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Complimentary to this report, we will be pleased to review project
plans and specifications relative to compliance to the intent of
this report.

The recommendations included are presented based upon,the project
information received and described in "Scope", Part I. This firm
should be contacted for review if the design conditions are changed
substantially.

John P. Boyd, P.E.
Charles H. Atkinson, P.E.
James R. Morrow, Lab Director

30 August 1982

Project No: 82-424

2720 South Hardy Drive
Tempe, Arizona 85282

(602) 968-8778

THOMAS-HARTIG & ASSOCIATES, INC.
SOIL AND FOUNDATION ENGINEERS

Attention: E.M. Plummer

E.M. Plummer, Consulting Engineers
3666 Miller Road
Scottsdale, Arizona 85251

Project: Arizona Canal Diversion
Channel Bridge

67th Ave. S. of Greenway Rd.
Glendale, Arizona

This report presents the results of the soil engineering services
authorized on the site for the proposed Arizona Canal Diversion
Channel Bridge. The purpose of these services is to determine
the soil conditions at the locations indicated which thereby pro­
vide a basis for the design discussions and recommendations pre­
sented herein. This firm should be notified for evaluation if
conditions other than described herein are encountered during
construction.

The services performed provide an evaluation at selected locations
of the surface and subsoils throughout the zone of significant
foundation influence. Our services have not included determination
of underlying geologic conditions or evaluation of potential geo­
logic hazards such as seismic activity, faulting, and ground subsi­
dence/cracking potential due to ground water withdrawal.

/sdf

Copies to:

Tom W. Thomas, P.E.
Harry E. Hartig, P.E.
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1175 kips
361 kips

2060 kips
565 kips
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SCOPE

The bridge is to span a diversion channel to be excavated

parallel to and north of the Arizona Canal as shown on the

accompanying site plan. It is understood that design concepts

for the bridge structure and diversion channel are as follows:

Bridge Length--~-~-----------550feet

Width of Bridge--------------68 feet

Number of Spans--------------6 at 91' -8 11

Skew of Bridge---------------38°

Deck Elevation---------------Elev. 1215 feet

Channel Elevation------------Elev. 1190 feet

Channel Bottom Width---------220 feet

Channel Side Slopes----------6.0 horizontal to 1.0 vertical

Channel Lining---------------Earth

Abutment Reactions-----------Dead Load
Live Load

Pier Reactions---------------Dead Load
Live Load

The 67th Avenue approach roadways are to be improved to current

City of Glendale standards for distances of approximately 150 feet

north and south of the bridge structure.

INVESTIGATION

Seven (7) test borings were drilled near abutment and pier loca­

tions as shown on the accompanying site plan. The borings were

drilled with a rotary auger (CME-55) drill rig using 7 inch dia-.

meter, continuous hollow stem flight augers. Field penetration

tests were made in the granular subsoils encountered for a guide

to their relative in-situ density. Penetration resistance WdS

measured by driving a 2.0 inch diameter standard split spoon

sampler with a 40 inch free fall drop hammer weighing 140 pounds

(ASTM: D1586). The more fine grained soils encountered were

PROJECT NO: 82-424 1



SITE CONDITIONS

The results of the testing are presented in "Part III, Laboratory

Results".

sampled by driving a 2.42 inch I.D. ring sampler. Boring

logs presenting the results of the test drilling are presented

in "Part II, Field Results".

The proposed bridge alignment will coincide with the existing

67th Avenue alignment. The test borings were drilled on the

roadway shoulders at the proposed abutment and pier locations.

In-situ density and
moisture determination

Purpose

Pile capacity analyses

Laboratory classifica­
tion and evaluation for
approach roadway design

Sample(s)

Bridge Site
Subsoils (9)

Approach Roadway
Subgrade (5)

Subsoils (7)

Driven Ring
Sampler (40)

*Reported on boring logs.

Test

Sieve Analyses and
Plasticity Index

Direct Shear

*Dry Density and
Moisture Content

Representative soil samples obtained during the field inves­

tigation were subjected to the following laboratory analyses.

The surface soils at the abutments and north and south of the

bridge structure were also sampled and analyzed for evaluation

relative to the approach roadways.

As disclosed by the test borings, the subsoil stratification

is somewhat variable. The surface soils are predominantly clays

and overlie stratified granular and clayey subsoils.

Specific subsoil data is presented on the boring logs, with the

following tabulation presenting a generalization of the depths

and thicknesses of the predominant strata.
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0 - 9 feet±: Sandy Clay; medium plasticity.

9 - 26 feet±: Silty Sand becoming Sand and Gravel
mixtures with some cobbles.

26 - 47 feet±: Sand - Clay mixtures with some gravel
and occasional cobbles.

47 - 70 feet±: Sandy Silty Clay; medium to high
plasticity.

70 - 75 feet±: Sand and Gravel mixtures; some cobbles.

The subsoils throughout the depth of test drilling were generally

described as damp, and no free ground water was encountered in

the test borings.

FOUNDATION BEARING

It is understood that the Maricopa County Flood Control

District requires piling for support of the structure.

The subsoil conditions are quite suitable for circular

drilled cast-in-place concrete piles, and for driven

non-displacement piles. Displacement piles do not appear

suitable due to the dense condition of the subsoils.

Due to the relatively heavy abutment and pier loads, and

the relatively large load capacity of large diameter piles,

L c~rcu1ar drilled cast-in-p1ace piles were analyzed for support

of the structure. The following tabulation presents calcu­

lated pile capacities for selected diameters and depths of

embedment below the depth of potential scour. Calculations

for other sizes will be provided upon request.

Pile *Pi1e Allowable Pile Loading~

Diameter Length Abutment Condition Pier Condition

3.0 ft. 20 ft. 110 kips 120 kips
3.0 ft. 30 ft. 200 kips 230 kips
3.0 ft. 40 ft. 320 kips 400 kips

4.0 ft. 20 ft. 180 kips 200 kips
4.0 ft. 30 ft. 310 kips 360 kips
4.0 ft. 40 ft. 480 kips 600 kips

- con't -

PROJECT NO: 82-424 3
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Pile *Pile Allowable Pile Loading:
Diameter Length Abutment Condition Pier Condition

5.0 ft. 20 ft. 270 kips 290 kips
5.0 ft. 30 ft. 440 kips 500 kips
5.0 ft. 40 ft. 670 kips 820 kips

6.0 ft. 20 ft. 370 kips 390 kips
6.0 ft. 30 ft. 610 kips 675 kips
6.0 ft. 40 ft. 890 kips 1040 kips

*Depth of embedment below the depth of
potential scour.

The allowable pier loads are presented for dead plus design

live loads except that a one-third increase is allowable for

wind or seismic forces. No reduction in pier capacity for

group action should be required where pier spacings exceed

3.0 diameters. Estimated pier settlements should not exceed

3/4 inches.

Although no free ground water was encountered at the time of

test drilling, the analyses is based upon the assumption that

partial saturation of the subsoils may develop during periods

of heavy flow. Also, it was assumed that the pier excavating

wo~ld be performed without the addition of water or slurry,

although some sloughing and caving may be experienced when

excavations penetrate the more granular subsoils. A heavy­

duty drilling rig capable of developing high torque and down

pressure will probably be required.

The lateral stability of rigid pile footings could be esti­

mated by assuming the stiffness of the subsoils to increase

lineally with depth beginning with zero (0) at the level of

potential scour. A 28 pci horizontal modulus of subgrade

reaction is recommended for estimating the horizontal load

capacity per pile. No reduction due to group action should

be necessary where pile spacings exceed 3.0 diameters.

PROJECT NO: 82-424 4
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STRUCTURE BACKFILLING

Backfill required against abutment walls and other retalnlng

structures should be granular soils meeting the Arizona High­

way Department Specifications for Select Backfill Materials.

The backfill soils should be free of any silty or clayey fines

so that the backfill will be free draining and not susceptible

to increased loadings due to hydrostatic forces. Compaction

should be accomplished to a minimum 95 percent of the AASHTO:

T-.180 maximum density. Retaining structures should be braced

to resist equipment loadings during compaction of the backfill.

The following tabulation presents recommended soil pressures

for estimation of lateral forces against retaining walls.

Equivalent "Active" Soil Pressure
(Yielding structure)-~-------------30psf/ft.

Equivalent "At-Rest" Soil Pressure
(Rigid structure)------------------50 psf/ft.

APPROACH ROADWAYS

Since 67th Avenue is a major arterial, high traffic volumes are

projected. The following tabulation presents the design para­

meters and indicated pavement sections for the approach roadways.

Average Daily Traffic:

Current-----------------------------------7,000

Projected 20 years (w/99th Ave. Loop)----18,000

Design Average---------------------------12,500

One Direction (50 percent)--------------- 6,250

Curb Lane (80 percent)------------------- 5,000

Truck Traffic (5%, 18K axle type)-------- 250

PROJECT NO: 82-424 5



10 inches

PROJECT NO: 82-424

Subgrade/Pavement Daga:

R-Value-----------------------------1S

Soil Support Value------------------3.l

Structural Number-------------------4.3

6

10 inches

Alternate
No: 2

Pavement Section:
Alternate

'Coinplit'ed . No":' "1 .

Asphaltic Concrete 4 inches 6 inches

Aggregate Base Course 4 inches 6 inches

Select Subbase Course 21 In'ches '9 'in'ches

Total Thickness 29 inches 21 inches

The subgrade preparation, pavement materials and placement should

be in accordance with the Maricopa Association of Governments

S!=andard Specificatons with current City of Glendale supplements.
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FIELD RESULTS
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LEGEND

I
SOIL CLASSIFICATION ASTM: 02487

I
COARSE-GRAINED SOIL

MORE THAN 50% LARGER THAN 200 SIEVE SIZE

FINE-GRAINED SOIL

MORE THAN 50% SMALLER THAN 200 SIEVE SIZE

log denotes visual approximation unless accompanied by mechanical analysis and Atterberg limits.

ML

== PT

MAJOR
DIVISIONS

SILTS
AND

CLAYS
LIquid limit
less thin 50

SILTS
AND

CLAYS
LIquid limit

greater than 50

INORGANIC SILTS AND VERY FINE SANDS.
ROCK FLOUR. SILTY OR CLAYEY FINE
SANDS OR CLAYEY SILTS WITH SLIGHT
PLASTICITY

DESCRIPTION

ORGANIC SILTS AND ORGANIC SILT-GLAYS
OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY. GRAVELLY CLAYS. SANDY
CLAYS. SILTV CLAYS. LEAN CLAYS

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

PEAT AND OTHER HIGHLY ORGANIC SOILS

INORGANIC CLAYS OF HIGH PLASTICITY.
FAT CLAYS
ORGANIC CLAYS OF MEDIUM TO HIGH
PlASTICITY. ORGANIC SILTS

OL

MH

CL

I I ::
I I

II
'1///1 CH

0' e~0'
MAJOR

~:O DESCRIPTION DIVISIONS",'\ '"
t:~~·

GW WELL-GRADED GRAVELS OR GRAVEL-SAND
.." . MIXTURES. LESS THAN 5% - 200 FINES GRAVELS
....~~: GP POORLY-GRADED GRAVELS OR GRAVEL-SAND More than half

:.":-. , MIXTURES. LESS THAN 5% - 200 FINES of coarse fraction

J'
G'-I SILTY GRAVELS. GRAVEL-SAND-SILT ia larger than

MIXTURES, MORE THAN 12%· 200 FINES NO.4

GC CLAYEY GRAVELS. GRAVEl-SAND-CLAY Sieve size.

~r MIXTURES. MORE THAN 12% - 200 FINES

0 0 0° SW WELL-GRADED SANDS OR GRAVELLY SANDS.
0°0 0 LESS THAN 5% - 200 FINES SANDS
... :.:..- SP POORLY-GRADED SANDS OR GRAVELLY SANDS. More than half
:.... :.. LESS THAN 5% - 200 FINES of coarse fraction

~'
SM SILTY SANDS. SAND-SILT MIXTURES is smaller than

MORE THAN 12% - 200 FINES NO.4

~ ~
SC CLAYEY SANDS, SAND-CLAY MIXTURES si/3ve size.

'-lORE THAN t2'll. - 200 FINESI
I
I
I

I
I
I
I

GRAIN SIZES

u.s. STANDARD SERIES SIEVE CLEAR SOUARE SIEVE OPENINGS
200 50 16 4 14" 3" 6-

SILTS & CLAYS DISTIN- SAND GRAVEL
GUISHED ON BASIS OF

I I I
COBBLES BOULDERS

PLASTICITY FINE MEDIUM COARSE FINE COARSE

MOISTURE CONDITION ( INCREASING MOISTURE ) )
DRY SLiGHTLY DAMP DAMP MOIST VERY MOIST WET (SATURATED)

(PL) (LL)

DEFINITIONS

I
I

Penetration Resistance - Blows per foot using 'A' rod and 140 lb. hammer with 30 inch free fall unless otherwise noted.

N Standard Penetration Resistance (ASTM:D1586), 2.0 inch 0.0. split barrel sampler.

C Continuous Penetration Resistance, 2.0 inch 0.0. Bull Nose.

R Penetration Resistance, 2.42 inch 1.0. Ring Sampler

I
Sample Type

R - Ring T - Shelby Tube

G - Grab C - Cutting

S - Standard Split Barrel

V - Vertical Face Cut

B - Block

I
I
I
I

CONSISTENCY RELATIVE DENSITY

CLAYS & SILTS BLOWS/FOOr STRENGTH; SANDS & GRAVELS BLOWS/FOOr

VERY SOFT 0-2 0-%
VERY LOOSE

SOFT 2-4 0-4y..'/)
LOOSE

FIRM 4-8 'h- 1
...10

STIFF 6-16 1-2
MEDIUM DENSE 10-30

VERY STIFF 16-32
DENSE 30-502-4

HARD OVER 32 OVER 4
VERY DENSE OVER 50

• Numoer of blows of 140 pound hammer tailing 30 inches to drive 8 2 Inch 0.0. (1-~ inch 1.0.) split spoon (ASTM 0-1588).

t Unconfmed compressive strength In tons/SQ. 11. Read from a pocket penetrometer.

I
Project No. 82-424

THOMAS-HARTIG & ASSOCIATES, INC.
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DATE' 7-29-82

*No sample recovery.

IDTE: Test boring elevation
inteJ1X>lated from top:>graphic
data received from U:lslmey Assoc.
Engineers.

9
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SOIL BORING LOG

Proj ect No. 82-424
THOMAS-HARTIG & AssOCIATES. INc.

West shoulder of 67th Avenue
Sta. 11+05, 40' left of

centerline

ELEV: 1215.0 ft.+ SIZE OF HOLE 7 in. FIELDENGR' J.T.NO. 1 -
PENETRATION GRAIN PLAS· CONSIS- CEUEN-

RESISTANCE Z
~Q

SHAPE TICITY TEHCY TAltON
6l0WSlFT ~ >- "' ...

0
>- ... ;::

in "z ........
Z~

:>", ::'~ 0 a:

~ ~k' ;~ DESCRIPTION 0 .. ~ ~

IJ)~
:> ~

~
>- ~u 0

-~ " ~ " ~ ~..
0 ~

z ? x

~ ~- ~ s 8 <C
~ 0 x 'i! ~ :: i ~ ~DEP'T>< C R&N

u '" ~ Q ~ 0 ..
iil o w 52 00 ~ ;;: ... '" '" ...n. ~ " ~ ~ " x z ~ " x ~ > " ~

1 r1mrrr C'_ ..J. r.1 :=IV· Rrnr..n Ir.T X X X kx X)(
2
3

4

5 37 R 96.2 9.2
6

7 claIm: Siltv Sand· Sane fine SM II X 1)( X
8 gravely brown
9

10 17 R * * STR 1'. t'. GC D{ I] KIX ~I)(

1 damr ~ ;:mr1 f:r.::n.TPl Mi1<rllrp~, K;M
2 Sane cobbles; same silt SC:-
3 and clay fines: grey-brown. ISM
4

5 SOIl" S Sane Lenses of:
6 Clean Sand andlor
7 Gravel (SP GP)
8 Silty Sand (SM)

9 Clayey Sand (SC).
20 88 S
1

2

3

4

5 Yd/b S
6
7

8

9

30 60/6" S
1

2

3

4

5 r:;O/1~l ~
6
7

8 I r1=-nr STRATIFIED : CL- .) )( X XX X X
9

~
IV r,l::lv r.l ::lVPV ~nr1· SCw-fT

40 11ONQ" 'R l1r:;~ c:; 7 Sane gravel .

I'
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I
SOIL BORING LOG

can't
NO·1 ELEV: 1215 0 ft. + SIZE OF HOLE 7 ill. FIELD ENGR' J. T . DATE' 7-29-82

PENETRAliON GRAIN PLAS - CONSIS· CE ....EN·

RESISTANCE Z
~Q

SHAPE TICITY TENCY TAT/ON

6lOWS/FT. > w ... 0... orz
=~in or ...

z~
::>w 0 or

~ll' ~~ DESCRIPTION 0;;: ~ ~

"'in ::> ~

> "" '"
0 ~~~ "

;: ,
or

'"
z :1 r '" ~ g " :10 - ~ s 8 '" ,. 0 r ~ ~ ... " ~ ~DEPT>< C R&N

(j .. ~ Q ~ ~ '" 0
~

o w Q :;; ~ nn. ,. , .. J , :r Z J " :r r Z

41 ldarm: STRATIFIED : CL- IX IX I] ~~ ()< 12<

2 Sandv Clav - Clavev Sand: SC
3 S<:Jrre lITavel occas~onal

4 cobbles; brovn.
5 100'lI' R * * Sane Lenses of:
6 Sand & Gravel Mixtures
7 (GM. GC. Sl1. SC).
8 c:IarrU: ~'TRATIFIED : C'L- 1.11.1)( ~~ 1\
9 ~;lrv Cl:lv, CH
50 10CY6" R 102.4 25.2
1 Some Lenses of:
2 Clavev Sand (SC)
3 Siltv Sand (~
4 Gravellv Mixtures(-GM GC'
5 10N4" R 111 ~r I?~ .0
6

7

8

9
f)0 1000" R 02.8 25.8
1

2

3

4

5

6
7

8

9

70
1

2

3

4

5

6

7

8

9

80

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

Stopped test drilling at: _-----.:6....:0--=f.=..ee.=..t=----_

Ground water encountered: _--,N~an=e:::....-_

Proj ect No. 82-424

THOMAS-HARTIG & AssOCIATES. INC.

*No sample recovery.
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DATE' 8-3-82

East shoulder of 67th Avenue
Sta. 9+63, 34' right of

centerline

SOIL BORING LOG

ELEV: 1217 0 ft + SIZE OF HOLE 7 in. FIELD ENGR' ..ITNO. 2

I'
I
I . .-

PENETRATION GRAIN PLAS· CONS_SA cElro4e .....
RESISTANCE 2 "2

SHAPE TICITV TENCY TATION

BlOWSIFT. f w~
0 ~Q

I
:: "'2

='~ "'~:>w '"
~ ~ ;~

0
~DESCRIPTION 0;;: ~

U)~
:> 0 ~

2 ~u Ow 1-.-..-- ~ x
~ d~..

~
2 0

~ ~
., .

~S8
.. 2

~ 0 x ~~
~ 2 ~ >-

OEPTH R&N
U

~ ~ fa Q ~ '" '" '"C o w Q
~ ~ :;; ~ ~ w ,.

n, ~ 2 .. ~ 2 x 2 ~ 2 x 2 .,

I 1 lil;:mm ~;:mrlv rl ~v·' R,..rw.", r.T b{ ~ Ix I}~ X~
2
3

I
4

5

6

I
7 SarE lenses of Siltv Sand
8 (c:M' ho1 rtf.? h -Foot-
9 lri=nn ~l 'I' r 1<' 11<]1 : -rr- I) iR IX }~ 1~

10
.

SRnc F.. ~avel Mixtures' Q1

~I
1 Sane cobbles sc:xre silt S1:-
2 and clay fines; lITev-brown. SM
3

I
4 Sane Lenses of:
5 23 S rlean Sand and/or
6 ~;wel (SP GP)
.,. Silty Sand (SM)

I 8 Clavey Sand (SC).
,. 9

20

I 1

2

3

I
4 IdamP :r'RA' f<'llil.J : --cL- X IX x ~X xx fX
5 Z4 ~ 1v Clay - Clayey Sand: SC'i-lJ

6 ;ane lITavel. occas~onal

7 cobbles· brawn.

I 8

9 Sane Lenses of:
30 Sand & Gravel Mixtures

I 1 (Q1, GC, SM, SC) .
2

3

I
4

5 150/11 R 1124516.0
6

7

I 8

9

40

I IDIE:, Test boring elevation
- con't - interpolcated from topographic

I
data received from llishney
Associates , Engineers

Project No. 82-424

I THOMAS-HARTIG & AssOCIATES, INc.
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DATE' 8-3-82

SOIL BORING LOG

+
ELEV: 1217.0 ft.- SIZE OF HOLE 7 in. FIELD ENGR' J .T.

con't
No.2

I,
I
I

PENETRAliON GRAIN PLAS· CONSIS- CEME .....

RESISTANCE z '(z
SHAPE TICITY TENCY TATION

I
BlOWSIFT. r ~ w ... 0 ~Q

I:
... O:z -=;;; ::>w ~~

0: ...
0: S

~
z~

~~
0

~~l? DESCRIPTION 0 .. 0 ~

"'in ::> 0

~~.-r- d~
~ ~ o w ~ ~
~

a: ~() '" Z 0
0 < ~ 0: < Z

~ J 0 z
... ~ a ... ~ ~ ~ ~ ~DEPTH C R <i d ~ 8 ~ 5 z ~ £ ~:J 0 III Q 00

w _
... w ~ .....n. ~ ~ .. '" 0:

U) ~ 2' r z ~ ~ x '" > ~ "

I 41 Idam!: SI'RATIFIED : CL- IX tx 1:X rx~ IX~ I}
2 Sandv C1av - C1avev Sand: SC
3 Serre lITavel. occas~onal

I 4 cobbles' br(M7Il.
5 50/8" R 114.£ 5.0
6 Sane Lenses of:

I
7 Sand & Gravel Mixtures
8 (GM. GC 8M SCL
9

50

I 1 ldarrn: " 'h'tJ.' H' H' : L;L· I~ IXI~ ~) ~

2 Sandy Silty Clay; CH
3

I 4 Sane Lenses of:
5 100811 R 105.1 21.8 Clayey Sand (SC)
6 Si1ty Sand (~)

I
7 Gravelly Mixtures (GM,a::
8

9

60

I 1

2

3

I 4

5 ':JOn R ll~ 17.L
6

I
7 Idam!: ~A H'lliU : l11- r.. x 11'
8 S.::mn F. Gravel Mixtures: GC
9 Sane cobbles, S<:JITe

70 s~lt ana clay tIlles,
1 grey-brown.
2

3

I
4

5
1-

6

I
7

8

9

80

I
I
I

Test Drilling Refused at: __7_2_f_ee_t__

Ground water encountered: _N_one _

Project No. 82-424
THOMAS-HARTIG & AssOCIATES, INC.
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DATE: 7-29-82

SOIL BORING LOG

West shoulder of 67th Avenue
Sta. 9+22, 34' left of

centerline

+
ELEV: 1214.5 ft. - SIZE OF HOLE 7 in. FIELD ENGR: J. T.NO. 3

PEHETRATION GRAIN PLAS· CONS I$- CUolEN-

RESISTANCE z
~Q

SHAPE TICITv TENey TATION

BLOWsrn t w~
0

I
~ "'z ~~ "'~ '"::>w

"~ ~ ~~ DESCRIPTION 0;;: ~ ~

"'u; ::> ~

:> :>u '" " --- :>
'" d~..

~
z

'" ~ ~ ~ ~
..

~ s 8 ..
~ 0 1: r;: :> ~ >

u " z ~ ,. '"DEPTH C R&N ~
o w Q 00 o !O to ~ ~ w "

FT. ~ :> a. ~ :> 1: Z ~ :> 1: '" ~ 1: Z :> '"

I 1 darm: SandY Clay· Brown. CL X pc X x: 12~ ~~

2

3

I
4

5

6

7

8 IdarIIi: ~lltv Sand' ~ane tme ~ })\ ~ )\ I} ~

9 QTavel· brown.
10 lelann: STRATIFIED : GC- 2< K X I2<X DO~

I 1 S;:mC"1 For ~.<I'7P1 M; vh rres . GM
2 Same cobbles: same silt SC-
3 and clay fines· 2Tev-brown. 8M

I
4

5 Serre Lenses of:
6 Clean Sand and/or
7 Gravel (SP. GP)

I 8 Silty Sand (8M)
9 Clayey Sand (SC).

20

I 1

2

3

I
4 ldarnp ;)l.NU·.u'lW: CL- x ~ IX ~X xx 12<
5 Sandv Clay - Clayey Sand· SC
6 80m2 2Tavel occaslonal
7 cobbles; brown.

I 8

9 Some Lenses ot:
30 5U/":)' R * * Sand & Gravel Mixtures;

I 1 «(}1 GC, 8M, SC).
2

3

4

I 5 59 S
6

7

I 8

9

40 35 S

I'

I
I

I
I
I

- cant.t -

Pro j ec t No. 82-424
THOMAS-HARTIG & AssOCIATES. INc.

NJIE: Test boring elevation
interpolated from topographic
data received from Laslmey
Associates, Engineers

13



DATE' 7-29-82

SOIL BORING LOG

+
ELEV: 1214.5 ft. SIZE OF HOLE 7 in. FIELD ENGR' J T

can't
NO, 3 .

PENETRAliON GRAIN PlAS· CONSIS- CEIrtAEN-
RESISTANCE Z

~~
SHAPE T1CITY TENCY rAnON

BLOWS/FT. w ... 0

I
O:z ~ ,,-
:>w

='~
0: ... 0:

~
...... 0

~!!?z DESCRIPTION o~
00 "' .. :> 0

~ ~ ~
"u '"

o w
r-r- ~ :z:~

z 0 .,

~ ~
~ 0: " z J 0 z l ~ t ~

~ ~

DEPTH C R u iZSg 3 ~ e 2 ~ 0:o w Q g i4 :; ~n J " .. ., 0: ~ " z z ~ " z " .,

I 41 cimm ~ 'f<A' f<' f<: . 0- X ~ I~ xIX tx~ ]
2 C' -'- r.l;:1v - r.l:::lvPV ~;::mrl· SC
3 SrrnP cn-::mp1 ·nT1:::l1

I
4 ('nhh1 PC::· hrrn.7n

5

6 SCTl'le. TPnC::PC:: of·
7 Sand & Gravel Mixtures
8 (GM r,r. SM Sr,)
9 Ir1;mrr: S HA f;'.lliJ.) • CL [X IX I)! XX .x

50 50/8" R 113.C 18.t Sandy Silty Clay· CH

I 1

2 SOIIE Lenses of:
3 Clayey Sand (SC)

I
4 Silty Sand (SM)
5 GravellY Mixtures (eM GC
6

7

I 8

9
60 )U/~ R 103. 21.2

I 1

2

3

I
4

5

6
7

I 8

9

70

I 1

2

3

4

I I-
S

6

7

I 8

9

80-

I
I
I

THOMAS-HARTIG & AssOCIATES, INc,

Stopped test drilling at: _--",6=0-=.f=ee=t=--_

Ground water encountered: __Non__e__
I
I
I

Project No. 82-424

14



I ,
SOIL BORING LOG.

I East shoulder of 67th Avenue
Sta. 7+80, 34' right of

centerline

I NO. 4 ELEV: 1216.0 ft.± SIZE OF HOLE 7 in. FIELD ENGR: J.T. DATE: 8-4-82
PENETRATION GRAIN PLAS· CONSIS- CEIroteH-
RESISTANCE z ·z

SHAPE TICITY TENe'" TAltON
8I.0WSIFT ~ .. ~ 0 ~Q

I ~ "z ;:
"~".. =~ "

~ ~
~~ 0 ~!!?z DESCRIPTION 0;;: 500 "' ..~ ~o '"

0 f-r-r- ~ x
~ ?,

R
~ ~

~ s 8 ~ ;t 0 z ~~
~ ~

~ ,.
~ ~ ~ r@OEP'TH 0 S Q o ~ ,. "c ~

o w Q ~ ..
FT. ;t ~ .. ~ ~ z z ~ ~ z '" ~ '" > ~ ~

I 1 'n;:mm ,... .1 r.l AV' RrrT.m CL ~ X X X~ ~:x

2

3

I
4

5

6

I
7

8 ~ lenses of Siltv Sand
9 (~) 'ho1nr.T 7' fppr

10

JI 1

2

3

I '
4 &mm :-, t< .'1 t<:f)· GC- X tx :x )D< ~tx
5 S;:mn ~ (}r;:n.TP1 ". . ~

6 ~ ('()hh1pc:· c:rrnP c:i1r !=:.r.-
7 and clav finf>s Q'Tf>V- hrn:'7r1 SM

I 8

9 Some Lenses of:
20 Clean Sand and/or

I 1 Gravel <SP GP)

2 Si 1rv S-<lnn (SM)
3 Clavev Sand (SC).

I
4

5

6
7

I 8

9

30 1')0/6" R 1110_4 17 2

I 1

2 irlrmm (.,iR .....: : LL- X X X XX XX .x
3 Sandv Clav - Clavev Sand· SC

I
4 Sane gravel, occasional
5 50/8" R 126.8 3.9 cobbles· brown.
6

7 Sane Lenses of:

I 8 Sand & Gravel Mixtures
9 (GM GC SM SC) •

40 lSCYlO I R 12ClL 3.5

I IDTE: Test boring elevation
interpolated from topographic

- con'.t - data received from Daslmey

I Associates, Engineers

Project No. 82-424

I THOMAS-HARTIG & AssOCIATES,INC.

15



16

DATE' 8-4-82J.T.FIELD ENGR'

Project No. 82-424

THOMAS-HARTIG & AssOCIATES, INc.

Stopped test drilling at: _---.:..7-=.5_f_ee_t~_

NoneGround water encountered: _

SOIL BORING LOG

+ELEV: 1216.0 ft. SIZE OF HOLE 7 in
con't

NO 4 .
PENETRAliON GRAIN PLAS· CONSIS· CEMEN-

RESISTANCE z CZ
SHAPE TICITY TENCV TATION

BLOWSIFl. >
w~

0 ~Q~ a:Z ;::
iii a:~

Z~
::>w ::'~ 0 a:
~~ ~~l!' !!?z DESCRIPTION 0 ..

~

00 "'iii ::>
> "u '"

0 f.--~ ..... " ~ ~ ~ ~a: Z

~ 20 ~
~ s 8 . ~ 0 J: '"' ~ ~

~ >
~ ~u CD z ~ ~ a: o a:

DEPTH C R ii: o w Q o 0
o _

:;; ~ ~ "' ~n ~ " Q. ~ " J:
Z ~

" J: '" ~ J: Z " '"
41 Idam!: SI'RATIFIED : CL- rx IX LX D{IX ~[)( ~

2 Sannv Clav - Clavev Sand· SC
3 Sane· gravel, occasl.anal
4 cobbles; brown.
5 54 R 109.E 3.9
6 Sare Lenses of:
7 Sand & Gravel Mixtures
8 «(11 GC -sM. SC1.
9 ldarm: STRATIFIED : CL- ~ IXI.~ xX );

50 100'4" R 102.6 23.7 C'~~~. ~; 1 rv r.1 ::lV' CH
1

2 Sane Lenses of:
3 C1avev Sand (SC)
4 Si1tv Sand (00
5 10CY8" 1< 1OuR 1?1 7 Gravel1v Mixtures (GM GC
6

7

8

9

60 50/6 " R 108.7 22.8
1

2

3

4

5 50/6" R 12Q1 17.S
6

7 ldarm: STRATIFIED : GC- X XIX 111
8 Sand & Gravel Mixtures; GM
9 Sane cobbles, sane

70 50/6" R 112.E 5.2 silty and clay fines,
1 grey-brown.
2

3

4

5 50/9" R 137.9 8.7
6

7

8

9

80

I'

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



PENETRATION GRAIN PLAS· CONS'$- CEUEN-
RESISTA.NCE z ~z

SHAPE TICITY TENCY TAltON
BLOWSIFT.

w~
0

~Qa:z ~
:Ow ~~

a:~

~
~

~~ 0
!"z DESCRIPTION 0;;: :500 VJ~:>u <:>

~.....-.- :> ~
lC ~ g~

z ... =' ~
~ ~

~ a: « ~ 0 ~ t;: :> ~ >
DEPTH C R u ~£8 '" z ~ ~ Q '" a:

« 0 a:
iil o w Q 00 o '0 :;; ~ ~ w ~

FT. ~ :> ~ J :> ~ Z J :> ~ '" ~ ~ Z :> '"

1 ldarrn:: " ~. r.1Rv· Br~. CL I)( tx p{ ~~ D<~
2
3

4

5

6

7

8
9

10
1

2 darrn: Si 1 tv S::mn· Some fine SM !X rx I] 11 ~
3 O"r-"lVP1 hrrrr.m

4

5

6

7

8 1clarm:; STRATIFIED : GC- ~ X ..x 2<X iXl..x
9 Sand & Gravel Mixtures: GM

20 Sane cobbles some silt sc-
1 and clav fines· £rev-br~. SM
2

3 Sane Lenses of:
4 Clean Sand and/or
5 Gravel (SP. GP)
6 Siltv Sand (SM)
7 Clavev Sand (SC)
8 ldarm: STRATIFIED : l:L- ~ IX I); IX IX IX IX Il<
9 Sand Clp.v - C1RVPV S::mn· SC

30 50'11" R 107.4121.2 Some £ravel occasional
1 cobbles; br~.
2

3 Sane Lenses of:
4 Sand & Gravel Mixtures
5 (eN r,r. SM SC)
6

7

8

9

40 1)0/;)" "R 11 ??q ? f

SOIL BORING LOG

West shoulder of 67th Avenue
Sta. 7+38, 46' left of

centerline

- con't -

7-29-82DATE·

IDlE. Test boring elevation
inte:r:1x>lated from topographic
data received from rasmey
Associates, Engineers

SIZE OF HOLE 7 in. FIELD ENGR· J.T.

Pro j ec t No. 82-424

THOMAS-HARTIG & AssOCIATES, INc.

1215.1 ft. ±ELEV:NO. 5

I'

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

17



PENETRATION GRAIN PLAS- CONSIS- CEMEN-

RESISTANCE Z <z
SHAPE T1CITY TENCY TATtON

BlOWS/n ll' w .... 0 ~Q
~

«z
~~:>w « ...

~ ~ g~
0

DESCRIPTION 0;;:

!
"'in ;: > 0;>U '" '--- ;>

~ ~ § '" ~ ~
~ ? ~

~ ~ 8 ~ 0 1:
.. ... ;> ~ >

DEPTH C R u z ~ £ ~
~ « o «

FT
o I.U Q 00 ... w ~ w ...

~ ;> .. J ;> 1: Z J ;> 1: '" > 1: Z ;> '"

41 daJ:rJp STRATIFIED : CL~ X X DC x X
2 C:-"InmT (l::lv - r 1 <:l,TPU S::mci· SC
3 ci.::rrnrl SCID2 gravel, occaslanal ,CL- X X~ xx ~

4 cobbles; brown. ~CH

5 SCID2 Lenses of: I
6 Sand & Gravel Mixtures I
7 (<11, GC, 8M SCl- I
8 ~A'T'n'IED .
9 Sandy Silty Clay:

50 1000 " R ll4.E 16.9
1 Sare Lenses of:
2 Clayey Sand (SC)
3 Silty Sand (8M)
4 Gravelly Mixtures «(11 GC .
5

6

7

8

9
bU 10CY9' R 92.0 32.6

1

2

3

4

5

6
7

8

9

70
1

2

3

4

5

6

7

8

9

80

SOIL BORING LOG

60 feetStopped test drilling at: _

I'

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

can't
NO. 5 +

ELEV: 1215.1 ft.- SIZE OF HOLE 7 in. FIELD ENGR· J.T. DATE· 7-29-82

I
I

Ground water encountered: _N_an_e _

Pro j ec t No. 82-424
THOMAS-HARTIG & AssOCIATES, INc.
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DATE: 8-3-82SIZE OF HOLE 7 in. FIELD ENGR: J .T .

SOIL BORING LOG
East shoulder of 67th Avenue

Sta. 5+96, 39 1 right of
centerLine

+
ELEV: 1216.6 ft.-NO. 6

PENETRATION GRAIN PLAS· CONSlS. ceMEN·

RESISTA.NCE z '(z
SHAPE TICITY TENer TAllON

BlOWSIFT. ~ w~
0 ~Q

I
~

O:z :5 o:~

"w 0:

~ ~ ~~
0

~DESCRIPTION O~

"'in ":> :>u '"
0 ........... ,.... :> ;; :> 0

~ ~ ~ 2 '" " ? II~
~ s 8 ~ 0 x ~ ~

~ :> ~ ~

~ ~D£PTH R&N U '" ~ ~
,. 0: co.

C ~
o w Q :;; ~ f w ~

n ~ :> .. ~ :> x z ~ :> x x z :> '"

I 1 !damp Sandv Clav· Brown. CL IX D< ~ l~lX ~[X

2
3

I
4

5

6

7

I 8
9 Sane lenses of Silty Sand

10 (S}D below 8 feet.

I 1

2

3 IclamP STRATIFIED· GC- ~ 15( IX Ii< IX ~IX

4 Sand ~ ~=TP1 M; vh lrPC::: • G1

I 5 67 S ~ cobble!';' !';ome silt SC-
6 ;:mn rl:::lv -F;npc:::. PlPv-brown. SM
7

I 8 Sane Lenses of:
9 Clean Sand and/or

20 Gravel (SP. GP)

I
1 Siltv Sand (SM)
2 Clayey Sand (SC)
3

I
4 Idamp STRATIFIED : (L- X K .x x.~ ~x. ~
5 )U/11' R IYY.l IL5.4 Sanrlv (lay - Clayey Sann' SC
6 Scm2 £Tavel occasional
7 cobbles· bravn.

I 8

9 Sorre Lenses of:
30 Sand & Gravel Mixtures.

I
1 (Q1, GC, SM, SC).
2

3

4

I 50/9 R 124.3 6.1
1-

5
6

7

I 8

9

40

I
I
I

I
I

II

N)TE: Test boring elevation
- conIt - interpolated from top:>graphic

data received from Iashney
Associates, Engineers

Project No.

THOMAS-HARTIG & AssOCIATES, INc.
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PENETRATION GRAIN PL,AS· CONSIS· CU"EN·
RESISTANCE z ·z

SHAPE TICITY TENer rATION

BLOwS/FT > w ... 0 ~Q... O:z ;:;
in "w ~~

0: ... 0:
z~ ...... 0 ~

t'Ji!' '!?z DESCRIPTION ou: :; 0
~

00
~~> ,,0 o w ~~ ..... " :;; , 0

0: Z 0

~ § ~ ~
~ ? ~0

~S8
~ z

~ 0 :r '" ... " ; ~
DEPTH C 0 ~ 5 z ~ g ~

~ 0 0:

R o loU Q 00 :;; ~ ~ W 0-

FT ~ " ~ '" 0: J " :r Z J , :r :r Z " .,

41 Idamp STRATIFIED: CL- ~ lX I.X IXK ~I> p<
2 SandY Clay - Clayey Sana' SC
3 Some gravel, occaslonal
4 cobbles; brown.
5 lOrYlO' R l32C 2.5
6 S()[IE Lenses of:
7 Sand & Gravel Mixtures;
8 (Q1, GC, SM, SC).
9

50 I~ STRATIFIED: CL- ~ Ii( Ii( IX~ ~

1 SandY Silty ClaY' CH
2

3 Some Lenses of:
4 Clayey Sand (SC)
5 1nNLtll R lORe 21 f: Silty Sand (SM)

6 Gravellv Mixtures (Q'1.GC .
7

8

9

bU
1

2

3

4

5 10cyg 11 R 1'-20.2 17.1
6
7

8

9 ldarm: STRATIFIED: Ge- l) 11 IX 1)< ) 1)< 11
70 Sand & Gravel Mixtures: Q'1

1 Sane cobbles some silt
2 .::mn 1"'1::lv rinpc::· Ofpv-hrrK.m
3

4

5

6

7

8

9

80

Pro j ec t No. 82-424

THOMAS-HARTIG & AssOCIATES. INc.

Ground water encountered: Nane

SOIL BORING LOG

20

DATE: 8-3-82FIELD ENGR: J.T .SIZE OF HOLE 7 in.ELEV: 1216.6 ft. +

Test Drilling Refused at: 73 feet

can't
NO. 6

I'

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



DATE,7-30-82J.T.SIZE OF HOLE 7 in. FIELD ENGR'

SOIL BORING LOG

West shoulder of 67th Avenue
Sta. S+S4, 34' left of

centerline

ELEV: 1214.7 ft.±NO, 7
PENETRATION GRAIN PLAS· CONSIS- CH~EN·

RESISTANCE z <z
SHAPE TlCITV TENCY TATION

BLOWsncT r ~ ~ ... 0 ~Q

I
~ in "z ;:: .....

z~
::>~

=~ "
..

~
~o

......
~!!?z DESCRIPTION 0;;:

o~
00 U)~

::>
~ ~ ~o " I-~ ..... ~ ~ ~ ~ ~~

.. < z ... 2 I

~ ~
0 (j

~ .. < ~ 0 I ... ~ ~ ~

DEPTH R&N ~ ~ 8 .. z ~ S Q ~ ~
!O .. < 0 ..

C ~
o UI Q 00 ... ~

~ ~ ;;n ~ ~ ~ ~ ~ I Z ~ ~ I '" > I Z

I 1 IdamD S;:mrl r.1Rv, Brown. CL ~ IX IX 1:X1:X I)I:x

2
3

I
4

5 2S R 1073 16.3
6

7

I 8
9 !c1mnr; ~i ltv ~;:mO· ~ome fme gvf -Xx IX X K D<.

10 19 R 126.2 2.6 £ravel brown.

I 1

2

3 lcirmm S 'f<A' "'TED· GC- ~ IX X I:XLX !XIX

I
4 S;:mrl Fv (Y!;ru<::>1 M; . SC
5 SO S SnrTlP. {,I""I'h'hloc ~nrnP ~;lr GM-
6 Rnrl ('1 RV f;np~· OTPv-hrrn:Mn SM
7

I 8 Sane Lenses of:
9 Clean Sand and/or

20 SO/4" S Gravel (SF GP)

I 1 Silty Sand (SM)
2 Clayey Sand (SC).
3

I
4 damP STRATIFIED: CL- D{ X IX DeX ~X ~
5 75 S Sandv Clay - Clayey Sand; SC
6 SCJl1lP. O"r.<:l'UO1 ()C'cac;rm.<:ll

7 cobbles· brown.

I 8

9 Sane Lenses of:
30 10(}'9" R 1212 16. Sand & Gravel Mixtures

I 1 (GM. GC SM. SC).
2

3

4

I 5 SO/1 l' R 111).<; 3.8
6

7

I 8

9

40 ISO/9" R 11 ?R"" ? r

I
I
I

I
I
I

- can't -

Project No. 82-424
THOMAS-HARTIG & AssOCIATES, INc.

NJIE: Test boring elevation
interpolated from topographic
data received from Daslmey
Associates, Engineers

21



DATE' 7-30-82

SOIL BORING LOG

+
ELEV: 1214.7 ft. SIZE OF HOLE 7 in. FIELD ENGR· J.T.

can't
NO 7

PENETRATION GRAIN PLAS· CONSIS- CEuEN·

RESISTANCE 2

~~
SHAPE TICITY TENey TATION

BLOWSIFT l' >
w~

0
~ ;::

~ ;;; ~2 ~~

I 2~ "w =~ 0 ~

~
~~

~wO '!?2 DESCRIPTION 0 ..
~C~ 00 CfJ~ "~ 1; ~o 0 f-,-,- " ~ ~ ~ ~2

~ C ~
~88 ~ ~ c X ~ ~

? X - " ~ > ~ ~- 0 ~ Q . ~ '" ~
o ~

O£PTH C R&N iil o w 52 £ ;: ~ w • 0 ~ w _
FT ." ~ ~ " X 2 ~

" X
.. > X z :> .,

I 41 .darrn:; STRATIFIED : CL- X X I] DeX Xl< !\.

2 SandY Clay - Clayey Sand; SC
3 Sane gravel, occaslonal

I
4 cobbles. brown.
5 56 R 1279 3.9 Some Lenses of:
6 Sand & Gravel Mixtures
7 (GM, GC, SM, SC)
8 ClaITI{: STRATIFIED: l.L- X X) XX IX
9

,... ..:I. ~ilrv r.l::lv· L'H
50 5CYl0" R 112.7 17.5

I 1 Sane T of·
2 Clayey Sand eSC)
3 ~i 1t:v SAnd (SM)

4 r'-. ,llv"· (Dvf r..r' .

I 5 50/1" R li8 16.2
6

7

I 8

9

60 lUlfj R 1 ')'} l- III .2

I
1

2

3

I
4

5 89 R l25ll14.8
6
7

I 8 Idame STRATIFIED : GC- ) ~ IX IX
9 SAnd & r'-. ,1 Mi ~. GM
70 75 S SCJI1E cobbles· sane silt

I
1 \ ;:md cl::lV -Finpc::· 2Yev-brown /
2

3

4

I
,-

5

6

7

I 8

9

80

I
I
I

I
I
I

70 feetStopped test drilling at: _

Ground water encountered: __N_an_e__

Pro j ec t No. 82-424

THOMAS-HARTIG & AssOCIATES. INc.
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PART III

LABORATORY RESULTS

PROJECT NO; 82-424



RESULTS:

23

(1) Unified Soil Classification

Sou rce _----'T::...ce::...cs::...ct=---B-=o'--r--=i:..::.ll=g.L:s'-------.::S--=e--=e:........=S...=i--=t...=e---=...P..=1..=a=ll _

Date 8/16/82

REPORT ON LABORATORY TESTS

Project No. 82-424

THOMAS-HARTIG 8< Asso.cIATES, INc.

Type A_u.....g_er_C_u_t_t_~_·ll---'g""-s_a_ll_d_D_r_i_v_e_S_a_rn......p_1_e_s _

Material __Su_b_so_~_·l _

Sampled By T_h_o_m..:...p_s_o_ll _

SAMPLE:

TESTED: G_r_a_da_t_~_'o_ll_a_ll_d_P_1_a_s_t_i_c_i_t--"y_I_ll_d_e_x _

Sieve Size - Accum. % Passing (1)
Sample LL PI 200 100 50 30 16 8 4 3/4" 1" 2" 3" Class

1; 0'-6' 41 21 71 80 86 90 94 97 100 CL

- sc-
I· 6'-9' 26 5 36 53 66 71 73 75 76 83 89 100 SM,

1· 9'-13' 33 15 27 35 42 46 51 61 69 97 100 sc,

1· 13'-37' 38 21 22 26 29 31 36 52 71 98 100 sc

*1; 49' -59' 56 25 79 85 88 90 91 92 94 100 CH

7· 0'-8' 46 28 70 76 80 85 90 94 97 100 CL

7· 8'-12' 19 3 25 30 38 52 65 75 83 100 SM

*7· 24', 42 12 56 72 82 88 92 94 98 100 CL

*7' 49'&59' 24 3 18 24' 34 48 64 81 93 100 SM

.

*ComposjIte of driVE sarnp es.

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



Sampled By T_h_o_rn-=.p_s_o_n _

Type D_r_i_v_e_n__r_i_n....:g::..-_s_a_rn-=p_1_e ----------

Source T_e_s_t_b_o_r_i_n_g:::..-_1_;_3_9_'_-_4_0_' _

24

400

Date __8_1_1_6_1_8_2 _

Cohesion (c) = 1.05 ksf43°

No~al Pressure - ksf

REPORT ON LABORATORY TESTS

, I I I , , I

I
, , I

I
I I I I I

I
I

I

I.....
,I

./
I I

I

I

I

I+-

-1~ I

,-1 I
I .....

~±: -
.~ I

/I I
, I

i+ -!- I- - ~ .+ I I I
" ~

/:~-l -~+
I I I I I

I I I I I, rh --;-;l I I I I I I I I I

:-H~'
,J.-.lJ--!_

~~-t
I I , I I I

~'I -H 1
I I I I I ± - t-T-
r=!±L

,
I 11 r I I ! -i I': I

;.; l j- .j ~ i--l H-H I I ! I
,I I I I I I I I I I I , I I

q~ ~-
I I I -11 I I I I I

. , I I : I I I I . I I I I I

:~ 1
: I I

I I I i I II I I 1 I I
I • , , I I I I I I I I I

1.0 2.0 3 00

Project No. 82-424
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RESULTS:

Material S_u_b_s_o_i_1--.:.-;_1_3_5_._8---:p_c_f_d_r_y=--_d_e_n_s_i_t-=y:.-:..-;__5_0_7_'%_0_f_i_e_1_d_rn_o_i_s_t_u_r_e__-

SAMPLE:

TESTED: D_i_r_e_c_t__S_h_e_a_r_;_s_a_rn_p=-l_e_s_t_e_s_t_e_d__in__a_s_o_a_k_e_d_c_o_n_d_i_t_~_oo_n_o _
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Sampled By T_h_o_rn_p"--"_S_O_D _

Source T_e_s_t_b_o_r_i_D--,g~4--...:...;_3_4_'_-_3_5_' _

Type D_r_i_v_e_D_r_i_n--'g'='----_s_a_rn~p'__l_e _

Material S_u-b_s_O-l-·_1~;_1_2_6_._8~p'__c_f_d_r~y_d_e_D_s_i_t__=y~; _1_3_....::...9....:..:%:..-f_i_e:.-1_d_rn_o_i_s_t.......u_r_e _
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0.80 ksf

4.0

Date __8/_1_6_1_82 _

CohesioD (c)

82-424

44°

Norn:a1 Pressure - ksf .

Project No.

REPORT ON LABORATORY TESTS

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

-itt- I I

l
J I I I

':/1
I

., ~
I I I I

I I , I

V:~
j I I I I I I I I I I ! I
"j I

I
I I I l

I I I +1- !

;+1 -t- I j I I , I
I I I I I I I I I ,

l~--J- -h I ; I I I I I I I I I I.. , , I 1
I

I I I

I~l
I

I I I
I i I I I Iii I , I 1 I I I

I , , , , I , I ,
1.0 2.0 --,.0

4-l
(J)

~ 3.0

4.0

1.0

Friction Angle (0)

THOMAS-HARTIG & AssOCIATES. INC.

(J)

to)

Cll
H
w
Cf) 2.0
t.i)

s::
.,-l

H
ctl
CJ

.J:
(f)

RESULTS:

SAMPLE:

TESTED: D_i_r_e_c_t_S_h_e_a_r--':;._s_a_rn~p_1_e_s__t_e_s_t_e_d__i_D_a__s_o_a_k_e_d__c_O_D_d_l_'_t_i_O_D_. _
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Type Driven ring sample

Material Subsoil; 109.8 pcf dry density; 3.9% field moisture

Sampled By Thompson

TESTED: Direct Shear; samples tested in a soaked condition.

THOMAS-HARTIG & ASSOCIATES. INC.

Sou~e Test boring 4; 44'-45'
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Nil
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Date _-----'Su.+-/..LJ.....6'-/-/.....S.....2'--- _

Cohesion (c)

82-424

Norrral Pressure - ksf
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Sampled By Thompson

TESTED: Direct Shear; samples tested in a soaked condition.

Source Test boring 4; 54' -55 '

Type Driven ring sample

Material Subsoil; 104.8 pcf dry density; 21. 7% field moisture

0.6 ksf

4.

27

NJTE: l'brnal pressure
3.3 ksf, shearing stress
5.95 kfs.

Date _--=8....!..../-=1:...::.6.!...-/-=.8.::..2 _

•
t

Cohesion (c)

82-424

58°

Nor~al Pressure - ksf

Project No.
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REPORT ON LABORATORY TESTS
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Sampled By Thompson

TESTED: Direct Shear; samples tested in a soaked condition.

Source Tes t boring 4; 64 I - 65 '

Type Driven ring sample

Material Subsoil; 120.1 pcf dry density; 17.9% field moisture

THOMAS-HARTIG & AssOCIATES. INC.

Nor~al Pressure - ksf

28

4.0

Date __8_1_1_6_/8_2 _

Cohesion (c) = 1.55 ksf

82-424Project No.

REPORT ON LABORATORY TESTS
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Material Subsoil i 121.2 pcf dry density; 16.3% field moisture

Sampled By Thompson

TESTED: Direct Shear; samples tested in a soaked condition

THOMAS-HARTIG & ASSOCIATES, INC.

Type Driven ring sample

29

1. 25 ksf
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REPORT ON LABORATORY TESTS
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. Source Test boring 7; 29' -30 '

SAMPLE:
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Sampled By T_h_o_ffi.-:p:.-...s_o_n _

Type D_r_~_·v_e_n_r_~_'n---=-g_s_a_ffi_p:..-l_e _

Material S_u_b_s_o_i_l_;_1_2_7_._9--=p:.-c_f__d_r.:.....y_d_e_n_s_~_·t~y=--;_3_._9_%_f_i_e_l_d_ffi_o_i_s_t_u_r_e _

Test boring 7', 44'-45'Source -=--- _
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Nil

Date __8.:.-1_1_6.:..-18..:...-2 _
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Nor~al Pressure - ksf

REPORT ON LABORATORY TESTS
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Type B_u_ l_k _

Sampled By T_H-.:-/Wh__i_t--.:.e _

Material __P_a_v_e_m_e_n_t__Su_b~g_r_a_d_e _

31

Project No. 82-424

THOMAS-HARTIG & ASSOCIATES. INC.

Gradatio~ Plasticity Index. and R-Value

RESULTS:

Percent Passing Plasticity R
Sample/Location No. 200 Sieve Index Value

1/1 ; Sta. 0+00, 40'left 68 20of ceterline

If2 ; Sta. 5+54, 34'left 70 28 15
of centerline

113 ; Sta. 11+50, 40'left 71 21of centerline

If4 ; Sta. 14+50, 90'left 49 11of centerline

115 ; Sta. 18+00, 90'left 61 13of centerline

REPORT ON LABORATORY TESTS

Date __8_-2_4_-_8_2 _

Source 6_7_t_h_A_v_e_n_u_e_A-,p~p~r_o_a_c_h_R_o_a_d_w_a..::.-y_s_t_o_B_r_l_·d---.:g:::..e _
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