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Safety evaluation method of existing prestressed cable truss structure

WANG Yongquan', TAN Zhuoqun', LI Shihong’, SHAO Xiang’
(1. Colloge of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China
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Abstract; In order to solve the safety evaluation problem of existing prestressed cable truss structures considering
the corrosion degree of cables, an objective evaluation system is established based on the characteristics of the
structure and the corrosion degree of the cables. Firstly, the dynamic response analysis method of cable-strut system
under the instantaneous break is established, and the rationality and feasibility of proposed method are verified by
three cable structures. According to the construction theory of judgment matrix and the result of the cable breaking
analysis, the method for determining the weight coefficient of each cable in the cable-strut system is established
considering the corrosion degree of the cable. On this basis, the membership function of the corrosion degree of the
cable is established, and the safety evaluation set of the cable system is built. At last, based on the weight
coefficient and the corrosion degree of the cable, the fuzzy comprehensive evaluation system is established for the
safety of existing prestressed spatial cable system. Furthermore, the weight coefficient determination method, the
membership function and the fuzzy comprehensive evaluation model are applied and verified by a practical spatial
cable-strut structure.

Key words: spatial cable-strut structure; cable corrosion degree; structure safety evaluation; weight coefficient;
fuzzy comprehensive evaluation
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Fig.1 Cable force variation curve of LS2 and LS3 after the fracture of LS1
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Fig.3 Change curve of several cable force after the cable fracture of S2-1
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Table 1 Maximum cable forces of rest cables after one cable breaks kN
PR %S W7 S5-2 Wi S5-1 1B 84-1 W7 83-3 Wi S3-2 It $3-1 Wr $2-1
S5-2 0 1614. 13 1430. 03 1285.26 1271.17 1196.79 1154.75
S5-1 1114.89 0 927.07 833.59 856. 53 742.97 667.29
S4-1 519. 00 714.78 0 519.76 441. 85 404. 25 398. 20
S3-3 355.58 331. 89 442.90 0 472. 60 308. 71 298.73
S3-2 488. 26 372. 60 352.43 507.09 0 468. 85 423.12
S3-1 480. 67 513. 81 471. 83 520. 33 651.97 0 1273.55
S2-1 1117.42 1483.97 1475.48 1424. 44 1513.67 1571. 64 0
S22 1943.90 2334.31 1949. 16 1909. 01 1840. 56 1691. 94 2643.79
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Table 2 Analysis results of the cable fracture considering cable corrosion kN
FR T W7 52 W S5-1 187 84-1 W7 833 1B 832 Wt S3-1 W7 S2-1
S5-2 0 1253. 11 1022. 17 935.74 942. 66 865. 58 837. 44
S5-1 1048. 07 0 986. 16 906. 94 864. 70 740. 38 690. 23
S4-1 472. 11 668. 90 0 497.03 432.86 379. 88 340. 53
S3-3 347. 82 323.26 452.23 0 471.13 307.13 297. 10
S3-2 396. 62 361. 44 341. 80 478.12 0 384.93 414.78
S3-1 342.41 425.7 379. 06 409. 12 465. 86 0 1052.99
S2-1 941. 88 1372.39 1323.07 1364.92 1241. 63 1260. 73 0
S2-2 1710.93 1822.52 1753.89 1719. 05 1554.29 1472.00 2164.73
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