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Layout of main bridge structure of Sutong Yangtze River Highway Bridge
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Tab. 1 The internal force of key cross sections of girder of Sutong Bridge

. , W1 (N, QFafify kN o 15 + 7%
Pl o7 NI ’ LiEE=7
M Hfi g kN + m) Max Min
N -45751.3 ~44182.1 -53578.1
1 1, 2 B Q 493.1 2729.7 -1385.1
M -26376.5 57 342.2 -91989.0
N -82903.4 -79 874.4 -97511.1
2 2 B2 0 -4454.2 -320.0 -9741.3
M 29 163. 6 92551.0 -37361.4
N -116 938. 1 -112277.2 ~138 466.3
3 2. 3 BT 0 230.6 2767.0 -2507.7
M 7344.6 71 162.9 -31163.4
N -140 142.9 ~133520.0 -167 524.8
4 3 B2 Q -6155.5 -134.4 -12964.3
M -38 967.4 101 159. 1 -176 972.3
N -200 213.9 -196 649.7 -235130.9
5 3. 4 B Q -2048.5 -304.5 -4570.5
M 1120.0 70 688.2 -54587.1
N -219273.6 -218228.5 -254 747. 8
6 KA Q -395.4 2145.0 -2904. 4
M -24320.4 16 381. 6 -64 901.0
N -200 552. 6 -199 166. 9 -233 878.2
7 1/8 5+ Q -2546.7 -295.2 -5009.2
M -21072.5 34 291.6 -68 245.8
N -155 386.8 -152911.3 -183 121. 8
8 1/4 @ Q —-1245.1 1208.7 -3650.7
M -8499.8 66 837.9 -74 614.0
N -83997.8 -80326.0 -100 345. 8
9 3/8 P Q -2407.9 -147.1 -5398.4
M 8 634.5 112 940. 6 -59307.3
N 3.4 3 806.0 -2 068.7
10 172 s 0 0.0 3218.9 -3218.8
M -7 647.2 101 375.3 ~47 340.3
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Fig. 4 Calculation diagram of aseismic reliability under

stochastic earthquake by JC method
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Tab. 2 Variable statistical parameters table

KA Y {H/ MPa
{37

i) oG oy ap
1 1. 2 B 32.66 45.50 10. 12
2 2 By 48.65 34.69 12.59
3 2. 3BT 77.39 43.65 10.13
4 3 by 76. 80 46. 56 17. 65
5 3. 4 BT 93.51 29. 65 9. 14
6 R 78.79 23.94 6.50
7 1/8 sth 91.20 33.98 8.15
8 1/4 P 77.37 44. 61 10.05
9 3/8 60. 30 61.51 8. 40
10 172 Bsth 12. 90 55. 66 9.55
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Tab. 3  Reliability index of girder of Sutong
Yangtze River Highway Bridge

AR b
XA
JC U B
1 1, 2 s 5.47 5.83
2 2 S 5.51 5.78
3 2, 38 5.13 5.48
4 358 4.51 4.85
5 3., 4 s 4.69 5.02
6 REE A 5.40 5.54
7 1/8 g5 4.84 5.12
8 1/4 s 4.97 5.23
9 3/8 4.89 5.31
10 172 g5 5.81 6.02
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Dynamic Reliability Analysis of Long-span Cable-stayed
Bridges under Stochastic Earthquake
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(1. School of Highway, Chang’an University, Xi’an 710064, Shannxi, China)
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Abstract

Based on stochastic vibration theory and combined with SuTong Yangtze River Highway Bridge, we studied
the dynamic reliability of super-long-span cable-stayed bridges under the action of earthquake loads. According to
response statistics obtained from the structure random vibration analysis, we analyzed the dynamic reliability of
the normal stress on the key section of Sutong Yangtze River Highway Bridge by the JC method in structural reli-
ability analysis (afosm method) and the first excursion failure theory, and evaluated the seismic performance of
the structure. The analysis results show that the reliability of the structure meets the seismic requirements of the
bridge. It could provide an important theoretical reference for improving seismic reliability analysis of super-long-
span cable-stayed bridges.

Key words; bridge engineering; stochastic vibration; cable-stayed bridge; earthquake motion model; dy-

namic reliability; over-crossing theory



