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may be difficult to access with typical compaction equipment. Samples of the slurry should be 
fabricated and tested for compressive strength during construction. A 28-day compressive strength 
of 100 pounds per square inch (psi) or more is recommended for the sand and cement slurry. 
Crushed rock (¾-inch) completely wrapped in filter fabric (Mirafi 140N, or approved equivalent) 
may also be used as backfill in confined areas. 

7.4 On-Site Soil Reuse 

Most of the existing soils should be suitable for reuse, except for locally occurring existing Fill soils with 
a high potential expansion. Soils with a High potential expansion (El> SO) should be disposed offsite. It 
will be necessary to process gravel and cobble in the excavated Eocene Deposits for reuse as 
compacted fill. Table 1 provides requirements for reuse as fill. 

7.5 Import Soil 

The Geotechnical Engineer should observe and test samples of all proposed import soils prior to 
hauling onto the site. Import fill should meet the soil specifications in Table 1. 

For each proposed fill source, the Contractor should provide a submittal to the Geotechnical 
Engineer demonstrating that the proposed site and materials meet the geotechnical and 
environmental guidelines for import. Prior to import of the proposed materials, the Geotechnical 
Engineer should obtain samples of the proposed import for laboratory testing to evaluate the 
suitability of these soils for their proposed use. The following screening tests should be performed 
for every 1,000 cubic yards of import, with a minimum of two sets of screening tests for each 
import site: 

• Particle Size Distribution (ASTM D6913) 
• Maximum Density (ASTM D1557) 

• Expansion Index (ASTM D4829) 

• Sulfate Content (ASTM D516) 
• Chloride Content (ASTM D512) 

• pH & Resistivity (CT 643) 

If a long-term, steady source of import material is utilized that consistently meets the import soil 
recommendations described above, the import material testing frequency may be reduced at the 
discretion of the Geotechnical Engineering and SDSU. 

Additional testing per the guidelines provided by the Department of Toxic Substances Control 
(DTSC, 2001) is required by the Owner prior to accepting soil for import. The test results should 
meet the most stringent State and Federal residential screening levels including the most up to 
date DTSC Modified Screening Levels (DTSC-SLs) and United States Environmental Protection 
Agency Regional Screening Level (RSL). 

7 .6 Demolition Materials 

The project is not expected to generate significant sources of asphalt concrete or Portland Cement 
concrete that could be recycled for use as fill. 
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Structures should be designed in accordance with the governing seismic provisions of the 2022 
California Building Code, as well as the minimum seismic design requirements of the California 
State University (CSU, 2024). The following sections provide separate recommendations for the 
Peninsula Site and the University Towers East site. 

8.1.1 Peninsula Site 

Appendix E provides a technical memorandum with a recommended site-specific acceleration 
response spectra and seismic design parameters for the east portion of the Peninsula site. We will 
provide recommendations for the other areas of the Peninsula site in the future. 

8.1.2 University Towers East Site 

The table below presents seismic design parameters recommended by the California State University 
Seismic Requirements (CSU, 2024) for Site Class C. A geophysical survey line using the Refraction 
Microtremor (ReMi) method resulted in an interpreted average shear wave velocity in the upper 30 
meters (Vs,30), or 100 feet, of approximately or 425 meters/second (1,394 feet/second). The Site 
Classification using Chapter 20 of ASCE 7-16 is Site Class C. 

CSU - SAN DIEGO SEISMIC DESIGN PARAMETERS 

Hazard Level Parameter 
I ~ 

Site Class C 

PGAo 0.32 

BSE-1N Soo / 0.29 
[Design] Sos 

V 

0.73 
I 

j .. 

S01 0.32 I 
PGAM 0.48 I,. 

BSE-2N SMo 0.44 / 

[MCER] SMs 1.10 

SM1 0.48 

8.2 Shallow Foundations 

Shallow foundations comprise continuous footings for walls, isolated spread footings for columns, 
and larger isolated pad footings that would support elevator cores or shear walls. We expect these 
foundations to support nine to 11-story reinforced concrete buildings. 

The following recommendations assume the shallow foundations for individual buildings bear 
entirely upon Eocene Deposits. This embedment may be achieved using taller stem walls or 
trenching as shown in Figure 8, Details C and D. The trench should be cleaned of all excavation 
debris and filled with Controlled Low Strength Material with a 28-day compressive strength of 500 
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pounds per square inch (psi) or more. The unconfined compressive strength of local sedimentary 
formations that range from 200 to 500 psi. Table 2 and Figures 7 and 8 provides information to 
develop foundation embedment into the Eocene Deposits. Piled foundations may be needed for 
Building No. 6 at the Peninsula site. 

Shallow foundations may be designed using the parameters provided below. 

• Allowable vertical bearing capacity may be estimated using an allowable net vertical bearing 
pressure of 6,000 pounds per square foot (psf) for a minimum footing width and embedment 
(below lowest adjacent surface elevation) of 2 feet. The allowable bearing pressure may be 
increased by 500 psf per foot increase in width or depth up to a maximum value of 10,000 psf. 

• Allowable lateral bearing resistance for footings embedded entirely in Eocene Deposits (Detail 
C in Figure 8) may be estimated using an allowable soil passive pressure of 400 psf per foot of 
vertical embedment combined with a sliding resistance estimated using an allowable 
coefficient of friction of 0.4. The allowable soil passive pressure should be reduced to 250 
psf /per foot of vertical embedment, where the footings are embedded in fill and the bottom of 
the footing is supported by CLSM-filled trench that extends into the Eocene Deposits (Detail D 
in Figure 8). The upper 12 inches of passive pressure should be neglected where permanent 
hardscape surfaces will not be present. 

• Allowable vertical bearing pressure and allowable passive pressure may be increased by one­
third for short term seismic and wind loads. 

• Allowable vertical bearing pressure and allowable passive pressure assume infinite level ground 
in front of the footing, or a minimum horizontal distance of 10 feet from the face of descending 
slopes and the face of the footing that is closest to the slope. 

• Estimated total and differential settlement from static and seismic loading between adjacent 
footings of 1½ inch and ¾ inch. 

• Minimum dimensions, embedment, and setback distances as shown in Figure 8. Note that 
foundations will need to be setback from the face of existing slopes as shown in Figure 8. 

• Reinforcement per the Structural Engineer. 

Pad footings may be designed using a modulus of vertical subgrade reaction (ks) of 250 pounds per 
cubic inch for one-foot square footings. This modulus below should be adjusted using the following 
equations for square footings with widths greater than one foot and rectangular footings. 

For square footings of width 'B' (in feet): 

k[BXB] = ks [(B + 1) / 2B]2 

For rectangular footings of width 'B' and length 'L' (in feet), where 'L' is greater than 'B', the above 
equation should be used to calculate k[BXBJ, and this value should then be factored into the equation 
below: 

k[LXB] = k[BXB] [(1 + 0.5B / L) / 1.5] 
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The subgrade should be prepared as recommended in the Remedial Earthwork section of this 
report. Subgrade soils should be placed to meet the specifications in Table 1. 

8.3.2 Slab Thickness and Reinforcement 

Conventional concrete building slabs should be at least 5 inches thick. The Structural Engineer 
should design the slab thickness, control joints, and reinforcement per the current version of the 
California Building Code and the slab loading. 

8.3.3 Moisture Protection for Interior Slabs 

Moisture protection should comply with the requirements of the current CBC, American Concrete 
Institute (ACI 302.lR-15) and the desired functionality of the interior ground level spaces. The 
Architect typically specifies an appropriate level of moisture protection considering allowable 
moisture transmission rates for the flooring or other functionality considerations. 

Moisture protection may be a "Vapor Retarder" or "Vapor Barrier" that use membranes with a 
thickness of 10 and 15 mil or more, respectively. The membrane may be placed between the 
concrete slab and the aggregate base (where used) or finished subgrade immediately below the 
slab, provided it is protected from puncture and repaired per the manufacturer's recommendations 
if damaged. Note the CBC specifies a Capillary Break, as defined, and installed per the California 
Green Building Standards, with a Vapor Retarder. 

9.0 CIVIL DESIGN RECOMMENDATIONS 

Civil design requirements are expected to involve relatively minor formation of the site with low 
volumes of cut and fill, shallow wet and dry utilities, asphalt and concrete exterior surface 
improvements, and storm water Best Management Practices. 

9.1 Surface Drainage 

Foundation and slab performance depend on how well surface runoff drains from the Project Site. 
The ground surface should be graded so that water flows rapidly away from the structures and tops 
of slopes without ponding. The surface gradient needed to achieve this may depend on the planned 
landscaping. Permeable pavements (e.g., interlocking concrete paver blocks), planters, and 
landscaped areas should be built so that water will not seep into the foundation, slab, or pavement 
areas. Permeable pavements, planters, and landscaped areas above retaining walls should be lined 
with impermeable membranes and have dedicated drainage systems to channel the water by pipe 
to a suitable drainage outlet. If roof drains are used, the drainage should be channeled by pipe to 
storm drains or discharge 10 feet or more from buildings into suitable non-erodible drainage 
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structures. There should be no surface runoff or storm drain outlets that discharge water near to 
on or on slopes. Irrigation should be limited to that needed to sustain landscaping to avoid 
developing perched water in the subsurface soils. 

9.2 Exterior Surface Improvements 

Exterior surface improvements consist of the following types of paving surfaces: 

1. Asphalt Concrete (AC) paving subject to vehicular traffic. 
2. Portland Cement Concrete (PCC) pedestrian paving. 

The recommendations below apply to the above exterior surface improvements, which is followed 
by recommendations that are specific to each type of improvement. 

• The subgrade should meet the specifications in Table 1. 

• Aggregate Base, where specified, should be brought to slightly above optimum moisture 
content and compacted to 95 percent of the maximum dry density per ASTM D1557. 

• Imported aggregate base should conform to Section 200-2.2, Crushed Aggregate Base (Public 
Works Standards, Inc., 2021). 

• The design subgrade R-Value should be confirmed by R-Value testing of the actual paving 
subgrade soils during precise grading. The preliminary pavement sections below assume R­
Values of 5 and 15 considering our prior experience at the SDSU Main Campus and the 
subgrade conditions that may occur at the Sites. 

9.2.1 Asphalt Concrete Pavements 

The table below summarizes preliminary pavement sections designed per the Caltrans Highway 
Design Manual, Topic 633.1 (Caltrans, 2018) using a 20-year pavement design life. 

PRELIMINARY ASPHALT CONCRETE STRUCTURAL PAVEMENTS SECTIONS 

Pavement Type Traffic Index 
Asphalt Concrete Aggregate Base Aggregate Base 

Section Section (R-s) Section (R-15) 
...... 

Passenger Car Parking 5.0 4 Inches 8 Inches 6 Inches 

Truck Traffic Areas 6.0 4 Inches 121nches 10 Inches 

Heavy Traffic Areas 7.0 4 Inches 16 Inches 14 Inches 

Asphalt concrete should conform to Section 203-6 and should be compacted to 91 and 97 percent 
of the Rice density per ASTM D2041 (Public Works Standards, Inc., 2021). 
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Exterior Portland Cement concrete slabs and sidewalks subjected to pedestrian and small 
maintenance vehicle traffic should be at least 4 inches thick and reinforced with 6x6-W2.9/W2.9 
Welded Wire Fabric placed securely at mid-height of the slab. Crack control joints should be 
provided per the latest American Concrete Institute guidelines (e.g., ACI 302.lR).Permanent 
Stormwater Infiltration Best Management Practices 
We do not recommend on-site infiltration from a geotechnical perspective. Stormwater Best 
Management Practices, such as bio-retention basins and pervious pavements should be lined with 
an impermeable 20-mil (minimum) HDPE or PVC membrane. The basins and pavements should 
have suitable subdrains that outlet via solid PVC pipe to the storm drain system. 

We evaluated the geotechnical aspects of storm water management per the latest version of the 
City of San Diego BMP Design Manual. The assessment included a screening evaluation of the 
feasibility for on-site storm water infiltration. Full or partial infiltration does not appear to be 
feasible at the Sites due to the presence of fill and the impermeable characteristics of the Eocene 
Deposits. 

10.0 CONSTRUCTION CONSIDERATIONS 

Construction of the new structures and improvements will need to adapt to the geotechnical 
conditions at the site. Summarized below are the primary geotechnical-related construction 
considerations known at this time. 

10.1 Temporary Excavations 

We expect temporary excavations for the deeper portions of the recommended remedial grading 
and the installation of deeper underground utilities. Excavations should conform to the latest 
version of the Cal-OSHA guidelines. 

The design and construction of temporary slopes and excavations, as well their maintenance and 
monitoring during construction, is the responsibility of the contractor. The contractor should have a 
competent person evaluate the soil or rock conditions encountered during excavation to determine 
permissible temporary slope inclinations and other measures as required by California OSHA 
(OSHA). Based on the existing data interpreted from site reconnaissance and subsurface 
exploration, the following OSHA Soil Types may be assumed for planning purposes. Note that 
slopes that exceed 20 feet in height require specific analysis by a registered Civil Engineer. 

PRELIMINARY CAL/OSHA SOIL TYPES 

Geologic Unit Cal/OSHA Soil Type 

Existing Fill Type C 

Residual Soils and New Compacted Fill Type B 

Eocene Deposits Type A 1•
2 

1. Not subject to vibration, no fracturing, fissuring of dip into face of excavation. 
2. Limited to 12-feet in height 
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The contractor should note the materials encountered in construction excavations could vary 
significantly across the Project Site. The above assessment of OSHA Soil Types for temporary slopes 
is based on preliminary engineering classifications of material encountered in widely spaced 
explorations. The contractor's competent person should observe temporary slopes at regular 
intervals to assess their need for maintenance and stability. 

10.2 Excavation Characteristics 

The contractor should expect resistant mass and trench excavation in the cobble conglomerate 
portions of the Eocene Deposits. Conglomerates cause resistant excavation due to hard rock clasts 
that are more difficult to excavate than the surrounding sedimentary matrix. Where encountered, 
these zones may require mechanical or chemical breaking prior to excavation. Excavations are also 
anticipated to result in an irregular surface due to the presence of cobbles and boulders, which 
could lead to additional soil export and concrete overbreak. 

10.3 Groundwater Control 

The contractor should expect a light to moderate volume of seepage at or near the contact 
between the fill and the conglomerate beds within the Eocene Deposits. These conditions are 
difficult to predict. They are typically mitigated if and where they occur. 

11.0 ADDITIONAL GEOTECHNICAL SERVICES 

11.1 Geotechnical Design Support Services 

Development of the project will require further geotechnical services. We anticipate these 
services to consist of the following tasks: 

• Providing geotechnical consulting and design development support through final design. 

• Preparing or supporting the preparation of geotechnical-specific construction specifications 
(e.g., earthwork). 

• Reviewing the civil, structural, landscape, and architecture (waterproofing only) plans for 
compatibility with the recommendations provided in the geotechnical report. 

• Responding to comments by the reviewing agencies. 

• Revising this geotechnical report or providing addenda as needed to address changes in design, 
to obtain permits, and/or address comments from reviewing agencies. 

11.2 Construction Geotechnical Observation and Testing 

We anticipate geotechnical observation and testing services during construction to consist of 
the following tasks: 

• Continuous on-site observation and compaction testing by a geotechnical field technician 
during earthwork with associated laboratory testing (e.g., compaction curves, physical and 
engineering properties of import soils, R-Value tests, Expansion Index tests). 
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