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TRILBY WASH DETENTICti BASIN

LOWER AGUA FRIA RIVER

MARICOPA COUNTY, ARIWNA

GENERAL

1. Inspections of the Trilby Wash Detention Basin embankment conducted
in 1964, 1966, 1969 and 1971 have indicated surficial irregularities of
the crest. The irregularities were reported to be in the forms of surface
erosion and small holes and tunnels. A subsequent investigation, conducted
in March 1972, included a limited amount of trenching which exposed
transverse cracks within the embanlonent. The cracks were extensive enough
to warrent further investigations, as the safety of the embanlonent appeared
to be effected.

PURPOSE

2. The purpose of this report is to present information pertinent to the
embanlonent cracking and to recommend remedial treatment. Results of recent
investigations are presented as well as test results obtained during the
design and construction of the project.

PROJECT DESCRIPTICtl

3. The project was constructed under one contract beginning in July 1955
and finishing in July 1956. The project is located on Trilby Wash and
adjacent streams about 4 miles from Beardsley, Arizona and 10 miles northeast
of Luke Air Force Base. '

The project consists of a compacted random earthfill dam, approximately
10 miles long; a detention reservoir with a gross capacity of 19,300 acre.
feet; an ungated concrete channel outlet works; an outlet channel which
carries discharges from the dam to a point about 2 miles west of J the Agua
Fria River and an uncontrolled spillway located at the left abutment.



GEOLOGY

4. The embankment is located on a broad, southeast sloping alluvial
plain with a surface. that is cut by numerous shallow ephemeral stream
channels. The unconsolidated alluvium are sediments derived .primarily
from igneous and metamorphic rocks. The coarser materials (gravels,
cobbles and boulders) were derived from the metamorphic rocks of the
White Tank MOuntains located to the west of the project. The sands are
predominantly quartz with admixtures of unweathered feldspar. }.hch of
the fines are low plasticity silts, but cl~s derived from the decompo­
sition of feldspars and mafic constituents of rocks also occur. Caliche
is found impregnating, to some extent, all soil types with especially
marked concentrations in those soils that aonsist ahief'lY' of' porous sand.
The thickness of alluvium is known to exceed 200 feet along the alignment
of the embankment.

DESIGN INVESTIGATIONS AND CONSTRUCTION DATA

5. Foundation e;p10rations. The original design exploration consisted
of drilling thirty-eight power auger holes in 1952 and twenty-four power
auger holes in 1953 along the axis of the embankment. Ten in-place
densities were obtained from along the axis of the embankment and
undisturbed samples of the foundation materials were obtained from test
pits. For a detail description of the exploration, testing and selection
of design values, see Design Memorandum No.2 entitled "Design Analysis
for Trilby Wash Detention Basin and Outlet Channel,'t dated March 1953.
The location of exploration holes are shown on plate 1 and the logs of
the exploration holes are shown on plates 2 and 3.

a. Density testing. The results of the ten in-place density tests
conducted on the foundation material, prior to construction of the embank­
ment, are shown on figure 1 and 2.

b. Consolidation testing. Consolidation tests were conducted on an
undisturbed sample of the foundation material and on an undisturbed sample
of the existing berm fill which existed prior to the 1956 construction.
The results of the consolidation tests are shown on figure 3. Both samples
had higher densities than:similar materials tested in-place. In addition,
consolidation tests on two samples of undisturbed embankment materials were
conducted for the construction record testing. The results of consolidation
testing of the two record samples of the embankment material are shown on
figure 4.

c. Construction testing. A summary of the moisture and density
testing of the embankment materials is shown on plate 4.
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RECENT INVESTIGATICfi

6. Explorations. In September 1971 a detailed survey of all surface
erosion, holes and cracks was made by Corps of Engineers personnel.
The results of the survey are on file in the Los Angeles District,
Foundation and Materials Branch. The location of the holes or cracks
are shown on plates 5 and 6. SUbsequently, in March 1972, five
excavations along the crest of the embankment were made using a backhoe
at Stations 467+f::I:), 459+90, 451+48, 305+00, and 283+28 (excavations
numbered 1, 2, 3, 4 and 5, respectively). The excavations were made in
areas where holes were observed during the September 1971 survey.
Cracks of significant widths were encountered in four of the .excavations •
Excavation number 4 \l&smade on a rodent hole which had a maximum depth
of 2.5 feet.. The maximum delf, hs of transverse cracking observed in
excavations 1, 2, 3 and 5 were 6.5 feet, greater than 12 feet, greater
than 14.5 feet and 9 feet, respectively. Disturbed samples of represent­
ative materials were obtained for laboratory testing. A detailed
descr~ption of the excavations is included as Appendix A.

During iune 1972 an exploration consisting of 40 shallow backhoe
test trenches (TT 72-1 through 40) was conducted on the embankment crest.
The purpose of the trenching was to determine if the embanlanent cracking
occurred in localized areas or along the entire length of embankment.
The trenches were all approximately 2 feet wide, 20 feet long and 3 feet
deep. In cases where a crack extended to a three-foot depth the trench
\l&S increased in depth to 5 feet. The location of the trenches along
the crest are shown on plates 5 and 6. A profile of the trenches in which
cracks were encountered and the results of the mechanical analysis are
shown on plate 7. Cracks greater than 1/8-inch in width and continuously
extending to a depth greater than three feet, were encountered in the test
trenches located at Stations 356+75, 394+00, 419+32, 455+57, 482+00 and
497+20. A detailed description of the excavations, logs, photographs and
the mechanical analysis results are on file in the Los Angeles District
Office, Foundation and Materials Branch.

During July 1972, twelve bucket auger test holes were drilled between
Stations 435+00 and 460+00. The purpose of the drilling was to establish
soil profiles normal to the embankment in an area of extensive cracking
and in adjacent areas. Four lines of three test holes were drilled at
Stations 460+00, 451+48, 443+85 and 435+00. The standard penetration
test was conducted for the full depth of the test holes. The materials
encountered were visually classified and disturbed samples of representative
materials were obtained for moisture content, Atterberg limits and
gradation testing. The locations and logs of the test holes are shown on
plates 8 and 9. Cross sections drawn at each of the four stat ions and a
profile along the centerline of the embankment showing the distribution
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of soil type in the foundation and embankment are shown on plates 10
through 12.

During August 1972, five undisturbed samples of foundation materials
were obtained for consolidation testing. The samples were taken in the
streambed in areas of extensive cracking and non-cracking both upstream
and downstream of the embankment. The locations of the areas sampled
are shown on plate 10.

a. Laboratory testing. The laboratory testing in this investigation
consisted of mechanical analysis, Atterberg limits,shrinkage limits and
consolidation testing.

(1) Mechanical apalysis and Atterberg limits tests. The mechanical
analysis and de.termination of Atterberg limits were conducted on disturbed
and .undisturbed samples. The results of these tests are presented through­
out the report whenever applicable.

(2) Shrinkage limit tests. Four shrinkage limit tests were conducted
on disturbed samples of the embankment materials obtained from areas of
extensive cracking. The results of these tests are shown in figure 5.

(3) Consolidation tests. Nine consolidation tests were conducted
on the undisturbed samples obtained in August 1972. The purpose of the
testing was to evaluate the collapsibility of the foundation material
under saturated conditions and embankment loading as shown in plate 13.
The results of these tests are shown in figures 6 through 15.

GROUND WATER

7. Recent water well depths in the vicinity of the embankment are not
available. Water well depths obtained in 1964 are contained in \<Jiter
Resources Report No. Twenty-seven, by the Arizona State Land Department,
entitled "Basic Ground Water Data for Western Salt River Valley, Maricopa
County, Arizona," dated June 1966. The change in ground water depth for
the period from 1952 to 1964 is shown in figure 16.

AREA SUBSIDENCE

8. An undated report prepared by the Department of the Interior,
Geological Survey, entitled "Investigation of Vertical Displacement of
Ground Surface, Phoenix-Mesa Area, Arizona," contains survey data'in the
area of the project. The amount of subsidence for the period 1948 to 1967
is shown.on plates 14 and 15.

4
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ANALYSIS OF DATA

9. Foundation materials. The explorations revealed considerable
variation in the distribution of the various soil types and a lack
of continuity of the soil strata. Caliche is found impregnating all
soil types with the greater amount being found in the sandy soils.
Numerous small washes crossed the axis of the embankment and contained
shallow surface deposits of sand and gravelly soils. These pervious
zones were designated to be removed during construction.

In general, fine-grained soils consisting of sandy clay, sandy
silt and clayey and silty sand comprise the upper portion of the
foundation. These relatively impervious soils vary in thickness from
2.5 to 16.5 feet with an average thickness of approximately 1.0 feet.
In areas of the foundation coarser materials consisting principally
of silty and clayey gravelly sands underlie the fine-grained surface
soil.

The foundation materials encountered between Stations 435+00 and
460+00 consist of irregular deposition of various soil type. No
discernible difference in distribution of soil type is noticeable either
in a transverse or longitudinal section (see plates 10 through 12). The
moisture contents of the foundation materials located under the embankment
are approximately 2 percent lower than those upstream and downstream of
the embankment. This may be an indication that the materials under the
embankment have not been saturated in the past. The standard penetration
tests do indicate the materials in the upper 15 feet of the foundation
could have widely varying resistance to penetration and therefore,
differences in consolidation characteristics.

a. Density tests. The results of the in-place density tests on
the foundation materials indicated a range of dry densities between
74 and 115 pounds per cubic foot with an average of 90 pounds per cubic
foot. The percent compaction ranged from 63 to 90 with an average of 73.
The dry density and relative compaction is lower for the fine. grained
materials (the sandy clays and sandy silts), see figure 2.

b. Consolidation testing. The two undisturbed samples obtained in
1953 during the design phase of the project, show the foundation and exist-
ing berm samples would collapse when saturated under pressure consistent .
with their in-situ pr.essure, see figure 3.

Extrapolation of the consolidation data for foundation sample> (a),
a sandy silt, indicates a 30% reduction in void ratio when subjected to
embankment loading and saturation. This sample had an initial void ratio
of 0.96, see figure 3.
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Extrapolation of the consolidation data for existing berm sample (b),
a sandy clay, under same conditions as above, indicates a 25% reduction
in void ratio. This sample had an initial void ratio of 0.77, see
figure 3.

Consolidation tests conducted in the recent investigation gave
similar results to those discussed above.

Three undisturbed samples were obtained near the dmmstream toe area
of the embankment and two undisturbed samples were obtained near the
upstream toe area. The samples were sandy clays with LLts ranging from
25 to 36 and PIts from g to 16, and clayey sand with LL's ranging from
22 to 30 and PI's from 7 to 12. The locations where the samples were
obtained are shown on plate 10.

All of the downstream samples loaded to their in-situ pressure,
collapsed when saturated. The three samples had dry densities ranging
from. 84.5 pcf to 89.8 pcf. These samples exhibited a change in void ratio
of 34%, 26% and 12%, varying directly with density, when subjected to
embankment load, see figure 7 through 11. .

The two upstream samples, loaded to their in-situ pressure, showed
no collapse when saturated. These two samples had dry densities ranging
from 91.5 to 100.3 pcf. When these samples were sub j ected to embankment
loading under saturated conditions they experienced a change in void ratio
of 8 and 9 percent, see figure 12 through 15.

The test results indicate that the upstream materials have experienced
saturation and collapse of structure, whereas, the downstream materials
have not • The test results of the downstream samples compare very well
in gradation, density and behavior with the test results of the samples
obtained from the foundation during the design phase of the project.
The degree of saturation which has occurred beneath the embankment is
unknown but may be assumed minimal based on the available pool and standard
penetration data.

c. Construction control testing. There were no foundation tests
conducted during the foundation preparation stage of the embankment
construction.

10. Embankment conditions. The investigations indicate a predominance
of transverse cracking between Stations 475+00 to 445+00 and between
Stations 295+00 to 265+00. Cracking occurs in other areas of the embankment
but not with the same frequency or having the depths encountered in the
above mentioned reaches.
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a. Construction testing. The results of the consolidation tests
conducted on record samples of the embankment materials obtained at
two locations, Stations 117+00 and 481+65 indicate that: Sample (a),
a clayey gravelly sand, collapsed when saturated under a loading of
400 psf, Sample (b), a silty gravelly sand, did not collapse. Sample
(a) had an initial dry density of 109 pcf and sample (b) had an initial
dry density of 118 pcf, see figure 4.

The results of the construction control testing of density and
moisture contents of the embankment material are sholmon plate 4.
Fifty-five percent of the embankment·materials had moisture contents
below optimum moisture content and 31 percent had moisture contents of
less than one percent belo\( optimum moisture content. The majority of
the embankment materials were compacted to. at least 95% of maximum
density and 18 percent were compacted to less than 93 percent of maximum
density. The record sample that indicated collapse had a dry density of
109 pcf and a moisture content of 6.7 percent. It is estimated that
approximately 18 percent of the embankment materials were placed at
densities or moisture contents low enough to have collapsible behavior

. upon saturation.

Calculations of settlements of the embankment using the consolidation
test results discussed above are shown on plate 16. the calculations
reflect the collapse of material at Station 117+00 below the theoretical
phreatic line. Although the collapse accounts for a significant part of
the settlements, recent data and theponding history of the structure
would indicate that saturation of the embankment has not occurred.

b. Shrinkage lim!t tests • Results of shrinkage lim!t tests,
figure 5, indicate that the embankment materials undergo no further change
in volume below a moisture content of 16%. The shrinkage test results and
the information gained from the construction control record, plate 4, which
show 90% of the embankment materials were placed at a moisture content of
less than 16%, would indicate major cracking due to shrinkage is very
improbable.

c. Embankment materials. The embankment materials enoountered
between Stations 435+00 and 460+00 consist mainly of sandy clays and clays
with plasticity index ranging from 7 to 23 and liquid limit ranging from
26 to 44, and non-plastic silty sands and sand. The embankment materials
exhibited various amounts of caliche cementation. The average moisture
content of the embankment materials is 11 percent, with lower moisture
contents in the upper 5 feet of embankment, indicating a slight amount of
desiccation. The upper 15 feet of embankment materials had very high
standard penetration test blow counts ranging from 27 to 60 plus, and the
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lower embankment materials had blow counts between 12 and 35. Based on
the construction testing results and using Sherardis classification of
susceptibility to cracking, see table 1, the embankment materials having
low moisture contents,. high densities and being silts, silty clays, clays
and sandy clays with the above mentioned range in Atterberg limits would
have a degree of susceptibility between 1 and 3. In Sherard's classi­
fication 1 is the greatest and 6 is the least degree of susceptibility
to cracking.

11. Ground water and area subsidence. Da'ta obtained from the referenced
ground water publication indicates that for the period from 1952 to 1964
the ground water depth increased 160 feet at the north end of the
embankment and 120 feet at the south end of the embankment. The ground
water contour was approximately at elevation 920 along the embankment
alignment in 1964. Well records indicated the ground water was declining
at a rate of approximately 12 feet' per year during the period. The amount
of increase in the ground water depth occurring after the embankment
construction is estimated to be between 150 and 200 feet.

Data obtained from the referenced report on vertical ground displace­
ment indicates for the period from 1948 to 1967 the subsidence along the
embankment alignment varied between 1.2 and 1.9 feet. The amount of
subsidence occurring after the embankment construction is estimated to be
between 0.8 and 1.3 feet.

Figure 17 shows the estimated decline of the ground water surface
and the estimated ground subsidence along the embankment alignment. Total
and effective pressures were determined based on the estimated decline of
the water table since construction. The effective pressure, the pressure
that causes consolidation and shear deformations, increased about 100 times
the drained unit weight of alluvium (about 6 tons per square foot) at an
elevation of 800 feet (550 feet below the ground surface). The typical
change in vertical pressure withdepth is shown in figure 18. Since
construction the change in effective pressure shows an increase from zero
at a depth of 300 feet to approximately 6 tons per square foot at a depth
of 500 feet. Below this elevation the effective pressure increase is
6 tons per square foot. As the depths involved are great, deformations
can be significant with; the large pressure changes. For example asSUlling
the alluvium is about 1000 feet deep and the foundation materials have an
elastic modulus of 50,000 psi, the computed shorting wuld be about 1 foot
for a change in vertical stress as shown in figure 18. Unexplainable with
the available data is the lesser magnitude of ground subsidence at the
north end of the embankment. This may be due to geologic conditions or
differences in properties of the deeper foundation materials, however, no
data of this type is available.

8
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Associated with the ground water decline and subsidence is the
development of surface fissures and evidence of ground cracking on a
regional basis. A limited inspection of the area in the vicinity of
the embankment resulted in observation of cracking evidence on cultural
features such as paved road, ditches and canals. This data is shown in
figure 19 along with earth fissures 4 to 9 miles distant from the
embankment reported by others. The cracking evidenced in the vicini'W
of the embankment is in the form of displacements and patching of
pavements, ditches and canal linings and is not as pronounced as the
distant earth fissures which are over a foot in size. • . The embankment
cracks diminished in width with depth below the embankment crest and
are larger than the cracks observed adjacent to the embankment,

The apparent non extension of the embankment cracking into the
foundation may be due to the embankment being constructed after a
sigriificant amount of regional subsidence had already occurred. It is
felt the larger embankment cracks are due to the embankment soils being
much more brittle than the foundation soils as they are denser. It
appears the embankment cracking could be attributed to the regional
subsidence.

CONCWSIOOS

12. The results of field exploration indicate a high frequency of
transverse cracking between Stations 475+00 to 445+00 and 295+00 to
265+00.

13. Continuing ground water decline and resulting surface subsidence
apparen~ly has and will continue to influence the embankment.

14. The embankment materials are brittle and highly susceptible to
cracking.

15. The foundation and embankment materials have not yet been saturated.

16. Some of the foundation and embankment materials will collapse when
saturated. This collapse may be as great as 1 foot at several locations
along the embankment.

17. Collapse of foundation materials can not be economically prevented
and damage to the embankment will have to be repaired should it o~cur.

18. Treatment to increase the embankment integrity between Stations
475+00 to 445+00 and 295+00 to 265+00 is required.

9



19. Areas outside those designated may require treatment in the future.
,

20. Field observations and instrumentation will be required to JJ1onitor
the behavior of the embankment and foundation.

RECOMMENDATIONS

21. Four methods of treatment were considered for the upstream slope
of the embankment between Stations 445+00 to 475+00 and 265+00 to 295+00.
The methods consisted of (1) removal and recompaction of the outer 6 feet
of material, (2) an overlay with 6 feet of compacted fill, (3) installation
of a buried membrane and (4) paving with asphaltic concrete. Comparative
cost estimates are shown on table 2. The recommended treatment would be
the asphaltic concrete paving. The treatment was selected as additional
settlements of the embanlanent and foundation are expected. The soil
treatment methods 'WOuld experience cracking that would not lend itself
to detection or easy maintenance. The selected treatment provides a
desirable degree of flexibility, is visible for easy detection of cracking
and can be readily maintained. In. addition, the asphaltic concrete paving
may be easily extended in the future.

The crest should be raised to elevation 1361 to re-establish the
design freeboard. Between 0.5 to 2.0 feet of compacted fill 'WOuld be
required along the length of the embankment.

Settlement monuments should be established at approximately 500 foot
intervals along the embankment crest and at approximately 1000 foot intervals
along the upstream and downstream toes of the embankment for future
monitoring of vertical embankment and foundation movement. Vertical movement
of the monuments should be obtained on a yearly basis. The elevations of
the existing U.S.G.S. section corner monuments shown on plates 14 and 15
should be determined concurrently.

Future condition surveys should denote the occurrence of holes along
the crest by stationing.

10
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Table 1

Sands and
gravels
with plas­
tic fines

a lngeneral, the coarser the soil and the less the plasticity, the greater the increase in piping rcs'istance due to increased compactive
effort.
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Table 2

A.C. 48,000 SY @ 2.50

Compacted fill 88,000 CY @ 1.50

7,200

64,800

7,200

$30,000

$40,000

$ 44,000

110,000
$154,000

$132.000

96,000
$168,000

138,000
$145,200

25,000 LS

15,000 LS

Comparative Cost Estimate

2' of soil cover 32,000 CY @ 3.00

Prepare subgrade 48,000 SY @ 0.15

Installation of membrane 48,000 SY @ 1.35

Replace and compact 88,000 CY @1,25

Remove 88,000 CY @o. 50

Prepare subgrade 48,000 SY @0.15

a. Remove and recompact outer 6 feet· of embankment.

b.Over1ay with 6 feet of compacted fill.

c. Buried membrane (Poly propylene);

d. Asphaltic concrete.

a. 12,000 CY @ 2.50

a. 250 monuments

b • Survey (initial)

1. Upstream ~lope treatment.

2. Restore crest elevation.

3. Install settlement monuments.
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u. S. ARMY
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3 For loco/ion of exploration hol.s, see
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VERTICAL SCALE
.. 0 .. 8 12 FE E I

NOTES'

I. All ClossJlicolions or~ fn occordonc~ with Ihe Corps of Engin'tus
..Unlffed Soft Clossdfco/ion sY$/~m," doled Morch 19~:J.

2 All logs wllh th«, prefix "ifF" are t,st pits; 011 oth,rs ar,
power ouqer holes.
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---c---~~~--]--

(1 0 )

501 L

-1-y.~-(~'- ----J-

BTA

-- [- - r:~'-- -\'~·"-Ir - --
_ _ _<.'A",~

of

(9

(~

".
(t.,) I STA 2>11 ..00 v:;;

-+ -20<:> II f'L. Ct..A$$1F=1C,A.TION

&~ 40 ~?- I'!> GAAveL-t.-"( Ol-A'(s"( "'......0 9C
&0 H 21 'I bRAV~L-I-'( cl-AyE'(" ,""NO

~7 54- 23 6 SANOr" G1-~'(

11 '3~ 01-1 11 GAAy6l-l-Y GLA"(E"( SAND

10 3" 3.j. \(" ~fU;.Jl$u..'( CLA'(£;:"( """NO

'07 H 3?- I~ Ct..AYE"" .......0

~IP 151 ~4 10 ;AN'O"( CI-AY

100 71 4-2 21 ~".ND'( Ct.-A......

'l3 52 32 1+ SANt;)Y" Ct..A:(

17 -1-2 · NP 511.""" $AND

~ 01-+ 3S Ir, C.t.!\'fEY ~"'O

'03 32 4-z 20 GoAAVIOU-'( cl-A'(e'( .:?AHD
11> 10 · NP (~~\leu..Y SAHO! SIL.Tl Gl<AVEUX .....,0
% 34- · Nf' GILT'( GAND

• LE~"'eo

NP NON PLA.&Tlv

TE'>,
fR&JGH OEWrtt"..

I o ~ 2 1

2 5'

:3 l'

5 0- 21

'" l'
e, 0- 'el'

9 2'
10 ~_ ,:>1

'3 0- ~l

'01- 1.51

"., 0I-.~'

19 0- ~1

25 5 1 -5.!)1

~I 5'

TAl?ULATION

3" 1 + 00

fSoI\c.t-\ CfV'\CI<... ",",pPRO)(. '/lip" Wloe:

~ACH Cft,AGK. APPROK. lilt-II WIOIi.

STI'. 341 -t 00

5TA 4'5!:> -t 51

BTA

- - ~ - - -, T - - lIT - J--

-l-- "-~'l - E';- T-

--T------;~/-~J--

lI4.J

16)

(2J

--I-';----~-, ~it~\~:

~'14- + 00

--~---

~TA :;51 -tOO

:)TA

5TA +1!>2 + 00

-- -[ --- - "" I~' J

- - -!- - - ~~I - - - -] - -

(13)

(,,)

Ti1

TI\t:'NGH

'2.'

TYf'IGAL

4'11 + 20

~'5lPT.15

--T---:;;;---- --r-. J 11 WIOE

. I

- -¥.~t~l(~~---J---
I~

....... 41~ +.32

-~-

--l----<\-\~7--
\.~-

~TA

5TA

•

·,.

•

•

.'

..

•

•

•

•

•



SHEET

PLATE'

DATE IAPPROVAL

SPEC. NO.

DRAWING NUMBER

DISTRICT FILE NO.

REVISIONS

DESCRIPTIONS

U. S. ARMY ENGINEER DISTRICT
LOS ANGELES

CORPS OF ENGINEERS

LOCATIONS AND LOGS
OF TEST HOLES

TRI LBY WASH DETENTION BASIN

-..me:
.-aNT" MA...-uL IV .....,.,~_ NO. 4 III¥I.

..-c:IMT Of MA...-uL IV .......,. ,~.. MO. 201 StIVL

MIMUa Of aows Of A 1.......... DIOPtIAMMII .ALLI_
N~ 10 .1'1I A IAMlUMtlIfOOM OMI
...... 0U1'IIM IMAMnII Of III INCMII;
..... I-I/lHCII& .
CA1LID STAN fllNlftAT'IM(""'.

...-mTOWATR

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

_ ........... _./ot ......

TYPICAL _

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

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

W......... _ ...... __ .....

SIty_ ......... -
a.,-, ......... _

.....-tnoIoiI_ ...... _IItIo .....
SIty ................... -

w..............., ......... ~IittII._ ....
a., ........~_

... .... __..--

I.......... __ • ..-.-.. .. ..., • .,---
'_ _--...., .........._ -....._.,_ .-_............_c ......

SC

OH

CL

OL

S'

CM

..

G.

SW

GC

"M

S"

"L

GW

GM

GlOUP
SYMIOlS

mp(..

:!:.

DATE:

..

SUBMITTED BY:

MP..

l.L.W.

CHECKED BY:

DRAWN BY:

DESIGNED BY:

LAir.

SYMBOL

D. O. SIRIIS

)

1
.!

I.,
:II
:I:

~ 1

~ t

HJ

1u

UNIFIED SOIL CLASSIFICATION SYSTEM

~
!
~..

]i1 1
~ J, -:
~ ! .• I

j .. .JU

~ Jill
i I I ~ ~
j'dU

H;pIJ .......

IIWOl DIVISIONS

T.M.
• LOCATION AND~ Of ,.,.IIOLLCIII PLATIIO).

Me ,... MOIIIVU COMTIMT 1M I'IKINT Of M" ....-T.

LL UQU" LIMIT.

'1 PUITICITY .... C..... LIMIT MIMUI f'U.II1C LIMIT,.

CORPS OF ENGINEERS

~ i ~
a I ·1
~ .. II
i ] i
! I .J
;: j i

~

~u
a III
lil ...
35 :s I

ill

Ij!~

NCITB: I. a-,ClooOfi<otiIo: _.-.._..... _ .............. _ ..__ ,. .......
l;W-GC, __ _ - dor _.

2. All "'cUd .. u. s.~J.TIw_· • ~ ..-.. .

n. ...... 200 it tilt if WI' pIaticity Wn: pIIt "A" liN pIIIIidtJ ct.t (T VI, ....
... _ .. ,,"'l, k w!too NoooW _ _!too ·A· !too .

4. ,. _ .. !too U Sol a-lficItlooo _ " -.. "fA" 41," 20 ...... '002

T.H. 72-4

GRAVELLY SAND-SILTY GRAVELLY S~D, brown.
v.ry dense, {lravel to 1112" au,'
SILTY SAND. ton wlwhite caliche
ceMntotion. 9rovel to /" ",ax.

IIIP:76121iO

·;;~IOO '3 0r- 0

liP 100:116 0

S.
SM

L.l'''I'''l-'+-_i1~p r6'901~ ~R~~ELLY ,s~~ -f~Lry, GR~~EtlY SAW;br.n.

+1 0 SAIUJ-SILTY SAND. brown, de".. to ..diu.
"' ," II ftl d.n••• grovel to 2 N ox., covillg.

"-"'+-+-+-31-l'-I2--'-..+,,-l,-O;:,,<'-S'MiiJii'"CLAY.--brown. lIery s--,----,----,-,.- -

-r~·~8:"~ ~~W~:'O. b''''n....;~t;d,gr;~;T"

7LD'

Me II '1 -11-200 II

~ ~ I X GRAVELLY CUYEY SAND. fcJl'J-:CQTi ch.
3.0' sc 3 35 1,6 ~~ ,36, ce••nted. ,,~~~,~~~:.IJIGX_,~_~~_

5.0' 8 38 ~~:'9~1I1 Cravr;,J~L~~~~n. Sligh~~,:_~atjon~
eL 8 33 11I;92!51r-!-i SANDY CLAY, Ntan wlwhit. c••entotion,

8.0' i ' ! grov.1 to 2 .ax.

I
, liE SANDY SILT, ton. ceMented, grovel to I"m "'IOO51~ltOx.

52.0 1- 1$mn;SANV:-'i9ht brown, highly cellented,
121 MP,IOO!1I6F!9 grovel to 2" lIlaJr

SN j '~
\I ., '911t 22 X_

59.0 I, j
I 1 t Ld SAND-SILTY SAND, brown 8 gray, lIery dense,

~= 10 Uili m .rovel to 2" IIltIX

63.0 _-+~_

~ 5 I 97~ 0
6T.O ~ I

!. '-+'1 5RAVELLY SAND-SILTY GRAVELLY SAND, brown,
3 I 75t 0 very den.e, grovel to 3" ",ax+~~ •

l r~ '-=-

c._nted zones,

~
.

.- .0 SM II,.
SM

"8.0

SNIIO
.fO,O,1

I i I ! bJ ClAYEY SAND, tan wlwhite ce",eni;;i-ion, -
I- II.O,se 10 111119185;IIO~gravel t02" ex.

f5 'i ++~"' 'SIMOY 'CLAY','-br;'-ir;-'hard:g;:o;;;,-',OF -
~ eL 12 113 23191 1 58 .ax.

:i /5.0' l, g~ __ ~.... _.~._ ....._ _ ......_.~
m .: " CLAYEY SAND. dark brown, s I i"ht Iy
::i: III 39 I 18,85 j 117 ,c._ented. 9rove I to 3" lIlax.

W se r- --r---r'~

1037jI7!.89:%F.
22.0'1 , ' 1;;;:1

den.e. gralle I to 2"

v~'!
~~,'v;-

.."

very herd, slow drilling

/o-:trI1.c_~

tan'wlwhite caJic'hestieiil<i.
oaK.
U' SAND, -tan. dense'--irovel

Y SAND. ton. den... g,ov.'
"~_l'tax.

?
~
~

GRAVeLly SAND-SILTY 'GR~VEny 5ANl)',~n,
hnu. ~L.!9 ~..J!IIL___ , ' _
SILTY SAND, tan to light brown, dense to

grovel to

T.H.72-3

SMlUY SILT, brown, dense and ceMented,

!1 ::::',,:0 2" IIOK.

i

CLI

SILTY GRAVELLY SAND. light-brown 8: gray,
lIery dense, 9rOllel to 3 N .ax

GRAVELLY SAND·SILTY GRAVELLY SAND, br~n,
"I.U ¥~ ~ry den.e, grollel S cobbles to 5" ItOx.

I I I, ~'~~;;'-~·:--;erydense, 9~avel to

6LO ,1

75.0

71 .0

,.. LL rl -If -"WII

I r-1 I I I i H SILTY SAND, tan, d,m,e. gravel tOTJ2f'
.ox .. 1-5" cobble.

5.0'

58.0

0-

f5
~I I
z
«
lD

~

o

\

eT.H.n·7

PL~

500 0 500 1000 I!lOO
SCALE '"' FEET

SILTY SAND, broWn, -very-dense, gravetto
I" "'ax.

SILTY SAND. I ight brown, ce",ented. very
dense. ",aile I Ii cobbles to 6" lIIax.

T.H. 72-2

- iT
93516j9l1156

el i~
1226: 7i98:611, ' .

·.'!91111j.7~

SNl'LL'1'-'J'~
I, I 11 ..1"

Il:l!.!-

18.0' • se1131 11-1: 20! 83 i3IJ 137

66~

SANDY CLAY, brown: very stiff.

NtH

27 :.!!..!..

LOGS

!I 0 !I 10 15
VERT SCALE FEET

Me Ll PI __ -200 II

69~j 36jll'l98j56m~~~~k~~~r;;~::/:~ii~~~:n Ii white
- -- ------ ---

21:l!.!­

23.0'

'''.0' Is"O I I I HGRAViLLY CLAYEY SAND. brownw~
strealu. dense. gravel to I" lIIax.

IIIediu; dense~--9rallel

"'--1 ~,......t--+--+--+--m[f-,;lrnI.-n"''''''''''''':JIIIIr;'· orown,-· medi ulii -linse,
33. ' rav.1 to 2" IINIX.

RAVELLY SAND-fiLlY GRAVEU.Y SAND: brown.
35.5' _diu. d.n...., • .,.1 a cobb I •• to .... • ax.

SANr1t' CLAY. light brown, very stiff.
38.0' grav.1 to III2 N l/tOx.

SANDY SILT. tan.verydeiiie, c.llfented--

"'.0'
SILTY SANO:tQn-'o"'broWtJ: -Very dense,
grave I to 2" ex.

46.0'
SAND-SILTY SAND; I/iht brown, v.ry-dense,

48.5' grave' to 2" .ax .
SILTY SAND, tan. c•••nted. hard to drill,
grave I to 3" .ox.

52.0'

55.0'
CLAYEY SAND, tan wlwhite and black

se 9 39 streak., very hard, grallel to 2" ",ax

59~

VICINITY MAP
i.. _..it"KU"ECT AREA

SCALE'8Hi ~ 3M ,oYILES

SANOY OLAY, light brownwldarT'--,;rown
I."•••••,ov.' to IN ItOx.

CLAYEY SAND, brown with tan caliche,
.rav. I to 2" aax.

GRAVH'LY SAND-SILTY GRAVELLY SIMD, light
br,*,n. d.nu. flrovel to 2" tItIx.

T.H.72-1

jSllTY SAND, li.ht br..n. ce••nt.d. 2·....
cobble•.

",16Sl6

• '1100128

SAND-SltTY SAND, tan. gravel, a cobbl..
93 12 to 4" IIIOX., COlling.

10 .. _.
CLAYEY SAND. light br..n. lIery hard.

151100 50

'.

"' 191130 X

19 S/UY SMD, ft'iiit1irow;;;--ci••nted. very
.'II~ d.nu. ~_

~ SILTY SAND, light brown -Ii/brown a black
•'II00I'3~'treoks, v.ry hard, grail. I to 2 112" "'ax.

I

., 1711321i1 ~:;i~;;'~:~,S~~~-~:-:?t~~

"'IHI'7~

:"I"IIIO~
I

171lWi 120193170

SM••

:),L,.-SANDY CLAY,-b;'-Q;ii-.-d".n;e-.-
, t ". x. .._

SIIIOY CLAY. I ;g'" brown to ton, 50_

c.liche. grav.' to 2 11 llIQJl'.

<L~+--+--+--l--g

SMI'

3T.O.ICLII,I3I1 161 HI s.

3.1. n,ISCIIII- 1381 191 "I"

3/.0'

PI.
• 5...Q.'.1'"

.T.&..

4'.Jr.

".0'
.1 ...1 h.. SANDY ClAY. brOll'n ./""il. coliche ,treoles.

7.0' CLIO 36116 90 1 51 ~ lIor-d, gravel to I" UK.

OLAYEY SAND. light b;own. caliche ,'reoks.
SC II 3si" 19 50E grovel to 2" /WIx.

~ 11.0' I i-U
~ ,,; • I SANOY CUY. brown, coliche ,t,.eab, very t-
:!II:: , ... Dr ClIS 29 1 11 9766 .tiff. t5
~ I I ~ GRAVEL'LY CLAYEY SAND. !ighlbr.n. denu. ~
CD II 38! 1f4. 7929 grovel to 2" IfCJx. ~

~ 18...:2-' I ' ~
SC I I ~ CLAYEY SAND. brown. den,e. "rav.1 to 2" ::E

2U' 16"1 23 86" IIO'X. w

,,1 GRAVELLY CLAYEY SAND, brown. ",.diu'"
24.0' III 37: 17 .3 Ij.Q den... gravel to 2 N IIO'X.NL C__ .. -

1'.0' CL 9 211-

i61 CLAYEY SAND, light brown, ..diu. den...
sci 6 I sal 171atllj.QR "rav.1 8 cobb I•• to 5" ",ox.

II: Ll " -11-200 II

u. S. ARMY ENGINEER DISTRICT

"

•

. ,

•
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•

•

•
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T.H.72-9

T.H.72-5

SHEET

PLATE'

DATE IAPPROVAU

u. S. ARMY ENGINEER DISTRICT
LOS ANGELES

CORPS OF ENGINEERS

SPEC. NO.

DISTRICT FILE NO.

DRAWING NUMBER

1

CORPS OF ENGINEERS

REVISIONS

DESCRIPTIONS

LOGS OF TEST HOLES

TRILBY WASH DETENTION BASIN

NOTES'

I. See Sheet 8 for Locations of Test Holes.
2. See Sheet 8 for General Notes, Legend

and Basis For Clossification.

l.l.W.

SUBMlnED BY:

DATE:

LAK

CHECKED BY,

mpc.

DRAWN BY:

DESIGNED BY:

SYMBOL

SAND-SILTY SAND. br.n.• vllry dense,
gravel 8 cobbles #06" IIIIX .• cQving .

SANDY SI'lT. light brown, cellflnted. gravel
fn 1112"atJK.

SiLTY SAND. brown, ce_nted, ,ravel to 2".ax.

GRAVELLY SAND-SILTY GRAVELLY SAND. br.n.
very dllnse. gravIII to 3" _x.

SANOY CLAY. I ight brown. c•••nted.

SANDY SILT. tan.-~ye;lIl1ntlld.--

SILTY SAND. I ight brown. vlfry hard.
grave I a cobb les to 5" rlaX .

nlll

"I"'''i''~Iio

IIPI8612lfFT

.pj9Jl.l56

.P 1I00127lio1! SILTY SAND. broWn. ce.ent.d len..s.

~7: 16!lOO152~

6 GRAVELLY SAND-CLAYEY GRAVELLY SAND, red­
brown. MediUM d.nse. grave' to I 112"MoK.

..-torl-,;ju1:K1~........,".",,-.v.bNiin.·~~
SILTY SAND. brown to I ighi brOll'n, very
densll. gravIII to 2" lIIax.

'133

!:I---I-+-~
111J!'9-~

'0
,ISMI17

Nt II PI "-'-2-2",001::":'"''''''IV
2.o,JCll61331~ 9551 60 T"'Y;Il~n, ce/lfented, gral'el to

~2 91 ~7~ l,;;:~~ ~~~;, :.:~~ caliche-~e.~ntlld,

, 136115 61J 20t=;: CLAYEY GRAVELLY SAND, II tan. highly
7~scl·1 ~ celllented. gravel to 3 .ax;.

CLAYEY SAND, fan, hIghly cfll'lInted,
grave I fo 2" ..ax.

~

I I ~ 'CLAYEY SAND, ton, loose, p.;:;;:e-'-'.--
3.0' Sf; 2 311

1
1285 33 ~ 1II2",."x .

CLIO 33111 9665t-i- SANDy·CLAY.br;,~·-'----
5..:i' 23 .._. .

8.5' 8 38

t
l ill 18 "~ ?lfJi!.~~D. tan, denslI. grovel to

- se~_ 3~ ;~ 61 15~ C~EY GRAV£lLY-sAiio:----,;;o;n. dens~ to
I-G .lId'UIII dense. grOll'el to 2112"lIOx.

'0

52.0'

Mllll

15 ~3 18 85 Iflf 60
11.0' 60 ,_._~ __.__. _

13.0' SN 12 ItP 100 ~6 SILTY SAND. light brown, dense.

GRAVELLY SAND-SILTY GRAVELLY SAND, light
~: 6 .P 83 12 brown, dense, grovel to 2 1/2" IIOX. ,

17.0'1 11-6 2-5" cobbles.

SW
I se 5

16.0' eL 13

11.0'

51.0'

3/.0' _eL122 139

28.0'

24.0'

.Nl115
34.0'

37.0'
SMIII

T. H. 72-12

Me II PI -'~2oo •

I I D= SILTY SANDY GRAVEl, I igh, brown. highly

ff,f,11 112 I III 5020F:;:: ce/llent..•..d. +40. m.Qte.rial.. '.·S ceMented
28 0' -- ........J- Fj: ~,!.....cles . _.. .._

~ ClAYEY SAND. tan. highly cf!/llented
1 31 9 10( ~I~

J2~sc ,X .. .__

1
~ GRAVELLY CLAYEY SAND. brown, hIghly

II 33 10 75 33~ ce/llllnted .. +40 ..... ter., •.. , is cu.•.•.'.d
36~ _ -Ii port ~cles. _._ _ __ . __ . __
3~~ SM 12 97 22 60 ~~TY SAND, br.n. I'ery dense grovel to 2"

• 60 SAND-SILTY SAND, light brown. I'ery dense.
: 5 90 1060 grave I 8 cobb les to 4" max

42.5' I 60

-n. el 1313' ~511(1l 5~ ~ SANOY -CLAro tan 1I'/lI'hite ~a-'T;;he streoks.
45. t-"-- _. .. _

II 130 10 68 21f ~~ CLAYEY GRAVELLY SAND. brown II'lblack streoks.
4Bg se -:r highl~,.,~~~ented. _:~O is _~e~en.!.ed p!!..rt_i_cles .

10. I ~ ClAYEY SAND, brown wlblack streaks, highly
'133 II 100 1f9. ceMented.

SW ~ i.Pj"f. 37 SAND-SILTY SAND. light brown. dense,
20.0' SM -i- 'gravel 8 cobbles to 5" /IIax.

I
SILTY SAND, tan, very hord drilling,

Sit 10 39 13 90 ~6 cemented.

24.0'1 X

T. H. 72-B

SANDY CLAY, tnn .I.hite streab.
ce..nhd.

SAND-SILTY SAND. brown, vllry dense,
grave' 8 cobbles to 5" JIOX.

GRAVELLY SAND-SILTY GRAVELLY SAND, brown.
"ery dense. gravel to 2 112"laOx.

SILTY SAND. tan. loose. graVId 8
cobb les fo 5" .ax.

GRAVELLY SAND-SILTY GRAVELLY SAND. brown,
v.ry dense. grave I 8 cobb les #0 5" ex.

=~e;~Ii~ol:'~s ~~o;~~.•~:~y~_n~~, ~~.
CLAYEY SAND. brown. ce.enffld, Moist.

SANDY CLAY. #an. c••Rted. gravel to
I 112 H ex.

OLAYEY GRAvELLy SMD. ton. dense. -gravel
a cobb 'es to 6 H IItIx.

CLAYEY SAND. br.n.hord. grove' to I" _ax.

SILTY SAND. brown. ce.ntid:-

..........n : I,ght Drown, .edlulIl
dense gravel to 3" MaX •.. _

SILTY GRAVELLY SAND-ClAYEY GRAVELLY SAND,
brQlrn, loose. grave' to 2" /IIax.

IS

T.H. 72-7

..
921 8

761 7

CLAYEY SANOY GRAVEL. brown. very hord.
grovels are caliche clods.

+---Ci}-"",,,,EY" GRAVTI[Y~roWn:- cellNtnted;'"
rav!~s a~e __~.afiche ~Ior!s.

13110

i 16112

'1 -, -200.

"'171111

.'176112

lOt LL

121 [.1'190127

GRAVELLY SAND-SILTY GRAVELLY SAND, light
br.n. dllnse, ,ravel 8 cobbles fo 5" Max .•

=1_1 1"1,,I..l~c.,'.,

MLI 5

SMIIO

u.
~SM
7.0

SANDY SILT, tan. dense. gravel to I 112".....
SILTY SAND. ton'~'· dense-:I-:4"CObbTe~

--f-+--f:;:;:J-".-rr"TV ..,." ....".. I V <' ...n

GRAVELLY SAND-SILTY GRAVELLY SAND. brown,
tllediulII to dense, gravel to 3" lIlax.

"'""rt_c+::++c±:fiii1- sAND'J"CI.AY'-"t;;'Own~· dense.

III~~. ,-1irOirn~:graViTfOT""

SAND-SILTY SAND. --,--;;hi-brow----;;:-g;Q~ettO
2" -ox.

SILrY-SANlJ,'"-,igh-"-b"rown,- very d;;se'-­
gravel to 2" lIIax.

''''-''''''''''~lVE''UY SAND.· tan. call~

"'"''+-+C---r-..",±++,~c;1~~••;:}!nt~bVHfyeiJD,2/,~2h''f~:;n. dense.
rave I a cobb les to 5" .ax.

SILTY SAND. light brown, highly cellflnted

4'.

5J-=-04sell~126

~Clt~~
Ge Ilfl31

7.0'

35.0

u n~ I.Qo.12277 1.". ~MIl1'--1Tiifft bro..", ..ceMenteif..:-.
~ ra"elt021/2"rlax. . . ..

R ViLLY ND-si~AfmfsUa~eii~ht
brown •. ~e!y d_ens•• ffr:.avel. til 3" IfOX.

SILTY siND~ brown. highIYce/lfflnied:-iiQrd
dri lIing .

~20I::l'

....

T. H. 72-11

SILTY SAND. ton to brown. ce_nfed,
1--+--+-+--+-8 grave I to 2" lIIax.

Nt II " -'-200 II

19.5'

46.0'

39. m

s.
42.0' ISM

~
LS3512119151

/0 '
I LD' SC 6 3& '"

54.0' ElI6j35jI51 96 [I$6l"i

....

ell 171"

2/ .0' ISCI 'I"
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APPENDIX A

TRILBY WASH DETENTION BASIN
LOWER AGUAFRIA lIVER

MARICOPA COUNTY, ARIZONA

REPORT ON PRELIMINARY INVESTIGATION

1. Purpose and scope. The purpose of this report is to present the
results of the investigation of the embanlanent at Trilby Wash Detention
Basin. The investigation was made on 7, 8 and 9 March 1972 in a few
selected locations to determine the extent of the embanlanent irregularities.

2. Previous inspections and recommendations. An inspection of the
embanlanent was made by personnel from this office in April 1964. Minor
surface erosion in the form of shallow holes was observed on the slopes
.nd the crest of the embanlanent. It was recommended that the extent and
cause of the erosion be determined by means of shallow subsurface excavations.

A report that the holes in the levee were much more extensive than in
April 1964 prompted a second inspection by this office in March 1966. The
inspection revealed that the slopes and crest contained numerous small holes
and tunnels. This condition extended over large sections of the embankment.
Most holes were in the upper half of the channel slope and on the levee
crest. The depth of the holes and tunnels were reported to be generally
less than two feet. The inspection team concluded that the holes were made
by burrowing an~als and did not create any major problem at that t~e but
that accelerated slope erosion might create serious problems if unattended.
On 15 March 1966 the maintenance agency was appraised of the inspection
findings and advised that action betaken to exterminate the burrowing
an~alsand excavate the mate~ial containing the holes and backfill in
accordance with the provisions of the Maintenance Manual.

Further inspection made by this office on 10 May 1966 showed the
downstream slope of the dam to be eroded and the holes in the dam unrepaired.
These findings were relayed to the maintenance agency on 8 June 1966.

The apparent delay in maintenance action prompted an August 1966
notification of the Maricopa County Board of Supervisors of the needed
repairs. The maintenance agency reported to us in October 1966 that they
had made a detailed inspection in September and had found the holes were
voids resulting from shrinkage cracks and that necessary repair work would
be initiated immediately.



.
• o.

The project was again inspected by this office in July 1969 and large
voids were found at the locations of holes which previously had been
inadequately repaired. It was suggested that a more permanent filler such
as lean grout mix be used.

Inspection of the project by this office. in May 1970 indicated that
holes through the embankment starting at the crest were beginning to reappear.
It was again felt that the holes were due originally to rodents and had been
enlarged by erosion. The size of the hole could not be determined due to
the relatively small crest openings. In September 1971 another inspection
was carried out to determine whether the surface irregularities at the crest
and the embankment, as indicated by the survey (May 1971) were caused by
rodent holes, maintenance equipment, differential settlement or a combination
of the above. The investigation was also planned to determine if these
irregularities are extensive enough to affect the safety of the structure.
It was recommended that the holes be enlarged with a backhoe for inspection
and then adequately backfilled.

3. Recent investigation. The investigation was carried out to determine
whether the surface irregularities were rodent holes and/or cracks and to
determine their extent. The voids being investigated were first filled
with a water dye solution in order to make tracing of the void easier.
A backhoe was then used to excavate, where possible, the full depth of the
void. In each case where a surface irregularity was excavated, pertinent
information was recorded and photographs taken to show the extent of the
damage. Soil samples, approximately 300 pounds, were taken from the
excavations for detailed laboratory analysis. This data and photographs
of the excavations are available in the Los Angeles District, Soils Design
Section files.

Five excavations were made in the embankment and in all but one, the
irregularity was a crack and not a rodent hole as previously thought. A
detailed description of the excavations is stated below.

a. Excavation No. 1 was made in the crest of the embankment at Station
467+60, parallel with the centerline and perpendicular to the surface
irregularity. Cracks were found to run transversely and longitudinally
through the embankment ranging in depth from 6.5 feet to 4.5 feet, respectively.
Desiccation was very prevalent for the entire depth of the cracks.

b. Excavation No. 2 was made in the crest of the embankment at Station
460+00 parallel with the centerline and perpendicular to the surface
irregularity. A crack was found to run transversely through the embankment

2



.
.~

•.

~\.
•

and was traced to a minimum depth of 12 feet with an average width of
3/4-inch. The excavation was continued on the downstream slope following
the crack to the. contact between the subject embankment and an old
embankment that was incorporated as a downstream berm during the 1956
construction. A small trench was then excavated along this contact to a
depth of four feet. It was observed that the crack continued into the old
embankment as well as branching off and running parallel with the contact
zone. This cracking had an average width of 1/4-inch and an undetermined
depth. The material was desiccated to a depth of 8 or 9 feet. at which
point there was a slight increase in moisture content •

c. Excavation No. 3 was made in the crest of the embankment parallel
to the centerline at Station 451+48. This trench was perpendicular to a
transverse crack which had a minimum depth of 14.5 feet. The width of the
crack ranged from 1.5 inches at 6 feet to l/4-inch at 13 feet. One crack
in the end of the trench was observed to run parallel withthe centerline
of the embankment and extended 10 feet below the crest. The material was
desiccated to a depth of 9 feet at which point there appeared to be a slight
increase in moisture content.

d. Excavation No. 4 was made in the crest of the embankment parallel
to the centerline at Station 305+00. This trench was perpendicular to a
rodent hole which extended down toa depth of 2.5 feet then ran toward the
downstream slope where it had six apparent exits.

e. Excavation No. 5 was made in the crest of the embankment parallel
to the centerline at Station 283+28. This trench was perpendicular to a
transverse crack which extended down to a depth of 9 feet with an average
width of 1 inch. The crack stopped abruptly with no tapering. The material
was desiccated to a depth 2.5 feet at which point there appeared to be a
slight increase in moisture content.

3
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SC
7 82 75 20 48 20 . Clayey Gwivelly Sand tn.l 9O.f 11 1 17 .~ 77
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SHRINKAGE LIMIT TESl'

Date 26 May 1972

Project Trilby Wash

'Embankment TT-3 TT-5

Depth 0-5' 5-10' .0-3' 6-9'1--0.. ._.•----_._-- .__ •..__ .

Sample No. ,
#1 #2 #3 #4

~-'.

Dish plus wet soil 47.08 39.09 48.27 41.47
Dish plus dry soil 39.84 32.21 41.62 35.00

~ Water W 7.24 6.88 6.65 6.47w
bO

Q Shrinkage dish 18.92 12.47 18.96 11.15'M

i Dry soil W 20.92 19.74 22.66 23.85 .s
..-t

~ Displaced mercury + evaporating dish 336.8 327.9 353.7 357.8
Evaporating dish 180.0 180.0 180.0 180.0

Displaced mercury 156.80 147.9 173.7 177.8
Shrinkage dish (wet soil pat) V 15.47 14.29 15.31 15.25

()
()

Volume of dry soil V 11.59 10.56 12.83 13.14
Q s

..-t

~.
v-v 3.88 3.73 2.48 2.11s

V - V0
:>- s X 100-W-

18.55 18.9 10.94 8.85s
Ww

rip 34.85 ~ rip ~Water content = W X 100 w 34.61 29.35 27.13s

Shrinkage limit SL 16.06 15.95 18.41 18.28

Shrinkage ratio R

V =
weight of displaced mercury

s specific gravity of mercury ~13;53 glee)

SL = Water content of wet soil pat

_ (VOlume of wet soil pat - volume of oven-dry soil pat)
wt of oven-dry soil pat .

C-V 100)=w-~X
s

W
R =wt pi' oven-dry soil pat = ~

volume of oven-dry soil pat y
s
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Remarks
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