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Fig. 1 Regression curve of the relationship between permeability coefficient and uniaxial tensile strain based on discrete data points
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Fig. 2 Computational model and equivalent plastic strain contour plot
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Table 3 Equivalent plastic strain corresponding to uniaxial tensile strain Hf7: pe
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Fig. 4 Geometry and finite element mesh of concrete gravity and arch dams(Unit: m)
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Fig. 5 Equivalent plastic strain—tensile strain curves of concrete gravity and arch dams
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Fig. 6 Tensile device and concrete specimen (Ref.[6])(Unit: em)
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Fig. 8 Finite element mesh and crack width of concrete tensile specimen
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A method for establishing hydraulic concrete crack criteria based on anti—seepage function

REN Qingwen', GU Jiafeng'*, YIN Yajuan'
(1. Hohai University, Nanjing 210098, China; 2. Zhejiang Institute of Communications Co., LTD., Hangzhou 310030, China)

Abstract: Cracking in concrete structures has always been a concern for researchers, designers and constructors. In
hydraulic and hydropower engineering, structures such as concrete dams and the linings of water conveyance tunnels
often operate under water pressure, and cracking is to some extent inevitable. However, most cracked concrete struc-
tures are still able to function safely. This raises questions about whether cracks can be permitted in concrete struc-
tures, what size cracks will not cause failure, and what reasonable criteria should be used to describe and evaluate
the extent of concrete cracking. In this paper a method is proposed for establishing the cracking criteria of hydraulic
concrete based on the anti-seepage function, which can be used for the cracking analysis of hydraulic concrete struc-
tures with water-retaining faces. First, the anti-seepage requirements of hydraulic concrete are determined in accor-
dance with relevant codes and actual engineering practices. Then, experimental studies are conducted to establish the
relationship between the uniaxial tensile strain and both the permeability coefficient and crack width of concrete. Sub-
sequently, numerical simulations are employed to derive the correlation between the uniaxial tensile strain and the
equivalent plastic strain, which is further validated for its applicability under complex stress states in hydraulic struc-
tures. Accordingly, thresholds for equivalent plastic strain and crack width, based on the anti-seepage function, are
then proposed as the cracking criteria for hydraulic concrete structures. The research of this paper provides new crite-
ria for the cracking analysis of hydraulic concrete which promise good practical application value.

Keywords: hydraulic concrete cracking criterion; permeability coefficient; uniaxial tensile strain; equivalent plas-

tic strain; crack width
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