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Re: Cactus Road § 51st Avenue
Bridges Over Arizona
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Glendale, Arizona

Gentlemen,

Our Geotechnical Investigation Report on the referenced
project is herewith submitted. The report includes the re-
sults of test drilling, laboratory analysis and recommended

criteria for foundation design.

Should any questions arise concerning this report, we would

be pleased to discuss them with you.

P
T HANSEN

Copies: Addressee (3)
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1. INTRODUCTION

This report is submitted pursuant to a geotechnical
investigation made by this firm of the sites of the
proposed Cactus Road and 51st Avenue Bridges over the
Arizona Canal Diversion Channel 1located in Glendale,
Arizona. The object of this investigation was to evalu-
ate the physical properties of the subsoils underlying
the site to provide recommendations for foundation de-

sign and abutment support.

2. PROJECT DESCRIPTION

Preliminary details of the proposed construction were
provided by Lloyd W. Miller, P.E., of Hoffman-Miller

Engineers.

It is understcod that both bridges will be two-span,
two-lane highway structures, each crossing the pro-
posed Arizona Canal Diversion Channel. The Cactus Road
bridge will be approximately 83 feet wide and 170 feet
in length. The 51st Avenue bridge is approximately 83
feet wide and 280 feet in length. A site plan for the

bridge structures is shown in Appendix A.

The vertical loads on the center piers will be approxi-
mately 44 kips per lineal foot (40 kips per lineal foot
DL and 4 kips per lineal foot LL) and 35 kips per lineal
foot (30 kips per lineal foot DL and 5 kips per lineal
foot LL) for the Cactus Road and 51st Avenue bridges,

respectively.
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The channel is to be gunite or concrete lined to prevent
scour. The channel configurations beneath each bridge

are shown in Figures 1 and 2.

Should details involved in final design vary signifi-
cantly from those as outlined, this firm should be
notified for review and possible revision of recommen-

dations.

3. INVESTIGATION

3.1 Subsurface Exploration

Eight exploratory borings, four at each bridge site,
were drilled to depths of 50 feet below existing grade.
The borings were performed using 6 5/8-inch 0.D. hollow
stem auger. Standard penetration testing and open-end
drive sampling were performed at 5-foot intervals in the
borings. All holes were maintained full of water during

standard penetration testing.

The results of the field investigation are presented in
Appendix A, which includes a brief description of drill-
ing and sampling equipment and procedures, a site plan
showing the boring locations, and logs of the test bor-

ings.

3.2 Laboratory Analysis

Moisture content determinations were made on all stan-

dard penetration test samples recovered from Borings

CONSULTING GEOTECHNICAL ENGINEERS 2 ‘
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1, 3, 6 and 7, and on selected samples from the other
borings. The results of these tests are shown on the
boring logs and in a graphical summary in Appendix B.

Grain-size analysis, Atterberg Limits, direct shear and
consolidation tests were performed on selected samples.
The results of these tests are presented in Appendix B,
along with a brief description of soil mechanics testing

procedures.

4. SITE CONDITIONS & GEOTECHNICAL PROFILE

4.1 Site Conditions

The existing Arizona Canal is located at the south end
of the proposed 51st Avenue bridge and at the west end
of the proposed Cactus Road bridge. Cactus Road and
51st Avenue are major, paved, two-lane rcadways. Unim-
proved shoulders are present at both bridge sites. The

site area is relatively level.

4.2 Geotechnical Profile

The subsurface soils consist of a surface layer of man-
made fill that extends approximately 2% feet below
existing grade. This material is a clayey sand of low
plasticity and was found to be firm to very firm. Sandy
clay underlies the fill with stratifications of silty
sands and thin lenses of gravelly silt-clay deposits.

The sandy clays are moderately to strongly lime cemented

}
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below elevation 1201 (approximately 20 feet below exist-
ing grade) and firm to hard. The clays are of medium to

high plasticity.

4.3 Soil Moisture & Groundwater Conditions

No free groundwater was encountered in the borings and
soil moisture contents were relatively low throughout
the depth of investigation. It is our opinion that in
situ moisture conditions are somewhat drier than those
reported. Due to maintaining the borehole full of water
during standard penetration testing, increased moisture
contents were encountered. This is apparently the re-
sult of water being forced between the sample and inner

wall of the sample.

5. DISCUSSION § RECOMMENDATIONS

5.1 Analysis of Results

Drilled pier foundations bearing a minimum of 15 feet
below finished grade are recommended for the abutments.
Design criteria for drilled piers are presented in Sec-

tion 5.2.

Spread-type footings can be used as an alternate to the
straight, or belled, cast-in-place, drilled concrete
piers at the center pier locations. The concrete chan-
nel 1lining will protect the near surface soils from
scour. Design criteria for spread-type footings are

presented in Section 5.3.

|
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5.2 Cast-in-Place Concrete Piers

5.2.1 Downward Loads

Straight, machine-cleaned, drilled, cast-in-place con-
crete piers are recommended for the support of the
foundation loads involved. Safe downward capacities
of piers extending a minimum of 15.0 feet below the
finished grade elevation are presented in Figure 3
for abutment piers and in Figure 4 for interior piers.
Methodology and input design parameters wused in
analysis of drilled pier capacities are outlined in
Appendix C. Capacities shown in Figures 3 and 4 are

based on side shear resistance only.

Safe downward capacities of belled piers are shown in
Figure 5. The capacities were calculated assuming end-
bearing only. Methodology and input design parameters

are outlined in Appendix C.

Capacities apply to full dead plus live loads. A one-
third increase is recommended when considering wind or

seismic forces.

§.2.2 Estimated Settlements

Settlements of pier foundations designed and con-
structed in accordance with criteria presented herein
can be estimated using design tables presented in Ap-
pendix C. Settlement charts were developed for both

|
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the end-bearing and side shear cases using elastic
theory. Settlements are presented in terms of inches
of settlement per kip of vertical load. Thus, using
the charts, the settlement can be quickly estimated
for both straight shafted and belled piers, incorpo-

rating the pier diameter and the pier tip elevation.

5.2.3 Resistance to Lateral Loads

The design for lateral loads should be in accordance

with procedures detailed by Broms (1965, 1964a,

1964b)*. The soil should be modeled as both cohesive

and cohesionless, with the lower allowable lateral i
load from these procedures to be used for design. |
Based on our experience with the site soils, con-

servative strength parameters recommended for use in

computing the ultimate lateral resistance are § =

30° and C = 1,000 pounds per square foot. The

passive earth pressure coefficient for the cohesion-

less case is 3.0. The in situ unit weight of the

soil can be taken as 120 pounds per cubic foot.

Implementation of Broms' procedures requires, also, a
coefficient of horizontal subgrade reaction, kh‘
For the cohesive case, a value of th = 460 pounds
per square inch, independent of depth, is recommended.

*References are listed at end of report.

|
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Thus, for a 24-inch diameter pier, kh, = 19 pounds
per cubic inch. For the cohesionless case, kh var-

ies with depth in accordance with the relationship
ky = ny (z/D)

where z is depth below finished grade and D is the
pier diameter. In using this relationship, a value
of n, = 60 pounds per cubic inch is recommended.
These values are in conformance with values suggested
by Broms (1964a, 1964b). Values of the coefficient
of subgrade reaction should be reduced by a factor of

2 for analysis of seismic loading conditions.

The above criteria apply to both straight shafted and
belled piers. For belled piers, the lateral resis-
tance can be conservatively estimated by wusing the
diameter of the shaft for the total 1length of the
pier, thus ignoring the larger diameter of the bell.
A more rigorous analysis would include the variation

in diameter.

Criteria given above apply to isolated piers spaced
no closer than 3 diameters on center perpendicular to
the line of thrust and 6 diameters on center parallel

to the line of thrust.

5.2.4 Cleaning of Drilled Pier Excavations

Straight drilled pier excavations should be advanced

with a single flight auger, or bucket auger bits, to

‘ CONSULTING GEOTECHNICAL ENGINEERS 12
PHOENIX + ALBUQUERQUE + SANTA FE « SALT LAKE CITY
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the design depth. It should be verified by inspection
and measurement that excavations are open to that
depth. The auger should be placed back in the holes
and two additional passes made to clean loose mate-

rial present in the bottom of the holes.

All loose material should be cleaned from the base of
drilled-and-belled piers so that undisturbed native
soil is exposed throughout. Manual cleaning of belled

piers will be necessary for adequate removal of loose
disturbed material. This will likely impose require-
ments of a minimum shaft diameter of 30 inches, to

allow access and casing of the shaft.

5.2.5 Placement of Concrete

Concrete should be placed through a hopper or other
device approved by the geotechnical engineer so that
it is channeled in such a manner to free fall and
clear the walls of the excavation and reinforcing
steel wuntil it strikes the bottom. Adequate com-
paction will be achieved by free fall of the concrete
up to the top 5.0 feet. The top 5.0 feet of concrete
should be vibrated in order to achieve proper com-
paction. The concrete should be designed, from a
strength standpoint, so that the slump during place-

ment is in the range of 4 to 6 inches.

5.2.6 Inspection § Construction

Continuous inspection of the construction of drilled

|
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piers should be carried out by the geotechnical en-

gineer.

The inspector should verify proper diameter, depth
and cleaning, and should also verify the nature of
the materials encountered in the pier excavations.
Concrete placement should be continuously observed by
the inspector to insure that it meets requirements.
An inspection report should be submitted on each pier
stating, in writing, that all details have been in-
spected and meet requirements. All belled piers should
be entered and observed by the geotechnical engineer's
representative for verification of cleaning and con-

tact with proper bearing material.

It appears that straight shafted, drilled pier ex-
cavations can be advanced to the depths recommended
with little or no caving. Since caving is expected
to be very minimal, concrete quantities may be very
near the neat volume indicated by the plans. As noted
above, inspection of belled pier excavations will
likely require casing to preclude any possibility of

caving.

5.3 Spread-Type Footings

5.3.1 Downward Loads

As an alternative, spread-type footings will provide

safe support of the structure at the center piers.

|
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Safe soil bearing pressure for a footing bearing at
elevation 1188, which is approximately 8.0 feet below
channel invert finished grade, is 11.3 ksf. Minimum
footing depth does not consider scour, as erosion pro-

tection is assumed.

5.3.2 Resistance to Lateral Loads

A passive earth pressure of 350 pounds per square
foot per foot of depth against footings and walls is
recommended for the resistance of lateral loads. A
coefficient of friction of 0.45 is recommended for
computation of the lateral resistance between the

base of foundations and the soil.

5.3.3 Estimated Settlements

Estimated settlements are given in charts provided in
Appendix C. Settlements are presented in terms of
inches of settlement per kip of vertical load.

5.4 Abutment Wall Design Criteria

Free draining granular backfill should be utilized be-
hind the abutments and in roadway approach fills. This
material should consist of sand and gravel, and have no
more than 12 percent passing the no. 200 sieve. This
material should be nonplastic when tested in accordance
with ASTM D422 and D423. Compaction of the fill should
be at least 95 percent of maximum density as determined
by ASTM D1557.
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Cactus Road § 51st Avenue
Bridges Over Arizona
Canal Diversion Channel
Glendale, Arizona

SHB Job No. E83-174

The earth pressures against the abutments would depend
upon on the degree of restraint. Rigid, absolutely
restrained abutments would be subjected to earth pres-
sures represented by a hydrostatic load diagram of about
50 pounds per square foot per foot of depth. Rotation
or lateral translation of the walls equal to about 0.001
times the height would reduce earth pressures to the
active state of about 30 pounds per square foot per
foot of depth. Slight 1lateral translation equal to
about 0.0005 times the height would result in an inter-
mediate pressure diagram on the order of 40 pounds per

square foot per foot of depth.
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TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment Truck-mounted CME-55 drill rigs powered with 4 or 6
cylinder Ford industrial engines are used in advancing test borings. The
4 cylinder and 6 cylinder engines are capable of delivering about 4,350
and 6,500 foot/pounds torque to the drill spindle, respectively. The
spindle is advanced with twin hydraulic rams capable of exerting 12,000
pounds downward force. Drilling through soil or softer rock is performed
with 6 1/2 0.D., 3 1/4 I.D. hollow stem auger or 4 1/2 inch continuous
flight auger. Carbide insert teeth are normally used on the auger bits
so they can often penetrate rock or very strongly cemented soils which
require blasting or very heavy equipment for excavation. Where refusal
is experienced in auger drilling, the holes are sometimes advanced with
tricone gear bits and NX rods using water or air as a drilling fluid.
Where auger and tricome gear bits cannot be used to advance the hole due
to cobbles or caving conditions, the ODEX (overburden drilling with the
eccentric method) is used. A percussion down-the-hole hammer underreams
the hole and 5 inch steel casing is introduced into the hole during drill-
ing. The drill bit is eccentric and can be removed from the center of
the casing to allow sampling of the material below the bit penetration

depth.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM D1586 procedure. In
many cases, 2" 0.D., 1 3/8" I.D. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.D. samplers lined with 2.42" I.D. brass rings. The
driving energy is generally recorded as the number of blows of a 140 pound
30 inch free fall drop hammer required to advance the samplers in 6 inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2 or 3 inch increments so that soil changes and the presence
of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per foot on the logs. '"Undisturbed" sam-
pling of softer soils is sometimes performed with thin walled Shelby tubes
(ASTM D1587). Where samples of rock are required, they are obtained by NX
diamond core drilling (ASTM D2113). Tube samples are labeled and placed
in watertight containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken from auger cutt-
ings.

Continuous Penetration Tests Continuous penetration tests are performed
by driving a 2'" 0.D. blunt nosed penetrometer adjacent to or in the bot-
tom of borings. The penetrometer is attached to 1 5/8" 0.D. drill rods
to provide clearance to minimize side friction so that penetration values
are as nearly as possible a measure of end resistance. Penetration values
are recorded as the number of blows of a 140 pound 30 inch free fall drop
hammer required to advance the penetrometer in one foot increments or
less.

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares boring logs. Soils are
visually classified in accordance with the Unified Soil Classification
System (ASTM D2487) with appropriate group symbols being shown on the
logs.
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see *“The
Unified Soil Classification System’* Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.

IGRAPHIC| GROUP ;
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
— AR
o % .?6,(}6?, GW Well graded gravels, gravel-sand mixtures,
g.a CLEAN GRAVELS -0‘0..0‘ or sand-gravel-cobble mixtures.
2T (Less than 5% passes No. 200 sieve) ' A
N O - Poorly graded gravels, gravel-sand mix-
—~ |gdez2 H GP !
) Lo, tures, or sand-gravel-cobble mixtures.
> |23 - G
» '® = xr “Lor_mts plot below e P
4o 58 GRAVELS WITH A*’ line & hatched zone 4 GM |Silty gravels, gravel-sand-silt mixtures.
8 S < c FINES on plasticity chart
o
o o B3 (More than 12% Limits plot above
» e ® passes No. 200 sieve) **A’* line & hatched zone GC |Clayey gravels, gravel-sand-clay mixtures.
3 4 - on plasticity chart /
7]
5 § 3§ °°°o°°o°d S
L Well ] .
u = 50 CLEAN SANDS , W ell graded sands, gravelly sands
e o ow oo 099
g LZ :—’_v (Less than 5% passes No. 200 seive) o o eo ¢
Q8 @ :2 o000 SP Poorly graded sands, gravelly sands.
- as% P ooo d
0 25 o o
2 S0 Limits plot below b(°lo|°]¢
= 8 S SANDS WITH ‘A’ line & hatched zone (°|, o { SM Silty sands, sand-silt mixtures.
; c FINES on plasticity chart b1%ole
52 (More than 12 % passes Limits plot above 'Do" /4%
=09 No. 200 sieve) *“A’* line & hatched zone 10/4%9%04 SC |Clayey sands, sand-clay mixtures.
& on plasticity chart (%) 9‘}20
=
§,,,§§ SILTS OF LOW PLASTICITY ! I I Inorgan_ic silts, clayey silts with slight
90 - :’jugg (Liquid Limit Less Than 50) | n | ML |plasticity.
=9 = oZ [ 1
w__ |dF-2es
2 gg » &;gé SILTS OF HIGH PLASTICITY Inorganic silts, micaceous or diatoma-
] 0.2 5 33 (Liquid Limit More Than 50) MH | ceous silty soils, elastic silts.
25 - .
é E§ §#g§ CLAYS OF LOW PLASTICITY Inorganic clays of low to medium plas-
G5 . | <83 Pl CL ticity, gravelly clays, sandy clays, silty
5 °\°2° : ’658: (Liquid Limit Less Than 50) a clays, lean clays.
23 Jags
s O p=35y CLAYS OF HIGH PLASTICITY / . |Inorganic clays of high plasticity, fat
z S5 (Liquid Limit More Than 50) / CH clays, sandy clays of high plasticity.
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plasticity chart to have double symbol.
PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
60
SOIL COMPONENT PARTICLE SIZE RANGE
50
E CH
Cobbles Above 3 in.
= 40
- /‘\_ A'LINE Gravel 3 in. to No. 4 sieve
z / — Coarse gravel 3in. to % in.
O 30 < Fine gravel % in. to No. 4 sieve
5 CL Sand No. 4 to No. 200
S 20 A MH Coarse No. 4 to No. 10
& . = Medium No. 10 to No. 40
15 | 7 / Fine No. 40 to No. 200
[N Fines (silt or clay) Below No. 200 sieve
NN ML
0

0 10 20 30

40 50 60 70 80 90 100
LIQUID LIMIT
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presented below.
The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1586 procedure using 2" 0.D., 1 3/8"
I.D. samplers.

1. Relative Density. Terms for description of relative
density of cohesionless, uncemented sands and sand-
gravel mixtures.

N Relative Density
0-4 Very loose
5-10 Loose
11-30 Medimm dense
31-50 Dense
50+ Very dense

2. Relative Consistency. Terms for description of <clays
which are saturated or near saturation.

N Relative Consistency Remarks
0-2 Very soft " Basily penetrated sev-
eral inches with fist.
Soft Easily ©penetrated sev-
eral inches with thumb.
5-8 Medium stiff Can be penetrated sev-

eral inches with thumb
with moderate effort.
9-15 Stifts Readily indented with
thumb, but penetrated
only with great effort.

16-30 Very stiff Readily indented with
thumbnail.
30+ Hard Indented only with dif-

ficulty by thumbnail.

3. Relative Firmness. Terms for description of partially
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate-
rials, silts and silty and clayey granular soils.

N Relative Firmness
0-4 Very soft
5-8 Soft |
9-15 Moderately firm 1
16-30 Firm
31-50 Very firm
50+ Hard
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SITE PLAN ‘
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PROJECT Cactus Road & 51lst Avenue Bridges LOG OF TEST BORING NO._1
JOBNO._E83-174 DATE__1-4-84

3 RIG TYPE CME-55
.88 .| Bz . | BORING TYPE 6%'' Hollow Stem Auger
Sl ace e| 37E > 3% L2 |- SURFACE ELEV. 1221 .4
< | 358 3 AR ez | 2& | DATUM Corps of Engineers |
£ | 53] 2 |3|8]| sEs| 8L | 20 | 2% |
s | 583 | 82 |E|E| 293 | =2 5 8 REMARKS VISUAL CLASSIFICATION |
o vax (O] Alwvw| o~2 a4 o D0
o 5 MsT 271 | & T dry CLAYEY SAND, trace of
R * i IS I I RN (T gravel, low plasticity,
65%% | S light brown
MU | g SR . N i I -1
e }%é; e note: possible man-
047 \ de fi i !
5 O Ns 146 | . 12 | N made fill in upper 2
— O/0 /~} - SE : N s
%o i | 1 8SC ] slightly LAYEY SAND, some
Vo) ‘ moist gravel, low plastic-
%%é} S modacately ity, light brown
“““““ i 0, [V N BT AmSRTEOh B
i = -;%;gs, 63 16 sc |Eim
°ﬁ“* | slightly SILTY SAND, some
Jimoist gravel, low plastic-

ity to nonplastic,
H light brown

i sl il
|

B S NS TN ¢ N | o CLAYEY SAND, some
" s k= . gravel, low plastic-
ity, light brown

Bt 1
{

15

L T e e e . lslightly SANDY CLAY, some silt, |
20 e ,va0_5,0, 5w .22 | moist to weakly to strongly lime
A L 6 | moist cemented, medium to
e very firm giggnplastlc1ty, light
—+—t—t————————— to hard

o N 774 = EE U S N

=S SOSE T2
J0 2 T TN OO

i
1
I
|

1] e

|
i

i

|

t
1
|
|
|
|

I

40 [~

i
i |
|

(
l
|
|
Z
|
{

%s 5074

SEE———

45—

Il
NN

T T 1 Stopped auger at 49'6"
1 A ! / Sampler refused at
BT N /7=y - 49'10%"

GROUND WATER SAMPLE TTPE | A-5
DEPTH | HOUR DATE A - Auger cuttings. B — Block sample fs 1 SERGENT, HAUSKINS & BECKWITH

none S — 2" 0.D. 1.38" I.D. tube sample. -
U - 3" O.D. 2.42"" I.D. tube sample. f
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PROJECT Cactus Road & 51st Avenue Bridges

LOG OF TEST BORING NO.

JOBNO. _E83-174 pATE__1-4-84 -
s RIG TYPE =
y . g'é - f.‘_,:r . BORING TYPE 6%'" Hollow Stem Auger
S lace 2] <05 | 23 | &3 | TE | SURFACE ELEV. 1221.4°
P 32¢| B A5 gag %; ez il DATUM Corps of Engineers
£ g83| 50 |8l 252 22 | 3% | 53
S 1882l g3 sl51283 | 22 X 3 REMARKS VISUAL CLASSIFICATION
0 j‘f‘_’j‘,ﬂ?'7°ooo,,° Es 43 1 slightly CLAYEY SAND, some
°o°o° s O o _._gc. | moist gravel, low plastic-
1%4%e | 1 S e £1 ity, light brown
4%, very firm
3 Jrome——— /F‘*S“lq' T - 1 moist SANDY CLAY, weakly ce-
- / 1 - 65— moderately mented, medium plas-
A et T ticity, light brown
AP SM-5Q STightly SILTY SAND & GRAVEL,
10 w/ U P Eareats e s el TS T B some clay, predomi-
/ E}rs““-‘n ey peans | nantly fine, subround-
/ = e " - ‘\ ed, low plasticity,
' / i e & light brown
15 i / § e | slightly SILTY CLAY, some sand,
2 /5[\5 34 (no recovery) | moist moderately to strongly
/ = hard lime cemented, medium
,, / plasticity, light brown
20 ,.,w,___._.._w/' S RS ST SUITREICENN SESeSES N Sy |
%ES 112 (no. recovery)
95 w% S SRR NN I SR (e
e % E‘,S 49 (no recovery) |
A m,/ 0 S0 DI N SO T+
e % D<IST50/57 -
. % s ) S | - SN S S— P{ur
35 -——-~/ —
) ‘%Lﬁums 103 . 18 |
0 “‘Z [<T8[50/5"(no_recovery)
SorT %Z}s S07%%" 7
‘_;:_,/ ] O /;‘; Stopped auger at 49'6"
/' | é / Sampler refused at
I8 77 __Qa/zw >>>>>> : | 49'10
GROUND WATER SAMPLE TYPE A-6
DERN HOLR DANE A — Auger cuitings. B — Block sample I— 1 SERGENT, HAUSKINS & BECKWITH
none S - 2" 0.D. 1.38"" I.D. tube sample. - /
U = 3*10.0. 2.42" 1.D.. tubs sample, | il SR T o e Ly
T - 3" 0.D. thin-walled Shelby tubae. T




Road & 51st Avenue Bridges LOG OF TEST BORING NO.
DATE__1-5-84

0
A
(@]
—
m
0
-
®)
job)
o
t
o
0

-
(@)
W
=
(@]
=
oo
(O8]
1
'—l
~J
~

‘ = RIG TYPE C¥§—75
N 3.§ g P Eg . BORING TYPE 6% HO}IOW Stem Auger
S lace gl 255 2% | 53 | 32 | SURFAcEELEV. 1222.2 '
= 3581 3 = §8% = e f; DATUM Corps of Engineers
el eaz e, (e[elicc ) 20 | 55 | 58
S 1888 &35 |8lala53| &2 | & R REMARKS VISUAL CLASSIFICATION

| moist SANDY CLAY, moderately
lime cemented, low to
medium plasticity,
light brown

firm

W o
b i: | Eg i
‘ I T T T

bl :\Eé
X | X
||

Jd1
Hl | |9
bl

| t:
4 | 5 8
~ | D
el ||
[ ] I I

| &

9///’ CC 1 s1lightly CLAYEY SAND & GRAVEL,
10 “”“*”?225E%}S“"ZSM””“”'“TEW”WE£"Ymoist to poorly graded, moder-

A‘ T N R e &\mOiSt ately lime cemented,

low plasticity, light
A e et S e e \ brOW'n

7/
P / . _._j. f,,:f” M | slightly SILTY CLAY, trace of
£ i ;ﬁjjkj;s 41 =2 M}?ﬂﬂmhm“ \moist sand, moderately lime

,//// ; SIS INSIGPREIE SIS PRSI § T TSN cemented, medium plas-
~ //// 958 D= I=INREN: DNESEURS IS SIS ticity, light brown
N jﬁfjrwﬁ”“‘w’ ——eee———1 glightly SILTY CLAY, some to
20‘“““‘2222£KJS“T08”' 22 moist to considerable sand,

T T modst moderately to strongly
. //// A I I e P lime cemented, medium
‘ : 5;55 7 DRI (MY N R to high plasticity,

S — - S SO NSO WASU—— brOwn
~~~~~~~ - . ESrieiEier DU MR S
v %E@“‘%‘ Tz

30—

=] / IS N N SR DU <
35} / Egs* sem*u-«wez-y;m-w

45 ~——-—~“% EE-5-50/ 4t ———23— _{
= 5555;{*7 f i 5 , ,/ Stopped auger at 49'6"

[ | | | 5 ﬂ Sampler refused at
50 /‘hn aq | 7 S ' ’/ 50'11"
BRI AT AT —samert TYPE ' Ko

DEETH: | o0 LRl A - Auger cuttings. B — Block sample s o4 SERGENT, HAUSKINS & BECKWITH
none S — 2" 0.D. 1.38"" I.D. tube sample. -

- t 1 B ‘ CONSULTING GEOTECHNICAL ENGINEERS
U - 3" 0.D. 2.42" I.D. tube samole. PHOENIX + ALBUQUERQUE + SANTA FE + SALT LAKE CITY

T - 3" 0.D. thin-walled Sheiby tube. !




PROJECT Cactus Road & 51st Avenue Bridges LOG OF TEST BORING NO. ¢
JOBNO._E83-174 DATE__1-5-84

E: RIG TYPE CME-55

L8 .| 52 BORING TYPE 6%" Hollow Stem Auger
3 §FE| .5 | &S § 1220.7"
° wE€ o ] 2. s > e =iE SURFACE ELEV. .
w 26 v = | v oL =3 Qo S8 Cor fE ineers
c g';n_g S - g.mg_ e . s-é - DATUM orps o nginee
c =8 L2 o 2.8 53 5 =
BT e R £% VISUAL CLASSIFICATION
S | S| &3 S|laXz| a3 2a S0 REMARKS

moist CLAYEY SAND, angular,
] moderately lime ce-

o)

3
nN
0%

J
o°°°

— 1 Ve ry f irm

Lo ; ‘ Sample
| 1 {
! H
] ]
]

(00]

|

1

i

|

|

]

o %i% R k= mented, light brown
00000 oa L
5 n 70, ,4"\—71' i

40

N

>
N
|

slightly SANDY CLAY, trace of
moist gravel, medium to high

very firm plasticity, light brown

(I
TU? 7‘
CT
us

N

'

{

|

r
o

1

[p)

e o

10 f—

SN

. AN

slightly SILTY CLAY, trace of
moist sand, moderately lime
cemented, medium plas-
ticity, brown

15

NN

Ui
LA
o
e

3
e
N

D}
I o B
e,
s

O
e

4
| N

bl o very firm
X‘ﬁ"’“ﬁ’(}““'}.(}:a“ T to hard

7
1 é 2% TR DR 1
/

20"

25| =17/, =5 50/4" (no-recovery) | ¢L
30 e //L E S— 50451 el asker

-~w~~~2§/' et e+ slightly SANDY CLAY, trace of
— - e MO1St gravel, moderately to
~ e M [ 0 strongly lime cemented,
t hard . -
s e oo medium plasticity,
35 froms D<gs-56+6" brown

40 frt 5 50/4" —CL—

45 -- Z

=S 50/4%" ]

1 T , I Stopped auger at 49'6"
] L ! i i Sampler refused at
50 e A@ gloggele 1t 1 __J 49" L1
____ GROUND WATER SAMPLE TYPE | A-8
ctohinB Ml W L A - Auger cuttings. B — Block sample {5 o SERGENT, HAUSKINS & BECKWITH
none S _ 2:: O.D. "38:: I.D‘ 'Ube sampl.. -1 B CONSULTING GECTECHNICAL ENGINEERS
g i g,, gg fh?r?—w:lid';::l:;n:zt _'_. PHOENIX » ALBUQUERQUE + SANTA FE « SALT LAKE CITY




Road & 51st Avenue Bridges LOG OF TEST BORING NO._>
DATE__1-6-84

“
O
® O
ZL
m
©n
-
e
o |0
o |
1|0
— |t
~|C
~|n

5 RIG TYPE CME-55
43 . Eg . | BORING TYPE 6%" Hollow Stem Auger
* - <= e 1
S| wce 1205 25 | &3 =% | SURFACE ELEv.__1220.5
e | 358 | 3 = §3§ i g it DATUM Corps of Engineers
£ | £55 ]| =2 [2]|5] 8| 82 | 23S | 2%
AR HEEEHHEES S 3% €2 REMARKS VISUAL CLASSIFICATION
1) Sea G4 |dlAd|lale P o S0
O'fifiizgﬁ Ns 39 1 |slightly SANDY CLAY, some silt,
_ lbereyr— | 0 . 00 . |  |moist moderately lime ce-
Ww~,f%%§d:¢wmmﬂ ' mented, low plasticity,
| 4% S SN SR N :
R 744 B BLEED N SR -7 light brown
- o%oor_y il & ')
sS4y XsTss T—1—
__..,40090..__‘4. - -
00%
o o
S s e e ey SILTY SAND & GRAVEL,
10 jem—y olela Db 88—ttt mod gt some clay, angular,
- s very low plasticity
.m,gzy’v b A very firm o Eapl A ) et

«;;;:////SjF.;;wl‘ e T N slightly SILTY CLAY, moderately

15'”_W ;§;§;Lﬁj31ﬂ6p_;w_”Ar_,w,wwwmﬂ moist lime cemented, medium
e ;555 23 500 N R | e e ey plasticity, light brown

;;__w,/ 2 P P R A 5570

. “;iiiz If;{é;iﬁ'sz S f’i'j,é‘ .t

a
o It ——+————t 75| slightly SILTY SAND, consider-
o <}5+56746° - —1 moist able gravel, predomi-

% nantly coarse, angular
'4{42 e e LA to subrounded, weakly

30

T e e e “SC““'{W lime cemented, medium
—— . - i \ to high plasticity,
\ light brown
| slightly CLAYEY SAND, predomi-
| moist nantly fine, subrounded,
\ weakly lime cemented,
| medium plasticity,
% light brown
slightly SANDY CLAY, some silt,
moist weakly lime cemented,

medium plasticity,
light brown

'”‘”ﬁ;;jji““ | 1 ‘/' Stopped auger at 49'6"
““*‘"ié;f’ o g } Sampler refused at
i~ L

hard

|
!
'
'
:
!
|
|
|
|
I
|
'
'
l
'
|

|  SETIN, NS ! —— 4 1 "
50 L2l gl 50/ 51 =2 e
GROUND WATER SAIBLE TYPE | A=9
DEPTH HOUR DATE A — Auger cuttings. B — Block sample |; SERGENT, HAUSKINS & BECKWITH
none S - 2'" 0.D. 1.38"" I.D. tube sample. o' a
" " N ING GEOTECHNICAL ENGINEERS
U - 3" 0.D. 2.42" I.D. tube sample, — ~‘ PHOENIX - ALBUGUERGUE » SANTA FE  SALT LAKE CITY
T - 3'"" 0.D. thin-walled Sheiby tube. '




PROJECT _Cactus Road & 51st Avenue Bridges LOG OF TEST BORING NO._6
JOBNO._E83-174 DATE__1-6-84
E RIG TYPE CME-55
. -t 2| 8z . | BORING TYPE 6%" Hollow Stem Auger
S| wce gl 25| 25 je,, 52 | SURFACE ELEV. 1221.5"
< | 338 3 . g‘?’fg e 0% s DATUM Corps of Engineers
£ | Es5| £ |3ls|sEs | 83 | 25 | 23
S| 8sé S3 |58 égi Z4 33 2 REMARKS VISUAL CLASSIFICATION
O T2 Ns. 24 | 10 | slightly CLAYEY SAND, some
NN ¥'4/4 9% wan S S | molst gravel, angular, mod-
Damiis "oooo i R IR T erately lime cemented,
K< 20 RN low plasticity, light
5269, | — U 4 g
7] [ Oooooo N'Swwl6h i 1 brown
B o%, P T note: possible man-
70'*‘? made fill in upper 2'
%\MH:'L .| slightly SANDY CLAY, trace of
o] I e ——— e TIOL S E gravel, moderately
__________ /82? i 1g ] 3 lime cemented, medium
_ irm to s
/, I . : plasticity, brown
. very firm
] / T —. Y 05 N ) o0
[ ] (S——— % I U—59——96 28~ ———~
i é 2 18 |slightly SANDY CLAY, moderately
e SO DSNES SSPADS MU S moist to strongly lime ce-
. / ek CE e Sl et mented, medium plas-
et W S S IS N ticity, brown
25 M/‘S*—SG%S%'WM ~~~~~~ o Bt
30 M-%&%/—s%" 22-
I ,%_,__ | TR A R CL - H.?
AAAAAA B S IS W S S IR (T !
35— % Bbg-51+56+5t—t—319——]
‘:_'“j/' B | T llelightly SANDY CLAY, consider-
Hars | ) B /moist able silt, moderately
'-__—-.4/;-M . — Alhard lime cemented, medium
SN ‘ . lasticity, brown
40 /Eb 98 70 I P 4
o =r—t——+——+———|lslightly CLAYEY SAND, predomi-
=il R D —————|lmoist nantly fine, moderately
= 1/"““"*“*“"‘"‘ e N e fih lime cemented, medium
= ) T N A ____lihard g
j Amn s | plasticity, brown
45 ™77 <8567 ¥
AT T H Stopped auger at 49'6"
%t | J ! P g
oooo T i . N !i Sampler refused at
50 [one’%w;‘}s; 5,,L_,l“ ! 1’ 49'11
‘ ~Z2€xoy - SAMPLE TYPE A-10
DEPTH HOUR DATE A — Auger cuttings. B — Block sample 1'; }‘ SERGENT, HAUSKINS & BECKWITH
none S - 2" 0.D. 1.38" I.D. tube sample. -
U - 3" 0.D. 2.42" LD, tube sample. ¥ B consuLring arommenmiea Kty
T - 3" O.D. thin-walled Shelby tuba. ik




1 of 2
PROJECT _Cactus Road & 51lst Avenue Bridges LOG OF TEST BORING NO._/
JoB NO._E83-174 paTe__1-9-84
7 RIG TYPE CME-75
3 «$s .| §2 _ | BORING TYPE 6%'" Hollow Stem Auger
.| me N > jeo =2 | SURFACEELEV._1220.7'
< | 258! 3 e gsg W .z xg DATUM Corps of Engineers
= | £55| 2 |22 eSS | 82| 28 | 2%
S| 888 g_g" B égg zs 28 5 REMARKS VISUAL CLASSIFICATION
0 .7, _n_,__f% K8t 50 0 - d-15 & Possible Man-Made FILL
| 0/4%%,
— 4 ——T————"—+gg ] slightly CLAYEY SAND, predomi-
e | °o°oo°o S 3 moist nantly fine, subrounded,
e I e S e e . low plasticity, light
5 ,o Z:fb LU/ (no recovery) \very firm brown
‘,’Q/ b T 1 CL | slightly SANDY CLAY, moderately
')/A moist to strongly lime ce-
S (I N0 NCSPIRRRSE SN IS 1< BV | mented, medium plas-
10 //.QF;“ hard ticity, brown
777155 80 7 \
—“/ i fslightly CLAYEY SAND & GRAVEL,
- S B & ~—limoist well graded, subrounded,
"““‘/ Tt - = e \ moderately lime ce-
“/ T nl mented, medium plas-
15 "'*'W'./ ES’ ' R e ticity, brown
/ nH _ | slightly SANDY CLAY, weakly to
/ |moist moderately lime ce-
- / S hasd mented, medium plas-
20 _,____/ Eg 9,3 ) SRR I 23 e O ticity, brown
st :/ *" T T I P -
30 _m.__..?% U 57/1"(no recovery) }
w—-~/ - —+ 4 Imoist SANDY CLAY, weakly to
i e e Sty mece hard moderately lime ce-
~—-——~/‘»~-——~- —_—— i mented, medium plas-
—~—~>M~/ S f ticity, brown
35— /EU«%QOF —96— 99—
Tl i e i
r—z. ——
slightly SILTY SAND & GRAVEL,
SP-|moist predominantly coarse,
SM angular to subrounded,
ViEES gerise nonplastic, light brown
50 SW-SM|
CROUKD WATER SAMPLE TYPE | A-11
pES el DEME A — Auger cuttings. B — Block sample l‘S- _1 SERGENT, HAUSKINS & BECKWITH
none S - 2" 0.D. 1.38"" I.D. tube sample. -
U = 3" 0.0, 2,42 1.D. tubs sampls, 3 QN el st

T — 3" 0.D. thin-wclled Shelby tube. '
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PROJECT Cactus Road & 51st Avenue Bridges LOG OF TEST BORING NO._/

JOBNO._E83-174 DATE__1-9-84

RIG TYPE CME-75
BORING TYPE 6%'" Hollow Stem Auger

SURFACE ELEv.___1220.7" :
DATUM Corps of Engineers

Sample Type

Blows per foot

140 Ib. 30" free-

fall drop hammer

Dry Density

Lbs, per cu. ft.
oisture Content
er Cent of Dry Wt

Unified Soil

Classification

REMARKS VISUAL CLASSIFICATION

Continuous
Penetration
Resistance
Graphical

M
P

UY Depth in Feet

{
i

SESCIES————————EERE

T 10 Sw-sM slightly SILTY SAND & GRAVEL,
T — | moist trace of clay, well
i % I T e S L S graded, angular to
' e N subrounded, weakly
55 | e lime cemented, non-
' plastic, brown

SO, | O =t L, W — \ T

3
q
q
¢
]
><{ Sample
&)
O
~
|

s i e S e Se: mam Stopped auger at 49 ! 6"
s | S i S SR FL Stopped sampler at 51'

}- s ‘- R

e WAV (NEEL: ISSUNSIGGIE, SEUG | S—

e

GROUND WATER SAMPLE TYPE
DEPTH HOUR DATE

A-12

0.D. 1.38"" I.D. tube sample. -
0.D. 2.42"" 1.D. tube sample. f
0.0. thin-wailed Shelby tube.

Il Bl I B B A D B BN DD D BE S O E B B B .
L]
.
i
1

t
{
i
'3
|
{
|
§
1
|
|
i
!

,l CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX » ALBUQUERQUE * SANTA FE + SALT LAKE CITY

Av
2"
e
30

A
S
U
T

|
ger cuttings. B — Block sample 1; ‘-1 SERGENT, HAUSKINS & BECKWITH
¥4
{




PROJECT _Cactus Road & 51st Avenue Bridges LOG OF TEST BORING NO._8
JoBNo._E83-174 paTe__1-9-84

= RIG TYPE CME-55
: .35 .| 82 . | BoRING TYPE 6%' Hollow Stem Auger
S| ace o) E5E | L3 &3 | 32 | surraceeLev.__L1221.4
< | 328 3 FlE8% | = oz 38 | DATUM Corps of Engineers
2| EE2 2 f2lafae| 22 | 28 | 3
Sl ss8| 28 |5]8 ;‘:’gi 23 | 38 | E¢ REMARKS VISUAL CLASSIFICATION
& i _“}2;/'D£8.~32 ] Possible Man-Made FILL
— e s 1| slightl SANDY CLAY, low to me-
. CL e .
s 1t Bete s Tetunes, Anaenane ransen O 1105 1L g dium plasticity, light
PR, | - s i S . brown
5 o very firm
2AVNEIER . :

e e moist SANDY CLAY, medium
“”““;//// oS N N TR T A plasticity, light brown
] // L e T ] Eim ]

/ 7,
10 77 X578 _

“““ﬁ//// T e sa s e aasor KPR - LK SANDY CLAY, moderately

”“’////‘”W““‘““W“*m“f;““‘*'““’ moist lime cemented, medium

= / o e e o Eui T plasticity, light brown

15 e % _w—“,U 55717~ 1 |hard

201 |

- L T Am——x WS T R s I

YOYA
BN 0/ 72 7aN Gl M AR IR DR (P CLAYEY SAND, well grad-
4 i
o 000 } + ‘

— moist ed, angular to sub-

rounded, moderately

;'- B ,.__A,.A_SG”_

e ﬁ;% L - hard lime cemented, medium
30 ;%é{%gsgmg?wf — plasticity, light brown
e N o L o S a B LR YD SILTY SAND & GRAVEL,

— jeee | {1 T 1 QM nmolst— f trace of clay, angular

T} ©ee T I to subrounded 5 weakly

baan K2 1= "
35 :jﬂg XTS+106 ] ! Haee lime cemented, low

T4 r”*“"“*”“f‘““*f—“—“““““““ plasticity, brown
CLAYEY SAND, some grav-

: ““O%o £ | | | | | slightly
Y AR | z | __| moist el, predominantly fine,
40'““‘"*2§¢§E§33-123 ' : -y hard moderately lime cement-

ed, low plasticity,

s / 11— e
“___w___.-:% t“'”"r’_";"'—*"-"m*ﬁ_m’m—#. /[slight ]_y SILTY SAND & GRAVEL,

HE R I B D B N B B B B B BV B B B B e
|
|
||
||
iz
R
a
|
!l
1}

—i L0, BN, R— — / .
Y05y — | | . < moist well graded, angular,
45 I e 72 i i — weakly lime cemented,
gy PG a— ; < Bl nonplastic, brown
1 o0 N ] i : Sw 7
i QM- /
, S : A i / Stopped auger at 49'6"
i i I T i
50 laoo 5SS 50/5%" (no recovery)l Samp%er;fefused at
GROUND WATER SAMPLE TYRE | 49711% A-13
DERTH HOUR DATE A — Auger cuttings. B — Block sample !; ’-‘ SERGENT, HAUSKINS & BECKWITH
none lSJ i gn g.g. ;.ign :.g. :u:g somp:u' -i ‘ CONSULTING GEOTECHNICAL ENGINEERS
= D & sUs TUDG SAMPples — PHOENIX « ALBUQUERQUE * SANTA FE + SALT LAKE CITY

T - 3" 0.D. thin-walled Shelby tube. '







LABORATORY TESTING PROCEDURES

Consolidation Tests Soiltest or Clockhouse apparatus of the
"floating-ring" type are employed for the one-dimensional
consolidation tests. They are designed to receive one inch
high 2.5 inch 0.D. brass liner rings with soil specimens as
secured in the field. Procedures for the tests generally
are those outlined in ASTM D2435. Loads are applied in sev-
eral increments to the upper surface of the test specimen
and the resulting deformations are recorded at selected time
intervals for each increment. For soils which are essen- |
tially saturated, each increment of load is maintained until |
the deformation versus log of time curve indicates comple-
tion of primary consolidation. For partially saturated
soils, each increment of load is maintained until the rate
of deformation is equal or 1less than 1/10,000 inch per
hour. Applied 1loads are such that each new increment is
equal to the total ©previously applied 1loading. Porous
stones are placed in contact with the top and bottom of the
specimens to permit free addition or expulsion of water.
For partially saturated soils, the tests are normally per-
formed at in situ moisture conditions until consolidation is
complete under stresses approximately equal to those which
will be imposed by the combined overburden and foundation
loads. The samples are then submerged to show the effect of
moisture increase and the tests continued under higher load-
ings. Generally, the tests are continued to about twice the
anticipated curve due to overburden and structural 1loads
with a rebound curve then being established by releasing
loads.

Expansion Tests The same type of consolidometer apparatus
described above is used in expansion testing. Undisturbed
samples contained in brass liner rings are placed in the
consolidometers, subjected to appropriate surcharge 1loads
and submerged. The loads are maintained until the expansion
versus log of time curve indicates the completion of
"primary swell'.

Direct Shear Tests Direct shear tests are run using a
Clockhouse or Soiltest apparatus of the strain-control of
approximately 0.05 inches per minute. The machine is de-
signed to receive one of the one inch high 2.42 inch
diameter specimens obtained by tube sampling. Generally,
each sample is sheared under a normal load equivalent to the
effective overburden pressure at the point of sampling. In
some instances, samples are sheared at several normal 1loads
to obtain the cohesion and angle of internal friction. When
necessary, samples are saturated and/or consolidated before
shearing in order to approximate the anticipated controlling
field loading conditions.

[T} SERGENT, HAUSKINS & BECKWITH
A

‘ CONSULTING GEOTECHNICAL ENGINEERS B = l
S PHOENIX ¢ ALBUQUERQUE e SANTA FE




Job No. E83-174
W/0 1

UNIFIED SIEVE ANALYSIS-ACCUM 7 PASSI
DEPTH  CLASS L.L. P.I. 4200 #100 #50 #40 430 #16 #10 #8 44

NG LB N
25 L3755
g 10" 12

Jo" 1" 1.5% 2% 2,5 3" 3.5 4" 6"

‘ 19 81.1 - g7 91 ;:;;-if;'i;:?é' S 4 9

AT-9.5" CH 55 29 8% 8 92 9% 95 98 9 99 |1

AT-9.5’ CL 4 23 483 78 8 8 8 92 9 9 97 % 9% 9%

100

3-174-52
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UNIFIED SOIL
C LASSIFICATION
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JoB NOo._E83-174

CONSBULTING BOIL AND FOUNDATION ENGINEERS
PHOENIX ¢ TUCSON » ALBUQUEROUE + EL PASO

% DRY WEIGHT
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1
s A SERGENT, HAUSKINS & BECKWITH  consuirine seorecnnicar enarncens
I
REPORT ON LABORATORY TESTS
I Cactus Rd. & 51lst Avenue Bridges over aatl
PROJECT___Arizona Canal Diversion Channel JoB No._ E83-174
I LOCATION LAB NOo._See Below
SAMPLE See Below
I DIRECT SHEAR TESTS
Lab No. Boring # & Depth
I 3-174-33 In Situ - Point No. 1 ( =+ 2.22 KSF) Boring #4 @ 19%"'
Initial Moisture Content 17,6 &
I Dry Density (PCF) 102.9
Submerged
I Final Moisture Content 24.6 %
Maximum Vertical Deformation & T Max. (+) 0.005Inches
l Shearing Stress, T Max. 2.38 KSF
3-174-41 In Situ - Point No. 2 ( = + 1.28 KSF) Boring #5 @ 10'
l Initial Moisture Content 20.8 %
Dry Density (PCF) 91.7
I Submerged |
Final Moisture Content 35.0 5
I Maximum Vertical Deformation @ T Max. (+) 0.00lInches
Shearing Stress, T Max. 1.73 KSF
I 3-174-53 In Situ - Point No. 3 ( = + 1.62 KSF) Boring #6 @ 14%'
Initial Moisture Content 28.2 %
I Dry Density (PCF) 95.9
Submerged
I Final Moisture Content 29.6 %
Maximum Vertical Deformation @ T Max. (=) 0.002Inches
I Shearing Stress, T Max. 1.46 KSF
I
B-5
I




l SERGENT, HAUSK!NS & BECKW!TH CONSULTING GEOTECHNICAL ENGINEERS
|
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ENGINEERING ANALYSIS . PHYSICAL TESTIRG . QUALITY CONTROL . FIELD EXPLORATION

—

REPORT ON LABORATORY TESTS

DATE

Cactus Rd. & 51lst Aveniue Bridges over
PROJECT____Arizona Canal Diversion Channel JoB No. E83-174

LOCATION LAB NO. 3-174-71
SAMPLE Boring #8 @ 14%'16"

DIRECT SHEAR TESTS

In Situ - Point No. 4 ( = + 1.62 XSF)
Initial Moisture Content 17.6 %
Dry Density (PCF) 96.3

Submerged

Final Moisture Content 29.5 %

Maximum Vertical Deformation @ T Max. (+) 0.008Inches
2

Shearing Stress, T Max. .33 KSF

In Situ - Point No. ( =+ KSF)
Initial Moisture Content
Dry Density (PCF)

Submeroed

o

Final Moisture Content 3

Maximum Vertical Deformation @ T Max. Inches

Shearing Stress, T Max. KSF

In Situ - Point No. ( =+ KSF)
Initial Moisture Content
Dry Density (PCF)
Submerged

o\

e

Final Moisture Content

Maximum Vertical Deformation @ T Max. Inches
Shearing Stress, T Max. KSF

B-6
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