August , 1987

Southern California Rail Consultants
403 West Eighth Street, Suite 800 Contract No. TW 1005
Los Angeles, California 90014 , (Our Job No. A-85005-16)
Attention: Mr. Steve Tayanipour
Gentlemen:

Geotechnical Investigation for

Slauson Avenue and Imperial Highway Facilities
Proposed Traction Power Supply System

Long B Ange'~~ P~*1_Trar-*+ P-oject
c~OPE B
This letter presents the results of a geotechnical investigation
for the Slauson Avenue and Imperial Highway Facilitic of the Traction
Power Supply System (TPSS) of the proposed Long Beach-Los Angeles I °1
Transit Project. We previously performed a geotechnical investigation
for the TPSS sites of the transit project and submitted the results in a
report dated July 29, 1987; however, access to the Slauson Avenue and
ierial Highway sites were not available at that time. This letter
supplc nts the re :t ~ :ed July 29, 1987 and should be considered as
part of that report.
The professional opinions presented in this letter have been
developed using that deg : of care and skill ordinarily exercised,
under similar circumstances, by reputable geotechnical engineers prac-

ticing in this or simi localities. No other warranty, expressed or

implied, is made as to the professional advice included in this letter.
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in accordance with the Unified Sojl Classification System described on
Figure 3. An explanation of the information presented on the boring
logs is presented on Figure 4.

LABO™*™)RY TEST™G

The field moisture content and dry density of the soils encoun-
tered were determined by performing tests on the undisturbed samples.
The results of these index property tests are shown to the left of the
boring logs.

Direct shear tests were performed on selected undisturbed
samples. The tests were performed a;_field and increased moisture .
contents and at sufcharge pressures ial to the existing ov ‘burden
pressures. Selected samples were tested at an increased surcharge
pressure to provide more complete data. All of the samples were tested
at a constant strain of 0.05 inches per minute. The yield-point values
determined from thé direct shear tests are presented on Figures 5-1 and
5-2.

Undisturbed samples and remolded : vles, compacted to 90% at
optimum moisture content, were tested in consolidometers to determine
the consolidation characteristics of the soils. Vertical loads were
instantaneously applied in increments and the rate of wvertical consol-
idation was measured for each increment. Water was added to selected
s¢ les during the tests to illustrate the effect of moisture on the
compr. ;ibility; the other samples were tested at field isture
content. The results of the consolidation tests are presented on

Figures 6-1 through 6-4.
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The optimum moisture content and maximum dry density of the
soils were determined by performing coﬁpaction tests on two samples.
The tests were performed in accordance with the ASTM Designation D1557-78
method of compaction. This method of compaction utilizes a 1/30 cubic-
foot mold, in which each of five layers of soil is compacted by 25 blows
of a 10-pound hammer falling 18 inches.

After completion of the compaction tests, California Bearing
Ratio tes' were performed on two of the : les in accordance with
ASTM Designation D1883-73 method. ~—  results of the compaction and
California B¢ .ng Ratio tests are presented onAFigure‘7,‘Compaction'and
CBR Tests D:

§NTT CONDTTTANS

SLAUSON AV™ ™™™

Existing fill soils, one to £fi feet in thickness, were encoun-
tered in the 0 borings. The fill soils consisted of silt and are
1 erately soft to moderately firm. Some debris and gravel was encoun-
tered in tt £fill. Thicker and/or poorer quality fill could occur
between borings.

The natural soils consisted of silt and silty sand. The upper
nat' 1l soils are only moderately firm at present moisture content and
will become weaker when wet. The natural soils become firmer with

depth. Water was not encountered.
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PORT .

Foundation design recommendations are presented herein for the
proposed Traction Power Supply System facilities at Slauson Avenue and
Imperial Highway. Structural loads are not available for the various
facilities at this time, however, the loads are anticipated to be
relatively light. Accordingly, the recommendations presented herein
should be reviewed at such time that the structural information becomes
available.

. The proposed TPSS structures at these locations may be supported
on spread footings established in properly compacted fill soils.
footing excavations should be carefully inspected to verify the compe-
tency of the compacted fill soils. If the g “ing recommendations
discussed in the following section on grading are followed and if
inspection of the footing excavations is performed as recommended, the
spread footings y be designed to impose an allowable bearing pressure
of 2,000 pounds per square foot. The footi ; should be established at
a depth of at least two feet below the lowest adjacent grade. Also, the
footings should be underlain by at ! .st three feet of compacted fill.

The settl nt of the facilities at the planned TPSS facilities,
supported on spread footin; in the manner recommended, will depend on
the loads imposed, but should be within acceptable limits.

Lateral loads may be resisted by soil friction and by the
passive resistance of the soils. A coefficient of friction of 0.4 may

be used between footings or the floor slab and the supporting soils.
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The passive resistance of the natural soils or properly compacted fill
agai) : spread footings may be assumed to be eq | to the pressure
developed by a fluid with a density of 250 pounds per cubic foot. A
one-third increase in the passive value may be used for wind or seismic
loads. The frictional resistance and the passive resistance of the
soils may be combined, without reduction, in determining the total
lateral resis 1ce.

e

I~

To provide improved support for spread footings and the building
floor slabs, any uncompacted fill should be excavated, the pnderlyihg
natural soils should be reworked, and all required fill should be
properly compacted. To provide support for shallow spread.footings, the
upper natural soils beneath the footir . uld be excavated and replaced
as comj; ted fill; footings should be underlain by at least three feet
of compact 1 fill.

After clearing the sites and removing any existing paving d
vegetation, all uncompacted fill soils and disturbed natural soils
should be excavated. Within footing areas and at least three feet
beyond in plan, the soils should be excavated to a depth of at least
three feet below the footing bottoms.

After excavating as rec mded, the exposed soils should be
inspected by a qualified and competent geotechnical engineer to verify

the removal of all unsuitable deposits. Next, the exposed natural soils

should be scarified to a depth of at least six inches and rolled with
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To provide support for paving, the subgrade soils should be
properly prepared. Compaction of the subgfade to at least 90%, including
t1  ch backfills, will be important for paving support. The preparation
of the subgrade should be done immediately prior to the placement of the
base course. Proper drainage of the paved areas should be provided to
reduce moisture infiltration into the subgrade and increase the life of

the paving.

(3]

£

¢4~ DP--~paration

;

Ey " :ing fill soils should be excavated to a depth of at least
one foot below the planned subgradgjleyel,u Aftér_exgavating as recom-
mended, the exposed soils should be proof-rolled to determine the
presence of any unsuitable deposits which should be removed by further
excavation. Next, the exposed soils should be scarified to a dej ~ of
six inches and rolied with heavy compaction equipment. The upper six
inches of exposed soils should be cc acted to at least 90% of the
maximum density obtainable by the ASTM Designation D1557-78 method of
compaction.

All required fill should be pl ed in loose lifts, not more than
eight inches in thickn :, and compacted to at least 90%. The moisture
content of predominantly granular soils at the time of compaction should
vary no more than 2% above or below optimum moisture content.

The on-site soils, less any debris or organic matter within the
existing fill deposits, may be used in required fills. Any required

imported fill material should consist of relatively non-expansive soils
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JOB

Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

It is not warranted to be representative of subsurface conditions at other locations and times.

z 11z 1 BORING T-19
£ . W . _
z | & 2|52 59
Q T 2&|Z 5|z &|u| DATEDRILLED: August 12, 1987
< Qoo ¥1z| EQUIPMENTUSED: 5" - Diameter Rotary Wash
a =] (17 n
o | & Sz|xE|z<|3
o 18T |& || ELEVATION 88
L | I SM SILTY SAND - fine, greyish brown
calif
9.7 | 100 7 S" - Layers of Sand
*7 HHE
10.0 93 5 |S
SAND - fine, lenses of Silt, light brown
~ 5
79 96 6
80 - 6.3 94 6
- 10 SANDY SILT - brown
241 91 2
757 ML| CLAYEY SILT- brown
15 201] 95| 2 |sq
70.
20 284] o4 2 IS
SAND - fins, light grey
65 -
25 89 98 11

NQOTE: Drilling mud used in drilling process. Mud removed. Water
not encountered.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

FIGURE 2-4




GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
-‘Ofgo_ GW Weil graded gravels, gravei-sond mixtures,
CLEAN ogo.a little or na fines.
0050
GRAVELS XN
(Littie or no fines ) [3eo’> p Poorly graded gravels or gravei-sand mixtures,
GRAVELS :?5000.:‘, G litle or no fines.
Q0q’
(Mare thon 50 % of s
coarse fractian is b, K
LARGER thon the GRAVELS s GM | Silty gravels, gravel- sand - silt mixtures.
Na. 4 sieve size) \ 3
WITH FINES
A i t. .
(;Clg:IT\JSEED (ofppf':.‘?:)bl. am ] GC | Clayey graveis, gravel-sond-ciay mixtures.
SOILS
{More than i%?GgR Well graded sands, gravelly sands, little or
material is na fines.
than Na. 200 sieve CLEAN SANDS
size)
{Little or no tines)
Poorly graded sands or gravelly sands, littie
SANDS or no fines,
(More than 50 % of
coarse fraction is :
z’;“;—';lsfe'h;;a')h' SANDS 2R3R% Silty sands, sand-siit mixtures.
. v ERZE
WITH FINES Prrs
(‘:fpf'i'n‘::?le amt, Clayey sands, sand-clay mixtures.
Inorganic siits and- very fine sands, rock flour,
ML silty or clayey fine sands or clayey silts
with slight plasticity.
SILTS AND CLAYS / inorganic clays of low to medium plasticity,
(Liquid limit LESS than 50) / CL grovelly cloys, sandy clays, silty clays, lean
g .
FINE oL O;?g::::c"s;ns and organic silty cliays of law '
GRAINED '
SOILS N N N
(More than 50 % of : } : MH inorgonic silts, micaceous or diotomaceous
mutor&ul I;OSOMALLER ; S : fine sandy or silty soils, etastic silts.
than No. sieve IN
size) 3
SILTS AND CLAYS CH
| | f high ty, ¢ loys.
(quwd limit GREATER than 50) norqanic clays o igh plasticity, fat cloys
ya
Organic clays of medium to high plosticity,
,/ OH arganic sits.
d L L L
HIGHLY ORGANIC SOILS 4 Pt | Peat and other hignly organic sails.

BOUNDARY CLASSIFICATIONS. Soiis possessing characteristics of two groups are designated by
combinations of group symbols.

P A RTICLE S1ZE LIEMITS
SAND GRAVEL :
SILT OR CLAY COBBLES) BOULDERS
FINE MEDIUM iCOMSE FINE l COARSE |
i
NO, 200 NO. 40 NO. 10 NO.4 Y in. 3. (121n)

u. §. STANDARD SIEVE S1ZE

UNIFIED SOIL CLASSIFICATION SYSTEM

Reference :

The Unified Soil Classificotion System, Corps of
Engineers, U. S. Army Technicoi Memorandum No 3-357,
Voi. |, March, 1953. (Revised April, 1960)

LERoy CRANDALL & ASSOCIATES

FIGURE 3
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LC&A SAMPLING: (Sampler Diameter - LD. = 2.625", O.D. = 3.188")
12 ¢ § S 4 Depth at which undisturbed sample taken

Direct Shear Test

Double Direct Shear Test

ﬁ

Consolidation Test

Energy required to drive LC&A sampler 12", in foot- kips per foot

BUCKET BORINGS:
Depth Increment Driving Weight rok
0" to 25 1,600 Ibs. 1
below 25’ . 800 Ibs. 1’

BOTARY WASH BORINGS:

Driving Weight = 450 Ibs.

Stroke = 1-1/2'

LASSIFICATION

Unified Soil Classification System

KEY TO LOG OF BORINGS

LeROY CRANDALL AND ASSOCIATES

FIGURE 4
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Boring T-10 at 1'

SANDY SILT
.hﬁ..‘.-

—

—
Boring T-09 a;\;T:7\\\\

SANDY SILT

0

Water added to sample from Boring T-10
after consolidation under a load of 3.6
kips per square foot. The other sample
tested at field moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES

FIGURE 6-1
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NOTE: Water added to samples after consolidation
under a load of 3.6 kips per square foot.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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Water added to sample from Boring T-19
after consolidation under a load of 3.6
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CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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—R/AI

CHKD

ip_

DMPA w.P.

DATE  ©/25/57 DR SanRy OF. _

JOB A-45005-1¢

rvnm

INCH

- INCHES PER

IN

4
O
f—
<
(]
J
O
wn
4
O
o

LOAD IN KIPS PER SQUARE FOOT

05 06 07 0809 IO 3.0 4.

0O 50 60 70 80

|

SAND

e

Boring T-19 at 24'

—
R-

~
x
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BORING NUMBER

AND SAMPLE DEPTH: . T-10at1'to 5 T-19at0to 2'
SOIL TYPE: SANDY SILT SILTY SAND
MAXIMUM DRY DENSITY*: 127 126

( Ibs./cu. ft.)
OPTIMUM MOISTURE CONTENT*: 11 11

(% of dry wt.)

EXPANSION (%) : _ 0.5 1.6
( From optimum to saturated -
moisture content)

C.B.R.™
(% of standard)
AT 90% COMPACTION : 39 19
AT 95% COMPACTION : 71 33

* TEST METHOD: ASTM Designation D 1557 - 70.

** TEST METHOD: ASTM Designation D 1883 - 73.

COMPACTION AND C.B.R. TEST DATA

LeROY CRANDALL AND ASSOCIATES

FIGURE 7






