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Abstract

A dynamic analysis is carried out to provide an evaluation method of running safety for a PSC box bridge located on the
Gyung-Bu high speed railway. The numerical models of bridge and train vehicle are developed in detail with corresponding
interaction system. Three dimensional skeleton element model of PSC box bridge and 38-degree-of-freedom of vehicle are adopted
from the existing properties of KTX bridge and train vehicle. Analysed three direction rotations of vehicle on the bridge and
ground tracks are compared for running speeds up to 500 km/h with 10 km/h constant increments. The comparison of the rotations
will be an improved evaluation method of Running Safety in stead of the existing standard method.
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Fig. 1 Vertical and longitudinal displacement due to pitching
rotation
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Fig. 2 Transverse and vertical displacement due to rolling
rotation

Fig. 3 Transverse and longitudinal displacement due to
yawing rotation
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Fig. 4 Static responses of PSC box bridge
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Fig. 6 D.A.F. of vertical displacement by Runge—Kutta method
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Fig. 8 Rotations of car—bogie
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Table 1 Rotation ratios on Maximum one at 280 km/h

RUDIEEE/E]D ced Pitching Rolling Yawing Remark
50 0.81 0.40 0.75
60 0.75 0.40 0.76
70 0.68 0.40 0.76
80 0.84 0.45 0.78
90 0.80 0.39 0.79
100 0.89 0.37 0.81
110 0.89 0.74 0.81
120 0.78 0.76 0.84
130 0.74 0.54 0.84
140 0.69 0.83 0.87
150 0.66 0.75 0.87
160 0.94 0.82 0.88
170 1.11 0.66 0.92
180 1.18 0.76 0.92
190 1.29 1.08 0.92 Pitching
200 1.29 0.78 0.93
210 1.28 0.45 0.98
220 1.23 0.88 0.99
230 1.17 1.06 0.99
240 1.17 1.11 0.99
250 1.17 1.02 0.99
260 1.11 0.56 0.99
270 1.06 0.75 0.99
280 1.00 1.04x 1.00
290 0.96 1.13 1.05
300 0.96 1.13 1.08
310 0.87 0.90 1.08
320 0.89 0.58 1.08
330 0.87 0.57 1.08
340 0.88 0.62 1.08
350 0.86 0.76 1.08
360 0.92 0.65 1.08
370 0.80 1.14 1.08
380 0.74 1.47 1.08
390 0.70 1.65 1.08
400 0.73 1.61 1.08
410 0.76 1.68 1.08
420 0.75 1.69 1.08
430 0.74 1.82 1.08 Rolling
440 0.57 1.73 1.09
450 0.48 1.24 1.10
460 0.40 1.04 1.09
470 0.40 0.92 1.14
480 0.39 0.86 1.18
490 0.37 0.86 1.20 Yawing
500 0.38 0.92 1.20

* In case of Rolling rotation ratio, negative responses are presented.
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Table 2 Rotation ratios on bridge/ground tracks

Rum[l;li/;]p ced Pitching Rolling* Yawing Remark
50 2.66 164.41 0.98 Rolling
60 1.54 109.88 0.96
70 1.64 58.61 0.94
80 2.45 46.87 0.93
90 2.74 36.22 0.91
100 2.35 30.87 0.93
110 1.65 38.86 0.88
120 1.18 24.44 0.91
130 0.96 1712 0.91
140 0.94 21.28 0.89
150 0.78 14.47 0.88
160 1.10 16.14 0.89
170 1.24 9.73 0.93
180 141 8.45 0.93
190 1.63 14.23 0.92
200 1.79 11.53 0.86
210 1.99 5.84 0.91
220 1.98 8.58 0.92
230 2.09 9.13 0.92
240 2.36 8.93 0.92
250 2.47 8.44 0.92
260 2.62 4.97 0.92
270 2.90 6.57 0.92
280 3.33 9.78 0.93
290 3.91 10.86 0.97
300 5.11 9.46 1.00
310 5.22 7.70 0.96
320 5.99 3.72 0.91
330 6.50 3.26 0.90
340 11.16 3.95 0.90 Pitching
350 7.93 4.75 0.90
360 8.74 418 0.90
370 5.49 6.74 0.90
380 4.17 9.07 0.90
390 3.60 10.86 0.90
400 3.64 9.82 0.90
410 3.53 10.61 0.90
420 3.08 9.98 0.90
430 3.05 9.60 0.90
440 2.21 9.52 0.91
450 1.72 6.86 0.91
460 1.42 5.33 0.91
470 1.34 4.60 0.95
480 1.29 4.31 0.98
490 1.26 4.60 1.00 Yawing
500 1.29 5.21 1.00

Average 2.99 18.27 0.92
S.D. 2.21 28.76 0.03

* In case of Rolling rotation ratio, negative responses are presented.

66 s=rzxsFCRXYE|RsE =27 X182 A15(2014. 1)

Table 2415 9 J12lS) AN AdgHE
o tol HazIE TSR Yehi %
9 WA FHGTk 2 HA2E Auighe Yehi 9
AIE SolefolEsto] AREETUE BN
CIEIS 3 7 Bbariel 24 Szl el 17
TR BASHe f8E 7o Bk

b el ol uladale B ve) A9 3
WA el S Ak FEETI] JEEETI)

b

Sﬁvé*é% A TS lil AUtk
Whde] B2 A9 3 iR I oR B ()ERe] 79
£5 430 km/hollx] A9 F ) 7R S7RES UERH
ANbdell M) S} Hlwek T oAl EAdYs Aol
kel vlaste] vl & H1ES YERa AGEelA 2
SHHIE Holar 9loL), %A 380~440 km/h & 1F
A 108] 77K - (-) SEBI7E AtE o] SRS ETRES.
2 A1}t Zo] gl A7t a7k
299 A9l F U BF kA ke Yehi
(})V]\

o
7 ki) Aol glau WYL e

ot

(1) A i FREE WLl F2/84 Hopasiv]=
ot A AR Jsjsh 58] FAKE 430
km/hollA Hlgkel 2,162 71230 7)E A5

9ol M= 280 km/hollA 1.86. 0% FAFE )L,
(2) F2/47 Aol F-&Hnl= TEE 430 kmv/helx]
gk 2,135 715301l 71 A5 oA 280
km/holA] 1.822 ZARE AT
(3) =44 é?% TEE 340 km/he] A9-5 A2l
ﬂl o] A Abgo] wHe] FHE sk o
Z Peak kol ED%M apego] weFs s Faksh
o]F-ofA It B-gEo] FARI:
(4) 3| A7 AtAdollA T84S 170 km/hollA]
Ao/ 4 347 0.021/-0.019 radian®] FAFE S,



WM FEEE 200 how 0.031/-0.025
radian©| 7550} S|V FIEE F FEE
ZrelA Hdigke VRIS
EI| AN RS dutAto|A FaLE 480 km/hol)
A HyF 4 347} 2.09%10°/-1.83%10° radian©] AP:FE]
L, WETPE FHEE 430 knvhelkd 1.01x10™
/-1.66x10™ radian©] 7]=Eo] Z7lkd Fa&Lo] of
3 7Fg aelEojof & At toR wdETh

References

. Oh, S. T, Lee, D. J. (2011), A Study of Evaluation

methods for Running Safety of Prestressed Concrete Box
Bridge on the KTX high speed railway, Journal of the
Korean Society of Hazard Mitigation, 11(4), 31-39 (in
Korean).

. Oh, S. T., Lee, D. J., Shim, Y. W., Yun, J. K. (2011), A

Dynamic Analysis of PSC Box Bridge Varying Span Lengths
for Increased Speeds of KTX, Journal of the Korea Institute

for Structural Maintenance and Inspection, 15(4), 204-211

(6) QY3 AAELE Al Atol| A 8L 400 km/h°ﬂ*1 (in Korean)
Hoy# 4 5737F 0.280/-0.280 radian©] AAFEIS) 3.0h, S. T, Shim, Y. W., Lee, D. J. (2010), Dynamic

WA 845 500 km/hollA] 0.280/0.080 Analysis of PSC Bridge for a High Speed Railway Vehicle
Using Improved 38-Degree of Freedom Model, Journal of

TanO = SN o] Z7) = o)A
radian®] 7]50] FYLEE] S diste] )M the Korea Concrete Institute, 22(6), 797-803 (in Korean).
Aoz gekd 4. Oh. J., Hyeon, G. H., Park, Y. S., Park, S. K. (2008), A

(7) IA3 A7 A FEER0] 7FEEETT] S Study on Aseismatic Performance of Base Isolation Systems
o abE= - AL O Using Resilient Friction Pot Bearing, Journal of the Korea
e gelste] WEhaL 2arsle s A o Institute for Structural Maintenance and Inspection, 12(1),
S EE AL Kol 9o} Yo St} vl 127-134 (in Korean).

& A7 =%y km/holA] 114]e] 77ke s} 5. Park, S. K. (2011), An Analytical Evaluation of Vibration

2~

=% 340 km/h

; 5 Serviceability for Each Bridge Types with Same Span,
7} ARk o] SRS Al dE= v Qv Journal of the Korea Institute for Structural Maintenance

A%

(8) 23|zl H¢- ()or/l—o] F3ET 430 km/holl and Inspection, 15(1), 271-280 (in Korean).
6. Seo, J. S., Yoo, S. W., Park, J. G, Kim, S. Y. (2013)
X L=SN ) = O]H‘I_E}\]_ P 5 5 5 s 5 5 s
1A 57 W 7P SRS ViR kel Example of Loading Test in Gyeongbu High-Speed Railroad
A8 S Blwstd SEAXt washd Wi 2 Bridges, Magazine of the Korea Institute for Structural
H£o) Wl LR o AR oA 2 Soh|E B Maintenance and Inspection, 17(1), 74-88 (in Korean).
o]al glr}. 53] 380~440 kmvh T3 FHellA 10

7. Xia, H., Zhang. N. (2005), Dynamic Analysis of Railway
bridge under High-Speed Trains, Computers and Structures,

v 7PRS- () SER7E ARtE Y] SElS o7 83, 1891-1901.

Hrt Zlo] Sl A77F et

ZhAbo| 2 Received : 07/30/2013
Revised : 08/23/2013

Accepted : 08/30/2013
o] F=H-0-2013d%E AF (WS )e) e AYow gt

ATl Alds ol dE Vj2ATARIY (No.
2013R1A1A2008207)

2 N

ARIEA PSC U2 WS FYIIY BRI AP SI5to] A FARAS SRSt wt Ao Y48
B A3k 33 FHOL MUISAT A8 L) 38AREZ AP 3

& 5 BY5E Ae 38 32 KTXO) B4
o Atk FYLE 500 kmh7H 10 kmh 23 F7REOR SRl elo] Aol 7 o] S0z mRyeld w et

[¢] (¢}
L Hlwelgity vlae szmlE 718 S AAVIEe] BE 5 Sl FrpgNoR wdEn

Al 80| 1 FANY, 143, melases BAE 03 A H%, FALEY

SR ESFTSA|pE| sk =28 H18H M15(2014. 1) 67



