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Study on the effect of cable on the lateral behavior
of S-shaped Pedestrian-CSB

Seon-Geun Ji, Sung-Soon Yhim
Department of Civil Engineering, University of Seoul
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Abstract Recently, CSB(Cable-Stayed Bridge) have been attempted to be atypical forms for landscape
elements in Korea. CSB with new geometry need to analyze their characteristics clearly to ensure
structural safety. This study’s bridge is the S-shaped curved pedestrian CSB that has a girder with
S-shape plane curve and reverse triangular truss cross section, inclined independent pylon, modified Fan
type main cable and vertical backstay cable. Curved CSB can have excessive lateral displacement and
moment when the tension is adjusted, focusing only on longitudinal behavior, such as a straight CSB.
In order to analyze the effect of the cable on the lateral behavior of bridges, the cable is divided into
two groups according to the lateral displacement direction of the pylon due to tension. The influence
of the combination ratio of GR1 and GR2 on the girder, bearing, pylon, and vertical anchor cable was
analyzed. When the tension applied to the bridge is 1.0GR1 plus 1.0GR2, In the combination of 1.2GR1
plus 0.8GR2, the stress on the left and right upper member of the truss girder and the deviation of the
both were minimized. In addition, the horizontal force of the bearing, the lateral displacement and
moment of the pylon, and the tension of the vertical backstay cable also decreased. This study is

expected to be used as basic data for determination of tension of CSB with similar geometry.

Keywords : S-shaped Curved Pedestrian CSB, Reverse Triangular Truss Cross Section, Inclined
Independent Pylon, Modified Fan Type Cable, Vertical Backstay Cable
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Fig. 1. Outline Of Bridge Plans
(2)Plan View  (b)Cross Section of Girder on Pierl
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(c)Vertical View  (d)Cross Section of Girder on Pier2
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Fig. 2. Torsion Direction of Girder without Cable
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Fig. 3. Deformed Shape of Truss Girder witn Casel
(a)Truss Girder on Pierl (b)Truss Girder on Pylonl
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Table 1. Direction of Torsion Deformation

Division P1 PY1 PY2 P2
Casel U U
Case2 U U v v
Case3 @) U

U: Clockwise, U: Counter Clockwise
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Fig. 7. Girder Moment due to Tension of Cable
Groupl
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Fig. 8. Girder Moment due to Tension of Cable
Group?2
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Fig. 9. Pattern Diagram

Table 2. Stress of Girder due to Combination GR1&GR2

Stress of Combinatrion GR1&GR2 [MPal
Dvision 1.2GR1 | 1.1GR1 | 1.0GR1 | 0.9GR1 | 0.8GR1
0.8GR2 | 0.9GR2 | 1.0GR2 | 1.1GR2 | 1.2GR2
Upp-L 61.7 69.3 76.9 84.5 92.0
Upp-R | -703 | -832 | -96.1 -108 -121
Upp L-R 8.6 13.9 19.2 244 29.8
Strut-L -154 -153 -152 -151 -150
Strut-R 167 178 189 200 212
Strut L-R 13.3 253 37.4 49.4 61.5
Low -68.2 -75.8 -83.4 -91.0 -98.6
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Table 3. Horizontal Force of Bearing due to Combination
GR1&GR2

Force of Combinatrion GRI&GR2 [kN]
Dvision 1.2GR1 | 1.1GR1 | 1.0GR1 | 0.9GR1 | 0.8GR1
0.8GR2 | 0.9GR2 | 1.0GR2 | 1.1GR2 | 1.2GR2
Bearing 662.7 906.3 1149.9 1393.4 1637.0
(58%) | (79%) | (100%) | (121%) | (142%)

Table 4. Displacement of Pylon due to Combination

GR1&GR2
Displacement of Combinatrion GR1&GR2 [mm]
Dvision | 1.2GR1 1.1GR1 1.0GR1 0.9GR1 0.8GR1
0.8GR2 | 0.9GR2 1.0GR2 1.1GR2 1.2GR2
Pvlon 187 219 251 283 314
Y 75% | ®7% | aoow | 113% | 125%
T T
—1.2GR1+0.8GR2
—11GR1+0.8GR2
—1.0GR1+1.0GR2
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—0.8GR1+1.2GR2
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Fig. 10. Transver Moment Diagram of Pylonl
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Table 5. Tension of vertical BackStay Cable due to
Combination GR1 and GR2

Tension of Combinatrion GR1&GR2 [kN]
Dvision 1.2GR1 | 1.1GR1 | 1.0GR1 | 0.9GR1 | 0.8GR1
0.8GR2 | 0.9GR2 | 1.0GR2 | 1.1GR2 | 1.2GR2
BackStay 152 179 205 232 258
Cable (74%) (87%) (100%) | (113%) | (126%)
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Table 6. Equivalent elastic modulus

Earthquake T(kN) f(kN/m2) Eeq(MPa)
1.2GR1+0.8GR2 152 252628 131,800
1.1GR1+0.9GR2 179 297503 132,070
1.0GR1+1.0GR2 205 340716 132,214
0.9GR1+1.1GR2 232 385590 132,302
0.8GR1+1.2GR2 258 428803 132,356

b

Fig. 11. Mode Shape

(a)mode2

(b)mode5

Table 7. Frequency of Eigenvalue Analysis

Frequency of Combinatrion GR1&GR2 [Hz]

Dvision 1.2GR1 | 1.1GR1 | 1.0GR1 | 0.9GR1 | 0.8GR1
0.8GR2 | 0.9GR2 | 1.0GR2 | 1.1GR2 | 1.2GR2
mode2 | 0.632465 | 0.632466 | 0.632467 | 0.632468 | 0.632468

mode5 | 1.092245

1.092277

1.092294 | 1.092305 | 1.092311
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