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Seismic subsidence fragility analysis of high CRFDs based on MSA

PANG Rui', KONG Xianjing"*, ZOU Degao"*, XU Bin'"?
(1. School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Coastal & Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: MSA is a fragility analysis method which is recently proposed and in view of discrete intensity
factor, provides an effective approach for structural safety evaluation. However, this method is less applied
in the field of earth-rockfill dams engineering. In this paper, crest settlement ratio is selected as the perfor-
mance evaluation index in view of HCRFD, the seismic subsidence damage of HCRFDs was suggested di-
viding in mild, moderate and severe damage three standards. Considering the uncertainty of earthquake, fra-
gility analysis is carried out with MSA, and the fragility curves and probability corresponding different dam-
age grades are acquired, which can provide criterion and reference for the dam evaluation under the strong
earthquake. In addition, seismic fragility analysis results of different stripe numbers show that decreasing
the number of horizontal stripe appropriately has little influence on the result of fragility, thus it is condu-
cive to the reduction of calculation conditions.

Keywords: high CRFDs; seismic subsidence deformation; fragility analysis; MSA method; damage grades
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Study on the design of joint sealing material and failure mechanism

of adhesive layer under water pressure and deformation

LI Bingqi', ZHANG Yuchi', LI Zeyang’, LIU Xiaonan’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Mathematics, The University of Manchester, Manchester, M13 9PL, United Kingdom ;
3. Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The damage and leakage of contraction joint in hydraulic structure will impact the safety of the
structure. In this work, the authorsintroduce Cohesive Zone Model (CZM) into Finite Element Model
(FEM) to simulate the damage process of joint sealing material under water pressure and deformation
based on the tunnel across Yellow River on middle route of the South-north Water Transfer Project. We
compare the results from simulation analysis with the strain-pressure curve from indoor pump-in test, and
propose the fracture energy of CZM which fitted to bonding layer of joint sealing material. Furthermore,
the impact of the width of contraction joint and the depth of joint sealing material on ability of resist to
water pressure are discussed, which prove the validity of parameters. We also analyze the relation among
contraction joint deformation, width of contraction joint, depth of joint sealing material and carrying capaci-
ty under the situation that the system bearing deformation and water pressure. The results provide theoreti-
cal foundation for physical mechanics design of joint sealing material and guidance for structure design of
contraction joint.

Keywords: CZM; interfacial debonding; reverse water pressure; FEM; contraction joint; joint sealing mate-

rial; failure mechanism
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