
Geosyntec has played a leading role in the application of state-
of-the-art analyses and seismically-induced ground deformation 
assessments (e.g., liquefaction) evaluations for over 25 years and 
has spearheaded designing economical structures that safely 
resist the loads caused by earthquakes.

Seismic Hazard
Services

Seismic Hazard Analysis & Design Ground Motions
Evaluation of the input ground motions that will determine the seismic 
loads on structures, including seismic hazard analysis for “firm 
ground” site conditions, local site response effects, and development 
of earthquake time histories that reflect the calculated hazard. 
For a sample of a client’s hydroelectric dam sites, Geosyntec performed 
probabilistic seismic hazard analysis (PSHA) calculations. The analyses 
involved implementing the seismic hazard model in two different PSHA 
software programs, comparing the hazard results, and identifying the 
causes of the differences in reported hazard. The benchmarking analyses 
were used as a quality assurance tool to evaluate potential opportunities 
for improvement to the client’s seismic hazard evaluations. Modifications 
to HAZ45 and OpenQuake programs were made to enhance the 
capabilities of the codes. Changes to the implementation of the seismic 
source characterization and ground motion characterization models were 
made, leading to improvements in the quality and consistency of the 
seismic hazard assessments.

Seismic Stability and Deformation Analysis
Calculation of responses of the structure to the seismic loads deter-
mined in the hazard analysis, including liquefaction triggering evalu-
ations, seismic stability analyses, and seismic deformation analyses.  
Geosyntec performed the seismic hazard analyses, field investigations 
and material characterization, and developed geotechnical models for an 
embankment dam. Results of the field investigation and material charac-
terization were used to calibrate constitutive models for the embankment 
soils. A nonlinear finite element analysis was used to evaluate liquefaction 
potential and permanent deformations and to inform the probability of failure 
for a risk analysis of the dam.



Seismic Risk Analysis 
A structured and systematic method for evaluating possible 
outcomes from earthquake events, and to help owners gain a 
better understanding of areas of importance and uncertainty.  
Geosyntec evaluated the seismic risk of a semi-hydraulic fill dam 
constructed in the 1920s in an area of low-to-moderate seismicity via a 
quantitative risk analysis (QRA). Nonlinear deformation analyses were 
used to estimate the likelihood of overtopping, transverse cracking, 
and seismically induced internal erosion. The results of the QRA were 
compared to the client’s guidelines for tolerable risk as part of their 
risk-informed decision making process. A Geosyntec practitioner also 
participated as a subject matter expert in one of the first QRAs for 
an embankment dam as part of a FERC pilot study of risk informed 
decision making.
 

Seismic Retrofit Support
Geosyntec conducted a state-of-the-art investigation and sophisticated numerical analyses for a 172-foot-tall embankment 
dam to evaluate the need for construction improvements to satisfy the embankment stability under prescribed seismic loads.  
Our evaluations concluded the dam response under the expected loads would be acceptable and helped the client save tens of 
millions of dollars in unnecessary seismic retrofits.

Risks are unacceptable, 
except in extraordinary 

circumstances
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For More Information
Glenn Rix (678)-202-9546 | grix@geosyntec.com 

About Us 
Founded in 1983, Geosyntec combines the expertise and experience of over 1500 
scientists and engineers to address complex environmental and infrastructure problems 
all over the world.

Seismic Hazard Services


