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1.0 INTRODUCTION 

This Preliminary Foundation Report (PFR) has been prepared to provide the preliminary 

geotechnical information to assist the structural designers in the planning phase of the Pier View 

Way Bridge and Lifeguard Headquarters project. The contents of this PFR generally follow the 

reference titled “Foundation Reports for Bridges” (Caltrans, 2021). In addition to the information 

provided for the Pier View Way Bridge, which will be designed according to Caltrans guidelines, 

preliminary geotechnical recommendations are provided for the Lifeguard Headquarters that will 

be designed according to California Building Code (CBC, 2019) guidelines.  

The preliminary recommendations provided in this report are based on the very limited subsurface 

information contained in the reference documents included with the project Request for Proposals. 

A site-specific geotechnical investigation will be performed for the subject improvements during 

the final design phase; therefore, the following preliminary recommendations require verification 

when additional site-specific information becomes available. 

The geotechnical scope of work included: (1) reviewing available geotechnical/geologic 

information including reports, published geologic maps, and seismic hazard reports, (2) reviewing 

as-built plans of the existing structure, (3) assessing the foundation types for the existing or 

proposed structure, (4) engineering analyses; and (5) preparation of this PFR. The geotechnical 

and geologic references reviewed for this project are listed in the references section of this report.  

2.0 PROJECT DESCRIPTION 

The project site is located in the City of Oceanside where Pier View Way spans between North 

Pacific Street and the Oceanside Municipal Pier. The Oceanside Municipal Pier consists of two 

distinct elements, the concrete Pier View Way Bridge constructed in the mid-1920’s and the timber 

pier constructed in the late 1980’s.  

The Pier View Way Bridge (Bridge) is constructed of reinforced concrete with two lanes divided 

by a vehicle access ramp. Exterior stairways are located on either side of the Bridge at the eastern 

end to provide pedestrian access from Pier View Way to The Strand that passes beneath the Bridge. 

The structure comprises a concrete slab spanning between longitudinal beams that frame into 

bridge piers consisting of concrete columns and transverse beams. The Bridge has 15 spans with 

the three westernmost supports founded on 16 ft long timber piles and the eastern supports founded 

on spread footings. The lifeguard headquarters was incorporated underneath the western end 

(between the two westernmost spans) of the bridge in the mid-1980s. 

The timber pier (Pier) comprises a timber deck supported by timber stringers and pile caps that are 

in turn supported by timber piles. The piles are supported laterally with a steel pipe bracing system. 

The Pier is in good condition, except for the steel pipe bracing and certain connection hardware 

elements that are in poor condition, primarily due to corrosion of the steel material. The Pier 

remains capable of sustaining the original vertical design loads and is not part of the subject project 

improvements. Copies of relevant pages of the Bridge plans are included in Appendix A.  

The Bridge was rated as being in “fair” condition in 2007, primarily because of concrete 

degradation associated with corrosion of reinforcing steel, a common phenomenon with reinforced 

concrete structures in the marine environment. The bridge has been assigned a “poor” condit ion 
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rating as of 2018 due to an additional 10 years of service and observations made during the 2016 

to 2018 concrete maintenance work.  

The existing Bridge and Lifeguard Headquarters will be reconstructed or restored due to the poor 

condition rating. The structure(s) will be located along the same alignment as the existing structure 

and within the same structure footprint. The Pier will remain in its current condition with minor 

serviceability improvements. The location of the project site is shown in Figure 1.  

Vertical control of the original as-built information for the structure is based on the National 

Geodetic Vertical Datum of 1929 (NGVD 29). A vertical adjustment will be provided by the 

project surveyor to convert the original datum (NGVD 29) of the as-built plans to the current datum 

(NAVD 88) during the PS&E phase of the project.  
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3.0 EXCEPTIONS TO POLICIES AND PROCEDURES 

From a geotechnical standpoint, there are no known geotechnical conditions that would cause 

deviation from Caltrans policies or procedures that require an exception. If the site-specific 

geotechnical investigation reveals that site soils are classified S2 per Caltrans SDC (2019c), then 

a fixed pile head condition would be required. Lifeguard Headquarters will be designed according 

to the California Building Code (2019).  

4.0 GEOTECHNICAL INVESTIGATION 

No site-specific geotechnical field investigation was performed specifically in preparation of this 

PFR. There is no geotechnical information included on the structure plans for the Bridge. 

TerraCosta Consulting Group (TerraCosta) provided geotechnical input (TerraCosta, 2007a) for a 

Design Wave Analysis (Terracosta, 2007b) in 2007. The geotechnical study performed by 

TerraCosta indicates several sources of information were reviewed for the study, but none were 

included as attachments to the report.  

5.0  LABORATORY TESTING PROGRAM 

No site-specific laboratory testing was performed specifically in preparation for this PFR. No 

available geotechnical laboratory test results from previously conducted investigations were 

available for review as part of the preparation of the subject report.  

6.0 GEOTECHNICAL CONDITIONS 

6.1 Geology 

The project area is located in the western portion of the Peninsular Ranges physiographic province, 

in the Coastal Plain subregion. The Coastal Plain region, ranging from approximately 1 to 12 miles 

wide, is bounded by the Pacific Ocean to the west, and the Peninsular Ranges to the east. It is 

characterized by broad, planar mesas gently sloping to the west, incised by deep canyons. The 

Peninsular Ranges are a group of northwest-southeast trending mountains and valleys between the 

San Andreas fault on the east and the offshore area called the Continental Borderland. Bedrock in 

the Peninsular Ranges is predominantly composed of Mesozoic-age granitics. The region 

surrounding Oceanside, including the offshore Continental Borderland area, is transected by a 

series of long, mostly northwest-trending, strike-slip fault systems. 

Published geological mapping (Figure 2) indicates that surficial soils at the project site consist of 

consolidated old paralic deposits (Qop). From the coastal bluffs west to the ocean, surficial soils 

consist of unconsolidated beach sands (Qmb) (Kennedy et al., 2007).  

The project alignment, while not crossed by any known faults or projected fault trends, is located 

in a seismically active region and is subject to shaking from both local and distant earthquakes. 

Active regional faults closest to the project site include the offshore section of the Newport-

Inglewood fault and the Oceanside section of the Rose Canyon fault. Generally, these sections are 

considered to be one continuous fault zone (USGS, 2021). The north-south trending Newport-

Inglewood-Rose Canyon fault zone is located approximately 2.4 miles east of the project. A dextral 

strike-slip fault, the fault is considered to be capable of producing a magnitude 6.9 earthquake. 



Earth Mechanics, Inc.
Geotechnical and Earthquake Engineering

Project No. 20-156

Regional Geologic Map

Date:  March 2022 Figure 2

  

   

    

      

 

 

Pier View Way Bridge and Lifeguard HQ 

Project

 
 

 

 

 

 


 
 
  


 
     
  


          


  

 
    

      
 


      

    

   

    
       

 

  

   

   




 
 
 
 

 
 

 
  

 
 

 
   

 

 

 

   

 
 



6 

 

 

Perhaps the most significant recent earthquake in the region was the 1986 event which occurred 

offshore from Oceanside. This earthquake had a moment magnitude (MW) of 5.8. The earthquake 

caused damage throughout San Diego County. Damage consisted mainly of broken plate-glass 

windows, cracked walls, and plaster, and broken chimneys. 

6.2 Surface Conditions 

The project site lies along the coastal shoreline and is bounded by the Oceanside Pier to the west 

and North Pacific Street to the east. Grade below the majority of the Bridge is generally flat with 

the western supports located right at the shoreline being protected by a breakwater. The 

intermediate supports span over The Strand, a local street that provides pedestrian and vehicle 

access to the beach as well as the lifeguard headquarters, community center, retail shops and an 

outdoor amphitheater that surround the Bridge. At the eastern end of the Bridge, grade rises about 

30 ft via the bluffs at the roadway edge of North Pacific Street where the deck of the Bridge is 

accessed. The majority of the area beneath the Bridge is covered with hardscape or pavement with 

the exception of a few areas with grass landscaping and the banks of the bluffs below North Pacific 

Street. 

6.3 Subsurface Conditions 

Based on existing geologic mapping (Kennedy et al., 2007), the marine beach deposits (Qmb) 

supporting the pier and the western end of the Bridge are unconsolidated, loose to medium dense, 

fine to medium grained sands. The deeper beach deposits were derived from sediments being 

carried down the San Luis Rey River. Construction of Lake Henshaw in 1922 reduced the 

sediment-carrying capacity of the San Luis Rey River and thereby diminished the natural supply 

of beach material to Oceanside beaches. During the late 1880s the beach off Oceanside was 

approximately 300 feet wide (USCGS 1889). By 1925 the usable beach was quite narrow, and the 

beach width could be correlated with the stream runoff rate from the river (Hales 1978). The last 

storm-flood year to contribute appreciable amounts of sediment to southern California beaches 

was 1938 (Troxell et al. 1942).   

The coastal bluffs above the beach are composed of older Quaternary paralic deposits (Qop) 

consisting of interfingered strandline, beach, estuarine and colluvial deposits of siltstone, 

sandstone, and conglomerate. The soils are expected to be moderately well consolidated and dense 

to very dense. The bluffs are historically capable of standing near vertical due to cementation 

within the siltstone, sandstone, and conglomerate layers. Prior to development surrounding the 

pier, the greatest detriment to bluff stability prior to the narrowing of the beach in the mid 1920’s, 

was subaerial erosion. After the narrowing of the beach, between late December 1940 and early 

January 1941, a series of storms originating in the Aleutian Islands moved into southern California 

and considerably damaged beachfront and bluff-top property (Kuhn and Shepard 1979a). The 

project area has since been covered with hardscape and landscape associated with the pier 

construction and surrounding development and is now largely resistant to subaerial and storm 

related erosion.  

The bluffs have not historically been susceptible to landslides and are expected to be globally 

stable even during the design seismic event. The bluffs have been modified as part of the 

development surrounding the pier and are suitable for support of habitable structures on spread 



7 

 

 

footings without requiring extensive foundations. The bluff materials are expected to be easily 

excavated with conventional earth moving equipment. 

Lateral soil springs (P-Y curves) are provided in the TerraCosta (2007) report to support the Wave 

Analysis and as stated in the report “The site soils appear to be generally comprised of sands 

throughout the depth of pile embedment. We have assumed that these sands have a relative density 

of 50 percent. In addition, we understand that the existing pier piles consist of 18-inch timber piles 

that have a minimum depth of embedment of 20 ft below the bottom of the design scour depth.”  

The above description is consistent with the available information for regional geologic maps (see 

Section 6.0). The preliminary recommendations provided in this report assume that the near-

surface profile below the Bridge consist of saturated, medium dense sands within the depth of 

penetration of the existing structure foundations. 

7.0 GROUNDWATER 

Due to the site’s proximity to the ocean, groundwater will be influenced by tidal fluctuations. For 

preliminary design purposes, the groundwater is placed at the high tide elevation. Based on current 

National Oceanic and Atmospheric Administration (NOAA) tide chart, high tide for San Diego 

(Station ID 9410170) is approximately +7 ft. (NAVD88). Sea level rise may also be included in 

the project requirements which would likely raise the project design groundwater elevation for 

final design and would be determined as part of the environmental study.  

8.0 AS-BUILT DATA 

As described in Section 2, the bridge has 15 spans with the three westernmost supports founded 

on 16 ft long timber piles and the eastern supports founded on spread footings. There are no pile 

design loads or design bearing pressures for the footings included on the structure plans. The 

lifeguard headquarters was incorporated underneath the western end (between the two 

westernmost spans) of the bridge in the mid-1980s. There are no plans available for the lifeguard 

headquarters and it is assumed to be supported on a slab on grade.  

9.0 SCOUR DATA 

The entire footprint of the project area below the bridge is covered with concrete hardscape. Scour 

is not considered a design issue for the subject structures.  

10.0 CORROSION EVALUATION 

No soil corrosion lab tests at the site are currently available. Therefore, corrosion potential of on-

site soils is not known. Due to the site’s proximity to the ocean, site soils are anticipated to contain 

elevated chloride levels and be considered corrosive to concrete and steel. If site soils are found to 

be corrosive, possible mitigation measures include increased cover for reinforcing steel, epoxy 

coated steel, corrosion resistant cement (in case of concrete piles and shallow foundations), and 

sacrificial steel can be provided for steel surfaces in contact with site soils. 
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11.0 SEISMIC INFORMATION 

11.1 Ground Motion Hazard 

The site is in seismically active southern California and is subject to shaking from both local and 

distant earthquakes. Large events on the nearby Newport-Inglewood fault control seismic design 

of the project. 

Table 1. Fault Data 

Fault Fault 

ID 

Fault 

Type(1) 

Maximum 

Earthquake 

Magnitude 

Approx. 

Distance 

from Site to 

Fault (miles) 

Surface 

Fault/Blind 

Fault 

Newport-Inglewood (offshore) 381 SS 6.9 2.4 Surface 

Rose Canyon (Oceanside section) 396 SS 6.8 4.6 Surface 

Note:  

(1). SS = Strike Slip. 

 

11.2 Other Seismic Hazards 

11.2.1 Pier View Way Bridge 

The preliminary ARS curve for the 975- ye a r  return event was determined using the Caltrans 

ARS Online V3.0.2 (2019a). The small-strain shear wave velocity for the upper 100 feet 

(Vs30). Vs30 was estimated based on the near surface profile described in Section 6 and our review 

of regional geologic maps. The Vs30 and design response spectrum will be updated once the field 

investigation is completed after environmental clearance has been secured. Key information such 

as the site coordinates and assumed shear wave velocity for determining the preliminary ARS 

curve are listed in Table 2. 

Table 2. Preliminary ARS Curve 

Latitude Longitude Shear Wave 

Velocity, 

Vs30 

Design 

Earthquake 

Return 

Period 

Peak Ground 

Acceleration 

(PGA) 

Mean 

Magnitude 

Mean Site-

Source 

Distance 

(km) 

33.1944° -117.3842° 
820 ft/sec 

(250 m/sec) 
975 0.4 6.64 33.5 

 

The preliminary ARS curve is presented in Figure 3. Near-fault factors were not applied per 

Caltrans SDC V2.0 (2019c) guidelines based on the mean site to source distance from the 

deaggregation being greater than 25 km. The peak ground acceleration (PGA), mean magnitude 

(for PGA) and mean site-source distance (for Sa at 1 second) is listed in Table 2. The soil class at 

the proposed structure location is estimated to be S2 per Caltrans SDC V2.0 (2019c).  
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The design ARS curve, magnitude, and site classification will be updated during the final design 

phase following the field investigation based on a Vs30 determined using SPT correlations obtained 

from site-specific soil borings. 

11.2.2 Lifeguard Headquarters 

For the purposes of preliminary design, near surface site soils are assumed to be liquefiable. Due 

to the presence of potentially liquefiable materials, the site is classified as Class F for seismic 

evaluations of structures per California Building Code (CBC, 2019) and ASCE 7-16 (ASCE, 

2016). Therefore, site-specific design Acceleration Response Spectrum (ARS) should be 

developed per ASCE 7-16 guidelines (ASCE, 2016). The site-specific ARS curve was developed 

using the USGS Unified Hazard Tool with the Dynamic: Conterminous U.S. 2014 (V4.2.0) edition 

conservatively using Sight Class D (Vs30 = 259 m/s). Table 3 below provides the recommended 

design earthquake parameters per ASCE 7-16 Section 21.4. 

Table 3. Input Seismic Parameters 

Parameter Value per CBC 2019/ASCE 7-16 

Ss 0.993g  

S1 0.364g  

Fa 1.103  

Fv 1.936 1 

SDS 0.730g  

SD1 0.470g 1 

TL 8 seconds 

PGAM 0.506g 

Note: (1) The requirements outlined in ASCE 7-16 – Section 11.4.8 – Exception No. 2 should be 
satisfied. The recommended Fv should be used only for calculation of Ts per ASCE 7-16 Standard. 

 

11.3 Liquefaction Potential 

In the absence of site-specific geotechnical information, it is assumed that the near surface deposits 

below the majority of the pier bridge are unconsolidated beach sands that were subject to repeated 

cycles of scour and deposition by wave action prior to construction of the Bridge. These near 

surface soils have sufficient bearing capacity to support the existing structure with no signs of 

settlement or distress; however, it is expected that during seismic shaking the unconsolidated 

nature of the sandy soils in conjunction with the shallow groundwater will result in a high potential 

for liquefaction at the site. The soils that support the bluff on the east end of the Bridge have proven 

over time to be resistant to erosion and are composed of old paralic (interfingered continental and 

marine) deposits that are expected have a low potential for liquefaction. This conclusion will be 

confirmed using additional site-specific soil borings and groundwater data to be obtained later 

during the PS&E phase.  
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11.4 Seismically-Induced Settlement 

Since the liquefaction potential is expected to be high below the majority of the project site, the 

magnitude of liquefaction-induced (seismic) settlement of onsite soils is anticipated to be on the 

order of several inches to a foot. However, this conclusion will need to be confirmed using site 

specific soil borings to be performed later during the PS&E phase. 

11.5 Lateral Spreading Potential 

The western portion of the project supporting the Bridge with a high potential for liquefaction is 

generally flat. There are no submerged slopes within the project area. Therefore, the potential for 

lateral spreading at the site is considered low.  

11.6 Seismic Slope Instability 

Since liquefaction potential of the soils supporting the bluff on the eastern end of the project is 

expected to be low they are not expected to lose strength during the design seismic event. Seismic 

slope stability is not considered a design issue. Slope stability will be assessed during the PS&E 

phase using final cross-sections when they become available. 

11.7 Surface Fault Rupture 

The proposed structure does not fall within an Alquist-Priolo Earthquake Fault Zone or within 

1,000 ft of an unzoned fault that is Holocene or younger in age; therefore, in accordance with 

Caltrans Memo To Designers 20-10 (Caltrans, 2013), further fault studies will not be necessary. 
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12.0 GEOTECHNICAL RECOMMENDATIONS 

As described in Section 2, the Bridge and Lifeguard Headquarters will be reconstructed or restored 

with the existing timber Pier remaining as is. The existing structure is supported on spread footings 

that appear to have performed adequately over time as there are no signs of settlement or distress 

of the existing super structure. Spread footings are feasible for support for the eastern abutment in 

the bluffs composed of more consolidated older Quaternary paralic deposits (Qop). However, 

based on the anticipated high potential for liquefaction beneath the majority of the structure, spread 

footings are not considered suitable for the remaining supports.  

Site soils are expected to be conducive to both driven and drilled deep foundations. Due to the 

presence of shallow groundwater, “wet” construction methods will be required for Cast-In-Drilled-

Hole (CIDH) piles. Both driven steel (pipe piles and HP piles) and driven concrete piles are 

considered feasible. The older alluvium deposits that comprise the bluffs are anticipated beneath 

the near-surface unconsolidated beach sands but at a currently unknown depth. Difficult driving 

conditions for displacement piles is anticipated when the piles encounter the dense, deeper 

deposits. Depending on the depth at which they are encountered, driven concrete piles may not be 

preferable due to the potential for early refusal before sufficient embedment is achieved for lateral 

fixity. That potential cannot be evaluated until a site-specific soil investigation is conducted.  

The lifeguard headquarters is anticipated to be a lightly loaded structure capable of being supported 

on spread footings or a mat foundation. Near-surface site soils above the water table are expected 

to be predominantly silty sand, sand, and sand with silt, and therefore, they are expected to be non-

expansive.     

12.1 Shallow Foundations 

Bearing Capacity. In the absence of site-specific subsurface information, preliminary design of the 

foundation for the lifeguard headquarters can be based on presumptive values in Section 1806 of 

the CBC (2019). A static net allowable bearing capacity of 2,000 psf can be used for mat type 

foundation with a minimum embedment depth of 12 inches. The allowable bearing capacity may 

be increased by one-third when considering transient load combinations such as wind and 

earthquake loading. 

Lateral Resistance: The lateral sliding resistance is offered by the friction at the bottom and sides 

of the footing. We recommend an ultimate frictional coefficient of 0.25 for footings poured against 

native soil per the CBC (2019).  

Lateral Bearing: Lateral bearing pressure of 150 psf per foot of depth up to 2,250 psf is 

recommended. The resistance from the top one foot of soil should be neglected unless the surface 

is paved. 

The lateral resistances offered by lateral sliding resistance and lateral bearing may be combined to 

obtain the total lateral resistance.  

Modulus of Subgrade Reaction:  Modulus of subgrade reaction (Kv1) is estimated to be 70 pci for 

a square rigid plate having dimensions of 1 ft x 1 ft. For a square foundation having dimension of 

B (ft) x B (ft), a value of modulus of subgrade reaction KBxB can obtained using the following 
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equation: KBxB = Kv1 ((B+1)/2B)2. For a rectangular foundation having a long dimension of L (ft) 

and short dimension of B (ft), a value of modulus of subgrade reaction KLxB can obtained using 

the following equation: KLxB = KBxB [1+(0.5B/L)]/1.5. 

In order to accommodate the uncertainty in estimating the subgrade reaction modulus, use 1.5 and 

0.67 as upper-bound and lower-bound multipliers on base modulus of subgrade reaction. 

12.2 Deep Foundations 

For preliminary design and cost estimating purposes, preliminary axial capacity curves for 24inch 

diameter CIDH piles, Caltrans Alt “X” concrete piles and Class 90 Alt “W” (PP 14x0.375) piles 

are provided in Figure 4. For the CIDH piles, 24inch diameter piles are required to accommodate 

gamma-gamma inspection tubes and the tremie pipe necessary for concrete placement per Caltrans 

Memo-To-Designers 3-1 (2014).  

The preliminary axial pile capacities for CIDH piles were estimated following the Caltrans 

Amendments to AASHTO Load and Resistance Factor Design (LRFD) Bridge Design 

Specifications – Eighth Edition (Caltrans, 2019), which are based on the Reese and O’Neil method 

outlined in Federal Highway Administration (FHWA) Publications FHWA-IF-99-025. The axial 

capacities for the CIDH were estimated using the computer program SHAFT (2017). The axial 

capacities for the driven concrete Alt “X” and driven steel Alt “W” piles were estimated according 

to the recommendations by Tomlinson (1987), where limited values for determining both skin 

friction and end bearing for cohesionless soils were considered following the recommendations 

from API (2000). The Alt “W” piles were assumed to be driven open ended.  

A resistance factor of 0.7 for the strength limit state should be applied to the pile capacities 

presented in Figure 4 per AASHTO LRFD Bridge Design Specifications (2018). The pile 

capacities are based on soil resistance only and may be further limited by the pile-head connection 

details and structural material strength. 

13.0 ADDITIONAL FIELD WORK AND LABORATORY TESTING 

For final design, EMI intends to perform an exploration program consisting of multiple rotary 

wash borings. EMI will drill and sample one geotechnical boring through the bluffs at the eastern 

end of the Bridge. Additional borings will be performed along the length of the Bridge where 

access permits. Each boring will extend to 15 feet below the bottom of the new proposed 

foundations.  

Samples recovered from the soil borings will be transported to the laboratory for testing. All the 

soil samples will be visually classified. Additional samples will be collected for moisture 

content/density tests, sieve analysis, #200 wash, corrosion, Atterberg limit, consolidation, collapse 

potential, direct shear and unconfined compressive strength testing. Other laboratory tests may be 

required depending upon the nature of the soils encountered during the investigation. 
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