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Abstract

In 2017, the ratio of the number of victims and deaths in the construction industry was the highest with
25.2% and 29.6%, respectively. Especially, as safety accidents at construction sites continue to increase, the
economic loss 1s greatly increased too. Therefore, in order to prevent safety accidents in the construction
work, the safety risk assessment index by type of construction was developed, and the main results of this
study are as follows. First, 17 factors related to safety accidents at construction sites were derived through
survey and interview survey, and this study suggested 9 items(process, type of construction, progress rate,
contract amount, number of floors, safety education, working days and weather) throughout the expert
advisory meeting. Second, the risk assessment index for safety accidents was developed based on the ratio
and intensity of safety accidents. Third, to verify the risk assessment model , the construction safety risk
assessment index by type of construction was derived by surveying and analyzing the statistics of the
construction accident. In addition, the risk strength was calculated by dividing human damage caused by
construction safety accidents into those Kkilled and injured. The risk assessment index based on the frequency
and intensity of safety accidents by type of construction is expected to be utilized as basic data when
assessing the risk of similar projects in the future.
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Development of Risk Assesment Index for Construction Safety Using Statistical Data
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Figure 1. Methodology
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Figure 2. Percentage of accident victims by size in
construction industry (2014-2016)
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Table 1. Trends and specific gravity of the number of job
accidents by age in construction industry (2014-2016)

Under29 30~39 40~49 50~59 Above Sub

Year Sub total

year year year year 60 year total
2014 22935 389 1657 5490 9546 5853 0
2015 24287 415 1,646 5358 10,137 6,728 3
2016 25,701 503 1627 5365 10,347 7857 2
Sum 72923 1,307 4930 16213 30,030 20438 5
Percent 100 179 676 2223 4118 2803 001

(%)

Table 2. Trends and specific gravity of the number of job
accident victims by continuous service in construction
industry (2014-2016)

period of continuous 2014 2015 2016 Sub Percent
service year year year total (%)

Less than 6 months 21,114 22506 23875 67495 9256
Le363 Tr?ar::h? Nyear 744 6% 728 2188 207
1~Less than 2 years 440 426 477 1,343 1.84
2~Less than 3 years 176 185 178 539 0.74
3~Less than 4 years 111 101 89 301 0.41
4~Less than 5 years 73 78 67 218 0.3
5~Less than 10 years 162 186 179 527 0.72
More than 10 years 73 85 86 244 0.33
Unable to categorize 42 24 2 83 0.12
Sub total 22935 24287 25701 72,923 100
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3, A 2 7le] uetgo] Afslch
(Figure 3), E3H BHAIAIZES 9 10A]~124]90 26.2%
2 7P 3, W Fehe et ool 47 34,19,
15.05%%2 7V =& vE2 A5kl 9t

212 AN WYL A 0= 57} Ao,
R ofo] gt Clake HAE Aol 78t glck,

Holo
21T o0 21

ﬂi

9.32 9.37

E ‘ ‘ ‘
Jan. Sep. Now.

Figure 3. Percentage of accident victims by period of accident
in construction industry (2014-2016)
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Figure 4. Evaluation of the effect of risk assessment system
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Table 3. Work breakdown system in building construction
work(plan)

Large section Large section Large section

1.Temporary work 11.Painting work 21.Carpentry work

2.Earth work 12.Window & glass 22.Celling work
3.Foundation work work 23.0ndol work

4.Form work 13.Metal work 24.Roof work

5.Rebar work 14.Interior finishing 25.Special Construction
6.Concrete work ~ work work

7.Steel structuring  15.Exterior finishing 26.E/V work

work work 27.Crane work
8.Masonry & 16.Curtain wall work  28.Construction machinery
plaster work 17.Tile & Terracotta  equipment work
9.Waterproofing work 29.Construction electrical
work 18.Stone work equipment work
10.Damp-proofing  19.Fire proofing & 30.Landscape work

work Refractory work 31.Building ancillary work

20.Insulation work 32.Dismantling an resource

recycling work

Middle section

Materials brought in (movement), material and transport, material
installation and assembly (construction, installation, installation,
installation, removal of facilities and eguipment
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Table 4. High number of work-investment workers(10)

A construction site B construction site

- Form work(17.6%)
Electrical eguipment work(20.24%) - Scaffolding & displacement
Form work(18.5%) service work10.4%)
Landscape work(12.5%) — Concrete work(10.4%)
Concrete work(8.14%) ~ Interior work(8.0%)
~ Wood work(7.25%) ~ Construction machinery
~ Masonry & plaster work(5.09%)  work(7.1%)
- Tile & Terracotta work(4.20%) - Exposed concrete work(6.3%)
- Window & glass work(2.81%) - Earth & Civil ancillary work(6.2%)
~ Waterproofing work(2.24%) - Wet work(5.5%)
~ Building ancillary work(2.94%) ~ Fire work(4.9%)

- Painting work(4.8%)

C construction site D construction site

- Form work(19.6%)

~ Electrical equipment work(17.1%)
- Rebar work(10.0%)

— Masonry & plaster work(8.7%)
- Construction machinery
work(8.4%)

- Insulation work(8.2%)

- Earth work(5.5%)

- Tile & Terracotta work(4.1%)
~ Painting workAH8.7%)

~ Concrete work(2.9%)

— Structural work(39.8%)

~ Electrical equipment work(8.6%)
- Construction machinery
work(7.1%)

~ Interior work(4.9%)

~ Tile work(4.1%)

- Landscape work(3.3%)

~ Stone work(3.3%)

- Waterproofing work(3.3%)
- Masonry work(3.0%)

- Plaster work(2.6%)
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Table 5. Safety accident rate and risk assessment index by construction type

Ratio of safety

accident occurrence  Number of Rate of safety Safety acoident

accidents by rate by

Rating of Risk

Risk assessment Assessment Index by

Division

strength by accidents . siruction type  construction type  M9eX by type Construction Type
construction type
1 EN work 0.93 29 1.13 3 205 3
2 Temporary work 7.26 229 8.92 2 16.18 1
3 Temporary work 7.48 204 794 2 15.42 1
4 Form work 12.58 371 14.45 1 27.03 1
Construction machine
5 Satirment work v 8.80 135 5.6 2 14.05 1
6 Building ancillary work 2.83 69 2.69 3 552 2
7 Core‘ztaf;rﬂ]‘;?ﬁeﬁgﬂca' 318 % 374 3 692 2
8 Metal work 1.06 36 1.40 3 247 3
9 Founadation work 2.10 60 2.34 3 444 3
10 Building ancillary work 2.82 79 3.08 3 590 2
1 Insulation work 0.48 16 0.62 4 1.10 3
12 Painting work 3.98 121 4.71 3 8.69 2
13 Carpentry work 0.65 11 0.43 4 1.08 3
14 Waterproofing work 1.56 46 1.79 3 3.35 3
15 ;g}?raggowf'“v‘aoi 021 7 027 4 048 4
16 Stone work 1.07 29 1.13 3 220 3
17 Interior finishing work 0.80 20 0.78 4 1.58 3
18 Crane work 3.91 76 2.96 3 6.87 2
19 Exterior finishing work 1.26 36 1.40 3 267 3
20 Landscape work 0.51 16 0.62 4 1.13 3
gy Mason & plaster 553 178 693 2 1246 1
22 Roof work 395 112 4.36 3 8.31 2
23 Window & glass work 237 71 2.76 3 513 2
24 Ceiling work 0.66 20 0.78 4 1.44 3
25 Rebar work 2.20 67 2.61 3 4.81 3
26 Curtain wall work 0.27 9 0.35 4 0.62 4
27 Concrete work 11.68 148 576 2 17.44 1
28  Tile & Terracotta work 0.66 19 0.74 4 1.40 3
29 Earth work 3.93 135 5.26 2 9.19 2
30 Special M?g;(structlon 035 1 047 4 082 4
Dismantling an
31 resource recycling 4.94 111 4.32 3 9.26 2
work
Total 100 2568

1) Ratio of safety accident occurrence strength by construction type = (death rates by typex3) + Rate of injuries by type

2) Ratio of accident frequency by construction type = Percentage of engineers (death + injured) by type

3) Risk assessment index by type = Ratio of safety accident occurrence strength by construction type + Ratio of accident frequency by
construction type
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Risk assessment index by type = Rate of safety
accidents by construction type + Rate of safety

strength of safety accidents by construction
——————————————————————————— (1

Rate of safety accidents by construction type
={(Number
construction) + Total number of safety accidents}
X 100

of safety accidents by type of

Rate of strength of safety accidents by
construction type = (Death rates by type x3) + Rate
)

of injuries by type
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