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Abstract:In order to realize the intelligent analysis of longitudinal force and deformation of CRTS Il slab bal-
lastless track CWR on bridge, this study considers the interaction between bridge structure, track slab and rail,
and establishes a refined finite element model of CRTS Il slab ballastless track CWR on multi-span simply sup-
ported beam and long—span continuous beam bridge by using finite element method. The re—development of AN-
SYS is carried out by using C# language. An intelligent analysis system of longitudinal force is developed, which
integrates parameler inputting, {inite element modeling, loading application, automatic calculation, data extraction
and intelligent data processing. The analysis system’s universality and reliability are confirmed through a com-
parison with previous research findings. The analysis system can provide reference for the design, operation and
maintenance of type Il slab ballastless track CWR on bridges.
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Fig.2 Finite element model of CRTS Il ballastless track on bridge
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(a) Parameter setting interface of simply supported beam

(b) Parameter setting interface of continuous beam
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Fig.5 System parameter setting interface
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Fig.6 Finite element model established by the intelligent
analysis system is the same as that in reference[27]

AEER e Z A e E LA A B S W

Z.
=4 28 Sliding layer friction factor 0.25
g i Sliding layer friction factor 0.30
:§ 20 + Sliding layer friction factor 0.35
= OF
.2
%—20 -
2-40 -
5-60 L
=-80 . . . . . . . . . . . . . . . . .
& 150 =100 =50 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Rail coordinates/m
B7 W= A
Fig.7 Longitudinal force of rail™
z 60
=
o 40 -
S0t
S
i
é—ZO -
240 +
560 L
2280 . . . . . . . . . . . . . . . . .
=150 -100 =50 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Distance from fixed bearing abutment of simpty supported beam/m
B8 HSWMRZNMAHNEAN
Fig.8 Longitudinal force of rail for analytic system
é 2 Sliding layer friction factor 0.25
Z 1} Sliding layer friction factor 0.30
GEJ Sliding layer friction factor 0.35
c Or
S 5L
-150 -100 -50 O 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Rail coordinates/m
B9 SHEY [ G
Fig.9 Longitudinal displacement of rail””
£ 2
£
= 1t
5]
oot
2
=T
T 5l
Y

-150 -100 -50 O

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

Distance from fixed bearing abutment of simpty supported beam/m
B 10 SRS NPANEAE

Fig.10 Longitudinal force of rail analytic system
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Tab.1 The maximum values of longitudinal force and displacement calculation results in the same conditions

Rail Track board Base slab
Longitudinal
Model Longitudinal d[;onl,t?rltudlnab Longitudinal d[;onlgltudmab Longitudinal dLon]gltudmab . \Tane{tlf)n/of
force/kN lSp acemen stress/MPa lSp acemen StI‘ESS/MPa lSp acemen eam _]Olnt mm
mm mm mm
Model in this 40.304 1.755 20.111 1.777 19.862 1.772 59.341
paper
Document 41.066 1.760 19.753 1.790 20.424 1.789 59.983
model?”

UM B R AT AR 1 5 Y\ L #2225 5 AL
1.86% 1 0.28% . 3k & B T 7% SC 11 A5 78 A T80 0] 09 60
DN TR AT R 7 T % vER L BT AR A9 9 ) g 7 A
25 1.81% , MY\ 10 AL FE AH 25 0.73% , 3X B IR & A8 3
145 75D B % A 28 b TN B3 Al 2 g B, OF HL
FE Al A O ) 17 B A7 A e 3 B0 AR v — Bk
UG JAE A1) 155 50 A 2 ARL, A In] 02 T A 22 2.75% , T A
AL RS A 22 0.95% , XA W T AR SCAY AR Y 7 JiS R
A 7 T (A R R SEE  AR SCIE A IY T R AR
I RGN A2 b i, & LA 22400 1.07% , 3% & WK
7S ST AR Y % v T e T 22 4 e O\ 18] 1) L
AT H o

g5 LT R AR SO R T RS AR GRS
SCHR[2712E A7 HL A, I UE T A SCHIF 2% 1 %88 i 20 M &
S (38 P AT SR AR SO I BUR RBAS AT I
I AR =X TCHE LS oA 2R i i iR =%

4

AR 8T M REE ) BB AR DL SN Z 8 Y
MHEAER, FIAA BRI TR ik A FR o
R WA TN IR RE A AT R G IT AT T S
WE, EZLGEBWT,

1) FIHA BRICEAE ANSYS #5717 285 R S 3
TR 5 i 32 20 G RG 2 Ab AT PR TR Y

2) ffiFH VS2010 FF & A BE X ANSYS #4717 =
WH K WK T 9\ 1m) J1 8 Re o b R 40, IR VR4 4
TR RGBT R A A AR R T &
Gt 1) AT VA AT R

3) XPAHTR] 00T A AH RS A 58 T G m) g A
BiA% , 45 5 W 7 50U 04 A 25 B4 0E 3% LAY, 78 43 B Uk
T %A R G 0 R T R
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