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THEORETICAL INNOVATION OF SOIL DYNAMICS
AND THE EVALUATION SYSTEM FOR THE
SEISMIC SAFETY OF EARTH-ROCK DAMS

[ Innovation ]

The project developed the world’ s first
vibration triaxial apparatus, created the first soil
dynamics laboratory in China, and put forward
the mechanisms of generation, dissipation and
diffusion for pore water pressure under soil
vibration as well as the soil liquefaction mechanism
at home and abroad, and built the evaluation
method for soil liquefaction in China; established
IWHR nonlinear dynamic constitutive model , and
created the seismic safety evaluation and design
thoughts for earth—rockfill dams in China, laying
a theoretical foundation and leading status for
soil dynamics and seismic resistance research of
geotechnical engineering of China; established the
seismic analysis and safety evaluation methods
for geotechnical engineering in combination

[ Influence]

The research group delivered a report
entitled “several findings among soil liquefaction
characteristics” at an international academic
seminar held in the UK in 1980, gaining high
praise from the international academic circles
and peers; international well-known scholars
including Finn specially introduced Academician
Wang Wenshao’ s research achievements in
a whole chapter of the book, Soil Mechanics -
Transient and Cyclic Loads, which was published
after the seminar. The “evaluation standard for
less cohesive soil liquefaction” has become
an evaluation method for extensive citations

with indoor and field tests as well as prototype
earthquake damage - numerical simulation
- physical simulation, which were validated by
the 5.12 earthquake damage of the Zipingpu
concrete faced rockfill dam; initially put forward
the analytic method and discrimination standard
for the maximum anti—seismic capability of high
earth-rock dams based on deformation, stability,
anti-seepage body and foundation safety after
the Wenchuan Earthquake, in order to tackle the
new anti-seismic demand of high earth—-rock—
fill dams; established the anti-seismic safety
evaluation system for high earth—-rock dams in
combination with deformation and stability analysis
as well as overall and local stability analysis.

and applications worldwide. The evaluation
approach for soil liquefaction in China created
by the project has been adopted by the norms
of industries such as hydraulic engineering,
hydropower, civil engineering and construction,
and is still used today. The evaluation principle
and method for the anti-seismic safety of high
earth—-rock—fill dams based on deformation,
stability, anti-—seepage body and foundation
safety were adopted by the formulation of
national standards and the revision of industry
standards after the 5.12 Wenchuan Earthquake.
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