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7.0 Geotechnical Considerations 
7.1 Foundation Type 
Based on the review of previous reports, anticipated loading characteristics of the proposed 
improvements and the soil stratigraphy within the Project study area, a combination of shallow 
foundations and deep (pile) foundations would likely be suitable to support proposed 
improvements. Reviewed reports indicate allowable bearing pressures for spread footings of 
between 3,000 and 4,000 pounds per square foot. Where conventional spread foundations are 
considered, proper treatment (removal and recompaction) of the uncertified artificial fill is required. 
Similarly, if loading capacity is required for pile foundations (especially for lateral loading), the 
uncertified fill should be removed and recompacted to meet or exceed the minimum compaction 
criteria for the proposed improvements, or these foundations are designed to not rely on these 
uncertified fill soils for lateral resistance. 

The foundation type selection should account for the presence of adverse conditions, such as a 
shallow groundwater table, presence of dense to very dense granular materials and cobbles, 
caving of loose granular soils, the highly urbanized area surrounding the Project study area, 
potential soil corrosion, and potential for encountering contaminated soils. Heavy column and wall 
loads would be best supported by a deep foundation system. Feasible deep foundation types 
include steel piles driven to refusal into bedrock and cast-in-drilled-hole (CIDH) piles. Foundation 
types, such as CIDH piles and driven steel piles, would provide suitable support for the proposed 
structures with the proper design and construction methods. During the construction of pile 
foundations, difficult driving and/or drilling can be expected due to the presence of dense to very 
dense deposits, cobbles and bedrock at shallow depths within the Project footprint area. CIDH 
piles were the prevailing recommended foundation type among the more recent documents 
reviewed. Where axial load demands are high, utilizing methods such as base grouting of CIDH 
piles should be considered to increase compressive capacity. 

However, the relatively shallow depth to the Puente Formation bedrock may make driven piles a 
feasible alternative. Consideration should be given to underground utilities; nearby structures; 
and existing tunnels, which may be sensitive to ground vibrations, corrosion of pile steel, and 
noise impacts if driven piles are to be considered. 

7.2 Constructability Considerations 
Some known constructability-related subsurface conditions exist at the Project study area. The 
intent of the planned future exploration is to better delineate these and other conditions near 
proposed improvements. Anticipated subsurface conditions at the Project footprint area that might 
affect the proposed improvements are summarized below: 

• Presence of groundwater ranging from depths of about 14 to 48 feet bgs (corresponding 
groundwater table elevations range from about 222 to 256 feet MSL) is anticipated at 
LAUS. 
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• Environmental concerns exist, given the presence of contaminated soils and groundwater 
at LAUS. 

• Corrosion potential of soils at LAUS is considered high. 

• The effect of proposed improvements to the existing Metro Red Line Tunnel within LAUS 
and off-site areas must be considered (near the intersection of Commercial Street and 
Center Street). 

• Difficult driving or drilling conditions for piles could be encountered at the site due to gravel 
and cobble layers and bedrock. 

• Abandoned tiebacks (pre-stressed soil anchors) installed during the construction of the 
Metro Red Line Tunnel within LAUS could pose obstructions to deep foundations and 
other proposed improvements. 

7.3 Finite Element Analysis Results 
A finite element analysis was performed by Earth Mechanics, Inc. to evaluate the effect on the 
existing Metro Red Line Tunnel due to the potential street grade modification at the intersection 
of Commercial and Center Streets, which includes the lowering of the roadway by approximately 
7 feet below existing grade. Based on the preliminary results provided in the technical 
memorandum by Earth Mechanics, Inc. (Metro 2016a), the lowering of Commercial Street and 
Center Street would not affect the structural integrity of the existing Metro Red Line Tunnel. In 
addition, Earth Mechanics, Inc. did not identify any fatal flaws when evaluating the tunnel 
performance under static and seismic conditions due to the proposed lowered grade (Metro 
2016a). 

Another analysis was performed (Metro 2016b) to evaluate the effect of lateral pile loading on the 
Metro Red Line Tunnel near the intersection of Commercial Street and Center Street due to the 
proposed aerial bridge structure. The two-dimensional finite element analysis considered a 
10-foot diameter CIDH pile located at approximately 20 feet apart from the Metro Red Line Tunnel. 
Since lateral pile demands were not available, Earth Mechanics, Inc. provided a range of possible 
pile response using incremental lateral displacements for both fixed and free pile head conditions. 
Based on the analysis, the pile top shear force required to displace the pile 1 inch is approximately 
1,700 kips and 3,500 kips for the free-head and fixed-head conditions, respectively (Metro 2016b). 
These results are considered preliminary, and further analysis would be required when more 
detailed design information becomes available. 
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9.0 Next Steps 
The findings presented in this report were based solely on the review of published geologic maps 
and geologic sources, planning documents, and previous geotechnical reports for LAUS and 
nearby developments. The findings presented in this report are considered preliminary and would 
need to be re-evaluated during the Project’s final design phase. Additional geotechnical 
investigations should be performed to provide site-specific design information for the proposed 
improvements and incorporate any modifications to the design of the Project. The recommended 
next steps are as follows: 

• Delineate potential areas requiring further investigation by taking into consideration the 
findings presented in this report and the location of the proposed improvements. 

• Plan and prepare a detailed geotechnical field work plan for proposed geotechnical 
investigation, which would be prepared by incorporating the preliminary findings of this 
report and the recommendations, as described in Section 8.0. 

• Conduct additional geotechnical exploratory investigations to obtain additional subsurface 
soil information to be used to confirm preliminary findings and in the refinement of 
recommendations, which would reduce the risk of encountering unexpected subsurface 
conditions during the Project’s design phase. 

• Provide mitigation alternatives for the identified constructability-related subsurface 
conditions affecting the Project, as described in Section 7.2. 

• During final design, prepare a final geotechnical report, incorporating new findings; refined 
Project alternatives; and updated design recommendations, which would address soil 
bearing capacity, earth pressures, seismic design parameters, foundation selection, and 
recommendations to reduce adverse conditions. 
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