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Prediction Model on the Rebar Corrosion Depth in Concrete

XU Gang', FEI Hong-fang', LIUDe-fu', WANG Qing"*, WEI Jun®
(1. College of Civil Engineering &. Architecture, China Three Gorges University, Yichang 443002, China;
2. School of Civil Engineering &. Architecture, Central South University, Changsha 410083, China)

Abstract: By the wet-dry cycle test on reinforced concrete specimens under natural conditions for two
years, corrosion degree of rebars after concrete cover cracking and its influencing factors were measured.
Based on the test results, applying the knowledge of mathematical statistics to analyze the corrosion char-
acteristics of samples, a prediction model for the corrosion depth of reinforcement was established in rela-
tion to the concrete cover thickness, surface cracks width, bar diameter, concrete strength, stirrup spac-
ing, and so on. The sensitivity analysis to model parameters shows that crack width on the surface is the
most important factor for the corrosion depth of steel; stirrup spacing also has a significant effect on the
corrosion depth of longitudinal reinforcement; the smaller the stirrup spacing is, the more remarkable the
effect is. The experimental data show that the model is of good applicability.

Key words: reinforced concrete; corrosion; wet-dry cycle; stirrup; corrosion depth; prediction model
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Table 1 Mix proportion and mechanical properties of concrete

Concrete Mix proportion/(kg * m ) ful
grade Cement  Sand Stone Water  Salt MPa
C30 475.00 433.75 1301.25 190.00 23.73 37.0
C40 473.82 434,05 1302.14 190.00 23.69 40.9

(b) Transverse crack
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Table 2 Test data
Sample . . . < .
number Strength grade fo/MPa ¢/mm d/mm Actual stirrup space/mm The widest crack/mm Corrosion depth/mm
1 C30 37.0 30 16 244.0 0. 34 0.0277
2 C30 37.0 30 16 244.0 0. 14 0.051 2
3 C30 37.0 30 16 122.0 0.24 0.0259
4 C30 37.0 30 16 122.0 0. 00 0.034 0
5 C30 37.0 30 16 40.7 0. 04 0.0255
6 C30 37.0 30 16 40.7 0. 30 0.0530
7 C30 37.0 30 20 244.0 0. 80 0.097 0
8 C30 37.0 30 20 244.0 0. 10 0.0210
9 C30 37.0 30 20 122.0 0.62 0.044 7
10 C30 37.0 30 20 122.0 1. 30 0.064 3
11 C30 37.0 30 20 40.7 0. 40 0.048 4
12 C30 37.0 30 20 40.7 0.08 0.038 4
13 C30 37.0 25 16 40.7 0.32 0.004 6
14 C30 37.0 25 16 40.7 0. 60 0.0416
15 C30 37.0 25 20 244.0 1. 30 0.2430
16 C30 37.0 25 20 244.0 1. 00 0.116 1
17 C30 37.0 25 20 122.0 0. 70 0.096 6
18 C30 37.0 25 20 122.0 0.50 0.038 8
19 C40 40.9 30 16 244.0 0. 30 0.019 4
20 C40 40.9 30 16 244.0 0. 20 0.0315
21 C40 40.9 30 16 40.7 0.02 0.007 3
22 C40 40.9 30 16 40.7 0.18 0.030 6
23 C40 40.9 30 20 244.0 0.58 0.022 8
24 C40 40.9 30 20 244.0 0. 36 0.066 2
25 C40 40.9 30 20 122.0 0. 30 0.043 1
26 C40 40.9 30 20 122.0 0.46 0.0718
27 C40 40.9 30 20 40.7 0. 20 0.047 5
28 C40 40.9 30 20 40.7 0. 10 0.038 6
29 C40 40.9 25 16 244.0 0. 10 0.054 0
30 C40 40.9 25 16 244.0 0.42 0.068 0
31 C40 40.9 25 16 122.0 0.10 0.0310
32 C40 40.9 25 16 122.0 0.08 0.002 3
33 C40 40.9 25 20 244.0 0. 20 0.007 5
34 C40 40.9 25 20 244.0 0.32 0.016 4
35 C40 40.9 25 20 122.0 0.40 0.0209
36 C40 40.9 25 20 122.0 1. 10 0.1384
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Fig. 3 Comparison between measured and predicted

corrosion depth
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Table 3 Experimental data in reference[ 18]

X The widest Corrosion
No.  fu/MPa  ¢/mm  d/mm crack/mm depth/mm
1 24.5 25 16 0.15 0.0189
2 24.5 25 16 0. 00 0.006 1
3 24.5 25 16 0.05 0.016 5
4 24.5 25 16 0.25 0.0409
5 24.5 25 25 0.12 0.048 6
6 24.5 25 25 0.05 0.032 2
7 24.5 25 25 0. 20 0.0649
8 24.5 25 25 0.25 0.097 5
9 24.5 25 25 0.12 0.048 4
10 24.5 25 25 0.15 0.059 3
11 24.5 25 25 0. 30 0.005 3
12 24.5 25 25 0. 40 0.1390
13 24.5 25 25 0. 35 0.1337
14 24.5 25 25 0. 05 0.0597
15 24.5 25 25 0. 30 0.048 6
16 24.5 25 25 0. 70 0.200 4
17 24.5 25 25 0.15 0.064 6
18 24.5 25 25 0.10 0.0537
19 24.5 30 16 0. 50 0.107 3
20 24.5 30 16 0. 80 0.2104
21 24.5 30 16 0. 10 0.0759
22 24.5 30 16 0. 35 0.089 1
23 24.5 30 16 0.05 0.0331
24 24.5 30 16 0. 10 0.065 4
25 24.5 30 16 1. 10 0.248 5
26 24.5 30 16 0. 80 0.209 4
27 24.5 35 16 0.45 0.1636
28 24.5 35 16 0. 70 0.136 3
29 24.5 35 16 0. 55 0.106 8
30 24.5 35 16 0.05 0.101 3
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