% 44 B 38 T RE5 xR ¥E IR FROP RO Vol. 44 No. 3
2022 % 6 A Journal of Civil and Environmental Engineering Jun. 2022

DOI: 10. 11835/j. issn. 2096-6717. 2021, 140

KT 3A A5 bR RN b AR AT AR A A

Z?\‘é]b é:\la , jj—élléjsla,]b , {/‘}%2 , _g\-;_%éz;]é? , glg%ﬁ.'%—jla
(LAMKE a. EAIRFRE:;b. AT REERRAEELE R FHERASIRAR PO, @M 350108;
2. A K AAF R IE ARG L4 M 350108)

W E ARSI T HIET R AT B X 9 ARYE L AR g L B, R B
FEATIRAE 7 ik T L B3R M B AT AT IR B — R TR T AR E RN 1A, A T4
A LIRE M BIR RS, AT ILAN R R PR A R ML 4R R 3A 354, st
AR A%F S+ B EE ), A5 T REIAR, ARyt o124, F @ TRARBITAY
HE . RJE, A 3A AR AR ATIRAE, PR R S RS B LI ARAT A AT, R I 3A FRAF
IrEE RS B ERRARAR -3,

KEBIR AAF IR AT 3A $547 s WL R AL =5 7 L AR B

RE 4SS U446. 3 MERPRERD: A MEHS:2096-6717(2022)03-0071-08

Superstructure state evaluation of cable-stayed

bridge using 3A indicators
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Abstract: To solve the problem of huge data and analysis paralysis in bridge state assessment, the Five
Indices Method is used to analyze the superstructure components of a cable-stayed bridge according to
monitored data. Then, a comprehensive evaluation index incorporating weight coefficients is proposed to
evaluate the safety condition of the cable-stayed bridge superstructure based on the existing five indices.
After that, to overcome the calculation difficulty in bridge evaluation activities, a series of 3A indicators are
proposed and individually termed as the amplitude offset, the abnormal degree and the average value
fluctuation. Compared with the previous five indices, the three new indicators require less computation,
and thus, are more convenient for engineers to conduct on-site evaluation. The 3A indicators are used to

evaluate the safety condition of the cable-stayed bridge, and the results are compared with the five indices.
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The analysis results show that the superstructure state of the cable-stayed bridge evaluated by the 3A

indicators is basically consistent with the five indices.

Keywords: bridge state assessment; 3A indicators; amplitude offset; abnormal degree; average value

fluctuation
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Fig. 1 Monitoring sections of the main girders (unit :m)
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Fig. 2 Monitoring locations of the bridge tower (unit :m)
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Fig.3 Layout of cable sensors
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Table 1 Vibrational accelerations at tower top
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Table 3 Internal forces of upstream side S cable

PRBHELE/ (m + s72)

mE/d

S SN /ME Rl
1 0.418 6 —0.407 0 —2.11X10°8
2 0.413 9 —0.417 0 4,64 X107
3 0. 446 4 —0.4615 2.85X107°
4 0. 308 5 —0.322 2 2.76X107°
0.384 4 —0.330 9 6.31X107°
6 0.409 7 —0.4111 2.13X10710
7 0.414 2 —0.408 7 9.07X1079
8 0.403 5 —0.400 6 —2.66X10"%
9 0. 370 4 —0.390 1 8.39X107°
10 0.352 5 —0.344 1 1.19X1078
11 0.353 4 —0.399 1 —1.24X10°8
12 0.3915 —0.399 3 2.93X1078
13 0.373 3 —0.374 0 —3.80X107°
14 0.357 0 0.363 9 9.11x10710

58 RHIREK I /KN
i) /d

S ON] e/ ME F-HMH
1 1824, 44 1773.05 1 805. 13
2 1 826. 65 1 769. 63 1 803. 28
3 1.826. 65 1761.09 1 800. 46
4 1915.02 1756.75 1818. 01
5 1 822.55 1780. 21 1796.55
6 1818.77 1777.87 1798.57
7 1822.71 1756. 29 1791. 71
8 1.819. 24 1761. 86 1798. 70
9 1 811. 37 1778.81 1795.71
10 1815.77 1740, 84 1787.57
11 1 820.97 1 749, 02 1791, 94
12 1815.77 1736.52 1788.70
13 1812. 63 1 750. 25 1791. 24
14 1.820. 97 1746, 85 1797. 50

Table 2 Mid-span vibrational accelerations of 4% span

R2 4 EBEDIRIMEE

PR/ (m + s72)

i fH] /d
e KAH e/ MHE A
1 0.204 1 —0.356 3 3.80X10°°
2 0.207 6 —0.222 2 —1.84X107*
3 0.169 1 —0.173 9 —8.72X10710
4 0.252 1 —0.1813 —3.34X10°¢
5 0.260 9 —0.171 8 1.31X10°¢
6 0.229 2 —0.355 8 —5.71X10°10
7 0. 280 0 —0.355 7 2.66X10°
8 0.197 5 —0.169 2 —1.49X10°8
9 0.235 1 —0.189 4 —2.44X1079
10 0.232 1 —0.169 2 —3.09X10?
11 0.210 0 —0.214 0 —4.04X1079
12 0. 224 4 —0.171 1 —4.94X10710
13 0.138 1 —0.357 5 —7.57X10°10
14 0.186 0 —0.357 0 —5.53X107°
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Table 4 Evaluation results of main beam
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Table 5 Evaluation results of tower
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Table 8 Superstructure conditions after evaluation
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