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BAY AREA GEOTECHNICAL GROUP 

950 Industrial Avenue• Palo Alto California 94303-4911 
(650)852-9133 • fax (650)852-9138 • bagg@bayareageotechnical.com 

Home Pride Construction Inc. 
1201 Danmann Avenue 
Pacifica, California 

Attention: Mr. Rick Lee 

Dear Mr. Lee, 

April 21, 2005 
BAGG Job No. PACIQ-01-00 

Geotechnical Engineering Investigation 
Proposed Residential Development, 
APN 022-083-20 and 30 (11 Acres) 
Fassler Avenue 
Pacifica, California 

Transmitted herewith is our geotechnical investigation report for the proposed residential 

development at APN 022-083-20 and 30, Fassler A venue in Pacifica, California. The report includes 

the results of our subsurface exploration program and laboratory testing and presents our 

recommendations for site grading, retaining wall construction, building foundations, utility trench 

backfilling, and on-site pavements. 

We thank you for the opportunity to perform these services. Should you have any questions or 

comments please contact our office. 

Very truly yours, 

(;p(lfprhnir11! FnoinPPYino • (;pn-Pn'IJirnnmPntnl Fn.oinr>r>rino • Gr>nlnov & F.noinr>r>rinr:r (;pnfnr:rv • Materials Testinr:r 
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BAY AREA GEOTECHNICAL GROUP 

950 Industrial Avenue• Palo Alto California 94303-4911 
(650)852-9133 • fax {650)852-9138 • bagg@bayareageotechnical.com 

REPORT 

GEOTECHNICAL ENGINEERING INVESTIGATION 
PROPOSED RESIDENTIAL DEVELOPMENT 

APN 022-083-20 AND 30 (11 ACRES) 
PACIFICA, CALIFORNIA 

For Home Pride Construction 

1.0 INTRODUCTION 

This report presents the results of our geotechnical investigation performed for the proposed 

residential development at APN 022-083-20 and 30 (11 acres) in Pacifica, California. The attached 

Plate 1, Vicinity Map, shows the general location of the site. Plate 2, Site Plan, shows the site 

topography and the approximate locations of our exploratory borings drilled and test pits excavated 

for this investigation. These services were performed in accordance with the scope of services 

outlined in our Proposal No. 05-121 , dated February 15, 2005. 

2.0 PROJECT DESCRIPTION 

The proposed residential development will include construction of 34 new homes in the western 

portion of the subject 11-acre hilly site. Seventeen of these homes (Units 13 through 29) will be 

constructed on the top of an underground parking garage, the remaining 17 homes will be 

constructed in the areas around the underground parking garage. Each of the proposed homes will 

have a 700 square foot building footprint. The homes proposed to be constructed above the 

underground parking garage will have a 400 square foot yard, whereas the homes around the parking 

garage will have a 1200 square foot yard area. A community room and picnic area will be 

constructed near the entrance and a small paved play area is planned for the area adjacent to the 

northern edge of the parking garage. 
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Preliminary plans indicate the lower floor elevation within the proposed parking structure will be 

at about 298 feet in the west and 295 feet in the eastern half. The parking level in the eastern half 

of the garage will be raised to elevation 303 feet, with the lower area in the eastern half of the garage 

used for service areas, ventilation ducts, and water tanks. The upper deck (or roof) of the garage 

structure, where 17 living units will be constructed, will also be split level, at elevation 308 feet in 

the west and 316 feet in the eastern half. 

The floor elevations and grading details for the detached homes around the parking garage are not 

known at this time; however, it is anticipated that all existing fill will either be removed and/or 

reconstructed as engineered fill. 

The entrance to the homes constructed on the parking garage deck slab will be via a main access road 

connecting the parking garage to Fassler Avenue. The access to the homes on the western side of 

the parking garage will be by a road connecting to the main access road, whereas access to the 

residential units to the east of the parking garage will be by another road parallel to the western road 

but at an uphill location. Additional development at the site will include construction of community 

gardens, a play area, and picnic area. 

The proposed site development will involve relatively deep cuts to accommodate the parking garage 

and up to 13 foot high retaining walls. The actual cut and fill volumes were not available at the time 

this report was issued. The new residential structures around the parking garage will most likely be 

supported on a drilled, cast-in-place reinforced concrete pier and grade beam type foundation system. 

The parking garage structure will likely be constructed on a concrete structural mat slab. 

3.0 PURPOSE 

The purpose of this investigation was to obtain pertinent information regarding the geologic features 

and the soil conditions at the subject site in order to develop geotechnical recommendations for the 

design and construction of the proposed residential development. Based on our understanding of 

the project, this report presents our conclusions, opinions, and recommendations regarding: 

BA~ 
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• Site history, regional geology, and site geology including any 
landslides, undocumented fills, etc., 

• Specific soil conditions discovered by our borings (such as loose, 
expansive, creeping, or collapsible surface soils) that may require 
special mitigation or impose restrictions on the project, including the 
type, consistency, and suitability of any on-site soils, 

• Evaluation of stability of existing slopes and proposed cut and fill 
slopes, 

• Recommendations for site grading and pavement design of new roads 
and driveways. 

• Retaining wall options and design recommendations, 

• Recommendations for the most appropriate foundation type necessary 
to support the vertical and lateral loads associated with the proposed 
structures. 

• Recommendations for utility trench backfilling, 

• Estimates of post-construction settlement under the anticipated loads, 

• Provisions for surface and subsurface drainage . 

4.0 SCOPE OF SERVICES 

The scope of our services consisted of the following specific tasks: 

• Visit the site and mark the boring locations at least 72 hours in 
advance of the planned explorations and notify Underground Service 
Alert (USA) to mark the known utilities entering to the building 
and/or within the site. 

• 

• 

Review published geologic maps and reports pertinent to the site area 
regarding the seismic and geologic history of the site. 

Drill, log, and sample 5 exploratory borings and excavate up to 10 
test pits to evaluate subsurface soil and groundwater conditions. The 
soil borings were drilled to depths of 24 to 29Yi feet, as shown on 
Plates 12 through 16, with a track mounted rig equipped with hollow 
stem augers. The borings were drilled under the supervision of one 
of our engineers who directed the exploration and obtain samples of 
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the subsurface materials for visual classification and laboratory 
testing. The BAGG engineer also recorded the penetration resistance 
values and the type of sampler used for collection. He also measured 
the depth to groundwater in the boreholes, as encountered. At the 
completion of drilling activities, the boreholes were backfilled with 
neat cement. 

• In addition to the soil borings, 9 test pits were excavated at the site at 
the locations shown on Plate 2, Site Plan. The subsurface soil 
conditions encountered at the test pit locations were logged by a 
certified engineering geologist and are shown on Plates 16 through 
19. The test pits were loosely backfilled with the soil previously 
excavated from the pits. 

• Perform a laboratory testing program on the collected soil samples to 
evaluate some of the index properties and engineering characteristics 
of the subsurface materials. Tests included direct shear strength, 
Plasticity Index, and moisture-density measurements. 

• Perform engineering analyses based on the results of the tasks listed 
above and oriented towards the above-described purpose of the 
investigation. 

• Prepare six copies of a report describing the geologic and seismic 
setting of the site, procedures and results of the subsurface 
exploration program, results of the laboratory testing program, 
subsurface soil and groundwater conditions, and geotechnical 
engineering recommendations for the proposed development. 

5.0 SITE DESCRIPTION AND HISTORY 

The subject site is located on the eastern side of Fassler A venue near Roberts Road, in Pacifica, 

California. The subject 11-acre site has a hilly terrain with site elevations ranging from roughly 440 

feet above mean sea level (MSL) in the southeastern portion to about 240 feet in the northwest 

corner. The western portion of the site will be developed for the proposed residential buildings. 

About 50 foot high ridge exists in approximately the middle portion of the property, roughly parallel 

to the Fassler Avenue. 

The parcel and adjoining land is vacant and contains thickets of brush and shrubs of chaparral 

varieties. Access is at the southern edge of the site from Fassler A venue. Remnants of an old road 

were noticed along the northern boundary of the site. It is our understanding that a quarry once 

BA~ 
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existed at the subject site. Comparison of a series of aerial photographs dating back to 1943 

indicates that the site area was graded and filled as part of the lower staging or loading area for a 

local quarrying operation that was active about 50 years ago. 

The property occupies part of a broad ridge that extends downward in a northwesterly direction 

toward the coast from residential development within the higher reaches of Fassler Avenue, which 

follows the ridge crest in this area. A short distance southeast of the site, Fassler Avenue is bounded 

by steep, high cuts that were originally excavated by the quarry operation. The lower portion of the 

quarry land in the site area was graded and terraced into its present topography as a result of 

excavations and fills from those operations. Fills form steep banks around the outer edges of the 

terrace. Various low mounds of fills and boulders exist across the center of the site, which has been 

used in the recent past for dumping of logs, stumps, wood and other debris. 

Fassler A venue originally climbed from Highway 1 and terminated in the lower portion of the quarry 

land at the site area. After the quarry was abandoned, the road was extended through the central area 

of the property to access the upland areas to the east. That old, paved road is now abandoned, but 

is still visible on site. The present alignment of Fassler Avenue now forms the south boundary of 

the site project and extends uphill through an old quarry cut toward residential developments to the 

east. 

The following stereo-paired aerial photographs were reviewed at the U.S. Geological Survey in 

Menlo Park, California: 

Photo Nos Date Scale 

DDB-2B-197 and 198 10/11/43 1:20,000 

DDB-1 R-8 and 9 5/27/56 1:20,000 

GS-VBZJ-1-6 and7 4116/68 1:30,000 

7-24 and 25 617174 1:20,000 
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6.0 FIELD EXPLORATION AND LABORATORY TESTING 

To address the geotechnical aspects of the subject project, we conducted a subsurface exploration 

program at the site which consisted of drilling 5 soil borings and excavating 9 test pits. The soil 

borings were generally placed within and around the proposed underground parking garage. The test 

pits were excavated in the areas around the parking garage. The total depths of the soil borings and 

the test pits are shown on the attached logs of soil borings and test pits. Bulk, Standard Penetration 

Test, and undisturbed samples of the subsurface materials were obtained at 3- to 5-foot-intervals 

from the borings as necessary for visual classification and laboratory testing. A laboratory testing 

program was then designed and conducted on the samples collected from the borings to evaluate 

some of the index and strength properties of the subsurface materials encountered in the soil borings. 

The materials encountered in the borings, and the results oflaboratory tests are shown on the boring 

logs included in this report as Plates 12 through 16. The test pit logs are shown on Plates 17 through 

19. The legends for the symbols used on the boring logs and other soil/rock terminology on the 

boring logs are shown on Plates 5 through 9. 

Selected undisturbed samples were tested in direct shear to evaluate the strength characteristics of 

the foundation soils. Tests were performed at natural moisture contents and under various surcharge 

pressures. The moisture content and dry density of undisturbed samples were measured to aid in 

correlating their engineering properties. The results of our laboratory strength tests and moisture

density data are summarized on the boring logs. 

7.0 GEOLOGIC SETTING 

The proposed residential development is situated atop a northwest-trending ridge that extends into 

the ocean at a rocky point located about 2/3 of a mile west of the project, between Rockaway Beach 

and San Pedro Valley within the City of Pacifica in northwestern San Mateo County, California. 

The site is at an average elevation of about 300 at the top edge of the steep-sided northern wall of 
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an unnamed local valley that drains the project parcel area and upland regions to the northeast into 

the mouth of Clara Valley and the Pacific Ocean at Rockaway Beach. 

This locality is within a system of steep-sided ridges that form the rugged northern terminus of the 

Santa Cruz Mountains. Geologic maps of the region (Pampeyan, 1994 and Brabb and Pampeyan, 

1983) indicate the ridge of the site vicinity to be composed almost entirely of Franciscan 

Assemblage sheared rocks of the of Jurassic to Cretaceous age (150 million years). Outcrops and 

inclusions of sandstone, greenstone and limestone exist throughout the area. Residual soils, 

colluvium and slope wash materials that are derived from weathering and mass-wasting of the 

underlying bedrock, mantle much of the hillside areas below the site. A unit of manmade debris and 

poorly consolidated fill, primarily spoils from past quarrying operations in the vicinity, is within the 

site area. Some local landslide deposits exist within colluvium-filled ravines below the site. Plate 

3, Site Geology Map, shows the locations of various geologic features mapped at the site and the 

locations of the geologic cross-sections are the geologic cross-sections are included herein as Plate 

4. 

Hillsides flanking the deeply incised valleys in the area are moderately dissected by erosion and 

display numerous well-developed drainages and more subtle linear swales that extend down the 

slopes. Landslides and debris flows originating in colluvium-filled swales and drainages are a 

recognized hazard in the Pacifica area. An exceptionally heavy storm in January, 1982 triggered 

hundreds of such slope failures in the steep terrain of Pacifica. 

The structural grain ofthis region is influenced by the northwest-trending San Andreas fault, one of 

the major, active strike-slip faults of the world. The fault slices northwesterly through San Mateo 

County and crosses the northern edge of the City of Pacifica before going offshore in the vicinity 

of Mussel Rock. The northwest-trending Pilarcitos Fault, considered a pre-historic trace of the San 

Andreas, enters the ocean at San Pedro Valley on the southern edge of Pacifica. Several short fault 

segments have been mapped in Franciscan Assemblage rocks in the mountainous region between 

the San Andreas and Pilarcitos faults, but none have been mapped, or are known to exist, within the 

site area. 
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The site locality, on the northern San Francisco Peninsula, is within one of the more seismically 

active areas of the world. Numerous earthquakes, generated by any of a number of active faults in 

the region have been recorded during the short historical record of the area. Recent studies indicate 

that there is a 62 percent probability that one or more earthquakes of magnitude 6. 7, or greater, will 

occur before the year 2032 on a fault segment in the San Francisco Bay region (Working Group, 

2003). 

The regional stress field of the San Andreas fault, a northwesterly-trending, major 

earthquake-producing feature located about 2.7 miles northeast of the site, extends inland from the 

Pacific Coast for a distance of about 60 miles and includes several active faults and branches thereof. 

The San Andreas fault generated the great San Francisco Earthquake of 1906, which caused 

considerable damage throughout the region. In 1957, a Magnitude 5.3 earthquake occurred on the 

fault near Pacifica, causing local landsliding and some structural damage. 

The northern end of the San Gregorio fault zone, considered active in southern San Mateo County, 

lies in the ocean about 2.4 miles southwest of the site. The Pilarcitos fault, thought to be an ancestral 

trace of the San Andreas fault and possibly seismically active based on seismic evidence near its 

southern end (Brabb and Olson, 1986) is approximately one mile to the south. Several other faults 

in the region, including the Hayward and Calaveras faults, which have generated large earthquakes 

in historic time, are somewhat more distant, but have the potential for generating earthquakes that 

could impact the subject site. 

Due to its historic activity and proximity to the site, the San Andreas fault is considered the primary 

seismic hazard from an earthquake-generating standpoint. Maps of shaking intensity that have been 

modeled for a magnitude 7 .2 earthquake on the Peninsula- Golden Gate segment of the San Andreas 

fault have been made available by the Association of Bay Area Governments (ABAG, 2004). They 

indicate that the site area would likely experience "very strong to violent" shaking (Modified 

Mercalli Intensity VII to IX) during such an event. 
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The conclusions of the Working Group on California Earthquake Probabilities (2003) assign a 21 

percent probability for one or more a major earthquakes (magnitude 6. 7 or greater) on the peninsula 

segment of the San Andreas fault by 2032. The probability for a similar scenario on the San 

Gregorio fault is 10 percent. The major fault features of the San Francisco Bay area, in relation to 

the site, are illustrated on the attached Regional Fault Map, Plate 5. 

9.0 SITE CONDITIONS 

9.1 Subsurface Conditions 

Plate 2, Site Plan shows the approximate locations of the soil borings and the test pits. The materials 

encountered during our subsurface exploration were generally consistent with the materials mapped 

on the referenced Geology Map. 

Our site area reconnaissance and subsurface explorations have determined that benches graded for 

old roads, trails and cuts in the areas proposed for development in the northern area of the property 

have several feet of manmade fills that were constructed or cast over the outer, downslope side of 

the benches. The fills generally appear to be unengineered, poorly sorted, gravelly silts and clays 

derived from old quarry debris. Locally, some fills appear to be remnants of old quarry stockpiles. 

Others may represent berms that were placed at the edges of graded areas for runoff control. 

Exploration in the southern half of the development encountered some areas of relatively deep fills 

underlain by residual soils and bedrock, and other areas of near-surface bedrock in locations of 

apparent cuts or natural ground. 

Bedrock is rarely exposed at the surface. However, our subsurface exploration indicates that the site 

is entirely underlain by bedrock of the Franciscan Assemblage. The rock appears to be a mix of 

sandstone, siltstone or shale and greenstone. In most cases the bedrock was deeply weathered and 

could be excavated or drilled relatively easily in at least the upper 10 or 15 feet. Other than 

man-made fills, surficial deposits on the site consist of residual soils developed in place by 

disintegration of the underlying rock, or colluvial materials deposited by surface runoff and erosion 

toward the base of slopes and in downslope swales around the north and west-facing perimeter of 

the property. 



Home Pride Construction 
April 21, 2005 

BAGG Job No. PACIQ-01-00 
Page No. 10 

The soil borings indicate the presence of top soil over intensely weathered, soft, closely bedded, 

sandstone (bedrock). The depth of the bedrock varied across the site. At the location ofBoring B-1, 

the depth to bedrock was estimated to be about 20 feet. The depth to bedrock ranged from 

approximately 4 feet at B-2 to 12 feet at B-5. The varying depth to bedrock observed in the borings 

may be related to the old quarry operation. It is possible that some of the old quarry cuts were 

backfilled with top soil when the quarry operation was halted. The details of the subsurface 

materials encountered at the site are shown on the boring and the test pit logs included in this report 

as Plates 11 through 19. The geologic conditions encountered at the site are shown on Plates 3 and 

7. 

9.2 Groundwater 

Free groundwater was not encountered in the borings drilled for this investigation, except at the 

location of Boring B-1 where it was encountered at about 20 feet below the existing ground surface 

in Boring B-1 . It should be noted that groundwater levels will fluctuate as a result of seasonal 

changes and perched water may develop in the rainy season, particularly in the bedrock fractures. 

10.0 DISCUSSION AND RECOMMENDATIONS 

10.1 General 

Based on the subsurface exploration conducted at the subject site and the results obtained from our 

laboratory testing program, it is our opinion that the proposed residential development is feasible 

from a geotechnical engineering standpoint, provided the recommendations presented in this report 

are incorporated into the project design and implemented during construction. When the final 

development plans become available, they should be submitted to BAGG for a review prior to 

construction. The purpose of the plan review is to evaluate whether the project foundation and 

grading plans meet the intent of our recommendations, as well as evaluate that our recommendations 

properly address the project in its final form. 
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Although an exceptional rainstorm in January, 1982 caused mobilization of almost 500 landslides 

within the City of Pacifica (Howard-Donley and Associates, 1982), no recent slope failures are in 

evidence on the subject site. Our examination of morphological features utilizing stereo-paired 

aerial photographs taken in 1943, before the natural topography was obscured by manmade 

alterations of the area, did not indicate any gross slope instabilities in the site area. There are, 

however some apparent areas oflocal landsliding at the head of a broad, colluvium-filled ravine that 

extends downslope from the northern edge of the site property. These could be potential sources of 

future debris-flow activity below the upper edges of the northern side of the site. Under adverse 

drainage conditions, the heads of these features could eventually encroach upward, toward the outer 

edges of the proposed development. 

The final site grades were not available at the time this report was issued. BAGG will evaluate the 

stability of the proposed site slopes once the site grading plan becomes available. 

Based on the results of our field exploration and laboratory tests, it is our opinion that the proposed 

foundation loads of the parking structure may be supported on structural mat foundations. Prior to 

placing the concrete mat, it will be necessary to remove all the loose fill soil from within the slab 

area, and place it back as properly compacted fill. The residential structures around the parking 

structure may be supported on drilled cast-in-place, reinforced concrete piers with interconnecting 

grade beams. 

The site development will include construction of relatively high retaining walls. The retaining 

walls associated with the parking garage may be constructed as cantilever-type walls. The retaining 

wall foundations may be combined with the structural mat slab. The retaining wall design 

recommendations are included in the following sections of the report. 

The site could experience very strong ground shaking from future earthquakes during the anticipated 

lifetime of the project. The intensity of the ground shaking will depend on the magnitude of the 

earthquake, distance to the epicenter, and the response characteristics of the native soils and bedrock 

materials. While it is not possible to totally preclude damage to structures during major earthquakes, 

strict adherence to good engineering design and construction practices will help reduce the risk of 
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damage to the proposed development. The Uniform Building Code defines the minimum standards 

of good engineering practice. 

The subject site is located in a hilly area. Therefore, it is important that the project Civil Engineer 

familiarizes himself with the topography of the site and the vicinity area to design a surface water 

control system to minimize future erosion. The cut and fill slopes should be no steeper than 2 to 1 

(horizontal to vertical) without the approval of the project Geotechnical Engineer. 

10.2 Site Grading 

Site grading will involve major cuts and fills to create room for the underground parking lot. The 

on-site slopes are fairly steep, therefore, we do not recommend placement of fills on the existing 

steep slopes at the site without following the recommendations included in the sections below or 

without properly retaining it with walls designed to withstand the lateral loads. 

As used in this report, the term "compact" and its derivatives mean that all on-site soils and bedrock 

materials should be compacted to at least 90 percent of maximum dry density, as determined by 

ASTM Test Method D 1557-01, while at a moisture content that is slightly over optimum. In the slab 

and pavement areas, the top 6-inches of the sub grade, including aggregate base, should be compacted 

to at least 95 percent of the maximum dry density. 

The following grading procedures should be followed in the building areas. 

• Remove brush, trees, roots, and debris from the areas proposed for 
development. The trees and roots should be removed to a minimum depth of 
6 inches below the existing grade. 

• Existing utilities where known should be located on the grading plan so that 
the project engineer could evaluate the necessity of removing abandoned 
pipes during site grading 

• Holes/depressions created by the removal of brush, roots, existing utilities, 
or old foundations should be backfilled with engineered fill placed in thin 
lifts not exceeding 8-inches in loose thickness compacted to a minimum of 
90 percent relative compaction at above optimum moisture content. 
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• The test pits excavated for this study were backfilled with loosely placed soil 
cuttings previously removed from the pits. Prior to construction, the loosely 
placed material in the test pits should be removed and placed back as 
compacted fill. 

• Acceptable structural fill at the site should be essentially non-expansive 
(Plasticity Index of less than 15), free of debris, organic and deleterious 
material, have a maximum rock size of 4-inches in diameter, and have fines 
content of between 15 and 65 percent. On-site material free of organics and 
debris is likely to meet the requirements of acceptable structural fill. A 
sample of the import fill, if planned, should be delivered to the Geotechnical 
Engineer for testing and approval prior to importing to the site. 

• The fills placed on sloping ground must be keyed into firm, native materials. 
Keyway depths and locations will be determined by the Geotechnical 
Engineer. A typical keyway schematic is Shown on Plate 21. The keyway 
should be approximately 15 feet wide (1 Yz times the width of the equipment). 
The bottom of the keyway should be inclined towards the slope. Subsurface 
drainage should be installed in the keyway. The typical construction details 
of a subdrain are shown on Plate 21. Subdrains should be connected at their 
low points to storm drain system or other approved drainage facilities. 
Subdrain outlets should be protected from erosion and siltation. 

10.3 1997 Uniform Building Code Site Characterization 

The Structural Engineering Design Provisions in Chapter 16 of the 1997 Uniform Building Code 

(UBC) introduced substantial changes to earthquake design for new buildings (International 

Conference of Building Officials, 1997). The new code considers local (near source) seismic affects. 

It uses "near-source factors" to account for the fact that recorded near-fault ground motions and load 

requirements on structures have :frequently exceeded those specified in earlier editions of the UBC. 

Based on our geologic research, including published maps of known active fault zones prepared for 

the 1997 UBC and the distance to the seismic sources, the seismic design parameters per Chapter 

16 of the 1997 UBC are listed below. The seismic design parameters per 2001 California Building 

Code are similar to those listed below. 

UBC 1997 defines Type A faults as Faults which are capable of producing large magnitude events 

and that have ahigh rate of seismic activity (slip rate greaterthan 5 mm/year) (Table 16-U - Seismic 

Source Type). Type C faults are defined as faults that are not capable of producing large magnitude 

earthquakes and that have a relatively low rate of seismic activity. Type B faults are defined vaguely 

as all faults other than Type A and Type C faults. 

BA~ 
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Soil Profile Sc is defined as "very dense soil and soft rock" with an average shear wave velocity of 

1200 to 2500 feet per second, average Standard Penetration Test (N) values greater than 50, and 

average undrained shear strength greater than 2000 psf for the top 100 feet of the profile (UBC 1997 

- Table 16-J). 

The location of the subject site relative to the nearby Type A and B faults is shown on Plate 4, 

Regional Fault Map. The seismic design parameters per UBC 1997 are listed below. Please note, 

that these values represent the minimum design standards. 

TABLE 1 

SEISMIC DESIGN PARAMETERS PER UBC 1997 

I UBC~ 1997 I Site Parameter I 
Figure 16-2, Seismic Zone Map of the U.S. Zone4 

Table 16-I, Seismic Zone Factor Z 0.4 

Table 16-Q, Seismic Coefficient Ca 0.53 

Table 16-R, Seismic Coefficient Cv 0.98 

Table 16-J, Soil Profile Type Sc, Soft Rock 

Closest Type A Fault San Gregorio 

Distance to Closest Type A Fault 3.8 kilometer 

Table 16-S, Near-Source Factor, Na 1.3 

Table 16-T. Near-Source Factor, N" 1.8 

10.4 Pier and Grade Beam Foundations 

The residential structures proposed to be constructed around the parking garage may be adequately 

supported on a drilled, cast-in-place, reinforced concrete friction pier and grade beam foundation 

system. The drilled piers should have a minimum diameter of 18 inches. The end bearing capacity 

of the piers should be ignored in the design of the piers. The foundation piers should extend past 

the surface soils and a minimum of8 feet into competent bedrock, as determined by the Geo technical 

Engineer in the field. The pier depth, diameter, and reinforcement should be determined by the 

project structural engineer; however, we recommend each pier should be reinforced with a minimum 

of four #5 bars. The piers may be sized using an allowable skin friction value of 600 pounds per 

square foot (psf) within the bedrock for downward as well as the uplift forces. Where the drilled 

piers are located horizontally within 5 feet of the existing slope face, the allowable skin friction value 
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should be ignored in the upper 3.0 feet, and the piers should be designed to withstand creep load of 

50 pcf acting on the embedded portions of the grade beams and piers. The skin friction values 

provided above may be increased by one-third for short-term seismic and transient loads. The 

bottom of the piers should be cleaned of all loose soil cuttings before placement ofreinforcing steel. 

A passive resistance of300 pcf, up to a maximum of3,000 pcf, over two times the diameter of the 

pier could be used to resist lateral loads. Since in many cases, the ground surface against the piers 

will be sloping, the passive resistance from the top 3.0 feet of the pier should be ignored, unless the 

ground surface extending 5 feet beyond the pier is flat. 

Loads between piers should be supported on grade beams that are designed to span between the piers 

with the assumption that they obtain no vertical support from soils beneath them. It is recommended 

that the exterior grade beams be established a minimum of 12 inches below final grade. Pier and 

grade beams should be reinforced appropriately and the reinforcement should be properly tied 

together to enable the entire system to act as a unit. Design of the grade-beams, including the size, 

spacing, and shape of the reinforcement should be determined by the project Structural Engineer 

responsible for the foundation design. 

The bottom of pier and grade beam excavations should be firm, clean, and relatively free of any 

loose or disturbed soils and bedrock materials. There is a small possibility that groundwater may 

be encountered in some of the pier excavations. Where encountered, the groundwater should be 

pumped out immediately before pouring concrete, or the concrete should be tremied into the hole. 

The end of the tremie pipe should be kept near the bottom of the hole at the beginning and kept a 

minimum of 2 feet below the top of concrete as the concrete is being placed in the hole. The 

concrete placement operation should only be terminated when the mixture of water and sloughage 

is completely removed. The area around the pier hole should be cleaned and the concrete spilled 

around the pier hole should be removed. 

10.5 Concrete Mat Foundation 

The proposed parking garage loads may be supported on a concrete mat foundation system 

constructed on a prepared building pad consisting of undisturbed native materials and/or properly 

compacted and tested fill soils. The mat foundation system could be designed for an allowable 
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