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Determination of Optimal Speed of the Freight Car Transporting 300m CWR
on KNR Line

o 8 A4, & A &
Hisung LEE, S. C. Yang

ABATRACT

In this study is presented a numerical method which assesses running safety of the freight car loading with
300m CWR and structural safety of conventional railway track and fastening when passing over sharp curves
and steel girder bridges. Optimal speed of the freight car is suggested based on the numerical reviews of the
safety against derailment of the freight car and structural safety of track and fastening at vulnerable points of

the conventional line.
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Fig. 1 Cross section of the freight car loaded with CWR

Table 1 Characteristics of welded bogie

%% e
%9 22} o3
& 7} 4 1::<} =S 127]] AXPog T4
22 gl&
Table 2 Center of the gravity(measured from the top of
the rail)
A A e A 2HA)
ZF7r e At 0.69m 1.31m 1.28m
M E3 A 0.69m 1.3Im 1.18m
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Fig. 2 Calculation of rail reaction force on the front
wheel with lateral load applied on the clamp
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Table 3 Track conditions of every section under analvsis
. N TANA NEFH DEAZLE =
T+ Mz e v
“ (m) (mm) (G)) (mm)
7 34 (3}) 181km220 ~ 182km439 Site 1 600 150 500 6
Site 2-1 402 150 553 9
74 2. A —_
737 A(3h) 189km909 ~191km800 g3 7 402 150 546 9
7 2 A(3}) 197km970 ~ 199km652 Site 4 800 150 667 5
%22 0km300 ~ 1km800 Site 5 402 150 600 9
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Table 4 Lateral load due to transporting CWR

Site FRL Fgate Ao 283 | e W o
"z # o ) 5} 5(ton) (F2-F1)/4 2 o ] 8} (ton) Eo)
| s | dReR Fsa | dvsa | M | AR | AESA
F1=0.925 a=18lm | o
Site 1 F2=0.775 -0.038 0.186 1.66 b=11.4m '
b=13.0m
¢=13.0m
. F1=1.562 . .
Site 2-1 F2=1299 -0.066 0376 1.66
. F1=5.375 . .
Site 22 Lo <o -0.025 1.939 1.66
. F1=3.286 . .
Sited | 3 -0.003 1.207 1.66
. F1=0.763 . .
Site 5| 0o -0.011 0263 1.66
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twist of air spring
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Table 5 Parameters for the safety review against derailment

3 = @ 9 T A
] . [ AZgx m 1.180
A% 1 54 ol Hp) T zaan m 1.280
AUEd F A & FotF A8 ol Hp) m 1.66
=1 = A =313t kN 97
_] e,
% a '“‘T'é‘( I4/[)) %A_Zl_ﬂi}_ kN 123
ASHAZ AE HAAEFH(Y) 1.0
1A %7 (2a) m 1.8
W24 A 2 (2c) m 13.0
2% 12} @R 228 722(2b1) m 1.956
292 ArpAA] 23X 7H7(2b2) m 1.534
AIHG) m 1.435
13 A7) A8t 2Z 53 k) MN/m 8.78
231 @7} A et AZ b/ A H (&) MN/m 0.10
22} AR AF A/ BE( k) MN/m -
AEEIANG ° 60
L 9% A59 FAAL @AW 0.3

Table 6 Axle load respective freight car in steel girder
bridge sections

. Site 1 Site 2-1 Site 4

ks o= =5 = 33 =713l =2
(AF3ah) | AF8AD | (578D

Z=2(kN) 97.1 97.1 123.0

Table 7 Axle load applied on one sleeper in steel girder
bridge sections
T Site 1 Site 2-1 Site 4
ZZ(kN) 29.1 29.1 36.9
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Table 8 Lateral load applied on one sleeper in steel
girder bridge sections with the train running at

90km/h
I T Site 1 | Site2-1 | Site 4
xR FE(kN)
(b2 A 8+ 0 R 2] A 8 147 | 147 17.1

200 BHEXE AT s 2T

Table 9 Lateral load applied on one sleeper depending

on train speed

%szi Site 1 Site 2-1 Site 4
0 33131 5.9617 7.0891
5 3.6606 63264 7.5076
10 4.0363 6.7313 7.9542
15 4.4404 7.1765 8.4288
20 4.8727 7.6618 8.9315
25 5.3333 8.1874 9.4622
30 5.8222 8.7531 10.0209
35 6.3395 9.3591 10.6078
40 6.8850 10.0054 11.2226
45 74588 106918 11.8655
50 8.0609 11.4185 12.5365
55 8.6913 12.1854 13.2355
60 9.3500 12.9924 13.9626
65 100370 | 13.8398 147177
70 107523 | 14.7273 15.5008
75 114958 | 15.6550 16,3121
80 122677 | 16.6230 17.1513
85 13.0679 | 17.6312 18.0186
90 13.8964 | 18.6795 18.9140
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Table 10 Calculation results for safety of fastening

devices
2] Sitel | Site2-1 | Site2-2 | Site4 | Site5
=
aw B 90 90 90 90 90
FE=W 1.466 | 1.591 2.047 | 1.778 | 2.602
#d

F2)9kE 14675 5074 | 652.7 | 566.9 | 829.7

335 H | 1390 | 1.868 | 3.125 | 1.891 | 2.714

R

. 2. 7 | 1187. .
Hlke) 8724 1 1172.6 | 1961.7 87.3,1703.8

Cext 15438.| 21512. | 37218. | 21448. | 30676.

g
<EL]
Y(rad)

0.002 1 0.003 | 0.005 | 0.003 | 0.004

g UFH-2
gk 9] | 0.032 | 0.045 | 0.078 | 0.045 | 0.064
81(cm)

3 gkl 3t
] E3Me 1 0.015] 0.020 | 0.033 | 0.020 | 0.028
§2(cm)

e
ek | 0.047 | 0.065 | 0.111 | 0.065 | 0.093
9 (cm)

E T O
AAFA 10012 0017 | 0.030 | 0.017 | 0.025
H 9l (cm)

o ;b o
PFol 21| 9824 | 9779 | 9654 | 976.9 | 966.7
A4 5 +kg)

EIE =
) qtol 2] 3 11002.3| 1005.6 | 1013.4 | 1004.6 | 1006.3
A A & -(kg)

7144
off tit =
GEd
(cm)

0.042 | 0.042 | 0.042 | 0.042 | 0.042

EEEE
EEEES
DERE

(cm)

0.010 | 0.010 | 0.013 | 0.012 | 0.017

Hagee
9§ 29| 0.052 | 0.052 | 0.055 | 0.054 | 0.059

| (om)

Table 11 Allowable criteria

g5 = A &
B o H ¢ - 0.4
A2 2 (kgh 0 1033.7
=% 9)(cm) - 0.15
Ae$ g(kg/em®) - 6
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