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PREDICTION METHOD OF CRACK WIDTH IN REINFORCED COCRETE MEMBERS 
Part 1: Theoretical solution by the bi-linear model of bond constitutive law 

�� ��*���� ��**

Nobuyuki YAMATO and Toshiyuki KANAKUBO 

This research leads the theoretical solution of crack width in reinforced concrete members based on the equilibrium of axial forces and compatibility 

conditions between concrete and reinforcement and the condition of crack occurrence. In the case of bi-linear bond stress - slippage relationship model, the 

theoretical solution of crack width is led as the relationship between loaded end strain of reinforcement and crack width. The pullout bond test and tensile 

bond test is conducted to investigate the adaptability of proposed method for deformed steel bar and AFRP reinforcement. The calculated relationship 

between reinforcement strain and crack width shows a good agreement with the experimental result. 
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その１　付着構成則を bi-linear でモデル化した場合の理論解
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1 P-80TE-F6 12.05 0.341 14.02 84.5 
2 P-80TO-F6 16.89 1.389 10.48 88.5 
3 P-80TE-F7.4 12.83 1.773 12.46 79.9 
4 P-80TO-F7.4 12.93 1.812 11.69 75.6 
5 P-80TE-F13-1 11.88 1.109 15.76* �

6 P-80TE-F13-2 12.08 0.897 15.50* �

7 P-80TE-F13-3 12.30 1.279 15.22* �

8 P-80SD-D10-1 22.02 0.620 7.75 85.3 
9 P-80SD-D10-2 19.88 0.604 7.32 72.8 

10 P-80SD-D10-3 22.36 0.630 8.09 90.5 
11 P-100TE-F6 11.47 0.477 11.84 67.9 
12 P-100TO-F6 15.90 1.647 10.05 79.9 
13 P-100TE-F7.4 15.20 1.696 11.58 88.0 
14 P-100TO-F7.4 14.78 1.683 11.71 86.5 
15 P-100TE-F13-1 11.65 2.336 14.21 82.8 
16 P-100TE-F13-2 14.12 1.298 13.26* �

17 P-100TE-F13-3 12.54 1.702 14.53 91.1 
18 P-100SD-D10-1 17.01 0.534 7.08 60.2 
19 P-100SD-D10-2 19.46 0.628 8.26 80.4 
20 P-100SD-D10-3 18.90 0.902 8.41 79.5 
21 P-120TE-F6 12.11 0.488 12.16 73.6 
22 P-120TO-F6 15.12 1.481 11.92 90.1 
23 P-120TE-F7.4 15.40 1.867 11.03 84.9 
24 P-120TO-F7.4 12.55 1.846 12.76 80.1 
25 P-120TE-F13-1 13.62 1.702 14.82 100.9 
26 P-120TE-F13-2 16.04 2.392 14.26 114.4 
27 P-120TE-F13-3 14.15 2.198 13.99 99.0 
28 P-120SD-D10-1 20.02 0.625 8.52 85.3 
29 P-120SD-D10-2 20.48 0.589 7.99 81.8 
30 P-120SD-D10-3 20.43 0.638 8.74 89.3 
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