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The Consideration of the Necessity of
Seismic Retrofitting for Existing High Speed Rail Bridge in
Accordance with Design Guidelines Improvements

Do-Kyoun Kim'" and Han-Teak Jang'
Inspection Division, KISTEC
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Abstract This paper was calculated the earthquake load using ELFP(Equivalent Lateral Force Procedure) and
RSA(Response Spectrum Analysis) for PSC Box Girder representative bridges by the Phase of KTX designed by
ELFP and verified the diffenece of these analyses. It have been modeled 3 dimensional FE model of 5 bridges
using a commercial FEM program for the comparison of these analyses using a commercial FEM program and
were compared the earthquake load. It has been to confirm the increase of the difference ELFP of RSA
calculated to seismic ground acceleration according to the ground condition and natural period. It is mean that
the necessity of seismic reinforcement due to the application of a larger of earthquake load than designed
earthquake load form the seismic performance evaluation result according to the difference of calculated
earthquake loads.

Key Words : ELFP(Equivalent Lateral Force Procedure), RSA(Response Spectrum Analysis), Natural frequency,

Finite element model, Seismic ground acceleration
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[Table 1] Model
No. of Length Slab Slab LTF Design Construction Seismic Design
brdg. (m) form form duration duration Criteria
1 75 3@ 25 ’98~’03 ’04~°08
2 160 2@ 40 PSC ’04~°09
3 120 2@ 40 ) ’97~°02 ’02~°07 ELFP
4 375 3@ 25 Box '91~°94 '94~°01
5 1,185 2@ 40,3@ 25 D /D ,D /P ’91~°93 ’92~°99
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[Fig. 11 Shoe plan

[Table 2] shoe legend for Fig. 1
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[Fig. 2] 3D FE model and Ist mode shape for Table 1 of No.5 Bridge
(a) 3D FE model for Table 1 of No.5 Bridge (b) st mode shape of No. 5 bridge(T=0.658sec)
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[Fig. 3] Spectral Acceleration for each A
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Hlo} sl ol whe mEar X)) Hl7h Table 3o L
A 22k A, "
RSAS] 79, 2(4)e] oAl Csglat X zF o] AFg [Fig. 4] Spectral acceleration from acquisition period
7] jRo] AH 2R HEE LS =ELFPS} HA3 714 (a) Acceleration coefficient 0.14g
A 4(A=0.140g)2} ELFPO] HAZ] 0.060)4 9] =2 (b) Acceleration coefficient 0.154g
[Table 3] Earthquake Load, Kh, Cs for the ELFP and RSA
No. of  Bridge 1 | 2 3 | 4 | 5
Pier  type(hollow) Circle Rectangular
Natural  period(1*) T(sec) 0.727 0.732 1.062 1.253 0.652
ELFP Kh 0.09 0.09 0.09 0.06 0.06
Erer(kN) 3,809 3,825 4,145 1,236 7,773
A=0.14¢ Cs 0.249 0.248 0.194 0.173 0.3351
RS1 Ersa(kN) 9,430 11,754 9,596 4,197 43,119
Cs/ Kh 2.77 2.76 2.16 2.88 5.59
RSA Ersa/  Eree 2.48 3.07 2.32 3.40 5.55
A=0.154g Cs 0.274 0.273 0.213 0.191 0.369
RS2 Ersa(kN) 10,374 12,930 10,556 4,617 47,286
Cs/ Kh 3.05 3.03 2.37 3.18 6.15
Ersa/  Erwre 2.72 3.38 2.55 3.74 6.08
[Table 4] Legend for Fig.2
Abb. S1 S2 S3 S4 Npl Np2 Np3 Np4 Np5
Sign J— ———— csssssess [ mimim o X X \Y4 |
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[Table 7] Grouping for Seismic Assessment

T=3.0sec
Preliminary Assessment Points Group
S 1 2 3 4 More 60 A
Cs 0.177 0.133 0.107 0.088 30~59 B
C 0.06 10~29 C
Cs/C 2.95 2217 1.783 1.467 Under 10 D
[Table 6] Seismic Preliminary Assessment for the Bridges
. X Failure ..
No. of Footing Bearing - . - . Preliminary
Brdg Type Type Bearing Pier Footing Footing old Points Assessment
) shear bending safety
1 10 - - 40 1 51 B
2 Mass 10 - - 40 1 51 B
3 Pot 10 - - 40 1 51 B
4 10 - 40 - 4 54 B
5 Pile 10 15 - 40 4 69 A
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[Fig. 6] Loading Case
(a) Two trains (b) Train acceleration (c) Train breaking
[Table 8] Mode Alteration for Acceleration and Breaking force
. fu(cps) of Rate of .
Case Load No. of train T(sec) Fmode Cs Var (%) Condition
1 KTX 2 0.665 1.503 0.291 78.86 I=1.4, A=0.154, S=12,
2 Acc. 1 0.658 1.518 0.293 79.40 Eigen value analysis
Breaking 1 0.658 1.519 0.293 79.40 C.Q.C method
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