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we  LOROY CHANDALL AND ASSOCIATES consulhing geotechnical oNQINBBrs. 111 n alvarudo it los angeles.cs. 90026, (213)413.1850, felox

April 8, 1981

Mola Development.Corporation

808 Adams Avenue
Huntington Beach, California 92648 (Our Job No. A-81064)

Attention: Mr. Frank Mola
Gentlemen:

. Our "Report of Foundation Investigation, Proposed Mola Office
Complex, Beach Boulevard and Warner Avenue, Huntington Beach, Cali-
fornia, for the Mola Deveiopment Corporation” ig herewith submitted.

The scope of the investigation was planned in collabcration with
Mr. Jot Lloyd of Albert-C. Martin and Associates. We were advised of
the structural features of the Proposed buildings by personnel of Albert
C. Martin and Associates,

Existing shallow fill soils were encountered in most of the
exploration borings. The natural soils beneath the site consist of
clay, silt, silty sand, and sand, and are generally moderately fimm to
firm. Water was enccuntered at depths of 19 to 27 feet below the exisgt-

ing grade,

-settlement considerations. To provide support for these buildirgs with
ainimun settlement, piling may be used. Since the shallow water level
would restrict the lengths of conventional ‘drilled cast-in-place con-
crete piling, driven friction niling should be the most suitable foun-
dation type. The Proposed two- and three-story wings and the propoused
one-gtory. theater may be supported on spread footings established in
either the undisturbeq natural soils or properly compacted f£111i, In our
opinion, the possibility of liquefaction occurring within the underlying
80il deposits during « major carthquake is considered to be remote,
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Mola Dovelopment Corporation April 8, 1981
Page 2 (Our Job No. A=81064)

Recommendations for foundation design, for grading, and for
floor slab and paving Support are presented in the report.

Respectfully submitted,
. LeROY CRANDALL AND ASSOCIATES -

Execut;ye Vic. President

JK-~PM/pa
(2 copies submitted)

cc: (5) Albert C. Martin and Associates
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REPORT bF FOUNDATION INVESTIGATION
PROPOSED MOLA OFFICE COMPLEX
BEACH BOULEVARD AND WARNER AVENUE
HUNTINGTON BEACH, CALIFORNIA
FOR THE
.MOLA bEVELOPMENT CORPORATION

SCOPE

This report presents the results of a foundation investigation
at the site of the subject building development. The locations of the
proposed buildings and our exploration borings are shown on Plate 1,
Plot Plan.

This investigation was authorized to determine the static char-
acteristics of the soils beneath the site for design purposes and to
provide recommendations for foundation design and floor slab support fov
the proposed buildings. Our investigation was to include an evaluation
of thé liquefaction'éotential at the éiie. However, the scope of thi;
investigation did not include geologic and seismic studies or detailed
site response studies for dynamic structural design. As an ad@it;onal
item, corrogion studies wére to be performed by M. J. Schiff & Associ-
atés, Consulting Corrosion Engineers. The results of the corrosion
studies will be submitted under separate cover. The results of the
field exploratio#s and laboratory tests, which form the basis of our

recommendations, are presented in the attached Appeadix.
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Our professional services have been performed uging that degree
of care and skill ordinarily exercised, under similar circumstances, by
reputable geotechnical engineers practicing in tris ~tr similar localities.

No other warranty, expressed or implied, is made as to the professional

advice included in this report. This report has been prepared for the

Mola Development Corporation and their design consultants to be used
solely in the design of the proposed buildings. The report has not been
prepared for use by other parties, and may not contain sufficient infor~
mation for purposes of other parties or other uses.

STRUCTURAL CONSIDERATICNS

The proposed development will consist of 15-story and 20~-story
office towers with adjoining two- and three-story wings, a five-lavel
parking structure, and a one-story theatre. The buildings are identi-
fied and shown in plan on Plate 1.

The 15- and 20-story towers will be of steel frame construction
with metal deck,and concrete fill floors. Maximum column loads will be
on the order of 1,600 kiys for the 20-story tower and 1,200 kips for the
15~story tower. The adjoining two- and three-story wings will be of
steel frame construction. Column loads will be on the order of 100 to
1;0 kips.

The proposed five-level parking structuve will be of precast or
poured-in-place post-tensioned concrete. Column loads will be on the
order of 600 kips. The one-story theatre will have concrete or masonry
walls, and steel trusses supporting either a wood or metal deck roof.

Wall loads will be less than 5 kips per iineal foot.
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The ground floors of the building will be established at approxi-
mately the existing grade. Basements are not planned.

SITE CONDITIONS

The easterly half of the site is occupied by a vacant school;
there are baseball fields in the westerly balf of the site. There may
have been other buildings on the site in the past; evidence of such
prior construction such as backfilled basements may be enﬁountered
during site grading. Underground utility lines traverse the site.
Although no evidence was observed, there may be abandoned septic tanks -
and cesspools on the site. Elevations of the existing grade at selected
locations are shown on Plate 1.

SOIL CONDITIONS

Existing fill soils ranging up to three feet in thiclkness were
encountered in most of the borings. The existing fill consists of clay
and silty sand, and was generally free of debris and moderately firm to
firm at the boring locations. Deeper and/or poorer quality f£ill could
occur between boring locations. A thin concrete slab and a 12-inch
concrete footing were encountered in Boring 6; other evidence of prior
construction may be present on the site;

The natural soils beneath the site consist of clay, silt, silty
sand, and sand. The natural soils are genefally moderately firm to
fimm, ihﬁ clay soils are somewhat expansive.

Water was measured in the borings at depths of 19 to 27 feet
below the existing grade. Data relative to the water levels are pre-

sented on the boring logs in the Appendix.
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LIQUEFACTION POTENTIAL

The liquefaction dnalyses of the soils underlying the site were
based on the consideration of various factors, which include the warer
level, soil type, gradation, relative dénsity. intensity of ground
shaking, and duration of shaking.

Liquefaction potential has been found to be the greatest where
the ground water level is shallow and lvose fine sands océur within a
depth of about 50 feet or less. Liquefaction potential decreases with
increasing grain size and clay and gravel content, but increases as the
ground acceleration and duration of shaking increase.

As stated previously, the water level was measured at a depth of
about 20 feet below the existing grade. The soils below the water level
consist primarily of clay, silt, and silty sand, with lecser amounts of
sand. Based on the sampler blow counts, standard penetration tlow
counts, and shear tests, the deeper sandy soils are generally dense with
relative densities greater than 90% and are not susceptible to liquefac~
tion. The silty sand soils just below the water level have relative
densities on the order of 75% indicating,these soils are medium dense.

The liquefaction potential of the soils was evaluated by a
computer program developed by N. Donovan and distributed by the National
Information Service Earthquake Engineering, Computer Program Applications.
The proéram_compares the shear stresses induced by postulated earthquakes
at a given depth with the shear stresses required to cause liquefaction
at that depth. The postulated earthquakes used to estimate the shear

stresses are described in the table below.
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- Postulated Design Earthquakes
' Distance From Peak Ground
- Estimated Fault to Site Acceleration
B Design Earthduake Fault 'Magnitude (Miles) (g's)
Maximum Credible:
-
e A San Andreas 8.3 48 0.14
fnd B Newport-Inglewbod 7.0 1.4 0.40
’ Maximum Probable: (50-year recurreace interval)
L
c Newpor t-Inglewood 6.6 . 1.4 0.38
(-
- . Based on the analyses, liquefaction would be remote in the event
e of any of the postulated earthquakes. Thus, the probahility of liquefac-
" tion occurring during the lifetime of the structure would be low.
L RECOMMENDATLONS
8t
FOUNDATIONS
L) The natural soils beneath the site are not considered suitable
. for support of the proposed office towers and parking structure on
f‘ spread footings because of settlement considerations. To provide sup=
[ v
port for these buildings with minimum settlement, driven friction piling
]
. may be used. The shallow water level would restrict the lengths of
) conventional drilled cast-in-place concrete piling. If the grading
! .
e recommendations are followed, the proposed two- and three-story wings
f% and the proposed one-story theatre may be gsupported on spread footings
@n
established in either the undisturbed natural soils or properly compacted
Ea
o
]
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£i11, The two- and three-story wings should be structurally separated
from the pile-supported office towers.

DRIVEN PILING

Driven Pile Capacities

The downward and upward capacities of two types of driven piles
are presented on Plate 2, Driéen Pile Capacities., Dead p}us live load
capacities are shown; a one-third increase may b. used when considering
wind or seismic loads. All piles should extend at least 30 feet below
pile cap. The pile capacities presented on Plate 2 are based on the
strength of the soils; the compressive and tensile strength of the pile
section itself should be checked to verify ¢he struciﬁral capacity of
the piles.

Piles in groups should be spaccd at least 2} diameters or widths
on centers (measured at the butt), but in no event less than three feet
on centers. Lf the piles are so spaced, no reduction in the downward
capacity of the piles due to group action need be considered in desigun.

Settiement °

The settlement of the proposed office towers (maximum column
load of 1,600 kips), supported on driven piling as recommended, will be
less than one inch. The settlement of the parking structure (maximum
column }oad of t00 kips) will be on the order of one-half inch.

Latéral Loads

Lateral loads may be resisted by the piles, by soil friction on

the floor slab, and by the passive resistance of the soils. It may be
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assuned that the soils adjacent to & concrete pile at least 30 feet long
having a butt diameter ot‘width of 12 inches can safely resist horizone
tal loads imposed at the top of the pile up to 12,000 pounds. The
lateral resistance of other sizes of piles may be assumed to be propor-
tional to the diameter or width of the pile.

In calculating the maximum.bending moment in a pi}e due to a
lateral load imposed at the top of the pile, the load may be multiplied
by an assumed moment arm of five feet., For design, it may be assumed
that the maximum bending moment. will occur at or near the top of the
pile and that the bending moment will decrease to zero at a depth of 20
feet beloé the pile cap. The lateral capacity and reduction in the
bending moment are based in part on the assumption that any required
backfill adjacent to the pile caps and grade beams will be properly
compacted.

A coeffi;ient of friction of 0.5 may be used between the floor
slabs and the supporting soils. The passive resistance of the natural
soils or properly compacted fill against pile caps and .grade beams may
be assumed to be equal to the pressure developed by a fluid with a
density of 250 pounds per cubic foot. A one~third increase in the
quoted passive value may be used for wind or seismic loads.

.The resistance of the piles, the passive resistance of the
soils, and the frictional resistance between the floor slabs and the
supporting soils may be combined without reduction in détermining the

total lateral resistance. If the actual lateral loads on the structure
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can be resisted by any combination of thrse elements, it is our opinion
that foundation tie-beams or an equivalent floor slab between piles will
not be necessary unless there are other reasons for including thenm.

Installation

All piles should be driven to the predetermined design lengths
as shown oa Plate 2, except as may be modified on the basis of the
driving criteria defined on Plate 3, Pile Driving Criteria. The driving
criteria presented on Plate 3 may be taken only as a guide. Prior to
ordering the production piles, we recommend that several indicator piles
be driven near boring lo:ations to evaluate the driving resistance.
These piles may be actual foundation piling driven in their final posi-
tion. The driving criteria can be modified as needed based on the
results of these indicator piles, and any necessary adjustments can be
made to the design lengths presented on Plate 2., We recommend that the
installation of the piling be observed by our firm.

SPREAD FOOTINGS ONE-, TWO- AND THREE-STORY BUILDINGS

Bearing Value

Footings established in undisturbed natural soils or properly
compacted fill may be designed to impose a net dead plus live load pres-
sure of 2,500 pounds per shuare foot. A one-third increase in the
bearing value may be used for wind or seismic loads. Exterior f{ootings
should extend at least two feet below the lowest adjacent final grade,
adjacent to any planters, exterilor footings should exteﬁd at least three

feet below the plantuer grade. Interior footings should extend at least
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two feet below the top of the adjacent floor slab. Since the recommended
bearing value is a net value, the weight of concrete in the footings may
be assumed to be 50 pounds per cubic foot, and the weight of soil backfill
may be neglected when determining the downward load on the footings,

While the actual bearing value of the £fill will depend on the
materials used and the compaction methods employed, the quoted bearing
value should be applicable if acceptable soils are used and are compacted
as recommended. The bearing value of the fill should be confirmed after
completion of the grading.

Settlement

The settlement of the proposed one-, two~-, and three-story
buildings (maximum column load of 150 kips), supported on spread foot-
ings in the manner recommended, will be less than three-fourths inch.

Footing Observation

All footing excavations should be observed by personnel of our
firm to verify penetfation into satisfactory supporting soils. Footings
should be deepened if necessary to extend into satisfactory soils.

Backfill

All required footing backfill and utility trench backfill within
the building areas should be mechanically compacted; flooding should not
be permitted. The exterior grades should be sloped to drain away from

the buildings to minimize ponding of water adjacent to foundations.
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Lateral Loads

Lateral loads may pe resisted by soil friction and by the pas~
give resistance of the soils. A coefficient of griction of 0.4 may be
used betwecen footings or the €loor slabs and the supporting soils. The
passive resistance of the undisturbed natural soils or properly compacted
f111 agalunst footings may be assumned to be equal to the pressure developed
by a fluid with a demsity of 250 pounds per cubic foot. A one-third
jncrease 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 resistance.
GRADING

To provide improved support for the ground floor slabs and adja-
cent walks and for paving, and to provide support for footings for the
one-, two- and three-story buildings, all existing £411 and any disturbed
natural soils should be excavated and replaced as properly compacted
£i11. Also, any redpited additional £i11 should be properly compacted.
The upper natural soils are moderately expansive, and we recommend that
at least the upper 13 feet of £111 beneath the building floor slabs and
adjacent walks consis< of relatively pon—-expansive and prefetably pre-
dominantly granular soils.‘

After clearing the site and stripping any existing vegetation,
all existing £ill soils and disturbed natural ‘soils ghould be e¢xcavated.
Next, the natural soils within building areas should be excavated to a

depth of at least one foot below the existing pgrade oT 1} feet below the
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prupused subgrade ievel, whichever is lower. (Excavation of the natural

soils will not be necessary in paved areas except to remove any disturbed

natural soils. However, existing £ill deposits should be excavated, the
natural soils reworked, and £ill compacted as recommended below.) The

soils should be carefully inspected to verify the removal of all unsuit-
able deposits. Next, the exposed natural soils should be scarified to a

depth of six inches and rolled with heavy compaction equipment. The

- upper six inches of natural soils should be compacted to 90% of the

maximum density obtainable by the ASTM Designation D1557-~70 method of
compaction. The moisture content of the soils should be brought to
between optimum and 3% over optimum moisture content prior to compac-
tion.

After compacting the exposed natural soils, all required £ill
should be placed in loose lifts not more tlian eight inches in thickness
and compacted to at least 90%. It is reconmended that the moisture
content of the on-site clay soils at the time of comnaction be brought
to between optimum and 3% over optimum moisture content, On-site or
imported granular soils should be compacted at a moisture content vary-
ing no more thaa 2% below or above optimum moisture content.

We recommend that all required imported f£ill and at least th;
upper 1% feet of fill beneath the building floor slabs and beneath
adjacent coancrete wal&s and slabs consist of relatively noa-cxpansive
and predominantly granular soils such as a silty sand.' (The expansion

index of the sclect material should be less than 35 and no more than 50%

\
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of the material should pass a No. 200 sieve.) The on-site soils, except
for any organic matter or debris within the existing £111, may be used
in required rills except for the upper l's feet of fill in the building
areas and beneath adjacent concrete walks and slabs. Proper control of
the moisture content will be required to achieve compaction of the
on-site soils.

The reworking of the upper soils and the compaction of all
required £ill should be observed and tested by our firm. Imported £il1
material should be approved prior to importing.

FLOOR SLAB SUPPORT

If the subgrade is prepared as recommended, and at least the
upper 1% feet of supporting soils are relatively non-expansive compacted
£111, the building floor slabs may be supported on grade.

Where a floor covering that would be critically affected by
moisture, such as vinyl, is to be used, we suggest that the floor slabs
be supported on a four-inch-thick layer of gravel or on an impermeable
membrané as a capillary break. (If the gravel is used, the thickness of
select f£il1 beneath the gravel may be reduced from 1} feet to 14 inches.)

A suggested gradation for the gravel layer would be as follows:

Sieve Size Percent Passing
3/4" 90 - 100
No. 4 0~ 10
No: 100 0-3

"
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1f a wembrane is used, a low-slump concrete should be used to minimize
possible curling of the slabs. The concrete slabs should b2 alloved to
cure properly before placing vinyl or other moisture-sensitive floor

covering.

To provide support for paving, the subgrade soils should be pre~
pared as recommended in the previous section on Grading. Proper compac-
tion of the subgrade soils will be critical for the performance of the
paving. Also, proper drainage of the paved areas should be provided
since this will reduce moisture infiltration into the subgrade and
increase the life of the paving.

To provide data for design of asphaltic paving, stabilometer
tests ("R" value tests) were performed on two samples of the upper
soils. The tests were performed for us by the Smith-Emery Company. The
tests indicate "R" values of 3 and 6 for the samples tested; the results
are presented in the attached Appendix.

Assuming that the paving subgrade will consist of the on-site
soils, compapted to at least 90% as recommended, parking areas subject
to automobile traffic (assumed Traffic Index of 4) may be paved with
three inches of asphaltic paving and four inches of base course placed
on the compacted subgrade. Driveways and areas subject to light truck
traffic (assumed Traffic Index of 5) may be paved with three inches of

asphaltic paving and eight inches of base course placed on the compacted
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subgrade. Careful inspection is recommanded to verify that ﬁhg'gggg;_ »/

mnded thicknesses or greater are achieved, and that proper construc

procedures are used. |
The base course should meet the specifications for Clqgg;2~

Aggregate Base as defined in Section 26 of the State of qu;ggggi "

Department of Trausportation, Standard Specifications, deted Jgﬁggg!,

1975. The base course should be compacted to 95%.

The following Plates and Appendix are attached and complete this'éﬁf;

Plate 1 Plot Plan

Plate 2 Driven Pile Capacities

Plate 3 Pile Driving Criteria

Appendix Explorations and Laboratory Tests
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DOWNWARD PILE CAPACITY in Kips
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10 |

20

Raymond Step-Tapered

PENETRATION BELOW PILE CAP in Peet
&

No. 1 Boot
“ 40
. 0 25 50 75 100
: UPWARD PILE CAPACITY in Kips
’ (1) The indicated values refer to the total of dead ]ft ‘
loads; a one-third increase may be used when cous
wind or seismic loads.
. (2) Piles in groups should be spaced a minimum of 25 diamete
but not less than 3 feet, on centers. o
(3) The indicated values are based on the stremgth of the -om;
the actual pile capacities may be limited to lesser valuss
by the strength of the piles. K
DRIVEN PILE CAPACITIES
LeROY CRANDALL
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Pile Capacity in Kips
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Driving Ehg”sY‘“
{foot | ds

7
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N

2)

3)

10 20. 30 40

Driving Resistance in Blows/Foot

NOTES:
The above driving resistance should be obtained for the last foot of dr
at design pile lenath. If the driving resistance at the design leng

less than above, Liie piles should be lengthened until the desired dri
resistance is obtained.

As an alternate to lengthening when low driving resistance Is obtain
piles may be allowed to set overnight and the number of blows to dri
pile one Inch the following day should be determined. If the restartin
resistance is at least two times the above criteria, the pile may be B
considered satisfactory.

1f driving resistance of three times the above criteria is encountered
within five feet of design length, the pile driving may be stopped.

PILE DRIVING CRITERIA

LeROY CRANDALL AND ASSOCIATE
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APPENDIX

EXPLORATIONS

The site of the proposed development was explored by drilling 17

borings at the locations shown on Plate 1., Boring 6 and Borings 14
through 17 were drilled to depths of 19 to 32 feet below the existing
grade using 24-inch-diameter buckei-type drilling equipment. The re-

maining borings were drilled to depths of 50 to 100 feet below the

existing grade using S5-inch-diameter rotary wash-type drilling eqwlp- o l_

ment. Raveling and caving occurred in several of the bucket borinu '
during drilling; drilling mud was used with the rotary wvash-type eqﬁr
ment to prevent caving. ] |

The soils encountered were logged by our field technician, and
undisturbed and loose samples were obtained for laboratory 1nq'pg;tion
and testing. The logs of the borings are presented on Plates A-l.1
through A-1.17; the depths at which undisturbed samples were obtained
are indicated to the left of the boring logs. The energy required to
drive the Crandall sampler twelve inches is indicated on the logs.
Standard penetration tests were performed in Borings 5, 8, and 13; the
results are presented on the boring logs. The soiis are classified in
accordance with the Unified Soil Classification System described on
Plate A:Z.

LABORATORY TESTS

The field moisture content and dry demsity of the soils encoun-
tered were determined by performing tests on the undisturbed samples.

The results of the tests are shown to the left of the boring logs.
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Direct shear tests were performed on selected undisturbed sam~
ples to determine the otreﬁsth of the soils. The samples were tested at
fleld and increased moisture contents and at various surcharge pres-
sures. The yield-point values determined from the direct shear tests
are presented on Plate A-3, Direct Shear Test Data. -

Confined consolidation testa. were performed on ten 'undi.nturbgl
samples to determine the compressibility of the soils. Water was adM
to three of the samples during the tests to illustrate the effect of |
moisture on the compressibility. The results of the tests are pres.egﬁqd
on Flates A-4.1 through A-4.5, 'Conaoli.d‘a,tion Test Data.

The optimum misture.conteq,t and maximum dry demsity of the
upper soils were determined by 'perfomj.ug compaction tests on eanpl_eg
from Borings 6 and 13. The tests were performed in accordance with the
ASTS Designation D1557-70 method of compaction. The results of the
tests are presented on Plate A-5, Compaction Test Data.

Expansion tests were performed on four undisturbed san,;ples to
determine the volume chauge of the soils due to changes in the moisture
content. The samples were confined under a nominal surcharge pressure,

soaked, and the resulting expansion was measured. Next, the samples

" were allowed to air-dry and the resulting shrinkage was measured. The

results of the expansion tests are presented on Plates A-6.1 and A-6.2,

Expansion Tegt Data.
The expansion index of the soils was determined by performing

tests on two remolded samples in aqcordance with the Uniform Building
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Code Standard No. 29-2 method. The results of the tests ara shown on

Plate A-7, Expansion Index Test Data. »
To determine the particle size distribution of the .onpm

aid in classifying the soils, mechanical unalyus were petlotﬁd'.f

samples. The teaults of the mechanical analyses are preoent.ed on

A-8.1 th:ough A-B.S. Particle Size Di.etubution.

are 'g:ggttqg q_;;.natea A-9.1 and A-9.2.
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15 17.9 106 7 ) Wit SANDY SI1LT ~ some clly. brovn
1 Sandier
15.5{111 {13
10{
Less Clay
L 15 24,41 97 121 | o Lenses of Silty Sand. very fine
s SILTY SAND - fine, grey and brown
L 20 8.3/105 16 | ¥ Lenses of Sandy Silt
_ ! A CL| SANDY CLAY - greyish-brown
|
| 25 24,9101 | 6
}
s |
M| SANDY SILT - light grey and brown
- 30 'ZLQ,F_QZ_;_Z_L_ Lenses of Silty Sand
‘OJ ; / CL] SILTY CLAY - some cemented lumps, grey
L 35 25.% 99 : 12 / *Elevations refer to datum of reference
& drawing; see Plate 1.
/]
18 l SANDY SILT - light grey and browm
| ol 26l 99 l12 [*4

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY_CRANDALL Ano Assgcsﬁs




g,

e

Y AT THE SPECIFIC ‘BORING ‘LOCATION AND AT THE DATE

INDICATED.

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN WERE

43 » ¥ .

- =357

| =40-

~201

=257

=301

~454

45

50

55

60

65

70

BORING |
DAYE ORILLED. Fabruary 23, 1981
EQUIPMENT USED. 5"-Diameter Rotatry lmh

99 132

87

O

SILTY SAND - fine, light grey and

Lenses of Sand, poorly graded

| CLAYEY SILT - some fine Sand, gtgyl
with mottled brown

36.2

4o —— .

| SAND - fine, lenses of Silty Sand, ]

231.8

101
T

99 144

22.6

105 |34

20.3

108 164

Dark grey

§
g
g
:
8|
§
g
g8
%
g
;

o
o

NOTE: Drilling mud used in drilling process. Mud

removed to 25' at completion of drilling.
Water level measured at 19' on 2-24-81.

LOG OF BORING

P

LeROY CRANDALL AND ASSOGL!ESK




l@l
§’ DATE DRILLED: February 24, l’ll
TQUIPMENT USED. 5"-Diameter Rotsry wuh

/ cevarion 26 L

(7] CL] FILL ~ SILIY CLAY - Tew gravel, some
‘ £ AL grey ‘ ; ‘
128.5] 93 4 P/ ACL] SILTY CLAY - grey and brown

l7. , ;_1-15 2 N/ Reddish-~brown

20,8107 | 4 *T] sANDY CLAY - greyish-brown

7|

h ‘ b '

2

128.9 93| 3 4

E B Cemented lumps, light brown andguy |
24,8 99 |16 TR

> ] suﬂ SAND - f‘.n‘. light btm

17,2111 |20 | A

] saDy SILT - light greyish-brown

(CONYTINUED ON FOLLOWING PLATE)

LOG OF BORING

" LeROY CRANDALL AMD AssociaTes |




INDICATED.

NOTE: THE LOG OF SUBSURFACE CONDITIONS ‘SHOWN WEREON APPLIES ONLY AT THE SPECIFIC BORING LOCATION .

DAYE ORILLED: February 26. '1981
EQUIPMENT USED. 3"-Diimeter Rotary Wesh

ORI TR

[ agacenc ol

pevws=—ury
N

S 4

“\\\\\“\‘3

m

X T TR

¥ ~Oar v YPeerox

NOTE:

IT IS NOT WARRANTED TO BE ‘REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS

w5 -
- 30 24.6]100 | 38

-to qL
33 30.9| 91 | 7

-15 o
[ 22.4(104 | 11
F 45 36.8| 84 | 19

25 |
- 50 24.4 (100 | 41

-30

55

LOG OF BORING

M| SILTY SAND - fine, light brown

Some Clay

SILTY SAND - lanses of Sandy 811:.
greyhh—bro\m :

SILTY CLAY -~ grey with light bm L

Cemented luaps

| SANDY SILT - some Clay, grcy,ijghebmﬁ
] SILTY CLAY - reddish-brown with grey

Brown

Drilling mud used in drilling proc
removed to 25' at ccapletion of dri:
Water level measured at 20' on 2 5

LeROY CRANDALL AND ASSOCIATE




B

a1 B w1y 1

. & _\g— - )

E. I

T

i€ SPECIFIC BORING LOCATION
'CONDITIONS AT OTHER LOCA

20 -

15 .

10 |

DATE DRILLED: hbrury 27 ¢ 1981
EQUIPMENT USED. 5"-Diameter Rotary Wash

shalcls Pavi .
!'ILL - SILTY m - lim. browm..

13.01116 | 4 'SILTY CLAY - dark grey
s 17.9]1114 | 3 Some Sand, brown
1 SANDY CLAY - brownish-gray
19,0112 | 3
16.7]114 | 8
10 Lﬂl‘ﬁ SANDY SILT -~ brown
T 14.4/115 |11
L['ﬁi" CLAYEY SILT - light greyish-brown. g
15 26.4] 97 |17 ﬁ
‘ 1I'SM{ SILTY SAND - fine to very fim, lighc
sl g and brown
173114 (13 | &
q
ol d
an Lenses of fine Sand
30.0{ 92 |21 WL
: ' SILTY CLAY - greyish-brown
!
19.6| 103 gm ‘:’.:.;-S‘a'f’1 SAND - fine, light brown
i RN
23.7) 93 111 // TL| SILTY CLAY - greyish-brown
é Cemented lumps
7,

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LGRO'Y CRANDALL AND ASSO




7 BORING 3
A' é' f DATL ORILLED: pebruary 27, 1983
' f ZOUIPMENT USED. S"<Dismeter Rotary Wash

R R

"l CLAYEY SILT ~ greyish-brown

e R R

31,71 91 | 11 | W1 | SANDY SILT - greyish-brown

Some Clay

30,3| 93 | 21

26.3| 97 | 19 | Y.[.|SP|SAND - fine, reddish-brown.

- “cum;.s;yr; - some Sand, gg@igh*h;m

22.0/107 | 11 ‘+ Clayier -

32.5| 91 | 16 ’ H'ﬁ."smvswr - light greyish-bro

THHSNT] SILTY SAND - fine to very fhu,guy ol

770 25.4(100 | 37

et gk 2t ® ST

F 75 23.21105 | 37

NOTE: Drilling mud used in drilling process.
removed to 25' at completion of drilling
Water level measured at 21" on 3-4-81.

80

INDICATED.. IT IS NOT amnmu'fgp TO BE: REPRES Vi E - CONi AT OTHER L

LOG OF BORING

LeROY CRANDALL. AND. ASS




LT R e

L ETRHE e LT e e e

[ ] oo A S e e TR TR T N O T8 .--,u.v,,; Bty T O A
| & 4 f A w4 BORING ¢
_ e /€ % 560 /05 /3/ oam omiito: vebruary 26 & 27, 1901
g & /& LG /o s/ emuent uses. 5"-Dameter Rotary Vash
\ “ - @ \ | 3
¥ f XA A
- v /N /Q0 ELEVATION 25
; ‘ { ZJCLT FILL - SILTY CLAY - few gravel, soms >0ts,
‘ 19.9/100 | 6 ! dark grey
gg 9 CL | SILTY CLAY - dark grey
3 26.1) 86| 3
e
|20 -+ 5
gm 10.6/ 112 | 11 Greyish=-brown
z8
-5 17.5{113 | 6
g3 . . 7
Sm 15110 ML | SANDY SILT - light grey and brown
gg 12.2117 | 16 ,
§'&
Q
O
Gg 14.2) 111 | 16 Lenses of Silty Sand
g=| 101 15
28
[M}
&3
>
g; 5 T 20 1.6 122 | 21 SILTY SAND - fine, light brown and grey
& |
% !
g?_ Layer of Silty Clay
g < 131.9 92! 24
é 0r 25 l SILTY CLAY - greyish-brown
Ag . !
§8 f Some Sand
' l
35.2 86 ' 7
g2 -51 so—q 222 %0
Ha | é
B
3 ' '
| 43 35.7! 85! 7
§§ -10 + 35 I ]
D, i |
. a': |l
. 8 ) !
o
8w 30.8 91 ’ 6[ A Cemented lumps
Jg' 15+ 40 ’
| £¢ (CONTINUED ON FOLLOVING PLATE)
§ LOG OF BORING
’ LsROY CRANDALL AND ASSOCIATES
, VR




7Y 173A-87%8 1" oard XY I30

3

d

LIES ONLY AT THE SPECIFIC BORING LOCATIC: AND AT THWE DATE

INDICATED. IT IS NOT ‘WARRANTED 10 BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATL:MS AND TIMES.

NOTE. THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON AFP

’ f EQUIPMENT USED. S"=-Diameter Rotary i'nh

‘ 5 DATE OMILLED. February 26 & 27, 1981

-25 ¢

-30 +

-35 4

=40 4

-45 +

-50J

-20 L

45

50

55

60

65

70

75

34.6| 88{ 13
4
/|
31.3] 92} 11 , l Layer of Clayey Silt
/./sr SAND - fine to very fine, light brown
25.8] 98|45 | {:7
R
A F{S sILTY sawD - very fine, brown and grey
28.5] 95| 27 ﬁ
UL
4 Light grey
30.9] 92| 21 KR Lenses of poorly graded Sand
{40
d . ms—
ML | SANDY SILT - greyish-brown
23.3| 103} 21 |
ML | CLAYEY SILT - light greyish-brown
29.8| 94 21 %:: SILTY SAND - fine to very fine, greyish-brown

NOTE: Drilling mud used in drilling process. Mud
removed to 25' at completion of drilling.
Water level mcasured at 21' or 3-4-81.

LOG OF BORING

s e e i kA e

R



£ S5 /5 /9/ oare omuieo. February 25, 1981
s /8 4 AL EQUIPMENT USED. 5"-Dismetur Rotary Wash
/8 ok S |
v LY AN AL gLeEvarion 23
1Al FILL - SANDY CLAY - reddish-brown

E ‘ 18.9] 106! 8 CL} SILTY CLAY - some Sand, dark grey

Q Some cemented lumps, light Brog_m and
%.'.: 20 4 9.4( 119 21 , '
o F3 11.7] 121] 16
gg * SANDY CLAY - grey and brown
§.: 13.9{ 115| 14 |
33 15 4 -

< 10 TTISM | SILTY SAND - fine to very fine, light brown
2% 10.0; L1k} 9 i )
&5
o CL| SILTY CLAY - cemented lumps, light grey
gg 10 ‘ R
0; + 20.6; 104} 9 SM | SILTY SAND - very fine, lenses of Sandy
85 15 ‘ ' Silt, light brown
w§ 1
b 4
0-“ b
83| 5. ML | SANDY SILT - light brown
»
gg L 20 23[ % Some Clay, cemented lumps
&on i
38 | ML | CLAYEY SILT - grey and brown
ss 04 t i

= 1

qQ H ;
§.. L s 36.7 84 9| W
ﬁé ] : !
T |
§a‘

gl -3 f
ge - 30 39 ML | SANDY SILT - grey and brown
Eg ' I
3% " TCL ] SILTY CLAY - some Sand, grey and brown
84 -10 | /
g2 - 25.6/ 99| 16| |
§§ r 35 /
(7]
@
5 2
33’ =-15 - 1 %
§5 “0 30l A
ws (CONTINUED ON FOLLOWING PLATE)
-
g LOG OF BORING

T O




i
5
ki
:

jfe" 5/ oare omuieo: Pebruary 25, 1981
' !9 EQUIPMENT USED. S'-Diameter Rotary Wash

1

1 S i

PO |

A s, e e i

"o 7 bo "I

32.11 91] 12 | WTTML] SANDY SILT - grey

45

RS SAND - fine, light browa

L 50 ﬁ 100 "‘

=30 - Y Lenses of Silty Sand
55 16.6] 113 57

Fine to medium Sand
L 60 ._9_8_[

LIES ONLY AT THE SPECIFIC BORING LOCATION AND AT THE DATE

=40 4

17.2] 11 :
65 bre . In

«45 ! Medium to coarse

L 70 61 ] __:';::

DITIONS SMOWN HEREON APP
‘WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
&
w

Fine

-50 1
' 23.4] 105] 29 | g
75

NOTE: Drilling mud used in drilling process. Mud
removed to 25' at completion of drilling.
Water level measured at 20' on 2-26-81.

THE LOG OF SUBSURFACE CON

INDICATED. IT 1S NOT

LOG OF BORING

NOTE:

LeROY CRANDALL AND ASSOK

" PLATY




v,’
lr

LI o DHN R P Lwi ] ® ko

meisie

o

-8

NOTE: TNE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING LOCATION

IT IS NOT ‘WARRANTED TO BE ‘REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATION

INDICATED.

§ DATE OMLLEO. February 27, 1981
EQUIPMENT USED. 24'~Diameter Bucket

euwnou 24

-12" Pooting

K3
16.5| 94| 6
20 - 9.1f 96| 3 '
-5
12.5) 111 6
13.0] 119} 11
15 - 7
ML
10
14.9/ 104 6! §
Y/
207 24,7| 100, 8 %’CL
15 Y
v
52| | ™
T 20 15.6 nzir 11
L
[
0- l :
' ML
i
—5-
L 30 30.721 92! 5 q
NOTE:
-104
35

LOG OF BORING

" BOR m e

“FILL - SILIY SAND (about 2') - f“ji
2" Concrete Slab g

FILL = SILT and CLAY ~ mottled b:ovnv

SILTY CLAY (Possible Fill) - lense
Silt, dark grey
Light brown
Siltier

CLAYEY SILT - some fine Sand, light brown

SILTY CLAY - streaks of alkali, grey and
brown

Light brown

SANDY SILT - layers of Clayey Silt, light
brown

SILTY SAND - fine, light brown

Layer of Sandy Silt '
Lenses of poorly graded Sand, grey and
browm

CLAYEY SILT - some Sand, light brown and
light grey

Clayier

Slight water seepage encountered at 22i'.
Water seepage encountered from 23%' to 25%'.
Water level measured at 29s' at completion
of drilling and 22' 30 minutes after com—:
pletion of drilling. Caving and sloughing
from 22%' to 25%'.

.

LeROY CRANDALL AND ASSOCH




L iay ‘ﬂnl};’
i
I
#

Pr— ’

T
T
i 20 -
$J ;g |,
0
é 55 15 4_ o
. g
5
"
g
> ]
gg - 20
2
Sy
§| °-
EE - 25
I
e - 30
i
gi e 1 35
| |8
. - 1S
:.‘3 -15
-‘5 40
£e

1 A v,

/' ELEVATION 24 _ _
"sM| 2. Asphaltic Paving ~ "

18.4) 106/ 2| WAAGT] stLTY CLAY - dark grey
23.2| 100 6 y Some Sand, dark to light grey
CL | SANDY CLAY - reddish-brown with gre
19.5| 110 3 W
Sandier
18.5| 113} 5 anaie
AH[ASM | SILTY SAND - fine, brown
5.9/ 107{ 13 41
'.{‘." P | SAND - fine to very fine, brown
Loy
15.1| 114} 21 | Q-
F]; S| SILTY SAND - very fine, greyish-brown
20.3 93| 12 | WHE
14
E
1Y :
20.5! 94| 23 SANDY SILT -~ greyish-brown
!
L | SILTY CLAY - some Sand, brown
38.1] 83| 4
Cemented lumps, light grey
23.4] 105| 64 A

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES




R

NOTE. THE LOG OF SUBSURFACE CONDITIONS SHOWN -MEREON -APPLIES 'ONLY ‘AT THE SPECIFIC BORING LOCAT

At
TIONS AND

IT IS NOT ‘WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTMER LOCA

INDICATED.

: ! DATE ORILLED: pebrusry 27 & 2!. 9%
Jy EQUIPMENT USED. S"-Dismeter Rotary |

IOR

| SILTY SAND ~ fine to very fine, greyish-

w4
g € / -"‘.‘ 5 ﬁ
NN S 7R BT
LY Y
¢ e S f:*
/]
=20 1 32.8/ 90| 9
- 45 %
" 7
b 50
/
ol 3
=30 - 26,20 100 [71 | -k
F 55 ! "y
i o
;
745C
-35 1 1 25,4/ 99 |10 %
-60 ‘!,.:‘
~40 - 28.5 96 |27 | g{Hfl
- 65 ik
: A
i ahig
T
| i |
-45 1 31.0 91,17 | 1§
70 ;
| o SP
=50 1 25.5/ 101 | 64 :
75 ' NOTE:

LOG OF BORING

Crey with brown

SAND -~ fine, lenses of Silty Sand, grey"and ‘
brown

CLAYEY SAND - greyish-brown

SANDY SILT - greyish-browmn

SAND -~ very fine, greyish-browm

Drilling mud used in drilling process. Mud
removed to 25' at completion of drilling.
Water level not established.

LeROY CRANDALL AND ASSOCIATES




HE SPECIFIC BORING LOCAT

NOTE: TME LOG OF SUBSURFACE CONDITIONS SHOWN HEREGN APPLIES ‘ONLY AT T

INDICATED.

IT 1S NOT WARRANTED YO ‘BE ‘REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTMER LOCATIONS AND

20 +

15 ¢

104

=10+

- 20

BORING 8 -
S /$/ oare omieo: February 25 & 26, 1981
EQUIPMENT USED. S"-Dismeter Rotary Wash

| SILTY CLAY ~ dark grey
27.7) 92 | 6
5 . Some fine Sand, reddish-brown
15.8/118 | 6 :
17.2(113 | 6
1% 7 SC ] CLAYEY SAND - fine, hrown
15.7( 114 | 7 '
] sawy siLT - brown
15 {-10f
; SILTY SAND - fine to medium, light reddish-
. brown . L
16,1107 | 15 ;
a 9
i SANDY SILT - grey and brown
25 +—24]
t
Some Clay
50 23 95 |15 | § Sandier
’Jﬁj ] :.7
/] CL] SILTY CLAY - some fine Sand, some cemented
lumps, light grey
351201
(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING
LeROY CRANDALL AND ASSOCIATES




ol

, ~ BORING §
8/ oart omiieo: Fabruary 23 ¢ 26, 1

o

Gl

Large amount of cemented lumps

- S |

brown it

SAND -~ fing, light brown

Grey

SANDY CLAY - greyish-brown

SANDY SILT - brownish-grey

SILTY CLAY - greyish-brown

-40 + 65 +28]]

~45+ 70
(CONTINUED ON FOLLOWING PLATE)

M S T el 1< AP ol b i s g .. Gl TRl R R T ey o

INDICATED. 1T IS NOT WARRANTED TO ‘BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

LOG OF BORING

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN WEREON APPLIES ONLY -AT THE SPECIFIC BORING LOCATION AND AT TMC DATE

© PLATE 7,

TN S LT L L S ST 1

LeROY CRANDALL AND ASSOCIATE!
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7
4
4
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b |

| BORING 8 (CO
> /§/ oare omLLED Februsry 25 & 26, 1981
EQUIPMENT USED 5"-Diameter Rotary Wash

A

ML| SANDY SILT - greyish-brown

. T |

SILTY CLAY -~ dark grey

Layer of peat

SAND - fine, grey and brown

Lenses of Silty Sand

Light greyish-brown

Medium to coarse Sand

17771 T pHN e IR wi ) ko I

NOTE: Drilling mud used in drilling process. Water
level not established. Installed 2" diameter
PVC casing to a depth of 100" for downhole
seismic survey. Annular space backfilled
with pea gravel.

NTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS ANG THMES.

g
E
&
g
£
g
§
¥
2
g
%
E
E

1T 1S NOT WARRA

" THE LOG OF SUBSURFACE
INDICATED.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.8c
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\

1981

A ’
. 4' > \e‘ .# DATE omu.lo luuh 3,
A 5- Y/ EQUIPMENT USED. 5"-Muuur Routy Hn
IR/
s - ELNM‘ION 25 : LE
: E ] SILTY cu‘v ey ark grey with ligh
gﬂ 16.8/ 80 | 6 A
- Streaks of alkali, cemented lum
ig 204+ S 10.8:111 11 ‘ brown
2. L
§§ 17.7|106 | s
[ -
33 ,
| o 154 10 23. 100 7
! !g
2
§8 7.1l100 | 13 TS| SILTY SAND - fine, light brown
R wi i HhE
x g
| fa™ . i
&3 | ; L
. S 7.6;102 - ERE Light mottled brown
48° % i C FHE 7
! gb : | . F:"ISP| SAND - fine, light brown and grey
; 53 i N ’ '
£ o J18.3110 ]
e 04 254 NN S T
g | T SILTY CLAY - light greyish-brown
128 | 131.4 %' 10 /
e st 7
| RE = N V4
- ¥ ! : ; : ! g ! Layer of Silty Sand
ue L 128.7 95! 9 W/
1s* ; i | Cemented layers
' § -10} 35 : ; %
2w L //
5 N7
i . Lenses of Sandy Clay
. zt.si tos 14, >
v 1981 —1sd 40 .y
Eg (CONTINUED ON FOLLOWING PLATE)
| £
i E LOG OF BORING
, .
i Lenov CRANDALL AND AssoaA‘rES'




r
3
g ,
T
}:] %% |-20 { 45
. £
N |5
I it
-25 + 50
j
0%
gé -30 ¢ 55
Hi
v§§§. :
o N-E
al 15
- g:. '=40 + 65
A
] By i
&,3.‘-’ -45 + 70
o
igg i
i
2?' -50 75
A
.
e
£8
g :

LOG OF BORING

28.4{ 94 | 8
27.4| 96 | 17
24.0{101 | 41
! 32.1] 89 | 30
sbh
. HHE?
30.91 91 | 21 ¢ R
' i
H
L ,f
29.2| 94 ; 34| R}|
S / CL
24.7| 99 | 19 7.
1 | NoTE:

Light grey and brown

SANDY SILT - some cmnt.cd 1
sreyiohnbroun ‘

SILTY SAND - fi.ne. len
Sand, 113ht brown:

Lenses of Clayey Sile, ligh;} bg'

SANDY SILT - light brown

SILTY CLAY - light grey

Drilling mud used in drilling process. Mud

removed to 30' at completion of drilling. .
Water level measured at 21' on 3-4-81.

LOROY CRANDALL ANO ASSOCIAT§$




M

. |

r
|
[N

7AYo IDHNC e [T wd T ETTRe

YFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING LOCATION AND AT
‘NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTMER LOCATIONS AND T

TS

NOTE. THE LOG OF SUB!
INDICATED.

2
Pt

3n & X

10

- 20

F 25

- 30

35

- 40

"= SAWDY CLAY - greylsh

8
ZJ L] SILTY CLAY - streaks of alkali, brovs
5 ] with light grey
TTI@| cLAYEY SILT - some Sand, brown nnd ,
) ;
6

WL| SANDY SILT - light brownish-grey

11 *

light reddish-brown

11 Al L

F Layer of Clay

17 SAND - fine, light brown

SILTY CLAY - grey

g g

7
%

? Z Cemented 1 light

i é emented lumps, light grey
%

Crey with light reddish-browm

1

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

%-La"ﬁ'“ SP| SAND - fine, light grey and light brown

SILTY SAND - fine to very fine, grey. nnd




§ / OATE ORLLED: Pebruary 23, 1981
EQUIPMENT USED: 5s"-Dismster Roter

52 1] M| SILTY SAND - fine, greyish-brown
%9 749 7 | : X
?, s T8 20 K4l
28 il
B 1M
gg -25 - ; J
[ 4 3 M
1] 50 20.6[106 | 21| % }i
§o 1k
& alalt
v A1
58 130 | 1
g% > 1971109 | 27] WiI Lenses of poorly graded Sand
28 i}
. w .\ »
u Eg a5 SILTY CLAY - grey
) [=1- -8 60 ] ] |
g ﬂg 38,1184 ! 6
= 1.
b t 1" "CL| SANDY CLAY - dark grey
,t E 65 23,5100 . 5
gg 45 : Sandier, light grey
; - 70
Eo 3.2 ok i SAND - fine, lenses of Clayey Sand, grey:
; G
g > 07 ! Light grey and brown
&5 - 75 19.2 109 | 32| &—
.5,”, NOTE: Drilling mud used in drilling process.
K removed to 25' at completion of drilling.
'y Water level measured at 20%' on 2-24-81.
28 55 -
w
~§§ 80
£8
g LOG OF BORING
LeROY CRANDALL AND ASSOCIATE

ATE




AT THE DATE
S AND TIMES.

PRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONM

IT 1S NOT WARRANTED TO ‘BE RE

INDICATED.

" NOTE. THE LOG OF SUBSURFACE CONDITIONS ‘SHOWN - {EREON -APPLIES ONLY AT THE SPECIFIC BORING LOCATION

& § NV BORING 11
g @." ; \ ! :\ e.‘ \\' é‘ DATE OMILLED. Paebruary 24, 1981
& /e L6 o 8 /g/ BOUPMENT USED.  5'-Dismeter Rotary Wash
S /8 SR ff S
/NSNS ELEVATION 24
1 T eL] 1% Asphaltic Paving
7.0l o4 | 4 SILTY CLAY - dark grey.
L
Reddish-brown
20 4 25,6/ 98 2
+ 5 Greyish-brown
24,3|101 ,
* 2 SANDY CLAY - lenses of Clayey Sand, gr
: 23,3104 | 7 || brow
15 - ;] SP] SAND ~ fine, light brown
- 10
i 12,4110 | 19| g0
101 S
I 15 12,4110 + 18 BTFH"GM| s1LTY SAND - fine, 1ight brown
| ML| SANDY SILT - greyish-brown
51 ‘
20 27.5] 94 | 13
01
L 55 31.6f 91| 9 I CL] SILTY CLAY - greyish-brown

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
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 BORING Il (CONTIN
DATE ORILLED. FPebruary 24, 1981 ‘

L W& _ 0

-BE,

@ .
26,5199 | 21! o
! { ‘ 5'

FING

SAND - fine, light brown

&
(%]
[%2]
-]

20,5 (107 | 80| g0

NOTE: Drilling mud used in drilling process. '
Mud removed to 25' at complction of drilling.
Water level measured at 20' on 2-25-81, |

b EQUIPMENT USED. 5'-pigmeter Rotary Wash
-
b g
g'! - SILTY SAND ~ fine, light brown
b (3
J < b 30 22.6 1103
P g |
[ \
- § z i SILTY CLAY - few cemented lumps, grey
| |88 |- 25.2] 99
e - 35 .
= 12 B |
- z f |
. @ : ! ' CLAYEY SILT - some fine Sand, greyisih~brown
881"~ . 9a4les | 1
& R — 1
:‘:_‘ ML | SANDY SILT - greyish brown
[EX’ .i N
2
]
(]
w
;
8
&
z
r4
-

”~

L 3
INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS ANO TIMES.

LOG OF BORING

NOTE' THE LOG OF SUBSURFACE CONDITIONS

LeROY CRANDALL AND ASSOCIATES

PLATE a-T.11b




< | S—
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| S,

| [T,

(g5 L_C

¥ R-UE 34 3 PaEr

il
i
35

5
:
g
é
3
g
,
B
:
g
:

OF SUBSURFACE CONDITIONS AT OTHER 'LOCATIONS AND TIMES.

INDICATED.

NOTE: THE LOG OF SUBSURFAZ

N o

v,

vfe’ %'/ oare omiLLED. March 3, 1981
]

EQUIPMENT USED. S"-Diameter Rotary Wash

ELEVATION 26

i ' s

CL

- —
e
o

‘v

——t L

[T U KSR,

==

IT IS NOT WARRANTED TO BE REPRESENTATIVE

NN

N\,

t
1
|
!
I
|

27,098 | sel Il

ML

2" Asphaltic Paving
FILL - SILTY SAND - fine, some Clasy, brown
SILTY CLAY ~ dark grey

Brown

Grey end brown

CLAYEY SILT ~ some fine Sand, light grey-
brown

SILTY CLAY - light greyish-brown

SAND - fine, light brown

SILTY CLAY ~ light greyish-~brown

SILTY SAND ~ fine, light brown and greyish-
brown

SANDY SILT - some Clay, some cemented lumps,
light greyish-brown

SILTY CLAY - some cemented lumps, light
greyish~brown

SANDY SILT - light brown

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.12a
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BORING LOCATION AND AT THE DATE
AT OTHER LOCCATIONS AND TIMES

INDICATED.

£
g
H
o
1§
K
E
g
g
2
5
18
|
B

IT 1S NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS

SORING 12 (CON
§ DATE ORILLED March 3, 1981
EQUIPMENT USED  §''.piameter Rotary Wash

27.1! 97 !

|
|
|

|

i
'
H
i
1

36,9 , 85

|
Z
!
l

'
i

24,1 1100

SILTY CLAY -~ light greyish-brown

SILTY SAND - fine to very fine, light brown
and grey

Light grey

Layers of Silty Clay, light greyish-brown

SILTY CLAY - light greyish-brown

Siltier

J sM| SILTY SAND - fine, light brown

NOTE: Drilling mud used in drilling process. Mud
removed to 30' at completion of drilling.
Water level measured at 21' on 3-4-81.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A.1.12b
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OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING LOCAYION AND A7 THE DATE
IT iS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AMJ TIMES,

INDICATED.

8
£
8

SORING 1B

>/ :
5 § ;4'& ~.~ 'b@?‘f\\'? § OATE OMILLED. Moreh 4, 1981
e/ A J @ : "
£ t*‘ LY/ \6" e S EQUIPMENT USED. 5"-Diameter Rotary Wash
/& )8R f S/
& YARTAN ELEVATION 25
’ ' cL | 2" Asphaltic Paving
. SILTY CLAY ~ dark grey to black
30.2| 98 4 Light brown
£ 20 t 5 22,5/103 { 3
Some Sand
11,9/ 116 3 /
//
‘ / Cemented lumps
15} 10 23{ % ;
Z
| Z
; , 7.3 101 : 14 1":‘ SP SAND - fine, light brown
10l 15
CL | SILTY CLAY - some cemented lumps grey and
) brown =
1l{sM | SILTY SAND - fine, some cemented lumps, 1ighed
- brown B |
21 | old
5 o 20 ! ‘g A ‘n
' L WL | SaNDY SILL - light brown
L
‘ 134.4; 87 ! 8| 1§
0+ 25— ML | CLAYEY SILT - some Sand, light brown
1 | . :
! : i E =
‘ : : ; FHT{SM | SILTY SAND - fine, some cemented lumps, light
' t | ; 2|k brown :
. ’ 34 { t k ik
-5+ 30 —— — ;w
S L 77ICL| SILTY CLAY - some cemented lumps, 1ight
' : : : f greyish~brown
T R
23,6102, 12 %/
-104 35 +——r—t—my /)
! ; ! e ~ V
' : ; . ‘ f // Cementations
r 2 ! : A
; 5 ' : v/,
l i 56ﬁL l j f A Layers of Silty Sand, fine, light brown
-151 40 \ A

(CORTINUED ON FOLLOWING PLATL)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.13a |




o—- g Boas "7

IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES

INDICATED.

:
<
:
&
:
;
5
;
s
;
z
:
:
5
:
g
:
@
3
S
E
E

BORING |3 (CONTINUED)]
*/9/ oare omLEd  March 4. 1961
EouIPMENT UsSED. 5"-Dismater Rotary Wash

Light brown

Lenses of Clayey Silt

Layers of Silty Sand, fine, light brown

SILTY SAND - fine, light brown

CLAYEY SILT - light greyish-brown

Lenses of Sandy Silt
Clayier

SANDY SILT - light brown and grey

Drilling mud used in drilling process. Mud
removed to 30' at completion of drilling.
Water level measured at 21' on 3-4-81.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.13b |

|



T PHM “te. T w!

INDICATED.

LOG OF BORING

. ﬁf‘: '/ oare omiLeo: Fobrusry 27, 1981
‘& f EQUIPMENT USED. 24"<Dinmeter Bucket
. /S ELEVATION 25 1 ?
; 1 R2MI12" Asphaltic Paving o :
g , oL hlPILL - SILTY SAND - fine, light brown
SILTY CLAY ~ grey and brown
f .g. 18.9 104 1 Light brown
: Some cemented lumps
8| 20 s 106 | 6|
* CL | SANDY CLAY - light reddish~brown
8 17.8/109 | 3
§§ Streaks of alkali, some lumps
‘;l §: 15 104 ——122.6/103 | &| gIHHSM| SILTY SAND - fine, light brown
o 3 AL
1‘4 §5 | CL | SILTY CLAY - large amount of alkali, grey
urid, -
< |
i” :ﬁs ! 7.8/ 110 11‘3 Light brown
v Q 218 ‘ -
o IBE| 1o 15 an SILTY SAND - fine, light brown
gg : Layer of Sandy Silt !
W al
:2 4 |4
5§ 12,3| 108 111 Nl
8§ 5t 20 ‘L;
ag' Bk E
B =\:H Layers of Sandy Silt
§g 27 kglx
&5 -7 91 6 441 Light reddieh-brown
s §*’ of 25 243
g é ‘ CL | SILTY CLAY - lenses of Silty Sand, light
~ gg 4 : greyish-brown
|
ﬂ & 130.5| 95 | 8 | .
E ge L -5& 30 l NOTE: Water seepage encountered at a depth of 24%'.
ta = Water level measured at 28' at completion
l 8 of drilling and 26%' 10 minutes after
g completion of drilling. Caving and
g gloughing from 24' to 26'.
5 §¢
=
5
g 2%
L =
]
18
w
X
-
i
2

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.14
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o T ST e O T

. &
- £ S 3"“? 3 bg 1’;@ '/ oare omiLEo. Fabruary 27, 198
3 "ﬁ 3 -‘_" & ‘:‘f 43' EQUIPMENT USED.  24"~Dismeter Bucket

b
- @: ___.LEVATION 25

LOG OF BORING

. T 2" Aephaitic Paving - 2" Base Course
E , SILTY CLAY - dark grey with brown
--: !? 19.71107 3 Light brown and grey
[
A ;g 0 s 20,1109 | 2 § Some Sand
‘ )
4 Siltier
55 22,2/102 | 2 ¢
5 p..- ;
gg i qSM | SILTY SAND - fine, some Clay, light brown
g gg 151 10 26,4, 15 X7 AGT] SILTY CLAY - light greyish-brown
; | b ! |
L) § -:1
g 3= E {SM | SILTY SAND - fine to very fine, light brown
-— : H q
('S . ,
!“ 93 1 10.8] 98 | 5
[, = L H
E &5 0 15 i ! H Layer of Silty Clay, grey to dark grey
r gg > Thin layers of Sandy Silt
= .‘_g ! |
u > 131,31 92 : 6 M Lenses of poorly graded Sand
] 4 54 20 f P
s |.2 1
w ; o B4
= g-'b | bl
{ N h
(S s ~: '
§§ 0.8/ 91 ¢ 3 ML | SANDY SILT - light greyish-brown
- 0t 25 ;
. §E |
~ i
= |5 |
© 8 23,0| 97 l 10 Tayer of fine Sand, light brown
H gel sl
e ‘ ;g NOTE: Water seepage encountered at depths of 23%"
® g and 25%' to 29%'. Water level measured at
< ' E 30' at completion of drilling and 27%' 10
s minutes after completion of drilling.
g’ Caving and sloughing from 22%' to 23!'
§§ and 25%' to 29'.
Bu
at
&o’
w
55
W
3
;

LeROY CRANDALL AND ASSOCIATES
" PLATE A-1.15
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&/ S oo fos Ji BORING |6
& j’ \ &AS \e' § DATE ORILLED. February 27, 1981

el 17271 T ION Tl T Wi ) Bk gy g oy ooy *y

ONS SHOWN

& /8L A Y/ EQUIPMENT USED. 24"-Diemetur Bucket
g A
S/ ¥ ) E e fs /) f
~ WAL ELEVATION 26
251 7/71C 2" Asphaltic Paving

e SILTY CLAY - black
3 Light brown
-
90 | sl Jwaluz | 2|
Sm 207
§§ 17.3{111 | 2 Streaks of alkali, some cemented lumps
2 § Siltier
g | Greyish-brown

[ 4 - 10 AQTIQL y
22 15
§B

7 SILTY SAND - fine, light reddish~brown
O
38 6.9 107
4 - 15
ﬂg 10+ Some alkali, cementations
[
5 § Light grey and brown
,.§ 12,4102
g§ 20 NOTE: Water not encountered. No -caving.
am
a8
T
s
gé

&

e

g

q

34 ¥

IT IS NOT W,

INDICATED.

LOG OF BORING

NOTE® THE LOG OF SUBSURFACE CONDIT!

LeROY CRANDALL AND ASSOCIATES
PLATE A_1.16
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N |

- S § DATE DRILLED: February 27, 1981
: , !3' EQUIPMENT USED! 24"-Diameter Bucket
— ELEVATION 25 ]
: 2" Asphaltic Paving - 3" Base Course
E ‘ SILTY CLAY - streaks of alkali, dark grey
— 9 24.2 | 96 1 to black :
: Light brown
: 20,4106 1
L
# ZOJn S i RO, JRNY SRS S
z 20.5/108 | 5 Some Sand
[}
- 16,510 _—
i 104 3 i1k :lSM SILTY SAND ~ fine, light brown
g 15+ 10 + 77 JCL | SILTY CLAY - some Sand, light greyish-brown
. 19.7'107 6
X | 4
: ™ ' i sfﬂSM SILTY SAND - fine, lenses of poorly graded
; a’ 104 15 ':*““'"r 3,1, 94 ,é___.qr i Sand, light brown
. | ik
¥ ! | i
e | L gHYe
ui ’ o Qi
B L 20 L l1z103 ] 18 il
| I NOTE: Water not encountered. No caving.

ar
CATED. IT iS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHMER LOCATIONS ANMD Ti
b o

NOU

LOG OF BORING

NOTE. THE LOG OF WGSGRF&CE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING LOCATION

LeROY CRANDALL AND ASSCCIATES
PLATE A-1.17
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e

A RS B |

[R—
H

1

H

- |

¥ rs i

e S IR

MAJOR  DIVISIONS Royiig TYPICAL NAMES

GRAVELS HLY littie or no fines .
|tMore thon 80% of
ukctl;"'!‘::mo . Sit I i~ sand - silt mi
; ' - sand - tures,
- :i .:’ GRAVELS M y gravels, grove silt mix
WITH FINES _
COARSE (Appreciable amt. [grg GC | Clayey grovels, gravel- send-cloy mixtures.
GRAINED of fines)
SOILS
i(um than 80% of Well groded sands, gravelly scnds, little or
ial is LARGER no fines.
than) No. 200 sieve CLEAN SANDS

1BV ow Well gruded gravels, grovel-sand mistures,
] litiie or no fines,

CLEAN ‘
GRAVELS " "
(Little or no fines ) [osv s oP Poorly graded gravels Or gravel-sond mistures,

{Littie or no fines) Poorly graded sonds or grovelly sands , littie

or no fines.

SANDS

{(Mora then SO % of
coarse fraction is .

SMALLER than the A b .

No. 4 sisve "’:.) SANDS : »SM Silty sonds , sand-silt mistures.
WITH FINES 7
‘:,”,',',f":?“ omt, SC | Clayey sands, sond-clay mixtures.

SILTS AND CLAYS | inorganic clays of low fo medium plasticity,

(Liquid limit LESS than 50) Ci | waveily clays, sandy clays, siy cioys, leon
/ .
ilts and ic silty cloys of lew
o il
SOILS 1
1(More thon 30% of MH | 1norgame silts, micaceous or dialomaceous
material is SMALLER} fne sandy or silty soils, slastic silts.

thon No. 200 sieve
size)

Inorgonic si'ts and very fine sonds, rock flour, |
ML. silty or clayey fine sands or cloyey silts
with sligh! plasticity.

SILTS AND CLAYS

{J h lasticity, fat .
(Liqud limit GREATER than 50) CH | 1.orgonic clays of high plasticity, fat clays

H Or,anic cleys of medium to high plasticity,
ol organ.. siits.

HIGHLY ORGANIC SOILS Pt | Peat and .ther highly organic soils.
BOUNDARY CLASSIFICATIONS: Soiis possessing characteristics of iwo groups are desig d by ;
comb :nations of group symbols.
PARTICLE SIZE 'IMITS
SAND GRAVEL i
SILT OR CLAY CO3b.LES! BOULDERS
FINE I MEDIUM 1coms: FINE _l COARSE l
NO. 200 NO. 40 NO.I0 NO.4 LTS Sin. (12m)

u. S. STANDARLD SIEVE SIZE

UNIFIED SOIL CLASSIFICATION

Reference :

The Unified Soil Clossification System, Corps of
Engineers, U.S. Army Technicol Memorondum No 3-357,
Vol. I, March, 1953, (Revised April, 1960}

SYSTEM

LeRoy CaAﬁPAu. AND ASSOCIATES |
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Temr. 1, -

H

! utldo;lm“ ojo. v B

oAt )30,

L.da-3..84

%
invﬂ

L

L2

SHEAR STRENGTH

in Pounds pwar Square Foot

0 200 300 4000 £000
o 1000 i
[ [ B
3 |
e i
g L4 u\% PY L
ba 6 !‘ﬁ ‘
-mz-\ -w‘.nt el
[} \\e 2
5. 2\\" .%"o 06
g o\ et Q' s BORING NUMBER & |
& \:‘;;' -~ 8 °'§"s " SAMPLE DEPTH (FT) |
e ”% s .2 ‘
€ 30C 783\ © 3:6‘5 ® sees ® 6‘
(9B O\ 24 @ OBl
g Bauy ‘0o i
=) ‘ Ry ..zu\s
% q.%' L J \cf:h‘c '
“m-l s«{ 12¢ 4R ’\ots% ’
X 4000 s i
a \ ol ST L
w \ “‘“'}n O\ g 2e0
O e W6
[+ 4 o \3efLS
g \ \2¢ M 0 ten
5 5000 ® Vg, © e
> \
n VALUES USED IN ANALYSES
== == Driven Piles \
~ Spread Footings \
6000

KEY :

DIRECT SHEAR TEST DATA

® Tests at field moisture content
O Tests at increased moisture content

LEROY CRANDALL 8 ASSOCIATES

PLATE A-3



LOAD IN KIPS PER SQUARE FOOT

- 08 09 10 20 30 40 S50 60 70
v .. Boring 2 at 11'
- ‘_ / CLAYEY SAND

N 4

INCH

oo ! «

INCHES PER

Boring 1 at 54'
CLAYEY SILT

L de. Sl wh '™
IN

&

2
o
<
=
ad
% .

Water added to sample from Boring 2 after consolidation
under a load of 3.6 kips per square foot. The other
sanplg tested at field moisture content.

2 CONSOLIDATION TEST DATA

§ | LeROY CRANDALL AND ASSOCIATES




P,

‘P bareaded, | orobun O Sl we_ . alo_ v

- Bib6

o8

K 1

-

INCH

INCHES PER

CONSOLIDATION

0

LOAD IN KIPS PER SQUARE FOOT
04 03 06 07 0809 10

2.0

3.0 4,0

~.~_l

. Boring 7 at 44'
SILTY CLAY

NOTE:

Samples tcsted at field moisture content,

CONSOLIDATION TEST DATA

LOROY CRANDALL AND ASSOCIATES

. PL‘?E S



LOAD IN KIPS PER SQUARE FOOT
04 O3 Q6 07 0809 10 2.0 30
w

- Boring 10 at 50'
/ SILTY SAND

INCH

_oko_st ¢

INCHES PER

Boring 9 at 68°'
SANDY SILT
5 -/

-

;
-4
]

CONSOL {DATION

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES




2
: LOAD IN KIPS PER SQUARE FOOT
- 00.4 0.5 Q6 07 0809 10 20 30 40 £0 60
‘ Boring 10 at 65'
- ™~ SANDY CLAY
;_% 0.01 \‘Tr‘
— b ~
Rl N
1 1 E o0 §\
= T 0.03 ' [
[P - 1'%}
¥ z \

o 2 0.06 I e
. o » ~ / B

= o«
~| 18 e Boring 11 at 3' _/ A
: 3 \ SILTY CLAY - 1
£ 13 N
_~ g 0.05 ™ < '
- o ~ \

Y
™ ~ A
0.06 N
~
~
~N
~
~
0007 N~ \
NOTE: Water added to sample from Boring 1! after N v 8
congolidation under a load of 1.8 kips per "]
square foot. The other samuple tesated at field i

i!:! _ 0.08 noisgure content. | L
i CONSOLIDATION TEST DATA
"
p LeROY CRANDALL AND i




bos.

J/‘

. .
Ve Pl

< 4

ﬁﬂ.ﬂgugg_igE.

i

B-8lowk | bare 5/

.-
08

CONSOL IDATION

INCH

iINCHES PER

IN

0.01

0.02

0.03

0.04

0.05

0.06

0.07

()QA 05 06 07 0809 10 2,0 30 40 50 60 70 80 |
| ﬂ
—~0 .l _ Boring 17 at 1'
T — /T SILTY CLAY
-
el ~— 1
N N
N
N
N
A
N ~
AN
N\
N
\ \
—
~e_ \
~
+ Boring 12 at 24" \
B SANDY SILT
\\b\\\\ \*'.\\ - \\» ‘\
T~ T~ \
\\\ TS
w’\ -~ X
=~ ~~
\\\\\\ \\\\~\. \
) ‘\\\\\\*l\\ B T -
\\\
~_
|
NOTE: Water added tc sample from Boring 17 after comsolidation

LOAD IN KIPS PER SQUARE FOOT

under a load of 1.8 kipe per squsre foot. The other
sample tested at field moisture content.

CONSOLIDATION TEST DATA

~ LeROY CRANDALL AND ASSOCIATES
PLATE A-4.5




\
IR
5 . BORING NUMBER
AND SAMPLE DEPTH: Boring 6 at 1%' to 3%' Boring 13 at 0' to 2'
"
. 5
-3 "SOIL TYPE: SILTY CLAY SILTY CLAY
o
~3
' MAXIMUM DRY DENSITY 117 120
v (L5S./CU.FT.)
"
.2
OPTIMUM MOISTURE “ONTENT : 13 11
- (% OF DRY WT.)
&
- TEST METHOD: ASTM DESIGNATION Di857-70.

COMPACTION TEST DATA

LeROY CRANDALL AND ASSOCIATES
PLATE A-5
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3

CHi

-

J.l‘

D wP,_

o Tey]

R

“od

‘DR? B

i

9

=Y P‘)/8:

281064 9

200,

¥ rogTEe 13

BORING NUMBER
AND SAMPLE DEPTH .

SOIL TYPE.

CONFINING PRESSURE :
( LBS./SQ.FT.)

FIELD MOISTURE CONTENT :
(%)

EXPANSION FROM FIELD TO
SOAKED MOISTURE CONTENT:
{%)

SOAKED MOISTURE CONTENT !
(%)

SHRINKAGE FROM FIELD TO
AIR -DRIED MOISTURE CONTENT
(%)

AIR-DRIED MOISTURE CONTENT .
(%)

TOTAL VOLUME CHANGE':
(%)

EXPANSION TEST

Boring 2 at 4'

SILTY CLAY

Boring 4 at 3'

SILTY CLAY

DATA

LeROY CRANDALL AND ASSOCIATE
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BORING NUMBER
AND SAMPLE DEPTH ! Boring 11 at 1' Boting 15 at 2'

SOIL TYPE SILTY CLAY SILTY CLAY

CONFINING PRESSURE : 200 200
(LBS /SQ.FT)

FIELD MOISTURE CONTENT .
(%)

EXPANSION FROM FIELD TC
SOAKED MOISTURE CONTENT |
(%)

SOAKED MOISTURE CONTENT
(%)

SHRINKAGE FROM FIELD TO
AIR -DRIED MOISTURE CONTENT
(%)

AIR -DRIED MOISTURE CONTENT
(%)

TOTAL VOLUME CHANGE .
(%)

EXPANSION TEST

LAROY CRANDALL AND ASSOCIATES
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mo——
b

"'M"

T3

,
i 5

3

K

. |
o o

[

s

e

; o.z!

y

H oR.

v
g1

’Ju Ao

BORING NUMBER
AND SAMPLE DEPTH:

SOiL. TYPE .

CONFINING PRESSURE .
(LBS./SQ.FT.)

INITIAL MOISTURE CONTENT .

(%)

FINAL MOISTURE CONTENT .
(%)

DRY OENS!ITY .
(LBS./CU. FT.)

EXPANSION INDEX :

TEST METHOD .

Boring 6 at l' to 3%'

SILTY CLAY

144

10.9

23.8

104

57

UNIFORM BUILDING CODE STANDARD
NO. 29-2, EXPANSION INDEX TEST.

Boring 13 at 0 to 2°'
SILTY CLAY

144

11.3

21.8

107

31

EXPANSION INDEX  TEST  DATA

LeROY CRANDALL AND ASSOCIATES
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—g@ SN UMIT-EMERY COMPANY 40 ingizondent Conmarcial Testing Ladoratery Istablished 1910
| ‘

file Yo, 1030 Sats Receivaed 3/17/81
Lab No. Uaettl =] 71 Date of Report 3/
- 0w - ¢ T S — e remeemamermeet S SOt MS—————
-Project 210G Type Mat'l.__ Soil
Jharge LE_ROY CRANDALL & ASSCC.
“3oring No.__4 Depth veD T.I, 4.0 assumed Gf 1.0 agzumed
. . i
| "R" VALUE DETERMINATIOM Remarks:
| pry we.___1006.5
- ]
_ i
L Mold 1 2 ) 4 As Received ‘ ;
e . . 'q. 4
Water Acded (+] 90 -5 50 10 Size wt. s Ret'd. % Pass‘qg. |
‘| Net Wet Wt. 1290 | 1275 l12s0 | 1230 A
A\ water |2e.2 | 267 Joa.2 |22.2 2
‘. _Gage Pressure 6 10 15 23
——FGaqe Pressure {Corr.) 90 150 230 350
. Exudation Press. 135 165 265 320
‘ ﬂeight 2.60 2.50 2.5% 2.45
. Mold Gross Wt. 3071 3030 3068 3056 |
" Mold Tare 2105 2090 2094 2094
Mold Net Wet W:. 966 940 | 974 962 |13
1
Defl. by Exp. Press. 48 52 71 91
= 3/4
G. E. by Exp. Press. 1.60 1.73 .237 3.
n 3/8
| _stab. @ 80 PSI (1000) 5 55 45 41
) sm‘ @ 160 PSI (2000] 133 1.’-0 1]2 IOB%M
»e - Total
Turns Displacement Go_} . 5.30 4 80iDry Wt.
R-Valiaa (Uncorrected) 10 17 J ' Xs Total
- ] . S;.z WE. Ret. pass. Pass.dl § Pass
" R-Value (Corrected) 3 10 17 22
f“s G.E. by Stab. 1.18 1.7% 1.06 1.00 g
= G.E. by Expan. 1.60 1.73 LR 3.03 .16
! - P o130
1, Mold Net Dry Wt. 754 L i 7]
) _Dry bensity He. G, 13,3 oL 50
[ 5 .
r..__-- ‘:;-.‘».':”‘-—"' .-.v:.::.".':.:..—.'zr:'r'_:.:l.: fe—— 100‘ | ‘
R-value by exudation vressure 2 ~00 |
we _R-Value by expangion pressure e e DY m-,.i *For R-Vaius Batching |
R-value at Equilibrivam 3 Byi B Ua rap.d 44 g vwhen 108 Rock z

o f

| i

PLATE A-9.1
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_® SAITH-EMERY COMPANY 1

file Mo.__H030

Y &« 8 T 1

b Lnb No. —Ml’—-—lvq

L A . 1]

aindependent Commercial Jeshing taderat

cats Aecelved

oty (stablished 1516

s /17848

cate of Rapors___1/28/81

" S ——

A —

S ——

R-value at Equilibrium

[
1]

fy: Boud.._ Skt

PLAYE

Project, A81064 Type Mat'l. soil
harge LE ROY CRANDALL & RSSOC.
Joring No.. 6 Depth 1} - 3} o.1. 4.0 assumed ce 1.0 assumed
A : — —
WR" VALUE DETERMINATION Remazks! !
‘ DIY we. 10§B.O g‘
|_Mold 7 g | 9 hs Received :
) " : " ‘ . ' |
'”[_Water Added (+) 50 70 990 Size We. s Ret'd. 4 Pass q.__;
. Net Wet Wt. 1250 | 1220 |1290 1}
‘ 1 s water 17.0 18.9 | 20.8. 1. : .
: 3/4 |
cage Pregsure 12 6 4 / 1
5 1/2 i
| Gage Pressure (Corz.) 180 20 55 / ‘
- ——m a K
Exudation Press. 365 320 230 3/ !
‘ . ; 2. 4 !
| “seighe 7.40 | 2.51 | 2-58 — I
- Total i
Mold Gross Wt. 3117 | 3132 | 128 Dry Wt I
' }) g - ~a |
| wola Tare 210 2094 | 2092 Used® Corr.iPass3 rz.sRess G4
A : -—'""'ﬂ
_Mold Net Wet Wt. 1017 1038 | 1036
' 1
i Defl. by Exp. Press. 16 5 0 |
il 3/4 :
_G. E. by Exp. Press. 0.53 | 0.17 0 L : - \ 1
|_stab. @ 80 PST (1C00) 54 01 67 4 , ‘
4
stak. @ 160 PSI _(2000) 127 139 | 148 == =__=53=L$====J===== ]
Turns Displacentent 3.95 4.50 5.40 Dry Wt. .‘
R-Value (Uncorr'ected) 14 4 3 ) % X Total
1d ] 3 sizd We. | Re”. pass.| Pass.d % Pass_
-_R-Value (Corrected) X : j , :
) ) 9, o
I G.E. by Stab. 16 | L.ie | 1.2 ,
0.%3 0.17 0 16 H
G.E. by Expan. O
[ neo ik T 301
! Mold Met Drv Wt. _ _ ; i
Dry Densi [ 110.0] 10% 0 1008 0. .
- «::;;;:_;..-.;:.—_:_-:;_*.:::_-"_.___.._.»——*——:.- e o P R e e —— B e [0 —
j _R-value by exudation ouessure " 200 ;
;)l, - ——— _.._-.——.——-l
_R-value by expansion Pressuiv Dry W&.| Tror R-value Batching |
{ 6 %4 | ‘ when 1,08 Rock :

A-9.2
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]* VALUE DETERMINATION e - Cover thickness by Etab. Reqg, vs.
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Exudation Prassure {psi) .
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