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FRONTIER BASIC SCIENCE RESEARCH

OF SEISMIC RESISTANCE

SAFETY OF HIGH ARCH DAMS IN

WESTERN CHINA AND
ENGINEERING APPLICATIONS

[ Innovation ]

To achieve the strategic goal of
preventing the occurrence of secondary
disasters when key projects encounter a
maximum credible earthquake, it conducted
all-around research on basic science
issues, such as site—specific seismic motion
input, seismic response of the dam system,
dynamic resistance of concrete dams, etc.,
during seismic resistance of high arch dams
in the meizoseismal area of western China.
With regard to the rational determination
of the fortification level framework, the
proper understanding of input mechanisms
and the selection of ground motion
parameters, it carried out comprehensive,
systematic and in—depth research. It also
developed the integral and systematic
explicit finite element method and software
for nonlinear wave response analysis, which
can be comprehensively integrated into the
infinite foundation radiation damping, dam
transverse joints and near-field ground—

[ Influence]

The project was rated as “Class A”
outstanding achievements by the National
Natural Science Foundation of China and
received supplemental grants. Its major
research results were applied in seismic
design and review of high arch dams in
the meizoseismal area of western China,
and adopted by the national standard-
Standards for Seismic Design of Hydraulic
Structure (GB51247-2018). The application
of the parallel finite element computing
program of the Xiluodu arch dam in the

controlled sliding blocks, and put forward a
new approach that regards the displacement
and mutation of typical locations as a criterion
for judging the limit state of the overall failure
of the arch dam-foundation system to
evaluate the seismic safety of arch dams. It
initially carried out systematic experiments
and mesomechanics analysis of dynamic
performance of fully-graded dam concrete.
It developed dynamic analysis software for
arch dams based on high—performance
computing platforms, which was applied in
the seismic resistance sector for dams for
the first time.

Tianhe-1 computer was reported by
CCTV’ s News Broadcast program and the
front page of China Daily as an application
example. It has issued 151 (with 51 included
into SCI or El) academic papers at home and
abroad, and published the monograph entitled
Seismic Safety of High Arch Concrete Dams
in Chinese and English versions, which has
had widespread impacts at home and abroad.
It won a special prize at the First China
Hydropower Science and Technology Award
in 2010.
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