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A Case Study on Axial Forces of Cable-band Bolts in Domestic Suspension Bridge

Si-Hyun Parkl*, Woo-Young Jung2, Hyun-Woo Kim’, Dong-Woo You'

Abstract: Suspension bridge cables made of high strength steel wires require periodical maintenance in accordance with the axial force of cable-band
bolts, since the bolts in suspension bridges can undergo tension decrease due to creep of cable wires, bolt relaxation, load fluctuation, and cable

re-arrangement, etc. Consequently, this study is aimed at investigating and subsequently evaluating the critical factors with respect to the bolt
tension-decrease phenomenon in SR suspension bridge in Korea, based on field monitoring, theoretical studies, and field record management works.
From the observation, it is interesting to note that the decrease in the bolt tension force is typically accompanied by plastic deformation of the zinc
plating layers in the cable wires. In addition, a framework corresponding to generic methodologies to characterize the deformation in terms of the bolt
tension-decrease and long-term history management has been developed in this exploratory study.
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Table 1 Synopsis of SR Bridge

Mono cable Construction
Type self-anchored suspension Completion Jan. 2009
bridge, Steel Box Girder Date
Total L=1,160 m
Suspension Bridge PWS Wire
Length =110+250+110 m Main Cable
(14 Strands)
Connection Bridge
=70+6@77.5+2@77.5 m
. _ 33 NEW-PWS
Width B=11.7 m, 2 lanes Hanger Rope (dia. 300 mm)
470(Self Anchored Suspension Bridge) unit : m

110 250 110

AT ||
P oo

(a) Configuration of the SR bridge
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(c) Connection bridge

(b) Suspension bridge

Fig. 1 Configuration and foreground images
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Fig. 3 Site works for axial forces
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Fig. 4 Axial forces of cable-band before retightening
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Table 2 Force decrease factor in cable band bolts

Force decrease factors
Relaxation of high-strength bolts

Section changes of main cable due to stresss increment

Deformation of cable band
Cable re-arrangement due to load fluctuation
Deformation of squeezing types

Expansion by temperature differences between cable band
and main cable

0 00666 06|F

Creep deformation of the zinc plating layer of cable wires
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Fig. 5 Cable Band Bolt

Based bolt and band bolt is placed in the same
conditions for about one hour
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Fig. 6 Flow chart for axial force measurement
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Fig. 8 Safety factor and axial forces of cable-band
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