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Geotechnical Issues

The recommended bearing materials for the proposed residential structures and associated

infrastructure are firm alluvium, compacted fill, alluvial terrace, and bedrock.  Existing fill

within the study area is not compacted and is not recommended for foundation, slab or

additional fill support.  Geotechnical issues affecting portions of the study area within the

canyons include young alluvial deposits that are subject to hydro-consolidation and

liquefaction.  Remedial grading is recommended for building sites located within the

canyons and in areas of fill.  

Groundwater is not present in the westerly canyon and liquefaction is not considered a

potential hazard.  Removal and recompaction of the upper five feet of alluvial soils is

recommended to create a uniform bearing condition and eliminate the hydro-collapse hazard

in the westerly canyon.  For the easterly canyon, the compacted fill cap should be at least

10 feet thick to mitigate hazards posed by liquefaction and hydro-collapse.  Also, the

Southern California Earthquake Center (SCEC) has recommended that residential structures

planned for areas of potential liquefaction not contain isolated pad footings.  Therefore,

continuous interior foundations are recommended for new homes in the easterly canyon. 

For transition lots, the cut portions of the pad should be over-excavated and capped with

at least 5 feet of compacted fill.  For pads within narrow canyons or along the transition

from canyon to slope, all of the alluvial soils should be removed to bedrock or terrace and

replaced with compacted fill. 

SITE PREPARATION

Surficial materials consisting of  are present on the site.  Remedial grading is recommended

to improve site conditions.  
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SUMMARY OF GRADING RECOMMENDATIONS

Lots Grading Description Bearing
Material

Foundation

1 - 10
5 foot of removal &

recompaction in west
canyon

Compacted
Fill Conventional

11 - 13
10 feet removal &

recompaction in east
canyon

Compacted
Fill

Conventional
perimeter footings

and continuous
interior footings. 
No isolated pads

Interior Roads &
Driveways

Remove & recompact
upper 24 inches of

soils below structural
section

Compacted
Fill

n/a

Debris Basin
Remove & recompact 5
feet of existing alluvium

Compacted
Fill, terrace or

bedrock
Base Slab/Mat

General Grading Specifications

The following guidelines may be used in preparation of the grading plan and job

specifications.  Irvine Geotechnical would appreciate the opportunity of reviewing the plans

to insure that these recommendations are included.  The grading contractor should be

provided with a copy of this report.

A. The site should be prepared to receive compacted fill by removing all
vegetation, debris, existing fill, soil, and upper 2 to 10 feet of alluvium.  The
exposed excavated area should be observed by the soils engineer or geologist
prior to placing compacted fill.  Specific removal depths can be found in the
"Summary of Grading Recommendations” table.  The exposed grade should be
scarified to a depth of six inches, moistened to optimum moisture content, and
recompacted to 90 percent of the maximum density.
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B. Where the fil is intended for structural support, the proposed building site shall
be excavated to a minimum depth of 3 feet below the bottom of all footings. 
The excavation shall extend a minimum of five to 10 feet beyond the building
footprint.  The excavated areas shall be observed by the soils engineer or
geologist prior to placing compacted fill.

C. For transition lots from alluvium to terrace, the cut portion of the building pad
shall be undercut five feet and replaced as compacted fill to provide a more
uniform foundation condition.  The undercut area shall include the entire cut
portion of the pad.

D. Fill, consisting of soil approved by the soils engineer, shall be placed in
horizontal lifts and compacted in six inch layers with suitable compaction
equipment.  The excavated onsite materials are considered satisfactory for
reuse in the controlled fills.  Any imported fill shall be observed by the soils
engineer prior to use in fill areas.  Rocks larger than six inches in diameter
shall not be used in the fill.

E. The fill shall be compacted to at least 90 percent of the maximum laboratory
density for the material used.  Where cohesionless soil (less than 15 percent
finer than 0.005 millimeters) is used for fill, it shall be compacted to a
minimum of 95 percent relative compaction.  The fill should be placed at a
moisture content that is at or within 3 percent over optimum.  The maximum
density and optimum moisture content shall be determined by ASTM D 1557-
12 or equivalent.

F. Field observation and testing shall be performed by the soils engineer during
grading to assist the contractor in obtaining the required degree of compaction
and the proper moisture content.  Where compaction is less than required,
additional compactive effort shall be made with adjustment of the moisture
content, as necessary, until 90 percent compaction is obtained.  One
compaction test is required for each 500 cubic yards or two vertical feet of fill
placed.

G. At one time, the site, existing and former residences may have been serviced
by a private sewerage.  Private sewage disposal systems generally consist of
a septic tank and one or more cesspool or seepage pits.  Any seepage pits or
cesspools found during grading should be properly abandoned in conformance
with the city’s guidelines.  As a minimum, the liner and debris should be
removed to expose the bearing material.  The void may then be filled with
compacted fill or another approved material. 
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Fill Slopes

Fill slopes may be constructed at a 2:1 gradient. Compacted fill should be keyed and

benched into bedrock, firm alluvium, or terrace, Alternatively fill slopes may be supported

laterally by retaining walls.  Keyways should be a minimum of 12 feet wide and 5 feet into 

the approved bearing material as measured on the downhill side.  The base of all fills and

the axis of drainage courses require subdrains.

Cut Slopes

Cut slopes may be created at a 2:1 gradient to the planned heights shown on the Grading

Plan. 

Excavation Characteristics

The test pits and borings did not encounter hard, cemented bedrock.  Excavation difficulty

is a function of the degree of weathering and amount of fracturing within the bedrock. The

bedrock generally becomes harder and more difficult to excavate with increasing depth. 

Hard cemented layers are also known to occur at random locations and depths and may be

encountered during foundation excavation.  Should a hard cemented layer be encountered,

coring or the use of jackhammers may be necessary.

SWIMMING POOL

Swimming pools, if any, may be constructed using conventional designs.  The pools should

derive support entirely from the compacted fill (easterly canyon) or approved compacted fill

or alluvium (westerly canyon) transitions from one bearing to another are not recommended. 

Thus, for transition lots in the westerly canyon, this may will require over-excavation, the use

of a footing, or the use of thickened pool shell.  All pool walls located closer than 10

145 N. Sierra Madre Blvd., Suite 12  •  Pasadena  •  California • 91107 • Phone: 626-844-6641/Fax: 626-604-0394 



December 15, 2014
IC 14073-I
Page 25

horizontal feet from the face of any descending slope should be designed as free-standing. 

A hydrostatic relief valve is recommended.  If the spa is to be attached to the pool, the spa

should be founded at the same depth as the portion of the pool it adjoins.

FOUNDATION DESIGN

General Conditions

The following foundation recommendations are minimum requirements.  The structural

engineer may require footings that are deeper, wider, or larger in diameter, depending on

the final loads.

Spread Footings

Conventional footings may be used to support the proposed structures provided they are

founded in approved compacted fill, alluvial terrace or bedrock.  Continuous footings should

be a minimum of 12 inches in width.  Pad footings for all building sites except for the

easterly canyon should be a minimum of 24 inches square.  Isolated pad footings are not

recommended for homes on Lots 11 - 13. The following chart contains the recommended

allowable design parameters.

 

Bearing
 Material

Minimum
Embedment

Depth of
Footing
(Inches)

Vertical
Bearing

(psf)

Coefficient
 of Friction

Passive
Earth 

Pressure
(pcf)

Maximum
Earth 

Pressure
(psf)

Bedrock 12 5,000 0.5 1,000 5,000

Compacted
Fill

18 2,000 0.4 300 4,000

Alluvial
Terrace

18 2,500 0.4 500 4,500
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Increases in the bearing value are allowable at a rate of 20 percent for each additional foot

of footing width or depth to the maximum values listed in the table.  For bearing

calculations, the weight of the concrete in the footing may be neglected.

The bearing value shown above is for the total of dead and frequently applied live loads and

may be increased by one third for short duration loading, which includes the effects of wind

or seismic forces. 

The on-site soils are non-expansive.  Footings should be reinforced following the

recommendations of the structural engineer.  It is recommended that continuous footings

be reinforced with a minimum of four #4 steel bars; two placed near the top and two near

the bottom of the footings.  Footings should be cleaned of all loose soil, moistened, free

of shrinkage cracks and approved by the geologist and geotechnical engineer prior to placing

forms, steel or concrete.

Footings should not be supported by retaining wall backfill or derive support within the active

wedge behind the retaining wall.  Foundations adjacent to basements should be deepened

below a 1:1 plane projected up from the base of the retaining wall.  Alternatively,

foundations adjacent to basements may be designed as a grade beam and structurally

connected to the wall.  

Foundation Settlement

Settlement of the foundation system is expected to occur on initial application of loading. 

A settlement of ¼ to ½ inch may be anticipated.  Differential settlement should not exceed

¼ inch.  Differential settlement should not exceed ¼ inch.  Differential settlement is not

anticipated for the pool supported in the bedrock as recommended above,  
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Foundation Setback

The Building Code requires that foundations be a sufficient depth to provide horizontal

setback from a descending slope steeper than 3:1.  The required setback is a the height

of the slope with a minimum of five feet and a maximum of 40 feet measured horizontally

from the base of the foundation to the slope face.  The setback for pools is half that of

other structures, or H/6 with a maximum of 20 feet. 

Toe of Slope Clearance

The Building Code requires a level yard setback between the toe of an ascending slope and

the rear wall of the proposed structure of one half the slope height to a maximum 15 feet

clearance for slopes steeper than 3:1. For retained slopes, the face of the retaining wall is

considered the toe of the slope.

RETAINING WALLS

General Design - Static Loading

Cantilevered retaining walls up to 12 feet high that support alluvium, bedrock and approved

retaining wall backfill, may be designed for an equivalent fluid pressures shown in the

following table.  Restrained walls that are pinned at the top by a non-yielding floor should

be designed for an at-rest earth pressure. The recommended design at-rest earth pressure

on restrained basement walls is an equivalent fluid pressure of 60 pcf.
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DESIGN EARTH PRESSURES - CANTILEVERED WALLS

Surface Slope Gradient Design EFP 

Level 35

3:1 38

2:1 43

1.5:1 55

Seismic Surcharge

In conformance with the Building Code, retaining walls higher than 6 feet were considered

for seismic loading for the design ground motion resulting from the Maximum Considered

Earthquake.  The horizontal coefficient of seismic increment (KE) and seismic increment  (PE)

were estimated following procedures by Sitar, N. et. al.,2010, (Seismic Earth Pressures on

Deep Building Basements, SEAOC 2010 Convention Proceedings).  Spectral accelerations

at the site were determined for the Maximum Considered Earthquake (MCE) following the

procedures in ASCE 7-10 and the 2014 Building Code.  The computed PGAM for this site is

1.059g.  The horizontal coefficient of seismic increment (KE) was assumed to be a(PGAM)

= 0.353g.  

The force required in addition to the static design force to raise the safety factor to at least

1.0 (PE) was checked using a computerized version of the Mononobe-Okabe method. 

Ground motion was assumed to be 0.353g.  

For retaining walls higher than 6 feet designed for an at-rest pressure, an additional seismic

surcharge need not be added.  For retaining walls higher than 6 feet designed for a

cantilevered condition, the recommended seismic surcharge is an equivalent fluid pressure

of 8 pcf.  The seismic surcharge should be applied as a conventional fluid.
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Surcharge Loading

Retaining walls that are surcharged by traffic and/or structural loads should be designed

to withstand the surcharge.  For traffic within 10 feet of retaining walls, the recommended

traffic surcharge is 100 psf, distributed evenly over the upper 10 feet of wall.  Irvine

Geotechnical would be happy to assist the structural engineer in evaluating the surcharge

pressure and the point of application from concentrated structural loads.

Subdrain

The recommended design earth pressures assume a free-draining backfill and no buildup

of hydrostatic pressures.  Retaining walls should be provided with a subdrain or weepholes

covered with a minimum of 12 inches of ¾ inch crushed gravel.  Not all subdrain systems

and pipes are approved by all Building Departments.  It is recommended that the Building

Department be consulted when using non-conventional systems.  The subdrain system

should discharge to the atmosphere or to an engineered sump via gravity.  Surface drains

should not be connected to the subdrain system.

Backfill

Retaining wall backfill should be compacted to a minimum of 90 percent of the maximum

density as determined by ASTM D 1557-12.  Where access between the retaining wall and

the temporary excavation prevents the use of compaction equipment, retaining walls should

be backfilled with ¾ inch crushed gravel to within 2 feet of the ground surface.  Where the

area between the wall and the excavation exceeds 18 inches, the gravel must be vibrated

or wheel-rolled, and tested for compaction.  The upper 2 feet of backfill above the gravel

should consist of a compacted fill blanket to the surface.  Retaining wall backfill should be

capped with a paved surface drain or a concrete slab.
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Foundation Design

Retaining wall footings may be sized per the FOUNDATION DESIGN section of this report.

Freeboard

Retaining walls that support natural slopes should be provided with a minimum of 18 inches

of freeboard for slough protection.  Retaining walls that support manufactured 2:1 slopes

should be provided with a minimum of 12 inches of freeboard for slough protection.  An

open "V" drain should be placed behind the wall so that all upslope flows are directed

around the structures to the street or an approved location.

CRIB-TYPE RETAINING WALLS

Crib-type retaining walls are planned to form the debris basin.  Crib-type retaining walls

should be designed by an engineer and/or design-build contractor with expertise in large

gravity walls intended to impound mud, rocks and debris.

 

TEMPORARY EXCAVATIONS

Temporary vertical excavations in alluvial terrace and bedrock are stable up to a height of

5 feet.  Where vertical excavations in the bedrock and terrace exceed 5 feet in height, the

upper portion should be trimmed to 1:1 (45 degrees).  Existing fill and alluvium should be

trimmed to 1:1 for wall excavations. 

A representative of the geotechnical engineer or geologist should be present during grading

to see temporary slopes.  All excavations should be stabilized within 30 days of initial

excavation.  Water should not be allowed to pond on top of the excavations nor to flow
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toward them.  No vehicular surcharge should be allowed within three feet of the top of the

cut. 

CORROSION

The pH of the soils is near neutral and not a factor in corrosion. The chloride content is low

and not a factor in design.  The sulfate content is negligible and not a factor in concrete

design.  The resistivity indicates that the soils are corrosive to ferrous metals.  

FLOOR SLABS, CONCRETE DECKING AND PAVING

Floor slabs and concrete decking should be cast approved compacted fill.  In areas of

existing fill, soil, and alluvium, the ground should be prepared and the fill placed in

conformance with the SITE PREPARATION section of this report.

Slabs should be at least 4 inches thick and reinforced with a minimum of #4 bars on 16

inch centers, each way.  Care should be taken to cast the reinforcement near the center of

the slab. Slabs which will be provided with a floor covering should be protected by a

polyethylene plastic vapor barrier or other approved moisture barrier.  

For performance and concrete curing, it recommended that the vapor barrier be placed over

at least two inches of clean sand and then covered by at least two inches of clean sand. 

The topping sand is intended to prevent punctures during placement of the reinforcing steel

and to and aid in the concrete cure.

As an alternative, floor slabs may be constructed in conformance with the Green Building

Code that requires slabs be poured directly on top of the vapor barrier, which is to be

underlain by four inches of gravel. Since the vapor barrier is to be placed on the gravel, it

is important to exercise care to prevent damaging the moisture barrier during construction.
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From a geotechnical engineering standpoint, a vapor barrier may be placed over 4 inches

of gravel, provided that the vapor barrier is of sufficient strength to resist punctures and

tearing.  If plastic sheeting is used, this may require a greater than 10 mil thickness. 

Bentonitic barriers such as Miraclay or Volclay may also be used as long as they conform

to the minimum requirements of durability, strength and waterproofing.  Vapor barriers

should conform to ASTM E 1745 and ACI 302.2R-06 (Guide for Concrete Slabs that Receive

Moisture-Sensitive Flooring Materials).  

Decking that caps a retaining wall should be provided with a flexible joint to allow for the

normal one to two percent deflection of the retaining wall.  Decking that does not cap a

retaining wall should not be tied to the wall.  The space between the wall and the deck will

require periodic caulking to prevent moisture intrusion into the retaining wall backfill.

It should be noted that cracking of concrete floor slabs is very common during curing. The

cracking occurs because concrete shrinks as it dries. Crack control joints which are

commonly used in exterior decking to control such cracking are normally not used in interior

slabs. The reinforcement recommended above is intended to reduce cracking and its proper

placement is critical to the slab*s performance. The minor shrinkage cracks which often

form in interior slabs generally do not present a problem when carpeting, linoleum, or wood

floor coverings are used. The slab cracks can, however, lead to surface cracks in brittle floor

coverings such as ceramic tile. A mortar bed or slip sheet is recommended between the

slab and tile to limit, the potential for cracking.

Slabs should be protected with a polyethylene plastic vapor barrier placed beneath the slab.

This barrier is intended to prevent the upward migration of moisture from the subgrade soils

through the porous concrete slab. It should be noted that vapor barriers are penetrated by

any number of elements including water lines, drain lines, and footings. These barriers are

therefore not completely watertight. It is recommended that a surface seal be placed on
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slabs which will receive a wood floor. The floor installer should be consulted regarding an

adequate product. 

The paving should be placed over a 24-inch thick (minimum) compacted fill cap.  The ground

should be prepared and the fill placed in conformance with the SITE PREPARATION section

of this report.  Trench backfill below paving, should be compacted to 90 percent of the

maximum dry density.  Irrigation water should be prevented from migrating under paving. 

The following table shows the recommended pavement sections:

Service
Pavement
Thickness
(Inches)

Base
Course
(Inches)

Light Passenger Cars 3 0

Moderate Trucks (Storage, etc.) 4 4

Heavy Trucks/Fire Trucks 4 6

Base course should be compacted to at least 95 percent of the maximum dry density.

DRAINAGE

Control of site drainage is important for the performance of the proposed project.  Pad and

roof drainage should be collected and transferred to the street or approved location in non-

erosive drainage devices.  Drainage should not be allowed to pond on the pad or against

any foundation or retaining wall.  The 2013 California Building Code specifies that the grade

within 10 feet of the foundation be sloped to drain at a 5 percent gradient away from the

building.  Drainage should not be allowed to flow uncontrolled over any descending slope. 

Planters located within retaining wall backfill should be sealed to prevent moisture intrusion

into the backfill.  Planters located next to raised floor type construction also should be

145 N. Sierra Madre Blvd., Suite 12  •  Pasadena  •  California • 91107 • Phone: 626-844-6641/Fax: 626-604-0394 



December 15, 2014
IC 14073-I
Page 34

sealed to the depth of the footings. Drainage control devices require periodic cleaning,

testing and maintenance to remain effective.

Due to the shallow depth to groundwater in the eastern canyon and the liquefaction

potential, and the hydro-consolidation potential in the western canyon, onsite infiltration of

surface runoff is not considered feasible.

WATERPROOFING

Interior and exterior retaining walls are subject to moisture intrusion, seepage, and leakage

and should be waterproofed.  Waterproofing paints, compounds, or sheeting can be

effective if properly installed.  Equally important is the use of a subdrain that daylights to

the atmosphere.  The subdrain should be covered with ¾ inch crushed gravel to help the

collection of water.  Yard areas above the wall should be sealed or properly drained to

prevent moisture contact with the wall or saturation of wall backfill.

Construction of raised floor buildings where the grade under the floor has been lowered for

joist clearance can also lead to moisture problems.  Surface moisture can seep through the

footing and pond in the underfloor area.  Positive drainage away from the footings,

waterproofing the footings, compaction of trench backfill and subdrains can help to reduce

moisture intrusion.

PLAN REVIEW

Formal plans ready for submittal to the Building Department should be reviewed by Irvine

Geotechnical.  Any change in scope of the project may require additional work.
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SITE OBSERVATIONS DURING CONSTRUCTION

Please advise Irvine Geotechnical at least 24 hours prior to any required site visit.  The

agency approved plans and permits should be at the jobsite and available to our

representative.  The project consultant will perform the observation and post a notice at the

jobsite of his visit and findings.  This notice should be given to the agency inspector.

During construction, a number of reviews by this office are recommended to verify site

geotechnical conditions and conformance with the intent of the recommendations for

construction.  Although not all possible geotechnical observation and testing services are

required by the reviewing agency, the more site reviews requested, the lower the risk of

future problems.  It is recommended that all grading, foundation, and drainage excavations

be seen by a representative of the geotechnical engineer PRIOR to placing fill, forms, pipe,

concrete, or steel.  Any fill which is placed should be approved, tested, and verified if used

for engineering purposes.  Temporary excavations should be observed by a representative

of the Geotechnical Engineer.  

The following site reviews are advised or required.  Should the observations reveal any

unforeseen hazards, the geologist/engineer will recommend treatment.  

Pre-construction meeting Advised
Temporary excavations Required
Bottom excavation for removals Required
Keyway excavations and benching Required
Subdrains Required
Compaction of fill Required
Foundation excavations Required
Slab subgrade moisture barrier membrane Advised
Slab subgrade rock placement Advised
Slab steel placement Advised
Subdrain and rock placement behind retaining walls Required
Compaction of retaining wall backfill Required
Compaction of utility trench backfill Advised
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Irvine Geotechnical requires at least a 24 hour notice prior to any required site visits.  The

approved plans and building/grading permits should be on the job and available to the

project consultant.  

FINAL INSPECTION

Many projects are required by the agency to have final geologic and soils engineering

reports upon completion of the grading.

CONSTRUCTION SITE MAINTENANCE

It is the responsibility of the contractor to maintain a safe construction site.  When

excavations exist on a site, the area should be fenced and warning signs posted.  All pile

excavations must be properly covered and secured.  Soil generated by foundation and

subgrade excavations should be either removed from the site or properly placed as a

certified compacted fill.  Soil must not be spilled over any descending slope.  Workers

should not be allowed to enter any unshored trench excavations over five feet deep. 

GENERAL CONDITIONS

This report and the exploration are subject to the following NOTICE.  Please read the NOTICE

carefully, it limits our liability.
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NOTICE

In the event of any changes in the design or location of any structure, as outlined in this
report, the conclusions and recommendations contained herein may not be considered valid
unless the changes are reviewed by us and the conclusions and recommendations are
modified or reaffirmed after such review.

The subsurface conditions, excavation characteristics, and geologic structure described
herein and shown on the enclosed cross sections have been projected from excavations on
the site as indicated and should in no way be construed to reflect any variations that may
occur between these excavations or that may result from changes in subsurface conditions.

Fluctuations in the level of groundwater may occur due to variations in rainfall, temperature,
irrigation, and other factors not evident at the time of the measurements reported herein. 
Fluctuations also may occur across the site.  High groundwater levels can be extremely
hazardous. Saturation of earth materials can cause subsidence or slippage of the site.

If conditions encountered during construction appear to differ from those disclosed herein,
notify us immediately so we may consider the need for modifications.  Compliance with the
design concepts, specifications or recommendations during construction requires the review
of the engineering geologist and geotechnical engineer during the course of construction. 

THE EXPLORATION WAS PERFORMED ONLY ON A PORTION OF THE SITE, AND CANNOT BE
CONSIDERED AS INDICATIVE OF THE PORTIONS OF THE SITE NOT EXPLORED.

This report is issued and made for the sole use and benefit of the client, is not transferable
and is as of the exploration date.  Any liability in connection herewith shall not exceed the
fee for the exploration.  No warranty, expressed or implied, is made or intended in
connection with the above exploration or by the furnishing of this report or by any other oral
or written statement.

THIS REPORT WAS PREPARED ON THE BASIS OF THE PRELIMINARY DEVELOPMENT PLAN
OR CONCEPT FURNISHED.  FINAL PLANS SHOULD BE REVIEWED BY THIS OFFICE AS
ADDITIONAL GEOTECHNICAL WORK MAY BE REQUIRED.
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Irvine Geotechnical appreciates the opportunity to provide our service on this project.  Any
questions concerning the data or interpretation of this report should be directed to the
undersigned.

Respectfully submitted,
Irvine Geotechnical, Inc.

Jon A. Irvine
E.G. 1691/G.E. 2891
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Ground Acceleration
Fault Trench Log

In Pocket Geologic Maps (Sheets 1 and 2) & Sections A through H

STATEMENT OF RESPONSIBILITY - SOIL TESTING BY SOIL LABWORKS, LLC

Laboratory testing by Soil Labworks, LLC was performed under the supervision of the
undersigned engineer.  Irvine Geotechnical and Jon A. Irvine has reviewed referenced
laboratory testing report dated December 22, 2005 and the results appear to be reasonable
for this area of Sierra Madre at the base of the San Gabriel Mountains.  Irvine Geotechnical
and the undersigned engineer concurs with the findings of Soil Labworks, LLC and accepts
professional responsibility for utilizing the data.  
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Irvine Geotechnical 
145 N. Sierra Madre Boulevard 
Suite 12 
Pasadena, California 91107 

Subject: 

Site: 

Job: 

Laboratory Testing 

Grandview and Stone House 
Sierra Madre, California 

Irvine/Stone House Homes 

SL05.372 
December 27, 2005 

Laboratory testing for the subject property was performed by Soil Labworks, LLC., under 

the supervision of the undersigned Engineer. Samples of the earth materials were 

obtained from the subject property by personnel of Irvine Geotechnical and 

transported to the laboratory of Soil Labworks for testing and analysis. The laboratory 

tests performed are described and results are attached. 

Services performed by this facility for the subject property were conducted in a manner 

consistent with that level of care and skill ordinarily exercised by members of the 

profession currently practicing in the same locality under similar conditions. 

Respectfu lly Submitted: 

SOIL LABWORKS, LLC 

I 
A,¢pendix 

\ ~/ 
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APPENDIX 

Laboratory Testing 

Sample Retrieval - Drill Rig 

SL05.372 
December 27, 2005 

Samples of earth materials were obtained at frequent intervals by driving a thin-walled steel 
sampler conforming to ASTM D 3550-01 with successive drops of a 140 pound hammer falling 
30". The earth material was retained in brass rings of 2.416 inches inside diameter and l .00 
inch height. The central portion of the sample was stored in close-fitting, water-tight 
containers for transportation to the laboratory. 

Moisture Density 

The field moisture content and dry density were determined for each of the soil samples. The 
dry density was determined in pounds per cubic foot following ASTM 2937~00. The moisture 
content was determined as a percentage of the dry soil weight conforming to ASTM 2216-98. 
The results are presented below in the following table. The percent saturation was 
calculated on the basis of an estimated specific gravity. 

Test Sample Dry Moisture Percent 
Pit/Boring Depth Density Content Saturation 

No. (Feet) Soil Type (pcf) (percent) (Gs=2.65) 
B3 5 Alluvium 108.6 3.3 17 

B3 10 Alluvium 112.5 3.1 18 

B3 15 Alluvium 115.7 5.2 32 

B3 20 Alluvium 112.5 4.8 27 

B3 25 Alluvium 119.8 4.7 33 

B3 30 Alluvium 115.5 4.8 29 

B4 5 Alluvium 116.4 3.3 21 

B4 10 Alluvium 114.2 3.0 18 

B4 15 Alluvium 124.2 4.0 32 

B4 20 Alluvium 117 .1 4.6 30 

B4 25 Alluvium 116.5 4.3 27 

B4 30 Alluvium 111 .8 1.9 10 

BS 5 Alluvium 109.6 4.8 25 

BS 10 Alluvium 119.3 3.0 21 
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Moisture Density ( continued) 

Test Sample 
Pit/Boring Depth 

No. (Feet) 
85 15 

85 20 

85 25 

85 30 

86 5 

86 10 

B6 15 

86 20 

B6 25 

B6 30 

87 5 

B7 10 

87 15 

B7 20 

B7 25 

B9 5 

B9 10 

B9 20 

B9 25 

B9 30 

810 5 

B10 10 

B10 15 

B10 20 

810 25 

Soil Type 
Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Dry 
De·nsity 

Cocf) 
114.0 

128.6 

113.2 

126.5 

113.3 

110.7 

116.2 

109.3 

116.6 

120.1 

110.9 

107.9 

118.5 

120.3 

119.2 

108.1 

115.0 

122.7 

111 .7 

105.3 

121.0 

110.3 

120.8 

114.4 

124.5 

2 

SL05.372 
December 27. 2005 

Moisture Percent 
Content Saturation 

(oercent) (Gs=2.65) 
3.7 22 

3.3 30 

4.9 28 

5.3 46 

4.3 25 

4.3 23 

6.2 39 

11.0 57 

7.4 47 

9.0 63 

7.2 39 

6.7 33 

7 .1 48 

9.1 65 

5.7 39 

4.4 22 

6.2 38 

14.2 100 

19 .1 100 

20.4 95 

5.7 41 

6.5 34 

3.7 27 

5.0 30 

5.2 42 



    

PAJSOIL 
l!A LABWORKS"' 

Moisture Density ( continued) 

Test Sample 
Pit/Boring Depth 

No. (Feet) 
B10 30 

B 11 5 

B 11 10 

B 11 15 

B 11 20 

B 11 25 

Bl l 30 

B12 5 

B12 10 

B12 15 

B12 25 

Bl2 30 

TPl l 6 

TP12 6 

TP13 7 

TP14 14 

TP16 12 

Compaction Character 

Soil Type 
Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Terrace 

Terrace 

Terrace 

Bedrock 

Bedrock 

Dry 
Density 

(pcf) 
104.5 

122.9 

107.3 

107.5 

113.8 

114.9 

122.5 

124.8 

117.9 

117.5 

123.8 

128.2 

117.3 

115.4 

116.1 

124.3 

128.4 

SL05.372 
December 27, 2005 

Moisture Percent 
Content Saturation 

(percent) (Gs=2.65) 
5.2 24 

8.9 68 

5.3 26 

4.6 23 

4.9 29 

16.1 97 

14.7 100 

3.9 32 

4.2 28 

5.1 34 

12.4 98 

11.1 100 

10.3 67 

12.9 79 

10.3 64 

6.0 48 

5.4 so 

Compaction tests were performed on bulk samples of the earth materials in accordance 

with ASTM Dl 557-02. The results of the tests are provided on the table below and on the 

"Moisture-Density Relationship", A-Plates. Remolded samples were prepared at 90 percent 

of the maximum density for shear tests. The remolding procedure consists of selecting a 

representative sample from a bulk bag and sieving it through a No. 4 sieve. The moisture 

content of the material is then determined. A formula is then used to calculate the weight of 

the material that must fit in a ring when compacted to 90 percent of the maximum density. 

This calculated amount of material is then weighed out and pounded into a ring until all the 

material is used and the ring is full. The specific gravity of the alluvium was estimated from 

the compaction curves. 

3 
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Compaction Character ( continued) 

Test Sample 
Pit/Boring Depth 

No. (Feet) Soil Type 

Bl 1-5 Alluvium 

Shear Strength 

SL0S.372 
December 27, 2005 

• Maximum Optimum 
Dry Density Moisture Content 

(pcf} (Percent) 
127.5 9.5 

The peak and ultimate shear strengths of the alluvium, terrace and bedrock were 
determined by performing consolidated and drained direct shear tests in conformance with 
ASTM D3080-03. The tests were performed in a strain-controlled machine manufactured by 
GeoMatic. The rate of deformation was 0.01 inches per minute. Samples were sheared 

under varying confining pressures, as shown on the "Shear Test Diagrams," B-Plates. The 
moisture conditions during testing are shown on the following table and on the B-Plates. The 
samples indicated as saturated were artificially saturated in the laboratory. All saturated 
samples were sheared under submerged conditions. 

Test Pit/ Sample Depth Dry Density As-Tested Moisture 
Boring No. (Feet) (ocf) Content (percent) 

B3 5 108.6 18 

B7 20 120.3 15 

B 1 * 1-5 114.8 17 

TP12 6 115.4 16 

TP13 7 116.1 16 

TP14 14 124.3 13 

* Sample remolded to 90 %of the laboratory maximum density. 

Consolidation 

One-dimensional consolidation tests were performed on samples of the allvuium in a 
consolidometer manufactured by GeoMatic in conformance with ASTM D2435-03. The tests 
were performed on 1-inch high samples retained in brass rings. The samples were initially 
loaded to approximately ½ of the field over-burden pressure and then unloaded to 
compensate for the effects of possible disturbance during sampling. Loads were then 
applied in a geometric progression and resulting deformation recorded. Water was added 

at a specific load to determine the effect of saturation. The results are plotted on the 
"Consolidation Test," C-Plates. 

4 
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SHEAR TEST DIAGRAM 
Project: IRVINE/HEFUN 
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CONSOLIDATION TEST 
PROJECT: IRVINE/HEFLIN 
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