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GEOTECHNICAL INVESTIGATION 
FAIR-ANSELM PLAZA 
FAIRFAX, CALIFORNIA 

 
I.  INTRODUCTION 

 
This report presents the results of our geotechnical investigation for the proposed foundation 
and retaining wall improvements at the Fair-Anselm Plaza in Fairfax, California. The project site 
location is shown on Figure 1. 
 
This report is intended for the exclusive use of Fair-Anselm Plaza. No other use is authorized 
without the written consent of Miller Pacific Engineering Group. 
 
The scope of our Phase 1 services is described in our proposal dated June 25, 2009 and 
includes the following geotechnical services: 
 
• Review of available published geologic and geotechnical reference data; 
• Exploration of subsurface conditions with 4 borings at the project site; 
• Laboratory testing of selected samples to determine the pertinent engineering properties of 

the soil layers;   
• Performance of sonic echo testing on several existing piers to evaluate their depth and 

potential continued use; 
• Evaluation of geologic hazards relevant to site development and discussion of potential 

mitigative measures where appropriate;  
• Development of geotechnical recommendations for the project; and  
• Preparation of this report summarizing our geotechnical recommendations and design criteria. 
 
This report completes our Phase 1 services.  Supplemental services are expected to include 
geotechnical consultation/plan review and construction observation and testing. 
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II.  PROJECT DESCRIPTION 
 

The project site is located at the southwest corner of Pastori Avenue and Center Boulevard in 
Fairfax, California. The existing structure sits adjacent to the northern bank of San Anselmo 
Creek, and the creek has incised a channel which has eroded the northern bank approximately 
fifty feet beneath the structure, exposing two rows of structural piers. Erosion along the northern 
bank of the creek has also undermined and caused failure of a retaining wall adjacent to the 
west end of the building. 
 
The project consists of mitigating creek bank erosion adjacent to and beneath the building and 
evaluating the structural integrity and continued usefulness of the existing foundation piers. Site 
conditions in the vicinity of the planned improvement area are shown on Figure 2.  
 
At this time, the project design team includes Dan and Mathew Friedman (Owners), Scott 
Hostrosser of IPA (Planner), and Oberkamper and Associates (Civil Engineers). We understand 
a structural engineer will be retained. 
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III.  SITE CONDITIONS 
 

A. Regional Geology 

The site is located within the Coast Ranges Geomorphic Province of California.  The regional 
bedrock geology consists of complexly folded, faulted, sheared, and altered sedimentary, 
igneous, and metamorphic rock of the Franciscan Complex of Jurassic-Cretaceous age (65-190 
million years ago).  The Franciscan Complex is characterized by a diverse assemblage of 
greenstone, sandstone, shale, chert, and mélange, with lesser amounts of conglomerate, calc-
silicate rock, schist and other metamorphic rocks. 
 
The regional topography is characterized by northwest-southeast trending mountain ridges and 
intervening valleys that were formed by movement between the North American and the Pacific 
Plates.  Continued deformation and erosion during the late Tertiary and Quaternary Age (the 
last several million years) formed the prominent Marin coastal ridges and the inland depression 
that is now the San Francisco Bay.  The more recent seismic activity within the Coast Range 
Geomorphic Province is concentrated along the San Andreas Fault zone, a complex group of 
generally north to northwest trending faults. 
 
Regional geologic mapping (Rice 1976, USGS 2000) shows the site is located near a geologic 
contact between alluvial soils and bedrock comprised of sandstone and shale of the Franciscan 
Complex.  Alluvial soils consist of gravel, sand and silt that are poorly to moderately sorted.  The 
mapped geologic conditions at the project site are shown on Figure 3. 
 
B. Seismicity 

1. Active Faults in the Region - The project site is located within a seismically active area and 
will therefore experience the effects of future earthquakes.  Within the Bay Area, faults are 
concentrated along the San Andreas Fault zone.  The movement between rock formations along 
either side of a fault may be horizontal, vertical, or a combination and is radiated outward in the 
form of energy waves.  The amplitude and frequency of earthquake ground motions partially 
depends on the material through which it is moving.  The earthquake force is transmitted through 
hard rock in short, rapid vibrations, while this energy movement becomes a long, high-amplitude 
motion when moving through soft ground materials, such as bay mud. 
 
An “active” fault is one that shows displacement within the last 11,000 years and, therefore, is 
considered more likely to generate a future earthquake than a fault that shows no sign of recent 
rupture.  The California Geologic Survey (2003) has mapped various active and inactive faults in 
the region.  These faults, defined as either California Building Code Source Type “A” or “B,” are 
shown in relation to the project site on the attached Active Fault Map, Figure 4.  The San 
Andreas Fault is the nearest known active fault, approximately 12 kilometers (7 miles) to the 
southwest of the project site. 
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2. Historic Fault Activity - Numerous earthquakes have occurred in the region within historic 
times.  The results of our computer database search indicate that 36 earthquakes (Richter 
Magnitude 5.0 or larger) have occurred within 100 kilometers (62 miles) of the site area between 
1735 and 2009. The five most significant historic earthquakes to affect the project site are 
summarized in Table A. 
  

 
TABLE A 

SIGNIFICANT EARTHQUAKE ACTIVITY 
Fair-Anselm Plaza 
Fairfax, California 

 
Epicenter 

(Latitude, Longitude) 
 

Historic Richter 
Magnitude 

 
Year 

 
Distance 

37.80, -122.20 6.8 1836 39 km 
37.60, -122.40 7.0 1838 45 km 
37.70, -122.10 6.8 1868 53 km 

  38.20, -122.40 6.2 1898 28 km 
37.70, -122.50 8.25 1906 32 km 

 
References: Sources: USGS (2009) 
  

 
3. Probability of Future Earthquakes - The historical records do not directly indicate either 
the maximum credible earthquake or the probability of such a future event.  To evaluate 
earthquake probability in this region, the USGS has assembled a group of researchers into the 
“Working Group on California Earthquake Probabilities” (2007) to estimate the probabilities of 
earthquakes on active faults.  Potential sources were analyzed considering fault geometry, 
geologic slip rates, geodetic strain rates, historic activity, and micro-seismicity, to arrive at 
estimates of probabilities of earthquakes with a Moment Magnitude greater than or equal to 6.7 
by 2037. 
 
The probability studies focus on seven “fault systems” within the Bay Area.  Fault systems are 
composed of different, interacting fault segments capable of producing earthquakes within the 
individual segment or in combination with other segments of the same fault system.  The 
probabilities for the individual fault segments in the San Francisco Bay Area are presented on 
Figure 4. 
 
In addition to the seven fault systems, the studies included probabilities of “background 
earthquakes.”  These earthquakes are not associated with the identified fault systems and may 
occur on lesser faults (i.e., West Napa) or previously unknown faults (i.e., the 1989 Loma Prieta 
and 2000 Mt. Veeder - Napa earthquakes).  When the probabilities on all seven fault systems 
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and the background earthquakes are combined mathematically, there is a 63 percent chance for 
a magnitude 6.7 or larger earthquake to occur in the Bay Area by the year 2037.  Smaller 
earthquakes (between magnitudes 6.0 and 6.7), capable of considerable damage depending on 
proximity to urban areas, have about a 92 percent chance of occurring in the Bay Area by 2037 
(USGS, 2007). 
 
Additional studies by the USGS regarding the probability of large earthquakes in the Bay Area 
are ongoing.  These current evaluations include data from additional active faults and updated 
geological data. 
 
C. Surface Conditions 

The Fair-Anselm Plaza sits on relatively level ground along the northern bank of San Anselmo 
Creek. The creek has incised a channel approximately 15 feet deep.  The southern side of the 
building extends over the creek by as much as 30 feet and is supported by three rows of piers. 
The southernmost row of piers currently lies in the flow line of the channel.  Bank erosion has 
occurred under the building and around the existing piers.  The creek has also undermined a 
tied-back wooden retaining wall at the western end of the building, and the wall itself no longer 
provides any support to the creek bank.  
 
In the vicinity of the project site, surface conditions along San Anselmo Creek consist of a 
deeply incised channel with steep to very steep bank inclinations. The northern bank of the 
creek varies from approximately a 2:1 (horizontal:vertical) inclination at the building’s east end 
to approximately 1:1 at the west end. The southern bank is slightly less inclined, and meanders 
in the stream channel have produced small gravel bars along the south side of the channel. 
Flow occurs year-round, though water levels are relatively low in the summer and fall months. 
 
D. Field Exploration 

We drilled 4 exploratory borings ranging in depth from approximately 14 to 39 feet at the site on 
July 16, 2009 using track-mounted hydraulic drilling equipment. The approximate boring locations 
are shown on Figure 2.  Borings 1 and 2 were drilled near the top of the creek bank at the west 
end of the building, in the vicinity of the existing failed retaining wall.  Borings 3 and 4 were drilled 
at the top of the creek bank at the east end of the building.  The soils encountered were logged by 
our Field Geologist and samples were obtained for laboratory testing.  The subsurface exploration 
program is discussed in more detail in Appendix A.  A Soil Classification Chart and Rock 
Classification Chart are shown on Figures A-1 and A-2, respectively.  The boring logs are 
presented on Figures A-3 through A-8. 
 
Laboratory testing of select samples included determination of moisture content, dry density, 
unconfined compressive strength, percentage of particles passing a number 200 sieve, and 
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gradation. Results of laboratory testing are shown on the Boring Logs, Figures A-3 through A-8, 
with the exception of gradation results, which are shown on Figure A-9.  
 
A previous geotechnical report was prepared in the project vicinity by Neil O. Anderson and 
Associates (2008). Boring 5 from this report is located near the Fair-Anselm Plaza as shown on 
Figure 2. The boring log is included for reference on Figure A-10. The laboratory testing program 
is discussed in more detail in Appendix A. 
 
E. Subsurface Conditions 

Our subsurface exploration generally confirms the mapped local geologic conditions.  Boring 1 
was excavated at the top of the creek bank and adjacent to the west end of the building. Minor 
concrete debris was encountered in the upper two feet. Fill material consisting of sandy silt with 
gravel was encountered to a depth of approximately 3.5 feet and was underlain by 
approximately 33 feet of alluvial soils generally comprised of variable proportions of sands, silts, 
and clays. These alluvial soils are underlain by relatively hard sandstone bedrock, which was 
encountered at a depth of 36 feet. Boring 1 was terminated at 37.5 feet due to drilling refusal.  
 
Boring 2 was excavated approximately 20 feet west of Boring 1, near the trash enclosure in the 
building’s west parking lot. Boring 2 encountered approximately 3 feet of fill material similar to 
that observed in Boring 1. We encountered approximately 10 feet of alluvial soils consistent with 
those found in Boring 1, and Boring 2 was terminated at a depth of 13.5 feet. 
 
Boring 3 was excavated at the southern edge of the east parking lot approximately 30 feet from 
the building’s eastern end. Boring 3 encountered approximately 4.5 feet of sandy silt and silty 
sand with gravel, consistent with fill materials observed on the west side of the building. These 
fill materials were underlain by moderately hard mélange and claystone rock, believed to be a 
large boulder along the northern edge of the creek. Boring 3 was terminated at 14.0 feet when it 
was determined that samples and observations would not be representative of overall 
subsurface conditions. 
 
Boring 4 was excavated approximately eight feet from the top of the creek bank adjacent to the 
building’s eastern side. Boring 4 encountered approximately 4 feet of fill similar to that observed 
in the other borings. The fill was underlain by approximately 24 feet of alluvial soils consisting 
largely of silty clay and clayey silt to a depth of approximately 28 feet. Soft to medium stiff clay 
was encountered between 28 and 39 feet and was underlain by hard sandstone bedrock, 
encountered at a depth of 39 feet. Boring 4 was terminated at 40.25 feet due to sampler and 
drilling refusal. 
 
Groundwater was encountered in Borings 1 and 4 at depths of 29 and 30 feet, respectively. 
However, because we were unable to leave the boreholes open for an extended period of time 
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and due to the immediate proximity of San Anselmo Creek, it is unlikely that these 
measurements accurately reflect stabilized groundwater levels. It should be anticipated that 
groundwater levels will roughly coincide with the water level in the creek, and may be higher 
during the winter months and following significant rainfall events. 
 
F. Sonic Echo Testing 

Sonic echo testing was performed by ABE Engineering on ten foundation piers on July 30, 2009. 
Sonic echo testing consists of measuring the time taken for a stress wave, or S-wave, to reach the 
bottom of the pier and return to the top. The S-wave is generated by striking the top of the pier 
with a small hammer, and an accelerometer attached to the top of the pier records its response. It 
is assumed that concrete piers have relatively consistent impedance, and that therefore two piers, 
identical in length, will produce the same travel time for an S-wave generated at the top of the pier 
to reach the bottom and return to the top.  
 
The results of the sonic echo testing and our subsurface exploration generally indicate that the 
majority of the foundation piers are embedded in bedrock below any potentially liquefiable soil 
layers. Based on the sonic echo results and our boring logs, three of the piers appear to be 
bearing on softer alluvial soil. It should be noted that two of the three piers in question appear to 
have been installed in connection with the bank vault some time after the main foundation piers 
were constructed and are not part of the original building support system.  ABE Engineering’s 
sonic echo testing report and survey plots are presented as Appendix B while pile locations and 
identifications are shown on Figure 5. 
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IV. GEOLOGIC HAZARDS 
 
A. General 

The principal geologic hazards which could potentially affect the site are strong seismic shaking 
and erosion. Other hazards, such as fault rupture, expansive soil, and settlement are not 
considered significant at the site.  Geologic hazards, their impacts and recommended mitigation 
measures are discussed below. 
 
B. Fault Surface Rupture 

Under the Alquist-Priolo Special Studies Zone Act, the California Division of Mines and Geology 
(CDMG) produced 1:2000 scale maps showing all active faults.  The site is not located within an 
Alquist-Priolo Special Studies Zone and is not near any of the known active faults.  The potential 
for fault surface rupture at the site is low. 
 
Mitigation:  No mitigation measures are required. 
 
C. Seismic Shaking 

The site will experience seismic ground shaking similar to other areas in the seismically active 
San Francisco Bay Area.  Earthquakes along several active faults in the region, as shown on 
Figure 4, could cause moderate to strong ground shaking at the site.  The intensity of earthquake 
motion will depend on the characteristics of the generating fault, distance to the fault and rupture 
zone, earthquake magnitude, earthquake duration, and site-specific geologic conditions. 
 
Estimates of peak ground accelerations are based on either deterministic or probabilistic 
methods.  Deterministic methods are typically used for residential, commercial and industrial 
projects and use empirical relations to provide approximate estimates of median peak ground 
accelerations.  Critical facilities, such as hospitals and schools, typically use probabilistic 
methods.   
 
Our borings encountered approximately 35 to 40 feet of relatively stiff soils underlain by hard 
bedrock.  Empirical relations developed for stiff soil sites (Boore and Atkinson, 2008) provide 
approximate estimates of median peak site accelerations.  A summary of the active faults that 
could most significantly affect the planning area, their maximum credible magnitude, closest 
distance to the project site, and probable peak ground accelerations are summarized in Table B. 
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TABLE B 

ESTIMATED DETERMINISTIC PEAK GROUND ACCELERATION 
Fair-Anselm Plaza 
Fairfax, California 

 
 Moment Magnitude Closest Estimated  Median 
 for Characteristic Distance(2) Peak Ground 
Fault Earthquake(1) (kilometers) Acceleration (g)(3) 

 
San Andreas 7.8 12     0.31 
Hayward 6.9 17     0.19 
Rodgers Creek 7.0 17     0.20 
San Gregorio 7.2 24     0.16 
West Napa 6.5 36     0.10 
    
(1) United States Geological Survey, 2008. 
(2) Distance estimated using FRISKSP using site coordinates shown on Figure 4 
(3) Determined from attenuation relationship by Boore and Atkinson (2008) 
  
 
The calculated accelerations should only be considered as reasonable estimates.  Many factors 
(soil conditions, orientation to the fault, etc.) can influence the actual ground surface accelerations. 
 
The potential for strong seismic shaking at the project site is high.  The San Andreas Fault and 
Rodgers Creek Fault present the highest potential for severe ground shaking. The significant 
adverse impact associated with strong seismic shaking is potential damage to structures and 
improvements. 
 
Mitigation:  Mitigation measures include designing the new improvements in accordance with 

the most recent provisions of the California Building Code (2007 CBC).  
Recommended, site specific seismic coefficients are presented in Section V of 
this report. 

 
D. Liquefaction Potential 

Liquefaction refers to the sudden, temporary loss of soil shear strength during strong ground 
shaking.  Liquefaction-related phenomena can include ground settlement, flow failure, and 
lateral spreading.  These phenomena can occur where there are saturated, loose, granular 
deposits.  Mapping provided by USGS (2009) indicates liquefaction susceptibility varies from 
moderate to very high along the creek channel near the project site, as shown on Figure 6. 
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Our exploration did encounter thin deposits of loose to medium-dense granular deposits below 
the groundwater table. Based on our analysis, there are sand and gravel layers within the 
alluvial soil that are susceptible to liquefaction in the immediate vicinity of the project site. A 
potentially liquefiable layer exists in Boring 1 at a depth of 20 to 25 feet (elevation 63 to 68 feet 
MSL). Therefore, we judge the risk of liquefaction occurrence is moderate.  If liquefaction were 
to occur, it could cause localized loss of foundation support within or above the liquefiable layer.  
However, the existing drilled piers appear to be embedded well below the liquefiable layer 
 
Mitigation:  Mitigation measures include structural evaluation of the existing foundation piers 

to ensure adequate support for the structure should localized liquefaction occur 
during a seismic event. Retaining walls should also be supported on deep 
foundations, such as drilled cast-in-place piers. Foundation recommendations 
and design criteria are discussed in more detail in Section V of this report.    

 
E. Seismic Induced Ground Settlement 

Seismic ground shaking can induce settlement of unsaturated, loose, granular soils.  Settlement 
occurs as the loose soil particles rearrange into a denser configuration when subjected to 
seismic ground shaking.  Loose granular soils above the water table were not encountered in 
our borings and were not observed in the creek banks. The existing structure is supported on a 
drilled pier foundation system. Therefore, we judge the risk of seismic-induced settlement is low. 
 
Mitigation:  No mitigation measures are required. 
 
F. Erosion 

Flow conditions of the San Anselmo Creek must be considered while assessing erosion at the 
project site. Intense rainfall and increased surface run-off during strong storm events will 
increase the quantity and velocity of flow, increasing potential for erosion and scour along the 
creek banks in the vicinity of the existing structure and associated improvements.  
 
Sandy soils on moderate slopes or clayey soils on steep slopes are also susceptible to erosion 
when exposed to concentrated water runoff.  The steep creek banks at the project site are 
composed of alluvial soils which are susceptible to erosion when subjected to concentrated 
water runoff, as evidenced by the current alignment of the creek channel beneath the building. 
Given the project site location, the risk of future erosion is high. 
 
Mitigation: Implementation of bank stabilization measures is needed to improve stability and 

mitigate erosion in the vicinity of the existing building The project Civil Engineer 
should be responsible for evaluation and design of any erosion mitigation 
measures upstream or downstream from the project site. Specific bank 
stabilization options are discussed in detail in Section V of this report. Any 
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erosion that does occur should be promptly repaired to prevent enlargement.  
Erosion control measures during and after construction, at a minimum, should 
conform to the most recent version of the Erosion and Sediment Control Field 
Manual (California Regional Water Quality Control Board, 2002).   

 
G. Expansive Soil 

Clays and silts of moderate to high plasticity, when located near the ground surface, can exhibit 
expansive characteristics (shrinking and swelling with seasonal drying and wetting cycles) that 
can be detrimental to lightly-loaded structures and flatwork.  Shrink/swell cycles can also result in 
soil creep along moderate to steep slopes.  We did not observe expansive soil conditions during 
our exploration.  Therefore, damage from expansive soils is not considered to be a significant risk 
at the site.  
 
Mitigation: No mitigation measures are required.   
 
H. Flooding 

The project site is located along San Anselmo Creek and is mapped near a FEMA 100-year 
flood zone.   Existing and planned improvements may experience future flooding events.  Risks 
associated with flooding are low to moderate.  Cleanup of debris or damage to the structures 
from floating debris may be necessary.  The project may alter the hydraulic flow in the creek and 
could change the upstream or downstream flooding potential.  Loading of the new structures 
due to flooding events should be considered in the structural design of the improvements. 
 
Mitigation:  Structures should be designed to withstand loading associated with peak flow 

and velocities. The project Civil Engineer responsible for site drainage should 
also evaluate the planned projects’ impact on flooding potential and provide 
appropriate mitigation. 

 
I. Settlement 

New surface loads can cause consolidation of soft clays or compression of loose soils.  While 
loose soils were not encountered during our exploration, isolated lenses of soft clays were 
observed at the west end of the existing building, and thicker deposits of soft clays were 
encountered at the east end. These soft clays were encountered at depths of over 20 feet, and 
were found to be approximately 10 feet thick at the building’s west end. Some of the existing 
piers are embedded in the soft clay layer. Therefore, the risk for significant settlement at the site 
during a seismic event is considered moderate. 
 
Mitigation: Mitigation measures include structural evaluation of the existing piers to ensure 

adequate support for the structure should settlement occur during a seismic event.  
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Foundation recommendations for retaining walls are presented in Section V of this 
report. 

 
J. Lurching, Lateral Spreading, and Ground Cracking 

Lurching and associated ground cracking can occur during strong ground shaking. Ground 
cracking generally occurs along the tops of slopes where stiff soils are underlain by soft 
deposits or along steep slopes or channel banks.  The channel banks near the project site have 
the potential for lurching and ground cracking during strong seismic shaking.  Provided the new 
and existing structures are stable during seismic events, the potential for significant damage is 
low.  Some clean-up and removal of debris from the creek banks should be expected. 
 
Lateral spreading involves large blocks of earth sliding towards a free face on an inclined, 
continuous, liquefied soil layer.  Continuous liquefiable soil layers are not present at the project 
site.  Thus the potential for damage from lateral spreading is considered low. 
 
Mitigation:  No mitigation measures are required. 
 
K. Seiche and Tsunami 

Seiche and tsunamis are short duration, earthquake-generated water waves in large enclosed 
bodies of water and the open ocean, respectively.  The extent and severity of a seiche would be 
dependent upon ground motions and fault offset from nearby active faults.  The project is 
located approximately 88 feet above sea level and is located approximately 5 miles west of San 
Pablo Bay.  Therefore, the risk of seiche or tsunami at the site is remote. 
 
Mitigation:  No mitigation measures are required. 
 
L. Slope Instability 

Weak soils and bedrock on moderate to steep slopes can move downslope due to gravity.  
Slope instability is often initiated or accelerated from soil saturation and groundwater pressure.   
Our geologic site inspections did not reveal signs of recent instability of the steep creek banks.  
Considering the steep topography and relatively shallow alluvial soils along the creek, some 
shallow sloughing or raveling of the creek banks may occur.  The risk of “global” slope failure that 
would significantly impact the planned improvements is low.  Therefore, we judge the risk of slope 
instability at the site is low.  The addition of the new retaining wall and rip-rap placement planned 
along the banks beneath the existing building will improve slope stability in the vicinity of the 
project site.   
 
Mitigation:  Implementation of bank stabilization measures as indicated by conceptual plans 
will increase stability in the vicinity of the project site. Specific options for bank and slope 
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stabilization is discussed in detail in Section V of this report. No other mitigation measures are 
required. 
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V.  CONCLUSIONS AND RECOMMENDATIONS 
 

A. Conclusions 

Based on the results of our investigation and experience with similar sites and projects, we 
conclude that the planned seismic and/or erosion-control improvements along the creek are 
feasible from a geotechnical standpoint.  The primary geotechnical concerns related to the project 
are evaluation of the foundation system for competence during a seismic event and reducing 
erosion along the northern creek bank.  Geotechnical recommendations and criteria for use in 
project planning and design are provided in the following sections. 
 
B. Existing Improvements 

Existing structures along the north bank of the creek are limited to the main building and its 
associated foundation improvements (concrete piers and exposed steel beams) as well as a 
failing retaining wall immediately to the west. The retaining wall consists of steel I-beam soldier 
piles with timber lagging and tiebacks. Most of the timber lagging has fallen into the creek and 
the tiebacks are exposed along the upper creek bank in many places. A variety of utility 
conduits serving the building traverse the creek bank as well. Asphalt-paved parking lots exist 
adjacent to the top of the creek bank at either end of the building. 
 
C. Bank Stabilization 

The creek bank beneath the existing building should be stabilized to prevent further erosion and 
potential undermining of the building’s foundation system.  Slopes immediately east and west of 
the building should also be stabilized to prevent encroachment of the creek channel upon the 
building foundations, utility services, parking lots, and other associated improvements. Slope 
stability options are variable and are chiefly dependent upon slope inclination, design life, and 
cost. 
 
Beneath the building, stabilization may be accomplished by placement of stabilization fabric and 
rip-rap armoring as schematically shown on Figure 7.  Alternatively, structural stabilization such as 
retaining walls or shotcrete could be utilized. The preferred method will be partially dependent  
upon the permitting requirements.  It has been our experience that it is more difficult to obtain 
permits for placement of foreign materials (such as shotcrete) in a stream channel. Therefore, we 
recommend a rip-rap buttress be constructed beneath the building. 
 
Where the creek banks are more steeply inclined, as at the east and west ends of the building, 
options for mitigation of slope instability are limited to shallowing of the slopes or construction of 
retaining walls. Should the slopes be laid back as a means of increasing bank stability, they 
should be cut to a maximum inclination of 2:1 (horizontal:vertical), and would likely require 
removal of some existing parking stalls. Based on the potential for liquefiable soils and erosion 
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along the creek banks, retaining walls should be constructed on deep foundations such as drilled, 
cast-in-place piers, helical piers, or mini-piles. Because the bank is currently over-steepened, care 
should be taken during construction to avoid overexcavating or otherwise undermining the bank.  
 
D. Seismic Design 

Minimum mitigation of ground shaking includes seismic design of the structure in conformance 
with the provisions of the most recent version (2007) of the California Building Code (CBC). The 
intent of the CBC is protection of life safety.  Adherence to the seismic provisions of the current 
code will reduce structural damage during strong ground shaking, but may not eliminate damage.  
The magnitude and character of these ground motions will depend on the particular earthquake 
and the site response characteristics.  Based on the interpreted subsurface conditions and close 
proximity to the San Andreas Fault and the San Gregorio Fault, we recommend the CBC 
coefficients and site values shown in Table C below for use in equations 16-37(1) and 16-38 to 
calculate the design base shear of the new construction.  To determine site seismic coefficients, 
we used the USGS Seismic Hazard Curves and Uniform Hazard Response Spectra, Version 
5.0.9, using the latitude and longitude shown on Figure 4. Per the California Building Code 
(2007), soil profiles containing liquefiable soils are classified as Site Class SF. However, since 
thin horizons of liquefiable soils were encountered well above the bottoms of the shallowest 
foundation piers, liquefaction in an earthquake event should have negligible effects on the 
structure. Therefore, we have used Site Class SD for Site-Specific values shown below, as the 
foundation piers bear on stiff soil or rock. 
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TABLE C 

SEISMIC DESIGN FACTORS 
Fair-Anselm Plaza 
Fairfax, California 

 
2007 California Building Code 

Factor Name Coefficient CBC Table(1) 
 

Site Specific Value 
 

Site Class(2) SA,B,C,D,E, or F 1613.5.2 SD
(2) 

Spectral Acc. (short) Ss 1613.5.1 1.50 g 
Spectral Acc. (1-sec) S1 1613.5.1 0.65 g 
Site Coefficient2 Fa 1613.5.3 (1) 1.0 
Site Coefficient Fv 1613.5.3 (2) 1.5 

  
 (1) For facilities regulated by the Division of the State Architect – Structural Safety (DSA-

SS), the Office of Statewide Health Planning and Development (OSHPD), or other 
agencies (e.g. schools, hospitals, etc.) use the “A” equations and tables in lieu of the 
equations and tables noted above. “Site specific” values in the table apply to all 
structures. 

 
(2) Soil Profile Type SD Description: Stiff Soil, Shear Wave Velocity between 600 (180) and 

1200 (365) feet per second (m/s), Standard Penetration Test N value between 15 and 
50, and Undrained Shear Strength between 1000 (50) and 2000 (100) psf (kPa).  

  
 
E. Foundation Design Criteria 

The alluvial soils encountered during our exploration generally consist of stiff silts and loose to 
medium stiff sands containing variable amounts of clay, sand, and gravel.  The alluvial soil layer is 
approximately 40 feet thick and bedrock was encountered between 36 and 40 feet below the 
existing parking lot elevation.  The underlying Franciscan bedrock is slightly to moderately 
weathered, strong, and relatively hard.   
 

We understand that seismic evaluation and potential retrofitting of the existing structure is 
planned.  Based on ABE Engineering’s Sonic Echo Testing of selected foundation piers, it 
appears that the existing piers bear on firm alluvial soils or bedrock below potentially liquefiable 
layers.  Following a structural evaluation, these piers may be considered for continued support 
during a seismic event.  For the structural evaluation of the vertical capacity at existing piers, we 
recommend using the criteria shown in Table D.  Load tests should be performed on individual 
piers to confirm the existing foundation can provide the required vertical capacity.  If required, we 
can provide supplemental analysis for the lateral capacity of the foundation piers or piles.  For 
foundation retrofit or new piers, we recommend one of the deep foundation systems discussed 
below. 
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Drilled Piers – Piers may be drilled through the loose saturated alluvial soils and 
“socketed” into the underlying weathered sandstone bedrock.  However, due to the 
presence of loose and saturated sands, the drilled piers may need to be either cased or 
excavated utilizing drilling mud to prevent hole collapse.  Design criteria for existing and 
new drilled piers are presented below in Table D. 

 
  

TABLE D 
DRILLED PIER FOUNDATION DESIGN CRITERIA 

Fair-Anselm Plaza 
Fairfax, California 

 
  Minimum diameter:  18 inches 
 
  Minimum penetration into firm bedrock:  5 feet 
 
    Static1 Seismic1  
  Skin Friction (dead plus live loads)2,3,4:  
   0-20 Feet Below Parking Lot (85-105msl) 750 psf 1000 psf 
   20-30 Feet Below Parking Lot (75-85msl) 1000 psf 0 psf 
   30-40 Feet Below Parking Lot (65-75msl) 750 psf 1000 psf 
   Firm Franciscan Rock (Below 65msl) 3000 psf 4000 psf 
 
  End Bearing 0 psf 10,000 psf 
 
  Lateral passive resistance 4,5,6: 
   0-20 Feet Below Parking Lot (85-105msl) 300 pcf 500 pcf 
   20-30 Feet Below Parking Lot (75-85msl) 350 pcf 100 pcf 
   30-40 Feet Below Parking Lot (65-75msl) 300 pcf 500 pcf 
   Firm Franciscan Rock (Below 65msl) 600 pcf 1000 pcf 
 
Notes: 
(1) Static criteria are long term design loads not including seismic loading.  Seismic criteria 

are for short term seismic loading. 
(2) Uniform pressure distribution. 
(3) Uplift resistance is equal to 80% the downward skin friction. 
(4) Neglect the upper 3 feet 
(5) Apply values over effective width of two pier diameters.  
(6) Equivalent fluid pressure.  Maximum passive not to exceed 10 times the design criteria.  

Include overburden for starting pressure. Can provide more detailed lateral pile analysis 
upon request. 

  
 

Driven Mini Piles – Driven mini-piles may be utilized to support the proposed retaining 
wall or supplement the existing building piers.  As with drilled piers, the mini-piles should 
be driven through the loose saturated alluvial soils to bear on the weathered sandstone 
bedrock.  Based on our experience with similar projects and site conditions, full size 
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driven piles may not be feasible or cost effective for a project of this size.  However, 4 to 
6 inch mini-piles may be practical.  We can provide vertical and lateral pile capacities for 
a given pile type if requested, though we anticipate 20 to 40 kips per mini-pile is a 
reasonable design estimate.  
 
Helical Anchors – Helical anchors may be utilized to support the proposed retaining 
wall and supplement the existing building piers. The helical anchors should be installed 
through the underlying loose saturated alluvial soils and bear on the weathered 
sandstone bedrock.  Depending on the number and size of the helices on each anchor, 
vertical design capacities up to 20 to 30 kips per anchor can be reasonably achieved.  
Actual capacities are ultimately dependent on the amount of torque applied during 
installation. 
 

F. Retaining Walls 

A new retaining wall is recommended to support the north bank adjacent to the west end of the 
building, just south of the existing trash enclosure.  The retaining wall could be used in 
combination with a rip-rap buttress to reduce the overall wall height.  Specific wall types may 
include soldier-pile and timber-lagging, concrete blocks, or shotcrete and soil nails. Pier 
embedment into the underlying bedrock layer will provide the necessary vertical and lateral 
support for the new wall.   
 
Retaining walls that can deflect at the top can be designed using the unrestrained criteria shown 
in Table E.  Walls that are tied-back and not allowed to deflect are restrained.  Restrained 
conditions are commonly designed using a uniform earth pressure distribution rather than an 
equivalent fluid pressure.  Lateral support can be obtained from either passive soil resistance or 
through soil nails and/or tiebacks.  In addition to the soil loads, the retaining walls should be 
designed to resist temporary seismic loads. 
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TABLE E 

RETAINING WALL DESIGN CRITERIA 
Fair-Anselm Plaza 
Fairfax, California 

 
 Foundation 
  Refer to the foundation design criteria in Section E 
  
 Lateral Earth Pressure(1)                Unrestrained Restrained(2)  
  Level Ground      40 pcf       25*H psf 
  2:1 Slope      60 pcf       40*H psf 
   
 Seismic Surcharge(2)       10*H psf  
  

Tiebacks(3) 

 Minimum Unbonded Length ½ wall height 
 Minimum Diameter 4 inches 
 Skin Friction 750 psf 
 

Notes: 
(1) Interpolate earth pressures for intermediate slopes. 
(2) Rectangular uniform pressure distribution (H = height of wall). 
(3) Factor of safety should be reduced to 1.0. 

 
 
Retaining walls should be drained and backfilled in accordance with details provided on Figure 
8. Wall drainage should be collected in a 4-inch perforated, Schedule 40 PVC drain line placed 
at the base of the wall as shown on Figure 8.  The upper 12-inches of the backdrain should 
consist of compacted on-site soils.  Seepage collected in the drain line should be conveyed in a 
closed pipe to a suitable discharge outlet or through weep holes in the wall. To maintain the wall 
drainage system, a clean-out must be provided for the perforated pipe at the upstream end.  
Sweep fittings should be used at all major changes in direction. 
 
G. Site Grading 

1. Anticipated Excavation Conditions. Construction of foundation reinforcements and the new 
retaining wall will require removal of debris associated with the old, failed retaining wall. The 
observed surface and subsurface conditions suggest the presence of potentially large debris and 
rubble in the vicinity of the old retaining wall.  Potholing and debris removal may be required prior 
to constructing foundations for the retaining wall.  Removal of such debris may result in deeper 
excavations than those shown in the conceptual plans.  Any overexcavation should be backfilled 
to the plan elevations as described below.  Equipment capable of breaking large concrete debris, 
such as a hoe-ram or jackhammers, may be required during excavation of the old wall and 
associated rubble.  
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2. Subgrade Preparation.  Upon completion of excavations and prior to placement of 
structural fill, the exposed ground surface should be scarified to a depth of 8-inches, moisture 
conditioned to near the optimum moisture content, and re-compacted to a minimum of 90 
percent relative compaction (ASTM D-1557).  The finished subgrade surface should be uniform, 
firm and unyielding under loaded construction equipment. 
 
3. Fill Materials.  Some of the on-site alluvial soil does appear suitable for use as compacted 
fill.  Fill materials should consist of non-expansive materials spread uniformly and continuously 
prior to compaction.  Structural fill shall be free of organic matter, have a Liquid Limit of less than 
40, a Plasticity Index of less than 15, and a minimum R-value of 20.  Oversized material (greater 
than 4 inches) shall be removed from the fill soils.   
 
4. Compaction.  All on-site and imported fill should be uniformly conditioned to near the 
optimum moisture content.  Properly moisture conditioned and cured materials should 
subsequently be placed in loose horizontal lifts of 8 inches thick or less, and uniformly compacted 
to a minimum of 92 percent relative compaction to produce a firm, non-yielding surface.   
 
5. Temporary Cut Slope Construction.  Temporary (steeper) cut slopes may be required 
during construction of foundation reinforcements and the new retaining wall.  Temporary cut 
slopes into the alluvial soils (creek bed materials) should conform to OSHA requirements for Type 
“C” soils.  Temporary cut slopes into firm cohesive (clayey) soil or weak rock (creek banks above 
water level) should conform to OSHA requirements for Type “B” soils.  Geologic inspection will be 
required during excavation to verify that the anticipated soil types are consistent with the 
conditions encountered.  Because the Contractor is responsible for site safety and operations, the 
grading contractor will have the ultimate responsibility for the design and performance of 
temporary cut slopes. 
 
Performance of the temporary cut slopes will be heavily influenced by the length of time the cut is 
unsupported, cut height, inclination, seepage, surface runoff over the cut face, soil materials and 
other factors.  The steeper (temporary) cut slopes may exhibit some sloughing, especially during 
wet weather conditions, and cleanup of debris at the base of the cut may be required.   
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VI.  SUPPLEMENTAL GEOTECHNICAL SERVICES 
 
During project design, we can provide supplemental consultation, design and analysis for the 
preferred foundation system.  We must review the plans and specifications for the project when 
they are nearing completion to confirm that the intent of our geotechnical recommendations has 
been incorporated and provide supplemental recommendations, if needed.   
 
During construction, we must observe and/or test; temporary excavations, site grading, 
foundations, retaining wall drainage and backfill to confirm that the soils encountered during 
construction are consistent with the design criteria and recommend any needed field modification 
to suit the actual site conditions. 
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APPENDIX A 

 SUBSURFACE EXPLORATION AND LABORATORY TESTING 
 
1.0 Subsurface Exploration 

We explored subsurface conditions at the site by drilling 4 test borings on July 16th, 2009 at the 
locations shown on Figure 2.  Test borings were drilled to depths between 14 and 39 feet using 
6-inch solid augers with hydraulic track-mounted equipment. 
 

The soils encountered were logged and identified by our Engineer in general accordance with 
ASTM Standard D 2487, "Field Identification and Description of Soils (Visual-Manual 
Procedure)."  This standard is briefly explained on Figure A-1, Soil Classification Chart and Key 
to Log Symbols and Figure A-2, Rock Classification Chart.  The boring logs are presented on 
Figures A-3 to A-8. Additionally, a boring log by Neil O. Anderson and Associates is provided for 
reference as Figure A-10. 
 

We obtained relatively “undisturbed” samples using a 3-inch diameter, split-barrel modified 
California sampler with 2.5 by 6-inch brass tube liners or with a 2-inch diameter, split-barrel 
Standard Penetration Test (SPT) sampler. The sampler was driven with a 140-pound hammer 
falling 30 inches.  The number of blows required to drive the samplers 18 inches was recorded 
and is reported on the boring logs as blows per foot for the last 12 inches of driving.  The samples 
obtained were examined in the field, sealed to prevent moisture loss, and transported to our 
laboratory. 
 

2.0 Laboratory Testing 

We conducted laboratory tests on selected intact samples to verify field identifications and to 
evaluate engineering properties.  The following laboratory tests were conducted in accordance 
with the ASTM standard test method cited: 
 

• Laboratory Determination of Water (Moisture Content) of Soil, Rock, and Soil-Aggregate 
Mixtures, ASTM D 2216; 

• Density of Soil in Place by the Drive-Cylinder Method, ASTM D 2937;  
• Unconfined Compressive Strength of Cohesive Soil, ASTM D 2166;  
• Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis, ASTM D 6913 
 

The moisture content, dry density, and compressive strength test results are shown on the 
exploratory boring logs, Figures A-3 through A-8. The gradation test results are shown on 
Figure A-9. 
 

The exploratory boring logs, description of soils encountered and the laboratory test data reflect 
conditions only at the location of the boring at the time they were excavated or retrieved.  
Conditions may differ at other locations and may change with the passage of time due to a 
variety of causes including natural weathering, climate and changes in surface and subsurface 
drainage. 
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APPENDIX B 

 

SONIC ECHO TESTING 

M i l l e r  Pacif ic
 

 
E N G I N E E R I N G G R OU P














