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Earthquake resistance safety evaluation of overflow section of Qingtianhe masonry gravity dam
JIAO Yarr tao™", SHEN Zherr zhong®", ZHOU Guo dong®
(a.State Key Laboratory of H ydrology- Water Resources and H ydraulic Engineering, H ohai University,
N anjing 210098, China; b. T he College of Water Conservancy and H ydropower Engineering, H ohai University,
N anjing 210098, China; c. H ohai University Design Institute Co. , Ltd, Nanjing 210098, China)

Abstract: A ccording to the engineering geological conditions of Qingtianhe masonry gravity dam, a three dimensional finite ele
ment model of the overflow dam section was built using the three dimensional finite element method. The response spectrum
method was used to conduct the seismic response and safety evaluation of the dam. In consideration of the load combinations
caused by the seismic loading, the most disadvantaged tensile stress superposition principle was adopted to linearly superpose
the static and dynamic calculation results, and the comprehensive static dynamic response was obtained. On the basis, the
strength and stability against sliding of the dam were analyzed and evaluated. T he results showed that the strength of the dam
meets the standard requirement under the static and dynamic loadings with seismic intensity of level VII; the safety coefficient of
stability against sliding of the dam foundation is 3. 47, which is greater than the minimum safety coefficient allowed by the
standard; and how ever, the carrying capacity of dam foundation is insufficient and needs to be reinforced.
Key words: masonry gravity dam; three dimensional finit e element method; mode superposition response spectrum method; static

response; dynamic response; superposition of static and dynamic stress; most disadvantaged tensile stress superposition principle
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Fig. 1 Structure of the typical section of overflow dam
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Fig.2 The finite element mesh of dam body and foundation
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Tab.1 Material parameters of dam and its foundation

for the static calculation

R PV GPa WIKALL  EEJE/ (kg* m?)
PRVPEEILIS 3.50 0.25 23.00
200 5 BB iR 22.50 0. 167 24. 00
C10 e 15. 00 0. 20 24.00
SR 1 10. 00 0.35 23.40
59 WAL A 18. 00 0.30 26.90
TR A 28. 00 0.25 27. 40
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Fig.3 First sixorder vibration mode diagrams of dam body
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Tab.2 Value of earthquake response spectrum
B 4 [l 47 451 %/ H 2 EEIEE I SN

1 3.258 0. 307 2. 000
2 3.754 0. 266 2. 000
3 7. 006 0. 143 2. 000
4 7. 689 0. 130 2. 000
5 7.873 0. 127 2. 000
6 11.471 0.087 1. 870
7 12.307 0. 081 1.810
8 13. 194 0.076 1.760
9 15. 183 0. 066 1. 660
10 15.610 0. 064 1. 640
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Fig.4 Stress distribution of intermediate section of dam
body under the normal storage condition
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Fig.5 Stress distribution of intermediate section of dam

body under the dynamicloadings
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Fig. 6 Stress distribution of intermediate section of dam body

under the earthquake condition
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