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Structure Parameters Optimization of Urban
Rapid Rail Bi-block Sleeper
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Huatuo, MO Yugiong, SUN Kui

Abstract Compared with the urban rail transit lines, the de-
sign requirements for urban rapid rail are higher, but the Bi-
block track structure can further improve the safety, stability
and comfort of rail transit lines. According to the technical
characteristics and operational requirements of a Guangzhou ur-
ban rapid rail line, the scheme of Bi-block track sleeper struc-
ture for Guangzhou urban rapid rail is designed with the reduc-
tion of temperature shrinkage stress of concrete as the princi-
ple, and the reasonable round radius value of Bi-block track is
determined. Then, a mechanical analysis model of Bi-block
sleeper under stacking state is established, and the influence
law of reinforced concrete truss parameters on the mechanical
properties of sleeper stack is studied. Finally, taking the rela-
tively small equivalent stress of reinforcement and the amount
of steel bars as the optimization target, reasonable structure pa-
rameters of the Bi-block sleeper reinforced truss are proposed.
Key words urban rapid rail; bi-block sleeper; structure pa-

rameter
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Fig.1 Structural scheme of double block sleeper
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Fig.2 Integral calculation model of double block

sleeper track slab
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Fig.3 Shrinkage stress cloud diagram with different chamfer of double block sleeper concrete
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Fig.4 Relationship curve between fillet radius and concrete

shrinkage stress of double block sleeper
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Fig.5 Finite element model for stress analysis of

double block sleeper stacking
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Fig.6 Cloud diagram of equivalent stress for double

block sleeper reinforcement truss
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Tab.1 Adjustable range of reinforcement
truss parameters
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Influence of reinforcement truss parameters on maximum equivalent stress
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Fig.8 Schematic diagram of relative position between double block sleeper and reinforcement truss

AP 8 nl UL, S 25 3% 455 U 1< O 180 mm 190
mm 1 220 mm [ BEAE G A2 B9 A 55 TR BE R BUBLHL Y

FHXFALE KR

.03 .



3 MRS HASERIRE

K EM E4E(8 mm 10 mm 12 mm 14 mm) |
BRI EAA(5.5 mm 6.0 mm.7.0 mm.8.0 mm) Fl
EREA YK (180 mm 190 mm 220 mm ) 4525
THIHATHESNA G, I 2R AR SO 57 A BR TR A 43
NPT A BRI 48 AT B S5 H, Wik 9 s

20 o
* o0
L N 2 *
* . &
oo . .
216 * e
g AR
-
Jiisd ¢ e, Kd -
B *® o *
F - .
g 12 ... . & A
¢ o -
14 .
1

%0 60 9 20 150 180
WK ERUN F1/MPa

K9 AAHTAES M A B 5 et i s
Fig.9 Raw data of combined simulation test of

reinforced truss parameters
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Tab.2 Comparison of structural parameters and optimiza-
tion effects between the two schemes
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