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Proposed Playa Vista Marina, Playa Vista Development - Parcel A, Lincoln
Boulevard and Ballona Creek, Los Angeles County, Galiformia, for Howard
Hughes Properties" is herewith submitted.

The report is being submitted in draft form so that comments and
suggestions may be incorporated in the final submittal. We will be
pleased to discuss the draft with you at your convenience.

Respectfully submitted,
LeROY CRANDALL AND ASSOCIATES

Boris Korin
Proj £ﬁ3 Engine
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ames L. Van Beveren
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Maguire Thomas Partners
13250 Jefferson Boulevard
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Attention:  Mr. Joel Stensby
Vice President

Gentlemen:

Report of Preliminary Geotechnical Investigation
Proposed Marina

Playa Vista Project - Parcel A

Lincoln Boulevard and Ballona Creek

Los Angeles County. California

This letter transmits our prior report of preliminary geotechnical investigation for the
proposed marina. That report, which is dated April 4, 1988 (AE-88473), was performed
for Howard Hughes Properties and was submitted in draft form. The report was never
finalized.

The configuration of the marina has changed somewhat from that described in our
April 4, 1988 report. Currently, the marina is planned to extend closer to Ballona Creek
and two islands are planned inside the marina. The entrance channel will also be located
further to the south. The marina is still planned to be developed by excavating to about
Elevation -15. The other aspects of the marina, including perimeter ireatment and
surrounding development are unchanged from that described in the report.
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Our report of April 4, 1988 may still be used for preliminary design purposes. As
discussed in that report, prior to final design, the recommendations should be reviewed
to determine the appropriateness of the design data based on the final configuration.

Sincerely,

LAW/CRANDALL, INC.
/ EZZpez I,

James L. Van Beveren
Vice President
Director of Engineering Services

G1-25/bgs
(2 copies submitted)

ce:  {2) Psomas & Associates
Attn: Mr. Jacob Lipa
{1) Moffatt & Nichol, Engineers
Attn: Mr. James Kimo Walker II1
(3) City of Los Angeles, Planning Division
(unbound and unpunched)
Attn: Mr. Dick Takase
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1.0 SCOPE

This report presents the results of a preliminary pgeotechnical investi-
gation of the site of a proposed marina to be located within Parcel A of
the Playa Vista Development. The locations of the site and our explora-
tion borings are shown on Plate 1, Site Plan., We previously performed a
preliminary envirommental audit for the project, and presented the
results in our report dated December 21, 1988 (our Job No. F-88473). We
performed a concurrent study to determine the location of an existing
natural gas storage reservoir, and the effect of the reservoir on the
marina construction. The results of that study were presented in a

report dated March 31, 1989 (LCA L89101.AEB).-

This investigation was authorized to determine the static physical
characteristics of the soils beneath the site and to provide recom-
mendations for: perimeter wall design including recommended lateral
pressures and foundation support; wvarious sloping configurations of
perimeter treatment; information on excavation and dewatering; and
preliminary information for location of building foundations adjacent to
the perimeter. The investigation was to include a geologic-seismic

hazards study to determine any geclogic hazards that might affect the
proposed construction.

This investigation is based on the presently anticipated layout of the
marina. Prior to final design, the recommendations contained herein
should be reviewed to determine the appropriateness of the design data

based on the final configuration. Additional explorations may be

required.

The recommendations contained herein are based on the results of our
field explorations and laboratory tests, the engineering analyses based

thereon, and on the geologic studies. The results of the exploration



EERICIEN

Lo b

brariasid

bk

L

iy

¥
e

et

feotiskid

ks

Ul

Fianien
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borings and laboratory tests are presented in the attached Appendix A.

Cone penetration test results are presented in Appendix B,

Our professional services have been performed using that degree of care
and skill ordinarily exercised, under similar circumstances, by repu-
table geotechnical consultants practicing in this or similar localities.
No other warranty, expressed or implied, is made as to the professional
advice included in this report. This report has been prepared for
Howard Hughes Properties and their design consultants to be used solely
in the preliminary design of the proposed marina. The report has not
been prepared for use by other parties, and may not contain sufficient

information for purpeses of other parties or other uses.
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2.0 PROPOSED CONSTRUCTION

1t is proposed to construct a marina within the subject 139-acre Parcel
A; the marina will connect with the existing Marina del Rey. The
configuration of proposed marina, as presently planned, is shown on
Plate 1. The configuration shown is based on the Playa Vista Land Use
Plan; we understand that other confipurations are being studied. The
marina will be developed by excavating and dredging to about Elevation
-15, some 23 to 33 feet below the existing grade. The perimeter treat-
ment for the marina may consist of gravity retaining walls, sheet pile

walls, slopes, or combinations of walls and slopes.

The areas surrounding the marina are to be developed with hetels, office
buildings, retail stores, and condominiums. Some of these structures
may be built near or adjacent to the marina perimeter. Foundation

design data for these structures are not within the scope of this

report.
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3.0 SITE CONDITIDNS

The site 1s located northwest of Lincoln and Culver Boulevards in the
Marina del Rey district of Los Angeles County. The property is bordered
on the north and northwest by Fiji Way and on the scutheast by the
Ballona Creek Chammel. There are seven wells on or adjacent to the
site. The wells were originally drilled as oil wells. One of the wells
has been abandonmed. The other six wells are operated by the Southern
California Gas Company in conjunction with their subterranean natural

gas storage reservoir for gas withdrawal and monitoring. There are

pipelines between the wells.

The site has been previously filled with excavated materials and dredg-

ings from the existing marina and Ballona Creek Channel, and is about 8

to 18 feet above sea level.

Except for the wells, the property is currently vacant; various dirt
roads and paths cross the site. There were structures formerly on the
site including radio towers; the foundations may still be in place. The
eastern portion of the site was formerly used as a dump for celery

trimmings. The site is fenced to restrict access.

The Ballona Creek Chammel was excavated in the 1930s and the exca-
vated/dredged soils were placed on the southern portion of the site.
Material dredged for development of the existing Marina del Rey in the

early 1960s was deposited on the site as hydraulically placed fill.
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4.0 GEOLOGY

GENERAT

The project site is located on the Los Angeles Coastal Plain within
the Peninsular Ranges pgeomorphic province of California which
extends from Baja Californiz on the south to the Transverse Ranges
on the north. The Peninsular Ranges geomorphic province is charac-
terized by northwest-southeast trending mountain ranges and basins
composed predominantly of Mesozoic era ipgneous and metamorphic

rocks and Cenozoic era sedimentary rocks,

The site is situated in the Ballona Creek Flood Plain at the north
end of the El Segunde Sand Hills, The Ballona Escarpment, which is
an erosional feature caused by the ancient Los Angeles River that
flowed through Ballona Gap, is located about one-half mile to the
south of the site. The Ballona Escarpment rises approximately 120
to 140 feet above the flood plain and is composed of Pleistocene
sediments, dune sand deposits, and the underlying Lakewood and San

Pedro Formations.

The site is located approximately 2% miles west-southwest of the
Baldwin Hills, which are part of a northwest trending succession of

hills which represent the surface expression of the Newport-

Inglewood Fault Zone.

The Pacific Ocean is located approximately one-half mile west-
southwest of the site. The current site elevation is about 8 to 18
feet above mean sea level (U.S. Geological Survey datum - Mean Sea

Level = Elevation 0).
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The southwestern portiom of the site overlies a section of the Del

Rey Hills area of the Playa del Rey 0il field.

The geology and topography in the vicinity of the site are shown on
Plate 2, Local Geology. A section showing the typical soil profile

beneath the site is presented on Plate 3, Generalized Soil Profile.

GEQLOGIC MATERIALS

4.2.1 Fill

Fill soils, 9 to 17% feet in thickness, were encountered in the
borings. The fill comsists of silt, clay, and silty sand. The
silt and clay are soft to medium stiff; the sllty sand is loose to
medium dense. There are traces of orpganic matter in the clayey
soils, Debris was encountered and the presence of a hydrocarbon
was detected in the fill in Boring 17. The majority of the £ill
was apparently placed hydraulically during dredging of the Marina
del Rey harbor although some dump fill is also apparent. The £ill

appears to have been placed directly over vegetation present on the

surface of the natural soils.

4.2.2 Holocene Deposits

Beneath the £ill, the site is underlain by Holocenme alluvium
extending to an estimated depth of 100 feet below ground surface
(California Department of Water Resources, 1961). The alluvial
deposits appear to be fairly uniform throughout the parcel, con-
sisting predominantly of cohesive soils to depths of about 50 to 70

feet underlain by dense sand and gravel. The upper cohesive soils
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consist of soft to medium stiff silts with some layers of loose to
dense silty sand and sand with occasional minor layers of peat,
The alluvial deposits are of estuarine origin and contain decom-

posing organic materials which generate the organic odor {(hydrogen

sulfide) noted on the boring logs.

The dense sand and gravel deposits were encountered at depths
between 48 and 67 feet. These coarser sediments were described by

Poland (1959) as the "50-foot gravel," a ground water aquifer.

4.2.3 Pleistocene and Older Deposits

4.3

Early Pleistocene age San Pedro Formation sediments underlie the
Holocene deposits. These sediments consist primarily of sand with
some gravel. lLocally, there are thick interbeds of silt. The San
Pedro Formation deposits extend to an estimated depth of 200 feet
below the site (Poland, 1959). 1In our other recent investigations
in the Ballona Gap area that penetrated into the San Pedro Forma-

tion, the sediments consisted of silts and clays.

At depth, approximately 5,800 feet of Tertiary age sedimentary
rocks underlie the San Pedro Formation. These sedimentary rocks

rest upon metamorphic basement rocks of the Mesozoic (7)Y age

Catalina Schist.

GROUND WATER

The site is within the Santa Monica Hydrologic Subarea of the
Coastal Plain of Los Angeles. Regional ground water levels are

near sea level. Ground water was encountered in our borings at
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depths of about 7 to 15% feet below ground surface corresponding to

elevations of about 3 feet below sea level to 7 feet above sea

level.

Nearly all ground water from the Ballona Gap subunit, which under-
lies the project area, has been degraded. This degradation has

been attributed to sea water intrusion resulting from overpumping

in the past.

OIL AND GAS WELLS

One o0il well, designated Del Rey #16, is located in the planned
area of excavation. Records on file for the well indicate that ir
was abandoned on April 17, 1938, in accordance with D.0.G. require-
ments in effect at that time. The abandonment report (dated May 3,
1938) indicates that the well was abandoned by plugging with cement
at depths of 5,981 to 6,074 feet, 1,450 to 1,700 feet, and 502 to
732 feet. This well may have to be reabandoned following current

D.0.G. requirements to allow the completion of the proposed marina.

0il wells Del Rey #13, #14, #15, %17, #18, and #19 are currently
used as monitoring and withdrawal wells for gas storage in the

Playa del Rey 0il- Field, see Plate 1 for the locations of the
wells.

NATURAL GAS STORAGE

The Southern California Gas Company owns the existing on-site and

adjacent wells, Del Rey #13 through #19, and uses the underlying

Playa Del Rey 0il field for storage of natural gas. Gas storage is
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generally at a depth of approximately 6,200 feet below the surface
(D.0.G., 1974), although an easement allows storage at depths of
500 to 7,00 feet below ground surface. The lateral extent of the

Playa Del Rey 0il Field is shown on Plate 2.

GEQLOGIC HAZARDS

4.6.1 QGeneral

The geologic hazards at the site are essentially limited to those
caused by earthquakes. The major cause of damage from earthquakes
results from wviolent shaking from earthquake waves; damage to
structures from surface rupture is typically confined to facilities
located directly over a fault, and therefore is much less fre-
quent. Violent earthquake shaking would occur not only immediately

adjacent to the earthquake epicenter, but within many miles in all

directions.

4&.6.2 Faults

The numerous faults in Southern California include active, poten-
tially active, and inactive faults. Based on criteria modified
from the Association of Engineering Geologists (1973), a fault is
considered active if it has moved during historic time (approxi-
mately the last 200 years), or is included in a State of California
Special Studies Zone for fault rupture hazard. A potentially
active faults has moved in the last two million years, but not
during historic time. Faults which have not moved in the last two

million years are considered inactive.
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The closest active fault to the site is the Inglewood Fault of the
Newport-Inglewood Fault Zone, located 4.4 miles to the east-
northeast. The large number of low magnitude earthquake epicenters
on or near the Newport-Inglewood Fault indicates that it is active,
at least at depth. The 1933 Long Beach earthquake (Magnitude 6.3)

occurred on the Newport-Inglewood Fault Zone.

The active Malibu Coast Fault is located about 7 miles northwest of

the site. The major San Andreas Fault Zone is located about 43

miles north-northeast of the site.

The potentially active Charnock Fault is mapped as being located
1.7 miles east-northeast of the site. This fault trends north-
northwesterly from the Gardena area, beneath the EL Segundo Hills,
across Ballona Creek, and through the alluvial narrows southwest of
Beverly Hills. We performed a detailed investigation to locate the
Charnock Fault in the area of Parcel D between Jefferson Boulevard
and the Ballona Escarpment. The results were presented in our
report dated May 25, 1988 (LCA AE-86125-L). During our investi-
gation, evidence of the fault was not encountered in late Pleis-
tocene age materials nor was there evidence of a fault-related

ground water barrier within the 47- to 71-foot depth explored by
our borings.

Other nearby potentially active faults include the Overland Fault
located 2% miles east- northeast of the site, the Santa Monica-

Hollywood Fault, 5 miles to the north, and the Palos Verdes Fault,
5 miles to the south-southwest.
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The California Division of 0il and Gas report on the Playa del Rey
0il Field (1974) indicates one inactive fault underliying and six
small inactive faults near the project area, These faults are
depicted as offsetting Miocene age bedrock, but not offsetting
Fliocene age rock. This indicates that the faults have been
inactive since the beginning of Pliocene (5 million years) time.

The potential for surface rupture from these inactive faults is

extremely low.

4.6.3 Seismicity

In the last 60 years, three earthquakes have caused major damage in
the metropolitan Los Angeles area. These events are the Long
Beach, San Fernando, and Whittier Narrows earthquakes. The Long
Beach earthquake occurred March 10, 1933. The epicenter of this
event was located about 35 miles southeast of the site. This
earthquake, although only Richter Magnitude 6.3, ranks as one of
the major disasters in Southern California. The majority of damage
occurred in structures which are now considered to have been of

substandard construction and/or were located on filled or saturated

ground.

The epicenter of the Magnitude 6.5 February 9, 1971 San Fernando
earthquake was located about 29 miles north of the site. Surface
rupture occurred on various strands of the San Fernando Fault Zone
including the Sylmar and Tujunga Faults. The large amount of
damage caused by this earthquake led to the adoption of more

stringent building codes.
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The Magnitude 5.9 Whittier Narrows earthquake occurred October 1,
1987 on a previously unrecognized east-west trending reverse fault.
The earthquake epicenter was located approximately 22 miles east-
northeast of the proposed marina. The majority of structural
damage resulting from the earthquake occurred in buildings con-
structed prior to the more stringent building codes which were

developed after the 1971 San Fernando Earthquake.

More recently, two Magnitude 5.0 earthquakes, occurring on December
3, 1988 and January 18, 1989, have shaken the greater Los Angeles
area. These earthquakes were not associated with a great amount of
damage. The epicenter of the December 3rd earthquake was in the
Pasadena area (verbal communication, California Institute of
Technology) about 21 miles to the northeast of the site. The
January 18, 1989 earthquake occurred offshore in the Santa Monica
Bay (verbal communication, California Institute of Technology); the

epicenter was located about 9 miles west-southwest of the site.

4.6.4 Liguefaction_and Seismicallv Induced Settlement

Liquefaction potential has been found te be the greatest where the
ground water level is shallow and loose fine sands occur within a
déepth of about 50 feet or less. Liquefaction potential decreases
with increasing grain size and clay and gravel content, but in-
creases as the ground acceleration and duration of shaking in-
crease. The County of Los Angeles Seismic Safety Element indicates
that the project site is located in an area subject to potential

liguefaction based on shallow ground water.
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The natural soils consist of soft to medium stiff deposits of silt
to depths of 50 to 70 feet with layers of loose to dense silty sand
and sand underlain by dense sand and gravel. The relative density
of the silty sands and sands within the upper 50 to 70 feet varies
from about 60% to 80%. The layers of silty sand and sand within
the upper 50 to 70 feet are typically less than three feet in
thickness (although an eight-foot thick layer was encountered in
one boring) and are confined within layers of cohesive silts. The
layers of the looser silty sand and sand have a total thickness of
up to 18 feet at some of our boring locatioms. The relative
density of the sand and gravel below the 50- to 70-foot depth is
greater than B0%.

Water was measured in our borings at depths of 7 to 15% feert,

corresponding to an elevation of 3 feet below sea level to 7 feet

above sea level,

In the event of a severe earthquake on the San Andreas Fault Zone
or a moderate earthquake on one of the nearby capable faults,
liquefaction of the looser sand and silty sand deposits in the
upper 50 feet could occur. The liquefaction would not be extensive
across the site, but would be confined to the looser sandy layers
of limited thickness. Because the potentially liquefiable soils
are confined within cohesive layers, sand boils are not expected to
develop. Settlements ranging from about one to four inches should

be anticipated due to liquefaction.
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Stability

For the most part, the site is essentially level with no known
slope stability problems. Slopes present on-site are limited to
minor 2:1 (horizontal to wvertical) graded (both cut and £ill)
slopes along the existing channel in the northeastern portion of
the site, adjacent to Culver Boulevard, along service roads for the
existing oil and gas wells, and bordering the Ballona Creek Chan-
nel. These graded slopes are generally ten feet or less in height

with no indications of major slope instabilities.

The potential for slope stability problems on-site is judged to be
low. Additionally, the site is not on or in the path of any

existing or potential landslides.

Subgidence

The site is underlain by the Playa del Rey 0il Field which has been
identified as a subsidence area in the Urban Geology Master Plan
(California Division of Mines and Geology, 1973). Development
within the field began in the 1920s with peak production in the
area underlying the site in 1935 (California Division of 0il and
Gas, 1974). Minor subsidence on the order of 0.02 to 0.07 feet per
year was mnoted between the years 1925 and 1938 (Castle and Yerkes,
1976) within the vicinity of the oil field. These rates of sub-
sidence apparently decreased with no subsidence noted in the area
between 1949 and 1955 (Castle and Yerkes, 1976). The field has
been essentially depleted and is now used for underground natural
gas storage by the Southern California Gas Company. Accordingly,

the potential for continued subsidence at the site is low.,
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Peat deposits have been known to cause subsidence due to oxidation
and shrinkage in the event of drying. As stated previously, layers
of peat were encountered in our borings. The peat layers are below
the ground water level and not subject to oxidation or drying.

Accordingly, the potential for subsidence due to peat oxidation or

drying is low.

4.6.8 Collapsible Seoils

Collapsible soils are those soils that are subject to increased
consolidation with increase in moisture content. The majority of
the soils at the site are either below water level or have been
subjected to higher water levels in the past., Collapsible soils

were not encountered within our investigation,

4.6.9 Tsunamis and Seiches

Ocean access for the proposed marina will be through the existing
entrance channel for Marina del Rey. The estimated run-up for the
100-year tsunamis (seismic sea wave) at the mouth of the entrance
channel is 7.9 feet (Houston and Garcia, 1974). Tsunamis could
cause the water level in the proposed marina to rise accordingly.
Locally generated tsunamis have the potential for greater run-up,

although there have been no historic tsunamis generated from local

offshore earthquakes.

Seiches are oscillations in a body of water caused by earthquake

shaking. The resultant "sloshing" of a captive body of water may
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occur during moderate to great earthgquakes of Richter Magnitude 5.0
and greater. The result of seiching of the plammed marina could
cause the water level to temporarily rise or fall a few inches to a

few feet.

4.6.10 Flooding

The subject property is located within "Zonme C" as designated by
Federal Emergency Management Agency for flood hazard (1985). "Zone
C" designates areas of minimal flooding outside the 100-year and
500-year flood zones. Ballona Creek which lies along the south-
eastern boundary of the subject parcel has heen chanpnelized to
contain the 100-year flood zone. To the north and west of the
site, existing improvements along the main channel and the harbor
basins contain the 100-year flood zone within Marina del Rey.
Estimated base flood elevations within the Marina del Rey facili-

ties are six feet. Similar base flood elevations may be expected

within the proposed marina.
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5.0 CONCLUSTONS AND REGOMMENDATIONS

5.1 GENERAL

Based on the geologic findings, no active or potentially active
faults are known to exist within the site. Accordingly, no surface
rupture hazard is deemed to affect the site. The inactive Fault
beneath the site will not impact the development. The site could
be subject to strong ground motion in the event of an earthquake,
Due to the nature of the project, hazards due to tsunamis and
seiches are inmherent. The 100-year run-up in the projecﬁlarea due
to tsunamis is 7.9 feet. The potential 100-year flood elevation is
approximately six feet, similar to that designated for the existing
Marina del Rey facilities. The effects of ground shaking, tsunamis,
seiches, and flooding can be mitigated if structures are designed
and constructed with current building codes and proper engineering
practice. Construction of the marina is not expected to affect the

natural gas storage reservoir nor is the reservoir expected to have

any effect on the marina.

The proposed marina may be developed as planned. The perimeter

treatment may consist of wertical walls, revetted slopes, or

combinations of slopes and walls. The upper soils are relatively

weak and the required slopes will need to be relatively flat.

The upper soils are not suitable for direct support of retaining

walls or other structures on spread footings. Driven piling will

be required for support on major walls or other structures. Low

walls could be supported on spread footings if the soils beneath

the footings are excavated and replaced as compacted fill,
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Liquefaction is expected te ocecur in localized zones of loose silty
sand. Based on the borings and cone penetration tests, most of the
layers of loose silty sand and sand are less than three feet in
thickness. In the event of liquefaction, localized settlement of
the ground surface of about one to four inches could occur: the
settlement 1is not expected to be uniform. However, the lique-
faction is not expected to affect the stability of the proposed
perimeter walls, because of its localized nature. Localized slope
sloughing could, however, occur. We do not believe that it will be
necessary to design the facilities to resist any liquefaction
effects; these conclusions should be verified prior to final design

after the design scheme is finalized.

Water was measured in our borings at depths of 7 to 15% feet. The
upper f£ill soils may be excavated to mnear the water level using
conventional equipment. Below these depths, the soils are not
expected to be capable of supporting conventional equipment,
Draglines or large backhoes operating from levels above water level
could be used to excavate below water level. Dredging could also
be considered. Dewatering could be performed to facilitate exca-
vation. The soils are relatively impermeable and trapped water

pockets may be encountered during excavation even if the site is

dewatered.

The conclusions and recommendations presented below are preliminary
and necessarily general in nature. The data contained in this
report should be reviewed prior to preparing final plans for the
site development. The data are not intended for final design of

buildings adjacent to the marina.
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5.2 FOUNDATIONS

5.2.1 General

The proposed gravity retaining walls should be supported on driven
friction piling. The piles should be driven through the soft upper
soils and develop their support inte the dense sand and gravel
which oceur about 60 feet below existing grade (30 feet below

dredged level). Minor retaining walls may be supported on spread

footings.

5.2.2 Driven Piling

5.2.2.1 Driven Pile Capacities

The downward and upward capacities of l4-inch-square prestressed
concrete piles and are presented on Plate 4, Driven Pile Gapaci-
ties. Dead plus live load capacities are shown. A one-third
increase may be used when comsidering wind, seismic, or berthing
loads. The indicated capacities are based on the supporting
characteristics of the soils and would be applicable for either
foundation piling or slip guide piling. The pile section itself
should be checked to wverify its capability of supporting the
imposed loads.

The capacities are presented as a function of penetration into the
dense sand and gravel, for wvarious depths to the sand and gravel.
The piles should be driven at least five feet into the dense sand
and gravel, which was encountered below Elevation -38 to -55; the
elevation of the surface of the dense sand and gravel at each

boring location is shown on Plate 1.
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Piles im groups, if any, should be spaced at least three feet on
centers. If so spaced, no reduction in the downward capacity of

the piles due to group action need be considered in design.

The settlement of the walls, supported on driven piling in the

manner recommended, will be depend on the loads imposed but should

be well within acceptable limits.

5.2.2.2 Lateral Resistance

The soils adjacent to an l4-inch-square concrete pile may be
assumed to resist horizontal thrusts applied at the top of a pile.

The available lateral resistance is presented in the following
table.

1/4-inch Deflection 1/2-inch Deflection
{(pounds) (pounds)
Free Head 3,500 7,000
Fixed Head 10,000 20,000

The lateral resistance of other sizes of piles would be propor-

tional to the width. The presented capacities are for total loads,

including wind, seismic, and impact loads.

In calculating the maximum bending moment in a pile, due to the
lateral load applied at the top of the pile, the lateral load may
be multiplied by an assumed moment arm of four feet. For design,
it may be assumed that the maximum bending moment will occur at the

pile cap or at the adjacent grade, whichever is lower, and that the
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bending moment will decrease to zero at a depth of 20 feet below

the bottom of the pile cap or adjacent grade,

Batter piles may also be used to resist lateral loads. Batter
piles should also be driven at least five feet into the dense sand
and gravel. The axial capacity of a batter pile may be taken as
equal to the capacity of a vertical pile driven té the same tip

elevation.

5.2.2.3 Installation

We anticipate that the driving resistance will range from very low
to high, All piles should be driven to the lengths discussed
above, except as may be modified on the basis of the driving
criteria defined on Plate 5, Pile Driving Criteria. The piles may
run until they encounter a stiffer or denser layer. The driving
resistance may be moderately high in the silty sand and sand layers
and in the stiffer silt layers. Hard driving may be encountered
within the deeper dense sand and gravel, and some predrilling may
be required. The diameter of the predrilled hole should not exceed
the width of the pile. Predrilling may be performed to within five
feet of the design tip elevation of the pile.

Prior to ordering the production piles, an indicator pile pProgram
will be required to evaluate the driving resistance prior to

ordering production piling. The program can be developed after the

design is finalized.
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Spread Foundations
.1 Bearing Value

Retaining walls less than about six feet in height and extending
less than ten feet below the existing ground surface, may be
supported on spread footings established in properly compacted
fill. Footings extending at least 2 feet below the adjacent grade
and underlain by at least three feet of compacted fill may be
designed for a soil bearing pressure 1,500 pounds per square foot.
The allowable bearing pressure would have to be reduced if the

footings are located near the face of a downward slope.

While the actual bearing value of any required fill will depend on
the material used and the compaction methods employed, the quoted
bearing values will be applicable if acceptable soils are used and
are compacted as recommended. The bearing value of the fill should

be confirmed during the grading.

.2 lateral Resistance

A coefficient of friction of 0.4 may be used between the footings
and the supporting soils. The passive pressure against footings
may be assumed to be equal to that developed by a fluid with a
density of 250 pounds per cubic foot, The available passive

pressure would have to be reduced if the footings are near the face

of a downward slope.
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5.2.3.3 TFoundarion Observation

5

5.3.1

.3

To verify the presence of satisfactory scils at design elevations,
all footing excavations should be observed by persomnel of our
firm. Inspection of footing excavations may also be required by
the appropriate reviewing governmental agencies. The contractor

should familiarize himself with the inspection requirements of the

reviewing agencies.

WALLS BEIOW GRADE

Gravity Retaining Walls

For design of gravity retaining walls, it may be assumed that the
lateral pressure of the on-site soils with level backfill above the
water level will be equal to that developed by a fluid with a
density of 45 pounds per cubic foot. Below the water level, the
lateral pressure due to the soil and the water will be equal to
that developed by a fluid with a density of 85 pounds per cubic
foot. (The soil buoyant pressure would be 22 pounds per cubic foot
and the water would be 63 pounds per cubic foot.) The recommended
pressure distribution is shown on the following page. (The water
pressure on the marina side of the wall may be considered in the
design.) If sloping backfill is used, the pressure would be

greater; we can provide the necessary data when the configuration

is known.
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5.3.2 Sheet Pile Walls

The sheet pile walls with level backfill should be designed to

resist the lateral pressures imposed by the soils and the ground

water as shown on the following page. Sheet piles should extend at

least two feet into the dense sand and gravel (see Plate 1 for
elevations of dense sand and gravel at the locations explored.) If
sloping backfill is used, the pressures would be greater: we can

provide the necessary data when the configuration is known.
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It may be desired to restrain the upper portion of the sheeting by

using tie-rods,

The tie-rods should connect to either deadmen or

batter piles. The locations of the anchor deadmen or batter piles

are lllustrated below.

The passive resistance of the deadmen may

be assumed to be equal to that developed by a fluid with a density

of 250 pounds per cubic foot,

be used between the deadman and the supporting soils.

A coefficient of friction of 0.4 may

Lines A-B
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and B-C define the limits of the active and passive wedges, re-
spectively. The entire deadman should be to the right of line B-C.

Where a tie-rod is connected to piles, the comnection should be to
the right of line A-B.

SHEET PILE

FIMISHED GRADE
é - B
TNETAT /\; 30 HN-AEPRATE
N

t—q\\~mm@- ACTIVE DEADMAN

WEDGE

AV

PR AP A T PRI e R AP B R AT AT AT

s S
POINT OF ZERO 7
MOMENT IN PILE

BATTER
PILES

5.3.3 Seismically-Induced Earth Pressure

It is our opinion that the incremental increase in earth pressure
due to seismic loading on the walls of the structures will be low
and will merely result in a reduction in the factor of safety. If

it is desired to maintain the same factor of safety during an
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earthquake as under static conditions, we suggest the use of the
following seismically induced earth pressure distribution. This
pressure distribution would be in addition to the earth pressure

and any surcharge.

10H
IN psf

| _ AN B YN

H
IN FT.

TS R AT AT B

5.3.4 Backfill

All required backfill for walls below grade should be mechanically
compacted in layers not more than eight inches in thickness to at
least 90% of the maximum density obtainable by the ASTM Designation
D1557-70 method of compaction. Proper compaction of the backfill
will be necessary to reduce settlement of the backfill and conse-
quent settlement of overlying slabs and paving. In orxder to
minimize the potential for development of differential hydrostatic
pressures on the walls, the backfill should consist of gramular,
free-draining soils. It may be possible to use the on-site silty

sand soils; the silt soils should not be used.
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Even at 90% compaction, some settlement may occur within the

backfill. Accordingly, provisions should be made for some possible

settlement of overlying slabs and paving. Also, we suggest that

any utility lines partially supported on the backfill and crossing
the walls be designed to accept differential settlement, particu-
larly at the points of entry through the walls.

GRADING

5.4.1 Excavation

5.4.1.1 Cut Slopes

The allowable permanent slope inclination will vary with the height

of the slope. The allowable slope inclinations for wvarious slope

heights are presented in the following table:

Slope Height Slope Inclination

{(feat) (Horizontal to Vertical)

0 to 10 2:1
10 to 20 3:1
20 to 30 4:1

We recommend that combinations of slopes with gravity retaining

walls above not be used. It would be possible to use a slope at

the toe of a sheet pile wall. We can provide data for design of

sheet pile walls with slopes when the desired configuration

known. The slopes should be revetted to protect apainst erosion
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from tide fluctuations, tidal currents, wave action, prop wash,
etc. The revetment should be placed as soon as possible after the

slopes are excavated,.

5.4.1.2 Dredging

As discussed, dredging excavation methods may be needed below water
level. This could involve the soils between depths of about 10 and
30 feet. Based on our borings, the soils in this zone are pri-
marily silts. Although the materials are slightly cohesive we
believe that they could be excavated using dredging techniques.
However, because of their fine-grained nature, sedimentation of
these materials will be slow, and drainage of the dredged materials

will réquire relatively long periods of time.

5.4.1.3 Dewatering

Depending on the final design and selected construction methods for
the marina perimeter, dewatering of the site will be required,
Well points and/or deep wells could be used to achieve proper
dewatering. The lowering of the water table will cause compression
of the underlying material. Our analyses indicate that % o % inch
of surface subsidence will occur for each foot the ground water
surface is lowered. If the ground water is lowered 15 feet, this
will result in about 6 inches of subsidence. Our calculations
assume that the site has not been previously dewatered. If the
site has been previously dewatered, the anticipated settlement

would bé less,
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The extent of the ground water drawdown away from the excavations

will vary depending on the method of dewatering used.

If the site is to be dewatered, supplementary studies to determine

the required pump rates and anticipated drawdown should be per-
formed.

5.4.2 Gompacted Fill

5.4.2.1 General

The site is underlain by existing hydraulic £ill, and some dumped

£ill, This material 1is mnot suitable for foundation support.

Retaining walls less than about six feet in height could be sup-
ported on spread footings in compacted fill if the existing f£ill
50ils to depths of three feet below the footings are excavated and

replaced as a compacted fill,

Elsewhere, excavation of the upper soils to a depth of about two
feet below the existing prade will be required prior to placing any
new fill. After making that excavation, the exposed soils should

be carefully observed by competent geotechnical persomel to verify

removal of unsuitable material, As discussed, a Fformer dump,

referred to as the celery dump, existed on the east portion of the
site. The feature was not encountered in the borings. If encoun-

tered during grading, special handling of these materials may be

necessary.
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5.4.2,2 BSite Preparation

Where spread footings will be used, the on-site soils should be
excavated to a depth at least three feet below footing bottoms and
five feet beyond the footings in plan. Elsewhere, where new
compacted fill is to be placed, the soils should be excavated to at
least two feet below existing grade. Next, the exposed soils
should be scarified to a depth of six inches and rolled with heavy
compaction equipment. The upper six inches of exposed soils should
be compacted te at least 90% of the maximum density obtainable by
the ASTM D1557-70 method of compaction. The exposed soils may be
wet and soft. 1In this event, the soils should not be scarified,
instead a geotextile and a layer of gravel should be placed to

provide a stable working surface for men and equipment.

5.4.2.3 Compaction

After compacting the exposed soils or placing the layer of gravel,
the regquired fill should be placed in loose lifts not more than
eight inches in thickness and compacted to at least 90%. It is
recommended that the soils be compacted at a moisture content

varying no more than 2% below or above optimum moisture content.

5.4.2.4 Material For Fill

The on-site silty sand and sandy silt soils, less any debris or
organic matter, may be used in the required fills beneath footings.
The on-site clayey silt soils should not be used. Any required

imported fill should consist of relatively non-expansive soils.
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The Expansion Index of the select soil should be less than 35. The
imported material should contain sufficient fines (binder material)

S0 as to result in a stable subgrade.

5.4.2.5 Geotechnical Observation

The excavation of the upper soils and the compaction of all re-
quired fill should be observed and tested by our firm. Any im-

ported £ill material should be approved for use prior to importing.

5.4.2.6 Subsidence

The settlement due to the placement of the existing f£ill at the
site is complete. If additional f£ill is placed on the site during
development of the marina, there will be additional settlement of
the areas receiving fill. We estimate that the areal settlement
due to the placement of additional fill will be up to about two
inches per foot of fill placed. We estimate that 80% of this
settlement will occur within about ome year after completion of
this £ill. The rate of settlement can be effectively increased by

placing a surcharge fill. We can develop surcharge criteria if

necessary.

5.5 FOUNDATIONS FOR STRUCTURES ADJACENT TO MARINA PERIMETER

It is anticipated that stiuctures may be constructed adjacent to
the perimeter of the marina in the future. Major structures

adjacent to the perimeter of the marina should be supported on

piling.
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The above driving resistance should be obtained for the last foot of
driving at design pile length. If the driving resistance at the design
length is less than above, the piles should be lengthened until the
desired driving resistance is obtained.

As an alternate to lengthening when low driving resistance is
obtained, the piles may be allowed to set overnight and the number of
blows to drive the pile one inch the following day should be
determined. If the restarting resistance is at least two times the
above criteria, the pile may be considered satisfactory. .

If driving resistance of three times the above criteria is encountered
within five feet of design length, the pile driving may be stopped.
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APPENDIX A
EXPLORATIONS

The so0il conditions beneath the site were explored by drilling 20
borings at the locations shown on Plate 1. Five cone penetration tests
were performed to supplement the exploration borings. The cone pene-

tration test results are presented in Appendix B.

Borings 1 through 7, 11, 14, and 16 through 20 were drilled to depths of
about 60 feet below the existing grade using 5-inch-diameter rotary
wash-type drilling equipment with drilling mud to prevent caving. The
mud was removed from some of the borings following completion of the
drilling to permit measurement of the water level. Borings 8, 9, 19,
12, 13, and 15 were drilled to depths of between 16 and 20 feet below
the existing grade using 16- and 18-inch bucket-type drilling equipment,
Bucket-type borings were also drilled to depths of between 11} and 16
feet below the existing grade adjacent to Borings 1, 6, 16, and 18 to
provide information on the water levels, Drilling wmud or casing was not
used to extend the bucket borings to the depths drilled. Caving and
squeezing in of the boring walls occurred during drilling as noted on

the boring logs.

The soils encountered were logged by our field technician, and undis-
turbed and loose samples were obtained for laboratory inspection and
testing. The logs of the borings are presented on Plates A-1.1 through
A-1.20; 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. Standard pene-
tration tests were performed in selected borings; the results are
indicated on the boring logs. The soils are classified in accordance

with the Unified Soil Classification System described on Plate A-2.
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LABORATORY TESTS

The field moisture content and dry density of the soils encountered were
determined by performing tests on the undisturbed samples. The results

of the tests are shown to the left of the boring logs.

The liquid limit and plasticity index of selected samples were deter-
mined. In order to assess whether or not the soils were organic, the
liquid limit test was repeated on some of the samples after they were

oven dried. The results of the tests are presented on the boring logs.

Direct shear tests were performed on selected undisturbed samples to
determine the strength of the soils. The tests were performed at field
and increased moisture contents and at various different surcharge
pressures. Tests were also performed on remolded samples compacted to
90%. The yield-point values determined from the direct shear tests are
presented on Plates A-3.1 and A-3.2, Direct Shear Test Data,

Confined consolidation tests were performed on 23 undisturbed samples to
determine the compressibility of the soils. The samples were tested at
field moisture content. The results of the tests are presented on

Plates A-4.1 through A-4.12, Consolidation Test Data.

To determine the particle size distribution of the soils and to aid in
classification, mechanical and hydrometer analyses were performed on six
samples. The results of the analyses are presented én Plates A-5.1
through A-5.3, Particle Size Distribution.

The optimum moisture content and maximum dry density of the soils were

determined by performing compaction tests on samples from Borings 8 and

9. The tests were performed in accordance with the ASTM Designation
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D1557-70 method of compaction. The results of the tests are presented
on Plate A-6, Compaction Test Data,

Permeability tests were performed on ten undisturbed samples to deter-
mine the coefficient of permeability of the soils, The samples were
tested under confining pressures of between 200 and 1,000 pounds per

square foot, The test results are presented on Plate A-7, Permeability
Test Data.

Soil corrosivity tests were performed on eleven samples. The tests were
performed for us by M.J. Schiff & Associates.
on Plates A-8.1 through A-8.6.

The results are presented

-00o-
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated,
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WP,

OE JC

dmp

Di.

1/19/89

DATE

AE-88473

JOB

it is not warranted to bae representative of subsurface conditions at other locations and times,

= I PEHERERE BORING 1
= 2 15 o oEILE
2| = |22z|2%8|g s |228|u| DATEDRLLED:  January s, 1989
< BI85 a2 L=|E| EQUIPMENT USED: §" - Diameter Rotary Wash
> U lzs18elx2lssls
W o (FRIZSR|ecRli=x
i w Q B w ELEVATION 149
3 FILL - SILTY SAND - fine, brown
I ML} FILL- CLAYEY SILT - dark grey
781 81 8 | MTHSW]  FILL- SILTY SAND - fine, lenses of Glayey Sif, browrish
104 g £ grey
292 | 101 17 gif} Some seashells
Mi. FILL - SANDY SILT - ienses of Clayey Silt, some seashels,
grey
5 T 10 6[
a“uz2) 77 1 H # SURFACE OF NATURAL SOIL
i ML CLAYEY SILT - some seashalls, grey
01 15
d|
47.3 74 3 |
-5~
20 ML| SANDY SILT- grey
1]
4 e MH CLAYEY SILT - dark grey
799 | 53 2 o: Organic odor
3] :
4 * Elevations provided by Psomas & Associates.
-204. 4 1)
594 | 65 | 2 i §
CLAYEY SILT - brownish grey
-25-L 40 181

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.1a
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1/12/89

DATE

AE-88473

pecific boring location and at the date indicated,

other locations and timas.

Note : The log of subsurface conditions shown hereon applies only at the s

ft is not warranted to be representative of subsurface conditions at

= . > 1. BORING 1 (Continued)
z | £ |50Ic2]|5=]52]0
2l zi=zi28lz s z8ln] paE DRILED:  Januarys, 1o8e
< | g {rei2s{oS|u¥|z| EQUIPMENT USED: 5"- Diamster Rotary Wash
ol N = S ) i
o W 15T E v
1
315 | B89 3 B Bluish grey

301 45

i
-85 o 2001 881 3| o

1 SILTY SAND - fine, bluish grey
40 o¢ 216 1 106 1 18 | pif
CLAYEY SILT - dark grey

=45 o 342 87| & | #

NOTE: Driling mud used in drilling process. Boring grouted
with cement-bentonite mixture. Water leve! not establishqd.‘

Drilied 18" - Diameter Bucket Boring 5' south of Rotary
Wash Boring to a depth of 11-1/2' on 1/12/89 for water
tavel determination. Water seepage encountered at a
depth of 9-1/2". Caving below 9-1/2' {to 2" in diameter).

LOG OF BORING LeROY GRANDALL AND ASSOGIATES

PLATE A-1.1b




Note : The log of subsurtace conditions éhown hereon applies only at the spaciflc boring location and at the date indicated.

it is not warranied to be representative of subsurface conditions at other locations and times.

= =3 I R o BORING 2
z | E|8LIEEIEEI529
L = 2= B2 Z &fw| DATE DRILLED: January 9, 1985
< i s|OoS| L¥Ia] EQUIPMENT USED: 5 - Diameter Rotary Wash
n | ElEciSeizd]|222
s b= = SIE~IS
il w = o v ELEVATION 1441
ML FILL - SANDY SI.T - some seashalis, brown
378 80 2 Large amount of seashalls, greyish brown
104 120 | a3 4 o E FILL - SILTY SAND - fine, ight brown
5 i|?
593 68 1 Bl Layers of Sandy Silt, some seashslls, dark grey
266 | 99| 4 : Grey
5 - :
10 .
FILL - CLAYEY SILT - grey
48| 76| <1 | | L (2 43; PI- 10; oven dry LL = 39)
o _I¥ SURFACE OF NATURAL SOIL
.5 a40 ] as 3 | ML SANDY SILT - slightly Clayey, brown and grey
Some seashells
-5 -
20 Large amount of seashells
g MHE  CLAYEY SILT - organic odor, grey
10 1 1
o5 7791 85 1 i i
15 - H I
30 484 1 71 2 4 Bark grey
- 20+ if:
a5 543 68 2 q 12
g ML CLAYEYSILT - dark grey
-25 -
; | 40 3541 85 4 (tL=38; Pl=5)

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING LeROY CRANDALL AND ASSOCIATES

PLATE A-1.2a
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Note : The log of subsuriace conditions shown hereon applies only at the specific boring location and at the date indicated,

1t is not warranted to be representative of subsuriace conditions at other locations and limes.

DATE DRILLED:

BORING 2 (Continued)

January 9, 1988

EQUIPMENT USED: 5" - Diameter Rotary Wash

- - Py .
= - [45] = —F O ~JO
z wilgg|E2]22)8
o T lzZzlIE2|z 5 g I
ors EISGlE3 geiwels
R M I e E
o ofrEl=8 L= g =i
[¥N; o) &3 [43]
- 30 ~
| 45 338 | 86 | 4
. 25—
. 523 | 65 | 3
ML
- A0
190111 | 18 | 4
- 55 {H T SM
- A5
60 195 | 104 54

NOTE:

Layer of Peat

Traces of Peal

SANDY SILT - bluish grey

SILTY SAND - fine, some Gravel, traces of Peat, bluish
grey

SAND - fine 1o medium, few Gravel and Gobbles, greyish
brown

Drilling mud used in drilling process. Mud removed 1o a
depth of 35" at completion of driling. Water leve! measured
at 7" alter removal of mud. Boring grouted with cement-
bentonite mixture,

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.2b
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Note : The log of subsuriace conditions shown hereon applies only at the specific boring location and at the date indicated.

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

1 _ w® wilE o éﬁg BORING 3
R E L LS
2| z12z|25lz5|228/u] oATEDRILED:  Januarys, 1089
< | E 78|85 L¥I5] EQUPMENT USED: 5" - Diameter Rotary Wash
o) 4 ES|Selizdlzes
m Bl TIST|% 15| ELeEvATION 134
HEH | SM FILL - SILTY SAND - fine, light brown
10 43| s | s | glHH
-5 ML FILL - CLAYEY SILT - brownish grey
16.0 | 90 2 | §
SHEESM I FILL-SILTY SAND - fine, light brown
5  I—
? FILL - CLAYEY SILT - dark grey
10 58] 76| <1 | ¢
[ %7 SURFACE OF NATURAL SOIL
0- 6 SANDY SILT - grey
- 15 540 | 71 ) . Layer of Clayey Silt with seashells
CLAYEY SILT - greyish brown
-5 - [
5
. 20 SANDY SILT - some seashells, dark grey
376 | sa| 2
-10 - CLAYEY SILT - organic odor, dark grey
- 25 2£
75| s3] 1
- 15 = :
- 30
4] :
- 20~
52| 73 1 '
L 35 11t Layer of Silty Sand
CLAYEY SILT - dark grey
of
- 25 o]
L 40 a8l g0 ]| » é

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOGIATES |

PLATE A- 1.3a
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

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

= = > % 1o BORING 3 (Continued)
o — L e — -
z | € 58l 52|5£|0
Q = I1=ZIE8 2 3|2 81u| DATE DRLLED:  January 9, 1989
< i o loaiZs|oS|w¥|z| EQUIPMENT USED: 5" - Diameter Rotary Wash
o | iES|Selzé|zE)s
i ml” TISTIET|®
- 30 - 9[

- 45

348 | 87| 3 | H
- 35
g [ Layer of Peat

- 50
- 40 =

- 55 1951 110 ¢ 11 SILTY SAND - fine to medium, some Gravel, iraces of

Peat, grey
.LSAND - medilm to coarse, about 15% Gravel, light grey
- 45
50 1781 112 | a

NOTE:  Drilling mud used in drilling procass. Boring grouted with
cement-bentonite mixture. Water level not established.

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.3b
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Note : The log of subsurtace conditions shown hereon applies only at the specific baring location and at the date indicated.

AE-88473

JOB

It is not warranted to be rapresentative of subsurface conditions at other lacations and times.

s _[.Blucle 15t BORING 4
z | € |53 |5F]|5£]19
Sl z|22|28 25|52 0| DATE DRLLED:  Januarys, 1989
< o 2ai8s102] 1%iFZ] EQUIPMENT USED: 5" - Diameter Rotary Wash
= M izl clxgls ot
@l o TR T FEIZ
i 72 - o v ELEVATION 121
TH SM]  FILL- SILTY SAND - fine, lenses of Glayey Sit, brown
4| and grey
10 - 144 | o1 3 | BHE
: 84 48 4
5 23 L M MH|  FILL - CLAYEY SILT - dark grey
5 § g Some rootlets
63.0 63 | <1 < [
10 MLE  FILL- CLAYEY SILT - brown
295 | 82 | -1 47 SURFACE OF NATURAL SOIL
’ < ' ML CLAYEY SILT - ienses of Sandy Sil, light grey
D -
338 88 4
15 . .
HElFISM | SILTY SAND - fine, light brown
5 376 B4} <i E1HE
HHE Grey
20 37.9 B84 1 Bt 2
-10 1HE
'/::’ OH CLAYEY SILT - some seashells, organic odor, dark grey
o5 858l 40l 1 | goL (LL = 108; Pl=30; oven dry LL = 68)
a4
Vv
(&
- 15 - (£
i
4
24
20 465 71 1 7 About 20% seasheils, brownish grey
T s
oL
-20] ML CLAYEY SILT - some seashells, bluish grey
a5 235|104 | 3 | ¢
- 25 ~

{CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES |~

PLATE A-14a
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DATE _ 1/19/89

Note : The log of subsurface conditions shown hereon applies only at the specific bor

AE-88473

ng location and at the dals indicated.

ons and times.

ft is not warranted to be representative of subsurface conditions at other locat

1 _.rluslz-l5 15 BORING 4 (Continued)
Z | 2 |5B|z3|5=] 5219
O T %2 Eg 5 3| Z &lw| DATE DRILLED: January 9, 1989
< o ol siosl L=ig! EQUIPMENT USED: 5 - Diameter Rotary Wash
o> iif > - O S o ]
u o iFRIZRiegai2El=2
| L S =1 Wi b2
i 2} 0 o v
- 30 -
Traces of Peat
81.3 45 3

- 45 Sl PT PEAT - brown

.35 .I-ALI-J
ML CLAYEY SILT - traces of Peat, dark gray

L 50 227 1 104 5 El

A0~ .
4 SP SAND - fine to coarse, about 30% Gravel and Cobbles,
grey

. 55 125} 129 | 40

- 45—
80 8.2 137 50

NOTE: Drilling mud used in driling process. Boring grouted
with cement-bentonite mixture. Water lovel not established.

LOG OF BORING

LeROY CRANDALL AND ASSQOCIATES

PLATE A-14b
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AE-88473 DATE 1/20/89 FT.

JOB

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

it Is not warranted o be representative of subsurface conditions at other locations and times.

S _Tel.alz 15 Jo BORING 5
3 18] A
z | £ 2P| 5£]19
21 22 28l55 Z 21| DATE DRILLED: January 9, 1989
< | R IPHI2<1c8]0S|Z] EQUIPMENT USED: 5" - Diameter Rotary Wash
> wlzs18 > 8 i3 b=
Ll st - L g T D =
— [ Lk =i T i<
Ty (] La 5 w ELEVATION 109 {
10 -] WL FILL - SANDY SILT - lenses of Clayey Silt, greyish brown
and dark grey
48.7 73 1 7
5 [ FiLL - SILTY SAND - fine, fight brown
5 - il .
¢ FILL - CLAYEY SILT - dark grey
TE L 86 <1 L L L - 50; Pio13)
Ak % SURFACE OF NATURAL SOIL
‘0 s | g4 4 é CLAYEY SILT - traces of organic matter, dark grey
(X
5[ Some Sand
15
-5 -
a78 | 84 1 el HE SM SILTY SAND - fine, brownish grey
20 A pMH CLAYEY SILT - organic odor, bluish gray
-10- i L
.. H ik
§ g i Few shells
o5 56.6 1 66 1 @3 ?‘ i (LL = 68; Pl=24)
15~ e
14[ ML] CLAYEY SILT- dark grey
i
- 20
251 | 101 5
Lenses of Sandy Silt
35
- 25
'24[
nq SpP SAND - fine to coarse, few Gravel, bluish grey
'-i.i -
ﬂ‘ ML| CLAYEYSILT- bluish grey
40

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES '

PLATE A-15a
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v

e} =l > |- BORING 5 (Continued)
= | o luBlesiEzIR218
& = o= =
2 el - 22z 5|2 2lul DATE DRILED:  Januarys, 1989
< o I2EI25i0%] L 2|&| EQUIPMENT USED: 5 - Diameter Rotary Wash
i T EEI M I ENE
o o o SiL = F <4
-30 28.2 89 6
g Traces of Peat
2|5 8]
O {e -35 =
i)
o
-
el o
E f" Sp SANID - fine to coarse, some Silt, some Gravel and
Tilw 17.7 | 114 54
- Cobbles, gray
15 ¢ 50
ﬂ_: @ @O [™
F |5 |40
g5
w2 53{
o[£
] _8 8
Rl Ehe ~ 55
S a2 -
[»]
e 94 | 128 | 29
Low
Fd I Bl g )
Eli>E 3
5 8 B LA Large amount of Gravel and Cobbles
.o 60 ¥
< 28] 50 0.0
Qlaw®
8%
c 2 NOTE: Driling mud used in drilling process. Boring grotted with
@ 3 cement-bentonite mixture, Water fave! not established.,
Slies
M c o
2% &
=28
u _§§
s8
2188
STEE
= gg
28
s T 4
m ©
al8c
2=
o
212
1=
e
£
<
LOG OF BORING
LeFROY CRANDALL AND ASSOCIATES

PLATE A-15b
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Note : The log of subsuriace conditions shown herecn applies only at the specific boring location and at the date indicated.
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DATE 1/20/89

AE-88473

JOB

It is not warranted to be representative of subsurace conditions at other locatlons and times,

Sl _Lelazlz 1o to BORING 6
z | 2 |u8le3)5=2(82)8
2 = |22|E 8|5 3|28y DATEDRILED:  January 10,1989
< W g o g sl o= & EQUIPMENT USED: 5" - Diameter Rotary Wash
R B el R P e
o ol “{ST1E |4 ELEVATION 81
ML FILL - CLAYEY SILT - lenses of Sandy Sik, dark grey
38.6 83 2
5
| sa7] 70| <1 | g
i
|
0 507§ 701 <1
- 10 PEP PV ¥ SURFAGE OF NATURAL SOIL
ML CLAYEY SILT - grey
.5 SANDY SILY - brownish gray
522 1 69 L ?‘ CLAYEY SILT - some seashells, biuish grey
- 15 :
705 | 57 | <1 Dark grey
- 10+ :
| 0 704 | 57 | <1
SANDY SILT - layers of Clayey Siit, bluish grey
- 15
. os 235 13§ 2| 4
- D0
L a0 209 | t07.] 21 ¢
- 25— SILTY SAND - fine, bluish grey
s 185 114 | 11
SANDY SILT - biuvish gray
- 30 .
PEAT - brown to dark brown
L 40 2901 64 2 ML CLAYEY SILT - large amount of Peat, dark brown

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES )

PLATE A-1.6a
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y at the spacific boring location and al the date indicated.

Note : The log of subsurface conditions shown herecn applies onl

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

i

= = >~ 1. BORING 6 (Continued)
= ~lwBtweIlE~2~[0
A EEHERNREEINEE
2l z 1222 %|25]28l0] oA DRUED:  Januay 10, 180
T | afta|8sioS W ¥[Z| EQUIPMENT USED: 5 - Diameter Rotary Wash
i I =Y ) P -
! % —ia T % 0
"85~ SILTY SAND - fine to medium, bluish grey

| 45 202 | 108 | 14

SAND - fine, grey

- 40+ SAND - well graded, about 20% Gravel, grey

5o 113 | 128 | 32
- 45 ]

| 55 100 | 130 | 35
-~ 80 -

60

NOTE:  Dirilling mud used in drilling process. Boring grouted with
cemeni-bentonite mixture. Water level not establishad.

Drilled 18" - Diameter Bucket Boring 5' south of Rotary
Wash Boring to a depth of 12-1/2' on 1/12/89 jor water
leval determination. Water seapage encountered at a
depth of 11°. Hole squeezing in balow 11',

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-1.6b
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a depth of 60" at completion of drilling. Water Jevel

measured at 7 after removal of mud. Boring grouted with

camant-bantonite mixture.
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Nots : The log of subsurface conditions shown herson applies only at the specific boring location and at the date indicated.

FT.__ TG

1/20/89

DATE

AE-88473

JOB

€| .. $Blesle=|Bole BORING 8
= 2 15 o i =
o rl K e % = % 21l DATE DRILLED: January 11, 1989
< | o iTa85|ol] 12 13| EQUIPMENT USED: 16" - Diameter Bucket
L | BlzciSeizdi222
m wl TJSTIE TSl ELEvATION 129
ML]  FILL - SANDY SILT - brownish grey
10 - 248 7 92| <1 g Some lumps of Clayey Sit
- 5 ML] FILL-CLAYEYSILT - grey
BB 89| <1 | B (Li.=37; Pl=8)
5
5741 70| <1 E § MH FILL - CLAYEY SILT - bluish grey
- 10  E
1 Brownish grey
481§ 73 | <1 ¥ surFacE OF NATURAL SOIL
0 - CLAYEY SILT - light brown
~ 15
35.8 B | <1
-5 - NOTE: Water seepage ancountered at 13", Water level measured
at 15" at completion of drilling and at 13' 20 minutes later.
o0 Caving below 13,

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

LOG OF BORING LeROY CRANDALL AND ASSOCIATES

PLATE A-1.8
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Note : The log of subsurface conditions shown hereon applies onl

AE-88473

y at the specific boring location and at the date indicated.

represantative of subsurface conditions at other locations and times.

it is not warranted to be

2 _l.eluzl=15-lc BORING 9
Z | £ Sl 15159
21z 2z|e5lgs|22l0l paEoRuEd:  Janvary 11, 1088
< | & |7ei@s)o8] %2 EQUIPMENT USED: 16"- Diameter Bucket
L 9lEc|8elxslz<z
i B TS5 15| eevation 120
H b SM FILL - SILTY SAND - fine, light brown
10 1921 96| <1 TIIWMCT  FILL- SANDY SILT - greyish brown
FILL - CLAYEY SI.T - dark
ael s | <1t | g™ L ark grey
-5 o | w1 -1 f‘ MH| FILL- CLAYEY SILT - dark grey
5 - ik
479 | 72 | <1 12
- 10 i L
556 68 | <1 ok SURFAGE OF NATURAL SOIL
) ML CLAYEY SILT - some Sand, some cemented nodules,
0~ dark brown
- 15
-5 -
NOTE: Water seepage encountered at 13-1/2'. Water level
measured at 13' 20 minutes afler completion of drilling.
Caving below 12". Hole squeezed in below 14" after drilling
20

to 17,

LOG OF BORING LeROY CRANDALL AND ASSOCIATES

PLATE A-198




LWl L ey

g’

KT,

ST

LAY

CHKD

démh

W.P,

OE. _JC

16 DR. __dmh

F.T.

DATE 1/20/89

AE-88473

JOB

BORING 10

DATE DRILLED: January 11, 1989
EQUIPMENT USED: 16" - Diamster Bucket

ELEVATION 106

[ ML] FiLL-SANDYSILT - brown

FILL - CLAYEY SILT - bivish grey and brown

Some organic matter

Lenses of Sandy Siit

FiLL - CLAYEY ST - brownish grey

ﬁ SURFACE OF NATURAL SOIL

SANDY SILT - brownish grey

CLAYEY SILT - bluish grey

Note : The log ot subsurface conditions shown hereon applies only at the specific boring locaiiqn and at the date indicated.
it is not warranted to be representative of subsurface conditions at other locations and times.

pay - - .
£ o pey (9 i
—— [§7] - -
= = %i".ﬂ T E E:ﬁ L= h0
) - - > o 1.“"‘3 sl
S| E|S8|2s|B8e|Bs)E
RN EE EM BTN
w o=l E)FElS
W 0 4 5 v

10 =
32.9 a9 <1
»
625 | 6Bt | <1
b 5 E
54 835 | 53 | <1 :
327 86 | «1 J
- 10
O«.
B0 88 ] <t i
. 15 374 1 87 | <1
B -
20

LOG OF BORING

NOTE: Water seepage encountered at a depth of 11", Caving

below 11". Hole squeszed in below 12-1/2' after drilling
fo 16"

LeHOY CRANDALL AND ASSOCIATES

PLATE A-1.10




a Bt B
oo
€1 w% wilE o éﬂ_.g : BORING 11
21 zlE=zl28 252210l oaE DRILED:  January 10, 1989
< | n |20 2s|oS]¥|&] EQUIPMENT USED: 5°- Diameter Rotary Wash
= WizS(Qel>8l8 s
L) o H =) o~ o & " .
w—l - e =r < ~oh
it 5] (=] 8 w ELEVATION 103
:\\ 10 ML] ~ FILL- CLAYEY SILT - greyish brown
.'U‘ =
Nk M2 84 ) WHUESE]  FILL- SILTY SAND - fine, greyish brown
% i
I s 5~ 5 H T
© "-s ML} FILL-CLAYEY SLT- some organic matier, brown
k| 36| 83| 4 | ¢ “
J:E: ;E:'j ML FILL - SANDY SILT - light groy
o ot .
w
B4 47| 83| 2 el
afsal g 10 - B ¥ SURFAGE OF NATURAL SOIL
¥ IsE HHB MH]  CLAYEY SILT - traces of organic matter, light greyish
BT 4 1 brown
&« 4 14 1
- @ 4 N
£56 3[ 4 H P - Greyish brown
O i = 1R
MEE ik
u g5 | -5 15 .
o g £ 48.1 74 | <1 LN M Some seashells, organic odor, grey
o 4 I
o ® 1
£y £
£l % .6 14
= : M M -
© ~§'§ 0[ 4 | *" Bluish grey
2 8] 104 20 3 2
2 4 2 &
g .® 3 £ -,
185 776 | 52| <t 4 3
58 4 E
- 4
=152 t
Il g~ o 4 H
= o 4 |+
2 s 5[] 1S
= ¥ E 4 |
w (28 H i
E9 191 | 109 1 M Some Sand, dark grey
ol i 5 ][4
93_ O 8 vt
Qlge SAND - fine to coarse, some Silt, about 10% Gravel, dark
= & o -20- 30 grey
2t 33}
ER
o
Els 2 %
B .
= g: 57| es| 7 MLF SANDY SILT - bluish grey
o 2
é T o5+ 3 ~
o 18
S (28 14] ; _
@ MH] CLAYEY SILT- bluish grey
N .
=
L 40 4651 75 2 (LL = 67; Pi=32; ovendry LL = 62)
(CONTINUED ON FOLLOWIN’G PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.11a




QE _JC WP, dmh CHKD

dmh

= AR BORING 11 (Continued)
z | 2|8EE2|53]|52]9
8 = ZIEE & z1% &[w] DATE DRILLED: January 10, 1989
< | & |7a|85 oS WF|e| EQUIPMENT USED: 5 - Diameter Rotary Wash
L BiFolSe|xslzez
o o] TIeTIE o
-30™ '
1 [ g Traces of Peat
35 45 E
26,6 97 7 Some Sand
SAND - fine to medium, grey
58]
a0t 50 SAND - well graded, about 30% Gravel, grey
454 55 76 ) 119 1 36
SAND - fine to medium, some Gravel, light grey
80 21.9 1 105 28

DR.

FH

F.T.
Note : The log of subsuriace conditions shown heraon applies only at the specific boring location and at the dats indicated.

1/20/89

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

AE-88473

JOB

NOTE: Driling mud used in drilling process. Boring grouted with
cemeant-bentonite mixture. Water lave! not established,

LOG OF BORING

LeROY CRANDALL AND ASSOGIATES |

PLATE A-1.11Db




oy N > .
sl T el =Tz 15 0o BORING 12
z | £ 15BIc2I5=2152]9
2 T ISZIESIZ 41 2 2|0 DATE DRILED:  January 12, 1989
I N o 502y L ¥ig EQUIPMENT USED: 18" - Diameter Bucket
I I Ea R PR =
i o) TIoT|{ET|S] EevaTion 132
I MLE  FILL - CLAYEY SILT - layers of Sandy Silt, light brown
é and brown
20.1 a5 2
< 10 0 Some organic matter
o |3 303 | 8 | <1 FiLL - SANDY SILT - layers of Clayey Silt, brown and
hI‘ 2 —- 5 dark grey
©lce 271 9| <t | B
Jand
©
-]
-g E 5 . 277 87 | <1
© T‘: pto)
= s FiLL. - CLAYEY SILT - dark grey
i ] = 10 v
z |5E 456 | 75 | <1 :
®E '
&® H
o 2 41 S ‘ﬁ SURFACE OF NATURAL SOIL
ol b+ -f_é, 0 ' CLAYEY SILT - some Sand, few seashells, brownish grey
“ 4
. %.g 534 1 69 | <1 v
W o e - 15 4
d L @ 4
O jo-£ 3 [
%S :
o ® -
=g :
ol W .8 -G ¥
- § E 20 4021 811 <1 . Bluish grey
o :“é ‘;:% NOTE: Waler sespage encountered at a depth of 13", Water
- level measurad at 16" 10 minutes after complation of
5 £ drilling. Gaving below 13’ (to 2" in diameter).
25
]
S
2%
’_.: wm
e 2
o5
A EE
fon] o O
S18s
2%
8=
wn o
ai8c
o 2
g
'_
e 18
SIE:
o
t
=4
LOG OF BORING
. LeROY CRANDALL AND ASSOCIATES

PLATE A-1.12



dmh CHKD

W.P.
ng location and at the date indicated.

ons and times,

OE._JC

dmh

DR.

F.T.

1/20/88

DATE

AE-BB473

JOB

Note : The log of subsurface conditions shown harson applies only al the spscific bor

It is not warranted to be representative of subsurface conditions at othsr locat

2l - olecle 15 s BORING 13
= £ [BEIcE|ZE| 2219
S = 1221282 Z2ln| DATE DRILLED:  January 12, 1989
< a0 l8s|0S|w¥|e| EQUIPMENT USED: 18" - Diameter Bucke!
+ w -
by & FRIER|EE 2]
¥y} o0 o 2 o ELEVATION 1186
ML FILL- SANDY SILT - fight brown
10 - 3041 83| <1 ML FILL - CLAYEY SILT - bluish grey
ML FILL - SANDY SILT - light brown
21.3 83 | «3
I ”’W MH]  FILL - CLAYEY SILT - bluish grey
82.5 85 | <1 . E
5= 5 E Layers of Silty Sand and Sandy Silt, grey and dark grey
38| 87 | <1 4 1
- 10 H &
340 | 87 { <1 4 E ¥ SURFACE OF NATURAL SOIL.
o MLI  CLAYEY SILT - some organic matter, bluish gray
L. 15 0.5 | 62 1 Brownish grey
HEE MH CLAYEY SILT - bluish gray
-5 - A HEE
NOTE: Water seepage sncountered at a depth of 12", Water
level measured at 14-1/2' 10 minutes after completion
ag of drilling. Caving below 12' (to 2" in diameter).

LOG OF BORING

PLATE A-1.13

LeROY CRANDALL AND ASSOCIATES - .



CHKD tg;(/

dmh
poliss only at the spscific boring location and at the date indicated.

W.P,

FT. BG DR.__dmh Q.E _JG

1/20/88

DATE

AE-88473

it Is not warranted to be representative of subsurface conditlans at other locations and timas.

Note : The log of subsurface conditions shown hereon a

sl ezl 15 0s BORING 14
2| £ SHEIe2 15510
2 T gz E812 512 2]a| DATE DRILED:  January 10, 1989
= o icel@sioS|L=El5] EQUIPMENT USED: 5° - Diameter Rotary Wash
T I EY R ) e
o wf” TI5TI5T|5] ewevation 11
| ML FILL - CLAYEY SILT - some rootlets, brownish grey
10— 16.8 92 5 ;
243 | 86| 5 Light brown
5 256 | 91 3 | ML FILL - SANDY SILT - greyish brown
Some organic matter
L 10 51.6 70 2 é Dark brown to black, organic odor, some seashslls
IS SURFACE OF NATURAL SOIL
0+ i ML CLAYEY SILT - light grey
47.8 78 3 é
- 15 ML] SILT- brownish gray
-5 379 83| 3 | B
HHE MHI CLAYEY SILT - few seashalls, organic odor, bivish grey
- 20 i [
64.6 67 1 Ei
- 10+ i
L o5 43.5 74 1 ; f. Lenses of Sandy Sil, light grey
4 Dark grey
15 .
28| of 1 ML "L_CLAYEY SILT - some Peat, dark grey
(LL =38; PI=11)
=~ 30
- o0,
2711 e | 1| ¢
~ 35
- 25 238 ] 99 5 ﬁ
L 40

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.14a
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2| _ N wzlE - % e BORING 15
2| z122|2812512210] DATE DRILED:  January 11, 1989
< | 2712 %{of | m=IZ| EQUIPMENT USED: 16" - Diameter Bucket
T T =] R P N
o o] 181575 eevation 107
10 - ML] FILLTSANDY SILT - greyish brown
2421 92| 2 | H
o k] Lenses of Clayey Sitt
ol 3091 811 <1
L B - 5 =—HTTIT]  FILL - GLAYEY SILT - greyish brown
O | 5 |
o Some organic matter
k: 4001 80 | <1 | By Layer of Sity Sand
£ le
5|5 szl 70l < | 4 R SURFACE OF NATURAL SOIL
o . ‘ MLI  SANDY SILT- grey
n j® 8 - 10 |
zIgE| 0 i MH|  CLAYEY SILT - light grey
§§ 519} 69 | <1 : (Ll =59; Pl =20)
[/ i o :
i ER v
. 1.9 £ - 15 v
g g 21 -5+ 438 79 | <1 ; Brownish grey
035
$ W NOTE:  Water seepage encountered at adepth of 12°. Watar
=2 ievel measured at 12-1/2" 10 minutes after completion
EIDE of drilling. Caving below 12. Hole squeezed in below
ClIEE 13-1/2" after drilling to 16",
@ 8 20
£ io o
8 "g 2
w5
=
5 4
2llegs
c o
= 2
2%
Wl ©
% gg
T &
2183
QIS S
= lE3
25
o
w ©
Elos
oi8c
2 =
o [ 2
S E:
@
i)
<
LOG OF BORING
LeROY CRANDALL AND ASSOGIATES

PLATE A-1.15



PLATE A-1.16a
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Q.E. _JC W.P.__ dmh CHKD

dmh

DAR.

BG

-F.T.

DATE 1/20/89

AE-88473

subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

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

Note : The log of

= AN EAR BORING 16 (Continued)
= — LE — -
z | € |58IcEIGS|5<]S
E | =IE2IE8 21z 5]u] DATE DRLLED:  January 10, 1980
S o loaigs|{oS L% [E| EQUIPMENT USED: 5 - Diameter Rotary Wash
> U izsfl el ils
=l BT A Bt A E b
in (& o o ¥
-0
238 | 100 8 H Some Sand
8F
= 45 i.
- a5 .
373 85 8 B Dark gray
- 50
Traces of Peat
40+ 15]]
. 55 i
®5| 8| 6 | H
w5 -~
- 60 Q23 SP|  SAND - fine to coarse, some Gravel and Cobbles, fight
105 | 129 72 e
- 50 - grey
NOTE: Drilling mud used in drilling process. Boring groutsd with -
cement-bentonite mixture. Water lovel not established.
Drilled 18™ - Diameter Bucket Boring 5' east of Hotary
65

Wash Boring to a depth of 13’ on 1/12/89 for water
level detarmination. Water sespage encountered at
a depth of 11-1/2". No caving.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-1.16b




bamy

O.E, _JC We,  dmh CHKD

dmh

BG DR.

ET

AE-B8473 DATE 1/20/89

JOB

~

ng location and at the date indicated,

~Note : The log of subsurface conditions shown hereon applies only at the spacific bor

d timas.

1ons an

it is not warranted {o be reprasentative of subsurface condftions at other locat

=] wBlezlz 2] BORING 17
£ 13 2 ke =
el zigz128 212 %lu| DATE DRILED:  December 30, 1988
< | 2 i0e|8s o8] L%l EQUIPMENT USED: 5" - Diameter Rotary Wash
3| B 1Fc|Se|x8] 23
i wi TI8715 o] ELEVATION 182
/ cL FiLL - SANDY CLAY - reddish brown
193 | 10| 14 /
15 - g/
145 1 114 13 / Lenses of Silty Sand, some organic matter, brown and
_— / light grey
15311 115 5 % Lenses of Clayey Sili, pieces of brick, reddish brown
/ and brown
10 206 | 107 | 4 )/
ML FILL - SANDY SILT - grey
- 10 ;
270% 9 | 7 | &}
5 o]
3BO| 86| 2 | &
-~ 15
- FILL - SILTY SAND - fine, some vegatation, hydrocarbon
18l 1171 13 g b SM odor, traces of hydrocarbon, dark brown to black
’ £ v SURFACE OF NATURAL SOIL
o1 AHE MHI CLAYEY SILT- brownish grey
4 5
-5 1 14 Large : mount of seashells, organic odor, grey
L o5 638 ) 60 3 @
- 10 i
| i
- 30 i
. 28 1 o4 18 B H SM SILTY SAND - fine, grey
e i1
18] 7
- 20 .
C OILT -
w8l 7 3 LAYEY OILT - some seashells, gray
~ 40 -

(CONTINUED ON FOLLOWING PLATE)

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.17a




1L faeia

CHKD

dmh

W.P.

Q.E. _JC

dmh

DR,
pplies only at the specific bor

rface conditions at other locat

F.T. _BG

1/20/89

DATE

AE-88473

ng tocation and at the date indicated,

Note : The log of subsurfaca conditions shown hereon a

it is not warranted to be representative of subsu

d times.

I0Ns an

= [ . >~ 1. BORING 17 (Continued)
=z € ISHlezlg= =10
2 z 12212 28|25122l0] oaTE DRILLED:  Decomberso, 1988
S o fcal85 0S| LS| EQUIPMENT USED: 5 - Diameter Rotary Wash
o BT B IS P N
o 5 IS E e
8 [ i Bluish grey
- 25~ s’: SILTY SAND - fine, grey
o 237 ) 94| 45 gf
I CLAYEY SILT - some seashslis, bluish grey
-30- 1]
~ 50
199 { 109 16 Some Sand
- 35 - sl .
206 | 109 5 d SANDY SILT - slightly Clayey, grey
- 55
276 1 o4 5 CLAYEY SILT - some cemented lumps, bluish grey
- 40~ )
&0 334 a0 5 | H

NOTE: Drilfing mud used in drilling process. Mud removed 1o &
depth of 40" at completion of driling. Water level measured
at 15-1/2' 4 days after removai of mud. Boring grouted
with sand and cement slurry.

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES

PLATE A-1.17b




e

CHKD

dmh

W.P,

QE. _JC

dmh

F.T. FH DR.

1/20/89

DATE

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

AFE-BB473

JOB

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

- - .
gl 1 Bluzl_15 ] BORING 18
31 £|2E[52ia=159
E = ==l z G35 &l DATE DRILLED: January 11, 1989
< B [Z7af25]28] =121 EQUIPMENT USED: 5 - Diameter Rotary Wash
L | 4 7c|8elz8|2E
m G " TISTIETIS! eevaTon 127
IMLT  FILL - SANDY SILT - greyieh brown
as4| 87 | 2 | Hilld
10 Lenses of Clayey Silt
. 5 8.0 88 1 |
i ML FILL - CLAYEY SILT - biuish grey
Dark grey
5 581 ] 62} <1 B (LL = 45; Pl 14)
-~ 10 it
380 | 84| <1 Brownish grey
] SURFACE OF NATURAL SOIL
O~ ; CLAYEY SILT - greyish brown
561 | 66 | <1
- 15 ML} SANDY SILT - lenses of Clayey Silt, brown and grey
36| 84| 1 i
-5
v CLAYEY SILT - some seashells, organic odor, gray
L op 46.8 74 1 ;
- 10- ,
- o5 7461 63 | <1 : f Brownish grey
15~ g . Some Sand, dark grey
- a0 32.1 a0 1 'E‘
No Sand, bluish grey
- 20 g
| o 5101 68§ <1
25 CLAYEY SILT - bluish grey
L 40 228|104 ] 6 | ¢

(GONTINUE ON FOLLOWING PLATE)
LOG OF BORING

LeROY CRANDALL AND ASSOCIATES
PLATE A-1.18a



Biisvn

sl

[

FaAiNs

3
g

[RS8

Louan, il Teadviolshl

[

Trark,

AN

OE _JGC W.P._ dmh CHKD

dmh

DR.

F.T.

1/20/89

DATE

plies only at the specific boring location and at the dats indicated.

representative of subsurface canditlons at other locations and times.

Note : The log of subsurface conditions shown hereon ap

It Is not warranted to be

BORING 18 (Continued)

January 11, 1989

EQUIPMENT USED: 5" - Diameter Rotary Wash

oy el P .
S ludfes e R 1
= £ DRI 25| 5£(0
Q 2R T2z 8lnl DATE DRILED:
= | EShlezkejacy
> L az Y On >‘u; >£E
HloltEI=2 el s
i @ o
- 30 - '
e 2291 88| 5 3
- 35
. asa | 78| 3
- 40
. 3201 2| »
45 —
50 261 781 2| 4

SM SILTY SAND - fine, grey

| MLE  CLAYEY SILT - dark grey

NOTE: Drilling mud used in drilling process, Boring grouted with
cement-bentonite mixiure. Water level not established.

Drilled 18" - Diameter Bucket Boring 5’ east of Hotary
Wash Boring to a depth of 16' on 1/12/89 for water
love! determination. Water seepage encountered at
adepth of 11". Caving below 11' {io 2' in diameter),

LOG OF BORING

LeROY CRANDALL AND ASSOCIATES

PLATE A-1.18b




PLATE A-1.18a
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pplies only at the spacific boring location and at the date indicated,

rface conditions at other locations and times.

Eniloha 4F e § | T

4

Lelnitd R

8

L

dmh

WP,

OE._JC

F.T. BG DR.__dmh

1/20/89
Note : The log of subsurface conditions shown hereon a

DATE

AE-88473

\?B

It is not warranted to be representative of subsu

s el ol 15 -lo BORING 19 (Continued)
ol ElEDIED
Z A I LN R B S
21 T 122|1R28|251228a] OATE DRILED:  Januay 11, 1989
L | o |oal@sicS| W%zl EQUIPMENT USED: 5 - Diameter Rotary Wash
L | 4izS|Selxslz2E
-t b= L= F T«
T w o 5 (o
af] 2
466 | 73 2 i Lenses of Silty Sand, traces of Peat, dark grey
301 45
l
- 35 = 47.6 78 G
35+ 50 GRAVELLY SAND - fine to coarse, about 40% Grave!
and Cobbles, lenses of Sandy Sit, traces of Peat,
. black
25]]
"0+ g5
110 122 | 27 GRAVEL - well graded, some Sand, few Cobbles, black
451 80
8.0 | 120 24 -
NOTE: Drilling mud used in drilling process. Boring grouted with
cement-bentonite mixture. Water lavel not establishad,
20 g5

LOG OF BORING
LeROY CRANDALL AND ASSOCIATES
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T EpLEs

EifomaaeR

Lugitict it

R .
MAJOR DIVISIONS Svmoe TYPICAL NAMES
oW well groded grovels, qruvehser';tﬁ mixiuras
CLEAN little or no fines,
GRAVELS an
(Littte or no fines) Poorly groded grovels or grovel-sond mixtures,
GRAVELS H GP littie or no fines
{More thon 50% of
coarse fraction is
LARGER ihon the 3M 1 Sitty grovels, grovel-gond ~silt mixtures
No 4 sieve sizel GRAVELS
WITH FINES
“ A icble omt
ég:;?qsgo ‘crpfr;:::;} ™ GC | Cloyey groveis, grovel- sand-cioy mixtures.
SOILS
{More }hlun ?.OA??GEE SW Well groded sonds, grovelly sands, little or
maoterial is no {ines
tham, No. 200 sieve CLEAN SANDS
{l.ittte ar no fines ) .
o Poorly groded sonds or grovelly sands, fitts
SANDS 5 or no fines,
(More than 50 % of
coarse froclion is I N
SMALLER than the TEIEl SM | sitty sands . sand-silt mixtures
No 4 sieve size) SANDS L E )
WITH FINES prik
(g?pfr:s:?!a amt. Clayey sonds, send-cloy mixtures.
inorganic silts ond very fina sands, rock flour,
ML silty or cloyey fine sands or cloyey silts
with slight plosticity
SILTS AND CLAYS / tnorgomic cleys of tow 1o mediom plasticity,
(Liquid limit LESS thon 50) CL. gravelly cloys, sundy clays, silty clays, leen
A cloys.
FINE oL Og?g::icc“s;lm and organic silly clays of fow
GRAINED '
SOILS SEEES
{More than SO% of : : “: MH Inerganic silts, micoceaus or diotomaceous
z;';‘a!er'i\?t i;a%Mtl;.LER q ": 1 fine sondy or silty soiis efastic sills
an Q. sigve Iy
size)
SILTS AND CLAYS .
(Liquid timit GREATER thon 50) Aﬁ CH | inorganic cloys of high plosticity, fol clays.
Lo lndle,
i , , \ s
»}//// GH Orguniz cloys of mediom to high ptosticity ,
’,1","7_/ orgenic silts
rrtr
. et
HIGHLY ORGANIC SOILS L] Pt | Peot and other highly organic soils
WAy

BOUNDARY CLASSIFICATIONS. Soils possessing choracteristics of two groups are designoied by
combinations of group symbals .

P A RT I CLE S1ZE LIMITS
SAND GRAVEL !
SILT DR CLAY CO8BLES) HOULDERS
FINE MEDiuM | COoARSE FINE {OA/ASE {
A
NG 200 NC. 40 NO.IO NO4 Ayin. 3in. t12in}

[T STANDARD S1EVE SIZE

UNIFIED SOIL. CLASSIFICATION SYSTEM

Refarence

The Unified Soil Classification System, Corps of
Enginaers, U.S. Army Technical Memorandum Neo. 3-357,
Voi |, March, 1953, {Revised April, 1960}

LEROY CRANDALL 8 ASSOCIATES
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SHEAR STRENGTH in Pounds per Square Foot
00 1000 2000 3000 4000 5000 6000
1 (@5
B %@2 @6
3@5m b g(@@-’g I@S@Q
5 1000 = -
o B7@10
I B1@12
® @14 4@13 BORING NUMBER &
= . @(35@ © 8@15 SAMPLE DEPTH (FT)
3 7@16
o A @108 | 1@ /
£ w2000 1@24¢, ® a5
© o e5@24
@ 3@27@
e
2 4@29% B a@og
Q 3 1@30® ®
o O6@7 6@29
w | £ 3000 oL 25@0
o " 7@34 1@42 6@34
= 2@39 5@
10@5 ® 15
o & B@16@| O 3@48 1@6 %5@40
I 7@19@ 4@7t @7@16 s@age® 5EH
c | @ 1@450 5@48
O w4000 ®
)
I
& I © 7@54 ® 2@59
o Q
= e
@ o
T 1@ 5000
LL}
[,
<
o
§ 6000
@ KEY:
1] m @ lesis atfield moisture content
< 0o o Tests at increased moisture content
t— Natural soils
3 L= Fill soils
3
DIRECT SHEAR TEST DATA
LeROY CRANDALL AND ASSOCIATES
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1/31/88

SURCHARGE PRESSURE In Pounds per Square Foot

DATE

JOB__ AE-88473

SHEAR STRENGTH in Pounds per Square Foot

00 1000 2000 3000 4000 5000 6000
o 11@21 '
©13@14
074@3
12@504 1 a33
81@6%69 013@7
1
1000 —u m%%g
15@110 | o 17@10
18@13 @ i BORING NUMBER &
®20@15 SAMPLE DEPTH (FT)
16@20@ 912@19 /
19@23
2000 5578 @14@@24
e gy  13@14
1613@%5??2@513 17@32
18@34¢ ik 811@33
14@36@ ris@7 13@7
19@37@ 14@9,11@9 17@10
3000 - L3 16@41@
15@11 o) @17@44
18@139@ 20@9 | @11@45
18@49@ © 20@15
©12@19
16@20
®
4000 ® 16@55 J7@56 en@ss
18@240 O 4@24 D560
@ 1@ os0@sy  19@56
5000
6000
KEY:

m @ Vests at field moisture content
O o Tests atincreased moisture content

L=

Natural soils
Fill soils

DIRECT SHEAR TEST DATA

LeROY GRANDALL AND ASSOCIATES]
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bpliinurd

LOAD IN KIPS PER SQUARE FOOT

00“4 05 08B 07 0808 10 20 30 40 50 60 70 80
7
*”w"“"ﬂ'aﬂnm-...-_h Boring 1 at 36"
B I B o CLAYEY SILT
oz T, Y
g ‘-‘,‘b‘b
.\tn\
: 0.04
2
5|0
=
0.08 ! gi
o —/ 0
Q g o] Boring 1 at 18" \“
X —o—Jzzool | GLAYEY SILT S
°lo W%w&_ \
Ho.12 e e ‘x}\
- O T .@-.‘- MM%%
E z '“"'—"-_,-_. LY
=1 Tt .
““““““ .-%
==
0.16
-3l
5|l
&
5|2
S
Nk 0.20
4]
2O
=lo
=
< 0.24
o3
S
=2
@
w 0.28
NOTE: Samples tested at field moisture content.
m
o
-

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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dmh

WP
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DR.

1/25/89

DATE

AE-BB473

JOB

LOAD IN KIPS PER SQUARE FOOT

00.4 05 08 07 080810 20 30 40 50 60 7.0 80
|
'”ﬂ@'”"“""“«»u, Boring 2 at 44’
S e CLAYEY SILT
\\
[
0.04
=
Q
=
0.08
I S
D.. """" P —— et P“~
e \\ o
——— g
(43 Y ———_ ] h'S
I LY I N R T I T D 7 it o Vo]
= 0.12 \: ==
Sz‘? Boring 2 at 10" s/
= Tl || |FuL- cLAYEY SILT \
0.16
e
o
l"“"'
<
a
o)
b 0.20
-4
O
1)
0.24
0.28
NOTE:  Samples tested at field moisture content.

CONSOLIDATION

TEST

DATA

LeROY CRANDALL AND ASSOCIATES
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CHKD

O.E _JC
INCHES PER
o
o

dmh

pR. dmh

CONSOLIDATION

1/25/89

DATE

AE-88473

0004 05 08 07 080910 20 30 4.0 50 60 70 80
]
%-;x:;:-:w’ — Boring 3 at 21"
) SANDY SILT
0.04
‘L\
e " \
h"-b“ \
T =27 \\:q,
QO - .
= Rl s SR — ""ss‘.
0.08 - — -~
””"@""" %—-—..._,_y @ ‘.‘ "\r

IN
o
~
o

o
i)
(=]

LOAD IN KIPS PER SQUARE FOOT

CLAYEY SILT

'-'"4-—.-_, “q,
B el P —— B
/ —
Boring 3 at 39

0.24

0.28

NOTE:

Samples tested at fisld moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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| XN
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Vi

g

cHkD _f -

INCH

dmh  Wp,  dmh O.E._JC
INCHES PER

DR.

1/25/89

DATE

AE-88473

JOB

iN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
0(}.4 05 06 07 0808510 2.0 3.0 4.0 50 60 7.0 80
i
T Boring 4 at 44'
B s Y CLAYEY SILT
ND\ hﬁﬁ&"'w
\\ ""*&.%
0.04 \w\ e
™ “ﬁ@%
¢,!\\ h
0.08 \
“._@%-
0.12 o~
n -
0.16
_/ :
Baring 4 at 24 ~to
o~ | CLAYEY SILT
\M-‘
B e
0.20 \
\%\ \
0.24
0.28
NOTE: Samples tested at field moisture content,
CONSOLIDATION TEST DATA
LeROY CRANDALL AND ASSOCIATES
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LOAD IN KIPS PER SQUARE FOOT
ODA 05 08 07 080910 290 3.0 40 50 60 70 BO

H
I ity pe P l‘m Boring 6 at 32°
“’“’%euq.w, CLAYEY SILT

Qﬂh‘ﬂ'~@§°b

0.04 e el

\ b‘.ﬁ&
\ §q-

O o D i N \ ‘r'"'s.’

é g q—w'h“”w\""""‘-—-—_-__ b‘“’ﬁv‘.

D g \ e —”.h-“-’@"“*""' et NN — ) ~*~.~‘.
- .08 . Lk
o

O W

mHo

wi
Wi
T 0.12

=0

e

o

S

0.16
£ g / \
T Boring 5 at 6 N
g o FILL - GLAVEY SILT —

o ]
= \Ko\
)

Mo 0.20 M ey \b

Dt

g0

SO

=

= 0.24

[

5

3

u{'J 0.28

NOTE: Samples tasted at fisld moistura content,

m

o

=2

CONSOLIDATION TEST DATA
o
1 LeROY CRANDALL AND ASSOCIATES
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" iaaad

Wil ad

b

ol tiznriiny
AE-88473

(Rt e

OHKD ,éﬁ%&

OC.E._JC

dmh W.P.  dmh

DR.

1/25/88

DATE

JOB

LOAD IN KIPS PER SQUARE FOOT
00.4 05 06 07 080810 20 3.0 4.0 50 60 70 B8
e S Boring 6 at 39’
/‘ CLAYEY SILT
0.64
P *.Q*
4;-_@“.“ Q‘ -
g hh"“'-..__.._‘_ m“'«.‘l
E \&\
0.08 . D, k.
E o / | \‘
— L
Qu ‘.%w P“'m.—, o,
Boring 6 at 16" _/ o | \‘
* CLAYEY SILT \ B U
ul
0.12
= \\
1 -

—

0.16 e
[
=L
=
o)
b 0.20
=
O
&)

0.24

0.28

NOTE: Samples tested at fisld moisture content.
CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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Lo 2

CHKD
INCH

DR, _dmh  wp. dmh O.E._JC
CONSOLIDATION INCHES PER

1/25/89

DATE

AE-88473

JOB

IN

0.4
0

0.04

0.08

«e
-
n

o
—
[e3]

=
)
=1

0.24

0.28

LOAD IN KIPS PER SQUARE FOOT

05 06 07 080910 20 30 4.0 50 60 70 80
1 I
Boring 7 at 13"
CLAYEY SHT
f Ty ©
T i 3 / oy -
e ] e "‘b"‘
*«-..___%__@__ ..... h"’s
hhhhhhhhhhh -]
B et SR &Y
Boring 7 at 29’
CLAYEY SILT
NOTE: Samples tested at fisld moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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[EaliEined

dmh  wp. dmh 0. _JC
INCHES PER

DR.
CONSOLIDATION

1/25/89

CHKD 2

INCH

DATE

AE-88473

JOB

IN

LOAD

IN KIPS

PER SQUARE FOOT

0.4 05 06 07 080910 2.0 3.0 4.0 50 60 70 80
0 i
B Boring 7 at 44
L s CLAYEY SILT
el
""”*u-u,,&
0.04 5
e TSNS
ol "’5 \
b
o] W‘\' \
“——u-._-'—.-_,-”_- --' \
0.08 M-\m e
« &*5‘« '“'qﬂw‘_,,____'- \b
‘$‘~
*
ﬁ“‘
b
ﬁ ‘\‘
.59\
0.12 o
/ -
Boring 11 at 21" \
CLAYEY SILT \‘
Q\
“
0.16 o .
‘\
o | — \‘
T y
i ] e P“
%.‘.‘-ﬂﬁ-w“ ——— ‘\
““““““““ I %

U o R o W U U I NNUADARNNS St N SN OO
0.24
0.28

NOTE: Samples tested at fiald moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES j--
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il

CHKD
INCH

DR._dmh  wp  dmh 0k, _JC
CONSOLIDATION INCHES PER

1/25/89

DATE

AE-88473

JOB

IN

LOAD

IN KiPS PER SQUARE FOOT

00.4 05 06 07 0809 10 2.0 3.0 4.0 50 60 70 80
ra%qr_:-wmn Sl - yony
"'-“@"*-w—-.._._._m____w‘_% --------- w"""»‘,"bﬂ'
0.04 N - e s s e e
Boring 16 a1 41°_| ™
CLAYEY SILT \\
]
I"""—--,_._'“---...__.---._._______‘ \
[ r—
0.08 B \\
Boring 14 at 56' / R
CLAYEY SILT T~
0.12
0.16
0.20
0.24
0.28
NOTE:  Samples tested at field moisture content.

CONSOLIDATION

TEST DATA

LeROY CRANDALL AND ASSOCIATES
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Znadt

CHKD %

JC

amhb W.Pp. dmh

DR.

1/25/89

AE-88473 DATE

JOB

LOAD

IN KIPS PER SQUARE FOOT

00.4 05 08 07 080910 2.0 3.0 4.0 50 60 70 80
Xy { :
- R ﬁ_&.h_
q'@”'“*"cba =
s o o3 we‘. § "N ™
B 2
.!:Qh“q,“
.04 o
*a,
q,““
Boring 17 at 32" / Q@‘mf*
T SILTY SAND s,
E 5
£
~ 0.08 Pl <
/ Suy,
i Boring 18 at 13" B,
o, CLAYEY SILT N
-_,%-" ”Q
-____-_w*-% wﬁ“,
o N I
= 0.12 = ..._,,____a_%'-w %
% B i S "s‘%
Bt “““""*--»:f@
=
0.16
=
o
=
=,
2
)
by 0.20
=
o
Q
0.24
0.28
NOTE:  Samples tested at field moisture content,
CONSOLIDATION TEST DATA
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PLATE A-4.10




| A |

Yos -

LOAD IN KIPS PER SQUARE FOOT

00‘,4 05 06 07 080810 2.0 3.0 4.0 50 60 7.0 80
hb%""d:., | I
B e Boring 19 at 43"
NQ% CLAYEY SILT
0.04 N..,, =
‘b--
@ T ﬂh"&
5|0 i}
= R
P <,
0.08 o
ol Boring 20 at 2?'____/ \&\ \
S CLAYEY SILT ~ \\
. i + “s
u‘! ""-M-..._____M ﬁ'.
O w - [t ‘Q~ \
W o) — == | | B W \\ ]
‘-“‘h.___-“ - -ha__.__‘_‘ LY
:% % h ..q.“-""n.,__ b‘.‘ Mb
- ""‘@._,____-'-. \“w
8 -
1 S N e N A I I e .
0.16 prrsrmt e e b b et ] "o
=il =
s||©
&
5|2
o]
0.20
3|| 2
B8O
SO
=
g 0.24
m
S
[es]
D
L .28
NOTE:  Samples testad at field moisturs content.
[an]
o]
A

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
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§uiftu

il

B

CHKD
INCH

OE. _JC

drmh WP dmh

BDR.
CONSOLIDATION

1/25/80

DATE

AE-88473

JOB

INCHES PER

IN

LOAD

IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 2.0 30 4.0 50 60 70 80
Shamai » SV WY
N""’N
o .
012
0.16
Boring 20 at 54'
CLAYEY SILT
0.20
0.24
0.28
NOTE: Sample tested at field moisture content.
CONSOLIDATION TEST DATA

PLATE A-412

LeROY CRANDALL AND ASSOCIATES |




LT p—

BK

dmh O.E,

BY

3/23/89

DATE

AE-88473

JOB

PERCENT PASSING BY WEIGHT .

PERCENT PASSING BY WEIGHT

SIEVE ANALYSIS
U.S. Std. Sieve Openings U.5. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 112t 34 38 #4 #10 #20  #40 #100 #200
100 L L 1% WY‘%=%
“B\N
S0 \
80
X
70 N
60 {‘\
50 i\
40
30—
20 b Boring 5 at 24'
CLAYEY SULT
10
0 ke ,I. g A e I 1. — 1
104
a0
80
70
60
50
\k
40 N
'\
30 §-1
Boring 7 at &' Pc\_
20 [ FILL - SANDY SILT
10
.y S N N N N A N S :
€ g 2 § 8 ¥ B § 8 233838 gEegzy
PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
Coarse | Fine |Coarse] Medum | Fine SILT OR CLAY

PARTICLE SIZE DISTRIBUTION

10

20

30

40

50

80

70

80

30

00

10

20

30

40
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JOB

BORING NUMBER o . ’

AND SAMPLE DEPTH : B at0to4 9at4to8

SOIL TYPE : FILL - SANDY SILT FiLL - CLAYEY SILT

MAXIMUM DRY DENSITY : 116 110
{ibs./cu. f1.)

OPTIMUM MOISTURE CONTENT : 14 19

(% of dry wt)

TEST METHOD: ASTM Designation D1557 - 70

COMPACTION TEST DATA
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JOB

BORING NUMBER
AND
SAMPLE DEPTH

1 at 24'

2 at 14

4 at 19

5 at 18

6 at 29

11 at 33

12 at 14’

14 at 20

16 at 28"

19 at 23

SOIL
~JXEE

CLAYEY SILTY

SANDY ST

SILTY SAND

SILTY SAND

SANDY SILT

SANDY SILT

CLAYEY SILT

CLAYEY SIT

SANDY SILT

GLAYEY SILT

SURCHARGE PRESSURE COEFFICIENT OF PERMEABILITY

(psh FL/Yr. . Cm./Sec.
900 0.1 1x10°7
200 114 1x10" 5
500 3.6 3x10°8
400 1.9 2x10”8

1000 0.1 1x1077

1000 7.5 7%10°5
200 0.1 1x1077
600 0.1 1x10°7

1000 0.1 9x 108
900 03 3x10°7

PERMEABILITY TEST

DATA
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M. J. SCHIFF & ASSOCIATES

Consulting Corrosion Engineers

1297 NORTH INDIAN HILL BOULEVARD
CLAREMONT, CALIFORNIA 91711

714/626-0967
FAX 714/621-1419

February 28, 1989

L.eROY CRANDALL & ASSOCIATES
900 Grand Central Avenue
Glendale, Califormia 91201-3009

Attention: Mr., Boris Korin

Re: Soil Corrosivity Tests
Playa Vista Development
Los Angeles, Celifornis
Your #AE.-B8473, MJS&A #89012

Gentlem=n:

Laboratory tests have been completed on 11 soil samples we selected from your
exploratory borings for the subject marine on Lincoln Boulevard at Ballona
Creek, Development of the marina will require the installation of retaining
walls., The walls could comsist of either gravity walls or driven sheet pil~
ing. The purpose of these tests was to determine if these soils may have

deleterious effects on the sheet piling, concrete structures and foundations,
steel piles and underground utilities,

The electrical resistivity of each sample was measured in its as—received
condition and agein with distilled water added to create the standardized
condition of saturation., Resistivities are at about their lowest value vhen
the soil is satureted. The samples were chemically analyzed for the major
anions and cations, and pH was measured. Sulfides eand oxidation~reduction
(redox) potentials were also measured on samples containing peat or a sulfur
odor. Results are shown in Table 1.

One of the most useful factors in determining soil corrosivity is electrical
resistivity. The electrical resistivity of a soil is a measure of its resis-
tance to the flow of electrical current. Corrosion of buried metal is an
electrochemical process in vhich the amount of metal loss due to corrosion is
directly proportional to the flow of electrical current (DC) from the metal
into the soil. A soil's resistivity decreases and therefore its corrosivity
increases primarily as its moisture and chemical contents increase.

A commonly accepted correlation between electrical resistivity and corrosivity
toward ferrous metals is:

Soil Resistivity

Corrosivity Category
in ohm-centimeters

0 toe 1,000 severely corrosive
1,000 to 2,000 corrosive
2,000 to 10,000 moderately corrosive

over 10,000 mildly corrosive

CORROSION AND CATHODIC PROTECfION ENGINEERING SERVICES

*  PLANS AND SPECIFICATIONS = INTEAFERENCE PROBLEMS =  SOILTESTS SUPERVISION INSPECTION AND ADJUSTMENT OF INSTALLATIONS

SURVEYS
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Electricel resistivities measured in the laboratory with as-received moisture
content were in moderately corrosive to severely corrosive catepories. How-
ever, most of the samples were in the severely corrosive category. When satu-
rated, all resistivities were in the severely corrosive category. Some soils
were at or near their most corrosive moisture content as-received. The wide
variation in sodil resistivity can create concentration type corrosion cells
that increase corrosion rates above what would be expected from the soil char-
acteristics alone.

pH values varied from 7.2 te 8.3 which is neutral to moderately alkaline.
This is not significant in evaluating corrosivity in this case.

The chemical content of the samples was very high, except for the samples from
borings 14 and 17. As might be expected, sodium chloride was the predominant
compound, Chloride ions are particularly corrosive to ferrous metals and in
such high concentrations can overcome the corrosion inhibiting effect of con-
crete on reinforcing steel,

Sulfates were fairly high in a few samples. Sulfates at concentrations above
about 1000 ppm are moderately sppgressive towards concrete.

Sulfides, which are aggressive to copper, showed a strong reaction in & quali-
tative test on two deep samples containing orgenic material. The low or nega-—
tive redox potentials indicate reducing conditions in which snaerobic, sulfide
producing bacteria thrive.

We classify this site as severely corrosive to ferrous metals, possibly aggre-
ssive toward copper, and moderately deleterious toward concrete. The follow-
ing corrosion control meassures sre recommended.

Underground steel utilities should be blasted and given a high quality protec-
tive coating such as extruded polyethylenme, 50 mil tape coating system over
primer, or hot applied coal tar enamel or tape.

Buried steel pipimg should be electrically insulated from dissimilar metals,
cement-mortar or concrete coated steel, and above ground steel pipe. Under-
ground steel pipe should be bonded for electrical continuity if rubber gasket -
ed, mechanical, grooved end, or other nonconductive type joints are used,.

Caethodic protection is strongly recommended for underground steel utilities,
The use of nonmetallic materials should be considered.

It is assumed that prestressed concrete piles will contain at least 8 sacks of
type 2 prestress cement per cubic yard of concrete and a water/cement ratio
not exceeding 0.45. With such & mix, concrete cover should be at least 2
inches thick over embedded steel from a corrosion viewpoint, Solid steel
lifting lugs are recommended to prevent proundwater from wicking into the pile
interior. If wire rope lifting lugs are used, they should be carefully
drilled out 1.5 inches deep and the hole filled with epoxy.

AT B e
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Steel piles are most susceptible to corrosion in the upper portions where
oxygen is savailable to support corrosion. Further, the portion of steel piles
embedded in concrete pile caps forms a dissimilar enviromment corrosion cell
with the steel in the sodil. In this cell the steel in soil is anodic (corrod-
ing) to the steel in the cap (protected).

Steel piles may be protected by coating them with coal tar epoxy. Although

this tough coating may be damaged somewhat during driving, it will provide a

great deal of protection. Some corrosion can be tolerated without appreciably
affecting the pile's structural strength, The coating need not be applied to
those portions of the piles driven into undisturbed soil permanently below the
water table vwhere oxygen is not available.

A coating dis dimportant on portions of the piles to be embedded in concrete in
order to minimize the dissimilar enviromment effect on non-embedded steel,
Significant coating damage should be repaired after driving where the piles
will be embedded in concrete and on several lineal feet of adjacent pile. It
would be desirable to prevent metal to metsl contact between the piles and
reinforeing steel.

The interior of pipe piles may be protected by £filling with concrete or seal-
ing both ends.

For protection of reinforcing steel, dense concrete mixes with a water/cement
ratio not exceeding 0.45, will minimize concrete permeability, A silica fume
additive can be used to increase the resistivity of the concrete and reduce
chloride and oxygen diffusion into the concrete. A calcium nitrite corrosion
inhibiting additive, such as W. R. Grace DCI, can be used to reduce rebar
corrosion. Fusion bonded epoxy coating of the reinforcimg steel, in combina-
tion with waterproofing of the soil side concrete, possibly in conjunction
with cathodic protection, may also be considered.

Concrete in contact with these- soils should be made with type 2 cement.

Concrete cover over reinforcing steel in concrete contacting these soils
should be at least 2 inches thick if placed against forms and 3 inches thick
if placed ageinst the earth.

Steel tie-back rods for retaining walls may be protected by using corrosion
inhibiting grease and installing in nonmetallic sleeves or conduits to prevent
soil contact, by encasing rods in concrete or grout, cathodic protection, or a
combination of these.

Steel sheet piling should be coated with a suitable dielectric coating, such

as coal tar epoxy, and can be cathodically protected. If cathodically protec-
ted, the piling should be made electrically continuous.,
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Cast or ductile iron pipe, valves, and fittings should be encesed in an 8 mil
polyethylene tube or wrap per AWWA Standard C105/ANSI 21.5. Underground iron
pipe should be electrically insulated from dissimilar metals, cement-mortar or
concrete costed iron, and above ground iron pipe.

Due to the high chlorides and dissimilarities in the shaellow soils, buried
copper tubing should be coated with plastic pipe wrapping tape over primer and
cathodically protected. Insulation over buried hot water copper tubing should
be cerefully sealed. If cathodically protected, insulsting joints should be
installed just above the floor in all risers from underground.

No special precautions are required for plastic utdilities placed underground
from a corrosion viewpoint. However, any iron velves or fittings should be
protected as mentioned above.

Sand would be better than the existing soils for bedding and backfill of me-
tallic piping from & corrosion standpoint.

Where metallic pipelines penetrate concrete structures such as building floors
or walls, plastic sleeves, rubber seals, or other dielectric materiel should
be used to prevent pipe contact with the concrete and reinforcing steel.

On any type of pipe, bare steel appurtemances such as bolts, joint harnesses,
or flexible couplings should be coated with & coal tar or rubber based mastic
after assembly.

The scope of this study was limited to a determination of soil corrosivity and
its general effects on materials likely to be used for construction. If the
architect and/or engineers desire more specific information, designs, specifi-
cations, or review of design, we will be happy to work with them as & separate
phase of this project.

Respectfully submitted,
M. J. SCHIFF & ASSOCIATES
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APPENDIX B
CONE PENETRATION TESTS

The five Cone Penetration Tests (CPTs) were performed to depths of
approximately 66 to 72 feet below grade at the locations shown on Plate

1. The testing was performed for us by Pioneer Drilling Company.

The CPT consists of pushing a cone-tipped probe into a soil deposit and
recoxrding the resistance of the soil to that penetration. The test was
conducted in general accordance with ASTM Test Designation D-3441, The
test equipment consists of a cone assembly equipped with a piezometer at
the tip, a series of hollow sounding rods, a hydraulic frame to push the
cone and rods into the soil, an electronic data processing unit, and a

truck to transport the test equipment and provide the needed thrust
capacity.

The probe ("penetrometer") consists of a conical tip with a 60 degree
apex angle and a cylindrical friction sleeve. The interior of the
device is instrumented with strain gauges allowing simultaneous measure-
ments of cone and sleeve resistance during penetration, The pressure

due to the head of ground water table above the tip of the cone and any
excess pore water pressures generated due to penetration of the cone

into the soils can be méasured by an electronic piezometer installed at
the tip of the come. Electric signals from the strain gauges and the
plezometer are transmitted by cable to the data processing unit. The
cone assembly used on this project has a cross-sectional area of 10
square centimeters, and a sleeve surface area of 150 square centimeters.

The penetrometer system has a total thrust capacity of about 20 tons.
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Output quantities for the come tip penetration resistance and {(local)
sleeve friction are simultaneously recorded in units of tons per square
foot (tsf) versus depth in units of meters (m). The pore pressure (in
units of pounds per square inch) is also recorded verses depth. The
recording apparatus is also designed to calculate and record the ratio
of friction resistance to tip resistance (known as the friction ratio)}
and the ratio of pore pressure to tip resistance (known as the pore
pressure ratio). Plots of these five quantities are presented on Plates
B-1.1 through B-1.5. The cone tip resistance and friction ratio were
evaluated using published literature in order to classify the subsurface

soils. The interpreted results of the tests are presented on Plates
B-2.1 through B-2.5.
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INTERPRETED CONE PENETRATION TEST DATA
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C.P.T.-1
CLIENT: HOWARD HUGHES PROPERTIES
JOB NO: AE-88473
DATE: JANUARY 30, 1989
ELEVATION: 14.9 FT~
UNIT WEIGHT OF SOIL: 125 PCF
DEPTH TO GROUND WATER: 11 FT
DEPTH cC I3 R S0ZL 3EHAVICR TYPE SPT D20 PHI DR 20 3G
BT, TSE. TSI, % . NNl MM DEG % TSF TST
0.1 6.1 0.0 0.49 SANDY SILT AND SILT 2 B 0.04 -w wm-- 0.01 ==~
0.3 33.3 0.1 0.42 SILTT SAND 8 29 0.09 == ~=- .02 -~
0.4 30.5 0.1 0.36 SILTY SAND 8 24 0.09 ~-w «ow- J0.03 -
¢g.6 26.6 0.0 0.8 SILTY SAND 7 20 0.10 == ~—wa 0.04 =~
0.8 25.3 0.2 0.%9 SILTY SAND 7 19 0.08 == === .05 --
0.2 22.1 0.2 0.85 STLTY SAND 6 16 0.07 == =--- 0.06 ==
1.1 23.1 6.0 0.13 SILTY SAND 68 15 0.10 == === 0.07 ==
1.2 25.8 0.1 0.27 SILTY SAND 7 17 0.09 =« ~w- 0.08 ==
1.4 25.8 0.2 0.85 SZLTY SAND 7 17T 0,07 mm e 0.09 -~
1.6 23.8 0.0 0.17 SILTY SAND 5 14 0.08 ~= === 0.10 ~--
1.7 23.6 0.1 0.5% SILTY SAND 7 14 0.08 ~= wwe 06.1% -~
1.9 27.2 0.3 1.07 SILTY 3AND 8 17 0.07 «= ww=- 0.12 -~=-
2.1 22.4 0.3 1.52 SANLY SILT AND 3ILT 713 0.Q05 -- wa- 3.13  =--
2.2 18.¢ 0.4 2.15 SANDY SILT AND SIL 7 14 0.03 == === 5.14 -~
2.4 23.5 0.4 1.57 SANDY SILT ANMND SILT 7 15 0.05 == =mw 3.15 -~
2.6 46.2 0.3 0.71 SILTY SAND 12 24 0.10 == wew 0.18 ==
2.7 68.0 0.3 0.a3 SAND 11 21 1.28 w= ww- 0.17 =~
2.9 68.0 0.4 0.56 SAND 11 22 1.08 == === 0.18 =~=
J.1 48.3 0.2 0.30 SAND 5 18 0.71 == -== 0.29 ==
3.2 31.3 0.1 0.38 SILTY SAND g8 16 0.05 == ==u 0.20 ==
3.4 31.5 0.1 0.32 SILTY SAND 8 16 0.08 =« «-w 3.21 ==
3.5 34.0 0.2 0.62 SILTY SAND 9 17 0.09 == === 0.22 ==
3.7 39.5 0.8 1.95 SILTY SAND 12 21 0.06 == === 0.23 -
3.9 277.1 1.8 0.65 SAND 3% 68 1.63 ~m~ m~w 0.24 -~
4.0 555.6 2.4 0.43 SAND AND GRAVEL 63 59 3.18 48 100 0.25 -
4.2 616.9 3.3 0.54 SAND AND GRAVEL 72 9% 2.89 48 100 0.26 -=
4.3 6537.1 4.6 0.70 SAND AND GRAVEL B0 99 2.37 48 100 0.27 -~
4.3 637.5 9.2 1.44 SAND 96 99 1.38 48 100 0.28 -~
4.7 638.5 4.5 0.7 SAND AND GRAVEL 78 39 2.22 4B 100 0.29 -=-
4.8 634.9 3.9 0.480 SAND AND GRAVEL 77 99 2.74 48 100 0.30 w-
5.0 555.9 2.8 0.51 SAND AND GRAVEL €3 99 2.84 48 1990 9.31 -
5.2 524.2 2.7 0.31 SAND AND GRAVEL 62 39 2,69 38 100 0.32 ~=-
5.3 520.1 3.3 0.83 SAND AND GRAVEL 64 99 2.12 48 100 0.33 --
5.5 418.5 2.8 0.65 SAND 54 86 1.88 48 100 0.34 -~

* Elevations provided by Psomas and Associates.
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

DEPTH QC F3 FR SOIL BEEHAVIOR TYPE 3pT D50 PHI DR PO su
FT. TSF. TSr. % N N1 MM DEG % TS¥ TSF.
5.6 330.2 1.8 0.55 SAND 43 68 1.33 48 100 0.35 ~--
5.8 189.7 3.9 1.60 SAND 30 52 0.54 48 95 0.36 -~
6.0 116.8 2.0 1.57 SILTY SAND 31 47 0.10 46 31 0.37 ~-
6.1 214.9 1.1 0.51 SAND 30 46 1.59 48 100 0.38 -
6.3 230.2 0.7 0.29 SAND 30 45 1.83 48 100 9.38 =
6.5 239.4 2.1 ©.36 SAND 37 55 1.34 45 100 0.40 ==
6.5 195.1 2.2 1.13 SAND 34 50 0.98 48 97 0.41 -~
6.8 193.6 1.7 ©.90 SAND 31 46 1.19 48 97 0.42 ~--
7.0 195.8 0.4 0.22 SAND 26 38 1.80 48 97 (.43 ~-
7.1 180.9 0.8 0.44 SAND 26 37 1.59 47 94 0,48 -
7.3 159.5 1.3 0.82 SAND 26 37 1.19 47 90 0.46 --
7.4 147.6 0.8 0.52 SAND 22 31 1.47 46 87 0.47 -~
7.6 115.6 0.5 0.39 SAND 17 23 1.55 45 78 0.48 =~
7.8 81.6 0.5 9.64 SAND 14 19 1.08 43 68 0.49 -=
7.9 59.7 0.6 0.97 SAND 15 21 0.14 41 57 0.50 -~
8.1 40.7 0.5 1.11 SILTY SAND 11 15 0.08 39 46 0.51 ~-=
8.3 32.8 0.3 0.88 SILTY SAND 9 12 0.08 38 40 0.52 ==
8.4 24.0 0.1 0.54 SILTY SAND 7 9 0.08 37 31 0.53 ~-
8.6 15.6 0.2 1.02 SANDY SILT AND SILT S 7 0.05 34 20 0.54 -~
8.8 26.6 0.1 ©0.53 SILTY SAND 7 10 0.08 37 33 0.55 --
8.9 21.4 0.3 1.36 SILTY SAND 7 9 0.05 36 26 0,56 ~-
9.1 24.2 0.2 0.33 SILTY SAND 7 9 0.07 36 29 0.57 ~--
5.3 14.3 0.1 0.98 SANDY SILT AND SILT 5 6 0.05 34 20 0.58 --
9.4 27.8 0.1 0.36 SILTY SAND 8 10 0.09 37 32 0.59 -~
9.6 20.5 0.1 0.34 SILTY SAND & 7 0.09 35 23 0.60 ~-
9.7 11.6 0.1 0.95 SANDY SILT AND SILT 4 5 0.04 32 20 0.61 -~
9.9 6.8 0.1 1.46 SANDY SILT AND SILT 3 30.02 30 20 0.62 -~
10.1 7.2 0.1 0.82 SANDY SILT AND SILT 3 30.03 30 20 0.63 ~--
10.2 8.8 0.0 0.45 SANDY SILT AND SILT 3 4 0.04 31 20 0.64 ==
10.4 6.8 0.0 0.59 SANDY SILT AND SILT 2 3 0.08 29 20 0.65 -~
10.6 7.5 0.0 0.53 SANDY SILT AND SILT 3 30.04 30 20 0,66 ~-
10.7 8.2 0.0 0.49 SANDY SILT AND SILT 3 3 0.04 30 20 0.67 ~--
10.9 5.4 6.0 0,74 SANDY SILT AND SILT 2 2 0.02 28 20 0.68 --
11.1 6.6 0.1 0.75 SANDY SILT AND SILT 2 30.0329 20 0.69 -~
11.2 5.8 0.0 0.69 SANDY SILT AND SILT 2 20.03 28 20 0.69 ~-
11.4 5.7 0.0 0.52 SANDY SILT AND SILT 2 2 0.04 28 20 0.70 ==
11.5 4.1 0.0 0.74 SANDY SILT AND SILT 2 2 0.03 26 200.70 =--
11.7 6.1 0.0 0.49 SANDY SILT AND SILT 2 20.048 28 20 0.71 =~
11.9 6.8 0.0 0.44 SANDY SILT AND SILT 2 30.08 29 200.71 -~
12.0 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 28 20 0.72 --
12.2 4.3 0.0 0.70 SANDY SILT AND SILT 2 2 0.03 27 20 0.73 -~
12.4 4.5 0.0 0.87 SANDY SILT AND SILT 2 2 0.03 27 20 0.73 w-
12.5 4.6 0.0 0.43 SANDY SILT AND SILT 2 20.04 27 20 0.74 -~
(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

AE-88473

DEPTH QRC FS FE SOI1L BEHAVIOR TYPE SPT D50 PHI DR PO SU
BT TSE. T3F. % N N1 MM DEG % TS8F TSF.
12.7 4.6 0.9 0.44 SANDY SILT AND SILT 2 2 0.04 27 oG 0.74  ww
12.9 1.4 ¢.0 G.45 SANDY SILT AND SILT 2 2 0.04 27 20 0.7¢% —
13.0 4.6 6.0 0.42 SANDY SILT AND SILT 2 2 0.04 27 20 0.75 -
13.2 4.3 0.0 0.47 SANDY SILT AND SILT 1 20,03 26 29 0.76 =~
13.4 2.6 0.0 Q.44 SANDY SILT AND SILT 2 s 0.08 27 20 0.76 -
13.5 4.8 0.0 0.42 SANDY SILT ANT SILT 2 2 0.04 27 20 0.77 -
12.7 4.8 0.0 0.21 SANDY SILT AND sSILT 2 2 0.04 27 20 0.717 --
13.8 4.8 4.0 C.az SANDY SILT ANE SILT 2 2 0.08 27 20 0.78  --
14.0 4.3 0.0 0.4:2 SANDY SILT AND SILT 2 2 0.04 27 20 0.78 ~--
14.2 4.8 0.0 0.42 SANDY SILT AND SILT 2 2 0.04 27 20 0.79  --
14.3 4.9 0,0 0.21 SANDY SILT AWND siimw 2 2 0.04 27 20 0.78 =
14.5 6.9 0.1 0.87 SANDY SILT AND SILT 2 3 0.02 28 20 0.80 -
14.7 7.4 0.1 1.88 SANDY SILT AND SILT 3 4 0.01 29 20 6.80 -~
14.8 6.8 0.1 2.05 CLAYEY SILT AND SILTY CLAY 3 3 —me a= «e- 0.81 0.37
15.0 7.4 0.2 2.31 CLAYEY SILT AND SILTY CLAY 3 4 ==- oo —e- 0.8B1 0.40
15.2 8.2 0.2 2.70 CLAYEY SILT AND SILTY CLAY 4 4 ~ee —e ~—ee 0.32 0.45
15.3 10.4 0.3 2.88 CLAYEY SILT AND SILTY CLAY 5 5§ =c=v nmnuw =u= .82 0 54
15.% 17.8 0.3 1.74 SANDY SILT AND SILT 6 7 0.04 33 20 0.83 -
15.7 18.1 0.3 1.8z SANDY SILT AND SILT 6 7 0.04 33 20 0.B3 =~
15.8 25.8 0.2 0.77 S5ILTY SAND 7 8 0.08 35 20 0.84 =~
16.0 29.2 0.2 0.55 SILTY SAND 8 9 0.09 35 24 0.84 -~
16.2 29.9 0.1 0.37 SILTY SAND B 9 0.09 35 24 0.85 «-
16.3 30.6 0.2 0.49 SILTY SAND 8 9 0.09 35 25 0.85 -~
16.5 25.4 0.3 1.10 SILTY SAND 7 8 0.07 34 20 0.86 -
16.7 15.1 0.2 1.26 SANDY SILT AND SILT 5 5 0.04 32 20 0.86 -~
16.8 9.5 0.1 1.05 SANDY SILT AND SILT 3 4 0.03 30 20 0.87 =~
17.0 8.2 0.1 1.22 SANDY SILT AND SILT 3 3 0.03 29 20 0.88 ~--
17.2 9.4 0.1 1.28 SANDY SILT AND SILT 3 4 0.03 29 20 .38 -~
17.3 9.5 0.2 1.89 SANDY SILT AND SILT 4 4 0.02 29 20 0.89 -~
17.5 10.9 0.2 1.34 SANDY SILT AND SILT 4 5 0.02 30 20 ©.89 -~
17.7 20.4 0.1 0.59 SILTY SAND 6 6 0.08 33 20 0.90 --
17.8 24.2 0.1 0.45% STILTY SAND 7 7 0.09 34 20 0.%90 ~=
18.0 24.0 0.1 0.38 SILTY SAND 7 7 0.09 34 20 0.91 ~-
18.1 22.2 0.1 0.27 SILTY SAND 6 6 0.09 33 20 0,91 -~
18.3 20.8 0.1 0.58 STILTY SAND 6 6 0.08 33 20 0.92 ~--
18.5 14.6 0.1 (.82 SANDY SILT AND SILT 5 5 0.05 31 20 0.92 -~
18.6 13.2 0.1 0.38 SILTY SAND & 4 0.07 31 20 0.93 -~
18.8 10.2 0.0 0.29 SANDY SILT AND SILT 3 3 0.05 30 20 0.93 e s
19.0 7.4 0.0 0.27 SANDY SILT AND SILT 2 2 0.04 28 20 0.94 -
19.1 6.8 0.0 0.15 SANDY SILT AND SILT 2 2 0.05 28 20 0.94 «-
19.3 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 27 20 0.95 ==
19.5 6.1 0.0 0.15 SANDY SILT AND SILT 2 2 0.05 27 20 0.95 -
18.6 6.1 0.0 0.1s SANDY SILT AND SILT 2 2 0.05 27 20 0.968 ~—-
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

SCIL BEHAVICR TYPE SPT D50 PHI DR PO 35U

DEPTH QC S
EF N N1 MM DEG TSEF TSF.

FT. TSF. T

o T
o+ ]

i

19.8 5.5 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 26 20 0.96 --
1.9 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05727 20 0.97 --
20,1 7.4 0.1 0.1 SANDY SILT AND SILT 3 3 0.93 28 20 0.97 --
20.3 18.4 0.C 0.0S STLTY SAND 5 5 0.10 32 20 0.98 ~-
20.4 39.4 0.0 O0.08 SAND 5 5 1.70 36 28 0.98 -
20.6 46.9 0.1 Q.17 SAND 7 7 1.54 37 322 0.99 --
20.8 44.3 0.1 0.32 SAND 8 8 1.04 36 32 0.395 --
20.9 42.3 0.2 0.36 SANE: 3 8 0.81 36 30 1.00 --
21.1 44.9 0.1 0.20 SAND 7 7 1.41 36 32 1.00 -~
21.3 44.9 0.1 0.29 SAND 7 7 1.14 36 32 1.01 =
21.4 42.2 0.1 0.24 SAND 7 7 1.20 36 30 1.01 ~-
21.6 44.2 0.1 0.16 SAND 6 6 1.52 36 31 1.02 --
21.8 44.2 0.1 O0.14 SAND 6 6 1.59 36 31 1.02 =--
21.9 44.2 0.1 Q.16 SAND 6 6 1.52 36 31 1.03 ~-
22.1 47.7 0.2 0.34 SAND 8 8 1.11 37 33 1.03 -
22.2 51.7 0.2 0.46 SAND S 9 0.92 37 35 1.08 ~-
22.4 54.0 0.3 0.48 SAND 10 9 0.95 37 36 1.04 --
22.6 61.2 0.2 0.33 SAND 9 9 1.39 38 40 1.05 --
22.7 70.7 0.3 0.38 SAND 11 10 1.38 38 45 1.05 -~
22.9 70.7 0.3 0.44 SAND 11 11 1.29 38 45 1.06 -~
23.1 62.1 0.3 0.44 SAND 10 10 1.20 38 40 1.07 ==
23,2 51.0 0.2 0.43 SAND 9 9 0.97 37 34 1.07 --
23.4 38.1 0.2 0.53 SILTY SAND 10 10 0.10 35 25 1.08 ~-
23.6 23.8 0.1 0.50 SILTY SAND 7 6 0.08 33 20 1.08 -~
23.7 12.9 0.1 1.01 SANDY SILT AND SILT 4 4 0.04 30 20 1.09 --
23.9 11.6 0.1 0.52 SANDY SILT AND SILT 4 3 0.05 29 20 1.09 --
24.0 8.2 0.0 0.12 SANDY SILT AND SILT 3 2 0.05 28 20 1.10 -~
24.2 8.3 0.0 0.12 SANDY S3ILT AND STILT 3 2 0.05 28 20 1.10 ==
24.4 9.5 0.0 0.11 SILTY SAND 3 30.05 28 20 1.11 =~
24.5 8.2 0.0 0.12 SANDY SILT AND SILT 3 20,05 28 20 1.11 ==
24.7 8.2 0.0 ©0.12 SANDY SILT AND SILT 3 20.05 28 20 1.12 -~
24.9 8.2 0.0 0.12 SANDY SILT AND SILT 3 20.05 28 20 1.12 -~
25.0 8,2 0.0 0.12 SANDY SILT AND SILT 3 20,05 28 20 1.13 =~
25.2 8.8 0.0 0.11 SANDY SILT AND SILT 3 30.0528 201.13 ~--
25.4 8.2 0.0 0.12 SANDY SILT AND SILT 3 2 0.05 27 20 1.14 ==
25.5 8.2 0.0 0.12 SANDY SILT AND SILT 3 2 0.05 27 20 1.14 ~--
25.7 8.0 0.0 0.12 SANDY SILT AND SILT 3 20.05 27 20 1.15 --
25.9 8.5 0.0 0.12 SANDY SILT AND SILT 3 20.05 28 20 1.15 -
26.0 8.2 0.0 0.12 SANDY SILT AND SILT 3 20.05 27 20 1.16 ~-
26.2  B.2 0.0 0.12 SANDY SILT AND STLT 3 2 0.05 27 20 1.16 =~
26,3 7.9 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 27 20 1.17 -
26.5 7.5 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 27 20 1.17 -
26.7 7.5 0.0 0.13 SANDY SILT AND SILT 2 20,05 27 20 1.18 -
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INTERPRETED CONE PENETRATION TEST DATA
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.12
-11
.11
.11

-
F

34

.11
.11
.11

11

.34
.20

]

v o

.12
.13

13

.13
.13
.13
.13
.12
.12
12
.12
.11

.11
.11

-
4

C.P.T. -1
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AND
AND
AND
AND
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

FR 3071 BEHAVIOR TYPE SPT
% N N1
.12 SANDY SILT AND SILT 3 2
.12 SANDY STILT AND SILT 3 2
.12 SANDY SILT AND SILT 3 2
.12 SANDY SILT AND SILT 3 2
.12 SANDY SILT AND SILT i 2
I SANDY SILT AND SILT 3 2
.12 SANDY SILT AND SILT ., 3 2
L1l SILTY SAND 3 2
.31 SANDY STLT AND SILT 3 2z
L11 SANDY SILT AND SILT 3 2
L1z SILTY SAND 3 2
.11 SANDY STLT AND SILT 3 2
L1l SANDY SILT AND SILT 3 2
.11 SANDY SILT AND SILT 3 2
.11 SANDY SILT AND SILT 32
.11 SANRY SILT AND SILT 3 2
.11 SANDY SILT AND SILT 3 2
L1l SILTY SAND 3 2
J11 STLTY SAND 3 2
.11 SILTY SAND 32
.11 SANDY SILT AND SILT 3 2
.11 SANDY SILT AND SILT 3 2
.11 SANDY SILT AND SILT 3 2
L11 SANDY SILT AND SILT 3 2
.11 SANDY SILT AND SILT 3 2
.11 SILTY SAND 3 2
J11 SILTY SAND 3 2
L11 STLTY SAND 3 2
L1l SILTY SAND 3 2
.39 SANDY SILT AND SILT 3 3
.28 SILTY SAND 3 3
.37 SANDY SILT AND SILT 3 3
.36 SANDY SILT AND SILT 3 3
.09 SILTY SAND 3 2
.10 SILTY SAND 3 2
.10 SILTY SAND 3 2
.37 SANDY STLT AND SILT 3 3
.41 SANDY SILT AND SILT 5 4
(07 SILTY SAND 5 4
.13 SANDY SILT AND SILT 5 4
.05 SANDY SILT AND SILT 6 5
.04 SILTY SAND 76
.12 SILTY SAND & 5
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

DEPTH QC | FS ER SOIL BEHAVIOR TYPE SPT D30 PHI DR PC  S5U
FT. TSEF. TSF. % N N1 MM DEG % TSF TSr.
40.9 23.8 0.2 0.87 SILTY SAND 7 5 0.08 31 20 1.62 -~
41.1 44.9 0.1 0©.20 SAND 7 5 1.41 33 20 1.83 -
41.3 40.1 0.0 0.¢2 SAND 5 4 1.91 34 20 1.64 ~--
41.4 24.5 C.2 0.80 SILTY SAXND 7 6 0.07 31 20 1.64 ~-
41.& 26.7 0.2 0,7% SILTY SAND 8 6 0.08 3 20 1.65 -~
41.8 17.2 0.2 1.05 SILTY SAND 5 4 0.05 29 20 1.65 ~-
41.2 14.5 0.1 0.35 SILTY SAMD 4 3 0.06 28 20 1.66 =--
42.1 13.6 0.1 0.%6 SANDY SILT AND SILT 4 3 0.04 28 20 1.66 -«
42.3 14.2 0.1 (.91 SANDY SILT AND SILT 4 3 0.05 28 20 1.87 -~
42.4 15.0 0.2 1.34 SANDY SILT AND SILT 2 4 0.04 29 20 1.67 --
42.6 3.9 0.3 2.01 SANDY SILT AND SILT 5 4 0.02 28 20 1.68 ~-
42.7 17.7 0.2 1.07 SILTY SAND 5 4 0.05 29 20 1.68 ~--
42.9 22.4 0.1 0.49 SILTY SAND & 5 0.08 31 20 1.69 ~-
43.1 19.7 0.2 1.22 SILTY SAND 6 5 0.05 30 20 1.69 -~
43.2 17.0 0.2 1.36 SANDY SILT AND SILT 5 4 0.04 29 201.70 --
43.4 16.0 0.2 1.25 SANDY SILT AND SILT 5 4 0.04 29 20 1.70 -~
43.6 15.0 0.2 1.34 SANDY SILT AND SILT 5 4 0.04 28 20 1.71 =~
43.7 15.7 0.2 1.47 SANDY SILT AND SILT 5 4 0¢.04 29 20 1.71 -~
43.9 18.0 0.2 1.25 SANDY SILT AND SILT 5 4 .04 29 20 1.72 --
44.1 16.3 0.2 1.10 SANDY SILT AND SILT 5 & 0,05 2 20 1.72 --
44.2 15.6 0.1 0.%0 SILTY SAND 5 4 0.05 29 20 1.73 =~
44.4 15.6 0.1 0.90 SILTY SAND 5 4 0.05 29 201.73 -~
44.6 14.0 0.2 1.38 SANDY SILT AND SILT 5 4 0.04 28 20 1.74 -~
44.7 13.9%5 0.2 1.53 SANDY SILT AND SILT 5 4 0.03 28 20 1.74 -~
44.9 14.3 0.2 1.33 SANDY SILT AND STLT 5 4 0.04 28 20 1.75 --
45,0 13.6 0.2 1.40 SANDY SILT AND SILT 5 4 0.04 28 201.75 ~~
45.2 15.0 0.2 1.20 SANDY SILT AND SILT 5 4 0.08 28 201.76 -~
45.4 14.3 0.1 0.98 SANDY SILT AND SILT 5 3 0.05 2 20 1.76  -- |
45.5 12.9 0.1 0.85 SANDY SILT AND SILT 4 3 0.05 28 20 1.77 =--
45.7 11.6 0.1 0.87 SANDY SILT AND SILT 4 3 0.04 27 20 1.77 -~
45.% 10.9% 0.1 0.9z SANDY SILT AND SILT 4 3 0.04 27 20 1.78 -~
46.0 10.9 0.1 0.74 SANDY SILT AND SILT 4 3 0.04 27 20 1.78 --
46.2 10.4 0.1 0.518 SANDY SILT AND SILT 3 2 0.04 26 20 1.79 ~-
46.4 9.8 0.0 o0.20 SANDY SILT AND SILT 3 20.05 268 20 1.79 -~
46.5 10.9 0.2 1.38 SANDY SILT AND SILT 4 3 0.03 27 20 1.80 --
46.7 16.9 0.4 2.13 SANDY STLT AND SILT & 5 0.03 29 20 1.80 -~
46.8 21.8 0.8 2.67 SANDY SILT AND SILT 9 & 0.062 30 20 1.81 -~
47.0 24.5 0.5 2.12 SANDY SILT AND SILT 8 6 0.04 31 20 1.81 --
47.2 1%.7 0.5 2.2 SANDY SILT AND SILT 7 5 0.03 30 20 1.82 ~-
47.3 13.2 0.3 2.57 SANDY SILT AND SILT 6 4 0.01 2 20 1.83 --
47.5 10.2 0.3 2.55 CLAYEY SILT AND SILTY CLAY 5§ 3 «we —=- wwe- 1.83 0.35°
47.7 9.8 0.3 2.85 CLAYEY SILT AND SILTY CLAY § 3 === w= ~-- 1,84 0.43
47.8 15.6 0.4 2.30 SANDY SILT AND SILT 6 5 0.0z 28 20 1.84 -~

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

DEPTH QC Fs FR S0OIL BEHAVIOR TYPE SPT DLD PHI DR PO 8U
FT. TSE. TSF % N N1 MM DEG % TSF TSF.
48.0 1%.0 0.4 2.31 SANDY SILT AND SILT 7 5 0.03 29 20 1.85 -~
4.2 18.7 0.4 2.13 SANDY SILT ANDL SILT 7 5 0.03 29 20 1.85 ~-
48.3 17.7 0.4 2.15 SANDY SILT AND SILT 7 5 0.03 29 20 .86 -~
48.5 15.6 0.4 2.43 SANDY SILT AND SILT & 5 0.02 28 20 1.86 ~-
48.7 16.9 0.5 2.96 SAMDY SILT AND SILT 7 5 0.01 29 20 1.87 -~
48.8 23.8 0.6 2.6%9 SANDY SILT AND SILT 9 7 0.02 30 20 1.87 =--
49.0 23.1 0.7 3.07 SANDY SILT AND SILT 10 7 0.01 30 20 1.88 ==
49.1 20.4 0.6 3.04 SANDY SILT AND SILT - 8 6 0,01 30 20 1.88 --
49.3 17.9 0.6 3.23 CLAYEY SILT AND SILTY CLAY 8 6 wee oo mew 1.8% 0.33
49.5 19.0 0.6 3.16 CLAYEY SILT AND SILTY CLAY 8§ & ~—= == —wm 1.8% 0.89
43.6 18.9 0.6 3.29 CLAYEY SILT AND SILTY CLAY 9 65 =—cc —e me- 1.80 0.99
49.8 15.6 0.6 3.71 CLAYEY SILT AND SILTY CLAY 8 6 wem —= -=-=-1.80 0.78
50.0 13.6 0.5 3.38 CLAYEY SILT AND SILTY CLAY 7 5 ~—we= == a—w 1.81 0.65
50.1 12.7 6.3 2.60 SANDY SILT AND SILT 6 4 0.01 27 20 1.91 ==
5G6.3 12.2 0.3 2.04 SANDY SILT AND SILT 5 3 0.02 27 20 1.92 ~-
50.5 11.7 0.2 1.45 SANDY SILT AND SILT 4 3 0.03 27 20 1.82 ~-
506.6 11.6 D.1 1.04 SANDY SILT AND SILT 4 3 0.04 27 20 1.93 -~
50.8 12.2 0.1 0.74 SANDY SILT AND SILT 4 3 0.05 27 20 1.93 --
51.0 12.9% 0.1 0.93 SANDY SILT AND SILT 4 3 0.04 27 20 1.94 -~
51.1 14.3 0.3 2,17 SANDY SILT AND SILT 6 4 0.02 28 20 1.94 -~
51.3 17.% 0.5 2.51 SANDY SILT AND STLT 7 50.02 29 20 1.95 o~
51.4 38.1 0.2 0.42 SAND 16 7 0.12 32 20 1.95 --
31.6 49.8 0.2 0,44 SAND 9 6 0.91 32 20 1.96 -~
51.8 41.5 0.3 0.60 SILTY SAND 11 8 €0.10 33 20 1.86 ==
51.9 25.2 0.3 1.03 SILTY SAND 8 6 0.07 31 20 1.8%7 -~
52.1 18.% 0.4 2.33 SANDY SILT AND SILT 7 5 0.03 29 20 1.97 -~
52.3 23.1 0.2 0.74 SILTY SAND 7 5 0.08 30 20 1.98 --
52.4 19%.3 0.3 1.51 SANDY SILT AND SILT & 4 0.04 29 20 1.98 -~
32.6 17.9 0.6 3.12 CLAYEY SILT AND SILTY CLAY 8 6 =~—— == —mw 1.9% 0,92
52.8 43.7 0.2 0.43 SAND 9 6 0.65 33 20 1.99 -~

2.9 3.5 0.2 0.31 SAND 5 7 1.44 35 24 2.00 --
53.1 57.8 6.2 0.28 SAND 8 6 1.48 34 21 2.00 -~
53.2 47.8 0.3 0.52 SAND 10 7 0.62 33 20 2.01 ~-
53.4 33.9 0.1 0.38 SILTY SAND 9 6 0.10 32 20 2.01 -~
53.6 23.9 0.5 2.05 SANDY SILT AND SILT B 6 0.04 30 20 2.02 ~--
53.7 32.3 0.4 1.21 SILTY SAND $ 6 0.07 31 20 2.03 -~
53.% 72.5 0.3 0.46 SAND 11 8 1.28 35 29 2.03 -~
54.1 98.7 0.3 0.34 SAND 14 10 1.56 37 40 2.04 -~
54.2 97.9 0.5 0.46 SAND 15 10 1.41 37 39 2.04 -~
54.4 85.6 0.7 0.8% SAND 16 11 0.81 36 34 2.05 ==
54.6 89.7 1.0 1.10 SAND 1% 13 0.50 36 36 2.05 -
54.7 123.7 0.5 0.40 SAND 18 12 1.56 38 47 2.06 -~
54.9 148.3 0.7 0.49 SAND 22 15 1.506 39 55 2.06 --
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INTERPRETED CONE PENETRATION TEST DATA

CP.T. -1

DEPTH QC Fs FR SO0TL BEHAVIOR TYPE SPT D50 PHI DR PO SU
FT. TSF. TSF % N N1 MM DEG % T8F TSF.
35.1 157.1 0.8 0.52 SAND 23 16 1.47 35 58 2.07 --
55.2 156.4 0.9 0.57 SAND 23 16 1.43 39 57 2.07 -~
55.4 146.1 0.8 0.53 SAND 22 15 1.45 39 54 2.08 -
55.5 120.8 0.5 0.5 SAND 18 12 1.43 38 46 2.08 =~
55.7 104.7 0.8 ©.74 SAND 17 12 1.09 37 41 2.09 --
55.9 79.4 1.9 1.20 SAND 19 13 0.24 36 31 2.09 --
56.0 76.8 0.8 1.08 SAND 17 12 0.37 35 30 2.10 -~
56.2 81.1 0.7 0.74% SAND 16 11 1.01 36 36 2.10 ~-
56.4 109.5 0.3 0.25 SAND 15 10 1.70 37 42 2.11 ==
56.5 104.7 0.3 0.26 SAND 14 10 1.68 37 41 2,11 =~-
56.7 78,9 0.4 0.44 SAND 128 1.34 36 31 2.12 ==
56.8 51.0 0.6 1.12 STLTY SAND 12 9 0.09 33 20 2.12 --
57.0 2%.2 0.5 1.54 SILTY SAND 8 6 0.05 31 20 2.13 ~--
57.2 19.0 0.3 1.7% SANDY SILT AND SILT 6 4 0.04 29 20 2.13 -~
57.3 17.7 0.1 0.7 SILTY SAND 5 30.06 28 20 2.14 =--
57.5 16.3 0.1 0.74 SILTY SAND 35 3 0.06 28 20 2.14 ~--
57.7 15.0 0.1 0.80 SILTY SAND 5 3 0.05 27 20 2.15 w-
57.8 14.3 0.1 0.58 SILTY SAND 4 3 0.06 27 20 2,15 -~
58.0 11.6 0.0 0.09 SILTY SAND 3 2 0.09 26 20 2.16 ==
58.2 5.7 0.0 0.10 SILTY SAND 3 2 0.07 25 20 2.16 --
58.3 10.% 0.0 0.09 SILTY SAND 3 2 0.09 26 20 2.17 -~
58.5 15.8 0.2 1.14 SANDY SILT AND SILT 5 3 0.5 28 20 2.17 -~
58.7 19.0 0.4 1.84 SANDY SILT AND SILT 7 4 0.04 28 20 2.18 ==
58.8 19.7 0.5 2.28 SANDY SILT AND STLT 7 5 0.03 29 20 2.18 -
59.0 18.3 0.5 2.52 SANDY SILT AND SILT 7 5 0.02 28 20 2.19 «-
39.2 17.0 0.4 2.47 SANDY SILT AND SILT 7 4.0.02 28 20 2.19 .-
59.3 16.3 0.4 2.14 SANDY SILT AND SILT 6 4 0.03 28 20 2.20 -
59.5 17.7 0.2 2.15 SANDY SILT AND SILT 7 4 0.03 28 20 2.20 ==
59.6 16.3 0.4 2.27 SANDY SILT AND SILT 6 4 0.02 28 20 2.21 ~-
59.8 15.0 0.3 2.21 SANDY SILT AND SILT 6 4 0.02 27 20 2.22 =--
60.0 12.3 0.2 1.39 SANDY SILT AND SILT 35 3 0.03 26 20 2.22 =
6G.1 10.9 0.1 0.92 SANDY SILT AND SILT 4 2 0.04 26 20 2.23 -
60.3 10.9 0.1 0.74 SANBY SILT AND SILT 4 2 0.04 26 20 2.23 -
60.5 11.8 0.1 0.61 SANDY SILT AND SILT 4 2 0.05 26 20 2.24 -~
60.6 12.2 0.1 0.90 SANDY SILT AND SILT 4 3 0,04 26 20 2.24 e
60.8 15.0 0.2 1.47 SANDY SILT AND SILT 3 3 0.04 27 20 2.25 -
61.0 16.3 0.5 2.82 SANDY SILT AND SILT 7 S5 0.01 28 20 2.25 =
61.1 17.0 0.5 3.18 CLAYEY SILT AND SILTY CLAY 8 5 ~== ww —an 2 25 0.82
61.3 16.3 0.4 2.70 SANDY SILT AND SILT 7 4 0.01 28 20 2.26  ~-
61.4 15.0 0.3 2.07 SANDY SILT AND SILT & 4 0.03 27 20 2.27 -
61.6 13.9 0.2 1.73 SANDY SILT AND SILT 5 30.03 27 202.2 -
€1.7 13.6 0.3 2.13 SANDY SILT AND SILT 5 3 0.02 2 20 2.28 -~
61.9 14.7 0.3 2.24 SANDY SILT AND SILT 6 4 0.02 27 20 2.28 ~--

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. -1
DEFTH QC FS FR S50IL BEHAVICR TYPET SPT D50 PHI DR PO SU
FT. TSF. TSF. % N N1 MM DEG % TSF ™SF.
62.1 16.3 0.4 2.15 SANDY SILT AND SILT 7 4 0.02 27 20 2.39  w-
62.2 16.5 0.5 2.7% SANCY SILT AND SILT 7 5 0.01 28 20 2.29 --
62.4 17.0 0.5 2.6% SANDY 57LT AND SILT 7 4 0.92 28 20 2.30 --
6§2.6 16.5 0.1 2.37 SANDY SILT AND SILT 7 4 0.02 27 20 2.30 -
2.7 16.3 0.4 2.32 SANDT 3ILT AND STLT T 40.02 27 I0 2.31 --
2.9 16.3 0.4 I.5% SANDY SILT AND SILT 7 40.02 27 20 2.31 -=
. 63.1 16.2 0.5 2.73 SANDY SILT AND SILT 7 40.01 27 20 2.32 --
1 83.2 16.4 0.5 2,92 ILAYEY SILT AND SILTY CLAY 7 5 == —= —oe 232 0.78
3.4 17.7 0.5 2.82 SANDY SILT AND SILT 8 5 0.01 23 20 2.33 --
3.5 16.3 0.5 2.82 SANDY SILT AND SILT 7 4 0.01 27 20 2.33 -
63.7 14.9 0.4 2.35 SANCY SILT AND STL?T 6§ 4 0.02 27 20 2,328 --
63.9 14.8 5.3 1.33 SANDY S$ILT AND SILT 5 30.03 27 20 2.38 --
64.0 16.4 0.2 1.22 SANDY SILT AND SILT 5 3 0.05 27 20 2.35 -
64,2 17.7 0.2 0.85 SILTY SAND 5 3 0.06 28 20 2.35 --
64.4 19.3 0.2 1.16 SILTY SAND 6 4 0.05 28 20 2.36 --
64.5 24.8 0.3 1.82 SANDY SILT AND SILT 8 5 0.04 29 20 2.35 -w
64.7 65.5 0.3 0.50 SAMD 11 7 1.12 32 21 2.37 -—-
§4.9 120.4 0.4 0.31 SAND 17 10 1.65 37 43 2.37 -
65.0 129.2 0.5 0.36 SAND 18 11 1.60 37 46 2.38 --
65.2 129.5 0.6 0.47 SAND 19 12 1.48 37 46 2.38 --
65.4 130.8 0.7 0.57 SAND 20 12 1,38 37 46 2.39 -
65.5 133.0 0.3 0.52 SAND 20 13 1.33 38 46 2.39 --
65.7 133.8 0.3 0.54 SAND 21 13 1.31 38 47 2.40 --
65.8 140.0 0.9 0.64 SAND 22 13 1.32 38 48 2.40 --
65.0 164.5 0.9 0.53 SAND 24 15 1.48 39 55 2.41 --
66.2 195.8 0.3 0.43 SAND 27 17 1.6%1 39 63 2.41 ~-
66.3 207.6 0.9 0.45 SAND 29 18 1.52 40 55 2.32 --
65.5 202.6 1.1 0.52 SAND 29 18 1.5% 40 61 2.42 -
66.7 208.3 0.9 0.44 SAND 29 18 1.63 40 65 2.43 --
66.8 216.3 0.9 0.42 SAND 30 18 1.68 40 67 2.43 o=
67.0 223.0 1.2 0.53 SAND 31 19 1.60 40 6538 2.43 --
§7.2 240.0 0.9 0.39 SAND 32 20 1.77 40 71 2.45 -
67.3 351.2 1.7 0.47 SAND 45 27 1.94 42 87 2.45 -
67.5 555.1 3.8 0.63 SAND AND GRAVEL 69 42 2.11 44 100 2.46 --
67.7 563.7 3.3 0.59 SAND AND GRAVEL 68 41 2.51 44 100 2.46 ==
67.8 433.9 3.4 0.79 SAND 58 35 1,78 43 96 2.47 ~--
68.0 360.4 1.0 0.27 SAND AND GRAVEL 41 25 3.06 42 88 2.47 ~--
68.1 331.8 1.1 0.32 SAND AND GRAVEL 40 24 2.40 42 85 2.48 --
68.3 329.1 2.4 0.73 SAND 45 27 1.67 42 84 2.38 -~
68.5 365 9 4.0 1.09 SAND 55 33 1.41 42 88 2.49 ~-
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INTERPRETED CONE PENETRATION TEST DATA

C. P.T.-14

CLIENT: HOWARD HUGHES PROPERTIES
JOB NO: AE-BB473

DATE: JANUARY 30, 1989
ELEVATION; 11.8 FT
UNIT WEIGHT OF SOIL: 125 PCF

DEFTHTO GROUND WATER: 10 FT

DEPTH QC FS FR SOIL BEHAVIOR TYPE SPT D50 PHI DR PO 58U
FT. TSF. TS&F. % N N1 MM DEG % TSF TSF
0.1 10.9 0.4 3.40 CLAYEY SILT AND SILTY CLAY 5 21 ==r == wea 0.01 0.68
0.3 18.7 0.6 3.19 CLAYEY SILT AND SILTY CLAY 9 28 ~ww —m= waa 0.02 1.23
0.4 18.4 0.6 3.43 CLAYEY SILT AND SILTY CLAY 9 26 =~~~ == «== 0.03 1.15
0.6 17.8 0.6 3.21 CLAYEY SILT AND SILTY CLAY 8 23 === w= «~== 0.04 1.11
0.8 18.4 0.6 3.10 CLAYEY SILT AND SILTY CLAY 8 22 =—~ == «=~ (.05 1.15
0.8 21.1 0.6 2.75 SANDY SILT AND SILT B 22 0.02 ww =~= 0.06 -~
1.1 24.9% 0.5 1.83 SANDY SILT AND SILT 8 20 0.04 == ww=- 0.07 --
1.2 21.8 0.3 1.2%9 STLTY SAND 7 16 0.05 —= == 0.08 -~
1.4 16.3 0.2 0.98 SANDY SILT AND SILT 5 12 0.05 == =w=w 0.09 -
1.6 19.0 6.2 0.%5 SILTY SAND 6 13 0.06 == === 0.10 ww-
1.7 27.% 0.2 0.79 SILTY SAND 8 17 0.08 -= wu- .11 -~
1.9 31.3 0.2 0.74 SILTY SAND 9 18 0.08 == ww= 0.12 -~
2.1 28.% 0.3 0.8%0 SILTY SAND B 18 0.08 «+ ——= ¢.13 -~
2.2 28.7 0.5 1.55 SILTY SAND S 18 0.06 —= === .14 -~
2.4 30.4 0.7 2.34 SANDY SILT AND SILT 10 21 0.04 ~~ ==~ 0.15 -~
2.6 25.2 0.8 3.30 SANDY SILT AND SILT 11 22 0.01 =« =—=- 6.16 =~--
2.7 25.0 0.7 2.69 SANDY SILT AND SILT 10 19 0.02 ww === 0.17 =--
2.9 21.6 0.5 2.32 SANDY SILT AND SILT 8 15 0.03 == === 0.18 ==
3.1 15.5 0.4 2.52 SANDY*SILT AND SILT 6 12 0.02 -~ =—w= .19 ==
3.2 14.5 0.5 3.16 CLAYEY SILT AND SILTY CLAY 7 13 === == —-—— 0.20 0.950
3.4 19.8 0.5 2.55 SANDY SILT AND SILT 8 14 0.02 -~ ~== 0.21 ~--
3.5 15.6 0.6 3.64 CLAYEY SILT AND SILTY CLAY B8 14 ~~- -- —-—= 0.22 0.96
3.7 12.9 0.5 3.73 CLAYEY SILT AND SILTY CLAY 7 12 ~w- —= «we-w=0.23 0.79
3.9 12.9 0.3 .2.63 SANDY SILT AND SILT & 10 0.01 == === 0.24 =~
4.0 19.2 0.3 1.51 SANDY SILT AND STILT 6 11 0.04 39 39 0.25 -~
4.2 25.2 0.3 1.11 SILTY SAND 7 13 0.07 40 45 0.26 -~
4.3 19.0 0.3 1.37 SANDY SILT AND SILT 6 10 6.05 39 37 0.27 --
4.5 17.1 0.3 1.93 SANDY SILT AND SILT 6 10 0.03 38 34 0.28 =~
4.7 15.0 0.5 3.01 CLAYEY SILT AND SILTY CLAY 7 11 === «= === 0,29 0,92
4.8 14.3 0.5 3.50 CLAYEY SILT AND SILTY CLAY 7 12 -~=wv == === 0.30 0.87
5.0 17.0 ¢.6 3.53 CLAYEY SILT AND SILTY CLAY 8 13 —--= == === (0,31 1.04
5.2 19.7 0.6 2.94 SANDY SILT AND SILT 8 14 0.01 38 35 0.32 =~
5.3 18.4 0.6 3.43 CLAYEY SILT AND SILTY CLAY 9 14 =w- —c cw= 0.33 1.13
5.5 31.1 0.5 1.74 SILTY SAND 9 15 0.05 40 46 0.34 -~

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

o b
=<

~13
.94
.03
.90
.76
.87

-
“

.58
.48

-
" e

.89
-39
.21
.16
.92

-
v L

.46

-
/

.88
€7
.41
.84
.49
.59
.27
.01
.93
.35
.38
.30
.28
.48
i
.57
.38
.86

2
.95
.08
.26
~47
.74

C.P.T.-14

S0IL BEHAVIOR TYPE

SILTY
SILTY
SILTY
STILTY
SILTY

SAND
SAND
SAND
SAND
SAND

SANDY SILT AND SILT
SANDY SILT AND SLLT
SANDY SILT AND SILT
CLAYEY SILT AND SILTY CLAY
SANDY SILT AND SILT
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY

SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY

STLT
SILT
SILT
SILT
SILT
SILT
SILT

AND
AND
AND
AND
AND
AND
AND

SILT
STLT
SILT
SILT
SILT
SIL
STILT

T

CLAYEY SILT AND SILTY CLAY

CLAYEY
CLAYEY

CLAYEY
CLAYEY
CLAYEY
CLAYEY

CLAYEY
CLAYEY
CLAYEY
CLAYEY

CLAY
SILT AND
SILT AND

CLAY

CLAY
SILT AND
SILT AND
SILT AND
SILT AND

CLAY

CLAY

CLAY

CLAY
SILT AND
SILT AND
SILT AND
SILT AND

CLAY

STLTY
SILTY

SILTY
SILTY
SILTY
SILTY

SILTY
SILTY
SILTY
SILTY

CLAY
CLAY

CLAY
CLAY
CLAY
CLAY

CLAY
CLAY
CLAY
CLAY

SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 14

DEPTH QcC Fs FR 30IL BEHAVIOR TYPE SPT D50 PHI DR PO SU
FT, TSF. TSF. % N N1 MM DEG % TSF TSF,

12.7 6.1 0.1 2.25 CLAYEY SILT AND SILTY CLAY 3 3 wee me mea 0.71 0.33
12.9 6.0 0.2 2.50 CLAYEY SILT AND SILTY CLAY 3 3 =cwe —— —a- 0.71 0.32
13.0 5.7 0.2 2.61 CLAYEY SILT AND SILTY CLAY 3 3 wew m= —u- 0.72 0.31
13.2 6.1 0.1 1.95 CLAYEY SILT AND SILTY CLAY 3 3 ==- == - 0,72 0.33
13.4 6.6 0.2 2.11 CLAYEY SILT AND SILTY CLAY 3 4 =ww == ==w 0,73 0.3
13.5 8.7 0.2 2.41 CLAYEY SILT AMD SILTY CLAY 4 5 wew == wau 0.74 ©.49
13.7 11.6 0.3 2.34 SANDY SILT AND SILT 5 6 0.0, 31 20 0.74 -~
13.8 1.7 0.2 1.01 SILTY SAND 6 7 0.06 34 20 0.75% -~-
14.0 29.2 0.1 0.44 SILTY SAND 8 9 0.09 36 27 0.75 =--
14.2 33.3 0.2 0.4 SILTY SAND 9 10 0.09 36 31 0.76 =-
14.3 35.4 0.2 0.45 SILTY SAND 9 11 0.10 37 32 0.76 =--
14.5 32.7 0.2 0.459 SILTY SAND 9 10 0,09 36 30 0.77 -
14.7 30.9% 0.2 0.58 SILTY SAND 8 10 0.09 36 28 0.77 ~--
14.8 30.6 0.2 0.72 SILTY SAND 8 10 0.08 36 28 0.78 ==
15.0 32.6 0.3 0.77 SILTY SAND 9 10 0.08 356 29 0.78 ~-
15.2 35.2 0.2 0.65 SILTY SAND 10 11 0.09% 36 31 0.79 ~--
15.3 34.0 0.2 0.65 SILTY SAND 9 310 0.09 36 30 0.79 ==
15.5 29.2 0.3 1.0¢ SILTY SAND 8 9 0.07 35 25 0.B0 ~--
15.7 27.% 0.2 0.75 SILTY SAND 8 B 0.08 35 24 0.80 -
15.8 30.5 0.1 0.36 SILTY SAND 8 95 0.09 36 26 0.81 -~
16.0 24.5 0.2 0.78 SILTY SAND 7 8 0.08 35 20 0.B1 -~
6.2 12.4 0.2 1.37 SANDY SILT AND SILT 4 5 0.03 31 20 0.82 ~=
16.3 7.4 0.1 1.05 SANDY SILT AND SILT 3 3 0.03 29 20 0.82 --
16.5 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 28 20 0.83 ~-
16.7 5.9 0.0 0.17 SANDY SILT AND SILT 2 2 0.05 27 20 0.83 -~
16.8 5.9 0.0 0.17 SANDY SILT AND SILT 2 2 0.05 27 20 0.84 -~
17.0 6.1 0.0 0.49 SANDY SILT AND SILT 2 2 0.04 28 20 0.84 ~--
17.2 6.1 6.0 0.18 SANDY SILT AND SILT 2 2 0¢.05 27 20 0.85 --
17.3 6.0 0.0 0.33 SANDY SILT AND SILT 2 2 0.04 27 20 0.8 ~-
17.5 5.6 0.0 0.36 SANDY SILT AND SILT 2 2 0.04 27 20 0.86 -~
17.7 6.1 0.0 0.49 SANDY SILT AND SILT 2 2 0.04 27 20 0.8 --
17.8 6.1 0.0 0.65 SANDY SILT AND SILT 2 2 0.04 27 20 0.87 --
i8.0 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 27 20 0.87 -~
18.1 3.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 27 20 0.88 .-
18.3 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 27 20 0.8% -~
18.5 5.9 0.0 0.51 SANDY SILT AND SILT 2 2 0.04 27 20 0.89 <=
18.86 6.1 0.0 0.33 SANDY SILT AND SILT 2 2 0.04 27 20 0.90 --
18.8 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 27 20 0.90 -~
18.0 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 27 20 0.91 ==
18.1 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0,05 27 20 0.91 -~
19.3 5.2 0.0 0.19 SANDY SILT AND SILT 2 2 0.05 28 20 0.32 --
18.5 5.3 0.0 0.19 SANDY SILT AND SILT 2 2 0.05 26 20 0.92 -~
19.6 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 27 20 0.93 -~

{CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 14

DEPTH QC ] R SOLL BEHAVIOR TYPE SPT D50 PHI DR PO SU

o ]

FT. TSF. TSF N N1 MM DEG % TSF TSF.
15.8 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 26 20 0.93 =~
19.95 5.4 0.0 0.18 SANDY SILT AND SILT 2 20,05 26 20 0.%94 ~-
20.1 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 26 20 0.94 -
20.3 6.1 0.1 1.47 SANDY SILT AND SILT 3 3 0.02 27 200,95 -~
20.4 7.1 0.1 1.13 SANDY SILT AND SILT 3 3 0.03 28 20 0.95 ==
20.6 6.2 0.1 1.14 SANDY SILT AND SILT 2 2 0.03 27 20 0.96 ~--
20.8 6.1 0.1 0.82 SANDY SILT AND SILT 2 2 0.03 27 20 0.96 =~
20.9 6.1 0.0 0.85 SANDY SILT AND SILT 2 2 0.04 27 20 0.87 -~
21.1 6.1 0.0 0.48 SANDY SILT AND SILT 2 2 0.04 27 20 0.97 -~
21.3 5.9 0.0 0.51 SANDY SILT AND SILT 2 2 0.04 27 20 0.98 =~
21.4 6.0 0.0 0.68 SANDY SILT AND SILT 2 2 0.04 27 20 0.98 -~
21.6 5.8 0.0 0.69 SANDY SILT AND SILT 2 2 0.03 27 20 0.39 -~
21.8 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 26 20 0.99 -~
21.9 5.4 0.0 ¢.37 SANDY SILT AND SILT 2 2 0.04 26 20 1.00 ==
22.1 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 26 20 1.00 -~
22.2 5.4 0.1 0.92 SANDY SILT AND SILT 2 2 0.03 26 20 1.01 =~
22.4 6.0 0.1 1.17 SANDY SILT AND SILT 2 2 0.062 27 20 1.01 -~
22.6 6.1 0.1 1.47 SANDY SILT AND SILT 3 20.0227 20 1.02 -~
22.7 6.1 0.1 1.63 SANDY SILT AND SILT 3 3 0.01 27 20 1.02 -
22.9 6.0 0.1 1.16 SANDY SILT AND SILT 2 2 0.02 26 20 1.03 -~
23.1 5.5 6.0 0.72 SANDY SILT AND SILT 2 2 0.03 26 20 1.03 --
23.2 5.4 0.0 0.37 SANDY SILT AND SILT 2 2 0.04 26 20 1.04 ~-
23.4 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 26 20 1.08 -~
23.6 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 26 20 1.05 -~
23.7 5.4 0.0 0.37 SANDY SILT AND SILT 2 20.04 26 20 1.05 -~
23.9 5.4 0.0 0.37 SANDY SILT AND SILT 2 2 0.04 26 20 1.06 -~
24.0 5.4 0.0 0.55 SANDY SILT AND SILT 2 2 0.04 26 20 1.06 --
24.2 5.6 0.0 0.53 SANDY SILT AND SILT 2 2 0.04 26 20 1.07 ~-
24.4 6.0 0.1 0.83 SANDY SILT AND SILT 2 2 0.03 26 20 1.07 --
24.5 6.1 0.1 1.31 SANDY SILT AND SILT 2 2 0.02 26 20 1.08 ==
24.7 6.8 0.1 1.47 SANDY SILT AND SILT 3 3 0.02 27 20 1.09 w--
24.9 6.4 0.1 1.25 SANDY STLT AND SILT 2 2 0.02 26 20 1.08 -—-
25.0 6.1 0,1 1.31 SANDY SILT AND SILT 2 20.02 26 20 1.10 -
25.2 6.8 0.1 1.04 SANDY SILT AND SILT 2 2 0.03 27 20 1.10 ==
25.4 6.2 ¢.1 1,14 SANDY SILT AND SILT 2 20.03 26 20 1.11 ~--
25.5 6.1 0.1 0.82 SANDY SILT AND SILT 2 2 0.03 26 20 1.11 ==
25.7 6.0 0.0 0.67 SANDY SILT AND SILT 2 2 0D.04 26 20 1.12 ==
25.9 6.1 0.0 0.49 SANDY SILT AND SILT 2 2 0.04 26 20 1.12 ==
26.0 6.1 0.0 0.65 SANDY SILT AND SILT 2 2 0.04 26 20 1.13 ~-
26.2 6.1 0.1 0.98 SANDY SILT AND SILT 2 2 0.03 26 20 1.13 =--
26.3 6.2 0.1 1.29 SANDY SILT AND SILT 2 20,02 26 201.14 ==
26.5 6.3 0.1 1.a2 SANDY SILT AND SILT 3 20.0226 201.14 ~-~-
26.7 6.8 0.1 1.62 SANDY SILT AND SILT 3 3 0.0227 20 1.1% ==

{CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 14

DEPTH QcC F3 FR SOIL BEHAVIOR TYPE SPT D50 PHI DR PO sU
FT. TSF. TSE. % N N1 MM DEG % TSF TSF.
26.8 7.5 0.1 1.87 SANDY SILT AND SILT 3 3 0.01 27 20 1.15 ==
27.0 7.9 0.1 1.78 SANDY SILT AND SILT 3 30.02 27 20 1.158 -~
27.2 7.9 0.1 1.490 SANDY SILT AND SILYT 3 3 0.02 27 20 1.16 -~
27.3 7.5 0.1 1.7z SANDY SILT AND SILT 3 3 0.02 27 20 1.17 -
27.5 7.1 0.1 1.27 SANDY SILT AND SILT 3 3 0.02 27 20 1.17 =-=
27.7 6.1 0.1 o0.32 SANDY SILT AND SILT 2 2 0.03 26 20 1.18 ~--
27.8 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 26 20 1.18 -~
28.0 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 26 20 1.19 --
28.1 6.8 0.0 0.1 SANDY SILT AND SILT 2 2 0.05 28 20 1.18 -~
28.3 6.8 0.0 0.15 SANDY STLT AND SILT 2 2 0.05 26 20 1.20 -
28.5 7.5 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 27 20 1.20 -~
28.6 7.5 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 27 20 1.21 -~
28.8 7.5 0.0 0.27 SANDY SILT AND SILT 2 2 0.04 27 20 1.21 -
28.0 8.2 0.1 0.86 SANDY SILT AND SILT 3 3 0.03 27 20 1.22 ==
22.1 10.0 0.1 1.30 SANDY SILT AND SILT 4 3 0.03 28 20 1.22 --
28.3 10.2 0.2 1.77 SANDY SILT AND SILT 4 4 0.02 28 20 1.23 =~
29.5 9.5 0.1 1.47 SANDY SILT AND SILT 4 3 0.03 28 20 1.23 --
29.6 8.4 0.1 1.31 SANDY SILT AND SILT 3 3 0.03 27 20 1.24 =
29.8 7.5 0.1 1.07 SANDY SILT AND SILT 3 20,03 27 20 1.248 -
30.0 7.3 0.1 1.07 SANDY SILT AND SILT 3 20.03 27 20 1.25 -~
30.1 7.5 0.1 0.9%4 SANDY STILT AND SILT 3 20.03 27 20 1.25% -~
30.3 7.5 0.1 1.34 SANDY SILT AND SILT 3 3 0.02 27 20 1.26 -
30.4 6.8 0.1 1.18 SANDY SILT AND SILT 3 20.03 26 20 1.26 ~-=-
30.86 6.8 0.1 1.03 SANDY STILT AND SILT 2 2 0.03 26 20 1.27 ==
30.8 6.8 0.1 1.18 SANDY SILT AND SILT 3 2 0.03 26 20 1.28 --
30.9 6.8 0.1 1.47 SANDY SILT AND SILT 3 2 0.02 26 20 1.28 -~
31.1 7.5 0.1 1.34 SANDY SILT AND SILT 3 30.02 26 20 1.29 -~
31.3 7.4 0.1 1.34 SANDY SILT AND SILT 3 3 0.02 26 20 1.29 =~
31.4 7.2 0.1 0.384 SANDY SILT AND SILT 3 20.03 26 20 1.30 -~
31.6 7.5 0.1 0.87 SANDY SILT AND SILT 3 2 0.04 26 20 1.30 --
31.8 7.4 0.1 0,85 SANDY SILT AND SILT 3 20.03 26 20 1.31 -
31.9 8.2 0.1 0.98 SANDY STILT AND SILT 3 3 0.03 27 20 1.31 ==
32.1 8.2 0.2 1.63 SANDY STILT AND SILT 4 3 0.02 27 20 1.32 ~-
32.3 9.1 0.2 2.65 CLAYEY SILT AND SILTY CLAY 4 4 =we av ——- 1.32 0.44
32.4 9.1 0.3 3.19 CLAYEY SILT AND SILTY CLAY 5 4 —-= —n wme- 1.33 0.44
32.6 8.8 0.3 2.94 CLAYEY SILT AND SILTY CLAY 4 4 wcwe cuw —ae 1.33 0.43
32.7 8.8 0.2 2.49 CLAYEY SILT AND SILTY CLAY 4 4 =oe me —ee 1.34 0.42
32.9 g.8 0.2 2.15 SANDY SILT AND SILT 4 3 0.01 27 20 1.34 -~
33.1 9.2 0.2 1.63 SANDY SILT AND SILT 4 3 0.02 27 20 1.35 =~-
33.2 B.8 0.2 1.70 SANDY SILT AND SILT 4 3 0.02 27 20 1.35 -«
33.4 8.5 0.2 1.79 SANDY SILT AND SILT 4 3 0.02 27 20 1.38 ~-
33.6 10.0 0.2 1.80 SANDY STLT AND SILT 4 3 0.02 28 20 1.36 --
33.7 8.1 0.1 1.72 SANDY SILT AND SILT 3 30.02 27 20 1.37 --

(CONTINUELD?
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INTERPRETED CONE PENETRATION TEST DATA
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DEPTH QcC Fs FR S0IL BEHAVIOR TYPE SPT D50 PHI DR PO sU
FT. TSF. TSF % N N1 MM DEG % TSF TSy,
33.9 6.8 0.1 1.18 SANDY SILT AND SILT 3 2 0.03 26 20 1.37 --
34.1 6.8 0.0 0.59 SANDY SILT AND SILT 2 2 0.04 26 20 1.38 -
34.2 6.3 0.0 0.a7 SANDY SILT AND SILT 2 2 0.04 25 20 1.38 --
34.4 6.8 0.0 0.59 SANDY SILT AND SILT 2 20.048 26 20 1.39 ~-
34,5 6.8 6.1 0.88 SANDY SILT AND SILT 2 20.03 26 20 1.39 -~
34.7 6.8 0.1 1.03 SANDY SILT AND SILT 2 2 0.03 26 20 1.40 -
. 34.9 6.1 0.0 0.65 SANDY SILT AND SILT 2 2 0.04 25 20 1.40 -~
’ 35.0 6.1 0.0 0.33 SANDY SILT AND SILT € 2 0.04 25 20 1.41 --
35.2 6.8 0.0 0.44 SANDY STILT AND SILT 2 2 0.04 26 20 1.4] --
35.4 7.5 0.0 0.230 SANDY SILT AND SILT 2 2 0.04 26 20 1.42 ==
35.5 7.5 0.0 0.53 SANDY SILT AND SILT 2 2 0.04 26 20 1.42 -
35.7 7.7 0.0 0.39% SANDY SILT AND SILT 2 2 0.04 26 20 1.43 --
35.9 8.8 0.1 0.30 SANDY SILT AND SILT 3 3 0.03 27 20 1.43 --
36.0 8.8 0.1 1.3 SANDY SILT AND SILT 3 30.03 27 20 1.4 -
36.2 9.5 0.2 1.58 SANDY SILT AND SILT 4 3 0.02 27 20 1.44 -
36.4 9.7 0.2 1.s5 SANDY SILT AND SILT 4 30.02 27 20 1.45 -
36.5 10.2 0.2 1.47 SANDY SILT AND SILT 4 3 0.03 27 20 1.45 ==
36.7 9.5 0.2 1.68 SANDY SILT AND SILT 4 3 0.02 27 20 1.46 --
36.8 10.9 0.2 1.38 SANDY SILT AND SILT 4 3 0.03 28 20 1.47 ~--
37.0 18.0 0.1 0.61 SILTY SAND S 4 0.07 30 20 1.47 --
37.2 18.4 0.2 0.87 SILTY SAND 5 5 0.06 30 20 1.48 <=
37.3 18.5 0.2 0.98 SILTY SAND 6 5 0.06 30 20 1.48 ==
37.5 15.6 0.4 2.37 SANDY SILT AND SILT 6 5 0.02 29 20 1,49 -
37.7 21.6 0.5 2.08 SANDY SILT AND SILT 8 6 0.04 31 20 1.49 --
37.8 40.3 0.3 0.72 SILTY SAND 11 9 0.09 34 20 1.50 -
38.0 48.4 0.2 0.39 SAND 8 7 0.98 35 22 1.50 w-
38.2 40.3 0.4 0.89 SILTY SAND 11 9 0.09 34 20 1.51 --
38.3 28.6 0.3 0.88 SILTY SAND 8 7 0.08 32 20 1.51 wm
38.5 18.3 0.2 1.09 SILTY SAND 6 5 0.05 30 20 1.52 -
38.6 14.7 0.2 1.22 SANDY SILT AND SILT 3 4 0.04 29 20 1.52 -w
38.8 13.6 0.2 1.62 SANDY SILT AND SILT > 4 0.03 29 20 1.53 --
39.0 21.8 0.2 0.74 SILTY SAND 6 5 0.07 31 20 1.53 .-
39.1 16.2 0.2 1.17 SANDY SILT AND SILT S 4 0.05 29 20 1.54 -
39.3 13.6 0.2 1.47 SANDY SILT AND SILT 35 4 0.03 28 20 1.54 --
39.5 13.0 0.2 1.47 SANDY SILT AND SILT 3 4 0.03 28 20 1.55
39.6 12.6 0.2 1.59 SANDY SILT AND SILT 5 4 0.03 28 20 1.55 -
35.8 12.9 0.2 1.86 SANDY SILT AND SILT 5 4 0.03 2B 20 1.56 -~
40.0 13.7 0.3 2.18 . SANDY SILT AND SILT 5 4 0.02 28 20 1.56 --
" 40.1 15.2 0.3 1.91 ~ - SANDY SILT AND SILT 6 4 0.03 29 201,57 --
40.3 13.4 0.2 1.64 SANDY SILT AND SILT 5 40.03 28 20 1.57 --
o 40.5 11.3 0,2 1.95 SANDY SILT AND SILT 4 4 0.02 27 20 1.58 -~
40.6 14.3 0.2 1.68 SANDY SILT AND SILT S 4 0.03 29 20 1.58 --
40.8 15.6 0.4 2.81 SANDY SILT AND SILT 7 50.01 29 20 1.59 -

P
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INTERPRETED CONE PENETRATION TEST DATA

CPT.-14

DEPTH QcC Fs FR 5015 BEHAVIOR TYPE SPT D50 PHI DR PO sU
FT. TSE. TSF % N N1 MM DEG % TSF Tsr.
40.9 15.0 0.4 2.47 SANDY SILT AND SILT 6 5 0.02 29 20 1.59 ~-
41.1 12.9%9 0.3 2.17 SANDY SILT AND SILT 5 4 0.02 28 20 1.60 --
41.3 13.6 0.3 2.13 SANDY SILT AND SILT 5. 4 0.02 28 20 1.60 ~-
41.4 15.6 0.4 2.81 SANDY SILT AND SILT 7 5 0.01 29 20 1.61 «-
41.6 15.9 0.5 2.83 SANDY SILT AND SILT 7 86 0.01 29 20 1.61 -
41.8 14.3 0.4 2.73 SANDY SILT AND SILT 6 5 0.01 28 20 1.62 =--
41.8 14.3 0.3 2.31 SANDY SILT AND SILT & 5 0.02 28 20 1.62 -~
42,1 14.3 0.3 2.31 SANDY SILT AND SILT 6 5 0.02 28 20 1.63 --
42.3 12.2 0.3 2.53 SANDY SILT AND SILT 5 4 0.01 28 20 1.63 --
42.4 11.6 0.3 2.34 SANDY SILT AND SILT 5 4 0.01 27 20 1.64 -~
42.6 12.3 0.3 2.36 SANDY SILT AND SILT 35 4 0.01 28 20 1.64 -—-
42.7 14.4 0.4 2.51 SANDY SILT AND SILT 6 5 0.02 28 20 1.68% --
42.9 14.9 0.4 2.68 SANDY SILT AND SILT 6 5 0.01 29 20 1.66 -~
43.1 13.9 0.4 3.02 CLAYEY SILT AND SILTY CLAY 6 5 ~-= mw aee 1.66 0.70
43.2 12.9 0.4 2.79 CLAYEY SILT AND SILTY CLAY 6 5 === a= —ou 1.67 0.64
43.4 13.1 0.3 2.28 SANDY SILT AND SILT 5 4 0.02 28 201.67 -~
43.6 12.9 0.4 2.71 CLAYEY SILT AND SILTY CLAY 6 4 cme —u we- 1.68 0.64
43.7 15.6 0.3 2,17 SANDY SILT AND SILT 6 5 0.02 29 20 1.68 -=-
43.9 17.7 0.4 2.43 SANDY SILT AND SILT 7 5 0.02 29 20 1.69 -
44.1 17.5 0.5 2.74 SANDY SILT AND SILT 7 6 0.02 29 20 1.69 -~
44.2 17.7 0.4 2.43 SANDY SILT AND SILT 7 5 0.02 29 20 1.70 -~
44.4 17.6 0.4 2.22 SANDY SILT AND SILT 7 5 0.03 29 20 1.70 -~--
44.6 15.9 0.4 2.46 SANDY SILT AND SILT 6 5 0.02 29 20 1.71 ==
44.7 15.6 0.4 2.75% SANDY SILT AND SILT 7 5 0.01 29 20 1.7%1 -
44.9 14.3 0.4 2.73 SANDY SILT AND SILT 6 5 0.01 28 201,72 --
45.0 14.6 0.3 1.99 SANDY SILT AND SILT 5 40,03 28 20 1.72 --
453.2 17.0 0.3 1.59 SANDY SILT AND SILT 6 4 0.04 29 20 1.73 -~
45.4 15.6 0.2 1.41 SANDY SILT AND SILT 5 4 0.04 29 20 1.73 --
45.5 13.6 0.2 1.1s8 SANDY SILT AND SILT 5 3 0.04 28 201.78 -
45.7 12.3 0.2 1.46 SANDY SILT AND SILT 4 3 0.03 27 20 1.74 ~-
45.9 11.6 0.2 1.90 SANDY SILT AND SILT 5 3 0.02 27 201.75 -~
46.0 11.6 0.2 1.64 SANDY SILT AND SILT 4 3 0.03 27 20 1.75 «-
46.2 10.5 0.1 1.34 SANDY SILT AND SILT 4 3 0.03 27 20 1.76 --
46.4 10.2 0.1 o0.98 SANDY SILT AND SILT 4 3 0.04 268 20 1.76 --
. 46.5 10.2 0.1 0.69 SANDY SILT AND SILT 3 30.08 26 20 1.77 -
46.7 10.6 0.1 1.03 SANDY SILT AND SILT 4 3 0.04 27 20 1.77 -~
46.8 12.9 0.1 0.54 SILTY SAND 4 3 0.06 28 20 1.78 -~
47.0 10.9 0.0 0.28 SILTY SAND 3 2 0.06 27 20 1.78 ~-
47.2 9.5 0.0 0.32 SANDY SILT AND SILT 3 2 0.0526 20 1.79 -~
47.3 9.5 0.0 0.21 SANDY SILT AND SILT 3 20,0526 201.7% -
47.5 8.9 6.0 0.34 SANDY SILT AND SILT 3 2 0.04 2 20 1.80 -~
47.7 9.5 0.0 0.11 3ILTY SAND 3 20,08 2 20 1.80 -~
47.8 8.8 0.0 0.11 SANDY SILT AND SILT 3 20.05 26 20 1.81 ~-

{CONTINUED)
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DEPTH QC FS FR SQIL BEHAVIOR TYPE SPT D5C PHI DR PO 35U
ET. TSF. TSF % N N1 MM DEG % TSP TSF.
48.0 7.6 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 25 20 1.81 =--
48.2 8.8 0.1 0.79 SANDY SILT AND SILT 3 2 0.04 26 20 1.82 ~-
48.3 13.7 0.1 1.02 SANDY SILT AND SILT 4 3 0.04 28 20 1.82 -
48.5 17.7 0.2 1.2 SANDY SILT AND SILT 6 4 0.05 29 20 1.83 =-
£48.7 35.8 0.4 1.02 SILTY SAND 16 7 0.08 32 20 1.83 --
48.8 24.7 0.5 1.04 SANDY SILT AND SILT 8 6 0.04 31 20 1.84 -~
4%.0 15.0 0.4 1.8B4 SANDY SILT AND SILT 7 5 0.04 29 20 1.85% -
49.1 19.8°0.4 2.0 SANDY SILT AND SILT 7 5 0.03 29 20 1.85 w-
43.3 19.7 0.4 2.23 SANDY SILT AND SILT 7 5 0.03 29 20 1.86 =~
48.5 18.4 0.4 2z2.02 SANDY SILT AND SILT 7 5 0.0329 20 1.86 ~-
4%3.6 16.8 0.3 1.60 SANDY SILT AND SILYT & 4 0.04 29 20 1.87 ~-
4%.8 15.0 0.2 1.60 SANDY SILT AND SILT 5 4 0.03 28 20 1.87 ==
30.0 15.6 0.1 0.58 SILTY SAND 5 3 0.07 28 20 1.88 =~
50.1 14.3 0.1 0.42 SILTY SAND 4 3 0.07 28 20 1.88 ~--
50.3 12.9 0.0 Q.23 SILTY SAND 4 3 0.08 27 20 1.89 -~
50.5 12.9 0.0 0.2 SILTY SAND 4 3 0.08 27 20 1.89 ~-

) 50.6 13.0 0.0 0.31 SILTY SAND 4 3 0.08 27 20 1.%0 --
50.8 13.6 0.1 0.74 SANDY SILT AND SILT 4 3 0.05 27 20 1.90 -~
51.0 13.4 0.1 0.60 SILTY SAND 4 30.05 27 20 1.91 -~
51.1 13.0 0.1 0,39 SILTY SAND 4 3 0.07 27 20 1.91 w-
51.3 13.4 0.1 0.45 SILTY SAND 4 3 0.07 27 20 1.92 -~
51.4 13.6 0.1 0.44 SILTY SAND 4 3 0.07 27 20 1.82 -~
3.6 13.3 0.3 2.03 SANDY SILT AND SILT 5 4 0.02 27 20 1.93 o~
51.8 27.2 0.5 1.65 SILTY SAND 8 6 0.05 31 20 1.93 ~w
51.9 46.9 0.2 0.43 SAND S 6 0.84 33 20 1.94 -
32.1 29.2 0.0 0.03 SILTY SAND B 5 0.10 31 20 1.%4 -~
52.3 32.7 0.5 1.53 SILTY SAND 10 7 0.06 32 20 1.95% ~--
52.4 18%.4 0.5 2.68 SANDY SILT AND SILT 8 6 0.02 29 20 1.95 -~
52.6 27.5 0.3 1.05 SILTY SAND 8 6 0.07 31 20 1.96 «-~
52.8 20.3 0.2 1.08 SILTY SAND & 4 0.06 29 20 1.96 ==
52.% 16.2 0.1 ©0.43 SILTY SAND 5 30.08 28 20 1.97 =~
53.1 14.2 0.0 0.21 SILTY SAND 4 3 0.09 27 20 1.97 ~=-
53.2 12.2 0.1 0Q.41 SILTY SAND 4 3 0.06 27 20 1.98 ==
53.4 12.% 0.1 0.62 SANDY SILT AND SILT 4 3 0.05 27 20 1.98 -~
53.6 12.3 0.1 0,98 SANDY SILT AND SILT 4 3 0.04 27 20 1.99 -~
53.7 12.2 0.1 1.06 SANDY SILT AND SILT 4 30.04 27 20 1.99 --
53.9 12.2 6.2 1.23 SANDY SILT AND SILT 4 30.04 27 20 2.00 ~-
54.1 12.2 0.1 1.15 SANDY SILT AND SILT 4 3 0.04 27 20 2.00 -=
54.2 11.6 0.1 0.95 SANDY SILT AND SILT 4 3 0.04 26 20 2.01 ~-
54.4 12.9%9 0.1 0.93 SANDY SILT AND SILT 4 3 0.04 27 20 2.01 -~
54.6 12.9 0.2 1.32 SANDY SILT AND SILT 4 30.04 27 20 2.02 --
54.7 14.3 0.2 1.12 SANDY SILT AND SILT 5 30.04 27 20 2.02 -«
54.9 13.4 0.1 1.05 SANDY SILT AND SILT 4 3 0.04 27 20 2.03 -~

e
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DEPTH
FT.

55.1
55.2
55.4
55.5
55.7
55.9
56.0
56.2
56.4
56.5
56.7
56.9
57.0
57.2
57.3
57.5
57.7
57.8
38.0
58.2
58.3
58.5
58.7
58.8
59.0
59.2
59.3
58.5
58.6
59.8
60.0
60.1
60.3
60.5
60.6
60.8
61.0
51.1
61.3
61.4
61.6
61.7
61.9

QcC
TSF.

12.2
12.5
12.2
12.9
i1.6
16.9
10.9
11.6
12.5
14.3
15.0
14.3
14.7
13.¢0
12.9
13.0
12.2
11.6
11.4
11.6
11.7
13.6
13.0
i2.8
14.3
17.0
18.7
20.1
15.7
16.2
18.2
17.0
15.6
16.2
i8.8
19.7
18.4
21.1
20.5
34.7
48.5
61.9
43.2
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 14

FR SOIL BEHAVIOR TYPE
0.82 SANDY SILT AND SILT
0.80 SANDY SILT AND SILT
1.06 SANDY SILT AND SILT
1.39 SANDY SILT AND SILT
1.54 SANDY SILT AND SILT
1.38 SANDY SILT AND SILT
1.01 SANDY SILT AND SILT
0.85 SANDY SILT AND SILT
1.20 SANDY SILT AND SILT
1.89 SANDY SILT AND SILT
2.2 SANDY SILT AND SILT
2.45 SANDY SILT AND SILT
2.24 SANDY SILT AND SILT
2.38 SANDY SILT AND SILT
1.55 SANDY SILT AND SILT
1.16 SANDY SILT AND SILT
1.23 SANDY SILT AND STILT
1.04 SANDY SILT AND SILT
G.88 SANDY SILT AND SILT
0.25 SANDY SILT AND SILT
1.37 SANDY SILT AND SILT
1.25 SANDY SILT AND SILT
1.39 SANDY SILT AND SILT
1.57 SANDY SILT AND SILT
1.89 SANDY SILT AND SILT
2.41 SANDY SILT AND SILT
2.54 SANDY SILT AND SILT
2.29 SANDY SILT AND SILT
2.17 SANDY SILT AND SILT
2.09 SANDY STLT AND SILT
1.65 SANDY SILT AND SILT
1.41 SANDY SILT AND SILT
1.28 SANDY SILT AND SILT
1.18 SANDY SILT AND SILT
1.44 SANDY SILT AND SILT
0.78 SILTY SAND
1.31 SANDY SILT AND SILT
1.37 SILTY SAND
2.34 SANDY SILT AND SILT
1.30 SILTY SAND
0.87 SILTY SAND
1.50 SILTY SAND
1.97 SILTY SAND

(CONTINUED)

SPT
N N1
4 3
4 3
4 3
5 3
4 3
4 3
4 3
4 3
4 3
5 4
6 4
6 4
6 4
5 4
5 3
4 3
4 3
4 3
4 3
4 3
4 3
5 3
2 3
5 3
5 4
7 4
8 5
7 5
& 4
& 4
6 4
6 4
5 3
3 3
6 4
6 4
6 4
6 4
8 5

10 6
13 B8
17 11
13 8

D50
MM

0.04
0.05
0.04
0.03
0.03
0.03
0.04
0.04
0.04
0.03
0.02
0.02
0.02
0.02
0.03
0.04
0.04
0.04
0.04
0.04
0.03
0.042
0.03
0.03
0.03
0.02
0.02
g.03
0.02
0.03
0.04
0.04
0.04
0.05
0.04
0.07
0.05
0.05
0.03
0.07
0.10
0.08
0.06

PHI
DEG

27
27
27
27
26
26
26
26
27
27
27
27
27
27
27
27
26
26
26
26
26
27
27
27
27
28
28
29
27
28
28
28
27
28
28
28
28
29
28
31
33

-34

32
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“

20
26
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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PO

TSF

.04
.04
.05
.05
.06
.06
.07
.07
.08
.08
.09
.09
.10
.10
.11
.11
12
.12
.13
.13
.14
.14
.15
.15
.16
.16
.17
17
.18
.18
.19
.19
.20
.20
.21
.21
.22
.23
.23
.24
.24
.24
.25

su
TSF.
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DEPTH
FT.

62.1

62.2

62.4

62.6
62.7

62.9
63.1
63.2
63.4
63.5
63.7

63.9
64.0
64.2
64.4
64.5
64.7
64.9
65.0
65.2
65.4
65.5
65.7
65.8
66.0
66.2
66.3
66.5
66.7
66.8
67.0
67.2
67.3
67.5
67.7
67.8
68.0
68.1
68.3
68.3
68.6
68.8
69.0

QC
T3FE.

38.2
72.8
98.5
121.7
120.4
135.3
141.4
170.7
223.0
177.7
167.3
145.8
163.9
172.0
172.0
158.3
130.4
114.9
1l8.8
167.7
102.0
97.4
98.6
100.0
B9.1
115.6
137.5
166.5
207.4
248.2
251.1
253.6
259.0
263.8
255.9
253.6
253.8
284.5
367.9
452.9
372.1
280.8
224 .7

FS

TSE.
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INTERPRETED CONE PENETRATION TEST DATA

R

@ i

2.02
C.37
0.57
0.46
1.07
0.90
0.85
1.12
1.03
1.18
0.87
1,13
0.95
0.74
0.72
0.94
1.28
0.87
0.82
0.99
1.07
1,12
0.83
0.89
1.39
.83
0.78
0.73
0.60
0.62
0.69
0.68
g.67
0.65
0.70
0.65
0.68
0:71
0.38
0.34
0.38
0.57
0.73

C.P.T. - 14

SOIL BEHAVIOR TYPE

SILTY SAND

SAND
SAND
SAND

SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
AND GRAVEL
AND GRAVEL
AND GRAVEL
SAND
SAND

(CONTINUED)

SPT D50

N N1 MM

8 0.05

9 0.63
10 1.27
11 1.48
15 0.78
15 1.03
14 1.32
19 0,92
23 1.15
20 0.89
17 1.16
17 0.83
i8 1.03
17 1.29
17 1.31
17 1.07
17 0.60
13 0.86
13 1.06
13 0.79
13 0.66
13 0.56
11 0.94
11 0.87
15 0.11
12 1.03
14 1.17
16 1.29
19 1.49
22 1.58
22 1.53
22 1.54
23 1.56
23 1.60
23 1.53
22 1.57
22 1.54
25 1.59
27 2.39
31 3.23
27 2.43
23 1.71
20 1.42

AE-BB473
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2.28
2.26
2,27
2.27
2.28
2.28
2.29
2.29
2.30
2.30
2.31

1 2.31

2.32
2.32
2.33
2.33
2.34
2.34
2.35
2.35
2.36
2.36
2.37
2.37
2.38
2.38
2.39
2.39
2.40
2.40
2.41
2,41
2.42
2.42
2.43
2.43
2.44
2.44
2,453
2.46
2.46
2.47
2.47
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INTERPRETED CONE PENETRATION TEST DATA

C.PT. - 14

DEPTH QC FS FR SOIL BEHAVIOR TYPE SPT D50 PHI DR PO SU
FT. TSF. TSF. % N N1 MM DEG % TSF TSF.
6%.1 152.4 1.6 0.82 SAND 30 18 1.26 39 61 2.48 ~--
69.3 164.6 1.6 0.99 S5AND 28. 17 1.04 38 54 2.48 =-
69.5 159.7 1.9 1.16 SAND 29 18 0.86 3B 53 2.49 -~
69.6 177.4 2.0 1.14 SAND 31 19 0.93 39 58 2.49 ==
63.8 210.3 1.4 0.65 SAND 31 1% 1.45 40 65 2.50 w=
69.9% 253.0 1.7 0.66 SAND 36 23 1.56 40 73 2.50 -~
70.1 303.3 2.1 ©0.568 SAND 42 27 1.66 41 81 2.51 ~=-
70.3 335.2 2.6 0.78 SAND 47 30 1.64 42 B85 2.51 -~
70.4 341.5 3.2 0.54 SAND 50 32 1.50 42 85 2.52 ~-
7¢.6 338.3 3.5 1.03 SAND 51 32 1.41 42 85 2.52 ~-
70.8 335.0 3.6 1.07 SAND 51 32 1.37 42 85 2.53 ==~
70.9 338.6 3.5 1.04 SAND 51 32 1.40 42 85 2.53 -~
71.1 346.1 3.5 1.02 SAND 51 33 1.44 42 86 2.54 -~
71.3 338.6 3.5 1.02 SAND 50 32 1.42 42 85 2.54 =~
71.4 321.6 3.2 06.99 SAND 48 30 1.42 42 83 2.55 ==
71.6 299.7 2.6 0.87 SAND 44 28 1.48 41 80 2.55 ~-
71.8 276.8 2.4 0.85 SAND 41 26 1.45 41 77 2.56 ==
71.9 257.7
72.1 246.8 2.4 0.98 SAND 39 24 1.26 40 71 2.57 -~
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INTERPRETED CONE PENETRATION TEST DATA

C.PT.-17

CLIENT: HOWARD HUGHES PROPERTIES
JOB NO: AE-BB473

DATE: JANUARY 30, 1989
ELEVATION; 18.2 FT
UNIT WEIGHT OF SOIL: 125 PCF

DEPTHTO GROUND WATER: 14 FT

DEPTH ©QC FS FR SOIL BEHAVIOR TYPE SPT D50 PHI DR PO SO
FT. TSF; TSF. % N NI MM DEG % TSF TSF
0.1 57.0 0.0 0.02 SAND 7 27 1.96 == ma- 0.01 =--
0.3 1563.9 0.0 0.02 SAND 21 67 1.98 == --= 0.02 -
0.4 178.2 1.1 0.60 SAND 26 78 1,44 -= —-w 0.03 ~--
0.6 206.9 2.5 1.22 SAND 37 99 0.93 we ——e 0.04 --
0.8 229,0 2.9 1.25 SAND 40 99 0.97 == === 0.05 =~
D.9 246.8 3.2 1.31 SAND 43 99 0.96 -= =w- 0.06 --
1.1 250.8 2.8 1.12 SAND 241 99 1.14 == wm- 0.07 --
1.2 189.2 2.6 1.36 SAND 36 86 0.76 == === 0.08 ==
1.4 116.3 2.5 2.14 SILTY SAND 32 75 0,08 == —== 0.09 -
1.6 72.8 2.6 3.83 SANDY SILT AND S$ILi 28 64 0.02 == === 0,10 ==
1.7 60.4 2.7 4.31 CLAYEY SILT AND SILTY CLAY 29 63 === =~ —== (.11 3.77
1.9 127.7 2.9 2.28 SILTY SAND 36 77 0.08 -= —ww 0.12 =~
2.1 133.8 2.9 2.20 SILTY SAND 37 78 0.08 -- ~ew 0.13 =
2.2 89.4 3.5 3.93 SANDY SILT AND SILT 36 75 0.02 ~= —=- 0.14 --
2.4 72.2 2.6 3.66 SANDY SILT AND SILT 28 57 0.02 == -=- 0.15 --
2.6 60.6 2.3 3.75 SANDY SILT AND SILT 25 50 0.02 == === 0.16 =~
2.7 56.4 1.4 2.39 STILTY SAND 17 34 0,05 w= —w=w 0.17 ==
2.9 56.4 0.9 1.67 SILTY SAND 16 31 0.08 == ~=u 0.18 =~
3.1 53.5 0.5 0.90 STLTY SAND 14 27 0,10 == --- 0.19 =
3.2 54.4 0.6 1.10 SILTY SAND 15 27 0.09 == === 0.20 -~
3.4 54.8 0.5 0.97 SILTY SAND 15 27 0.10 =~ == 0.21 -~
3.5 50.7 0.8 1.58 SILTY SAND 14 26 0.07 == === 0.22 o
3,7 57.1 0.9 1,49 SILTY SAND 16 28 0.08 == === 0,23 =~
3.9 43.8 0.7 1.48 SILTY SAND 13 22 0.07 == -== 0.28 ==
4.0 42.8 0.5 1.19 SILTY SAND 12 21 0.08 43 59 0.25 ==
4.2 38.6 0.5 1.22 SILTY SAND 11 19 0.08 42 55 0.26 ==
4.3 38.0 0.5 1.42 SILTY SAND 11 19 0.07 42 54 0.27 ==
4.5 33.4 0.7 2.16 SANDY STILT AND SILT 11 18 0.05 41 51 0.28 =--
4.7 32,0 0.9 2.91 SANDY SILT AND SILT 12 20 0.03 41 49 0.29 ~--
4.8 30.2 1.1 3.51 CLAYEY SILT AND SILTY CLAY 13 22 === == —e- 0.30 1.87
5.0 29.1 1.0 3.57 CLAYEY SILT AND SILTY CLAY 13 21 === == === 0.31 1.80
5.2 27.9 0.8 2.97 SANDY SILT AND SILT 11 18 0.02 40 44 0.32 ==
5.3 24.3 0.7 2.71 SANDY SILT AND SILT 9 15 0.02 39 40 0.33 ~--
5.5 23.7 0.4 1.64 SANDY SILT AND SILT 7 12 0.05 39 39 0.328 -~

(CONTINUED)
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AE-88473

INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 17

DEPTH QC Fs FR 3011l BEHAVIOR TYPE SPT D50 PHI DR PO sU
FT. TSEF. TSF. % N N1 MM DEG % TSF TSF.
5.6 24.5 0.2 0.77 SILTY SAND 7 1% 0.08 3% 40 0.35 -~
5.8 23.8 0.2 0.71 SILTY SAND 7 10 0.08 38 38 0.36 -~
6.0 23.0 0.2 06.87 SILTY SAND 7 10 0.07 38 37 0.37 -
6.1 23 9.1 0.57 SILTY SAND 6 10 0.08 38 36 0.38 --
6.3 21.5 0.1 0.61 SILTY SAND 6 9 0.08 37 34 0.39 -~
6.5 21.0 0.1 0.62 SILTY SAND 5 B 0.08 37 33 0.40 --
6.6 18.4 0.3 1.38 SANDY SILT AND SILT 6 9 0.04 36 29 .41 -~
6.8 17.0 0.3 1.82 SANDY SILT AND SILT 6 9 0.03 38 27 0.42 -~
7.0 19.8 0.1 0.71 SILTY SAND 6 8 0.07 37 30 0.43 =--
7.1 20.6 0.1 0.289 SILTY SAND 6 8 0.09% 37 31 0.44 =~-
7.3 21.6 0.1 0.42 SILTY SAND 6 8 0.09 37 31 0.46 -~
7.4 22.4 0.1 0.53 STLTY SAND 6 9 0.08 37 32 0.47 ~--
7.6 21.% 0.1 0.850 SILTY SAND 6 95 6.08B 37 31 0.48 ~=-
7.8 21.9 0.1 0.64 . SILTY SAND 6 9 0.08 37 30 0.4%9 -~
7.9 23.7 0.1 0.46 SILTY SAND 7 % 0.08 37 32 0.50 --=
8.1 23.8 0.3 1.34 SILTY SAND 7 10 6.06 37 32 0.51 ==
8.3 17.8 0.4 2.13 SANDY SILT AND SILT 7 9 0.03 35 24 0.52 -
g.4 18.8 0.5 2.49%9 SANDY SILT AND SILT 7 10 0.02 35 25 0.53 =~
8.6 22.0 0.5 2.46 SANDY SILT AND SILT 8 11 0.03 36 28 0.54 ~~
8.8 25.4 0.5 2.08 SANDY SILT AND SILT 3 11 0.04 37 31 0.55 ==
B.9 23.3 0.6 2.87 SANDY SILT AND SILT 9 12 ©¢.02 36 29 0.56 m~~

9.1 15.4 0.5 3.18 CLAYREY SILT AND SILTY CLAY 7 9 ==~ == === (.57 0.93
9.3 12.4 0.3 2.26 SANDY SILT AND SILT 5 7 0.02 33 20 0.58 -
9.4 22.6 0.3 1.51 SANDY SILT AND SILT 7 9 0.03 36 26 0.59 ~--
9.6 14.3 0.3 1.75 SANDY SILT AND SILT 5 7 0.03 33 20 0.60 ==
9.7 5.7 0.1 1.14 SANDY SILT AND SILT 3 4 0.03 31 20 06.61 =--
8.9 8.9 0.1 0.68 SANDY SILT AND SILT 3 4 0.04 31 20 0.62 ==
10.1 8.6 0.0 0.46 SANDY SILT AND SILT 3 4 0.04 31 20 0.63 ==
10.2 8.8 0.0 0.34 SANDY SILT AND SILT 3 4 0.04 31 20 0.64 -~
10.4 13.1 0.1 0.53 SILTY SAND 4 5 0.06 33 20 0.65 -~
10.6 37.4 0.2 0.40 SILTY SAND 10 12 0.10 38 38 0.66 ==
10.7 39.1 0.4 0G.92 SILTY SAND 11 13 0.0% 38 3% 0,67 =
16.9 15.0 0.4 2.00 SANDY SILT AND SILT 7 8 0.03 34 20 0.68 --
11.1 13.0 0.2 1.62 SANDY SILT AND SILT 5 6 0.03 32 20 0.69 -~
11.2 10.% 0.0 0©.37 SANDY SILT AND SILT 3 4 0.05 31 20 0.70 =~
il.4 8.0 0.1 0.753 SANDY SILT AND SILT 3 3 0.04 30 20 0.71 ~--
11.5 9.4 0.1 0.74 SANDY SILT AND SILT 3 4 0.04 30 20 0.72 --
11.7 43.4 0.1 0.21 SAND 7 8 1.34 38 39 ¢.73 -~
11.% 53.1 0.2 0.34 SAND 8 10 1.24 39 45 0.74 ==
12.0 31.4 0.2 0.31 SAND 8 9 1.27 39 44 0.75 ==
12.2 58.4 0.2 0.27 SAND 9 10 1.46 39 47 0.76 ~--
12.4 61.6 0.2 0.36 SAND 9 11 1.34 3% 49 0.77 -~
12.5 61.2 6.2 0.36 SAND 9 11 1.33 39 48 0.78 ~-

{CONTINUED}
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 17

S50IL BBHAViDR TYPE

{CONTINUED)

.30 SAND

.32 SAND

.34 SAHD

42 SAND

.45 SAND

.37 SAND

. T8 SILTY SAND

.05 SANDY SILT AMD SILT
.44 SANDY SILT AND SILT
47 SANDY SILT AND SILT
.49 SARNDY SILT AND SILT
.49 SANDY SILT AND SILT
49 SANDY SILT AND SILT
a0 SANDY SILT AND SILT
20 SANDY SILT AND SILT
40 SANDY SILT AND SILT
.44 SANDY SILT AND SILT
59 SANDY SILT AND SILT
46 SANDY SILT AND SILT
.53 SANDY SILT AND SILT
.45 SANDY SILT AND SILT
.87 SANDY SILT AND SILT
20 SANDY SILT AND SILT
.05 SANDY SILT AND SILT
92 SANDY SILT AND SILT
70 SANDY SILT AND SILT
a8 SANDY SILT AND SILT
98 SANDY SILT AND SILT
a2 SANDY SILT AND SILT
98 SAMDY SILT AND SILT
758 SANDY SILT AND SILT
02 SANDY SILT AND SILT
.16 SANDY SILT AND SILT
.45 CLAYEY SILT AND SILTY CLAY
.53 SANDY SILT AND SILT
.21 SANDY SILT AND SILT
87 SILTY SAND

.69 SILTY SAND

.78 STLTY SAND

. BO SILTY SAND

.90 SILTY SAND

.64 SANDY SILT ARD SILT
.32 SANDY SILT AND SILT
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D50
MM

1.48
1.45
1.46
1.27
1.07
0.82
0.08
0.03
0.04
c.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
¢.04
0.05
0.03
D.03
0.03
0.03
0.04
0.03
0.03

0.01
0.05
6.07
0.09
0.08
0.07
0.06
0.03
0.04

PHI DR
DEG %
40 50
40 51
40 52
3% 50
38 44
37 35
34 20
30 20
28 20
27 20
27 20
27 20
27 20
28 20
28 20
28 20
28 20
28 20
29 20
28 20
23 20
29 20
31 20
31 2

31 20
31 20
28 20
28 20
28 20
28 20
29 20
28 20
28 20
30 20
32 20
34 20
35 22
34 20
33 20
32 20
30 20
30 20
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FR

.87
L6
27
.13
.18

-3
v il

.58
.65
.78
.55
.33
Y
.72
.04
.87
.04
.85
.90
.38
.76
74
.26
.95
.79
.73
.80
66
41
.37
.31
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.53
.61
.61
.37
.23
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.31
.49
.44
.28

INTERPRETED CONE PENETRATION TEST DATA

C.P.T.-17

S50IL BEHAVIOR TYPE

SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND

SANDY SILT AND
SANDY SILT AMD
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY STLT AND
* SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SILTY SAND
SILTY SAND
STLTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AMD
SANDY SILT AND
SILTY SAND
SANDY SILT AND
SILTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SILTY SAND

(CONTINUED)

SILT
SILT
SILT
SILT
SILT
SILT

CLAYEY SILT AND SILTY CLAY

SILT
SILT
SILT
SILT

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

SILT
SILT
SILT
SILT
SILT

SILT

SILT
SILT

SPT

N N1

L) Ly Lad oln Bl ofn L0 G0 L LI L3 U b o s T Lo B G0 G L ofs afa ddn Lo s b AR O 0D 00 U ol aDe B I by ol abn ol 0 B

D50
MM

0.04
0.05
0.03
0.01
0.01
0-.01
0.02
0.04
0.03
.04
0.08
0.08
0.06
0.03
0.04
0.04
0.03
0.03
0.02
0.02
0.03
0.04
0.04
0.04
0.03
0.04
0.06
0.07
0.08
Nn.o9
0.05
0.. 04
0.04
0.04
0.04
0.08
0.04
0.08
0.07
0.04
0.04
0.06

PHI DR
DEG %
3¢ 20
30 20
2% 20
28 20
28 20
29 20
29 20
29 20
28 20
30 20
34 20
34 20
32 20
30 20
30 20
29 20
28 20
28 20
29 20
29 20
28 20
28 20
28 20
26 20
27 20
27 20
2% 20
30 20
31 20
31 20
28 20
28 20
27 20
27 20
27 20
29 20
28 20
29 20
29 20
27 20
28 20
28 20
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PO
TESF

.06
.06
.07
.07
.08
.08
.09
.08
.10
.10
11
.11

.12
.13
.13
.14
.14
.15
.15
.16
.16
.17
.17
.18
.18
.18
.18
.20
.20
21
.22
.22
.23
.23
.24
.25
.25
.26
.26
.27
.27




AE-88473

INTERPRETED CONE PENETRATION TEST DATA

C.P.T.-17

DEPTH Qc Fg FR S0OIL BEHAVIOR TYPE SPT D50 PHI DR PO  5U
FT. TSFE. % N N1 MM DEG % TSF TSF.

”

=]
4
]

| FIEHAPR |

Bidend

| KRRy ]

b fereiac il

B d

Caraid

26.8 10.2 0.0 0.29 SANDY SILT AND SILT 3 3 0.05 28 20 1.28 =~
27.0 11.1 0.0 0.27 SILTY SAND 2 3 06.06 28 20 1.28 ~~-
27.2 9.4 0.0 0.42 SANDY SILT AMND SILT 3 3 0.04 28 20 1.29 ~-
27.3 10.2 0.0 0.39 SANDY SILT AND SILT 3 3 0.05 28 20 1.29 =~
27.5 9.8 0.0 .41 SANDY SILT AND SILT 3 3 .05 28 20 1.30 ~--
27.7 10.2 0.0 0.39 SANDY SILT AND SILT 3 30.05 28 20 1.30 -~
27.8 11.7 0.0 0.2 SILTY SAND 3 30.07 2 20 1.31 -~
28.0 10.7 0.0 0.28 SILTY SAND 3 3 0.05 28 20 1.31 ==
28.1 11.4 0.0 0.35 SILTY SAND 3 3 0.06 28 20 1.32 -
28.3 10.5 0.0 0.29 SANDY SILT AND SILT 3 3 0.05 28 20 1.32 -
28.5 12.0 0.0 0.25 SILTY SAND 3 30.07 29 20 1.33 -~
28.6 10.1 0.0 0.320 SANDY SILT AND SILT 3 3 0.05 28 20 1.33 ~-
28.8 10.2 0.0 0.20 STILTY SAND 3 3 0.06 28 20 1.34 -~-
29.0 14.3 0.0 0.29 SANDY SILT AND SILT 3 3 0.05 28 20 1.34 -~
29.1 12.7 0.0 0.24 SILTY SAND 4 3 0.08 289 20 1.35 ~-
29.3 8.4 0.0 0.36 SANDY SILT AND SILT 3 2 0.04 27 20 1.35 ==
29.5 10.8 0.0 0.18 SILTY SAND 3 3 0.07 28 20 1.36 -~
29.6 10.9 0.0 0.2 SILTY SAND 3 3 0.06 28 20 1.36 -
28%.8 10.2 0.0 0.30 SANDY SILT AND SILT 3 3 0.05 28 20 1.37 --
36.0 12.8 0.0 0.23 SILTY SAND 4 3 0.08 29 20 1.37 --
30,1 13.6 0.0 O0.22 SILTY SAND 4 3 0.08 29 20 1.38 -~
30.3 8.9 0.0 0.34 SANDY SILT AND SILT 3 20.04 27 20 1.38 --
30.4 8.8 0.0 0.3% SANDY SILT ANDR SILT 3 2 6.04 27 20 1.39 -~
20.6 8.8 0.0 0.34 SANDY SILT AND SILT 3 2 0.04 27 20 1.39 -~
30.8 8.8 ¢.0 0.34 SARDY SILT AND SILT 3 2 0.08 27 20 1.40 =~
30.9 8.2 0.0 0.45 SANDY SILT AND SILT 3 2 0.04 27 20 1.41 ~--
31.1 9.5 0.0 0.42 SANDY SILT AND SILT 3 3 0.04 27 201.41 --
31.3 9.5 0.0 0.32 SANDY SILT AND SILT 3 3 0.05 27 20 1.42 --
31.4 9.5 0.0 0.32 _ SANDY SILT AND SILT 3 3 0.05 27 20 1.42 -~
31.6 10.2 0.1 0.88 SANDY SILT AND SILT 3 30.04 27 20 1.43 -~
31.8 14.3 0.1 0.91 SANDY SILT AND SILT 4 4 0.05 29 20 1.43 -~
31.¢ 20.4 0.1 0.2 SILTY SAND 6 5 0.09 3t 20 1.44 --
32.1 17.7 0.0 0.17 SILTY SAND 5 4 0.09 30 20 1.44 -~
32.3 10.2 0.0 ©.29 SANDY SILT AND SILT 3 3 0.05 27 20 1.45 -~
32.4 8.2 0.0 0.37 SANDY SILT AND SILT 3 2 0.04 26 20 1.45 ~-
32.6 7.5 0.0 0.40 SANDY STILT AND SILT 2 2 0.04 26 20 1.456 -~
32.7 8.4 0.0 0.24 SANDY SILT AND SILT 3 2 0.05 26 20 1.46 --
32.9 9.6 0.0 0.10 SILTY SAND 3 2 0.06 27 20 1.47 -~
33.1 16.3 0.0 0.06 SILTY SAND 4 4 0.10 30 20 1.47 -~
33.2 34.7 0.1 0.17 SAND 65 5 0.84 33 20 1.48B -~
33.4 58.8 0.2 0.34 SAND 9 7 1.34 26 30 1.48 ~-
33.6 72.8 0.3 0.38 SAND 11 9 1.39 37 37 1.49 ==
33.7 91.0 0.5 0.54 SAND 14 12 1.28 38 44 1.49 -~

(CONTINUED)



AE-88473

INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 17

DEPTH QC FS  FR SOIL BEHAVIOR TYPE SPT D50 PHI DR PO SU
FT. TSF. T&F. % N N1 MM DEG % TSF TSF.
33.9 106.8 0.7 0 68 SAND 17 14 1.17 39 50 1.50 --
34.1 121.0 0.9 0.73 SAND 20 16 1.17 39 55 1,50 -~
34.2 145.6 1.2 0.82 SAND 24 19 1.16 40 63 1.51 ~-
38.4 170.6 1.6 0.94 SAND 28 23 1.10 41 70 1.51 ~--
i 34.5 173.2 1.9 1.11 SAND 31 25 0.94 41 70 1.52 --
34.7 171.9 2.0 1.18 SAND 31 25 0.88 41 70 1.52 ~-=-
B 34.9 171.48 2.0 1.15 SAND 31 25 0.90 41 69 1.53 -
35.0 172.0 2.0 1.14 SAND 31 25 0.91 41 70 1.53 =~
35.2 171.4 1.9 1.11 SAND 30 25 0.94 41 69 1.54 -~
35.4 166.6 1.2 1.15 SAND 30 24 0.85 41 68 1.54 ~--
B 35.5 155.1 1.7 1.08 SAND 28 22 0.92 40 65 1.55 =~
p 35.7 159.5 1.5 0.93 SAND 27 22 1.08 41 66 1.55 -
25.9 155.7 1.6 1.03 SAND 27 22 0.97 40 65 1.56 -~
. 36.0 153.9 1.6 1.06 SAND 27 22 0.94 40 64 1.56 ~-
i 36.2 152.3 1.6 1.05 SAND 27 22 0.94 40 64 1.57 -~
3 36.4 146.0 1.5 1.01 SAND 26 21 0.95 40 62 1.57 --
36.5 146.9 1.4 0.92 SAND 25 20 1.06 40 62 1.58 -~
. 36.7 128.7 1.3 0.94 SAND 34 19 1.01 40 60 1.58 ~-
3 36.8 104.7 1.2 1.18 SAND 22 18 0.54 38 48 1.59 -~
] 37.0 57.8 1.3 2,32 SILTY SAND 17 14 0.05 35 27 1.60 ~-
37.2 26.3 1.1 3.99 CLAYEY SILT AND SILTY CLAY 13 10 === -- === 1.60 1.50
. 37.3 17.0 0.3 1.76 SANDY SILT AND SILT 6 5 0.04 29 20 1.61 ~--
3 37.5 13.6 0.1 1.03 SANDY SILT AND SILT 4 4 0.04 28 20 1.61 ~=
3 37.7 12.9 0.1 0.54 SILTY SAND 4 3 0.06 28 20 1.62 «-
37.8 13.7 0.1 0.51 SILTY SAMD 4 3 0.06 28 20 1,62 ==
1 38.0 12.9 0.1 0.85 SANDY SILT AND SILT 4 3 0.05 28 20 1.63 ~--
i 3.2 12.2 0.1 0.82 SANDY SILT AND SILT 4 3 0.08 28 20 1.63 --
38.3 12.2 0.1 0.74 SANDY SILT AND SILT 4 3 0.05 28 20 1.64 -~
38.5 11.4 0.1 0.70 SANDY SILT AND SILT 4 3 0.04 27 20 1.64 -~
E| 38.6 11.6 0.1 0.61 SANDY SILT AND SILT 4 3 0.05 27 20 1.65 ~-
3 38.8 11.6 0.1 0.69 SANDY SILT AND SILT 4 3 0.05 27 20 1.65 ==
29.0 11.6 0.0 0.35 SILTY SAND 3 3 0.06 27 20 1.66 ~--
39.1 12.2 0.1 0.41 SILTY SAND 4 3 0.06 28 20 1.66 ~-
g 29.3 11.6 0.1 0.43 SILTY SAND 4 30,05 27 20 1,67 -~
4 - 39.5 10.2 0.1 0.49 SANDY SILT AND SILT 3 3 0.05 27 20 1.67 --
39.6 10.9 0.1 0.46 SANDY SILT AND SILT 3 3 0.05 27 20 1.68 ~=
A 39.8 11.6 0.1 0.43 SANDY SILT AND SILT 4 30,05 27 20 1.68 ~--
] 20.0 11.6 0.1 0.61 SANDY SILT AND SILT 4 3 0.05 27 20 1.69 -
3 0.1 11.6 0.1 0.69 SANDY SILT AND SILT 4 3 0.05 27 20 1.69 ~-
40.3 11.6 0.1 0.69 SANDY SILT AND SILT 4 3 0.05 27 20 1.70 ~-
. 40.5 11.6 0.1 0.60 SANDY SILT AND SILT 4 30.05 27 201.70 --
d 40.6 11.0 0.1 0.46 - SANDY SILT AND SILT 3 3 0.05 27 20 1.71 --
: 40.8 11.0 0.1 0.45 SANDY SILT AND SILT 3 30.05 27 201.71 --
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 17

FR SOTL BEHAVIOR TYPE

AR SANMDY SILT AND

46 SANDY SI1ILT AND

.69 SANDY SILT AND

L4 SANDY SILT AND

.20 SANDY SILT AND

.22 SANDY SILT AND

L83 SANDY SILT AND

.65 SANDY SILT AND

.44 SANDY SILT AND

.68 SANDY SILT AND

L35 SILTY SAND

.00 SANDY SILT AMD

.58 SANDY SILT AND

.06 SILTY SAND

.56 SILTY SAND
2 SAND

47 SAND

49 SAND

.56 SAND

65 SAND

78 SAND

.80 SAND

.01 SAND

.06 SAND

.07 SAND

10 SAND

- 10 SAND

.11 SAND

.02 SAND

.03 SAND

.27 SANDY SILT AND

.06 SAND

oag SAND

97 SAND

.98 SAND

.04 SAND

.02 SAND

.57 SAND

.21 SAND

42 SILTY SAND

.21 SILTY SAND

.21 SILTY SAND

.63 SILTY SAND
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.60
.53

:19
.94
.63

.55
.21
.18
.02
.91
.68
.74
.62
.25
.90
.22
.86
.83
.52
.25
.15
.27
.40
.66
.43
.39

.44
.05
.86
.56
.19
.84
.75
.85
.22
.04
.64
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SOIL BEHAVIOR TYPE

SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AMND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
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CLAYEY SILT AND SILTY CLAY 13
CLAYEY SILT AND SILTY CLAY 13

SANDY SILT AND
SANDY STILT AND
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND
SILTY SAND
SILTY SAND
STLTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
STILTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND

SANDY SILT AND
SILTY SAND
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INTERPRETED CONE PENETRATION TEST DATA
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MM

0.07
0.08
0.08
0.06

0.03

g.02
0.02
0.02
0.03
0.03
0.03
0.03
¢.03
0.03
0.05
0.03
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0.02
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0.02
0.04
0.06
0.06
0.06
0.05
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0.06
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0.07
0.04
0.03
.04
0.06
0.05
0.03
0.01
0.03
0.07
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DEG %
28 20
31 20
30 20
29 20
29 20
28 20
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28 20
29 Z

28 20
28 20
27 20
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28 20
29 20
3¢ 20
30 20
30 20
31 20
31 20
31 20
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31 20
31 20
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30 20
2% 20
29 20
28 20
28 20
27 20
28 20
28 20
29 20
29 20
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29 20
32 20
34 20
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INTERPRETED CONE PENETRATION TEST DATA

SCTIL BEHAVIOR

C.P.T. -17

SAND

SILTY SAND
SILTY SAND

SAND
SAND
SAND
SAND
SAND
SAND

SILTY SAND

SILTY SAND

SANDY SILT AND SILT
SANDY SILT ARND SILT
SANDY SILT AND SILT

-~ SANDY SILT ARD SILT

CLAYEY SILT AND SILTY CLAY

SANDY SILT AND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SILTY SAND

SANDY
SANDY
SANDY
SANDY
SANDY
SANMDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY

SILT
SILT
SILT
STLT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SAND
SAND
SAND

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
ARD
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AND
AND
AND
AND
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TYPE

SILT

SILT
STLT
SILT
SILT

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
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D50
MM

1.07
0.10
0.08
0.87
1.63
1.32
1.14
1.61
0.46
0.07
0.07
0.04
0.02
0.03
0.02
0.04
0.06
0.04
0.04
g.02
0.02
0.06
0.04
0.02
0.02
0.02
0.04
0.05
0.04
0.03
0.03
0.04
0.04
0.03
0.03
0.03
0.04
0.04
0.03
0.31
1.46
0.83
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38
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33
31
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a2
31
30
31
31
29
29
28
28
28
29
29
28
28
28
28
28
28
28
28
28
32
36
36

v,

% T8F

21 2.16
28 2.17
27 2.17
36 2.18
43 2.18
44 2.19
45 2.189
48 2.20
34 2.20
20 2.21
20 2.21
20 2.22
20 2.22
20 2.23
20 2.23
-——= 2,24
20 2.24
20 2.25
20 2.25
20 2.26
20 2.26
20 2.27
20 2.27
20 2.28
20 2.28
20 2.29
20 2,29
20 2.30
20 2.30
20 2.31
20 2.31
20 2.32
20 2.32
20 2.33
20 2.33
20 2,34
20 2.34
20 2.35
20 2.36
20 2.36
20 2.37
35 2.37
34 2.37
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 17

FR SOIL BEHAVIOR TYFPE SPT D50

o
=
i
Py
=
=

.01 SAND 15 9
.33 SAND 17 11
.2 SILTY SAND 2 8

3 SAND 21 13 0.61
.68 SAND 25 16 1.34
.51 SAND 30 19 1.58
.53 SAND 34 21 1.65
.53 SAND 37 23 1.73
.57 SAND 38 23 1.69
.62 SAND 35 21 1.57
.70 SAND 30 19 1.38
.83 SAND 24 15 1.15
.16 SAND 22 13 0.58
.58 SILTY SAND 25 15 0.10
.91 SAND 23 14 1.02
.73 SAND 23 14 1.24
.02 SAND 25 16 0.94
.18 SAND 22 14 0.58
77 SAND 22 13 1.18
.33 SAND 24 15 1,63
.41 SAND 22 14 1.60
.55 SAND 23 14 1.45
.50 SAND 24 15 1.51
.34 SAND 26 16 1.69
.44 SAND 26 15 1.59
L51 SAND 25 15 1,52
.49 SAND 22 13 1,51
.43 SAND 22 14 1.57
.35 SAND 23 15 1.67
.38 SAND 23 15 1.63
.45 - SAND 23 14 1.55
.34 SAND 24 16 1.68
.30 SAND 28 18 1.76
.32 SAND 30 19 1.80
.37 SAND 32 20 1.79
.43 SAND 31 20 1.70
.49 SAND 28 18 1.57
.53 SAND 25 16 1.50
.48 SAND 22 14 1.52
.26 SAND 19 12 1.72
.2 SAND 18 11 1.72
.27 SAND 16 10 1.69
.46 SAND 17 11 1.47

1.
1.
0.
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. -17

S0IL BEHAVIOR TYPE

SAND
SILTY SAND
SILTY SAND
SAND
SAND
SAND
SAND
SILTY SAND
SANDY SILT AND SILT
SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT

SPT

N N1

17
16
17
21
18
22
23
21

h Gy~ ~y ~3
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10
11
13
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13
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MM

0.43
0.08
0.10
0.50
0.49
1.12
0.68
0.05
0.04
0.05
0.07
0.06
0.05
0.05
0.05
0.04
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DEG

34
33
33
36
35
37
36
34
31
29
28
28
28
28
28
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20
20
34
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20
20
20
20
20
20
20
20
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T.-18
CLIENT: HOWARD HUGHES PROPERTIES
JOB NO: AE-8B473
DATE: JANUARY 30, 1988
ELEVATION: 12.7 FT
UNIT WEIGHT OF SOIL: 125 PCF

DEPTHTO GROUND WATER: 12.0 FT

DEPTH QC Fg R SCIL 3EHAVIOR TYPE SPT D50 PHI DR PO 3sU
TSF. TSF. % N N1 MM DEG % TSF TSF

try
=

9.5

0.1 2.0 0.11 SILTY SAND 3 11 0.05 ~= we- 0,01 =~
0.3 153.0 0.0 0.07 SILTY SAND 4 13 0.10 == === 0.02 ==
0.4 13.4 0.0 0.07 SILTY SAND 4 11 0.09 == === 0.03 -=
0.6 20.%2 0.0 0.1 SILTY 'SAND 515 0.10 == w—= 0.04 -=
0.8 27.3 0.0 0.07 SILTY SAND 7 20 0,10 == === 0.05 ~--
0.9 26.5 0.0 0.08 SILTY SAND 7 18 0.10 == === 0,06 --
1.1 3.1 0.0 0.09 SILTY SAND 6 15 0.1Q0 == === 0.07 ~--
1.2 17.8 0.0 0.11 SILTY SAND 5 11 0.09 == === 2.08 ==
1.4 13.1 0.0 0.15 SILTY SAND 4 8 0.09 == —=. 0.09 ~-
1.6 7.1 0.0 0.14 SANDY SILT AND SILT 2 5 0.05 == ww= 3.10 ==
1.7 .5 0.0 0.11 SILTY SAND 3 6 0.08 wa wm- 0.11 ==
1.5 6.5 0.0 0.15 SANDY SILT AND SILT 2 4 0,05 == === 0.12 -=
2.1 3.9 0.0 0.25 SANDY SILT AND SILT 1 3 0.084 -= ww- 0.13 -~
2.2 3.4 0.0 0.29 SANDY SILT AND SILT 1 2 0.04 == === 0,14 ~w
2.4 4.1 0.0 0.24 SANDY SILT AND SILT 1 3 0.04 woe wmm 0,15  w=
2.6 4.1 0.0 0.28 SANDY SILT AND SILT 1 30,08 == wwa 0.16 ==
2.7 4.1 0.0 0.25 SANDY SILT AND SILT 1 30,04 ==~ === 0.17 -~
2.9 6.1 0.0 0.186 SANDY SILT AND SILT 2 4 0,05 == =e= 0,18 ==
3.1 11.5 0.0 o0.08 SILTY SAND 3 6 0.09 == === 0,19 -~
3.2 19.7 0.0 0©.065 SILTY SAND 510 0.10 == =e= 0,20 ==
3.4 23.2 0.0 0.04 SILTY SAND 5 11 0,10 == === (.21 =~
3.5 19.7 0.0 Q.05 SILTY SAND . 5 9 0.10 == ww- g.22 =--
3.7 1%.0 0.0 0.05 SILTY SAND 3 9 0,10 «= --m 0.23 ==
3.9 14.3 0.0 0.07 SILTY SAND 4 7 0.10 == -w= .24 ==
4.0 10.2 0.0 0.10 SILTY SAND 3 5 0.08 36 24 Q.25 --
4.2 8.2 0.0 0.12 SANDY SILT AND SILT 3 40.05 35 20 0.26 -~
4.3 13.% 0.0 0.07 SILTY SAND 4 6 0.09 37 30 0.27 ==
4.3 19.7 0.0 0.035 SILTY SAND 5 9 0.10 39 138 0.28 -~
4.7 11.6 0.0 0.09 SILTY SAND 3 5 0.09 38 24 0.29 .-
4.3 3.1 0.0 0.19 SANDY SILT AND SILT 2 3 0.04 32 20 0.30 -~
5.0 7.0 0.0 0.14 SANDY SILT AND SILT 2 4 0.05 33 20 0.31 -
5.2 5.4 0.0 0.18 SANDY SILT AND SILT 2 3 0.05 32 20 0.32 --
5.3 2.7 0.0 0.37. CSANDY SILT AND SILT 1 20.02 28 20 0.33 ==
5.5 3.4 0.0 0.30 SANDY SILT AND SILT 1 2 0.08 29 20 0.34 ==

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 18

DEPTH QC FE8 ZPR SQII BEHAVIOR TYFE SPT D530 PHI DR PO 33U
FT. TSF. T3F. % N H1 MM DEG % TSF T3r.
5.6 5.4 0,0 0.18 SANDY SILT AND SILT 2 3 0.05 31 20 0.3% w-
5.8 4.8 2.0 0.I1 SANDY STLT AND SILT 2 2 0.04 38 20 3.26 -~
6.0 2.0 0.0 0.49 CLAYEY SILT AND SILTY CLAY 1 1 —we =r wwre 0D.37 .12
6.1 1.0 ¢.0 1.0C CLAY i 2 wem =m === 0,38 0.02
6.3 1.1 0.9 0.2¢ CLAYEY SILT AND SILTY CLAY 1 1 === -= ~~~ 0.39 0.32
£.5 1.4 0.0 0.7& CLAYEY SILT AND SILTY CLAY 1 1 -=- == === 0,40 0.35
5.8 1.4 0.0 0.74 CLAYEY SILT AND SILTY CLAY 1 I =-m ~=~ === 0,41 0.05
5.8 1.4 2.0 0.71 CLAYEY SILT aMD SILTY CLAY 1 1 === == -=-= 0.42 G.06
7.0 1.5 0.0 0.69 CLAYEY SILT AND SILTY CLAY 1 1 =—-=- == === 0.42 0,06
7.1 1.2 0.9 0.69 CLAYEY SILT AND SILTY CLAY 1 1 === -o mem 0.44 0.96
7.3 1.4 0.0 0.71 CLAYEY S5ILT AND SILTY CLAY 1 1 == == —=~- (.85 .05
7.4 1.4 0.0 0.74 CLAYZEY SILT AND SILTY CLAY 1 1 === =e «wc 0.47 0.05
7.6 1.3 0.0 0.78 CLAYEY SILT AND SILTY CLAY 1 1 == »r =em= .48 0.0C2
7.8 1.2 0.0 0.84 CLAYEY SILT AND SILTY CLAY 1 1 === =w =wa= 0.429 0.04
7.9 1.2 0.0 0.87 CLAYEY SILT AND SILTY CLAY 1 1 === == «—= 0,50 Q.0
8.1 1.2 0.0 0.90 CLAYEY SILT AND SILTY CLAY 1 1 =-- == —== (.51 0.04
B.3 1.2 0.0 0.34 CLAYEY SILT AND SILTY CLAY 1 1 === -= —-—= 0.32 0.04
8.2 3.7 0.0 0.27 SENDY SILT AND SILT 1 2 06.04 27 20 0.53 -~
8.5 5.4 0.0 0.138 SANDY SILT AND SILT 2 2 0.03 2% 20 0.54 ~-
8.8 5.1 0.0 9.2 SRNDY SILT AND STLT 2 2 0.02 2% 20 0.5  ~-
8.9 6.5 0.0 0.1 SANDY 3TLT AND SILT 2 3 0.05 30 20 0.56 ==
g.1 §.6 0.0 0.1% SANDY SILT AND SILT £ 3 0.08% 306 20 0.57 ~-~-
8.3 6.1 0.0 &6.16 SANDY SILT AND SILT 2 3 0.05 22 20 ¢.58 -~
5.4 4,8 0.0 0.21 SANDY SILT AND SILT 2 2 0.04 28 Z0 0.59 -
9.6 3.9 6.0 0.2s SANDY SILT AND SILT 1 2 6.04 27 20 0.80 -~
8.7 3.5 0.0 0.28 SANDY SILT AND SILT 2 0.04 26 20 0.61 ==
9.5 3.4 0.0 0.25 SANDY SILT AND SILT 1 1 6.0& 26 20 0.62 ==
10.1 3.4 0.0 0.29 SANDY SILT AND SILT 1 106.04 26 20 0.83 -~~~
10.2 3.7 0.0 0.2 SANDY SILT AND SILT 1 2z 0.04 26 206 0.64 --
10.4 4.0 0.0 0.2E SAHDY STILT AND SILT 1 2 0.0 27 20 0.653 =-
10.6 4.0 0.0 0.25 SANDY STLT AND SILT 1 2 6.04 27 20 0.66 --
10.7 3.4 0.0 0.29 SANDY SILT AND SILT 1 1 0.04 26 20 0.87 ==
10.9 6.6 0.0 0.15 SANDY SILT AND SILT 2 3 0.05 29 20 0.68 ~--
1.1 10.2 0.0 0.10 SILTY SAND 3 30.08 31 20 0.69 ==
11.2 8.2 0.0 0.12 SANDY SILT AND SILT 3 3 6.05 30 :0 0.70 ~--
11.4 6.0 0.0 0.17 SANDY SILT AND SILT 2 2 0.05 28 20 0.71 =~
11.5 4.1 0.0 0.2% SANDY SILT AND 3ILT 1 2 0.08 25 20 0.72 -~
11.7 7.2 0.0 0.14 SAMNDY SILT AND SILT 2 390,05 28 20 0.73 ~--
11.% 27.2 ¢.0 O0.15 SILTY SAND 7 8 0.10 35 25 0.74 -~
12.9 23.9 0.0 0.09 SAND 5 6 1.32 37 31 0.78 ==
12.2 34.7 0.0 0.03 SAND 5 5 1.81 37 32 0.76 -~
12.4 28.2 0.0 0.03 SILTY SAND 8 9 0.10 36 27 0.76 -~
12.5 23.1 0.0 0.04 SILTY SAND 6 7 0.10 35 20 0.77 --
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 18

DEPTH QcC rs IR SQTIL BEHAVIQR TYPE SPT D50 PHI DR PG o
FT. TSF. TB5F. & N N1 MM DEG % TSF TSF.
12.7 17.2 G.0 0.08 SILTY SAND - 5 90,10 3 20 0.77  w-
12.9%9 18.5 0.0 0.02 SILTY SAND £ 6 0.10 33 20 ¢.78 -~
13.0 18.4 6.0 90.92% SILTY SAND 5 6 0,10 23 20 0.78 -~
13.2 15.%2 0.0 0.08 SILTY SAMD 4 5 0.10 32 20 9.7% -~
13.4 12.1 0.0 0.03 SILTY SAND 3 4 0.09 3 20 0,79 -~
13.5 7.5 0.0 ©.13 SANDY SILT AND SIL 2 3 6.05 29 20 0.80 -~
13.7 3.9 6.0 0.17 SANDY SILT AND SILT 2 2 0.05 B8 20 0.80 --
i3.8 4.1 0.0 ¢.24 SANDY S5ILT AND SILT 1 2 0.04 26 20 0.81 ~-~
14.0 4.0 0.9 9.25 SANDY SILT AND SILT 1 1 0.04 26 20 0.81 -~
i4.2 4.1 0.0 ©.25 SANDY SILT AND SILT i 1 0.04 26 20 0.82 ~--
14.3 2.7 0.0 0.27 SANDY SILT AND SIL?T i 1 0.04 25 20 0.82 -~
14.5 3.4 0.0 0.29 SANDY STILT AND SILT 1 1 0.08 25 20 0.83 ~-
14.7 4.0 0.0 0.25 SANDY SILT AND SILT 1 1 0.08 26 20 0.83 =~
14.8 4.6 0.0 o©€.22 SANDY SILT AND SILT 1 2 0.04 26 20 0.84 ~-
15.0 4.8 0.0 0.2 SANDY SILT AND SILT 2 2 0.04 26 20 0.84 ~-
15.2 7.7 0.0 0.13 SANDY SILT AND SILT 2 3 ¢.05 29 20 ¢.85 -~
15.3 17.7 0.0 0.0s6 SILTY SAND 5 53 0.10 33 20 0.85 -
5.2 20.4 0.0 0.CS SILTY SEND 5 6 0,10 33 20 0.86 -~
15.7 21.1 0.0 0.05 SILTY SAND & 6 0.10 33 20 0.87 ~--
1.8 27.2 0.3 0.04 SILTY SAND 7 8 0.10 3 21 0.87 --
16.0 25.83 0.0 0.03 SAND & 6 0.76 3% 23 0.88 ~-
16.2 9.1 0.0 0.11 SANDY SILT AND SILT 3 30,05 2% 20 0.88 ~--
16.3 18.4 0.0 0.03 SILTY SAND 5 5 0.10 33 20 0.8% --
le.3 12.2 ¢.0 0.08 SILTY SAND 3 4 Q.09 31 20 0.89 -
16.7 8.8 0.0 0.11 SANDY SILT AND SILT 3 3 0.05 29 20 0.90 -~
16.8 7.3 0.0 0.14 SANDY SILT AND SILT 2 2 0.05 28 20 0.90 ~--
17.0 5.6 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 27 20 0.91 -
17.2 5.1 6.0 0.19 SANDY SILT AND SILT 2 2 0.04 26 20 0.91 -~
17.3 4.8 0.0 o0.21 SANDY SILT AND SILT 2 2 0.04 26 20 0.32 -~
17.5 5.6 0.0 ¢0.18 SANDY SILT AND SILT 2 2 0.05 27 20 0.92 -~
17.7 6.1 6.0 0.16 SANDY SILT AND SILT 2 2 0.05 27 20 0.83 -~
17.8 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 27 20 0.33 -
18.0 5.6 0.0 0.18 SANDY SILT AND SILT 2 20,05 27 200.94 ~--
18.1 6.0 0.0 0.17 SANDY SILT AND SILT 2 2 0.05 27 20 0.94 --
18.3 6.3 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 27 20 0.8% -~
18.5 6.5 0.0 0.15 SANDY SILT AND SILT 2 2 0.0% 27 20 0.35 --
18.6 6.1 0.0 0.1€¢ SANDY SILT AND SILT 2 2 0.05 27 20 0.96 -
18.8 5.4 0.0 0.13 SANDY SILT AND 3ILT 2 2 0.05 26 20 0.96 ~-
15.0 5.4 6.0 0.18 SANDY SILT AND SILT 2 2 0.05 26 20 0.97 -~--
1.1 5.4 0.0 0.19 SANDY SILT AND SILT 2 2 0.05 26 20 0.97 -
18.3 4.8 6.0 0.21 SANDY SILT AND SILT 2 2 0.04 26 20 0.98 ~-
18.5 4.8 0.0 0.21 SANDY SILT AND SILT = 2 0.04 26 20 0.98 -~
19.6 4.8 0.0 0.21 SANDY SILT AND SILT 2 2 0.04 26 20 0.99 --

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 18

DEPTH QC rs TR S501L BEHAVIOE TYPE SPT D530 PHI DR PO 35U
BT TEF. TSFE % M N1 MM DEG % TSF Tsr.
19.8 4.8 0.0 0.21 SANDY 3TILT AND 3ILT 2 20,03 25 20 0.99 -~
18.9 4.8 0.0 ¢.I1 SANDY SILT AND SILT Z 2 0.04 25 20 1.00 -
20.1 4.8 0.0 0.21 SANDY SILT AND ZILT 2 2 9,864 25 20 1.00 -~
20.3 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.08 26 20 1.01 --
20.4 6.1 0.3 0.16 SANDY SILT AND SILT 2 2 0,058 7T 20 1.01 =~
20.8 6.0 0.6 0.7 SANDY SILT AND SILT 22 0,05 27 20 1.02 --
20.8 5.2 0.9 0.19 SANDY SILT AND SILT 2 2 0.05 216 20 1.02 -~
20.5 3.4 0.0 0.18 SANDY SILT AND SILT 2 £ 0.05 2 20 1,03 -
21.1 2.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 26 20 1.03 --
21.3 5.2 0.0 0.19 SANDY SILT AND SIL 2 2 0.05 28 20 1.04 ~-
21.4 4.2 ¢.0 ¢©€.21 SANDY SILT AND SILT 2 20,064 25 20 1.04 -—-
21.6 3.0 0.0 0.20 SANDY SILT AND SILT 2 2 0.08 25 20 1.05 -~
21.8 6.8 0.0 0.1 SANDY SILT AND SILT 2 2 0.08 2 20 1.08 =
21.3 7.6 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 27 20 1.08 -~
22.1 6.6 0.0 0.15 SANDY SILT AND SILT 2 2 9.05 27 20 1.07 =--
22.2 5.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 2 20 1.07 ==
22.1 5.4 0.0 0.: SANDY SILT AKND SILT 2 2 0.05 26 20 1.08 -~
22.86 5.4 0.0 0.18 SANDY SILT AND SILT 2 20,05 26 20 1.08 ~--
22.7 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.65 26 20 1.09 -~
22.9 &€.1 0.0 0.1¢6 SANDY SILT AND SILT 2 2 0.08 26 20 1.08 ~-
23.1 5.4 0.0 0.18 SANDY STILT AND SILT 2 2 0.05 2 20 1.19 --
23.2 5.1 0.0 0.1 SANDY SILT AND SILT 2 2 0.04 235 20 1.310 ~—
23.14 4.8 0.0 0.21 SANDY SILT AND SILT 2 1.0.04 25 20 1,11 =~
23.6 5.0 6.0 0.20 SANDY SILT AND SILT 2 2 0.04 2 20 1.11 ==
23.7 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0.0 26 20 1.12 -~
23.9 6.1 0.0 0.16 ERNDY SILT AND SILT 2 2 3.05 28 20 1,12 o~
24.0 §.1 0.0 0.3 SANDY SILT AND SILT 2 20,8525 201.12 -~
24.2 11.1 0.0 0.0 SILTY SAND 3 3 0.09 29 20 1.13 -~
24 .4 7.1 0.0 0.14 SANDY SILT AND SILT 2 = 0.05 27 20 1.14 ==
24.5 6.6 0.0 0.1 SANDY SILT AND SILT 2 2 0.05 26 20 1.14 o~
24.7 10.2 0.0 ©0.10 SILTY SAND i 3 0.08 29 20 1.1 -
24.9 5.4 0.0 0.18 SANDY SILT AND SILT 2 2 0,05 25 20 1.15 --
25.0 6.1 0.0 0.186 SANDY SILT AND SILT 2 2 0.05 26 20 1.186 -~
25.2 4.9 0.0 0.21 SANDY SILT AND SILT 2 1 0.04 25 20 1.16 ~--
25.4 4.8 0.0 0.21 SANDY SILT AND SILT 2 10.04 25 20 1.17 ~--
25.5 4.8 0.0 0.21 SANDY SILT AND SILT 2 1 0.04 25 20 1.17 ==
25.7 5.2 0.0 0.19 SANDY SILT AND SILT 2 2 0.05 25 20 1.18 -~

' 25.9 5.2 0.0 D.19 SANDY SILT AND SILT 2.2 0.05 2 26 1.18 -~
26.0 5.4 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 235 20 1.19 -~
26.2 5.7 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 2 20 1.19  --
6.3 6.0 0.0 0.17 3ANDY SILT AND SILT 2 I 0.05 26 20 1.20 ~--
26.5 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.85 26 20 1.20 ~--
26.7 5.4 0.0 0.1 SANDY SILT AND SIL 2 2 0.05 25 20 1.21 ==

{CONTINUED)



~

Bendgn

e ind

A tagata

FiHed

135

ety

s ]

BEUEHER

Bzl

EnLAHEA

P
i fret]

4w

ORI WU Sl N X, 20N WSO WL, S0 NMIWBH COHONWmWS Om S, Wia oo

+3
tn

¥

STttt L U O Oy

~StoG ooy

]

¥

MODWWOOMNDE O N OO0 oW OO U 00 bl b L)l 2

th

COOQOCoCOOCOoOCC OO0 OO0 OCoDOoONOCeCOOCGOOaroOO

L I )]

OC’JOOOOOOGOOODGGOOOGON&—‘OOOOOOCOOOC)QDCDOQODC')CJO

ODOO0OOoOQLOOOCLUODOOCoOOOrRUOOLOOUOoOCOoOoOOLODUITOOLDOODC OO

o f)

.

.

©

ot b pd bbbl pd e b B s S g

Oy~ 0 MW woko o

SO0 00
R N B P

X% Mo
y ~f

S o
N

INTERPRETED CONE PENETRATION TEST DATA

[
]

oo
-Jn g u

t

ot
12

)

t

.03

05

.10
.15
15
.16
.18
.15

[~
-t

12
»12

[~
ot

.14
.14
.15

.14

E0IL BEHARVIOR

SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY

C.P.T. - 18

STLT
SILT
SILT
STLT
SILT
SILT
SILT
SILT
SILT
SELT
SILT
SILT
SILT
SILT

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

SILTY SAND
SILTY SAND
SILTY SAND
=ILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SILTY SAND

SAND
SAND
SAND

SILTY SAND

SILTY

SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY

SILT
SILT
SILT
3ILT
SILT
SILT
SILT
SILT
STLT
SILT
SILT
SILT
SILT
SILT

SAND

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

TYPE

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
siLT
SILT
SILT
SILT

SILT
SILT

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

(CONTINUED)

N

FITI PP P o WINPT R BRI L) W LN ~J LA 00 Oh LA LI #d b s o LA b IS PO B B PO BRI B3 DO T F3 13 M3 B B

SPT
N1

NN NNNDIONND G E VU ~I 8 W W Wl Ul bR D R BRI B A B R 2 8 TN

OCCoCO0COoOOCOOLOOCCORMEOODOOCOOOOCCOCOO OO oOOOOODO

D50

. 0%
.05
.05
.04
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.10
.10

.10

.10
.10
.09
.05
.05
.05
.10
.92
.85
.85
.10
.08
.03
.05
.05
.03
.05
.05
.05
.05
.05
.05
05
.05
.05
.05

PHI
DEG

AE-88473

20
i0
20
20

kol
“

20
20
20
20
20
20
20
20
20
20
20
20

-
I

20
20
20

20
22
28
20
20
20
20
20

-
=

20
20
20
20
20
20
20
20
20
20
20

e el e B e e e ol T R e e R e Y AU | P

€




e ER——

DEPTH

ET.

3.

34.

k-
-~

34,

]
-

3
-t

35.
335,
35.

35.
35,
36.
36,
5.
36.

36.
37.
37.
37.

3
-7

37.
37.
38.

38.
38.
38.
38,
39,
39.
39.
39.

2
~t

339.
40.
40.
40.

40,
40.

oW O OOV IWNOQOITUIWNOE-IUI:DND WU RN OW - WU N =D

O
0

+3
L
i

e
OO Mu O

[

o
R XN

fas
o
P WS ONPOoONNEBUOWMNOR RO Wk F WD N AW oD om0 e O

| il
o

o
2

3,

WO 3OO0~ OO O N ~d -3 ~d

b fb e e s
W o) o

pd b gt
0o W

v Mg

Wb fa e P LWWH S OMNNWNH OSSO0 000O0OQO00QOQO0DO00O000 OO0

CODOCO0OLOLODOQLOLOQROCoOCOOoOoOOoOCOOQLOL OO0 ND

0

INTERPRETED CONE PENETRATION TEST DATA

.14
.14
.13

.15
.15
.15

.1d
<14
.15
13
.1

-11

il
[N

o
-

.12

-
A&

.03
.23
.06
<05

.09

.58
.78

.93

-
&

11
.92
.69
.98
.59
.81
.09
.21
.23

.18

"7

RN OO e RO 000000000 UOOUGn0D

.09
1.03

S0OTL

SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SAIDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY

STLTY
SILTY
SILTY
SILTY
SILTY

SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY
SANDY

C.P.T. - 18

BEHAVICR

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SLLT

SILT
§ILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SLLT

AND
AND
AL
AND
AND
AND
AND
AND
AND
ANL
AND
AND
AND
AND
AND
AND
AND
AND

SAND
SAND
SAND
SAND
SAND

AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

STLTY SAND
5ILTY SAND

TYPE

STLT
SILT
SILT
SILT
STLT

erTTm
v el

SILT
STLT
SILT
STLT
SILT
SILT
SILT
SILT
SILT
SILT
5ILT
SILT

SILT
SILT

T
ao b L

SILT
P

O A

SILT
SILT
S5ILT
SILT
SILT
SILT
SILT
SILT
SILT
STLT
SILT
SILT
S5ILT

{CONTINUED)

SPT

N NIl

U'd(')‘\U\--J-—J*-...i"-4\JG\U\U’IM-bphlﬁlﬂiﬂwLd(.d(.u'Lﬂvh;hbdbjLUI'\.)LA)L&JLJNI\JNNN!GPJE'JI\)T\JNIJ

hFivhU!tnG\G'IL‘J‘iUIUIU‘I-?—'-LAJWu'bwb»bb‘awNWNiﬁht&bbdN!‘JNNNNNNNNNNN?‘JN!’&N[\J?J

POC)GFDOOOOOOOOQOOOODGGOOOODOQOOCDOOOOOOOODOOO

D50
MM

.05
.05
.05
.03
.05
.05
.05
.05
.05

.05
.05

.05
.05
.05

.05
.08
.08
.10
<10
.08
.04
.04
.04

s
ot

.02
.02
.02
.02
.04

.04
.04

b
-

.03
.03

3
-l

.04
04
.05

PHI
DEG

26
256

25
25

25

25
26

-
-

-
LA

26
26
27

26
26
27

29
29
3

27
27
26
27
28
28
28
27
26
27
29
29
30
30
30
30
39
30
30
30
30

Al-8b4/ 43

.46
.47
.47
.43
.48
L43

i e e e e el I e e e R e B e Tl o ) T Y U S S i S B W PR S P S PR

PG

TSFE

.44
~&4
.43
.45
.46

49

[ g

.50
-50
.51
.51

-
=

.52
.53
.53
.54
.54

=
!

.55
.56
.56
.57
.57
.58
.58
.53
.59

.60
-61
.61
.82

.63
.63
.64
.64

.65

.65

=39)
TST .



AT EEHAR

BASY

B

Jusvrieciin] BRLEILITE

TS

HIEAIMER

[ SR

.

O-NMWPOOO LR WO -tMBliR 0~ 0L -gE W= WwWwods WD

HWW SN WMo MU D OdE WM W~ OV~ i~ O WR W e (o s

T

Lo

o oo

COMOOOCQCUOOoOLOCOCoOLOCOoOCo0OHRrRORFHFODODOOOQOOoOO O

SF.

MmOl Wik kWA UL R DI CO00O0 OWMO Grix o Gyl 13 B2 Lo

INTERPRETED CONE PENETRATION TEST DATA

=

o9 1y

U WD AT &3 s b < B b T s sl 3 02 B2 it pa
MWWwd S miaen O in sl e Wi 0l

f .
22 W RS S |
[SF R s Iy S

et
o

34
.91
.38
W71
.50
.37
.48
.63

-
e

.36
45
.45
.84
.48
1.19
1.99

COOCOQOOOONMNBIIMEDMNGWNE NI RN DD B e b s SR e O

1.63

C.P.T. - 18

SILTY 3AND
STILTY SAND
SILTY SAND
STLTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND
SILTY SAND
SAND
SILTY SAND
SANDY SILT AND
SILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SANDY SILT AND

SANDY SILT AND
SILTY SAND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SANDY SILT AND
SILTY SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND

SOIL BEHAVIJR TYFE
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 18

R SCTL BEHAVIOR TYPE SPT
% N HI
92 SANDY SILT AND SILT 3 5
.32 SAND o g
53 SAND 11 8
1z SILTY SAND 13 9
g SILTY SAND a 5
az SANDY SILT BND SILT 8 3
30 SANDY SILT AND SILT 5 5
20 SANDY SILT AND SIL 5 3
.25 SANDY SILT AND SILT 4 3
.27 SANDY SILT AND STLT a 3
47 SANDY SILT AND SILT 5 3
.89 SANDY SILT AND SILT 5 4
.15 SANDY SILT AND SILT 5 4
.68 SANDY SILT AND SILT 6 4
.80 SANDY SILT AND SILT 7 5
.36 SILTY SAND 7 5
10 SANDY SILT AND SILT 5 4
33 SANDY SILT AND STLT 5 3
1 SILTY SAND 5 4
51 SILTY SAND 1¢ 7
.06 SILTY SAND g8 5
.31 SILTY SAND & 4
93 SANDY SILT AND SILT 4 3
1 SILTY SAND 32
33 SANDY STLT AND SILT 3 2
.03 SILTY SAND 3 2
1 SILTY 3AND 302
11 SANDY SILT AND SIL™ 3 2
11 SANDY SILT AND SILT 3 2
H SANDY SILT AND SILT 3 2
.1 SANDY SILT AND SILT 3 2
10 SILTY SAND 3 2
10 SILTY SAND 3 02
7 SILTY SAND 4 2

2 SANDY SILT AND SILT 5 3
.50 SILTY SAND 6 4
.73 SANDY SILT AND SILT 4 3
z1 STLTY SAND 4 3
.25 SILTY SAND 32
08 SILTY SAND 3 2
07 SILTY SAND 4 2
.56 SILTY SAND & 3
.55 SILTY SAND 5 3
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. AE-88473

INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 18

. DEPTH QC Fz TR SCIL EEHAVIOR TYPE SPT DS0 PHI DR 2L sU
‘ ¥FT. TSF. TST % N N1 MM DEG % TSF T8F
- 55.1 22.4 0.8 0.1i8 SILTY 3AND 6 4 0.09 28 20 2.1¢C -~
5.2 16.9 4.1 J.135 SILTY S5AND 5 3 0.08 28 20 2.1¢ --

w 55.4 12.% ¢.1 ¢.g:Z SANDY SILT AND SILT 4 3 0.p38 2 20 2,11 o~
56.5 12.2 0.0 5.18 SILTY SAND 3 2 0.08 26 20 2.11 --

- 5.7 11.86 0.0. 5.09 EILTY SAND 3 2 0.09 26 20 Z.iZ ==
55.9 10.8 0.0 0.09 <LTY SAND 2 2 0.0% 26 20 2.12 =

-~ 56.0 10.2 0.9 ©0.1C STLTY SAND 3, 2 0.08 26 20 2.13 ~--
56.2 8.2 0.0 ©0.:1 SANDY SILT AND 3ILT 3° 2 0.05% 25 20 2.13 ~--

3 56.4 8.2 0.2 0.1Z2 SANDY SILT AND SILT 3 2 0.05 24 20 2.14 --
3 56.5 8.1 0.0 0.12 SANDY EILT AND SILT 3 2 0.05 2& 20 2.14 -~
= 56.7 7.5 0.0 0.13 SANDY SILT AND SILT 2 2 0.05 24 20 2.15 -~
- 6.9 8.7 0.0 0.11 SANDY S1ILT AND SILT 3 2 0.05 25 20 2.15 -~
% 57.0 9.4 0.0 0.11 SANDY SILT AND SILT 3 2 0.05 25 20 2.16 --
# 57.2 10.3 0.0 0.10 SILTY SAND 3 2 0.08 25 20 2.16 -~
57.3 10.3 0.0 0.10 SILTY SAND 3 2 0.08 25 20 2.17 ==

37.5 10.2 6.0 0.2 SILTY SAND 302 6.06 25 20 2.17 -

57.7 11.1 0.1 0.72 SANDY SILT AND SILT 4 2 0.04 256 20 2.18 -~

57.8 12.0 0.1 1.08 SANDY SILT AND SILT 4 3 0,04 26 20 2.18 -~

58.0 14.5 0.2 1.3 SANDY SILT AND SILT 5 3 0.04 27 20 2.19 -~

3 8.2 16.3 0.1 0©.61 SILTY SAND 5 3 0.07 28 20 2.2 -
g 5.3 12.3 0.1 0©.8: SANDY SILT AND SILT 4 3 0.04 26 20 2.20 -
b 58.5 10¢.38 0.1 ©£.55 SANDY SILT AND SILT 2 2 0.05 26 20 2.21 ==
58.7 0.2 0.1 0.58 SANDY SILT AND SILT 3 2 0.04 25 20 2.21 -~

p 53.8 12.6 0.2 1.58 SANDY SILT AND SILT 5 3 0.03 268 20 2.22 -
% 39.0 13.3 0.4 2.4° SANDY SILT AND SILT 6 4 0.02 27 20 2.22 =+~
* 59.2 17.6 0.5 2.95 SANDY SILT AND SILT g 5 0.01 28 20 2.23 ~-
56.3 18.4 &¢.5 2.867 SANDY SILT AND SILT 7 5 0.02 28 20 2.2 -

E 59.5 16.9 0.4 2.80 SANDY SILT AND SILT 7 5 0.02 28 20 2.2 -
Bl 38.6 15.0 0.4 2.47 SANDY SILT AND SILT 6 £ 0,02 2 20 2.24 =
59.8 14.5 0.3 1.38 SANDY SILT AND SILT 5 3 0.03 27 20 2.25 -~

- 60.0 13.6 0.2 1.40 SANDY SILT AND SILT 5 3 0.04 27 20 2.25 ~~
ﬁ 0.1 13.6 0.2 1.18 SANDY SILT AND SILT 5 3 0.04 27 20 2.26 =~
P 60.3 13.0 0.1 0.82 SANDY SILT AND SILT 4 3 0.04 26 20 2.26 ~=
60.5 13.6 0.1 0.74 SANDY SILT AND SILT 4 3 0.05 27 20 2.27 ~--

3 60.6 3.5 0.1 0.72 SANDY 3ILT AND SILT 4 3 0,05 27 20 2.27 ==~
3 60.8 13.5 0.1 0.74 SANDY SILT AND STLT 4 3 0.05 27 20 2.28 w~
61.0 13.6 0.1 (§.74 SANDY SILT AND SILT 4 3 0.05 27 20 2.28 -~

61.1 13.1 0.1 0.6% SANDY SILT AND SILT 4 3 0.05 26 20 2.29 -

3 61.3 12.9 0.1 0.85 SANDY SILT AND SILT 4 3 0.05 26 20 2.2 ——
i 61.4 14.4 6.2 1.18 SANDY SILT AND SILT 5 3 0.04 27 20 2.3 -
1.6 15.¢ 0.2 1.53 SANDY SILT AND SILT 3 3 0.04 27 20 2.30 -~

_ 61.7 17.0 0.2 1.41 SANDY SILT AND SILT 6 4 0.04 28 26 2.3 e
K 8l.9 20.8 0.3 1.25 SILTY SAND 6 4 0.05 2 20 2.31 -

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 18

CEPTH QC rs FR 30IL BEHAVICR TYPZ SPT D50 PHI DR PO
T TET. TSFE % N H1 MM DEG % TSP TS

W

82.1 -4 0.2 0.39 SILTY SAND & 4 0.07 29 20 2.22
62.2 24.3 2.2 0.74 SILTY 3AMND 7 4 0.08B 29 20 2.32
62.4 24.5 0.1 0.4 SILTT SAND 7 4 3.95 2 20 2.23
2.6 21.1 0.1 0.57 SILTT SAMD 5 4 G.08 19 20 2.323
62.7 12.2 0.0 .05 3ILTY SAND 5 2 0.10 238 20 2.34
2.2 12.2 3.3 0.C.7 EILTY SAND < 2 0.0% Z7 20 2.34
3.1 12.2 0.9 0.03 SILTY SAND 3 20.09 26 20 2.3
: 3.2 12.% 0.3 0.08 SILTT 3AND 3 2 0.0% 26 20 2.3

6.4 14.2 5.0 0.0 SILTY SAND ¥ 20.10 27 20 2.36
63.5 15.0 0.8 0.27 ILTT EAND + 2 0.16 27 20 2.38
3.7 15.0 6.2 2.23 SANDY 3ILT AND 3T.T s 4 0.92 27 20 2.37
63.9 43.3 0.7 1.:=:® STLTY SAND 13 8 0.07 32 20 2.37
64.0 172.0 0.7 0.42 SAND 24 15 1.60 39 538 2.33
64.2 265.1 2.7 0.26 SAMND 24 21 1.95 41 77 2.38
64.4 308.2 0.7 0.22 SAND AND GRAVEL 36 22 2.87 42 83 2.23
64.5 324.3 1.1 0.3 SAND AND GRAVEL 40 25 2.14 32 85 2.39
64.7 325.7 1.3 0.40 SAND » 26 1.96 42 385 2.40
64.9 345.5 2.0 Q.58 SAND 45 28 1.83 42 87 2.40
65.0 336.5 3.2 0.324 SAND 43 20 1.49% 42 86 2.41
63.2 336.5 1.9 0.8% SAND 44 27 1.84 42 86 2.41
65.4 340.% 1.1 0.33 SAND AND GRAVEL ¢1 25 2.38 42 386 2.4z
65.3 365.2 1.3 0.258 SAND AND GRAVEL 44 27 2.56 42 89 2.43
65.7 419.7 1,2 Q.29 SAND AND GRAVEL 47 29 3.35 43 935 2.43
65.8 350.3 2.0 0.238 SAND AND GRAVEL 8l 38 3,47 44 109 2.24
66.0 646.0 2.9 73 45 2.27 45 100 2.44

0.45 SANL AND GRAVEL




Eliiaid

bronuziind

LR ]

LRI Lkt 1

o

DEPTH

ET

.

;ﬁ'Ld;-JD;}O;-.E.U!U)NDLD"-ll..ﬂthNHLDﬂm»hbJHlD\JG\DPNN\DmChsPLdH

T

1
1
i
1
1
1
i
1
1
1
"1
1
1
1
1
3
4
3
3
2
3
2
2
1
1
1
1
1
1
1
1

1

QcC
8F.

6.3
3.6
3.0
7.8
6.1
5.0
4.2
6.3
7.7
6.3
8.2
5.0
6.3
3.0
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INTERPRETED CONE PENETRATION TEST DATA

CLIENT: HOWARD HUGHES PROPERTIES
JOB NO: AE-BB473
DATE: JANUARY 30, 1989
ELEVATION: 12.3 FT
UNIT WEIGHT OF SOIL: 125 PCF
DEPTHTO GROUND WATER: 10.1 FT
FR SOIL BEHAVICOR TYPE SPT
% N N1
2.57 SANDY SILT AND SILT 25

3.68 CLAYEY SILT AND SILTY CLAY
3.21 CLAYEY SILT AND SILTY CLAY
2.72 SANDY SILT AND SILT

3.23 CLAYEY SILT AND SILTY CLAY
3.74 CLAYEY SILT AND SILTY CLAY
3.84 CLAYEY SILT AND SILTY CLAY
3.68 CLAYEY SILT AND SILTY CLAY
3.44 CLAYEY SILT AND SILTY CLAY
3.74 CLAYEY SILT AND SILTY CLAY
3.52 CLAYEY SILT AND SILTY CLAY
2.73 SANDY SILT AND SILT

OV WO mDm I~ =)~~~
o
w

3.37 CLAYEY SILT AND SILTY CLAY 16
3.38 CLAYEY SILT AND SILTY CLAY 13
5.47 CLAY 12 25
2.66 SANDY SILT AND SILT 14 27
3.27 SANDY SILT AND SILT 16 31
3.31 SANDY SILT AND SILT 15 28
3.15 SANDY SILT AND SILT 13 25
3.40 SANDY SILT AND SILT 13 23
2.56 SANDY SILT AND SILT 12 22
2.91 SANDY SILT AND SILT 12 21
2.57 SANDY SILT AND SILT 9 16
2.53 SANDY SILT AND SILT 7 13
1.80 SANDY SILT AND SILT 6 10
2.38 SANDY SILT AND SILT 5 9
3.03 CLAYEY SILT AND SILTY CLAY 5 9
3.2% CLAYEY SILT AND SILTY CLAY 5 9
2.85 CLAYEY SILT AND SILTY CLAY 5 9
3.13 CLAYEY SILT AND SILTY CLAY 5 9
2.85 CLAYEY SILT AND SILTY CLAY 35 8
3.19 CLAYEY SILT AND SILTY CLAY 4 7
2.73 CLAYEY SILT AND SILTY CLAY 4 7
2.17 SANDY SILT AND SILT 5 8B

(CONTINUED)

D50
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PHI DR
DEG %
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- a0

- am

PO
TSF

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.25
0.2

0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34

83U
TS8F

0.85
0.93
1.00
0.83
0.88
1.02
1.10
1.01
1.13
1.01
0.80
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T.-20

DEPTH QC s FR SOIL BEHAVIOR TYPE SPT D50 PHI DR PG
FT. TSF. TSE. % N N1 MM DEG % TS8F
5.6 8.5 6.3 2.74 CLAYEY SILT AND SILTY CLAY 4 7 ~we= == ——u 0.33
5.8 10.3 5.2 1.8t SANDY SILT AND SILT 4 7 0.0 34 20 0.3%
6.0 12.2 0.2 1.3 SANDY SILT AND SILT 4 7 ¢.04 35 21 9.27
6.1 14.2 0.2 1.90¢ SANDY SILT ANL S5ILT 5 7 0.0& 386 22 0.28
5.2 1i1.7 0.2 1.83 SANDY SILT AND SILS 1 & 6.0 24 20 0,39
5.3 12.2 9.2 1.5Z SANDY EILT AND SILT 5 7 0.83 35 20 9.40
6.6 12.2 0.2 1.80 SANDY SILT AND SILT S 7 0.83 34 20 0.a1
6.8 12.7 0.0 1.7 SANEY SILT AND SILT 5 7 0.02 34 20 0,32
7.0 9.2 0.2 2.49 CLAYEY SILT AND SILTY CLAY & 6 —=m - == (.43
7.1 10.8 0.2 1.83 SANDY SILT AND SILT 4 6 0.02 324 20 0.44
7.3 10.8 0.2 1.85 SANDY SILT AND SILT 4 6 0.02 33 20 0.4s
7.4 9.5 0.2 2.0C SANDY SILT AND SILT 4 & 0.02 33 20 0.47
7.6 9.8 0.2 1.7¢ SANDY SILT AND SILT 4 5 0.02 32 20 0.28
7.8 11.0 0.2 1.5 SANDY SILT AND SILT 4 6 0.03 33 20 0.49
7.9 12.8 0.2 1.49 SANDY SILT AND SILT 5 & 0.03 32 20 0.50
8.1 12.2 0.2 1.80 SANDY SILT AND SILT 5 6 0.03 33 20 0.51
B.3 10.5 0.2 1.72 SANDY SILT AND SILT 4 5 0.02 33 20 0.52
8.4 13.6 0.3 1.84 SANDY SILT AND SILT 5 7 0.03 34 20 0.53
8.6 9.9 0.2 2.13 SANDY SILT AND SILT 4 6 0.01 32 20 0.54
8.8 5.8 0.2 2.21 CLAYEY SILT AND SILTY CLAY 3 4 com ci wem 0.55
8.9 8.2 0.2 2.32 CLAYEY SILT AND SILTY CLAY 4 5 cwme =e com d.56
9.1 10.2 0.3 2.56 CLAYEY SILT AND SILTY CLAY 5 5 =ew cc me- 0.5
9.3 10.2 0.4 4.02 CLAYEY SILT AND SILTY CLAY 6 7 wee - —o- 0.58
9.4 10.8 0.4 3.351 CLAYEY SILT AND SILTY CLAY 6 7 =we o= cw- 0.52
8.6 9.5 0.4 3.68 CLAYEY SILT AND SILTY CLAY 3 7 —ne= == «e- 0.60
8.7 12.2 0.4 3.10 CLAYEY SILT AND SILTY CLAY 6 7 —re == ~=- 0.61
9.9 13.6 0.5 3.53 CLAYEY SILT AND SILTY CLAY 7 9 =wm= oe —on 0.52
10.1 11.6 0.5 4.24 CLAYEY SILT AND SILTY CLAY 7 8 === == —cn ¢.63
10.2 2.2 0.4 2.94 CLAYEY SILT AND SILTY CLAY 6 7 === - -2a 0.64
10.4 3.0 0.5 0.55 SAND 13 16 1.21 42 63 0.64
10.6 85%.3 0.8 ¢§.82 SAND 17 21 0.75 42 66 0.65
0.7 55.8 1.2 2.10 SILTY SAND 17 20 0.06 40 50 0.85
16.9 23.1 0.8 3.46 CLAYEY SILT AND SILTY CLAY 11 13 === == === (.66
11.1 13.4 0.5 3.95 CLAYEY SILT AND SILTY CLAY 7 O === == —en .66
11.2 33.6 0.4 1.25 SILTY SAND 10 12 0.07 37 34 0.87
11.4 58.5 0.5 0.77 SAND 13 15 0.4% 40 50 0,87
11.5 66.6 0.4 (.65 SAND 12 15 0.37 40 55 0.53
11.7 61.6 0.5 $.58 SAND 14 17 0.38 40 52 0.63
11.3 55.8 0.5 0.88 SAND 14 17 0.16 39 2 0.63
12.0 50.3 0.4 0.83 SILTY SAND 13 15 0.20 32 45 0.69
2.2 43.5 0.4 0.94% SILTY SAND 12 14 0.09 2 1 0.73
12.4 33.5 0.1 1.28 SELTY SAND 10 12 6.07 37 33 0.790
2.5 27.2 0.3 1.1 SILTY SAND 8 9 0.07 36 27 0.71

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

' C.P.T. - 20

DEFPTH QcC FS ER SOIL BEHAVICR TYPE SPT D50 PHT DR PO BU
FT. TS8F. TST. % N N1 MM DEG % TSFP T3F.
12.7 27.5 6.2 0.73 SILTY SAND 4 5 0.08 36 27 0.71 --

2.% 23.1 0.3 1.25 SILTY SAND 7 & 6.06 35 22 0.72 ~-~-
13.0 5.0 0.2 1.i17 SANDY SILT AND SILT 5 6 0.04 33 26 0.72 -~
13.2 2.2 0.2 1.22 SANDY SILT AND SILT 2 5 9.04 32 290 0,73 ~-
13.3% B.O 0.1 1.82 SANDY SILT AND SILT 3 & 0.42 30 20 0.73 --
13.5 6.3 0.1 1.7€¢ SANDY SILT AWD 3ILT 3 26,01 29 20 0.74 -~
13.7 8.1 0.2 2.37 CLAYEY SILT AND SILTY CLAY 4 4 «—wwu =oc —o- G.74 0.45
i3.8 6.8 0.2 3.24 CLAYIY SILT AND SILTY CLAY 4 4 === =e we- 0,75 5.37
14.0 3.4 0.2 3.39 CLAY 5 6 wes mm o-=e 0,75 0,28
14.2 5.0 0.1 2.21 QLAVEY SILT AND SILTY CLAY 2 3 =re == —w- 0.76 0.25
14.3 4.1 0.1 1.72 CLAYEY SILT AND SILTY CLAY 2 2 =m= == w-- 0.76 0.2C
14.5 4.1 0.1 1.72 CLAYEY SILT AND SILTY CLAY 2 2 =me == —== 0.77 0.20
14.7 4.1 0.1 1.47 CLAYEY SILT AND SILTY CLAY 2 2 === wa —o= 0.77 0.20
14.8 4.1 0.3 1.94 CLAYEY SILT AND SILTY CLAY 2 2 =~rm= == === 0.78 0.20
15.0 10.8 0.1 1.2 SANDY SILT AND SILT 4 4 0.03 31 20 0.78 -~
15.2 23.1 0.2 0.74 SILTY SAND 7 7 0.08 34 20 0.79 -~
15.3 45.6 0.1 0.31% SAND 8 8 1.12 38 39 0.79 --
13.5 54.4 0.3 0.51 SAND 10 11 0.8% 39 44 D.80 -~
15.7 51.6 0.4 0.78 SAND 13 14 0.1% 38 42 0,81 --
1.8 43.5 0.0 0.09 SAND 6 7 1.71 37 37 0.81 .-
16.0 38.1 0.4 0.85 SILTY SAND 10 12 0.08 37 32 0.82 -~
16.2 1%.0 0.3 1.7 SANDY SILT AND SILT & 7 0.04 33 20 0.82 -~
16.3 24.5 0.3 1.18 SILTY SAND 7 8 0.06 34 20 0.83 -~
16,5 20.4 0.3 1i.23 SILTY SAND 8 7 0.05 34 20 0.83 ~-
le.7 13.6 0.2 1.40 SANDY SILT AND SILT 5 5 0.04 31 20 0.84 -
16.8 8.1 0.1 1.386 . SANDY SILT AND SILT 2 3 0.03 29 20 0.84 -~
17.0 5.4 0.1 1.2 EANDY SILT AND SILT 2 % 0.02 27 20 0.8 --
17.2 5.4 0.1 1.25% SANDY SILT AND SILT 2 2 0.02 27 20 0.35 ~-
17.3 5.4 0.1 1.€5 CLAYZIY SILT AND SILTY CLAY 2 3 ~we~ ~u === (0,86 0,27
17.5 5.4 0.1 1.47 SANDY 3ILT AND SILT 2 2 0.01 27 26 0.86 --
17.7 5.4 0.1 1.12 SANDY SILT AND SILT 2 2 0.02 27 20 Q.87 --
17.8 5.0 0.0 0.80 SANDY SILT AND SILT 2 2 0.03 26 20 0.87 --
18.0 5.3 0.0 0.78 SANDY SILT AND SILT 2 2 0.03 27 20 0.88 --
18.1 5.4 0.1 0.92 SANDY SILT AND SILT 2 2 0.03 27 20 0.88 ~--
18.3 5.4 0.1 1.11 SANDY SILT AND SILT 2 26.02 27 20 0.89 -~-
18.5 5.4 0.1 0.33 SANDY SILT AND SILT 2 2 0.03 27 20 0.89 -~
18.6 5.4 0.1 0.92 SANDY SILT AND SILT 2 2 0.03 27 20 0.90 -~
18.8 5.4 0.0 0.74 SANDY SILT AND SILT 2 2 0.03 27 20 0.30 --
15.0 3.4 0.0 0.74 SANDY SILT AND SILT 2 2 0.03 27 20 0.21 --
19.1 5.4 0.6 0.13 SANDY SILT AND SILT 2 2 0.05 27 20 0.31 --
18.3 5.4 0.0 0.55 SANDY SILT AND SILT 2 20.04 27 20 0.92 -
12.5 5.4 0.0 0.74 SANDY SILT AND SILT 2 2 0.83 27 20 0.32 --
19.6 5.4 0.0 0.7¢4 SANDY SILT AND SILT 2 2 0.03 26 20 0.83 ~--

(CONTINUED
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 20

DEPTH QcC Ts R 3011 BEHAVIQR TYPE SPT D50 PHI DR PO sU
FT. TSF. TEF % N NI MM DEG % TSF TSF.
12.8 5.4 0.8 0.7: SANDY SILT AND SILT 2 2 0.03 26 20 0,92 -
12.9 5.4 ¢.3 0.74 SANDY SILT AND SILT 2 2 0.03 26 20 0.94 -
2G.1 5.4 0.5 0.35 SEANDY SILT AND SILT 2 2 0.04 26 20 £.%4 -~
2G.3 5.2 0.0 0.3¢6 SANDY SILT AND BILT 2 2 0.04 26 20 0.95 -
20.4 5.4 0.8 6.5 SANDY 3ILT AND SILT 2 2 9.04 26 20 0.3% w-
20.6 5.7 6.0 C.E3 SANDY SILT AND SILT 22 0.04 27 20 0.96 --
20.8 5.8 0.0 : 0.53 SANDY SILT AND SILT Z2 2 0.08 26 20 0,97 -~
20.9 5.4 0,1 0.8 SANDY IILT AND SILT 2 2 0.03 26 20 0.97 -~
21.1 5.4 0.1 1.1i¢0 SANDY SILT AND SILT 2 2 0.02 26 20 0.9 ~--
21.3 5.4 €.1 1.65 CLAYEY SILT AND SILTY CLAY 2 2 =me == =m= (.98 7.2
21.4 5.4 0.1 1.47 SANDY SILT AND SILT < 2 0.01 26 20 0.99 -~
21.5 5.4 0.1 1.2 SANDY SILT AND SILT 2 2 0.02 26 20 0.89 -~
21.8 5.4 ¢.1 9d.82 SANDY SILT AND SILT 2 2 0.03 26 20 1.00 =~
21.9 5.4 0.1 1.10 SANDY SILT AND SILT 2 2 ¢.02 26 20 1.00 ~--
22.1 5.4 0.1 1.10 SANDY SILT AND SILT 2 2 0.02 26 20 1.01 =~
22.2 3.4 0.1 1.29 SANDY SILT AND SILT 2 2 0.02 26 201.01 ~--
22.4 5.4 6.0 0.558 SANDY SILT AND 3ILT 2 2 0.04 268 20 1.02 -
22.6 3.4 0.1 1.10 SANDY SILT AND SILT 2 2 0.02 26 206 1.02 ~~
22.7 4.1 0.1 1.46 CLAYEY SILT AND SILTY CLAY 2 2 =we o === 1.032 0.17
22.9 5.4 0.1 0.9z SANDY SILT AND SILT 2 2 0.03 26 20 1.03 ==
23.1 5.8 0.0 0.5¢6 SANDY SILT AND SILT 2 2 0.04 25 20 1.04 ~=
23.2 3.4 0.0 0.38 SANDY SILT AND SILT 2 2 0.04 26 20 1.04 <~
23.4 5.4 0.1 1.10 SANDY SILT AND SILT 2 2 0.92 268 20 1.05 -~
23.6 5.4 0.t 1.29 SANDY SILT AND SILT 2 2 0.02 26 20 1.05 --
23.7 5.4 0.1 1.Z29 SANDY SILT AND STLT 2 2 0.02 26 20 1.06 -~
23.9 5.7 0.1 1.23 SANDY SILT AND SILT 2 2 0.02 26 20 1.068 -~
24.0 5.4 0.1 1.25% SANDY SILT AND SILT & 2 0.02 26 20 1.07 ~--
24.2 5.4 0.1 (.92 SANDY SILT AND SILT 2 2 0.03 26 20 1.07 --
24.4 5.4 0.0 0.74 SANDY SILT AND SILT 2 2 0.03 26 20 1.08 -~
24.5 5.4 0.0 0.327 SANDY SILT AND SILT 2 20.04 26 20 1.08 =~-
24.7 5.4 6.0 0,37 SANDY SILT AND SILT 2 2 0.04 26 20 1.09 ~--
24.89 5.5 0.0 0.E55 SANDY SILT AND SILT 2 2 0.04 26 20 1.098 o~
25.0 5.4 0.0 0.74 SANDY SILT AND SILT 2 2 0.03 26 20 1.10 =--
25.2 5.4 0.1 1.10 SANDY SILT AND SILT 2 2 0.02 26 20 1.10 -~
25.4 6.0 0.1 1.18 SANDY STLT AND SILT 2 2 0,02 26 20 1,11 ==
25.5 6.8 0.1 1.03 SANDY SILT AND SILT 2 20,03 27 20 1.11 --
25.7 6.8 0.0 0.15 SANDY SILT AND SILT 2 2 0.95 27 20 1.1 ~w-
25.9 6.8 0.1 1.1 SANDY SILT AND SILT 3 2 0.03 27 20 1.12 w-
26.0 4.1 9.1 1.72 CLAYEY SILT AND SILTY CLAY 2 2 ~w= == === 1,13 9.15
26.2 6.2 0.1 1.14 SANDY SILT AND SILT 2 2 0.03 26 20 1.13 ==
26.3 6.8 0.1 1.18 SANDY SILT AND SILT 3 2 0.03 27 20 1.14 --
26.5 6.8 0.1 1.18 SANDY SILT AND SILT 3 2 0.03 27 20 1.14 -~
26.7 6.6 0.1 1.21 SANDY SILT AND SILT 3 2 0.02 26 20 1.15 -

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 20

DEPTH QC rs FR SCIL BEHARVIOR TYPE SPT D50 PHI DR PO sU
FT. TSE. TSF % N N1 MM DEG % TSP TSF.
26.8 6.1 0.0 0.583 SANDY SILT AND SILT 2 2 0.04 26 20 1.1 -~
27.0 6.8 0.0 0.15 SANDY SILT AND SILT 2 2 0.05 26 20 1.18 ~-
27.2 3.4 0.9 0.13 SANDY SILT AND SILT 2 2 0.05 25 20 1.17 ~--
27.3 5.4 0.9 ©£.74 SANDY STLT AND SILT 2 20.03 25 20 1.17 --
27.5 6.0 0.0 0.87 SANDY SILT AND SILT 2 2 0.084 26 201.18 -~
27.7 5.4 0.1 1.1 SARDY SILT AND SILT 2 2 0.02 2 201.18 -~
27.8 5.7 0.0 0,71 SANDY SILT AND SILT 2 2 0.03 2% 201.19 -~
28.0 5.4 0.1 2.92 SANDY SILT AND SILT 2 2 0.02 25 2% 1.192 --
28.1 5.4 0.1 1.1¢C SANDY SILT AND S5ILT 2 2 0.02 25 26 1.20 --
28.3 5.6 0.1 1.44 SANDY SILT AND SILT 2 2 0.02 25 206 1.20 -~
28.5 6.3 0.1 1.32 SANDY SILT AND SILT 3 02 0.02 26 20 1.2%1 -
28.6 6.8 0.1 1.47 SANDY SILT AND SILT 3 2 0.02 26 20 1.21 -
28.8 6.9 0.1 1.16 SANDY SILT AND SILT 3 2 0.03 26 20 1.22 ~=
29.0 6.8 0.0 0.15 SANDY SILT AND SILT Z2 2 0.05 26 20 1.22 ==
29.1 6.8 0.1 1.32 SANDY SILT AND SILT 3 2 0.02 26 20 1.23 ~=
29.3 4.8 0.1 2.03 CLAYEY SILT AND SILTY CLAY 2 2 === == w=w= 1.23 0.19
29.5 6.8 0.1 1.03 SANDY SILT AND SILT 2 2 0.03 26 20 1.24 -~
29.6 3.9 0.0 0,58 SANDY SILT AND SILT 2 20,03 25 20 1.24 -
25.8 5.3 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 25 20 1.25 -~
30.0 5.6 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 2% 20 1.25 ~--
30.1 5.7 0.0 0©0.1i8 SANDY SILT AND SILT 2 2 0.05 25 20 1.26 @ w-
30.3 5.5 0.0 0.18 SANDY SILT AND SILT 2 2 0.05 25 20 1.26 ~--
30.4 5.7 0.0 0.17 SANDY SILT AND SILT 2 2 0.05 25 20 1.27 =~-
30.6 6.1 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 26 20 1.2 -
30.8 6.3 0.0 0.16 SANDY SILT AND SILT 2 2 0.05 26 20 1.28 =~
30.9 5.8 ¢.0 C.44 SANDY SILT AND 3ILT 2 2 0.04 26 20 1.28, -~
31.1 6.8 0.1 0.88 SANDY SILT AND SILT 2 2 0.03 26 20 1.29 ~--
31.3 6.8 0.1 1.32 SANDY SILT AND SILT 3 2 0.02 26 20 1.29 -~
31.4 8.2 0.1 1.35 SANDY SILT AND SILT 3 30.03 27 20 1.30 ~--
31.6 8.2 6.2 2.08 SANDY SILT AND SILT 4 3 0.01 27 20 1.30 -~
31.8 9.5 0.1 1.47 SANDY SILT AND SILT 4 3 0.03 28 20 1.31 --
31.9 9.8 0.1 1.43 SANDY SILT AND SILT 4 3 0.03 28 20 1.31 ~--
32.1 8.2 0.1 1.72 SANDY SILT AND SILT 3 3 0.02 27 20 1.32 -
32.3 8.3 0.1 1.70 SANDY SILT AND SILT 3 3 0.02 27 20 1.32 =~
32.4 8.2 0.2 1.84 SANDY SILT AND SILT 3 3 0.02 27 20 1.33 -~
32.6 7.6 0.2 2.23 CLAYEY SILT AND SILTY CLAY 3 3 =wew —m we= 1.33 0.35
32.7 8.2 0.2 2.2 SANDY SILT AND SILT 4 3 0.01 27 20 1.3 —
32.9 8.3 0.2 1.94 SANDY SILT AND SILT 3 3 0.02 27 20 1.2 -=
33.1 8.2 0.1 1.47 SANDY SILT AND SILT 3 30,0227 20 1.3% =~
33.2 6.9 0.1 1.01 SANDY SILT AND SILT 3 2 0.03 26 20 1.36 -
33.¢4 7.10.1 0.70 SANDY SILT AND SILT 2 2 0.04 2 20 1.3 -
23.6 7.4 0.1 0.82 SANDY SILT AND SILT 3 2 0.03 26 20 1.37 --
33.7 7.6 0.1 1.08 SANDY SILT AND SILT 3 2 0.03 26 20 1.37 ==

(CONTINUED)
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INTERPRETED CONE PENETRATION TEST DATA

.07
.73
255
.91
.50
.82
L9z
.99
.68

-
i

.51
62
.28
-48
.76
.70

7Q

- f

.77
.01

-

.94
.86
.34
.73
.43

M
4

.80
.26
.94
.54
.84
.08
71
.18
.63
.67

-
[

.31

a2

L.

.4z
.16
»53
.95

C.P.T. - 20

30IL BEHAVIOR TYPES

SANDY
SANDY
SANDY

SILT AND
SILT AND
SILT AND
SANDY SILT AND SILT
SANDY SILT AND SILT
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
SANDY SILT AND SILT
ILTY SAND
CLAYEY SILT AND SILTY CLAY
CLAY
SANDY SILT AND SILT
SANDY SILT AND ESILT
CLAYEY SILT AND SILTY CLAY
CLAYSY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
SANDY SILT AND STLT
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
CLAYEY SILT ANWND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
CLAYEY SILT AND SILTY CLAY
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT AND SILT
STLTY SAND
SAND
SILTY SAHD
SILTY S3AND

SILT
SILT
SILT

(CONTINUED)
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D50 PHI DR PO
MM DEG % TSF
0.92 27 20 1.38
0.61 27 20 1.38
0.02 27 20 1.39
0.02 27 20 1.3%
0.02 27 20 1.40
—mr e mee 1,40
e e e 1.41
mm— we eee 1,41
------ ——— 1,42
0.01 30 26 1.4z
0.10 29 20 1.43
————————— 1.43
--------- 1.44
0.02 28 20 1.44
0.01 28 20 1.45
m=w e mme 1,45
mrm me —mw 1,46
— e eee 1,46
rm— e een 1.47
--------- 1.47
~~~~~ mme 1.48
~~~~~~~~~~ 1.48
mmm e eee 1,49
mme e —ee 1,49
0.02 29 20 1,50
0.02 29 20 1.50
0.03 29 20 1.51
0.04 29 20 1.51
0.02 28 20 1.52
0.02 29 20 1.52
0.02 30 20 1.53
mmm == —ee 1,54
—m= em me- 1.82
--------- 1.5%5
0.01 34 20 1.55
0.04 35 23 1.56
0.04 35 23 1.56
¢.02 35 22 1.57
0.03 36 28 1.57
0.10 37 39 1.:58
0.39 38 33 1.53
0.09 37 37 1.%89
0.06 35 21 1.59
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INTERPRETED CONE PENETRATION TEST DATA

H

0= - (0N ~3 W P+ O U L LY G0~

=
(L]

I3 o
Ha

3 L
2%

Pt Do in ~J
R B (% IR = 2]
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n
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.86
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C.P.T. - 20

3GIL BEHAVIOR TVPE 5PT
N N1

SENDY 3ILT AND SILT 11 3
SANDY STILT AND SILT 8 5
SANDY SILT AND SILT 5 5
SANDY SILT AND SILT 6 5
SANDY SILT ARD SILT 5 5
SANDY SILT AND SIL 5 6
SANDY SILT AND SILT 8 5
CLAYEY SILT AND SILTY LAY 12 9
CLAYEY SILT AND SIL™Y CLAY 14 11
SILTY SAND 16 12
SAND 2010

SAND 14 11

SILTY SAND 21 17
SILTY SAND 19 15
SILTY SAND 20 16
SILTY SAND 19 15
SILTY SAND 19 15
SILTY SAND 18 14
SAMD 16 12

SAND 18 14

SILTY SAND 21 186
SILTY SAND 20 15
SILTY SAND 20 15
SAND 11

SAND 10

SAND 11

SAND 12

SILTY SAND

SILTY SAND

SILTY SAND

SILTY SAND
SANDY SILT AND SILT
SANDY SILT AND SILT
SANDY SILT . AND SILT
SANDY SILT AND SILT

P b B p e b
0~ 0 W O ~F W L b s
[
w

-
6

5

6

SANDY SILT AND SILT 6
SILTY SAND 11 8
SILTY SAND 3 10
SILTY SAND 12 ¢
SAND 14 10

SAND 15 11

SAND 17 13

SAND 17 12

(CONTINUED)

D50
MM

0.383
£.02
0.04
J.04
£.03
0.04
0.03

0.07
0.21
1.04
0.08
0.07
0.07
0.07
0.06
0.08
0.38
.25
0.08
0.10
0.10
C.37
1.18
1.02
7.83
.09
0.06
0.09
0.08
0.04
0.03
0.03
0.02
0.03
0.05
0.08
0.03
0.99
1.567
1.48
1.04

AE-88473

PHI DR
DEG 3

2 20
3 20
3 20
3c 20
390 20
31 20
30 20
35 24
36 34
37 313
37 36
36 30
36 32
36 30
36 30
36 29
3g 32
36 34
36 34
36 34
36 34
37 37
37 38
37 38
37 37
36 31
35 24
35 25
34 20
32 20
36 20
29 20
29 20
30 20
33 20
34 20
33 20
36 35
g 47
38 49
37 42
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AE-88473

INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 20

50LIL BEHRVICR TYPE SPT D30 PHI DR PO
N N1 MM DEG % TS8T

ge 1
o

.83 SAMD 1% 11 0.58 36 22 1.8:2
ol S§ILTY SAND 12 11 0.09 35 22 1.82
74 SILTY 3AND 3 7 0.05 321 20 1.83
5 SANDY SILT AND SILT 5 4 0.05 2% 20 1.82
6 SANDY SILT AND SILT & 4 0.04 22 20 1,34
24 SANDY SILT AND SILT & 4 92.02 28 20 1.84
30 SANDY SILT AND SILT & 5 0.02 2 20 1.8¢F
LE3 SANDY SILT AND SILT 7 5 0.02 28 29 1.85
.05 SANDY SILT AND STLT 5 4 £.03 28 20 1.85
iy SANEY SILT AND SILT 6 &4 0.05 29 20 1.86
.93 SANDY 3ILT AND SILT 6 4 0.03 28 20 1.87
.08 SANDY SILT AND SILT & 5 0,03 29 20 1.87
.63 SANDY SILT AND 3ILT & 5 0.04 29 20 1.838
.53 SAND 10 7 0.78 34 20 1.88
80 SAND 13 9 0.28 34 21 1.89
.48 SAND 9 7 0¢.90 34 20 1.89
.21 SILTY SAND 10 7 0.07 32 20 1.%0
98 SANDY SILT AND SILT 7 5 0.03 29 20 1.80
25 SANDY SILT AND SILT 5 30,04 28 20 1.91

& SANDY SILT AND SIL 2 3 0.0% 27 20 1.92
29 SANDY SILT AND SILT 4 3 0.03 26 20 1.9z
.10 SANDY STLT AND SILT 2 3 0¢.04 256 20 1.93
.28 SRNDY SILT AND SILT 4 3 0.03 26 20 1.93
.23 SANDY SILT AND SILT 4 3 0.03 26 20 1.94
.38 SANDY SILT AND SILT 4 3 0.05 27 20 1.94
.52 CLAYEY SILT AND SILTY CLAY 6 4 —~== -= we-1.95
.30 SILTY 3AND 7 5 0.06 30 20 1.95%
.83 SILTY 3SAND 11 8 £.09 3. 20 1.86
.57 SAND 12 8 0.29 34 20 1.95

i SILTY SAND 12 8 0.10 33 20 1.97
.31 SILTY SAND 8 6 0.07 31 20 1.97
.86 SANDY SILT AND SILT 7 5 0.04 29 20 1.98
.01 SANDY SILT AND SILT & 4 0,03 28 20 1.98%8

P SANDY SILT AND SILT 5 4 0.04 28 20 1.99
.35 SANDY SILT AND SILT 5 4 0.04 28 20 1.99
.64 SANDY SILT AND SILT 4 3 0.03 27 20 2.00
.82 SANDY SILT AND SILT 4 3 0.04 27 20 2.00
.92 SANDY SILT AND SILT 4 3 0.04 26 20 2.01
» 15 3ANDY SILT AND SILT J 2 0.03 25 20 2.01
.06 SANDY SILT AND SILT 5 3 90.02 25 20 2.02
.14 SILTY SAND & 4 0.05 23 20 2,02
.51 SANDY SILT AND STILT 5 4 0.01 26 20 2.02
.38 SANDY SILT AND SILT 3 30.03 27 20 2.03

{CONTINUED)
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58.
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39.
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INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 20

PR Z0IL EZHAVIOR TYPE

t2 ILTY SAND
.25 SILTY SAND
.3 SANDY S5ILT AND SILT
.63 SAMNDY 3ILT mAND SILT
LOE SAHDY SILT AND SILT
.23 SILTY SAND
3 SILTY SAND
.43 SILTY SAND
35 SANDY SILT AND SILT
66 SAMDY SILT AND SILT
02 SANDY SILT AND SILT
i2 SILTY SAND
.72 SAND
.B3 SAND
.70 SILTY SAND
.24 SILTY SAND
.22 SANDY SILT AND SILT
.55 SANDY 3ILT AND SILT
.91 SANDY SILT AND SILT
.20 SANDYT SILT AND SILT
.87 SANDY SILT AND SILT
2 SANDY SILT AND SILT
18 SANDY SILT AND SILT
34 SANDY SILT AND SILT
L83 SANDY SILT AND SILT
01 SANDY 3ILT AND SILT
33 SANDY SILT AND SILT
82 SANDY SILT AND SILT
.86 SANDY SILT AND SILT
.93 SANDY S3ILT AND SILT
.28 SANDY SILT AND SILT
.74 SANDY SILT AND SILT
77 SANDY SILT AND SILT
.88 SANDY SILT AND SILT
56 SANDY SILT AND SILT
.87 SANDY SILT AND SILT
.29 SILTY SAND
.64 SANDY SILT AND SILT

.07 CLAYEY SILT AND SILTY CLAY
.70 CLAYEY SILT AND SILTY CLAY

.54 SANDY SILT AND SILT
.26 SANDY SILT AND SILT
.25 SANDY SILT AND SILT

(CONTINUED)
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30

AE-88473

DR PO 32U
% TSp Tsr.
20 2.0 -~
20 2.84  ~--
20 2.85 -
20 2.0% -
0 2.06 --
20 2.05 -~
20 2.07 -~
20 2.07 ==
20 2.08 --
20 2.68 --
20 2.05%  ~-
20 2.09 -~
22 2.10 -~
20 2,10 --
20 2,11 -~
20 2.12  =--
20 2,12 --
26 2,13 -~
20 2.13  ~-
20 2.14  ~--
20 2.14 -~
20 2.15 -~
20 2.1 -
20 2,158 -~
20 2.16 -~
20 2.17  ~--
20 2.17 -~
20 2.18 -~
20 2.18 -~
20 2.1% -~
20 2.19 -~
20 2.20 w-
20 2.20  -=-
20 2.21 -~
20 2.21 ==
20 2.22  wa
20 2.2z --
20 2.23 -
-—-= 2.23 0.74
w-= 2,24 D.48
20 2.24 -~
20 2.25 ==
20 2.25 -~
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AE-88473

INTERPRETED CONE PENETRATION TEST DATA

C.P.T. - 20

DEPTH Qc T3 IR 30IL BEHAVIOR TYpE SPT D50 PHI DR PO sU
FT. TST. TST. 5 N H1 MM DEG % T8r 78T,
62.1 10.2 0.1 1.37 SANDY SILT AND SILT ¥ 2 0.03 25 20 2.26 --
62.2 10.&8 0.1 1.2z2 SANDY SILT AMD SILT 4 2 0.02 25 20 2.26 -~
32.4  10.3 2.1 1.14 3ANDY 3ILT AND SILT 4 20.03 25 20 2.27 -~
52.6 10.2 9.1 1.1% SANDY SILT AND SILT 4 2 0.03 258 20 2,27 .-
62.7 9.3 0.1 1.22 SANDY SILT AMND SILT 2 2 0.03 25 20 2.28 --
62.2 12.2 0.1 i.zv SANEY SILT AND SILT £ 2 0.02 25 20 2.28 =~
63.1 10.2 0.1 1.27 SANDY SILT AND SILT 4 2 0.93 25 20 2.2 o
63.2 10.3 2.2 1.74 SANDY SILT AND STLT 4 3 0.0z 25 20 2.2 -
3.4 11.5 0.2 1.939 SANDY SILT AND S5ILT 5 3 0.0225 20 2.30 --

2.5 12.0 0.2 1.32 SANDY SILT AND SILT 5 3 0.02 28 20 2.30 --
€2.7 11.7 9.2 1.88 SANDY S5ILT ANMND sILT 5 3 0.02 26 20 2.31 --
63.9 12.3 0.2 1.79 SANDY SILT AND SILT 35 3 0.03 268 20 2.31 -
64.0 12.2 0.2 1.88 SANDY SILT AND SILT 5 3 0.02 26 20 2.32 -~
64.2 12.2 0.2 1.80 SANDY SILT AND SILT 5 3 0.03 26 20 2.32 --
64.4 12.2 0.2 1.8¢0 SANDY STILT AND SILT 35 3 0.03 26 20 2,33 --
64.5 12.9 0.3 2.01 SANDY SILT AND SILT 5 3 0.02 26 20 2.38 ==
54.7 13.5 0.3 2.12 SANDY STILT AND SILT 5 30.0226 202.38 --
64.9% 12.5 0.2 1.77 SANDY SILT AND STILT 5 30.03 25 20 2.35 --
65.0 11.3 0.0 0.03 SILTY SAND 3 2 0.09 26 20 2.35 -
63.2 11.6 Q.1 0.87 SAMDY SILT AND SILT 4 2 0.04 25 20 2.36 --
65.4 7.2 0.1 1.2% SANDY SILT AND SILT 3 2 0.02 23 20 2.36 --
65.5 10.2 0.1 @.98 SANDY SILT AND SILT 4 2 0.04 25 20 2,37 ==
€5.7 10.7 4.1 1.03 SANDY SILT AND SILT 4 2 0.02 25 20 2.37 --
65.8 10.8 0.1 1.:i1 SANDY SILT AND SILT 4 2 0.0%4 25 20 2.38 --
65.0 10.% 0.1 1.29 SANDY SILT AND SILT 3 2 0.02 25 20 2.38 -
66.2 11.0 0.1 1.00 SANDY 3ILT AND SILT 4 20,04 25 20 2,39 --
66.32 10.2 0.1 0.98 SANDY SILT AND SILT 3 2 0.04 35 20 2.39 -
66.53 10.3 0.1 0.57 SANDY STILT AND SILT 3 2 0.04 25 20 2.40 -
66.7 1l1.6 0.5 5.45 CLAY 127 e== w- —=- 2,40 0.45
6.8 25.8 1.1 4.13 CLAYEY SILT AND SILTY CLAY 13 8 e e e 2.41 1.3%
67.0 307.4 1.8 0.60 SAND 41 26 1.74 42 32 2.41 -~
67.2 442.8 3.1 0.71 SAND 57 35 1.87 43 938 2.42 -~







