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INTRODUCTION

CONCLUSIONS

Design Strength Factors that Account for Basin Effects 
during Subduction Zone Earthquakes

EFFECTS ON DURATION

- Subduction earthquake recordings are from four deep basins in Japan.
-  Recordings are extracted from the K-NET and KiK-Net database. 

COLLAPSE FRAGILITIES

This research was funded by the National Science Foundation under award number EAR-1331412. The computations were facilitated through the use of advanced 
computational, storage, and networking infrastructure provided by the Hyak supercomputing system at the University of Washington. 
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BASIN EFFECTS ON SPECTRAL ACCELERATION
-  Basin amplification factors are computed using the ratio 
of GMPE residuals of inside-to-outside basin recordings. 
- Residuals are computed using the 2016 BC-Hydro 
Subduction GMPE.

PUGET LOWLAND BASINS-  Deep sedimentary basins tend to 
increase the intensity of earthquake 
ground motions. 
-  Basin amplifications on spectral 
acceleration are not directly included 
in the seismic hazard maps used in 
U.S. building codes. 
-  The Pacific Northwest has 
several deep basins (Seattle, 
Tacoma, and Tualatin basin) 
and the potential for large- 
magnitude subduction 
earthquakes.

- Simulating M9 earthquakes from 
the Cascadia Subduction Zone.
- Comparing physics-based 
ground-motion simulations 
with earthquake 
recordings from similar 
tectonic environments 
and basins with 
similar properties.  
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-  Ground motions recorded inside basins have (1) 
larger spectral accelerations, (2) longer durations, 
and (3) more damaging spectral shapes.
- Inside basin motions result in lower collapse 
capacities than motions recorded outside the basin.
- Basin design strength amplification accounts for 
the effect of basins and reduces the risk to structural 
collapse.
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