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Study on Influence of Dam Foundation Shallow Unloading and Stability of

High Arch Dam with Complicated Rock Foundation
YANG Bao-quan ZHANG Lin" HU Cheng~giu CHEN Jian—e
( State Key Lab. of Hydraulics and Mountain River Eng. School of Hydraulic and Hydroelectric Eng. Sichuan Univ. Chengdu 610065 China)
Abstract: Considering the influences of shallow unloading and relaxation rocks a 3D geo-mechanical model test and 3D nonlinear FEM
calculation were carried out to study the global stability of high arch dam and foundation of Xiaowan Project using different sizes and
mechanical parameters of rhombus small blocks. At the same time the main geological structures and the reinforcing schemes at the
dam abutment and dam foundation were simulated. In order to carry out strength-decreasing test the major weak structural planes were
simulated using temperature analogous material. The shallow unloading zone of dam foundation was simulated using dense element. The
model tests and calculations showed that the rocks nearby the dam heel and dam toe cracked firstly( corresponding to model test) or ap—
peared plastic zone firstly( corresponding to calculation) affected by the shallow unloading rocks in the process of overloading test and
finally the crack or the plastic zone transfixed nearby the upstream dam heel which showed the shallow unloading rocks have a certain
influence on the stability of dam and foundation.
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Fig.1 Cross-section of engineering geology along centralline of arch dam in Xiaowan Hydropower Station ®°
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1
Tab.1 Physico-mechanical parameters for simplified unloading rocks of dam foundation
My E,/(10° MPa) Sy c,/MPa Mo E, /MPa S ¢,, /MPa
A 0.29 8 1.0 0.5 0.29 26.67 1.0 0.001 7
B 0.29 8 1.2 1.0 0.29 26.67 1.2 0.003 3
C 0.28 13 1 0.5 0.28 43.33 1 0.001 7
D 0.28 13 1.2 1.0 0.28 43.33 1.2 0.003 3
975 m
E 0.28 13 1.3 1.5 0.28 43.33 1.3 0.005 0
F 0.28 18 1.2 1.0 0.28 60 1.2 0.003 3
G 0.28 18 1.2 1.5 0.28 60 1.2 0.005 0
H 0.28 18 1.3 1.5 0.28 60 1.3 0.005 0
0~5m 0.28 14 0.8 0.3 0.28 46.67 0.8 0.001 0
975 m
5~20m 0.28 16 1.2 1.3 0.28 53.33 1.2 0.004 3
m P ; ¢ () (200711 ) )
A ~H 975 m 0~5m5~20m
¢ () (200711 ) )"
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Fig.3 Condition of simulation dam abutment excava—
tion unloading rocks use rhombus small blocks
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Fig.7 Relationship curves between displacement 5, and over—
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