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Study on Modeling and Arrangement of Link-Shoes for
Torsional Control of S-shaped Pedestrian Cable-Stayed Bridge
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Department of Civil Engineering, University of Seoul
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Abstract Recently, cable-stayed bridges have been attempting to apply bold and experimental shapes
for aesthetic and originality. In the case of bridges that have no similar cases, deep understanding and
verification of analytical modeling is needed. S-shaped curved pedestrian cable-stayed bridge is always
twisted because the cable is arranged on one side of the inverted triangular truss girder. In order to
suppress the torsion, the Link-shoes are arranged at the left and right top members with reference to
the Bearing placed at the mid-bottom member. The first research is related to the modeling method
of Link-Shoe and Diaphram. In order to accurately reflect the transverse structural system and the
torsional stiffness, it was necessary to model the Link-Shoe and the Diaphram directly rather than
indirectly using the stiffness of the Bearing. The second study is related to the lateral arrangement of
Bearing and Link-Shoes. Method 1 is to place in order of Link-shoe, Bearing, and Link-shoe from
outside the curve radius. Method 2 is place to in order of Bearing, Bearing, and Link-shoe. In method
2, compared to method 1, the stress in the outer top member was larger and the stress in the inner
one was decreased. It is analyzed that the stress adjustment is possible according to the lateral

arrangement of Bearing and Link-Shoe.
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Fig. 1. Outline of Frame Modeling for Straight CBS

(a)Frame model
(b)Detail of P1
(c)Cross Section of Tie-down
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Fig. 2. Outline Of Bridge Plans for S-Shaped Pedestrian CBS

(@)Plan View  (b)Cross Section of Girder on Pierl
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(c)Vertical View
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(d)Detail of Link-Shoe
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Fig. 3. Torsion Direction of Girder without Cable

Table 1. Direction of Torsion Deformation

class Pl PY1 PY2 P2
Casel ) v U v
Case2 ) € U 9]
Case3 U @) U U

L: Clockwise, : Counter Clockwise
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Table 2. Direction of Torsion Deformation
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Fig. 6. Analysis modeling for Link-Shoe

(a)Method1 (b)Method2  (c)Method3
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Table 7. Stress of Girder
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Whietho @/0) /D)
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Fig. 9. Pattern Diagram
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Table 9. Stiffness of Elastic-Link of Method 1,2,3

Vertical Stiffness [kN/m]
position
Method1 Method2 Method3
Left 1.38E+07 1.00E+10 1.00E+05
Pl Center | 1.00E+10 | 1.00E+10 | 1.00E+10
PY1
Right 1.38E+07 1.38E+07 1.38E+07
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Table 10. Result Force of Link-Shoe and Bearing

Result Force [kN]
position
Method1 Method2 Method3
Left - -449.8 -283.9
PY1 Center -1,111.0 60.4 -378.8
Right 1,403.2 680.3 950.4

o|2fgt AIE Table 119] BAAT A9 ¢
o9y =3}l A3k Holth = AR 118.2MPa
oA 197.8MPaZ &7k, & AFAAlE 366.5MPa
oA 230.2MPaZ #4-3ttt,

Table 11. Stress of Girder

Stress [MPal
= y = position @Method2 (®Method3
&5, 9% Y2 IS AE HASI. OMethod1 @/ @/D)
197.8 170.8
Upp-L 118.2 167% (144%)
Table 8. Arrangement of Tension Only and Compression Uk 65 22302 22641
Only Spring for Methodl, 2, 3 pp 366. (63%) (72%)
-143.8 -145.3
position Method1 Method2, 3 Strut-L “1490 (96%) ©97%)
. 204.2 200.7
Left Tension Only Compression Only Strut-R 2323 (88%) (86%)
P1, ] . -86.4 -86.8
Center Compression Only Compression Only _ 86. -
PY1 Low 860 (100%) (101%)
Right Tension Only Tension Only
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