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In response to your request, Leighton and Associates, Tnc. (Leighton) has performed a
preliminary geotechnical investigation and percolation tests for the proposed residential and
commercial developments located at 1640 Monrovia Avenue, Costa Mesa, California.

Based on the information provided by you, we understand that the proposed development will
include construction of six (6) one- to four-story commercial buildings, four-story residential
condominiums consisting of 156 units, one (1) 4.5-level parking structure, five (5) three-story
live/work/loft lots, at-grade parking lots and driveways, recreation areas, and other associated
facilities. All the structures are planned to be on-grade.

Based upon the results of this study, the proposed project is considered to be feasible from a
geotechnical standpoint. The proposed buildings may be supported by conventional spread
footing foundations with a slab-on-grade. Specific recommendations for the geotechnical
aspects of the project are presented in this report.
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We appreciate the opportunity to work with you on this project. If you have any questions, or if
we can be of further service, please call us at your convenience.

Respectfully submitted,

Zafar Ahmed, GE 2720
Senior Project Engineer

AU~

Edward L. Burrows, CEG 1750
Principal Geologist

GERTIFIED
ENGINEERING
_ GEOLOGIST

ZA/ELB/Ir

R o S

Distribution: (4) Addressee
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1.0 INTRODUCTION

Purpose and Scope

The purpose of our geotechnical investigation was to explore the subsurface conditions
with respect to the proposed improvements, to evaluate the geologic hazards of the site,
and to provide geotechnical recommendations for design and construction of the
proposed residential and commercial developments. The scope of work of our current
study included the following tasks:

»  Perform site reconnaissance to locate and mark the exploratory boring locations.

« Review of available site-specific information, including review of various
publications, and documents (see Appendix A, References).

+ Perform logging and sampling of nine (9) hollow-stem auger borings to depths of
approximately 16.5 to 51.5 feet below the existing grade.

- After completion of logging and sampling, perform percolation tests at three (3) of
the above boreholes to depths of approximately 16.5 feet below the existing grade.

» Collect representative soil samples at selected depth intervals and transport to our
laboratory for testing.

» Conduct relevant geotechnical engineering laboratory tests on select representative
samples to characterize the engineering properties of the soils.

+ Perform geotechnical evaluation of collected data and relevant engineering analyses.

+  Prepare this report summarizing our findings, conclusions, and recommendations.

Site Location and Proposed Development

The site is located at 1640 Monrovia Avenue in the City of Costa Mesa, California,
bounded by Monrovia Avenue on the east and Babcock Street on the West as shown on
Figure 1, Site Location Map. The site encompasses an arca of approximately 6.7 acres
and is currently occupied by three one-story building structures and paved parking lots
and driveways. Boundaries of the existing buildings are shown in Plate 1, Boring

A
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Location Map. The site is surrounded by commercial buildings all around and a trailer
park along the northwestern boundary.

Based on the conceptual site plan (Architects Orange, 2007) provided by you, we
understand that the proposed developments will include construction of the six (6) one- to
four-story commercial buildings, four-story residential condominiums consisting of 156
units, one (1) 4.5-level parking structure, five (5) three-story live/work/loft lots, at-grade
parking lots and driveways, recreation areas, and other associated facilities.

The above buildings (see Plate 1) are anticipated to be steel, tilt-up concrete, cast-in-place
concrete and parking structures. All the buildings will be at-grade. Accordingly, no major
site grading is expected for this development. No grading plans, structural plans or
foundation plans are available at the time of this report.

Field Investigation

Prior to the field investigation, we performed a site reconnaissance to determine access
issues for heavy equipment, access to water sources to conduct the proposed percolation
tests, and to mark the proposed boring locations. Underground Surface Alert (USA) was
then notified of the marked locations for utility clearance.

On May 23, 2007, the subsurface investigation was performed using hollow-stem auger
boring techniques. Nine borings were advanced to depths ranging from approximately
16.5 to 51.5 feet below the current grade at an average elevation of approximately 110
feet above the mean sea level (msl). The drilling rig used for the exploration consisted of
a truck-mounted CME-75 hollow-stem auger rig equipped with 8-inch-diameter augers.
The approximate boring locations are shown on Plate 1, Boring Location Map.

The hollow-stem borings were logged by a staff geologist from our office, Relatively
undisturbed soil samples were obtained at selected intervals within the borings using a
California Ring sampler. Standard Penetration Tests (SPT) were also conducted at
selected intervals within the borings. Bulk samples of representative soil types were also
collected. Upon completion of drilling, four of the above nine borings were backfilled
with soil cuttings and surfaces patched with cold mixed asphalt on the same day of
drilling. Borings B-1 and B-6 were backfilled at first with 32 to 34 feet of Bentonite
chips, then subsequently with soil cuttings add patched with cold mixed asphalt. Three
borings (B-2, B-3 and B-7) were left open for percolation tests to be conducted on May

2- Leighton
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30, 2007. Excess soil was generated from Borings B-1 through B-3, B-6, and B-7 due to
Bentonite backfill and dry well construction for percolation tests. The excess soil was
drummed and properly labeled for disposal by others. A brief description of percolation
test procedures is discussed below.

Field Percolation Tests

‘The percolation tests were performed on the subject site by a representative of Leighton.
On May 29, 2007, a 4-inch-diameter perforated PVC pipe was installed in each of the
three pre-drilled test borings (B-2, B-3 and B-7; see Plate 1), excavated to approximate
depths of 16.5 feet below the existing grade, and the space between the test hole and the
pipe was backfilled with % inch gravel. The pipes were then filled with water to saturate
the soils and left for pre-soaking overnight. After the presaturation, the field tests were
conducted on May 30, 2007. During the tests the pipes were filled with water to the top
and, and drop of water level was measured at intervals of one hour. The pipes were
refilled to the top after each measurements and the procedure was repeated until the
difference in water level at the end of the two consecutive intervals varied less than ten
percent. After completion of the percolation tests, the test holes were backfilled with the
native soil cuttings and surface patched with cold asphalt mix. Percolation test results are
briefly summarized in Section 3.9, Field Percolation Test Results.

Laboratory Testing

Laboratory tests were performed on selected soil samples obtained during our field
investigation. The laboratory testing program was designed to evaluaie the physical and
engineering characteristics of the onsite soil. Tests performed during this investigation
include:

« In-situ moisture and density;,

« Percent finer than No. 200 Sieve;

« Atterberg Limifs;

« Expansion Index;

+  Maximum density and optimum moisture content (Modified Proctor);

« Direct shear;

+  One dimensional consolidation;
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+  R-value; and

«  Corrosion suite (pH, resistivity, chloride, and sulfate contents).

All laboratory tests were performed in general conformance with the ASTM or State of
California Standard Methods. The results of the in-situ moisture and density tests are
presented in Appendix B, Boring Logs. The results of other laboratory tests are presented
in Appendix C of this report.
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2.0 GEOLOGY AND SEISMICITY

Regjonal Geoloqy

The project site is located within the west portion of the Newport Mesa, which is
intermediate in elevation between the San Joaquin Hills (approximately 5 miles to the
east) and the lower flood plain of the Santa Ana River, west of the site. The Mesa is
capped by nearly horizontal alluvial and terrace deposits (ancient near shore marine and
terrestrial deposits), which are underlain by sediments of the Tertiary-aged Monterey
Formation.

The Newport Inglewood fault zone, which forms an important element of the regional
geologic structure, results in the broad up-arching and disruption of the subsurface
formations, extending as a southeast trending band from south-central Los Angeles Basin
through Signal Hill in the Long Beach area, to the Huntington Beach and Newport-Costa
Mesa area, then trends offshore.

Subsurface Soil and Groundwater Conditions

Subsurface soils underneath the existing pavements, as encountered during our
investigation, consist of artificial fills up to a maximum depth of 3 feet which is underlain
by Quaternary alluvium (Qal) up to maximum explored depths of 51.5 feet below the
existing ground surface. Alluvial deposits consist of light grey to red-brown color, moist,
primarily silty and clayey soils of stiff to very stiff consistency, and medium dense sandy
soils with relatively high fine contents within upper approximately 20 feet. Alluvium
below 20 feet became increasingly more granular and dense with depth. Detailed
descriptions of the encountered subsurface materials are provided in the boring logs
included in Appendix B.

Expansive Soil — Onsite soils within the upper 5 feet consist of primarily clayey sand to
sandy clay soils. Laboratory tests of two selective samples indicated very low expansion
potential (per UBC, 1997} with tested Expansion Index (EI) values ranging from 5 to 19
(Appendix C). However, based on our field observations during exploration and
laboratory test results, near surface soils are anticipated to contain very low to low
expansion potential (per UBC, 1997). Upon completion of rough grading, finish pad
subgrade soils samples should be tested to determine actual potential for expansion.

Leighton
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Groundwater Conditions - Groundwater was encountered in two of our borings, B-1 and
B-6 (see Figure 2), at depths approximately 45 feet below the current ground surface
corresponding to an approximate elevation of 65 feet above msl. Based on the seismic
hazard zone report for the Anaheim and Newport Beach 7.5 minute Quadrangles, the
historically shallowest groundwater depths in the vicinity of the site are on the order of
30 feet below existing ground surface. Due to the depth to groundwater at the site,
groundwater is not anticipated to be a constraint for design and construction of the

proposed developments.

Faulting

Our review of available in-house literature indicates that no known active faults have
been mapped across the site, and the site is not located within an Alquist-Priolo
Earthquake Fault Zone (Hart and Bryant, 1999).

The nearest know active fault to the site is the T..A. basin segment of Newport-Inglewood
faults, which is located approximately 1.4 kilometers from the site. The known regional
active faulis that could produce the most significant ground shaking at the site include the
Newport-Inglewood (L.A. Basin and Offshore segments) and Palos Verdes faults that are
within 20 kilometer radius from the site and are classified as seismic source type B
(according to UBC/CBC). The nearest Type A seismic source is the Cucamonga fault
which is approximately 58 kilometers away from site and has little effect to this site’s
seismicity.

Seismic Hazards Evaluation

Seismic hazards for sites in the region could include surface ground rupture, soil
liquefaction, seismically-induced settlement, lateral spreading; earthquake induced
flooding (tsunamis and seiches). The potential for these seismic hazards at the site is

discussed below.

2.4.1 Surface Ground Rupture

Surface ground ruptare is generally considered most likely to occur along pre-
existing active faults. There are no active or potentially active faults mapped or
known to traverse the subject site. The subject site does not lie within an
earthquake fault zone as created by the Alquist-Priolo Rarthquake Zoning Act (Hart
-
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and Bryant, 1999). Based on no active or potentially active faults mapped or
known to cross the subject site, the potential for surface ground rupture at the
subject site is considered low.

Liguefaction

Due to relatively shallow historic high groundwater level, the site is mapped
within an area showing liquefaction opportunity in the Seismic Hazard Zones
Map for the Anaheim and Newport Beach Quadrangles, (DMG, 1997). The
historic high groundwater level for this site is at approximately 30 feet below the
ground surface (DMG, 1997). Groundwater was cncountered at depths
approximately 45 feet below the existing grade during our exploration. However,
due to clayey soil layers, silts and sands with relatively high fine contents above
the anticipated groundwater level, and dense sandy soils below, the liquefaction
potential at the site is considered low.

Seismically-Induced Settlement

Seismically-induced seftlement is due to densification of loose granular soil
during or shortly after ground shaking. Due to predominately dense nature of the
soils encountered at the site, and anticipated moderate level of peak ground
acceleration (see Section 3.1), scismically-induced seftlement at the site is
considered insignificant.

Lateral Spreading

Liquefaction may also cause lateral spreading. For lateral spreading to occur, the
liquefiable zone must be continuous, unconstrained laterally, and frce to move
along gently sloping ground toward an unconfined area. Since the potential for
liquefaction at the site is low, the potential for lateral spread at the site is also
considered low.

Seismically-Induced Landslides

Since the site is relatively flat and is not located within a zone of potential seismic
landslides based on the CDMG Seismic Hazard Zone Map for the Anaheim and
Newport Beach Quadrangles (DMG, 1997), therefore seismically-induced
landslides is not considered a hazard for this site.

"7 Leighton
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Earthquake-Induced Flooding

Earthquake-induced flooding can result from the failure of dams or other water-
refaining structures resulting from earthquakes. Due to the absence of such
structures near the site, the potential for earthquake-induced flooding of the site is
considered low.

Seiches and Tsunamis

Seiches are large waves generated in enclosed bodies of water in response to
ground shaking. Tsunamis are waves generated in large bodies of water by fault
displacement or major ground movement. Based on the absence of retained
bodies of water near the site, its inland location, and elevation seiches and
tsunamis are not considered to be a hazard for this site.

Flood Hazard

Based on the Flood Insurance Rate Maps, prepared by The Federal Emergency
Management Agency (FEMA, 2004), the site is not located within a flood hazard zone.
The impact of potential flooding on the site should be addressed by the civil engineer.

-8- Leighton
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3.0 RECOMMENDATIONS

The conclusions and recommendations have been developed based on the exhibited engineering
properties of the soils and their anticipated behavior both during and after construction.
Recommendations are specifically provided for design of foundations and at-grade floor slabs,
retaining walls, concrete flatwork, and pavement. The geotechnical engineer should review the
grading plan, foundation plans, and specifications when they are available to verify that the
recommendations presented in this report have been properly interpreted and incorporated.

Based upon this study, we conclude that the proposed development is feasible from a
geotechnical standpoint, provided that the recommendations presented in this report are properly

incorporated in the design and construction of the project,

3.1 Seismic Design Parameters

This site is not located within a currently designated Alquist-Priolo Barthquake Fault
Zone. However, strong ground shaking due to seismic activity is anticipated at the site.
The following seismic design values in Table 1 are based on the International Building
Code (IBC), 2006 guidelines and should be considered as the minimum for the seismic
analysis of the subject site. Additional seismic analyses may be necessary based on
structural requirements.

Table 1 - IBC Site Categorization and Site Coefficients

Categorization/Coefficient Design Value
Site Class D
Short Period (0.2 sec) Site Coefficient, F, 1.0
Long Period (1.0 sec) Site Coefficient, E, 1.5
Design (5% damped) spectral' response acel. 120
parameter at short period, Spg
Design (5% damped) spectral response accl. 0.67¢

parameter at a period of 1 sec, Sp,

Leighton
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Site Grading

The recommendations for earthwork and site preparation are based upon the assumption
of minor cuts and fills, typically less than 1 to 2 feet to achieve planned site grades.

Site Preparation — Prior to construction, the site should be cleared of vegetation, trash,
and debris, which should be disposed of offsite. Remnants of the existing development
including all foundations, slabs, pavements and other unsuitable materials should be
completely removed. Efforts should be made to locate any existing or abandoned utility
lines in the area. Existing utility conduits should be removed or rerouted if they interfere
with the proposed construction, and the resulting cavities should be propetly backfilled
and compacted.

Overexcavation and Recompaction - Depending on the encountered subsurface soil
conditions and anticipated structural loads, we recommend remedial overexcavation
limits for the proposed developments as discussed in the following,.

« Building Footprints: As of the date of this report, no information on anticipated
structural loads for the buildings were available to us. For preliminary design
puprpose we considered maximum structural loads as presented in Table 2 below.
Remedial overexcavation limits (both vertical and lateral) for the proposed building
structures for different types of foundations are shown in the following Table 2.

-10 -
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Table 2 — Overexcavation Limits for the Proposed Structures

Proposed Maximum Depth of Lateral Limit of
Overexcavation Overexcvation®
Structure Structutal Loads (feet ) (feet)
Column load 150 kips; | 10 (spread footing) | 10 (spread footing)

Four-Story Office
Building

wall footing load 7.5
kips/foot.

5 (mat foundation)

5 (mat foundation)

One to two-story

Column load 100 kips;

5

5

commercial wall footing load 5
buildings kips/foot.
4.5-level parking Column load 200 kips; | 19 (spread footing) | 10 (spread footing)

wall footing load 10

strucutre kips/foot. 5 (mat foundation) | 5 (mat foundation)
Four-story Column load 200 kips; | 10 (spread footing) | 10 (spread footing)
residential wall footing load 7.5

condominiums”  |kips/foot. 5 (mat foundation) | 5 (mat foundation)
Three-story Column load 100 kips;

live/work/resident |wall footing load 5 5 5

ial lofts® kips/foot.

' Lateral limit is from the edge of outermost foundation elements.

? Anticipated to be cast-in-place concrete structures.

* Anticipated to be wood freme structures.

Since the existing building will be demolished for the construction of the new
buildings, additional overexcavation to remove the remnants of existing building may
be required. The actual depth and extent of overexcavation should be evaluated at the
time of construction by a representative of the geotechnical engineer. In-place testing
of removal bottoms should be performed during grading to determine the competency
of materials being left in place. A minimum criterion of 100 pounds-per-cubic-foot
(pef) or 85 percent relative compaction (ASTM D1557) should be considered for
competent removal bottoms.

- Pavement and Concrete Flatwork Areas: In pavement and concrete flatwork areas, a

minimum remedial removal and recompaction of 18 inches below the existing grade
or finish grade, whichever is deeper, should be performed.

-11- Leighton
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Subgrade Preparation — Exposed subgrade soil surfaces, including all excavation or
removal bottoms, should be observed by a representative of the geotechnical engineer
prior to placement of fill or construction of other improvements to verify that suitable soil
is exposed. The exposed subgrade should be scarified to a depth of 6 inches, moisture-
conditioned to near optimum-moisture content and then compacted to a minimum of 90
percent of the ASTM Test Method D1557 laboratory maximum density.

Fill Placement and Compaction ~ The onsite soil, free of organic material, oversize
particles (cobbles, boulders, rubble, etc.) greater than 6 inches in largest dimension, is
suitable to be used as general fill. Import soil should be evaluated and tested by the
geotechnical consultant before delivering to the site. In general, fill material should be
low in expansion potential (ET less than 51), non-organic and free of debris or other
deleterious materials. All fill soil should be placed in thin, loose lifts no more than 8
inches thick, moisture-conditioned as necessary to approximately 2 to 3 percent above the

optimum moisture content, and compacted using appropriate equipment to minimum of
90 percent relative compaction (ASTM D1557).

Foundation Design

Proposed residential and commercial buildings and the parking structure may be
supported on shallow spread footings (continuous wall and/or column) or mat

foundations.

3.3.1 Spread Footings

Spread footings (continuous wall and/or column) for the proposed structures
should be bearing on a zone of newly placed properly compacted fill (see Section
3.2). Preliminary design parameters for spread footings are described in the
following;

Minimum I'ooting Dimensions and Embedment - Footings for one- to two-story
buildings should be embedded at least 18-inches below the lowest adjacent grade.
Footings for three- to four-story buildings should be embedded at least 24-inches
below the lowest adjacent grade. Footing embedments are measured from lowest
adjacent finished grade, considered as the top of interior slabs-on-grade or the
finished exterior grade, excluding landscape topsoil, whichever is lower.
Footings located adjacent to utility trenches or vaults should be embedded below

an imaginary 1:1 (horizontal:vertical) plane projected upward and outward from
~

-12 -
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the bottom edge of the trench or vault, up towards the footing. Continuous/strip
footings should have a minimum width of 18-inches for one- to two-story
structures and 24-inches for three- to four-story structures, while column footings
for all the structures should have a minimum width of 24-inches. All footing
excavations should be observed by geotechnical engineer before reinforcing steel
is placed.

Allowable Vertical Bearing - For footings founded on newly placed, properly
compacted fill soil, an allowable vertical bearing capacity of 2,500 pounds-per-
square-foot (psf) may be used for design for a minimum embedment of 18 inches
below the Jowest adjacent grade. This allowable bearing pressure may be
increased by 500 psf for each additional foot of embedment and/or width, to a
maximum veriical bearing value of 4,500 psf. These bearing values may be
tncreased by one-third when considering short-term seismic or wind loads.

Lateral Loads - Lateral loads may be resisted by friction between the footings and
the supporting subgrade. A maximum allowable frictional resistance of 0.35 may
be used for design of concrete structures poured on properly compacted fill. In
addition, lateral resistance may be provided by passive pressures acting against
foundations poured neat against properly compacted granular fill. We
recommend that an allowable passive pressure based on an equivalent fluid
pressure of 300 pounds-per-cubic-foot (pcf) be used in design. These friction and
passive values have already been reduced by a factor-of-safety of 1.5.

Settlement Estimates - For settlement estimates, we assumed maximum
anticipated structural loads as presented in Table 2. Tf greater column or wall

loads are required, we should re-evaluate our foundation recommendation, and re-
calculate settlement estimates. Settlement of newly placed properly compacted
fill materials is expected to predominantly occur during and within 60 days
following fill placement. Buildings located on compacted fill soils should be
designed in anticipation of 1 inch of total settiement and % inch of differential
settlement within a 40 foot horizontal run. The majority of this settlement is
anticipated to occur during construction as the load is applied. These short-term
settlements and angular distortions are from imposed building loads and do not
include dynamic seftlements. Dynamic (dry sand and liquefaction) total and
differential settlements are anticipated to be on the order ¥ inch and % inch over
40 horizontal feet, respectively, potentially in addition to the estimated static
settlement.

-13 -
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3.3.2 Mat Foundations

As an alternative to spread footings, mat foundations may be recommended for
the proposed structures. Mat foundations should be embedded minimum 2 feet
below the lowest adjacent grade, minimum 6 inches thick, and founded on a
minimum of 3 feet deep properly compacted fill subgrade. The above compacted
subgrade may be designed for modulus of subgrade reaction of 150 pounds-per-
cubic-inch (pci) and an allowable vertical bearing capacity of 2,000 psf. For
lateral capacity of mat foundations, allowable passive earth pressure and frictional
resistance between soil and concrete as discussed in Section 3.3.1 may be used.
Allowable bearing capacity and passive resistance may be increased by one-third
for short duration loadings such as seismic or wind loads.

The maximum anticipated total settlement for mat foundations may be on the

order of 1 inch. Differential settlements may be estimated up to half of the
maximum total settlement.

Concrete Slab-on-Grade

Slab-on-grade floors utilized with conventional foundations should be designed with a
minimum thickness as indicated by the project structural engineer consistent with a
modulus of subgrade reaction of 150 pounds-per-cubic-inch (pci) and reinforced in
accordance with the structural engineer’s recommendations. Slabs-on-grade should be
reinforced with at least No. 3 reinforcing bars spaced no more than 18-inches on-center in
two perpendicular directions (“each-way™). A slip-sheet or equivalent should be used if
crack-sensitive floor coverings (such as ceramic tiles, etc.) are to be placed directly on the
concrete slab-on-grade.

Interior slab-on-grade floors should be underlain by a 10-mil Visqueen moisture retarder
{or equivalent). This moisture retarder can covered by a 2-inch layer of sand (SE of 30 or
greater) to reduce curling, only if a hot weather concrete pour is anticipated. Visqueen
sheets should overlap at least 6-inches. If long-term storage of moisture sensitive records
(files) or floor coverings (e.g. vinyl tile, etc.) is to be used, additional moisture mitigation
measures may be employed within or beneath concrete slab-on-grade floors. Moisture
retarders do not completely eliminate moisture vapor movement from the underlying
soils up through the slabs or from the unbonded water in the concrete. To reduce
moisture vapor emissions that may result in delamination and other tile damage, we
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suggest the following, only for areas where moisture sensitive floor coverings are
anticipated:

»  Vapor Barrier: A 15-mil vapor retarder should be placed directly onto the properly
compacted subgrade. If a laser screed or similar equipment is used during concrete
placement, a more durable vapor barrier could be used such as Stego-Wrap™ 15-mil,
or equivalent, to reduce the potential for tearing and/or ripping the vapor barrier.
Concrete should be allowed to pour out uniformly across this vapor barrier, without a
sand layer over the vapor barrier.

« Concrete: A concrete mix design with a low water to cement ratio (less than 0.45)
should be used. Water should not be added to this mix during placement. The
concrete should be cured in a manner to eliminate slab curling,

+ Post Curing: Before floor coverings are placed, any bond breaker coating and all
other contaminates should be removed from the slab-on-grade surface. Shot blasting
the slab surface may be required. Once the building has been enclosed, and
environmental controls (heating and air conditioning) are installed and operational,
the slab-on-grade should then be tested for moisture vapor emission, in accordance
with ASTM E 1907-97.

- Floor Coverings: We should review the proposed floor covering and adhesive
products and placement procedures to be used. Adhesives and coverings should be
compatible, and the manufacture's requirements should be followed. The tested
moisture vapor emission rate (MVER) should be below the specified rate for the floor
covering products used (e.g. MVER<5), before the product is placed. Expansion gaps
hould be provided where floor tiles are placed adjacent walls under molding, and
along appropriate grids for large expanses of tile, Carpet strips or expansion joint
flashing plates can be used in open areas at these joints.

Construction Considerations - Cracking of concrete is normal as it cures due to drying
and shrinkage, and should be expected. However, cracking is often aggravated by a high
watet/cement ratio, high concrete temperature at the time of placement, small nominal
aggregate size, and rapid moisture loss due to hot, dry, and/or windy weather conditions
during placement and curing. Cracking due to temperature and moisture fluctuations can
also be expected. The use of low slump concrete can reduce the potential for shrinkage
cracking. Concrete placement during hot weather should be minimized due to the
potential for slab curling. Slabs should be designed and constructed as promulgated by
the Portland Cement Association.

KA
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To reduce the potential for excessive cracking, concrete slabs-on-grade should be provided
with construction or weakened plane joints at frequent intervals. Joints should be laid out
to form approximately square panels.

Retaining Walls

Based on the conceptual site plan, no above-graded retaining wall is planned at this site.
However, retaining walls may be anticipated for elevator pits, utility vaults, aesthetical
grade separation in landscape areas, etc. Any type of retaining walls should be designed
for lateral earth pressures. The magnitude of these pressures depends on the amount that
the wall can yield horizontally under load. If the wall can yield enough to mobilize full
shear strength of backfill soils, then the wall can be designed for "active" pressure. If the
wall cannot yield under the applied load, the shear strength of the soil cannot be
mobilized and the earth pressure will be higher. Such walls should be designed for "at
rest” conditions. If a structure moves toward the soils, the resulting resistance developed
by the soil is the "passive" resistance. Retaining walls backfilled with non-expansive
soils (EI values less than 51) should be designed using the following equivalent fluid
pressures:

Table 3 - Retaining Wall Design Earth Pressures (Static, Drained)

Loading Equivalent Fluid Density
Conditions for Level Backfill (pcf)
Active 35
At-Rest 55
Passive! 300

! Maximum passive pressure not to exceed 3,000 psf at depth.

Unrestrained (yielding) cantilever walls should be designed for the active equivalent-
fluid-weight value provided above for very low to low expansive soils that are free
draining. In the design of walls restrained from movement at the top (non-yielding) such
as basement walls, elevator pits, and utility vaults, the at-rest equivalent fluid pressure
should be used. Total depth of retained earth for design of cantilever walls should be
measured as the vertical distance below the ground surface measured at the wall face for
stem design, or mcasured at the heel of the footing for overtuming and sliding
calculations. Should a sloping backfill other than a 2:1 (horizontal:vertical) be
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constructed above the wall (or a backfill is loaded by an adjacent surcharge load), the
cquivalent fluid weight values provided above should be re-evaluated on an individual
case basis by Leighton.

In addition to the above lateral forces due to retained earth, surcharge due to above grade
loads on the wall backfill, such as an adjacent structure, should be considered in design of
the retaining wall. Vertical surcharge loads behind the retaining wall on or in the backfill
within a 1:1 (horizontal:vertical) plane projection up and out from the retaining wall toe,
should be considered as lateral and vertical surcharge. Unrestrained {canfilever) retaining
walls should be designed to resist one-third of these surcharge loads applied as a uniform
horizontal pressure on the wall. Braced walls should also be designed to resist an
additional uniform horizontal-pressure equivalent to one-half of uniform vertical
surcharge-loads.

Retaining wall foundations should be at least 18 inches wide and embedded a minimum
of 18 inches below the lowest adjacent grade. Preliminary design parameters for retaining
wall footings shown follow the recommendations in Section 3.3 of this report. Non-
standard wall designs should be reviewed by Leighton. prior to construction to check that
the proper soil parameters have been incorporated into the wall desi gn.

All retaining walls should be provided with appropriate drainage. The outlet pipe should
be sloped to drain to a suitable outlet. Typical wall drainage design is illustrated in
Figure 2, Retaining Wall Backfill and Subdrain Detail, for non-expansive backfill. Wall
backfill should be compacted by mechanical methods to a minimum of 90 percent
relative compaction (ASTM D1557). Walls should not be backfilled until wall concrete
attains the 28-day compressive strength and/or as determined by the Structural Engineer
that the wall is structurally capable of supporting backfill. Lightweight compaction
equipment should be used, unless other wise approved by the Structural Engineer.

Temporary Excavations and Shoring

Based on the materials encountered in the borings, sloped temporary excavations may be
constructed according to the slope ratios presented in Table 4 below.
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Table 4 - Slope Ratios for Temporary Excavation

Maximum Depth of Cut | Maximum Slope Ratio*
(feet) (horizontal:vertical)
0-5 Vertical
5-20 1:1

*Slope ratio assumed to be uniform from top 1o toe of slope.

Surfaces exposed in slope excavations should be kept moist but not saturated to retard
raveling and sloughing during construction. Adequate provisions should be made to
protect the slopes from erosion during periods or rainfall. Surcharge loads should not be
permitted within a horizontal distance equal to the depth of the cut from the top of slopes.
Workers entering excavations should be protected from possible caving and raveling,

Based on the conceptual site plan, temporary shoring may be needed during construction.
Temporary shoring may consist of shoulder piles and lagging. Preliminary geotechnical
design parameters for temporary shoring will be provided after review of the final site
plan,

Utility Trenches

Utility trenches should be backfilled with compacted fill in accordance with Sections
306-1.2 and 306-1.3 of the Standard Specifications for Public Works Construction,
(“Greenbook™), 2003 Edition or corresponding sections in the later editions. Fill material
should be placed in horizontal layers of thickness compatible to the type of equipment
being used and should be compacted to at least 90 percent relative compaction (ASTM D
1557) by mechanical means only.

Where granular backfill is used in utility trenches adjacent to moisture sensitive
subgrades and foundation soils, we recommend that a cut-off “plug” of impermeable
material be placed in these trenches at the perimeter of buildings, and at pavement edges
adjacent to irrigated landscaped areas. A “plug” can consist of a S-foot long section of
clayey soils with more than 35-percent passing the No. 200 sieve, or a Controlled Low
Strength Material (CL.SM) consisting of one sack of Portland-cement plus one sack of
bentonite per cubic-yard of sand. CLSM should generally conform to Section 201-6 of
the Standard Specifications for Public Works Construction, (“Greenbook™), 2003 Edition
or corresponding sections in the later editions. Then CLSM plug is intended to reduce
the Tikelihood of water migrating from landscaped areas, then seeping along permeable

&
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trench backfill into the building and pavement subgrades, resulting in wetting of moisture
sensitive subgrade earth materials under buildings and pavements.

Excavation of utility trenches should be performed in accordance with the project plans,
specifications and the California Construction Safety Orders (2003 Edition or more
current). The confractor must be responsible for providing a "competent person" as
defined in Article 6 of the California Construction Safety Orders. All safety precautions
should be properly implemented at all times. Spoil piles from the excavation(s) and
construction equipment should be kept away from the sides of the trenches. Leighton
does not consult in the area of safety engineering

3.8 Site Soil Corrosivity

We conducted corrosion suite tests (pH, resistivity, chloride, and sulfate contents) for one
representative bulk sample obtained from shallow depth at this site. The test results are
included in Appendix C; a summary of the results and corresponding hazard levels are
presented in the following Table 5. These limited test results indicate that that the near
surface soil is anticipated to be moderately corrosive to buried ferrous metals. Water
soluble sulfate and chloride contents of the onsite soils are found to be negligible (per
Table 19-A-4 of CBC, 2001) and non-corrosive, respectively, to buried concrete.

Table 5 - Summary of the Corrosivity Test Results

Test Parameter Test Results General Classification of Hazard
Water-soluble sulfate _ Negligible sulfate exposure to buried
content 0.01 percent by weight concrete (per CBC, 2001)
Water-soluble chloride 52 pom Non-corrosive to buried concrete (per
content PP Caltrans Specifications)
pH 210 Alkaline, relatively passive to buried

metals
Minimum resistivity 9 870 ohm-cm Moderately corrosive to buried ferrous
(in saturated condition) ’ pipes (per ASTM")

" ASTM STP 1013 titled Effects of Soil Characteristics on Corrosion (February, 1989).

Ferrous pipe buried in moist to wet site earth materials should be avoided by using high-
density polyethylene (HDPE) or other non-ferrous pipe when possible. Ferrous pipe can
be protected by polyethylene bags, tap or coatings, di-electric fittings or other means to
separate the pipe from on-site soils. If buried ferrous pipes are planned for the project,

>
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further testing of soil samples corrosivity should be performed and specific
recommendations for corrosion protection will need to be provided by a qualified
COIrosion engineer.

Field Percolation Test Results

Field percolation tests conducted on three borings on the north and south portions of the
site (Boring B-2 and B-3 on the north and Boring B-7 on the south) indicate a fairly
uniform percolation rate varying from 0.23 to 0.25 gallons/sq. feet/day averaged over
depths up to approximately 16.5 feet below the existing grade. These rates are typical for
silty soils. Based on our investigation, subsurface soils within upper 16.5 feet consist of
primarily silt, clayey sand and sandy clay. Average percolation rates as mentioned above
are consistent with the encountered soil types.

Pavement Design

3.10.1 Asphalt Concrete Pavements

Based on our field investigation findings, existing paved surface at the site
conststs of asphalt concrete overlying soil subgrade or aggregate base of variable
thicknesses at different locations. Existing pavement sections are listed in Table 6
below (see Plate 1 for boring locations).

Table 6 — Existing Asphalt Pavement Sections

. Asphalt Concrete Aggregate Base
Boring No. (inches) (inches)

B-1 4.5 1.0
B-2 4.0 None
B-3 2.5 None
B-4 5.0 1.5
B-5 2.5 3.0
B-6 5.0 2.0
B-7 2.0 7.0
B-8 5.5 None
B-9 5.5 None
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Our limited laboratory tests of one representative bulk sample of the existing
pavement subgrade soils indicate an R-value of 36. Due to relative uniformity of
the onsite soils within upper 5 feet as encountered during our field investigation,
we assume an average R-value of 35 for preliminary design purpose. Considering
this assumed R-value and following the Highway Design Manual (Caltrans, 2006)
guidelines, minimum asphalt pavement sections for different Traffic Indices (TIs)
ranging from 4 through 8 are listed in Table 7, below.

Table 7 - Asphalt Pavement Section Thickness

. Design Asphalt Aggregate Total
Gegg;a:lli:;;anfﬁc Trafgc Conpcrete ggasgl Thickness
Index (TI) | (inches) (inches) (inches)
Automobile 4.0 3.0 3.0 6.0
Parking 4.5 3.0 4.0 7.0
Auntomobile 5.0 3.0 5.0 8.0
Parking Lanes 5.5 3.5 4.0 7.5
Truck Access & 6.0 3.5 6.0 9.5
Parking Areas 6.5 4.0 7.0 11.0
7.0 4.0 8.0 12.0
Public Roadway 7.5 5.0 8.0 13.0
8.0 5.0 9.0 14.0

! Minimum design R-value of aggregate hase is 78.

Appropriate Traffic Index (TI) data should be selected by the project civil
engineer or traffic engineering consultant and appropriate R-value of the subgrade
soils will need to be determined after completion of rough grading to finalize the
pavement design. Final pavement sections should be in general accordance with
local, county and industry standards. Portland cement concrete may be used,
rather than asphalt, in point and impact load areas such as trash truck bin loading
areas.

Subgrade soils in the upper 18 inches of the driveways and parking areas should
be properly compacted to at least 90 percent relative compaction (ASTM D1557)
and should be moisture-conditioned to above optimum moisture contents, and
kept in this condition until the pavement section is constructed. Minimum
relative compaction requirements for aggregate base should be 95 percent of the
maximum laboratory density (ASTM D1557).
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Asphalt concrete and aggregate base should conform to Caltrans Standard
Spectfications (July 1995 Edition) Sections 39 and 26-1.02A, respectively. As an
alternative, asphalt concrete can conform to Section 203-6 of the Standard
Specifications for Public Works Construction (Green Book), 2003 Edition.
Crushed aggregate base or crushed miscellaneous base can conform to Sections
200-2.2 and 200-2.4 of the Standard Specifications for Public Works Construction
(Green Book), 2003 Edition, respectively.

3.10.2 Portland Cement Concrete Pavements

For preliminary planning purposes, proposed pavements at ground surface may be
constructed of a minimum of 6 inches thick Portland Cement Concrete (PCC)
overlying a minimum of 4 inches thick Class 2 aggregate base. These minimum
sections are considered assuming an average daily truck traffic (ADTT) in both
directions not exceeding 300. All PCC pavements should have a minimum 28-day
concrete compressive strength of 3,000 psi and have appropriate joints and saw
cuts in accordance with either Portland Cement Association (PCA) or American
Concrete Institute (ACI) guidelines. Subgrade underneath the PCC pavements
should be compacted to a minimum of 90 percent compaction within upper 18
mnches. Use of concrete cutoff or edge barriers should be considered at the
perimeter of the common parking or driveway areas when they are adjacent fo
either open (unfinished) or landscaped areas.

3.11 Surface Drainage

Ponding of water adjacent to structures should be avoided. During and after construction,
positive drainage should be provided to direct surface water away from structures and
towards suitable, nonerosive drainage devices. Locating planters adjacent to buildings or
structures should be avoided. Where unavoidable, planters should be properly lined, such
as with a membrane, to reduce penetration of irrigation water into the adjacent footing
subgrades. Wherever possible, exposed soil areas should be above paved grades. Planters
should not be depressed below adjacent paved grades unless drainage, such as catch
basins and drains are provided.
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Additional Geotechnical Services

The geotechnical recommendations presented in this report are based on subsurface
conditions as interpreted from limited subsurface explorations and laboratory testing.
Our conclusions and recommendations presented in this report should be reviewed and
verified by Leighton during site construction and revised accordingly if exposed
geotechnical conditions vary from our preliminary findings and interpretations. The
recommendations presented in this report are only valid if Leighton verifies the site
conditions during construction. Geotechnical observation and testing should be provided
during the following activities:

» Grading and excavation of the site;

» Overexcavation and compaction of all fill materials;

« Excavation and installation of foundations;

- After excavation of all slabs and footings and prior to placement of steel or concrete
to confirm the slabs and footings are founded in firm, compacted fill;

«  Utility trench backfilling and compaction;

« Pavement subgrade preparation and base course compaction; and

« When any conditions are encountered that vary significantly form the conditions
described in this report.

Leighton should review the grading and foundation plans and specifications, when
available, to comment on the geotechnical aspects. Our recommendations should be
revised, as necessary, based on future plans and incorporated into the final design plans
and specifications.
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4.0 LIMITATIONS

The conclusions and recommendations presented in this report have been based upon the
generally accepted principles and practices of geotechnical engineering utilized by other
competent engineers at this time and place. No other warranty is either expressed or implied.

The conclusions and recommendations presented in this report have been based upon the
subsurface conditions encountered at discrete and widely spaced locations and at specific
intervals below the ground surface. Due to the inherent variance in soils conditions, variability
may be encountered during construction. Where encountered during construction, such variances
should be brought to our attention to defermine the impact upon the recommendations presented
1n this report.

This report has been prepared for the expressed use of our client and the design professionals
assigned for this project. The report may not be used by others or for other projects without the
expressed written consent of our client and our firm.
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

——-—————OTON 1; ';%ﬁ%’fgﬁgimm OPTION 2: GRAVEL WRAPPED
CLASS 2 PERMEABLE MATERIAL TN FILTER FABRIC
WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE

ORLE‘JEL _L

12"

2
WATERPROOFING |

(SEE GENERAL NOTES) ~~—_} WATERPROOFING —————-.. -

{SEE GENERAL NOTES) FILTER FABRIC
. 12" MINIMUM (SEE NOTE 4)
: CLASS 2 PERMEABLE 12¥ MINIMUM
FILTER MATERIAL
WEEP HOLE WEEP HOLE V4 70 1% INCH SIZE GRAVEL
(SEE = (SEE GRADATION) (SEENDTES) = WRAPPED TN FILTER FABRIC
RaZatts < L 4 INCH DIAMETER
LEVEL OR o : PERFORATED PIPE
SLOPE g 3 (SEE NOTE 3)

Class 2 Filter Permeable Material Gradation

Per Caltrans Specifications
Sieve Slze Percent Passing
1 100

3/4" 90-100

3/8" 40-100

No. 4 25-40

No. 8 18-33
No. 30 5-15
No. 50 0-7
No. 200 0-3

GENERAL NOTES:

* Waterproofing should be provided where moisture nuisance problem through the wall Is undesirable.

* Water proofing of the walls is not under purview of the geotechnical engineer

* All draing should have a gradient of 1 percent minimum

*Qutlet portion of the subdrain should have a 4-inch diameter solid pipe discharged Into a suitable disposal area designed by the project
engineer. The subdrain pipe should be accessible for maintenance (rodding)

*Other subdrain backfill options are subject to the review by the geotechnical engineer and modification of design parameters.

Notes;

1) Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.

2} 1 Cu. ft. per ft. of 1/4- to 1 1/2-inch slze gravel wrapped in filter fabric

3) Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chloride plastic {PVC), Schedule
40, Armco A2000 PVC, or approved equivalent. Pipe should be installed with perforations down. Perforations should be 3/8 inch in diameter
placed at the ends of a 120-degree arc in two rows at 3-inch on center (staggered)

4) Filter fabric should be Mirafi 140NC or approved equivalent.

5) Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals. If exposure is parmitted, weepholes should be
located 12 inches above finished grade. If exposure is not permitted such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk
to be discharged through the curb face or equivalent should be provided. For a basement-type wall, a proper subdrain outlet system should be
provided.

6) Retaining wall plans should be reviewed and approved by the geotechnical engineer.

7) Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements.

.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL
FOR WALLS 6 FEET OR LESS IN HEIGHT

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50 E_eigton

FIGURE 2

P:Drafting\templates\detalls\retaln-wall-backfil-and subdrain.dwe (7/00)



\ Important Information About Your

Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and qispulgs.

The following information is provided fo hielp you manage your risks.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geatechnical engineers structure their services to megt the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a consiruction contractor or even anather
civil engineer. Because each geotechnical engingering study is unique, each
geoiechnical engineefing report is unique, prepared sofely for the client. No
one except you should rely on your geotechnical enginearing report without
first conferring with the geotechnical enginesr who prepared it. And no one
— nof even yorr—should apply the report for any purpose o project
except the one originally coniemplated.

Read the Full Report

Serious problems have oceurred because those relying on a geatechnical
engineering repart did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geetechnical Engineering Hepnrt Is Based on

A Unigue Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, iis size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was;

* ot prepared for you,

* ot prepared for your projeci,

= ot prepared for the specific site explored, or

» completed before important project changes were made.

Typical changes that can erode the reliabilily of an existing geotachnical

engineering repoit include those that affect:

& the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigeraied warehouse,

-

elevation, configuration, locaticn, orientation, or weight of the
proposed structure,

¢ composition of the design team, or

» project ownership.

As a general rule, always inform your geotechnical engineer of project
changas—aven minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibifity or liability for problems
that oceur because their reports do not consider developments of which
ihey were riof informed.

Subsurface Conditions Gan Ghange

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do nof rely on a geolechnical enginger-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as canstruction on or adjacent fo the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it is stll reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those peints where
subsurface fests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinian abeut subsurface conditions thraughout the
site. Actual subsurface conditions may differ—someiimes significantly--—-
from those indicated in your repori. Retaining the geotechnical engineer
who developed your report fa provide construction ohservation is the

most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Aot Final

Da nat gverrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual
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GEOTECHNICAL BORING LOG B-1

Date 5-23-07 Sheet 1 of 2
Project West Side Lofis Project No. (012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 lbs Auto-hammer Drop 30"
Elevation Top of Hole 112 Location See plate 1, Boring Location Map
& & Z o5 |8 | & % DESCRIPTION 9
5% o @ [2E| &% | 28| 8; =
[ = =y oL [ R1] nwo i O ‘l-o-
ot S £ |@3 |22 58| =2
i b s 2 2 | 28| 32 |Logged By CDL g
it Sampled By CDL =
@ Surface: Approximately 4.5- inches of asphalt concrete over 1- inch EL, MD,
of aggrepate base. RV
1104 uaternary alluvium (Qal):
Bl 7 @ 2.5" Clayey SAND, red-brown, wet, medium dense, fine grained
R-1 12 [ 123.7) 121 sC sand with medium grained sand, frace fine well rounded gravel,
10 trace amount of pin-hole open pore spaces, poorly developed blocky
structure lined with clay,
i2 @ 5" Clayey SAND, brown, wet, medium dense, fine to medium =200
R-2 15 |1 120.7] 13.8 | sC grained sand, some coarse grained sand, black stringers, 46,7%
22 passing No. 200 sieve.
105+ H
6 @ 10': STI.T, an brown, wet, very stiff, very finely bedded, .5mm thick | -200, DS
R-3 12 977 | 25.6 | ML manganese deposits, grades to silty SAND, brown, moist, medium
15 dense, fine grained sand, 87.2% passing Nao. 200 sieve.
100{ - MD
B2
15 AT 6 @ 15" SAND, grey-brown, wet, mediun: dense, fine grained sand, -200, CN
R B R4 ) 973 {273 { ML grades to very fine bedded SILTS and CLAYS with interbeds of
ME s 11 sand, stiff, wet, .5mm thick bedding, grey-brown with intermittent
95 ) | | severely oxidized beds, fine grained sand, 88.6% passing No. 200
o ls Jou| sieve.
H 15 @ 20" Silty SAND, light grey, damp, medium dense, fine grained sand,
[ . R-5 I 20 [113.0] 3.2 Sp ?ades to SAND mgtl;l silt, dark orange brown, damp, medium dense,
. 26 ine to medium grained sand, shell fragments.
25 NYSE Y @ 23" Sandy SILT, tan brown mottled with medium grey, moist, very 200
bl Nlae 5-1 9 ML stiff, fine grained sand, shell fragments, 5.3% passing No. 200
of-F ] 11 sieve.
851  J-Fbeld a
30 Ve |a [*5] »
SAMPLE TYPES: TYPE OF TESTS:

§ SPLIT SPOON
R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMPLE

DS DIRECT SHEAR

MD  MAXIMUM DENSITY
CN CONSOLIDATION El EXPANSION INDEX
CR CORROSION

-200 200 WASH
AL ATTERBERG LIMITS

RV R-VALUE




GEOTECHNICAL BORING LOG B-1

Date 5-23-07 Sheet 2 of 2
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole 112 Location See plate 1, Boring Location Map
: 8 - ) ‘E’,
slele | 8 [ 21,8018 |&da DESCRIPTION 7
s | =g | Eo| © @ |2£| 55|38t | S0 «
Sol go| &9 | 2 5 |o% | 28| Be | 0O %
1T (IS | o~ - Qo) -=w | Tmn
@ o = E o a o | =" Q
i 0] b 3 “ g- = 3 &2 Logged By CDL &
d & Sampled By CDL -
30 '.'|.' F'{ . 8 (@ 30': Silty SAND, orange-brown, moist, medium dense, fine grained -200
_7 R-6 16 | 1089 184 | CL sand, grades to silty CLAY with sand, brown interbedded with frey
// 24 and discontinuous richly oxidized brown red beds, wet, very stiff,
80 . H fine grained sand localized on bedding faces of verg finely to
laminated silty CLAY beds, 69.4% passing No. 200 Sieve.
35 7 //
O 7 {@ 35" SAND with silt, light grey, damp, medium dense, fine grained ~200
A S-2 12 SP-SM| sand, 6.5% passing No. 200 sieve,
! 1 14
] 15 @ 40': SAND with silt, grey-brown grades to richly oxidized
R-7 45 11065 4.6 |SP-SM] red-brown, damp to moist, very dense, fine to medium grmined sand,
48
I @ 42": Encounter 4-inch thick bed of gravel.
5 @ 45" SAND with silt, dgrey—brown, wet, medium dense, fine to
S-3 1411 SP-SM] medinm grained sand.
2
13 @ 50" SAND with silt, orange-brown grades to medium grey -200
R-8 30 SP-SM| interbedded with brown sand lenses, wet, dense, fine to medium
47 grained sand, 7.3% passing No. 200 sieve,
| | Total depth of boring; 51.5 feet
| L Groundwater was encountered at 45 feet below ground surface
The boring was back{illed with 32 feet of bentonite chips and the
55 | L] remainder with soil cuttings.
551 -
60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR =200 200 WASH
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY Al ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-2

Date 5-23-07 Sheet 1 of 1
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ibs Auto-hammer Drop 307
Elevation Top of Hole 112 Location See plate 1, Boring Location Map
N g - ) . 2
s lele |2 | 2515 |e%]dn DESCRIPTION 2
S5l s8 | € T @ 2E | Cu | 2E | B -
ol a2 | 2§ = = o= | 2o | Ba | OY e
o | Sw| 83| & £ |§x (92|35 | =9 o
i o < 8 @ g' =3 | 82 [Logged By cDL §
i Sampled By CcDL =
__N S
- // {@ Surface: Approximately 4-inches of asphali-concrete over no base.
110 _/ uaternary alluvivm (Qal):
] / Bl 2 @2.5'; CLAY with sand, dark red-brown, wet, medium stiff, fine
R-1 4 |1154( 180 CL grained sand with medium grained sand, poorly developed blocky
. 6 structure with clay lined ped faces, grades to fine to medium grained
sand with depth, trace coarse grained sand.
5 —
/Zj 8 @ 5" CLAY with sand, brown, wet, hard, medium grained sand, fine
—7 R-2 19 1267 122 | CL to coarse grained sand.
1054 / 23
S El 10 @ 10" Sandy SILT, tan-brown, moist, very stiff, fine grained sand,
R I R-3 19 ML frace manganese.
100 MERE 27
15 =Ll .
-t 14 {@ 15" SAND, light orange-brown, dense.
4. R4 f 27 SP
95- - 3
| I Total depth of boring: 16.5 feet.
] L] No groundwater was encountered.
The boring was converted to a dry well, total depth of dry well: 13 feet.
20 — H
90
25 B
851
30
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR -200 200 WASH
R RING SAMPLE G CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-3

Date 5-23-07 Sheet 1 of 1
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter a" Drive Weight 140 lbs Auto-hammer Drop 30"
Elevation Top of Hole 111 Location See plate 1, Boring Location Map
: 3 2 & - X
5 o 9 2 |, 5|5 | 87 DESCRIPTION s
o, - | = L e 9 - n [
2o 8| S| T o (22| 8% | 3| By
83| 23| 20 2 = o | 28| pao | O S
gL 2| g3 | £ & |gx | 92| sE| = ©
] o b 5 |99 | > | 25| %o Logged By CDL a
d a Sampled By CDL -
1m0 [l @ Surface: Approximately 2.5-inches of asphalt-concrete over no base,
b S
A Quaternary alluvium (Qal):
= Bi 4 @ 2.5 CLAY with sand, dark red-brown, wet, stiff, fine grained sand,
MEERCS: R-1 8 1179 1501 cL frace medium grained sand.
e 10
sl T 8 @ 5 CLAY with sand/clayey SAND, dark red-brown, to brown with
I P R-2 16 [ 123.6] 12.9 |CL/SC depth, wet, very stiff, fine ﬁrained sand, decomposed rootlets, trace
A 23 poorly developed clay faced blocky stricture.
—* ._'.r_‘—. —
_._',_.:L.':. |
_.' Lse '.‘_.n —
10 s
A e 5 @ 10" Clayey SAND, tan-brown, moist, medium dense, fine grained
100 — '.",4:?‘.-"{ R-3 8 sC sand, grades to silty SAND, tan-brown, moist, medium dense, fine
A 14 grained sand.
15 =tk , ) g
95 o 9 @ 15" SAND, light grey-tan-brown, damp, mediim dense, fine to
o R-3 15 Sp medium grained sand.
20
] | Total depth of boring; 16.5 feet.
. | | No groundwater was encountered.
The boring was converted fo a dry well, total depth of dry well: 13 fect,
20 H
90
25 H
85
30
SAMPLE TYPES: TYPE OF TESTS:
S SPUT SPOON G GRAB SAMPLE DS DIRECT SHEAR =200 200 WASH
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERGEIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-4

Date 5-23-07 Sheet 1 of 1
Project West Side Lofts Project No, 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole 111" Location See plate 1, Boring Location Map
5 8 o] o . E
S.lele | 8 |2 |o5|% |80 DESCRIPTION g
5| S8 o ° @ 2E | &= | B | Bg =
Ta| Qp | 20 3 = o= | 29| B | OM 4=
| Suw | 84| = g |g% |92 6t | =9 °
| o b & n g' =51 82 Logged By CDL §
9 o Sampled By CDL -
0
L - "
4 @ Surface: Approximately 5-inches of asphalt-concrete over
110 _/// 1.5-inches gP aggregate bage
— uaiernary alluvium (Qal):
_ Bl 4 @2.5% CLAY with sand, dark red-brown, wet, stiff, finc grained sand,
R-1 8 1210} 144 | CL decomposed rootlets, trace poorly developed clay faced blocky
. / 12 stracure.
105- 57 % 9 @ 5" CLAY with sand, dark red-brown, wet, very stiff, fine grained
_7 R-2 13 {1228 138 | CL sand, grades to a clayey SAND, tan-brown mottled with dark
18 red-brown, moist, medium dense, fine to medium grained sand.
i / 1
100 b 7 @ 10" Sandy SILT with ¢lay, tan-brown, moist to wet (free water on
I 8 A I R-3 10 [ 963 | 2711 ML micaceous clay lined nearly horizontal discontinuous polynomial
olaf 3 13 fractured poorly developed ped faces), stiff, fine grained sand,
A L grades lo siity SAND, tan-brown, very moist, medium dense, fine
o e [ruf o] grained sand.
_,'-':.....- B2
95- 15 o [+ 13 @ 15" Sandy SILT, dark grey-brown, moist, hard, fine grained sand,
I P A R-4 31 (1124 112 ML very finely bedded, grades to a SAND with silt, orange-brown,
ARG 45 damp, dense, fine to medium grained sand.
20 el lel: e . . .
9 R 10 @ 20"; Silty SAND, grey-brown, moist, medium dense, fine grained
- R-5 1? 106.6F 11.9 | SM sand, irace clay with depth.
S Wy 2
85 25 __..—._— 5 @ 25" Silty SAND/sandy CLAY, brown silty SAND mottled with grey
4 — 8-1 7 SCY/SM| CLAY, very moist, medium dense, fine grained sand, oxidized,
- 9 grades to sandy CLAY with depth.
N | Tota} depth of boring: 26.5 feet.
_ No groundwater was encountered.
The boring was backfilled with soil cutiings.
30
SAMPLE TYPES: TYPE OF TESTS:
S SPUIT SPOON G GRAB SAMPLE DS DIRECT SHEAR -200 200 WASH
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY Al ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION Ef  EXPANSION INDEX

T TUBE SAMPLE CR CORROSICN RV R-VALUE




GEOTECHNICAL BORING LOG B-5

Date 5-23-07 Sheet 1 of 1
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter g" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole 111 Location See plate 1, Boring Location Map
. g -y a . ‘(.2
sSlele |8 |2 |.613 |&5dz DESCRIPTION g
3"&" d-l"q"’ Lo ° @ =c :us EE ﬂd -
b [ Buw | 83| £ g |ZX |25 5E| = ©
o o b4 3 A% 2 | 23| 32 |Logged By CDL §
& Sampled By CDL =
N
110 ° ._.“'__‘._s..T‘ @ Surface: Approximately 2.5-inches of asphalt-concrete over 3-inches
B ey of aggregate base
e .
—.-f:.:'-_:_:. uaternary allavium (Qal);
=== Bl 4 @2.5: CLAY with sand, dark red-brown, wet, stiff, fine grained sand,
= R-1 8 118.1 119 | CL trace medium grained sand, grades to a sandy CLAY, brown, moist,
_:-.,—'.—"'.‘- 11 stiff, fine to medium grained sand, clay stringers.
5 1—':-_':
105- DI 8 @ 5" Silty SAND with clay, brown, moist, medium dense, fine to
A B2 11 1183 1001 SM medium grained sand, black stringers, grades to silty SAND, brown,
e du 1 13 moist, medium dense, fine to coarse grained sand.
1001 10— 8 @ 10"; Sandy SILT, tan-brown, moist, dense, stiff, fine grained sand,
R3 1% 959 | 254 | ML very finely bedded.
1
11 @ 15" Silty SAND/sandy SILT, very finely bedded light orange-brown
R4 22 [ 1027 9.3 BMMI and medium grey, damp, dense/hard, fine grained sand, grades to
a3 SAND, light orange-brown, damp, dense, fine grained sand.
90+ u '-'.. oo s 1t @ 20" Silty SAND, tan-brown, moist, medium dense, fine grained
i L £ R-5 20 | 111.3) 63 | SM sand, grades in sampler tip to CLAY, bedded brown and medium
o i} 22 grey, moist, hard, very finely bedded.
4 @ 25" Silty SAND, brown grades to brown mottled with grey, moist,
S-1 5 SM medium dense, fine grained sand, silt content increases with depih,
. 7 irace oxidization,
N ] Total depth of boring: 26.5 fect.
- ] No groundwaiter was encountered.
The bering was backfilled with soil cuttings.
30
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR -200 200 WASH
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY Al ATTERBERG LIMITS
B BULK SAMPLE CN CONSOUDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-6

Date 5-23-07 Sheet 1 of 2
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter g" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole 111 Location See plate 1, Boring Location Map
y % o ) . 2
Slele | 28 | £1(.2|18 |8z DESCRIPTION g
ShlEE | <o k=] P RS ="5 E‘E ﬂo' -
g | 23 | 2.0 3 - 2o | 2 we { O s
e | Bw | 84 E g |gx |02 58| n o
Q a o k= E Do Sc =l @
| Q b 8 n QE* = 8 =2 Logged By CDhL g
J & Sampled By CDL (=
110- L (@ Surface: Approximately 5-inches of asphalt-concrete over 2-inches EI
- of aggregate base.
- uaternary allavium (QGal):
! Bl 4 @ 2.5 CLAY with sand, brown, wet, stiff, fine grained sand with -200
R-1 7 {151 165 | CL black nodules, 63.9% passing No. 200 steve.
- 10
s 2
105- P~y 8 @ 5" CLAY with sand, dark red-brown, wet, very stiff, fine grained AL
—p e R-2 18 112327 126§ CL sand.
=ET 25
e,y
b SN et
oIy
i Eree— H
e
SoE |
10 s
100 L [+ 6 @ 10" Sandy SILT, brown, moist, stiff, fine grained sand, very finely -200, CN
b s R-3 11 1103.4) 181 | ML bedded, 81.4% passing No. 200 sieve,
o[+ 12
954 15 UL o 7 (@ 15': Sandy SILT, tan-brown, wet, stiff, fine prained sand, prades to =200
Ao b2 R4 8 93.7 | 274 | ML very finely bedded silty CLAY, medium 8grcny with oxidized
ol .: 14 interbeds, wet, stiff, fine prained sand, 88.4% passing No. 200
S O D a sieve.
= 10 @ 20" Silty SAND, tan-brown, damp to moist, dense, fine grained
iy R-5 20 |1003| 57 | SM sand, some medium grained sand.
28
Y (@ 25" Sandy silty CLAY, mottled grey and red-brown, moist, stiff, 200
5-1 5 CL fine ?ained sand, sandy SILT is mottled within silty CLAY matrix,
W 6 72.1% passing No. 200 sieve.
39 A
SAMPLE TYPES: TYPE OF TESTS:
$ SPLIT SPOCON G GRAB SAMPLE DS DIRECT SHEAR =200 200 WASH
R RING SAMPLE € CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-6

Date 5-23-07 Sheet 2 of 2
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter g" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole 111 Location See plate 1, Boring Location Map
. g -~ ) . ‘E
S.le. |2 | 8 |2 |o5|% |5 8a DESCRIPTION g
s s5| 2o b -] © 2E | S| 221 B3 =
g Q-q’ Qo = 3. o0 TR nwe | O- Y
sl & 83| £ | B (3 |CE|EE | :
i o < 3 n E | 23| 82 |Logged By CDL 8
J a Sampled By cbL ~
30—
i 7 @ 30';: Clayey SAND, tan grey-brown heavily mottled with richly
80 B Z R-6 16 | 110.8| 85 | SC oxidized red-orange, moist, medium dense, fine grained send, grades
24 to SAND, l?ht tan moftled with orange, damp, medium dense, fine
i grained sand with medium grained sand.
5 @ 35" Clayey SAND, olive-grey, moist, medium dense, micaceous, -200
8-2 11 SC 41.9% passing No. 200 sieve.
14
18 @ 40°: SAND with silt, medium grey mottled with oxidized red-orange,
R-7 39 [103.7] 3.4 (SP-SM] damp, very dense, fine grained sand with medium grained sand.
47
Y @ 45" SAND with silt, brown, very moist, wet at 45.5', medium dense, | -200
8-3 12 SP-SM] fine grained sand, 10.2% passing No. 200 sieve.
14
13 @ 50" SAND with silt, tan-brown, wet, medium dense, fine to medium
R-3 23 SP-SM| grained sand, grades to gravelly SAND, medium grey, wet, fine to
21 medium grained sand, medium angular siltstone pravel, strong
. L \__ chemical odor.
7 i Total depth of boring: 51.5 feet.
— n Groundwater was encountered at 45.5 feet below ground surface.
The boring was backfilled with 34 feet of bentonite chips and the
55 | | remainder with soil cuttings,
55-
60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR -200 200 WASH
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE




GEOTECHNICAL BORING LOG B-7

Date 5-23-07 Sheet 1 of 1
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole 110' Location See plate 1, Boring Location Map
: % = & “2
S.lcl 2 | 8 | 2 |o5|5% |88 DESCRIPTION B
=S| =5 €o -] @ z2c | S| 2| 8B =
[ n-@ [= %] =] - oo QO wd | O b
s [Bu | BJ | = £ |@&|9%|3E| =" o
m 1 -, £ |96 | » | 25| 33 |Logged By CDL 8
w < @ 3 a O | v~ =
a Sampled By CDL =
S
110y 0 = (@ Surface: Approximately 2-inches of asphait-concrete over 7-inches
v N L b 1 of aggregate base, -
B== ‘Artifigit Al AR: r
fr =3 BI1 4
A== 8 Quaternary alluviuni (Qal):
R-1 3 {1123 151 CL ] o ,
4 @ 2.5 CLAY with sand, black, wet, medium stiff, fine grained sand,
grades to sandy CLAY, brown mottled with red-brown, wet,
1051 5 4 medium stiff, fine grained sand.
Parare==y 5 @ 5" Clay with sand, dark red-brown, wet, very stiff, fine to medium
I R vy R-2 (1152 160 | CL grained sand, sand content increases with depth, finely bedded.
e
za'b—?-_.'z'
=== -
3
_:"Iﬁ__T' -
[ vty
1004 10 —prmrrm
Ay 7 @ 10" Sandy silty CLAY, brown, moist, very stiff, fine prained sand,
R3 12 CL black decomposed rootlets, grades to CLAY, brown, moist, very
16 stiff, micaceous.
95| 15 R , . o .
U I 7 @ 15" Sandy SILT/silty SAND, tan-brown, very moist, stiff/medium
o R-4 9 ISM/ML dense, fine grained sand, grades in sampler tip to CLAY, tan-brown
) 2 to brown, moist, stiff, very fine bedding,
] | Total depth of boring: 16.5 feet.
_ | No groundwater was encourtered.
The boring was converted to a dry well, total depth of dry well: 13 feet.
901 20 — H
854 25 — I
80- 30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOCON G GRAB SAMPLE DS DIRECT SHEAR -200 200 WASH
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX

T TUBE SAMPLE CR CORROSION RV R-YALUE




GEOTECHNICAL BORING LOG B-8

Date 5-23-07 Sheet 1 of 1
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter g" Drive Weight 140 ibs Auto-hammer Drop 30"
Elevation Top of Hole 111" Location See plate 1, Boring Location Map
y 8 - 2 - 8
sl le |8 | 21,218 | ds DESCRIPTION 2
£ | =8| S| T v |2£ | &= | 2E| S; =
Be | 23 | 206 3 = 0 | 28| va | O 5
| Qo) B2 | £ £ |mZ |92 gE| =0 o
(17} 0] = s mf g =3 '3;__ Logged By CDL §
d & Sampled By chL -
md [ (@ Surface: Approximately 5.5-inches of asphali-concrete over no base, CR
i LA S RPN | IS U E U S — -
st e VAt A ¥
i
' .y BI
I ..—'; 9 uaternary alluvium {Qal):
ANEE R-1 12 1119.6| 136 | CL ] . )
b 15 {@ 2.5% CLAY with sand, brown, wet, very stiff, fine grained sand,
s '—_. some poorly developed clay faced blocrﬁy stucture developiment.
—j e _s ¥
195- 3 e 9 @ 5 CLAY with sand, brown, wet, hard, fine grained sand, sand
L R-2 16 | 1197 144 | CL content increases with depth and grain size to fine to medium
44 grained sand.
100 11 @ 10" Silty SAND, tan-grey-brown, moist, medium dense, fine grained
R-3 15 |108.7| 157 | SM sand, silt content increases with depth.
17
4 9 @ 15" Sandy SILT, tan-grey-brown, wet, very stiff, fine grained sand,
. — R4 I il 38.5 1 33.3 | ML very fine bedding, trace oxidized beds,
16
90 20 SR O 10 @ 20" Moitled light tan-brown fine grained SAND) and brown fine
A R-5 ég 1101 157 | sSM grained silty SAND, moist, medium dense,
25 s - § .
85- 5 @ 25" Sandy CLAY, mottled medium grey-brown and red-brown,
_ / S-1 8 CL moist, stiff, fine grained sand, clay content increases with depth to
7 12 CLAY.
B i Total depth of boring: 26.5 feet.
— L No groundwater was encountered.
The boring was backfilled with soil cuttings.
36
SAMPLE TYPES: TYPE OF TESTS:
§ SPLT SPOON G GRAB SAMPLE DS DIRECT SHEAR =200 200 WASH
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY Al ATTERBERG LIMITS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
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GEOTECHNICAL BORING LOG B-9

Date 5-23-07 Sheet 1 of i
Project West Side Lofts Project No. 012184-001
Drilling Co. ABC Liovine Drilling Type of Rig CME-75
Hole Diameter 8" Drive Weight 140 Ibs Auto-hammer Drop 30"
Elevation Top of Hole "1 Location See plate 1, Boring Location Map
. g o= o . ‘ﬂ
g o | & |2 ].8|%F | s DESCRIPTION 3
So|Se | S0 | S 08| 2, | 5¢| &2 =
2o O j=d L =E w | 2C | =0
> of | &5 = o |2x || -28 | Yy e
2= 0 Gl E E |dgp cc | =4 by
i o < S 7 g = 8 =2 Logged By CDL 3
o a Sampled By CDL -
R b AL @ Surface: Approximately 5.5-inches of asphali-concrete over o base.
110 e T o
=t Artificial fill (Af):
_ T Bl 6 @ 2.5": CLAY with sand, browm, moist, stiff, finc grained sand, some
Pzt R-1 11 1187 1521 CL black decomposed rootlet stringers.
g 15
5 _:li 8 @ 5': CLAY with sand, brown, moist, hard, fine grained sand, pootly
1054 L S R-2 14 [123.1| 113 | cL developed clay lined ped faced blocky structure development, sand
e 23 content and dg'rain size increases with depth fo fine to medium
= .—-.—_1' [ prained sand.
i R |

10 B 7 @ 10": CLAY, tan-brown, moist, very stiff, with fine grained sand,
100 - / R-3 16 [101.0| 2371 CL micaceous, finely bedded.
20

15 _/ 6 @ 15" CLAY, tan-grey-brown, moist, stiff, very fine bedding, trace
95 _ / R-4 1% 902 | 33.1 | CL micaceous and oxidization on bedding faces.
/ 2

Ea o 9 @ 20" Silty SAND, brown, moist, medium dense, fing to medium
9 . R-5 12 (1182 7.1 | SM grained sand, .5-inch diameter vertical krotovia infilled with fine
e dv. ] 20 grey sand.
R 0 L
% s 4 (@ 25" Silty CLAY, grey, moist, stiff, 2-inch thick interbeds of fine
85- r 5-1 6 CL grained tan SAND and brown fine grained sandy SILT.
YeRIP 9% 11
h | Total depth of boring: 26.5 fect.
- n No groundwater was encountered.
The boring was backfilled with soil cuttings.
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012184-001

APPENDIX C

Laboratory Test Procedures and Test Results

Moisture and Density Determination Tests: Moisture content and dry density determinations were
performed, in general accordance with ASTM test method D2937, on relatively undisturbed
samples obtained from the test borings and/or trenches. The results of these tests are presented in
the boring logs (see Appendix A).

Percent Passing No. 200 Sieve: Selected samples were tested in accordance with the ASTM
Standard D1140 to determine the amounts of materials finer than the U.S. Standard Sieve No.
200. Test results are presented 1n this appendix.

Atterberg Limits: The Atterberg Limits of selected soil samples were determined in accordance
with ASTM Test Method D4318 for engineering classification of the fine-grained materials. Test
results are presented in this appendix.

Expansion Index Tests: FExpansion Index (EI) tests were performed on representative bulk
samples of the onsite s0il, in general accordance with the ASTM D 4829 Standard Test Method.
Test results are presented in this appendix.

Maximum Density Tests: The maximum dry density and optimum moisture content of
representative bulk soil samples were determined in accordance with ASTM Test Method D1557.
Test results are presented on the Modified Proctor Compaction Test figures in this appendix.

Direct Shear Tests: Direct shear tests were performed on selected relatively undisturbed ring
samples, which were soaked for a minimum of 24 hours under a surcharge equal to the applied
normal force during testing. Samples and specimens were then transferred to the shear box,
reloaded, and pore pressures set up in the sample (due to transfer) were allowed to dissipate for a
period of approximately one-hour. Following pore pressure dissipation, samples were subjected to

shearing forces. The samples were tested under various nommal loads by a motor-driven, strain-
controlled, direct-shear testing apparatus at a strain rate of 0.05 inches per minute. Test results dafa
and graphical plots are presented in this appendix.

Consolidation Tests: Consolidation tests were performed on selected, relatively undisturbed ring

samples. These samples were placed in a consolidometer and loads were applied in geometric
progression. The percent consolidation for each load cycle was recorded as the ratio of the amount
of vertical compression to the original 1-inch height. Consolidation results (curves) are presented
on the One-Dimensional Consolidation figure in this appendix.



012184-001
APPENDIX C (Continued)

Laboratory Test Procedures and Test Results

"R"-Value: The resistance "R"-value was determined by the California Standard Test Method No.
301 for representative pavernent subgrade soils. Three specimens were prepared from one bulk
sample and exudation pressure and "R"-value determined on each one. The graphically
determined "R"-value at exudation pressure of 300 psi is reported in this appendix.

Chloride Content, Sulfate Content, Minimum Resistivity and pII Tests: Chloride content, sulfate

content, minimum resistivity and pH tests were performed in general accordance with California
Test Methods 422, 417, and 532. These results are presented in this appendix.
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ATTERBERG LIMITS

~
% Leighton ASTM D 4318
Project Name: West Side Lofts Tested By: G, Bathala Date; 06/05/07
Project No. : 012184-001 Input By: LF Date: 06/06/07
Boring No.: B-6 Checked By: LF
Sample No.: R-2 Depth (it.) 5.0
Soil Identification: Olive brown lean clay with sand (CL)s
TEST PLASTIC LIMIT LIQUID LIMIT
NOC. 1 2 1 2 3 4
Number of Blows N} o 29 23 18
Wet Wt. of Soit + Cont. {g) 10.91 11.82 17.38 16.25 15.93
Dry Wt. of Soil + Cont. (g) 9.64 10.42 13.52 12.54 12.20
Wi, of Container (9) 1.06 1.04 1.10 1.12 1.06
Moisture Content {%) [Wn] 14.80 14.93 31.08 32.49 33.48
60 .
Liquid Limit 32 Far classification of fine- /
grained soils and fine-
Plastic Limit i5 50 1 grained fraction of coarse-
o . grained sails CH o OH
Plasticity Index 17 T 40 oL
"A" Line
Classification CL g
i 30
E
Pl at"A" - Line = 0.73(LL-20) g 20 e
a0
One - Point Liquid Limit Calculation 10
0.12 MH ar OH
LL =Wn(N/25) : cLoa ML or GL
a . . . . : : . .
16 20 30 40 50 60 FD 80 8¢ 100
PROCEDURES USED Liquid Limit (LL)
34
I:l Wet Preparation
Multipoint - Wet '\
33
X | Dry Preparation =
Multipoint - Dry = ¢
£
g
X | Procedure A o
s
Multipoint Test 7
s
3 L )
Procedure B
One-point Test
30
10 20 25 a0 40 50 60 70 8D 90qgg

Number of Blows



~] EXPANSION INDEX of SOILS
@ Leighton . ASTM D 4829
Project Name: West Side Lofts Tested By: G. Berdy Date:  05/31/07
Project No. : 012184-001 Checked By: LF Date:  06/05/07
Boring No.: B-1 Depth (ft.) 0-5
Sample No. : B1
Soil Identification:  Dark yellowish brown clayey sand (SC)
Dry Wt. of Soil + Cont. {9) 1000.00
Wt. of Container No. (@) 0.00
Dry WE. of Soil {g) 1000.00
Weight Soil Retained on #4 Sieve 0.00 o
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
Specimen Diameter {in.) 4,01 4.01
Specimen Height {in.) 1.0000 1.0040
Wt Comp. Soil + Mold () 632.20 451.50
WL. of Mold (3} 208.10 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. @] O
Wet Wt. of Soil + Cont. (g) 841.60 659.60
Dry Wt. of Soil + Cont. (@) 779.30 600.80
Wt. of Container (@) 0.00 208.10
Moisture Content (%} 7.99 14.97
Wet Density {pcf) 127.9 135.6
Dry Density {pchH 1185 118.0
Void Ratio 0.423 0.429 ]
Total Porosity .297 0.300
Pore Volume (cc) 61.5 62.4
Degree of Saturation (%) [ S meas] 51,0 94.3

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
Date Time Pressure (pst) Elapse_d Time Dial Readlngs
(min.) (in.)
05/31/07 13:39 1.0 0 0.1500
05/31/07 13:49 1.0 10 0.1490
Add Distilled Water to the Specimen
05/31/07 13:55 1.0 6 0.1510
06/01/07 6:54 1.0 1025 0.1540
06/01/07 8:22 1.0 1113 0.1540
Expansion Index (EImeas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 5.0
Expansion Index ( EI )50 = EI meas - (50 -5 meas)%{((65+EI meas) / (220-S meas)) 5
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EXPANSION INDEX of SOILS

Lelghton ASTM D 4829
Project Name: West Side Lofts Tested By: G. Berdy bate:  05/31/07
Project No. : 012184-001 Checked By: LF Date:  06/05/07
Boring No.: B-6 Depth {ft.) 0-5
Sample No. : Bl
Soil Identification:  Dark yellowish brown clayey sand (SC)
Dry Wt. of Soil + Cont. (g) 1000.00
Wt. of Container Na. () 0.00
Dry WE. of Soil (9) 1000.00
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4,01
Specimen Height (in.) 1.0000 1.0145
Wt. Comp. Soil + Mold (@) 621.20 458.40
Wt. of Mold ()] 192.00 0.00
Specific Gravity {(Assumed) 2.70 2,70
Container No. 0 0
Wet WL. of Soil + Cont.  (g) 820.50 650,40
Dry Wt. of Soll + Cont.  (g) 752.70 585.80
Wt. of Container {s)] 0.00 192.00
Moisture Content (%) 9.01 16.40
Wet Density (pcfy 129.5 136.3
Dry Density (pch 118.8 117.1
| Void Ratio 0.419 0.440
| Total Porosity 0.295 0.305
Pore Volume (cc) 61.2 64.1
Degree of Saturation (%) [ 5 meas] 58.0 100.7

SPECIMEN INUNDATION

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

, : Elapsed Time Dial Readings
Date Time Pressure (psl) (min.) (in)
05/31/07 11:15 1.0 0 0.2375
05/31/07 11:25 1,0 10 0.2370
Add Distilled Water to the Specimen
05/31/07 11:34 1.0 9 0.2405
06/01/07 6:55 1.0 1170 0.2520
06/01/07 8:11 1.0 1246 0.2520
Expansion Index (Elmeas) = ({Final Rdg - Initlal Rdg) / Initial Thick.) x 1000 15.0
Expansion Index { EL ) o EI meas - {50 -5 meas)x{{65+EI meas ) / (220-5 meas) ) 19




Leighton

1

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: Waest Side Lofts Tested By : R, Santos Date:  06/05/07
Project No. 012184-001 Input By : LF Date:  06/06/07
Boring No.: B-1 Depth {ft.} 0-5
Sample No, : B1

Soil Identification:

Dark yellowish brown clayey sand (5C)

Preparation Methaod:

X | Moist

Dry

Mold Volume (ft3)

X | Mechanical Ram
Manual Ram

Ram Weight = 10 /b.; Drop = 18 in.

Weight of Mold

TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold {qg) 3678.0 38920 3818.0
(@) 1786.0 1786.0 1786.0

Wet Weight of Soil + Cont. (g)

478.30

SESNLRE AT e R = sl

Dry Weight of Soil + Cont. (g) | 534.50 | 443.40 | 444.40
| Weight of Container (g o290 >4.50

Rt g o

Moisture Content (%) 3.81 8.94 11.23
Wet Density {pch) 125.6 139.8 134.9
Dry Density (pch) 121.0 128.3 121.3

Maximum Dry Density (pcf)

PROCEDURE USED

[XI Procedure A

Soil Passing No. 4 (4.75 mm) Sieve
Mold :  4in. (101.6 mm) diameter
Layers : 5 (Five)

Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less

Procedure B
Soil Passing 3/8 in. (9.5 mm) Sieve
Mold : 4 in. (101.6 mm) diameter
Layers: 5 (Five)
Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

[[] Procedurec

Soll Passing 3/4 in. (19.0 mm) Sieve

Mold : 6in. (152.4 mm) diameter

lLayers: 5 (Five)

Blows per layer: 56 (fifty-six}

Use if +3/8in. is >20% and +34 in.
is <30%

Particle-Size Distribution:

T

Atterberg Limits:

IT,PLPI

| Optimum Moisture Content (%)

1360 \J\ ‘ ISP. GlR. =I2.65| N
\)\)(j/ SP.GR. = 2.70
\ i\\/ = sP. GR':_= 275
130.0 \ \
— ,_/A\ \\ \ B
O AR WA
B 1250 4 AN
§ / VAN
: / 1\
: /| SEAUN
\
120.0 \\ \
N \ \
AN
f \
115.0 \‘\‘\

20.0
Moisture Content (%)

MX B-1 B
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@ Leighton

Project Name:

West Side Lofts

Project No.: 012184-001
Boring No.: B-1
Sample No. : B2

Soil Identification:

ASTM D 1557
Tested By:  R. Sanfos
Input By : LF

Depth (ft.) 10-15

MODIFIED PROCTOR COMPACTION TEST

Date:
Date:

06/06/07
06/07/G7

Dark grayish brown lean clay with sand (Ci.)s

Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft?) Ram Weight = 10 Ib.; Drop = 18 in,
TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3831.0 3849.0 3790.0 ]
Weight of Mold (Q) 1786.0 1786.0 1786.0
et Weight of Soil_____(g) 20450 | 20630 20040 |

Wet Weight of Soll + Cont. (g)

424.50

489.60
Dry Weight of Soil + Cont. (g) 45130 | 406.10 | 376.30
ieight of Container =~ (g) | 5530 A0 7 ) N R
Moisture Content (%) 7.04 9,64 12.23 14,95
Wet Density (pcf) 126.2 135.8 136.9 133.0
Dry Density (pcf) 117.9 123.8 122.0 115.7

Maximum Dry Density (pcf)

PROCEDURE USED

[X] Procedure A

Soit Passing No. 4 (4.75 mm) Sieve
Mold :  4in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less

[] Procedure B

Soil Passing 3/8 in. (9.5 mm) Sieve
Mald : 4in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8in. is
20% or less

Dry Density (pcf)

[[] Procedurec

Soil Passing 3f4 in. {(19.0 mm) Sieve

Mold : 6in.(152.4 mm) diameter

Layers : 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and -+3% in.
is <30%

Particle-Size Distribution:

GR:SAH
Atterberg Limits:

LL PLPE

Optimum Moisture Content {%)

0o \ I SP. GR. =265 l____
| \)g et S Gf - 275
A\
125.0 \\
B \ \\
i N
VAR N
/ N
120.0 \\ A \
1/ \\ ) \\\
— _,,,,Y \\\ \
115.0 \ \\\ \\
HB 1 x\
\ \\\\
110.0 \

Moisture Content (%)

MX B-1 B2
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Shear Stress (ksf)

I I A O N O O G

g 0.1 0.2 03

Harizontal Deformation (in.)

3.50

3.00 -

2.50 1

Shear Stress (kef)

0.50 ] S N -

D.OO-IIII LELIILEC N BLEN S N S S S NN B NN NN U I O B N NN I N N N N NN N N M

0.00 050 1.00 1.50 2.00 2,50 3.00 3.50 400 450 500 550 6.00 6.50 7.00
Normal Stress (ksf)

Boring No. | B-1 Normal Stress (kip/ft2) o 1.000 2.000 4.000
| Sample No.| R-3 Peak Shear Stress (kip/ft?) e 1.437 | 1474 A 2.965
Depth (ft) 10 Shear Stress @ End of Test (ksf) | O 0.786 O 1.072 A 2.245
Sample Type: Deformation Rate {in./min.} 0.0500 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1.000

i Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 25.56 25.56 25.56
Yellowish brown lean / silty Dry Density (pcf) 97.7 100.1 100.5
day (CL/CL-ML) Saturation (%) 95.2 101.0 101.9
Soil Height Before Shearing (in.) 0.9964 0.9866 0.9780

Final Moisture Content (%) 32.3 26.3 25.0

Project No.: 012184-001

Leight(}n DIRECT SHEAR TEST RESULTS West Side Lofts

Consolidated Undrained

05-07

05B-1R3




No Time Readings

0.3520 1.0380
0.3500 0.9380
c
g) 0.3480 0.8380
kel
o
(¢ 0.3460 0.7380
&
a
 0.3440 06380
S
kS
E nag20 0.5380
L
@
a
0.3400 0.43580
0.3380 0.3380
04 10 0.0 100
Log of Time (min.) Square Root of Time (min."zl
0.00 e
\\
0.50 \\\
] N
N
1.00 \\
1.50 ] { Inundate with 1
) ] .\ / Tap water
Z 200 | \‘ / .
[ oy |
S \
T ]
£ 250- \\
g ] ™ \
1 AN
B 3.00 ] \ -
350 - \\\ \ I
N \
\\
4.00 f 55
450
0.10 1.00 10.00 100.00
Pressure, p (ksf)
: Maoisture Degree of
Borin Sample i i i 9
o g Nopl D(efs‘;h Content (%) Dry Density (pcf)|  Void Ratio Saturation (%)
' ) ' Initial | Final | Initial | Final | Initiel | Final | Initial | Final
B-1 R-4 15 27.3127.7| 97.3 | 99.7 |0.732| 0,704 100 | 100
Soil Identification: Light olive brown silt (ML)
Project No.: 012184-001

Z

Leighton

ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
(ASTHM D 2435)

West Side Lofis

a6-07




No Time Readings

0.3520 10380 1
0.3500 0.9380
<
‘é’: 0.3480 0.8380
£
¥ 0.3460 0.7380 |
& i
a} i
c 0.3440 06380
k<] i
‘[E 1
£ pa420 05380 [}
5 I
JiH] 1
a ]
03400 0.4380 |
0.3380 03380 L
4.1 190 0.0 10.0
Log of Time (min.) Squara Root of Time {min.*?%)
0.00
\\
0.50 | N
1.00 |
] A Inundate with
| Tap water
— 1.50 \ e
< ]
= N
2 200 ™
5 "] %
£ N
qg ]
® 250 f—
a \\ \\
3.00 | 41
1 “‘\_\ \
\\x
350 - -
400
0.10 10.00 100.00
Pressure, p (ksf)
; Moisture . - ) Degree of
Boring Sample Deapth Content (%) Dry Density (pcf) Void Ratio Saturation (%)
No. No. (ft.) . _
i Initial | Final Inikial Final Initial Final Initial | Final
B-6 R-3 10 18.1(22.2 | 103.4(104.6 | 0.630|0.606| 78 | 98
Soil Identification: Brown silt with sand {ML)s
Project No.: 012184-001
. ONE-DIMENSIONAL CONSOLIDATION
Leighton PROPERTIES of SOILS West Side Lofts

(ASTM D 2435)

06-07




*4& Lsighton R-VALUE TEST RESULTS
PROJECT NAME: Waest Side Lofts PROJECT NUMBER: 012184-001
SAMPLE NUMBER: B1 SAMPLE LOCATION: B-1 @ 0-5'
SAMPLE DESCRIPTION: SC TECHNICIAN: SCF
SAMPLED BY: CDL DATE COMPLETED 6/5/2007
TEST SPECIMEN a b [+
MOISTURE AT COMPACTION % 11.8 12.1 12.3
HEIGHT OF SAMPLE, Inches 2.49 2.47 2.51%
DRY DENSITY, pcf 122.3 1223 121.0
COMPACTOR PRESSURE, psi 75 50 50
EXUDATION PRESSURE, psi 348 320 282
EXPANSION, Inches x 10exp-4 32 28 0
STABILITY Ph 2,000 Ibs (160 psi} 73 82 87
TURNS DISPLACEMENT 3.75 3.87 4.22
R-VALUE UNCORRECTED 44 38 33
R-VALUE CORRECTED 44 38 33
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 50
STABILOMETER THICKNESS, it. 0.80 0.99 1.07
EXPANSION PRESSURE THICKNESS, ft. 1.07 0.53 0.00
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
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~] ' SOIL RESISTIVITY TEST
Leighton DOT CA TEST 532 / 643
Project Name:  West Side Lofts Tested By : V] Date:  05/31/07
Project No. : 012184-001 Data Input By: LF Date: 06/05/07
Boring No.: B-8 Depth (ft.) : 0-5
Sample No. : Bl
Sail Identification: {(SC)g
) Water Adjusted | o cctance Soil Moisture Content (%) (MGi) 3.43
Specimen Moisture . e
No, |Added(ml)) - . | Reading | Resistivity Wet Wt. of Soil + Cont. (g) 215.85
(Wa) MC) (ohm) 1 (chm-cm) Dry Wk. of Soil + Cont. (g) 209.96
1 100 11.39 780 5262 Wt. of Container  (q) 38.41
2 200 1935 440 2968 Container No. -
3 300 27.30 490 3306 Initial Soit Wt (g) (Wt) 1300.00
4 Box Constant 6.746
5 MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content Chloride Content Soil pH
(ohm-cm) (%) (ppm) (ppm) pH | Temp.¢0)
DOT CA Test 532 / 643 DOT CA Test 417 Part II DOT CA Test 422 DOT CA Test 532 / 643
2870 21.0 111 52 8.19 21.8
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TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name:  West Side Lofts Tested By : V] Date: 05/31/07
Project No, : 012184-001 Data Input By: LF Date: 06/05/07
Boring No. B-8
Sample No. Bl

Soil Identification: (SC)g
Wet Weight of Soil + Container (g) 215.85
Dry Welght of Sail + Container (g) 209.96
Weight of Container (qg) 38.41
Maisture Content (%) 3.43

Weight of Soaked Soil (g) 100.74

SULFATE CONTENT, DOT California Test 417, Part 11

Beaker No. 3
Crucible No. ~ 20 o
Furnace Temperature (°C) 840 o
Time In / Time Qut 7:25/ 8:10
Duration of Combustion {min) 45
Wt. of Crucible -+ Residue (@) 21.2258
Wt. of Crucible {(g) 21.2232
Wt of Residue (@) (A) 0.0026
PPM of Sulfate {A) x 41150 106.99
PPM of Sulfate, Dry Weight Basis 111
CHLORIDE CONTENT, DOT California Test 422
ml of Chlotide Soln. For Titration  (B) 30
ml of AgNO3 Soln. Used in Titration (C) 0.7
PPM of Chloride {(C-0.2) * 100 * 30/ B 50
PPM of Chloride, Dry Wt. Basis 52
pH TEST, DOT California Test 532/643
pH Value 8.19
Temperature °C 21.8




