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Tab. 1 Monthly average temperature in the dam area
Aty 11 2] 31 45 51 6J] 7H 8H 9J] 101 114 121
S 9.2 10.3 13.6 18.8 22.9 253 27.5 273 25.0 21.7 18.2 12.0
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Tab.2 Calculation parameters of dam materials

Mohr-Coulomb Jit % 1]

3 JEE d SR 3 B A I Ve o
A WATREE AR B/ (kg/m?)  FEMEREI/GPa JAMSEL  BURISRE/MPa  HUREE/MPa DI B J1MPa

B CISER =N 2390 27.5 0.19 1.92 20.7 45 1.99
AP C150RE =4 Fic 2400 328 0.17 2.03 18.4 45 1.89
TG Je FE Ry C20% A& =4 2 400 30.0 0.17 2.0 20.0 45 2.00
L, LS WS C25H A KL 2410 37.4 0.19 2.15 41.8 45 2.00
s lin) C2578 3 44 2390 27.5 0.19 2.53 28.5 45 2.52
iERiE C25TR I 24t 2360 322 0.17 2.39 27.8 45 2.24
i L T C40%H A L 2410 374 0.19 222 23.0 45 2.05
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Fig. 7 Upstream displacement along the river direction of the Fig 8§ Maximum river-oriented displacement of the dam body
dambody at normal reservoir water level (safety factor=1) under three methods
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Fig. 9 Yield of typical dam cross-sections under different water head overload coefficients
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Fig. 10 Yield of typical dam cross-sections under different strength reduction coefficients
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Ultimate bearing capacity and safety assessment of roller-compacted

concrete gravity dams

ZHANG Kaiheng, WANG Zhenhong, ZHANG Bu, WANG Juan

(Institute of Structural Materials, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Dam safety has always been a critical concern in hydraulic engineering. Investigating the ultimate bearing
capacity of dam structures and conducting safety assessments provide valuable guidance for engineering design and
maintenance. This study examines a roller-compacted concrete gravity dam, employing the head overload method, unit
weight overload method, and strength reduction method for finite element simulations. The ultimate bearing capacity is
evaluated, and the safety factor is determined. The results reveal that the head overload method is more sensitive in
assessing the ultimate bearing capacity of roller-compacted concrete gravity dams. However, the strength reduction
method should be prioritized in practical engineering applications for determining the safety factor, as it yields more
accurate values. This study systematically elucidates the failure mechanisms of the dam model under the three
evaluation methods and highlights the accuracy of the strength reduction method in determining the ultimate bearing
capacity of gravity dams in real-world scenarios. These findings provide a reference for simulation-based evaluations of

ultimate bearing capacity in other engineering projects.

Key words: roller-compacted concrete gravity dam; overload method; strength reduction method; ultimate bearing

capacity; safety assessment
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