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Abstract: To study the stress and deformation of ballastless track CWR on rigid frame bridge, based on the prin-
ciple of beam—slab-rail interaction, the models of CRTSII slab track and CRTS I bi-block track jointless track
on rigid frame bridge were established respectively. The longitudinal forces and displacements of each structure
under the conditions of expansion, deflection, braking and rail breaking were calculated, and the static charac-
teristics of two kinds of ballastless track structures were compared and analyzed, so as to provide consultation for
the track structural design of CWR on rigid frame bridge. The results show that under temperature load and train
load conditions the rail longitudinal force of CRTSI bi-block track CWR on rigid frame bridge is smaller, but the
relative displacement of rail and track slab increases significantly, which may lead to potential safety hazards;

Under the train braking load condition, the longitudinal stress of the rail and the relative displacement of the rail
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slab of CRTSII slab track CWR on the rigid frame bridge are smaller; Under the broken track condition, the
broken joint value of CRTSI bi-block track CWR on rigid frame bridge exceeds the allowable limit of the speci-

fication. Accordingly, CRTSIII slab track is recommended for rigid frame bridge.
Key words: rigid frame bridge; CRTSIII slab track; CRTS I bi-block track; longitudinal force
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Tab.1 Structural parameters

Part Parameter CRTSII slab track CRTS T bi-block track
Elastic modulus/Pa 3.65x10" 3.40%x10"
Track slab Density/ (kg/m?) 2 500 2 500
Size/ (mmxmm ) 5 600x2 500 6 400x2 800
Elastic modulus/Pa 3.40x10"
Self—compacting concrete layer Density/(kg/m®) 2 500
Lengthxwidth/(mmxmm) 5 600x2 500
Elastic modulus/Pa 3.40x10'° 3.40x10'°
Bed plate Density/ (kg/m?) 2 500 2 500
Lengthxwidth/ (mmxmm ) 5 650x2 900 6 400x2 800
Elastic modulus/Pa 2.5x10’ 2.5x10’
Elastic cushion Density/ (kg/m?) 1 900 1 900
Thickness/mm 4 4
Elastic modulus/Pa 3.40x10" 3.40x10'°
Convex block Density/ (kg/m?) 2 500 2 500

_ Lengthxwidth/(mmxmm )

1 000x700 1 000x700 )
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Tab.2 Comparison of structural longitudinal force and
displacement calculation results

Literature Error
results

Results of

Comparative items .
this paper

comparison

Maximum
longitudinal force of rail

23745 kN 22783 kN 4.22%

Minimum longitudinal
force of rail

-353.39 kN -395.25 kN 10.59%

Maximum relative

. 8.57 mm 9 mm
displacement

4.78%
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Tab.3 Longitudinal force and displacement of structure under different track structure

Different track structures F/kN AD,,/mm D,/mm SJ/MPa S,/MPa A./MPa F/MPa
CRTSII slab track 325.292,-559.548 10.440 32.490 2.527 2.320 0.111 2.096
CRTS I bi-block track ~ 320.254,-288.469  17.320 32.390 2.043 2.202 0.196 2.284
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Tab.4 Longitudinal force and displacement of structure under different track structure

Different track structures FJkN AD,,/mm D,/mm SJ/MPa S,/MPa A/MPa F/MPa
CRTSII slab track 25.778 ,-28.245 0.081 33.080 0.410 0.699 0.043 0.106
CRTS I bi-block track 17.834,-19.489 0.212 33.950 0.386 0.694 0.045 0.117
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Tab.5 Longitudinal force and displacement of structure under different track structure

Different track structures F,/kN AD,/mm D, /mm S./MPa Sy, /MPa A, /MPa F,/MPa

CRTSII slab track 137.084,-131.408  0.870 3.800 0.093 0.035 0.002 0.453

CRTS I bi-block track  160.951,-155.755  2.100 4.060 0.016 0.016 0.002 0.461
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Tab.6 Longitudinal force and displacement of structure under different track structure

Different track structures F,/kN ADy/mm  D,/mm S./MPa Sy, /MPa A, /MPa F,/MPa

CRTSII slab track 1999.093,1 619.332  8.970 33.080 2.517 2.295 0.110 2.165

CRTS I bi-block track  1599.518,1 387.533  24.680 33.950 2.018 2.159 0.193 2.251
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