Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.4.2399
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 4 pp. 2399-2405, 2014

Stress Reducing Method in the Connection Area with Pier due to the
Torsion of the Girder of Fish-bone Type Bridge

Jae-Heong Kim', Kyung-Min Yun’, Ki-Yong Yoon’, Chin-Ok Lee’
and Nam-Hyoung Lim”
'Daejeon Chung chong Regional Headquarters, Korea Expressway Corporation
’Department of Civil Engineering, Chungnam National University
*Department of Civil Engineering, Sunmoon University

e o z AT HEje] dAATA A0 ALEE= ATY wFe HEY
PHC(Pretensioned spun High strength Concrete) '@59] 114 AZ45= H|E
oz ol AN Slak eto] LPHT. B Aol Aol ¥
BAA @A 84S TR Frlalart

Abstract A fish-bone type bridge is vulnerable to the torsional behavior due to the single girder system with planar
zigzag conformation. The fixed connecting area between the girder and pier is the special weak point because the
torsional load creates excessive stress concentration. Therefore, the method to reduce the stress concentration is
required. In this study, the reduction efficiency of various reinforcing types to reduce the excessive stress occurring
at the connecting area is evaluated by using numerical analyses.
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[Fig. 1] Fish-bone type bridge
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[Fig. 2] Stress in Spine girder
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[Fig. 3] Conncetion model for analysis
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[Fig. 4] F.E.A model(Shell element)
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[Fig. 7] Various types of stiffeners
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[Table 1] Parameters of stiffeners

Parameters Values

Without stiffener(a) ~(CASElD)
100(CASE2),
Lfnflit;l 200(CASE3),

300(CASEA4)

Open type . 6(CASED),
(Iongitudinal, (b)) ﬂ“(l;nkflfss 12(CASED),
18(CASED)
Distance 100(CASE3),

(mm) 200(CASE7)
Open type Distance 100(CASER),
(Transverse, (c)) (mm) 200(CASE9)
Closed type(d) -(CASE10)
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[Fig. 8] Normal stress of Spine girder(CASE 1)
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[Table 2] Normal stress at Point(A~D)

Position

Stress(MPa)

Position Stress(MPa)

A

116697

C —736%4
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[Fig. 9] Growth of normal stress at connection
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[Fig. 10] Stress contours(Unit : MPa)
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[Table 3] Effect according to stiffener types

Parameters Stress Reduction
(MPa) rate(%)

Without stiffener(CASE1) 1166.9 -
CASE2 883.29 24.3
CASE3 78720 325
Open type CASE4 696.83 40.3
(Longitudinal) CASE5 80856 30.7
CASE6 767.44 342
CASE7 31512 73.0
Open type CASE8 836.50 283
(transverse) CASE9 101684 129
Closed type(CASE10) 11868 89.8
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