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Simplified method of calculating flexural capacity of
steel —concrete composite beam after stud corrosion

XU Bo'?, LIU Yong-jian', ZHU Weiqing', JIANG Lei'
(1. School of Highway, Changan University, Xian 710064, Shaanxi, China; 2. Department of Civil Engineering,
Ordos Institute of Technology, Ordos 017000, Inner Mongolia, China)

Abstract: In order to forecast the flexural capacity of steel-concrete composite beam after the
interface stud corrosion, the deterioration effects of the reductions of stud shear strength,
bonding strength with concrete and stud effective area on the stud shear capacity after corrosion
were mainly considered, and the concept and calculation formula of shear connection degree of
composite beam and the stud shear capacity coefficient after stud corrosion were proposed. Based
on the plasticity simplified calculation assumption, the calculation models of flexural capacity of
positive and negative moment regions for the composite beam after stud corrosion were
established by adopting the shear connection degree of composite beam after stud corrosion to
reduce the composite beam flexural capacity. The test results of 23 composite beams were
analyzed, and the validity of the model was verified. Test result shows that when the corrosion
rate of stud is less than 1095, the test values of flexural capacity of positive and negative moment
regions of the test beam are very close to the theoretical value calculated by the proposed

formula. The mean ratio between the test value and the calculated value in the positive moment
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region is 1. 00, and the variation coefficient is 0. 04. Their mean ratio in the negative moment
region is 1. 01, and the variation coefficient is 0. It can be seen that the formula calculation
results are in good agreement with the test results, and the simplified calculation method can be used
for the quantitative and qualitative analysis on the flexural capacity of steel-concrete composite beams
when the corrosion rate of interface stud is small. 2 tabs, 10 figs, 28 refs.

Key words: steel-concrete composite beam; flexural capacity; stud corrosion; shear connection
degree; shear capacity coefficient; simplified calculating method
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1
Tab.1 Comparison of calculated and test values of positive moment region flexural capacity
Me/ My /N -m)| Me IapsaNnem | ME v e my | ME v v e my | M
/% (kN + m) M, M; M M-
Lo 0. 00 89. 60 89. 27 1. 00 87.07 1.03 89. 27 1. 00 88. 80 1.01
L1 2.28 80. 00 83.67 0. 96 84. 34 0.95 84.57 0.95 85. 45 0.94
[19] L2 5. 11 80. 00 78.03 1.03 81.21 0.99 79.43 1.01 81. 30 0.98
L3 8. 11 75.20 72.94 1.03 78.16 0.96 74.72 1. 01 76. 89 0.98
L4 12.2 76. 80 67.24 1. 14 74.41 1.03 69. 32 1. 11 70. 89 1.08
SCAO0 0. 00 95. 90 97.16 0.99 94. 64 1.01 97.16 0. 99 96.63 0. 99
SCA7 0.15 94.75 96. 21 0.98 94. 43 1. 00 96. 79 0.98 96. 37 0.98
SCB7 0.41 93.82 95.50 0.98 94. 07 1. 00 96. 15 0.98 95. 94 0.98
SCA2 0.63 93. 80 94. 90 0. 99 93.76 1. 00 95.62 0.98 95.57 0.98
SCB2 0. 66 93. 30 94. 82 0.98 93.72 1. 00 95. 54 0.98 95.52 0.98
[21] SCB6 0.72 92. 30 94. 67 0.97 93. 64 0.99 95. 40 0.97 95. 42 0.97
SCA6 0.76 91.90 94.56 0.97 93.58 0.98 95. 30 0. 96 95. 35 0. 96
SCA3 1. 40 92.59 92. 88 1. 00 92.70 1. 00 93.79 0. 99 94. 28 0.98
SCB3 1.74 92.10 92.01 1. 00 92.25 1. 00 93.01 0.99 93.71 0.98
SCB4 2.08 92. 06 91.16 1.01 91.79 1. 00 92. 24 1. 00 93.14 0.99
SCA4 2.15 91. 50 90. 96 1.01 91.69 1. 00 92.06 0.99 93.00 0.98
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M; 2, Tab.2 Comparison of calculated and test values of
1. negative moment region flexural capacity
: e [ [
, 16) ; /% (kN+m) | (kN-m) | M
, 1. 01 , 0 0.00 1.023 0 501. 60 504 1. 00
0; (16) 1 3.81 0.948 4 493. 49 499 1.01
11, , 2 8.07 0.903 6 486. 46 491 1.01
10 % , 3 11. 49 0.879 4 482. 65 479 0.99
[28] ; 1 16. 49 0.856 5 479. 06 487 1.02
, , 5 23.20 0.840 1 476. 49 482 1.01
6 25. 86 0.836 3 475. 89 478 1. 00
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