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Effects of Bridge Bearings by Structure-Track Interaction for Continuous
Bridge applied CWR with Rail Expansion Joint under Temperature Load
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Abstract : The additional axial force of CWR(continuous welded rail) is occurred by structure-track interaction, in
reverse, fixed supports of structure are applied the large load by that. Ratio of load which transferred on support
through the bridge superstructure with one-side REJ by acceleration and braking load are stated in High-Speed Rail
Design Criteria(2005). On the other hand the horizontal forces of support delivered to the load due to thermal loads
has been no report about the criteria. Therefore, this study was performed the review of the reaction and displace-
ment on support by structure-track interaction in a special bridge(composite brdiges, 45+55+55+45 =200m) with REJ
acting on the temperature load. As a result, because fixed support of a special bridge or a continuous bridge with
REJ under the temperature load which is constant load has been acted the large lateral load by structure-track interac-
tion, when determining the fixed bearing capacity of structure should be reflected in the results to secure the safety

of structures was confirmed.
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fixed bearing

LME

TFEE-AE ATAE HEE 1T =S
sl 53] 99 Auieg dlste] 14
SR /\l A Y =S Y 5 gl
=5 ok Aotk 28 AdHdY 58 Iy 7
2 Fd FR2E-AEEY 4EA8) «hfl Aol
g ow on A el ofste] wjAE |
A} 3 PN A Fo= WY §
o] A77F 8832 oldlof EARIEE 2R ES

AB, dAstoiof gt A de) wdgsiMS
o AAR F2E-A=ZrE] FHEAY uA=
Fol o= A=l AT dart et 53,
AL gl wE L Hehds ot

1daﬂ,o

*To whom correspondence should be addressed.
jschung@dyu.ackr

54

bridge, rail expansion joint, CWR(continuous welded rail), structure-track interaction, lateral force of
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Fig. 1. Resistance K of the track per unit length as a function
of the longitudinal displacement of the rails,
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Fig. 2. Finite element Model to analysis axial force for CWR,
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Fig. 3. Interaction of Longitudinal resistance and axial distri—
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Table 1, Analysis of specification for installation of REJ
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Fig. 4. Overview of structural analysis,
Table 2, Properties for superstructure of bridge and CWR
g g g4 7152(MPa) Ze4 v ARAAS HYdd A (mm) Hl 1
K860 (60kg) 2.1E+05 0.3 1.2E-05 7750 -
EF AR A7Hm) 51(m) ARTE A m) | AR ZHE (Y | ARAFEN Hl3L
Zg8 A 45+55+55+45=200 | 2.82-3.08 0.378~0.535 0.46~0.78 61563 Wk

pH=eRdstElx], 253 MisZ, 20103
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Table 3. Properties of substructure of bridge(TYPE | — stiffness of pier + stiffness of bearing(K=1,22X10%)

a7 7155 MES S 2ZPRE | A
2
we | 71529 | VISeWARAE | J)|5He] | /2R o] | 7&K £ | |25 T4 .

Al ') L(m) L(m) B(m) Ttm) K(N/m) K(kN/m)
PI(M) 10.818 6.788 6.1 92 9.2 25 o b i
P2AF) 10318 6.788 6.5 92 92 25 oo K=1.14x10°
P3(M) 10.818 6.788 95 9.2 9.2 25 o0 s

Table 4, Properties of substructure of bridge(TYPE 1i~ spring stiffness on ground + stifiness of pier + stiffness of bearing(Infinite

stiffness})

27 7155 ZEX S gk AEEA (B712EA

fixs Al K" L(m) Lim) B(m) T(m) K(N/m) K(dNfm)
K1=4.804x10°

PI(M) 10.818 6.788 6.1 92 9.2 23 K21 643x10° 758

1=6.262x10°

PAF) | 10818 | 6788 65 92 92 25 eyt K=1.23x10°
K1=8.126x10°

P3(M) 10.818 6.788 9.5 9.2 9.2 15 =7 353 10° 7Fed

= FHRTYAF, K2 = S A 5

HT

Ao st 2rshEe] ubd o ¢ Sof tiste] FRALE R8Tt Table 3004
e AHR7) $1310} Table 3, 49} Zro) 2717) A o) 1A Type 1S DATHE ubye Waubgs; 7

Table 5. Type 1 — stiffness of pier + stiffness of bearing{K=1.22x10°) (Yield Strength of fixed bearing for permanent load condition

= 1,200kN)
Parameter Result
Case 3\{.\; | oaees ©AF AT(C) w3 AAzA 49wy | Displmm) ATEE - A2FF 4 WA
7V K3 MIHEE, P2
K(kN/m) A0 iy | TEE| 99 | BRgw | gy | AIM) | PIV) | PAF) | P3M) | A2(M)
Il RIS 31010 | 12.96 | -5.81 | -27.20 | -51.55 | -70.50
12 40 31092 | 1882 | 266 | 2727 | 5474 | 7630
13 35 32627 | 1094 | 762 | 2862 | -52.93 | 7184
20 .56 | MMFMM
14 40 33583 | 1580 | -5.36 | -29.46 | -56.83 | -78.34
L5 w L 33471 | 978 | -865 | 2936 | 53.59 | 7246
L6 A=03840 40 35065 | 1401 | -7.05 | 30.76 | -58.05 | -79.52
L7 1-0.627m", 15 - | 6366 | -7208 | -83.11 | -94.13 |-102.54
18 0.493m 2 | 25| =0 - 5423 | -68.05 | -85.49 |-10291 | -116.73
19 35 - | 4756 | -66.60 | -90.38 |-114.06 | -133.19
L0 |[KCETVEA) 25 | 35 | MMMMM <1 ast | 2672 | 4350 | 6028 | -73.89
=1, 14E+05 20
L1t 3 1 - 12735 | 4646 | 7009 | 9371 [-112.82
12 30 | 35 | - 1711 | 3618 | 59.71 | -8324 |-10231
113 12 ] 25| a5 - 12319 | -36.83 | 53.69 | 7055 | -84.19
A=0.42m’
L4 F0627m', [ 12 | 35 | 50 | MMPMM | 31024 | 1306 | -573 | -27.21 | SIS0 | 7044
0.493m’
15 12 MMEMM | 20549 | 1627 | 026 | -18.03 | -38.15 | -54.19
16 A=0.384ny" MMMMM - -1481 | 3097 | -50.64 | -70.32 | -86.47
1=0.627m", 30 | 30
117 | oaim' | MMEMM | 22585 | 13.84 | -196 | -19.81 | -39.85 | .55.84
118 MMMMM - | 778 | 2389 | 4348 | 63.06 | -79.17

#* TAYe) 7HEgs A Mo AR MMMMM) - R FEASP=12000N) 2HA FREAL 3G 98 F2E 89
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Table 6, TYPE li— spring stiffness on ground + stiffness of pier + stiffness of bearing(Infinite stiffness) (Yield Strength of fixed
bearing for permanent load condition = 6,000kN)
PARAMETER RESULT
Cose | B | guon | % | ANC) w3 AAad) $9e | Dipimm) ARF: L AME: Y yg
G I K3 - M7, | P2
K(KN/m) ) amy | TEE Y| Iy | an) | A | PIOD | PAF) | P3M) | A200)
It h L 42726 | 3643 | 1757 | 347 | 2833 | 47.19
-2 -40 41905 | 4250 | 2095 | -341 | -3142 | -52.92
113 -35 49052 | 3485 | 1617 | -3.99 | -28.68 | -47.50
20 MMFMM
114 -40 49159 1 4078 | 1939 | 400 | -3179 | -53.18
15 35 54255 | 3336 | 1498 | 441 | 2902 | 4778
30
-6 A=0.384m 40 5503.1 | 3917 | 1806 | 447 | 3213 | -5349
10.627m’,
17 0.493m* -15 - | -6251 | 7092 | -81.99 | 93.05 |-101.43
-8 2] 20 - | 5685 | 6798 | -8228 | -96.58 |-107.70
9 i 35 - | -4668 | -65.83 | -89.54 | -11325 |-132.40
- MMMMM
Ii-1g | =1.23E+06 20 s | 50 - | 2521 | 4434 | 6799 | 9164 | -110.77
11 {gg-oo(314) | - | <1575 | 3483 | 5837 | -81.91 |-100.99
12 30 | -40 - | <1524 | 3691 | 6349 | -90.07 |-111.75
113 L L 42769 | 3674 | 1793 | -348 | -28.00 | -46.93
11-14 o -40 41778 | 4284 | 2133 | 340 | 3111 | -52.68
] A=0.42m MMFMM
1-15 10.670m", 35 49211 | 3526 | 1661 | -4.00 | -2835 | 47.26
0.686m* | 20
1-16 -40 49072 | 4126 | 1990 | -3.99 | 3146 | -5295
i-17 12 | 35 MMMMM - | -4670 | -65.83 | -89.48 | -113.13 | -132.26
A=0.42m’
118 =0.627m’, | 12 | 35 MMFMM | 42846 | 3655 | 1766 | -348 | -2826 | -47.09
0.493m"
% 2T 7HEES HUS eI AA R MMMMM) - T FEZE(P=6000kN) ZHANZ AT FEE-AE FEAL AT

F2F WY
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