WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387 P of
INC Phoenix, Arizona 85036 MC Librar
. (602) 437-3737 . ot ML LiDrary
5009
Maricopa County Flood Control District June 16, 1986
3335 West Durango Street
Phoenix, Arizona 85009
Attn: Nick Karan, P.E.
Chief, Engineering Division
Re: Shrinkage Testing
Spookhill Flood Retention Structure
Maricopa County, Arizona Job No. 212570296

According to your request, we have completed the field sampling and
laboratory testing services for the existing Spookhill Flood Reten-
tion Structure. These services were performed in accordance with
your contract FCD 85-45 dated January 20, 1986.

The purpose of this investigation was to obtain disturbed and rela-
tively undisturbed soil samples from various depths in the existing
embankment for shrinkage limits testing. The subsurface explora-
tion and sampling were performed at Station 265+00 and Station
280+00 along the Spookhill Flood Retention Structure. The shrink-
age limits tests were run according to the procedures provided by
the Soil Conservation Service. A copy of these procedures 1is

included in the Appendix.

Subsurface exploration at the site was accomplished with a backhoe
and an auger drill rig. The backhoe was used for the shallower
exploration where block samples were taken, and the auger drill rig
was used for the deeper exploration where Dennison samples were
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Job No. 21253296

obtained. The block samples were approximately 1 foot to a side,
and the Dennison samples were approximately 2 feet long and 6-1/2

inches in diameter.

The predominant embankment material encountered was silty sand with
varying amounts of gravel. Clayey sand with low plasticity was
encountered in Boring 1 from a depth of 2 feet to a depth of 15
feet. This clayey sand was underlain by silty sand. The surface
soils at both sites were sand and gravel to a depth of 2 feet.
Logs of Borings are included in the Appendix.

Shrinkage limits tests as described by the SCS procedures could be
performed with the remolded samples, but they could not be per-
formed with the undisturbed samples. The lack of cohesion and the
gravel size particles in the undisturbed samples did not allow the
samples to be trimmed to regular shapes that could be measured for
volume calculations. Attempts were made to seal the undisturbed
samples in cellophane and paraffin to obtain submersed volume meas-
urements. This method did not produce acceptably accurate results
because the cellophane and paraffin could not be made to conform

well enough to the shape of a trimmed sample.

The remolded samples were prepared in accordance with the design
specifications for the fill. This data was provided by the Mari-
copa County Flood Control district and is reproduced in the Appen-
dix (Construction Monitoring Test Results) along with the specific
gravity determinations (Physical Properties). The remolded shrink-
age limits tests were run with material passing the #4 sieve. The

results of these tests are presented in the following table.
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Initial

Depth Initial Dry Moisture Volume Changel
Station (ft) Density (pcf) Content (%) After Drying (%)
265+00 6.6-7.6 112:5 7.4 #2577
265400 9.2=10,2 120,2 8.5 +1.4
265+00 16.2-18.2 121.0 8.0 -0.4
265+00 18,3-20.3 115.,7 9.6 -0.4
265400 20,3-22.3 124.5 8.4 +0.5
280400 5.5-6.5 118.2 8.6 +3.90
280400 12.0-13.0 12%5.3 10.1 05
280+00 16.0-18.0 119 .9 9.7 +0.2
280+00 18.0-20.0 119.3 110 +0.4
280400 20.5-22.5 123.6 1150 +0 .6
1 + indicates volume increase, - indicates volumes decrease.

The volume changes 1indicate that the soils have a tendency to
increase in volume, not shrink upon drying. Irregularities in the
samples and measuring techniques are probably responsible for the
apparent increase in volume upon drying. A variance of 0.01 inch in
the length and diameter measurements would change the volume by 0.7
percent, and a variance of 0.02 inch would affect the volume by 1.4
percent. The individual measurements for each sample varied within
ranges from 0.01 inch to 0.05 inch. Accordingly, volume determina-
tions can be expected to vary approximately one percent or slightly
more. With this in mind, only two samples exhibited any significant
change in volume upon drying. These samples showed volume increases
of 2.7 and 3.0 percent. A combination of measurement errors and
sample irregularities may be responsible for the apparent volume

increase of these two samples.

The sampling and testing program of the Spookhill Flood Retention
Structure embankment material indicates that the silty sands and

clayey sands used for construction have very low if any remolded
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\ shrinkage potential. Shrinkage limits tests on undisturbed samples

were not possible but do not seem necessary in light of the test
i results on the remolded samples.

We have enjoyed providing these services for you and are prepared to

assist in other aspects of this project as needed. If you have any
® guestion concerning this report, or if we may be of any additional

service, please call us.

Slncerely, £
® WEQTERN TECHNOLOGJES INC.
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Maricopa County Flood Control District
Job No. 21253296

BORING LOG NOTES

The number shown in "LOG OF BORING NO." refers to the approximate
location of the same number indicated on the "Site Plan" as posi-
tioned in the field by the client.

"STA" refers to the approximate stationing of the boring along the
embankment.

"TYPE/SIZE BORING" refers to the exploratory equipment used in the
boring wherein HSA = hollow-stem auger and 16" bucket = backhoe pit.

"Sample Type" refers to the form of sample recovery, in which B =
Block sample and D = Dennison sample.

"Dry Density, pcf" refers to the laboratory-determined dry density
in pounds per cubic foot. The symbol "NR" indicates that no sample
was recovered. The symbol "*" indicates that determination of dry

density was not possible.

"Unified Classification" refers to the soil type as defined by
"Method of Soil Classification". The soils were classified vis-
ually in the field and, where appropriate, classifications were
modified by visual examination of samples in the laboratory and/or
by appropriate tests.

These notes and boring logs are intended for use in conjunction
with the purposes of our services defined in the text. Boring 1log
data should not be construed as part of the construction plans nor
as defining construction conditions.

Boring logs depict our interpretations of subsurface conditions at
the locations and on the date(s) noted. Variations in subsurface
conditions and soil characteristics may occur between borings.
Groundwater levels may fluctuate due to seasonal variations and
other factors.

In general, terms and symbols on the boring 1logs conform with
"Standard Definitions of Terms and Symbols Relating to Soil and
Rock Mechanics™ (ASTM D653).




LOG OF BORING No. __ L Sta. 265+00

Project Geotechnical Services - Spookhill Dam Job No. 21253296
Elevation Not Determined Datum Crest of the Embankment
Type/Size Boring 16" Bucket/7" HSA Rig Type John Deere 510/CME 75
Groundwater Conditions None Encountered Date /18/86; 3/18/86
- v c
g Sample S 2 xR 1:'%
= Interval o | 5| 25 |&8 Description
2 (ft) 2|08 2E |EG
o E| S |24
e Top Bottom| & | O = O
SP- SAND AND GRAVEL FILL; some cobbles, trace silt and
I GP| clay, greenish gray, medium dense, damp
SC | CLAYEY SAND FILL; with silt, some gravel, brown,
I dense to very dense, damp to slightly damp
L2
Finer gravel
6.6
I 7.6 B * 7.2
1 |
= |
10! 92 | . o | Bk Light brown, slightly higher moisture content
10.2 '
j Brown, slightly more clay
[y
1
| 15 Grades into silty sand and gravel
[
L_ \ SM | SILTY SAND AND GRAVEL FILL; grayish green, very dense,
slightly damp
116.2
‘L | D| *|7.8 - o
| 18.2 Some cobbles (granitic composition)
| [18.3 |
| | *
5 20. 3 D 9.2
[ |20.3
D * | 8.4
| 2232
22.2 23.0 D | NR
Sampler refusal @ 23 feet on large cobbles
| 25
—
p i I
- |
‘ i
I
| 30 |




LOG OF BORING NO. __2 Sta. 280+00

Project Geotechnical Services - Spookhill Dam Job No. 21253296
Elevation Not Determined Datum Crest of the Embankment
Type/'slze Boring 16” Bucket/7" HSA Rjg Type John Deere 510/CME 75
Groundwater Conditions None Encountered Date 2/18/86; 3/20/86
5 8lz | ®|_S
8 Sample ol s -qo)'g
= Interval |G| RS &2 Description
a (ft) o022 |5
[ El S |29
Q | Top Bottom| & | & M5
SP-| SAND AND GRAVEL FILL; trace cobbles, trace silt and
ElaR GP| clay, greenish gray, medium dense, damp
= SM | SILTY SAND FILL; with gravel, trace clay, brown,
L dense to very dense, damp to slightly damp
i
— |
|
L2 '
5.5 ;
I ’ 6 5 B * 5.8
- x
B |
10 \
— ! |
| 12.0 |
13.0 B % | 59
| Grayish green color, no plasticity
‘_1_5
| 16.0
— |
B
L
\ ‘ \ D * 17.9
; 18.0
| 18.0 |
I ‘ D * | 8.6
| 20 | | 20.0
; 20.5 |
I
\ | | 22.5 D * 9.1
[ i SM | GRAVELLY SAND; with silt, tan to off white, very
| 22.5 23.0 D | NR
— dense, slightly damp, very heavy cementation encoun-
‘ ! ered at 22.0 feet
— ‘
| 25 \ Sampler refusal @ 23.0 feet on heavily cemented
T ‘ gravelly sands
L
B | |
- 1
0] |
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Z=2\“ United States Soll s ;
([ \ Department of Conssrvalion West National Technical Center

Agriculture Service 511 N. W. Broadway, Room 547
Portland, Oregon 97209-3489

N

Subject:  ENG - Soil Mechanics - Shrinkage Limits Date: February 26, 1985

y . . ;
® T Ralph Arrington, State Conservation Engineer, s

SCS, Phoenix, Arizona

Attached is a letter from the Lincoln Laboratory indicating the procedure for

¢ making shrinkage limits on compacted soils. The letter does not give the
instructions I was hoping for but should be sufficient with the following
additions:

1. Prepare a compacted specimen using soil from the same area of the fill an
undisturbed sample was obtained. Prepare the sample in accordance with the

® ASTM Standard test procedure used for design of the fill. Jhe dry density and
moisture content shall be in accordance with the design specifications for the
£ill. -

2. Extrude the specimen and dry according to the instructions in the
attached letter. Determine G; and moisture content of the soil.

3. Determine the volume of the mold in accordance with section 3.1.3 ASTM
D698.

4. After the specimen has been dried, determine the average diameter, height
and volume. The average of the diameter, height and volume shall be

@ calculated from at least six diameter and three height measurements made to
the nearest 0.001 in. (0.02 mn).

5. Make shrinkage calculations in accordance with attached letter.

6. Obtain an undisturbed sample of the fill. Determine G, and moisture
@ content for the sample.

7. Determine the average diameter, height and volume using measurement
procedures similar to item 4.

8. Dry the undisturbed sample according to the attached letter.

9. Determine the average diameter, height and volume using measurement
procedures similar to item 4.
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Ralph Arrington 2
February 26, 1985

10. Make shrinkage calculations in accordance with attached letter.

11. Plot the moisture contents and shrinkage limits percent vs. the dry
density values for the remolded and undisturbed samples.

12. Calculate the theoretical minimum volume possible for the soil by using
the following equation:

W) (sL) W

V. = +
min Yw CBY“)

where W, = W+ of solids
SL = Shrinkage limit at Placement density in decimal.

13. Calculate volume associated with the in place density and assume one for
the placement density volume.

14. Evaluate the volumetric shrinkage to determine the amount completed since
construction and what is left yet to reach m minimum volume.

15. Following is an example set of calculations and comparison:
a. Placement density = 1.83 gm/cc

b. Present in place density = 1.87 gm/cc

\
c. Gg = 2.949°and SL = 19%

d
. . (1.83)(.19) + 1.83 _
Ymin T T Tz " 09683
e.
W
i 8 1.83
d = - = 1.89 gm/cc
max V.o .9683
£.
W W
8 8 1.83 3
Y X V= T - m 0.9786 ft
A-5
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Ralph Arrington 3
February 26, 1985

g
Condition Yd wa Vol. * Min. Vol.
R Sh.
Constructed 1.83 1.83 1.000
Present 1.87 1.83 0.9786
. Min. Vol. 1.89 1.83 0.9683 7.22
* -
Hgé =y X = 148 A= 22-14.8= 7.2
h.

.0 - .978
ZC= i.O =3¢ g x 100 = 67.5% = Amount of Vol. Shrinkage that

has occurred to date.

i..-Plot of data and resulting calculations.

.83

o

Yd (9lcc)
Yolume (cc)

g & A 19 22
12 ——sL
% NMOVST
A-6
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Ralph Arrington
February 26, 1985

If I can be of further assistance please let me know.

TG Soeri>_ffor

CLIFTON E. DEAL
Soil Mechanics Engineer

Attachment

cc:
Susanne Leckband, Design Engineer,
SCS, Phoenix, Arizona
Verne Bathurst, State Conservationist,
SCS, Phoenix, Arizona
Jack C. Stevenson, Head, Engineering Staff, WNTC
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United States Soil . Midwest National Technical Center
Department of Consarvation Soil Mechanics Laboratory
Agriculture Service

512 South 7th Street
Lincoln, NE 68508-2919

subject: ENG - Soil Mechanics - Shrinkage Limits, pste: February 12, 1985

To:

Volumetric Shrinkage and Lineal Shrinkage

Clifton E. Deal File Coge: 210-22
Soil Mechanics Engineer
WNTC, SCS, Portland, OR

Shrinkage limits, volumetric shrinkage and lineal shrinkage on puddled soils
using the procedure of ASTM D427 are highly dependent on how much moisture
the soil contains at the start and have little direct application for
determining the shrinkage characteristics of a compacted soil. Better
predictions can be made for compacted soil by compacting the soil at the
proposed placement moisture and making direct volume and density measurements
before and after drying to a constant volume.

The soil must be dried slowly and carefully to avoid drying cracks from
forming that 'will affect the actual volume of the dried specimen. A moist -
room can be used for the initial drying to prevent cracking. Usually,
several days are required in the moist room. An alternate method of drying
is to place the newly compacted specimens in sealed plastic bags and open
the plastic bags for a few minutes at a time several times a day until the
bags can be left open to dry at room temperature without cracking. Final
drying in a standard oven should continue until no further moisture loss is
obtained.

The following relationships are used to calculate the shrinkage properties.

Vi -V
Vgy = ——L% x 100
Ve B
" )
L.S. = f1- |J—100 | 4 100
VSH + 100

Gg - vd
S.L. = wg,, =-S_Yf 100
t GS x vdg

Where:
Vou = Volumetric shrinkage
Vy = Initial volume

f = Final volume
L.S. = Lineal shrinkage
S.L. = Shrinkage limit
ydf = Final dry density
Gg = Specific gravity of soil

A-8 <3%§
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‘' Clifton E. Deal 2

For soil specimens with shapes that are not conducive to accurate measurements

with a ruler, the relationships can be determined using densities determined
v by displacement methods such as coating the soil with wax and determining

volume by the difference of the weights of the soil in air and in water.

The volumetric shrinkage relationship and the density relationships are derived
as follows:

L Volume shrinkage is defined as the change in volume divided by the final volume.
i (v, = v _
; (#Vy) —lv——-f- Regroup Y=Y Rearrange
Vgu = !1.:.!5 x 100 = 100 [—1 = 100 Vi = Terms
3 ¥ Vg 1
- Vi vy
‘ W W
rvl'- Vl (x Wea) f_éé._.vii il ¥ Yyde - vd
= 100 f_li_ - 100 _fw___i_ = 100 [ fd 1]
L o "fd Ydi
e L. i Vi
- 100 (Y4 _
ydy
o
Where:

VSH = Percent volumetric change

Initial volume

i
® Ve = Final volume
vdf = Final dry density
ydy = Initial dry density'
e Wegq = Final dry weight of soil

See attachment No. 1 for an example of the calculated values.

W\\
,’
DUNNIGAN ——
Heady—Soil Mechanics Laboratory

Attachment
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U (““" '-.‘%\w.'\ Ca (cu {a"?l.;: cuT

YRW 1157 = Bs=2.69 . We= 370 #

’ 0 3_ 3
ALY —#O—« Va= )'30 S+*= 0,0333 o8

XAL \':}/q. 3.7 = 111.0 pes

30 =179

0 LA
39%0 o R

= D3k . m(sﬁ%os)* (4.555) _ 0.032% g,t
A A4 x 1723

}a:r Wu = 3~70f - “2‘8 Pc&_ = \.?0% ?W/('C
Ve ©.0328¢43

Q. = U)'sqj'\’ = GS‘XAQ " 2.6?-1-&2&‘)@): |2. 1S °%
Gox by 249613

Vew = Va-Vg - 0.0333-0.0328 )./

Vg - 0.0328

O\~ "

Yon 1«5) ; /: 808 \) loo =\t
il e NEE 7

:()_ = %‘,) X [00 :(] -3/% )1/00:.532' |
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PHYSICAL PROPERTIES
Job No. 21253296
Particle Size Distribution, % Atterberg Moisture - Density Rel. Permeability ‘R’ Value
B(;r(i)rfg Depth, ft C?:;L Passing by wt Limits Dglr;ty ?::;::::j‘rr: —g Scﬁziiftiyc DSanyi ¥y K Corlrec’"ted Remarks
3" #4 #10 | #0 | #200]| L | PI pcf % > pcf Cm/Sec R
1 6.6-7.6 SC 267 1 7
1 9.2-10.2 SC 2.69 ly 7
1 16.2-18.2 SM 2:71 I/
1 18.3-20.3 SM 2.68 1507
1 20.3~22.,2 SM 2,012 1, 7
2 5.5-6.5 SM 2.70 155 47
2 12.0-13.0 SM 2.64 1, 7
2 16.0-18.0 SM 2072 1, 7
2 18.0-20.0 SM 2:70 1; 7
2 20.5-22.5 SM 2.69 1, 7
Bgr(i;.wg Depth, it Comments
REMARKS
Classification/Particle Size Specific Gravity "R’ Value
1. Visual 7. Minus #4 11. Expansion Pressure psf
2. Laboratory Tested 8 Plus #4
3. Minus #200 Only 12. Exudation Pressure. psi
Permeability

Moisture Density Relationship

4. Tested ASTM D-689/AASHTO T-99
5. Tested ASTM D-1557/AASHTO T-180

6. Other,

9. Constant Head
10. Falling Head

Note: NP = nonplastic




CONSTRUCTION MONITORING TEST RESULTSI

Corrected3 Dry Optimum Maximum

Depth2 Moisture Density4 Moisture Dry Density Percent Percent
Station (ft) Content (%) (pcf) Content (%) (pcf) Compaction Fines
265+00 6.2 7.4 125.0 8.7 130.7 95.6 19.3
265+00 9.2 8.5 122.7 9.6 128.1 95.8 16.1
265+00 16.2 8.0 121.9 8.7 128.8 94.6 27.4
265400 18.3 9.6 128.9 11.4 124.8 103.3 18.7
265+00 22.5 8.4 122.8 10.0 129.3 95.0 26.4
280+00 B.5 8.6 123.8 9.6 126.8 97.6 33.8
280+00 12.0 10.1 118.3 10.6 124.7 94.9 30.2
280+00 16.0 9.7 120.5 11.0 124.9 96.5 22.4
280+00 20.5 11.0 120.7 10.7 126.6 95.3 24.0
280+00 27.0 10.2 123.1 10.6 123.5 99.6 29.4

lrest results provided by Mr. Nick Karan (Chief, Engineering Division Maricopa County
Flood Control District)

2Depth below crest of embankment

3Moisture content of material passing #4 sieve

4Dry density of material passing #4 sieve

A-12
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JOB NO. 2126J296

SPOOKHILL DAM

98/91/9

2)1e(]

d3M01d N3IM

+00

STA. 265

98/91/9

Y]

STA. 280+00
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Date

KEN RICKER

(

6/16/86

w

-

JOB NO. 2126J296
SPOOKHILL DAM

DENNISON SAMPLER

PREPARING DENNISON
SAMPLE FOR EXTRUSION
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WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387
Phoenix, Arizona 85036

INC. (602) 437-3737

Flood Control District of Maricopa County October 11, 1984
3335 West Durango Street
Phoenix, Arizona 85009

Attn: Mr. Nick Karan, P.E.

Re: Shrinkage Limit Tests
Spook Hill Dam Job No. 2184J017

Shrinkage limit tests were conducted according to ASTM Designation
D427-83 which states that the initial water content for the test
should be equal or slightly greater than the liquid limit. ©Using
this procedure often results in shrinkage limit values dJgreater than
the plastic limit for sandy and silty clays (Holtz and Kovacs).

The soils tested were silty or clayey sands with 20.5% to 35.3%
passing the 200 mesh sieve. High shrinkage limit values could be
expected for soils that are predominately sands. The grain to
grain contact would occur primarily between sand particles and the
size of capillaries that produce tension upon drying would be rela-
tively large in diameter. Capillary tension and resulting shrink-
age would be low; therefore, 1little shrinkage would occur and the
shrinkage limit would be high.

Shrinkage limit test results are meaningful only for clays and pub-
lished interpretations may be applied only to clay soils. For
clays, Holtz and Gibbs present the following information for arid
region soils: A shrinkage limit greater than 12 has little volume
change potential. Bowles says that it is not possible to quantify
the term "little volume change potential”.

References:
Holtz and Kovacs, "An Introduction to Geotechnical Engineer-
ing", 1981, Prentice-~Hall, pages 178-185

Bowles, "Physical and Geotechnical Properties of Soils", 1979,
McGraw~Hill, pages 223-225.

We hope this information assist you in the interpretation of the
attached test results. If we may be of further service please
don't hesitate to contact us.

Respectfully submitted,
WESTERN TECHNOLOGIES INC.

C.

hn C. Rosn

Ph-D-' P-Eo

’

n
Attachments

Copies to: Addressee (3)
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WESTERN 3737 East Broadway Road
TECHNOLOGIES P.O. Box 21387 LABORATORY REPORT
INC Phoenix, Arizona 85036
" (602) 437-3737
PHYSICAL PROPERTIES OF SOILS
Page 1 of 9
Client Flood Control District Job No. 21843017
3335 West Durango Street Lab/Invoice No. 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date
Reviewed By
‘ Spook Hill Dam
Project
Location el o SampledBy ___ WIT Date .8/28/84
Type of Material - Submitted By WTI Date M
Sourceof Matghial = - eion 265-6.6 Authorized By ___F CD/Karan Date 8/28/84
Sieve Analysis, ASTM D422-
SieveSize | oo Passing Specification || Soil Classification
Liquid Limit and Plasticity of Soils L=
37 ASTM D424- Pl=
21477 Maxlmum
Moisture - Density Relations vy erity, ik
2 OASTMD698- ; 0JASTMD1557- ;Method______ Optimum,
S
b Specific Gravity of Soils (minus No. 4 material)
” Soacif
1 i ASTM D854- Cravity
VAL
. Resistance 'R’ Value of Compacted Soils
LZ 3 ASTM D2844- R’ Valve
% Other:
AL Moisture Content, %
[ ASTM D2216 7.4
No. 4 ‘ |
8 1
- T Shrinkage Limit, ¢
ASTM D427 12.6
16
30
40
50
100
200 35.3
Finer than 200
ASTM D1140-
Copies to: Client (3)




WESTERN
TECHNOLOGIES
INC.

3737 East Broadway Road
P.O. Box 21387

Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 2 of 9

& Flood Control District Job No 21843017
e 3335 West Durango Street ' 2184W0L7
Phoenix, Arizona 85009 Lab/Invoice No.

Attn: Mr. Nick Karan Date 9/11/84
) Reviewed By
Spook Hill Dam
Project
Eocation Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material e Submitted By WTI Date _8/29/84
Source of Material _Station 265-9.2 Authorized By __FCD/Karan Date _8/28/84
Sieve Analysis, ASTM D422-
SieveSize | avepraoin®, | Specification || Soil Classification
Liquid Limit and Plasticity of Soils L=
3" ASTM D424- -
24" Maximum
Moisture - Density Relations DryRensity, pof
27| O ASTMD698- ; 0 ASTMD1557- ; Method B iy
7 I Specific Gravity of Soils (minus No. 4 material)
’ ‘ Specifi
1 ASTM D854- Cravity
Yl
Resistance 'R’ Value of Compacted Soils
L 1l [ ASTM D2844- _
} | R’ Value
%' Other:
Vi’ Moisture Content, %
ASTM D2216 7.8
No. 4 ‘
8 {
- , Shrinkage Limit, 3
- ASTM D427 22.7
16 i
1
30 | ‘
40
50
100
200 30.4
Finer than 200
ASTM D1140- |
Copies to: Client (3)
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WESTERN
TECHNOLOGIES

INC.

3737 East Broadway Road
P.O. Box 21387

Phoenix, Arizona 85036
(602) 437-3737

LABORATORY REPORT

PHYSICAL PROPERTIES OF SOILS

Page 3 of 9

Client Flood Control District Job No. 24247017
3335 West Durango Street _ 2184wW017
Phoenix, Arizona 85009 Lab/Invoice No.
Attn: Mr. Nick Karan Date
Reviewed By
Project Spook Hill Dam
ocation Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material e Submitted By WTI Date _8/29/84
Source of Material Station 265-16.2 Authorized By FCD/Karan Date _8%
Sieve Analysis, ASTM D422-
Sieve Size A:;/zf;ﬁ:;igve Specification Soil Classification
Liquid Limit and Plasticity of Soils LL=
37 ASTM D424- Pl=
2" Maximum
Moisture - Density Relations By Density, et
2+ O ASTMD698- ; O ASTMD1557- ;Method___, Optimum
oisture, %
1" - . : .
Specific Gravity of Soils (minus No. 4 material)
P ASTM D854- o
Gravity
3,
‘ Resistance 'R’ Value of Compacted Soils
W ASTM D2844- o
| R’ Value
" Other:
V'’ Moisture Content, %
No. 4 ASTM D2216 7.8
8
10 Shrinkage Limit, %
ASTM D427 257
16
30
40
50
100
200 28.9
Finer than 200
ASTM D1140-
Copiesto:  Client (3)
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21843017
Client Flood Control District Job No. 21840017
3335 West Durango Street Lab/Invoice No.
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date J11/
Reviewed By.
Spook Hill Dam
Project - 8/28/34
T
Location VRS, MTLIG0g Sampled By ] Date /—/
Type of Material . Submitted By WTI Date _8/29/84
TR — Station 265-18.3 Authiorizisd By FCD/Karan Date 8/28/84
Sieve Analysis, ASTM D422-
Sieve Size Az’::nif,sl'ar;ﬁ,e Specification Soil Classification
Liquid Limit and Plasticity of Soils =
3 ASTM D424- .
254 Maximum
Moisture - Density Relations Dry Density; pet
2” O ASTMD698- ; D ASTMD1557- ; Method R g
R
i Specific Gravity of Soils (minus No. 4 material) 3
1 ASTM D854- e
o
& . Resistance 'R’ Value of Compacted Soils
no | i ASTM D2844- ——
%'’ ! Other:
Ve’ Moisture Content, %
‘ ASTM D2216 8.3
No. 4 ‘ I
g | |
10 T Shrinkage Limit, %
ASTM D427 2247
16
30
40
50
100 i
200 205
Finer than 200
ASTM D1140-
Copies to: Client (3)
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Client Flood Control District Job No. 21843017
3335 West Durango Street Lalifinvoiae Mo, 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date
Reviewed By
Project Spook Hill Dam
\Seation Mesa, Arizona Sampled By WTI Date _ 3/28/84
Type of Material - Submitted By __ WTT Date _8/29/84
Source of Material _Station 265-22.5 Authorized By SO0 SRR Date _8/28/84
Sieve Analysis, ASTM D422-
Sieve Size Ac;/‘éup,,a,ff,:;igve Specification Soil Classification
Liquid Limit and Plasticity of Soils L=
3" ASTM D424- -
2" Maximum
Moisture - Density Relations Dry D;“S'Wr pcf
2 . 5 ti
2 O ASTMD698- ; 00 ASTMD1557- ; Method Mo e W
1%
’ Specific Gravity of Soils (minus No. 4 material)
o Specific
1 ASTM D854- Gr‘:“y'n'y
3, [ ‘
A | ! Resistance ‘R’ Value of Compacted Soils
%’ | | ASTM D2844- -
| Value
%' Other:
Vet Moisture Content, %
ASTM D2216 7wl
No. 4 [
8 . s s o
Shrinkage Limit, 3
| 10 ASTM D427 25.5
| 16
30 |
40
50
100
200 21.0
Finer than 200
ASTM D1140-
Copies to: Client (3)
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‘ _ : b 21843017
Client Flood Control District Job No.
3335 West Durango Street Lab/Invoice No. 2184wW017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date
Reviewed By
‘ Spook Hill Dam
Project
f acaion Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Materia - Submitted By 7T pate 8/29/84
i - F n
Source of Material Station 280-5.5 Authorized By ChJ/ Rara Date ———8/2 8/84
Sieve Analysis, ASTM D422-
SieveSize | oo P2SUN8 | Specification || Soil Classification
Liquid Limit and Plasticity of Soils g
3" ASTM D424- -
2% Maximum
Moisture - Density Relations Dry Bensity, pot
2 OASTMD698- ; O ASTMD1557- ;Method_____, Optimum,
1%
: Specific Gravity of Soils (minus No. 4 material) B
= ASTM D854- s
wo | |
| Resistance 'R’ Value of Compacted Soils
f V' i ASTM D2844- R
' %' Other:
Ve Moisture Content, %
ASTM D2216 5.8
No. 4
8 1
10 Shrinkage Limit, %
ASTM D427 21.3
16 |
30 i
40 f
{
50
100
200 20.9
Finer than 200
ASTM D1140-
Copies to: Client (3)
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Client Flood Control District Job No. 21843017
3335 West Durango Street Lab/Invoice No.___2184W017
Phoenix, Arizona 85009 9/11/84
Attn: Mr. Nick Karan Date /
Reviewed By
Project Spook Hill Dam
Wocation Mesa, Arizona Sampled By WTI Date _8/28/84

Type of Material

Source of Materi

e Submitted By WTT

Date _8/29/84

Date _8/28/84

al Station 280-12.0 Authorized By FCD/Karan

Sieve Analysis, ASTM D422-

% Passing

Sieve Size Accumulative Specification Soil Classification
Liquid Limit and Plasticity of Soils e
3 ASTM D424- b=
2147 Maximum
Moisture - Density Relations Ory Density, ot
27 O ASTMD698- ; D ASTMD1557- ; Method___, Optimum
oisture, %
1% |
: | ! Specific Gravity of Soils (minus No. 4 material)
’” | Specific
1 , | ASTM D854- L
v, 1
! ‘ - Resistance 'R’ Value of Compacted Soils
1477 1 : ASTM D2844- ‘R’
: : R’ Value
%' | | Other:
Vel ; ; Moisture Content, %
| ! ASTM D2216 5.4
\ |
No. 4 |
| 1
8 \ i ¢ ..
| f Shrinkage Limit, %
10 \ f ASTM D427 18.6
16
30
40
50
100
200 21.7
Finer than 200
ASTM D1140-
Copies to: Client (3)




WESTERN 3737 East Broadway Road
TECHNOLOGIES P.O. Box 21387 LABORATORY REPORT
INC Phoenix, Arizona 85036
" (602) 437-3737
PHYSICAL PROPERTIES OF SOILS
Page 8 of 9
Client Flood Control District Job No. 21847017
3335 West Durango Street Lab/invoice No,_ 218 4W017
Phoenix, Arizona 85009 9 4
Attn: Mr. Nick Karan Date /11/8
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTTI Date _ 8/28/84
Type of Material - Submitted By WTI Date __8/29/84
Source of Material _SEation 280-16.0 Authorized By FCD/Karan Date _ 8/28/84
Sieve Analysis, ASTM D422-
Sieve Size A‘Z‘éf,:ﬁ:;igve Specification Soil Classification
Liquid Limit and Plasticity of Soils LL=
3" ASTM D424- Pl=
2% Maximum
Moisture - Density Relations Dy Dty et
94 O ASTMDE98- ; 0 ASTMD1557- ;Method______ , Optimum
14"
’ Specific Gravity of Soils (minus No. 4 material) B
P ASTM D854- g
' l . . .
‘ | Resistance 'R’ Value of Compacted Soils
v : ASTM D2844- ——
%" , Other:
V! Moisture Content, %
. ASTM D2216 B+sD
| No. 4
8
10 Shrinkage Limit, %
ASTM D427 19.9
16
30
40
50
100
200 24 .5
Finer than 200
ASTM D1140-
Copies to: Client (3)
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4 21843017
Client Flood Control District Job Ne.
3335 West Durango Street Lab/Invoice No._2184W017
Phoenix, Arlgona 85009 Hete 9/11/84
Attn: Mr. Nick Karan
Reviewed By
Project Spook Hill Dam
Location Mesa, Arizona Sampled By WTI Date _8/28/84
Type of Material = Submitted By WTI Date _8/29/84
: ran
Source of Material _Station 280-20.5 Authorized By FCD/Ka Date _8/28/84
Sieve Analysis, ASTM D422-
SieveSize | Ao la59M8 | Specification || Soil Classification
Liquid Limit and Plasticity of Soils b=
3 ASTM D424- -
2 Maximum
Moisture - Density Relations Dry DOe“S'W' pef
’r . . timum
2 0 ASTMD698- ; 00 ASTMD1557- ; Method B iy 8
e
b Specific Gravity of Soils (minus No. 4 material)
7 | S f
1 | ASTM D854- ey
%
& : Resistance 'R’ Value of Compacted Soils
v | ASTM D2844- -
l Value
% 1 Other:
Vil Moisture Content,
No. 4 ‘ ASTM D2216 97
8 |
10 Shrinkage Limit,
ASTM D427 26.1
16
30
40
50
100
200 32.6
Finer than 200
ASTM D1140-
Copies to: Client (3)
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To

Attn.

Project/Subject

WESTERN

TECHNOLOGIES

INC.

Maricopa County Flood Control District

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

3335 West Durango Street

Phoenix, Arizona

85009

LETTER OF

TRANSMITTAL

Job No.

Lab./Invoice No.

Ref No

Mr. Nick Karan, P.E.; Chief Engineering Division

Shrinkage Testing

Spookhill Flood Retention Structure

Maricopa County, Arizona

Please be informed that we are:

More fully described as follows:

For your:

On these sheets a negative volumetric change, 7 signifies an increase

in volume.

Material forwarded by:

FLOOD CONTRGL DISTRICT
RECEIVED

NG 4’86

| ciieng | | HYDRO ]
ASST | | Mgt |
|| ADMIN | susp !
C&0 ,
FINANCE | ; ,{

| REMARKS

e

Enclosing

Forwarding Separately

Per Your Request

No. of Copies

Other

Use
Approval
Files

Our Messenger

Your Messenger

First Class Mail
Priority Mail
Certified Mail
Special Delivery
Other

By

Engincering Reports

Laboratory Reports

Field Reports

Proposals

Information

Action

Other

Express Mail

Air Priority

United Parcel Service

Motor Freight
Air Freight

City Delivery

e
// '3 /

/
/

/ Loy ‘{_&. - <

Frank Costello

‘\-’

Ay

G

Date
21253296

O™

s

8/1/86

Shrinkage limits tests data sheets for remolded samples.




SHRINEAGE LIMITS
Samole 1D.S74 2¢5+00 (G- 7.6) Job No.z/25/22C

14
Al

nclt st aribedc
Remolded ¥

Flacement Denszitv,pof
=

lacement Moilsture.?

it Densitv.oam/co L« 802 Imitial Measuwwremsnts.in.
1t Moilstuwre. X 7l Heiaght et

4

Frre

[~ e e

o 1 SnL Bl sgmice B bbb

Max. Drv Density,amifcc

Mirmimum Yolume,cu.ft.
Wt. of Solids,lbs.

Initial Volume.cuw.ft.
Imt. Drv Density.omscc

FHI
Fva.

Final Volume.cu.ft. . OZE42

Fimnal Drv Densitv.om/cc P ) Final HMeasurements.in,
Heiaght Width

Shrinkage Limit,% 1%.88 4,691 4011

Volumetric Shrinkaoe.,% = . b4 G 00

Linear Shrinkage,% I o, 4. 655 G010
I I

Volumetric Change.?  n:
Wt. After Drvinao,l.bs. )

i




SR MEAGE

Gamole 1D. 374 26s+00 (9.2-10.2) Job Ma. z/esdezoe

ndisturbed
Femol ded *

F1lacement :
Flacement Molstuwre.xn

Fresent Density.omsoc ) R T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>