
- Handing Lawson Aeeocialeg
Englneerihg and Environmental Services

1955 Gateway Blvd. Suite 500
Concord California94Sm
Telephone: 510/687-9660
Fax: 51 0/687-9673

WE ARE SENDING YOU I Attached l Under seDarate cover via

j Shop drawings

L I Copy of letter

THESE ARE TRANSMITTED as checked belowi

. i Prints

!r Change order

-

!-EEj

Approved as submitted

Approved as noted

Returned for corrections

LtrTTtiR @F TLiIANSM[iiliAL

the following items:

L-l Samples tr Sp€cifications

Resubmit _ copies for approval

i- Submit - copies for distribution

:-l Retum - corrected prints

. Plans

I

a For approval

;[ 
For vour use

- I As requested

I For review and comment :

] FOR BIDS DUE I PRINTS RETURNED AFTER LOAN TO US

COPIES DATE NO. DESCflIPTION

I s/tlst *,1 f.nrm-dno'.L,*r, At-"*l-

t  )  
' '

ll enclosures dre not as noled, kindly notily us al once.



' ?  ' - r ,  . -  t . , . , ; : ' i , - , : . 1 ' t . . ; i . .  . , i J - - r _ " i  \ " i '

1 i

Harding Lawson Associate6
A Sabsidiary oJ HaftlinE Asaciates

David F. Scrivngr, P.E.
Project Engineer

Engineering and
Environmentai Services

1855 Gateway Blvd., Suite 500
Concord. CA 94520
510/687-9m0
Faxt 511l6a7-9673 @

. ) . '  . , "  . ' i "  1  ; , : " - t :



I
T

A Reoort PreDared for

EIue Print Service Company
c/o Garcia/wagner and Associates
555 Sutter Slreet
San Franci.sco, California 94102

SOIL INVESTIGATION
CITY BLUE FRMUCTION FACILITY
.L/UU JEr r  EK)UI\  JI t tCtr  I

OAKLAI.I], CALIFORNIA

HLA Job No. 18105,001,04

by

D*X a.%-
ffi
Project Engineer

Civil Engineer

Harding Lawson Associates
555 floward Street
San Francisco, California 94105
4L5/543-8t+2.

May 4, 1987



He.ding Law3on Associates

TABLE OF CONTENTS

L I J I  U T  I L L U ) I I { H I I U I \ J  .  .

I INTRODUCTION .

II FIELD ITWESTIGATION AND LAEORATORY TESTING

III SITE AND SUBSURFACE CONDITIONS

IV DISCUSSION AND CONCLUSIONS

V RECOI.II'IENDATIONS

A. Foundation SuDoort
1.  Dr l l led Piers
? qrrFo. . l  t r^^+ i  naerrPr sqs I  uL,uJ |gr

B. Concrete Slab-on-Grade Floors
C. Site Preparation and Backfill PLacement

for Buried Tank Excavation . , .
D. Pavement Desien

vI GE0TECHNICAL SERVICES DURING CONSTRUCTIOT'

VII ILLUSTRATIONS

DISTRIBUTION

11L

'I

4

o

I

I

o

10

lL
T?

1 f

I4

r ' l



Hardang Law3on A33ocitl.3

LIST OF ILLUSTRATIONS

P1ate I

Plate 2

Plate f

Plate 4

Plate 5

Plates 6 through 8

Site Plan

l n n  n f  t r n r i n n  l

r  ^ -  ^ f  D ^ ? i - ^  tE v g  u ,  u s 4 ! ' g  4

Log of Boring 3

Soii. Classifi.cation Chart ard
Key to Test Data

UnconsoLidated-Urdrained Triaxial
Compression Test Resul,ts



t
I
I
I
I
I
T
T
I
t
T
t
T
I
T
I
I
I
t

Hardlng Lawson Ar30ci.tas

I Ii'lTRODUCTION

This report presenls the resuits of the soil investigation we per-

formed for the proposed City Blue Production facility in oakIard,

CaLifornia. The project is located on the northeast corner of 17th ard

Jefferson slreets; it has approximalely 70 feet of frontage on Jefferson

Street and 190 feet of frontage on lTth Street. The site is almost

entirely surfaced wi.th asphall pavement, except lhe southwest corner,

where a small gas station is operared by BIue Print Service Company.

The Cily Blue Production facility will consist of a one-story struc-

ture measuring approximately 70 by 120 feet in plan dimensions and an

adjacent fenced-in parking area. The structure will have approximately

]5-foot-high concrete block waj.ls ard a concrete slab-on-grade floor.

The proposed finished fj.oor elevation i.s f1.85 feet.* The fence enclos-

ing the parking area will consist of free-starding concrete b.Lock wal.Ls.

The existing gas station has three urdergrourd gasoline tanks that

wiII eventually be excavatd ard renoved from the site, |,lle are currently

evaluating potential grourd contanination, ard will present the resuLts

in a separate report.

The scope of our investigation was defined in our proposal dated

January 28, 1987. It included providing concfusions ard recormerdations

regarding :

+ City of Oaklard Datum
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Site preparation ano grading

The most appropriate fourdation type(s) for the proposed building
ard free-starding wa}ls for tne parking area

Design criteria for the recornrnerded foumacion type(s)

Estimates of fourdation seltlement

Subgrade preparation for concrete slabs-on-grade

Pavernent design fox the proposed parkinq area.

T
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tJuring our investigation we have dj.scussed the project with the

architects, Messrs. oavid wagner ano ielix Rodriguez of Garcia/wagner

ard Associales; the slructutal engineer, Mx. George Gteenwood of H' J'

Degenkolb Associates; ard the civil engineer' Mr. Jim Diggins of DeBolt

ci  Vi  I  t r^di  ^aaFc
v r r - f  E | g r '  ' e v -  v .

'r,/e met with the architects ard Mr. Pauf Koze of BLue Print Service

Company on April 13, L987 to discuss urdergrourd tank removaL ard other

aspects of the Project.
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II FIELD INVESTIGATION Al\D LABORATORY TESTING

lte explorm the subsurface conditions at the proposed production

facility site by drilling three oorings 5 to 40 feet deep, located as

shown on the Site PIan, Plate i. The locations of two additional borings

drilled as part of our urdergrourd tank investigation are also shown on

Plate I. The borings were driLled on February 20, 1987 with truck-

mounted, hoLlow-stem auger equipmenl under the dilection of our field

engineet, wno logged the soils encounrexed ard obtained urdisturbed sam-

ples fox visuaf examination and laboratory testing.

SampLes were obtained using a Sprague ard Henwood (S&H) split-banel

sarnpfer driven with a l4O-pourrj nanuner falling 30 inches. The number of

bLows required to drive the S&H sampfer was converted to equivalent stan-

dard penetration test (SPT) resistance values, which are presented on the

Logs of Borings, Plates 2 through 4. The soiL is described in accordance

with the Unified Soil Classification System ard the ASTM 02487-85 stan-

dard Uest method described on Plaie 5.

l{e tested sel.ected samples obtalned from the borings in our labora-

lory to confirm their field classifications ard detemine engineering

parameters. The resuLts of moisture content/dxy density ard sieve anal.y-

sis tests are presented on the Logs of Borings in the manner described on

PLate 5. The resuLts of the triaxial compression tests are presented on

Plates 6 through 8.
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III SITE AND SUESURFACE CONDITIONS

The site slopes slightly from north to south; elevations vary between

3! and 33-I/2 feet.

The project's northern property line is bordered, from east to west,

by: I) an existing two-story brick building, which is not believed to

contain a basement, 2) an existing three-story brick building with a

basement, and 3) an approximately l5-foot-deep depressed area, which is

believed to be the former basement of a building that was demolished. A

two-story, wood-frarne building with a basement is located approximatej.y

l0 feet east of the eastern property line.

It is not known whether buildings previously existed on the proiect

site that were subsequently removed. The existing one-story ' metal-frane

gas statlon located on the southwest portion of the site will be demol-

ished.

the site is blanketed by loose to medium dense silty sand fill, which

contains occasional debris, including brick fragments. As measuted in

the borings, this sand fill varies from approximately i to 6 feet thick.

The sand fill is underlain by an approximately 15- to 20-foot-thick Layer

of native, fiEdlrtn dense to dense clayey sand. This clayey sand isr in

turn, underlain by an approximately lffoot-thick layer of dense, fine-

gralned sand. Beneath the sand, a stilf to very stlff silty clay extends

to the 4G-foot depth investigated.

Ground water wss encountered in Eoring 1 and in Borings 4 and 5, which

were drllled for our underground tank investigation; it was measured at

t
T
T
I
I
I
I
I
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approximately 25 feet below the surface, or an elevation of approximately

+5 feet.* We believe that some flucluations of the water level are

Iikely, but that it wil.l not rise above an elevation of approximately

+8 feet.

* City of oakland Datun
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IV DISCUSSION AND CONCLUSIONS

The primary geotechnical engineering consideration alfecting design

and construction of the project is the proximity of the proposed struc-

ture to the adjacent buiJ.dings and sidewai.ks. Because of the existing

basements along the northern property line, moderately deep foundations

will. be required to provide support for the poxtion of the proposed struc-

ture adjacent to existing foolings and prevent the proposed structure

from increasing loads on the acljacent existing basement walls and foot-

ings. Shallow spread footing foundations bearing on natura.L sand or

recompacted fill are suitable for the remaining portion of the building,

We beLieve that drilled, end-bearing or friction piers will be suit-

able where moderately deep foundations ale necessary. Spread footings

can be used fot the portion of the structure not adjacent to existlng

building footings, provided they are founded on the native clayey sands

or on recompacted sand filL. The free-standing walls in the parking

areas can be founded on spread footings. Temporary shoring may be needed

to support footing excavations and to prevent undermining of existing

sidewalks to the south and the adjacent short retaining wall to the east.

For fourdations constructed in accordance with the followlng recom-

mendations, we estimate that post-constluction structural settlement wil.I

be less than 1,/4 inch.

Based on conversations with the architect and the civi] englneer, we

understand that the machinery placed directly on concrete slab-on-grade
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floors wiLhin lhe proposd sEructure will not, create excessive vibrations

that coul.d densify the supporting soil.s.
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V RECOMMENDATIONS

A, Foundation SuDport

1. Drilled Piers

Drilled, cast-in-place concrete piers along the northern property

Line may gain support by either end-bearing or fri.ction.

End-bearing piers should be at least f0 inches in diarneter and at

least 12 feet deep to achieve support in the native clayey sand below the

adjacent building footings. End-bearing piers may be designed using an

aLl-owable bearing pressure at the base of the piers of 8,000 pounds per

square foot (psf) for dead loads, 10,000 psf for dead plus sustained live

Ioads, and 12,000 psf for totaL desi.gn }oads, includlng wind or seismic

forces.

Drilled piers designed to gain support by friction along the

shaft should be at least 18 inches in diameter and at least 12 feet

deep. They may be designed using an allowable friction value of 650 psf

for dead plus susteined live Loads. This allowable friction value may be

increased by one-third for total design loads, including wind or seismic

forces. No frictional tesistance should be lncluded for pier sections in

the fill (above Elevation +22 feet) or belorf the water level (below

Elevatlon +8 feet).

To resist selsmic overturning forces, uplift resistance gained

from skin friction of drllled piers can be used for design. Both types

of piers may be deslgned for an allowable upllft frlction vaLue of 50 psf

at the lop of the pier (innediately beneath the floor slab), increasing

I
I
t
I
t
I
t
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by 50 psf per foot of depth to a l imj.t ing fr ict ion vaLue of 550 psf,

The lateral resistance of drilled end-bearing or friction piers

can be cal.culated using a passive equivalent fluid pressure of J00 pounds

per cubi.c f,oot (pcf) over an area equal to twice the pier diameter but

limited to a lo-foot depth. If the pier centerline is within three pier

diameters of an existing basement or retaining weII, we should be con-

sulted to analyze its individual lateral- resistance. Piers should be

placed no closer than three pier diameters center to center.

Drilled end-bearing pier excavations should be thoroughly cleaned

of loose material prior to concrete placement.

2. Spread Footinqs

Spread footings may be used to support the proposed structure in

areas more than 10 feet away from existing basements and for lhe free-

standing walls in the parking area. Footings should be at least 18

inches wide and founded at least 18 inches below the lowest adjacent

final grade. They should be founded on the native clayey sand at a depth

of approximately f to 4 feet or on recompacted sand fill. The sand fill

beneath the footings should be excavated to the underLying native clayey

sand. The excavation should be backfilled with the on-site sand fiff

that ls placed in 8-1nch lifts, rnoisture-conditioned and recompacted to

at least 95 petcent relative cofipaction.*

+ Relatlve cornpaction refers to the in-place dry density of soil expressed
as a percentage of the maximum dry density of the same material as
determined by the ASTM DL557-78 laboratory compaction procedure-
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This recompacted fill must exteno a lateral distance outward from the

footing edges equal to the depth of fill beneath footings. This require-

tnent may make recompaction infeasible adjacent to sidewalks or existing

walls unless the obstructions are removed. In this case, footings shouLd

be founded on the native clayey sand. The spread footings should be

designed using the allowable bearing pressures presented in Table I.

Table 1

AIl.owabIe Bearing Pressure
(pounds per square foot )

Footings on Footings on
Loadinq Condition

oead Loads
Dead plus Sustained Live Loads
Total Design Loads, inclucjing

wind or Seismi.c Forces

RecomDacted FlLl Native Clavev Sand

20m 4000

The resistance of spread footings to lateral forces can be

achieved by friction al.ong the base of the footings and by passive soil

pressure on the vertical footing faces. A base friction coefficient of

0.4 should be used to determine the availabl.e frictional resistance for

spread footings. For passive resistance, v{e recorunend uslng an equiv-

alent fluid pressure of 300 psf against the footings. Excavations shouLd

be thoroughly cleaned of loose materlal prior to concrete placement.

B. Concrete Slab-on-Grade Floors

vle recomend that at least 12 inches of fill beneath concrete slab-

on-grade floors be excavated, moisture-conditioned, replaced, and recom-

10
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pacted to at least 95 percent relative compaction to provide a smooth,

nonyielding surface. A 4-inch-thick layer of clean, free-draining gravel

or 3,/4-inch crushed rock should be placed over the recompacted fill

surface as a capillary moisture break beneath the slab. To prevent the

movement of moisture vapor through the slab, a vapor baFier such as

plastic sheeting and 2 inches of ctean sand (to act as a bedding for lhe

placement of concrete) shoul-d be instaLled between lhe slab and the

gravel,/crushed rock,

C. Site Preparation and Backfill Placement for Buried Tank Excavation

The site should be stripped of all asphal.t pavement and debris prlor

to subgrade preparation.

V{e understand that the excavations created by tank removal in the

existing gas station area will require backfilling. 0n-site soil is

suitable for use as backfill. Any imported material to be used for

backflll should be sand or gravel free of organic material, debris, and

rock fragments larger than 6 inches in diaheter. It should have a liquid

limit not greater than 40 and a plasticlty index not greater than 15.

Eackfill should be placed ln lifts not greater than I inches in loose

thickness and shouLd be conpacted to at least 90 percent relative compac-

tion. The upper 6 inches of all backfill should be compacted to at least

95 percent relative compaction. If I'clean" sand backfill (sand with

little or no fines) is used, alL lifts should be compacted to at least

95 oercent relative comoactlon.

tl
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D. Pavement Desion

Prior to paving, the subgrade should be scarified to a depth of

8 inches, moisture-conditioned, and compacted to at l-east 95 percent ref-

ative compaction to provide a smooth, nonyieJ.ding surface. For design of

the paved parking areas, we reconrnend a pavement section consisting of at

least 2 inches of asphalt concrete over at least 8.5 inches of Cfass 2

aggregate base, for a lotal pavement section of at least 10.5 inches.

This pavement design is based on a traffi.c index of 5.0. The pavement

corpo- nents should meet the requirements of Caltrans standard

specifications and be compacted to at least 95 percent relative

compaction.

I
I
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VI GEOTECHNICAL SERVICES DURING CONSTRUCTION

Prior to construction, we should review those portions of the finai,

plans and specifications that pertain to earthwork and foundations to

check that they conform to the intent of our recommendations. Durirp

construction, our field engineer should check the following:

I. Backflll placement and compaction ( including pLacement subsequent
to tank removal)

On-site and imported fill to verify that they meet the project
reouirements

Drilled pier installation to velify that the required depth and
cleanout are achieved

Spread footing, drilled pier, and grade beam excavations prior to
concrete olacement

Subgrade preparation for concrete slab-on-grade fl-oors and
asphalt conelete pavements.

In addition, it may be necessary for our fleld engineer to obtain

bulk sanples of on-site or irported filL soil to perform laboratory

resistance value (R-value), sieve analysis, and,/or Atterberg limits tests

to determine that the on-site materials conform to our fill placement ard

pavement design reconmendations. These servlces will allow us to check

all geotechnical aspects of the ryork for confornance with the project

plans and specifications.T
I
t
I
T
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Log of Borlng 1
Clcy BIue Product ion Fac i l  i  tY

Oakland,  Cal l forn ia

PTAIE

2

.r

t ,

Laboratory Tests 6

r6 l l 0

TxUU 4390 (2500) 45 l 8 1 0 5

31  29  94

Ctty of oakland Datuu

Equivalent  Standard Penetrat  ion

Test  (SPT)
Resis tance values

Eq u ipment Hol low S cern Auger

Elevation Date.....j@

2 inches  as .phaL t  pavement

DARK BROWN SILTY SAND (SM) '
loose to  med j -un  dense '  , r to1s t

w ich  sorne  c lay  and

d e b r i s / b r i c k  f r a g m e n ! s

debr i .s  a t  /+  f  ee t

MOTTTED GRAY AND BROKI{ CLAYEY

SAND (sc ) ,
n e d i u m  d e n s e  t o  d e n s e ,  n o i s c ,

f i n e - g r a i n e d ,  w i t h  s o m e  s i l t

J J .  )  r e e c

i n c r e a s e d  s i l t  a t  i 1  f e e t

bro ' rn  w i th  decreased c  LaY

a E  l 9  f e e t

- c E

c r ;

o - o
: =I t s  == z

53 dd

i
FILL

I
1 0

4 l

t34LO

-[water level

MOTTLED BROWN
d e n s e ,  E o i s t ,
sot[e s i1t

neasured ot  2-20-87

AND GRAY SAND (SP),
f ine-gra ined,  wi th

45

GRAY S ILTY CLAY ( CH)
s t i f f  c o  v e r y  s t i f f '
saturated,  l race sand

i -ncreased sand at  38 feet

No petro lueu odors were detected
in any sauples.9527
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Log ot Borlng 2
C l t y  B l u e  P r o d u c c i o n  F a c  i I  i  t Y
Oakland,  Cal l forn ia

=F-a
6  o :
=  ; q  -y  ; y  a
6 E iF  rF
6  >d  od

qJ
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Eq u ipment H o l l o w  S c e n  A u g e r

Elevation 3 2 , 0  f e e t Date 2-20-87

Laboratory Tests

: r / q  P a o s  r  L L 6

1 2 0 0  s  i e v e

n c h e s  a s P h a I E  P a v e r n e  n  t

z2 LO l t l
BRoIiN S ILTY SAN"D ( Sl't )

m e d i u m  d e n s e ,  m o r s t

ORANGE-BROhN CLAYEY SAND ( SC)

d e l r s e ,  m o i s t

F I L L

I
39

TxuU 1370  (950 ) J J I 4 1 0 8 d e c r e a s e d  c l a y  b e l o w  8 l  f e e t

l 7 Z  p a s s  i n g
I t  l lJ lJ s leve

J O l 8 } I J
not t led  gray-brown a t  L 4  f  e e c

GRAY SAND (SP) ,

dense ,  mo is ! ,  f ine-gra ined,
r r i E h  s i l t

mot t led  brovn-gray  l t i th
i n c r e a s e d  s i l t  b e l o w  2 3 1  f e e t

I 2 2  p a s s i n g
/1200 s ieve

),4 Y O

No ground water  was encountered
. r , . - i  - -  . l - i  I 1 { n ^
u g ! : r r E  s r  ! + f r u 6

No petro luen odors r . lere
deEected in  any sanples.

Slrlcbs ?/67
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Log of Borlng 3
Clty  Blue Product ion Facl I1 tY
Oakland ' California

. Pr.^tE

4

-

E".Eg
= :s  -
i  ; v  6

;i558
Equipment Hol lov  S ten  Auger

Elevation 3 1 . 6  f  e e t Date ? -2u-8 ?

Laboratory Tests
2  i n c h e s  a s D h a l t  D a v e m e n  t

D.\rui BRoWN S ILTY SAiiD ( 5.q)
m e d i u m  d e n s e ,  m o i s r ,  w i t h
sone c lay and deb r i  s

MOTTLED BROWN AND DAR.K GRAY
CLAYEY SAND (SC)

d e n s e  ,  n o i s t

FILL

I
V

TxUU 1000  (350 ) 1 6  1 0 7

No ground water lras
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Soil Clesslf lcatlon Chart
end Key to Test D8t8
C i t y  B l u e  P r o d u c t i o n  F a c i l i c y
Oak land,  Ca l i  fo rn  ia 5

lvlAJOR DIVISIONS TYPICAL NAMES

;

=f i
<9cE<
t :

(,/) 3

< ?

:

GRAVELS

MOFE THAN HALF
CCAFSE FFACTION

IS LAFG;F THAN
No 4 SIEVe SIZE

CLEAN GeAV€-S WrrH
! ]T - iL :  CF NO F iN€S

GW .^ /EL! ' :FAD:D 'F;VELS :FAVEL SAND
'. lx I ! rE:

:COF].Y GPAO'! 'AAVELS GRAVEL SAND
\, IXIUF6S

GMVELS WITH OVER
12% FINES

GM Tra \ I
SANO SILT ..IIXTI.]FES

7/)
//z

CLAYEV GEAV€LS 
"OFLY 

GFAOEO GAAVEL
SANO.C$Y MIXTI.]f,ES

SANOS

MORE 'HAN HALF
COAFSE FRACTION
S SMALLER THAN
NO 4 SIEVE SIZE

CLEAN SANOS WITH
LITTLE OR NO FINES

SW ilELL.6AACEO SANOS GFAVELIY SANOS

2'OFLY GRADED SANOS. GFAVELLY SANOS

SAI.IDS W H OVEF
12% FiNES

SM i' SiLIY SANDS POCFLY GEADED
SANO.SILT MIX'UF€S

,* C'*AYEW SANOS rcORLY GRAOEO
SAND.CLAY VIXTUFES

x lv

L l J r r E
z <'^
3:2
Y i $
t ! x
= =
II

SILTS AND CLAYS

UOUID LIMIT 50% OR LESS

M L
TiICFGNNiC SiLIS AND VERY FlNE SANDS.
FOCK FLOUF SILT'' OR CLAYEY FINE SANOS,
O8 CIJYE'i SiLTS WITH SLIGHT FLASTICITY'/l INOPGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY GFAV€LLY CLAYS. 6ANOY CLAYS.
SILTY CIJYS. LEAN CLAYS

OL I CFG}NIC Ci{YS ANO ORGANIC SILry CLAYS
OF LOW PLASTICITY

SILTS AND CLAYS
LIOUIO LIMIT GREATEF THAN 50O/.

M H
JNORGANIC SILTS. VICICEOUS OF
CIAIOMAC€OUS FIN€ SANOY OR SILTY

CH u fuOFGANIC CLAYS CF HiGH 'LqSIICITY FAT
CLAYS

OH mONGANIC CLAYS OF VEOIUM TO HIGH
PIASTICITY OFIGANIC SILTS

HIGHLY OFGANIC SOILS Pt 2EII AND OTHER HIGHLY OFIGANIC SOILS

UNIFIED SOIL CI-ASSIFICATION SYSTEM /ASTM

Perm -

Consol -

LL

Pe.meability

Consolidalion

uqud Limat ( %)
Plastic Index (vo)

Specrlic G.avity
Parlacle Siu 6 Analysrs
''Undisturbed 

Samgte

Suik or Classrlicat|on Sampls

(26001 - Consoltdated Drahed T.iaxral Shear
(2600) - SimoE Shear Consoidared Undratned

(v$th Oa wlthoJl oore Oressure

(wth or wtho|Jt oofe oressure
(2600) - Simole Shear Consolrdared orahed
(2000) - Consoldated Orained Direct Shear

- UnconlinedCo,noaession
- Laboratory Van€ Shea.

G!

I
B

3200

3200
27tX

410
7m

Shea. Strengrn {psJ)l

TXUU 32m
(FM) or {S)

TxCU 32{JO

DSCD

LVS

- Conlinina Pressurev
{2600) - UnconsolidatedUndranedTriarialShear

(fie6 nplsturg or saturaled)
12600) - Consoldated urdrained Triaxial Shear

KET TO TEST DATA

|rue 04 aa7
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Hrrahrg L|tto. A!rocl.l..
Engine6rs. Geologisls
& Geophvsicists

Unconso l lda ted-Undra lned
ir laxlal Comproaelon Tost RGPo.t
City  Blue Product icn Faci l i ty

2LATE

6
Oakland,  Ca l i fo rn ia

I

i /r"-l*-
{

{

t
f
t

I
t

1 0

,h
J

a
(t)
ut
tr
F
o

o

uJ
o

1 0

AXIAL STRAIN (%)

15 eo

SPECIMENTYPE UNOISTUFEEO SHEAF STRENCTTH /l39O PSf

D f A M E T E R  ( l n )  2 . 4 3  I H E I G H T  ( t n )  5  . 7 STRAIN AT FAILURE 7  .O2 f

MOISTURE CONTENT 18.5  * cor . tFtNtNc PRESSUFE 2500 ps l

DFY DEl,lSlTY iOS pcl STRAIN FATE .6  $ /n ln

CLASSTFTCATTON SAND W,/CLAY (SP-siC' ISOURCE 3 e ?e_,-e__!_!

I 1 A l O 6 .  O O  1 .  O 4 --AacJ o3/a7
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alatdhg Lawron A3acclrlrr
Engineers. Geologisls
& Geophvsrcrsts

Unconso l lda tcd  -Undra ln€d
irt ir t i t  Comgrese lon Ta.t Roport

PLAIE

7Clty  Blue Product lon Faci l l tY
Oakland, Californla

o
ld

o
o
uJ
cc
F
o

o
F

t
ul
6

10 t5 20

AXIAL STRAIN (%)

f
t

1
4
I+
L

SPECIMENTYPE UNOIS-rUFIBEO SHEAR STRENGTH L37O P ' I

OIAMETEF ( ln )  2  -  43  |  HEIGHT ( ln )  5  -7 S T R A T N  A T  F A I L U R E  1 0 . 5 3  I

MOTSTURE CONTEHT 13.  B * coNFtNlI{G PRESSURE 95O plt

DBV OENSITY 1OB ocl sr 'A l i l  RATE '6  r /mln

CLA9SfFICATIO BF|N CLAYEY SANO (SC) lsouBcE 4 A a.7 r t

1 A l O 6 . O O 1 . 0 4 03/a7
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ll.rdlng brto|| lraoa{alir
€ngineers, Geologists
& Geochvsicists

U n c on!ol ldat cd -U ndtalncd
Trlartal Compre$lon Tcst Report
Clty  Btue Product lon Fac1l1tY
Oakland,  Cal l forn la

U'
I

o
o
ul
tr
ct)
tr
o
F

=
UJ
o

10 15 eo

AXIAL STRAIN (%)

J

T
I+
I
L

SPECIMENTYPE UNOISTUFIBEO SHEAR STRENOTH 1OOO P''

DfAM€TER ( ln)  2 -  43 IHEIGHT ( ln)  5 .95 STFAIN AT FATLURE 1O.OA t

MOISTURE CONTENT 16.4 T CONFINTNG PRESSURE 35O P l I

DRY DEl,lSlTY LO7 ocl STRAIN FATE .6  r /MIN

CLASSIFICATIOH BFOVVN (sc l  l souRcE 5  E 3 .5  f r

18106 .  oo1  .  o4
'D^r>>

03/87
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