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Study on the biaxial tensile strength of special made concrete

Chen Jiguang, Chen Leqiu, Tong Xiaolong

( Department of Construction & Engineering, Hunan Institute of Science and Technology, Yueyang 414006, China)

Abstract; Special concrete specimens were made of coarse aggregate consisted of crushed limestone whose
particle diameters ranged from 5 to 7mm. The uniaxial and biaxial tensile strength testing results were obtained by
material tests using mechanical biaxial stretching equipment; meanwhile, theoretical values were calculated using
the formula derived from the Hill Theory. The results show that the specimens’ biaxial tensile strength is 15% -
30% lower than that of uniaxial. Theoretical values fit well with testing results, with maximum difference lower
than 11%. This conclusion is of great significance to the design of plate and shell concrete structure which is used
under complex stresses.
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28 1.790 0.498 1.534 1.297 -14.3 -27.5 1.415 8.4 -8.3
20 60 2.137 0.406 1.585 1.517 -25.8 -29.0 1.657 -4.0 -8.4
90 2.374 0.356 1.619 1.650 -31.8 -30.4 1.822 -11.0 -9.4
120 2.392 0.496 1.770 1.885 -26.0 -21.2 1.890 -6.3 -0.3
28 2.466 0.485 1.929 2.082 -21.8 -15.6 1.944 -0.8 7.1
30 60 2.616 0.496 2.277 2.042 -13.0 -21.9 2.066 10.2 -1.2
90 2.669 0.465 2.288 2.141 -14.4 -19.8 2.095 9.2 2.2
120 2.790 0.487 2.224 2.147 -20.3 -23.0 2.200 1.1 -2.4
28 2.940 0.491 2.265 2.259 -23.0 -23.2 2.320 2.4 -2.6
40 60 3.422 0.491 2.787 2.616 -18.6 -23.6 2.700 3.2 -3.1
90 3.740 0.444 2.878 2.727 -23.0 -27.1 2.923 -1.8 -6.7
120 3.750 0.399 3.188 2.950 -15.0 -21.3 2.904 9.8 1.6
28 3.055 0.494 2.374 2.328 -22.3 -23.8 2.412 -1.6 -3.5
50 60 3.317 0.375 2.553 2.486 -23.0 -25.0 2.556 -0.1 -2.7
90 3.787 0.489 2.984 3.142 -21.1 -16.9 2.984 0.0 5.3
120 4.007 0.364 3.156 3.102 -21.2 -22.6 3.080 2.5 -0.7
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