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Calculation of reasonable-longitudinal-continuous length for
bed plate of CRTSI]I slab ballastless track
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(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. Department of Civil and
Transport Engineering, Norwegian University of Science and Technology , Trondheim 7491, Sor-Trgndelag , Norway)

Abstract: According to the design scheme of CRTSII slab ballastless track on subgrade, the
nonlinear interaction between multilayer structures was considered, and the spatial coupled
models of track structure with different longitudinal-continuous lengths of bed plate were
established based on finite element method. The lateral stability of track structure and the
stresses and deformations of slab, self-compacting concrete layer and bed plate under the
temperature load were computed, and the reasonable-longitudinal-continuous length of bed plate
was analyzed. Analysis result shows that the lateral stability of slab track is satisfied when the
continuous length of bed plate is greater than or equal to the connected length of 2 track slabs.
Under the condition of temperature increasing 45 “C, when the length of bed plate increases, the
changes of stress and moment in track slab are not obvious, while the longitudinal displacement
linearly increases, and the maximum increasing value is about 58%. For the self-compacting
concrete layer, the changes of stress and deformation are more obvious than the values of track

slab, and the maximum value of tensile stress is 0. 949 MPa. Under the condition of temperature
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decreasing 40 °C, the influence of continuous length on the bed plate stress is obvious. When the

continuous length of bed plate reaches the connected length of 5 track slabs, the longitudinal

tensile stress of bed plate increases to 2. 67 MPa, which is close to the allowable limit of concrete

tensile strength. In summary, based on taking into the factors of lateral stability and structural

strength, the reasonable-longitudinal-continuous length of bed plate should be the connected
length of 2-5 track slabs. 7 tabs, 15 figs, 23 refs.
Key words: CRTSI slab ballastless track; bed plate; longitudinal-continuous length; structural

strength; lateral stability
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Fig.1 Cross-section of track
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connected track slabs
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connected track slabs
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Tab.1 Impact of longitudinal-continuous length for bed plate on lateral stability of track
W K/ L7 BEEE O LALEN TEEL ML | SR o/ W1/ L7 BIEREEEN WA/
R/ m
mRE #J1/kN HLHT J1 /kN i) J3 /kN PR 1 /kN kN kN WE 1 3% 71 /kN kN
5.67(1 Ho) 247 123 2 100 42 41 185 —62
11. 34(2 Ho) 494 247 4 100 42 41 187 60
17.01(3 Hv) 741 370 6 100 42 41 189 181
22.68(4 ) 988 494 7 100 84 82 273 221
28.35(5 #t) 1234 617 9 100 84 82 275 342
34, 02(6 Hv) 1481 741 11 100 84 82 277 4164
39.69(7 ) 1728 864 13 100 84 82 279 585
VAR B T3 R 3], 6 B dse K TH il A 2k 45 °C L e KRB S 3) 4 SRBUTE AR, B0E A AL RS i B2 5 2 90 0%

L 8 40 °C
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Tab. 2 Stresses and deformations of track slabs under heating load

T IR S)/MPa | BEE R ) /MPa | R/ mm | BEE AR/ mm | S ALFS/mm | B /RN | B/ (KN e m)

2 B 3% 0.013/—0.450 0.125/—0.140 | 1.094/—1.426 | 0.600/—0.570 | 0.224/—0.016 0/—226 1.836/—6.246
3 HeghiE 0.013/—0.498 0.120/—0.137 | 1.300/—1.829 | 0.619/—0.651 | 0.296/—0.002 0/—250 1.719/—6.720
4 Y #E | 0.015/—0.553 | 0.129/—0.144 | 1.617/—1.394 | 0.758/—0.612 | 0.350/—0.006 0/—277 1.911/—7.611
5 HLo\ % 0.016/—0.553 0.130/—0.145 | 1.701/—1.513 | 0.866/—0.594 | 0.372/—0.004 0/—280 1.947/—7.562
6 B % 0.016/—0.557 0.131/—0.146 | 1.725/—1.631 | 0.699/—0.598 | 0.374/—0.003 0/—281 2.135/—17.635
Y% 0.013/—0.494 0.145/—0.130 | 1.272/—1.276 | 0.589/—0.618 | 0.278/—0.020 0/—248 2.270/—6.813

x3 ABEHTEEIRRLIZNSER
Tab.3 Stresses and deformations of self-compacting concretes under heating load

T Y S/ MPa | B F/MPa | AWALES/mm | BERALES/mm | A ALES/mm W 3 /kN | A/ (kN m)
2t ik 0.357/—0.319 | 0.154/—0.167 | 1.054/—1.488 | 0.594/—0.564 | 0.188/—0.060 38.3/—78.6 | 0.000/—1.151
3 B ik 0.714/—0.390 | 0.165/—0.279 | 1.319/—1.844 | 0.618/—0.649 | 0.247/—0.072 45.9/—91.1 | 0.000/—1.371
4 Yo% 0.902/—0.701 | 0.179/—0.228 | 1.634/—1.412 | 0.756/—0.610 | 0.302/—0.078 | 55.8/—100.5 | 0.000/—1.955
5 g% 0.885/—0.521 0.206/—0.317 | 1.721/—1.530 | 0.864/—0.572 | 0.323/—0.076 | 56.7/—104.2 | 0.100/—1.422
6 P % 0.949/—0.805 | 0.181/—0.355 | 1.745/—1.645 | 0.698/—0.596 | 0.326/—0.073 | 56.9/—109.0 | 0.200/—1.420
Y% 0.320/—0.737 | 0.054/—0.490 | 1.288/—1.291 | 0.586/—0.616 | 0.229/—0.040 | 47.9/—121.3 | 0.200/—1.297
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Tab. 4 Stresses and deformations of bed plates under heating load
T N RS/ MPa | BEFRE S /MPa | R/ mm | A/ mm | T ALAE/mm | fE kN /(KN m)
2 By iE 0.207/—2.255 0.150/—0.417 | 2.378/—2.379 | 0.718/—0.717 | 0.064/—0. 554 0/—1 492 30.010/—4. 404
3 Byl ik 0.303/—4.600 0.399/—0.459 | 3.220/—3.249 | 0.732/—0.730 | 0.083/—0. 740 0/—2 950 40.630/—8. 846
4 HghiE | 0.311/—6.975 | 0.734/—0.573 | 3.829/—3.834 | 0.746/—0.745 | 0.102/—0. 863 0/—4 515 47.870/—14. 810
5 Beg\iE 0.375/—9. 257 1.032/—0.696 | 4.213/—4.225 ] 0.760/—0.759 | 0.112/—0. 949 0/—5 955 52.590/—20. 170
6 BeghiE | 0.399/—11.071 | 1.300/—0.813 | 4.462/—4.468 | 0.772/—0.772 | 0.116/—1.001 0/—7 149 55.450/—25.410
Y 0.000/—17.880 | 2.236/—1.412 | 0.288/—0.287 | 0.821/—0.820 | 0.172/—0.441 | 0/—11 530 60.340/—43. 680
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Fig.7 Transverse moment curves of track slab in

different longitudinal-continuous lengths
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Tab.5 Stresses and deformations of track slabs under cooling load
T HNm RS/ MPa | B B3/ MPa | AL/ mm | B AL /mm | 36 ALFS/mm B J3/kN 254/ (kN » m)
2 Bl | 0.319/—0.014 | 0.135/—0.128 | 1.143/—1.145 | 0.510/—0.531 | 0.000/—0.606 156.0/—6.1 2.460/—2.110
3EYLIE | 0.324/—0.022 0.140/—0.129 1.147/—1.090 0.547/—0. 545 0.000/—0.615 156.2/—5.4 2.670/—2.060
4 HeghiE | 0.329/—0.021 | 0.142/—0.133 | 1.159/—1.218 | 0.547/—0.552 | 0.000/—0.621 164.3/—5.4 2.962/—2.060
5 He4\ % | 0.332/—0.020 | 0.142/—0.135 | 1.188/—1.221 | 0.543/—0.572 | 0.000/—0.625 165.8/—5.4 3.102/—2.090
6 B | 0.336/—0.020 | 0.142/—0.135 | 1.199/—1.214 | 0.544/—0.553 | 0.000/—0.625 | 222.6/—8.0 | 3.150/—2.110
Y\ | 0.347/—0.004 | 0.104/—0.137 | 1.092/—1.074 | 0.546/—0.527 | 0.000/—0.630 173.9/—0.1 3.263/—1.850
6 REFHTEEXIRRLIZNSER
Tab. 6 Stresses and deformations of self-compacting concretes under cooling load
THL | GRSy /MPa | BEFNJ)/MPa | ALK/ mm | B/ mm | RS /mm /KN 2546/ (kN « m)
2 BeghiE | 0.250/—0.156 | 0.193/—0.009 | 1.138/—1.138 | 0.497/—0.520 | 0.000/—0.564 60.2/—0.1 0.9/—0.1
3HYF#E | 0.250/—0.247 | 0.194/—0.042 | 1.147/—1.183 | 0.545/—0.532 | 0.000/—0.573 60.1/—3.2 0.9/—0.1
4 HghiE | 0.261/—0.264 | 0.212/—0.053 | 1.154/—1.209 | 0.536/—0.541 | 0.000/—0.579 62.8/—3.0 1.1/—0.1
5 Heghi%E | 0.258/—0.225 | 0.210/—0.043 | 1.182/—1.210 | 0.534/—0.559 | 0.000/—0.583 62.1/—2.7 0.9/—0.1
6 B\ | 0.259/—0.219 | 0.213/—0.030 | 1.193/—1.205 | 0.536/—0.539 | 0.000/—0.584 62.2/—2.6 0.9/—0.1
Y9\#E | 0.259/—0.227 0.171/0. 000 1.117/—1.100 | 0.538/—0.523 | 0.000/—0.588 62.2/—2.6 0.9/—0.1
7T BREFHGTRERZHNEER
Tab.7 Stresses and deformations of bed plates under cooling load
T | NS/ MPa | KEm N/ MPa | REAE/ mm | B AR /mm | 36 ALF%/mm #h1/kN L4/ (kN » m)
2 Wi | 1.499/—0.005 | 0.230/—0.079 | 1.482/—1.480 | 0.698/—0.701 | 0.018/—0.516 820.0/0.0 1.380/—6. 160
3HYE | 2.138/—0.006 | 0.290/—0.128 | 1.644/—1.616 | 0.722/—0.722 | 0.067/—0.525 1170.0/0.0 2.031/—6.830
4 HeghiE | 2.503/—0.006 | 0.311/—0.161 1.663/—1.663 | 0.737/—0.737 | 0.050/—0.533 1369.0/0.0 2.441/—17.090
5B 3% | 2.666/—0.006 | 0.327/—0.178 | 1.676/—1.672 | 0.746/—0.745 | 0.054/—0.538 1462.0/0.0 2.665/—7.240
6 Heg\iE | 2.767/—0.006 | 0.332/—0.187 | 1.679/—1.677 | 0.750/—0.748 | 0.052/—0.538 1517.0/0.0 2.728/—17.300
Y% 3.784/0.000 0.340/—0.195 | 0.238/—0.234 | 0.754/—0.752 | 0.016/—0.545 1580.0/0.0 2.930/—17.720
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Fig. 15 Longitudinal stress’s growth trend of bed plate
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