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Curvature Model Based Many Damage Locations Identification of
Reinforced Concrete Beam
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Abstract: An approach of structural many damage locations of reinforced concrete beam
identification by curvature model was studied. Firstly, the finite element software of structure
was built; the structural displacement models vibration shape was computed. By using the central
difference approximation, the curvature models were then gained from the displacement mode
shapes. At the same time, the real structure was inspected; the structural displacement models
were gained and the curvature modes were calculated. Through comparing the curvature modes of
real structure with finite element model, a damage factor was gained. Based on analyzing the
damage factor, damage location can be identified. Numerical simulation analysis shows that the
curvature model has a little sensitivity to damage of structures; it is an effective method to
evaluate many damage locations identification of structure.
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Tab.1 Damage Factor of Every Segment of Reinforced Concrete Beam
B
AN T - - - - . A
1B 2 B 3B 4 B 5 B 6 Bt 7B 8 Bt
1 Bt 2.343 701 0.168 562 0.153 198 0.057 576 0. 009 245 0.038 519 0.028 913 0. 050 849
2 Btas 0.124 562 0.633 028 0.206 249 0.331 636 0.303 791 0.322 608 0.317 286 0.312 848
3 Btas 0.010 949 0.181 892 1.791 820 0.209 835 0. 035 909 0.013 960 0. 000 205 0. 004 901
4 Blay 0.367 048 0.371 945 0.252 581 0.541 348 0.206 716 0.304 879 0.333 542 0.367 225
5 Btas 0.177 064 0.199 755 0.204 695 0. 357 955 20. 306 700 0.374 204 0.132 737 0.214 698
6 Btas 0.041 380 0.036 882 0.165 170 0. 050 727 0.143 977 1. 388 350 0.117 728 0.073 558
7 Btar 0.386 276 0. 382 856 0.418 895 0.389 451 0.376 565 0.256 920 0.598 586 0.239 979
8 Blas 0.301 356 0. 244 851 0.242 798 0.250 751 0.257 626 0.211 442 0. 645 248 4.405 192
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