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Seismic Analysis of Certain Slope with Safety-related Water Intake Structure
ZUO Baocheng, ZHENG Wentang
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract ; [ Introduction ] Nuclear power units stop operation when intake tunnel fails to work under the earthquake, then it needs ad-
equate water to ensure the preheat discharge and safety shutdown. Seismic analysis of slopes with safety-related water intake structure
is the one of the important content for NPP seismic safety assessment report. [ Method | To take a slope with certain safety-related wa-
ter intake structure, we proposed a suitable seismic checking method and calculation flow for slopes with safety-related water intake
structure. [ Result]The results we obtained demonstrate that the static analysis method takes into account the spatial difference of dy-
namic amplification coefficient of slopes under earthquake, and can consider further deformation and nonlinearity, while the dynamic
analysis method can show the temporal and spatial effect of earthquake influence coefficient. The results show that point safety method
is more appropriate for evaluation of slope stability. [ Conclusion ] This work provides some guidance for further seismic analysis of
NPP slopes with safety-related water intake structure.
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Fig. 1 Location illustration of Yaoguzui slope with safety-related

water intake structure
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Fig. 1 Numerical calculation model of Yaoguzui slope
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Tab. 1 Parameter choice of the earthquake influence coefficient and safety factor
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Tab. 2 List of calculation parameters for Molar coulomb elastic-plastic constitutive model
" WSRO E THIA L RBR K BIUIRE G iR ¢ FEAES @ PP gy
GRS (g-em™)  /GPa M /GPa /GPa /kPa /(%) /kPa
i XA B 1.94 0. 05# 0. 30 4.17E-2 1.92E-2 60 29.0 0
R KA ) 2.53 0.81# 0.22 0. 482 0.332 400 35.1 2.45
MR AE B A 2.59 4. 69# 0.22 2.79 1.92 1010 52.6 49.6
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Tab. 3 List of calculation results for strength reduction method
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THZ + AE + + /K A48 +SL-2 M 081
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Fig. 3 lllustration of sliding surface and plastic zone of slope under

the SL-2 earthquake condition with excavation, gravity stress, water
pressure( F; =1.23 when o, =0. 144 and «, =0. 096)
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Fig. 4 Numerical calculation model of Yaoguzui slope with linear

weathering condition
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Tab. 4 List of correlational geotechnical parameters

KRy e  BEEfhe  PURIREEY

AR /kPa /(%) /kPa ZE
R R A A 60. 00 29. 00 0.00 1
ik KAk A A 116. 67 30. 02 0.41 1
SR A 173.33 31.03 0.82 12
GRS 230. 00 32.05 1.23 13
SR A 286. . 67 33.07 1.63 14
SN LA IR 343.33 34.08 2.04 15

FRERAL AT 400. 00 35.10 2.45 16 ~18

WAL AR 1010.00 52. 60 49. 60 19
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Tab. 5 List of calculation results with correlational
geotechnical parameters
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Fig. 5 lllustration of sliding surface and plastic zone of slope
under the SL-2 earthquake condition ( F, =1.916)
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Fig. 6 Acceleration of slope with SRSS under the SL-2

earthquake condition
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Fig. 7 lllustration of maximum unbalanced force and sliding

surface of slope under the SL-2 earthquake condition
( strength reduction factor is 1. 19)
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Fig. 8 Dynamic numerical calculation model of Yaoguzui slope
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Tab. 6 List of dynamic calculation parameters for viscoelastic-plastic dynamic constitutive model

i FEARDEE  BYUIBGE AR SheRMRE SRS SHIRRRECE: ZhDTUIRLER: RROD BRI BihiomEE na TR
AR Vy/(ms™h) V/(msT) p/(geem’)  Ey/GPa 1 K,/GPa  Gy/GPa  ¢/kPa  ¢/(°) o/kPa Vet
XL 2129 478 1.94 1.31 0. 47 8.79 0. 44 60 200 1.00 0.003
AR 3273 1 435 2.53 15. 36 0.38 27.10 5.21 400 35.1 2.45 —_
WAL 4708 2518 2.59 46. 14 0. 30 57. 41 16. 42 1010 52.6  49.60 —
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Fig. 9 Dynamic calculation results of Yaoguzui slope
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