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ABSTRACT

Purpose: The purpose of this study is to prevent construction safety accidents, and the design safety
systems were reviewed. This paper aims to establish as an effective system by looking at the
implementation procedures and contents of the design safety review system. Method: We reviewed
the purpose and content of the law, accident statistics, etc. for the study. In addition, we looked at the
implementation plans for actual construction sites using the 'design safety' assessment process as
defined by the Act. Results: We divided it into the data review phase, the risk factor elicitation and
alternative setup phase, and the design safety assessment report preparation stage. Conclusion: it is
necessary to derive risk factors that take into account the diversity of construction sites. However, the
effectiveness of other reports is questioned as they are often copied and written. Therefore, it is
necessary to strengthen external verification procedures attended by construction safety experts.

Keywords: Safety Design, Risk Management, Construction Safety, Risk Matrix, Design for Safety

o OF
i |
A5 A ASHE A7 Al 7 ed oM s AA 318 HE A= A 3skal
At ool & =Rl AT AR AlolA ARt 11 o] dade SEs] s AA 1A

041*011*14 Ao Aot lﬂ%—% —Er*iﬁ‘i A Sl A7t -gHtEA| Ag2tE o RS el 71
=70Z oA Aot A A AlzollAs A AR 2,
Y WF HALA ZJDAE A A HFH o= A a s of
et ”741 H}‘x“:‘rﬁﬂ 94 l A-gAt l%—\‘i— Sttt A7-ax: A A P/ Al ol whet 25
H dIaFasE *AP AA7ASA E58A4h 7 T EAE S FHiE R Bt Adas
(Hazard)”} =Z =314, o] o 849] %’4%‘%—7}%‘- FAEAE EE0kL ol & sidsty] ffsl] A A
A& 2/dsh 2 23t E}"*O* gol M o] A REIA7E =EH . A8 2 IS S0 AT ARIA
HA 71Eel S %ZL%LHH(I 0.3)5 A ﬁé“i%‘ﬂ]E ‘i ARt EAL 33 AbaLe] Tiﬂ = 7 0}71 HOH s
ZEu| ﬁ*}oﬂ S AA = 1:0.58 4

T 7158 AFeke] et 98 /e EESHH:

a8l 9 A, 919 P, A, PRl vE e, A 4 AE

0_>L FN



Journal of the Society of Disaster Information | Vol. 15, No. 4, December 2019

NE

29 27} 7 ukae] SR digiele] W] 7lojgh Al Hols E5] HGulE 5o 55 9] AFelHE 55
ol &3 92 41 SR dignlEe] AIslol 24| FRoP|E ssict shAlt oolal shAE Rl 470] F712
703 2kdo] s AL B AR QgAY AR AV S 981 Z71eka gl Aolck. oleldh 4

Y
U
C
~ ol
4= -
5 R
=
EJ
bl
o
£
1::

o o
:(I)g
Y
i
S
[|

lopdA Rl L_Ezq‘:’X]»rJ_q ) up2io] A2},

oldk
> O o mx
%

o tH] EellA O] A= IgH AV ARLE ool ] ol B2 At k=50 AF“HOWUJ, FY=l=
offitatt 1= =] Hloll 71 AR/g-2 mulet oot ﬂ%lc%ﬁ%iﬂ A7 g el A et 2018 A A Sl LAY @
S AT HH A AFER}2,14278 F- 7 Aol A 5705 0] ARgste] 2412 26.6%E AFAIsHA AL, E5] 5~ OJOJ ARG
of| A 23150 APt Ao & ZAME| T AR A HH 55-594] 3627, 50~544] 325, 45~494] 2347 50 & H| W
A N LFE AP 57 F 7ok A Holal glom, A tiu]ste] o] 31572] 1 e Ake] APt 4= o] F7 koAl 9}

THMuinistry of Employment and Labor, 2018). ©]2]gt 24|42 i 2s}7| $lol Ao} A S E Be 188 7]80]
QAL 11 3o s A7 e RS 11]9853(%787&3174 0] =)ol A ] Q] Tl =t Al75 502 ( A9
Fd AE)ollA P AE S Hofiof she A EEAR] AAVEAIE S wf Al5ag o] PR S of 5.5 SR1sH7] £
sl A2 SHd HES h=A sl —Jﬂo} = 5lGiek. olef st ¥ Ale2 Z(Z1dFARe] syl A=
2GR -2 A F P 22 T TAFARS] P AI S Rk, 2k Hof| o] & WEAlel|A AlEste] 5

912 AP AlASto] A1 BT 3 Bt

-

r

L= sl A P HE= Aol A 4= 9k
o2 MJoAE 20161 HASkE o] AJE|TL QloL} 2

mEbA] 2 Aol s A Aol

S8 7ok SEEoke nedstarat gict

7]
A PR A o] S ke AHES, ol

LT

A S|

20018 9] 11-§ 15 H0] AFAAfol A & EARE AT AFYRIE-2 1.12%:= W HiH] 0.07%7F 57619, =

S| AL AFERERIEC] 0.51%5 0.01 %op AT M]3, M AFPRIRIE-2-0.61%2 29 tH] 0.07%p S7HeF 2L O = et

uth AFAEE 2,142 0 2 W M) 18598(9.5%) 7t 271619 a, A AFRARE 971802 778(0.7%) 275t H]
s, AT AP L1718 22 1787°] 71t 17.9% S71eE A 02 245o] AT AFgate] tiel i wisio] B ash
2082 e

AYAFYALE At AIAPEALS] B8-S EASHH 71/ YellA] 4857 o] AFgote] 49.9%, 5~4991 AF7ellA] 42375<]
43.6%, 604 oA Z2A7}358™ 36.9%S AFA|GIA T, A-G-Fol M= ol AFTE 376, 38.7%S AFA|5HAT) 18]
I 715 o]o] Z1UARLR 113789 11.6%, F517] 91752 9.4%, Z9- F1- 32 688, 7.0% & T2 7 GellA| o] Akt
FHo] 22 A5 7155 & 4= JIthMainistry of Employment and Labor, 2018).

494 KOSDI



Hyeon-Sung Lee | A Study on the Application of Safety Design based on the Risk of Construction Process

MgHoi

plll s
AlF7IA] o] g Aol A ek 9
71ZA m 2 Z-8silth
oAl 5(2018) 22 A|F7FA| o] A+ T F-Eo] Aol 814, - Z=AF QFojA] 9l dE, A% o] AH Sl
ot A B kS AR Zof| Hisl] el HlFo] A= 7l o QEATH] 7% of| tisf] theet gt 2lo] 9k
A2 oFEfl€] Fig. 10f14 H=rte} do] sfielofd 2001 1d 2158 A[38sl 2 DfS(Design for Safety, 47 ¢F/d 4
E), PrD(Prevention through Design), DfCS(Design for Construction Safety) 7H'd-2 A7k, @A A4 4 oba4
HREO = CDM, OSHA, WHSOIA o1 -2 gatetol tisf AR5ttt T1=al of2{gt AAIRF/ HELF Al TA| 9]
OIS ST E=M AlE oA O] AISHE HiHlstaL, Al M| A4 B7HE Bl 919840 291 Bl g7tof E-gst
of 714 Alsh A 2 Al 2 A & 4 e T Lee, 2018).

e

EE

BB, T ARE B AT R RS A ek S

filo

r_>i
O_LJ [
ol
5

|Risk management oo |
. . . I

Preliminaries ‘ i

|

|

| Risk assessment i

Hazard identification ‘

; !

Establish countermcasures to reduce risk ]

Fig. 1. General Procedure of DfS in Korea (Lee, 2018)

A1 5(2018)2 A oFA AEDIS) G52 G-24 ZUIE 9t 3558 A4-ZAR] Tzl A4 57t
£ QIe AtollM] A7 1e 715 o] AE T of| x| AV A HAof| A A QFA4] HE(Design for Safety, DfS) A5 <=3
AR DIS AF & AP HEH T AE 2Hsto] Ao A&t S S 7 W8-S Awstal Qo). of 7o) &-&

H
=]

of sl AdEAre] B¢ sAREA e T A5 B AR S AsliAr e Adele ut

KOSDI 495



Journal of the Society of Disaster Information | Vol. 15, No. 4, December 2019

ofste] olo] gt SHAL S 43, Alastel Ao B A7 B0 HoIsigick. ofell b Table 1914 2
1t} gro] AAHQ) Mh AR ) P 2 Pk QIrk(Kim, 2018). 9184 B/KPMEA)S Al 2wt A% %
%, 757 oA, @ AR, AT AR, 44 717 9 A, se]Beilo]) k], BT, Mz, nel, 72

E oA 52 A= RPNgEe] A Yrebr.

Table 1. Demographic Characteristics of Managers (Kim, 2018)

Assessment Technique Assessment Technique
Hazard and Qperability Fault Tree Analysis
L Check-list L Event Tree Analysis
Qualitative ) Quantitative . )
What-if Failure Mode and Effect Analysis
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Table 2. Examples of Risk factors and reduction measured provided by the orderer

Work Name Hazard Contents Eliminate Contents
Fall & collapse durin; . . . . .
Temporary . pse QUINE _Risk of falling materials, falling workers, and collapsing
. non-instrument . . T .
construction . . - Risk of workers falling during litigation operations
installation
Temporary . . - Protective measures for openings cover
. Falling Risk . . . L
construction - Complete installation of opening covers and attachment facilities for safety belts
Excavation . . . . . .
. Collapse Risk - Need to comply with excavation gradient during excavation work
construction
Reinforeed - Precautions against collapse should be taken when mounting a slab higher than 5m
. - Structural review is needed to prevent collapse accidents
concrete Collapse Risk . . . . .
. - Collapse risk review is required when installing transfer beams.
construction

- Installation of molds by structural review is necessary
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Table 3. Detailed criteria for Risk Assessment

Probability Detailed Criteria
| Verv Low - No injuries or first aid injuries.
& - Minor damage to the object will not disrupt the construction period.
) Low - Minor and non-stop disasters
- Loss of construction period within 3 days due to small damage to the object
3 High - Closed-up accident injury
- Loss of more than one week of construction due to serious damage to the object
. - Death & long-term disability-causing injury
4 Very H . . )
ery High - Collapse of objects during construction
Consequence Detailed Criteria

1 Low - Records of the same accident in the last 10 years

2 In Ordinary Circumstance - Records of the same accident in the last 5 years

3 High - Records of the same accident in the last 3 years

4 Frequent - Records of the same accident in the last years
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Table 4. Risk Matrix

Probability

Consequence : 2 3 4
1 1 2 4
2 2 4
3 3 6 12
4 4 8 12 16

»¢ Remark : High Level(8~16)-Unacceptable, Middle Level(4~6)-Conditional acceptance, Low Level(1~3)- Allow
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Table 5. Alternative Evaluation Criteria

Evaluation SMS Beauty Function Skill Cost Time ‘Environment
. -NoImpact - No Impact . Decrease by ~ Decrease by
A(Desirable) Low - Improvement -Improvement No difficulty more than 10% more than 10% Improvement
. Reduction of a slight Moderate .
B(A Middl +109 +109 M
(Accept) iddle effectiveness decrease difficulty 0% 0% ibi
Reduced a marked Highlevel anincrease of an increase of
C(Unaccept) High fea_ture decline difficulty = more than 10% more than 10% Negative
prominence
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Table 6. Example of design reflection elements for reduction measures

No Work Name Design reflection on Hazardous elements

Pipeline bursts are reflected in 1:0.3, based on civil design guidelines, but it is reflected in the design
1 Civil engineering  drawings in accordance with the slope of the excavated surface according to the Industrial Safety and

Health Act
Garage Excluded in the design drawing of prefabricated mud-walls and wall drawings of the installed sections
(soil-arrest) of the sewer system is reflected in the design drawings of the prefabricated earth-walled facilities
3 Garage facility STIFFENER (2EA) not marked on the installation drawing of the soil-arrest film facility, therefore the
(soil wall) design drawings indicate that there is a risk of collapse due to non-installation during construction
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Table 7. Modifying before and after reflecting design drawings (Report on Design Safety Review, 2018)

Before the improvement
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