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E.M. Plummer, Consulting Engineers 30 August 1982
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Attention: E.M. Plummer

Project: Arizona Canal Diversion Project No: 82-424
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.

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.

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

Respectfully submitted,
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PART I
REPORT
82-424

PROJECT NO:




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-------=-------- 550 feet

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 = 1175 kips
Live Load = 361 kips

Pier Reactions--------------- Dead Load = 2060 kips
Live Load = 565 kips

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 was
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
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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".

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.

Test Sample(s) Purpose
Sieve Analyses and Bridge Site Laboratory classifica-
Plasticity Index Subsoils (9) tion and evaluation for

Approach Roadway approach roadway design
Subgrade (5)

Direct Shear Subsoils (7) Pile capacity analyses
*Dry Density and Driven Ring In-situ density and
Moisture Content Sampler (40). moisture determination

*Reported on boring logs.

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

Results".

SITE CONDITIONS

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.

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 feetx: Sand - Clay mixtures with some gravel
and occasional cobbles.

47 - 70 feetx: 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,
circular 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 £¢. 30 £t 200 kips 230 kips
3.0 ft. 40 ft. 320 kips 400 kips
4.0 ft. 20 ft. 180 kips 200 kips
N0 Ee 30 fr. 310 kips 360 kips
4.0 ft. 40 AL 480 kips 600 kips

- con't -
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- con't -

Pile *Pile Allowable Pile Loading:
Diameter Length  Abutment Condition Pier Condition
5.0+ft. 20 £t 270 kips 290 kips
2.0 £t 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
would 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.
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STRUCTURE BACKFILLING

Backfill required against abutment walls and other retaining
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)--------------- 30 psf/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---—-——=—-———=—=———-——“—-— e — e ———— - 7,000
Projected 20 years (w/99th Ave. Loop)----18,000
Design Average—es =i s ol o i 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




Subgrade/Pavement Daga:

R-Valge-trsearbmmnmens o mein e it e - 13
Soil ‘Support, Value-F——---~=—=———ree-r 3.1
Structural Number------------—------ 4.3

Pavement Section:

: Alternate Alternate
Computed " No: 1° No: 2
Asphaltic Concrete 4 inches 6 inches 10 inches
Aggregate Base Course 4 inches 6 inches -
Select Subbase Course 21 inches 9 inches -
Total Thickness 29 inches 21 inches 10 inches

The subgrade preparation, pavement materials and placement should
be in accordance with the Maricopa Association of Governments

Standard Specificatons with current City of Glendale supplements.
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PART 11

FIELD RESULTS
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SOIL CLASSIFICATION ASTM: D2487

COARSE-GRAINED SOIL

LEGEND

MORE THAN 50% LARGER THAN 200 SIEVE SIZE

FINE-GRAINED SOIL

MORE THAN 50% SMALLER THAN 200 SIEVE SIZE

CLAYEY SANDS, SAND-CLAY MIXTURES

sieve size

W

PLASTICITY, ORGANIC SILTS

& | % MAJOR Y e MAJOR
O K DESCRIET DIVISIONS P R DESCRIPTION DIVISIONS
.0 Gw WELL-GRADED GRAVELS OR GRAVEL-SAND ML INORGANIC SILTS AND VERY FINE SANDS,
MIXTURES, LESS THAN 5% - 200 FINES GRAVELS gg&gsréguca. srg{v OR CLAYEY FINE slivs
LAYEY SI IGHT
GP | POORLY-GRADED GRAVELS OR GRAVEL-SAND More than half S ASTory SILTS WITH'SHG e
MIXTURES, LESS THAN 5% - 200 FINES ;
2 of coarse fraction cL INORGANIC CLAYS OF LOW TO MEDIUM CLAYS
GM | SILTY GRAVELS, GRAVEL-SAND-SILT is larger than PLASTICITY, GRAVELLY CLAYS, SANDY Liquid limit
p MIXTURES, MORE THAN 12% - 200 FINES No. 4 / CLAYS, SILTY CLAYS, LEAN CLAYS less than 50
7 : 5 % Sieve size. il oL ORGANIC SILTS AND ORGANIC SILT-CLAYS
GC | CLAYEY GRAVELS, GRAVEL-SAND-CLAY HHE
/ MIXTURES, MORE THAN 12% - 200 FINES 1 it OF LOW PLASTICITY
90 5°| sw | WELL-GRADED SANDS OR GRAVELLY SANDS, MH | INORGANIC SILTS, MICACEOUS OR
959 LESS THAN 5% - 200 FINES SANDS DIATOMACEOUS, FINE SANDY OR SILTY SiiTS
; {iore than half SOILS, ELASTIC SILTS
] sp POORLY-GRADED SANDS OR GRAVELLY SANDS, ore than ha é AND
el LESS THAN 5% - 200 FINES _ of coarse fraction r/// CH INORGANIC CLAYS OF HIGH PLASTICITY, CLAYS
SM SILTY SANDS, SAND-SILT MIXTURES is smaller than / FAT CLAYS Liquid timit
\ MORE THAN 12% - 200 FINES No. 4 /,'I// OH ORGANIC CLAYS OF MEDIUM TO HIGH
LA

greater than 50

MORE THAN 12% - 200 FINES

i

PT [ PEAT AND OTHER HIGHLY ORGANIC SOILS

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

GRAIN SIZES
U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS

200 50 16 4 ¥ 3" 6"
SILTS & CLAYS DISTIN- SAND | GRAVEL
GUISHED ON BASIS OF - COBBLES BOULDERS
PLASTICITY FINE 1 MEDIUM COARSE FINE COARSE

MOISTURE CONDITION ( INCREASING MOISTURE ———— )
DRY SLIGHTLY DAMP DAMP MOIST VERY MOIST WET (SATURATED)
(PL) (LL)
DEFINITIONS

Penetra!lc;n Resistance — Blows per foot using ‘A’ rod and 140 Ib. hammer with 30 inch free fall unless otherwise noted.
N Standard Penetration Resistance (ASTM:D1586), 2.0 inch O.D. split barrel sampler.
C Continuous Penetration Resistance, 2.0 inch O.D. Bull Nose.
R Penetration Resistance, 2.42 inch 1.D. Ring Sampler

Sample Type

R - Ring T - Shelby Tube

G - Grab C - Cutting

S - Standard Split Barrel
V - Vertical Face Cut

B - Block

CONSISTENCY RELATIVE DENSITY
CLAYS & SILTS BLOWS/FOOT" STRENGTH% SANDS & GRAVELS BLOWS/FOOT*
VERY SOFT 0-2 0-Y% VERY LOOSE 0-4
SOFT 2-4 Y-tk LOGSE b
FIRM 48 %=1 MEDIUM DENSE 10-30
STIFF 816 1-2
VERY STIFF 16-32 4 DENSE 30-50
HARD OVER 32 OVER 4 VERY:DENSE OVER:50

* Number of blows of 140 pound hammer falling 30 inches to drive a 2 inch O.D. (1-% inch 1.D.) split spoon (ASTM D-1588).

$ Unconfined compressive strength in tons/sq. ft. Read from a pocket penetrometer.

Project No. 82-424
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SOIL BORING LOG

West shoulder of 67th Avenue
Sta. 11405, 40' left of

centerline
Nno. 1 ELEV: 1215.0 ft.* sizeorHoie 7 in. pelpencr: J.T. pATE: 7-29-82
PENETRATION - GRAIN PLAS - CONSIS- CEMEN-
RESISTANCE z % SHAPE ¥ TICITY TENCY TATION
BLOWSFT ¥ : Wy o] 25 5'7’
el 2, | 33 BESN -L OY W EY
z | &8 2% DESCRIPTION o MEIN - u
2 z 30 a <|o|e |3 s I~ [~]
3|8 2 EEEBEEERTE =l Bl ke s | 12k < B 12
oeml ¢ | R&N ° lEEEIEERIEIIEI2IE1E 152l )z ERIE B 5|5
o _Sandv Clav: Brown, CL X X X XXl [X|X
37 |R |962]9.2
Siltv Sand; Some fine SM | XA [X X K X
oravely., brown.
17 [R| * | * STRATTFIED: GC- | B | X X KX X|X

damp Jmmgsgamlﬁms{es; &
Some cobbles; some silt SC-

and clay fines; grey-brown. |[SM

50/7"1 8 Some Lenses of:
Clean Sand and/or
Gravel (SP, GP)
Silty Sand (SM)
Clayey Sand (SC).

—
olo|vfoa|s|w|n|a|gle|e|(Nlo|on]|slw|p|=]a

20 88 |S

i

2

3

4

5 58/6M S

6

7

8

9

30 60/6"| S

1

2

3

4

S 50/3'"1S

6

7

8 STRATIFIED: CL-| | [} |X Xl | KK XIX] [X]
9 | Sandv Clav - Clavev Sand; SC
40 10/9"1R 113585.7 1 Some gravel .

*No sample recovery.

= RS NOTE: Test boring elevation
interpolated from topographic
data received from Dashney Assoc.

Project No. 82-424 Engineers.
THoMAS-HARTIG & ASSOCIATES, INC.




SOIL BORING LOG

con't
NO. 1 ELEV: 1215.0 ft.+ sizeoFHOLE 7 in. FIELDENGR: J.T. DATE: 7-29-82
FRESISTANGE | SR | ey | TN | Ty | Tavow
- sr
BLOWS/FT g % §; g gg 3 Eg
- Zu P h ) % w|l o
z 51 2z DESCRIPTION o z|3lal8 &
iz |88 3 MEEH 3 5 HE
@» o < =12 1l< |z |z P b lzlz |z e blw|x |2
o | ¢ | R&N S =15 B A H S EE HEEE A HE B E
41 damp STRATIFIED: CLH | K K X XX X |X
2 SC

Sandy Clay - Clayey Sand;
Some oravel, occasional
cobbles; brown.

100AT'[R| * | * Some lenses of:

Sand & Gravel Mixtures
(@1, GC, M;"5C) .

damp| STRATIFIED: CL-| | Al Xl
Sapdy Silty Clav: CH

Some Ienses of:
Clayey Sand (SC)
Silty Sand (SM)
Gravelly Mixtures (GM,GC)

0 100/6" | R |1024]25.2

100/4" R 1113025.0

0l [T008"|R [[02.8]75.8

olalw|nv| =Yoo |o|(vwlolon(sa|lw|n]|=jn|jo|jo]N|o|lon|s|w

6

7

8

9

70

1

2

3

4

5

6

7

8

9

80
Stopped test drilling at: 60 feet *No sample LECoMELT:
Ground water encountered: _____None

Project No. 82-424
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SOIL BORING LOG

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

NOTE: Test boring elevation
- con't - interpolcated from topographic
data received from Dashney
Associates, Engineers
Project No. 82-424

THOMAS-HARTIG & ASSOCIATES, INC.

centerline
l NO. 2 ELEv: 1217.0 ft.¥ sizeorHoLe7 in. FELDENGR: JT DATE: 8-3-82
PRESISTANCE, e ] s e | AN | Seney | SAvon
BLOWS/FT. g % ‘l‘f"z_ g gé gg
I é §§ g% DESCRIPTION §§ ° (§8§ &8 &
3 8 ; g*oﬁgggéin:w %I"’:Eog{ég
oerm | C | R&N ° BERIEERIBIEIEIZIEEIZ 2B EE [ERIE 5|5
l 1 damp! Sandy Clav: Brown. CLIIK K X XX KX
2
3
4
] -
6
7 Some lenses of Silty Sand
1 — e
9 r];m'q) : CU-
10 Sand & f)gaxel Mixtures; &M
' 1 Some cobbles, some silt SC-
- 2 and clay fines; grey-brown. | SM
3
4 Some Lenses of:
l : 3 1S Clozn Gond.andior
6 Gravel (SP, GP)
7 Silty Sand (SM)
l 8 Clayey Sand (SC).
9
20
1
i ;
3
7 , T STRATTETED: o X
I 5 24 15 Sandy Clay - Clavey Sand; SC
6 Some gravel, occasional
7 cobbles; brown.
8
l 9 Some Lenses of:
30 Sand & Gravel Mixtures
l 1 (&M, GC, SM, SC).
2
3
4
l 5 50717 [R [12496.0
6
7
' 8
9
40

11




I ' SOIL BORING LOG
con't +
l NO. 2 eLev: 1217.0 ft.—  gze oFHOLE 7 in. FIELDENGR: J.T. pDATE: 8-3-82
R::.sés»l;;gs g E w . é é § SHAPE %% TICITY TENCY TATION
I s | g ;-E;% DESCRIPTION g2 | ° | Bl % Lo ¢
8 = g m B EAELE G BLELLLERL L BIE
il o] R ° eRBlEERERIE R EREEEEERES
l %] damp| STRATIFIED: L | K K XX XK |
2 Sandy Clay - Clayey Sand; SC
3 Some gravel, occasional
I 4 cobbles; brown.
5 50/8"|R 1146/ 5.0
6 Some Lenses of:
7 Sand & Gravel Mixtures
I 8 (GM, GC, SM, SC).
9
50
l 1 damp| STRATIFIED: CL | [X X
2 Sandy Silty Clay; CH
3
4 Some Lenses of:
l 5 1008 |R [1051]21.8 Clayey Sand (SC)
6 Silty Sand (SM)
I 7 Gravelly Mixtures (GM,GC)
8
9
60
I 1
2
3
4
I 5 50/7"| R [115217.2
A—
7 damp SIRATLFIED: Jeus XXKIX] X
I 8 sand & i;%axel Mixtures; cC
9 Some cobbles, some
70 silt and clay fines,
I 1 grey-brown.
2
3
4
i :
6
7
I 5
9
80
. Test Drilling Refused at: 72 feet
l Ground water encountered: None
Project No. 82-424
l THoMAS-HARTIG & ASSOCIATES, INC.




NOTE: Test boring elevation
- con't - interpolated from topographic

data received from Dashney

Associates, Engineers

Project No. 82-424
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l SOIL BORING LOG
West shoulder of 67th Avenue
I Sta. H22, 34’ left of
centerline
I NO. 3 eLev: 1214.5 ft. L SIZE OF HOLE 7 in. riELD ENGR: J.T. DATE: 7-29-82
RBEkSCI’%J';,P:S{:E g g gé é éé S:APE : g% TICITY TENCY TATION
l 2| &8 2z DESCRIPTION §§ “LELEL £° ¢
8 3 T ¢ TRIEERR sl Bk sl (PR | B 1B
I 1 damy Sandy Clay; Brown. CLIIKK X KX KK
2
3
4
g
6
7
I 8 damp|_S1lty oand; Some rine SH
9 oravel: brown.
10 dampl STRATIFIED: GC- X X | XX X
1 i es; GM
l 2 Some cobbles; some silt SC-
3 and clay fines; grey-brown. | SM
4
' 5 Some Lenses of:
6 Clean Sand and/or
7 Gravel (SP, GP)
l 8 Silty Sand (SM)
9 Clayey Sand (SC).
20
1
1 -
3
4 damp SIRATIFIED: Gl
l 5 Sandy Clay - Clayey Sand; SC
6 Some gravel, occasion_ar
7 cobbles; brown.
8
' 9 Some Lenses of:
30 50/9"[R| * | * Sand & Gravel Mixtures;
I 1 (M, GC, SM, SC).
2
3
4
. 5 59 |S
6
7
8
i ;
40 35 1S




o SOIL BORING LOG

con't

+ .
NO. 3 ELEV: 1214.5 ft. — SIZEOFHOLE 7 in. FIELD ENGR: J.T. DATE: 7-29-82
PENETRATION GRAIN PLAS - CONSIS- CEMEN-
RESISTANCE =S <& SHAPE £ micITY TENCY TATION
BLOWS/FT e > @ ] 3z £5
=l e 5z s | &2 o] 32
o | B2 | &2 DESCRIPTION g | ° LELE| *° s
ilg | * 3 HHHE 2 sLL | B2
o - 3 RREREEEIIIEIEEEEEEREIEZR|E
sl cC R sEIEERIELIEIZIZRIEELRE ERI2E |5
41 dampl STRATTFTED: CL- | K X X | KX XKl (X
v - Clavey Sand. SC
Some gravel, occasional
cobbles; brown.
Some Lenses of:
Sand & Gravel Mixtures
(GM, GC, SM, SO
damp STRATTFIED: CL- X
5 50/8"| R |1130{18.0] Sandy Silty Clay; CH

Some Lenses of:
Clayey Sand (SC)
Silty Sand (SM)
Gravelly Mixtures (G4,GC)

2U/8 IR 11031121.2

~

(o)
Olo([o|N|o||bd|WIN= IOlv|o(v|o|la|lw|n| =0 | (NN |= OO |IN|O(o|d|lwN

loo

Stopped test drilling at: 60 feet
None

Ground water encountered:

Project No. 82-424
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l AT SOIL BORING LOG
East shoulder of 67th Avenue
Sta. 7480, 34' right of
centerline
l NO. 4 ELEV: 1216.0 ft.t SIZE OF HOLE 7 in. FfEewD engr: J.T. DATE: 8-4-82
R;Sw(r:e g E w . § §§ SHAPE %% TICITY TENCY TATION
l g g‘é &% DESCRIPTION §§’ ° . % o § 4 8 .
' 1 dampl Sandv Clav; Brown. cL | | Kl K X| XK K
2
3
4
] =
6
7
I 8 Some lenses of Silty Sand
9 (SM) below 7 feet
10
1
- 2
3
4 damp| STRATTFIED: G- K | K Xl XX X
I 5 5 Sand & Gravel Mi \
6 Some cobbles; some silt SC-
7 and clay fines, grey-brown. | SM
8
I 9 Some Lenses of:
20 Clean Sand and/or
I 1 Gravel (SP, GP)
2 Silty Sand (SM)
3 Clayey Sand (SC).
4
l 5
6
7
' 8
9
30 50/6" IR 1110417.2
1
l 2 dam]  SIRATTFIED: LKL KL LXK KK RIX
3 ) - : SC
4 Some gravel, occasional
' 5 50/8" R |126813.9] cobbles; brown.
6
7 Some Lenses of:
' 8 Sand & Gravel Mixtures
9 (GM, GC, SM, SC).
40 5010' [R [1202]3.5
I NOTE: Test boring elevation
5 co L interpolat;ed from topographic
' data received from Dashney
l Associates, Engineers
Project No. 82-424
l THoMAS-HARTIG & ASSOCIATES, INC.




SOIL BORING LOG

con't

Ground water encountered:

Project No. 82-424
THoMAS-HARTIG & ASSOCIATES, INC.

l NO. 4 ELEv: 1216.0 ft. * size of HoLE 7 in. FIELDENGR: J.T. DATE: 8-4-82
RESISTANCE " - . § éé SHAPE %é TICITY TENCY TATION
I % %§ é% DESCRIPTION §§ ° 1I.E . 8] = ¢ ;
welo| R || © VRl (B e e e B e
I 41 damp| STRATIFIED: CL- | K K X | KX XX [X
2 Sang Ciax - Claxex Sand; SC
3 gravel, occasiona
2 cobbles; brown.
l 5 54 |R 110983.9
6 Some Lenses of:
7 Sand & Gravel Mixtures
l 8 (@1, CC, SM, 0.
9 damp| SIRATTFIED: o=
50 10Q4" [R |1026(23.7] Sandv Siliw Clavs CH
1
' 2 Some Lenses of:
3 Clayey Sand (SC)
4 Silty Sand (SM)
I 5 100/8"| R _|1048121.7 Gravelly Mixtures (GM,GC)
6
-
I 8
9
60 50/6"| R |1087]22.8
1
i ;
3
4
l 5 50/6"|R |120.117.9
6
7 damp STRATIFIED: GCH X]
' 8 Sand & Gravel Mixtures; M
9 Some cobbles, some
70 50/6" |R [1128]5.2 | silty and clay fines,
l 1 grey-brown.
2
3
4
l 5 50/9"| R |13798.7
6
7
l 8
9
80
l Stopped test drilling at: 75 feet
None




Il SOIL BORING LOG
West shoulder of 67th Avenue
l Sta. 7438, 46' left of
centerline
I NO. 5 etev: 1215.1 ft. T sizeorrole 7 in.  rmeoengr: J-T- paTe: /-29-82
ﬂBELSCI’STws”AN(Y:E § E - ; § é é SHAPE ‘%‘é TICITV' YENCV- TATION
l g ?? g% DESCRIPTION §,§ ° LELEl * L
3|z 20 ¢ OTEEIEER el Bl | ls [PRLs 1< B
el ¢ | R o LEEREIRIEIEIEIZIEIEIEIEEERIZEE
I 1 damp| _Sandv Clav: Brown. CL || K K X| X K| [XIX
2
3
4
i -
6
7
l 5
9
10
l 1
2 damp| Siltv Sand: Some fine SM | XX K X X X
3 gravel , brown,
4
§ :
6
e
' 8 damp|  SIRATIFIED: B X
9 Sand & Cravel Mixtures; M
20 Some cobbles, some silt SCH
I 1 and clay fines; grey-brown. | SM
2
3 Some Lenses of:
4 Clean Sand and/or
l 5 Gravel (SP, GP)
6 Silty Sand (SM)
7 Clayey Sand (SC)
l 8 damp]  STRATTFIED: oA X
9 Sand Clav - Clavev Sand: SC
30 S5¢11"|R [1074)21.2] Some gravel, occasional
I 1 cobbles; brown.
2
3 Some Lenses of:
4 Sand & Gravel Mixtures
' 5 (M, GC, SM, SQ).
6
7
I 8
9
40 20/6" IR 11229 2.
l NOTE. Test boring elevation
- con't - interpolated from topographic
data received from Dashney
l Associates, Engineers
Project No. 82-424
l THOMAS-HARTIG & ASSOCIATES, INC.




SOIL BORING LOG

con't

+ .

NO. 5 ELeEv: 1215.1 ft.— SIZE OF HOLE 7/ In. FiELD eEngR: J.T. DATE: 7-29-82
PENETRATION GRAIN PLAS - CONSIS- CEMEN-
RESISTANCE z . SHAPE ‘;‘> TICITY TENCY TATION
BLOWS/FT ¥ > = kS sz EE

> = c e <9 <2

- 2. Sw < ar c -] oW

w - e 20 o < wl Eo

g 8e 2z DESCRIPTION g 13112 e

o N b g MEEH 2 5 312

s ° < J=l=l212 )22 wl 121z Is e wlx 2
DEPT 2 llBIgIEBIEIzcIz1ZI1z1E15lc 2 E 2R2 12168
= | C| R sIZEREBICIZIZICRIEIERE SR

ks T,
| gOHE gravef, occa310na%

cobbles; brown.

Some Lenses of:
Sand & Gravel Mixtures
(M, GC, SM, SC). [ |

%

STRATTFTED:
Sandy Silty Clay;

1008"[R [114816.9

U

Some Lenses of:
Clayey Sand (SC)
Silty Sand (SM)
Gravelly Mixtures (GM,GC).

()

[IOY97| R [92.0[32.6

~l

Ol | @|v|o|n|d|wWIN« Olo|lo(vo|n|a|lw|[n|(=JdO0 | (N[0S [WIN|=[O|O[0 (N |0n|d|wEN

(00)

60 feet

Stopped test drilling at:

Ground water encountered: None

Project No. 82-424

THoMAS-HARTIG & ASSOCIATES, INC.




SOIL BORING LOG

East shoulder of 67th Avenue
Sta. 5+96, 39" right of

NOTE: Test boring elevation

- con't - interpolated from topographic
data received from Dashney
Associates, Engineers

Project No.

THoMAS-HARTIG & ASSOCIATES, INC.

l centerline
' No. 6 ELEV: 1216.6 ft.T sizeoF HOLE / in. fepencr: J.T paTe: 8-3-82
R;S(;SJ;:?E g E ‘&J ; § é é SHAPE %’% TICITY TENCY TATION
I g g8 g% DESCRIPTION 52 ° LB & "
E =° tE nnn tHEE el Bl L 2L]e L BIE
l 1 damp| Sandy Clay; Brown. CL Xl X X XX| KX
2
3
4
1 -
6
7
I 8
9 Some lenses of Silty Sand
10 (SM) below 8 feet.
1
' 2 St
3 damp| STRATIFIED: GC- X X XX X
g =and & Cravel Mixtures: Q1
I 5 67 IS Some cobbles; some silt SC-
6 and clay fines; grey-brown. | SM
7
I 8 Some Lenses of:
9 Clean Sand and/or
20 Gravel (SP, GP)
1 Silty Sand (SM)
l s Clayey Sand (SC)
3
2 damp|  STRATIFIED: HrE X
l 5 50/IT|R [99.1]25.4] Sandy Clav - Clayey Sand; | SC
6 Some gravel, occasiona
7 cobbles; brown.
8
l 9 Some Lenses of:
30 Sand & Gravel Mixtures
I 1 (&M, GC, M, SO).
2
3
4
l 5 50/9"|R [1243] 6.1
6
7
8
i -
40

|




SOIL BORING LOG

Test Drilling Refused at: 73 feet

Ground water encountered: _____None

Project No. 82-424

THOMAS-HARTIG & ASSOCIATES, INC.

con't o
l NO. 6 ELev: 1216.6 ft. — SIZE OF HOLE 7 in. FIELD ENGR: J.T. DATE: 8-3-82
RBELS(;SVJ'SA:(T:E g E &,.z_ § éé SHAPE gé TICITY- YENCV‘ TATION |
' g %*E’ g§ DESCRIPTION §g A 5 o g g8 & g
|l el R |7 S R R ee e e el e B[z 3
l 41 damp| STRATIFIED: CL-| | Kl X X | KX X
2 Sandy Clay - Clayey Sand; SC
3 Some graveI, occasional
P cobbles; brown.
l 5 100/10" R 1132.012,5
6 Some Lenses of:
7 Sand & Gravel Mixtures;
' 8 (M, GC, M, S0).
9
50 damp| SIRATIFIED: Ol
l 1 Sandy Siltv Clay; CH
2
3 Some Lenses of:
4 Clayey Sand (SC)
. 5 1004 R {108921.6 Silty Sand (SM)
6 Gravelly Mixtures (@,GC).
7
I 8
9
60
:
i :
3
4
l 5 | [T009"[R [[20.2[17.1
6
7
l 8
9 damp| STRATIFIED: GC- p; !
70 Sand & Gravel Mixtures; M
1 Some cobbles, some silt
z and clay fines; grey-brown.
3
4
l 5
6
0
. 8
9
80

20




SOIL BORING LOG

West shoulder of 67th Avenue
Sta. 5454, 34' left of
centerline

NO. 7 eLev: 1214.7 fe. & size ofF HoLe 7/ In.rpepencr: J.T. pate: /-30-82

PENETRATION GRAIN PLAS - CONSIS- CEMEN-
RESISTANCE . SHAPE TICITY TENCY TATION
BLOWSFT

z
<
=

GRADA
RELATIVE
DENSITY

MOISTURE
CONTENT

DESCRIPTION

SAMPLE TYPE
DRY DENSITY
PCF
SoiL
CLASSIFICATION

SUBROUNDED

NOTE: Test boring elevation

interpolated from topographic

=Eoh L= data received from Dashney
Associates, Engineers

Project No. 82-424

THoMAS-HARTIG & ASSOCIATES, INC.

l _,xgég 3 Igggx.-:t%nqusg
I 1 damp| _Sand Clay; Brown. CL Xl X X XX [ XX
2
3
4
l 5 25 |R |1073[163
6
7
l 8
9 damp| Siltv Sand: Some fine M
10 19 |R [1262|2.6 | gravel, brown.
1
=
3 damp] STRATTFIED: GC-I X | K X XX X [X]
4 Sand & Gravel Mixtires: SC
I 5 50 IS Some cobbles, some silt GM-
6 and clay fines; grey-brown. | SM
-
l 8 Some Lenses of:
9 Clean Sand and/or
20 50/4|S Gravel (SP, GP)
1 Silty Sand (SM)
l 2 Clayey Sand (SC).
3
7 T STRATTFTED: =
l 5 75 |S Sandy Clay - Clayey Sand; SC
6 Some gravel, occasional
7 cobbles; brown.
8
. 9 Some Lenses of:
30 10009 R [1212[16.3 Sand & Gravel Mixtures
. 1 (&M, GC, SM, SC).
2
3
4
' 5 50AT|R [1155(3.8
6
7
8
. -
40 50/9" IR 11287 2.




I ; SOIL BORING LOG
con't +
' NO. 7 ELev: 1214.7 ft. — sSIZEOFHOLE 7 in. FIELD ENGR: J.T. DATE: 7-30-82
RBELSCI)SSA:EE g E :E § (:-:YE SHAPE %% Tlcn'v- TENCY TATION
l w | &% §§ DESCRIPTION §§ ° LELEl 8 &
8 3 0 ¢ EERE R T sl Bk s e [k ]s s BIE |
™| C | R&N ° EREIEIEREIRIEIZIEEIEIEIE ERIGEEIE
41 danp STRATIFIED: CL- Xl X X XX XN K
P Sandy Clay - Clayey Sand; |[SC
3 ome gravel, occasional
4 cobbles, brown.
' 5 56 |R |1279|3.9 | Some Lenses of:
6 Sand & Gravel Mixtures
7 (Q"l, GC’ SIVI: SC)
l 8 damp| SIRATIFIED: CL XX | | KX
g ~Sandv Silty Clay; CH
50 5010" (R |112.717.5
1 Some Lenses of:
2 Clayey Sand (SC)
3 Silty Sand (SM)
4 Gravelly Mixtures (GM,GCY.
l 5 5077 | R [118[16.2
6
=
I 8
9
_ 60 T1009™[R [12284.2
1
1 -
3
4
l 5 89 R [1258]5.8
6
7
l 8 STRATIFIED: GC W K[| [XXKK X
9 : . M
70 /5 |S Some cobbles; some silt
I 1 N\ Land.clav _fines: grev_brown, L/
2
3
4
I 5
6
7
8
9
80
l Stopped test drilling at: 70 feet
Ground water encountered: None
Project No. 82-424
l THoMAsS-HARTIG & ASSOCIATES, INC.
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PART III

LABORATORY RESULTS

PROJECT NO: 82-424




REPORT ON LABORATORY TESTS

SAMPLE: Date 8/16/82

Source Test Borings - See Site Plan

Type Auger Cuttings and Drive Samples

Material Subsoil

Sampled By Thompson
TESTED: Gradation and Plasticity Index

RESULTS:
Sieve Size - Accum. % Passing @y

Sample Lils Pl 200 | 100 50 30 16 8 4 3/4" 1" 2" 3" |Class
1; 0'-6' 41 | 21 J1 80| 8 | 90 | 94 97 {100 CL
; 6'-9' 26 5 36 53 | 6641 7l <} 73 75 | 76 | 83 89 | 100 gﬁf
1; 9'-13" 331 15 27 35| 42 | 46 |51 61 [ 69 | 97 |100 SC
1, 13'-37' 38 21 22 261 29 | 31 | 36 52 | 71| 98 |[100 SC

*1; 49'-59' 56 | 25 79 851 88 |19 |91 92 | 94 [100

7; 0'-8' 46 | 28 70 76 | 80 | 8 |90 94 | 97 [100

%7, 24 42 | 12 56 72| 82 | 88 192 94 ] 98 1100

CH
CL
7; 8'-12' 19 3 25 30] 38 | 52 | 65 75 | 83 |100 SM
CL
SM

*7; 49'&59' 24 3 18 26| 34 | 48 |64 8L | 93 |100

*Composijte of| drive samples.

(1) Unified Soil Classification

Project No. 82-424

THOMAS-HARTIG & ASSOCIATES, INC.

G & & B & D B D BB B D D B B B D B EBE
'—l
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REPORT ON LABORATORY TESTS

SAMPLE: Date . 8/16/82

Source Test boring 1; 39'-40"

Type Driven ring sample

Material Subsoil; 135.8 pcf dry density; 5.7% field moisture

Sampled By Thompson

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

RESULTS:

Friction Angle (f) = 430 Cohesion (c) = 1.05 ksf

Uy
()]
~ 3.0
- |
! T
4
2] 4
(5] i
) pd
H o
i) H i /’
[9p] : d
CD2.07 17
0 O U 5 [
s INERE RN
- kj |
} 9] 1
] ‘P’-/ﬁ
(@] | ] ]
b NN ] i
. /4 A | :: |
w0 ‘o | ‘—l‘—‘f—‘—' ! a}—ll ’
/‘4.1 RN N 1] : [ 1 |
1.0 - HHHHH - T
BT T = T O O A OO G A I O O O 1]
S pham O I O O TT1
308 1 4 16 A T NN RN I I 11
14 4 ~;<'<_._~_.FJI [ ) I} I 1| =TE] | 1]
youf [ | | | | 1! REREREE 177
] ! S S L I | [ S T | T T T T
1371 2 i T Jr#f ? ' | F
Jl_l i | IR | [T 11t 1 ] | ]
I 0 1 A 1 111 I NN LT 1 ! 1
1 1 T 71 1 S | T ] T T 1 T
1.0 2.0 3.0 4.0

Normal Pressure - ksf

Project No. 82-424

THoMAS-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS

SAMPLE: Date 8/16/82

Source Test boring 4; 34'-35"

Type Driven ring sample

Material Subsoil; 126.8 pcf dry density; 13.9% field moisture

Sampled By Thompson

Direct Shear; samples tested in a soaked condition.

TESTED:

RESULTS:
Friction Angle (f) = 440 Cohesion (¢) = 0.80 ksf
,/
4.0 A
ZAN I 1
-
P ]
"
1]
x 3.0
) l
1 #/ i
) v
[®] 7
Q P2
H v
S ]l P
) 4
2. 0]t 1‘
w | 4,
o] 1
o~ T‘.“ ’r
H 1 ’
) | 4/
o |
g |Hir |
%] | 3 ] [ 11T
‘ I | T 11T
1.0 A HHHHEH T EREEEN | ]
T A I ! A ]
Vi R R EEE NN EEEEESSEEESEESBRBBEEEES. T
,‘44__]! T N N T
‘ } 1 ;—7—7"_'_ b.
T (1] lw;] 11 ::!_’.u :
L 10 | [ N NN RN T T -
J—1 T T ;'71 A 1T B T
i (0 11 EEEEEEREREEEN| (111 |
1 O 1 O O I ]
.0

5.0 3.0 7.0

Normal Pressure - ksf °

=4

Project No. 82-424

THoMAS-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS

SAMPLE: Date 8/16/82
Beurce Test boring 4; 44'-45'
Type Driven ring sample
Kiatarial Subsgoil ;109.8 pef dry density; 3.97% field moikture
Sampled By Thompson
TESTED: Direct Shear; samples tested in a soaked condition.
RESULTS:
Friction Angle (f) = 42° Cohesion (c¢) = Nil
4.0
|
W
1]
~ 3.0 7
*
! Z
[9] P
5]
(V] [J
H v
2.0]7 11 — .
g [ |
- IBRE 7] :
"I i mian N
5 m ] /’
4 4 | PLI |
£ 1 ERSEEENEEY.4)
wn :1]1‘ ].;;»—_:7“4'.111' i
[ | | | ! | ! i
1.0} & oA BEN RN S
O A e
SRR ) RN AR EEEEEE NN AN RS S,
L A e e
T T '
BNEPEEDE | T f
8 0 Ty 12 | 11 1 | !] J H | \ |
=T T i 7 TT T i i T
1.0 2:0 .0 4.0

Normal Pressure - ksf

Project No. 82-424

TrHomMmAas-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS

SAMPLE: Date 8/16/82
Source Test boring 4; 54'-55'
Type Driven ring sample
Material Subsoil; 104.8 pcf dry density; 21.7% field moisture
Sampled By Thompson
TESTED: Direct Shear; samples tested in a soaked condition.
o
RESULTS:
Friction Angle (f) = 589 Cohesion (c¢) = 0.6 ksf
=
/'
4.0
_{
7
W
2 3.0
]
7
0 /
Q
5]
- 4
D 1
-T_._4_‘
(:320 11 /1
| i | T 1
c ]4 i / T
;‘4‘ hqu 1
S AEBakY; |
R ERgREE i
n B8P Apnuun b ] T
1.0 437 - HHHA A
4 ,,;_f_:_ =1 : £ J;’ . . [ i IR J._‘ 1
e e ]
/ LT3 EENE NN T
“__1.‘1' Tlll:ljvll‘!\|[[ HE| ‘_‘,
FIR R Rananaanas EEnsEuEnas punn
EENEEEE RN NN B 06 O
‘_‘:4.;0!41J X‘,:?' “f!TJ
1.0 2.0 0 4.0
Normal Pressure - ksf ‘
NOTE: Normal pressure
Project No. 82-424 3.3 ksf, shearing stress

5.95 kfs.

THomAas-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS

SAMPLE: Date  8/16/82

Source Test boring 4; 64'-65"

Type Driven ring sample

Material Subsoil; 120.1 pcf dry density; 17.97% field moisture

Sampled By Thompson

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

RESULTS:
Friction Angle (f) = 36° Cohesion (e¢) = 1.55 ksf
¥
|
/’
4.0 ‘
i =
'l’
> |
I
W
[5)
~ 3.0 9
1 7 ' 1
3 ]
[} 2
(0] %
- ¢
i8]
95}
2.0' e
td 1 |
a8 |zt
3 PEHH
Q RN |
O qu{ ! I [
wn [ O I | ' | 11 P
i | 1 | T | 1 T
1.0} S5 T Ilﬁ mE '
H O TS 1 (N N O ¢ mEEE TN Py | T 1
] 1 S | [ T
tardei 1 7T‘*#77‘74ﬁ%*§;!; EEEEEEE : i
1 ¢ 15 1 [ | ] i | T -} >
=y 2 N O O B I | 1 I
: [ EENEENNENEDRR | I T A
14 BN EN EEEEEEEEEE EEEN 1 L _,
PO | .,’_7_4‘_“ H | s | :I | | |
RN NN AR AR 11 i
: s 0T L Y ! | ! 1 |
* =7 1 | T : i B i ]_j’ 1 T ]1
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Normal Pressure - ksf
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REPORT ON LABORATORY TESTS

SAMPLE: Date 8/16/82

Source Test boring 7; 29'-30'

Type Driven ring sample

Material Subsoil; 121.2 pcf dry density; 16.3% field moisture

Sampled By Thompson

TESTED: Direct Shear; samples tested in a soaked condition

RESULTS:
. o) 2
Friction Angle (9) = 47 Cohesion (¢) = 1.25 ksf
1A
Py
"
4.0
T z
Y
i
0]
~ 3.0
! 7
[5) TV
o ;
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" T
0
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REPORT ON LABORATORY TESTS

SAMPLE: Date 8/16/82
Test boring 7; 44'-45'

Source

Type Driven ring sample

Material Subsoil; 127.9 pcf dry density; 3.97% field moisture

Sampled By Thompson

TESTED: Direct Shear; samples tested in a soaked condition

RESULTS:

Friction Angle (¢) = 500 Cohesion (c¢) = Nil

4.0 4

h

P
=

o
(@]

J——L—
N

Shearing Strecs - ksf
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i
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REPORT ON LABORATORY TESTS

SAMPLE: Date  8-24-82
Shurce 67th Avenue Approach Roadways to Bridge
Type Bulk
KMaterisl Pavement Subgrade
Sampled By TH/White
TESTED: Gradation, Plasticity Index.and R-Value
RESULTS:
Percent Passing  Plasticity R
Sample/Location No. 200 Sieve Index Value
#1; Sta. 0+00, 40'left .
of ceterline 68 20
o 1

of centerline

#3; Sta. 11450, 40'left
of centerline 71 21

#4; Sta. 14450, 90'left
of centerline 49 11

#5; Sta. 18400, 90'left
of centerline 61 13

Project No. 82-424

THoMAS-HARTIG & ASSOCIATES, INC.
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