
;', '

'.'!

!-',

.', .

,.: . ~ ,. '

,,'

'i

t'

'";" •.1,

....
;,'" ';.

, '

;,: .. :

I Ii
" :1

''':j

: ,,'
,,:!,

.',.'

, : ,
'.Ii "' ...

··j-·;i

_',: I.

: ",:'

"

•• j ••••

.!. ,'.;

"'"1:

,.i' Ii : I

'''.

;;;,;.; ..

'j

l , .. ': ~ '

. "
:,. :: : : I

:',",' ',..
.1 '! . i !~',:;'r ". :

i. :••.•

of
qf: Mc::Library

.::':j·;!.1:0 ".
'.f:, ":~r~r1go
, ':S009

,: ."
't, '

i':

.,' :~ .' '.

,j-,

":1.>:, .

" .'

;" ;:

,!

.. , :.

.!.

,',

i:

".!'

, ,.,'

: , ~.

: ;:
. I.; I

..... .! ...

; :! .:,:-' ;'! <'
-j j. ,

-,i

.' ~,,; • I' , .'

".i,
;"; ;

. ~ -'

';' '~ I I !';'"; ....

. :,.:

, '
",

.! :~".,'

".. ,

,!

:j,

,:1,

: -I,

'!.

" ,

:.j'

,,'

,.,

,.

'"

'.:., ,'.:,

.-.',

" ,

j: .. ;

. ' I'"I I' ,':

,'r' '.

i

;."
" .', I ,

;,,:'

".'

'i

:,1,

., ,':! ';1 i:. ..' .~' : ' .;. :I; ·1,.

GEOTECHNICAL !'INVESTIGATION :REPo'RT,r
. '; : .. ; " ,:: ,.; ,;,' .' -: ~ .'_ !i' '; !. !; : 'I:;' :, i ;', 'I~ ';:' i ;; "': :' 1 ;1 .

Camelback, Ranch' Levee Design ' "i;
, .' .. i " ~ : . ; ' . ~: i· 1 !;: .. .' ! .:~ : " " .. : ) ; :'' .;

Agua FriaRiver'& "New 'River ,":

,:113thAvenue \& :'ca~~lback' ~~ad:~:
'" ';"'.:' .. :, ,: ,',1,'.,:" ',: ;;.': :':: .'.' . .',': ';",'; ,:::':' :: ",

'" 'j Maricopa 'County',' Arizona
.:,:;:.

'. ~.

1.;' I.,··
.;1'

, "i
j.

,': ~.: ,"

'j':

".:: .

, ". \!

",:i "

'. I,'

'! .

'" 1.'

.;:1'1'.

"

"

Consulting Geotechnical Engineers
PHOENIX. ALBUQUERQUEf SANTA FE • SALT LAKE CITY. EL PASO. TUCSON

.".';.

,.'!,

t" " ~ • ,:

.'!. ;"
:.:1 ' ;, : :~"'" .

I ""

., ;..
'.': :!."

,.;!.. i:.·

;'.::,! .,!

.·Z·. "

:'1.,

SHB Job No. E88~36

iii.: .

I"

,;.', ".



"1

-~-
~M~__S_E_R_G_E_N_T_,_H_A_U_S_K_IN_S_&_B_E_C_K_W_IT_H__c_O_N_S_U_L_T_1_N_G_G_EO_T_E_C_H_N_I_C_A_L_E_N_G_I_N_E_E_R_S

1~~ APPLIED SOIL MECHANICS ENGINEERING GEOLOGY MATERIALS ENGINEERING HYDROLOGY

- t - ~:..~::~';;~ ~~RHGA~~TE:·;~.O .• P.E. ~~~~ABE:·LHL~URSuK~~~R~P~E. ~~~~~; ~.' :RE~;WITH, P.E, =~=~~TC~·E~~~:~E.P.E.
RALPH E. WEEKS. P.G. ROBERT W. CROSSLEY, P.E. JAMES H. CLARY. C.P.G. JAMES R. FAHY. P.E.
DARREL L. BUFFINGTON, P.E. JONATHAN A. CRYSTAL. P.E. NICHOLAS T. KORECKI. P.E. MICHAEL HULPK£. p.e.
DONALD VAN BUSKIRK. P.G. PAUL V. SMITH. P.G. GERALD P. LINDSEY. P.G. DAVID E. PETERSON, P.G.
DALE V, BEDENKOF". P.E. NORMAN H. WETZ. P.E. RONALD E. RACER. P.G. ALBERT C. RUCKMAN. P.E.

PAUL. KAPl.AN, P.E.

March 31, 1988

Coe and Van Loo
Consulting Engineers, Inc.
4550 North 12th Street
Phoenix, Arizona 85014

SHB Job No. E88-36

Attention: Ashok C. Patel, P.E., R.L.S.

Re: Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona

Gentlemen:

Our Geotechnical I~vestigation Report on the referenced

project is herewitH submitted. The report includes results

of test drilling and laboratory analysis, and recommended

criteria for levee design and related earthwork.

Should

tact us.

any ques tions arise, please do not hesitate to con-

Copies:

Beckwith Engineers

Addressee (3)

PHOENIX, ARIZONA 85009

PHOENIX

(602) 272-6848

REPLY TO:

TUCSON

(602) 792-2779

323r W. VIRGINIA,

AI!.BUQUEROUE

(505) 684-0950

SANTA FE

(505) 47 I -7636

SALT LAKE CITY

(601) 266-0720

EL PASO

(915)564-1017
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2. PROPOSED CONSTRUqTION,
I
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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 Eng~neers, Inc.

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 Pria

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 relateo

earthwork.

Page 1

It is understood that about 13,000 linear feet of

earthen levees are planned for the site. These dikes

will provide flood protection from both the New River

and the Agua Pria River. The existing channel of the

New River will be widened to accept flood 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 4:1 (horizontal to vertical) slopes are".-----planned for the land side of the levees and about 1:1

slopes for the river side.

Camelback Ranch Levee Design
Agua Pria River & New River
113th Ave nue & Came lback Road
Maricopa County, Arizona
SHB Job No. E88-36
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Page 2

3. INVESTIGATION

3.1 Subsurface Exploration

duration of the 100-year flood in the New River will be

less than six hours.

_1-js:/tl SERGENT, HAUSKINS & BECKWITH
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1/2 feet

to 7 1/2

that the

details involved in final design vary signifi

from those outlined above, this firm should be

for review and possible revision of .recommen-

Should

cantly

notified

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

Twenty-two exploratory 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 SIB-inch

O.D. hollow stern auger. Standard penetration testing

and open-end drive sampling were performed at selected

intervals in the borings.

dations.

velocities are estimated to be about 5 1/2 to 8

per second (fps) in the Agua Fria River and 6

fps in the New River. It is further understood

A levee freeboard of 5 feet is anticipated for the 100-

year flood. The 100-year flood will result in flows of

about 95,000 cubic feet. per second (cf s) in the Agua

Fria River and 39,000 cfs in the New River. Stream flow
11
1.,
I
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I
I
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J
I
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I
I
I



4.1 Site Conditions

3.2 Laboratory Analysis

I
4. SITE CONDITIONS & !GEOTECHNICAL PROFILE

Page 3

boring locations and logs of the test bor

field investigation was supervised by Roman

staff engineer of this firm.

showing the

ings. The

Y. Jauregui,

The moisture content and dry density of selected samples

recovered were determined. The results of these tests

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

analysis, Atterberg limits and direct shear tests were

performed on selected samples. The results of these

tests are presented in Appendix B.

..'~I SERGENT, HAUSKINS & BECKWITH
1 ~ B I CONSUlTHG GEO"",CHNlC'L ENG...EAS

_ t - J'IttOt!Nlic • T\JCSON • ALBUOUEAOUE • SAHlA FE • SALT l..N(E CtTY • El PASO

The general 5i te 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.

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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5. DISCUSSION & RECOMMENDATIONS

4.3 Groundwater & Soil Moisture Conditions

5.1 Analysis of Results
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Page 4

encountered in the borings.

varied from 6 to 20 percent in

percent in Stratum B.

by the boring logs, the subsurface profile

be described as a two strata system as

No free groundwater was

Soil moisture contents

Stratum A and from 2 to 11

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 5-foot depth of moisture sensitive soils, a

A. From the surface to a depth of 2 to 5 feet sandy
silts and sandy clays. of low 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.

As indicated

generally can

follows:

4.2 Geotechnical Profile

Camelback Ranch Levee Design
Agua Fria River & New River
ll3th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88~36
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5.2 Surface Treatment
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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.

settlement of 3.0 inches' is calculated. It is likely

that the variation in potential settlement on wetting is

I 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 diffe'rential

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 protection.

Page 5

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

blending will b~ 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

engi neer, to provide high quality embankments. Site

grading, embankment design· and soil-cement design

criteria are presented in the following sections.

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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5.4 Typical Levee Sections
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Embankment slopes of 1:1 (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,

All fill 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 Imaterials are acceptable for use as em

bankment f ill. I

Page 6

of exposed native soils beneath cut

scarified, brought to within 2 per

moisture content and compacted to at

maximum dry density as determined by

should be compacted to a minimum of 95 percent

dry density as determined in accordance with

The moisture content during compaction

maintained within 2 percent of optimum mois-

of maximum

ASTM D6 98.

should be

ture.

All fill

The upper 6 inches

surfaces should be

cent of the optimum

least 95 percent of

ASTM D698.

5.3 Embankment Fill

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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of native soils.

*References are listed at end of report.

5.5 Levee Stability

Page 7

and the unprotected section, respec

these figures are the proposed levee

surface elevations and freeboard,

phreatic surface that could develop in

the extent of recommended overexcavationand

water

maximum

levee

design

Figures

the

The slope stability of the levee sections shown in

Figures 1 through 3 were analyzed using the computer

program STABL developed by Purdue University (Siegel,

197 Sa, 197 5b: Love 11, Sharma and Carpenter, 1984)*.

This program (up to and including version STABL4)

It is noted that the location of the phreatic surface

within the levee was assumed, 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 wrior to seepage through the soil-cement

section. The Whreatic surface would develop laterally,
from the river ,and, considering the hydrograph for the

storm, would likely not fully develop as shown in

1, 2 and 3.

_1-
..!~l SERGENT, HAUSKINS & BECKWITH

1~1 CQNsu.TING GEOTECHNICAl. ENG...ER$
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the Agua Fria River

tively. Shown on

geometry ,

assumed

5.5.1 Analysis Procedure

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-3611
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111

5.5.2 Soil Parameters'

In th~ 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 is conservative relative to

more accurate m~thods satisfying complete equilibrium.
!

Based on the direct shear test results and our general

experience with similar soils, the soil strength

parameters and unit weights listed in Table 1 were

assumed for the analyses. Because of the predomi

nantly granular nature of the soils, the soils were

assumed to be cohesionless. The cohesion values

assigned to the· soil-cement are representative of

uniaxial compressive strengths of this material.

a generalized shear surface

equilibrium (simplified Janbu

method of slices. Irregular

are generated and analyzed to

Page 8

utiliz ing a

or simplified

trial shear

determine the

_1--,rs:?I1 SERGENT, HAUSKINS & BECKWITH

1~1 CONSUlTINO GEcm;e-OCAl ENG"EERS
- t - .....aENUC· TUCSON • Al8UOVEAOUE· SN(TAFE· SALT VXE crrv·EL pASO

the stability analyses are

presents minimum computed

critical shear surface.

considers

limi ting

Bishop)

surfaces

The pertinent results of

listed in Table 2, which

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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Unit Weight Friction
Total Saturated Angle Cohesion

Material (pcf) (pcf) (deg ree ) (psf)

Compact fill, dry 115 125 33 0

Comp act fill,
saturated 115 125 31 0

Nati ve sand, dry
1
100 108 . 30 0

Native sand, I
saturated !100 108 28 0

Soil-Cement, dry 130 142 0 5,000

Soil-Cement,
saturated 130 142 0 3,000

i
I
-.
••
i
-.
"

I
I
••
i
I
'
I
i
i
i
i
i

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36

TABLE 1

Soil Parameters Assumed

for Stability Analyses

Page 9



Case III - full phreatic surface at flood stage.

Case II - full phreatic surface subject to sudden
drawdown.

Note: Case I ' - end of construction.

Results of Stability Analyses

Page 10
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Factor of
Condition Slope Safety

Case I River side 3.78

Case II River side 1. 82

Case III River side 2.39

Case III Land side 2.28

Case ~
River side 4.00

Case ~I River side 1.92

Case III River side 2.70

Case III Land side 2.31

Case I River side 2.73

Case II River side 1. 62

Case III River side 2.27

Case III Land side 2.21

Figure 2

Figure 3

TABLE 2

Typical
Section

Figure 1

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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o The depth to an incompressible layer is 30 feet.

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

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.

Of the three conditions assumed, sudden drawdown

subsequent to development of a full phreatic surface

results in the minimum computed safety factor for the

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 condttion. For all other conditions, com

puted safety factors exceeded 2.0, indicating the
I

levees should not be subject to slope stability

problems once constructed.

Page 11

_1-..lrs:t11 SERGENT, HAUSKINS & BECKWITH
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Agua Fria levee section was

if the potential settlement of

the performance of the levees.

was based on the following

modulus is related to SPT blow count
by Schmertman (\'1rench and Nmlatzki,

o Deformation
as described
1986).

assumptions or procedures:

The settlement of the

estimated to determine

the levees will impact

~he settlement estimate

5.6 Settlement Analysis

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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o Vertical stress due to embankment loading was
determined using the influence chart of Osterberg
(1957) •

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

o 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 obcurring below the midpoint of the crest

was computed. lAs 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

_l_
..l~1 SERGENT, HAUSKINS & BECKWITH
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5.7.2 Soil-Cement

5.8 Temporary Slopes During Construction

Temporary slopes during construction will depend upon

Page 13

restriction increase the cost of these op

Placement of the rock-fill on a 2:1 or 3:1

would also be difficult, unless a large hori-

thickness were used. _Considering the total

Soi l-ceme nt is recomme nded for erosion protection on

the river slope of the levees. The native soils of

Stratum B typ!ically contain 10 to 30 percent material
I

finer than the no. 200 sieve, and have a maximum

grading

tions.

slope

zontal

_1_-2rs:;J1 SERGENT, HAUSKINS & BECKWITH

1~1 CONSUltING GEOTECHNOl ENG...EAS
_ t - PHOENIX· nICSON· Al..8VOUEAOUE· SANTA FE· SALT LN<E crrv· El PASO

For estimating purposes, the cement content of soil

cement should be 12 percent. The exact cement content

should be de-termined 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.

this type of aggregate within 5 miles of the project

site are limited. Both the haul distance and the

length of the dike ",nd the above factors, these

alternatives are not recommended.

particle size of 1/2 inch or less. The soil-cement

protection should be constructed in 6- to 8-inch lifts

_with a minimum horizontal width of 8 feet.

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. £88-36
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and estimates of the quantity of soil-cement required,

should consider that temporary s~opes of 1 1/4:1 to 1

1/2:1 may be required.

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 1: 1. For the cleaner sands, a

temporary 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-

Page 14

The construction of the soil-cement section,structed.

Camelback Ranch Levee Design
Agua Fria River & New River
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TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment Truck-mounted CME-55 drill, rigs powered with 4 or 6
cylinder Ford industrial engines are used in advancing test borings. The
4 cylinder and 6' cylinder engines are capable of delivering about 4,350
and 6,500 foot/pounds torque to the drill spindle, respectively. The
spindle is advanced with twin hydraulic rams capable of exerting 12,000
pounds downward force. Drilling through soil or softer rock is performed
with 6 1/2 O.D., 3 1/4 loD. 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 conditions, the ODEX (overburden drilling with the
eccentric method) is used. A percussion down-the-hole hammer underreams
the hole and 5 inch steel casing is introduced into the hole during drill
ing. The drill bit is eccentric and can be removed from the center of
the casing to allow sampling of the' material below the bit penetration
depth.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM D1586 procedure. In
many cases, 2" O.D., 1 3/8" loD. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.0. saIl}plers lined with 2.42" loD. brass rings. The
driving energy is generallj recorded as the number of blows of a 140 pound
30 inch free fall drop hatbmer required to advance 'the samplers in 6 inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2 or 3 inch increments so that soil changes and the presence
of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per foot on the logs. "Undisturbed" sam
pling of softer soils is sometimes performed with thin walled Shelby tubes
(ASTM D1587). Where samples of rock are required, they are obtained by NX
diamond core drilling (ASTM D2113). Tube samples are labeled and placed
in watertight containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken from auger cutt
ings.

Boring Records Drilling operations are directed by our field engineer Qr
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.

Continuous' Penetration Tests Continuous penetration tests are performed
by driving a 2" O.D. blunt nosed penetrometer adjacent to or in the bot
tom of borings. The penetrometer is attached to 1 5/8" O.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.
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UNIFIED SOIL CLASSIFICATION SYSTEM

A-2

Above 3 in.
3 in. to No. 4 sieve
3 in. to % in.
% in. to No.4 sieve
No. 4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve

I PARTICLE SIZ E RANGE

Well qraded Rravels, gravel-sand mixtures,
or sand-gravel-eobble mixtures.

TYPICAL NAMES

Well graded sands. gravelly sands.

Silty gravels. gravel-sand-silt mixtures.

Clayey gravels. gravel-sand-c!ay mixtures.

Poorly graded gravels. gravel-sand mix
tures, or sand-gravel-eobble mixtures.

Silty sands. sand-silt mixtures.

Clayey sands. sand-clay mixtures.

Poorly graded sands. gravelly sands.

Inorganic silts. micaceous or diatoma-
ceous silty soils, elastic silts. '

Inorganic clays of low to medium plas
ticity. gravelly clays. sandy clays, silty
clays. lean clays. .

GP

GW

GM

GC

SP

SM

SC

sw

CL

MH

DEFINITIONS OF SOIL FRACTIONS

I

_~-S-E-R-e:-N-~-~L-~-:N-~-~-~-o:-~-e~-~-~-"-~-E-~O-~-~E-~_"._I_T_H
~ PHOENIX· AL8UOUERQUe • SANTA FE • SAU' LAKE CITY-t-

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (si It or clay)

, ,.
, I

00 00 (

00 00

o 0 0 00

!GRAPHIC GROUP
SYMBOL SYMBOL

~ 0 0 0

o 0 0

o 0 ..

.... ,
••••
•••

Limits plot below
"A" line & hatched zone

on plasticity chart

Limits plot above
"A" line & hatched zone

on plasticity chart

Limits plot below
..A" line & hatched zone

,on plasticity chart

Limits plot above
"A" line 15< hatched zone

on plasticity chart

CLEAN SANDS

(Less than 5 % passes No. 200 se ive 1

MAJOR DIVISIONS

CLEAN GRAVELS

(Less than 5 % passes No. 200 sieve)

GRAVELS WITH
FINES

(More than 12 %
passes No. 200 sieve)

SANDS WITH
FINES

(More than 12 % passes
No_ 200 sieve)

CD

III ~01._
;01
0.,.
u •

CIl_O
ul oz
> 01 01
.... Ulill
.... CDOI
a::-Ul
Cl"l'll

0c.
;;tc
0 0
ll).~

-0
l'll
~

~ _~li: SILTS OF LOW pjASTICITY 1'1 I I '"'_~ ~ t Inorganic si Its. clayey si Its with slight

~ ~~a~ 1-- (L_i_q_u_id_L_i_m_i_t_L_e~.J..ls_T_ha_n_5_0) ~I4;I.4-' \--1:..+-_M_L_+p_la_s_t_ic_i_tY_. --t

: ~~~~ SILTS OF HIGH PLASTICITY
en ~:C:~~

~ :i!:~ (Liquid Limit More Than 50)
..J

i ljlr CLAYS OF LOW PLASTICITY W~
~ ~;~~ (Liquid Limit Less Than 50) 'j/~
:5 ~:eg 1---------------------~~~--;.~-.I-:,;."I----+------------------1
U ~_;<~3 CLAYS OF HIGH PLASTICITY ,.~ '/'~ Inorganic clays of high plasticity, fat

:: XQ. (Liquid Limit More Than 50) ~~ CH' clays, sandy clays of high plasticity.

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
19601 or ASTM Designation: D2487-66T.

PLASTICITY CHART

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.

501---+--+-+---I--I--+--4----J-*V:..--j
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g CL /'
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Q. CL-ML- 7 //
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2. Relative Consistency.' Terms for description of clays
which are saturated or near saturation.

TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

3. ReI a ti ve Fi rmness. Terms f or description, of parti ally
saturated and/or cemented soils which commonly occur in
the Southwest incl uding clays, cemented granular mate
rials, silts and silty and clayey granular soils.

A-3
CONSULTING GF.OT£CHNICA\. tNGINr.£R$

PHOENIX. Al,BUOUEROUE· SAN'. FE· S....lT LAKE CITY

SERGENT, HAUSKINS & BECKWITH

Remarks

Easily penetrated sev
eral inches with fist.
Easily penetrated sev
eral inches with thumb.
Can be penetrated sev
eral inches with thumb
with moderate effort.
Readily indented with
thumb, but penetrated
only with great effort.
Readily indented with
thumbnail.
Indented only with dif
ficulty by thumbnail.

Relative Firmness
Very soft
Soft
Moderately firm
Firm
Very firm
Hard

Relative Density
Very loose
Loose
Medium dense
Dense
Very dense

for description of relative
uncemented sands and sand-

Very stiff

Hard

Stiff

N
0-4
5-8
9-15
16-30
31-50
50+

N
0-4
5-10
11-30
31-50
50+

Relative Consistency

Very soft

Sof~
I

Med~um stiff

N

0-2

3-4

5-8

30+

16-30

9-15

Relative Density. Terms
density of cohesionless,
gravel mixtures.

1.

The terminology used on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presentee}, below.
The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1586 procedure using 2" o. D., 1 3/8"
LD. samplers.
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Camelback Ranch
PROJECT Levee Design LOG OF TEST lORING NO. 1

I JOB NO. E88-36 DATE 2-15-88
.i RIG TYPE CME-55. ~ 6 5/8" Hollow• • c .. BORING TYPE Stem Auger

gl E
. .~.. cO c

-, • 0
SURFACE ELEV. 1038 1 ±

I
• .. c • ... -. 0 .. . 0_ :nu.

" 0 u "ii
.. "0..1: :; a u 0 Plan & Profile0°= c ~ • M ... .- DATUM

~ " 0 0
u • • .... 0 c ~ ~ c

-:~c ~ • :E .. ..0 ~ • • " .J: -:: i.: ...... G. G. ._"'0 0'" .~~ ;: "D.. c c .. e e .!!;=i .. - '. 0 VISUAL CLASSIFICATION• o • • l! a 0 0 ~..o o • c_ REMARKS

'I 0 Ul1.lX Cl .... on on
CD __

0 .... ~l1. ::>U

0 -' "%••OM.__"_· rx S '-31- moist

~.
'-CL-=- SANDY SILT, some clay,

'---" I'-.: ---- --- low plasticity, brown
tx ML very firm to

I
._.__._. S 1-17-._-- -14

firm
0

tx
, .___ ... _........ _.. _...._._.. _w

5 --- 0 0 S 1-.1-",0 moist SILTY SAND, predominant-0 0
0._-- 0 0 I'-.:1- --------- ly fine to medium

I
0 medium dense._-- 0 0 --_. SM-0 grained, subangular,

0 0_._- 0 --'-- ._- nonplastic, brown0 0---- 0 -'0 0

10
0 tx 1-29'( note: gravel at--- 0
0

0 s- o-re' over )- some
" 0 -0 8 '

~....__..._-
''0_.._- ---_..-. --- --- ._--

""_.._- ...- "---- ---
,-1-

Stopped auger at 9'6"

I
._---_. --- Stopped sampler at 11'

15 ._-
---- _.'- .- ------._--_. -- _..

-- ....-_._. .... _- !- ._-- ------
----- ,_. -- .--- --------
-_. I--

I'
---_. _..- ._- ------ -L-, ----_._- - . -- ..._--- ----r--.._- --_.. ._- '--- ---.-- ._-_.
-- - .-------

I
--' ~

-._ ..- -- -
--- .- -- ---_.
._- - f.- . ----

I ---' -- -- --------- ---
,--' --

.._--

~
- -----

---- f.- ._--

I -----
~=-- -----

f.-

I
_._.- '·_0

.__.. --_. ------ ._-_.
--_.- ._0.f- ._- ------ ---
--- '- -- --_.--- ._--
'--' .- - 1------- ---_. ._-._--

I --' - I-

'-'~-

1=
I-- -----_._._._. ---

----

I ,-_.., 1"-' - ..

1-4-.._-- ---

I --
I~-=-~ -._- --_.

-- r-- -
; I

I '---
GROUND WATER SAMPLE TYPE _,_

DEPTH HOUR DATE A - Auger cuttings. B _ Bloc~ .ampl. _I~l SERGENT, HAUSKINS & BECKWITH A-Snone SI,., O.D. 1."" I.D. '0'•••••1••
U 3" 0.0. 2.42" 1.0. lub••<lmpl •• 1 '" 8 I CONSUl.TOtO O.OTECHN"""- ."".......

I T . 3",0.0. 'hin-walled Sh.lby 'ub••
- t - PMQENX o 1'UC9OI'f° M.8UOUEAOUf.. SNfTA '1· SALT LMf. CfTY·n,ASO
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_1-_'rMl SERGENT, HAUSKINS & BECKWITH

1~1 CONSIA T1NO aEane-""'" £HOOlEE"
- t - pt4Q£...Il-1\ICSOH ·Jrl&UOUEAOUE· SAH1'A F' ......, \.NCI crrt·n PAlO

LOG OF TEST BORING NO._2_

A - Aug.' cullings. B - Block sompl.
S - 2" 0.0. 1.38" 1.0. lub. sompl ••Uf- 3" 0.0. 2.42" 1.0. lub. somple.
T - 3" 0.0. Ihin-woll.d Shelby lub••

DATEHOUR

none
DEPTH

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-15-88

.i RIG TYPE CME-55.. 6 5/8" Hollow Stem Auger•• . c ,.. BORING TYPEgl E ·. e.. • .: cO - .! 1041 1 +• ~ c • ... -: " ,.. . 0_

;,n SURFACE ELEV.
lI. 2 0 U 0

,.. ·O..c 0; a U 0 Plan & Profile.0'': c I- :.~ g- ·. DATUM.5 200 u • • c . • c 1~c •• :.c ~ .... • • 2 •
..c =; .~ a. a. ._"0 0'" .~~ :: .-6- e c ~

...... E E 00- ,.. .. •• 0

• o • • l! 0 0 0 -..,- ..... o • c_ REMARKS VISUAl. CI.ASSIFICATIOH
0 Ull"ll: O,.J OIl OIl a:J _.E O,.J ::!ill" :::lU

0

--~-~ S -1.8-- Man-made FILL--~I ~ --- ---- ---- ----
;S23-:: moist CLAYEY SAND, consider-

"SC= able gravel, poorly
~ -Sr-C firm to mod-

S-~R 1..1 graded, 'subangular,
000 erately firm

~,~
low plasticity to non-

- ---, plastic, brown
_ tJ"

"--- • • - - ._--
-,- • • • ,- . moist SILTY SAND, predominant-

10 .- • • t>< S -"'10 ly fine to medium grain-
• • • very dense--_.- • • ~ to dense ed, subangu1ar, nonp1as-

_0__ - • • • -- s.l?- tic, brown
• • SM---- .... - note: considerable-_._..~ • • ,-- _. --- gravel from III to 14 1

15 --- • •• tx S 1--37• •-- • •• ------
.-4'_-_0

.' --_. :~.:.! -- .-. "--'- --------- moist SILTY SAND GRAVEL,..;.~:~. i-"--,-
&

...._--- :-:..,. s- .5076"' ----- poorly graded, subround-
20 ,-- .,.~.... rs ~J?-=- very dense~~... GM ed, nonplastic, brown.: .... -+-.-_._.. •••••----- •.£-.::. -- -- ---- --- ---

.;....::: ,
---_.__. ._- ._.-

25
.__. - _. Auger refused at 23 1

.-__0'· -_. - ---- ,--- ----- on gravel
.----- ,,- --, --- ---
--- ._- - ---,---

..._-- -- --- ---- --, --- ----_. - _.
...._--- - - ---._-
--" 1- ,- ---, ---._- -" - ---- ._--
--- ~

.----_.- - _.--- ----- --- --_.
--" -- ..- '-'- ._----- ---
-- ,-f- ---- --- .._- --
----- - .- ---- ----- -- -----_. - 1--

--- -- 1-.• -_.__ . -,- --- -----
-~. --~ -- - ---- ------ ---'._.- - -- -- --- ._-- --_.
'-'-'-' t·__·- -
--
----- [-- ._--.,
._-

1=---- '--

----- f- -'" -
I

'---
GROUND WATER SAMPLE TYPE

]1
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II
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LOG OF TEST lORING NO. 3

A - Aug., CUlling.. B - Block .ompl.

~
- 2" 0.0. 1.38" 1.0. tub. 10mpl••
- 3" 0.0. 2.42" 1.0. Iub••ompl ••

r - 3" 0.0. Ihin-woll.d Sh.lby lub••

DATEHOUR

none
DEPTH

-~
RIG TYPE CME-55. ~ 6 5/8" Hollow Stem Auger• • c .. BORING TYPE

i~ i .~ c.. • - cO _ .2 SURFACE ELEV. 1044 1 ±• .. c. Go -. 0 .. . 0-
j~lL

" 0 U
.. ... O..c: :; ~ U 0 Plan & Profile0'':: c D I- :. r: go .- DATUM.: " 0 0

U C ~ ~ c .,,=
C ~ - :E • • ".D ~ • • " . .0;

J: .....: D- o. )--0 0 Go

.~ :: ; ...
i. c c .. Go .. e e 00= .. " .- 0 REMARKS VISUAL CLASSIFICATION• o • • ! 0 0 0 -"'0 ~.D o • c-
o UQ.ll: Cl..J '" '"

1Il __
O..J ::(Q. :JU

0 'o'V'O r--

, .._-_..... 000

~g ---- -5-:-r--'-' moist to dry SILTY SAND, trace of
000---'-
000

A--.---5- ---- gravel, predominantly----_.
0

0
0 5 4 very loose fine to medium grained,-_.- 000

~
to dense sUbangular, nonplastic,

5 --- ::: '5 -i 1o-re "overv)- brown-- 000 '---- 000 note: trace of cobbles
0

0
0 fro~ 21 I 6'; to 23 i

,
-..- 0 - -

0 0 _.-- 0
0 0

~10 000 s- -HI 1
"--- 0

0
0 --- sr,C000-- 0 --- --

0 O'

"--- 0
0

0 - --
.__.._- 0

0
0 --,- ._-----

15
000

~ 5--13 "I-- 0
0

0
.._- 0 0 '-0 ~

--_.• 00 0 !---
0

0
0"-_., o 0

._-- -0,·_·-,---1 0 00 - - ----
20 o 0

~ U -48- -3:-04-'- 0

~0
0

0._._-
00 0

- .. - '---' ---
--_._-.. 0 -- - ------ -'---:-'0 0

0

~ moist CLAYEY SAND, of.-•..._-- oOQ r8. S,-.5.OI3 :-:"----=: J.L-sc- trace
25 ..... o~ gravel, predominantly.;{"o

hard.. -_. - - fine to medium grained,
"--- - .--- sUbangular to subround-
.._-- - - ----

~.
ed, weakly to moderately---_. --- ~- --- ._- lime cemented, low plas-

30 --- -- - -_.--- ticity, reddish brown
....._ ...... .. _. - -------_.-----_. - - ----
---.. ._. '- ._---- Auger refused at 25 1 6"
--- - - --- ------ on gravel & cobbles

---
------ 1-

_.-- --------
---- --- --- -- "---- ----
---- ._.

.~•.- ----_.-.~ --- ._----
---. .- -- ---- ._-----._-
-- - --
---- 1--

~- --- -- ------
.__.---_. .-
.._-- --_.
• ____0

~-- - ._--------_.
._---
---- 1-- ~.
--_.
--
--- 1'-;---- ---

GROUND WATER SAMPLE TYPE-

Camelback Ranch

.',:.'1 PROJECT Levee Design
JOB NO E88-36 DATE 2-15-88

I

-11
--1,I
II
1
-I
II
II

'11
I
I

I

'-1

I
I
I
il



A-8

VISUAL CLASSIFICAnOH

SANDY SILT, low plas
ticity to nonplastic,
brown

SANDY CLAY, low plas
ticity, brown

SAND, considerable
gravel, some silt, pre
dominantly fine to me
dium grained, sUbangu
lar, nonplastic, brown

Stopped auger at 9'6"
Stopped sampler at 11'

_1--,fMl SERGENT, HAUSKINS & BECKWITH

I~l e<lHS\AT.....OTE""""""-r...-.E....
- • - PtlQEMX.l\JCSON-.t.I..8VOUEfIlIOU€·INfTA"-SAa.'UKlcrn- ... ,MO

,....

REMARKS

slightly
moist

firm

slightly
moist

LOG OF TEST lORING NO. 4

RIG TY PE --:;:;C..;;.;M:;;;:E;...-;-'=S'-:S:--_::-:- _
BOR ING TY PE ~6-='=S:-::/:-8::_:_"~H:.::o:.::l::.;l:;.o=-w""_-=S;..,:t::..;e::::m:::_::.:A:.::u:.;::g..,e::.:r.....
SUR FACE ELEV.__--::1:-:;0;-;3;..,:9::..-'7±--:::---;::--;-:;--------
DATUM Plan & Profile

SAMPLE TYPE
A - Aug., cu"ings. B - Block sompl.

,

- 2" O.D. 1.38" I.D. lub. sampl ••
_ 3" O.D. 2.42" I.D. tub. sampl ••
_ 3" 0.0. thin·wall.d Sh.lby lub••

.::... .:; a
c ~••0'"

t'i
O.J

DATE

._0 _ ---. --- 1 1

- ---- ·_-_·_--/----1

-- -,1----1---4---1----1
--I-- -_.._-- --- ---

-- -- ------1----1

- -I---I---t---l----I

...- - --- -------1----1

- - ._-----1----1---

"--1--.' -_. _.- -- -_.

- -- .,---I----t----I---
________ .l-I~-I

-._----- -r----

--- .- ---1----1--- ---

,------- ---·---J----I

-- 0- ---1----1---1---1

, __ •__.. __0'__" '

,- - .,----\----1---

---f--- ------ ---1----1

r- -If---+---I------

1- ._f--- ------1--1r-",r-

none

GROUND WATER

-;
u

:::
... ..
:! 0

Cl.J

.i i j'"r S '-25- ==t==
I'll (\,A---~6--MD
I I I ~ S --19-1--1--.,1--1
III ~

DEf'TH HOUR

~2S~ CL-

--+-~+-:.:j-'H:===+===t::===+====t

-

• ••.- -_. 1---- \ soft,.. _ _ c-SP...=..
.:: rv S -l-r- SM- slightly

I===f;=.='•.~.~f.:r-~=1F===f;===F===t====1mois t

'~~~=~--- --~--- redium dense

.J::=====f===========f

-•• -c •IL :> .2 u
.!! 0

~
c

:> 0.., .: ..
G. C • ';c• 0 • •0 ua.a::

0 ..__... ~.-

_._...~
.._~ ...-.

-
5 ._--

---"

10 -

15 -_.

-

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-15-88

I

I
I
'J
-'J

I
1
':1

"J

.:1
J
I
-,I

J
I
.1
J


I•



....

VISUAL CLASS'~ICATIOH

Stopped auger at 19'6 11

Sampler refused at 20'2"

REMARKS

LOG OF TEST lORING NO. 5

RIG TY PE -::C;=M~E=_-...,.5:;:.;.5_.".,,...._:,...,,..--------
BOR ING TY PE -:6~.=-=-5_=_/..::8_=II~H;;,;o:...:l=-l=o..;;,w--=S;..:t:..:e::m:.:....;A~u.;;zg..::e:.:r:-
SURFACE ELEV • 1::...;:.O.:::3.::::6~.-=5:....1-=±=-~",:"",=, _
DATUM Plan & Profile

.::....- ".. u
C •••0'"

~i
0...1

'-f-- ..-- --- -------

_ ..- -_._- --_. -1-----

'-'- _ .. -_.._- ---1----1

_.. - ..__.---j--+--I·_--

._- ---------f·---I

• c •
" 0 "0'= c
" 0 0
C • -

"....:
c C ..
o • •

un.D:

o -'-J'.-~ ::. tx S --13--- --- ._-.~_. moist SILTY SAND, predomi-

.~ -.~: :0::0 ~~ S--14-' f-ll ---= moderately nantly fiz;e. grained,
firm low plast1c1ty to non-

S -..---.- 0~ 0 ~. 1--1.6- -SM- plastic, brown
---- :0: J- 1-·· 1-- 1 1 . note: some clay below

o 4'--- 0 C? 0 1--1- ---f----+---+---I
--- •·;.'T=-:I=i===t:-==i===l:==r------I-=------~----~
__.__. ••• moist SAND, some silt & grav-._- :... 6; ~2o-f----------+----4----1 medium dense el, predominantly fine

•• ~ ~_'I__-I___ to medium grained, sub-
••• to very dense• ._.. . ._ angular, nonplastic,
• •• __-1-__ .__.. . light brown

. . ---+---t._- SP-rx S-j-33-}---l--- .-SM.
I<-..,,; ~_--I

..
•IL

.5
.z:
Q.
•o

_...-...
• ••-_. • •

._-- ...
• •

• ••_.--_. ..·.. .- --' -'---'--
20 I-===~"~'"-!:=••~.~_B<~.*S~.. ~5~j)~.!X~'===*:;:=:~===~ ..~-=======I=============1

25

15

10

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-15-88I

-I
~I

I
1
.._-

'I
--I
'J
'1
I -- -I---f---t·---t----I

_. - ---1----+----1---1

-~I
---. - .------ ---1·---1

1-- ---1----1----1----1
_ .. - ...- --- ----1----1

.- - ... _-_.._--~---~---

I~~'-----'--

,~~ -- ~
1_=_=_,_$
1__ .
~--I-'----I---I--
I . I

I
I

.1
I
I

._---

GROUND WATER
DEPTH HOUR

none
DATE

SAMPLE TYPE
A - Aug.' CUlling.. B - Block .ompl.
S - 2" 0.0. 1.38" 1.0. lube .ompl ••
~ - 3" 0.0. 2.A2" 1.0. ,,,b••ompl ••
-f - 3" 0.0. thin-woll.d Shelby ,,,b••

_1-
js:/11 SERGENT, HAUSKINS & BECKWITH

1~1 CONSUlT1NO GEOTtC.....,.., E"""'ERS
- t - Pf«)ENIJI..1\JC8ON. ALJJUOUEAQUE • SNffA FE • SM.T l.N(( CITY. n PASO

A-9



Plan & Profile

VISUAL CLASSI FICAnON

l035'±
6 5/S" Hollow stem Auger

Stopped auger at 9'6"
Stopped sampler at 11'

LOG 0' TEST lORING NO. 6

CME-55

-- -1---1---1---1---
-- ._- ---1---._---- ---

..._- -- ------ _._-\----(

--c---'--- ------

-~
RIG TYPE.• = c ... BORING TYPEg'; I . ~ c

• .:: eO 0

• c • 0..
_. 0

~ ~
0_

~3
SURFACE ELEV.

~ 0 u ... .. O.r: .;; u U 0

0-': c a l- I M D-
C

1-

1~
DATUM

~ 0 0 U D- • 0 =
~ c• • • ~ .c • - :E A. A.

..., ~ 0 0.. -u: ".: )- ... :: lilt
c c • -0.. .. e E iii :] t-"; .: .. .- 0 REMARKSo • • l? 0 • 0 o I c-

Ul1.D: 0-' III III 0-' ::eo.. ;:lU

..
•IL
~
.c
D-•o

o ~. ~=~_~I_?;'%"~~';~7;~------ -=-~.~ moist SANDY CLAY, low plas-
- .---, ticity, brown

-.._- 0 0 o' ~ S·1---10:- ---c-4 _~_i_r_m -I- I

----..- 0 0 ~ sw= moist SAND I considerable
5 --- 0 0 0 rv S-~6

_____ 0 0 ~ ---1---4---.~ loose silt I well graded, sub-
000 angular, nonplastic,

---- ]':0;[:" - - --.- ---. "-"--~>-~;'i-s-'t-----I-:-;-~-;-~--SA-ND-,-s'-o-m-e-c-la-y--&
o ) 0 I<--: SC

10 0 ;_ ~_IX s- -17 firm gravel, predominantly
- fine to medium grained,

subangu1ar, weakly lime
._- -'--' --- ---1----11\ cemented, low plastici-

..- - .------.-- --Il:\L,;..;....:,:..-::..;:--=•.-•.-===.=-_t==~y~/_=b~r=.o==._w~.:: n:-::..,=__=======t15 --.

Camelback Ranch
PROJECT Levee Design
JOB NO ESS-36 DATE 2-15-S8II

I

I·
--I
I-,
'1
I
'1
I

__._ .__1..-_
- -- --- --_. -t---I---I
..- - --- ----1--'----+---- f

I
-- -- .----+---~-"---1----1
··-ic--I---;---I---t----I

-- - .._- ··---1·---1----1
-- _ .. --- ---- ---1----1

I
-- - --_·_--'---·1---1

--I- --. --_.--- ---

- - ---1----1----+----1
'-' _. --- -----f-----I---

I=e- =~~--__l----I__---I---1

J --·--·I----If--- ---1---1

--- - ----1----1---1---1

._-

-- ----- -- ;---1----1

- .. -- ----1---1--- ---

-·--·---t----i---I---

_1_
jS~1 SERGENT, HAUSKINS & BECKWITH A-10
1~1 CQNSUl'- OEO"''''''''''' .""....AS- t - ~Nlx·lVCSON -At.8UOUEPIOUE· SN'fTA,E °lW.l~ ern·a PNIO

SAMPLE TYPE
A - Auo" cullinos. B - Block sampl.

~
- 2" 0.0. 1.38" 1.0. tub. sampl••
.. 3" 0.0. 2.42" 1.0. tube sompl ••

r .. 3" 0.0. thin,walled Sh.lby tub••

DATE

-1-- --- ----I----j---I

HOUR

-- --. --·1---1---;-·---

none

1------ ---1--·1-1-

1'- - ---1---1---+----1
l.-f---I---I----J-----j----I!-+---J---f--t--,
,

GROUND WATER
DEPTH

I
J
I
I
I



VISUAL CLASSIFICATION

6 5/8" Hollow Stem Auger
CME-55

1033.S'±
Plan & Profile

LOG OF TEST lORING NO. 7

- ----- --- -~-II---I

--- - --- ---:---·/---1
- -·~--f---I----l----'

3 RIG TYPE. ~

• 0 c ,.. BORING TYPE
81 !

o ~ c
• - 'Co 0

SURFACE ELEV.0.. -. 0
,.. . 0_ ja,.. "0· :; G U 0

D I- 0M 0.. .- DATUMu 0.. • 0 C ; ~ c
1~• • • ~ .:G D. D. .. "" ~ 00..

.~~.- .... :: .0.. .. E E ~~= ,..- .- 0 REMARKS2 0 0 0 ~"" o 0 c-
\,)..J '" '" ro _..! O..J :l:D. ::IU

• ••••• •• • •20

15 --

Camelback Ranch
PROJECT Levee Designil JOB NO E88-36 DATE 2-15-88

I

"1

il
11
'II

I
II
II
111

II
II
I
Ii,

-_..~

_. - ---1----1----1----1
---- - --- ---~---f----I

-. - ---1----+---1----1
._-1-- ----1----1---1---1

-- -- ---t----I--- ---
-- - ----/----\----f---

..- .-- ---f-.--

I
-- - --_.--- --- '---

- - --- ----1---4----1

-- ..- -.- --- ----1----;---

..-. -' ..--+---11---1----,
--I--' ---- ---'I--~----

1--- ----1--1--+---1

I~==---~--=------~----=--=-----1';----------+-----------
,------+----I----f----\
I

II
I
I
I

-

GROUND WATER
DEPTH HOUR

none
DATE

SAMPLE TYPE
A _ Aug.r cullings. B - Bloc~ sompl.
S - 2" 0.0. 1.38" 1.0. lube .omple.
U~ 3" 0.0. 2.42" 1.0. lube .ample.
Tr3" 0.0. thin-walled Shelby lube.

-'-
_1f'S:.711 SERGENT, HAUSKINS & BECKWITH A-I!
1~1 CONSUI.T.... O.OTfC-.cH. .NO.......

- t - PHOEHlx.·T\IC!JCJ't·.....auouEAQUE·SNfTA'E·SALlLMEtrT"t·n'MO



._-- --1----11----1---

VISUAL CLASSIFICATION

SANDY SILT, low plas
ticity, brown

Stopped auger at 9'6"
Stopped sampler at 10 1 6"

REMARKS

moist

soft to mod
erately firm

LOG OF TEST lORING NO. 8

RlG TYP E --;C::.:M::;E::--,..;;5~5~:_:__~-__=,..,._----
6 5/8" Hollow Stem AugerBORING TYP E ~-:-::~7- ':"--':~=-'::':;.:;;.i~=-

SURF ACE ELEV.__~1~O:.::3~3!..I...:±,,-~~:-:-:::-- _
DATUM Plan & Profile

_.~

Je.,,=.0;
:: M
•• 0c_
:lU

....- "• u
C ~••o 0......
~..a

0-1

'-'- ---1-----1----1---

f- -if---t---f----I----1

..- _.- --- ._- --- ---'
'--1- .-.- --_. ---1----1

- - .-_. ---- ·---1----1

1'.='-'-~-=--=--='I---1 ---l----I

• c •
" 0 u0-= c
" 0 0c ~ -'': i.:
c c •
o ••

UCLa:

._-

o

.._- - --- ---1--·--11---..

-- - ---' --- ---·1---

.- -I---l---I---+----I

_._.- ------I---I!---

-- - ---1----1---1---1

-- - ..---- .---/-1--1

--- ---1----+--4----1

..•u.

.~
.J:
Q.•o

.._- .- ._----f----I----1

.-1- --- --- -·--1----1

._.. _. '-- --- --,--1---1
!-- - --- --- ~,--I---

"'-' - ----+----1---1----

"'--"'l-i 'j (~--5'---9->-'- -14-f---.__... II I --- ---
.._-- I I I . S·1--6- ML_.
-_.-- , I ,.- --'-"1---1---1

5 -- I I L '91 S-f-l-,-:f---+---+---I

~. - ~ ~ ~ 'V ;'---. .1-6- ;_ moist SILTY SAND, trace of
_._- 0 ~ 0 f\ - M..... loose to gravel, predominantly'
--- 00 0 '- -j---I·---!----I----I medium dense fine to medium grained,

10 I ~~~='~~o~o~F>?~-~.~u..$~.1~6~~~~~~~~~~ sUbangular, nonplastic,F- " light brown
- ------- ._----- ~=======t=============i

.-._f-- ---I-----f----l----I

15 --

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-15-88

I
I

I
,

I-,
~I

I
1
••••
••
I

-'1

'.1
.1
I

-.1

..... -- --- .-- ---1----1

.-..- --. ··_-t--~~--- ----

\--- ----·--·---4--11·-,----- ---1---1

\----- ---
!--,_..._-------
I

,I
J
I
I

._--

GROUND WATER
OEPTH HOUR

none
OATE

SAMPLE TYPE
A - Aug.' cu"i"gs. B - Block sampl.
S - 2" 0.0. 1.38" 1.0. lub. sampl ••
U~ 3" 0.0. 2.42" 1.0. lub. sompl ••
Tr 3" 0.0. Ihi".woll.d Sh.lby lub••

_1-
jS~1 SERGENT, HAUSKINS & BECKWITH

I~I CO'<SIAT1HO o.ot1!~ .""......
- t - P't4OE:NlK· tuCSON .. AUMJOUEAQUE· SAHTA FIE • SALT u.KE CITY" n PAlO

A-12



_1_
..l~l SERGENT. HAUSKINS & BECKWITH A-13
1~1 CONSUlTHO GEOTECHNICAL [NOM!RS

- t - .f"I<)OIIX· TUCSON .A&JtUOUl!AOUf· tNf'IA'''· SAL' \.ME crrv·n PASO

LOG Of TEST lORING NOo--.;..9_

A - AUge, cutlin9S. B - Block sampl.

~
- 2" 0.0. 1.38" 1.0. 'ube sampl ••
- 3" 0.0. 2,42" 1.0. lube sampl ••
- 3" 0.0. ,hin'walled Sh.lby 'ub••

DATEHOUR

none
DEPTH

3 RIG TYPE CME-55... 6 5/8" Hollow stern Auger
«; Ei c "" BORING TYPE° .. c.. 0 0- - 'Co -.! SURFACE ELEV. 1030.5'±

° w c • ... -. 0 "" . 0_

;,nu.
" 0 u .. ~o..r= .; ~ u 0 Plan & Profile0'': c Ci l- • M ... .- DATUM.!: " o 0 u .... 0 c .. .. c ..,,::• • 0 • " °..c c .. - ;c Ci. Ci.

w.., ..
0'" .~~

.";
~ 1·,; J-"U :;:: M

Q. ..... E E
~~~ ..- '- a REMARKS VISUAL CLASSIFICATION• 0 •• !! 0 a a .. .., a 0 c-

O Ul1.D:: U.J on on
a:l __

O.J ::l'il1. ~u

0 - .~~
%·~~=:r1-'- ._-f-._-.. moist SANDY CLAY, low plas-

_~ 5<]' S--2 0
·-~--GL-· ticity, brown

9----- very firm to
firm

• ii .

~
.....

5 --- • •• S -15 moist SAND, some silt, . trace
---- • • of gravel, predominantly• •• medium dense--' •• .- fine to medium grained,• •• to very dense--' -- f-- . subangular, nonplastic,• •--._- • •• ._-

brown• • )\ ~D10 • • • s·
--~- • • SP.=...

.._._---- • • • ._. ..- ----- SlL
• •._-_.. • •• --I-- f--._-

._- • • _.- -
15 ._-. • ••

~ S f-58• •-_.__.. • • • ---------
----_...... • • 1--f-- -_.

~.
.. -- --.- -

-- -5o.,L5.~ -SG- moist CLAYEY SAND, consider-
20 .~ tx s --_. able gravel, predomi-

hard.--_ .. ., - - nantly fine to medium
'-"-._' -_. -- ------ grained, subangular,

I
weakly lime cemented,_._-- ....- 1--' ----- .--'-- ----

----_. - -- ---._-- l\ low plasticity, reddish
25 ._- brown

._--- - - ..

"--"._.. ..- _.
Stopped auger at 19'6"._--- .- - ---- --- ---._-- Sampler refused at 20'5"--_. ..- -- ----1--_.

._-

._._- --- _. ..

--_._- -- '-- ------
._- .- '- --------- ._--
.--- '-'"

_. ----
---_.._..- -- - --_. -----_. --- - -- ----
...•--- 1-- _. ----- --_.--- .._-
------
--
---- ....- .- -_.-- -- .._--
_._-_ .. -- - --_. --_.

---_. - i-.. '-- ---
._----- -..- - -_. ._--

._--- i-----

~.

---- L______

-- f· ---._- r---- -- ----
I . .

- GROUND WATER SAMPLE TYPE

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-16-88

'It
II

II
II

II

I
I
I
'I
II
I

"

II
-111

11
I

II



VISUAl. Cl.ASSIFICATIOH

6 5/8" Hollow Stem Auger

Plan & Profile
l030'±

Stopped auger at 9'6"
Stopped sampler at 11'

LOG OF TEST BORING NO. 10

CME-55

.._... _. -- -_. -..,---, ._--

... - -- ---~·---/---I---I

-_.. - ._---- ----
--:- ---1----+---4---
..-----.- ---1---
-_. -- --------r-._-

- -- --- ----1·---+-·__·-

--- - -- ----I---~---I

.- -- ._-.__.--- ---·~--I

.._.- ---- ---1---+----,

- -' '-- --- ·---1----1

-..-/--.- --- ·---~---t---

.---f---if---t---+---

~i RIG TYPE. ~• • c ... BORING TYPE
'8 1 E

. .~ c
• cO - .~ SURFACE ELEV•• c • ... -. 0 ... . 0_ :.n... ·b...c .; B u 0

~ 0 u "i l- • M ... .~ DATUM0"= c c ~

-:~~ 0 0 u • • .... 0 • • ~ ic ~ ~ :a D. D. • .tl ~ 0 ...
.:~4: • .: J--v :: ..

c c • ..... e e 00= ... .. •• 0
REMARKS0 • • l! 0 0 0 -"'0 ~.tl o • c-

uo.a: Cl..J on on
1lI __

O..J ::eo. :>u

.._-----\

._---\

o - -~I:I:- ~S 1-9 5-f-SM-· slightly SILTY SAND, predominant-
I---l-~':.~" A- .--- ---- moist ly fine to medium

• • S-'-17' 2 grained, subangular,
• • • ;,....,.--- \m<;>derate1Y nonplastic, brown

5 -- •• 1\.-1'1 S- 0 " ..:f:..:J.:=r~m':"'- -1- 1
••• ~ SP

----- •• 1'---'- . -""-. slightly SAND, trace of silt &
-- ••• I-- - SM- moist gravel, predominantly'
-"-'-- •• _.1-- ..---1----1---·1---1 fine to medium grained,

• •• -. -·I---{---I----l----I medium dense
•• ~ subangu1ar, nonp1astic,••• IX S·I--£.?~?--1---+---t---1 brown....

..
•lL
.5
-E...•o

15 --

10 --

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-16-88

;1
II

11
11
II
11
-11

'11
'-1II
'11

11

I
I-+-·~---· ------ ----

--'·1'- ---- --- --- ---

DEPTH HOUR

..-.•- f..--. --- .-- ._- ._-

A-14
_1-

js:;ll SERGENT, HAUSKINS & BECKWITH

1~1 COHS\AT"Ml a.OTEc....,... .""PIE.",
- ,- ~"'1l·11JCSOl'4·AI.IMJOUlROUE·SNfT.'l·SALTI.N'Icn"t·n"AIO

SAMPLE TYPE
A - Aug.r cu"ings. B _ Block .ampl.
S f2" 0.0. 1.38" 1.0. lube sample.
U 3" 0.0. 2.42" 1.0. lube somple.
r 3" 0.0. thin·wolled Shelby tub••

DATE

---t---·t--- ._--

1-- -- ~=~:----
I__~ __ ._. _
l~~:~ -_.
1· ..---
,. -1'--+---1i---f---+---1l.= -.-.~ -- ----1----1----1

f·--I---I---+---t----1---,
r---'

none

GROUND WATER

.----

---,..
---

I
11

I
I
I
I



":>'

'[!Hill SERGENT, HAUSKINS & BECKWITH
- A-IS
I" B I . CONS\A"'0 O'OTte-rc:>l rNO""'"

- t -: f't4OENX· TUCSOfoI- N.JIUClUEAQU(. $NffA FE· SALT U«I CITY -n 'ASO

LOG 0' TEST lORING NO. 11

A - Aug.' cUlllngs. B - BIDCk sampl.
S - 2" 0.0. 1.38" 1.0. tub. SDmpl ••
~ - 3" 0.0. 2.42" 1.0. tub. sumpl••
" - 3" 0.0. thin-wall.d Sh.lby tub••

DATEHOUR

none
DEPTH

Camelback Ranch
PROJECT Levee Design

E88 36 DATE 2 16 88JOB NO. - - -
-,;; RIG TYPE CME-55. ~ 6 5/8" Hollow Stem Auger• • c ... BORING TYPEgJ ~
.~ c- "eo 1028'±.. • _ .2 SURFACE ELEV•• .. c • ... _. D ... . D_

j'3u. ... lIooo..c 0; G U D Plan & Profile~~~ "ii l- • M ... .- DATUM
.~ u .... D C ~ ~ c

-:~" D D • • • • " .-: c ~- :.c Q. Q.
.. ... ~ 0 ...

.~~-:: ".! ..... • _"D

to'; :: '"... c c .. E E .!~:; '- D REMARKS VISUAL CLASSIFICATlON• D •• 2 D D D D • c-
o Ull.ll:: CI..J '" '"

0:1 __
o..J ::Ell. ::lU

0 :::--

'°fflr.,.__ .. o 0 D< S f--7 4- I-SM ... slightly SILTY SAND, predominant-.0 ~ 0

• •• rx l\mOist ly fine grained, sub-
'-+'~" S -10-- -- '-J- angular, nonplastic,• • soft---- • • • IC....-' brown

5 --- • • rx s 1-10 .)

• •• moist SAND, trace of silt &--- F--• • fine grained gravel,._-- • • •
_. - ---1-'_- --- -_.

loose to---_... • • - -, -_.- -~~ medium dense predominantly fine ·to• •• -SM- medium grained, sub--- • •
_. ---

10 ._- • •• ~ ·u 1-1-9-( ~0-re ~0v-e·l: ,..}-- angular, nonplastic,• • light brown.._.- • •• 1--. ---
..__ ... • • -' "_.. '-'--- --- ----._--

• ••...;:-~- -
00 0

-Sw-·._--- 00 - ..._- .__.- ._----- moist SAND, considerablerg ST50 l-6 I

~ SM-15 -- 000 gravel, trace of silt,dense"00 very well graded, sUbangular,---_. -- -_.
\\-_.- nonplastic, light brown

0.'_- ._-- '---------
.__ .....••__. - .- ._--- --_.--- ---

20 --- I-- Auger refused at 16'
- - ._- I on gravel._---

--.- - -- .
~. --._..- ._- -' ----

..._---_. ._-- - "--
.__. -
. _._--- .- -
--_.. --I--. --_. ----
--- - - _._- '--- ---.
._--_. -- -_.' -_. --- --- ---
--- I- -
._._-_... ..- _.. ---
--._- - r-
.._-.- - -

.__. ._-1-"------ ------
-

~~=----_. - --- ._--
---.. ---
--- .._.- _.. _-_. --_.--- ._--
---- - -- '---.._-_. ------
---
-'-- .-- ~_...
._-_... - - --_.-
---' - 1---

--_. ._- -
1--

I=¥-_..-
---

-==1 I .

L..-- GROUND WATER SAMPLE TYPE II
I

11

I
1
II
1,I

I
-.
I.
I
11

I
I
I
I
I
I
I
I



- ~O~l~ ·E;·-ll··· .--- -i'l-f-SM-" moist SILTY SAND, predominant-
1----1 0 0- /!.1/.pj.-lr-J----I----+---+---1 ._. I.M. ly f~ne to medium grain-

•.-•• ~ ~ S '-'31- -1\ ~~~:ratelY ed, subangular, nonplas-
• •• :=:.' -- ·----1---1---1---, \ tic, brown
•• 1\.7' S-~ ·--------+---~-------·---------t

••••• ~ - --- sp';'. moist SAND, some silt, pre-
••• f- - ---I- SM-' loose to . dominantly medium to
•• .- -. -_. dense fine grained, sUbangu"-
••• lar, nonplastic, light
•• I--••• IX s' -17'--1f---~---1----1 brown

~ note: trace of gravel

:=:= =---.=--~====. -_-_--_-1--_-~_-~ A1y'Lb:======t==a=t=9='=========1

A-16

VISUAL CLASSIFICATION

r

Stopped auger at 9 1 6"
Stopped sampler at 11 1

_1-_'rsJI' SERGENT. HAUSKINS & BECKWITH

1~1 CONSUlnoo OEOtt~CAl. ""'lH!l"
- t - P'HOENlX· tuCSON .Al.MHJU(AOU£. SNltA". SM.T LNCl CITY·n'ASO

REMARKS

LOG 0' TEST lORING NO. 12

RIG TY PE ~C.:.:M::::E~-:-::5;.:5:--::~=-=----:::-:---~__
BORING TYP E -:i6~5~/..:;.8~"--:-7H:.:;o:.:;l~l;;;.o~w~...;;;s...;t:.:;e:.:;m~A=U~g-=e;.;:r~
SURF ACE ELEV.__~1~O.::2~7..:.:..:5::-':::±_-;:-:--;- _
DATUM Plan & Profile

-~
C .....cO
0_

U 0.-
~ i
.:~
o •

::El1.

SAMPLE TYPE
A - Auger cUlllngl. B - Block lompl.
S - 2" 0.0. 1.38" 1.0. lub. lempl ••
~ - 3" 0.0. 2.42" 1.0. lube lomple.
., - 3" 0.0. Ihln.,woll.d Sh.lby lub••

... .
- ::t_ U

C •••o Do... ..
• ..0
0-1

OATE

._- -- ..._------ ---1---1
- -- --- ----t---~----I

.__.-----1-----1---

--- .- ----- --. -,---1----1

...._-.. ·---1---1 ---1-'--

....... --- -_. --- ---1---1

-- - --- --- ---1----1
..- ..-.. --- --- ---1----1

....... --- ·__-I----~---I

f- - ---I----l---i---I

..- -- ---- --- ---1----,

!- ·-··!----if---4---f·---

._.- -- .-.- +-1--1

:=::====.~--

~
'., __ ,._,. __
- -- '----- ---1----1

.._.- '---1--- ---!----
- ---1---+---1----1

r==·_·_·_
1=~--------- --~==~+---I---I
I.=',-=- ._--'--,

I~~~---==
i I =r--

none

GROUND WATER

o
u

:;:
Do ..
I! 0
t'-I

OEPTH HOUR

_ C •

::t 0 u
0-':: c
:> 0 0
C • -: ;.~

C C o ••
Ul1.D:

o

5

..•IL
~

of
Do•o

10

15

Camelback Ranch
PROJECT Levee Design
JOB NO. EBB-36 DATE 2-16-BB

I

I

I
I

I
-
J
I
I
I
I
I
I
I
I
I
I
I

I



o ~_..W; rv S --11.---- CI:;- moist SANDY CLAY, low plas-
.._ ... ~ 16 _._- -------. ticity, brown
~·o~ ~ IV S±= - -7 \.'-!11=e:..:d:.:~::.;um=_=f~i:..:r:.:m~_I----------------1
--- ~ 0 ~ '::2 .- ----' moist SILTY SAND, predominant-

5 --- 0 0 0 [)\ S 8 ly fine to medium grain-
------ 0 0 0 '--' ---1-----1----1---1 very loose to ed, subangular, nonplas-
._-._- 0 0 0 - - ------ -SM- medium dense t' l' ht b .

o 0 0 ~c , ~g rown ,
..----. 0 0 0 -- - .---j---- -----'
-----. 0 0 0 '- - ·----+----1---·\---1

10 -- ~;: XS -"13·-+---+---1----1

A-17

VISUAL CLASSI FICAT10H

Stopped auger at 916"
Stopped sampler at 11 1

_1-
jS~1 SERGENT, HAUSKINS & BECKWITH

1~1 a>NSUI.'OlO o,one-""", ,,,,,,,,,,'os
- t - P'HQENlX,-T\lCSCN- N..IUOU£AOUE·!Nfl" Fl· SALTlME ern-", PASO

REMARKS

LOG OF TEST lORING NO. 13

RIG TYP E C'-M'-E_--:-~5_:':'5-__::__--------
BORING TYPE~__-:6~~5-f-/"",,8;...,"--:H~O::ol=1.:::o~w~S::..;t::..:e::.:m:::....;A=u~g~e:.:r.....
SUR FACE EL EV.__~1~O.=2:..:::8;...,'...::±~:.----;:c-;-:;- _
DATUM Plan -& Profile

SAMPLE TYPE
A - Aug.' cullings. B - Black sampl.
S - 2" 0.0. 1.38": 1.0. lub. sampl ••Ut- 3" 0.0. 2.42" 1.0. lub••ampl ••
T, - 3" 0.0. Ihin-walled Shelby lub••

... .
~

• u
c •• •

Q ""... w
.-"

Q..J

OATE

._- _..._- --. ---1----1

--'- --- '-- ---1----1

...-:- --'-- ----I---t---I

-- -- --_.._--._-- ---

-- ._- -- --- ----1----,

- .- --- ..---f----f---

--f----I----I---I---1

-_.. - ._- ----1---1---1

_. - --- ------1----1

- ,.- .--- ---1·---+----1
- - - --'- ----j----j'---I

._ ... _ . -1..- _

- -- ,-- ----1---- --- ----

1- - ---1-----1----1----1

-- - --- --- -r- I--I

-- -- --- ----I---f---I

-- -- ··_----1----1---1---1

'.' --- --- ---·_·--1----1

.--. --1---1----1----1----1

.-:- --- ------ --_.--
I_!-- ------ --t---I

,.... -

r= ~=-._------j--I
1-,- -----.---1---1
L- -1---1·_--+---t---1

i-'- -

1$---'-__t-~.I
: I

none

GROUND WATER

;;
u

:E
"" ...~ 0

C,)..J

DEPTH HOUR

" c •
~ 0 u
0'.: c
~ 0 0
c • -
:.: ".:
c c "a • •

uo..a:

-

-

..•u..
.:
J:.

G-•Q

15 --.
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A-18
-,_'[MI SERGENT. HAUSKINS & BECKWITH

I~l 00NSUl'1HO 0'0"""""""- '000""'"- t·- PHOENt.·T\JCSONeM.8UOUlAClllJE'eSNiJA'leSALltAKEcrn·nrMO

LOG Of TEST lORING NO. 14

A - Auger cUllings. 8 - 810ck sompl.

~
- 1" 0.0. 1.38" 1.0. 'ub. sampl••
- 3" 0.0. 2.42" 1.0. tube sample.
- 3" 0.0. thin-woll.d Shelby 'ub••

OATEHOUR

none
OEPTH

.i RIG TYPE CME-55. ~ 6 5/8" Hollow Stem Auger• 0 . c: ,.. BORING TYPE
8~ I .~ e.. 0

.:: ;:0 - .~ 1025.5'+• M e 0 "" -. 0
,.. . 0_

;U SURFACE ELEV.
u. ; ~ ~

,.. '"'0"= 0; a U 0 Plan & ProfileD I- OM,," .- DATUM.!: ~ 0 0 u "" • 0
c ~ ~ c:

1~• • • • ~ 0

of
c: ~ - :E D. D. M'" ~ 0"" o;;U0= ...~ ~- ... :: ..

"" c C M "" .. E E 00- ,..- '0 0 ,- 0
REMARKS VISUAL CLASSIFICATIOH• o • • :! a 0 0 CO ""tv ~.., c-

O UD.O: Cl..l '" '" 0..1 :lD. ::lU

0

:-:l~~6- moist SANDY CLAY, low plas---._- ._--.- ticity, dark brown'---~ sh- -16-~_. very soft to._- % '-'-- --- firm
5

___ / iX Tl ':It: 9-1-H·G
~ ..

---~- • • • -- -- --- moist--- • • I- - --- SAND, trace of silt &
• • • loose ,gravel, predominantly

'."-'--"
_._. ._----f-. to very• • fine to medium grained,._-- • •• _. dense

10 • • tx S' --:""8 sUbangular, nonplastic,
• •• light brown---_. • • f'-'

-._.- • •• - R __' --- ------ --_. note: considera:ble
• • gravel from 12'6" to-- --- - sp.:• • •

----~
..- .._- --- --._. -sM- 20'• •
~ -SO-l-6!15 -_. • • • s-

• • ~--- .w__• _ --- '--• • •._-_. • • -- --
.- .......- • • • .._- - ---

_....._-- • • ._. .- "-"-_._-_ .--- ---
20 • • • R--- • • S -40 I- -- -

._-- _. -_. --- --_. I"--- -.-.. -_. ._- ._-- .-.---.--- Stopped auger at 19'6"
_._.._.- - ..- .._-- Stopped sampler at 21'

25 .- - - -------------
--- '--' - ---

.._--.. - .- ---- -----._-

._-- .- -- -------._--
----- ._- -- --- ----- ._--
._- ._ .

"--"'~

1=
_. ---

._--- ------
,_"._4_, ---._--
._--- _. - ._--- ---- -- ._-_.
--
----- --' -- -_. .._--1-'---' -------._-

.==-~~--- I---

-- --_._- , .._- -_. --- --_. -- .__.-
-"'_.~.

.._. - ----- ._--------
.._....- ...._- __ 0 • .-_.

-'---' I..·· •• _0' ---_.
--
._--

l.=~=---

~
-.__.
._- 1·--,-
--- j-----

I :

'---
GROUND WATER SAMPLE TYPE

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-16-88
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VISUAL CLASSIFICAnOH

SANDY CLAY, low plas
ticity, dark brown

Stopped auger at 9'6"
Stopped sampler at II'

REMARKS

LOG OF TEST lORING NO. 15

RIG T YP E ---:C=-=M:..:E=-=--.;5-::5~~:_::_--------
BORING TY PE -;.6~5:..:/;-:8~"....:.:H:.::o:.::I:.:I::.;o:::.w~.=:S:...:t:.:e:::m:.:.:...~A:.:::u:.::gce:.:r=-
SURF ACE EL EV •__--=1~O:.:2~6~'...:±~~__;::'"7::~------
DATUM Plan & Profile

c_ .2

j~.,,=.';;
-= .-.- 0c_
:>u

.i
c ...~cO
0_

u 0..
~ ;
.:~
o •

::Eo.

... - ._.._-._.1---- --- ---

--' --1----1--- ---- .._-

,
t•.. • gl ~ .:!.

• .. c • '" -. 0 ~ ~... .. "o..c~ 0 u "i l-
• M '"

.. U
0'= c

.~ " 0 0
u '" • 0

c ~• • • •.I:
C ~ • :E "i. "i. ...... ~

0'""'; ...~ ._"0
0. c c .. "' .. E E 00- ~.i• 0 • • 2 0 0 oJ! CD :]0 uo.c: U...J II> O...J

o~.~grs=;--- moist

-:=_~~ ~ ~~ -17- -CI;- :~;~ei~ ~~~:
... ~r--~'H--r--I-I--1-==':~~~=~l------------l

5 ----- •• ~·S ~ moist SAND, trace of silt,
--- -.-.. ~ -~---I----+----I---=~' d' 1 f' t
_.__ • •• I-- _1.__-+ ~---t_..::S::::P:....-- loose to pre omlonant y lone 0

•• -EM- medium dense medium grained, sub- ,
._. __. ••• -I-- ._----1----1 angular, nonplastic,
-- •• ~'-I---1----I----I--- light brown

10 I ----I ••••• rx s· -1-7-1----1---+----1
~A note: trace of gravel

~\ at 7-' 6"
- .--f--..-- ------I\~\====-===-t===========l

15

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-16-88

I
--I
11
'1tl
11
11
-1
il
11
11
11
11

.==1
- -·j---f·--- ------
.-.- -- ---+---1-._-' ---

- -~----I---+---I----I

-._.. - .--- - -t-- -
.~~. =====. _J_,_. __
--- '- ··----I---If--- ---

----- -- '---+----1---1
'--1-- ·---·f-----l---J·---I

11 --1- -----I----I----t----
-_.- ._. -----\._--/-_._- -_.

11 _ .. - "'------ ----1---1

...__I-f--~_/---~---I----~

- ... ,--,,---1,---1--- ---

1-··- - .. _._---. --- ---- ---'-

1

_'--- - 1-----_.

_._-- ._--

A-19
_1-

jS~1 SERGENT, HAUSKINS & BECKWITH

I~I CONSU<TlNQ OEOytc;HlCAL r>lO...€AS
- t - "'4OENX· 'NC9ON- AUIUOUfAQU(- SN"A"° SM.T LMI c:nY .. n rl«J

SAMPLE TYPE
A - Auger cu"ing.. B - Block .ompl.
S - 2" 0.0. 1.38" 1.0. tube .ompl ••
U f- 3" 0.0. 2.42" 1.0. tub••ampl ••
Tr3" 0.0. thin·,.,all.d Sh.lby tub••

-1---1---1

DATE

-- -- ----1----+---+---1

~'-I- ---+---4---- -_.
i-f----i-·
[._.

none

GROUND WATER
DEPTH HOUR

[I

11

11

11
11
11



° -- ~"~~--l8 - moist SANDY CLAY. weakly lime

%~~ AS'r-10-- --·----GL-· firm to mod- cemented, low plastici-
'/ ty, dark brown

._-- /. f·s1.~=-=:;::t:==t:=:;'=!===I--.:e~r~a~t~e~lly~f~~::·r:.m~-l-~~-===~~~:='- ~
5 o : ir f\7lB I 7

___ 00 0 ~ 1- 1----1 moist SILTY SAND, trace of
__ ~ 0 ~ _ -r---l---~--_+-- loose to gravel, predominantly

° fine to medium grained,
---.. 0 0 0 ' -",-' -----t---i--SM- dense

o 0 subangular, nonplastic,
---- 0

0
0 I:---,lX - --,---/---+---+--- light brown

10 --- 0
0

0 S' --'3/
A 0IA

note: considerable

-:. ·---------~\~.=======I==g=r=a=v=e=1=a=t=8='======j

...- -1---1--- ---1---1

-' - -------1---1·---

VISUAL CLASSIFICATIOH

Stopped auger at 9'6"
Stopped sampler at 11 1

REMARKS

LOG OF TEST lORING NO. 16

RIG TYPE ~C""'M~E!>i!.::.-_=!5~5'__ _
BORING TY PE ~6~5~/"..:8r-'7"'-:.:H:.::o:.:::l::.:l::.;o::::.w.::.....::S:.:t~e~m.::....A~u~g~e;.:r=--

SUR FACE ELEV.__-.;:1;;0:.;2=-:6::-'.::±--;:;-::-::-;::-7"';-:-------
DATUM Plan & Profile

_i-
c .... ~

'Co
0_
u 0.-:; i
.:~
o •

::eo..

-' - ---I----~---I---I

-- - --- ----1----1---1

_ ..- _·_--I----I-~-+-----I

--- --,1--4--
1

-+---1

..- ._- --- ---!---+--I----l
,- _ ..._- --- -t--t-----'-I

'--",-- -------- --_.

--.- -------·---1----1

--I-- ---- --- ---1---1

..__.. - --+------._-

..._f-- ----------

- ._--'----

.- - ··----1----1--- ---

,--- - ---- ----l---l---

.-. - --- -----1---/---
1-- ------·---/----1

1-----l----+----i----I

,
~• •

'; • 11 ~ -• .. C • ... _. 0
~ ~... ; .~ u ;; ... ,-O..c: -; u

.! c ~ • M ...
C

~ 0 0 u • • G- • 0 • ~

-=
C ~ - ;;:

~ ~
...... ~ o G-'': ...~ ...... )- ....

r:iG- C C to E E
.2~~• 0 • • ~ 0 0 0

0 uo..a: u-' '" '"
/Xl __

0-'

15 --
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'"I
11
:1

>

il
11
il
II
11
'11
11
II
11
;1
il

II
11

,
---

- - .----- ----1----1--
.-c-' ,----- ---.-{---

--- - ---'1---'1--- ---
!-- -l----J·---r---t----

I=~:
GROUND WATER

DEPTH HOUR

none
OAT!

SAMPLE TYPE
A - Aug.' cuttings. B - Block sompl.
S f- 2" 0.0. 1.38" 1.0. lube sampl••
U 3" 0.0. 2.42" 1.0. lube sompl.,
T - 3" 0.0. lhin-wall.d Sh.lby lub••

_1-
~rs:/ll SERGENT, HAUSKINS & BECKWITH A_ 2 a
1~t CQNSUl,TI'fO OEOTEC....ICAL ENGNI!RS
- t - "4ClENX.1UC9Cfrf_AL8UOUEAOUEoSNfTA'E_SAl.1LNC1C1TY .. n,AIO



,....

VISUAL. CL.ASSIFICATION

Auger refused at .16'
on gravel

REMARKS

LOG OF TEST lORING NO. 17

RIG TYP E -::C:=ME-==--~5*5~:__:~-~~-----
BORING TY PE -:6:-::-5~/...;.8_::"~H;:.:o;:.:1;:;1~O;;;.W~.;;;s;..;t;;.;e~m~A:.;;u.;;:.;l.g,.;:e;..:;r~

SURF ACE EL EV.__--.=::.1~O-=2~4'-=.~5~'...:+=---__:_-------
DATUM Plan & Profile

.i.
c ....cO
0_u 0.-; ;
.:~
o •

:2:0.

....; a
c •• •o 0...• ..0

0...1

'-' ..- '-------- ----

._.. _. ---- _.- -J-- --
_._-----~

1·- -I----If---j ---4----'-

-- -- - ..- --1----1--·_· ---;,-.-,

[X S :-32

• •

;;
u

:c
0. ..
!! 0

Cl...l

• ••
• • •
• •• ••
• •· ...

.. < •
~ 0 u
0-': c
~ 0 0
< • -'. ".:< < ..
o ••
uo.o:

O~
--ti.\o... 0 ~

'~-"... : ~o : ~ : '-6- .-_~·sSMc=·· moist SILTY SAND, some clay,
K7 loose predominantly fine--.-- 00: IJ\ Sf--T-----13- --- grained, subangular,

i • • '~r--,~.-I--~I---I--~f---j.1\. nonplas tic, brown
5 -- ••. I)( S 1-1"3 '-------I.-...::.;-=-!:...:....:~~.:..-:.::..:.;..:.~----I

--.•- ••• 1"-' ..- moist SAND, trace of silt,
_-._-0 ••••• I-- --- --- -----I---t'----I medium dense predominantly fine to
._...-.... ••••• ---f-. '--- ----I---~--- to very dense medium grained, sub- \
--- •• -' ·-I!---j---j!---II---- angular, nonplastic,

l--:
-- • •• 1\7 s· -S4-f---f---i-SP- :Light brown•• V\

I'--' ---1----1--- .-_. note: some gravel at·
- ...- ---1----1·--- ----

8' & considerable grav-
f- -...-- 1---~----1--- el at 12' 6"

••II.
.!:
~

D-•Q

20 ---

10

15

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-16-88I

---
-'1
I
1
0'
I
-I
'1
I

-- -- ---·1---+--1---1

_ ... - --- ---1----1----1

..- -- ---~---I---I---1

I
-.1

I

-- -- --- --- ---1----1
.._- - ---- - __ ----1----1

.- .- -- ·---1---+-----
r' ._- ------- --.
--. --- ---·1----1

-- .- --_.- ------ -----
'---

-- _.1--._. --- --- ---.

---. -- ----+---+'--1---

I
-- .- --- -_. ---~----I

..- -_. -._- --- --- ---

--\-

_.- .--- ---1---1---
--1--1-----1--- I J I

- -I!---t----+---·J---I

1'=f~-l-_---I----l--'-~I---1
1··~--1!.-.---l--I--I--'
!-~-I-"'----+---I--'l---

_1_

J~d11 SERGENT, HAUSKINS & BECKWITH A_21
I~I lXlNS\1.TINO O£OTtc"""'" £NOIN££M
- t - P'HO(MX-TUC8D'f ·M.8UQUEAOUE· SAHtA'I· SAL' UK! c:nv oft. ,Me)

SAMPLE TYPE
A - Aug.' <ulling.. B _ Blo<k .ampl.
S - 2" 0.0. 1.38" 1.0. tub. lampl ••

I
U - 3" 0.0. 2.42" 1.0. 'ub••ompl ••
T - 3" 0.0. thin-wall.d Shelby tub••

O,.TE

none

GROUND WATER
OEPTH HOUR

I

I
I

I



A-22

.....

_1- .
_'rs;/ll SERGENT. HAUSKINS & BECKWITH

1~1 (XlNS'ATlHOO'OTE~''''''''''''- t - PHOENIX· NCSClN· AUtUO'J(fOJE • SAH1A'1 • SALT LNCI! em'. n PAlO

LOG OF TEST lORING NO. 18

A - Aug.r cUllings. B - Block sompl.
S - 2" 0.0. 1.38" 1.0. lube sampl ••
~ - 3" 0.0. 2.42" 1.0. lube somple.r-3" 0.0. 'hin.walled Sh.lby tub••

DATEHOUR

none
DEPTH

RIG TYPE CME-55. ~ -~ 6 5/8" Hollow stem Auger• • c ... BORING TYPEgl E .~ c.. • .:: cO - .~ 1022'±• Me. I>. -.. ... . .- j3 SURFACE ELEV•
II. ~ • u ... ,-o..c 0; e U • Plan & Profile"0 l- • M I>. .- DATUM.: 0:: c u I>. • 0 C ~ ; i 1~~ .. • • ••
J:. C ~ - :c Q. Q. MA - 0 I>.

.~~0. '': ...~ 1>.0 ~- ..
... vI

.:: ..
c c M E E ~~=

'.. REMARKS VISUAL CLASSIFICATION• o • • l! 0 • •
_ A

o • c _

"0 U~a: l.'..J '" '" co_.! 0...1 ::E~ :JU

0 .- .

-:I:I:~s -28-
_SM-_'8-
,_..SC._. slightly SILTY SAND, trace of

o 0 .• --- ._--- moist clay, predominantly.. ~ . '::: ~ ";E0- -8-- fine grained, subangu-

5 o 0 ~ 1\firm
lar, weakly lime ee---- 00 0 S '2 Ii b~ mented, low plasticity

..._-- o 0 0 f--'.- ___--- to nonplastic, brown0

--- ~ o_~ f-. .. --
moist SILTY SAND, preCiominant-......._. • • - - ._-_.

-- • • • -_. - ._---'-----c---. 1\medium
ly fine grained, sub-• • dense

10 -- • • • R s· -16 6 angular, nonplastic,
• • f-._. brown..._._- "--'• ••-_•...•.. • • .- ..- ---_.. --'-' --- -8P=' moist SAND, silt, trace• • • some..._.,. --- -,----_. '8M-- of gravel, predominantly• • medium dense---_.. .- ------------• • •

R
fine to medium grained,

15 -- • • s· --zt3 G- to very dense sUbangular, nonplastic,• • •...--_._. • • "--' '-- ._-- light reddish brown
'--"-' • •• .- - ._- -_.
_. -....-- • • ....... .- -'-'- ---- ------ note: considerable

• • • 50/3 gravel from 16' to 20'... " . ... S II (no 'reeo ery)
20 • •

I
.. -.

-_....., - - .._--- ._--- -j- stopped auger at 19'6".... - _.... ---- -_._-_.. --_.
~I -

---- Sampler refused at--_ .. ..- -- ._---
I

19'9~"_-0.'_- ... .- ---- --- ---._--
.._- .-
-_..._. _._- -_. ._----- --- ---_._- ._-- -- ------
--- .-
---_. --- .- ._------- ---
--- -- ..

,-- .._.. _.. ----_ . .- - -_. ----._- _. .._----------
-- -- .- .._- --- -_. -_.
.---_.-- -.- - --_. -----_. ...--' ._-- --- ------
--- ,_. _.-.

~-----
_._-,--- '--'_._-- ,,- -'-_. ._-_..

--- I-f-

'--"-- 1..- --- ---

~
_..........

1= . ---
~.--_.

._.,_.. _._. / ..-
-- I•.

-_..._-
1__- _.._- ~.I~--

------==1 ._----,--'

'---
GROUND WATER SAMPLE TYPE

Camelback Ranch
PROJECT Levee Design
JOB NO E88-36 DATE 2-17-88
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-- -- ------ ---1---1

-- - ---- ---1---1---1

-----_..--- --- ---

VISUAL CLASSIFICATION

Stopped auger at 19'6"
Sampler refused at

20'5~"

LOG OF TEST lORING NO._1_9 _

REMARKS

RIG TYPE .-':::C::.:M~E:...-,..::5:...;5:_-~-------
BORI NO T YP E -:6;.-:;:-.;-5-::-/~8-:-"--=H,:.;o::.;l=l.=:o.:.:w--=S::..;t::.:e::.:m:.::....;A=u~g~e::.::r~
SURF ACE ELEV•__-=1~O:..:I:.:9,"-'=.±--=~--::'-;-:- _
DATUM Plan & Profile

- .- '----- ---1---1
-f-----I--~---l---I

.-• •
• g~ ~ .::
0. -. 0 ~ ~.. ~O..c:a l- X. ~ g- .u

u C -• • • •:c Q. Ii. • ..0 - Q 0.._-0
0. .. E E

~~=
.. ..

~ 0 0 0 • ..0
Cl-l '" '" l:O _-! Q-l

• c •
~ 0 u
0'': c
~ 0 0
c - -"= ;.~c c •
o • •

uo..a:

5--

o

_.- .__._--_._----

~ tx S -19-' ----I-----I·.-GL moist SANDY CLAY, weakly lime
1------lJ..•• {--!'~'-!-I--+---+--?-+----I. cemented, low plastici-::. ~~El 2 -9_4_

11

__-1 1\\.-f_i_r_m +__t.....:y::....:..'~b_r_o_w_n -1

::. f\7,~ 42 sl~ghtly SAND
d

, ~raceloff~ilt,
~,_ _ __1 1 . mo~st to pre om~nant y ~ne

••••• - - --_. --·--11---1-·-- moist grained, subangular, '.
• •••• --_.1--. -------1---. --_. medium dense nonplastic, l~ght brown
•• r9'- '···--1---1--- --- to very dense note: trace of gravel
.:: ~ S·f--15 ~?=_ at 7' 6" & considerable
••• gravel from 15' to 20'._..__. . SM_
••• •• -~. '--' ---1---+---
• • . - .-- ----- ----.f----- ---

• •• c---.

.:.:. ~ S't!_T_' . .
• •• .-1- --- ---.----J.----.. -- - --- --_.-----_.• •••• _..- .._-_.- ·_---~---I---I

20 I='=::-=-:=..-::~t=.::!::::!.-.!::.=¥-~~_..~...=::S~'=::-5=O~/=-5=x,f-·;";;;~I-t--;i;;;__·~;;~;;l========:f===============l
- '- ._- ---r-
- f-...--- --- ·-·-,--+----1

25

10 ---

15

..•...
.E..,
Q.
•Q

Camelback Ranch
Levee Design

PROJECT_~~__----::--:--=---=-=--------
JOB NO E88-36 DATE 2-17-88

I
I
I
PI

"
I
~I

wI

1
rJ
"~I

.1
- - ---. --- ---·1---·1

--- _. ---I---I---l---

"1 ...- -- -- --- ---1-'---1

- ._- --'" --- ----1.---

---1-- .. -- --- ---..1---1
- .- ---- ,------ ---

'-'1-- ··--------1·---1

A-23
_1_

jM' SERGENT, HAUSKINS & BECKWITH

I~I lXlNSIArlNO O.OTf""""",," .""....AS
- t - PHOl"''' .1\JCSOH-M.8UOUEAOUE· $AN1Aff.· SAL' L.N<E env·I\.,AIO

SAMPLE TYPE
A - Auger cullings. B - Block sompl.
S - 2" 0.0. 1.30" 1.0. lube sampl ••
Uf- 3" 0.0. 2.42" 1.0. lube somple.
T _ 3" 0.0. thin-walled Shelby tube.

DATE

'··-·f--/---·I---..l----I---II --....--I--I--t-I
1"-
1..__1- ----..+---..+---1·---1I .r--+-I- ----I

none

GROUND WATER

DEPTH HOUR

.._--

I

-I

I
I

I



(,,..

A-24

VISUAL CLASSIFICATION

Stopped auger at 19 1 6"
Stopped sampler at 21 1

_1-.:rMl SERGENT, HAUSKINS & BECKWITH

11::::::!!J1 COHSUlTlHO ••OTtCHNCAI. ........AS
- t - rttQEHlX_TUCSON_H...eUOUffOJE'_SNifI\'f.·SALTlAKEern·n,ASlO

LOG OF TEST BORING NO.--=::.20:<..-

REMARKS

RIG TYP E ---.::C:::"M:.,:;E=.,.7"".::::;5..:5 _
BORING TY P E ~6-::::-=5'-:/:-'8~'~'~H;.;::o;..;;l:;,.:;l;:;.;o;:;.;w"'--=S'-'t""e:;.::m__::.::A;.;::u:.;;g'_"e:;.:r=_
SURFACE EL Ev.__-:1,-::0:.,:1:..;6=--'::.±~_~~ _
DATUM Plan & Profile

SAMPLE TYPE
A - Aug., cullings. B - Block sompl.
S - 2" 0.0. 1.38" 1.0. lub. sampl••r-3" 0.0. 2.~2" 1.0. lub. sumple.r - 3" 0.0. thin'wall.d Shelby lub••

....- "• u
c ~..o Q.

to ~.
O.j

DATE

._. .-L-I--._
I

...... >-.-. -- ----1·---1---1

---'- ---1---+---1---

._. -If--- I----I----t----I

-- -1---1---- --- ---
- - ---"'---I--.--I·-~-

.- .-- --- ---f--f--'---I

._... - ·---,1---1,--, ---

.- - ---I----I---~--I

HOUR

'-- -- ---1----1---1-:1.---1

none

_..- ---_. ------ .._
f- - --- ---,-t---t---I
1-.. · _._._..

[.~=- ··--+---1--·._-

i-..·.. --------
I .- -- -_'1-._- .----1---

!'-- -If.----+---I---I----

f--,·-·
I .

GROUND WATER

DEPTH

• c •
" 0 u0": c
" 0 uc ~ -"= ...:c c •
o ••

un.Q:

.l:
Q.
•o

..
•u.

.5

25'---

o .~._~. ':~O[:. ~S--17-" -_.- --6f--- oist SILTY SAND, trace of
._.. 00 o. lIf' A-- ..---.-- .~-- m gravel, predominantly

_:-::-..... ; 0 :'f'jJ S,11- ·-e----~ firm to mod- fine to medium grained,
.__. •.• ~,'.'---- ----1---1\ erately firm subangular, nonplastic,

5 -- ::. f9 S !-lLl 3 I \ brown_____ .• ~ - - '---------t---------------r
..__._. ••• __ slightly SAND, trace of silt,
.__... ::. ~p- moist to predominantly fine to,
.__ •• ._. ._- -SM.-. moist medium grained, sub-
---I • •• fV' S·-<')·2 5 angula.r, nonplastic,

~ L. medium dense. . ::. '--' light brown

._.-._- -"·~·6· .:::.'= ..-..-------.- --_. note: trace of gravel== 0: 0I .. - ---t·---j·---1----I\ at 7 16"
o 0 o· ......., ----+----1--- --_. '---------jl---------------I

15 --- ~ 0 0 lx: S --:-62 7 moist SILTY SAND, considerable
..._ ... 00: i<-' --- --- very dense gravel, poorly graded,-..--. 0: 0'''- sUbangular, weakly lime

... 0 0 . - .. - . -+-__-t --I-SM..- cemented, nonplastic to
..~,~. ::: ~- -·--If-----I--·-- --- low plasticity, light

20 '--10: 0 rx S -69 I 5 reddish brown

10

Camelback Ranch
PROJECT Levee DesignII JOB NO E88-36 DATE 2-17-88
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A-25

VISUAL CLASSIFICATION

SILTY CLAY, some sand,
medium plasticity, dark
brown

Stopped auger at 9'6"
Stopped sampler ~t 11'

-'-_lfMl SERGENT, HAUSKINS & BECKWITH

I~I ClOHSUl.- OEO"e-1CIlL • ..,.......
- t - PMOEHiX. tucSON· A&..JMJQtlAAQUE. SNffA". SALt LN(I! Ctr'Y. n "Me)

REMARKS

moist

firm to soft

moist

loose

LOG OF TEST lORING NO. 21

RIG TYP E ~C_M-=E~-~5:-::5:__~~-------
B0 RING TY P E ....;6=-=-5~/.;:,8-:"~H:.;o:;.:1::.:1=-o=-w.:.:....-=s;.:t:.;e::m.::...:A=u.::l.g.:::e:.=r'-
SURF ACE ELEV.__-=1":,0:..:!1",,,9!.-'o...,so!.-'..+_-::-:-::- _
DATUM Plan & Profile

SAMPLE TYPE
A - Auger cullings. B - Block sompl.
S - 2" 0.0. 1.38" 1.0. tub. sompl ••
U • 3" 0.0. 2.42" 1.0. tub. somple.
T r3:' 0.0. thin..woll.d Sh.lby tub••

... .:; e
c ~• •

Q ""

~i
Q..J

DATE

SAND, trace of silt,
predominantly fine to
medium grained, sub
angular, nonplastic,

,.==_-_=-_'I-,--I'--'---'~~======f==l=i=g=h=t=b=r=o=w=n=======1

'-- --- ---._-._--
.... - - --------1---1

-,- ---1----1---1---1
_. - '---- ---,--f----

.. _- _. --_. --- ------

._, -'---1----1·---\--
..... - -_.- --- .._-- --_..- ----_. ------ ----
- --- ---1----+---+---

"'.. --"'--' ------ ---

.-.... - .._- --- ----1---1

"_M ••,;.•• ...

- _. ---' ---- ----1---

'"''''- .._---+- - .
:=._ == 1 .

I

,- - -- ---1---+---

I'-=- __~ _==.'==. '
L~~~=- -===-='-- --1"--,,,--,-,-
1-"'" f-- ..1-- -f--. --.----

f ---,'--' --- ------ ---
i

none

GROUND WATER

"i
u

:c
"" ..l! 0

Cl..J

DEPTH HOUR

.. c •
~ 0 u
o -= c
~ 0 0
c ~ -
; ; .:
c c ..
o ••

uo.Cl:

° '.,_,..~~ ~2_2
-_',--;--t---

,-_.~ ), S f-l0--'-'--20-:-CL-

--'- ~~-
5 == % 12S"·,i",:.'c-!-_-oo 1--_

._-- .. ~

• •• ,-- ---I----+----j--SP=
•• -S~·

• •• V S -o-l----1r----/----1
•• V'\

..•u.

.5
.c
G-•Q

10

15

-

Camelback Ranch
PROJECT Levee Desi~n
JOB NO. E88-36 DATE 2-16-88
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_1-
..1rMl SERGENT, HAUSKINS & BECKWITH A-26
llt:l!Jl CONOUO.TOlCI O.""'.....ICAL .NO...... .

- t - PMOI:"'X .. nJCION .. ......euouE~ .. tJANfA ,. ..~T LM! ern· fI. "dO

LOG OF TEST lORING NO.-=2=-2_

A - Auv., cUllings. B - Block sampl.
S - 2" 0.0. 1.38" 1.0. lub. sampl ••
~ - 3" 0.0. 2.42" 1.0. lub. sampl ••r- 3" 0.0. Ihin.wall.d Sh.lby lub••

DATEHOUR

none
DEPTH

~~ RIG TYPE CME-55
, . 6 5/S" Hollow Stem Auger• • c ... BORING TYPEgl ~

.. c.. • - 'Co - .~ SURFACE ELEV. 1020'±• III C • ... -. a ... . a_ :n\I. :> a u ... ,-O..c :; 3 U 0 Plan & Profjle0-': c Ii l- • M ... .~ DATUM.5 u .... a c •
~ ; 1~:> a a • • ••c • ~ ;C ~.D •

of .:: "i .: Q. Q. ) -." 0'" .:~ :: '"... c c ~
..... e e

.!.~=;
... .. .- a REMARKS VISUAL CLASSIFICATIOtl• o • • ! a a a • .D a • c-

O UQ.D: Cl.J '" '"
lIIl __

O.J :::Ell. ::JU

0
..

~~ S '-9- moist SANDY CLAY, low to me-

%~ - eL- dium plasticity, brown

//~JX; S 1--9 . -- --- ---_.. moderately
firm

5 ~~
.n 1 1 se- moist CLAYEY SAND, consider-

moderately able silt, predominant-
-- • • r-- SP- ly fine grained, sub-••• ~.M- \firm- I-- angular, low plastic{'"• •

W· R
ty, light brown

10
_.~- ·s 4'7 CIJ

moist SA.ND, some silt, trace
.'-- .-- --_. of gravel, predominant-
---

~
ly fine to medium grain-

'-- -- ed, sUbangular, nonplas-
15 .._- ·tic, light brown

--_. sand,moist SILTY CLAY, some
---' -.- - weakly lime cemented,--_. - - very firm medium plasticity, brown-.-_. .- ._- -f-._-

--
I Stopped auger at 9 I 6'"--' - - -- I._- ._-. -- ---- , Stopped sampler at 11 1

--- - f-- -- I

-- -' .- ---

--
'- -

--- I-- ---
---

--- e-. _.
--- .-r-- ---
..•_- '-_. ------
--
---
'-'- '-.__.

"- - --- ---
..._- - - 1-'----,
--- - - ._- ._-
---
---- .-,_. _. --- ---
,---_. .__ .

-- '- f--
.__.--_.

._-- 00- -'--
--'- '-=

-
---

I·---
._-- 1-

""---
GROUND WATER SAMPLE TYPE

Camelback Ranch
PROJECT Levee Design
JOB NO ESS-36 DATE 2-16-88
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FIGURE .,

Typical Levee Section At NeW' River

SHB Job No.E88-36
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FIGURE 2

Typical Levee Section At Aqua Fria River
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LABORATORY TESTING PROCEDURES

Consolidati on Tests .Soil test or Clockhouse apparatus of the
"fl oating- ring" type are employed f or the one- dimensi onal
consolidation tests. They are designed to receive one inch
high 2.5 inch O.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 less than 1/10,000 inch per
hour. Applied loads are such that each new increment is
equal to the total previously applied loading. Porous
stones are placed in contact wi th the top and bottom of the
specimens to permi t free addi tion 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 loads
with a rebound cu~ve then being established by releasing
loads. I

Expansi on Tes ts The same type of cons 01 i domet er appar at us
descri bed above is used in expansi on testing. Undisturbed
samples contained in brass liner rings are placed in the
consolidometers, subjected to appropriate surcharge loads
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
effecti ve overburden pressure at the point of sampl ing. 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 anticipated controlling
field loading conditions.

SERGENT, HAUSKINS & BECKWITH

eONSULTING GEOTECHNICAL ENOINEE"S
PHOENIX • ALBUOUERQUE • SANTA Fe

B-1





HOLE UNIFIED SIEVE ANALYSIS-ACCUM XPASSING LAB NO
NO DEPTH CLASS, L. L. P. I. 1200 t 100 ISO 140 130 116 110 18 14 .25" .375".5"

.75" I" 1.5" 2" 2.5" 3" 3.5" 4" 6" 8" 10" 12"

115 0-4' CL 32 14 52 61 71 75 79 82 83 83 84 85 87 90
n 94 97 100 8-36-73

lUi 4'6"-6' SM NV NP 15 31 60 74 as 94 96 97 98 98 100 8-36-81

117 2'6"-4' SM NV NP 39 51 6'3 81 89 96 99 9'3 100 8-36-34

121 2'6"-4' CL 41 20 79 88 94 96 98 99 8-36-90

118 2'6"-4' SM 23 2 \(f~ 75 85 91 97 98 '3'3 9'3 101) 8-36-'38

119 2'6"-3'6" SP-SM NV N~ 6.5 14 @ 72 89 98 100 8-36-103
! 0E (57)120 6"-2' SM 24 2 71 80 87 '34 96 96 97 99 100 8-36-10'3

~-"-/

SERGENT, HAUSKINS ~ BECKWITH

TABULATION OF TEST RESULTS

Job No. E88-36
"1/0 1

kW-' '- .... " .....

B-3

._--------------~.



CONSULTING GEOTECHNICAL ENGINEERS

DIRECT SHEAR TESTCSATURATEDlASTM D-3080

SERGENT, HAUSKINS & BECKWITH

Shearing Stress, T max.

B-4

1.8 KSF

1.4 KSF

0.7 KSF

21.5%

16.81.
106.4 LB/CU FT

18.11.

21.5%
106.0 LB/CU FT

17. ':II.
105.1 LB/CU FT
21.71..

0.003 IN

-0.014 IN

-0.006 IN

W.O.NO. 1

LAB NO.

JOB NO. E88-36

DATE 2/29/88

2. '::J'38 KSF:>

2.05'3 KSF:>

O. '::)'35 KSF :>

(NOF.:MAL STF.:ESS
I

POINT NO. 2

Maximum Vertical Deformation @ T max.

POINT NO. 3 (NORMAL STRESS

POINT NO. 1 (NORMAL STRESS

Shearing Stress, T max.

Initial Moisture Content
Dry Density
Moisture at Saturation

Maximum Vertical Deformation @ T max.

Initial Moisture content
Dry Density
Moisture at Saturation

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

Initial Moisture Content
Dl"Y Den!:;;ity
Moisture at Saturation

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

REPORT OF LABORATORY TESTS

PROJECT: CAMELBACK RANCH
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DIRECT SHEAR TESTCIN SITU )ASTM D-3080

CONSULTING GEOTECHNICAL ENGINEERS

SERGENT, HAUSKINS & BECKWITH

B-6

1. 7 ~:~SF

O. '3 KSF

3.3%

3.71.
'32.5 LB/CU FT

90.5 LB/CU FT

14.11.
80.2 LB/CU FT

0.00'3 IN

-0.003 IN

-0.002 IN

W.O. NO. 1

LAB NO. 36

DATE 2/2'3/88

JOB NO. E88-36

2. '3'38 KSF)

2.059 KSF)

0.995 KSF)POINT NO. 1 (NORMAL STRESS

POINT NO. 3 (NORMAL STRESS

POINT NO. 2 (NORMAL STRESS

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

Initial Moisture Content
Dry Density

REPORT OF LABORATORY TESTS

LOCATION:#7 @ 4'6"-5'6"

PROJECT: CAMELBACK RANCH
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DIRECT SHEAR TEST(IN SITU lASTM D-3080

CONSULTING GEOTECHNICAL ENGINEERS

SERGENT, HAUSKINS & BECKWITH
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REPORT OF LABORATORY TESTS

PROJECT: CAMELBACK RANCH

LOCATION:#8 @ 9'5"-10'5"

POINT NO. 1 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

POINT NO. 2 (NORMAL STRESS

Initial Moisture' Content
Dry Densi.ty

Maximum Vertical Deformation @ T max.

Shearing stress, T max.

POINT NO. 3 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

O. '::J'::J5 KSF l

2.059 KSFl

2.998 KSFl

DATE 2/2'::J/88

JOB NO. E88-35

W.O. NO. 1

.LAB t~O. 42

3.5%
'37.4 LB/CU FT

0.007 IN

0.8 KSF

2.2%
·::J4.6 LB/CU FT

0.014 IN

1. '3 ~:~SF

3. 1~{'

'38.8 LB/CU FT

0.014 IN

2. 5 ~<SF

B-8
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SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS

DIRECT SHEAR TESTCIN SITU )ASTM D-3080

LOCATION: #1'3 @ 2' 6"-3' 6"

PROJECT: CAMELBACK RANCH

REPORT OF LABORATORY TESTS

1. 7 ~<SF

B-IO

O. '3 KSF

2.4 KSF

0.01 IN

2.3%
'33.4 LB/CU FT

2.4%

2.4i:

'33. '3 LB/CU FT

'34.5 LB/CU FT

0.013 IN

0.012 IN

W.O. I'm. 1

LAB NO. 103

DATE 2/2'3/88

JOB NO. E88-36

2. '3'38 KSF)

2.05'3 KSF)

0.'3'35 KSF)

POINT NO. 2 (NORMAL STRESS

Shearing Stress, T max.

Maximum Vertical Deformation @ T max.

POINT NO. 3 (NORMAL STRESS

POINT NO. 1 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing stress, T max.

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max. '

Shearing Stress, T max.

Initial Moisture Content
Dry Density
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