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HFSABRED 720, MR RICHE S 2 MR E
DIFEDEIEX Koy & Hy D2 25755, 3D
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PRI EE D 22N 5o % 252 2MHE e RE L7235
BORHERETIE, Keof DADESLDEEEE LY
B2 MEREICHEINS. 2Dk, EHTHV2
BEOMEYHEED S B, E50EEEFVHAREVD
DRENFRITN T 2HEDORERDDIIOVWTIX, #
BOMEIMEE D ZZRINE 5O = Z[ERICE B L 72 @
WMEATR S RBEND B Z b o7z,

(-8 1%, #0RLUEAEEICBIT2E-2A RTON
Z A b _RHASHEZEN O IFRHE, B K CHIFRHE + FRER
EERRLEZDDTHS. B, (a) K3 BEOME
PIPEE D ZERINE 50 E A HWITHANI 255, (b) K&
SEEMBEOEE, (¢) RNKXHERD 72 1212 B 5 2 54
BV K, op OADZERNESDE2ERL 155G
DTSR, ZZNLIURL T3, HFHEA AR
Ak, TR+ EHSAEZEMN OFERAEL —F NSV
DIE Ko DZEFNESDOEDAEFERBLIBAT, 3
FHEOMEEEOZZRINES O E 2 E R LHED
ENREEICIZ 5TV, 500 B A 7 VR T O FEHE
REE, Ky DIEZHDOEDAER LGS THAHED
6%NFEETH 2 DI L, 3 EEOMEYMEEDIZS D
IR FE AN CRGE L7256 e e e L2Ga
TIREWVWITND 1I~12%EE L KoTWb. ZOE
WENDY A 7B THARETH 3.

7. &DHDIC

AR TIX, NF A MM DJI2EZEE % cyclic densifi-
cation E 7 LIS S ¥ E T L TRIE L2 LT, N
7 A MM OB DB D ZZENE 5D E DN T
A BRI T BTSSRI RT3 8 E &I EHIE 3
DHERARERMBATE LR LTz, NF 2 M OfE LD
AEREMAE D 221X & O %= 1 Karhunen-Loeve BT
7ML L BT, ANYIHEEDZERINE S D = H3E
IRIL T ARG RIS BUE 3723, stochastic collocation
method & FIWTEHET L7z, BUESEBR T, YO
ETNADIE, Kep, Ho, ho D 3TEDOMEWINEED
ZEENE SO ZF ZFRRHICER L LT, NI X MIED
BB UETEEN 21T o 7. FRNTEER DS, NF 2 b
IR EHEZN DX 5D Z DFHfilc B8 W T, stochastic
collocation method T DELIELEL DE%ERUE 200 IR &
SRFERELBWETHDTH D, JUERIENT DG
BaX VIEALEXEFCHEC RSV e Bbhro
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7. F7e, L3 EEOMEMIEEOZEMINE SO X
ZRRHCERLSE, ATFETE SN EERER
Kyepl BHEOADZEMINE SO E 2B L 72858 O
P2 2o TED, HEFEEHWTEEOMEN
MR D ZERINE &0 & DR ERFHET 2 Z 2 D
BEREFEILT LI eNTEL.

2022

Eif3
AWFF21Z ISPS BHFE 19K04572 OB Z T 7= D
T9.
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FE-BASED SIMULATION METHOD FOR BALLAST SETTLEMENT SIMULATION
IN CONSIDERATION OF SPATTIAL VARIATION OF SEVERAL MATERIAL
PARAMETERS

Kazuhiro KORO, and Kazuhisa ABE

We develop the FE-based simulation method for ballast settlement simulation in consideration of spatial variation
of several material parameters. The elastoplastic behavior of railway ballast is modeled with the cyclic densification
model. The spatial variation of ballast mechanical behavior is expressed with Karhunen-Loeve expansion, and the
variation of the simulation results is approximated using the polynomial chaos (PC). The expansion coefficients of the
PC expression of the simulated displacement evaluated with the stochastic collocation method. Through numerial tests
on the present method, the variation of the simulated ballast displacement tends to increase owing to spatial variation
of several material parameters of railway ballast.
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