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Tab. 1 Concrete compression hardening and tension stiffening coefficients

JER;F1/MPa  JEAGARSAPENB(H BN F1/MPa  SLARARSAPENBE | | N D/ MPa FEAGAE RN R FIN D/ MPa SR S A
18.291 000 0 2.612 920 0 6.356 818 0. 008 668 0.512 839 0. 000 556
26. 130 000 0. 000 802 2.177 433 0. 000 028 5.399 537 0.010 165 0. 454 289 0. 000 653
19. 027 580 0. 002 456 1.334 831 0. 000 149 4. 689 100 0.011 655 0. 409 810 0. 000 749
13. 095 290 0. 004 080 0.919 801 0. 000 257 4. 141 917 0.013 141 0. 374 705 0. 000 846
9.751 105 0. 005 638 0. 715 546 0. 000 359 0.128 123 0. 003 806
7.710 469 0.007 162 0. 594 050 0. 000 458
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Fig. 4 Tensile damage image
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Fig. 5 Stress time history curves of slope points

B[] /s
Bl 6 T TR 2k

Fig. 6 Displacement time curves of dam crest
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Tab.2  Stress summary of slope points and displacement summary of dam crest

R 41/MPa %/ mm
ﬁ$ > ¥ > v
JIGE] i) T[] S EN| NG i) AT i) |
1 -0.40~0.21 —-0.04~0.02 -1.05~0.43 -5.64~4.61 -0.02~0.02 -1.39~1.29
2 -0.78~0.41 -0.08~0.04 -1.97~0. 89 -7.80~8.70 -0.02~0.02 -1.31~1.19
3 -0.81~0.46 -0.08~0.05 -2.56~1.06 -7.98~9.02 -17.40~17. 80 -2.76~2.50
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Seismic simulation analysis of concrete gravity dam
based on added mass method

WANG Zhi-kun, YANG Lu
(School of Architecture and Civil Engineering , Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to study the dynamic response of the concrete gravity dam during earthquake, the correctness of
the ABAQUS 3D added mass subroutine was proved through the simulation of Koyna earthquake, and the dynamic
responses of Taolinkou dam under the action of the Qian’an seismic waves were simulated. And studies of the
influences of three directions of the earthquake acceleration during earthquake have been carried out. It is found
from analysis results that the damage did not occur, but the maximum tensile stress of the downstream mutation
reached 2. 56 MPa, less than the critical value of the dynamic tensile strength of concrete 2. 6 MPa slightly, to
which more attention should be paid in the design. In the design, the slope is advised to make a circular arc shape
in order to reduce the stress concentration. During the earthquake, the displacement in the vertical flow direction
reached 17. 87 mm, which is extremely easy to cause the adjacent dam to collide. So during the construction of
works, it can be avoided by transverse joint grouting. Counting the earthquake actions of three directions at the
same time is the most unfavorable for the dam body, and the acceleration of the vertical direction and the
acceleration of vertical rivers direction all have important influences on the seismic analysis. And the practice of
only considering the seismic action of a certain direction is seriously distorted. This seismic simulation analysis is
expected to provide more insights into the seismic performance of the gravity dam and to optimize the seismic

measures.

Key words: hydraulic aseismic structure; added mass method; gravity dam; hydrodynamic pressure;

simulation analysis



