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1. INTRODUCTION 

 
Once look into current aspect of building construction 

safety, the project scale is much higher, larger and complex 
by applying new method and new technology. In this 
situation the hazard is increasing now because quantities of 
construction and restrict conditions are expanded. Therefore 
many studies on the safety management of building 
construction are executed on the side of hazard management 
method such as fuzzy theory, development of safety 
management model and computation of hazard cause and on 
the side of the hazard analysis method such as Sensitivity 
Analysis, Monte Carlo Simulation, Influence Diagram, 
Decision Tree, and Analysis Hierarchy Progress. But in spite 
of these study and effort, the accident ratio does not view the 
decline aspect. The reason is thought that the ground 
matching appliance of this hazard analysis and management 
method are insufficient. Therefore it is need urgently making 
the effective safety management method on the aspect of 
prevention and appliance on the ground. Among the safety 
information that is used for the prevention of construction 
hazard, the very strong and stimulus element is the 
information about previous accident cases.  

Especially previous accident cases that having similarity 
with the scheduled work enable us to forecast the hazard and 
establish safety counter plan by offering the strong 
information about safety management. Namely it is need 

evaluation of hazard that suitable for the possibility and 
forecast the shape of accident because accidents of building 
construction is occurred on account of complex cause which 
is chained many dangerous elements. So it is very useful for 
prevention of accident and establish counter plan that hazard 
evaluation of work types for building construction according 
to the hazard occurring ratio because it enable us to obtain 
the safety information.    

This study aims to analyze the accident instances for 11 
year (1992~2002) of Korea and present quantitative hazard 
evaluation according to work types of building construction 
for effective safety management. . 
 
2. HAZARD EVALUATION OF BUILDING 
CONSTRUCTION 
 
2.1 Hazard Probability  
 

Hazard probability means that occurring probabilities 
caused in danger, and enable us to divide accident frequency 
into various categories and make the safety management 
counter plan by offering grasp the work type that accident is 
occurred strongly. Table 1 is the probability division of 
danger generation and defined to the 5-step. But the item 
used at this definition defines single element and system, 
and the inventory defines many kinds of item and system.  
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Table 1. A grade according to hazard occurrence
probability  

Occurrence Situation Diction Grade
Item Inventory 

Frequent A Occurred 
frequently 

Experienced 
repeatedly 

Probable B 
Occurred 

frequently on 
the work  

Occurred 
frequently 

Occasional C 
Occurred 

occasionally on 
the work   

  Occurred 
occasionally  

Remote D 

It seems to be 
nonexistence 
but occurred on 
the work little 

It seems to be 
nonexistence but 
the probability 
exist highly 

Improbable E  

It is assumed 
that not 
experience 
accident but 
hazard is exist  

It seems to be 
nonexistence but 
the probability is 
exist little 

  
2.2 Hazard evaluation of building construction  
 
This study analyzed the hazard probability for hazard 

evaluation about 22types of building construction by using 
1635 statistical instances of building construction accident 
which is collected from 1992 to 2002 at Korea Occupational 
Safety Health Agency. Namely averages cases of serious 
accident can be presented to 149 cases because of 1635 
cases are collected for 11 years. This study assumed that the 
occurrence probability of remote (grade D) ratio is below 
0.7% according to table 5 because probability of 1 accident 
instance is below 0.7% among 149 serious accident cases. 
And on the assumption that 148 accidents occurs every year, 
this study assumed that the occurrence probability of 
occasional (grade C) ratio is '0.7%~4%' because 1 accident 
instance is occurred for 2 months (4%). Also this study 
assumed that the occurrence probability of probable (grade 
B) ratio is '4%~8.1%' because the probability of monthly 
occurrence ratio is 8.1%, and the occurrence probability of 
frequent (grade A) ratio is upper 4%. Therefore it is divided 
on the side of grade according to occurrence type division 
table. 

 
Table 2. Definition of the range about hazard occurrence

probability   

Grade Normal 
Division Quantitative Division 

A Frequent upward 8.1% 
B Probable 4% ~ 8.1% 
C Occasional 0.7% ~ 4% 
D Remote below 0.7% 
E Improbable non-occur 

 
The calculation of occurrence probability grade for the 

hazard is presented like form 1. Form 1 means the data of 
the occupied portion among the total accidents at the 
building construction. Also the hazard grade is presented 

like table 2 according to this calculation.  
 
2.3 Hazard occurrence Analysis of building construction  

 
The quantities of accident for work types of building 

construction is researched according to quantity that 
temporary installation work (190), steel frame work (180) 
and form work (285). Table 3 is a fixed quantity 
presentation about accident ratio of 22 types for building 
construction as a frequency division in the basis of hazard 
analysis document for definition of the hazard occurrence 
probability range. 

 
Table 3. Analysis of hazard occurrence probability 

according to big work types for building construction 

  Work types division   Quantity Probability
(100%)

Grad
e 

temporary installation 
work 190 11.6 A

earth and foundation 
work 100 6.1 B

steel frame work 180 11.0 A
form work 285 17.4 A
steel bar work 53 3.2 C
concrete work 90 5.5 B
waterproof work 27 1.7 C
masonry work 34 2.0 C
mortar and tile work 88 5.4 B
stone and wall work 115 7.0 B
glass and window 

work 38 2.3 C

embellishment and
metal work 16 1.0 C

E/V work 42 2.6 C
paint work 60 3.7 C
facility work 103 6.3 B
electric work 39 2.4 C
curtain wall work 3 0.2 D
insulation work 7 0.5 D
break work 21 1.3 C
lift work 75 4.6 B
movement beyond 

work 33 2.0 C

B
U
I
L
D
I
N
G

C
O
N
S
T
R
U
C
T
I
O
N

etc. 36 2.2 C
Total 1,635 100  

 
Once divide hazard occurrence probability according to 

accident cases of work types for building construction like 
this, temporary installation work, steel frame work and form 
work are researched that accident occurrence probability is 
high because they occupied 10% ratio among total 
construction accident. 

Table 4 is a presentation that works types for building 
construction according to grade of hazard occurrence 
probability. 
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2.4 Survey and Analysis of determination of hazard 
according to work types for building construction  

 
 

 
Figure1. Classification according to work types for building 

construction 
 
 
Figure 1 shows classification of 22 work types into 3 

groups. This picture is made for understanding hazard 
according to work types for building construction. Follow 
the "Case Study of Important Accident for 11years", that 
was made by Korea Occupational Safety & Health Agency, 
21 work types from 22 work types of building construction 
omitting the others work are divided into 3 groups. By an 
important accident cases 3 groups which are classified with 

subject it executed a question investigation in construction 
sites and the construction safety specialists. Actual 
construction sites and the specialists regarding the 
construction each work type what kind of think, it did the 
hazard question which it investigates. It analyzed the 
question of 21 things which except on the question of 8 
things where the consistency falls from in 29 question paper 
taking back.  

Reclassification it did again in the group which is new to 
be classified with the ABC group at occurrence frequency 
order by the frequency occurs from actual experience or site 
knowledge or the safety management. Table 5 shows how 
many times they answer about disaster occurrence danger 
and to arrange an occurrence frequency. This table shows the 
risk work type that comes from the important disaster instant 
report of 11 years and the question investigation against the 
risk of each work type which is reflected the experience of 
the construction specialists. The result which analyzes a 
important disaster instance, it appears with the fact that the 
steel-frame work is most dangerous and then form 
construction, temporary installation construction, lift work, 
stone and wall construction, elevator construction, break 
construction, concrete construction, steel bar construction, 
curtain-wall construction, earth & foundation construction, 
mortar and tile construction, facility construction, glass & 
window work, movement beyond construction, electric 
construction, waterproof construction, embellishment and 
metal construction, paint construction, insulation 
construction, and masonry construction. 

 
 
 
 
Table 4. hazard occurrence probability according to work types for building construction  

Probability 
Construction 

A 
(Frequent) 

B 
(Probable) 

C 
(Occasional) 

D 
(Remote) 

E 
(Improbable) 

Building 
Construction 

ㆍform work 
ㆍtemporary 
installation work 
ㆍsteel frame work 

ㆍstoneand wall 
work 
ㆍfacility work 
ㆍearth and 
foundation work 
ㆍconcrete work 
ㆍmortar and tile 
work 
ㆍlift work 

ㆍpaint work 
ㆍsteel bar work 
ㆍE/V work 
ㆍelectric work 
ㆍglass and 
window work 
ㆍetc. work 
ㆍmasonry work 
ㆍmovement 
beyond work 
ㆍwaterproof work
ㆍbreak work 
ㆍembellishment 
and metal work 

ㆍinsulation work 
ㆍcurtain wall 
work 

  

Total 3 6 11 2  
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Table 5. Hazard ranking according to question 

Work type Danger 
ranking 

Respons
e 

Respons
e 

frequency
(%) 

Grou
p 

steel frame work 1 21 10.5 
form work 2 20 10.0 
temporary 

installation work 2 20 10.0 

lift work 4 16 8.0 
stone and wall work 5 14 7.0 
E/V work 5 14 7.0 
break work 5 14 7.0 

Group 
A 

concrete work 8 10 5.0 
steel bar work 8 10 5.0 
curtain wall work 10 8 4.0 
Earth and 

foundation work 11 7 3.5 

mortar and tile 
work 11 7 3.5 

facility work 11 7 3.5 
glass and window 

work  14 6 3.0 

Group 
B 

movement beyond 
work 15 5 2.5 

electric work 16 4 2.0 
waterproof work 16 4 2.0 
embellishment 

and metal work 16 4 2.0 

paint work 19 3 1.5 
insulation  work 19 3 1.5 
masonry work 19 3 1.5 

Group 
C 

Total 200 100   
 
2.5 Hazard according to work types for building 
construction.  

 
The ranking of Hazard according to work types for 

building construction which it follows with the important 
1635 accident cases analysis is below Table 6. Also Table 6 
presents the Hazard according to Question investigation of 
the construction specialist manager. With this by 2 methods 
together it follows each public classification hazard of the 
building construction which is analyzed in dangerous degree 
and it follows hold it does in each hazard ranking and many 
specific gravity. Hazard of analysis of accident cases and 
analysis of specialist question is similar generally at the each 
work type. Namely, the matrix construction which is the first 
dangerous ranking of accident cases analysis appeared with 
the second danger from question analysis of the specialists. 
Consequently, hazard according to work types for building 
construction is judged propriety by the question of work 
type analysis due to accident cases and the specialists.  

 
Table 6. Analyzed hazard according to work types for 

building construction  
Hazard 

ranking
hazard according 

to   accident cases  
Hazard according to 

analysis of question 
1 form work steel frame work 

2 temporary installation 
work form work 

3 steel frame work temporary installation 
work 

4 stone and wall work lift work 

5 earth and foundation 
work stone and wall work 

6 facility work E/V work 
7 concrete work break work 
8 mortar and tile work concrete work 
9 lift work steel bar work 

10 paint work curtain wall work 

11 steel bar work earth and foundation 
work 

12 E/V work mortar and tile work 
13 electric work facility work 

14 glass and window 
work glass and window work

15 etc. movement beyond 
work 

16 masonry work electric work 

17 movement beyond 
work waterproof work  

18 waterproof work embellishment and 
metal work 

19 break work paint work 

20 embellishment and 
metal work insulation work 

21 insulation work masonry work 
22 curtain wall work   

 
 

3. CONCLUSION  
 
Considering that the risk degree of the important accident 

cases become increasing according that the scale of the 
building is larger and more complicated than before, this 
study analyzes the report of the important accident cases for 
the last eleven years, in order to show the base data for the 
construction safety management counter plan and 
supervision, and compute the risk of the building 
construction's each work type by the analysis of the accident 
cases and the survey of the construction manager.  

Therefore the result of this study is as follows.  
1) As of the risk probability of work types by the analysis 

of the accident cases and the survey of the construction 
manager, the work types classify and present.  

2) As a result of analyzing Korea Occupational Safety and 
Health Agency the disaster of each work type, the 
occurrence probability shows that the form work is 17.4%, 
the temporary installation work is 11.6% and the steel-frame 
work is 11.0%. This probability is graded 'A' for that the 
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standard capacity probability yardstick of the danger is over 
8.1%.  

3) As a result of numerically expressed the occurrence 
probability, the accident incidence of preparatory work 
process is 29.0%  

4) As a result of conducting a survey of the construction 
site and the construction security manager on the hazard 
according to work types for building construction, the steel-
frame work is ranked as the 1st. Next orders are the form 
work, the temporary installation work, and the lifting work. 
It is different of analyzing the important accident cases.  

5) As a result of considering and comparing the hazard 
according to work types for building construction, the 
analysis of the accident cases and the survey of the 
construction manager generally coincides with the hazard 
ranking. So it is adequate for the analysis of the hazard.  

 
This study is based on the original analysis of the disaster 

cases and the survey of the construction manager. And as a 
result of this study it is thought that contribution is possible 
in the aspect of prevention for accident by applying to 
similar type of the building construction such as Green 
Building.   

 
ACKNOWLEDGMENT 
 
This study is researched successfully with the support of 

Regional Research Centers Program, Ministry of Education 
& Human Resources Development 2005.  

 
REFERENCES 
 
[1] "Analysis of industrial hazard", Ministry of Labor, 

Korea, 1994~1996  
[2] "Analysis of industrial safety", Ministry of Labor, 

Korea, 1994~1996  
[3] "A guiding principle of safety and health management 

system.” Korea Occupational safety & Health Agency, 1998  
[4] Oh Jun-ho, "Effective safety management counter plans 

of form works by accident case analysis." Architectural 
Institute of Korea, pp 196～206, paper book 18-9, 2002.9  

[5] "The quantitative study of the hazard and risk index 
according to work types for building construction.", Korea 
Occupational Safety & Health Agency, 1999  

[6] "Serious accident cases and counter plans of the 
building construction.” Korea Occupational Safety & Health 
Agency, 1992~2002  

[7] "Standard specifications of building construction", 
Architectural Institute of Korea, Ministry of Construction 
and Transportation,   

[8] Al-Bahr, J.F and Crandall, K.C, "Systematic Risk 
Management Approach for Construction", J of Construction 
Engineering and management, Vol.116, No.3, pp.533-546. 
1990.  

[9] Aczel,J. and Satty,T.L., "Procedures for Synthesizing 
Ratio Judgements", Journal of Mathematical Psychology, 27, 
93 - 102, 1983  

 
 

[Paper category] 
 Others - Construction Safety & Management 
 
Contact-Author: Seong-Seok Go 
-Telephone: 82-62-530-1643 
-Fax: 82-62-530-1633 
-E-mail: ssgo@chonnam.ac.kr 
 
Co-Author: Han-Min Lee 
-Telephone: 82-62-530-1633 
-Fax: 82-62-530-1633 
-E-mal: plamodeler@yahoo.co.kr 
 

  Co-Author: Hyuk Song 
-Telephone: 82-62-530-1633 
-Fax: 82-62-530-1633 
-E-mail: capikki@hanmail.net 

 
Co-Author: Hyun-Chul Lee 
-Telephone: 82-62-530-1633 
-Fax: 82-62-530-1633 
-E-mail: liger78@naver.com 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


