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TWO-AND THREE-DIMENSIONAL
THEORY AND METHOD FOR

THE LIMIT ANALYSIS OF
GEOTECHNICAL MECHANICS

[ Innovation ]

Landslide is a key disaster that is frequently
encountered in the natural world and during basic
engineering construction. Since 1980s, supported by
various national programs and combined with world—
class projects such as the Xiaowan, Three Gorges and
Hongjiadu Hydropower Stations, the research group
had applied the upper and lower bound theorems of
plasticity mechanics to establish a general two- and
three—dimensional limit analysis methodology for
slope stability, bearing capacity and earth pressure,
that boasts a rigorous theoretical basis and integration
of mathematics and mechanics. The system includes
the improved Morgenstern—price method that plays
an important role in the slope stability analysis field,
the two—and three—dimensional upper—bound method
based on inclined slices , the rigorous theory proof for
Pan Jiazheng's maximum and minimum principle, etc.

[ Influence]

The project principal has issued nearly 120
high—level papers (with 16 included into SCI) relating
to this project and two representative monographs—
Soil Slope Stability Analysis—Theory, Method and
Program and Rock Slope Stability Analysis—Theory
, Method and Program , which have been cited for
2,244 and 955 times respectively in the Chinese
Citation Database. The improved calculation formulas
for the Morgenstern—Price and Sarma methods have
been classified as designated calculation methods
by four design specifications for rolled earth-rock
dams, slope projects, etc. The slope stability analysis
software STAB and EMU that were compiled based
on the achievements of this project have been applied
by nearly 260 users, including water conservancy
and hydropower, industrial and civil buildings, etc.,
and listed into the directory of computer software for
the investigation and design of water conservancy

Main Contributor : Chen Zuyu, Wang Xiaogang, Wang Yujie, Sun Ping

Award-winning Unit : Department of Geotechnical Engineering

Major research achievements have been successfully
applied in Three Gorges, Xiaolangdi, Zipingpu, Jinping
First Stage, Hongjiadu, Xiaowan and other key
engineering projects. The Right Bank High Slope of
the Zipingpu Hydropower Station that was designed
and built with the analytic method of this project as a
key tool had undergone the test of 11-degree strong
shock in the 5.12 Wenchuan Earthquake, and ensured
the safety of conveyance tunnels, flood discharge
tunnels and spillways of the hydropower station,
making it a successful case history of engineered
slope projects undergone with a strong seismicity.

and hydropower projects (2017), which was
conferred by the China Water Conservancy and
Hydropower Investigation and Design Association
(CWHIDA). The research work has solved key
technical issues for a number of projects, such as
Manwan, Tianshenggiao, Longtan, Three Gorges,
Xiaolangdi, Jinping First Stage, Xiaowan, Hongjiadu,
etc., and relevant results have won two prizes of
the National Science and Technology Progress
Award as well as 12 scientific and technological
progress awards at provincial and ministerial levels.
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