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Abstract

A dynamic model coupled with heavy-haul freight car and track was established to calculate the
operation safety index of the heavy-haul freight car passing through sharp radius curve with dif-
ferent speed. And the operation safety of the train was analyzed. The results show that the maxi-
mum vertical force and lateral force were 180 kKN and 40 kN respectively at the train speed of 50
km/h. The maximum derailment coefficient and the maximum load shedding rate are 0.29 and
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0.38 respectively, which are all less than the standard limit value, and certain safety reserve is re-
served; when the speed increases, the wheel rail vertical force changes little, and the wheel rail
lateral force, derailment coefficient and load shedding rate increase with the increase of speed,
and the increase of the outer rail is greater than the increase of the inner rail; compared with the
field test results, the simulation results are slightly larger than the field test results, but both of
them are within the safety limit, and the simulation results are relatively safe.
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Figure 1. Truck type
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Figure 2. Schematic diagram of plane curve during simulation analysis
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Figure 3. Front view of freight car ballast track spatial coupling model
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Table 1. Statistical parameters of track irregularity spectrum of Shuohuang heavy haul railway

F 1. MAEHRRIEN FINES TS

AP R a b c d
Vi 2207.100 —27.400 827.700 403.300
Fi vl 3217.200 —27.900 847.100 413.500
N 340.769 33213 580.709 /
LA 474.062 -31.186 589.699 /

K ARy, AU EUIE S p AT e BN, AR A SR B AN PS4 B B
24. BEFRE - PERE I HFERE
I EHE P 2 3 AR TB/T2360 “ERIENL4-30) )15 BE 156 45 e J7 v S F e AR iE ™ [6]. GB5599 “ 8k

AN J1 e R P AR S E VR (7], FIWTRC R A . RV E . ReRRER . AR EL
e LR B R A 2 A AR b TR PR

3. TRERIH
31 ERSRFHLETEITREMER

BE, AHTEBREMLGEE 50 knvh M R ATHUBN 1T E 2 A VERERE, LT T RBLER
SEBUBI 7. BB R ORI T B T (A (R, IR 1 47 B

DOI: 10.12677/0jtt.2021.105046 405 BB EEFW/ N


https://doi.org/10.12677/ojtt.2021.105046

H

180
i
K
- i
160 - ﬁ.' i
2 I
x L
<~ 140 |
R
E HHlE
{120 i
&
ésa {
100 L
— S 5RAML
S i (X VA LE )
80 : : s ‘ ‘
0 5 10 15 20 25 30
S
(@) R WA E
180
j
-“. .
160 i
< ; i
— 40| Ml | '
= LB IR 3|
g 120 | RISV 1 |
&
® ,
100 | ‘
— BRI
80 ‘ . [ msRAn
0 5 10 15 20 25 30

)
(c) FH =R LA

Figure 4. Waveform of wheel rail vertical force
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Figure 5. Waveform diagram of wheel rail transverse force
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Figure 6. Waveform diagram of derailment coefficient
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Figure 7. Waveform of wheel load reduction rate
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Figure 8. Statistical value of wheel rail vertical force
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Figure 9. Statistical value of wheel rail lateral force

E 9. HEENGITE

I % ig45km/h [ 4 5350km/h [ 4 3#60km/h |

o
[¥)
3

o
o S o
- o N

:

i 2 oA B B K E
o

S SE

Figure 10. Statistical value of derailment coefficient
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Figure 11. Statistical value of wheel load reduction rate
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Figure 12. Field diagram of dynamic response test
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Table 2. Comparison between simulation and field measurement results

2. TESIMATMEERITEE

e B3 S
PR mesc sk UMD BAGREOE ROGFEENE B SRR
36.7 0.20 0.28 0.12 0.13
33.7 0.14 0.23 0.11 0.15
45 0.43 0.35 39.3 0.18 0.20 0.06 0.19
37.9 0.18 0.22 0.04 0.24
SIATIE 0.14~0.20 0.2~0.28 0.04~0.12 0.13~0.24
51.7 0.20 0.32 0.06 0.1
47.9 0.21 0.33 0.06 0.11
50 0.47 0.32 527 0.23 0.29 0.05 0.27
50.3 0.16 0.23 0.05 0.22
I3 AT 0.16~0.23 0.23~0.33 0.05~0.06 0.1~0.27
59.7 0.29 0.46 0.08 0.14
62.6 0.24 0.43 0.06 0.19
60 0.42 0.34 66.9 0.33 0.42 0.15 0.33
69.1 0.26 0.32 0.14 0.31
SIATIE 0.24~0.33 0.32~0.46 0.06~0.15 0.14~0.33

B 5 s B e, 7 B R RS BB R L R B KAETE 0.42~0.47, FEE IR ECR HOKMEAE
0.32~0.35, FH37 52 45 5 55 o i 22806 20Ul 0.20~0.46, A2 A 0.10~0.33, 7 EL&E SBE AT szl
R HIGA T2, 2B n L.

5. &g

ASCNER IS B ARG - HUERR G E A, B E SR IS T, XARFE A R B s
ITREVERbRIATIN R, 45T

1) 50 km/h S 2644 F, A EAF BN EBORTE M) 1 SRR R /30 708 180 KN 40 kN, S KA R 5L
J KIERE A8 0.29 0.38, B /NTHIVERRMERE, HIRE—E 2 ei®.

2) RSN, AN AN B [0 ) B I B ORAE B O 138 kN, BT[] ) M A K
FHRT AN B ) 36 BB R R R BE A 2RI R I, R SLBGOR, AMPUEIERS KT B, R 60
km/h B, B KA 46 kKN, /T 83 kN [RAE, & MIEER.

3) MEERE RIS, A AN RECE BUE 1 OB RS AR 3G N, ESAH RGO, AP RS K
FHHEL, ZiE 60 km/h B, fFKAH 0.245, /T 1.0 FRAE, T2 MVEER; S 500F W AMIURS B0 EF A 20
R AR ZE R 30, AN IS PR, A PUEBAE R K, 4R 60 kmvh B, BK{H 0.37, /b

DOI: 10.12677/0jtt.2021.105046 411 BB EEFW/ N


https://doi.org/10.12677/ojtt.2021.105046

pat:
+l

T 0.6 FRAEL, i 2 VB ESR
4) XHAT RS RS LMEER, iR R SNSRI aREZN, B RSREKT
S EE R, 7 A5 R %4

P
(1] Wi, diste, 128, SHEE ML ATZ 30 B & 3 DR OB ). SCB IS LA R, 2021,
21(3): 215-227.

21 P8R SERE, R, S EEERER /N AR LR SRR K DX BB i R A (0], BRIEEE S, 2021, 61(1):
109-113.

[3] T3, \BFE, U, % W EORB WL E T 28217 2 e ML S ). B TR
iR, 2018, 16(1): 10-14.
[4] PNEE. BRI/ AFRUERT FT[I]. I8 TAE2AR, 2016, 33(1): 36-41.

[5] 1hd, WRoEsd, Zmefd, 55, W E BBk PUE A PIRGE > Hr (0], b K2 2 (H AR FLARR), 2013, 44(12):
5147-5153.

[6] TB/T2360-93. HHBEHL -5 /124 BERIR 4 52 777k AT e bRvE[S]. dbat: PP EEE B AL, 1993.
1 EFRFHER. GB/T5599-85 £:18 4= 55 /7 5 M RE 1T & A1l 6 48 s Ui [S]. dbat: wp ElARME kA, 1985.

—
3

DOI: 10.12677/0jtt.2021.105046 412 AZIEEA

}‘/


https://doi.org/10.12677/ojtt.2021.105046

	不同速度下的重载车辆运行安全性分析
	摘  要
	关键词
	Analysis on Running Safety of Heavy-Haul Vehicle with Different Speed
	Abstract
	Keywords
	1. 引言
	2. 仿真计算模型与方法
	2.1. 车辆与线路条件
	2.1.1 车辆条件
	2.1.2. 轨道条件

	2.2. 重载货车–轨道耦合动力学模型
	2.3. 重载货车–轨道耦合动力学模型
	2.4. 重载货车–轨道耦合动力学模型

	3. 仿真结果分析
	3.1. 重载货车曲线通过运行安全性指标
	3.2. 列车运行速度对安全性的影响

	4. 仿真结果与试验结果对比
	5. 结论
	参考文献

