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A Study on the Accident Case and Analysis on the Actual Condition
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Abstract : Recently, railroad’s preference greatly increased as the environment-friendly means of transportation as the importance in the
aspects of environment and energy efficiency. So the government established the Korea Rail Network Authority which takes full charge
of railroad construction in 20047 for regular railroad construction to combine major key points in the whole country with each other to be
one city region by connecting them to each other to be within the commute time range of a hour and thirty minutes. And it has arranged
large-scale railroad construction by establishing plans to build the 1st and 2nd national railroad networks as the national project and
investing about 100 trillion won in it from 2006 to 2020. As large-scale railroad construction is promoted as the national project like this,
there has been a string of safety accidents in it due to the large and complex construction project. As the government strengthened the
safety accident prevention plans, safety accidents have tended to decrease in 2011. However, accidents of construction machinery have
found to increase. Therefore, this study tried to investigate accident cases of the Korea Rail Network Authority for the recent 5 years and
analyze accidents of construction machinery to prevent them in railroad construction sites and suggest accident prevention plans due to it
by conducting, investigating, and analyzing the survey of its operators and superintendents of the construction sites and drawing the

problems.
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Table 1. Disaster status of railroad construction

AHAEAFA aES| oL R 2] & HAS -
= ]—4 d 7]7:" 2 _] H ] o= T ‘J“E]- Division (Srﬁ)éﬁ:zi High-speed | Conventional | Metropolitan [;2:2:: Fic
Ui, SHEAEAATT Aol A7 ASAY 2 of site) railway railway railway | ent
%%“—&ax}ﬂ EH{S]‘ /g"'j‘}—A = N/\] Ol'o:] T':;ﬂ%_ o]ij‘, 2004 32 3 2 3 N -
FAuSREEE, R4 E W AL A 2HE FA 2005 | 37 10 14 13 - :
o7 % A E EAST 2006 | 34 7 15 9 2 1

OAA, HeAddd8d AA7AR 7]0g AsiAb 2007 | 24 7 6 9 2
AT A 9 AR A7 24e s 2008 | 34 3 18 11 1 1
A71A 7191 Asfel ¥l & A Ak kA 2009 | 28 3 8 8 9 -
A]—ﬂ 7H/}jtlolr'60h% Xﬂ/\]‘é‘_]-l:]- 2010 35 16 9 6 4 -

2011 20 7 4 7 2 -
2 ;':E-IEI_AE-I ngHn_‘;_:liol"E'&ll 2012 15 6 4 3 1 1
2013 16 8 7 1 -
HEAA 10d7H04EE~139E) A s 3 Total | 275 70 11 69 2 3
Table 2. Disaster status of superintendent
Accident occurrence site
Division Responsible supervision Direct supervision Total
Number of site Num!aer of | Accident rgtlo Number of site Number of | Accident rgtlo Number of site Number of | Accident r.atlo
accident of one site accident of one site accident of one site

2009 1,578 107 3.8 100 7 7.0 1,678 114 6.8

2010 355 28 7.9 11 - - 366 28 7.7

2011 360 33 9.2 16 2 12.5 376 35 9.3

2012 246 15 6.1 27 - - 273 15 5.4

2013 295 14 4.7 21 2 9.5 316 16 5.1
sh=orxsts| x|, M30H A 53, 20154 21
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Table 3. The result which analyzed disasters of construction
machinery by year

Division q0 | | a2 | s | Fisthalf g
of ‘14
Number of disaster 28 10 14 13 7 72
Disasters | Number 5 2 8 6 1 22
due to ]
machinery | Ratio(%) | 18 20 57 46 14 31
22

Table 4. The result which analyzed disasters of construction
machinery by field

Division Subbase | Tracks | Architecture Electrlc}ty/ Total
Electric
Number of disaster 50 3 9 10 72
Disasters | Number | 20 1 0 2 22
due to
machinery | Ratio(%) | 40 33 0 20 31
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Table 5. The result which analyzed disasters of construction
machinery by machine types

Division Number of disaster | Ratio (%)
Excavator 3 13
Crane 3 13
Carrying equipment 7 32
Track equipment 2 9
Roller 1 5
Pile driver 1 5
High place operation car 2 9
Car lift 1 5
Shortcrete equipment 2 9
Total 22 100

% Lifting Equipment : Include Ready mixed concrete truck, Dump truck,
Iton dump truck, High place operation car, Transfer car
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Table 6. The result which analyzed disasters of construction
machinery by accident types

Division Number of disaster Ratio (%)

Fall 4 18
Electric shock 2 9
Narrowness 3 14
Conduction 5 23
Collapse 1 5
Crash 6 27

etc 1 4

Total 22 100
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Table 7. The result of survey about railroad construction
machine operator’ s construction site

Division Excavator | Crane Cam’mg Total
equipment
Ulsan-pohang 00zone subbase
. 3 1 3 7
construction
Orl-suwo_n 00zone subbase 4 1 5 10
construction
Sosa-wonsi 00zone subbase
. 2 - 3 5
construction
Busan-ulsan the southern line of east 3 ) 5 g
cost 00zone subbase construction
Sungnan-yeoju 00zone subbase
: 3 1 6 10
construction
The southern line of east cost 00zone
. 2 1 3 6
subbase construction
Honam line 0000station new
. - 2 1 3
construction
Shlnbund'ang line 0Ostation ) 3 4 9
construction
Line 1 000station new construction 3 - - 3
Honam line 0Ostation new construction - 2 - 2
Gyeongbu line 00substation new
. 2 1 2 5
construction
Honam line 0Ostation construction 11 1 8 20
12 Field 35 13 40 88
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Table 8, The result of survey about new employee’ s education
completion status

Division Yes NO Subtotal
Excavator 35 - 35
Crane 13 - 13
Carrying equipment 39 1 40
Total 87 1 88
Ratio(%) 99% 1% 100

Table 9. The result of survey about effectiveness on freshman
field education

Division Not at Not Neutral | Somewhat Very Subtotal
all really much
Excavator - - 19 14 2 35
Crane - - 4 8 1 13
Carrying - 2 20 17 1 40
equipment
Total - 2 43 39 4 88
Ratio(%) - 2 43 44 5 100

Table 10. The result of survey about special education completion
status

Division Yes No Subtotal
Excavator 33 2 35
Crane 11 2 13
Carrying equipment 32 8 40
Total 76 12 88
Ratio(%) 86 14 100
23
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Table 11. The result of survey about effectiveness on the
special education

Division Not at Not Neutral | Somewhat Very Subtotal
all really much
Excavator - 1 9 8 - 18
Crane - 2 15 16 2 45
Carrying || 1 19 14 1 35
equipment
Total - 4 43 38 3 88
Ratio(%) - 5 49 43 3 100
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Table 12, The result of survey about satisfaction on the safety
education of the railway construction site

o Very Somewhat Somewhat .

Division dissatisfied | dissatisfied Neutral satisfied Satisfied | Total
Excavator 1 - 18 14 2 35

Crane - - 3 7 3 13
Carrying - 1 2% 14 1 40
equipment

Total 1 1 45 35 6 88
Ratio(%) 1 1 51 40 7 100
24

Table 13. The result of survey about effectiveness on the
safety education of the railway construction site

Division Not at Not Neutral |Somewhat Very Subtotal
all really much
Excavator - 1 21 12 1 35
Crane - - 6 6 1 13
Carrying | 4 2 13 1 40
equipment
Total - 5 49 31 3 88
Ratio(%) - 6 56 35 3 100
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Table 14. The result of survey about dissatisfaction on the
safety management of the railway construction site

Personal |Responsible .
Division Safety Safety protective |  safety Various Total
education | features . complex
equipments | manager

Excavator 1 11 1 - 22 35

Crane 1 2 - 1 9 13
Carrying 2 14 5 1 18 | 40
equipment

Total 4 27 6 2 49 88
Ratio(%) 5 30 7 2 56 100
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Table 15, The survey result of risk awareness (human factors)

Classification Excavator| Crane | Carrying equipment | Total |Ratio(%)
Collision with workers due to inexperience of operation 4 4 8 16 18
Body parts contact or collide with equipment while workers do not wear personal protective 7 1 7 15 17
equipment.
Collision with workers due to nonplacement of operation directors or signal men 24 7 24 55 62
Fall because workers do not wear safety belts in high place work - 1 1 2 3
Subtotal 35 13 40 88 100

Table 16, The survey result of risk awareness (operation factors)

Classification Excavator| Crane | Carrying equipment | Total |Ratio(%)
Non-compliance with the safety operation procedure 5 4 16 25 24
Workers’ collision and narrowness with equipment due to their access to operating radius. 24 1 22 47 57
Workers collision and narrowness with equipment due to impellent operation of mainly used one 5 2 1 8 9
Conduction due to excessive use of rated load - 2 - 2 3
Conduction imbalance or settling of the ground when equipment is fixed 1 4 1 6 7
Subtotal 35 13 40 88 100

Table 17. The survey result of risk awareness (mechanical factors)

Classification Excavator| Crane |Carrying Equipment| Total |Ratio(%)
Conduction and fall because workers do not check machines before operation 23 5 20 48 55
Fall due to failure of the safety device or braking system. 10 4 17 31 35
Fall and conduction due to sudden climate change including the strong wind 2 4 3 9 10
Subtotal 35 13 40 88 100
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Table 18, The result of survey about field manager’ s construction
site

Field name Supervisor General Total
contractor
Gyungbu line 000station new 1 1 2
construction
Honam line 0000station new
. 6 - 6
construction
Honam line 00station new construction 5 5 10
Gyungbu line 00substation new
. 4 4 8
construction
Gyeongchun line 00depot new
. 2 1 3
construction
Incheon rapid transit line 2 00zone
. . 4 1 5
station new construction
Incheon rapid transit line 2 00zone
. . 2 2 4
station new construction
Honam 0000station construction 17 28 45
8 Field 41 42 83
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Table 19, The survey result of safety standards and guidelines
awareness related to construction machine

Classification Yes | No | Total
1. Do you know that ‘the act on construction
equipment safety standards’ was enacted by the| 69 14 83
ministry of land, infrastructure and transport?
2. Have you ever read ‘the act on construction
equipment safety standards’ which was enacted by| 39 30 69
the ministry of land, infrastructure and transport?
3. Do you know that ‘the construction equipment
standard safety guide’ was enacted by the korea| 61 22 83
occupational safety and health agency?
4. Have you ever read ‘the construction equipment
standard safety guide’ which was enacted by the| 37 24 61
korea occupational safety and health agency?
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Table 20. The result of survey about appropriateness,
participation, effectiveness on the safety education

Appropriateness of the safety education of construction machinery operators

Division |Excellent| Good | Average | Fair Poor | Subtotal
Respondent 7 32 33 10 1 83
Ratio(%) 8 39 40 12 1 100
Participation of the safety education of construction machinery operators
Division Xl;?ll High | Neutral | Low Y:g Subtotal
Respondent 8 27 33 13 2 83
Ratio(%) 10 32 40 16 2 100
Effectiveness of the safety education of construction machinery operators
Division ;I/Ieg?l/ High | Neutral | Low \l/:;/y Subtotal
Respondent 9 35 32 6 1 83
Ratio(%) 11 42 39 7 1 100
26
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