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Analysis on Design Scheme of CRTS ][ Slab
Track Structure on Roadbed

GAO Liang, ZHAO Lei, QU Cun, CAI Xiaopei
(School of Civil Engineering, Beijing Jiaotong University, Beijing
100044, China)

Abstract: A longitudinal-transverse-vertical spatial coupled
model was established. A comparative study was made of the
mechanical characteristics of two design schemes, unit style
and longitudinal continued style, under the action of
temperature load, vehicle load, concrete shrinkage and
foundation settlement deformation. Analysis results show that
the unit style is recommended for the severe cold area due to
the influence of temperature load and maintainability of track.
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Fig.1 Layout chart of the track slab(Unit:mm)
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Fig.3 Layout chart of the bed plate and the restricted
groove( Unit; mm)
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Fig.4 Model diagram of the rail
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Fig.5 Model diagram of the track slab
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Fig.6 Model diagram of the fastener and backing plate
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Fig.7 Model diagram of the self-compacting
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Fig.8 Model diagram of the bed plate and the restricted

groove (unit style scheme)
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Fig.9 Longitudinal stress of the track slab
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Fig.10 Longitudinal displacement of the track slab
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Fig.11 Longitudinal stress of the self-
compacting concrete layer
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Tab.1 Comparison of calculation results under the action of global temperature rising
)2 ) M pr F /MPa B i F7/ MPa P 788/ mm Az /mm FE[ 7/ mm
KR OBKE O BME BKE O BME Bk BME O BKE O BME BKE BME
B B 0.013 —0.450 0.125 —0.140 1.094 —1.426 0.600 —0.570  0.224 0.016
&R  —6.904 —8. 346 0.721 —3. 357 1.203 —0. 147 0. 640 —0. 656 0. 246 —0.021
gL BT 0. 357 —0. 319 0.154 —0. 167 1. 054 —1.488 0. 594 —0.564 0.188 —0. 060
BT PiER —1.455 —8.635 0.698 —3.324 1.195 —0. 155 0. 626 —0. 653 0.189 —0.076
A B 0.207  —2.255  0.150 —0.417 2.378 —2.379  0.718 —0.717  0.064 —0.554
xR —1.125 —17.879 2. 247 —1. 144 0. 306 —0. 261 0. 822 —0. 821 0.130 —0.438

T B IEAB R R A7 » SRR A A7 » 38 16 o 86 LE BN S48 43 51 9 10 _E A T BR824 » SR 18] (30 85 IE (RN S8 B D A A LE SR T2 8 i B8

ZRATT Ak, TRYEA.
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Tab.2 Comparison of calculated results under the action of positive temperature gradient

sige Hy 1R J1 /MPa RS/ MPa WA/ mm B8/ mm FE[ 7/ mm
kS BRE BMEI BRRE BMEI EBAKME KM O BRE BME  ERME B/ME
B B 0.400  —0.841  0.144  —0.238 0.221 —0.226 0.120 —0.118  0.274 —0. 569
PR —0.780  —2.050 0.182  —0.621  0.206 —0.040 0.126 —0.128  0.204 —0. 382
A& BARTRE 1.839  —0.162  0.671  —0.417  0.169 —0.147  0.065 —0.063  0.267 —0. 569
BEE YER 0.803 —1.053  0.658 —0.419  0.167 —0.004 0.075  —0.075  0.196 —0. 392
R B 0.776  —0.859  0.422  —0.376  0.053  —0.053  0.020  —0.020  0.080 —0. 556
PR 0.644  —0.733  0.299 —0.326  0.020 —0.013 0.019 —0.019 —0.120 —0. 345
#®3 HEEBEBERATITESRL
Tab.3 Comparison of the calculated results under the action of negative temperature gradient
sige s 1R J1 /MPa RS/ MPa WA/ mm B8/ mm FE[ 7/ mm
HR O OBAE BMI O BRAE BRM OBRKE BMEI O BAME O BMI O BRRE  BME
B B 0.704  —0.329  0.248  —0.127 0.236  —0.233  0.117 —0.118  0.849 —0. 321
PR 1. 990 0.809 0.636 —0.140  0.046  —0.208 0.132  —0.130  0.526 —0. 295
&g BAxTA  —0.007 —0.001  0.369 —0.671  0.154  —0.151  0.059  —0.060  0.851 —0. 314
BEE YER 0.905  —0.716  0.385  —0.597 —0.004 —0.158  0.069  —0.067  0.530 —0. 287
A B 0.38¢  —0.434 0.558  —0.582  0.015  —0.015  0.012  —0.012 —0.061 —0. 312
PR 0.240  —0.277 0.461 —0.521  0.008 —0.017 0.012 —0.012 —0.114 —0. 284
AEAAER . BELERM.
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EEEAR R BAEAT, o5 A XA X
N,

5.2 FEFRERATIHELER I

S S 2 [m] iy 2 758 1] 7o B0FN ) 3 0 AR R ZE AR TR
PLEAE B LRI, S E R B T A u 590%
KPR R EEGIRXT LR 4~8.

F*4 ERETHERATFHEEERBITESRILL
Tab.4 Comparison of the calculated results when vertical load acts on the end of track slab

)2 24 M pr F /MPa B i F7/ MPa P 788/ mm B8/ mm FE[ 7/ mm
HR O OBAE BMI O BRAE BRM OBRKE BMEI O BAME O BMI O BRRE  BME
B B 0.267 —0.197  0.210  —0.177  0.057  —0.007 0.019  —0.018 —0.122 —1.368
PR 0.314 —0.398 0.174 —0.176  0.022 —0.020 0.017 —0.017 —0.153 —0.889
A& BARTRE 0.111  —0.711 0.561 —0.014 0.136 —0.009  0.023 —0.022 —0.122 —1.367
BEE YER 0.942  —0.490 0.536  —0.076  0.074 —0.068  0.016 —0.017 —0.153 —0.889
A B 0.439  —0.456  0.333  —0.322 0.068 —0.069 0.016 —0.016 —0.124 —1.378
PR 1,195  —1.244  0.416  —0.443  0.039  —0.040  0.008  —0.008 —0.150 —O0. 876
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Tab.5 Comparison of the calculated results when vertical load acts on the central of track slab

sige s 1R J1 /MPa RS/ MPa WA/ mm B8/ mm FE[ 7/ mm
HR O OBAE BMI O BRAE BRM OBRKE BMEI O BAME O BMI O BRRE  BME
B B 0.267 —0.197 0,210  —0.177  0.057  —0.007 0.019  —0.018 —0.122 —0.136
PR 0.314 —0.398 0.174 —0.176  0.022 —0.020 0.017 —0.017 —0.153 —0.889
A& BARTRE 0.111  —0.711 0.561 —0.014 0.136 —0.009  0.023 —0.022 —0.122 —1.367
BEE YER 0.942  —0.490 0.536  —0.076  0.074 —0.068  0.016 —0.017 —0.153 —0.889
A B 0.439  —0.456  0.333  —0.322 0.068 —0.069 0.016 —0.016 —0.124 —1.378
PR 1,195  —1.244  0.416  —0.443  0.039  —0.040  0.008  —0.008 —0.150 —O0. 876
F6 HBEATHERTHERRDBITESRIEL
Tab.6 Comparison of the calculated results when lateral load acts on the end of track slab
sige s 1R J1 /MPa RS/ MPa WA/ mm B8/ mm FE[ 7/ mm
HR O OBAE BMI O BRAE BRM OBRKE BMEI O BAME O BMI O BRRE  BME
B B 0.074  —0.073 0,206 —0.117 0.252  —0.269 0.077 —1.239  0.135 —0. 269
PR 0.320 —0.299 0.210 —0.136  0.048  —0.046 —0.225 —0.446 —0.159 —0. 239
A& BARTRE 0.049  —0.093  0.056 —0.072 0.254 —0.270  0.084 —1.360  0.254 —0. 270
BEE YER 0.318 —0.295 0.119 —0.113  0.048  —0.046 —0.223  —0.440 —0.159 —0. 239
A B 0.070  —0.047  0.088  —0.074 0.018 —0.014 0.014 —0.077 0.121 —0. 288
PR 0.095 —0.060  0.042  —0.042  0.004 —0.004 —0.012  —0.029 —0.150 —0. 246
FT BEATHERTHERDBITESRITEL
Tab.7 Comparison of the calculated results when lateral load acts on the central of track slab
sige s 1B 1 /MPa B R S/ MPa M/ mm B 28/ mm T[] B /mm
HR O OBAE BMI O BRAE BRM ORKE BMEI O BAME BMI O BRRE BME
B B 0.200 —0.141 0,208 —0.167 0.051  —0.053  0.003 —0.776 —0.139 —0.241
PR 0.373  —0.311  0.209 —0.167 0.043  —0.043 —0.142 —0.388 —0.155 —0.228
A& BARTRE 0.213  —0.159  0.049  —0.069  0.052 —0.053  0.004 —0.769 —0.139 —0.241
BEE YER 0.378 —0.316 0.053  —0.048  0.043  —0.043 —0.140 —0.381 —0.155 —0.228
R B 0.048  —0.036 0,080  —0.051 0.011 —0.010  0.005 —0.063 —0.126 —0.253
PR 0.050 —0.046  0.044  —0.038  0.003 —0.004 —0.007 —0.027 —0.146 —0.236
#x8 FHMAMEATIHESESR L
Tab.8 Comparison of the calculated results under the action of braking force
sige Hy 1R J1 /MPa RS/ MPa WA/ mm B8/ mm FE[ 7/ mm
ES BRE BMEI BRRE BMEI EBAKME KM O BRE BME  ERME B/ME
B B 0.031  —0.053 —0.027 —0.027 1.576 1. 524 0.047  —0.037 —0.155  —0,259
PR 0.196  —0.142 0.083 —0.049  0.236 0.176 0.002  —0.009 —0.185 —0.201
A& BARTRE 0.297  —0.490 0.153 —0.091  1.591 1. 493 0.048  —0.039 —0.155 —0.259
BEE YER 0.208  —0.117 0.058 —0.047  0.237 —0.209 0.001  —0.010 —0.185  —0.200
R B 0. 200 0.215 0.112 —0.125  0.100 0.077 0.009  —0.008 —0.152 —0.261
PR 0.053  —0.046 0.032 —0.036  0.012 0. 007 0.002  —0.002 —0.181  —0.200
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Tab.9 Comparison of the calculated results under the action of concrete shrinkage

- 4y YA RE F)/MPa B F /MPa PArnzE%/mm B A8 /mm MU/ mm
- AR gk BME  BKE  BRME  BRKE  R/ME O BAE  BME O BAE R/ME
B B 0.083  —0.006 0.042 —0.491 0.302 —0.309 0.126 —0.132 —0.200 —0.278

PER 1.877 1.524  0.741  —0.166  0.033  —0.264 0,146 —0.142 —0,213 —0.278
BEE MyE 0,092 —0.072  0.089 0,001  0.301 —0.307 0.124 —0,130 —0.189  —O0,267
BE+L  HuERX 1896  —0.270 0,741  —0.238 0,035  —0.266  0.145 —0.141 —0.190  —O0. 265
A B 0.505  —0.001 0.100 —0.075 0.519 —0.518 0.161 —0.161 —0.151 —0.256

PER 3914 0.298  0.370  —0.483  0.054  —0,064 0.187  —0.188 0.054  —O0.064

HIZ% 9 ATLAE i, R B AR T, AT
BT TT R PO T R YBR[ ST #5978 B
I, ORI FIHLRE ) 538 e e .. BT
AT7T REVPUBEARSLEL F1 24 0. 083 MPa, Jig BEAR 1 i
J18 0. 505 MPa, T 4 & X 77 58 849 3L 5L 1 43 3 A

1. 877 MPa #1 3. 914 MPa, JiEEEAR LRSI H T

P8R 32 B B T BRAEL

5.4 ERHMMETHERATIHTELERIL
VIR T AT 5N E XM T £

FI 45 R 5t L W& 10.

F10 EMTEEMERTHESERME

Tab.10 Comparison of the calculated results under the action of foundation settlement deformation

- By 1B 1 /MPa W R S/ MPa M/ mm B A8 /mm MU/ mm
AR gk BME  BKE  BRME  BKE  R/ME BAE BME O BAE R/ME
B B 0.698  —0.970 0.183  —0.189  0.256 —0.235 0,016 —0.020 —7.120 —15.000
PR 0.500 —0.564 0.138 —0.168 0,115 —0.114 ©.012 —0.021 —10.53¢ —15.018
HEE AR 2.662  —0.043  0.596  —0,205 0.645 —0.535 0.018 —0.015 —7.119 —15.000
BEE YR 1.896 0.097 0.439  —0.126  0.332 —0.322  0.009  —0.018 —10.531 —15.018
A B 1.256  —1.641 0.248 —0.356  0.288  —0.393  0.005 —0.004 —7.049 —15.000
YL 0.742 —1.173  0.171 —0.210 0.263 —0.263  0.004 —0.005 —10.528 —15.005

H13% 10 AT RAE ), ZE AU TEAE T, 1
X FRITATT R, NIE G & G5 R G m B N 3
A BB B RER, o B 8 SRR B 2 G\ 1 L L g ey
2. 662 MPa Jgi/NA 1. 896 MPa, Ji& BEMR I ) hr i F1
i 1. 256 MPa i/ 0. 742 MPa, # [a] 7 B b 14
AAFRERER ERSEWENEMLBEE
Priefi% » 2 ral i RS 22 B BT 307 598 B/

6 ZHIEREL

(D ERARBEEHEERT X T 8T AT7
R, PaEA T REVYE fl LS E A B 238 K. 7R
BERBEMBAERT, BT IRERE TREEREET
ETFRZEMHEEERE R TAMAER TR
T DX AR 28/, B AR AN H 8 S TR Bk )R BB
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