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Abstract

The safety nature of construction industry differs from that of manufacturing sector. For instance, accident risk
level dramatically varies at each phase of construction process. Korean Occupational and Health Safety Act has been
regulated OHS expense and it contributed reducing accident risk and enhancing safety culture for many years.
However, although current regulation guides to use OHS expense proportionate to construction progress, it still allows
late use of the expense. This study was conducted for the purpose of presenting methods of estimating a step—by-—step
OHS expense rate required at each construction phase. In order to do provide proper OHS expense schedule, it
analysed accident risk of each construction phase by sorting out 1439 cases of construction site fatality reports, and
proposed a method of generating appropriate OHS expense scheme according to its construction work progress
characteristics. Both linear and sigmoidal S—curve model were used for the analysis, and the latter generally requires
earlier use of OHS expense. By comparing the estimated OHS expense use schedule with current criteria, more than
27%p early use of OHS expense is required for the prevention of accident.
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Table 1. Safety and health management expense estimation

project amount
between #0.5B

type of construction t'ﬁ;i and W5B '{?}%"ﬁ
w ; base W

0.5B ratio (M) 5B

general construction o o o
work (type Gap) 2.93% 1.86% 5.349 1.97%
general construction o, o, o
work (type Eul 3.09% 1.99% 5.499 2.10%
heavy construction work 3.43% 2.35% 5.400 2.44%
railway construction o o o
work 2.45% 1.57% 4.411 1.66%
special and other 1.85% 1.20% 3.250 1.27%

Table 2. OHS expense and work progress

OHS expense must be spent

Progress ratio (%) more than following ratio (%)

50%~70%
70%~90%

over 90%

50%
70%
90%

100

50

del

e action for (a)

——(a) Linear m

OHS expense (%)
N

=== (h) Preventi
= (c) Sigmoid S-curve model

=== (d) Preventive action for(c)

0 50
Progress (%)

100

Figure 1. OHS expense and progress model
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Table 3. Work progress and fatality accident AzgAslere] dAo] w2 AL o 4= 9k
Stages of construction process Number of Ratio
occurrence
Site work /Foundations(a;) 169 12% Linear Model
Temporary work(as) 309 21% 100
Superstructure(as) 577 40% J—
Facade/interior( (14) 364 5% | s Site work /Foundations
Completion(a5) 20 1% ==Temporary work
Total 1439 100%
== = Syperstructure
0 20 40 60 80 100 === Facade/interior

Site work /Foundations

i |
|
|
Temporary work
|
Facade/interior

Completion -
0
0 50 100

Figure 2. Model bar chart Progress (%)

== Completion /

Cum. Probability (%)
U
=]

Figure 3. Cumulative risk of fatal accident (linear)
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Figure 5. Preventive action and OHS expense
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Table 4. OHS expense and work progress

OHS expense must be spent more

Progress ratio (%) than following ratio (%)

Current criteria Proposed
50% ~70% 50% 7%
70% ~90% 70% 98%
over 90% 90% 100%
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< o] ARARPAE AT HIE 50% oV ARSSHES E|of3)
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SARIAET} T0%0A AFAPARATRMIE 70% oV A
SIS IR B4 At 98% oS Akgstofok
T ZoiAfel oS flet A3 227F 7S A o= By
Act,

Table 5. OHS expense criteria for typical building construction
projects (proposed)

OHS expense must be spent more than

Progress ratio (%) following ratio (%)

Current criteria Proposed
10% ~20% 14%
20% ~30% 24%
30% ~40% 38%
40% ~50% 60%
50% ~60% 50% 76%
60% ~70% 50% 91%
70% ~80% 70% 98%
80% ~90% 70% 99%
90%~100% 90% 100%
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