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Type Selection and Design of Stiffening Trusses for Long-span Suspension Bridge

PENG Wanghu's SHAO Xudong's HU Jianhua®
(1. College of Civil Engineeringg Hunan Universit, Changsha Hunan 410082, China;
2 Hunan Provincial Communications Planning, Surmey & Desige Institute, Changsha Hunan 410008, China)

Abstract. The status of newly constmcted and in-service truss-stiffened suspension bridges was sunmarized. The
principal working behaviors of stiffening truss were disserted. The structure features of the types of main truss,

ransverse bracing, lateral bracing and the deck were expounded. Based on statistic data, the criterion on
detemining on the key design parameters of stiffening truss was given. It is concluded that (1) the torsion wesistance
is the most important stiffness requirement for the long -span suspension bridges; (2) a linear regression
relationship exists between the stiffening truss height-span ratio and the square of design wind speed at deck level,
therefore the truss height can be determined via parameters of the main span and wind speed; (3) air gap on deck
is one of the effective and convenient methods for enhancing aerodynamic stability of truss -stiffened suspension
bridge; (4) the K-shape lateral bracing is weaker than the X-shape in improving the torsion resistance of stiffening
truss but it is not involved in the main truss resisting vertical loads and maintains a simpler working state. A
comparative study on technology and economy among the reinforced concrete deck, the steel deck and the integral
orthotwopic steel deck were finally indicated. The latter provides superior structural torsion efficiency and reduces the
overall weight of the superstructure.
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Tab. 1 Parameters of suspension bridge stiffening trusses
/ / / / /
m m m m m (m°s™ 1
1 1998 1991 14 385 35 14.2 K 6 59 8l
2 1997 1377 7.7 2 36 9 6 2 6312
3 1964 1298 7.35 30 63 31 39 762 K 12( ) 44 7(T)H1A
4 1937 1280 7.62 27 43 27 43 76 X RC 6 4
5 1957 1158 11.58 20 73 20 73 11. 89 X RC 4 276(C)H 1
6 1088 10 28 28 10.8 K 4 25 99
7 1988 1100 13 30 35 13 K 4 4 66 21
8 1931 1067 9. 14 32 31 32 31 9 145 X RC 14( ) 44 7(T)H1A
9 4 25 1966 1013 10. 65 21 2.5 11. 51 K RC 6 2 648(MMH
10 1964 1 006 837 23 77 23 77 9 06 X 4 49 24
1 1988 990 13 30 35 13 K 4 4 66 211
12 1988 940 13 30 35 13.1 K 4 4 60 81
13 900 6.5 26 26 6.4 K RC 4 28.0
14 198 876 125 34 34 10 K 6 73 01
15 1950 853 10. 06 18 9 18 9 9 42 X RC 4 3537
16 853 7.16 21 64 23 77 6 09 X 3 3537
17 1983 770 9 26 26 10 K 4 54 gl
18 1973 712 9 29 29 10. 35 K 6 54 004
19 1967 712 7.62 176 17. 6 — — X — —
20 1936 04 9. 14 20 12 20 12 9.2 K RC 10(
21 - 1939 701 7.62 226 2.6 — K RC 4
(@) ; (O ;
( ) )
. 3 . s
° b
b o
b
2
Tab. 2 Structure parameters of long- span suspension bridge examples
| / /
m (t'm™ D fn? m fm fm* fm*
178+712+ 178 1h10.9 24 2 Q0 280 29 9 3.260 3 04
335-+853+ 335 1ho 133 0 163 18.29 10 6 5.740 1 476
320+ 888+ 348 5 1ho.s 23 1 Q270 33.4 3 2.052 5 155
248+ 1088+ 228 1ho.3 28 8 Q402 28 10 7.526 5 048
369+ 1385+ 309 1ho 26 1 Q 451 33.5 3.02 1. 709 4 554
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Fig 1 Ratios of stiffening girder’ s rigidity to whole bridge’ s rigidity
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Fig 2 Main truss types
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Fig 3 Stiffening truss height
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, , Tab 5 Steel quantities for different deck types
i h h It
RC 9991 7414 479 "
7980 7414 5900
7 600 7010 5990
* 2790t 2000 t,
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’ ’ Tab. 6 Natural frequencies of different deck types (unit: Hz)
’ 1 1
4
Tah 4 Structure parameters of different deck types
RC 0. 151 Q0 255 0. 108 0. 296
0. 143 Q0 290 0. 106 0.230
/ / / / 0. 164 Q0 310 0. 126 0.363
m2 m m m m . .
1he 038 75 725 145 %6
1t 030 75 725 145 %6
1 022 725 60 120 10R ’ ’
6 3 1 . ’
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