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Analysis of effects of “5.12” Wenchuan Earthquake on Zipingpu Concrete
Face Rock-fill Dam

CHEN Sheng-shui  HUO Jia-ping ZHANG Wei-min
(Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Zipingpu Concrete Face Rock-fill Dam was considerably damaged by “5.12” Wenchuan Earthquake. The site
investigation showed that the maximum permanent settlement was about 100 cm and the horizontal displacement was about 60
cm as a result of the earthquake. The separation between the concrete face and the cushion layer plane was large in area, the
dislocation of the construction joints of the concrete face above the reservoir water level was obvious, and the crushed damage
of the vertical joints of the concrete face also occurred because of the permanent displacement due to the earthquake. Based on
the field investigation, the damage mechanism was analyzed, and proposals were put forward on the future analytical
computation of the earthquake effects on concrete face rock-fill dams, anti-earthquake design and the principle for the
rehabilitation of the Zipingpu Concrete Face Rock-fill Dam damaged by the earthquake.
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Fig. 1 Layout of Zipingpu Concrete Face Rock-fill Dam
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Fig. 2 Typical section of Zipingpu Concrete Face Rock-fill Dam
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Fig. 3 Relationship between settlement and time of Zipingpu
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Fig. 4 Distribution of settlement of dam top after the earthquake
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Fig. 5 Distribution of internal settlement of dam along elevation after the earthquake (section 0+251)
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Fig. 6 Distribution of vectors for horizontal displacement of dam top after the earthquake
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Fig. 6 Distribution of vectors for horizontal displacement of downstream dam slope
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Fig. 8 Distribution of internal horizontal displacement of dam along elevation after the earthquake (section 0+251)
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Fig. 9 Cracks of wave protection walls and dam top pavements aroused by the earthquake
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Fig. 10 Cracks of downstream dam slope and dam top aroused by 12

the earthquake Fig. 12 Damage of anti-seepage face of Zipingpu Concrete Face

Rock-fill Dam aroused by the earthquake
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Fig. 13 Distorted Z-type steel bars of construction joints

Fig. 11 Differential settlement between dam abutment and dam

body aroused by the earthquake
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Fig. 15 Seepage amount-time hydrograph of dam
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