547 5 4
2019 4E 4 A

A 3% K 2

FRE R BB
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 47 No. 4
Apr. 2019

NEHES. 0253-374X(2019)04-0521-07

B = mESE

DOI:10.11908/j. issn. 0253-374x. 2019. 04. 010

LR

BFe#, aFF, KL

(FIYF R SR ST E R, L 201804)

WE . X PUERES R L 8h 1 A5 AL E PR YT AR AL )
HAh b IR T — T AT B B O, X UL R R
25 0 5 B A AR R AT T B B, S5 R R WY B
PLEAUAUR A L5 #8257 a, 25 7 X AR 3 B R
A% -5 22 A 408 DX 3 7K 32 194 2400 R 6 o, SR < DX SR
Bz i 8] Bk FR e i, AT A 2 s IX 388y 10 79 i LR Ak
UL LR B 3h A AR A s B Ut 2= s IX B A
PR BEARPUBL 9 AR R ) KR e A1, R 0 91 4 3 2 2
HHARAR Y BUZS i BB A , PR T B b 90 23 1 % SR AR BE S
R TR, B AR X BAFFE 1. 5 mm 7247 ()25 73 (6] B

KR FW-PEBRSRE; s BOHE; B

HESES: U260 SMERARERD: A

Dynamical Evolution Process of Voided Sleeper

ZHOU Hechao, BAO Zeyw, ZHANG Shuyi
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract: In order to employ the dynamical evolution process
of voided sleeper, an iterative computation method based on
the vehicle-track coupled system dynamics model and subgrade
settlement model is proposed in this paper. Simulation results
indicate that when one end of the sleeper has an initial gap
between the sleeper and subgrade, the sleeper-subgrade
On the other

hand, the sleeper-subgrade contact force at the adjacent areas

contact force at this area decreases obviously.

increases. Therefore, the sleeper voided area expands from
one end to central part. Moreover, with the increased voided
area the supporting capability of the sleeper deteriorates
largely and most of the train loads are shared by the other
sleepers. Due to this reason, the voided degree of the sleeper

trends to be stable, and most areas have a gap about 1.5 mm.

Key words: vehicle-track coupled system; voided sleeper;

iterative computation; dynamical evolution
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Fig.1 Dynamical model of vehicle-track coupled system
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Tab.2 Basic parameters of dynamical model for vehicle-track coupled system
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Fig.2 Diagram of voided sleeper
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Fig.3 Diagram of flexible sleeper
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Fig.4 Mode of flexible sleeper
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Fig.6 Two kinds of voided sleepers
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Fig.7 Process of iterative computation
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Fig.8 Initial contact situation of sleeper and subgrade

in condition of side voided sleeper
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Fig.9 Sleeper-subgrade contact situation in condition of

side voided sleeper(5 000 t accumulative volume)
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Fig.10 Sleeper-subgrade contact situation in condition
of side voided sleeper (15 000 ~ 600 000 t

accumulative volume)

ZAHEAT. HAh G EE  X A 3 5 8 5 Xk
ARZ I AT K, 5% 8. 8 kNUILIE 11b).

Bl 24 A R B 0 s B BT
J5 i RTEANE 11b R MIER AT 4345 15 00 T P=AE R TR
B 1) RIS , 2E 175 B & X 38 IS ) 2
FERYZS AL, ANE 12a fF 7R BLAE 5.6 5 XIS AEH]
4R 3 mm %3 ff [B] BR B 5 W T AN PR 32 B o,
T 2% DX 35 2 1 R B AN T % A B B AR £k, T A
PN B T 52 B3 K W AT, R B0X X 8l Tl
PRUTRE TS| R 2 i R R, 58] 1.5 mm £ 4.
5 I, RS BAL A X3S AR R AR AL, BUAL R
5 T8 PR BT R 3% ) R A e b R AE T AR N B AR L B
Bl AR 52 ) B KB A X St Z R s i 3 5
1 8 5 X I AR AL B bR Y 1 5F0 10 5 X 48 (I
A 12b).

B 2 o R Bt — 25 3 . AL 13 AT LA
AL A XIEE PR A R B A, 5



526 [A] B K 2 2 MH R B 2% B w47 %
BB Rl X 4R 5 BB Al X 34 5

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

O‘ 0 T T T T T T T T 1
-0.5 -0.5
g ~1or g -1.0F
E—IS- E—15‘-
'E—E—Z.O ﬁ_E_z'O
M _os 25t
-3.0 -3.0
-3.5 -3.5

a bz Rl a Bikkas mEpR
10 8
74
6
Z s
N
R 4
T

w3
2
1

%72 3 4 5 6 7 8 9 10 %7273 4 5 6 7 8 9 10

LM A X g5 BUPLAE ) X 34 5
b k-8 RAEF b BubL-8 AR S

B 11 #EFE=EmERE 2SR ER S
Fig.11 Initial contact situation of sleeper and subgrade

in condition of central voided sleeper
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