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Structural Analysis of a Cable Anchor System
for a Cable-Stayed Bridge over the Sea

BYUNG-SEUNG KONG* AND NAMSEEG HONG**
*Division of Civil and Architecture, Dongseo University, Busan, Korea
“Division of Civil and Ocean Engineering, Donga University, Busan, Korea
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ABSTRACT : The cable connection zone of the cable-stayed bridge transfers deal-load, live-load, and second-load to the cables on the structural
joint zone of the cables and the main girders are the most critical parts in which big cable tensile forces are gemerated by those loads.
Therefore, it is necessary to thoroughly check the main girder, structurally to secure the required stability. Because of the heavy tensile force of
cables linked in the connection zone of the cable-stayed bridge, locally concentrated stress, as well as the dispersion of stress, occurs in the
structurally contacted point of cable and main girder thus, we need to make a thorough investigation through a detailed structural analysis.
Directly delivering the tensile force to the connection zone of the cable, the consequently big effect in the tensile force fluctuation caused by the
live-load will make it necessary to review the fatigue strength. As the conmection zone of the cable is designed to resist the tensile force of the
cable, which is applied to a conmecting section as a concentrated force, thick plates are used. These plates are frequently made of welded

structure, thus, the investigation of the welding workability is inevitable.
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Fig. 2 Location of cable anchor system
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Table 1 Cable anchor pipe of Whan-Do bridge

17‘3&?_ ZAeo)[m] |7 [m] A | R/ B3
' [mm] | [mm]

Cl | 7395 | 3239 | 320 | 5.06
C2 | 6735 | 3239 | 320 | 5.06
3 | 6066 | 3239 | 320 | 506
C4 | 5190 | 3239 | 320 | 506
C5 | 4534 | 3239 | 320 | 506
C6 | 3899 | 3239 | 320 | 506 ]
C7 | 3338 | 2445 | 320 | 38 | NG
c8 | 2921 | 2445 | 320 | 382 | NG
C9 | 3.024 | 2445 | 320 | 382 N.g
C10 | 3439 | 2445 | 320 | 382 | NG.
C11 | 39% | 2730 | 320 | 427 | NG
C12 | 4611 | 3239 | 320 | 506
C13 | 5247 | 3239 | 320 | 506
Cl4 | 5880 | 3239 | 320 | 506 |
C15 | 6317 | 3556 | 320 | 556
Cl6 | 6275 | 3680 | 320 | 575
C17 | 7395 | 8239 | 320 | 506 \
c18 | 6735 | 3239 | 320 | 506 | q
C19 | 6066 | 3239 | 320 | 506 |
c20 | 5190 | 3239 | 320 | 506
21 | 4534 | 3239 | 320 | 506
Cc22 | 3899 | 3239 | 320 | 506

23 | 3338 | 2445 | 320 | 382 | NG.
C24 | 2921 | 2445 | 320 | 382 | NG |
25 | 3.024 [ 2445 | 320 | 382 | NG.
C26 | 3440 | 2445 | 320 | 382 | NG.
c27 | 399% | 2730 | 320 | 427 | NG.
28 | 4618 | 3239 | 320 | 506
29 | 5267 | 3239 | 320 | 506
€30 | 5943 | 3239 | 320 | 506
C31 | 6393 | 3556 | 320 | 556
32 | 6352 | 3680 | 320 | 575
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Table 2 Japanese highway bridge specification II 1.6

H14.3(translation)
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Table 3 Allowable stress for materials

3832 (kgf/cm’)
3% g A%
f.=12f, fo=08f,
SM520 2520 2880
SM400 1680 1920
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Table 4 Thickness and kinds of materials
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Fig. 5 All effective stresses of stiffening girder cable anchor
system

Fig. 6 MIDAS/CIVIL maximum effective stress

in structural calculation book
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Table 5 Effective stress of stiffening girder cable anchor

system
MIDAS | LUSAS =11 s1a9w
A | FEEH | Fad (Fagw| O 2;
; . t/m
ity | ) | o %) |

12493.8 1325 19200

18413.0 | 18815.3 102.2 19200

Pipe 28| 173443 | 196275 | 113.2 28800

206879 | 21085.7 101.9 28800
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Fig. 7 Study on location for pylon cable anchor system
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Fig. 11 Maximum principal stress Case 2(C2)

>

422 =4 2;—%3_,49 X|HHded

Ha 784, F A $58EL A YA FEoE
#2E Q). Fig 134 Fig. 14+= tiojelz sl Adg= o]
B 3 2R AR nPg%da st Fig 159
Fig. 162 LUSASS] Axle| i 2elst 4= 9d S350
2 AolE AHAI 4 BRA7}) ddEe TR 2y
SRoH, gos I5 ATA HFHeE Folxol & A
o= wogch

J

MIDAS/Civil
POST-PROCESSOR
BLE STS/PLT STRS

SIG-MAX BOTH SIDR

1.17806e+004
1.00972e+004
8.4136%e+003
5. 7302124003
5.04573e+003
3.3€325+003
1.67978+003
0.000006+000
-1.58718e+003
-3.370662+003
-5.05414e+003
-6.7376124003

HIDAS/Civil
POST-PROCESSOR
PLE STS/PLT STPS

SIC-MIN BOTH SIDE

6.6390524003
4.80041e+003
2.90177e+003
1.00313e+003
0.00000e+000

-2.79415e+003

-4.6927924003

-5.59144e+003

-8.49008e+003

-1.03887e+004

-1.2287de+004

-1.41860e+004

ST: LC1
FAX : 62673
HIN : 63024

e FEAGE- |

UNIT: tonf/m*®

DATE: 0Z/14/2005
VIZW-DIRECTION

BN
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! | Table 8 Comparison between maximum and minimum
principal stress of diaphragm and cable
anchor system

MIDAS/ Civil LUSAS

(kgf /cm) (kgf/cn)
Hojz | HaF
) | 8H0)

=

- 244972 - 18243.5 |(20242.0) - -

=)
- AR - 29086.8 - - 16031.7 |(19172.2)
Fig. 15 Minimum principal stress Case 2(C11) L RARY
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Table 7 Comparison between maximum and minimum

principal stress of pylon

MIDASS}F LUSAS| ojgh -z A& lgt A, HAH
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