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Stiffness of axial tensile members of reinforced concrete based on local sliding theory//WU Er-jun ZHAO Qiong-juan
ZHANG Su-ling  College of Civil and Transportation Engineering Hohai University ~Nanjing 210098  China

Abstract Based on the local sliding theory for the bonding between steel bars and concrete the cracked axial tensile member was
divided into no-sliding uncracked part and local-sliding part and the average stiffness of the two parts within a crack spacing was
regarded as the stiffness of the whole member. A formula for the stiffness of axial tensile member was derived. The calculated
stiffness by means of the formula was compared with the experimental data and there was a large difference. However the
average crack width calculated by the formula agreed with that obtained by the methods in the current Chinese codes. The curves
of the local sliding length and tensile stiffness versus the tensile force of a member specimen were provided. The results indicate
that the local sliding length approximately linearly increases with the tensile force and the tensile stiffness of the specimen quickly
degrades at the starting of cracking and becomes slow after the cracking.
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1 7
N/ b/ h/ d/ i E./ EJ/ c/ 7o/ lo/ 1/ L/
kN mm mm mm MPa GPa GPa mm MPa mm mm mm
1 54 259 92 18 2.19 27.63 207.0 37.0 5.96 137.0 32.2 72.6
2 24 258 62 12 2.19 27.63 381.0 25.0 5.96 112.5 32.1 48.4
3 54 240 115 18 2.35 28.75 134.7 48.5 6.36 173.9 53.6 66.6
4 25 240 115 12 2.19 27.63 262.0 51.5 6.10 223.1 86.8 49.5
5 108 248 125 25 1.68 23.14 140.6 50.0 4.80 160.1 10.7 138.6
6 108 251 131 25 2.26 28.11 99.7 53.0 6.11 170.4 34.0 102.3
7 114 248 126 25 2.65 30.58 128.4 50.5 6.85 161.7 33.6 9%.5
8 114 248 130 25 3.44 34.23 140.0 52.5 8.24 168.1 47.4 73.3
2 7
EA /KN FEA  /kN kA 2Al,/mm W,/ Mm 280
EA Wy
1 100341 59315 1.69 0.069 0.056 1.217
2 95906 98 644 0.97 0.025 0.008 3.080
3 88192 66470 1.33 0.099 0.074 1.331
4 126 826 48 857 2.60 0.038
5 92570 74074 1.26 0.184 0.167 1.097
6 85497 49315 1.73 0.207 0.209 0.992
7 109496 63032 1.74 0.160 0.156 1.026
8 144 682 72243 2.00 0.123 0.111 1.106
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