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Gentlemen:

Our Geotechnical IHvestigation Report on the referenced

e . ;
project 1is herewith submitted. The report includes results

of

test drilling and laboratory. analysis, and recommended

criteria for levee design and related earthwork.

Should any questions arise, please do not hesitate to con-

tact us.

PHOENIX
(602) 272-6848

Copies: Addressee (3)
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1. INTRODUCTION

This report is submitted pursuant to a geotechnical
investigation made by this firm of the site of the
proposed levee alignment for the Camelback Ranch to be
located south of New River and east of the Agua Fria
River in Maricopa County, Arizona. The object of this
investigation was to evaluate the physical properties of
the subsoils underlying the site to provide recommen?
dations for the design of the levees and related

earthwork.

2. PROPOSED CONSTRUQTION
1

Preliminary details of the project were provided by
Ashok C. Patel, P.E., R.L.S. and David W. Dust, P.E. of

Coe and Van Loo Consulting Engineers, Inc.

It is wunderstood that about 13,000 1linear feet of"
earthen levees are planned for the site. These dikes
will providé flood protection from both the New River
and the Agua Fria River. The existing channel of the
New River will be widened to accept £lood waters. The
levees will be about 8 to 10 feet in height. It is
proposed that the river side of the embankment be pro-
tected with soil-cement. The soil-cement treatment will
extend about 6 to 8 feet below grade. It is further
understood that \gil’(horizontal to vertical) slopes are
planned for the land side of the levees and about 1l:1

slopes for the river side.
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él , A levee freeboard of 5 feet is anticipated for the 100-
year £lood. The 100-year flood will result in flows of

El about 95,000 cubic feet. per second (cfs) in the Agua

Fria River and 39,000 cfs in the New River. Stream flow
velocities are estimated to be about 5 1/2 to 8 1./2 feet

-

per second (fps) in the Agua Fria River and 6 to 7 1/2
fps in the New River. It is further understood that the

-

duration of +the 100-year f£lood in the New River will be

less than six hours.

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

dations. 1

3

3. INVESTIGATION

,3;1 Subsurface Exploration

Twenty-two expioratory borings were-drilled to depths of

11 to 26 feet below existing grade. All borings were
drilled with our CME-55 drill rig advancing 6 5/8-inch .
0.D. hollow stem auger. Standard penetration testing‘ '
and open-end drive sampling were performed at selected

intervals in the 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
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! showing the boring locations and logs of the test bor-
ings. The field investigation was supervised by Roman
}l Y. Jauregui, staff engineer of this firm.
3 .
E. 3.2 Laboratory Analysis

The moisture content and dry density of selected samples

7 amrer vl

recovered were determined. The results of these tests

are shown on the boring logs in Appendix A. Grain-size

e

analysis, Atterberg limits and direct shear tests were

performed on selected samples. The results of these

)

tests are presented in Appendix B.

l

SITE CONDITIONS & IGEOTECHNICAL PROFILE

IIi._..J
=~
.

4.1 Site Conditions

The general site area is relatively level and"currently
is farmland consisting of irrigated fields. No crops
were planted at the time of our field investigation, but
irrigation ditches are located along the fringes.of'the
irrigated fields. The property does include some un-
developed areas -adjacent to the Agua Fria River and the -
New River. The land surface generally slopes toward the
river channel in these areas and contains a light to mod-
erate growth of grass, brush and some scattered trees.
It appeared that some grading had taken place in the
northeast portion of the property along the banks of the

New River.
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4.§ Geotechnical Profile

As indicated by the boring logs, the subsurface pfofile
generally can be described as a two strata system as

follows:

A. From the surface to a depth of 2 to 5 feet sandy
silts and sandy clays  of 1low plasticity were
encountered. - The plasticity index of these soils
varied from 2 to 20. The soils generally are
weakly cemented and soft to moderately firm at
their present moisture contents. ‘

B. Beneath Stratum A silty to clayey sands and clean
sands with some gravel were encountered to the
full depth ¢f the borings. These soils are
medium dense; to very dense and are generally
weakly cemented. -

4.3 Groundwater & Soil Moisture Conditions

No free groundwater was encountered in the borings.
Soil moisture contents varied from 6 to 20 percent in

‘Stratum A and from 2 to 11 percent in Stratum B.

5. DISCUSSION & RECOMMENDATIONS

5.1 Analysis of Results

As indicated by their index properties, the soils of
Stratum A, particularly, are somewhat moisture sensi-
tive. Assuming a volume change on wetting of 5 percent

and a S5-foot depth of moisture sensitive soils, a
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settlement of 3.0 inches  is calculatéd.‘ It is likely
that the variation in potential settlement on wetting is
1 to 4 inches, and that differential'settlements of 2 to
3 inches could occur over relatively short distances.
Because of the potential for settlement and differential
settlement, it is recommended that the upper 4 to 5 feet
of native soil be removed and recompacted to prevent

damage to the proposed soil-cement erosion proteétion.

Most of the sampled materials are acceptable for use as
backfill and soil-cement. Blending and mixing may be
required depending on the exact gradation of material

generated for e&bankments. Careful selection and some

- e o =B .

blending will bé required for selection of soils to be
used in soil-cement. It is anticipated that material
can be mixed during grading operations, - at the dis-
cretion of the representative of the geotechnical
engineer, to provide high quality embankments. Site
grading, embankment design and soil-cement design

criteria are presented in the following sections.

Il

5.2 Surface Treatment

It is recommended that all vegetation, debris and trash
be removed from the site. At the discretion of the rep-—
resentative of the geotechnical engineer,. surficial
deposits of loose sand and finer grained materials
should be overexcavated and removed for use elsewhere on
the project site. It appears that 2 to 4 feet of Stra-

tum A soils will require overexcavation.
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The upper 6 inches of exposed native soils beneath cut
surfaces should be scarified, brought to within 2 per-
cent of the optimum moisture content and compacted to at
least 95 percent of maximum dry density as determined by

ASTM D698.

AN e O e

i

-
(%]
L]
w

Embankment Fill

All f£ill required to raise the levee up to design eleva-
tion should be free of excessive vegetation, debris and
other deleterious materials, and contain no particles
larger than 6 inches in diameter. It appears that most

of the on-site |materials are acceptable for use as em-

bankment £ill. !

o
. e

All £fill should be compacted to a minimum of 95 perbent
of maximum dry density as determined in accordance with
ASTM D698. The moisture content during compaction

should be maintained within 2 percent of optimum mois-

ture.

5.4 Typical Levee Sections

Embankment slopes of 1l:1 (horizontal to vertical) for
soil—-cement treated slopes and 4:1 for unprotected
slopes are proposed. Three'typical cross sections were
developed for analysis. Figures 1, 2 and 3 in Appendix

C illustrate typical levee sections along the New River,
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the Agué Fria River and the unprotected section, respec-
tively. Shown on these figures are the proposéd levee
geometry, water surface elevations and freeboard,
assumed maximum phreatic surface that could develop in

the levee and the extent of recommended overexcavation

of native soils.

It is noted that the location of the phreatic surface
within the levee was aséumed, and is considered very
conservative. Soil~cement typically has a very low
coefficient of permeability relative to the native and
embankment soils. Thus, seepage below the soil-cement
is anticipated prior to seepage through the soil-cement
section. The ¢hreatic surface would‘develop laterally
from the river ;and, considering the hydrograph for the
design storm, would likely not fully develop as shown in

Figures 1, 2 and 3.

5.5 Levee Stability

5.5.1 Analysis Procedure

The slope stabiiity of the levee sections shown in
Figures 1 through 3 were analyzed using the computer
program STABL developed by Purdue University (Siegel,
1975a, 1975b; Lovell, Sharma 'and Carpenter, 1984)*.
This program (up to and including version STABL4)

*References are listed at end of report.
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considers a generalized
(simplified Janbu or simplified

limiting equilibrium

Bishop) method of slices.

surfaces are generated and analyzed to determine the

critical shear surface.

Page 8

surface utilizing a

Irregular trial shear

In the simplified Janbu procedure, parallel side shear

forces are assumed, and vertical and horizontal force

equilibrium of the individual

slices are satisfied,

but overall moment equilibrium and moment equilibrium

of the individual slices are not satisfied. The com-

puted factor of safety

conservative relative to

more accurate méthods satisfying complete equilibrium.

1

]

5.5.2 Soil Paranmeters’

Based on the direct shear test results and our general

experience with similar

parameters and unit

assumed for the analyses.
nantly granular nature of
assumed to be cohesionless.

assigned to the soil-cement

weights

soils, the so0il strength
listed in Table 1 were
Because of the predomi-

the soils, the soils were

The cohesion values

are representative of

uniaxial compressive strengths of this material.

' 5.5.3 Analysis Results

The pertinent results

the stability analyses are

listed in Table 2, which presents minimum computed
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TABLE 1

Soil Parameters Assumed

for Stability Analyses

: 2
- T .,

| -

Q

Unit Weight Friction

i - Total Saturated Angle Cohesion
1 Material (pcf) (pcf) (degree) (psf)
f i Compact £ill, dry 115 125 33 0
%‘ Compact f£ill,
i saturated 115 125 31 0
i Native sand, dry 100 108 - 30 0
| i Native sand, I
| saturated 1100 108 ' 28 0
‘ .
i Soil-Cement, dry 130 142 0 . 5,000
Soil-Cement, :
saturated - 130 142 0 3,000

5. 74 SERGENT, HAUSKINS & BECKWITH

B l CONSULTING GEOTECHNICAL ENGINEERS
- '”OEMX-'UCSON-MM'EHOUE-MAFE-SALYLMECH‘V~ELPM

. i
' ;




it
s

Camelback Ranch Levee Design Page 10
Agua Fria River & New River

113th Avenue & Camelback Road

Maricopa County, Arizona

SHB Job No. E88-36

TABLE 2

' Results of Stability Analyses
1 Typical : Factor of
'l Section Condition Slope Safety
} : Figure 1 - Case 1 River side 3.78
.- Case I1 River side 1.82
l Case III River side 2.39
] Case III Land side 2.28
Figure 2 Case [ River side 4,00
l Case {I River side 1.92
Case iII River side 2,70
l .Case III Land side 2.31
Figure 3 ~ Case I River side 2.73
. Case II River side 1.62
3 Case III River side 2.27
l Case IIX " Land side 2.21
Note: Case I -~ - end of construction.
l Case IT - full phreatic surface subject to sudden
' drawdown.
' Case III - full phreatic surface at flood stage.
ll b
s, A SERGENT, HAUSKINS & BECKWITH
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safety factors for both river and land side slopes for
several conditions. Three conditions were considered,
including end of construction without a phreatic sur-
face, full development of the phreatic surface and

sudden drawdown.

(o} the three conditions assumed, sudden drawdown
subsequent to development of a full phreatic surface
results in the minimum computed séfety factor for thé
river side of the.embankment. Computed safety factors
vary from 1.62 to 1.92 for the three levee sections
analyzed, which exceed the recommended minimum of 1.5
for this condjtion. For all other conditions, com-
puted safety ?actors exceeded 2.0, indicating the
levees should not be subject to slope stability

problems once constructed.

5.6 Settlement Analysis

The settlement of the Agua FriaA levee section was
estimated to determine if the potential settlement of
the levees will impact the performance of the levees.
The settlement estimate was based on the fbllowing

assumptions or procedures:

° The depth to an incompressible layer is 30 feet.

° The average standard penetration test (SPT) blow
count is 20 blows per foot. '

o Deformation modulus is related to SPT blow count
as described by Schmertman (Wrench and Nowatzki,

1986).

| SERGENT, HAUSKINS & BECKWITH
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° Vertical stress due to embankment loading was
determined wusing the influence chart of Osterberg
(1957). :

° Poisson's ratio for the foundation soils is 0.35.

° Since the finer grained material will be over-
excavated, consolidation settlements are ignored.

The results of settlement analysis' are shown as a

settlement profile in Figure 4 in Appendix C.

A levee having a maximum height of 9 feet was assumed,
resulting in a maximum embankment load of 1,125 pounds
per square foot. For this loading, a maximum settlement
of 0.28 inch o&curring below the midpoint of the crest

!

was computed. {As shown on Figure 4, estimated maximum
and differential settlements are anticipated to be.
small. It is further expected that the major component

of the settlement will occur during construction, since
the predominantly granular foundation soils are not

subject to long-term consolidation settlements.

5.7 Erosion Protection

5.7.1 Protection Alternatives

Several alternatives, for erosion protection are
possible, including gabions, placed riprap and soil-
cement. Gabions and riprap would require a graded
rock-fill having a mean particle size in the range of

3 to 5 inches. Sources of a significant quantity of
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this type of aggregate within 5 miles of the prbject
site are limited. Both the haul distance and the
grading restriction increase  the cost of these op-
tions. Placement of the rock-fill on a 2:1 or 3:l
slope would also be difficult, unless a large hori-
zontal thickness were used. Considering the total
length of the dike and the above factors, these

-

alternatives are not recommended .

- s ..

5.7.2 Soil-Cement

Soil-cement 1is recommended for erosion protection on
the river slope of the levees. The native soils of
Stratum B typlically contain 10 to 30 percent material
finer than thé no. 200 sieve, and have a maximum
‘particle size of 1/2 inch or less. The soil-cement
protection should be constructed in 6~ to S-inéh lifts

 with a minimum horizontal width of 8 feet.

For estimating purposes, the cement content of soil-
cement should be 12 percent. The exact cement content
should be determined in accordance with ASTM D558,
D559 and D560 using the on-site soil that will be used
for the soil-cement treatment. Shrinkage cracks and

some maintenance should be expected with soil-cement

erosion protection.

5.8 Temporary Slopes During Construction

Temporary slopes during construction will depend upon

i g 1 SERGENT, HAUSKINS & BECKWITH

B ‘ CONSULTING GEQTECHNICAL ENGINEERS
T PHOEMIK « TUCSON + ALBUGUERQUE « SANTA FE - SALT LAKE CITY » EL PASO




Camelback Ranch Levee Design Page 14
Agua Fria River & New River

113th Avenue & Camelback Road

Maricopa County, Arizona

SHB Job No. EB88-36

the soils used .to construct the levees and the native
soils encountered during excavation. Soils with fines
contents on the order of 20 percent or more probably
will stand at a slope of 1l:l. For the cleaner sahds, a
temporéry allowable cut slope of 1 1/4:1 to 1 1/2:1 will
be required to prevent slumping or sloughing of levee
materials before the soil-cement section can be .con-

- s ww aw ow a

structed. The construction of the soil-cement section,
and estimates of the quantity of soil-cement required,
should consider that temporary slopes of 1 1/4:1 to 1

5 - i

1/2:1 may be required.

i G Tt TS N Eh & G .
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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

- i

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 tricone gear bits cannot be used to advance the hole due
to cobbles or caving conditioms, the ODEX (overburden drilling with the
eccentric method) is used. A percussion down-the-hole hammer underreams

o..) P
o s
-l - -

: the hole and 5 inch steel casing is introduced into the hole during drill-

}I : 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.

gl ' Sampling Procedures Dynamically driven tube samples are usually obtained

at selected intervals in the borings by the ASTM D1586 procedure. In
‘m many cases, 2" 0.D., 1 3/8" I.D. samplers are used to obtain the standard
g' 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
l 30 inch free fall drop hatmer 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
El realistic penetration values obtained for comnsideration in design. These

values are expressed in blows per foot on the logs. "Undisturbed" sam-
1 ' pling of softer soils is sometimes performed with thin walled Shelby tubes
fl (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-
L 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.

e ~ind oot

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. .

‘ CONSULTING GEOTELMNICAL ENGINEERS 1
PHOENIX « AUBUQUERQUE * SANTA FE « SALT LAKE CiTY

]
:@1 SERGENT, HAUSKINS & BECKWITH
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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.

[p— P

GRAPHIC] GROUP ’
{' MAJOR DIVISIONS SIMEOL] SysoL TYPICAL NAMES
. ° 2 GW Well graded gravels, gravel-sand mixtures,
. ga CLEAN GRAVELS or sand-gravel-cobble mixtures.
8- . {Less than 5% passes No. 200 sieve)
o "63 GP Poorly graded gravels, gravel-sand mix-
—§ x; P ’ tures, or sand-gravel-cobble mixtures.
[ -~
“ o -g R A .. ., Limits plot below [ 0
2o |958 GRAVELS WITH *A’* line & hatched zone ' GM [ Silty gravels, gravel-sand-silt mixtures.
2 3 2 FINES on-plasticity chart
a S
oe gﬁ {More than 12% Limits plot above / ‘ .
oz @ passes No. 200 sieve) | **A** Jine & hatched zone GC |Clayey gravels, gravel-sand-clay mixtures.
< H s on plasticity chart zé .
< 9 % o 9o d .
- 8 & ‘2 H 00 00| SW |Well graded sands. gravelly sands. -
B e 82 CLEAN SANDS 0 -8 v :
- € B 0 b o 0
g I O {Less than 5% passes No. 200 seive} o o o 0 d
L E’ w :'z: eees o Sp Poorly graded sands, gravelly sands.
> a° > e
i 2 |88 - "o
2 Sc? . "Lngmﬁs plot below bi%lo |14
= £8 SANDS WITH A’ line & hatched zone pi°(5lol] SM [Silty sands, sand-silt mixtures.
s c FINES -on plasticity chart v1%lole
- E-g (More than 12 % passes Limits plot above '°° %%
£ 9 No. 200 sieve) “*A** line & hatched zone (0 o°°°% SC Clayey sands, sand-clay mixtures,
= on plasticity chart - ¥%0,4%0
0 A
SILTS OF LOW P‘.ASTICITY H l M Inorganic silts, clayey silts with slight
- " Cu fLiquid Limit Less Than 50) HI | L |plasticity.
- o :
-l P
@ i, SILTS OF HIGH PLASTICITY Inorganic silts, micaceous or diatoma-
i (Liquid Limit More Than 50} MH  |ceous silty soils, elastic silts. .

CLAYS OF LOW PLASTICITY Ipo.rganic clays of low to medium pl_as-
PR CL ticity, gravelly clays, sandy clays, silty
{Liquid Limit Less Than 50) "/ clays, lean clays.

CLAYS OF HIGH PLASTICITY . Inorganic clays of high plastigit_y. fat
{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.

No. 200 sieve)

FINE-GRAINED SOILS
LINE &

{50% or more passes

CLAYS
LIMITS PLOT ABOVE [LIMITS PLOT BELOW

p e

HATCHED JONE ON | HATCHED ZDNE ON
PLASTICITY CHART | PLASTICITY CHART

PLASTICITY CHART ' DEFINITIONS OF SOIL FRACTIONS
SOIL COMPONENT PARTICLE SIZE RANGE
50
ng cH L~ )
g 40 /\/_ Cobbles Above 3 in.
- Gravel 3 in. to No. 4 sieve
Fad / — A LINE Coarse gravel 3in. to % in.
G 30 Fine gravel % in. 10 No. 4 sieve
poed CcL / Sand No. 4 to No. 200
gZO — MH Coarse No. 4 to No, 10
| Medium No. 10 to No, 40
* CLML—1— | Fine . No. 40 to No. 200
10 ¥ 17 Fines (silt or clay) Balow No. 200 sieve
AN ML
Q

o

10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT

(S >} _SERGENT, HAUSKINS & BECKWITH

[ ; CONSULTING OLOTECHNICAL ENGINEKRS
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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 Ffor description of relative
density of cohesionless, uncemented 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.

B 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 A Readily indented with
: thumbnail. v
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

<) SERGENT, HAUSKINS & BECKWITH

' B ' CONSULTING GFOTECHNICAL ENGINFEERS
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" SITE PLAN

SHOWING LOCATIONS OF TEST BORINGS
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Reference Drawing: "Camelback Ranch

A.L.T.A." by Coe & Van Loo Consulting Camelback Ranch Levee Design
Engineers, Inc., dated 9/14/87 » Agua Fria River & New River

113th Avenue & Camelback Road
‘Maricopa County, Arizona
SHB Job No. E88-36
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Camelback Ranch
PROJECT___Levee Design » LOG OF TEST BORING NO.

JoB NO._E88-36 _ DATE__2-15-88
. T 5 RIG TYPE CME-55
' s . S . BORING TYPE 6 5/8" Hollow Stem Auger
HE NS &3 | =2 | SURFACE ELEV. 1038'¢#
Tolegt] s ~lg8a | B¢ ez | & | patum Plan & Profile
Sd82) 5, (33| 4 8| 5
S 1888 IR EI R EN i3 REMARKS VISUAL CLASSIFICATION
0 ?/"
e / X]s |3t —1=| moist SANDY SILT, some clay,
:_" / ol 1a i ML very firm to low plasticity, brown
o//. firm L '
51 ol°le ES 12 moist SILTY SAND, predominant-
] o|clo medium dense | 1Y fine to medium
1 le SM— grained, subangular,
T olole | T nonplastic, brown
—t olols 1—
10 |~—1 ::: S'*_29'(mo‘req:overy)—““ rsl?te: some gravel at
B ] Stopped auger at 9'6"
T - Stopped sampler at 11'

15 | ——

GROUND WATER SAMP.LE TYPE e -
DEPTH HOUR DATE A - Auger cuttings. B - Block somple | [z SERGENT, HAUSKINS & BECKWITH A-5
none $ - 2" 0.D. 1,38"" | D. tube sample. .
U 4 3"’ 0.D. 2.42°’ 1.D. tube somple. 1 _§ { muvmozorswmsnow'!m iy paso
7 £ 3 0.D. thin-walled Shelby tube. TT§ T PHORMIX: TUGSON - ALBUOLEROUE * SANTA FE - SALT LAXE



Camelback Ranch
PROJECT__ Levee Design " LOG OF TEST BORING NO._ 2

; B NO._E88-36 DATE__2-15-88
l J0 3 RIG TYPE CME-55
i Y | i . | BoRING TYPE_ 6 5/8" Hollow Stem Auger
1 Plase e IS 83 | T2 | SURFACE ELEV. 1041'+
;l R . ,.: i85 | B3 ez | 22 | patum . Plan & Profile.
! £ [ £33 £ 2l3] $Es ] 88 | 20 | 273
‘ I REX 55 LR é’gj Z4a 33 3 REMARKS YISUAL CLASSIFICATION
| *"‘/;/4 E@S“‘ls Man-made FILL
| [ — —_
. Z"‘;{/"/ ZS 23 o= moist CLAYEY SAND, consider-
4 =
1.2 S| fimm to moa- | 2ble grevel peorly
———— S I 3 14 ’
| - Agéfﬁi > erately firm low plasticity to non-
| I P 4 plastic, brown
1 LSS0/
‘ 1 e =
| l ———deee | moist SILTY SAND, predominant-
- 10 |— .0, s-1—70 : ly fine to medium grain-
! . ] o ® ! Zgrgeg’zgse ed, subangular, nonplas-
i . , ] 00 SP= tic, brown
1 1l e ' T SM— note: considerable
| 'I - ' gravel from 11' to 14°'
!
| gl moist SILTY SAND & GRAVEL,
It GP=_ poorly graded, subround-
. GM very dense ed, nonplastic, brown
| 1 ’
]
N | !
|
‘ 1 25 | —— - Auger refused at 23'
| il e — on gravel
|
| ——
r —
; l -
|}
| ,II ——
wl = E
|
GROUND WATER
SAMPLE TYPE i
DEPTH HOUR DATE A — Avger cuttings, B -~ Block somple H | SERGENT, HAUSKINS&BECKW'TH

A-6

none $ -~ 2" C.D. 1.38°" L.D. tube sample, -
Uf- 3" 0.D. 2.42'* 1.D. tube sample. f
Tj- 3" O.D, thin-walled Shelby tube, t

I\, it
N ]

it

i CONSUL TING GEOTECHMNICAL ENGINEERS
PHOEMIX + TUCSON * ALBUOUERGUE « SANTA FE + SALT LAKE CITY » EL PASO
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Camelback Ranch R
' PROJECT___Levee Desian LOG OF TEST BORING NO._3

JoB NO._EB88-36 DATE__2-15-88

- 3'" 0.D. thin-walled Shelby tube. !

3 RIG TYPE CME-55
_ . $3 B 'gg . BORING TYPE 6 5/?" Hollow Stem Auger
! HE B : a:g >3 | 83 | 2 | SURFACEELEV. 10442 :
j ": §—':: ‘g‘ "é ™ E_:?a a é v e fl_' DATUM Plan & Profile
SlEis] 2, [slelgEs | 4] 8| B .
a c» So E o= » - T 0
} S| 85s| &8 |35 883 | &5 | 22 2 REMARKS _ VISUAL CLASSIFICATION
i' 0 (-] : o
S b i —6— moist to dry | SILTY SAND, trace of
T olole o 5~ gravel, predominantly
I """"" o[2lo Sr—3 4 zsrgeizzse fine to medium grained,
L IR b 1 4 o ) | . subangular, nonplastic,
5 ———*i ofele ST #{no-regovery)— ‘ brown
—] : olele note: trace of cobbles
i ©{2]0. from 21'6" to 23° '
(] (-]
—{ o[ {— .
10— o[2]° st+—18 T
. -] o -
| B -t W
ofofe
[-] (-]
B 2 B R —| o : o | .
B || o e .
- o{%0
N | o]0
} (-] o
R —E
hhhhhhhh ool Y l—a8-]+
SIS o . 1 o e — — 2
| 20| —— 2ol %_ 04——3
o o
e | of®
}' (] ° o ]
;%% ! ist CLAYEY SAND, t £
S 74 VS A A N S .
4 iw 17 SC—| mois » trace o
25] - ‘%42 5215 {50435 hard gravel, predominantly
T ] fine to medium grained,
“““““ . ‘ ' subangular to subround-
T - : ed, weakly to moderately
m R , ' lime cemented, low plas-
30 ) ticity, reddish brown
}' S Auger refused at 25'6"
on gravel & cobbles
1| =
] GROUND WATER SAMPLE TYPE ‘
: DEPTH | WOUR | DATE A - Avger cuttings, B - Block sample [~ 2]1 SERGENT, HAUSKINS & BECKWITH
none -2 0.D. 1,38" 1.D. tube sample. -1, B A A"7
- 3" 0.D. 2.42" 1.D, tube sample. l__ 2 mﬁx-mmwm:wmmonrm
T

PR
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Camelback Ranch o .
PROJECT___ Levee Design LOG OF TEST BORING NO._ 4

JOB NO._EB88-36 DATE__2-15-88

3 RIG TYPE CME-55
X . i . BORING TYPE 6 5/8" Hollow Stem Auger
... : .E;E >3 | 85 | T2 | SURFACE ELEV. 1039'+¢ _ :
Tl 82| 3 A7 £8% R .3 .ﬁ_g DATUM Plan & Profile
AR HHEE R R
R IR MM EEARERER £ REMARKS VISUAL CLASSIFICATION

0 . aprpte . .

S ',: | IM]s|—25- . slightly SANDY SILT, low plas-
R : ' : 2 - 6~ ML~| moist ticity to nonplastic,
] 15 .

R B H firm brown
5| —— 7 < O1—10 87 10° -
. / —CL-] slightly SANDY CLAY, low plas-
— // : moist ticity, brown :
S DO §B=|\_soft
10 —— %0 g t—17- sM—| slightly SAND, considerable
e s e moist gravel, some silt, pre-
e e . ‘ dominantly fine to me-
——] S medium dense dium grained, subangu-
— i lar, nonplastic, brown
15
R Stopped auger at 9'e6"
T _ __ Stopped sampler at 11'
— | |
R -+
e e ,-_‘L.___
GROUND WATER SAMPLE TYPE .
DEPTH HOUR DATE A - Auger cuttings, B — Block somple ! | SERGENT, HAUSKINS & BECKWITH

Iy onht

<
B l CONSULTING GEOTECHNICAL ENQMEERS

~ 3'* 0.D. 2.42"" LD, tube sampla. 1
‘ PHOEMX « TUCSON + AUBUQUEROUE + SANTA FE « SALT LAXE CITY « B, PASO

~ 3" 0.D. thin-walled Shelby tube,

none ? -2 0.D. 1.38" 1.D. tube sample. -




l Camelback . Ranch . ,
. PROJECT___Levee Design . LOG OF TEST BORING NO.__ 5

' JoB NO._E88-36 _ DATE__2-15-88 CME-55
| - = RN T 6 5/8" Hollow St
N J4d . iz . BORING TYPE : ollow em Auger
- I, H 3=t > | &5 | 5% | surrace ELEV. 1036.5'% :
‘ s [ 3583 |, 17| 88% ) &5 | sz | 58 [ oatom _Plan & Profile
ElEEE| 5 |alg)ses | 42| 28| 3
n g 55‘3 g_z; JE'. .,,5 5{333 g__:J 33 2 REMARKS VISUAL CLASSIFICATION
R R ESE A \ |
- Tl etoe S 13~ moist SILTY SAND, predomi-
: T ofof0 - : nantly fine grained
oy — | ofo° S1—14 11 moderately low plllasticigy to non-
| o] © ] . e o 1 :
\ . o{°lo {} | 16 SM firm plastic, brown
5 o{%fo 7 ¥ )
ofolo ‘note: some clay below
! ] ° ] 4' : to-
—_—— ) e e
l ....... 0 moist SAND, some silt & grav-
o |l Rt nodiun dense | ol Predoninancly fine
T Tl ese to very dense g ¢ Su
S B [ angular, nonplastic,
se o : llght brown
, Y Y SP-
LN N
' 1571 e Z S 33 jM'—
——— @ @ @
—— e
_— L N
S .o |—
e LN K J —-
. 20 Lome—d atara [5S.150./2]
- I i ' .
] T - [ Stopped auger at 19'6"
v R ' Sampler refused at 20'2"
: l 25 '
. R ]
1| = -
GROUND WATER SAMPLE TYPE i
DEPTH I:;;’l“e DATE A - Auger cu"inq’-l 8 " Block ‘-ovnpl- ‘EHV‘ SERGENT, HAUSKINS & BECKWITH A-9
’ S -2 0.D. 1.38"" LD, tube sample. s -
- 3 0.D. 2,42 1.D, tube sam:le. 1 Bj CONSULTING GEOTECHNICAL ENOINEERS
l ';!- 3" 0.D. thin-walled Shelby tube. I ml.mm-wmowu:-mtu{cﬁm-nrm)




Camelback Ranch _
pRrOJECT___Levee Design LOG OF TEST BORING NO._6
JOB NO E88-36 DATE__2-15-88

5 RIG TYPE CME-55
- g H - g > . BORING TYPE 6 5/8" Hollow Stem Auger
HE 2 E5E] 23 | 58 | 2% | sureaceeLew. 1035°¢
; §%§ _é ) ‘-:. i‘?:.; .g ; !.s f; DATUM Plan & PrOfile
£ | £33 £ |sfe{ 23| e | 3V | =3
g één“: 35 § vg 253 &2 zsé §5 REMARKS VISUAL CLASSIFICATION
o ,// po . |
e /// 2 S t-27— €Ll noist SANDY CLAY, low plas-
hi— ALL =z . ticit brown
----- evs [XsHro- . firm !
. 1 oo oA . Si-| moist SAND, considerable
Y E s ° SM loose silt, well graded, sub-
- 000 | , angular, nonplastic,
e pen T T e e N brown : : ,
el O o |- - —————
e} 0] o L] g%: moist SILTY SAND, some clay &
10 |-—— ol°|o 517 firm gravel, predominantly
2 fine to medium grained,
e subangular, weakly lime
—] . - ' cemented, low plastici-
e -t ty, brown
15 o =
. Stopped .auger at 9'6"
N Stopped sampler at 11'
........... 1
e e — %
GROUND WATER SAMPLE TYPE )
DEPTH | HOUR DATE | SERGENT, HAUSKINS & BECKWITH

A-10

- 3" 0.D. 2.42"" 1.D. tube sample. |
- 3" 0.D. thin-walled Shelby tube. t

[
B i CONSULTING OEOTECHMICAL ENCINEERS
= PHOEMIX « TUCSON + ALBUGUERQUE « SANTA FE » BALT LAXE CITY « £L FASO

A - Auger cuttings, B - Block sample §
none - 2" 0.D. 1.38" I.D. tube sampla. -1
- =
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Camelback Ranch
Levee Design

LOG OF TEST BORING NO.__7

PROJECTEBS 36 2-15-88
- DATE —io
JOB NO T RIG TYPE CME-55
[ - x n
(i3 . ix _ | sorinG TYPE 6 5/8" Hollow Stem Auger

Tl.c, o E5E | .5 83 | =% | SURFACE ELEV. 1033.5'4 ‘

l3stl 3 Sl E8e | % ez | 22 | patum Plan & Profile-

= | £330 2 fs]3|3f5 | 8% | 39 | £ :

FlEsi] g3 HHEEE R EE z3 REMARKS VISUAL CLASSIFICATION

ol BT Eas
R : : : & 2 —26 8—1ML| moist SANDY SILT, some clay,
1% R - , weakly lime cemented,
;:;: ::: S1T—Y7— -1 SM_A\flrm low plasticity, brown

5 [, R —e—52 3 'slightly SILTY SAND, predomi-
] @0 Sp= moist nantly fine grained,
— %% firm subangular, weakly lime
ORI BSara P S SC_. cemented, nonplastic,

S5 brown ‘

10 “__d.ﬁﬁ 571730 3 slightly SAND, some clay, pre-
____.zz N moist dominantly medium
A . grained, subangular to
”_“-i.oo — _SP~ very loose subrounded, nonplastic,

o brown

15 | ———{eeo Ezs*—311no‘re¢OVéry75M—' -

—— ::. . molst to SAND, some gravel &
1 e slightly silt, predominantly
— oo moist fine to medium grained,
20 [ S AT BGORID) mediom danse | SESLLEE o sspround-
o | &kﬁo very dense ! P !
—_— T
— : Stopped auger at 19'6"
N —_— Sampler refused at 19'8"
. -
—— —_
GROUND WATER SAMPLE TYPE .
DEPTH | WOUR | DATE A - Auger cuttings. B _ Block sample  |[§. 2}i SERGENT, HAUSKINS & BECKWITH
none § ~ 2 0.D. 1,38 I.D. tube sample. -7 B
Uf 3 0.D. 2.42" 1.D. tube sample. 1 | COMSULTING GEQTECHNICAL ENOWEERS
TL 3 0.D. thin-wolled Shelby tube, TTH PHOSMK: TUGON - ALRGUEROUS - SANTA FE - SALTLAYE CTY - L P20

A-11
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Camelback‘Ranch
Levee Design , LOG OF TEST BORING NO._8

PROJECT
Jos NO._E88-36 DATE__2-15-88
F RIG TYPE CME-55
N 5 s . ir . BORING TYPE 6 5/8" Hollow Stem Auger
S| acs 3 -°:'E= >3 | &2 | =% | SURFACE ELEV. 1033'+
s 1dse| 3 Sl ERe | E2 | G: | 4E | paTum Plan & Profile
| £330 2 |3|E]3ds ) e | 36| 2%
g 55‘;.' 35 E .§ 253 Za 33 5 REMARKS YISUAL CLASSIFICATION
5 T .
T ’KAsl—s 14 .
il £ moist SANDY SILT, low plas-
—— N Es-ms ML_{ soft to mod- ticity, brown |
| T : erately firm
5 — HUL ixis1—11
——_——— .} © ° o .
—— :o: A 6 moist SILTY SAND, trace of
R :z: A —{ SM.| jo0se to gx.taveil:, prgc_::lominant':ly‘
I ——— %o medium d ine to medium grained,
10 L-—— ofel° P U-i-16 ense subangular, nonplastic,
— - \\ light brown
— T Stopped auger at 9'g"
15 ) ’ Stopped sampler at 10'6"
—_— | |
]
e e |
GROUND WATER : SAMPLE TYPE i
DEPTH | HOUR DATE 1 A - Augercuttings. B - Block sample  {[§ 3t SERGENT, HAUSKINS & BECKWITH
none S ~ 2" 0.D. 1.38"" I,D. tube sample. - /H/ A-12
U 3 0.0, 2.42'" 1.D, tube sample. ! B) CONSUL TING GEGTECHNICAL ENOIMEERS
T{- 3" 0.D. thin-wolled Shelby tube, T PHOEMX « TUGSON - ABUCUERGUE - SANTA FE - SALT LAXE CITY - L PASO

\
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Camelback Ranch
pROJECT__ Levee Design ' . LOG OF TEST BORING NO._ 2
JOB NO._EB88-36 _ DATE__2-16-88

i RIG TYPE CME-55
X . ix . BORING TYPE 6 5/8 'HOllOW Stem Auger
Pl H EIE >3 | 83 | 32 | surrace ELEV. 1030.5°%
£ §§ el 3 o5 i3 & g s | e f_! DATUM Plan & Profile
t | £33 %, [B|E|323 S5 |39 | <3
Sl 83 &8 HEELR IR EN 2 REMARKS VISUAL CLASSIFICATION
0 2;7 - )
i / Xs —35— ~~ 7’| moist SANDY CLAY, low plas-
______ —_ CL - it
._whﬂ/éjf §-—20— 9 “very firm to ticity, brown
L firm
. o9 .
S|l or Z S115 moist SAND, some silt,. trace
Tl e e e . of gravel, predominantly
:;z ] ﬂgdiuﬁ dggize fine to medium grained,
=] oo | ery subangular, nonplastic,
10 |— v Kst20 ‘ prown
‘-—'— o'o.o SR:’_ :
R A I Y SM
L 2R J .
Tl e e
Je———! eoe -
15 [—1%°%" IX]sT-58
o e 0
________ L4 4
m— /4 :
U Y5757 2 o i S —8G—| moist CLAYEY SAND, consider-
20 | ——{“4%o ]S { 5045 able gravel, predomi-
g SR hard nantly fine to medium
e - grained, subangular,
R . h weakly lime cemented,
S "low plasticity, reddish
25 |— : brown
o B ' ' Stopped auger at 19'6""
R : Sampler refused at 20'5"
‘e —
GROUND WATER SAMPLE TYPE .

DEPTH HOUR DATE

i SERGENT, HAUSKINS & BECKWITH

2
B l CONSULTING GEQTECHMICAL ENOINEERS
= PHOENI « TUCSON « ALBUGUERGUE + SANTA FE « SALY LAKE CITY « EL PASO

A — Auger cuttings, B — Block sample |
none 54— 2'* 0.D. 1.38"" LD, tube sample. -

A-13

I\ »ft

- 3" 0.D. 2.42"" 1.D, tube sampla, 1
- 3" 0.D. thin-walled Shelby tubse. |
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Camelback Ranch '
Levee Design - LOG OF TEST BORING NO._10

: PROJECT
? . 5 RIG TYPE CME-55
L83 .| B . | BoriNG TYPE 6. 5/?" Hollow Stem Auger
HE : E;E >3 3% =% | SURFACE ELEV. 1030'+ :
R A lsss ] 58] 92 | 42 | patum Plan & Profile
W] |22, |33 s8] 4 8| B
| 2 355 §5 HHEEE 55 33 8 REMARKS VISUAL CLASSIFICATION
] 0 ool - |
— 1 o |o S 2 5-SM-| slightly SILTY SAND, predominant-
s S O S 0 P moist . ly fine to medium
¢ 1 ae STY7— 2 \ moderately grained, subangular,
E T e e : nonplastic, brown
51— .0 Eb 20 > firm
1 " SP=1 slightly SAND, trace of silt &
F‘g' — '.'.' ] SM™| moist gravel, predominantly’
et fine to medium grained
L2 N J [4
T e e [ medium dense subangular, nonplastic,
4] 10j-—— e S22 . brown
' R Stopped auger at 9'6"
S R e - Stopped sampler at 11'
l 15 | — '
————e |
-

ﬁ_
i

I
s
l |
!
;
|
|

n‘-\(l!l'i oty
i
I
:
|
1

1
|

| i
||

GROUND WATER SAMPLE TYPE

—t
' OETTH | MOUR | DATE A - Auger cuttings. B - Block sample  ([S~ )i SERGENT, HAUSKINS & BECKWITH
none $ o 2" 0.D. 1,38 1.D. tube somple. - /H/ A-14
U § 3" 0.D. 2.42"" 1.D. tube somple. § By CONSULTING QEQTECHNICAL ENQINEERS
T J 3" 0.D. thin-wolled Shelby tube. TU )T SHOEHX:TUGSON * ALBUCUERGUE - SANTA FE - SALT LAKE CITY - L PASO
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Camelback Ranch

Levee Design

LOG OF TEST BORING NO._11

e TeT: 2-16-88
zl J0B NO._~2 =22 DAT: z RIG TYPE CME-55
[ - = 1"
L8 B i . BORING TYPE___ 6 5/8" Hollow Stem Auger
7 i gl 35 E 3 &S | 5% | surrAcE ELEV. 1028'+
] e | 3%E] 3 Sl ERs ) FY L x| 22 ) paTum Plan & Profile
x| 55| 2 [3]3]3ES | 88 | 29 | 2%
_ g 550-:' g_g’ mg ,;E; £§§ g_j ;‘zé :‘;5 REMARKS VISUAL CLASSIFICATION
? ° RER SM ' '
! - ﬂ?: S 7 “| slightly SILTY SAND, predominant-
.o moist ly fine grained, sub-
- ) }E Si—io~ —3 £ angular, nonplastic,
T e soft brown
S{—1 *° Eﬂs?‘*lu 3 -
s N moist SAND, trace of silt &
] e oee I — : fine grained gravel,
' p— A SP= 'r]rhlce)giimtgense predominantly fine .to
] e e — SM— ‘ medium grained, sub-
_ 10 |—— *.°° EQLL—494no—recovery%——— angular, nonplastic,
' ——| aee light brown
S L N
o2
: °f swW
T ee 1T s TOWNTY moist SAND, considerable
‘ gl 15 | — °o°°° E 815046 3 SM verv dense gravel, trace of silt,
| = ¥ ‘ well graded, subangular,
o — nonplastic, light brown
‘ § et e e f— e
} l 20 |-—— Auger refused at 16°'
L —_— —t— - on gravel
‘ . - ‘
? B
i' - -+
|
1 GROUND WATER SAMPLE TYPE v
DEPTH | HOUR DATE A - Auger cuttings. B - Block somple  (fg 231 SERGENT, HAUSKINS & BECKWITH
none $ - 2" 0.0, 1.38" 1.D. tube somple. - /Hg

-~ 3" 0.D. 2.42'* 1.D. tube somple. 1
~ 3" 0.D. thin-walled Shelby tube.

| . CONSWRTING GEQTECHMICAL ENOMEERS

=T

PHOENIX + TUCSON » AUBUOUERQUE » SANTA FE « SALT LAXE CITY « £L PASO

15




Con

Camelback Ranch . :
Levee Design LOG OF TEST BORING NO._12

PROJECTEBB 36 2-16-88
JOB NO. - DATE -lo-
s RIG TYPE CME-55
s . S . BORING TYPE 6 5/8" Hollow Stem Auger
H ce e 35E) L5 | 82 | 2§ | sureaceeLev. 1027.57+
I X FlE8t ] B8 1 S | 428 | patum Plan & Profile
= [ £55] 2 |4]8]pE3] 88 ) 30| &% _ :
Sl &3 S1E1383 )| 25 | 33 2 REMARKS VISUAL CLASSIFICATION
0] 7 T% : o : :
olole IMiS |1~ |——|¥L—~5M| moist SILTY SAND, predominant-
i i ly fine to medium grain-
= %6%* SI—31 ?gggrately ed, subangular, nonplas-
5 T ':: . tic, brown
e ZS ! i gps-| moist ~SAND, some silt, pre-

dominantly medium to

i

B
‘| “
)

iee—| o @ SM— : .
R .. .. . - i > ézgzz to fine grained, subangu-
— 0 lar, nonplastic, light
4 10— ee e |X|81—17 ' brown ,
—= . note: trace of gravel
I . at 9'
u 15 Stopped auger at 9'6"
S : Stopped sampler at 11°
' S -

-t

‘ ' ......
| - .
. r

GROUND WATER SAMPLE TYPE b -
DEPTH HOUR DATE A - Auger cuttings. B ~ Block sample { s A SEHGENT, HAUSKINS & BECKWITH
none S — 2 0.D. 1.38" 1.D. tube sample. - fH/ A-16
B ‘ CONSUL TING DEQTECHNICAL ENOINEERS ”
T 00, thimewellnd Shalby b ESTY = PHOEMIX+ TUCSON - ALBUOUERCUE - SANTA FE « JALT LAKE CITY < 8L PASO

1-— 3" 0.D. 2.42"" 1.D, tube sampla. 1

' o - o




o~
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1
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F
i
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|
1
1
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Camelback Ranch

Levee Design

LOG OF TEST BORING NO._13

PROJECT 88-36 2-16-88
JoB NO.__EB8- DATE__2=16-
F RIG TYPE CME-55
iy s | E2 .. | BORING TYPE 6 _5/8" Hollow Stem Auger
- eI &3 | =2 | surraceeLev. 1028+ .
PRI sl gss | 38 22 f S | paTUM Plan .& Profile
s 1288 2 |eleless| dE | 38 | 3 —
t i 8o (| E isz SEEINEE REMARKS VISUAL CLASSIFICATION
S | Sae | 63 [&]A|823 ) &3 za 50

0 7 . -

SR //' S|—11 CL~| moist SANDY CLAY, low plas-
774 AL P
=44 5 = = \ medium firm ticity, brown

[}

s I 3 o - moist SILTY SAND, predominant-
— of] 8 : . ; gl
------ ohle X vory looas tol 1 fine o nedium orain-

(-] > 1 r
:°: SM—| medium dense tic, light brown ‘
——e °
I : ° : —
(-]
10— ofle [K]s |13
—— — Stopped auger at 9'6"
- Stopped sampler at 11°
15| —— - |
— - i
4 - a— o § o '
GROUND WATER SAMPLE TYPE L
DEPTH HOUR DATE A - Auger cuttings, B - Block sample |G 241 SERGENT, HAUSKINS & BECKWITH
none § = 2" 0.D, 1.38°" L.D. tube sample. ~/H/
Ug- 3" 0.D. 2.42"" 1.D. tube somple, i B | CONSULTING GEDTECHNICAL, ENOINEERS

T~

3" 0.D. thin-walled Shelby fube. el =" PHOEMIX * TUCSON « ALBUQUERQUE ¢ SANTA FE * SALT LAKE CITY « L PASO

A-

17




Camelback Ranch 4
PROJECT___Levee Design LOG OF TEST BORING NO._14 _
JOB NO._E88-36 DATE__2-16-88

3 RIG TYPE CME-55
L . ir . BORING TYPE 6 5/8" Hollow Stem Auger -
i o S5 E | LS &S | 3% | surFAcEELEV. 1025.5'+
R IR FlERe | B | s 42 | patum - Plan & Profile
T | E3:] 5, [E{F|3d3| 28] 9 | £}
FER R ER) S8 13|81 283 gj 35 £3 REMARKS VISUAL CLASSIFICATION
o177 K \
"""""" / XS 6 moist SANDY CLAY, low plas-
- / ZS' e Ci| very soft to ticity, dark brown
—e e firm
5 |——— 4_. Aul 36| 91| 16
R R AR moist SAND, trace of silt &
ees | gravel, predominantly
' e I . égg:g to Veryl fine to medium grained,
10 oo g—-g subangular, nonplastic,
N A E 1 light brown
e LTI B note: considerable
.o e Sp= gg?vel from 12'6" to
I I - i
— 2515046 -
15 n.o.o x
[ I )
I L N 4
....... — [ 2% X J
- - . . - —a—
20 s .‘... . s _-40 [
T T T
e Stopped auger at 19'6"
a5 e Stopped sampler at 21'
‘‘‘‘‘ 1
DEPTM | MOUR | DATE A - Avger cuttings. B - Block sample {291 SERGENT, HAUSKINS & BECKWITH

~ 3" O.D. 2.42"* 1.D. tube sample, | | CONSULTING OEOTECHNICAL ENGINEERS
~ 3 0.D. thin-walled Shalby tube. =Ty PHOEMK - TUCSON - ALBUGUERGUE + SANTA F€.+ SALT LAKE CITY + EL PASO

none F ~ 2" 0.D. 1.38"" I.D. tube sample. -1 B A-18

- Oan . 1 ' o m
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' Camelback Ranch .
. PROJECT Levee Design LOG OF TEST BORING NO._15
' JOB NO._EB88-36 DATE__2-16-88 )

- 3 RIG TYPE CME-55
- :: H . :s > . BORING TYPE 6 5/8" Hollow Stem Auger

. B o 35 E x5 | &S | =2 | surrace ELEv. 1026'% i

il R ._: 8% El t3 42 | patum Plan & Profile

=l £3:| 2, (3|8 385 e | 39 | 2
» o E 00 3 33 T2
) g éf_& k: 3 .§ sl283 | 23 38 2 REMARKS YISUAL CLASSIFICATION
0 2;/ : :
r— 5555 S 7 moist SANDY CLAY, low plas-
= e A -—-—-—CL— L
. _%/ S S 17 soft to mod- ticity, dark brown
' 4 _4 ' |_erately firm
5 AN Eif; B moist SAND, trace of silt,

o N i SP-| 1loose to - predominantly fine to
I B R I . medium grained, sub- -

' B ooe —SM{ medium dense angular, nonplastic,

1o T e e e 17 light brown

. m——"1 e e 117

] a“n_a note: trace of gravel

= u \ e

: : Stopped auger at 9'6"
15 ““ﬁ' | Stopped sampler at 11'

oo red

? —

:

sl —— |-
H

. {1 1
1 = ,

1

R——)

___.
{;

1
by
[ i

B

i

|
|

GROUND WATER SAMPLE TYPE
DEPTH HOUR DATE

none

Auger cuttings. B — Block semple (S~ ,}) SERGENT, HAUSKINS & BECKWITH

A -

S - 2" 0.D. 1.38°" 1.D, tube somple. -

U 3 0.D. 2.42 1.D. tuba sample. ‘ ! CONSULTING GEOTECHNICAL ENOINEERS

T 3!' faadi Randd m"l'm”"ﬂ.mmOWA'l'm"mm'n'm
‘

A-19

0.D. thin-wolled Shelby tube, 1

E e
N N
o N

-

————



Camelback Ranch

Levee Design LOG OF TEST BORING NO.__16

v

' PROJECT
' JosnNO._E88-36 DATE__2-16-88
| F RIG TYPE CME=55
S8 ] i . | BorING TYPE 6 5/8" Hollow Stem Auger
1 P, : .e:‘_g 23 | 83 | =2 | surraceeLEV. 1026'% .
!' P §§ el U g?: s | &3 v3 f;_:» DATUM Plan & Profile
< | £33 £ slaf 325 ] oe 24 2% -
. s ééé g_aj Sl3] 283 &4 33 3 REMARKS YISUAL CLASSIFICATION
) / : 18 oL.| moist SANDY CLAY, weakly lime
. = . ' cemented, low plastici-
- / S{10 firm to mod- | .o dark'brownp
' S U v.é ; erately firm !
of I¥ .
ST e ES ! / moist SILTY SAND, trace of
- :°: loose to gravel, predominantly
' —1el%e- sm—| dense ' fine to medium grained,
‘ —_loloe | , ° subangular, nonplastic,
) i (] (] :
- 10 |-—— of%]o gl—7— light brown
' 2 note: considerable
— e gravel at 8'
15 _ 1 Stopped auger at 9'6"
e Stopped sampler at 11°
. - i
!l — S o
' |
} ' et .
| B
) ff: |
| [
1 |=
,' ______ T
| e
1| =
i e ——
l GROUND WATER SAMPLE TYPE ‘
, DEPTH | HOUR PATE A - Auger cuttings. B - Block semple ([ ]| SERGENT, HAUSKINS & BECKWITH
none $ 2 0.D. 1,38 L.D. tube sample. -1 A-20
U 3" 0.D. 2.42'" 1.D. tube sample. 1 B COMSULTING GEOTECHMICAL ENGINEERS
l - Tl 3" 0.D. thin-watled Shelby tube, T QT PORMKCTUCEON - ABUGUERQUE - SANTATE - SALTUKE CTTY - L PASO




Camelback Ranch

Levee Design

LOG OF TEST BORING NO._17

PROJECT

JOB NO._E88-36 _ DATE__2-16-88 .
E RIG TYPE CME-55

) S R . | BoriNG TYPE 6 5/8" Hollow Stem Auger
Pl... : a;g >3 | &3 | 32 | surraceELev. 1024.5'+
VB s 5% i) s | B Lo Plan i Profile
= | £55 ) 2 |Sf5|sds| 88 | 20 | 27
PSR 85 |55lass| 23 | i i8 . REMARKS VISUAL CLASSIFICATION
G —={orye-

I o (] S ._.._6__. — .

= | ofels Xs SH=| moist SILTY SAND, some clay,

ofofe Sc 1 predominantly fine
R ) S 1 oose .
- ;O: S 7 13 grained, subangular,

5 ] .nf EZS““TB nonplastic, brown
___m":: — moist SAND, trace of silt,
e e medium dense | Predominantly fine to

S (PP to very dense medium grained, sub-
——] e angular, nonplastic,
10 |- zxo Eﬁs-_s4 gp— light brown
f:j:j':: note: some gravel at
A 8' & considerable grav-
T ee [T el at 12'e"
[ 2K 2N
15— o S1T732

20 (——

Auger refused at 16'
on gravel

U - 3" 0.D. 2.42"" 1.D, tube sample.
T - 3" 0.D. thin-walled Sheiby tube,

1

S S O (R I
.......... —| !
— L
!
GROUND WATER SAMPLE TYPE \
DEPTH | FOUR | OATE A - Auger cutings. B - Block sample (IS 2}l SERGENT, HAUSKINS & BECKWITH
none $ - 2" 0.D. 1.38°' L.D. tube sample. - 7“; -

| TING OEOTECHNICAL ENOINEERS
PHOENNL « TUCSON « ALBUGUERQUE * SANTA FE » SALT LAKE CTTY « B PASO




i

Camelback Ranch
Levee Design LOG OF TEST BORING NO._18 .

CME-55

PROJECT
JOB NO._EBB-36 _ DATE._2-17-88

RIG TYPE
BORING TYPE 6 5/8" Hollow Stem Auger

SURFACE ELEV. 10227+ .
DATUM Plan & Profile

froe-

foll drop hammer

Unified Soil
Classification

~~ REMARKS VISUAL CLASSIFICATION

Depth in Fest
Continuous
Penetration
Resistance
Geaphical

Log ’
Sample

Sample Type
Blows per foot
140 b, 30

Dry Density
Lbs, per cu. 1.
Moisture Content
Per Cant of Dey Wi

(o]

%)
l
RE
®
o
|
|
O
0

slightly SILTY SAND, trace of
moist clay, predominantly
fine grained, subangu-
lar, weakly lime ce-
SM™ mented, low plasticity.
to nonplastic, brown

........ oo moist SILTY SAND, predominant-|
ly fine grained, sub-
angular, nonplastic,
brown

l
0nn

S ooo

w0

|
!
<

i
©

firm

S
/

00000

h Q00000 00 o0

b0 0000000 0"

[

medium dense

10 ——t @ ® @

!

|

[ }

*

P D

| »
A
(o)
D

"""""" ° ] SP-| moist SAND, some silt, trace J
T e SM™ . of gravel, predominantl
R AR P N ?ﬁdiui dggi:e fine to medium grained,
15 ery < subangular, nonplastic,

LI light reddish brown

' _ N note: considerable

|
|
i
L ]
.
<
[47]
:
(o1}

ee L2JS{50/3%" (nojrecovery) gravel from 16' to 20°'

20

Stopped auger at 19'6"
Sampler refused at
19°'9k"

N - |
\
|

GROUND WATER SAMPLE TYPE

DEPTH HOUR DATE A ~ Auger cuttings, B - Block somple | S ¢—| SERGENT, HAUSKINS & BECKW”‘H
none $ - 2" 0.D. 1.38" 1.D, tube somple. -1, B -22

J CONSULTING GEOTECHNICAL ENONEERS
i ind PHOENIX + TUCSON » ALBUOUEROUE « BANTA FE « SALT LAXE CITY %, PASO

- 3 0.D. 2.42" 1D, tube somple. f
F - 3" 0.D. thin.walled Shelby tube.

J----;-------------------------;----......




. B -
. Camelback Ranch :
. proEcT__ bevee Design ~ LOG OF TEST BORING NoO._1°
‘ EB88-36 DATE__2-17-88
l {82 : RIG TYPE___ CME-55
x
N - :é > . BORING TYPE 6 5/8" Hollow Stem Auger
P, 2 E;E, 23 | 85 | z9 | SURFACE ELEV. 1019°¢ _
] L EEE| 3 AR s 25 | patum Plan & Profile
e | £33 £ |3|s] s8] 82 | 25 | 2% :
g ééé §_§ H 5 293 | 343 33 2 REMARKS VISUAL CLASSIFICATION
' o= 1777] |
: g /A —19- CL ! moist SANDY CLAY, weakly lime
eo s : cemented, low plastici-
’ ' 1 e X 12 4 2 firm ty, browr'l
—————] @ @ @& ——
5! oo E s1—a2 slightly SAND, trace of silt,
e ’.‘.‘ moist to predominantly £ine
i) a0 e moist grained, subangular, |
e A - ' medium dense nonplastic, light brown
""" Tl oee | i to very dense|{ note: trace of gravel
- L N A X_S_ 15 SP- at 7'6" & considerable
] T e | oM gravel from 15' to 20'
s ..0.. ’
[ et e L4 * . 8
® o0
' 15| —— 0 XS
. N B
[ 2K ]
———— e e @
! ] - ‘.0.. T
SR IO I P
‘ Y1) E— o.t.c Si150/5 =
. — == £
| ] T 1 I Stopped auger at 19'6"
L N _ ' Sampler refused at
V. 25 | — — 20'5%"
1 iy R
l GROUND WATER SAMPLE TYPE L
_ DEFTH ] MOUR | DATE A = Avger cuttings. B - Block sample  ([§ i SERGENT, HAUSKINS & BECKWITH
none $ - 2 0.D. 1.38"" 1.D. tube somple. 1Y A-23
Uj- 3" 0.D. 2.42"" 1.D. tube sample, | Bj CONSUATING GEQTECHNICAL ENGINEERS
' Tl- 3" 0.D. thin-walled Shelby tube. TTq T PHOEMNC TUCSON  ALBUOUERQUS + SANTA FE - SALT LARE GTY * €1 PASO




l Camelback Ranch
g PROJECT___eVee DeSign ' ' LOG OF TEST BORING NO._20
f§ josNo._EB8-36 DATE_2-17-88

' i RIG TYPE CME-55
b . S BORING TYPE 6 5/8" Hollow Stem Auger
3 sl §2E .= | %8 $ 1016'%
] Pl 21208 25 | 8% | 3 | SURFACEELEV. i :
' Sl EEE] 5 A= ERT ] 38 G2 | 22 | oarum Plan & Profile
S &85 88 |5151283] &3 | &3 2 REMARKS VISUAL CLASSIFICATION
]l o el — .
o : o S—17 6 SM moist SILTY SAND, trace of
=1 oo’ A . - . gravel, predominantl
S—— .°.°'°_‘ S'”"l'l" 8 §;§$e§; ?ig;l fine tc'> medium grainZd,
.o - subangular, nonplastic,
517 ..... S 12 3 brown
et R - slightly SAND, trace of silt,
A SP—! moist to | predominantly fine to:
] e - SM_{ moist medium grained, sub-
e Xs.ﬁz 5 medium dense ax}gular, nonplastic,
' SN SN : light brown
_______ [ I
“opzps = \ . note: trace of gravel
T 1ofole at 7'6"
—olela ] -
' 15 | -~ ::: X ST 62 7 moist SILTY SAND, considerable
—— of? ' gravel, poorly graded,
) ——— ::o ~very dense subangular, weakly lime
e {ofofo | SM . cemented, nonplastic to
s ] M . low plasticity, light
20 |———— of2fe [X]sT 69 5 ' reddish brown
- alola |
. —— S - ! Stopped auger at 19'6"
S . : . Stopped sampler at 21'
. 25 ¢
' B e ) B
GROUND WATER
SAMPLE TYPE - :
' DEPTH | HOUR DATE A - Auger cuttings. B - Block sample |[§ — SERGENT, HAUSKINS & BECKWITH
none § - 27 0.0. 138" L.D. tube sample. =5 A-24
- 3" 0.D. 2.42"° 1.D. tube sample. { Bj CONSULTING OEOTECHNICAL ENGINEERS
. ’ — 3 0.0, thin-walled Shelby tube. =1 PHOEMIX « TUCSON + AUBUOUERGUE « SANTA FE » SALT LAKE CITY + €L PASO

—_—
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Camelback Ranch
Levee Design

LOG OF TEST BORING NO._21

'* 0.D. thin-wolled Shelby tuba,

oo, E8B-3€ 2-16-88
i} JoBNO ‘ DATE = _1G TYPE CME-55
. éo H . :c; > . - BORING TYPE 6 5/8’" Hollow Stem Auger
7 K e, : E:E > 5% z% SURFACE ELEV. 1019.5'%
{ 2 s FLERe | B2 [ Gz | 28 | patum Plan & Profile
’ | €53 = 2|3l g8 ] S | 28 | 2% ‘
R HBEIEHHEEEAN IR z S REMARKS VISUAL CLASSIFICATION
- o vox (L wiwv [« Q.4 QJ =0 ouv
] 0 - "77" ,
l e / St—22- moist SILTY CLAY, some sand,
— A . medium plasticity, dark
q__*_;jéj gi-10 ZOfL—€L~ firm to soft | | - o !
1 .= R
- = , .
' IS AN gp=| moist SAND, trace of silt,
——| e f_. oM predominantly fine to
N‘ 10— *f . Xlst—s loose medium grained, sub-
; ° angular, nonplastic,
e light brown :
: T Stopped auger at 9'6"
15 ] Stopped sampler at 11°'
. —_— i 1
h e e 1
] S . ‘
.il — -
GROUND WATER SAMPLE TYPE r
DEPTH HOUR DATE A - Auger cuttings, B - Block sample 1 § f_l SERGENT, HAUSKINS & BECKWITH
: none $ - 2" 0.D, 1.38"" 1D, tube sample. -/H/
v F 3" 0.D. 2.42"" LD, tube sampla. ‘_ '.B. lmoem.mm.umumma?m%:‘mﬁ!m-nrm
|I , )3

A-25




' Camelback Ranch v
Levee Design " LOG OF TEST BORING NO._22

a [ROJECT 88-36 2-16-88
JoB No.__EB88~- DATE -0~
' F: RIG TYPE CME-55
N 5 . . 33‘ . BORING TYPE 6 5/8" Hollow Stem Auger
L P kN >3 | &S | 3% | surrace ELEv. 1020'#
| 33E| 3 e8| E2 1 Lz | 42 | patum Plan & Profile
| £53] 2 |3|3| S5 88 | S | 2%
s 335 55 j fg 23| &3 35 5 REMARKS VISUAL CLASSIFICATION
0 /7 :
“‘""‘/ Z s 9- moist SANDY CLAY, low to me-
eL— _ . '
s . e moderately dium plasticity, brown
firm .
__._____.‘%f A0l 1.1 Qe .
5 o N SC7] moist CLAYEY SAND, consider-
VR moderatel able silt, predominant-
' A gﬁ— firm Y ly fine grained, sub-
- angular, low plastici-

moist SAND, some silt, trace

7 - ty, light brown
10 [~ / sl T
//[ S27 CL™

of gravel, predominant-

ly fine to medium grain-
ed, subangular, nonplas-
+tic, light brown

moist SILTY CLAY, some sand,
weakly lime cemented,

15}

|

1=
=7
|

|

I

l "___' ' _ ' very firm medium plasticity, brown
_ —_ —f -+ Stopped auger at 9'e"
' T Stopped sampler at 11'
- |
GROUND WATER SAMPLE TYPE \
l DEPTH HOUR DATE A - Auger cuttings. B . Block somple | g :l SERGENT, HAUSKINS & BECKWITH
none $ = 2" 0.D. 1.38” 1.D. tube sample. - 7}-[/ A-26
- 3 0.D. 2.42" 1.D, tube sample. i Bj CONSULTING GEOTECHNICAL ENOINEERS .
I 1 ~ 3 0.D. thin-walled Shelby tube. TR T rORMK: TUGSON - ALBUOUERQUE + SANTA FE - BALT LAKE CITY - €1.PASO
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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 loads 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
witg a rebound cugve 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 loads
to obtain the cohesion and angle of internal friction. When
necessary, samples are saturated and/or consolidated before
shearing in order to approximate the ant1c1pated controlling
field loading conditions.

s ) SERGENT, HAUSKINS & BECKWITH
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SERGENT, HAUSKINS & BECKWITH

l TABULATION OF TEST RESULTS
' Job No. E88-35
WO 1
I
¥ HOLE . UNIFIED SIEVE ANALYSIS-ACCUN % PASSING LABNG— .
l ND DEPTH  CLASS L.L. P.1. $200 4100 450 #40 430 #16 HO0 #8 # 25" .373.5% f L
JSU 1T LS 20 2,53 3504 60 8t 10" 42— I
3] g
' # ' 264 O 2 6 64 75 B4 83 91 97 99 99 100 8-36-2
. . . . : o \\\
' 13 . 0-4'6" SN NV NP 137 21 39 (55 67 86 94 36100 8-36-10 S
34 0-476* ML 21t (BB B0 8 92 98 .99 99 100 ' 8-36-17
' 85 264 st N oW GD T2 o84 %2 W 99 99 99 100 8-36-24
" 6 26"-4' SH-SH NV NP 120 16 27 37 (48 69 83 86 92 92 93 %
' 100 , 8-36-30
71 4'6*-576" SP-SC 28§ 8.4 9 13 24 A3 87 9B 93 100 8-36-36
" N
_ |
' 1 -2' ML 23 2 63 78 91 9% 98 93 100 8-36-28
n. 18 5-91 SN W NP 26 3¢ (46) 5B 71 B9 95 9 100 8-36-41
1 264" €L 3 11 & 63 81 88 93 98 99 100 8-36-44
t .
l $0 "-2' SN NV NP 24 33 48\ RO 72 90 9% 97 100 8-36-50
Ho 4'6°-6" SP-SN NV NP 5.4 3 20 37 §4) 75 84 85 0 N 9 9%
! 100 - 8-36-32
H1 26'-4 SPSH NY NP 5.6 13 34 56\ 76 94 9% 97 9% 99 100 8-36-55
H2 : B-2' S MNP 33 G0y 70 81 B8 S5 97 98 .99 99 100 B-36-39
" om E-4T  SH NV NP 20 30 48 62 79 9T 93 100 ' 8-36-64
H4 2E-4r (L 2B 12 S4NG66 85 92 % 9 8-36-68

- 'I -“ - -_2 - ’ - -




SERGENT, HAUSKINS & BECKWITH

TABULATION OF TEST RESULTS

Jab No. E88-36
W/0 1t

HOLE UNIFIED STEVE ANALYSIS-ACCUM % PASSING LAB NO
No DEPTH  CLASS, L.L. P.I. #200 %100 350 #40 #30 #16 #f0 28 &4 .25" ,375".5"
J3* 1 L3 2 2,530 3.5"40 6" Bt 10t 127

#13 0-4! tL 32 14 52 61 7L 75 79 82 83 83 B4 83 8

2 % 71w 8-36-73
#16 4'6"-6"  SH NV ONP IS5 31 B0 74 B5 94 96 97 98 9B 100 g-36-81
17 21674 ON NVONP 39 51 63 81 83 % 33 9 100 8-36-34
121 2'6"-4" (L 4 20 79 B8 94 9% W 9 8-36-90
i 2'6*-¢ oM 23 2 /4;7A 37) 73 85 %1 97 98 33 93 100 g§-36-18
19 2'6"-3'6" SP-SM NV NFl 6.5 14 (42) 72 89 98 100 _ §-36-103
120 §*-2! M 24 Z‘ @jj’ 71 8 8 34 9% 3% 37 939 100 g8-36-103
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HAUSKEINS %

BECEWITH

CONSULTING SEDTECHNICAL ENSINEERS

REFORT oF LABRORATORY TESTS

FROJECT: CAMELBAZE RANCH

LOCATION: #5 @ 4'6"-5'6"

DATE
JOB NO.
W.0.NO.

LAR NO.

DIRECT SHEAR TEST (SATURATED)ASTM D-3080

FOINT NO. 1 (NORMAL STRESS

Initial Moisture Content
Dry Density
Moisture at Saturation

Mawimum Veftical Defmrmation @ T max.

Shearing Stress, T max.

FOINT NO. 2 CNDRM?L STRESS

Initial Moisture Content !
Dry Density

Moisture at Saturation

Mawimum Vertical Deformation @ T max.
Shearing Stress, T max.

FOINT NO. 2 (NDRMAL STRESS
Initial Moisture Content

Dry Density

Moisture at Saturation

Maximum Vertical Defarmation @ T max.

Shearing Stress, T max.

0. 9393 KSF
17.9%
i05.1

21L.7%

0. 003
0.7

2.059 ESF)
18.1%
106.0

21.3%

—0. 006

=.998 ESF)
1€.8%
106.4

21.9%

-0.014

1.8

$/23/88

EBB-3I&

LE/CU FT

IN

-

SF

LB/CU FT
IN

KSF

LB/CU.FT
IN

ESF




SHEARING STRESS (KSF)

H N G A B G A O O O S S o

DIRECT SHEAR

#5 @ 4?6”‘3_5?6!?

----------------------- ;/Ezl/
_ {i
| 2 4 5 a
1 3 5 7

NORMAL STRESS (KSF)
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SERGENT, HAUSKINS &
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CONSULTING SEDTECHNICAL ENGINEERS

FREFORT OF LABORATORY TESTS
FROJECT: CAMELRACHE FANCH

LOCATION: #7 @ 4'e"-376"

DIRECT SHEAR TESTCIN

FOINT NO. 1 C(NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation € T max.

l

T max. |
|

Shearing Stress,

FOINT NO. 2 C(NORMAL STRESS

Initial Moisture Content
Dry Density

Mawimum Vertical Deformaticn @ T max.
T max.

Shearing Stress,

FOINT NO. 2 C(NORMAL STRESS

Initial Moisture Content
Dry Density
Maximun Vertical Deformation @ T max.

Shearing Stress, T max.

DATE
JOER NO.
W.0.NGO.

LAE NO.

SITU JASTM D-30BO

0.3935 KSF)

2,039 KSF)

2.998 KSF)

3.3%

90.3

O, 009

0.9

14.1%

80.2

-0.002

1.7

2.7%

2.9

-, 003

2/29/88
EBB-36
1

36

LB/CU FT
IN

KSF

LE/CU FT
IN

KSF

LE/CU FT
IN

KSF



_ DI'RECT SHEAR
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SERIEENT, HAUSKINS % BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS

REFORT OF LABORATORY TESTS
PROJECT: CAMELBACK RANCH

LOCATION: #8 @ 3’6"-10'6"

DIRECT SHEAR TESTCIN
POINT NO. 1 . (NORMAL STRESS
Initial Moisture antent

Dry Density

Maximum Vertical Deformation @ T max.

l
1

Shearing Stress, T max.

FOINT NO. 2 (NDEMAL STRESS

Initial Moisture Content
Dry Density
Méximum Vertical Deformation @ T max.
Shearing Stress, T max.

FOINT NO. 2 (NORMAL STRESS
Initial Maisfure Content
Dry Density ‘

Maximumn Vertical Deformation @ T max.

Shearing Stress, T max.

DATE
JOB NO.
W.0.NO.
LAER NO.
SITU 1ASTM D-3080

0,995 KSF)

4]

~ e
Ju 2

(LR}

0. 007

0.8

2,059 KSF)

2. 2%

4.6

0.014

1.3

2.998 KSF)

3.1%

98.8

0.014

= /75,88
EQS-36
1

o Sy
-

LE/CU FT
IN

FSF

LE/CU FT
IN

kSF

LE/CU FT
IN

KSF




SHEARNG STRESS (KSF)

DIRECT SHEAR

48 @ 9'6"'—10'6"
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SERGENT, HAUSHINS %

BECKWITH

CONSULTING SEOTECHNICAL ENSZINEERS

REFORT OF LARORATORY TESTS
PROJECT: CAMELBACE FANCH

LOCATION: #19 @ 2'6"-3'6"

DATE

JORBR NO.

W.0.NO.

LAE NO.

DIEECT.SHEAE TESTC¢IN SITU JASTM D-3080

FOINT NO. 1 (NORMAL STRESS

Initial Moisture Content
Dry Density

Mawimum Yertical Deformaticon @ T max..

Shearing Stress, T max. '

CFOINT NO. 2 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

FOINT NO. 2 (NORMAL STRESS

Ihitial Moisture Content
Dry Density :
Maximum Vertical Deforinaticon @ T max.

Shearing Stress, T max.

0,995 KSF)

2.053 KSF)

ul bl
W

0.013

. 938 KBF)

<k
.l.U'-\'

2/29/88
EB8-36
1

103

LEB/CU FT
IN

KSF

LB/CU FT
IN

KSF

LE/CU FT

IN

KSF




|

SHEARNG STRESS (KSF)

11-49

DIRECT SHEAR

#19 @ 2'6' r___3r6‘rr

......................

NORMAL STRESS (KSF)






