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Study on relationship between concrete splitting tensile strength
and axial tensile strength

DING Xiao —tang, YUAN Cun, ZHENG Yan
(College of Civil and Transportation Engineering, Hohai University, Jiangsu Nanjing 210098, China)

Abstract : Conclusions of researches on the relationship between concrete splitting tensile strength and
axial tensile strength are inconsistent. To study the relationship, splitting tensile test with loading strip
width ranging from Smm —20mm and axial tensile test were conducted. The size of splitting tensile
test cylindrical specimens is 150mm x 300mm and size of the axial tensile test specimens is 100mm x
100mm x 550mm. Based on cohesive crack model of fracture mechanics theory, this paper builds a
regression equation between fis/fi and D/L,. The parameter’s values of the formula are also given. It
can be proved that the formula is acceptable and can be applied in design and detection of massive
concrete structures.

Key words: concrete; splitting tensile strength; axial tensile strength; strip width; cohesive
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Tab. 1 Results of splitting test
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b/mm 5 iF /MPa
STA -1 5 0.033 3 2.14
STA -2 8 0.053 3 2.17
STA -3 10 0.066 7 2.185
STA -4 12 0.080 0 2.21
STA -5 14 0.093 3 2.23
STA -6 16 0.106 7 2.245
STA -7 18 0.1200 2.27
STA -8 20 0.1333 2.29
STB -1 5 0.033 3 2.51
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Fig. 1 The Stress — strain curve by the axial tensial test
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Fig. 2 The fitting stress — strain curve
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Fig. 3 Diagrammatic sketch of softening curve
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Tab. 2 Results of w, and L,

ity HhZkl  phek3 k4 #hizkS  HhZko
w,  0.0555 0.1560 0.1007 0.0943 0.1449
L, 431 839 751 474 638
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Fig. 4 The Relationship between f.; /f. and D/L.
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Tab. 3 The Value of parameters c, .c, .c,

B=0b/D c [ [N
0.033 3 -11.011 46  104.071 97 0.98 96
0.053 3 -10.859 23  102.633 17 0.995 72
0.066 7 -10.784 68 101.928 58 1.002 60
0.08 -10.64 74 100. 447 5 1.014 73
0.0933 -10.567 04  99.871 69 1.023 25
0.106 7 -10.496 44 99.204 38 1.030 14
0.12 -10.38083  98.111 81 1.041 61
0.1333 -10.290 17  97.254 92 1.050 78
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