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Stability Analysis of High Stilling Pool Slope of a Hydropower Station Based on DDA
CUI Jiarr jian, SHEN Zher zhong, SUN Dan
(State Key Laboratory of Hydrology- Water Resources and H y draulic

Engineering, H ohat University, N anjing 210098, China)

Abstract: The software FLAC3D based on the nonlinear finite difference method was used to obtain the position of potential

sliding surface of the high stilling pool slope in a hydropow er station. A block system analysis model was developed based on the

discontinuous deformation analysis ( DDA). This model was used to analyze the relationship between the displacement and

strength parameter of the current slope and reinforced slope, which provided the ultimate internal friction angle and the corre

sponding stability safety factor of the slope before and after reinforcement. T he results showed that the slope has a relatively

smaller safety factor and is likely to be instable before reinforcement. A fter the reinforcement with the prestressed anchor cable,

the safety factor of the slope increased significantly to meet the requirements of normal operation.
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Fig. 1 The 22 geological section of the high stilling pool slope
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Fig.2 T he fissure, fault, structural surface, and DDA model

range at the 2-2 section of the high stilling pool slope
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Table 1 The physical and mechanical param eters of rock,

fissure, fault, and structural surface
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Fig. 3 Distribution of shear strain increment and velocity

vector of the slope before reinforcement

4
Fig. 4 Distribution of plastic zone of the slope under the

ultimate state before reinforcement
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Fig.5 DDA model of the present slope

BRI OO ) DDA S48 R UL s A7 A8 Bl 985 A 7
FH AR A ARG R WK 6. A I ET LU, 4
TENS SN A B AR T35 T 31 98 I, A3 W A X i)
Y AR (I, HL B v SN D 8 T RROE, %
FE A JF AR B R SN BN AL . BR T RS 7K B EAEH]
TP AT BLAE, LI R AL RS AN 1 BV R T Sl A PR
AT A A o 2 RS D 31 98 I, BN AL X 1)
RifsHy 13 89 em Y WIALHE h— 5. 64 cm; I 24 A BESE A 3Rk
231 97 I, AEBEE I e KVHEE I D EL step= 250 20 I 3134
M X AL K 793, 05 em Y AL - 250. 15 em. #J
T, ORI AL R AT AR . B ik, W] LA W AER P51
AR IR B TR 0 (K5 00T, BILIRAZ S8 ([ 1) 98 38 2 i

W waMR .73



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

TR AR PR Y R S 31 98 o BRIV, A BIA S AE WS H A A
PEGESRT 31 98, WL SRR 5E 1, A RAEAE W 3 I W
FESES/NT 31 98, WINB AL sh (ks K e 2, U BOR B

(step= 250 )
Fig. 6 Variation curve of the displacement at the observation point with
the internal friction angle of the potential sliding surface (step= 250)
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Fig.7 Sliding condition of the slope when the internal friction
angle of the potential sliding surface is 31. 97 (step= 250)
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Fig. 8 Schematic diagram of the layout of prestressed anchor cable
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Fig. 9 Variation curve of the displacement at the observation point with

the internal friction angle of the potential sliding surface (step= 230)
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Fig. 10 Sliding condition of the slope when the internal friction
angle of the potential sliding surface is 27. 68° (step= 250)
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