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ABSTRACT

The DMT freight is judged that economic performance is good because can increase cargoes than
existing freight. However, the existing freight cars, each with a different balance to the body struc-
ture is bogie because the vibrations may occur. Thus, by minimizing vibration over the existing
freight securing the safety of the driving if you will not have major problems in cargoes. In this
study, multi-body dynamic analysis tool, VI-Rail using the actually Gyeongbu Railroad line and an
empty, full freight condition include curve radius, track irregularity, The DMT freight of the derailed
wagons were assessed for safety analysis. Full and empty freight conditions for parity in the
Gyeongbu Railroad line(Dongdaegoo<™Kyungsan) derailment safety analysis, such as derailment co-
efficient and the wheel unloaded, echoing the curve and the orbit is affected by the irregularity was
found. Full freight condition than the empty conditions showed a significant derailment safety.
Overall, the limits of derailment coefficient(Q/P =0.8) and wheel unload decrement limits(AP/P=

0.6) is less safe with me confirmed that the derailment safety.
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(c) Full assembly

Table 1 Properties of DMT freight car Fig. 1 DMT car model
Dividing Design element Value | Unit
Mass 73,000 | kgf — ——————
Roll moment of inertia 45,880 kg'm2 o
Carbody - — 3 £ oo
Pitch moment of inertia 122,433 | kg'm = uoooj H AHH ﬂ ﬂ ﬂ ﬂHﬂ W /\ H
Yaw moment of inertia 126,542 | kg'm’ éam o ‘“"“‘)U S = x00
Mass 1,127 kgf E%
Bogie Roll moment of inertia 752 kg-rn2 Ot (m)
frame :{itCh momentt 0: 'ine:'ia 17:115 ig‘mz (a) DongdaegooNamsunghyun section(down)
aw moment of inertia , g'm
Mass 1348 | kef o - e :
Roll, Yaw moment of inertia| 825 kg-rn2 g e
i LT =
Pitch moment of inertia 100 | kgm gﬂ'm T sm U U @U ; ; oo
Wheel radius 0.86 m 3 ﬁg:j m mDU T]ﬂ
Wheel base 1.8 m ooz
Dimension Distance of bogie 97 m Ditares (m)
. an(.l bogie between ' (b) Dongdaegoo<>Namsunghyun section(up)
Psr;rrr:ﬁ;y s\t]1efrftrig:; CT:::h :0175;(’)880 N/m Fig.2 Curve status of Dongdaegoo<>Namsunghyunn

section
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Left track irregularities data
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Left track iregularities data
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(a) Dongdaegoo<>Gomo section(down)

Left track irregularities data

—— Gomo to Kyungsan [Down]
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Left track data
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Distance (m)

(b) Gomo<>Kyungsan section(down)

Lefttrack imegularites data

— Dongdaegoo to Gomo [Up)

Distance (m)

Left track imegularities data

— Dongdaegoo to Gomo [Up

6000

7re]

[Ba=h

A0Z 2008WE B~k

S(NTAAL AdE)Y} St EFA] Al Tet
o] A2 dHolHE

o

o t H rlo I

Hz
2

74
DMT 3kxte] &
T2 37HE FYs8l \ﬂr DMT 3}3} S84
Table 28} o] StZALFTAL DA A A
upg} & dt&ﬁ R6002] 7% 110 km/h, R800 ©]
o] AL 120 km/hE ZAI] F3Hgo),

LN (R )

o> 2 fr B ofu

0

3.1 EEH—TLH%'*F—TL?_F(S@)
Ptz A o] RN Fol oA EH)
3k DMT3}A}] %ﬁf&%ﬂc ke s
I} AE2ARS gatos BAEIh Table 37
F-AxzA M FulFonrn T E )Y 1

R trhEra)e] Brekd s efa AxxE
9lt}. Fig 49} 5% %m?wﬁﬂ(&%H
T T ES UERaL

TFHE A = %ﬁ%ﬁﬁ}

o =
Qiﬂ

o2 H1 K ot

it oa) ake wed sl wa
AzAnt Fazdel GHkEst 27 et

Table 2 Running speed condition of Dongdaegoo<>
Kyungsan section

(c) Dongdaegoo<>*Gomo section(up) Do Ly
Cure radius Speed Cure radius Speed
Left track iregularities data S (1’1’1) (kn’]/h) (1’1’1) (km/h)
+600 110 +1000 120
700 -600 110 +3000 120
+600 110 +2000 120
Distance (m)
‘ -600 110 -600 110
Left track irregularities data + 1 000 1 20 +600 1 1 0
*G"“‘]ﬁ”li‘i” -600 110 +800 120
A\ - +1000 120 -1200 120
A AV A VA
-600 110 +1200 120
ptanoe (m) +600 110 +800 120
(d) Gomo<>Kyungsan section(up) +800 120 +600 110
. . . +1200 120 -600 110
Fig. 3 Track irregularity data of Dongdacgoo<>Kyung- 1200 120
san section '
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Table 3 Result value by Dongdacgoo=>Gomo section A YEFFoU AxHoz axAGs A<
(down)
Criire Derailment(Q/P) Wheel unload(AP/P) Table 4 Resul | by G oK )
radlus(m) Loading Empty Loading Empty aple (dCSu t) value Yy omo yungsan section
own
600 0.49 0.57 0.50 0.55 Curve Derailment(Q/P) | Wheel unload(AP/P)
-600 0.25 0.58 0.50 0.48 radius(m) Loading Empty Loading Empty
+600 0.30 0.12 0.20 0.37 -600 0.65 0.61 0.39 0.47
-600 0.43 0.55 0.56 0.51 +600 0.19 0.65 0.29 0.46
+1000 0.49 0.45 0.58 0.52 +800 0.39 0.64 0.23 0.48
-600 0.23 0.50 0.28 0.38 +1200 0.36 0.64 0.42 0.48
+1000 0.27 0.57 0.35 0.45 -1200 0.48 0.65 0.50 0.48
Dongdaegoo-Gomo section down | Gomo-Gyeongsan section down
1 T T T T T T T T T T T T
: : ; ; : I | oading car : : I L oading car
L o S S S [CIEmpty car [T [CJEmpty car |
08 limit value R H B B

Derailment Coefficient(Q/P)

+500 -600 +1000
Curve radius(m)

-600 +1000

Fig. 4 Derailment coefficient of Dongdaegoo<>Gomo
section(down)

Dongdaegoo-Gomo section down

1 T T T T T T T
: : i : : -Loadlng car

07

 limit value

Wheel unloading ratio(AP/P)

+600

-600 +600 600 +1000

Curve radius(m)

600  +1000

Fig. 5 Wheel unloading ratio of Dongdaegoo<>Gomo
section(down)
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Derailment Coefficient(Q/P)

+800 +1200 4200
Curve radius(m)

+600

-600

Fig. 6 Derailment coefficient of Gomo<>Kyungsan
section(down)

Gomo-Gyeongsan section down

T
-Loading car

1 T T T T

limit value

Wheel unloading ratio(/AP/P)

+800 +1200 -1200
Curve radius{m)

+600

i
-600

Fig. 7 Wheel unloading ratio of Gomo<>Kyungsan
section(down)
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Table 5 Result value by Dongdaegoo<>Gomo section
(up)
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Table 6 Result value by Gomo<>Kyungsan section

(up)
Cire Derailment(Q/P) Wheel unload(AP/P) Curve Derailment(Q/P) Wheel unload(AP/P)
radius(m) | Toading | Empty | Loading Empty radius(m) | Toading | Empty | Loading Empty
+1000 0.55 0.61 0.50 0.51 -1200 0.37 0.64 0.36 0.36
+3000 0.31 0.14 0.32 0.34 +1200 0.21 0.59 0.33 0.51
+2000 0.56 0.37 0.38 0.40 +800 0.21 0.60 0.44 0.53
-600 0.56 0.58 0.46 0.51 +600 0.25 0.68 0.50 0.50
+600 0.20 0.64 0.55 0.52 -600 0.48 0.69 0.50 0.51
: ' Dongdsegoo-Gamo secton up . : ‘ Gomo-Gyeangsan ssction up .
: : i I Lo=ding car ‘ i : I Loading car
e I T S— A ey oar [ EEmpy car |1

08

Derailment Coefficient(Q/P)

I I I
+1000 +3000 +2000 -600 +600

Curve radius(m)

Fig. 8 Derailment coefficient of Dongdaegoo<>Gomo
section(up)

Dongdaegoo-Gomo section up
1 T T T

T T
-Lnadmg car
C——JEmpty car_|

limit value !

Wheel unloading ratio{/AP/P)
o
(L]

i
+3000

i
+1000 +2000 -600 +600

Curve radius(m)

Fig. 9 Wheel unloading ratio of Dongdaegoo<>Gomo
section(up)

Derailment Coefficient(Q/P)

-1200 +1200 +800 +600 -600
Curve radius(m)

Fig. 10 Derailment coefficient of Gomo<>Kyungsan

section(up)

Gomo-Gyeongsan section up
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Wheel unloading ratio(/AP/P)

+1200 +800
Curve radius(m)

Fig. 11 Wheel unloading ratio of Gomo<>Kyungsan

section(up)
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