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Shear strength model of corroded reinforced concrete beams
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Structural Safety of Ministry of Education; Guangxi Key Laboratory of Disaster Prevention

and Engineering Safety, Guangxi University, Nanning 530004, P. R. China)

Abstract: The accuracy of traditional shear strength models for corroded reinforced concrete (RC)beam are
far from satisfactory, since these models generally belong to the empirical methods which are lack of
theoretical basis and do not take into account the various influential factors comprehensively. Hence, a
shear strength model of corroded RC beam which takes into account the influences of corrosion on key
factors including the critical diagonal crack angle, the effective shear cross-sectional area, the reinforcement
ratio and the stirrup ratio was established based on the modified compression field theory (MCFT). The
accuracy of the proposed model was validated by comparing with 85 sets of experimental data and several
existing models. Analysis results show that the proposed model is of good accuracy and small discreteness.
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Fig.1 Distribution of diagonal crack of RC beam
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Fig. 3 Principal stress and force balance of RC beam
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Table 1 Design parameters and tested shear strength of 85 sets of experimental data

T A A T A O A U LG R
5 mm mm % % mm MPa MPa % % kN V4 Vi Ve Ve  Vu
1 [25] 2007 .71 1.50 100 175 1.94 0.44 150.00 324.00 23.58 19.98 30.81 43.20 39.29 49.71 52.87 23.68 27.07
2 [25] 2007 .16 2.50 100 175 1.94 0.44 150.00 324.00 26.82 10.48 17.58 42.10 55.70 50.71 48.93 21.47 38.00
3 [25] 2007 .63 1.50 100 175 1.94 0.44 150.00 324.00 19.29 0.00 28.60 48.70 50.10 59.92 50.16 22.78 26.69
4 [28] 2010 .47 2.50 100 175 1.94 0.44 200.00 324.00 19.92 0. 00 8.25 41.90 52.40 52.44 48.96 20.21 37.92
5 [25] 2007 .92 2.50 100 175 1.94 0.44 150.00 324.00 22.45 0.00  8.25 41.90 53.69 54.05 51.79 20.75 38.84
6 [28] 2010 .47 1.50 100 175 1.94 0.44 200.00 324.00 19.92 0.00 23.03 48.70 49.77 61.91 58.13 22.99 28.22
7 [25] 2007 .52 2.50 100 175 1.94 0.44 150.00 324.00 24.65 9.41 7.05 43.90 53.70 53.28 54.07 21.05 39.91
8 [25] 2007 .37 2.50 100 175 1.94 0.44 150.00 324.00 20.37 5. 44 5.78 46.80 51.90 53.25 49.48 20.22 38.70
9 [28] 2010 .47 2.50 100 175 1.94 0.44 200.00 324.00 19.92 0.00 7.10 47.30 52.29 52.79 48.96 20.21 38.21
10 [25] 2007 .17 2.50 100 175 1.94 0.44 150.00 324.00 21.27 0.00 7.10 47.30 52.98 53.65 50.50 20.50 38.70
11 [25] 2007 .66 1.50 100 175 1.94 0.44 150.00 324.00 19.17 0.00 15.83 52.10 48.61 62.65 65.86 22.74 29.84
12 [28] 2010 47 1.50 100 175 1.94 0.44 200.00 324.00 19.92 0.00 15.82 52.10 48.99 63.53 67.28 22.99 30.02
13 [28] 2010 .47 1.50 100 175 1.94 0.44 200.00 324.00 19.92 0.00 7.98 53.00 48.23 65.29 74.67 22.99 31.97
14 [28] 2010 .47 2.50 100 175 1.94 0.44 200.00 324.00 19.92 0.00 4.01 50.80 52.47 53.73 48.96 20.21 38.98
15 [25] 2007 .32 1.50 100 175 1.94 0.44 150.00 324.00 20.59 0.00 7.98 53.00 48.55 66.06 76.02 23.19 32.12
16 [25] 2007 .12 1.50 100 175 1.94 0.44 150.00 324.00 21.51 6.30 4.24 52.90 48.51 66.76 77.86 23.36 33.26
17 [24] 2004 .34 2.00 120 200 1.92 0.32 170.00 275.00 33.16 0.00 34.75 47.65 49.13 73.84 52.86 30.01 39.34
18 [25] 2007 16 2.50 100 175 1.94 0.44 150.00 324.00 26.84 0.00 4.01 50.80 55.80 58.13 56.18 21.66 41.39
19 [25] 2007 15 1.50 100 175 1.94 0.44 100.00 324.00 21.33 3.71 2.99 54.30 48.54 68.06 77.52 23.36 33.53
20 [24] 2004 .23 2.00 120 200 1.92 0.32 170.00 275.00 34.16 0.00 22.37 50.20 63.68 77.74 73.12 30.32 42.34
21 [24] 2004 .23 2.00 120 200 1.92 0.32 170.00 275.00 34.16 0.00 31.88 53.50 49.05 75.61 58.15 30.32 40.33
22 [4] 2008 47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 26.00 9.20 62.00 59.10 42.27 70.50 22.85 43.18
23 [4] 2008 47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 1. 50 0.80 60.00 61.43 63.50 70.50 23.23 44.40
24 [28] 2011 .15 3.00 150 150 2.68 0.19 200.00 441.50 47.33 26.20 32.30 53.69 71.82 46.33 48.29 27.40 67.39
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25 [247] 2004 7.34 2.00 120 200 1.92 0.32 170.00 275.00 33.16 0.00 35.26 61.05 49.20 73.72 52.06 30.01 39.23
26 [28] 2011 6.23 3.00 150 150 2.68 0.19 200.00 441.50 46.12 24.80 32.70 55.43 71.64 47.15 47.21 27.19 66.61
27 [247] 2004 7.34 2.00 120 200 1.92 0.32 170.00 275.00 33.16 0.00 24.56 60.00 63.50 76.12 68.66 30.01 41.49
28 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 19.00 8.30 67.00 60.00 49.03 70.50 22.98 43.31
29 [24] 2004 7.52 2.00 120 200 1.92 0.32 170.00 275.00 31.65 0.00 18.79 60.15 61.80 75.70 75.87 29.53 42.12
30 [28] 2011 6.83 3.00 150 150 2.68 0.19 200.00 441.50 38.29 5.72  21.50 55.20 84.83 63.93 56.93 26.00 63.94
31 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 2. 80 1.70 65.00 61.40 63.35 70.50 23.21 44,27
32 [24] 2004 7.23 2.00 120 200 1.92 0.32 170.00 275.00 34.16 0.00 30.77 63.05 48.91 75.86 59.90 30.32 40.56
33 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 8.60 5.10 68.00 60.94 59.39 70.50 23.14 43.78
34 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 4.20 2.70 68.00 61.37 63.19 70.50 23.19 44.12
35 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 14.00 7.20 70.00 60.53 53.94 70.50 23.06 43.47
36 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 6.60 4.00 69.00 61.26 61.47 70.50 23.16 43.94
37 [4] 2008 8.47 2.20 150 155 2.26 0.19 150.00 331.52 24.91 11.60 6.30 72.00 60.72 56.36 70.50 23.10 43.60
38 [24] 2004 7.52 2.00 120 200 1.92 0.32 170.00 275.00 31.65 0.00 19.53 67.30 61.90 75.54 74.74 29.53 41.97
39 [28] 2011 5.97 2.00 150 150 2.68 0.25 150.00 441.50 50.24 24,80 25.30 71.69 87.20 69.40 91.11 37.36 53.21
40 [28] 2011 6.44 2.00 150 150 2.68 0.25 150.00 441.50 43.10 15.80 32.10 78.01 69.20 76.33 71.30 35.71 48.96
41 [4] 2008 8.47 3.10 150 155 2.79 0.25 150.00 331.52 24.91 0.00 1.80 80.00 72.66 62.61 59.15 23.23 57.76
42 [4] 2008 8.47 3.10 150 155 2.79 0.25 150.00 331.52 24.91 0.00 0.60 80.00 72.47 62.94 59.15 23.23 58.00
43 [28] 2011 6.36 2.00 150 150 2.68 0.25 150.00 441.50 44.21 6.30 29.50 76.35 88.66 92.28 77.31 36.23 50.03
44 [23] 2010 6.87 2.00 150 175 2.30 0.25 100.00 275.00 37.89 3.17 2.71 75.90 73.35 94.73 111.52 34.07 52.66
45 [22] 2011 8.11 1.50 120 200 2.62 0.48 150.00 321.80 27.15 0.00 54.15 85.20 65.44 98.66 34.03 40.36 31.75
46 [23] 2010 6.87 2.00 150 175 2.30 0.25 100.00 275.00 37.89 2.44 2.61 77.80 73.44 94.75 111.52 34.08 52.68
47 [23] 2010 6.87 2.20 150 175 2.30 0.25 150.00 275.00 37.89 3.14 2.75 79.00 74.52 88.12 99.89 32.68 56.14
48 [28] 2011 6.21 2.00 150 150 2.68 0.25 150.00 441.50 46.32 7.70 21.30 78.17 87.65 94.47 95.60 36.77 52.85
49 [23] 2010 6.87 2.20 150 175 2.30 0.25 100.00 275.00 37.89 3.12 2.71 82.50 74.52 88.12 99.89 32.68 56.15
50 [23] 2010 6.87 2.00 150 175 2.30 0.25 100.00 275.00 37.89 2.04 1.85 83.00 73.37 94.90 111.52 34.09 52.82
51 [4] 2008 8.47 3.10 150 155 2.79 0.25 150.00 331.52 24.91 0. 00 4.00 92.00 73.00 62.02 59.15 23.23 57.34
52 [4] 2008 8.47 3.10 150 155 2.79 0.38 254.00 331.52 24.91 0. 00 0.70 80.00 81.69 76.14 67.50 29.63 64.22
53 [4] 2008 8.47 3.10 150 155 2.79 0.45 150.00 331.52 24.91 0. 00 0.80 76.00 86.91 83.21 72.01 33.07 73.25
54 [4] 2008 8.47 3.10 150 155 2.79 0.38 150.00 331.52 24.91 0.00 3.50 84.00 82.16 74.98 67.50 29.63 63.40
55 [4] 2008 8.47 3.10 150 155 2.79 0.38 203.00 331.52 24.91 0.00 0.40 84.00 81.64 76.26 67.50 29.63 64.31
56 [4] 2008 8.47 3.10 150 155 2.79 0.25 150.00 331.52 24.91 0.00 2.40 96.00 72,75 62.45 59.15 23.23 57.65
57 [4] 2008 8.47 3.10 150 155 2.79 0.45 150.00 331.52 24.91 0.00 3.80 80.00 87.43 81.75 72.01 33.07 72.21
58 [4] 2008 8.47 3.10 150 155 2.79 0.38 254.00 331.52 24.91 0.00 2.20 88.00 81.94 75.52 67.50 29.63 63.78
59 [23] 2010 6.87 1.80 150 175 2.30 0.25 100.00 275.00 37.89 3.41 2.77 96.00 72.19 103.25 127.11 35.66 49.16
60 [4] 2008 8.47 3.10 150 155 2.79 0.45 150.00 331.52 24.91 0.00 3.80 92.00 87.43 81.75 72.01 33.07 72.21
61 [4] 2008 8.47 3.10 150 155 2.79 0.45 150.00 331.52 24.91 0.00 3.70 92.00 87.41 81.80 72.01 33.07 72.24
62 [4] 2008 8.47 3.10 150 155 2.79 0.45 150.00 331.52 24.91 0.00 2.00 96.00 87.11 82.63 72.01 33.07 72.83
63 [4] 2008 8.47 3.10 150 155 2.79 0.38 150.00 331.52 24.91 0.00 4.90 104.00 82.40 74.41 67.50 29.63 62.99
64 [22] 2011 8.11 1.50 120 200 2.62 0.56 150.00 463.90 27.15 0.00 25.74 131.50 102.74 123.98 105.72 55.83 63.73
65 [22] 2011 8.11 1.50 120 200 2.62 0.56 150.00 463.90 27.15 0.00 19.54 128.10 101.38 127.46 120.93 55.83 67.60
66 [22] 2011 8.11 1.50 120 200 2.62 0.56 150.00 463.90 27.15 0.00 11.73 129.00 99.82 131.86 140.09 55.83 72.48
67 [29] 2013 6.62 3.00 200 265 2.15 0.20 150.00 433.00 40.80 12.10 60.10 115.40 147.01 109.54 24.04 73.49 159.04
68 [29] 2013 6.62 3.50 200 265 2.15 0.25 150.00 373.00 40.80 8.10 44.30 109.80 143.48 119.40 64.32 71.81 182.40
69 [29] 2013 6.62 3.00 200 265 2.15 0.20 150.00 373.00 40.80 8.60 46.50 119.80 131.89 120.94 59.05 69.02 161.88
70 [29] 2013 6.62 2.50 200 265 2.15 0.14 200.00 476.00 40.80 2.20 17.60 111.80 129.70 157.26 154.37 71.89 139.72
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71 [29] 2013 6.62 3.50 200 265 2.15 0.25 200.00 433.00 40.80 7.60 40.80 111.20 153.59 129.45 78.10 77.66 188.83
72 [29] 2013 5.98 2.50 200 265 2.15 0.14 150.00 339.00 49.95 1.60 13.30 119.80 125.52 166.69 175.61 70.15 144.20
73 [29] 2013 5.98 3.00 200 265 2.15 0.20 150.00 433.00 49.95 8.30 44,10 115.80 146.32 140.69 74.22 78.71 181.36
74 [29] 2013 5.98 3.00 200 265 2.15 0.20 150.00 524.00 49.95 5.40 32.40 109.80 155.37 162.94 115,72 85.93 193.25
75 [29] 2013 5.98 2.00 200 265 2.15 0.19 100.00 476.00 49.95 7.10 51.10 129.20 136.06 196.07 77.94 95.31 115.94
76 [29] 2013 6.62 2.50 200 265 2.15 0.14 150.00 339.00 40.80 0.90  7.60 137.80 115.91 150.81 168.92 64.42 133.86
77 [29] 2013 5.98 3.00 200 265 2.15 0.20 150.00 373.00 49.95 5.30 30.50 125.70 133.02 150.53 110.64 74.18 183.18
78 [29] 2013 5.98 2.50 200 265 2.15 0.14 150.00 458.00 49.95 7.30 51.40 133.50 129.79 153.25 57.36 76.48 138.91
79 [21] 1997 6.62 2.00 200 265 2.15 0.19 150.00 339.00 40.80 7.50 54.20 147.70 113.25 165.50 56.15 78.48 99.24
80 [29] 2013 5.98 3.50 200 265 2.15 0.25 150.00 373.00 49.95 5.20 29.90 121.60 163.24 147.32 110.42 76,43 206.00
81 [29] 2013 6.62 3.50 200 265 2.15 0.25 200.00 524.00 40.80 7.00 40.80 121.30 171.74 140.40 85.09 86.53 195.97
82 [26] 2006 5.98 3.50 200 265 2.15 0.25 150.00 433.00 49.95 7.10 38.90 121.70 159.09 143.59 90.02 82.16 206.41
83 [29] 2013 6.62 2.00 200 265 2.15 0.19 150.00 458.00 40.80 8.10 55.60 151.60 129.80 168.05 52.45 87.22 104.08
84 [29] 2013 5.98 3.50 200 265 2.15 0.25 150.00 524.00 49.95 5.60 33.20 121.70 174.57 162.85 116.42 91.10 217.73
85 [29] 2013 5.98 2.50 200 265 2.15 0.14 150.00 476.00 49.95 5.40 40.70 155.80 127.08 163.84 93.14 77.53 143.34
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