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o b b
36 MN, . 350~450 MPa,
200 MPa ; 0.1 MPa; 0.6 MPa,
4 —
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1

/m /m /(kN + m) /(kN * m) /MPa /MPa

0.11 0.122 179 35 900 88.2 94. 6

0.025 —0.204 1 680 290 000 120.9 109. 3

—77.6% 67.6% 835.2% 706.4% 37.0% 15.5%

0.018 0.491 3 360 291 000 119.2 113.5

—83.6% 302. 6% 1772.5% 709.0% 35.2% 19.9%
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2
/m /m /(kN + m) /(kN + m)
0.012 —0.019 —38 900 15 900
0.029 0.002 103 000 —3240
140.7% —91.5% 165.0% —79.6%
0.03 0.032 —109 000 33100
155.7% 66.7% 179.5% 108.1%
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4 s o , 0.219 m,
0.081 m; 35.4 MN * m, 17.9 MPa;
MN, 700 MPa; 0.5 MPa, 5 MPa, R
3 .
/ / / / / / / /
m (MN « m) MPa MPa MN MPa MN MPa
0.022 25.8 8.0 13.0 7.3 549.9 2.0 289. 8
3 —0.108 —19.1 —6.0 —9.7 2.9 220.4 1.1 157.1
40. 054 7.5 2.3 3.8 4.8 372.3 1.9 266. 1
0.202 28.1 8.8 14.2 7.9 595.0 2.0 289.8
4 —0.117 —25.9 —8.1 —13.1 2.9 219.7 1.1 157.1
+0.095 7.4 2.3 3.7 1.8 371.1 1.9 266. 1
0.034 35.4 11.0 17.9 9.6 718.3 2.0 288. 4
5 —0.122 —27.4 —8.5 —13.9 2.6 196. 3 1.1 154.0
+0.088 7.6 2.4 3.8 4.8 373.6 1.9 265. 8
0.219 34.9 10.9 17.6 9.5 632.2 2.1 295. 4
6 —0.127 —27.5 —8.5 —13.9 2.9 218.2 1.1 160. 0
4+0. 089 7.6 2.4 3.9 4.9 368.0 1.9 265.5
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/ / / / / /
/m /m /m
(MN-m)  MPa (MN-m)  MPa (MN-m)  MPa
3 134. 4 0.6 —0.014 0.6 0.0 0. 001
4 109. 7 0.5 —0.014 14.9 1.1 0. 008
5 84.9 0. 4 —0.011 —14.8 —1.1 —0.051 1.1 0.1 0. 004
6 2.8 0.0 —0.008 —149.6 —3.8 —0.081 —30.2 —2.3 0. 039
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Deciding Reasonable Finished Dead State of Multi-Tower
Cable-Stayed Suspension Bridges

Zhou Yungang', Huang Jinchen®

(1. Tongji Architectural Design (Group) Co. , Ltd, Shanghai 200092, China;
2. Guilin Municipal Engineering Administration Department, Guilin 541002, China)
Abstract; Based on deflection theory of suspension bridge and optimization method of cable force for
traditional cable-stayed bridge, FEA iterative optimization algorithm is proposed for reasonable finished
( 30 )



30 ( ) 30

Research on Seismic Performance of New Steel Joints
Weakened with Beam Web

Zheng Hong, Liu Erhao

(School of Civil Engineering,Chang’an University,Xi’an 710061, China)

Abstract; This paper introduces a new type of Reduced Beam Section connection, “Accordion Web
RBS”,is presented in this research. The AW-RBS decreases the web contribution in moment strength
and a reduced section is developed in the beam. In the proposed connection,the beam section is reduced
using corrugated plates instead of a plat web at the expected location of the beam’s plastic hinge. Using
ANSYS14. 0 FE analysis is made of the influence of the distance of the weakening region from the col-
umn’s flange,angle thickness and the leg length of angle on the performance of new seismic joint. The
results show that:there is no big difference between the new type of Reduced Beam Section connection
and the traditional beam to column connection, and the position of plastic hinge formed in the shape of
the upper and lower flange of the corresponding beam, achieving the purpose of plastic hinge removed a-
way from the column’s flange face; and the distance of column flange from the weakening region, angle
thickness and angle of leg length has little effect on the properties of the new reduced beam section con-
nection.

Key words: beam to column connection;local weakening;equal leg angle; plastic hinge; seismic per-

formance
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dead state of multi-tower cable-stayed suspension bridge. In order to realize the target according to the
criterion of reasonable completed status, the algorithm uses analytical formula to estimate main cable
force and uses rigid supported continuous beam method to calculate the initial cable force. Then, zero
displacement method is used to make structural displacement close to zero through iterative computa-
tion. Finally, taking the minimum bending energy as the optimization object and setting constraint con-
ditions according to target dead state, the models are solved by the first order optimization method of
ANSYS to obtain reasonable dead state, with geometric nonlinearity being fully considered. Four finite
element models of three-tower to six-tower cable-stayed suspension bridge with the span of 1 400 m are
established and used to establish mathematic optimization model for cable force with the algorithm real-
ized by using ANSYS parametric design language (APDL). Calculated results show that the interplay
between suspended part and cable-stayed part is small. Except for peak values appearing in the intersec-
tion of suspended part and cable-stayed part, bending moment of beam is well distributed. The inter-
force of tower is axial pressure and its bending moment is close to zero. With fine-tuning of the cable
force, the bending moment of the cable-stayed beam remarkably changes, yet others slightly changes.
Key words: bridge engineering; multi-tower cable-stayed suspension bridge;cable force optimization;

reasonable finished dead state;geometric nonlinearity



