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Project: San Tan Road ~ridge Crossing
the RWCD Floodway Channel
Pinal County, Arizona

20 December 1978

Job No. 812-467A
Inv. No. 112-1138-2
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In accordance with your request, this firm has performed soil engi
neering services relative to the subject project.

The accompanying report contains the results of the subsurface explora
tion, laboratory testing and the conclusions and recommendations derived
from our engineering evaluation. This evaluation has been formulated
in accordance with generally accepted professional engineering princi
ples and practices.

To assist implementation of the recommendations presented, this firm
provides complementary services. These services include discussion
relative to compliance of final plans and specifications to the intent
of this report; participation in the pre-construction conference; a
site visitation with personnel for orientation purposes; and submission
of addenda where report content clarifications are required. You are
encouraged to avail yourself of these services.

Please do not hesitate to contact us if we can be of additional service.

Respectfully submitted,

ENGINEERS TESTING LABORATORIES, INC.
Geotechnical Services
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BY:~~~.E.
/jm (1. ~r"\.C

copies to: Addressee (5)

Reviewed by: ~_~~L
Kenneth L. Ricker, P.E.
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*Acting 4 feet above top of caisson.

2. Maximum anticipated foundation loadings are as follows:

1. The ,proposed bridge will be 242 feet from abutment to abut

ment and approximately 32 feet in width with seven spans.

A finished deck elevation of 1237.75 feet is proposed.

3. Channel will be constructed with side slopes of2 to 1

(horizontal to vertical) and an initial invert elevation of

1227.84 feet (approximately 8 feet below the existing pave

ment grade) i however, provisions for deepening the invert

to Elevation 1225.84 have been included in the design. A

gunite surfacing within the channel will be used to minimize

erosion and scour.

1
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15 kips*

Lateral Load

220 kips

145 kips

Total Vertical Load
Per Caisson Element

Support
Member

Pier Caission

Abutment Caisson

SCOPE

This report presents results of soil engineering services for the

proposed San Tan Road Bridge Crossing the RWCD Floodway channel,

Pinal County, Arizona. The purpose of this soils engineering report

is to provide recommendations for use in the design of foundation

elements, to provide comments relative to earthwork requirements

and to proviae drainage and slope protection recommendations. The

results of the preliminary soils report and testing were reviewed

and have been included herein. The field and laboratory testing

has been performed and report prepared based upon the following

information received from W.B.C. Consultants, Inc. and Magadini

Alagia Associates:

San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 812-467A
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This office should be contacted for review and provision of required

supplemental recommendations if finish grades, slope configurations,

structure type, etc. are changed substantially or structural loadings

are heavier than estimated.

SOIL EXPLORATION AND TESTING

Nine test borings were drilled with a rotary auger (CME-75) drilling

rig, utilizing continuous flight augers, at locations shown on the

accompanying site pran. Borings 1, 2 and 3 were drilled during pre

liminary study and borings 4 through 9 were drilled to confirm find

ings of the preliminary. During test drilling, encountered subsoils

were visually examined, classified and sampled at appropriate intervals.
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Representative surface and subsoil samples were subjected to the fol

lowing laboratory analyses:

Purpose

Classification

Settlement analysis

Bearing capacity and
shearing strength

Physical properties of
subsoils in-situ

Sample (s)

Subsoil (5)

Test

Direct Shear

Undisturbed
Subsoil (5)

Undisturbed
Subsoil (4)

Dry Density & Undisturbed
Moisture Content* Subsoil (29)

*Reported on Soil Boring Data sheets.

Gradation and
Atterberg Limits

Consolidation
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The consolidation tests were performed on Casagrande "fixed ring"

consolidometers. The samples were loaded to selected pressures at

in-situ moisture contents and then immersed to show the effect of

nearly complete saturation. The shear tests were conducted in a

"Direct Shear" apparatus with selected samples immersed to approximate

saturation.
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San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 812-467 A

SITE AND SOIL CONDITIONS

The proposed bridge site is located within the present San Tan Road

alignment south of State Highway 187. Existing development consists

of an existing asphalt paved roadway with borrow ditches 1.5 to 2 feet
\ .

deep on either side of the road. Adjacent lands are undeveloped de-

sert property and vegetative cover consisted of grass, weeds and cacti

with sparse trees. The ground surface was described as smooth and

moderately firm.

As disclosed by the test borings and presented on the "Soil Boring

Data" sheets, Part III, the subsoil profile is relatively uniform

within the bridge alignment. Near surface soils, to depths ranging

from 9.5 feet t6 15.5 feet, are silty sandy clays of moderately firm

to firm cons~stencies and exhibit moderate densities. These soils also

exhibit variable degrees of cementation. Underlying soils, to depths

of 20 to 25 feet are medium dense silty sands with occasional gravel

lenses and which exhibit some zones of light cementation. Below the

silty sands, a stratum of caliche (well cemented clayey sand-sandy clay)

was encountered and was prevalent throughout the remaining depth of

test boring penetration.

Moisture contents were described as near to slightly below plastic

limits for near surface silty sandy clays; as slightly damp for silty

sands; and as well below plastic limit for cemented silty sandy clays

(caliche). No free groundwater table was encountered in any test bor

ings.

DISCUSSION AND RECOMMENDATIONS

General: Based upon results of preliminary engineering evaluations,

the structure will be supported by drilled caisson elements bearing

upon undisturbed calcite cemented soils. It is assumed that subsur

face conditions within the entire construction site do not vary sub

stantially from soil profiles established at boring locations. If

Il



3. Circular drilled pier or caisson elements bearing upon the

we~l cemented silty sandy clays (caliche) as encountered at

depths of 20 to 25 feet below present grade will afford high

bearing capacity with relatively low settlement potential.

2. Subsoils at the proposed channel base elevation will consist

of both cemented silty sandy clays and underlying silty sands.

Therefore, these soils, and particularly the silty sands,

would be susceptible to scour under the mean water velocity

of 6.71 fps. The scour depth is on the order of 3 to 4 feet.

Therefore, ·the use of a shot-crete liner with turned-down

approach and exit walls appears warranted to minimize scour

potential and to reduce the possibility of undermining adja

cent silty sandy clay slope materials which overlie the silty

sands.

1. Near surface soils are silty sandy clays which exhibit none

to light calcite cementation to depths of 4 to 8 feet and

moderate cementation below these depths. These materials

. would be somewhat susceptible to erosion by water and weather

ing over prolonged time periods. Additionally, it is under

stood that the channel slopes at the abutments will be at 2

to 1 (horizontal to vertical) and that high water elevation

of 1233.84 will result in a major portion of these soils being

exposed to potential erosion during periods of peak runoff.

Therefore, slope protection, in the form of rip-rap or shot

crete linings should be utilized to maintain the finished

slope configuration.
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San Tan Road Bridge Crossing
the RWCD Fl06dway Channel
Job No. 8l2-467A

unexpected subsoil variations are encountered during construction,

this firm should be notified for supplemental recommendations.

The following generalized conclusions are drawn:
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The following tabulation presents the relationship between depth of

caisson and allowable soil bearing capacity.

4. Approach zone fills will be relatively minor. Therefore,

native soils will be at pavement subgrade level and the re

sultant pavement sections, as presented herein, are based upon

":R" value test results accomplished on native soils.

Foundation Design Recommendations: Circular drilled pier elements

bearing upon undisturbed subsoils were analyzed for the anticipated

loading conditions. Recommendations for other systems or loading con

ditions will be analyzed upon request.

Unit bearing pressures as presented herein should be considered allow

able maximums for dead plus design live load conditions. A forty

percent increase is permissible when considering total loads includ

ing wind or seismic forces, or to determine the maximum toe pressure

of eccentrically loaded footings. Two (2.0) feet is recommended as

the minimum diameter of circular piers.
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Allowable Soil
Bearing Capacity

15.0 ksf(3)

15.0 ksf (3)

Depth (Base Elevation)

10 • 0 ft. (min ) 2 )
(El. 1210.0 to 1214.0)

20.0 ft. (min.) (2)
(El. 1210.0 to 1214.0)

Abutment Location

Circular Drilled
Pier or Caisson:

. . (1)
Pler Locatlon

(1) Where belled pier elements are proposed, it is recommended
that the top of bell be located no less than 18 feet below
existing grade so that the belling operations will in all
cases be accomplished within the cemented silty sands or
underlying caliche. Use of bells in non-cemented silty
sands could result in significant caving.

(2)Depth to bottom of footing element referenced below lowest
adjacent finished grade for abutment elements and below
potential scour depth for pier elements.

(3)Bearing upon the moderate to heavy cemented subsoils.

San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 812-467 A
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Lateral Soil Pressures: Recommended design factors to~sess lateral

earth pressures against retaining structures and resistances which

, will counteract lateral and overturning loads are presented in the

following tabulation. Fill against footings, stem walls, and retain

ing structures should be placed to densities specified herein to

minimize total active pressures and develop passive resistances with

low strains.

Disturbed soils (drilling spoil) must be removed from the bearing sur

face of drilled foundation elements designed on an end-bearing basis.

Adequacy of cleaning and verification of proper configuration should

be established by inspection of drilled elements. Applicable safety

codes will require safety casing for prote~tion of personnel entering

shafts for cleaning or inspection. Two (2.0) feet is reco~~ended as

the minimum diameter of circular drilled foundations to be entered •.

Drilling of straight shafts within the near surface and subsoils in the

abutment areas should be readily accomplished with conventional rotary

or bucket augers. However, harder drilling conditions should be anti

cipated at central pier elements where increased imbedment depth is

required to achieve belling within cemented subsoils. It is antici

pated that drilling of the elements can be accomplished provided that

reasonable care is take.n during drilling and construction. Some

caving or raveling is anticipated where the silty sands are encountered

and foundation concrete quantities will probably somewhat exceed ideal

geometric volumes.
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Estimated settlements for drilleq foundations are 1/2 to 3/4 inches

for the maximum anticipated load indicated under "Scope".

San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 812-467 A
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Site Grading: The following procedure is presented for placement and

compaction of fill in approach fill zones and abutment areas.

1. Completely remove all loose soils, vegetation and any road

side debris, etc. from within proposed fill areas. Remove

existing asphalt in areas where sufficient clearance does not

7
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400 psf/ft.

300 psf/ft.

500 psf/ft.

600 psf/ft.
400 psf/ft.

Corrosion: It is recommended that concrete on and below grade be

made of Type II cement. Only minor corrosion of steel pipe

or underground metallic conduits is indicated in areas where soil

moisture contents become or remain high.

Equivalent Passive Soil Pressures:
Abutment walls against sandy clays----------
Abutment walls with slope down & away

from wall----------------------------------
Drilled shafts:

Piers in silty sand-----------------------
Piers in' sandy clay:

Horizontal surface adjacent to pier-----
Sloping surface (2:1) adjacent to pier---

Equivalent Active Soil Pressures:
Undisturbed sandy clay----------------------- 25 psf/ft.
Undisturbed silty sand----------------------- 32 psf/ft.
Compacted granular backfill------------------ 30 psf/ft.
Compacted on-site clays---------------------- not recommended as

backfill

Excavated Channel Slope Stability: Proposed channel slopes of 2 to I

(horizontal ~o vertical) will provide adequate safety against failure

based upon the existing soil conditions, anticipated construction

procedures and proposed loading conditions. However, other variables

such as embankment slope erosion, increased approach fill height,

scour depth, etc. could have adverse effects on long term stability

and should be considered. In addition, should the channel slopes be

come saturated or partially or completely submerged the factor of

safety could be substantially reduced ..

San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 8l2-467A
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San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 8l2-467A

exist to place additional required base course thickness.

Where sufficient clearance does exist, the existing pavement

structure may be left in place but should be punctured, roughened,

or otherwise treated to forman adequate shear bond between

old pavement and newly placed fills.

2. Depressions, borrow ditches, etc. in excess of 8 inches

should be cleaned of all loose or wet soils, widened to

accommodate compaction equipment and sloping areas benched

to provide a level surface for fill placement.

3. Scarify, moisten or dryas required, all exposed native

ground surface to a minimum depth of 8 inches.

4. Place required fill in compacted horizontal lifts to sub

base level. Soils obtained during site grading which are

free of vegetation and debris may be utilized as approach

fill. More granular soils exhibiting non to low expansion

characteristics should be used as backfill adjacent to abut

ment or wing walls.

"5. Site clearing, fill placement and compaction should be

accomplished under observation and testing directed by a

soils engineer to ensure adequate lateral support for

foundation elements, embankment slope stability and abut

ment walls or wing walls.

Pavement: Soils derived from channel excavation and which are free

of vegetation, etc. or comparable soils borrowed from adjacent sites,

may be used as fill materials to elevate paved sections and approaches.

Bituminous surfacing should be dense graded central plant-mix asphaltic

concrete conforming with Maricopa Association of Governments {M.A.G.}

specification requirements. Either single or double lift surfacings

can be utilized.



Imported Subbase' Fill

The following specifications are recommended for imported granular

subbase fill materials for use within construction areas:

The following pavement sections are recommended for indicated traffic

conditions and service life and are based on an "R" value of 8.

Materials: Aggregate base course should conform to Maricopa Associa

tion of Government (M.A.G.) specifications.

part I
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100

60-100
40 max.

6"
1"

No. 4
No. 200

2. Maximum Plasticity
(ASTM: D424)

1. Gradation (ASTM: C136):
Percent passing by weight

Sieve Size

Service Life Pavement Asphalt Aggregate Select
D.T.N. (years) Section Concrete Base Base

50 20 Alt. No. 1 11. 5"
Alt. No. 2 4" 6" 9"

100 20 Alt. No. 1 12.5"
Alt. No. 2 4" 6" .11"

Existing subgrade soils should b,e cleaned, scarified, moistened and

recompacted for a minimum depth of 12 inches prior to placement of

fill and pavement materials. Compaction requirements for subgrade

soils and subbase fill are presented in the following sections.

San Tan Road Bridge Crossing
the RWCD Floodway Channel
Job No. 8l2-467A

Minimum bituminous pavement thickness is indicated in all cases. The

alternate system of full depth asphalt section has been provided to

enable you to accomplish an economic evaluation of alternate sections.
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. .
Compaction and Testing: Exposed, cleaned subgrade soils should be

,
compacted as specified. All fill should be placed and compacted in

horizontal lifts consistent with type of compaction equipment in use

to achieve uniform density. Compaction should be to the following

specified percent of maximum density as determined in accordance with

ASTM: Designation 01557.

*Expansionmeasured upon saturation of remolded fill
sample compacted to 95% of the ASTM: 0698 density
at a moisture content slightly below optimum under
a 100 psf surcharge.

Minimum
Percent Compaction

Native subgrade---.---------------------------- 95

Subbase fill (on-site* or imported):
Abutment backfill (pavement approach zones)-- 95

Misca11aneous backfill granular soils (non-
pavement zones)-------------------------------- 90

*Compaction of on-site clay soils should be accomplished
with a moisture content between optimum minus 2 and
optimum plus 3 percent.
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San Tan Road Bridge Crossing
the RWCO Floodway Channel
Job No. 812-467A

3. Maximum Percent Expansion

4. Maximum Percent Soluble
Sulfates

Imported Subbase Fill

1.5

0.10
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I DEFINITION OF TERMINOLOGY
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ALLOWABLE SOIL BEARING CAPACITY
ALLOWABLE FOUNDATION PRESSURE

BACKFILL

BASE COURSE

BASE COURSE GRADE

BENCH

CAISSON

CONCRETE SLABS-ON-GRADE

CRUSHED ROCK BASE COURSE •

DIFFERENTIAL SETTLEMENT

ENGINEERED FILL

EXISTING FILL

EXISTING GRADE

EXPANSIVE POTENTIAL

FIll.

FINISHED GRADE

GRAVEL BASE COURSE

HEAVE

NATIVE GRADE

NATIVE SOIL

ROCK

SAND AND GRAVEL BASE

SAND BASE COURSE

SCARIFY

SETTLEMENT

SOIL

STRIP

The recommended maximum contact stress developed at the interface of
the foundation element and the supporting material.

A specified material placed and compacted in a confined area.

A layer of specified material placed on a subgrade or subbase.

Top of base course.

A horizontal surface in a sloped deposit.

A concrete foundation element cast in a circular excavation which may
have an enlarged base. Sometimes referred to as a cast-in-place pier.

A concrete surface layer cast directly upon a base, subbase or subgrade.

A base course composed of crushed rock of a specified gradation.

Unequal settlement I:retween or within foundation elements of a
structure.

Specified material placed and compacted to specified density and/or
moisture conditions under observation of a representative of a soil
engineer.

Materials deposited through the action of man prior to exploration of the
site.

The ground surface at the time of field exploration.

The potential of a soil to expand (increase in volume)'due to the absorp
tion of moisture.

Materials deposited by the action of man.

The final grade created as a part of the project.

A base course composed of naturally occurring gravel with a specified
gradation.

Upward movement.

The naturally occurring ground surface.

Naturally occurring on-site soil.

A natural aggregate of mineral grains connected by strong and per
manent cohesive forces. Usually requires drilling, wedging, blasting or
other methods of extraordinary force for excavation. .

A base course of sand and gravel of a specified gradation.

A base course composed primarily of sand of a specified gradation.

To mechanically loosen soil or break down existing soil structure.

Downward movement.

Any unconsolidated material composed of discrete solid particles,
derived from the physical and/or chemical disintegration of vegetable or
mineral matter, which can be separated by gentle mechanical means
such as agitati9n in water.

To remove from present location.

Continued on Reverse Side
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RESULTS OF LABORATORY ANALYSES
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Atterberg Limits

Boring
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Depth, ft. Soil
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Particle Size Distribution, %
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De;dity Moi~ure ~
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LECEND

Moisture Density Relationship
1. TestedD-1556/AASHTOT·217
2. Tested ASTMD·2922/D·3017
3. Tested ASTMD-2922/AASHTOT-217
4. Rock correction applied to maximum

dry density. AASHTO T-224
5. Other -'-- _

Specific Gravity
6. Minus#4
7. Plus #4

Classification/Particle Size
8. Visual
9. laboratory Tested

SOIL PROPERTIES '0 S, '0.. ..
;+ ""'"

H W I-'
H 0'\ I'V



100.0

100.0
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of 36
part II

20.0

10.0

10.0

CONSOL.IDATION PROPERTIES OF SOIL.

Reviewed By

NORMAL PRESSURE, KSF

2.0

2.0

1.0

1.0

I Initial Dry Density, pet 101.4
I I I

: Initial Moisture Content, % 4.0
I 1 I I

: ~ I I : Initial % Saturation,
I I ! I I Sp. Cr. of Solids 2.68 XlAssumed

- I . I I
OTested

Moisture Condition of Sample., I I I: Initial

I I

I
During Test: Saturated - _____

I I
Other ,______

'( I I I I i I
I

I I I I
I I , I I I

, I i I I : I I

I I I I I I
I I I i

L I I
I : I

I

I I
I I I I
I .

I
I I I I I

I I I I
I .

I I I I

r I ,
I I I I I I
I I : , I
I J I : I I
; I

I
I I I,

; I : : I I

~ I l I l I
I I I I I

I I I I I,
: I I

I ~
I II

: I I
I, I

I I , I I

I I : I I
I I

I I I
I : I I

I

0.2

0.2

0.7

0.6

05

Q....
<a::
o
~

Silty SandType of Material - CXUndisturbed ORelllolded OCompacted

Boring 1 Depth 10-11'
GKC Date 7-31-78

Source of Material RWCD Bridge Crossing

Test Procedure ASTMD2435-

812-467 A
Job No. ---__

'lab No. _I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



100.0

100.0
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20.0

10.0

10.0

CONSOLIDATION PROPERTIES OF SOIL

Reviewed By

NORMAL PRESSURE, KSF

2.0

2.0

1.0

1.0

I I Initial Dry Density, pet 88.9
I I 1 I

I : Initial Moisture Content, % 21.2
I I J

I J I ! : Initial % Saturation,
I ,

: I I ! I Sp. Cr. of Solids 2 .• 68 lXAssumed

I I I
OTested

Moisture Condition of Sample
I I I Initial

I .I I
I

During Test: Saturated ______
I

I I

Other _____

1
, I I .11 I0 I I I If

I I
1 1 TI I

I 1
,

I : T 'I I I. ,- t
I P I I) I
I I I :1 I
I 1 I I I : I il· II

I : ! I I J I,
I I I I I IJ
I I r I

I , I I II I

1

I I I I I
I : I I I

I I I ~ ; I
: I

J
I I I

I

1
I j

~ I I
I l I I I
I I

I
I f I I I I

I : I I
I ! . ~.

I
: I I : I

1

I I ; -, I I

I I I :
I I l I
I : I I

0.2

'0.2

0.9

0.80

0.70

Job No. -lLl-.2-.:LQ7-A__
lab No. __~ _

Type of Material __5__1_'1_t-..:y=-.__•• _C_1_a.:::.y-- ~~ i5Undisturbed o Remolded OCompacted

Boring 2 Depth 5 - 6 '

GKC Date 7-31-78

, Source of Material RWCD •.. Bridge Crossing

Test Procedure ASTM 02435-

I
I
I
'1
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
I
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20.0

10.0

10.0

CONSOLIDATION PROPERTIES OF SOIL.

NORMAL PRESSURE, KSF

2.0

2.01.0

1.0

Initial Dry Density, pet 105.4
I I

I : Initial Moisture Content, % 2.0
I I I

: ! I ~ : Initial % Saturation,
I T ! I Sp. Gr. of Solids 2.68 rxAssumed

OTested, I I
I

Moisture Condition of Sample
I Initial

T I I I
During Test: Saturated ______

I

I I
Other _____

f I I I I
L I I ,

I I I II
, I ,

I, I

T I r""" I I

I I I
I I I " !

u I I
i I I
I . ,

.~. 1 ! I I I

; ) I I J I
I I
I , , I.

L , I I ! I
I I : I I

I I
.

~I I I
. f I

I : ~
I

I-,
I I I : I I

I t

I I ! I T I
I I I I

I I I I

I
I II

I :- .~ I
: T I

I, ,
I I

I I

I : l
I ~ I I
: I I

I

0.5

0.2

0.6

0.2

0.4
Q
!-•.<
c:
og

Type of Material ._S_a_n_d_...-"- EWndisturbed oRemolded OCompacted

Source of Material RWCD Bridge Crossing Boring 3 Depth __15-16

Test Procedure _A_ST_M_D_24_3_S-_--'- Reviewed By ~----:GKC Date J:::.J1-78

Job No. __8_1_2-467 A

·labNo. _I
I
I
I
I
I
I
.1
I,

I
I
I
I
I
I
I
I
I
I



I----+----ll-+--+--t-\-+--I--+-+-l-...L.:. ---+-+:--f--+++l-+-+-Hl-:-l----I;----i---+l--+-I
I !: : I

Type of Material _~el1!~.J:}:t~SL.S~ncl:Y_.~l~__ __ _ ..__. [2RJndisturbed oRemolded OCompacted

Source of Material.__ As.Noted ._......... ._..__.-'-- ._.-.~__-------. Boring _._._.4_. Depth 28-:.29_~

Test Procedure ASl;M 02435- ~~_~__ Reviewed By . GKC. .._._---- Date ....12 :::,~5.::-18

100.0

page 16
of 36
part II

20.0

100.0

Initial Dry Density, pd __1 0 2~__

Initial Moisture Content, % _J.3 •.3_
Initial % Saturation, __-: _

S C f S I'd 2 co X1Assumedp. r.o 0 I S - .-U-O__. OTested

Moisture Condition of Sample
Initial _

During Test: Saturated _
Other _

I' I
I

10.0

10.0

T

!
I

I

I

I

;

I
I

CONSOLIDATION PROPERTIES OF SOIL

I
I

I

I

I

I

I

I

I

:

(]

NORMAL PRESSURE, KSF

2.0

I I I 1 I

: , : ~ I I I

!

I I I I I !

: I !!! I

I I ~ I I I

I I I I

I

I

I

I

!

I

I

1.0

1.0

, I i: i I! I i

I

I
I

I

0.2

0.2

812-467.AJob No. - _ __

Lab No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~



Type of Material G?li~e-S~y...~;J,~_ .._...._. . RlUndisturbed ORemolded OCompacted

Source of Material .. . .. Boring __4 _.._ Depth ...33",,34~--

Test Procedure _ ASTM D~i3_5_~ . ~ ....._.. . Reviewed By __ GKC ..._..._.. Date __ .12~l5~78

I 1
I

..
j

Initial Dry Density, pd ----94.•-0---.
I

I I : I I
Initial Moisture Content, % _10.6.__.

: I I ~ : I

Initial % Saturation, ._--~----
I I ! I I S f I'd -..2.....6.8.. ElAssumed
I p. Gr. 0 So I S - OTested
I I T Moisture Condition of Sample

I I
-~

Initial
I I 1

During Test: Saturated _______,
I I

Other _"_._._

J
I I I I I I 1

i I I t I I
I I------->---

i I J I I I- ' .t· 1 1

1
I

I II I I I
I

.I'-y~ ..
, I

II i i I I I I II I ,
, -rl~ ; I' J 1.......L ,.1

II I I I T' ....,.-t~J. , ~-' ,-
I' I! i : ! I I I II I I

I : I ! jj---!-fr ~~I.JJL, I i II

I -L l I II i I ~~l I
j II I 'W ! I I T~ I I I

-+-' j • I

I ! I I I i I I
~. II

i I I I .lJ, 1 I 1
I' ,

III I 4--.L--I+ I --t-I
I

I
I I

I I :+t-- I
j

I
I II ,

I I
~ I J ! I II I

I I : II H I i !I I I I -t-..I -'-1 I I i 1] I- I !11 t--

I I I I If I

I I , i I I I ! I I
1 ! I

I I I ! I I, I I

: I I
I

~ I ;1
I I l-Hl I I I

I I

I r I : I I
I--

I ! I ! ;- I.- : l I I
I

I
1 I

CONSOLIDATION PROPERTIES OF SOIL

100.0

100.0

part II
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of 36

20.0

10.0

10.0

Il

NORMAL PRESSURE, i<SF

2.0

2.0

1.0

1.00.2

0.2

0 ..80

0.70

0.60

Job No. __812=:467A__

. Lab No._. .._
I
I
I
I
I
I.
I
I
I
I
I
I
I
I
I
I
I
I
~I
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IIpart

page

of

TB#2; 5-6'

DIRECT SHEAR.TEST

Lab./lnvoice No. ~__~ _

Type of Material ~---_--

Source of Material

Test Condition: - - InSitu --Saturated

Sample Condition: 19 Undisturbed 0 Remolded

Sampled By GMD Date 7-10':'78

Submitted By GMD Date 7-10-78

Reviewed By GKC Date 7-31-78

Test Procedure ASTMD3080- Single Shear

i 1

I, ,

! I j j .' . ;

I ,

I ! I

I ;
I 1 : I

, I 1 ; !

.0
, I

!

,
: I

I I ,

iii lil: I" y ,.

812-467 A

'u.
en
~ <; , •

en'
en , • : • , , ,

~2 .0 +--'......,'......: +-'-'--,--;-f--,--:--t-----,..,-',-+~,-'--:-t--'--,--+-~,-~-n.+-'....;-.-,""!-1
~ i/-
<w
J:
en

Job No. ~ _

I.

I

I

I
I

I

I

2.0

NORJ'...tAl PRESSURE, KSF

! i

Initial Dry Density, pet 8_8_0__9 _

Initial Moisture Content, % _-=2::.;1=-=.0..=2=-- _

<l> =_--=2:..:9:....-_0 C - __-""0..:.0-=-0-=.8 Kips/Sq. Ft.

l t

4.0

I !
t i !

I ! I I
: I

! I

Iii I

3.0

1 I

i :

I' ./ I

~ ,i

1.0

! I \

'./i l

I

I
I

H-f--+-H-f---i'-f-'++-+-+-+-+'-+'--t; I !~- 1-++-t-+-+-+-I-+-,-j

I
Lab./lnvoice No.

Type of Material _

Source of Material TB#'1; 15-16 '

I
I
I
I
I
I
I

I ! ! ! I' j! iii' I I, "_Ll--:-__

H-+--+-+--+-+--+:-i-i: -+,-1 -1-+:-1;1-+:i-+-+'--+-'-;-'--;--+-,-,i.:=w !!!+~}l,~tH~

NORMAL PRESSURE, KSF

Sampled by GMD Date 7-10-78

Submitted By GMD Date 7-10-78
,

Reviewed By GKC Date 7-31-78

Test Procedure ASTM D3080- Single Shear

Test Condition: --lnSitu -----Saturated

Sample Condition: Gi Undisturbed 0 Remolded

Initial Dry Density, pet _~1""0-,,,0~0 .....9c-- _

Initial Moisture Content, % ~2~0,--,5~ _

P= 31 0 C = 0 Kips/Sq. Ft.



I
I

Job No. __8_12_-_4_6_7_'A_'~_
DIRECT SHEAR TEST

page

of

part

19

36

II

Single Shear

Sampled By GID Date 12-1-78

Submitted By GMD Date 12-1-78

Reviewed By GKC Date 12-15-78

Lab./lnvoic:;eNo. _

Type of Material S_an_-=d.:...- _

Source of Material __TB#c...9...<;__2;..:0;...-..;:;2:;,;:1:-':...:...__....:.-

Test Condition: -- InSitu -------- Saturated

Test Procedure ASTM D3080---.::...::.:..:....-_--=..:.:..:.:::.:..:..::.:..:.:.:::..

Sample Condition: G{ Undisturbed 0 Remolded

Initial Dry Density, pd ~1...,O"'-'4:L.....O.L- _

Initial Moisture Content, % __2..:.0_2_. ..:.-

4.0

,

3.0

j ..•.

2.0

NORMAL PRESSURE, KSF

1.0

t-H-!+/:7"1' i·~+.f-t-.++++_+_l-+-+H.-4-+-i-+-.t-~+-q +1+1-+-+-+-++-1- <I> =_-.;3=..:2=--_" C -_00.....;::;0 Kips/Sq. Ft.

I
I
I
I
·1
I
I
I

-H' Jt$tl.+-+.++-+ ++-++-I"H-t..,H.-;"-i..J.-i-I-.+-4-+-+,l ..l-,L-'.-f~
f·-t-·'·-+·";'-f - "''it-:+-t--t~+-+--H-++-+-+-i-+-·H·+·-,·-~··,+···.j.···J:·-J--+··+··l·..i·'-l.LI lab./lnvoice No. _

Type of Material __!=::S""and~__. _

Source of Material TB#6: 15-16 '

-poe-eo-SaturatedTest Condition: - - InSitu

Sampled by GMD Date12-1-78

Submitted By GMD Date12-:1-78

Reviewed By GKC Date12-15-78

Test Procedure ASTM D3080- Single Shear

4.0

Il

3.02.0

NORMAL PRESSURE, KSF

1.0

I
I
I
I
I
I
I
I

~
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PART III

RESULTS OF FIELD EXPLORATION



I SOIL. CLASSIFICATION AND LEGEND

page

of

20
36

I COARSE·GRAINED SOil FINE·GRAINED SOil

part III

MORE THAN SO% LARGER THAN 200 SIEVE SIZE

MAJOR
DIVISIONS.

SILTS
AND

CLAYS
Liquid limit
less than 50

SILTS
AND

CLAYS
Liquid limit

greater than 50

INORGANIC CLAYS OF HIGH PlASTI
CITY, FAT CLAYS

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SANDY OR SILTY
SOILS, ELASTIC SILTS

DESCRIPTION

PEAT AND OTHER HIGHLY ORGANIC
SOILS

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR CLAY
EY FINE SANDS OR CLAYEY SILTS
WITH SLIGHT PLASTICITY

ORGANIC SILTS AND ORGANIC SILT
CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO MEDI
UM PLASTICITY, GRAVELLY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS

ORGANIC CLAYS OF MEDIUM TO HIGH
.PLASTICITY, ORGANIC SILTS

MORE THAN 50% SMALLER THAN 200 SiEVE SIZE

: :1;1: OL

~ PT

~CL

ML

MAJOR
DIVISONS

GRAVELS
More than half

of coarse fraction
is larger than

NO.4
sieve size.

WELL-GRADED SANDS OR GRAVELLY I'

SANDS, LESS THAN 5% - 200 FINES

DESCRIPTION

POORLY-GRADED GRAVELS OR GRAV· ,
EL-S'AND MIXTURES, LESS THAN 5% - I
200 FINES .
SILTY GRAVELS, GRAVEL-SAND-SILT I
MIXTURES, MORE THAN 12% - 200 :
FINES

CLAYEY GRAVELS, GRAVEL-SAND
CLAY MIXTURES, MORE THAN 12% •
200 FINES

WELL-GRADED GRAVELS OR GRAV· I
EL- SAND MIXTURES, LESS THAN 5% -I
200 FINES i

,
)'/ GC

o 0 e-
0" SW

tJ 0 Go

'.0:.&
~f': GW
"':::";;
~tr..•~
: :: GP
• 11*..:.

.:.:.::.; SP POORLY-GRADED SANDS OR GRAVEL- I Mor~~~\alf
:':':':':';1 LY SANDS, LESS THAN 5% - 200 FINES I of coarse fraction

t;-:".IIoIr'-i-T,•• 'T-S-M-t--S-IL~T-Y-SA-.N-O-S-,-SA-N-D---S-IL-T--M-I-XT-U-R-I:;-'-S--; is smaller than
.1 MORE THAN 12% - 200 FINES No.4

sieve size.
V'~.o SC CLAYEY SANDS, SAND-eLAY MIX-
~I TURES MORE THAN 12% - 200 FINES

I
I
I

1
1

·1

I
NOTE - Soils with 5 to 12 percent minus 200 fines

should be classified with dual symbols
PLASTICITY CHART

LEGEND OF BORING OPERATIONS

10090807040 50 60
LIQUID LIMIT

r AUGER BORING
/ROTARY BORING

'- __ ,-CASING
r -"'~CORE BORING

SIZE SIZE SIZE SIZEI__ J

30

\
I
I
\ ,

I

" <-MATERIAL DESCRIPTION

~ • \ MATERIAL CLASSIFICATION SYMBOL

--~ ESTIMATED MATERIAL CHANGE

2010

I I I I l/FOR FINE GRAINED SOILS

ANt FINE ~RACTION OF CH /I I I

_ COARSE-GRAINED SOILS /'

,/
/

Cl 1fY.'"Ill"-:

:/ MH&OH
ML-Cl, /

--- 2Z?~ ./MLjOL
1----

ML 'o
o

60

50

10

BORING NUMBER --- 2
GROUND ELEVATION

DRY DENSITY OF SOIL_101.2 pet
SOIL MOISTURE CONTENT - 10.7%

,
I

~ ABRUPT MATERIAL CHANGE
\

'-',
- \
CASING I

GRADUAL MATERIAL CHANGE ./
GROUNDWATER SURFACE DATE _ . (...

DATE COMPLETED BORING --=-- 4-27-71 '1.. CASI:~ SHOE. I]

Size Range

Above 12 in.
3 in to 12 in.
3 in. to NO.4 sieve
3 in. to Y. in.
Y. in. to NO.4 sieve
No.4 to No. 200
NO.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve

7

CP =PENETRATION RESISTANCE (CONTINUOUS SOUNDING) BLOWS/FT. 24
2.0 inch 0.0. bullnose, "A" rod, 140 hammer with 30" free fall, ---........
RF = more than 100 blows. 37

N = PENeTRATION RESISTANCE (STANDARD) BLOWS/FT. 26
2.0 inch 0.0. split barrel sampler (ASTM 01586). "A" rod,............ 25
140hammer with 30" free fall. RF = more than 100 blows. ....... 43

R = PENETRATION RESISTANCE (SAMPLER) BLOWS/FT. 2.42" 1.0.
ring sampler, "A" rod, 140 hammer with 30" free fall. RF =more than
100 blows.

Component

Boulders
Cobbles
Gravel

Coarse Gravel
Fine Gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

Rin,
S~lbyTube
Standard Split
Barrel
Block
Grab
Cutting
Vertical Face Cut

Sample Type

R
T
S

B
G
C
V

•Soil Classification: ASTM 02487

Classification is visual unless accompanied by mechanical analysis
and Atterberg limits. Percentage shown on log denotes visual approx
imation ± 5%.

SOil FRACTIONS

I
I

I
I
I
I

I
I

1
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~

-.'---
Job No. 812-467 A

-------
SOIL BORING DATA

1

--------Il
Location of Boring_~.Br~dge Crossing No.

Elev. Top of Hole .-1236 .1_~ Datum ~_J?~:J::.~J)9-.t:'l,:[!t .._~ ..._ ..._._._ .. Prepared By_~___ _._.___ Date _ 7-2-~:?~

Type/Size of Boring __8~' Date ..--1::-_!.0-?? Driller __~_~LF~~ Reviewed By KLR ..__. ._ Date _.!:~~:?~_

Penetration
Resistance

il .~

I
!l; I]~

Blows/Ft.

hDepth 2<>
Ft. I i! 1-'c N &

'"

Description
~

""~
J\~. :;
.0

~

li
iii

~

,. ~ 1:: Dry P!~s. Consis· Cemen·
~.~ ! .~ Strength tic.tv tency tatlon

I---r---...---",.-:......--r---!,,~ ~.!!." &~ '~'! 'J:. !, " '" ~
e : rv::)~\J:. t)'O .,EJ:,QOlI1e~ '~e -'--OQ.i'-7i-'-8 _ .l3 oe "O.c !'-i.c: g...ll·2 oo:I c:~.~. :: ~v:; ,-c.c ""1

l ~ lU~Uj ... ~,;fZJ.J!I~J~(JrJ\.z.;;rtHF
o j100 , xjKx ; , , ~ tI! "w' ;;.~ "

fi'i-..~::~~Jlq·r·,·TlrT·+lljTi,! ,.
....-...... ,.,...;.. 1, .,.. ,.. ..'t·t"i" ,"i....!.rt..' ..'.!.. , .. Tl

----, .-. .....·,,· .. ·..1",_..".•...._-..

~r--- - --~-- t-_Sn:iIT-CW::L1:'JghL~ -_---~_- JL2~"L_L~-:~~tl~.~~~~·~-=~~~~~~:~~~i~~~~~;=~_:_~-
5

---- - --" ---4--·..-I++·l·++..·I+Hi..j..+H·H .; I'+h-i +
-··-·-·-··---··---·--_·,··--,-,,···.._-··--..·--I+++++-H++l+-L+Ht+t·H+++j··tHl-1

.s:tLifiY-' .SAND; ··"·..·Br~·i"-Trace··cIa~i;I····SM··1172'1·=F· f'-r"ISS"-"!35 !~ ' kl'1.·II.1" III Xi. II i I I. ~. ', ---- - "..- - ..,..- -..--.- --..- .----- --I -+-Tc:-.~P+ - J.,.--r ....~-l..+- ~ r:,-~·l-ITrace nedium to coarse sand below . 65 45' " .., . . ..3.7:0 '-:- -- -.-..--... -- _-..-.- ,

2 ._~..l._.._ _._ ....•..__ .__•.__.. ._.

...--- _- - ---._. ....·..·-·····..·,-·----------·.. ·1,···..··-,,· ..····..,,·-+..--1 ,I I --+--+··--+++r++++++++++++t+!-H++·++I-·t·++-1

.-~ -- .-.~··r~:=r.~l-- ..
r--?- - ---'"

8
--~_.-. --_.- -..__._.._-

~---~l
~t ~IA7 .1.~ll~~~~.:i~~~-:::-:=:::::==-:'::'==-===:==:

4 --..' --'-"-"---," .- , - -" .

f--~I-----... ---'1'1"--·'--·'·6 . l?_~g J:Q.Q ~
: .. _·__ .. _--+ .._··-+---·1··---·__.. _-_·__·_---_.._-_:...·,-_··_--·-·--..---·-1-·--+-·-,,1,--1----1--··--

__ .. _~_._H· ... _

920- -- ---.-- .-- -.--..- - _-.--..- -------.-..--..-,.--..,..-., - ,.., - --;------.-..---".;, -,.., -,..". - .-- -- , -..-..,..- -. ,-- L - '-' .. : ++'" 'j.. ,

.__.. __ __ __ _ __._.. ModE:ra,te_tqhE:Clyy g~gJ:,:t:§__~t.a p. iIi t tit, i fl 1'1T l·ttt~ 1; -+--1'-', 51 R 102 2.2 bel 20' ---"_.- -.---..-....-. ------ ..--..- t- - i .LJ . .l.•t-r 1. ,i-~"~''':':; __ ::=~_=~~~:~~--?=---~-=~_-=~- ===- ~=-=~ _-:~ P+ rT~~+'++f_'-1____, _ __ .._, __ ,_ .. .., . 1.1 I t+ .1 I I ,1. -t t I , .+l
5_1.---- _._.. -.---.---.....--.-.-.... ----.--.. ---'- ..ll. +1"+' -+t i . 1+

I I '" " "I,:

~-J- __ ).SOI211
R No .~co.ve~........ - _ .., - " ", _.- ., -,.,.-.-............................ .. '-""-.-'.' " -'- .•~ •.:

I-_~ _.. ...51'ghti. CALICHE;'l'ani Difficult.drilling........ __._,____..,, ...,-.__ 1..(..
8 below 27' . I !-.-. ---.-' -.-_.- - ,-....... - . . --- , , ,..".., , "... . -"- ".., " , " ,. """-" .-. ··..-·t· l ,..
9 I

,-- -- ..,-.-_•.-- .-_.,-..... · .... ·..,·c·....-_.. ".......--"...----.,..",.-.------......,-...-,---------...~--_....---.... ,-. .. --++
30 I i t

l.J Uti.;J
J !!!!

. ''>'-'j+-+
! j IHt~lmtlttUUW

Stopped@--30'
No groundwater encountered

NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY ATTHE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART Of'THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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't().17 --•-----------------I] SOIL BORING DATA

L
. t' f B' RV\CD Bridge Crossing' 2 812-467 Aoca Ion 0 onng No...._, . Job No. ~_.

Elev. Top of Hole~~.~~~ __ Datum _._.. __P~ ..~J2<:tt~ ._. ..__ _ Prepared By .__~ Date7--~:"?8__

Type/Sizeof Boring ...__.8'~.__..__ Date .._._.7~lQ~78. · Driller .E.ete/Erank Reviewed By .J<I.~__._.__.. ._ Date7.-31-78

Particle Size • ~ b" Dry Pf3.5- COnsIS- Cemen-
Distribution % ~ g ~ °a Strensth ticit)' tency tation

~"" ;;~ h-..,...-,.-...-t..,...-..,...-+..,...---!--,..---
~ t) ~'.!i c: :~:\E:fo ,;e ::::.. ~
-8 _,.J 'S~-g§i'i.c ~,..J~::!foi ~~2..ciE:;~"E~~t~
1 He 1!'.z 5e ... ~ilj!t...lP.tj! .... !1i OJ> ..z.(j<d ~.::; III
d5 _n:.<~lX~ ~>: : ,_~ \ 1. - : -~' :~

~

~-

i

.~

I :d
• ::l

.0

Descriptionl~::;
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~~
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h
;S

Penetration
Resistance
Blows/Ft. !

Depth f---.-----t .!!

Ft. I. c I N 11
~)i

i

~~~

·..·~- .. ·----I +++H..j· ·1+

...... --......--+ ,·,·1 ++..; I

.... - ..... ·---·- ..·-..--I·+·+I·Hi. --.- ---..-- _ -- ·_.._··_·1· ..---·-1·_..---· .-- ..

.+ ------ -..... ..--- - --.. --.- - - ·····..·..·..··_·····1 ..··..·_··--·..1· ------1 - -- -~ ._.... '._., .. -.. .-.---,.,--._-. --' ..

ear....--- SILTY CLAY; Light Brown. .. .. .- CL

3
'1L2~1--" ----"1' -'1.0.. 1100

_2 __ 1__21 R 103•.9.4 Trace fine sand,_noderate. cerrenta,,:,:.. _'_"_ ._ .... . __ ... ....T~ ..

q-1~-:---: ...._~.~ ~ P~- tionbelaw app=inately_53eet._ ===:-- -- --- -.-.-1---1 ~ 4·1-·~-··1 j .• H-+';'..~+I +~ :.+ ,..2 , , I ~ -t-r-l

6 __ 20 R 88.9 21. 2 j ....

I-~·-i--t--·---··-l
·--~ ..-L-..· ..---- I· ..·

9

10

-+--~ .
_.- -~.-- ------- '-·""·'''s 'r··li· - -- ----.- :--.~-- ..- ---... ._ ~ - --..- -.2' -..- .-- -.ri' 55-3'5t+++-j"'~1-"j--I-l'+j .kIH+j"H~~

3 g ~y SILT¥ SAND, .J~rQW'D,I 'J'rg...Ge_C..1g.y'-.sM. 1L.. _ - - ..--- ~ -- - -j...,... ··,···....,.·,....,..·--n.. · 'II"

f---~--= ::===~_~~~Jt,,<iJ,\Jll\-1o_=~:MQ~Q',L.===_ =-==~~=~tnH4tr~:t trCUl1ttttU
6 __~ _~.__ .§ ;L_._ MOOerate to n~aYY_..GalcJ.te cerrenta on ---- -- '-'- -.-- ..- .. -It ~++ -H- J..+ 1

._7_._... -- _ .._ -.. -......- below .15 ft ...... .......-:.. -.--.---...----- -- ....--- ----- -- ...-..- ---.. 17 ti-t it ++ lII1-ri'1t i+tl i ;

&= --=~=~-~=-=.--~-~~-~~~-~:::~-=~~~= ::---= ---=~ =f-~nIH 4i t, i [ ~~~: ;,
_2~ ---··O/16"·R No-·····ooe·---- ....-......-.-.-..--.. ----------...--..-- ...... -- -. ---...- -------- ..-1--- "it in rr+rr :-l-i1tl!rl'~ ..lt·;-+-1

t .2-·1----'- -.,-_sF·gh y.... CALICHE;. ..Tan~ ..-.Difficult ..drilling- ,..------ ~ _.-..-- ··_·····1--.. -..- 'r'lIt..·~ ·~JI_. -+--L11~.··:i,·-.~1 ..tH-tl+..\3., I !.. I !!' .. i \ .; ."

-:~: -=-=~i"= ---;,,~.=-= lx>l~:L:==--~=~-=::~:::=~-=~::-:--= ~--===>-= -===-*Jflwtr-~+;:;-::-7$-'- .1__ ._ ··1'· .. ······1·· .. .- --..-- -..--.- _ - -.- -- -- ---- -- -- --- t' irf 11 11i1 rr tlnli fi
,:~. .• '=r--~::::===::=:::-~=-:::::==~--~~=~~=----::~= ~~ :=- -=:=- -~-=-- =:== == =- ±tlHfUDft f:t':~::-I ::~

30 I I: .', ,I ;, I I '

encountered I "tl ~ "tl
II> ..
;1 00

"H
H W IV
H 0'\ IV

stoppecF'@"'3U
No aroundwater

NOTE' THE DATA PRESENTED 01'1 THESE BORING LOGS REPRF.SENTS SUBSURl"AC.E

CONDITIONS ONLY AT THE SPECIFIC T!tST LOCATIONS AND ATTHE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILEO PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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. Job No.

I] SOIL BORING DATA
. ~. m-.m Bridge Crossing' 3LocatIon Or. BorlOg ....__ No _

Elev. Top of Hole _. 1~..~~_"~__ Datum pgr::~.PAt~_. _ __ "__ Prepared By .~_

Type/Size of Boring __8:".. __ Date .__?:,J-:o.-=-_?~._. ..__ Driller Pe.~~:~ Reviewed By __~

812-467 A

Date7-10-78

_ __~- .. Date j::'-3i-78_. _._-_.. -

P~netration

Rt>sistance

II
1:

I
e- I!-~ I

Blows/Ft. h ::l ~ DescriptionDepth HFt.

C N 5

~
]~. ~
.U

.5

.~
'"
~

Particle Size
Distribution %

rr

'.. . CL 1/2' ~ I jTr 1
60

1
1
ft.'i j ! ' I' '" lim" ,M........--- ,- - SILTY SANDY CLAY· Light Br~· ···- ···-···- - - .1 "'-'-" --,- - --.... . '.... . ·.. ,.-·+.I.· .. ,.x.., , . -" H-' ., ..~

.' " """"",,.1..1 " ,;: ': :' j I : I;: I 'i '

l--.lt--~~.-~.~. __n -.~•...~.~.I~=.•~.=..•~~~... -.'.-.:.~.~ ~.~.-.~ ....~..;~~;.~~~~:~ .._~~. :~.•.3.-~-.::~~ ..•.~1'_lLj- cltlhH J i i,~t-~ ci
6 48 94.6 22.
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t
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--..- -- ----- .--.-. .Moderate -cerrentation..below...8----- - . -.....-.- ....--. ------- - .. ---_.- ---- - I ,--. .,..1. -tl .J ..- r + r+-+
-~: ~-=- -==-:- -.~ ---~~....-=.~~ .~_.._..----.. -. --..--.... -~~-~-'-'=~:. ~---=--.='~=~~ -- ..-.._-= ~=:-~='-.~' .-=-=-=~ 1:j- -tit +1- t1 ji ~H I· 0+j f' -!t1

1=+-----.. _25 .. 94.75.0 .. -- - .- --.---.----- -- .. ------ .-.- .----- -- -- - -- -;11" 'I' ·':'f..L"T ~li'-j-i1" ··H
[j_ . -~__s ig-fi y- .-st[}I'Y·---~;--..------··B~f~!~~~~~~91·.~~i,~~~~~-:Il?~~-'-'---Tr-- =~~_.=)5 KK J..L_~.1 +~~.t trt·· {.. t

4 d Trace medium to coarse sand be ow 65 45 1! i! lilt i.lIT :

t[_~-~JL~5.A_2~~~ __~5--=~====_=_~=:~--=~~;:==~_::=-~.-~. 4i1+m~ni~.!11r
8 '11TH- ht l j,

~1=~: ..~9-=--~~~~~~~~;~~~~.~~~~~~~~-~ttwltJl~t;tl
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H
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Stopped @".30'
No Groundwater encountered

NOTE, THE DATA PRESENTED ON THESE BORING LOGS REPREis'E"NTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND A'r THE TIME DESiGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTMER LOCATIONS AND/OR TIMES,

THIS 80RING DATA WAS COMPILED PRIM,A,R,L.Y FOR DESIGN PURPOSES. THf5 DATA

SHOULD NOT BE CONSTRUED AS PART OP THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.



..
SOIL BORING DATA Pg. 1 of 2

RWm Bridge cross:ing -Offset 29'E of staked No.,4 Job No. 812-467A
'position '

1234.9__ Datum _ :Per__NBC_Datum ,_'_ Prepared By· GMP Date 12-1-18.-

8 II Date ~=~:?~____ Driller PL Reviewed By GKg___ Date __l2=20:,:,_78

..
l),, ,
__ J

Location of Boring

Elev. Top of Hole

Type/Size of Boring

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

N

Penetration
Resistance
Blow./Ft, !

I j I -!
~

l:

h
~

U
~d l~

u
Description

~
l~
. '5

o

.5

.~
'"
i

ParticleS;ze
Distribution %

~ I a;
> I 'i
~ Jl

v
..,

i
I il i

-'M
-+~; ,

.1._.~~+

i I

NOTE' THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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Pg. 2 of 2

4 Job No. 812~4_6_7_A~ __

Date-l2=l~1L

~__ Date -l2~2Q~18-

J]
Location of Boring

SOIL BORING DATA
Rt-\O) Bridge Crossing - Offset 29 'E of stake9No.

. posJ.tion
Elev. Top of Hole __12.34.._2-__ Datum_~r ~_Datum Prepared By __GMD '--'--__

Type/Size of Boring 8" Date __:l~-=l=]JL . Driller _J?L......- Reviewed By GKC

Penetration
Resi~tance

Blows/Ft. .~

h
&

f~

I!
]

l~

Particle Size
Distribution 96

~ I .. I I flTriTI;;; ;; ! j '] ~I 0 I ~ I 1 I
~
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5 ~2' • ock.-h ...::1 odu1e""2" In' II" I I ., , I
6 '. --t----.-J ,'---I--r ....-.. aru--n =-- --- .----- ---t---r----.-- ---<-----..-----f-- ---.- -ir" ,- --- . .-l-n +-- 1
7 .._diarneter•. __ _ .Jt _ _-- I - T1t -~.
8 --f- ----"--. "..---.----------.-- . iI·ti m Tf-- ---1-- --.- . .----- -- -ji --. it- - 't+rr

f---;!...- ~-- _5.0- R No Rf cove ~-----.---..-.--. ------.. ---r--- --,--. . -- -;-t-. ·t· -T+' +r' -+.-
40 l"! j ,_ ! !_ L:!! i

--.--.--.---.-.--.4------~----I-----l-_+_!--I+H++-H ,j I I
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.J .1-L'

I '

I -I--+---f ! ! ! H4++++HH++++H+j..i..j I I I I I·~
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'g a -g
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NOTf:, THf: DATA PRESf:NTED ON THESf: BORING LOGS REPRESENTS SUIISUI<FACIt

CONDITIONS ONLY ATTHE SPEC'I'ICTf:ST LOCATIONS AND ATTHE TIME DESIGNATED.

THiS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS pEFINING CONST~UCTIONTECHNIQUES.
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Jo-17 -_.----
Pg. 1 of 2
- -----------

.SOIL BORING DATA

Location of Boring RWCD Bridge Crossing -Offset "23' 10" W of No. Job No. __8~-46'Z..t\.~ _
. staked position

Elev. Top of Hole 12e.6.9__ Datum ~:r.:,Jtv~~<:l.j;1,J!!l ~_, .___ Prepared By' .GMD__ Date _12.=.1=7.8_

Type/Size of Boring 8
11

Date 12-1-7? Driller __:pL Reviewed By~C Date _12::2Q_-:7!L

-I]

j
Particle Size .! ,Crain !t.~ Dry ptas· COI1SiS~. Ce:men-

I i Di~tribution"S~~ha~ .~~ ,s~~~~. ti~i~ ,tency.: tatjoo
11 I - I I.! :;.!!ll '" '!' 'E"~ 'e ' .'!2'.!:0 ~ 11 u _:.' "5-~-g§' J:~_-t,~:.2~f!:~.2..c:J:~~"i"E~~~~

~ 5 Jl ~ ~181~25~H.i:£,~:""P;d,""H5\';;"'d~,:f.~.~
Vii ;~ _~--~~ i: ::>1:; j-:~ 1 1. j ~ ~',~1

Description
.~ S
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• ::l i0

=
_-,ANDY c:J..l>::l: BrOVJ11 to Tan: I CL I k"

]

l!
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~

h
&Nc

Depth ~
Ft. ~.!!

1

~ 16 S - SILTLSANQW.ight Brn·~ ~n - -SM- --3t4" .-- ?n -20-" ,: JtW\Wtl .~_
tts -- Lig1;lt.cerrentation Qn ~n_, " I..t.

1
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i
-
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8 -.--,..--. +---- r~~ -. -. '11 j l-!-

; 24 81----1- -- -- - "- . j II II 1 t #1
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H 0'1 0'1

NOTE' THE DATA PRESENTED ON THESE BORiNG LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE "IME DESIGNATED.

THIS DATA MAY NOT REPRESENT COND:TIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA.

SHOULD NOT B'E CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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Type/Size of Boring 8"

Il
Location of Boring

Elev. Top of Hole

SOIL BORING DATA Pg. 2 of 2
RW:D Bridge Crossing -O~fset 23" :1;.0" W of No. __.5 Job No. 812-467A _

staked position1236.0 Datum ---P~f._~_..R?-j;um ' PreparedBy ~ Date 12-1-78

Date, 12-1-:I~ Driller _PL Reviewed By __GKc; Date _:j,4=~_Q=7JL

Description

15 c ParticleSize .. Cr.in ,t~ Dry I Pia.· Con.!.- Cemen-
:;; -: DIStribution" i ~ Shape li ~ S~nlth ticjty tency tation

=:.~ .~ >- u.... " ... ."ii~ j i i,· i' ,. . ,

J\~ II> ~ ~ ":r; ~ .:':0 ll· '" :~ :e' 'f. ,"E ,'" 'J!l• :; ~ ::!l j ~ 11 . U =': ~l!'-g§ ~'i'" gi"'iP"f fp..c: f"';5;1' ~,l',:!'~,
(continued) I 0 1 ~ a 0 ~ ~ ~l:l~~~~ "':~f Z!~C;~fJ Z(F o ..o:,~JH!~~f
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-------------------+----t---t---..---- --- T~t
7 _ .
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~ 5075 ":--18-.-1 ~-.3- - mflmttftl
2 _ . _ IM_ +rq.i-,- I II,-! +1
3 Stopped. @ 41' ,), ! 1 Jl 1m
-. l 1 j

4 No nromdwater encomtered .._ ! r1U ",
5 -1-- --- --- - ._...:...:= ' . I I. ! -!-~.t J

I 1 I 'j.6 , .
, I Ii,
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I 8 •. __ - II ..f-
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NOTE: TliE DATA PRESF.NTED ON TH!:SE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPE<;IFIC TEST LOCATIONS AND AT THE TIME'; DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITiONS AT OTHER LOCATIONS AND/OR TIMES.

THiS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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812-467A

Pg. 1 of 2

Location of Boring

(] SOIL BORING DATA
RW:D Bridge Crossing -Offset 20' 9" E of N 6 J b N

, staked positio~ 0 o. -----'---------
Elev. Top of Hole _-123-4.•..9__ Datum __-,-..per_Io\"1BC-Datum _.. Prepared By __~ Date _12::1-::1.8.-

Type/Size of Boring 8" Date __~?.::-1..}8 Driller PL Reviewed By G!S<::: Date _1.2=.2_Q:-:7JL

Penetration
Resistance
Blows/Ft.

]]
l!...,

Particle Size Crain Pry Plas- COOSii- Cemen-
Distribution 'l6 SI~n8th tency talion
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NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY ".T THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THiS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRiMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR.

A.S DEFINING CONSTRUCTiON TECHNIQUES.



SOIL BORING DATA Pg. 2 of 2
~CD Bridge Crossing -Offset 20'9"E of No..__ 6 Job No. ~~=-467A _

1234.9 Datum __.__.E~E:._~~ Datum staked po~~~on ._ Prepared By.__~ . ._ Date_l?-1-7]_

8" Date __J}-:!:=I? Driller ~~ _Reviewed By GKC Date _1.~::29=7.~_

location of Boring

Elev. Top of Hole

Type/Size of Boring _

-11 - - - - - - - - - - - - - - - - - -
4 . ~ 1: Dry Plas· Consis- Cemen-

I -.--..--......- I ~ IS Shape .~.~ l..,_S.,.t",~n.;.lt_hrl_tl.,·C,...ity~l-_te,...ncv-':'....j-rta_t_ion....
I Iii ':;''' '" 'i~ r . ::;'3'"9.- ti:. _f~l IE!'~ : "E' _ .':t=, I :!!

_": ,3Cl1l"5c :-·;c6I:~i~.2;cf !'~.~..c::: E:::='E 41.c= __~~

n;~~l!j !~f ~iW;}F:$ ~i-J~,i ~ '"i~jI ~.~i;

.5 I P.a.rticieSize
! ni..trih••• i..... ·cw;.

~.~ i I i I j I ~ I l I
t;

~ 0. :;
olJ0 ~

iii

Description

(continued)

]
l~
\J

f~
a~

jd
.~

h
&N

Penetration
Resi:ootance
Blows/Ft.

c
~h I ~

Ft. i I~!
-3} -- ------- .- ..---._- ---- CALICHE-SILTY SANDY CfAYiTan -~,-- - --c -.--~~ -----~-~-1t H- ·iJH+ H-: ;'lill'+"-

- ----.-- . ---- ---1----. - nH+r- f' I +i-i-- t -J-h r--
3 _ . very h_(?aYY.-....~§_.t:t:QPbelow 31' ~~_ -+ttl_- L ~Ii. JJ-l-

r
.

4 i! I Iii I I ,
5 --+-+---+.--~--- -----~-------.----..- ..-- - - --- ---- --- .-- . -- -- - --- it -t·t-j .-1 I l. - tt+- ..
6 50/5" --------- -- -- --- -t-- --- 1- - 1 - T -. - -. -1: r-
7 ---- -- --- .. - ~-I -t --'tt+·
8 - - -------- '+r ! " H-+t

- ----- .._' ---, -.. '1
9 I ft· I I I I 1

I 40 - - - j ,I I '"I t Ii;

;, I ;1 H-'
2. Sto d 40' tt'--tt-i .. i! '.. --L·t , I H-+:t4

~§~--~- .-I_.J - -U-1-W-W-W:. . =. __ .-.. _No sr_Qu.n.dw.a.ret:.._eD.Q.QIDtered . : I. I ) -~..

5..' I I I I I

~ . _ _-__ . _ I II-h ..LLLJ

'7

~I l..--f I I I I 1------1--1 1 1---+ I I-H++++-I
9

2

3

4

5

6

~ --=1=1 ~-=t·'~~~IIIIII~
I

NOTE: THE DATA PRESENTED ON THESE eORING LOGS REPRESENTS SUBSURFACE

CO.NDiT:ONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME oESiGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER L,OCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.
T ... ,S DATA MAY NOT Rf:PRESENT CONDITIONS AT OTHER LOCATiONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES; THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS OEFINING CONSTRUCTION TECHNIQUES,
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NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY ATTHE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS ANOIOR TIME.S.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESION PURPose;;s. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION T·ECHNIQUES.
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NOTE' THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURI'ACE

CONDITIONS ONLY ATTHE SPECII'IC TEST LOCATIONS AND A'r THE-TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN .PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

All DEFINING CONSTRUCTION TECHNIQUES.
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NOTE' THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECiFIC TEST LOCATiONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS ANO/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT llE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS ..,NO ATTHE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIM"'RILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS pEFINING CONSTRUCTION TECHNIQUES.
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SOIL BORING DATA Pg. 2 of 2
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NOTE. THE DATA PRESENTED ON THESE BORING L()QS REPRESENTS SUBSURFACt

CONDITIONS ONI.Y AT THE SPECIFIC TEST LOCATiONS AND ATTHE TIME DESIGNATED.

THiS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THiS DATA

SHOULD NOT aE CONSTRUED AS PART O"THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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PART IV

SITE PLAN



SITE Pl.AN/TESTBORING LOCATION 01' 36
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