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Analysis of Mechanical Properties and Arch Effect of
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Abstract: Based on the mechanical test of the reinforced concrete (RC) beams with different corrosion ratios
of the reinforcement, including 0%, 3%, 6%, 9%, 12%, 15% and 18%, the indexes of the deflection and
the steel strain of the test beams were analyzed with the various loads and corrosion ratios, to investigate the
reinforcement stress of the test beams with different corrosion ratio during the load process, and the relation-
ship among the arch effect of corroded reinforced concrete beams, the load grade and reinforced corrosion rati-
0. The results show that the reinforcement corrosion degrades the bond performance between steel and con-
crete; the stress of steel bar transfers from the mid-span to the beam end. In addition, the load-bearing mecha-
nism of corroded beam tends to arch effect; the arch effect of corroded reinforced concrete beam enhances with
the increase of the load level and the steel bar corrosion ratio.
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Load-stress curve of RC beams with different corrosion ratios
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Tab. 1 Strain ratio of different positions to pure bending section in RC beam with different corrosions

B C D E F
F/kN
m n m n m n m n m n m n
0.0 0.02  0.47  0.04  0.46  0.06 0.5 0.07 0.5 0.23  0.55  0.23 56
130 0.03  0.48  0.05  0.49  0.07  0.52  0.09  0.51 0.28  0.58  0.26 0.6l
17.0 0. 04 0. 50 0.07 0.51 0.08 0.53 0.13 0.56 0.28 0. 64 0. 30 0. 64
20.0  0.04 0.51 0.10 0.52 0.11  0.53  0.16  0.61  0.28  0.72 — —
21.5  0.06  0.52 0.12 0.51 0.14  0.57  0.22  0.69 — — — —
23.0 0.07 0.52  0.15  0.53  0.17  0.59 — — — — — —
25.5 0.10 0. 54 0.15 0.58 — — — — — — — —
27.0  0.12  0.56 — — — — — — — — —
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Tab.3 Arch thrust under arch effect of RC beam with different corrosions

A B C D E F

F/kN 0/

F./kN T/kN F,/kN T/kN F,/kN T/kN F,/kN T/kN F,/kN T/kN F,/kN T/kN
10.0 11.72 0.31 0.32 0.76 0.78 1.23 1.26 1.34 1.37 4.39 4.48 4.65 4.75
13.0 11.72  0.68 0.70 1.25 1.27 1.92 1.96 2.27 2.32 6.79 6.94 6.83 6.97
17.0 11.72 1.36  1.39  2.40 2.45 2.79 2.85 4.51 4.60 9.36 9.56 11.45 11.70
20.0 11.72 1.77 1.81 3.68 3.76 4.20 4.29 8.53 8.71 12.08 12.33 — —
21.5 11.72 2.56  2.61 5.07 5.18 6.69 6.83 10.54 10.77  — — — —
23.0 11.72 3.29  3.36  6.36 6.49 9.18 9,37 — — — — — —
25.5 11.72 5,60 5.72  9.06 9.25 — — — — — — — —
27.0 11.72 7.83  8.00 — — — — — — — — — —
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