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Construction and Verification of Dynamical Analysis Model for Evaluating Dynamical Behavior of
Railway Vehicle being Subjected to Crosswind

Yu HIBINO, Railway Technical Research Institute, 2-8-38, Hikari-cho, Kokubunji City
Hiroyuki KANEMOTO, Railway Technical Research Institute
Takayuki SHIMOMURA, Railway Technical Research Institute

In order to analyze the dynamic behavior of the vehicle subjected to crosswind, we constructed a dynamic analysis model
which was developed based on the static analysis model, and examined the effect of the frequency of the crosswind on the
dynamic behavior of the vehicle.  Further, in order to verify the validity of the dynamic simulation program prepared by using
the dynamic analysis model, we conducted a full scale experiment applying lateral force to the vehicle dynamically. As a
result, it has been verified that the dynamic simulation program is valid for evaluating the wheel load variation of the vehicle
which is subjected to crosswind. Consequently, the effect of the frequency of crosswind on the behavior of the vehicle has
been clarified, the critical wind speed of overturning has been evaluated more precisely, and also the difference between the
static analysis and the dynamic analysis has been evaluated quantitatively.
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Fig.1 Railway vehicle model
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Fig.3 An example of time history of side force
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Fig.4 Time history of wheel unloading ratio
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Fig.5 Time history of lateral displacement of the center of gravity
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Fig.6 Frequency dependence of wheel unloading ratio
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Fig.7 An example of analysis on wheel load variation
under natural wind

arERTHDL (@1F 423 THBM). FERMN G, JGWE 1
~2 BPRRIE LA D X D A BUEZE B B R R RO
KL, FOORATHE RO N 1~2 BIRE/ X < 2, AliE
TROLNIFEDREREZLVLOD, FRERF ClLk
B RO RE & MR 5 oM H B 2 L Avh
mob.,

4.2.3 BWICMT HRMEE

MAOOEBRKSD S b, HEO FLo—) 7 OREE
BEUEW AR R EL S~ BN KEL, Fh
FOO B BB R BB~ DR EN N E N LR
PLEDOBHE NS RoT. £, EEOAKBOLE
e EETLHETL, FHEEEOREEL MK HHE
BbHIZENbholc, Tihbb, JEMHEHT (F0ae)
TR P R LR A R, R B & 7 L oD 8 K B
FfE & xR 2 5k, P LLEEMOFE&ITE 12k
WZ Ehbbols., o T, EEOBEIRM: L %EE L TR
WX HETREMLFET 272000, BSRR& Aun
HONREELVWEEZOGNS. LL, Gl Xy
HIMEHBIN— N ERETHBR E D, —ixE iR
& LT OEBRR R % i 5 58103, Wiofiriko
HFRRAMPERMTHEEEZLND. £ 2T, A
T, BRRORRATIE & FH VA S B b B o0 B A o0 B2 4
W HZEDOTEHFMELRITS.

ARIEOENCIR =B S, &EERS % BEHT 5 &
Sl SR IE B Bk 4 A BI0E L €, T O Bh A A 5 A ik
L= BB 2 T hiE, £OBKETRerk
flitxatBELoND. Tihbh, HMITETRkDLA
o P PR AR B A S0 WL D Je K & iR 5 o T g,
LEMOFFMAFTTRETHS L EZLND, EHEAED KD
HELTHE, MeIRLEL Y REEEEELH>7 4L
F—7T, BT - ZEABTLZENEE LW, LvL,
F—ZUBOMBYE L R ~OBH A Zm L, £,
2 BUED e KA & O xR % SO LTIk 4 B
DL EEETHE, BT —Z T8 A B0 -
HEOR LB D 22 T I G O B 5T A P RE T B L %
Abha,

BE) T A0 BE & BN LR 0 AT SR B & L7 AT
43 7SOt @B ESRHE A DS LT 58
BT ORRTHY, ZoflCRAKREBF -2, 1
MH OB FEHNEEE 1] EOMBLB AT bOeE
PEEE Lz, M706, BESNKEX BT HLE S,
FTHROLLERO Fla— > 7 OEAG RIS
oy & A B EUEA B & S EM D BB A S
T, EDBGET — 5 & ADEM LT D50, B %RE

T — 5 AN & 5 BB & (2T RSk 4 5
fliLThY, ZHETOROERN & LB LT Y EZHlif
MWFHERAIRETH B Z b hs, EL, BEEH
B[] & B RIS S0 TE, %3 2B E Ml s8R
HD.

LAEinG, #PHBEHEEERT A LIZk-T, HRE9BENT
(2K > C b BER O 280 8 8D B A vk L 7- 38 %97 9
ZENTELAHEMEHZ Z L HH LMo, g
DAY MILBAESICHAR ML TEE L Th
D, EROETLEEMICREL RIFTEELHERD Lo
HESPOERMICERT A Z ENTRETHLI LV Z E
Thd. #HoT, EPEEDOEL FERHY AhH - Ltk
0, HRHIE B I O BhROBRYT & [R5 0 C R R R R
HAEFMCEHAEMLSHE L EL NS,

5. F&8
PR A 2 - @ OB &2 AT 5700, PEE R

(ERROBRYT) A _—R L LI-BRRRITEF L 25 L, 55

B\ 7 25 W T e e A B R D B BN BT R A S

RHEELHIC, EHEPWERIERBAIT-. Zhboo

ARIILLFo@mb) Th b,

(1) FFMHARRAEN—2 L LB I a2 —va v
Ta s gAY, BEES - Em o ELSE A EET
HFHEELT, BhRYTHHZ LWERINT.

(2) BEROZEBEREIC L - TIE, R R - Binohg
W RICRELRENRONABENHS 2 L BH LM
IZleod. B, BEROEBEEENEFHO T e —
U ZORARMEIZEVIRSICIE, SmITic L3
i B BB EEE & A Ak E D LB S
Mg o,

(3) BB (EREH) 7¥—# & ANSM L+ 5 BN
Talb—iasrEERL, EHOMGMEEEEL/-E
BEGEIZBT D BN R AT o R, BT —
IR LT, Y e BE) N L SRR A (T ) =
ik, EYHREESMBICIFMTCEsWEEOSLS
ZENRHL NIRRT

LR, BUROZESH S s B oo 36 lhic 1T

PRGN, REIRABREOHEERESM 35 L8

Lo, SRR & oA ERMICEMT S 2 LA L A

o7, o T, AL, BORRHT & ERAORRAT & B iV Ay

FHOREELWNEEZ NS, Thbb, AR L,

FEOREER (2K HER) 2o+ 5 8E O R0 %6)

EEMIZHETAHEICE, H DT EEHEOIE AR

EHEERMNTHIEER YD, BRIFRESTHY,

= )i, BURIZ %5 L — L & R ET BBl &,

R 2 R TR ) & LT ORRRE IR R BGE & 4G S Ao,

iBIAEAT & PR CHRYBEL ZERT 52 HEREDHTHD &

ExBND,

E Epd

) EEGER - $aE B oS < 2B 5 h e
Pr, BREBATOFZE M, No.793, 1972

2) HEHH, 7mEsAH o S o 8IRRREICB T 5 i
RIRRIT I, SOERTFEE, Vol.17, No.4, pp.39-44, 2003

3) HEEA, THET, @iad o 88 sl oimmR R
G B A RO RR T SN O BEE, B AR SR e
(CHi), Vol.758, No.75, pp.2605-2612, 2009

4)  BHIFA, SHEE, AN - AREToEhAN
MR < R OBN, PR, Volis.
No.9, pp.11-16, 2004

— 636 —





