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Influence Analysis of Rise-span Ratio on Force of Suspension Bridge

TANG Mao-lin', SONG Hui*, LIN Qia', SHEN Rui-li', WANG Xiao-dong*
(1. Department of Bridge Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan, China;
2. CCCC Highway Consultants Co. , Ltd. , Beijing 100088, China)

Abstract: In order to study the influences of different rise-span ratios on structural force of
suspension bridge, taking Xihoumen bridge as prototype, authors established the finite element
model by using bridge nonlinear calculation software BNLAS, which was developed by Southwest
Jiaotong University. This model was a twin towers single-span suspension bridge and its main
cable span was 485 m + 1 650 m + 485 m, it had single-span simply supported girder. The
structural forces of suspension bridge with different rise-span ratios (1/8,1/9,1/10,1/11,1/12,
1/13,1/14 and 1/15) were compared. The analysis results show that different rise-span ratios
change the stiffness of structure, and lead different load effects.
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Tab.1 Rise-span Ratios of Foreign Suspension Bridges e
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Fig.2 Live Load Vertical Deflections of Stiffening Girder
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Tab.2 Calculated Results of Live Loads of Suspension Bridges Under Different Rise-span Ratios

R 1] 8%/ m v i 11 / rad

K ¥ 254 /(105 kN « m) F4ES3/100 kN | BRI A/ m
SN /M ISP /M
1/8 1.17 2.87 0.225 1.103 —1.125 0.018 —0.017
1/9 1.56 3.10 0.226 0. 908 —0.915 0.017 —0.016
1/10 1.98 3.32 0.228 0. 764 —0.757 0.016 —0.015
1/11 2.45 3.51 0. 230 0. 654 —0.636 0.016 —0.015
1/12 2.94 3.68 0.232 0.570 —0. 540 0.015 —0.014
1/13 3.46 3.82 0.233 0.503 —0. 464 0.015 —0.014
1/14 3.98 3.93 0.233 0. 449 —0. 401 0.014 —0.013
1/15 4,57 4.03 0.232 0. 401 —0. 346 0.014 —0.013
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Tab.3 Calculated Results of Transverse Wind Loads of Suspension Bridges Under Different Rise-span Ratios

KI5 1/8 1/9 1/11 1/12 1/13 1/14 1/15

254 i KB/ (KN« m) 2 461 2 332 2148 2076 2014 1961 1911
254 e /ME /(KN » m) —17939 | —16444 | —15268 | —14 321 | —13521 | —12848 | —12268 | —11 744
R R /m 2.591 30 | 2.33267 | 2.12612 | 1.957 22 | 1.81353 | 1.691 05 | 1.58558 | 1.489 82

FEER ~

\ £ B it /ME /m 0.000 07 | 0.000 06 | 0.00005 | 0.00005 | 0.00004 | 0.000 04 | 0.000 04 | 0.000 03
R i 84255 / (kN + m) 265 062 249 860 238 663 229 182 219 139 210 313 203 957 199 182
Pu N E A/ m 0.058 43 | 0.052 67 | 0.048 14 | 0.044 49 | 0.041 40 | 0.038 79 | 0.036 55 | 0.034 53
ZEuEE AR /rad 0.000 04 | 0.000 03 | 0.00003 | 0.00003 | 0.00003 | 0.00003 | 0.00002 | 0.000 02

5 f Rl /(KN + m) 11 340 10 812 10 380 10 024 9 711 9 441 9 205 8 980
L4 5 /ME /(KN » m) —85731 | —78750 | —73207 | —68745 | —64 937 | —61737 | —58970 | —56 466
e R (H/m 12.3099 | 11.1139 | 10.1456 9.3512 8.671 6 8.091 1 7.589 6 7.134 6
e PR X 2%, B i /M /m 0.001 1 0.001 0 0.000 8 0.000 7 0. 000 6 0.000 6 0. 000 5 0.000 5
82556 / (kN + m) 545 316 555 199 560 693 570 393 570 290 569 312 569 368 573 747
Ze v Q10 8%/ m 0.376 3 0.3327 0.298 7 0.2719 0.249 5 0.230 9 0.215 2 0.201 2
3 £/ rad 0. 000 6 0. 000 6 0. 000 5 0.000 5 0. 000 5 0.000 4 0.000 4 0.000 4
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Tab. 4 Calculated Results of Temperature Loads of Suspension Bridges Under Different Rise-span Ratios
REEL 1/8 1/9 1/10 1/11 1/12 1/13 1/14 1/15
T KAE/ (KN » m) 0.141 0.162 0.180 0.201 0.222 0.241 0.256 0. 268
254 5 /ME /(KN » m) —860 —960 —1031 —1098 —1 185 —1 265 —1 315 —1 106
Pe R i KAH /m 0.21148 | 0.212 81 | 0.214 02 | 0.21504 | 0.21595 | 0.216 70 | 0.217 28 | 0.217 39
FHif 20 C B /M /m —0.2125| —0.2139 | —0.2150 | —0.216 1 | —0.217 0| —0.217 7| —0.218 3 | —0.218 1
WEES 255/ (kN » m) 14 181 14 309 14 446 14 570 14 725 14 886 15 030 19 462
RuGI ] AL/ m —0.2125| —0.2139 | —0.2150 | —0.216 1 | —0.217 0 | —0.217 7 | —0.218 3 | —0.218 1
I £l /rad —0.002 1| —0.0023| —0.0025 | —0.0026 | —0.002 8| —0.0029 | —0.003 0| —0.003 1
B K (E /(KN » m) 876 976 1049 1117 1198 1271 1315 1357
B /ME/ (KN« m) | —0.144 | —0.166 | —0.185 | —0.206 | —0.227 | —0.246 | —0.261 —0.273
B R AE /m 0.2139 0.215 6 0.217 0 0.218 3 0.219 5 0.220 4 0.2211 0.221 1
iR 20 C 15 B B /ME /m —0.2129 | —0.2145 | —0.216 0 | —0.217 3 | —0.218 4 | —0.219 4 | —0.220 1 | —0.220 4
BRI 4/ (kN « m) —14 200 | —14328 | —14466 | —14592 | —14 749 | —14 912 | —15058 | —15 238
g\l i F% /m 0.213 9 0.215 6 0.217 0 0.218 3 0.219 5 0.220 4 0.2211 0.221 1
7t /rad 0.002 1 0.002 3 0.002 5 0.002 6 0.002 8 0.002 9 0.003 0 0.003 1
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Fig.3 Typical Vibration Modes
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Tab.5 Self-vibration Frequencies Under Different Rise-span Ratios

KB LE 1/8 1/9 1/10 1/11 1/12 1/13 1/14 1/15
— i 1 % R 2 0.04123 | 0.043 24 | 0.04514 | 0.046 93 | 0.486 44 | 0.050 28 | 0.05185 | 0.053 36
. —B RS R | 0.069 78 | 0.07489 | 0.07965 | 0.084 11 | 0.08832 | 0.09230 | 0.096 08 | 0.099 67
R — B Bx R A 0.098 07 | 0.10015 | 0.102 08 | 0.10390 | 0.10563 | 0.107 27 | 0.108 84 | 0.110 35
e — i TE X R A 0.110 28 0.113 99 0.115 99 0.115 95 0.114 12 0.111 29 0.108 13 0.105 03
- B X FR AL A% 0.234 03 | 0.23965 | 0.23439 | 0.22723 | 0.21784 | 0.21110 | 0.20526 | 0.200 70
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