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Study on the influence of seismic response of high arch dams

considering reservoir bottom absorption
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Abstract: The compressibility of reservoir water and the influence of reservoir-bottom silt on the seismic response of
the structure are taken into account to establish the high arch dam-reservoir water-foundation system model of
Jinping-1 Arch Dam, and the feasibility of using the acoustic-solid coupling method to simulate the effect of
reservoir water on the dam body is verified by comparing it with the dynamic water pressure calculated by the
Westergaard method. The absorption of silt deposited at the bottom of the upstream reservoir is simulated by
different reflection coefficients of the reservoir bottom set in the model; seismic records that conformed to the
hydraulic code response spectrum were selected as input based on the site conditions, and the response values of
dynamic water pressure at the arch crown beam of the concrete dam under the action of vertical-incidence
earthquakes with different bottom reflection coefficients were analyzed and studied. The results showed that the
magnitude of the bottom reflection coefficient has a significant effect on the dynamic water pressure results at the
arch crown beam, and the dynamic water pressure results increase with the increase of the reflection coefficient,
and the difference of the dynamic water pressure at the heel of the dam with adjacent reflection coefficients becomes
larger.
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Fig.1 Schematic diagram of dam-foundation-reservoir water interaction and boundary conditions
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Table 3  Impulse type seismic tensile stress MPa
75 305 m &b i 150 m &b i 0 m &k
EEIEY
AR(EL) (A2 ARR3)  AR(H4) PEGES) ARGR6)  ERRT) (RS ARE(HE9)
1.0 0.65 0.66 0.64 7.93 0.87 8.01 2.25 2.07 4.69
0.8 0.63 0.65 0.64 7.95 0.78 7.88 2.21 2.01 4.42
0.6 0.63 0.84 0.63 8.04 0.83 7.83 2.14 2.04 4.27
0.4 0.64 0.89 0.62 8.13 0.95 7.87 2.18 2.23 4.12
0.2 0.64 0.86 0.63 8.22 1.11 7.93 2.15 2.37 4.03
0 0.63 1.29 0.63 8.33 1.23 7.97 2.13 2.48 3.78
F 4 dERKIR B HER [ )
Table 4 Non-impulse type seismic tensile stress MPa
55 305 m b Il 150 m b i 0 m Ak
R EN
F(ai1) PEE(R2) AR(3)  AR(xi4) PEE(RS) AR(x6)  AR(HT) WHEE(K8) AR(H9)
1.0 0.64 1.06 0.59 8.19 0.83 7.06 2.39 3.03 5.35
0.8 0.63 0.92 0.60 8.11 0.78 7.13 2.31 2.77 5.19
0.6 0.62 0.65 0.60 8.10 0.88 7.16 2.26 2.77 4.87
0.4 0.63 0.67 0.61 8.09 1.07 7.38 2.24 2.84 4.83
0.2 0.64 1.41 0.61 8.12 1.14 7.47 2.26 2.91 4.25
0 0.65 1.32 0.62 8.16 1.33 7.57 2.27 2.97 4.06
x5 BMEMEER S
Table 5 Impulse type seismic compressive stress MPa
75 305 m &b Il 150 m &b i 0 m &k
EETES ¢
AR(EL) hEE(SR2) ARGR3)  AR(E4) PEGES) ARGR6)  ER(AT) (RS AR
1.0 -2.52 -9.24 -2.96 -4.98 -12.18 -4.56 -10.94 -8.09 -6.83
0.8 -2.63 -9.12 -2.92 -4.78 -12.25 -4.47 -10.30 -7.45 -6.27
0.6 -2.86 -9.10 -2.91 -4.66 -11.77 -4.41 -10.00 =7.06 -6.32
0.4 -3.00 -9.29 -2.91 -4.63 -12.51 -4.36 -10.24 =7.20 -6.34
0.2 -3.06 -9.10 -2.95 -4.63 -12.58 -4.32 -10.45 -7.38 -6.35
0 -3.14 -9.47 -2.97 -4.65 -11.98 -4.28 -10.64 =7.54 -6.44
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Table 6 Non-impulse type seismic compressive stress MPa
WiiE 305 m &b W 150 m &b HE 0 m Ak
TR EY
EROED) TE(R2) ARES3) ER(E4) PEES) AR(EG6)  ERAT FH(HE8) AR(RI)
1.0 -3.30 -10.71 -3.53 -6.13 -13.52 -4.66 -10.37 -7.82 -6.84
0.8 -3.49 -10.86 -3.54 -6.16 -13.62 -4.47 -10.19 -7.35 -6.48
0.6 -3.67 -10.97 -3.54 -6.19 -13.74 -4.44 -10.15 -7.44 -6.55
0.4 -3.84 -11.14 -3.54 -6.19 -13.87 -4.47 -10.14 -7.59 -6.62
0.2 -4.00 -11.27 -3.53 6.19 -13.99 -4.50 -10.16 =7.71 -6.71
0 -4.07 -11.56 -3.41 -6.18 -14.07 -4.50 -10.37 -7.81 -6.75
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