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Safety factor for multi-axial strength of concrete and its application

QIAN Xiangdong' , HE Xiaoping', JIAO Caihong’, ZHOU Jing'
(1. College of Mechanics and Materials, Hohai University, Nanjing 210098 , China ;
2. Beijing Institute of Water, Beijing 100048 , China)

Abstract: In order to obtain the strength safety factor of concrete dams in multi-axial stress states, taking concrete
gravity dams as an example, the safety factors for multi-axial strength were calculated with the overload factor K,
and the failure distance factor K,. The calculated results show that K, is slightly less than the safety factor K, for
uniaxial strength in the two-axial tension-compression zone, K, is greater than K, in the two-axial compression-
compression zone, and K, is less than K, and K, in the two-axial tension-compression zone and compression-
compression zone. This indicates that the safety factor for multi-axial strength of concrete dams is significantly
different from the safety factor for uniaxial strength. The safety factor for multi-axial strength should be used in the

strength design and safety evaluation of concrete dams.

Key words: concrete dam; gravity dam; safety factor for multi-axial strength; overload factor; failure distance

factor; multi-axial stress state
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Fig. 2 Contours of principal stress of gravity dam ( units: MPa)
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Table 3 Principal stresses and safety factors on dam foundation surface

El FRi 71 /MPa LRI L AR Likipis
BEES/m o, o, oy K, K, LERFKK,
0 0.97 0. 00 -0.42 1.83 1. 81 1. 86
7 0.41 0.00 -0.99 3.82 2.31 4.35
14 0.11 0. 00 -1.11 15. 86 2.93 16.22
21 0. 00 -0.09 -1.26 15.04 2.76 14.29
28 0.00 -0.19 -1.41 14.09 2.61 12.77
35 0. 00 -0.25 -1.57 12. 86 2.46 11. 46
42 0. 00 -0.30 -1.74 11.74 2.32 10. 34
49 0. 00 -0.35 -1.94 10. 56 2.18 9.28
56 0. 00 -0.38 -2.22 9.17 2.01 8. 11
63 0. 00 -0.43 -2.59 7.84 1. 86 6.95
70 0. 00 -0.53 -4.71 4.15 1.42 3.82
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