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LeROY CRANDALL AND ASSOCIATES geotechnical consultants
a subsidiary of Law Engineering tacsimile (B18) 248-4308 . telephone (818) 243-4140

October 16, 1987

Howard Huphes Properties
13250 Jefferson Boulevard
Los Angeles, California 90094

Atrention: Mr. P. C. Swan
Project Manager
(LC&A Job No. AE-86125-1)
Howard Hughes Realty (KB /606-7607)
6167 Bristol Parkway, Suite 330
Culver City, California 90230

Attention: Ms. Stephanie Miller
Gentlemen:

We are pleased to submit this "Report of BLuff Stability Investi-
gation, Tentative Tract Nos. 44857, 43415, and 43416, South of Jefferson
Boulevard between Lincoeln Boulevard and Centinela Avenue, Los Angeles,
California, for Howard Hughes Properties and Howard Hughes Realty"™.

The scope of this investigation was planned in collaboration
with Mr. P. C. Swan of Howard Hughes Properties, Ms. Stephanie Miller of
Howard Hughes Realty, and with Mr. George Colvin of Psomas and Associ-
ates,

This report presents the results of analyses to determine the
stability of the bluff above the Playa Vista Project at the toe of the
bluff, and two residential developments at the top of the bluff. The
report includes studies by LeRoy Crandall and Associates and by Kovacs-
Byer and Associates. The soil and geologic conditions are discussed in
the report, and recommendations are presented for remedial grading to
protect the proposed developments from slope problems. The detailed
exploration and tests on which our recommendations are based are con-
tained in the appendixes to the report.
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(LC&A Job No. AE-86125-1)
(KB 7606-7607)

We will be happy to discuss the recommendations with you and
would welcome the opportunity to provide any additional information that
may be necessary.

Respectfully submitted,

LeROY CRANDALL AND ASSOCIATES

Reviewed by: by =
Mervin E. Jeohnson
‘7€;f1AA£l~ Senior Engineering Geologist
LeRoy Crandall by ( i %@1
Chairman

James L. Van Heveren
- Senior Engineer/Vice President

KOVACS-BYER AND ASSOCIATES
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This report presents the results of analyses to determine the
stability of the bluff adjacent to the Playa Vista Project for Howard
thaghes Properties (Tentative Tract Ne. 44857) and two residential
developments for Howard Hughes Realty (Tentative Tract Nos. 43415 and
43416). The limits of the bluff are shown on Plate 1, Location Plan.
The bluff between Lincoln Boulevard and Centinela Avenue forms the
approximate southern boundary of Tentative Tract No. 44857 of the Playa
Vista development. Tentative Tract Nes. 43415 and 43416 are located at
the top of the eastern half of the bluff.

This investigation was performed to address questions raised by
the City of Los Angeles, Grading Division regarding the stability aof the
bluff adjacent to the three tentative tracts and the impact of that
stability on the proposed developments.

This report covers the investigation of the approximate western
5,000 feet of the bluff as performed by LeRoy Crandall and Associates
(1.CA), and the investigation of the approximate esastern 5,000 feet of
the bluff performed by Kovacs-Byer and Associates Ine. (KBA). The
limits of the two study areas are indicated on Flate 1. Appendix A
describes the soil and geologie conditions and the explorations, test-
ing, and analyses performea for the LCA investigation. The KBA report
is presented in Appendix B. Landscaping recommendations, prepared by

The SWA Group, are attached as Appendix C.
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Dur professional services have been performed using that degree
of care and skill ordinarily exercised, under similar circumstances, by
reputable geotechnical consultants practicing in this or similar locali-
ties. No'other warranty, expressed or implied, is made as ro the
professional advice included in this report, This report has been
prepared for Howard Hughes Propertics and Howard Hughes Realty and their
design consultants to be used solely in the determination of bluff
stability. The report has not been brepared for use by other parties,
and may not contain sufficient information for purposes of other parties
or other uses,

BLUFF DESCRIPTTON

The bluff is a north-facing slope formed by erosion by the
ancestral Los Angeles River. The top of the bluff varies from approxi-
mately Elevation 130 to 160 feet above sea level. The base of the bluff
varies from approximately Elevation 10 to 25 feet. The average slope of
the face of the bluff varies from about 1-3/4:1 (horizontal to vertical)
to 2-1/2:1.

The existing City of Los Angeles North Qutfall Sewer is located
within the bluff some 35 to 45 feet above the toe, The sewer, which was
constructed in 1925, consists primarily of cast-in-place concrete with a
vitrified clay block lining constructed in an open excavation that was
subsequently backfilled. The sewer is founded in the undisturbed bluff
materials. Cabora Road, a sewer construction and maintenance road, has
been constructed along the sewer right-of-way. The sewer is in a tunnel

along the easternmost 2,000 feet of the bIuff.
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The bluff is composed Principally of late Pleistocene age dune
sand. Although classified as "dune sand”, these soils actually contain
varying amounts of fines; much of the materials are classified as silty
sand. These natural deposits are somewhat cemented and although bedding
was observed in these materials, the bedding is relatively flat.

Fill seils were encountered over the sewer and on the portion of
the slopes below the sewer.

POTENTIAL HAZARDS

The natural materials encountered in the bluff are dense,
slightly cemented, sandy deposits, The natural deposits do not contain
adverse geologic structure that could create slope stability problems.
Fill soils occur on the portion of the slope below the sewer. Such fill
50ils are the resuit of both sewer construction and maintenance of the
sewer access road,

The bluff is considered grossly stable (not potentially subject
to deep seated sliding). However, construction of the North Qutfall
Sewer along the bluff has resulted in some oﬁersteepened portiens of the
slope above the sewer with subsequent slumping of some portions of this
slope. Such slumping will continue to oceur until the portion of the
slope above the sewer reaches a stable inclination.

The soils in the bluff are susceptible to erosion. Localized
erosion has occurred where drainage of runoff has been directed over the

top of the bluff,
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The potential hazard for development at the toe of the bluff is
rclated to the accumulation of soil debris at the toe of the slope.

Such debris Is a result of shallow surficial failures and erosion within
the lower slope below the sewer. The sewer maintenance road is at least
30 feet wide and serves as an effective catchment for soijl debris from
the upper slope. The hazard at the teoe of the slope can be reduced by
flattening the lower portion of the slope, removing the fill soils below
Cabora Road or by placing a compacted fill on the face of the slope
below Cabora Road.

The potential hazard for development at the top of the bluff is
the gradual retreat of the edge of the bluff due to both erosion and
slumping caused by the oversteepened portions of ghe slope. 1In our
opinion, there is little likelihood of the slumping ever reaching the
top of the bluff and therefore the bluff does not pose a hazard to the
existing development at the top of the bluff. Where development is
planned on Tracts 43415 and 43416, the potential for slope retreat can
be eliminated by trimming the slope.

RECOMMENDATIONS

GENERAL

Four basic areas of the bluff where remedial grading is recom-
mended are identified on Plate 2, Remedial Grading Plan. These areas
are: 1) below Cabora Road; 2) below Tract 43415 above Cabora Road: 3)
bélow Tract 43416 above Cabora Road, and west of the sewer tunnel; and

4) between Tracts 43415 and 43416 above Cabora Road.
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Throughout the remainder of the bluff, remedial grading is not sug-
gested; in fact, the slope will be better if left in the Present con-
dition,

Two large cariyons are being filled as part of development of
Tracts 43415 and 43416. The filling will result in compacted fill
slopes at the east end of Tract 43415 and the west end of 43416,

1f the recommendations provided below are followed, we believe
that the presence of the bluff will not adversely affect the Playa Vista
development (Tentative Tract 44857) and Tracts 43415 and 43416, How-
ever, we would recommend that a building setback conforming with the
City of Los Angeles Code for structures be provided at the toe of the
slope.

All areas requiring remedial grading will have to be replanted.
A list of recommended planting material. is presented in Appendix C.

REMEDTAL GRADING

AREA 1 - S10PE BELOW CABORA ROAD

Area 1 invelves the portion of the slope below Cabora Road. The
slope is locally mantled by fill soils which are potentially unstable.
this slope could be trimmed or flattened to 2-1/2:1 (horizontal to
vertical) where fill is present. As an alternative, where the slope
cannot be trimmed due to the existing sewer, the condition can be
improved by placing a stabilization fill against the bluff face.

The face of the.stabilization fill may be constructed at 2:1:

the fill should be at least eight feet in thickness. The stabilization

I
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fill should be properly benched into the underlying materials. All of
the existing fill, such as backfill around the gewer, would not have to
be excavated as part of the benching. All required fill should be
placed in lvose lifts not exceeding eight inches in thickness and
compacted to at least 90%. The on-site soils may be used in the re-
quired fill; the materials should be brought to within 2% of optimum
moisture content prior to compacting.

The face of the completed stabilization fill may be constructed
at 2:1 (horizontal to vertical). We recommend that the s0ils he over-
filled and trimmed back to achieve a firm surface. The drainage,
benchiﬁg, and terrace requirements of the City of Los Angeles Building
Code should be followed for stabilizatiom fills.

AREA 2 - SLOPE BELOW TRACT 43415

The slope below Tract 43415 should be flattened to 1-374:1
(horizental to vertical). The drainage, benching, and terrace require-
ments of the City of Los Angeles Building Code should be followed.

AREA 3 - S10OPE BELOW TRACT 43416

Area 3 involves the slope below the western portion of Tract
43416 (west of the sewer tunmel outlet). This slope should be flattened
to 2:1 (horizontal to vertical). The drainage, benching, and terrace
requirements of the City of Los Angeles Building Code should be followed.
The remainder of the slope below Tract 43416 may be left in its current
condition provided that locally oversteepened areas be supported by 2:1

stabilization fills.

I



AE-86125-1 Page 7

Area 4 includes a portion of the bluff above Cabora Road between
Tracts 43415 and 43416, This area extends from the canyon between the
tracts east to Tract 43416, A a@bris basin should be constructed at the
mouth of the canyon to prevent debris generated within the canyon from
crossing Cabora Read. In addition, the oversteepened portion of the
slope between the canyon and Tract 43416 should be trimmed of all slump
debris and surface drainage above the oversteepened portion should be
intercepted by constructing a sidehill drain near the top of the cut
slope.

Although the factor of safety of this slope within Area 4 is
slightly lower than the minimum normally acceptable, if the recommenda-
tions are Implemented, it is our cpinion rhat the slope will not present
a hazard to the developmenis at either the top or the toe of the slope.

BUILDING SETBACK/DEBRIS WALL

Because of the possibility of soil debris accumulating at the
toe of the slope, we recommend that building setbacks as provided for in
the City of Los Angeles Code be established from the toe of the slope.
Debris walls near the toe of the slope could be used in place of or to
reduce building setbacks. Debris walls should be capable of retaining
at: least four feet of material behind the wall. Access should be

provided behind the wall for the removal of any accumulated soil debris.
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Walls should be designed to resist an active pressure egual to that
developed by a fluid with a density of 35 pounds per cubic foot. Weep
holes should be provided within the wall to prevent the development of

damaging hydrostatic pressures behind the wall.
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LeROY CRANDALL AND ASSOCIATES geutechnicat consultants O p.o. box 25088 [T 500 grand central ave. £ glendale, ca. 91201-3009

a subsidiary of Law Engineering facsimile {818) 2465-4308 telephone (B18) 243-4140

October 16, 1987

Howard Hughes Properties
13250 Jefferson Boulevard
Los Angeles, California 90094 (Job No. AE-86125-1)

Attention: Mr, P. C. -Swan
Project Manager

Gentlemen:

Appendix A

BIuff Stability Investigation
Playa Vista Project

Tentative Tract No. 44857
South of Jefferson Boulevard
Between Lincoln Boulevard and
Centinela Avenue

Los Angeles, California

This Appendix describes the soil and geologic conditions and the
explerations, testing, and analyses performed during our investigation
of the stability of a portion of the bluff adjacent to the Playa Vista
Project.

Respectfully submitted,

LeROY CRANDALL AND ASSOCTATES

by

Mervin E. Johnson

Senior Engineering Geologist
by d

James L. Van Beveren
Senior Engineer/Vice President
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APPENDIX A

INTRODUCTION

This Appendix A contains the results of the LCA investigation of
the stability of a portion of the bluff adjacent to the Playa Vista
Project. Appendix A is concerned with the approximate western 5,000
teet of the bluff. Appendix B of this report addresses the approximate
eastern 5,000 feet of the bluff investigated by Kovacs-Byer & Associates.

Qur investigation was authorized to determine the statie physi-
cal characteristics of the soils within the bluff to enable a determi-
nation of the bluff stability. The investigation was ta include geo-
logic mapping of the surfacc of the bluff hetween Lincoln Boulevard and
the Howard llughes Realty property to identify the general characteris-
tics and distribution of the geologic units and to locate arcas of water
seepage, erosion, slumps, and other indications of potential insta-
bility. We were also to explore the soil conditions by drilling ex-
ploration borings and determine the strength of the materials by per-
forming laboratory tests upon the undisturbed samples., Because the
upper portion of the slope is not part of the Playa Vista Development
property, the borings were drilled from Cabora Road, parallel to and

some 40 feet above the toe of the bluff.
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PRIOR INVESTIGATIONS

We have performed several investigations on the adjacent proper-
ties at the top of the western portion of the bluff. Reports covering

these prior investigations are as follows:.

Report of Preliminary Geotechnical Investigation, Proposed
University Expansion, Fordham Road and 78th Street, Los
Angeles, California, for the Loyola-Marymount University,
dated October 27, 1982 (our Job No. AE-82255).

Report of Preliminary Foundation Investigation, Proposed
Corporate Headgquarters, Lincoln Boulevard South of Jeffer-
son Boulevard, Los Angeles, California, for the Hughes
Alrcraft Company, dated February 9, 1983 (our Job No.
A-82139-B).

Report of Geotechnical Investigation, Proposed Corporate
Headguarters, Lincoln Boulevard South of Jefferson Boule-

vard, Los Angeles, California, for the Hughes Aircraft
Company, dated April 19, 1983 (our Job No. ADE-83049) .

GEOLOGIC MAPPING
A detalled geologic map was prepared of the bluff surface

between Lincoln Boulevard and the Howard Hughes Realty property. The
geologic mapping was performed to ascertain the general characteristics
and distribution of geologic units, and to locate areas of erosion,
slumps and other indications of potential instability. The mapping
included observing areas of water seepage or evidence of water seepage,
such as the presence of water-loving vegetation. The results of the

geologic mapping are presented on Plates A-1.1 and A-1.2, Geologic Map.
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SITE _CONDITIONS

PHYSTOGRAPHY

The bluff between Lincoln Boulevard and Centinela Avenue forms
the approximate southern boundary of the Playa Vista Development ever a
iength of about 10,000 feet., OQur firm investigated the western 5,000
feet of the bluff. Within this portion, the bluff varies from approxi-
mately 120 to 140 feet in height; the average slope of the face of the
bluff varies from 1-3/4:1 (horizontal to vertical) to 2-1/2:1.

NORTH OUTKALI, _SEWER

The existing City of Los aAngelecs, North Outfall Sewer is located
within rhe lower portion of the bluff. The sewer construction and
maintenance road, known as Cabora Road, is located over the sewer some
35 to 45 feet above the toe of the bluff. Based upen drawings furnished
us, the sewer was constructed in 1925 and is semi-elliptical in shape,
10%-feet high, and is constructed of cast-in-place concrete with a
vitrified clay block lining. The sewer was designed to be bedded
entirely within natural materials. Within the section of the bluff
covered by this investigation, the sewer was constructed in an open
excavation that was subsequently backfilled, The exact location of the
sewer within Cabora Road has not been defined on the survey drawings
provided us, but its general location can be estqblished by the loca-
tions of manholes within the road. The location of the sewer on the
biuff is shown in the fellowing generalized sketch. The approximate

original grade is also shown on the sketch.
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EXISTING
GRADE

ORIGINAL GRADE
(BEFORE SEWER
CONSTRUCTION)

CABORA
I ROAD OVERSTEEPENED PORTION

OF SLOPE

FILL SOIL

NORTH OUTFALL
SEWER

Although the sewer trench was subsequently backfilled, the
roadway was preserved and the oversteepened cut portion of the slope
remained. The present height of the oversteepened portion of the slope,
which is most evident east of Boring 3, varies from about 25 feet to 40
feet. The slope of this oversteepened portion varies from about 1:1 to
1-1/4:1 (horizental to vertical).

ADJACENT PROPERTY

The south property linme for the Playa Vista Development within
the.limits of this study is located approximately along Cabora Road.
The adjacent property at the top of the bluff is occupied (from west to
east) by the Hughes Aircraft Headquartefs Facility, Loyola Marymount
University, and residential development. The locations ﬁf these adja-

cent areas are identified on Plate 1.
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The Hughes Aircraft Headquarters Facility was constructed within
the upper portion of the bluff, significantly reducing the total slope
height in this area. The remnants of a secondary access road from
Cabora Road to a former building is present on the slope below the
planned Leavey Campus of Loyola-Marymount University. This secondary
road has been breached by erosion.

YEGETATION

The existing vegetation adjacent to and below the Hughes Air-
craft Headquarters Building and the Loyola-Marymount Leavey Campus is
generally sparse consisting of scattered grasscs and weeds with some
light brush. A relatively heavy pgrowth of vegetation was observed
immediately above Cabora Road south of the Leavey Campus, A portion of
the slope above Cabora Road and immediately below the primary Loyola-
Marymount Campus and the residential development to the ecast of the
Campus has been planted in ice plant. There are significant bare
portions of the slope principally below Cabora Road and on the castern-
most portion of the bluff.

EXPLORATIONS

The bluff materials were investigated by drilling seven explora-
tion borings to depths of 19 to 60 feet. The locations of the borings
are shown on on Plates A-1.1 and A-1.2. The locations of borings from

our nearby projects on the adjacent properties at the top of the bluff

are also shown.
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During the drilling of Boring 5, a portion of the sewer liner
was encountered at a depth of approximately 19 feet. Boring 5 was
subsequently abandoned and Boring 5A was drilled approximately 280 fest
to the Wesffof Boring 5. All of the borings were drilled utilizing
bucket-type drilling equipment. Caving of the boring walls occurred and
Borings 1 through 4 were terminated due to heavy caving when water was
encountered at about Elevation +2.

The soils encountered were logged by ogr field technician, and
undisturbed and loose samples were obtained for laboratery inspection
and testing. The logs of the borings are presented on Plates A-2.1
through A-2.7; the depths at which undisturbed samples were obtained are
indicated to the left of the boring logs. The energy required to drive
the sampler twelve inches is indicated on the logs. The soils are
classified in accordance with the Unified Soil Glassification System
described on Plate A-3,

LABORATORY TESTS

The field moisture content and dry density 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.

Direct shear tests were performed to determine the strength of
the soils. The tests were performed on undisturbed samﬁles and on
remolded samples compacted to 90% of the maximum density obtainable by
the ASTM Designation D1557-70 method of compaction, These samples were

tested at field or optimum moisture content and at increased moisture
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content after scaking for at least 24 hours. FEach sample was tested at
two different surcharge pressures. The shear values determined from the
direct shear tests are presented on Plates A-4.1 through A-4.3, Direcect
Shear Test Data. 1In addition to testing the samples obtained during
this investigation, direct shear test results were availsbe from our
prior investigations on the adjacent properties at the top of the bluff.
The results of the prior shear tests on samples from nearby prior
borings are presented on Plate A-4.4.

To assist in classificarion of the soils, the percent passing
the No. 200 Sieve was determined on 22 samples, The tests were per-
formed in accordance with the ASTM Designation D1140-54 test metheod.
The results of those determinations are presented on Plate A-5, Sieve
Data.

The optimum moisture content and maximum dry density of the
existing fill soils were determined by performing compaction tests on
two samples. The tests were performed in accordance with the ASTM
Designation D15357-70 method of compaction. The results of the tests are
presented on Plate A-6, Compaction Test Data,

GEOLOGY
GENERAL

The Ballona Bluff, also known as the Ballona Escarpment, is an
erosional feature formed by downcutting of the ancestral Los Angeles
River, which has since been redirected to the south. The bluff is

composed principally of late Pleistocene age dune sand which has been
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generally interpreted as ancient offshore bars modified by wind and
stream action since their emergence from the ocean (Poland et al.,
1959). According to Poland et al., rhese deposits were probgbly formed
during a high level of the seas immediately before the latest Pleis-
tocene withdrawal which instituted the cutting of the present escarp-
ment. The dune sand is underlain by marine and continental deposits of
the late Pleistocene age lakewood Formation (Department of Water Re-
sources, 1961).

The geologic materials exposed in the bluff and mapped during
this investigation are identified on Plates A-1.1 and A-1.2. Other
features mapped during the investigation, such as slumps, bedding
attitudes, and a spring are also shown.

GEQLOGIC MATERIALS

General

Sections at each of the boring locations have been prepared and
are preseﬁted on Plates A-7.1 through A-7.7, Geologic Section. The
geologic conditions observed in this investigation and the topography of
the existing bluff are shown on the sections,

Fill Soils

Up to 20 feet of fill was encountered in our exploration borings
adjacent to the North Outfall Sewer. The fill consists primarily of
silty sand and sandy silt and is backfill placed over the sewer, which

was constructed In an open excavation in this area.
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Additional fill deposits overlie the lower portions of the
slope, These fill deposits are a result of prior sewer comstruction and
maintenance of Cabora Road, where soil debris has accumulated on the
road and has been cast over the side of the road, and construction of
the Hughes Aireraft headquarters building.

Only minor deposits of fill (less than one foot thick) were
observed on the adjacent properties at the top of the bhluff.

Alluviunm

The flood plain adjacent to the base of the bluff is underlain
by approximately 100 feet of recent alluvium deposited by the ancestral
Las Angeles River. The upper 20 to 30 feet of alluvium is composed
primarily of soft silty clay and clay with layers of silt and sand.
Underlying the seoft surficial deposits is another 20 to 30 foot thick-
ness. of firmer silt and clay sediments. The lowermost 30 to 50 feet of
sediments are composed of sand and gravel, and are described by Poland
et al. (1959) as the "50-foot gravel™, a ground water aquifer.

The alluviwn was not encountered in our expleoration borings,
which were drilled in the bluff above the flood plain,

Dune Sand

The bluff above Cabora Road is capped by a variable thickness of
late Pleistocene dune sands. These sands are well sorted and clean.
Bedding structure within the dune sand is generally poorly developed or

absent. Cross-bedding, however, is common.

I
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Lakewood Formation

Underlying the dune sands is the Lakewood Formatien, which is
described by Poland et al. (1959) as consisting of sand and gravel with
some silty layers. The sediments are only. slightly cemented“énd are
high erodible. The Lakewood Formation in the bluff area is similar to
the overlying Pleistocene sands and the contact has not been identified
on either the geologie map or the boring logs. The Lakewood Formatien
unconformably overlies the early Pleistocene age San Pedro Formation at
depth.

GROUND WATER OCCURRENCE

Cround Water

Water was measured in five of our borings at depths of 530 to 55
feet, corresponding to an elevation of one to Lhree feet sbove mean sea
level (Elevation t1 to +3). This water level is at least 15 feet below
the toe of the bluff and is consistent with water levels cbserved
elsewhere within the Playa Vista development. As a result, ground water
will not adversely impact the bluff stability.

Springs

Surface waters percolating through the dune sand occasionally
resurface as springs in the bluff face, and may contribute to slope
erosion. One spring was observed crossing Cabora Road approximately 260
feet west of Boring 2 (see Plate A-1.1, Geologic Map). Accelerated
crosion does not appear to have resulted from the spring flow, altheugh
water-loving vegetation associated with the spring may mask or dis-

courage erosion,

L
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SLOPE STABILETY

GENERAL

The geologic mapping of the bluff did not reveal the presence of
any deep-seated rotational or translational landslide failures. There
was no indication of failure of the slopes below Cabora Road. Shallow
slumps were observed to occur in a secondary road cut made above Cabora
Road. Deeply incised erosion gullies were found in areas where surface
water vunoff has been allowed to flow over the edpge of the bluff.
SLUMPING AND SLOPE RETREAT

The bluff within the study area varies in height from approxi-
mately 120 to 140 feet. The upper portions of the slope are generally
inclined from 1-1/2:1 to 2:1 (horizontal to wvertical). The slope below
Cabora Road has inclinations varying from 1-3/4:1 to 3:1. Localized
erodion gullies are steeper.

The naﬁurally weathered slopes do not contain any indications of
deep-seated instability and the layvering within the sedimentary materials
was chserved to dip in a favorable direction inte the slope. The bluff
appears to have reached an essentially stable slope configuration prior
to the construction of the sewer outfall. Cabora Road and the secondary
access road were cut into the slightly cemented sands at inclinations
of 1/2:1 to 1:1 (horizontal to vertical). The oversteepened portions of
the slopes have subsequently retyeated by a combination of shallow
slumping (mass wasting). The cut slopes are likely to continue slumping

until a stable configuration is reestablished, probably when the slopes

=



AE-8B6125-1 Page A-12

reach an inclination of 1-1/2:1 to 2:1. Many of the old road cuts
appear to have already stabilized at inclinations of approximately
1-1/2:1.

SLOPE EROSION

Steeply incised erosion gullies have formed where surface water
runoff has drained over the edge of the bluff. An example of this
process has formed immediately to the north of the central depression in
the Loyola-Marymount University proposed Leavey Campus site. Mass
wasting occurred as rainwater accumulated in a depression at the top of
the bluff and drained over the edge. The runoff resulted in an erosion
gully by direct scouring, and by secondary slumping of adjacent sedi-
ments into the widening chasm. A small access road on the bluff slope
was completely breeched, and a 100-foot section of steel pipe was placed
to carry surface water across the chasm. secondary slumping into the
gully is still continuing. The runoff from the top of the slope at this
location has been directed westerly by placement of an earth berm and -
excavation of a diversion channel.

STABILITY ANALYSES

Shear Strength

Direct shear tests were performed to determine the shear strength
of the bluff materials. The tests were performed on undisturbed samples
of the fill and natural soils and on remolded samples of the on-site
soils compacted to 930%. The shear tests are described in a previous
section Laboratory Tests; the test results are presented on Plates A-4.1

through A-4.4,
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Based upon the direct chear tests,

parameters were used in our analyses:

Gross Stability

Natural Soil:

Existing Fill Soil:

Compacted Fill Soil:

Surficial Stabilicy

Natural Soil:

Bxisting Fill Soil:

Compacted Fill Soil:

Cohesion
Angle of

Cohesion
Angle of

Cohesion
Angle of

Cohesion
Angle of

Cohesion
Angle of

Cohesion
Angle of

Page A-13

the following shear strength

= 250 pounds per square foot
Internal Friction = 33 degrees

= 100 pounds per square foot
Internal Friction = 32 degrees

= 300 pounds per square foot
Internal Friction = 33 degrces

= 200 pounds per square foot
Internal Friction = 30 degrees

= 100 pounds per square foot
Internal Friction — 30 degrees

= 300 pounds per square foot
Internal Friction = 33 degrees

The shear strength determinations are based on samples tested

both at field and optimum moisture contents and on samples that were

soaked prior to testing. The shear strengths used in our gross sta-

bility analyses are based upon a low daverage of the weaker tests.

However, the strengths used in the surficial analyses are based upon the

weakest of the wet samples tested.

The weakest strengths are more

appropriate to a surficial analysis than to a gross stability analysis.

It should be noted that some cohesion is used in all of the

analyses. The cohesion is justified by the shear tests and is obvious

when observing the materials in place in the bluff. In fact, recent
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trenching within the easterly portion of the bluff by Kovacs-Byer and
Associates For a fault study, showed that the materials will stand

- vertically for heights of more than ten feet for extended periods of
time, Cohesion is clearly present in the materials at field moisture
content. and we believe that cohesion is also present when these materials
become wet. (The cohesion value used in the analyses is deliberately
relatively low.) The cohesion is a result of intergranular cementation
between the so0il particles by the mineral content and by the amount of
fines in the soils {(see Plate A-5).

Groess Stability

Analyses were performed for various sections along the slope as
presented on Plates A-7.1 through A-7.7. The most critical conditions
occur along Section 4 where the slope is about 125 feet in height and
the average inclination of the slope is about 1.8:1 (horizental to
vertical). The results of the gross stability amalysis are presented on
Plate A-8.1, Stability Analyses (Gross Stability).

As shown, the most critical potential failure circle is through
the toe of the slope above Cabora Road where the slope was oversteepened
by the sewer construction. For this case, the slope has a static factor
of safety of 1.4 and a factor of safety of 1.1 when subjected to a 0.15g
lateral seismic force. The slope has a factor of safety of 1.5 for a
potential failure through the toe of the bluff at its full height.

These analyses are consistent with the observed performance of

the slope, where the prior sewer excavation resulted in an oversteepened

slope above Cabora Road.

I
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Surficial Stability

The surficial stability analyses are presented on Plate A-8.2,

The analyses were performed to determine the steepest slope possible to
achieve a factor of s;fety of 1.5 against surficial failure. The
allowable slope inclinations for this condition are as follows:

Natural Slopes: 1-1/4:1

Existing Fill Slopes: 2-1/2:1

Compacted Fill Slopes: 1-1/4:1
The analyses actually gave a factor of safety of 2.0 for a 1-1/4:1
compacted £ill slope, but we do not believe that steeper compacted fill
slopes would be appropriate.

CONCLUSIONS
GENERAL
Our analyses indicate that the bluff is grossly stable (not

potentially subject to deep seated sliding). However, the portion of
the bluff above the sewer was oversteepened by the sewer construction,
and this portion of the bluff above Cabora Road does not have as high a
factor of safety as would normally be considered acceptable. The
natural soils on the bluff are also stable against surfieial failure,
where the natural slopes are at an inclination of 1-1/4:1 or flatter.
The oversteepened portion of the bluff above Cabora Road is prese.ntly
between 1:1 and 1-1/4:1. Although the slope below Cabora Road has
performed relatively well, the fill soils below Cabora Road are suscep-

tible to surficial failure upon saturation where the slopes are steeper

than about 2-1/2:1%1.

=
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Drainage of surface waters over the top of the bluff and the
presence of the spring above Cabora Road have resulted in localized
erosion of the slope.

Flattening of the slopes above Cabora.ﬁoad, or placing a sta-
bilization fill over the face of the slopes, would be required to
achieve a greater factor of satety of the bluff. However, the portion
of the slope above Cabora Reoad is on the adjacent property and remedial
grading would not be possible. Furthermore, the placing of a stabili-
zation fill would place additional lead on the North Outfall Sewer and
we understand that the City is concerned about the structural capability
of the sewer to carry additional load.

The sewer was constructed in 1925 and the slope above the sewer
has been in its present condition for over 60 years. The only problem
resulting from the mass wasting of the slopes is the accumulation of
debris on Cabora Road, which is periodically cleaned. In our opinion,
if the maintenance of the road is continued in the current manner, the
performance of the portion of the bluff above Cabora Road is acceptable
and does not present a hazard to the development at the toe of the
bluff. Eventually, the oversteepened portion would stabilize at an
inclination of about 1-1/2:1. Any development at the top of the hluff
extending above a 1-1/2:1 plane upward from Cabora Road, could be endan-
gered. However, the average slope above Cabora Road is generally

flatter than 1-1/2:1.

I
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The portion of the slope below Cabora Road is locally mantled by
fi11 soils which are potentially unstable. We recommend that either
these fill soils be trimmed to a less steep inclination, or if suffi-
cient space is not available for flattening the slope without impactiﬁé
the sewer or Caboré Road, the fill could be stabilized by placing a
stabilizatien fill. Part or all of the fill could be removed prier to
placing the stabilization fill.

1f the above recommendations are followed, we believe that the
presence of the bluff will not adversely affect the Playa Vista develop-
ment along the Loe of the slope. However, we would recommend that a
nominal building setback be provided at the toe of the slope.

SIOPE STABILIZATION

The lower portion of the bluff, below Cabora Road, could either
be flattened to an inclination of 2-1/2:1 thorizontal to vertical) or z
stabilization Fill could be placed over -the face of the slope. If the
etabilization fill is used, it should be constructed to a horizontal
width of at lecast eight feet.

The stabilization fill should be properly benched into the
underlying materials. The existing fill would not have to be excavated
as part of the benching. All required fill should be placed in loose
1ifts not exceeding eight inches in thickness and compacted to at least
90%. The on-site soils may be used in the required fill; the materials
should be brought to within 2% of optimum moisture content prior to

compacting.

I
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The face of the completred stabilizarion fill may be constructed
at 2:1 (horizontal to vertical). We recommend that the slope be over-
filled and trimmed back to achieve a firm surface. The drainage,
benching, and terrace requirements of the City of Los Angeles Building
Code should be followed for the required stabilization filil.

BUILDING SETBACK/DEBRIS WALL

Because of the possibility of soil debris accumulating at the
toe of the slope, we recommend that a building setback conforming to the
City of Los Angeles Code be established from the toe of the slope.
Debris walls near the toe of slope could be used in place of or to

oo
reduce building setbacks. Debris walls should be capable of retaining
at least four feet of material behind the wall. Access should be
provided behind the wall for the removal of any accumulated soil debris.
The wall should be designed to resist an active pressure equal to that
developed by a fluid with a density of 35 pounds per cubic foot. Weep

holes should be provided within the wall to prevent the development of

hydrostatic pressures behind the wall.
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LeROY CRANDALL AND ASSOCIATES

PLATE A-243
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W.P.

LS

o

C.E.

CFT

- 7N7/87

AE-86125-|

1

5

CHKD

dmh

AS

dmh

DR,

DATE
Note : The log of subsurface conditions shown herecn a

JOB

g location and at the date indicalsd.

pplies only at the spacific borin
rface conditions at other locations and times.

It is not warranted to be representative of subsu

i w2z =[5 -]s BORING 5-A
=z g Tl sEIHEIS
g T PZ =5f= 27| DATE DRILLED: June 27, 1987
< | K 85|02 w¥|£] EQUIPMENTUSED: 20" Diameter Bucket
T o | = o e
wla =22|ze|z<)z
ot 8T8 |9| ELEvATION 562
(t] SM}  FILL - SILTY SAND and SANDY SILT - fine, F Y
55 * ML fight brownish grey
35 | 102 5 {
L i
e [e)
u |
- 5 -
16 | 105 2 Sp SAND - fine, some Silt, ight brown
50 — SM )
SP SAND - fine to medium, few Gravel, light brown
. 10 45 | 103 2
45 -
ML, SANDY SILT - some Clay, brown
s 2731 97| 3
40 -
SAND - tine, some Silt, greyish brown g
wl
125 98 2 =
- 20 =
ni
35 B w
7 CL] SILTY CLAY - grey w
% 2
125 | 118 5 ML SANDY SILT - some Clay, brown 5
- 25 : iy
1 8
30
SAND - medium, light brown
L 20 37 | 103 2
25 -
SILTY CLAY - light brownish grey
239 1 103 2
~ 35 CLAYEY SAND - fine to medium, grey
20 —
SAND - fine, some Sitt, light brown
L 40 59 | 108 5 .
(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-2534



A

OE.__AS __ WP.__dmh  CHKD

dmh

717/87 FT. LS DR.

DATE

AE-85126.

JOB

pplies only at the specific boring location and at the date indicated,

Note : Ths log of subsurface conditions shown hereon a

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

DATE DRILLED:

BORING 5-A (Continued)

June 27, 1987
EQUIPMENT USED: 20°-Diameter Bucket.

Clay, light grey

= =I5 o
= — 11} — —
z | = S
Q T o=y - - a
e = nPlWolio. 2 H
- =510 B3 N
o % Q@ 5 B g =
] Pt b A A B
— —— ~F
w =) o 0
15 -

L a5 20 I 113 4 X
10

L 55 35 1 104 12
5——

- 236 | 105 11
0 -

60 13.3 | 106 11

CLAYEY SAND - fine to medium, layers of

SAND - line to medium, some Clay, light grey

¢————— PLEISTOCENE SEDIMENTS

NOTE: Water measured at a depth of 56' at compiletion of drifling
and at 55" 5 minutes later. Heavy caving below 57,

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A.25b
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¥
L 15
O 1c
o
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v B
_g =
o
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o ﬂg
e | ==y
TR 8=
. T2
2w
PIES
~] :§=
Wi -Qg
W
. 5 o
ol B =
%o
o ™
=2
-g W .o
. vz
Ha 8
ol e
alz g
=% o

LS

F.T.

" DATE
It is nat warranled 1o be represertative of subsu

7117/87
Note | The log of subsurtace conditions shown hereon a

e
[

JOB __ AE-86125-]

= _ wg gt gﬁd BORING 5
= = & a=lu=19
21 = EElZ s Z 2jw} DATE DRILLED: June 26, 1987
< = as|o Slw¥|g| EQUIPMENTUSED: 24*Diameter Bucket
o Ze|e2|2)2
i o & || ELEVATION 564
SMI" FILLTSILTY SAND and SANDY SILT - Tine, 'y
55 = ML pieces of concrete, light grey and light
_— __Light brown
50 45 111 3
- |
L 1o 55 11058 2 g
45 2
T
. 15 511107 | »2
40
{(BORING TERMINATED DUE TO CONGRETE \4
2 OBSTRUCTION)

NOTE: Water not encounterad. No caving.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-28




A,

OE. as W.P. dmh CHKD

dmh

DR.
pplies oniy at the specific boring location and at the date indicated.

LS

CFT.

7017187

DATE

AE-86125.]

JOB

Note : The log of subsurface conditiuns shown hereon a

it is not warranted o be representative of subsuiface conditions at other locations and times.

z =l 15 o BORING 6
3 g 2 lz= 5|9
g iy = Z 5|2 Elnl DATE DRILLED: June 27, 1987
< | kK 55|22 |w¥[d| EQUIPMENTUSED: 24" Diameter Bucket
= w Q o> 21> S
w o 22lzL|z€|2
o QTS |97 ELEVATION 568
K g L1 SM Fitl - SIETY SAND and SANDY SILT - fine, pieces of &
ML concrete, light brown and brown
55— 48115 1 3 | K|{lf
1
— 5 FIl M F
47 1 102 | <1 R}
207 1l
H | =
8
L 1o 108 ] 99 1 =
TS
45+
s 167 101 | <1
40
s Pieces of concrete and wood
L o 53111 3 r Less Silt, light grey
SAND - fine to medium, light brown
35 ~
o5 a7 | 105 5 sC CLAYEY SAND - fine to medium, light brown
CL SILTY CLAY - brown and grey
30+ @
i
] =
SC CLAYEY SAND - fine to medium, greyish brown a
i 124 | 125 | 4 B
ao w
i
25~ 8
-
)
w
' &
115 | 118 3
- 35 Light brown
20—
o 28 | 115 a Fine to coarse
(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-2.7a
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LeRROY CRANDALL AND ASSOCIATES




.

MAJOR DIVISIONS GROUP TYPICAL NAMES

- b
s
Y al GW Weil groded gravels, grovel-sond minlures,
CLEAN %"-‘35 fittle or no Fines .

P R Zat]

% g B
GRAVELS oo m )
{Liille o no tines ) b.-;:.“":_': Poorty groded gravelts or grgvel-sand mixlures,
GRAVELS Frioel GP littie or no finas.
& oo’

[More thon 50 % of
coarse Fraction is 5
LARGER thon the 5
Mo. 4 sieve size) GRAVELS L 5

GM | Silty grovels, groveis sond - 5ilt mixtures,

WITH FINES
COARSE {ﬁ,pp;:n?:;”a omi. GC Clayey grovels, graval- sond-clkay mintures,
GRAINED
SOILS

{More than 50% of
material is LARGER

than No. 200 sieve CLEAN SANOS

swe) fLittle or no fines )

‘Well graded sands, gravelly sonds, litle o
no hines

Poorly graded sends or groveily sards, little
o no fines.

SANDS

(More than 50 % of
coarse froclion is
SMALLER thon ths

Silty sands, sond - sit mixtures.

MNo. 4 sieve size) SANDS
WIiTH FINES
{’?)Fp:?"c‘;;?m amt. Clayey sands, sond-clay mixtures,
Inorgonic siits ond very Tine sonds, rock flowr,
ML silty or clayey fine sonds or claysy silts
with slight plosticity .
SILTS AND CLAYS / Inorgonic cloys of fow to medium plosticity,
{Liquid timit LESS than 50) / CL gravetly cloys, sondy ctays, siity clays, lean
clays. .
Va
. Organic sitts and orgonic s¥'y ¢clays of tow
G;ATEED OL. plasticity .
S0ILS - SR
IMore than 50 % of q ﬁ : MH lnorgantc silts, micoceous or dratomateous
materigl is SMALLER :: : : fine nondy or silly soils | elashie sifbs,
than Ng. 200 sicve 3 [ 13
size) _.

SILTS AND CLAYS

CH | Inorgaruc clays of high plosticity, fat clays.
{Liquid timil GREATER thon SO) g0 ¥ gh p ¥ ¥

S
NRRRS

"
; Orgomee clays of mediom to high plasticity,
A OH organic sits,
¥ 7 -
vari
i
. . . .
HIGHLY ORGANIC SOILS -] Pt | feot ond other highly orgunic soils.
rFrwwi

BOUNDARY CLASSIFICATIDNS . Soils possessing chorocteristics of two groups ore designated by
combinations of group symbols,

P ARTIVCLE SHZE LIMITS
SAND GRAVEL '
SILT OR CLAY CUBBLES! BOULGERS
FINE MEMLIM COARSE FINE CONRSE ]
1
“'ND, 200 NO. 40 NG.ID NO.4 Sy i, 3in, uzml

v. 5. STaNDARD SIEVE SI1ZE

UNIFIED SOIL CLASSIFICATION SYSTEM

Reference ©

The Unified Sesd Qlassilicalion System, Corps of
Engineers, U. 3. Army Technical Memorandum Mo, 3-357,
vob. 1, March, 1953, {Revised April, 1960}

LEROY CRANDALL & ASSOCIATES

. A e - —~




BORING NUMBER

CHKD

ip OE __AS

W.P.

8/6/87

DATE

AE-86125-|

JOB

AND SO0 % PASSING
SAMPLE DEPTH TYPE NO. 200 SIEVE
1 aty SILTY SAND 14
1 at 19 SAND (SP-SM) 7
245 FILL - SILTY SAND 17
2 at 4 FILL - SILTY SAND 13
2 at 29 SAND (SP-SM} 7
2 at 39 SILTY SAND 12
3ad FILL - SILTY SAND 12
da9 FILL - SANDY SILT 55
3 at 19 SILTY SAND 42
4 at 14 FILL - SILTY SAND 29
4 at 24’ CLAYEY SAND 44
4 at 34 SAND 4
4 at 39 SAND 10
5A at & SAND (SP-SM) 6
GA a 9 SAND 4
5A at 19 SAND (SP--S5M) 7
5A at 39 SAND (SP-SM) 7
6as FILL - SILTY SAND 17
6 at 14 _ FILL- SILTY SAND 22
6 at 24’ CLAYEY SAND 12
6 at 29 CLAYEY SAND 36
6 at 44’ CLAYEY SANb 16

Test Method: ASTM Designation D1140-54

SIEVE DATA

LeROY CRANDALL AND ASSOCIATES

PLATE A-5




DATE  7/13/87

-y

[N

 AE-86125-1

BORING NUMBER

AND SAMPLE DEPTH: 4 a5 to 10 6 at 10" o 15
SOl TYPE . FILL- SILTY SAND FILE - SETY SAND
and SANDY SUT and SANDY SILT
MAXIMUM DRY DENSITY : 133 126
{Ibs/fcu. ft.)
OPTIMUM MOISTURE CONTENT : 85 9.5
(% of dry wt.)

“TEST METHCD :  ASTM Designation D1557 - 70

COMPACTION TEST - DATA

teROY CHRANDALL AND ASSCOCIATES

PLATE A-6
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JOB

BORING NUMBER

CHKD

AS

C.E.

Ip

W.P.

B/6/87

DATE

AE-86125-i

AND solL % PASSING
SAMPLE DEPTH TYPE NO. 200 SIEVE
1 ats” SILTY SAND 14
i at 1o SAND (SP-SM) -
2as FILL - SILTY SAND 17
2 At 14 FILL. SILTY SAND 13
2 at 29 SAND (SP-SM) 7
2 at 39" SILTY SAND 12
3a 3 FILL - SILTY SAND 12
3at g FILL - SANDY SAT 55
3 at 19 SILTY SAND 42
4 at 12 FILL- SILTY SAND 20
4 at 24° CLAYEY SAND 44
4 al 34 SAND 4
4 at 39 SAND 10
5A at & SAND (SP-SM) e
5A at @ SAND 4
5A at 19 SAND (SP-SM) 7
5A at 39° SAND {SP-SM) 7
6 al 5 FILL - SILTY SAND 17
& at 14 _ FILL- SILTY SAND 22
6 at 24 CLAYEY SAND 12
& at 29 CLAYEY SAND 36
& at 44 CLAYEY SAND 16

Test Method: ASTM  Designation D1140-54

SIEVE DATA

LeROY CRANDALL AND ASSOCIATES

PLATE A-5




AS CHKD

Q.E.

dmh

W.P.

| AE-86125-1  DATE 71387

e

08

[

BCRING NUMBER
AND SAMPLE DEPTH: 4 a5 010 6 at 10" 1o 15
SOIL TYPE: FILL - SILTY SAND FILL - SILTY SAND
and SANDY SHLT and SANDY ST
MAXIMUM DRY DENSITY 133 126
{Ibs./cu.ft.)
OPHMUM MOISTURE CONTENT : as _ 85
(% of dry wl.)

“TEST METHOD :  ASTM Designation D557 - 70

COMPACTION TEST - DATA

LeROY CRANDALL AND ASSOCIATES

PLATE A-6
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Surficial Stability
Factor of Safety = C + (¥1- §w) d -005°0¢ tang
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Natural Soil : C = 200 psf; @ = 30:
Existing Fill : C = 100 psf; &=30 |
Compacted Fill : C = 300 psf, @ =33

FACTOR OF SAFETY
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STABILITY ANALYSES
(SURFICIAL STABILITY)

LeROY CRANDALL AND ASSOCIATES
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Inc.
Revised October 9, 1987
August 5, 1987

I\\\ KB 7606-G and KB 7607-G
Howard Hughes Realty
6167 Bristol Parkway

i suite 330
r' culver City, California 90230

Attention: Stephanie Miller

Subject
Additional Geotechnical Exploration
Slope Stability Evaluation
Tentative Tracts 43415 and 43416
Westchester, California
References: KB 7606-G, Preliminary Geologi¢ and Soils Engineer-
ing Investigation, May 14, 1984;
KB 7607-G, Preliminary Geologic and Soils Engineer-
ing Investigation, September 19, 1983, Revised April
26, 1984;
KB 7606-7607, Additional Geotechnical Information,
June 30, 1986.
city of Los Angeles Review Letters, December &6, 1986
February 11, 1987 and April 3, 1987.

Gentlemen:

The following presents the findings of our additional exploration
performed on the subject tracts. The purpose of this exploration
was to address concerns réised by the City of Los Angeles Depart-
ment of Building and Safety regarding the stability of slopes

within and north of the tracts.

ENGINEERING GEOLOGY |/ SOILS & FOUNDATION ENCINEERING
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Revised oOctober 39, 1987
August 5, 1987
KB 7606-G
KB 7607-G
Page 2

Additional exploration has consisted of excavating 32 test pits
during June and July, 1987. Observation of the earth materials
encountered iﬁ the test pits was performed by the undersigned. -
Logs of the additional and previous test pits are included
herein. The geologic information obtained during our recent and
previous exploration has been transferred to the tract plans

prepared by Psomas. These plans are based on the most recent

topographic survey.

ENGINEFERING CONSTIDERATIONS

Relatively undisturbed samples of the earth materials encountered
within the tracts were obtained during our previous exploration,
The strength of the soils was determined by performing shear
tests in a direct shear machine under saturated conditions. The
results of this testing are provided herein on Plates B-1 through
B-6. The weakest strengths obtained were used in the subsequent

stability analyses.

Questions have been raised regarding the use of cochesion in pre-
vious slope stability analyses. The earth materials, with the

exception of the Dune Sand, all exhibit evidence of cohesion in

ENGINEERING GEOLOCY | SOILS & FOUNDATION ENGINEERING
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the field. Both the Quaternary Terrace deposits and Pleistocene
sediments maintain vertical or near vertical slopes at numerous
sites along the Ballona Escarpment. These slopes maintain their
profile during the winter months, indicating that the cohesive
properties are present, even when the soils are saturated. Fur-
ther evidence of the cohesive properties of the natural soil and
terrace deposits was obsérved in the test trenches. Opean near

vertical fractures were observed in the trenches to a depth of 4

feet where the trench extended down the natural slope.

STOPE_STABILITY

Deep Seated

The deep seated Stabélity of the natural and proposed cut slopes
north of the subject tracts has been re—evaluated. The stability
of the natural and cut slopes between the two tracts has also
been analyzed. The analyses were performed, using Bishop's method
and a computer search program by TAGA Engineering. Analyses were
performed for Sections G, H and IX. The results are provided on

Calculation Sheets 1 -~ 14.

ENGINEERING GEOLOGY / SOILS & FOUNDATION ENGINEERING
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The descending slope north of tentative Tract 43416 averages 2:1
in gradient except where over steepened by the construction of
Cabora Drive which overlies the North outfall Sewer. It is
proposed to trim the slope above Cabora Drive to a 2:1 gradient
betweeﬁ the sewer tunnel and the proposed 2:1 canyon fill at the
western limit of the development. The locally oversteepened
slopes east of the sewer tunnel will be provided with 2:1 stabi-
lization fills. The Dune Sand deposit which is smaller in extent
than originally thought will be completely removed during
development. It is our opinion that the natural slopes which will
remain on Tentative Tract 43416 and the proposed cut and fill

slopes will be stable.

No development is planned between Tentative Tracts 43415 and
43416. The slopes in this area will remain in their present con-
dition with the exception of surface trimming of the road cuts.
Stability analyses performed along Section ¢ indicate that over~
steepened portion of the slope above Cabora Drive is stable with
a minimum factor of safety of 1.37. The over-steepened slope in
the vicinity of Section H is stable with a minimum factor of
safety of 1.52. It is our opinion that poténtial deep seated in-

stability of these slopes above Cabora Drive does not pose a risk

ENCINEERING CEOLOCY / SOILS & FOUNDATION ENGINEERING
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to the development of tentative Tracts 43415 and 43416 or tenta-

tive Tract 44857 which is located below.

The minimum factor of safety of the entire slope extending above
and below Cabora Drive in the vicinity of Section G is 1.46. Tt
is our opinion that the stability of this slope conforms with the
intent of the grading code requirements and that stabilization is
not necessary. Should the city, however, require stabilization
to increase the factor of safety. A buttress fill may be provided
as shown on Section G. This buttress fill raises the factor of
safety to in excess of 1.50. The minimum factor of safety of the
entire slope in the vicinity of Section H exceeds the minimum
code.féqﬁirements.

The slope north of Tentative Tract 43415 does not possess the
city required factor of safety in its present condition. As part
of the development of this tract, it is recommended that the
slope between the proposed pads and Cabora Drive be trimmed to a
1-3/4:1 gradient. At a 1-3/4:1 gradient, calculations indicate
that the portions of the slope above and below the road are
stable with factors of safety in excess of the minimum code

requirements.

ENGINEERING GEOLOGCY /| SOILS & FOUNDATION ENCINEERING

11430 VENTURA BLVD., STUDIO CITY, CALIFORNIA 91604-3182  (818) 980-0825 (213} 877-2757



Revised October 9, 1987
August 5, 1987
KB 7606-G
KB 7607-G
Page 6

Surficial Stability

The surficial stability of slopes within the tracts which are
steeper than 2:1 was analyzed using the "parallel seepage model"
recommended by the ASCE and Building and Safety Advisory
Committee. It is presently planned to leave the existing slope
on the northeast portion of Tract 43416 in its natural condition.
Calculations indicate that this slope is surficially stable with
a factor of safety ranging from 1.45 to 1.62. This slope does
not exhibit evidence of previous surficial slope failures and it
is our opinion that such failures should not occur following
development.

The City of Los Angeles Grading Division has raised concerns
regarding the presence of phreatophytes and their groundwater and
surficial stability implications.A The plants identified as
phreatophytes hafe higher moisture requirements than the
remainder of the native vegetation. These plants do not, however,
require freewéter or a perched groﬁndwater takle to survive.
These plants are found in gentle swales where they receive less
direct sun during the day. Test Pit 71 was excavated in one area
whare these plants exist on Tract 43416. The moisture content of

the natural soil encountered in this test pit was found to be

ENGINEERING GEOLOGY /| SOILS & FOUNDATION ENCINEERING
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slightly higher than average for the slope. However, no evidence
of a present or past perched groundwater table was found. It is

our opinion that the presence of these plants does not indicate

the presence of perched groundwater or a higher risk of surficial

slope instability.

The erosion scars on the slope at the eastern end of Tract 43416
have resulted from .concentrated drainage. Concentrated drainage
from the bluff top will be eliminated by the proposed
development. The erosion channels will be repaired with compacted
fill placed at a 2:1 gradient. The potential for future erosion
of the natural slopes will be greatly reduced by the proposed
developments. The natural and oversteepened slopes west of the
sewer tunnel and above Cabora Drive on Tract 43416 will be
trimmed to a 2:1 gradient as part of the development. At a 2:1

gradient, these slopes are considered surficially stable.

The slope above Cabora Drive, between Tentative Tracts 43415 and
43416, where it has been over-steepened by previous roadway con-
struction has been subject to surficial instability in the past.
The natural portion of the slope above the cut does not exhibit
evidence of past surficial instability. Surficial failures and

erosion have also occurred within the natural canyon between the

ENGINEERING GEOLOGY /| SOILS & FOUNDATION ENGINEERING
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two tracts. The surficial failures have occurred on naturally,
oversteepened portions of the slopes. The remainder of the
natural slopes in this canyon area are free of surficial
failures. The debris from the past failures and erosion in these

areas has been collected by Cabora Drive in the past. Debris has

not flowed over the descending slope north of the road.

The cut slope abové Cabora Drive is subject to future surficial
failures. It is not considered feasible to eliminate the poten-
tial for future surficial failures on the cut slope above Cabora
Drive. Elimination of the potential for such failures would
necessitate trimming the slope to a flatter gradient or con-
structing a 2:1 stabilization fill against the slope. Neither
treatment is feasible due to the presence of offsite homes at the
top of the slope and the north outfail sewer at the toe. It is
our opinion that the risk of future failures may be reduced by
removing the slump debris from the cut face and intercepting sur-
face drainage above the cut. A sidehill drain designed per the
enclosed detail may be used to intercept the slope drainage. The
drain should be located 6 to 10 feet vertically above the top of
the trimmed cut slope. Should a surficial failure occur on the
trimmed cut slope following implementation of the above described

mitigating measures, Cabora Drive will provide an adequate catch-

ENGINEERING GEOLOGY /| SOILS & FOUNDATION ENGINEERING
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ment area for any debris generated. It is our opinion that

debris from future cut slope failure will not reach the flatland

area north of the road (Tentative Tract 44857).

The natural over-steepened slopes within the undevelopead canyon
between the developed portions of Tentative Tract 43415 and 43416
are subject to future surficial failures. It is our opinion that
Cabora Drive does not provide an adequate catchment area for
potential debris generated within the canyon. It is, therefore,
recommended that a debris basin sized per MGD63 be constructed at
the mouth of the canyon along the southern edge of Cabora Drive.
It is our opinion that following construction of the basin, the
potential for future surficial slope instability within the un-

.developed canyon will not pose a hazard to the developrent of

Tentative Tract 44857 below.

The descending slope between Tentative Tract 43415 ang Cabora
Drive will be trimmed to a 1-3/4:1 gradient during site
development, Calculations indicate that the trimmed slope will
be surficially stable with a factor of safety in excess of 1.5.
The remainder of the slopes within the developed portion of the
tract will be created at a 2:1 gradient and are considered surfi-

| cially stable.

ENGINEERING GEOLOGCY | SOILS & FOUNDATION ENCINEERING
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The slope descending below Cabora Drive to Tentative Tract 44857
is locally steeper than 2:1. The upper portion of this slope is
also overlain by spill fill generated during roadway construc-
ion. The spill fill is not considered surficially stable and
should be trimmed to a 2-1/2:1 gradient during development of
Tract 44857. Should the City of.Los Angeles Sanitation Depart-
ment object to sloﬁe trimming due to the proximity of the North
Outfall Sewer, a 2:1 stabilization fill may be construction as
shown on the enclosed schematic section. The "V" drain at the
top of the stabilization fill will serve to collect any erosion

debris from the uncompacted £ill above.

CONCLUSIONS

B

Slopes on and below the subject tracts have been subject to ero-
sion and surficial instability in the past. Areas of slope ero-
sion occur where drainage from the top of the bluff is directed
over the slope face in a concentrated fashion., Areas of surfi-
cial slope instability occur where slopes have been over-
steepened by man or nature. The majority of the surficial
failures occur where the natural slopes have been over-steepened

by construction of Cabora Drive. Roadway construction created 1

ENGCINEERING GEOLOGY [ SOILS & FOUNDATION ENGINEERING
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1/4:1 to 1:1 cut slopes. At these gradients, the natural soils
are not surficially stable. Naturally over-steepened slopes oc-
cur on the flanks of the canyons located within and between Ten=

tative Tracts 43415 and 43415. No evidence of deep seated

failures or landslides has been observed during exploration.

The recommendations contained herein are intended to bring the
slopes within and-below the developed portions of the Tracts
43415 and 43416 into conformance with the slope stability stand-~
ards of the City of Los Angeles Department of Building and
Safety. The élopes below Cabora Drive will be brought into cdﬁ~

formance during development of Tract 44857.

The only portion of the bluff which will not be graded and is
subject to future slope instability is located upslope of Cabora
Drive »etween the developed sections - of Tracts 43415 and 43416.
Calculations ihdicate that the slopes above Cabora Drive in this
area are stable with respect to deep seated failure, but do not
possess the code vrequired factor of safety. It is our opinion
that these slopes are not subject to deep seated instability.
The over-steepened sections of these slopes are also subject to

surficial instability.

ENGINEERING GEOLOGCY | SOILS & FOUNDATION ENCINEERING
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It is our opinion that the recommended cut slope trimming and
sidehill drain installation will significantly reduce the poten~
tial for future surficial failures. However, should surficial
failures occur on the trimmed slope in the future, Cabora Drive
will provide an adequate catchment area for any debris generated.
It is our opinion that the potential for future surficial slope

instability does not pose a hazard to the proposed development,

Should you have any questions, please call.

E.G., 1265/G.E. 2021;
RAH:mds %

Enc: Geologic Map (3 sheets)
Secticons A-M (6 Sheets)

Schematic Section
Schematic Detail
Table IV
Plates A-1 through A-17
Plates B~1 through B-6
Calculation Sheets 1 -~ 14
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Pit Depth
Number {Feet)
1 o - 4
2 o - 4
Ly - 1k
i - 4
3 0o -
LYy - 5
4 o - 1
1 - 3
i - 5

May 14, 1984
KB 7606-G

TABLE IV

-

LOG OF TEST PITS

Description

QUATERNARY TERRACE: Sand, dark reddish-brown, moist, -
dense, slightly cemented, fine-grained Sand

End at:4 feet; No Water; No Caving;
¥No Fill

"S0IL: Sand, reddish-brown, moist, medium Jdense,

fine-grained Sand

PLEISTOCENE SEDIMENTS: Sand, light yellow-hrown,
moist, dense, fine to medium-grained Sand

Sand, yellow-brown, moist, dense, fine-grained Sand,
slightly cemented

End at 4 feet; No Water; No Caving;
No #ill ’

sSOIL: Sand, reddish-brown, moist, medium dense,
fine-grained Sand

PLEISTCCENE SEDIMENTS: Sand, light gray to yellow-brown,
moist to wet, dense, fine to medium-grainsd@ Sand,
slightly cemented, banding approximately horizontal

End at 5 feet; No Water; No Caving:
No Fill

FILL: Sand, reddish-brown, slightly moist, medium dense,
pieces of concrete and asphaltic concrete

ALLUVIUM: Sand, reddish-brown, moist, dense, fine-grained
Sand

PLEISTOCENE SEDIMENTS: Sand, light yellow-brown, moist,
dense, fine-grained Sand, some horizontal banding
apparent; abundant very small roots

End at 5 feet; No Water; No Caving:

Fill te 1 foot {Continued)

Eﬁ@!ﬁff&lflﬁ 8&'91065’ / SO1LS & FODUDATION EHOINEERING
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i
TARBLE IV- LOG OF TEST PITS (Continued)
Pit Depth
Numbexr {Feet) Description
5 o - 1 FILL: Sand, brown, slightly moist, dense -
1 - 6 ALLUVIUM: Sand, light reddish-brown, moist, dense, =
fine-grained Sand; becomes reddish-brown at 4 feet
6 -~ 8 Sand alternating vellow-brown and red-brown layers,
moist, dense, very slightly cemented, fine to coarse—
grained :
End at 8 feet:; No Water; No Caving;
Fill to 1 foot
6 c - 1 FILL: Sand, reddish-brown, slightly moist, dense, pleces
of asphaltic concrete present
" i - 2 ALLUVIUM: Sand, light brown, slightly moist, dense,
' fine-grained Sand, layering apparent
2 ~ 3% sand, dark brown, moist, dense, fine-grained
ik - 7 Sand, reddish-brown, moist, dense, fine-grained
End at 7 feet; No Water; No Caving;
Fill to 1 foot :
7 0 - 1 FILL: Sand, light brown, slightly moist to moist,
medium dense
1 - 2 Sand, reddish~brown, moist, medium dense, fine-
grained Sand, pieces of asphaltic concrete present
2 - 4 ALLUVIUM: Sand, reddish-brown, moist, dense, fine to
medium~grained Sand : :
4 - 7 sand, dark brown to black, moist, dense, fine-grained

End at 7 feet; No Water; No Caving;
Fill to 2 feet

{Continued)
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TARLE IV- LOG OF TEST PITS (Continued)

May 14, 1984
KB 7606-G

Page 3

Pit
Number

8

10

11

Depth
{Feet)
o - 3
3 - 5
5 - 74
o - 1
1 - 5
5 - 8
o - 1y
1% - 4%
o - B
8 - 9%

Description

FILL: Sand, brown, dry to slightly moist, dense,

fine-grained Sand, occasional concrete pieces:
contact dips gently downslope

SOIL: Sand, reddish-brown, slightly moist, dense, =
fine-grained Sand, slightly cemented

PLEISTOCEME SEDIMENTS: Sand, yellow-brown to brown,

slightly moist, dense, fine-grained Sand, slightly
cemented

End at 7% feet; No Water; WNo Caving;
Fill to 3 feet

80IL: Sand, brown, slightly moist to moist, medium dense,
fine-grained Sand '

Sand, brown, éry, dense, fine-grained Sanc

PLEISTOCENE SEDIMENTS: Sand, light greenish-brown, moist,
dense, fine to medium-grained Sand

End at 8 feet:; No Water; No Caving;
No Fill

SOTL: Sand, brown, slightly moist, medium dense

PLETISTOCENE SEDIMENTS: Sand, alternating light brown
and light yellow-brown layers, noist, depse, fine to
medium-graired Sand, slightly cemented

End at 4% feet; No Water; No Caving:
No Fill

SOIL: Sand, dark brown, moist, dense, fine-grairned Sand;
occasional light brown and reddish-brown sockets at
4 feet

PLEISTOCENE SEDIMENTS: Sand, light brown to yellow-brown,
moist, dense, fine-grained Sand

End at 94 feet; No Warer; No Cavings

No Fill {Continued)

ENGINEERING CEDLOCY /| SOILS & FODNDATION ENCINEERING
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May 14, 1984

KB 7606-G
Page 4
TABLE IV 1LOG OF TEST PIT5 {Continued)
-
Pit bepth
Humbex (Feet) Description
12 c - 1 SO0iIL: Sand, light brown, dry, loose, fine-grained Sand
1 - 4 PLEISTOCENE SEDIMENTS: Sand, yellow-brown, slightly moist,
dense, fine-grained Sand .
End at 4 feet; Wo Water; No Caving;
No Fill
13 0o - 1% $0IL: Sand, dark brown, slightly moist, medium dense,
fine~grained Sand
1% - 4 PLEISTOCENE SEDIMENTS: Sand, light brown with dark brown
layers, moist, dense; slightly cemented, fine-grained
Sand :
End at A4 feet; Wo Water; Na Caving; -
No Fill
14 o - 1 S0IL: Sand, dark brown, moist, medium dense, fine-grained
' . Sand '
1 - 2% Sand, reddish-brown, moist, dense, fine—grained,
slightly cemented
2% - 4 : Sand, reddish-brown to yellow-brown, moist, dense,
cemented
4 - 5% PLEISTOCENE SEDIMENTS: Sand, gray to greenish-yellow,
moist, dense, fine-grained Sand, not cemented
54 ~ 6 sand, brown, moist, dense, fine-grained Sand,
slightly cemented
6 - 7 Sand, gray, moist, dense, fine—grained Sznd,

not cemented

End at 7 feet; HWNo Water; DNo Caving;
No Fill

{Cantinued)
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May 14, 19384

KB 7606-G
Page 5
TABLE IV- LOG OF TEST PITS_(CUntinued)
Pit Depth -~
Numbex (Feet) Description N
15 o - 1 SOIL: Sand, dark brown, moist, medium dense, fine-grained
1 - 6% sand, brown to dark brown, slightly moist, dense,
fine-grainesd Sand, slightly porous -
6% - B PLEISTOCENE SEDIMENTS: Sand, brown to yellow-brown, ="
moist, dense, fine-grained Sand, cccasional brown
pockets ' '

End at B feet; No VWater; No Caving;
No Fill

16 0 - 14 SOIL: Sand, brown to reddish-brown, moist, medium dense
to dense, fine-grained Sand

1y - 3% PLEISTOCENE SEDIMENTS: Clay, green-brown, moist, firm
to stiff '
35 — 4% gand, reddish-brown, moist, dense, fine-grained Sand,

slightly moist, dense, not cemented

a4y ~- 7 sand, light greenish-gray to yellow-brown, moist,
. dense, fine-grained Sand, slightly cemented

Pnd at 7 feet; No Water; No Caving;
No Fill

17 o - 4 SOTL: Sand, dark brown, slightly moist, medium dense
becomes dense and slightly porous at 1 foot

4 - 5k sand, brown, moist, dense, slightly cemented,
fine—grained :

5% - 6% Sand, light brown, moist, dense, fins-grained Sand
6 - Th Clayey Sand, brown, moist, dense, fine-grained
Fnd at 7% feet: No Water; ¥No Caving;

No Fill

{(Continuad}
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May 14, 1984
KB 7606-G
Page ©

TABLE Iy~ LOG OF TEST PITS {(Continued)

Pit DPepth
Equ_m_ber (E‘ec:t)
18 0O - 1
1 - 54
5 - 7
19 o - 1
i1 - 5%
5L - 7H
20 . 0o - 1
1 - 3
3 - 5

=

Description

50IL: Sand, brown, meoist, medium dense, fine-grained Sand

sand, brown to dark brown, slightly moist, dense, fine—
grained Sand, porous '

PLEISTOCEWE SEDIMENTS: Sand, light yellow-brown, moist,
dense, fine-grained Sand, slightly cemented

Fnd at 7 feet; No Water; NHo Caving;'
No Fill

50IL: Sand, light brown, dry, loose, fina-grzined Sand

sand, brown, slightly moist, dense, fine-grained
Sand, porous

QUATERNARY TERRACE: Sand, reddish-brown, moist, dense,
fine to medium-grained, cemented ox slight Clay Bindex

Fnd at 7% fecet; No Water; No Caving:;
No Fill

s0IL: Sand, dark brown, moist, medium dense, fine—gréined

Sand, brown, slightly moist, dense, fine-grained Sand,
porous

PLEISTOCENE SEDIMENTS: Sand, yellow-brown, moist, dense,
fine-grained Sand, slightly cemented

End at 5 feet; No Water; No Caving;
No Fill

{Contined)
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May 14, 1984

KB 7606-G
Page 7
TABLE IV- LOG OF TEST PITS (Continued)
21 o -~ 1 S0IL: sSand, brown, slightly moist, medium dense,
fine-grained Sand

1 - 2 becomes dense and porous

2 - 3% becomes 1light brown and dry

34 - 6 PLEISTOCENE SEDIMENTS: Sand, light brown to trown, moist,

dense, fine-grained Sand, slightly cemented '

End at & feet; No Water; No Caving;
No Pill

22 0 - 5 SOIL: Sand, brown, slightly moist, medium derse,
fine-grained Sand; beccmes dense at 1 foot

5 - 7 PLEISTOCENE SEDIMENTS: Sand, yellow-brown, moist, dense,
fine-grained

End at 7 feet; No Water; No Caving;
No Fill

23 c - 2 SCIL: sSand, brown, moist, loose to medium dense, fine-
grained Sand

™

2 - 5 PLEISTOCENE SEDIMENTS: Sand, light brown with occasional
brown banding, moist, dense, fine-grzined cand,
s8lightly cemented

End at 5 feet; No Water; No Caving;
No Fill

24 o - 2 S01L: Sand, brown, moist, loose to medium de-nse, fine-
’ grained Sand

2 - 5 PLEISTOCENE SERIMENTS: sSand, light yellow-brown with
occasional brown banding, moist, dense, fine-grained

5 - 1 ' Sand, yellow-brown, moist, dense, fine to coarse-
grained, occasiovnal rounded cobbles

Fnd at 7 fect:; No Water; No Caving;
No Fill

{Continuec}
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May 14, 1934
KB 7606-G

Page 8

TABLE Iv—= 1OG OF TEST PITS (Continued)

Pit

Number.

25

26

27

2B

Depth
{Feet)
o - 4%
4% - 7
o - 14
1% - 5
o - 2%
2% - 4
4 - 5
5 - 6
o - 2
2 - 7

wlm

Degcription

80IL: Sand, brown, slightly moist, loose to nedium dense,
fine-grained Sand; becomes dense at 1 foo:
PLEISTOCENE SEDIMENTS: Sand, light yellow to orange-brown,

moist, dense, fine Lo coarse-grained Sand, occasional
rounded gravel

End at 7 feet; No Water; No Caving;
No Fill

50IL: Sand, light brown, dry to slightly moist, loose
to medium dense

PLEISTOCENE SEDIMENTS: Sand, yellow-brown, slightly moist,
dense, fine-grained Sand, slightly cemented, some
generally horizontal banding apparent

End at 5 feet; No Water; No Caving;
Mo Fill

ALLUVIAL FILL: Sand, brown, slightly moist, medium
dense, fine-grained Sand, contains pieces of wood

ALLUVIUM: Sand, brown, slightly moist, dense, fine-grained,

cemented

sand, light brown, slightly moist, dense, fine-grained,
not cemented

sand, brown, slightly meist, dense, f1ne-cralqea,
cemented

End at 6 feet; No Water; No Caving;-
No Fill ’

soIL: Sand, reddish-brown, slightly moist, medium dense;
becomes dense at 1 foot

ALLUVIUM: Sand, reddish-brown, slightly moist to moist,
dense, fine-grained, slightly cemented

Fnd at 7 feet; Yo Water; No Caving;
No FPill

{Continued}
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May 14, 1984

¥B 7606-G
Page 9
TABLE IV—~ LOG OF TEST PITS (Continued)}
Pit Depth -~
Number ' {Feet) Description
29 e - Y SoIL: Sand, reddish-brown, slightly moist, medium dense

to dense, fine-grained Sand

L - 4 QUATERNARY TERRACE: Sand, reddish-brown, slightly moist,
dense, fine-grained Sand, cemented
End at 4 feet; No Water; No Caving;
No Fill

30 0 - 3 g0TL: Sand, reddish-brown, slightly moist, nedium dense
to dense, fine-grained Sand

L - A QUATERNARY TERRACE: Sand, reddish-brown, slightly moist,
dense, fine-grained Sand, cemented; '
some horizontal layering apparent

End at 4 feet; YNo Water; No Caving;

Wo Fill
31 0o - 1% FIIL: Sand, reddish-brown, slightly moist, medium dense,
fine-grained Sand
1% - 5 QUATERNARY TERRACE: Sand, light reddish-brown, slightly
moist to moist, dense, fine-grained Sand, slightly
cemented :

End at 5 feet; No Water; No Caving:
Fill to 1% feet

32 o - . % 80IL: Sand, reddish-brown, slightly moist, medium dense,
fine—grained Sand

5- 5 QUATERNARY TERRACE: Sand, light reddish-brown, slightly
moist to moist, dense, fine-grained Sard, slightly
cemented

End at 5 feet; No Water; No Caving;
No Fill :

{Continued)
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Flay 14, 1984

KB 1606-G
Page 10
TaARLE Iv- LOG OF TEST PITS (Continued)
Pit Depth
Number (Feet) Description
33 0o - 1k FILL: Sand, reddish-brown to brown, slightly moist,
medium dense
1% - 3 Sand, reddish-brown, slightly moist, derse, fine- -
grained, cemented -
3 - 6 Sand, light brown, dry, dense, not cemented, caving
occurs
End at o feet:; No Water; Caving pelow 3 feet;
Fill to total depth
34 0 - 8 FILL: Sand, reddish-brown, slightly moist, dense, fine-
grained Sand, pieces of plastic or hard rubbar and
concrete present
approximate location of contact; contact difficult
difficult te discern
8 - 11 QUATERNARY TERRACE: Sand, reddish-brown, slightly molst,
dense, fine-grained, slightly cemented
End at 11 feet; WNo Water; No Caving;
Fill to approximately 8 feet
35 o - 1 SOIL: Sand, reddish-brown, meist, medium d=nse, fine—
grained Sand
1 - 6 FPLEISTOCENE SEDIMENTS: Sand, light yellow-brown, moist,
dense, fine-grained Sand; no cohesion; severe caving
End at 6 feet; No Water; Caving;
No Pill
36 g - '3 S0IL: Sand, dark brown, moist, medium dense, fine—grained
Sand, slightly porous '
3 - 6 QUATERNARY TERRACE: Sand, reddish~brown, moist, dense,

slightly cemented, fine-grained Sand

Fnd at 6 feet; No Water; No Caving;
No Fill

{Continued)
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May 14, 1984

KB 7606-G
Page 11
TABLE IV LOG OF TEST PITS (Continued)
Pit Depth
Number {Feet) Description
37 o0 - 1% SOIL: Sand, dark brown, moist, medium denss, flne—graxned
’ sand, slightly porous
1% - 6 . QUATERNARY TERRACE: sand, light reddish-browm, slightly
moist, dense, fine-grained Sand, slightly porous.
End at 6 feet; No Water; No Caving;
No Fill '
an o - 1 50iIL: Sand, light reddish-brown, dry, loose to med ium
dense, fine—-grained
1 - 5 QUATERNARY TERRACE: Sand, light reddish-brown, slightly
moist, dense, flne—grained Sand, slightly porous
End at 5 feet; No Water; No Caving;
No Fill
39 0O - 5 QUATERNARY TERRACE: Sand, reddish-brown, moist, dense,
. fine-grained Sand, slightly ccmented, slightly porous
near surface
End at 5 feet; No Water; No Caving;
" No Fill
40 g ~ 3 SoIL: Sand, brown, slightly moist to moist, medium dense,
fine-grained Sand, slightly porous
3 - 6 QUATERNARY TERRACE: sand, reddish-brown, mcist, dense,

fine-grained Sand, slightly cemented, uzper portion
slightly porous

End at 6 feet; No Water; No Caving;
No Fill

(Continued)
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Hay 14, 1984

B 71606-G
Page 12

PABLE IV- LOG OF TEST PITS (Continued) -

pit Depth

Number {reet) Description

11 o - 1 DISTURBED SOIL: Sand, reddish-brown, slightly moist,
medium dense, fine-grained Sand, disturbed by discing
weeds
1 - 5 QUATERNARY TERRACE: BSand, reddish-brown with irregular

42

43

light brown zones, moist, dense, fine-grained Sand.
Reddish-brown Sand is slightly cemented, llght
brown Sand is non-cemented

End at 5% feet; No Water; No Cavings;
No Fill '

o - 2 S0IL: Sand, brown, slightly moist, medium dense, fine-
grained Sand, slightly porous

2 - 6 DUNE SAND: Sand, light brown, slightly moisi, dense,
very fine-grained, non-cemented;
contact dips gently downslope

6 - 10 QUATERNARY TERRACE: Sand, reddish-brown, moist to wet,
fine -to mediuvm-grinaed, slightly cemented

End at 10 feet; No Water:; Wo Caving;
Mo Fill

o - 24 SOIL: Sand, brown, slightly moist, medium dansa, fine-
grained Sand, slightly porous

2% - 4% - DUNE SAND: Sand, light brown, slightly moist, dense,
fine to very fine-~grained Sand, non-cemsnted;

contact dips gently dovmslope

a4y - 7Y QUATERNARY TERRACE: Sand, reddish-brown,. moist, dense,
fine to medium-grained Sand, slightly cemented

End at 7% feet; No Water; No Caving;
No Fill

{Continued}
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May 14, 1934

KB 7606-G
Page 13
TABLE IV- LOG OF TEST PITS {Continued) -
Pit Depth
Number {(Feet) Description
44 0 - 4 FILL: Sand, light brown, slightly moist, m=dium dense,’
fine-grained Sand -
4 - 8 DUNE SAND: Sand, light yellow, slightly moist to moist,

45

46

1 a7

dense, fine-grained, not cemeshted; some layering
apparent, dipping 10 to 20 degrees to tles south:
encountered 6-inch Clay sewer pipe not in use at
3 to 4 feet

End at B feet; No Water; Severe Caving;
Fill to 4 feet

o - 1 DISTURBED S0QIL: Sand, 1ight brown to reddish-brown,
slightly moist, loose, fine-grained San<,
disturbed by discing weeds

1 - 5 QUATERNARY TERRACE: Sand, reddish-brown, moist,
dense, firne-grained Sand, slightly cemerted

End at 5 feet; WNo Water; - No Caving:
No Fill ;

o - 1 DISTURBED SOIL: Sand, reddish-brown, sligh:ily moist,
medium dense, disturbed by discing weeds

i - 5 QUATERNARY TERRACE: Sand, reddish-brown, meist,
dense, fine—-grained Sand, slightly cemenzed

End at 5 feet; No Water; No Caving:
No Fill

0 - 4 50IL: Sand, brown, slightly moist to moist, medinm
’ dense, fine-grained Sand, slightly to mcderately porous;
occasional liqght brown pockets: caving

4 - 7 QUATERNARY TERRACE: Sand, light brown to rsidish-brown,
moist, dense, fine-grained Sand, slightly cesented

End at 7 feet; No Water:; Caving in Soil:

No Fill
{Contiraed)

ENGINEERING CEOLOGY | SOILS & FOUNDATION ENCINEERING



May 14, 1934

KB 7606~G
Page 14
f TARLE Iv- LOG OF TEST PITS (Continued) ' =
Pit Depth
Number (Feet} Description
48 o - 1 SOIL: Sand, light brown, slightly moist, loose to

medium dense, fine-grained Sand ) -

1 - 3 Sand, brown, slightly ﬁoist, dense, fine-grained -
- Sand, porous '

3 - 4 Sand, light yellow-brown, moist, dense, fine-grained
4 - 5 _ Sand, brown to reddish-brown, moist, dense, fine-grained
5 - 8 QUATERNARY TERRACE: Sand, reddish-brown, moist, dense,

fine-grained, slightly cemented

End at B feet; No Water; No Caving;
No Fill

49 0 -~ a4k SOIL: Sand, brown, slightly moist, medium dense,
fine-grained; becomes dense at 1k feet

ak - 7 QUATERNARY TERRACE: Sand, reddish-brown with light brown
: pockets) moist, dense, fine-grained, slightly cemented

End at 7 feet; No Water; No Caving;
¥o Fill

50 o - 3 SOiL: Sand, brown, dry to slightly moist, redium dense,
fine~grained; becomes dense at 1 foot

3 -~ 8 QUATERNARY TERRACE: Sand, reddish-brown, slightly moist
to moist, dense, fine-grained Sand, cemsanted

End at & feet; No Water; UNo Caving;
No Fill

{Continued)}
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¥B 7606-G
Page 15
TARLE IV- LOG OF TEST PITS {Continued)} .
pit Depth
Number {(Feet) Description
51 o - 4 SOIL: Sand, brown, slightly moist, medium dense, fine-
grained Sand; hecomes dense at 1 foot; becomes )
dark brown at 3 feet T
4 - 7 QUATERNARY TERRACE: Sand, light reddish-brown, slightly
moist, dense, fine-grained Sand, slightly cemented;
becomes brown at 6 feet
7 -11 PLEISTOCENE SEDIMENTS: Clayey Sand, green-brown,
slightly moist, dense, fine to medium—grained Sand;
Clay.content becomes less with depth
BEnd at 11 feet; No wWater: No Caving;
No Fill
52 0 -~ 1% S0IL: Sand, reddish-brewn, slightly moist, loose to
medium dense, fine—grained Sand
1% ~ 4% QUATERNARY TERRACE: Sand, reddish-brown, slightly moist,
dense, fine-grained Sand, slightly cemented
End at 4% feet; DNo Water; No Caving;
No Fill i
53 0o - 3% SOIL: Sand, biown, slightly moist, medium dense, fine-—
: - grained Sand; becomes dense at 1% feet
::
3y - 6 ' QUATERNARY TERRACE: Sand, reddish-brown, slightly moist,
dense, fine-grained Sand, slightly cemented
End at 6 feet; No Water; Mo Caving;
No Fill
Eﬁ NOTE: The stratification depths represent the approximate boundary between
b earth types; the transition may be gradual.
.
;
L,
H - 2
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August 5, 1987
X8 7606—G and KB 7607-G

TABIE IV

100G OF TEST PITS

FIILL; Silty Sard, light reddish brown, slightly
moist, slightly cemented

TINE SAND: Sand, light yellow, slightly moist,
moderately dense, layered

End at 4 fest: No Water; No Caving; Fill to 1 ft.

TERRACE: Silty Sand, reddish brown, slightly
moist, dense, some layering, locally cemented

Erd at 5 feet; No Water; No Caving; No Fill.

TERRACE: Sand and Silty Sard, reddish brown,
moist, dense, locally cemented

Frnd at 4 feet; No Water; No Caving; No Fill.

TERRACE: Sand and Silty Sard, reddish brown,
moist, dense, locally cemented

Erd at 5 feet; No Water; No Caving; No Fill.

Number (Fest) Description
54 0-1
1-4
55 0-5
56 Q-4
57 0~5
58 0-5

TERRACE: Sand and 5ilty Sand, reddish brown,
moist, dense, locally cemented

End at 5 feet; No Water; No Caving; No Fill.
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Contimed...

59

6Q

a6l

62

mugust 5, 1987
KB 7606-G and KB 7607-G

TABLE TV

I0G OF TEST PITS

FILL: Silty Sand, reddish brown, dry, locse

TERRACE: Silty Sand, red brown, moist, medium
dense to dense

Frd at 6 feet; No Water; No Caving; Fill to 1 ft.

DONE SAND: Sard, brown, slightly moist, medium
dense, layered, layers dipping southeast about
2:1

TERRACE: Sand to Silty Sand, red brown, slightly
moist, medium dense

End at 8 feet; No Water; No Caving; No Fill.
DUNE SAND: Sand, brown, slightly moist, medium
dense, layered

TERRACE: Sard to Silty Sand, red brownm, slightly
moist, medium dense

Erd at 6 feet; No Water; Caving in dune sand,
No Fill

TERRACE: Sand, brown, slightly moist, medium
dense, no layering

Fnd at 4 feet; No Water; Caving in terrace;
No Fill.

ENCINEERING GEOLOGY /| SOILS & FOUNDATION ENGINEERING
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64

65
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August 5, 1987
KB 7606-G and KB 7607-G

TABLE IV

I10G OF TEST PITS

FILL: Silty Sand, light brown, slightly moist,
loose

TERRACE: Sandy to Silty Sand, brown to red brown,
moist, medium dense

Frd at 5 feet; No Water; No Caving; Fill to 1 ft.

SOTL: Silty Sand, light brown, dry, loose

TERRACE: Silty Sand, red brown, slightly moist,
medium dense to dense, slightly cemented

BEnd at 5 feet; No Water; No Caving; No Fill.

SOTL: Silty Sard, light brown, dry, lcose,
arrows

silty Sand, light brown, slightly moist, medium
dense ) '

TERRACE: Silty Samd, red brown, moist, dense,
slightly cemented

End at 5 feet; No Water} No Caving; No Fill.

SOIL: Silty Sand, light brown, dry, loose,
arrows

silty Sand, light brown, slightly moist, medium .
dense

TERRACE: Silty Sand, red brown, moist, dense,
slightly cemented

Frd at 5 feet; No Water; No Caving; No Fill.
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Augqust 5, 1987
KB 7606-G arnd KB 7607-G

Contimied. ..

TABIE IV
10G OF TEST

67 0-1 SOIT: Silty Sand, light brown, slightly moist,
loose

1 ~5 Silty sand, light brown, slightly moist, medium
densemthredbrwn, s:.ltysandstrn‘ngers

Erd at 5 feet; No Water; No Caving; No Fill.
68 0 -4 FIIL: Silty Sand, brown, slightly moist, loose to
medium dense, minor concrete rubble

4 -5 TFRRACE: Silty Sand, mediim brown, slightly
moist, dense, cemented

End at 5 feet:; No Water; No Cavmg
Fill to 4 feet.
69 0-5 FIIL: Silty Sand, brown, dry to slightly moist,
meditm dense, minor concrete debris near base

5-6 TERRACE: Silty Sarxd, red brown, slightly mlst
_ mediun dense, sllght].y cemented

End at 6 feat; No Water; No Caving: Fill to 5 ft.
Electric line at 1 foot on south side of pit.
70 0-5 FILIL: Silty Sand, brown, slightly moist, medium
dense
End at 5 feet; No Water; No Caving:

Fill to total depth.
Electric line at 1 foot on scuth side of pit.
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August 5, 1987
KB 7606-G and ¥B 7607-G

TABLE IV
I0G OF TEST PITS
SOTL: Silty Sarnd, light brown, slightly moist,
medium dense

PLETSTOCENE SAND: Sand to Sandy Gravel, Sard is
coarse-grained, brown, moist, dense, layered

Sand to Silty Sard, Sard is fine to medium—
grained, brown to red brown, moist, dense,
layered

Sand, brown, coarse-grained, moist, dense

End at 11 feet; No Water; No Cavirng; No Fill.

FIIL: Silty Sand, light brown and dark brown,
slicghtly moist, medium dense

End at 4 feet; No Water; No Caving:

Fill to total depth.

Electric line at 1/2 foot, ruming parallel to
rear wall.

FI11: Silty Sand, light brown, slightly
moist, medium dense
minor concrete nikble, horizontal layering

Silty sand, light brown and dark brown, slightly
moist, medium dense

Silty sand, light brown, slightly moist, medium
dense, slightly cemented

Erd at 10 feet; No Water; No Caving;

Fill to 9 feet.

TERRACE: Silty Sand, red brown, slightly moist,
cemented, difficult to excavate

Fnd at 3 feet; No Water; No Caving; No Fill.

ENGINEERING GEOLOGY | SOILS & FOUNDATION ENGINEERING
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Contimed...

75

76

77

78

2 1/2

1/2

Aunqust 5, 1987
KB 7606-G and KB 7607-G

TABLE IV

I0G OF TEST PTTS

TERRACE: Silty Sand, red brown, slightly moist,
cemented

Sand, light brown, slightly moist, medium dense,
with red brown silty sand, lenses, cemented

End at 7 feet; No Water; No Caving: No Fill.

TERRACE: Silty Sand, red brown, slightly moist,
cemented, slightly porous

End at 3 feet; No Water; No Caving; No Fill.

ALIDVIUM: Silty Sand to Sand, light brown,
slightly cemented, porous

TERRACE: Sand to Silty Sand, light brown,
slightly moist, medium dense to dense,
slightly cemented

Frd at 7 feet; No Water; No Caving; No Fill.

PLEISTXCENE SAND: pebbles sard, light brown,
slightly moist, minor red brown silty sand
stringers

silty Sand, red browm, slightly moist, cemented

Silty sand, light red brown, slightly moist,
slightly cemented

End at 7 feet; No Water; No Caving; No Fill.

ENCINEERING CEOLOGY / SOILS & FOUNDATION ENGINEERING
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79

80

81

82

11/2

5 1/2

112

8 1/2

8 1/2

Aucust 5, 1987
KB 7606-G and KB 7607-G

TABLE IV

10G OF TEST PITS

SOTL: Silty Sand, brown, dry, loose

PLETSTOCENE SAND: Silty Sand, red brown, slightly
moist, cemented

Bands of 8ilty Sard, sand is light brown, coarse-
grained, slightly moist and dense

5iity Sand is red brown, slightly moist and
cemented '

End at 5 1/2 feet; No Water; No Caving; No Fill.

SOIL: Silty Sand, light brown, dry, loose

PLEISTOCENE SAND: Silty Sand and Sand, light
brovm to red brown, medium to coarse—grained,
layered, slightly moist, dense

End at 8 1/2 feet; No Water; No Caving; No Fill.

FIll: Silty Sand, brown, slightly moist, loose to
medium dense, minor rukble

Enxd at 8 1/2 feet; No Water; No Caving;

Fill to total depth.

FIIL: Silty Sand, brown, dry, locse to medium
dense, minor ribble

End at 7 feet; No Water; No Caving;
Fill to total depth.

ENGINEERING CEOLOGY / SOILS & FOUNDATION ENGINEERING
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Contimied...

a3

84

6 1/2

6 1/2

Mhpust 5, 1987
KB 7606-G and KB 7607-G

TABLE IV

10G OF TEST PITS

DISTUREED SOTL: Sand, reddish brown, slightly
moist, medium de.nse, sarxi fine-grained, dis-
turbed by discing weeds

CUATERNARY TERRACE: Sand, reddish brewm, moist
dense, sarxd, fine—grained, slightly cemented,
moderately porous (ko 5 1/2 feet) becoames
light reddish brown, non-porous {fram 5 1/2 to
6 1/2 feet)

End at 6 1/2 feet; Mo Water; No Caving; No Fill.

DISTURBED SOIL: light brown, dry to slightly
moist, loose to medium dense, sand fine

CUATERNARY TERRACE: Sard, reddish brown, meoist,
dense, sand, fine—grained, slightly cemented,
slightly to moderately porous, becomes less
porous with depth (to 5 1/2 feet) becomes
light reddish brewn and non-porous from 5 1/2
to 6 1/2 feet

End at 6 1/2 feet; No Water; No Caving; No Fill.

ENGINEERING GEOLOGY /| SOILS & FOUNDATION ENGINEERING
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TABLE IV (Continued)

Log Of Test Pits

Pit Depth
No. {Feet)

Revised April 26, 1984
Septembexr 13, 1983
KB 7607

o=

Description

85 o - 2

86 o - %k

S of
|
9,1

87 o - 1

SOIL: Sand, light brown, dry to slightly m01st,
medlum dense, sand fine grained,
moderately porous -

QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grained, slightly
cemented, slightly porous, Becomes
non~-porous with depth

End at 6 feet; No Water; No Caving;
No FPill,

DISTURBED SOIL: Sand,brown, dry, locse, sand

fine grained, disturbed by disking
weeds

QUATERNARY TERRACE: Sand, dark reddish brown,
slightly moist, dense, sand fine
grained, slightly cemented,slightly
porous (to 4 feet) Becomes reddish
brown, non-porous from 4 to 5 feet).

End at 5 feet; No Water; No Caving;
No Fill,

DISTURBED SQIL, Sand,light brown,dry,loose,
sand fine grained,disturbed by disking
weeds

QUATERNARY TERRACE: Sand,dark reddish brown,
slightly moist,dense,sand fine grained,
slightly cemented, moderately porous
(to 3% feet) Sand, reddish browny
moist,dense, sand fine grained,slightly
cemented, non-porous from 3% to 5 feet).

End at 5 feet; No Water; No Caving;
No Fill,.
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TABLE IV{(Continued)

Log Of Test Pits

Pit Depth
No. (Feet)

Revised April 26, 1934
September 13, 1953
KB 7607

Description

88 c - 1

90 o - 4

DISTURBED SOIL: Sand,light brown, &ry,loose;

sand fine grained,disturbed by .
disking weeds o

QUATERNARY TERRACE: Sand, dark reddish brown,
slightly moist, dense, sznd fine
grained,slightly cemented, meoderately
porous{to 4 feet) Sand, reddish
brown, moist, dense, sand fine grained,
s51lightly cemented,non-porous from 4
to 5 feet)

End at 5 feet;
No Fill,

No Water; No Caving;

DISTURBED SQIL: Sand,light brown, d&dry, loose,
sand fine grained,disturbed by
disking weeds{to 1 foot)3ecomes
brown, dense and moderataly porous
(from 1 to 4 feet)

QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grained,slightly
cemented, non-porous

End at 6 feet:;
No Fill.

No Water; No Caving;

SOIL: Sand, light brown, slightly moist, loose
to medium dense, sand fine grained
(to one foot)Becomes brown,dense and
moderately porous from 1 to 4 feet)

QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grairedé, slightly
cemented, non—-porous

End at 6 feat:
No Fill.

No Water; No Caving;

ENCINEERING CEOLDGY /| S0iLS & FOUNDATION ENGINEERING



TABLE Iv(Continued)

Log Of Test Pits

Revised April 26, 1984
September 13, 1983
KB 76G7

—m

Description

Pit Depth
No. (Feet)
a1 0 - 4

4 - 6

6 - 8
92 0 - 4%
932 0o -~ 2

2 - 9

9 - 10%

FILL: Sand, mottled brown,slightly moist,
medium dense, sand fine grained,

pieces of asphalt and concrete pregent
Fi1ll becomes dense from 1 foot. N

-

S0IL: Sand, brown to dark brown,slightly moist,
dense, sand fine grained, porous

PLEISTOCENE SAND, light yellow brown, moist,

dense, sand fine to medium grained,
non-cemented, non porous

End at 8 feet; No Water; No Caving
Fill to 4 feet,

FILL: Sand, mottled brown,slightly moist,
medlum dense, sand fine grained,
pieces of asphalt and concrete present
Fill becomes dense from 3% feet, Sand
yellow brown, moist, fine to coarse
grained, occasional rounded cobbles

Fnd at 4% feet;  No Water; No Caving;
Fill to depth,

Encountered corrugated drain pipe on
west side of test pit.

FILL: Sand, mottled brown, slightly moist,
medium dense, sand fine grained,
pieces of concrete and asphalt present

ALLUVIUM: Sand, reddish brown, moist, dense,
sand fine grained

PLEISTOCEKE SAND: light yellow brown, moist,
dense, sand fine to mediur grained,
occasional gravel, non cemented

End at 10% feet; No Water: No Caving;
FPill to 2 feet,

ENCINEERING GEOLOGY [ SOINS & FOUNDAIION ENGINEERING



TABLE IV (Continued)

Log Of Test Pits

Pit

NG.

94

95

96

Revised April 26, 1984
September 13, 19823

XB 7607
Depth
(Feet) Description o

0 - 3 S0IL: Sand, brown, slightly moist, medium
dense to dense, sand fine grained,
(from 1% feet occasional pockets of
light yellow brown sand)

3 - 6% PLEISTOCENE SAND: light vellow brown, m01stL_
dense, fine to very fine grained,
not cemented - occasional cobbles
present

End at 6% feet; No Water;: No Caving;
No Fill.

0O - 4 SOIL: Sand, light brown to brown, cry to
slightly moist, medium dense, sand
fine grained., Becomes dense from
one foot

4 - 6 PLEISTOCENE SAND: light yellow bhrown,moist,
dense, fine to very fine grained,
not cemented - occasional cobbles
present

End at 6 feet; No Water; No Caving;
No Fill.

0 - 2% SOIL: Sand, brown, dry to slightly moist,
loose to medium dense, sans fine grained.
Becomes slightly moist, dense and
moderately porous from one foot)

25 - 5% QUATERNARY TERRACE: Sand, reddish »rown,moist,

dense, sand fine grained, slightly
cemented, non—-porous

End at 5% feet; No Water; No Caving;
No Fill, -
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TABLE IV (Continued)

. L.og Of Test Pits

rit Depth
No. {Feet)

Revised April 26, 1984
September 13, 1833
KB 7607

Description

97 o - 8

FILL: Sand with Clay Binder,mottled brown,
moist, medium dense, pieces of
asphalt present(from 4 feet to 6 ~
feet Clayey Sand, mottled gqreen -
grey, moist, medium dense) (From 6 -
to 7 feet - Sand, xeddish brown,
moist, medium dense, sand fine
grained) (From 7 to 8 feet -
Clayey Sand, mottled green grey,
moist, medium dense

End at 8 feet; No YWater; No Caving;
Fill to total depth.

.

FILL: Sand, brown, slightly moist, medium
dense, sand fine grained, pieces
of asphalt are present {(abundant
pieces of asphalt from about 8 feet)

QUATERNARY TERRACE: Sand, reddish brown, moist,

dense, sand fine grained,slightly
cemented A

End at 11 feet; " No Water; ' Nc Caving;
Fill to 9 feet.

FILL: Sand, brown, slightly moist, medium dense
(From one foot to two feet-S5and with
Clay Binder, mottled, green brown,
moist, dense)

QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grained, slightly
cemented, slightly porous

End at 6 feet:  No Water; No Caving;
Fill to 2 feet.
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Revised April 26, 1984

: September 13, 1983
TABLE IV (Continued) KB 76067

i

Log Of Test Pits

Pit Depth
No (Feet) Description
100 0o - 4 FILL: Sand, brown, moist, medium dense, sand
fine grained, pieces of asphalt present
4 - 7 QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grained,slightly ~-
cemented,slightly porous
End at 7 feet; No Water; No Caving;
Fill to 4 feet.
101 0 - 2 SOIL: Sand, brown, moist, medium cdense, sand
fine grained, porous
2 - 6 QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grained, slightly
cemented. (Becomes light red brown
from 5 feet)
End at 6 feet: No Water; No Caving;
No FPill.,
5
102 0o - 2% SOIL: Sand, brown, slightly moist, medium dense,
: sand fine grained, porous
2% -~ 5% QUATERNARY TERRACE: Sand, reddish brown,moist,
dense, sand fine grained, slightly
cemented '
End at 5% feet; No Water: Mo Caving;
No Fill.
103 0 - 2% FILL: Sand,brown to light brown,slightly moist to
: moist, medium dense
2% - 3% SOIL: Sand,brown,slightly moist,dense,sand fine -
grained, porous{Contact hetween f£ill and
soil dips gently downslope)
3% - 5 ' QUATERNARY TERRACE: Sand, reddish brown, moist,
dense, sand fine grained,slightly
cemented

End at 5 feet: No Water; No Caving; Fill to 2%

ENCINEERING GEQLOGY [ SONS & FOUNDATION EWGINEERING
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TABLE IV (Continued)

Log Of Test Pits

Revised April 26, 1984
September 13, 1983
KB 7607

Pit Depth

No. (Feet) Description

104 0 - 2% FILL: Sand, brown to light brown, slightly moist
to moist, mediuvm dense -

2% - 6% SOIl: Sand, brown, slightly moist,dense, sand
fine grained, porous (Contact between
fill and soil dips gently downslope)

6% - 8 PLEISTOCENE SAND: light yellow brown,slightly

' moist, dense, sand fine grained, not
cemented
End at 8 feet: = No Water; No Caving;
Fill to 2% feet.
105 0 - 1% 80IL: Sand, brown, moist, medium dense, sandg
fine grained,slightly porous
i - 4 PLEISTOCENE SAND: light yellow brown, moist,
. dense, sand fine grained, occasional
rounded cobbles, not cemented
End at 4 feet; No Water; No Caving;
No Fill.
106 0 -~ 1% FIiLL: Sand, light brown, slightly mnoist, loose
to medium dense, sand fine grained,

1% - 2% SOIL: Sand, brown, moist, medium cense, sand
fine grained, slightly porous {Contact
between £ill and soil dips gently down-
slope}

2k - 5 PLEISTOCENE SAND: light yellow brown, moist,

dense, sand fine grained, occasional
rounded cobbles, not cemented

End at 5 feet; No Water; No Caving:
Fill to 1% feet.
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TABLE IV (Continued)

Log OFf Test Pits

Revised April 26, 1984
September 13, 1983
KB 7607

n

Description

Pit Depth

No. (Feet)
107 0o - 1%
1% - 5

108 a - 2
2 - 4%

4 - 6

109 ' 0 - 5

S0IL: Sand, brown, slightly moist, medium dense,
sand fine grained, slightly porous _

PLEISTOCENE SAND: light yellow browxn to oraaoge
brown, moist, dense, sand medium to -~
coarse grained{to 2% feet), sand
alternating yellow brown and reddish
brown layering, moist, dense, sand
fine grained, layering nearly horizontal

End at 5 feet; No Water; No Caving;
No Fill.

FILL/FAILURE DEBRIS: Sand, light brown,slightly
moist, medium dense, sand fine grained

S0IL: Sand, brown, slightly moist, dense,sand
fine grained,slightly porous

PLEISTOCENE SAND: light yellow brown, moist,
dense, sand fine to very fine grained,
non-—-cenented

End at 6 feet: No Water; No Caving;
Fill to 2 feet.

FILL/FAILURE DEBRIS: Sand, light brown to brown,
slightly moist, mediur dense, sand fine
grained (to 1% feet) Fill becomes mottled
brown, slightly moist to moist and dense.
(Possible fill over pipe)

End at 5 feet; No Water; No Caving;
Fill to total depth.
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TABLE IV (Continued)

Log Of Test Pits

Pit Depth
No. (Feet)
110 0 - 13
3 - 8
g - 10

111 I
1 - 2

2 - 4

112 0 - 2
2 - 3

3 - 5

Revised April 26, 1984
September 13, 1983
KB 7607

Description

FILL/FAILURE DEBRIS: Sand, light brown to

mottled brown, slightly moist to moist,
medium dense to dense

SOIL: Sand, brown,slightly mocist to moist,dense,
sand fine grained, slightly porous

PLEISTOCENE SAND: light yellow brown,moist,
dense, sand fine grained, not cemented

End at 10 feet; No Water; No Caving;
Fill to 3 feet.

FAILURE DEBRIS: Sand, light brown, moist,
medium dense

S0IL: Sand, brown, slightly moist, dense,
slightly porous

PLEISTOCENE SAND: light yellow brown,moist,
dense, sand fine grained, non cemented

End at 4 feet; No Water; No Caving;
No Fill,

FAILURE DEBRIS: Sand, brown, moist, medium dense
{to 1 foot) Sand, orange brown, slightly
moist, dense, sand fine to medium
grained (from one to two feet)

SOXIL: Sand, brown, slightly moist, dense,
slightly porous

PLEISTOCENE SAND: light yellow brown, molst,
dense, sand fine to very fine grained,
not cemented :

End at 5 feet; No Water:; No Caving;
No Fill.
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Revised April 26, 1984

September 13, 1983
TABLE IV {Continued) KB 7607

tLog Of Test Pits

Pit Depth o
NO . {(Feet) Description

113 0 - & SOIL: Sand, light brown, slightly moist, loose
to medium dense, sand fine grained
(to 2 -feet) Becomes brown,slightly -

moist to moist, dense and slightly .
porous K

6 - 8 PLEISTOCENE SAND: light yellow brown, moist,

dense, sand fine to very fine grained,
non-porous '

End at 8 feet; No Water; No Caving:
No Fill.

114 c - 2 SOIL: Sand, brown, moist, loose to medium
dense, porous

2 - 5 PLEISTOCENE SAND: yellow brown, to light brown,
: moist, dense, sand fine grained

End at 5 feet; No Water; No Caving;
No Fill.

115 0o - 24 SO0IL: Sand, brown, moist, locse to medium
) dense, porous

2% -~ 5 PLEISTOCENE SAND: yellow brown, moist, dense,
sand fine grained, non cemsnted,
occasional soil pockets in upper portion

End at 5 feet; No Water; No Caving;
No Fill,

emesnsIaie REDIDLY | QDI £ EANNDATION ENAINEERINA



TABLE IV (Continued)

Log Of Test Pits

Pit Depth
No. (Feet)

Revised RApril 26, 1984
September 13, 1983
KB 7607

Description

116 o - 1

117 o - 1%

1 - 4

118 0 - 2%

SOIL: Sand: 1light brown, dry,loose, sand fine
grained

ALLUVIUM:Sand,alternating reddish brown & light
vellow brown layers, moist, dense,
occasional rounded cobbles

PLEISTOCENE SAND: light yellow brown, moist,
dense, fine to coarse grained

End at 9 feet; No Water; No Caving;
No Fill.

SOIL:Sand,brown, moist,medium dense,sand fine
grained, porous

PLEISTOCENE SAND: light yellow brown with
occasional brown banding, moist,
dense, sand fine to very fine
grained, non cemented,occasional
pockets of soil in upper portion

End at 4 feet; No Water; No Caving;
No Filil. .

S0IL: Sand, brown, slightly moist, loose, sand
fine grained(to % foot)
Clayey Sand to Sandy Clay,brown,slightly
moist, dense to stiff, sand fine
grained(from % foot to 2% feet)

PLEISTOCENE SAND: light yellow brown,slightly
moist, dense, sand fine to medium
grained, non cemented, caving

End at 6 feet; No Water; caving 3 to 6 feet;
No Fill.
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TABLE Iv(Continued)

Log Of Test Pits

Revised April 26, 19384
September 13, 19233
KB 7607

b ad

Description

Pit Depth
No. {Feet)
liv a - 3
3 - 7
7 - 10
12¢ 0 -~ 6
6 - 9
121 o - 3
3 - 7
7 - 9

FILL: Sand, light brown, slightly moist, loose
to medium dense, sand fine grained
{to 1% feet) Alternating thin layers of
Sand and Clayey Sand,light orange to
dark brown, slightly moist to moisE,.
medium dense, contains pieces of plates
and bottles{from 1% feet to 3 feet)

ALLUVIUM: Sand, brown, moist, dense, sand fine
grained, slightly porous

PLEISTOCENE SAND: light yellow brown, moist,
dense, sand fine to very fine grained,

non cemented, occasional brown pockets
decreasing with depth

End at 10 feet; - No Water; No Caving;
Fill to 3 feet,

SO0IL: S5and, brown, moist, medium dense to dense,

sand fine grained, occasional rounded
cobbles, slightly porous

PLEISTOCENE SAND: light yellow brown, moist, den:
sand fine to grained occasional rounded
cobbles, occasional pockets of soil
decreasing with depth, non cemented

End at 9 feet: No Water; No Caving;
No Fill.,

FILL: Sand, layers of light brown and dark brown
slightly moist, medium dense, sand fine
grained,occasional pieces of wood and
asphalt ’

ALLUVIUM:Sand,brown,moist,dense,sand fine to med
grained,occasional cobbles,slightly por

PLEISTOCENE SAND: light yellow brown,moist,dense
sand fine to grained occasional rounded
cobbles,occasional pockets of so0il de-
creasing with depth,non cemented

End at 9 feet; No Water; No Caving;

Fill to 3 feet.
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Revised April 26, 1984

September 13, 1983
TABLE v (Continued) KB 7607

Log Of Test Pits

-

Pit bepth
NO. (Feet) bescription
122 o - 6 SOIL: Sand,brown, slightly moist,medium dense,
sand fine grained (to 1 foot) '
sand,reddish brown,slightly moist,dense,
sand fine grained,occasional rounded
cobbles, not porous
6 - 8% PLEISTOCENE SAND: light brown with brown
pockets, moist, dense, sand fine grained,
not cemented
End at 8% feet; No Water; No Caving:
No Fill,
123 o - 1 S0IL: Sand, browﬁ,slightly moist, medium dense,
sand fine grained, porous(to 1% feet)
Becomes reddish brown to brown, moist,
medium dense,slightly_porous,occasional
younded cobbles (from 1% to 7 feet) ’
7 - 10 QUATERNARY TERRACE: Sand, light brown with some

“ red brown layering, moist, dense,sand
fine to medium grained,occasional
cobbles, not cemented, rounded { £rom
7 to 9 feet) Becomes yellow brown,sand
fine to coarse grained,cobbles more
abundant

End at 10 feet; No Watex; No Caving;
No Fill T
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TABLE IV (Continued)

Log Of Test Pits

Revised April 26, 1984
September 13, 1983
KB 7607

-l

Description

Pit bepth
NOo. {Feet)
124 0o ~ 2
2 - 7
125 0o - 2
2 - 5
126 6 - 2
2 - 7

S0IL: Sand,light brown, slightly moist,loose
(to % foot)
Sand,brown,moist,medium dense,sand fihe
to medium grained{from % foot to 2 feet)

PLEISTOCENE SAND: light brown with occasional
reddish brown banding, moist, dense,

sand fine to medium grained, sllghtly
cemented, non porous

End at 7 feet; No Water; No Caving;
No Fill.

FILL: Sand, brown, slightly moist, medium dense
to dense, sand fine grained, occasional
pieces of asphalt

PLEISTOCENE SAND: light yellow brown,moist,
dense, sand fine to coarse grained, non
cemented, some cross bedding apparent '
in coarse sand

End at 5 feet; No Water; No Caving;
Fill to 2 feet,

FILL: Sand, reddish brown, slightly moist, dense,
sand fine grained

QUATERNARY TERRACE: Sand, reddish brown,moist,
dense,sand fire grained,slightly cementec
- non porous(From 2 to 4% feet) Sand,
alternating yellow brown and reddish brov
layers,moist,dense,sand fine to medium
grained,slightly cemented,non porous

End at 7 feet;  No Water; No Caving:
Fill to 2 feet.
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TABLE 1V {Continued)

Log 0f Test Pits

rit

NG,

127

1238

129

Revised April 26, 1984
September 13, 1983
KB 7607

R

Description

Depth

(Feet)
0 - 7
0 - 4
4 - 9
0 - 6
6 - 9

FILL: Sand alternating light yellow brown and
reddish brown layering, thicknesses
variable, moist, medium dense, caving

End at 7 feet due to Caving; No Water; Caving:
Fill to total depth.

FPILL: Sand with Clay Binder,mottled brown,
moist, medium dense, sand fine grained
{Contact horizontal)

PLEISTOCENE SAND: light yellow brown, moist,
dense, sand fine to medium grained,
non cemented({to 7 feet) Sand fine to
coarse grained - some horizontal layex-
ing apparent{from 7 to 9 feet)

End at 9 feet; No Watex; No Caving;
Fill to 4 feet.

SOIL: Sand, brown to reddish brown, slightly
moist, medium dense,sand fine grained

(to 1 foot) Becomes dense, porous{to
6 feet} '

PLEISTOCENE SAND,light yellow brown to brown,

moist, dense, sand fine grained,non
cemented, non porous

End at 9 feel; No Water; Ko Caving;
No Fill.
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August 5, 1987
KB 7606-G and KB 7607-G

10G OF TEST PITS

FILL: Silty Sand, brown with light brown, mottles
dry, loose to medium dense

End at 5 feet; No Water; No Cavnmg

Fill to total depth.

FILI: Silty Sand, brown, slightly moist, loose
to medium dense, minor rubble

End at 5 feet; No Water; No Caving;
Fill to total depth.

contirued. .
TABLE IV
Number {Feet) “Description
130 0-5
131 0-5
132 0-5

FILL: Silty Sand, brown, slightly moist, loose
to medium dense, minor rubble

Erxd at 5 feet; No Water; No Caving;
Fill to total depth.

NOTIE: The stratification depths represent the
approximate bourdary between earth types;
the transition may be gradual.

ENGINEERING GEOLOGY [ SOILS & FOUNDATION ENGINEERING
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BORING LOG NUMBER "

6/14/83 .
Drilling Date —_ Elevation
. KB 7606-G HOWARD HUSHES -~
Project
o | B 0% £ 2
3= E"_; ég':).%-: EE -§§T Description
g .g- i g - 5t = é al §- - L
v A i = =3 o fal O Surface Conditions .
| QUATERNARY TERRACE: sSand, reddish-brown, moist,
f T ] sp dense, fine to mediwm-grained, slightly
i #* . cemented
2 2 10.8 122.3 —
] alternating reddish-brown and brown layers
5 ' 3 | 9.4 12a.1f 5 ||
i__
T T T ke prom tayer
10 T | 20.3 111.810 — becomes brown and mcderately porous
S
_- L
17 T 1T Tbecomes reddish-brown
|
i
15 ¢ 2 1119 1S40 0 L o
: P beccmes brown to light brown and less cemented
i _ L
: ; S R S
: i i SW Sand with Clay Bindex, light breown, moist,
: i dense, fine to medium-grained
: C PLEISTOCENE SEDIMENTS: Sand, light yellow-brown.
71 8P moist, dense, fine to medium-grained, non to
20 7 ' 4.3 164.1 20 o very slightly cemented
B
.
: : o .
Caw | i 1| T T occasional light brown layers and occasional
25 9 : 3.0 100.1 25 i_l, layers with medium to coarse-~grained Sand
E I ! {Continued)

KNOVACS-RBRYFR and ASSOCIATES INC.
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BOR’NG LOG NUMQEQ 1 (Continued)

Drilling Date Elevation
i
Prnject . KB 7606—-C HOWARD HUGHES
n B @ ® = 'é - = o
E - a -~ = Nt
g £ g o Z22ioeyl €5 g_&: Description
Ev — O - ; o D‘ — | . -
A 3 é EO S’ ig = o o Surface Conditions _
PLEISTOCENE SEDIMENTS continues -
; 26— 5P

30 15 9.6 102.5{ 30! altexnating light yellow-brown and light brown
: layering

R S ——

. - becomes primarily light yellow-brown

35 16 ' 15.6 100.6| 35—

b
|
]
'
i
»

1
i

v ] e i —— ——— oy —

: : - becomes light gray-green with occasional
40 1 14 [19.0 -101.8] 40l medivm to coarse-grained layers, occasional

! : rounded pebbles to 1" diameter

Ak . I[ H
45 14 5.0 101.4] 45—

? ‘ ‘becomes darker green—-gray

. B
56 16 7.1 08.7| 50i—

; : {Continued)




BOR!HQ E_OG NU%BE& 1 {Continued)

Drilling Date . ) Elevation

Project KB 7606~G HOWARD HUGHES - _
a e E = - — E (=2 H H
' 2] 28 S>3l 5% 5 & Description
Y| BT rzg| g¥) g4
b e =3 o = o O Surtace Conditions )
T PLEISTOCENE SEDIMENTS continues
' 51 ! _sp : -
1
——]_ End at 51 feet; No Water; No Cavirng;
l_! Fo Fill '
55
i1 *2600% Kelly, 12" DProp
] **1600% 1st Inner Kelly
*** 800# 2nd Inner Kelly
— *
j NOTE - PLATES A-1 THROUGH A-11l: The strxatification
; - depths represent the approximate boundary between
i l— earth types; the transition may be gradual.
60 !
b
-
| :
:T I_E L}
65 ;
l -
] ' . |
; E E
i E |
o i
70 ~— ;
i
¥ 1———;1
Pt
75 L.
!

KOVACS-BYER and ASSOCIATES INC.
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BORING LOG NUMBER_ °

' 6/14/83 .
Drilling Date 27X/ Elevation
. KB 7606—G HOWARD HUGHES e
Project ____ ——
5 o R e c u
2= a EwlEer,t T .1 Eo foa
8 = 0 o 2§ ;:; = g gg %3 Description
s 2 ! 2 § 5 = 5 QO Surface Conditions .
By i
H QUATERNARY TERRACE: Sand, reddish-brown, mois,
i i R dense, fine to medium-grained Sand, slightly
* ! SP cemented, slightly to moderately porous,
2 4 7.6:114.1 — possible slight Clay Binder
. ; .
i ——
|
E a
}
5 4 6.6:109.6 | 5 L
! ||
: =.
t e S
i )
10 7 ! 7.1'205.7 |10 —
a =
i
| -
} —
L
i
15 ;11 | 8.2.216.4 |15 |
: H i
' i S O
: - becomes reddish~brown to brovn
o -
: I |
| -
20 7 11.97121.7 | 20
i
i
| ' |
: o i
25 11 10.2 118.6 | 25
f . . | {Continued)

KMOVAPS - RYFR and ASSOCIATES INC. } A-4




BORING LOG NUMBER 2 (COntmed]'I

Drilling Date Elevation
Project KB 7606-G _HOWARD HUGHES ~
o = o bt ® g'é e R o
— =3 b [y — T H
c§§_ g .3 g ::; & g J':é.i -%E‘ Description
3 3 2 < § 5 = 3 U] Surface Conditions -
QUATERNARY TERRACE continues : : .
26 b——_8P—| —~ — — - __
alternating layers of light brown and
— reddish-brown
i || .
30 13 13.9 114.0) 30 — PLEISTOCENE SEDIMENTS: Sand with Clay Binder,
! green-gray with black spots, moist, dense,
— SP fine to medium-grained Sand; Clay layer
present in sample
] becomes green-gray
35 12 35.0 87.8! 35 — cL. Clay., green—brom;rn, moist, jointed, firm to
' ] — = — -stff .
. i Sand, gray-green, moist, dense, fine to medium+
Sp grained Sand, non to very slightly cemented
|
P
: |
40 14 4,2°108.43 40 .
| -
[ ;
| L
: Py “Sand becomes fine to coarse-grained
¥k ke I
45 12 4.2 102.0| 45 —
| —
: pot
a
' el
! by
@ L
50 © 16 ; 4.3 107.5] 50—
: i . l ] {Continued)

MW A _RYFR and ASSOCIATES INC A5



BORING LOG NUMBER 2 tcontinue)

Drilling Date . : Elevation o
il
Project __ KB 7606-G .  HOWARD HUGHES
o & E, s Bf ‘é s . £ o
££ g 2§12 > g Y g 'Ec.} ?f Description
= 2 e o E ?:-—- o - [
v S ?-CS) =8 0 = a o Surface Conditicns

PLEISTOCENE SEDIMENTS continue

14 4.0 : 100.6} 55

13 5.1 1104.9y 60

i RN

: - End at 61 feet; No Water; No Caving:;
} ||
f
1 matind
!
t 65
! ) .|
i i
] H
I,_
;' —
70
by
—
i
]

]

[

~3
in

.
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BORING LOG MUMBER 3

Drilling Date 6/14/83 — Elevation
[N
o 3 P Bf IE = o = 2
23 e 3g:5 4l s g ~§§ Description
58 2T Es g2sl 87 3 face Condit -
IR =8 o o Surface Conditions
! 50IL: Sand, reddish-brown, moist, é&ense, fine “to
X ¥ -+ sp medium-grained, slightly cemented, slight
; Clay Binder, slightly to moderately porous
* ' becomes brown
5 6 — ——— 5 (=1 — —} — — sample wasted
L DUNE SAND: Sand, light brown to yellow-brown, not
sp cemented, moist, dense, fine to medium-grained,
] minocr caving below 7 feet
- |
10 4 5.9 106.4 110 —
! %
=
-
-
: ]
15 6 3.7.97.7115 -
? |
]
i !
P
J [
20 3 3.7 95.8 |20
|
| —
i =
¥k | 1 I
25 | 3.8 99.5 |25 Hi
1 ! | {Continued}
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BOR’NG LOG NUMBE& 3 (Continued)

Drilling Date : Elevation
. KB 7606-G  HOWARD HUGHES 7
Project
- Sl 2E'55%l 55! £ 9 Deascription
EZS T w2z s 2 @2 & :
o o o o c a‘g a ar = ) ; o,
wE oz =8 o O o Surface Conditions -
B DUNE SAND continues _ -
26 | | sP _ .
30 ° 5 3.6 96.9130 . |
severe caving

35
QUATERNARY TERRACE: Sand, reddish-brown, moist,
i SP dense, fine to medium-grained Sand, slightly
E cemented, no caving
S
,..._ __{ _ _alz_e—rr:l-a-ﬁzigg_ reddish-brown and light brown
- ' layers
i i
40 6 | 5.6 99.3}40 - ; PLEISTOCENE SEDIMENTS: Sand, light brown, moist,
; S R dense, fine to medium-grinaed Sand, non to
i e ! \\_yery slightly cemented
i [ I : becomes light brown to vellow-brown
' ! : .
-
[
45 |—i
|

L

f —
kxk i ! ;

: ; becomes light brown to orange-Lrown

¥

50 12 : 9.1 97.8|50 i . _
} ] {Continu-d}

'
i
i
:
i
i
i
;
I
.
t
1
b
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BORING LOG NUMBER >

Drilling Date Elevation
-
Project KB 7606~C _ HOWARD HUGHES
EREH YRR .
2c | oo 25!56% s8] &2 Description
Eg 2z 5SE >®g] o2 [ .
B 2 2 25 5= S G Surface Conditions
o o o O s
- PLEISTOCENE SEDIMENTS continue -
51+ SPp
' ) ] End at 53 feet.due to caving; No Water;
f 551 | No Fill
!
j

o

60 !

65 |

h

70

Lo

.

s i 75

L

KOVACS-RYER and ASSOCIATES INC a-9
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BORING LOG NUMBER. .

Drilling Date __. 6/15/83 Elevation -
[
Project KB_7606-G HOWARD HUGHES
o 5 o = Z o £ L )
2= 2 | 32155« 5| 5% Description
E= E- -gg}}‘s‘a a = o 3
aGg 1 = =30 = a o Surface Conditions _ ' -
P S0IL: Sand, brown, moist, dense, fine to medium~—
: 11 ] grained Sand, slightly cemented, slightly
5P porous
* : QUATERNARY TERRACE: Sand, reddish-brown, molSC,
5 7.2 -116.87 51 | dense, fine to medium-grained Sand, slightly
i : sp cemented, non-porous
5 |
—
17— i~ ~ ~becomes lighter reddish-brown
10 6 | 6.1 .113.9| 10} ]
i .
| i
| ,f .
E : e - - — :
15 6 @ 2.3 ;1X06.9( 15 | alternating layers of light brown and light
i l reddish-brown
: [
'i_._
!
r
20 9 3.8 114.5} 20—
| -— ~Sp “Sand, light yellow-brown, moist, dense, fine
to medium-grained, not cemented
x| B
25 10 1.7 103.1} 25 {Continued)
i 1
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BOR!HG LOG HUMBER 4 (Continued)

Drifling Date Elevation
e
Project KB 7606-G HOWARD HUGHES
o = l 5 ex|=. | & z
8= c SEiS5<] c« T o Tt
ES | $2| F2ied B3| 83 Description
= B a oc . = [+ O 6 . ia
wE o5 =8 :0 o Surface Conditions -
] QUATERNARY TERRACE continues -
i 26 ] ' =
¢
f occasional reddish-brown, slightly cemented
! [ layers
30 8 | 4.3 100.0] 30|
PLEISTOCENE SEDIMENTS: Sand, light yellow-brown,
— moist, dense, fine tomedium~grained Sand,
non to very slightly cemented
!_
3% - 6 2.3 ;107.0 351':..“1
i—-—l
. 1
20 6 | 7.8 .112.2{ 40!
. ) ;
! — minor caving
1 _
I ' t
—
: ¥
! i
B ' 1
; = severe caving
=
: L
A -
| !
z i |
| 50
; ‘ i End at 50 feet_ due to caving; No Water:;
I i No Fill |

KOVArS-RYFR and ASSOCIATES INC. .




BORING LOG NUMBER__ s

Prilling Date Elevation
' -
Project KB 7607 HOWARD HUGHES HEALTY
2& g 5 ol b= 2l €. Z o .
ELZ | 52| 22 789 58] 83 Description
m £ [~ oc-T=a ay = s -
38 = =514 o 0 Surface Conditions
| SOIL: Sand, brown, moist, dense,sand fine to medium
: 1— grain,slightly cemented,slightly porous
R QUATERNARY TERRACE: Sand, reddish brown,moist,
2600 l - dense, slightly cemented,non-porous
5 z 7.8 1112.2] 5p
- alternating layers of reddisa brown and
; o light brown
f -
10 6 9.3 '110.9| 10
: ‘| NOTE: * 2600 # Kelly 12" Drop
i | ** 1600 # Innexr Kelly
! | ***800 # 2nd Inner Kelly
| .
g
115 4 6.8 | 104.7} 150
! PLEISTOCENE Sand:light yellow brown,mcist, dense,
- sand.fine to medium grain,non to very
very slightly cemented
i |
i
20 4 4.4 .106.1f 20} | _ e .
| becomes light yellow brown to 1light Brown,
E sand fine to coarse grained
i
1 NOTE: On Plates A-1 through A-6 : The stratificatior
, F— lines represent the approximate boundary be-
x i tween earth types; the trensiticn may be
i | gradual, — - -
_ 1600 T T T “occdsional T 1ight orange brown layers
12 5 3.1 101.2[ 250
I




BORING LOG MUMBER 5-continuea

Drilling Date Elevation
Project _ KB 7607  HOWARD HUGHES REALTY -
o > E_ & af E - £ o
'E.E wol| 251358 s s ~§_§ Description
s O g - D C ?_“; + %"" = .
w2 = =35 14 I o Surface Conditions }
26 [
occasional rounded pebbles to k%" diameter
30 7 2.8 103.5] 30 || - - - . - /" = — = = == = =
alternating layexrs of fine znd medium to
[~ coarse sand
| -
rounded cobbles to 4" diametar
| e N e g —
. Sand, Yight brown, fine to medium graThed;
315 |11 3.5 103.4] 35 [ occasional pebbles to 1" dizmeter
becomes orange brown
becomes light brown alternating layers of
40 8 4.4 112.0{ 40 || fine and medium to coarse grained sand
] B Sand, light brown to llght yellf‘.n: brown, ,
L predominantly fine to mediux grained
| —_— e et e et e
Ak k | occasional rounded pebbles 1o %"diametex
800
45 1z ‘5.9 96.2 | 45| |
: occasional orange brown layzrs
50 116 5.3 | 88.7} 50| Sand, light brown to ]_ight grey,vary fine to
fipe graired

KOVALS.RBYER and ASSOCIATES INC.



BOQ’NG LOG NUMBEQ 5—Con.tinued

Drifting Date __ Elevation
Project KB 7607 HOWARD HUGHES REALTY -
_— o P | =) u .
2= a SeleEce]l Tl Eo T
a E co| BE :;. 53 g B & 2 Description
o [« % - [
w A g 2 é 5F & Q Surface Conditions
5 PLEISTOCENE SaND continues -
! .
55 i 16 6.6 1 95.7 { 55{ ]
| -
!
! L
i
60 16 7.5 194,06 60

End at 61 feet;
No Fill.

No Water;

-No Caving:

KOVACS-BYER and ASSOCIATES INC.
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BORING LOG NUMBER -«

Drilling Date Elevation
Project KB 7607 HOWARD HUGHES REALTY
we | B e ¥ e £ o
es | 2| 25198 5| 58 Description
58| 57| et |x2al 22| £ -
w3 o =38 |a (a O Surface Conditions _
S0IL: Sand,_brown, moist,dense, sand fine to medi?um
1M grained,slightly cemented,slightly porous
* | QUATERNARY TERRACE: Sand,reddish brown,moist, dense,
' 2600 sand fine to medium grained,slightly
5 ', 2 7.5 1112.7 517 cemented
E |
j | ] minor caving
i ) alternating light brown and reddish brown
10 4 8.6 (106.7| 10 layers
-
i [
| |
primarily reddish brown
15 5 }10-4 {107.8} 15| |
= alternating light brown & reddish brown
layers
20 6 no sample 20} |
N primarily light brown to yellow brown
PLEISTOCENE SaND,Light yellow brown,moist,dense,
** — sand fine to medium grained,non to very
18600 slightly cemented
25 8 8.5 | 100.0] 25—




BORING LOG NUMBER __6-continued

Uur“ple

Drilling Date __ Elevation
Project KB '?6_0_7 HOWARD HUGHES REALTY -
= ; 2 * ": L -E _E
£ ool 2¢ 5 59Ul € w 42 Description
€1 8} 2224 32| &
& 2 2315 = o ] Surface Conditions
26 -
sand,yellow brown,primarily fine grained
i ) Sand,yellow to orange brown, fine to coarse
7 17.1 |92.8 |30 [ grained
- T 7 Younded gravel to %" diaméter - ]
alternating la;_érs of f-i?e a;;meam to—-
. coarse sand
Sand to Silty Sand,light greenish brown,molist,
9 9.3 106.1 |35 [T - : dense,very fine to fine grairzd
%
Sand,light oxange brown,moist, dense, sand fine
- to medium grained,primarily fine grained
*___4_._______________#__._______..._
12 4.6 hos.6 |40 [ alterl:xatlng orange brown and yellow hrown
Lo _layerimd . a0 o e e — ST
| alternating layers of fine and medium to
coarse sand
I :—- B light yellow brown sand,prirnarily fine .
800 grained
18 | 4.6 [100.2 |45 [
12 6.3 4.3 | 50 [

vrsare_RYER and ASSOCIATES INC.. or are A—16




BORING LOG MNUMBER

- 6-Continued

Drilling Date Elevation
Project KB 7607 HOWARD HUGHES REALTY
s | B eXlsa. £ .
B c w.o| 2E§102Gl €8 B89 Description
Eal 351 8cixrgdf 8% - -
3 8 5 =3 |0 (=] L Surface Conditions -
PLEISTOCENE SAND Continues -
; 5101
i } | becomes light brown, sand fine grained
55 12 6.8 [94.a4 | 55
1
[
60 | 14 |7.3 92,4 | 60[]
End at 6l feet; No Water; Minor Caving as
— noted; Mo Fill.,

FNIACT_RBYFER and ASSOCIATES INC.
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3.5

3.0

2.5

- 2.0

Shear Strength KSF

1.O

0.5

SHEAR TEST DIAGRAM
Project _HUGHES REALTY

KB 7606~-G

QUATERNARY TERRAGCE

and PLEISTOCENE SAND

e

0 0.

S 1.O 1.5

Normal Pressure KS F

O Direct Shear at Field Moisture
® Direct Shear, Saturated

U Unconfined Compression Test
P Vane Shear Test

() Penetrometer

KOVACS -BYER and ASSOCIATES Inc.

2.5 3.0

PLATE B1_



Shear Strength KSF

3.5

3.0

2.5

2.0

1.5

0.5

SHEAR TEST DIAGRAM
Project HUGHES BEALITY

KRB .7606-G

DUNE S/

\ND

B3-10 @

B3-15
B3-25

B3-10
B3-25

B3-15

/

B3-15
B3-10 .

0 0.

5

1,0
Normal Pressure KSF

- (O Direct Shear at Field Moisture
@ Direct Shear, Scturated

U Unconfined Compression Test
b Vane Shear Test
O Penetrometer

KOVACS -BYER and ASSOCIATES Inc.

1.5

2.5 3.0

PLATE B2



Shear Strength KSF

3.5

3.0

2.5

2.0

1.5

I.Q

0.5

SHEAR TEST DIAGRAM

Project_ HUGHES REALITY KB 7606-G.
B2-31 @
FUTURE COMPACTED FILL
BULIK .SAMPLES REMOLDED|ITO 90% MAKIMUM
:'DEF\ SITYAT OPTIMUM MOISTURE CONTENT
B2-31 @

B2-31 @k
1
B3-10
B2-5
0 0.5 1.0 1.5 2.0 2.5

Norma!l Pressure KSF

(O Direct Shear ot Field Moisture
@ Direct Shear, Saturated

U Unconfined Compression Test
¢ vane Shear Test
(O Penetrometer

KOVACS -BYER and ASSOCIATES Inc.
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PLATE B3 _



‘Shear Strength KSF

3.5

3.0

2.5

n
o

o

o

0.5

SHEAR TEST DIAGRAM
Project HUGHES REALTY KB 7607-G

-

QUATERNARY TERRACE &
PLIEISTOCENE SAND

B6-15
B6-55
B5-40
B8-5

B5-20
B6-25

]

—

0O 0.5 1.0 1.3 2.0 2.5 3.0

Normal Pressure KSF
O Direct Shear ot Feld Moisture
@ Direct Shear, Saturated
U Unconfined Compression Test
¢ Vone Shear Test
() Penetrometer

KOVACS -BYER and ASSOCIATES Inc. PLATE B-4.



SHEAR TEST DIAGRAM |
Project HUGHES REALTY ' KB 7607-G

3.5
A -
RESIDU,
3.0
2.5
2.0
TP118-2
0 TP129-4
X TP122-3
- TP123
o
| - |.5
= TP118-2
o TP128-4
PO TP122-3
o .
0] N TP12
=
w 1L.O L~
TP118-2
TP122-3
TP129-4
TP123
Ol5 /
0
O 0.5 .0 1.5 2.0 2.5 3.0

Normal Pressure KSF
(O Direct Shear at Field Moisture
@ Direct Shear, Saturated
U Unconfined Compression Test
€D Vone Shear Test
© Penetrometer

KOVACS -BYER and ASSOCIATES Inc. PLATE B=5_
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HUMBER  TRNGEMT EAQIUS %) CENTER (Y} CENIER RN

| 1038 2233 37,0 1700 foast
G TINGEN] ERgIUS ir} CENTER iy} CEMISR £.5. s e 2lae - e L
LA W TG+ 0 39,9 -138,0 {79
| iRy 15,0 LRt ORY 4,9 F. 713 g 13,00 2150 3300 ~Fiog [
TR R B L.&5d 3ONS0 0 1930 3109 90,0 5
R -ed.0 1,643 & 1038 3R 33000 10,0 SR
§ 9.9 3,630 Poootne 2159 350.0 11,9 [, 431
: -k 1857 51050 19L9 330, ¢ 50,9 1,53
s -80.0 PoSHE PR UL R S 3500 1309 147!
; 0.0 1620 19 1030 2139 370.0 -110.0 1,390
g -50.9 L7 f1 1930 193.9 3909 30,4 143
K ~50.0 b.£13 12 1030 130 60,0 4100 1,405
U 58,0 L.el? 13 LG 25,0 3700 ~120.0 1,351
i 319,90 T 1.578 WLy 130 390,0 -L19.9 1,579
12 3t S0 t.82] 15 13,0 203.0 370.0 -106,9 1,187
3 g -0 L4807 15 1930 223,08 3800 1206 1,375
14 Fn 159 B12.0 -80.¢ 1585 17 Lo 33 360.0 ~140.8 1,388
15 00 B0 320.0 300 1,520 18 103.0  203.0 380.0 -100,9 1,37%
B g 1.0 300,19 -80.9 L.403 17 103,0  223.0 370.0 -120,0 1,391
T X L BoOWhE MRO WL 1560 13T
i The 1ED 320.0 -80.9 o2 LD %50 0.0 -120.0 1,379
R I O 22 30 B[O 30 1300 L3
2w 7o 4700 S 1,563 21030 230 0.0 -130.0 1,376
A e LED 370 -390 Ladl 7§ 130 2150 396.0 16,9 b, 338
BN TR P N 3009 -100.1) 1.424 B30 20340 319.0 -110.0 1,399
2B SO B kD -110.9 1. 361 7 16L0 2430 390.8 10,0 1,37
2 10,0 170,14 3:20.8 -1040.8 1.574 27 103. 0 213.0 §00.0 -139.90 1,408
B Tho 1800 he o100 1,543 1030 2439 38,0 -140.0 1389
o 00 1800 e -l .33 22 1030 2530 39006 -150.0 1.373
om0 10 3204 90,8 b.og? 3 103.0 2430 4090 -140,0 1,398
oY 150 3.8 -0 1.403 1LY 2530 3809 -150.9 1381
24 SRy 20,0 30,9 -1 1,855 3 192.9 23,0 100.0 “140.0 1,373
R 1 L bs6l 301030 3.0 0 -1 13§
T 2000 320.0 130G 1368 I O103.0 230 90,0 1700 L34
¥ FE 1900 3.y -120,0 1.580 1030 283.0 00,0 -160.0 1388
A g -130.0 1624 Tk 2730 380.0 1700 1,323
¥ o o 0.0 -0 587 W WLo 2730 1000 -170.0 1,382
S 3. -118,¢ .59 R TS S §90,0 -150,0 131
o TnE sk S N 1.8 0 S0 130 Wb 1500 138t

€., WINIMUH= .55 FOR THE CIRCLE OF CENTER ¢ 320.0,-120.9) F.S. MIMMUN= 1,373 FOR THE CIRCLE OF CENTER t 390.9,-1s0,%;

CALL SHEET 3L
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BY DATE _ SUBJECTALOFPE AL C
HOWARD RHUAHES

CHECKED BY DATE

KB 7TAOh =l

PR FEE R R R R RO R R MR R R R L B R4}
DEPTH LIAITING TARGENT WG, 3 Al ¥ = {33.00
CRECRE P bR AR REED RN R RN AR R FE R IR RO R R 44

HURETE TANGENT RRBIUS  4¥y CEMTER (v} CEMIER £.5.
| 53,9 30,9 -1 1.58%
2 353.9 300,10 -120.9 1,535
3 293.0 1400 -166.9 1,598
3 253.9 380.0 -120.0 7,569
c 713.9 109 -3, 4 1,744
a 293.0 §20.,0 -150, 0 1,485
: 339 .9 150,80 1. 497
i 2939 420.9 1400 i,592
7 7720 440, 0 189, § L, 540

10 359 §20,0 -180,9 1,483
1t 1330 Hi g -306, 9 1,477
1Z 3130 150,0 NEOR 1,539
iz 3339 176,40 20, 1.5
i3 353,06 RETIN -2%6,0 1,47t
5 333.0 350.0 25,9 1,504
Ia 3530+ 4700 2% 1.3%%
{7 373.0 40,0 -10.9 1,435
13 353.0 3504 -2, ¢ 1478
17 3730 20,0 24,8 1,352
X 373,40 62,0 ~Hh. 0 1,467
71 333.0 860,79 R i.504
¥ 333,80 1280 200, 9 1,594
i 343.0 $60. 0 -24. 9 t, 453
i 3.8 48,4 240, 1.521
x5 3183.9 $40,0 -780,0 1,505
AR KA S 360,9 -2B0. 0 L370
7 3L 3930 480.0 -250,0 1,187
1330 41340 150.6 -780.0 1,530
¥ OBLE HLG 80,0 ~IE. § 1,463
W 4336 3730 480,90 IR 1,521
L RS i J B A 40,0 -9, 1,185

Fo5. HINIMUH= 1.45B FOR THE CIRCLE OF CENTER + 4b0.0,-250.0)

CALL DHEET# 3
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oY DATE . SUBJECT ALOPE CALC
HOWARCD HUGHE S

~4ECKED BY ' DATE

XKB_ 760 6=

I O It S Y S S TSR R 24 LEa2 S
LoRGAD HUEHES SECTISN 6 §ITH PUTTRESS
FHErRNERERL N R A EERRAERRREREREFERRESY

FvS1S By EISHEP & SEHPLIFICE RETHIT

FLAERRS AR EF R bR i CERRIRRAEARENRRARRN I NSRS

REREERRRELY
WU DA
cERakbEkERIN?

DNTROL DATh,
AUTOHATIC SEGRCH FOR CRITICAL CIRCLE

HUMEER U DESTH LIMLTING TRMSENTS 7
HUMBER GF YERTICAL SECIIGHS 16
NUMBER 6F S3IL LATER EOUHDARIES 3
YUNEER OF FOIMES DEFINING COMESION FROFILE y
NUNBES OF CURVES BEFINING COMESIUN RMISOTRORY 9
MUMMER GF EGUNDARY LINE LOADS z
HUHBER 0F BLUNDERY PRESSURE LBADS _
SELSMIC COEFZICIERT = LG
ATMOSPHEK LD SRESSURE = 2148.000
WilT WEIGWD oF WAER = 52,400
UMLT WEIGHT oF WATER 1N TENSION CRACK = 52, 190

PRCH GTARYS Rl <EHIER A 440, 0,-120,0F ITH FINAL GRID OF 26.0

FLL CIRCLEZ Tasztnl T DEPIH, 1330, 135.%9

OMETRY
ZECFIONS S LTE.9Y FEDLp0 288,90 314,00 3EE.0D Za0.G0 3TT.O0 332098 3BB.90  3%a.00 04w
T. CRALKE B.00 SLGh LB a9 75.00 106,00 10300 19L00 10L00 1eA00  EOR.0G J0R.00
4 14 CRAEL 103 -LOG ST,00 A1L00 7500 Hg.0n  t0Zue 103,00 109D 9406 J0%.00 10900
BOUNDAR: S4eb -E0 3200 S0 T0.00 108,00 1930w 103,00 felo0 19400 1ORLOD HOLIL

H
GOUHBARY 2 .00 -p, 00 ATLD ShuBO TH0P 100,00 103.08  1eRed 10L00 1000 B0R.00 HISLED
3

BONERRT 3 G0R.00  290.99 206,90 200,60 200,00 200,00 200,09 2000 U90.00  200.00 200,09 200.00
; SQIL PHOPERTIES
LOSECTIONS 42,00 432.80 ¥TL90 600D

- LAYER  DEMSITY  COMESION FRICTION ANGLE LELTA FHI

T.OERACEE  125.00 135,00 135,00 Lo s 10 31,00 00

¥ 1N CHACK 125,90 1500 135,00 R L 5200 0

BOUNDARY | 125,00 135,00 135,80

SOUNBRRY 2 133,00 125,00 135, i DOUNDARY FORLES ARD PRESSURES

BUGNDRRY 1 10,00 T 290,60

LINE LEADS
CCOGRGIBATE  MAGNITUBE  INCLINATION WITH VERT - BEG

1 126,00 2009, 504 .00
: 122,81 2900, 000 00 CALC SHEETH 9




Kozvacs-Byer and Associates Inc. .

CONSULTING ENGINEERS and GEOLOGISTS

BY | DATE. SUBJECTALOPE cALC.
HOWAP D HOGHE ¢

CHECKED BY. DATE

KB_1Ob-C

TrRrrRIES e

frdvFRE i

IR I R RN I R A R T Y N R R TSRS Y E : EE R r b b E e ek R R R R EF R NN R W r e vl by
STPT LINITIHS TANGENT NG, ¢ 4F ¥ = (3500 BEPTH LINITING TANGEN) BB, 2 AT ¢ =  135.90
TEE R AR E R ERE R EEE R R RN F NS Y PR AN RV EE RN LN ENEN iiiEliilfi!iiiiiiiitlitttikli!iiifiilEiiil!Ikllil
wNZER  TANSERD BADIUS  ¢fy COMTER 1Yy CRmice £,5, BUMBER TANGENT AADIUS  iX) CENTER () CEWTER F.C.

t 2534 {454 -1 a L.a%e L 1353,0 3850 460,10 -250.0 1534
Z 2534 LN R FINE Loabd S 4 H Y AL 90, 0 -394, 9 L7
3 ' 2934 $id, B -1y, ¢ 1.593 i 135.¢  &15.0 440, 0 -28%.0 1.5%
i 135 15,0 SE R -120.0 2,752 } B35.6 0 3FE0D 90,0 -246,9 l. 899
3 RN L R $30.0 Uy 1.913 S ) B 55 N LLI'A =00 L34S
0 iR 408, -156.0 [.393 - I 20, ¢ -2, 0 1.4
P RLy 33 3g,0 LN .38 i 1354 33340 1464 -220.9 1,043
L UL 134, 6 =158, 248 IS S S 120.0 ~25 Y Leld
¥ B 350 123,9 =208, 1,352 H 135.0 $95.0 169,80 ~Z£0.7 1,20
19 135,00 35390 440,0 AR 1531 fo 1350 333.0 4460.9 -220.0 . 5uZ
i1 135.0 ZII3.% 160, @ -2u, g 1,389 il 35,0 3550 420.4 -2209 1,371
12 1350 330 140G, -185.0 1.550 i2 1350 4150 460.0 280, 0 1342
45 18 W $20.9 -0 1,579 id  13&0 0 3950 80,4 ~260.9 1367
R S 5 S U TN ¢ LLLEN -280.4 1,532 H 350 4150 440.0 -280.9 1.5%4
13 136 355.% 4800 (A 1,352 13 1358 415.8 180.9 -284.0 937
135,90 330 420.0 -2§0.0 1,601 B L3 3759 4600 -246.90 1509
&7 133,94 3w fegae =240 1522 7 1339 3130 140.9 -240.9 t.abd
£ 1330 3330 1662 -0, L.389
17 e 3550 429.% -0, 0 f.362 F.S, AIEINGNM= .33 FOR THE CIRCLE OF CERTER [ 460.%,-7698.9)
0130 3359 46,0 ~35%.6 1.518
2 133.¢ 3730 150,4 ~246.9 l.50%
BN WL LELY. -250.0 1,335
3 e N 1699 ~250, 0 1,324
2% 1352 3 g0,y -2bi. 1.563
s R SAR N JAR §90,0 -230.0 £.573
26 1339 4139 4EGD -8 0 f.330
27 1359 M 156, -240.¢ {.809
@B 13Le %5 49,0 L UMY 1.33%

Fo§, mIRIM: [L516 FOR THE CIRCLE OF CENTER { §80,0,-280.0)

A

CALC OREET H 5
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pY— . DATE SUBJECT DI-OFE CALL
HOWARR? HOGHES

'HECKED BY DATE

KB 1607 -5

I I T T Ty T e T T YT e S T A F R PR R T
ALHERD BUGHES ZECTIOH H

BRerbpbERANERTRAFERRMIREERERERENNGRERSFIR

LVE1E EY BIZHOFTE EINFLIFIED HETHuD

At
Hil,

peE R PR REEFREEA LM E U ERVERRERFELF SRR NRNEE

FEIBVEIERRES
DIPT taTa
SEPVERERERTFE

TONTRAL BATH,

GUIERATIC SEARCH FOR CRITICAL CIRLLE

HUMBER GF GEPTH LIMITING TRNGENTS I
HUHBER OF YERTICAL SERTIOHS 17
NUNBER OF 3OLL LAVER BEUHDARIES Z

HUMBER OF FOINTS DEFINING COHMESION PROFILE
HUMBER GF CURVES LEFINING COUHEGION RHISOTROFY &

L=

HURBER DF BOUNBARY LINE LESDS 2
HUMRER OF SCUNDARY PRESSURE LORLS G
SETSKIC COEFFICIENT = s
4THDSFHERIC PRESSURE = 214,000
UHIT H2iGel OF UATER 2 52,160
BHIT WEIBHT OF WATER I¥ TEHSIOH CRACK = 62,400

SZAREH STARTS wf CEWTER ¢ 22000, -49.00 WITH FINAL BRID OF 10,0

fiL CIRCLES TEMERY TO DEPTH, 4.4, 194.90, 135.0,

SEGMETRY
SECTIGNG JOP 178,00 160,00 14800 266.00 302,00 32300 3l4.00 358.00 387,00 392.00  398.00
T. BRACKS e, a0 £0.00 HL00 1306 25.00  7S.00 BY.O0 95,00 04,00 104,00 10Z.00 104,00
¥ M LRALK 1.0 1900 L0 (L,00 0 25,00  TS00 9.9 9S00 RO4.00 104,00 L0Z.0D  104.00
EQUHDARY | &40 3.40 5,00 9,00  20.00  70.00 94,96 90,08 104,00 19400 102,00 104.09

SOUNDERY 2 FO0LDD 200,00 Z00.99 290,00 200.00 200,00 200,06 200,99 200.00 200.00  200.00. 100.00
SRIL PRBPERTIES

-4 SECTEONS  408.00  425.00  MA9.00 49,00 520.49
i LAYER DENSETY  COWESION FRICTION ANGLE LELTA FHI
Y1, CRACKS L1900 100,06 132099 135,00 138,00 ! 119,40 220,90 32.00 00

N OIN CRACK 110,00 170,00 132.00 134,00 138.90

FOUNBARY | 119,00 126,96 132,00 136.60 139,00 BOUNDARY FORCES AND PRESSURES

BOGNDARY 3 200000 200,00 20668 200,00 200.00

LINE LBADS
X COURUIHARTE HAENITUDE IRCLINATIUR WITH YERT - B5t

124,00 2001, 659 00
19290 2029, 000 .00

CALC HHEET # 4
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By DATE SUBJECT OLOPIE CAL-C.
; HOWARD HOSHEE S

CHECKED BY DATE__ -

KB 1L0T7-Ey .

(XYY 1112

FESULTZ . . .
e P14, 1640 330.0 50,0 )
A 104,& 1549 0.0 -50,9 1,57
? 14,0 14,0 330.0 -40.9 1.5
W lE0 tedd 40,0 -50,8 1572
TR R FL R 350,9 -56,8 1582
e EXIEEEREYERINFRERERARRNMERERATRERRRARIEILRE ' ‘E E%:'? 14:.3 ii?'g -43.3 E'EEE
QEFTH LIMITING TANGENT MD. t Al 3 = BA.O0 ¥ ffg'z bod.L 2999 ot s
HHHHH:!!'!¥H!i!i&HiHHEHHHH*’H'}!H{H!l 14 ”‘J - t34.0 36ty '5"":‘ Ls?
15 b0 0 350.0 40,6 1572
15 1.0 1840 340.0 -50.0 1,572
7 1040 1780 350.0 ~70,0 1547
12 1040 184D 380.9 -60.0 1.557
|3 TR A LY.
GGer TANEMT ZRDIUS A0 CONTER 091 CEMEER RS, " ;E:'g i;:'g ;;g'g o o
- [ . ¥ k= 1LY sl
. i ; LR 2680 SR 1547
240 1.0 —4,7 A
b e s o e 7 D 1840 39,0 50,6 1578
T ae uba 330.0 0 o kIR TE N LA R 350.0 -30.0 b4
; ain 240 San 0 N {34 20 146 iBLY 350.9 -8, 0 1,518
A e g b 5 40 1900 360.9 -5, 1,532
S et ey o s e 1810 370.0 0.6 1,559
A e e o TomeE e 3600 0.0 LT
A 206 D e % 1Me 19 750, 50,0 L5
Y aes 13 g oo P @ leld 2040 50,0 -1o0.0 {531
5 8o 194 g e W to4.e 1900 375.9 -30.9 1.543
h et ii;'ﬁ 24 A Laos i 160 26h9 30,0 -1one 1547
' t:'a s e e | 452 e e 360.8 ST
Lo bd, ST ALY =il e hF -3 98,0 74,0 2170.9 R ;
13 6.4 134,90 R -5 .32 ) L0 ez 15 L )
3 Z3 L 352 =i,
15 a0k 2244 5 129 130
E o, WINIMUe 1,530 0% T0E CIRCLE GF GEWTER { 320.0, -su.0) > e o e lm
y . % Wi 2he 350, 1794 1385
‘ii!ifii!!i-‘i‘ﬁ!i{-ékili{“@i!{rﬂ5!}5*(&!!1}}!!1{**!!’ 20 1694.0 924,0 1786 -129.9 V57
DEFTH LINITING TAMBENE BG, 2 &l 1 = 10800 = ol 035 <700 1054 ey
SEEFRFEREIEEAESEREERAREREFOESHAREFNANRIRRARSARERS ;é 104'& :“4-0 EEQ.D lﬁﬁ-ﬂ c4
. Py Wi - . e N
$WLD B0 370, 130.8 1520
P UL B AR 386, -120.0 1,547
31069 13D 6.0 -136,0 154
' B R #0046 140 370.0 -130.0 {,52
L RUMBER TANGEWT REBIUS (%) CEWTER (V) DEWTER TS bl I3 o 1300 (=2
' s , , 1 A0 24RO 300 -l LI
boeee ko S0 ot N O PSS T U1K R B
Lo EE e s wehd A0 .0 1200 LSY
- M. 2. Il =1 . a P ‘o —t720, 1,533
Y o 154 S e e 1.0 2200 360.0 120.9 3
S A0 1340 319,9 -30e 1,727 e wiam v ErE T . -
L5, HIMINUM= 1,500 FUK {3700, 1l
L e 150 o o U og E.s. MININDM= 1,520 FOR THE CIRCLE OF CENTER ¢ 370.9.-L5%.01

CALC HHEET # 7
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gy DATE . SUBJECT . HU-OFPE CALC
: HAAMAP D HOCH >
"HECKED BY DATE _

KB 27 =

CRREXSFERERRRECEEPRRSRFRERR PO b h PR AR ERER RS R RN
PEPTH LINITING TANGENT HB, 3 & ¢ = 134,00
SEREAEREXARFRERRRES RN AR AR R AR e R RE R

HURBER  TRHGENT RADIUS (XY CEMTER 4Y) CEMIER F.E.

i 1380 256.0 120,90 “120,0 1,621
2 1360 25k.0 380.0 ~126.0 1,621

30 1360 286,00 420,09 “1B0.0 1.744

1360 2560 50,0 -120.0 2.7b3

g 13AD 6.0 70,0 -BO.0 1,904

a 136 Z¥ELD R -180.0 1,762

1360 31440 40,0 -180.0 1.730

g 1360 29,0 i -160,0 1,791

7 169 269 70,0 -149.0 1,775

_ W 1388 36D 5904 18,0 1,765
i1 1360 3380 120,08 -260.0 1723
12 1389 3l&0 0 -186.0 1752

17 136,06 338.0 99,9 “H0 0 1.778

1 1380 3%6.0 40,0 220,58 1730

51350 13460 40,0 - 260, 0 1,721

5 15 1350 3560 40,0 -220.0 1,708
17 1369 336.0 69,0 -200,9 1.4903

18 1360 3140 450 -1B0.9 1.752

e 134 356.0 20,9 (R 1,230

W 1360 3780 400 2404 1,703

A 1380 3560 §50.0 2260 1753

P 134, 378.9 §3, 0 ~240.0 1. 743

3 1360 - 390 H3,0 ~280,0 1.707

2 130 I7A.0 §£0.0 0.0 1.71¢

I 1Th 3950 §50,0 SR 1IE3

) 135,04 3%6.4 hil, B =150 1,707

7 1360 3560 15,0 -220.9 1,755

@ O136.0 35E. §25,0) -220,0 1,730

I S 70 S T 1401 150,90 -280.0 1.6%4

M 13h0 36840 180, 6 -260. % 1788

I 1360 4169 38,9 -280,8 1,719

ESCHNN 51 ST S R0 34,0 -300.0 1,455

330 1360 §e.D 150.9 -280.0 1.744

34 3.0 430 10,6 -300.0 1,734

3 1360 930 120,90 -366.0 1713

o 1350 3oh 80,0 250,96 1.78%
310 399 §49, 9 -260,9 1707

F.S. HIMIMUM= 1,59% FOR THE CIRCLE ©F CEMTER € §460.0,-230.0i

CALEL HHEETH 8
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__ DATE SUBJECT A L-OPIZ LALL
HOWAR DR HUAHEDS

HECKED BY. DATE
KB 7 L07-Cr

!i}é!!ibii?ﬁll!Fi&!ﬁii!i?iéi!i&k!itié!Eéitlhiiii?iii&l*i!f&iktiiEiii

Woahah WOcRES SECTIGH i

?&!iiii%i!&!i%ii‘!iiti!li*‘§i}%§éi?i!&*ii*ii!§i§!!l!lii§ii§!l§§li§ii

CerhliEEpEaEREEEArERASRRERRRAYEARRRCIIEE
anaLTSle T BISHORC3 SiMPLIYIEE HETHUD

i[ﬂihﬁit!!}Eii!??!?!!k!??iiilﬁiﬁt&?fi!!t!

CFPERERESKET S
THFET BAlA

arivAERRAEARS

COHTROL EalA.
AUTOMGTIC SEARCH FOR CRITILAL CIRCLE
WURGER UF REPTH LINETING IntiBaiis ¢
BUNEER OF YERTICAL SELTIDNE :
NURBER UF 3DIL LAIER BOUNERRIES z
HUNEER OF POIRYS DEFLNING COMESIDN FROFILE i
NUMBER LF CHRVES DEFINIHG COHESION ANISOTROPY 0

NUMBER OF BDUNDARY LINE LDARS i
MUMBER. GF GOUNDARY FRESSURE LOADS 9
SELSHIC COEFFICIERT = 00
HTRDSPHERIT PRESSURE = 2115090
UNIT YEIGHT OF #ATER = 82,409
URIT HEIGHT 8F WATER TH TENSION CRALE = 62.409

SEeRCH STARTS AT CENTER ¢ 280.0,-120.00 LT FINAL GRID OF 15.0
" ALL CIRCLES TANGENT T0 BEPTH, 3.9, 1308,
BEORE TRY
SECTImNS  -3hG0 G000 He8d fezed 10 2ed I Gb B0 JU0.00 352,98 358.00  Sue.¢
LOCEERS 100 1596 1900 15,00 400 7200 .00 B4,00  99.00 128,00 130,00 138,00
o I GRACK 1000 1RG0 19.09 . 3B.00 0 4500 TR0 LW og.p6  94.00 128,00 13000 130,00

- pogNGaR: t 0 1R.02 1400 14,00 A6.08 0,00 AT.00 elBR T4 g1.00 128,00 130.0%4 130,00
BOIMARY o Zev.BD 200,09 200,00 30,00 200,60 206,00 IDG.E0 00,00 0090 200,00 2000 204,09

RS-

8011, PROPERTIES

thiER  CEHELTY COMESIOH  FRICYION AMBLE DELTA FHI

L 11,00 i, en 32,00 W)

CAL-C AHEET ¢




BY

cHECKED BY

Kovacs-Byer and Associates Inec.
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SUBJECT L. OPE (AL

DATE

DATE

HOWAER HUSHE &
KB 7607 -G

i

!

SEEEERNEE
RESULTS
FHELRELERH

T I L Tt e S SR AR PR TR 20 2
DEETH UINT[IHG TAMBENT Mg, L AT Y = 94,00
BEFMERRSFEREERT NN R AR F VRN R LR PR R R RRERRER

HUMBER  TANGEHT

b §4, 0
2 §4,4
3 24,0
i .4
2 2.9
& 24,0
! 4.8
g 94,0
9 24,9
] 24,9
3 4.4
12 4.9
i3 94,0
14 74,8
i3 EL Y
15 .0

£.5. MIRIMUM= L. 7YF FOR THE CLRCLE OF CEMTER € 280.0,-145.0)

RAUGUS LX) CERTER  {rr LENJER

1949 2.0 - e
b4, 0 2581 - 0.8
4.4 28 -§30,8
b94.1 30 T
ted. 2t -7
228,40 2455, ST
2330 S -5
2¢8.9 2850 -LHLY
e 290, ¢ -115,¢0
22510 L5 S LERY
PEL A A ~160.9
REC AL I, -143.2
54, 255.0 -168.9
73,9 g -0
2049 2250 -130.0
24,0 283.0 -3,

EEERRE R RS R R R E NS R EE RN E RN ER S A RERNERRN R HY
SEPTH LIAITING TAMBERT MO, 2 B ¢ = 13009
R E R RN R R R R E L e b s R PR R FAEFRED

HUMBER  TAHGENT

130.0
1300
1.8
159.0
30
130

O G o G el e

RADIYS O CEMIER (Y LEMTER

5.0 180.9 -145, ¢
&Y #33.9 -He.0
2904 26344 -160.9
266.9 1%5.0 -130,¢
R FEHN =100, ¢
1%¢.0 5.8 -168, ¢
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