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A Study of Longitudinal Forces and Displacements in a Multi-Span

Bridge Equipped with a CWR Track
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ABSTRACT

Due to temperature variations, considerable longitudinal rail forces and displacements may develop in
continuous welded rail(CWR) track on long-span bridges or viaducts. Excessive relative displacements
between sleepers and ballast bed may disturb the stable position of the track in the ballast which
results in a lower frictional resistance. Generally, these problems are solved by installing rail expansion
devices. However the application of expansion devices in high-speed tracks on existing bridges, as a
means to prevent excessive longitudinal displacements and forces, is not attractive method due to
comfort, safety and maintenance aspects. An alternative and very effective solution is possibly the use
of so-called zero longitudinal restraint(ZLR) fastenings over some length of the track. The calculations,
carried out in this respect, show a considerable reduction of track displacements, track forces, and the
relative sleeper/ballast displacements. This reduction depends on the length over which these fastenings
are installed. In this paper calculations of the longitudinal displacments and forces in a CWR track and
substructure resulting from thermal, mechanical and kinematical loads were carried out using the FEM

analysis program LUSAS.
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<H2-1> A% 4 CWR AS M9 U &3 94 AYRN

Bg3 2x

A = 15372 mm? ( 2 X UIC60 )
A4 E = 210 KN/mm® ¢ = 12E-5 C*! 4T = +40 C
A = 26E6 mm’
A 1~5,7 |E = 3475 kN'mm*aq = 1.2E-5 €' 4T = +30 C
F&9% A 228 A = 15 KN/mm
A = 10.13E6 mm*
Az 6 E = 3475 KN'mm® @ = 12E-5C" 4T = +30 T
293 AF8F = -1,350 kN
(vh3o) o8] T4 o7 XA AE)
HHAE Fmax = 20 KN/mm , uo = 2mm (bilinear £ 4J)
mnz F2utgxz] 223 A4 = 15000 KN/mm
A5 6 AztE 3 400m T 8 KNm/AE 24
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22 7} X (Expansion device) ¥4
7t A 2g

o Foast AsE AHEH AHY o|BAH R2) ddol A¥AHQ e AE2FA
(Expansion device)& X ¥ ZA-¢ol s 4 dAAe dd € TF) diF AYe A=
o 228tF AL F uPd 2x3F AL F L ZIR AAANRAA Y A wlmdly) o
3 <#E2-1>9 g& AHRHAH.
Hody 23

dut Fefld(Case ), 39m, 75SmF7tell ZLR AZAX B (Caselll,IV), 281 LutAQ A&
% 2 (Expansion device)& F-d(Casell)& 7% didt ¥ WS HE HlnE BHoz <1y3-6>
of =AEtA. A A 4y oAU A9 FAEYI 184mmA oy 68 @] L2dR
2 RE 39m, 7Sm7e) ZA ZLR HAZAE 24T F$ A=Y A e 449 Ao °
3] 12.6mmet 7.0mm=z ZAEE B £ Qvh 2y A& A (Expansion device)® HEAME A A
FZ27F dv AFdAAM AH9] Z7F 74mmel] G2 ed ST AFZXNE ALgse B dAY
o] W97t 220mm7hA] LA ecn doi2 wekd AT A o FFL A d4e
g Ao <aY3-7>e] 2F i dHolA Az dHy 2 F FYURAE =AEREH ¢
B Adad AR AdEY 313mm Bth ZIR AZAANE BAHF A$ 37.5mm(PROLIS20
37mm)9} 422mm(PROLIS20 41.7mm)Z Z7}sf Q32 Aejrl <asls A Hd wag ¢ A
dez EAHO v AEY ZLR AFFA 7o g JEdE AAse 3 AxEdd 2
Atolel vl& o] st F3F, F ZLR MZAA Qe NHoMe H) AoEyE 17.6mms}
93mmz g BAo. ol ZLR MAZA/ g€ 4t Fded Ax=e vlmse 27 63%,
33% AL HAET ol AEHAANE RAT S A= LY Ay AURgs Auye=z
e g EAdvh(Eugt 10.5mm) <2Y3->Me A=Y £HE =AAEY o FddEHd
A= vmdle] ZIR MAFXNE R4 29 AE R aFA 248 J 459 £ 4
Y02 A Z4EE ¢ & Utk 99 AN ZA2 ZIR HEFXY FEL I AL A
Eu Al | (Expansion device)& A% A% Hoh ¥y P 289 ZadAN FL& FAHE B
de & F Ut =F <aY3-9>2] PROLIS20¢] A=te} v wslg o).
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