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1.0 INTRODUCTION   

This report presents the results of a preliminary geotechnical evaluation by Group Delta 
Consultants, Inc. (Group Delta) of the two Sites proposed by San Diego State University (SDSU) 
for new student housing.  The purposes of this report are to inform the development and design 
team about subsurface conditions, geologic hazards, and geotechnical engineering 
characteristics, and to evaluate their influence on design and construction. 
 
SDSU plans to redevelop the surface parking for the University Towers building at the intersection 
of 55th Street and Montezuma Road (Site 1) and the residential area surrounding the northerly 
terminus of 55th Street  (Site 2) to provide 3,200 residential beds.  Figure 1 shows the location of 
the Sites.  We have based our understanding of the project on information in the Request for 
Qualifications for Collaborative Design-Build Services (CSU, 2024). 
 
Group Delta developed this evaluation using subsurface data from our prior experience within 
the SDSU campus and the referenced desktop study sources of information. Group Delta 
prepared this report per the referenced proposal (Group Delta, 2024).  

1.1 Project Description 

San Diego State University will develop the student housing using Collaborative Design-Build and 
therefore the type of structures are not known at this time. We expect the housing will be four 
to six stories of wood-framing or light metal gauge framing over one or two stories of above grade 
reinforced concrete podium parking.  We do not expect significant cut and fill earthwork or 
subterranean parking. 
 
Site 1 is the existing surface parking for the 8-story University Towers student housing.  The 
parking lot occupies about three-quarters of an acre of level ground east of the housing structure.    
 
Site 2 is several existing apartment complexes that occupy about 2.5 acres of an elevated natural 
terrace with elevations ranging from about 380 to 420 feet above mean sea level (msl, Google 
Earth, accessed May 2024) over a horizontal distance of about 1,100 feet. The Site slopes 
downward to the north. Natural slopes descend from the western, northern, and eastern 
perimeters of the Site at approximate inclinations of 2: 1 to 2.5:1 (horizontal to vertical units).  

1.2 Prior Site Use 

The Sites are located on an elevated natural terrace to the south of Alvarado Canyon. Several 
smaller secondary canyons have incised into this terrace, some of which have been filled in and 
built over during historic development in the area. Review of historic aerial images and 
topographic maps indicate that grades at the Sites were not changed significantly during initial 
development and no significant canyon in-fill was identified at either Site. 
 
Review of boring logs from nearby project sites (Group Delta 2012, 2015, 2019, and Geocon, 
2019) indicate that formational materials should underlie both Sites at relatively shallow depths.   
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Initial site development and earthwork appears to have been conducted in the early- to mid-
1960s at both sites. Site 1 is situated on the interior portion of the natural terrace, and it is not 
immediately adjacent to any current or historic canyons. Subsequently, no canyon in-fill or deep 
fill due to the original site earthwork is anticipated at Site 1.   
 
Site 2 is situated on a ridge of preserved terrace immediately south of Alvarado canyon between 
two relatively deep secondary canyons to the east and west. Steep slopes descend from the 
terrace into the canyons to the west, north, and east and reentrant side drainages and channels 
that may have been locally filled are apparent in the steep canyon slopes. 
 
Original site earthwork is not believed to have filled any major canyons or drainages, though 
some smaller drainage fill, or isolated areas of deeper fill may exist at Site 2, particularly near the 
canyon rim (edge of the terrace) where some slope grading may have occurred.  

1.3 Prior Geotechnical Investigations 

1.3.1 Site 1: University Towers 

In 2012, Group Delta completed a geotechnical investigation for pavement and site 
improvements (Group Delta, 2012). The investigation consisted of six borings. The maximum 
depth of exploration was 6.5 feet below the elevation of the surface that existed at that time.  
Group Delta observed and logged fill and residual soils over sandstone mapped as very old paralic 
deposits. Group Delta did not observe groundwater in the explorations. 

1.3.2 Site 2: North of 55th Street 

From 2017 to 2022, Group Delta provided geotechnical services for the design and construction 
of the Huāxyacac Student Resident Hall and the Aztec Recreation Center (ARC) North Expansion 
(Group Delta, 2017, 2019, 2020). These sites are located northwest and northeast of the 
intersection between 55th Street and Remington Road, respectively. The investigations consisted 
of five borings and five test pits at the Huāxyacac Student Resident Hall site, and three borings at 
the ARC North Expansion site. The maximum depth of exploration was 80 feet below the 
elevation of the surface that existed at that time. Group Delta observed and logged up to 20 feet 
of undocumented fill over sandstone and conglomerate mapped as the Mission Valley formation 
and the Stadium Conglomerate. Group Delta did not observe groundwater in the explorations or 
encounter groundwater during earthwork.  Group Delta did observe seepage in many of the Cast-
In-Drilled Hole piles used to support the Huāxyacac Student Resident Hall. 
 
Geocon Incorporated completed a geotechnical  investigation in 2019 for the College View 
Apartments located at 5420 55th street immediately south of Site 2. Boring logs and site maps 
obtained from this investigation indicate that formational materials logged as “Undifferentiated 
Very Old Paralic Deposits/Mission Valley Formation” were encountered at shallow depths (less 
than 5 feet below the elevation of the surface that existed at that time). Geocon notes on the 
boring logs that “groundwater was not encountered” to depths up to 46.5 feet. 

'- GR□Ufl DEL T .l\ 



Report of Preliminary Geotechnical Evaluation Project No. SD814 
Evolve Student Housing June 7, 2024 
San Diego State University Page 3 
 

 2024-06-07 SDSU Evolve Student Housing PrelimGeoEvalRpt (Group Delta).docx  
 

2.0 GEOLOGY AND SUBSURFACE CONDITIONS 

The sites are located within the coastal plain of the Peninsular Ranges geomorphic province of 
Southern California.  As shown in Figure 2, regional geological mapping by Kennedy and Tan 
(2008) indicate very old paralic deposits, unit 7 (middle to early Pleistocene) at Site 1 and the 
Mission Valley Formation (middle Eocene) and the Stadium Conglomerate (middle Eocene) at 
Site 2.  Kennedy and Tan (2008) describe the very old paralic deposits as a very old surficial unit 
comprising siltstone, sandstone and conglomerate that is slightly to well indurated.  They 
describe the Mission Valley Formation as a sedimentary bedrock unit comprising soft and friable, 
fine to medium grained sandstone containing cobble.  They describe the  Stadium Conglomerate 
as a sedimentary bedrock unit comprising cobble conglomerate in a sandstone matrix. The 
logging of the subsurface exploration completed by Group Delta at the Huāxyacac Student 
Resident Hall immediately to the south of Site 2 did not differentiate between these two Eocene-
age units.  
 
Subsurface conditions at the Sites should consist of locally thin undocumented fill placed over 
the formational materials described in the preceding paragraph.  Undocumented fill is soil that 
has been placed and compacted with no documentation of observation and compaction testing 
by a geotechnical engineer.  There may be a thin layer of remnant topsoil, colluvium, and/or 
residual soil between the fill and formational materials. The following sections describe the 
subsurface conditions of these materials. 

2.1 Undocumented Fill 

The extent of undocumented fill at the Sites is not known.  Interpretation using the referenced 
desktop study information indicates that it should occur locally to depths that should not exceed 
10 feet.  
 
Undocumented fill observed by Group Delta at Site 1 consisted of sandy lean to fat clay (Unified 
Soil Classification - CL to CH) or clayey sand (SC). The consistency of the clay fill was hard based on 
Standard Penetration Tests (SPT) and pocket penetrometer data. The apparent density of the  
clayey sand fill was medium dense based on SPT data. 
 
Undocumented fill observed by Group Delta at the Huāxyacac Student Resident Hall immediately 
to the south of Site 2 primarily consisted of lean and fat clay (CL and CH) or clayey sand (SC) with a 
few gravels and cobbles. Based on SPT and pocket penetrometer data, the consistency of the clay 
fill was stiff to very stiff.  The apparent density of the  clayey sand fill was not determined because 
of the gravel and cobbles and their influence on the SPT data. 

2.2 Very Old Paralic Deposits, Unit 7 

Based on previous observations by Group Delta within the San Diego State University campus, 
these materials typically consist of massive cobble conglomerate with a fine to coarse grained 
silty sand matrix with beds of sandstone, siltstone, and claystone.  The conglomerate can be 
moderately to well cemented in some areas.  The clasts within the conglomerate are typically 

'- GR□Ufl DEL T .l\ 



Report of Preliminary Geotechnical Evaluation Project No. SD814 
Evolve Student Housing June 7, 2024 
San Diego State University Page 4 
 

 2024-06-07 SDSU Evolve Student Housing PrelimGeoEvalRpt (Group Delta).docx  
 

gravel sized (less than 3-inches in maximum dimension). Cobbles and boulders up to 18-inches in 
diameter can occur within these deposits. The sandstone, siltstone, and claystone beds typically 
have a very dense consistency. 
 
There often is a layer of residual soils above the old paralic deposits.  These soils are the product 
of weathering of the surface of the old paralic deposits.  In many instances they are 
undifferentiated from the fill soils, such as indicated in the logs for Site 1, University Towers 
(Group Delta, 2021) that are provided in Appendix A.  

2.3 Undifferentiated Mission Valley Formation / Stadium Conglomerate 

Based on previous observations by Group Delta at the Huāxyacac Student Resident Hall and the 
Aztec Recreation Center North Expansion immediately to the south of Site 2, these materials 
typically consist of massive cobble conglomerate that contains well-rounded gravel and cobble 
that typically comprises between 30 and 60 percent of the conglomerate by mass.  The cobbles 
are typically 3- to 6-inches, but may include boulders up to 24-inches in diameter.  When 
observed in drive samples, these materials consist of silty and clayey sands (SM and SC). Samples 
taken from the conglomerate classified as poorly-graded gravel with silt and sand (GP-GM). Based 
on SPT data, the apparent density of these materials is dense to very dense, where the data is not 
influenced by gravel, cobbles, and boulders. 

2.4 Groundwater 

Groundwater should not substantially occur at the Sites based on previous observations by Group 
Delta within the San Diego State University (SDSU) campus. However, changes in rainfall, 
irrigation, or site drainage may produce seepage or locally perched groundwater at any location 
within the fill or formational units underlying the site.  It has been our experience that light to 
moderate seepage is often encountered at or near the geologic contact between the fill and 
underlying formational soils throughout SDSU. The formational materials also contain permeable 
zones that may collect perched groundwater from nearby irrigation.  Accordingly, we anticipate 
that excavations for the new buildings may encounter zones of wet soil or seepage. Such 
conditions are difficult to predict, and are typically mitigated if and where they occur.   

3.0 GEOLOGIC HAZARDS   

The Sites are not located within an area previously known for significant geologic hazards.  As 
shown in Figure 3 the Sites are located within the City of San Diego Seismic Safety Study (City of 
San Diego, 2008), Geologic Hazard Category 53, which is characterized as “level or sloping terrain, 
unfavorable geologic structure, low to moderate risk.”  The primary geologic hazard at the Sites 
should be the potential for strong ground motion from an earthquake.  The potential geologic 
hazards are described below. 

3.1 Strong Ground Motion 

A nearby or more distant, large magnitude earthquake occurring during the expected life span of 
the project could subject the site to moderate to strong ground motion. Numerous regional and 
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local faults can produce large earthquakes with magnitudes (M) 7.0 or greater.   This hazard is 
managed by structural design using the latest edition of the California Building Code (CBC).  

3.2 Earthquake Surface Fault Rupture Hazard 

The potential for surface fault rupture should be low. Surface fault rupture is the movement on 
a fault reaching the ground surface. The Sites are not located within a State of California and/or 
City of San Diego Earthquake Fault Hazard Zone. The closest known Holocene-active fault1 is the 
Rose Canyon Fault Zone that is located approximately 6 miles west of the Sites.  As shown in 
Figure 3, a potentially active fault zone is mapped about 0.5 miles southwest of the Sites.   

3.3 Soil Liquefaction and Seismic Compaction  

Older geological formations (e.g., pre-Holocene) consisting of consolidated sediments underlie 
the Sites and regional standing groundwater is not anticipated.  Therefore, the potential for soil 
liquefaction and its secondary effects should be very low.  Liquefaction is a phenomenon where 
loose, saturated coarse-grained soils (with less than 50% passing the No. 200 sieve) lose their 
strength and acquire some mobility from strong ground motion induced by earthquakes.  The 
secondary effects of liquefaction include sand boils, settlement, reduced soil shear strength, 
lateral spreading and global instability (flow slides) in areas with sloping ground.   
 
The potential for seismic compaction should be low since we do not expect loose unsaturated 
coarse grained soils at the Sites.  If these soils are encountered during earthwork, they would be 
removed and recompacted. Seismic compaction is the settlement of loose unsaturated granular 
soils from strong ground motion.   

3.4 Landslides and Slope Instability 

Evidence of landslides or slope instabilities were not found in the referenced desktop study 
sources or known to occur at the Sites based on our prior experience within the San Diego State 
University campus.  The formational materials underlying the Sites at depth (very old paralic 
deposits, Stadium Conglomerate, and/or Mission Valley Formation) are not known regionally to 
be unstable or particularly susceptible to landslides. The slopes descending from Site 2 may be 
susceptible to slope creep or slow downward movement of surficial soils.  

3.5 Seiches and Tsunamis 

The potential for earthquake induced flooding (seiches) at either Site is nil because the Sites are 
not located below any lakes or confined bodies of water.  The potential for damage due to 
earthquake induced waves (tsunamis) is nil considering the distance between the Sites and the 
coast and their elevation above mean sea level.   

4.0 GEOTECHNICAL ENGINEERING CHARACTERISTICS 

The formational materials at the Sites possess a very high soil shear strength, a very low 
compressibility and a low to very low potential for expansion.  These materials possess similar 
geotechnical engineering characteristics when they are excavated and properly processed and 
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placed as compacted fill.  These materials also provide very good subgrades for slabs-on-grade 
and exterior surface improvements. These materials should not be corrosive to concrete and 
buried metals.   
 
The undocumented fill at the Sites possess a highly variable soil shear strength, a highly variable 
compressibility and a high to very high potential for expansion.  Remedial earthwork is typically 
recommended to remove these soils entirely and replace them with more suitable soils that are 
properly processed, placed, and compacted. This process is especially important along the 
perimeter of the existing mesa where previous development likely did not construct fill slopes in 
accordance with current standards of practice.  These materials can be corrosive to concrete and 
buried metals.   

5.0 DISCUSSION 

The Sites may be developed using typical cut and fill earthwork combined with conventional 
shallow foundations as elaborated further below. 
 
Earthwork:  Provided below are salient aspects of the earthwork needed to form these Sites.  
 

• The undocumented fill will need to be removed entirely and processed with other soils to be 
suitable for fill, placed in deeper fill areas (at depths greater than 5 to 10 feet), or disposed 
offsite.  Topsoil, colluvium, residual soils, and other deleterious materials will also need to be 
removed entirely and disposed offsite.  Areas disturbed by demolition of existing structures 
and improvements will need to be restored to the satisfaction of the geotechnical engineer.     

 
• The formational materials may be locally resistant to trench and mass excavation. The 

earthwork contractor will need to process formational materials that are excavated for reuse 
as fill.  They will need to remove oversize materials (typically materials greater than 3- to 6-
inch in maximum dimension) and break down cemented materials and clasts. Oversize 
materials can be crushed, segregated, and individually placed in deeper fill (at depths greater 
than 5 to 10 feet) or disposed offsite. 

 
• Reconstruction of perimeter fill slopes will be needed to establish a stable fill condition with 

inclinations at 2:1 (horizontal to vertical) or flatter, using a keyway and benches to the 
maximum extent practicable.  

 
Foundations:  The structural engineer can dimension strip and spread footings using preliminary 
allowable bearing pressures ranging from 6,000 to 8,000 pounds per square foot (psf) for typical 
widths and embedment depths in the formational materials.  Footings should not transition 
between cut and fill. Deeper embedment may be needed at Site 2 if foundations are placed near 
to the existing descending slopes. 
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Structural Design: We recommend using Site Class D for the preliminary design of structures at 
Site 1 due to the variability of shear wave velocity in the upper 30 meters (Vs30) that is inherent 
in the very old paralic deposits. We recommend using Site Class C for the preliminary design of 
structures at Site 2. This recommendation could change depending on actual site conditions 
encountered. 
 
Civil Design:  Provided below are salient aspects of the civil design needed to develop these Sites. 
 
• We do not expect the formational materials at the Sites to support full or partial infiltration 

for Storm Water Best Management Practices (BMP). Stormwater BMP design should avoid 
collecting and/or infiltrating water near the top of slopes, or discharging water directly onto 
the slopes below the project.  

 
• Fill slopes can be inclined at 2:1 (horizontal:vertical) or less.  Cut slopes can be inclined at 

1.5:1 to 2:1 depending on the height, location, and other factors.  
 
• Site retaining walls should be designed with appropriate setbacks from the outside edge of 

the footing to any adjacent slope face depending on the wall height.  

6.0 LIMITATIONS  

Group Delta prepared this report for the exclusive use of San Diego State University and the 
appointed collaborative design-build contractor and their consultants for specific application to 
the subject project.  Group Delta prepared the findings, conclusions and recommendations 
presented in this report using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable geotechnical consultants practicing in similar localities. No warranty, 
express or implied, is made as to the conclusions and professional opinions included in this 
report. 
 
The findings of this report are valid as of the present date. However, changes in the condition of 
a property can occur with the passage of time, whether due to natural processes or the work of 
humans on this or adjacent properties. In addition, changes in applicable or appropriate 
standards of practice may occur from legislation or the broadening of knowledge. Accordingly, 
the findings of this report may be invalidated wholly or partially by changes outside our control.  
 
The scope of services completed was for preliminary geotechnical evaluation purposes. 
Geotechnical investigations will be required at the Sites for the design phases of the project.  
 
Our study excluded an evaluation of hazardous or potentially hazardous materials in soil or 
groundwater. 
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