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Dear Ms. McQuiggan: 

URS Corporation is pleased to present our report for geotechnical investigation for the proposed Duck 

Farm, Phase 1A in City of Industry, California. This report summarizes the results of our investigation for 

the design of the subject project. 

Based on the results of our geotechnical investigation, we believe the proposed project is feasible from a 

geotechnical standpoint, provided the recommendations in this report are incorporated in the design and 

implemented during earthwork and construction of the project. 

If you have any questions regarding this report, please contact us. We look forward to being of further 

assistance as construction begins. 

Very truly yours, 

 

 

 

 

 

 

 

 

Casey Lee Jensen, P.G., C.E.G. 

Project Manager



 Geotechnical Investigation 
Table of Contents Duck Farm, Phase 1A 
 

 Project No. 29405689 

 August 13, 2010 

1.0 INTRODUCTION ......................................................................................................... 1 

1.1 Proposed Project ..................................................................................................... 1 

1.2 Purpose and Scope of Services ............................................................................... 2 

2.0 FIELD INVESTIGATION PROGRAM ................................................................................... 2 

3.0 LABORATORY TESTING................................................................................................. 3 

4.0 SITE CONDITIONS......................................................................................................... 4 

4.1 Geology................................................................................................................... 4 

4.2 Faulting and Seismicity........................................................................................... 4 

4.3 Surface Conditions.................................................................................................. 5 

4.4 Subsurface Conditions and Groundwater ............................................................... 5 

5.0 DISCUSSIONS AND RECOMMENDATIONS ......................................................................... 6 

5.1 General .................................................................................................................... 6 

5.2 Earthwork................................................................................................................ 6 

5.3 Pavement Section Design ....................................................................................... 8 

5.4 Non-Building Foundations.................................................................................... 10 

5.5 Lateral Earth Pressures ......................................................................................... 10 

5.6 Soil Corrosivity Testing........................................................................................ 11 

5.7 County Building Code Section 111 Statement ..................................................... 11 

6.0 DESIGN REVIEW......................................................................................................... 12 

7.0 CONSTRUCTION MONITORING...................................................................................... 12 

8.0 LIMITATIONS .............................................................................................................. 12 

9.0 REFERENCES............................................................................................................. 14 

 

Figures 

Figure 1 Vicinity Map 

Figure 2 Plot Plan 

 

Appendices 

Appendix A Boring Logs  

Appendix B Laboratory Test Results 



 Geotechnical Investigation 
Duck Farm, Phase 1A 

 

 1 Project No. 29405689 

 August 13, 2010 

1.0 INTRODUCTION 

This report presents the results of the geotechnical investigation performed by URS Corporation (URS) to 

support the design and construction of the Duck Farm, Phase 1A project located in City of Industry, Los 

Angeles County, California.  The location of the site relative to existing features is shown on the Vicinity 

Map, Figure 1. 

Our work was performed under the Letter of Agreement, between AECOM and URS Corporation dated 

June 14, 2010, AECOM Project No. 08120123.02. 

This report includes a discussion of the key geotechnical issues pertinent to the proposed project and our 

geotechnical recommendations for design and construction of the project. Conclusions and 

recommendations presented in this report are based on surface and subsurface conditions encountered at 

the locations of our explorations.  Subsurface soil data obtained during our field explorations were 

observed and interpreted at our boring locations only.  Conditions may vary between boring locations and 

should not be extrapolated to other areas without prior review by URS, the Geotechnical Engineer of 

Record. 

1.1 PROPOSED PROJECT 

The proposed project is located east of the San Gabriel River between Valley Boulevard and Avocado 

Creek on the west and east sides of the 605 Freeway as shown on the Vicinity Map, Figure 1.  The current 

project involves redevelopment of approximately 27 acres of the northern portion of the Duck Farm 

property.  The current project is part of master plan to develop approximately 80 acres of the site into a 

park.  We understand that Phase 1A involves beautification of approximately 27-acres, which includes the 

following elements: 

• 14-acre Riparian corridor 

• 4-acre native plant nursery 

• 2-acre wildflower meadow 

• River overlook structure 

• 1-acre pocket park  

• Access improvements at Proctor Street entrance 

• 20-space temporary parking lot 

• ADA-accessible meandering interior trail 

 

Current site improvements include several electrical transmission towers, trees, grassy fields, fill and 

debris stockpiles, one building and one remnant foundation. 
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1.2 PURPOSE AND SCOPE OF SERVICES 

The purpose of our geotechnical investigation is to explore and evaluate the subsurface conditions at the 

project site in order to develop geotechnical recommendations for support of the proposed project.  Our 

scope of services for the subject study included the following tasks: 

• Field reconnaissance and coordination with the design and planning team to lay out the proposed 

exploratory locations at the site.  Notification of Underground Service Alert (USA) for utility 

location. 

• A field exploration program involving drilling and sampling exploratory borings at the project site. 

• Collection of relatively undisturbed samples obtained from the borings at 5-foot intervals using a 

California Modified and/or Standard Penetration Test sampler. 

• Laboratory testing to evaluate pertinent soil properties including shear strength, compressibility, 

index, compaction and corrosion characteristics. 

• Engineering analyses to develop geotechnical recommendations for design and construction. 

• Preparation of this report summarizing our recommendations including: 

• A brief description of the proposed project and site development; 

• A summary of the field and laboratory programs; 

• A summary of site reconnaissance and literature review; 

• A discussion of the site surface and subsurface geotechnical and geologic conditions; 

• Site preparation recommendations, including stripping, proof rolling and placements of fills 

and backfills; 

• Provide recommendations for design and construction of pavements and walkways;  and, 

• Geotechnical construction monitoring recommendations. 

 

2.0 F IELD  INVEST IGAT ION PROGRAM  

Prior to mobilizing drilling equipment to the field, a representative from our Los Angeles office along 

performed a site reconnaissance on July 30, 2010 to observe the existing surface conditions, evaluate 

access constraints, and to lay out the boring locations.  On July 30, 2010, Underground Services Alert 

(USA) was notified to identify the locations of subsurface utilities that may be in potential conflict with 

the boring locations. 

The field exploration program was performed on August 3, 2010 under the technical supervision of a 

representative from our Los Angeles office.  The subsurface conditions at the site were explored by 

drilling and sampling eight (8) borings (Borings B-1 through B-8).  Approximate locations of the borings 

are shown on the Plot Plan, Figure 2.  The base map for Figure 2 is the Grading and Drainage Plan dated 

July 30, 2010, prepared by Yomotov, Inc. of Studio City, California. 

The borings were drilled using a truck-mounted drilling rig equipped with 8-inch diameter hollow-stem 

augers.  Borings were drilled to depths of approximately 21.5 feet below ground surface (bgs).  Borings 

were logged and sampled by a California Certified Engineering Geologist from the URS Los Angeles 

office.  URS’s geologist maintained a detailed log of the soils encountered in the borings and visually 

classified the soils in accordance with the Unified Soil Classification System (USCS).  
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Relatively undisturbed soil samples were obtained using a California Modified Sampler lined with 1-inch 

high brass rings for retaining geotechnical samples.  Standard Penetration Tests (SPTs) were performed 

(per ASTM Test Method D-1586) in the borings using a SPT split spoon sampler.  The samplers were 

driven 18 inches into the subsurface soils using a 140-pound automatic-trip hammer falling 30 inches.  

Blow counts were recorded at 6-inch intervals for each sample taken. Sample designations and blow 

count data are presented on the logs of borings. Upon completion of the drilling activities, the boreholes 

were backfilled with the soil cuttings. 

A key to the Logs of Borings and description of the Unified Soil Classification System are presented in 

Appendix A. Graphic logs of the borings showing the contacts between the different soil types 

encountered and other pertinent information were prepared using the gINT software with the URS 

template and are presented in Appendix A. 

3.0 LABORATORY TEST ING  

The soil samples collected were delivered to our soil mechanics laboratory located in Los Angeles, where 

they were further examined, classified, and tested.  Additional laboratory testing was performed by AP 

Engineering and Testing, Inc. of Pomona, California.  The laboratory tests were performed to confirm 

(and to modify if necessary) the visual classification of the soils based on the field identification, and to 

evaluate their engineering properties.  Geotechnical laboratory tests performed included: 

• Moisture and Density Tests (ASTM Test Methods D-2216 and D-2937) 

• Sieve Analyses (ASTM D-422)  

• Direct Shear Tests (ASTM D-3080) 

• Compaction Tests (ASTM D-1557) 

• Corrosivity Testing (California Test Methods 417, 422, 532 and 643) 

• R-Value (ASTM D-2844) 

The laboratory test results are presented on the Log of Borings in Appendix A and in Appendix B of this 

report  
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4.0 S I TE  CONDIT IONS  

URS’ knowledge of the site geology and subsurface conditions has been developed from a review of the 

area’s geology, historical information, and field and laboratory programs undertaken for the current 

investigation. 

4.1 GEOLOGY 

The site is located within the northern portion of the Peninsular Ranges Geomorphic Province, which is 

characterized by a series of generally northwest-trending mountain ranges and intervening valleys.  The 

northern portion of the peninsular Ranges Province, generally referred to as the Los Angeles Basin is a 

broad sediment filled trough.  

The site lies within the northeastern block of the Los Angeles basin.  The northeastern block includes the 

San Gabriel Valley and surrounding hills.  The site is directly underlain by artificial fill and relatively 

younger alluvial fan deposits (Qg), overlying more consolidated older alluvium. These deposits are 

representative of alluvial fan detritus from the San Gabriel Mountains associated with transport and 

deposition of the San Gabriel. 

4.2 FAULTING AND SEISMICITY 

The Los Angeles Basin, as well as most of Southern California, is located within a complex zone of faults 

and folds resulting from compressional forces occurring along a bend within the boundary between the 

Pacific and North American tectonic plates.  Numerous generally east-west to northwest trending faults 

have formed as a result of these north-south compressional forces acting within this area.  The major 

faults within the vicinity of the Los Angeles Basin are characterized by a combination blind thrusting, 

right-lateral strike-slip, and reverse faulting. 

No active and potentially active faults are located within the general vicinity of the site.  Most of the 

larger earthquakes have been associated with larger faults that have been mapped at the ground surface.  

A number of moderate to large earthquakes in the region have also occurred on deep-seated buried thrust 

faults in this geological complex region of Southern California. The most recent significant earthquake 

was the magnitude 6.7 (M) Northridge earthquake, which occurred on a shallowly south-dipping thrust 

fault that underlies much of the San Fernando Valley. 

The closest active fault to site is the Whittier fault, located approximately 4.4 miles to the southwest.  The 

historically active San Andreas Fault is located approximately 28 miles to the northeast.  The 

characteristics of the San Andreas and other nearby faults estimated to be capable of generating an 

earthquake with peak site accelerations greater than 0.15g by Blake (2000 and 2004) are summarized in 

Table 1. 
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Table 1 - MAJOR FAULT CHARACTERIZATION 

FAULT 
APPROXIMATE 

DISTANCE
1
 

(miles) 

MAXIMUM 
EARTQUAKE 
MAGNITUDE

1 

(Mw) 

PEAK SITE 
ACCELERATION

1 

(g) 

Whittier 4.4 6.8 0.36 

Upper Elysian Park Blind Thrust 5.7 6.4 0.34 

Puente Hills Blind Thrust 6.3 7.1 0.42 

Raymond 6.6 6.5 0.34 

San Jose 7.3 6.4 0.29 

Sierra Madre 7.8 7.2 0.34 

Clamshell-Sawpit 8.7 6.5 0.28 

Verdugo 10.0 6.9 0.30 

Hollywood 13.5 6.4 0.18 

Chino-Central Ave. (Elsinore) 14.3 6.7 0.20 

Cucamonga 16.7 6.9 0.19 

Newport-Inglewood (L.A. Basin) 18.3 7.1 0.16 

San Andreas 28.3 8.0 0.17 

Notes: 
1. Fault characterization based on CGS database (Cao, 2003), compiled by the computer program EQFault 

(Blake, 2000 and 2004).  Distance to faults, which is defined as the closest distance to rupture surface, 
and peak site acceleration is computed by the EQFault program using the site coordinates (34.0517 
latitude, -118.0078 longitude) with attenuation relationship by Sadigh et al. (1997). 

 

4.3 SURFACE CONDITIONS 

The project site comprises approximately 27-acres and is accessible from the north via an unpaved 

roadway on the east side of Temple Avenue and from San Fidel Avenue on the east side of Highway 605. 

The limits of the project site are shown on the Vicinity Map, Figure 1 and the Plot Plan, Figure 2. 

Based on our site reconnaissance, the site surface generally consists of tilled soil, paved and unpaved 

roadways, and stockpiles of fill soil, gravel, concrete debris and wood debris.  Elevations at the site range 

from 268 feet Mean Sea Level (MSL) in the southern portion of the site to 290 feet MSL near the 

intersection of Proctor Street and San Fidel Avenue.  In general the site is relatively flat, gently draining 

to the south with manmade fill slopes for the San Gabriel River Levee and Highway 605, and an elevated 

terrace on the east side of the site near San Fidel Avenue. 

Current improvements at the site include a warehouse structure, concrete slab, paved and unpaved 

roadways, and overhead utilities for electrical transmission.  Vegetation at the site includes trees, bushes, 

and some sparse grasses which in general have been tilled into the surficial soil. 

4.4 SUBSURFACE CONDITIONS AND GROUNDWATER 

Below the surficial stockpiles and tilled surface, the subsurface materials encountered consist of 0 to 8 

feet of artificial fill consisting of silty sand, silty sand with gravel, and gravel.  Below the fill, the 

alluvium consists of very loose to dense sand and silty sand and soft to very stiff, sandy silt and silty clay 

to the depths explored of 21.5 feet bgs.  Groundwater was not encountered in any of our borings. 
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5.0 D ISCUSSIONS AND  RECOMMENDATIONS  

5.1 GENERAL 

Based on results of the field and laboratory testing programs, both conventional and specialized paving 

alternatives are considered suitable for the proposed pathways, driveways and parking lot areas based on 

the estimated support of subgrade resistance.  The recommendations presented in this report should be 

properly incorporated in the design and construction of the project in conjunction with the detailed 

pavement section design by the project Civil Engineer.  The recommended pavement alternatives are 

summarized below and the details are provided in the following sections.  

• Conventional Asphalt Pavement: A conventional asphalt concrete pavement consists of layers of 

asphalt pavement, base, and subbase over subgrade.  Bases and subbases are generally a 

combination of sand, gravel, crushed rock and recycled material. 

• TechniSoil Paving Multi-Use Path:  According to the product manufacturer, TechniSoil is a 

blended co-polymer specifically designed to bond with decomposed granite for soil stabilization 

of pathways, parking areas, and primitive roadways.  The product is experimental in California; 

therefore, we have no engineering data upon which to recommend a “pavement section” and will 

default to the manufacturer and civil engineers recommended sections.  The TechniSoil material 

will be placed on base material over subgrade.  

• Decomposed Granite Pedestrian Path:  A pedestrian path with full depth stabilized decomposed 

granite section over compacted subgrade.  

• Full-Depth Aggregate Section:  Where traditional pavements are not desired, a full depth section 

of aggregate base over compacted subgrade can be used for fire access, parking lots and 

driveways.  

• Concrete Paving (Pedestrian):  Concrete paving for pedestrian use will consist of reinforced 

concrete with a thickened edge placed over base material over subgrade. 

5.2 EARTHWORK 

5.2.1 SITE STRIPPING 

Prior to general site grading, any debris, vegetation, roots, pavements, or rubble, should be removed and 

disposed of outside the construction limits.  The site reconnaissance determined that there are several 

areas of wood debris and fill soil stockpiles across the site.  The fill soil stockpiles were observed to be up 

to seven (7) feet high. 
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All active or inactive utilities within the construction limits should be identified for relocation, 

abandonment, or protection prior to grading.  Any pipes greater than 2 inches in diameter to be abandoned 

in place should be filled with sand/cement slurry.   

5.2.2 OVEREXCAVATION 

Prior to the placement of any engineered fill or preparation of a subgrade surface, any existing fill and fill 

stockpiles should be removed to competent material as determined by the Geotechnical Engineer.  Due to 

the dry tilled/ripped surface at the site, the site soils should be moisture conditioned and 

removed/recompacted to a depth at least three (3) feet below the ground surface as determined by the 

Geotechnical Engineer. 

In general, all excavations to remove fill and unsuitable soils shall extend laterally outside the proposed 

pavement/improvement footprints, a distance equal to the depth of excavation or at least 3 feet, whichever 

is greater.  Following site stripping and overexcavation, the subgrade shall be observed and probed by the 

Geotechnical Engineer prior to fill placement. 

5.2.3 FILL AND BACKFILL 

5.2.3.1 Fill Materials 

Most of the materials to be excavated would comprise predominantly of sandy soils.  Due to their 

predominately granular nature, the on-site soils can be generally re-used as engineered fill for the project.  

However, we recommend that the Geotechnical Engineer be allowed to review the types of materials 

encountered in the excavations in order to confirm their re-usability.  As necessary, some mixing or 

blending of soils will be required in order to achieve a suitable fill consistency.  Asphalt, if any, should 

not be re-used as fill and should be disposed offsite. 

If import fill materials are required for this project, the following criteria should be followed.  All 

imported fill and backfill soils should be predominantly granular, less than 3 inches in any dimension and 

be free of organic and inorganic debris.  All fill and backfill materials should be observed and tested by 

the Geotechnical Engineer prior to their use in order to evaluate their suitability.  Fill materials with any 

appreciable amount of fines (greater than 35 percent passing the No. 200 sieve) should be observed and 

evaluated by the Geotechnical Engineer prior to their use. 

5.2.3.2 Fill Compaction 

For fill and backfill below proposed improvements, the materials should be compacted to at least 95 

percent of the maximum dry density per ASTM D 1557.  Fills should be placed in loose lifts not 

exceeding 8 inches in thickness and moisture conditioned as required to achieve near-optimum moisture 

content.  All fills should be compacted using mechanical compaction equipment. 
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5.3 PAVEMENT SECTION DESIGN 

5.3.1 CONVENTIONAL ASHPALT CONCRETE PAVEMENT 

A laboratory test result indicated R-value of 70 from subgrade materials collected at the site.  However, 

for conservatism, the conventional asphalt concrete pavement section was designed based on an R-value 

of 40 and assumed Traffic Indices (TI) of 5 and 7 for parking lot areas and fire access, respectively.   The 

recommended conventional asphalt concrete pavement designs are provided in Table 2 based on Caltrans 

Method (Caltrans, 2008). 

Table 2 - CONVENTIONAL ASPHALT PAVEMENT 

 

PAVEMENT SECTION THICKNESS 

(inches) 

OPTION 1  OPTION 2 PAVEMENT DESCRIPTION 

TRAFFIC  

INDEX 

(TI) 
FULL DEPTH ASPHALT 

CONCRETE  

ASPHALT CONCRETE 

OVER BASE MATERIAL  

PARKING AND DRIVEWAY 

AREAS 51 6 4 over 4 

FIRE ACCESS 7 8 6 over 4 

Note:  

1. TI of 5 or less. 

 

To provide uniform and adequate support, pavement sections should be underlain by at least 12 inches 

subgrade of engineering backfill/fill compacted to 95 percent of the maximum dry density per ASTM D-

1557. 

Base materials, such as crushed miscellaneous base, should satisfy the specifications contained in 

“Standard Specification for Public Works Construction” for gradation and should have a minimum R-

value of 78.  All gradation and R-value should be confirmed by the Geotechnical Engineer during 

construction.  All base materials should be compacted to a minimum of 95 percent of the maximum dry 

density per ASTM D-1557. 

Pavement should be sloped such a way to allow positive drainage and ponding of water should not be 

allowed in the parking lot area.  Asphalt concrete should be graded to direct surface water toward the 

street or, preferably, toward suitable catchment devices, which should be appropriately designed and 

maintained. 

5.3.2 TECHNISOIL PAVEMENT SECTION 

The manufacturer recommended section for TechniSoil pavement is 4 inches of premixed and compacted 

TechniSoil Pathway Mix/Decomposed Granite over 6 inches of aggregate base, over compacted subgrade. 
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5.3.3 DECOMPOSED GRANITE PEDESTRIAN PATH 

The lightly loaded pedestrian path are not intended for vehicular traffic and will be subject to maintenance 

of the decomposed granite which is susceptible to erosion and mixing with the underlying subgrade 

materials. 

5.3.4 FULL-DEPTH AGGREGATE SECTION 

A laboratory test result indicated R-value of 70 from subgrade materials collected at the site.  However, 

for conservatism, the full-depth aggregate pavement structural section was designed based on an R-value 

of 40 and assumed Traffic Indices (TI) of 5 and 7 for parking lot areas and fire access, respectively. The 

recommended full-depth aggregate pavement designs are provided in Table 3 below based on Caltrans 

Method (Caltrans Highway Design Manual, July 1, 1995). 

Table 3 - FULL-DEPTH AGGREGATE SECTION 

PAVEMENT DESCRIPTION 

TRAFFIC  

INDEX 

(TI) 

SECTION THICKNESS  

(inches) 

PARKING AND DRIVEWAY AREAS 51 12 

FIRE ACCESS 7 16 

Note:  

1. TI of 5 or less. 

 

Subgrades of the full-depth aggregate pavements should be sloped such a way to allow positive drainage 

and ponding of water should not be allowed in the parking lot area.  Subgrade of the full-depth aggregate 

pavement should be graded to direct surface water toward the street or, preferably, toward suitable 

catchment devices, which should be appropriately designed and maintained. A full-depth aggregate 

section may be surfaced with chip seal to prevent excessive surface erosion. 

The storm water will percolate through aggregate section specifically in the absence of asphalt cover or 

chip seal. Since, the subgrade like low permeable clayey/silty sand soils become soft and loose it’s 

bearing capacity in wet soaking condition. The subgrade bearing capacity reduction will lead to pavement 

damage during traffic.  Therefore, the Project Civil Engineer should assure that, based on the hydrological 

design, there will not be a wet soaking condition at subgrade level at this site during the pavement’s 

service period.  

5.3.5 CONCRETE PAVING (PEDESTRIAN) 

Non-settlement sensitive concrete slabs for minor paving may be supported on a minimum of 4 inches of 

base material over 1 foot of engineered fill compacted to at least 95 percent of the maximum dry density 

per ASTM D-1557.  The subgrade shall be proof rolled to observe for presence of any loose or soft areas. 

The near-surface existing soils shall be inspected and approved by the Geotechnical Engineer before 

placement of steel and concrete.   All slabs shall be at least 4-inch thick and shall be reinforced with a 

minimum of #4 reinforcing bars spaced a minimum of 18 inches on center each way. 
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5.4 NON-BUILDING FOUNDATIONS 

Non-settlement sensitive or light, non-building foundations such as trash enclosures, fence walls, and 

short planter walls may be supported on shallow foundations established on the existing on-site native 

soils, or a minimum 3 feet of engineered fill compacted to 95 percent of the maximum dry density per 

ASTM D-1557.  These footings shall be a minimum of 1.5 feet wide and established at a minimum depth 

of 1.5 feet below the lowest adjacent final grade.  An allowable bearing pressure of 1,000 psf may be used 

for spread and continuous footings with the above minimum dimensions. Footing excavations shall be 

inspected and approved by the Geotechnical Engineer prior to placement of steel and concrete. 

5.5 LATERAL EARTH PRESSURES 

Earth-retaining walls should be designed to resist the earth pressure exerted by the retained, level ground 

plus any additional lateral forces that will be applied to the wall due to surface loads placed at or near the 

wall. 

At-rest earth pressure should be used against walls with compacted backfill and are restrained at the top. 

At-rest pressure may be taken as equivalent to the pressure exerted by a fluid weighing 55 pounds per 

cubic foot (pcf).  Fifty percent of any uniform areal surcharges placed at the top of a restrained wall will 

act as a uniform horizontal pressure over the entire height of the wall. Restrained conditions may be taken 

as a lateral wall movement of less than 0.01 H, where H is the unbalanced wall height. 

Walls that are not restrained at the top may be designed for an active earth pressure developed by an 

equivalent fluid weighing 35 pcf for level backfill conditions.  Thirty percent of any uniform areal 

surcharges placed at the top of an unrestrained wall will act as a uniform horizontal pressure over the 

entire height of the wall. 

The above-recommended values do not include lateral pressures due to hydrostatic forces. All permanent 

walls shall be provided with adequate drainage to prevent hydrostatic build-up behind the wall.  Backfill 

behind the walls shall be predominately granular. 

Light equipment shall be used during backfill compaction immediately behind the wall to minimize 

possible overstressing of the wall. 
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5.6 SOIL CORROSIVITY TESTING 

A representative soil sample was tested in order to assess corrosivity parameters including resistivity, 

sulfate and chloride content. The test results are summarized in the following table: 

Sample 

Location 

Minimum Resistivity 

(Ohm-cm) 
pH 

Sulfate Content 

(ppm) 

Chloride Content 

(ppm) 

B-3 @ 0-5’ 3,000 8.12 201 45 

 

A commonly accepted correlation between electrical resistivity and corrosivity potential for ferrous 

metals is as the following: 

Below 1,000 ohm-cm - Severely corrosive 

1,000 to 2,000 ohm-cm - Corrosive 

2,000 to 10,000 ohm-cm - Moderately corrosive 

Over 10,000 ohm-cm - Mildly corrosive 

 
The minimum resistivity test result indicates that the surface soil may be moderately corrosive to metals. 

According to the American Concrete Institute (ACI) Code 318, Table 4.3.1, the sulfate exposure is 

moderate. Consideration should be given to retain a licensed corrosion engineer in order to obtain specific 

recommendations for protection of subsurface utilities and structures. 

The chloride test indicates that the chloride content present at the on-site soil is at a negligible 

concentration. Consequently, no consideration of additional concrete cover would be necessary for the 

reinforcing steel. 

Due to potential wide variability of the site soils, additional testing is recommended during construction 

to assess the corrosion characteristics of the soils that would be in direct contact with the structures.  

Based on the results of the additional tests, it should be possible to perform selective grading to facilitate 

placement of less corrosive soils adjacent to the structures.   

5.7 COUNTY BUILDING CODE SECTION 111 STATEMENT 

Based on the findings of this geotechnical investigation, and provided that the recommendations of this 

report are followed, and the designs and construction are properly and adequately executed, it is our 

opinion that the proposed construction work within the project site would not be subjected to geotechnical 

and geologic hazards from existing landslides, slippage, or excessive settlement.  Further, it is our opinion 

that the proposed construction would not adversely affect the existing stability of the site, or adjacent 

properties, with the same provisions listed above. 
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6.0 DESIGN  REVIEW  

The geotechnical aspects of the project should be reviewed by the Geotechnical Engineer-of-Record 

during the design process.  The scope of services may include assistance to the design team in providing 

specific recommendations for special cases, reviewing the foundation design and evaluating the overall 

applicability of the recommendations presented in this report, reviewing the geotechnical portions of the 

project for possible cost savings through alternative approaches and reviewing the proposed construction 

techniques to evaluate if they satisfy the intent of the recommendations presented in this report. 

7.0 CONSTRUCTION  MONITORING  

All earthwork and foundation construction should be monitored by a qualified engineer/technician under 

the supervision of a licensed Geotechnical Engineer-of-Record including: 

♦ Site preparation including site stripping, removal of subsurface structures, and bottom 

observation; 

♦ Excavations and over-excavations; and 

♦ Placement of all engineered fill. 

The Geotechnical Engineer-of-Record should be present to observe the soil conditions encountered during 

construction, to evaluate the applicability of the recommendations presented in this report to the soil 

conditions encountered, and to recommend appropriate changes in design or construction if conditions 

differ from those described herein. 

8.0 L IM ITAT IONS  

URS warrants that our services have been performed within the limits prescribed by our clients, with the 

usual thoroughness and competence of the geotechnical engineering profession in southern California at 

this time.  No other warranty or representation, either express or implied, is included or intended in this 

report. This report has not been prepared for other parties and may not contain sufficient information for 

other purposes or other users. 

–o0o – 
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We appreciate the opportunity to be of service to you on this project and trust this report meets your needs 

at this time.  Should you have any questions, please contact us. 

Respectfully submitted: 

 

 

 

 

 

 

Casey Lee Jensen, P.G., C.E.G.    S. Nesarajah, Ph.D., G.E 

Senior Engineering Geologist    Senior Project Engineer 
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APPENDIX A 

LOG OF BORINGS 
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APPENDIX B 

LABORATORY TEST RESULTS 
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LABORATORY TESTING 

 

Moisture and Density Tests (ASTM Test Methods D-2216 and D-2937) 

The results of these tests can be used to compute existing soil overburden pressures, to correlate strength 

data and to aid in evaluating soil properties.  These tests were performed in accordance with ASTM Test 

Methods D-2216 and D-2937.  The results of these tests are presented on the Logs of Borings (Appendix 

A). 

 

Sieve Analysis and Hydrometer Analysis (ASTM Test Method D-422) 

Sieve and hydrometer analyses were performed on selected soil samples obtained from the borings. These 

tests were performed to aid in classification of the soils and were performed in accordance with ASTM 

Test Method D-422. The results of these tests are presented on the Logs of Borings and in Figures B-1 

and B-2. 

 

Direct Shear Tests (ASTM D-3080) 

Consolidated-drained (saturated) direct shear tests were performed on selected undisturbed samples to 

evaluate shear strength parameters of the site soils. The direct shear tests were performed in accordance 

with ASTM Test Method D-3080. The results of these tests are presented in Figure B-3. 

 

Compaction Tests (ASTM D-1557) 

Compaction tests were performed on selected bulk samples of the near-surface soils to evaluate the 

maximum dry density and optimum moisture content of the soils.  The tests were performed in 

accordance with ASTM Test Method D-1557. Results of the compaction tests are presented in Figures B-

4 and B-5. 

 

Corrosion Test 

A selected representative soil sample was tested in order to assess corrosivity parameters including 

chloride content, resistivity, pH, and sulfate contents. The tests were conducted in accordance with 

appropriate California Test Methods. The results of the corrosion test are presented in Figure B-6. 

 

R-Value Tests (ASTM D-2844) 

R-value tests were performed on selected bulk samples of the near-surface soils to evaluate pavement 

design parameters.  The tests were performed in accordance with ASTM Test Method D-2844 by AP 

Engineering and Testing, Inc. of Pomona, California.  The results of the R-Value tests are presented on 

Logs of Borings (Appendix A) and in Figures B-7 and B-8. 

 


