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Introduction Ⅰ

▶ My name : Injae Kim (e-mail : injaero1@korea.kr)
▶ Licensed : PE and Ph.D (Civil)
▶ My career

▶ Main Projects
- Gyengbu and Honam High Speed Railway Line
- Daegok–Sosa Line (BTL)

Duration Workplace Position Remarks

2022.10.17-Present ARAIB Investigator Public

201812.1-2022.10.17 Western Metro co., Ltd Director Private

2015.12.1-2018.11.30 ARAIB Investigator Public

1992.4.29-2014.12.10 Korea Rail Network Authority Leader of the team Public

1983.12.23-1992.4.28 Office of Railroads Staff Public
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▶ Train collision or derailment

▶ Fire on rolling stock or a train that halts an operation 

▶ 3 or more casualties concerning rolling stock or a train operation

▶ 50 million won or more property damage regarding rolling stock 
or a train operation
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EL8502 ① 490693 ② 490792 ③ 490832 ④ 490767 ⑤ 490597 ⑰ 490769 ⑱ 848047 ⑲ 839395 ⑳ 490743



Cause of freight train derailment on a 153 m radius turnout 

7

Ⅱ

Platform

No.2 Line

Baeksan station

102(F8)

101(F8)

106(F8)23B(F8)

23A(F8)

Derailment(14.547 km)

Ssangnyong station
(17.708 km)

No.3 Line

No.4 Line

No.5 Line

No.6 Line

No.1 Line

No.7 Line

No.8 Line

No.9 Line

Jechon station
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Derailment(14.547 km)

106(F8)

23B(F8)
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Derailment point 
(14.547 km)

Climb start point
(14.548 km)
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Consideration of the causes of derailment 

The derailment coefficient in a rail section with 250 m or more curve radius is defined as

follows: ① when the probability of occurrence for one vehicle reaches 100%, values up to

0.8 are permissible, ② For a probability of 0.1%, values up to 1.1 are permissible, ③ The

maximum allowable value is 1.2

Track conditions to be considered in vehicle design

① Track gauge : 1,435 ㎜

② Maximum gradient : 35 ‰

③ Minimum curve radius in operation : 250 m
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When the flange angle is taken as α=60°and the friction coefficient μ=0.3 is applied to

the formula, the derailment coefficient becomes 0.94. Applying a safety factor k=0.85,

the calculated value becomes 0.8. Thus, the standard is 0.8.

Classification Derailment coefficient Remarks

General case 0.8

Wheel rise 5 mm within a curve radius of 150 m,

When friction coefficient 0.4 and flange angle 70°
1.1

When friction coefficient 0.36 and flange angle 70° 1.2



Cause of freight train derailment on a 153 m radius turnout 

14

Ⅱ



Cause of freight train derailment on a 153 m radius turnout 

15

Ⅱ

Attack angle

Train direction
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Limit derailment coefficient considering equivalent friction coefficient

Classification/curve radius 250 m 200 m 150 m 120 m

100 m 

(including F8 

turnout)

Attack angle (°) 0.6 0.8 1.0 1.2

Equivalent friction coefficient 0.3 0.33 0.40 0.42 0.44

Derailment 

coefficient

Flange angle 60°

( ) values consider a 
safety factor of 0.85

0.94

(0.80)

0.89

(0.76)

0.79 

(0.67)

0.76

(0.65)

0.73

(0.62)

Flange angle 65°

( ) values consider a 
safety factor of 0.85

1.12

(0.95)

1.06

(0.9)

0.94 

(0.8)

0.91

(0.77)

0.88

(0.75)

Flange angle 70°

( ) values consider a 
safety factor of 0.85

1.34

(1.14)

1.27

(1.08)

1.12 

(0.95)

1.08

(0.92)

1.04

(0.88)
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Safety assessment of a 3-axle bogie on sharp curves

Derailment point

Point part

Crossing part

Heel part



Cause of freight train derailment on a 153 m radius turnout 

20

Ⅱ

R
:1

5
3
m

D
e
ra

il
m

e
n
t 

p
o
in

t
1
7
.5

4
7
k
m

C
li
m

b
 s

ta
rt

 p
o
in

t
1
7
.5

4
8
k
m



Cause of freight train derailment on a 153 m radius turnout 

21

Ⅱ

Slack 10 ㎜
(1,445-1,435)

Unit : ㎜※ 50 ㎏N WT NS F8 

Point 

Point of inflection
Point of inflection

Tongue of the rail
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Secondary suspension spring

Bogie frame

1axle

3axle

Primary vertical damper

2.25m 2.0m

2axle(±12.5㎜)

Primary suspension spring

Secondary lateral damper
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Primary suspension spring

Bogie frame

Lateral displacement between axle and bogie frame : 12㎜
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δ𝟐𝒖 (𝑅: 151)=δ-𝒇 − 𝟎. 𝟓 ×δ𝒔 = 28.5-15-0.5×25=0.5㎜

δ𝟐𝒖 ∶ Clearance between the inner wheel and rail of the 2axle

δ: Lateral clearance between wheel and rail

𝒇 ∶ Clearance between the outer wheel and rail of the 2axle

δ𝒔 : Clearance between the flange of the outer wheel and the outer rail(max 25㎜) of the 3axle

δ𝟐𝒖 > 𝟎

δ𝟐𝒖 (𝑅: 151)=0.5㎜ > 0

※ Assessment of derailment influence from increased friction caused by wheel griending day
before the accident
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2.25m 2.0m

2.25m 2.0m

f= 13㎜

f=15㎜

Axle 1
Axle 2

Axle 3

R : 151m
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15.3m

20.0m 6.2m

15.3m

5.64m
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Operation distance after derailment 27m

The specified distance ≥5 m between turnouts does not 
comply with the Railway Design Manual.



Cause of freight train derailment on a 153 m radius turnout 

27

Ⅱ

0.92m 1.35m

0.92m 1.35m≥5m
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The primary cause of the derailment
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Safety recommendations



Accident Prevention 
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Accident prevention activities



Accident Prevention 
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Expected improvements
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Thank you.

Aviation and Railway Accident Investigation Board (ARAIB)


