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Fracture influence of longitudinal-continuous base layer on force
characteristics of CRTS || slab ballastless track on bridge

CHEN Xiao-ping' , WANG Fang-fang', ZHAO Cai-you®
(1. School of Urban and Rural Construction, Chengdu University, Chengdu 610106, Sichuan, China;
2. Key Laboratory of High-speed Railway Engineering of Ministry of Education,
Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract; The mechanics model of longitudinal interaction between CRTS][ slab ballastless track
and bridge was established considering the fracture of longitudinal-continuous base layer(LCBL) ,
and was solved by finite element method. Key calculation parameters of ballastless track were
determined. A bridge with long-span continuous beam was taken as an example. the longitudinal
forces and displacements of rail, slab, mortar and bridge support were analyzed when LCBLs
with the temperature reductions of 10, 20, 30, 40, 50 C were fractured at 7 typical positions on
long-span continuous beam. Analysis result indicates that when the temperature reduction of
LCBL is 30 'C, and LCBL is fractured on long-span continuous beam, the maximal additional

longitudinal forces of rail and slab are 155. 75 kN and 233. 21 kN respectively. The influence of LLCBL
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fracture on the additional longitudinal forces of rail and slab are significant. When the temperature

reduction of LCBL does not exceed 10 ‘C, no matter LCBL is fractured at any position on long-span

continuous beam, the longitudinal relative displacement between slab and LLCBL is less than 0. 5 mm,

and mortar can’t crack. When the temperature reduction of LCBL is 50 C, the maximal additional

longitudinal force of fixed support caused by LLCBL fracture at any position on long-span continuous beam

is 196. 12 kN, bridge fixed support can’t be destroyed directly by LCBL fracture. When the maintenance

operation of LLCBL is carried out, it is recommended that the temperature difference between sawing and

laid LCBL can’t exceed 10 ‘C, and rail strength must be checked out to meet the requirements. 7 tabs,

10 figs, 16 refs.

Key words: railway engineering; bridge; CRTS ]I slab ballastless track; longitudinal-continuous

base layer; mechanics model; additional longitudinal force; fracture
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Fig.1 Longitudinal mechanics model
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Tab.1 Longitudinal horizontal stiffnesses at pier tops
PSRN I SN v R S g S

1 4538.1 6 563.1 11 514.4

2 559.3 7 534.6 12 544.6

3 533.1 8 9 310. 8 13 589.3

4 434. 4 9 2 140. 3 14 524.4

5 574.6 10 569. 3 15 1284.8
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B2 Wi JE MR AL 34 R 0.5 mm., & BH S (% 1% BR BH 5 18 W

Fig. 2 Fracture position
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Tab.3 Maximal additional longitudinal forces of rail (track with fractured LCBL)

JE 4B MR I T ENGEETA P EEOR e N PR N |- VA SN
g3/ C A B C D E F G
10 37.58 29.15 20. 85 29.41 29.45 29.33 30.12
20 88.16 70.93 50. 48 71.63 71.72 71.41 67.56
30 155.75 132. 84 97. 88 134. 28 134. 48 133.77 120. 23
40 235.58 211. 28 158. 61 213.87 214. 36 212.83 185. 06
50 321. 85 301. 39 229.09 302. 73 303. 81 300. 74 258. 86
R4 B B AN F A (FE T AR BRIE)
Tab.4 Maximal additional longitudinal forces of rail (track with non-fractured LCBL)
UG JAE AR e i AN TRISL 5 BT 25 | Py S U A 1) R I ) e (B / kN
Rz / C A B C D E F G
10 7.82 0. 63 0. 27 0.23 0.22 0.73 9.65
20 17.19 1.61 0.63 0.55 0.53 1.82 18.95
30 26. 81 3.35 1.11 0.98 0. 95 3.73 28.71
40 36.59 6.55 1.67 1.48 1. 44 6.72 39.08
50 46.73 12.56 2.27 2.02 1.97 11.02 49,93
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Tab.5 Maximal additional longitudinal forces of slab(track with fractured LCBL)
VR A AR T N [ B 7 38 5 | A %) A A A 1) B o g g5 R AL/ kN
& g/ C A B C D E F G
10 94.53 89. 22 60. 44 89. 36 89. 36 89. 26 69. 38
20 173.08 167.22 129. 49 167. 45 167. 41 167. 33 141. 07
30 233. 21 227.23 183. 65 227.67 227.73 227.48 194. 98
40 279. 26 274. 28 227.15 274. 84 274.92 274.63 239.23
50 316. 54 312.57 263. 85 313.04 313.21 312.61 275. 06
FT 6 HEWRYE M & KE(JERT IR B E)
Tab. 6 Maximal additional longitudinal forces of slab(track with non-fractured LCBL)
JEG R A I T TR0 5 57 284 5 1 0 0 1 R i K A/ N
IEEE/ C A B C D E F G
10 1.83 0.15 0.15 0.15 0.15 0.27 3.72
20 4. 04 0. 34 0. 35 0. 34 0.33 0.58 7.34
30 6. 28 0.72 0. 45 0. 45 0. 45 1.22 11.18
40 8. 54 1. 44 0.61 0.62 0.68 2.23 14.91
50 10. 88 2.82 0.75 0.75 0.75 3.75 18. 35

HIZ 5 AT U i U IR B A 2 5 7 AL
B LR RN DL S SRR A Wi 2 5 | I AR I T 1Y
LURER & NCINEp) | DA S 2N S yat o] T EAS N

FEAEAE 6390~ 8300 PN 78 £ . e ik i JEE K. — 3% b
R R DT A X 91U A O 1) R i T 9 52 5 X 4
1 B 3 AR



32 X i B

I &£ ¥ kK 2014

H1 3% 6 AT LA - 76 3% 22 A0 v WA B A T Al
JBCE A B TE A A 1) BEE N g B K AR %A B T AR B B
TR B SRy 10 C B, A5 AR 5 3 5 DT Al P 0 3 AR 0
1] B g de KA 9 B Dl 5. 36 %0, B R I R Ol
50 CHFIN N 6. 67 % , 3 B 90 3% JiK M A 7E 3% 28
b B TE R A W 2 R A A TR A 3 Al A 1]
T 73 5 W 270N

Ref T I 132 R 30 C R, 0\ 322 JIC A Al 7 24 51 52 14 1
M J 3 23 A 2 1] B fin g AL % 430 DL AL 5.6

250

—
(%
(=}

18] B i F1/kN

50

F5 B ARGk B

Fig.5 Additional longitudinal forces of slab

i

2 18] A #/mm
(=}

2 1 I ]
0 200 400 600

K E/m

B 6 BB
Fig. 6 Longitudinal displacements of slab

B 5 0] UG H G5 IS AR R SE B2 R 1 7 A
A I BT N Y AR SN RS
2 W 207 B AR S ) O 9 /)N L EE A 25 m 4k
G\ 1w BEE 0 g 805 B ARG 1) B g 43 A 9 L LG
T T N 5T N T 5 1 7 o I 5 A P NS
KAV S Hy 63. 38 KN, F AR A 4L /1 24 kN
KRB 76 BT 25 1Y 30 TR P T A7 B0 T8 A A 1) B
Ak,

HI 6 A DL Y 9N I 88 AR FE ] 2 S e A 7
2t BEE R R KA R 2.1 mm, 43 A3 LG
BEZR 40 m 78 3% 22 52 A7 i W 2L L B0E BRI 0] i

KA K 1.8 mm, 437 K B 22 90 m BB AR
O\ 1] A B A % S I R 1 2 ) R B i ) R,
(] BEL 7 8 /0 o A F AR FH B 55 5 0038 A A 8% 3 A7 3 T ek
R 5 0 PR R T ) BEL g 4 A7 A B 3 AR AR T
S NI I JE AR 7 AN AL A [ S AL R R
W 2L I AR A [ 2 A B K AH A3 A3 Y B )N BT
DL S RGN 1l Bt I J3 78 7 A Wi 2407 8 v fe/)
2.3 WERAH

Bf b CRTS I AU AR 2 G HE B i 3 S — Fif g
BRb I, B S UIRE i e PRk PUE AR S 9 0% i
R G ORG 45 o LA BT 1k %9030 B L i A B VR R St 5 O
YR BB AR B KT Ty i RS AL . A IS e
MW 4 J5 B B4 - I T T 4% A D 2% B Gn RO B
LY FOX PP PR NGTF 2L, SR T A E R
Az TR IR B0 T 2K B o i W ) A2 A 1 O L
P 7, B0 A5 9\ I AR AR X A s i o4 S i T
AL LI 8. RIED I BH 1 7E B0 B N I IS AR Al A
XL IRH] 0.5 mm B R 5 #50CRT A A0 X % i
it 0.5 mm F AT IHH,

8 -
+ A
—e— B
b ——cC
+ D
E —<4—E
% ——F
M4+ ——G
s
EN
2k
J
0 20 40 60
P 16 1 B/ °C
B 7 IR
Fig. 7 Crack lengths of mortar
6.0
+ A
—e— B
45f —A—C
: —v¥—D
g —<—E
ﬁ§ —»—F
= 3.0F —— G
&
==
1.5F
1 1 J
0 20 40 60

P VL 1 E/°C

8 BUIE MRS Y\ 3% I B BAR XT3 B
Fig. 8 Relative displacements between slab and LCBL
B 7 ATRLE H BEIR IR EE Dy 10 C~20 CHY,
TE 8] 7 S A8 Kb T Al 00 9% 24K B B A ek i 2 g 4



%4

oy 3 O R 2 AT BT AR B CRTSIT Z AR X R #F #1382 71 49 % ok 33

K BE R 0.25 m» C 'L RRIRIREE R 20 C~50 C
B AP IF MK K HEN 0.17 m » C ' R
W BE S 20 C R AP IR T 244 B2 HE K RS 119 43 5L i, B
T B2k 10 °C ~20 C By b3 JF 24K B 1 K Btk
BT B Mk 20 CJF o BD 2R T 244 3 1 KU 2% 5 B
LR BE S 50 C B Y9\ % i AR MR 7 3% 25 2 /e i [
E SE b T AT v A W 2 B0 IR O R 4 i
7.5.5. 1.5, 1 m, FWIAE % 2 5% /0 vy W7 Al T 20 3 T F
SR S5 K L 7 3 L 2 ] S AR Ak N A i T AR B D
HTT 2 FE B /Dy L5 TR A T 3% 8 G2 (] 5 2 e Ak
A i BRI 4 7 S b XA B 1 R BT AR S X L
TV B B 1 o 24 B ) A0 T 8 iR T E S R R 1Y A i
R IV .

Hi P 8 AT LA H - 24 B R i 2 AN B 10 C i,
7 A BT AR | R ) A Al NI S AR R A B
BI/NF 0.5 mm, 803 TF 5L 5 257 P\ IS 86 A FE 3 2k
T 3 5 1) 17 2y S e A0 VT 24 o G A Al I TR B I 10 °C
B 50 C e BIE AR 9N 3% G AR AR ) AH XA RS DA

0.42 mm3¥¥EfNE] 5. 17 mm ., 5 J50E B8 400 %, %
B AR XL RS I 1 130. 95 % . & WA X 32 % B 5
e TR 85 A1 0 08 R R e 8 R A X % 1
TR 5 7 A DB B A7 1) 0L 3 B O T DG AR R A7
878 Ak 0 HE A BL s 4 N 3% IV AR BRI I 2 R 50 C
B 3% 20 G 2 5 e 3508 R[] 52 S 8 Ak BT AT I 7 L
B 5 9\ 3% I A Al AR X5 A2 B 43 il 2 5. 17 4. 41 mm,
= 5 v S BT Al 1) e KR X 57 B8 L [ S JRE A T Al 4
JNT 17,23 % . 15 B 3% 2 3% 3 5 v 358 AR x5 AR
50V A A G 1) AR S 5 el e R A
2.4 HEHNEHMA

O\ IV i T 28 5 WAL 5 5 T R A G ) A X
FiA% . 35 1810 ¥ ol )2 R R BHL ) 3 R MR FRZE 2 1Y
T 20y J22 AR BHL 7 3 ok (3] A S A 1) S R 4 A A 3 . D
T A 8] 5 S8 Ak 7 A 2 o B g s sk SR g 9 1 B o
73] RE AT A 1 S IR . R IR B 30 C
BF, L2t b 7 A7 B R A W AR TR 0 B S S
JAE 2 1) B fn g L3R 7

x7 HREESZEHNEHM NN

Tab.7 Additional longitudinal forces of fixed supports of bridge kN
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%5 A B C D E F G
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2 3.61 0.59 0.11 0.02 0.03 0.08 0.51
3 5.81 0. 96 0.15 0. 04 0.05 0.13 0. 81
4 7.15 1.19 0.19 0.05 0.06 0.17 1.01
5 13.42 2.23 0. 35 0.11 0.12 0.32 1. 89
6 18. 67 3.07 0. 48 0.13 0.17 0.45 2.61
7 26.43 4.04 0.63 0.18 0.23 0. 60 3.47
8 82.41 13.74 6.92 4.65 7.63 20.51 112. 84
9 8. 68 1.51 2.44 2.97 4.56 12.17 89.71
10 1.73 0.29 0.48 0.58 0.96 2.56 9.96
11 1.11 0.19 0.31 0.38 0.63 1.68 5. 89
12 0.83 0.14 0.23 0.28 0.47 1.26 4.36
13 0.62 0.11 0.17 0.21 0.35 0.94 3.26
14 0. 36 0.05 0.09 0.12 0.21 0.56 1. 95
15 0.56 0.07 0.13 0.17 0.29 0.82 2.88
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