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Gentlemen:

Our Geotechnical Investigation Report providing recommenda-
tions for channel bank stabilization and drop structures in
association with the 83rd Avenue bridge across Skunk Creek
is herewith submitted. The report includes the results of
the exploratory drilling and laboratory analysis completed
for the channel bank stabilization and the drop structures,
and recommended criteria for design.

Should any questions arise concerning this report, we would
be pleased to discuss them with you.
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1. INTRODUCTION

This report 1is submitted pursuant to a geotechnical
investigation of the channel bank stabilization and the
channel drop structures associated with the 83rd Avenue
bridge over Skunk Creek 1n Maricopa County, Arizona.
The object of the investigation was to evaluate the
physical properties of the subsoils underlying the site
and to provide recommendations for channel bank

stabilization and channel drop structure design.

2. PROJECT DESCRIPTION

Details of the project were provided to us by Vince
Wismer, P.E. and Donald R. Davis, P.E., of Hoffman-
Miller Engineers, Inc. It 1is understood that in
association with the proposed new bridge over Skunk
Creek at 83rd Avenue, two channel drop structures along

with channel bank protection are planned.

The drop structures are 1located at station 69+80
upstream of the bridge and at station 25+00 downstream
of the bridge. The proposed heights of the drop
structures are 7 and 6 feet respectively. The proposed
channel bank stabilization consists of approximately
1,340 feet along the south bank and 1,120 feet along the

north channel bank.

e is understood that approximately 2,500 feet of

channel bank stabilization is proposed for the project
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site. All bank stabilization will tie to the existing
Corp of Engineers bank protection and the Outer Loop

bridge slope protection.

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

tions.

3. INVESTIGATION

3.1 Subsurface Investigation

Fourteen exploratory borings were drilled to depths
ranging from 15 to 35 feet utilizing our truck-mounted
CME-55 and CME-75 drill rigs advancing a 6 5/8-inch 0.D.
hollow stem auger. Standard penetration testing or open-
end drive sampling was performed at selected intervals
in the borings. In addition, bulk samples of auger

cuttings were obtained from selected borings.

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 1locations and 1logs of the test
borings. The field investigation was supervised by

Steven C. Wilson, staff geologist of this firm.

3.2 Laboratory Analysis

Grain-size analysis, Atterberg limits, moisture content
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and density tests were performed on selected subgrade
samples. Moisture contents are shown on the boring logs
in Appendix A, and the results of all other tests are

presented in Appendix B.

4. SITE CONDITIONS & GEOTECHNICAL PROFILE

4,1 Site Conditions

The site 1is typical of an Arizona ephemeral stream bed.
The site 1is relatively void of vegetative cover, though
some areas contain sparse natural desert vegetation.
Previous construction noted at the time of the field
investigation includes the existing 83rd Avenue bridge
and the Outer Loop bridge downstream of the project
site. Also noted is the existing Corp of Engineers bank
stabilization upstream of the project site, which
consists of grouted riprap. The stabilization of the
bank 1is 1limited to the south side with no stabilization
being in place on the north side. Soil-cement stabiliza-
tion of the river banks has been constructed for the

Outer Loop bridge downstream of this project.

4.2 Geotechnical Profile

The soils encountered beneath the site consist
predominantly of stratified deposits of silty and clayey
sand with some gravel, cobbles and occasional boulders.
These deposits extended to the full depth of our inves-
tigation. These soils are of low to medium plasticity

with occasional zones of high plasticity. The deposits
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were found to be firm to hard, and are weakly to
strongly 1lime cemented. The degree of cementation
typically increases with depth. A few thin layers of
relatively clean sand and sand-gravel mixtures were
encountered 1in the borings. These soils are nonplastic

and are medium dense to very dense.

Soil Moisture & Groundwater Conditions

>
w

Groundwater was encountered 1in one of the borings at a
depth of approximately 7 feet. This boring was located
in close proximity to the ponded water within the wild-
life protected area upstream of the proposed bridge site
and it appears that the ponded water is directly influ-

encing groundwater elevations in that area.

No free groundwater was encountered 1in any of the other
borings at the time of the investigation and soil
moisture contents were 1low to moderate throughout the
depths investigated. A temporarily high localized
groundwater table can be expected to exist during and
after flows 1in the channel due to surface water permea-

ting the soils.

It 1is 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 likely mea-
sured. This 1s apparently the result of water being
forced between the sample and the 1inner wall of the

sampler.

3
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5. DISCUSSION & RECOMMENDATIONS

5.1 Slope Stabilization & Erosion Control

Several stabilization alternatives were considered for
the project including dumped riprap, grouted riprap and
soil cement. Each alternative would require a minimum
toe-down depth equal to the anticipated maximum general
scour and a minimum freeboard of 4 feet above the design

flow.

5.1.1 Dumped Riprap

Based on model tests and the tractive force method,
Maynord (1978) has developed a relationship between
the Dg, riprap size and the channel Froude Number.
For a factor of safety of 1.5 on a 1:2 (vertical to

horizontal) side slope the relationship is as follows:
Dgy = depth x 0.3F3

For the channel reach being investigated, design
velocities range from 11 feet per second for the gen-
eral channel to 16 feet per second in the vicinity of
the proposed drop structures. Based on a channel
bottom width of 290 feet and a side-slope of 2H:1V the
Froude numbers for the two cases mentioned above are
0.585 and 0.850 respectively. These are based on an
average depth of 11 feet. The values for the Dgj
riprap size for the two cases are summarized as

follows:
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Velocity Depth Froude No. Dgy_size
11 ft/sec 11 £t 0.585 0.67 ft
16 ft/sec 11 £t 0.850 2+.03 fE

Overall gradation of the riprap should have a minimum
size of 1/3 the Dgp and a maximum size of 2 times

the Dgq-

The use of riprap for this project may not be
economically feasible because material meeting the
above criteria is not available in significant
quantities at the site and materials would have to be

quarried and transported to the job site.

5.1.2 Soil-Cement

Soil-cement 1is probably the most feasible alternative
for bank stabilization and erosion protection for the
project. The surface soils at the project site can be
utilized in the mixture, however the high percentage
of fines and the plasticity index of those fines may
require some blending with off-site materials. Lime
may be added first to reduce the plasticity index and
improve workability prior to the addition of cement.
It 1is recommended that a mixture of soil, fly ash,
lime and cement be investigated for soil-cement

protection.

The soil wused for soil-cement should not have more
than 30 percent material finer than the no. 200 sieve,

and have a maximum particle size of 2 inches. For
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estimating purposes, the cement content of soilcement
should be 12 percent. The exact cement content should
be determined 1in accordance with ASTM D558, D559 and
D560 using the on-site soil that will be used for the

soil-cement treatment.

The soil-cement protection should be constructed in 6-
to 8-inch 1lifts with a minimum horizontal width of 8
feet to facilitate access of construction machinery.
Shrinkage cracks and some maintenance should be ex-
pected with soil-cement protection. Soil-cement pro-
tection can be implemented on slopes as steep as

1H21V.

5.1.3 Grouted Riprap

Another feasible alternative for channel bank
stabilization 1is the use of grouted riprap. The
advantage of using grouted riprap is that smaller rock
particles could be wused than would be required with
dumped riprap. It 1is important that the grout
penetrates the full thickness of the riprap, thus
making good workmanship essential in acquiring
adequate protection. As mentioned previously, 1t may
not be economically feasible to use larger particles
due to haul distance and availibility of this type of

material in the general area.

5.2 Drop Sructures

To maintain grade within the the proposed channel, two

| SERGENT, HAUSKINS & BECKWITH

Z
1 B | CONSULTING GEOTECHMCAL ENGINEERS
PHOENIX » TUCSON

‘—r ALBUQUERQUE + SANTA FE « SALT LAKE CITY - EL PASO - RENO/SPARKS




Bridge Over Skunk Creek Page 8
at 83rd Avenue

Peoria, Arizona

SHB Job No. E88-9

Report No. 3

drop structures are proposed for the project. The first
drop structure 1is 1located approximately 4,500 feet
upsteam of the proposed 83rd Avenue bridge and the
second 1s approximately 100 feet downstream of the
bridge. The stuctures will ©provide a drop 1in the
channel grade of 7 feet and 6 feet respectively. It is
proposed that the drop structures will be constructed of
reinforced concrete or grouted riprap including down-
stream and upstream aprons to prevent the formation of

any scour holes during high flows.

5.2.1 Drilled, Cast-in-Place Concrete Piers

5.2.1.1 Downward Loads

Straight-shafted, drilled, cast-in-place concrete
piers are recommended for the support of the drop
structures. Safe downward capacities of straight-
shafted piers are presented in Figure 1 for the up-
stream structure and in Figure 2 for the downstream
structure. Capacities shown are based on
end-bearing only. These capacities apply to full
dead 1load plus live loads. A one-third increase is

recommended when considering wind or seismic forces.

The methodology and design input parameters utilized
in the analysis of drilled pier capacity are pre-
sented 1in Appendix C. Complete design calculations
are also provided in Appendix C. It is recommended
that the minimum depth of embedment for all drilled

piers be 10 feet below the anticipated scour depth.
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5.2.1.2 Estimated Settlements

Settlements of pier foundations were estimated using
methods outlined in the NAVFAC Design Manual 7.1,
(1982).* Estimated settlements based on this
method are provided 1in Appendix C. The estimated
settlements are very small 1in 1lieu of the small
anticipated 1loads of 1less than 3 kips per lineal

foot for the drop structures.

5.2.1.3 Resistance to Lateral Loads

The design for lateral loads should be in accordance
with procedures detailed by Broms (1965, 1964a,
1964Db) . The soil should be modeled as both cohesive
and cohesionless, with the lower allowable lateral

load from these procedures to be used for design.

Based on our experience with the site soils and
results of the direct shear tests performed for the
bridge report, conservative strength parameters
recommended for use 1in computing the ultimate
lateral resistance are O = 25 deg. and c = 1,000
pounds per square foot. The passive earth pressure
coefficient for the cohesionless case is 3.0. The
in situ unit weight of the soil can be taken as 110

pounds per cubic foot.

Implementation of Broms’ procedures also requires a

"References are found at the end of this report.
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coefficient of horizontal subgrade reaction, k.

For the cohesive case, a value of kD = 460 pounds

per square inch, independent of depth, is
recommended. Thus, for a 36-inch diameter pier,
kp = 13 pounds per cubic inchs For the
cohesionless case, Kp varies with depth in

accordance with the relationship where =z 1is the

depth below finished grade and D 1is the pier

h = nh(Z/D)

diameter. In using this relationship, a value of
n, of 60 pounds per cubic 1inch 1s recommended.
These values are 1in conformance with values sug-
gested 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.

Criteria provided above apply to isolated piers
spaced no closer than 3 diameters on center perpen-
dicular to the 1line of thrust and 6 diameters on

center parallel to the line of thrust.

5.2.1.4 Cleaning of Drilled Pier Excavations

Straight, drilled pier excavations should be advanc-
ed with a single flight auger, or bucket auger bits,
to the design depth. It should be verified by in-
spection and measurement that excavations are open

to that depth. Loose material present in the bottom
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of the holes should be cleaned using the auger or

other equipment so that no more than 3 inches of

loose material is present after cleaning.

5.2.1.5 Placement of Concrete

Concrete should be placed through a hopper or other
device approved by the geotechnical engineer so that
it 1is channeled 1in such a manner to free fall and
clear the walls of the excavation and reinforcing
steel until it strikes the bottom. Adequate compac-
tion will Dbe achieved by free fall of the concrete
up to the top 5.0 feet. The top 5.0 feet of con-
crete should be vibrated in order to achieve proper
compaction. The concrete should be designed, from a
strength standpoint, so that the slump during

placement is in the range of 5 to 7 inches.

5.2.1.6 Inspection & Construction

Continuous inspection of the construction of drilled
piers should be carried out by the geotechnical
engineer. The 1inspector should verify diameter,
depth and cleaning, and should also verify the
nature of the materials encountered in the pier
excavations. Concrete lacement should be continu-
ously observed by the inspector to ensure that it
meets requirements. An insection report should be
submitted for each pier stating, in writing, that
all details have been inspected and meet require-

ments.
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It appears that straight-shafted, drilled pier
excavations may require casing or slurry methods for
advancement for the upper portion of the drilled
piers. Since some caving is anticipated, concrete
quantities may exceed the neat volumes indicated by
the plans. Guide specifications for drilled,
cast-in-place concrete piers utilizing slurry-
assisted construction are provided in Appendix D of

Report No. 1.

5.2.2 Spread-Type Footings

5.2.2.1 Downward Loads

As an alternative to drilled piers, spread-type
footings will provide safe support of the drop
structures. Safe downward capacities of spread-type
footings are presented 1in Appendix C along with
complete design calculations. It 1s recommended
that the minimum depth of embedment for spread-type
footings be 5.0 feet below the anticipated scour
depth.

5.2.2.2 Estimated Settlements

Due to the very low anticipated vertical loads from
the drop structures, settlement estimates were not
calculated and should be considered negligible for

design considerations.
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5.2.2.3 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 1lateral resistance between the

base of foundations and the soil.
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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 5,500 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
1s experienced in auger drilling, the holes are sometimes advanced with
tricone gear bits and NX rods using water or alr as a drilling fluid.
Where auger and tricone gear bits cannot be used to advance the hole due
to cobbles or caving counditions, the ODEX (overburden drilling with the
eccentric method) 1is 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 1is 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 1s 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 1is sometimes performed with thin walled Shelby tubes
(ASTM DI587). 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 1is 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.
T
GRAPHIC! GROUP
MAJOR DIVISIONS ISYMBOL SYMBOL TYPICAL NAMES
— f 5
" 3 x() OQI GW Well graded gravels, gravel-sand mixtures,
:..; CLEAN GRAVELS 0 Ke or sand-gravel-cobble mixtures.
@ . . .
= (Less than 5% passes No. 200 sievae) .
B 332 ¥ GP Poorly graded gravels, gravelA—sand mix-
= B . . tures, or sand-gravel-cobble mixtures.
> "y -
& 2 go a Limits plot below ’ ¢ o
3 5 Q. & a GRAVELS WITH *A** line & hatched zone ' 4 GMm Silty gravels, gravel-sand-silt mixtures.
o9 e = FINES on plasticity chart '
wn N é 3
5 o o= (More than 12% Limits plot above vy
. = 3 passes No. 200 siave) **A’* line & hatched zone 4 4 GC |Clayey gravels, gravel-sand-clay mixtures.
=9 - on plasticity chart 4/ /
= a = oo 0o d
@2 a3 °9 99| gW |Well graded sand iy sand
i 5.5 CLEAN SANDS Aot i g nds, gravelly sands.
[~ Q
g 2 _‘_-‘v (Lass than 5% passas No. 200 seive) o o o 0 4
O 3 «» ?.é oo @l SP Poorly graded sands, gravelly sands.
= a 2 ‘- ® ¢ 0 4
@ =233 o
a f,I, ca Limits plot below L4 P L
- 3 q SANDS WITH **A’" lina & hatched zone °lslo ) SM Silty sands, sand-silt mixtures.
it = ‘_’~ FINES on plasticity chart oo e
@ T
aé (More than 12 % passes Limits plot above "o" 2/4%
= 9 No. 200 sieve) ‘“*A°* line & hatched zone [0 °°°° () SC Clayey sands, sand-clay mixtures.
= on plasticity chart %% 0/0/}
Ut
B
3 LY SILTS OF LOW PLASTICITY I ML Inorganic silts, clayey silts with slight
D - ”:55 (Liquid Limit Lass Than 50) l l I | plasticity.
] —oZ% & '
a_ |dg=a5 i
a4 3 (@ .2 SILTS OF HIGH PLASTICITY My |\norganic silts, micacaous or diatoma-
q &:’-:_,' 'i. ¥ (Liquid Limit More Than 50) ceous silty soils, elastic silts.
235 = -
< 88 § Bz CLAYS OF LOW PLASTICITY Inorganlc clays of low to medium plas-
x5 Loud . CcL ticity, gravelly clays, sandy clays, silty
8 23 o ‘5“:'2- (Liquid Limit Less Than 50) '/ clays, lean clays.
S Z |« Sa=
22 £78G
=8 d ::«éa CLAYS OF HIGH PLASTICITY CH- Inorganic clays of high plasticity, fat
I 3¢ (Liquid Limit More Than 50) A H 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
] CH // .
Ia) obbles Above 3 in
40 =
Z Pi A LINE Gravel J in. to No. 4 sieve
= / [ Coarse gravel Jin. to % in.
G 30 Fine gravel % in. to No. 4 sieve
— GL / Sand No. 4 to No. 200
9 Z MH Coarse No. 4 to No. 10
340 4 Medi No. 10 to No. 40
um . .
“ 1 | . Fine No. 40 to No. 200
10 NS Fines (silt or clay) Balow No. 200 sieve
AN ML
Q
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT

{3 % SERGENT,HAUSKINS & BECKWITH

8 COMSBULTING GEOTEICHNICAL ENGINCERS
PHOENIX + ALBUQUERQUE * SANTA FE « SALT LAKE CITY

\




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, wuncemented sands and sand-
gravel mixtures.

N Relative Density
0-4 Very loose
5-10 Loose
11-30 Medium 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 Easily penetrated sev-
eral inches with fist.
3-4 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 Stiff 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
16-30 Firm
31-50 Very firm
50+ Hard

|
@1 SERGENT, HAUSKINS & BECKWITH
- B

| CONSULTING GFOTECHNICAL ENGINFERS
PHOENIX + ALBUQUERQUE - SANTA FE * SALT LAKE CITY

!
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Page 1 of 1

PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO. 9
JOB NO. E88-9 DATE __1-30-89
‘ C u = <] o N RIG TYPE CME-55
530 - 5 *Sg—cg -‘;«L*S ot | BORING TYPE 6 5/8" Hollow Stem Auger
| £ o - =
‘ S%% | & P12 55| 88 |8uuTw © | surrace eLev.
cCLd - 0| O\NQC ua JCCo|u 4C DATUM
s - n £ —~S || N1 a 0 (Lo u3|+ 0o
< M P oR galagl3 oua 4 NP0 e~ -+
o w ccw TO | E|E[0OUD| IND |[ACE AT
icol 00U £ Qg |®B|ml—=<c| L03 |o0wi|Cco~®m REMARKS UISUAL CLASSIFICATION
[0-w| 0o | 61 |0|0|m+«T| 0=0 |[E0aa|3000
l .
| ¥ 72 o .. moist CLAYEY SAND & GRAVEL,
el SO Rl T . some cobbles, predominantly
firm to hard . . e
vl > medium to coarse grained sand, fine
7z GC to coarse grained.gravel. o
. 7722 Flel <picu subrounded, medium plasticity,
» e ol B it brown & grav ’
’/’é// i=] -
S
//// note: lenses ot clavey sand. fine to
7 medium grained. medium plasticity,
i 27 = A light brown
10 % . —TS73072 2 “
% M0 TeT
// e , .
/ a CL moist to SANDY CLAY, medium
s / ] - very moist plasticity, brown
15 o S 71
% — hard
0
7 —
20 // . [ [ST5074 ;
2 / moist to CLAYEY SAND & GRAVEL,
747 SC slightly moist | predominantly fine to medium
% & hard grained, medium plasticity, light
///// GC brown
75 “ //////: ¢ o ST
sl 1 Stopped auger at 24°6"
Sampler refused at 25" 4 |/2"
30
35
40
45
50 ,
GROUNDWATER SAMPLE TYPE W
DEPTH | HOUR DATE | A - Drill cuttings. 8 - Block samole. s ASERGENT, HAUSKINS & BECKWITH
v T s - 2" 0.0. 1.38" [.D. tube sample. ~.,/
 —— |97 5ol cikor o v oaele: WL L) St STecaiion, e
= ' | T - 3" 0.0. thin-walled Shelby tube. " SALT LAKE CITY - EL PASO - TUCSON - RENOJSPARKS

A-5




83rd_A Bridge O gp S00 B
PROJECT ra : Ve!IuC ridge ver
Skunk Creek LOG OF TEST BORING NO. 10
JOB NO. E88-9 DATE __1-30-89
( [ ¢c ol = & D == RIG TYPE CME-55
1998 | ~ Sihae~E 5 & oc | BORING TYPE 6 5/8" Hollow Stem Auger
‘ £ Co .
EXE R 1@ .75 £ae |fuullu O | surrace eLev.
gy W 0 - Ui\N0eC ua JCCO|®B +C DATUM
£ T U T | ¥ —l -1 o 0 (<£ouw3|(+ uo
|+ & DDA Qo a2 0o A | N0 G~ -~ =
e W/ ccaw T O £/0o0U0| I0Q |-ACC AT ;
locol oou < a Glat+et| C0J |00ac|co—m REMARKS UISUAL CLASSIFICATION
QAW oo | & J w|lm—~«T| 0= 0 [E0aa|3no 0
| 0] 72 el o moist CLAYEY SAND & GRAVEL,
\ A hiisdh some cobbles, predominantly
? medium to coarse grained sand, well
//é?/j GC graded gravel, subrounded, medium
5— 7, 7 ST5073 plasticity, brown
7z
7=
‘ 75
Lo\ ////f e D PN moist CLAYEY SAND, predominantly
| ' /7/ ! hard fine grained, weakly lime cemented,
\ 7 medium plasticity, light brown
! ‘ 7
| 7 SC
7z 63
50 slightly moist | CLAYEY SAND & GRAVEL.
15t - GC some cobbles, predominantly fine to
R hard medium grained sand, predominantly
coarse grained gravel, subrounded,
medium plasticity, light brown
257 ST—63
slightly moist | SAND, trace of clay,
SP- . predominantly medium grained, low
I very firm o - A
30 i PR = SC to hard plasticity to nonplastic, light
7 ol e brown
| 33 ST—34
\
| Stopped auger at 34°6"
\ Stopped sampler at 36’
40
|
45
50 :
GROUNDWATER SAMPLE TYPE L he
[ DEPTH | HOUR DATE A - Drill cuttings. B - Block sample. {g /%}SERGENT. HAUSKINS & BECKWITH
\wil S - 2" 0.D. 1.38" [.D. tube sample. — | A I
 —— R e
= ' T - 3" 0.0. thin-walled Shelby tube. ' SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS
A- 6

e R




83rd A Bridee O Page 1 of 1
PPOJECT rc venue riage yer
N Skunk Creek LOG OF TEST BORING NO. 11
JOB NO. E88-9 DATE __1-30-89
N c ] = <] o RIG TYPE CME-55
’ 850 | = Soo~% 5 B 5t | BORING TYPE 6 5/8" Hollow Stem Auger
I | S9% | 0 Tl . waE| coe |Lwudo T | SURFACE ELEV.
cLy - 0| U|\NO«C o o JCCo|uw 4C DATUM
= -onm s — |- (& 0|03+ no
o < L u-H a aj|ql3 uQ oo n+< o = -~
o 1 ol CCOW T O E|E|00 W0 JuQ |-ACC-—A~4m0H
vCu GUY L0 | B|Glueel| a3 |00ul|co~m REMARKS UISUAL CLASSIFICATION
I oO-+4L| oo x a O |lNo-«€«T| O~ 0 |ZE0aQ|D>2no 0
0 72 el - moist CLAYEY SAND & GRAVEL,
72 > 7% hard some cobbles, predominantly
7z GC ‘ medium to coarse grained sand, well
= graded gravel, subrounded, medium
5 7/ g L plasticity, brown & gray
//
P » S~ ve
j/// very moist CLAYEY SAND, trace ot tine
7 e = SC - grained gravel, predominantly fine
l 10 %/ o nd I, :;’rﬁ'artérm to medium grained, medium
% plasticity, light brown
. 1.5 /// ST A
o
/ CI very moist SANDY CLAY, medium
7 plasticity, brown
7 | \
N 7/ B <
0 /% R INY o) SC
7/
7// SC= moist CLAYEY SAND. trace of fine
/ ’ SW grained gravel, predominantly fine
o hard - 3 ! )
55 vy P to medium grained, medium
I = I plasticity, light brown
I 30 moist CLAYEY SAND, some
- hard predominantly fine grained gravel,
well graded sand, subangular, low
' plasticity, light brown
35
' Stopped auger at 24°6"
Sampler refused at 252"
l 40
1 .
50 )
GROUNDWATER SAMPLE TYPE A
l DEPTH | HOUR | DATE | A - Drill cuttings. B8 - Block sample. | s ZISERGENT, HAUSKINS & BECKWITH
A% | none | }s - 2" 0.D. 1.38" I.D. tube sample. A = TOA
Y ! ! | B Gt HaR. e ERAR. C Nl SHOENTX - ALBUOUEROUE - SANTA FE
l = I T - 3% 0.0 thin-walled Shelby tube. ! SALT LAKE CITY - EL PASO - TUCSON - RENOASP;\RKS

e




. Page 1 of |
PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO. 12
JOB NO. E88-9 DATE _1-31-89
c ul = <] o RIG TYPE CME-553
LS T Lom~El 5 B 52 | BORING TYPE 6 5/8" Hollow Stem Auger
i=3 3
89S 1 8 | |F|@.%%| Cae |foud|u © | SURFACE ELEV.
cLy -~ | o \Na«C o a JCcCCola -+4C DATUM
& _dn c — |- a 0O jLYove3|(+ 0O
+J H| P o-H Q a|ql3 U 4 | N0 G -
o M ol CC® T O E|E|I0®00 J00 [ACLC DA~ TH
TCol GU W C0 |m|@lwsel| L0 |00ul|Cco~m REMARKS UISUAL CLASSIFICATION
Q-4 OO (o el | M |lvo-+«TI O40 |(ZooA|{D2no0a0
4 7 o P moist CLAYEY SAND & GRAVEL,
72 ({17 hard some cobbles, predominantly fine
Z’/;!‘@ grained sand, predominantly coarse
; //,%/ graiqeq gravel, subrounded, medium
. y 72 T lel<aru GC plasticity, brown & gray
S %;sé// STOU7T 7 2
é/-%% IO TEC
7 1
= ‘
7// r | |
- / o 7 P | very moist SANDY CLAY, fine grained sand,
e ~ - medi lasticity, ligl i
? CL very firm edium plasticity, light brown
O
//% !
1S Z T Tist—0
§ 74 = a4 moist CLAYEY GRAVEL, some sand,
* ZZ hard predominantly fine to medium
?‘Zﬁ GC grained gravel, subangular, medium
’E“gg : plasticity, brown
U=
) L7 < sz
| 20 ;;;Z ST—35 |
]
. Stopped auger at 196"
! Stopped sampler at 21’
25 |
1
|
30
35
| 40
’ i
|
| |
) |
{ 45
! 50
‘ GROUNDWATER SAMPLE TYPE o
DEPTH | HOUR |  DATE A - Drill cuttings. B - Block sample. s ASERGENT, HAUSKINS & BECKWITH
<7 1 = S - 2" 0.D. 1.38" [.D. tube sample. —‘(/
= rofe U - 3" 0.0. 2.42" 1.D. tube sample. 28] Pt AGLEB%TO%CEHRNQIUCEAL E’A%I&EEFRES
‘ { " in- Q o . P 2
4 T - 3" 0.0. thin-walled She!by tube. ! SALT LAKE CITY - EL PASO - TUCSON - RENO, SPARKS
A-8




83rd A Brid o Page 1 of 1
PROJECT rd _Avenue ridge yer
Skunk Creek LOG OF TEST BORING NO. 13
JOB NO.____E88-9 DATE __1-30-89
¢ ] = L] 3 | RIG TYPE CME-55
. l 230 | ~ Sioe~El 5 B Bt . | BORING TYPE 6 5/8" Hollow Stem Auger
| E . |
= ErE R P12 .95 258 [undle C | surrace ELev.
| CCW - i} ¥\N0C O Qa JCCcao|ja +4C DATUM
e | A0 c —S =~ a 0 {Louu3(+4 unol
< < P a o|ql 3 o wiv=l n+< o e -~
| @ m'ccm [/ E|EI0®0O 2009 [«ACLC AT
|ocal 6o w €0 | W |@~<Ll| L03 (000l CO~4T REMARKS UISUAL CLASSIFICATION 5
QAL 0oL | G4 | O |0|lo-«T| =0 [E000|[300 0|
= : .
0 22 <l 070 | moist CLAYEY SAND & GRAVEL, |
@ 3 hard some cobbles, predominantly fine to
@ medium grained sand, subrounded,
7z GC medium plasticity, light brown
5 7z | ST 5073
Ve
ol
//// | moist CLAYEY SAND, trace of gravel,
10 % e~ j hard predominantly fine grained, medium
/% = I//“' ey plasticity, light brown
! % | SC
15 % o ST 5T
20 | 727 ol o | GC |
i = = very moist CLAYEY SAND & GRAVEL.
} hard predominantly fine to medium
; ¢ grained sand, medium plasticity,
i brown
! 25
:
| Stopped auger at 19°6"
1 Sampler refused at 204"
l 30
]
L e
35
i
|
[
|40
|
|45
|
|30 |
L GROUNDWATER SAMPLE TYPE .
DEPTH | HOUR |  DATE A - Drill cuttings. B8 - Block samole. (s ASERGENT, HAUSKINS & BECKWITH
v/ . S - 2" 0.D. 1.38" I.D. tube sample. — | H_ |
Y _none U - 3" 0.D. 2.42" 1.D. tube sample. I~ 8] CONSULTING GEOTECHNICAL ENGINEERS
Y | T - 3" 0.0. thin-walled Shelby tube. PHOENIX - ALBUQUERQUE - SANTA FE

SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS

A-9




. Page 1 of |
PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO. 14
JOB NO.____E88-9 DATE _2-9-89
| = o] = <] 3 RIG TYPE CME-75
‘ 298 | ~ Soe~El 5 B 5E i BORING TYPE 6 5/8" Hollow Stem Auger
n < i} a = =
| 825 | O F1Q . aa| fie |fuoT|o © | SuRFace ELEv.
CLy - 0| U{\NQ0C o a JCCou|lu +4C DATUM
c B c — == O o |Lua3|~+ 0o :
o H LB u-A Q Q|3 0a 4 |10 G 0N~
| @ ol CCn0 T E|E|O0o0O0 200 | ACLJAAT4
YCo 00O cg |m|G|lwsel| a3 |00wi|co~m REMARKS UISUAL CLASSIFICATION
‘D-HLL oo (G| | Nno-«T| O~ 0 |Z0QaAQ|3nNO0 a0
o moist CLAYEY SAND & GRAVEL,
o firm to hard | trace of silt, occasional cobbles,
- . predominantly medium grained sand,
i subrounded to subangular, medium
S plasticity, brown
4 S| 50/5" GC
A 14
k0 SI_36
s moist CLAYEY SAND, some silt,
S| 61 hapd occasional gravel, predominantly
SC fine to medium grained, subangular
to angular, low to medium
plasticity, brown
20
) YT U7y
Stopped auger at 20’
Sampler refused at 20°3"
| 25
|
30
35
40
45
50
GROUNDWATER SAMPLE TYPE b
DEPTH | HOUR DATE | A - Drill cuttings. B - Block sample. (s ASERGENT. HAUSKINS & BECKWITH
Y none R e e D MR Eee e 1 a CONSULTING GEOTECHNICAL ENGINEERS
= U - 3" 0.D. 2.42" 1.D. tube sample. | Y ! =
h 4 . i == PHOENTX - ALBUQUERQUE - SANTA FE
= T > 3% 80y shin-ualled Skelby tubs. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS
A-10




. . page 1 of 1

PROJECT 83rd Avenue Bridge Over

B Skunk Creek LOG OF TEST BORING NO._ 15
JOB NO. E88-9 DATE __1-31-89
‘ c o =3 N RIG TYPE CME-S55
‘ I S *Em: El= o) oL BORING TYPE 6 5/8" Hollow Stem Auger
| S%% | © Fl@ ah| Cue |fwwd|n o | SURFACE ELEV.
[ cCLy el 0O \NO«C NQ.U Sgg% EJ' -mig DATUM
15 J582 | & 2l 3 el © .9 [R303|00S
| @ u CCu T O E|E/0® 00 Jua |ACLH-40H

vCo 00O ¢0 |G |mlwtcl| o3 |00ui|co~® REMARKS UISUAL CLASSIFICATION
|Cl-—0u. oo & 1 |« T| O-40 | ZE0QaQ|(D200Q

0 = ] . - i

i, m o moist CLAYEY SAND, GRAVEL &
7z IELE] hard COBBLES, predominantly fine to
A medium grained sand, well graded
= GC gravel, subangular, medium
& 7,
| 7%7 == | | [ plasticity, brown & gray
5 o, ST350/3
V-
=
7 CL
Lg///ﬁ very moist SANDY CLAY, medium
10 7 o0 plasticity, brown
00 GC
SC moist CLAYEY SAND, GRAVEL &

s 67 & hard COBBLES, predominantly fine

) CI grained sand, well graded gravel,
subangular to subrounded, medium
plasticity, brown & gray

) >

20 42 SC

moist CLAYEY SAND to SANDY
hard CLAY, some gravel, predominantly
fine to medium grained, medium
- i P lasticity, brown
25 L rST5074 Sp p Y
&
GP
- moist CLAYEY SAND, predominantly

- ST . fine to medium grained, low

30 very firm plasticity, brown

35 slightly moist | SAND & GRAVEL,

. haed predominantly fine to medium
grained sand, well graded gravel,
nonplastic, light brown

40
Stopped auger at 29’

Sampler refused at 29°5"
45
50
GROUNDWATER SAMPLE TYPE e
DEPTH HOUR DATE A - Drill cuttings. B - Block sample. s ASERGENT, HAUSKINS & BECKWITH

7 S - 2" 0.D. 1.38" 1.D. tube sample. — |~ !

= none U - 3% 0.0, 2.42" 1.D. tube sample, | | CONSULTING GEOTECHNICAL ENGINEERS

4 T - 300D, thinwalled Shelby tube = PHOENIX - ALBUQUERQUE - SANTA FE

= - “les Walue Y tupe. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS

A-11




1
|

83rd A Bridee O page 1 of I
pROJEC’I‘ rd_Avenue riage yer
Skunk Creek LOG OF TEST BORING NO. 16
JOB NO.____E88-9 DATE __1-31-89
E_ | RERR R . RIG TYPE CME-55
a2l o5 el L 5 oL . BORING TYPE 6 5/8" Hollow Stem Auger
8% | O 8 anl BL8 1 t.aBs 2 | sumPAce BB
cL - U | 0\N3«C U Qa Jccola 4C DATUM
€ | apwn | £ — =1 O 0 |Louu3|(+ 0o
o R | Q 2] al 3 U a s BP0 (e~ 0H
Q u ccum | T O E|E|O0oWQO J00 (ACCA4AT0L1
YCco GBW | L0 |O|@SeLC| L03 |000L CO04T| REMARKS UISUAL CLASSIFICATION
QAL oAy | 04 |0|lwlo<A«T| O~0 |Z0a0|D2no0 o]
| . 1 { .
O 22 rlel 2o | moist to CLAYEY SAND, GRAVEL &
'; Z/; L) | very moist COBBLES, fine to medium grained
i 7z 1 hard sand, well graded gravel,
| . . .
“ ?@ | GC subrounded, medium plasticity,
i _ 222 ol on ‘ rown gra
| d //ﬁg STo5074 1 b & gray
' {%% TTO TET j
| et
sc/el] |
moist SANDY CLAY to CLAYEY
, | SAND, predominantly fine grained,
, : GC medium plasticity, brown
‘ |
moist CLAYEY GRAVEL, some sand,
? ! i small amount of cobbles, medium
| plasticity, brown
T
note: considerable cobbles below 12’
: moist CLAYEY SAND, fine grained
l 25 eb<ay SP ey firv sand, low plasticity, brown
|
: slightly moist | GRAVELLY SAND,
30 hard predominantly fine to medium
= grained sand, well graded gravel,
1 subangular, nonplastic, light brown
‘ 35 LVl
2 Stopped auger at 24’6
Sampler refused at 254"
| 40
i
| 45
|
|
i
!
|50
S— GROUNDWATER SAMPLE TYPE e
DEPTH | HOUR |  DATE A - Drill cuttings. B - Block sample. | s/;SERGENT. HAUSKINS & BECKWITH
7 : S - 2" 0.0. 1.38" [.D. tube sample. —, ~
=% none U-300.p 2425 1.0 tute camls. FF B CONSULTING GEOTECHNICAL ENGINEERS
Y - wie ow == PHOENIX - ALBUQUERQUE - SANTA FE
| .o hime Q ) » 3 d
=l T - 3" 0.0 thin-walled Shelby tube. ! SALT LAKE CLTY - EL PASO - TUCSON » RENO/SPARKS

A-12




2 Page 1 of 1
PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO._ 17
JOB NO.___E88-9 DATE _2-9-89
] c u = ] o - RIG TYPE CME-75
s 558 —~ Soe~8 5 B oc I BORING TYPE 6 5/8" Hollow Stem Auger
= mneo ] a =
? gﬁ% 3 F1& .58 Cae |twnllo © SURFACE ELEV.
| cCL e U | O|\NDC ua JCCcCu|lau -AC DATUM
| c A0 c gy ) T =] O o |Lou3|+ 0o
I | e o ga|gl3 oa o D0 = -~
| w CCuw T O E|E|O0® W0 J0Q |-AC L+~ 0H _}
lyvCco coQ L0 M| O|l~<TLC| COJ (00WL|CO—H® REMARKS UISUAL CLASSIFICATION {
l ia-4WL|l o0 x U O |lwio-«T| O—-0 |[E0QaAQ|D>2mNO0 |
0 o
P 72 el __n . moist CLAYEY SAND & GRAVEL,
| 740 b2 Y firm to predominantly medium grained sand,
; A e o e Tird trace of silt, occasional cobbles,
g e I y subangular to subrounded, medium
5 7 | — plasticity, brown
#= = GC note: mantle of cobbles at surface,
& | A . . ~ "
A angular, diameter ranging tfrom 6" to
Z | 12" maximum
Z/s%’é o
I | 19 7 42
74 -
72,
I 7Z
15 Auger refused at 14°
20
l 25
l 30
35
l 40
l 45
50
GROUNDWATER SAMPLE TYPE b
l DEPTH | HOUR DATE A - Drill cuttings. B - Block sample. (s AISERGENT, HAUSKINS & BECKWITH
<7 S - 2" 0.D. 1.38" 1.D. tube sample. —| M |
: none U - 3" 0.0, 2.42" 1.0. tube sample. 2 8 CONSULITXINGAGLEB(ELEUCEHR%IUCEAL E_XGNINEERS
" im- i i * *
= § % B L, Shiieied Sheky SWe. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS
|




. Page | of 1
PROJECT 83rd Avenue Bridge Over
h Skunk Creek LOG OF TEST BORING NO. 18
JOB NO. E88-9 DATE __1-31-89 _
C ul = <] o RIG TYPE CME-355
550 — Siom—gl 9 9 5L I BORING TYPE 6 5/8" Hollow Stem Auger
= .
%5 | 8 F1Q .35l 28l | 2000w & | SURFACE ELEV.
cCLp - 0|0 \NQ«C o Qa SJCCoja -+4C DATUM
o —_un r — = - o o0 |(Louu3i+4 ua
+ H LA [oR (a3 o a o no o G~ -~
aQ ol CCn T O E|E|0OQ 0O JuQa |-ACL AT
VC O oo C0 | 6|@latLs| 03 |ocui|lco~m REMARKS UISUAL CLASSIFICATION
QAL oo 6J |o|low|lonA«s| 050 |E0aa|dwoo
0 2 e P moist CLAYEY SAND, GRAVEL &
7z —1°1° / COBBLES, predominantly fine to
= hard di :
é;@?/‘ medium grained sand, gap graded
///é?/‘ gravel, subrounded, medium
5 77%?/‘ 1< 50724 plasticity, brown & gray
@ GC
=
&
L=
Za,
<=
10 7 | ST 84
== < ES
%
7%% SC moist SANDY CLAY to CLAYEY
< / T — & s SAND, predominantly fine grained,
15 % IU o L. very firm medium plasticity, brown
Z
20 Lo —= . GP_. moist to CLAYEY SAND, GRAVEL &
- > 4Jiu’,.. slightly moist | COBBLES, poorly graded,
- Vil subrounded, low plasticity, brown &
gray
25
Stopped auger at 196"
Sampler retfused at 19’ 10 1/2"
30
35
40
45
50
GROUNDWATER SAMPLE TYPE 4
DEPTH | HOUR DATE A - Drill cuttings. B - Block sample. | S/LSERGENT, HAUSKINS & BECKWITH
N7 S - 2" 0.D. 1.38" 1.D. tube sample. 7
= none U - 3" 0.D. 2.42" 1.D. tube sample. L7 8| CONSULTING GEOTECHNICAL ENGINEERS
X | T - 3 0.D. thin-walled Shelby tube. | PHOENIX - ALBUGUERQUE - SANTA FE

SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS

A-14,




; page 1 of 1
PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO._ 19
JOB NO. E88-9 DATE __2-8-89
[ C 8l.2 1 2 o o RIG TYPE CME-75
530 | = e R 521 1 | soring TyrE 6 5/8" Hollow Stem Auger
? S%& | 0 F1Q .35 862 |2,0w & | surrace etev. _1175.9
CLs - Q| O \NO«C o a JCcCCcCo|jlu -4C DATUM
£ A0 c A= O 0 |BUU3|- 0a
o H P oA Q a|al3 U o n+ 0 G~ N
Q o CCn 1/ )] E|E|0o0O J00 |“ACLC|~H~ATH
fyvcu oo L0 0| G4t CL| COJ (00WL|({CO—M® REMARKS UISUAL CLASSIFICATION
;D~4LL oo x {1 | Nnino-««T| O—=0 |Z0o0o0|JnN0 0
0 . . .
SH-5a+50 slightly moist | SANDY GRAVEL, considerable
/ hard clay, some silt & cobbles,
R N subangular to subrounded,
5 Iﬁ’?u moderately lime cemented, low to
5 - medium plasticity, light brown to
S| 50/ brown
S 172"
A GP-
GC
10 = M
S150/1
no rec
15 P
L 1/2"
Auger refused at 153°6" on cobbles
20
25
30
33
40
45
350
GROUNDWATER SAMPLE TYPE s
{ DEPTH HOUR DATE | IS\ - g:iélocugt%ggsi DB - glock szlample.1 SH”;. ISERGENT. HAUSKINS & BECKWITH
7 - V. - .D. tube sample. — ;
= none U - 3% 00D, 242" 1.0, tube sample. 2 B e e GUERE - e
D, A . ' - s HOENIX - - SANTA F
= T - 3" 0.D. thin-walled Shelby tube. ! SALT LAKE CITY - £L PASO - TUCSON - RENO/SPARKS
A-19




; Page 1 of 1
PROJECT 83rd Avenue Bridge Over
h Skunk Creek LOG OF TEST BORING NO._ 20
JOB NO. E88-9 DATE _2-9-89 ‘ -
‘ c ] REEE | RIG TYPE CME-75
uo o |~ L5888 s % sE 1| BORING TYPE Continuous Flight Auger
3951 8 | (Y8 .wGE| B&d |PowTln © | surFace ELev. _1158.1
| Ces | A o lo\NowC| ua J3CCU|U HCI patuM
w | A0 i L=t = 1= O 0 |(L0u3+4 0o
13 Lo ‘ a  |o|laz oo e |MP 0 |4~
Qo o CCu ‘ T O | = £|0o0 00 2009 | HACCNA4T049] _
TCu 00U £Q | G|M4<¢Ll| L0353 |0GOL|CO~T| REMARKS UISUAL CLASSIFICATION
jO-+4lL] OO0 X \ gd |0 |0@ODAT| 040 |Z000|D20N0O 0|
‘ 0 IR ‘IS 23 moist SILTY SAND, some clay &
| it - \Y = gravel, occasional cobbles
} S a s3] firm B . . 2
| 1 predominantly fine to medium
‘ VA grained, subangular to angular, low
11 _ /// plasticity, dark brown
i / S 68
‘ ,// — SC | ‘
7 ;
f///% | |
V4 : — .
3 ////// l moist CLAYEY SAND. trace of gravel,
| 10 | 4/// | hard predominantly fine to medium
| | 727 7 gl 90 ) grained, weakly lime cemented,
“ | medium to high plasticity, reddish
brown
1 15—
Stopped auger at 10’
Stopped sampler at 11’
| 20
| 25
|
|
|
)
30
| 35
| 40
|
i .
1 45
|
|
5
| s ,
1 GROUNDWATER SAMPLE TYPE R
DEPTH | HOUR | DATE A - Drill cuttings. B - Block sample. {{s ASERGENT, HAUSKINS & BECKWITH
. ! - 2" 0.D. 1.38" I.D. tube e. —|
- _none | e e b ggg’g{e 1778 ) CONSULTING GEOTECHNICAL ENGINEERS
: :  9:Ps < . . == OH . U - SANTA
= T - 3" 0.D. thin-walled Shelby tube. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS
A-16

s R




83rd A Bridge Ove P L0 &
[)ROJECT doard_Avenue riage yer
Skunk Creek LOG OF TEST BORING NO. 21
JOB NO. E88-9 DATE __2-8-89
c o[ = T3 = RIG TYPE CME-73
aes — Soe~8 5 B ocC | BORING TYPE 6 5/8" Hollow Stem Auger
S%& | 0O P12 56| ol | oo © | surFAce eLev. _1178.1
cey e 0|0 \NO0«C| va JCcCcoujlow 4C DATUM
£ -0 o —A |1 o 0O (Lou3|-~4 nwao
|+ E e 0. a3 ua <4 [0 — N~
| u CCu T O E|E|OC®0O0 J00 |4ACLJf-—H-—4 04
lucol oo L0 | W |m—o<+eC| L0 |000L|CO~®m REMARKS UISUAL CLASSIFICATION
jo+L| O [ S| N Nno«A«T| O~0 |[Z0oaQ|D2nou
0 == ; ]
%/'5; | - moist CLAYEY GRAYVEL, considerable
@ hard medium grained sand, some cobbles,
7 AN 69 ¢ subangular, weakly lime cemented,
T GC medium plasticity, brown
I 72 :
== | [s]50/0
' el h no rec
a‘ 7,
| 72 A
| - S
0 Auger retused at 86" on cobbles
15
20
25
!
30
35
40
45
50
GROUNDWATER SAMPLE TYPE b
DEPTH HOUR DATE A - Drill cuttings. B - Block sample. s ASERGENT, HAUSKINS & BECKWITH
7 S - 2" 0.D. 1.38" 1.D. tube sample. — ~ i
=4 none U - 3" 0.D. 2.42" 1.D. tube sample. ¥ B CONSULTING GEOTECHNICAL ENGINEERS
Y - 3u 0.0. thin-walled Shelby tub ™ PHOENIX - ALBUQUERQUE - SANTA FE
= - - T - 3"0.D. W SLIY FHoe. | SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS
A-17

e




. Page 1 of 1
PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO. 22
JOB NO. E88-9 DATE __2-9-89
T c af = L] 3 RIG TYPE CME-75
! | gg 8 -3 g]' *53_.% = "(3’ ‘EE i BORING TYPE Continuous Flight Auger
'i | S%& | O 1o el 258 1200 © | surrace ELEv. _1164.4
| CL - 0| ol\NO«C ua JCCcauju -+4C DATUM
e l._u_um £ S |0~ O o0 |Jduu3|4+ 0o
i) H P WA aQ i o3 wa A &0 = n-~
o o CcCu T O E|E/O0®0O 200 [ ACLDA-4T0H
wcoul Suu €0 | W|mo<Ls| L0 |000i|Cco~m REMARKS UISUAL CLASSIFICATION
QAL 0L | 61 |0 |0o-A«T| 0~0 |[E0aa|{30noo
0 e e 5675 slightly moist | CLAYEY SAND & GRAVEL,
7z (121 °0Y GC hard subrounded to subangular, low to
Vit Lo | medium plasticity, brown
=
— \
B = GP-
‘ Byt | hard SANDY GRAYVEL, considerable
‘ cobbles, some clay & boulders,
\ predominantly coarse grained, low
101 plasticity, brown
o] S| 82 2
e MH
very moist SANDY SILT, occasional gravel,
s hard weakly lime cemented, medium to
18! snzsn \ high plasticity, reddish brown
20 Stopped CFA at 15
. Sampler refused at 15°11"
25—
30
35
==
[
i
40—
|
|
|
45
50 |
GROUNDWATER SAMPLE TYPE
| pepTH | HOUR DATE A - Drill cuttings. B - Block sample. cs”/uSERGE\JT HAUSKINS & BECKWITH
\vd S - 2" 0.D. 1.38" 1.D. tube sample. "/,
V4 none - 31 0D, 2.42" [.0. tube sample. CONSULTING GEOTECHNICAL ENGINEERS
Y ! 4 : T OENIX - ALBUQUERQUE - SAN
= T 3% 0.0. thinwalled Shelby tube. 1 gur Seechlly . BEEURUEROVE sov  EaubE spars
A-18




83rd A Brid o Page 1 of I
dJIrd _Avenue rigge ver
Skunk Creek LOG OF TEST BORING NO. 23
DATE __2-8-89
C l o] = <] 3 RIG TYPE CME-75
238 | ~ Soo~El 5 b bt | BORING TYPE 6 5/8" Hollow Stem Auger
ges |l B F1@ .05 Cae |fwud|o © | SURFACE ELev. _1181.7
| £ Sl - U|\NQO«C o Q JCcCcouju +4C DATUM
| c Gow | e = QO u|oD0u3|~+ 0o
|0 sl Lo+ | o o3 wa cA [P0 [~
a o ccuw | ma E(0®@WUO| VA [HCLCD AT
'Uco oow | L0 Glw<+LC| 03 |000L|CO~m REMARKS UISUAL CLASSIFICATION
;D--iLL]OELDC | 94 w0+« T| O~ 0 |ZE0QaA|Dnwou
\ : . ' .
| v | H = SM-| moist SILTY SAND, considerable clav,
1 SC some gravel, predominantly fine to
== moderately s ! -
- firm 7 medium grained, subangular to
GP- angular, weakly lime cemented, low
GC to medium plasticity, dark brown
8
moist SANDY GRAVEL, some clay &
GP- soFt silt, subangular to subrounded.,
42 GC weakly lime cemented, low

plasticity, brown

slightly moist | SANDY GRAVEL, some clay &

cobbles, well graded, subrounded to

very firm :
: rounded, nonplastic to low

plasticity, light brown

Auger refused at 136"

(UF]
W

(=]

1| ilk]

—“Cwn>»

SAMPLE TYPE |

e

- Drill cuttings. B - Block sample. | SH/“,}SERGENT, HAUSKINS & BECKWITH

- 2" 0.D. 1.38" [.D. tube sample. — | _ |
- 31 0.D. 2.42" 1.D. tube sample. 17 8 CDO%SEUNLIE(ING AGLEB%EELCEHQ%I%AL ESFLGNX&EE:QS
. S == PHOENIX - JERQUE - FE
3" 0.D. thin-walled Shelby tube. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS

A-19




83rd Avenue Bridge Over Page I of 1
O T Skunic Cree LOG OF TEST BORING NO. 24

JOB NO E88-9 DATE __2-9-89

RIG TYPE CME-75

BORING TYPE 6 5/8" HSA / CFA
SURFACE ELEV. _ 1168.2

DATUM

38"

free-fall

per

REMARKS UISUAL CLASSIFICATION

Penetration
Resistance

Sample Type
Blows/foot

drop hammer
Dry Density
lbs.

Dry Weight

Unified

Percent of
Soil

cubic foot
Classifi-

Continuous
cation

Graphical
Log
Sample
140 lb.
Moisture
Content

w
dl

o 6 moist SANDY GRAVEL, considerable
B hard clay, some silt, occasional cobbles,

subrounded to subangular, low
plasticity, brown

GP

4

S50/3"

10 27

N\
|

moist CLAYEY SAND, some silt,
12 SC occasional cobbles, predominantly
hard ; . : e
medium grained, medium to high
plasticity, reddish brown

N

15 =TS TS0/ \

Stopped auger at 13’
Sampler refused at 15°2"

CFA 6 - 15

(UF]
(1

40

w
(=)

GROUNDWATER SAMPLE TYPE |

- Drill cuttings. B - Block sample. { SK};SERGENT. HAUSKINS & BECKWITH
LB S 100 1. ke mmmle. M | CONSULTING GEOTECHNICAL ENGINEERS

- 3" 0.D. 2.42" 1.D. tube sample. !

- ol — PHOENITX - ALBUQUERQUE - SANTA FE

3" 0.D. thin-walled shelby tube. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS

A-20

DEPTH HOUR DATE
7.0 _[1:15p] 2-9-89

|

—“Cwn>»

I4iK]

I note: HSA refusal at 6




. Page 1 of
PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO. 25
JOB NO. E88-9 DATE __2-8-89
‘ c | gl = L3 E | RIG TYPE CME-75
| 938 | ~ Som~2l % o &% I BORING TYPE 6 5/8" Hollow Stem Auger
8ol 8 | |Y|8.wk| B58 |PLullu & | sumrace ELev. _1184.3
| € s = o |e\No+Cc| va JCCU|U HC patum
| c [ Ao 0 € —S =l QO 0 |Juu3|+ wnag|
(o oA o o|Ql2 oo e |04~ 0
Q gl CCuW0 T O E|E|0Q WO J0NQ [‘ACLC DA TH|
vco 00O €0 |m|mla<+cl| £03{00WL|CO4m| REMARKS UISUAL CLASSIFICATION
o-4WLl o0 S J N |VO0D-AT| Q-0 |Z0oaQ|{Dd2no Ul
|0 =N - | f Man-made FILL
| S| JIU/D | [ i
<o+ ! GP slightly moist | SAND, GRAVEL & COBBLES,
Gl e / I hard some to considerable clav, trace of
' | /= | I i silt, subrounded to rounded,
|2 S| 66 | | | | nonplastic, light brown
:‘ | | G(‘ |
} | |
| | |
10 ; moist CLAYEY GRAVEL, considerable
[ | sand, some cobbles, subrounded to
| hard il qE .
subangular, weakly lime cemented,
i i ' medium plasticity, brown
15
Auger refused at 9°6"
20
\
I 25
[
I
|
|
30
35—
!
.40 ‘
E
% ;
| -
| 350
GROUNDWATER SAMPLE TYPE N
[ DEpTH | HOUR DATE A - Drill cuttings. B - Block sample. | S/LSERGENT. HAUSKINS & BECKWITH
\vi 1 S - 2" 0.D. 1.38" [.D. tube sample. —|
=% none U - 3" 0.0, 2.42" 1.0. tupe sample. It~ 8} CPONSEUL[TXINGAGLEBOUTQEU%HR%LCEAL ESNAGI&EERS
| |7 . bl = HOENIX - - SANTA ¢
= I T = 3% 0.0, thin-walled Shelby tube. ! SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS

A-21




Page | of |1

PROJECT 83rd Avenue Bridge Over
Skunk Creek LOG OF TEST BORING NO. 26
JOB NO. E88-9 DATE _2-9-89
‘ 7 T af =3 ol RIG TYPE CME-75
| -
530 = %‘Sg—«g ol oL | BORING TYPE 6 5/8" Hollow Stem Auger
S%% | 0O Q.56 Bed |Punlls © | surrace eLev. __1170.6
CLP | A U | U \NQa«C uQa SECOlM =L DATUM
ez 0 £ — ||~ O 0 |<¥uw3|4+ 0o
v ol Da- \ a alal3z wa P I I B T ) K
Q ol ccuw | L)) £ £E/|0o 00 J0Q0 |ACLC =404
'dco 00w | L0 | mW|@otLL| L0 |000L|CO~Tm REMARKS | UISUAL CLASSIFICATION
O+4ULl oo | g 4 0 |No+««T| O—~40 [Z0aaA|d3noo |
: 0 - ) )
| 1 7/// ] 5g moist CLAYEY SAND, considerable
I ,/ = firm to hard gravel, some silt, occasional
‘ / ; cobbles, predominantly fine to
/ medium grained, subrounded to
5 / _ subangular, medium plasticity,
I % -S| 38 8 brown
| | / [
7
i Vit
.10 //// . 04"
: + - 1S1 50/4
| '/
=7
l STS075
g Stopped auger at 15’
5 Sampler refused at 153"
i
|20
| |
1 |
; |
| 25
30
| 35] |
et !
|
: |
|40
3 |
| [
] |
| 45 !
|
|
| 50
‘ GROUNDWATER SAMPLE TYPE A
DEPTH | HOUR |  DATE A - Drill cuttings. B - 8lock sample. (s ASERGENT. HAUSKINS & BECKWITH
<7 [ f S - 2" 0.D. 1.38" [.D. tube sample. —j
v rane U - 3n00. 242 (0. tube sample. T2 THOENTX - ALBUGUEROUE - SANTA FE
. 4 i ! 1 in- — - UERQUE -
=1 T - 3" 0.D. thin-walled Shelby tube. SALT LAKE CITY - EL PASO - TUCSON - RENO/SPARKS
A-22




| SERGENT, HAUSKINS & BECKWITH

|

PHOENIX

CONSULTING GEOTECHNICAL ENGINEERS
TUCSON + ALBUQUE RQUE - SANTA FE - SALT LAKE CITY « EL PASO - RENO



SERGENT, HAUSKINS & BECKWITH

TABULATION OF TEST RESULTS

Job No. EBB-3
W/0 4
HOLE UNIFIED SIEVE ANALYSIS-ACCUM % PASSING LAB NO
NO DEPTH  CLASS L.L. P.I. %200 #100 #50 #40 #30 #16 #10 %8 ¥4 .25" .375".5"

J3' 1 L5t 20 2,50 3 3.5t 4 6t Bt 10t 120

- |

14 6'-9 AC 50 29 25 29 33 3% 40 S0 55 /57 59 67T M 019 e
86 30 3% 97 100 8-9-180

17 §2:2! GC % 33 16 19 23 26 30 42 4] 39 37 38 &1 &9 W
76 76 100 g-9-184

20 1o*-1t*  SC 63 32 48 38 68 74 80 91 35 97 100 8-9-191

22 107-1176" MH 61 27 56 74 87 93 %% 8-9-193

24 127-14*  §C 45 29 41 47 54 60 &5 79 83 87 100 §-9-198

26 3'-6'6"  SC 33 14 27 32 38 5B 48 63 70 72 81 83 30 93
100 8-9-201



J

SERGENT, HAUSKINS & BECKWITH

|

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX » TUCSON » ALBUQUERQUE « SANTA FE « SALT LAKE CITY « EL PASO - RENO/SPARKS




FEET

IN

ELEVATION

5R0JECT 83rd Avenue Bridge Over Skunk Creek JOB NO. E88-9
FIGURE 1
SAFE DOWNWARD CAPACITIES FOR STRAIGHT, DRILLED CAST-IN-
PLACE CONCRETE PIERS FOR THE UPSTREAM DROP STRUCTURE
BASED ON END-BEARING ONLY
SAFE DOWNWARD CAPACITY IN KIPS
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Bridge Over Skunk Creek .
ak 83rd Avenue [5. 7]} SERGENT, HAUSKINS & BECKWITH
Peoria, Arizona - ,/H/
[ 8 } CONSULTING GEOTECHNICAL ENGINEERS
= 4 T~ PHOENIX - TUCSON - ALBUQUERQUE « SANTA FE - SALT LAKE CITY - EL PASO

C~1
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i---------

ELEVATION IN FEET

PROJECT 33rd Avenue Bridece Over Skunk Creek JOB NO. E88-9
FIGURE 2
SAFE DOWNWARD CAPACITIES FOR STRAIGHT, DRILLED, CAST-IN-
PLACE CONCRETE PIERS FOR THE DOWNSTREAM DROP STRUCTURE
BASED ON END-BEARING ONLY
SAFE DOWNWARD CAPACITY IN KIPS
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CONSULTING GEOTECHNICAL ENGINEERS

T 4 TT PHOENIX - TUCSON « ALBUQUERQUE + SANTA FE - SALT LAKE CITY + EL PASO
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g LT/ S

Or‘j'o/J o 3l 5 el e i://‘ V> g( T A W el c /.‘;//’/JC/”,;: 5
PIERS FOK OROH FIEUCTUBES

SAEE [LotliiRRy 5 78 ( FRON [IRUTRE 7.8 g S0 22

A COASARTAD T irs ~rR A2 e Ord g
/ 0.4 O N . ,
s = /3 ( —a /< AT
YWHERE
A B €y 2 A
N T ST LB RIS E TR T2 LS5 TR E
SIE AT L T2
—_ 80 . N~ — e S i o
Cy= ©O.77 <06, o LISERE JO T S DTS
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