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Effective shear stiffness and deformation of concrete short
beams after diagonal cracking

ZHANG Xinghu, LI Ting, JIANG Weishan
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: To study the calculation of effective shear stiffness of reinforced concrete short beam, the shapes and developments of the
diagonal crack after the short beam cracking were analyzed according to the previous test data, and the variation of shear stiffness in
this stage was discussed. Based on the variable angle truss model, the effective shear stiffness of short beam from diagonal cracking
to 0.8F, was obtained by using the interpolation. Then the corressponding shear deformation and deflection were calculated, and
compared with experimental results. In addition, a contrastive analysis of the calculated values of this method and other three meth-
ods were carried out. The results show that the deflection values calculated by this method are in good agreement with the experi-
mental values. Compared with others, the proposed approach can better predict the deflections of the short beam from diagonal
cracking to 0.8F,, and improve the accuracy of calculation.

Key words : short beam; effective shear stiffness;diagonal crack; variable angle truss model; interpolation
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Tab.1 Comparisons between calculated values and test values of minimum diagonal crack angle

5 N N o ° ° Fexp,/ Zexp,
B RIR WS acal/ Aoxps I° Pexpr ! S S
Qcal Ocal
HB-1 28.52 23 25 0.806 0.877
HB-2 28.55 24 26 0.853 0.924
N HB-3 28.13 29 32 1.031 1.138
11
SCHR[11] HB-4 25.13 29 29 1.154 1.154
HB-5 24.8 31 28 1.248 1.127
HB-6 24.6 25 25 1.016 1.016
SB-3 31.91 30 33 0.94 1.034
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Tab. 2 Comparisons of different calculation methods of shear deformation
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HB-1 150 300 4 59.25 3.45 0.47 1.13 1.552 1.064 1.217
HB-2 150 300 4 59.25 2.37 0.31 0.824 1.189 0.844 0.945
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