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Use of Multichannel Analysis of Surface Waves (MASW) to Obtain FormationSpecific Shear Wave 
Velocity to Improve Confidence in Seismic Hazard Analysis 

Peter Fahringer, Golder Associates 

Multichannel Analysis of Surface Waves (MASW) testing was performed at Mossyrock Dam located on 
the Cowlitz River in Lewis County, Washington, to determine formation-specific Vs (shear wave velocity) 
values vital to ascertain the safety of the dam and support site-specific seismic hazard analysis.  At 
Mossyrock, the predicted PGA (Peak Ground Acceleration) from the MCE (Maximum Credible 
Earthquake) has increased from 0.38g in 2001 to 0.62g in 2016, assuming the same M 7.5 Intra-Slab 
Event, which has heightened concerns of spillway risks and resulted in a lowering of the reservoir level.     
Mossyrock Dam is a 606-foot high, double-curvature, multi-center arch structure built on three 
different lithologic units; termed 'A', 'B', and 'C'.  Along a portion of each lithologic unit, both active and 
passive MASW records were collected.  MASW results in an interpreted profile of shear-wave velocity 
versus depth which is a foundational input to the Deterministic Seismic Hazard Analysis (DSHA) and 
Probabilistic Seismic Hazard Analysis (PSHA) methods.  NEHRP (National Earthquake Hazards Reduction 
Program) Provisions, the International Code Council (ICC) Uniform Building Code (UBC) and ASCE 7-16 
all use Vs30 (average shear wave velocity of the upper 30 meters [99 feet]) to classify sites according to 
type of soil/rock for earthquake engineering design.   For each velocity model processed, root mean 
squared error (RMSE) was less than 5%.  MASW results indicate each of the three lithologic units 
underlying the site are classified 'B - ROCK' with Vs30 between 2,500 and 5,000 feet per second and 
provide a quantitative basis to support a site-specific input to DSHA and PSHA and complete engineering 
analysis.  Despite vibratory noise from the dam and electrical power generation, acceptable models of 
shear-wave velocity versus depth in each lithologic unit were generated and compare favorably with 
expected results. A single day of data collection and rapid reduction and interpret results indicate the 
MASW method is valuable tool for nonâ€�invasive characterization of dam sites. Use of MASW-derived 
data improves confidence in seismic hazard analysis by providing formation-specific shear wave velocity 
information. 


