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Adaptability Analysis of Embedded Rail Track for Trams
on Long-Span Continuous Beam Bridges

PAN Peng', SUN Kui', FENG Qingsong’
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Safety and Resilience of Civil Engineering in Mountain Arca, East China Jiaotong University, Nanchang 330013)

Abstract: To investigate the feasibility of installing embedded rail tracks for trams on continuous beam bridges, an embedded
rail track-bridge element model is proposed, and a static model of continuous welded rail (CWR) system is established for the
bridge structure. The longitudinal forces and deformations of the CWR system under bridge temperature loads are analyzed.
Using beam-rail relative displacement as the evaluation criterion, this study assesses the feasibility of CWR installation schemes
and examines the effects of annual bridge temperature variation, longitudinal resistance of polymer materials, and rail expansion
joint configurations on the mechanical behavior of the CWR system. Results indicate that the annual bridge temperature difference
significantly affects both the beam-rail relative displacement and rail additional expansion force, exhibiting an approximately
linear increase with temperature variation. Maximum values of both parameters occur at the right beam joint of the second
continuous beam bridge. With an annual temperature difference of 30°C, the beam-rail relative displacement reaches 12.79 mm,
exceeding the allowable limit of 6.20 mm. Since adjusting the longitudinal resistance of polymer materials proves insufficient
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to maintain displacement within limits, rail expansion joints are required. The installation of grooved rail expansion joints at
the right beam ends of both the 11th and 19th spans is recommended to ensure acceptable beam-rail relative displacement.
Keywords: urban rail transit; tram; continuous beam bridges; embedded rail track; continuous welded rail (CWR); rail

expansion joints
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Figure I Embedded rail track-bridge element model
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Figure 3  Effect of annual bridge temperature variation

B4 25t 7w o AR B 23 50l B m 5
10, 15, 20 Fll 25 kKN/mm I JoEE L 2K 7R GE 4 1A Bt
30°C AR

HWRL M 4 TR, BRSNS UBUE Z TR 2
I AF B A1 B vt 201 ROREG 0 BEL 7 F6 88 o i 328 7
Jall, NIAEAFAEBATR AL AS W/, AN N i 4
JNJJEHTHE N . e AR B )2 25 KN/mm/m
I, BERARN AR 5 KA 12.07 mm, KT AT
FF BRAE 6.20 mm, AT 5 WY 308 2o 30 4 v 20 1 AR
16 BEL e LK BB AL R 42 R AE BRAEZ A

N T LA G T, BRARA PR A i o)
ACIEFRIEMR, AR ST LA LR WEAG 1R 2 B A
QAT RG] g SRR B AE LA, RIS

L BEARERERE /N . MCAANBCE AN U 4 Y
A AR AU RS AN BEAE 15 A1 OIS 15 T 1R 8
Bepr ERAT R B, PRI, P TASCTN,  WARAE R b
KbV AN A 1 A, AT S A AL R B A
Mo AL AH B IR 2K

15 - =300
45
143 ¢ ‘ﬁom
ey
§ 3 2002
3 135 §
& o E
= 13 150 é
Elﬁ 2
= ] 100 =
7 12 3 iy
e
=450
115
11 1 1 1 0

5 10 15 20 25
R TR R BE S /(KN/mm/m)

B4 mor TR BT K520

Figure 4 Influence of longitudinal resistance of polymer materials

22 WEWHIRGEETIR
i R, PR R,
ASBEEAPUPAE T A, RPN A 2 AN
PR BRAR . DRI, AR RS B BN L 45 U
AF AR A SB[ 52 ) RIAZ TG B RO o A0 00 2 i
o WIER LA R, e SR R R
BAGEH T L AL, R L BRI AR B UL
PE R BEABUAN IR, ATTAE YA 5 H AR AR P [ N PRALEAT
TER A E . TR SUHUIE R 60R2 AL, HLAN
POERL DY R R o BRI T SOR, ARGERIAN
PRI T AR AN G A T LU IO 2k
HAT, AR ) SR AR S LA 4 1 1 1
Al A T TR AR L s,
Bl 5 i e AR RN B AP 24 75 4 T 22 e R 2R 2R
o BRI 2 JAR 1 AIIAR 2 S5 41, R AE AR
P RUERIIRAN 2 Z TV R BROR SC U L 4, %
() BB AR A S s TR AN U S i T, — B
DU NANKT 50 mm. AERLR UL A BT S A

ARl

ik

v
L3 I
O 777
A Jeh2 32
K5 AR AR T 2

Figure 5 Grooved rail expansion joint
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Figure 6 Influence of rail expansion joint
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Table 2 Effect of rail temperature variation
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