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Nuclear power plants are massive structures which play a significant role for energy
production in US. These structures are designed to withstand environmental hazards,
including earthquakes to ensure safety and protection of public health. The seismic hazard
information of each site is considered during the design of the nuclear facility and when new
hazard information becomes available then the seismic resilience of the facility is re-
evaluated and upgraded if necessary.

It is has been observed that certain type of structures, such as embedded massive structures
can affect the response the soil around them and the actual ground shaking that the
structures have to withstand. Despite this known phenomenon, the actual soil-structure
interaction (SSI) effects are not yet well understood. In an attempt to gain a better
understanding the U.S. Department of Energy (DOE) has funded a research project to
investigate SSI at nuclear facilities. The research project is a collaboration between the
Lawrence Berkeley National Lab (LBNL), the University of California, Davis, the University
of Nevada, Reno and the Lawrence Livermore National Lab. Principal investigators are David
McCallen of LBNL, Boris Jeremic of U.C. Davis and lan Buckle of UNR. The research team at
UNR is responsible for designing and building a soil-box and a dedicated shake table as well
as for conducting the SSI experiments using the new equipment.
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Mega frame-core wall system (> 500m)

Core walls Shanghai Tower
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Shanghai Tower, tallest in Shanghai
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® Laboratory size: 345.5 mx127.5 mx30 m;

® 7 shaking tables: 20 x16 m (1) ,6x6m (4) ,D=4.2 (2)
® Water: Shallow water region: 4 m;

Deep water region: 15 m
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Prof. Li of Tianjin Univ.
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o Target: simulate tri-axial soil pressure

o Dimension:13.5mx9mx8.8m

o Loading capa.:69 static actuators (400 ton,£250mm)

+2 dynamic actuators(10ton)
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o Max. specimen size:10mx6mx6m (1/3 scale model)
o Min. specimen size:2mx2mx2m

o Soil pressure: TMpa(equi. to depth of 50m)
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o Max. load:10ton o Max. frequency: 50Hz
o Actuator No.:2 o Max. Dis.:#150mm

With Prof. Du of Beijing
Technological Univ.
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