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The influence of the spatial variation of Young’s modulus of railway ballast on the simulated ballast

vertical displacement is investigated through numerical tests using the spectral stochastic FEM with

cyclic densification model. The present spectral stochastic elastoplastic FEM is based on Karhunen-

Loeve expansion of spatial distribution of Young’ modulus, the polynomial chaos expansion of bal-

last displacement and the bounding body approximation. Through the numerial tests, the coefficients

of variation (CV) of simulated ballast displacement is comparable to the CV of Young’s modulus.
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Fig.1 Problem description of ballasted track subjecting to vertical

loads.

Table 1 Material parameters for cyclic densification model.
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Fig.2 Vertical displacement and its variation at point A, B and
C.(6g = 10%, b = 1(m), solid: expected value, dotted: expected

value + standard deviation)
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Fig.3 Influence of the coefficients of variation g on the vertical
displacement and its variation at point A and B.(b = 1(m), solid:

expected value, dotted: expected value 4 standard deviation)
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Fig.4 Influence of the correlation length of Young modukus on the
vertical displacement and its variation at point A and B.(0g = 10%,

solid: expected value, dotted: expected value & standard deviation)
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FAWTREM U 7z, BUEMEHI T, ELH6ES5RKFDONT A
NERXEEFRE U 2 RouEm O 3§ A2 EmL, N
Z A M D Young DA EE AN T A b ER LTH R EZ
MAZBIFTREBICOVWTHE L7z, TR, Young RDZE
MZAF S MIZET 2 L0 BEROMBEEI R H 2BEDOKRE
JIRESINDYGAETIE, BBEWEMTICL>TRONSEIR
AN O E BRI Young EO L BRI E MR FREE &
B Eebhrot.

728, Young RDZEMHYIE S D & % £B{$ 5 Karhunen-Loeve
ER, B LTENGEDEH %KHT 5 polynomial chaos /&
BA D T E DMRATAE BRI RIZ TR EOMEHZHa 2 kE W
#\ . Karhunen-Loeve EFEBUIHBRE I AN WHEICE
BN EA DEFRIZ, polynomial chaos & BH IEH £ 13 2 ff
ROMERDAHOREMBEICZTNTNEEL2 RIZFT I 2h 5,
INSDHBHEIZODWTHSBRI SRIRNDPBETHS.
iz, SEFHEERMBEOADKRTICL EE-TED, %

A O DR U & 58RI T OERIZAEN, RIFZET
FA\W7- SSFEM O B HEE L 7w 5 Z L &IN5, £D
728, 35 EMH 2 SSFEM O R % B 5 2z L 7=
LT, BEIGUTEY T ALVOEOMA S BE Lz,
i EE
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