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Perris Dam Seismic Remediation – Geologic Observations from CDSM
Foundation Treatment
Perris Dam, a key component of California’s State Water Project, is a zoned earthfill embankment
dam measuring 2.2 miles in length and 126 ft. in height. It was built in the early 1970’s near Perris,
California. California’s Division of Safety of Dams is requiring remediation of the dam’s potentially
liquefiable foundation before operating restrictions are removed, and the reservoir can be filled
back to its original design level. The owner, the California Department of Water Resources, is in
the construction phase of a multi-component remediation design that includes Cement Deep Soil
Mixing (CDSM), a new toe drain, extension of the drainage blanket, and a new downstream
stability berm on the left half of the embankment.
Local subsurface stratigraphy consists chiefly of a variably thick sequence of young (Holocene)
and old (Plio-Pleistocene) alluvium overlying igneous and metasedimentary rocks of the Perris
Block. Detailed studies of the dam foundation by DWR indicated the presence of thin sandy layers
that are potentially susceptible to liquefaction and severe loss of strength during a scenario M7.5
earthquake on the San Jacinto fault, which lies approximately 8 km to the northeast. The
liquefaction of the foundation soils could potentially result in slope failure of the embankment dam
and uncontrolled reservoir release from Lake Perris.
To strengthen the foundation of the new stability berm, CDSM specialty work was performed by
JAFEC USA directly downstream of the toe of the existing embankment. DWR inspectors
observed treatment activities in 2015-16 that included installation of test cells, and production
cells, and a Quality Control program that includes CDSM element coring and laboratory strength
testing. Periodic venting of air and water from the ground surface occurred as a result of CDSM
installation and was carefully documented due to it’s close proximity to the dam and the risk of
hydrofracture to the embankment. Observations of venting during predrilling required addressing
the subcontractors CDSM procedures with respect to air injection pressures.
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