
PRICE ROAD STORM DRAIN

Prepared for

Flood Co P~operty of
ntrol )ISt,·,'r> f M

I .0 C L'bPie"s," rr", .. , ' I rary
<:;'.... ' n to2eo I \V r \

. , ". riln

Dibble and Associates
3625 North 16th Street

Phoenix, Arizona

ell"'AV'~'1

M.C.F.C.D Project No: 86-8
Western Canal Between Price Road &Cooper Road

Chandler, Gilbert, &Mesa, Arizona

THOMAS-HARTIG & ASSOCIATES, INC.
SOIL & FOUNDATION ENGINEERS

A115.903

I~
(')
m

I~
o

I (J)

a
:g

I~
::0
~IZ

I
I
1
1
1
1
1
I
I
I
I
I
I
I



In accordance with your authorization, test borings were drilled and soil

resistiVity measurements were made at 20 locations along the proposed alignments

for the new storm drain. We understand the storm drain willbe 57 to 90 inches

in diameter and installed approximately 10 to 20 feet below existing ground

surface. The test locations are shown on the attached site plan and the results

of all testing are attached.

The test borings were drilled to various depths from 15 to 25 feet. The subsur

face soil profile along the proposed alignment varied somewhat. The surficial

soils at the test boring locations were predominantly composed of silty-sandy clay

and sandy clay. These soils generally exhibited stiff to hard consistency, medium

to high plasticity, and variable weak to moderate cementation with localized zones

of strong cementation. These surficial clay soils were underlain by stratified

deposits of clayey sand, sandy clay, silty sand, and sandy silt/silty sand. The

attached boring logs present detailed descriptions of these soils and the predomi

nant soil types encountered at each test boring. Soil moisture contents were

generally described as damp to moist, and no groundwater was encountered in any of

the test borings during drilling.

Harry E. Hartig, P.E.
John P Boyd, P.E.
Glen K. Copeland, PE.
Roger A. Brewer, P.E.
Steven A. Haire, P.E.
Donald J. Spadola, P.E.

16 October 1986

7031 West Oakland Street
Chandler, Arizona 85226

602/961-1169

Price Road Storm Drain Project No: 86-991
M.C.F.C.D. Project No: 86-8
Western Canal Between Price Road &Cooper Road
Chandler, Gilbert, &Mesa, Arizona

THOMAS·HARTIG & ASSOCIATES, INC.
SOIL AND FOUNDATION ENGINEERING· MATERIALS TESTING

Attention: Kent Dibble, P.E.

Dibble and Associates
3625 North 16th Street
Phoenix, Arizona

Project:

Tom W. Thomas, PE.
James R. Morrow, Lab Director
Charles H. Atkinson, P.E.
James M. Willson, P.E.
Frank M. Guerra, P.E.
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Representative soil samples were obtained during the drilling. Eight (8) samples

were selected for sieve and plasticity index analyses; eight (8) samples were
selected for pH. chloride. and sul fate analyses; seven (7) samples were selected

for maximum dry density-optimum moisture content determination (ASTM D698-A); and

two (2) samples were selected for direct shear tests.

The soil resistivity was measured using a 4-terminal MVibroground Model 263"

resistivity meter. The resistivity tests were conducted using three different

electrode spacings to indicate the variation in soil resistance with depth. The

resistivity readings were influenced by the underground pipes, canal. metal

fences, and overhead high-voltage electric lines in the immediate vicinity of the

tests. Efforts were made to try to minimize outside interference; however, it is
unknown how much effect the surrounding development had on the tests. The

resistivity values ranged from about 1200 to 37300 ohm-cm.

The following recommendations are based upon the results of the field and

laboratory testing which are attached. The following parameters are recommended

for design purposes:

Natural In-Place Soils:

- moist density ('6m) = 128 pcf

Rankine's active earth pressure coefficient (K) = 0.405

- coefficient of friction ~) = 0.466

- load factor (K~) = 0.189

Fill Materials Utilizing Natural Soils:

- at 100% ASTM 0698 - moi st density ('6' m) = 125 pcf

- at 95% ASTM 0698 - moi st density (~m) = 120 pcf

- Rankine's active earth pressure coefficient (K) = 0.589

- coefficient of friction ~) = 0.268

- load factor (KJ'} = 0.158

Saturated unit weights should be used if the natural soils or backfill materials

are subjected to inundation.
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The following recommendations are presented to aid in the development of

excavation plans:

1. Temporary unbraced excavations into the clay subgrade soils should be no
steeper than 0.5H:1V. Slopes should be flattened to at least IH:IV

where clayey sand soils are encountered. Flatter slopes may be required

where clean sand layers or utility line fill are encountered.

2. All existing utilities should be located on the excavation plans to

evaluate the effect of existing trenches and backfill material on the

excavation slopes. Flatter slopes and seepage control measures may be

required in the vicinity of the existing utility lines and backfill
material. Any existing utilities near the excavation to remain in-place

should be adequately supported to prevent movements of the utility line.

3. Open excavations should not be used in areas where the crest of the

slope will fall within 15 feet of the canal or any above-grade

structures.

4. No surface water should be allowed to pond within 20 feet of the crest

of the excavation nor should any surface water drain over the top of the

crest and down the excavation slope. Precautions should be taken to

help prevent erosion of the excavation slopes. No surface water should

be allowed to pond within the limits of the excavation.

5. No soil or construction materials should be stored within 20 feet of the

crest. and no construction equipment should operate within 15 feet of

the crest.

All excavation plans and designs (including bracing systems) should be reviewed by

a qualified geotechnical engineer. Periodic observation should be made by the

reyiewing geotechnical engineer during excavating and after completion of the

excavation to evaluate site conditions and to determine if any modifications are

necessary. Some surface raveling and caving should be expected in unbraced

excavations unless measures are taken to stabilize the exposed cut surface.
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Please do not hesitate to call if you have any questions or if we can be of

further assistance.

Respectfully submitted.
THOMAS-HARTIG &ASSOCIATES. INC.
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THOMAS-HARTIG &ASSOCIATES, INC.
Project No: 86-991

LEGEND

~ LOCATION OF TEST BORINGS
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I
I APPROXIMATE LOCATION OF TEST BORINGS

I Test Offset from Surface
Boring Station, ft. centerline of canal Elevation, ft.

I 1 263+50 40'N 1220.7

I 2 250+20 45'S 1217.9

3 237+10 40'N 1217.5

I
4 223+60 50'S 1216.0

5 210+50 30'N 1214.5

6 197+20 80'S 1211.6

I 7 184+60 20'N 1210.7

8 170+30 15'S 1208.5

I 9 157+20 25'N 1207.0

10 144+00 80'S 1199.0

I
11 130+80 25'N 1205.5

12 117+70 60'S 1197.0

13 104+50 30 ' N 1202.5

I 14 91+20 80'S 1195.0

15 78+00 30'N 1200.5

I 16 64+50 85'S 1191.0
17 51+30 45'N 1196.3

I 18 38+30 70'S 1194.2

19 24+80 40'N 1193.7

I
20 11+70 90'S 1185.5
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I LEGEND

I SOIL CLASSIFICATION ASTM: 02487

I
COARSE-GRAINED SOIL

MORE THAN 50'1. LARGER THAN 200 SIEVE SIZE

FINE-GRAINED SOIL

MORE THAN 50'10 SMALLER THAN 200 SIEVE SIZE

loq denotes visual approximation unless accompanied by mechanical analysis and Allerberg limits.

MH

CH
V///J

MAJOR

DIVISIO,,"S

SILTS
AND

CLAYS
LIQuid limit

less Ihan 50

SILTS
AND

CLAYS
LiqUid limIt

greater lh,n 50

DESCRIPTION

INORGANIC SIL TS AND VERY FINE SANDS.
ROCK FLOUR. SILTY OR CLAYEY FINE
SANDS OR CLAYEY SIL TS WITH SLIGHT
PLASTICITY

INORGANIC SIL TS. MICACEOUS OR
DIATOMACEOUS. FINE SANDY OR Sil TV
SOILS. ELASTIC SIL TS

INORGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY. GRAVELLY CLAYS. SANOY
CLA VS. SlL TV ClA YS. LEAN CLAV$

ORGANIC SILTS AND ORGANIC SIL T-ClA YS
OF LOW PLASTICITY

PEAT AND OTHER HIGHLY ORGANIC SOILS

INORGANIC CLAYS OF HIGH PLASTIC lTV.
FAT CLAYS

QAGANIC CLAYS OF MEDIUM TO HIGH

PLASTICITY. ORGANIC SIL TS

ML

OL

CL

I I It, "

<1"

I
0' ~,e4.

MAJOR
«'9 DESCRIPTION

..,~ ",. DIVISIONS

:t%· GW WELL-GRADED GRAVELS OR GRAVEL-SAND
""XTURES. LESS THAN ~... 200 FINES GRAVELS

.,~...:. GP POORLY-GRADED GRAVELS OR GRAVEL-SAND More than half
:..,.,.. : MIXTUAES. LESS THAN ~... - 200 FINES of coarse 'ractlon

G'" SIL TY GRAVELS. GRAVEl-SAND-Sll T 1$ larger Ihan
MIXTURES. MORE THAN 12... - 200 FINES No •

~:I GC CLAYEY GRAVELS. GRAVEL-SANO-CLAY Sieve size
MIXTURES. MOAE THAN 12'· 200 FINES

0°00 SW WELL-GRADED SANDS OR GRAVELL Y SANDS.
0°0 0 LESS THAN ~ ... - 200 FINES SANDS.. '. SP POORLY-GRADED SANDS OR GRAVELL Y SANDS. More than half.......
:.... :.. LESS THAN ~ ... - 200 FINES of coarse fraction

l' SM SIL TY SANDS. SAND-SIL T MIXTURES IS smaller Ihan
MORE THAN 12'· 200 FINES No •

~~
SC CLAYEY SANDS. $ANQ·ClAY MIXTURES Sieve size

MORE THAN lz... - 200 FINES

I

I
I
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PEIII(TRATIO.. R£SIST AIIICE:
910'Ws Pff foot usinQ 140 1b.h~
'Wi~ ~O inch frff 1.11 unJ.ss Othfr''WiSf notfd.

Project No._8_6_-_9_9_1__

THOMAs-HARTIG & ASSOCIATES, INC.

GRAIN SIZES

u.s. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS

200 ~ 16 • \'." 3- 6"

SIL TS & CLAYS DISTIN- SAND GRAVEL
GUISHED ON BASIS OF

I I I
COBBLES BOULDERS

PLASTICITY FINE MEDIUM COARSE FINE COARSE

MOISTURE CONDITION ( INCREASING MOISTURE ) )
DRY SliGHTL Y DAMP DAMP MOIST VERY MOIST WET (SA TURATED)

(PL) (LL)

7

7 -Continuous PfMtI".tion RfSlst.ncf,
10 2.0 inch 0.0. 9ull NOSf.
15
16

/Tobl OfS)th of Au9f''''
7' PfMt,..tion

~""'--""";'-

1081 .1' -Su,..f~.EJ.v.ti<ln

1/21/~

'O.t. Bor'ln9 Orin~

In-Situ Ofnsity I
In-Situ Moistu,..f' Contf'nt

~98pcf
~8~

P.".tr-.t1on RfS;St¥lCf, /
2.42 lnch 1.0. r1n9 nmpl.....

Sbnd...d PfMt,...tion RfSlsunCf /
(ASTN: 01586), 2.0 1neh 0.0.
split b.,.",.l nmp1...- .

CONSISTENCY RELATIVE DENSITY

CLAYS & SILTS BLOWS/FOOT· STRENGTH; SANDS & GRAVELS BLOWS/FOOT·

VERY SOFT 0-2 0-'1.
VERY LOOSE

SOFT 2-'
0-.

'I.-',?
LOOSE

FIRM 4-8 4-'0
'';-'' MEDIUM DENSE

STIFF 10-30
8-16 '-2 DENSE

VERY STIFF 16-32 2-4
30-50

HARD OVER 32 OVER 4
VERY DENSE OVER 50

• Numbe, of blows of 140 pound hammer falling 30 inches fo drove a 2 inch 0.0. (,-\<0 inch 1.0.) spilt spoon (ASTM D-T588).

*Unconfined compressIve strength in tons/sq. fl. Read "om. poci<el penelromeler
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(LEGEND OF SOl L TYPES)

SILTY-SANDY CLAY (CL-CH); brown; 3tiff to hard; medi um to high
plasticity; variable weaK to strong cementation; damp.

SANDY CLAY (CL); brown and light brown; stiff to hard; medi um
plasticity; variable weaK to 3trong cementation; damp.

SIL TY CLAY (CL); brown; fi rm to 3tiff; medi um plasticity; weaK
cementation; moist.

CLAYEY SAND/SANDY CLAY (SC/CL); brown and light bro'w'n; medium
dense; medium plasticity; variable 'w'eaK to strong cementation;
damp.
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• •:. :·.:. :
• •:. :
• •:. :

CLAYEY SAND (SC); bro'w'n and light bro'w'n; medium den3e to den3e;
medi um plasticity; variable 'w'eaK to moderate cementation; contai ns
30me gravel; damp.

SI LTY SAND/SANDY 51 LT (5M/ML); light bro'w'n; medi um den3e; low
plasticity; 'w'eaK cementation; damp

Project No_ a6-991
Thomas - Hartig IX Associates

NOTE: The dah presented on the boring logs represents subsurface conditions
only at thl' spl'cific locations and at thl' timl' dl'signatl'd. This data may not
represent conditions at other locations and / or times. Contacts between soil
strata are approximatt> and changes betwt>en soil ty pt>s may bt> gradual rather
than abrupt. This boring data was compiled primarily for design purposes and
should not be construed as part of the plans goyt>rning construction or dt>fining
construction techniques. Bidders are fully responsible for interpretations or
conclusions they draw from thl' boring log.
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Project No. ~6-991

Thomas - Hartig & Associates

All bori nfj' drilled yUh 4- diameter conti nuou, fiifjht
8ufjer unless otheryise noted.

No free 9rDundYater vas encountered in an., of the
bori n9s duri n9 drilli n9.

NOTE: Tht' data prt'st'ntt'd on tht' boring logs n>prt'st'nts subsurfact' conditions
on1y at tht' spt'cific locations and at tht' timt' dt'signdtt'd. This datd mdY not
represent conditions at other locations and lor times. Contacts b(>tween soil
strata an> approximatt' and changt's bt'twt't'n soil ty Pt's may bt' gr adua1 r atht'r
than abrupt. This boring datd was compi1t'd primarily for design purpost's and
should not bt> construt>d as part of tht' plans goyt>rning construction or dt>fining
construction tt'chniqu(>s. Bidders art' fully rt'sponsib 1(> for intt'rprt'tations or
conclusions tht'y draw from tht' boring log.

1

*Samplt' too disturbt'd to dt'tt'rmint' in-situ dt'nsHy .
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7" diamt'1t'r
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Project No. ~6-991

Thomas - Hartig & Associates

No free Qroundvater vas encountered in any of the
borings during drilling.

All bori nQs drilled 'a'ith 4- diameter conti nuous fliQht
auger- unless other...ise noted.

NOTE: Tht> data prt>st>ntt>d on th(' boring logs rt>prt>s('n1s subsurfac(' conditions
only at tht> spt>cific locations and at tht> tim(' dt>signatt>d. This data may not
r('pr('s('nt condi1ions at oth('r locations and / or tim('s. Contacts bt>h(t>('n soil
strata ar(' approximat(' and changl's bl'twl'l'n soil ty pt>s may bt> gradual r atht>r
1han abrup1. This boring dah was compilt>d primarily for dt>sign purpost>s and
should not bl' construl'd as part of th(> plans goVt>rning construction or dt>fining
conskuction tt>chniqu('s. Bidd('rs an' fully rt>sponsib1(' for intt>rprt>tations or
conclusions thl'Y draw from tht> boring log.
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I I DEPTH
I

-

I
-
-

5.0 -

'I -
-
-

I 10.0 -

-

I
-
-
- 14' 14 •

15·0

I -
-
-

I 20.0 -
* *B10w count data not rE'cordE'd.

-
-

I -

25·0
-

I
I
I No free groundYater '-'as encountered in an" of the

borings during drilling.

I All boring, drilled yUh 4- diameter continuous night
8 uge run1e:.:. ot he"Yise noted_

I
I
I
I
I

Project No. ~()-99 1
Thomas - Hartig & Associa tes

NOTE: Thl' data prl'sE'ntl'd on thE' boring logs rl'prE'sE'nts subsurfacE' conditions
only at thE' sp{'cific locations and at th{' timE' dl'signat{'d. This data may not
r{'prE'sE'nt conditions at othE'r locations and / or timE'S. Contacts bE'tw{,E'n soil
strata ar{' approximat{' and chang{'s b{'tw{'{'n soil ty p{'s may b{' gr adua1 r ath{'r
than abrupt. This boring data was compi1{'d primarily for d{'sign purpos{'s and
should not b{' constru{'d as part of th{' plans gov{'rning construction or d{'fining
construction t{'chniqu{'s. BiddE'rs arE' fully r{'sponsib1{' for int{'rpr{'tations or
conclusions th{'y draw from th{' boring log.
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Project No. ~{)-991

Thomas - Hartig & Associates

All borings drilled vith 4- diameter continuous night
auger unless othervise noted.

No free QroundYater yas encountered in any of the
bori ngs duri ng dri1li ng.

NOTE: Thl' data pr-l'sl'ntl'd on thl' bor-ing logs r-l'pr-l'sl'nts subsurfacE' conditions
on1y at thl' spl'cific locations and at thl' timE' dl'signatl'd. This data may not
r-l'pr-E'sl'nt conditions at othl'r- locations and / or- timE's. Contacts bE'twl'E'n soil
str- ata ar-l' appr-oximatl' and changt>s bt>twt>t>n soil ty pt>s may bt> gradua1 r atht>r
than abr-upt. This boring data was compilt>d pr-imar-ily for- dt>sign purpost>s and
should not bl' construl'd as part of thl' plans gOYl'rning construction or dl'fining
constr-uction tE'chniquE's. Biddt>rs ar-t> fully r-t>sponsib 1E' for- intt>r-pr-t>tations or
conclusions tht>\j draw fr-om tht> boring log.
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I REPORT ON FIELD TESTS

I DESCRIPTION:

I
Location: Noted below

Materi a1: Native soils

Performed by: TH/Ethington

I TESTED:

Resistivity tests measured by the 4-probe method
i I RESULTS:

Electrode Depth of Soil Resistivity

I Location Spacing (ft.) Measurement (ft.) (ohm-cm)

1 5 o - 5 2200

I 10 o - 10 2700
15 o - 15 2100

I
2 5 o - 5 1600

10 o - 10 1300
15 o - 15 1600

I 3 5 o - 5 2000
10 o - 10 1700
15 o - 15 2500

I 4 5 o - 5 2100
10 o - 10 1700
15 o - 15 1900

I 5 5 o - 5 1200
10 o - 10 1500

I 15 o - 15 2100

6 5 o - 5 1700

I
10 o - 10 1500
15 o - 15 1300

7 5 o - 5 1800

I 10 o - 10 1600
15 o - 15 2100

I
8 5 o - 5 1800

10 o - 10 1300
15 o - 15 1600

I 9 5 o - 5 3400
10 o - 10 2700
15 o - 15 2700

I
I PROJECT NO: 86-991



I
REPORT ON FIELD TESTS

I (CONTINUED)

DESCRIPTION:
Location: Noted below
Material: Native soils
Performed by: TH/Ethington

TESTED:
Resistivity tests measured by the 4-probe method

RESULTS:

Electrode Depth of Soil Resistivity
Location Spacing (ft.) Measurement (ft.) (ohm-em)

10 5 o - 5 2900

I 10 o - 10 2500
15 o - 15 1700

I
11 5 o - 5 1200

10 o - 10 1200
15 o - 15 1700

I 12 5 o - 5 2500
10 o - 10 3100
15 o - 15 2500

I 13 5 o - 5 4900
10 o - 10 2100

I
15 o - 15 37300

14 5 o - 5 2200
10 o - 10 3100

I 15 o - 15 2800

15 5 o - 5 2100

I 10 o - 10 3100
15 o - 15 2600

I
16 5 o - 5 2100

10 o - 10 2700
15 o - 15 2000

I 17 5 o - 5 2900
10 o - 10 3600
15 o - 15 4300

I 18 5 o - 5 1800
10 o - 10 1600
15 o - 15 2100

I 19 5 o - 5 1700
10 o - 10 1900

I 15 o - 15 2200

20 5 5 3500o -

I
10 o - 10 3600
15 o - 15 2700

I PROJECT NO: 86-991
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LABORATORY RESULTS
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SAMPLE:

Source

REPORT ON LABORATORY TESTS

Date

Test boring 18; 14 - 15 1

10/15/86

Material S_a_n_dy_C_l_a_y_(C_L_} _I
Type

Driven ring sample; 96 pcf dry density; 24% field moisture

Sampled By _T_H_/_T_h_o_m_p_so_n _I
I
I

TESTED:

RESULTS:

Direct Shear; sample tested at in-situ moisture content

Friction Angle (0) = Cohesion (c) = 1.8 ksf

'I' I .I. I ':'"-•.-+-- - ~ -- r ' -- --,-, . J_.L I I 'I .... -. -. L _._- I-t--- T-t-t-":- -r-' --,.

... --! r~,""-·' ' , .t- -r-""--r--r- , ,-, , 1rf --t--+-. ..1. r+- +. --
.... - I: -- 1- I I I_~ -It, -i-~-Li--, . - r _I l....l....I f+.1...rt.''~L-'-'_' --

I I, I + • I I 1 ';.--i--- I..-t- i: . ,- -- ~--' : t 'iT7~l-r, ,i- -'-rr"'''''~ ; " I iTr r ; '[ --'--r .-.
.--1 .- : :..- c ~__'. :.. ~ I_·e--:-r.l.-.... _.. ! , I, . t-1L" -,---1 ~_L _!.....l_ 0'-

I, , +ii , I . , .:-_1- ..... • ._f-o-_o-___ • _ott:
1

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

_. _

rt-"r-I-~ "'-I----h--'I-----+--- .•... I ." I +-, -~-."
--- .• -- ~ '- --: i . _.~ • .j= .-'--'-- . -, I .. : +H- L:rl--- -...

-- --f-C-------je--;---t---t-----,--- ~
• '-.,.- - - 1 ~ --..:.. -- 0- 1-----.- . ~..,.- . ---r-r- ~. - - 0- • '1 -"7-:

.. r'- --- -,- I' ~ - , r-J. I. 1.1 ---d---' --

-~ ++ ~-h- ~ -;-- -+-- _--:--- ; I 1

Normal Pressure -- ksf

THOMAS-HARTIG & ASSOCIATES, INC.

4.03.0

Project No. 86-991
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Material S_i_l_ty~C_l_a~y_(C_L_) _

Driven ring sample; 83 pcf dry density; 30% field moisture

I
I
I,

I

SAMPLE:

Source

Type

REPORT ON LABORATORY TESTS

Date

Test boring 18; 24 - 25'

10/15/86

Sampled By _T_H_/_T_h_o_m_p_so_n _

I
I

TESTED: Direct Shear; sample tested at in-situ moisture content

I
I
I
I
I

RESUL TS:

Friction Angle (0) = 25° Cohesion (c) = 1.8 ksf

I
I
I
I
I
I

(J)
(J)
QJ
~

~

(f)

OJ
C

1.0 2.0 3.0 4.0

I
I

Normal Pressure - ksf

Project No. 86-991

THOMAS-HARTIG & ASSOCIATES, INC.



RESULTS:

* Unified Soil Classification

Sampled By __T_H_/T_h_o_m..:....p_so_n _

Source N_o_t_e_d_b_e_l_o_w _

Date __1_0_/_1_5/_8_6 _

REPORT ON LABORATORY TESTS

Noted belowMaterial

Project No. 86-991
THOMAS-HARTIG & ASSOCIATES. INC.

Type G_ra_b_s_a_mP:.-l_e_s _

SAMPLE:

TESTED: S_ie_v_e_a_na_l.::...y_s_i_s_a_n_d_p:.-l_a_s_t_ic_,_'t.::...y_in_d_e_x _

Sieve Size- Accum. % Passing *Sample LL PI 200 100 50 30 16 8 4 3/4" 1" 2" 3" Class

1 ; 2 - 14' 53 35 67 75 92 97 99 100 CH

4; 2 - 14' 54 33 63 68 86 95 98 99 100 CH

7; 2 - 14' 44 23 74 83 93 96 98 99 100 CL

10; 2 - 14' 54 30 67 71 82 88 93 97 99 100 CH

13; 2 - 19' 38 20 58 68 78 82 84 87 90 100 CL

16; 2 - 14' 43 21 59 64 77 83 89 94 98 100 CL

19; 2 - la' 47 27 71 79 86 89 91 94 97 100 CL

19; 10 - 18' 59 35 42 48 53 57 62 69 80 100 SC

I
I
I
I
I
I
I
I

,I

I
I
I
I
I
I
I·
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

REPORT ON lABORATORY TESTS

UESCRIPTION:
Location: Noted below
Sample Type: Grab sample
Material: Surface and subsurface soils
Sampled by: TH/Ethington

TESTED:
pH and soluble sulfates and chlorides concentrations

RESULTS:

Soluble Soluble
Sample Q!i Sul fates Chlorides

1. 9 - 10' 8.6 0.0091% 0.013%
4. 9 10' 8.8 0.013% 0.013%
7. 9 - 10' 8.6 0.0093% 0.015%

10. 9 - 10' 8.7 0.0073% 0.014%
13. 14 - 15' 8.7 0.0043% 0.011%

16. 9 - 10' 8.7 0.0021% 0.014%
17. 14 - 15' 8.2 0.010% 0.041%
20. 9 - 10' 8.9 0.019% 0.023%

PROJECT NO: 86-991



I REPORT ON LABORATORY TESTS

I
SAMPLE: 10/15/86Date

I Source
Test boring 1; 2 - 14 1

Type Bulk sample

I Material Silty-Sandy Clay (CL)

I Sampled By TH/Thompson

ASTM 0698 Method ATESTED:

I
I RESULTS:

106.1 18.8
Max. Dry Density (pef) Optimum Moisture Content (%)

-

I"-

Project No. 86-991
THOMAS-HARTIG & ASSOCIA TES. INC.

MOISTURE CONTENT (%)

I
I
I
I
I
I
I
I
I
I
I
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~

Cl

100

95
12.5 15.0 17.5 20.0 22.5

Zero Air Voids
(G s = 2.68)



RESULTS:

Material __S_'_·l_t..:...Y_-S_a_n_d..:...Y_C_l_a...:..y_{C_L_} _

Sampled By TH/Thompson

TESTED: A_ST_M_D_6_98_M_e_t_ho_d_A _

I
I
I
I
I
I
I

SAMPLE:

Source

Type

REPORT ON LABORATORY TESTS

Date __1_01_1_5_/8_6 _

Test boring 4; 2 - 14 1

Bulk sample

Max. Dry Density (pcf}__1_0_7_._2 0ptimum Moisture Content (%}__1_7_.8 _

110 1+++H-t-H++-++++-++H-~-H+++fIllH_++++H_i_+_++I

MOISTURE CONTENT (%)

22.520.017.515.0
95 ...."""""'......~...............""'-'i.......~~......-..10010..............~.........

12.5

lJ...
U
a...

>- 105f-

Vl
z:
l..U
Cl

>-
ex::
Cl

100

Zero Air Voids
(Gs = 2.68)

Project No. 86-991
THOMAS-HARTIG & ASSOCIA TES. INC.
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Sampled By _T_H_/T_h_o_m_p_so_n _

TESTED: A_S_TM_D_6_98_M_e_th_o_d_A _

Max. Dry Density (pcf) 10_3_,_8 0ptimum Moisture Content (%)__2_0_,_2 ___

Sandy Clay (CL)Material _

10/15/86

22.520.017.515.0

Date

REPORT ON LABORATORY TESTS

Zero Air Voids
(Gs = 2,68)

MOISTURE CONTENT (%)

Project No. 86-991
THOMAS· HARTIG & ASSOCIATES, INC.

Bulk sample

Test boring 7; 2 - 14 1

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

12.5

115 1-++++_+_+-t-1I-H~-++++~-+-t++++++_+_+_+_+_H_H_1_+_+_+_+-t

110 I+H-~f-H++_++++-H-I_+_'I-H_++-+++f!li!r+_++_+_Hf_H+++I

l.l-
U
a...

>- 105I-......
V1
z:
w
Cl

>-
0:::
Cl

100

RESULTS:

Source

Type

SAMPLE:

I
I
I
I
I
I
I
I
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I
I



RESULTS:

Max. Dry Density (pcf) 1_0_2_,_1 0ptimum Moisture Content (%) 18,4

Material _-----.l.S.Lj]L1tyy-=-...l.JSa""-lnJ.l.d~y-.l.L.Clual).y:........l_(Cl.<JL.....)L- _

TH/ThompsonSampled By _

ASTM D698 Method ATESTED: _

11O,

Zero Air Voids
(Gs = 2.68)

105

lJ...
u
CL

>-
l- ImO.......
(/)

Z
l.U
0

>-a::
0

95

242220

MOISTURE CONTENT (%)

18

Project No. 86-991
THOMAS-HARTIG & ASSOCIATES,INC.

16

Date __1_0/_1_5_/8_6 _

REPORT ON LABORATORY TESTS

Bulk sampl e

Test boring 10; 2 - 14 1

Source

Type

SAMPLE:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TESTED: A_S_T_M_D_6_9_8_M_e_t_ho_d_A _

Sandy Clay (CL)Material ~ _

Max. Dry Density (pcf)__1_0_8_.7 0ptimum Moisture Content (%) 17_._6 _

115

Zero Air Voids
(Gs = 2.68)

110

l.J...
U
0...

V

>- 105I-.-
V'l
:z
l.LJ
Cl

>-
a::
Cl

100

22.520.017 .515.0

REPORT ON LABORATORY TESTS

Date __1_0_/_15_/_8_6__

Bulk sample

Test boring 13; 2 - 9'

95 -- ..
12.5

MOISTURE CONTENT (%)

Project No. 86-991
THOMAS-HARTIG & ASSOCIATES. INC.

RESULTS:

Type

Sampled By TH/Thompson

Source

SAMPLE:

I
I
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I



I
I SAMPLE:

REPORT ON LABORATORY TESTS

Date 10/15/86

TH/ThompsonSampled By _

Sandy Clay (CL)Material -:--__

I
I
I
I
I

Source

Type

TESTED:

RESULTS:

Test boring 16; 2 - 14 1

Bulk sample

ASTM 0698 Method A

Max. Dry Density,
Ibs./cu. ft.

20.0

Optimum Moisture
Content, %

22.1

2 .5

Zero Air Voids
L.........."....--(Gs = 2.68)

. . . . t I '-r '
• •• I • _. t-

t-· - ~ ~:. ,
;. - L- • i - - ~ : .

25.0

: ;: :/_.

22.5

101.0

- ~ ---,
-I~~-~~ ~ ~_-;~ =.'~~

->-f-j :. ':'

17 .5

95

110

105

100

:::>
u
':
en
CIJ
...J

>
I-
en
z
UJ
o
>a:
o

I
I

I
I
I
I
I

I
I
I

I
I

~OISTURE CONTENT
(% Dry Weight)

Project No. 86-991
THOMAS-HARTIG & ASSOCIATES, INC.



Sampled By _T_H_/_T_ho_m_p_s_o_n _

TESTED: A_S_T_M_D6_9_8_M_et_h_o_d_A _

Material __C_l_ay_e_y_S_an_d_(_S_C_) _

Max. Dry Density (pcf)__1_0_5_.4 0ptimum Moisture Content (%)__19_._4 __

22.520.017.515.0

REPORT ON LABORATORY TESTS

Date __10_/_1_5_/8_6 _

Bulk sample

Test boring 19; 10 - 18 1

95 _ _ ....
12.5

115

Zero Air Voids
(Gs = 2.68)

110

u...
u
a..

>- 105f-

VI
z:
l.LJ
Cl

>-
a::
Cl

100

Project No. 86-991
THOMAS· HARTIG & ASSOCIATES. INC.

MOISTURE CONTENT (%)

RESULTS:

Source

Type

SAMPLE:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I


