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Aseismic safety research on RCC gravity dam with incised transverse joint
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HUANG Yi-sheng, CHANG Xiao-lin, LI Jian-lin
(1. College of Civil & Hydropower Engineering, China Three Gorges Univ., Yichang 443002, China;
2. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan Univ., Wuhan 430072, China)

Abstract: RCC gravity dam with incised transverse joint is a whole structure approximately due to joint effect of incised transverse
joint. When RCC gravity dam encounters strong earthquake, aseismic safety of dam is mutative with different cracked degrees.
During aseismic analysis by using FEM, considering structure characteristic of tru-cut transverse joint, joined mesh and incised mesh
of incised transverse joint can be simulated by living mesh and killed mesh; and cracked degree can be equaled to discount elasticity
moduli of the whole joined mesh of incised transverse joint. In the end, the aseismic safety of left bank dam monoliths of Jinanqiao
Hydropower Station using above methods are analyzed. The results indicate while left bank dam monoliths of Jinaogiao Hydropower
Station encounters M9 earthquake, cracking of incised transverse joint has little influence on aseismic safety of individual dam
monolith and dam monolith, and dam is safe. This indicates Jinanqiao Hydropower Station RCC gravity dam can withstand the
design earthquake with the reasonable design.
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Fig.1 Upriver elevation of Jinanqiao hydropower station RCC gravity dam(unit: m)
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Fig.2 Meshes of incised transverse joint (white meshes
have been killed, but gray meshes have not been killed)
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Fig.3 Meshes of left bank dam group-foundation
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Fig.5 Principal stress of left bank dam group under static
when incised transverse joint is not cracked(unit: Pa)
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Fig.6 Principal stress of left bank dam group under seis-
mic when incised transverse joint is not cracked(unit: Pa)
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Table 1 Aseismic intensity checkout for dam heel of left bank dam group when incised transverse joint is not cracked
(unit: MPa)

AL RIS AN BEN WHRABMS(*)  R(*)  yeS(x)  R(¥)[ry BHER
@B LI (A C20 0.17 152 1537 1.24 14.37 1.77 x
@B FUEE (B) C20 2.36 7.32 9.68 1.24 9.05 1.77 x
OB LIEE (O C20 3.54 9.09 12.63 1.24 11.81 1.77 x
OB FHEE (D) C20 1.95 436 6.31 1.24 5.90 1.77 x
©IE LYEE (B) C20 2.90 5.47 8.37 1.24 7.83 1.77 x
©B FUEE (F) C20 5.71 3.17 8.88 1.24 8.30 1.77 x

R 2 UIRIAMERATTRN 2 RSN BB TR R (FhL: MPa)
Table 2 Aseismic intensity checkout for dam toe of left bank dam group when incised
transverse joint is not cracked (unit: MPa)

i RIS AN BIEN WHIRABMS(*)  R(*)  yeS(x)  R(¥)[ry BHER
@B FIEE (G C20 5.86 3.63 9.49 12.40 8.87 9.54 \
@B FHEE (HD C20 2.02 1.89 3.91 12.40 3.66 9.54 \
OB EHEE (D C20 2.03 1.69 3.72 12.40 3.48 9.54 \
GHIE FHEE (D C20 1.46 1.03 2.49 12.40 2.33 9.54 \
@B g (K C20 1.41 1.01 2.42 12.40 2.26 9.54 N
@B FHEE (L C20 2.68 1.64 432 12.40 4.04 9.54 \

R3 ERYIBRSPIERELERH
Table 3 Safety coefficients for aseismic stability of left
bank dam group

KH KE) KO8E) KO0.6E) K(O04E) K(0.2E) K(0.0E)

@MEE 2319 2.311 2.301 2.289 2.278 2.234
OB 1.645 1.658 1.666 1.678 1.690 1.772
©IE  1.447 1.450 1.455 1.465 1.480 1.535
WIBHE  1.873 1.859 1.846 1.838 1.815 *
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