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Linetype Control for Construction of Long-span
Steel Cable-stayed Bridges

WU Jie, LUO Xiaogqun, ZHANG Qilin
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: To obtain the construction linetype of long-span
steel cable-stayed bridges accurately, the paper presents a
numerical simulation and control technique by taking
geometrical nonlinear effects into consideration. Multiple-
short truss elements are used to model the sag effect of long
cables. The simulation of multiple tensioning of long cables is
realized by adjusting unstressed length of cables successively.
Different activation modes for new generated components are
introduced for different purposes that the tangent and parallel
modes are suitable for construction process analysis, and the
original position activation mode is used for the linetype
control analysis. The sparse matrix algorithm is adopted to
speed the simulation. The software of construction linetype
BINAS, is
compiled. The computational accuracy and the effectiveness

control simulation for cable stayed bridges,
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are verified in the example of the Sutong Bridge.

Key words: cable stayed bridges; linetype control;

construction process; geometrical nonlinear effect
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Fig.1 Three activated modes of new elements

2.1.1 YLk

RS B BT R A TR T
B RFTEAARD) T ERTE A R, 10 & 1b fr
. B MN 2 REEN L BB, MN 5 x B
KAN (B 2>, GEF R M P EREARE w (M,
o(MD FIRIARSE f1 VDI, B0 0 N B9 BRI 3612 %
j@[lo]



%93

£ KB . XEENSHIRE T EREB G 1283

u(N) = u(M) —LO(MDsin(§+ ¢/2)  (2)
v(N) = v(M) + LI(MDcos(6+ ¢/2)  (3)
g(ND> = (VD (€))

2 FVRMNBRLEREE

Fig.2 Initial displacement of new nodes
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Fig.3 Installation and design linetype
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Fig.5 Cable-stayed cantilever girders
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Fig.6 Construction stages of cable-stayed
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Fig.7 General scheme of Sutong Bridge (unit: m)
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Fig.8 Bending moment of the girders when the construction is completed
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