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Longitudinal restraint stiffness of crossed cables in multi-tower cable-stayed bridge
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Abstract; In order to figure out the effect of crossed cables, mechanical model of multi-tower cable-stayed bridge
with crossed cables was established. A single main span was selected as research object and part of the crossed
cables were treated as vertical springs, mechanical mechanism of crossed cables was studied and an analytic formula
for calculating the longitudinal restraint stiffness of the crossed cables was deduced. The study shows that, when the
tower deformed in longitudinal direction, dead load of the deck was redistributed in the crossed cables and this led
to the cable force change, leading to restraint effect for tower. The restraint stiffness of the crossed cables depends
on the length of the cables, projection length in horizontal direction and its axial stiffness. A finite element model of
cable-stayed bridge with three towers and four spans was established to verify the formula. The numerical method
shows good agreement with the formula, which indicates the formula is effective in estimate the longitudinal restraint
stiffness of the crossed cables. Numerical analysis shows that using crossed cables could increase the structural
stiffness of multi-tower cable-stayed bridge as well as the tower and girder. The crossed cables play more important
roles in increasing the stiffness of the structure if the tower and girder have low bending stiffness.
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Fig.1 Side view of multi-span cable-stayed bridge with crossed

cables
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Fig.2 Deformation of triple-tower cable-stayed bridge under live

load

B AL P20 TR RO 1 2 1
FHBS SRATIN T J5 ik o e O p —A> 2 15 R AH SR A
B g BRSO BLRS , 1E AN R
B TALE N AKSE- 7, G0 3 B SBa hseok S

PETALRE B OCZR , W ARAG 1 200 T 1 B AU 9 1) 29 21
YEH. B 3 PR R AR S8 2 B R AL R X 85 10
2.

e

E3 HEMARERER
Fig.3 Restriction effect of the cables
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Fig.4 Main span with crossed cables
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Fig.6  Deformation of crossed cables
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Fig.7 Side view of cable-stayed bridge with three towers and four spans(m)
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Tab.1 Longitudinal restraint stiffness of the crossed cables

i l;/m 1,/m a;/m  K/(kN-m™)
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Fig.9 Displacement of tower-top caused by horizontal concentrated

force
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Fig.10 Vertical deformation of the girder
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Fig.11 Relationship between deflection of the loaded span and

bending inertia of the tower
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