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The subcontractor shall construct the power distribution system.

101-2.01 Major Road:

The following are the major work items of the project.

A. Oval Track

The subcontractor shall furnish all materials and construct steep
grade road system Which includes, earthwork, paving, catch basins,
drains and pump station including all electrical and co~trols.

21456-C-12j13
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SUMMARY OF THE WORK

project Description:

General:

SECTION 101

101-2

101-1

The purpose of this facility is to enable vehicles to be
driven safely at high-speed to obtain testing data such as
fuel economy, component durability, and overall vehicle
performance in a warm-weather environment. The test track
shall be oval in configuration with a length of 10 miles. It
shall have level straighways, and shall lie in a uniform plane
Which will generally slope to conform with the existing ground
topography. Test track shall consist of three lanes: high­
speed lane, medium-speed lane, and low-speed lane. The design
speed of each lane shall be 160 mph, 110 mph, and 60 mph,
respectively. The sectional shape of the bank shall consist
of three order parabola. The track has been designed and
shall be constructed so that there would be no lateral
acceleration to the test vehicle when it is traveling at the
design speed.

The work is situated on the Toyota Arizona Proving Grounds in
Maricopa County. The project site is approximately 45 miles
northwest of the City of Phoenix and 15 miles west of u.s. Route 60
and 89 along Patton and Peak View Roads.

The subcontractor shall furnish materials, products, labor,
superintendence and transportation to construct the following roads
and facilities. Also the work includes, but is not limited to
clearing and grubbing of the project site, earthwork for all roads,
and paving. The subcontractor shall also provide and construct
the complete drainage system which includes pipe cuIverts, box
culverts and underpasses, pump station with suction and discharge
pipes, headwalls, wingwalls and cutoff walls, and diversion
channels.

October 18, 1991
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B. Loop Road "A"

The purpose of this facility is to provide a bypass for ride
and vibration surface and braking test lane.

c. Ride and Vibration Surfaces

The purpose of this facility is to evaluate riding comfort,
including noise and vibration analysis. Road surfaces
representative of North America shall be provided for the ride
and vibration surface section (special surfaces are also
provided in the cornering course).

D. Ramp ways

This facility is to connect the high-speed track with access
roads, consequently shall be sUfficiently aligned to ensure
safety of vehicle transit.

Ramp Way A is provided for merging and Ramp Way B is for
exiting.

E. cornering Course

The purpose of this facility is to evaluate handling
characteristics including stability and controllability.

F. Dirt Track

This facility aims at evaluating durability of the vehicle
running on unpaved roads.

G. steep Grade

This facility aims at evaluating vehicle climbing ability and
brake performance, and shall consist of three types of grade
(14°, 20% and 30%) that shall be paved with concrete.

H. Access Roads

Access roads shall be provided between the main gate and
garage and office building and between each test course and
each facility.

I. Drainage

The drainage system consists of reinforced concrete box
culverts, pipe culverts and storm drains. The pipe culverts
and storm drains include reinforced concrete pipe, corrugated
metal pipe, slotted drains, high density polyethylene pipe,

October 18, 1991 101-2 of 4 21456-C-12j13
Specifications



J. Underpasses

K. Power Distribution System

L. Rain catchment units

There are underpasses to provide crossing of the high speed
track.

21456-C-12j13
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Codes, Standards and References:

These are to provide water to small wild life.

Arizona Department of Transportation, ADOT Highways Division,
standard Specifications for Road and Bridge Construction, 1990
Edition.

catch basins and flap gates. There are pump stations complete
with wet well, pumps; with associated cables and controls,
piping, valves, connections to inlet and outlet pipes and
other appurtenances.

Arizona Department of Transportation, Structures Section,
Standard Drawings, 1988

Arizona Department of Transportation, Highways Division,
Standard Drawings for Signing and Marking (S&M Standards),
November, 1988.

Arizona Department of Transportation, Highways Division,
Standard Drawings for Construction, January, 1991.

The power distribution system consists of the main 12.47KV
overhead and underground lines. This starts from the APS
substation at site boundary. There are transformers at
specified locations at the site.

Arizona Department of Transportation Traffic Control Manual
for Highway Construction and Maintenance, January, 1989.

Manual on Uniform Traffic Control Devices for Streets and
Highways, 1988 and amendments.

Subsurface information is available in· the Geotechnical
Investigation Report For The Arizona Proving Ground project,
May 30, 1991 prepared by Sergent, Hauskins & Beckwith,
hereinafter referred to as "The Geotechnical Report".

101-3
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Some of the sections have been developed with the aid of above
mentioned ADOT standard specifications.
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101-4 payment Provisions:

Any and all payments will be in accordance with the Subcontract
Price in Exhibit "c" and the payment provisions in Exhibit "A" and
"B" of this Contract. Any payment provisions that may be in the
documents listed below will not apply to this subcontract.
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with respect to work conducted in and around said jurisdictional
washes, the SUBCONTRACTOR shall comply with and adhere to the Rules
and Regulations published in the Federal Register, Vol. 51, No. 219
Part 330 Nationwide Permits, contained in Appendix E,
particularly Parts 330.5(a) (26), 330.5(b) and 330.6 and the
jurisdictional washes given in the figure.

The U.S. Army Corps of Engineers has designated certain washes as
falling under their jurisdiction. certain rules and regulations
apply to any work performed in and around these washes. The
filling and dredging of certain washes at the Proving Grounds site
is controlled by an existing U.S. Corps of Engineers, 404 Permit.
Any construction (grading, filling, etc.) in these washes is not
allowed without prior approval of the Contractor. The
Subcontractor shall submit the temporary road plans, laydown areas,
waste sites, etc. to the Contractor prior to the start of
construction.

October 18, 1991
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(2) Contract title and number.

105-2.01 Initial Submittals:

105-2 General Requirements:

(5) SUbject identification by Contract Drawing or
Specification reference.

21456-C-12/13
Specifications

105-1 of 6

SUBMITTALS

Description:

A. Submittal Schedule - The Subcontractor shall identify the
submittals which will be required and determine the date
on which each submittal will be required in conformance
with the project schedule. SUbmit list of submittals to
the document control manager within twenty (20) calendar
days after Notice to Proceed and update monthly.

B. Title Block - show the following information:

(1) Date and revision dates.

(4) Identification of product either by description,
model number, style number, serial number, or lot
number.

(3) The names of the Subcontractor, second tier
Subcontractor, supplier, manufacturer, and, when
applicable, the seal and signature of an Engineer
registered in the State of Arizona for the involved
discipline.

C. Action Block - The Subcontractor shall include a blank
space, three (3) inches by four (4) inches, in the lower
right corner, just above the title block in which the
Engineer may indicate the action taken.

D. Make submissions sUfficientlY in advance so that the
Engineer can review and accept them not less than twenty
(20) working days before work represented by those
submittals is scheduled to be performed. Unless
otherwise specified, submit six (6) copies of each
document.

105-1

SECTION 105

The work under this section specifies the requirements for the
submittal of documents to the document control manager, which are
defined in these specifications. It also describes the procedures
for "Supplemental" submittals.

October 18, 1991
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E. Allow a minimum of ten (10) working days for review of
each submittal by the Engineer.

Accompany submittals with a Subcontractor transmittal form
containing the following information:

(A) Subcontractor's name, address and telephone number.

(B) Submittal number and date.

(C) Contract title and number.

(D) Supplier's, manufacturer's or Subcontractor's name,
address and telephone .number.

(E) SUbject identification, including contract drawing and
specification reference.

(F) Identification of deviations from contract documents~

(G) Subcontractor's stamp and signature certifying his
review.

Changes in accepted submittals will not be permitted unless those
changes have been accepted in writing by the Engineer.

105-2.02 Supplemental Submittals:

Supplemental submittals initiated by the Subcontractor for
consideration of corrective procedures shall contain sufficient
data for review. Make supplemental submittals in the same manner
as initial submittals.

105-3 SUbmittal Review:

105-3.01 SUbcontractor's Review:

The Subcontractor shall review sUbmittals, stamp and sign as
reviewed and approved, prior to submission to the Documents Control
Manager.

105-3.02 Engineer's Review:

Submittals will be reviewed by the Engineer for conformance to
requirements of the contract drawings and specifications. Review
of a separate item will not constitute review of an assembly in
which the item functions. Review and acceptance will not relieve
Subcontractor from his responsibility for accuracy of submittals,
for conformity of submittals to requirements of contract drawings
and specifications, for compatibility of described product with
contiguous products and the rest of the system, or for protection

October 18, 1991 105-2 of 6 21456-C-12/13
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STAroS 4

• does not conform to the procurement requirements.

The marks have the following meanings:

• does not meet Bechtel requirements (for example, orientation of equipment,
nozzles, conduit connections); or

, ..

• JOB NO.

SUPPUER DOCUMENT STAT\J8

'·0 \YC:IAKWAY ~f!'OeE!:O

1.0 R~AND puueMlT. WQRKMAY PRQCUl:) IUSJeeT
TO III!IQwnoH CflIN)ICATED ClOMM!HT8

"0 Fl£VISI IN: 1IEIUIMlT.~w..y NOT P'AOCiEO.

4.0 FW'INiNOT~WOAKMAY~.

PERMISSION TO FAOCEEO COES NOT OONSTTnJTC
ACCEPTAAC& OR APPROVAl. OF OESIGN OETAlLS,
CALCOUnONS, ANAl.YSES. TEST MEniOOS OR MATEFUA1.S
CiVEl.OP!D OR SIL!CT'!D BY THE SUPPUER.ANO DOES
NOT REUiVE BUPPUER FRO'" FULL COMPUANC; WI'no4
CONTRAcruRALOBUGAnON~ .'

A C e J I M I PD
PoEV\EWEO

,
I II
I

~,

COC'JI.4EM' ~T!GOR'(

RESPONlIBLE
ENGIN!!A OAT!

- . - . -, -.- .. -

STAros 3

and completion of the contract in accordance with the contract
drawings and specifications.

The Engineer will review the submittals for general conformance
with the contract documents and mark, sign and date the review
stamp.

EDP-4.SS, Rev. 0
Exhibit C
Page 1 of 1

STAros 2

STAros 1

Information delineated on the document
has been reviewed by Taisei/Bechtel
without comment and may be used by
Supplier. The document requires no
changes and can be hanalea by
correspondence. The document must
meet project record retention
requirements, including reproduction.

Information delineated on the document
is not to be used by the Supplier
because it:

Information delineated on the document
is in basic accord with the
specifications and purchase order.
Minor deviations, have been noted, some
aspects of the subject matter are
incompletely defined, or other minor
technical changes are required to make
the item usable.

• does not conform to project
criteria;

• is of design that is technically
unusable without significant
changes;

Information delineated on the document need not be reviewed prior to its use by
the Supplier. This STATUS is given to those documents which depict supplier
standard products, shop details not requiring Bechtel review, etc.
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the
upon

other

Where marked as in three (3) above, a new ten (10) working day
Engineering review period shall start from the day of resubmittal
to the document control manager.

105-3.03 subcontractor Responsibilities:

The Subcontractor shall coordinate each submittal with
requirements of the work and place particular emphasis
ensuring that each submittal of one trade is compatible with
submittals of that trade and submittals of other trades.

Subcontractor's responsibility for errors and omissions in
submittals and associated calculations is not relieved by the
Engineer's review, correction and acceptance of submittals.

Subcontractor's liability to the Engineer in case of deviations in
the submittals from the requirements of the contract documents is
not relieved by the Engineer's review and acceptance of submittals
containing deviations unless the Engineer expressly approves the
deviation through the issuance of a change notice.

The Subcontractor shall maintain a file of all approved submittal
documents at the work site.

105-3.04 certificates:

A. General:

The contractor shall submit to the Engineer an original and two
copies of either a certificate of Compliance or a certificate of
Analysis, as required, prior to the use of any materials for which
these specifications require that such a certificate be furnished.
Submissions shall be made in accordance with the requirements of
the ADOT Materials Testing Manual.

B. certificate of Compliance:

The Engineer may permit the use of certain materials or
manufactured assemblies prior to sampling and testing if
accompanied by a certificate of Compliance, as herein specified:

The certificate of Compliance shall contain the following
information:

(1) Project number to which the material is consigned.

(2) Name of contractor to whom the material is supplied.

(3) Kind of the material supplied.

October 18, 1991 105-4 of 6 21456-C-12j13
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c. A general manager.

b. A partner in a business partnership or an owner.

a. An officer of a corporation.

c. certificate of Analysis:

21456-C-12/13
Specifications

105-5 of 6

The person signing the certificate shall be in one (1) of the
following categories:

(6) statement that the material complies in all respects with
the specific requirements of the cited specifications.

d. Any person having been given the authority by one (1) of
the above. This must accompany the certificate of
compliance in writing.

(7) The original signature of a person having legal authority
to bind the manufacturer or supplier of the material. A
reproduction is not acceptable. The signature shall be
notarized.

(5) Means of material identification, such as label, lot
number, marking.

(4) Quantity of material represented, such as lot, batch,
etc.

The Engineer reserves the right to refuse to permit the use of
material on the basis of a certificate of Compliance.

October 18, 1991

Each of the first six (6) items specified above, shall be provided
by the firm or organization that is certifying the material prior
to the signing as defined in item seven (7), and all of the first
six (6) shall be in one type style or handwriting. No certificate
will be accepted that has been altered, added to, or changed in any
way after the authorized original signature or the person that has
legal authority to bind the firm or organization has been affixed
to the original certificate. Materials or assemblies will not be
incorporated into the proj ect without a valid certificate of
compliance or proper testing. Materials of assemblies used on the
basis of a certificate of Compliance may be sampled and tested at
any time and if found not in conformity with the requirements of
the plans and the specifications will be sUbject to rejection
whether in place or not.

The certificate of Analysis shall include all the information
required in a certificate of Compliance and, in addition, shall
include the results of all tests required by the specifications,
such as mill test reports for certain types of structural steel.
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105-3.05 Inspection of the Plant:

The Engineer· may undertake the inspection of materials at the
source. In the event plant inspection is undertaken, the Engineer
shall have the cooperation and assistance of the Subcontractor and
the producer with whom the Subcontractor has contracted for
materials, and the Engineer shall have full entry at all times to
such parts of the plant as may be involved in the manufacture or
production of the materials being furnished. Adequate safety
measures shall be provided and maintained.

The Engineer reserves the right to retest all materials which have
been tested and accepted at the source of supply after the same
have been delivered and prior to incorporation into the work and to
reject all materials which, when retested, do not meet the
requirements of the specifications.

105-4 Method of Measurement:

The work of this section will not be separately measured for
payment.

October 18, 1991
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Whenever a reference is made in the contract documents to a
standard specification, manual or national consensus standard, such
as ASTM, AASHTO, ACI or codes and standard issued by any other
recognized State of Arizona and/or national organization, and the
number or other identification representing the year of adoption or
latest revision is omitted, it shall mean the standard

The Subcontractor's Quality Control Program (SQCP) shall be SUbject
to evaluation by the Engineer or Owner to determine that the SQCP
meets contractual requirements. Preplanned audits of
Subcontractor, second tier Subcontractor and supplier activities
will be performed by the Engineer or Owner to verify compliance
with the specifications and all referenced standards. Audits will
be performed on a systematic basis or as warranted by general
quality trends.

This section identifies the Quality Control (QC) activities to be
performed by the Subcontractor during all phases of the contract.
The types and frequency of testing and measurements as a minimum
shall satisfy ADOTTM-XII-TWO-D Materials Testing Manual and
Appendix A of these specifications. Omissions and misdescriptions
shall not relieve the Subcontractor of his responsibility to
perform all tests/inspections required within the scope of this
contract. All QC responsibilities lie with the Subcontractor, with
the exception of those te~ts or inspections specifically identified
as being performed by others.

106-1.01 General Requirements:

The Subcontractor shall be responsible for the development,
implementation and maintenance of a Quality Control Program
consistent with the requirements of this section, that assures
equipment and material conformance to the applicable requirements
of every section of the specification. The Subcontractor I s Quality
Control Program (SQCP) shall assure the maintenance of adequate
quality throughout all applicable areas of contract performance
such as: design, inspection, testing, handling, storage and site
construction activities. The SQCP shall provide a mode of
operation that emphasizes the identification, correction and
prevention of deficiencies and discrepancies. Documentation shall
include plans, procedures, detailed work instructions and records.
Procedures to implement the SQCP shall be developed, specific
responsibilities assigned and individual job authorities clearly
delineated. Procedures shall be established to systematically
verify compliance with the requirements of this section and any
other requirements of the specification necessary to show
conformance to the contract.

October 18, 1991 21456-C-12j13
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QUALITY CONTROL REQUIREMENTS

Description:106-1

SECTION 106
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specification, manual or national consensus standard in effect on
the date of the Letter of Invitation to Bid.

106-5 Submittals:

Refer to section 105, Submittals and Section 110, Shop Drawings,
Product Data and Samples, for detailed procedures.

The Subcontractor shall submit six (6) copies of his Quality
Control Plan (QCP) to the Construction Manager within thirty (30)
days after Notice to Proceed. Existing, in-place QC programs are
acceptable and the requirements herein shall form the basis of
review and modification thereof. No work covered by the QCP shall
start until the Engineer's approval has been obtained. The QCP
shall contain a comprehensive account of the Subcontractor's QC
procedures that shall be applied throughout the project. It shall
include, but not be limited to, the following:

(1) organization chart identifying the manager of the QC
Department, showing that this position is outside the
construction staff, with clear lines of authority for QC,
reporting directly to the Subcontractor's corporate
management. The QC Manager or his designated substitute,
acceptable to the Engineer, shall be present at the work
site at all times that any work is in progress and at any
time that any employee or second tier Subcontractor is
present at the work site. References hereinafter to
Subcontractor Quality Control or SQC shall mean
inspection or testing by qualified personnel identified
on the approved Quality Control Organization Chart.

(2) A procedure development plan for the preparation of
detailed inspection and test procedures required to
implement the inspection and test plan and demonstrate
compliance with the contract specifications and drawings.
The procedure development plan shall also include an
index of all quality control procedures and instructions
that will be required to implement the quality control
program.

Before starting work, the Subcontractor shall designate in writing
the name, qualification and experience of the manager of quality
control who, on approval of the Engineer, shall have full authority
to represent and act for the Subcontractor on all quality-related
matters. The Subcontractor shall notify the Engineer in writing in
the event the Subcontractor desires to change his QC manager or
other key personnel identified on the organization chart, and shall
provide information specified above for the Engineer's approval of
the new QC manager. No Subcontractor QC personnel shall be removed
from the work without prior written approval of the Engineer.
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(2) Procedures establishing preventive measures and
maintaining effective QC practices in all areas of the
project.

(1) Procedures to identify potential quality problems with
work or materials and appropriate directions for solving
and reporting such problems.

The Subcontractor's Quality Control Program shall include detailed
procedures for compliance w4thithe minimum testing requirements as
noted in section 106-1 of this specification. The testing noted in
this Appendix section shall be considered as a minimum to guide the
Subcontractor in development of his Quality Control Program.

Before starting work, the Subcontractor shall implement the QCP and
instruct, in accordance with the QCP, the workmen, second tier
Subcontractors, material suppliers, and others who perform Quality
Control tasks. The instructions shall include, but shall not be
limited to, the following:

Prior to procurement of items and materials, the Subcontractor
shall submit a list of suppliers and second tier Subcontractors
that shall include items to be supplied, item numbers,
specifications, inspection and test requirements, performance data,
anticipated inspection test dates, and other pertinent information
as appropriate.

Inspection/test results, certificates of Compliance and certified
Material Test Reports shall be submitted to and approved by the
Engineer in accordance with Appendix A of this section and section
105 - Submittals and section 110 - Shop Drawings, Product Data and
Samples.

21456-C-12j13
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The Subcontractor shall prepare and submit an Inspection and Test
Plan to the Engineer for approval within ten (10) calendar days
after the date of Notice to Proceed. Inspection and Test
activities shall not commence until such approval is granted. The
Inspection and Test Plan shall be developed for each specification
section and shall identify all required inspections and tests
required by that specification section, the required frequency, the
accept/reject criteria, records required to document compliance,
and the procedures or instruction to be used for control of each
activity. The Subcontractor shall perform other inspections and
tests as necessary to verify the quality of the work. The
Inspection and Test Plan shall be in sufficient detail to allow the
Engineer, or any other company having jurisdictional authority over
the work, to indicate in the Plan any and all operations to be
inspected by that organization. Hold points so indicated shall not
be bypassed by the Su~contractor unless a written waiver is given
by the witnessing organization.
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The Subcontractor shall prepare quality control procedures and
instructions for submittal to the Engineer for approval thirty (30)
calendar days prior to the start of related work. Quality Control
activities covered by such related activities shall not commence
until approval is granted.

The Subcontractor shall prepare an index of the records that will
be accumulated and maintained during the progress of the work to
the documents control manager and submit for approval within
thirty-five (35) calendar days after date of the Notice to Proceed.

Rejection of any submittal required by this section will not be
accepted as a basis for any claim for delay.

106-2 Documentation/Submittal control:

All activities necessary to satisfy the referenced standards and
specifications shall be designated by written procedures. These
documents shall be submitted to the Engineer for approval.

The document control procedures shall provide controls for the
receipt and transmittal of submittals, contract drawings and
specifications to assure all required documents are received and
distributed in a timely manner and contain the necessary technical
information.

The Subcontractor shall not change or alter approved submittals,
procedures, specifications, drawings or any other pertinent
documentation unless he submits a request for said change and
receives the written approval of the construction manager.

QC procedures, methods and current documents shall be provided by
the Subcontractor and made available at the locations where they
are to be used.

All records and documents which are quality related shall be
prepared, identified and maintained by the Subcontractor and shall
be made available to the Engineer upon request. Records shall be
protected from damage, deterioration or loss. Retention time for
all quality records shall be not less than three (3) years after
the date of Final Acceptance (see also General Conditions).

106-3 Preconstruction Conference:

The Subcontractor will be notified, fifteen (15) days in advance,
the agenda of the preconstruction conference. The special
equipment and special methods but not limited to the following,
shall be discussed.
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106-3.04 Control Methods:

Control methods to be used in inspections and tests.

106-3.03 Submittal:

106-3.05 Quality Control Requirements:

applicable
supporting
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Identification and Control of Items and Materials:

Purchase Order Number
Item Number
Supplier Name
Quantity
Item Description
Reference to Applicable Contract Requirements
Date Received
Heat number, serial number or other I.D., as
Verification of receipt of all required
documentation
QC Acceptance Sign-Off and Date

(A)
(B)
(C)
(D)
(E)
(F) .
(G)
(H)
(I)

(J)

106-4

Submittal of shop drawings, product/material data and samples along
with control procedures.

106-3.01 special Equipment:

Equipment for producing, transporting, storing, applying and
rolling materials.

106-3.02 Special Construction Methods:

Any aspect of this section, specifications and drawings shall be
discussed.

Special construction methods of quality control inspection to
achieve the tolerances shown in Appendix A for the special roads of
Division XI.

Control procedures. shall be established to ensure that items or
materials that have been accepted through shipping or receiving
inspection are properly used and installed. Identification and
traceability shall be provided throughout all inspections, test
activities and records. For stored items, provisions shall be made
for the control of item/material identification consistent with the
expected duration and type of storage. Records of equipment or
material identification shall be maintained traceable to the
location of incorporation into work.

October 18, 1991

The Subcontractor shall develop and maintain a receiving inspection
log, which shall contain the following information as a minimum:
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(K) Nonconformance number, if applicable

106-5 Inspections and Tests:

106-5.01 Testing Laboratory:

The Subcontractor shall employ the services of an approved
certified material testing laboratory/laboratories to perform
materials testing and control testing of materials incorporated
into the work.

The testing laboratory shall conform to the standards of the
nationally recognized association or agency that promulgates the
standards referenced in these specifications for the work performed
by said testing laboratory(s). Some of the specific testing
laboratory requirements are:

(A) Asphalt, concrete and soil testing shall be supervised by
an Engineer registered in the State of Arizona with
applicable experience in the field of testing and
inspection in these areas and shall conform to the
requirements of ASTM E 329.

(B) structural calculations and recommendations shall be
supervised by a civil or structural Engineer registered
in the State of Arizona.

(C) Electrical systems, power and distribution equipment
shall be tested by an electrical testing laboratory that
meets the standards of OSHA, Title 29, Part 1907 and is
a certified member of the National Electrical Testing
Association' (NETA) .

Dismissal and replacement of the certified material testing
laboratory shall require the written approval of the Engineer.
Inspections and tests to verify compliance with the specified
requirements shall be performed by the SQC personnel or their test
laboratory using recognized national standards or, in the absence
of such standards, using written test procedures that have been
reviewed and approved by the Engineer in accordance with this
section of these specifications. The Subcontractor shall have
adequate qualified QC personnel on-site during all production shift
operations. The written test procedures shall include the
following as a minimum:

(A) Prerequisites for the given test
(B) Required tools, equipment and instrumentation
(C) Necessary environmental conditions
(D) Acceptance criteria
(E) Data to be recorded
(F) Test results reporting forms
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(G) Identification of items tested

Acceptance inspection/testing shall be performed by designated
personnel other than those performing the work.

The Subcontractor shall bear all costs for SQC inspections and
tests as required and in accordance with the General Conditions.

The Subcontractor shall provide the Engineer with not less than
forty-eight (48) hours written notice of the occurrence of an
assigned hold point.

21456-C-12j13
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Procedures and instructions shall be readily available to
inspection and test personnel at the time of inspection or test.
When methods of inspection and test are changed, revisions shall be
reflected in approved written procedures prior to implementation of
the change on any work. Adherence to methods and processes
reflected in approved work procedures and instruction shall be
completed and continuous.

(A) Name of item(s) inspected/tested
(B) Quantity of items
(C) Inspection/test procedure reference (with Organization

and Document ID)
(D) Date
(E) Name of inspector/tester
(F) Observations/comments
(G) Specified requirements (with section/paragraph no. ref.)
(H) Acceptability
(I) Deviations/nonconformances
(J) Corrective action
(K) Evaluation of results
(L) Signature of authorized evaluator

Inspection and tests, conducted by person, firms or agencies other
than the Subcontractor, shall not in any way relieve the
Subcontractor of his responsibility and obligation to meet all
specifications and the referenced standards.

Records (reports) of inspection and test activity are quality
control records. Report of inspection and test activities shall
identify the following as a minimum:

Inspection/test results shall be submitted to the Engineer prior to
incorporation of the item(s) into the work. Inspection/test
results indicating noncompliance (failure) with specified
requirements shall be reported to the Engineer immediately upon
receipt. certificates of Compliance shall be submitted fifteen
(15) calendar days prior to the products' incorporation into the
work.

October 18, 1991
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When materials or other products sUbject to testing are supplied
from more than one source on the same day, the tests and test
frequencies indicated in this section shall apply to each source of
supply used. Full and complete testing of each source shall be
accomplished in accordance with the requirements of this section.

106-5.02 Inspection and Test status:

A documented system shall be developed and maintained to clearly
identify the inspections and test status of materials and equipment
throughout construction. Identification may be accomplished by
means of stamps, tags or other control devices attached to or
accompanying the material or equipment.

106-5.03 Control of Measuring and Test Equipment:

Control of Measuring and Test Equipment (M&TE) shall be provided
and maintained to assure that construction conforms to the
requirements of the specif ication. A system to control the
accuracy of all such equipment shall be established and maintained.
The system shall include provisions for the unique identification
of each piece of measuring and test equipment with a number or
designation permanently affixed to the device. Calibration of M&TE
shall be performed at intervals specified in calibration procedures
by the Subcontractor or an agency/vendor specifically approved and
traceable to the National Institute of Standards and Technology
(NIST). M&TE found to be out of tolerance, damaged or lost during
use shall be documented with a nonconformance report. Work
inspected or tested with out of tolerance or damaged equipment
shall not be considered acceptable until the nonconformance is
disposed of properly and all characteristics previously inspected
or tested have been verified as correct. In the event that no
national standards exist for calibration, the basis for calibration
shall be documented.

106-5.04 Nonconformances:

A system shall be established to define the methods and
responsibilities for the identification, documentation, control and
processing of nonconforming equipment and material. A
nonconformance shall be considered to exist when either material or
equipment exhibits a deficiency in either physical inspection
characteristics or documentation. This system shall apply to all
material and equipment, including the actions associated with
installation or construction Which, for any reason, fails to
conform to the specifications or other applicable approved product
description. The Subcontractor shall provide the following to
prevent use of nonconforming items/materials:

(A) Identification of nonconformances
(B) Documentation
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106-5.05 Corrective Action:

106-5.06 Personnel Qualifications:

Activities that require qualified production, inspection and test
personnel shall be identified and the minimum competence level
shall be established as part of the SQCP. Personnel performing
special processes (e.g., welding, brazing) or inspection/test tasks
shall have the experience, training and certification and, where

Procedures shall be established that control the use, including
logging, installation and removal, of status tags. Authorization
for removal shall be defined. Intentional unauthorized removal of
nonconformance status tags shall result in immediate dismissal and
removal from the job site of all responsible personnel.

21456-C-12j13
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(A) Sequential, unique number
(B) Date issued
(C) Originator
(D) System, affected/drawing number/serial number
(E) Description of nonconformance and source (e.g., supplier,

Subcontractor, welder, etc.)
(F) Recommended/final disposition
(G) Date closed
(H) SQC manager's initials
(I) Remarks, as applicable

The SQC personnel shall have the authority to stop that portion of
the work that does not comply with the contract requirements.

The dispositions for nonconforming items/materials will be approved
by the. Engineer.

(C) Evaluations/recommendations
(D) Separation/removal
(E) Immediate notification to the construction manager
(F) Cause of nonconformance
(G) Proposed corrective action.

The Subcontractor shall develop and maintain a nonconformance log
to enable tracking of all nonconformances. This log shall contain
the following information as a minimum:

October 18, 1991

Prompt action shall be taken to identify the basic causes of
nonconformances and the corrective action to prevent recurrence.
The results of failure and discrepancy report summaries, supplier
evaluations and any other pertinent applicable data shall be used
for determining corrective action. Information developed during
construction, test (s) and' inspection (s) that support the
implementation of required improvements and corrections shall be
used to support the adequacy of corrective action taken.
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required, the license commensurate with the scope, complexity or
nature of the activity and shall be approved by the construction
manager. Provisions shall be made for the following:

(A) Requirements for qualifications
(B) Orientation
(C) Evaluation
(D) Certification credential or license

Records of personnel qualifications shall be maintained by the
Subcontractor as SQC records.

106-5.07 AUdits:

The Subcontractor shall perform scheduled internal audits to verify
that his QC procedures ensure total compliance with the
specifications and all reference standards. Records of self audits
shall be maintained as quality records and shall be made available
to the construction manager upon request. The Subcontractor shall
provide access to the audit locations upon notice by the
construction manager.

106-5.08 Handlinq and storaqe:

Handling, storage and preservation of equipment and material from
the time of receipt to the time of turnover shall be performed in
accordance with documented procedures to prevent damage,
deterioration, distortion of shape or dimension, loss, degradation,
loss of identification or substitution. Handling procedures shall
include the use of special devices (e.g., crates, boxes,
containers, dividers, slings, material handling and transportation
equipment, and other facilities) for handling, and control
provisions for inspection and maintenance of the special devices.
Equipment and material requiring specific time intervals for
inspection or test shall be appropriately marked and controlled.

106-5.09 Quality Control Records:

Records shall be developed, used and maintained and shall include,
but not be limited to, those specifically prescribed in this
section. A complete records index shall be developed based on the
requirements for document and data submittals in each specific
section of the specification. The records index shall indicate all
records, documentation and data required by the contract to be
furnished by the Subcontractor. The records identified shall
provide objective evidence that all quality control program
activities conform, including evidence that required verification
testing has been performed and that evidence demonstrates the basis
for decisions which were made. Records shall include the required
authentications, authorities and any other information which will
provide evidence of the authenticity of the record and the adequacy
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106-5.11 Samples:

106-5.10 Supplier Quality Assurance:

All materials required for the contract shall be new except where
specified otherwise. The Engineer may elect to perform additional
inspections and/or tests at the place of the manufacture, the

In addition to the sample requirements of section 110, all samples
of materials, products or assemblies to be incorporated into the
works shall be retained for a minimum period of one (1) year after
the date of the certificate of final acceptance. The Subcontractor
shall provide thirty (30) days notice to the Engineer of intent to
discard or destroy such samples as may'be in the possession of the
Subcontractor or his Subcontractors.

21456-C-12j13
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construction:

Requirements:

A documented system shall be developed and maintained to assure
that procured products conform to the requirements of these
specifications. written procedures shall provide for evaluation
and selection of suppliers, using specified evaluation criteria,
transmission of applicable design, manufacturing, quality and other
associated technical requirements in purchase documents periodic
assessment of supplier performance and ~n evaluation of the
adequacy of procured products.

of records shall be made on a systematic basis at a level of
authority commensurate wi't,hthe nature· of the records. Only
complete and properly authenticated documents shall be considered
quality records. All quality records shall be indexed, filed and
maintained in a manner that provides for timely retrieval,
traceability to, identification with and acceptability of,
material, equipment and systems. All quality control records shall
be protected from deterioration and damage.

At a minimum, records shall contain:

(A) Name of equipment/material/system inspected or tested
(B) Specification reference by section and paragraph (where

applicable)
(C) Quantity of items
(D) Location of installation
(E) Inspection/test procedure reference
(F) Date
(G) Signature of Inspector
(H) Observations/comments
(I) Test or Inspection procedure/Required Results/Test

Results and Comments

106-6

106-6.1
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shipping points or at the destination to verify compliance with
applicable specifications. Inspections and tests performed by the
Engineer shall be for the Subcontractor Quality Assurance and shall
not relieve the Subcontractor from the responsibility of meeting
the specified requirements, nor shall such inspections/tests be
considered to be a guarantee for acceptance of materials that will
be delivered subsequent to the time items were tested.

Nonconforming materials, whether in place or not, will be rejected
by the Engineer or his designee with written notification to the
Subcontractor to correct or remove the defective materials from the
project. If the Subcontractor fails to respond, the Engineer may
order correction, removal and/or replacement of defective materials
by others, in which case the Subcontractor shall bear all costs
incurred by such actions.

Materials accepted on the basis of a certificate of Compliance may
be sampled and inspected/tested by the Engineer or its designee at
any time. The fact that the materials were accepted on the basis
of such certificate shall not relieve the Subcontractor of his
responsibility to provide materials and equipment which comply with
the specifications.

The Subcontractor shall impose upon his suppliers and second tier
Subcontractors the same QC requirements, including inspection and
test procedures, as imposed upon him by the specifications and
referenced standards. The Subcontractor shall apply appropriate
controls, designed to ensure that all materials supplied comply
with the requirements of the specifications.

106-6.2 warranties and Guarantees:

See General Conditions, section 23.

106-6.3 Failure to Perform:

In the event the Subcontractor fails to adequately perform any or
all of the provisions of this section, the Owner, at its sole
discretion, reserves the right to have the Engineer perform any or
all of the provisions of this section and backcharge the
Subcontractor for the actual cost to the Owner of such services.
This remedy for Subcontractor I s failure to perform shall be in
addition to any other right or remedy available to the Owner under
this contract.

106-7 Method of Measurement:

not be measured separately for
paYment, the specific quality
approved and then the related

under this section will
For material partial

program items shall be
shall be made.

The work
paYment.
control
paYment
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The work of this section will be
Requirements - per lump suttn
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Attention is directed to Federal, State and local laws, rules and
regulations concerning construction safety and health standards.
The subcontractor shall not require any workers to work in
surroundings or under conditions which are unsanitary, hazardous or
dangerous to their health or safety.

The subcontractor shall provide and maintain in a neat and sanitary
condition such accommodations for the use of the subcontractors
employees as may be necessary to comply with the requirements and
regulations of the Arizona state Department of Health Services or
other authorities having jurisdiction therein.

The Engineer will contact Environmental Planning Services
immediately and make arrangements for the proper treatment of those
resources. The subcontractor shall not resume work until he/she is
so directed by the Engineer. In the event of a suspension of work
pursuant to this clause, the subcontractor shall be entitled to an
equitable adjustment to the contract time.

section 6 (a) of the Federal Archaeological Resources Protection Act
of 1979 specifies that no person may excavate, remove, damage or
otherwise alter or deface any archaeological resource located on
pUblic (Federal) lands or Indian lands unless such activity is
pursuant to a permit issued under section 4 of the Act. Violations
of this act are considered a felony and are punishable by fine and
imprisonment.
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Archaeological Features:

sanitary, Health. and Safety Provisions:

MISCELLANEOUS:

107.01

SECTION 107

107.02

Although the Department will make every effort prior to
construction to identify all cultural resources in a project area,
previously unidentified archaeological materials could be found
during the construction of the project. When archaeological,
historical or paleontological features are encountered or
discovered during any activity related to the construction of the
project, the subcontractor shall stop work immediately at that
location and shall take all reasonable steps to secure the
preservation of those features.

The attention of the subcontractor is directed to Article 4,
Archaeological Discoveries, sections 41-841, 41-842, 41-844, and
41-846, of the Arizona Revised Statutes, which make it a felony,
punishable by a fine and imprisonment to investigate, explore or
excavate on State land, in or on prehistoric ruins, ancient burial
grounds, fossilized footprints, hieroglyphics and all other
archaeological features of Arizona without permits from the Arizona
state Museum.

October 18, 1991
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Occupational Safety and Health Standards shall apply at all times.
Should the subcontractor fail to follow OSHA regulations, the
Engineer may suspend the work by written notice until compliance
has been achieved. Any such failure to comply with OSHA
regulations shall constitute waiver of any right to claim for such
suspended work. If regulations are in conflict, the more strict
regulation will apply.

107.03 Public Convenience and safety:

The subcontractor shall at all times so conduct his/her work as to
insure the least possible obstruction to traffic.

The safety and convenience of the general public and the residents
along the highway and the protection of persons and property shall
be provided for by the subcontractor as approved by the Engineer.

The subcontractor shall submit a Safety Plan to the Engineer at the
preconstruction conference detailing the procedures the
subcontractor will implement to satisfy OSHA and the State
Occupational Safety Guidelines related to the worker as well as
pUblic safety in the construction of excavations, structures and
confined air spaces as identified by the Engineer. The
subcontractor's Safety Plan shall include the requirement that all
workers and visitors must wear hard hats while within the project
limits.

The Safety Plan submitted by the subcontractor shall include
proposed methods to prevent unauthorized persons from gaining
access to the work areas.

107.04 Barricades and warning Signs:

The subcontractor shall provide, erect, and maintain all necessary
barricades, suitable and sufficient lights, danger signals, signs
and other traffic control devices and shall take all necessary
precautions for the protection of the work and safety of the
public.

Suitable warning lights shall be provided to control and direct
tra.ffic properly.

The subcontractor shall erect warning signs in advance of any place
on the project where operations may interfere with the use of the
road by traffic, and at all intermediate points where the new work
crosses or coincides with an existing road. No signs, barricades,
lights, or other protective devices shall be dismantled or removed
without permission of the Engineer.

All signs, barricades, lights, temporary signals, and other
protective devices shall conform to the requirements of the Arizona
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Department of Transportation Traffic Control Manual for Highway
Construction and Maintenance.

If blasting is to be done involving the use of electric blasting
caps, the signs shall include a warning statement that all mobile
radio transmitters should be turned off.

The method of use, storing and handling of explosives and liquid
inflammable materials shall conform with all state and local laws,
regulations and safety codes. All storage places shall be marked
clearly and in large letters: DANGEROUS EXPLOSIVES.

The subcontractor shall obtain necessary permits from and comply
with the requirements of the National Park Service, Forest Service,
Bureau of Indian Affairs or other authority having jurisdiction
over the area before any explosives are used.
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Use of Explosives:107.05

In advance of doing any blasting work involving the use of electric
blasting caps within 200 feet of any railroad track or structure,
the subcontractor shall notify the railroad company of the
locations, date, time and approximate duration of such blasting
operations.

Where no local laws or ordinances apply, storage shall be provided
satisfactory to the Engineer and in general not closer than 1,000
feet from the road or from any building or camping area or place of
human occupancy.

The subcontractor shall furnish and erect special signs to warn the
pUblic of the subcontractor's blasting operations. such signs
shall be placed at appropriate points within the limits of the
project and these signs shall be maintained as to be clearly
evident to the pUblic during all critical periods of the blasting
operations.

When the use of explosives is necessary for the prosecution of the
work, the subcontractor shall exercise the utmost care not to
endanger life or property, including new work. The subcontractor
shall be responsible for all damage resulting from the use of
explosives.

The subcontractor shall notify each property owner and pUblic
utility company having structures or facilities in proximity to the
site of the work of the subcontractor's intention to use
explosives. such notice shall be given sUfficiently in advance to
enable them to take such steps as they may deem necessary to
protect their property from damage.

October 18, 1991
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107.06 Protection and Restoration of Property and Landscape:

The subcontractor shall be responsible for the preservation of all
public and private property and shall protect carefully from
disturbance or damage all land monuments and property marks until
the Engineer has witnessed or otherwise referenced their location.
Land monuments and property marks shall not be moved by the
subcontractor until directed by the Engineer.

Private mail boxes within the limits of operations shall be
temporarily or permanently relocated, as required, by the
subcontractor in such a manner as to permit uninterrupted mail
service.

Existing fences, pole lines, signs, buildings and structures that
are to remain in place shall be protected from injury or damage.

The subcontractor shall be responsible for all damage or injury to
property of any character, during the prosecution of the work,
resulting from any act, omission, neglect or misconduct in the
subcontractor's manner or method of executing work or at any time
due to defective work or materials and the subcontractor will not
be released from said responsibility until the project shall have
been completed and accepted.

When or where any direct or indirect damage or injury is done to
public or private property by or on account of any act, omission,
neglect or misconduct in the execution of the work or in
consequence of the nonexecution thereof by the sUbcontractor, the
subcontractor shall restore, at his/her own expense, such property
to a condition similar to or equal to that existing before such
damage or injury was done, by repairing, rebuilding or otherwise
restoring as may be directed or he shall make good such damage or
injury in an acceptable manner.

The subcontractor shall not deface, injure or destroy trees, shrubs
or cacti except as required to complete the proposed construction.
The attention of the subcontractor is called to the requirements of
the Arizona Native Plant Law, which became effective on September
28, 1976 and subsequent amendments thereto. The subcontractor
shall give the Arizona Commission of Agriculture and Horticulture
at least ten days notice prior to any clearing operations.

Native plants as defined by the Statutes shall neither be
transported from the land or offered for sale without the written
permission of the Commission.
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Notice shall be sent to:

The subcontractor shall comply with all local sound control and
noise level rules, regulations and ordinances which apply to any
work performed pursuant to the contract.

The subcontractor shall control, reduce, remove or prevent air
pollution in all its forms, including air contaminants, in the
performance of the subcontractor's work.

Haul routes outside of slope staked areas shall be as short as
practicable and shall be so located as to minimize defacement of or
injury to landscape features and vegetation. such haul routes
shall be obliterated and the ground restored to a condition. similar
to or equal to that existing before such hauling was started.

21456-C-12j13
Specifications

107-5 of 10

Prevention of Air and Noise Pollution:107.07

Materials removed during construction operations such as trees,
stumps, building materials, irrigation and drainage structures,
broken concrete and other similar materials shall not be dumped on
either private or pUblic property without the subcontractor having
obtained written permission from the owner in the case of private
property or from a responsible official of the agency with
jurisdiction over the land in the case of public property. written
permission will not be required, however, when materials are
disposed of at an operating, public dumping ground.

Under no circumstances shall the disposal of debris from
construction operations be such as to create a blemish on the
landscape.

Hauling outside of slope staked areas will not be permitted except
around concrete structures, structural plate pipe and at locations
where topographical or other features render it impracticable to
confine hauling operations within slope staked areas.

Assistant Director
Division of Compliance
Arizona Commission of Agriculture and Horticulture
state Office Building, Room 414
1688 West Adams street
Phoenix, Arizona 85007

October 18, 1991

The subcontractor shall comply with the applicable requirements of
Title 49 - Public Health and Safety, Chapter 3, Air Quality, of the
Arizona Revised Statutes and with the Arizona Administrative Code,
Title 18 Environmental Quality, Chapter 2, Air Pollution Control
and Chapter 3, Air Pollution Control Hearing Board, adopted by the
Arizona Department of Environmental Quality pursuant to the
authority granted by the statutes.
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Each internal combustion engine used for any purpose on the work or
related to the work shall be equipped with a muffler of a type
recommended by the manufacturer. No internal combustion engine
shall be operated on the work without its muffler in good working
condition.

107.07 Prevention of Landsoape Defaoement; Protection of
streams, Lakes and Reservoirs:

The subcontractor shall give special attention to the effect of the
subcontractor's operations upon the landscape and shall take
special care to maintain natural surroundings undamaged.

The subcontractor shall take sufficient precautions, considering
various conditions, to prevent pollution of streams, lakes, and
reservoirs with fuels, oil, bitumens, calcium chloride, fresh
portland cement, fresh portland cement concrete, raw sewage, muddy
water, chemicals or other harmful materials. None of these
materials shall be discharged into any channels leading to such
streams, lakes or reservoirs.

Where the subcontractor's working area encroaches on a running or
an intermittent stream, barriers shall be constructed and
maintained between the working areas and the stream or stream bed
adequate to prevent the discharge of any contaminants into the
stream or stream bed.

Frequent fording of running streams with construction equipment
will not be permitted; therefore, temporary bridges or other
structures shall be used whenever an appreciable number of
crossings is necessary.

Unless approved in writing by the Engineer, mechanical equipment
shall not be operated in running streams.

streams, lakes and reservoirs shall be promptly cleared of
falsework, piling, debris or other obstructions placed thereby or
resulting from construction operations.

At the time of the preconstruction conference, the subcontractor
shall sUbmit, for the Engineer's approval, a program which includes
all the measures which the subcontractor proposes to take for the
construction of permanent erosion control work specified in the
contract and all the temporary control measures to prevent erosion
and pollution of streams, lakes and reservoirs.

Permanent erosion control work and pollution prevention measures
shall be performed at the earliest practicable time consistent with
good construction practices. Temporary work and measures are not
meant to be performed in lieu of permanent work specified in the
contract.

October 18, 1991 107-6 of 10 21456-C-12j13
Specifications



At any time the subcontractor proposes to change his/her schedule
of operations, the subcontractor shall review and update his/her
erosion and pollution control program and submit it to the Engineer
for approval.

The cost of any erosion control and pollution prevention work which
may be proposed by the subcontractor in his/her program, in
addition to that specified in the contract, will be considered as
included in the prices bid for contract items.

Construction of drainage facilities as well as the performance of
other contract work which'will contribute to the control of erosion
and sedimentation shall be carried out in conjunction with
earthwork operations or as soon thereafter as possible.

The subcontractor shall develop a stormwater management plan for
submission to the Engineer outlining the procedures the
subcontractor proposes to use in the control and disposal of storm
water that falls on or flows into the work site. The plan shall
preclude measures that could cause damage to surrounding

21456-C-12j13
Specifications

107-7 of 10

Subcontractor's Responsibility for Work:

Except for that approved in writing by the Engineer, the
subcontractor shall perform no clearing and grubbing or earthwork
until the subcontractor's program has been approved.

If in the opinion of the Engineer, clearing and grubbing,
excavation, or other construction operations are likely to create
an erosion problem because of the exposure of erodible earth
material, the Engineer may limit the surface area to be disturbed
until satisfactory control measures have been accomplished. Unless
otherwise permitted by the Engineer, the subcontractor shall not
expose an area of erodible earth material greater than 750,000
square feet at anyone location.

The Engineer may order the sUbcontractor to provide immediate
measures to control erosion and prevent pollution. Such measures
may involve the construction of temporary berms, dikes, dams,
sediment basins and slope drains; the use of temporary mulches,
mats and seeds and the use of other devices, methods, items, etc.,
as necessary.

107.09

The subcon~ractor shall not be entitled to additional compensation
or an extension of contract time for any delays to the work because
of the subcontractor's failure to submit an acceptable erosion and
pollution control program.

Erosion control and pollution prevention work specified in the
contract which is to be accomplished under any of the various
contract items will be paid for as specified under those items.

October 18, 1991
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properties. The subcontractor shall submit the plan within 15
calendar days after the preconstruction conference.

until final written acceptance of the project by the Engineer, the
subcontractor shall have the charge and care thereof and shall take
every precaution against injury or damage to any part thereof by
the action of the elements or from any other cause, whether arising
from the execution or from the nonexecution of the work. The
subcontractor shall rebuild, repair, restore and make good all
injuries or damages to any portion of the work occasioned by any of
the above causes before final acceptance and shall bear the expense
thereof except damage to the work as specified in Exhibit B of
these specifications.

In case of suspension of work from any cause whatever the
subcontractor shall be responsible for the project and shall take
such precautions as may be necessary to prevent damage to the
project, provide for normal drainage and shall erect any necessary
temporary structures, signs or other facilities at the
subcontractor's expense. During such period of suspension of work,
the subcontractor shall properly and continuously maintain in an
acceptable growing condition all living material in newly
established plantings, seedings and soddings, furnished under
his/her contract and shall take adequate precautions to protect new
tree growth and other important vegetative growth against injury.

107.10 Environmental Analyses:

The subcontractor shall prepare an acceptable environmental
analysis under the following conditions:

(A) If the subcontractor elects to produce material
from a subcontractor-furnished source,

(B) If the subcontractor elects to utilize a site other
than the site furnished by the Department to set up
a plant for the crushing and processing of base and
surfacing materials, or

(C) If the
approve
points
points.

subcontractor requests that the Engineer
access to a controlled access highway at
other than legally established access

The subcontractor shall promptly advise the Engineer that he/she is
preparing the analysis and shall submit it upon completion. The
subcontractor should anticipate needing a minimum of 30 days to
coordinate with the necessary jurisdictions or agencies and to
prepare the analysis. The analysis will be reviewed by the
Engineer and the subcontractor will be advised whether or not the
analysis is acceptable as soon as the necessary determinations have
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(0) The former use, if known, of the source and haul
road and their existing condition.
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(E) The identification of present and Planned future
land use, zoning, etc., and an analysis of the
compatibility of the removal of materials with such
use.

(G) The archaeological survey of the proposed source
prepared by a person with acknowledged credentials,
which credentials shall be attached to the survey.
The survey shall be prepared in a state Historic
Preservation Office standardized format. The
survey shall identify cultural resources within the
potential impact area of the materials source
processing area, and haul road. Additionally the
survey report shall identify historic or
archaeologic sites in the vicinity.

(F) The anticipated volume of material to be removed;
the width, length and depth of the excavation; the
length and width of the haul road and other
pertinent features and the final condition in which
the excavated area and haul road will be left, such
as sloped sides, topsoil replaced, the area seeded,
etc.

(B) The ownership of the land.

(C) The identity and location of nearby lakes, streams,
parks, wildlife refuges or other similar protected
areas.

(A) The location of the proposed source and haul road
and the distance from the source to either an
existing highway or an established alignment of a
proposed Federal, state or county highway along
with vicinity maps, sketches or aerial photographs.

(H) If the proposed source and haul road will utilize
Prime and Unique Farm land or farm land of
statewide importance, a description of such
remaining land in the vicinity and an evaluation
whether such use will precipitate a land use
change.

been made. The subcontractor shall allow fourteen (14) days for
the Engineer's review.

An Environmental analysis shall address itself to all environmental
effects, including, but not necessarily limited to, the following:
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



(I) A description of the visual surroundings and the
impact of the removal of materials on the visual
setting.

(J) The effect and mitigation of such effects on
access, public facilities and adjacent properties.

(K) The relocation of business or residences.

(L)· Procedures to minimize dust in pits and on haul
roads and to mitigate the effects of such dust.

(M) A description of noise receptors and procedures
to minimize impacts on these receptors.

(N) A description of the impact on the quality and
quantity of water resulting from the materials
operation shall be provided. The potential to
introduce pollutants or turbidity to live streams
and/or nearby water bodies shall be addressed.
Measures to mitigate potential water quality
impacts shall be coordinated through the Arizona
Department of Environmental Quality.

(O) A description of the impact on endangered or
threatened wildlife and plants and their habitat.
The analysis of potential impact to plants and
wildlife shall be coordinated through the Arizona
Game and Fish Department and u.s. Fish and Wildlife
Service. compliance with the Arizona Native Plant
Law shall be coordinated through the Arizona
Commission of Agriculture and Horticulture.

(P) A discussion of the effects of hauling activities
upon local traffic and mitigating measures planned
where problems are expected.

(Q) A description of the permits required, such as
zoning, health, mining, land use, flood plains (see
section 404 of the Clean Water Act), etc.

(R) The effect of removing material and/or stockpiling
material on stream flow conditions and the
potential for adverse impacts on existing or
proposed improvements within the flood plain which
could result from these activities.

Guidance in preparing the Environmental Analysis is available from
ADOT's Environmental Planning Services, 205 South 17th Avenue, Room
240E, Phoenix, AZ 85007, phone (602) 255-7767.
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108-1.01 Items Not Included:

Refer to section 202, storage and Protection.

108-1.03 storage:

108-1.02 Delivery:
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MOBILIZATION AT SITE

Description:

Materials (Products):

Execution and Removal:

Provide personnel, products, construction materials,
equipment, transportation, tools and supplies at' the

A.

108-1

SECTION 108

Provide a layout of the construction site including fences, roads,
buildings, parking and storage areas within seven (7) days after
the date of the Notice to Proceed.

108-2

The work specified in this section consists of preparatory work and
operations, including but not limited to, those necessary for the
movement of personnel, equipment, transportation, supplies and
incidentals to the Project Site; for the establishment of all
offices, buildings and other facilities necessary for support of
work on the project; and for all other work and operations which
must be performed or costs incurred prior to beginning work on the
various contract items on the Project site.

B. Profit, interest on borrowed money, overhead and
management costs.

A. Any portion of the work covered by a specific bid item or
incidental work which is to be included in a bid item or
items.

Items which are not to be included in the item of Mobilization are
comprised of, but not limited to:

Delivery to the Project site of construction tools, equipment,
materials and supplies shall be accomplished in conformance with
local governing regulations.

108-3
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Provide construction tools, equipment, transportation, materials
and supplies of the type and quantities which will facilitate the
timely execution of the work and conform to the requirements of the
State and Federal OSHA Codes and comply with all local rules and
regulations.
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B.

c.

108-4

Project site at the time they are scheduled to be
installed or utilized.

Locate facilities appropriately close to the portion of
the work for which it will be used.

Upon completion of the work, remove construction tools,
apparatus, equipment., unused materials and supplies,
plant and personnel from the Proj~ct site.

Measurement:

The work of this section will be measured as a unit, acceptably
performed and will include accumulating tools, apparatus,
equipment, materials and personnel, and manning the contract.
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109-4 Method of Measurement:

109-3 Execution:

109-3.01 storage:

A. store items in a manner which will prevent damage to the
property of the owner in the areas affected by the work.

21456-C-12j13
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STORAGE AND PROTECTION

Description:

Materials:

Submittals:

Submit working drawings showing locations of storage
areas not indicated on the contract drawings.

Submit descriptions of proposed methods and locations for
storing and protecting products.

A.

B.

109-1

109-2

SECTION 109

B. No hydraulic fluids, gasoline, liquid petroleum, gases,
explosives, diesel fuel, and other flammables may be
stored at the job site, except a one (1) day supply of
diesel fuel may be stored in open excavations.

The work specified in this section consists of providing storage
and protection of the materials, products and supplies which are to
be incorporated into the construction and indicating such storage
areas on the working drawings with the locations and dates when
such areas will be available for each purpose.

Materials required for the storage and protection of the items
specified shall be of type and quality to perform the functions
specified by the material supplier and the technical sections in
which specified. storage areas, enclosures, covers, pallets and
materials in public view on the job site shall be finished or
painted to present an appearance acceptable to the construction
manager.

109-5

The work of this section will not be separately measured for
payment.

October 18, 1991
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A. Contract title and number ..

110-3.02 Inclusions:

110-2.01 chanqes:

E. Field dimensions, clearly identified as such.

21456-C-12j13
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SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

Description:

Applicable standards, such as
Specification number, AASHTO, AWWA,
specifications or standards.

F.

D. Relation to adjacent structure or materials.

C. Applicable specification Section numbers.

B. Respective Contract drawing numbers.

110-1

The work under this section consists of preparing and sUbmitting
Shop Drawings, Product Data, Samples and record documents required
by other Specification sections.

SECTION 110

The subcontractor shall take all precautions that changes in
products or materials or samples for which Shop Drawings, Product
Data or Samples have been submitted will not be permitted unless
those changes have been accepted and approved, in writing, by the
Engineer.

110-2.02 Applicable Standards:

110-3 Shop Drawinqs:

110-3.01 Drawinq Size:

The subcontractor shall prepare Shop Drawings and record documents
to a high standard of quality, such as that set forth in MIL-STD­
100, ANSI Standard Drafting Manual, or other relevant lower tier
specification defining equal drafting quality for microfilming.

The subctonractor shall prepare Shop Drawings on a reproducible
sepia sheet size of 22 inches by 34 inches to a scale large enough
to easily depict and annotate each of the various items.

The subcontractor shall include the following material along with
the Shop Drawings as they apply to the SUbject:

October 18, 1991
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G. Identification of deviations from the contract drawings
and specifications.

H. Contractor's stamp, initialed or signed, certifying:

1. Verification of field measurements.

2. Review of submittals for compliance with Contract
requirements.

3. Compatibility of the work shown thereon with that
of affected trades.

110-4 Product Material Data:

110-4.01 Modification of standards:

The subcontractor shall modify ADOT construction standard drawings
and MAG uniform standard details for pUblic work construction,
standard and/or schematic drawings to the project site conditions
applicable to the contract. Supplement standard information with
additional information applicable to this contract.

The subcontractor shall modify manufacturer I s standards and/ or
schematic drawings, diagrams, schedules, performance charts,
illustrations, calculations, and other descriptive data to delete
information which is not applicable to the contract. Also indicate
dimensions, clearances, performance characteristics, capacities and
any other diagrams, as applicable.

110-4.02 Inclusions:

The subcontractor shall include the following:

A. Contract title and number

B. Respective contract drawing numbers.

c. Applicable contract specification Section numbers.

D. Applicable standards, such as ASTM or AASHTO.

E. Identification of deviations from the contract drawings
and specifications. Provide reasoning and justification
with all proposed deviations.

Fr Subcontractor's stamp, initialed or signed, certifying:

1. Dimensional compatibility of the product with the
space in which it is intended to be used.
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A. Contract title and number.

C. Applicable specifications section numbers.

B. Respective contract drawing numbers.

E. Be submitted in six copies, and
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F. Be received by the Document Control Manager not later
than 30 days before the products are to be installed.

D. Be signed by an officer or another authorized
representative of the producer, and notarized.

B. Be accompanied by a certif ied copy of test results
pertaining to the product.

A. state that' the product complies with the respective
specification and contract drawing requirements.

C. Show the submittal date, subcontractor's name and
address, contract title and number, product represented
and its location in the contract, producer's name,
product trade name and catalog number, place of product
origin, test date, testing organization's name and
address, quantity of the product to be furnished, and
related contract drawing and specification section
numbers.

2. Review of submittals for compliance with contract
requirements.

3. compatibility of the product with other products
with which it is to perform or with which it is to
be placed in juxtaposition.

110-4.03 certificates of Compliance:

The subcontractor shall submit certificates of Compliance for those
products for which no samples and test results are specified. A
copy of certificate shall also accompany the product for which the
certificate is prepared. The certificates shall:

110-4.04 Samples:
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to clearly . illustrate full color range and functional
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D. Applicable standards, such as ASTM, ADOT or Federal
Specification number.

E. Identification of deviations from the contract drawings
and specifications.

F. Contractor's stamp, initialed or signed, certifying:

1. Dimensional compatibility of the product with the
space in which it is intended to be used.

2. Review of submittals for compliance with contract
requirements.

3. Compatibility of the product with other products
with which it is to perform or which will be next
to it.

110-4.05

The subcontractor shall furnish required samples at no additional
cost to the Owner.

110-5 Submittals:

A. The subcontractor shall be required to submit the
following:

1. One reproducible sepia and five prints of each shop
drawing.

2. Six copies of manufacturer's standard schematic
drawings.

3. Four copies of manufacturer's calculations, and six
copies of manufacturer's standard data.

4. six copies of manufacturer's printed installation,
erection, application, and placing instructions.

5. Three samples of each item specified in the various
specification sections, unless otherwise specified.

6. six copies of inspection, test reports, and
certificates of compliance.

7. Erasable sepia shall indicate a Engineer control
number for each drawing, which the subcontractor
shall obtain from the Engineer upon request.
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This control number shall be placed on the
appropriate sepia by the subcontractor.

The work of this section will not be measured separately for
paYment.

The sUbcontractor shall submit a final, corrected, reproducible
sepia of as-built contract drawing showing the work as actually
installed, placed, erected, and applied.

The subcontractor shall verify field measurements, catalog numbers,
and similar data. Make sure that catalog data clearly identifies
item(s) selected.

21456-C-12j13
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All prints submitted shall contain this
Engineer control number.

Subcontractor Responsibilities:

Review by the Enqineer:

Measurement:

110-6

110-7

The subcontractor shall not start work for which submittals are
required until submittals bearing the stamp of the Engineer and
signature indicating review and acceptance have been received.

110-8

The subcontractor shall make sure before making submittals that
products will be available in the quantities and in the time
required by the con~ract.

Reproducible shop drawings, one copy of marked-up shop drawings,
one copy of product data, and one sample will be returned to
subcontractor by the Document Control Manager within ten (10)
working days after submittals have been received.

Subcontractor's responsibility for unauthorized changes,
compatibility, errors, and omissions in submittals will not be
reduced, waived or otherwise limited by the review and acceptance
of submittals by the Engineer.
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201-2 Blank:

201-3 Construction Requirements:

Construction areas in the Proving Grounds, including
structures, frontage roads, road approaches, ditches and
channels that are to be constructed.

Within the limits of clearing, the areas below the natural ground
surface, except in embankment areas where the finished subgrade
elevation is five (5) feet or more above the natural ground, shall
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CLEARING AND GRUBBING

Description:201-1

SECTION 201

The area above the natural ground surface shall be cleared of all
vegetation, such as trees, logs, upturned stumps, roots, brush,
grass, weeds, and all other objectionable material within the
following limits:

(A) Clearing and Grubbing:

The entire length of the project, including the borrow pits, to the
widths specified below, shall be cleared and grubbed, unless
otherwise shown on the project plans or specified herein.

All vegetation, including trees and objects designated to remain,
or be transplanted shall be preserved from injury or defacement.
Existing property, utilities and facilities shall be protected.
There shall not be any construction or private activity outside of
twenty-five (25) feet from any and all construction limits. The
outside of the twenty-five (25) foot limit shall remain
undisturbed.

The work under this section shall consist of removing and disposing
of all vegetation, rUbbish, debris and other objectionable matter
from within the project site limits as shown on drawings, including
but not limited to, box culvert construction areas, road
approaches, areas through which ditches and channels are to be
excavated. Clearing and grubbing shall be performed in advance of
grading operations and in accordance with the requirements of these
specifications.

October 18, 1991

stumps, matted roots and roots larger than two (2) inches in
diameter shall be removed from within eighteen (18) inches of the
existing ground surface in areas which are either to be cut or
filled, including that portion of the designate stockpile area on
which material is to be placed. The area to be treated shall
extend the full width of the embankment prism in the case of fills
and the full width of cut sections.
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be grubbed to a depth necessary to remove all stumps, roots, buried
logs and other objectionable material.

In embankment areas, where the subgrade is five (5) or more feet
above the natural ground line, all trees, stumps and roots less
than or equal to two (2) inches shall be cut off not more than one
(1) foot above the natural ground or shall be completely removed
where a structure is to be constructed, or where unsuitable
material is to be removed.

cavities resulting from the removal of stumps or other materials,
except in areas to be excavated, shall be backfilled with material
approved by the Engineer. The material shall be compacted to a
density of not less than ninety-five (95) percent of maximum dry
density at a moisture content within one (1) percent below and to
four (4) percent above optimum moisture content as determined in
accordance with the requirements of ASTM D 1556 for density and
AASHTO T 217 or AASHTO T 265 for moisture as approved by the
Engineer. Maximum dry density and optimum moisture content shall
be established in accordance with ASTM D 1557 (Modified Proctor) .

Scarred surfaces, resulting from the work, on trees and shrubs that
are to remain, shall be treated with an approved asphaltum base
tree paint.

201-3.02 Removal and Disposal of Materials:

In the disposal of all tree trunks, stumps, brush, limbs, roots,
vegetation and other debris, the Subcontractor shall comply with
the requirements of Title thirty-six (36) - Public Health and
Safety, Chapter six (6), Article eight (8), Air Pollution, of the
Arizona Revised Statutes and with the Rules and Regulations for Air
Pollution Control, Article seven (7), adopted by the Arizona
Department of Health Services pursuant to the authority granted by
the Statutes.

Burning will be permitted only after the Subcontractor has obtained
a permit from the Arizona Department of Health Services and from
any other Federal, State, County or City Agency that may be
involved.

Combustible material may be reduced to chips of a maximum thickness
of one-half (1/2) inch and disposed of in areas between the slope
lines and right-of-way lines as approved by the Engineer. The
chips may either be buried or distributed uniformly on the ground
surface and mixed with the underlying earth to such extent that the
chips will not support combustion.

The roadway and adjacent areas shall be left with a, neat and
finished appearance. No accumulation of material shall remain on
or adjacent to the right-of-way.
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Clearing and grubbing will be measured by the acre. Measurement
will be to the nearest tenth of an acre measured on a horizontal
plane.

October 18, 1991
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Root Stimulator: vitamin B-1.

202-2.01 Commercial Fertilizers:

Planting Tabs: Agriform.

202-2 Materials:
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TREES & CACTI RESTORATION

Description:

Organic Amendments

202-1

SECTION 202

The Subcontractor shall submit Native Plant Application to Arizona
Commission of Agriculture and Horticulture when approved by Owner.

The work under this section shall consist of salvaging of selected
trees and cacti protected by state and federal law, including trees
and cacti to remain in place~or to be transplanted on Project site,
and disposing of unsalvageable plant materials.

202-1.01 Regulatory Requirements:

Iron-Sulfate Mix
(a) Manufacturer: Duvall.
(b) Iron-SuI, ground ferrous sulfate with maximum twenty (20)

percent iron and minimum thirty (30) percent sulphur.

202-1.02 Warranty:

The Subcontractor shall dispose of debris and surplus soil in
accordance with governing regulatory agencies and obtain permits
for transportation of debris to disposal site.

The Subcontractor shall purchase permits and tags for protected
plant material to be removed from Owner's property from Arizona
Commission of Agriculture and Horticulture and transplant and
handle protected plant material in accordance with regulations of
Arizona Commissiop of Agriculture and Horticulture.

The Subcontractor shall not close or obstruct roadways without
permits and shall conduct all construction operations with minimum
interference to facilities and roadways under construction.

The Subcontractor shall warrant to replace selected trees and cacti
which die with healthy trees and cacti of same species and size for
one (1) year following date of Substantial Completion.
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Mulch: Approved nitrogenized sawdust or forest humus.

202-2.02 Tree Guying Materials:

The Subcontractor shall provide the following tree guying
materials.

Hose Covering: Minimum one-half (1/2) inch, two (2) ply,
reinforced rubber garden hose.

Tree GUys: Minimum ten (10) gauge, pliable, zinc-coated,
iron wire.

Anchors For Holding GUys: Minimum thirty-six (36) inch
long two by four (2x4) redwood.

Flags for GUys: Minimum one-half (1/2) inch diameter by
sixty (60) inches long white or orange
plastic tUbing.

202-3 Construction Requirements:

202-3.01 Preparation and Inspection:

The Subcontractor shall be responsible for clearing access to
trees, marking trees which are proposed for salvage, verifying
individual marks on selected trees and cacti, and having utility
companies locate any buried utilities before digging.

202-3.02 pruning:

The Subcontractor shall prune each tree to preserve its natural
character in accordance with American Standard for Nursery Stock by
American Association of Nurserymen or as follows:

(A) Remove suckers, deadwood, and broken or badly bruised
branches.

(B) Paint cuts over three-quarter (3/4) inch in diameter and
exposed cambium of bruised areas with tree paint.

(C) Do not prune cacti unless directed otherwise.

202-3.03 Removing Trees:

The Subcontractor shall transplant trees, including removal, boxing
or bagging, digging, pruning, transporting, holding, and tieing
foliage before digging, in accordance with American Association of
Nurseryman standards.

The Subcontractor shall box trees as follows:
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The Subcontractor shall use a boom crane to handle trees.

(D) Allow loose soil to fall away from roots.

(C) Dig under and carefully pry and lift plant out of ground.

202-3.05 Holding:
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(B) Cut shallow roots by forcing a sharp shovel blade to it's
depth into soil completely around plant one (1) foot away
from base.

(C) Tip trees, cut bottom roots and install bottom.

(D) Set tree upright in hole for a minimum of 1 week.

(A) Dig side trenches after tying foliage.
(B) Install custom wood sides and let trees sit for a minimum

of two (2) weeks with abundant watering.

(I) Place cacti in shaded open area for 2 weeks to allow
roots to heal.

(E) Minimize injury to plant.

(F) Prune damaged roots.

(G) Prune back remaining lateral roots to five (5) to ten
(10) inches long.

(H) Dust cut roots and other wounds immediately with powdered
sulfur.

(E) Strap tree box securely and carefully move tree to
holding areas.

(A) Mark north side of cacti with chalk and flagging to
identify original orientation.

202-3.04 Removing cacti:

The Subcontractor shall take proper precautions in removing cacti
as follows:
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(J) Use truck-mounted cradle to handle Sag~aros.

The cacti shall be replanted in the "cactus garden" as shown in the
attached figure.

The Subcontractor shall take proper precautions in holding cacti as
follows:
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(A) Place trees and cacti in designated holding areas.

(B) Maintain trees in accordance with American Association of
Nurseryman standards.

202-3.06 planting Boxed/Bagged Trees:

The Subcontractor shall plant trees in accordance with American
Association of Nurseryman standards.

(A) Excavate pits to twice the size of the rootball of the
tree to be planted as shown on the drawing.

(B) Remove trees from containers without disturbing rootball.
Set trees in pit, cradling and supporting rootball.

(C) position trees in same orientation as formerly
orientated.

(D) Set trees in pit so that when the backfill has been
water-settled the top of the rootball will be a minimum
of two (2) inches below finish grade.

(E) Backfill pit with blended mixture of one part mUlch,
three parts native soil, one-half (1/2) part gypsum, and
one-fourth (1/4) cup iron-sulfate mix per cubic yard.

202-3.07 Iron-Sulfate Mix:

The Subcontractor shall get approval of the Subcontractor seventy
(72) hours in advance of applying iron-sulfate mix. Iron-sulfate
mix may then be applied before backfilling and setting of plants.
The Subcontractor shall take precautions not to allow
concentrations of iron-sulfate mix to come in contact with
rootball.

(A) One (1) handful in each pit for fifteen (15) gallon
boxes.

(B)

( C)

(D)

Two (2) handsful in each pit for twenty-four (24) inch
boxes.

Four (4) handsful in each pit for thirty-six (36) inch
boxes.

Seven (7) handsful in each pit for forty-two (42) inch
boxes.

(E) Ten (10) handsful in each pit for fifty (50) inch boxes.
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202-3.09 MUlching:

(F) Fifteen (15) handsful in each pit for fifty-four (54)
inch boxes.

(G) Twenty-eight (28) handsful in each pit for sixty-six (66)
inch boxes.

The Subcontractor shall irrigate ocotillos well after planting,
then allow soil to dry to natural state, but do not irrigate
saguaros until new growth appears at apex.

per one-half
inches below
of one (1)

21456-C-12/13
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(H) Forty (40) handsful in each pit for seventy-six (76) inch
boxes.

(I) Fifty (50) handsful in each pit for eighty-two (82) inch
boxes.

(J) Seventy (70) handsful in each pit for ninety (90) inch
boxes.

202-3.08 Guying:

The Subcontractor shall provide guys to trees immediately after
planting, providing a minimum of three (3) guys per tree to give
equal support to a tree. GUys from trees shall be isolated with
hose covering and warning flags installed to each. GUy wires shall
be anchored with anchors buried at least two (2) feet below
finished grade, tightening guy lines to firm tension.

The Subcontractor shall place one (1) planting tab
(1/2) inch tree trunk diameter approximately six (6)
finish grade and apply Root stimulator at rate
tablespoon per gallon.

October 18, 1991

Mulch trees with at least two (2) inches of mulch immediately after
planting.

202-3.10 planting cacti:

The Subcontractor shall plant cacti in dry soil and in original
orientation, but shall plant saguaros two (2) inches deeper than
original depth.

The Subcontractor shall backfill the pit with blended mixture of
one (1) part mulch and four (4) parts native soil and apply root
stimulator at a rate of one (1) tablespoon per gallon.
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202-4 Disposition of Unselected Salvageable Trees and cacti:

The Subcontractor shall assume possession of unselected salvageable
trees and cacti and remove unselected salvageable trees and cacti
from Project site in accordance with requirements of Arizona
Commission of Agriculture and Horticulture.

202-4.01 Removal of Unsalvageable Trees and Debris:

The Subcontractor shall assume possession of unsalvageable trees
which are cut down for access to salvageable trees and resultant
debris.

The Subcontractor shall obtain approval from the Subcontractor
before cutting down unsalvageable trees forty-eight (48) inches
above ground.

The Subcontractor shall take all precautions to remove and dispose
of contaminated, vermin-infested or dangerous materials immediately
upon discovery by safe means so as not to endanger the health of
workers and the public and shall transport debris to an approved
disposal site.

202-4.02 Protection:

The Subcontractor shall protect bench marks and existing work from
damage or displacement, maintain designated site access for vehicle
and pedestrian traffic and conduct operations with minimum
interference to private roadways.

202-5 Submittals:

The Subcontractor shall submit six (6) copies of properly completed
and originally signed Arizona Commission of Agriculture and
Horticulture Native Plant Application, Statement of Facts
Pertaining to the Removal of Arizona Protected Native Plants from
Private Lands. The Subcontractor shall not start the work until
after the drawings are approved. Two (2) Engineer-approved copies
will be returned. Approval will be for form only, not for
itemization of plant material.

The Subcontractor shall prepare the drawings after surveying the
project trees and cacti. Seven (7) days before starting the work
the Subcontractor shall submit six (6) copies of drawings with
tabulation of selected trees and cacti, listing:

1. Individual identifying mark,

2. Classification (to remain in place or for transplanting
on Project site),
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Trees and cacti Restoration will be measured by the unit each. The
Subcontractor shall make allowance for relocation of five (5)
cacti. At this time removal and relocation of trees are not
planned.

3. species,

4. Size (height and caliper),

5. Status (no action, in place, in holding area or
transplanted) and

21456-C-12j13
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Method of Measurement:

state of health.6.

October 18, 1991
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All suitable material removed from excavated areas shall be used
instead of borrow in the construction of embankments and other
designated areas if approved by the Engineer.

When hauling is done over highways, the loads shall comply with
legal load requirements, all material shall be removed from shelf
areas of vehicles in order to eliminate spilling of material and
loads shall be watered or covered to eliminate dust.

All construction operations shall be conducted such that existing
utilities and other facilities which are to remain in place will
not be damaged. Temporary pavements, facilities, utilities and
installations shall also be protected until they are no longer
required. When temporary supports and other protective means are
no long required, they shall be removed and disposed of by the
subcontractor.

203-2.01 Subcontractor Quality Control:

(A) General Requirements:

It shall be the responsibility of the subcontractor to administer
a Quality Control Plan, hereinafter referred to as the "Plan",
sufficient to assure that all earthwork operations are performed in
accordance with the requirements of these specifications. The Plan
shall meet the requirements of section 1G6 of these specifications
and the requirements specified below. The Plan may be operated

21456-C-12j13
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EARTHWORK:

Description:

General:

203-1

SECTION 203

203-2

The work under this section shall consist of performing all
operations necessary to excavate all materials, regardless of
character and subsurface conditions, for roadways, buildings and
facilities; to excavate drainage and irrigation ditches and
channels; to excavate trenches for pipe, culverts and other
facilities; to excavate all materials necessary for the
construction of reinforced concrete box culverts and reinforced
concrete underpasses; to excavate borrow material for use as
specified; to construct embankments; to place backfill for
structures, pipe, culverts and reinforced concrete box culverts and
reinforced concrete underpasses and other facilities; to backfill
holes, pits and other depressions within the project access road
and other facilities; to remove and replace unsuitable material; to
excavate and grade road approaches, driveways and connections; to
construct dikes and berms; and to apply water for compaction, all
as designated on the project plans, directed by the Engineer and
specified herein.

October 18, 1991
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wholly or in part by a subcontractor or an independent
organization; however, the Plan's administration, including
compliance with the Plan and its modification, shall remain the
responsibility of the subcontractor.

(B) Elements of the Plan:

The Plan shall address all elements which affect the quality of the
earthwork including, but not limited to the following:

(1) Removal and Replacement of Unsuitable SUbgrade Materials

(2) Construction of Embankments

(3) Placement of Backfill Materials, including pipe bedding
and backfill as specified in Section 501 of these
specifications.

(4) Compaction

(C) other Requirements:

The Plan shall include the use of Operations Technicians, including
the following:

(1) Quality Control Technician (QCT)

This person will be expected to assure that the materials
aspects of the Earthwork Items meet the requirements of
the specifications. The Plan shall detail the frequency
of each type of test, which shall include field density
tests for compaction monitoring and gradation, moisture
and PI tests to determine material suitability according
to the SUbgrade Acceptance chart or other materials
requirements. The Plan shall detail the type of
equipment to be utilized, test methods and means of
documentation.

If more than one individual is required to accomplish
these requirements, the Plan shall so note. Included
also shall be the criteria utilized by the QCT to correct
or reject unsatisfactory materials.

The Engineer reserves the right to check the records of
the QCT at any time. The Engineer may take field density
tests or obtain samples for classification testing at any
time to confirm the effectiveness of the activities of
the QCT.
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203-3.02 Blank:

(A) General:

203-3 Roadway Excavation:

203-3.01 Description:

21456-C-12j13
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203-3.03 Construction Requirements:

Roadway excavation shall consist of excavating and grading all
types of materials encountered in constructing the roadway,
culverts, conduits, parking areas, driveway entrances, cut ditches
and channels adjacent to the roadway and other road-related areas
as designated on the project plans or specified herein, and the
placement of the excavated material, wherever practicable, in
embankments as provided under Subsection 203-10 of these
specifications.

All roadway excavation shall be finished to a reasonably smooth and
uniform surface and shall not vary by more than 0.04 foot (13mm)
above or below the grade established and shall be in reasonably
close conformance to the lines, dimensions and cross sections shown
on the project plans or established by the Engineer. When Portland
Cement Concrete Pavement or Asphaltic Concrete Pavement are to be
placed directly on the Subgrade, the finished surface shall not
vary by more than 0.04 foot (13mm) below or 0.02 foot (6mm) above
the established grade. When roadway excavation is made in rock,
the full cross section width of the roadway between the ditches
shall be overexcavated a minimum depth of six inches below the
subgrade elevation. The overexcavated area shall be filled with
embankment material satisfactory to the Engineer and compacted and
finished in accordance with the requirements of the Specifications.
In situations where only part of the roadway section intersects
areas of rock, that portion occurring in the rock zone shall be
overexcavated and backfilled as noted above and brought up to match
the adjoining subgrade.

All suitable excavated material shall be used as far as practicable
in the construction of embankments and in other designated areas.

October 18, 1991

No measurement or direct payment will be made for the work in
overexcavating the rock areas, or placing the embankment material,
the cost being considered as included in the cost of contract
items.

No excavated material shall be wasted without the approval of the
Engineer. Wasted material shall be disposed of by the
subcontractor in a manner approved by the Engineer.
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During construction, the roadway shall be maintained in a· well­
drained condition at all times.

The top 6" of the cut areas after being cut to sUbgrade shall be
scarified and recompacted to a density of not less than 95 percent
of maximum dry density at a moisture content within 1 percent below
and to 4 percent above optimum moisture content as determined in
accordance with the requirements of ASTM D 1556 for density and
AASHTO T 217 or AASHTO T 265 for moisture as approved by the
Engineer. Maximum dry density and optimum moisture content shall
be established in accordance with ASTM D 1557 (Modified Proctor) .

(B) Slopes:

Earth slopes shall be finished to reasonably smooth surfaces and
shall be free of all debris and loose material.

All shattered or loosened material shall be removed from rock cut
slopes.

Adjustments in slopes shall be made, as directed by the Engineer,
to avoid damage to standing trees, marring weathered rock or to
harmonize with existing landscape features. The transition of such
adjusted slopes shall be gradual. At the intersections of cuts and
fills, slopes shall be adjusted and warped to flow into each other
or into the natural ground surfaces without noticeable break.

Except in solid rock, the intersection of roadway cut slopes with
the ground surfaces shall be rounded as shown on the project plans.
Rock that is disintegrated to such an extent that it will work and
handle as earth shall be considered as earth and the slopes shall
be rounded the same as earth slopes. A layer of earth overlaying
a rock cut shall be rounded above the rock in the same manner as
earth slopes.

(C) Unsuitable Material:

Material below the natural ground surface in embankment areas and
below the finished subgrade elevation in excavation areas that is
unsuitable shall be excavated and disposed of as directed by the
Engineer.

When unsuitable material is removed and disposed of, the resulting
space shall be filled with material suitable for the planned use.
Such suitable material shall be placed and compacted in accordance
with the requirements of Subsection 203-10 of these specifications.
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203-4.02 Blank

203-3.04 Method of Measurement:

203-4.01 Description:

203-4 Drainage Excavation:
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Drainage excavation shall consist of the excavation of ditches,
channels or waterways, except that excavation which is required to
construct ditches paralleling the roadway and constituting a part
of the roadway prism shall be considered as roadway excavation.

Roadway excavation will be measured by the cubic yard in the
original space occupied and the volume of material removed will be
computed in cUbic yards by the average end area method.

Unless otherwise indicated on the project plans or specified
herein, surplus excavated material shall be removed from the job
site and disposed of by the subcontractor in a manner approved by
the Engineer and in accordance with the requirements of Subsection
107.12 of these specifications.

Shortages of material caused by the disposal of any material by the
subcontractor before plans embankment quantities are satisfied
shall be replaced· by the subcontractor without compensation.

(D) surplus Material:

203-4.03 Construction Requirements:

Ditches, channels and waterways shall be constructed in reasonably
close conformity to the lines, grades and slopes as staked.

When necessary, in order to provide outfall, the gradient of
ditches, channels and waterways may be continued outside of the
limits of the right-of-way with proper authorization from the
property owner. Absolute smoothness in lines and slopes will not
be required, but the finish shall be consistent with the character
of the material encountered. All waterways shall be constructed to
drain effectively.

October 18, 1991

suitable materials from ditch, channel or waterway excavation shall
be used in the construction of embankment or for other purposes as
shown on the project plans or specified herein. Unsuitable and
surplus excavation material shall be disposed of as directed by the
Engineer.
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203-4.04 Method of Measurement:

Drainage excavation will be measured by the cUbic yard in the
original space occupied and the volume of material removed will be
computed in cubic yards by the average end area method.

203-5 structural Excavation and structure Backfill:

203-5.01 Description:

structural excavation shall consist of the excavation and removal
of all materials necessary for the construction of concrete box
culverts, inlet and outlet wings or other specific items designated
on the project plans as structural excavation; the control and
removal of water, the construction or installation of all
facilities necessary to accomplish the work, and the sUbsequent
removal of such facilities, except when designated on the project
plans or specified herein to remain in place.

structure
compacting
designated
herein.

backfill shall consist of furnishing, placing and
backfill material around structures to the lines

on the plans, directed by the Engineer and as specified

203-5.03 construction Requirements:

(A) Excavation:

The subcontractor shall notify the Engineer sufficiently in advance
of the beginning of excavation to allow measurements to be taken of
the undisturbed ground. The required excavation shall then be
performed in reasonably close conformity to the lines-, grades and
cross sections established by the Engineer or shown on the project
plans.

The sides of excavations may be sloped as required by soil
conditions to stabilize the sides for safe working conditions.
Such excavation shall be limited to the amount considered necessary
for safety.

When structure footings, concrete box culverts or other
structures are to rest on an excavated surface other than rock and
no piles are used, care shall be taken to protect the surface from
water and not disturb the bottom of the excavation. If suitable
material in the bottom of the excavation is disturbed or is removed
for the subcontractor's convenience, the foundation shall be
restored by the subcontractor, at his expense, to a condition at
least equal to the undisturbed foundation as determined by the
Engineer.
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Prior to placing concrete or masonry the area excavated shall be
inspected and approved by the Engineer.

(B) Backfill:

(1) structural Backfill:

suitable materials from structure excavation shall be used in the
construction of the embankment or other purposes shown on the
project plans or specified herein, unless otherwise designated for
disposal.

When undisturbed original material at the planned grade of the
excavation is determined by the Engineer to be unsuitable material,
such material shall be. removed to the limits directed by the
Engineer and the resulting excavation backfilled with structure
backfill material.

21456-C-12j13
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When, during the course of structural excavation, material is
removed outside the designated pay limits, the subcontractor shall
backfill said excavated areas in accordance with the requirements
for structure backfill as specified herein, and no compensation
will be made for the additional material or work required.

Excavated material which is not suitable for, or not used as,
structure backfill shall be utilized either for the construction of
embankment or disposed of, in accordance with the applicable
requirements of Subsections 203-10 or 203-3 of these specifications
respectively.

structural backfill material shall be selected from excavation
borrow pits or from a source selected by the subcontractor. It"
shall not contain frozen lumps, stones larger than three inches in
diameter, chunks of clay or other objectionable materiaL Backfill
material to be used for metal pipes or similar items of metal shall
have a value of resistivity not less than 2000 ohm-cm or the value
shown on the proj ect plans, whichever is less. When res istivity is
not shown on the project plans, the backfill material shall have a
value of resistivity not less than that of the existing in-place
material or 2000 ohm-cm, whichever is less. Backfill material
shall have a pH value between 6.0 and 9.0 inclusive, for all
installations. Tests for pH and resistivity shall be in accordance
with the requirements of Arizona Test Method 236.

October 18, 1991

structural backfill material shall have no more than 65 percent
passing the No. 200 sieve as determined by Arizona Test Method 201.
However, soils with a CH classification, as determined by the
Unified soil Classification System (ASTM D 2487 or ASTM D 2488),
shall not be utilized as structural fill, regardless of the
percentage passing the No. 200 sieve.
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The plasticity index shall not exceed 18 when tested in accordance
with the requirements of AASHTO T 90.

(3) Placement of Backfill:

All earth material which has loosened or collapsed into the
excavation from the adjacent ground and all trash, forms and loose,
large rock shall be removed from the excavation before backfill is
placed.

Backfill material shall not be placed against the back of concrete
abutments, concrete retaining walls, or cast-in-place concrete
structures until the concrete has developed its full design
strength.

Backfill material shall not be placed against concrete structures
not designed to retain earth loads until the concrete has attained
a minimum compressive strength of 2000 psi and in no case less than
72 hours.

Unless otherwise shown on the project plans or designated herein,
minor structures such as catch basins which are furnished as
precast structures shall be placed on a layer of structure backfill
at least six inches in depth. The layer shall have been shaped to
fit the bottom surface of the precast unit and compacted to a
density of not less than 90 percent of maximum dry density at a
moisture content within 1 percent below and to 4 percent above
optimum moisture content as determined in accordance with the
requirements of ASTM D 1556 for density and AASHTO T 217 or AASHTO
T 265 for moisture as approved by the Engineer. Maximum dry
density and optimum moisture content shall be established in
accordance with ASTM D 1557 (Modified Proctor) .

After the unit has been initially set in place and checked for line
and grade, it shall be removed and any defects in its bearing area
shall be corrected by trimming and by placing and compacting
similarly moistened structure backfill. The process of removal,
correction and replacement shall continue until the imprint of the
unit on the bearing area indicates essentially uniform contact and
the unit is in reasonable conformity with the lines and grades
shown on the project plans.

Where a structure is located within a paved area, all backfill
material above finished subgrade elevation shall conform to the
requirements of the typical pavement section of the same
elevations.

Backfill compacted by pneumatic or mechanical tamping devices shall
be placed in layers not more than eight inches in depth before
compaction.

October 18, 1991
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203-5.04 Method of Measurement:

203-6.02 Blank

203-6 Graded Ditches:

(A) structural Excavation:

21456-C-12j13
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structure backfill will be measured by the cubic yard of material
based on the volume calculated from the pay limits shown on the
plans. •

No measurement will be made of excavation required because of
slides, cave-ins, siltings or filling due to the lack of support of
sides, the action of the elements or the carelessness of the
subcontractor.

203-6.03 Construction Requirements:

(4) compaction of Backfill:

(B) structure Backfill:

structural excavation will be measured by the cubic yard based on
the volume calculated from the pay limits shown on the project
plans.

Backfill material may be compacted by either mechanical or
pneumatic tamping devices. Compaction equipment or methods which
may cause excessive displacement shall not be used.

October 18, 1991

203-6.01 Description:

Graded ditches shall consist of triangular-shaped and flat bottomed
ditches as detailed on the project plans, excavated and finished to
the details as shown on the project plans.

In general, graded ditches shall be constructed to the lines and at
the locations designated on the project plans; however, the
Engineer will consider the topography and will determine where the

Backfill material shall be compacted to a density of not less than
95 percent of maximum dry density at a moisture content within 1
percent below and to 4 percent above optimum moisture content as
determined in accordance with the requirements of ASTM D 1556 for
density and AASHTO T 217 or AASHTO T 265 for moisture as approved
by the Engineer. Maximum dry density and optimum moisture content

. shall be established in accordance with ASTM D 1557 (Modified
Proctor) .
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ditches are to be constructed and for what length the subcontractor
will stake the ditches.

203-6.04 Method of Measurement:

Graded ditches will be measured by the linear foot along the center
line of the ditches, parallel to the ground surface.

203-7 Dikes

203-7.01 Description:

Dikes shall consist of placing material to the lines and grades
required to intercept the flow of the surface water and to direct
it down continuing slopes to an appropriate discharge point.

203-7.02 construction Requirements:

Dikes shall be constructed at the locations designated on the
project plans or as directed by the Engineer, in accordance with
the details shown on the project plans, using material from roadway
excavation, drainage excavation, structural excavation or borrow.

The material shall be placed in layers not exceeding eight inches
in depth before compaction and compacted to a density of not less
than 95 percent of maximum dry density at a moisture content within
1 percent below and to 2 percent above optimum moisture content as
determined in accordance with the requirements of ASTM D 1556 for
density and AASHTO T 217 or AASHTO T 265 for moisture as approved
by the Engineer. Maximum dry density and optimum moisture content
shall be established in accordance with ASTM D 1557 (Modified
Proctor) .

203-7.03 Method of Measurement:

Dikes will not be measured for payment but will be included in the
cost of contract items.

203-8 Blank.

203-9 Borrow:

203-9.01 Description:

The work under this section shall consist of furnishing and placing
suitable and satisfactory material obtained from sites within the
project boundaries as indicated on the project plans for use in
embankments, shoulders, berms, dikes and other similar purposes.
The widening of roadway cuts and Qitches and similar work within
the project boundaries shall be considered as roadway excavation,
not borrow.
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203-9.04 Method of Measurement:

203-9.02 Materials:

203-9.03 Construction Requirements:

203-10.01 Description:

21456-C-12j13
Specifications

203-11 of 14

Embankment Requirements:

Soils with an R-value of less than 26, and CBR value less than 8 or
12 (depending on the design basis), or with more than 65% passing
the #200 sieve will not be acceptable for embankment or pavement
subgrade. Soils with a CH (Inorganic clays of high plasticity, fat
clays) (per MIL-STD-619B) shall not be used regardless of the
percentage passing the No. 200 sieve.

Borrow shall be secured from material sources in accordance with
the requirements of Section 1001 of these specifications. The
material shall be of a quality suitable for the purpose intended,
free of vegetation or other unsatisfactory material . Borrow placed
within three feet of finished subgrade elevation shall have a soil
support value equal to or greater than the design soil support
value for the pavement structure of the area in which the borrow
will be placed.

Borrow material shall be placed in accordance with the requirements
of Subsection 203-10 of these specifications.

Surplus excavated materials shall be disposed of at the stockpile
location noted on the Project Plans as approved by the Engineer.
The area on which material is to be placed shall be cleared and
grubbed. Stockpiled material shall not exceed 8 feet in height
measured from natural ground with side slopes not exceeding 3:1.
The top of the stockpile shall be graded to drain with no internal
depressions.

203-10

October 18, 1991

Borrow will be measured by the cubic yard in the original space
occupied and volume of material removed will be computed in cubic
yards by the average end area method.

No measurement will be made for borrow material placed prior to
completion of roadway excavation, drainage excavation or structural
excavation, when such placement results in unauthorized wasting of
roadway, drainage or structural excavation materials.

Embankment requirements shall apply to the construction of roadway
embankments, including the widening of embankment sections with
surplus material and the preparation of the areas upon which
embankment material is to be placed; the construction of dikes and
berms; the placing and compacting of material where unsuitable
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material has been
embankment material
roadway area, in
specifications.

removed; and the placing and compacting of
in holes, pits and other depressions within the
accordance with the requirements of these

203-10.03 Embankment Construction Requirements:

(A) Placement:

All embankments shall be constructed to a reasonably smooth and
uniform surface and shall not vary by more than 0.04 foot (13mm)
above or below the grade established and in reasonably close
conformity to the lines, dimensions and cross sections shown on the
project plans or established by the Engineer. When Portland Cement
Concrete Pavement or Asphaltic Concrete are to be placed directly
on the subgrade, the finished surface shall not vary by more than
0.04 foot (13mm) below or 0.02 foot (6mm) above the established
grade.

Embankment construction shall not be started until clearing and
grubbing for the embankment area is completed in accordance with
the requirements of Section 201 of these specifications. When
embankment material is to be placed over existing bituminous
surfacing, the surfacing shall be scarified prior to placing
embankment material, unless otherwise directed by the Engineer.

In constructing embankments on hillsides or against existing
embankments, or when constructing embankments one-half width at a
time, the slopes of the original hillside, except where solid rock
is encountered, the existing embankments, or the half-width of new
embankments shall be cut into a minimum of six feet horizontally,
as the work is brought up in layers, in order to minimize the
possibility of slippage between the existing materials and the new
embankment material. The material thus cut out shall be
recompacted along with the new embankment material.

Embankment of earth material shall be placed in uniform horizontal
layers not exceeding eight inches in depth before compaction and
shall be compacted in accordance with the requirements of these
specifications before the next layer is placed.

Embankment material shall have no more than 65 percent passing the
No. 200 sieve as determined by Arizona Test Method 201. However
soi-Is with a CH classification as determined by the Unified Soils
Classification (ASTM D 2487 or ASTM D 2488) shall not be utilized
as structural fill regardless of the percentage passing the No. 200
sieve.

When the embankment material, resulting from the required
excavations, consists predominately of rock fragments of such size
that the material cannot be placed in an eight-inch layer without
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(1) Earth:

(B) compaction:

Embankment construction shall not take place when the material is
frozen or a blanket of snow prevents proper compaction of the
embankment material.

Concrete with any dimension greater than two feet shall be removed
and wasted or reduced to a maximum of 24 inches before placing in
embankment.

21456-C-12j13
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crushing, pUlverizing or further breaking down the pieces, such
material may 1;>e placed in.the embankment in layers not exceeding in
thickness the approximate average size of the larger rocks being
excavated, but not larger than 2 feet. It may be necessary to
reduce the size of the excavated material by crushing or otherwise
breaking down the material in order to comply with this
requirement.

Embankment material containing broken concrete, rock or other solid
materials which are larger than three inches in greatest dimension
shall be placed so that no surface of said material is less than
two feet below the finished subgrade elevation or within three feet
horizontally of any piling, structures pole or sign foundations and
underground conduit. It may be necessary to reduce the size of the
excavated material by crushing or otherwise breaking down the
material in order to comply with this requirement.

The placing of individual rocks and boulders greater than 24 inches
in diameter will be permitted provided they do not exceed 36 inches
in maximum dimension, are carefully distributed to prevent nesting
and the interstices are filled with finer material and compacted to
form a dense and compact mass. Each layer shall be leveled and
smoothed by evenly distributing spalls and finer fragments of rock
and earthen material with suitable leveling equipment.

Embankment, constructed in layers of the depth specified herein,
shall be compacted by rolling, tamping, or any other suitable
means. Each layer of the embankment material shall be compacted to
the specified density before the next layer is placed. Effective
spreading equipment shall be used on each layer to obtain uniform
thickness prior to compacting. As the compaction of each layer
progresses, continuous leveling and manipulation of the material
will be required to assure uniform density. Water shall be added
or removed, if necessary, in order to obtain the required density.
Construction equipment shall be routed uniformly over the entire
surface of each layer, insofar as is practicable, and separate
pieces of equipment shall not follow in the immediate tracks of
preceding equipment.
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Where embankments five feet or less in height are to be
constructed, the top six inches of the ground on which the
embankment material is to be placed shall be compacted to a density
of not less than 95 percent of maximum dry density at a moisture
content within 1 percent below and to 4 percent above optimum
moisture content as determined in accordance with the requirements
of ASTM D 1556 for density and AASHTO T 217 or AASHTO T 265 for
moisture as approved by the Engineer. Maximum dry density and
optimum moisture content shall be established in accordance with
ASTM D 1557 (Modified Proctor) .

Each layer of roadbed embankment shall be compacted to a density of
not less than 95 percent of the maximum dens i ty , as determined
herein. Embankment material placed in dikes shall be compacted to
a density of not less than 95 percent of maximum dry density at a
moisture content within 1 percent below and to 4 percent above
optimum mo'isture content as determined in accordance with the
requirements of ASTM 0 1556 for density and AASHTO T 217 or AASHTO
T 265 for moisture as approved by the Engineer. Maximum dry
density and optimum moisture content shall be established in
accordance with ASTM D 1557 (Modified Proctor) .

(2) Rock:

Density requirements will not apply to portions of embankment
constructed of materials that cannot be tested by approved methods.

Rocky materials shall be placed, spread and leveled in 24-inch
thick layers, when possible, over the full width of the embankment,
with sufficient earth or other fine material so deposited to fill
the interstices to produce a dense compact embankment. The average
dimension of the largest rock shall not exceed 24 inches.
Vibratory compactors, grid, paddle-foot, or vibratory rollers or
other compacting equipment approved by the Engineer shall be used
for fills constructed of materials which are predominantly rock.

Rolling may be omitted on any layer, or portion thereof, when, in
the jUdgement of the Engineer, it is physically impractical. In
addition to the above rolling, each layer shall be further
compacted by routing the hauling equipment uniformly over the
entire width of the embankment. Additional compaction of rock
embankments may be required at the discretion of the Engineer.
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Borrow pits are located as shown on the project plans.

The subcontractor shall seed all Borrow pits after restoration work
has been completed.

Work on the Borrow pits or haul road shall not commence until
approval is given in writing by the Engineer.

Borrow will conform to requirements as shown in Section 203 of
these specifications.

21456-C-12/13
specifications

a plan to the Engineer for
shall include the following

204-1 of 1

submit
which

shall
pits

BORROW PITS

Description:204-1

SECTION 204

D. The haul road width shall be kept to a m~n~mum as
approved by the Engineer and all construction and private
activity shall not deviate more than 25' from the
construction limits of the haul road.

B. The pit shall be contoured to blend in with the
surrounding terrain with side slopes being not steeper
than 4:1.

A. The depth of the pit shall not vary by more than 2-4 feet
from natural ground so as not to affect adjoining washes.
The contour may be stepped. The steps shall not be
steeper than 4:1.

C. The number of haul roads shall be kept to a minimum and
shall be approved by the Engineer as to number and
location.

structural fill for the test track, other roadways, buildings, and
other structures will be obtained from designated borrow areas and
excavations required for various elements of the project. The fill
material shall be free of roots, grass, other vegetable matter,
clay lumps, rocks larger than 6 inches or other deleterious
materials. The fill material shall have no more than 65 percent
passing the No. 200 sieve. However, soils with a CH classification
shall not be utilized as structural fill, regardless of the
percentage passing the No. 200 sieve.

The subcontractor
developing Borrow
restrictions:

October 18, 1991
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Work under this section shall consist of pre-wetting and proof
rolling of existing ground in accordance with the following
requirements.

The areas prewetted shall be compacted using a self-propelled
vibratory compactor having a steel drum roller or rubber tires.
Vibratory sheep foot rollers with short pads may be used with
Engineering approval. The compactor shall have a total static

The infiltration period is defined as the period of time between
the end of prewetting and the initiation of compaction. For all
areas treated, the infiltration period shall not be less than one
(1) day (twenty-four (24) hours) nor more than three (3) days
(seventy-two (72) hours) provided specified moisture contents are
achieved. The period of time is estimated as that required to
allow the water applied to infiltrate the soil to a depth of at
least 1-3 feet below existing site grades.

The type of style of sprinkler to be used is not specified. The
equipment selected shall be capable of delivering the required
amount of water within the time frame specified. The sprinkler
selected shall also provide an even coverage or uniform application
of water, within its area of coverage. Spacing of multiple
sprinkler setups shall be such that areas to be treated receive the
required amount of water; overlapping of the areas of coverage of
individual sprinklers may be required. The amount of water applied
shall be monitored by use of flow meters or other devices in order
to ascertain that the required quantity of water has been applied
to a particular area.

21456-C-12/13
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PRE-WETTING AND PROOF ROLLING

Construction Requirements:

Description:205-1

SECTION 205

205-3

Subsequent to clearing and grubbing, all areas within the roadway
design prism on which structural fill is to be placed shall be
wetted and proof rolled. cut areas less than 3 feet in depth also
require wetting the proof rolling.

Subsequent to clearing and grubbing, each area to be treated shall
have applied to it an amount of water not less than 2.5 nor more
than 4.5 gallons per square foot of treated area. The water shall
be applied by sprinklers operating continuously to provide the
specified amount of water in a period of time not to exceed sixteen
(16) hours nor be less than eight (8) hours. Sprinkling will not
be allowed when the nominal wind velocity is in excess of twenty
(20) miles per hour. Flooding, dumping, or otherwise applying
water in a single or discontinuous application will not be allowed.

October 18, 1991
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weight of at least twenty-four-thousand (24,000) pounds. The
weight of the vibrating portion (including the drum, shaft, and
internal machinery) shall be at least fourteen-thousand (14,000)
pounds. The frequency of vibration during operation shall be at
least one-thousand-seven-hundred-fifty (1,750) cycles per minute
and the dynamic force at the operating frequency shall be not less
than fifty-thousand (50,000) pounds. The maximum roller speed
during operation shall be no greater than 2.5 miles per hour.

Prewetting and proof rolling, regardless of the specific equipment
or procedures used, shall result in the treated soils to a depth of
twelve (12) inches being compacted to a dry density equal to a
minimum of ninety-five (95) percent of maximum dry density at a
moisture content within one (1) percent below to four (4) percent
above optimum moisture content as determined in accordance with the
requirements of ASTM D 1556 for density and AASHTO T 217 or AASHTO
T 265 for moisture as approved by the Engineer. Maximum dry
density and optimum moisture content shall be established in
accordance with ASTM D1557 (modified Proctor) .

205-4 Method of Measurement:

The work will be measured by the square yard of area compacted.
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The wells will have a 12" casing.

It shall be the subcontractor's responsibility to furnish all
equipment, materials and labor to complete the work in the section.

Three wells, as designated on the project plans are being developed
on the project for use by the subcontractor.

These well sites may be used by the subcontractor and after use on
the project, will be abandoned by others.

21456-C-12/13
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FURNISH WATER SUPPLY

Description:

A.D.W.R. REPORTING:

206-1

SECTION 206

(2) The quantity of water from any source, including
effluent, used for landscape watering purposes during the
reporting year, as measured with a measuring device in
accordance with the Arizona Department of Water Resources
measuring device rules, A.A.C. R12-15-901 et seq.

(3) The quantity of water from any source, including
effluent, used during the reporting year for purposes
other than the purposes listed in 1 and 2 above, as
measured with a measuring device in accordance with the
Arizona Department of Water Resources measuring device
rUles, A.A.C. R12-15-901, et seq.

(1) The quantity of water from any source, including
effluent, used for industrial process purposes during the
reporting year, as measured with a measuring device in
accordance with the Arizona Department of Water Resources
measuring device rules, A.A.C. R12-15-901, et seq.

The work under this section shall consist of developing and
obtaining an adequate water supply or using the Owner furnished
wells and furnishing all water required for the work.

206-2

The total water usage shall not exceed more than 1000 acre feet per
year and shall be monitored by a metering device and records
supplied to the Engineer monthly.

The subcontractor shall submit an annual report and six copies
titled "Annual Water withdrawal and Use Report" as required by
A.R.S. 45-632 to the contractor. Included within the above annual
report are the following:

October 18, 1991
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(4) An estimate of the quantity of wastewater generated
during the reporting year.

(5) An estimate of the quantity of wastewater recycled during
the reporting year.

(6) A description of the primary purposes for which water
from any source, including effluent, is used.

In addition to the Annual Water withdrawal and Use Report as
required by A.R.S. 45-632, the Subcontractor shall submit a report
estimating the amounts of water used for the following categories:

a. pre-wetting requirements and total area requiring pre­
wetting.

b. Soil compaction requirements and total cubic yards of
soil requiring treatment.

c. Dust control.

d. Equipment washing.

e. Miscellaneous demands.

Estimates of the amount of water used for these categories shall be
provided to the Contractor no later than January 15 of the
following calendar year. Calculations and assumptions used to
arrive at the aforementioned estimates must be clearly described
and included in the Annual Water Withdrawal and Use Report.

206-3 Construction Requirements:

The use of pressure pumps and spray bars on all sprinkling
equipment used on the roadway will be required. The use of gravity
flow spray bars and splash plates will not be permitted.

206-4 Method of Measurement

The work will be measured as a single complete lump sum item.
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All water used shall be metered by the Subcontractor.

Unless otherwise permitted by the Engineer, at least one (1) mobile
unit with a minimum capacity of one-thousand (1,000) gallons shall
be available for applying water on the project at all times.

The use of pressure pumps and spray bars on all sprinkling
equipment used for the application of dust control will be
required. The use of gravity flow spray bars and splash plates
will not be permitted.

When it is required that chemical additives be mixed with the water
for the suppression of dust, the use of such chemical additives and
adding them to the water will be, if required, approved by the
Engineer.

21456-C-12/13
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DUST CONTROL

Description:

Blank:

Construction Requirements:

Method of Measurement:

207-1

SECTION 207

207-3

207-2

The work under this section shall consist of applying all water
required for the control of dust as considered necessary for the
safety and convenience of the traveling pUblic, for the reduction
of the dust nuisance to adjacent property, for the allaying of dust
in crusher and pit operations and on roads used to haul materialS,
and for other purposes as directed by the Engineer.

207-4

No measurement will be made for dust control.

October 18, 1991
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Aggregate bases shall conform to the requirements shown below:

2. The PI (Plasticity Index) will be determined in
accordance with the requirements of AASHTO T 90.

1. The percentage, by weight, passing each sieve will be
determined in accordance with the requirements of Arizona
Test Method 201.

4. Resistance to abrasion will be determined in accordance
with the requirements of AASHTO T 96 and shall meet the
following requirements:

21456-C-12/13
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90 - 100
35 - 55
o - 8.0

% Passing

303-1 of 3

AGGREGATE BASE COURSE

Sieve

Maximum three (3)

1-1/2"
1"
#8
#200

100% (ATM 225, 226 & 227)
Lifts less than six (6) inches

Description:

Materials:303-2

303-1

SECTION 303

3. At least thirty (30) percent by weight of the aggregate
material retained on the No. eight (8) sieve shall have
at least one rough and angular surface which has been
produced by crushing, when tested in accordance with the
requirements of Arizona Test Method 212.

Material Class 2

The work under this section shall consist of furnishing, placing
and compacting aggregate bases in accordance with the details shown
on the project plans and the requirements of these specifications.

NOTES:

Aggregate for the various classes of and aggregate bases shall
consist of stone, gravel or other approved inert material of
similar characteristics, and shall be clean and free from vegetable
matter and other deleterious substances.

Gradation

PI

compaction
Placement

October 18, 1991
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Maximum loss of nine (9) percent at one-hundred
(100) revolutions.

Maximum loss of forty (40) percent at five-hundred
(500) revolutions.

When production of aggregate requires composite mixing of materials
from more than one (1) source to meet the gradation requirements
specified herein, the material from each source shall meet the
abrasion requirements specified herein.

303-3 Construction Requirements:

303-3.01 Placement:

Aggregate bases shall have water added to them and shall be mixed
and processed to produce a uniform blend of material before final
placement. After processing, the material shall be placed and
spread on the prepared base in a uniform layer or layers not
exceeding six (6) inches in compacted depth, unless otherwise
approved in writing by the Engineer. The method of dumping or
spreading shall be determined by the Subcontractor. The spread
material shall be free of segregation.

303-3.02 compaction:

Each layer of aggregate base shall be compacted to a density of
not less than one-hundred (100) percent of the maximum density
determined in accordance with the requirements of Arizona Test
Methods 225, 226 and 227.

303-3.03 Finishing:

The final layer of base shall be finished with equipment capable of
shaping and grading the finish surface within the tolerances shown
in Appendix A.

The finished surface of aggregate base shall not vary from the
grades established by the Engineer by more than the tolerances
shown in Appendix A.

The final compacted layers of aggregate base shall be maintained in
a condition satisfactory to receive any subbase, base or surfacing
material or traffic, when so required.

Areas not within the allowable tolerance shall be corrected by
scarifying, placing additional material, remixing, reshaping and
recompacting to the specified density and surface tolerance.
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The Subcontractor shall submit certificates of compliance of the
materials to be used and laboratory and field test results.

The quantity of aggregate base course will be calculated by the
cubic yard in place, using project plan dimensions.

October 18, 1991
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Submittal:

Method of Measurement:
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Liquid membrane curing compound shall conform to the requirements
of Subsection 1006-2.05. .

Wire mesh shall in all respects, fulfill the requirements in
accordance with ASTM A-82.

Mesh reinforcements shall conform to ASTM A-185. The gage of the
wire and dimension of the mesh are as shown on the project plans.

Unless otherwise provided, portland cement concrete pavement shall
conform to the requirements of section 1006. Concrete shall be
Class P.

21456-C-12/13
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PORTLAND CEMENT CONCRETE PAVEMENT

in transverse portland cement concrete joints shall be
accordance with these specifications and shall be

and uniformly coated with a waterproof grease prior to

Description:

Materials:

401.-1.

SECTION 401.

401.-2

Materials for expansion joint filler and joint seal shall conform
to the requirements of section 1011 of the Standard Specifications
unless otherwise shown on the project plans or specified herein.

Portland cement concrete for pavement shall consist of a mixture of
hydraulic cement, fine aggregate, coarse aggregate, water, and
admixtures.

The work under this section shall consist of furnishing all
materials and constructing a pavement surface using portland cement
concrete and shall include coring operations, furnishing and
placing dowels and tie bars, furnishing and placing miscellaneous
reinforcing steel and joint materials, and constructing joints in
accordance with the details shown on the project plans and the
requirements of these specifications. I

The subcontractor shall proportion, mix, place, finish, and cure
concrete in accordance with the requirements of these
specifications.

Materials for tie bars and dowel bars shall conform to the
requirements of section 1003. ·Materials for dowel bars shall
conform to the requirements of AASHTO M 254 with Type B coating
except that the core material shall conform to the requirements of
ASTM A615, Grade 40. When epoxy coated reinforcing steel is
designated, it shall conform to the requirements of 1003-5.

October 18, 1991
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401-3 Construction Requirements:

401-3.01 General:

All concrete pavement shall be constructed with fixed side forms.

When lots are shown on the proj ect plans, concrete shall be placed
in a single monolithic pass within designated lots. Paving widths
which are less than the full main roadway width shall be
constructed with longitudinal construction joints that are located
on the lane line or at the edge of the main roadway.

Concrete pavement on the Oval Track has special surface finishing
requirements. See Division XI of these specifications.

401-3.02 Pavement Base:

The subgrade surface upon which the concrete pavement is to be
placed shall conform to the finish and elevation requirements
specified for the material involved. The surface shall be free of
all loose and extraneous material and the surface shall be
uniformly moistened immediately prior to placing concrete when the
ambient temperature is greater than 85 degrees Fahrenheit as
verified with a Engineer-furnished calibrated thermometer.

curing compound may be applied after placement of required load
transfer dowel assemblies; however, uniform coverage with curing
compound must be achieved under the dowel assemblies and spot
spraying or additional applications of curing compound may be
required to achieve uniform coverage. If load transfer dowel
assemblies are placed after application of curing compound, the
curing compound shall be allowed to set up prior to dowel
placement. Curing compound membrane which is damaged during
placement of load transfer dowel assemblies or during other
operations shall be repaired with a reapplication of curing
compound prior to placement of Portland cement concrete pavement.

401-3.03 Forming:

(A) General:

The subcontractor will place one stake for elevation control and
alignment on each side of the roadway at 50-foot intervals and at
grade breaks in accordance with the subcontractor's staking plan.
The subcontractor shall make any additional projections necessary
to establish line and grade.

(B) Fixed Form-Manual Method:
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(A) General:

401-3.04 Placing and Finishing:

Forms shall be thoroughly cleaned and oiled each time they are
used.

Wood or other rigid forms (see Special Roads, section 1100) may be
used in irregular areas as approved by the Engineer.

21456-C-12j13
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Forms shall remain in place until the day after placing the
concrete and shall be removed in a manner that will prevent damage
to the pavement. Pry bars shall not be used between the forms and
the pavement under any circumstances.

Before forms are placed, the underlying material shall be finished
to the required grade and shall be firm and smooth. The forms
shall be uniformly supported upon the subgrade or base and shall be
placed to the required grade and alignment. Forms shall be
supported so that they will not deviate more than 1/8 inch from the
proper elevation during paving operations.

Forms shall be made of steel and have an approved section with a
base width of at least four inches and a depth equal to or greater
than the thickness of the pavement. The forms shall be staked with
steel stakes of appropriate lengths. Each form section shall have
a stake pocket at each end and at intervals of not more than five
feet. The stake pockets shall have a device for locking the form
to the steel stakes. Each form section shall be straight and free
of bends and warps at all times. The top of each form section
shall not vary from a true plane by more than 1/8 inch in ten feet
and the inside face shall not vary more than 1/4 inch in ten feet.

Forms shall be set to the required lines and grades well in advance
of placing concrete and shall be as approved by the Engineer prior
to concrete placement.

When daytime ambient temperatures are expected to exceed 100
degrees Fahrenheit and when directed by the Engineer , concrete
shall be placed only between the hours of 8:00 P.M. and 8:00 A.M.

October 18, 1991

Immediately prior to placing concrete, the subcontractor shall
verify that the elevations of fixed forms are such that the
thickness and finished grade of the pavement will be in accordance
with the requirements of the project plans and these
specifications.

Concrete shall be placed using methods that result in a minimum of
handling and segregation and in a manner that will result in the
concrete being distributed uniformly across the front of the paving
machine.
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Concrete placement shall be continuous between expansion or
construction joints. The concrete shall be struck off,
consolidated and floated by mechanical methods. The subcontractor
may, with the approval of the Engineer, use a free floating,
oscillating screed device, which is a minimum of 10 feet in length
and attached to the paver, in conjunction with or in lieu of
tubular floats. When pavement widths are less than ten feet and
where it is impractical to use mechanical methods, manual methods
may be used to finish the concrete surface.

If surface drying or cracking should occur prior to the application
of curing material, the entire surface of the concrete shall be
kept damp by applying water with a nozzle that atomizes the flow so
that a mist and not a spray is formed. The water from the nozzle
shall not be applied directly upon the concrete and shall not be
allowed to accumulate on the concrete in a quantity sufficient to
cause a flow or wash the surface.

The subcontractor shall protect the base or subgrade when equipment
is cleaned at the end of each days production. All concrete
deposited on the base or subgrade during the cleaning operation
shall be removed from the base or sUbgrade immediately after
cleaning is completed. Any damage to the base or subgrade, shall
be repaired, as approved by the Engineer, prior to commencing
paving operations. Water will not be permitted to pond on the
roadway.

Any concrete which is spilled, splattered, or scattered on existing
pavement shall be removed before the end of each day's paving
operations.

It is important in the performance of the work and in the operation
of equipment that no work shall lag and all operations shall be
completed within the optimum or specified time; therefore, the
Engineer may order the work suspended, if necessary, to maintain
proper balance of operations so as to insure satisfactory results.

(B) Fixed Form Method:

Three types of self-propelled mechanical equipment, the spreader,
the finisher, and the float will be required; however, a single
machine combining two or more of these operations may be used if it
has been demonstrated that such a machine will accomplish
satisfactory results. All wheels of all machines that ride on
finished concrete surfaces shall be equipped with rubber tires.

The concrete shall be spread uniformly between the forms,
immediately after it is placed, by means of the spreading machine.
The spreader shall be followed by the finishing machine equipped
with not less than two oscillating or reciprocating screeds. The
spreading machine or the finishing machine shall be equipped with
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(C) Fixed Form-Manual Method:

After the pavement has been struck off and consolidated, it shall
be floated with an approved longitudinal float.

Manual methods may be permitted by the Engineer in areas
inaccessible to mechanical equipment.

The subcontractor may use a longitudinal float composed of one or
more cutting and smoothing floats, suspended from and guided by a
rigid frame. The frame shall be carried by four or more wheels
riding on, and constantly in contact with, the forms.

21456-C-12/13
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The subcontractor may use a longitudinal float which is worked with
a sawing motion while being held in a floating position parallel to
the roadway centerline and while passing gradually from one side of
the pavement to the other. Movements ahead along the centerline of
the roadway shall be in successive advances of not more than one
half the length of the float. .

vibrating equipment that\ITill vibrat~.the concrete for the full
paving width. Vibrators sl1allbe u'sedatljacent to the longitudinal
edge of the pavement. These vibrators shall be attached to the
rear of the spreading machine or to the finishing machine.
Vibrators shall not rest on new pavements or side forms or contact
any tie bars, and power to the vibrators shall be such that when
the motion of the machine is stopped, vibration will cease.
Vibrators shall operate at a minimum of 8,000 impulses per minute.

The concrete shall be spread full width before being struck off by
the finishing machine. The concrete shall be struck off and
consolidated so that the surface will conform to the finished grade
and cross section shown on the project plans and at the same time
leave sufficient material for the floating operation. The
spreading or finishing machine shall move over the pavement as many
times and at such intervals as may be required to insure thorough
consolidation.

In lieu of using either type of longitudinal float, a single
machine which will effect satisfactory consolidating, finishing and
floating may be used. This machine may be towed by a spreading
machine. This combination finishing/floating machine shall be
equipped with screeds and vibrators as hereinbefore specified for
finishing machines. Floating shall be accomplished with a
non-oscillating float held in a suspended position from the frame.

October 18, 1991

If any spreading, finishing and floating equipment is not
maintained in full working order or if the equipment used by the
subcontractor proves inadequate to obtain results prescribed, such
equipment shall be improved or satisfactory equipment substituted
or added.
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When manual methods are permitted, concrete shall be deposited,
spread and struck off to such an elevation that, when properly
consolidated, the surface will conform to the required lines and
grades. The strike board shall be moved forward with a combined
longitudinal and transverse motion so that neither end is raised
from the side forms. While striking off, a slight excess of
concrete shall be kept in front of the cutting edge at all times.

The concrete shall be consolidated by internal vibration.
Vibrators shall operate at a minimum of 8,000 impulses per minute.
Use of vibrators for shifting of the concrete mass will not be
permitted.

After consolidation, the concrete shall be tamped to the proper
surface elevation and cross section with an approved tamping or
screeding device or with a mechanical vibrating unit spanning the
full width between forms. A small surplus of concrete shall be
kept in front of the tamper or vibrating unit. Tamping or
vibrating shall continue until the required cross section is
obtained and the mortar is flushed slightly to the surface.

Other approved methods may be used to finish the concrete.

On grades in excess of five percent a second strike board shall
follow behind the tamper or vibrating unit and shall be used in the
same manner as the tamper to remove waves caused by the flow of
concrete.

(D) Joint Finishing and Edging:

The pavement edges and joints shall be edged in accordance with the
details shown on the project plans.

(E) Surface Texturing:

Surface texturing of the plastic concrete shall begin immediately
after placement and finishing of the concrete. All excessive
surface water shall be dispersed prior to commencing texturing
operations. Texturing shall be performed by applying a
longitudinal burlap drag followed by transverse texturing using
steel tines.

Burlap and steel tines shall be supported by rolling mechanical
bridges. They shall not be supported manually except in areas
inaccessible to the bridges.

Rolling mechanical bridges supporting steel tines shall be equipped
and shall operate with automatic sensing and control devices which
follow the same control line as the slip form paver. This machine
shall be used for texturing the pavement only. Burlap shall not be
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(F) curinq:

Hand tine brooms shall be provided and available at the job site at
all times.

supported on the same rolling mechanical bridge used to support the
steel tines.

If necessary, hardened concrete shall be textured by any method
that will produce the required grooves.

21456-C-12/13
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Texture grooves shall be 1/16 to 1/8 inch in width and 3/32 to 7/32
inch in depth. The textured groove depth will be measured in
accordance with the requirements of Arizona Test Method 310. The
center-to-center spacing of the grooves shall be one-half inch to
one inch.

Tine texturing shall be performed so that the grooves produced will
be uniform. Texture shall be normal to the center line of the
roadway and shall extend over the entire roadway width to within
three inches of the pavement edge. Swerving groove patterns will
not be permitted.

Burlap shall be four-ply, 10-ounce material and shall traverse the
full width of the pavement to within one foot of the pavement edge.

The timing of the texturing operations is critical. Grooves that
close following texturing will not be permitted and texturing shall
be completed before the surface will be torn or unduly roughened by
the texturing operation.

Curing compound shall be applied to the concrete within 15 minutes
after surface texturing operations and before any drying shrinkage
or craze cracks begin to appear. In the event of surface drying or
cracking, application of water with an atomizing nozzle shall be
started immediately and shall be continued until application of
curing material is begun or resumed; however, curing compound shall
not be applied over any resulting freestanding water.

Liquid curing compound shall be applied in one or more applications
totalling not less than one gallon per 100 square feet. The curing
compound container shall be equipped with a calibrated sight glass
for verification of quantities used.

October 18, 1991

When the ambient temperature is above 85 degrees Fahrenheit, as
verified by an Engineer-furnished, calibrated thermometer, the
subcontractor shall fog the surface of the concrete with an
atomized mist of water, or Engineer approved alternate, within 15
minutes after placement of the concrete. The surface of the
pavement shall be kept moist until initial joint sawing is
completed or three (3) days after placement which ever is longer;
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fogging done after curing material has been applied shall not begin
until the curing compound has set sUfficiently to prevent
displacement.

When misting is required, the entire surface of the concrete shall
be kept damp by applying water with a nozzle that atomizes the flow
so that a mist and not a spray is formed. The moisture from the
nozzle shall not be applied under pressure directly upon the
concrete and shall not be allowed to accumulate on the concrete .in
a quantity sufficient to cause a flow or wash the surface.

Concrete curing shall be continued for not less than seven days and
any damaged curing material shall be repaired immediately.

401-3.05 Joints:

(A) General Requirements:

Joints in concrete pavement will be designated as transverse
expansion joints, longitudinal or transverse construction joints,
or longitudinal or transverse weakened plane joints.

The faces of all joints shall be constructed perpendicular to the
surface of the concrete pavement.

Joints shall be constructed of the type, to the dimensions, and at
the locations shown on the plans and as specified herein.

Concrete placed in lanes adjacent to previously placed concrete
shall have transverse weakened plane joints located to align with
the weakened plane joints in the previously placed concrete.

(B) Longitudinal Joints:

Longitudinal joints in the main roadway shall be weakened plane
joints or construction joints. Weakened plane joints shall be
constructed by sawing.

Longitudinal weakened plane joints shall be constructed between
traffic lanes and also between traffic lanes and shoulders if
concrete shoulders wider than five feet are specified.

Longitudinal joints in ramps and tapers shall be either weakened
plane joints or construction joints. The location of longitudinal
joints in ramps and tapers shall be as approved by the Engineer.

Unless otherwise shown on the project plans, "tie bars shall be
placed in all longitudinal construction joints and longitudinal
weakened planet joints either by acceptable mechanical methods
while the concrete is still plastic or after the concrete has
hardened.
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401-3.06 Joint Construction:

(C) Transverse Joints:

Transverse construction joints shall be formed perpendicular to the
center line of the roadway.

Transverse weakened plane joints in ramps and crossroads shall be
constructed perpendicular to the centerline of the ramp or
crossroad.

21456-C-12/13
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(A) Sawed Joints:

Tie bars shall be provided as shown on the plans and spaced 30
inches center-to-center. ,Tie bars placed in pavement which is
constructed without load transfer dowel assemblies shall be two
feet long. Tie bars placed in pavement which is constructed with
load transfer dowel assemblies shall be 20 inches long. Tie bars
shall be placed within one inch of mid-depth of the slab. Tie bars
placed in adjacent slabs of different thickness shall be placed at
mid-depth of the thinner slab.

Transverse construction joints with tie bars shall be formed as
shown on the plans and as specified herein. They shall be placed
at the end of each day's production, or when placement of concrete
is discontinued for more than 90 minutes. Excess concrete shall
not be placed beyond a construction joint at the end of a day's
production.

Tie bars shall be deformed No. 8 reinforcing steel bars, two feet
in length, spaced 18 inches center-to-center. All tie bars shall be
placed at mid-depth in the slab.

Transverse weakened plane joints shall be sawed as shown on the
project plans. Sawed joints shall extend over for the full main
roadway width with a right-forward skew extending the entire width
at a rate of two feet longitudinally per 12 feet of width
transversely. The sequence of spacing between adjacent transverse
weakened plane joints shall be 15, 13, 15, 17 feet unless otherwise
shown on the project plans.

October 18, 1991

Transverse weakened plane joints shall be constructed at least six
feet from transverse construction joints as measured along any
longitudinal joint between lanes. The last sawed joint before a
construction joint shall be omitted if it cannot meet the spacing
requirements. A' new joint sequence shall be started after a
construction joint. The first weakened plane joint after a
construction joint shall be constructed with the closest portion of
the joint located six feet from the transverse construction joint.
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Longitudinal or transverse weakened plane joints shall be sawed to
the dimensions shown on the plans. Excess water from the sawing
operation will not be permitted to stand on any sUbgrade to be
paved. The subcontractor shall provide and maintain acceptable
methods to control the water used in the sawing so the subgrade is
not damaged.

Sawed joints shall be constructed before uncontrolled pavement
cracking occurs; however, joints shall not be sawed until the
concrete has hardened enough to prevent excessive tearing or
raveling during sawing operations. The exact time when sawing will
be done shall be determined by the subcontractor.

The subcontractor shall maintain an additional concrete span saw on
the project site at all times during which sawed joints are being
constructed. The additional saw shall be maintained in good
operating condition and shall be readily available as a substitute
for the primary concrete saw.

Any procedure used to saw joints which results in premature,
uncontrolled cracking shall be revised immediately. The
subcontractor shall repair damaged areas or random cracks as
specified and as directed by the Engineer.

If joints are sawed in stages, the initial saw cut shall be of the
minimum specified width and shall be sawed to the depth shown on
the plans.

Suitable guide lines or other devices shall be used to assure that
joints are constructed at the locations shown on the plans.

After sawing the joints the following procedure shall apply:

1. Prior to applying the sealant each joint face shall be
thoroughly cleaned. The method of cleaning may be
sUbject to regulation by state or local environmental
quality enforcement agencies. When not otherwise
mandated by law or regulation, the subcontractor shall
clean the joints by sand blasting. The joints shall then
be further cleaned by use of high pressure air jets so
that each face is clean, dry and dust-free. The air used
in cleaning shall be free of oil or water.

2. The sealant used shall be silicone joint sealant
conforming to the requirements of Subsection 1011-8 and
shall be applied in accordance with the manufacturer's
recommendations. All recommended manufacturer's field
testing shall be done by the Engineer. Necessary repairs
resulting from field testing shall be immediately
repaired by the sUbcontractor, cost to be considered
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401-4.02 Pavement Smoothness:

401-4.01 Pavement Surface Texture:

401-4 Pavement Evaluation and Remedial Measures:

(B) Construction Joints:

21456-C-12/13
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(C) Transverse Expansion Joints:

Longitudinal and transverse construction joints shall be formed in
accordance with the details shown on the plans or as directed by
the Engineer.

incidental to the sealant pay item. Any sealant spilled
on the concrete/pavement shall be removed.

Immediately prior to applying joint sealant, an expanded
closed cell polyethylene foam backer rod approved by the
Engineer shall be inserted along the joint as shown on
the plans. The backer rod shall be compatible with the
joint sealant to be applied.

Joints shall be sealed within ten working days after the concrete
has been placed and prior to opening the pavement to any traffic.

When concrete is not finished, textured, and protected with curing
material within one hour after placement, the Engineer may order
the subcontractor to construct a transverse construction joint by
sawing at the location established by the Engineer. All concrete
placed beyond the construction joint shall be removed and disposed
of by the subcontractor, at his expense, prior to continuing paving
operations.

Transverse expansion joints shall be formed in accordance with the
details shown on the project plans or as directed by the Engineer.

401-3.07 opening Pavement to Traffic:

Pavement shall not be opened to traffic less than seven days after
placement, and until all joints are sealed and the concrete has
attained a compressive strength of at least 3,000 pounds per square
inch, unless otherwise approved by the Engineer.

The depth of surface texture grooves will be measured in accordance
with the requirements of Arizona Test Method 310.

October 18, 1991

Pavement smoothness shall be evaluated by testing with a
profilograph.
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Profilograph equipment will be furnished by the subcontractor. All
profilograph measurements shall be made by a team composed of one
engineer and one subcontractor employee. The work shall be shared
equally. At the completion of each profilograph run both operators
shall sign the profilogram, certifying that they are in agreement
that the equipment was found to be operating correctly and that the
profilogram is a correct representation of the surface profile.

A pavement Profile Index shall be obtained as soon as possible
after concrete placement.

Two profilograph readings shall be taken in each mainline traffic
lane, each distress lane and each ramp lane including tapers. The
profilograph readings shall be taken in the vehicle wheel paths,
three feet from each lane edge of traffic lanes or 18 inches from
the lane edge or pavement edge of distress lanes.

The tested profile shall begin 50 feet prior to the concrete placed
during any day's production and shall end 50 feet before the end of
the placed concrete. The tested profile will include bridge
approaches and 50 feet of any pavement which abuts the new
pavement.

If, during any day's production, less than 3,000 lane-feet of
pavement is placed, that pavement shall be tested with the
subsequent day's production.

The subcontractor shall broom the pavement or clean the pavement by
other approved methods immediately prior to profilograph testing.

Surface profiles will be evaluated by the engineer in accordance
with the provisions of Arizona Test Method 801. The Profile Index
for a traffic lane will be the average of the two Profile Indexes
obtained for that lane.

All mainline traffic lanes, distress lanes, ramp lanes and tapers
shall have a Profile Index of 9 inches or less per mile per 0.1
mile section.

Profile Indexes greater than 9 inches per mile per 0.1 mile section
shall be reduced to less than 9 inches per mile per 0.1 mile
section by grinding or pavement removal and replacement as
specified herein.

Grinding of pavement which has a Profile Index of 9.0 inches or
less per mile per 0.1 mile section will only be permitted to
correct deviations in excess of 0.3 inches in 25 feet
("must-grinds") as specified herein and when directed by the
Engineer.
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The subcontractor shall provide for the maintenance and protection
of traffic during pavement profile repairs and sUbsequent pavement

Remedial work required to correct pavement smoothness deficiencies
shall be performed by the subcontractor at no additional expense to
the Owner.

The pavement shall be ground in a manner that does not form a
smooth or polished pavement surfac~.

All pavement profile repairs shall be made prior to pavement
thickness evaluations.

After removal of high areas, the affected 0.1 mile pavement section
shall be reprofiled; however, if the original Profile Index for the
pavement section was within the specified range, only that portion
of the pavement which originally contained high areas shall be
reprofiled.
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The subcontractor shall remove high pavement areas with vertical
deviations greater thana.3 inchesih 25 feet or less. High
pavement areas shall be removed with grinding devices or
mUltiple-saw devices as approved by the Engineer. Grinding
machines shall be of the rotary type with a wheel base of at least
10 feet and with vertically adjustable grinding wheels. Bush
hammers or other impact devices shall not be used.

Evaluations of pavement depressions will be made based on the
presumed correction of adjacent high areas. When the pavement
contains depressions greater than 0.3 inches in 25 feet or less,
the subcontractor shall grind adjacent pavement as directed by the
Engineer and the pavement shall be reprofiled as specified above.

When the pavement contains depressions greater than 0.5 inches in
25 feet or less, the pavement shall be repaired as directed by the
Engineer. Such repairs may include additional grinding or
full-depth pavement replacement. Upon completion of repairs, the
pavement shall be reprofiled as required.

If, after the repair of high and/or depressed areas, the pavement
does not conform to the specified profile requirements, additional
pavement grinding and profile measurements shall be performed as
directed by the Engineer.

In addition to the Surface Profile Index requirements, the pavement
surface will be tested with a ten-foot straightedge. The surface
shall not vary in any direction by more than 1/8 inch, except at
longitudinal and transverse construction joints. The surface shall
not vary by more than 1/4 inch across any longitudinal or
transverse construction joint. Grinding will be required to ensure
that these requirements are satisfied.

October 18, 1991
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profile measurements as directed by the Engineer and at no
additional expense to the Owner.

401-4.03 Pavement Cracks:

(A) General:

Cracks penetrating the full depth of the pavement shall be repaired
or the cracked pavement shall be removed and replaced, as specified
herein, prior to opening the pavement to pUblic traffic.

within 28 days after concrete placement and prior to acceptance of
the work, the Engineer will perform a pavement crack survey. The
pavement shall be cleaned prior to the crack survey.

Cracks which are visible without magnification and which require
repair and pavement slabs which require replacement will be marked
by the Engineer and shall be repaired or replaced by the
subcontractor as specified, and at no additional cost to the
Department.

Cracks observed later than 28 days after concrete placement and
prior to final acceptance of the work shall be repaired by the
subcontractor as specified and the cost of such repairs will be
shared equally by the subcontractor and the Department.

The subcontractor shall provide the Engineer with detailed
information concerning the methods and materials to be used for
crack repair and the subcontractor shall obtain the Engineer I s
approval of the proposed methods and materials prior to beginning
the required repairs. The sUbcontractor, at his option and
expense, may core cracked pavement, as approved by the Engineer, to
determine the extent of cracking.

(B) Crack Repair:

(1) General:

Random cracks shall be repaired using the methods and under the
conditions specified herein.

Crack repair shall begin within seven days after completion of the
pavement crack survey and shall be completed within 30 days after
the start of repairs.

PaYment for pavement slabs which require repairs will be adjusted
as specified in Subsection 401-6.

(2) Crack Repair Requirements:
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(c) Cracks Occurring Within Wheel Path:

(b) Cracks in Jointed Pavement Constructed Without
Load-Transfer Dowel Assemblies:

(a) Cracks in Jointed Pavement Constructed with
Load-Tran§fer Dowel Assemblies:

Transverse cracks shall be repaired by the epoxy-injection method
after any immediately adj acent uncracked joints are deepened to 1/2
inch above the dowels.

21456-C-12/13
Specifications

401-15 of 19

Longitudinal cracks which occur more than 54 inches from a
longitudinal joint or less than 12 inches from a longitudinal joint
shall be repaired by the routing-and-sealing method.

(3) Crack Repair Methods

(a) Routing-and-Sealing Method

Longitudinal cracks which occur more than 54 inches from a
longitudinal joint or less than 12 inches from a longitudinal joint
shall be repaired by the routing-and-sealing method.

When a transverse crack approximately parallels and is within five
feet of an uncracked contraction joint, the uncracked joint shall
be cleaned and filled with an approved gray colored epoxy and the
crack shall be repaired by the routing-and-sealing method.

When a transverse crack crosses or terminates in a transverse
contraction joint, the uncracked portion of the joint shall be
filled with an approved gray colored epoxy and the crack shall be
repaired by the routing-and-sealing method.

When a transverse crack is more than 5 fe·et from a transverse
joint, either cracked or uncracked, the joint shall be resawed and
resealed as originally specified, and the crack shall be repaired
by the routing-and-sealing method.

October 18, 1991

Cracks occurring within the wheel paths, which are exclusive of the
areas defined under subsections (a) and (b) above, shall be
considered unrepairable and the pavement shall be removed and
replaced in accordance with the requirements of 401-4.03(C).

When the routing-and-sealing crack repair method is specified, the
top of the crack shall be routed with an approved routing machine
to a depth of at least 3/4 inch and to a width not less than 3/8
inch or more than 5/8 inch. The routing machine shall be capable
of closely following the path of the crack and of widening the top
of the crack to the required section without spalling or otherwise
damaging the concrete. Loose and fractured concrete shall be
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removed and the routed crack shall be thoroughly cleaned and then
sealed with an approved gray colored silicon sealant.

(b) Epoxy-Injection Method

When the epoxy-injection crack repair method is specified, the
crack shall be pressure-injected with an approved gray colored
epoxy.

Pressure injection of epoxy shall be done only between the hours of
11:00 p.m. and 7:00 a.m.

(C) Pavement Removal and Replacement

Portland cement concrete pavement, having cracks not repairable in
accordance with Subsection 401-4.03(B), shall be removed and
replaced as directed by the Engineer.

Cracked pavement shall be removed and replaced to the limits
established by the Engineer and will generally require removal of
the full lane width of the slab over a length of at least six feet.

Pavement slabs containing a single diagonal crack intersecting the
transverse and longitudinal joints within 1/3 of the width and
length of the slab from the corner shall be repaired by removing
and replacing the smaller portion of the slab as directed by the
Engineer.

Pavement slabs containing multiple cracks through the full depth of
the slab, separating the slab into three or more parts, shall be
entirely removed and replaced as directed by the Engineer.

Excessively cracked pavement shall be removed and replaced over the
full pavement width, as directed by the Engineer.

Pavement to be removed shall be cut full-depth prior to removal.
In order to minimize over-cutting, four-inch diameter fUll-depth
cores shall be drilled at the corners of the pavement to be removed
as directed by the Engineer.

Base material which is damaged as a result of pavement removal
shall be repaired or replaced by the subcontractor as approved by
the Engineer.

Removed pavement and base material shall be disposed of by the
sUbcontractor, as approved by the Engineer.

After removal of cracked pavement, tie bars and dowel bars shall be
placed by drilling and anchoring, using an approved epoxy, at
approximately mid-depth in the existing concrete pavement. Tie
bars shall be placed in transverse construction joints and shall be
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To determine thickness acceptability, the subcontractor shall drill
four-inch minimum diameter cores at the locations specified by the
Engineer.

Concrete pavement shall be constructed to the specified thickness.
Tolerances allowed for base and subgrade construction and other
provisions of these specifications which may affect thickness shall
not be construed to modify such thickness requirements.

However, measurements will be made in accordance with the
provisions of AASHTO T 148 when any question arises concerning
pavement thickness and on all cores used to determine the average
pavement thickness for paYment.

A secondary unit of pavement will consist of 1,000 linear feet, or
fraction thereof, of each main-line traffic lane and each shoulder
in each primary unit. Additionally, each 1,300 square yards of
pavement in ramps, tapers, intersections, crossroads, etc., will be
considered as a secondary unit, regardless of when the concrete was
placed.

and cured in
the original
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shall be placed, finished
requirements specified for

401-4.04 Pavement Thickness:

Replacement concrete
accordance with the
pavement.

24-inch-Iong, deformed, No. 8 bars placed 18 inches
center-to-center. Tie ,bars shall ,be placed in longitudinal
construction joints which are greater than 50 feet in length and
shall be 24-inch-Iong, deformed, No. 5 bars placed 30 inches
center-to-center. Dowel bars shall be placed in construction
joints which coincide with existing transverse weakened plane
joints. The dowel bars shall be 18-inch-Iong, smooth, 1-1/4 inch
diameter bars placed at distances of 6, 24, 42, 90, 117 and 135
inches from the adjacent longitudinal joint. which is nearest to the
outside distress lane.

The Engineer will determine average core thickness in accordance
with the provisions of AASHTO T 148, except-that measurements will
be read to the nearest thousandth of an inch and the average of the
measurements will be reported to the nearest hundredth of an inch.

When calculating average core thickness, cores which exceed the
specified thickness by more than 0.25 inch will be considered to
have the specified thickness plus 0.25 inch. The Engineer may make
field length measurements in lieu of measurements in accordance
with the provisions of AASHTO T 148 when the original core in any
secondary unit, as defined below, meets or exceeds the specified
thickness.

October 18, 1991
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One core shall be drilled in each secondary unit. If the length of
that core is not deficient by more than 0.25 inch, that secondary
unit will be paid for at 100 percent of the contract unit price.
If the length of that core is deficient by more than 0.25 inch but
less than 1.00 inch, two additional cores shall be drilled within
the secondary unit and the length of the three cores will be
averaged. If the average length of the three cores is not
deficient by more than 0.25 inch, the secondary unit will be paid
for at 100 percent of the contract unit price. If the average
length of the three cores is deficient by more than o. 25 inch,
payment for the secondary unit will be made in accordance with the
provisions of Table 401-1.

If the core in a secondary unit is deficient by more than 1.00
inch, that core will not be used to determine the average thickness
of the secondary unit and additional cores shall be drilled at
intervals not exceeding ten feet in each direction from the
deficient core, measured parallel to the center line, until one
core is obtained in each direction which is not deficient by more
than 1.00 inch. The pavement between these two cores will be
evaluated separately from the balance of the pavement in that
secondary unit. The limits for the evaluation will be between the
longitudinal weakened plane or construction joint on each side of
the core and between the next transverse weakened .plane,
construction, or expansion joint beyond each of the last two cores.
Unless the Engineer allows the pavement to remain, it shall be
removed and replaced with pavement of the specified thickness and
no payment will be made for removal of the deficient pavement. If
deficient pavement is allowed to remain, no payment will be made
for the deficient pavement and one additional core shall be drilled
in the remaining portion of the secondary unit and that portion
will be separately evaluated for payment as hereinbefore specified.

If deficient pavement is removed either by the order of the
Engineer or at the option of the subcontractor, it shall be removed
and replaced within the evaluation limits. After the pavement has
been replaced, one core shall be drilled at random in the
secondary unit outside of the limits of the replaced pavement and
one core shall be drilled in the new pavement. Pavement
represented by the drilled core outside of the limits of the
replaced pavement will be evaluated for payment as hereinbefore
specified. If the core drilled in the replaced pavement is less
than the specified thickness no payment will be made for the
replaced pavement.

At all locations where cores have been drilled, the resulting holes
shall be filled with concrete as approved by the Engineer and at
the subcontractor's expense.

401-5 Submittals:
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(2) stakinq Plan:

(3) Traffic Control Plan:

A detailed staking plan for subgrade controls, including offset
requirements.

A traffic control plan for pavement construction operations which
includes provisions for the placement and maintenance of barriers
required to protect the pavement from traffic for a minimum of
seven days after concrete placement.

21456-C-12j13
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Method of Measurement:401"'6

All portland cement concrete pavement will be measured by the
square yard, calculated from the dimensions shown on the project
plans. Any opening in excess of one square yard will not be
measured for paYment. No allowance will be made for pavement
placed in excess of the specified dimensions.

(4) Alternate pavinq Plan:

An alternate paving plan may be submitted if the subcontractor
chooses to use the methods differently than specified.

The subcontractor shall not start the work until after the
submittals are approved.

A detailed sequence and schedule of concrete placement operations
including, but not necessarily limited to, width of pavement to be
placed, proposed equipment, production rates, working hours,
concrete hauling, placement methods, curing, sawing and sealing
methods.

At least two weeks prior to the portland cement concrete pavement
construction, the subcontractor shall submit the six (6) copies of
the following:

(1) concrete Placement:

October 18, 1991

401-6.01 Special Methods of Measurement:

The special methods of measurement shall be adopted taking into
account pavement tolerances and special construction methods for
section 1101 - Choppy Road (High Speed Track) and Section 1102 ­
Waved and Repaired Concrete Road, of these specifications.
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The following suppliers may be contacted_for powdered epoxy resins
to coat dowel bars:

Dowel bars shall be plain round bars, one (1) inch in diameter and
twenty-eight (28) inches in length and shall conform to the
requirements of AASHTO M 254 with Type B coating, except that the
core material shall conform to the requirements of ASTM A 615,
Grade forty (40).

The work under this section consists of furnishing all material for
load transfer dowel assemblies including load transfer dowels and
placing the assemblies in portland cement concrete pavement at the
locations and in accordance with the details shown on the project
plans and the requirements of these specifications.

LOAD TRANSFER DOWEL ASSEMBLY:

21456-C-12/13
Specifications

Mobilox 1004 R-2
Mobile Chemical Company
Cleveland, Ohio

Corvel ECA-1400-Green
ECA-1440-3
ECA-1558-Red-27000

Polymer Corporation
Reading, PA, 19603

Nap-Guard 7-2000
Napco corporation
Houston, Texas

Interpon HD-33
International Paint Co.

Houston, Texas

Epoxiplate R-346, R-347, R-348
R-349, R-352, R-361, R-371

Armstrong Products
Warsaw, Indiana 46580

402-1 of 6

Description:

Materials:

Scotchkote 202, 213
3M Company
st. Paul, Minnesota 55101

Micron 650-Blu Epoxy
Republic Steel Corp.

Cleveland, Ohio

Epoxy Powder 720-a-009
Cook Paint and Varnish
Kansas City, Missouri

LSU 431-Formula 907-2-5
Ciba-Geigy Corp.
Ardsley, New York

Flintflex 531-6020, 531-5068,
531-6080, 531-6085
Dupont Company
Wilmington, Delaware

Corflex CF-4650 Green
Carboline/Ferro Company

st. Louis, Missouri 63144

SECTION 402

402-1

402-2

October 18, 1991
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Oxyplast El-704-P-9
Fuller o'Brien
South San Francisco, CA.

OK 23-0548, DK 23-0602
DK 23-0679

Hysol Division
The Dexter Corporation
Olean, New York 14760

The powdered epoxy resin selected by the Subcontractor and
furnished by the manufacturer shall be of the same material and
quality as the resins listed above.

The approved powders are based on specified dowel bar preparation
and powder application and curing methods and these identical
methods shall be followed during fabrication.

402-2.01 General Requirements:

1. certification:

The Subcontractor shall furnish a certificate from the
manufacturer, which properly identifies the batch and/or lot
number, material, quantity of batch, date of manufacturer, and
name and address of manufacturer. A statement shall also be
submitted certifying that production bars and prequalif ication
bars have been identically prepared and applied with epoxy
powders.

2. Material for Repair:

The Subcontractor shall furnish Patching or repair material,
compatible with the coating and inert in concrete, from the
epoxy manufacturer. This material shall be suitable for
repairs of areas of the coating damaged during fabrication
and/or handling in the field.

402-2.02 Applications Requirements:

1. coatinq Applicator:

The coating applicator's facilities shall be
approval by the Engineer. Applications for
facilities shall be made to the Engineer by
applicator.

sUbject to
approval of
the coating

2. Surface preparation:

The surface of bars to be coated shall be blast cleaned in
accordance with the Steel Structures Painting Council-Surface
Preparation Specification No. 10 (SSPC-SP10), Near White Blast
Cleaning. After blasting, the cleaned surface of the bar
shall be as defined by sspc-vis 1, Pictorial Standards Asa 2
1/2, or CSa 2 1/2 as applicable.
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3. coating Application:

7. Quality Control:

4. coating Thickness:

402-2.03 Plant Inspection:

21456-C-l2jl3
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The powdered epoxy resin coating shall be applied to the
cleaned surface as soon as possible after cleaning and before
visible oxidation occurs. In no case shall more than eight
(8) hours elapse between cleaning and coating.

s. continuity of coating:

The coating shall be checked visually after cure for
continuity. It shall be free of holes, voids, contamination,
cracks and damaged areas.

The powdered epoxy resin coating shall be applied in
accordance with the requirements of the coating manufacturer.
The epoxy coating may be applied before or after fabrication
of the dowel bars.

The epoxy coating shall be applied as a smooth uniform coat.
After curing, the coating thickness shall be a minimum of
seven (7) mils. coating thickness shall be controlled by
taking measurements on a representative number of bars from
each production lot.

The coating shall not have more than two (2) holidays
(pinholes not visible to the naked eye) in any linear foot of
the coated bar. A holiday detector shall be used, in
accordance with the manufacturer's instructions, to check the
coating for holidays.

6. coating Cure:

The coating applicator shall check each production lot to
determine that the entire production lot of coated bars is in
a fully-cured condition.

The coating applicator shall be responsible for performing
quality control and tests. This will include inspection for
compliance with the requirements of coating Thickness,
continuity of coating and Coating cure.

October 18, 1991

The Engineer reserves the right to have its authorized
representative observe the preparation, coating and test of the
dowel bars. The representative shall have free access to the
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plant, and any work done when access has been denied shall be
automatically rejected.

If the representative elects, lengths of coated bars may be taken
from the production run on a random basis, for test, evaluation and
check purposes by the Engineer.

402-2.04 Shop Repair of coated Bars:

Epoxy coated dowel bars which do not meet the requirements for
Coating Thickness, Continuity of Coating, or Coating Cure shall not
be repaired.

Reinforcement bars with these defects shall be replaced or
alternately, stripped of epoxy coating, recleaned and recoated in
accordance with the requirements of these specifications.

coating breaks due to fabrication and handling shall be repaired
with patching material if the defective area is greater than the
cross-sectional area of the reinforcement bar. Defects which are
smaller than the cross-sectional area need not be repaired.

The repair of coating breaks shall be limited to bars of which the
total of the defective coating areas does not exceed five (5)
percent of the surface area of the dowel bar. Bars with greater
than five (5) percent damage shall be replaced or alternately,·
stripped of epoxy coating, recleaned and recoated in accordance
with the requirements of this specification.

402-2.05 Field Repair:

The Subcontractor shall be required to field repair damaged areas
of the bar coating, and to replace bars eXhibiting severely damaged
coatings. The material used for field repair shall be that
supplied by the coating applicator.

Field repair shall be performed wherever the area of coating
damaged exceeds the cross-sectional area of the dowel bar.

Field repair shall not be allowed on bars which have severely
damaged coatings. A severely damaged coating is defined as coating
which has a total damaged area greater than five percent of the
surface area of the dowel bar as determined by the Engineer. Dowel
bars having severely damaged coating as determined by the Engineer,
shall not be incorporated in the work and shall be removed from the
work site. All such bars shall be replaced in kind by the
Subcontractor at no additional coat to the Engineer.

Anchor straps shall conform to the requirements on the proj ect
plans.
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Dowel bars shall be placed to a vertical and a horizontal tolerance
of + 1/2 of an inch of the specified depth, centering, and spacing.

All legs, spacer bars and tie bars shall conform to the
requirements of section 1003 of these specifications ..

Dowel bars shall be placed parallel to the pavement center line and
pavement surface within a tolerance of ± 3/8 inch for the full
dowel length.

Immediately prior to concrete placement, the dowel bars shall be
uniformly coated with a thin film of heavy waterproof grease for
the full length of the dowel.

21456-C-12/13
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construction Requirements:

Submittals:

402-3

Dowel assemblies shall be secured in position on the prepared base
in a manner that will hold the assembly in position without
disruption throughout construction. wires or bars used to maintain
the assemblies' shape for shipment shall be removed prior to
placing concrete if, in the opinion of the Engineer, the wires or
bars will offer restraint to early shrinkage of concrete or if the
wires or bars extend across transverse joints.

Load transfer dowel assemblies shall be placed at each transverse
weakened plane joint as shown on the project plans.

Dowel assemblies shall be constructed such that the dowels are
placed at mid-depth of the slab and centered about the weakened
plane joint.

The location of each dowel assembly shall be marked outside the
limits of the pavement construction operations in such a manner as
to insure the centering of the saw cut about the dowel location.

402-4

The SUbcontractor shall supply equipment and methods of operation
such that there is no interference with or movement of dowel
assemblies. Final dowel positions shall not exceed the placement
tolerances specified above.

October 18, 1991

The Subcontractor shall furnish a certificate of Compliance from
the coating applicator with each shipment of coated bars. The
certificate of Compliance shall (1) verify that the coated bars and
coating material have been tested in accordance with the
requirements of these specifications, (2) state the actual test
results for each requirement, and (3) state that the actual test
results comply with the requirements.
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Submittals shall conform to the requirements of Section 105 of
these specifications.

402-5 Method of Measurement:

Load transfer dowel assemblies will not be measured for payment,
but will be considered as included in contract items.
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404-2.01 Bituminous Materials:

Application temperatures of bituminous materials shall conform to
the requirements of Table 1005-5 of these specifications.

The bituminous material shall be of the type and grade specified in
the special provisions and shall conform to the requirements of the
following Subsections:

There is no Engineer-furnished source of aggregate material. The
Subcontractor shall provide a source in accordance with the
requirements of section 1001 of these specifications.

21456-C-12/13
Specifications

1005-3.01
1005-3.02
1005-3.03
1005-3.04
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BITUMINOUS TREATMENTS

Description:

Asphalt Cement
Liquid Asphalt
Emulsified Asphalt
Emulsified Asphalt (Special Type)

404-1

SECTION 404

404-2.02 Aggregate Materials:

(A) General:

The work under this section shall consist of furnishing all
materials and constructing or applying a single or mUltiple course
bituminous treatment in accordance with the requirements of these
specifications and in reasonably close conformity with the lines
shown on the project plans or established by the Engineer.

The kind of bituminous treatment may consist of one (1) or a
combination of the following:

Prime Coat
Tack Coat
Chip Seal Coat

404-2 Materials:

October 18, 1991

Aggregate material will be sampled for acceptance in the final
stockpile before incorporation into the work. The aggregate
material will be deemed to be acceptable when the test values for
each specified aggregate characteristic are within the specified
limits.
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(B) Blotter Material:

Blotter material shall be a natural sand, crushed sand, volcanic
cinders, or other approved material and shall be free of
deleterious amounts of foreign substances.

The grading shall meet the following requirements when tested in
accordance with the requirements of Arizona Test Method 201.

Sieve Size Percent passing

3/8
No.
No.
No.

inch
4

16
200

100
80-100
45- 80
0- 5.0

(C) Cover Material:
I

Aggregate for cover material shall be of clean sand, gravel or
crushed rock and shall be free from lumps or balls of clay and
shall not contain calcareous or clay coatings, caliche, synthetic
materials, organic matter or foreign substances.

The grading shall meet the following requirements when tested in
accordance with the requirements of Arizona Test Method 201.

The chip seal road in Loop Road A shall be one-quarter (1/4) inch
maximum size as shown in section 1104 of these specifications.

Sieve Size Percent passing

3/8
No.
No.
No.

inch
4
8

200

100
0- 25
0- 5
0- 2.0

A representative portion of the coarse material will be taken and
tested.

The loss on abrasion will be determined in accordance with the
requirements of AASHTO T 96 and shall meet the following
requirements:

Maximum loss of nine (9) percent at one-hundred (100) revolutions.

Maximum loss of forty (40) percent at five-hundred (500)
revolutions.

The percent of carbonates in aggregate shall be a maximum of thirty
(30) when tested in accordance with the requirements of Arizona
Test Method 238.

October 18, 1991 404-2 of 14 21456-C-12j13
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404-3.01 Weather Limitations:

404-3 Construction Requirements:

The Bulk Specific Gravity shall range from 2.30 to 2.85 when tested
in accordance with the requirements of Arizona Test Method 211.

Distributor trucks shall be of the pressure type with insulated
tanks. Gravity distributors will not be permitted.

21456-C-12j13
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The Flakiness Index shall be a maximum of twenty-five (25) when
tested in accordance with the requirements of Arizona Test Method
233.

Bituminous material used in chip seal coats shall be applied to an
existing bituminous surface only when the existing bituminous
surface is dry and the pavement surface temperature is at least
eighty-five (85) degrees Fahrenheit.

The percent of crushed faces shall be at least seventy (70) when
tested in accordance with the requirements of Arizona. Test Method
212.

Bituminous material used in prime coats shall normally be applied
to an existing aggregate surface only when the ambient air
temperature in the shade is at least seventy (70) degrees
Fahrenheit and when the existing aggregate surface is slightly
damp.

Despite the required minimum surface temperature and surface
condition, the Engineer, at any time, may require that work cease
or that the work day be reduced in the event of weather conditions
either existing or expected which would have an adverse effect upon
the bituminous treatment.

The chip seal shall be placed only when the roadway surface is dry
and there is no imminent threat of rain. The ambient temperature
must be at least sixty degree (60°) Fahrenheit and rising.

Chip seal shall not be applied for at least seven (7) days after
completion of new bituminous paving.

caution should be exercised in the placement of asphalt chip seal
between the dates of October 1 and April 1.

404-3.02 Equipment:

(A) Distributor Truck:

October 18, 1991
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Spray bars and extension shall be of the full circulating type.
The spray bar shall be adjustable to permit varying height above
the surface to be treated.

The nozzle spacings, center to center, shall not exceed six (6)
inches. The valves shall be operated so that one or all valves may
be quickly opened or closed in one (1) operation. The valves which
control the flow from the nozzles shall be of a positive acting
design so as to provide a uniform, unbroken spread of bituminous
material on the surface.

The distributor shall be equipped with devices and charts to
provide for accurate, rapid determination and control of the amount
of bituminous material being applied. The distributor shall be
equipped with a tachometer of the auxiliary wheel type registering
speed in feet per minute. The distributor shall also be equipped
with pressure gauges and an accurate thermometer for determination
of the temperature of bituminous material. The spreading equipment
shall be designed so that uniform application of a bituminous
material can be applied in controlled amounts ranging from 0.05 to
2.0 gallons per square yard. Transverse variation rate shall not
exceed ten (10) percent of the specified application rate. The
distributor shall be equipped with a hose and nozzle attachment to
be used for spotting skipped areas and areas unaccessible to the
distributor and booster tanks shall be maintained as to prevent
dripping of bituminous material from any part of the equipment.

Equipment which fails to provide an acceptable application of
bituminous material shall be removed from the project.

(B) Power Brooms:

Power brooms shall be of the rotary type equipped, maintained and
operated so that the bristles are of reasonably uniform length and
capable of cleaning without gouging or tearing the surface.

(C) Rollers:

Rollers shall be of the oscillating type having a width of not less
than four feet with pneumatic tires of equal size and diameter and
with treads satisfactory to the Engineer. Wobble-wheel rollers
will not be permitted. The tires shall be spaced so that the gaps
between adj acent tires will be covered by the following tires. The
tires shall be inflated to ninety (90) pounds per square inch, or
such lower pressure as designated by the Engineer, and maintained
so that the air pressure will not vary more than five (5) pounds
per square inch from the designated pressure. Pneumatic tired
rollers shall be constructed so that the total weight of the
compactor can be varied to produce an operating weight per tire of
not less than two-thousand (2,000) pounds. The total operating
weight of the roller shall be varied as directed by the Engineer.

October 18, 1991 404-4 of 14 21456-C-12/13
Specifications



404-3.03 Traffic Control:

(D) Aggregate Spreaders:

The roller shall not travel in excess of twelve (12) miles per
hour.

Where it is necessary to apply aggregate at a rate less than four
(4) pounds per square yard, other means such as a sand slinger may
be used with the approval of the Engineer.

21456-C-12/13
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Aggregate spreaders shall be self-propelled continuous feed units
supported by at least four (4) wheels equipped with pneumatic tires
mounted on two (2) axles.

Aggregate spreaders shall be equipped with positive controls so
that the required amount of material will be deposited uniformly
over the full width of the bituminous material. Aggregate
application rates are expected to vary from four (4) to forty (40)
pounds per square yard, depending on the type of construction.

In the construction or application of a bituminous treatment, the
treated roadway surface shall not be used by the Subcontractor, his
agents, or others until it has been definitely established to the
satisfaction of the Engineer that it will not be damaged or marred
under the action of traffic. No traffic of any description shall
be allowed on any bituminous application until approved by the
Engineer. The Subcontractor shall erect and maintain approved
barricades, signs and other traffic control devices and shall use
every possible means to protect the work and to exclude traffic
from the roadway surface for as long a time as may be required.
Traffic shall be handled in the manner most convenient to the
traveling pUblic. W~en traffic is handled on a one (1) way basis,
the Subcontractor shall provide such flagmen and pilot trucks as
deemed necessary to insure adequate protection for the roadway
surface. Traffic may be detoured around the work, provided that
detours are constructed and maintained in a satisfactory manner and
properly signed. When it is necessary to provide for traffic
across a bituminous treated surface, the crossing shall be blotted
with material, as directed, before the crossing is opened to
traffic.

October 18, 1991

404-3.04 preparation of the Surface:

Immediately before applying the bituminous material, the area to be
surfaced shall be cleaned of dirt and other objectionable material.

When the work consists of a chip seal coat or when blotter material
is applied, self-propelled rotary power brooms along with hand
brooms, if necessary, shall be used immediately in advance of
applying the bituminous material.
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When a bituminous treatment is to be applied to an existing
aggregate surface, the surface shall be uniformly smooth, firm and
reasonably true to grades and cross sections as shown on the
project plans, and shall be so maintained throughout the placing of
the bituminous treatment. In no event shall a bituminous treatment
be placed on a soft, uneven base. Any holes, depressions or
irregularities shall be repaired. All loose and unsuitable
material shall be removed and replaced by suitable material, which
shall be compacted to produce a dense surface conforming to the
adjacent area. Uniformity of .surface texture is of the utmost
importance.

When required, the existing aggregate surface on which the
bituminous treatment is to be placed shall be lightly bladed,
watered and compacted immediately prior to the application of
bituminous material. In extremely dry areas, additional light
applications of water may be required prior to the application of
the bituminous material to facilitate penetration of the bituminous
material.

404-3.05 Application of Bituminous Material:

The bituminous material shall be applied as soon as possible after
preparation of surfaces. At the time of application, temperatures
of the asphalt shall be within the ranges specified in Table 404-1
of these specifications. The Engineer may require a specific
temperature within the ranges.

For each kind of bituminous treatment, the type and grade of
bituminous material will be specified. The variation from the
specified rate of application shall not exceed ten (10) percent.

For each kind of bituminous treatment, the approximate rate of
bituminous material to be applied will be specified in the special
provisions; however, the Engineer will specify the exact rate based
on the surface to be treated and the characteristics of the
aggregate material. The rate to be applied for each kind of
bituminous treatment may vary SUbstantially because of different
surface conditions within the project limits.

The bituminous material shall be uniformly applied to the prepared
surface at the rate specified by the Engineer and in one (1)
application.

Bituminous materials shall be heated by a retort or steam coils in
such a manner that steam will not be introduced directly into the
bituminous material.

The various types or grades of bituminous materials shall be mixed
with materials or applied at temperatures within the limits given
in Table 1005-5 of these specifications and at no time shall the
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Subcontractor increase the temperature of the bituminous material
above the higher limit specified.

At the time of application, chips shall be surface wet but free
from running water when emulsified asphalt is used as the seal coat
binder.

At the time of application, uncoated chips shall not contain
moisture in excess of a saturated, surface dry condition when
liquid or paving grade asphalt are used as the seal coat binder.

In the event that any spots are missed in the application or any
areas develop that do not have a uniform spread or penetration,
such areas shall be remedied without unnecessary delay as directed.

21456-C-12j13
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Care shall be taken to prevent the spraying or splattering of
bituminous material on adjacent pavements, structures, curb, guard
rail, trees and shrubbery or any other object outside of the area
designated for spraying.

When a chip seal coat is applied, the spray bars on the distributor
truck shall be controlled by a boot man riding at the rear of the
distributor where the operation of all sprays is in his full view.

In order to obtain uniform distribution, the distribution shall be
promptly started or stopped at the junction of two (2) applications
in a manner that will not result in overlaps or gaps in the
applications.

The distribution shall be promptly cut off prior to the decrease in
uniform flow caused by the distributor tank becoming empty, when
there is a decrease in uniform flow due to any reason whatever, or
when the forward movement of the distributor slows down or stops.

October 18, 1991

At the time of application, precoated aggregate shall be within the
temperature range of two-hundred-fifty (250) degrees Fahrenheit and
three-hundred-fifty (350) degrees Fahrenheit measured at a point
six (6) to twelve (12) inches below the top of the load.

Unused bituminous material shall not be disposed of within the
right-of-way lines, unless permitted by the Engineer.

404-3.06 Application of Cover Material:

Immediately following the application of the bituminous material,
the chips shall be spread with a self-propelled mechanical
spreader. The chip spreading equipment shall be capable of
applying a uniform application of cover material. The self­
propelled requirement may be waived for projects under ten-thousand
(10,000) sq. yds.
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The precise application rate for cover material will be determined
by the Engineer within the ranges of fifteen (15) to twenty-five
(25) lbs./sq. yd. for the one-quarter (1/4) inch size and twenty
(20) to thirty (30) lbs./sq. yd. for the three-eighth (3/8) inch
size.

When so directed by the Engineer and within forty-eight (48) hours
after application of the precoated chips, all chipped surfaces on
major streets shall receive a flush coat in accordance with section
333 of MAG specifications. The exact rate of application shall be
as directed by the Engineer.

404-3.07 Rolling Cover Material:

Following the spreading of cover material, the surface shall be
promptly rolled with self-propelled pneumatic tired compactors. A
sufficient number of compactors shall be provided to cover the
width of the material spread in one pass of the compactors and this
rolling shall continue until a minimum of three passes has been
completed.

404-3.08 Removing of Loose Cover Material:

All loose cover material shall be removed from the paved surface by
brooming in not less than twelve (12) hours nor more than thirty­
six (36) hours after application; however, if because of weather
conditions, temperature or other reasons, the Engineer determines
that conditions are not conducive to obtaining the best results,
brooming shall be discontinued until the Engineer has considered
all conditions and has determined the best time for the removal of
the cover material. The cover material shall be removed by means
of a power broom which shall be in good condition and of a design
suitable for the work. The action of the broom shall be such that
particles which are stuck to the bituminous material will not be
dislodged.

404-3.09 Application of Blotter Material:

The approximate amount of blotter material, when required as a part
of a bituminous treatment, will be specified in the special
provisions; however, the Engineer will specify the exact rate to be
applied based on the characteristics of the bituminous treated
surface.

Blotter material, at the time of spreading, shall be at least as
dryas material dried to a saturated surface dry condition in
accordance with the requirements of Arizona Test Method 211.

Blotter material shall be uniformly spread by means of a sand
slinger or other equipment approved by the Engineer. Any oversize
aggregate or foreign material picked up during stockpiling or
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404-3.12 Tack Coat:

Longitudinal joints shall be butt joints.

404-3.10 Joints:

404-3.11 Prime Coat:

21456-C-12/13
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The Subcontractor shall furnish emulsified asphalt, grade SS-lh,
SS-l, or otherwise approved grade material. The application rate
is 0.6 gal/s.y. unless otherwise approved by the Engineer 1 Me grade
is .not acceptable. -

Regardless of the width of the roadway to be sealed, the number of
longitudinal joints shall be kept to a minimum and shall be located
to the greatest degree possible so that they will coincide with
painted lines between traffic lanes.

Prior to final acceptance and when ordered by the Engineer, the
Subcontractor shall remove and dispose of any excess blotter
material. The method of removal and the disposal of any excess
blotter material shall be the Subcontractor's responsibility.

Transverse joints shall be made with the preceding work, at
intersections and at all existing pavements and structures.
Transverse joints shall be made by any method approved by the
Engineer prior to the start of the work.

loading operations shall be eliminated before entering the
spreader. Supplemental spreading. or smoothing shall be done by
hand methods where necessary.

Joints shall be cleaned as deemed necessary by the Engineer prior
to the application of bituminous material in the adjacent strip.

When it is deemed necessary, areas having excess bituminous
material shall be blotted with material as directed.

When so directed, the surface of the completed prime coat shall be
rolled with a pneumatic tired roller.

October 18, 1991

The integrity of the prime coat shall be maintained at all times
until the next course is placed or until final acceptance. In the
event traffic has caused holes or breaks 'in the surface, such holes
or breaks shall be satisfactorily repaired by the Subcontractor.

Tack coat shall be applied to a primed surface or to the surface
between layers of bituminous mixed materials.
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The material to be used for bituminous tack coat will be specified
by the Engineer and shall conform to the requirements of section
1005 of these specifications.

The type, grade or designation, and the rate of application for the
specific usage will be specified by the Engineer. The following
table shows the various types of material and the approximate
application rates from which the Engineer may select the tack coat:

Approximate
Application Rates, Gal. per Sq. Yd.

Type, Grade
or Designation

Emulsif ied Asphalt
(Special Type)

Emulsified Asphalt
(Other than Spec.
Type)

All other
Tack coats

0.12

0.08

Asphalt
(Grade
Engr. )

Cement
Spec. by

0.06

If emulsified asphalt of any designation or type is used it shall
have broken before asphaltic concrete is placed. If held over
night, the emulsified asphalt shall be reheated and agitated prior
to further application.

The Engineer may either reduce the rate to be applied or eliminate
the use of tack coat in any part of the work if, in his jUdgment,
the bituminous mixed material to be placed will be effectively
bonded to the underlying surface; however, in the case of asphalt
cement applied immediately prior to placing the asphaltic concrete
friction course, the Engineer may adjust the rate to be applied
within the stated limits.

Bituminous material shall be applied only as far in advance of the
placement of the bituminous mixed materials as is necessary to
obtain the proper condition of tackiness. In no event shall more
bituminous material be applied in one (1) day than will be covered
by bituminous mixed materials during that same day.

404-3.13 Blank:

404-3.14 Chip Seal Coat:
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TABLE 404-1
APPLICATION TEMPERATURE OF EMULSIFIED ASPHALTS

When tested in accordance with ASTM C-136 and C-117, gradation
shall comply with table shown below:

precoated.Chips:

The aggregate shall be heated and precoated with emulsified asphalt
as specified in Section 1005 of these Specifications. The quantity
of bituminous material used shall not be more than 0.50 percent of
the combined weight of the bituminous material and the aggregate.

The final percentage of asphalt used for coating shall be as
directed by the Engineer. The precoating shall be done in a pug
mill mixing facility for a minimum of thirty (30) seconds or until
the asphalt is present on the aggregate, whichever is greater.
With approval of the Engineer, a drum mix plant may be used;
however, the end result shall produce a uniform, dust-free product.

Max.

185
130

21456-C-12j13
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Min.

125
75

100
90-100
5- 30
0- 10
0- 5
0- 2

Distributor Application
Temperature, Degree F.

Percent passing
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inch
inch

4
8

30
200

Sieve Size

1/2
3/8
No.
No.
No.
No.

Grade of
Emulsified Asphalts

CRS-2p
SS-l, SS-lh

The Subcontractor shall. furnish cationic rapid set emulsified
asphalt, Type CRS-2p grade material or approved equal. It shall
contain polYmer modifier. Emulsified asphalt shall meet the
requirements of Section 1005-3.03 of these specifications.

The aggregate shall be precoated prior to spreading. The emulsion
shall be applied to the pavement surface prior to spreading the
aggregate. Additional emulsion as approved by the Engineer shall
be applied after rolling to minimize pull-up of aggregate during
use.
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The quantity of CRS-2p emulsified asphalt will be between the range
of 0.20 and 0.40 ga1s./sq. yd. The exact rate of application will
be determined by the Engineer.

The bituminous material shall be placed using a distributor as
specified. Application methods shall ensure that a uniform
distribution is obtained over the area to be sealed.

The chips shall be spread before the bituminous material sets. The
maximum distance that the bituminous material is applied in advance
of the chips will be determined by the Engineer.

The surfaces of structures, trees and shrubbery adjacent to the
areas being seal-coated shall be protected in such a manner as to
prevent their being spattered with bituminous material or marred.
The SUbcontractor shall be responsible for all damage to such
structures or landscaping.

Cover material shall be applied at the rate of approximately 0.01
cubic yard per square yard however, the Engineer will specify the
exact rate to be applied based on the characteristics of the
aggregate material and the surface to be treated.

The Subcontractor shall submit a minimum seventy-five (75) pound
sample of cover material to the Engineer at least ten (10) calendar
days prior to beginning application of the cover material for
testing.

Chip seal coat shall be placed between the dates shown as
applicable to the average elevation of the project.

Average Elevation of
project, Feet

o - 3,499

Beginning and Ending Date

March 15 to May 31
and

September 1 to November 15

The m~n~mum traffic free period for a newly-applied chip seal coat
shall be three (3) hours; however, the Subcontractor I s hauling
equipment may use the new seal coat during the traffic free period
at a speed not to exceed fifteen (15) miles per hour. After the
traffic free period, yet prior to removing the loose cover
material, all traffic allowed by the Engineer shall be limited to
a speed not to exceed twenty-five (25) miles per hour.

404-4 Tests:
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(1) Bituminous surface treatment:

(2) Traffic Control Plan:

A detailed sequence and schedule of bituminous surface
treatment, placement and construction.

The chips' weight loss shall not exceed forty (40) percent at five­
hundred (500) revolutions where tested in accordance with ASTM C­
131.

material.
bituminous

21456-C-12/13
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Certificates of
all materials,
asphalt cement,
and emulsified
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be measured by the ton of bituminous
will be made only for the quantity of

Submittals:

Method of Measurement:

The Subcontractor shall not start the work until after
the submittals are approved.

(3) certificate of compliances:

The Subcontractor shall submit the
Compliance from the manufacturer of
including but not limited to, aggregates,
liquid, asphalt, emulsified asphalt,
asphalt-special type.

(4) Alternate Bituminous Treatment:

A traffic control plan for bituminous surface treatment
operations which includes provisions _of barriers and
other traffic units.

An alternate bituminous treatment plan may be submitted _
if the owner or Subcontractor chooses to use similar
material.

404-5

The chips shall not show a loss in excess of twelve (12) percent
when tested in accordance with AASHTO T-104 (Sodium Sulfate
Soundness) .

A minimum of seventy-five (75) percent of the material, by weight,
retained on the No. eight (8) sieve, shall have at least one (1)
fractured face produced by the crushing operation.

404-6

October 18, 1991

Prime will
Measurement

-At least two (2) weeks prior to applying bituminous surface
treatment and construction, the Subcontractor shall submit the six
(6) copies of the following:
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material used in accordance with the requirements of these
specifications.

Blotter will not be measured for payment.

Tack will be measured by the ton of bituminous material which shall
include hours for applying.

Bituminous material that is required to be diluted prior to
application will be measured by the ton of diluted material.

Chip Seal Coat will be measured by the square yard which includes
finish application, asphalt and chips - complete in place.
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Asphalt Cement will be measured as per Section 416 of these
specifications.

Asphalt Cement shall conform to the requirements of Section 416 and
1005 of these specifications.

The grade to be used shall be AC-30 for the Asphaltic Concrete
Roads shown on the project plans.

October 18, 1991 21456-C-12j13
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ASPHALT CEMENT

Description:

Method ·of Measurement:

406-1

SECTION 406

406-2
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SECTION 407 MINERAL ADMIXTURE

407-1 Description:

Mineral Admixture shall conform to the requirements of section 416.

407-2 Method of Measurement:

Mineral Admixture will be measured as per section 416.
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408-2.01 Polymer Asphalt Cement Test:

The polymer asphalt cement shall conform to the following
requirements when tested in accordance with the specif ied test
method:

The work under this section shall consist of furnishing all
materials and constructing or applying polymer asphalt cement
mortar in accordance with the requirements of these specifications
and as shown on the project plans.

The subcontractor shall furnish polYmer asphalt cement which shall
be petroleum asphalt prepared by refining of crude- petroleum and
modified with a polyolefin based polYmer supplied by Exxon Chemical
to provide the modified asphalt properties specified below. For
asphalt containing an anti-stripping additive, requirements will be
extended five percent for all characteristics except softening
point and flash point.

408-2 Materials:

POLYMER ASPHALT CEMENT MORTAR:

Limits

12 Min.

145 Min.

Homogeneous

150-2000

40 Min.

425 Min.

1. 0 Max.

4.0 Max.

21456-C-12/13
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AASHTO T 201

AASHTO T 49

ECA-01

Test Method

AASHTO T 53

AASHTO T 48

AASHTO T 49

AASHTO T 49

AASHTO T 240

408-1 of 3

General Requirements:

SECTION 408

408-1

Compatibility, 16 hrs. 275°F

Viscosity at 275°F, cst

Penetration at 77°F, dmm

Ring & Ball (R&B) Softening
Point, Deg.,F

October 18, 1991

Penetration at
39.2°F, 200g., 60 sec, dmm

Mass Loss %

Flash Point, Cleveland
Open Cup (COC) , Deg. F

After Rolling Thin Film Oven
(RTFO) . (AASHTO T 240):

Penetration Ratio at 77°F
Unaged/Aged
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408-2.02 Tack Coat:

The tack coat shall be applied to surface area using AC-30 with 3%
anti-stripping additive at a rate that is determined by the
engineer (0.05 to 0.15 gal per sq. yard).

408-3 Construction Requirements:

The subcontractor shall use the equipment as described in section
404 of these specifications.

The subcontractor shall prepare the surface as described below.

Immediately before applying the mortar, the area to be surfaced
shall be cleaned of dirt, loose material, and other objectionable
material. On this project power brooms may be used. When
necessary, cleaning shall be supplemented by hand brooms. Water
flushing will not be permitted in areas where cracks are present in
the pavement surface.

The mortar shall not be applied until an inspection of the surface
has been made by the Engineer and he has determined that it is
suitable.

408-3.01 Tack Coat:

A tack coat shall be applied in accordance with section 404 of
these specifications.

408-3.03 composition of the Polymer Asphalt Cement Mortar Mix:

The composition of mix should conform to mix designs which have
been submitted and/or adjusted by the engineer prior to
construction.

408-3.04 Weather limitations:

The mortar shall not be applied unless the ambient temperature is
at least 65°F and rising. The mixture shall not be applied during
unsuitable weather.

408-3.05 Protection of Uncured Surface:

Adequate methods such as barricades shall be used to protect the
uncured surfaces from all types of traffic.
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408-3.07 Rolling:

408-3.06 Mixing and Application:

At least two weeks prior to applying polymer asphalt mortar surface
treatment and construction, the subcontractor shall submit six (6)
copies of the following:

Polymer Asphalt Cement Mortar will be measured by the Square Yard
which includes tack, bituminous binder and aggregate complete, in
place.

21456-C-12j13
Specifications
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Submittals:

Method of Measurement:

Special construction methods.

Polymer Asphalt Cement Mortar Mix Design

2.

1.

408-4

The mix shall be uniform in mixture and gradation with no
segregation to be allowed. The mix should be stored during
construction in some type of heated storage vessel to maintain the
appropriate temperature of the mix as specified by the engineer.
The mix shall be placed in such a manner that the surface is free
of marks or blemishes from hand rakes or rollers. Transverse
joints shall be kept to a minimum. A vibratory plate compactor
shall be used to compact this mixture. A minimum of two passes
with this vibratory plate is required with this mix and is sUbject
to the approval of the engineer.

408-5

As soon as the asphalt mortar has been set sufficiently to prevent
any material from high picked up, it shall be rolled until all
ridges have been ironed out and a uniform surface is obtained. (At
least two (2) passes with a vibratory plate compactor.

October 18, 1991
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The materials and construction requirements for asphalt cement
mortar shall comply with the requirements of section 408, except
paragraph 408-2.01.

The work under this section shall consist of furnishing all
materials and constructing or applying asphalt cement mortar in
accordance with the requirements of these specifications and as
shown on the project plans.

The bituminous material shall be AC-30.

October 18, 1991 21456-C-12/13
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ASPHALT CEMENT MORTAR:

General Requirements:409-1

SECTION 409
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Mix designs shall be developed by the subcontractor on the basis of
the following criteria and tested in accordance with the
requirements of the following test methods:

The subcontractor's attention is called to the special materials,
placement and finishing requirements related to the curved portions
of the Oval Track and other special surfaces as described in
Division XI of these specifications.

The work under this section shall consist of furnishing all
materials, mixing at a plant, hauling and placing a mixture of
aggregate materials, mineral admixture if required, and an asphalt
cement to form a pavement course or to be used for other specified
purposes, in accordance with the details shown on the project plans
and the requirements of these specifications.

It is the intent of this specification that the subcontractor
acquire and make all arrangements for a source or sources of
material; that he furnish certificates of Compliance as hereinafter
specified; that he 'furnish a mix design which will meet the design
criteria specified hereinafter; and that he provide all the
equipment, materials, and labor necessary to furnish and place the
asphaltic concrete in accordance with the requirements specified
herein.

21456-C-12j13
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ASPHALTIC CONCRETE - END PRODUCT

Description:

Asphaltic Concrete Mix Design criteria:

416-1

SECTION 416

416-2

The subcontractor is advised that the Engineer will not take
samples for quality control and will in no manner assist in any
degree or in any aspect of the subcontractor's operation in the
production of asphaltic concrete, beginning from the production of
aggregate through the compaction of the asphaltic concrete.

Because of the very limited degree of participation by the
Engineer, it 1s understood that the subcontractor will provide
personnel capable of producing, placing, and compacting of
aggregates and asphaltic concrete, and for all areas of quality
control so that the acceptance of all materials, as hereinafter
specified, will be free of penalties.

October 18, 1991
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Requirements
criteria

1/2" Mix 3/4" Mix

Arizona
Test

Method

1. voids in Mineral
Aggregate,
Percent, Range

15.5-18.5 15.0-18.0 815

2. Effective Voids,
Percent, Range.

3.5-4.5 4.0-5.0 815

3. Absorbed Asphalt,
Percent, Range

0-1.0 0-1.0 815

4. Index of Retained
strength, Percent,
Minimum

50 50 802

5. Wet strength, psi,
Minimum

150 150 802

6. Stability, Pounds,
Minimum

2000 2000 815

7. Flow, 0.01 Inch,
Range

8-16 8-16 815

MINERAL AGGREGATE GRADING LIMITS

1/2" Mix
No Admix. Incl. Admix.

.Sieve
Size
1"
3/4"
1/2"
3/8"
No. 8
No. 40
No. 200

100
90-100
70- 85
43- 51
12 -20
2.0-5.0

100
90-100
70- 85
44- 52
13- 21
3.0-6.5

Percent Passing
3/4" Mix
No Admix.

100
90-100

65- 80
40- 49
12 -20
2.0-5.0

Incl. Admix.
100

90-100

65- 80
41- 50
13- 21
3.0-6.5

"416-3 Materials:

For comparative purposes, quantities shown on the project plans
have been calculated based on the following data:

1/2" Mix 3/4" Mix
145.0 145.0

5.5 5.5
2.0 2.0

weight of aggregate

Unit Weight, Pounds per Cubic Foot
Percent, Asphalt Cement
Percent, Mineral Admixture (1)

(1) Percent of dry
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416-3.01 Mineral Aggregate:

Mineral aggregate shall conform to the following requirements when
tested in accordance with the applicable test methods.

Aggregates shall be free of deleterious materials, clay balls, and
adhering films or other material that prevent the thorough coating
with the asphalt cement.

The subcontractor shall provide a source of material in conformance
with the requirements of section 1001 of the Standard
Specifications and any modifications thereto as set forth elsewhere
in these special provisions.

crushed
similar
to the

21456-C-12j13
specifications

Minimum 45

Requirement

o - 2.50

2.35 - 2.85

100 Rev., Max 9%
500 Rev., Max 40%

Minimum 50% (1/2"
Mix)
Minimum 50% (3/4"
Mix)
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Test Method

AASHTO T 85,
Arizona Test Method
211

AASHTO T T176

AASHTO T 96

Arizona Test Method
212

Water AASHTO T 85,
Arizona Test Method
211

Mineral Aggregate
Characteristics

Combined
Absorption

Combined Bulk
Specific Gravity

Abrasion

Sand Equivalent

Crushed Faces

Fine mineral aggregate shall consist of natural sand or of sand
prepared from rock, or other approved inert materials, or a
combination thereof, conforming to the requirements of these
specifications.

Coarse mineral aggregate shall consist of crushed gravel,
rock, or other approved inert material with
characteristics, or a combination thereof, conforming
requirements of these specifications.

October 18, 1991

Tests on aggregates outlined above, except for abrasion, shall be
performed on materials furnished for mix design purposes and
composited to the mix design gradation. Abrasion shall be the
source of mineral aggregate. All sources shall meet the
requirements for abrasion.
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416-3.02 Mineral Admixture:

When the mix design includes a mineral admixture, the amount used
shall be 1.0 to 2.0 percent, by weight, of the mineral aggregate,
with the exact amount to be specified in the mix design. Mineral
admixture shall be either portland cement, blended hydraulic cement
or lime conforming to the following requirements:

Material

Portland Cement, Type I or II
Blended Hydraulic Cement, Type IP
Lime

416-3.03 Bituminous Material:

Requirement

ASTM C 150
ASTM C 595
ASTM C 977

Bituminous material shall be asphalt cement conforming to the
requirements of section 1005 of the Standard Specifications. The
grade to be used shall be AC-30.

416-3.04 certification and Testing:

A Certificate of Compliance conforming to the requirements of
section 105 of the Standard Specifications shall be furnished
before asphaltic concrete production commences for all material
characteristics listed hereinbefore where a test requirement is
specified. Tests on aggregates shall be performed on materials
furnished for mix design purposes and composited to the mix design
gradation and shall be representative of materials used in
subsequent production.

416-4 Mix Design:

utilizing mineral aggr~gate which has been crushed, processed,
separated and stockpiled, a mix design shall be formulated and
submitted by the subcontractor to the Engineer.

The mix design shall be based on the mix design criteria and other
requirements hereinbefore specified, utilizing asphalt cement and
mineral admixture of the type and from the sources proposed for use
in the production of asphaltic concrete.

The mix design shall be prepared under the direct supervision of a
professional engineer experienced in the development of mix designs
and mix design testing.

The mix design shall be prepared by a mix design laboratory that
has met the requirements of the Engineer's system for the
evaluation of testing laboratories.
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(2) The specific location(s) of the source(s) of mineral
aggregate.

(3) The supplier, refinery, and type of asphalt cement, and
the source and type of mineral admixture, and the
percentage of each to be used.

The mix design and representative samples of the mineral aggregate
used for the mix design shall be submitted to the Engineer for
determination of sand equivalent at least two working days prior
to the start of asphaltic concrete production. The sand equivalent

The mix design shall contain as a minimum:

(1) The name and address of the testing organization and the
person responsible for the mix design testing.

21456-C-12/13
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The use of a mix design developed for a previous project under
these specifications may be proposed by the subcontractor provided
the methods of producing mineral aggregate has not changed since
the development of the mix design, the asphalt cement and mineral
admixture type and source of supply have not changed, the mix
design test values meet all current specification requirements, and
the previous use of the mix design was satisfactory to the
Engineer. The Engineer will determine whether a previously used
mix design can be approved for use based upon the evidence provided
by the subcontractor of current stockpile gradations, crushed
faces, and sand equivalent, and the evidence provided by the
subcontractor that the results obtained during production under the
previously used mix design were satisfactory. Should the Engineer
question the evidence provided or determine the previous use was
not satisfactory, the subcontractor shall prepare and submit a new
mix design in accordance with these specifications.

October 18, 1991

(4) The anticipated mineral aggregate gradation in each
stockpile.

(5) Mix design gradation.

(6) The results of all testing, determinations, etc., such
as: specific gravity of each component, water absorption,
sand equivalent, loss on abrasion, crushed faces,
immersion compression results (Index of Retained
strength, wet and dry strengths), Marshall stability and
flow, asphalt absorption, percent air voids, voids in
mineral aggregate, and bulk density. Historical abrasion
values maybe supplied on existing sources.

The mix design shall be submitted on a laboratory bituminous
mixture design form and signed by a person authorized by the
subcontractor to act in such matters on his behalf.
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will be determined in accordance with the requirements of AASHTO
T-176. Should the sand equivalent determined by the Engineer be
less than 90 percent of the value contained in the subcontractors
mix design, the subcontractor shall either submit a revised mix
design which is representative of the materials produced or correct
the deficiencies in his aggregate stockpiles.

The Engineer will review the mix design to assure that it contains
all required information. If it does not, it will be returned
within two working days of receipt of all samples and mix design
information, for further action and resubmission by the
subcontractor.

If the subcontractor elects to change his source of material, the
subcontractor shall furnish the Engineer with a new mix design
which meets the requirements specified hereinbefore.

Should a mix design prove unsatisfactory to the subcontractor
during production, the subcontractor shall furnish the Engineer
with a revised mix design. For acceptance purposes, the revised
mix design will not be retroactive.

416-5 Contractor Quality control:

416-5.01 General Requirements:

It shal~ be the responsibility of the subcontractor to administer
a Quality Control Plan, hereinafter referred to as the "Plan"
sufficient to assure a product meeting the requirements of these
specifications. The Plan shall meet the requirements of Subsection
106.04(B) of these specifications and the requirements specified
below. The Plan may be operated wholly or in part by a second tier
subcontractor or an independent organization, however, the Plan's
administration, including compliance with the Plan and its
modification, shall remain the responsibility of the subcontractor.

416-5.02 Elements of The Plan:

The Plan shall address all elements which affect the quality of the
asphaltic concrete including, but not limited to the following:

(A) Mix Design
(B) Aggregate Production
(C) Quality of Components
(D) stockpile Management
(E) Proportioning
(F) Mixing, including addition of Mineral Admixture, if

required
(G) Placing and Finishing
(H) Joints
(I) Compaction
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The temperature of asphaltic concrete upon discharge from the mixer
shall not exceed 325 degrees Fahrenheit. A recording pyrometer or
other approved thermometric instrument sensitive to a rate of
temperature change not less than ten degrees F. per minute shall be
placed at the discharge chute of the drier so as to automatically
record the temperature of the asphaltic concrete or mineral
aggregate. A copy of the recording shall be delivered to the
Engineer at the end of each shift of production.

If a mineral admixture is necessary to produce asphaltic concrete
that meets the design criteria, the mineral admixture shall be
mechanically mixed with the mineral aggregate prior to combining
the mineral aggregate and asphalt cement. The Engineer may direct
a spray of water be applied either to control the loss of the
mineral admixture or to comply with any mix design requirements for
wet mixing of aggregate and admixture.

If a drum mix plant is used, the mineral admixture shall be added
and thoroughly mixed by means of a mechanical mixing device prior
to the mixture entering the drum drier. The mineral admixture
shall be weighed across a weigh belt, or an approved alternative
weighing system, with a weigh totalizer prior to entry into the
mechanical mixing device. The mechanical mixing device shall be a
pugmill type mixer consisting of at least two motorized shafts with
mixing paddles. The mixing device shall be designed such that the
mixture of aggregate and admixture is moved in a near horizontal
direction by the mixing paddles without the aid of conveyor belts
for a distance of at least 3 feet. Mixing devices which permit the
aggregate to fall through mixing blades onto a belt or chute are
not acceptable. The mixing devices rated capacity in tons per hour
shall not be exceeded by the rate of aggregate feed to the mixer.
The mixer shall be constructed to prevent the leakage of the
contents. The mixer shall be located in the aggregate delivery
system at a location where the mixed material can be readily
inspected on a belt prior to entry into the drum. The mixing
device shall be capable of effective mixing in the full range of
asphaltic concrete production rates. If a batch plant is used, the
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416-6 Construction Requirements:
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mineral admixture shall be added and thoroughly mixed in the
pugmill prior to adding asphalt cement.

The subcontractor shall furnish daily documentation to the Engineer
that the required amount of mineral admixture has been incorporated
into the asphaltic concrete.

If a mineral admixture is used, a positive signal system and a
limit switch device shall be installed in the plant at the point of
introduction of the admixture. The positive signal system shall be
placed between the metering device and the drum "dryer, and utilized
during production whereby the mixing shall automatically be stopped
if the admixture is not being introduced into the mixture.

All courses of asphaltic concrete shall be placed and finished by
means of self-propelled paving machines except under certain
conditions or at certain locations where the Engineer deems the use
of self-propelled paving machines impracticable.

Pavers shall be equipped with an activated screed for the full
width being paved, heated if necessary, and capable of spreading
and finishing all courses of asphaltic concrete.

Pavers shall be equipped with automatic screed controls with
sensors for either or both sides of the paver, capable of sensing
grade from an outside reference line, sensing the transverse slope
of the screed, and providing the automatic signals which operate
the screed to maintain the desired grade and transverse slope.

Failure of the control system to function properly shall be cause
for the suspension of the placing of asphaltic concrete.

The base or subgrade upon which asphaltic concrete is to be placed
shall be prepared and maintained in a firm condition until
asphaltic concrete is placed. It shall not be frozen or
excessively wet.

At any time the Engineer may require the work to cease or that the
work day be reduced in the event of weather conditions, either
existing or expected, which would have an adverse effect upon the
asphaltic concrete.

All wheels and tires of compactors and other equipment surfaces
shall be wiped when necessary with an approved product in order to
prevent the sticking of asphaltic concrete.

Before asphaltic concrete is placed, the surface to be paved shall
be cleaned of objectionable material.
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416-7.01 General:

416-7 Acceptance:

Longitudinal joints of each course shall be staggered a m1n1mum of
one foot with relation to the longitudinal joint of any immediate
underlying course.

The subcontractor shall schedule his paving operations to minimize
exposed longitudinal edges. Unless otherwise approved by the
Engineer, the subcontractor shall limit the placement of asphaltic
concrete courses, in advance of adjacent courses, to one shift of
asphaltic concrete production. The subcontractor shall schedule
his paving operations in such a manner as to eliminate exposed
longitudinal edges over weekends or holidays.

21456-C-12j13
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When surfacing courses are placed on ten foot or wider shoulders
that are to receive formed rumble strips, any longitudinal joint
between the shoulder and the travel lane shall be located at the
travel lane edge of the formed rumble strip.

Longitudinal joints shall be located within one foot of the center
of a lane or within one foot of the centerline between two adjacent
lanes. Joints shall be formed by a slope shoe or hot-lapped, and
shall result in an even, uniform surface.

Before a surface course is placed in contact with a cold transverse
construction joint, the cold existing asphaltic concrete shall be
trimmed to a vertical face by cutting the existing asphaltic
concrete back for its full depth of the lift and exposing a fresh
face. After placement and finishing of the new asphaltic concrete,
both sides of the joint shall be dense and the joint shall be well
sealed. The surface in the area of the joint shall conform to the
requirements hereinafter specified for surface tolerances when
tested with the straightedge placed across the joint.

All outside edges shall be rolled while the mixture is still hot.

All holes where samples and cores are taken shall be repaired by
the subcontractor utilizing hot asphaltic concrete. All holes
shall be in a dry condition prior to repair.
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In addition to the random acceptance samples taken from each lot,
the Engineer may sample and reject material which appears to be
defective. Such rejected material shall not be used in the work.
The results of tests run on rejected material will not be included
with the lot acceptance tests.

Acceptance will be on the basis of the following:

Sand Equivalent
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Coating of Mineral Aggregate
Material Spread
Gradation
Asphalt Cement Content
Effective Voids
Stability
Compaction
Smoothness

416-7.02 Sand Equivalent of Mineral Aggregate:

At any time during production, the Engineer may obtain and test
samples of the mineral aggregate for determination of the sand
equivalent. The sand equivalent will be determined by the engineer
in accordance with the requirements of AASHTO T 176. Mineral
aggregate will be accepted when the running average of three sand
equivalent tests is equal to or greater than 90 percent of the sand
equivalent determined in Subsection 416-4 of these specifications.
When the mineral aggregate fails to meet this requirement, the
subcontractor has the options of sUbmitting a revised mix design
conforming to the requirements of Subsection 416-4 of these
specifications or correcting deficiencies in his aggregate
stockpiles.

416-7.03 Material Spread:

A spread lot shall be considered to be one-half shift of
production. Lots encompassing more than one project shall be
separated in accordance with Subsection 416-9(C) (1) of these
specifications. Information pertaining to each lot shall be
recorded by the subcontractor on forms provided by the Engineer.

Information recorded shall include the project number, date each
spread lot was placed, the spread lot number, beginning and ending
station, the project plans thickness and tons placed in each lot.
The form shall be signed by the subcontractor and given to the
Engineer at the end of each produced lot. The Engineer will
calculate the quantity required in the area represented by the lot
using the mix design weight per cubic foot. This calculation will
be compared to the actual quantity placed.

A lot will be considered to be acceptable, if the actual spread
quantity varies by no more than -2.0 to +5.0 percent from the
required quantity.

416-7.04 Gradation, Asphalt Cement Content, Effective Voids and
Stability:

A lot shall be considered to be one shift's production; however,
production consisting of less than one shift, such as at the
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The Upper Limits (UL) and Lower Limits (LL) of acceptable
production of each measured characteristics are as follows:

beginning or at the completion of production will also be
considered to be a lot. If changes are made in the mix design, new
lots will be established.

The material will be tested for acceptance by the Engineer in
accordance with the requirements of Arizona Test Method 416.
Effective voids will be determined in -accordance with the
requirements of section 9 of Arizona Test Method 416. Acceptance
testing results will be furnished to the subcontractor within five
working days of receipt of samples by the Engineer.

Should the average of the stability test results for a lot fall
below 1750 for a 3/4" or 1/2" mix, production shall cease until the
subcontractor proposes a corrective action the Engineer finds
acceptable. Should corrective actions proposed by the
subcontractor prove ineffective, production shall cease until the
subcontractor sUbmits a revised mix design.

21456-C-12j13
Specifications

TV+6.0
TV+5.5
TV+4.0
TV+2.0
TV+0.50
TV+1.0

Upper LimitLower Limit

TV-6.0
TV-5.5
TV-4.0
TV-2.0
TV-0.50
TV-2.0

Target Value
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TV:

In the event the subcontractor elects to question the test results
obtained for a particular lot, he may make a written request for
additional testing of that lot. The samples previously saved will
be tested in accordance with the requirements of Arizona Test
Method 416 -in an independent approved laboratory designated by the
Engineer. New total percentage of lot within UL and LL, for all
characteristics will be determined and the results of these
determinations will be binding on both the subcontractor and the
Engineer. The subcontractor shall pay for this testing; however,
if a lot previously, in reject is brought out of reject, the
Engineer will reimburse the subcontractor for these costs. if a lot
remains in reject, the subcontractor will not be reimbursed.

Four samples shall be taken for each lot by the subcontractor,
under the observation of the Engineer, at random locations
designated by the Engineer. Samples shall be taken in accordance
with the requirements of section 2 or 3 of Arizona Test Method 104
and delivered to the Engineer, immediately after being taken. The
minimum weight of the sample shall be 50 pounds. The Engineer will
split the sample and save one-half for 30 days.

Measured Characteristic
Gradation

3/8-inch sieve
No. 8 sieve
No. 40 sieve
No. 200 sieve

Asphalt Cement Content
Effective Voids

October 18, 1991
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Note: Acceptance is controlled by the variability of the
produced material and every effort should be made to
strive for the center of the tolerance range.

The subcontractor shall instruct the referee testing laboratory to
provide copies of referee test results and all supporting laboratory
test data to the Engineer immediately upon completion of any referee
testing. PaYment shall be provided by the subcontractor to the
referee testing laboratory prior to the start of any referee
testing.

416-7-05 compaction:

Compaction control shall be the responsibility of the subcontractor.
The number and types of rollers shall be the subcontractors
responsibility and shall be sufficient to meet these requirements.

A lot for compaction purposes shall be identical to the lot
described in Subsection 416-7.04 of these specifications. Lots
encompassing more than one project shall be separated in accordance
with Subsection 416-9 (C) (3) of these specifications. Each lot shall
be tested for acceptance.

Twenty samples shall be taken for each lot by the subcontractor,
under the observation of the Engineer. The Engineer will designate
10 random locations within the lot and the subcontractor shall take
two cores at each location. The Engineer will save one core from
each location for 5 working days after written notification to the
subcontractor of test results for the lot. Randomly selected
locations will be determined to the nearest one-half foot in the
transverse direction and to the nearest foot in the longitudinal
direction of the pavement course; however 1 the outside one (1) foot
of the unconfined pavement course will be excluded from testing.
The areas of the pavement surface from one (1) foot inside of the
traffic lane edge of a rumble strip to the outside edge of the
shoulder will also be excluded from testing. When a previously
unconfined pavement course is confined by a sUbsequent pavement
course the compacted joint will not be excluded from the testing.
Samples shall be taken utilizing mechanical coring equipment in
accordance with the requirements of Arizona Test Method 104, section
3. Cores shall be a minimum of four inches in diameter and shall be
taken not later than two working days after the lot placement. The
cores shall be delivered to the Engineer immediately upon being
taken. The material will be tested for acceptance by the Engineer
in accordance with the requirements of Arizona Test Method 415.
Acceptance testing results will be furnished to the subcontractor
within five working days of receipt of samples by the Engineer.

The minimum acceptable compaction levels as a percent of laboratory
density is given in Appendix A. The laboratory density will be the
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416-7.06 Smoothness:

Items not specified in Appendix A shall have a minimum density of
95%.

average of the four labo~~tory densities determined in Subsection
416-7.04 of these specifications.

Asphaltic concrete will be measured by the ton for the asphaltic
concrete actually used, which will include the weight of mineral
aggregate, asphalt cement and mineral admixture. Measurement will
include any tonnage used in construction of intersections, turnouts,
or other miscellaneous items or surfaces.

21456-C-12j13
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Method of Measurement:416-8

October 18, 1991

The final asphaltic concrete surface will be tested by the Engineer.
The finished surface shall not vary more than 1/8 inch from the
lower edge of a ten foot straightedge when the straightedge is
placed longitudinal direction. All deviations exceeding the
specified tolerance shall be corrected by the subcontractor.

In the event the subcontractor elects to question the compaction
test results obtained for a particular lot, he may make a written
request for additional testing for that lot. The samples previously
saved will be tested in an independent testing laboratory designated
by the Engineer in accordance with the requirements of Arizona Test
Method 415. The subcontractor shall pay for this testing; however,
if a lot previously in reject is brought out of reject, the Engineer
will reimburse the subcontractor for these costs. If a lot remains
in reject, the subcontractor will rework the rejected lot.

Asphalt cement will be measured by the ton on the basis of the
asphalt cement content determined in accordance with Subsection
416-7.04 of these specifications for each lot of asphaltic concrete
accepted. The average asphalt cement content will be multiplied by
the number of tons of asphaltic concrete in that lot to determine
the amount of asphalt cement. If.the subcontractor has requested
referee testing, the average asphalt cement content will come from
the independent testing laboratory results.

Mineral admixture will be measured by the ton for the mineral
admixture actually used in accordance with Subsection 416-6 of these
specifications.
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Unless specified otherwise, the Subcontractor may install pipe in
either a non-trench condition or a trench condition in natural
ground or in embankment.

A trench condition is defined as a trench which has vertical slopes
to a point at least one (1) foot above the top of the pipe and its
maximum width is as detailed on the project plans.

At each location where a pipe is to be installed, the project plans
will specify the size and approximate length at that location, such
as the wall thickness, corrugation configuration, coatings,
linings, class and strength. End sections shall be of the same
material and coating as the pipe to which they are attached.

The work under this section shall consist of furnishing pipe and
all other materials required and the installing of pipe with joints
and required accessories including excavating, and furnishing,
placing and compacting backfill material, all in accordance with
the details shown on the project plans and the requirements of
these specifications.

21456-C-12j13
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required, prior to
in writing to the

proposed trenching
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PIPE' CULVERT AND STORM DRAINS

Description:

Materials:

501-1

SECTION 501

501-2

When trenching in excess of five feet is
construction the Subcontractor shall submit
Engineer a detailed description of his
operations, including shoring methods.

October 18, 1991

501-2.01 All materials shall conform to the requirements of
section 1010 of these specifications.

501-3 construction Requirements:

501-3.01 preparation of Foundations, Trenches, and Embankments:

Where rock, hardpan, or other unyielding material is encountered,
such material shall be removed below the vertical limits as shown
on the project plans. The depth to be removed shall be at least
twelve (12) inches or as designated by the Engineer. The width to
be removed shall depend on whether a trench or non-trench condition
exists. If a trench condition exists, the width of the trench as
shown on the proj ect plans, shall be maintained throughout the
additional depth. If a nontrench condition exists, the width of
the removal shall be a minimum of the outside diameter of the pipe
plUS two (2) feet for pipe under four (4) feet in diameter, or a
minimum of the outsid~ diameter of the pipe plus three (3) feet for
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pipe of four (4) feet or more in'diameter. The overexcavated area
shall be backfilled with structure backfill material as designated
in section 203-5.03(B) (1) of these specifications and compacted in
layers not exceeding six (6) inches in depth.

When a firm foundation is not encountered at the bottom of the
vertical limits as shown on the project plans due to soft, spongy,
or other unstable soil, such unstable soil shall be removed for a
width of at least the hori.zontal outside dimension of the pipe on
each side of the pipe and to the depth specified by the Engineer.
The unstable soil removed shall be replaced with structure backfill
material as designated in section 203-5.03(B) (1) of these
specifications and compacted in six (6) inch lifts.

The completed foundation shall be firm for its full length and
width. When specified on the project plans, the foundation shall
have a longitudinal camber of the magnitude specified.

501-3.02 Bedding:

(A) Bedding Material:

(1) General:

Bedding material for all pipe shall conform to the following
aggregate gradation:

sieve size

1 1/2 inch
1 inch

No. 8
No. 200

Percent Passing

100
90- 100
35- 80
0- 8

The plasticity index of the bedding material for all pipe shall not
exceed eight (8) when tested in accordance with the requirements of
AASHTO T 90.

Bedding material for all pipe shall have a value of resistivity not
less than two-thousand (2,000) ohm-cm or the value shown on the
project plans, whichever is less. When resistivity is not shown on
the project plans, the bedding material shall have a value of
resistivity not less than that of the existing in-place material or
two-thousand (2,000) ohm-cm, whichever is less.

Bedding material shall have a pH value between 6.0 and 9.0,
inclusive,· for all metal pipe installations. Bedding material shall
have a pH value between 6.0 and 12.0, inclusive, for all concrete or
plastic pipe installations. Tests for pH and resistivity shall be
in accordance with the requirements of Arizona Test Method 236.
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(1) General:

(2) Standard Aggregate Bedding Material:

Standard bedding material shall conform to the aggregate
requirements here-in-before specified and may be compacted, or
placed as an aggregate slurry. as herein specified. Jetting shall not
be allowed.

The maximum water content in an aggregate slurry mixture shall be
thirty-five (35) gallons of water per ton of bedding material.
Unless otherwise approved by the Engineer, the slurry shall be
compacted with internal vibrators in accordance with the
requirements of Subsection 601-3.03 (C) of these specifications.
Aggregate slurry shall be thoroughly mixed in a mixer approved by
the Engineer.

(3) Cement-Treated slurry Bedding Material:

When pipe culverts or storm drains thirty-six (36) inches in
diameter or larger are placed in a trench condition, the bedding
material from bottom of pipe to springline shall be a cement-treated
slurry. Cement-treated slurry bedding material shall conform to the
gradation specified for bedding material under 501-3.02(A) (1) and
additionally shall have a cement content of one (1) sack per cubic
yard. Cement-treated slurry shall be thoroughly mixed in a mixer or
at a central batch plant as approved by the Engineer and shall have
a slump of eight (8) to eleven (11) inches.

(B) Placement of Bedding Material:

21456-C-12j13
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All trash, forms, sheeting, bracing, and loose rock or loose earth
shall be removed from the area into which bedding material is to be
placed.

Bedding material shall be placed under and around the pipe to the
elevation at the point of maximum width of the pipe (springline), as
shown on the project plans. At the Subcontractor's option, bedding
material may be placed above the springline of the pipe.

Bedding material shall be placed in a manner which will prevent
distortion, damage to, or displacement of the pipe from its intended
location. Bedding material shall also be placed so that adequate
support will be provided in the haunch support areas for the pipe.
Voids or loose soils which are found to occur due to improper
placement or compaction of bedding materials will result in
rejection of that portion of the pipe installation. Replacement of
the pipe will be at the Subcontractor's expense.
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(2) Standard Aggregate Bedding Material:

Standard aggregate bedding material shall be placed either in
uniform horizontal layers not exceeding eight (8) inches in depth
before compaction or in uniform horizontal layers not exceeding four
(4) feet in depth when placed as a slurry.

(3) Cement-Treated slurry Bedding Material:

Cement-treated slurry bedding material shall be placed in a uniform
manner that will prevent voids in, or segregation of, the bedding
material, and will not float or shift the culvert or pipe.
Cement-treated slurry bedding material shall be placed from bottom
of pipe to pipe springline. No backfilling above the cement-treated
slurry shall be commenced until twenty-four (24) hours after the
cement-treated slurry has been placed.

(C) compaction of Bedding Material:

(1) General:

Compaction of bedding material shall be performed without damage to
the pipe and surrounding material in-situ. Special care shall be
taken in placing, shaping and compacting all bedding material under
haunches of pipe to prevent moving the pipe or raising it from its
bedding.

(2) Standard Aggregate Bedding Materials:

Standard aggregate bedding material shall be compacted to at least
ninety-five (95) percent of the maximum density determined in
accordance with the requirements of Arizona Test Methods, 225, 226,
227, 230 or 231, and 232.

When standard aggregate bedding material is placed as an aggregate
slurry, the material placed below the springline of the pipe shall
be compacted prior to placement of material above the springline of
the pipe.

Ponding or jetting will not be permitted in any case.

The Subcontractor shall excavate holes in the compacted aggregate
slurry to the depths and at the locations designated by the
Engineer. These holes shall be of such size as to allow the
required density testing to be performed in a safe manner. Upon
completion of the tests, the Subcontractor shall refill the
excavated areas and compact the material to the required density in
a manner satisfactory to the Engineer.
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(A) General:

(3) Cement-Treated Slurry Bedding Material:

Bell or groove ends of rigid conduits and outside circumferential
laps of flexible conduits shall be placed facing upstream.

Unless otherwise permitted by the Engineer, the installing of the
pipe shall begin at the downstream end.

21456-C-12/13
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Cement-treated slurry bedding material shall not require additional
compaction after placement up to pipe springline if it meets the
material requirements of Subsection 501-3.02 (A) of these
specifications and is placed as outlined in Subsection 501-3.02(B)
of these specifications. The Engineer may require the use of
vibrators with cement-treated slurry bedding if the fluidity of the
mixture is not sufficient to fill all voids. No density tests will
be required in the cement-treated slurry bedding material as placed
up to pipe springline.

501-3.03 Installation:

Pipe shall be handled carefully. Proper facilities shall be
provided for handling and lowering the sections of pipe. All pipes
which show defects due to negligence or rough handling shall be
removed and replaced if so ordered by the Engineer. If damaged
galvanized steel pipe is not replaced it shall be repaired in
accordance with the requirements of AASHTO M 36. Damage to the
coating of bituminous coated pipe shall be repaired using material
conforming to the requirements of AASHTO M 190.

Pipe shall be installed in reasonably close conformity with the
lines, grades and dimensions shown. on the proj ect plans or specified
by the Engineer.

Prior to the staking of pipe culverts a study of the normal flow of
the drainage shall be made. As a result of the study, a change in
length or location of pipe may be required, as approved by the
Engineer, to attain proper placement of the pipe. Pipe profiles
shall be approved by the Engineer prior to constructing or
installing each structure.

October 18, 1991

Helical corrugated pipe shall be installed with the separate
sections firmly joined together with the corrugations in alignment.

Where there is restricted cover, the bolts of the bands connecting
flexible pipe shall be advanced so that the tops of the bolts will
be in line with or below the top of the pipe.

When aluminum alloys come in contact with concrete, the contacting
surfaces shall be coated either with asphalt mastic conforming to
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the requirements of AASHTO M 243 or with aluminum- impregnated
caulking compound.

When specified on the project plans, the vertical diameter of round,
flexible conduit shall be increased five percent by shop elongation.

Any pipe which is not in true alignment or which shows undue
settlement after laying or is damaged shall be removed. The trench
shall be prepared as hereinbefore specified and the pipe shall be
installed again. Any pipe which, in the opinion of the Engineer, is
damaged so that it cannot be used shall be replaced.

Paved or partially lined flexible pipe shall be installed so that
the longitudinal center line of the paved segment coincides with the
flow line. Elliptical and elliptically reinforced rigid pipe shall
be installed with the major axis within five (5) degrees of a
vertical plane through the longitudinal axis of the pipe.

The interior of all pipes shall be free of dirt and foreign material
as the work progresses and all pipes shall be left clean at the time
of final acceptance.

Connections to new or existing pipes or structures shall be made in
accordance with the details shown on the project plans or as may be
ordered by the Engineer in order to complete the work specified.

(B) Full circle corrugated Metal pipe:

(1) General:

Field joints for each type of corrugated steel pipe shall provide
circumferential and longitudinal strength to maintain the pipe.
alignment, prevent separation of the pipe, prevent infiltration of
side fill material, and prevent leakage of water into the
surrounding soil.

Corrugations in the coupling bands shall have the same dimensions as
the corrugations in the pipe being connected. The use of bands with
projections (dimples) shall be limited to end sections, pipe with
dissimilar ends, and pipe laid on grades under ten (10) percent.

Pipe fabricated with helical corrugations shall have the ends
re-rolled to circumferential corrugations to facilitate coupling to
other corrugated pipe, except for the end of an existing in-place
helical pipe which is to be extended.

Where bands with projections (dimples) are used to join pipe, the
projections shall conform substantially to the shape and depth of
the pipe corrugations and shall be in circumferential rows with one
proj ection for each corrugation of helically corrugated pipe. Bands
with projections for pipe diameters to seventy-two (72) inches,
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(2) watertight and Water Resistant Joints:

Where existing pipes are to be extended, the ends of the existing
pipe shall be in such a condition that the new pipe can be firmly
joined to form an acceptable joint. All existing pipe ends that are
damaged or are out of shape such that they cannot be joined in an
acceptable manner shall be repaired.

watertight joints shall be provided for syphon and irrigation pipe
installation and when specified in the special provisions, standard
drawings, or shown on the project plans. Watertight joints, unless
otherwise specified, will not be required for storm drains,
culverts, or other drainage pipe, however, joints for these pipes
shall be water resistant.

Damaged galvanized coating shall be cleaned by a wire brush and the
end painted with at least one (1) full coat of Paint No. four (4).
If the Engineer determines that the end of an existing pipe is
damaged to the extent that it cannot be joined properly to the new
pipe,_he will order the Subcontractor to remove the damaged portion.

Where prefabricated pipe fittings are to be installed in existing
pipes, a portion of the existing pipe shall be removed in order to
accommodate the fitting.

21456-C-12/13
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inclusive, shall be at l~~~tten and one-half (10 1/2) inches wide
and shall have two (2) circumferential rows of projections. Rows of
projections shall be spaced to provide equal contact on each side of
the pipe being joined.

When bands with projections (dimples) are used, the joints shall be
sealed with a continuous sponge rubber strip. When bands without
projections are used, the joints· shall be sealed with a resilient
sealant material, a continuous sponge rubber strip or a rubber
"o"-ring gasket. The strip shall conform to the minimum
requirements of ASTMD-l.-056, Grade 2A1 and shall be at least seven
(7) inches wide and one-half (1/2) inch thick. The rubber "O"-ring
gaskets shall be installed one (1) on each side of the joint and
shall conform to AASHTO M-198 with diameters according to AASHTO
M-36, Section 9.3 of these specifications for depth of corrugation.

October 18, 1991

Watertight and water resistant joints shall conform to the
requirements of Subsection 1010-2.01 of these specifications. When
watertight joints are shown on the project plans or specified in the
special provisions, the assembled joint shall pass a performance
test, as specified herein or as approved by the Engineer, without
significant leakage at the joint:

(a) A hydrostatic pressure test on a joint shall be made on an
assembly of two (2) sections of pipe, properly connected
in accordance with the joint design. At the option of the
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Subcontractor, suitable bulkheads shall be provided within
the pipe adjacent to and on either side of the joint, or
the outer ends of the two (2) joined pipe sections shall
be bulkheaded. No mortar or concrete coatings, fillings,
or packings in addition to that normally required for the
joint shall be placed prior to watertightness tests.
After the pipe sections are fitted together with the
gasket or gaskets in place, the assembly shall be
sUbjected to a pressure resulting from a head of ten (10)
feet of water above the crown of the pipe for ten (10)
minutes. Moisture of beads of water appearing on the
surface of the joint will not be considered as leakage.
The tests on individual joints may be performed at the
fabricator's facility or at the job site.

The joint watertightness test shall be performed on pipe
sections in straight alignment and on pipe sections
deflected from straight alignment. When testing pipe
sections not on straight alignment, the pipe sections
shall be positioned to create a gap on one (1) side of the
outside perimeter of the pipe that is one-half (1/2) inch
wider than the gap for pipe sections in straight
alignment. When coupling bands are used to test pipe
sections not on straight alignment and the maximum gap on
one side of the outside perimeter of the pipe is less than
one-half (1/2) inch wider than that for pipe sections in
straight alignment, said coupling band pipe sections shall
be positioned to provide maximum gap.

(b) Joints, other than watertight joints, which employ rubber
gaskets, whether flat or· "0" Rings, will be considered
water resistant. No testing will be required to establish
that condition.

The Subcontractor shall furnish to the Engineer a certificate of
Compliance, in accordance with the provisions in section 105 of
these specifications, that the material being furnished conforms to
the joint property requirements as described herein. Field tests
may be required by the Engineer whenever there is a question
regarding compliance with these requirements.

(0) Slotted pipe:

Slotted pipe shall be joined with coupling bands as shown on the
project plans and the joint shall be made water resistant. Prior to
attaching the coupling band, sealant material shall be placed
between the coupling band and the periphery of the pipe section
ends.

Prior to backfilling and paving operations, the slot shall be
covered to prevent infiltration of material into the pipe. Heavy
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(D) Precast Concrete pipe:

tape, roofing paper, timber or other material may be used.
Coverings shall be remoVed when the paving operations have been
completed.

Flexible watertight gasketed joints, when required, shall be installed
on the pipe in accordance with the requirements of AASHTO M 198,
Paragraph 5.1.

If polyethylene sheeting is used, it shall be white opaque and
adjoining sheets shall overlap at least twelve (12) inches and the
laps secured to provide an airtight and windproof joint. If liquid
membrane-forming compound is used it shall be Type I conforming to
the requirements of ASTM C 309 and the application rate shall be
one-hundred (100) square feet per gallon.

21456-C-12j13
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Pipe sections shall be jointed such that the inner surfaces are
reasonably flush and even, and the ends are centered as required.

Unless a particular type of joint is specified on the project plans,
joints shall be made with portland cement mortar, portland cement
grout, rubber gaskets, plastic sealing compound, or any other type
approved by the Engineer.

Slotted pipe shall be backfilled with grout in accordance with the
details shown on the project plans. The grout shall conform to the
requirements of Subsection 803-2.04 of these specifications. Grout
shall not be placed when a descending air temperature falls below
forty (40) degrees F. or until an ascending air temperature exceeds
thirty-five (35) degrees F. Temperatures shall be taken in the shade
and away from artificial heat. The grout sha"ll be kept continuously
moist for at least seven (7) days, beginning immediately after
finishing, by means of either a water spray or fog system capable of
being applied continuously or by liquid membrane-forming compound or
by polyethylene sheeting conforming to the requirements specified in
ASTM C 171.

October 18, 1991

"Self-centering" tongue and groove mortar joints shall be finished
smooth on the inside. For diapered joints, diapers shall be used to
retain the poured grout. Joints shall be thoroughly wetted before
mortar or grout is applied.

When portland cement mixtures are used, the completed joints shall
be protected against rapid drying by means of an approved curing
method. No joint shall be grouted until the following" two (2)
sections of pipe are laid.
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(E) Spiral Rib corrugated Metal Pipe:

spiral rib corrugated metal pipe shall be installed in accordance
with the requirements specified in Subsection 501-3.03(B) of these
specifications for full circle corrugated metal pipe, except as
otherwise specified herein. Special care shall be taken during
placement of the pipe and backfilling to avoid damage to the pipe.

Lateral field connections between metal pipes shall be welded and
any galvanizing damaged by welding shall be repaired in accordance
with the requirements of Subsection 1010-2 (A) of these
specifications. Coupling bands shall be supplied in accordance with
section 1010-2.03(C) of these specifications.

The coupling bands used to connect spiral rib pipe sections shall· be
hugger-type bands, made from the same material as the pipe, or other
approved design, and shall be fitted with gaskets or "0" rings
fabricated from neoprene or butyl rubber or other durable, resilient
material approved by the Engineer, and assembled in such a manner as
to form a sealed joint. "0" ring gaskets required for watertight
joints shall be composed of rubber as specified in ASTM C-361,
section 6.9, and shall be placed in the first corrugation of each
pipe end and shall be compressed by tightening the coupling band, in
accordance with the manufacturer's installation instructions.

(F) High Density Polyethylene Pipe (HDPP):

Smooth interior polyethylene pipe shall be assembled and installed
in accordance with the manufacturer's instructions. Pipe segments
shall be joined by corrugated couplings formed with four (4)
corrugations that are spaced to provide nesting in the first two (2)
corrugations of each pipe end. .

A six (6) inch by eighteen (18) inch strip of magnetic tape shall be
placed in the trench at the crown of each length of installed pipe.

special care shall be taken in the handling and installation of
polyethylene pipe to prevent damage and to assure that proper line
and grade are maintained through the backfilling operation.

501-3.04 Backfilling and compacting:

(A) Backfill Material:

(1) Pipe Backfill:

Pipe backfill material shall be selected from excavation or from a
source selected by the Subcontractor. It shall not contain frozen
lumps, stones larger than three (3) inches in di~meter, chunks of
clay or other objectionable material. Backfill material to be used
for pipes, pipe-arches or arches made of metal shall have a value of
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(2) Trench Backfill:

(3) Slope Platinq:

Pipe backfill material shall conform to the requirements of
structural backfill Section 203-5.03 of these specifications.

As an alternate, pipe backfill may conform to the material
requirements listed for bedding material as specified in Subsection
501-3.02(A), of these specifications for standard aggregate bedding
material or cement-treated slurry bedding material.

21456-C-12/13
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resistivity not less than two-thousand (2,000) ohm-cm or the value
shown on the project plans. When resistivity is not shown on the
project plans, the backfill material shall have a value of
resistivity not less than that of the existing in-place material or
two-thousand (2,000) ohm-cm, whichever is less. Backfill material
shall have a pH value between 6.0 and 9.0, inclusive, for all metal
pipe installations. Backfill material shall have a pH value between
6.0 and 12.0 for all concrete or plastic pipe installations. Tests
for pH and resistivity shall be in accordance with the requirements
of Arizona Test Method 236.

October 18, 1991

Trench backfill material shall not contain organic material,
rUbbish, debris and other deleterious material and shall not contain
solid material which exceeds eight (8) inches in greatest dimension
and shall be soil selected from excavation or from a source selected
by the Subcontractor.

As an alternate, trench backfill may conform to the material
requirements listed for bedding material as specified in Subsection
501-3.02(A) of these specifications for standard aggregate bedding
material or cement-treated slurry bedding material.

When spiral rib pipe culverts or spiral rib storm drains thirty-six
(36) inches in diameter or greater are placed in a trench condition
the pipe backfill material shall be a cement-treated slurry bedding
material as specified in Subsection 501-3.02 (A) of these
specifications.

The roadway slope at the inlet ends of pipe culverts shall be plated
with an impervious material. The plating material shall be a
fine-grained, cohesive material with at least fifty (50) percent of
it passing the No. forty (40) sieve and with a plasticity index of
at least ten (10) and shall be placed as shown on the project plans.
The plasticity index will be determined in accordance with the
requirements of AASHTO T 90.
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(B) Placement of Backfill Material:

(1) General:

All trash, forms, sheeting, bracing, and loose rock or loose earth
shall be removed from the areas to be backfilled before backfill
material is placed •

. Backfill compacted by pneumatic or mechanical tamping devices, shall
be placed in layers not more than eight (8) inches in depth before
compaction.

Pipe backfill shall be brought up evenly on both sides of the pipe
for the full length to an elevation one (1) foot above the top of
the pipe.

Trench backfill shall be placed from one (1) foot above the top of
the pipe to the elevation at which base or surfacing materials are
to be placed or to the top of the trench. .

In case of backfill compaction on culvert pipe wing walls or
headwalls, proper precautions shall be taken so that the road
embankment shall not be disturbed. If any portion of the roadway
embankment is disturbed, that portion, along with the above said
pipe backfill, shall be recompacted as specified herein and approved
by the Engineer.

(2) Standard Aggregate Slurry:

Pipe backfill or trench backfill mixed as a standard aggregate
slurry shall be placed in uniform horizontal layers not exceeding
four (4) feet in depth. The slurry sha11 be compacted with interna1
vibrators in accordance with the requirements of Subsection
601-3.03(D) of these specifications.

(3) Cement-Treated slurry:

Cement-treated slurry pipe backfill placement above spring line
shall not commence within twenty-four (24) hours of the placement of
the underlying cement-treated bedding material below spring line.
Cement-treated pipe backfill shall be placed in a uniform manner
that will prevent voids in or segregation of the backfill to an
elevation one (1) foot above the top of the pipe. No backfilling
above the cement-treated slurry pipe backfill shall be commenced
until twenty-four (24) hours after the cement-treated slurry has
been placed.

If cement-treated slurry bedding material is used for trench
backfill, it shall not be disturbed or loaded in any manner within
twenty-four (24) hours of placement as above.
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501-3.05 Filter Material:

(C) compaction of Backfill Material:

501-3.06 Encasement of Pipe:

When shown on the project plans, pipe shall be encased in Class B
concrete. Portland cement concrete shall conform to the
requirements of Section 1006 of these specifications.

special
around
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Cement-treated slurry bedding material for pipe backfill shall not
require additional compaction after placement up to an elevation one
(1) foot above the top of pipe if it meets the material requirements
of Subsection 501-3.02(A) of these specifications and is placed and
compacted as outlined in Subsection 501-3.04(B) and (C) of these
specifications. No density tests will be required in the
cement-treated slurry bedding material when it is utilized for pipe
backfill to an elevation one (1) foot above the top of pipe.

Cement-treated slurry bedding material used for trench backfill
shall meet the requirements listed above for pipe backfill up to the
elevation which it is placed.

Backfill material shall be compacted to a density of not less than
ninety-five (95) percent of maximum dry density at a moisture
content within one (1) percent below and to four (4) percent above
optimum moisture content as determined in accordance with the
requirements of ASTM 0 1556 for density and AASHTO T 217 or AASHTO
T 265 for moisture as approved by the Engineer. Maximum dry density
and optimum moisture content shall be established in accordance with
ASTM 0 1557 (Modified Proctor).

Ponding or jetting will not be allowed in any case.

If trench backfill or pipe backfill is placed as an aggregate
slurry, the SUbcontractor shall excavate holes in the compacted
slurry to the depths and at the locations designated by the
Engineer. These holes shall be of such size as to allow the
required density tests to be performed in a safe manner. Upon
completion of the tests, the Subcontractor shall refill the
excavated areas and compact the material to the required density in
a manner satisfactory to the Engineer.

When shown on the project plans or specified in the
provisions, filter material shall be carefully placed
perforated pipe.

Filter material shall conform to the grading requirements for fine
aggregate in section 1006 of these specifications and shall be
placed in accordance with the details shown on the project plans.

October 18, 1991
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501-3.07 Ductile Iron pipe:

Ductile iron pipe shall be installed in accordance with AWWA C-600.

A. Installation:

The polyethylene tUbing shall be cut into lengths approximately two
(2) feet longer than the pipe sections. with the pipe suspended
from the center, the tube shall be slipped over the spigot end and
bunched up between the point of support and the spigot end. After
the pipe is installed into the bell of the adjacent pipe, the pipe
shall be lowered to the trench bottom and the supporting sling
removed from the center of the pipe. The pipe shall then be raised
at the bell end enough to allow the tube to be slipped along the
full length of the barrel with enough left at each end to overlap
the adjoining pipe about one (1) foot. A shallow bell hole must be
made at each joint to facilitate installation of the polywrap.

Pull the bunched-up polywrap from the preceding length of pipe, slip
it over the end of the new length of pipe, and secure in place with
one (1) circumferential turn of tape plus enough overlap to assure
firm adhesion. Then slip the end of the polywrap from the new pipe
section over the end of the first wrap until it overlaps the joint
at the end of the preceding length of pipe. Tape it in place.

The loose wrapping on the barrel of the pipe shall be pUlled snugly
around the barrel of the pipe, and excess material folded over the
top of the pipe and the folds held in place by means of short strips
of adhesive tape, at about eight (8) foot intervals along the pipe.

Repair any rips, punctures or other damage to the tube with the
adhesive tape or pieces of tube material secured with tape.

Bends and reducers in the line shall be covered with polyethylene in
the same manner as the pipe.

Valves, tees, crosses and outlets shall be wrapped with flat sheets
of the same material. The sheets shall be passes under valves and
brought up around the body to the stem. Edges shall be brought
together, folded twice and secured with the adhesive tape.

B. Valve Installation:

Valves shall be installed in accordance with AWWA C-600 or AWWA C­
603 modified as follows:

Just before installation in the trench, valves shall be fully opened
and closed to check the action, and a record made of the number of
turns required to fUlly open or close the valve.
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Valve boxes shall be installed over all buried valves in accordance
with standard details.

Valves twelve (12) inchel:; orsmaller in size shall be supported by
concrete blocks, in accordance with standard details.

Flared end sections shall be included in the contract unit price per
foot of pipe.

Pipe will be measured by the linear foot parallel to the central
axis of the pipeline, and shall include the length of fittings and
structure/excavation and structure backfill.

21456-C-12/13
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Method of Measurement:501-4

standard couplings or matching joints shall be used when more than
one (1) length of pipe is required, or when two (2) or more pieces
are joined, to form the valve box riser. Install extension stems on
all valves where the operating nut is five (5) feet or more below
grade.

Concrete supports shall be provided under valves in vaults and
manholes, and shall be constructed an inch low, then grouted with
non-shrink grout. Adjustable pipe supports shall be as indicated on
the project plans. Buried valves shall be supported on concrete
blocks as detailed in the project plans.

The end of pipe in closed structures will be considered to be at the
intersection of the central axis and the inside face of the wall and
for masonry and concrete headwalls it will be considered to be at
the intersection of the central axis and the face of the headwall.

Tees, wyes and other branches will be measured as pipe along the
central axis of the pipes to the point of intersection of said
central axes. Pipe reducers will be measured as pipe of the larger
diameter along the central axis.

October 18, 1991

No separate measurement or payment will be made for excavating
trenches and for furnishing, placing and compacting bedding and
backfill material as described and specified herein and on the
project plans, the cost thereof being considered as included in the
contract unit price per foot of pipe.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Slotted drain will be measured as per section 501 of these
specifications.

Slotted drain pipe shall conform to the requirements of section 501
and 1010 and shall be constructed at the locations shown on the
project plans.

October 18, 1991

SECTION 502
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SLOTTED DRAIN

Description:

Method of Measurement:

502-1

502-2
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503-2.01 Concrete:

503-2.04 structural Steel:

503-2 Materials:

503-3.01 Catch Basins:

21456-C-12/13
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CONCRETE CATCH BASINS

Description:503-1

SECTION 503

503-2.03 Masonry Mortar:

Portland cement concrete shall conform to the requirements of
section 1006 for Class B concrete.

503-2.02 Reintorcinq Steel:

Reinforcing steel bars or mesh shall conform to the requirements of
section 1003.

The work under this section shall consist of furnishing all
materials and constructing or reconstructing concrete catch basins,
including excavation, concrete removal and backfill. Work shall be
done at the locations designated on the proj ect plans and in
accordance with the details shown on the project plans and the
requirements of these specifications.

Masonry mortar shall be composed by volume of one part portland
cement, two parts fine aggregate, one-fifth part hydrated lime and
sufficient water to provide a plastic mixture. The lime shall be
considered as an addition to and not as replacing any cement.

503-3 Construction Requirements:

Fine aggregate shall conform to the requirements of ASTM C 144.
Portland cement and water shall conform to the requirements of
section 1006. Hydrated lime shall conform to the requirements of
ASTM C 207, Type N.

Mortar that has been mixed more than one hour shall not be used.
Retempering of mortar will not be permitted.

October 18, 1991

structural steel parts shall conform to the requirements of section
1004.

Excavation and backfill for the catch basin shall be performed in
accordance with the requirements of Subsection 203-5.
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Catch basins shall be cast-in-place or, at the option of the
subcontractor, may be precast units. A list of approved precast
units will be found in Subsection 601-1 of these specifications.

cast-in-place catch basins shall be constructed in accordance with
the requirements of section 601 and reinforced where called for on
the project plans in accordance with the requirements of section
605 in reasonably close conformity to the lines and grades shown on
the project plans and shall meet adjacent sidewalk, curb or gutter
surfaces with no appreciable offsets. The catch basin grates and
frames shall be fabricated and installed so that the bearing
surfaces of the grates shall rest securely on the bearing surfaces
of the grate frames.

Proper equipment shall be provided for lowering the precast
sections to position. The tongue end of the section shall be
placed in contact with the base structure unless otherwise
directed. Not more than two holes shall be cast or drilled in the
shell of each section for the purpose of handling and placing. If
such holes are provided, they shall be filled and finished with
mortar after placing the catch basins. Immediately before joining
precast sections, mortar shall be placed continuously around the
circumference of the receiving section's contact surface. Any
precast section damaged during handling or placing shall be
repaired or replaced at the option of the Engineer and at the
subcontractor's expense.

When specified on the project plans, aprons shall be constructed in
accordance with the details shown on the project plans. Aprons
shall be constructed from portland cement concrete or from
asphaltic concrete.

When specified on the project plans or ordered by the Engineer,
corrugated metal pipe shall be installed as a temporary drain for
the roadway. The pipes shall be subsequently filled with concrete.

Backfilling of the completed structure shall be in accordance with
the requirements of Subsection 203-5.

Preformed bituminous joint filler shall be installed where the
catch basin, concrete will meet new or existing concrete curb or
pavement.

503-4 Method of Measurement:

Catch basins will be measured as a unit for each catch basin,
including frame and grate.
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1. machined iron

F25 Moderate Duty Drainage Flap Gate components are as below:

Seating surfaces for frame and cover shall be:

All machined seats shall have a minimum sixty-three (63) microinch
finish.

21456-C-12/13
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FLAP GATES:

Description:

. Materials/Products:

construction Requirements:

Frame and Cover - Cast Iron per ASTM A-126, Class B.
pivot Lug - Ductile Iron per ASTM A-536, Gr. 65-45-12.
Hinge Link - Structural Steel per ASTM A-36, galvanized per

ASTM A-123.
Bronze Bushings and Washers - Commercial Bronze
Assembly Hardware and Pins - 18-8 stainless steel (Type 304)

504-1

SECTION 504

504-2

or
2. bronze seats securely mounted and attached to frame and

cover
or
3. a bronze seat securely mounted and attached to frame with

neoprene seat bonded into dovetail groove in cover to
cushion cover on closing

The Subcontractor shall furnish and install the following
material/products of Waterman Industries, Lubbock, TX, or approved
equal.

504-3

The work in this section shall consist of furnishing all materials
and installing flap gates at the locations designated on the
project plans and the requirements of these specifications .

The Subcontractor shall furnish and install a flap gate with a
frame of cast-iron of flatback or spigotback design, with machined
seating surface inclined from vertical at a minimum of 2 1/20 to
assure positive closure. For flatback gates mounted to thimbles,
the gate flange shall be machined and drilled to match thimble.

The cover shall be cast iron, cast in one (1) piece, with
reinforcing ribs or domed construction, designed to withstand the
seating head as shown on the project plans. An integral cast on
lifting eye shall be provided.
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The Subcontractor shall make sure that the gates are provided with
an adjustable, double-pivoted hinge linkage so designed to permit
complete seating, full opening, and with stops or other arrangement
to prevent the cover from rotating sUfficiently to become wedged in
the open position. pivot lugs mounted to frame shall be adjustable
to allow adjustment of hinge links without having to remove cover
from gate. The hinge links shall be bronze bushed, structural
steel (high-strength malleable iron, cast manganese bronze, or
wrought stainless steel).

All assembly hardware shall be type 18-8 stainless steel.

504-3.01 Finish:

All cast iron shall be painted with manufacturer's standard
shopcoat paint (special paint). Painting shall meet the
requirements of sections 610 and 1002 of these specifications.
structural steel hinge arms shall be galvanized. All bronze and
stainless steel parts do not require further finish.

504-4 SUbmittals:

At least fifteen (15) days prior to the flap gate purchase and
installation, the Subcontractor shall submit six (6) copies of the
following drawings and specifications:

Moderate Duty Drainage Flap Gate consisting of frame and
cover, pivot lug, hinge link, bronze bushings and washers
including all associated complete hardware and installation
procedures.

The Subcontractor shall not begin the work until after the drawings
are approved.

504-5 Method of Measurement:

Flap gates will be measured as a unit for each flap gate, complete
in place.
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506-2.01 General:

506-2 Materials:

Sealing design shall incorporate metal-to-metal contact between
machined surfaces. Critical mating surfaces where watertight

The work under this section consists of furnishing and installing
a pump station, complete with the wetwell, pumps with associated
cables and controls, piping , valves, connections to inlet and
outlet pipes, and other appurtances in accordance with the details
shown on the project plans and requirements of these
specifications.
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STORM WATER PUMP STATION

Description:506-1

SECTION 506

506-2.02 Pump Design:

The pump (s) shall be automatically and firmly connected to the
discharge connection, guided by no less than two (2) guide bars
extending from the top of the station to the discharge connection.
There shall be no regular need for personnel to enter the wetwell.
Sealing of the pumping unit to the discharge connection shall be
accomplished by a machined metal to metal watertight contact.
Sealing of the discharge interface with a diaphragm r a-ring or
profile gasket will not be acceptable. No portion of the pump
shall bear directly on the sump floor.

The Subcontractor shall provide the storm water pump station system
which includes two sUbmersible non-clog wastewater pumps; check,
gate, and flush valves; internal piping, external piping, and
fittings as shown on the pump station drawing along with control
panel with specified appurtenances; and all internal wiring.

The wetwell shall be constructed of sections of pre-cast reinforced
concrete pipe, ASTM C-76, D Load 1320 and cast-in-place reinforced
concrete slabs. The wetwell shall include a maintenance hoist base
and duplex access frame and cover.

October 18, 1991

506-2.03 Pump Construction:

Major pump components shall be of grey cast iron, ASTM 4-48, Class
thirty (30) with smooth surfaces devoid of blow holes or other
irregularities. All exposed nuts or bolts shall be AISI Type 304
stainless steel or brass construction. All metal surfaces coming
into contact with the pumpage, other than stainless steel or brass,
shall be protected by a factory applied spray coating of alkyd
primer with a chlorinated rubber paint finish on the exterior of
the pump.
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sealing is required shall be machined and fitted with Nitrile or
viton rubber o-rings. Fittings will be the result of controlled
compression of rubber O-rings in two (2) planes and o-ring contact
of four sides without the requirement of a specific torque limit.

Rectangular cross sectioned gaskets requiring specific torque
limits to achieve compression shall not be considered as adequate
or equal. No secondary sealing compounds elliptical o-rings,
grease, or other devices shall be used.

506-2.04 cooling system:

The Subcontractor shall provide each pump unit with an adequately
designed cooling system. The water jacket shall encircle the
stator housing, thus providing heat dissipation for the motor
regardless of the type of installation. Impeller back vanes shall
provide the necessary circulation of the cooling liquid through the
water jacket. The cooling media channels and ports shall be non­
clogging by virtue of their dimensions. Provisions for external
cooling and seal flushing shall also be provided. The
Subcontractor shall make sure while selecting and providing a
cooling system which shall provide continuous pump operation in
liquid temperature of up to one-hundred-four (104) degrees F only
and restrictions below this temperature shall not be acceptable.

506-2.05 Motor:

The Subcontractor shall provide, install, and make operable a pump
motor which shall be induction type with a squirrel cage rotor,
shell type design, housed in an air filled, watertight chamber,
NEMA B type. The stator windings and stator leads shall be
insulated with moisture resistant Class F insulation rate for
three-hundred-eleven (311) degrees F (one-hundred-fifty-five (155)
degrees C). The stator shall be dipped and based three (3) times
in Class F varnish and shall be of heat-shrink fitted into the
stator housing. The use of bolts, pins, or other fastening devices
requiring penetration of the stator housing is not acceptable. The
motor shall be designed for continuous duty handling pumped media
of one-hundred-four (104) degrees F (forty (40) degrees C) and
capable of up to fifteen (15) evenly spaced starts per hour. The
rotor bars and short circuit rings shall be made of cast aluminum.
Thermal switches set to open at two-hundred-sixty (260) degrees F
(one-hundred-twenty-five (125) degrees C) shall be embedded in the
stator lead coils to monitor the temperature of each phase winding.
These thermal switches shall be used in conjunction with and
supplemental to external motor overload protection and shall be
connected to the control panel. The junction chamber, containing
the terminal board, shall be hermetically sealed from the motor by
an elastomer compression seal. Connection between the cable
conductors and stator leads shall be made with threaded compression
type binding posts permanently affixed to a terminal board. Wire
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506-2.06 Cable Entry Seal:

506-2.07 Bearinqs:

nuts or crimping type connection devices are not acceptable. The
motor and pump shall be' designed ahd assembled by the same
manufacturer.

The pump shaft shall rotate on two bearings. Motor bearings shall
be permanently grease lubricated. The calculated B10 bearing life
rating shall be forty-thousand (40,000) hours minimum. The upper
bearing shall be a single deep groove ball bearing. The lower
bearing shall be a two (2) row angular contact bearing to
compensate for axial thrust and radial forces. Single row lower
bearings are not acceptable.

21456-C-12j13
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The power cable shall be sized according to the NEC and rCEA
standards and shall be of sufficient length to reach the junction
box without the need of any splices. The outer jacket of the cable
shall be neoprene. The motor and cable shall be capable of
continuous submergence underwater without loss of watertight
integrity to a depth of sixty-five (65) feet.

The motor horsepower shall be adequate so that the pump is non­
overloading throughout the entire pump performance curve from shut­
off through run-out.

The combined service factor (combined effect of voltage, frequency
and specific gravity) shall be a minimum of 1.15. The motor shall
have a voltage tolerance of plus or minus ten (10) percent. The
motor shall be designed for operation up toone-hundred-four
(104) degrees F (forty (40) degrees C). A performance chart shall
be provided showing curves for torque, current, power factor,
input/output KW and effic-iency. This chart shall also include data
on starting and no-load characteristics.

The cable entry seal design shall preclude specific torque
requirements to ensure a watertight and submersible seal. The
cable entry shall consist of a single cylindrical elastomer
grommet, flanked by washers, all having a close tolerance fit
against the cable outside diameter and the entry inside diameter
and compressed by the body containing a strain relief function,
separate from the function of sealing the cable. The assembly
shall provide ease of changing the cable when necessary using the
same entry seal. The cable entry junction chamber and motor shall
be separated by a stator lead sealing gland or terminal board,
which shall isolate the interior from foreign material gaining
access through the pump top. Epoxies, silicones, or other
secondary sealing systems shall not be considered acceptable.
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506-2.08 Mechanical Seal:

Each pump shall be provided with a tandem mechanical shaft seal
system consisting of two (2) totally independent seal assemblies.
The seals shall operate in an oil reservoir that hydrodynamically
lubricates the lapped seal faces at a constant rate. The lower,
primary seal unit, located between the pump and the oil chamber,
shall contain one stationary and one positively driven rotating
tungsten-carbide ring. The upper, secondary seal unit, located
between the oil chamber and the motor housing, shall contain one
stationary tungsten-carbide seal ring and one positively driven
rotating carbon seal ring. Each seal interface shall be held in
contact by its own spring system. The seals shall require neither
maintenance nor adjustment nor depend on direction of rotation for
sealing. For special applications, other seal face materials shall
be available.

The following seal types shall not be considered acceptable nor
equal to the dual independent seal specified: Shaft seals without
positively driven rotating members, or conventional couple
mechanical seals containing either a common single or double spring
acting between the upper and lower seal faces. Cartridge type
systems will not be acceptable. No system requiring a pressure
differential to offset pressure and to effect sealing shall be
used.

Each pump shall be provided with an oil chamber for the shaft
sealing system. The oil chamber shall be designed to prevent
overfilling and to provide oil expansion capacity. The drain and
inspection plug, with positive anti-leak seal, shall be easily
accessible from the outside. The seal system shall not rely upon
the pumped media for lubrication. The motor shall be able to
operate dry without damage while pumping under load.

506-2.09 Pump & Motor Shaft:

Pump and motor shaft shall be the same unit. The pump shaft is an
extension of the motor shaft. Couplings shall not be acceptable.
The pump shaft shall be C1035 Carbon Steel and shall be completely
isolated from the pumped liquid.

506-2.10 Impeller:

The impeller(s) shall be of gray cast iron, Class thirty (30),
dynamically balanced, double shrouded non-clogging design having a
long throughlet with acute turns. The impeller(s) shall be capable
of handling solids, fibrous materials, heavy sludge and other
matter found in wastewater. Whenever possible, a full vaned, not
vortex, impeller shall be used for maximum hydraulic efficiency,
thus reducing operating costs. Mass moment of inertia calculations
shall be provided by the pump manufacturer upon request.
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506-2.15 HDL Ball Check Valve:

506-2.12 Volute:

506-2.14 Mix-Flush Valve (Hydraulic):

A means of adjustment should be provided to achieve a 30-second
flushing period for different head and flow conditions.

214S6-C-12/13
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A wear ring system shall be used to provide efficient sealing
between the volute and suction inlet of the impeller. Each pump
shall be equipped with a brass, or nitrile rubber coated steel ring
insert that is drive fitted to the volute inlet.

Impeller(s) shall be ret-a1ned with an Allen head bolt and shall be
capable of passing a minifuhm'four (4) inch diameter solid. All
impellers shall be coated with alkyd resin primer.

506-2.11 Wear Rinqs:

All stators shall incorporate thermal switches in series to monitor
the temperature of each phase winding. At two-hundred-sixty (260)
degrees F (one-hundred-twenty-five (125) degrees C) the thermal
switches shall open, stop the motor, and activate an alarm.

One pump in each sump shall be equipped with a valve to provide
mixing within the sump at the time of start-up of the pump.

The valve is to be mounted directly on the pump volute to direct
part of the pumped discharge to flush solids into suspension at the
start of each pumping cycle. The valve shall be positioned on the
pump volute to provide a non-clogging flow operation.

Pump volute(s) shall be single-piece grey cast iron, Class thirty
(30), non-concentric design with smooth passages large enough to
pass any solids that may enter the impeller. Minimum inlet and
discharge size shall be as specified.

506-2.13 Protection:
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The valve shall be open at the beginning of each pumping cycle and
close under full pump discharge pressure for one minute. The valve
shall be operated by the liquid being pumped through a self­
contained hydraulic system. No external power source should be
required to operate the valve. units using electrical input will
not be acceptable.

Furnish and install two (2) Flygt HDL Ball Check Valves, Type 5087,
or approved equal, size eight (8) inch. The valve shall consist of
just three components: body, cover, and ball (one moving part).
The design of the valve shall be such that it keeps solids, stringy
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material, grit, rags, etc., moving without the need for back
flushing. In the operating mode, the ball shall not impede flow
through the valve. The operating flow area shall be equal to the
nominal size of the valve. The ball shall clear the waterway
providing "full flow" equal to the nominal size. It shall be non­
clog. There shall not be outside levers, weights, springs, dash
pots or other accessories required for a swing (clapper type) check
valve. The ball shall be hollow steel with an exterior of nitrile
rubber. It shall be resistant to grease, petroleum products,
animal and vegetable fats, diluted concentrations of acids and
alkalines (pH 4-10), tearing and abrasion. The body and cover
shall be of gray cast iron, Class thirty-five (35). Flange
drilling shall be according to ANSI B16.1, Class one-hundred­
twenty-five (125).

506-2.16 piping:

Pipe shall be Class fifty-two (52), restrained joint, ductile iron
pipe. The gate valves shall be bronze fitted with double-discs.

506-2.17 Access Frame and Cover:

Furnish and install one (1) duplex access frame in aluminum
material, rated three-hundred (300) lb/sq. ft., complete with upper
guide holder. Frame shall be securely placed, mounted above the
pump(s). Lower guide bar holders shall be integral with the pump
discharge connection. Guide bars (by others) shall be of at least
standard weight galvanized steel pipe of the size indicated on
drawings. The guide bars shall not support any portion of the
weight of the pump. Doors shall be of skid proof design and
provided with stainless steel hinges and stainless steel fasteners.
The doors open to ninety (90) degrees and lock automatically in
that position, with a stainless steel positive locking arm and a
stainless steel release handle. Doors are provided with a
stainless steel lifting handle and stainless steel locking bar.
The aluminum access frames and covers shall carry a guarantee of
ten (10) years against defects in material and/ or workmanship.
Size forty-eight by seventy-two inch (48 x 72) double door.

506-3 operating Conditions:

(1) The Subcontractor shall furnish and install and make operable
two submersible non-clog wastewater pumps which shall be
capable of delivering one-thousand-two-hundred (1,200) gallons
per minute (gpm) at fifty-three (53) feet total dynamic head
(TDH) along with an additional point which shall be one­
thousand-six-hundred (1,600) gpm at thirty-three (33) TDH on
the same pump performance curve. The shut-off head shall be
minimum 1.5 feet.
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2. Condensation heater.

Controls:

(2) The Subcontractor hCiso}?tion to furnish, install, and make
operable FLYGT pump (Mociel #3170 along with impeller #443) or
equivalent make meeting the requirement of this section.

The following shall be included with the panel:

1. High level alarm light, to be mounted on the top of the
control panel. Once triggered, the light must remain on
until deactivated manually by a reset button within the
panel. The alarm shall also include an unpowered contact
(dry contact).

21456-C-12/13
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Each pump shall be equipped with thirty (30) HP, submersible
electric motor connected for operation of four-hundred-sixty
(460) volts, three (3) phase, sixty (60) hertz four (4) wire
service, with forty (40) feet of submersible cable (SUBCAB)
suitable for submersible pump applications. The power cable
shall be sized according to NEC and ICEA standards and also
meet with P-MSHA approval. The pump shall be supplied with a
mating cast iron eight (8) inch discharge connection. Each
pump shall be fitted with fifteen (15) feet of lifting chain
or stainless steel cable. The working load of the lifting
system shall be fifty (50) percent greater than the pump unit
weight.

3. Running time meter for each pump.

506-4

The Subcontractor shall furnish and install and make operable one
(1) Flygt Model 3000 Automatic Pump Control Center or approved
equal in a lockable, weatherproof NEMA 4 enclosure for four­
hundred-sixty (460) volts, three (3) phase, sixty (60) hertz four
(4) wire power supply. Panel shall include door in door
construction featuring a hinged inner door. For each pump motor,
there shall be included: a combination circuit breaker/overload
unit providing overload protection, short-circuit protection,
resert and disconnect for all phases; across-the-line magnetic
contactors; hands/off/auto pump operations selector switch;
overload device to be precalibrated to match motor characteristics,
and factory sealed to ensure trip setting is tamperproof; one­
hundred-twenty (120) volt control panel pilot circuitry. A twenty­
four (24) volt control circuit transformer with disconnect circuit
breaker and overload protection, for external pilot circuitry shall
be included with an automatic electric alternator for two (2) pump
stations (providing alternating operation of pumps under normal
conditions, or in cases of high level, allowing both pumps to
operate simultaneously). Terminal boards for connection of line,
pump, and level sensors shall be provided.

October 18, 1991
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4. Pump run lights.

5. Mounting brackets.

6. Power monitor.

7. A grounding type convenience duplex outlet shall be
provided on the side of the cabinet for operation of one­
hundred-fifteen (115) volt AC devices.

8. An automatic alternator with manual "on-off" switch shall
be provided to change the sequence of operation of the
pumps on the completion of each pumping cycle.
Provisions shall also be made for the pumps to operate in
parallel, should the water level in the wetwell reach the
"lag pump on" switch.

9. Controls and timers to "exercise" and run both pumps for
twenty (20) seconds every month during dry periods.

The Contractor shall furnish, install,
disconnect on the side of the control panel.
be housed within a NEMA-3R enclosure.

and connect a main
The disconnect shall

The Contractor shall prepare complete power and control wiring
diagrams for all the station components. These diagrams shall be
submitted to the Engineer for approval as per the contract
requirements for shop drawing submittal and review.

506-4.01 Liquid Level Sensors:

Furnish and install four (4) Flygt Model ENH-10 Liquid Level
Sensors, or approved equal, with forty (40) feet of electrical
cable. Level Sensors shall be a non-floating, displacement type.
Level Sensors shall be rated for operation at milliwatt levels.
Floats or restrained floats shall not be considered as equal.

506-5 Pump Test:

The pump manufacturer shall perform the following inspections and
tests on each pump before shipment from the factory:

1. Impeller, motor rating, and electrical connections shall
first be checked for compliance to the customer's
purchase order.

2. A motor cable insulation test for moisture content or
insulation defects shall be made.

3. Prior to submergence, the pump shall be run dry to
establish correct rotation and mechanical integrity.
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3. Performance curves and dimension data for each pump

2. Dimensions and descriptive data on all manufactured items

506-7.01 Pump Warranty:

506-7 Pump Warranty and Services:

21456-C-12/13
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SUbmittals:506-6

5. Wiring diagrams for the control panel

6. Shop drawings of fabricated equipment

5. After Operational Test No.4, the Insulation Test (No.2)
is to be performed again.

A written certified report stating that the foregoing steps have
been done shall be supplied with each pump at the time of shipment.

At least four weeks prior to ordering the storm water pump station
system equipment and structure, the Subcontractor shall submit the
six (6) copies of the following in accordance with Section 105 of
these specifications:

1. Manufacturers' operation and maintenance manuals

7. Wet well structure reinforcing bar lists and bending
diagrams

4. Shop drawings showing detailed dimension drawings of the
pump station locating all equipment but not limited to
piping, valves, control panel, along with supports all
electrical, conduit, junction boxes, etc. complete.

4. The pump shall be run sUbmerged in water to a minimum of
six (6) feet.

The Pump station Supplier's representative shall train the
Subcontractor, the Engineer, and the appropriate maintenance
personnel in the operation and maintenance of the pumping station,
during three (3) heavy runoff storms.

October 18, 1991

The pump manufacturer shall warrant the units being supplied to the
Owner against defects in workmanship and material for a period of
five (5) years or ten-thousand (10,000) hours under the Municipal
Wastewater - Permanent Installation Warranty Policy under normal
use, operation, and service. The warranty shall cover parts and
labor and shall be in printed form and apply to all similar units.
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506-7.02 Factory Service:

Factory-approved service facilities including factory trained
mechanics shall be available for emergency and routine service to
the project site which is about fifty (50) miles northwest of the
City of Phoenix.

506-7.03 Experience Clause:

The pump manufacturer shall have a minimum of ten-thousand (10,000)
units of similar type pumps, installed and operating for no less
than five (5) years in the united states.

506-8 operation and Maintenance Manuals:

The Supplier shall provide complete and detailed Installation,
Operation, and Maintenance Manuals. These manuals shall cover, in
addition to installation and general operating procedures, the
operation, maintenance, and servicing procedures of the major
individual components provided with the pump station, complete
bills of material and parts lists.

506-9 Method of Measurement:

Measurement will be on a lump sum basis.
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Refer to sections 203 and 802 of these specifications for
measurement.

The construction requirements shall be as designated in Section 203
and 802 of these specifications.

The work under this section shall consist of all operations
necessary to excavate a Diversion Channel as designated on the
project plans, as specified in section 203 and 802 of these
specifications, directed by the Engineer and specified herein.

October 18, 1991 21456-C-12j13
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DIVERSION CHANNEL

Description:

Blank:

Construction Requirements:

Hethod of Measurement:

508-1

508-3

508-4

SECTION 508

508-2
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Preformed bearing pads and elastomeric bearing pads shall conform
to the requirements of section 1011 of these specifications.

Reinforcing steel shall conform to the requirements of Section 1003
of these specifications.

Materials furnished for water stops shall conform to the
requirements of section 1011 of these specifications.

Liquid membrane-forming compound shall conform to the requirements
of Subsection 1006-2.05 of these specifications.
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CONCRETE-STRUCTURES

Description:

Materials:

601-1

SECTION 601

The work under this section shall consist of furnishing all
materials and constructing structures such as underpasses or parts
of structures to the forms, shapes and dimensions shown on the
proj ect plans and to the lines and grades established by the
Engineer and in accordance with the requirements of these
specifications. When the structures or parts of structures are
precast, the work shall also include transporting and erecting the
units.

601-2

Concrete structures such as catch basins, headwalls, wing walls and
other small miscellaneous structures of sizes which can readily be
precast as units and furnished and installed in place are hereby
defined as minor structures. Minor structures, at the option of
the Subcontractor, may be either constructed of cast-in-place
concrete or furnished and installed as precast units providing they
are fabricated in accordance with drawings submitted and approved
in accordance with requirements which may be found herein.

Portland cement concrete shall conform to the requirements of
section 1006 of these specifications for Class S or Class B
concrete as shown on the project plans.

Where a strength is shown on the proj ect plans but a class of
concrete is not indicated, it shall be construed to mean Class S
concrete having the required minimum compressive strength shown at
twenty-eight (28) days. .

October 18, 1991

Materials furnished for expansion joint filler and joint seal shall
conform to the requirements of Section 1011 of these
specifications.
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601-3 Construction Requirements:

601-3.01 Foundations:

Foundations for structures shall be placed on suitable earth or
rock bearing, on a concrete foundation seal, as shown on the
project plans. Excavation and backfill shall be in accordance with
the requirements of SUbsection 203-5 of these specifications.
Except where tremie concrete is specified, no concrete shall be
placed under water or against water-bearing strata.

601-3.02 Falsework and Forms:

(A) Design and Drawings:

The Subcontractor shall be responsible for designing and
constructing safe and adequate falsework and forms which provide
the necessary rigidity, support the loads imposed, and produce in
the finished structure the lines, grades, and dimensions shown on
the project plans and established by the Engineer.

Forms shall be any system of structural elements which provides
horizontal support or restraint to the lateral pressure of
concrete.

Falsework shall be any system of structural elements that provides
temporary support for loads from plastic concrete, forms,
reinforcing steel, structural steel, loads from placement
operations or other related loads, and continues to provide support
until the concrete has attained adequate strength and the structure
is capable of self-support.

The design load for falsework shall consist of the sum of dead and
live vertical loads, and an assumed horizontal load. The minimum
total design load for any falsework shall be not less than one­
hundred (100) pounds per square foot for the combined live and dead
load regardless of slab thickness. .

Dead loads shall include the weight of concrete, reinforcing steel,
forms and falsework. The weight of concrete, reinforcing steel and
forms shall be assumed to be not less than one-hundred-sixty (160)
pounds per cubic foot for normal concrete and not less than one­
hundred-thirty (130) pounds per cubic foot for lightweight
concrete.

Live loads shall consist of the actual weight of any equipment to
be supported by falsework applied as concentrated loads at the
points of contact and a uniform load of not less than fifty (50)
pounds per square foot applied over the area supported.
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Unless otherwise specified on the project plans, deflection of the
falsework span due to the weight of concrete only shall not exceed
1/240 of the falsework beam span irrespective of the fact that the
deflection may be compensated for by camber strips.

The assumed horizontal load: to be resisted by the falsework bracing
system shall be the sum bfthe actual horizontal loads due to
equipment, construction sequence or other causes and an allowance
for wind, but in no case shall the assumed horizontal load to be
resisted in any direction be less than two (2) percent of the total
dead load. The falsework shall be designed so that it will have
sufficient rigidity to resist the assumed horizontal load without
considering the weight of the concrete.

For falsework spans over roadways, all exterior falsework stringers
and stringers adjacent to the ends of discontinuous caps, the
stringer or stringers over points of minimum vertical clearance and
every fifth remaining stringer, shall be mechanically connected to
the falseworkcap or framing. Such mechanical connections shall be
capable of resisting a load in any direction, including uplift on
the stringer, of not less than five-hundred (500) pounds. Such
connections shall be installed before traffic is allowed to pass
beneath the span.

Falsework shall be designed by the working stress design method,
and stresses under all loads shall not exceed the maximum allowable
stresses provided for in the current edition of AASHTO standard
Specifications for Highway Bridges. The maximum allowable stresses
provided for in the National Design Specification for wood
construction (NOS) may be used as an alternate to the AASHTO
specifications for timber design. The maximum allowable horizontal
shear stress in timber shall not exceed one-hundred-twenty-five
(125) pounds per square inch after all applicable modification
factors have been applied.

21456-C-12j13
Specifications

601-3 of 15

The vertical load used for the design of falsework posts, but not
footings, which support the portion of the falsework over openings,
shall be increased to not less than one-hundred-fifty (150) percent
of the design load calculated in accordance with the provisions for
design load previously specified.

Each falsework post adjacent to roadways shall be mechanically
connected to its supporting footing at its base, or otherwise
laterally restrained, so as to withstand a force of not less than
two-thousand (2,000) pounds applied at the base of the post in any
direction except toward the roadway. Such posts also shall be
mechanically connected to the falsework cap or stringer. Such
mechanical connection shall be capable of resisting a load in any
horizontal direction of not less than one-thousand (1,000) pounds.

October 18# 1991
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The falsework shall be located so that falsework footings or piles
are at least three (3) inches clear of railing posts and barriers
and all other falsework members are at least one (1) foot clear of
railing members and barriers.

Falsework design will require written approval by the Engineer
prior to commencing work and shall be in accordance with the
requirements of Subsection 106 of these specifications.

The drawings shall be complete and fUlly-detailed working drawings
showing the dimensions· and material for all parts,· arrangement,
spacing, and connections, and all provisions for adjustment and for
measuring displacement. The data may be presented as convenient
either on the drawings or in the design summary, which shall also
describe the assumptions and types of calculations used in the
design and the stresses and deflections found for critical points.
For any embankments used, the equivalent of the above drawings and
data shall be SUbmitted, and in addition the source,
classification, and compaction requirements for the material and
the results of any tests performed on the material. In no case
shall the embankment be compacted to less than ninety (90) percent
compaction, and the top three (3) feet shall be compacted to a
density of not less than ninety-five (95) percent of maximum dry
density at a moisture content within one (1) percent below and two
(2) percent above optimum moisture content as determined in
accordance with the requirements of ASTM 1556 for density and
AASHTO T 217 or AASHTO T 26 for moisture as approved by the
Engineer. Maximum dry density and optimum moisture content shall
be established in accordance with ASTM 0 1557 (Modified Proctor) .
The embankment shall be topped with a lean concrete waste slab
screeded to the required grades.

The supports for deck falsework, forming or screed supports shall
not be welded to steel girders, shear connectors, slab ties or
girder stirrups.

(B) Falsework Construction:

The falsework shall be constructed to conform to the falsework
drawings. The materials used in the falsework construction shall
be of the quality necessary to sustain the stresses required by the
falsework design. The workmanship used in falsework construction
shall be of such quality that the falsework will support the loads
imposed on the falsework.

Falsework shall be founded on a solid footing safe against
undermining and capable of supporting the loads imposed.

No concrete shall be placed in any forms supported by falsework
until the Subcontractor's professional Engineer has inspected the
completed falsework and has issued a properly signed and sealed
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(C) Forms Construction:

(1) General Requirements:

Forms shall be constructed so that portions may be removed without
disturbing forms that are to remain. Forms to be used when a Class

Forms shall be of wood, metal or other suitable material conforming
to the requirements specified herein.

21456-C-12/13
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If any weakness develops during the placing of the concrete or the
falsework shows any undue settlement or distortion, the work shall
be stopped and the falsework corrected and strengthened.

certificate that the falsework has been constructed according to
the approved falsework drawings.

Wedges, screws or jacks shall be used in connection with falsework
to set the forms to required grade and uniform bearing prior to
placing concrete.

The Subcontractor shall provide tell-tales attached to the soffit
forms and readable from the ground in enough systematically placed
locations to determine the total settlement of the entire portion
of the structure where concrete is being placed.

All wedges shall be in pairs to insure uniform bearing. Laminated
sections will not be permitted. If additional material is required
under wedges, either single blocks or thicker wedges will be
required. A sufficient number of wedges shall be used to cover the
entire bearing area.

The forms shall be mortar-tight and shall be designed, constructed,
braced and maintained so that the finished concrete will be true to
line and elevation and will conform to the required dimensions and
contours. They shall be designed to withstand the pressure of
concrete with consideration given to rate of concrete placement,
temperature of the concrete, use of set-retarding admixtures or
pozzolanic materials in the concrete, the effects of vibration as
the concrete is being placed and all loads incidental to the
construction operations, without distortion or displacement.
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Stay-in-place forming shall not be used unless specified on the
plans or approved by the Engineer. Expanded metal meshes may be
used to form construction joints providing: (1) three (3) inch edge
cover is maintained, and (2) use in bridge decks is prohibited.

Forms reused shall be maintained at all times in good condition as
to accuracy of shape, strength, rigidity, watertightness and
smoothness of surface. Forms or form lumber unsatisfactory in any
respect shall not be used.
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II finish or ornamental work is required shall be constructed of
metal, fiberglass coated panels, or plywood. All form joints shall
be taped or caulked in an acceptable manner. Forms for this work
shall be equivalent to first-class pattern work.

Forms shall be filleted three-quarter (3/4) inch at all exposed,
sharp corners of the concrete.

All forms shall be treated with an approved form release agent
before concrete is placed. Any material which will adhere to or
discolor the concrete shall not be used.

Forms shall be cleaned of all dirt, sawdust, water and other
foreign material prior to placing concrete in the forms.

For narrow walls and columns where the bottom of the form is
inaccessible, provisions shall be made for cleaning out extraneous
material immediately before placing the concrete.

(2) Wood Forms:

All lumber used for forms shall be free from defects affecting the
accuracy of shape, strength, rigidity, watertightness and
smoothness of the surface. All lumber for forms above stream bed.
shall be plywood. All form lumber shall be securely fastened to
the studding so that cupping cannot occur. Chamfer strips shall be
of selected material dressed to true line and uniform dimensions.
The interior surfaces of all forms in contact with concrete
surfaces which will be exposed in the finished work shall be smooth
and even. No uneven or offset joints or single boards projecting
so that their impressions are left in the concrete will be allowed.
Forms, as far as practicable, shall be so constructed that the form
marks will conform to the general lines of the structure. In
general, grain of the lumber and direction of side joints shall be
horizontal on wide faces and walls and vertical on narrow faces.
If varying widths of panels are used, the wider panels shall be
placed on the bottom and the narrower ones near the top. Panel end
joints shall be staggered not less than three (3) feet. Spreaders
made of wood shall not be left in the concrete.

(3) Metal, Fiberqlass and Other Forms:

The same provisions as specified under wood forms shall apply to
metal and fiberglass forms and, in addition, the following shall
apply:

All bolts and rivet heads shall be countersunk. Clamps, rods,
pins or other connecting devices shall be designed to hold the
forms rigidly together and allow removal without injury to the
concrete. Forms which do not present a smooth surface or are
not properly aligned shall not be used.

October 18, 1991
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(D) Removal of Falsework and Forms:

No falsework or forms shall be relieved of load and no forms shall
be removed without approval of the Engineer.

Falsework for cast-in-place non-prestressed structures or composite
superstructures shall not be removed until either:

Care shall be exercised to keep the forms free of dust, grease
or other foreign matter which will tend to discolor the
concrete.

2l456-C-12jl3
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(1) At least ten (10) days after the last concrete has been
placed in each continuous span and until the
compressive strength of all placed concrete has
attained at least seventy (70) percent of the required
twenty-eight (28) day compressive strength.

(2) At least five days after the last concrete has been
placed in each continuous span and until the concrete
has attained the required twenty-eight (28) day
compressive strength.

Metal forms shall be used for the casting of precast I-beams,
box beams, and voided or flat slabs where the contract number
of units combined dictates production runs equal to or longer
than the precasting bed length. A limited number of units,
having a total combined length at least one unit length less
than bed length, may be cast with alternate forms, as approved
by the Engineer. Dimensional tolerances using-alter-nate forms
shall conform with 601-4.02(B) of these specifications.

October 18, 1991

side forms for footings, beams, girders, box culverts, columns,
railings, curbs or other members wherein the forms do not resist
dead load bending may be removed after the concrete has set and the
Subcontractor shall cure and protect the concrete thus exposed in
accordance with the requirements of Section 1006. The
Subcontractor shall assume all risks and responsibility reSUlting
from such removals. Forms for cast-in-place concrete, unless
otherwise specified herein, shall not be removed until at least
seven (7) days after concrete has been placed in the forms, without
the approval of the Engineer.

Placement of backfill material shall be in accordance with
Subsection 203-5.03(B) of these specifications. Where backfill is
to be placed against both sides of a structural element, the
backfill elevations on one (1) side of the element shall not exceed
the backfill elevations on the opposite side of the element by more
than five (5) feet.
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Forms for precast concrete shall stay in place a minimum of fifteen
(15) hours.

The period of time between the placement of concrete in the top
slab of a standard concrete box culvert (twelve (12) foot span or
less) and the removal of the slab support forms may be reduced to
forty-eight (48) hours if the top slab remains supported along the
center line of the culvert span by a continuous beam and line of
posts erected as a part of the original slab form, arid which will
remain in place, undisturbed, a minimum of seven days.

If the Engineer allows the removal of forms before the specified
curing period has elapsed, the Subcontractor shall cure the
concrete for the remaining required curing time by one of the
methods specified in Section 1006 of these specifications.

Forms for cast-in-place concrete that require a Class II finish may
be removed after the concrete has set, providing the required
surface finishing of the concrete is completed within four (4)
days. If finishing cannot be completed within four (4) days, the
forms shall remain in place for seven (7) days.

Care shall be taken in removing falsework and forms so as not to
deface or damage the structure. Methods of removal likely to
damage or cause overstressing of the concrete shall not be used.

All falsework shall be removed from underpass superstructures prior
to opening the structure to traffic.- Falsework shall be removed in
such a manner that excessive stresses are not induced into the
structure. Holes or blockouts shall not be drilled or cast into
the structure to facilitate removal of the falsework.

601-3.03 Placinq Concrete:

(A) General Requirements:

No concrete shall be placed in any structure until the placement of
reinforcing steel and the adequacy of the forms and falsework have
been approved by the Engineer.

Adequate time shall be given to the Engineer to check all form
dimensions, embedded items, and placement of reinforcing steel.
Concrete shall not be placed until all necessary corrections have
been made by the Subcontractor and all work required for the
proposed pour has been completed.

Reinforcing steel' shall be placed in accordance with the
requirements of section 605 of these specifications and the project
plans.
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Concrete shall be placed in horizontal layers not over twenty-four
(24) inches in depth unless otherwise approved by the Engineer.

No concrete that has partially hardened or been contaminated by
foreign materials shall be deposited in the structure.

The rate of concrete placement for the bottom slabs and girder
walls of cast-in-place box girder superstructures shall not be less

Care shall be taken to fill all areas within the forms and to force
the concrete under and around the reinforcement without displacing
the reinforcement or other embedded items.

21456-C-12j13
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Concrete placed in slabs and floors other than bridge decks shall
be struck off by means of a screed. The screed may be
self-propelled screed equipment or the type specified under
Subsection 401-3.04(0) of these specifications, Fixed Form-Manual
Methods.

Concrete shall be placed as nearly as possible in its final
position and the use of vibrators for shifting the mass of fresh
concrete will not be permitted. Dropping the concrete more than
eight feet without the use of approved pipes or tubes will not be
allowed.

The sequence of concrete placement shall be as shown on the proj ect
plans or as approved by thE!! Erigineerwhen not shown on the project
plans.

Conveying equipment shall be capable of providing a supply of
concrete to the point of placement without segregation, or
interruptions sufficient to permit loss of plasticity between
successive increments.

Concrete shall be placed and consolidated by methods that will not
cause harmful segregation and will result in a dense homogeneous
concrete free of honeycomb or voids.

October 18, 1991

The rate of concrete placement and consolidation shall be such that
the formation of cold joints within monolithic sections of any
structure will not occur. Any portion of any structure displaying
apparent cold joints will be rejected, unless the Subcontractor, at
his expense, can submit evidence that will indicate that either a
cold joint does not exist or that a cold joint is not detrimental
to the structure. The Engineer shall be the sole judge in
determining the existence of a cold joint and whether its existence
is detrimental to·the structure. The rate of concrete placement
for major structures shall not be less than thirty-five (35) cubic
yards per hour unless otherwise specified or approved in writing by
the Engineer.
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than sixty (60) cUbic yards per hour when the volume of concrete to
be placed exceeds three-hundred (300) cUbic yards.

(B) pumping Conerete:

Where concrete is conveyed and placed by mechanically applied
pressure, the equipment shall be of suitable type and shall have
adequate capacity for the work. The concrete shall not flow either
over or through any piping, fittings or equipment which is
fabricated of aluminum or aluminum alloys. The operation of the
pump shall be such that a continuous stream of concrete without air
pockets is produced. Excessive segregation due to high velocity
discharge of the concrete will not be permitted. When pumping is
completed, the concrete remaining in the pipeline, if it is to be
used, shall be ejected in such a manner that there will be no
contamination of the concrete or segregation of the ingredients.
standby equipment shall be readily available to replace initial
pumping equipment should breakdown occur.

(C) Vibrating Concrete:

All concrete in structures shall be consolidated by means of
approved vibrators together with any other equipment necessary to
perform the work as specif ied herein. The minimum frequency of the
internal vibrators shall be eight-thousand (8 f 000) vibration cycles
per minute.

Vibration shall be applied in the area of the freshly deposited
concrete. Vibrators shall penetrate to the bottom of the concrete
layer and at least six (6) inches into the preceding layer. The
vibration shall be of sufficient duration and intensity to
consolidate the concrete thoroughly within fifteen (15) minutes
after it has been deposited in the forms.

Vibration shall not be continued at anyone point to the extent
that localized areas of grout are formed. Application of vibrators
shall be at points uniformly spaced and not farther apart than
twice the radius over which the vibration is visibly effective.

Revibration of concrete may be required at any time as directed by
the Engineer.

The Subcontractor shall provide sufficient equipment to insure
uninterrupted and continuous vibration of concrete.

601-3.05 Finishing Concrete:

(A) General Requirements:

The appropriate finish, as specified herein, shall be applied to
each surface of all concrete structures.
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(C) Class II Finish:

(B) Class I Finish:

All bolts, wires, snap-ties, and rods shall be clipped and recessed
one (1) inch below the surface of the concrete. All holes,
honeycomb, rock pockets and other surface imperfections shall be
cleaned to sound concrete, thoroughly moistened and carefully
patched with mortar.

Mortar shall be composed of one part cement, two parts of fine
sand, water and an adhesive of a type approved by the Engineer. A
portion of the required cement shall be white as required to match
the color of the surrounding concrete. Small voids due to
entrapped air and water in precast members need not be patched.

214S6-C-12j13
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Formed surfaces normally in view ·of vehicular or pedestrian
traffic, or not covered by fill material shall present a pleasing
appearance of uniform color and texture commonly achieved by the
use of clean, smooth plywood forms joined tightly or taped at the
joints, preformed metal forms, paper tubing forms, or
specially-coated forms. If a pleasing appearance has not been
achieved, either in the formed surface or at the joints, the
Engineer will order that the surface be finished in accordance with
the requirements for a Class II Finish.

All formed surfaces will require a Class I Finish. Formed surfaces
shall be finished immediatE§ly after the removal of forms in
accordance with the requirements specified herein. If rock pockets
or honeycomb are of such an extent and character as to affect the
strength of the structure and to endanger the steel reinforcement,
the Engineer may declare the concrete defective and require the
removal and replacement of that portion of the structure affected
at the expense of the Subcontractor.

October 18, 1991

The surface shall be patched and pointed as specified herein for
Class I finish. When the mortar used in patching and pointing has
set SUfficiently, the surface shall be rubbed with cork, wood, or
rubber floats, polystyrene, or a mechanical carborundum stone.
During the rUbbing process, a thin mortar, matching the color of
surrounding concrete, may be used to facilitate producing a
satisfactory lather. The mortar used to produce a lather shall not
be used in quantities sufficient to cause a plaster coating to be
left on the finished surface. Rubbing shall continue until
irregularities are removed and there is no excess material. At the
time a light dust appears, the surface shall be brushed or sacked.
Brushing or sacking shall be carried in one direction so as to
produce a uniform texture and color.
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601-3.06 Curing Concrete:

Curing cast-in-place concrete and curing precast concrete members
shall be in accordance with the requirements of Subsection 1006 of
these specifications.

601-3.08 Backfilling:

structure backfill shall be placed in accordance with the
requirements of Subsection 203 of these specifications.

(A) Precast Concrete structures:

(1) General:

Precast units that do not comply with the dimensional tolerances
specified herein will be rejected. Precast units that show
evidence of cracks, pop outs, voids or other evidence of structural
inadequacy or imperfections that will reduce the aesthetics of the
unit after final placement will be rejected.

(2) Precast Minor structures:

The maximum allowable tolerances or deviations from the dimensions
shown on the drawings shall be as follows:

(a) Overall dimensions of member: one-quarter (1/4) inch per
ten (10) feet, maximum of ± three-quarter (3/4) inch

(b) Cross-sectional dimensions: Sections six (6) inches or
less ± one-eighth (1/8) inch

sections eighteen (18) inches or less and over six (6)
inches ± three-sixteenth (3/16) inch

Sections thirty-six (36) inches or less and over eighteen
(18) inches ± one-quarter (1/4) inch

sections over thirty-six (36) inches ± three-eighths
(3/8) inch

(c) Deviations from straight line:
Not more than one-quarter (1/4) inch per ten (10) feet

All exposed, sharp corners of the concrete shall be
filleted three-quarter (3/4) inch with a maximum
allowable deviation of ±-one-eighth (1/8) inch
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601-4.01 Surface Texture:

601-4 Tests on Finished structures:

601-4.02 Dimensional Tolerances:

(A) cast-in-Place Concrete:

21456-C-12j13
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(2) Variation in cross-sectional dimensions of columns, piers
and in the thickness of slabs and walls:

*Does not apply to reinforcing steel placement.

*Greater than specified - No Limit

Less than specified - five (5) percent of specified
thickness up to a maximum of one
(1) inch

(4) Variation in footing thickness:

(3) Variation in footing cross-sectional dimensions in
project plans:

+ 2 inch
- 1/2 inch

+ 1/4 inch
- 1/8 inch

In any ten (10) foot or less length: 3/8 inch
Maximum for the entire length: 1 inch

(1) Variation from plumb in the lines and surfaces of
columns, piers, abutment and walls:

The grooves for decks exposed directly to traffic shall be one­
sixteenth (1/16) to one-eighth (1/8) inch in width and three­
thirty-seconds (3/32) to six-thirty-seconds (6/32) inch in depth.
The textured groove depth will be measured in accordance with the
requirements of Arizona Test Method 310. The center spacing of the
grooves shall be one-half (1/2) inch to one (1) inch.

The maximum allowable tolerances or deviations from dimensions
shown on the approved shop drawings shall be as follows:

October 18, 1991
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(5) Subgrade Tolerances:

Slab poured on sUbgrade excepting footing thickness:

+ 1/4 inch
- 3/4 inch

601-4.03 compressive strength and Acceptance:

Sampling and testing for compressive strength and acceptance for
compressive strength will be in accordance with the requirements of
Subsection 1006-7 of these specifications.

601-4.04 opening to Traffic:

No vehicular traffic will be allowed on the structure until at
least ten days after the last concrete has been placed in each
continuous portion of a structure and until the compressive
strength of all placed concrete has reached the required twenty­
eight (28) day compressive strength on structures in which
cast-in-place concrete has been used.

601-5 Submittals:

At least two (2) weeks prior to the concrete structures
construction, the Subcontractor shall submit six (6) copies of the
following:

1. Precast minor structures:

The precast minor
basins, headwalls,
structures.

structures shall consist of catch
wingwalls and other miscellaneous

The "H" dimension as shown on the project plans or
Standard Drawings for catch basins shall be determined in
the field prior to casting. The Subcontractor is advised
to acquaint himself with conditions peculiar to the
project which might limit the use of precast items.

If corrections are required, one set of drawings will be
returned with the required revisions noted thereon.
After corrections have been made, six (6) sets of
corrected drawings must be re-submitted. Upon approval,·
the manufacturer will be notified in writing and the
precast item will be listed as an approved alternate.

2. Liquid membrane forming compound.

3. Expansion joint filler and joint seal.
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4. Preformed bearing pads and elastomeric bearing pads.

When concrete is to be paid for by the cubic yard, measurement will
be made in accordance with the dimensions shown on the project
plans or such other dimensions as may be ordered in writing by the
Engineer. No deduction will be made for the volume occupied by
reinforcing steel or structural steel.

The quantity of precast, prestressed structural members to be
measured for payment will be the actual number of members, except
piling, of the various types and sizes, installed in place,
complete and accepted. Each member shall include the concrete,
steel reinforcement and anchorages, plates, nuts, and such other
materials contained within or attached to the unit.

October 18, 1991

Concrete placing methods and equipment used.

withplan
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Falsework structural
calculations.

Field test results.

Method of Measurement:

5.

6.

7.

601-6
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Concrete underpasses and box culverts measurement shall conform to
the requirements of sections 601 and 605 of these specifications.

The work shall conform to the requirements of Section 601 of these
specifications.

Submittals shall conform to the requirements of section 105 of
these specifications.

For the underpasses, wall backfill and top slab overburden shall be
placed at least twenty-one (21) days but not more than twenty-eight
(28) days after the top slab falsework is removed.

21456-C-12j13
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CONCRETE UNDERPASSES AND BOX CULVERTS

Description:

Materials:

Construction Requirements:

Submittals:

Method of Measurement:

SECTION 602

602-1

602-2

The work under this section shall consist of furnishing all
materials and constructing reinforced concrete underpasses and
reinforced concrete box culverts to the forms, shapes and
dimensions shown on the project plans and to the lines and grades
established by the Engineer and in accordance with the requirements
of sections 601, 605, 1003 and 1006 of these specifications.

602-3

602-4

Portland cement concrete shall conform to the requirements of
section 601 and 1006 of these specifications for Class S as shown
on the project plans.

Reinforcing steel shall conform to the requirements of section 605
and 1003 of these specifications.

602-5

October 18, 1991
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Preformed cellular plastic filler shall conform to the requirements
of ASTM D 3204 and as approved by the Engineer.

Dowels bars shall be placed to a vertical and a horizontal
tolerance of + one-half (1/2) of an inch of the specified depth,
centering and spacing.

The dowel bars shall be uniformly coated with a thin film of heavy
waterproof grease for the full length of the dowel immediately
prior to concrete placement.

Dowels bars shall be placed parallel to the pavement center line
and pavement surface within a tolerance of ± three-eighths (3/8) of
an inch of the full dowel length.

21456-C-12j13
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ANCHOR SLAB (for PCCP):

Description:

Materials:

Construction Requirements:

SECTION 603

603-1

603-2

603-3

The work under this item shall consist of furnishing all labor,
equipment and materials required for installing the anchors for
Portland Cement Concrete Pavement at the locations and in
accordance with the details shown on the project plans and the
requirements of these specifications.

Joint sealant shall conform to the requirements of ASTM D 3406.

Concrete shall be Class S (Flc = 3,000) conforming to the
requirements of section 1006 of these specification.

Dowel bars shall be plain round bars, one and a quarter (1-1/4)
inches in diameter and eighteen (18) inches in length and shall
conform to the requirements of AASHTO M 254 with Type H coating.
Type B coating shall be an approved epoxy.

The dowel core material shall conform to the requirements of AASHTO
M 227, Grade fifty (50).

Dowels shall be secured in place before concrete placement begins,
by approved methods of assemblies that will hold the dowels in
position without disruption throughout construction.

Dowels shall be placed at the mid-depth of the slab and centered
about the weakened plane joint. Dowels shall be spaced at twenty­
five (25) inches center to center, but shall not be placed within
fifteen (15) inches of the pavement edge or within four (4) inches
of a longitudinal joint.

October 18, 1991
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603-4 submittals:

Submittals shall conform to the requirements of section 105 of
these specifications.

603-5 Method of Measurement:

Anchors will be measured by the unit, each, complete as shown on
the project plans.

October 18, 1991
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605-3.01 General:

605-3 Construction Requirements

steel reinforcing bars, wire, and welded wire fabric shall conform
to the requirements of Section 1003 of these specifications.

The work under this section shall consist of fabricating,
furnishing, and placing steel reinforcement of the quality,
coating, type, size, shape and quantity designated, all in
accordance with the details shown on the project plans and the
requirements of these specifications.

21456-C-12/13
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STEEL REINFORCEMENT

Description:

Materials:

SECTION 605

605-1

605-2

Any discrepancy or error found by the Subcontractor in checking a
bar list or bending diagram shown on the proj ect plans or in
preparing shop drawings or lists shall be reported immediately to
the Engineer, and the discrepancy or error shall be corrected in
advance of fabrication and delivery of materials.

When the project plans show a bar list and bending diagram, the
Subcontractor shall carefully check the schedule against the
details in advance of ordering materials.

When bar bending diagrams are not shown on the project plans, shop
drawings and lists showing the bending of reinforcement bars shall
be submitted by the Subcontractor to the Engineer for approval, but
such approval shall not relieve the Subcontractor of responsibility
for the correctness of such drawings and lists.

October 18, 1991

Steel reinforcement shall be protected at all times from damage.
When placed in the work, all reinforcement shall be free of dirt,
oil, paint and grease. Rust, surface irregularities or mill scale
shall not be cause for rejection, provided the weight, dimensions,
cross-sectional area and tensile properties of a manually wire
brushed test specimen are not less than the requirements of these
specifications.

When bending is required, it shall be done without the use of heat,
and bars having cracks or splits at the bends will be rejected.
Grade forty (40) bars which are No. eight (8) and larger and all
sizes of Grade sixty (60) bars shall not be rebent at the same
location. Grade forty (40) which are size No. seven (7) and
smaller may be rebent once at the same location.
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Reinforcement shall be accurately fabricated and placed as shown on
the project plans and shall be firmly held in place by wire ties at
all intersections and splices with sixteen (16) gauge or heavier
tie wires and with precast mortar blocks or ferrous metal chairs,
spacers, metal hangers, supporting wires or other approved supports
at the spacing necessary to maintain the specified clearance of the
reinforcing steel. The use of pebbles, broken stone, concrete
masonry blocks, brick, metal pipe or wood blocks will not be
permitted for the purpose of spacing or support. Where
reinforcement spacing is less than twelve (12) inches in each
direction alternate intersections may be tied. Tack welding of
reinforcement will not be permitted unless approved in writing by
the Engineer. If tack welding of reinforcement is approved the
reinforcement shall be deformed and shall conform to the
requirements of ASTM A 706.

Before placing the pier column and superstructure reinforcement,
the Subcontractor shall insure that the vertical reinforcing steel
will not interfere with the horizontal cap reinforcing steel and
tendon ducts. Reinforcing steel shall not be cut to facilitate
installation.

The following tolerances will be allowed when placing, tying, and
supporting reinforcing steel:

In slabs and beams, horizontal bars shall be within one­
quarter (1/4) inch, measured vertically, of the position
indicated on the project plans.

In vertical walls, columns, wings, and similar members,
clearance from the forms shall be within one-fourth (1/4) inch
of the clearance shown on the project plans.

In slabs or walls, long runs of bars may vary up to two (2)
inches in spacing; however, the specified number of bars shall
be placed.

No concrete shall be placed until reinforcement in the member has
been inspected and approved by the Engineer. Reinforcement which
does not conform to the above tolerances shall be adjusted or
repaired prior to concrete placement.

When required by the project plans, all reinforcement and all other
steel elements to be encased in the concrete of a bridge deck or
bridge barriers shall be epoxy coated. Reinforcement that is to be
partially within these concrete elements, but extends into other
structural elements, will not require coating on that part which is
to be outside the bridge deck or bridge barrier concrete.
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605-3.02 Splicing and Lapping:

All reinforcement shall be furnished in the full lengths indicated
on the project plans. Splicing of bars, except as shown on the
project plans, will not be permitted without the Engineer I s
approval. Splices shall be staggered as far as possible. The type
and method of splices or connections shall be approved by the
Engineer.

In lapped splices, the bars shall be placed in contact with one
another and wired together in such a manner as to maintain a
clearance of not less than the minimum clear distance to other bars
and the minimum distance to the surface of the concrete, as
specified in the AASHTO Standard Specifications for Highway·
Bridges. Lap lengths shall be as shown on the project plans.

A full welded splice is one in which the bars are butted and welded
to develop, in tension, at least one-twenty-five (125) percent of
the specified yield strength of the bar. Test requirements shall
be as specified in AWS D 1.4.

Welding shall be performed in accordance with the requirements of
Subsection 604-3.06 of the ADOT specifications.

21456-C-12/13
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The Subcontractor may use either lap splices, full welded splices
or mechanical connections for reinforcement bars up to and
including bar size No. eleven (11). Where the bar size exceeds No.
eleven (11), full welded splices or mechanical connections shall be
used. Welded splices shall not be used on epoxy-coated bars, and
no welding shall be performed close enough to epoxy-coated bars to
cause any heating of the coating. All exterior surfaces of
positive connectors for epoxy-coated bars shall have the same
coating as the bar.

A mechanical connection is one in which the bars are connected to
develop an ultimate strength, in tension or compression as
required, of at least one-hundred-twenty-five (125) percent of the
specified yield strength of the bar.

Except as otherwise specified, mechanical splices shall be made in
accordance with the manufacturer's recommendations as approved by
the Engineer. As a condition of approval, the Subcontractor shall
make three (3) test splices in the presence of the Engineer of each
size he intends to splice. Two (2) of the test splices shall be
tension tested to one-hundred-twenty-five (125) percent of the
specified yield strength of the bar and one splice shall be tested
to destruction by an approved laboratory and certified reports of
the tests shall be submitted to the Engineer for approval. Field
splices shall be subject to visual inspection and physical testing.
A minimum of two (2) percent of the field splices chosen at random
by the Engineer shall be removed and tested to one-hundred-twenty-
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five (125) percent of specified yield strength by the Engineer.
samples shall be at least forty-two (42) inches long with the
splice at mid-length.

Sheets of welded wire fabric or bar mat reinforcement shall overlap
each other sUfficiently to maintain a uniform strength and shall be
securely fastened at the ends and edges. The edge lap shall not be
less than one mesh width.

605-3.03 Epoxy-coated Reinforcement:

(A) General:

The requirements of this subsection for epoxy-coated reinforcement
are in addition to the previous requirements which apply to
un-coated reinforcement.

(B) Field_operations - Epoxy-coated Bar Reinforcement:

All handling systems for coated bars shall have padded contact
areas for the bars wherever possible. All bundling bands shall be
padded and all bundles shall be lifted with a strong back, mUltiple
supports or a platform bridge so as to prevent bar to bar abrasion
from sags in the bar bundle. The bars or bundles shall not be
dropped or dragged.

All hardware that will remain permanently in concrete using epoxy
coated reinforcement shall be made of or coated with a dielectric
material. such hardware includes reinforcement chairs, tie wires,
screed rail supports, or any other item that would be a potential
source of corrosion. The specific hardware that the Subcontractor
proposes to use shall be approved by the Engineer.

The Subcontractor shall be required to field repair damaged areas
of the coating, and to replace items exhibiting severely damaged
coatings. The material used for field repair shall be that
supplied by the coating applicator.

Field repair shall be required wherever the area of coating damage
exceeds two percent of the surface area of the bar in a one foot
length and the damaged spot is larger than one-quarter (1/4) inch
by one-quarter (1/4) inch.

Field repair will not be allowed on bars which have severely
damaged coatings. A severely damaged coating is def ined as a
coating which has a total damaged area greater than five (5)
percent of the surface area of the reinforcing bar. The Engineer
shall be the sole determiner of the severity of damaged area for
purposes of repair or replacement. A reinforcing bar having a
coating determined by the Engineer to be severely damaged shall not
be incorporated in the work and it shall be removed from the work
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605-3.04 Dowel Placement:

605-4.01 General:

605-4 Method of Measurement:

Dowel placement will be measured by the unit each.

21456-C-12/13
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The minimum tensile pullout strength of the dowel anchorage shall
be as specified on the project plans.

If required by the Engineer, the Subcontractor shall submit details
of the anchorage system to the Engineer prior to dowel placement.

Dowel placement shall consist of drilling or coring dowel holes,
furnishing and placing setting materials and placing metal dowels
in accordance with the details shown on the project plans and the
requirements of the specifications ..

site. All such bars shall be replaced in kind by the Subcontractor
at no additional cost to the Engineer.

The diameter of dowel holes shall be one-quarter (1/4) inch larger
than the diameter of the dowels to be placed and the depth of the
holes shall be as shown on the project plans.

Setting materials shall be an approved epoxy adhesive unless
otherwise specified on the project plans.

No measurement for payment will be made for steel reinforcement,
whether coated or uncoated as required, which is included in a
precast concrete item which is listed in the bidding schedule as a
unit to be paid for at a lump sum price. .

605-4.02 Pound Basis:

Except for that contained in a precast concrete item to be measured
as a unit, steel reinforcement will be measured as a lump sum item
or by the pound, as listed in the bidding schedule. Epoxy-coated
reinforcement will be measured separate from uncoated
reinforcement.

October 18, 1991

Reinforcing Steel will be measured in pounds based on the total
computed weight for the size and lengths of bars, wire or welded
wire fabric as shown on the project plans or authorized.

The weight of bars'will be calculated from weights shown in Table
605-1.
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Deformed Bar
Designation Number

3
4
5
6
7
8
9

10
11
14
18

TABLE 605-1

Weight - Pounds
Per Linear foot

0.376
0.668
1.043
1.502
2.044
2.670
3.400
4.303
5.313
7.650

13.600

Nominal
Diameter, Inches

0.375
0.500
0.625
0.750
0.875
1.000
1.128
1. 270
1.410
1. 693
2.257

Note: The nominal diameter of a deformed bar is equivalent to
the diameter of a plain round bar having the same weight
per foot as the deformed bar. Bar numbers are based on
the number of eighths of an inch included in the nominal
diameter of the bars.

The weight of welded wire fabric will be computed from the
theoretical weight of plain wire of the corresponding gauge. If the
weight per square foot is shown on the project plans, that weight
will be used.

In measurement of the weight of epoxy-coated steel reinforcement, no
addition to or deduction from the weights shown in Table 605-1 will
be made because of additional requirements for blast cleaning and
epoxy coating.

When laps are made for splices other than those shown on the project
plans for the convenience of the Subcontractor, the extra steel will
not be included in the measurement for paYment.

The measurement of samples for testing will be the weight in pounds
of the samples selected by the Engineer or the weight in pounds of
the full length of reinforcing steel bars supplied for sampling
purposes when sampling is done at the construction site.
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607-2.01 General:

607-2.03 Perforated sign Posts:

607-2.02 Breakaway sign Post shapes:

Bolts, nuts and washers shall conform to the requirements of ASTM
A 325.

21456-C-12j13
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ROADSIDE SIGN SUPPORTS

Description:

SECTION 607

607-1

Posts shall be fabricated from structural steel conforming to the
requirements of ASTM A 441. ASTM A 572 Grade 50 or ASTM A 588 may
be substituted for ASTM A 441 at the option of the Subcontractor.
Base plates for the breakaway connections and friction fuse plates
and back plates for the post hinge assembly shall be fabricated
from the same type structural steel selected for the sign posts.

All plate holes shall be drilled and all plate notches shall be saw
cut, except that flame cutting will be permitted provided all edges
are ground. Flange holes shall be drilled or sub-punched and
reamed. The posts shall be saw cut f.or the hinge and bolted as
detailed on the project plans.

Sign supports shall consist of breakaway, perforated and U-channel
sign posts. The type, si-ze and installation location of the sign
posts will be shown on the project plans.

607-2 Materials:

The work under this section shall consist of furnishing and
installing roadside sign supports in accordance with the details
shown on the project plans and the requirements of these
specifications.

Certificates of Analysis conforming to the requirements of
Subsection 106.05 shall be submitted for all structural steel.

Posts and plates shall be galvanized after fabrication in
accordance with the requirements of ASTM A 123. Bolts, nuts and
washers shall be cadmium plated in accordance with the requirements
of ASTM A 165, or zinc plated in accordance with the requirements
of ASTM B 633.

October 18, 1991

Single and telescoping perforated posts shall be square tube
fabricated from 0.105 inch U.S.S. gauge cold-rolled sheet carbon
steel conforming to the requirements of ASTM A 366. Posts shall be
welded directly in the corner by high frequency resistance welding
or equal. The posts shall be externally scarfed to agree with std.
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corner radii of five-thirty-seconds (5/32) inch ± one-sixty-forth
(1/64) inch. Bolts, nuts and washers shall conform to the
requirements of ASTM A 307, Grade A.

Perforated posts shall be galvanized after fabrication in
accordance with the requirements of ASTM A 525, Coating Designation
G-90. Bolts, nuts and washers shall be zinc coated in accordance
with the requirements of ASTM A 153 or cadmium plated in accordance
with the requirements of ASTM A 165.

607-2.04 O-Channel Siqn Posts:

Unchannel posts shall be fabricated from rerolled rail steel
conforming to the requirements of ASTM A 499 or hot-rolled carbon
steel bars.

Prior to rerolling the rail steel, the rail nominal weight shall be
ninety-one (91) pounds per yard and shall meet the requirements of.
ASTM A 1 pertaining to quality assurance.

Yield Point of the steel shall be 80,000 PSI (Min.).

The cast heat analysis of the steel shall conform to the following
requirements:

Element

Carbon
Manganese
Phosphorus, max.
SUlphur, max.
Silicon

Composition (Percent)·

0.67 - 0.82
0.70 - 1.10

.04

.05
0.10 - 0.25

Posts shall be a uniform, modified, flanged channel section as
shown in the project plans. Weight of the posts shall be three (3)
pounds per lineal foot, plus or minus five (5) percent. The post
shall be punched with continuous three-eighths (3/8) inch diameter
holes on one (1) inch centers. The first hole shall be one (1)
inch from top and bottom of post.

The post shall consist of two parts, a sign post and a base post.
The sign post lengths shall be supplied in six (6) inch increments
up to twelve (12) feet as required for the installation location.
The base posts shall be forty-two (42) inches in length and pointed
at one end and have at least eighteen (18) holes in the base post,
starting one (1) inch from the top and continuing at one (1) inch
increments.

Posts shall be machine straightened to have a smooth uniform
finish, free from defects affecting their strength, durability, or
appearance. All holes and rough edges shall be free from burrs.
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607-2.05 Concrete:

The permissible tolerance. for straightness shall be within one­
sixteenth (1/16) inch in .thr.ee ( 3 ) feet.

Posts shall be galvanized after fabrication in accordance with the
requirements of ASTM A 123. Bolts, nuts, washers and spacers shall
be cadmium plated in accordance with the requirements of ASTM A 165
or zinc plated in accordance with the requirements of ASTM B 633.

Portland cement, water, admixture, fine aggregate and coarse
aggregate shall conform to the requirements of section 1006. The
coarse aggregate size designation shall be chosen by the
Subcontractor and approved by the Engineer and shall conform to the
size designation and gradation requirements of AASHTO M 43.

21456-C-12j13
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For shipment, the posts shall be nested and fastened in such a
manner that they will not slip. Care shall be taken during
shipping to minimize the rUbbing of posts together resulting in
damage to the galvanized finished surface. Excessive damage to the
finish of the posts during shipping or handling will result in
rejection of the damaged posts. Posts shall be bundled in groups
of no more than one-hundred (100).

Unchannel base posts shall be driven into the ground to a depth of
thirty-eight (38) inches. Where rock is encountered, the rock
shall be cored, drilled or removed to a minimum diameter of eight
(8) inches and to a depth sUfficient to place portland cement
concrete two (2) inches below the bottom of the base post and fill
the hole to within one (1) inch of the top. Solid rock coring or
drilling is not required to continue beyond twenty-four (24) inches
in depth regardless of the depth at which the rock is encountered.
The base post may be cut at the bottom prior to being set in
portland cement concrete where rock does not permit use of full
length base post.

Concrete for breakaway sign post foundations shall be Class B,
except that utility concrete may be used for foundations using stub
post sizes S 3 x 5.7 and S 4 x 7.7. Class B concrete shall conform
to the requirements of Section 1006 and utility concrete to the
requirements herein. Concrete for perforated sign posts
foundations and U-channel sign post foundations, when required,
shall conform to the requirements herein.
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The Engineer will inspect and approve the facilities, materials and
methods for producing the concrete to ensure that concrete of the
quality suitable for use in the work will be obtained. Mixing and
placing of the concrete shall conform to the requirements of
recognized practice. Concrete may be mixed in mobile mixers upon
approval of the Engineer.
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Mixing and placing concrete in cold weather shall conform to the
requirements of Subsection 1006-5.03. There is no maximum
temperature limitation for the concrete mixture immediately prior
to placement.

The minimum cement content per cubic yard of concrete shall be
four-hundred-seventy (470) pounds.

All exposed concrete shall be finished to a smooth surface.

Foundation stub posts shall be fabricated from the same type of
steel selected for the appropriate sign posts. Breakaway stub
posts shall be galvanized a minimum of twelve (12) inches down from
the top of the stub. Galvanizing shall be in accordance with the
requirements of ASTM A 123.

Reinforcing steel bars for breakaway sign post foundations shall
conform to the requirements of ASTM A 615, Grade forty (40).
Reinforcing steel wire shall conform to the requirements of ASTM A
82.

607-3 construction Requirements:

Fabrication of the breakaway sign posts, stub posts and base plates
shall conform to the requirements of Subsection 604- 3.02, except
that shop drawings will not be required.

Breakaway sign post lengths will be determined by the Engineer at
the time of construction staking and will be furnished to the
Subcontractor prior to ordering fabrication of the sign posts.

Perforated and U-channel sign post lengths shall be determined by
the SUbcontractor at the time of construction staking. Posts shall
be cut to the proper lengths in the field. Splicing will be
permitted for single perforated posts; however, splices will be
limited to one (1) per each post installation and the splicing
shall be accomplished in accordance with the details shown on the
project plans. The minimum length of any spliced piece of post
shall be two (2) feet.

Foundations for the breakaway sign posts, perforated sign posts and
when required, U-channel posts shall be constructed to the details
and dimensions shown on the project plans. Concrete shall be
placed in accordance with the requirements of Section 601 or
Subsection 607-2.05, as the case may be. Excavation shall conform
to the requirements of Subsection 203-5.03 (A) of these
specifications.

Sign posts shall Qe erected plumb and shall be bolted to the
foundation stub or base posts in accordance with the procedure
specified on the project plans.
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Foundations for signposts will be considered as part of the post.

Breakaway sign posts will be measured for each installation
regardless of the number of posts at the location shown on the
project plans for each size of post furnished and erected.

Perforated sign posts will be measured for each installation
regardless of the number of posts at the locations shown on the
project plans for each type of post furnished and installed.
Telescoping post members will be considered as one post after
installation and will not be measured separately. U-Chanhel posts
will be measured as each.
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Method of Measurement:607-4
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Flat Sheet Aluminum With Demountable Characters

608-2.01 General:

608-2 Materials:

The sign panels shall be of the following types:

Standard

21456-C-12j13
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SIGN PANELS

Description:

SECTION 608

608-1

Warning, Marker, and
Reflectivity Sheeting

Sign panels shall be installed on Roadside Sign Supports as
provided in Section 607 of these specifications.

The work under this section shall consist of furnishing and
installing sign panels in accordance with the details shown on the
project plans and the requirements of these specifications.

Flat Sheet Aluminum with Direct Applied or silk Screened
Characters

Extruded. Aluminum with High- Refi:ectivity Sheeting and
Demountable Characters

certificates of Compliance conforming to the requirements of
section 105 of these specifications for all materials, including
reflective sheeting, required for fabricating sign panels shall be
submitted.

608-2.02 Extruded Aluminum with High Reflectivity Sheeting and
Demountable Characters:

Shipment, storage, and handling of sign panels shall conform to the
recommendations of the manufacturers of the sign panel components.
Fabricated signs and overlay sheets shall be shipped on edge.
Damage to the sign panel or legend resulting from banding, crating
or stacking may be cause for rejection of the signs.
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Panels shall be fabricated from 12-inch wide aluminum extrusions
formed from Aluminum Alloy 6063-T6 conforming to the requirements
of ASTM B 221 and fastened together by bolt connections as shown on
the project plans.

Panel facing shall be reflectorized with high reflectivity sheeting
of the color specified on the project plans. The reflective
sheeting and color shall conform to the requirements of Section
1007 of these specifications.
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The letters, numerals, symbols, borders and other features of the
sign message shall consist of embossed aluminum frames, porcelain
enameled white in which prismatic reflectors are installed or,
called for in the project plans, porcelain enameled black with no
reflectors.

Panel surfaces to be covered with reflective sheeting shall be
prepared in accordance with the recommendations of the sheeting
manufacturer. Panel surfaces not covered with sheeting shall be
etched in accordance with the recommendations of the extrusion
manufacturer to reduce giare from reflected sunlight.

After all fabrication has been completed, including the cutting and
punching of holes except holes for demountable letters, numerals
symbols and borders, the aluminum extrusions shall be degreased and
the reflective sheeting shall be applied.

Aluminum extrusions shall be flat with a 1/4-inch tolerance allowed
on an eight-foot length, with proportionally greater tolerances
permitted on lengths greater than eight feet. Flatness tolerance
across the face of each extrusion shall be 0.005 inch per inch of
width.

Aluminum extrusions shall be bolted together on 12 inch centers
with a maximum allowable gap of 1/32 inch between extrusions.

Shop fabricated sub-assemblies shall be rigidly braced for
transportation and erection. Hardware utilized to fasten panels to
supports shall conform to the panel manufacturer's recommendations.

Each completed sign panel shall be provided with a side trim
molding fabricated from extruded Aluminum Alloy 6063-T6 conforming
to the requirements of ASTM B 221. The trim molding shall be
fastened to each individual 12-inch aluminum extrusion with two,
5/32-inch diameter, self-plugging aluminum blind rivets 2-1/2
inches from either edge. The exposed surface of the side trim
molding shall be treated by etching as recommended by the
manufacturer to reduce glare from reflected sunlight.

608-2.03 Flat Sheet Aluminum with Demountable Characters:

Panels shall be fabricated from one piece 0.125 inch thick,
5052-H38 Aluminum Alloy conforming to the requirements of ASTM B
209.

Panel facing shall be prepared and covered with high reflectivity
sheeting in accordance with the recommendations of the sheeting
manufacturer. Color will be specified on the project plans.

All surfaces not covered shall be etched to reduce glare from
reflected sunlight.
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608-2.04 Flat Sheet Aluminum with Direct Applied or silk Screened
Characters:

All surfaces not covered shall be etched to reduce glare from
reflected sunlight.

The reflective sheeting and color shall conform to the requirements
of Section 1007 of these specifications. Splicing of reflective
sheeting shall not be allowed on sign panels having a minimum
dimension up to and including four feet.

The letters, numerals, symbols, borders and other features of the
sign message shall consist of embossed aluminum frames, porcelain
enameled white in which prismatic reflectors are installed or, if
called for in the project plans, porcelain enameled black with no
reflectors.

21456-C-12/13
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Panels shall be fabricated from 0.125 inch thick, 5052-H38 Aluminum
Alloy conforming to the requirements of ASTM B 209.

Panel facing shall be prepared and covered with high or standard
type reflectivity sheeting in accordance with the recommendations
of the sheeting manufacturer. Color and type of sheeting will be
specified on the project plans.

The reflective sheeting and color shall conform to the requirements
of section 1007 of these specifications. Splicing of reflective
sheeting shall not be allowed on sign panels having a minimum
dimension up to and including four feet.

Characters on these sign panels shall be reflectorized white, or,
if called for in the project plans, opaque black and produced by
silk-screening or direct applied lettering.

October 18, 1991

The letters, numerals, symbols, borders and other features of the
sign message shall consist of embossed aluminum frames, porcelain
enameled white in which prismatic reflectors are installed or, if
called for in the project plans, porcelain enameled black with no
reflectors.

Panels shall be attached to the posts as shown in the proj ect
plans.

608-2.05 warning, Marker and Regulatory with standard Reflectivity
sheeting:

Panels to be installed on Roadside Sign supports shall be
fabricated from flat sheet aluminum and shall be reflectorized as
specified herein.
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Panels shall be fabricated in one piece from 0.125 inch thick,
5052-H38 or 6061-T6 Aluminum Alloy conforming to the requirements
of ASTM B 209 except Panels three feet or less in the largest
dimension shall be fabricated in one piece from 0.063 inch thick,
5052~H38 or 6061-T6 Aluminum conforming to the measurements of ASTM
B 209.

All surfaces of panels to be covered with reflective sheeting shall
be prepared in accordance with the recommendations of the sheeting
manufacturer. Surfaces not covered shall be etched to reduce glare
from reflected sunlight.

Warning signs except No Passing Zone pennant signs shall be
reflectorized with yellow standard reflectivity sheeting. No
Passing Zone pennant signs shall be reflectorized with yellow high
reflectivity sheeting.

Regulatory signs shall be reflectorized with silver white standard
reflectivity sheeting.

Reflectorized red signs shall be reflectorized with silver-white
standard reflectivity sheeting. The red color shall be reverse
silk-screened.

Regulatory signs with reflectorized red circles and slashes shall
be reflectorized with silver-white standard reflectivity sheeting
as background. The red color shall be reverse silk-screened.

Splicing of reflective sheeting shall not be allowed on sign panels
having the minimum dimension up to and including four feet.

608-2.06 Reflective Sheeting:

Reflective sheeting shall be either standard reflectivity or light
reflectivity sheeting and shall conform to the requirements of
section 1007 of these specifications.

The colors specified for reflective sheeting shall match visually
and be within the color tolerance limits shown on the appropriate
Highway Color Tolerance Charts issued by the Federal Highway
Administration.

608-2.07 Demountable Characters:

The letters, numerals, symbols, borders, and other features of the
sign message shall consist of embossed aluminum frames in which
prismatic retroreflectors are installed so as to be an integral
part of the character or otherwise affixed to prevent their
displacement in handling or service. Retroreflectors that are held
in the frames by means of tape or adhesive will not be accepted.
All items shall be fabricated from 0.040-inch-sheet Aluminum Alloy
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608-2.08 silk Screened and Direct Applied Characters:

Opaque or transparent colors, inks, and paints used in the screen
process shall be of the type and quality recommended by the
manufacturer of the retroreflective sheeting.

The screening shall be done in a manner that results in a uniform
color and tone, with sharply defined edges of legends and borders
and without blemishes on the sign background that will affect
intended use.

Letter design of the capital letters shall be Series 0 of the
Standard Alphabets for Highway Signs modified by widening the
stroke width to approximately one-fifth of the letter or numeral
height.

21456-C-12/13
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3003-HI4, conforming to ASTM B 209. Mounting holes shall be
provided within frames to. permit the use of screws, rivets, or
other common fasteners. The size and spacing of retroreflector
holes shall be such as to afford maximum night legibility and
visibility to the finished cut-out figure.

The retroreflectors shall conform to the requirements of section
1008 of these specifications. The embossed aluminum frames shall
be.porcelain enameled white or, if called for in the project plans,
black and shall conform to the requirements of the Porcelain Enamel
Institute. No prismatic reflectors shall be installed in black
frames.

Letter design of the upper case and lower case letters and numerals
shall be series E of the Standard Alphabets for Highway Signs,
modified by widening the stroke width to approximately one-fifth of
the letter or numeral height. The uppercase letter shall be one
and one-third times the loop height of the lower case letters.

Self-plugging aluminum blind rivets or round-head wood screws, when
used in black frames, shall be anodized black. All rivets used
shall be 5/32 inch in diameter, self-plugging aluminum blind
rivets. The length of the rivets placed in the characters shall be
at least 3/4 inch. All rivets shall extend through the panel face
and set tight.

silk screened letters, numerals, arrows, sYmbols, and borders,
shall be applied on the retroreflective sheeting background of the
sign by direct or reverse screen process. Messages and borders of
a color darker than the background shall be applied to the paint or
the retroreflective sheeting by direct process. Messages and
borders of a color lighter than sign background shall be produced
by the reverse screen process.

October 18, 1991
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Signs after screening shall be air dried or baked in accordance
with manufacturer's recommendations to provide a smooth hard
finish. Any signs on which blisters appear during the drying
process will be rejected.

Direct Applied letters, numerals, symbols, borders, and other
features of the sign message shall be cut from black opaque or
standard or high retroreflective sheeting of the color specified
and applied to the retroreflective sheeting of the sign background
in accordance with instructions of the manufacturer of
retroreflective sheeting.

The retroreflective sheeting shall have the minimum SIA specified
in the applicable tables of Section 1007 of these specifications.

608-3 Construction Requirements:

608-3.01 Fabrication:

Fabrication of the sign panels shall be in accordance with the
details shown on the project plans and the requirements of these
specifications. If additional details for sign panel fabrication
are required, the subcontractor shall submit shop drawings in
accordance with the requirements of Section 105 of these
specifications.

Panels shall be cut to size and shape and shall be free of buckles,
warp, dents, cockles, burrs and defects resulting from fabrication.

Fabricated signs and overlay sheets shall be stored indoors and
kept dry during storage. If packaged signs become wet, all
packaging material shall be removed immediately and the signs
allowed to dry. The signs may be repackaged using new dry
materials. If outdoor storage is necessary, all packaging
materials shall be removed. Signs shall be stored on edge, above
ground, in an area where dirt and water will not contact the sign
face. Materials used to support stored signs shall not contact
sign faces.

608-3.02 Znstallation of Sign Panels:

The sign panels shall be installed on roadside sign supports in
accordance with the details shown on the proj ect plans and in
accordance with the recommendations of the manufacturers of the
sign panel components.

Minor scratches and abrasions resulting from fabrication, shipping
and installation of panels may be patched; however, patching shall
be limited to one patch per 50 square feet of sign area with the
total patched area being less than five percent of the sign area.
Panels requiring more patching than the specified limit will be
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rej ected. Patches shall be edge sealed by a method approved by the
reflective sheeting manufacturer.

The area of each rectangular, square or triangular sign panel will
be determined from the dimensions shown on the project plans.

For warning, regulatory and marker sign panels, the area of each
sign panel will be measured to the nearest square foot and the
areas will be determined as follows:

The area of irregular shaped signs, such as stop signs and route
markers, will be determined by multiplying the maximum height in
feet by the maximum width in feet, using the dimensions shown on
the project plans.

21456-C-12/13
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Hethod of Measurement:608-4

Each sign panel face shall be cleaned thoroughly just prior to the
inspection as recommended by the manufacturer. The cleaning
solvent and cleaning material shall in nO way scratch, deface or
have any adverse effect on the sign panel components.

608-3.03 Inspection:

An inspection of the completely installed sign panels will be made
by the Engineer during the daytime and at night for proper
appearance, visibility, color, specular gloss and proper
installation.

Face of bolts and nylon washers on panel face shall be painted to
match the background or legend color in which they are placed. The
sign manufacturer's name and date of installation shall be placed
on the back of each sign in black, one-inch block letters. Use of
felt markers for this purpose will not be permitted.

Sign panels will be measured by the square foot of sign panel
furnished and installed. The area of each sign panel, except for
warning, regulatory and marker sign panels, will be measured to the
nearest 0.1 of a square foot.
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All apparent defects disclosed by the inspection shall be corrected
by the subcontractor at his expense. If color variations or
blemishes between aluminum extruded sign panel increments are
visible from a distance of 50 feet either during the day or at
night, the panels shall be removed and replaced at the
subcontractor's expense.
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610-3.01 Weather Conditions:

(A) General:

610-3.02 Surface Cleaning:

(B) Blast Cleaning:

21456-C-12j13
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PAINTING:

Description:

Materials:

SECTION 610

610-1

610-2

Paint shall be applied only on thoroughly dry surfaces and only
when the atmospheric temperature is at or above forty (40) degrees
Fahrenheit. Paint shall not be applied when the air is misty or
when weather conditions exist which might damage the work. If
fresh paint is damaged by the elements, it shall be replaced or
repaired by the Subcontractor at his expense. The Subcontractor
may provide suitable enclosures to permit painting during inclement
weather.

Paint shall conform to the requirements of section 1002, unless
otherwise specified.

The work under this section shall consist of furnishing paint and
other materials and painting metal structures or other surfaces
where shown on the project plans in accordance with the
requirements of these specifications. The work shall include
preparation of the surfaces to be painted, the protection and
drying of the paint coatings and the protection of pedestrian,
vehicular or other traffic near or under the work from paint
spatter and disfigurement.

610-3 Construction Requirements:

All surfaces of structural steel or other metals, except galvanized
surfaces, shall be cleaned prior to painting.

All surfaces of new structural steel or other metals which are to
be painted shall be blast cleaned to a near-white finish in
accordance with SSPC-SP10, unless otherwise specified or approved
in writing by the Engineer.
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All dirt, rust, old paint, mill scale and other foreign material
shall be removed from steel or other metal surfaces with an
approved blast cleaning apparatus. Blast cleaning shall be
sufficient to give the surface the appearance of unpolished sand­
cast aluminum and shall leave all surfaces with a dense, uniform
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anchor pattern or profile of 1.0 mils to 4.0 mils, as measured with
an approved surface profile comparator.

Abrasives used for blast cleaning shall be clean, dry sand, mineral
grit, steel shot, or steel grit and shall be graded to produce
satisfactory results. The use of other abrasives will not be
permitted unless approved in writing by the Engineer.

When blast cleaning is being performed near .machinery, all
journals, bearings, motors and moving parts shall be sealed against
entry of abrasive dust.

Blast cleaned surfaces shall be primed or treated the same day
blast cleaning is done, unless otherwise authorized by the
Engineer. If cleaned surfaces rust or are contaminated with
foreign material before painting is accomplished, they shall be
recleaned by the Subcontractor at his expense.

(C) steam Cleaning:

All dirt, grease, loose chalky paint or other foreign material
which has accumulated on previously painted surfaces shall be
removed with a steam cleaning apparatus prior to all other phases
of cleaning. It is not intended that sound paint be removed by
this process. After steam Cleaning, any paint which has become
loose, curled, lifted or loses its bond to the preceding coat or
coats shall be removed to sound paint or metal surface by the
Subcontractor at his expense.

A detergent shall be added to the feed water of the steam generator
or applied to the surface to be cleaned. The detergent shall be of
such composition and shall be added in such quantity that the
specified cleaning is accomplished.

Any residue, detergent or other foreign material which may
accumulate on cleaned surfaces shall be removed by flushing with
fresh water.

steam cleaning shall not be performed more than two (2) weeks prior
to starting painting operations or other phases of cleaning.

Subsequent painting shall not be performed until the cleaned
surfaces are thoroughly dry and in no case in less than twenty-four
(24) hours after cleaning.

(D) Hand Cleaning:

Manual or powered wire brushes, hand scraping tools, power grinders
or sandpaper shall be used to remove all dirt, loose rust, mill
scale, or paint which is not firmly bonded to the surfaces.
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(E) Water Blast Cleaning:

When paint brushes are used, they shall have a sufficient body and
length of bristle to spread the paint in a uniform film.

Surfaces which are inaccessible shall be painted with daubers or by
other means approved by the Engineer.

When rollers are used, they shall be of a type which will not leave
a stippled texture in the paint film.

21456-C-12/13
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The Subcontractor shall notify the Engineer, in writing, at least
one week prior to beginning cleaning and painting operations
including shop painting.

Water blast cleaning shall be done in accordance with NACE standard
RP-01-72 with normal water. No additives to the water will be
allowed. All areas of oil and grease on surfaces to be coated
shall be hand cleaned with clean petroleum solvents. Thesolution
of solvent and contaminates shall be wiped clean and the surfaces
allowed to air dry prior to the water blast cleaning. The
Subcontractor shall not use power spray equipment or similar
methods to apply the solvent. All the surfaces to be coated shall
be power washed with a water pressure of not less than two-thousand
(2,000) PSI and not greater than five-thousand (5,000) PSI. The
water blasting equipment shall have a minimum water usage of five
(5) gallons/minute.

Water blast cleaning shall be performed no more than two (2) weeks
prior to the start of painting operations or other phases of
cleaning.

Subsequent painting shall not be performed until the cleaned
surfaces are thoroughly dry and in no case less than twenty-four
(24) hours after cleaning.

610-3.03 Application:

Painting shall be accomplished in a neat and workmanlike manner.
Paint shall be applied with hand brushes, by spray, or roller, or
by a combination thereof, except that Paint No. three (3),
Aluminum, shall be applied by spraying.

Each application of paint shall be smoothly and uniformly spread so
that no excess paint will collect at any point. Any skips,
holidays, thin areas or other deficiencies shall be corrected
before the succeeding paint application. The surface of the paint
being covered shall be free of moisture, dust, grease or any other
deleterious materials which would prevent the bond of the
succeeding applications.
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When sprayers are used, a water trap, approved by the Engineer,
shall be furnished and installed at each spray pot.

Prior to application, paint shall be mixed with mechanical mixers
for a sufficient length of time to thoroughly mix the pigment and
the vehicle together and it shall be kept thoroughly agitated
during its application.

The handling and the application of paints
accordance with all applicable occupational,
standards, rules and regulations.

610-3.04 Protection Against Damage:

shall be done in
safety and health

The Subcontractor shall provide protective devices as necessary to
prevent damage to the work and to other property or persons from
all cleaning and painting operations.

Paint or paint stains which result in an unsightly appearance on
surfaces not designated to be painted shall be removed or
obliterated as approved by the Engineer.

All painted surfaces that are marred or damaged as a result of the
's operations shall be repaired with materials and to a condition
equal to that of the paint coating specified herein.

Upon completion of all painting operations and of any other work,
the painted surfaces shall be thoroughly cleaned.

610-3.05 painting structural steel:

(A) Paint coats:

(1) General:

All surfaces of new metals shall be painted with one (1) shop coat
(prime coat) and two (2) field coats (first field coat and finish
coat), unless otherwise specified.

The dry film thickness of the paint will be measured in place with
a calibrated magnetic film thickness gauge in accordance with SSPC­
PA2.

If the minimum dry film thickness is exceeded, it shall be limited
to that which will result in uniform drying throughout the paint
film.

(2) Pre-Treatment:

If directed by the Engineer, a wash primer conforming to the
requirements of Subsection 1002-3.05 shall be applied to freshly

October 18, 1991
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(5) Finish Coat:

(4) First Field coat:

(B) Shop Painting:

During the application of the pre-treatment wash, no blast cleaning
will be permitted adjacent to the areas being treated.

21456-C-12/13
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blast cleaned steel surfaces prior to the application of the first
undercoat of paint. All blast cleaned surfaces shall be coated
with pre-treatment wash within four (4) hours of cleaning.
Treatment shall be applied sooner if, in the opinion of the
Engineer, atmospheric conditions are such that corrosive products
form on freshly blast cleaned surfaces in less than four (4) hours.

Pre-treatment washes shall be applied by spraying to produce a
uniform wet film on the surface.

No paint shall be applied until after the treated surfaces have
thoroughly dried.

The first coat of paint shall be applied to the treated surfaces
the same day that cleaning and pre-treatment have been done.

(3) Prime Coat:

The prime coat shall conform to the requirements of Subsection
1002-3 and, when applied, the dry film thickness of the paint shall
not be less than two (2) mils, and sufficient to adequately cover
the blast profile pattern. A deep profile pattern from steel shot
blasting may require two applications of prime coat to obtain
sufficient coating of the steel surface.

The first field coat shall be appropriately tinted to contrast with
the prime coat and shall conform to the requirements of Subsection
1002-3. When applied, the dry film thickness shall be not less
than 1.5 mils.

The finish coat shall be an aluminum pigmented paint. This paint
shall conform to the requirements of Subsection 1002-3. When
applied, the dry film thickness shall not be less than 1.0 mil.

October 18, 1991

After structural steel has been fabricated, blast cleaned and
accepted by the Engineer, all surfaces except metal surfaces which
are to be embedded in concrete, or within three (3) inches of a
high strength bolted connection, shall be painted with a prime
coat.
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structural steel which is to be welded shall not be painted before
welding is complete. If it is to be welded only in the fabricating
shop and subsequently erected by bolting, it shall receive one
prime coat after the shop welding is completed. Areas of
structural steel to be field welded shall be masked and the
remainder of the steel shall be given one (1) prime coat.

As soon as practicable after being accepted by the Engineer and
prior to removal from the shop, machine-finished surfaces shall be
prime coated with a rust inhibitor which can easily be removed.

Erection marks for field identification of steel members and weight
marks shall be painted upon surface areas previously painted with
the shop coat.

Surfaces of milled or finished iron and steel castings shall be
given one (1) shop coat of paint.

(C) Field painting:

After erection of steel structures has been completed, including
all riveting, welding, bolting and any straightening of bent metal,
all adhering rust, scale, dirt, grease and other foreign material
shall be removed as specified under Subsection 610-3.02. All areas
where the prime coat is damaged or deteriorated shall be thoroughly
cleaned and spot painted with the same type of paint used for the
shop coat and to the specified dry film thickness.

When the spot painting coat is thoroughly dry, the first field coat
and the finish coat shall be applied. In no case shall a
succeeding coat be applied until the previous coat has dried
throughout the full thickness of the paint film.

All small cracks and cavities which have not become sealed in a
watertight manner by the first field coat shall be filled before
the finish coat is applied.

At the option of the , the two (2) field coats may be applied in
the shop. When finished coats are applied in the shop, the
Subcontractor shall repaint all damaged or deteriorated areas in
the field as directed by the Engineer.

610-3.06 painting Damaged Galvanized coating:

Areas of galvanized coating damaged due to welding after
fabrication or due to handling, shall be roughened by sanding or
acid and the roughened areas shall be painted with at least one (1)
full coat of Paint Number four (4) - Zinc, conforming to the
requirements of Subsection 1002-3.
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610-3.07 paintinq of Miscellaneous steel Items:

All miscellaneous steel items that are not elements of bridges,
cantilever sign supports, or bridge truss sign structures, may be
hand cleaned and have the required field paint coats applied in the
shop.

No measurement of direct payment will be made for painting as
described and specified herein and on the project plans, the cost
being considered as included in the prices paid for the various
contract items of work involving painting.

October 18, 1991 21456-C-12/13
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Basis of Payment:

Blank:610-4

610-5
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703-2.07 Hardware:

703-2.01 General:

703-2.02 Metal Posts:

21456-C-12j13
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MARKERS

Description:703-1

SECTION 703

Metal plates for the various types of object markers shall conform
to the details shown on the project plans and shall be fabricated
in one piece from 0.063 inch thick aluminum-alloy sheet 3003-H 14,
5052-H 38 or 6061-T 6, all conforming to the requirements of ASTM
B 209.

703-2.04 Paint:

The types of markers to be installed and the locations will be
shown on the project plans.

703-2 Materials:

Posts for all markers shall conform to the details shown in the
project plans.

703-2.03 Metal Plates:

The work under this section shall consist of furnishing and
installing reference markers and object markers in conformance with
the details shown on the project plans and in accordance with the
requirements of these specifications.

Certificates of compliance conforming to the requirements of
section 105 shall be sUbmitted.

Paint for use on the metal plates shall conform to the requirements
of section 1002 for the type and color of paint specified on the
project plans.

The type of retroreflective sheeting to be applied shall specified
on the project plans.

703-2.05 Retroreflective Sheeting:

Retroreflective sheeting for markers shall conform to the
requirements of section 1007.

October 18, 1991

Steel bolts and nuts of the types shown on the project plans shall
be galvanized in accordance with the requirements of ASTM A 153 or
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shall be cadmium plated in accordance with the requirements of ASTM
A 165.

703-3 Construction Requirements:

Metal posts shall be cut and perforated to the sizes and shape
shown on the project plans. The finished posts shall be straight
with a permissible tolerance in straightness of 1/16 inch per three
feet of post length.

Posts on which galvanizing has been damaged in transporting,
handling or erecting shall be repaired by the subcontractor at his
expense in accordance with the requirements of Subsection 610-3.06.

Metal plates shall be cut to size and shape and the holes punched
for mounting all in accordance with the details shown on the
project plans. The surfaces and edges of the plates shall be free
of buckles, warps, dents, cockles, burrs and defects resulting from
fabrication. .

Posts shall be set vertically to line at the locations designated
on the project plans. Posts shall be set firmly in the ground by
a method that will not bend the post or deface the top of the post.
If ground conditions are such that the posts cannot be driven
without damaging the posts, pilot holes shall be required. Metal
plates shall be installed after the posts have been set in place.

Posts shall be placed in the ground to the depth shown on the
project plans.

703-4 Method of Measurement:

Markers will be measured by the unit for each type of marker
furnished and installed.

October 18, 1991
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706-2.01 General:

Reflective pavement markers shall be of the following type:

706-2.02 Reflective Pavement Markers:

706-2 Materials:

21456-C-12j13
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Clear, one-way

RAISED PAVEMENT MARKERS

Description:

Type G

706-1

SECTION 706

certificates conforming to the requirements of Subsection 106.05
may be submitted in lieu of samples of markers and adhesive
proposed for use by the SUbcontractor. If samples are submitted
for testing, they shall be submitted to the Engineer at least ten
days prior to their being used. Markers and adhesive will be
tested in accordance with ADOT test methods on file in the ADOT
Materials section.

The work under this section shall consist of cleaning and preparing
the pavement surface, furnishing all materials, equipment, tools
and labor and placing raised pavement markers of the type specified
at the locations and in accordance with the details shown on the
project plans and the requirements of these specifications.

The base of the pavement markers shall be free from glass glaze or
from substances which may reduce its bond to the adhesive. The
base shall be flat and it's deviation from a flat surface shall not
exceed 0.05 of an inch.

Reflective pavement markers shall be of the prismatic reflector
type consisting of a molded methyl methacrylate shell conforming to
Federal specification L-P-380 2, Type I, Class 3, filled with a
mixture of an inert thermosetting compound and filler material.
The exterior surface of the shell shall be smooth and shall contain
one or two methyl methacrylate prismatic reflector faces of the
color specified.

October 18, 1991

The strength by compressive loading shall be at least two­
thousand (2,000) pounds.

When illuminated by an automobile headlight, the color of the
reflectors shall be an approved clear as designated. Reflectors
not meeting the required color may be rejected.

Reflective pavement markers will be tested for compressive strength
and for abrasion resistance ..
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After the lens surface has been abraded the specific intensity of
each clear reflecting surface shall be not less than the following:

Reflectance

o Degrees Incidence
20 Degrees Incidence

specific Intensity

Clear
3.0
1.2

706-2.03 Non-reflective Pavement Markers:

Non-reflective pavement markers shall be of the
types:

Type A white

following

Non-reflective pavement markers shall consist of a heat-fired,
vitreous ceramic base and a heat-fired, opaque glazed surface which
will produce the required properties. Markers shall be produced
from any suitable combination of intimately mixed clays, shales,
flints, feldspars, or other inorganic material which will meet the
properties herein required. Markers shall be thoroughly and evenly
matured and free from defects which will affect appearance or
serviceability.

The top surface of the marker shall be in reasonably close
conformity with the configuration shown on the project plans.
Markers shall be convex and the radius of curvature shall be between
three and one-half (3 1/2) and six (6) inches, except that the
radius of the one-half (1/2) inch nearest the edge may be less. All
edges shall be rounded and any change in curvature shall be gradual.
The top and sides shall be smooth and free of mold marks, pits,
indentations, air bubbles, or other objectionable marks or
discolorations.

Non-reflective pavement markers shall meet the
requirements:

Glaze Thidkness, minimum
Moh Hardness, minimum
Directional Reflectance (White Only), minimum

Glazed Surface
Body of Marker

Yellowness Index (White Only), maximum
Glazed Surface
Body of Marker

Color (Yellow only)
Purity, percent, range
Dominant Wave Length, mu, range
Total Lummous Reflectance (Y valve), min.

Compressive Strength, pounds, minimum
water Absorption, percent, maximum
Autoclave Glaze

following

.005 inch
6

75
70

0.07
0.12

75-96
579-585

0.41
1,500
2.0

shall not
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or

spall, craze or peel

706-2.05 Bituminous Adhesive:

Markers shall not be installed when the temperature of the pavement
surface or the atmosphere is less than forty (40) degrees

21456-C-12j13
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construction Requirements:706-3

CRAFCO, Incorporated
P.O. Box 20133
Phoenix, Arizona 85036

The bituminous adhesive for pavement markers shall be a hot-melt
adhesive manufactured by one (1) of the following approved
manufactures:

Signal Products Division
Amerace Corporation
7542 N. Natchez-Avenue
Niles, Illinois 60648

Materials by manufacturers other than those listed above may be used
but must be approved by the Engineer prior to use.

The portion of the pavement to which the markers are to be attached
shall be free of dirt, existing painted lines, curing compound,
grease, oil, moisture, loose or unsound layers and any other
material which could adversely affect the bond of the adhesive. The
method of cleaning the pavement surface and removal of detrimental
material is sUbject to approval by the Engineer and shall include
sweeping and the use of high-pressure air spray. Newly placed
asphaltic concrete pavement need not be sandblasted unless, in the
opinion of the Engineer, the surface is contaminated with materials
that would adversely affect the bond of the adhesive.

The adhesive shall be placed uniformly on the cleaned pavement
surface in an amount sUfficient to result in complete coverage of
the area of contact of the markers, with no voids present and with
a slight excess after the markers have been placed. The markers
shall be placed in position and pressure applied until firm contact
is made with the pavement. The markers shall be protected against
impact until the adhesive has set to the degree acceptable to the
Engineer.

October 18, 1991

Excess adhesive on the pavement and on the exposed surfaces of the
markers shall be immediately removed. Thinners or solvents which
may be detrimental to either the markers or the bond provided by the
adhesive shall not be used in removing excess adhesive.
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Fahrenheit, when the relative humidity is eighty (80) percent or
higher or when the pavement surface is not dry.

All markers shall be installed to the line approved by the Engineer
and in such manner that the reflective face of the markers is
perpendicular to a line parallel to the roadway centerline. No
pavement markers shall be installed over longitudinal or transverse
joints of the pavement surface.

706-4 Method of Measurement:

Pavement markers will be measured as a unit for each marker
furnished and placed.
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708-2.01 Chlorinated Rubber Pavement Marking Paint:

(B) Composition Requirements:

The chlorinated rubber permanent pavement marking paint shall
consist of the following components with all perc~ntages specifi~d

being by weight:

(A) General:

All material used in the formulation of chlorinated rubber pavement
marking paint shall meet the requirements herein specified. Any
materials not specifically covered shall meet the approval of the
Engineer.

7.0-9.0

7.0-9.0

Yellow

15.0-17.0

35.0-37.0

31.0-33.0

2l456-C-12j13
specifications
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White

24.0-26.0

36.0-38.0

28.0-30.0
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PERMANENT PAVEMENT MARKINGS:

Description:

Titanium Dioxide, Rutile (ASTM
D 476, Type II 92% min.)

(1) Pigment Composition:
percent by weight of total
pigment

Antisettling Agency (Bentone 34
or Claytone 40) See Note 1

Medium Chrome Yellow (ASTM D
211, Type III 87% min.)

zinc oxide (ASTM D 79 American
Process Type)

Magnesium Silicate (ASTM D 605)

Calcium Carbonate (ASTM D 1199,
Type GC, Grade I or II)

708-1

SECTION 708

The work under this section shall consist of cleaning and preparing
the pavement surface, furnishing all materials and applying white
or yellow fast-dry traffic paint and reflective glass beads at the
locations and in accordance with the details shown on the project
plans, MUTCD, the requirements of these specifications, or as
directed by the Engineer.

708-2 Materials:

October 18, 1991
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(2) Vehicle Composition:
by weight

percent White and Yellow

or

Alkyd Resin Solution - See Note 2

Chlorinated Rubber (Parlon S20 or
Alloprene X20)

Chlorinated Paraffin (Fed. Spec.
Mil-C 429C, Type I)

Lead Drier 24% (ASTM D 600 Class B)

Cobalt Drier 6% (ASTM D 600 Class B)

Antiskinning Agent (Exkin
Equivalent) See Note 3

Stabilizer (Propylene Oxide) See
Note 4

Toluene (ASTM D 362)

Heptane (Technical Grade)

Methyl Ethyl Ketone (ASTM D 740)

Methanol (ASTM D 1152)

21.3 min.

16.4 min.

11.3-13.3

0.2-0.4

0.05-0.25

0.45-0.55

26.1 max.

6.5-8.5

14.7 min.

0.2-0.4

Note 1.

Note 2.

Sufficient dispersing and suspending agent shall be
added to prevent excessive settling.

Alkyd Resin Solution: The medium oil soya-modified
alkyd resin shall be supplied as 59 to 61 percent
non-volatile solids in VM & P Naphtha (TT-N-95b,
Type I). The resin solids shall contain an oil acid
content of 48 to 55 percent, a phthalic anhydride
content of 33 to 37 percent and an acid number of 8
maximum. The alkyd resin solution shall have a
maximum of 9 (Gardner). The alkyd resin solution,
reduced to 45 percent solids with VM & P
Naphtha, shall have a viscosity of D to G
(Gardner-Holdt). No rosin will be permitted. The
oil fatty acids shall be of vegetable origin,
either alkali refined soya bean oil or the fatty
acids of soya bean oil having a minimum iodine
number of 115. No recovered oil marine or soya
food fatty acid derivatives shall be used. The
alkyd resin solution must tolerate a 500 percent by
weight dilution with VM & P Naphtha. A solution
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50
224
200
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Titanium Dioxide
Medium Chrome Yellow
Zinc oxide
Magnesium Silicate
Calcium Carbonate
Antisettling Agent (Claytone)
Methanol
Alkyd Resin Solution

(60% non-volatile)
Chlorinated Rubber

(93% non-volatile)
Chlorinated Paraffin
24% Lead Drier
6% Cobalt Drier
Antiskinning Agent (Exkin)
Stabilizer (Propylene Oxide)
Toluene
Heptane
Methyl Ethyl Ketone

Note 4.

Note 3.

containing alkyd resin solution, chlorinated
rubber, methyl ethyl ketone, toluene and heptane in
the proportions given in the vehicle composition
shall be clear, transparent and show no separation
after storage of 24 hours in a three-quarter full
test tUbe at 26.7 degrees ± 2.8 degrees Celsius (80
degrees ± 5 degrees Fahrenheit).

Sufficient antiskinning agent shall be used to
prevent skinning. Material shall be added at the
proper time during the manufacturing of the paint
so as to minimize losses due to volatilization-and
maximize retention in the packaged product.

Other approved Stabilizers: Styrene Oxide - 3
pounds per 100 gallons of paint; Thermolite 813 ­
0.5 pounds per 100 gallons of paint.

(C) Manufacturing Formulations:

The typical formula which may serve
manufacturer is as follows: (Yield is

October 18, 1991
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(D) Quantitative Requirements of Mixed Paint:

White Yellow

Pigment:
percent by weight-See Note 5

Total Solids:
percent by weight

Non-volatile Vehicle:
percent by weight vehicle

Viscosity:
K.U. at 77° F

Weight per Gallon:
pounds

Fineness of Grind:
Hegman gauge, North Standard
Scale

Drying Time:
minutes

Directional Reflectance:

Uncombined Water:
percent by weight of paint

Coarse Particles and Skins:
retained on a No. 325 mesh
sieve, percent by weight of
pigment

48.9-50.6

69.4 min.

38.9 min.

76 ± 8

12.0 ± 0.2

3 min.

1 - 4

80 min.

1. 0 max.

1. 0 max.

49.9-51. 6

70.0 min.

38.9 min.

76 ± 8

12.4 ± 0.2

3 min.

1 - 4

50 min.

1. 0 max.

1.0 max.

Note 5. The extracted pigment, upon analysis; shall conform
to the quantitative compositional requirements.

(E) Qualitative Requirements:

(1) Color of Yellow paint:

The color of the yellow paint shall visually match color chip No.
33538 of Fed. Std. 595 (Note 6). In case of dispute, the color
shall be within the green and red tolerance limits when compared
with the standard color chips of "Highway Yellow Color Tolerance
Chart" u. S. Department of Commerce, Bureau of Publ ic Roads PR Color
No.1, June 1965.
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(6) water Resistance:

(2) Condition in container:

(3) Skinning:

(7) Dilution stability:

21456-C-12j13
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The paint shall show no cracking, flaking or loss of adhesion when
tested as specified. Apply a wet film thickness of 0.005 inches
with a film applicator to a 3 by 5 inch tin panel weighing 0.39 to
0.51 Ibs. per sq. ft., previously cleaned with a Hydrocarbon
Solvent and lightly buffed with steel wool. Dry the paint film at
70 degrees to 80 degrees Fahrenheit in a horizontal position for 18
hours, then bake in an oven at 122 degrees ± 4 degrees Fahrenheit
(47.8 degrees Celsius to 52.2 degrees Celsius) for two hours, cool
to room temperature for at least 1/2 hour and bend over a 1/2 inch
diameter rod and examine, without magnification.

The paint shall show a viscosity increase of not more than five (5)
Krebs units above the original viscosity and the degree of settling
shall have a rating of six (6) or better (Note 7). When stored for
twelve (12) months the paint must be usable, the drying time shall
be as specified and the consistency range shall be 68 to 84 Krebs
units.

(4) storage stability:

(5) Flexibility and Adhesion:

The paint shall not show excessive settling in freshly-opened full
can and shall be easily redispersedwith a paddle to a smooth
homogeneous state. The paint shall show no curdling, livering,
caking, gelling or thixotropic properties,lumps, skins or color
separation.

The paint shall not skin within 48 hours -in--a -three-quarter filled,
tightly closed container.

The paint shall show no softening, blistering, loss of adhesion or
other evidence of deterioration other than a slight loss in gloss
when tested as specified. Apply a wet film thickness of 0.015
inches with a film applicator to a clean glass plate. Let dry in
a horizontal position at room temperature (70 degrees to 80 degrees
Fahrenheit) for 72 hours. Immerse one-half the painted plate in
distilled water at room temperature for 18 hours as specified in
method 6011 of Fed. Test Method Std. No. 141, allow to dry for two
hours and examine.

The thinned paint shall be uniform and show no separation, curdling
or precipitation after reduction in the properties of eight parts
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by volume of the package material with not more than one part by
volume of the appropriate thinner for each type of paint.

(8) spraying properties:

The paint as received or diluted no more than specified above,
shall have satisfactory spraying properties when applied (and held
in a horizontal position) to tinplate or aluminum surfaces at a wet
film thickness of approximately 0.015 inch. The sprayed film shall
dry to a smooth uniform finish, free from roughness, grit,
unevenness and other surface imperfections. The paint. shall show
no streaking or separation when placed on clean glass.

(9) Bleeding:

The bleeding characteristics shall be determined in accordance with
ASTM D 969. The test panels shall be evaluated according to ASTM
D 868, and the degree of resistance to bleeding shall have a
numerical rating of six (6).

Note 6.

Note 7.

Apply a wet film of 0.015 inches to a tin panel;
let dry for 24 hours and compare color.

storage stability shall be determined in accordance
with ASTM D 1309 Settling Properties of Traffic
Paints During Storage; ASTM D 869 Evaluating Degree
of Settling; and Consistency, Krebs-Standard Method
4281 of Federal Test Method Std. No. 141.

(F) Manufacturing Requirements:

(1) Inspection:

The manufacturer shall advise the Engineer when paint is to be
manufactured and shall furnish the Engineer free access to all
parts of the plant and shall furnish every reasonable facility for
sampling both the paint and the raw materials during the process of
manufacturing.

All materials used in formulation shall meet the requirements
herein specified. Any materials not specifically covered shall
meet the approval of the Engineer.

(2) Testing:

All tests will be conducted in accordance with the latest test
methods of the American Society for Testing and Materials, Federal
Test Method Standard No. 141 , and methods in use by Materials
Services, Highways Division, and the Arizona Department of
Transportation. Where both an ASTM and Federal Test Method is
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(3) packaging:

Evidence of adulteration or improper formulation shall be cause for
rejection.

The term "glass bead" shall be synonymous with the term "glass
sphere" as used herein.

available for new materials or the finished product, the ASTM test
method will prevail.

21456-C-12j13
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All containers of paint shall be labeled with weatherproof markings
showing the color, manufacturer's name, date of manufacture, tare,
weight, net weight, gross weight and manufacturer's batch number on
the side of drum and also on the lid.

The finished paint shall be homogeneous, free of dirt, water and
other foreign matter. The paints shall be strained immediately
prior to canning.

All shipping containers must comply with Federal Interstate
shipping standards of the Department of Transportation, and be
stamped 17-H in accordance with the standards. The containers must
be lined so as to prevent attack by the paint. The lining must not
come off the container as skins.

(B) physical Requirements:

(1) Gradation:

708-2.02 Reflective Glass Beads (Spheres):

(A) General:

The beads shall be manufactured from glass of a composition
designated to be highly resistant to traffic wear and to the
effects of weathering.

The glass beads shall be moisture-proof, contain less than 1/4 of
one percent moisture by weight, and be free of trash, dirt, or
other deleterious materials.

Beads shall be essentially free of sharp angular particles showing
milkiness or surface scoring or scratching. Beads shall be water
white in color.

October 18, 1991

When tested by the method provided in ASTM D 1214 (by use of US
Standard Sieves) the grade sizes of the beads shall be as follows:
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size of Sieve Percent passing

No. 30 100
No. 50 15 35
No. 70 a 15
No. 100 a 5

(2) Roundness:

When tested by the method provided in ASTM 0-1155 (Procedure B
except paragraphs (F) and (G) are deleted) beads retained on any
screen specified in the gradation requirements shall contain a
minimum of 70% true spheres.

(3) Index of Refraction:

When tested by a liquid immersion method at a temperature of 25
degrees Celsius, the beads shall have an index of refraction of
1. 5 a to 1. 57 •

(4) Specific Gravity:

The specific gravity of the beads shall be in the range 2.40-2.60
when tested in accordance with the following procedures:

Place 100 grams in an oven at 100 Celsius for 1 hour.

Remove beads and place in a desiccator until the sample is
cool.

Remove approximately 60 grams of beads from the desiccator and
weigh the sample accurately.

Pour the beads slowly in a clean 100 ml graduated cylinder
containing 50 ml of isopropyl alcohol. Make certain that air
is not entrapped among the beads.

The total volume, minus 50, will give the volume of the beads.

Calculate the specific gravity as follows:

Specific Gravity = Weight of the sample
Volume of the sample

(5) Chemical Stability:

Beads which show any tendency toward decomposition, including
surface etching, when exposed to atmospheric conditions, moisture,
dilute acids, or alkalies or paint film constituents, may be
required to demonstrate satisfactory reflectance behavior, prior to
acceptance, under such tests as may be prescribed.
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MOISTURE TESTING PROCEDURE:

(2) Funnel:

(5) Distilled water.

(4) Balance accurate to 0.1 grams.

2l456-C-12/13
specifications
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(3) Ring Stand and Clamp.

The funnel used is a standard laboratory funnel with a top
opening diameter of 125 rom. and 150 mm. stem length. The
inside diameter of the stem is between 9 and 10 mm. This
funnel is available from most laboratory glassware supply
houses. Corning No. 6100 or equal.

(1) Test bag:

(C) Moisture proofing:

The bag used is approximately 10 1/2 inches x 17 1/2 inches
after sewing. The material used in the construction of the
bags is unbleached cotton sheeting with a thread count of 48
x 48. The material before sewing is approximately 18 inches
x 22 inches. The cloth is folded in half lengthwise and
stitched in the shape of an "L" with the short side left open
at the top. The material can be obtained from selected
manufacturers of cloth and paper packaging. The finished bag
may also be obtained from the manufacturer of the glass beads.

Newly fabricated bags must be thoroughly washed with hot water
and detergent and rinsed before use to remove the sizing which
may be present in the cloth. Subsequent to the initial
washing, the bags need only be rinsed clean of beads from
previous tests and dried thoroughly before use.

All glass beads shall have a moisture-proof overlay consisting of
water repellent material applied during the process of bead
manufacture. The beads so treated shall not absorb moisture in
storage and shall remain free of clusters and lumps and shall flow
freely from dispensing and testing equipment.

The beads shall pass the test for water repellency and free 'flow
using the following equipment:

Glass beads shall be tested for compliance to specification
requirements • Testing shall be conducted at standard conditions of
temperature (25 ± 1 degree Celsius) and humidity (50 ± 5 percent
R.H.) and shall consist of the following procedure or an approved
alternate:

october 18, 1991
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Weigh 900.0 grams of glass beads into a clean, dry,
flat-bottomed pan.

Dry beads at 150 degrees Celsius for two hours.

Cool beads to room temperature (25 ± 1 degree Celsius) in a
desiccator.

Using the clean, prewashed bag described under apparatus
section, turn the bag inside-out so that the sewn seam and
seam-allowance are on the outside.

Quantitatively transfer the beads into the inverted cotton
bag.

Grasp the gathered top of the bag with one hand and lower the
bag into a container of distilled water until the beads are
approximately one inch below the water level. The container
shall be of such dimensions that the bag does not contact the
bottom or sides during immersion. Each bag shall be immersed
individually. Do not allow one bag to contact another if
mUltiple tests are run.

Remove the bag after 30 seconds of immersion time.

Cradle the bottom of the bag uniformly in the palm of one hand
and twist the top neck of the bag until the twisted bag is
compressed firmly against the beads. Twist until excess water
no longer drips from the bag.

After the excess water has been squeezed from the bag, allow
the bag to unwind.

Gather the top of the bag and clamp. Suspending the bag on a
ring stand or other support such that the bottom or sides of
bag do not contact the support.

After a standing time of 2 hours at room temperature (25
degrees ± 1 degree Celsius), remove bag from support. Mix
sample thoroughly by holding the bottom seam allowance in one
hand and gathered neck of the bag in the other, invert bag and
shake up and down 5 times.

Transfer the sample into a clean, dry funnel of the type
described under apparatus. If consecutive tests are run, be
sure the funnel is clean, dry and free of beads from prior
tests.

The entire sample shall flow through the funnel without
stoppage.
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(A) General:

(B) Composition Requirements:

708-2.03 Chlorinated Ethylene Vinyl Acetate (Hypalon) Pavement
Marking paint:

After the selection is made, one type of pavement marking paint
shall be used for the entire project.

7.0-9.0

7.5-9.5

Yellow

15.0-17.0

34.0-36.0

34.0-36.0

21456-C-12/13
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White

7.0-9.0

23.0-25.0

33.0-35.0

34.0-36.0
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Sufficient dispersing and suspending agent shall be
added to prevent excessive settling.

(1) Pigment Composition:
percent by weight of total
pigment

Titanium Dioxide, Rutile (ASTM
D 476, Type III or IV)

Medium Chrome Yellow (ASTM D
211, Type III 87% min.)

zinc oxide (ASTM D 79 American
Process Type)

Magnesium Silicate (ASTM D 605)

Calcium Carbonate (ASTM D 1199,
Type GC, Grade I or II)

Antisettling Agency (Bentone 34
or Claytone 40) See Note 1

Note 1:

At the start of the .t.est only, it is permissible to lightly
tap the stem of the funnel to initiate flow.

Small quantities of beads which have adhered to the side of
the funnel or stem shall not be cause for failure.

Chlorinated ethylene vinyl acetate (Hypalon) pavement marking paint
may be used as an equal alternate to the chlorinated rubber
pavement marking paint. All material used in the formulation of
chlorinated ethylene vinyl acetate (Hypalon) pavement marking paint
shall meet the requirements herein specified. Any materials not
specifically covered shall meet the approval of the Engineer.

The chlorinated ethylene vinyl acetate (Hypalon) pavement marking
paint shall consist of the following components with all
percentages specified by weight:

October 18, 1991
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(2) Vehicle composition:
by weight of vehicle

percent White and Yellow

or

Alkyd Resin Solution - See Note 2

Chlorinated Ethylene Vinyl Acetate
(Hypalon 173)

Chlorinated Paraffin (Fed. Spec.
Mil-C 429C, Type I)

Chlorinated Paraffin (Mil-C 429C,
Type II)

Lead Drier 36% (ASTM D 600 Class B)

Cobalt Drier 12% (ASTM D 600 Class
B)

Antiskinning Agent (Exkin
Equivalent) See Note 3

Stabilizer (Epoxidized Bisphenol A)
See Note 4

Toluene (ASTM 0 362)

Heptane (Technical Grade)

Methyl Ethyl Ketone (ASTM D 740)

Methanol (ASTM D 1152)

20.5 min.

16.0 min.

4.0-6.0

5.0-7.0

0.2-0.4

0.02-0.15

0.45-0.55

0.45-0.55

10.0 max.

20.0-22.0

21. 0 min.

0.2-0.4

Note 2. Alkyd Resin Solution: The medium oil soya-modified
alkyd resin shall be supplied as 59 to 61 percent
nonvolatile solids in Vm & P Naphtha (TT-N-95b,
Type I). The resin solids shall contain an oil
acid content of 48 to 55 percent, phthalic
anhydride content of 33 to 37 percent and an acid
number of 8 maximum. The alkyd resin solution
shall have a maximum of 9 (Gardner). The alkyd
resin solution, reduced to 45 percent solids with
VM & P Naphtha, shall have a viscosity of D to G
(Gardner-Holdt). Alkyd resin containing other
dibasic acids such as maleic or fumaric or
modifying agents such as urea, melamine, phenolic
resin, or styrene will not be permitted. The oil
fatty acids shall be of vegetable origin, either
alkali refined soya bean oil or the fatty acids of
soya bean oil having a minimum iodine number of
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. (C) Manufacturing Formulations:

The typical formulas which may serve as a guide for the paint
manufacturer are as follows (Yield is approximately 100 gallons):

Sufficient antiskinning agent shall be used to
prevent skinning. Material shall be added at the
proper time during the manufacturing of the paint
so as to minimize losses due to volatilization and
maximize retention in the packaged product.

other approved Stabilizers: Propylene Oxide - 3
pounds per 100 gallons of paint; Thermolite 813 ­
0.5 pounds per 100 gallons of paint.

115. No recovered oil marine or soya food fatty
acid derivatives shall be used. The alkyd resin
solution must tolerate a 500 percent by weight
dilution with VM & P Naphtha. A solution
containing alkyd resin solution, chlorinated
ethylene vinyl acetate, methyl ethyl ketone,
toluene and heptane in the proportions given in the
vehicle composition shall be clear, transparent and
show no separation after storage of 24 hours in a
three-quarter full test tube at 26.7 degrees ± 2.8
degrees Celsius (80 degrees ± 5 degrees
Fahrenheit) .

Titanium Dioxide
Medium Chrome Yellow
Zinc Oxide
Magnesium Silicate
Calcium Carbonate
Antisettling Agent (Claytone)
Methanol
Soya Lecithin
Alkyd Resin Solution

(60% Non-Volatile)
Chlorinated Ethylene Vinyl

Acetate (Hypalon 173)
Chlorinated Paraffin 40%
Chlorinated Paraffin 70%
36% Lead Drier
12% Cobalt Drier
Antiskinning Agent (Exkin)
Stabilizer (Epoxidized

Bisphenpl A)
Toluene
Heptane

100

30
35

1.5
0.5

2
3

60
125

100

30
35

1.5
0.5

2
3

60
125

POUNDS
White Yellow

150 50
100

50 50
225 225
215 230

5 5
2 2
3 3

130 130

21456-C-12j13
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Note 3.

Note 4.
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Methyl Ethyl Ketone 131
1268

J.ll
1283

(D) Quantitative Requirements of Mixed Paint:

White Yellow

Pigment:
percent by weight-See Note 5

Total Solids:
percent by weight

Non-volatile Vehicle:
percent by weight vehicle

Viscosity:
K.U. at 77° F

Weight per Gallon:
pounds

Fineness of Grind:
Hegman gauge, North Standard
Scale

Drying Time:
minutes

Directional Reflectance:

Uncombined Water:
percent by weight of paint

Coarse Particles and Skins:
retained on a No. 325 mesh
sieve, percent by weight of
pigment

49.0-52.0

68.9 min.

38.9 min.

70 - 84

12.0 ± 0.2

3 min.

4 max.

80 min.

1.0 max.

1.0 max.

50.0-53.0

69.5 min.

38.9 min.

70 - 84

12.4 ± 0.2

3 min.

4 max.

50 min.

1.0 max.

1.0 max.

Note 5. The extracted pigment, upon analysis, shall conform
to the quantitative compositional requirements
described previously.
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(3) Skinninq:

(E) Qualitative Requirements:

(1) Color of Yellow paint:

The paint shall not skin within 48 hours in a three-quarter filled,
tightly closed container.

(4) Storaqe stability:

(5) Flexibility and Adhesion:

The paint shall show no cracking, flaking or loss of adhesion when
tested as follows:

21456-C-12/13
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The paint shall not show excessive settling in freshly-opened full
can and shall be easily redispersed with a paddle to a smooth,
homogeneous state. The paint shall show no curdling, livering,
caking, gelling or thixotropic properties, lumps, skins or color
separation.

The color of the yellow paint shall visually match color chip No.
33538 of Fed. std. 595 (Note 6). In case of dispute, the color
shall be within the green and red tolerance limits when compared
with the standard color chips of "Highway Yellow Color Tolerance
Chart" u.s. Department of Commerce, Bureau of Public Roads PR Color
No.1, June 1965.

(2) Condition in container:

The paint shall show a viscosity increase of not more than five (5)
Krebs units above the original viscosity and the degree of settling
shall have a rating of six (6) or better (Note 7). When stored for
twelve (12) months the paint must be usable, the drying time shall
be as specified and the consistency range shall be 70 to 85 Krebs
units.

October 18, 1991

Apply a wet film thickness of 0.005 inches with a film applicator
to a 3 by 5 inch tin panel weighing 0.39 to 0.51 Ibs. per sq. ft.,
previously cleaned with a Hydrocarbon Solvent and lightly buffed
with steel wool. Dry the paint film at 70 degrees to 80 degrees
Fahrenheit in a horizontal position for 18 hours, then bake in an
oven at 122 degrees ± 4 degrees Fahrenheit (47.8 degrees Celsius to
52.2 degrees Celsius) for two hours, cool to room temperature for
a least 1/2 hour and bend over a 1/2-inch diameter rod and examine,
without magnification.
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(6) Water Resistance:

The paint shall show no softening, blistering, loss of adhesion or
other evidence of deterioration other than a slight loss in gloss
when tested as follows:

Apply a wet film thickness of 0.015 inches with a film applicator
to a clean glass plate. Let dry in a horizontal position at room
temperature (70 degrees to 80 degrees Fahrenheit) for 72 hours.
Immerse one-half of the painted plate in distilled water at room
temperature for 18 hours as specified in method 6011 of Fed. Test
Method std. No. 141a, allow to dry for two hours and examine.

(7) Dilution stability:

The thinned paint shall be uniform and show no separation, curdling
or precipitation after reduction in the proportions of eight parts
by volume of the package material with not more than one part by
volume of the appropriate thinner for each type of paint.

(8) spraying properties:

The paint as received or diluted no more than specified above shall
have satisfactory spraying properties when applied (and held in a
horizontal position) to tinplate or aluminum surfaces at a wet film
thickness of approximately 0.015 inch. The sprayed film shall dry
to a smooth uniform finish, free from roughness, grit unevenness
and other surface imperfections. The paint shall show no streaking
or separation when placed on clean glass.

(9) Bleeding:

The bleeding characteristics shall be determined in accordance with
ASTM 0969. The test panels shall be evaluated according to
ASTM 0868, and the degree of resistance to bleeding shall have a
numerical rating of six (6).

Note 6.

Note 7.

Apply a wet film of 0.015 inches to a tin panel;
let dry for 24 hours and compare colors.

storage stability shall be determined in accordance
with ASTM 01309, Settling Properties of Traffic
Paints During Storage; ASTM 0869 Evaluating Degree
of Settling; and consistency, Krebs-Standard Method
4281 of Federal Test Method Std. No. 141a.
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(1) Inspection:

(F) Manufacturing Requirements:

(2) Testing:

(3) packaging:

21456-C-12/13
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The manufacturer shall advise the Engineer when paint is to be
manufactured and shall furnish the Engineer free access to all
parts of the plant and shall furnish every reasonable facility for
sampling both the paint and the raw materials during the process of
manufacturing.

All materials used in formulation shall meet the requirements
herein specified. Any materials not specifically covered shall
meet the approval of the Engineer.

The finished paint shall be homogeneous, free of dirt, water and
other foreign matter. The paints shall be strained immediately
prior to canning.

All tests will be conducted in accordance with the latest test
methods of the American Society for Testing and Materials, Federal
Test Method Standard No. 141a, and methods in use by the Materials
Section, Highways Division, and the Arizona Department of
Transportation. Where both an ASTM and Federal Test Method is
available for new materials or the finished product, the ASTM test
method will prevail, unless otherwise indicated herein.

Evidence of adulteration or improper formulation shall be cause for
rejection.

All containers of paint shall be labeled with weatherproof
markings, showing the color, manufacturer's name, date of
manufacture, tare weight, net weight, gross weight and
manufacturer's batch number on the side of drum and also on the
lid.

708-3 construction Requirements:

All shipping containers must comply with Federal Interstate
shipping standards of the Department of Transportation, and be
stamped 17-H in accordance with the standards. The containers must
be lined so as to prevent attack by the paint. The lining must not
come off the container as skins.

October 18, 1991

708-3.01 Equipment:

The traffic paint and beads shall be placed on the pavement by a
spray-type, self-propelled pavement marking machine except that
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temporary striping during construction may be placed with other
equipment designed for application of paint and beads.

The application equipment to be used on roadway installation
shall have, as a minimum, the following characteristic and/or
apparatus:

The machine shall be capable of applying a clear-cut 2-inch
line or lines.

The machines shall be equipped with a mechanical device
capable of placing a broken reflectorized line with a 10-foot
painted segment and a 30-foot gap, 2-foot painted segment and
a 4-foot gap, and 26-foot painted segment and a 40-foot gap.

The machine shall be equipped with an air-operated glass bead
drop-in dispenser controlled by the spray gun mechanism.

A giass bead dispenser which is capable of placing the glass beads
into the paint line as the paint is applied to the pavement shall
be utilized. This dispenser shall provide satisfactory marking and
delineation.

708-3.02 Application:

Pavement markings shall be applied when the pavement surface is dry
and the weather is not foggy, rainy, or otherwise adverse to the
application of markings. The surface shall be free from excess
asphalt or other deleterious substances before traffic paint, beads
or primer are applied. The subcontractor shall remove dirt,
debris, grease, oil, rocks or chips from the pavement surface
before applying markings. The method of cleaning the pavement
surface and removal of detrimental material is SUbject to approval
by the Engineer and shall include sweeping and the use of
high-pressure air spray. The placing of traffic markings shall be
done only by personnel who are experienced in this work.

The volume of paint in place shall be determined by measuring the
paint tank with a calibrated rod. At the option of the Engineer,
if the striping machine is equipped with air-atomized spray units
(not airless) and paint gauges, the volume of paint may be
determined by utilizing said gauges.

The quantity of glass reflectorizing beads in place shall be
determined by measuring the glass reflectorizing bead tank with a
calibrated rod.

The subcontractor shall provide the necessary personnel and
equipment to divert traffic from the installation area where the
work is in progress and during drying time when, in the opinion of
the Engineer, such diversion of traffic is necessary.
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Wet mil thickness shall not be less than 15 mils.

Tolerances for Placing Paint, Beads, and Primer:

The finished line shall be smooth, aesthetically acceptable
and free from undue waviness.

The length of painted segment and gap shall not vary more than
6 inches in a 40-foot cycle.

21456-C-12j13
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Method of Measurement:

Plan width of Striping (inches) x Linear Feet
4 (inches)

Painted lines shall be 2, 4, 6, 8, or 12 inches wide as shown
on the project plans with a tolerance of plus or minus 1/8
inch and shall be placed at a minimum rate of 16 gallons per
mile for a solid 4-inch line and 4 gallons per mile for a
broken 4-inch line, based on a 10-foot stripe and a 30-foot
gap (40-foot cycle aggregate).

Glass reflectorizing beads shall be applied on the wet paint
at a minimum rate of 6 pounds to each gallon of paint.

708-4

Pavement marking paint will be measured by the linear foot along
the centerline of the pavement stripe. Skips in dashed lines will
not be included in the measurement. Length of pavement markings
will be based on four inch wide stripe. Measurement for striping
with a plan width greater or less than the basic four inches as
shown on the project plans or directed by the Engineer will be made
by the following method:

October 18, 1991
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730-2.02 Vehicle:

Any motor vehicle normally licensed for highway use.

(A) Inductive Loop Detector:

A detector capable of sensing the passage or presence of a vehicle
by a change in the inductance characteristics of the wire loop.

21456-C-12j13
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GENERAL REQUIREMENTS FOR LOOP DETECTORS:

Description:

Definitions:

Regulations and Codes:

730-1

SECTION 730

730-2

It is the purpose of this section to
necessary for completion of the work
accordance with the details shown
requirements of these specifications.

730-3

The words defined in the following subsection shall for the purpose
of these specifications have the meanings ascribed to them
pertaining to loop detectors.

All electrical systems and appurtenances shall be complete,
functional and in operating condition at the time of acceptance.
For additional Electrical and Conduit requirements, see Division
XII.

730-2.01 Detector:
A device for indicating the passage or presence of vehicles or
pedestrians.

October 18, 1991

All electrical equipment shall conform to the current standards of
National Electrical Manufacturers Association (NEMA) , National
Electric Safety Code (NESC), Underwriters' Laboratory Inc. (UL) , or
the Electronic Industries Association (EIA) , when applicable. All
materials and workmanship shall conform to the requirements of the
National Electric Code (NEC) , Illumination Engineers Society (IES),
standards of the American Society for Testing and Materials (ASTM),
American Association of state Highway and Transportation Officials
(AASHTO), requirements of the plans, these specifications, and the
special provisions, and to any other codes, standards, or
ordinances which may apply. Whenever reference is made to any of
the standards mentioned, the reference shall be construed to mean
the code, ordinance, or standard that is in effect at the time of
the bid advertisement.
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730-4 Equipment List and Drawings:

The subcontractor shall note that approval by the Engineer is
required before ordering or installing any material that is to be
used on the project.

The subcontractor shall submit six copies of a complete project
material submittal for approval at the preconstruction conference
which shall conform to these specifications. The project material
submittal shall state all relevant information regarding materials
and equipment to allow for the procurement of exact replacements of
any or all items on the project. To be acceptable, the material
submittal shall be complete and contain all items supplied on the
project by the subcontractor. The Engineer reserves the right to
reject an incomplete or unclear material submittal.

The materials on the submittal shall be identified by the contract
project number, bid item numbers, catalog part numbers, catalog
cuts, shop drawings, trade names, schedules for other pertinent
information. The materials from any catalog cuts shall be clearly
indicated by the subcontractor. Any material designations used in
the contract documents shall be so noted on the materials list. If
requested by the Engineer, the contractor shall submit manufacturer
shop drawings for review and approval and shall furnish
certificates of compliance conforming to the requirements of
section 105.

There shall be no substitutions for any of the materials on the
list without prior written approval by the Engineer. Changes to
the approved materials list shall be submitted in writing to the
Engineer. If requested by the Engineer, the subcontractor shall
submit samples of the proposed materials for inspections, testing,
and approval by the Engineer. The Owner will not be liable for any
electrical materials procured or any labor performed prior to
approval.

730-5 warranties & Guaranties:

Manufacturer's warranties and guaranties, furnished for materials
and equipment used in the work, shall be delivered to the Engineer
prior to acceptance of the project. Warranties and guaranties
shall conform to the requirements of Subsection 106.13.
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732-2 Materials:

(A) Loop Detector Conductors:

732-2.01 Electrical Conductors for Loop Detectors:

Electrical conductors shall be stranded thermoplastic insulated
electrical wire. Conductors shall conform to the specifications of
the NEC, UL and other applicable industry standards.

21456-C-12j13
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ELECTRICAL UNDERGROUND MATERIAL
FOR LOOP DETECTORS

Description:732-1

SECTION 732

The work in this section shall consist of furnishing and installing
electrical conduit, conductors and pull boxes for loop detectors,
including excavating, backfilling and compacting at the locations
designated on the project plans and in accordance with the details
shown on the project plans and the requirements of these
specifications.

October 18,' 1991

All single conductors, except detector lead-in cables, shall have
plain, distinctive and permanent markings on the outer surface
throughout the entire length showing the manufacturer's name or
trademark, insulation type letter designation, conductor size,
voltage rating and the number of conductors in the cable.

The wire shall be annealed copper and shall be uncoated unless
otherwise specified. The wire shall be solid for number 10 AWG and
smaller, conforming to the requirements of ASTM B 3 for annealed
bare copper wire. Conductors for sizes number 8 AWG and larger
shall be stranded and shall conform to ASTM B 8 for Class B
stranding, unless otherwise specified, the conductors shall be
insulated with TRW grade thermoplastic compound and shall meet the
requirements of UL 83. Insulation colors shall be permanent and an
integral part of the insulation and shall not be applied as a
surface treatment of coating. The insulation thickness shall
conform to the requirements of the NEC. Conductor insulation shall
be a solid color as specified in the conductor table unless
otherwise specified. The color shall be continuous over the entire
length of the conductor.

Conductors used for loop detector systems shall conform to the
requirements of the following table. The minimum conductor sizes
shall be as shown in the following table unless otherwise
specified.
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CONDUCTOR TABLE
INSULATION

MIN
GAUGE SIZE TYPE

(AWG)

CONDUCTOR
MIN
THK

(MILS)
TYPECOLOR

SIGNAL PHASE
OR FUNCTIONCIRCUIT

Detec­
tion

Detector Rdwy. Black
Loops Orange

THWN in 15
PVC TUbing 31

14

(1) Roadway Loop Detector Wire:

Roadway loop detector wire shall be a factory assembled combination
of PVC tUbing and wire. Loop detector wire shall be UL listed
stranded number 14 AWG copper, rated at 600 volts with THWN
insulation. The wire shall be enclosed in a factory extruded PVC
flexible tUbing by the wire manufacturer. Subcontractor assembly
of the wire in the flexible tUbing will not be acceptable.

(2) Wire Markinq Taqs:

See Division XII.

732-2.02 Electrical Conduit and warninq Tape:

See Division XII.

732-2.03 Pull Boxes:

Precast reinforced concrete pull boxes, covers and extensions shall
be installed and located as shown on the project plans and shall be
the size specified.

Chipped or cracked pull boxes, covers and extensions will not be
accepted.

Portland cement concrete shall conform to the requirements of
section 1006 for Class B concrete. When requested by the Engineer,
pull boxes, covers and extensions shall be furnished for testing at
the subcontractor's expense.

Covers shall be marked as follows:

"ELECTRICAL HIGH VOLTAGE"

Markings shall be clearly defined and uniform in depth and shall be
placed parallel to the long side of the cover. Letters shall be
one inch high.
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For conduit installation, see Division XII.

(A) General:

732-3.02 wiring Procedures:

(B) Tagging:

21456-C-12j13
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732-3 Construction Requirements:

732-3.01 Installation of Electrical conduit and Pull Boxes for
Loop Detectors:

Excavation and backfill shall be in accordance with the
requirements of Subsection 203-5.

Conduit entering pull boxes shall terminate a minimum of three
inches inside the box wall. The conduit shall be between two
inches and four inches above the bottom of the pUll box and shall
be sloped to facilitate pulling of conductors. Conduit entering
through the bottom of a pull box shall be located near the sides
and ends in order to leave the major interior portion clear. At
all outlets, conduits shall enter from the direction of the run and
allow for expansion and contraction.

Conduit ends shail be capped with conduit end cap fittings until
wiring is started. When end caps are removed, PVC ends shall be
provided with an approved conduit end bell. End bells shall be
installed prior to the installation of the conductors. Approved
insulated grounding bushings shall be used on steel conduit ends.

Wiring shall conform to the regulations and codes listed in
Division XII and of the NEC, and shall be UL listed and bear the UL
labels and the following requirements:

The conductors shall be pulled into runs in a smooth
continuous manner, avoiding contact with sharp objects that
might damage the insulation. Approved lubricants shall be
used for inserting conductors in conduit. Before
installation, conductor ends shall be taped for moisture
protection until connections are made. Conductors shall be
spliced only in pUll boxes, terminal compartments, pedestals
or cabinets.

October 18, 1991

Conductors shall have a minimum of 36 inches of slack from the
conduit end bell in the pull box.

All ,conductors shall be tagged to identify their lane number or
function with wire marking tags. The tags shall be furnished and
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installed by the subcontractor. Each tag shall be wrapped entirely
around the conductor twice.

732-4 Method of Measurement:

See Division XII for conduit.

Pull boxes will be measured as a unit for each pull box.
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735-2.04 Saw cut Sealant:

(B) Loop Detectors:

(A) Emulsified Crack Filler Sealant for Asphaltic Concrete:

The conductors for the inductive loop detector shall be as
specified in section 732-2.01(A) (1) of these specifications.

and
the
the
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Detectors:

LOOP DETECTORS

Description:

Materials:

(A) General:

SECTION 735

735-1

The work under this section shall consist of furnishing
installing vehicular detectors at the locations shown on
proj ect plans and in accordance with the details shown on
project plans and the requirements of these specifications.

735-2

735-2.01 Vehicle

Loop detectors shall conform to the m~n~mum acceptable design and
operating requirements of these specifications for detecting the
presence and passage of vehicles.

The detector loop dimensions shall be as specified on the project
plans.

Saw cut sealants shall be a flexible encapsulant intended for
sealing and protecting vehicle detector loop wires installed in saw
cuts.

Emulsified crack filler sealant may be used to seal saw cuts in
asphaltic concrete and lean concrete base. The emulsified crack
filler sealant shall conform to the requirements of the following
table:

October 18, 1991
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Emulsion (For Crack Filling)

ASTM Test Method
Test on Emulsion Except As Shown Requirements

Viscosity, saybolt 0244 25-150
Furol, 25 degrees
C., Seconds, Range

Retained on
Sieve,
maximum

No. 20
percent,

0244 (1) 0.10

Particle charge 0244 Positive

Emulsion (For Crack Filling)

Test on Emulsion

Pumping Stability

Settlement, 5 days
percent, maximum

Residue, percent
minimum

TEST ON RESIDUE

Viscosity, 60 degrees
F. centistokes,
range

Maltene Distribution,
ration, range

ASTM Test Method
Except As Shown

(2)

0244

0244 (3)

02170

o 2006-70 (4)

Requirements

Passes

5.0

60.0

100-9500

0.7-1.4

PC/S, ration, minimum

Asphaltenes,
maximum

percent

o 2006-70 (4)

o 2006-70

0.50

11. 0

(1) Distilled water will be used instead of the two percent
sodium oleate solution.

(2) 450 mI. of emulsion will be charged into a one liter
beaker and circulated through a gear pump (Roper 29 B
22621) having a 1/4-inch inlet and outlet. The pumping
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(B) One Part Elastomeric Sealant:

stability is acceptable if there is no significant oil
separation after a circulation of minutes.

The emulsified crack sealant shall remain homogeneous within 30
days of delivery and shall be homogeneous after thorough mixing.
The emulsified crack sealant shall be freeze stabilized and if
freezing has occurred a homogeneous mixture shall be obtained when
the material has thawed and been thoroughly mixed.

The encapsulant shall~ within its stated shelf life in original
undamaged packaging, cure only in the presence of moisture. The
rate of cure will, therefore, depend upon temperature and relative
humidity at the time of installation. Cool dry weather will slow
curing whereas warm, humid weather will accelerate curing.

21456-C-12/13
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(3) ASTM D 244 is modified by heating a 50-gram sample to 149
degrees until foaming ceases, then cooling it
immediately.

(4) PC + Polar Compounds; A Sub 1 = First Acidaffins; S
Saturated Hydrocarbons; A Sub 2 = Second Acidaffins.
Maltene Distribution = ratio of PC + A Sub 1 to S + A Sub
2.

One part elastomeric sealant may be used to seal saw cuts in
portland cement concrete pavement and lean concrete base.

The sealant shall provide compressive yield strength to withstand
normal vehicular traffic as well as sufficient flexibility to
withstand normal movement in concrete pavements, while protecting
the loop wire from moisture penetration.

The encapsulant shall be a one-part elastomeric compound requiring
no mixing, measuring or application of heat prior to or during its
installation.

October 18, 1991

The encapsulant shall be designed to enable vehicular traffic to
pass over the properly filled saw cut immediately after
installation without tracking or stringing of the material. The
encapsulant shall form a surface skin allowing exposure to
vehicular traffic within 30 minutes at 75 degrees F. and completely
cure to a tough, rubber-like consistency in two to seven days after
installation.

Properly installed and cured encapsulant shall exhibit resistance
to effects of weather, vehicular abrasion, motor oils, gasoline,
anti-freeze solution, brake fluid, deicing chemicals and salt
normally encountered, in such a manner that the performance of the
vehicle detector loop wire is not adversely affected.
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The cured encapsulant shall be temperature stable and exhibit no
degradation in performance throughout the ambient pavement
temperature ranges experienced within the state of Arizona.

The encapsulant shall exhibit minimal shrinkage during or after its
installation, and in no manner affect the performance
characteristics of the material.

The encapsulant shall be designed to permit clean-up of material
and application equipment with non-flammable solvents such as 1,1,1
trichloroethane or scotch-Grip Brand Solvent No. 4 (Prior to curing
of encapsulant). Should any encapsulant material be allowed to
cure in the application nozzle, it shall be able to be pulled out
as a solid plug.

The encapsulant shall have a minimum 12-month
undamaged original containers when stored in
environment.

shelf life in
a cool, dry

The encapsulant shall be designed for roadway installation when the
surface temperature is between 40 degrees F. and 140 degrees F.

The encapsulant shall have the following physical properties in its
uncured and cured states.

Physical properties of the uncured (wet) encapsulant:

Property

Weight

Total Solids by
Weight

Requirement

10.1 lbs/gal
+/- 0.3 lbs

75 - 85%

Test Procedures

A. Weight/Gallon

B. Determination of No­
Volatile Content

Viscosity

Drying Time

10,000-85,000 C. Viscosity
CPS

Touch: 24 hrs.D. Tack-Free Time
max. Complete:
30 hrs. max.

Physical properties of the cured encapsulant:

property

Hardness
(Indentation)

TensileStrength

October 18, 1991

Requirement Test Procedure

65-85 E. Rex hardness

500 psi min. F. Tensile & Elongation
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(C) Hot Applied Rubberized Sealant:

Detectors shall be installed as shown on the project plans, as
shown in the Standard Drawings, and as directed by the Engineer.

Hot applied rubberized sealant may be used to seal saw cuts in
asphaltic concrete and in lean concrete base. Hot rubberized
asphalt sealant shall be formulated specifically to be flexible.
It shall be suitable for use as a sealant for traffic loop saw cuts
and be nontracking under traffic. At application temperatures, the
traffic loop sealant shall be a thin, free flowing fluid which
penetrates saw cuts and self-levels permitting uniform application.
The sealant shall be melted and applied to pavements using a
pressurized application unit. The sealant shall be a relatively
stiff sealant but shall remain flexible at low pavement surface
temperatures. The test results shall conform to the following
specifications for the loop detector sealant.

735-5 of 6 21456-C-12j13
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F. Tensile & Elongation

o rom - 5 mm max.

specification

25 - 35 max.

30 cm min.

180 F min.

380 F.

40% min.

30 Poise

10.0 lbs/gallon

13.0 lbs per 100 ft.

410 F.

300% min.Elongation

Test

Flow, 140 F

Resilience, 77 F

Penetration, 77 F

Softening Point

Ductility, 77 F

Mandrel Bend, 0 F, 180 deg.,
5s, 1/2" dia.

Rec. Pour Temp

Coverage, 1/2 1f x 1/2" crack

Safe Heating Temp.

375 F Viscosity

Unit Weight

(A) General:

735-3 Construction Requirements:

735-3.01 Detector Installation:

October 18, 1991
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The installation of the detectors shall be such that the operation
shall not be affected by temperature changes, water, ice, rain,
snow, chemicals, or electromagnetic noise.

(B) Hold Down Tabs:

Hold down tabs shall be installed in the saw cut on top of the wire
every two feet. The tabs shall be installed after the loop wire
installation and prior to the sealant installation. The tabs shall
be individual sections of PVC tubing one inch in length which shall
be bent and wedged tightly into the saw cut channel.

(C) Saw cut Sealants:

Saw cuts shall be sealed with an approved sealant. All slots cut
in the pavement shall be blown out and dried before installing
conductors. After the conductors are installed in the slots, the
slots shall be filled to within 1/8 inch of the pavement surface
with the sealant. Before the sealant sets up, the surplus sealant
shall be removed from the road surface without the use of solvents.
The handling of the sealant and the filling of the saw cut shall be
in accordance with the directions of the manufacturer. Sand
blotter shall be applied as directed by the Engineer.

(D) Splices:

The detector sensor conductors shall be spliced to the detector
lead-in cable in the adjacent pull box.

(E) Detector Loop Installation Field Tests:

Before and after the saw cut sealant has been installed, the
subcontractor shall perform an insulation resistance-to-ground
test. The insulation resistance-to-ground shall be at least 50
megohms when measured at a voltage between 400 volts and 600 volts
D.C.

Any loop detector that does not meet the above requirement or
cannot be tuned to the Engineer's satisfaction shall be replaced by
the subcontractor at no cost to the Engineer.

735-3.02 Blank

735-4 Kethod of Measurement:

Loop detectors will be measured as a unit for each type of detector
furnished and installed.
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Materials shall be as specified in sections 802, 803 and 805 of
these specifications.

Measurement requirements shall be as specified in sections 802, 803
and 805 of these specifications.

Construction requirements shall be as specified in sections 802,
803 and 805 of these specifications.

The work in this section shall consist of seeding, soil cement
channel and riprap and is further described in sections 802, 803
and 805 of these specifications and on the project plans.

21456-C-12j13
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EROSION CONTROL

Description:

Materials:

Construction Requirements:

Method of Measurement:

SECTION 801

801-2

801-3

801-1

801-4

October 18, 1991
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802-2.03 Water:

802-2.01 Portland Cement:

802-2 Materials:

802-2.04 Aggregate:

21456-C-12/13
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SOIL-CEMENT:

Description:

SECTION 802

802-1

Water shall conform to the requirements of Subsection 1006-2.02 of
these specifications.

The work under this section shall consist of furnishing all
materials and constructing soil-cement channel (bottom and slopes) ,
dip crossings and linings and at the locations in accordance with
the details shown on the proj ect plans and the requirements of
these specifications. The work shall include toe trench
excavation, backfill, and dewatering.

Portland cement shall conform to the requirements of ASTM C 150 for
Type II.

October 18, 1991

The soil used in the soil-cement mix shall not contain any material
retained on a one and one-half (1-1/2) inch sieve, nor any
deleterious material. Soil for soil-cement shall be obtained from
the required excavations or from borrow areas specified on the
project plans or approved by the Engineer and stockpiled on the job
site as specified herein. The Subcontractor shall be responsible
for providing all the soil required for soil-cement production.
Soil, meeting the gradation requirements specified herein, shall be
obtained from the proj ect excavations and/ or from borrow areas
specified on the project plans or obtained by the Subcontractor.
Soil suitable for soil-cement shall be obtained from the required
excavations, as shown on the proj ect plans, before any borrow
material is allowed to be used for this purpose. The actual soil
to be incorporated into the soil-cement shall be analyzed by
laboratory tests in order to determine the mix proportions to be
used on the project. The distribution and gradation of materials
in the soil-cement lining shall not result in lenses, pockets,
streaks, or layers of material differing SUbstantially in texture
or gradation from surrounding material. Soil shall conform to the
following gradation:
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Sieve size Percent Passing (Dry Weight)

1-1/2"
#4
#200

The Plasticity

100%
60% - 90%

5% - 45%
Index shall be a maximum of 10.

clay and silt lumps larger than one-half (1/2) inch shall be
unacceptable.

802-2.05 Design Procedures:

The design requirements for the soil-cement shall be such that it
has the compressive strength of seven-hundred-fifty (750) psi, at
seven (7) days. Compressive strength tests will be run after
twenty-four (24) hours during production. The results of the
twenty-four (24) hour test will be used to monitor the daily output
of the central plant. Final acceptance, however, shall be based
on the compressive strength results of the seven (7) day samples.
The quantity of cementitious material established through the mix
design procedures shall be monitored throughout the life of the
project with modifications, as required, to account for varying
field conditions.

The cementitious portion of the soil-cement mix shall consist of
one hundred percent portland cement.

The Subcontractor shall use the soil aggregate, cementitious
material content, and moisture content determined by laboratory
tests. During the course of the work, the Subcontractor may adjust
the mix proportions, whenever necessary, in order to assure that
the required minimum compressive strength is being attained, but
not excessively exceeded. Changes in the amount of cementitious
material required in the soil cement mixture shall be made promptly
by the Subcontractor when the result of laboratory testing
indicates the need or when directed by the Engineer.

For bidding purposes only, the estimated content of cementitious
material in the soil-cement mix shall be as specified herein.

The percent of cementitious material to be used in the mix has been
estimated to be eight (8) percent calculated by dividing the total
weight of cementitious material by the total weight of the dry
compacted soil-cement. Testing shall be conducted in accordance
with the ADOT's test procedure, "Determination of Cement Content
Required for Soil-Cement Mixtures" a modification of Arizona Test
Method 220.
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(5) The method used to cure permanently exposed surfaces.

802-3 Construction Details:

802-3.02 Required Subcontractor Submittals:

802-3.01 Equipment:

21456-C-12/13
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(2) The type of compaction equipment to be used.

(3) The number and type of watering equipment to be used.

(4) The method used to keep surfaces continuously moist until
subsequent layers of soil cement are placed.

Prior to the start of construction, the Subcontractor shall sUbmit,
in writing for approval, the following items:

(1) The approximate length of soil cement channel or area of
soil cement lining to be placed prior to starting
compaction operations.

(6) The proposed source of soil, if other than required
excavations.

Soil-cement may be constructed with any combination of machines
and/or equipment, except as noted herein, that will produce a
completed soil-cement lining meeting the requirements for soil
pUlverization, cementitious material content and moisture content,
mixing, transporting, .placing, compacting, finishing and curing as
provided in these specifications.

(7) The proposed source of portland cement.

Such approval shall not relieve the Subcontractor of the
responsibility for achieving the desired result of constructing
sound soil cement, free from defects, according to the
specifications and project plans, or as directed by the Engineer.
Changes in the source of cement will not be permitted without the
prior approval of the Engineer.

802-3.03 preparation:

October 18, 1991

Before soil-cement processing begins, the area to be lined shall be
graded and shaped to the lines and grades shown on the proj ect
plans or as directed by the Engineer. The subgrade shall be
compacted to a minimum of ninety (90) percent of maximum dry
density at a moisture content within one (1) percent below and two
(2) percent above optimum moisture content as determined in
accordance with the requirements of ASTM 0 1556 for density and
AASHTO T 217 or AASHTO T 265 for moisture as approved by the
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Engineer. Maximum dry density and optimum moisture content shall
be established in accordance with ASTM D 1557 (Modified Proctor) .

Immediately prior to placement of the soil-cement mixture, the
underlying material shall be moistened if necessary. Soft or
yielding native material shall be corrected and made stable in
accordance with the requirements of Subsection 203-5.03 (A).

802-3.04 stockpiling of Soil Aggregate:

In the event the Subcontractor elects to stockpile soil aggregate,
the stockpile(s) shall be constructed on level, firm ground free of
brush, trees, stumps, roots, rubbish, debris and other
objectionable or deleterious material and shall be located so as to
provide a distance of not less than fifteen (15) feet from the
outside bottom edge of any other existing stockpile. The stockpile
shall be constructed in layers; each layer no exceeding two (2)
feet in thickness. Ramps formed for stockpile construction shall
be of the same material as that being stockpiled, and will be
considered a part of the stockpile. Before steepening a ramp, any
contaminated surface material shall be removed.

Stockpiled material should be thoroughly mixed throughout its
depth, width, and length before utilization. The material shall be
homogenous and uniform in color, graduation and moisture
throughout.

The Subcontractor shall be solely responsible for the construction
of the stockpile(s), including monitoring for quality and
uniformity of the material placed therein. To assure conformance
with the requirements of this Subsection and Subsection 802-2.04 of
these specifications, the Engineer, at random intervals during
construction of the stockpile, will sample and test the material
being placed therein. Results from these tests shall be compared
against the test results obtained by the Subcontractor to assure
compliance with the requirements of Subsection 802-2.04 of these
specifications.

802-3.06 Mixing Plant:

Soil-cement shall be mixed in an approved central-type plant having
a stationary twin shaft pugmill mixer of the continuous-mixing type
or an approved batch-type pugmill. The Subcontractor may submit to
the Engineer alternative equipment and procedures, along with
evidence of its successful. use. The Engineer may permit
alternatives at his discretion. The mixing plant shall be
designed, coordinated and operated to produce a soil-cement mixture
of the proportions specified within the required tolerances. Twin
shaft pugmills shall also be equipped with a positive means for
maintaining a constant speed of rotation of the shafts. Mixing
plants shall be equipped with screening, feeding and weighing,
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802-3.07 Measuring Devices:

Weighing, metering or volumetric measuring devices used with mixing
equipment shall display current calibrations.

Measuring devices shall be calibrated, at the Subcontractor's
expense and approved by the Engineer.

The plant shall be equipped with a hydraulically or mechanically
operated discharge holding bin having a minimum capacity of twenty
(20) tons.

21456-C-12/13
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metering or volumetric measuring devices that will add the soil,
cementitious material and water into the mixer in the specified
quantities. The blades of twin shaft continuous pugmill mixers
shall be adjustable for angular position on the shaft and
reversible to retard the flow of the mix.

When a continuous mixing plant with a fixed soil aggregate feed
rate system is used, the belt shall travel at a constant speed.
The feed system shall continuously deliver aggregate to the mixer
at a constant feed rate, calculated on a dry weight basis, at any
locked gate setting. The feed system shall be mechanically
interlocked with all other feed devices. The soil aggregate feed
monitoring system shall provide the rate of and total quantity of
soil aggregate fed into the mixture.

When the quantity of water is controlled by metering, prov~s~ons

shall be made by the Subcontractor whereby the quantity of water
delivered through the meter can be readily converted to weight. A
water storage tank may be required to prevent the adverse effects
created by surge drawdown.

Mixing shall be sufficient to secure a homogenous, intimate,
uniform mixture of the soil, cement, and water within the specified
tolerances. Soil and cementitious material shall be mixed
sufficiently to prevent cementitious balls from forming when water
is added.

Mixing shall not proceed when the soil aggregate or the area on
which the soil-cement is to be placed is frozen. Soil-cement shall
not be mixed or placed when the air temperature is below 4SoF (7°C),
unless the air temperature is at least 40°F (SOC) and rising.

Free and safe access to the mixing equipment must be provided to
the Engineer at all times for inspection of operation, and for
sampling the soil-cement mixture and its components.

October ~8, 1991
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Each measuring device shall be calibrated to an accuracy of
plus/minus two (2) percent and shall be inspected and calibrated as
often as the Engineer deems necessary to assure their accuracy.

802-3.08 Required Moisture:

The moisture content of the mix shall be adjusted as needed to
achieve the compressive strength and compaction requirements
specified herein.

802-3.09 Handling:

The soil-cement mixture shall be transported from the mixing area
to the embankment in clean equipment. Hauling equipment shall be
outfitted with suitable covers to protect the mixture in
unfavorable weather. The total elapsed time between the addition
of water to the mixture and the start of compaction shall be the
minimum possible. In no case should the total elapsea time exceed
thirty (30) minutes. This time may be reduced by the Engineer when
the air temperature exceeds 90°F, or when there is a breeze or wind
which promotes rapid drying of the soil-cement mixture.

802-3.10 Placing:

The mixture shall be placed on the moistened subgrade embankment,
or previously completed soil-cement with spreading equipment that
will produce layers of such widths and thicknesses as are necessary
for compaction to the required dimensions of the completed soil­
cement layers. The compacted layers of soil-cement shall not
exceed eight (8) inches, nor be less than (4) inches in thickness.

Each successive layer shall be placed as soon as practicable after
the preceding layer is completed and certified.

All soil-cement surfaces that will be in contact with succeeding
layers of soil-cement shall be kept continuously moist by fog
spraying until placement of the subsequent layer, provided that the
Subcontractor will not be required to keep such surfaces
continuously most for a period longer than seven (7) days.

The Subcontractor shall take all necessary precautions to avoid
damage to the completed soil-cement by equipment, and to avoid the
deposition of raw earth or foreign materials between layers of
soil-cement. Where ramps are constructed over soil-cement that is
not to grade, all foreign materials and the uppermost one (1) inch
of the previously placed soil-cement mixture must be removed prior
to continuation of the soil-cement construction.
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802-3.11 compaction:

802-3.13 Curing:

Temporarily exposed surfaces shall be kept moist as directed by the
Engineer.

Permanently exposed surfaces shall be kept in a moist condition for
seven (7) days, or they may be covered with a suitable curing
material, sUbject to the Engineer's approval. Any damage to the

21456-C-12j13
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Soil-cement shall be uniformly compacted to a m1n1mum of ninety­
eight (98) percent of maximum density as determined by field
density tests taken in accordance with the procedures of Arizona
Test Method 230 or 231. Optimum moisture and maximum density shall
be determined in accordance with Arizona Test Method 221, 222b and
223 procedures. Wheel rolling with only hauling equipment shall
not be an acceptable method of compaction.

At the start of compaction, the-mixture shall be in a uniform,
loose condition throughout its full depth. Its moisture content
shall be such that the required compaction can be achieved with a
minimum of effort and manipulation of the mix. No section shall be
left undisturbed for longer than thirty (30) minutes during
compaction operations. Compaction of each layer shall be conducted
in such a manner as to produce a dense surface, free of compaction
planes in not longer than one (1) hour from the time water is added
to the mixture. Whenever the Subcontractor's operation is
interrupted for more than two (2) hours, the top surface of the
completed layer, if smooth, shall be scarified to a depth of at
least one (1) inch with a spike tooth instrument, or by other means
acceptable to the Engineer, prior to placement of the next layer.
The spacing of striations, produced by scarifying, shall not exceed
eighteen (18) inches measured perpendicular to the length of the
soil-cement being placed. The surface, after said scarifying,
shall be swept using a power broom, or other method approved by the
Engineer, to completely free the surface of all loose material
prior to placement of the next layer of soil-cement.

802-3.12 Finishing:

After compaction, the soil-cement shall be further shaped to the
required lines, grades, and cross sections and rolled to· a
reasonably smooth surface. Shaping of the face of the soil-cement
shall be conducted daily, at the completion of each day's
production.

October 18, 1991

Care must be exercised to ensure that no curing material, other
than water, is applied to the surfaces that will be in contact with
succeeding layers.
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protective covering within seven (7) days shall be repaired to the
satisfaction of the Engineer.

When a curing material, other than water is used, the permanently
exposed surfaces shall be kept moist until the curing material is
applied. The curing material is to be applied as soon as
practicable, with a maximum time limit of twenty-four (24) hours
between the finishing of the surface and the application of the
protective cover or membrane.

When necessary, the soil-cement shall be protected from freezing
for seven (7) days after its construction by a covering of loose
earth, straw, or other suitable material approved by the Engineer.

802-3.14 Construction Joints:

At the end of each day's work, or whenever construction operations
are interrupted for more than two (2) hours, a 15° minimum skew,
transverse construction joint shall be formed by cutting back into
the completed work to form a vertical face for the full depth of
the soil cement layer, as directed by the Engineer.

802-3.15 Maintenance:

The Subcontractor shall be required, within the limits of his
Contract, to maintain the soil-cement in good condition until all
work is completed and accepted. Maintenance shall include
immediate repairs of any defects that may occur. This work shall
be done by the Subcontractor at his own expense and repeated as
often as necessary. Faulty work shall be replaced for the full
depth of the layer.

802-3.16 Inspection and Testing:

The Engineer, with the assistance and cooperation of the
Subcontractor, shall make such inspections and tests as he deems
necessary to assure the work conforms to the Contract documents.
These inspections and tests may include, but shall not be limited
to: (1) the taking of test samples of the soil-cement and its
individual components at all stages of processing and after
completion, and (2) the close observation of the operation of all
equipment and methods used on the work. Only those materials and
methods achieving the requirements specified herein shall be
acceptable.

All testing of soil-cement, its individual components, or the mix
design unless otherwise provided specifically in the plans or
herein, shall be in accordance with the latest applicable Agency
specif.ications in effect as of the date of advertisement for bids
on the project.
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cementitious Material (Tons) = A x B x C

802-4.01 Example Calculation For The Measurement of Cementitious
Material Incorporated Into The Soil-cement.

C = Average content of cementitious material as determined
from the plant scale readings, verified by delivery

B = Average in-place dry density as determined from the
compaction test results obtained through the course of
construction.

21456-C-12/13
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Method of Measurement:

Testing for proper compac~~onshallbe done on at least every other
layer of compacted soil....cement, at any location chosen by the
testing personnel. If the layer being tested does not achieve the
minimum density requirements, as specified in Subsection 802-3.11
or these specifications, it must be reworked until it meets the
requirement or be removed at the Subcontractor's expense. The
Subcontractor shall not be permitted to continue placing subsequent
layers of soil-cement on any layer which has failed to achieve the
required compaction until such time as the deficient layer has been
reworked, retested, and found to meet the density requirements
specified.

The initial acceptance of the soil-cement shall in no way preclude
further examination and/or testing at any time during the course of
construction or the warranty period that the Engineer suspects that
the material is not properly represented by the sample(s) obtained
to date. The acceptance, at any time, of material incorporated
into the work shall not bar its future rejection if it is
sUbsequently found to be defective in quality or uniformity.

802-4

The work shall be measured: (1) in cubic yards of soil-cement, as
determined by the specified lines, grades, and cross sections shown
on the project plans and verified during placement and (2) in tons
of cementitious material (i.e., portland cement) incorporated into
the soil-cement used as indicated herein or in accordance with the
instructions of the Engineer.

Cementitious material shall be computed in accordance with the
example herein provided. Any waste of cementitious material and/or
soil-cement material by the Subcontractor during the ·handling,
mixing, placing, etc., operations shall not be paid for.

where:
A = Volume of soil-cement as determined one (1) from the

specified lines, grades and cross-sections indicated on
the project plans, verified during placement, mUltiplied
by "B", the average in-place dry density ..
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receipts, and calculated by dividing the total weight of
cementitious material by the total weight of dry
aggregate and cementitious material.

Thus, if: A = ten-thousand (10,000) cubic yards; B = one-hundred­
thirty-five (135) pounds per cubic foot or 1.8225 tons per cubic
yard; and C = 8.0%; the quantity of cementitious material, for the
purpose of measurement, would be one-thousand-four-hundred-fifty­
eight (1,458) tons.
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803-2.01 Rock:

803-2 Materials:

Gradation of the rock for dumped riprap shall be as shown below:

(A) General:

./

21456-C-12j13
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RIPRAP:

Description:

SECTION 803

803-1

(B) Dumped Riprap:

Riprap shall be dumped or grouted riprap and shall be constructed
at the. locations and to the details as shown on the project plans.

The work under this section shall consist of furnishing all
materials and constructing riprap in accordance with the details
shown on the project plans and the requirements of these
specifications.

Rock shall be sound and durable, free from clay or shale seams,
cracks or other structural defects. The Bulk Specific Gravity (SSD)
shall be determined in accordance with the requirements of AASHTO
T-85 and shall be a minimum of 2.4. Rock used to construct dumped
riprap shall be angular in shape. Rock used to construct other
types of bank protection may be rounded stones or boulders. Rock
shall have a least dimension not less than one-third (1/3) of its
greatest dimension and a gradation in reasonable conformity with
that shown herein for the various types of bank protection.
Control of the gradation will be by visual inspection.

The source from which the stone will be obtained shall be selected
well in advance of the time when it will be required in the work.
The acceptability of the stone will be determined by the Engineer.
If testing is required, suitable samples of stone shall be taken in
the presence of the Engineer at least twenty-five (25) days in
advance of the time when its use is expected to begin. The
approval of some rock fragments from a particular quarry site shall
not be construed as constituting the approval of all rock fragments
taken from that quarry.
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Gradation of the rock referenced to the fifty (50) percent size (Dso
= 10") for twenty (20) inches riprap shall be as follows:
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size of Rocks

Usa = 10"

20"
15"
10"

6"
4"

Percent Range of Total Load
Smaller than the Given size

100
80-100
40-60
20-40

0-5

Gradation of the rock referenced to the fifty (50) percent size (D so
= 8") for sixteen (16) inches riprap shall be as follows:

size of Rocks

Uso = 8"

16"
12"

8"
6"
4"

Percent Range of Total Load
Smaller than the Given size

100
80-100
40-60
20-40

0-5

Gradation of the rock referenced to the fifty (50) percent size (Dso
= 6") for twelve (12) inches riprap shall be as follows:

Size of Rocks

t2so = 6 "

12"
9"
6"
4"
2"

Percent Range of Total Load
Smaller than the Given Size

100
80-100
40-60
20-40
0-5

Each load of riprap shall be properly well-graded from the smallest
to the maximum size specified. Rocks smaller than the specified
five (5) percent size and spalls will not be permitted in an amount
exceeding ten (10) percent of each load.

October 18, 1991
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Gradation of the rock for grouted riprap shall be as shown below:

(C) Grouted Riprap:

Gradation of the rock referenced to the fifty (50) percent size (050
= lO") for twenty (20) inches riprap shall be as follows:

Gradation of the rock referenced to the fifty (50) percent size (050
= 8") for sixteen (16) inches riprap shall be as follows:

100
80-100
40-60
20-40

0-5

21456-C-12/13
Specifications

100
80-100
40-60
20-40

0-5

100
80-100
40-60
20-40

0-5

Percent Range of Total Load
Smaller than the Given size

Percent Range of Total Load
Smaller than the Given size

Percent Range of Total Load
Smaller than the Given size

803-3 of 8

20"
15"
10"

6"
4"

16"
12"

8"
6"
4"

12 II

9"
6"
4"
2"

~O = 8"

~O = 6"

~50 = lO"

size of Rocks

size of Rocks

size of Rocks

Gradation of the rock referenced to the fifty (50) percent size (050
= 6") for twelve (12) inches riprap shall be as follows:

October 18, 1991
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Each load of riprap shall be properly well-graded from the smallest
to the maximum size specified. Rocks smaller than the specified
five (5) percent size and spalls will not be permitted in an amount
exceeding ten (10) percent of each load.

803-2.03 Bedding Material:

Bedding material shall consist of granular material having a
maximum dimension of two (2) inches and shall be free of clay or
organic material.

803-2.04 Grout:

Grout shall consist of one (1) part portland cement, three (3)
parts fine aggregate and one-fifth (liS) part hydrated lime, by
volume. These materials shall be thoroughly dry mixed and
sufficient water shall be added to provide a mixture of thick,
workable consistency.

Portland cement, fine aggregate and water shall conform to the
requirements of Section 1006 of these specifications. Hydrated
lime shall conform to the requirements of ASTM C 207, Type N.

Grout that has been mixed more than one (1) hour shall not be used.
Retempering of grout will not be permitted.

803-2.05 Filter Fabric:

Filter fabric shall be supplied in accordance with and conform to
the material requirements of Subsections 803-4. Special attention
shall be given to the required survivability of the filter fabric.

The identification, packaging, handling, and storage of the
geotextile fabric shall be in accordance with ASTM D4873. Fabric
rolls shall be furnished with suitable wrapping for protection
against moisture and extended ultraviolet exposure prior to
placement. Each roll shall be labelled or tagged to provide
product identification sufficient to determine the product type,
manufacturer, quantity, lot number, roll number, date of
manufacture, shipping date, and the proj ect number and name to
which it is assigned. Rolls will be stored on the site or at
another identified storage location in a manner which protects them
from the elements. If stored outdoors, they shall be elevated and
protected with a waterproof, light colored, opaque cover. At no
time, shall the fabric be exposed to sunlight for a period
exceeding fourteen (14) days.

Geotextile fabric to be used behind rip rap as called out on the
project plans shall be a woven monofilament or non-woven fabric
consisting only of long chain polymeric filaments such as
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803-3.01 General:

803-3 Construction Requirements:

Minimum average roll values represent the average test results for
a lot in the weaker direction when sampled according to ASTM 04354
and tested according to the test method specified above.

Placement through water will not be permitted unless otherwise
approved by the Engineer.

803-3.02 Filter Fabric:

21456-C-12/13
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Property Requirement Test Method

Grab Tensile strength, lbs. 200 ASTM 04632-86
Grab Elongation at Break, J1, 15 min. ASTM D4632-860

115 max.
Puncture strength, psi 80 ASTM 03787
Burst strength, lbs. 320 ASTM 03786
Trapezoidal Tear, lbs. 50 ASTM 04533-85
Permitivity, sec -1 .10 ASTM 04491-85
Apparent Opening Size, u.S. 30-100 ASTM 04751-87

Standard Sieve Size
Ultraviolet Stability, ~ 70 ASTM 04355-840

803-2.06 High survivability Fabric:

High survivability geotextile fabrics shall meet the following
minimum average roll values:

polypropylene or polyester formed or woven into a stable network
such that the filaments r.etain their relative position to each
other. The fabric shall be inert to commonly encountered
chemicals, resistant to rot and mildew, and shall have no tears or
defects which adversely affect or alter its physical properties.
The physical requirements for the bank protection fabric shall be
as specified below:

Areas on which riprap is to be constructed shall be cleared,
grubbed, and excavated or backfilled in accordance with the
requirements of the appropriate sections of Oivision II to produce
a ground surface in reasonable conformance with the lines and
grades shown on the project plans or established by the Engineer.

October 18, 1991

When filter fabric is required, it shall be placed in the manner
and at the locations shown on the project plans. The surface to
receive the fabric shall be free of obstructions, depressions and
debris. The filter shall be loosely laid and not placed in a
stretched condition.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



The strips shall be placed to provide a minimum twenty-four (24)
inches of overlap for each joint. On horizontal joints, the uphill
strip shall overlap the downhill strip. On vertical joints, the
upstream strip shall overlap the downstream strip. The fabric
shall be protected at all times during construction from extensive
exposure to sunlight.

When the maximum size of the rock to be placed on filter fabric
exceeds eighteen (18) inches, the fabric shall be protected during
the placement of the rock by a layer of bedding material . The
bedding material shall be spread uniformly on the fabric to a depth
of four (4) inches and shall be free of mounds, dips or windrows.
compaction of the bedding material will not be required.

Rock shall be carefully placed on the bedding material and filter
fabric in such a manner as not to damage the fabric. If, in the
opinion of the Engineer, the fabric is damaged or displaced to the
extent that it cannot function as intended, the Subcontractor shall
remove the rock, regrade the area if necessary, and replace the
filter fabric.

803-3.03 Dumped Riprap:

The rock shall be placed to its specified thickness in one (1)
operation and in a manner which will produce a reasonably well
graded mass with a minimum amount of voids and with the larger rock
evenly distributed throughout the mass.

No method of placing the rock that will cause segregation will be
allowed. Hand placing or rearranging of individual rock may be
necessary to obtain the specified results.

803-3.04 Grouted Riprap:

Rock for grouted riprap shall be placed in accordance with the
requirements of Subsection 803-3.03 of these specifications. The
stones shall be thoroughly moistened and any excess of fines shall
be sluiced to the underside of the stone blanket before grouting.

(A) Grout:

The grout may be delivered to the place of final deposit by any
means that will ensure uniformity and prevent segregation of the
grout. If penetration of grout is not obtained by gravity flow
into the interstices, the grout shall be spaded or rodded to
completely fill the voids in the stone blanket. Pressure grouting
shall not unseat the stones; and during placing by this method, the
grout shall be spaded or rodded into the voids.

Penetration of the grout shall be to the depth specified on the
project plans. Rough surface is specified, stone shall be brushed
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803-4.01 Riprap Rock samples:

until from one-fourth (1/4) to one-half (1/2) of the depth of the
maximum size stone is exposed.

Mechanical equipment, a sorting site, and labor needed to assist in
checking gradation shall be provided by the Subcontractor at no
additional cost to the Engineer.

803-4.02 Geosynthetic Materials:

(A) certificate of Compliance:

21456-C-12/13
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If polyethylene sheeting is used, it shall be white opaque and
adjoining sheets shall overlap at least twelve (12) inches and the
laps secured to provide an airtight and windproof joint. If liquid
membrane-forming compound is used it shall be Type I conforming to
the requirements of ASTM C 309 and the application rate shall be
one-hundred (100) square feet per gallon.

803-4 Submittals:

Grout shall not be placed when the descending air temperature falls
below forty (40) degrees Fahrenheit nor until the ascending air
temperature rises above thirty-five (35) degrees Fahrenheit.
Temperatures shall be taken in the shade away from artificial heat.

Grout surfaces shall be kept continuously moist for at least seven
days, beginning immediately after finishing, by means of either a
water spray or fog system capable of being applied continuously or
by liquid membrane-forming compound or by polyethylene sheeting
conforming to the requirements specified in ASTM C 171.

The Subcontractor shall provide two samples of rock of at least
five (5) tons eaCh, meeting the gradation specified above. The
sample at the construction site may be a part of the finished
riprap covering. The other sample shall be provided at the quarry.
These samples shall be used as a frequent reference for jUdging the
gradation of the riprap supplied. Any difference of opinion
between the Engineer and the Subcontractor shall be resolved by
dumping and checking the gradation of two random truck loads of
stone.

October 18, 1991

certificates of Compliance shall be submitted to the Engineer by
the Subcontractor upon delivery of geosynthetic materials. If the
delivered materials have not been evaluated and preapproved as
noted below, it will be necessary for a certificate of Analysis to
be submitted to the Engineer along with the supporting
documentation before the material may be considered for use on the
project. Each geosynthetic material lot or shipment must be
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approved by the Engineer before the materials may be incorporated
in the work.

(B) certificate of Analysis:

certificates of Analysis, conforming to the requirements of Section
105, may be submitted, along with a representative sample of
appropriate size for testing, by the supplier or manufacturer of
any geosynthetic material. Testing methods and results shown in
the certificate of Analysis shall conform to the referenced
specifications for the proposed geosynthetic use.

(C) Manufacturer Data:

The Subcontractor shall provide product information sheets,
installation procedures and recommendations, recommended use, and
project references shall also be submitted by the supplier or
manufacturer as part of product evaluation and preapproval.

(D) Products packaging & Shipment:

Geosynthetic materials shall be furnished in protective covers
capable of protecting the materials from harmful environmental
conditions such as ultraviolet rays, abrasion, extreme heat and
water. Storage of the materials will be in a manner to prevent
damage, contamination, or deterioration of the materials.

803-5 Hethod of Measurement:

Dumped and grouted riprap will be measured by the cubic yard of
protection constructed by computing the surface area measured
parallel to the protection surface and the total thickness of the
riprap measured normal to the protection surface.

No separate measurement will be made for geotextile fabric.
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No separate measurement will be made for geotextile fabric.

Construction requirements shall be in accordance with section 803-3
of these specifications.

The geotextile fabric shall be supplied and approved by the
Engineer in accordance with and conform to the material
requirements of sections 803-2.05 and 803-4 respectively of these
specifications.

The work under this section shall consist of furnishing and
placing a permeable geotextile fabric. The fabric shall be placed
in accordance with the details shown on the proj ect plans, the
requirements of section 803 of these specifications and as
specified herein.

21456-C-12j13
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GEOTEXTILE FABRIC

Description:

Materials:

Method of Measurement:

construction Requirements:

SECTION 804

804-1

804-2

804-3

804-4

October 18, 1991
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Weed content of seed shall not exceed 0.5%

Seeding (Class II) shall consist of furnishing and planting range
grass seed, flower seed and/or shrub seed, including mulch.

Application rates of seed as specified are for Pure Live Seed
(PLS). PLS is determined by mUltiplying the sum of the germination
and hard or dormant seed by the purity.

The work under this section shall consist of furnishing and
applying chemical all materials but not limited to fertilizer;
furnishing and planting grass and shrub seed; and furnishing,
applying and affixing mulch for Seeding, Class II. The areas to be
seeded are disturbed or unvegetated areas as designated by the
Engineer.

21456-C-12/13
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SEEDING

Description:

Materials:

Seed:

SECTION 805

805-1

805-2

&05-2.1

Seed shall consist of Atriplex canescens (four-winged
saltbush/dewinged), Baileya multradiata (desert marigold), Encelia
farinosa (brittlebush), Escholtzia californica (california poppy),
Franseria deltoides (triangle leaf bursage), Larrea tridentata
(creosote bush), Lupinus arizonicus (desert lupine), Plantago
insularis (indian wheat), and Schismus barbatus (mediterranean
grass).

No substitution of species, strain or origin of seed will be
allowed unless evidence is submitted in writing by the
Subcontractor to the Engineer showing that the specified materials
are not reasonably available during the contract period. The
substitution of species, strains or origins shall be made only with
the written approval of the Engineer, prior to making said
substitution.
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The seed shall be delivered to the project site in standard,
sealed, undamaged containers. Each container shall be labeled in
accordance with Arizona Revised Statutes and the u.S. Department of
Agriculture rules and regulations under the Federal Seed Act.
Labels shall indicate the variety or strain of seed, the percentage
of germination, purity and weed content, and the date of analysis
which shall not be more than nine (9) months prior to the delivery
date.
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Legume seed shall be inoculated with appropriate bacteria cultures
approved by the Engineer, in accordance with the culture
manufacturers' instructions.

805-2.2 Emulsified Asphalt:

Emulsified asphalt shall be type SS-1 or CSS-1 and shall conform to
the requirements of Subsection 1005-3.04 of these specifications.

805-2.3 Binder:

Binder shall be free-flowing, noncorrosive powder produced from
natural plant gum marketed under M-Binder, M145 Binder, AZ-TAC or
approved equal.

805-2.4 Wood Fiber MUlch:

Wood fiber mulch shall consist of a specially prepared wood fiber
processed to contain no growth germination inhibiting factors. The
mulch shall be from virgin wood and be manufactured and processed
so the fibers will remain in uniform suspension in water under
agitation to form a homogenous slurry.

805-2.5 Chemical Fertilizer

Chemical fertilizer shall be Ammonium Phosphate. Chemical
fertilizer shall be furnished in standard containers with the name,
weight and guaranteed analysis of the contents clearly marked.
When a mixed fertilizer is specified, such as five-ten five (5-10­
5), the first number shall represent the minimum percent of soluble
nitrogen, the second number shall represent the minimum percent of
available phosphoric acid and the third number shall represent the
minimum percent of water soluble potash.

805-2.6 straw MUlch:

straw mulch shall conform to the requirements of this Subsection
shall be from the current season's crop. A letter of certification
from the supplier shall be required to the effect that the straw
was baled less than twelve (12) months from the delivery date.

straw shall be from oats, Wheat, rye or other grain crops of
current season as approved by the Engineer and shall be free of
noxious weeds, mold or other objectionable material. straw mulch
shall be from the current season's crop and shall be in an air-dry
condition and suitable for placing with mulch blower equipment.
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Preparation of areas for seeding shall be as specified herein and
in the special provisions.

The Subcontractor shall notify the Engineer at least 'two (2) days
prior to commencing seeding operations.

Tillage shall be accomplished with a disc harrow, chiseling tool or
with other equipment which will provide an even mixture of
fertilizer into the soil.

Water shall be free of oil, acid, salts or other substances which
are harmful to plants. The source shall be as approved by the
Engineer prior to use.

2l456-C-12/l3
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Pounds per Acre

805-3 of 6

to be seeded shall have the following chemical
uniformly applied to the surface at the rate specified
into a minimum of the top three (3 ) inches of the

General:

Construction Requirements:

Water:

Tillage:

Type of Fertilizer

Ammonium Phosphate

805-3

805-2.7

805-3.1

805-3.2

seeding operations shall not be performed when wind would prevent
uniform application of materials or would carry seeding materials
into areas not designated to be seeded.

Seeding shall be accomplished as soon as possible after the slopes
and those portions of the right-of-way that have been disturbed
have been finished in accordance with the requirements of the
applicable portions of Section 203 of these specifications.

The equipment and methods used to distribute seeding materials
shall be such as to provide an even and uniform application of
seed, mulch and/or other materials at the specified rates.

Unless specified otherwise herein, seeding operations shall not be
performed on undisturbed soil outside the clearing and grubbing
limits of the project or on steep rock cuts.

All disturbed areas shall be seeded.

All areas
fertilizers
and tilled
surfaces:

October 18, 1991
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Tillage shall be performed across the slope when practical. No
work shall be done when the moisture content of the soils is
unfavorable or the ground is otherwise in a condition inimical to
tillage.

In areas which, in the opinion of the Engineer, are too rocky to
till without drastically disturbing the completed sections, the
Engineer will approve a reduction of tillage accordingly. Tillage
depth shall be at least one-half (1/2) inch deep to break up the
compacted surface and provide material for seed coverage.

All competitive vegetation shall be uprooted during the tillage
operation and the soil shall be left in a smooth, firm surface free
of clods, large stones over four (4) inches in any dimension and
other foreign material that would interfere with the seeding
operation.

805-3.3 Planting:

After the tillage is completed and accepted by the Engineer, seed
shall be planted by drill, except that on slopes too steep or
rocky, seed may be broadcast provided that it is covered by
dragging, hand raking or other approved methods. Hyroseeding is an
acceptable method for seed distribution in areas where drilling is
not practical, provided fifty (50) pounds per acre of binder and
two-hundred (200) pounds per acre of wood fiber are included in the
slurry with the seed. Seed shall not be in the slurry more than
thirty (30) minutes. Seed planted by this method will not require
covering.

The type of seed and the pure live seed rate are as follows:

S PEe I E S
Atriplex canescens

four-winged saltbush/dewinged
Baileya multradiata

desert marigold
Encelia farinosa

brittlebush
Escholtzia californica

california poppy
Franseria deltoides

triangle leaf bursage
Larrea tridentata

creosote bush
Lupinus arizonicus

desert lupine
Plantago insularis

indian wheat
Schismus barbatus

mediterranean grass

Pounds per Acre
3

2

2

3

2

3

2

4

1
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Class II seeding areas shall not be watered after planting.

Mulch shall be immediately affixed by either 9rimping or tacking.
The Engineer shall determine which areas are not conducive to

On cut and fill slopes the operations shall be conducted in such a
manner as to form minor ridges thereon to assist in retarding
erosion and favor germination of the seed.

Care shall be taken during the seeding operations to prevent damage
to existing trees and shrubs in the seeding area in accordance with
the requirements of Subsection 107.06. Seed shall be drilled,
broadcast or otherwise planted in the manner and at the rate
specified herein.

21456-C-12/13
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Applyinq Mulch:

Mulch material which is placed upon trees and shrubs, roadways,
structures and upon any areas where mulching is not specified or
which is placed in excessive depths on mulching areas shall be
removed as directed. Mulch materials which are deposited in a
matted condition shall be loosened and uniformly spread, to the
specified depth, over the mUlching areas.

Seed shall be planted approximately one-quarter (1/4) inch deep,
with a maximum depth of one~half (1/2) inch. The distance between
the drilled furrows shall not be more than eight (8) inches. If
the furrow openers on the drill exceed eight (8) inches, the area
shall be drilled twice. Seeding shall be done with grass seeding
equipment with double disc openers, depth bands, packer wheels or
drag chains, rate control attachments, seed boxes with agitators
and separate boxes for small seed. Seed of different sizes shall
be sowed from at least two (2) separate boxes adjusted or set to
provide the planting rate as specified.

805-3.4

During seeding and mulching operations, care shall be exercised to
prevent drift and displacement of materials. Any unevenness in
materials shall be immediately corrected by the Subcontractor.

Mulch shall be immediately affixed by either crimping or tacking
after application. No mulch shall be applied to seeding areas
which can not be crimped or tacked by the end of each day. Any
drifting or displacement of mulch before crimping or tacking shall
be corrected by the Subcontractor, at the Subcontractor's expense.

Prior to the application of a tacking agent, protective covering
shall be placed on all structures and objects where stains would be
obj ectionable. All necessary precautions shall be taken to protect
the traveling pUblic and vehicles from damage due to drifting
spray.
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



anchoring by crimping and will direct the Subcontractor to anchor
such mulch by tacking.

within twenty-four (24) hours after each area is planted, straw
mulch shall be uniformly applied at the rate of approximately two
and one-half (2 1/2) tons per acre for crimped areas and one and
three-quarter (1 3/4) tons per acre for tacked areas.

805-3.5 Anchorage by crimping:

Mulch shall be anchored into the soil with a heavy disc with flat,
serrate discs at least one-quarter (1/4) inch thick having dull
edges and spaced no more than nine (9) inches apart. Mulch shall
be anchored to a depth of at least two (2) inches and shall not be
covered with an excessive amount of soil. Anchoring operations
shall be across the slopes where practical with no more than two
(2) passes of the anchoring equipment.

805-3.6 Anchorage by Tacking:

Mulch shall be anchored by tacking using either emulsified asphalt
uniformly applied at the rate of approximately four-hundred (400)
gallons per acre or a slurry consisting of one-hundred (100) pounds
of binder, three-hundred (300) pounds of wood fiber mulch and
seven-hundred (700) gallons of water per acre.

805-3.7 Preservation of Seeded Areas:

The Subcontractor shall protect seeded areas from damage by traffic
or construction equipment. Surfaces which are eroded or otherwise
damaged following seeding and prior to final acceptance shall be
repaired by regrading, reseeding and remulching as directed by the
Engineer.

805-4 Submittals:

Certificates of Compliance conforming to the requirements of
Subsection 106.05 shall be submitted.

805-5 Method of Measurement:

Seeding Class II will be measured by the acre to the nearest
hundredth acre, measured along the ground surface for the areas
which have been planted and mulched, as determined by the Engineer.
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904-2.02 Pole:

1. Mirror and frame

2. Pole with single member with all required accessories.

The steel plate and anchor bolts shall be installed per the
manufacturer's requirements.

21456-C-12j13
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furnishing and
but not limited
and as shown on

904-1 of 2

POLE MOUNTED CONVEX MIRROR:

Description:

Construction Requirements:

Submittal:

SECTION 904

904-1

904-2.01 Mirror Frame:

The work under this section shall consist of
installing a pole mounted convex mirror including,
to, pole foundation and other accessories required
project plans.

904-2 Materials:

The mirror shall be of 36 inch diameter, outdoor, light weight
shatterproof plexiglass lense with weatherproof painted hardboard
backs including an adjustable swivel aluminum, and weather
resistant frame. The mirror #CV-36 shall be supplied by Industrial
safety and security Co., Lima, Ohio [(414)227-6030] or approved
equal.

904-3

The pole shall be made of one piece, spun, tapered tube of aluminum
alloy 6063-T6, with embedded pedestal anchor base and single member
(SM) arm including all accessories and as manufactured by HapCo
[(703)628-7171] or approved equal.

The subcontractor shall construct a foundation for the pole with
class "5" concrete as per Section 601 and section 1006 of these
specifications.

The subcontractor shall install the pole, single member arm,
plexiglass mirror lense mounted on aluminum frame, per the
instructions of the manufacturer and as shown on the project plans.

October 18, 1991

904-4

At least two weeks prior to ordering the pole mounted convex
mirror, the subcontractor shall submit six (6) copies of the
following drawings in accordance with section 105 of these
specifications.
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904-5

3. Concrete foundation details and calculations.

Method of Measurement:

Pole mounted convex mirror complete unit shall be measured as a per
unit, each basis.
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905-3.01 General:

905-3 Construction Requirements:

Unless otherwise shown on the project plans, bolts shall be torqued
as follows:

Materials for guard rail shall conform to the requirements of
section 1012 of these specifications.

21456-C-12/13
specifications
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GOARD RAiL

Description:

Materials:

SECTiON 905

905-1

905-2

The construction of the various types of guard rail shall include
the assembly and erection of all component parts complete at the
locations shown on the project plans or as directed by the
Engineer. All materials shall be new.

The various types of guard rail shall be constructed as specified
on the project plans. The same type of post shall be used in any
one continuous length of guard rail.

The work under this section shall consist of furnishing all
materials and constructing new guard rail, temporary removable
guard rail, all at the locations shown on the project plans and in
accordance with the details shown on the proj ect plans and the
requirements of these specifications.

All metal work shall be fabricated in the shop. No punching,
drilling, cutting or welding shall be done in the field. All metal
cut in the field shall be cleaned and painted with two (2) coats of
Paint No.4.

October 18, 1991

Where a post is to be set in concrete, the concrete shall be placed
against undisturbed material in the excavated hole. Before the
post is set in the hole, a one-half (1/2) inch thickness of
polystyrene material shall be placed to cover all sides and corners
of the embedded portion of the post for the full depth of the
concrete. The polystyrene material shall not be nailed or clipped
to the post, but shall be held against the post in a manner
approved by the Engineer.

Bolts extending more than two inches beyond the nut shall be cut
off less than one-half (1/2) inch beyond the nut ....

All bolts shall extend· beyond the nuts a minimum of two (2)
threads, except that all bolts on posts adjacent to pedestrian
traffic shall be cut off flush to the nut.
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Diameter of Bolt, Inches Torque, Foot - Pounds

5/8
3/4
7/8 and larger

45- 50
70- 75

120-125

All bolts, other than those specified to be torqued, shall be
securely tightened.

Guard rail elements shall be spliced by lapping in the direction of
traffic in the nearest adjacent lane.

Reflectorized tabs shall be installed on posts at the locations
shown on the project plans. The slotted part of the tab shall be
installed under the mounting bolt head so that the reflectorized
surface of the tab faces oncoming traffic. The exposed ends of the
slotted part of the tab shall be bent up against and then over the
top of the bolt head. Silver faced tabs shall be installed on the
right hand side of all roadways and in addition, yellow faced tabs
shall be installed on the left hand side of one-way roadways and
ramps.

When guard rail is being constructed, the Subcontractor shall
conduct his operations so as to constitute the least hazard to the
pUblic. All guard rail work shall be performed in the direction of
traffic flow.

905-3.02 Roadway Guard Rail:

Guard rail posts shall be set to the line and grade established by
the Engineer and spaced as shown on the project plans.

Steel posts shall either be driven, or placed in manually or
mechanically dug holes; however, driven posts will not be permitted
at locations where damage to the curb, gutter, sidewalk, buried
items, shoulders or pavement might occur. The Engineer will be the
sole judge as to whether driving of posts will be allowed. Driving
of posts shall be accomplished in a manner which will prevent
battering, burring, separation of the galvanizing from the steel or
distortion of the post. Any post which is bent or otherwise
damaged to the extent it is unfit for use in the finished work, as
determined by the Engineer, shall be removed and replaced at the
Subcontractor's expense.

Prepunched pilot holes may be required where wood posts are driven.
pilot holes will not be required where steel posts are driven.

Where pavement is disturbed in the construction of guard rail, the
damaged surfacing snaIl be repaired as approved by the Engineer.
Where the top surface of a culvert or other item is at an elevation
which would interfere with full depth post placement, the post
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shall be placed and anchored in accordance with the requirements of
Subsection 905-3.06 of these specifications.

Where new bolt holes in rail elements are required, the holes shall
be made by drilling or punching. Flame-cut bolt holes will not be
permitted.

If any materials designated for reconstruction are deemed by the
Engineer to be unsuitable for reuse or if the quantities of
existing materials are insufficient to complete the work, the
Subcontractor shall furnish new materials in sufficient quantities
to complete the work.

Immediately after placing concrete footings, at least four inches
of loose moistened earth which is free of clods or gravel shall be
placed over the footing or the footing shall be sprayed with an
approved liquid membrane curing compound. After the footing has
cured, this material and any excess excavated material shall be
removed and disposed of as approved by the Engineer.

All guard rail components requiring removal shall be removed in
such a manner as to prevent damage to and minimize the loss of the
components.

21456-C-12/13
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Except where a concrete foundation for a post is required, the
space around and under the posts placed in manually or mechanically
dug holes shall be backfilled with moist soils placed in compacted
lifts as approved by the Engineer.

Rail elements shall be spliced at twenty-five (25) foot intervals
or less, except that rail elements used to construct breakaway
cable terminals shall not be spliced within 12.5 feet of the
terminal post of the breakaway cable terminals. Rail elements
shall be spliced at posts unless otherwise shown on the project
plans. Where steel posts and blocks are used, back-up plates shall
be installed at each post, except at posts where splices are made.
Rail elements at joints shall have full bearing. When the radius
of curvature is one-hundred-fifty (150) feet or less, the rail
elements shall be shop curved.

905-3.03 . Breakaway Cable Terminal or Guard Rail Anchor Assembly:

Installation of either breakaway cable terminals (BCT's) shall be
as shown on the project plans. Concrete footings shall be poured
against moist, undisturbed earth. The top of all footings shall be
flush with the ground line and shall be steel troweled to a smooth
finish with a slope to drain away from the post.

October 18, 1991
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905-3.06 Buried and Bolted Guard Rail Anchors:

Buried guard rail anchors shall consist of two (2) W-beam elements
bolted to the buried portion of the guard rail posts and buried in
a trench as shown on the project plans. The trench shall be
carefully excavated so as to avoid overexcavation. Backfill
material may be either uncontaminated material removed from the
trench or other material approved by the Engineer. Surfacing
material removed during trench excavation shall be replaced with
the same type of material in a manner approved by the Engineer.

Buried guard rail elements which require bituminous coating shall
be coated with material conforming to the requirements of AASHTO M
190.

Bolted guard rail anchors shall consist of bolting two (2) steel
brackets to the shortened post and to the box culvert roof as shown
on the project plans.

Where the elevation of the top surface of a cuIvert or other
similar installation prevents the placement of a post of the
specified length, the posts shall be shortened and anchored in
accordance with the details shown on the project plans.

905-3.07 Installation of Sleeve for Heavy Removable Guardrail:

After placement of Aggregate Base Course (ABC) and
placement of Asphaltic Concrete (AC), steel sleeves
installed at the position shown on the proj ect plans.
shall be driven by approved methods to the depth and at
shown on the project plans. Augering holes for sleeve
shall not be permitted.

prior to
shall be

Sleeves
the angle
placement

At the Subcontractor's option, the top of the sleeve may be cut off
flush with the finished ABC surface after installation. If the
sleeve is cut off, measures shall be taken during paving operations
to prevent placement of AC within the twelve (12) inch diameter
space above the sleeve.

If the sleeve is not cut off flush with the ABC surface, care shall
be taken to assure full compaction of the AC around the sleeve
during paving operations .

.The top of the steel sleeve shall not extend higher than 1.5" below
the finished AC surface after AC placement is complete.l

Before the placement of the· guard rail post, the earth inside of
the sleeve shall be cleaned. The cleanup procedure shall be such
that it shall not disturb or damage any materials around the
sleeve.
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The Subcontractor shall submit a planned method for installation of
Heavy Removable Guardrail for approval prior to beginning sleeve
installation.

905-3.08 Shop Drawings:

Shop drawings of guard rail shall be submitted for Engineer's.
approval prior to start of fabrication. Shop drawings shall
reflect the actual field conditions.

The limits of measurement for the various guard rail items are
shown on the project plans. Guard rail, of the type shown on the
project plans, will be measured by the linear foot along the face
of the rail element from center to center of end posts, exclusive
of breakaway cable terminals.

Breakaway cable terminals will be measured by the unit each.

October 18, 1991 21456-C-12/13
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Submittals:

Method of Measurement:

905-4

905-5
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908-2.01 Concrete:

908-2.03 Concrete curinq compound:

Concrete shall be Class B concrete conforming to the requirements
of section 1006.

curing compound shall be liquid . membrane-forming compound
conforming to the requirements of AASHTO M 148, Type I, Class A.

21456-C-12/13
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CONCRETE CURB AND GUTTER:

Description:

Construction Requirements:

SECTION 908

908-1

908-3

The work under this section shall consist of furnishing all
materials and constructing portland cement concrete curb, precast
safety curb, curb and gutter, and valley gutters at the locations
shown on the project plans in accordance with the details shown on
the project plans and the requirements of these specifications.

908-2 Materials:

908-2.02 Expansion Joint Filler:

Expansion joint filler shall be one-half (1/2) inch bituminous or
nonbituminous preformed strips conforming to the requirements of
Subsection 1011-6.

The sUbgrade shall be constructed in reasonably close conformity to
the lines and grades established or shown on the project plans.

Prior to placing concrete curb, curb and gutter, or valley gutter,
the material on which they are to be placed shall be compacted to
a depth of at least six (6) inches to a density of not less than
ninety-five (95) percent of maximum dry density at a moisture
content within one (1) percent below and to four (4) percent above
optimum moisture content as determined in accordance with the
requirements of ASTM D 1556 for density and AASHTO T 217 or AASHTO
T 265 for moisture as approved by the Engineer. Maximum dry
density and optimum moisture content shall be established in
accordance with ASTM D 1557 (Modified Proctor).

October 18, 1991

All soft or unsuitable material shall be removed to a depth of not
less than six (6) inches below sUbgrade and replaced with material
approved by the Engineer.

Curb and gutter shall be constructed either by the use of
conventional fixed forms or by slip-form curb and sidewalk placing
machines.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Weather and temperature limitations for the placement of concrete
shall be in accordance with the requirements of Subsection 1006-5.

Forms shall be maintained at all times in good condition as to
accuracy of shape, strength, rigidity and smoothness of surface.
The depth of face forms for concrete curbs shall be equal to the
full face height of the curb.

All other forms shall be set to form the full depth of all edges
not formed by adjacent concrete. Forms unsatisfactory in any
respect shall not be used.

Forms shall be set in reasonably close conformity to the
dimensions, lines and grades shown on the project plans or
established by the Engineer and be securely staked in position.
Clamps, spreaders, and braces shall be used where required to
ensure rigid forms.

When the roadway section slopes away from the gutter, the slope of
the gutter shall be formed to match the roadway cross slope.

The sUbgrade and forms shall be watered immediately in advance of
placing concrete. Concrete shall be placed in the forms and
thoroughly consolidated. The concrete shall be consolidated by
means of approved mechanical vibrators or by tamping or spading by
hand. The fresh concrete shall be struck off so the surface will
be at the proper elevation when the concrete is consolidated.
Concrete shall be thoroughly worked so that the coarse aggregate is
below the surface. The surface shall then be finished to grade and
cross-section with a float, troweled smooth and then given a final
fine brush finish.

The exposed edges shall be tooled to a one-quarter (1/4) inch
radius unless a larger radius is indicated on the project plans.
When concrete placed in curb has set sUfficiently so that it will
not slump, the front face form shall be removed. The gutter, front
face, and top of curb shall be troweled smooth and then given a
final fine brush finish with brush strokes parallel to the lines of
curb and gutter. The exposed edges shall be tooled to a one­
quarter (1/4) inch radius.

Expansion joints shall be constructed at tangent points of curb
returns, a t structures, and at a maximum of sixty (60) foot
intervals. Joint filler shall be placed vertically and extend full
depth beginning three-sixteenth (3/16) inch below the surface of
the concrete being placed. During the placing and tamping of
concrete, the filler shall be restrained in its proper position.

Edges of the concrete at expansion joints shall be tooled to a one­
quarter (1/4) inch radius.

October 18, 1991
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Contraction joints (weakened-plane joints) shall be constructed at
a maximum of fifteen (IS) foot intervals in curb and gutter.

Forms shall be thoroughly cleaned each time they are used and shall
be coated with a light oil as required to prevent the concrete from
adhering to them.

Immediately following the required finishing operations, one or
more applications of curing compound shall be applied to all
exposed surfaces.

The curing compound shall be applied at the rate of not less than
one gallon per one-hundred-fifty (ISO) square feet of surface area,
and in such manner as to entirely cover and seal all exposed
surfaces of concrete with a uniform film.

21456-C-12/13
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scoring lines, where required, shall have a minimum depth of one­
quarter (1/4) inch and a radius of one-eighth (1/8) inch. Where
longitudinal scoring lines are required, they shall be parallel to,
or concentric with, the lines of the work.

If slip-form equipment is used to construct curb and gutter, such
equipment shall be designed specifically for the work. The results
shall be equal to or better than that produced by the use of fixed
forms. If the results are not satisfactory to the Engineer, the
use of the equipment shall be discontinued. All applicable
requirements of construction by use of fixed forms shall apply to
the use of slip-form equipment.

The slip-form equipment shall be controlled as to line and grade by
means of automatic sensing and control devices such that the
machine automatically senses and follows either a taut guide line
or other reference, performing any necessary corrective maneuvers
in order to establish the correct grade and alignment. The
Subcontractor shall set the guide line.

Before acceptance of the work, all curb and gutter shall be cleaned
of all discolorations reSUlting from the Subcontractor's
operations, inclUding, but not limited to, dirt, stains, bitumens,
and equipment tire marks. Cleaning may be by abrasive blast
methods or by other methods approved by the Engineer.

The face, top, back, and flow line of the curb and gutter shall be
tested with a ten (10) foot straightedge or curve template,
longitUdinally along the surface.

Any deviation in excess of one-quarter (1/4) of an inch shall be
corrected at no additional expense to the Engineer.
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908-4 Method of Measurement:

Concrete curb and gutter will be measured by the linear foot along
the flow line. Lengths occupied by catch basins will be excluded
from the measurement.

Concrete valley gutter will be measured by the square foot of area
constructed. Areas occupied by catch basins will be excluded from
the measurement.

Concrete precast safety curb will be measured per each six (6) foot
long unit.
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910-2.01 corrugated PVC:

910-2.02 FiDerg1ass Tank:

The Subcontractor shall furnish, install and construct, the
following materials/products:

Each rainwater catchment unit shall be equipped with a Golden
Anderson (Figure 69), one (1) inch float valve or approved equal as
shown on the project plans. Valves shall be installed to maintain

21456-C-12j13
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RAINWATER CATCHMENT UNIT:

Valves:

Description:

Materials/products:

SECTION 910

910-1

910-2

The work under this section shall consist of furnishing all
materials, equipment and associated accessories and transportation
necessary for installation and construction of complete, rainwater
catchment unit in accordance with the project plans.

Corrugated, Phase-2 PVC panels of H & F Manufacturing Co. or
approved equal. The panel's corrugation configuration shall be
four and one-half (4-1/2) inch times one and one-sixteenth (1-1/16)
inch and the thickness a minimum of one-eighth (1/8) inch. The
panels shall be camel tan or equal in color to blend with the
desert environment.

One (1) 2,550 gallon fiberglass, aboveground water tanks of Desert
Sun Fiberglass Systems Ltd or approved equal, shall be installed at
each site shown on the project plans for a total of four (4). Each
tank shall be supplied with a cover, four lifting lugs, one twenty­
four (24) inch open man-way on top of tank and one (1) two (2) inch
outlet on the end at the bottom of the tank. The tank inside
coating shall be an FDA approved gel-coat and the exterior coating
shall be gel-coat in camel brown coloring. Four (4), fifteen
inches times forty-five inches (15 x 45) saddles shall be
prefabricated with a bolt tab to bolt the tank to concrete footings
as shown on the project plans.

910-2.03 Fiberglass Drinker Trough:

October 18, 1991

Four fiberglass drinking troughs of Desert Sun Fiberglass Systems
Ltd, or approved equal shall be installed in camel brown color.
The sloped portion of the troughs shall be embedded with crushed
rock or gravel to form a non-slip walking surface. A hood, as
shown on the proj ect plans, shall be bolted to the trough or
prefabricated as part of the trough.

910-2.04
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the normal water surface indicated on the project plans with a
minimum three (3) inch freeboard.

910-2.05 PVC 1" Diameter pipe:

The one (1) inch diameter pipeline shall be constructed of PVC
schedule forty (40) pipe in accordance with ASTM-1785 except where
specified as galvanized metal pipe on the project plans. The PVC
joints shall be solvent cement. All exposed piping shall be
protected by a coat of vinyl based paint in a tan color.

910-2.06 Roof Deck & Connections:

Roof deck connections to be one-eighth (1/8) inch thick corrugated
PVC, watertight, with a minimum No. eight (8) self drilling screws
with neoprene washers. The connections shall be made to joint at
each side of the seam at alternate deck flutes and minimum eighteen
(18) inches on center.

910-2.07 structural Steel, Bolts and Welds:

The structural steel, bolts and welds shall conform to AISC codes,
ASTM A-30, AWS D 1.3 and per section 904 of these specifications.

910.3 Construction Requirements:

910-3.01 Trench Excavation:

The trench excavation, backfilling and compaction shall be done in
accordance with section 203 of these specifications.

910-3.02 Waterline Construction:

The waterline construction shall be done in accordance with AWWA C­
900.

910-3.03 Concrete Foundation:

The concrete foundations shall be constructed conforming to ACI
301, ASTM C 33, ASTM C 150, and ASTM C 618, Type F, and in
accordance with section 601 of these specifications.

910-3.04 structural Steel, Bolts and Welds:

The subcontractor shall install and construct the structural steel,
bolts and welds conforming to section 906 of these specifications.

910-3.05 Wood Members:

All wood construction shall comply with Uniform Building Code
Standards.
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910-3.07 Location of Rainwater Catchment sites:

910-3.08 Drinking Troughs:

910-3.09 Grading:

910-3.06 Road Construction and Grading:

2l456-C-12/l3
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SUbmittals:

The subcontractor shall clear and grade roads to provide access to
each rainwater catchment sites from the nearest permanent access or
maintenance road. These roads shall be approved by the Engineer
prior to start of construction.

The subcontractor shall coordinate with Mr. Eric Swanson of the
Arizona Game and Fish Department (602-942-3000) when a construction
road to the general area of Rainwater Catchment Site No. 1 has been
completed to make a final determination of the rainwater catchment
site location. In addition, the subcontractor shall coordinate
with Mr. Swanson prior to construction and installation of
Rainwater Catchment sites No. 2,3, and 4 to make a final
determination of the rainwater catchment site location. Mr.
Swanson will choose the specific site location based on the
available vegetation, local wash conditions, and accessibility of
the site at each of these locations.

The subcontractor shall coordinate with Mr. Eric Swanson of the
Arizona Game and Fish Department (602-942-3000) when locating the
drinking troughs at each of the rainwater catchment sites. The
project plans show general directions about the locations of the
troughs and Mr. Swanson will choose the specific location based on
the available vegetation and small game requirements at each site.

The subcontractor shall install above ground storage tanks on sites
that have been cleared and grubbed and uniformly graded. The
storage tanks are allowed to be placed on sites that have been
sloped in the direction of the drinking trough with a maximum slope
of 0.02 ft per ft. The tanks shall not be placed on fill sites
unless the area has been filled and compacted per section 203 of
these specifications. Clearing and grubbing shall be done prior to
grading work, conforming to section 201 of these specifications.
Structural excavation and backfill shall be done, conforming to
section 203 of these specifications.

October 18, 1991

910-4

At least four weeks prior to ordering any items for rainwater
catchment unit, the subcontractor shall submit the six (6) copies
of the following in accordance with section 105 of these
specifications.
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(1) Shop drawings showing fiberglass aboveground water tank.
The subcontractor shall design and construct
prefabricated saddles with anchors to the concrete
footings as shown on the project plans. Design
calculations for the tank, saddles and anchors shall be
submitted.

(2) Shop drawings for corrugated PVC roof decking with strap
and solid binding straps and supports as shown on the
project plans.

(3) Fiberglass drinking trough with piping and float and
valve as shown on the project plans.

910-5 Method of Measurement:

Rainwater Catchment unit will be measured as a unit for each
rainwater catchment unit complete in place inclUding grading access
to the site and restoration of channels.
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Portland cement, water and admixtures shall conform to the
requirements of section 1006 for Class B concrete.

Fine aggregate added for this purpose shall not exceed 25 percent
of the total aggregate for the concrete curb.

Liquid membrane-forming compound shall conform to the requirements
of AASHTO M 148, Type I, Class A.

The subcontractor shall be responsible for furnishing the various
ingredients and for proportioning and mixing them; however,
approval of the proposed materials and proportioning and mixing
shall be obtained prior to any concrete operations.

21456-C-12j13
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EMBANRKENT CURB:

Materials:

Description:

Passing No. 4 sieve
Passing No. 200 sieve

Construction Requirements:

SECTION 916

916-1

916-2

The work under this section shall consist of furnishing all
materials and constructing portland cement concrete embankment
curbs at the locations shown on the proj ect plans or otherwise
designated in accordance with the details shown on the proj ect
plans and the requirements of these specifications.

Fine aggregate and coarse aggregate shall conform to the
requirements of Subsection 1006-2.03. The designated size of
coarse aggregate shall be No.7, No. 67 or No. 57. At the option
of the subcontractor, aggregate conforming to the requirements for
Aggregate Base, Class 1 as shown in Table 303-1 of the ADOT
Standard Specifications may be furnished.

The subcontractor may add additional fine aggregate to the
aggregate for the curb in order to facilitate finishing. Fine
aggregate for this purpose shall be nonplastic and shall conform to
the following grading requirements:

916-3

The minimum cement content per cubic yard of concrete shall be 470
pounds.

No field tests will be required on the concrete mixture.

October 18, 1991
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The requirements for mixing and placing concrete in cold weather
shall conform to the requirements of Subsection 1006-5.03. There
is no maximum temperature limitation on the concrete mixture
immediately before placement.

Embankment curb shall be constructed either by the use of
conventional fixed forms or by slip-form curb placing machines.
The surface on which the curbs are to be placed shall be cleaned of
all loose dirt and debris prior to placing. The work shall be
performed so as not to mar the roadway surface.

If slip-form equipment is used to construct embankment curb, such
equipment shall be designed specifically for the work. The slip­
form machine shall be capable of producing curb equal to or better
than that produced by the use of fixed forms. If the curb produced
by such machines is not acceptable, the use of such machines shall
be terminated.

Curbs shall present a neat appearance. The finish normally
associated with the use of slip-form curb placing machines,
including the use of moveable forms, will be considered as
acceptable for the finishing of concrete embankment curb. When
bituminous material is being applied to the adjacent roadway, curbs
shall be protected so that they are not spattered or discolored.

Embankment curb shall be cured by the application of liquid
membrane-for~ing compound. The time at which it is to be applied
and the rate of application shall be approved by the Engineer.

916-4 Method of Measurement:

Embankment curb will be measured by the linear foot of curb placed.
Lengths occupied by spillway inlets will be excluded from the
measurement.

October 18, 1991
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917-3.01 General:

917-3.02 concrete:

Concrete surfaces shall be protected from discoloration.

917-3 Construction Requirements:

21456-C-12/13
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EMBANKMENT SPILLWAYS, INLETS AND OUTLETS:

Description:

Materials:

SECTION 917

917-1

Concrete shall be Class B portland cement concrete conforming to
the requirements of Section 1006.

The work under this section shall consist of furnishing all
materials and constructing embankment spillways, inlets and outlets
at the locations designated on/the project plans and in accordance
with the details shown on the project plans and the requirements of
these specifications.

Welded wire fabric and wire ties shall conform to the requirements
of section 1003.

917-2

certificates of Compliance conforming to the requirements of
subsection 105 shall be submitted.

Steel bars for reinforcing, anchor stakes and trash racks shall
conform to the requirements of section 1003.

Performed bituminous joint filler shall conform to the requirements
of Subsection 1011-7.01.

Concrete spillways, inlets and outlets shall be constructed in
accordance with the requirements of section 601. Reinforcing with
wire mesh or steel bars where shown on the plans shall be placed in
accordance with the requirements of section 605.

Embankment slopes and existing ground at outlets shall be excavated
in reasonably close conformity to the lines, and grades shown on
the project plans or established by the Engineer

Backfill shall be placed and compacted in accordance with the
requirements of Subsection 203-10 for embankment.

October 18, 1991
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917-4 Method of Measurement:

917-4.01 Embankment spillways and Embankment Down-drains:

Embankment spillways will be measured by the linear foot along the
slope at the center line of the spillway.

917-4.02 Xnlets and Outlets:

Inlets and outlets will be measured as a unit for each installation
of the type specified.

Trash racks will not be measured for separate paYment, but will be
considered as included in the price bid for inlets.

October 18, 1991
917-2 of 2
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No measurement will be made of the concrete used.

All exposed concrete shall be finished to a smooth surface.

No measurement will be made for furnishing and placing utility
concrete. The cost will be considered as included in the price bid
for the item of work in which the concrete is incorporated.

Portland cement, water, admixture, fine aggregate and coarse
aggregate shall conform to the requirements of Section 1006. The
coarse aggregate size designation shall be chosen by the
subcontractor and be approved by the Engineer and shall conform to
the size designation and gradation requirements of AASHTO M 43.

21456-C-12/13
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UTILITY CONCRETE FOR MISCELLANEOUS CONSTRUCTION

Description:

Materials:

construction Requirements:

Method of Measurement:

SECTION 922

922-1

922-2

922-3

The work under this section shall consist of furnishing all
materials, mixing and placing portland cement concrete for post
foundations and anchors for barrier fences, line fences, chain link
fences and miscellaneous signs; concrete foundations for depth
gauges at fords; concrete for markers and survey monuments;
concrete rings at ground surface for irrigation valves and gates;
concrete fill at the base of electrical pull boxes; -and-for similar
uses as specified on the project plans or in the special
provisions.

The Engineer will inspect and approve the facilities, materials,
and methods for producing the concrete to insure that concrete of
the quality suitable for use in the work will be obtained. Mixing
and placing of the concrete shall conform to the requirements of
recognized practice. Concrete may be mixed in mobile mixers upon
approval of the Engineer.

October 18, 1991

Mixing and placing concrete in cold weather shall'conform to the
requirements of Subsection 1006-5.03. There is no maximum
temperature limitation for the concrete mixture immediately prior
to placement.

The minimum cement content per cubic yard of concrete shall be 470
pounds.

922-4
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The asphaltic concrete shall be compacted to the degree specified
in the appropriate section of the Standard Specifications.

The forming of the Rumble Strips shall be accomplished in one pass
of the equipment. The surface surrounding the indentations shall
be smooth and not deformed.

The work under this section shall consist of forming rumble strips
in the asphaltic concrete roadway shoulders at the locations shown
and in accordance with the details on the project plans and the
requirements of these specifications.

If the rear tires are pneumatic, they shall have a smooth or slick
tread design. The roller shall be equipped with an approved water
system which will moisten the drums and tires so that the
bituminous material will not be picked up. The roller shall also
be equipped with an approved guide that extends in front of the
roller and is clearly visible to the operator so that proper
alignment of the strips will be obtained.

The equipment used shall be positioned by using planking, or by
other approved means, so that the asphaltic concrete is indented
only at those locations specified on the project plans and to the
dimensions specified herein and on the project plans.

21456-C-12j13
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FORMED RUMBLE STRIP (Shoulder Grooving)

Description:

Construction Requirements:

SECTION 928

928-1

928-2

Rumble strips shall be formed in the asphaltic concrete by making
indentations a minimum of 1 1/4 inches deep by two feet in length
and spaced at centers of approximately eight inches, in accordance
with the details shown on the project plans.

The indentations shall be formed by rolling the asphaltic concrete,
while still hot, with a tandem roller weighing not less than 12
tons. The roller shall have segments of 2-inch diameter pipe
welded to the driving roller drum.

The pipe segments shall be 2 feet long, cut longitudinally to
provide a half segment, and capped on the ends. The pipe segments
shall be welded to the roller drum at approximately 8-inch centers,
with the rounded side of the pipe away from the drum.

October 18, 1991
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928-3 Method of Measurement:

Formed rumble strips will be measured by the linear foot
longitudinally along the edge of the Marginal strip on which the
rumble strips are formed. Individual strips will not be measured
for payment.
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A. The wire rope sample and certificate of Compliance.

'rhe wire rope (cable) shall conform to the requirements of AASHTO
l~ 30, Class B, Type II. U-bolt and clamp bar and cable clamp
assembly shall be in accordance with the details shown in standard
Drawing, C-12.30.

B. Vendor drawing of post and foundation.

Submittals shall meet the requirements of section 105 of these
specifications.

~rhe work under this section shall consist of furnishing all
materials and constructing a cable barricade with "Do Not Enter"
signs at these locations and in accordance with the details shown,
and in accordance with the requirements of the project plans and
t.hese specifications.

21456-C-12j13
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cement concrete
1006 of these

930-1 of 2

CABLE BARRICADE:

Description:

Materials:

Construction Requirements:

~~30-1

I:JECTION 930

!~30-2

930-3

October 18, 1991

Foundation concrete shall be Class S portland
I::::onforming to the requirements of section
:specifications.

Posts shall be round pipe, roll formed and shall conform to the
nominal dimensional requirements shown on the project plans. The
:subcontractor shall have the option to furnish zinc-coated or
aluminum coated steel pipe posts, the same shall be used for the
,entire project, conforming to the requirements of ASTM A 53, Type
:E or S, with a minimum weight of 3.65 pounds per foot for line
posts. .

'rhe option used shall be the same for the entire project.

'rhe cable barricade shall be constructed at the location shown on
'the project plans and to the lines and grades established by the
subcontractor with the approval of the Engineer. The cable
barricade shall follow the contours of the finished steep grade
facility.

930-4 Submittals:
Fourteen days prior to ordering the materials, the subcontractor
shall submit the six copies of the following for approval:
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930-5 Metho~ of Measurement:

Cable barricade will be measured by the linear foot complete, in
place and the payment shall include the material and labor for
installing the "Do Not Enter" signs.
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1001-2.01 General:

All material sources shall fall into one of the following
categories:

Owner-Furnished Source
Subcontractor-Furnished Source
Commercial Source

A subcontractor-furnished source shall be defined as a material
source which is neither an Engineer-furnished source nor a
commercial source, as herein defined.

2l456-C-l2jl3
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MATERIAL SOURCES

Description:

General:

owner-Furnished Sources:

1001-1

SECTION 1001

1001-2

The subcontractor shall determine for himself the type of equipment
and work required to produce a material meeting the specifications.

Unless otherwise specified, pits and quarries shall be so excavated
that water will not collect and stand therein. sites from which
material has been removed shall, upon completion of the work, be
left in a neat and presentable condition.

1001-2.01 Definitions:

The work under this section shall consist of the procuring of
borrow, base, and surfacing materials specified for use from
sources either designated on the project plans or in the special
provisions or from other sources.

An Owner-furnished source shall be defined as a material source for
which the Engineer has prospected, taken samples, tested, prepared
an Environmental Analysis, secured the rights for its use,
including ingress and egress, and which is provided for the
subcontractor's use on a specific project.

1001-2

A commercial source shall be defined as a material source in which
the owner or producer has been for at least one year regularly
engaged during regular business hours on a regular basis in the
processing and selling of sand, rock, ready mixed portland cement
concrete, asphaltic concrete and other similar products normally
produced and sold to all parties. The company shall have an
Arizona retail sales tax license.

October 18, 1991

The subcontractor shall make all arrangements.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1001-2.02 Information Available:

The information contained on the borrow pit drawing and project
plan shall be considered at most as only a starting point for those
prospective bidders choosing to use the source.

It shall be the responsibility of prospective bidders to conduct
any necessary on-site investigations and/or explorations, and to
satisfy themselves that the quantity and/or quality of material
exists in the source will meet satisfactorily all the project total
earthwork quantities. Whether a source will in fact yield material
of sufficient quantity or quality to meet the specific requirements
may not have been determined.

1001-2.03 Usage of Materials:

Except as hereinafter provided, materials removed from
Engineer-furnished sources shall be used only for the specific
project and purpose for which the source was obtained.

Should the subcontractor require using material from the commercial
source in addition to that specified for use, prior special
approval by means of a supplemental borrow pits agreement shall be
obtained. The subcontractor shall furnish the Engineer with
evidence that the owner of the source has agreed to such use. The
Engineer reserves the right to disapprove any request when it is
considered to be in the best interest of the Engineer to conserve
such material for future use. -

If the Engineer approves the removal and use of such material, the
quantity of the material removed and the quantity of any waste
material resulting from its removal will be deducted from the
estimated quantity of material shown to be available.

1001-2.04 Deficiency of Material:

An estimated quantity of the material available at each
Engineer-furnished source will be shown on the drawings. This
quantity may be considered correct provided that the pit operations
are conducted in accordance with the requirements of this section.

If the Engineer determines that the subcontractor, after having
worked the source in accordance with the requirements of this
section, is not able to produce acceptable material in the amount
shown to be available, he will order the subcontractor to move his
equipment to another commercial source.

1001-2.05 Testing:

Testing done by the engineer at the designated borrow pits are
available for subcontractor review.
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The subcontractor shall promptly advise the Engineer as to the
source that he proposes to use.

The use of a sUbcontractor-proposed commercial source will require
written approval by the Engineer. No approval will be given until
the subcontractor has complied with the following conditions:

(2) The subcontractor has furnished the Engineer with
evidence that he has secured the rights to the source,
including ingress and egress.

The subcontractor shall make the arrangements necessary to see that
the testing laboratory samples are submitted to the Quality
Assurance Manager. He shall submit to the Quality Assurance
section sufficient material from the samples taken so that the
Engineer may test the materials and verify the results.

21456-C-12/13
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Subcontractor-proposed Source:1001-3

October 18, 1991

(3) The sampling and testing herein specified has· been
satisfactorily completed and the Engineer has determined
that the material from the proposed
subcontractor-furnished source not only meets the
requirements but it also compatible with the established
project design criteria developed by the Materials
Section and based on the soil support value of the
embankment.

(1) The subcontractor has submitted an Environmental Analysis
of the source -proposed for use and the Engineer has
reviewed the analysis and satisfied itself that the use
of such source will not have an adverse social, economic
or environmental impact.

The subcontractor shall furnish equipment and personnel and shall
obtain representative samples of the material under the supervision
of the Engineer. The material shall be tested by a testing
laboratory approved-by the Engineer.

If testing is performed by a testing laboratory, the subcontractor
shall arrange for the samples to be delivered to the testing
laboratory. Tests shall be performed using appropriate test
procedures referred to in the sections of the specifications in
which the specific material requirements are described.

The cost of all sampling and testing, inclUding the cost of
supervision by the Engineer, shall be borne by the subcontractor
until the testing has been satisfactorily completed.

Every effort will be made by the Engineer to advise the
subcontractor as quickly as possible that the source he proposes to
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use has been either approved or disapproved. The contract time
will not be adjusted and no schedule delay shall be considered
because of any time required by either the subcontractor or the
Engineer to sample and test the material and to determine the
quality of the material.

1001-4 commercial Source:

The subcontractor shall advise the Engineer promptly as to the
source that he proposes to use.

The use of a commercial source will require written approval by the
Engineer. No approval shall be assumed, nor will it be made, until
the Engineer has determined that the material not only meets the
specified requirements, but is also compatible with the established
project design criteria and soil support value of the embankment
materials and the structural coefficients of the base and surfacing
materials mentioned in the project geotechnical report.

The securing of necessary samples, the testing of the samples and
the costs associated with such work shall conform to the
requirements specified hereinbefore under Subsection 1001-4 of
these specifications.

Every effort will be made by the Engineer to advise the
subcontractor as quickly as possible that the source he proposes to
use has been either approved or disapproved. The contract time
will not be adjusted because of any time required by either the
subcontractor or the Engineer to sample and test the material and
to determine the quality of the material.

1001-5 operations at Source:

1001-5.01 Clearinq and strippinq:

Before beginning stripping, the contractor shall clear and grub the
source as necessary to prevent the contamination of materials to
be used in the work. Clearing and grubbing shall be in accordance
with the requirements of section 201, except that the resulting
surface need not be leveled and vegetable matter need not be
separated from any overburden which the Engineer determines to be
unsuitable for any future use and which is to be wasted.

In the disposal of all tree trunks, stumps, brush, limbs, roots,
vegetation and other debris removed, the contractor shall comply
with the requirements of Title 36 - Public Health and Safety,
Chapter 6; Article 8, Air Pollution, of the Arizqna Revised
Statutes and with the Rules and Regulations for Air Pollution
Control, Article 7, adopted by the Arizona Department of
Environmental Quality pursuant to the authority granted by the
Statutes.
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1001-5.02 Extraction of Materials:

The requirements of this subsection shall apply to
subcontractor-furnished sources to the extent that they are
required by the Environmental Analysis and by the owner.

Material sources located in drainage channels such as washes, river
beds, etc., may experience seasonal variations in the depth of
ground wat~r.

Burning will be permitted ()I11}7after .the contractor has obtained a
permit from the Arizona Oepartment of Environmental Quality, and
from any other Federal, state, county or city Agency that may be
involved.

21456-C-12j13
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Cleaninq Up:

When stripping is required, overburden shall be removed to the
extent necessary to remove all undesirable materials and shall, at
all times, be kept stripped at least five feet beyond the working
face of the area being excavated.

Move materials from one area to another
Perform additional screening
Remove, wash and waste material
Blend materials
Revise crushing methods
Remove deleterious materials such as clay balls, roots, and

sticks

Materials shall be removed from the source in a workmanlike manner.
In order to produce acceptable material in the amount and gradation
required, it may be necessary for the contractor to do any or all
of the following, along with any other similar operations usually
associated with the extraction, processing and production of the
particular material being produced:

1001-6

If the Engineer determines that the material in a source is
stratified, all material except borrow shall be removed for the
full depth in such a manner as to produce a uniform blend of the
material. Placing the material from different areas and depths
into a surge pile and removing material from the surge pile by
cutting through the pile will be acceptable provided that a
uniformly blended material is obtained.

October 18, 1991

All overburden and other undesirable materials removed and all
piles of waste materials resulting from operations in
Engineer-furnished sources shall be deposited within the excavated
area of the source and the material shall be leveled as directed.
In the event that the Department-furnished source contains material
needed for future use, the placement of such materials within the
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excavated area shall be as directed. All debris shall be removed
and disposed of and, if directed, all open test holes shall be
filled. The sides of Engineer-furnished sources shall be sloped
and smoothed so that livestock can enter and leave the excavated
area safely. Unless otherwise specified, all haul roads
constructed to Engineer-furnished sources shall be obliterated and,
as far as practicable, the ground left in as good condition as it
was prior to hauling. All disturbed areas shall be seeded.

1001-7 Method of Measurement:

Except as may be otherwise specifically provided for in this
section or elsewhere, no measurement or direct paYment will be made
for any costs involved in the procuring of materials. Such costs
shall be considered as included in the cost of contract items.
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All paints furnished shall be ready mixed at the manufacturer's
plant, except for Paint No.4 and Paint No.5, which shall be mixed
at the project site or fabricator just prior to application. All
paints shall be standard paint products of the manufacturer with
pUblished product data sheets.

The sUbcontractor shall submit to the Engineer six copies of a
Certificate of Analysis for each lot or batch of paint supplied, in
accordance with section 105, prior to the use of any materials
which require that such certificates be furnished. Submissions
shall be made in accordance with the requirements of the Materials
Testing Manual. In addition, product data sheets listing the paint
constituents and their proportions, as well as materials safety

When painting structural steel, the supplier or manufacturer of the
prime, intermediate, and finish coats of paint shall be the same
and the paint coats shall be compatible with each other, forming a
complete paint system. Only approved paint systems will be allowed
for use on structural steel. A list of these approved paint
systems will be kept on file at the ADOT Materials Section, Room
127-A, (602)255-8200. Approved paint systems will be removed from
the list if it is determined through long term performance testing
or by their performance in the field that they are unacceptable.

Paint shall be furnished in new, unopened air-tight containers,
clearly labeled with the exact title of the paint, Federal
Specification number when applicable, name and address of
manufacturer, date of paint manufacture and the lot or batch_
number. The containers shall meet u. S . Department of
Transportation Hazardous Material Shipping Regulations.

Precautions concerning the handling and the application of the
paint shall be shown on the label of paint containers.

21456-C-12/13
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PAINT

General Requirements:

SECTION 1002

1002-1

Ready-mixed paint shall be homogeneous, free of contaminants, and
shall be of a consistency suitable for the use for which it is
specified. The pigment shall be finely ground and properly
dispersed in the vehicle, according to the requirements for the
type of paint, and this dispersion shall be such that the pigment
does not settle appreciably, does not cake or thicken in the paint
container, and does not become granular, jelled or curdled. Any
settlement of pigment in the paint shall be easily dispersed with
a paddle so as to produce a smooth, uniform paint of the proper
consistency. The manufacturer shall include in the paints the
necessary additives for control of sagging, pigment settling,
leveling, drying, drier absorption and skinning.

October 18, 1991
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data sheets, are required for each paint material supplied which is
not on the approved paint system list.

1002-2 Samplinq and Testinq:

Paint will be tested in accordance with the requirements of the
latest applicable test methods of Federal Test Method, Standard
Number 141, the American Society for Testing and Materials, and
current methods used by the Engineer.

Paint which is accepted by the Owner for use on a project will be
identified with a green sticker affixed to it showing project
number and lot or batch number. For paint supplied by an
out-of-state manufacturer to be applied out-of-state, acceptance
will be done by letter identifying the project number and lot or
batch number. The acceptance letter will be sent to the
manufacturer, supplier and applicator of the paint.

Paint will be tested on a lot or batch basis.

At least one sample per batch or lot, not less than one quart in
size, will be taken and tested. Random samples may be taken at the
discretion of the Engineer.

1002-3 Paints:

All paint vehicles and varnishes, shall be tested in accordance
with the requirements of ASTM D 2621.

Lead, lead compounds, soluble barium compounds, or hexavalent
chromium compounds shall not be used as raw materials in the paint
formulas specified under this section. Lead, lead compounds,
soluble barium compounds or hexavalent chromium compounds shall not
be added to any paint formulas specified under this Section.

Raw materials used in paint formulas shall conform to the
specifications designated by ASTM or by Federal or Military serial
classifications hereinafter specified. SUbsequent amendments to
the specifications quoted shall apply to all raw materials and
finished products. No "or equal" substitutions for any specified
material shall be made without written consent of the Engineer.

The volatile portion of the vehicle shall conform to the follow~ng

requirements by volume:

(A) Solvents with an olefinic or cyclo-olefinic type of
unsaturation shall not exceed 5 percent.

(B) The total of aromatic compounds with eight or more carbon
atoms in the molecule, except ethylbenzene shall not
exceed 8 percent.
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(E) The total of (A), (B), and (C) shall not exceed 20
percent.

(F) The volatile solvents shall contain no benzene or
halogenated compounds.

(G) All paints shall be completely miscible with mineral
spirits conforming to Grade II of Federal Specification
TT-T-291.

(C) The total of ethylbenzene, toluene, and branched-chain
ketones shall no1::exceed·20 percent.

(D) A solvent which may be classified into more than one of
the above groups shall be considered a member of the
group having the lowest allowable concentration.

(H) Mineral spirits, conforming to Grade 11, of Federal
SpecificationTT-T-291 shall be the preferred thinner for
all paints specified in this Subsection. If necessary,
other paint thinners conforming to the requirements of
(A) through (F) above may be used.

(I) Only alkyd-modified phenolic varnishes that require
mineral spirits as the sole solvent shall be used.
Unmodified para-phenolic varnishes that require aromatic
and polar solvents shall not be used.

Alkyd-phenolic spar varnish shall conform to the following
requirements:

21456-C-12/13
Specifications

Oleoresinous Alkyd
49 to 51
D to F
7.34 - 7.55
12 Maximum
Passes 120%

Tung, Soya
Phthalic Alkyd-Phenolic
Mineral Spirits
Over 1000%
42%

1 to 1-1/2 hours
5 to 6 hours

1002-3 of 7

Type
Solids by Weight (%)
Viscosity (G-H)
Weight per Gallon (lbs.)
Color (G)
Kauri Reduction (Complete
with driers)
Type of oil
Type of Resin
Type of Solvent
Mineral Spirits Tolerance
Solids by Volume
Air Drying Time @ 77°F
Set to Touch
Dry Hard

October 18, 1991
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1002-3.01 Paint Number I - Alkyd Primer

This paint shall meet or exceed in performance the requirements of
steel structures Painting council (SSPC) Paint Specification No. 11
except that it shall contain no lead compounds or zinc chromate.
The color shall be gray, Federal Chip No. 36373, or as specified on
the standard details or project plans.

The following material requirements will be tested for
to the manufacturer's own tolerance requirements
constituents and proportions as well as to the general
requirements listed as follows:

compliance
for paint
acceptance

MATERIAL
PROPERTY

composition

REQUIREMENT TEST METHOD

Infra-red scan on non- ASTM D 2621
volatile vehicle must
match a previously-
SUbmitted, approved
material of the
manufacturer or supplier.

Weight

Viscosity

Drying Time

Pigment

Volatiles

Non-Volatile
Vehicle

Pounds per U.S. gallon,
11.5 Min.

Shear rate of 200 rpm,
150 to 250 grams, or 72
to 89 Krebs Units.

Tack Free - Max. 10 hours
Dry Hard - Max. 24 hours

By Weight Total
composition 44% - 52%

By Weight Total
Composition 35% Max.

By Weight Total
composition Calculated by
Difference 17% Minimum

ASTM D 1475

ASTM D 562

Federal Std
#141, Test
Method 4061

ASTM D 4451 or
ASTM D 2371
Mod.

ASTM D 2369

Federal Std
#141, Test
Method 4053

1002-3.02 Paint Number 2 - Alkyd:

This paint shall
Specifications No.

conform to the requirements of SSPC Paint
104, Type I. The color shall be white or
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The following material requirements will be tested for acceptance:

The following material requirements will be tested for acceptance:

1002-3.03 Paint Number 3 - silicone Alkyd:

off-white, or must be distinguishable from Paint Number 1 and Paint
Number 3.

21456-C-12/13
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ASTM D 4451

ASTM D 562

ASTM D 2369

Federal Std
#141, Test
Method 4061

Federal Std
#141, Test
Method 4053

1002-5 of 7

REQUIREMENT TEST METHOD

Infra-red scan on non- ASTM D 2621
volatile vehicle must
match a previously-
submitted, approved
material of the
manufacturer or supplier.

Shear rate of 200 rpm, 65
to 85 Krebs Units.

By Weight Total
Composition 45% - 50%

Pounds per U.s. gallon, ASTM D 1475
11. 2 Min.

By Weight Total
Composition 30% Max.

Dry Hard - Max. 18 hours

By Weight Total
Composition Calculated by
Difference 23.5% Minimum

MATERIAL
PROPERTY

Weight

Composition

Viscosity

Volatiles

Drying Time

Non-Volatile
Vehicle

Pigment

October 18, 1991

This paint shall conform to the requirements of SSPC Paint
Specification No. 21, Silicone Alkyd Paints, Type I, High Gloss.
The color shall be a visual match to Federal Standard 595A, Color
Chip No. 10318, unless otherwise indicated on the project plans.
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MATERIAL
PROPERTY

Composition

Viscosity

REQUIREMENT TEST METHOD

Infra-red scan on non- ASTM D 2621
volatile vehicle must
match a previously-
SUbmitted, approved
material of the
manufacturer or supplier.

Shear rate of 200 rpm, ASTM D 562
125-175 grams or 67-77
Krebs Units.

Drying Time

Total Solids

Total Volatiles

Pigment Solids

Vehicle Solids

Set to Touch - Max. 2
hours, Dry Hard - Max. 8
hours.

By Weight Total
Composition 59% Min.

By Weight Total
Composition 41% Max.

By Weight Total
Composition 23% - 33%

By Weight Total
Composition 36% Min.

ASTM D 1640

ASTM D 2369

ASTM D 2369

ASTM D 2371-85
(Mod. )

ASTM D 2371-85
(Mod. )

Silica Solids By Weight of
Solids 14% Min.

Vehicle ASTM D
ASTM D
ASTM D
(Modified
800°C)

2698,
2369,

4451
to

1002-3.04 Paint Number 4 - Zinc:

This paint shall be a zinc-dust, zinc-oxide primer conforming to
the requirements of Federal Specification TT-P-64IG and shall be
one of the following types:

Type I Zinc-dust, zinc-oxide linseed oil primer

Type II Zinc-dust, zinc-oxide phthalic alkyd resin primer

Type III Zinc-dust, zinc-oxide phenolic resin primer
modified to conform to requirements (A) through (I)
of Subsection 1002-3.
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1002-3.05 Paint Number 5 - Aluminum:

If modified colors are requ.ired, pigments which do not contain
lead, lead compounds, soluble barium compounds or hexavalent
chromium compounds shall be used in amounts not exceeding 10
percent of the total pigment weight and replacing an equal weight
of zinc oxide.

This paint shall conform to the requirements of AASHTO M 69, for
Type I Aluminum Paint, and may be utilized for the final coat when
the aluminum color is specified on the plans. It must be
compatible with the underlying paint coats. The quantity of this
paint mixed during anyone day shall be limited to the quantity to
be used during that day.

The following enamels shall conform to the requirements of Federal
Specification TT-E-489-G (Enamel, Alkyd, Gloss), and may be
utilized for the final coat when specified on the plans. It must
be compatible with the underlying paint coats. The color of enamel
specified shall be a visual match to the standard color chip in
Federal Standard No. 595A, Colors. The color match shall be made
with non-lead containing materials. The class and composition of
the enamels shall be Class A-Air Drying and Composition G-General
Use:

Enamels:1002-4

.01 Dull Black Enamel (Color Chip No. 37038)

.02 Gloss Black Enamel (Color Chip No. 17038)

.03 White Enamel (Color Chip No. 17875)

.04 Yellow Enamel (Color Chip No. 13538)

.05 Dark Olive Green Enamel (Color Chip No. 14087)

.06 Light Gray Enamel (Color Chip No. 16187)

.07 Buff Enamel (Color Chip No. 30257)

.08·Green Enamel (Color Chip No. 34108)

.09 Tan Enamel (Color Chip No. 20318)

.10 Dark Gray Enamel (Color Chip No. 26081)

.11 Light Brown (Sandstone) (Color Chip No. 20252)

.12 Medium Brown (Sandstone) (Color Chip No. 20233)

.13 Dark Tan (Color Chip No. 20227)
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1003-5.01 Steel:

Where shown on the project plans, the bars shall be Grade 60.

Steel reinforcing bars shall conform to the requirements of
Subsection 1003-2.

Welded wire fabric used as reinforcement in concrete and mortar
shall conform to the requirements of AASHTO M 55.

21456-C-12/13
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REINFORCING STEEL

General Requirements:

Reinforcing Bars:

Epoxy Coated Reinforcing Bars:

Wire:

Welded Wire Fabric:

1003-1

SECTION 1003

1003-2

When reinforcing steel is delivered to the site of the work, the
subcontractor shall furnish the Engineer with four (4) copies of
all shipping documents. Each shipping document shall show the
sizes, lengths and weights of the reinforcing steel separately for
each structure.

Reinforcing steel shall be furnished in the sizes, shapes and
lengths shown on the proj ect plans and in conformance with the
requirements of this Section. certificates of Compliance
conforming to the requirements of Subsection 106.05 shall be
submitted. .

1003-3

Except when used for wire ties or spirals, steel bars used as
reinforcement in concrete shall be deformed and shall conform to
the requirements of AASHTO M 31 (ASTM A 615).

Where Grade 60 is not specified on the project plans, Grade 40
shall be used if it is immediately available. If Grade 40 is not
immediately available, Grade 60 may be used exclusively or in
combination with Grade 40 provided that the conditions under which
the grades are used in combination are acceptable to the Engineer
and further provided that there is no additional cost to the owner.

1003-4

1003-5

Steel wire used as spirals or ties for reinforcement in concrete
shall conform to the requirements of AASHTO M 32.

October IS, 1991
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1003-5.02 Epoxy for coating:

A list of powdered epoxy resins which have passed prequalification
tests and may be used if the material is applied and cured in the
same manner as that used to coat the test bars in the original
powder prequalification test may be found herein.

The powdered epoxy resin selected by the subcontractor and
furnished by the manufacturer shall be of the same material and
quality as the resins listed below.

The following powdered epoxy resins have passed prequalification
tests and may be used if the material is applied and cured in the
same manner as that used to coat the test bars in the original
powder prequalification test:

Seotehkote 202, 213, 215
3M Company
PO Box 2963
Austin, Texas 78769-2963

Micron 650-Blue Epoxy
Republic Steel Corp.
Cleveland, Ohio

LSU 431 - Formula 907-2-5
Ciba - Geigy Corp.
Ardsley, New York

Flintflex 531-6020, 531-6080
531-6068, 531-6085

Dupont Company
Wilmington, Delaware

Greenbar
Lilly Powder Coating, Inc.
North Kansas City, Missouri 64116

Oxyplast EL~704-P-9
Fuller 0'Brien
South San Francisco, California

Corvel Green 10-6071
ECA-1440-3383
Morton Thiokol, Inc.
Powder Coatings Group
Reading, PA 19612-5240

Mobilox 1004-R-2
Mobil Chemical Company
Cleveland, Ohio

Nap - Guard 7-2000
Napeo Corporation
Houston, Texas

Hysol DK-23-0548, DK-23-0679
DK-23-0602

Dexter - Hysol Corporation
Oleans, New York 14760

Corflex CF 4650 Green
Carboline, Ferro Powder Coating
St. Louis, Missouri 63144

Interpon HD 33, HD 34
International Paint Co.
Houston, Texas 77292

The approved powders are based on specific reinforcing steel
preparation and powder application and curing methods and these
identical methods shal+ be followed during fabrication.

The coating manufacturer shall supply the purchaser with a
certification which properly identifies the batch and/or lot
number, material, quantity of batch, date of manufacture, name and
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1003-5.03 Application of coating:

The coating shall be check visually after cure for continuity. It
shall be free from holes, voids, contamination, cracks and damaged
areas.

The coating applicators facilities shall be sUbject to approval by
the Engineer. Applications for approval of facilities shall be
made to the Engineer by the coating applicator.

The coating shall not have more than two holidays (pinholes not
visible to the naked eye) in any linear foot of the coated item.
A holiday detector shall be used, in accordance with the
manufacturer's instructions, to check the coating for holidays.

21456-C-12j13
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The protective epoxy coatings shall be applied by the electrostatic
spray method or the electrostatic fluidized bed method in
accordance with the recommendations of the coating manufacturer.
The epoxy coating may be applied before or after fabrication of the
reinforcing.

The surface to be' coated shall be blast-cleaned in accordance with
the requirements of the Steel Structures Painting Council-Surface
Preparation Specification No. 10 (SSPC-SP10), Near White Blast
Cleaning. After blasting, the cleaned surface shall be defined by
ASTM D 2200 to be equal to or better than A Sa 2 1/2 or B Sa 2 1/2,
as applicable.

The powdered epoxy resin coating shall be applied to the cleaned
surface as soon as possible after cleaning and before visible
oxidation occurs. In no case shall more than eight hours elapse
between cleaning and coating.

address of manufacturer and a statement that the material is the
same composition as the initial sample prequalified for use. A
statement shall also be submitted regarding the fact that
production bars and prequalification bars have been identically
prepared and applied with epoxy powders.

Patching or repair material, compatible with the coating and inert
in concrete, shall be made available by the epoxy coating
manufacturer. This material shall be suitable for repairs made by
the subcontractor of areas of the coating damaged during
fabrication and/or handling in the field.

The epoxy coating shall be applied as a smooth, uniform coat.
After curing, the coating thickness shall be 7 ± 2 mils. Coating
thickness shall be controlled by taking measurements on a
representative number of bars from each production lot. coating
thickness measurements shall be conducted by the method outlined in
ASTM G 12.

October 18, 1991
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The flexibility of the coating shall be evaluated on a
representative number of bars selected from each production lot.
The coated bar shall be bent 120 degrees (after rebound) around a
six-inch diameter mandrel. The bend shall be done at a uniform
rate and may take up to one minute to complete. the test specimens
shall be at thermal equilibrium between 20 and 30 degrees Celsius
(68-85 Fahrenheit) at the time of testing. No cracking of the
coating shall be visible to the naked eye on the outside radius of
the bent bar.

The subcontractor shall furnish a certificate of Compliance from
the coating applicator, in accordance with the requirements of
Subsection 106.05 with each shipment of coated steel. The
certificate of Compliance shall:

1. Verify that the coated items and coating material have
been tested in accordance with the requirements of these
specifications.

2. State the actual test results for each requirement.

3. State that the test results comply with the requirements.

4. State that the entire lot is in a fully-cured condition.

The coating applicator shall be responsible for performing quality
control and tests. This will include inspection for compliance
with the requirements of coating thickness, continuity of coating
and coating cure and the testing required under Flexibility of
coating, in accordance with the requirements of this subsection.

The Engineer reserves the right to have its authorized
representative observe the preparation, coating and testing of the
reinforcement bars. The representative shall have free access to
the plant, and any work done when access has been denied will be
automatically rejected.

If the representative elects, lengths of coated bars may be taken
from the production run on a random basis for test, evaluation and
check purposes by the Engineer.

1003-5.04 Shop Repair:

Epoxy coated reinforcement bars which do not meet the requirements
for coating thickness, continuity of coating, coating cure or
flexibility of coating shall not be repaired.

Reinforcement bars with these defects shall be replaced or,
alternately, stripped of epoxy coating, recleaned and recoated in
accordance with the requirements of this specification.
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coating breaks due to fab:r.-ication.and handling shall be repaired
with patching material if the defective area exceeds two percent of
the surface area of the bar in a one-foot length and the damaged
spot is larger than 1/4 inch by 1/4 inch.

The repair of coating breaks shall be limited to bars on which the
total of the defective coating areas does not exceed five percent
of the surface area of the reinforcement bar. Bars with greater
than five percent damage shall. be replaced or, alternately,
stripped of epoxy coating, recleaned and recoated in accordance
with the requirements of this specification.-
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1005-3.01 Asphalt Cement:

1005-3.02 Liquid Asphalt:

Liquid asphalt shall conform to the requirements of AASHTO M 82,
Cut-back Asphalt (Medium Curing Type).

When any reference is made in the Specifications to Table 100S-1,
the reference shall also include Table 100S-lA of these
specifications as an alternate.

214S6-C-12j13
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BITUMINOUS MATERIALS FOR SURFACING

General Requirements:

Bituminous Material Requirements:

Sampling of Bituminous Material:

SECTION 1005

1005-1

1005-2

1005-3

Bituminous materials shall conform, when tested in accordance with
the tests hereinafter enumerated, to the following requirements, as
applicable, for the types and grades designated and used.

certificate of Compliance conforming to the requirements of
Subsection ~06.05 of these specifications shall be submitted.

Sampling of bituminous material shall conform to the requirements
of AASHTO T 40. Samples shall be taken by the Subcontractor and
witnessed by the Engineer. The point of sampling and the number of
samples will be specified by the Engineer.

The Subcontractor shall provide convenient facilities for obtaining
accurate samples of bituminous material.

Asphalt cement shall conform either to the requirements of Table
1005-1 or to the requirements of Table 100S-IA of these
specifications.

October 18, 1991

The Subcontractor shall inform the Engineer as to which table will
be used and the Subcontractor shall use the selected table
throughout the duration of the contract.

Should test results indicate that the asphalt cement does not meet
the specified requirements, the Subcontractor shall, upon request
by the Engineer, supply an Engineering analysis of the expected
performance of the material in which the asphalt cement is
incorporated if the material is permitted to remain in place. The
Engineering analysis shall detail any proposed corrective action
and the anticipated effect of such corrective action on the
performance.
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1005-3.03 Emulsified Asphalt:

Emulsified asphalt shall conform to the requirements of Table
1005-2 of these specifications for Anionic Rapid Set (RS-1, RS-2),
Anionic Slow Set (SS-l), Cationic Rapid Set (CRS-1, CRS-2) and
cationic Slow Set (CSS-1). Emulsified asphalt with polymer shall
conform to requirements of Table 1005-3.

Emulsified asphalts shall be homogeneous. If emulsified asphalt
has separated, it shall be thoroughly mixed to insure homogeneity.
If emulsified asphalt has separated due to freezing, it shall not
be used. Emulsified asphalt shall not be used after thirty (30)
days from delivery.

1005-3.04 Emulsified Asphalt (Speoial Type):

Emulsified asphalt (special type) shall consist of Type SS-l or
CSS-1 diluted with water to provide an asphalt content not less
than twenty-six (26) percent. The material may be diluted in the
field.

1005-3.05 Reoyoling Agents:

Recycling agents shall conform to the requirements of Table 1005-3
of these specifications.

1005-3.06 Emulsified Reoyoling Agents:

Emulsified recycling agents shall conform to the requirements of
Table 1005-4 of these specifications.

1005-3.07 Other Requirements:

other requirements for bituminous materials shall conform to the
requirements of Table 1005-5 of these specifications.
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TABLE 1005-1
ASPHALT CEMENTS

AASAIO
TEST ON TEST

ASPHALT CEMENT METHOD AC-5 AC-10 AC-20 AC-30 AC-40

Viscosity, 140 T202 400 800 1600 2400 3200
degrees F., Poises, 600 1200 2400 3600 4800
range

Viscosity, 275 T201 110 150 210 250 300
degrees F . ,
centistokes,
minimum

Penetration, 77 T49 120 70 40 30 20
degrees F., 100
grams, 5 seconds,
minimum

Flash Point, Pensky- T73 350 425 450 450 450
Martens closed
tester, degrees F.,
minimum

Solubility in T44 99 99 99 99 99
Trichloro-ethylene,
percent, minimum

TEST ON AGED
ASPHALT CEMENT

VISCOSity, 140 1202 2000 4000 8000 12000 16000
degrees F., poises,
maximum

Ductility, 77 degrees T51 100 100 75 60 45
F., centimeters,
minimum

Note (1) Aged asphalt cement will be obtamed m accordance with the requirements of AASA I a
T 240.
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TABLE 1005-1A
ASPHALT CEMENTS

AASHIO
TEST ON TEST

ASPHALT CEMENT METHOD AC-5 AC-10 AC-20 AC-30 AC-40

Viscosity, 140 T202 400 800 1600 2400 3200
degrees F., Poises, 600 1200 2400 3600 4800
range

Viscosity, 275 T201 110 150 210 250 300
degrees F . ,
centistokes,
minimum

Penetration, 77 T49 140 80 60 50 40
degrees F., 100
grams, 5 seconds,
minimum

Flash Point, Pensky- T73 350 425 450 450 450
Martens closed
tester, degrees F.,
minimum

Solubility in T44 99 99 99 99 99
Trichloro-ethylene,
percent, minimum

TEST ON AGED
ASPHALT CEMENT

VISCOSity, 140 1202 2500 5000 10000 15000 20000
degrees F., poises,
maximum

Ductility, 77 degrees T51 100 100 75 75 75
F., centimeters,
minimum

Note (1) Aged asphalt cement will be obtained In accordance with the requIrements of AASH to
T 240.
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If the Particle Charge Test result is inconclusive, material having a maximum pH value of 6.7 will
be acceptable.

Residue by evaporation may be determined in accordance with the requirements of Arizona Test
Method 512; however, in case of dispute, AASHTO T 59 will be used.

Residue will be obtained in accordance with the requirements of Arizona Test Method 504 and
shall conform to all the requirements of Table 1005-1 of these specifications for AC-20, except
that for CRS-2 the viscosity at 140 degrees Fahrenheit shall be between 1800 and 2200 poises.

Distilled water will be used Instead of the two percent sodium oleate solubon.

5

57

0.10

CSS-1

20-100

Positive
(2)

5

57

SS-1

0.10

20-100
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5

65

55

CRS-2

50-400

Positive

5

60

63

0.10

RS-2

50-400

60

5

0.10

CRS-1

20-100

Positive
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TABLE 1005-2
EMULSIFIED ASPHALTS

5

60

55

RS-1

0.10

20-100

T59

T59
T59

TEST
MET­
HOD*

TEST ON
EMULSIONS

Viscosity,
Saybolt Furol,
sees., range
770 F.
1220 F.

Settlement, 5 T59
days, percent,
maximum

* T 59 is AASHTO

Particle Charge T59

Sieve, Retained T59
on No. 20, (1)
percent,
maximum

Demulsi-ability, T59
35 mI., 0.02 N
calcium
chloride,
percent, min.

Classification, Ariz.
U nco ate d 502
particles,
percent, min.

Residue (3)
Residue,
percent, min.
(4)

Note (1)

Note (2)
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TABLE 1005-5 OTHER REQUIREMENTS

Grade of
Asp hal t
Specification
Designation

Paving Asphalt

Liquid Asphalt
MC- 70
MC-250
MC-800
MC-3000

Emulsified
Asphalt

RS-1
CRS-1

RS-2
CRS-2
SS-l

CSS-1

Emulsified
Asp hal t
(Special Type)

Recycling Agent
RA-1
RA-5
RA-25
RA-75

Emulsified
Recycling Agent

ERA-l
ERA-5
ERA-25
ERA-75

Range of
Temperatures
for Application
by spraying
degrees F.

275-400

105-175
140-225
175-255
215-290

70-140
125-185
125-185
125-185

70-160
70-160

70-160

70-160
70-160
70-160
70-160

Range of and
M a x i mum
Temperature of
Aggregate for
Plant Mixing
degrees F.

90-155
125-200
160-225
200-260

Basis of
Conversion
Average Number
of Gallons Per
Ton at 60
degrees F.

235

253
249
245
241

240
240
240
240
240
240

240

240
240
240
240

240
240
240
240
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I
I TABLE 1005-3 EMULSIFIED ASPHALT WITH POLYMER

Shipping
Min. Max.

I
I
I
I

Product Name: CRS-2P

Test Description

Test on Emulsion
Viscosity, SFS @ 122F
Settlement, 5 Days, %
Storage Stability 1 Day, %
Classification, Uncoated Par
Particle Charge Test
Sieve Test, %
Oil Distillate,% of Emulsion
Residue by Distillation, %

Test
Method

0244
0244
0244
A502
0244
0244
0244
0244

Typical
Test

125
0.4
0.2

70
+

0.20
0.5

68

100

65

66

Guaranteed
Min. M'3x.

375 75 400
3 5
1 1

60
+ +

0.25 0.30
3 3

65

(3) The base asphalt shall be modified prior to emulsification. Modifiers that
are in latex form are not allowed.

(2) Upon standing undisturbed for a period of twenty-four (24) hours, the
emulsion shall show no white milky film upon the surface.

Notes
~Benson'methodof toughness and tenacity: Scott tester, inch-pounds @ 77 F,
twenty (20) inches per minute pull, Tension head seven-eighth (7/8) inches in
diameter.

Tests on
Res~due by Vacume Recovery A512
Viscosity,ABS,Poise @ 140F 02171 2229 2000 1600 2400
Pen @ 77F, 100g/5sec, Dmm 05 67 45 65 40 90
Ductility, 77F,5cm/min.Cm 0113 110+ 40 40
Solubility in TCE, % 02042 99.8 97.5 97 97.5
Toughness, inch-pounds (1 ) 330 170 150
Tenacity, inch-pounds (1 ) 270 130 110
polymer Content (solids wt. ) CAL-401 2.5 2.5 2.5

2.54470

Test on
RTFO Residue
Aging Ratio, absolute viscosities
Viscosity, ABS, Poise @ 140F 02171

Polymer Requirement
Melt Flow Rate, dg/min 190 C 01238

I
I
I
I
I
I
I
I (4) The emulsion shall be precertified prior to use. A one (1) quart sample

each of the base asphalt and polymer shall be supplied to the agency ten (10)
days in advance of the project start.

I
I
I

(5) Certificates of analysis from an approved Laboratory showing compliance with
specifications shall accompany each load of emulsion to the project site.

(6) Field testing is required and will be performed at the discretion of the
Engineer by the supplier at the suppliers expense. Testing will consist of field
Vialet plates per the University of Nevada Test Method. Testing will be
performed at least once per day consisting of three (3) Vialet plates. A report
will be submitted at the completion of the job.
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1006-2.01 Hydraulic Cement:

Certificates of Compliance conforming to the requirements of
Section 106 shall be submitted.

Hydraulic cement shall consist of either portland cement or
portland-pozzolan cement.

Portland cement shall conform to the requirements of ASTM C 150 for
Type II or Type III.

21456-C-12j13
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PORTLAND CEMENT CONCRETE

General Requirements:

Materials:

1006-1

SECTION 1006

1006-2

Portland-pozzolan cement shall conform to the requirements of ASTM
C 595 for Type IP (MS).

Portland cement concrete shall consist of a mixture of hydraulic
cement, fine aggregate, coarse aggregate, water and admixtures.

October 18, 1991

Hydraulic cement shall not contain more than 0.60 percent total
alkali. The word alkali as used in these specifications shall be
taken as the sum of sodium oxide and potassium oxide calculated as
sodium oxide.

The SUbcontractor shall submit and get approval of concrete mix
design and shall furnish concrete which conforms to the
requirements of these specifications. All concrete shall be
sUfficiently workable, at the slump proposed by the Subcontractor
within the specified range, to allow proper placement of the
concrete without harmful segregation, bleeding, or incomplete
consolidation. It shall be the responsibility of the Subcontractor
to proportion, mix, place, finish, and cure the concrete properly
in accordance with the requirements of these specifications.

Unless otherwise permitted by the Engineer, all cement used for any
individual structure shall be of the same brand and manufactured at
the same mill. Cement of different types or brands shall not be
intermingled or used in the same batch. The Subcontractor shall
provide suitable means for storing and protecting the cement
against dampness. Cement which for any reason has become partially
set or which contains caked lumps shall not be used.

The use of either sacked cement or bulk cement is permissible. The
use of fractional bags of sacked cement will not be permitted
unless the Subcontractor elects to weigh the cement into each
batch.
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1006-2.02 Water:

The water used shall be free from injurious amounts of oil, acid,
alkali, clay, vegetable matter, silt or other harmful matter.
Water shall contain not more than one-thousand (1,000) parts per
million of chlorides as C1 or of sulphates as SO 4.

Water shall be sampled and tested in accordance with the
requirements of AASHTO T 26. Potable water obtained from pUblic
utility distribution lines will be acceptable.

1006-2.03 Aggregates:

(A) General Requirements:

Mill tailings or material from mine dumps shall not be used in the
production of fine or coarse aggregate.

The handling and storage of concrete aggregate shall be such as to
minimize segregation or the intermixing and contamination with
foreign materials. The Engineer may require that aggregates be
stored separately. Different sizes of aggregate shall be separated
by bulkheads or stored in separate stockpiles sUfficiently removed
from each other to prevent the material from becoming intermixed.

When ag.gregates are stored on the ground, the sites for the
stockpiles shall be clear of all vegetation and level. The bottom
one (1) foot layer of aggregate shall not be disturbed or used.

The handling and storage of concrete aggregate for Class P concrete
at the job site shall be such as to minimize segregation.
stockpiles shall be neat and regular in form and shall occupy as
small an area as possible. stockpiles shall be constructed by
first distributing the aggregate over the entire base and then
building upward in successive layers not more than five feet in
depth. Aggregate shall not be dumped or spilled over the side of
the pile. When a conveyor is used to stockpile aggregate, it shall
be equipped with an adequate rock tremie or rock ladder to reduce
segregation and it shall be moved continuously across the
stockpile. The distance the material drops from the tremie shall
not exceed ten feet. Aggreg'ate shall be distributed over the
stockpile so that the formation of conical piles higher than 10
feet is prevented.

contamination of concrete aggregate for Class P concrete by contact
with the ground at the job site shall be positively prevented. The
Subcontractor shall take the necessary measures to prevent such
contamination. Such preventive measures shall include, but not
necessarily be limited to, placing aggregate on hardened surfaces
consisting of portland cement concrete, asphaltic concrete, or
cement treated material.
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(C) Coarse Aggregate:

(B) Fine Aggregate:

The grading shall meet the following requirements when tested in
accordance with the requirements of Arizona Test Method 201.

The coarse aggregate gradation shall conform to the appropriate
size designation of AASHTO M 43 when tested in accordance with the
requirements of Arizona Test Method 201, section 12 (3), except the

21456-C-12/13
Specifications
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45- 80
0- 30
0- 10
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Percent Passing
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inch
4

16
50

100
200

3/8
No.
No.
No.
No.
No.

Sieve Size

The contractor shall maintain at least two (2) full days worth of
production of fine and coarSe aggregate stockpiled at the batch
plant for Class P concrete prior to starting and throughout the
duration of portland cement concrete paving operations. This
requirement is waived for the last two (2) days of production.

Fine aggregate shall be a natural sand or other approved inert
material with similar characteristics composed of clean, hard,
strong, durable, uncoated particles. Fine aggregate shall be free
from deleterious amounts of soft or flaky particles, loam, caliche,
ice, frost, organic matter or clay lumps.

Fine aggregate shall have an average sand equivalent value of not
less than seventy-five (75) when tested in accordance with the
requirements of AASHTO T 176.

Fine aggregate shall be of such quality that, when made into mortar
and sUbjected to the test for mortar-making properties in
accordance with the requirements of AASHTO T 71, the mortar shall
develop a compressive strength at seven (7) and twenty-eight (28)
days of not less than ninety (90) percent of that developed by a
mortar prepared in the same manner with the same Type II cement and
graded ottawa sand having a fineness modulus of 2.40 plus or minus
0.10.
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Coarse aggregate shall consist of crushed stone, gravel, or other
approved inert material of similar characteristics, including
cinders when specified, having hard, strong and durable pieces free
of clay and other delet~rious substances. The aggregate shall be
washed.
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amount of material passing the No. two-hundred (200) sieve shall
not exceed 1.0 percent.

The percent of wear of coarse aggregate at five-hundred (500)
revolutions, when tested in accordance with the requirements of
AASHTO T 96, shall not exceed forty (40).

1006-2.04 Admixtures:

(A) General Requirements:

The Subcontractor shall furnish certificates of Compliance
conforming to the requirements of Subsection 106.05 for each type
of admixture furnished. Admixtures containing chlorides will not
be acceptable for concrete containing uncoated reinforcing steel or
embedded metal items.

All concrete admixtures shall be stored in suitable containers in
accordance with the manufacturer's recommendations. All liquid
admixtures shall be protected from freezing~ Liquid admixtures
that have frozen shall not be used.

(B) Air-Entraining Admixtures:

Air-entraining admixtures shall conform to the requirements of
AASHTO M 154.

(C) Chemical Admixtures:

Chemical admixtures shall conform to the requirements of AASHTO M
194.

(D) Fly Ash:

Fly ash shall conform to the requirements of ASTM C 618 for Class
C or F mineral admixture, except that the loss on ignition shall
not exceed 3.0 percent.

Fly ash, when used as a replacement for portland cement, shall have
an R factor less than 2.5. The R factor is defined as (C-5%)/F,
where C is the calcium oxide content expressed as a percentage and
F is the ferric oxide content expressed as a percentage. The R
factor requirement may be waived if the Subcontractor furnishes
documented test results that the soil in contact with the portland
cement concrete contains less than 0.10 percent water soluble
sulfate (a·s S04) and/or the water in contact with the portland
cement concrete contains less than one-hundred-fifty (150)
milligrams per liter sulfate (as S04). The tests for sulfates
shall be performed in accordance with the requirements of
California Department of Transportation Test Method No. 417.
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1006-2.05 Concrete curing Materials:

1006-3.01 Design criteria:

certificates of Compliance conforming to the requirements of
section 105 shall be submitted.

Unless specifically required, water reducing admixtures may be used
at the option of the Subcontractor.

21456-C-12j13
Specifications
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TABLE 1006-A

564 -
564 - 752
517 - 658

Hydraulic Cement
Lbs per CU Yd
Minimum-Maximum

Design of Mixtures:

P
S
B

Class of
Concrete

1006-3

Liquid membrane forming compound shall conform to the requirements
of AASHTO M 148. Type two (2) compound with either a Class A or
Class B vehicle shall be used for concrete pavement, bridge decks,
and approach slabs. Type I compound with either a Class A or Class
B vehicle shall be used for other concrete items.

Calcium and ferric oxide content shall be determined in accordance
with the requirements of ASTM C 311.

Portland cement concrete shall conform to the requirements
specified in Table 1006-A for each of the Classes listed therein.

Unless otherwise shown in Table 1006-A, the proposed slump shall be
chosen by the Subcontractor. Concrete at the proposed slumps shall
be sUfficiently workable to allow proper placement without harmful
segregation, bleeding, or incomplete consolidation.

For elevat~ons below three-thousand (3,000) feet, a~r-entra~n~ng

admixtures may be used at the option of the Subcontractor and the
amount of entrained air in the concrete shall not exceed seven
percent by volume.

Concrete that fails to conform to the entrained air content
requirements listed above for the respective elevation as
determined by the Engineer, shall be rejected prior to placement.

October 18, 1991
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The minimum and maximum weights of hydraulic cement required are
shown on Table 1006-A for each class of concrete. A fly ash
admixture may be used at the option of the Subcontractor only when
portland cement is used. A maximum of fifteen (15) percent of the
required weight of portland cement may be replaced with a fly ash
admixture. A minimum of 1 .2 pounds of fly ash shall replace each
1.0 pound of portland cement removed.

Class S concrete shall have a compressive strength not less than
that shown on the project plans. Unless otherwise shown on the
project plans, the minimum required twenty-eight (28) day
compressive strength of Class S concrete shall be f' c = three­
thousand (3000) psi. Class B and Class P concrete shall have
minimum strengths of not less than that shown in Table 1006-A at
twenty-eight (28) days when tested in accordance with the
requirements of AASHTO T 22.

The coarse aggregate size designation for Class S and Class B
concrete shall be chosen by the Subcontractor and approved by the
Engineer and shall conform to the size designation and grading
requirements of AASHTO M 43. In choosing the size designation, the
maximum size of coarse aggregate shall not be larger than one-fifth
(lIS) of the narrowest dimension between sides of adjacent forms,
or two-thirds (2/3) of the minimum clear spacing between
reinforcing bars, or one-third (1/3) the depth of the slab,
whichever is least.

Coarse aggregate for Class P concrete used to construct portland
concrete pavement without load transfer dowels shall be separated
into two (2) sizes meeting the requirements of size designation No.
fifty-seven (57) and No. four (4) except that the percent passing
the one (1) inch sieve shall be ten (10) to fifty-five (55).

The percent of fractured particles for Class P concrete for each
aggregate size shall be at least thirty (30) when tested in
accordance with the requirements of Arizona Test Method 212. At
the time of proportioning for mixing, the aggregate in each
stockpile shall be measured by weight and proportioned so that the
resulting mixture of coarse aggregate meets the requirements for
size designation No. four-hundred-sixty-seven (467).

Coarse aggregate for Class P concrete used to construct portland
cement concrete pavement with load transfer dowels and adjacent
shoulders shall meet the requirements for size designation No.
fifty-seven (57). The percent of fractured particles shall be at
least thirty (30) when tested in accordance with the requirements
of Arizona Test Method 212.

Coarse aggregate for Class P concrete placed in pavement ramp
tapers not exceeding a width of ten feet and in pavement gore areas
may be size designation No. fifty-seven (57). The use of size
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designation No. fifty-seven (57) coarse aggregate may be used in
concrete placed in other inaccessible pavement areas when approved
in writing by the Engineer.

Prequalification of new mix designs by testing of trial batches
will be required. For each 'trial batch, the materials, mixing
equipment, procedures, and size of batch shall be the same as that
to be used in the work.

Concrete to be placed under water, tremie concrete, shall conform
to the requirements for the class required except that the minimum
hydraulic cement content shall be increased by forty-seven (47)
pounds per cubic yard of concrete.

1006-3.02 Desiqn Procedures:

The Subcontractor shall substantiate each mix design by furnishing
test data and providing all details of the mixtures proposed for
use.

21456-C-12j13
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The complete solid volume mix designs submitted for approval shall
include all weights and volumes of all ingredients. The brand,
type, and source of hydraulic cement and admixtures, the coarse
aggregate size number designation, source of aggregates, the
specific gravities of all ingredients, the proposed slump, a code
number to identify the mix design, and the intended use of each mix
design shall be an integral part of each mix design.

No changes in the approved mix designs or code numbers shall be
made by the Subcontractor except by approval of the Engineer. A
new mix design shall be sUbmitted for approval any time the
Subcontractor requests a change in materials or proportioning of
the materials from that given in each approved mix design. In no
case shall the approval of a mix design relieve the Subcontractor
of the responsibility for the results obtained by the use of such
approved mix design.

Mix designs from previous or concurrent projects may be submitted
for approval. The Engineer may waive trial batches at any time.

October 18, 1991

The number of trial batches required will be determined by the
Engineer. Samples for testing will be taken by the Engineer. A
new mix design shall be submitted for approval any time the test
results of an approved mix design indicate that the concrete will
not meet the required twenty-eight (28) day compress.ive strength.

When approved by the Engineer, concrete from trial batches may be
used in the work at locations where concrete of a lower strength is
required and such concrete will meet the requirements of the class
of concrete at that location. The basis of paYment for such
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concrete shall be that which applies to the concrete required at
that location.

1006-4 Concrete Production:

1006-4.01 General Requirements:

The Subcontractor may obtain concrete for each Class of concrete
and for each strength of Class S concrete from an approved
commercial source in lieu of establishing a batch plant at the
project site.

For each class of concrete and each strength of Class S concrete,
except for Class P concrete produced in a batch plant at the site
and used exclusively for Class P work, the Subcontractor shall
furnish an invoice for each batch of concrete. The minimum
information to be shown on each invoice shall be the date, time
batched, truck identification number, name or identification of
batch plant, name of Subcontractor, name and location of project,
the volume of concrete, the batch weights or mix design code
number, the estimated percent of free moisture in the coarse and
fine aggregates, the amount of any water withheld during batching,
and the number of revolutions that the concrete has been mixed at
mixing speed in a truck mixer. An authorized representative of the
Subcontractor shall be responsible for each invoice and shall sign
each invoice accepting the Subcontractor's responsibility for the
concrete as the concrete is being placed. He shall immediately
furnish the invoice to the Engineer.

1006-4.01(A) Contractor Quality Control:

(1) General Requirements:

It shall be the responsibility of the contractor to administer a
Quality Control Plan, hereinafter referred to as the "Plan",
sufficient to assure a product meeting the requirements of these
specifications. The Plan shall be administered whenever Class S or
Class P concrete is being used for project construction, with the
exception of pre-cast, pre-stressed units constructed at a central
plant in Arizona. The Plan shall meet the requirements of
Subsection 106.04(B) and the requirements specified below. The
Plan may be operated wholly or in part by a second tier
Subcontractor or an independent organization; however, the Plan's
administration, inclUding compliance with the Plan and its
modification shall remain the responsibility of the Subcontractor.

(2) Elements of The Plan:

The Plan shall address all elements which affect product qualities
including, but not limited to the following:

October 18, 1991

-I

1006-8 of 25 21456-C-12j13
Specifications



(h) Placement and Consolidation

(3) Requirements:

(g) Initial Mix Properties, including Temperature, Air
content, and Consistency

The Plan shall include the use of Operations Technicians, including
the following:

21456-C-12j13
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(a) Mix Design(s)

(b) Aggregate Production

(c) Quality of Components

(d) stockpile Management

(i) Compressive strength

(j) Finishing and Curing

(e) Proportioning, including added water

(f) Mixing and Transportation, including time from
batching to completion of delivery

If more than one individual is required to accomplish
these requirements, the Plan shall so note. Included
also shall be the criteria utilized by the peT to correct
or reject unsatisfactory materials.

(a) Process Control Technician (PCT). This person will be
expected to utilize laboratory test results and other
quality control practices to assure the quality of
aggregates and other mix components and control and
adjust mix proportioning to meet the mix design(s). The
Plan shall detail the frequency of each type of test,
when and how corrective actions are to be taken, and the
means of documentation. The PCT shall be responsible for
periodically inspecting all equipment utilized in
proportioning and mixing to assure its proper operating
condition and to assure that proportioning and mixing is
in conformance· with the mix design and other
requirements. The Plan shall set forth how these duties
and responsibilities will be accomplished and documented.

(b) Quality Control Technician (QCT). This person will be
expected to perform and utilize quality control tests at
the job site in assuring that delivered materials meet

October 18, 1991
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Measurement by

the requirements of the specifications and the mix
design, including temperature, slump and air content. In
addition, this person shall be responsible for
periodically inspecting all equipment utilized in
placing, consolidating, joint construction and finishing
to assure its proper operating condition and to assure
placing, consolidation, joint construction and finishing
in conformance with the specifications. The Plan shall
detail the frequency of each type of test, when and how
corrective actions are to be taken, and the means of
documentation. If more than one individual is required
to accomplish these requirements, the Plan shall so note.
Included also shall be the criteria utilized by the QCT
to reject unsatisfactory materials.

(c) The Plan shall set forth the coordination of the
activities of the PCT and the QCT.

(d) The Engineer reserves the right to check the records of
the PCT and QCT at any time. The Engineer may take and
test samples at any time to confirm the effectiveness of
the activities of the PCT and QCT.

1006-4.02 Proportioning:

(A) Cement:

Separate scales, positioned so as to be easily visible to the
Engineer and accurate to ±O.2 percent of scale capacity, shall be
provided to weigh all hydraulic cement. The batching accuracy
shall be within ±1.0 percent of the required weight. Dial scales
or a load cell providing a digital printed readout will be required
to weigh all hydraulic cement.

The cement shall be conveyed by means of an enclosed conveying
system and the weighing hopper shall be equipped with one or more
vibrators as required to insure the complete discharge of all
cement from the hopper after each batch is weighed.

(B) Water:

Water shall be measured by volume or by weight.
volume will be by metering.

Scales shall be accurate within ±0.2 percent of scale capacity.
Volumetric measuring devices shall have an accuracy of ±1.5
percent. The batching devices shall be capable of routinely
batching water within ±1.5 percent.
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-1--

21456-C-12j13
Specifications



(D) Admixtures:

The equipment and the procedures used to measure admixtures and
dispense them into the concrete batch shall be approved by the
Engineer prior to use.

(e) Aggregates:

All aggregates shall be proportioned by weight.

Dispensers for admixtures shall have sufficient capacity to measure
at one time the full quantity required for each batch. Unless
liquid admixtures are added to premeasured water for the batch,
their discharge into the batch shall be arranged to flow into the

21456-C-1.2j13
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The moisture content of the aggregate shall be such that no free
drainage of water from the aggregate will be visible during
transportation from the stockpile to the point of mixing.
Aggregate containing excess moisture shall be stockpiled prior to
use until it is SUfficiently dry to meet the above requirement.

In the event that either the coarse or fine aggregate has a
moisture absorption rate of more than 1.5 percent, the materials
shall be thoroughly prewetted and allowed to drain in advance of
use until the moisture content is stable.

suitable dial scales shall be provided by the Subcontractor to
weigh each size of aggregate, The scales shall be positioned so as
to be easily visible to the Engineer and accurate to ±O.2 percent
of scale capacity. The weighing equipment shall have a batching
accuracy of + two (2) percent of the required weight. The weighing
equipment shall be arranged so as to permit the convenient removal
of excess material from the weighing hopper and the equipment shall
be arranged to enable the operator to have convenient access to all
controls, The scales shall be so equipped and the dials so
graduated that the weights of materials being weighed can be
accurately determined. Every expedient shall be used to obtain and
preserve uniform moisture content in the coarse and fine
aggregates. The moisture content shall not vary more than three
percent during any day's production. The estimated percent of free
moisture in each of the coarse and fine aggregates shall be
determined by the Subcontractor using acceptable test methods.

October 18, 1991

Dry admixtures shall be measured by weight, with a separate dial
scale positioned so as to be easily visible to the Engineer and
accurate to within ±1.0 percent of the amount being weighed. Paste
or liquid admixtures shall be measured either by weight or by
volume. Only mechanical dispensing equipment shall be used for
adding admixtures. Dosage rates shall conform to the
manufqcturer's recommendations or approved rates, or as determined
from field trial batches.
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stream of water or on the fine aggregate. The amount of liquid
admixtures shall not vary from the required amount by more than
±S.O percent.

Equipment for measurement shall be designed for convenient
confirmation of measurement accuracy. If more than one liquid
admixture is used, each admixture shall be dispensed by separate
equipment unless otherwise permitted in writing by the Engineer.

Separate dial scales, positioned so as to be easily visible to the
Engineer and accurate to ±0.2 percent of scale capacity, shall be
provided to weigh all fly ash admixtures. The batching accuracy
shall be within ±1.0 percent of the required weight.

Weighing of a fly ash admixture may be accomplished by the use of
the hydraulic cement scales if proposed by the Subcontractor and
approved in writing by the Engineer.

The fly ash admixture shall be conveyed by means of an enclosed
conveying system and the weighing hopper shall be equipped with one
or more vibrators as required to insure the complete discharge of
all fly ash from the hopper after each batch is weighed.

1006-4.03 Mixing:

(A) General Requirements:

The concrete may be mixed in a stationary mixer, either at a
central mixing plant or at the site or it may be mixed in a truck
mixer, either at a central mixing plant or at the site. Concrete
may be mixed in a mobile mixer at the site for Class S and Class B
concrete, provided written permission of the Engineer is granted.

Each mixer shall meet the specified requirements for type and size
and shall have attached in a prominent place a manufacturer's plate
showing the gross volume of the mixer and the recommended speeds of
the mixer for mixing and for agitating.

Each batch plant shall be equipped to control the time when the
water enters the mixer during the mixing cycle. Batch and mixing
time shall be from the time hydraulic cement is combined with
water.

Mixers shall be cleaned at suitable intervals. Water used for
cleaning the mixer shall be discharged prior to further batching.

Equipment having components made of aluminum or magnesium alloys,
which would have contact with plastic concrete during mixing and
transporting, shall not be used.
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(B) Mixing in a stationary Mixer:

Any concrete discharged before the mixing time is completed shall
be disposed of by the Subcontractor at his expense.

Mixed concrete shall be transported in truck mixers, truck
agitators or in nonagitating trucks having special bodies.

All concrete shall be homogeneous and thoroughly mixed, and there
shall be no lumps or evidence of undispersed cement.

21456-C-12/13
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While mixing, the mixer shall be operated at the speed shown on the
manufacturer's plate as the mixing speed.

The mixing time shall not be less than sixty (60) seconds per batch
on Class P concrete and the mixing time shall be increased if
directed by the Engineer. The mixing time shall be not less than
sixty (60) seconds for one (1) cubic yard and shall be increased
fifteen (15) seconds for each additional cubic yard or fraction
thereof for Class S and Class B concrete.

After measurement is made of the .materials in the required
proportions and amounts, the batch of concrete materials shall be
placed in the mixer. The flow of water into the mixer shall be
uniform with a portion of the water entering in advance of the
cement and aggregates and all of the water entering within the
first fifteen (15) seconds of the mixing time.

The volume of concrete mixed per batch shall not exceed the
capacity of the mixer as shown on the manufacturer's plate. No
spillage of concrete will be allowed during the process of mixing.

The mixers shall have an automatic timing device which locks the
discharge equipment until the required mixing time has been
completed. The mixer shall be operating at mixing speed at the
time that all ingredients enter the mixer to insure the immediate
beginning of the mixing cycle. Mixing time shall end when the
discharge chute opens. The contents of the mixer shall be
completely discharged before the succeeding batch is placed in the
mixer.

October 1S, 1991

stationary mixers shall be equipped with automatic batch meters for
counting the batches for Class P concrete. The Subcontractor shall
furnish the batch count daily to the Engineer.

When truck mixers or truck agitators are used, the concrete shall
be continuously agitated from the time of loading until the time of
discharge. Agitation shall be by rotation of the drum at the speed
shown on the manufacturer's plate as agitating speed.
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The truck mixer or truck agitator shall be loaded and operated
within a capacity not to exceed eighty (80) percent of the gross
volume of the drum. The rate of discharge shall be controlled by
the speed of rotation of the drum in the discharge direction with
the discharge gate fully opened.

Discharge from the truck mixer or truck agitator shall be completed
within ninety (90) minutes from the time batched.

Bodies of nonagitating trucks shall be smooth, mortar-tight, metal
containers and shall be capable of discharging the concrete at a
satisfactory controlled rate without segregation. If discharge of
concrete is accomplished by tilting the body, the surface of the
load shall be retarded by a suitable baffle. Covers shall be
provided when needed for protection.

Discharge from nonagitating trucks shall be completed within forty­
five (45) minutes from the time concrete is batched. Concrete
hauled in open-top vehicles shall be protected against access of
rain, or exposure to the sun for more than thirty (30) minutes when
the ambient temperature exceeds eighty-five (85) degrees
Fahrenheit.

(C) Mixing in Truck mixers:

Truck-mixed concrete shall be mixed entirely in the truck mixer and
shall be mixed at the batch plant or at the site.

Truck mixers shall be operated within a capacity not to exceed
sixty-three (63) percent of the gross volume of the drum and at
speeds shown on the manufacturer's plate as mixing and agitating
speeds.

Each batch of concrete shall be mixed for not less than seventy
(70) nor more than one~hundred (100) revolutions of the drum at
mixing speed after all materials have been loaded into the drum,
except that when approved by the Engineer, the maximum of one­
hundred (100) revolutions may be increased. Any revolving of the
drum beyond the maximum number of revolutions shall be at the
agitating speed. Mixing shall begin within ten (10) minutes after
the cement has been combined with either the aggregate or water.

The truck mixer shall be equipped with an electrically or
mechanically activated revolution counter by which the number of
drum revolutions may be verified. The counter shall be of the
"continuous registering" type, which accurately registers the
number of revolutions. It shall be mounted on the truck mixer or
just inside the truck cab, so that it may be safely and
conveniently read from beside the truck. The revolution counter
shall be reset to zero after all materials have been loaded into
the drum.
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1006-4.04 consistency:

(D) Mixing in Mobile Mixers:

Concrete that fails to conform to the consistency requirements will
be rejected.

Discharge from the truck mixer shall be completed within ninety
(90) minutes from the time batched.

21456-C-12j13
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Submittals:

The Subcontractor shall furnish Class P Concrete having a slump
within the range specified in Table 1006-1.

Concrete mixing in mobile mixers for Class S and Class B concrete
shall be performed in accordance with the requirements of AASHTO M
24J..

If additional mixing water is required to maintain the specified
slump, the concrete shall be mixed by a minimum of twenty (20)
revolutions of the drum at mixing speed after the water has been
added, prior to discharge of any concrete for placement. Any
additional mixing water and required mixing revolutions shall be
recorded on the invoice specified in section 1006-4.01. This
additional mixing may be in excess of the maximum revolutions
previously specified.

The Subcontractor shall furnish Class S and Class B concrete having
the slump shown on the approved mix designs with a permissible
variation of ±1 inch; however, the permissible vari~tion will be ±2
inches when an approved high range water reducer conforming to type
F or G requirements of AASHTO M 194 is used.

1006-5

When concrete is pumped, samples for consistency will be taken both
as the concrete leaves the mixer and at the pump hose discharge.
If the Engineer determines that there is a good correlation between
the results of consistency tests on samples obtained from the mixer
and from the pump hose, the Engineer may discontinue sampling from
one of the sources; however, the Engineer may take periodic samples
from both sources to verify the correlation of test results.

October 18, 1991

At least two weeks prior to the appropriate concreting operation,
the Subcontractor shall furnish a mix design for each class of
concrete and each strength of Class S concrete for review and
approval. More than one mix design for each class of concrete and
each strength of Class S concrete may be submitted for approval,
provided specific items and locations of intended uses accompany
the mix design. The Subcontractor shall substantiate each mix
design by furnishing test data and providing all details of the
mixtures proposed for use.
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The Subcontractor shall submit the following items in addition to
a concrete mix design.

1006-5.01 Equipment:

Detailed descriptions of intended equipment and methods for
conveying, placing, consolidating, preliminary finishing and curing
of concrete.

1006-5.02 Trial Concrete Mix Designs.

1006-5.03 Concrete Delivery Tickets.

1006-5.04 Concrete in Hot Weather:

Proposals for concrete placement in hot weather,
conformance to ACI 305R.

1006-5.05 Concrete Protection:

showing

Detailed description of proposed methods for protecting fresh
concrete from inclement weather and extremes of temperature.

1006-5.06 Concrete Placement:

Locations of concrete placements with scheduled dates, intended
rate of placing, and mix classes.

1006-5.07 curinq compound:

Manufacturer's technical data and directions for use.

1006-5.08 Test cylinders:

Upon request of the Engineer, furnish concrete and labor assistance
for compression test cylinders and slump tests at delivery points.

1006-5.·09 Tests:

Test data, as required by the Engineer.

1006-6 Weather Limitation:

1006-6.01 General Requirements:

Under rainy conditions, placing of concrete shall be stopped before
the quantity of surface water is sufficient to cause a flow or wash
of the concrete surface or have a detrimental effect on the
finished concrete and acceptance parameters.

October 18, 1991
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1006-6.02 Hot Weather conoreting:

The temperature of the concrete mixture immediately before
placement shall not exceed ninety (90) degrees Fahrenheit.

The temperature of the mixed concrete shall not be less than fifty
(50) degrees Fahrenheit.

Concrete shall not _be placed on or against ice-coated forms,
reinforcing steel, structural steel, conduits or construction
joints, nor on or against snow, ice, or frozen earth materials.

21456-C-12j13
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Concrete that fails to conform to the minimum temperature
requirement in cold weather when the air temperature is below fifty
(50) degrees Fahrenheit and lowering, shall be rejected prior to
placement.

Forms, subgrade and reinforcing steel, shall be sprinkled with cool
water just prior to placement of concrete.

1006-6.03 Cold Weather conoreting:

Concrete that fails to conform to the maximum temperature
requirement in hot weather when the air temperature is above ninety
(90) degrees Fahrenheit and rising, shall be rejected prior to
placement.

Placing of concrete shall immediately cease if the hauling vehicles
or any equipment or pedestrian traffic tracks mud on the prepared
base or changes the allowable sUbgrade dimensional tolerances for
Class P concrete and slabs placed on subgrade for Class S and Class
B concrete.

Concrete operations shall be discontinued when a descending air
temperature in the shade and away from artificial heat falls below
forty (40) degrees Fahrenheit, nor shall concrete operations be
resumed until an ascending air temperature in the shade and away
from artificial heat reaches thirty-five (35) degrees Fahrenheit
unless otherwise approved by the Engineer.

Mixing and placing concrete shall continue no later in any day than
that time which will allow sufficient time to place and protect the
concrete already poured before the air temperature drops to thirty­
five (35) degrees Fahrenheit.

October 18, 1991

Concrete operations may be allowed although the air temperature at
any time during the cure period in the shade and away from
artificial heat is below the limit permitted above. Where concrete
operations are thus allowed, the Subcontractor shall use equipment
to heat the aggregates or water, or both, prior to mixing. if
aggregates are heated, the minimum temperature shall be sixty (60)
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degrees Fahrenheit and the aggregates shall have no chunks of ice
or frozen aggregate present. Equipment used to heat the aggregates
shall be such that consistent temperatures are obtained throughout
the aggregate within each batch and from one batch to another.
Water shall not be heated in excess of one-hundred-f ifty (150)
degrees Fahrenheit unless the water is mixed with the aggregate
prior to the addition of cement to the batch.

When concreting operations are allowed when the air temperature
falls below the limits permitted in the shade and away from
artificial heat, the Subcontractor shall provide adequate
insulation or heat, or both, to protect the concrete after
placement. This protection shall be to the extent required to
maintain a concrete surface temperature of not less than fifty (50)
degrees Fahrenheit for a period of seventy-two (72) hours after
placement and at not less than forty (40) degrees Fahrenheit for an
additional ninety-six (96) hours. When artificial heating is
required, the heating units shall not locally heat or dry the
surface of the concrete. A written outline of the proposed
protection method shall be submitted to the Engineer for approval.

The placing of concrete will not be permitted until the Engineer is
satisfied that all the necessary protection equipment and materials
'are on hand at the site and in satisfactory working condition.

Concrete requiring cold weather protection shall have such
protection removed at the end of the required period in a manner
that will permit a gradual drop in the concrete temperature.

1006-7 curinq Concrete:

1006-7.01 curinq cast-in-Place Concrete:

(A) General Requirements:

All cast-in-place concrete shall be cured by one or by a
combination of more than one (1) of the methods specified herein
and curing shall begin immediately after completion of machine or
hand finishing of the fresh concrete.

Curing shall be continued for a period of at least seven days after
placing if either Type II portland cement or portland pozzolan
cement has been used, or for at least three (3) days if Type III
portland cement has been used.

Surfaces requiring a Class II finish shall not be cured by the
Liquid-Membrane Forming Compound Method until after the finishing
operations are completed.

No traffic, hauling, storing of material or other work shall be
allowed on any concrete surface during the required curing periods.

October 18, 1991
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The curing compound shall form a continuous unbroken surface.

(0) Forms in Place Method:

(C) Liquid-Membrane Forming Compound Method:

(B) water Curing Method:

21456-C-12j13
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If a curing medium is not used, the entire surface of the concrete
shall be kept damp by the application of water with an atomizing
nozzle as specified above until the concrete has set, after which
the entire surface of the concrete shall be sprinkled continuously
with water for the entire curing period.

All surfaces not covered by reasonably waterproof forms shall be
kept damp by applying water with a nozzle that so atomizes the flow
of the water that a fog mist and not a spray is formed until the
surface of the concrete is covered with a curing medium or
sprinkling of the surface is permitted. The moisture from the
nozzle shall not be applied under pressure -directly upon the
concrete and shall not be allowed to accumulate on the concrete in
a quantity sufficient to cause a flow or wash the surface.

If a curing medium is used, the concrete shall be kept continuously
wet by sprinkling with water for the entire curing period. Burlap,
rugs, carpets, or earth or sand blankets may be used as a curing
medium to retain the moisture during the curing period. Application
of the curing medium shall not begin until such time that placement
can be made without marring the surfaces of the concrete.

In no case shall curing be interrupted by more than one (1) hour
during the curing period.

All surfaces not covered by reasonably waterproof forms shall be
cured by the liquid-membrane forming compound method. The curing
compound shall be applied to the concrete immediately following the
surface finishing operation in one or more applications totaling a
rate of not less than one gallon per one-hundred (100) square feet.

In no case shall curing be interrupted by more than one (1) hour
during the curing period.

October 18, 1991

If the membrane film is broken during the curing period, the broken
area shall be given a new application of compound at the rate of one
gallon ·per two-hundred (200) square feet.

Formed surfaces of concrete may be cured by retaining the forms in
place. The forms shall remain in place for the entire curing
period.
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All joints in the forms and the joints between the end of forms and
concrete shall be kept moisture-tight during the curing period.

Cracks in the forms and cracks between the forms and the concrete
shall be resealed by methods approved by the Engineer.

1006-7.02 curinq Precast Concrete:

(A) General Requirements:

The Subcontractor may cure precast concrete in accordance with the
requirements specified above for curing cast-in-place concrete or if
he elects, the curing of precast concrete may be performed by
external heating. This may be accomplished by the use of
low-pressure steam or radiant heat with moisture.

If curing of the concrete is accomplished by low-pressure steam or
radiant heat with moisture, curing will be considered completed
after termination of steam or radiant heat curing. Rapid
temperature changes in the concrete shall be avoided during the
cooling period.

If curing of the concrete is accomplished by the water curing
method, the liquid-membrane forming compound method, or the
forms-in-place method, such curing shall be continued for a period
of at least seven (7) days after placement of the concrete. The
curing time may be reduced to a minimum of three (3) days when a
Type III portland cement has been used.

(B) Low-Pressure steam curinq:

After placement of the concrete, precast items shall be held for a
minimum two (2) hour presteaming period. If the ambient air
temperature is below fifty (50) degrees Fahrenheit, steam shall be
applied during the presteaming period to hold the air surrounding
the precast item at a temperature between fifty (50) and ninety (90)
degrees Fahrenheit.

To prevent moisture loss on exposed surfaces during the presteaming
period, precast items shall be covered as soon as possible after
casting or the exposed surfaces shall be kept wet by fog spray or
wet blankets.

Enclosures for steam curing shall allow free circulation of steam
about the member and shall be constructed to contain the live steam
with a minimum moisture loss. The use of tarpaulins or similar
flexible covers will be permitted, provided they are kept in good
repair and secured in such a manner to prevent the loss of steam and
moisture.
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(C) Radiant Heat with Moisture:

Radiant heat shall be applied by means of pipes circulating steam,
hot oil or hot water, or by heating elements or electric blankets on
the forms. pipes, blankets or elements shall not be in contact with
the concrete surfaces.

Temperature recording devices that will provide an accurate
continuous permanent record of the ambient curing temperature shall
be provided. A minimum of two temperature recording devices or one
(1) for every two-hundred (200) feet of continuous bed length will
be required for checking temperature.

Moisture shall be applied in such a manner as to keep the top
surface of the precast unit continuously moist during the curing
period by fogging or spraying. Moisture shall be maintained by a
cover of burlap or cotton matting and further covered by a
waterproof tarpaulin with an insulating cover.

21456-C-12j13
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In the event the side forms are removed before the precast unit has
obtained the required release compressive strength. The curing
method shall be continuous in maintaining the temperature and
moisture level as described above, within the enclosure, as nearly
as practical. There shall not be a delay in re-covering the girder
or prestress member.

steam at the jets shall be low pressure and in a saturated
condition. steam jets shall not impinge directly on the concrete,
test cylinders or forms. During application of the steam, the
ambient air temperature rise within the enclosure shall not exceed
forty (40) degrees Fahrenheit per hour. The average curing
temperature throughout the enclosure shall not exceed one-hundred­
sixty (160) degrees Fahrenheit and shall be maintained at a constant
level for a sufficient length of time so as to ensure the
development of the required compressive strength by the age of
twenty-eight (28) days in concrete items which are not to be
prestressed. For items which are to be prestressed, the constant
temperature shall be maintained for sufficient time necessary to
develop the concrete compressive strength required for prestressing.
The ambient curing temperature shall not exceed one-hundred-seventy­
five (175) degrees Fahrenheit at any point. Control cylinders shall
be covered to prevent moisture loss and shall be placed in a
location where temperature is representative of the average
temperature of the enclosure.

October 18, 1991

Temperature limits and the use of reqording thermometers shall be
the same as curing with low-pressure steam. Application of the heat
cycle may be accelerated to meet climatic conditions upon the
approval of the Engineer. A temperature sensing device shall be
placed two inches, plus or minus one-half (1/2) inch, from the
heated form.
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1006-8 Acceptance sampling and Testing:

1006-8.01 General:

Rejection of concrete will occur due to improper temperature, slump,
and/or air content for the concrete mixture delivered to the site.
The Engineer at his discretion may allow failed concrete mixture
already placed to remain in place sUbject to acceptance by
compressive strength or may require its removal.

Rejection of concrete will also occur due to insufficient
compressive strength. Concrete compressive strength requirements
consists of the specified strength which the concrete shall attain
before various loads or stresses are applied and a minimum strength
at twenty-eight (28) days.

Acceptance and penalties for placed concrete which meets the above
mixture requirements or is allowed to remain in place shall be
determined by the results of the twenty-eight (28) day compressive
strength, and additionally in the case of Class P concrete, on the
measured thickness of concrete pavement in place according to
section 401. Sampling and testing for compressive strength will be
performed on all classes of concrete furnished, including each
strength specified on the project plans for Class S concrete.

1006-8.02 sampling and Testing of Concrete:

A sample of concrete for determination of temperature, slump, and
air content of the concrete mixture as well as for fabrication of
test cylinders for compressive strength determination at twenty­
eight (28) days will be taken at random at the specified sampling
frequency for each type of concrete.

Samples of concrete will be taken in accordance with the
requirements of AASHTO T141 except that the concrete for Class S or
B will be sampled only once during discharge in the middle portion
of the batch. That sample shall be of sufficient size to perform
all the required tests and fabricate the necessary test cylinders.

If concrete is pumped to facilitate placement, at the discretion of
the Engineer, samples may be taken from both the truck and pump hose
discharge to determine that the compressive strength specifications
are met in the structure, and to correlate temperature, slump and
air content results. If the correlation is satisfactory and meets
with the approval of the Engineer, sampling may continue from the
most convenient location with occasional retesting for correlation.
Rejection of concrete due to improper temperature, slump, and air
content will only occur due to failing tests for samples obtained at
the final point of discharge.
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1006-8.04 sampling Frequency for Precast Concrete:

1006-8.03 Sampling Frequency for cast-in-place Concrete:

A strength test will consist of the average strength of two (2)
cylinders or ninety-five (95) percent of the higher strength
cylinder, whichever is greater.

A sample of concrete for the required tests as specified in
Subsection 1006-7.02 will be taken for either each precast concrete
member or for each day I s production at the discretion of the
Engineer, when the method of measurement is by the unit.

21456-C-12j13
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A sample of concrete for the required tests as specified in
Subsection 1006-7.02 will be taken four (4) times for each full
day's production for Class P concrete placed by the slip-form
method. A minimum of one sample per day will be taken for Class P
concrete placed by other than the slip-form method from each batch
plant or source. An additional sample or samples for any of the
required tests may be taken at the discretion of the Engineer on any
batch or load of concrete. The Engineer will determine the quantity
of concrete represented by each sample of concrete for any test
performed.

A sample of concrete for the required tests as specified in
Subsection 1006-7.02 will be taken for each fifty (50) cubic yards
or fraction thereof of consecutively placed concrete on a daily
basis for' Class B and for each strength classification of Class S
concrete from each batch plant or source. A sample for the required
tests on daily placements of twenty (20) cubic yards or less will be
taken at the discretion of the Engineer. An additional sample or
samples for any of the required tests may be taken at an interval of
less than fifty (50) cubic yards at the discretion of the Engineer
on any batch or load of concrete. The Engineer will determine the
quantity of concrete represented by each sample of concrete for any
test performed.

An additional sample or samples for any of the required tests may be
taken at the discretion of the Engineer. The Engineer will
determine the quantity of concrete represented by each sample of
concrete for any test performed.

Temperature of the concrete mixture will be determined in accordance
with ASTM C1064. slump of .the concrete mixture will be determined
in accordance with AASHTO T119. Air content of the concrete mixture
will be determined in accordance with AASHTO T152. All compressive
strength test cylinders will be fabricated in accordance with the
requirements of AASHTO T23. Testing for compressive strength of
cylinders will be in accordance with the requirements of AASHTO T22
as modified by Arizona Test Method 314.
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When a sample of concrete for the required compressive strength test
is taken to represent a single day's production and not each precast
member, the degree of acceptance for all precast concrete members in
that day's production will be established by the results of such
compressive strength test.

1006-8.05 Testinq for Minor Precast Concrete structures:

A strength test on each precast unit produced will consist of the
average rebound number as determined from readings taken on the
precast unit with a rebound hammer. The average rebound number will
be determined in accordance with the requirements of ASTM C 805.

The compressive strength of the concrete will be determined from the
average rebound number and the calibration chart established for the
specific rebound hammer being used. The calibration chart will be
established from rebound readings taken on concrete test cylinders
fabricated at the precast plant and the actual compressive strength
of the cylinders. The test cylinders will be fabricated in
accordance with the requirements of AASHTO T 23. The compressive
strength of the test cylinders will be determined in accordance with
the requirements of AASHTO T 22.

1006-8.06 Acceptance for compressive strenqth:

(A) Class P Concrete:

All concrete represented by a strength test of at least seventy-five
(75) percent of the required twenty-eight (28) day compressive
strength will be acceptable for Class P concrete, sUbject to the
further requirements of section 401. All concrete failing to meet
this requirement or otherwise rejected in accordance with section
401 or Subsection 1006-7.01, shall be replaced with concrete meeting
the requirements of these specifications.

Concrete rejected wholly, or in part, due to def iciency in strength,
may be accepted if the Subcontractor, at his own expense, can submit
evidence that the strength test(s) is (are) not representative of
the concrete placed. If such evidence consists of cores, the
Subcontractor shall obtain three cores from each area represented by
a failing test and submit them to the Engineer in time to allow
complete testing within forty-two (42) days of placement. All cores
shall be obtained and tested in accordance with the requirements of
AASHTO T 24. All cores will be tested in the wet condition.
Strength test results of the cores will be utilized, along with the
provisions of section 401, to determine acceptability and
appropriate pay factor.

(D) Class S and Class D Concrete:
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The method of measurement will be made under the provisions
specified in the various sections of the sp~cifications covering
construction requiring the use of concrete.

Materials not conforming to the requirements of the specifications,
whether in place or not, will be rejected and shall be promptly
removed from the site of the work, unless otherwise directed by the
Engineer. No rejected material, the defects of which have been
corrected, shall be returned to the work site until such time as
approval for its use has been given by the Engineer.

Concrete represented by a strength test of at least ninety-five (95)
percent of the required tweI)ty-eight .(28) day compressive strength
will be acceptable for cast":;in-place and precast concrete. All
concrete failing to meet this requirement or other requirements
listed in Subsection 1006-7.01 will be rejected in accordance with
the provisions of Subsection 1006.10 of these specifications unless
the Subcontractor, at his own expense, can submit evidence that will
indicate to the Engineer that the strength and quality of the
concrete is such that the concrete should be considered acceptable.

If such evidence consists of concrete cores, the Subcontractor shall
obtain three cores from the concrete represented by the failing
strength test and deliver them to the Engineer in time to allow
complete testing of such cores within forty-two (42) days after the
placement of the concrete. All cores shall be obtained and tested
in accordance with the requirements of AASHTO T 24. All cores will
be tested in the wet condition. The concrete represented by the
cores will be considered acceptable if the numerical average of the
three tests is ninety-five (95) percent of the required twenty-eight
(28) day compressive strength. If the average compressive strength
does not meet this requirement, all concrete so represented shall be
removed at the Subcontractor's expense unless permitted to remain in
place by the Engineer.

21456-C-12j13
Specifications

1006-25 of 25

Method of Measurement:

onacceptable Materials:

1006-9

1006-10

October 18, 1991
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3. Meeco Model V Colormaster.

1. Silver is an acceptable color designation for white.

2. Gardner Model AC-2a Color Difference Meter or Model XL30
Color'Oifference Meter.

2. Minimum reflectance limit for the color orange in Table
2 shall be 12.

21456-C-12j13
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RETROREFLECTIVE SHEETING

General Requirements:

Color Requirements:

4. Hunterlab 025 Color Difference Meter.

1007-1

SECTION 1007

Retroreflective sheeting shall consist of a retroreflective system
having a smooth outer surface. The sheeting shall have a pre­
coated adhesive on the back side protected by an easily removable
liner.

1007-2

Retroreflective sheeting is specified as standard reflectivity
enclosed-lens sheeting and high reflectivity encapsulated-lens
sheeting. The level of reflectivity and color shall be as
specified herein or on the project plans.

Manufacturer's identification marks may be fabricated in, or on,
the face of standard grade sheeting. If used, the markings shall
be inconspicuously placed on lz-inch maximum centers; shall be
visible from a distance not greater than three feet; and the
identification codes shall be furnished to the Engineer.

A certificate of compliance, conforming to the requirements of
Subsection 106.05, shall be submitted.

The colors specified for Retroreflective Sheeting shall conform to
all criteria established in AASHTO M268 with the following
exceptions:

If testing is required, the test instrument must be one of the
following or an approved equal:

1. Gardner MUltipurpose Reflectometer or Model XL20 Color
Difference Meter.

The Engineer may, at his discretion, accept colors by certification
or require the subcontractor to furnish laboratory test results.

October 18, 1991
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Test panels shall be mounted according to the manufacturer I s
recommendations.

1007-3 specific Intensity Per unit Area (SIA):

The retroreflective sheeting shall obtain the minimum SIA
requirements as described in Tables 1007-1 or 1007-2. Measurement
of SIA will be conducted in accordance with Instrumental
Photometric Measurements of Retroreflective Materials and
Retroreflective Devices, Federal Test Method Standard 370. Tests
will be conducted at 50 feet with 1-inch source and 1-inch receiver
on a 12-inch square test specimen. Observation and entrance angles
shall be in the same plane.

The SIA of the sheeting when totally wet shall not be less than 90
percent of the dry values. Wet performance measurements shall be
made on new sheeting in accordance with the standard rainfall test
specified in section 7.10.1 of AASHTO M268.

Table 1007-1

Minimum SIA (Candelas Per Footcandle Per Square Foot)

Standard Reflectivity Enclosed-Lens Sheeting

Observ. Entrance
Angle Angle White Red Orange Brown Yellow Green Blue

0.2 -4 10 14.5 25.0 1.0 50 9.0 4.0
0.2 +30 30 6.0 7.0 0.3 22 3.5 1.7
0.5 -4 30 7.5 13.5 0.35 25 4.5 2.0
0.5 +30 15 3.0 4.0 0.20 13 2.2 0.8

Table 1007-2

Minimum SIA (Candelas Per Footcandle Per Square Foot)

High Reflectivity Encapsulated Lens Sheeting

Observ. Entrance
Angle Angle White Red Orange Brown Yellow Green Blue

0.2 -4 250 45 100 12.0 170 45 20.0
0.2 +30 150 25 60 8.5 100 25 11.0
0.5 -4 95 15 30 5.0 62 15 7.5
0.5 +30 65 10 25 3.5 45 10 5.0
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High reflectivity reboundable sheeting shall be conditioned and
tested at 32 degrees Fahrenheit.

Shrinkage testing and limits shall be as specified in AASHTO M268
except that the shrinkage of high reflectivity reboundable sheeting
shall not be in excess of 0.10 inch in 24 hours in any dimension.

The retroreflective sheeting shall have an 85 degree specular gloss
of not less than 40 for standard reflectivity and not less than 50
for high reflectivity when tested in accordance with the
requirements of ASTM 0 523.

The reflective sheeting shall include either a pre-coated, pressure
sensitive adhesive backing or a pre-coated, tack-free heat­
activated, adhesive backing, either of which can be applied without
necessity of additional adhesive coats on either the reflective
sheeting or the application surface.

21456-C-12j13
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Specular Gloss:

color processing

Shrinkage:

Flexi))ility:

Adhesive:

1007-4

1007-5

1007-6

1007-7

Color processing shall meet all requirements specified in AASHTO
M268. Opaque or transparent colors, inks and paints used in sign
fabrication shall be of the type and quality as recommended by the
manufacturer of the reflective sheeting. Application will be by a
screen process which results in uniform color and tone, possessing
sharply defined edges of legend and border.

1007-8

October lS, 1991

Standard grade retroreflective sheeting shall be applied according
to the manufacturer's specifications to a clean, etched 0.020-inch
by 2-inch by S-inch aluminum panel of alloy 6061-T6, conforming to
the requirements of ASTM B209 and conditioned a minimum of 4S hours
at 72 degrees Fahrenheit and 50 percent relative humidity. Tested
at these conditions, the panel shall exhibit no evidence of
cracking when bent around a 3/4-inch mandrel.

High reflectivity sheeting, with the liner removed, shall be
conditioned for 24 hours at 72 degrees Fahrenheit and 50 percent
relative humidity. Tested under these conditions, the sheeting
shall exhibit no evidence of cracking when bent slowly around a
liS-inch mandrel with the adhesive contacting the mandrel. To
facilitate testing, talcum powder may be used to prevent the
sheeting from sticking to the mandrel. The test specimen shall be
2-3/4 inches by 11 inches.
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The pre-coated, pressure sensitive, adhesive backing shall be of
the aggressive tack type requiring no heat, solvent or other
preparation for adhesion to smooth, clean surfaces.

The pre-coated, heat-activated, adhesive backing shall be tack­
free, activated by applying heat in excess of 175 degrees
Fahrenheit to the material as in the heat-vacuum process of sign
fabrication.

The protective liner attached to the adhesive shall be removed by
peeling, without soaking either in water or other solvents and
without breaking, tearing or removing any adhesive from the
backing. The protective liner shall be easily removed following
storage for four hours at 160 degrees Fahrenheit under a weight of
2.5 pounds per square inch.

The adhesive backing of the reflective sheeting shall produce a
bond to support a 1-3/4 pound weight for five minutes, without the
bond peeling, for a distance of more than 2.0 inches (1.0 inch for
high reflectivity, reboundable sheeting) when applied to a smooth
aluminum surface and tested in accordance with the requirements of
AASHTO M268.

1007-9· Impact Resistance:

The impact resistance of standard and high retroreflective sheeting
shall conform to the requirements of AASHTO M268, except for high
reflectivity, reboundable sheeting which shall utilize a 100-inch
pound setting on the test instrument. In addition, high
reflectivity, reboundable sheeting shall be conditioned and tested
at 32 degrees Fahrenheit.

1007-10 Accelerated weathering:

When applied in accordance with recommended procedures, the
retroreflective sheeting shall be weather resistant and, following
cleaning, shall show no appreciable discoloration, cracking,
blistering or dimensional change.

Following exposure to accelerated weather testing, the panels shall
be washed with a five-percent hydrochloric acid solution for 45
seconds, rinsed thoroughly with clean water, blotted with a soft,
clean cloth, brought to equilibrium and standard conditions and
tested. Reflective materials tested shall not have SIA values less
than specified in Table 1007-3, when sUbjected to accelerated
weathering in accordance with ASTM G23, Type E or EH Weatherometer
with the humidifier off.
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*For orange material having glass bead retroreflective elements and for high retroreflective reboundable
material, the hours tested shall be 500.

Specimens prepared and SUbjected to accelerated weathering shall be
used to test for colorfastness in accordance with AASHTO M268.

Table 1007-3

Accelerated Weathering Testing Requirements

21456-C-12/13
Specifications

80% of Table 1007-2

50% of Table 1007·1

Minimum Specific
Intensity Per Unit Area

1,000

*2,200

Hours Tested

1007-5 of 5

High

Standard

Colorfastness

Type of Material

1007-11

October 18, 1991

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



The retroreflectors shall be either white, yellow, green or red as
specified and shall be ready for mounting.

The following test shall be used to determine if a retroreflector
is adequately sealed against dust, water or air.

The lens shall have a retroreflective area of not less than 6.5
square inches. Retroreflection shall be provided by the lens
prismatic optical elements.

The specific intensity of each acrylic retroreflector shall be
equal to or exceed the minimum values in Table 1008-1 with
measurements made with retroreflectors spinning.
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PRISMATIC REFLECTORS

General Requirements:

Delineator and Object Marker Retroreflectors:

1008-1

SECTION 1008

1008-2

The subcontractor shall furnish a certificate of Compliance in
accordance with the requirements of Subsection 106.05. The
certificate shall state that the reflectors comply in all respects
with the following requirements:

The retroreflectors shall consist of a plastic face (herein
referred to as the lens) and an opaque back fused to the lens
(under heat and pressure) around the entire perimeter to form a
homogeneous unit permanently sealed against dust, water and water
vapor. The retroreflector shall be clear (crystal) in color. The
lens shall consist of a smooth front surface free from projections
or indentations other than for identification and a rear surface
bearing a prismatic configuration such that it will effect total
internal reflection of light. The manufacturer's trademark shall
be molded legibly into the face of the lens.

Submerge 50 samples in water bath at room temperature. Subject the
sUbmerged samples to a vacuum of 5 inches gauge for 5 minutes.
Restore atmospheric pressure and leave samples sUbmerged for 5
minutes, then remove and examine the samples for water intake.
Failure of three or more units shall be cause for rejection of the
entire lot.

October 18, 1991

The delineator or object marker device shall consist of an acrylic
plastic retroreflector unit mounted in a housing fabricated of
0.063 inch 3003-H-14 or similar aluminum, or of cold rolled, hot
dip, galvanized steel, having a thickness of 0.064 inch. Housing
dimensions, inclUding assembly and post mounting hardware will be
as shown on the project plans or as specified in the contract.
Attachment hardware shall permit easy removal with the proper
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tools, but that removal is not possible without the use of such
tools.

The housing shall be protected against corrosion as recommended by
the manufacturer:

1008-3 cut-out Letters, Symbols and Accessory Retroreflectors:

The retroreflectors shall be clear and transparent mounted as an
integral part of the character. Five retroreflectors shall be
submitted for test. Failure of one or more units shall constitute
failure of the lot.

The sealed prismatic retroreflector units shall be tested for dust
and water intrusion as follow:

Submerge five retroreflectors in a water bath at room
temperature. Subject the submerged units to a vacuum of
5 inches gauge (water) for 5 minutes, then examine them
for water intake. Failure of one or more units shall
constitute failure of the lot.

Three reflectors shall be tested for 4 hours in a
circulating air oven at 175°F ± 5°. The test specimens
shall be placed in a horizontal position on a grid or
perforated shelf permitting free air circulation. At the
conclusion of the test, the retroreflectors shall be
removed from the oven and permitted to cool in air to
room temperature. The units, after exposure to heat and
air cooling, shall show no significant change in shape
and general appearance when compared with unexposed
control standards. Failure of one or more units shall
constitute failure of the lot.

The assembled cut-out letter, symbol or accessory shall
withstand the combined corrosion test set forth in ASTM
B 117. No failures permitted.
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Table 1008-1

(Candelas per Footcandle per Square Inch)

Minimum Specific Intensity per Unit Area (SIA)

Reflector units

14.0
5.6

10.0
4.0
7.0
2.8

21456-C-12j13
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Cut-Out
Letters
Symbols &
Access.

Colorless

4.6 4.6
1.8 1.8

Green Red

6.5
3.8

Yellow

1008-3 of 3

Delineators & Object Markers

17.7
6.9

·White

o
20
o
20
o

20

Entrance
Angle
Degrees

0.1
0.1
0.33
0.33
0.17
0.17

Observation
Angle
(Degrees)--------------------------------

·Crystal, Clear or Colorless

October 18, 1991
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Bolts and nuts for all types of coupling bands shall conform to the
requirements of ASTM A 307.

Bands of special design that engage factory reformed ends of
corrugated metal pipe may be used.

Type 1A pipe may be used if the shell thickness meets or exceeds
the thickness specified on the project plans for Type 1 pipe.

Coupling band connection hardware consisting of nuts, bolts, rods,
bars, and rivets shall be either galvanized after fabrication by

steel or
to the

compliance in
105 of these

21456-C-12j13
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DRAINAGE PIPE:

General Requirements:

Ketal pipe:

1010-1

SECTION 1010

1010-2.01 corruqated Metal Pipe:

1010-2

The subcontractor shall furnish certificates of
accordance with the requirements of section
specifications.

Bituminous coated corrugated metal (metallic
aluminum) culverts and underdrains shall
requirements of AASHTO M 190.

Polymer precoated, metallic coated (zinc or aluminum) corrugated
steel culverts and underdrains shall conform to the requirements of
AASHTO M 245, except as otherwise noted herein-.

Metallic coated (zinc or aluminum) corrugated iron or steel
cUlverts, underdrains, and spiral rib corrugated steel pipe shall
conform to the requirements of AASHTO M 36, except as otherwise
noted herein.

Aluminum alloy corrugated metal pipe shall conform to the
requirements of AASHTO M 196.

The types of bituminous coating and the type of precoated sheets to
be used will be specified on the project plans. In lieu of the
Type A bituminous coating, the pipe shall be coated either in the
field or at the plant on the outside surface only in accordance
with the requirements of AASHTO M 243. Either asphalt mastic or
tar base material shall be used.

October 18, 1991

Coupling bands shall conform to the requirements of AASHTO M 36, M
245, and M 196, except that the use of bands with projections
(dimples) will be limited to end sections, to pipe laid on grades
under ten percent, and to pipe requiring water resistant joints .
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the hot-dip process in accordance with the requirements of ASTM A
153 or coated by the electroplating process in accordance with the
requirements of ASTM A 164, Type RS or. ASTM A 165, Type TS.
Components of bolted assemblies shall be coated separately before
assembly.

Special sections, such as elbows and prefabricated ·end sections,
shall conform to the applicable requirements of AASHTO M 36, M 190,
M 196 and M245.

Gaskets for all water-resistant joints shall be a continuous band
or strip, at least seven inches wide and one half inch thick.
Rubber for the gaskets shall conform to the requirements of ASTM.D
1056 for the "2A" closed cell expanded grades.

Watertight joints, when specified on the project plans, shall use
"O"-ring gaskets, with appropriate diameters as specified under
AASHTO M 36, and conforming to the technical requirements of
AASHTO M-198. Watertight joints may substitute or be used when
water-resistant joints are required.

1010-2.02 spiral Rib Steel Pipe:

spiral rib steel shall conform to the requirements specified
under Subsection 1010-2.01 of these specifications for corrugated
metal pipe, except as modified herein.

(A) Fabrication:

Ribbed steel pipe shall be fabricated with a continuous helical
lock seam in accordance with AASHTO M-36, Type 1R or corrugation
in accordance with AASHTO M-196, Type 1R. Aluminum rib pipe shall
be manufactured in accordance with AASHTO M-196, Type 1R.

Each pipe end shall be fabricated with a minimum of two annular.
rerolled corrugations for the purposes of joining pipes together
with band couplers.

(B) coatinqs:

The types of coatings and the type of precoated sheets to be used
shall be 'as specified on the project plans.

(C) couplinq Bands:

Coupling bands for spiral ribbed steel pipe shall be rerolled
bands manufactured from 0.064 inch thick metallic coated steel
conforming to the requirements specified under Subsection
1010-2.01.of these specifications and shall be two-piece for pipe
greater than forty-eight (48) inches in diameter.
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Aluminized coating shall conform· to AASHTO M-274.

(E) Miscellaneous:

(D) Fittings:

Pipe shall be full circle and shall be fabricated with helical
corrugations.

21456-C-12j13
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CORRUGATION SIZE

3/4"x3/4"x7 1/2" or
3/4"x1"x11 1/2"

3/4"X3/4"x7 1/2" or
3/4"x1"x11 1/2"

3/4"x3/4"X7 1/2" or
3/4"X1"X11 1/2"

14 Gage

16 Gage

12 Gage

1010-3 of 10

MINIMUM
THICKNESS

18" - 36"

42" - 72"

72" - 102"

PIPE DIAMETER

(A) Corrugated Metal Pipe:

Coupling bands shall be a m1n1mum of ten and one half (10-1/2)
inches wide, formed with two (2) corrugations that are spaced to
provide nesting in the second corrugation of each pipe end and
shall be drawn together by a minimum of two (2) one half (1/2)
inch diameter galvanized bolts through the uses of a bar and
strap suitably welded to the band. Bands may be drawn together
by other means, such as angles, as approved by the Engineer.

Fittings for ribbed steel pipe shall conform to the requirements
for corrugated steel pipe fittings specified in Subsection
1010-2.01 of these specifications, except the material shall be
ribbed steel.

1010-2.03 Concrete-lined

All spiral rib manhole risers twenty-four (24)" in diameter or
greater shall be reinforced with a rolled 3" x 3" x 1/4" angle or
as approved by the Engineer.

Pipe thickness for spiral rib pipe shall be specified in the pipe
summary, but shall not be less than that listed in the following
table.

corrugated metal pipe, coupling bands and fittings for
concrete-lined pipe shall conform to the requirements of AASHTO
M-36 for the specified sectional dimensions and metallic
coatings.

October 18, 1991
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pipe thickness shall be as specified in the pipe summary, but
shall not be less than that listed in the following table:

Pipe
Diameter

30" - 48"
54"

60" - 66"
72" - 78"
54" - 72"
78" - 84"
90" - 102"

108" - 120"

Minimum
Thickness (Gage)

0.064" (16)
0.079" (14)
0.109" (12)
0.138" (10)
0.064" (16)
0.079" (14)
0.109" (12)
0~138" (10)

Corrugation
size

2-2/3 11 x 1/2"
2-2/3 11 x 1/2 11

2-2/3 11 x 1/2"
2-2/3 11 x 1/2"

3" x 1 11

3" x 1"
3 11 X 1 11

3 11 X 1 11

Each pipe end shall be fabricated with a m1n1mum of two annular
rerolled corrugations for purposes of joining pipes together with
band couplers.

Pipe shall be joined with rerolled bands made from the same
material as the pipe. The bands shall be a minimum of sixteen
(16) gage (.064). Bands shall be two (2) piece for pipe greater
than forty-eight (48) inches in diameter.

Coupling bands shall be a minimum of ten and one half (10-1/2)
inches wide, formed with two (2) corrugations that are spaced to
provide nesting in the second corrugation of each pipe end apd
shall be drawn together by a minimum of two (2) one half (1/2)
inch diameter galvanized bolts through the use of a bar and strap
suitably welded to the band. Bands may be drawn together by
other means, such as angles, as approved by the Engineer.

When watertight joints are specified, "Oil-ring gasket will be
required. "O"-ring gaskets shall be per ASTM C-361 section 5.9
and shall be placed in the first corrugation of each pipe end and
shall be compressed by tightening the coupling band, in
accordance with the manufacturer's installation instructions.

(B) Concrete Lining:

(1) Composition:

Concrete for the lining shall be composed of cement, fine
aggregate and water that are well mixed and of such consistency
as to produce a dense, homogeneous, non-segregating lining.

(2) Cement:

Portland cement shall be in accordance with Subsection 1006-2.01
of these specifications.
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(5) Lining:

Slotted pipe shall conform to the applicable requirements of
AASHTO M36. It shall be the grate slot or angle slot type. Pipe
shall be helically or annular corrugated.

Grate assemblies shall be fabricated from steel conforming to the
requirements of either ASTM A 36 or ASTM A 576 and shall be
galvanized in accordance with the requirements of ASTM A 123. The
method of manufacture shall relieve all strain and prevent
distortion of the pipe.

(C) Experience:

The manufacturer shall certify in writing that he has
successfully manufactured and furnished corrugated steel pipe
with a concrete lining per these specifications on a minimum of
fifteen (15) previous projects of a storm sewer nature.

2l456-C-l2jl3
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Slotted pipe:1010-3

October 18, 1991

(3) Aggregate:

Aggregates shall conform tdAASHTO M6, except that the
requirements for gradation and uniformity of gradation shall not
apply.

(4) Mixtur~:

The lining shall have a m~n~mum thickness of 3/8 inch above the
crest of the corrugations and shall be applied by a machine
traveling through a stationary pipe. The rate of travel of the
machine and the rate of concrete placement shall be mechanically

·regulated so as to produce a homogeneous non-segregated lining
throughout. The lining shall be applied in a two (2) course
application, and shall be mechanically troweled by the lining
machine as the unit moves through the pipe. The trowel
attachment shall be such that the pressure applied to the lining
will be uniform and shall produce a lining that has a uniform
thickness and a consistent troweled finish. The vertical
diameter anywhere inside the pipe must be 95% of the nominal
diameter less acceptable tolerances as stated in AASHTO M36.
Pipe not meeting these tolerances will be rejected.

The aggregates shall be sized, graded, proportioned and
. thoroughly mixed with such proportions of cement and water as
will produce a homogeneous concrete mixture of such quality that
the pipe will conform to the design requirements of this
specification. In no case, however, shall the proportions of
Portland cement plus pozzolariic admixture be less than 470 pounds
per cubic yard of concrete.
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When a lockseam joint is used, slotted drain pipe shall be placed
in a clamping device and cut the entire length prior to placement
of the grate. The grate must be continuous and full depth. The
grate shall be welded continuously to the pipe with a 3/16" fillet
weld from end to end on both sides.

Bolt~ and nuts shall be steel conforming to the requirements of
ASTM A 307 and shall be galvanized in accordance with the
requirements of ASTM A 123.

The butyl rubber joint sealant material shall be an extruded strip
or bead compounded from a nondrying, nontoxic, synthetic resin base
with butyl rubber and inorganic extenders and be 100 percent solid
material with no shrinkage. The sealant material shall have
sufficient adhesion so that the strip or bead will adhere to
galvanized steel and be soft enough to allow cold flow when
compressed during connection of the pipe sections. The sealant
material shall not flow or sag at temperatures up to 180 degrees
Fahrenheit nor become brittle, crack or lose adhesion at
temperatures as low as -30 degrees Fahrenheit and shall contain no
migrating components that could leach out or produce any chemical
reaction with galvanized steel . The sealant material shall be
furnished in 5/8" x 1" strips or in 1" diameter beads on 1" wide
release paper and wound into rolls.

An alternative joint sealant or sealing method that will provide a
watertight joint may be used if approved by the Engineer.

Materials used for grout shall conform to the requirements of
section 1006. The grout shall be composed by volume of one part
portland cement, three parts fine aggregate and one-fifth part
hydrated lime. Hydrated lime shall conform to the requirements of
ASTM C 207, Type N. To these mixed materials sufficient water shall
be added to provide a mixture that will flow readily. Grout that
has been mixed more than one hour shall not be used. Retempering
of grout will not be permitted.

1010-4 structural Plate pipe:

structural plate (steel) for pipe, pipe-arches and arches and the
accessories for connecting the plates shall conform to the
requirements of AASHTO M 167.

Structural plate (aluminum alloy) for pipe, pipe arches and arches
and the accessories for connecting the plates shall conform to the
requirements of AASHTO M 219.

When specified on the project plans structural plates (steel) and
structural plates (aluminum alloy) shall be bituminous coated in
accordance with the requirements of AASHTO M 243. Unless otherwise
specified, the coating shall be applied to the outside only.
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Reinforced concrete pipe (elliptical) shall conform to the
requirements of AASHTO M 207 for the class of pipe specified.

The subcontractor shall furnish the Engineer a copy of the pipe
design when the standard AASHTO tables are exceeded.

Reinforced concrete pipe (circular) shall conform to the
requirements of AASHTO M 170 for the class of pipe specified.

Reinforced concrete pipe (circular) shall conform to the
requirements of AASHTO M 242 for the D-Ioad specified.

21456-C-12/13
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Nestable Steel pipe:

Reinforced concrete Pipe:

1010-5

1010-6

October 18, 1991

Reinforced concrete pipe (arch) shall conform to the requirements
of AASHTO M 206 for the class of pipe specified.

Concrete for footings, bottom slabs on paved inverts, and rings on
struts shall conform to the. requirements of section 1006 for the
strength and class specified on the project plans.

Steel bars, wire, wire fabric, anchor bolts, and structural steel
shall conform to the requirements of section 1003 or section 1004
of these specifications, as applicable.

Precast, reinforced concrete flared end sections shall conform to
the requirements of the previously cited specifications to the
extent to which they apply. The area of steel reinforcement per
linear foot of the flared end section shall be at least equal to
the minimum steel requirement for the reinforcement in that portion
of the flared end section which abuts the pipe.

Gaskets for reinforced concrete pipe (circular) joints shall
conform to the requirements of AASHTO M 198.

Mortar used to join reinforced concrete pipe shall be composed by
volume of one part portland cement, two parts fine aggregate,
one-fifth part hydrated lime and sufficient water to provide a
plastic mixture. Cement and water shall _conform to the
requirements of section 1006 of these specifications.

Nestable corrugated steel pipe shall conform to the requirements of
AASHTO M 36, except that the pipe shall be fabricated in two
separate semi-circular sections. The two sections shall be firmly
joined together in accordance with the requirements of Military
Specification MIL-P-236. At the option of the subcontractor, the
longitudinal joint of the nestable pipe sections shall be either
Type I, flanged, or Type 11, notched, as specified in MIL-P-236.
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Fine aggregate shall conform to the grading requirements of ASTM C
144. Hydrated lime shall conform to the requirements of ASTM C
207, Type N. The lime shall be considered as an addition to and not
as replacing any cement.

1010-7 polyvinyl Chloride (PVC):

Plastic pipe and fittings shall conform to the requirements of the
National Sanitation Foundation and bear their stamp.

Materials used in the manufacture of PVC pipe and fittings shall
conform to the requirements of ASTM 0 1784, Class 12454-B.

PVC pipe shall conform to the requirements of ASTM 0-2241 for SOR­
PR pipe and ASTM 0-1785 for Schedule 40 and Schedule 80 pipe.

The pipe classification and the pressure rating will be specified
on the project plans or herein.

PVC pipe, unless otherwise specified, shall be plain-end solvent
weld or bell-end solvent weld. Bell-end solvent weld pipe shall
conform to the requirements of ASTM 0 2672.

PVC pipe shall be assembled with solvent weld, socket type
fittings.

All PVC fittings shall conform to one or more of the following
requirements:

(a) ASTM 0 2466 for Schedule 40 socket type fittings.

(b) ASTM 0 2467 for Schedule 80 socket type fittings.

1010-8 High Density Polyethylene Pipe (HDPEP):

Corrugated polyethylene pipe, fittings, couplings and ends, where
specified, shall be high-density, smooth interior pipe. Twelve
(12) to thirty-six (36) inch diameters shall conform to AASHTO M
294. Pipe joints and fittings shall conform to AASHTO M 252 or
AASHTO M 294. Material shall conform to ASTM 0 3350 and must meet
with the approval of the engineer.

Magnetic tape, which is to be placed in the trench with the
polyethylene pipe as an aid in location after burial, shall have a
minimum overall thickness of 5.5 mils and a minimum tensile
strength of 5000 psi.
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A. General:

B. Materials:

1010-9.03 polyethylene corrosion protection:

All ductile iron water pipe shall be in accordance with AWWA C-150
and shall be manufactured in accordance with AWWA C-151.

21456-C-12/13
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Fittings:

Joints:

Ductile Iron pipe:1010-9

1010-9.01

The polywrap shall be secured as specified below with two
(2) inch wide pressure sensitive plastic tape not less
than ten (10) mils thick. Tape shall be Scotchrap No.
50, Polyken No. 900, Tapecoat CT, Johns-Manville No. V-10
Trantex, or approved equal.

The polywrap shall be of virgin polyethylene, not less
than eight (8) mils in thickness, formed into tubes or
sheets as may be required. Naturally pigmented material
may be used where exposure to ultra violet light will be
less than forty-eight (48) hours. Otherwise the material
shall be pigmented with 2 to 2-1/2 percent of well
dispersed carbon black with stabilizers.

1010-9.02

Pipe, valves and fittings shall be protected from
corrosion by encasement in a polyethylene protective
wrapping referred to hereafter as polywrap. Although not
intended to be a completely air and water tight
enclosure, the polywrap shall provide a continuous
barrier between the pipe and surrounding bedding and
backfill.

Iron fittings shall be either Gray-Iron or Ductile-Iron conforming
to AWWA C-110 or AWWA C-153 with a minimum pressure rating of 250
psi. Flanged ends shall conform to AWWA C-110. Push-on and
mechanical joints ends shall conform to AWWA C-111.

Fittings shall be cement mortar lined and coal-tar coated in
accordance with AWWA C-104.

Mechanical joint restraint for ductile iron pipe shall conform to
AWWA C-111 and shall include cast iron glands, synthetic rubber
gaskets, and T-head bolts and nuts. The mechanical j oint restraint
device shall have a working pressure of at least 250 psi with a
minimum safety factor of 2:1, such as EBAA Megalug or equal.

October 18, 1991
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The minimum tube size for twelve (12) inch pipe diameter shall
be as shown below.

1010-9.04

1.

2.

Cast Iron or Ductile Iron Pipe with push-on joints
shall be twenty-nine (29) inches of Polywrap flat
tube.

Cast Iron or Ductile Iron pipe with mechanical
joints shall be thirty (30) inches of Polywrap flat
tube.

Gate Valves:

All valves shall conform to the latest revisions of AWWA C-500 or
C-509, supplemented as follows:

Valves shall be iron body resilient seated solid wedge gate valves
with a cast iron wedge, designed to work equally well with pressure
on either side of the gate. Valves shall be of the non-rising stem
type and shall be left hand opening, counter-clockwise.

Bronze for all interior parts of valves shall contain not more than
six (6) percent zinc if made from cast bronze, or must conform to
Copper Development Association #67600 if made from bar stock
material.

All interior ferrous surfaces exposed to fluid flow shall be epoxy
coated to a minimum dry film thickness of six (6) mils. Epoxy
coatings shall be factory applied by an electrostatic or
thermosetting process in accordance with the manufacturer's printed
instructions. The epoxy materials used shall be 100% powder epoxy
or liquid epoxy that conforms to the requirements of AWWA C550-a1,
and to the prevailing requirements of the Food and Drug
Administration and of the Environmental Protection Agency.

All exterior ferrous surfaces, except finished or bearing surfaces,
shall be factory coated with two coats of asphaltic varnish
conforming to Federal Specification TT-V-51c, or shall be epoxy
coated as required above for interior surfaces.
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1011-1.01 Plain Rubber waterstops:

Certificates of Compliance conforming to the requirements of
Subsection 106.05 shall be submitted.

Rubber waterstops shall be either molded or extruded from plain
rubber or. synthetic rUbber, at the option of the subcontractor.

Plain rubber waterstops shall be formed from stock composed of a
high grade compound made exclusively from new plantation rubber,
reinforcing carbon black, zinc oxide, accelerators, anti-oxidants
and softeners and shall conform to the following requirements:

21456-C-12j13
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Minimum 72

Minimum 3500

Minimum 550

Minimum 2800

Minimum 1100

JOINT MATERIALS

Rubber waterstops:

At 300 percent Elongation,
pounds per square inch

At 500 percent Elongation,
pounds per square inch

New Plantation Rubber Content, by
volume, percent

Elongation at Breaking (ASTM D 412) ,
percent

Tensile strength (ASTM D 412),
pounds per square inch

Unit stresses:

1011-1

SECTION 1011

The waterstops shall be formed with an integral cross section
which shall be uniform within ± 1/8 inch in width and the web
thickness or bulb diameter within ± 1/16 inch and -1/32 inch. No
splices will be permitted in straight strips and special connection
pieces shall be well cured in a manner such that any cross section
shall be dense, homogeneous and free from porosity or other
defects. All junctions in the special connection pieces shall be
full-molded. During the vulcanizing period the joints shall be
securely held by suitable clamps. The material at the splices
shall be dense and homogeneous throughout the cross section.

Field splices shall be vulcanized; mechanical, using stainless
steel parts; or made with a splicing union of the same stock as the
waterstop, at the option of the subcontractor. All finished
splices shall have a tensile strength of not less than 50 percent
of the unspliced material.·

October 18, 1991 1011-1 of 7

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Shore Durometer (Hardness)
(ASTM D 2240)
.

Tensile Strength and
Elongation at Breaking
(ASTM 0 572), after seven
days in air at 158
degrees (± 2 degrees)
Fahrenheit, or after 48
hours in oxygen at 158
degrees (± 2 degrees)
Fahrenheit, and 300
pounds per square inch =
percent of original '

1011-1.02 Synthetic Rubber Waterstops:

55 to 65

Minimum 65

Synthetic rubber waterstops shall be formed from a compound made
exclusively from neoprene or SBR (styrene butadiene rubber),
reinforcing carbon black, zinc oxide, polYmerization agents and
softeners and shall conform to the following requirements:

1011-2

Neoprene or SBR Content, by volume,
percent

Tensile Strength (ASTM 0 412),
pounds per square inch

Elongation at Breaking (ASTMD 412),
percent

Shore Durometer (Hardness) (ASTM 0
2240)

Tensile Strength at Breaking (ASTM.D
572), after seven days in air
at 158 degrees (± 2 degrees)
Fahrenheit, or after 48 hours
in oxygen at 158 degrees (± 2
degrees) Fahrenheit, and 300
pounds per square inch =
percent of original

polyvinyl chloride (PVC) waterstops:

Minimum 70

Minimum 2500

Minimum 425

50 to 70

Minimum 65

Polyvinyl chloride waterstops shall be manufactured from virgin
polyvinyl chloride conforming to the requirements of the Corps of
Engineers Specification Number CRD-C572.
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1011-5.01 compression Seals:

The following requirement shall be added to paragraphs 5.1 of ASTM
D 3406 and 7.1 of ASTM D 3569:

The seal shall consist of a multi-channel nonporous, homogeneous
material furnished in a finished extruded form.

Joint seals shall be of the cellular compression type or strip
type.

21456-C-12j13
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Joint Sealant (Hot-Poured):

Bridge Deck Joint Seals:

Joint Sealant (Cold-Application):

1011-3

1011-4

1011-5

The elastomer for joint seal elements shall be polychloroprene
rubber (Neoprene) and shall be compatible with concrete and shall
be resistant to abrasion, oxidation, aging and sunlight, and to
oils, gasoline, salt and other materials that may be spilled on or
applied to the surface.

The minimum ambient temperature during application and ambient
temperatures under various storage conditions shall be clearly
marked on the container.

Joint sealant shall be cold-application, mastic, single or multiple
component type conforming to the requirements of ASTM D 1850.

Joint sealant material shall be a one component, hot poured type,
conforming to the requirements of either ASTM D 3406 or ASTM D
3569.

Field splices shall be performed by heat sealing the adj acent
surfaces in accordance with the manufacturer's recommendations.
The heat shall be sufficient to melt but not char the plastic.

certificate of Compliance conforming to the requirements of
Subsection 106.05 shall be submitted stating that the requirements
specified under paragraph 6 of CRD-C572 have been complied with.

October 18, 1991

One piece of the material supplied shall be at least 18 inches
longer than required by the project plans and the additional length
will be removed by the Engineer and used for testing by the
Materials Section. certificates of Compliance conforming to the
requirements of Subsection 106.05 shall be submitted.

Compression seals shall consist of a prefabricated, preformed,
elastomer joint seal material and shall conform to the requirements
of ASTM D 3542.
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The minimum depth of the seal, measured at the contact surface
shall be at least 95 percent of the minimum uncompressed width of
the seal as designated by the manufacturer.

The joint seal shall provide a Movement Rating (MR) of not less
than that shown on the project plans. The seal shall be so formed
that it can be compressed to 40 percent of its original width
without damage while simultaneously maintaining the top center of
the exposed surface below the top surface of the installed joint.

The top and bottom edges of the joint seal shall maintain
continuous contact with the side of the armor over the entire range
of joint movement.

The compression seal shall be furnished full-length except as
otherwise specified on the project plans and as indicated on
standard Drawing 5-24.20.

At all open ends of the seal that would admit water or debris, each
cell shall be filled to a depth of 3 inches with commercial quality
open cell polyurethane foam or closed by other means subject to the
approval of the Engineer.

The seal element shall be installed in strict accordance with the
manufacturer's recommendations, sUbj ect to these specifications and
the approval of the Engineer, using equipment manufactured
specifically for the installation of said element. The equipment
shall not cause structural damage to either the seal element or the
joint armor and shall not twist, distort, or cause other
malformations in the installed seal element. Contact surfaces of
the seal element shall be cleaned with normal butylacetate, using
clean rags or mops, immediately prior to application of lubricant
adhesive and sealant. The lubricant adhesive and sealant shall be
applied to the seal element and joint armor contact surfaces at the
rate recommended by the manufacturer.

If the required joint opening at the time of installation is
inadequate to allow for easy installation of the seal element, the
compression seals shall be shop-installed into deck joint
assemblies to be shipped fully assembled and installed as a unit.
Fully assembled units shall have the lubricant adhesive applied to
the seal and armor contact surfaces and shall be equipped with
shipping and temperature adjustment devices approved by the
Engineer.

The lubricant adhesive and sealant shall conform to the provisions
of ASTM D 4070.

The lubricant adhesive and sealant shall have a viscosity such that
it will perform suitably with installation equipment, remaining
fluid from five degrees Fahrenheit to 120 degrees Fahrenheit.
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1011-6.02 Nonbituminous Joint Filler:

1011-S.01 Testing:

1011-5.02 strip Seals:

Bituminous joint filler shall conform to the requirements of AASHTO
M 213.
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Preformed Expansion Joint Fi11er:

Cellular Plastio Joint Filler:

silioone Joint Sealant:

1011-6

Preformed expansion joint filler for concrete structures, pavements
and incidental items shall conform to the requirements on the
project plans. When not specified, one of the following joint
fillers may be used.

1011-6.01 Bituminous Joint Filler:

The elastomer for strip seal elements shall conform to the
requirements of ASTM D 3542 modified to exclude the recovery
testing.

strip seals shall be continuous sheets and shall be furnished full­
length except as otherwise specified on the project plans.

Each lot of lubricant adhesive and sealant shall be delivered in
sealed containers plainly marked with the manufacturer's name or
trademark and the date of manufacture. The shipping containers
shall also indicate any special precautions or instructions
required because of product toxicity, flammability, or other such
information pertinent to the proper storage and use of the product.

1011-7

Nonbituminous joint filler shall conform to the requirements of
AASHTO M 153, Type II, with the following modifications. The joint
filler may be formed as a premolded strip from suitable fibers.
The compression test specimen of the premolded fiber joint filler
shall recover to at least 65 percent of its thickness before
testing ..

1011-S

Cellular plastic joint filler shall conform to the requirements of
ASTM D 3204. The lubricant-adhesive shall be furnished by the
manufacturer and used according to his recommendations.
certificates of Compliance conforming to the requirements of
Subsection 106.05 shall be submitted.

October 18, 1991

silicone joint sealant shall be a low modulus silicone that is
specifically formulated to seal Portland Cement Concrete Pavement
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joints. silicone sealant shall be furnished in a one-part
formulation which is non-acid curing and shall meet the following
physical requirements:

Test Method

ASTM D 412
(Method A, Die C)

ASTM D 412
(Method A, Die C)

ASTM C 603

ASTM D 792
(Method A)

ASTM C 679

ASTM D 2240
(Shore A)

ASTM C 719
(Mortar Block)

Test

Tensile stress at
150% Elongation
(1)

Elongation (1)

Extrusion Rate
(ASTM C 920, Type
S, Grade NS)

Specific Gravity

Tack-Free Time

D u rom e t e r
Hardness

Movement (2) (3)

Material
Requirements

45 psi maximum

700% minimum

25 seconds
maximum

1.15-1.515

120 minutes
maximum

25 maximum

+50% and -50% (4)
of the joint
width

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

Sample cured 7 days at 77 degrees Fahrenheit ± 2
degrees Fahrenheit and 50% ± 5% relative humidity.

Curing of specimens shall be in accordance with
Article 7.2; any option or alternate conditions
will not be permitted.

Section 8. Procedure, shall be strictly adhered to
through and including Article 8.5. The test
procedure will then be considered concluded.

Adhesive Loss Maximum 15% of surface area and no
cohesive failure after 10 cycles at standard
conditions.

1011-8.02 packaging and Marking:

The sealant shall be delivered in the manufacturer's original
sealed container. Each container shall have attached, intact, the
original manufacturer's label. The label shall be tamper-proof,
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1011-8.05 Certification:

1011-8.04 Sampling:

The manufacturer of the joint sealant shall demonstrate
satisfactory field performance in Arizona of less than 1% total
failure (either within the material or the adhesive bond to the
joint face) after one year of service, before the material shall be
used.

The subcontractor shall, at his expense, have the previously
obtained sample tested by an independent laboratory. The testing
laboratory shall be approved by the Engineer, shall be independent
of the sealant manufacturer, and shall be under the supervision of
a registered professional engineer. The subcontractor shall
furnish to the Engineer certification by the approved testing
laboratory that the production lot tested meets the specified
requirements. A Certificate of Compliance and certificate of
Analysis conforming to the requirements of Subsection 106.05 shall
be submitted.

21456-C-12j13
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All sealant to be used on the project shall be stockpiled at the
site at least forty-five (45) working days prior to use, or at
least sixty (60) working days prior to use if stockpiled at the
vendor's place of business. This will allow thirty-five (35) days
for laboratory testing to determine compliance. Subsequent
deliveries shall be placed in separate stockpiles. The Engineer
shall be notified when each stockpile has been established and is
ready to be sampled. Not less than one random sample of each lot
or batch number (minimum of 10 lbs. per sample) shall be taken. No
material shall be placed until the Engineer has approved the
material for placement.

October 18, 1991

non-removable and shall be legibly marked with the manufacturer's
name, the trade name of the sealer, the manufacturer's batch or
production lot number, and the expiration date of the
manufacturer's shelf life warranty. Sealant that has exceeded the
shelf life warranty expiration date shall not be used unless it has
been retested and recertified for adhesion in conformance with ASTM
C719. The sealant may be recertified for a period not exceeding
6 months from the date of retesting. Retesting or replacement of
the sealant will be at the subcontractor's option. Retesting will
be at the subcontractor's expense. Failure to meet specification
requirements shall not be cause for claim or extension of the
contract. The subcontractor shall be held liable for all costs
incurred in procuring and testing of materials that are found to be
outside specification requirements~

1011-8.03 Field Performance:
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Nails shall be 16-penny common, galvanized.

certificates of Compliance conforming to the requirements of
Subsection 106.05 of these specifications shall be submitted.

Welded wire fabric for the breakaway cable terminals and the guard
rail anchor assembly shall be 6x6-W2.9xW2.9 and shall conform to
the requirements of AASHTO M 55.

All surfaces of guard rail elements which are exposed to traffic
shall present a uniform, pleasing appearance and shall be free of
scars, stains or corrosion.

21456-C-12/13
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GUARD RAIL MATERIALS

General Requirements:

Fasteners, Elements, and Posts:

Miscellaneous Materials:

SECTION 1012

1012-1

1012-2

1012-3

Guard rail fastenefs shall conform to the requirements of Table
1012-1. Guard rail elements shall conform to the requirements of
Table 1012-2. Guard rail posts shall conform to the requirements
of Table 1012-3.

References to American Road and Transportation Builders
Associations (ARTBA) in this section shall mean the latest edition
and supplements to the pUblication "A GUIDE TO STANDARDIZED HIGHWAY
BARRIER RAIL HARDWARE", ARTBA Technical Bulletin No. 268-B.

Concrete for the breakaway cable terminals and guard rail 'anchor
assemblies shall conform to the requirements of Section 1006 of
these specifications for Class S concrete of the strength shown on
the project plans.

October 18, 1991

Polystyrene filler for the breakaway cable terminals and the guard
rail anchor assembly shall be 1/2" thick insulation sheets.

The metal used to manufacture reflector tabs shall be either
3003-HI4 aluminum strip 0.063" ± 0.004 inch thick or steel strip
0.078" ± 0.008 inch thick with a G-9 0 galvanized coating. The
reflector material shall be high-reflectivity sheeting, either
silver-white or yellow and shall conform to the requirements of
section 1007 of these specifications. The reflective sheeting
shall adhere to the metal tabs.

Nuts, bolts, and washers to be used in installations for which the
details are not shown on the proj ect plans nor in the ARTBA
pUblication shall conform to the requirements of ASTM A 307 and be
galvanized in accordance with the requirements of ASTM A 153, Class
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C, and conform to the dimensional requirements of the American
National Standards Institute.

structural steel shapes, plates, bars and strips used in
fabrication of hardware and all miscellaneous steel shall conform
to the requirements of ASTM A 36 and shall be galvanized in
conformance with the appropriate requirements of AASHTO M 111 and
AASHTO M 232. They shall meet the dimensional requirements of The
American Institute of Steel Construction.

Round and square structural steel tUbing shall conform to the
material requirements of either ASTM A 500 or ASTM A 501 and shall
be galvanized in accordance with the requirements of AASHTO M 180,
Type 1.

The tubular thrie beam shall be fabricated from thrie beam elements
conforming to the requirements of ARTBA, RE-63, Class A, Type 1.

Where galvanizing has been damaged, the coating shall be repaired
by painting with two coats of Paint No.4.

TABLE 1012-1
GUARD RAIL FASTENERS

Part Name
ARTBA

Drawing No. specl.fl.cation

Button Head Bolt (5/8")
and Recess Nut

Hex Bolt
Heavy Hex Structural Bolt
Hex Nut and Hex Thick Nut
Heavy Hex Nut
Heavy Hex Screw
Plain Washer (Type A) and

Plain Washer (Wide)
(Type A)

Rectangular Plate Washer

AASHTO M 30, Class C

AASHTO M 180,
Class A, Type 1

F436

F436

A 307
A 325, Type I
A 563, Grade A
A 563, Grade DH
A 449
F 436 and
B 27.2

ASTM

ASTM

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ANSI

F-44

F-34
F-36
F-37
F-38
F-40
F-41
F-43

F-12

F- 3

Sleeve
(Timber) Bearing Plate
Cable Assembly
Cable End Plate
(Steel) Tapered Washer
(Steel) Bearing Plate
Flat Plate Washer
High Strength Anchor Bolt

(3/4")

BCT
BCT
BCT
BCT
BCT
BCT
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Timber for posts and blocks shall be rough sawn (unplanned) or S4S with
the nominal dimensions indicated. Any species or group of woods graded
in accordance with the requirements for Timber and Posts of the Western
Wood Products Association may be used.

AASHTO
ARTBA M180

Part Name Drawing No. Designation

W Beam RE- 3 Class A, Type I

W Beam Back-qp Plate RE- 4 Class A, Type 1
W Beam End section (Flared) RE- 5 Class A, Type 1
W Beam End section (Buffer) RE- 7 Class A, Type 1
W Beam Terminal Connector RE- 8 Class A, Type I
Rub Rail and Splice Plate RE- 9
Thrie Beam RE-63 Class A, Type I
Thrie Beam Back-Up Plate RE-64 Class A, Type I

BCT Anchor Plate RE-71

TABLE 1012-2
GUARD RAIL ELEMENTS

G4 and MB4 Structural Shape
Post and Block P-I0

G4 and MB4 Bent Plate Post
and Block (Steel) P-52

G9 and MB9 Structural Shape
Post and Block P-54

G9 and MB9 Bent Plate Post
and Block (Steel) P-56

BCT Terminal Post (Timber) P-59

BCT Terminal Post (Steel) P-60
BCT Terminal Post Foundation

(Steel) P-61

21456-C-12j13
Specifications

Specification

ASTM A 570, Grade 40

ASTM A 570, Grade 40
ARTBA P-59

(for dimension only)
ASTM A 500, Grade B

ARTBA
Drawing No.

1012-3 of 4

TABLE 1012";3
GUARD RAIL POSTS

NamePart

October 18, 1991
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Timber shall be either Select Structural or No. 1 and the stress grade
shall be as follows:

6" X 8"
8" X 8"

10" X 10"

Post and
Post and
Post

Block
Block

1200
900
900

psi
psi
psi

When the project plans show guard rail systems using 8" X 8" timber
posts and blocks, the subcontractor may use 8 1/4" X 8 1/4" nominal size
posts and blocks with a stress grade of 825 psi.

At the time of installation, the dimensions of timber posts and blocks
shall vary no more than plus or minus 1/2 inch from the nominal
dimensions as hereinbefore specified.

The size tolerance of rough sawn blocks in the direction of the bolt
holes shall vary no more than plus or minus 3/8 inch. Only one type of
post and block shall be used for anyone continuous length of guard
rail.

All timber shall have a preservative treatment in accordance with the
requirements of AASHTO M 133.
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The pea gravel aggregate gradation shall conform to the following:

The pea gravel vehicle pit aggregate shall be placed and spread,
uncompacted to the lines and grades shown on the plans, by
equipment and methods approved by the Engineer. To insure that the

When aggregates are stored on the ground, the sites for the
stockpiles shall be clear of all vegetation and level. The bottom
one (1) foot layer of aggregate shall not be disturbed or used.

The percent of wear of pea gravel aggregate at five-hundred (500)
revolutions, when tested in accordance with the requirements of
AASHTO T 96, shall not exceed forty (40).

21456-C-12j13
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%
Passing

100
70-100
45-75
30-60
20-45
10-30

0-15
0-5

1013-1 of 2

Screen
or

Sieve Size

3/4
3/8
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100

PEA GRAVEL

General Requirements:

storaqe:

Material:

Alternate pea gravel gradation may be used with
Engineering approval.

Construction Requirements:

1013-1

SECTION 1013

1013-2

1013-3

The pea gravel aggregate utilized for the Vehicle Trap located at
the Cornering Course shall conform to the details shown on the
Project Plans and the requirements of these specifications. Mill
tailings or material from mine dumps shall not be used in
production of the pea gravel aggregate.

Pea gravel aggregate shall consist of clean uncrushed,naturally
rounded gravel, or other approved inert material of similar
characteristics, having hard, strong and durable pieces free of
clay and other deleterious substances. The aggregate shall be
washed.

NOTE:

1013-4

October 18, 1991
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pea gravel vehicle pit aggregate remains uncompacted, no equipment
or traffic will be permitted on the finish vehicle pit bed, unless
otherwise permitted by the Engineer.

1013-5 Method of Measurement:

Pea gravel aggregate shall be measured by the ton installed
complete in place.
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(4) Rampway and Bank Road

Special roads designated here consist of the following:

(B) Others:

(A) Ride and Vibration Surface Road:

21456-C-12j13
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SPECIAL ROADS

General:1100-1

SECTION 1100

(2) .Steep Grade

(3) Dirt Track

(1) High Speed Track:
Curve section
Tangent section

(1) High Speed Track:
Choppy Road (Type 1 & 3)
Waved and Repaired Concrete Road
Waved and Repaired Asphalt Road

(3) Loop Road A:
Chip Seal Surface Road
Fine Texture Surface Road

(2) Cornering Course:
Rough Asphalt Road (No.1, 2 & 3)
Winding Road (No. 1 & 2)
Low Friction Road

These roads have specific requirements for their construction,
material, testing, and tolerance in addition to the requirements
specified in the previous sections 401, 404 and 416 of these
specifications.

October 18, 1991

The specific requirements of material and construction for these
roads are described herein, and in Appendix A of these
specifications. The subcontractor must meet these tolerances or
rework shall be made at no additional expense to the Owner.

Proof rolling on subgrade and aggregate base course shall be
required for all test tracks except the Dirt track. If any
significant deflection is found visually during the rolling, a
Benkelman Beam shall be used to check the deflection except the
curve section of the High Speed track.
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The subcontractor shall submit the construction execution plan for
special roads, prior to the start of construction, for Engineer's
approval

Quality Control flow diagrams for special roads are specified in
Appendix B of these specifications. The flow diagram indicates the
quality control procedures for all major items of special roads,
the responsible parties for each activity and the required
documents to be prepared by the subcontractor. These are above and
beyond the Quality Control requirements specified in section 106 of
these specifications.

The subcontractor shall comply with the procedures and prepare the
quality control plan.

1100-2 Hold Point Inspection:

Due to the specific purposes, uses, finishes and the strict
tolerances involved with the Special Roads, hold point inspections
will be held to:

A. Verify the quality of
subcontractor.

the workmanship of the

B. Review the subcontractor's work procedures.

C. Perform a complete independent verification of the
tolerances.

The construction activities will stop for hold point inspections.
Construction shall not restart until all action items are
satisfactorily resolved by the subcontractor. The subcontractor
should allow a three day work stoppage in paving activities for
this purpose.

A. High Speed Track Curve Section

1. The first 2600' of the asphaltic concrete layer at
the transition section, at two transitions.

2. Location to be specified later pending the
subcontractor work schedule.

B. Ride and Vibration Surface Roads

1. Locations to be specified later pending the
subcontractor work schedule.

2. The first 300' of asphaltic concrete pavement
layer.
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3. The first 300' of portland cement concrete pavement
layer.

If any nonconformances are identified, the subcontractor shall be
directed to change/modify their work procedures. The defective
work shall be reworked.

The smoothness of the surfaces shall be measured by 3-meter and 8
meter profilographs. The ride and vibration surface road profiles
shall be measured by a profilograph that has fixed feet at both
ends, a sliding type measuring wheel and a recording device.

After the acceptance of portions of the scope or the total scope of
work for the special roads, trial runs.will be performed by the
Owner. The intent of these runs is to verify that the finished
product satisfies the intended testing purpose.

21456-C-12j13
Specifications

The subcontractor

1100-3 of 4

Trial Runs:

Profile Measurements:

Submittals:

1100-3

1100-4

1100-5

After the trial runs, the Engineer may direct the subcontractor to
revise the road profile. The special road surfaces requiring a
trial run and the schedule of the trial runs are specified in each
applicable section.

The finished surface elevations, smoothness, matching the specified
profiles, etc., are extremely important to achieve acceptable
special roads. For this purpose extensive measurement will be
taken as described in Appendices A and C of these specifications.

These measurements may belabor intensive.
should make allowances for this purpose.

October 18, 1991

The additional quality control submittals for the special surfaces
have specific requirements for form and format. These are provided
in Appendices A and C of these specifications.

For the ride and vibration surfaces, the submittal should show both
the design and as constructed profiles (see example in Appendix C) .
In addition, numerical values and statistical analysis results
should be submitted. The frequency of the measurements are given
in Appendix A of these specific~tions.

These data are also required in electronic form (e.g. floppy disk) .
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1100-6 Temperature Monitoring:

In order to maintain the design profile after compaction and to
achieve the degree of compaction, the subcontractor shall develop
and submit for approval a plan which includes temperature
monitoring during hauling and placement of asphaltic concrete.
This applies to sections 1100, 1103, 1106, 1107, 1108, and 1109 of
these specifications. The construction shall not start before the
approval of the planes).

1100-7 sample profiles:

The profiles provided as a part of the request for proposal are
typical samples. Presently, investigations are being performed to
select and process the final data for construction. The numerical
data for construction will be finalized in the first quarter of
1992.

1100-8 Proof Rolling

Appendix A defines those special roads that shall be proof rolled
by a twenty (20) ton tire roller. The acceptance limits are also
given in Appendix A.
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The configuration of the transverse section surface is straight.

Each form shall be rigid plywood or steel and its accuracy of cut
shall be less than 0.5 mm.

The Subcontractor can use additives to superplasticize the cement
after getting approval from the Engineer.

The Subcontractor shall conform to the requirements in Section 401
of these specifications unless otherwise specified herein.

21456-C-12j13
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CHOPPY ROAD

Description:

Ma-eeria1:

Construction Requirements:

SECTION 1101

1101-1

1101-2

Portland cement concrete shall comply with the following
requirements in addition to the requirements of section 401 of
these specifications.

The work under this section shall comply with Section 401 of these
specifications and the requirements specified in this section.

Choppy Road consists of three (3) types, Number one (1) & two (2)
are located in the High Speed Track as shown on the project plans.
Choppy Road number three (3) is located in the cornering course.

Basic characteristics of the profile are random, but it has a
continuous similar pattern.

1101-3

Slump tests as specified in ASTM C 143 shall be performed twice a
day and variance from the design value shall be less than 1.5
centimeters from the specified mix design value.

Entrained air quantity specified in ASTM C 231 shall be tested
twice a day and its variance from the specified mix design value
shall be less than'one percent.

Flexural strength specified in ASTM C 78 shall be tested once a day
and its twenty-eight (28) days strength shall be greater than six­
hundred-forty (640) psi.

It is recommended that the forms be manufactured by using a
numerically controlled router to get the required accuracy.

October 18, 1991
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1101-3.01 Forms:

The Subcontractor shall use fixed forms for the pavement at both
edges of the lane as specified herein. The forms shall be set with
an accuracy of less than O. 5 rom. .

1101-3.02 Concrete Placement:

The finished pavement surface shall meet the tolerance of the
finish shown in Appendix A of these specifications.

The elevation of the concrete surface shall be surveyed by a micro
level that has a 0.1 rom. accuracy.

1101-3.03 Joints:

a) Choppy Roads number one (1) and two (2)

Construction joints and expansion joints shall be placed as
required and as shown on the project plans.

b) Choppy Road number three (3)

Construction joints shall be provided every twenty-five (25) feet.
(See drawing O.V.-20.0). An expansion joint shall be provided in
lieu of a construction joint at or around the middle of the road.
(See drawings O.V.-20.0).

1101-3~04 Lot-by-Lot Construction:

The road shall be constructed lot by lot as shown on the project
plans. Choppy Road number three (3) is divided into two (2) lots
each two-hundred-fifty (250) feet long. After one (1) lot is
completed, all quality control requirements specified in the
specifications shall be checked for acceptance of the work.

1101-3.05 Trial Run:

A trial run shall be carried out at each lot after curing.

1101-4 Construction Profile Measurement:

The finished surface profile shall be measured by the profilograph
on the lines that are 2.5 feet from the center line. Its tolerance,
difference between design value and actual value, is specified in
Appendix A of these specifications.
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The demonstration area shall be five-hundred (500) feet long.

All of these patches will be checked by trial runs of the test car.

Patched asphalt concrete shall be removed from the demonstration

The road is located in the High Speed Track as shown on the project
plans.

21456-C-12j13
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WAVED AND REPAIRED CONCRETE ROAD:

Description:

Construction Requirements:

Material:

Demonstration Patch Pattern:

Trial Run:

1102-1

SECTION 1102

1102-3

1102-2

The characteristic of the road is such that it has asphalt concrete
patches on the portland cement concrete pavement.

The material shall comply with sections 401, 404, 406 and 416 of
these specifications.

The work under this section shall comply with sections 401, 406 and
416 of these specifications and the requirements specified in this
section.

The construction shall comply with sections 401, 404, 406 and 416
of these specifications, unless otherwise specified herein.

1102-4

The tolerance of the patchwork shall be as specified in Appendix A
of these specifications.

1102-5

After the concrete pavement is completed, the concrete surface
shall be scraped two (2) inches deep at specified locations and
asphalt concrete shall be used to patch these areas. Tack coat
shall be sprayed on the concrete surface, prior to patching. The
patches shall be every ten (10) feet, and the size shall be four
(4) feet by seven-point-five (7.5) feet.

October 18, 1991

The Subcontractor shall construct a demonstration patch pattern to
be provided later on a designated asphalt concrete road before the
patching work starts.

The patches shall be placed on the road surface and shall not
require scraping.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



area after the evaluation is finished.

The evaluation will be done by a trial run by the Owner.
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The road shall be constructed lot by lot as shown on the project
plans.

Manual work will be required to make small waves and depression
before compaction.

The road is located in the High Speed Track as shown on the project
plans.

The work under this section shall comply with sections 404, 406 and
416 of these specifications and the requirements specified in this
section.
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WAVED AND REPAIRED ASPHALT ROAD:

Lot by Lot Construction:

Description:

Materials:

Construction Requirements:

1103-1

SECTION 1103

1103-2

1103-3

SUbgrade and Aggregate Base Course (ABC) shall be constructed
without undulation to follow the surface profile. All asphaltic
concrete courses shall be paved by the designated paver and
manually.

The materials for the work shall comply with sections 404, 406 and
416 of these specifications and the following requirements.

The degree of compaction of the asphalt concrete shall be checked
by the nuclear method specified in AASHTO T238. For the purpose of
calibration a comparison shall be made between a core sample test
and the nuclear method. The core shall be taken one foot inside of
the inner line of the low speed lane.

1103-3.01

The road profile characteristics are random shaped along the
longitudinal section and straight along the transverse section.
The surface has small waves longitudinally.

October 18, 1991

Shot blasting, sand blasting or a similar method shall be used for
surface finishing to meet the surface roughness specified in
Appendix A.

An inspection to check required tolerances shall take place after
completion of the second lift and after completion of the surface
asphaltic concrete lift in the first lot and the completion of the
finished surface in the second lot.
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1103-3.02 Trial Run:

A trial run will be carried out on the above area.

1103-3.03 Profile Measurement:

The finished surface of each AC pavement shall be measured by the
Profilograph on the lines that are 2.5 feet from the center line of
the lane. The tolerances are specified in Appendix A of these
specifications.
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This road is located in Loop Road A as shown on the project plans.

The construction shall comply with section 404, 406 and 416 of
these specifications.

The work under this section shall comply with section 404, 406 and
416 of these specifications and the requirements specified in this
section.

All materials shall be as specified in section 404, 406 and 416 of
these specifications except, the aggregate for cover material shall
be 1/4 inch size, and the gradation shall comply with the
following:

21456-C-12j13
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percentage passing
100

60 - 90
o - 30
o - 10
0-5
0-3

1104-1 of 1

ASPHALT CHIP SEAL ROAD

Description:

Materials:

Construction Requirements:

Sieve size
1/4"
No. 4
No. 8
No. 16
No. 30
No. 200

1104-1

SECTION 1104

1104-2

1104-3

October 18, 1991
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A trial run will be carried out on the demonstration area as
mentioned above and on the surface course.

The profile of the upper three asphalt lifts shall be measured by
the 8 meter profilograph, provided by the Engineer.

The road is located in Loop Road A as shown on the project plans
and has a very fine textured surface.

The subcontractor shall demonstrate that the surface course can
meet the texture requirement by using surface course mix design
material on the second lift for a distance of 500'.

21456-C-12j13
Specifications

1105-1 of 1

FINE TEXTURE SURFACE ROAD

Construction Profile Measurement:

Trial Run:

Description:

Construction Requirements:

Material:

1105-1

1105-2

SECTION 1105

1105-3

The work under this section shall comply with sections 404, 406 and
416 of these specifications in addition to the requirements
specified in this section.

1105-3.02

1105-3.01

The materials for this work shall comply with sections 404, 406 and
416 of these specifications and the following requirements. The
subcontractor shall provide fine aggregate to meet texture
tolerance requirements as specified in Appendix A of these
specifications.

The requirements for the construction shall comply with Sections
404, 406 and 416 of these specifications and the following
requirements:

October 18, 1991
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SECTION 1106 ROUGH ASPHALT ROAD NO. 1

The profile of the road is random: in both longitudinal and
transverse directions.

The road is divided into two (2) lots, each two-hundred-fifty (250)
feet long.

The requirements for the construction shall comply with section
1103 of these specifications except the following:

21456-C-12j13
Specifications

1106-1 of 1

Lot by Lot Construction and Trial Run:

Construction Profile Measurement:

Description:

Material:

Construction Requirements:

1106-1

1106-2

The road is located in the Cornering Course as shown on the project
plans. It has small bumps that cause body shake and small shocks
to the car.

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

1106-3

The material for this work shall comply with sections 404, 406 and
416 of these specifications, in addition to the following
requirements:

1106-3.01

1106-3.02

At the first lot, after the surface course is finished, the Owner
will take a trial run by car and check whether the surface can give
the expected reaction. The trial run will be carried out on the
finished surface course of the remaining lots.

The profile of the asphaltic concrete surfaces shall be measured by
be profilograph along the lane at the wheel positions as specified
on the project plans.

October 18, 1991
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The profile of the road is at random in the longitudinal direction
and straight in the transverse direction.

The material for this work shall comply with sections 404, 406 and
416 of these specifications.

The finished surface of asphaltic concrete shall be measured by the
profilograph at the wheel positions as shown on the project plans.

The tolerance for the finished surface and the cracks are specified
in Appendix A of these specifications.

21456-C-12j13
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1107-1 of 1

ROUGH ASPHALT ROAD NO. 2

Lot by Lot Construction and Trial Run:

Construction profile Measurement:

Description:

Construction Requirements:

Material:

1107-1

SECTION 1107

1107-2

1107-3

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

The road is located in the Cornering Course as shown on the project
plans. It has cracks and set-up joints that cause severe shocks,
noise and body shakes to cars.

1107-3.01

The requirements for the construction shall comply with section
1103 of these specifications, and the requirements specified in
this Section.

1107-3.02

A total of twenty (20) cracks, depth greater than or equal to
three-eighths (3/8) inches and widths varying form one-eighth (1/8)
to one (1) inch wide shall be placed. The cracks will be single
line configuration or a net configuration. Construction may be
done by cutting, pressing or an appropriate alternate method. The
configuration and location of cracks will be provided later.

At the first two-hundred-fifty (250) feet long asphaltic concrete
surface course section, the trial run will be carried out.

October 18, 1991
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There will be cracks. See Section 1107.

1108-3.01 Lot by Lot Construction and Trial Run:

The profile of the road is at random in both the longitudinal and
transverse directions.

The tolerance of the finished surface, including cracks, is
specified in Appendix A of these specifications.

21456-C-12j13
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1108-1 of 1

ROUGH ASPHALT ROAD NO. 3

Construction Profile Measurement:

Description:

Construction Requirements:

Material:

1108-1

SECTION 1108

1108-2

1108-3

The road is located in the Cornering Course as shown on the project
plans. The road has cracks that cause body shake, shock, noise and
booming noise to cars.

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

The material for this work shall comply with Sections 404, 406 and
416 of these specifications.

The requirements for the construction shall comply with Section
1103 of these specifications and the following requirements:

The asphaltic concrete will be paved by the designated paver. The
cracks and area adjacent to the cracks shall be paved manually.

Shot blasting, sand blasting or a similar method shall be used for
surface finishings to meet the surface texture specified in the
specification.

1108-3.02

October 18,.1991

At the completion of the first three-hundred (300) feet long
asphaltic concrete surface course section, a trial run will be
carried out.

The finished surface of asphaltic concrete shall be measured by the
profilograph at the wheel positions and at two (2) others
designated later.
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All asphaltic concrete lifts shall be measured by the profilograph.

The profile of the two (2) types of roads is random in the
longitudinal direction and straight in the transverse direction.

The requirements for the construction shall comply with Section
1103 of these specifications and the following requirements.

The tolerance of the finished surface is specified in Appendix A of
these specifications.

21456-C-12/13
Specifications

1109-1 of 1

WINDING ROAD NO. 1 & NO. 3

Trial Run:

Construction Profile Measurement:

Description:

Material:

construction Requirements:

1109-1

1109-2

SECTION 1109

1109-3

1109-3.01

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

The road is located in the Cornering Course as shown on the project
plans. The road has a wave surface which causes bounce, pitting
and bottoming to cars. It consists of two (2) types of waved
shapes. The first wave (No.1) is a single positive uneven type,
the second wave (No.3) is a single negative uneven type and the
third wave is a subtle continuous wave.

The material for this work shall comply with sections 404, 406 and
416 of these specifications.

1109-3.02

The Subcontractor shall construct subgrade as well as aggregate
base course in the undulated profile to meet the final constructed
profile.

A trial run will be taken by the Owner on the second lift and
finished surface of the asphaltic concrete of the two (2) types of
the Winding Road.

October 18, 1991
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A trial run will be carried out on the second lift of the asphaltic
concrete surface and the finished surface course.

The requirements for the construction shall comply with section
1103 and the requirements specified herein.

All asphaltic concrete surface lifts shall be measured by the
profilograph.

The material for this work shall comply with sections 404, 406 and
416 of these specifications.

21456-C-12j13
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1110-1 of 1

WINDING ROAD NO. 2

Trial Run:

Profile Measurement:

Description:

Construction Requirements:

Material:

1110-1

1110-2

SECTION 1110

1110-3

1110-3.01

1110-3.02

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

The road is located in the Cornering Course as shown on the project
plans. The road has random waves that cause bounce, pitting and
bottoming to cars.

The profile of the road is random in the longitudinal direction and
straight in the transverse direction.

The subcontractor shall construct sUbgrade as well as aggregate
base course in the undulated profile to meet the final constructed
profile.

October 18, 1991
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PSV S. 32

Aggregate Material for Low Friction Road:

(b) Sunshine Weathering

(A) Aggregate

21456-C-12j13
Specifications

Percent Passing
100
95-100
23-45
15-30
8-20
4-15
4-10
2-7

1111-1 of 3

LOW FRICTION ROAD

Description:

Material:

sieve Size
3/4"
1/2"
No. 4
No. 8
No. 30
No. 50
No. 100
No. 200

(c) Hardness

(2) Coarse Aggregate Characteristics (aggregate that remains
on #8 sieve):

(a) Laboratory Determined Polished Stone Value (PSV)

SECTION 1111

Value difference between, before and after the test
in less than four (4). (ASTM G 23)

1111-1

1111-2

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

The road is located in the Cornering Course as shown on the project
plans. The road has a low friction surface that shall meet the
tolerances as specified in Appendix A of these specifications.

The material for this work shall comply with Sections 404, 406 and
416 of these specifications, and the following requirements:

Aggregate used for the low friction surface course shall be the
following:

(1) Gradation

October 18, 1991
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Abrasion value by Method of Test for Abrasion of
Coarse Aggregate by use of the Deval Machine is
less than two (2) percent.

(B) Asphalt

Rubberized asphalt or thermoplastic polymer asphalt shall be
used for the surface course of the road.

The properties of the asphalt shall be as follows:

Penetration (77°F)
Softening point, OF
Ductility (45°F), cn
Flash Point, OF
Weight change in thin film

over test
Penetration change in thin

film over test
Toughness, kgf. cm
Tenacity, kgf. cm

(C) Additives

50-70
122.0 - 140.0

20 or more
500 or more

0.6% or less

55% or more
60 or more
30 or more

Mineral powder made by crushing limestone or igneous rock and
hydrated lime, shall be used as additives.

The grading standards of the mineral filler shall be: .

#30
#100
#200

100%
90-100
70-100

(0) Asphalt Mixture

Asphalt mixture shall follow these requirements:

Asphalt Quantity
Marshal Stability
Flow (1/10 rom)

3.5 - 5.5%
350 Kg or more
20-40

1111-3 Construction Requirements:

The construction shall comply with the following procedure and
method:

Mixing of designated aggregate, asphalt and additives.

Spreading the mixture by an asphalt finisher.

October 18, 1991 1111-2 of 3 21456-C-12/13
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The details of the construction procedure to be followed will be
provided later.

The outside marginal strip shall use the same material as the low
friction road. However, the outside marginal strip shall not be
surface treated.

One (1) week later, the surface shall be blasted by high
pressure water to clean the asphalt from the aggregate.

The jet washer shall inject 1500 kg/cm2 or more water
with at least five (5) liter per minute from six (6)
nozzles. Standard duration for cleaning the surface is
1/7.5 hour per one (1) square meter.

Grinding or polishing the aggregate until getting the
specified slide resistance by the polisher with #1500 and
#4000 powder. Standard polishing number is fifteen (15)
times.

r--­
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The work under this section shall comply with sections 401, 404,
406, 416 and 1104 of these specifications.

The material for this work shall comply with sections 401, 404,
406, 416 and 1104 of these specifications.

The requirements for the construction shall comply with sections
401, 404, 406, 416 and 1104 of these specifications and as per the
project plans and Appendix A of these specifications.

October 18, 1991 21456-C-12j13
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1112-1 of 1

STEEP GRADE

Description:

Material:

construction Requirements:

1112-1

1112-2

SECTION 1112

1112-3
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The following are minimum requirements for getting smoothness.

The materials for this work shall comply with Sections 404, 406 and
416 of these specifications.

The asphalt concrete surface is required to have a very smooth
finish as specified in Appendix A of these specifications.

Definitions of PrI and TCR are shown in Appendix D of these
specifications.

21456-C-12j13
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1113-1 of 2

HIGH SPEED TRACK ROAD

Description:

Materials:

Construction Requirements:

SECTION 1113

1113-1

1113-2

1113-3

(a) Aggregate Segregation Avoidance of Aggregate Base Course
(ABC) at the Curve section

(b) Segmented Asphalt Finisher and Roller to match the curve
at the Curve section

(c) Supporting Machine for the Curve section
(d) Longitudinal and Lateral Joint
(e) Smooth Material Supply to the Asphalt Finisher

The characteristic of the road is surface smoothness defined as PrI
and TCR in the Appendix A of these specifications.

The road consists of tangent portion and curve portion (Transition
and Simple Curve). The tangent portion has two (2) different
structures and requirements at north and south tangent as shown in
the project plans.

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

Asphalt concrete shall be compacted to a minimum of ninety-six (96)
percent of maximum laboratory density at the low and the middle
speed lanes, and to a minimum of ninety-four (94) percent of
maximum laboratory density at the high speed lane at the curve
section.

Due to this strict smoothness, the subcontractor shall make careful
plans to execute the pavement work.

At the tangent section, the compaction degree required for all
lanes is a minimum of ninety-six (96) percent of maximum laboratory
density.

October 18, 1991
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(f) Uninterrupted continuous paving activity.

The asphalt paving machine for the pavement at the transition zone
shall be segmented to meet the section configuration change. The
allowable difference between the design curve and the segment line
of the paver shall be less than three (3) rom. The paver shall be
controlled so as to be kept on accurate track and to get asphalt
surface smoothness. A special roller shall be used so as not to
displace or permanently mark the asphalt concrete surface during
the rolling operation.

While negotiating the curve portion, a supporting machine, to hold
the paver and the roller, shall be utilized and its operation shall
be controlled so as to run concurrent with the paver or rollers.

It is recommended to use both rubber tired rollers and steel wheel
rollers for compaction.

Minimum two (2) foot wide asphaltic concrete paving at high speed
lane side on bank road shall be carried out concurrently with High
Speed Track paving.

1113-3.01 Smoothness Measurement:

PrI and TCR are measured by three (3) meter and eight (8) meter
profilograph provided by the Engineer. The profile shall be
measured by the subcontractor and submitted to the Engineer. The
tolerance and frequency are as specified in Appendix A of these
specifications.
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The requirements for the construction shall comply with Sections
201, 202, and 203 of these specifications.

The material for this work shall comply with sections 201, 202, and
203 of these specifications.

The work under this section shall comply with sections 201, 202,
and 203 of these specifications in addition to the requirements
specified in this section.

October 18, 1991 21456-C-12/13
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1114-1 of 1

DIRT TRACK

Description:

Material:

Construction Requirements:

1114-1

1114-2

SECTION 1114

1114-3
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The asphalt mixture shall be such that it will produce the surface
texture specified in Appendix A.

The material for this work shall comply with sections 404, 406 and
416 of these specifications, in addition to the following
requirements:

The road consists of a brake test section and a straight section.
It requires a very smooth surface, as does the High Speed Track
South Tangent as specified in Appendix A of these specifications.

The work under this section shall comply with sections 404, 406 and
416 of these specifications, in addition to the requirements
specified in this section.

21456-C-12/13
Specif icati.ons

1115-1 of 1

LOOP ROAD A

Description:

Material:

Construction Requirements:

1115-1

SECTION 1115

1115-2

1115-3

October 18, 1991

The requirements for the construction shall comply with the
requirements of the High Speed Track South Tangent section.

Asphaltic concrete shall be compacted to a minimum of ninety-six
(96) percent of maximum proctor density.

The tolerance is specified in Appendix A of these specifications.
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1116-3.01 Joints:

The construction shall comply with sections 401 and 1101, unless
otherwise specified herein.

The material shall comply with 401 and 1101 of these
specifications.

The prof'ile of the roads are random in the longitudinal direction
and straight in the transverse direction.

21456-C-12j13
Specifications

1116-1 of 2'

ROUGH CONCRETE ROAD No. 1 and No. 2

Description:

Construction Requirements:

Materia1:

1116-1

1116-2

SECTION 1116

1116-3

The work under this section shall comply with section 401 of these
specifications, in addition to the requirements specified in this
section.

The road is located in the Cornering Course as shown on the project
plans. The road No. one (1) has continuous subtle wave surface
which causes bounce and bottoming to cars, and the road No. two (2)
has gaps at the joints which causes shocks and tire noise to cars.

Construction joints shown in "(4) Joint Detail". on OV-20.0 of the
project plan shall be provided at every fifty (50) feet at Rough
Concrete Road No. one (1).

One j oint located middle of the road shall be converted to
Expansion Joint shown in "( 4) Joint Detail" on the proj ect plan OV­
20.0.

October 18, 1991

The exact location and the width of saw cuts shall be provided
later together with the profile data.

In Rough Concrete Road No. two (2), construction joints shown ~n

"(4) Joint Detail" on the project plan OV-20.0 shall be provided
perpendicularly every fifteen (15) feet. One joint located middle
of the road shall be converted to an expansion joint shown in "(4)
Joint Detail" on the project plan OV-20.0.

Between each construction joint, there shall be two (2) saw cut
joints to simulate road cracking. The width of the saw cut joints
shall vary from one-forth (1/4) inch to seven-eighth (7/8) of an
inch. The depth shall be equal to or greater than three-eighth
(3/8) of an inch.
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1116-3.02 Lot-by-Lot Construction:

The roads shall be constructed lot by lot. Each road is divided
into two (2), two-hundred-fifty (250) feet long sections.

After first lift is completed, all quality control requirements
specified in the specifications shall be checked for acceptance of
the work.

1116-3.03 Trial Run:

A trial run shall be carried out at each lot after curing.

1116-4 Construction Profile Measurement:

The finished surface profile shall be measured by the profilograph
on the lines that are 2.5 feet from the center line. The
acceptance criteria is specified in Appendix A of these
specifications.
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1201-3.03 References:

1201-3.02 Alternates:

Not required.

Conform to applicable Building Code for Maricopa County, Arizona.

21456-C-12/13
specifications

1201-1 of 2

BASIC ELECTRICAL REQUIREMENTS

Description:

Construction Requirements:

Materials:

1201-1

SECTION 1201

1201-2

1201-3

1201-3.01 Work Sequence:

Basic Electrical Requirements specifically applicable to Sections
1201-1214 of these specifications,' in addition to Construction
Subcontract General Conditions and Special Conditions.

Install work in phases to accommodate Owner's requirements during
the construction period coordinate electrical schedule and
operations with Owner.

Coordinate related work and modify surrounding work as required.

A. ANSI/NFPA 70 - National Electrical Code.

B. ANSI/IEEE C2 - National Electrical Safety Code.

1201-3.04 Submittals:

Alternates quoted on Bid Forms will be reviewed and accepted or
rejected at the Owner's option. Accepted Alternates will be
identified in Owner-Contractor Agreement.

Submit under provisions of section 105 of these specifications.

1201-3.05 Regulatory Requirements:

Mark dimensions and values in units to match those specified.

October 18, 1991

Electrical: Conform to NFPA 70 and ANSI C2.

Submit shop drawings and product data grouped to include complete
submittals of related systems, products, and accessories in a
single submittals.
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Furnish products listed and classified by testing firm acceptable
to authority having jurisdiction as suitable for purpose specified
and shown.

Obtain permits and request inspections from authority having
jurisdiction.

1201-3.06 project/site Conditions:

Install work in locations shown on Drawings, unless prevented by
Project conditions.

Prepare drawings showing proposed rearrangement of work to meet
project conditions, including changes to work specified in other
sections. Obtain permission of Owner before proceeding.

1201-4 Method of Measurement:

Not required.
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E. NECA "Standard of Installation."

1202-1.03 References:

D. ANSI/NFPA 70 - National Electrical Code.

1202-1.04 Design Requirements:

21456-C-12/13
Specifications

1202-1 of 4

CONDUIT

Description:

section 1207 - Electrical Identification.

section 1206 - Grounding and Bonding.

section 1205 - Boxes.

C.

A.

B.

C. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit
Bodies for Conduit and Cable Assemblies.

F. NEMA TC 2 - Electrical Plastic TUbing (EPT) and Conduit
(EPC-40 and EPC-SO).

A. ANSI CSO.1 - Rigid Steel Conduit, Zinc Coated.

B. ANSI CSO.3 - Electrical Metallic TUbing, Zinc coated.

G. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit
and TUbing.

1202-1.01 Section Includes:
A. Metal conduit.

B. Liquidtight flexible metal conduit.

C. Nonmetal conduit.

D. Fittings and conduit bodies.

1202-1.02 Related Sections:

1202-1

SECTION 1202

October 18, 1991

Conduit Size: ANSI/NFPA 70.

1202-1.05 Submittals:

Submit under provisions of section 105 of these specifications.

Product Data: Provide for metallic conduit, flexible metal
conduit, liquidtight flexible metal conduit, nonmetallic conduit,
fittings and conduit bodies.
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1202-1.06 Project Record Documents:

Submit under provisions of section 106 of these specifications.

Accurately record actual routing of conduits larger than 2 inches.

1202-1.07 Delivery, storage and Handling:

Deliver, store, protect, and handle Products to site under
provisions of Section 109 of these specifications.

Accept conduit on site. Inspect for damage.

Protect conduit from corrosion and entrance of debris by storing
above grade. Provide appropriate covering.

Protect PVC conduit from sunlight.

1202-1.08 project Conditions:

Verify that field measurements are as shown on Drawings.

Verify routing and termination locations of conduit prior to
rough-in.

Conduit routing is shown on Drawings in approximate locations
unless dimensioned. Route as required to complete wiring system.

1202-2 Materials:

1202-2.01 Conduit Requirements:

Minimum Size: 3/4 inch unless otherwise specified.

Underground Installations: Use thickwall nonmetallic conduit.

outdoor Locations, Above Grade: Use rigid steel.

1202-2.02 Metal Conduit:

Manufacturers:
1. Allied Tube & Conduit.
2. Triangle PWC, Inc.
3. Wheatland Tube Co.

Rigid Steel Conduit: ANSI C80.1.

Fittings and Conduit Bodies: ANSI/NEMA FB 1; all steel fittings.

1202-2.03 Liquidtight Flexible Metal Conduit:

October 18, 1991 1202-2 of 4 21456-C-12/13
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Install conduit in accordance with NECA "Standard of Installation. 1I

1202-3.01 Installation:

cut conduit square using saw or pipecutter; de-burr cut ends.

Arrange conduit to maintain headro9m and present neat appearance.

wiring

21456-C-12j13
Specifications

duringmisalignment

1202-3 of 4

preventto

Interlocked steel aluminum construction with PVC

Construction Requirements:1202-3

Support conduit using coated steel or malleable iron straps, lay-in
adjustable hangers, clevis hangers, and split hangers.

Arrange supports
installation.

Description:
jacket.

Manufacturers:
1. Carlon Products Corp.

Manufacturers:
1.· Alf lex-Corp.
2. EI~ctri-Flex.

3. Universal Metal Hose.

Description: NEMA TC 2; Schedule 40 PVC.

Fittings and Conduit Bodies: NEMA TC 3.

Fitti~gs: ANSI/NEMA FB 1.

1202-2.04 Nonmetallic Conduit:

Install nonmetallic conduit in accordance with manufacturer's
instructions.

Bring conduit to shoulder of fittings; fasten securely.

October 18, 1991

Use conduit hubs to fasten conduit to sheet metal boxes in damp and
wet locations.

Join nonmetallic conduit using cement as recommended by
manufacturer. Wipe nonmetallic conduit dry and clean before
joining. Apply full even coat of cement to entire area inserted in
fitting. Allow joint to cure for 20 minutes, minimum.

Install no more than equivalent of three 90-degree bends between
boxes. Use factory elbows for bends in metal conduit larger than
2-inch size.
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Provide suitable fittings to accommodate expansion and deflection
where conduit crosses control and expansion joints.

Provide suitable pull string in each empty conduit except sleeves
and nipples.

Use suitable caps to protect installed conduit against entrance of
dirt and moisture.

Ground and bond conduit under provisions of section 1206 of these
specifications.

Identify conduit under provisions of section 1207 of these
specifcations

1202-4 Method of Measurement:

Conduits will be measured by lineal foot for each conduit by type
and trade size.
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1203-1.02 References:

1203-1.01 section :Includes:

Accurately record actual sizes and locations of cables.

Product Data: Provide for cable, terminations, and accessories.

21456-C-12j13
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1203-1 of 4

MED:IUM VOLTAGE CABLE

Description:1203-1

SECT:ION 1203

c. IEEE 48 - Test Procedures and Requirements for High­
Voltage Alternating-Current Cable Terminations.

D. NEMA WC 8 - Ethylene-Propylene-Rubber-Insulated Wire and
Cable for the Transmission and Distribution of Electrical
Energy.

1203-1.03 Submittals:

A. Medium voltage cable.

B. Cable terminations.

A. ANSI/IEEE C2 - National Electrical Safety Code.

B. ANSI/NFPA 70 - National Electrical Code.

Submit under provisions of section 105 of these specifications.

1203-1.04 project Record Documents:

Test Reports: Indicate results of cable test in tabular form and
in plots of current versus voltage for incremental voltage steps,
and current· versus time at 30 second intervals at maximum voltage.

Manufacturer's Instructions: Include instructions for storage,
handling, protection, examination, preparation, installation, and
starting of Product.

Submit under provisions of section 106 of these specifications.

October 18, 1991

1203-1.05 operation and Maintenance Data:

Submit under provisions of Section 105 of these specifications.

Maintenance Data: Include instructions for testing and cleaning
cable and accessories.
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1203-1.06 Qualifications:

Manufacturer: company specializing in manufacturing Products
specified in this section with minimum three years documented
experience.

Installer: Company specializing in installing Products specified
in this section with minimum three years documented experience.

1203-1.07 Delivery, storage and Handling:

Deliver, store, protect, and handle Products to site under
provisions of section 109 of these specifications.

Accept cable and accessories on site in manufacturer's packaging.
Inspect for damage.

store and protect in accordance with manufacturer's instructions.

Protect from weather.
condensation.

Provide adequate ventilation to prevent

1203-1.08 project Conditions:

Verify that field measurements are as shown on Drawings.

Verify routing and termination locations of cable bank prior to
rough-in.

Cable routing is shown on Drawings in approximate locations unless
dimensioned. Route as required to complete wiring system.

1203-2 Materials:

1203-2.01 Manufacturers:

A. Cablec Corp.

B. Okonite Co.

C. Pirelli Cable Corp.

1203-2.02 Medium voltage cable:

Description: NEMA WC 8; ethylene propylene rubber insulated cable ..

Voltage: 15 kV, grounded.

Conductor: Copper, stranded, with extruded semiconducting shield.
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1203-3.03 Installation:

Insulation Jacket: PVC, 175 mils minimum thickness.

Use swab to clean conduits before pUlling cables.

Verify that conduit is ready to receive cable.

Single conductor with metal tape insulation

construction Requirements:1203-3

construction:
shielding.

Verify installation conditions.

Avoid abrasion and other damage to cables during installation.

Install cable, terminations, splices, and accessories in accordance
with manufacturer's instructions.

1203-3.02 Preparation:

1203-3.01 Examination:

Install cables in manholes along wall providing longest route.

Use suitable lubricants and pUlling equipment.

Do not exceed cable pUlling tensions and bending radius.

Ground cable shield at each termination and splice.

Arrange cable in manholes to avoid interference with duct
entrances.

1203-3.04 Field Quality Control:

Fireproof cables in manholes using fireproofing tape in half-lapped
wrapping. Extend fireproofing one inch into duct.

Field inspection and testing will be performed under provisions of
section 106 of these specifications.

Inspect exposed cable sections for physical damage.

October 18, 1991 1203-3 of 4 21456-C-12/13
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Inspect cable for proper connections as shown on Drawings.

Inspect shield grounding, cable supports, and terminations for
proper installation.
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Perform DC high potential test of each conductor in accordance with
NEMA we 8.

Connect untested conductors in circuit to ground during test.

Apply test voltage in at least eight equal increments to maximum
test voltage.

Record leakage current at each increment, allowing for charging
current decay.

Hold maximum test voltage for ten minutes.

1203-3.05 Protection:

Protect installed cables from entrance of moisture.

1203-4 Method of Measurement:

Cables will be measured by 100 lineal foot for each cable by type
and size.
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C. section 1207 - Electrical Identification.

A. section 1202 - Conduit.

B. section 1205 - Boxes.

1204-1.03 References:

21456-C-12j13
Specifications
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BUILDING WIRE AND CABLE

Description:

Materials:

A. Carol Cable Co.

1204-1

SECTION 1204

1204-1.01 section Includes:

B. Wiring connectors and connections.

1204-1.02 Related sections:

ANSI/NFPA 70 - National Electrical Code.

1204-1.04 Qualifications:

1204-1.05 project Conditions:

A. Building wire and cable.

1204-1.06 Coordination:

verify that field measurements are as shown on Drawings.

Wire and cable routing shown on Drawings is approximate unless
dimensioned. Route wire and cable as required to meet Project
Conditions.

Where wire and cable routing is not shown, and destination only is
indicated, determine exact routing and lengths required.

Manufacturer: Company specializing in manufacturing products
specified in this section with minimum three years documented
experience.

October 18, 1991

1204-2.01 Manufacturers - Building Wire and Cable:

1204-2

Determine required separation between cable and other work.

Determine cable routing to avoid interference with other work.
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B. Rome Cable.

C. Southwire.

1204-2.02 Building Wire and Cable:

A. Description: Single conductor insulated wire.

B. Conductor: Copper.

C. Insulation Voltag~ Rating: 600 volts.

D. Insulation: ANSI/NFPA 70, Type THHN/THWN.

12~4-2.03 Wiring Connectors:

Split Bolt Connectors:
1 • Burndy Corp.
2. Panduit.
3. Thomas and Betts Corp.

Solderless Pressure Connectors:
1 . Burndy Corp.
2. O/Z Gedney.
3. Thomas and Betts Corp.

Spring Wire Connectors:
1. Buchanan Construction Products.
2. Ideal Industries, Inc.
3. Thomas and Betts Corp.

1204-3 Construction Requirements:

1204-3.01 Examination:

Verify that interior of building has been protected from weather.

Verify that mechanical work likely to damage wire and cable has
been completed.

1204-3.02 preparation:

Completely and thoroughly swab raceway before installing wire.

1204-3.03 Installation:

Install products in accordance with manufacturers instructions.

Use solid conductor for feeders and branch circuits 10 AWG and
smaller.
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Verify continuity of each branch circuit conductor.

Use stranded conductors for control circuits.

Use conductor not smaller than 14 AWG for control circuits.

Use suitable cable fittings and connectors.

21456-C-12j13
Specifications

1204-3 of 4

Use conductor not smaller than 12 AWG for power and lighting
circuits.

Use split bolt connectors for copper conductor splices and taps, 6
AWG and larger. Tape uninsulated conductors and connector with
electrical tape to 150 percent of insulation rating of conductor.

Use suitable wire pulling lubricant for building wire 4 AWG and
larger.

Neatly train and lace wiring inside boxes, equipment, and
panelboards.

Clean conductor surfaces before installing lugs and connectors.

Make splices,taps, and terminations to carry full ampacity of
conductors with no perceptible temperature rise.

1204-3.04 Interface with other Products:

Pull all conductors into raceway at same time.

Use solderless pressure connectors with insulating covers for
copper conductor splices and taps, 8 AWG and smaller.

Use insulated spring wire connectors with plastic caps for copper
conductor splices and taps, 10 AWG and smaller.

1204-3.05 Field Quality Control:

Identify each conductor with its circuit number or other
designation indicated on Drawings.

Identify wire and cable under provisions of section 1207 of these
specifications.

Inspect wire and cable for physical damage and proper connection.

October 18, 1991

Measure tightness of bolted connections and compare torque
measurements with manufacturer's recommended values.

Perform field inspection and testing under provisions of section
106.
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1204-4 Method of Measurement:

Wire/cable will be measured by 100 lineal foot for each wire/cable
by type and size.
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C. ANSI/NFPA 70 - National Electrical Code.

1205-2.01 Outlet Boxes:

Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized steel.

A. Wall and ceiling outlet boxes.

21456-C-12/13
Specifications

1205-1 of 2

BOXES

Description:

Materials:

SECT:ION 1205

1205-1

1. Luminaire and Equipment supporting Boxes: Rated for
weight of equipment supported; include 1/2 inch male
fixture studs where required.

2. Concrete Ceiling Boxes: Concrete type.

B. ANSI/NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes,
Covers, and Box Supports.

A. ANSI/NEMA FB 1 - Fittings and Supports for Conduit and
Cable Assemblies.

1205-1.01 section :Includes:

B. Pull and junction boxes.

1205-1.02 References:

D. NEMA 250 - Enclosures for Electrical Equipment (1000
Volts Maximum) .

1205-1.03 project Conditions:

Verify field measurements are as shown on Drawings.

1205-2

Electrical boxes are shown on Drawings in approximate locations
unless dimensioned. Install at location required for box to serve
intended purpose.

1205-2.02 Pull and Junction Boxes:

October 18, 1991

Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Provide gasketed
cover by box manufacturer. Provide threaded hubs.

Sheet Metal Boxes: NEMA OS 1, galvanized steel.
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Surface-Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged,
surface-mounted junction box.

1. Material: Galvanized cast iron.

2. Cover: Furnish with ground flange, neoprene gasket, and
stainless steel cover screws.

Fiberglass Handholes: Die-molded fiberglass handholes.

1. Cable Entrance: Pre-cut 6 x 6 inch cable entrance at
center bottom of each side.

2. Cover: Fiberglass weatherproof cover with nonskid
finish.

1205-3 Construction Requirements:

1205-3.01 Installation:

Install electrical boxes as shown on Drawings, and as required for
splices, taps, wire pUlling, equipment connections and compliance
with regulatory requirements.

Install electrical boxes to maintain headroom and to present neat
mechanical appearance.

Support boxes independently of conduit, except cast box that is
connected to two rigid metal conduits both supported within 12
inches of box.

Use cast outlet box in exterior locations exposed to the weather
and wet locations.

1205-4 Method of Measurement:

Boxes will be measured as a unit for each box by size and NEMA
type.
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Test Reports: Indicate overall resistance to ground.

Accurately record actual locations of grounding electrodes.

Manufacturer's Instructions: Include instructions for storage,
handling, protection, examination, preparation and installation of
exothermic connectors.

Manufacturer: Company specializing in manUfacturing Products
specified in this Section with minimum three years documented
experience.

21456-C-12/13
specifications
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GROUNDING AND BONDING:

Description:

Materials:

1206-1

SECTION 1206

1206-1.05 Submittals:

A. Ground ring.

1206-1.04 Performance Requirements:

C. Bonding.

1206-1.02 References:

A. Grounding electrodes and conductors.

B. Equipment grounding conductors.

1206-1.01 Section Includes:

A. ANSI/NFPA 70 - National Electrical Code.

1206-1.03 Grounding Electrode system:

B. Rod electrode.

1206-1.06 project Record Documents:

Grounding system Resistance: 5 ohms.

1206-1.07 Qualifications:

1206-2

1206-2.01 Rod Electrode:

October 18, 1991

Material: Copper-clad steel.

Diameter: 3/4 inch.
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Length: 10 feet.

1206-2.02 Mechanical Connectors:

Material: Bronze.

1206-2.03 Exothermic Connections:

Manufacturers:

1. Cadweld.

1206-2.04 Wire:

Material: Stranded copper~

Grounding Electrode Conductor: Size to meet NFPA70 requirements.

1206-3 Construction Requirements:

1206-3.01 Installation:

Install Products in accordance with manufacturer's instructions.

Install rod electrodes at locations indicated. Install additional
rod electrodes as required to achieve specified resistance to
ground.

Provide bonding to meet Eegulatory Requirements.

1206-3.02 Field Quality Control:

Inspect grounding and bonding system conductors and connections for
tightness and proper installation.

Use suitable test instrument to measure resistance to ground of
system. Perform testing in accordance with test· instrument
manufacturer's recommendations using the fall-of-potential method.

1206-4 Method of Measurement:

Ground wire will be measured in 100 lineal feet for each conductor
size. Ground rods will be measured as unit for each ground rod.
Connections will be measured as unit for each connection made by
type.
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Locations:

Letter Size:

1207-2.02 wire Markers:

1207-1.01 section Includes:

21456-C-12j13
Specifications
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ELECTRICAL IDENTIFICATION

Cloth, tape, split sleeve, or tUbing type wire

Description:

Nameplates and labels.

Wire and cable markers.

Materials:

Conduit markers.

Power and Lighting Circuits: Branch circuit or feeder
number indicated on drawings.

Construction Requirements:

A.

B.

C.

1207-1

SECTION 1207

1207-2

Nameplates: Engraved three-layer laminated plastic, black letters
on white background.

1207-2.01 Nameplates and Labels:

1. Use 1/8 inch letters for identifying individual equipment
and loads.

2. Use 1/4 inch letters for identifying grouped equipment
and loads.

1. Each electrical distribution and control equipment
enclosure.

1207-2.03 underground Warning Tape:

Description:
markers.

Locations: Each conductor at panelboard gutters, pull boxes,
outlet and junction boxes, and each load connection.

1207-3

Legend:
1.

October 18, 1991

Description: 4 inch wide plastic tape, detectable type, colored
red with suitable warning legend describing buried electrical
lines.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1207-3.01 Preparation:

Degrease and clean surfaces to receive nameplates.

1207-3.02 Application:

Install nameplate parallel to equipment lines.

Secure nameplate to equipment front using screws or adhesive.

Identify underground conduits using underground warning tape.
Install one tape per trench at 3 inches below finished grade.

1207-4 Method of Measurement:

Equipment identification will be measured as a lump sum per each
type of identification required.
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A. Pole mounted distribution transformers.

section 1210 - Overhead Power Distribution: Poles and cutouts.

B. Liquid filled pad mounted distribution transformer.

1208-1.01 section Includes:

Type
High­
Volts

21456-C-12/13
Specifications
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DISTRIBUTION TRANSFORMERS

Description:

ANSI C57 .12.20 Requirements for Overhead
Distribution Transformers, 500 kVA and Smaller:
Voltage, 67000 Volts and Below; Low-Voltage, 15000
and_Below.

A.

F. NEMA 260 - Safety Labels for Padmounted Switchgear and
Transformers sited in Public Areas.

D. ASTM 0877 - Test Method for Dielectric Breakdown Voltage
of Insulating Liquids Using 'Disk Electrodes.

E. NEMA AB1 - Molded Case Circuit Breakers.

C. ANSI/IEEE C57 .12.90 - Test Code for Liquid-Immersed
Distribution Power, and Regulating Transformers.

B. ANSI C57.12.22 Requirements for Pad-Mounted,
Compartmental- Type, Self-Cooled, Three-Phase
Distribution Transformers with High-Voltage Bushings;
High Voltage, 34500 GrdY/19920 Volts and Below; 2500 kVA
and Smaller.

1208-1

SECTION 1208

1208-1.03 References:

1208-1.02 Related sections:

1208-1.04 Submittals:

October 18, 1991

Submit shop drawings under the provisions of section 105 of these
specifications.

Submit shop drawings indicating outline dimensions, connection and
support points, weight, specified ratings. and materials.

Submit manufacturer's installation instructions under provisions of
Section 105 of these specifications.
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1208-1.05 operation and Maintenance Data:

Submit operation and maintenance data under provisions of section
105 of these specifications.

Include procedures for sampling and maintaining fluid, cleaning
unit, and replacing components.

1208-1.06 Quality Assurance:

Manufacturer: Company specializing in distribution transformers
with three (3) years documented experience.

1208-1.07 Delivery, storage and Handling:

store and protect products under provisions of section 109 of these
specifications.

1208-2 Materials:

-1208-2.01 Manufacturers - Pole Mounted Transformers:

A. General Electric.

B. Square 0 Co.

C. Westinghouse Electric Corp.

1208-2.02 Pole Mounted Distribution Transformers:

Transformers: ANSI C57.12.20i single phase, oil-filled, self-cooled
transformer with primary bushings.

Capacity: As indicated on Drawings.

Primary Voltage: 7.2 kV, provide standard primary taps, with
externally operated tap changer.

Secondary Voltage: 120/240 volts.

Impedance: 2.0 percent.

Basic Impulse Level: 95 kV.

Temperature Rise: sixty-five. (65) degrees C above thirty (30)
degrees C ambient.

Accessories: ANSI C57.12.20 standard accessories.

October 18, 1991 1208-2 of 4 21456-C-12/13
Specifications



A. General Electric.

Secondary Voltage: 480/277 volts, wye connected.

1208-2.04 Pad Mounted Transformers:

1208-2.03 Manufacturers - Pad Mounted Transformers:

21456-C-12j13
Specifications

1208-3 of 4

construction Requirements:

B. Square D Co.

C. Westinghouse Electric Corp.

Liquid-filled Transformers: ANSI C57.12.22; three (3) phase, pad
mounted, self-cooled transformer unit.

Basic Impulse Level: 95 kV.

Accessories: ANSI C57 .12.22 standard accessories and magnetic
liquid level gage and dial type thermometer.

capacity: As indicated on Drawings.

Primary Voltage: 12.47 kV, delta connected; provide standard
primary taps, with externally operated tap changer.

Impedance: Manufacturer's standards.

1208-3

1208-3.01 Examination:

other Accessories: Primary lightning arrestors.

Cooling and Temperature Rise; ANSI C57.12.22; Class OA. sixty-five
(65) degrees C, self-cooled.

Liquid: oil.

Verify that pads and poles are ready to receive work.

Primary Terminations: Bushing wells to ANSI/IEEE 386; provide three
(3) f or radial feed. Include bushings for insulated loadbreak
connectors.

October 18, 1991

verify field measurements are as instructed by manufacturer ..

Beginning of installation means installer accepts conditions.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1208-3.02 Installation:

Install in accordance with manufacturer's instructions.

Install safety labels to NEMA 260.

1208-3.03 Field Quality Control:

Field testing will be performed under provisions of section 106 of
these specifications.

Test dielectric liquid to ASTM 0877, using 25,000 volts minimum
breakdown voltage, after installation and before energizing from
system.

Test transformer to ANSI/IEEE C57.12.90.

1208-3.04 Adjusting:

Adjust primary taps_ so that secondary voltage is within two
(2) percent of rated voltage.

1208-4 Method of Measurement:

Pole mounted transformers will be measured as a unit for each
transformer. Pad mounted transformers will be measured as a unit
for each transformer. The concrete pads will be measured as a unit
for each pad including concrete and reinforcing steel.
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1209-1.02 References:

1209-1.03 Submittals:

1209-1.01 section :Includes:

Medium voltage interrupter switches.

21456-C-12j13
Specifications
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PAD-MOUNTED :INTERRUPTER SW:ITCHGEAR

Description:1209-1

SECT:ION 1209

A. ANSI/IEEE 24 - Performance Characteristics and Dimensions
for Outdoor Apparatus Bushings.

C. IEEE 48 - Test Procedures and Requirements for High­
Voltage AC Cable Terminations.

D. ANSI Z55.1 - Gray Finishes for Industrial Apparatus and
Equipment.

B. ANSI/IEEE 37.20 - Switchgear Assemblies, Including Metal­
Enclosed Bus.

1209-1.04 Operation and Maintenance Data:

Submit manufacturer's installation instructions under provisions of
section 105 of these specifications.

1209-1.05 Quality Assurance:

Submit product data for components and accessories.

Submit product data under the provisions of section 105 of these
specifications.

Submit operation and maintenance data under provisions of section
105 of these specifications.

1209-1.06 Delivery, storage and Handling:

Include fuse replacement, adjustment, and lubrication instructions.

October 18, 1991

Manufacturer: Company specializing in medium voltage interrupter
switches with three years documented experience.

Deliver products to site under provisions of Section 109 of these
specifications.

Store and protect products under provisions of Section 109 of these
specifications.
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Accept interrupter switches on site and inspect for damage.

1209-1.07 Ex~ra Ma~erials:

Submit maintenance materials under provisions of section 105 of
these specifications

Submit two insulated-handle tools designed for pUlling fuses.

Provide two sets of spare fuses of each size and rating.

1209-2 Materials:

1209-2.01 Manufacturers:

S&C Electric Company, Model PMH.

1209-2.02 Pad Mounted Interrupter switchgear:

Pad-Mounted Interrupter switchgear: Integrated factory assembled
single self-supporting enclosure, containing interrupter switches
and power fuses with necessary accessory components.

switch and fuse arrangement: As indicated on Drawings.

Nominal Voltage: 14.4 kV, three phase, 60 Hz.

Maximum Voltage: 17.0 kV.

Basic Impulse Level: 95 kV.

Main Bus Ampacity: 600 amperes continuous.

Short Circuit Rating: 14,000 rms symmetrical amperes; 350 rms
symmetrical MVA at rated nominal'voltage.

1209-2.03 Interrupter switches:

Three-pole, non-fused two position loadInterrupter switch:
interrupter switch.

Voltage and Short Circuit Ratings:
integrated assembly.

Match ratings specified for

continuous Rating: 600 amperes.

Momentary Rating: 22,400 amperes.

Fault closing:
cycle.

22,400 amperes rms aSYmmetrical, two time duty

October 18, 1991
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Interrupting Rating: 14,000 amperes rms symmetrical.

Fuse: Enclosed current limiting, non-expulsion type suitable for
use outdoors in enclosure.

Fault Closing: 13,000 amperes rms asymmetrical, two time duty
cycle.

Surge Arrestors: Distribution class, rated 9 kV; mount in incoming
line compartment.

21456-C-12/13
Specifications

Match ratings specified for

1209-3 of 4

Voltage and Short Circuit Ratings:
integrated assembly.

1209-2.07 Factory Finishing:

1209-2.04 Fuses/Integral Load Interrupter:

continuous Rating: 200 amperes maximum.

Load Dropping: 200 amperes.

Main Bus: Aluminum.

1209-2.05 Accessories:

Construction: Weatherproof, pad-mounted.

1209-2.06 Fabrication:

Apply corrosion-resisting primer to all surfaces.

Include ground connection pad in .each compartment.

Apply finish coat of baked enamel paint.

Finish Color: ANSI Z55.1; Type 70 - Light Gray.

1209-2.08 Manufacturers - Medium Voltage Fuses:

Clean surfaces before applying paint.

S&C Electric Co., Type SML-20.

1209-2.09 Medium voltage Fuses:

Fuse Rating: ~ rated fuse, size as indicated.

October 18, 1991

Voltage: 15 kV.
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1209-3 construction Requirements:

1209-3.01 Examination:

Verify that surfaces are ready to receive work.

Verify field measurements are as instructed by manufacturer.

Beginning of installation means installer accepts existing surface
conditions.

1209-3.02 Installation:

Install in accordance with manufacturer's instructions.

1209-3.03 Field Quality Control:

Field inspection and testing will be performed under provisions of
section 106 of these specifications.

Visually inspect for physical damage.

Perform mechanical operator tests in accordance with manufacturer's
instructions. Check blade alignment and arc interrupter
operations.

Verify key interlock operation.

Perform insulation resistance test on each phase to ground and from
each phase to each other phase. Record results.

Perform AC or DC overpotential test to ANSI/IEEE 37.20

Perform contact resistance test across each switch blade; report
any contact resistance in excess of 50 microohms.

1209-4 Method of Measurement:

Pad Mounted Interrupter Switchgear will be measured as a unit for
each switchgear including fuses and associated hardware. Pads will
be measured as a unit for each pad including concrete and
reinforcing steel.
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B. Pole hardware.

A. Poles.

C. Overhead line conductors.

1210-1.02 References:

21456-C-12j13
Specifications
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OVERHEAD POWER DI~TRIBUTION

Descript.ion:

C. ANSI C29.4 - wet-Process Porcelain Insulators - strain
Type.

A. ANSI C29. 2 - Insulators- wet-Process Porcelain and
Toughened Glass - Suspension Type.

B. ANSI C29.3 - Wet-Process Porcelain Insulators - Spool
Type.

D. ANSI C29.5 - Wet-Process Porcelain Insulators - Low and
Medium Voltage Type.

G. ANSI C135. 1 Galvanized Steel Bolts and Nuts for
Overhead Line Construction.

E. ANSI C29.7 - Wet-Process Porcelain Insulators - High­
Voltage Line-Post Type.

F. ANSI C37. 42 - Specifications for Distribution cutouts and
Fuse Links.

H. ANSI C135. 2 - Threaded Galvanized Ferrous strand-Eye
Anchor Rods and Nuts for Overhead Line Construction.

I. ANSI C135.4 Galvanized Ferrous Eyebolts and Nuts for
Overhead Line Construction.

K. ANSI C135.17 - Galvanized Ferrous Bolt-Type Insulator
Pins with Lead Threads for overhead Line Construction.

J. ANSI C135.5 - Galvanized Ferrous Eyenuts and Eyelets for
Overhead Line Construction.

L. ANSI C135. 22 - Galvanized Ferrous Pole-Top Insulator Pins
with Lead Threads for Overhead Line Construction.

1210-1.01 sect.ion Includes:

SECTION 1210

1210-1

October 18, 1991
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M. ANSI C135.30 Galvanized Ferrous Ground Rods for
Overhead or Underground Line Construction.

N. ANSI C135. 31 - Galvanized Ferrous Single and Double Upset
Spool Insulator Bolts for Overhead Line Construction.

O. ANSI 05.1 - Specifications and Dimensions for Wood Poles.

P. ASTM A475 - Zinc-coated Steel Wire Strand.

Q. ASTM . A675 - Steel Bars, Carbon, Hot-Wrought, Special
Quality, Mechanical Properties.

R. ASTM B398 - Aluminum-Alloy 6201-T81 Wire for Electrical
Purposes.

S. ASTM B399 - Concentric-Lay-Stranded 6201-T81 Aluminum­
Alloy Conductors.

T. ASTM 0390 Coal-Tar Creosote for the Preservative
Treatment of Piles, Poles, and Timbers for Marine, Land,
and Fresh Water Use.

U. AWPA C4 - Standard for the Preservative Treatment of
Poles by the Pressure Process.

V. FS TT-W-571 - Wood Preservation: Treating Practices.

W. NEMA LA1 - Surge Arrestors.

x. ANSI/UL 96 - Lightning Protection Components

1210-1.03 system Description:

Overhead distribution line consisting of one circuit operating at
12.47 kV, as shown on Drawings.

1210-1.04 Design Requirements:

Comply with ANSI/IEEE C2, light loading conditions, Grade N
construction.

1210-1.05 Submittals:

Submit product data under the provisions of section 106 of these
specifications.

Submit product data indicating materials and construction of
hardware and line conductors.
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1210-2.01 Poles:

Select poles for straightness and minimum sweeps and short crooks.

1210-1.07 Quality Assurance:

1210-1.06 project Record Documents:

21456-C-12j13
Specifications
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Materials:

Submit sag and tension curves, from the cable manufacturer, for
approval by the Engineer.

Submit documents under provisions of section 106 of these
specifications.

1210-1.08 Delivery, storage and Handling:

Accurately record exact locations of poles, guys, anchors, and
required horizontal and vertical clearances.

Installer: Company specializing in applying work of this section
with minimum three years documented experience.

Stack poles stored for more than two weeks on decay-resistant skids
arranged to support poles without noticeable pole distortion.

1210-2

Handle treated poles with tools which will not produce an
indentation greater than one inch deep. Do not drag treated poles
along ground. Do not apply tools to that section of treated poles
between one foot above and 2 feet below ground line.

Accept poles and hardware on site and inspect for damage.

Protect poles from damage and decay by stacking to provide free
circulation of air. Maintain one foot minimum spacing between
bottom pole and ground or ground vegetation. Do not store poles
above decayed or decaying wood.

October 18, 1991

Wood Poles: ANSI 05.1; treated Douglas fir poles of minimum length
and class indicated.

Preservative: ASTM 0390.

Deliver products to site under provisions of section 109 of these
specifications.

Store and protect products under provisions of section 109 of these
specifications.
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Apply preservative to AWPA C4 with m1n1mum net retention of 12
lb/cu ft. Obtain complete sapwood penetration.

1210-2.02 Pole Hardware:

Miscellaneous
fabrication.

Pole Hardware: Hot-dipped galvanized after

Angle Braces: 60 inch span x 18 inches, drop-formed in one piece
from 1-3/4 x 1-3/4 inch angle.

Flat Braces: 1/4 x 1-1/4 inch.

Eye Bolts and Nuts: ANSI C135.4.

Anchor Rods and Nuts: ANSI C135.2

Bolts and Nuts: ANSI C135.1

Eyenuts and Eyelets: ANSI C135.5.

Ground Rods: ANSI C135.30.

Butt Plate: Copper.

Bolt-type Insulator Pins: ANSI C135.17.

Pole-top Insulator Pins: ANSI C135.22

Spool Insulator Bolts: ANSI C135.31.

Hot-line Clamps: Screw type with concealed threads. Fill thread
chamber with corrosion-resistant compound.

Secondary Racks: Furnish with spool insulators.

GUy Strand: High strength 7-strand steel cable galvanized to ASTM
A475, Class A or B.

GUy Termination: Preformed type.

GUy Guards: 8 foot long galvanized steel, colored yellow.

Ground Wire: Soft drawn copper conductors, 6 AWG minimum size.

1210-2.03 Insulators:

Insulators: Radio interference free wet process porcelain
insulators with minimum wet flashover rating of 80 kV.

Line Post Insulators: ANSI C29.7i TR No. 222.
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1210-2.05 Arresters and cutouts:

1210-3.01 Examination:

1210-2.04 Line conductors:

Pin Insulators: ANSI C29.5i Class 55-4.

Apply hot

21456-C-12j13
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Construction Requirements:1210-3

Verify that site is ready to receive work.

Spool Insulators: ANSI C29.3i Class 53-2.

Medium Voltage Overhead Line Conductors: Bare All Aluminum Alloy.

Fuses: Type E, rated as indicated.

Fused Cutouts: ANSI C37.42i expulsion fused cutouts rated 100
amperes at 14.4 kV ungrounded.

Surge Arresters: NEMA LA1i valve type, arranged for pole mounting,
and rated 15 kV.

Suspension Insulators: ANSI C29.2i Class 52-1.

Verify field measurements are as shown on Drawings.

Verify that required utilities are available, in proper location
and ready for use.

1210-3.02 Installation:

Beginning of installation means installer accepts existing"
conditions.

Plug unused holes in poles using treated wood dowel pins. Treat
field-cut gains and field-bored holes with preservative.

Cut gains on face of pole, with gained surfaces in parallel planes.

Shorten poles when required by cutting from top end.
preservative to shortened end of pole.

October 18, 1991

Set poles in straight line. Place curved poles with curvature in
line with lead pole. Maintain an even grade.

Rake poles located at corners, angles, and dead ends so that poles
are vertical after line installation.
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Do not install poles along the edge of cuts and embankments or
where soil may be washed out.

Identify each pole using aluminum marker stamped with characters 2­
1/2 inches high minimum.· Locate to provide maximum visibility from
roadway and fasten with aluminum nails. Obtain identifying numbers
from contract drawings.

Set insulators at right angles to line for straight runs; and to
bisect the angle of turns in line direction.

Install conductors to ANSI/IEEE C2.

1210-3.03 Field Quality Control:

Field testing will be performed under provisions of section 106 of
these specifications.

Field test at least one anchor of each capacity installed to rated
holding power.

1210-3.04 Pole setting Schedule:

A. Minimum depths in normal firm ground, measured from lower
side of pole as shown on contract drawings.

1210-3.04 Method of Measurement:

Poles will be measured as a unit for each
hardware, guys and anchors, concrete and
Overhead line conductors will be measured per
each conductor type and size.

pole including pole
reinforcing steel.

1000 lineal feet for
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A. section 1202 - Conduit.

1211-1.03 References:

B. section 1206 - Grounding and Bonding.

1211-1.02 Related Sections:

21456-C-12/13
specifications

12,470/7,200 volts, three phase,

1211-1 of 2

UTILITY SERVICE ENTRANCE

Description:1211-1

SECTION 1211

ANSI/NFPA 70 - National Electrical Code.

1211-1.04 System Description:

1211-1.05 Quality Assurance:

1211-1.01 Section Includes:

A. Arrangement with utility Company for permanent electric
service, including paYment of utility Company charges for
service.

C. Metering equipment.

B. Underground service entrance.

System Characteristics:
four-wire, 60 Hertz.

utility Company: Arizona Public Service Company.

Maintain one copy of each document on site.

Perform work in accordance with utility Company written
requirements.

October 18, 1991

1211-1.07 Pre-Installation Conference:

1211-1.08 Field Measurements:

Convene one week prior to commencing work of this section.

1211-1.06 Requlatory Requirements:

Conform to requirements of ANSI/NFPA 70.

Furnish products listed and classified by testing firm acceptable
to authority having jurisdiction as suitable for purpose specified
and shown.
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Verify that field measurements are as indicated.

1211-2 Materials:

1211-2.01 utility Meters:

Meters will be furnished by utility Company.

1211-2.02 utility Meter Base:

Meter base will be furnished by utility Company.

1211-3 Construction Requirements:

1211-3.01 Examination:

verify conditions.

Verify that service equipment is ready to be connected and
energized.

1211-3.02 Preparation:

Make arrangements with utility Company to obtain permanent electric
service to the Project.

Coordinate location of utility Company' s facilities to ensure
proper access is available.

1211-3.03 Installation:

Install service entrance conduits from utility company's substation
to service entrance equipment.

1211-4 Method of Measurement:

Not required.
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C. Fuses.

C. UL 198E - Class R Fuses.

A. NEMA KS 1 - Enclosed Switches.

B. Nonfusible switches.

21456-C-12j13
Specifications
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ENCLOSED SWITCHES

Description:

Materials:

1212-1

SECTION 1212

B. Square D Co.

A. -General Electric Co.

1212-1.03 Quality Assurance:

1212-2

1212-1.01 section Includes:

1212-1.04 Qualifications:

A. Fusible switches.

B. UL 198C - High-Interrupting Capacity Fuses; Current
Limiting Type.

c. Westinghouse Electric Corp.

1Z12-1.02 References:

1212-2.01 Manufacturers:

Manufacturer: Company specializing in manufacturing Products
specified in this section with minimum three years documented
experience.

Perform work in accordance with NECA Standard of Installation.

1212-2.02 Enclosed Switches:

October 18, 1991

Fusible Switch Assemblies: NEMA KS 1, Type HD load interrupter
enclosed knife switch with externally operable handle interlocked
to prevent opening front cover with switch in ON position. Handle
lockable in OFF position. Fuse clips: Designed to accommodate
Class R fuses.

Nonfusible Switch Assemblies: NEMA KS 1, Type HD load interrupter
enclosed knife switch with externally operable handle interlocked
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to prevent opening front cover with switch in ON position. Handle
lockable in OFF position.

Enclosures: NEMA KS 1.

1. Interior Dry Locations: Type 1.

2. Exterior Locations: Type 3R.

1212-2.03 Fuses:

Manufacturers:

1.. Bussmann Div.

2. Gould Shawmut.

Description: Dual element, current limiting, time delay, one-time
fuse, 600 volt, UL 198E, Class RK 1 or RK 5 as indicated.

Interrupting Rating: 200,000 rms amperes.

1212-3 Construction Requirements:

1212-3.01 Installation:

Install disconnect switches where indicated.

Install fuses in fusible disconnect switches.

Provide adhesive label on inside door of each switch indicating UL
fuse class and size for replacement.

1212-4 Method of Measurement:

Enclosed switches will be measured as a unit for each enclosed
switch, including fuses.

October 18, 1991 1212-2 of 2
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C. NEMA PB 1 - Panelboards.

B. NEMA AB I - Molded Case Circuit Breakers.

1213-1.02 Related Work:

1213-1.03 References:

21456-C-12j13
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PANELBOARDS

Description:1213-1

SECT:ION 1213

D. NEMA PB 1.1 Instructions for Safe Installation,
Operation and Maintenance of Panelboards Rated 600 Volts
or Less.

section 1207 - Electrical Identification: Engraved nameplates.

A. NECA (National Electrical Contractors Association)
"Standard of Installation."

1213-1.04 Submittals:

1213-1.01 section :Includes:

Distribution panelboards.

Submit under provisions of Section 105 of these specifications.

Shop Drawings: Indicate outline and support point dimensions,
voltage, main bus ampacity, integrated short circuit ampere rating,
and circuit breaker arrangement and sizes.

Manufacturer's Installation Instructions: Indicate application
conditions and limitations of use stipulated by Product testing
agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of Product.

1213-1.05 project Record Documents:

Submit under provisions of section 106 of these specifications.

1213-1.06 operation and Maintenance Data:

October 18, 1991

Record actual locations of Products; indicate actual branch circuit
arrangement.

Submit under provisions of section 105 of these specifications.
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Maintenance Data: Include spare parts data listing; source and
current prices of replacement parts and supplies; and recommended
maintenance procedures and intervals.

1213-1.07 Quality Assurance:

Perform work in accordance with NECA standard of Installation.

1213-1.08 Qualifications:

Manufacturer: Company specializing in manufacturing the Products
specif ied in this section with minimum three years documented
experience.

1213-1.09 Field Measurements:

Verify that field measurements are as indicated on shop drawings.

1213-1.10 Maintenance Materials:

Provide maintenance materials under provisions bf section 105 of
these specifications.

Provide two of each panelboard key.

1213-2 Materials:

1213-2.01 Manufacturers:

A. General Electric Co.

B. Square D Co.

C. Westinghouse Electric Corp.

1213-2.02 Distribution Panelboards:

Panelboards: NEMA PB 1, circuit breaker type.

service Conditions:

1. Temperature: 115 degrees F.

2. Altitude: 1700 feet.

Panelboard Bus: Aluminum, ratings as indicated. Provide copper
ground bus in each panelboard.

Minimum integrated short circuit rating: As indicated.
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Enclosure: NEMA PB 1, Type 3R.

Install panelboards plumb.

Install panelboards in accordance with NEMA PB 1.1.

Provide filler plates for unused spaces in panelboards.

21456-C-12j13
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Method of Measurement:

Molded Case Circuit Breakers: NEMA AB 1. Provide circuit breakers
with integral thermal and instantaneous magnetic trip in each pole.
Provide circuit breakers UL listed as Type HACR for air
conditioning equipment branch circuits.

1213-3 Construction Requirements:

1213-3.02 Field Quality Control:

1213-3.01 Installation:

Provide typed circuit directory for each panelboard. Revise
directory to reflect circuiting changes required to balance phase
loads.

Provide engraved plastic nameplates under the provisions of section
1207 of these specifications.

Field inspection and testing will be performed under provisions of
section 106.

Visual and Mechanical Inspection: Inspect for physical damage,
proper alignment, anchorage, and grounding. Check proper
installation and tightness of connections for circuit breakers.

1213-4

Measure steady state load currents at each panelboard feeder;
rearrange circuits in the panelboard to balance the phase loads to
within 20 percent of each other. Maintain proper phasing for
multi-wire branch circuits.

October 18, 1991

Panelboards will be measured as a unit per voltage and current
rating for each panelboard including circuit breakers.
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Exterior luminaires and accessories.

1214-1.02 References:

1214-1.01 section J:ncludes:

Maintenance Data: Include instructions for maintaining luminaires.

21456-C-12j13
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SJ:TE LJ:GHTJ:NG

Description:1214-1

SECTJ:ON 1214

ANSI C82.4 - Ballasts for High-Intensity-Discharge and Low-Pressure
Sodium Lamps (Multiple-Supply Type) .

1214-1.03 Submittals:

1214-1.05 Operation and Maintenance Data:

Accurately record actual locations of each luminaire.

Submit under provisions of Section 105 of these specifications.

Product Data: Provide dimensions, ratings, and performance data.

1214-1.06 Qualifications:

Submit under provisions of Section 106 of these specifications.

Manufacturer's Instructions: Include instructions for storage,
handling, protection, examination, preparation, installation, and
starting of product.

1214-1.04 Project Record Documents:

1214-1.07 Delivery, storage and Handling:

Submit under provisions of section 105 of these specifications.

Accept products on site. Inspect for damage.

October 18, 1991

Manufacturer: Company specializing in manufacturing products
specified in this section with minimum three years documented
experience.

Deliver, store, protect, and handle products to site under
provisions of section 109 of these specifications.
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1214-2 Materials:

1214-2.01 Luminaires:

Furnish products as specified on Drawings.

1214-2.02 Ballasts:

High Intensity Discharge (HID) Ballast:
1. Advance Transformer Co.
2. Magne Tek Universal Mfg.
3. Valmont Electric Inc.
4. Description: ANSI C82. 4, high pressure sodium lamp

ballast.
5. Provide ballast suitable for lamp specified.
6. Voltage: Match luminaire voltage.

1214-2.03 Lamps:

A. High
1.
2.
3.

Intensity Discharge (HID)
GE Lighting.
GTE Sylvania.
Phillips Lighting Co.

Lamp Manufacturers:

B. Provide lamp type specified for luminaire.

1214-3 Construction Requirements:

1214-3.01 Examination:

Examine each luminaire to determine suitability for lamps
specified.

1214-3.02 Installation:

Install in accordance with manufacturers' instructions.

Install lamps in each luminaire.

Bond luminaires, metal accessories to branch circuit equipment
grounding conductor.

1214-3.03 Field Quality Control:

Operate each luminaire after installation and connection. Inspect
for improper connections and operation.

1214-3.04 Cleaninq:

Clean electrical parts to remove conductive and deleterious
materials.

October 18, 1991 1214-2 of 3 21456-C-12/13
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Clean finishes and touch up damage.

Remove dirt and debris from enclosure.

Clean photometric control surfaces as recommended by manufacturer.

site lighting will be measured as a unit for each luminaire,
including ballast and lamp.

21456-C-12/13
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Method of Measurement:

October 18, 1991

1214-4
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1301-3.04 Backfill:

1301-3.01 Foundations and Trenches:

1301-3.02 Beddinq:

Foundations and trenches shall be prepared in accordance with
Subsection 501-3.01 of these specifications.

21456-C-12j13
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12" SLEEVE

Description:

Materials:

construction Requirements:

SECTJ:ON 1301

1301-1

1301-2

1301-3

During construction of the project, the subcontractor shall mark
the location of the sleeves with flagging or other Engineer
approved method to protect the sle~ves from damage.

At the completion of the work the subcontractor shall provide in
writing, to the Engineer, a list of the co-ordinates to both ends
of the sleeves.

Work under this item shall consist of furnishing all materials and
installing pipe sleeves at the locations shown on the proj ect
plans.

Pipe for sleeves shall consist of 12" Schedule 80 PVC pipe meeting
the requirements of Subsection 1010-7 of these specifications.

Bedding shall conform to the requirements of Subsection 501-3.02 of
these specifications.

1301-3.03 J:nstallation:

October 18, 1991

Pipe shall be assembled and installed in accordance with the
manufacturerts recommendations. A minimum depth of cover of two
feet shall be maintained over the top of the pipe. Ends of pipe
shall extend vertically one foot above existing ground. Pipe ends
shall be capped and cemented.

Pipe shall be backfilled in accordance with the requirements of
Subsection 501-3.04 of these specifications.
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1301-4 Method of Measurement:

12" Sleeve will be measured by the linear foot parallel to the
central axis of the pipe line and shall include the length of
fittings, flagging during construction, and shall include final co­
ordinates as to the location of each end.
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ADDITIONAL REQUIREMENTS FOR TESTING
OF SPECIAL ROADS



I
==I

.SPECIFIC REQUIREMENT OF QC

High Speed Track (South Tangent)

Qltem Type of Work Tolerance Frequency Testing/Measuring
Method

Elation Subgrade ±12- 3/20' Level
Aggregate Base (ABC) ±12-(J'~8- 3/20' Level
Asphalt Cement Concrete (1st layer) (J'~5- 3/20' Level

~
AC·(2nd) (J'~4- 3/20' Level
AC (3rd) (J'~3.5i1laa 3/20' Level

Width ABC -50- 11100' Tape

I AC (1st Layer) -50- 1/100' Tape
AC (2nd) -30- 11100' Tape

l kness AC (1st) -15- 1/20,oooft2 Core Sample
AC (2nd) -g- 1/20.oooft2 Vernier Caliper
AC (3rd) -9- 1/20,oooft2

P:l
Subgrade 7- whole surface 20 ton Tire Roller

R . g ABC 5- whole surface Benkelman Beam

PrI TCR

S'Othness AC (3rd) 5cmlkm 70cmlkm per lane
( ,TCR) AC (4th) 1 30 per lane 8 meter

~
AC (Surface layer) 0 20 per lane Profilograph

Sliderct-.. AC (Surface Layer) BPN~ 80 (Dry) 1/2,000' Portable Tester

C action ABC 95% 1I20,oooft2 Site DensityDr AC (1st Layer) 95% 1/10,oooft2 Core Sample
AC (2nd) 95% 1/10,000 Core Sample
AC (3rd) 96% 1/10,000 Core Sample

~
AC (4th) 96% 1/10,000 Nuclear Method
AC (Surface) 96% 1/10,000 Nuclear Method

I
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SPECIFIC REQUIREMENT OF QC

High Speed Track (North Tangent)
QCltem

Type of Work Tolerance Frequency Testing/Measuring
Method

Elevation Subgrade ±12- 3/100' Level
ABC ±12-cr;:S;S- 51100' Level
AC (1st layer) cr~S"'" 51100' Level
AC (2nd) cr;:S;4- 51100' Level

Width ABC -SO- 11100' Tape
AC -30- 11100' Tape

Thickness AC (1st layer) -15"'" 1I20.oooft2 Core Sample
Vernier Caliper

Proof Subgrade .,..... whole surface 20 ton Tire Roller
Rolling ABC 5- whole surface Benkelman Beam

PrJ TCR
Smoothness AC (2nd layer) lOcmlkm 120cmlkm per lane 8 meter Profilograph
(Pd. TCR) AC (Surface) 2cm1km SOcmlkm per lane

Slide
Resistance AC (Surface) BPN~SO (Dry) 112.000' Portable Tester

Compaction ABC 95% 1I20.oooft2 Site Density
Degree AC (1st layer) 95% 1I10.oooft2 Core Sample

AC (2nd layer) 96% 1I10.oooft2 Nuclear Method
AC (Surface) 96% 1I10.oooft2 Nuclear Method



I SPECFIC REQUIREMENT OF QC

-r - -

HighSpeEld Track (Curve Section)
QC Item

Type of Work Tolerance Frequency Testing/MeasuringLJ Method

Elevation Subgrade ±60- 5/50' Level

I ABC ±60- 5/50' Level
AC (1st layer) ±so- 4/20' Level
AC (2nd) ±40- 4/20' Level

I AC (3rd) ±3S.... 4/20' Level
AC (4th) ±30- 4/20' Level
AC (Surface) ±25.... 5/20' Level

wt Subgrade -50- 11100' Tape
ABC -50- 1/100' Tape

-;J;ess
AC (1st layer) ·30- 11100' Tape

PI
Subgrade - whole surface Visual Inspection

R g ABC - whole surface Same roller used at
construction

S~thness AC (Surface) (J'~0.8- Midclle spd Lane

(P TCR) (J'~l.o- Low Speed Lane 3 meter Profilograph
High Speed Lane

SI
Portable.Tester Low

R tance AC (Surface) BPN~ 80 (Dry) 1/2,000' Speed Lane Only

~Ftion ABC 95% 1/20,000ft2 Site Density
AC (1st layer) 9S%(L,M), 93%(H) 2/10,oooftz Site Density
AC (2nd layer) 95% 93% 2/10,oooft2 Site Density
AC (3rd layer) 96% 94% 2/10,OOOft2 Nuclear Method

I AC (4th layer) 96% 94% 2/10,000ft2 Nuclear Method
AC (5th layer) 96% 94% 2/10,OOOft2 Nuclear Method

I
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SPECIFlq REQUIREMENT OF QC

Loop Road A (common to all types)

QC Item
Type of Work Tolerance Frequency Testing/Measuring

Method

Elevation Subgrade ±12- 3/20' Level
ABC ±12 - uSS- 3/20' Level
AC (1st layer) usS- 3/20' Level
AC (2nd) uS4- 3/20' Level
AC (3rd) uS3- 3/20' Level

Width ABC -50- 11100' Tape
AC (1st layer) -50- 11100' Tape
AC (2nd) -30- 11100' Tape

Thickness AC (1st layer) -15- 1/20,OOOft2 Core Sample
AC (2nd) -gmat 1I20,OOOft2 Vernier Caliper
AC (3rd) -gmat 1I20,oooft2

Proof Subgrade T- whole surface 20 ton Tire Roller
Rolling ABC 5- whole surface Benkelman Beam

PrJ TCR
Smoothness AC (3rd layer) 5cm1km 7Ocm/km per lane
(pd, TCR) AC (4th) 1 30 per lane 8 meter Profilograph

AC (Surface) 0 20 per lane

Slide
Resistance AC (Surface) BPN C!: 80 (Dry) 112,000' Portable Tester

Compaction ABC 95% 1I20,oooft2 Site Density
Degree AC (1st layer) 95% 1I10,oooft2 Core Sample

AC (2nd) 95% 1I10,oooft2 Core Sample
AC (3rd) 96% 1II0,oooft2 Core Sample
AC (4th) 96% 1110,oooft2 Nuclear Method
AC (Surface) 96% 1/10,000ft2 Nuclear Method



I
I SPECIFIC REQUIREMENT OF QC

IQC Item
Loop Road A (Special Requirements for Each Type)

Type of Work Tolerance Frequency Testing/Measuring
MethodITransverse Slope Surface Road

Grade AC (Surface) ±0.2% 1/20' Level

I Slope between 2'
inside from road edge

.Fine Texture Surface Road

• Surface *"Roughness AC (Surface) and X= ±0.4mm ±O.osmm 1/100' Sand Patch Method at

lChip Seal Road

q~O.05mm wheel position
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SPECIFIC REQUIREMENT OF QC

Choppy Road #1 & #2 (High Speed Track) and Rough Concrete Road No.2
QC Item

Type of Work Tolerance Frequency Testing/Measuring
Method

Elevation Subgrade ±12mm 2/100'
ABC ±12mm 2/100' Level at Fonn Setting
AC ±12mm 2/50' Location
Portland Cement Concrete (PCCP) (J'~1.2mm 2/less than 0.1m Micro level +

Profilograph
at wheel position

Form Setting (J'~0.5mm 2/less than 0.5m Micro Level

Width ABC -5Qmtn 11100'
AC -3Qmtn 11100'

Thickness

Proof Subgrade 7mm whole surface 20 ton Tire Roller
Rolling ABC 5mm whole surface Benkelman Beam*

Smoothness
(PrI, TCR)

Slide
Resistance

Compaction ABC 95% 1I20,000ff Site Density
Degree AC 95% 1II0,000ff Nuclear Method

Elevation Joint & Step
Gap (Choppy Road B only) ±lmm 2/Joint or Step Micro Level at wheel

position



I
I SPECIFIC REQUIREMENT OF QC

~C Item

Waved and Repaired Asphalt Road (High Speed Track)

Type of Work Tolerance Frequency Testing/Measuring
Method

~evation Subgrade ±12mm 2/25' Level
ABC ±12mm 2/25' Level

I
AC (1st layer) ±2omm 2/less than 0.1m Level+ Profiiograph
AC (2nd) ±1omm 2/less than O.lm at wheel position
AC (Surface) 0'~3mm 2/less than 0.1m

idth ABC -5omm 11100'
AC (1st layer) -3omm 11100'

fckness
roof Subgrade 7mm whole surface 20 ton Tire Roller

Rolling ABC 5mm whole surface Benkelman Beam

tOOthness
rI, TCR)

~ide
esistance

Compaction ABC 95% 1/20,OOOft2 Site Density

regree AC (1st layer) 93% 1II0,OOOft2 Nuclear Method
AC (2nd) 93% 1/10,OOOft2 Nuclear Method'
AC (Surface) 93% 1/10,Oooft2 Nuclear Method

t~rface
oughness AC (Surface) ±0.3mm 11300' Sand Patch Method

I
I
I
I
I
I
I
I



SPECIFIC REQUIREMENT OF QC

Waved and Repaired Concrete Road (High Speed Track) .
QC Item

Type of Work Tolerance Frequency Testing IMeasuring
Method

Elevation Subgrade ±12mm 2/100' Level
ABC ±12mm 2/100' Level
AC ±12mm 2/50' Level at wheel positions

Width ABC -5omm 11100' .Tape
AC -3omm 11100' Tape

Thickness PCCP -6mm 1120,000ft2 Core Sample

Proof Subgrade 7mm whole surface 20 ton Tire Roller
Rolling ABC 5mm whole surface Benkelman Beam

Smoothness
(PrI, TCR) PCCP (JS1.3mm per lane 3 meter Profilograph

Slide
Resistance

Compaction ABC 95% 1120,000ft2 Site Density
Degree AC 95% 1110,000ft2 Nuclear Method



I
I SPECIFIC REQUIREMENT OF QC

IQC Item
Cornering Course (Outer and Inner Good Surface Road)

Type of Work Tolerance Frequency Testing/Measuring
Method;rElevation Subgrade ± 121111D 2/100' Level

ABC ± 121111D 2/100' Level

Il
AC (1st) CT~51111D 2/100' Level
AC (2nd) CT~41111D 2/100' Level

Width ABC -5QIIIID 1/100' Tape

JThickness

,
AC (1st) -3QIIIID 1/100' Tape

AC -151111D 1/20,000ft2 Core Sample

(PrOOf

Vernier Caliper

Subgrade 71111D whole surface 20 ton Tire Roller
Rolling ABC 51111D whole surface Benkelman Beam

ISmoothness
I (pd, TCR) AC (Surface) (1~0.8mm per lane 3 meter Profilograph

ISlide
I Resistance AC (Surface) BPl'f~ 80 (Dry) 1/1,000' Portable Tester

Compaction ABC 95% 1/20,000ft2 Site DensityIDegree AC (1st layer) 95% 1/10,000ft2 Core Sample
AC (2nd) 96% 1/10,000ft2 Nuclear Method
AC (Surface) 96% 1/10,oooft2 Nuclear Method

I Low Friction Surface road

Smoothness AC (Surface) CT~1.QIIIID per lane 3 meter Profilograph

ISlide BPN 39±5 (Wet)
Resistance AC (Surface) Average ofBPN 39±1 1/100' Portable Tester

II Surface Sand Patch
t Roughness 1.51111D ±0.21111D 1/100' Method

I
I
I
I
I
I



SPECIFIC REQUIREMENT OF QC

Rough Asphalt Road (common to No.1, 2 & 3)
QC Item

Type of Work Tolerance Frequency Testing /Measuring
. Method

Elevation Subgrade ±1211l1D 2/25' Level
ABC ±1211l1D 2/25' Level
AC (1st layer) ±20""" 2/less than O.lm Level +Profilograph
AC (2nd) 11~411l1D 2/less than O.lm at wheel position
AC (Surface) (except No.3) 11~311l1D 2/less than O.lm

Width ABC -50""" 1/100' Tape
AC (lst layer) -30""" 1/100' Tape

Thickness

Proof Subgrade 711l1D whole surface 20 ton Tire Roller
Rolling ABC 511l1D whole surface Benkelman Beam

Smoothness
(prI, TCR)

.. Slide
Resistance AC (Surface) BPN~80 (Dry) 1/1,000' Portable Tester

Compaction ABC 95% 1/20,000ftz Site Density
Degree AC (1st layer) 93% 1/10,OOOftz Nuclear Method

AC (2nd) 93% 1/10,OOOftz Nuclear Method
AC (Surface) 93% 1/10,000ftz Nuclear Method



I
I SPECIFIC REQUIREMENT OF QC

~Cltem
Rough Asphalt Road (Special Requirements for Each Type)

Type of Work Tolerance Frequency Testing /Measuring
Method

lOUgh Asphalt Road No. 1 & 2

Elevation at AC ±20% 3/Crack Level+Cross Profile

t"kPOinl at wheel positions

ough Asphalt Road No.3

levation at u~3mm 4/less than 0.1m Level at 4 lines
rack AC (Surface) us;2mm 2/less than 0.1m Level at wheel

positions (4'long at
cracks)

idth at Tape at wheel
Crack AC (Surface) ±5mm 2/crack position

urface Sand Patch Method at
Roughness AC (Surface) ±0.3mm 1/300' wheel position

Itrack Gap Level at wheel
AC (Surface) ±2mm 2/craek position

I
I
I
I
I
I
I
I
I
I



SPECIFIC REQUIREMENT OF QC

.
Rough Concrete Road No.1 (Cornering Course)

QCItem
Type of Work Tolerance Frequency Testing/Measuring

Method

Elevation Subgrade ±12mm 2/100'
ABC ±12mm 2/100' Level at Form Setting
AC ±12mm 2/50' Location
Portland Cement Concrete (PCCP) 0'::; 1.5mm 2/less than 0.1m Micro level+

Profilograph
at wheel position

Form Setting 0'::; 0."""" 2/less than 0.5m Micro Level

Width ABC -5QmD1 11100'
AC -3QmD1 1/100'

Thickness

Proof Subgrade 7mm whole surface 20 ton Tire Roller
Rolling ABC 5mm whole surface Benkelman Beam*

Smoothness
(Pd, TCR)

Slide
Resistance

Compaction ABC 95% 1I20,000ft2 Site Density
Degree AC 95% 1110,OOOft2 Nuclear Method

Elevation Joint & Step
Gap (Choppy Road B only) ±1mm 2/Joint or Step Micro Level at wheel

position



I
I SPECIFIC REQUIREMENT OF QC

IQC Item
Winding Road No. 1

Type of Work Tolerance Frequency Testing /Measuring
Method

(Elevation Subgrade ±12mm 2/25' Level
ABC ±12mm 2/25' Level

I
AC (1st layer) ±2omm 4/less than O.lm Level +profilograph
AC (2nd) q:S:4mm 4/less than 0.1m Level + profilograph
AC (Surface) q:S: 3mm 4/less than 0.1m Level +profilograph

lWidth ABC -5omm 11100'
AC (1st layer) -3omm 11100'

Thickness

roof Subgrade 7mm whole surface 20 ton Tire Roller
olling ABC 5mm whole surface Benkelman Beam

t~oothness
rI, TCR)

~deesistance AC (Surface) BPN~80 (Dry) 111,000' Portable Tester

Compaction ABC 95% 1I20,000ft2 Site Density

f egree AC 93% 1110,000ft2 Nuclear Method
AC 93% 1110,OOOft2 Nuclear Method
Ac 93% 1110,000ft2 Nuclear .Method

I
I
I
I
I
I
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I
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SPECIFIC REQUIREMENT OF QC

W.inding Road No. 2
QC Item

Type of Work Tolerance Frequency Testing IMeasuring
Method

Elevation Subgrade ±12mm 2/25' Level
ABC ±12mm 2/25' Level
AC (lst layer) ±20""" 2/less than O.1m Level +Profilograph
AC (2nd) u::;;4mm 2/less than O.1m Level+Cross Profile
AC (Surface) u::;;3mm 2/less than 0.1m Level+Cross Profile

Width ABC -50""" 11100' Tape
AC (1st layer) -30""" 11100' Tape

Thickness

Proof Subgrade 7mm whole surface 20 ton Tire Roller
Rolling ABC 5mm whole surface Benkelman Beam

Smoothness
(prJ, TCR)

Slide
Resistance AC (Surface BPN~80 (Dry) 111,000' Portable Tester

Compaction ABC 95% 1/20,000ft2 Site Density
Degree AC (lst layer) 93% 1I10,oooft2 Nuclear Method

AC (2nd) 93% 1/10,000ft2 Nuclear Method
AC (3rd) 93% 1I10,oooft2 Nuclear Method



I
I SPECIFIC REQUIREMENT OF QC

;

I Choppy Road #3 (Cornering Course)
QC Item

Type of Work Tolerance Frequency Testing/Measuring

I
Method

Elevation Subgrade ±12Dml 2/100'
ABC ±12Dml 2/100' Level at Form Setting

I AC ±12Dml 2/50' Location
Portland Cement Concrete (PCCP) (]'~l.smm 2/less than O.lm Micro level +

Profilograph
at wheel position

Form Setting (]'~0.7Dml 2/less than 0.5m Micro Level

Width ABC -50- 11100'
AC -30""" 1/100'

Thickness

Proof Subgrade 7Dml whole surface 20 ton Tire Roller
Rolling ABC 5Dml whole surface Benkelman Beam*

Smoothness
(Pd, TCR)

Slide
Resistance

Compaction ABC 95% 1I20,000ft2 Site Density
Degree AC 95% 1II0,000ft2 Nuclear Method

Joint & Step Micro Level at wheel
S.T.P. (Choppy Road B only) ±IDml 2/Joint or Step position

Width of
Joints & Tape at wheel
Cracks Joints & Cracks ±3Dml 2/joint or crack position

Location of
Joints & Tape at wheel
Cracks ±50- 2/joint or crack position

I
I
I
I
I
I
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*)

Sand Patch 'Method

A. Sand to be used

100% passing #100 sieve
0% passing #200 sieve

B., Method to measure

Spread 10 cm3 sand on the road surface as large as
possible by a ruler.

Measure the size of spread circle diameter on two
rectangular points

Take the average diameter

C. Calculation of Texture

t = V x 10
A

t: . surface Texture (rom)
V: Volume of Same (cm3

)

A: Sand spread circle area with the above diameter
(cm2

)
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APPENDIXB

QA/QC FLOW DIAGRAM FOR
HIGH SPEED TRACK AND

RIDE & VIBRATION SURFACE ROAD
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This diagram shows basic QA/QC procedure.

Hold point inspection and trial run varies work by work
.and may cause a change of procedure in detail.
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APPENDIX C

STANDARD FORM FOR QC REPORTS

,
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Farms shown here are standard forms of measurement for
submittal. Material and other testing forms shall

follow ADOT standard forms or equivalent.

The subcontractor shall submit all testing and
measurement forms with QC plan.
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APPENDIXD

METHOD FOR MEASURING
SMOOTHNESS OF PAVEMENT SURFACE



2. Testing Instruments
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1.

3.

METHOD FOR MEASURING ROUGHNESS OF PAVEMENT SURFACE-'

KODAN 200-'985 METHOD FOR MEASURING ROUGHNESS OF ROAD SURFACE

BY 8 M PROFILOMETER

~

This test method covers the method of measuring and analyzing the longitudinal roughness

of road surface using a profilometer.

2.1 Profilometer

Vertical roughness of each four reference wheels at both ends as illustrated in Fig. is

measured by a center measuring wheel.

2.2 Towing Car

A car that can be driven at a constant low speed with a towing mechanism.

Method of Measuring

3.1 Measuring Position

Roadway outer edge or 75 em to , 00 cm inside from the outer lane marking of each

traffic lane where wheels pass most freQuently shall be selected. For a wide two-lane

road. where wheels pass most freQuently shall be selected.

3.2 Measuring Speed

Standard measuring speed shall be 10 km/h.

3.3 Measuring Magnification

Measuring magnification shall basically be , 1250 longitudinally and 111 vertically. For

a reduced scale. the longitudinal magnification and the accuracy in the vertical

direction (') shall be checked in advance of measurement in the section where the

longitudinal and vertical distances are accurately known.



Note (1): Since accuracy in ttle vertical direction can be fairly correlated with the air

pressure of the measuring wheel, calibration with different air pressure is

recommended.

3.4 Record During Measurement

When measuring, the locations of kilo-posts, bridges,-over bridges, tunnels. culverts,

expansion joints of bridges and over bridges. repaired parts. and cracks shall be

recorded. (Refer to Fig. 2)

3.5 Analvsis of Data

3.5.1 Prl (Profile Index - Unit is cm/kml

Prl is obtained by adding the maximum distance (ai cml between the peak and

the bottom deviating from a 6 mm long band placed at the center of the profile

of a record paper and dividing the added value by a section length (Lkml.

FrI 1:ai= L

Iai - Deviated distance from a 6 mm band (cm)

L = Section length (kmI

3.5.-2 TCR (Total Cumulative Roughness· Unit cm/km)

TCR is obtained by dividing the doubled cumulative downward displacement of

a measuring wheel by section length.

TCR = cumula t::i ve downward displacemen t:: (c.'2'7) x 2
L

Note: The section length for obtaining Prl and TCR are basically 200 meters.

This section partition line and the Prl value shall be marked on a record

paper. Bridges, over bridges. tunnels, culverts. etc. shall be marked in

---1--- -
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4.

each section. The calculated value. based on five meters in front of

and behind an expansion joint of bridges. over bridges.-etc. that are

excluded from the section length. shall be recorded in parentheses.

BG.2!1

Test results shall be classified and printed out on test form-221 .
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2.

3.

METHOD FOR MEASURING ROUGHNESS OF PAVEMENT SURFACE-2

Purpose

The purpose is to measure the longitudinal roughness of road which affect driving comfort.

~

This method is applied mainly to measure at site the roughness of roadway surface paved

by asphalt mixtures or cement concrete. The following two methods are used according to

different measuring instruments.

1) Method Using 3-Meter Profile Meter

A 3-meter profile meter is mainly used for a detailed survey of roughness in finishing

management or when investigating surface characteristic of pavement.

2) Method Using 3-Meter Straightedoe

It is most desirable to use a 3-meter profile meter for detailed survey of roughness.

However, this method is used when precise survey is not required, when the survey is

relatively small scale, or when executing a preliminary survey in advance of a test

using a 3-meter profile meter.

Measuring Instruments

1) Method Using 3-Meter Profile Meter

al 3-meter profile meter (as shown in Fig. 3.1).

2) Method Using 3-Meter Straightedge

al 3-mater straightedge (with supports as shown in Fig. 3.2).

bl Wedge: Inset a wedge with graduated scale into the gap between straightedge and

road surface. The depth inserted corresponds to the gap between straightedge and

road surface. The depth inserted corresponds to the gap between straightedge and

road surface.



4. Mepsudnq Method

, ) Method Using 3·Meter Profile Meter

a) Reconnoiter the measuring section. confirm the location of the beginning and end

points and the location of structures that obstruct taking measurements of

roughness such as bridge connecting points and manholes. and clean to remove

pebbles and trash.

b) Establish one measuring line for each traffic lane parallel to the center of the

measuring traffic lane from the beginning to end points. The measuring point shall

be about 80 cm to 100 cm distant from the edge of traffic lane tor finishing

management or inspection purposes and shall be the bottom of rut on the right or

left side for a survey of test pavement or a measurement of surface charaCteristic

for road management purpose.

c) Record the road surface roughness by pulling the profile meter at a normal walking

pace from the beginning to end points.

2) Method Using 3-Meter Straightedge

a) Reconnoiter the measuring section. confirm the location of the beginning and end

points and the location of structures that obstruct taking measurements of

roughness such as bridge connecting points and manholes. and clean to remove

pebbles and trash.

b) Establish one measuring line for each traffic lane parallel to the center of the

measuring traffic lane from the beginning to end points. The measuring point shall

be about 80 cm to 100 cm distant from the edge of the traffic lane for finishing

management or inspection purposes and shall be the bottom of rut on the right or
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left side for a survey of test pavement or a measurement of surface characteristic

for road management purpose.

cl Measure the gap between the straightedge and road surface at 1.5 m intervals by

moving the straightedge from the beginning to end points as shown in Fig. 3.4.



5. Arrangement of Results

1) M81hod Using 3-Meter Profile Meter

at Divide the entire measuring line into 100 • 300 m sections.

bt Draw an arbitrary reference line on the waves recorded on the chart paper and read

the wave height from the reference line at 1.5 m intervals.

c) Calculate the standard deviation for each section using equation (3-1) to obtain

. measured roughness. The unit shall be in mm and the value shall be calculated to

two decimal points. However, data around manholes which are obstacles to

measure roughness shall be excluded.

a -JlId2 • (Id)2/nl/ln-ll ..... (3-')

a • Roughness (mml

d • Measured value of wave height (mml

n - Number of data

d) Record the obtained roughness, the beginning, and end points of the section, the

length of measuring section, and the measuring instruments.

2) Method Using 3-Meter Straightedge

at Divide the entire measuring line into 100 • 300 mm sections.

bt Calculate the standard deviation for each section using equation (3-') to obtain

measured roughness. The unit shall be in mm an the value shall be calculated to

two decimal points. However, data around manholes which are obstacles to

measuring roughness shall be excluded.
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cl Record the obtained roughness, the beoinnino. and the end points of the section,

the lenoth of the measurino section, an the measurino instruments.



Recorder fixed at the center

Fig. 3.1 3-meter profile meter

mll~i£ IF +~
Measuring wheel

~- 3·2 3 III iiliJ':~:ili~Jl em f;j ~ )
Fig. 3.2 3-meter straightedge
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;Gmm~)J~7~77~/7 .
(~lInl<1) al.~i:: 7.i (1) J2i«. f.ti:ln.) (ixllll(1)uttiE: '-1Q) ~2;r.:r.)'.l10 Second position of straightedge

First position of straightedge 0 rJJ ri mll~.umt jiJi· !- ...j~ i· Unit

0: measuring point UI1.{ft: Inrn)

~- ~ -4 ilifOCjtO)nlIJ~1Ji1;

Fig. 3-4 Measuring method by direct reading
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PART 33D-NAT10NW1CE PERMITS

Sec.
330.1 General.
330.2 Defuutlona.
330.3 ACUvlUea OCCWlnlJ before cenaln

dalea.
330.4 t>ublic nouce.
330.5 Nauonwlde llermHs.
330.8 Manalemenl llracuces.
330.7 Notificauon llroceaurea.
33o.a Diacretlonary Aulhonty.
330.9 State Wiler qualny cenlfic:atlon.
330.10 Coaalal Zone Mana.emenl

conalatency determination.
330.11 Nluonwlde llemut venficauon.
330.1% £Xpirauon of nationwlCie pemut••

Aut1lority: 33 U.s.c. 401 et aeq.: 33 U.s.c.
13+1: 33 U.s.c. 1413.

§ :s:sa., General.

The purpose of this l'e3Ulation i. to
descrIbe the Department of the ArmY"
fDA) nationwide pennit program and to
list all current nationwide pemuts which
have been issued by publication herein.
A nationwide permit is a form of general
permIt which may authorize activitie.
throu~out the nation. (Another type of
generai pemut is a "regional permu"
and is issued by division or district
engineers on a regional basi. in
accordance With 33 CFR Pan m}.
Copie. of regional conditions and

modifications. if anv. to the nationW1de
pemuu can be oetained from the
appropnate distnct enginetT'.
Nationwiae permits are ciesigned to
allow cenain acuvnies to occur With
little. if any. deiay or paperwork.
NalionW1ae permits are valid only if the
condUion. applicable to the nationwide
pemuts are met. failure to comply with
a condition does not necessanly mean
the activity cannot be authonzed but
rather that the acUvity can only be
authonzed by an individual or regional
permit. Several of the nationwide
permits require notification to the
district engineer prior to commencement
of the authorized activity. The
procedures for this notification are
located at I 330.7 of this Part.
Nationwide permiu can be iuued to
.atisfy the reqU1remenu of sectlon 10 of
the Rive,., an,ci Harbo,., Ac:t of 1899.
leclion 404 of the Clean Water Act.
ane/or .ec:t1on 103 of the Marine
Proteclioa. Resean:n and Sanctuane.
Act. The appilcable authority is
indicated at the end of each nauonwllie
penNt.

f m.2 DeftnlUona.

(a) The definitions of 33 CFR Parts
3%1-3%9 are applicable to the term. used
in this Part.

(b) The term "headwaters" .means the
POint on a non-udal stream abo"'e which
the average annual flow i. less than five
cubiC feet per .econd. The district
engineer may esumate this pomt from
available data by uSing the mean annual
area precipItation. area drainage! basin
maps. and the average runo!f coeffiCIent.
or by slmllar means. For streams that
are d.-y for long penod. of the year.
dlst.~:: engIneers may establish the
"nea:iwaters" as that pomt on the
stream where a flow ci five cubiC feet
per secona is equaled or exceeaed 50
percent of the time.

{c} Discretionary authomy mea:ls the
authonty delegaled to diVIsion en~neers

in § 330.8 of this part to ovemde
proYISlOnS of natIonwide permits. to add
regional conditions. or to require
indiVIdual permIt application.

f 330.3 ACUVltlu occumnv IMfore ceruin
date..

The follOWing activities were
permitted by nauonwide permits issued
on July 19. 1977. and unless modified do
not require Curther permittmg:

(a) Discharges of dredged or fill
mat!!'rial into waters of the United States
ouuide the limits of navigabie waters of
the United States that.occ:urred before
the phase-in dates which bega~ Jul1' 25.
1915. ana txtenaeci section 404
Jurisdiction to ail waters of the United

ATTACHMENT "A"
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States. (These pha.e-in dates are: AIter
July 25. 1915. di.charge• .nto navigaole
waters of the United States and
adiace,:u wetlan~s: after Septemocr 1.
1975. diieh4Z!es ttUo navigable waters
of the Umted State. and their pnmary
tnbutane•• mcluding aciiacant wedands.
anci into narural laku. graater than 5
acres ~ .uriace area: and after July 1.
1977. dl.charges into all waters of the
United States.) (Section 404)

(b) Strucrures or work completed
before December 18. 1968. Or in
waterbociies over which the dlatrict
e"itneer had not asserted jurisciiction at
the time the activity occu."T'ed provided.
in both instance•• there i. no
interference with l1avtgation. (Section
10) ,

f 330.' Public notice.
(a I Chj~;of En8in~IIf'$. Upon propo.ed

is.uance of new nationwicie permits.
mociification to. or !"eissuance of.
existing nationwide permits. the Chief o(
Engineers will publish I notice in the
Federal Re!ister seeking public
comments and incluciing the opportunity
(or a puolic hearing. This notice wiil
atate the Ivailabihtv of informanon at
the Office of the Chief of Engineers and
at ail di.trict offices which reveals the
Cof1'" provisional determination that
the proposed activities comply with the
req~iramentl for issuance under general
permit authoritv. The Chief of Enszineers
will prepare this inform'tion which will
be supplemented. if appropriate. by
division engineers.

(bl DistrIct ~n8in~~f'$. Concurrent
joVilh publicallon in the Ferieral Register
of proposed. new. or reissued
nationWide- cermllS bv the Chief of
Engineers. dIstrict engineers WIll ao
noufy the known Inrerested pubhc by an
apprOllnare notice. The nouce WIll
inciucie regIonal condmons. Ii aov.
developed by the dIVIsion engtneer.

§~.5 HatiOftWtde "rmftL

(al Authorized ac:jvi:I~$. The
folloWl:t.g activities are hereby permitteci
provicied they meet the conciitions lined
in para~pn (b) of this .eenon and.
wnere !"equired. comply with the
notification procedure•. of I 330.1.

(1) The placement of aid. to
navigation and regulatory markers
which are approved by and !nataHed in
accordance with the !"equirement. of the
U.S. Coa.t Guard (33 CFR Pan 86.
Subchapter C). (Section 10)

(2) Structure. constructed in artificial
canall within principally !"estdential
developments wne!"e the connecuon of
the canal to a navigable water of the
United Slate. hal been previously
authOriZed (.ee 33 en Part 32%.S{g)).
(Section lO)

(3) The !"epair. rehabilitation. or
replacement of any prevtoully
authorized. currentlv serviceaole.
,tructW'e or fill. or of any curnntly
aerviceable structure or fill constructed
prior to the requirement for
authOriZation. provided .uch repair.
rehabilitation. or replacement does not
re.ult in a devtation from the plan. of
the oriStnal .tructure or fiil. and further
provideci that the atructure or fill has not
been put to u.e. difleri"i from u.e.
speeifieci lor it in any permit authon:mg
iu original construction. Minor
deviations due to change. in materials
or construction techniques .nci wnich
are necellary to mue repair.
rehabilitation. or replacement are
permitted. Maintenance ciredging and
beach restoration are not authonzeci by
thi. nationwide permit. (Section 10 anci
4041

(4) Fish and wildlife harvesting
devices and activities .ucn a. pound
nets. crab trap•• eel pat•• lobster trap••
duck blinda. and clam and oyster
diggi"i. (Section 10)

(5) Staff gasel. tide gages. water
recordi"i d1tvice•• water quality testing
and improvement cievicel. and .imilar
scientific .tructure•. (Section 10)

(8) Survey activities includi"i core
sampling. sei.mlc exploratory
operation•• and pluggeng of lei.mic .hot
hale. and ather exploratory-type bore
holes. Drilli"i of exploration-type bore
holes for. oil and gil exploration is not
authori%ed by W. nationwide permit:
the pluggt"i ol such holes is authonzed.
(Section. 10 and 404).

(iJ Outfall structures and associated
. intake structure. where the effluent from
that outfa~: hal been permitted under
the National Pollutant Di.charge
Elimination System program (Section
402 of the Clean Water Act) (see 40 CF'R
Part I:) proVlded that the district or
divilion engmeer make. a determmation
that the iDdividual and cumulative
adverse environmental effectl of the
structure itulf are minimal in
accordance with I 33Q.i (c)(2) and (d).
Intake .tn1Cturel per se are not
inciuded-oniy thole direetly a••oeiated
with an ouaall.tructure are covereci by
this nationwide permIt. This J)ermit
incluciel minor excavation. fi11in8 anci
other work alaoelated with !natallabon
of the intake and ouaall Itructurel.
(SeCtiOIU'10 and 4(4)

(8) Structure. lor the exploration.
production. aad t:raDaponabon of oil.
gal. and mineral. on the outer
continental IheU within areal lea.ed for
such purpolea by the Department of
Intmor. Mineral Manqement Service.
provided thaH ItruCture. are not placed
within the limita of any delipated
.hipping uiety fairway or traffic

aeparation Icheme (where .uch limits
have not been cie.ignated or wnere
changel are anticiJ)atecL di.triet
engineers WIll conSIder recommendinsr
the discretionary authonty provided by
330.8 of thil Pan. and further .ubject to
the provi.ion. of the falrwav regulations
in 33 CFR 3Z2.S(1! (Sectton 10).

(9) Structurel placed wilhin anchorage
or fieett"i area. to facilitate moorage of
vellell where such are.. have been
establilbed for that PlU';'ole by the U.S.
Coa.t Guard. (Section 10/

(10) Non-e:ommeraal. 'in8ie-boat.
moonng buoys. (Section 101

(11) Temporary buoy. anci markers
placeci for !"ecreatioaal use IUch al
water .lciinland boat racing provided
th:-t ~e buoy or marlter il removed
~thln 30 ciays after it. UI. has been
diaconnnueci. At Cot'l'. o( Engineerl
reservOIrs. the reserVCJ1r manager must
approve each buoy or tnarlter
indiviciually. (Section 101

(1%) DilChal'!e of IDltenal (or backfill
or beciciq for utiiity line•• zncluding
ouaall ana intake ItructUres. provtaed
there II no chanae in preconstruction
bonom contours (exces. matenal must
be removeci 10 an upland dispolal areal.
A "u~lity Une" i. defmed .. any pipe or
pipeline for the tranaponation or any
glleous. liquid. liquiiiable. or.l~
.ub.tance. for Iny 'PUt'Pose. Ind any
cable. line. or wire for the transrruilion
(or any purpole of eleclncalenerrY.
teiephone ana telqrapn mes.agel. and
radio and television commuzucation.
(The utility line and outfall anci intake
structures wtil requU"l! • Section 10
permtt if in na~gablewaren of the
United State•. See 33 CFR Pan 3z::. See
also paragrape (a 1(7) of Ihl. a.cuonl.
(Section 4041

(131 SaNt .tabiiiuuon Icnviues
proVided:

(i) The baNt stabiiizauon acttvtt\· ia
less than SOC feet in lengtil: .

(Ii) The acnvity i. necesaary for
ero.lon prevennon:

(iii) The activity i. limited to Ie.. than
an average of one cubiC yani per
running foot placed alon@ tile bank
within waters of the Ulliled Slatel:

(iv) No matenal it placed in exeat of
the mmtmum need.d for erollon
protecuon:

(v) No material it pl.ceci iD any
wetland area:

(vi) No material i. piaced iD any
location or in any manner 10 a. to
impair suriace wa ter tlow into or out of
any weuanci area:

(vii) Only clean material free of waite
metal products. ol'!WC m.tanais.
unaighdy debriL etc. it \lied: anci

(viii) The aC1:lYity 11 a .mgte and
complete project. (SectiODll0 aDd 40')

ATTACHMENT "A"
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(141~ ra.d c::'OAiq filla mciu~
allatteaantiatlU"a, both teliWCIIU,
an~ P~Dt. t:b.at are pan oi'alUllJia
age cam;uete preject for Q"'CU1D8 ai a
non·adai wate!"body. pro'lidad that tbe
croalDlJ il Cl&iveneci. bridgeci ar
othennle ciel~ed to pnlftDt me
reSlnctiag oi. and tD wnut&Aci.
~ hi3h flows ana~ed
further thatdia~n iDto any
wetianda acijac:at to the watemody ao
DOt utmd be-roaa 100 feet CD either
aide of the ordUwy high .at1lr II:l&IX of
tha~ ~tllrDodV.A ''minor road crol&1l13
fill la defined u a CZ'DU1D8 that
inwiftl tile dilcharge of lnl than mJ
cubic yudl of fi11 matenal below the
plane of ardiDary _ w.ter. The
crolcng may reqWl'e a permit fram me
us Cout Cllud it located in DaV\8able
waten of the United States. Some road
filla may be eligible for an exemption
from the need for a Section 404 permit
altogether (lee 33 en 3%3.4). Distnet
1ng:iDeen are aumonaeci. where low
c:ircamltaDCa. indicate the nced. to
d,tiDe me t.-m ·ex~etedhiP flows"
for the PUZ';'OM oC estlbUabms
a~iit:aoilityoC this naboawlCle permit.
(SeGaona 10 and 4041

(151 DilCharps of dndged or fill
material iDc::identai to the c:anatnacUoD of
bricJ.rn aCZ"OU navigabie WIQ!l'l oC !he
Unied State.. incluc:tiq cofferdams.
a.bu1meDt&. foUDdaoOD .eal.. piers. aDd
tempara.ry c:aaatna=cm aDa aCilZ11 iiUa
pnmded audl di.c:ha:lre ha. beeD
authazized by the US toa.t Curd u

_ pan o£ the bnd8e permit. Cauaew1'Y'
and~ch filla are Dot included iD
this aatiou.ule permit and will reqUU"e
an .i:N1ivictu.1 or regioDal SecaOD 404
penmt. {SectlOll4041

(16) Return water from an upland.
cantamed cire<ilPed matenal chlllolai
area tlee 33 CFR 3%3.z(d)) proVldec tile
.tate ballDucl a lite llMCIiic or genenc
certification lInder .ecoon 401 of the
Clean Water Ad (lee abo 33 CFR
32S.%{b)(1)). The d.reci1Jm3 itself reqwre.
a Secacm 10 ptnDIt if localeC in
navilabie ••,era of the UDited Statas.
The renzm ....ror nmoif fram a
conta.m-idia~&1'1. ~
adaUDiantiveiy ci.eDDeci ... diac:.iarge
of d.redpG..taW by 33 CFR~cil
even mougn the dispo.al itaeif 0CClU'I an
the uptud ud mill doaa ACt :eqwre a
lection 404 permit. Thi. naDClllWlGe
permit aat:il6. &.be tecimical
reqw.rement far a MCl:KIZ1 40t pemut far
the Nt'Qm watel' wile.nt a. qu.a.i.ny cr£ me
return water ia contrOilec:i Dr 1M.a
~ me aecIlaD 4D1 catiiic:aJiOD
procedllna. (Secticm fIlM)

(11) f'lJJa auoc::iatad with maw
byciropoww lIft)+ecta at aiatin8
lOW. ,Gift WDeft me prvject w1Iic:h

includes me fill is bcmsed by the
Federal E;D.~•..R~laterr Cgmm1l1ion
(FERCl uricer'the FlderalE'awer Act of
19ZO. as ameneiec: has a lotal generatIn~
capaCIty of not more than 1500 lew (Z.CXXJ
horsepower): qualifiel for the shan·form
Iicenail!! proc:::ed~1 of the FERC (see 18
CFR 4.61): and the district or divi.ian
enginel!!' makes a determinatien that the
individual and cumulative adverse
effects on the envtrODmenl are minimal
in acccrdance WIth I 330.7 (c)f2l and (ei).
(Section 4(4)

(18) Dilcharges of dredged or rlll
material into all waters of the United
Slatel other than wetland. that do not
exceed ten cubic yard. a. part of a
lingle and complete project proVided the
material i. not placed for the purpole oC
stream diversioD. (Sections 10 and 4(4)

(19) Dredging of no more than ten
cubic yard. from nangable wlten of
the Uniled Stat'. aa pan oC a lin8ie and,
complete project. Thil permit aoes not
authonze the connection of canals or
other artificial watel'W1lY' to Dsvi8able
waten oC the United State. (see Sec:tion
33 CFR 3:2.S{all. (SecUOIt 101

(20) Structure•• work. and diacharge.
Cor the containment and cleanup of all
and buardoUl ,uhatances which are
subject to the National Oil and
Hazardou. Subatances Pollution
Contingency Plan. (40 en Part 3001,
provided the Regional Resl20nse Team
which i. actinted UDder the Pian
conClU'll Mth the proposed containment
and deanup action. (Sectiona 10 and
4(4) ,

(Zl) Stnactures. worit. discharges
aasoCl~tedwith aunace coal miDing
acavitiel proVlced they were authon%ed
by me Depanment of the intenar. Office
of Surface M.inin8o or by Itates with
approved programa UDoer Title V of the
Slltiace Minin8 Control anQ Reclamauan
Act of 1m; !.be appropnate diatrlct
engmeer ia ginn me opponunny lO
renew the Title V permtt application
and aU reievant Office of Suriace
Mining or .ute (a. the caae may be)
ciocumentatioa prier to any decialon on
thatappuc:auon: and !.be chaU'ict er
division engineer maku a determination
that the indiviciu&l and t:UD1ulative
advene mecu on the enviroDmlUlt from
auch .tnteture.. work. or ci.iachargu are
minimal in accordace with I § 33Q.1 (c)
(Z) aDC (3) &Dei (d). (Sectioall0 and 4(4)

(:%1 Minor 1I'I"Cft.. fills. or temporarr
atructurel req1lired for the ftiIDC7Ri oC
Wl"eCited. abancloneci. or disabled
velleis. or the remonl of man-made
obtt:nJctiODI to IlavtptiOll. 1'lWa permit
does nol aatilariD mamtmuee
d.redgiq. shoal removaL or river bank
snaggmlJ. {Sectiona 10 and 404)

(:31 AdiTioel. warit. and diac:harges
undertaken. aaaiated. audlorizeci.
regulated. funcieci. or financed. in whole
or In part. by another federal agoency or
department when! that 1!1!:tcy or
department has detennlned. pW'Suanl 10
the CEQ Regulauon for ioplemennng
the Procedural ProviSions of the
National Environmental Policy Act (40
CFR Part 1500 et seq.). that the acovit}·.
work. or discharge is cate8'OricaU,
excluded from envuonmentll
documentatioo because it is included
within a category of acoons which
neidler individually nor cumwati\'ely
have a significant effect on the human
environment. and the Office of the Chief
ofEnginee~ (ATI'N: DAEN-CW~'II')
has been furnished notice of the
a~encY'1 or deparunents appu"tion for
tile categonc:al exchulon and coftcura
with that detetmmauOIl. Prior to
approvai for PW"l'oses of this nationwide
permit of any agency's categancai
exlc:usiona. the Chief of Engtneers will
solicit comments We. publicallon III

the f.a.ral it.... (SectIons 10 mel
4041

{Z4) Any activity pennilted by • state
acimiDiatenDg its own Section 404 permit
pl"OIflD1 for me cWcharge aC d.rec13ed or
fill material authorized at 33 U.S.c.
1344(IHIJ is permuted pursuant to
lection 10 of the Rivers Ind Harbors Act
of 1899. Those acnvities wtuch do not
iDvolye e section 404 state penmt are
not included in this nl tionwieie penmt
but many will be exempted by ,eCOOD
154 of Pub. I. 94-Sa7. (See 33 CFR
32%.3(a)(Z}). (SectIon 10)

(25) Discharge ai concrete into tightly
sealed fonns or celi, wnere the concrete
is used as a structural member willcl1
w';)Ulli nat otherwise be suoject to Clean
Water Ac: junsdictlon. (Se<:non 4(4)

(Z61 Disch:1~es of drec13ed or fill
matenal into the wate~ Hsted in
para~rapns (aj(261 (i) and (ii) of this
section except those wiUch cause the
lou or substantiai adverse 1n0dificauo16
of 10 acres or more of suen waters of the
United States. incluctin8 wetlands. For
discharges which cause the 1011 or
substantial aaverse modification oC 1 to
10 acres of IUch waters. incJ.uding
wetlancis. notificauon to the chstri"t
e.agineer is required in aet:ardance with
section 330.7 of !his seclion. (SectiOll
4(4).

(i) Non·tical rivers. streams. and thei&
lues and impoundmel'l ts. Ulcluding
adjacent wetlands. that are located
above the headW1lters.

(ii) Other non-tidal waten of the
Unitea StateL includi.l:l3 adj.cut '
wetiancia. that are not pan oi ••uri.CIt
tributary Iystem to inte~tate waters 01
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na"'lgable waters of the United Stales
(Le_ Iiolated Walel'S).

(b) Conditions. The folIowing special
conditions must be followed In order for
the nationwide permits identified in
paragraph (a) of this Nction to be valid:

(1) That any discharge of dredged or
fill matenal will not occur in the
proximity of a public water supply
intake.

(Z) That any discharge of dredged or
iiiI matenal will not occur in areas of
concentrated shellfish production unless
the discharge is directly related to a
shellfish harvesting actlVlty authorized
by paragraph (aU..) of this section.

(3) That the activity will not
jeopardize a threatened or endangered
spectes liS Identified under the
Endangered Species Act {ESA). or
destroy or adversely modif}' the crill:al
habitat of such speeies. L., the case of
fatleral alJencies. it is the 8llenctes'
responstbility to compiy with t.lte
r!!qutrements of the ESA. I! the actmlY
may adversely affect any listed s~eCIes

or cn:lca! nabitat. the dtstr.ct en2:neer
must tnitiate Section 7 eonsuita:±cn In
accordance WHit the ESA. In such cases.
the district engtneer may: .

(i) Initiate sectton 1 consultation ana
t.'en. upon completion. at:thorize the
actIvity under the nzt:cr.wiac pf!rml~ by
adding. if appropna:e. acti·.it)· specific,
condi tions. or

(ii} Pr:or to or concurrent with sactlon
i c:o"nsult.tion he mav recommend
discretionary auther{tr (See sect::Jn
330.8) or use modification. suspension.
or revocation i'rocedt:r!!s (See 33 CFR

--:325.7).
(4) That the activity shall not

significantly disropt the mo\'ement of
those species of aquatic life indi~enous

to the waterbody (uniess the primary
purpose of ttte fill is to Impound waterl:

(5) That any dischar~e ~i dred;~d or
m; matenal shall consISt of suitabie
m.uenal free from tOll.ic pollutantl lsee
se~!lon 30i of the Clean Water Actl in
to:orjc amounts:

(6) Tha! any Itructure or fill
authorized .hall be properly maintained.

(7) That the activity will not occur tn a
component of the National Wild and
Scenic River SVltem: nor in a river
officially desi~ated by COqre.1 al a
"study river" for pOllible inclusion in
the IYltem. while the nver il in an
officialltudvltatul:

(8) That the acuvity Ihall not caule an
unacceptable interference With
naviga tion: ,

(9) That. II the activity may adverselY
affect hiltoric propentes wiuch the
National Park SeMce bas lilted on. or
determined eligible for lilting on. the
National Regilter of Histone Place.. the
peftllittee will notify the disUict

engineer.lf the district en.gineer
determines that IUch historic properties
may be ad\'ersely affected. he will
provide the Advisory Council on
Historic Preservation an opportunity to
comment on the effects on such historic
properties or he will consider
modification. luspen.ion. or !'Pvocation
in accordance with 33 CFR 325.1.
Furthermore. that. if the permittee before
or durin~ prolecution of the work
authorized. encounters a historic
property that has not been lilted or
determined eligible for listing on the
r-;ational Regilter. but whic;h may be
eligible for listing in the National
Register. he shall immeC'iiately notify the
distnct enrineer:

(to) That the constrl1etion or operation
of the acti""ity will not impair re.erved
tribal nghts. mcluding. but not lunited
to. reserved water nghu and treaty
fishing and hunti.'tg ngins:

(11) That in cenain .tate•. an
indh'idu"l .tate water quality "
cenification must be obtamed or waived
(See t 330.~):

(IZ) That in certain states. an
indi,,;dual state coastal zone
management conlistency concurrence
must be obu.ined or waived (See
1330.10):

(13) That the activity will comply with
r!,ponal conditions which may have
been added by the di\;sion engmeer
(See t 330.8(all: and

(141 That the management practices
listed in I 330.8 of this pan Ihall be
followed to the maximum extent
practicable.

(c) Further information. (t) Diltrict
engtneers are authonzed to deterzzune if
an Ictlvity coml'hel with the terms and
conditions of a nauonwide genmt unieSl
that decilion mUlt be made by the
divillon engmeer In accorciance With
§ 330.1.

(Z) NatiunWide petm1ts do not obviate
the need to obtam other Federal. state or
localauthorizauonl reqwred by law.

(3) NationWIde penn.its do not grant
any property nghts or exclusive
privilese"

(4) Nationwide permits do not
authorize any injury to the property or
rightl of othera.

(5) Nationy."lde pennits do not
au::orize interference with any exilting
or propoled Federal project.

(d) Modification. Susp~nsion or
RevtJcation tJf Notionvnde P~rrnits. The
Chief of E.'1gineera may modify••ulpend.
or revolte nationWidepermitJ in
accordance with the relevant
procedures of 33 CFR 325.1. Such
authonty includes. but il not limited to:
adding individual. regional. or
nationWIde conditiona: revoking
authori:auon for a category of activities

or a category of waters by requiring
individual or regional permits: or
revoltini an authorization on a case-by­
case baJis. This authonty il not limited
to concern. for the Iquatlc enVlronment
81 il the discretionary authonly in
§ 330.8-

'33O.a ........lMnt pt'HtlceL

(a) In addition to the conditionl
specified in I 33Q.S of this Part the
following management practicel Ihall
be followed. to the maximum extent
practicable. in order to minimize the
adverse effects of these discharges on
the aquatic environment. Failure to
comply with these !,!'actices may be
cause for the district engineer to
recommend. or the divilion engineer to
take. dilcretionary authority to regulate
the activity on an individual or regional
basi. pursuant to t 330.8 of this Pan.

(l) Dllcharges of dredged or fill
matenal into waters of the United States
lhall be avoided or minimized through
the use of other practial altema bves.

(2) Discharge. in Ipawning area.
duriD3 Ipawning lealonl Ihall be
avoided.

(3) Discharges Ihall not restrict or
impede the movement of aquaue: Ipeaes
indigenoul to the waters or the p.l.ag.
of nonnal or expected billh flowl or
cau.e the relocation of the water (uniesl
the primary purpose of the fill i. to
impound waters I. -

(4) If the dilcbarge creates an
im~oundmentof water. adverse impacts
an the aqUGilC system caused by the
accelerated pa..a~e of water and/or the
reltrlctlon oi :ts flow Inall be
mim'tllzed.

(5) Discharge In weriands areal shall
be avolued.

(61 Heu"y eO'JI~n:ent woritin~ in
wetlands ,h.~l oe p.aced on malS.

(7) OISc,o,!:'ges inl" breeciing areas for
m:g...t.)~ y.aterier.,! shall be Ivolded.

(81 A;! :c:=~=ra!'Y r.:iJ shaU be
remc\'ed in :'::etr eeti:,et}'.

f 33Q.1 Hotffica1ion IIIl1C11......

(it) The gene:al pent".mee shall not
begin cisci:a~es re:;utrUlg pre-dilcha~e
noufication pursuant to the nattonWloe
permit at f 330..5(a}(ZS):

(l} Until notified by the district
enstineer that the work may proceed
unCier the nationwide permit Wtth any
special conditionl imposed by the
diltrict or divi.ion engineer: or

(2) If notified by the district or
division engineer that an individual
permit may be required: or

(3) Unlesl 20 days nave paned ~m
receipt of the notificatlOn by the dtstrlct
eftlineer and no nouce has b~n

AITACHMENT IIA II
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rece1Yed from the diltrict or ciiviaion
e~.

(b) Notification pursuant to the
ua:iacwKie penmt at I 33Oo5la)(Z6) m"lt
be in wnang and incmde the
inicnnauon li.Ited below. Notilicacoa il
not an acimillion that the proposed
work woulci re.ult in more than minimal
impacta to watera of the Uni~d 5tatn: it
limpey ailoWl the ciistrict or divi.ion
enpneer to evaluate lpecific activiun
for compliance WIth general perm1t
c:::iteria.. \

(1) Name. acicinu. and pbone numoer
of the general permmee:

(Zl l.ocauon of the planned work:
(3l Brief ciucriptiClz:l of the proposeci

work. its PIUpON. and tite approximate
.la ai the waters. inc:iuchng wetlands.
which would be 10£t or .ubltsnuallr
adversely modtfied II a reswt of the
work: and

(41 AJJy specific: in/ormation reqw.red
by the nabonW1ce perm:~ and ae)' other
information that the permittee belleves
il appropnate.

(c) District e"gi"Ht"~view of
natifi=tron. Upon reaipt of
noufication. the district m~eer ...m
promptl~' reVIew the general pemun~'1
notificauon to determme which of the
follawmg procedurn Ihowd be
followed:

(ll U the naoonw;de permit at
, 3:lO.5(aj(Z81 il Ulvolved anchhe ci&stnct
enpeer detemunn either. (i) the
propoled activit'!-· fal1l wUbm a ciau of
dilch~or will oa:m' m a caMgOry of
waten wiuch hal beeD prevunwy
identified bv the R=canal
Adtmmarrator. EnvUonmelltal Protecaon
Agency: Ule Reg1azW Inrector. Fish aDd
Wildlife Servtce: the Re,loo.al Director.
!liauonai Manne F&aAenel Servu:e: or
the head. os the appropnate nate
r:a rurai resoW'ce q&DC1e. AI Oeu\8 of
parucular tIltuelt to tAOle agenQe&; or
lii) the paruc:ular ciilcharge has ~ot oeen
previousiy identified but he believe'S It
may be of imporo..ance to tho.e agencet.
he wlll promptly forward the
notitlcabon to the divilion er.srineer and
the head and appropnate Itaff offic:ia.i.s
of thole agences to ai£ord thOIl
allencel an adequate oppO:'tunity before
.uch discharge occura to consider IUch
notification anc expresl their Views. if
any. to the discict e~eerconcerning
whether indi\'idual permits Ihould be
required.

(21lf the naconwide 1"!rmitl at
§ 33Oo5(al (7), (lil. or (Zllare mvoived
and the E.:lvirorunental Protectlon
Agenc;. the FiEh and Wildlife Sen'lce.
the Nationai Martne Fishenes Set"Vlce or
the appropnate .tate natural resoun:e or
water Quauty ageaeJe. forward concerns
to the ciislnct en!lIn~r. he ".'ill forwarei
those concerns to tbe ci&\'islon engmeer

togethm'Witba ~temmt af the faetan
peftmeDt to a ci.etzn:W1&tiOD a:i tl:te
envi:omzwnal efiectl eli me proposed
dis~.. mcWding meae Nt icne in
the ..a4(b)(l) gwdelinca. and 1mYl~
en the specfic POUlts raiaed by mON
agencies.

\3) If the nationwide PemUt at
§ 330.5(a)(21} is invClived the diatnct
~eerwill give concz to the
Envirocmmw ProMCDOD Agency and
the appropnate Itate water quahty
agccy. Thia Dobce will include al a
mmimum the wormat1On reqmz.d by
p~~ph(blofUtillectio~

(d) DiviSIon engineer /'fn'iew of
natifioauon. The divilion qlDeer will
reVIew aU notificatioaa reiMoed to him
in acconiance with lJuqr&pA {cKl) or
(c)(2) of chis .eenon. The diUDD
e.ngmeer will reqwra aD individual
pemul when he cietc:mme. chat an
acti\itv does Dot =mply with the terms
or c:oneuuona oi a nauonwide permit or
does not meet the deii.citlcm of a SeDeral
pennlt (lee 33 CFR 3";- "(f) ana m.z{Zl))
includin& dilchUJes under me
nationWIde penmt at • 33Ui(a}(Z8)
which haYe more titan minimal &dverae
e.IlVU'Ocmental efieeta on the aquaDc
en\'1fOcment when V1ewed either
cumulatively or leparately.1n reaching
his deemon. he will re\'inv faetors
peranent to a determinanon of the
e:lW'Ocmental efiecta of the propoaed
dlschal'l!e. mcludiDg those let forth in
the 404(b)(1) guidelines. and will give
full con.,cieraucm to the views. if any. of
the federal and .Iate natural resoun:e
agencies identified in paragraph (cl of
Uu. lecnon. Lf the diVISIon engtneer
deClciea that an mdividual permIt il not
~u£red. and. a federal or appropnate
Itate naruralrelource a!ency hal
indicated. In wntUlg that an actiVIty may
result Ul more titan mtnimaladverse
en\'U'onmental impactl. he will prepare
a wntten Itatemenl. available to the
public on requelt. whIch letl forth his
r"ponae to the Ipecific potnts raIsed by
the ccmmentift3 8gency. When the
dlvilion engmeer reaches hia decision
he WIll notti}' the diltnct ensmeer. who
will immediately notify the general
permittee of the divilion e~er'I
decllon.

§~ 0I:ecrd0nary autnOfttY.
Except al proVIded in paragraphl (e)

(2) aDd (d) of WI lection. division
engmeen on their own mitiaave ~r u~on

recommendaaon oi a w.tnct~eu
are aUUlori:ed to modify nauaaWJCie
!"ermllS b~' aading re~onal caDoCitiOCI or
to ovemde nauonwicie penmu by
rea1l1l'U1g incilvidual penmt appucauons
on 'a case-bv-e:aae oala. for a category
of acuVlueS: ar lD speafie reographlc:
areal. D15crenonary autbOli!l' will be

ba.ed em couce:ca for 1fte aq1laoc
environment 8. cx;nonaed. in tite
guideliDn publial1ed by EPA pursuant to
uet:loa 404{bItt). !-to CFR Part %:10)

(a) Activity Sp«:i.f'ic conditiems.
Di'rilrion~een are Slltilcn:eci to
modify nauonwide ~ts by adding
individual condition. on a cale-by<ase
ba.la aJ'Phcabie to =rtaiD aCOVlDe.
within their divilion. Activity lpecUic
C'Cndinona may be added by the Diltnct
E:lgiDeer in inltanc:n where there is
mutUal agreement beftften the district
easmeer and the permittee. Furthermore.
district mgmeen will condition NWPs
wlth ccndinonl which have bee.ll
impo.ed on a .tate lectlon 401 water
quality ce:rtification wueci pursuant to
• 330.9 of th.ia Part.

(b) Regional conditions. Division
engineers are authtlri%eci to mod.i!~·

nationwide permit.s by adding
conditions an a generic: bali. applicable
to certam ac:uVlt1es or specific
geographic areas within their di\'isioDS.
In developing regional canditions.
di\'ision and district engineers will
follow Ilanciard permit procellU18
procedures a. prescribed in 33 CFR Part
325 applying the evalllatioD c:::iteril of 33
CFR Part 320 and appropnate paN ai 33
CFR Paru 321. 3:.::. :t::1. and JZl.
Diviaion ud dUtnct ecgiDeen will take
appropnale measures to worm the
pllb& of the additional COllcUtiOns.

(cl individualpemua-{l) Cu~bJ"
C~S. In nationwide permit cau. witere
additiozW individual or retUonal
coDditio~ ma~' not be luiiic:ie.llt to
addrell concerns for the aquatic
enVironment or where there II not
lu.ffic:ielll ume to develop .uch
conditiona under paragraphl (el or (bJ of
thillecuan. tAe li!vialon enguteer may
'Impend u.. of Use n'DonWlmie Permit
ana reqwre an Uldividual pemut
appucauon on 8 cate-by-ea.e oasis. The
di.tnct engmeer will evaiuate tite .
application and will either issue or oe.n~·

a pemut. However. if at any ume the
realon for tUiq cUscreuonary autnonty
is ..&ianeli. then the divi.ion eDlWleer
may remove the IUlpeaaion. ~acavatlnl;
aathonty Wlder the naocmwloe peml.It~

Where wne il of the naenc:e, the ci1srnct
engtneer may telephonically recommend
that the OJ vlIion engtneer ...eet
discretIonary autboritY 10 reoUU'l an
indi\'idual permit applicauon for •.
specific Icuvity.l1 the division engmee~

concur.. he may oralir a~thon%e tne
diltrict engineer to impieme.lll Uta! .
authority. Ora! authon:aticn Inow:: be
followed by written c:aAbrmaaon.

(Z) Cougary, Additicm.w:-,. ~le:
notice aDd oppornmit'!-" for pubuc: .
11eariJz{l. ciiVillicm ~eers ma~·l.leClde
that incUvic:lll&! permu appu:aUODS
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ahowd be re~uited for cat.rie. of
activHies. or lD. 'I)eotic geogral)hic
areas. However. only the Chief of
Engineers may modify, .uspend. or
revoke nationWide permitl on •
statewide or nationWide basis. The
divi.ion e~neerWill announce the
decision to person. affected by the
action. The district en!!'ineer will then
regulate the acuvity or activities by
procesllng an al)l)iication(,) for ..n
individual permtt(a) pursuant to 33 cn
Part 325.

(d) For the nationWide permit found at
§ 33005(a)(Z6). after the 11:ll)licable
provIsIon, of I 33O.7(a) (11 and (31 have
been latlsfied. the permIttee', right to
pt't'ceed under the general permit may
be modified. sU'l)encied. or !"eVoleed only
in accordance WIth the Jlt't'cedW'e .et
forth in 33 cn 325.7.

(e I A copy of all modification, or
re\·ocations of activities covered bv
nationwIde pennltswill be forwartiedto
the Office of the Chief of Enginee:s.
A~; DAE."~Wo-t'.;.

§ 330.' State wlte, ~11ty eetU1lcatJol\,
(ill State water quality cem:1catlon is

requlrea for nationwide permitJ which
may result in any discharge Into waters
of the United States. 1£ a Itate Issues a
water qualitj" certification wiuch
includes special conditions. the district
engineer WIll add these conditions as
conditions of the nationwide permit in
that ,tate. Hewne:-. jf such conditions
do not comply With the provisions of 33
CF'R 325.4 or If a state denies I required
401 certir.cation for a particular
na~ionwlde I)ennlt. authonzatlon for all
dIscharges c:overed by the nationwide
j5errr.lt wlthm the state is denied without
preiuciice until the Itate Issues an
Indivtdual or genenc water Quality
certuicatlon or waive. ilS nght to do ao.
..l.. oat:,:ct e!':~::eerWIll not process an
:n.:l:vidual pe:-mlt atlpltcation for an
actlvilY for which authonzation has
been denied without preJudice under the
nationWIde I)ermlt program. However. if
the dIvision engIneer determInes that it
would otherwise be apl)ropriate to
exerclSe his di.c:retionary authority.
pursuant to I 330.8. to ovemde the
na tlonWiae permit or permit5 in
question. he may do '0. and the di.trict
eng;neer may proceed With the
proceSllng of individual pennit
al)piieatior:s. in in.tances where I state
hal denIed the 401 water quality
certification for discharge. under I
particular nationWIde permit. applicant.
mu.t tumi.h the district engineer With
an individual or generic 401 certification
or a co~y of the application to the .tate
for the certification. If a .tate fails to act
WIthin I reasonable period of time (.ee
I 3%S.2(bJ(1)(ii)). a waiver Will be

pre.umed. Upon receil)t of an individual
or genenl: certification or I waIver of
cemtication. the propolea won: is
authorized under the nationWide permit.
II a Itate issutl • conditioned individual
certification. the di.trict engineer will
include those conditions that ceml)ly
wHh 33 CFR 325.4 as aoecia! conditions
of the nationWide pemut (see 33 CFR
Part 330.8(a)) and notify the aI)plicant
that the worle is authorized under the
nauonWide permit pro\ided all
conditionl are met.

(b) Certification requirements for
nation\\;de permits fall into the
follOWIng general categories:

(1) No cert~ficatjon nrfuinri.
NationWide permit. numbered 1. 2. 4. S.
8. 9. 10. 11. and 19 do not involve
acuvities which may reswt in a
discha~e and therefore 401 certification
is not applicable.

(2) Certification sometimes ~r;ui.~ri.

l':ationwide l)ermitJ numbered 3. 8. 7. 13.
20. 21. zz. and 23 each invclve venous
aeth·ilies. some of which ma~· ~,ult in a
discha:~e and require certification. and
others of which do not. State denial of
certification for any sl)eeffic nationWide
pe!":nlt in thi3 category affects or.:;· thole
a::tivities in;-"Iving dlSchartes. Th"se
nut involVing discha~es remain in
ef'{~t.

(3; Ce'-~I,'ication nquinri. Nationwide
pemms numbered 12. 14. 15. 16. 17. 18.
24. %S. and :5 involve activities which
would result in dischatF:~s and therefore
oWl cErtlfication is rec;u:red.

[e') Distnct englneen will take
a ppropna te measures to infon:! the
public of which wate!'bodies or reglons
WIthin the state. and for which
nattonwide permIts. an individual 401
water qU&:lty certIfication is required.

§ 330.10 CO.ltal zane manaoemem
COnillteney oete""lNtioft.

in instances wher~ a slate has not
c:onc:urr!d that a par.1cwar nauonwlce
per:nlt IS consiltent WIth an al)provec
coastal zone mana~ementplan.
author.:utlon for ali acu\,ues ,ubiect to
IUch nauonwtcie permit Within or
affecting the 'tate coastal zone agency',
area of authorirv is dertied \\ithout
prejudice ur:::~ the 3;ll)iicant hal
fu.~:shec to the d:.:net engmeer a
coastal zone management consistency
determInation pursuant to .ection 3Ul of
the Coastal Zone Management Act and
the state has concurnd in it. If a .tate
does not act on an applieant'l
con.istent:y statement Within lix month.
after receipt by the Ita!e. consistency
shall be pl'f!sumed. Di.trict engineers
wiU tale!! appropriate meaSW'e1 to inform
the public of which waterOodie. or
reglonl Within the Itate. and for which
nauonWlde pennits. IUch individual

-I

cenmtencr determiDation it~d.
Diltriet e~eerswill Dot prace.. any
permit application for an activity which
haa been aenied Without prejudice
under the natio~w1de permit program.
However. if the divilion eft8U1ee1'
determine. that it would othe!'W11e be
appropriate to exerci.e hi. dUic:renonary
authOrity. pursuant to t 330.8. to
ovemde the nationWide permit or
pen:nitl in question. he may do 10. and
the di.trict engineer may proceed With
the procelling of individual pennit
appbcationa.

J 330.11 NatJolNlOf""",t ftI'tflCatton.

(a) General permittee. may. and in
lome cales mUit. reque.t from a district
engineer confirmation that an activity
complies With the term. and conditior.s
of a nationWide permit. District
engineers will respond pt't'mptly to such
requests. The response will atate that
the verification ia vaiid for a penod of
no more than two years or a lesser
period of time if deemed apl)ropnate.
Section 330.12 takes preceaence aver
this section. therefore. it IS incumbent
upon the permmee tc remain informed
of changes to nationWIde permila.

(b) If the district enguteer deCIdes that
aD acftvilY does not compl,' wHh the
terms or conditions of a nationwide
permit. he will so notify the person
desiring to do the work and mdicate that
an individual permtt is reqUIred (unless
covered by a regional permit).

(c) If the district en~eerdecide. that
an activity does comply WIth the ter=s
and condition. of a natlo:tWlde permit
he will 10 notify the general permmee.
In luch eases. as Wltn any aCllVlty
which qualifies under I nationWIde
pennit. the genera! I)emuttee a nght to
proceed with the aCll'mIes unci~r the
nauonWlde I)ermit may be modIfied.
susl)ended. or revoice~ only In
accordance WIth tne pror:edures of 33
CFR 325.7.

§ 330.12~ 0' natIOmriGe pennttL

The Chief of Engineers Will reVlew
nationWide 1:lermtts on a continual basis.
and Will decide to either modify. rel.aue
(extend) or revolte the permus at least
every five yean. If a nationwide I)emut
i. not modified 01' reisaueci WIthin fh'e
yean of publication in the Federal
Retiater. it automaticaily eXl2lre. and
becomes ntd! and VOId. Authori%auon of
acti"ities which bave commenced or Ite
under contract to commence In reliance
upon a nationWide permIt wiil remain in
effect pt't'vided the actiVlty i. completed
within twelve month. of the date I

nationWide permit has eXl2tn!d or wne

revoked unless discretionary permit
authority h.. been exerci.ed iu

ATTACHMENT "All
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ac:a:niula! witI:l i .sna of _ Put c:r
mnritfi....tioA.~ QZ' rw'WCaCO"
procad:utwi a:. imbatlld in IccorQaA'Ce
widl dw ret.\'ut Pl"l'naiane fit 33 CFR
m.:. AcU'riUel campleud under the
authonzatioft of • llRcmw1de penmt
wtnch wws in met at !:be time 1M
acuvttr W'llS com~eted C'CBtm1!e to be
authorized IJy that natiaftwiae pmmt.

(Fll 0Gc.~ Fi1&d 11-12-86: 1:405 amj
.... CCI:I& ......
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