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INTRODUCTION  
  

Project Description  

A geotechnical study has been completed for a new residence at 1518 Barth Avenue in San Pablo, 

California. The project involves new foundations for the new residence.  

  

Purpose and Scope of Work  

The purpose of this study is to gather information on the nature, distribution, and 

characteristics of the earth materials and the groundwater conditions at the site to prepare 

this report, which includes conclusions and recommendations for the design and construction 

of the new foundations for the residence. The design criteria are intended for use by your 

structural engineer. In addition, we have evaluated the site's exposure to primary geologic 

hazards, including faulting and ground shaking; and to secondary geologic hazards, including 

landsliding, liquefaction, subsidence, and ground spreading during future earthquakes.  

Our investigation included an engineering reconnaissance of the site and surrounding areas; 

a review of published geologic data pertinent to the project area; engineering analyses; and 

this report’s preparation.  

This report contains the results of our investigation, including our findings regarding site, soil, 

geologic, and groundwater conditions; conclusions pertaining to geologic hazards and 

geotechnical considerations; and recommendations for foundation and drainage 

construction.  

Pertinent exhibits appear in Appendix A.  

  

Review of Geotechnical Data  

Several published and unpublished sources of data were reviewed to evaluate geotechnical 

information regarding the subject parcel. This information included geotechnical literature, 

topographic and geologic maps, and preliminary photo interpretive landslide maps prepared 

by the United States Geological Survey, also including geologic, landslide, and fault maps 

prepared by the California Geological Survey (formerly the California Division of Mines and 

Geology - CDMG).  

A list of the published sources used is presented at the end of this report.  

  

    

  

FINDINGS  

Site Description  

The subject property is currently vacant and is on a relatively steep downhill lot.  
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Geologic Setting  
Bedrock and Structure  

Wagner, (1991), has mapped the underlying deposits as Sandstone derived from the underlying 

bedrock.  

  

Earth Materials  
Soils and Bedrock  

Silty sands were encountered at the surface underlain by sandstone bedrock. relatively 

shallow foundations are anticipated. previous borings were performed on an adjacent site, 

and the soil conditions are consistent with the subject site.   

  

Groundwater  

Groundwater levels are not anticipated to be an issue for the proposed construction.  

  

    

  

CONCLUSIONS  

Geologic Hazards  
Faulting  

The property is not within a current Alquist-Priolo Special Studies Zone, and we did not 

observe any evidence of active faulting during our reconnaissance of the property. In addition, 

no evidence of faulting or fault-related features were noted on the property. We believe that 

there is little risk of ground rupture along a fault trace at the site.  

  

Regional Seismicity  

The site is within the Coast Range Province which is considered seismically active. Historical 

earthquake records indicate a potential for strong earthquake shaking throughout the entire East 

Bay area. Large magnitude earthquakes have historically impacted the Bay area in 1836, 1938, 

1852, 1861, 1868, 1906, and most recently, 1989 (the Loma Prieta earthquake).  

Studies by the United States Geological Surveys Working Group on California Earthquake 

Probabilities (United States Geological Survey, 1999) have estimated a 70 percent probability of 

at least one magnitude 6.7 or greater earthquake occurring in the San Francisco Bay Region before 

the year 2030. As part of their prediction, they estimated the probability to be 32 percent for a 

magnitude 6.7 or greater earthquake to occur on the Hayward fault by the year 2030.  
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Ground Shaking  

The greatest short-term risk to the property is from ground shaking from forecast activity along 

the Hayward Fault, Calaveras, and the San Andreas Faults along the Peninsula. Future strong 

earthquake shaking should be anticipated at the site from these faults are active and trend in a 

northwest direction through the Bay Area and are capable of producing very strong to violent 

earthquakes. It will be necessary to design and construct the project improvements in strict 

adherence to current standards for earthquake-resistant construction.  

  

Liquefaction  

Liquefaction is a sudden loss of shear strength experienced in saturated granular soils below the 

groundwater level during strong earthquake ground shaking. According to Seed (1983), the 

likelihood of this phenomenon is dependent on many factors, including the intensity of duration 

of ground shaking, soil density and particle size distribution, and position of the groundwater 

table. Due to the density of the sandy clays and the clays are cohesive the soils at the site are not 

susceptible to liquefaction. We anticipate that the groundwater table and/or phreatic (saturation) 

level beneath the residence may possibly rise during winter storm periods. Even under these 

conditions, however, it is estimated that the risk of liquefaction beneath the property is very low.  

  

Lateral Spreading  

Lateral spreading or lurching is generally caused by seismically induced liquefaction of marginally 

stable soils underlying gentle slopes and is usually accompanied by fissures. Because the soils 

underlying the site are not subject to liquefaction during a future earthquake, and the site is on a 

relatively gentle slope there is a very low risk associated with seismically-induced lateral 

spreading affecting the structure.  

  

Densification  

Earthquake-induced densification and settlement of soils above the groundwater table are 

considered unlikely due to the density of the clays.  

  

Landsliding Risk  

Although the area is relatively steep, we checked landslide maps of the area, there is no risk of 

landsliding.  

  

General Geotechnical Considerations for Proposed Foundation Improvements  

Based on our investigation, it is our opinion the site is suitable for the proposed foundation 

improvements from a geotechnical standpoint. All the conclusions and recommendations 

presented in this report should be incorporated into the design and construction of the project 

to reduce potential geotechnical risks.  
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• The presence of relatively dense Sandstone at proposed foundation levels;  

• and Earthquake hazards.  

These considerations are discussed as follows.  

  

Sandstone at Proposed Foundation Levels  

Sandstone will be found at the surface and well below foundation levels. These materials are 

relatively easy to excavate and are suitable for relatively high bearing pressures as required by 

foundations and retaining walls. The foundation depths for the structure will be extended 

approximately 18 inches below grade to provide lateral resistance to movement during seismic 

activity. New foundations, foundation improvements, and retaining walls can be supported on 

conventional spread footing foundations. Provided that the foundations are extended to the 

recommended depths conventional spread footings will provide adequate support for the 

structures.  
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Earthquake Hazards  

The subject site is located in the highly seismic San Francisco Bay Area and there is a strong 

probability that a moderate to severe earthquake will occur during the life of the structure. The 

foundations recommended in this report would be expected to generally provide a significant 

improvement in performance over the existing foundation system. The 2024 California Building 

Code has adopted provisions for the incorporation of ground shaking into the design of all 

structures. Recommendations for geotechnical parameters to be used in the structural seismic 

design of the new foundations are presented in the Recommendations Section.  

  

Post Construction Settlement  

Minor cracking during the settlement of foundation improvements is to be expected following 

construction.  

Provided that the foundation supports are designed and constructed in accordance with our 

recommendations, we estimate that short-term maximum total post-construction settlements 

will be less than about 2 inches.  
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RECOMMENDATIONS  

General  

It is the responsibility of the owner or his representative to confirm that the recommendations 

presented in this report are called to the attention of the contractor, subcontractors, and any 

governmental body that may have jurisdiction and that these recommendations are carried out 

in the field.  

It will be necessary to design and construct the project improvements in strict adherence to 

current standards for earthquake-resistant construction. It is our understanding that the project 

is to be designed in accordance with the 2024 California Building Code.  

In order to determine the soil profile in the upper 100 feet, we reviewed the hardness data from 

typical bedrock materials in the area. We are recommending an SC soil/rock profile for the seismic 

design of the improvements to the site and structure.  

  

Seismic Design  

The closest major active faults in the area, San Andreas and Hayward, are capable of producing 

an earthquake with a magnitude equal to or greater than 7.5.  

Based on our review of the site location, geology, and the newly adopted 2022 California Building 

Code (CBC), we recommend the following parameters be used for the seismic design of the 

foundations for the residence.  

• Site Class D Mapped Spectral Acceleration for Short Period (Ss,=2.610g)  

• Site Class D S1= 1.02g  

• Site Class D Sms= 2.74g  

• Site Class D Sm1 = 1.82  

• Site Class D (Sds=2.15g)   

• Site Class D Sd1= 1.44g.  

  

Wet Weather Construction  

Construction is most economically performed during the summer months when the on-site soils 

are driest. Delays should be anticipated in site construction performed during the rainy season 

due to excessive moisture. Special and comparatively expensive construction procedures should 

be anticipated if construction must be completed during the winter.  

If utility trenches or excavations are open during winter rains, then caving of the trenches or 

foundation walls may occur. Also, if the foundation trenches fill with water during construction, 
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or if saturated materials are encountered at the anticipated bottom of the foundations, they may 

need to be extended to greater depths to reach adequate support capacity than would be 

necessary if dry weather construction took place. We should also note that it has been our 

experience that increased clean-up costs will occur, and greater safety hazards will exist if the 

work proceeds during the wet winter months. Furthermore, engineering costs to observe 

construction are increased because of project delays, modifications, and rework.  

  

Clearing and Grading  

Those areas where new foundations will be constructed should be stripped of any topsoil or loose 

materials and removed from the site. After the selected areas of the site have been stripped, 

excavations required can be made.  

  

Structural Fills  

No fills are anticipated at the project. If fills are needed, only select, non-expansive soils, should 

be used as fill below slabs, (if necessary), and behind retaining walls. Fill material should have a 

Plasticity Index of less than 15. The surficial sands and clays on site would appear to meet these 

criteria. Non-expansive import may be used.  

New utility trenches beneath the foundations should be compacted to avoid settlement and 

sealed to keep external water sources from entering the trenches below the structure.  

Backfill materials should be approved by the soil engineer prior to use. All backfill should be 

placed in lifts not exceeding 8 inches in loose thickness. Each lift should be brought to at least the 

optimum moisture content and compacted to at least 90 percent relative compaction, in 

accordance with ASTM Designation D 1557.  

  

Cut slopes  

No finished cuts are anticipated for the project. In general, finished permanent cut slopes should 

be no steeper than 2:1 (2 horizontal to 1 vertical). Fills should be no steeper than 2:1. Where 

steeper banks are required, retaining walls should be used.  

  

Foundations  

Foundations for the new residence, including retaining walls, should consist of continuous 

spreadtype footings stepped into the hillside. There may also be isolated interior column loads 

supporting floor joists and beams. These loads should be supported upon conventional isolated 

spread footing pads as well. As noted, an alternative to spread footings for the foundation system 

can consist of a matt slab. Recommendations for the matt slab should be prepared by your 

structural engineer.  
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Spread Footing Foundations  

The design of the foundation system should be performed by the structural engineer. Groundlevel 

floors can consist of raised wood floors or slab floors.  

Any basement and additional foundations for the residence should consist of spread footings 

supported on stiff clays at design foundation depths indicated on the plans. Perimeter 

foundations at ground level, as well as interior foundations supporting walls and isolated interior 

column supports should be on spread footings designed in accordance with the criteria given 

below.  

Isolated column footings should be at least 24 inches wide.   

There may be isolated interior column loads from posts supporting floor beams. These loads 

should be supported upon conventional isolated spread footings excavated into the bedrock as 

outlined above. An allowable passive pressure of 400 psf should be used against the vertical 

projection of the footings for earthquake loads.  

Foundations so established should be designed for the following maximum allowable bearing 

pressures.  

  Table 1  

 Dead Load  Dead + Live Load  Total Load  

 2,500 psf       3000 psf      3,500 psf  

Dead-plus live loads are defined as "real" loads, including permanently applied live loads, and 

total loads are defined as "real" loads plus the effects of seismic or wind forces.  The weight of 

foundation concrete extending below grade may be disregarded in sizing computations.  

The plans should indicate that the soil engineer should provide observation of the excavations for 

spread footing foundations prior to the placement of foundation steel and concrete.  

  

Retaining Walls  

Retaining walls should be founded on spread footings in accordance with the criteria given 

previously.  For walls supporting level backfill, walls should be designed to resist active earth 

pressures equivalent to those exerted by a fluid weighing 45 pounds per cubic foot.  For 

backslopes steeper than 3:1, to a maximum of 2:1, the walls should be designed for lateral 

pressures equivalent to a fluid weighing 55 pounds per cubic foot. These pressures are based 

upon Rankine coefficients for an active state of stress.    

Retaining walls restrained from movement at the top should be designed for "at rest" lateral earth 

pressures equivalent to a fluid weighing 60 pounds per cubic foot for level backfill conditions, and 

75 pounds per cubic foot backslopes steeper than 3:1, to a maximum of 2:1. The walls must be 

designed to resist lateral earth pressures plus additional lateral pressures that may be caused by 

surcharge loads applied at the ground surface behind the walls.   
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Where an imaginary plane inclined at 1½:1 extends downward from the nearest edge of any 

foundation through a retaining wall, the portion of the affected wall below the intersection should 

be designed for an additional horizontal surcharge load, such as for adjacent neighboring 

foundations.  A lateral frictional coefficient of 0.35 for sliding should be used.   

  

Retaining Wall Drainage  

Retaining walls should be fully back drained. The back drains should consist of a 4-inch diameter, 

rigid perforated pipe embedded in drain rock.  The pipe should be PVC Schedule 80 or ABS (SDR 

35 or better), and the pipe should be sloped to drain to appropriate outlets by gravity. Drain rock 

should consist of clean, free-draining crushed rock or gravel.  The rock should be wrapped in filter 

fabric such as Mirafi 140N® or equivalent.  Alternatively, the drainage blanket may consist of Class 

2 "Permeable Material", per  Section  68-1.025  of the  Caltrans Standard Specifications (1991).  

Miradrain® geotechnical drainage product can be used on excavations where excavating for a 

gravel drain behind the wall is prohibitive.   

The top of the collector pipe should be at least 8 inches below the lowest adjacent grade and at 

least 8 inches below the base of the floor slabs where retaining walls abut floor slabs.  The crushed 

rock or gravel should extend to within 1 foot of the surface.  The upper 1 foot should be backfilled 

with compacted soil to exclude surface water.  The ground surface behind retaining walls should 

be sloped to drain.  

  

Retaining Wall Backfill  

Only select, non-expansive soils should be used as wall backfill. Wall backfill should be placed in 

the wedge-shaped zone described by the rear of the wall or wall drainage blanket, a plane 

extending upward at an inclination not exceeding 1:1 from the heel of the wall, and a finished 

grade behind the wall. Drainage rock consisting of clean 3/4" rock can be used for backfill without 

compaction.   All backfill should be placed in lifts not exceeding 8 inches in loose thickness.  Each 

lift should be brought to at least the optimum moisture content and compacted to at least 90 

percent relative compaction, in accordance with ASTM Designation D 1557. We should observe 

the foundation excavations prior to the placement of reinforcing steel for concrete.  Also, if soil 

conditions other than those observed at the site are encountered during foundation excavations 

we should be notified in order to evaluate the possible modifications to our recommendations.  

The retaining walls should be backfilled with clean 3/4 drain rock. A back drain should be 

incorporated into the design of the wall to reduce the risk of seepage through the retaining walls.   

  

Floor Structure  

Floors in the new residence can consist of standard wood floors or concrete slabs on grade.  
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Concrete Slabs-on-Grade  

If floors in the structure are to be concrete slab on grade the following recommendations apply.  

Interior slabs-on-grade will be supported on the stiff undisturbed soils, bedrock, or on a minimum 

of 12 inches of compacted, nonexpansive soil.  Minor structural fills may be required to bring the 

slab subgrades to the proper elevation for the construction of the slabs.  In general, fill and backfill 

materials for slabs and retaining walls should be approved by the soil engineer prior to use. Prior 

to the construction of the slabs, any disturbed subgrade surface should be compacted to provide 

a smooth, firm surface for slab support.  

Only select, non-expansive soils should be used as fill below slabs.  Fill material should have a 

Plasticity Index of less than 15 and be crushed to a size smaller than 2.5 inches.  Clean 3/4-inch 

drain rock can be used as slab backfill.  All fill and backfill should be placed in lifts not exceeding 

8 inches in loose thickness.  Each lift should be brought to at least the optimum moisture content 

and compacted to at least 90 percent relative compaction, in accordance with ASTM Designation 

D 1557-78.  

  

Slab Design  

The slabs should be appropriately reinforced according to structural requirements; concentrated 

loads may require additional reinforcing. Minor movement of the concrete slab with resulting 

cracking should be expected. Steps to the house from the slab area should be created with an 

expansion joint between the steps and the house foundations. The recommendations presented 

above, if properly implemented, should help minimize the magnitude of this cracking. It has been 

our experience that the installation of wire mesh for slab reinforcement has often not been 

performed properly during the construction of the slab. As a result, we recommend that steel bar 

reinforcement be used to reinforce any proposed slabs. Any new exterior slabs should be placed 

on non-expansive materials which are properly compacted.   

  

Slab Construction and Cracking Control  

Slabs, including any new slab, should be at least 5 inches thick and should be reinforced to reduce 

cracking.  Slabs should be provided with construction joints spaced no farther apart than 10 feet 

on centers (both ways) to control cracking.  The subgrade soils should be rolled to produce a 

dense, uniform, and essentially unyielding surface.  The subgrade should not be allowed to dry 

out prior to the placement of concrete. Concrete is a rigid construction material, and even though 

reinforced to reduce cracking minor cracks will occur in slabs from temperature expansion and 

minor settlements of the slab.  Slab reinforcement should be designed by the structural engineer.    

   TABLE 2  

 Percent Passing by Weight  Sieve Size   

 1 inch  100  No. 4    0  



1518 Barth Ave, San Pablo, CA   John Campbell + Associates  Geotechnical Investigation, page 14  

  

Vapor Barrier  

A moisture vapor barrier membrane should be included below the slabs.  The membrane should 

be placed between the drain rock and the slab and should be covered with 2 inches of damp, 

clean sand to protect it during construction.  

Capillary Break - Slabs should be underlain by a capillary moisture break consisting of at least 4 

inches of clean, free-draining crushed rock or gravel graded as follows when tested in accordance 

with ASTM Designation D 422-73.  

  

Geotechnical Drainage  

In general, surface water should be diverted away from slopes and foundations. Roofs should be 

provided with gutters, and the downspouts should be connected to closed conduits discharging 

well away from foundations and slopes.  Roof downspouts and surface drains must be maintained 

entirely separate from any foundation drains that may exist.  Drainage from retaining walls should 

be channeled into an appropriate drainage collection facility in accordance with the requirements 

of the County.   

Where any perforated sub-drain pipe connects with the solid discharge drainpipe, the drainrock 

backfill should be discontinued. A clay plug should be constructed out of relatively impervious 

soils to direct collected water into the perforated pipe and minimize the potential for water 

collecting around the solid drainpipe and saturating the adjacent soils. We recommend 

waterproofing be applied to any proposed retaining walls where applicable. The specification of 

the type of waterproofing and the observation of its installation should be performed by the 

architect and/or structural engineer. In addition to the drainage details noted above, the high end 

and all 90-degree bends of the sub-drain pipe should be connected to a riser that extends to the 

surface and acts as a cleanout. The number of cleanouts can be reduced by installing "sweep" 

90degree bends or pairs of 45-degree bends in succession instead of using "tight" 90-degree 

bends.  

  

Maintenance  

Some nominal maintenance of the drainage facilities should be expected after the initial 

construction has been completed. Surface and subsurface drainage facilities should be checked 

frequently, and cleaned and maintained as necessary. Downspout sub-drain pipes should be 

checked by flushing with a hose once every two years.  If blockages develop, the lines should be 

cleared by a contractor who specializes in such work.    

Should ownership of this property change hands, the new owner should be informed of the 

existence of this report, not adversely change the grading or drainage facilities, and understand 

the importance of maintaining proper surface drainage.  
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Construction Observation  

On-site geotechnical observation during construction is recommended in order to ensure that the 

subsurface conditions. Encountered during construction are consistent with those encountered 

during the investigation to assure that your contractor follows the recommendations in the report 

and on the approved plans, and to submit a final summary letter to the Contra Costa Building 

Department as required.  If variations in field conditions become apparent, it may be necessary 

to re-evaluate the recommendations of this report., If we are not retained to provide the 

recommended review, we can assume no responsibility for misinterpretation of our 

recommendations.  

  

Supplemental Services  

The following are supplemental services we recommend during project development.  We 

recommend that we be retained to review the geotechnical aspects of the project plans and 

specifications to determine if they are consistent with our recommendations.  In addition, we 

should be retained to observe the geotechnical aspects of the construction, and foundation 

excavations and to perform appropriate field and laboratory testing.  Special geotechnical 

inspection may be required by the County Building Department.   

If, during construction, subsurface conditions different from those encountered in the 

explorations are observed, or appear to be present beneath excavations, we should be advised at 

once so that these conditions may be reviewed and our recommendations reconsidered.  The 

recommendations made in this report are contingent upon such notification and review of the 

changed conditions.  

If more than 18 months have elapsed between the submission of this report and the start of work 

at the site, or if conditions have changed because of natural causes or construction operations at, 

or adjacent to, the site, the recommendations made in this report may no longer be valid or 

appropriate.  In such a case, we recommend that we review this report to determine the 

applicability of the conclusions and recommendations, considering the elapsed time or changed 

conditions. T h e recommendations made in this report are contingent upon such a review.  

These supplemental services are performed on an as-requested basis and are in addition to this 

geotechnical investigation. Subsequent additional work anticipated, but not included in this 

proposal, would consist of a plan review of the structural plans for mitigation, and geotechnical 

construction observation services during the actual construction.  We cannot render an opinion 

for conditions, situations, or stages of construction that we are not retained to observe.  
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LIMITATIONS  
This report has been prepared for the exclusive use of the owner, and their consultants for 

development of the proposed project described in this report.  

Our services have consisted of professional opinions and conclusions developed in accordance 

with generally accepted geotechnical engineering principles and practices.  We provide no other 

warranty, either express or implied.  Our conclusions and recommendations are based on the 

information provided to us regarding the proposed construction, the results of our field 

observation, geologic mapping, and professional judgment.  Site conditions and cultural features 

described in the text of this report are those existing at the time of our field observations and 

reconnaissance and may not necessarily be the same or comparable at other times.   

The scope of our services did not include an environmental assessment or investigation for the 

presence of absence of wetlands, corrosive soils or groundwater, hazardous or toxic materials in 

the soil, surface water, groundwater or air, on or below, or around the site.  Any statements 

contained in this report, regarding odors noted or unusual or suspicious items or conditions 

observed are strictly for the information of our client.  
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