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Dear Mr. Cady:
INTRODUCTION
This report presents the results of our preliminary geotechnical investigation at the Wong Property (APN
817-19-043) in Morgan Hill, California. The site is located on the southeast side of East Dune Avenue,
northeast of Peppertree Drive, as shown on the Vicinity Map, Plate 1.
A residential development is being considered at the site. Details of development layout, and building
construction and loads are not available at this time. Site grading is expected to be relatively minor and is
typical and similar to those of the nearby residential developments.
PURPOSE AND SCOPE OF SERVICES
The purpose of this preliminary investigation was to evaluate the possible residential development with
respect to the site soil and groundwater conditions, and to provide preliminary geotechnical
recommendations for the planning and preliminary design of the development. The scope of our services
included review of reports and maps in the area, field exploration and laboratory testing, and preliminary
engineering analyses based on the field and laboratory test data, and preparation of this report.
FIELD EXPLORATION AND LABORATORY TESTING
Our field exploration was performed on June 30, 2011, and consisted of drilling and logging 2 borings at
the approximate locations shown on the Site Plan, Plate 2. The borings were drilled to depths of about 10
and 20 feet below the existing ground surface using a truck-mounted hollow stem drill rig. Materials
encountered in each boring were visually classified in the field and a log was recorded. The boring logs
showing soil classification and blow counts are presented on Plates 3 and 4. A key to Boring Log
Symbols is included on Plate 5.
SEISMICITY AND FAULTING
The site is situated in the Coast Range geomorphic province of California which is seismically dominated
by the presence of the active San Andreas Fault system. The San Andreas Fault system is the general
boundary between the northward moving Pacific Plate and the southward moving North American Plate.
In the San Francisco Bay Area, relative plate movement is distributed across a complex system of
generally strike-slip, right-lateral, parallel, and sub-parallel faults.
The site is not located within a State California Earthquake Fault Zone for active faults. The nearest
active fault is the Calaveras fault, located about 2½ miles to the northeast. Other active faults in the
vicinity of the site include the Hayward fault southeast extension, located about 11½ miles to the
northwest; Hayward fault, located about 25½ miles to the northwest, the San Andreas fault, situated about
10½ miles to the southwest; and the Sargent fault, located about 8½ miles to the southwest; and the
Greenville fault, located about 20½ miles to the northeast.
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SITE CONDITIONS
SURFACE CONDITIONS
The L-shaped site is bounded by East Dune Avenue on the northwest, residential developments on the
northeast and southwest, and undeveloped land on the southeast. The site encompasses about 4.83 acres of
land that, with the exception of the northwestern end, is currently vacant. The northwestern end of the site is
occupied by several structures. The existing ground surface of the site is relatively flat.
SUBSURFACE CONDITIONS
As encountered in the borings, the site is covered by about 1 to 2 feet of silty sand with some gravel. The
upper about one foot was disturbed by recent weed abatement operation. The silty sand was underlain by
sandy gravel to the maximum depth explored, about 20 feet below the existing ground surface. The sandy
gravel was medium dense to very dense.
No free water was encountered in the boreholes. It should be anticipated that the actual groundwater level
may fluctuate depending on factors such as seasonal rainfall, time of the year, local irrigation and well
pumping.
The above is a general description of soil and groundwater conditions encountered at the site. For a more
detailed description of the soil and groundwater conditions encountered, please see the boring logs
included on Plates 3 and 4.
PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS
GENERAL
We conclude that, from a geotechnical engineering standpoint, the site is suitable for the possible
residential development, provided that the preliminary conclusions and recommendations contained in
this report are incorporated into the planning and preliminary design of the project. However, these
preliminary conclusions and recommendations are not adequate for the final design and construction of
the project. A design-level geotechnical investigation should be performed to provide geotechnical
recommendations for the final design and construction of the project.
SITE PREPARATION AND GRADING
Our general site preparation and grading recommendations are as follows:
1.

The areas to be graded should be cleared of debris, abandoned concrete slabs and foundations,
and any significant surface vegetation.

2.

If encountered during site grading, septic tanks and associated leach fielded should be removed.

3.

The root system of the removed trees should be removed. In the existing and previous orchard
areas, the removal of the tree roots could disturb up to about 18 to 30 inches of the soils. If these
disturbed soils are not being removed by design cuts, the disturbed soils should be reworked by
over-excavating up to about 18 inches of the disturbed soils, preparing the exposed subgrade as
discussed below, and placement of engineered fill.

4.

If zones of soft or saturated soils are encountered during excavation and compaction, deeper
excavations may be required to expose firm soils. This should be determined in the field by the
soil engineer.

5.

In the areas where engineered fill is planned, the subgrade should be scarified to a depth of about
12 inches; moisture conditioned to at least 2 percent above optimum moisture content; and recompacted to at least 90 percent relative compaction per ASTM D-1557.
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6.

In the areas where engineered fill is not planned, the building and improvement areas
should be scarified to a depth of at least 12 inches; moisture conditioned to at least 2
percent above optimum moisture content; and re-compacted to at least 90 percent relative
compaction.

7.

The on-site soils are generally suitable for engineered fill provided they are clean of debris,
vegetation, rock greater than 4 inches in largest dimension and other deleterious matter. All fill
materials should be subject to the evaluation by this office prior to their use.

8.

All fill and backfill should be placed in thin lifts (normally 6 to 8 inches depending on the
compaction equipment), properly moisture conditioned to at least 2 percent above optimum
moisture content and compacted to at least 90 percent relative compaction.

9.

Observations and soil density tests should be carried out during grading to assist the contractor in
obtaining the required degree of compaction and proper moisture content. Where the compaction
is outside the range required, additional compactive effort should be made and adjustment of
moisture content until the specified compaction and moisture conditioning is achieved.

10.

The soil engineer should be notified at least 48 hours prior to any grading operations. The
procedure and methods of grading may then be discussed between the contractor and the soil
engineer.

BUILDING FOUNDATION CONSIDERATIONS
From a geotechnical engineering standpoint, the proposed buildings can be supported on post-tension slab
foundations. The slab foundation should be designed by a structural engineer to accommodate 1-inch
total soil movement and ½ inch in 25 horizontal feet differential soil movement without structural distress
to the slab and excessive deflections in the building framing and wall finishes. We recommend that the
following criteria be incorporated in the design of the slab foundation:
Allowable Bearing Capacity (may be increased by 1/3 for seismic and wind
load)

1,500 psf

Passive Equivalent Fluid Pressure (neglect the upper 1 foot if the ground
surface is not confined by slabs or pavement)

300 pcf

Base Friction Coefficient

0.3

Minimum Interior Span

10 feet

Minimum Perimeter Cantilever

3 feet

Minimum Slab Thickness

8 inches

During utility trench excavation and backfilling, previously compacted subgrade soils may be disturbed.
These soils should be uniformly moisture conditioned to at least 2 percent above optimum moisture
content and recompacted to at least 90 percent relative compaction.
Where moisture vapor through the slab would be objectionable, the use of a vapor barrier and capillary
moisture break should be considered by the designer of the slab and floor covering. The slab designer
should determine the thicknesses of the slab, vapor barrier, rock cushion and sand cushion.
The upper 12 inches of the subgrade soils should be pre-saturated to at least 3 percent above optimum
moisture content. The pre-saturated pad should not be allowed to dry-out to less than the recommended
moisture content. Moisture content of the subgrade should be checked immediately prior to the
placement of capillary moisture break or concrete.
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UTILITY TRENCH EXCAVATION AND BACKFILL
All excavations should conform to applicable State and Federal industrial safety requirements. Where
trench excavations are more than 5 feet deep, they should be sloped and/or shored. Temporary walls
should be sloped no steeper than 1 horizontal to 1 vertical (1H:1V). Flatter trench slopes may be required
if seepage is encountered during construction or if exposed subsurface conditions differ from those
encountered by the borings.
Material quality, placement procedures, and compaction requirements for utility bedding and shading
material should meet the City of Morgan Hill and/or other applicable agency requirements. Utility trench
backfill above the shading materials may consist of on-site soils provided they are free of rubble, rock
fragments over 4 inches in largest dimension, rubbish, vegetation, and deleterious material. Backfill
materials should be placed in lifts not exceeding 8 inches in lose thickness, moisture conditioned and
compacted to requirements outlined in the “Site Preparation and Grading” section.
PRELIMINARY PAVEMENT SECTIONS
Preliminary pavement analyses are based on an assumed resistance (R)-value of 20, which we expect to
be representative of the final pavement subgrade materials, the Caltrans “Design Method for Flexible
Pavement,” and traffic indices (T.I.s) which are indications of load frequency and intensity. We have
assumed that the assigned T.I.s include provisions for heavy truck traffic related to construction activities.
We recommend the following preliminary pavement sections.
Thickness (inches)
Traffic Index
(T.I.)
4
4½
5
5½
6
6½
7

Asphalt Concrete
Type A
2½
2½
2½
3
3
3½
4

Aggregate Base
Class 2
6
7
8
9
11
12
12

Since the on-site material properties may vary, we recommend that soil samples be obtained from the
rough roadway subgrade after site grading and underground utility installation. R-value tests should be
performed on these samples. Final pavement section recommendations should be made on the basis of
these test results.
Prior to subgrade preparation, all utility trench backfill should be properly placed and compacted. The
uppermost 9 inches of all pavement subgrade soils should be moisture conditioned to at least 2 percent
over optimum moisture content and re-compacted to at least 95 percent relative compaction per ASTM D1557 to provide a smooth, unyielding surface. The re-compacted subgrade soils should be maintained in
a moist and compacted condition until covered with the complete pavement section.
Class 2 aggregate base should conform to the requirements in Section 26, Caltrans "Standard
Specifications," (2006). The aggregate base should be placed in thin lifts in a manner to prevent
segregation; uniformly moisture conditioned; and compacted to at least 95 percent relative compaction to
provide a smooth, unyielding surface.
Where drop inlets or other surface drainage structures are to be installed, slots or weep holes should be
provided to allow free drainage of the contiguous base course materials.
CORROSIVITY TESTING
During the design-level geotechnical investigation, soil samples should be obtained from the site for
corrosivity testing. We suggest that a corrosion expert be consulted for advice with regard to corrosion
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sampling and testing, and selection of proper corrosion protection measures on underground pipes and
foundations.
SEISMIC CONSIDERATIONS
SURFACE FAULT RUPTURE
The site is not located within a State of California designated Earthquake Fault Zone for active faults
(Davis, 1982). We did not encounter any evidence of active fault crossing or trending toward the site.
Therefore, the risk of surface fault rupture at the site is judged very low.
GROUND SHAKING
Due to the proximity of the site to the Calaveras and other active faults, it is likely that the site will
experience strong ground shaking from at least one moderate to severe earthquake during the life span of
the project. Using the USGS 2008 model, the peak horizontal ground acceleration (10% exceedence in 50
years) of 0.69g is estimated at the site. Ground shaking is a hazard that cannot be eliminated but can be
partially mitigated through proper attention to seismic structural design and observance of good
construction practices. According to the 2010 California Building Code (CBC), the following seismic
parameters should be used in the structural design of the proposed building and structures:
Site Latitude
Site Longitude
Site Class

37.13418 degrees
- 121.62087 degrees
D

Mapped Spectral Acceleration for Short Periods, SS

1.5g

Mapped Spectral Acceleration for 1-Second Period, S1

0.6g

It is our opinion that the structural integrity of the proposed buildings and structures is a primary factor in
determining possible seismic damage and that the level of seismic damage would be only nominally
influenced by the foundation system selected. We recommend that, at a minimum, the buildings be
designed in conformance with the current edition of the CBC.
LIQUEFACTION
Liquefaction is the temporary transformation of saturated cohesionless soil into a viscous liquid during
strong ground shaking from a major earthquake. Evidence of historic ground failure due to liquefaction at
the site was not identified. The site is not located within a State of California designated Seismic Hazard
Zone for liquefaction. No significant relatively loose sandy soils were encountered at the site. Therefore,
the risk of liquefaction at the site is considered to be low.
GROUND SUBSIDENCE
Ground subsidence is the result of densification or “shakedown” when dry cohesionless soils are
subjected to high amplitude seismic waves. In general, significant deposits of loose sandy soils do not
exist at the site. The seismic densification related ground subsidence is expected to be very minor.
LURCH CRACKING
Lurch cracking is the sudden swaying, spreading, or rolling of the ground during a strong earthquake.
Lurching generally forms cracks on slopes underlain by weak soils. Given the relative dense soils across
most of the site, the potential for lurch cracking at the site is very low.
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ADDITIONAL SOIL ENGINEERING SERVICES
As discussedabove,the preliminaryconclusionsand recommendations
containedin this reportare not
adequatefor the final designand constructionofthe project. A design-levelgeotechnicalinvestigation
recommendations
for the final designandconstructionof
shouldbe performedto providethe geotechnical
the project.
Prior to construction,our firm shouldbe providedthe opportunityto reviewthe plansand specifications
to determineif the recommendations
of this report as well as the future design-levelgeotechnical
investigationreporthavebeenimplementedin thosedocuments.
To a degree,the performanceof the proposedimprovements
is dependenton the proceduresand quality
of the construction.Therefore,we shouldprovide observationsof the contractor'sproceduresand the
exposedsoil conditions,and field and laboratorytestingduring site preparationand grading,placement
andcompactionof fill, undergroundutility installation,andfoundationandpavementconstruction.These
observationswill allow us to check the contractor'swork for conformancewith the intent of our
recommendations
andto observ€.anyunanticipated
soil conditionsthat could requiremodificationof our
recommendations.
LIMITATIONS
Thepreliminaryconclusionsandrecommendations
of this reportarebaseduponthe informationprovided
to us regardingthe possibleresidentialdevelopment,subsurfaceconditionsencounteredat the boring
locations,and professionaljudgment. This study has been conductedin accordancewith current
professional
geotechnical
engineeringstandards;
no otherwarrantyis expressed
or implied.
The locationsof the boringswere determinedby pacingfrom the curb of the existingstreetsand should
be consideredapproximateonly. Site conditionsdescribedin the text are thoseexist at the time of our
field explorationduring Juneof 20ll,and are not necessarilyrepresentative
of suchconditionsat other
locationsandtimes.
In the eventthat changesin nature,designand locationof the proposeddevelopmentareplanned,or if it
is found during constructionthat subsurfaceconditionsdiffer from thosedescribedon the boring logs,
thenthe conclusionsand recommendations
in this reportshall be consideredinvalid, unlessthe changes
arereviewed,andthe conclusionsandrecommendations
aremodifiedor approvedin writing.
Respectfullysubmitted,
I & ASSOCIATES
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Attachments:

Plate1 -Vicinity Map
Plate2 - SitePlan
Plates3 and4 - Boring Logs
Plate5 - Key to Boring Log Symbols
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LOG OF BORING

B-1

Project No.: 137.100

Client: UCP, LLC

Date Drilled: 6-30-11

Project Name: Wong Property

Drilling Method: Hollow-Stem Auger

Elevation: N/A

DRIVE WEIGHT (LBS.)

HEIGHT OF FALL (IN.)

2.5-inch I.D. Split Barrel

140

30

Standard Penetration Test

140

30

USCS
Classification

Sample Symbol

Depth (feet)

Penetration
Resistance
(blows/foot)

Dry Unit Weight
(PCF)

Moisture
Content (%)

SAMPLER TYPE:

MATERIAL DESCRIPTION AND REMARKS

SURFACE CONDITIONS:
0

5.5

112

50

6.3

114

40

-

-

32

-

-

50/6”

-

-

72

SM

SILTY SAND, brown, moist, medium dense, fine-to medium-grained, some
gravel

GM

SANDY GRAVEL, brown, moist, medium dense to dense, fine-to coarsegrained sand

5

10

15

20

below 15 feet, very dense

Boring terminated at 20 feet. No groundwater encountered
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LOG OF BORING

B-2

Project No.: 137.100

Client: UCP, LLC

Date Drilled: 6-30-11

Project Name: Wong Property

Drilling Method: Hollow-Stem Auger

Elevation: N/A

SAMPLER TYPE:

USCS
Classification

Sample Symbol

Depth (feet)

Penetration
Resistance
(blows/foot)

Dry Unit Weight
(PCF)

Moisture
Content (%)

Standard Penetration Test

DRIVE WEIGHT (LBS.)

HEIGHT OF FALL (IN.)

140

30

MATERIAL DESCRIPTION AND REMARKS

SURFACE CONDITIONS:
0

-

-

41

-

-

33

-

-

53

SM

SILTY SAND, brown, moist, medium dense, fine-to medium-grained, some
gravel

GM

SANDY GRAVEL, brown, moist, dense, fine-to coarse-grained sand

5

10
Boring terminated at 10 feet
No groundwater encountered

15

20
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UNIFIED SOIL CLASSIFICATION SYSTEM
CLASSIFICATION

MAJOR DIVISIONS
GRAVELS
COARSE
GRAINED
SOILS
MORE THAN
HALF OF THE
MATERIAL IS
LARGER THAN
NO. 200 SIEVE

MORE THAN
HALF COARSE
FRACTION IS
LARGER THAN
NO. 4 SIEVE

SANDS
MORE THAN
HALF COARSE
FRACTION IS
SMALLER THAN
NO. 4 SIEVE

DATE: 7-4-11

FINE
GRAINED
SOILS
MORE THAN
HALF OF THE
MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

TYPICAL NAMES

SYMBOL

CLEAN GRAVELS
WITH LITTLE TO
NO FINES
GRAVEL WITH
OVER 12% FINES
CLEAN SANDS
WITH LITTLE TO
NO FINES
SANDS WITH
OVER 12% FINES

SILTS AND CLAYS

GW

WELL GRADED GRAVELS, GRAVEL/SAND MIXTURES

GP

POORLY GRADED GRAVELS, GRAVEL/SAND MIXTURES

GM

SILTY GRAVELS, POORLY GRADED GRAVEL/SAND/SILT MIXTURES

GC

CLAYEY GRAVELS, POORLY GRADED GRAVEL/SAND/CLAY MIXTURES

SW

WELL GRADED SANDS, GRAVELLY SANDS

SP

POORLY GRADED SANDS, GRAVELLY SANDS

SM

SILTY SANDS, POORLY GRADED SAND/SILT MIXTURES

SC

CLAYEY SANDS, POORLY GRADED SAND/CLAY MIXTURES

ML

INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS, OR CLAYEY SILTS WITH SLIGHT PLASTICITY

CL

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

OL

ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY

MH

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
FINE SANDY OR SILTY SOILS, ELASTIC SILTS

CH

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

OH

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC SILTS

Pt

PEAT AND OTHER HIGHLY ORGANIC SILTS

LIQUID LIMIT LESS THAN 50

SILTS AND CLAYS
LIQUID LIMIT GREATER THAN 50

HIGHLY ORGANIC SOILS
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KEY TO BORING LOG SYMBOLS
Depth
in
Feet

Moisture
Content
(%)

Dry Unit
Weight
(pcf)

Blows
per
foot

Unified Soil
Classification

System

Bulk Sample

2.5-inch I.D. Split Barrel Sample

Note: Soils described as dry, moist,
and wet are estimated to be dry of
optimum, near optimum, and more
wet than optimum moisture
content, respectively. Saturated
soils are estimated to be within
areas of free groundwater.

2.8-inch I.D. Shelby Tube Sample

No Sample recovered

Standard Penetration Test interval
Well-defined stratum changel
Gradual stratum change
Interpreted stratum change
Apparent ground water level measured at date noted; seasonal weather conditions,
site topography, etc., may cause fluctuations in water level indicated on boring logs

Stabilized ground water level measured at date noted
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