Hans Journal of Civil Engineering =K T#2, 2021, 10(12), 1281-1292 Hans )0
Published Online December 2021 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2021.1012141

PR EIEfRERE X EUEZ IR
TR

AR
RS — BV R B IR AR, Bk 75 %

ks H R 20214F11427H; FHABEM: 20214812 A11H; KA H: 2021412 A29H

H E

A0 T T RS 5 L8 TREHT R B A7 A B R KB T BTH i R i 0L, $RHH 7 8BS
WM, ETRME - PERGEF AR, T FIEMAR. BERRIEA T RSN LW
TEPRAN I B TE PR TCRESE ) 3 IR TERE . BTG RR . A SCIR M BE Bt 77 REMR DR =
W RBREIER, AR PE ST ARER, RAKES/ D TRELHRERE; REFRER TR XS
FEMALZTAR, HTHRHEERREE, HRETRE.

XA

BETLE, EREPE, 275, X%

Analysis of Stress and Deformation of
Non-Standard Thickness of Ballastless
Track Slab on Continuous Beam Fridge

Yubin Wu

China Railway First Survey & Design Institute Group Co., Ltd., Xi’an Shaanxi

Received: Nov. 27", 2021; accepted: Dec. 11", 2021; published: Dec. 29", 2021

Abstract

The track structure strengthening measures were proposed based on the fact that the bridge
elevation exceeded the limit or was lower than the design elevation in Xi'an Metro Line 5 project,
so a static analysis model of bridge-track system was established to analyze the force and
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deformation characteristics of two ballastless tracks concluding full-section ballast bed and
thicker ballast bed on continuous beam bridges under the train and temperature load. The
research results show that the track design proposed in this paper can not only solve the elevation
problem, but also meet the durability requirements of the track structure. The stress level is less
than the tensile strength of concrete; there is stress concentration in some areas under the action
of temperature load. The temperature of the track building should be strictly controlled to ensure
the quality of construction.
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Figure 1. The intrusion boundary value diagram of (32 + 50 + 33) m continuous beam
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Table 1. The mileages and measures of strengthen area
= 1 nEthEE BIE KRR

5 e A AT TE PR N5 e

1 DK6+261.239 DK6+273.139 AEWTTHER + ML
2 DK6+279.089 DK6+320.739 JRJZN I + EEPUEL
3 DK6+326.686 DK6+338.589 ZWITIER + L

2. ARTREET
2.1. ZeHFAERRTARE
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Figure 2. Finite element model of monolithic track with supporting rail
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Figure 3. Finite element model of cross-section monolithic track
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Figure 4. Continuous beam bridge model
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Figure 5. Continuous beam support layout drawing
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Table 2. The form of track slab and sleeper
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Figure 6. Static model of ballastless track-bridge system
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Table 3. Basic parameters of structure
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TEPRIR
ME) g / 0.2
Pk RZAL /'C 1x10°
B kg/m® 2500
P A B MPa 38,000
Hr1H
MER /N4 / 0.2
Pk RZEL /'C 1x10°
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Figure 7. Schematic diagram of load condition 1
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Figure 8. Schematic diagram of load condition 2
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Figure 9. Schematic diagram of load condition 3
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Figure 10. Stress cloud diagram of track slab on load condition 1 (Pa)
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Figure 11. Stress cloud diagram of track slab on load condition 2 (Pa)
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Figure 12. Stress cloud diagram of track slab on load condition 3 (Pa)
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Figure 13. Stress distribution of track slab when temperature increased 40°C
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Figure 14. Maximum longitudinal tensile stress of track slab under different heating loads
E 14, FEFREE T ERRZE KM RIS

MR BEAATHE 30°C . JERICEEAATHE 40°C . BBVEBARTHE 40 CHELL T, TERMREE WA a0 & 15 Br
s BAATHEATEAE N IERBASTE 2 - 16 frs. WTUVE Y, ERETHRATRMEM T, ERRAEE
£ EPURRIE; SR AR, PEAIREUN: BRI KRR 1.10 mm, f/hE R AL

5 0.50 mm.

DOI: 10.12677/hjce.2021.1012141

1289

TARTHE


https://doi.org/10.12677/hjce.2021.1012141

B

U, u2
+1.262e-03
+1.237e-03
+1.212e-03
+1.188e-03
+1.163e-03
+1.13%-03
+1.114e-03
+1.08%-03
+1.065e-03
+1.040e-03
+1.015e-03
+9.906e-04
+9.65%-04

Figure 16. Deformation cloud map of track slab under overall heating load (m)

TEPRAR T AL /mn

ST
B U1 O =100 OO — N
B e A

|
Mok
(=]

(a) InJSIERMR

N /\'J
AN R N/
\~ AN Y
ﬂ/‘ \‘.‘F | \\I V' /

20 40 60 80 100 120 140

BT /m
Figure 15. Vertical displacement along the bridge’s longitudinal track slab
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Figure 17. Longitudinal stress distribution of track slab when temperature decreased 40°C
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Figure 18. Vertical displacement along the bridge’s longitudinal track slab
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