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December 1, 1986

Re: Soil Conservation Service
RWCD Floodway Reach 6
Buckhorn - Mesa - Apache Junction 
Gilbert Watersheds
Final Design Report
Contract No. 53-9457-00469
Greiner Job No. E-101-012

List of Deliverables

- One (1) set of sepia mylars of the construction drawings.
Seven (7) sets of blue line construction drawings.

- Two (2) copies of the design folder including the construction perform
ance schedule and time estimate, the final cost estimate and bid
schedule, and the Operation and Maintenance agreement.

- Two (2) sets of final construction specifications.
- One (1) set of final tractive power calculations.

One (1) set of computer printouts for:

Box culvert south of Apache/Higley for 50% Q100.
Hydraulics for side inlet at Transmission Line Easement.
Final hydraulics for 54" concrete pipe south of Brown Road.

- Final earthwork calculations
- One (1) set of sepia mylars for the survey control data.
- Two (2) sets of blue line prints for the survey control data.

Work Completed in the Preliminary Design Phase.

1. Final hydraulics for the main floodway for the Q100 and the 50% Q100.

2. Final hydraulics for the twelve (12) major inlet structures.

3. Final hydraulics for the east and west side collector channels.

4. Erosion protection for the main floodway, major side inlets and collec
tion systems for the major side inlets.

5. Final earthwork calculations for the main floodway.

6. Preparation of preliminary specifications, including soil-cement speci
fications.

7. Computations of quantities and preparation of the preliminary cost
estimates and bid schedule.
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8. Preliminary construction drawings including:

a. Revision to the right-of-way north of Brown Road.

b. Adjustments to the construction centerline due to the changes by the
Flood Control District in their final design of the structure at
Apache/Higley.

c. Establishing final grades for the east and west side collector
channels.

d. Finalize the design for the floodway invert and the tops of banks.

e. All utilities crossing the floodway have been plotted in profile on
the one hundred (100) scale construction drawings.

f. All the temporary construction easements (TCE) have been identified
on the plan portion of the one hundred (100) scale construction
drawings.

g. All utilities needing relocation have been identified on the plan
portion of the one hundred (100) scale construction drawings •

h. Typical sections have been completed.

i. Side inlet and floodway transition details have been completed for:
Sta. 29+00.00 to Sta. 37+00.00
Sta. 39+00.00 to Sta. 80+00.00
Sta. 87+00.00 to Sta. 95+00.00
Sta. 143+00.00
Sta. 117+74.12 to Sta. 131+00.00
Sta. 150+00.00 to Sta. 158+90.67

j. Typical side inlets and maintenance ramp details have been com
pleted.

k. Headwall details for outlet pipes at Station 92+40.61 and 36+02.00
are completed.

1. Erosion protection for outlet pipes at Station 92+40.61 and 36+02.00
are completed.

m. Channel lining details at Broadway Road Bridge is completed.

n. Soil-cement erosion protection detail is completed.

o. Typical collector channel inlet including trash rack detail is com
pleted.

p. Concrete pipe collar detail is completed.
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Work Completed in Final Design Phase.

1. Prepare final specifications.

2. Computation of final quantities and preparation of final cost estimates
and bid schedule.

3. Prepare construction performance schedule.

4. Prepare operation and maintenance plan.

5. Prepare final design report and design folder.

6. Structural design for the two (2) barrel 6'x7' RBC inlet and headwalls
south of Apache Blvd.

7. Revise the structural design for the concrete lined channels south of
Apache Blvd. and under the Broadway Road Bridge.

8. Hydraulic calculations and final design for all major inlet structures
including erosion protection.

• 9. Final construction drawings including:

a. Barrier details for the outlet pipes at Station 92+40.61 and
36+02.00.

b. Structural details for the two (2) barrel 6'x7 ' RCB inlet and head
walls south of Apache Blvd.

c. Revise the structural detail for the concrete lined channels south
of Apache Blvd and under the Broadway Road Bridge.

d. Manhole adjustment and watertight frame and cover details for man
holes within the collection system for some of the major side in
1ets.

e. Curb cut details for driveways for the maintenance roads at Univer
sity Drive and Broadway Road.

f. Backfi 11, pavement and surface repl acement detai 1s for some of the
existing roadways.

•
g. Erosion protection details for the collector channel inlets and pipe

connections from adjacent subdivisions.

h. Clearing and grubbing limits for the collection system for the major
side inlets.

i. Removal items for existing structures called out on the plans.



• Greiner

j. Excavation and backfill pay limits for all structures.

10. A prism for excavation has been identified in the final design folder,
so that permitting can take place within the floodway to remove excava
tion.

11. A temporary construction easement has been identified north of Brown
Road, west of the most westerly ri ght-of-way and for approximately
thi rty (30) feet north of the most northerly right-of-way to grade to
the existing ditch on the east side of the RWCD canal maintenance road
and to construct the north floodway terminus, respectively.

12. The power pole at approximate Station 31+50, 55 feet right (north of
Brown Road) must be relocated (by others).

13. Certain locations have been identified along the west side of the flood
way where an agreement for a joint maintenance road with the RWCD canal
maintenance road is needed. The locations are as follows:

•
Sta.
Sta.
Sta.
Sta.
Sta.

59+17.36
70+19.36

117+72.36
133+69.36
151+73.92

•

Description of Job

Major features are:

1. An excavated earth floodway channel extending approximately 13,222 feet
on centerline from the end of the sedimentation basin at Leisure World
approximately 530 feet south of Broadway Road at Sta. 161+30 to Sta.
29+08 at the upstream end approximately 405 feet north of Brown Road.

2. Thirteen (13) major side inlet structures have been designed for this
project. Ten (10) of these structures are designed with a collection
system picking up overland flows from streets or an existing retention
facility and delivering flows to side inlets notched into the east bank
of the floodway. The other three (3) inlets are culverts discharging
storm drain facilities from the City of Mesa or the Flood Control Dis
trict of Maricopa County to the RWCD Floodway.

3. At the north terminus of the floodway an inlet conveys overland flows
and intercepts flows from a ditch on the east side of the RWCD Canal and
discharges flows into the entrance of the floodway.

4. Soil-cement has been utilized for all erosion protection for the major
inlet structures and their collection systems, outlet for the 36" pipe
south of University Drive and protection for the main floodway banks and
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bottom. A plating method was designed for all areas which have a maxi
mum side slope of 3:1. A stair step method was designed for all side
slopes steeper than 3:1. A concrete lining was designed for the inlet
channel south of Apache Blvd. and for the floodway underneath the exist
ing Broadway Road Bridge. A concrete basin has been designed for outlet
protection for the 54" concrete pipe south of Brown Road.

5. Channel grades and sections per the Comparative Design Study have been
utilized during the final design phase.

Design Objective

The floodway design objective is to safely and economically convey flood
flows from the project area, thereby reduci ng flood water damage on urban
land.

Basis for Design

Work Plan
SCS TR-20 RWCD Floodway Reach 6, May, 1985
Greiner Engineering Comparative Design Study for Reach 6
SCS National Engineering Handbook Sections 5, 6 &20
SCS Design Folder A &E Contract Reach 6
SCS RWCD Channel Stability Analysis &Erosion Study
Soil Mechanic Report RWCD Floodway Reach 6
Geologic Report RWCD Floodway Reach 6
SCS, Design of Open Channels TR-25
Soil-Cement for Water Resources, Portland Cement Institute
Soil-Cement Application and use in Pima County for Flood Control Project
SCS National Engineering Manual
SCS TR-55
Road and right-of-Way Location by the Flood Control District
Engineering Design Standards - Far West States
SCS TR-67
SCS TR-5

Location and Layout

The channel alignment parallels and adjoins on the east of the RWCD Irriga
tion Canal throughout Reach 6. The alignment was based on the original work
plan by SCS dated October 1974, with the amendments due to Modification No.
3 and No.4 of Greiner's contract.

The design of major inlet structures and collection systems on the east side
of the floodway are to collect off-site drainage.

The east and west side collector channels were designed to drain the storm
water between the maintenance road and the right-of-way.
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Hydrology

Design flows were obtained from the final hydrology meeting with SCS using
the Alternative No.3 condition. The design flow is a 100-year, 24-hour
storm event. Design flows in the floodway varies from 300 cfs to 2,400 cfs.
For further documentation of design flows in the floodway see the Compara
tive Design Study.

Hydrologic analysis was performed to establish peak flows for subdivisions
adjacent to the floodway. This was done by using the SCS's TR-20 program.
The range of design flows for major side inlets is from 17 cfs to 727 cfs.

The rational method was used for hydrologic design of the east and west side
collector channels. The 100-year, 24-hour storm event with a rainfall depth
of 3.40 inches was utilized.

After re-analysis of the drainage from Apache Trail Mini Park, it was deter
mined that the retention basin has the adequate capacity to handle the 100
year, 24-hour storm event. Therefore, there is no need for the design of a
new side inlet from this subdivision.

• Hydraulic Design

1. The Main Channel

The channel geometry and grade were based on the recommendation in the
Comparative Design Report, with minor changes in design. Adjustment to
the centerline of the floodway was made between Sta. 129+98.28 and Sta.
117+74.12 due to the final design of the Flood Control District struc
ture at Apache/Higley Road. Channel inverts were adjusted in this
reach. A side slope of 3:1 adjacent to the north/east end level wing
wall was used at the upstream side of this structure. The toe of the
right embankment in the transition north of Apache/Higley Road has been
revised as per Soil Conservation Service comments in the preliminary
design review.

The north/east tapered wingwall of the proposed Brown Road box culvert
has been changed to a level wingwall approximate 25 feet in length. The
reason was that a revision was made to the rights-of-way north of Brown
Road.

•
Water surface profile calculations in the floodway were performed with
design flows of Q100 for aged condition and with design flows of 50% of
Q100 for as-built conditions.

2. Major Side Inlets

Water surface profile calculations for high flow and low flow in the
floodway were performed to finalize the design of twelve major side
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inlets. Ten (10) of these structures consist of a collection system and
a spillway. Final sizing of the spillway for these structures was based
on the assumption that maximum allowable velocity of 15 fps in the
spillway for the low flow condition in the floodway. The spillway ties
into the invert of the floodway with an invert slope of 3:1. An invert
slope of 5:1 was used for side inlet structures north of University
Drive, north of Apache Blvd, and at the Transmission Line Easement. The
inlet at the north terminus of this project has a spillway invert slope
of 0.0381 ft/ft.

The concept of shifting the maintenance road over the weir portion of
the side inlet was used at Sta. 143+66.00. This eliminates the removal
of existing 42" pipe and headwall. The side inlet at Sta. 150+66.00 was
re-designed to pick up the storm water within the right-of-way line.

Final sizing of the box culvert south of Apache Blvd. for Modification
No.4 of Greiner's contract was achieved. Selected structure is a
double barrel 6 1 x7 1 box culvert with wingwalls. The box culvert with 29
1ineal feet in length has an invert slope of 0.0353 ft/ft. The struc
tural design has been performed as per SCS requirements.

3. Collector Channels

The grade for the east and west side collector channels was designed to
reflect the new top of banks of the floodway and to assure reasonable
velocities. The hydraulic design for the east collector channel also
assures that the water will not get outside the east right-of-way. Two
summary tables show the design of the collector channels and are in
cluded in Section 4 of the final design folder.

Erosion Protection

1. Main Floodway

Areas within the floodway have been identified using the tractive power
method to establish the limits of erosion protection. Soil-cement as
recommended in the Comparative Design Study is used for this purpose.
The bottom of the floodway is to be plated with 2-6" lifts of soil
cement which extend 3 1 beyond the toe of the left and right embankment.
The embankments are plated with 8" soil-cement in areas with side slopes
of 3:1 and the stairstep method of placement is used with 8' wide x 8"
thick layers on slopes steeper than 3:1. Cutoff walls are used on all
sides of the soil-cement.

2. Major Side Inlets

The side inlets were evaluated using the tractive power method for
assessing the need for erosion protection. The upstream end of the
collector systems were plated with 8" soil-cement which extends from the
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R/W to the toe of the inlet and typically 5' beyond the toe of the inlet
and further if erosive conditions were indicated. Other areas within
the collection system were evaluated and erosion protection was applied
accordingly. The upstream side of the spillway was protected for a
distance of 14 1 upstream of the crest in most cases. If the velocities
were high enough to create erosive conditions, then it was extended.
The spi llway area is protected with 8" soil-cement and an outlet apron
was designed to extend a distance beyond the toe such that the velocity
dropped below erosive conditions. The flare angle on the apron is
12.5°. Cutoff walls are used on all sides of the structures. A soil
cement apron was also designed for the 36" pipe south of University.

Con rete channell i ni ng is used underneath Broadway Road Bri dge and up
stream of the 2-6 1 x7 1 box culvert south of Apache.

3. Collector Channels

Erosion protection for the collector channel outlet structures consist
of an 8" soil-cement apron 10 1 in length and 3.5 1 wide at the upstream
end with a flare angle of 12.5°. A cutoff wall is provided around the
perimeter of the outlet apron.

Design Folder

The design folder is set up with eight (8) sections as follows:

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8

Design Report, a &MManual, Const. Perf. Schedule
Hydraulics for Main Floodway
Hydraulics for Side Inlets
Hydraulics for Collector Channels
Erosion Protection
Earthwork Calculations
Structural Calculations
Quantities, Cost Estimate, and Bid Schedule

•

Each section contains backup information, calculations, sketches, rationale
for design decisions, results and recommenations for all design features
within the Final Design Phase.
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Operation and Maintenance Manual



OPERATION AND MAINTENANCE PLAN
RWCD FLOODWAY - REACH 6

This plan applied to the RWCD Floodway Reach 6 along with all associated
works of improvement. The Flood Control District of Maricopa County is
responsible for the features covered under this plan.

GENERAL

The RWCD Floodway is being enlarged and extended under this project to re
duce frequency and extent of inundation of developed 1ands within the water
shed. This reach is the sixth of six planned and extends from Station 29+08
near Brown Road to Station 161+30 near Broadway Road.

A regular program of inspection and maintenance will point out areas that
need to be monitored closely. This program will ensure that excessive ero
sion. sedimentation or destruction of the floodway or appurtenances is not
occ urri ng.

While no improvements in" this reach require control or operation. mainte
nance is essential for the project to function as intended over its design
life. Identified maintenance items are listed below:

MAINTENANCE

Main Channel. It is anticipated that some erosion and deposition will occur
within the floodway right-of-way. The reach between Station 128+79 and
Station 140+00 shall be monitored for evidence of erosion of the bed and
banks. Construct and extend soil-cement as needed. Unidentified localized
areas of dispersive soils may exist. Timely maintenance is particularly
critical in the following locations of higher turbulence and stress:

Along the channel bottom at the toe of the channel slopes.

Adjacent to ramps. bridge piers and other discontinuities in the channel
geometry.

Adjacent to. side inlets and culvert outlets.

Adjacent to transition areas for bridge and box structures.

Make repairs of eroded areas by replacing lost material compacted earth.
soil-cement or other suitable erosion resistant material in accordance with
the design report and the original construction specifications. SCS assis
tance is available in determining the extent of repair needed or the suit
ability of differing materials.

~ Remove deposits of loose material in the channel following significant flow
events and successive small events. Remove or destroy excessive woody vege
tation within the flow area of the channel and side inlets. Also remove any
trash or other objects dumped in the channel.



Inspect the concrete channel lining under the Broadway Road Bridge for evi
dence of uplift and report to SCS for remedial action. Repair all cracking
and chipping to this section using the following methods.

Only those cracks that are open wide enough to permit the entry of a pour
able joint filler or a mechanical routing tool should be filled. Tightly
closed cracks should be left alone. Each side of the open crack must be
refaced so that the surfaces are completely free of dust. dirt. debris. and
anything else that might prevent bonding of the new filler material.

Special tools such as random-cut saws or crack grinders and vertical-bit
routers should be used. The crack should be refaced for I-in. minimum or
full depth without deepening. whichever is less. and then blown out with
compressed air immediately ahead of refilling.

Tight-strength epoxy resin adhesives should not 'be used to rebond and seal
any cracks where subsequent appreciable movement is expected. since this
could lead to cracking elsewhere in the lining. A flexibilized epoxy or an
elastomeric filler shoulq be used in cracks that move.

Chipped concrete should be removed preferably by a sawcut along the
perimeter (for larger areas) to at least 2-in. minimum depth. and the area
blown clean. A coating of bonding grout should then be applied and the
patching mortar compacted into place. finished. and wet-cured.

Particular care should be taken to ensure that the texture and color of the
repair will match the surrounding concrete.

Repair cracks and damaged areas of the soil-cement and.report to SCS for
remedial action. Cracks wider than about 1/8 inch should be filled. The
cracks should be cleaned thoroughly and all spalled pieces of surface re
moved. The cracks are then fill ed. usi ng a hand squeegee and broom. with an
asphalt-emulsion slurry or light grade asphalt mixed with fine sand. The
crack should be sealed with liquid asphalt. An asphalt kettle. hand-pouring
pot. and hand squeegee are the most common methods. Joint sealing compounds
and heavier bodied asphalt material should be used to fill large cracks. If
necessary to replace any areas of soil-cement. the replacement shall be for
the full depth. with vertical cuts. using either soil-cement or concrete.
No skin patches should be permitted. Particular care should be taken to
ensure that the texture and color of the repair will match the surrounding
soil-cement.

Side Inlets and Collection Systems. Inspect the soil-cement lining for
evidence of uplift. settling or displacement or loss of drainfill within the
spillway area. Check for evidence of excessive erosion within the collec
tion systems and approach channels that could lead to undermining of spill
way structure and repair using the same methods as specified under the Main
Channel. Remove accumulations of debris and sediment to ensure the dis
charge capabilities of the side inlets. Note any damage or deterioration
capabilities of the side inlets. Note any damage or deterioration of the
maintenance road in the collection system. and regrade or fill as necessary.
Replace animal guards in the soil-cement spillways if necessary.
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Examination should be made to the box culvert structure and the concrete
channel located south of Apache Boulevard and the headwalls at Station
36+02.00 and 92+40.61. Remove debris. trash and other obstructions. The
concrete surfaces should be examined for erosion. cracks. joint separation
or leakage at cracks or joints. Cracks or chips in the channel lining or
floor of the box culvert or headwalls should be repaired using the same
methods as specified for concrete channel lining in the Main Channel.

Concrete replacement is the desired method if there is honeycomb or
deterioration in the box culvert and headwalls which goes entirely through
the wall or beyond the reinforcement. or if the quantity is large.
Considerable concrete removal is required for this type of repair.
Excavation of affected areas should continue until there is no questions
that sound concrete has been reached. Additional chipping may be necessary
to accommodate the repair method and shape the cavity properly.

Concrete for the repair sho~d be similar to the old concrete in maximum
size of aggregate water-cement ratio.

Forming shall be require~ for large repairs in vertical surfaces.

Particular care should be taken to ensure that the texture and color of the
repair will match the surrounding concrete.

Where joint filler has failed. the old filler must be cut and removed to a
depth that will accommodate the new sealant plus any backer rod that is to
be inserted. The same procedures and sealant materials for filling cracks
should be used for refilling joints.

Pipe handrails and pipe barriers should be inspected and repaired as needed.
Reweld. replace hinge pins. shearpins. nuts and miscellaneous items and
regalvanize as necessary.

Collector Channels and Pipe Inlets. Remove debris and sediment from the
collector channel and pipe inlets on a regular periodic basis and following
significant channel flows. The inlet structure and all features should be
examined for any conditions which may impose constraints on their proper
functioning. The collector channels should be regraded as necessary. re
placing lost material from any eroded areas with compacted earth. Pipe
inlets should be inspected and repaired as needed. Reweld. replace bars.
bolts. nuts and regalvanize as necessary on the trash rack steel and corru
gated metal pipes.

Inspect the maintenance roads for ruts left by passage of maintenance
vehi cl es and regrade with a cross slope of 1.75% into the coll ector channel
as necessary.

Fencing. Repair or replace any damaged or destroyed fencing. Repaint ex
posed metal surfaces as necessary.
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Bridges. Box Culverts and Utilities. Inspect for signs of stress or under
cutting of support structures or other problems that may affect safe perfor
mance of bridges. box culverts or utilities within the floodway right-of
way. Report any items noted to appropriate owners.

Vegetation. Large dead or dying vegetation near the inlet structures that
could affect flow to the inlets or in the channels should be removed. Re
move all vegetation. such as shrubs. bunch grasses. etc •• which might create
turbulent flow.

State O&M Handbook. The SCS National Operation and Maintenance Manual and
the SCS State of Arizona Watersheds Operation and Maintenance Handbook are
herein part of this Operation and Maintenance Plan •
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Construction Performance Schedule
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RWCD FLOODWAY R&ACa6
Performance Time Analysis
by Greiner Kngineering Sciencea, Inc.
Prepared by Tbdd Bartolome
22-0ct-86

Assumptions: For work operations and calculations

Reference: Caterpillar Perform~nce Handbook
RWCD Floodway ReaCTh 4 Calc. & Review Report
Means Sitework Data 1986

Data: Major items of construction that will determine
length of time to complete the work include:

I Mobilization
2 Clearing & grubbing
3 Pre-wet (water)
4 Channel Excavation (common)
5 Rarthfill
6 Clean up
7 Weather·

I Ltems of work or material not mentioned above
will be assumed completed during iterim periods
of construction.

2 Spread operations:
A Avg'\~ haul length> I mile (one way)

966 or 980 end loaders
96B (~truck cap. 3.4 CY) x 0.9 = 3.1 CY
980 (struck cap. 4.5 CY) x 0.9 = A.l CY
Double gated belly dump trucks (iO ea)

(struck cap. 24 CY) x 0.85 = 20 CY

3 Job layout and haul distance (see supporting data
for cost estimate)

4 Use 45 min. effective work hour

..., ";
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'. CALCULATIONS
1 Mobilization: 8 days

2 Clearing & G~ubbing

Light duty use -5 acres/day
57/ 5 = 11. 4 days

lminl800gal1hr/60min Iday/24hr.
0.00125 x 0.016666 x 0.041666 =

3 Pre'''';wet
Approx. 299,500 CY
Based on reach 4 design cales.

apply SO.5 gai/CY
50.5 X 299,500 = 15124750 gal

At approx·. 800 gpm
.. gal.

15124750 x 13.1 da

Time to fill one truck

tr:;,~~?:;;.
CY CY Loads

966: 20 / 3. 1 = 6.5.,y
980: 20 I 4.1 = 4.9

.:"1
loads min./load min.i'

966: 6.5 x 0.45 = 2.9
980: 4.9 x 0.45 = 2.2

15 days
(to allow for set-up and dismantling line.)

28 days
Note: This operatioaia.. cont-inous
and therefore includes calander days.

36960 ft. (one way)

min.
min .
min.
min.

operation A
CY to waste
CY to earthfill
x 5280 =

0.45 min.

0.25 min.
0.15 min.
0.05 min.

40.3 min.

3.6
, 0.7
22.8

.13.2

Use

Total

Cycle Time (966 loader):
Loading & Maneuver
Raise, dump
Lower

4 Channel excavation
STA 29+10 to STA 161+30 use
Excavated Material = 261900
Excavated Material =' 37600
Avg. Haul Dist. = 7
Cycle Time (truck):

Loading & Maneuver
Spread & Dump
Travel Time (full)
Travel Time femp.)

." .:;.

;;,.;.. ,~

..~ - '.

,.-," .
",,-:;
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# of Trucks per loader
13.9
18.4

min-.
···2.• 9: =
2.2 =

Tucson 602 327-3413
Phoenix 602 275-5400

966:
980:

No. of trucks
__. min.•

40.3 /
40.3 /

Calculated by Oate____ SheelNo._

4
.; .""""- CheCkedbY_~~o.lQ,,,,,- Date !h~).··S~ of
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loads/day
9

hrs.
8 =

CY/day
5760

days
45

trucks
32 =

loads/hr
1.1 x

CY/load
20 x

cycle/min
0.0248 =

32 TrucksUse

Loads per day
min/day

45 x
Cubic yards per day

loads/day
9 x

No. of-days to excavate
CY CY/day

261900 / 5760 =

No. of days to excavate
CY CY/day days

37600 / 1920 = 20

6 Clean up: 10 days

7 Weather & Dry up: 15 days

500 ft. (one way)

0.25 min.
0.15 min.
0.05 min .
0.5"0 min.
0.40 min.

loads/day
266.7

hrs
8 =

1920.0

CY/day
826.7

1093.3

1. 35 min.

CY/1oad
3.1 =
4.1 =

cycJ.e/min
0.7407 x

..'

966:
980:

Loads per day
min/hr

45 x
Cubic yards per day

load~/day
,266.7 x
266.7 x

5 Earthfill
Avg. Haul DisL =
Cycle Time (966 loader):

Loading & Maneuver
Raise, dump
Lower
Travel Time (full)
Travel Time (emp.)
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Sheet No. _

4"1 _

Calculated by'--__~ O<1le _

Checked by_----'¥;="''G::.- Date 1\

Greiner Engineering
Sciences, Inc.

fucson 602 327-3<1,13
Phoenix 602275·5400

Greiner
Engineering

·' ~

Item
--~----~----------------------

Work Days Cal. Days

l"Mobilization
2 Clearing & grubbing
3 -Pre-wet' (water)
4 Channel Excav & Fill (common)
6 Clean up
7 Weather

8
11
28
65
10
15

138

11
16
28
91
14
21

181

-,

.~
; ..•.

'"

..



1\ REPORT DtHE 23FE8:37 RUN NO. 28

.13 Schedule Report Sorted By Act No.

•

PRIMAVERA PROJECT PLANNER

REACH VI CONSTRUCTION SCHEDULE

RWCD REACH VI CONSTRUCTION

START DATE SJUL88 FIN DATE

DATA DATE SJUl88 PAGE NO. 1-



•

•

•

PRIIiAVERA
PRO,TECT PLANNER

TIMESCALE BARCHART

LEGEND

t - EARLY DATES

1 - LA TE DA TES

+- POSITIVE FLOAT

- - NEGATIVE FLOAT

/ - EARLY/LATE OVERLAP

A- ACTUAL DATES

I - DATA DATE

H - HOLl DAY

V - LEVELED DATES



-------------------------------------------------------------------.~._--------------------_.--------------- ------'.----_ ..._------------

SOIL CONSERVAT!ON SERVICE

REPORT DATE 23FEB87 RUN NO. 29

.01 Bar Chart Report - (Working Days)

PR1HAYERA PROJECT PLANNER

REACH VI CONSTRUCTION SCHEDULE

RWCD REACH VI CONSTRUCTION

START DATE 5JUL88 FIN DATf

DATA DATE 5JULB8 PAGE NO. -

WEEKLY-TIME PER.
------------------------------------------------------ ---------------------------------~-------------------- -----------------------

............. ACTIVITY DESCRIPTION .
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01 05 03 07· 05 02 06 06 03 01 05 03 07 04 02 06
AUG SEP OCT NOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV
88 38 88 88 88 89 89 89 89 89 89 89 89 89 89 89
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sorl. CONSERVATrnH SERvrCE

REPORT DATE 23FE887 nyN NO. 29.1 Bar Chart Report - (vJorking Days)

PRIMAVERA PROJECT PLANNER

REACH VI CONSTRUCTION SCHEDULE

RWCD REACH VI CONSTRUCT rON

START DATE 5JUL88 FIN DATE

DATADA TE 5JUL88 PAGE NO. 2

WEEKL Y- TIME PtR.
--------------------------------------------~--------- ------------------------------------------------------------_._-------------_ ..

........•... . i\CTIVITY DESCRIPTION .
ACTIVITY NO 00 RD PCT: COOES FLOAT SCHEDULE

STRUCTURAL RACKFILL EARLY
150 3 3 0 7 LATE

CLEMl UP E,my
160 10 10 0 0 LATE

•

•

01 05 03 07 05 02 06 06 03 01 05 03 07 04 02 06
AUG SEP OCT NOV DEC JAN FEB HAR APR HAY JUN ,TUL AUG SEP OCT NOV
88 88 88 88 88 89 89 89 89 89 89 89 89 89 89' 89

EE
I

.l. .

.EEE.

.l.LL .



KWCU Keacn b tlUlUlZJob, ~_~,.:-~ _

Description _P'-e.:-r_f_o'-r_rn_a_n_c-e---,S_c_h...:.e_d..:..u_l_e _Greiner Engineering
Sciences, Inc.

Tucson 602 327-3413
Phoenix 602 275-5400

Greiner
Engineering

Calculated by T.Bartolorne Date 02/23/87 SheetNo. l_.r- ..;...- C_he_c_ke_d_bY__~_I?? D_at_e 2_._,2_(p__-_~l O_f:=3=~

RWCD FLOODWAY REACH 6
Performance Time Analysis
hy Greiner Engineering Sciences, Inc.
Prepared by Todd Bartolome
26-Feb-87

Data: Major items of construction that will determine
length of tim~ to complete the work include:

1 Mobilization
2 Clearing & grubbing
3 Pre-wet (water)
4 Channel Excavation (common)
5 Earthfill
6 Clean up
7 Weather

Reference~ Caterpillar Performance Handbook - edition 14
RWCD Floodway Reach 4 Calc. & Review Report
Means Sitework Data 1986 -

Assumptions: For work operations and calculations

1 Items of work or material not .mentioned above
will be assumed completed duririg interim periods
of construction.

2 Spread operations: Assume 1-966 and 1-980
A Avg. haul length > 1 ·mi Ie (one way)

966 or 980 end loaders
966 (struck capacity) 3.4 x 0.85 = 2.89 C
980 (struck capaci ty). 4.5 x 0.85 = 3.83 C
Double gated belly dump trucks 00 ea)

(struck capicity) 24 x 0.85 = 20.4 C

3 Job layout and haul distance (see supporting data
for cost estimate)

4 Use 45 min. effective work hour

,
5 Comm~n ownership of loaders and trucks (1 contractor)

6 Assume that the Earthfill opeiations will take place during
the Channel Excavation operation.

7 Surveys are shown on the critical path because it runs
from the beginning of the job to stake clearing and grubbing
limits to the end of the job for final cross-sectioning.



Sheet No._2_
301 __

Calculated by T. Barto1orne Date 02/23/87

Checked by ].,:-'6, Date z..! =2.3/ %7

RWCD Reach 6 EIOI012Jobl ~ - _

Description --.:.P~e:..:.r~f~o:..:.r_"_rn.:..:.a"_'n_=.c_=.e__=_S.::_c.:..:h.::_e_=d.::.u_'_le.::.o~ _

Tucson 602 327-3413
Phoenix 602 275-5400

Greiner Engineering
Sciences, Inc.

Greiner
Engineering

1\
r---------------------------------.;..------,

CALCULATIONS
1 Mobilization: 8 days

2 Clearing & Grubbing
Light duty use - 5 acres/day

67 ! 5 = 11.4 days

Imin/80»gallhr/60min Iday/24hr.
0.00125 x 0.016666 x 0.041666 =

3 Pre-wet
Approx. 299,500 CY
Based on reach 4 design cales.

apply 50.5 gai/CY
50.5 x 299,500 = 15124750 gal

At approx. 800 gpm
gal.

15124750 x 13. 1 d y'.

Use

Total

15 days
(to allow for set-up and dism~ntling line.)

28 days
Note: This operation is continous
and therefore includes calander days.

4 Channel excavation
STA 29+10 to STA 161+30 : use operation A
Excavated Material = 261900 CY to waste
Excavated Material = 37600 CY to earthfill
Avg. Haul Dist. = 7 x 5280 = 36960 ft.(~ne way)
Cycle Time (truck):

Loading & Maneuver 3.6 min.
Spread & Dump 0.7 min.
Travel Time (full) 22.8 min.
Travel Time (elllp.) 13.2 min.

40.3 min.

Cycle Tillie (966 loader):
Avg cycle times
Bank material (+)
Common owner (-)
Cont. operation (-)

0.55 min.
0.05 min.
0.04 min.
0.04 min.

0.52' min.

Time to fill one truck

t
CY CY Loads

966: 20 / 2.89 = 6.9
980: 20 / 3.83 = 5.2

loads min./load min.
j

966: 6.9 0.52 3.6x =
980: 5 <) x 0.52 = 2.7.L.



Calculated by T. Sartolome Date 02/23/87 Sheet No_3_
Checked by '-X b Date -z.~2.:; -g'J of _3_

RWCD Reach 6 EI0I012Job --'---~----------------

Description Performance Schedul eGreiner Engineering
Sciences, Inc.

Tucson 602 327-3413
Phoenix 602 275-5400

Greiner
Engineering

•.....--------..;;...----.....,..----------------~---------.,
No. of trucks

966:
980:

min.
40.3 /
40.3 /

min. 
3.6 =
2.7 =

# of Trucks per loader
11. 2
14.8

Use 2(3 Trucks

Loads por day
min/day cycle/min loads/hr hrs. loads/day

45 x 0.0248 = 1.1 x 8 = -9
Cubic yards per day

loads/day CY/load trucks CY/day
9 x 20.4 x 2-6 = 4745.4

No. of days to excavate
'. CY CY/day days

261900 / 4745.4 = 55

•
5 Earthfill

Avg. Haul Dist. =
Cycle Time (966 loader):

Loading & Maneuver
Raise, dump
Lower
Travel Time (full)
Travel Time (emp.)

500 ft. (one way)

0.25 min .
0.15-min.
0.05 min.
0.50 min.
0.40 min.

1.35 min.

966:
980:

Loads per day
min/hr

45 x
Cubic yards per day

loads/day
266.7 x
266.7 x

cycle/min
0.7407 x

CY/load
2.89 =
3.83 -.

hrs
8 =

CY/day
770.7

1021.3

loads/day
266.7

1792.0
No. of days to fi 11

CY CY/day days
:37600 / 1792 = 21

6 Clean up: 10 days

7 Weather & Dry up: 30 days
(Based on S.C.S. experience)
This amount has been added to the total days required
for Channel Excavation, assuming seasonal rains.



REPORT DATE 20NOVB6 RUN NO. 7 REACH VI CONSTRUCTION SCHEDULE START DATE 5JULS8 FIN DATE

BC-Ol Bar Chart Report -""(Working Days) DATA DATE 5JULS8 PAGE NO.
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EEEEEEtEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
LLLLLLLLLLLLlLLLLLLLllLLllllllllLlllllllLlllllLl,

EEEEEEEEEEE.
LlllLlLllll.

*
*

----~---------------------------------------------------------------------

EARLY *
o LATE *

EARLY
o LATE

EARLY *
SLATE *

EARLY EEEEEEEE •
o LATE LLLlllll

EARLY *
2S LATE. *

WATERING
20 65 65 0

MOBIUZATIOl4
1 8 II 0

CLEARING &GRUBBING
10 11 11 0

CHANNEL EXCAVATION &EARTHFIlL (COMMON) EARLY *
30 6S 6S 0 n LATE *

TRENCH EXCAVATION
50 15 15 0

cCOLlECTOR CHANNEL INLEts
40 30 30 0

c:"\ ' DAILY-TIME PER. 1
':.'~~j------------------------------------------------------------------------------~-----------------------------------------~----
; ,~:' ACTIVITY DESCRIPTION.............. 11 18 25 01 08 15 22 29 05 12 19 26 03 10

ACTIVITY NO 00' RD peT CODES FLOAT SCHEDULE JUL JUL JUL AUG AUG AUG AUG AUG SEP SEP SEP SEP OCT OCT
~ ----------- ---- ---- --- ------------ ----- -------- 88 S8S8 88 88 88 88 88 88 88 88 38 &8 88

~.,~ SURVEYS
; Ai::"7\ -' 60'::80. ,80' 0

;<·~;,.l~tuRE EXCAVAHOtHCOHMON)
,,' 70550

, EARLY *
5 lATE *

EARLY *
25 lATE *'

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
lLblLLLllLlLlLlLlllLLLlllLlLllLLlLLlLLllLlLLLlllLllLL

. EEEEE: .
lLLll

DRAIN PIPES
80 IS IS' 0 o

EARLY
LATE

EEEEEEEEEEEEEEE .
llllLlLLLlLlLLL

. EEEEEEEEEE.

EEE

EEE
LLL

EEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEE
LLL

*
*

EARLY
LATES

EARLY *
5 LATE *

EARLY *
o LATE *

EARLY *
25 LATE *.

EARLY *
2S LATE *

EARLY *
25, LATE *

PIPE BACKFILL
100 5 5' 0

CEMENT
110 30 30 0

STEEL REINFORCEMENT
90 10 10 0

CONCRETE STRUCTURES
120 10 10 0

-'SOILCEHENT
130 30 30 0

';'::;:;G~NCRErE PIPE CULVERTS,
85 10 100



, -----------------------------------------------------------------------------------------------------------------------------------
SOIL CONSERVATION SERVICE PRIMAVERA PROJECT PLANNER RWCD REACH VI CONSTRUCTION

RE~ORT DATE 20NO\l86" RUN NO. 7

?,;,:.,r Chart RepOrt - (Workieg Daysl

REACH VI CONSTRUCTION SCHEDULE START DATE 5JULSa FIN DATE

DATA DATE 5JULS9 PAGE NO. 2

DAILY-TIME PER.
~ -----------------------------------------------------------------------------------------------------------------------------------

.~...

11 HI" 25 01 08 15 22 29 05 12 19 26 03 10
JUL JUl JUl AUG AUG AUG AUG AU~ SEP SEP SEP SEP OCT OCT
88 SS 8S 8S SS S8 88 88 SS SS S8 88 S8 88

CONCRETE CHANNEL LINING EARLY * ."
140 5 5 0 15 LATE *'~j

STRUCTURAL BACKFILL EARLY *.
",' 150 5 5 0 5 LATE * ..

CLEAN UP EARLY *
..

160 10 10 0 a LATE * I"

"" -" ,

,.. , , ," ACTIVITY DESCRIPTION .
"". ACTIVITY 1m OD RD PCT CODES flOAT SCHEDULE

!~·s:·~;;"-y,



RweD REACH VI CONSTRUCTION

START DATE SJUl88 FIN QATE

PRIMAVERA PROJECT PLANNER

REACH VI CONSTRUCTION SCHEDULE

SOIL CONSERVATION SE~VIeE

. REPORT DATE 20NOV86 RUN NO. 7

. BC-Ol Bar Chart Report - (Working Days) DATA DATE, 5JUL8S PAGE NO. 1
"'., ,n.. .' .

;,:,ejl--------------------------------------------------------------:---------------------------------------~~:~~=~:~~-~~~:---~--
.~.~ ~ ACTIVITY DESCRIPTION.............. 17 -24 31 07 14 21 28 05 12 19 26 02 09 16

ACTIVITY NO 00 RD PCT CODES flOAT SCHEDULE OCT OCT OCT NOV NOV NOV NOV DEC DEC DEC DEC JAN JAN JAN
----------- ---- ---- --- ------------ ----- -------- 38 88 88 88 88 88 88 88 88 88 38 89 89 B9

." CHANNEL.. EXCAVATION & EARTHFIll (COHMON)
. 30:; .~5 65 0

COlLECTOkCHANNEL, INLETS
. ,'{030 ,30 0

GLEARING &GRUBBING
10 11 11 0

WATERING
20 65 65 0

-----------------------------------~-------------------------------------

.--.- ..

.., .-

.'

..

.. '

..
EARty-

a LATE

EARLY
0 LATE

EARLY EEEEEEEE .
0 LATE lllLlLll .

EARLY EE£EEEEEEEEEEEEEEE .
a lAfE LLllllllllLllLllll •

EARLY'
5 LATE Ltl . . .

3 0
MOBILIZATION

1

.-~

.'

' ...

'.

, ..

LUll.

".

LlllLllLLL •

• EEEEEEEEEE.
• llllLLlLLL.

.. '

£EEEEEEEEEEEEEEEEEEEEEL " .,
LLLLllLLllLlLLLlLLLLUULLLL: :,<-; .~"'~"~ > ...
'. "-.. .-....-- - .. ~

EARLY
LATE

'EARlY
LATE

EARLY' EEEEEEEE •
5· LATE llllLlllLL .

5

EARLY
5 LATE.

EARLY EEEEEEEEEEEEEEEEEEEEEEEEEEEE •
O' LATE LllLlllLLLLLLlLLlLLlLllLLlLl .

EARLY
·0 LATE

EARLY'
25 LATE LlLLLLl~LLlli .

EARLY EEE .
25 LATE

EARLY EEE: •
25 LATE lLllLlLLLLLlLLLlLLlLLLLLLlLl .

EARLY
2S LATE

, 25

,iio 30 30 0

TRENCH EXCAVATION
50, '15' IS 0

CEMENT

CONCRETE' PIPE CULVERTS,
85 10 10 O·

CONCRETE 'STRUCTURES
120 10' 10 0

DRAIN ~IPES _
'·80_·15' IS . 0

STEEL REINFORCEMENT
90 10 10 0

PIPE BACKFILL
100 5 5 0

SOIL CEHENT
<,-)10.. 130 30 30 0

•

.•• '.SlI.:;:;~S ..'... ..... ,. ~ ..
:', - . ··::'i...:~.:!..}' ,60 ,. 80 SO il

../ •.';:-{~~,;~; - -' .:.~'.' .

: STRUCTURE EXCAVATION (COHMON)
7t} 5 50
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RWCD REACH VI CONSTRUCTION

START DATE 5JUL88 FIN DATE

~RIHAVERA PROJECT PLANNER

REACH VI CONSTRUCTION SCHEDU(fREPORT DATE 20NOV86 RUN NO. 7

----------------------------------------------------------------------~--------------------------------------~--------~------------- SOIL CONSERVATION SERVICE

-----------------~--------------------------------------- ----------------CONCRETE CHANNEL LINING EARLY EEEEE.
140 5 _5 0 15 LATE . - lLLlL .

~.. STRUCTURAL BACKFILL EARLY EEEEE .
150 5 5 0 5 LATE LLLLL .

CLEAN UP EARLY EE~;EEEEEE .160 10 10 0 0 LATE lLllllLL~l .

"
.-, ~........

. B~~ar Chart Report - (Working Days) DATA DATE SJUL3a PAGE NO. 2

~_:~:_------------------------------------------------------------------------------------------------------~:~::::~-~~:_-~--
.....•.......ACTIVITY DESCRIPTION.............. 17 24 31 07 14 21 28 05 12 19 26 02 09 16
ACTIVITY NO OD RD- PCT CODES FLOAT SCHEDULE OCT OCT OCT NOY NOV NOY NOY DEC DEC DEC DEC JAN JAN JAN
----------- ---- ---- --- ------------ ----- -------- 88 88 88 88 88 88 88 88 88 88 88 89 89 89
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" SOIL CONSERVATION SERVICE

REPORT DliTE 20NOV36-RUNNO. 7

i_Jar Chart Report - (Working Day,)

PRIMAVERA PROJECT PLANNER

REACH VI CONSTRUCTION SCHEDU(f

RWCD REACH VI CONSTRUCTION

START'DATE 5JULSS' FIN DATE

DATA DATE SJUL33 PAGE NO. - 2

DAILY-TIME PER. 2

.............ACTIVITY DESCRIPTION .
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

17 24 31 07 14 21 28 05 12 19 26 02 09 16
OCT OCT OCT NOV NOV NOV NOV DEC DEC DEC DEC JAN JAN JAN
88 88 88 88 88 88 88 38 88 88 88 89 89 89

-----------------~------------------------------------ -------------------

CONCRETE CHANNEL LINING EARLY EEEEE .
140 5 _5 0 15 LATE . ' LLLLL .

.-
"

.;
STRUCTU~AL BACKFILL EARLY EEEEE .

150 5 5 0 5 LATE LLLLL .

CLEAN UP EARLY . EE~~EEEEEE .
.'.".:.: 160 10 10 0 0 LATE LLLLLLLL~L .

,
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CONCRETE CHANNEL LINING . EARLY fEEEE .
140 5 5 0 15 LATE LLLLL .

STRUCTURAL BACKFILL -. EARLY EtHE .
150 'S. 5 0 5 LATE LLLlL .

CLEAN UP EARLY EE~~EEEEEE .
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DAILY-TIME PER. 2

RUCD REACH VI CONSTRUCTION

START DATE 5JUL88 FIN DATE

DATA DATE 5JUL83 PAGE NO. 2
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..
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aa aa as aa 88 sa 88 a8 8888 8a a9 a9 S9
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~RIHAVERAPROJECT PLANNER

.REACH VI CONSTRUCTION SCHEDULE- .

'-..

.............ACTIVITY DESCRIPTION......•..•....
ACTIVITY NO OD RD PCT CODES FLOAT SCHEnULE

SOIL CONSERVATION SERVICE

REPORT DATE 20NOV86 . RUN NO. r
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SUMMARY OF INLET LOCATIONS FOR LEFT
AND RIGHT SIDE COLLECTOR CHANNELS

/SJ(eil-tND.
;:Jl;o

. CJ.", A EJ.", /I E)... C Ei... () H Pif" J."gt" !ill'. ,1._
(ftJ ,,.0 ('t/'O

;
2
~
4
5
6
7
8
9

Ie
1/

"13
/"
'6
J4
1.7

'*19
PC
PI

•2:1
~

25
26
27
I!fJ
29
30
JI
32
33
34
35
:J6
37
:Jfj

39
off)
'II
-12
~3

Li. 3/.12.00
,tt. "/3. (J()

LI. ~.OD
Itt. 39'*•• (J()

Lt. -13-00. (J()

Itt. ~68.00

Lt. -1/1#00. ()()
Rt. 5/.68.00
Lt. 53·00.00
Rl. 67"67. CD
Lt. ~ao.ao

.Itt. 1J'''JlI.OO
Lt. 66000.00
/fl . ..~.()O
LI.7/~.(J()
Itt. ~6IJ.(J()

t..t. ~.(J()

Itt. .,I·e.oo
Lt. .,..00. (J()

II, .1P*6IJ. 00
Lt. «M:JO.OO
Rt. "'00.00
Lt. gs..OO.OO
It•. 97·~.90

Lt. gg..!JO.00
Itt .Io;s.~.90
Lt.'~/7.50
Lt~ 100000M. 00
Itt.log.7B.90
Lt. 113-32.50

. Rt. 115·7'1'.90
Rt.121·00•.fX}

RL/3P+il.5O
Lt. 1R+5C.00
Lt. 1:18.Ofj. 30
Rt./~II.!JO

Lt. "'~90.00
Rt. / ~~.II.5O
Lt. U7·13.2(1
Rt. !5~1J.50
Rt..153"93.00
J.-I-. 159--/5.00
Iii. 16/.00.00

13-15.76
1:H6.7'6
I:H-I.M
1345. #J
134~.60

1345.~2

13U.50
13~5.36

13~~.5O

/316.30
I:H-I.~
/346.26
13U.~2

1:US.18 _
134~.32

1345.12
13~~.:J2

1345.06
13-12.7'0
1:H5.00
1342.99
134-1.97
13~4./1

13~4.89

13-14.06
13~~.87

. 13'13.96
1344.05
13'14.85
1343.96
1344.82
1344.47
1342.68
1341.48
1340.98
/341.99
1340.50
!J4! .59
/3~0.67

!3ofl.~e

/3~/·3lJ

!3:J9.~

13~0.87

IJ4IJ••
IJ4IJ.26
1345.15
13~5.9fJ

1345.10
1345.92
1345.00
1345.lJ6
1345.00
13/5.lJO
/3~4.95

1345.76
1344.92
13~5.68

1:H4.~
1345.62
/344.82
/345.56
/3/3.20
/3/5.50
1343.49
13/5.~7

13~4.61

1345.39
13//.56
/345.37
13//.46
1344.55
/345.35
134/.46
/3/5.32
/344.97
1343.18
/341.98
/34/.48
/3/2. <19
/3<11.00
13<12.09
1341./7
/341.98
/3<1/.88
/3<10.32
/341.37

1339.61
1339.!JO
1336. -#)
1339.2J
1338.35
1:139.17
1338.26
1339./1
1338.25
1339.~

1338.20
1339.01
1338.17
1338.9:1
1338.07
1338.87
/338.07
1338.61
/337.95
1338.75
1338.201
13:JlJ./2
1337.86
1338.6<1
IJ37.61
1:J3lJ.62
1337.71
1337.80 .
1338.60
1337.71
/338.57
13:18.22
1336. <13
1335.23
/3:J<I.73
1335.7<1
133<1.25
1335.3<1
/33~.<I2

/335.23
1335. /3
/333.57
133<1.62

1337.5/
1337.50
1J:J7. ~5
/337.4J
1337.40
/337.J7
/337.35
IJ37.31
1337.30
1337.25
/3:J7.25
1337.21
IJJ7. /7
1337.13
1337./2
/337.07
/337.07
1337.01
13:J7.01
1336.95
IJ36.94
1336.92
1336.86
/336.8<1
1336.8<1
1336.82
1336.82
1336.80
1336.80
/336.78
1336;77
/336.<12

. 133<1.63
133<1.53
1333.94
1333.9<1
1333.37
/333.2<1
/332.89
/332.5<1
/332.10
1331.<19
1331.2<1

7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
6.00
7.50
6.00
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50
7.50

/6.90
/6.90
-19.7'0
<16.30
49.7'0
/6.:JO
/9.90
<16.30
<19.70
<16.30
<19.70
<16. :JO
<19.50
~6.30

49.70
46.30
<19.70
<16.30
55.70
<16.30
5<1.30
:18.90
70.00
46.30
49.60
<16.30
<19.90
<19.50
<16.30
<19.80
<16.30
28.<10
<16. :JO
50.70
50.30
<16.30
5/.20
<17.20
5{.60
~9.00

5D.00
52.80
36.30

0.043
0.0#3
0.019
0.039
0.019
0.039
0.016
0.039
0.019
0.0:J9
0.019
0.039
O.OC'O
0.039
0.019
0.039
0.0i!0
0.039 .
0.017
0.039
0.0201
0.0#6
O.Of<l
0.039
O.oro
0.039
0.0/8
O.oro
0.0:19
0.019
0.039
0.063
0.0:19
0.0/~

0.016
0.039
0.0/7
0.0014
0.030
0.055
0.06/
0.039
0.093



FOR
CHANNELS

I11v EHV

SUMMARY OF INVERT ELEVATIONS
LEFT AND RIGHT SIDE COLLECTOR

-------------------------------------------------- ..

------------------_._------------------------------

Lt. :Jt>I-40. 99 13<Hi.~7 InJ.t lit Stll. J/~2.00 Ht. 97.112.50 13-16.09 InJ.t lit Stll. /03+78.90
Nt. :Jt>I-oIO.99 /3-16.97 InJ.t lit Stll. J2+/3.00 Lt./~OO.OO 13-15.68 Gro••• ;'''.lIk.
Lt •. ~93.00 /346.30 JnJ.t lit Stll. 3/+012.00 JnJ.t, lit StD. ~50.00

Nt. 33+68.00 /316.701 InJ.t lit Stll. 39+68.00 .n' StD. /CH+17.50
Lt. 36+26.00 1316.21 InJ.t lit Stll. 38+00.00 Nt. 103+112.50 13"6.07 InJ.t Dt Sta. 109-178. 90
Nt., 39-17/.60 /3-16.58 InJ.t at StD. 015+68.00 Lt. 1~35.00 /3"5.56 (;rD'. ;'''.Dk.
'-~. 40+50.00 /346./8 $rD. /J,..Dk. JnJ.t. at Sta. 104+17.50

inJ.t, Dt Sta. 38+00.00 lind Sta. /08+85.00
lind StD. "'3+00.00 Nt. /09+112.50 /3"6.05 Inl.t Dt StD. //5+78.90

'-~:. ·45+50.00 /3-16./8 GrI1'. /J,..Dk. Lt./II·35.00 13-15.5" (;rll'. ;,,..ak.
JnJ.t. tit Sta. 0I~00.00 inJ.t. Dt. Sta. /08+85;00
.nd Sta. 018+00.00 lin. StD. 113+32.50

Nt. 45+71.60 13"6.62 Inl.t Dt Sta. 51.68.00 Rt. I 15+fJ2.50 13"6.03 InJ.t at StD. 121+00.00
Lt~··~50.00 13"6.08 GrD'. ;,,..ak. Lt. 116+00.00 13"5.52 InJ.t at StD. 113+32.50

,,,Jllt. I1t StD. «,8+00.00 Rt./26+1I.50 13""'.7" Inl.t Dt StD • /J2+1I.50
• nd StD. 53+00.00 Lt.IJO+OO.OO 13-13.67 InJ.t at StD. 132+50.00

·Ri~~: 51·7/.60 /3"6.56 InJ.t "t StD. 57+87.00 Nt./J2+15.10 13"3.88 Inl.t at Sta. /38+11.50
Lt ~ 55+50.00 13«.6.03 G,.l1dll /J,..ak. Lt.lJ5+oo.oo 13"3.05 G,.ad" b""lIk.

Jnltlt.l1t Sta. 53+00.00 Jnl.t. Dt StD. 132+50.00
lind Stll. 58+00.00 lind StD. 138+08.30

Rt. 57+7/.50. 13"6.50 Inlet at StD. 61+38.00 Rt. 1:RJ+15.10 /3"3.19 InJllt at StD. 1""·11.50
Lt. 60+00.00 13.,5.98 InJ.t ·at Sta. 58+00.00 Lt. 1"0+50.00 13«,2.<11 G,.ad. Drtlak.
Rt. 6~68.00 13"6."'''' InJ.t at StD. 69-1..,8.00 Jnlet. Dt Sta. 138+08.30
Lt. 63+00.00 13-/5.95 Inl.t at Stll. 66+00.00 and St o. "'2+90. 00
Rt. 68+50.00 /3-15.90 Grade Drt'D/(. Rt./""+15.10 13"2.79 Inl"t at StD. /50+11.50

JnJ.t$ at Sta. 66+00.00 Lt. "'5+50.00 13"2.26 GrDd" b""D/(.
and Sto. 71+00.00 Jnltlt. Dt Sta. ,,,~00.00

Rt. 69-171.60 /3"6.38 Inl.t Dt Sta. 75+68.00 and StD. "'7+/3.20
Lt. 73+50.00 /3"5.85 Grllde breDk. Lt. "'9-1-/3.00 /3"2.19 Inl.t at Sta. "'7+13.20

Jnl"t. at StD. 71+00.00 Rt./50+15.10 13"2.68 Inlet at Sto. 15~93.oo

~nd Stll. 76+00.00 Rt.156+55.00 /3-11.2" Inl"t Dt Sto. /61+00.00
Rt. 75+71.60 /3"6.32 Inl.t Dt Sta. 81+68.00 Lt. 157+00.00 13-1/.02 InJtlt Dt Sta. 159-115.00
Lt. 77+00.00 13"5.81 In).t Dt Sta. 76+00. OG .. Lt .161+30. 00 13"'.57 Inl.t at Sta. 159+15.00
Lt. 7!J'I12.00 13"".2" InJtlt lit Sta. 82+00.00
Rt. 81+71.60 ·13"6.26 Inl.·t..,t Sta. 87+68.00
Lt. 85+00.00 13"5.72 GradtliJ,."a/(•

Inlets at Sta. 82+00.00
and Sta. 88+00.00

Rt. 87+71.60 13"6.20 Inl"t at Sto. 90+00.00
Rt. 91·78.90 /3"6. '" Inl"t at Sta. 97+78.90
Lt. 97·00.00 13"5.60 Grade break.

Jnlet. at St~. 95+00.00
and Sta. 99+50.00

....."...
~;'
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WRITE-UP ON SOIL-CEMENT FOR FINAL DESIGN

Soil-cement has a long record of satisfactory service as a paving material
for highways, streets and ai rports. It has also been successfully used for
many years in energy and water resource projects. Applications include
slope protection, seepage control and foundation stabilization. Its low
cost, ease of construction and convenient utilization of local or in-place
soil, make soil-cement for such applications economical, practical and en
vironmentally ~ttractive.

According to the publication entitled Soil-Cement in Energy and Water Re
sources published in 1983 by the Portland Cement Association, the Soil
Conservation Service designed a soil-cement emergency spillway for the
74U,000 cubic yard earthfill Broad Canyon Dam. Built iQ 1968 near Radium
Springs, New Mexico, it was the largest Soil Conservation Service pr()ject
designed in the state. The soil-cement was prepared in a central mixing
plant and placed -on a 4:1 slope, eight inches thick. Compaction was by
smooth vibratory roller. The top level of the wide soil-cement spillway is
at the 100-year storm level and extends to the valley's bottom. The lining
was designed to control erosion during this overflow condition •

Projects in service have shown that soil-cement slope protection has ade
quate resistance to abrasion due to wave action. In Dam Construction and
Facing with Soil-Cement, published by the Portland Cement Association in
1971, laboratory studies show that exposed soil-cement containing two per
centage points more cement than required for pavement bases has goodresis
tance to rapi d stream fl ow carryi ng sand and gravel or -other debri s ~ For
maximu~ protection against debris-laden flowing water, as in channel
linings, the soil should contain at least 20% material retained in the No.4
sieve.

In Soil-Cement Applications and Use"in Pima County for F1Qod Control Pro
jects, published by the Pima County Department of Transportation and Flood
Control D-istrict in 1985, limited testing of long term erosion resistance
has been pefformed to determine the life expectancy of soil-cement. Erosion
tests have been conducted where soil-cement has been utilized as part of dam
construction or dtversion work structures. Results of these tests failed to
show any significant erosion once the outside loose and uncompacted material
was washed away. Pima County, Arizona has 20 years of experience with the
design, construction, and maintenance of soil-cement which has led to sever
al refinements of the design criteria. For example, the 1978 flood indi
cated that 500 pounds per square inch (psi) was inadequate but 750 psi was
suffi cient to withstand erosi on. Thi s erosion strength was further sub
stantiated in the October, 1983, flood which was the largest flood on record
for many washes within Pima County. In order to refine the mix design and
strength requirements to resist erosion and to provide a long service life,
quantitative data must be developed. Pima County has reviewed proposals to
perform laboratory investigations to determine the resistance of various mix
designs of soil-cement to sediment-laden flow. The tests will evaluate the
use of soil-cement both parallel and normal to the direction of flow.
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Various parameters will be considered including discharg~, percent of sedi
ment-laden material, size fraction, velocity of flow and duration of flow
versus the various percentages of cement content. This type of testing,
based on literature review to date, has not been performed anywhere else.
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In accordance wi~h your request, we have reviewed our final
Geologic and Soil Mechanics Report.s .forthe above' referenced

project. The purpose of the review was to de~ermine the
suit.ability of ~he unconfined compressive strengt.h value used

in the erosion analysis for the por~ion of the reach from

S~a. 29+45.5.2 to Sta. 90+60.

Subsoils encoun~ered in the ~est pi~s 10ca~ed along this
POr~ion of ~he r·each consis~ed primarily of sandy clays and
clayey sands wi~h varing degrees of calci~e cement.at.ion. Some
areas of sil~y sands and sandy silts were encountered, bu~ at
random loca~ions bo~h horizontally andvert.i.cally. The sample
selec~ed as most represen~a~ive for t.his portion of the reach

was a sandy clay wi~h light calcite cemeDta~ion ob~ained from
Tes~ Pit VI-2.

Due to the low velocities (1.39 to 2.05 fps) indica~ed for ~his

por~ion of the reach, ~he maximum calculated~rac~ive power was
only 0.0363 Ibs/foo~-second.Basedon Figure 6-15: in'l'R-25,
this t..ranslates to an allowable value of approximately 110
psf. yir~ually all of the subsoils encoun~ed in the test pi~s

loca~ed along t.his por~ion of t.he reach should exhibit equal or
higher cohesion values. Therefore, non-erosive cond! t.ions are

ant.icipa~ed for this portion of ~he reach.
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In accordance with your request, we have reviewed our final soil

mechanics report for the above referenced project.. The purpose of

the review is to provide information regarding depth of

precompaction ..

Attn: ·Hr.· Hichael S .. Shapiro
Project Hanager

Job No..2l25Jl08

SepteItlber 2, 1986

3Z37 East Broadway Road
P;O; Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

Re: Soil Hechanics Report
RWCDFloodway - Reach 6
Contract No .. 1:10101276000

Greiner Engineering Sciences, Inc ..
7310 North 16th Street
Suite 160
Phoenix; Arizona 85020

•:.;;
"'.f

Based on the condition and types of near surface soils encountered

along the alignment, it is recommended that an average

precompaction depth of 4 inches be used for earthwork

computations.. Due to.the variety of soils encountered and rapid

l.a.teral change in soil characteristics, actual depths will vary

throughout the alignment ..

If you have any questions concerning this information, please do

not llesi tate to contact us ..

.Sincerely,

Copies: Addressee



Greiner Engineering Sciences
Job No.2125Jl08

••

~GA~W~-"'I.\ &\"l\6fl

\f?e, . . 4-\v'~" \c~e,t ~'fO~J

Ground COm action and Shdnka ctors.J: change in the

ground surface elevation of2 4 inches can occur by compac-

tion of the surface soils to a 12 inch depth and to an average

density of 95 percent of __~he ASTM 0698 max~mum dry density.
The following tabulation presents' the relationship between

location of on-site material and approximate shrinkage of exca
vated soils placed in compacted fills at an average of ,95 per

cent relative compaction:
i,e,!

•• >1

Channel bank and bed protection is recommended for the portion of

the reach from Higley Road through the Broadway Road Bridge due to

the relatively highveloci ties which occur in this area. Some of

-11-

(% )

~I..

16.0 18.0

12.0 14.0

10.0 12.0

be used for earthwork

consider only material

effects such as trans-

Estimated ShrinkageLocation

CHANNELBANK/BEO PROTECTION

port, wind, overcompaction,or compaction of 'subsoils to
greater depths. The variety of soils encountered and rapid

lateral change in soil characteristics will affect the accuracy'
of the estimates at individual locations.

Compliance: Recommendations for compacted fills or: prepared

subgradedepend upon compliance with "Earthwork" recommenda
tions.·To assess compliance, observation and testing should be

performed under the direction of a geotechnical engineer~

,
Brown Road to Bt.a. 70+00 \

\
Sta. 70+00 to Sta. lQ6+00 \

. \
Sta. lQ6+00 to Broadway Road)

~.~~ ~.+~~\\W-~
An. average value of 14.5 percent should

computations. The estimated shrinkages

det)sification and do not consider other

•
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B(.~ SIC Ii A1 A (I NPUT l j [·m ET 3.;'

SPECH'I
CATluN
AASHTO

SLIlI
LE1.!

1

OUT~pu:r

I.Ei·')l.:L
J.

n:c~~ iUNI
t'-H~ALyti:lS

()
) NCl.< ..

~l

KEY
CUll);:
o

~(EY

),(iCA:r lON
0.00

SThM CONfIGURATION

STEM
HEIGHf

E'T
..., ~7 ,...
I ",~ ~)

fOOTING CONfIGURATION

l(Jp
WIIlfH

E"T
0" 8~}

HATlER
r }i:UNf l{EAl~

IN/Fl IN/l':t
0.0000 0 .. 0000

Nl:~AN t:AC)d Bl-<b~lt(

H II
F:r E'T

O.()O 0.00

WIDTH

12T
5.000

TOE H££L
)-':1: FT

HIl:':
W[[I"]:H .

HEtL
\J (OTH

r:r
0,00

1·IAX 1'(1):.;; Hl-::E L
nn:; HEEL
n~ 1:"1

SOIL DATA

HT. F)LL
ON TOE

FI
0 .. 00

Fl\EE- )lr:A )N ~; 1. U);' ).; )1 }vr. TO
BOA.({j) WLOtH l<Al: Il.l ~} f.. Oft }:: tiREM(

:er VT t:''i'
.. J.

« 00 0 .. 00 .-) 00 4: 00.. '" .. .-
El ILL NATEf<JAJ. FDN., I~I AIf Ell~ :tAL }'hI,(:l::NY f;(J :1.1. (:(jEE· ,;
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PREGSURES,1:"ACTORS O~ SA~EIY,ETC"

ALUW. SO IL
PRESS"

CC)NCR£l£ DESIGN PA.RAMETERS

EACTOR~ O~ SAfElY
llVEi;:-rLJRN ~;L II) LN~·i

.L .. OO

LDCAr IiJN

0.000

FC ~ t: i F Y ','1 (. l:.: ~.~
~ ;··;U LI NA X C(iN

..
J~: J~: '. ~; ~~

-". \.. r ~E " " r ll~ J.7

F: A tr ,. ,) ;'~
'~f Y" • r TH J. .i. '., ~ ...: .:. i~ ~ [.:~

"
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lAr-l):'A

CAN :!' ) U:VE 1< k< E'.l' tIl NINri :..Ji:~l LL Li hS l!.:iN
~~~~~*~******~**~*****~~~***.**AA

2AIJE 2

SOIL CUifEICiENf, KH = 0.4400

STEM RE1NfORCEMENT

ND. LOCAL THi< M; /l i' ! PEl:; JH j·jUMHNl UHi::.Al-< ES I:S !.. H':.} .
FT IN S(~ IN. ~.) l~ IN IN .. I{-r:r v r l'1-..:· ttL' J: V '.~ f· · . . . ., ,\ .l.i• '.' ·"'.Hi ....J

8 ~./

?~ cJ .. ':JG 0 " -4., ~.; 0 (\ {\ 0 (:t: 4 .. 4'/ 1 t} I,J ) '/ r:;"!
0" 00I .. .. , " · h I \.J I • ".).{

'7 b., '1l:) 9 91:) o. ::; j~ () 00 0 eo·f:) '7 .\ 00 J. :)3 1.4 .. J. () 0 .. 00I · · ....) · ·
b 1;;' (z'l 9 cJ(; () .. 2~:1 () 00 0 n 4f.j 1 L:9 0 'J'J J ~'.: .. (:c) 0 .. 00..J ·\.) .L · · · ·
5 4. 84 9 96 o. 1 ;;~ (\ 00 0 ;;34

., 0':) 0.6e l o j '70 0 00.. V · · L · .L'l.} .. .
4 3 88 9 .96 0 .07 " 00 0 u22 tl ",1 0 .. 4 ~~ 'f I~l J;: I) 0 .00· 1.} · V n ":IL"l oJ .... J tt ,.,1~.

3 ,") 91 9 .. 96 0 OJ o. 00 0 12 o. :~4 0 .,24 1:3 • ~~r) O. 00.... . ·

'"
:I 94 9 Ill; ~l (; 0 .. OJ 0 00 0 01:.' () 0'1 (l }) 1. ,;, 111 } 0 00,.. .:.. .. · • ~I .. · ~, Ill; ~·A· .

'2:",<" 1 0.':)7 9 .. ':)1') 0.00 0,. 00 o. 0 l. 0 01. o. O:~ J.3 .. 1. l o. (l I)· ,',

BOND COW~ECl10N FAC10RS

FOR AAS~IU AND Atl SPECIFICATIONS, IH2 ABO VB MINIMUM BAR PERIMETERS
ARE tHOSE EOR A 1.0 INCH DIAMETER BAR (NO.8 BAR) .. EOR BARS OF OTHER
DIAME1"F.:HS, I[IVIDE Hili Al::lUi,if. Pi~1:;:H1l::1BRS BY THE :t'CJLLGWINCi l:"ACrORS
TO OBTAIN THE REQUIRED PER [MEIERS

BAR SIZE NUMHEIx

PC
l<SI

0.51

0.39

0.29

0.20

0.12

0.07

0.02

F?ICTOR
4 5 G 7

Oa~OO Ou6~5 0»750 On(J'l5 1 .. (j()O
9 !.o

) .. ~; I' (j

? 1
';"..1.

BOND R~QUIREMENIS FOR BARS ACTING AS COMPRESSiON REeNfORCEMENT
MUST BE CHECKED BY THE DESIGNER

•!
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7. 7~? \l,1!NC:iWALL, ;,:;: 1 BAU(Sl.OJ.-'E, H~ FLU 11.1 I<t(r:;S=73PSI:: RE~lLH7'?5. PAGe

TOTAL fORCES ON FOOlING
V = 9.4, H =

WA~L SlA~lLIIY ANALYSIS

(I<lPS)

FOOT INf.:i ~"IlllH

TOE .PHOJI:CT.lIm -
HEEL t>l~U:Jr.;CT ION =

. ?"50~PT"
On'?5 FT ..

TOE PRELSURE = 2.20 K~~

SLIDING FACIOR Uf ~ArEIY

OVERTUkN1NG ~AC!OR Of SAfETY =
RESULTANT LOCAfION 0.94 fT.
RESULTANT LOCATION FACTOR =

1. 02
3.07

fROM CENTEl<L IN£:
0.37

Of rOOTING

•
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PAGE

FOOt .I: NI.:l [iES Ii3N

STEEL A~~AS-SQ.IN./fl.

TOE-tOP tUE-BUTTUM
0.000 0.044

~;:rl::El. ):'LI': li'jE1EJ:<U - IN.
'1.'1): ·,·TOP 'l.'l)l(· ....;:t)'j.':l.'I)i'j

0 .. 000 O.. (j(iO

)'Ul: 1.ILb) UN l:'UHCE~:)

110}vi l·: N~( SHE?~H

HBEL DESIGN FORCES
MOMUH SHbAFi

STEEL AREAS-SQ.IN./FT. STEEL PERIMETERS - IN.
HEEL-TOP HEEL-BOTTOM HEEL-IO~ HEEL-BOTTOM

0.611 0 .. 000 0 .. 813 O.5~G

MOMEN! CUM~UIED Al FACE or STEM
SHEAR COMPUTED 'D' fROM fACE UF STEM

-lO.t::4 -2. 3~j

FINAL rUUllNG tHICKNESSES
TOE tHICKNESS - 1 .. 25
HEEL lHICKNESS = ].25

FT.

MINIMUM FOOTING THICKNESSES fOR DIAGONAL tENSiON CRITERIA
TOE THICKNESS = 0.00 FT.
HEEL tHICKNESS = 0 .. 48 ~T.

4Il~~~~-~~~:~~~~~~-~~~~~~~

(t~J (SEE THE SAME i'1flTE 1':'01< SIEM)

VOLUMES DE CONCRETE

VOLUMES SHOWK ARE FOR A 1.0

END Of:' JOB

)-'UU1' :U'H:1 CCii"~(:J:<l::n:: =
fIn LENG~H Uf WALL

i"\ .... , ...... "
V.~~I La I u
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BASIC DATA (INPUT SHEET 1)

SPECIE'I-"
CAIlLlN
?ll~SH:rU

::)L 01
U:'I.!

J.

LlUTPUT
LEVrx.

J. o

~,:; 1';:'H
:iNCl,\.

"()

KEY

o

i(EY
LULA:r ION

0.00

11-11C!{NESS TOP. HH:n., rlAX lCiE/HHEL
IDE HLEl. WI.o'rH WIDTH l'l)E HEEL

F'l' f:l 1.":',' l;'}' t J '1' FT.. A. •• , • J.. .,

f 0'). ~:. :I. ,-). t:' o• 'l;j 0.00 On()O 7.00.10 U I/o.", ... ) .. •:....1

,

STEM i:(INl: lL1Ul.:AT lOi''-I

STbN
hEIGHT

ET

FOOTING CONfIGURATION

WIDTH

5nOOO

rut'
W,({)T:i

J',""" J

0.8:]
) N/L':I' ) N/l:':t'

0.0000 0. {)()O()

j~hM: FACr: j)jJ,EAl<
H D
1-'1' .E'T

0.00 0.00

F:tLL
ON TiJ£

FI
0.00

fREE
BOAf<I!

Dl:<A IN
l,~ ID'l'H

FT
OnOO

til. UP!:::
HAlIG

I~}ST .. TO
:3,L01".8 BREAH

E'T
0a00

F ILL riAThRIAL f: It ~-l .. MATEJ:< '( ~,1' PERCENT SO 1L COEF.H ... .
G(~MMA f'H ( l.:iFlMl'iA PH .,' i-(V I ~ 1 ! 1 r 1 ~

I, i';"'..) hH
pr''C Vhf;( ~'1 { .... ,,'; DEG1...-1. 1. .... r.

i .-: 'j 00 ':' I 00 .UI 00 31 i)O lOOn (l() o. 00 0 580J....1.L n ,-J .t. n . . .
PRESSURBS,FAcrORS OF SA~ETY,EIC.

i<Sf
3.00

CONCRETE DESIGN PARAMETERS

l}V~R:rlJRN SLID£Nl] LUCAT IOi\~

0.000

Fe f .. ", k:''{ 'E ,'. J:; ~:;
,. !··i(j ),1 i'ofl"'i X CUNl-' }~~ l-:~,l fo·l ',',J:: L ", ~) ,- .. n J.:

" (.~ :r I U l·l'!: t: t,,~ F 'T' Ctn ' .•"!.i., J. .
Ll C' I !<~3 I ~( ~3 T ~< c:' l' i{ ~3 I: ;.1 St~ J:N ," n T i"·Jl\ ~, .J I, n: ,:;a ~, ...
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8.25' WINGWALL, LEVEL BACK SLOPE, EGUIV t"'; ;' "r,
..... u"'-J..; r-'AU£

CAN.'.l'lLJ:VBR RFlt'iJN:!Nb W~ILL l.iESIGN
********A***~**********AAA******

SOIL COEE'.f ~L" IBN'! , l<H ... o. 5800

STEM RE INE'URCEMBi'-lT

NO. LUCfn. THi{. H~ Al' ,
I:'l:'l~ H'i. tiUHl::NT SHJ:::~d.~ FS 1:' Co .- Fi~,.. ~ ,J ,.,

fT IN. :30. ,U'L Sl~ IN fN. l< - I"l: V Lf':3 v" I v r" I IJ Co I· . " .. . \ \ -,I \ ,j 1\ ..J

a 8 "/1:. ~) ~} (... 0 .. 6(:\ 0.00 1 . ~Il '? l ]. " l:~' ( , :t ()" ;,;:~{ O.()O 0.98",: .. J . .. .1", II ..J .1

7 .., ") ") 9.96 o. 4~'j 0.00 .t 00 4 • 'J Ii J. • ,:)H te .,·G:.:j 0.00 O.7GI.Ad.~, .
(; 6 19 '9 .. (~t6 () .. ~~? O.O() On '/4 'J 1,00 ) u 4.~J ) 4. l (;r 0 .()() (' J:. ")· " } n ~~

5 '::" 16 9. S' G o ',l l 0.00 o .~·H .I. • '/4 J. ,,0 J. 1. :J .. ~~ f"; 0" Ot) O.3/",J.II .~
4 4. n ] 3 9. ~}6 0. 11 0.00 o"~:~~( o n U~j (). (·.~i ) ~:: " 64 () l' () 0 O.2E

3 3.09 ';),,9G 0.0::; 0.00 o. H~ 0.:37 O. :JG 13 •. 4::l 'i 00 o. 16Iv •

8: 2.06 9 • ~)(:i O. <H 0.00 0 n () t: 0 .:t :I. \L 16 l~: A ~~6 ().OO <i.oa~" '..
"~,;,{, ..

1 "1 • O~) 9. 96 0.00 0.00 0.02 o. 0 I. 0.04 l.~j Sf t ':> 0 .. 00 0.03..
BOND CORRBCTION ~ACTORS

FOR AASHU AND ACI SPECI~ICAIIONS, THE ABOVE MINIMUM BAR PERIMETERS
ARE THOSE EOR A 1.0 INCH DIAMETER BAR (NO.8 BAR). FOR BARS OE OTHER
DIAMETERS, DIVIDE THE ABDUB PERIMETERS BY THE EULLOWING FACTORS
TO_ OBTAIN THE REQUIRED PERIMETERS

FACTOR

BAR SIZE NUMBER
4 5 G 7 8

0 .. 500 0.625 Ov750 0.875 ].uOO()
J.O

J .. ~O()
J.1

1. 41 0

BONDREQUIREMENfS fOR BARS ACfING AS COMPRESSiON RECNtURCEMENI
MUST BE CHECKED BY THE DESIGNER

•
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8 .. 25 1 WINf3WA1.L, LEf.')EL BACi< SLQPF, EGlUl 1..) fLUID f-'=:?~:~PSE RBACH8

saIL COEffICIENTS, KV = 0.0000, KH - 0.5800

TOTAL f(1l~:CEL UN FUU! IN(i (~( If'S)
V ::; ') .1. 1 H:::: 3 • 4

WALL SIABILIIY ANALYSIS

FOOT INf.:i WIDTH ::; 7.'75 FT.
TOE P fWJJ:::c:r ION = o "0:- FT.• ; ,J

HEEL PfWJECT ION = 6. I," fT.

TOE PRELSURE::; 2.02 KSE H~~L P~HSSU~H::; 0.34 KSE
SLIDING fACIOR ur SAfElY - 1.01
OVERTURNING FACIOR OF SAFETY::; 3.49
RESULIANT LOCATION 0.92 FT. FROM C£NIERLIN£ ur rOOTING
RESULTANI LOCATION FACIOR::; 0.38

3
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;..; f·,: .:. i~·

2() - Af-' l~ _. HI'

r:' ,,!~, " 1.1 "l 'I'J r: Wi l'.', 10 ..... 10-' v,; . ......:1 nJ..._,.

POoT rHO DES HJN

LEVEL BALK SLOPE, EQUIV fLU1D P=73YS~ WhACH8

B30G2

STEEL AR~AS-SQ.IN./r? STEEL PH~lM~tE~S - IN.
TOE-TOP TOE-BOTrOM rOE-YOf TUE-BorrOM

0.000 0.040 0.000 0.000

'.I'll}, LiEti :IbN F()~CES

110M';~N':: s HEf~ln

o• ~_i () () • 0 0

HEEL DESrGN fORCESSTEEL AREAS-Gu.IN./fl.
HEEL-TOP HEhL-BOIIOM

0.611 0.000

STEEL PERIMETERS - IN.
HEEL-lOP HEEL-B01TOM

0.682
MOME:Nl'

--9. J 4
~ii"i Et"-l I;~

-1. 90

MOMENT CUMPUTED At fACE Of STEM
SHEAR COMPUTED 'D' fROM FACE UF STEM

FINAL ~UUtING IHICKNhSSES
TOE THICKNESS - 1.25 fT.
HEEL tHICKNESS = 1.25 ~T.

MHHrlUM FOOT IN13 TH ICKNESSE::; FOR DIAOONAL ~n;W_l'::ON C\{ ITER IFI
TOE THICKNESS - 0.00 PT.
HEEL THICKNESS =

f~~-~ ~I:::~~~:~_::~~~: ~

(SEE THE SAME HOth FOR STEM)

VOLUMES Of CONCRETE

STEM CONtHETE = 0.25 (;. Y. FOOI jJW (;(1NC:l~ETb =
VOLUM£S SHOWN ARE fDR A 1.0 fl. LENGTH UP Wf;LL

END OF JOI-J
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BID SCHEDULE

RWCD FLOODWAY REACH 6

Bid
Item
No. Work or Material

Spec.
No. Quantity Unit

======================================================================

I. Clearing and Grubbing 2 57 AC
2. Mobilization 8 1 LS
3. Water 10 34.000 MG

over 34.000 MG
4. Channel Excavation. Common 21 299.500 CY
5. Str. Excavation. Common 21 26.542 CY
6. Trench Excavation 21 618 CY
7. Earthfill 23 37.600 CY
8. Str. Backfill 23 330 CY
9. Drainfill 23 164 CY

10. Cone. Channel Lining 31 155 CY
II. Concrete Structures 31 221 CY
12. Cement 31 13.900 Bbls.
13. Concrete for Minor Structures 31 25 CY
14. Steel Reinforcement 34 53.100 Lb.
15. 54" Cone. Culvert Pipe 42 108 LF
16. Call ector Channel Inlets 51 47 Ea.
17. Metal Fabrication 81 1 LS
18. Identification Plaque 93 2 Ea.
19. Drain Pipes 207 1.775 LF
20. Surveys 7 1 LS
2I. Soil-Cement 462 12.200 CY
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•
Bid
Item

No. Work or Material

COST ESTIMATE

RWCD FLOODWAY REACH 6

Spec.
No. Quantity Unit

Unit
Price Amount

=======================================================================================

I. Clearing and Grubbing 2 57 AC $ 370.00 $ 21.090.00
2. Mobil i zati on 8 1 LS 49.022.00
3. Water 10 34.000 MG 2.00 66.300.00

over 34.000 MG 2.00 xxx.xxx.xx
4. Channel Excavation. Common 21 299.500 CY 2.25 673.875.00
5. Str. Excavation. Common 21 26.542 CY 4.50 119.439.00
6. Trench Excavation 21 618 CY 4.50 2.781.00
7. Earthfill 23 37.600 CY .40 15.040.00
8. Str. Backfill 23 330 CY 7.50 2.475.00
9. Orai nfill 23 164 CY 28.00 4.592.00

10. Cone. Channel Lining 31 155 CY 165.00 25.575.00
II. Concrete Structures 31 221 CY 300.00 66.300.00
12. Cement 31 13.900 Bb1s. 16.00 222.400.00

e 13. Concrete for Minor Structures 31 25 CY 200.00 5.000.00
14. Steel Reinforcement 34 53.100 Lb. .38 20.178.00
15. 54" Cone. Culvert Pipe 42 108 LF 120.00 12.960.00
16. Call ector Channel Inlets 51 47 Ea. 2.161.00 101.567.00
17. Metal Fabrication 81 1 LS 6.760.00
18. Identification Plaque 93 2 Ea. 2.000.00 4.000.00
19. Drain Pipes 207 1. 775 LF 6.80 12.070.00
20. Surveys 7 1 LS 83.900.00
21. Soil-Cement 462 12.200 CY 13.75 167.750.00

Subtotal $1.683.074.00

5% Contingency 84.154.00

TOTAL $1.767.228.00
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BID SCHEDULE

RWCD FLOODWAY, REACH 6

Bid
Item
No. Work or Materi al Spec. No. Quantity Unit
===============================================================================

~

1- Clearing and Grubbing 2 57 AC "
2. Mobi 1i zat i o"n 8 1 LS
3. Water 10 34.000 MG

over 34,000 MG
4. Channe1 Excavation, COllllllon 21 299,500 CY
5. Str. Excavation, COllllllon 21 26,542 CY
6. Trench Excavation 21 '- 618 CY
7. Earthfi 11 23 37,600 CY
u. Str. Backfill 23 330 CY
Y. IJrainfill 23 66 CY.

10. Cone. Channel Lining 31 155 CY
11- Concrete Structures 31 221 CY

e· 12. Cement 31 13,900 bbls.
13. Concrete for Minor Structures 31 25 CY
14. Stee1 Reinforcement 34 53,100 1h.
1S. 54" Cone. Culvert Pipe 42 108 LF
16. Collector Channel Inlets 51 43 ea.

"" 17. Metal Fabrication 81 1 LS
18. Identification Plaque 93 2 ea.
19: GeQtextile Fabric 203 8,875 SF
20. Drain Pipes 207· 1,775 LF
21. Surveys 7 1 L'S
22. Soil-cement 462 12,.200 CY

•



COST ESTIMATE

RWCO FLOOOWAY REACH 6

Bid
Item
No. Work or Material Spec. No. : Quantity Unit

Unit
Price Amount

~ ==================================================================================================

1. Clearing and Grubbing 2 57 AC 370.00 21,090.00
2. Mobilization 8 1 LS 49,206.00
3. Water 10 34,000 MG 2.00 66,300.00

over 34,000 MG 2.00 XXXXXXX.XX
4. Channel Ex~avation, Common 21 299,500 CY 2.25 673,875.00
5. Str. Excavation, Common_ 21 26,542 CY 4.50 119,439.00
6. Trench Excavation 21 618 CY 4.50 2,781.00
7. Earthfi 11 23 37,600 CY 0.40 15,040.00
8. Str. Backfill 23 330 CY 7.50 2,475.00
9. Drainfill 23 66 CY 28.00 1,848.00

10. Cone. Channel Lining 31 155 CY 165.00 25,575.00_: Concrete Structures 31 221- CY 300.00 66,300.00
Cement 31 13,900 bbls. 16.00 222,400.00

13. Concrete for Minor Structures 31 25 CY 200.00 5,000.UO
14. Steel Reinforcement 34 53,100 1b. .38 20,178.00
15. 54" Cone. Culvert Pipe 42 108 LF 120.00 12,960.00

-- 16. Collector Channel In 1et s 51 43 ea. 2,362.00 101,571.00
17. Metal Fa~rication 81 1 LS 6,760.00
18. Identification Plaque 93 2 ea. 2,000.90 4,000.00
1Sl. Geotextile Fabric 203 8,875 SF 1.00 8,875.00
20. Drain Pipes 207 1,775 LF 6.80 12,070.00
21. Su rvey s 7 1 LS 83,900.00
22. Soil-Cement 462 12,200 CY 13.75 167,750.00

Subtotal 1,689,393.00
5% Cant i n_gency 84,470.00

TOTAL 1,773,863.00
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43.00'Lt elev 1335.38

~
t:
~

NOTE
Offsets are taken from f of floodway,

f flaadway ,~l
/

':"-

\

Sta 35+99.70

2:1 to 3.'/

"50.20'Lt elev./337,47
! ,,'

Slope transition

Sto 36+04.50

Sta 36+02

s~e, delaH sheet 22 ..;r~!?;l~::J' d
Slo"35+84. 50,48 00' LI'~~':' SCAI,..E"";·i'~ IN ,n: tl

':" FEET1 ~';'i.J.i'~llJ(;ilI'.1ll·~t'·'" .. ,, . .,. . ' .,;<~.' :( ~l: .~'l ' :

Pipe invert elev /336,05 ~'i" 'i" '

90 0

Headwall

see detail) sheet 15

Top of bonk

.....
'.

54"RGRCP stormdrain

26.00' Lf elev /337,47

Sta 35+72. 78

4£60'Lt elev /337.47

Sta 35+72.78

41.80'Lt elev /335.38

Sta 35+79.05

"

•

•

EROSION PROTECTION FOR, 54" STORM i 'DRA'IN
10· 0 '10
1 II I
SCALE IN FEET

STA.36+02.00
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Top of bank
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........
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Bfa 35+72.78 ______
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EROSION PROTECTION FOR 54" STORM
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1 I I J
SCALE IN FEET

DRAIN STA. 36 +02.00
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48 PHYSICA L A:"D GWTECH:"IC AL PROPER TIES OF SOILS

1 Three-phase system (refer to Fig. 2-1) consisting of soiL water, and air
(0 < 5 < 100 percent); soil, ice, and air (0 < 5 < 100 percent); or soil, water,
and ice (5 = I ()() percent)

3. Four-phase system consisting of soil, water, ice, and air

Of course, the" air" may contain appreciable amounts of water vapor.

2-12 GRAIN SIZE
I

ponl,---'--"-"".,,_._.,"'....•=...J

Figure 2-8 Several soils 10 il!

Soils I through 3 are t;
sand and soil 3 being;
what is called residual
is from Kentucky and
for comparison.

Sieve sizes range fr
4(0). All the openings
particle is somewhat a,
sieve opening depends
sieve opening.

The sieve sizes are
mm; then the sieves al
sieves of numbers large
can be sieved through
enough to just begin t\
)iJ-:rably more resislan

To Jet..::rmlllt: app
.lnalysis based on the

'".,(C'~?:7~"~C J

( '~";-.= J

l _.-..,.,~ _uv-J

~
: : : ". An material on tnis 51t'" passid the

4"" . s..... obo... (810). thorlforl, tho

• : :. groin sins on the .20 ,ieve ore
: . ~: all of those betwe." 2.00 and

.~'o:.-r- 0.84 mm..' . .'. ==1 Note thot 011 thl "* ..tairoed
: : :; on t~ silves below this ,iew in
: ' • I the stocJt po,ssed this sie... (.20)

(,s '-"--:~"2:z<'J lI'1d is thus "finer" than 0.84 mm.

Grain size of a soil refers to the diameters of the soil particles making up the soil
mass. Since a macroscopic examination of a mass of soil grains indicates that few,
if any, of the particles are round and thus possess a diameter, one can conclude
that this is a rather loose description of the soil.

Grain size is determined by sieving a quantity of soil through a stack of
sieves of progressively smaller mesh openings from top to bottom of the stack.
The quantity of soil retained on a given sieve in the stack is termed one of the
grain sizes of the soil sample. Actually this operation only brackets a portion of
the soil as being between two sizes, as shown in Fig. 2-7-the size indicated by
the particular sieve under consideration and the size of the one immediately
above it in the stack.

Figure 2-8 illustrates both the shape and size of particle ranges bracketed. All
the soil particles except soil No.2 were sieved through the No. 10 and retained
on the o. 20 sieve, and they clearly show a range of particle sizc~. Soil 2 is a fine
beach sand from Atlantic City, New Jersey, and was retained on the No. 60 sieve.

(0.84mml,*20

(2.00 mml ..10

(4.76mm) '*4

(0.42mm) .. 40

(0.147mm) ..100

(O.25mm) ..60

0.074 m",) #200

.',

Figure 2·7 Sieve analy<is \)r a soil. 'Jule thai the "e'e arrang~menl IS such [hal 5lc"e upenlngs
Jecrea,e '" SILe frum IUp 1\) ool{um ur Ihe ,lac
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