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ABSTRACT

For the prediction of the shear strength of reinforced concrete members subjected to axial force, this paper
presents a truss model, Transformation Angle Truss Model (TATM), that can predict the shear behavior of
reinforced concrete members subjected to combined actions of shear, axial force, and bending moment. In TATM, as
axial compressive stress increases, crack angle decreases and concrete contribution due to the shear resistance of
concrete along the crack direction increases in order to consider the effect of the axial force.

To verify if the prediction results of TATM have an accuracy and reliability for the shear strength of reinforced
concrete members subjected to axial forces, the shear test results of a total of 67 RC members subjected to axial
force reported in the technical literatures were collected and compared with TATM and existing analytical
models(MCFT, RA-STM, and FA-STM). As a result of comparing with experimental and theoretical results, the test
results was better predicted by TATM with 0.94 in average value of T,q/ 74, and 11.2% in coefficient of variation

than other truss models. And theoretical results obtained from TATM were not effect by steel capacity ratio, axial

force, shear span—to-depth ratio, and compressive steel ratio.
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Fig. 1 Shear critical element and stress states of
concrete element
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Fig. 2 Mohr strain circle for concrete
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Fig. 3 Average stress-strain relationship of steel
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Table 1 Comparison of experimental and theoretical results for the shear strength of reinforced concrete

members subjected to axial force

z'test/ Tana.
Reference Num. of 67 specimens 58 specimens
specimens R RA FA Resp. | RA FA
€SPp. = = . - -
2000 | st™ | sTm | TATM | o050 | stm | sTm | TATM
-37.5~0 17, Mean 1.24 1.00 1.16 0.93 1.13 0.97 112 0.93
o 52
Axial | (%) 19-23 V.C(%) | 257 178 272 10.7 139 144 27.3 97
stress | 9117 7 5 Mean 1.03 0.94 2.04 0.96 1.03 0.94 2.04 0.96
(%) V.C.(%) 10.6 9.2 117 12.8 106 9.2 17 12.8
M 115 1.00 1.39 0.95 1.08 097 1.37 0.94
ad<2.5 43 =
1 VC(%) | 268 173 356 117 145 14.1 36.5 113
“ 1d> 2.5 o4 Mean 1.98 0.97 131 0.92 116 095 1.33 093
é : VC(%) | 207 150 34.1 102 104 112 39.0 9.1
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