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CEEREEDOEMEESOENEL 5 X - HIKBIEH
1k Hilig « L — VRN I TREICOWTHRET S
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R (35) ITBVTC, MOMKERDLE LFRKIC, {u,}
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Eﬁ, o = {1‘0’1, 20,2y -
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{u,} = Z_ ox{urk}, {P}= Z_ ¢r{ Pk}
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ZZT, My GEITER, w,n, 13 i FHOHEHOE
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(1) MRS M

NT R NERIZB T 2 EEOMEYIEE O 22 R
5D ZDPEEIDEHICE I IXTHE LR T 5
7oz, Fiffi TR L 7ZFiEE AV CHE - HlLuERoHE
FEARBN AT 21T 5.

BB, L—1% S0kgN L—b, $L 5% PC £<
LEL LIANT A MIEENRE T 5. NT R MERES
DML, B-217RT & 5 RIE 4.2m, & 0.25m
OEAEMERE U, HEBOBRSME, EHHTIEK
SERATAENATR, JEH % SR E - KPR D DsE R RS
HERETD. ELOHEETAR (Ngp = 7) 28 0.6m
FRICHLE X, FEIA D S A AJHIZ No.1, No.2, ---,
No7 & F o NV 735, HEEBHPRIHNETZELH
FEX Nod 5. TNREHOKE 21X, HigElT
EEZBe s 0HEng, 2R FLIERFR
BREZH WA 2 b EHZENOFRFEE Green B
DFHEARMPKELRZ D5, SENIATRERR D
frtriise & BRE Lefithisetb e LT, EidoskMz
WETDHZ e U Higl, L#EMAEZ 65.170(kN)
L, £L 6 FMHEBLND S 0.6m OED S5
FTANC 30m/s THEITXH 5. IRENENT O R EZI AR
At = 5.0 x 1075(s) & L, KRR Green BIELDAERKIC
BOTHHEZMICHRE L. T2, HUESHBOYMME
B L OERFHEEE, BHEOE Y 22FICR-1 D X
SITERE L=,

NZ R MERD Young 3 & HEHEDOZERINE SO
=X, KEAHOEBINELDEDAEERT 5. I
SEEIRUIRATER T 5.

o
Cr,(rrim) = oy, exp(~ L0
Ey

|z1—y1|)

bP b (42)

Cp,(T1551) = 0,2% eXP(—
ZZT, og, 0p FENZENANTZHD Young %,
HREE OBMERAE, by, b, REHEHAT R M
@ Young 3, HEREEDZEMAINL SO XITH T 2 HEH
RXTHY, op, =0.1E,, 0, =0.1p, bg, =b,, =
0.25(m) & L 7=.

R-1 PEEGEOYEEORE
(a) L—JL
WIH —KE—RX> bt 1960 x10~8[m~4]

Young 210 [GPa]
HEEE 7850 [kg/m?]
Wi A 64.29 x10~4[m?]
(b) HiHi
HigEE 350 [ke]
L#EfEE 65.170 [kN]
PMIXAER 2 [GN/m]

©) #E Ay FBXUFEL 6 F - EREOYMEE
BIE Sy RIERER 110 [MN /m]
B Sy RIEER 98 [kNsec/m)]
FLHE - EKRMIZARER 10 [GN/m]
FLOE - GERMEEARE 98 kNsec/m|

(d) N F R MER
Young # E QWi 88 [MPa]
Poisson tt 0.28
HEEE p OWIFRHE 1.7 x10%[kg/m?]
Rayleigh = X7 X =% a=0,3=1.0x10""°

F 7=, 2N (4) 1B % Karhunen-Loeve B D JEBHTEAL
& Ng = N, =4, R (12)1231) % Karhunen-Loeve /&
FAD ERHIEEUNX N = 41Z3E L7z, Polynomial chaos
DIFNZ 1k Li=7=%, polynomial chaos EEFH DIEL
X, By & pp EDBEWVIIHYDOHEICIE Npe = N +
N,+1=9, Z2HBDHEIZE Npc = Nxk, +1=5
ELTW%. ZDt %, polynomial chaos 1%, HWMZH
MDA,

p1=1, ¢p2=¢&1, ¢3 =282, 91 =63, ¢5 =&y, 43)
6 = C1, ¢7=C2, 8 =(3, P9 = (4

THzZ o, SERMEBEOEEITE,
p1=1, pa =81, o3 =82, da =83, o5 =& (44)

THEz26M 5.
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WHEEL-TRACK VIBRATION ANALYSIS OF BALLASTED TRACK WITH
SPATIAL VARIATION OF BALLAST MATERIAL PARAMETERS

Kazuhiro KORO and Kazuhisa ABE

The influence of spatial variation of ballast material parameters, Young’s modulus and density, on vibration response
of a ballasted railway track is investigated using the spectral stochastic FEM(SSFEM) based on a coupling of a beam-
spring-mass system and a 2-D elastodynamic body. In the present SSFEM the dynamic response of ballast layer is
considered using numerically generated Green’s function. Through the SSFEM simulation on the vibration of the
railway track with spatial 10% variation of Young’s modulus and density, the variations of the sleeper-ballast force and
the wheel-rail contact force are under a few percent of their maximum forces. The standard deviations of the forces are

independent to the correlation of the two material parameters.
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