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Effects of Cable Rupture on Dynamic Responses of a Concrete Cable—stayed Bridge
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Abstract

This paper aims to investigate the effects of cable rupture on the dynamic responses of concrete cable—stayed bridges
in comparison with those of steel composite ones. It examines an adequate analysis method for simulating cable rupture
using a time history function and evaluates the design guidelines for dynamic amplification factor (DAF). The computed
DAFs from a concrete cable—stayed bridge are compared with those from a steel composite one based on the design
guideline. As a conclusion, the current design guidelines for DAF may be reliable in overall but show some unstable cases
despite satisfying the design guidelines, especially for concrete cable—stayed bridges.
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Table 1 Design guidelines relevant to cable rupture
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Fig. 3 Structural system of Seohae Grand Bridge
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(c) DAFs and maximum shear forces for the cable ruptures

o4 sk Aol Huiglo] WA

Cable Tension (kN x10°)

Shear Force (kN, x10%)

Azﬁ
»

Hhoake] 749
Z0F et

3.2.2 R7AE F¥o| djgt FAgAF

Fig. 4(b)& bt Alo|~dz shdk $ o] Hgigh
4 7o g FAGATE vERd

#QJ 49, Fig. 4(b) &} o] dpet Ao|AdEZ djct

=9 9] HUgh AlolEo] ke A oA WgshH,

@Qﬂlﬁlfz— 1.0~1.1 Afe]e] A¥}E Helt.
A ghd Alo)as T AR AmZeAM = 29
7%101—‘5_—01 gpekel Aol Hoff SFelo] sk, B3 &
Hi-of| 4= 361 Alo]go] ke Aol Ayt 19
AN AGE 24 1.027, 1.0159] 3& Btk
ek W B oA = Thete]] o st > 34
U2 Zlo 7 eIt

3.23 B8 A
spck Ao AEE
$3 lw 57‘*%1741
o A

Fig. 4 DAFs of member forces in the deck and cable tension in the cable of Seohae Grand Bridge in the plane of cable rupture
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Fig. 6 DAF of cable tension in the cable of Hwamyung Grand
Bridge
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Fig. 7 DAF of axial forces in the deck of Hwamyung Grand
Bridge at pylons
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Fig. 8 DAFs of shear forces in the deck of Hwamyung Grand Bridge at supports
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Fig. 9 DAFs of bending moments in the deck of Hwamyung Grand Bridge at middle of spans and pylons
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