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PROJECT DESCRIPTION

1.1 INTRODUCTION

The project consists of construction of roadway approaches,

a bridge and a detour for 67th Avenue at the proposed

Arizona Canal Diversion Channel.

1.2 LOCATION

The project is located in Glendale, south of the Greenway

Road and north of the existing Arizona Canal, along 67th Avenue,

(See Exhibit A). The approach roadway and bridge starts at 770 feet

and 620 feet respectively south of the Greenway Road centerline.

1.3 AUTHORIZATION

Board of Directors, Flood Control District of Maricopa

County, June, 1982.

1.4 SPECIFICATIONS

Structural design will be in accordance with current AASHTO

Specifications, as interpreted by the Flood Control District.

Horizontal and vertical alignments shall be in accordance

with the 1973 AASHTO publication, "A POLICY ON DESIGN OF

URBAN· HIGHWAYS AND ARTERIAL STREETS " , and supplemented by

ADOT, 1979 Roadway Standards.

Construction specifications shall be in accordance with MAG

Specifications, as supplemented by Maricopa County.
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2.

A temporary paved detour of traffic shall be provided for

use during construction of the bridge.

A minimum clearance of 20 feet from the channel invert to

the soffit of the bridge girders shall be provided.

The bridge shall be centered on centerline of the proposed

floodway and on the centerline of the existing roadway.

The piers and abutments shall be parallel with floor

resulting in a skew of 38° for the bridge.

The bridge will be 550 feet in length, provide a 68 foot

wide curb to curb roadway width with two (2), five feet

wide sidewalks separated from the roadway by physical

barriers.

The 67th Avenue approach roadways shall be improved to

current City of Glendale standards for distances of approxi­

mately 150 feet north and south of the bridge structure.

1.5 PROJECT CRITERIA

The proposed bridge alignment will coincide with the exist­

ing 67th Avenue alignment.
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3.

diversion through the channel.

The flood diversion channel will be earth-lined and trape-

datum) .

7,000
18,000
12,500
6,250
5,000

250

Current
Projected 20 years
Design Average
One Direction (50%)
Curb Lane (80%)
Truck Traffic

The proposed structure will require only minimum maintenance

loading requirements for a minimum period of 20 years,

expense for the foreseeable future.

besides preventing traffic flow disruption during floor

Proposed bridge will provide a properly aligned structure

capable of serving the projected average daily traffic and

elevation at the bridge is 1190.23 feet, (Corps. of Engineers

wide bottom. The design flow rate is 29,000 cubic feet per

of approximately 5.5 feet per second. The channel invert

second at a depth of approximately 17 feet and a velocity

volumes are projected. The following tabulation presents

the traffic design parameters:

Average Daily Traffic

zoidal in section with six to one side slopes and a 220 feet

Since 67th Avenue is a major arterial roadway, major traffic

1.8 BENEFICIAL EFFECTS

1.7 HYDRAULIC PARAMETERS

1.6 TRAFFIC PARAMETERS
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1.9 STREET USE DURING CONSTRUCTION

A temporary paved detour will be provided for 67th Avenue

at the project.

BRIDGE DESIGN OPTIONS

2.1 INTRODUCTION

To determine the most cost effective bridge alternative,

meeting the requirements for profile grades, aesthetics

and performance, probable nine different designs were

investigated.

The variables used are:

a. Material
b. Span Length
c. Girder Types
d. Substructure

2.2 ALTERNATIVE OPTIONS

Preliminary structural analysis and designs were performed

for nine different options. The resulting designs are shown

on Exhibits.

The variations in spans considered are:

a. 8 Spans @ 68 1 9" (Option I)
b. 7 Spans @ 78 1 6" (Option II)
c. 6 Spans @ 91 18" (Option III)
d. 4 Spans @ 137 1 6" (Option IV)

Each variation in span was further explored for feasible

variations in concrete and steel superstructures.

4.
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OPTION IA

Superstructure consists of 33" x 4 1 0" precast prestressed concrete box

girders with 2/1 asphalt overlay. Each girder contains 20 - 1/2" ¢, 7

wire prestressing strands. Substructure contains four - 4 feet dia­

meter x 53 feet drilled shaft with cap beam at pier/abutment.

OPTION IB

superstructure: Steel girder WF36 x 150 with 11" x H" X 48'0" cover

pl ate.

Substructure: 4 I 0" di ameter x 55 feet dri 11 ed shaft.

OPTION IC

Superstructure: AASHTO-PCI Type III, precast prestressed girders at

7 1 6" O.c. with 30 - 1/2" ¢ 7 wire strand and 8" concrete deck.

Substructure: 4 1 0" di ameter x 57 feet dri 11 ed shaft.

OPTION IIA

Superstructure: 39" x 4 1 0" precast prestressed concrete box girder

with 22 - 1/2" ¢ 7 wire strands.

Substructure: 4 1 0" di ameter x 60 feet dri 11 ed shaft.

OPTION lIB

Superstructure:AASHTO-PCI, Type IV, precast prestressed girders with

28 - 1/2" ¢ 7 wire strands and 8" concrete deck.

Substructure: 4'0" diameter x 58 feet drilled shaft.

OPTION IIC

Superstructure: Steel girders WF36 x 194 with 10-1/2" x 5/8" x 58'0'1

cover plate spaced 7 1 -6" o.c. and 8" concrete deck.

Substructure: 4' -0" di ameter x 61 feet dri 11 ed shaft.

OPTION IlIA

Superstructure: AASHTO-PCI, Type IV, prestressed girders, spaced 7 1 6" O.c.

with 8" concrete deck.

Substructure: 4 1 0" diameter x 63 feet drilled shaft.
5.
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OPTION IIIB

Superstructure: Steel girders WF36 x 245 with 15 11 x 1-1/4" X 61'0 11

cover plate, spaced 7 1 611 o.c. and 8 11 concrete deck.

Substructure: 4 1 011 diameter x 56 feet drilled shaft.

OPTION IVA

Superstructure: AASHTO-PCI, Type VI girders, spaced 7 1 611 o.c. with

55 - 1/2" ~ 7 wire strand, (Pretensioned/Postensioned), and 8" concrete

deck.

Substructure: 6'0" diameter x 69 feet frilled shaft.

2.3 RECOMMENDED OPTION

A comperative analysis was performed to determine the more

economic options. Concrete structures were preferred to

steel superstructures, to minimize annual average mainte-

nance cost. The higher bearing strength of soil offsets

the lightweight advantage of steel. Besides the proximity

of a prestressing plant close to the project area, makes

prestressing of concrete girders more economical compared

to post-tensioning.

It appears from the comparison that the Option IlIA offers

the most cost effective design.

It is recommended that Option IlIA may be extended to include

alternatives for post-tensioning of girders and use of pre-

cast prestressed deck slabs.

6.
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ARIZONA CANAL DIVERSION CHANNEL BRIDGE

67th Avenue South of Greenway Road
Glendale, Arizona

Prepared for

E.M. Plummer, Consulting Engineers
3666 Miller Road

Scottsdale, Arizona

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

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.

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---pl:-an-.- It -is unders-ta o-d- that design concepts

for the bridge structure and diversion channel are as follows:

1175 kips
361 kips

2060 kips
= 565 kips

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

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

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

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

II
,I

il
Ii
II
[I

[I

[I

[I
[I

I
I

INVESTIGATION

I
II
[I

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

Direct Shear

Sieve Analyses and
Plasticity Index

*Dry Density and
Moisture Content

Representative-soil- samples- obt-a-i1'led-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.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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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,

c~rcular drilled cast-in-place 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 *Pile 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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- con't -

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 -f-t.·- 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 retaining

structures should be granular soils meeting the Arizona High­

way-·-Depar·tment=---Speci:f-icat-ions-for ·S-elect· Backfi.:li.- Materia-ls-.

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



The subgrade preparation, pavement materials and placement should

be i.n accordance' with th.e Mari.copa Association of Governments

S~andard Specificatons with current City of Glendale supplements.

Subgrade/Pavement Daga:

R-Value-----------------------------15

Soil Support Value------------------3.1

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

10 inches

10 inches

Alternate
'No': 2

6 inches

6 inches

'9 'inches

21 inches

Alternate
, No': T '

29 inches

4 inches

4 inches

21 'in'ches

Asphaltic Concrete

Aggregate Base Course

Select Subbase Course

Total Thickness

Pavement Section:

I
I
I
.,I

II
fl
I
II
fl
fl
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II
I

I
I
I
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I LEGEND

I
SOIL CLASSIFICATION ASTM: 02487

COARSE-GRAINED SOIL FINE-GRAINED SOIL

MORE THAN 50% LARGER THAN 200 SIEVf SIZE MORE THAN 50"1. SMALLER THAN 200 SIEVE SIZE

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

VillI. CL INORGANIC CLAYS OF LOW TO MEDIUM

t'l«1. ~~~~~C~~G;~~~~~~~~DY
~ I n,~,I-O::-L:--+--;O::R::G:-:A-:-N::-IC~S::-IL-=T-=S-:A-'-N-:D-O=-R=-G=-A-:N-I-:C-S=-I-LT=--C:':-:LA-YS:---i
, " OF LOW PLASTICITY

'It/II CH

MAJOR
DIVISIONS

SILTS
AND

CLAYS
liquid 11m"
less than 50

SILTS
AND

CLAYS
Liquid 11m"

grea1M than 50

DESCRIPTION

INORGANIC SILTS "'ND VERY FINE SANDS,
ROCK FLOUR. SILTY OR CLAYEY FINE
SANDS OR CLAYEY SILTS WITH SLIGHT
PLASTICITY

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

ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY. ORGANIC SILTS

INORGANIC CLAYS OF HIGH PLASTICITY.
FAT CLAYS

PEAT AND OTHER HIGHLY ORGANIC SOILS

ML

MH

OH

PT

II

0' .~e"
MAJOR

~'O DESCRIPTION DIVISIONSe,'1 "
':~.»:.: GW WELL-GRADED GRAVELS OR GRAVEL-SAND

.0"'0. MIXTURES. LESS THAN 5'llo - 200 FINES GRAVELS

'~~~.:.. GP POORLY-GRADED GRAVELS OR GRAVEL-S.uW More than half

:.":-. : MIXTURES. LESS THAN 5'1\0 - 200 FINES of coarse fraction

r~
GM SILTY GRAVELS. GRAVEL-SAN[)-SILT is larger than

MIXTURES. MORE THAN 1~ - 200 FINES NO.4

~ GC CLAYEY GRAVELS. GRAVEL-SAN[)-{;LAY Sieve size.

MIXTURES. MORE THAN 12'1\0 - 200 FINES

0 0 0° SW WELL-GRADED SANDS OR GRAVELLY SANDS.
0°0 0 LESS THAN 5'llo - 200 FINES SANDS

:;:-.:0:. SP POORLY-GRADED SANDS OR GRAVELLY SANDS. More than half

..... :. LESS THAN 5'llo - 200 FINES. 01 coarse fraetion

.til' SM SILTY SANDS. SAND-SILT MIXTURES is: smaller than
MORE THAN 12'1\0 - 200 FINES No.4

~
SC CLAYEY SANDS. SAND-CLAY MIXTURES fo:'}ve size.

MORE THAP'J \2% • 200 FINES

I
II

II

II

II

II

II

II

GRAIN SIZES

u.s. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS
200 50 16 4 \4- 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

11
I

Penetration Resistance - Blows per loot using 'A' rod and 140 lb. hammer with 30 inch Iree 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

II
Sample Type

R - Ring T - Shelby Tube

G - Grab C - Cutting

S - Standard Split Barrel

V - Vertical Face Cut

B - Block

:1

II

!I
I

CONSISTENCY RELATIVE DENSITY

CLAYS & SILTS BLOWS/FOOr STRENGTHi SANDS & GRAVELS BLOWS/FOOr

VERY SOFT ~2 ~y.
VERY LOOSE ~4SOFT 2-~ '/..'1)

LOOSE 4-10FIRM ~-8 'h-1
MEDIUM DENSE

STIFF 1~30
1>-16 1-2

DENSE 30-50VERY STIFF ,/;-32 2-4
VERY DENSE OVER 50HARD OVER 32 OVER 4

• Numoer of blow!> 01140 pound h2.mm~r failing 30 inches 10 drIve a 2 inch 0.0. (1-~ inch 1.0.) split spoon (ASTM D-1588).

t Unconfmed c.omp,"sive strength in tons/sQ. ft. Read from a pocket penetrometer.

Pro j ec t No. 82-424

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

SOIL BORING LOG

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

centerline

ELEV; 1215.0 ft.+ SIZEOFHOLE 7 in. FIELDENGR' J.T.NO. 1 -
PENETRATION GRAIN "L,AS· CONSIS- C(W, ......
RESISTANCE z CZ

'KAPI' TICfTY T(HeY T.'tON
....OWSIFT l' ~

~
~ .. 0 0Q

~ 'z " ~ ..
z~

,,~

=~ 0 •

I ~ ~~ ;~ DESCRIPTION £~
:5
:> 0

:>
~

~u o ~
~~.- ~ ~

~ ~ ~.. z 0.. ~ j 0 8 c z
~ 0 z ~ ~

- z .. :> ~ >

~ ~OEP"TM C R&N u "5 5 o IU Q o 0 o ~ ~ ~n ~ ~ Cl. ... ~ :> z z ~ 2 i .. ~ r ; ;;

I
1 In;:rrnr C'~..:1._ Clay. "Rr~ Irr ~ I~ Ix t:\lX Ixl)
2

3

4

I 5 37 R 96.2 9.2
6

7 c1arnJ:: Siltv Sand: Sane fine SM [)b< Ix 1)< K IX
8 cravelv brown
9

10 17 R * * ~A' f<' f<: . GC- ~ IX I~ Ktx XI)
ldarm: S::mn ;:mn ~;:rup1 Mi yh TrP~ • GM

I
1

2 SarE cobbles; sane silt sc-
3 and clay fines: QTev-brawn. SM
4

I 5 50/1" S SarE Lenses of:
6 Clean Sand and/or
7 Gravel (SP, GP)

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

20 ~~ S

I
1

2

3

4

I 5 '.J~/b S
6
7

I 8

9

30 60/6" S

I
1

2

3

4

I 5 le;on',1 S
6

7

I 8 1n;:rrnr STRAIITIED ; CL- I) I) IX IX~ txl:x IX
9

.
~ ,

r,l:=lv 1.1 :=lVPV S:=lnn· SC
40 110cyg" 1< 11 ~c;F Ie; 7 Sare QTavel .

9

*No sample recovery.

NJTE: Test boring elevation
interJX>lated from topographic
data received from Daslmey Assoc.
Engineers.

- can't -

Project No. 82-424

THOMAS-HARTIG & AssocIATES. INc.

I
I
,I



DATE' 7-29-82

SOIL BORING LOG

ELEV: 1215. a ft. + SIZE OF HOLE 7 in. FIELD ENGR: J.T.
can't
NO·1

I
PENETRATION GRAIN "LAS· COHSlS- Cf"'U+·
RESISTANCE ~

~2
SHA'" !:'> TtClTY TENCY ,..T!OH

BlOWSJ'FT. r ~
-~

.. > 0
~~~ 0; .. ~ Ja '''-

II
Z~

::> .. .. .. ..
~ ~~

0

~ 0

.. 0
~k' DESCRIPTION 00: ~

:> > :>u .,,~ o ..
I-~r- ~ x

~ ~ ~ !~
..

~
z 0

~ ~
0

j a 8 • 2
~ 0 x ~ ~

~ :> ~ >
DEPTH C R&N u ~ 5 o 0 o ~

!o GO

~ ~ a.
o w Q ; i ~ .. r .. ~

n '" .. ~ :> X Z J '" ~ '" > :> ..

II 41 ldamr: STRATIFIED : CL- D< ~ I) !}(!)( ~D< I~

2 SandY Clay - Clayey Sand· SC
3 Sane gravel. occaslonal

II
4 cobbles; bru;.;n.
5 100'll' R * * Sane lenses of:
6 Sand & Gravel Mixtures
7 (GM. GC. St1 SC) .
8 ciaIrlp STRATIFIED: --cr.- [II IXI2< iXK I.X
9 Si 1rv ClelV' rn
50 10CY6II R 102.4 25.2

[I 1 Sane lenses of:
2 Clayey Sand (SC)
3 Silty Sand (SM)

4 GravellY Mixtures (GM GC

II s 11 orY4" R 1111C17') 0
6

7

fl a
9

nO 1008" R 02.8 25.8

II
1

2

3

4

[I s
6
7

I a
9

70

II
1

2

3

4

I s 1-

6

7

II a
9

80

I
I
'I

\1 Stopped test drilling at: __6~O--=f-=-e-=-et=--_

Ground water encountered: None

*No sample recovery.

II
Pro j ec t No. 82-424

THOMAS-HARTIG & AssocIATES. INc.
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NO. 2

SOIL BORING LOG

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

centerline

ELEV: 1217.0 ft. + SIZE OF HOLE 7 in. FIELD ENGR: JT DATE' 8-3-82
PENETRATION GRAIN ~L.AI· CONS'S- u .., ....
RESISTANCE z 4 Z

SMA'" TK:ITY TENeT TA.T~

BlOWSJ". r 0 ~2
~ ,,5 .... a:

~ ~
0

~DESCRIPTION O~ :> c

I
2 ~~ o ~

I-~~ ~ :;
~ ~~

z 0

~ ~d jog • z
~ 0 z ~ ~

z; z .. 2 ; ~
w

DE"''' C R&N a~ ~ ~ ~ ~
.

~ 0 .. ~ ~ ~ ~ )' :;.n ~ ~ 0- J , X ~ >, ,
S;:mrlv r.l.::1v'- "Rrnwrt r.r Ix be OC l:xb( oct)<

I 2
3

4

I
5

6

7 Sare lenses of Siltv Sand

I
8 (q,f) "he:>1 rff.T h -Fe:>e:>r

9 r1=nr STRA'l' I }.'1ED : GC- ~ IX 1)\ .Ill: I ill:
10

.
S.::lnn ~ (;ravel Mixtures· GM, Sare cobbles sc:xre silt SC-

I 2 and clav fines: £rev-brown. SM
3
4 Sare Lenses of:

I
5 23 S Clean Sand and/or
6 ~.qvel (SP GP)
7 Siltv Sand (SM)

I
8 Clayey Sand (SC).

., 9

20,
I 2

3

4 IdarmJ l,'TQ h'lliD: CL- X IX IX ~X )',,)(, X

I 5 24 S Sanrlv Clay - Clavev Sand: SC
6 Sane eravel. occaS1.onaI
7 cobbles· brown.

I
8

9 Sare Lenses of:
30 Sand & Gravel Mixtures, (Q1, GC, SM, SC) .

I 2

3

4

I 5 I~U/II R 1124.~16.U
6

7

I
8

9

40

NJTE:. Test boring elevation
- con It - interpolcated from totDgraphic

data received from :ca.slmey
Associates, Engineers

Project No. 82-424

THOMAS-HARTIG & AssOCIATES. INc.
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DATE- 8-3-82J.T.

SOIL BORING LOG

ELEV: 1217.0 ft.± SIZE OF HOLE 7 in. FIELD ENGR:
can't
No.2

I
I
II PENETRATION GRAIN PL,A5 - CONSIS- et ...U+

RESISTANCE z CZ
'HAP{ TICITY TENeT '.TJOH

BlOWSJ'FT.

~ ~ ..... 0
~g0; a:Z

='~

II
z~

:> .. 0 a:

~ ~~ ;~ DESCRIPTION
£~

~
:> 0

~ g2 >- !lo o ~ 1-..--.--- ~ r
~::, a:

~
z 0

~ g0

~d ~ ~
J 0 r ~ ~

... 2 ~ >- .
DEPTH C R 0 e Q ~ ~

,. a: .~ ~o w 2 :;, ~ ~fT J 2 ~ J 2 r Z J 2 r r z , ..

II
41 ldamr: STRATIFIED : CL- ~ [X 1)< D<P( X~ I)

2 Sandv Clay - Clayey Sand; SC
3 Sorre lITavel. occaBlCnaI
4 cobbles: brCMIl.

[I 5 50/8" R 114£ 5.0
6 Sane Lenses of:
7 Sand & Gravel Mixtures

I 6 (GM GC SM SCL
9

50

II
1 1<3arnc ~A' H'l..ill : CL- [)( IXI)\ PO IX-
2 Sandy Silty Clay; CH
3

4 Sane Lenses of:,
1008" 105.1 21.8 Clayey Sand (SC)5 R

6 Silty Sand (SM)
7 Gravelly Mixtures (Q1,~

II a
9

bU

,I
1

2

3

4

[I 5 50/7 R 1115.2 17.L
6

7 clam!: ~A'r I l<'l..ill : GM: ~ X If

'I e S;mrl ~ Gravel Mixtures: GC
9 Scm= cobbles, SCJIJ:E

7U Sllt ana clay filles,

• 1 grey-brown.
2- 3

4

I 5
6

7

I a
9

80

I
I

II

Test Drilling Refused at: __7_2_f_ee_t__

NoneGround water encountered: _

Proj ect No. 82-424

THOMAS-HARTIG & AssOCIATES. INC. --

12



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

I
I
I P(HETRATION GRAIN "LA'· CONS'S- aw,,,,,

RESISTANCE z ·z s...."" TfClTY nNe" lA1K)fiol

.... (>WSIn. l' ~~ Q ~Q
~ &z ~

&~:>w
"'~ ;

~ ~ ~~
0

DESCRIPTION 00;:

II 1Il~
:> 0

:> :>v o w r-r-r- ~ ~ . ~ ~..
~

z 0

~ ~
.,

~ 0 8 .. z
~ 0 z ~ ~ ~ ¥

~ l ~ ~

u ~ 5 ~ ~
.. l> •

DEPTH C R&N w Q ~ 0;: l'l' ;;n J :> .. ., a: J :> Z z J

[I
1 darnI: Sandy Clay; Brovm. CL 'X ~ DC K] ~K
2
3

4

[I 5

6

7

I 8 damp S~ltv Sand; Scme tllle SM. 2<~ ~ IX 12< X.
9 2ravel· brown.,

K IX I~IX XIX10 damp STRATIFIED : GC- )(

II
1 S<mcl Fr 0r::l'UP1 Mi vh n-es . GM
2 Some cobbles; some silt sc-
3 and clay fines· erev-brown. 8M
4

I 5 Som2 Lenses of:
6 Clean Sand and/or
7 Gravel (SP. GP) .

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

20
1

I 2

3

4 ldamr: S'T'RA'I I f<'.1..tJ): C"L- X X IX IXX xx X

I 5 Sandy ClaY - Clayey Sand· SC
6 Sorre gravel occas~onal

7 cobbles; brown.

I
8

9 Some Lenses of:
30 50/9' R * * Sand & Gravel Mixtures;

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

3

4

I 5 59 S
6

7

I
8

9

40 3') S

[I
I
.1

- con'.t -

Proj ect No. 82-424

THOMAS-HARTIG & AssocIATES. INc.

NJTE: Test boring elevation
interpJlated from topographic
data received from r:aslmey
Associates, Engineers

13



DATE· 7-29-82

SOil BORING LOG

St 0 pped test d rill ingat: _-----:6~0'--"'f=e=e=t'___

Ground water encountered: __Nan__e__

ELEV: 1214.5 ft. + SIZE OF HOLE 7 in. FIELD ENGR: J.T
can't
NO·3 .

P(NETRATION GRAIN ~.. COHS/S- aw, ...
RESISTANCE z CZ

SHAPE n TtClTl' TINCT TA1~

6l()WSln. l' ~~
0 ~Q ;~~ "'z ~5 "'~:J~

~
~ ~ ~~

0 rl!i

I
DESCRIPTION 0;; 3 0

:> :>U "'~ o w
!--~ ! :;

~ ~ ~
..

~
Z 0..

~O8
.. z

l 0 % J~
Ii % ~ l ~ .

.~ ~DEPT>< C R u
~ ~ o "'" £> SO ¥ ~ ;:

~ or
f;- ;n. ~ ~ fa. J :> % ; !;'

41 c1~ :-'KA I' 1'. . r.T- x Dc !)( ti(X IXD< ]

I 2 C~,l.. r,1 RV r,lRvPv Srmc1' SC
3 ~ OTrruPl (){'rrl~inrlR1
4 rnhh1 PC:' hrrMll

I 5

6 Sane Lenses of·
7 Sand & Gravel Mixtures
8 (GM GC SM SC)
9 r1Rmc ~n<AT11'.l..tl.J. CL- X X~ IXX 12<

50 50/811 R 113.0 18.t Sandy Si1tv Clay' CH
1

I 2 Sorre Lenses of:
3 C1avev Sand (SC)
4 Si1tv Sand (91)

I 5 Grave11v Mixtures (CM GC
6

7

I
8

9

60 )U/~· R 103. 21.2
1

I 2

3

4

I 5

6
7

I
8

9

70

I
1

2

3

4

I 5

6

7

I
8

9

80-

Project No. 82-424

THOMAS-HARTIG & AssOCIATES. INc.
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SOIL BORING LOG

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

centerline

DATE' 8-4-82SIZE OF HOLE 7 in. FIELD ENGR' J .T .ELEV: 1216.0 ft.+NO. 4 -
PENfTRATION GRAIN "LAI· CONSIs.- a""*
RESIST ......CE 2 C2

........
~~

TICITY TEHC't' 'A'~
Bl.OWSJfT x- 0

~I- ~2 ~~~ "'2
~~,,~ "'I- ao

~ ~ ~~
0 ~~

I
DESCRIPTION 0;;: ~

"
"'in " 0"U '"

o w '--r- ~ , :~ ~ ~:, ~
Z 0

R ~ ~ 8 ~ 2 J 0 x ! ! 11 x
I- "

'1 ,
D£P1"M C

u a~ o "'" S? t ~ ~ ~
~ .

n J " • J " X Z J ;) ~:t ~ r ; ..
1

,
" , r.1 rlV' "Rr(MJT1 (J X" ex: x xix xxII 2

3

4

I 5

6

7

I
8 Sorre lenses of Siltv Sand
9 (~) hP1nw 7 rppt"

10
1

I 2

3

4
,-

STRA GC )( X Ix 1)(1)( Ix)(1<" 1<.

I 5 C::;:mn F-r r:rRVP1 . rn
6 ~~ rnhh1p~· ~rrnP d1r c::r-
7 ;:mn clav fines PTev- hrl'llA7n SM

I
8

9 Some Lenses of:
20 Clean Sand and/or

'I
1 Gravel (SP (;P)

2 C::iltv Sand (~
3 Clavev Sand (SC).
4

I 5

6

7

I
8

9

30 c)O/n" R 11104 17 ?
1

2 In.::mrr STRA'!' I f<'illJ: eL- IX IX IX ~X tx X
3 Sandv Clav - Clavev Sand' SC
4 Some gravel, occasional

I 5 50/8" R 126.813.9 cobbles' brown.
6

7 Sane Lenses of:

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

40 5CYlO' R 1202 3.5

I
I
I

- con'.t -

Proj ect No. 82-424

THOMAS-HARTIG & AssOCIATES, INc.

NJTE: Test boring elevation
interp::>lated from topographic
data received from Daslmey
Associates I Engineers

15



DATE: 8-4-82

SOIL BORING LOG

+
ELEV: 1216.0 ft. SIZE OF HOLE 7 in. FIELD ENGR: J .T.

can't
NO. 4

I
I
I PENETRATION GRAIN PLAS· CONS'$- elwiN.

RESISTANCE Z ~Z
S""P{ lIC.TY TEHCv TAltON

8l.OW5""T r ~ "'>- 0 ~Q
~ ;;; O:z ,,5 0:>-

z~ ""' 0 a:

'I ~ "'0 ~~ DESCRIPTION 0;;: ~ ~0 ..
U)~ " ~

:> > :>0 0 f--- ~ r
~

d~:, a:
~

z

~ ~
0 jog :, ~ 0 r ! ~

.. :>
~ EO£PTH C R 0 o .... g S Q ~ ~n ~ ~ ~ ~ J :> r Z J :> r ~ > n';;

41 ~ STRATIFIED : CL- X rx X xx Xx X

II 2 SandY Clav - Clavev Sand· ~

3 Sane gravel, occaslonal
4 cobbles; brown.

I 5 54 R 109.8 3.9
6 Some Lenses at:
7 Sand & Gravel Mixtures

Ii
R «(}1 GC SM SCL
9 IdarnJ:; STRATIFIED : eL- IX IX} IXx oX

50 10O'4" R 102.6 23.7 S;r lv Siltv r:1AV' Q-I

[I
1

2 Sane Lenses of:
3 Clavev Sand (SC)
4 Silty Sand (SM)

II 5 10<Y8" R 1nliR 171 7 Grave11v Mixtures (Q1 ex:;
6

7

I
8

9

60 50/6 " R 108.7 22.8
1

II 2

3

4

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

7 darm: STRATIFIED : GC- l X x x x oX

I
8 Sand & Gravel Mixtures; Q1
9 Sare cobbles, some

70 50/6" R 112.8 5.2 silty and clay fines,
1 grey-brown.

~
2

3

4

l=
5 50/9" R 1379 8.7
6

7

I
8

9

80

I
I

I

Stopped test drilling at: __75_f_e_e_t__

NoneGround water encountered: _

Project No. 82-424

THOMAS-HARTIG & AssOCIATES, INc.
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PfNHRAlfON Gl:l4IN "LAS· C()f.ISIS- Ct..,....·
RESISTANCE z Cz

......... H TtCITY TENeT '.TM)tit
IlCOWSIf"T. l' ...... 0

~Q "'r~ "'z ,,~::>w " ... or ~ ..
~ ~ ~~

0
~ ='0

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

~U "'
o ..

>--~r- ~ x
~

d~~
z 0

~
~ 8 8 ~ z

~ 0 x
~ ~

~ ~ ~ .
~ ~OEPTH C R u

~ ~ S 2 £ ~ ~ '"Ow!:? ;,; ~ f ~ ;,n. ~ ~ . J ~ X ~ X, 1d3rrn:: C~,.l •• (;1.::lv. BrlftJIl. CL Ix tx ~ K~ pU~

2
3

4

5

6

7

8

9

10,
2 Idrrrnn Si 1 tv S;:mn· Some fine SM xIX OC 1:X 1:X IX
3 1 hrrrr.7n
4

5

6

7

8 icJ.amp STRATIFIED : GC- X .x }~ ~I.x

9 Sand & Gravel Mixtures: GM
20 Some cobbles. some silt sc-
1 and clav fmes· crev-brown. SM
2

3 Sane Lenses of:
4 Clean Sand and/or
5 Gravel (Sr, GP)
6 Siltv Sand (SM)
7 Clavev Sand (SC)
8 ldamr: STRATIFIED : CL- rx rx f] pqx IX IX ~
9 Sand CLqv - (.1 .::lVPV S;:m(1· SC

30 50'11" R 107.4171.2 Sorne QTavel occasional
1 cobbles; brlftJIl.
2

3 Sane Lenses of:
4 Sand & Gravel Mixtures
5 «(1vf GC SM SCL
6

7

8

9

40 ')0/h" "R 11 ??q ? F

SOIL BORING LOG

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

centerline

- can't -

17

7-29-82DATE'

NJIE. Test boring elevation
interixJlated from topographic
data received from Iashney
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
:11

il
II
:1
II
II
[I

[I

II
II
il

I
I
I
II
il
!I



18

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

Proj ect No. 82-424

THOMAS-HARTIG & AssOCIATES, INC.

SOIL BORING LOG

Stopped test drilling at: 60 feet

Ground water encountered: _N_one _

+
ELEV: 1215.1 ft.-

can't
NO. 5

PENETRAlt()N GRAIN ~V.I· CONS'$.- cr .... ""
RESISTANCE z

~6
S""P{ ~>- 'ICITY T(J~CY lAll()to4

8lCJWS."'T l:' 0 ",>-
"'>- ~~

~ "'Z
j: "'-

""' "lI "' .. ~

~~
~ ~ ~~

0
~

I
DESCRIPTION 00;:

"'in " 0:> :>0 '" o "' 1---- ~ ~ ~ ~~ ~
Z 0

88 < Z J 0 z
~ ~

~ Z .. :> ; ~ Z ~
OEP'TH C R

u
'f ~ ~ o '" S? "' Q

~ = ~ f 5' ;;.n. :> ~ ~ :> Z :> z ;; ~ I:

41 daI:rJD STRATIFIED : CL'- X X :x !XX x:. x :x
2 ~;- J[ v ( l::Jv - (1 ::JVPV S;mrl· SC
3 rl=nrl Sare gravel, occaslonal ,CL- X Xi: x.x :x
4 cobDIes; brown. ~CH

I 5 Sane Lenses of: I
6 Sand & Gravel Mixtures I
7 (CM, GC SM, SC). ,

I 8 c:::--'R A ...·IED:
9 Sandy Silty Clay;

50 100'3 " R 114.E 16.9

I
1 Some Lenses of:
2 Clayey Sand (SC)
3 Silty Sand (SM)
4 Gravelly Mixtures (Q1.GC .

I 5
,

6

7

I 8

9
bU 11UlY~' R 92.0 32.6

I
1

2

3

4

I s
6
7

I 8

9

70

I
1

2

3

4

I
,-

S

6

7

8

9

80
I
!I
,I
'I



DATE' 8-3-82SIZE OF HOLE 7 in. FIELD ENGR: J.T.

SOIL BORING LOG
East shoulder of 67th Avenue

Sta. 5+96, 39' right of
centerline

+1216.6 ft.-ELEV:6NO.

PENETRATION GRAIN !'lAS· CON"'''' Ct",w..
RESISTANCE 2 ~z

SMAP£ ~~ ,telTY TENeY 'A11OH
....0WSIn. t .... 0 :g ~~l: "'2 ,,5:> .. '" r~

II ~ ~ ~~
0 c

DESCRIPTION 0;;: :5 a
:> :>u .,~ o ..

>-~r-
~ x ~ ~c

~
z a

~ ~~" ~ ~ 8 c z
~ 0 x '6 ~

.. :> Z ~
OfPT>1 C R&N u

~ ~ e Q ~ ~ '" '".. Q
:; ~'J: l' r J ;.n ~ :> ~ J :> x Z J :> x

[I·
, I~ SandY Clay; Brown. CL tx D< IX I)~ PCP<
2
3

4II s
6

7

I
8

9 Sane lenses of Siltv Sand
10 (SMD below 8 feet.

I
,
2

3 Idame STRATIFIED . Ge- l)( X IX I)<){ DUX
4 ~;:mn F,. :,.. ,1 • I' G1.

[I s 67 S SrrnP r()hhlp~· ~nmP silt sc-
6 ;:mel ('l::1v ,.... lPS' PTf"v-brCMm. SM
7

fl a Sane Lenses of:
9 Clean Sand and/or

20 Gravel (SP GP)

II
, Silty Sand (91)
2 Clayey Sand (SC)
3

4 damp STRATIFIED : C'L- 'X X IX XIX p<.X ~

II s jo/n' R 99.1 25.4 SandY Clay - Clayey Sand· SC
6 Sane QTavel occasional
7 cobbles; brovn.

I
a
9 Some Lenses of:

30 Sand &Gravel Mixtures

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

3

4

I s 50/9 R 1243 6.1
6

7

I
a
9

40

I
I
II

I
I
I

NJIE: Test boring elevation
- con' t - inte:rp::>lated from topographic

data received from U3shney
Associates, Engineers

Project No.

THOMAS-HARTIG & AssOCIATES. INc.
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DATE: 8-3-82FIELD ENGR: J.T .SIZE OF HOLE 7 in.

SOIL BORING LOG

ELEV: 1216.6 ft. +
can't

NO. 6
PENETRATION GRAIN "LAS· C()iNSI$- CEU(H·

RESISTANCE z CZ
SHAPE llClTY TENe", , ... ,lQtof

BlOwSIFT. ~
,.

"' .. 0 ~Q..
=5~ ;;; ~z ~ ..

~
z~

:J", 0

~
.... '"

I
~~ !!?z DESCRIPTION 0;;: 5 0

~
,. 00 "';;; o '"

~ x d~'"
:>u '" z 0 f--- ~

~ ~
0 ~

~ ~ 8 '" z ~ 0 x ! ~ ~ ~
~ >-

u ~ 5 8 Q " ~OE"'H C R o '" Q :;; >;' r'" 0-n ~ :> .. '" ~
J , X Z J :> x :> ..

41 Idarn): STRATIFIED : CL- ~ X X XIX: lKiX P<

I' 2 Sandy ClaY - Clayey Sand· SC
3 Sane gravel, occaslonal
4 cobbles; brawn.

I 5 10CYlO' R 1320 2 5
6 ScJrIE Lenses of:
7 Sand & Gravel Mixtures;
8 (GM, GC, SM, SC).

9

50 Idamp STRATIFIED: CL- IX ')<;1)\ XX IX

[I
1 Sandv Siltv Clav· CH
2

3 Sane Lenses of:
4 Clayey Sand (SC)

[I 5 1 nrvLt" R 108.c 21 6 Silty Sand (SM)
6 Gravellv Mixtures (GM GC .
7

II 8

9
bU

II
1

2

3

4

II 5 100'9" R fL2O.2 17.1
6
7

8

9 darn!:: STRATIFJED: GC- ~ .I X X )< X X
70 Sand &. Gravel Mixtures; GM

I
1 Sane cobbles sane silt
2 ;:md cl;:w finps· 91PV·

3

4

I 5

6

7

I
8

9

80

I
I
II
[

I
r

I Test Drilling Refused at: _--'--'73"'----=f=e=e=t__

Ground water encountered: None

I
Proj ect No. 82-424

THOMAS-HARTIG & AssoCIATI:S,lNc.
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DATE: 7-30-82J.T.SIZE OF HOLE 7 in. FIELD ENGR:

SOIL BORING LOG

West shoulder of 67th Avenue
Sta. 5+54, 34' left of

centerline

ELEV: 1214.7 ft.±NO. 7

I
I
I Pi NfTRAliON ORAIN Pl.A$ . CONSIS-- C''''I+

RESISTANCE z "z
s ...... TICny TENCT '.'1ON

8l()WSlf"1 t ~ w~
0 ~Q

~ ii U z ,,5 u~
U

z~
:>w 0,I ~

wo
~~ DESCRIPTION 0;;: ~0 ..

I')~
:>

~
~ ,,0 0 --- ~ x

:;, .~ ~U
~

Z

~ i0

288 ~ ~ 0 x ~ ~
- , ~ ~

REIN 0 o 0
~ ~ ~ ~

• 0 •
DfPTH C ~

o ... S? i i r w -n ~ " .. J " X Z J X Z , '"

II
1 Idamp S;:mrl ClrIv' Brown. CL X X X Ixx IYX
2
3

4

I 5 25 R 1073 16.3
6

7

il 8
9 IdamD Siltv Sand· Scxre fme SM xX [X X ~ X

10 19 R 126.2 2.6 gravel brmvn.

[
1

2

3 idrrrno STRATlt<l t'~IJ' GC ~ X X )X XIX
4 S;:mrl F.,. r.r;:nTP1 ", . SC

II 5 SO S SnmP rnhh1pc: c:nm::> c:;11 GM-
6 ;mel ~1 P,V finps' 9Tf'v-bnJW[1 SM
7

II 8 Some Lenses of:
9 Clean Sand and/or

20 50/4" S Gravel (SP. GP)

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

II 4 clam):; STRATIFIED : CL- X X X [XX p(lX IX
5 75 S Sandy Clay - Clayey Sand; SC
6 SrmP 1 occasional
7 cobbles' brown.

II 8

9 S<Jrre Lenses of:
30 10ey:)" R 1212 16.-, Sand & Gravel Mixtures

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

3

I
4

5 5011!' R 11'is 3.8
6

7

I 8

9

40 SO/9" R 11 ?R7 26

I
I
I

- can't -

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

NJTE: Test boring elevation
interpolated from to}Xlgraphic
data received from Dashney
Associates, Engineers

21



56 R 12793.9 Sane Lenses of:
Sand & Gravel Mixtures

DATE' 7-30-82

~ xx

X 1)< IX.IX IX

"LA" C()If<.IS'$. Ct ... f ....
~ "CITY HHCY ,.,.ow
...
z
~

---;'1' ~x~>~:fi'~~~~
~~~~~~~~~~H~n;

CH
L'L- IX

GRAIN

Z CZ
SHAPE

0 :g
,,~ ~0 ~
0;;:

~
VJ~ 0
~

~ 8 8 ~G
~ , ~ ~

CL- IX X
SC

SOIL BORING LOG

DESCRIPTION

cobbles, brown.

STRATIFIED :
Sandv Clay - Clayey Sand;
Sane gravel, occaslonal

C--l v Si 1 tv (;1;w'

Clayey Sand (SC)

(GM, GC, SM, SC)

Si ltv S;::lnn (SM)

SrrnP T.PTl~p~ of·

I darrq:: STRATIFIED:

ELEV: 1214. 7 ft. + SIZE OF HOLE 7 ill. FIELD ENGR' J.T .

~
>-

w~~

in "z
z~

:Ow

~ ~li' ~~
" >- "u
~ "0

n::mm

5MO" R 112.717.5

P'fN[TRATION
RESISTANCE
ll<.()WSIF1".

C REiN

can't
No.7

3

5

2

2

3

4

8

9

6

7

41

50

D£PTH
n

I
I

4

5 SO/7" R li816.2
6

7

8

9

7

8

6

82-424Project No.

89 R 1258 4.8

·mmr: STRATIFIED: GC- B{ fi< IX 'Xx .~

S;:mn & (ir;:Jvel Mi ~. GM
75 S SnmP cobbles· some silt

\ ;:mn clay fines· ereY- /

IIU(yj' R IILL~4.L

2

8

9

7

9

70

4

3

5

6

2

3

Ground water encountered: __N_on_e__

THOMAS-HARTIG & AssocIATES. INc.

70 feetStopped lest drilling at: _

22

80

4
-5=--t--+---;---+---+---t---------------I--+-'f-+-l-I--+-+-1-l-++-II-+-+-f-+-~+-+--l-

60-
1

I
I
'I
I
I
I
I
I
I



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 4{i 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 Q-l

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· ?4' 42 12 56 72 82 88 92 94 98 100 CL

*7; 49'&59' 24 3 18 24' 34 Lt8 64 81 93 100 SM

-,''Composi Le of drivE sarnp es.

RESULTS:

(1) Unified Soil Classification

23

Date 8/16/82

REPORT ON LABORATORY TESTS

ThompsoD

Project No. 82-424

THOMAS-HARTIG &: AssoCIATES. INc.

Sampled By

Source _------=T:...:e::...:s:...:t=------...:B:...:o:...:r:....:l=..:·D~g::Ls=--------=S:::...:e:::...:e=-------.:S::...:l~· t::::...:e=-------.:P:....:1~a::..:D..:...- _

Type A_u-'-'g_e_r----=-C-=-u-=-t--=-t..::..::i..::..::D~g_=_s__=a.:..:D_=d___=_D.=.r_=i__=_v_=e___=_S_=am=:Lp.::::..1.=.e=-s _

Material __Su_b_s_o_i_1 _

SAMPLE:

TESTED: G_r_a_d_a_t_i_o_D_a_D_d_P_1_a_s_t_i_c_i_t=---y_ID_d_ex _

I
I
II
[I

[I

fl
II
II
II
[I

I
[I
'I
II
I
I
[I

I
I



I REPORT ON LABORATORY TESTS

I SAMPLE: Date __8 _/1_6_1_8_2 _

Test boring 1·, 39'-40'Source ~_ _=____ _

Type D_r_i_v_e_n_r_l_·_n-::g:...--s_a_Ill-=-p_1_e _

Material S_u_b_S_O_l_
o
_1~;_1_3_s_0_8~p:..._c_f_d_r~y_d_e_n_s_i_t.:...y_;__-_5_._7_ic_o_f_i_e_l_d_ID_o_i_s_t_u_r_e _

Sampled By Th_o_ID---=:..p_s_o_n _

TESTED: D_i_r_e_c_t_S_h_e_a_r_;_s_a_ID....:.p_l_e_s_t_e_s_t_e_d_l_
o
n__a_s_o_a_k_e_d__c_o_n_d_i_t_i_o_n_o _

I
1. 05 ksf

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
I I I 1 1 ! I I I --1: , I I , I I I I I : , I I,

'-++ I I. I I I '+ I i I I
, ,

I I
*~-l'rr Ii : T+I I I I '--1 I "

! - -: I I I '" I I~~I I I l-rti !: I I, ! I I I 1 I I I I
: I I I I I ,

I I I I , I I, I
, I , I. . , , . ,

2.0 4.0200

Norrral Pressure - ksf

, I • • I I I

I I

I I
I I
I I I

I ~

I I

1.0

I II I II 1111 I

Project Noo 82-424

; I : -LI-l ; -II. +'+-i-i-'+:-'+--;--t'-j I I '. "l 1 : I '" , ': --;, : ,: -: ~I J I I I: I I I I i~,--hl-;-,n-'-+-i+7-f-;'-7-!-l-H+I-++f-++-;:++-;-I
. . ~ ~ I -l-l.. I : I; I: I

Friction Angle (0) 430 Cohesion (c.)

, , ,
I

:
: I

4.0 I I I
I I I I I

I I I

I

4-l
UJ

3.0~
I
I

RESULTS:

I

I

I

I
I

II

THOMAS.HARTIG & ASSOCIATES. INC.
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I REPORT ON LABORATORY TESTS

I SAMPLE: Date __8_/_1_6_/8_2 _

Sampled By T_h_o_ID_.!c....p_s_o_n _

Type_:--__D_r_i_v----:-e_n_r_l_·n----=:g:..---s_a_ffi~p_l_e :_._ _

Source__--;-T__:e~s=--t_ _=_b_0_r__:i.::..:n~g~~4~;__=3=__4.:...._'_-.=.3.=5_' _

0.80 ksf

4.0

Cohesion (c)44°

, , 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 I I
I

,
I I

I~,

1/ I
I

I I v

I I I I I I I I I
I I

I I i
I

I

I I
i I

l-i-
t I I-, I I I I I I I I ,

~~.J J
I I I I I I I

I I I

, -di I I
I I I
; I ~ I I I I

~+H- I 1 I I I , I I

H11
,

I
I 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 -hiI

~i.± ~
, 1 i I , 1 , I I I , m I I I I I, : I I ! I I I I ! I ii--H' "1 I 1-++.. ~ + I I I I I I , I I

ii'll
I ' I I I 1 I I I I I t I • I I -+I~1..

: I : ttl I 1 I I ,I I I I I I' 1- I I I I
~ I~+- ~-H' i

: I I I I I I I I I I I ! I , I ;
1_ ~ I ;, I I ; --r-: I I I I I I I I

'....! ' I , I I I I I i I I ; I I I I-- 1
.~ ~ !- I I I I I ! I 1 I I I I I i I I I, , , , , , I I , , ,

1.0 2.0 ...J.O

Friction Angle (0)

1.0

4.0

~

C/)

~ 3.0

C/)

Co)
(l)

H
w
(/)

2.0
t.il
~

-M
H
co
CJ
.r:
(/)

RESULTS:

Mat erial S_u_b_s_0_i_1-...!..;_-_1_2_6~:-8::..-p!...-c_f_-d_r~y~-_d=__e=_n::..::...:.s_=i.::_t::!...y~;~1=.:3=_·..:..... ·..:....9:..::.%--=f-=i:...:::-e:...:::l::....:d:::...--.:ffi::..:.·o=-=.i.=.s-=t:...:::u::..::r:....:e=- _

TESTED: ~D~i...:..r_e=--c-=----t_S_h_=__:...e_a_r_:.-=_·_s_a_ffi_p~l_e_s__t_e_s_t_e_d_l_·n__a__s_o_a_k_e_d_c_o_n_d_i_t_l_·_o_n_" _

I

I
I

II

[I
'I

Norn:al Pressure - ksf "

THOMAS-HARTIG & AssOCIATES. INC.

~I

II
Project No; 82-424
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I REPORT ON LABORATORY TESTS

I SAMPLE: D ate _--..L8.L/1,-'L.J6""",1-'18LL.L...2 _

I
Source__--=T:...:e=..:s::....::.t--=b~o~r:...:~::..:·n=g---.:.4-.!.;_4.:..-4..:.-'_----.:4..:::5:..-' _

Type -=D-=r:...:i=-v--=-e=-n:....-.::r~~=-·n=g~s:....:a=m::.p~l:..:e=---- _

MateF-ial --=-__S_u_b_s_o_i_l...!-;_1--.:0:....:9_.=--8~pL....:...c_f--=.~--=d--=r~y:..--d_e_n--=-s..:..:i--=t~y--.:;:....-3::......:.....~9a.:..::.%_f_i_e_l_d_m_o_i_s_t_u_r_e _

Sampled By --=T:..:h.:..:o::..::Ill=.Pl:.....::.S-=O-=ll=--- _

TESTED: D_i_r_e_c_t_S_h_e_a_r-..L..i_s_a_m...!p_l_e.:::....::.s_t=-e=--=--s...::.t--=e:....:d=---~=_· n=-=----=a=----s=--=-o-=a:.:..k.:..::.e=--d=-....:.c-=O....:.ll:..:d=..:~=_· ....:.t-=i:...::o:..:n.:...=--. _

Nil

4.0

I

I

I I I

I I

I

1 I I
.... , ,

I
I I I

I
I
I
1

I

I I I
I
I
I

I

I I

, I I
I I I I ++I ' I I I, 1 1 I I I I +1, I I I

I I --l
I I

1 , , T
I I I
I I
1 I I T I, , I I

1 I , ,! I

•

3.0

Cohesion (c)

2.0

I I I I
I I ,

./ I I
I '" ! 1 I

I 1
I I 1 I

I I

1.0

:.: Z b -H' I j : I I : T ;_;-,'t:II--rH,1-i'-+1 --7+,~;++-++H++-++t--i-+f-.+.I

/

:] I;' I I ',I " Ilil ,
.: I! I I I I " I !

• •• I I I I I I I I

, I , I , I I

1 I
I
I
i

4.0
I

I , I I I I I; , I , , 1 1 I I I I 1 I

I
I

I

rn
(.)

Q)

H

~ ltH-rH"lIItTi--rH-t-H+H+H--rH-HH--H+-H++-+++-J.-t-W--t-W-l-W-I
U) 2.°'1 I I I

~ i\~t: : I : ,
.~ ~=i I =R'-+-7-1+-t'-t-t--!--1-H1-l..-+---!'-l -t+-H++-++H·+H-+H--Hh.--I-jf--t-.+-J-f-.+-J--I---.J-I
(1j ~ 11 ~";-IH--+--!f--L,...:-,-+I---'--~ --+I----L...~~-1-1ItnH--H+-H++-++H-+H-+H-+H--H~-+I

CJ +.--l 1 ..J 1 1 I

~ : ~ fj- J1-1+.j~ --.;-:--7-l-+-~ -+1-HH--H-,--J-jH--J.-+-LII ,H--H-l-H--t-+-l-H-+-f--i-H
-""i ;.J I ITT I '/ : +"";---'-,+-+-+-+-+II--+-.l--.j-t-~-+,-t- T+---!,-+--l+i-+-:--;-+-i-++-H-+--1-+-l---4~

1. Or'_'_-_','---i-'-;-i--:-'-~':J"~'t--;,-7"----;---71-1-I~-~'+'~1=~l~I=+-I;-- .l.+'~'=~±Iij=~1-ti,=.:...,L~';",~I=~t~==t~'=ctt~=tr--L~
; - l ' i;;-~~-! ....!·-;--I' ,; ,; '--1- =n I I I '." I
; _.' _,' - _. _. 1 _,I' T '-,+-+1--+-.L1...:-1~ I I I 1 1 I I' I· ." _. __ . _L i I! -- ,M-;....I11jr:.~I.111=:i-ij--+, '1'-+'-:-,++-++H--+-;...+-l-I++-J-l
• _ l. '/.! _ I I II 'I II IT, I 'II T ! I I 1+-+-++t--I++-++H-'+-1
, ; ./,:: 1" I I I I ,i i I I IT' , I I

RESULTS:

Friction Angle (0) = 42°

I
I
I
I

I
I

I
I

I
I
I

THOMAS-HARTIG & AssOCIATES. INC.

Norrral Pressure - ksf

I
I

Project No. 82-424
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I REPORT ON LABORATORY TESTS

Type Driven ring sample

Material Subsoil; 104.8 pcf dry -density; --21. 7% -fie-ld moisture

Sampled By Thompson

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

Source Tes t boring 4; 54' - 55 '

0.6 ksf

4.0

Date __8.!-1_1..::...6=--18_2 _

•

t
Cohesion (c)

I
, I , , ;

I I' I

I

I
I 1/

I
I I

I I I I I I I I
.J I I I

I
I I I
I I I
I II

I
I

I

I I I 1/1 I I I I I
I i I

I I
1/

~~
I

~ I I I I I I

'-1~ I

I I I I I I_L T I I I
!...-J ' I I I
, l~ I I I

1 ' ; .,
I I I !1

:~ '}1-t-1 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 --; "tTtl' , ' i I I I I I I I I I I I ! I ' I : I I I
:~ : , I ,

'..:-1..L ~++-i- -.U I I I ;_ +t-H 1-++';i: I ' ,
I I I c±V: 1:++ +++1- I I 'UI , ill I ;-

1_ ! I-+, I! I I I : H-+ I
I I I

:.., I I I I I I I . .LLG_ I I I I 'I -, I 1
- I : I I I ,,' , I I , , I I I I I I -,-

:Jd:1 :-i-+ I I ; I I I I • I I : , I I I I
I

I ~~ , I I I ! I I I I

:i1 : ' 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

1.0 2.0 ~.O

Friction Angle (0)

1.0

4.0

4-l
U)

~ 3.0

U)

C.)
Q)

H
J.J

(f) 2.0
t.i)

c
.,-l

H
til
()

.r:::
(f)

RESULTS:

SAMPLE:

I

I

­
I

II
I

II
I

[I

THOMAS·HARTIG & ASSOCIATES. INC.

Norrral Pressure - ksf

Project No. 82-424
. NJTE: l'bnml pressure
3.3 ksf, shearing stress
5.95 kfs.

27



I REPORT ON LABORATORY TESTS

1 SAMPLE: Date __8,-/_16_/_8_2 _

I
I
II

Source Test boring 4; 64 I -65 I

Type Driven ring sample

Material Subsoil·;· 120.1 pc·f dry densi-ty;' 17.9%- field mois ture

Sampled By Thompson

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

I
RESULTS:

Friction Angle (0) Cohesion (c) 1. 55 ksf

THOMAS·HARTIG & AssOCIATES. INC.

28

4.0

82-424

Nor~al Pressure - ksf

Project No.

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

-U I I I I I
! I I

I I

I v

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

I
I I

I
-I I

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

~II
1 I I I I I I 1 I 1 I

1-/ I I I I I I

k=L~~
I I I I
I I I I T

0-

I I I I I I I I I I
.

~·Jl·L J-H . I I I I I -H I I
I I

.:J J _1_,1+ I I I I I 11 I I 1
~~ __L.!~_ ....i I I I I I I I "I I I

:-2-:J lJ--H.--.!- I..liJJ I I I I J.--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 I I

J ' ~- j ~ I ! ;- .-1 " I
,

---'--.1 , , : I I , I I I ...l..L-1- I , I I
!J ; . ~-+- ; I I \. I I I I I I -+---1-+ I II

: ~J~~~
\ \ I

j :--:---: I I I : I I I I I I I I ++t--i I i I I
i I I • TTl I I I I 'TI I , I I I I I I i I.0:; • • __ -J

-I-,! I' . I: I I ! I 1 1 711 I ! I I I I I I I I I
. ...: j - I 1 I I

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

- 1- ;..J 11 i I I I : I IT I I I I 1 ! I 1 I T I
~: ~-""""7

-- - i-' I I 1 I
,

I I I I I I ! I I I 1 I,
I I I I I I I I I I I I I T II. I I I I I....

I , I , I I I , I I I I , I

1.0 2.0 ~.O

4.0

1.0

4-l
{/}

~ 3.0

U)
(.)
Q)

H
w
U) 2.0
t.J
C

'..-I
H
m
CJ
.r:
U)

I
I

I

I
I
I

I

'I

II
[I

[I

II



I REPORT ON LABORATORY TESTS

I SAMPLE: Date _~8.L/.=:..1.:::..6!-/8::..:2=---__

I
I
II

Source__--::T:..::e::.:s::..t:::::.-..::::b:...::o::..:r::...l:::.'~n'.1:.g~7~; --=2:...::9=--'_-_3=...'::':0_' _

Type D=r-=i=--v:...-e::.n::.=-..::r:...:i::..:n=g'---..::s:..:a::..:m::p.t:....:::l.=.e=-- --------------

Mareri al __.::::.S-=u:..::b:..::S::....:·O::..:l::..·1:::...L;---:::1:..::2:..;:1::....:....:·2:::...-pt:.c::::..:::f_-~d~r...ly_-....::d:::e:..:n..:.:s::::l:::::.' ·.::.tLy....!.;_---=-1:..::6:....:.:...:·3::':'%:':0_··:..f.::.i.::e:.:l:..:d=---::-m::.:o:.:l:::..'-s~t..:::u~r.:e:....-__

Sampled By Thomp s on

TESTED: Direct Shear; samples tested in a soaked condition

I
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I REPORT ON LABORATORY TESTS

Sampled By Th__O_ffi..::.p_s_o_n _

Type D_r_i_v_e_ll_r_i_ll--=g_s_a_ffi_. ..:..p_l_e _

Test boring 7,' 44'-45'Source -=-_...:- _

Material S_u_b_s_o_i_l_;_1_2_7._.._.9_-_-P=---c_L_-d_r...:-'f:....-_d_en_s_i_t....:.y=--;_3:....._9_'7c_o_-_f_i_e_1....:.d_ffi_o_i_s_t_u_r_e _

Date __8.:.....1_1_6:..-..-/8_2 _SAMPLE:

TESTED: D_i_r_e_c_t__S_h_e_a_r_;_s_a_ffi...:p=---.l_e_s_t_e_s_t_e_d__i_n_a__s_o_a_k_e_d__c_o_ll_d_l._·_t_i_O_ll _
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REPORT ON LABORATORY TESTS

Type B_u_ l_k _

Sampled By T_H-,-/_Wh_~_·t_e _

Gradatio~Plasticity Index. and R-Value

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_i_d.=::g~e _

Material __P_a_v_e_ID_e_n_t_S_u_b-'g"'--r_a_d_e_· -----------

SAMPLE:

TESTED:

II RESULTS:

Percent Passing Plasticity R

;1 Sample/Location No. 200 Sieve Index Value

ifl; Sta. 0+00, 40'left 68 20

II
of ceterline

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

if3; Sta. 11+50, 40'left 71 21of centerline

I 114; Sta. 14+50, 90'left 49 11of centerline

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