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Project 3830.01

Mr. Robeft Bond
Bond Companies
350 W. Hubbard Street, Suite 450
Chicago, IL 60610

Subject: Geotechnical Investigation
Cox Cadillac Site Development
Oakland, Califomia

Dear Mr. Bond:

Enclosed are four copies ofour geotechnical report, dated 6 Juty 2004, for the proposed
development to be constructed at the Cox Cadiltac site at the northeast corner ofthe intersection
of Harrison Street and Bay Place in oakland, california. Additional copies ofthis report have
been transmitted to the project team members listed at the end of this report. This investigation
was performed in accordance with our proposal dated 8 December 2003 and our subsequent
requests for budget increase.

The site encompasses an area of approximately 2.25 acres and is bordered by Harrison Street to
the northwest, Bay Place to the southwest, Vemon Street to the southeast, and residential
properties to the northeast. The historic Cox Cadillac showroom building occupies the southwest
comer of the site, and the remainder of the site is currently vacant. The majority of the site is
relatively level and covered with asphalt concrete and concrete slabs associated with the garage
the formerly occupied the site. The northem and bastern portions of the site are covered by steep
vegetated slopes.

Plans are to develop the site with a new retail development that features about 56,000 square feet
ofground-floor retail space on the westem portion of the site and a parking garage on the eastern
portion of the site. A ramp will be constructed adjacent to Vemon Street to provide access to an
upper parking level that will cover the new building. The existing historic showroom building
will also be renovated and seismically upgraded as part ofthe project.

We reviewed the results of geotechnical investigations performed at the site by Lowney and
GeoForensics for previously proposed site developments. To supplement the existing
information, we advanced four CPTs, drilled four borings, and observed and logged the
conditions exposed in seven test pits. On the basis of our review of tlre existing information and
our subsurface investigation, we conclude the site is generally blanketed by heterogeneous fill.
Fill inside the historic building primarily consists ofvery loose to loose sandy clay and very soft
to soft clay, and it extends to depths ofat least I I to ll-l/2 feet below the top of the floor slab.
Fil[ beneath the former garage primarily consists ofvery sofl to medium stiffclay extending to
depths of 4 to 6 feet below the existing ground surface (bgs). The fill is underlain by weak clay

T.eadweff & Rolfo. lnc. Envi@nfitenlal & Ceotechnical Consultants
5O1 14th Street, Third Roor, Oakland, CA 94612

Telephone (510) a744500 Facsimile {510) 874'4507
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on the west side ofthe site which appears to correspond to a historic drainage to Lake Merritt.
The weak clay on the west side ofthe site and fill on the east side ofthe site are underlain by stiff
to very stiff native clay with varying sand content, which generally become very stiff to hard
within a few feet of the top of the layer. The site is underlain by clayey soils to the maximum
depth explored (70 feet) with occasional thin clayey sand lenses. Groundwater has been
measured between 0 (artesian condition) and 13 feet bgs during subsurface exploration at the

The primary geotechnical concern for the site are the presence of weak existing fill and native
clay, shallow groundwater, and oversteepened slopes. We conclude the proposed building
should be supported on a combination ofconventional spread footings bearing on stiff to very
stiff native clay and footings supported on compacted aggregate piers (CAPs). The proposed
upgrade and seismic retrofit to the historic building should be supported on a combination of
deepened footings and micropiles. Existing fill beneath the former garage should be
overexcavated and recompacted to provide support for slab-on-grade floors, and the historic
building should have a structural floor slab supported on micropiles.

The recommendations contained in our report are based on limited subsurface exploration and
laboratory testing programs. Consequently, variations between expected and actual soil
conditions may be found in localized areas during construction. Therefore, we should be
engaged to perform on-site observation and testing during site grading, fill placement, and
foundation installation, during which time we may make changes in our recommendations, if
deemed necessary.

We appreciate the opportunity to provide our services to Bond Companies for this project. If
you have any questions, please call:

Sincerely yours,
TREADWELL & ROLLO. INC.
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tV{lrfu /)7zrrr:r
Andretf R. Blaisdell-
Civil Engineer
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GEOTECIINICAL INVESTIGATION
COX CADILLAC SITE DEVELOPMENT

Oakland. California

1.0 INTRODUCTION

This report presents the results of the geotechnical investigation performed by Treadwell &

Rollo, Inc. for the proposed Cox Cadillac Site development in Oakland. The site is on the

northeast side ofBay Place, between Harrison street and vernon Street. as shown on the Site

Location Map, Figure l.

The site is currently occupied by the historic Cox Cadillac dealership building (refened to herein

as the "historic building"), located in the southwest corner of the site, as shown on Figure 2.

Another building that comprised the garage for the Cox dealership previously occupied

approximately the westem two-thirds ofthe site. The above-grade portion of the building was

demolished during the past few months, and the floor slab and foundations are still in-place. The

remainder of the site is currently covered by a combination of asphalt and concrete pavement. A

steep slope with inclinations ranging from about 1:l (horizontal to vertical) to 1-l/2:l extends

along the northem and northeastem portions ofthe site boundary, and the lower portion ofthe

slope is retained by existing concrete and brick retaining walls which vary from about 7 to

20 feet in height.

2.0 PROPOSEDDEVELOPMENT

Plans are to develop the site with a new retail development that features about 56,000 square feet
of ground-floor retail space covering the westem portion of the site, as shown on Figure 3. The

historic building will be included as part ofthe retail space. The existing ground floor ofthe

historic building will be removed and will be replaced with a structural slab supported on deep

foundations, and the new building will have slab-on-grade floors. The floors will generally be

near the elevation of the existing floor slab for the historic building, which is at approximately
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Elevation 8.24 feetr. The floor slab in the northern portion ofthe building will be elevated, with
elevations ranging from about 10.4 to 11.2 feet. The eastern portion of the site at ground floor
level will be occupied by an asphalt-paved parking area and a ramp to access an upper parking
level. Truck loading docks are to be located in the northwest corner of the buildins.

The upper parking level is proposed to cover the entire structure with the exception of the
historic building. Portions of the parking level in the northern and northeastern comer of the
building will be supported on engineered fill at the proposed second floor grade, as shown on
Figure 3. The majority of the walls in the northern portion of the proposed building will be set
back into and/or above the existing slope and will retain soil. Installation of temporary shoring
will be required to install these walls. Additional retaining structures will also be constructed on
the slope above the building walls. other proposed improvements include concrete flatwork
and./or pedestrian pavers, landscaping, and new underground utilities.

we understand whole Foods will occupy the retail space, and they will be responsible for
construction of the floor slabs to be constructed in the retail space. In addition, they require four
feet ofrelatively unobstructed soil beneath the concrete floor slab for placement ofall necessary
utilities, which will also be performed by whole Foods and/or their subcontractors.

Based on our conversations with Mr. Marc press of KPFF Engineers, the project structural
engineer, we understand dead-plusJive interior column loads for the proposed structure will
range from about 150 to 390 kips. Seismic loads on shear walls for the proposed building were
not available at the time this report was prepared. The historic building will be seismically
retrofitted, and some new foundation loads will be transmitfed tlrough the improved building
walls. New foundation elements will be installed to resist new dead-plus-live and seismic loads.
The new loads at the historic building were not available at the time this report was prepared.

' All elevations in this report are assumed referenced to the City of Oaklantl datum based on existins
suwey databy George Luk & Associates.

38300l0l.oAK 6 July 2004
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3.0 SCOPE OF SERITCES

Our scope of sewices was performed in accordance with our proposal dated 8 December 2003

and our subsequent requests for budget increase dated 27 Jarruary,z8 April, and 4 May 2004.

We reviewed the results of two geotechnical investigations performed at the site by others, as

described in the following section. Based on these results, we performed additional subsurface

exploration, including advancing four cone penetration tests (CPTs), logging the conditions

exposed in eight test pits, and drilling four borings. Based on the results of the investigations by

others and our field investigation, laboratory testing, and engineering analyses, we developed

conclusions and recommendations regarding:

r soil and groundwater conditions at the site

r existing foundation conditions

. appropriate foundation type(s) for the proposed building

. design criteria for the recommended foundation tlpe(s), including vertical and lateral
capacities

o estimated building settlement, including total and differential settlement

r the condifion of exisling fill

r methods to mitigate the potential detrimental effects of shallow groundwater

o allowable temporary and permanent slope inclinations

. temporary and permanent retaining strucfures

. seismic hazards, including potential for liquefaction and cyclic densification

o altematives for mitigation of seismic hazards

. site grading and excavation, including subgrade preparation, criteria for fill quality and
compaction, and chemical treatment ofwet andlor expansive soil

. lemporary dewatering

. asphalt and rigid concrete pavement design

38300l0 r.oAK 6 Juty 2004
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2001 California Building Code soil profile type and near-source factors

soil corrosivity

construction considerations.

We understand environmental considerations predicate that existing soil should be removed from

certain locations at the site. Levine-Fricke (LFR), the environmental consultant for the project,

is providing guidance relating to environmental issues.

The Califomia State Geological Survey (CGS) has prepared a map titled State of California

Seismic Hazard Zones, West Oakland Quadrangle, dated 14 February 2003. This map was

prepared in accordance with the Seismic Hazards Mapping Act of 1990. The eastern corner of

the site is within one of the designated liquelaction hazard zones. In addition, the map indicates

the slopes along the northem site boundary are within a landslide hazard zone. The CGS has

recommended the content for site investigation reports within seismic hazard zones in the State

of Califomia Special Publication (SP) I I 7, titled Guidelines for Evaluating and Mitigating

Seismic Hazard Zones in California- dated 13 March 1997.

4.0 PREVIOUS GEOTECHNICAL INVESTIGATIONS

We have revierved the results ofthe following two geotecbnical investigation reports prepared by

others for the site:

Preliminary Geotechnical Findings, Building Foundations, 230 Bay Place, prepared by

Lowney Associates (Lowney), dated 8 August 2000

Geotechnical Investigation for Proposed Development at Avalon Bay at Lake Merritt,

230 Bay Place, Oakland, California, prepared by GeoForensics, Inc. (GeoForensics),

dated May 2001.

The previous geotechnical investigations by Lowney and GeoForensics were performed for

Avalon Bay Communities, who was considering development of the site with seven stories of

38300l0l.oAK 6 July 2004
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residential construction. The subsurface exploration performed during the previous

investigations is discussed in the following subsections.

4.1 Lowney Investigation

Lowney preliminarily investigated the subsurface conditions at the site by drilling two borings,

designated as borings L- l and L-2, using truck-mounted, rotary-wash drilling methods, and

advancing four CPTs, designated as CPT-I through CPT-4, at the approximate locations shown

on Figure 2. The borings and CPTs were each advanced to a depth ofabout 40 feet below the

existing ground surface (bgs). It should be noted that the site plan provided by Lowney does not

show existing improvements and, therefore, the locations are very approximate. Logs of the

Lowney borings and CPTs are attached to this report in Appendix C.

4.2 GeoForensicslnvestigation

GeoForensics performed additional subsurface exploration based on their review oftie Lowney

preliminary investigation. GeoForensics drilled nine borings, designated as GF- I through GF-9,

at the approximate locations shown on Figure 2. The borings were drilled with truck-mounted

and portable Minuteman rigs equipped with soiid-stem flight augers. The borings were advanced

to depths of 6 to 30 feet bgs. They also observed the conditions exposed in two test pits that we

believe were both excavated inside thc historic building, although the locations are not shown on

their site plan. Logs of the GeoForensics borings are presented in Appendix C.

SUPPLEMENTARY FIELD INVESTIGATION AND LABORATORY TESTING

To supplement the existing subsurface information and provide information regarding the

foundations for the historic building, we advanced four additional CPTs, designated CPT-lA

through CPT-4A, drilled four borings, designated as TR-1 tfuough TR-4, and we observed the

conditions exposed in seven test pits, designated as TP-l through TP-7. The approximate

locations of the CPTs, borings, and test pits are shown on Figure 2. Details of the geotechnical

field exoloration are described in the remainder of this section.

38300101.oAK 6 July 2004
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5.1 Cone Penetration Tests

The CPTs for this project were pedormed by John Sarmiento and Associates (JSA) of Orinda,

Califomia, on 3 February 2004. CPT-IA and CPT-2A were each advanced to a depth of about

70 feet bgs, and CPT-3A and CPT-4A were each advanced to a depth of about 50 feet bgs. Upon

completion, the CPT holes were backfilled with cement-bentonite grout and patched with asphalt

cold patch or concr€te, as appropriate.

The CPTs were performed by hydraulically pushing a 1.4-inch-diameter, cone-tipped probe into

the ground. The cone tip measured tip resistance and a friction sleeve behind the cone tip

measured frictional resistance. Electrical strain gauges within the cone continuously measured

soil parameters for the entire depth advanced. Soil data, including tip resistance and frictional

resistance, were recorded and then processed by computer to provide engineering information

such as the types and approximate strength characteristics ofthe soil encountered. The CPT

logs, showing tip resistance, friction ratio, equivalent SPT blow count, strength parameters, and

soil classification type versus depth, are presented in Appendix A as Figures A-1 through ,{4.

The classification chart for the CPTs is shown on Fieure A-5.

5.2 Borings

On 8 May 2004, borings TR- I through TR-4 were drilled by RAM Geotechnical of Manteca,

Califomia, using a pickup truck-mounted Mobile B-24 drill rig equipped with 6.5-inch-outside-

diameter, hollow-stem flight augers. The borings were advanced to explore the extent and

geotechnical properties of existing frll inside the historic building. The borings were advanced to

depths of 7- 1/2 to l5-ll2 feet below the top of the floor slab inside the historic building. Borings

TR-l and TR-2 were terminated in stiff to very stiff native clay, and borings TR-3 and TR-4 each

met practical drilling refusal at a depth of7-ll2 feet bgs. During drilling, our field engineer

logged the borings and retrieved representative samples of the soil encountered for further

classification. Logs ofborings TR-l through TR-4 are presented in Appendix A on Figures A-6

through A-9, respectively. The soil was classified in accordance with the classification system

presented on Figure A- 10.

38300l0 r.oAK 6 July 2004
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Soil samples were obtained using the following samplers:

. Spragpe and Henwood (S&H) split-spoon sampler with 3.0-inch and 2.43-inch outside

and inside diameters, respectively (with brass liners)

r Standard Penetration Test (SPT) split-spoon sampler with 2.0-inch and 1.S-inch outside

and inside diamsters, respectively (without liners)

o Thin-walled Shelby tube (ST) with a 2.43-inch inside diameter.

The type of sampler used was selected based on soil type and the desired sample quality for

laboratory testing. [n general, the ST was used to obtain relatively undisturbed samples of

cohesive soil. The ST was advanced by applying steady downward pressure from the drill rig.

The S&H was used to obtain samples ofall other cohesive soil, and the SPT was used to obtain

samples in sandy soil. The S&H and SPT samplers were driven with a 140-pound, downlole,

hydraulic wire-line safety hammer falling about 30 inches per drop. The blow counts required to

drive the S&H sampler the final t2 inches ofan l8-inch drive were converted to SPT N-values

using a conversion factor of 0.6. The converted SPT N-values are dhown on the boring logs.

Where the SPT sampler was used, the actual blows are shown on the boring logs. Upon

completion ofdrilling, the borings were backfilled with neat cement grout. The soil cuttings

produced were left on-site adjacent to the borings.

5.3 Test Pits

Test pits TP- l through TP-7 were excavated on 27 and.28 April2004 by a subcontractor retained

by LF using a backhoe with a two-foot-wide bucket. Prior to excavating the t€st pits, the asphalt

or concrete at each pit location was broken with a hoe ram. The test pits were excavated to

depths ranging from about 5-l/2to 8 feet bgs under the direction ofour field engineer, who

logged the soil conditions encountered in the test pits. Representative samples were collected

from the test pits for laboratory testing. Upon completion, the test pits were backfilled with tle

excavated material; this material was tamped with the backhoe bucket and should not be

considered well compacted. Test pit TP-6 was left open (not backfrlled) for additional

I
I
t
I
I
I
I
I
t
I
I
I
I
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observation, as discussed in the following section. Test pits TP-2 and TP-4 were backfilled to

within about two feet ofprevious grades to leave a portion of the historic building foundation

exposed for additional observation. Our observations from the test pit excavations are

summarized in Table 1. These observations include the total depth ofexcavation, the thickness

of fill encountered (measured below the existing ground surface), and the types and sizes of

debris encountered in the frlt.

TABLE 1
Summary of Test Pit Excavations

. : . . . . . .

TP.1 <  t t 1
J 5 Free product (classified by LF)

observed in sroundwater

TP-2 It 5 7 I 6-inch+hick subsurface brick
wall extending perpendicular from

buildins foundation

TP-3 2.5 > 2.5 N/A Concrete slab encountered
extendins to brick foundation

TP-4 7 4-U2 5-314 I 6-inch{hick subsurface brick
wall extending perpendicular from

building foundation

TP-5 6-U2 .| 5-314

TP-6 6-U2 I to l-l/2 < 1 l.l Groundwater seeping in at about
3 feet bss

TP-7 6-r/2 2 N/A

Notes: l) Fill thickness lncludes existing asphalt and/or concreie.
2) N/A indicates groundwater not encountered in test pit.

5.4 Laboratory Testing

We reexamined each soil sample obtained from our borings and test pits in the offrce to confirm

the field classification and select representative samples for laboratory testing. Soil samples

38300l0l.oAK 6 July 2004
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were tested to measure moisfure content, Atterberg limits' (plasticity index), resistance value

(R-value), and conosivity. The laboratory test results are presented on the boring logs and in

Appendix B on Figures B-l and B-2. The conosivity test results were not available at the time

this draft report was prepared, and they will be included in our final report.

SITE AND SUBSURT'ACE CONDITIONS

6.L Site Conditions

The approximately 2.25-acre site is bordered by Hanison Street to the northwest, Bay Place to

the southwest, Vemon Street to the southeasl and six existing residential structures to the

northeast, as shown on Figure 2. The historic Cox Cadillac showroom building occupies the

southwestem comer of the site. The tall one-story, rectangular-shaped building has plan

dimensions ofabout 65 by 185 feet and was constructed of brick and mortar in 1890. The

reported elevation of the existing slab-on-grade floor is 8.24 feet; however, based on our field

observations, the floor slab elevation appears to vary throughout the building, generally lowest in

the western portion of the building and higher in the eastem portion. The results of our test pits

indicate the walls of the historic building are supported on continuous brick footings. The brick

footings do not appear to have pedestal-like lower portions; they appear to be uniform in

thickness with depth. We observed brick footings extending perpendicularly away from the

perimeter footing both inside and outside the building in locations that do not currently have

above-grade walls; however, evidence of former walls was observed in some locations where

this condition exists.

A garage, which we understand was constructed around 1924, formerly existed northeast of the

historic building. The above-grade portion of this irregularly shaped building has been

demolished by Pankow Builders, the project general contractor, leaving the concrete slab-on-

Atterberg limits are an indirect measure ofthe expansion potential ofthe soil.

38300101.oAK 6 July 2004
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grade floor and foundation elements in place. The concrete floor slab slopes down towards Bay

Place, with elevations ranging from about 9 to 10 feet.

Asphalt pavement covers the relatively level area between Vernon Street and the existing and

former building. The ground surface slopes down gently towards the south, with ground surface

elevations ranging from about 8 to I I feet. The relatively level area northeast of the former

building is covered by Portland cement concrete pavement with ground surface elevations

between 10 and 1l feet.

Steep, vegetated slopes, the lower portions of which are generally retained, cover the remainder

of the site. The slopes dip down towards the east and southeast. The slopes are curently

covered by dense vegeiation consisting of trees, shrubs, and tall grass. A shallow slope failure

was reportedly observed by GeoForensics during their investigation. The slope inclinations

range between about l:l and l-1/2:l between the site and the adjacent residential properties to

the northeast. The ground surface elevations at the top of the slope, which is generally near or

just outside the site boundary, range from about 40 to 54 feet, resulting in an elevation difference

ofabout 30 to 45 feet between the project site and the adjacent properties.

Some portions ofthe existing retaining walls are constructed ofbricks and mortar while others

are reinforced concrete. The existing retaining walls at the toe of the slopes vary in height from

about 7 to 20 feet. Some of the former building perimeter walls at the northeastern end of the

former garage currently act as retaining walls, with additional lateral support being provided by

interior walls and slabs. The portion of the wall that retains soil and some of the adjacent interior

walls were left in-place after demolition of the remaining portion of the building to retain the

slope.

The existing buildings to the northeast of the project site consist of2- and 4-story, wood-framed

residences. The buildings apparently have slab-on-grade floors near existing site grades, which

range between approximately Elevation 48 and 55 feet. The buildings are generally set back
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about 2 to 6 feet behind tle property line, and some of the concrete slabs adjacent to the

buildings extend over the property line by up to a few feet.

6.2 SubsurfaceConditions

Except where the historic building is present, the ground surface at the site is generally covered

by asphalt pavement and/or concrete slabs. The asphalt pavement is about 3-112 inches thick

where measured in test pit TP-5, and appears to be underlain by 4 to 6 inches of granular soil.

The concrete slabs generally vary between 3 and 6 inches thick. Wire-mesh reinforcement was

observed in the slab in test pit TP-6, but not in the slab exposed in Tp-4 and Tp-7.

Below the asphalt and concrete, the site is generally blanketed by a heterogeneous mixture of

sandy and clayey fill. Considering the different conditions encountered in different borings

drilled at the site, we anticipate the fill conditions may vary significantly over relatively short

distances. Based on the conditions encountered in our borings and borings by others, we

conclude the fill beneath the historic building consists primarily ofvery loose to loose sand and

very soft to soft clay. The results ofborings drilled by us and others in the historic building

indicate the sand fill extends to depths of at least 5 to 8 feet bgs. Very soft to soft clay fill

extends to depths ofat least 1l to 1l-l/2 feet in the westem portion of the building. This area is

where excavations were likely the deepest for installation of footings, indicating this may be

approximately the maximum fill depth inside the building. The condition of the fill indicates it

was likely loosely dumped below the water table.

A buried 1.5- to 3-foot-thick concrete slab was encountered at most locations in the eastern l/2

to 2/3 of the historic building. The deeper slab is typically about 18 inches below the top of the

existing floor slab, and it appears to consist of multiple layers in some locations. The concrete

appears to be strucfural, with square rebar observed in some concrete cores. At one location near

the northem wall of the building, an approximately 2-l/2 foot void was observed beneath t}re

deeper slab, and water was observed in the void area. An approximately eighlinch void was

observed beneath the slab at one location near the southem wall of the building. The space
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between the existing floor slab and the deeper slab(s) at this location is backfilted with brick,
rock and concrete rubble, and sand and clay. The soil below the slabs generally consists of a
mixture of uncompacted sand and clay with varying amounts of gravel and rubble. we did not
penetrate the fiIl layer in the eastem portion of the building (TR-3 and rR-4), as refusal was
encountered on an obstruction. Based on the observations of our field engineer, we believe the
obstruction consisted of either concrete or large rocks or debris. The results ofother borings
performed in the eastern portion ofthe historic building do not provide conclusive evidence of
the fill thickness in this area.

The fill beneath the former garage appears to consist primarily ofvery soft to medium stiffclay
with varying amounts of sand extending to depths of 4 to 6 feet bgs, although some sand fill was
reportedly observed, as described below. we performed.laboratory testing on a sample of clayey
fill retrieved from test pit TP-4 at a depth of 2.5 feet bgs, which is near the proposed soil
subgrade elevation for the proposed building. The testing indicates the clayey fill is moderately
expansive, with a plasticif index @I) of 19. The moisture content of the soil is 29.4 percent,
indicating it is likely about 14 to 18 percent over optimum moisture content at this location. We
understand environmental borings advanced by LFR in the southeastern portion of the former
garage encountered loose sand extending to depths of 6 to 7 feet bgs. Therefore, heterogeneous
fill conditions should be anticipated. Based on the consistency ofthe fill encountered, we
believe very little (if any) compaction was performed during placement ofthe fill. Buried
concrete slabs of varying thickness were also encountered in the fill beneath the former garage in
many locations.

The fill is thinner towards the northem and southeastem portions ofthe sire (i.e., outside ofthe
existing and former building footprints). The fill apparently consists of a mixture of clay and
sand in these areas, and it generally appears to extend to depths ofabout 2 to 3 feet bgs.

The soil conditions beneath the fiIl vary considerably across the site. The wesiern portion of the
site is underlain by relatively weak native clay with varying sand content. The weak clay layer
appears to correspond to a historic drainage into Lake Merritt and appears to be a marsh deposit.
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The approximate depth to the bottom of the weak clay deposit is shown in parentheses, where
encountered, on Figure 2. Based on our observations, we believe the weak clay appears to
include two distinct layers; an upper gray-green layer and a lower dark gray to black layer. The
results of the borings and cPTs indicate the gray-green upper clay layer is soft to medium stiff,

and the dark gray to black layer is medium stiffto stiff. The weak clay is generally lightly to

moderately overconsolidated under the existing overburden load. The green-gray clay appears ro
have low expansion potential. Laboratory testing performed on a sample of dark gray, relatively
weak clay from test pit TP-6 indicates the soil is moderately expansive, with a pI of23, and it is
about 15 percent over optimum moisture content.

The weak clay layer is generally underlain by stiffer clay with varying sand content. The clay is
generally stiffto very stiff immediately below the weak clay layer, and it is very stiff to hard
within about 3 to l0 feet of the bottom of the weak clay layer. A sample of the stiffto hard clay
retrieved during Lowney's preliminary investigation indicates some ofthe deeper soil at the site
is highly expansive. The very stiffto hard clay layer underlies the fill beneath the eastem portron

of the site, where it was encountered at a depth of trvo feet bgs in test pits Tp-5 and rp-?. we
performed laboratory testing on a representative sample ofthe clay retrieved near the proposed

soil subgrade elevation of the proposed building, and the testing indicates the clay is moderately
to highly expansive, with a PI of 26. However, considering the retatively high moisture content
ofthis soil, we conclude the expansion potential of the clay in its current condition is low. An
approximately six-inch-thick layer of silty sand was observed in test pit Tp-5 at a depth of
4-ll2 feet bgs. This silty sand layer was not observed in Tp-7, but other similar layers were
teportedly encountered in the borings by others. The site is underlain by clayey soils to the
maximum depth explored in our CPTs (70 feet), with occasional thin (less than one-foot-thick)

clayey sand lenses.

6.3 Groundwater

Groundwater has been measured between depths ofO feet (i.e., artesian condition) and 13 feet

bgs in borings, cPTs, and test pits performed at the site. The locations in which artesian
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conditions have been encountered are generally located near the bottom of the existing slope, as

shown on Figure 2. The average groundwater depths measured at the site are four feet bgs inside

the historic buildings and between 5 hnd 6 feet bgs elsewhere at the site. The groundwater

depths measured in our test pits were also generally between 5 and 6 feet bgs. These depths

correspond to elevations between about 4 to 5 feet. However, in test pit Tp-6, groundwater was

seeping into the pit from a layer of sandy clay at a depth of about three feet bgs. Evidence of an

artesian condition was not observed in the test pit at the time it was excavated, indicating the

artesian conditions occurs below a depth of six feet bgs in this location. A second measurement

ofthe water level in TP-6 about a week after the test pit was excavated showed the groundwater

level had stabilized at2.75 feet bgs, which conesponds approximately to Elevation ?.5 feet.

Groundwater was not encountered in test pit TP-7, but it was encountered seeping into Tp-5

from the thin layer of silty sand encountered at that location. This indicates local groundwater

elevations are likely controlled by zones ofhigher permeability soil (sand) in a generally low

permeability (clay) matrix in areas with shallow native soil. we anticipate the groundwater

depth may be more consistent in areas with deeper fill and weak soil. However, based on the

available groundwater information, we believe the average groundwater elevation beneath the

site is between 4 and 5 feet with the exception of the area nearest the base of the slope. The

groundwater flow direction appears to be towards the southwest based on preliminary

information from LFR. We anticipate the groundwater level beneath the site fluctuates about

1 to 2 feet yearly depending on seasonal conditions.

7.0 SEISMIC CONSIDERATIONS

7,l RegionalSeismicity

The major active faults in the area are the Hayward, Calaveras, San Andreas, and Concord

Faults. These and other faults of the region are shown on Figure 4. For each of the active faults
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within 50 km of the project site, the distance from the site and estimated maximum Moment

magnitude3 (california Division of Mines and Geology 1996) event are summarized in Table 2.

TABLE 2
Regional f,'aults and Seismicity

Moment magnitude is an energy-based scale and provides a physically meaningful measure ofthe
size of a faulting event. Moment magnitude is directly related to average slip and fault rupture area.

Itedureill&Rdb

Hayward - Total 4.4 Northeast 7 .1
Northem Hayward 4.4 Northeast 6.6
Southem Halrpard 7.6 East 6.9

Mount Diablo Thrust 20 East

Northem Calaveras 22 East 7.0
San Andreas - 1906 Ruphrre 26 Southwest 7.9

San Andreas - Peninsula 26 Southwest 7.2
Concord 26 Northeast b . J

San Ardreas - North Coast South 29 West / . )

San Gregorio North J I West 7.3
Southern Green Valley 3 l Northeast 6.5

Rodgers Creek 3 l North 7 .1
Northem Greenville 33 Northeast 6.6

West Napa 39 North 6.5
Great Valley - 6 i9 Northeast 6.7

Central Greenville 40 East 6.7
Monte Vista 42 South 6.8

Great Valley - 5 44 Northeast 6.5
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Figure 4 also shows the earthquake epicenters for events with magnitude greater than 5.0 from

January 1800 tfuough January 1996. since 1800, four major earthquakes have been recorded on

the san Andreas Fault. In 1836, an earthquake with an estirnated maximum intensity of vII on
the Modified Mercalli (MM) scale (Figure 5) occurred easf of Monterey Bay on the san Andreas
Fault (Toppozada and Borchardt 1998). The estimated Moment magnitude, M*, for this

earthquake is about 6.25. In 1838, an earthquake occuned with an estimated intensity of about

VIII-IX (MM), corresponding to an M* of about 7.5. The san Francisco Earthquake of 1906

caused the most significant damage in the history of the Bay Area in terms of loss of lives and
propert5r damage. This earthquake created a surface rupture along the san Andreas Fault from
shelter cove to San Juan Bautista approximately 430 kilometers in length. It had a maximum
intensity of XI (MM), an M* of about 7.9, and was felt 560 kilometers away in oregon, Nevada,
and Los Angeles. The most recent earthquake to affect the Bay Area was the Loma prieta

Earthquake of 17 october 1989 with an M* of 6.9. The epicenter ofthe earthquake was in the

Santa Cruz Mountains, approximately 92 km from the site.

In 1868, an earthquake with an estimated maximum intensity of X on the MM scale occuned on
the southem segment (between san Leandro and Fremont) of the Hayward Fault. The estimated

M* for the earthquake is 7.0. In 1861, an earthquake of unknown magnitude (probably an M* of
about 6.5) was reported on the Calaveras Fault. The most recent significant earthquake on this
fault was the 1984 Morgan Hill earthquake (M*= 6.2).

In 1999, the working Group on califomia Earthquake probabiliries (wGCEp 1999) at rhe u.s.

Geologic Survey (usGS) predicted a 70 percent probability of a magnitude 6.7 or greater

earthquake occurring in the san Francisco Bay Area by the year 2030. More specific estimates

ofthe probabilities for different faults in the Bay Area are presented in Table 3.
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TABLE 3
WGCEP (1999) Estimates of 30-Year Probability (2000 to 2030)

of a Magnitude 6.7 or Greater Earthquake

Hayward-Rodgers Creek ) L

San Andreas 2l

Calaveras 18

San Gregorio 10

Concord-Green Valley o

Greenville 6

Mount Diablo i

7.2 Seismic Hazards

During a major earthquake on a segment ofone of the nearby faults, strong shaking is expected

to occur at the project site. Strong shaking during an earlhquake can result in ground failure such

as that associated with soil liquefactiona, lateral spreadings, and cyclic densification6. we used

the results of the borings and CPTs to evaluate the potential for these phenomena to occur at the

project site. Our evaluation ofsite seismic hazards was performed in general accordance with

the guidelines presented in SP I 17.

Liquefaction is a transformation ofsoil from a solid to a liquefred state during which saturated soil
temporarily loses strength resulting from the buildup of excess pore water pressure, especially during
earthquake-induced cyclic loading. Soil susceptible to liquefaction includes loose to medium dense
sand and gravel, low-plasticity silt, and some low-plasticity clay deposits.
Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has
formed within an undertying liquefied layer. upon reaching mobilization, the surficial blocks are
transported downslope or in the direction of a free face by earthquake and gravitational forces.
Cyclic densification is a phenomenon in which non-sahrated, cohesionless soil is compacted by
eafthquake vibrations, causing ground-surface settlement.
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We classified the site according to the procedures and soil profile types defined in Chapter 16 of
the 200i cBC, As mentioned previously, the site is about 4.4 kilometers from the Hayward
Fault, which is a Type A fault according to the cGS publication title d Maps of Known Active
Fault Near-source zones in california and Adjacent portions of Nevada (199g). we assumed a
soil profile type of sp. Therefore, we estimated the pGA would be 0.54 times gravity (g). we
assumed an earthquake magnitude of7.l, which is the maximum characteristic earthquake
magnitude for the Hayward Fault.

The results ofour cPTs indicate the native soil beneath the site is suffrciently cohesive
(i.e.' clayey) such that the liquefaction potential ofthe native soil is low. However, based on the
results ofour borings and borings by others, we conclude potentially liquefiable sand frll exists
inside the historic building. At the locatlon of borings TR- I through TR-4, the thickness of very
loose to loose sand below the water table varies between 1 and 3 feet. However, the results of
environmental borings drilled by LFR and others indicate the thickness ofliquefiable sand may
be in excess of six feet. We estimate between I and 4 inches of liquefaction-induced settlement
may occur following a major earthquake oh one of the nearby faults. considering the shallow
groundwater table, we conclude ground damage, including ground rupture and sand boils, could
also occur inside the historic building following a large earthquake. However, we believe this
condition exists only in the historic building.

7.2.3 LateralSpreading

Lateral spreading occurs when a continuous layer ofsoil liquefies at depth and the soil layers
above move toward an unsupported face, such as a shoreline slope, or in the direction ofa
regional slope or gradient. Considering the potentially liquefiable fill inside the historic building
is contained by the perimeter wall foundations, we conclude the potential for lateral spreading

occurring at the project site is low.
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1 .2,4 Cyclic Densification

Seismically induced compaction or cyclic densification of non-saturated sand (sand above the

groundwater table) caused by earthquake vibrations may result in differential settlement. The

surficial sandy fill layers encountered in several ofthe borings by others at the site are loose to

medium dense. We conclude up to five feet of loose sand may exist above the water table in

some locations. We estimate cyclic densification of this material in its existing condition could

result in 1/2 to I inch ofsettlement during a large earthquake generating a peak ground

acceleration (PGA) of 0.54 g. However, existing loose sandy fill, where it exists, will be

overexcavated and/or recompacted in place during construction. Therefore, we conclude the

potential for cyclic densification after site grading is complete will be low.
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8.0 DISCUSSION AND CONCLUSIONS

From a geotechnical standpoint, we conclude the site can be developed as planned, provided the
recommendations presented in this report are incorporated into the project plans and

specifications and implemented during construction. The primary geotechnical concems to be
addressed during site development are:

o the presence ofweak, poorly compacted fitl, including potentially liquefiable fill inside
the historic building

o the presence of weak native clay beneath the fill in the western portion ofthe site

o shallow groundwater

. steep existing slopes in the northeastem and eastern portions of the si1e.

These and other geotechnical issues are discussed in the remainder of this section.

8.1 Foundations and Settlement

8.1,1 Historic Cox Showroom Building

Based on the conditions exposed in test pits excavated adjacent to the historic building, we
believe the building is supported on continuous brick footings bearing on hrm native soil below
the existing fill and weak native clay. The results ofour borings and cprs near the historic

building indicate the underlying clay is stiff to very stiff. The performance of the building walls
with respect to the floor slab indicate the footings have performed satisfactorily under the
existing building loads. New loads will be transfened through the historic building as a result of
the proposed seismic retroht. Based on our discussion with the struchrral engineer and the
project constraints, we conclude the most appropriate foundation to support new loads from the
historic building varies based on the envirorunental requirements. At the eastem end of the
building, soil will be excavated to a depth ofabout 8 feet bgs to remove contaminated materials.

since the excavation will likely extend into firm native soil, we believe the most appropriate
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foundation type for new loads consists ofspread footings or grade beams gaining support in stiff
native soil below the existing fill and marsh deposit. The deepened portion of the footings may
consist of lean concrete and./or controlled-density fill (CDF) a jacent to the existing brick footing
and the upper portion can consist of structural concrete. We conclude footings bearing on native
soil designed using the allowable bearing capacity presented later in this report wi[ settle
l/2 inch or less, with l/4 inch or less ofdifferential settlement over a horizontal distance of
25 feet.

It will be necessary to excavate the confining soil on both sides of the existing footings to
construct the adjacent new footing. Accordingly, the bearing capacity ofthe existing footings
will be reduced. Recommendations regarding reduced bearing capacities for existing footings
during construction will be presented in Section 9.3.

The proposed excavation to remove contaminated soil will not to extend around the central and
westem portions ofthe historic building. The bottom ofthe marsh deposit is generally

anticipated to be 10 to 15 feet below existing grades in this area. Because ofthe shallow
groundwater table, continuous dewatering would likely be required to excavate tlrough the
marsh deposit to expose firm native clay that would provide suitable bearing support for spread
footings, which would be a diflicult and costly operation. Therefore, we conclude micropiles are
the most appropriate foundation type to support new struchral and seismic loads beyond the
extent of the environmental excavation. The micropiles should gain frictional support in stiffto
very stiffclay below the marsh deposit. Micropiles, also known as mini piles, typically consist
of6- to 8-inch-diameter drilled shafts that are filled with high-strength cement grouted under
high pressure. The shafts are typically reinforced with threaded steel bars (Dywidag bars) that
are installed before the grout is placed. Because the shafts are grouted under pressure, relatively
high skin friction can usually be obtained between the micropiles and the surrounding soil. We
estimate total settlement of structural elements supported by micropiles under static and seismic
loads will be 1/2 inch or less under desisn loads.
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8.1.2 ProposedStructure

We considered several foundation altematives for the proposed structure, including deep

foundations, a well-reinforced mat foundation, and spread footings, with and without soil

reinforcement. As discussed in Section 2.0, one of the main considerations for construction of

the building is that Whole Foods will construct the slab-on-grade floor and they require four feet

of relatively unobstructed soil beneath the floor slab for placement of underslab utilities. This

requirement affects the foundation tlpe selected for the new building. While deep foundations

such as driven piles or drilled piers would provide adequate support for the building, we believe

there are other more economical foundation altematives because strong native soil is present at

relatively shallow depths over much of the site. Further, grade beams connecting piles or piers,

which are required by the cunent building code, would complicate utility installation by Whole

Foods.

We conclude conventional spread footings bearing above the weak clay layer in the western

poftion ofthe site would experience unacceptable lotal and differentia[ settlements relative to the

stronger soil in the eastem portion ofthe site and, therefore, are not appropriate. A mat

foundation could likely be designed to resist differential settlement between the stronger soil

underlying the eastern portion of tle site and the weaker soil underlying the westem portion.

However, given the requirements of Whole Foods to have four feet ofsoil beneath a slab-on-

grade for placement ofunderslab utilities and that a mat foundation would need to be relatively

deep, construction would bc costly.

We estimate the most economical method of foundation support for the building consists of

spread footings bearing on native stiff to very stiffclay in the eastern portion ofthe site and

spread footings bearing on improved soil in the westem portion of the site, with a transition zone

between. The depth to very stiff clay varies along the margin of the weak clay deposit. We

believe significant deepening offootings would be required in some locations to reach very stiff

clay throughout. Therefore, we conclude spread footings should be designed using a lower

bearing capacity in a zone immediately east ofthe area where soil improvement below footings
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is required. We conclude spread footings bearing on firm native soil designed using the

allowable bearing capacities presented later in this report will settle about one inch, with 3/4 inch

or less of differential settlement between adjacent columns. Footings bearing in native soil

should be bottomed at a sufficient depth to mitigate the potential adverse effects ofexpansive

soil, which may be subject to volume changes (i.e., sbrink and swell) during fluctuations in

moisture content.

As discussed above, we conclude the soil beneath footings in the westem portion ofthe site

should be improved to reduce potential settlement to an acceptable level. One type of soil

improvement that could be used is compacted aggregate piers (CAPs), which are typically

constructed by drilling l0- to 20-foot-deep, 30- to 36-inch-diameter shafts and backfilling the

shafts with compacted aggregate. The aggregate is compacted in l2-inch lifts using a modified

hydraulic tamper attached to an excavator. During CAP installation, compaction of the

aggregate fill produces high lateral stresses around tlle pier, increasing skin friction and

densifying the surrounding soil. Additionally, a prestress zone consisting of an aggregate-filled

bulb is formed beneath the bottom of the drilled shaft, which typically extends about 1 to 2 feet

below the bottom of the drilled shaft. CAPs resist vertical loads through a combination of

frictional resistance along the shaft ofthe pier and improvement of the surrounding soil matrix.

The purpose ofthe CAPs is to reduce settlement potential and increase allowable bearing

capacities (thus reducing the footing size) by strengthening the soil matrix. Compacted

aggregate piers can also be designed to resist uplift loads by installing a steel plate at the base of

the CAPs. Vertical steel reinforcing bars connect the plate to the footings installed above the

CAP. CAPs are typically constructed tfuough a design-build contract with a licensed foundation

installer. Locally, the most common type of CAPs is a Geopier, installed by the Geopier

Foundation Company of Northem California (GFCNCA).

Based on the requirements of Whole Foods, we conclude CAPs for this project should extend no

higher than four feet below the top of the floor slab. Lean concrete can then be placed between

the top of the CAPs and the proposed bottom-of-footing elevation, if required. We preliminarily

estimate settlement of CAP-supported footings designed using the preliminary allowable bearing
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capacity presented later in this report will be 3/4 inch or less, with less than l/2 inch of

differential settlement between adiacent columns.

One disadvantage of the CAP foundation altemative is the potential for vibration (especially

adjacent buildings) caused by the hydraulic tamping system. Considering the close proximity of

proposed footings to the existing historic building, we anticipate CAPs will be installed within

about five feet of the existing brick foundation. Vibration monitoring of the existing building

should be performed when CAPs are being installed near the historic building to provide a record

of the actual vibration levels. The structural engineer should be consulted to determine what

vibration level is acceptable. tn addition, CAPs should not be installed within 20 feet of any

portion ofthe building where an excavation is open adjacent to the existing brick footing.

8.2 Slab-on-GradeFloors

Site preparation for slab-on-grade floors should address the potential detrimental effects of

existing uncontrolled fill beneath the western portion ofthe site and expansive soil. Our

conclusions regarding each ofthese issues are presented in the following subsections.

8.2.1 Improvement of Existing Fill

We conclude the existing fill overlying the weak clay deposit, including the fill beneath the

historic showroom and the former garage, is too poorly compacted to provide uniform support

for concrete floor slabs. Therefore, mitigation measures shogld be implemented to provide

adequate support for floor slabs.

On the basis ofour investigation and the investigations by others, we believe the fill beneath the

former garage is generally clayey in nature and varies from about 2 to 6 feet in thickness.

Additionally, the results of moisture content tests indicate the clay is cunently too wet to achieve

adequate compaction without significant drying. Based on our understanding ofexisting and

proposed grades, we anticipate an average ofabout two feet of existing filI will be excavated to

reach the soil subgrade elevation for the proposed finish floor elevation. Therefore, up to
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four feet of existing frll will remain over the weak clay deposit. Because the existing floor slab
elevation in the vicinity ofthe loading docks is approximately the same as the proposed frnish

floor elevation, we estimate about I to 2 feet of existing fill will remain under the floor slab. We
believe the existing fill will generally be completely removed in the eastem portion ofthe site
(approximately in the area where soil improvement will not be required beneath foundations). In

this area, the floor slab will be underlain by moderately to highly expansive native clay, which
will be addressed in the followins subsection.

where up to four feet of existing fill remains below the floor slab subgrade elevation, we
conclude atleast 2-l/2 feet of existing fill should be overexcavated. Additionat shallow test pits

should be excavated after the existing floor slab is demolished to better define the existing fill
thickness and the amount of overexcavation required. The lower 12 to 18 inches of fill canbe
compacted in place provided it is chemically treated. The base of the overexcavation should be
treated with lime, cement, or a lime-cement mixture, depending on the soil encountered, and
recompacted. It will be necessary to lower the moisture content of the excavated fill prior to
backfilling the overexcavation to achieve adequate compaction. Typical methods used to lower
the moisture content include aeration, which may require up to two weeks (depending on
weather), or chemical treatment. Recommendations for both altematives are presented later in
this report.

Isolated areas of deeper poorly compacted fill likely exist in some locations. Depending on the
condition of the fill encountered, it may be necessary to excavate fill below the water table.
where excavations extcnd below the water table, it may be necessary to place geogrid or a
geotextile at the base of the excavation and place open-graded crushetl rock until the fill extends
above the water table.

Numerous buried concrete slabs have been encountered in the existing fill outside the historic
building. We conclude the hll should be suffrciently explored during site grading to ensure all
concrete slabs within four feet ofthe proposed finish floor elevation have been removed.
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Where explored, the fill properties inside the historic building are very poor. The fill consists of

very loose to loose sand and very soft to soft clay in most locations. Therefore, we believe the

fill inside the building was generally loosely dumped into place. The large settlement of the

existing floor slab appears consistent with loosely placed fill. Based on our observations in test

pits and our borings, we believe the existing soil was excavated to a depth ofat least 11-1/2 feet

below the top of the existing floor slab (bts) to construct the existing brick footings. It is not

clear whether the bottom ofthe excavation was sloped up towards the middle of the historic

building, which would result in a large differential fill thickness beiow the slab, or the entire

building was excavated to a relatively unilorm depth.

Based on the conditions encountered, we conclude all ofthe existing fill would require removal

and replacement with engineered frll ifthe new floor slab was to be a slab-on-grade floor. This

is anticipated to be a very difficult and complicated operation considering all of the constraints,

and based on our discussion with the project team, we understand the potential for unknown

conditions to affect construction of this ootion makes it undesirable.

We conclude the floor slab for the historic building should be structurally supported on

micropiles that gain support in stiff to very stiff clay below the marsh deposit and ftll. Based on

our discussion with KPFF, we understand this could consist ofeither a slab supported on

micropile-supported grade beams or a thicker slab supported directly on more closely-spaced

micropiles. It will be necessary to suspend utilities from the structurally supported floor and use

flexible connections where they extend tkough grade beams because of the potential for

additional settlement ofthe uncompacted fill beneath the floor to occur. We conclude the upper

five feet of soil and/or slabs and debris beneath the existing floor should be re-worked to provide

suitable engineered fill for installation ofutilities as required by Whole Foods.
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8.2,2 Expansive Subgrade Soil

The concrete slab-on-grade will be underlain by moderately to highly expansive soil where

native clay is exposed at subgrade elevation. Volume changes in expansive soil can cause

cracking of the floor slab. Potential adverse impacts of the expansive soil can be mitigated by

moisture conditioning the expansive soil beneath the slab and providing a layer ofselect, non-

expansive fill beneath the floor slab. Select fill may consist of imported fill or on-site sandy soil

meeting the specifigations presented later in this report or on-site native clay treated with five

percent lime by dry weight.

8.3 SubsurfaceDrainage

As discussed previously, we conclude the average groundwater elevation at the site is between 4

and 5 feet except in the northem portion ofthe site, where it appears to be higher. The

groundwater gradient appears to be towards the southwest. We conclude the most appropriate

method to reduce the potential for near-surface seepage to adversely impact the proposed

improvements is to install subdrains extending around the northem and portions of the eastem

and westem sides of the proposed building. Because the historic building is completely enclosed

by deep brick footings, we conclude the potential for groundwater to be present shallower than

four feet bgs is low, and special measures are not required. Specific recommendations regarding

location and depth of the subdrains are presented later in this report.

We believe a subdrain system designed and installed according to the recommendations

presented later in this report should intercept most ofthe shallow groundwater that may impact

the proposed structure. However, the potential exists the subdrain may not lower the

groundwater level sufficiently in some portions ofthe building pad. This should be further

evaluated by excavating shallow holes extending about tlree feet below soil subgrade for the

new slab prior to slab construction. If these excavations indicate groundwater is within two feet

of the soil subgrade elevation in some areas, we will provide recommendations for a

supplemental subdrain system in such areas.
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8,4 TemporaryRetainingStructures

Construction ofthe proposed building will require excavation back into the existing slopes along

the northem portion of the site. Excavation to depths up to 30 feet below existing grades will be

required along the perimeter of the building to construct the proposed walls. In addition, it will

be necessary to place engineered fill upslope of the proposed building in some areas to flatten the

existing slopes and reduce the potential for future slope instability.

Based on our review of cross-sections prepared by Pankow (general contractor) and reviewed

with KPFF, we believe the most appropriate methods of shoring for the project consist of

cantilever soldier beam and lagging walls and soil-nail walls. Soil nails will generally be used

for deep excavations, and cantilever soldier beams walls will primarily be utilized for shallow

excavations in close proximity to property lines. Where tiebacks or soil nails are to be used,

permission must be obtained to install the soil nails or tiebacks beneath adjacent properties,

including adjacent residences, City ofOakland streets and/or adjacent utility easements, as

appropriate. The selection, design, construction, and performance of the shoring system should

be the responsibility of the cont(actor. Some seepage through the sides of the excavation may be

encountered. Ifthis is the case, soil nails may not be appropriate. Before final design of the

shoring system is performed, we should drill at least one boring to the bottom depth of the

proposed excavation to investigate whether seepage and/or ciean sand will be a concem. Special

consideration should be given to prevent erosion ofthe excavation and/or piping of soil through

the face ofthe shoring. Recommendations for design ofthe shoring systems, including seepage

considerations, are provided in Section 9.6.

8.5 ConstructionDewatering

The current development plans do not call for improvements to extend below the groundwater

table. However, temporary dewatering will be required during construction when excavations

extend below Elevation 4 feet. Considering the soil conditions beneath the site, we believe a

passive system, in which water is collected from a low point/points in an excavation using trench

drains, will be more appropriate than a system utilizing dewatering wells. The water collected
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should be discharged into a conholled drainage facility. The need for and extent of a passive

dewatering system should be determined by the contractor during construction.

8.6 ConstructionConsiderations

As previously discussed, the existing fill that is to be overexcavated and recompacted will need

to be aerated or chemically treated so it can be re-used as engineered fill. Chemical treatrnent

will be required to stabilize the base of the overexcavation, but it may be feasible to significantly

reduce the amount of chemical treatment of excavated soil by initiating construction during the

dry season. This assumes suflicient staging area is available to spread the existing fill to dry.

Grading should not be performed between December and April for this project if the soil is to be

aerated. If the project proceeds during the rainy season, it is likely the soil will need to be treated

to dry it suffrciently to be used as engineered fill.

Based on the condition of the existing frll and the potential for subsurface obstructions, we

anticipate significant delays could be encountered if CAP installation is performed before the

existing fill is overexcavated and recompacted as recommended in this report. Therefore, we

believe construction should be scheduled to perform all overexcavation and recompaction prior

to installation of CAPs in the westem oortion of the site.

Excavation for CAPs will produce a significant amount of spoils, and we anticipate it may be

desirable to use the spoils as engineered'fill in other areas of the site. We anticipate most of the

spoils will not be able to be reused as hll without chemical treatment to dry and improve the

compaction characteristics ofthe soil. If it is necessary to use the deeper spoils as fill, it should

be planned to treat this material. Otherwise, the wet spoils should be offtnuled from the site.

As discussed previously, Whole Foods requires four feet ofrelatively unobstructed fill below the

floor slab for installation of utilities. Beneath most of the proposed retail area, the upper

approximately 2 to 3 feet ofsoil will consist of recompacted engineered fill. However, beneath

the northern comer of the site, we anticipate only the upper 18 inches ofsoil below subgrade
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elevation will consist of chemically treated soil, which will be underlain by moderately to highly

expansive weak clay. We do not believe it will be feasible to recompact this material as utility

hench backfill without chemically heating the soil, which will likely not be possible at the time

utilities are placed. Therefore, some offhaul of existing soil and replacement with imported fill

will be required when Whole Foods installs underslab utilities. The amount of of{haul cannot be

estimated until underslab utility plans are developed, but we anticipate the most significant

offiraul will occur in the northemmost comer of the site.

We anticipate groundwater may be present in footing excavations in iocations where it is

necessary to deepen the footings to bear on firm soil as well as where footings are deepened to

bear on CAPs. Groundwater should not be allowed to sit in footing excavations for extended

periods of time, as it will cause the soil to soften prior to placement of concrete. We conclude

footing excavations where groundwater is encountered should be backfilled with lean concrete or

sand-cement slurry as soon as possible after excavation to reduce the potential for softening of

the footing excavation bottom. Ifthe footing subgrade soil softens, it will be necessary to

overexcavaie and remove the softened material.

9.0 RECOMMENDATIONS

In accordance with the scope ofwork, the following subsections present our recommendations

regarding demolition, site preparation, foundation support, subsurface drainage, slab-on-grade

floors, temporary and permanent slopes, dewatering, temporary and permanent retaining

structures, asphalt and concrete pavements, seismic design, and concrete flatwork.

9.1 Site Demolition, Grading, and Fill Placement

9.1.1 Demolit ion

Site demolition should include the removal ofexisting building elements and foundations,

pavements, utility lines, and other below-grade improvements, if any, that will interfere with the

proposed construction. The foundations and other below-grade remnants associated with the
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former garage should be removed to a depth ofat least four feet below final subgrade elevation

in accordance with the requirements of Whole Foods. Where below-grade elements are located

beneath proposed foundations, it may be feasible to alter the location ofCAPs ilightly to avoid

removal of existing improvement that are deeper than four feet below final subgrade. This

should be reviewed on a case-by-case basis during demolition. Excavations resulting from

demolition activities should be backfilled according to the recommendations provided later in

this section.

We recommend all existing concrete slabs, brick footings, and other deleterious materials be

removed to a depth ofat least hve feet below hnal subgrade elevation in the historic showroom

to provide relatively unobstructed soil as required by Whole Foods beneath the structurally

supported floor.

Where utilities to be removed extend offsite, they should be capped or plugged with concrete at

the properfy line. It may be feasible to abandon utilities in-place, provided they will not impact

firture utilities or building foundations. If pipelines are abandoned in-place, they should be

completely filled with flowable cement grout over their entire length. All existing utility lines

encountered should Lre addressed on a case-bv-case basis.

9.1.2 Site Grading

Following demolition, existing fill should be overexcavated and recompacted to provide a

uniform surface for support of slab-on-grade floors. Beneath the former garage, we believe this

will consist ofoverexcavation ofup to three feet ofexisting fill below the proposed floor slab

subgrade elevation. Overexcavation may be limited to leave up to I 8 inches of existing fill in

place provided the base ofthe overexcavation is treated with 4 to 5 percent lime, cement, or a

lime-cement mixture by dry weight of soil to a depth of 18 inches. If the existing fill thickness

beneath the proposed finish floor elevation is l8 inches or less, overexcavation is not required,

and treatment of fill can consist of chemically treating the fill that remains. The appropriate rype

and exact percentage of the admixture used for stabilization should be determined during
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construction based on the soil type and moisture content of the soil to be heated. Detailed

recommendations regarding chemical treatment are provided in the following subsection.

In the historic building, overexcavation should extend to a depth ofat least five feet below the

floor slab subgrade elevation. We recommend a layer of geogrid (Tensar 8X1200 or equivalent)

be placed five feet below the proposed slab, 12 inches of crushed rock be placed over the geogrid

and a second layer of geogrid be placed over the crushed rock. The geogrid layers will reduce

the potential for damage to the slab ifsand boils form following an earthquake, and they will also

create a relatively stable surface over the weak soil below for placement of four feet of

engineered fill. We recommend differential soil excavation on either side of the existing brick

footing be limited to a depth of three feet to reduce the soil retaining requirements of the footing.

Once a firm base has been created at the base of the overexcavation, the excavation lhould be

backfilled. Fill should be placed in lifts not exceeding eight inches in loose thickness, moisture-

conditioned and compacted to at least 90 percent relative compaction. Considering the high

moisture content ofthe existing fiIl beneath the garage, we believe the moisture content ofthe

soil will need to be lowered before proper compaction can be achieved. One method to lower the

moisture contenf is aeration to nafurally dry the soil. Aeration typically requires at least a week

of warm, dry weather to effectively dry a thin lift of the material. Material to be dried by

aeration should be turned at least twice a day promote uniform drying. Once the moisture

content of the aerated soil has been reduced to acceptable levels, the soil should be placed and

compacted in accordance with our previous recommendations. Aeration typically is the least

costly method to reduce the moishlre content of the soil; however, it generally requires the most

time to complete and requires a large staging area to spread the material for mixing and tuming.

In addition, aeration is typically only feasible during warm weather. Alternatively, the material

to be placed as fill can be treated with 4 to 5 percent lime, cement, or a lime-cement mixture to

reduce the moisture content. Chemically treated soil can typically be placed within 24 hours of

treatment, which will likely allow for a faster grading operation.t
T
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In some locations, excavations will likely extend below the groundwater table. This includes the

excavation required for removal of contaminated soil near the southeastem corner ofthe historic

building and other excavations required to remove existing deep slabs and structural elements. It

may not be cost effective to dewater such excavations to allow for placement and compaction of

engineered fill, and the bottoms ofexcavations below the water table are likely to be relatively

soft. Excavations below the water table should be backfilled with open-graded rock placed on

firm, undisturbed native material. Crushed rock should be used to filI the excavation to a level

that allows placement ofengineered fill, which should be about 6 to 12 inches above the

groundwater elevation. If more than 12 inches of crushed rock is placed, the rock should be

mechanically tamped in l2-inch-thick lifts during placement. Recycled concrete is acceptable

for this use, provided no more than six percent of the recycled concrete passes the 3/8-inch sieve.

A layer ofgeotextile filter fabric (Mirafi 140N or equivalent) should be placed over the crushed

rock, and then engineered fill should be placed in lifts not exceeding eight inches in loose

thickness and compacted to at least 90 percent relative compaction.

Soil excavated during site grading should be suitable for reuse as fill or backfill provided it

contains no debris, organic material, or rocks greater than four inches in greatest dimension.

Where imported fill is required, it should also be free ofrocks or lumps larger tlan four inches or

other deleterious or hazardous material, and should have a liquid limit less than 40 and a

plasticity index (PI) less than 12. The Geotechnical Engineer should approve all sources of

engineered fill at least three days before use at the site. The grading subcontractor should

provide analyical test results or other suitable environmental documentation indicating the

imported fill is free of hazardous materials at least three days before use at the site. If this data is

not provided, up to two weeks may be required to perform any required analytical testing on

proposed import soil.

The upper l2 inches ofsoil beneath the building pad should consist ofnon-expansive (select)

fill; the select fill does not need to extend beyond the building footprint or beneath the garage

asphalt pavement. Select fill should consist of either on-site or imported fill meeting the
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requirements provided in the preceding paragraph or existing on-site soil keated in accordance

with the recommendations presented in the following subsection.

All filI and backfill should be placed in lifts not exceeding eight inches in loose thickness. The

existing clay fill and native clay are typically moderately to highly expansive. These soil types

should be moisture-conditioned to at least three percent above optimum moisture content and

compacted to at least 90 percent relative compactio . Sandy soils, including silty and clayey

sand and lean sandy clays, should be moisture-conditioned to near optimum moisture content and

compacted to at least 90 percent relative compaction (95 percent relative compaction if sand with

less than 10 percent fines8 is used). Fill five feet thick or greater should be compacted to at least

95 percent relative compaction, except highly expansive clay, which should be compacted in

accordance with our previous recommendations.

Positive surface drainage should be provided around the building to direct surface water away

from the foundations. To reduce the potential for water ponding adjacent to the buildings, we

recommend the ground surface within a horizontal distance offive feet from the building slope

down away from the building with a surface gradient ofat least two percent in unpaved areas and

one percent in paved areas. In addition, roof downspouts should be discharged into conholled

drainage facilities to keep the water away from the foundations.

9.1,3 ChcmicalTrcatment

Chemical treatment is tlpically performed by special{ contractors using specialized blending

and mixing equipment. The soil can be treated to a maximum depth of 18 inches and treated and

compacted in one 1ift, assuming specialized compaction equipment is used. If conventional

compaction equipment is used, lifts should not exceed eight inches in loose thickness. The soil

' Relative compaction refers to the in-place dry density ofsoil expressed as a percentage of the
maximum dry density of the same material, as determined by the ASTM D1557-00 laboraiory

^ compactionprocedure.
o Silt and/or clay particles passing the No. 200 sieve.
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should be scarified and thoroughly broken up to full depth and width. The soil to be treated

should not contain rocks or soil clods larger than two inches in greatest dimension or other

debris, as these will prevent proper mixing and may damage the blending equipment. All

organic material, including any peat or other organics encountered in the weak clay layer, should

be removed, as they may retard the soil-lime reaction. The soil should be mechanieally shaped

and sized for the addition of the selected chemical. Treated soil should be compacted to at least

90 percent relative compaction except in the upper six inches of the pavement subgrade, where at

least 95 percent relative compaction should be achieved.

If lime is used, it should conform to the requirements in ASTM Designation C977; the

percentage of free lime as calcium hyfuoxide in the applied lime mixture should be determined

by Califomia Test 414. The lime quality, spreading, mixing, compacting,.and curing should

comply with Caltrans Standard Specification Section 24.

Where low plasticity sandy clay or clayey sand fill are to be treated, the soil may be treated with

4 to 5 percent of a lime-cement mixture or Portland cement by dry weight of soil. If chemical

treatment of mainly granular soil (sands or gravels) is required, the most appropriate treatment

will most likely consist of 4 to 5 percent Portland cement by dry weight of soil. Where cohesive,

moderately to highly expansive clay is to be treated, we recommend the soil be treated with

five percent quicklime by dry weight of the soil to be treated. An appropriate assumed unit dry

weight ofthe soil to be heated should be determined by our field engineer based on the soit type.

Where cement treatment is used, it is essential to achieve proper compaction immediately after

blending because the cement will begin to hydrate and harden immediately after mixing. During

blending, the soil should be moisture-conditioned to remain above optimum moisture content.

The cement-treated soil should be compacted immediately after blending with proper

compaction equipment, and testing should follow immediately to ensure adequate compaction

has been achieved.
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Where lime treatment is used, the lime should be spread over the soil and uniformly niixed into

the soil. During blending, the soil should be moisture-conditioned to remain at least two percent

above optimum moisture content. The blended soil should be allowed to mellow ovemight, and

it should be re-blended the following day, while maintaining the moisture content at least two

percent above optimum moisture content. Following the second blending, the lime-treated soil

should be compacted with specialized compaction equipment to at least 90 percent relative

compaction and maintained at least two percent above optimum moisture content. For soil

treated at the base ofan excavation, we recommend construction equipment not be allowed on

the pad for at least two days following compaction to allow for proper set-up and curing.

Existing fill that is excavated and chemically treated to reduce its moisture content should be

treated using a "table mixing" method. "Table mixing" consists of excavating the soil, spreading

it in a layer of uniform thickness of 18 inches or less, heating it in the open area, and then

placing it in the excavation.

During the curing period for lime-treated soil, the surface ofthe treated material should be kept

moist. Use of chemically treated soil in landscape areas should be avoided because the high pH

and the high sulfate content of the soil may restrict or prevent proper plant growth. Chemically

treated spoils can be reused as backfill in utitity trenches, beneath slabs, and behind retaining

walls.

9,1.4 Utility Trenches

Bedding for utility trenches should extend at least D/4 (with D equal to the outside pipe

diameter) below the bottom of the pipe as a minimum. However, the bedding should be at least

four inches thick. The soil excavated from the trenches can be reused to backltll the trenches,

provided the material can be compacted to the required compaction specification. Untreated clay

with a P[ greater than 15 should not be used in the upper 18 inches of the trench. Trench backfill

should be compacted in accordance with the recommendations presented above for general site

hll. Jetting and flooding of trench backfill should not be allowed. If crushed rock, rod mill, or
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pea gravel is used, it should be mechanically tamped in l2-inch{hick lifts. In accordance with

City standards, the upper three feet ofutility trenches in City of Oakland streets should be

backfilled to at least 95 percent relative compaction. Special care should be taken when

backfilling trenches in pavement areas. Poor compaction may cause excessive settlements,

resulting in damage to the pavement section.

Utilities inside the historic building should be hung (supported) from the structurally supported

floor slab. To avoid overstressing these utilities and/or hangars during an earthquake,

uncompacted granular soil, such as sand or pea gravel, should be placed in the utility trenches.

Clay should not be used as backhll over hung pipes.

9.2 Foundation Support

We conclude the proposed building and the seismio retrofit of the historic building can be

supported on a combination of conventional spread footings, deepened footings, compacted

aggregate piers, and micropiles. Recommendations for each foundation system are presented in

the following subsections.

9.2.1 Spread Footings

We recommend perimeter footings be bottomed at least 30 inches below the lowest adjacent soil

subgrade, and interior footings be bottomed at least 24 inches below the lowest adjacent soil

subgrade. Isolated and continuous footings should be at least 24 and 18 inches wide,

respectively. Continuous and spread footings bearing on very stiff native clay or medium dense

clayey sand should be designed using allowable bearing pressures of5,500 and 6,000 pounds per

square foot (psf), respectively, for dead-plusJive loads. Continuous and spread footings that

bear on stiffnative clay within the transition zone between the weak clay deposit and the

stronger native clay should be designed using allowable bearing pressures of4,000 and

4,500 psf, respectively, for dead-plusJive loads. The allowable bearing capacities presented

above may be increased by one{hird for total loads, including wind and seismic. The zone in

which reduced bearing capacities should be used for dgsign is shown on Figure 3. These values

t
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include factors ofsafety against bearing capacity failure ofat least 2.0 arid 1.5 for dead-plusJive

loads and total loads, respectively. All footings should bear below an imaginary 1.5:l

(horizontal to vertical) plane projected upward from the bottom edge ofadjacent utiliq' trenches.

Where footings are adjacent to the perimeter subdrain, they should be deepened to bear at or

below the bottom of the subdrain, as necessarv.

Lateral loads can be resisted by a combination ofpassive pressure on the vertical faces of

footings and friction along the base of the footings. Passive resistance should be calculated using

an equivalent fluid weight (triangular distribution) of300 pounds per cubic foot (pcf); the upper

foot of soil should be ignored unless it is confined by a slab or pavement. Frictional resistance

should be computed using a base friction coefficient of 0.35. These values include a factor of

safety of 1.5.

Momentary uplift of footings can be resisted by the weight of the footings and soil above them.

The weight ofthe overburden should be computed using a density of 125 pounds per cubic foot

(pcf) multiplied by the volume of soil above the footing.

Ifadditional uplift resistance is required for footings, soil anchors (tiedowns) or micropiles may

be used. We can provide recommendations for tiedowns, if required. Altematively, CAPs can

be installed beneath columns where uplift resistance is required. Recommendations for CAP-

supported footings are presented in the following subsection.

The footing excavations should be free ofstanding water, debris, and disturbed materials prior to

placing concrete. We should check foundation excavations after cleaning but prior to placement

ofreinforcing steel to confirm the excavations are bottomed in suitable bearing material and have

been cleaned properly. The bottoms and sides of footings should be maintained in a moist

condition until concrete is placed.
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9.2.2 Deepened Footings Below Soft Soils

We recommend deepened footings constructed adjacent to the existing brick fooling for the

seismic retrofit ofthe historic building bottom at the same elevation as the existing footings or on

stiff native clay, whichever is shallower. Deepened footings bearing on stiff native clay should

be designed using an allowable bearing pressure of 3,000 psf for dead-plus-live loads. The

allowable bearing capacity presented above may be increased by one-third for total loads,

including wind and seismic. These values include factors of safety against bearing capacity

failure of at ieast 2.0 and 1.5 for dead-pluslive loads and total loads, respectively. The lower

portion ofdeepened footing excavations can be backfilled with lean concrete or CDF with a .

28-day compressive strength ofat least 100 psi. The structural engineer should be consulted to

determine whether lean concrete as specified above has sufficient skength for the intended use.

Recommendations regarding passive and frictional resistance and footing cleanout are the same

as those presented in Section 9.2. 1. Dewatering should be maintained to keep deepened footing

excavations free of water until lean cancrete is poured.

9.2.3 CAP-SupportedFootings

We recommend footings in the area on Figure 3 where soil improvement is specified be

supported on CAPs. CAPs should also be used to support footings located within areas of deep

fifi, including environmental excavations, if any. Because the CAPs are designed and installed

under a design-build con{ract, we cannot provide specific rccommendations regarding spacing,

costs, vertical capacity, or estinated settlement. As a minimum, the CAPs should extend

through the recompacted fill and weak clay deposit and bottom in very stiff to hard clay. CAPs

should be installed such that the top of the pier is at least four feet below the finish floor

elevatiol to allow Whole Foods clear space for installation of utilities. We estimate the CAPs

will be about 6 to 18 feet long. We anticipate footings supported on the CAPs can be designed

for allowable dead-plus-live load bearing capacities on the order of4,500 to 5,000 psfwith a

one-third increase for total loads, including wind and seismic. Frictional resistance for CAP-

supported footings can typically be calculated using a friction coefficient of 0.4, and passive
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resistance should be calculated according to the recommendations presented for footings. Actual

values for bearing pressures and friction should be given by the designer.

The design capacity ofthe CAPs should be verified by at least one load test in compression and

one test in tension, if uplift elements are used. Geopiers are the most cornmon type of CAP used

in the Bay Area; however, other types ofCAPs may be appropriate for use at the site as well.

We should review the design prior to construction.

In general, the clayey material encountered over most of the site should stand vertically in a

drilled shaft. However, since the CAPs will primarily be installed below the groundwater table,

they may be prone to caving. Therefore, the contractor should be prepared to case the holes if

caving soils are encounlered

It will be necessary to install CAPs within a few feet ofthe existing brick footing that supports

the historic building. Vibration monitoring should be implemented during installation of CAPs

within l0 feet of the historic buildinc.

9.2.4 Micropiles

We conclude micropiles should be used to support the new strucfural elements and the

structurally supported floor for the historic building. The micropiles should be designed to gain

support through skin friction between the shafts and the stiff to very stiff clay that underlies the

weak fill and marsh deposit. For planning purposes, we recommend it be assumed that

micropiles installed in the western and eastern halves of the building will not gain frictional

support in the upper 10 and 15 feet of soil, respectively, to account for the weak fill and marsh

deposits. The micropiles should be spaced at least four shaft diameters or four feet apart, center-

to-center, whichever is greater. Industry publications list a wide range for transfer loads for

different soil rypes. These transfer loads are dependent on site-specific soil characteristics,

groundwater conditions, and the contractor's method(s) and skill of installation. Therefore, it is

not possible to give specific recommendations for micropile capacities. For planning purposes,
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we recommend ultimate transfer loads of 5.5 and 7.5 kips per foot be used for estimating

purposes for 6- and 8-inch-diameter, pressure-grouted micropiles, respectively. Because the

micropiles will be used to support dead-pluslive loads, this ultimate transfer load should be

reduced by a factor of safety ofat least 2.0 when determining the allowable transfer load. The

specialty contractor should determine the actual hansfer load (which may be less), and may use

higher values provided they are verified by a load-test program.

The micropiles will be installed through weak fill below the water table; therefore, the contractor

should be prepared to case the holes if caving soil is encountered. Poor construction techniques

(i.e., allowing the drilled holes to hll with water for several days) may result in softening of the

sides of shaft and low micropile capacities. If water is present in the shaft, concrete should be

placed using a tremie system. Because the micropiles will be permanent, we reconunend they be

double corrosion protected.

The required micropile bond length should be confirmed by a performance- and proof-test

program conducted under the observation of an engineer ftom Treadwell & Rollo. The total

number of anchors required is not known at this time. We recommend 10 percent of the

micropiles be performance-tested and 20 percent ofthe reinaining piles be proof-tested to

200 percent ofthe design dead-plus-live load or 150 percent of the seismic load, whichever is

greater. Because we anticipate the micropiles will be used to support compressive and uplift

loads. we recommend one-third be tested in compression and two-thirds in tension.

During testing, the deflection of each micropile should be monitored with a free-standing, tripod-

mounted dial gauge accurate to at least 0-001 inches. We recommend deflection of the

micropiles be measured at the following load increments, expressed as a percentage ofthe design

load (DL), during the performance test, in sequence: 5,25,50,5,25,50,75,5,25,50,75, 100, 5,

25,50, '75,100, 125,5,25,50,75, 100, 150, 175, l90,and200percentofthedesignload,where

five percent ofthe design load is the recommended alignment load (AL). Dial gauges shall be

zeroed at the first setting of Al. The load should be held at each increment just long enough to

obtain movement reading. Except for the reading of the residual movement at AL, no movement
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reading needs to be taken during unloading of the pile. The maximum test load should be held

for a minimum of l0 minutes, with readings taken at 0, l, 2, 3, 6, and 10 minutes. If the

difference between the 1- and l0-minute readings is less than 0.04 inch during the loading, the

test shall be discontinued. If the difference is more than 0.04 inch, the holding period shall be

extended to 60 minutes, and the movements shall be recorded at 15, 20,25,30,45, and

60 minutes.

For acceptance ofa tested pile, the pile shall sustain the compression and tension design loads

(100 percent DL) with no more than the computed elastic deflection of the reinforcing bar plus

1/4 inch total vertical movement at the top ofthe pile as measured relative to the top ofthe pile

prior to the start oftesting; however, the total movement ofthe micropile should be less than

3/4 inch at both the compression and tension design loads. If an AI is used, the allowable

movement will be reduced by multiplying by a factor of (DL-AI)/DL. The creep rate at the end

of the 200 percent DL increment should be 0.04 inches per log cycle of time or less from 1 to

l0 minutes or 0.08 inches per log cycle time from 6 to 60 minutes and has a linear or decreasing

creep rate.

For the 200-percent proof test, the deflection should be measured at the following load

increments, expressed as a percentage of the DL, in sequence: 5,25,50,75, 100, 125,150,175,

and 200. Each load should be held for a minimum ofone minute and the final load for a

minimum of l0 minutes, with readings taken at 0, l,2,3,6, and 10 minutes. If the difference

between the l- and l0-minute reading is less than 0.04 inch, tle test can be discontinued. If the

difference is more than 0.04 inch, the load should be held for an additional 50 minutes, and the

movements should be recorded at 15, 20,25,30,45,and 60 minutes. The prooftest resuits

should be compared to the perforinancc test results, Any significant variation from the

performance test results will require performance testing on the anchor. The acceptance criteria

for proof testing are the same as that dcscribed for performance testing.
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Replacement anchors should be provided, as directed by the structural engineer, for anchors that

fail the test. After testing, the anchors should be loaded to 10 percent of the design load (higher

ifspecified by the structural engineer) and locked off

Temporary Bearing Capacity of Existing Brick Footings

We recommend an ultimate bearing capacity of 6,500 psf be assigned to the existing brick

footings bearing on native stiffclay after the existing overburden soil has been removed. We

believe the most efficient construction method offooting improvements may consist ofexposing

the lower portion of the footings over a large area at one time to allow the footing improvements

to be performed in the minimal number of operations. If this is the case, we recommend a

minimum construction factor of safety against bearing capacity failure of 1.5 be used and,

accordingly, the existing brick footings should be assigned an allowable bearing capacity of

4,330 psf. Ifthe allowable bearing capacity presented above is too low for the existing loads, the

lower portion of the footings should be exposed using a staged excavation approach, with no

more than 20 lineal feet of the existing footing exposed in an excavation. 
'

g.4 SubsurfaceDrainage

We recommend a subdrain system be installed around the perimeter of the proposed building to

intercept shallow groundwater flow towards the building. The recommended location of the

subdrain system is shown on Figure 3. The subdrain should be constructed in a l2-inch-wide

trench excavated immediately inside of the proposed building footprint. Geotextile filter fabric

(Mirafi 140N or equivalent) should be placed on the bottom and sides of the trench, and

approximately four inches of3/4-inch free-draining crushed rock or Class 2 permeable material

should be placed in the bottom ofthe trench. A four-inch-diameteq Schedule 40 or SDR 23.5

perforated PVC pipe should be placed at the center ofthe trench over the bottom four inches of

permeable material with the perforations facing down. Open-graded crushed rock or Class 2

permeable material should then be placed in l2-inch lifts and mechanically tamped. The top of

the subdrain should be at least six inches below the soil subsrade elevation. and the filter fabric
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should be wrapped around the top ofthe permeable material to ensure it is fully protected from

migration of fine-grained soil. The top of the trench should be capped with a conctete slab or

lean concrete to prevent surface water from entering the drain. A detail for the subdrain system

is shown on Figure 6.

We recommend the bottom of the subdrain system be at least 3.5 feet below the proposed finish

floor elevation. However, the subdrain elevation should extend no deeper than necessary to

reduce the potential for the bottom to be located below the static groundwater elevation. We

have developed recommended subdrain elevations (City of Oakland datum) assuming a

minimum slope of 0.5 percent to provide a suitable gradient to maintain drainage of the subdrain

system, which are shown on Figure 3. The pipes should be connected to solid PVC collector

pipes which should be properly sized to collect the required volume of water. Where two

subdrain elevations are shown on Figure 3 (Gridline D.5/4.3), we recommend the deeper pipe be

connected to a collector pipe and a shallower pipe be started above to minimize the required

depth of the subdrain system. The collector pipes should be discharged to a controlled drainage

facility.

Cleanouts should be provided to ensure the subdrain system can be cleared if it becomes

clogged. We recommend one cleanout be installed at each 90-degree bend in the drain, which

corresponds to the locations where elevations are shown on Figure 3.

9.5 Concrete Floor Slabs

The slab-on-grade floor should be underlain by at lebst 12 inches of nonexparsive, select fill or

lime-treated existing filI or native clay compacted to at least 90 percent relative compaction.

Because it is not planned to excavate all ofthe existing fill beneath the historic building, the new

floor slab should be structuralll' 5ppported. If the subgrade surface is disturbed during

construction, it should be rerolled to provide a smootl, uniform subgrade surface prior to

placement ofthe capillary moisture break described below.
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To reduce water vapor transmission tkough the floor slab (in occupied areas), we recommend

installing a capillary moisture break and a water vapor retarder beneath the floor. A capillary

moisture break consists of at least four inches of clean, free-draining gravel or crushed rock. The

capillary moisture break should not be considered part of the select fill layer. Because of the

relatively shallow water table, we recommend the vapor retarder meet the requirements for Class

B vapor retarders stated in ASTM E1745-97 . The vapor retarder should be placed in accordance

with the requirements of ASTM E1643-98. These requirements include overlapping seams by

six inches, taping seams, and sealing penetrations in the vapor retarder. The vapor retarder

should be covered with two inches ofsand to aid in curing the concrete and to protect the vapor

retarder during slab construction. The particle size of the graveVcrushed rock and sand should

meet the gradation requirements presented in Table 4.

TABLE 4
Gradation Requirements for Capillary Moisture Break

Gravel or Crushed Rock

I inch 90-100
3/n inch 30-100

lz inch 515

3/8 inch 0-6

Sand

No.4 100

No. 200 0-5

The sand overlying the membrane should be moist at the time concrete is placed; however, it

should contain no free water. Excess water trapped in the sand could eventually be transmitted

as vapor through the slab. If rain is forecast prior to pouring the slab, the sand should be covered
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with plastic sheeting to avoid wetting. If the sand becomes wet, concrete should not be placed

until the sand has been dried or replaced.

Concrete mixes with high water/cement (w/c) ratios result in excess water in the concrete, which

increases tle cure time and results in excessive vapor transmission through the slab. Therefore,

concrete for the floor slab should have a low w/c ratio - less than 0.50. If approved by the

project structural engineer, the sand can be eliminated and the concrete can be placed directly

over the vapor retarder, provided the w/c ratio of the concrete does not exceed 0.45 and water is

not added in the field. If necessary, workability should be increased by adding plasticizers. In

addition, the slab should be properly cured.

Before the floor covering is placed, the contractor should check that the concrete surface and the

moisture emission levels (if emission testing is required) meet the manufacturer's requirements.

9.6 Temporary Slopes

Temporary sloping or shoring will be required to maintain cuts higher than five feet, including

utility trench excavations. The safety of workers and equipment in or near excavations is the

responsibility of the contractor. The contractor should be familiar with the most recent OSHA

Trench and Excavation Safety standards. We should review plans for temporary sloping prior to

construction. During construction, we should observe cut slopes to veriff the inclinations are

appropriate for the soil conditions encountered. Where temporary slopes are excavated in

competent native cohesive soil, we recommend the inclination of temporary slopes over four feet

high not exceed 3/4:1. Where temporary slopes are excavated in granular soil such as sand or

gravel or in weak, uncontrolled fill, we recommend the inclination of temporary slopes over four

feet in height not exceed 1.5:1.

9,7 Permanent Slcpes

As discussed previously, the existing native slopes on the north side of the site are generally

stable at slope inclinations of about 1.5: I with the exception of minor surface sloughing.
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Therefore, we recommend native slopes be maintained at a maximum slope angle of 1.5:1. We

anticipate slopes steeper than 2: I will be particularly. susceptible to erosion. Therefore,

landscaping in areas with slope inclinations between 2: I and 1.5: 1 should consist of aggressive

soil-fixing ground cover that is highly resistant to erosion. Even with such ground cover, erosion

should be anticipated during heavy rainfall. Permanent fill slopes should be graded to a

maximum slope inclination of 2: l.

Permanent native slopes covered by the proposed building should also be excavated to a

maximum slope angle of 1 .5: 1. These slopes should be covered with a three-inch layer of

shotcrete.

Prior to placement offill on slopes, all vegetation and topsoil containing greater than four

percent organics should be removed. In addition, any existing loose soil, shallow slumps, or

slope failures should be excavated. The surface to receive fill should be scarified to a depth of

six inches, moisfure conditioned to above optimum moisture content, and compacted to at least

90 percent compaction. Since blope fill will be placed against retaining walls, benching is not

required. Fill placement should proceed in accordance with the recommendations presented in

Section 9.1.

To protect against slope erosion, we recommend concretelined drainage ditches be placed at the

top of all slopes higher than l0 feet. The drainage ditches should flow into closed pipes leading

to suitable discharge facilities. The drainage ditches will require periodic cleaning of any debds

or soil. Completed slopes should be planted with soil-fixing ground cover to further limit

erosion. If slopes are completed in November or later, it may be necessary to cover the slopes

with erosion control material until the vesetation is established.

9.8 Temporary Earth Retaining Systems

We conclude it will be necessary to support the excavation north ofthe proposed building using

a combination of soil-nail shoring systems and soldier pile and lagging shoring systems. Both
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shoring systems are discussed in the following subsections. Ifclean, saturated sand or significant

seepage is encountered, it may not be feasible to install soil nails because the soil may not stand

vertically. We should perform additional investigation prior to final design to determine whether

the conditions are more appropriate for soil nails or soldier piles and lagging.

The anticipated deflection of the shoring system to be used should be estimated to check if it is

acceptable. The shoring system should be suffrciently rigid to prevent detrimental movement of

the temporary shoring and/or movement of adjacent improvements. The shoring system should

be desigued by and experienced shoring designer. The shoring designer should be responsible

for determining the type and size ofshoring members required to resist the pressures presented

herein. However, we should review the shoring design prior to bidding of the documents for

construction.

All shoring systems should be installed by an experienced shoring specialty contractor. The

contractor should be familiar with applicable local, state, and federal regulations for temporary

shoring, including the current OSHA Excavation and Trench Safety Standards. We recommend

a representative from our office observe the installation of the temporary shoring system as part

of our "Special Inspection" services.

9.8.1 Cantilevered Soldier Piles and Lagging

Based on our review ofproposed cross sections, we anticipate cantilevered soldier pile walls will

generally retain either relatively level or oversteepened native slopes. The cantilevered soldier

pile and lagging system should be designed using an active equivalent fluid weight of 35 pcf

where the ground surface slopes up behind the shoring system at an inclination of3: I or less.

Where the slope behind the wall is 2:1 or steeper, an equivalent fluid weight of60 pcfshould be

used for shoring design. For intermediate slope inclinations, the design equivalent fluid weight

can be determined by interpolating between these values. These pressures should be assumed to

act over the entire width ofthe lagging installed above the base of the excavation; the pressures

need only be assumed to act over one pile width below the bottom of the excavation.
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The lateral earth pressures presented above were developed assuming the groundwater level will

be at least three feet below the bottom ofthe excavation during construction, or will be allowed

to flow through the lagging to be collected by a passive dewatering system. Where zones of

seepage are encountered, filter fabdc should be placed behind the lagging and all voids filled

with sand-cement slurry. The lateral pressure to be resisted by the lagging will depend on the

size of the soldier piles and the spacing befween them. Iftraffic is expected within 10 feet

horizontally from the face ofshoring, a uniform surcharge load of 100 psfacting on the upper

I 0 feet should be used in the design. If buildings are situated within a horizontal distance equal

to the wall height from the top of the wall, a uniform surcharge load of 100 psfacting on the

entire wall should be used in the desisn.

Passive resistance for soldier piles should be calculated using an equivalent fluid weight of

300 pcf. For soldier piles spaced greater than three times the soldier pile diameter, the passive

pressure should be assumed to act over three pile diameters provided strucfural concrete is used

to backfil the portion of the soldier pile holes below the excavation. The calculated embedment

depth for the shoring systems should be increased by at least 20 percent to obtain the design

embedment depth. A factor ofsafety of 1.5 has been applied to the passive resistance values

presented above.

9.8.2 Soil Nails

Soil-nailing is a method ofshoring using grouted reinforcing bars (nails), which are tlpically

spaced, horizontally and vertically, between 4 and 6 feet. Construction of a soil-nail wall

involves l) excavation,2) installation ofnails, and 3) construction offacing. The excavation

proceeds in lifts that are generally 4 to 6 feet deep, depending upon the ability of the soil or rock

to stand temporarily unsupported. In each excavation step, a row of nails, usually 3/4- to

l-1/2-inch-diameter steel bars, are placed in predrilled holes and grouted. We anticipate the

length of the soil nails would be approximately equal to the height of the proposed excavation.

After the installation of a row of nails and placement of drainage panels, the soiVrock surface is

covered by facing, typically 4- to 6-inch-thick shotcrete reinforced with wire mesh. On the
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following day, the nails are bolted to steel plates, which are typically 8-inch square. The above

steps are repeated to the bottom of the excavation.

Because localized seepage may be encountered near the bottom ofthe excavation, drainage

panels should be installed to reduce the potential for weeping ofgroundwater through the wall.

We recommend drainage paneis cover at least half of the total soil-nail wall area. The drainage

panels should outlet to PVC collector pipes that are connected to the storm drain system.

Continuous drainage panels overlain by waterproofing elements should be placed on the outside

of the shotcrete for the soil-nail wall to further reduce the potential for seepage through the wall

where a permanent building wall will be adjacent to the soil-nail wall. The continuous drainage

panels should drain to a perforated PVC collector pipe. The pipe should be surrounded on all

sides by at least four inches of3/4-inch crushed rock wrapped in filter fabric or Caltrans Class 2

permeable material. Alternatively, AdvanEDGE pipe (or equivalent) may be used in lieu of the

PVC pipe sunounded by gravel.

The ultimate soil-nail friction will depend upon the installation methods and workmanship of the

specialty contractor who performs the work. The allowable soil-nail friction should be computed

by dividing the ultimate friction by a factor of safety ofat least 2.0. For planning purposes, we

recommend the soil-nail wall be designed using values of35 degrees and 0 psffor the angle of

intemal friction ($) and cohesion intercept (c), respectively. The total unit weight of the soil

should be taken as 130 pcf. The soil-nail wall should be designed with a minimum factor of safety

of 1.5 against global slope stability failure. Wire mesh and shotcrete should be applied to the

exposed soiVrock fuce within 24 hours of excavation.

An increase in lateral design pressure for the shoring will be required where additional retaining

structures or slopes will be located above the walls. The increase in pressure should be determined

after the grading plan has been developed and surcharge loads are known.

The computed nail length should be confirmed by a prooltesting program under our observation

or the observation of an engineer experienced in this type of work. Two verification tests should
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be performed prior to the start ofproduction soil nailing. The verification tests should be

performed on "sacrificial" nails and should be loaded to pullout failure to veriff the ultimate

soil-nail friction developed. If a factor of safety of less than 2.0 is determined from the

verification tests, the allowable soil-nail friction should be reduced accordingly. The first two

production nails and two percent ofthe remaining nails should be proof tested to 1.5 times the

design load. If any nails fail to meet the prooFtesting requirements, additional nails should be

added to compensate for the deficiency, as required by the shoring designer.

9.9 Retaining Wall Design

The parking garage walls and northern building walls will retain up to 25 feet ofengineered fill

and./or native soil. We believe the two conditions behind the retaining walls will consist of

relatively level backslope conditions or steep slopes with inclinations of 2:1 or greater. For static

conditions and retained soil with a maximum slope inclination of 3: l, we recommend the walls

be designed as restrained (no movement at the top ofthe wall) with level backfill conditions

using an at-rest equivalent fluid weight of 60 pcf. For seismic conditions, permanent walls

should be designed for the greater ofat-rest pressures or an active equivalent fluid weight of

40 pcf plus a seismic pressure increment. The seismic pressure increment should consist of a

uniform pressure of 12H in psf, where H is the height ofthe wall in feet.

Where the retained slope inclination is greater than 2: l, we recommend the walls be desigred as

restrained using an at-rest equivalent fluid weight of 75 pcf. For seismic conditions, these walls

should be designed for the greater of at-rest pressures or an active equivalent fluid weight of

50 pcfplus the seismic pressure increment recommended previously for level backfill conditions.

lf intermediate final slope angles will be used above retaining walls, we will provide alternate

design recommendations upon request.

Where an unrestrained portion of the wall extends above the building diaphragm, the wall can be

designed for active conditions using an equivalent fluid weight of 45 pcf for static conditions. A

uniform seismic pressure increment of 12H should be added for seismic conditions.

38300101.OAK 52 6 July 2004



I
I
I
t
I

fbadnre{l&Rolb

Where there will be vehicular traffrc within a horizontal distance of l0 feet from the back of

retaining walls, we recommend a vehicle surcharge be included in the design. The vehicle

surcharge should consist of uniform pressure (rectangular distribution) of 100 psf applied over

the upper l0 feet of the wall.

Where there is suffrcient space behind the retaining wall, we conclude the earth pressure acting

on the wall can be reduced by placing layers of geogrid in the backfill. We recommend retaining

walls backfilled with geogrid-reinforced soil be designed using an equivalent fluid weight of

10 pcf. We recommend uniaxial geogrid (Tensar UXI4OOMSE or equivalent) be installed with

the strong axis perpendicular to the wall. Atjunctions between adjacent pieces ofgeogrid

normal to the wall, the adjacent pieces should be connected with hog ties to provide continuous

layers throughout the entire reinforced soil mass. The geogrid should be spaced every two feet

vertically and should be placed in continuous horizontal layers. The geogrid length should be at

least equal to 70 percent of the wall height (measured above the adjacent ground surface below),

with an additional four feet ofgeogrid at the back ofthe wall to wrap around the soil adjacent to

the back of the wall. Therefore, fora 20-foot-high wall, each length of geogrid would be 18 feet

long.

The foregoing design pressures assume that all walls will be properly backdrained. One

acceptable method for backdraining the wall is to place a prefabricated drainage panel

(Miradrain 6000 or equivalent) against the backside of the wall. We should review the

manufacturer's specifications for proposed prefabricated drainage panel material to veriS it is

appropriate for the intended use. The drainage panels should extend down to a perlorated PVC

collector pipe that is connected to the storm drain system. The pipe should be surrounded on all

sides by at least four inches of3/4-inch crushed rock wrapped in filter fabric or Caltrans Class 2

permeable material. Altemativeln AdvanEDGE pipe (or equivalent) may be used in lieu of the

PVC pipe surrounded by gravel.

Where wali backfill is required, it should meet the requirements presented in Section 9.1 for on-

site or imported fill using light compaction equipment. If heary equipment is used, the wall
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should be appropriately designed to withstand ioads exerted by the equipment and./or temporarily

braced. The lateral earth pressures presented above assume the backfill material will have low

expansion potential, as expansive soil can exert large lateral earth pressures on adjacent

structures. Therefore, highly expansive soil should either be chemically treated prior to use as

backfill or not used as wall backfrll. Wall backfill with a total thickness greater than five feet

should be compacted to at least 95 percent compaction. Even with good compaction control, we

believe 20 feet of wall backfill will settle between I and l-1/2 inches over a period ofseveral

years after placement. Structural improvements and floor slabs over the wall backfill should be

appropriately designed to withstand the expected settlement.

The retaining walls should be supported on footings designed in accordance with the

recommendations presented in Section 9.2. L

9.10 Pavement Design

9.10.1 tr'lexible Pavement Design

The state of califomia flexible pavement design method was used to develop the recommended

flexible pavement sections for the asphalt-paved parking area. we expect the final soil subgrade

will consist of native clay. The R-value test performed on a sample of clay soil collected from

test pit TP-5 indicates the R-value of the soil is 7. We used this value for desien.

For our calculations, we assumed a Traffic Index (TI) of 4.5 for automobile parking areas with

occasional trucks and 5.5 for areas subjected to occasional garbage or delivery truck traffic.

These TIs should be confirmed by the project civil engineer and,/or whole Foods, as appropriate.

Table 5 presents our flexible pavement section recommendations.
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TABLE 5
Recommended Pavement Sections

Pavement components should conform to the current Caltrans Standard Specifications. The

upper six inches ofthe soil subgrade in pavement areas and the entire thickness of Class 2

aggregate base should be moisture-conditioned to above optimum moisture content and

compacted to at least 95 percent relative compaction.

9.10.2 Rigid Pavement Design

Ifrigid pavements are required, we recommend they be designed for a maximum single-axle

load of20,000 pounds and a maximum tandem axle of32,000 pounds. The recommended rigid

pavement section for these axle loads is seven inches of Portland cement concrete over six inches

of Class 2 aggregate base. The pavement section should rest on at least six inches of fill or

native clay compacted to at least 95 percent relative compaction.

The compressive strength ofthe Portland cement concrete should be at least 3,000 psi at 28 days.

Contraction joints should be constructed at l5-foot spacings. Wlere the outer edge ofthe rigid

pavement meets asphalt pavement, the slab should be thickened by 50 percent at a taper not to

exceed a slope of I in 10. We recommend concrete pavement be reinforced with a minimum of

fhadvrcilkRdb

'^ Minimum asphalt thickness shall be 2.5 inches
'" Minimum aggregate base thickness shall be 6 inches

4.5 2.5 9

5.5 J t2
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No. 4 bars at 16 inches on center in both directions. Recommendations for subgrade preparation

and aggregate base compaction for rigid pavement are the same as those we have described for

flexible pavement.

9.10.3 Interlocking Concrete Pavers

We anticipate interlocking, precast concrete pavers corrld by used for this project, particularly in

entry and parking areas. Where pavers will receive vehicular traffic, we recommend they be at

least 3.15 inches (80 millimeters) thick and placed on a 1- to 2-inch-thick sand leveling course.

The aggregate base thickness given above in Table 5 should also be used beneath the pavers and

sand leveling course. The subgrade and aggtegate base beneath the pavers should be compacted

in accordance wilh the recommendations previously provided for asphalt concrete pavements.

9.10.4 Concrete Flatrvork and Pedestrian Pavers

In areas to receive concrete sidewalks or other flatwork, the nativc soil subgrade should be

scarified, moisture-conditioned as appropriate (see Section 9.1.2), and compacted to at least

90 percent relative compaction. On-site sidewalks or concrete flatwork should be underlain by at

least four inches of Class 2 ag9regnte base. The aggregate base should be moisture-conditioned

to near optimum moisture content and compacted to at least 90 percent relative compaction. City

ofOakland sidewalks should also be underlain by at least four inches of Class 2 aggregate base

compacted to at least 90 percent relative compaction in accordance with the City ofoakland

standard specifications and details.

9,f I Seismic Design

The proposed buildings should be designed to the appropriate seismic codes. The project site is

about 4.4 kilometers from the Hayward Fault, defined as a Type A fault per the 2001 Califomia

38300l0l.oAK 56 6 July 2004
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Building Code (CBC). For design in accordance with the 2001 CBC seismic code, we

recommend the following:

e Seismic Zone Factor 4

o Soil Profile So

r Near Source Factors Nu and N of 1.26 and 1.68, respectively.

9.L2 Soil Corrosivity

Representative samples ofnative soil from the weak clay deposit (TP-6 at 3 feet) and the

stronger clay (TP-7 at 5.5 feet) were sent to Environmental Technical Services of Petaluma,

Califomia for corrosivity testing. The samples were chosen to be near the anticipated

underground utility elevation. The analytical test results are presented in Appendix D.

Based on the results of the tests, the weak clay from TP-6 is considered to be conosive to buried

iron, steel, Cast Iron, Ductile Iron, and galvanized steel pipe resulting primarily from a

combination of a low resistivity and anticipated wet near-surface soils. The stronger clay from

TP-7 is not considered to be corrosive to metallic utilities. The sulfate and chloride ion

concentrations are considered insufficient in either sample to damage reinforced concrete

strucfures and cement moftar coatings.

We recommend all buried metal utilities and steel located in the weak clay deposit be designed

assuming they will be in contact with conosive soil. The use of non-corrosive materials or

corrosion inhibitors, such as cathodic protection or polyethylene protective frlm, should be

considered for metallic underground utilities in contact with the weak clay deposit or similar fill.

In addition, steel reinforcement bars used in CAPs should either be protected against corrosion or

sized to allow for corrosion loss. The CAP design-build contractor should provide corrosion

protection recommendations based on the results presented for the sample from TP-6 in

Appendix D. Conosion inhibitors are not required for metallic underground utilities in contact

with the stronger native soil or similar fitl. We should review the location of any underground

metal utilities to determine which conosion protection recommendations are appropriate. We
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conclude special protection is not wananted for concrete in contact with the ground or

reinforcing steel embedded in concrete.

1O.O GEOTECHNICALSERVICESDURJNGCONSTRUCTION

We should review the final project plans and specifications to check that they are in general

conformance with the intent of our recommendations. During construction, our field engineer

should provide on-site observation and testing during demolition, site preparation, placement and

compaction of fill and backfill, and installation of building foundations and floor slabs. These

observations will allow us to compare actual with anticipated soil conditions and check that the

contractor's work conforms with the geotechnical aspects of the plans and specifications.

I I ,O L IMITATIONS

The conclusions and recommendations presented in this report apply only to the site and

construction conditions as we have described them and are the result of engineering studies and

our intetpretations of the existing geotechnical conditions. Actual subsurface conditions may

vary. Should conditions differ substantially from those that we anticipatc some modifications to

our conclusions and recommendations mav be necessarv.

38300101.oAK 6 July 2004
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NOTES:
Digitjzed data for faull coordinates and earthquake catalog was developed by the Califomia Departrnent of Conseruation
Division of Mines and Geology. The historic earthquake calalog indudes events trorn January I 8fi) to December 2000.

COX CADILLAC SITE DEVELOPMENT
Oakland, Califomia

MAP OF MAJOR FAULTS AND
EARTHQUAKE EPICENTERS IN

THE SAN FRANCISCO BAY AREA
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ot felt by peoplig, except |tnder especially lavorable circurrstdrq€s. However, diziness or nausea may be expedenc€d.
SometirEs birds and animals are urEasy or dstwbed. T€es, strudures, Itquids, bodies of water may sway genfly, and doors rr|ay swing
vefy slorrrly.

Felt indoor' by a fuiw peoplq e6pecially ort upper foors of rutti-5toqf bultdingE, and by senstfw o, tteryous perso]t6.
As jn G.ade l, titds and animds are distubed, and trees, stuctr.-ies, liquids and bodies ofwater may sway. thnging obiects sdng,
esFecially if they are delicatdy suspended.

i9! l$o9ry bV s€-{9ql peopq usually as a rapld vlbration ihat ltEy not be recognized 6 an earthquake at first Mbratlon i6 simibr to
that of a llght or lightly loaded fucks, or heavy tucks some dlstance av,/ay. DuEtion .nat' be estim;fed In sorr€ c€es.

Movedler{s may be appreciable on Wper levels of iall stuclures. Sanding motor cars rnay.ock stigh y.
Felt indoors by nEny, ootdoors by a tew. Anakqns a tew i.rdividuals, pa icularly llght sl€€perE, htt trbhteng no ons except lhose
apprEhohskefro.n_previous experienca Vibiatloo llke that due to paising ol heavy, or heavlly load€d fruck5, Sensation lll€ a heavy
body strikng bitlding, or the talllng of h€ary obiects inside"

Dishe6, windovrrs and doors rdllei glassware and ctoctery clink ard clash. Walls and house frames c.eak, €specially if intensity is in the
uppe{ |i|nge of thi$ grade. HaEing otiec{s ofren swing. Liquids in open vessels are disturbed slighdy. stationary artomobiles rock
noticeably.

Felt Indoors by praclically el/eryone, oi.ttdoorr by nrogt Fopl6, Diaec{ion can ofton be egtirnated by ttrcse ootdoors- Awakens
nany, or rnost sl€opefs. Fdghteos a few p€ople, wtth slight e)(cite|t|e tt; somo pec|ons run ooldoors,

Build-ings trer|ble throL8hout. Dshes and glass$€re break to so.ne exlent. \Mndows c.ack io so.ne cases, bl'It nol generally- Vas€€ and
small or unstable obr€cls overtum in miny inslanceG, ard a fgr, f3n, Hanging obiects dlif dooG swing gerieratly or-co.tsiddably,
Picttt-€s km* againg walls, or 6v,ring out of place. Doors and shutters open or clqse abfl{dy. Peiaririrn Oocf3 sOp, or run fait cr slo,r.
Small obiecls move, and fumishings may slifl to a slight $der . Small amounts cf fquids ;dii fiom r,rell-filled open coitairE s. Trees and
bushes shake slightly-

F€ltby g/eryone, indoo{s and outdoors: Arf,akeB all steep€r5. Frigtttens .rEny peopte: generat oxcibnEtrt, and sonte peisons run
outdoor€.

PeJso{E move unsreldily. Trees ard bushes shak€ slighlly to moderalely. Litluids ae set in strong rtotion. Srnall betls in churches and
s.fbols tirE. Polrly built bsildings may be damaged. Plaster falls in smail amounts. other plasler-c.ac*s some rhat- Many dishes and
glass€5, 4d a fe'vr, windows break. Knickknacks, books ad ddures frll. Fwniture o\rerhrrnE in many irFtancas. Hervy tuhishings

Faighens eve.trone. Geoeral alanq and slrertrone runs otrtdooas.
People fnd it dffcult to st{d. Persans driving cas notice sfuking. Trees and bushes stEke moderately to strongly. waves form on
pords, lakes and str€ms. Water i5 nuddied. Gravel or sand 6tream banks ca\re in. Large ctxrrch belb lirE. Suspinded ob.iects qr.ver.
Damage is negligible in-buildings of good d€6ign ard construc{ion: slight to moderato in 

-r,lrelt-buitt 
qdinary 6uildings; cdtsid;Ebb

h poorly boilt_or badly designed boildingE, adobe houses, old walk (eap€cia y wfiere taiiJ up without moriar), sdres, etc. plastef and
sorne sfucco fall- Many windows and some fi]miture break. Loosened bricklrori( and tjles shak€ down. Weak chimneys break at ttE
roofifle. Coanices fall frcm to$,e{s and high buitdirEs. Bric&s ad stones are distodged- Heavy fumifure overtums- Co;crete irilation
dilctEs are considerably damaged.

@neral ftight, and alarm approach€6 panic.
Peasons dtiving cars are distuded. Ttees shake stroigly, and b@nches and trunks break otr (especiauy pdm trees)- Sand and m$d
erupts ln small amounts. Flow of springs a||d wdls is temporarily and so,netimes permaneotly cfunged, bry v,rotts €ftew flor,r.
Temperalures ot spdng and well walers vdies. Damage slight in brick strudures hlilt especirty to withstand eartftquakes; conskterabte
in ordinary $bstanlial buildings, wilh sorne pirtial cdlapse; heavy in some wooder houses, witir some lunbling do;n. panet $ratts
break away in fi_ame stuctraes. Dec€yed piliogs b.eak off. Walls fall- Solid slone walls crack and break seriously. wet grounds ard
sleep slopes crack to sofile exter( Chimneys, cdumns, nbnuments and factory stacks and to$/e6 Mst and fali. Very heavy fumiture
moves cdlspicuously or ovettutns.

Panic is g€neral-
Grourd cracks cdlspicuously. Damage is cdrskJerable in masoory shrtures built €sp€ciatly to withstand earthquakes; geat in omer
masonry buildings _ sllne collapse in largte part. Some wood iame tbuses built especidly tar wilhsland eaittquakes are-ihrown oul of
plumb, ottlers are shfled wtrclly ofifouMatiorE. Reservoias are seriouslydamaged and undergrorrd dpes sdmetim€s break.

Panic is general.
Ground, e$pecially when loose and wet, cracks up to widths of several inches; fssures r4| to a yard in width run pa|allel to canal and
stream banks- Landsliding is cansklerahle frofl river banks ard steep coasts. Sand and ;nrd 6lifis ho,izonta y dn beache.s and flat
lard- Water levd changes in $/€lls- Water is ttrown on banks of cenels, lakes, dvers, €tc. Dams. dikes, ernba;kments are seriously
damaged. Well_bulll t{ooden stnEtues and bridg€s are severely damaged, and some collapse. Ddtgerous cracks devd@ in excdlert
brick walls. Most nEsonry and trarn€ strudtres, a.d their foundations te destroyed. Raitroad rails Gnd stighfiy- Pipe n* buried io
earth lear apatt or aae crushed endwise. Open cracks and b,oad wavy folds open in cement Favefi€rlts trd asihah mad surlaces.

Panic is geoeral.
Disturbancss-in ground are many and wid€spread, varying with f|e ground material. Broad fisswes, eadh strrhps, and tand slips
develop in sofr, w€t ground. Water dtarged wfth 6and and mud is ejected in large amounts. Sea waves of signibcant magnitud'e may
develop- Damage is sevse to wood fiame studuaes, asp€cially near shock cqte{s, great to dams, dk€s aid embankrnents, even at
long distanc€s. Few if any masonry sfuc{uros rcmain standing. Supporting piers or dliars of larue, welt-built bridges are wrecked.
Wooden kjdges f|at'give- are less affected. Railroad raits b€nd greafly ana sorne itnrst ertwise. pipe lines Uuried in earth a,e DUt
completely cut of service.

Panic is g€neaal.
Damage is btal, and p.acucally all v/orks d construction are damaged greally or @skoyed. Dbtubances in the ground are great ard
vaded, and numerous sheadng cracks develop Lardslides, roct hlls, and sfumps in river banks are numerous ind extensivi. Large
rock nasses a.e wrencfEd loose and lom otr Fault slips develop in firm roct, ard horizontal and velticat ofset displacements -e
notable- Wate. channds. both surface ard undergrourd, are dislubed and modified g.eatly. takes aae dammed, new waterfalls are
produced, rivers are defected, etc- Surlace $rav€o are seen on ground surfaces- tines of sight and level are distorted- Objecls ere
lhrown up,.vard into the air.

COX CADILLAC SITE DEVELOPMENT
Oakland, Califomia MODIFIED MERCALLI INTENSITY SCALE

Date: 05/05/04 Project No. 3830.01 Figure: 5
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Proposed
Building

Exterior Grade
Finish Floor Elevation

6-inch minimum

d4-inch crushed rock or Class 2
permeable drainage matedal

4-inch-diameter. SDR 23.5 or
Schedule 40 pedorated PVC pipe,
perforations down, sloped to drain
by gravrty

F'-inctr minimum

Filter fabric
(Mirafi 140N

or equivalent) 12-inch minimum

Not to scale

COX CADILLAC SITE DEVELOPMENT
Oakland. Califomia SUBDRAIN DETAIL

Date O5l21lO4Proiect No. 3830.01 Figure 6
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APPENDIX A

Logs of Cone Penetration Tests and Borings
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1 ,000

't00

1 0

o
z
(I

ut

ulz
o
o

3 4 5

FRTCTION RATTO, Rf (%)

ZONE QcA{1 Su Factor (Nk)2 SOIL BEHAVIOH TYPE'

1
2
?

4
5
6

I
9
1 0
1 1
1 2

1
'|

2
2.5
3
4
5
6
1
2

15 (10 for Qc 9ld) Sensitive Fine-Grained
15 (10 for Qc 9 tsl) Organic Material
15 (10 for Oc 9 lsf) CLAY

SILTY CLAY to CLAY
CLAYEY SILT to SILTY CLAY
SANDY SILT to CLAYEY SILT
SILTY SAND Io SANDY SILT

SAND to SILTY SAND
SAND

GMVELLY SAND to SAND
15 Very Stiff Fine-Grained (-)

SAND to CLAYEY SAND (")

.15

1 5

t:

(-) Overconsolidated or Cemented
Qc = Tip Bearing
Fs = Sleeve Friction
Rf = Fs/Qc x 100 = Friction Ratio

Note: Testing performed in accordance with ASTM D3441 .

References: 1. Robertson, 1986, Olsen, 1988.
2. Bonaparte & Mitchell, 1979 (young Bay Mud Qc <9).

Estimated lrom local experience (tine-grained soils Qc > 9).

COX CADILLAC SITE DEVELOPMENT
Oakland. California CLASSIFICATION CHART FOR

CONE PENETRATION TESTS
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PROJECT: COX CADILLAC SITE DEVELOPMENT
Oakland. Califomia Log of Boring TR-1

Boting location; See Site Plan, Logged by: A. Blaisdell

method: Mobile &24 truck mounted riq, S1/2-indFdiameter ho ow-stem

& Hefltxood (S&HL Standard Penetratiofl Test

MATERIAL DESCRIPTION

1 1

1 2

1 3

1 4

1 6

1 8

1 9

20

2 1

22

24

27

28

29

Boring tenninated at a d€plh ot 1 5.5 teet
Eorlnq bacililled wilh neat cerne.{ grou!
Grollr|dxaler rvas measlfed at a deoth of 4 fuel.

' S&H blorv munts mr|vened to SPT l+values uslng a
lador ot 0-6.z El€vatioi bas.d on Citv of Oakland datum.

s&H

sPr

SPT

S&H

s&H

s&H

brown, very loose, moist, lrace gravel, many brick and
rock fragments in upper 6 inches

V (5/8/04, 10:30 AM)

dark gray, very loose, wet

gray, very sofr, wet

trace gravel, lost lower 6 inches of sample

aro recovery

olive-brown, stiff, wet

very stiff, less gravelly
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PROJECT: COX CADILLAC S|rE DEVELOPMENT
Oakland. California Log of Boring TR-2

PAGE -I OF 1

See Site Plan, Logged by: A Blaisdell

Mobile &24 truck mounted rig. 6-1l2-inchdiameter hollow-stem

Hammer weiqhvdroo: 140 lbs./30 incfies LABOMTORY TEST DATA
Sampler: Sprague & Henwood Slandard Penetration Test (SPT)

MATERIAL DESCRIPTION

1'l

1

14

1 5

1 8

1 9

21

24

27

Eorlng teminaied at a depth of 13 te€t
Borinq bacld led witl ns3t c€m€rn grod.
Groundyrater $as measurd st a depth of 4 teet.

' SAH bbl' counts .onv€rted to SPT l+values usins a
, factor of 0.6.' Elevation based on Cily of Oakland dalun.

rlt

SPT

SPT

s&H

s&H

s&H

brown, loose, moist, trace gravel

V (5/8/04, l:05 PM)

very loose, wet

dark gray, sofr, wet. coarse sand, trace fine gravel

very sofr, heaw organics, contains stiffer clods within
overall soft matrix, with gravel
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PROJECT: COX CADILLAC SITE DEVELOPMENT
Oakland. Califomia Log of Boring TR-3

Boring localion: See Site Plan, Figure 2 Logged by: A. Blaisdell

method: Mobile B-24 truck mounted rig, 412-inch{iameter hollow-stem
Hammer weiqhudroD: 140 lbs-/30 inches

: Standard Penetration Test

MATERIAL DESCRIPTION

1 1

' t2

1 3

14

1

1 6

1 7

1 8

1 9

20

22

27

28

29

Bqing bacldllled with neat c€msnt groul.
Groundv'E er M.as m€asqed d a d€pth ol 4 fu€t.

I S&H blo{r mu|lts cDnved€d to SPT l+yaftles lsing a
- tactor of 0,6.' Elevation based on City of Oatland darum-

SPT

SPT 50/

heterogeneous mix ofsand, brick and congete

,  11 :33  AM)
with SILT (SP-SM)

dark brown, loose, \,vet, heavy brick fragments

Boring met pradical retusal during dritling at 7.5 feet.
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PROJECT: COX CADILLAC SITE DEVELOPMENT
Oaktand. Califomia Log of Boring TR4 

'AGE r oF 1
Boring localion: See Site Plan, Figure 2 Logged by: A. Blaisdell
Date started: 5IBN4 Dale finished: Y8l04

Drilling mellod: Mobile &.24 truck mounted rig, 6-1/2-inch4iameter hofiow-stem augers
Hammer weighvdrop; 140lbs./30 inches I Hammer type: Safely LABOMTORY TEST DATA
Sampler Sprague & Henwood (S&H)

; 9 d
*Eer a ,

9 p E
E F d

591
a4

6 E _ -

= = j
E d

d r

i ! g
t_! 5

SAMPLES it

I
-

MATERIAL DESCRIPTIONt -q d
g

E

z Ground Surface Elevation: 8.24 feet'

1

J

7

8

I

1 0

1 1

1 2

1 3

14

1 5

1 8

21

23

24

za

26

27

28

29

Soril
Gror

S&H

s&H

saH

S&H

4

1 3

t6

nANUY U[_AY W[n LjXAVEL (UL)
mottled yellow-browl, brown, and gray, soft to
medium stiff, moistCL

GP gray, medium dense, wet, angular to sub-angular
CTAYEY GMVEL (GC}
gray, medaum dense, wet, angular to sub.angular, clay
in gravel matrix is soft, wood at 6 feet

gray€reen

Eoring met practical refusal during drilling at 7.5 feet;
sampler advanced to I feet-

E baclfilled wilh neat cem€nt grout.
ndnaler was mea$red al a depth of 4 l€ot

I S&H blo$, counts corruercd io SPT N-values usha a
, factor 6{ 0.6.'Ersvalion based on City of Oakland daturh_ KRdlo

Project tlo.: lF,grr",
3830.01 I A-9
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UNIFIED SOIL CLASSIFICATION SYSTEM

itlalor Divisions Symbols Typical Names

(!

' 6 c

o E  ^
9  6 . !
€ b :
6t ;
: g
6 =o E

Gravel6
(More han hall of
coaGe f laclion >
no. 4 geve size)

GW Well€raded g|avels or gravel-sand mixtures, litue or no fines

GP Poodygraded grav€ls or gravel-sand mixtures, little or no fines

GM Silty gravels, gravEl-sand-silt mix res

GC Clayey g.avels. grav€l.sandday mixturqs

Sands
(Mor€ than half of
coarse fraction <
no. 4 sieve size)

sw Woll-graded sands ql gravelly sands, litde or no finss

SP Poodygrad€d sands or gravelly sands, litte or no fines

SM Silty sands, san+silt mixtur€s

sc clayey sandE, sandrhy mixtrres

t . = ?

Ei t
EE i
,FE R
.eEeu . 5  v

Silts and Clays
L L = < 5 0

ML Inoqanic silts and clayey silts ot low plasticity, saody silts. gravelly silts

CL Inorganic days of low to medum plasticity, gravslly clayq sandy clays, l€an clays

OL Organic silb and organic silt.clays of low plasticity

Silts and Claye
MH Inorganic silis of high plastjdty

CH Inorganic days of high plasticity, fat clays

OH Organic silts and clays ot high plasticity

Highly Organic Soils PT Peat and otlgr highly organic soils

GRAIN SIZE CHART

Classification

Range of Grain Size6

U.S. Standard
Sieve Size

Grain Sizs
in Millimeters

Boulders Above 12' Above 3os
Cobbles 12' to 3' 305 to 76.2

G ravel 3' to No- 4
3' to 3/4'

3/4'to No. 4

76.2lo 4,76
76.21o 19_1
19.11o4-76

Sand

meoum
lin€

No. 4 to No. 20O
No.4lo No. 10

No. lO to No- 40
No.40 lo No. 2oo

4.76 to 0.074
476 to 2.00
2-0O to 04m
0.420 to 0.074

Silt and Clay Below No. 2O0 Below 0.074

_Z Unshbilized groundwater l6v€l

I Stattlized g{oundwater level

SAMPLE DESIGNATIONS/SYMBOLS

@ Sample taken with split-banel sampler other than Standard
L_l Penetration T6st sampler. Darkened ar€a indicates soil recovered

ffi Ctassification samplo iaken wih Stardard Pen€t'alion Test
Lffi sampler

Lm 
Undst,.r6€d sample taken witfr hin-walled tub6

K--7

[! 
oisturteo samote

Lll 
Samplrng attempbd with no recovery

t-f l

lll core samele

$ffi *r**, ,u*rabry sampte

ffn
l_.]LLl 

Sample taken with Dir€ct Push sampler

SAMPLER TYPE
C Core banel PT Pitcher tub€ sampler using 3.ojnch outside diameter,

thin-wall6d Shelby tube
CA Calilomia split-banel sampler with 2.6.inch outsido

diamsiorand a 1.93-incfi inside daam6ter S&H Sprague & Henwood splil-banel sampl6. with a 3,o-inch
orlsids dametsr and a 2.43-inch inside diameter

D&M Dames & Moore pistln sampler using 2.s-inch outsido
diameter, thin-walled tube SPT Standard Penetradon Test (SPT) split-banel samplerwith

a z.ojnch outside drameter and a l.sinch inside diarnoter
O OstsrbeE fiston sampler using 3.o.inch outsido

diameter, thin-wslled Sh€lb/ tib€ ST Shelby Tube (3.Oin$ outside diameter, thin-walled tube)
advanc€d with hydraulic pJessur€

COX CADILLAC SITE DEVELOPMENT
Oahand. Calilornia CLASSIFICATION CHART

Date 05/1 1 /04 Proiect No. 3830.01 Figure A-10
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APPENDIXB

Laboratory Test Results
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Reference:

ASTM D2487-OO

70

60

=50
I
x
H+o
z

F
o30
tru>

dzo

010203040 50 60 70
LlourD LrMtT (LL)

100 110 120

Symbol Source D€scription and Classif cation
Natural
M.c.(%)

Liquid
Limit (%)

Plasticity
Index (%)

% Passing
#200 Sieve

o

 

t

TP-4 d 2.5 feet

TP€ at 2 feet

TP-7 at 25 feet

CLAY with S f.lD (CL), oranger orang+
brown, and dark brown [FlLLl

CLAY with SAND (CU, dalk gray

CLAY with SAND (CUCH), orang+
brown

n.4

31.2

re.7

38

42

50

1 9

B

rc

@X CADILLAC SITE DEVELOPMENT
Oakland, Califomia PLASTICITYCHART

D€,le osloslMl Project No. 3830.01 | Figure B-1
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1,000
I EXUDATION PRESSURE (psi)

800 600 400 300
90

80

'7n

960
uJ
l

iso
UJ
o
t 4 0
a
6
lll ^^
d J U

10

U
200 300

  EXPANSIoN PRESSURE (psl)

Specimen lD: A B D
Water Content (7o) 20.5 2 1  . 5
Dry Dendty (pcf) 105 .1 102.4 101  .7
Exudation Pressrre (pd) 329 291 253
Expansion Pressrre (pS) 61 43 17
Resi$ance Value (R) 10 4

Sample Source Sample Description
Sand

Equiv alent
Expansion
Pressure R v alue

TP-5 at 2.5 to
3.5 feet

SANDYCLAY (CL), mortled
orange-brow n and olive-b,rown

43 pd

COX CADILLAC SITE DEVELOPMENT
Oakland, Califomia RESISTANCE VALUE TEST DATA

Dare o5/0t04 | Project No. 3830.01
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APPENDIX C

. Logs of Borings and Cone Penetration Tests from Lowney and GeoForensics Investigations



LOG OF BORING

DESCRIPTION

1-1

1. -2

l - r )

1-4

.98-4

105.1

110 .5

25 .8
fine 6and]r ClAylclayey fin. SAND -
orange-brown; sl i tht ly Doi6t to !roi6t;

Eott led 6rey &
Y.ry Eti f f /mediuEr denr€

gralel ly clayey SAND - ora:rge_brown;
denae

c layey  SAND -  t r e t -b !own ;  s l i gh t l y  mo i s t  t o  mo i6 t ;  med iuB
denae to  den6e

sandy CLAY - datk grey & black; we-t ;  very st i f f  to hard

Groundwater  encountered .  a t'  to  sur face  a f te r  1 .5  hours .
Bot tom o f  bor ing  a t  20  fee t
Dr i l led  o \  O4/OS/0 I
Logged by  dd /ba
Mobi le  B-24 dr i l l i ng  r ig
Mod i f  ied  Ca l i f  o rn ia  sampler
140# harnmer

8  fee t ,  rose

'F igure  A1 -  Log o f  Bor ing  GF- l

I
I
I
t

I
I

GeoForensics Inc.
561-D Ptlgrid Drivc Forter City, CA 94d04

Tel: (650) 349,9369 Far: {650} szl_IEZB
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LOG OF BORING

DESCRIPTION

2-t

2-2

L - J

s i l t y  C L A Y  w l t h  E a n d  -  m o t t l e d  c r e e  &  n , r n , - _ L -
roist 

L g!el. & orange-Dtoli,u; slithtty

94.8

98.1

101..7

29.3

23.0

- CLAY ' green-trey; st ightly Dolst;  soft

clayey SILT - black; ortaric; vely Eroist to wet;6oit

dandy CLAY 1lr i th t lace f in€ gravel  _ mott led orante &
8r€y-brownr r l i8ht ly  moi l t ;  v€ry 6t iJ I

Groundwate t  a t  lZ  fee t  a f te r  t  hour
(no t  s tab i l i zed) .

Bot tom o f  bor ing  a t  21 .S fee t
Dr i l led  on  04 /05 /01
Logged by  dd lba
Mobi le  B-24 dr i l l i ng  r ig
Mod i f  ied  Ca l i f  o rn ia  sampler
L40# hammer

GeoFdrensics Inc.
561-D PtlFli4 Dliye !o6t€, Ciry, CA 94404

TrL (650) 349-9369 Fsx: (650) S71_!s7S
Figure ,42 - Log of Boring GF-2
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LOG OF BORING

DESCRIPTION

3-1

3-4

CLAY - dart g.ey-blacl;  El ighrly

6{nay CLAY - aark tret-bladk; r l ightly moist;  st i f l

94.2

101.0

26.0

clatey { in€ SAND/fine sandy CLAY
t rey -b rown ;  E l i gh t l y  mo i6 t ;  m .d ium

- motrled oran8e &
dense/very et i f f

f ine sandy CLAY wi th t race f ine t ravel  -  mott le i l  otange
-brown; s l ight ly  moist ;  very 6t iJ f

Groundwater  encountered  a t  13  fee t ,  rose
to  10 .5  fee t  a f te r  t  hour ,

Bot tom o f  bor ing  a t  20  fee t
Dri l led on O4/ 05 / 01.
Logged by  ba
Mobi le  B-24 dr i l t ing  r ig
Modif ied Caii fornia samDler
140# hammer

GeoForensics Inc.
561-D Piladm Drlvc Fo6ter Citt ,  CA 94404

Tel: (650) 349-3359 Fax: (650) 521-1828
Figure  A3 -  Log o f  Bor ing  GF-3
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LOG OF BORING

DESCRIPTION

4-1

4-2

4-4

4-5

4-6

6il ty CLAY with t tace land & f lne graveb - tan-broren; 6l ightly
t loiat;  roft

118.6

1"08.0

109 .1 18.0

6ardy CLAY - mott led orange and.eddi6h dalt bror,en; Eoist;
roft

CLAY - black; cl ightly uroiet;  EediuB 6ti f l

sandy CLAY with fcw travels
very st i f f

Etight ly  hoi6t  to moi6t ;

t :aYeuy SAND - b!own,-  wet;  loo6e

sandy CLAY with few f ine
6rey-b!own; sl ightly tr loiEt;

as above - dt i f f

gravele -  r rot t led oran&e
v e r y  c f i l f

t l ight ly &oi6t; very Eti l f

Groundwater  at  6 .5 feet  af ter  t  houi_
Bot tom of  bor ing at  30 feet
Dr i l led on 04/05/01;  Logged by ba
Mobi le  B-24 dr i l l ing r ig
Modi f  ied Cal i forn ia sampler ;  140# hammer

GeoForensics Inc-
551-D Pilgrim Driyc Forter Citt ,  CA 94404

Tcl: (550) 319-3369. Faxl {650) S71-1Ezg
Figure  A4 -  Log o f .  Bor ing  GF-4
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LOG OF BORING

DESCRIPTION

saddt CLAY - oott led orange & browU f irmi moist

CONCRETE 3 tcet thlck

Prac t ica l  re fusa l  a t  6  fee t .

No groundwater  encountered ,
Bot ton  o f  bor ing  a t  6  fee t
Dr i l led  on  04 /  O5 /  07
Logged by d.d./ba
Mobi le  B-24 dr i l t ing  r ig
Mod i f  ied  Ca l i f  o rn ia  sampler
140# hammer

GeoForensics Inc.
561-D Pilgrim Drlve Foerct Ciry, CA 94404

T€I: (650) 349-33d9 Fa* (650) SZr-rSt8
Figure  A5 -  Log o f  Bor ing  GF-5
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DESCRIPTION

6- t

6-2

6-3 50/4*

6andI CLAY/cl.yey SAND - dark brown;. l ighrly sroiEt;
firm to 6tilf

94.9

1 07.o

102.0

t4.6

20.0

clayey grayel ly SAND - oraDge-brown; 6l ightly moiBt; rredium

with [en6e6

tb dense

of 6 i l ty  t iae SAND wi ih t race c ley

f ine randy CLAY -  orante-brown; molst ;  velv 6t i f f

No groundwater  encountered .
Bot tom o f  bor ing  a t  19-S fee t
Dr i l led  o^  O4/05/O1
Logged by  dd
Minute  Man por tab le  d r i l l i ng  r ig
Mod i f  ied  Ca l i fo rn ia  sampler
70# hammer

F igure  A5 -  Log o f  Bor ing  GF-6

t
I
t
I
I
I
T
I

GeoForensics fnc.
561-D Pilgdm Drive Fo6t€! City, CA 94404

Tel: (650) 349-3369 Fax: (6FO) S?!-tE78
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LOG OF BORING

DESCRIPTION

7-7

SPT

SAND - bulf ;  1006€; vcry moist/wet
(excavated p. io. to d. i l l int)

6andt CLAY with fers
medium 6ti f f

t taveL - dark Frey-brown; raturated;

CLAY - rdott led oraoge & 6rey-brown; cl ighrly

as abov€;  yery 6t i I f

Groundwater  encountered  a t  5  fee t .
Bot tom o f  bor ing  a t  19 .5  fee t
Dr i l led  on  05 /A9/01
Logged by  BA
Mobi le  B-24 dr i l l i ng  r ig
Mod i f ied  Ca l i fo rn ia  &  Sp l i t  Spoon samplers
140# hamner

GeoForensics lhc.
561-D Pil tr idr Dtivc Foster Ctty, CA 94404

T€L (650) 3i l9-3369 Frx: (650) SZ1-18?B
Figure  A -  Log o f  Bor ing .  GF-Z
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LOG OF BORING

DESCRIPTION

8-1

8-2

& black; trroi6t;  uredium ctiJf

6 a n d y  C L A Y  -  g ! e y ;  m o i s t ; 6 t i f l

6andy CLAY - very el i l f

Groundwater  encountered  a t  7
.Bot tom o f  bor ing  a t  L9-S fee t
Dr i l led  on  05 /09 /01
Logged by  ba
Mobi le  B-24 dr i l l i ng  r ig
Modif ied Cali f  ornia sarrpler
140# hammer

F igure  A -  Log o f  Bor ing  GF-g

GeoForensics Inc_
561-D Pilgrtm D.iv. Fo6ter City, CA 94404

Tcl: (650) 349-3359 Faxt (680) 571-18?8
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LOG OF BORING

DESCRIPTION

9-7

Mater i  a ls  removed ty  Levine-Fr icke
pr ior .  to  GeoForensics dr i l l in6. '

CLAY with rand - toott ledL orante & grey_brown; El i tht ly
moirt;  r ,ery rt i tJ

Groundwater  repor ted  a t
Bot tom o{  bor ing  a t  1 ,4 -s
Dr i l led  orL  0E/09/Ol
Logged by  ba
Mobi le  B-24 dr i l l i ng  r ig
Mod i  f  i ed  Ca l i f  o rn ia  samp le r
L40# hammer

GeoForensics Inc-
561-D PtlgriD. Dri l /e Foslcr Ciry, CA 94404

Tcl: (650) 349-33d9 Fax: (Eso) SZI-LBTB
Figure  A -  Log o f  Bor ing  GF-9
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APPENDIX A

FIELD INVESTTGATTONI
t
I
t
I
I
I
t
I

The field investigation consisted of a surface reconnaissance and a subsurface exploraiionprogram .using truck-mounted, rotary-wash auger driiling equipmeni-*J1l-,r.t *o'n,.acone penetration test (cpr) equipment. Two-approxim-at.ri j-in.nai"-.tlr o<ploratoryborings (EB-l and EB-r) wirs drilted, una ?ir. CpTs (CPT_I, 2, 3 and 4) werehydraulically -pushed oq July 27, 2ooo, ,o -"*i*u- depths of 40 to 41 feet Theapproximate locatioru of the exprorarory borings and cprs ,re 
"t 

o*.,-ln 
^ihe 

site pran,Figure z. The soils encouniered *... .oiti.,rro*11 
,1"gs.i-'-',a".f i.ra by ourrepresentative and described in accbrdance with the tinin."a" s" ctir-noto' syrt.rn(ASrM,D2488). The !og9 of the borings, as well as 

" 
k.y; A;;l;;if;;; of rhe soil,. are included as parr of rfus appendix. ihe CpT data is ahb atached.

The locations of borinss and cprs were determined by approdmate mensuremenrs fromsite and buildins fearuies-. Elevations of the borings q/ere nor derermined. The locarionsof the borings a-rrd cptr 
"h""ra 

be .L"rii.Li;iri.ro onry to the degree implied by themethod used.

Representative soir sampres were obtained from the borings at selected depths. AIsamples were retumed to our laboratory for evaluarion and appropriate tesring. Most ofthe soil samples were obtained with a 2-5-inch I.o, tuoa'rfied'-c"lifo;iJ'sprir barr.elsampler. Modified-carifomia penerration resistance-_ blow counts ;;;;-di;;J';;
9:.lpl"g 

a 140-pound hammei through , id-i".t free fall; the sampler was driven18 inches and rhe number of brows was"recorded for each e;.h;; o"r*p5.rJ,."r,o,., ies1-rD15Bo_In addition, 2.0-inch r.o. .r*pro-*... .r-,,ri*i".}rrg 
"i#.i"rl"*."eradonTest (sPT) split barrel samprer driven int the soil wirh rhe 140;B;i;;;; previously' described. Unless otherwise indicared, the brows per foot recorded 

"; 
;" boring rogrepresenr rhe accumurated number of blows ."orir.d ro drive *r; ;;;;i.., the rast12 inches' The various samprers are denoted ar rhe appropriate depth on the boring logs: and symbolized as shown on Figure A-1. 

-rr'vr^rqr! uLvqr vrr urc I

Field rests included an evaruation of rhe undrained shear Tren-grh of soil sampres using aTorvane device, and rhe. unconfined compressive srrength of the soir sampres using a'pocket peneromerer device- The .esula tf these tesm are presenred on the individuarboring logs at the appropriate sample depths. 
rr+vvrnLu vrr ur{'

The,attached boring and CPT logs an{ related informarion show subsurface condirions arthe locations indicared and o-n th'e daie designated on the logs, s;;;i; IJndirions arother locations may differ from conditioni occurring ar th"ese oo.ir.! to.^tio*. Thepassage of dme may result in aherecl suhsurface conditions due to envir6n.narr,^l ah".,g.r.In addition,_ any stratificarion lines on the logs represent rhe approximate houndarybeween soil rypes and the rransition m"y be g."i,.ral. 
' -'- *rrrv^*'4ru
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DRILL RtG: retUrue tSm
BORING TYpE: 4ZtB tf€H ROTARY WASH
LOGGED BY: DGJ
START DAIE: 

,7-27-tlo FtNtSH DATE Z_27{0

PRO.JECT: 230 BAy ptACE
LOCATION: OAKIjND. CA
COMPLEIION DEPTH: 39.0 FT.

"F+'lqi.'tr&#Iffi Hra=1=
ffi

. ITIATERIAL DESCRIPTION AND REMARKS

*Tff.-*-
O Pod.r priftr.i

A rsvrl

a U'crh.d CrdFtrdon

/\ u{, Td&dr c4rp, -.1

::i".- om 19 stfi mcist, black with brown mot{es,organtcs, moderate plasticity

stitf, moist, dart gray, some sand and gravel, strongnyorocarbon odor

;H#l*,:grild brown mott,ed' hace erdver,

Plasticity Ljmit:21, Uquid Umit = 35
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APPENDIX D

Soil Corrosivity Analysis Results
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Detection Umits ->

Resistivities are over 1,5OO & 3,000 ohm-cm which is good, and soil reactions (iaet' nlll) are mild\r alkaline

which also helps; chloride 
"nd 

suffate levels are not high; but sulfide is variable' The CalTrans times to perfora-

f i;*,",],].i;iilr,';;;i;Astelrtne time is a sooali.+ yrs, and tor 7? .ga it soes to 6e.1 vrs; and for ccZlo
f il'."#;;;ir".;;r;;;"n beuer at ao. r yrs, and 88.1 yrs. Neither chloride pt :111: :::1?,L:::1*;"-.

il ;f ;ffi;il;;.;ffi; is not high enoush to impaicontained steel reinforcement; and sultute should not

have a direct negative impact on concrete, mortar, grout or cement. one sulfide is under 0'1 ppm, which is good'

but the other is just over O.1 pp*. AnU *ftnu botir iedoxes are over +400 mV, one is relatively close to this

lower limit. Addition of tme w-JutJ U. on no benefit whatsoever because pHs are already alkaline' Greater long-

evitiy would necessitate heavier gauge steel or other actions (e.g, wrapping pipe, special fill, etc.)- Finally as far

as standard concrete & related materials are concerned, it would be best to aerate the CCl /O soil to reduce sul-

fide concentration 1by converting it to sulfate); or use sulfide resistant mixes. Last, be sure that if there is to

be anv impermeable slab coatingie.g. epoxy, ;nyl etc'l) that a
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PROJ. NAME:

freatw"tt & Rollo, 501 14th Street, 3rd Floor,
Andrew R. Blaisdell
Cox Cadillac

California.LOCATION:

0059+r

00s6+2

ccl /o

cfz/o

TP-6 @ 3.0'

TP-7 @ 5.5'

7.40

7.52

l1

I
I
I
I
I
I

lAB
SAMPLE
NUMBER

0059+1

00564-2

Detection Limits
SaPlPrr DESCRIPTION of

SOIL and/or
ID SEDIMENT

SAUNTTY
ECe

mmhos/cm

ccl /0

ccz/o

TP-6 @ 3.0',

TP-7 @ 5.5'

Lee SAMPLE DESCRIruON of
SAMPLE SOIL and/or

NUMBER ID SEDIMENT

SULFATE
so4

CHLORIDE
d

NOMINAL ELECTRICAL
RESISTVTTY CONDUCTIVTI-Y

dwrcm ,mhos/cm

2"5 74

51  55

1 1

17sO tsTol

3170 t3r  5 l

SOLUBLE SOLUBLE
SULFIDES (S:) CYANIDES (CN=)

o-.1----

+471.6

+826.4

I

0 . 1  l 1

0-0r 2

- - -0. r - - - - - - - -6- . t

Cal Test 417 (SO4)' 422 (O)'

and 532/643 (pH & resistivity); &/or by ASTM Vol. 4.08 & ASTM Vol. I 1 .01 (:EPA Meth chem Anal' or standard Methods);

pH-ASTMG5l;Spec.cond.-ASTMD1125;resist iv i ty-ASTMG57;redox-f tprobe,/ |sE;su|fate.extract ion.f i t |e22,
detectim ASTM D 51 6 (-EpA 375.4); chtoride - extraction Title 22, detection ASTM D 512 (=EPA 325.3); sulfides - extrac'

True 22' detection EPA 376-2 (=sMEWw 450Gs D - extraction Title 22, detection A!I! I lSlltElaj!:'2
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