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STUDY ON NUMERICAL SIMULATION OF TECTONIC STRESS FIELD
BEFORE AND AFTER RESERVOIR IMPOUNDING IN THE HEAD AREA OF
THE THREE GORGES

CHEN Shu-jun* # 3, YAO Yun-sheng" 3, ZENG Zuo-xun®, LIU Li-lin*, LI Xi-guang®
(1. Institute of Seismology, China Earthquake Administration, Wuhan 430071, China; 2. Wuhan Institute of Earthquake Engineering,
Wuhan 430071, China; 3. Crustal Movement Laboratory, Wuhan 430071, China; 4. China University of Geosciences,
Wuhan 430074, China; 5. Earthquake Administration of Guangxi Autonomous Region, Nanning 530022, China)

Abstract: The main problem on simulation of tectonic stress field after reservoir impounding in the head area of
the Three Gorges is the influence of “canyon effect” and “rock soften”. For the first time, taking the terrain,

water load distribution, infiltration range and the fault units into account, the 3D numerical modeling of the upper
crust of the Head Area of the Three Gorges is established on the software platform of Marc to reflect the change of
tectonic stress field under the load cases—water lever 175 m and 135 m. From the numerical simulation results, it
is discovered that under water level 135 m, the maximum principal stress descends(3.5-5.0 MPa) is connected with
the activities of high angle normal fault and these changes are more obvious under water level 175 m. The idea
of “secondary induced earthquake”, “potential induced seismic source in reservoir” and “superposition seismic
source” are presented first. Moreover, the effects on the stability of area fault and the seismogenic environment in
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Zhigui and Badong after impoundment are analyzed.

Key words: rock and soil mechanics; tectonic stress field; seismogenic environment; the Head Area of the

Three Gorges; numerical simulation
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Fig.3  Units of the modeling divided by the faults
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