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BREFEAEIAE, EREXLEEGT, ART
-V RZGFNEFE 70 km/h TRE A GEB L.

f#: BHET-V RGE# 60, 70 km/h #EE T KB
AN BIH 6%,=105 cm/s® B 65, =115 cm/
So EHEBILTREZWHGITES ., EX o,
MHEN1.3, M E, RERI4ERE,- v

Mgk, BHAERE 60, 70 km/h WL AT B iR
EZNHH 0% =68.5 cm/s K o5 = 89.4 cm/s?,
BrLA Ao, =115 - 105 = 10 cm/s*, Ao, = 89.4 —
68.5=20.9 cm/s’, 18 Ao <Ac,, ®A (13) H
Wi T-VRLKETO km/h EHET LB, SLRE
AR EREAT . BB % R I 3h e N e A2
£xTHE 21 £HE 25, -
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Fig.21

wheel in the first wheel set of the fourth car

Levitation time history curve of the left
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Fig.22 Lateral force time history curve of the

first wheel set of the fourth car

3:_5,] 2[11,12]

19974 5A9HZEZ8H6H, BRHELTHE
ELRREX L ESEEE T BRUSIERIE
B ARHZE LBRPREE, KB, FE%kER
MBEMEBERKAET 19974 10 H28 HE 11 A
11 HEERBEAEEEZRZXERFET T HERR
B, RFSHRERABMERK, BERXRPH
FRIMK 80 km/h 25 % % 4 4 ¥k 3h W L 2 17 B
Ho RBE KRR K: 60 kg/m WHL. 60 &
WHBE L, BAEK., T44LKE. KXH
%. YR/, BTRRER. KERENWKER
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Fig.23 Wheel/rail vertical force time history
curve of the left wheel in the first wheel set

of the fourth car
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Fig.24 Derailment coefficient time history curve
of the left wheel in the first wheel set of
the fourth car
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Fig.25 Wheel load reduction rate time history
curve of the left wheel in the first wheel set

of the fourth car

H: BERXREMEME 11.5 mm, X ME 11 mm,
BAHBEIRZ 7.5 mm, B AKFEME 6.5 mm, &

K 8 mm,
fR: BH7E 70, 80 km/h HE FHMEEEHER
GBI S M, S BIH 05 =115 em/s K o
=165 cm/s*, HEITL LW, ZitthwsE, &
REMBITERHES o, MM 1.3 RE 14 EiR
Fo,— v K, B 05,=89.4 cm/s?, 0% =126
em/s?, o5 — 659 =165 — 115 =50 cm/s*, o5 —
o= 126 —89.4=36.6 cm/s’, 18 Ao, > Aoy, HF
a3 (12) ABRBKHEN, %7 80 km/h EET
LINEREAXBH, HERSKBERFE.
6:,;80 =126 cm/s?, 80 km/h WS R EWEAT
WATH, HHET —& NDs HLEZEF| 29 i Cp% K
FABELHE LU 80 km/h EFHIEAT 500 m Kk
BN, HEERINERES I HRES 1 8L
ERHNBZERK, 516 mm, ZERKRSIM N
HEBRRESEMUERENEBELE 2, HTESX
IUE: 3T
F2 FB1E (CnpZH) F1HMRIMWAITR
BRESITUBRXEHLEER
Table 2 Compariéon between the calculated
maximums and the measured maximums of safety

index of empty freight car Cg,p

e HEBKRHE FW B K {E
ERBEE/mm 16 17
BEBE J /KN 50.00 56.11

Bt 7 3 5.9 4.98

R R 1.0 1.0

32 45 3[8.13]

1997468 A 6 H, 2344 KW FIELER ML
BB H R B K693 +408 b R AEMH, BfT&E
B 62 km/h, HANLFIEF, RAWHK 9, &
R Coon, ¥ BARMB, RBRESIRER MM
BRIB EREXBEHGHT, HET-V REHNE
FEEHE 62 km/h TRESBH .

HTFZITENAFERSTEENRSE, i+HE
T—6 NDs BIHLEEF| T 29 #i Coa T BRIKFELL 62
km/h BELE 500 m KW ELHE LWETHELR,
BB A4 BN E R 1) JLA] A B 3 PR 4R B 1 BB B
BILRIAEIRE, T-V RGN ERSIBIRE,
BPFZR A T AT B R A SCER (7] PREM I E
BENLERIE T, BH T-V ZLTE 52 km/h & 62
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B KTGAE . MBI 2 ot wfE AL A B R B L 4 3 B 19

km/h B B9 BB 12N 0.5, = 98 em/s® K o4 =
105 cm/s* MWEHFAE L TR ELZWH Con
REMPRRTH, 23%it, BHEA 99 %X
52 km/h B 62 km/h % 3 B9 ¥ 28 ¥ 47 B AR o 2
550K 0,5 =51.45 cm/s* K 0,6, =68.5 cm/s*, B
PA Ao, =105-98=7 cm/s*, Ao, =68.5-51.45=
17.05 cm/s*, 18 Ao <Ao,, &K (13) HIMWF T -
VEREGE 62 km/hEHETLBH, SLEBFRET
B BB SO RF o 8 BB B 38 R 3 e o Bt R by R
BRFRIERRE,
5 4 4181
h#t—HHEAER (12), (13) HEIIERE
B ERYE, EELNTERTYIHIELE 52 km/h
FERTREBRAH#ITTHR. BHT-V RAGE
42 km/h K 52 km/h F 3 T B9 BB 8020 4 51K
02 =85 cm/s’ K 6.5, =98 ecm/s*, WIBEZEEL
TERELMBIN C,Z R EMBRTH, 2%
S HEA 99 % HEHEK 42 km/h & 52 km/h F#
THRAEZE SR 0, =44.85 cm/s’ K op5 =
51.45 cm/s*s FFLA Ao, =98 — 85=13 cm/s*, Ao,
=51.45-44.85=6.6 cm/s*, 18 Ao, >Ac,, ¥R
(12) Hbr T-V REFE 52 km/h EE T RSB
EEEED, AREUE, ERESERIET
KERETEZREVIIFERBFR, BHOFHRKHIL
HR: MEAEELR, BRZF, BNEEE
62~77 km/h %, AT W, HLREWI FE L& 52
km/h EHRTRAEKRESTBRHN, SEEBTROER
—H, AR THEE, T-V &% k30w xR
Ho

6 %
) EHERET —EHBRY F R K& HIT
T30 17 5t . 4 i PO B A O K

2) REBEBRMABENEMBEEFRIK 3
HREH N FEBHEARERE" 1 “ERRAGE
BE) XS ARE T (R B LSS 3% KR
BRI RMARIEFT R EWBR .

3) RHXEHBMTEMAR, B T-V

R GEBR  PR 3 T3 P = RAR A R R B A R R

4) SREBETHERMEARYINERN. £F
Bign. HF LFIEBRH . S FEHSRAFHEIL
GHAT s BRBET RPLE PR 4 A2 0 X B b BB
AR B FT B R X R IR & HAR % o, ST
BB S B T st HREKEE PR
EEE,
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A Breakthrough in Solving the Problem of Train Derailment
— The Approach of Random Energy Analysis

Zeng Qingyuan, Xiang Jun, Lou Ping
(Civil and Archztectural College , Central South University, Changsha 410075, China)

[Abstract] The present studies at home and abroad of train derailment are summarized. The following main
problems in derailment research are analyzed: train derailment can not be prevented by the normal standards
mapped out by each country;the main problems are not grasped; three fundamental problems — the sole solution
to the vibration equation group of train-track (or train-bridge) time-varying system is not guaranteed; the
excitation source of lateral vibration of the system is not clear;the problem of random analysis of this system is
not solved — still exist in calculation theory of train derailment. The approach of random energy analysis, the
breakthrough in solving the problem of train derailment, is presented. Preventive measures of train derailment
and the calculation method of safety coefficient against derailment are introduced. Finally, four actual instances
of train derailment are calculated and the results are in conformity with the actual accidents of derailment and
with car vibrations tested by derailment experiments.

[Key words] train derailment; approach of random energy analysis; energy increment criterion; preventive

measures of derailment;safety coefficient against derailment
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