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Effect of Unequal Settlement on Damage of Resilient Sleepers on
Concrete Ballast
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Abstract : In the present study damage behavior of resilient sleepers on concrete ballasts is analyzed. Cracks of resi-
lient sleepers in a railway track system are concentrated on inside of blocks to which the tie bars are connected. Finite
element analysis is performed by dividing a block into the straight section and the curved section according to the
load condition of the resilient sleeper, and limited the interpretation within the range of resilience. In addition, the
value of stress obtained from the interpretation was compared with the allowable stress of concrete to determine the
safety. According to the result of numerical analysis, compared with the stress before unequal settlement, the tensile
stress of the inside of the block increased significantly after the settlement considering the entire block, and the ten-
sile stress of this part exceeded the allowable stress of concrete, so was undesirable in terms of safety. In reality, the
arrangement of tensile stiffeners inside blocks connected to tie bars is improper in the design of resilient sleepers, and
when unequal settlement occurs, tensile stress increases on this part and consequently causes cracking damage. It is
necessary to arrange wire meshes or tensile reinforcing bars in a structurally safe way to reinforce the inside of

blocks on which cracks are concentrated.
Key Words

LM E

ZAYELRY AEs AHZES A5y FAHA
FARFY w23 H]8-S At AR HyS
A2 & URE BAS EZadER AT A
wolt}’. Al Fu) Askdel 71 wol| AMgHE T
e}~ STEDEF4| #l5e] EQIBE 2eE4 Zwin
block concrete sleeper)2 @19} 2lEo] kA 9 g
g 253 7] 22N AgEE AL A8 9
st} Ad3 S BRI =) WA AR H

[o]

o] 9l RC WA Eo|r} HAlsje= A2 gt

3} 57 ouA F47t BAolm, s 2
3 2AREEA Aolod FRggoze A% &

" To whom correspondence should be addressed.
jeeholee@dgu.edu

80

: resilient sleepers, concrete ballast, unequal settlement, finite element analysis

ol i3t AFAES Pk ol WIAES]
e HEL ZAYERY ARY FABFHY] F
7HE 2ste] Bl AL A HaAE
F gtk AAR A 2aTERY ARl
E3}A atsk= w1 = o) gulokaS Fig 13} 2
o] elo]ultie bar)e} JAHE IYE EF S
59| shzoltt.

WA 2] mio BRo) 7|2 kg 435l
WriAfe) My W] o Walrt Fa Ao
A9} olajdt sk AW 495 B2o| FF

a5 A9 sk REYSEE 492 UE + 9o
W, $5As AEEY(ack imegularity) 7]
AL AT H9Z AU AR H3HFY BT
3, wAle Aegel 710 Hudde F7t
A2lo] Ak 2uA 9



Fig. 1. Damage to inside area of ooncfete sleeper. ‘
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Table 1. Properties of resilient sleeper components
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Table 2. Loading conditions on resilient sleepers
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Table 3. Maximum stresses in straight track: without unequal settlement(kgf/om?)
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Table 5. Maximum stresses in curved track: without unequal setlement(kgficr? . « 518388 £t
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