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Bearing capacity calculation method
for corroded reinforced concrete beam of prototype member
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Abstract: To accurately evaluate the bending capacity of corroded reinforced concrete beam, we take three
corroded reinforced concrete beams of prototype members as research objects, carry out the bearing capacity test and
simulation analysis, and put forward a simplified calculation method for bearing capacity of corroded reinforced
concrete beam with modified code. By using this method, the average cross-section corrosion ratio of all the steel
bars in the same section can be converted from the corrosion ratio of one or several steel bars detected in the field,
which can be used to calculate the strength utilization coefficient of the corroded steel bars, and solve the problem of
inaccurate calculation of the bearing capacity when the cross-section corrosion ratio of the steel bar is greater
than 10%.
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Fig. 1 Size of test beam (unit: mm)
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Fig.2 Strain gauge layout in span of concrete beam
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Fig. 3 Displacement meter layout of test beam
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Fig.4 Crack development of 2 m long section in middle of 3" beam
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Fig.5 Finite element model of concrete and reinforcement
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Tab.1 Comparison of test results and numerical results of cracking load and ultimate load of beams

PoE KRI%  TFRTTRIRIGLER/AN  FFRTTEBES AN iR%/%  WIRTTEIRIRA AN WRAEEUELERAN  R25/%
I 18.33 120 179.0 49.0 562 596. 6 6.2
2* 15.30 200 179.9 10. 1 624 600. 4 3.8
3* 20. 57 200 178.3 10.9 552 593.1 7.4
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Fig.7 Load-displacement curve
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Tab.2 Calculation results of corrosion ratio of whole steel

bar of different members and rust coefficient of member
in different number of steel bars under tension

o

N./% N, = Ny = Nopar = Ny = N =
41 6 A 8 1 10 R 12 1

4 2.216 2. 069 1.981 1.916 1. 870

6 1. 867 1.738 1. 664 1.614 1.574

8 1.675 1. 567 1.495 1.452 1. 420

10 1.568 1. 468 1. 408 1.368 1.335
12 1. 494 1. 400 1. 346 1. 306 1.279
14 1.452 1. 366 1.313 1.277 1.253
16 1.427 1.344 1.292 1.259 1.234
18 1. 396 1.318 1.271 1.238 1.215
20 1.373 1.297 1.253 1.221 1. 200
22 1.348 1.275 1. 230 1.203 1.182
24 1.327 1.263 1. 220 1.190 1. 171
26 1.317 1. 246 1.207 1.182 1.161
28 1.306 1.242 1.203 1.176 1.158
30 1.293 1.229 1.192 1.167 1. 149
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Tab.3 Comparison of calculation value of bearing capacity model and test value

BT ol nal% Rl g ERAR e, REOIIEMEFAN  RBOARE FAN | FOF. R
1* 18.33 22.56 0. 142 1.0 523.07 562 0.93 6.9
2* 15.30 19. 11 0. 148 1.0 541.70 624 0.87 13.2
3* 20. 57 24.89 0. 138 1.0 510. 50 552 0.92 7.5
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