20104 3 A
®3H E2MW

Journal of Zhengzhou University ( Engineering Science)

BHRKEZER(IEBK) Mar. 2010

Vol. 31 No.2

XEHRS:1671 - 6833(2010)02 - 0056 — 04

7 3 S i BB AL 1k Bh 138 3 0 Wi R B9 R 2R 53 4

(FAERE LARBFER, BE KY 410075)

B OE ALB LA PR FRBUARGIAHAFESRARRMARAPHRESRG T TAR" &
NELAAAHBORH TR, FRREMNR LM, A LS HFEFERTHAGENS )% A
FAEBHEE THERANDAED HHBRXARAENEFG—AAEM FHLRAA S £ 5/
HETARARERGESRXE PEARKE E8 R EARXBEARRB AR K EFEREEY
BAESSH MEFLEBFEEE R BRARKEAENEFHHEARED AN DERKEENET

Y 3y {E 7K 34 Fo.
KR HEARS AR AR MRS
hES%E: U238 X RkHRIRAG: A

0 35lI&F

FIE -HERA RARISME—EEKEM
BTHE EXENHRREZ— FEEEF
SEBIUTE R I B BE LA, X % R 4t B AL IR 3 R R
HATTHRARR, BB T EE R RBR. 6
m, SCER (1] R P88 45 RE VL 3 3 B3R 89 05 3%
B4R B A T R RST 2 EBIRAR AR
B AL T AR i O e Bk AU R 5
WA R CER[2] L T RENLIR 34 R, OF
I EEF S T RAEM N REMATE
RES B MEE D RE XR(3]BY T ELR
R ERE WK S R, A T KRB
PUERRAME W AT, BOHEEREREE
B BU3E Bl J7 ma L A BE R 4 A

EEMNE -PENENRE MRARKER
Gegh 1% B 5 RE A A 1 IR B R IR B B < X 5
AR RN FECRR (ST MR b BT R
A H B, EBPEEILA VIR, LR EE T B
T8 3h o o R (SR LA AR B K (BN B K
{8 PUE AR AL B B KB BB AR B R K E)
ERMEERAKEURRAABRKESHNLER
B 4BE B AR AIE 32 AT B3

1 7% B 3#3 :2009 - 10 - 02 ;41T H #1:2010 - 01 - 06

ESTH-BRXRARMEELS B A¥ IS H (50938008)

1 Rgss

F1#LTER-PEREER, EHhBH
NEAFRRm MEHEE J WA, B R
BEMNEERE m MESHERJ ORIK, &
AERELNEERE m, WNEK ZHELE
MEHEREELCNERSHANLAL,F—1
HBRRHiERNZENERZERN L. FX5H
FEZEUREMESERZHMNEERR.F
W REN ke Mk, c,. EHHLEHE 104
BEE, HhEk2 4~ BEFELLAH BB
y MEAMNE 6, ;FmPE 44 NEEHMER
DREBBEGIE vy, BHAME 0, .0, FR 4
M EANERGBEEDTINH Yur Yz Vs
yu- BEER BRSNS EM WERHBAHE
MW BMERRAECMBUNWAHE. XHAH
EWEFmME L R, FAEENANNBEY
NEBHHATFECET BN E (EFREAR
BERY), EWAE ¢ b 21 PR 0932 47 3 B A 2
BEABIR o(s) Fa(e).

B -OUNH NSRRI RIERHK
REKRMBE L XRBENELH REEMT
ARNER. OQROMERRZ MBS ERHEE
FARHER ERERNBE L XAKBEZE UK

EE/M LT (1968 - ), 5 WENBA, PEREHNAE B+, TEAEHE - (B R) R SHTRER

3% , E-mail ; pinglou@ mail. csu. edu. cn.



w28

%F-, 5 - R B B L4 30 U 35 g e R i 48K 4 57

BBy SRR e .

MYPRBTHENKERR Y m, JIERIE N
EI;ERBREMKERER m, FLEREH
EI;XABRBREMKERRN m, , HUBREH
EI ;BB BEREA b R REN ¢ ;
R RIS ORE Z VR AR BOR k,,
BLEREA c s BB RMBERK R &, HEF
BHRc, REATHUBNE FEHNEAH
BAOTFELEFGNE. B, RIRAHEKRR
W6, TR E.

Tk m. JC;\ 6.
¥
Y.

B1 & -SEREED
Fig.1 Vehicle - track system model
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Fig.2 Track irregularity sample
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Tab.1 Sample characteristics (60 m/s)
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Tab.2 K -8 Test results of the analysis{60 m/s)
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Fig.3 The relationship between the mean of maximum

displacement and the velocity
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wheel - rail force and the velocity

Track Dynamic Response Probability Analysis for Random
Vibration of High — speed Railway

LOU Ping,ZHAO Yong - chao

(School of Civil Engineering and Architecture, Central South University, Changsha 410075, China)

Abstract: Vehicle and track are considered as an entire system. The vertical equations of motion for a vehicle
—track system are formulated by the principle of total potential energy with stationary value in elastic system
dynamics and the “set - in right — position” rule for formulating matrices. The random irregularity of the rail is
considered . The dynamic response of train at five different speed levels excited by the irregularity of track are
obtained. The maximum dynamic response of each speed is considered a sample observations of the random
variable. The samples are regarded as random variable which is used in the probability analysis . The results
indicate that the random variables of the maximum displacement and acceleration of rails and track slabs, the
maximum whee] acceleration, and the maximum wheel — rail force all fall into normal distribution. With the
increase of train speed, the mean of random variable maximum value of wheel - rail force and the mean of ran-
dom variables maximum value of the track dynamic response also increased.

Key words: high - speed railway; track, random vibration; random irregularity; probability analysis



