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Fig.2  Geological section of deforming slope

Fig.3 Trend rose diagram of deforming slope
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Fig.4 The deformation of deforming slope
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Fig.5 The concept model of deformed slope
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1
Table 1 ~ Mechanical parameters of structural planes -1z
Normal Shear Iwternal Tensile
Cohesion
Structural  stiffness stiffness friction ; strength 127
a
surface  /( GPa/m) /( GPa/m) angle/ °© / MPa
o 7 o
2.32 1.73 38 0.23 0.41
1.81 0.92 32 0.18 0.02
2
Table 1  Physico-mechanical parameters of slop rock mass
Natural density Cohesion Friction Bule modulus Shear
Weathering /( Kg/m®) /MPa  angle/® /GPa modulus/ GPa
2500 0.36 32 2.78 32
2650 1.56 55 5.94 5.91
7
Fig.7 Time-history curves of horizontal velocities input
in numerical model
2.2
2.2.1
8~9
80 cm
6
Fig. 6 Numerical model and distribution of monitoring points
of deforming slope
2.2.2
2.1.2
( 6), 8
2.1.3 Fig.8 Variation of the maximum unbalanced force

with time under gravity
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Fig.9 The displacement vector of numerical model after convergence
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Fig. 10 Variation of the maximum unbalanced force

with time under seismic loading
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Fig. 11 Movement states of deformation element at different running time of numerical model
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Formation Mechanism of the Deforming Slope in Left Dam
Abutment of a Hydroelectric Power Station in Northwest

China with and Discrete Element Simulation Method

WU Longke' REN Guangming' ZHENG Xiuhong' CHEN Chao'
SHENG Qixiang® WANG Fei® WANG Haitao’

(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection Chengdu University of Technology Chengdu 610059 China;
2. Northwest Investigation & Design Research Academy State Power Corporation Xi” an 710065 China)

Abstract: Through the investigation of deformed slope in left dam in northwest china by Exploration adits the arti—
cle research the basic characteristics rock mass structure characteristics structural characteristics of slope de—
formation characteristics of slop. Come to a conclusion that the deformed slop formed for a long time. The deforma—
tion occurs slowly in the action of gravity then Earthquake accelerated the deformation of slop. Thus the deformed
slop was formed the slop had no overall instability. Due to the deformed slop formed in a long time the article re—
search formation mechanism of the deformed slope in left dam abutment of a hydroelectric power station in northwest
China with discrete element simulation method. The results show that deforming slope inclined gently by the low-an—
gle rock level under the action of gravity and was instability under seismic loads. The simulation of the subsequent
movement of the slope shows that the movement mode of deformable body is starting-up —high-speed sliding—self-
stabilized. Slop shoulder position fist appear tensile crack in the start-up phase then the middle of slop deformed

finally cut out in the bottom of slop. Topographic amplification effects are also observed from both acceleration and

velocity of the monitoring points of the slope.

Key word: earthquake; rock bedded slope; genetic mechanism; discrete element numerical simulation



