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The presentation discusses the lessons learned from the recent failures of the Daikai Station in Japan, 
during the Hyogoken-Nambu earthquake of January 17, 1995, and the failure of the Longxi Tunnel in 
China during the Wenchuan earthquake of May 12, 2008. While there are fundamental differences 
between the two tunnels: the Daikai Station had a rectangular cross section and was built by the cut-
and-cover method in soft soil, and the Longxi tunnel had a horseshoe cross section and was mined in 
rock, there are also similarities in how the load and displacement transfer occurs between the 
surrounding ground and the structure, as well as the key role that the relative stiffness between the 
structure and the surrounding ground plays on seismic response. A number of numerical simulations 
were conducted to understand the seismic response of the tunnels during the earthquakes and 
predict the damage observed. The simulations show that appropriate numerical tools with 
representative material models that adequately approximate the response of ground and structure 
during cycles of loading can reproduce field observations and thus may be used for design. The 
research seems to indicate that 2D simulations with motions perpendicular to the axis of the tunnel 
may under-predict the tunnel response, so 3D models appear necessary.
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Dr. Bobet is the Edgar B. and Hedwig M. Olson Professor in Civil Engineering at 
Purdue University. He holds a bachelor’s and master’s degrees in Civil 
Engineering from Technical University of Madrid in Spain and a Doctor of Science 
degree from Massachusetts Institute of Technology. He has extensive experience 
in practice. He was senior geotechnical engineer at Euroestudios, consulting 
engineers, in Spain, for four years, and construction manager at Ferrovial, Spain, 
also for four years. Dr. Bobet’s areas of interest include rock fracture mechanics, 
wave propagation through fractured media and underground structures.
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He has authored or co-authored more than two hundred technical publications. He serves on the 
Editorial Board of a number of Journals and is the Co-Editor in Chief of Underground Space Journal. He 
was elected member of the Board of Directors of the American Rock Mechanics Association in 2009, and 
served as its President from 2013 to 2015. He was the Chair of the 2012 U.S. Rock 
Mechanics/Geomechanics Symposium and is a member of the Geotechnical Advisory Board (GAB) of the 
Panama Canal. He was appointed a High-end Foreign Expert by the Government of China in 2016. Dr. 
Bobet has received a number of awards, including the ASCE 2011 Ralph B. Peck Award, the 2012 National 
Award for Significant Contributions in Science and Technology - SENACYT Panama, and the 2012 ARMA 
Research Award. In 2016, he was elected Fellow of the American Rock Mechanics Association, where he 
currently serves as Chair of Fellows. 
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