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Abstract In this study, the systems and standards for temporary equipment and materials established in domestic and
foreign countries are examined to provide improvement schemes and to insure their safety. Statistical analyses of the
data obtained from the internet and/or field visit surveys of employees working in manufacturing, leasing, and
construction companies related to temporary equipment and materials and improvement schemes were conducted to
evaluate the implementation of a safety certification system for currently used temporary equipment and materials.
This safety certification system has been enforced since 2009, but the number of accidents at construction sites, which
are reported by the 'serious accident cases and measures in construction sites' group of the Korea Occupational Safety
& Health Agency (KOSHA), has increased. The respondents' answers regarding the suitability of the items, which
are required for the safety certification of the equipment and materials, were 'yes (36%)', 'no (30%)', and 'unknown
(35%)'. Less than half of the answers regarding the current system were positive and most of the respondents
answered that the current system does not reflect the evolution of the construction environment. A system is needed
to approve items certified in foreign countries and newly developed materials and items, in addition to the (automatic)
registration for the reuse of temporary equipment and materials, and improvements are needed in their safety. In this
study, after examining the size and practicability of the items requiring approval from the current system, the
certification methods are reevaluated and improvement schemes are provided for the system.
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& AHY FolA AA e 2R s AleY]
1.1 g2 Huhks it ddaeiatel Aol ofs) ez 44
Ao AdTEe] U¥s}, 15}, st A o AR Ha glen 58], SR Ao % 9
FI T AL, R Aded AL 7z A el B 5ol Az niistA EAE A gl
= S RWs] A7 9l 1eH1.2]. 744 Tofol A ZEE = A AAE B Q15T
7|2 = A d A & ¢ gell A= ARE ] AmHY sl Holwt AlEe Ak =
sho} e T BT 4 s Al olge] B gk Al WielA ARSel &3H A glom[6] Bt Zhzke] 71
Aeolrh Als) ¥AE 9l rHEAYel ZAste] AR @Al tiE T TIES A H o glont ¢y
7HA71AA ] PARISAI RS AT o "gojy ZHEl tigk ds7isel §lof olel WhEk 7ol s
ot B A 5o 12F WEAR FeHdFl  F AAIHT]. THEVIAARE A A A EE
T A S 5 8T WA % e A8 "kl AldskaL glont EAlRe] A& om A)H AL
stef AldstaL glet. 7Hd71AbA 7t b Bw glome Al AREHIL Sl THEVIRAS) RS A
E 918 AR DAl A kT B Aokl RSt PAIS AR AT FE 2 A4
ABAEE Z=dskar A Abgiet Tl e A A, AT AR o 58 TAREA s
T R HEIA TS T X P, 71 58 AA BRISAIRS B B 9 /I AATE B85S
skl Slvk gk ARG 77| e A Tk
A el 71l Ak welsta
HAASA == 2009 58] AJFH A HL A% 1.2 g7He] & Y
ol A ek 7HA7IAR e Ajs) Abile A EA o= 2 AFelA= =u-8] 7HE7IAA B Alw B T
S7FstaL Sl FAlOIH3). F=rtsietindswel s g wa Ao A AJdA AT AAE TS
R JAss AddAl Aok diaelA A = Aaks50H), Ji(51E), AH(1708)d A B EA
LSS AR SRls Tt Aol AE T Al dis) Ak B SARA S FAEte] HHATA
7hhaL ole& & 4 SUTH4][Table = RS AlASkY. ol At 7HEIA
o =] Al SHiAel= %0 A AMATE A rAAFAES] TEA AlTe} 7HA7IAA A Al
SEH A glom 7T AAEAS el 2 1eld F glewet Vg
UE EE R A A dge ¥ Abarekal
g Qv 2 EE sl A ] HEAr A
Table 1. Accidents and life loss during construction in Korea
Type Total Drop Fall Hit Beat Collapse Other
Number of 24287 8,259 3,594 2219 3,168 27 6,720
Dec. 2015
Nurmber of 437 257 3 46 28 7 76
Number of 22,935 7.908 3,385 2,045 3,002 308 6,287
Dec. 2014
Nurmber of 434 256 5 35 29 29 80
Number of 1352 351 209 174 166 19 433
Mccrement
Number of 3 1 2 11 -1 2 4
ncrement or | acodonts " 59 44 62 8.5 5.5 62 69
Decrement ratio
0 Number of 07 04 400 314 34 69 50
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Table 2. Problems of currently used safety certification
standards for temporary equipment and
materials

Obligation
safety certification system

- Standardized item products
- Lack of technical development

- Difficult to manage reusable temporary
equipment and materials

Autonomy
safety certification system

- Insufficient standards
- Use of disqualified items

Discretionary
certification

2.2 AL

ARG A ek Feje] Asrt A 1%
TWAZIAAE Bek AbaabElE Al ] B WSS
A8k Itk Fig. 1(a)e 2015 39 §914] Y8

A EHE AR)S ReEie F Ao | E gl o
g Fold Qi 99l wigow 3 6}912111[9]
L(b)= 2015 29 A& AFRETHASH A2 E EL
A 5 B AT 1190 UH%HME}UO]. 919l F A
g 2T srkelrt e s HAe AEE FAE A
U2 Bslar Abart BT Fig 1(c)E 20154 7%
S HA UiT A8 AE FANEANA] vlAlek A
ARFe] AR 79| Feeh= At nggsm
u4[11] Fig. 1(d)+= 2014\ 69 XA X&7387]%
S B FEE S A FAFAGIA HA}
wo] Asl7F AT 12]. 7 At ZAte]
o] B kHAAE AUNE AAISHA] o} Alarrt w
Aadet.

olglalx 2k
o Al A1E5A
Atiles F2E
2 A %zﬂ@oﬂfﬂ
E sl

A&

=

N

o
ﬁ rzt'

0

=
-

L

ox T ot K
-{Nﬁo

NEE

ild
i)
_|>_4‘
1o
)
i
-
BN
il
lo

94

(b) Sadang Complex
Gymnasium in Seoul city

(a) Nengsumulcheon Bridge
in Yongin city

(d) Construction Sites in
Pohang City

(c) University Building in
Cheonan City

Fig. 1. Failures induced by inappropriate use of

temporary equipments and materials
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Table 3. System for temporary equipment and materials

Type Korea

Japan USA Europe

Verification system Safety Certification System

Accreditation and
inspection systems

-Absence of performance
verification for temporary

Section 34 and 35 of Industrial

Legal i
cgal basis Safety Health

Accreditation and
inspection systems

equipment and materials
-Legal standardization

based on verification
standards

-12 types & 3 items for
obligation safety certification
for temporary equipment
and materials

-8 types of autonomy
safety certification for
temporary equipment and
materials

Target items

-19 types of regulatory
targets
-30 types of scaffolding
and construction equipment
association

Mainly scaffolds and its members

Reusable temporary
equipment and materials
voluntary registration system

Reuse management system

-Management system for
secular temporary equipment
and materials

-Automotive management
of manufacturers association
for temporary equipment
and materials

Absence

3,22870 ZAke} 6,912719] bzt SIlE,
= Fig, 20 UeP}So] 74 A8 3 A= oF 130,
oF WA Z7}ete] K BEATE 2AP) o
o 5 ATH13].

PR IR
ok
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6912
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B Post-standard

Annual mean

5,000

4224

4,000

3,000

2,000

OSHA inspections Violations

Fig. 2. Annual mean OSHA inspections and cited

violations of scaffold safety in the
pre-standard and post-standard periods (Yassin
et al., 2004)
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Table 4. Work Specification for Scaffolding in Foreign

Countries
Classification USA New Zealand
Organization OSHA MBIE
Scaffolding - Best
. . Scaffold Use in the | practice guideline for
Specification

Construction Industry

scaffolding in New
Zealand

-Fall protection or fall
arrest systems
-Guardrail height
-Cross bracing

-Scaffold tube
-Couplers
-Base plates
-Adjustable leg

-Midrails /baseplate/castor
-Footings -Castors
. -Platforms -Prefabricated structural
Inspection Item R .
-Guying ties, and components

braces

-Timber planks

-Capacity -Metal scaffold planks
-Training -Steel wire ropes
-Inspections -Chains

-Erecting and -Shackles

Dismantling
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Scaffolders Record Scheme(CISRS) 391 HlA AX=}
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802 HASselo} & AAZol,

Construction Industry
Seaffolders Record Scheme

CISRS

PHOTO.

Z

Affiliated
MR ASAMPLE

Registration No: 00000000/1
Expiry Date: End Jan 2015

o]
TRAINEE SCAFFOLDER

o o: 000000
Part1 (Rbe and Fitting)

‘The cardholdar has met the Heslth and Safety Awaren
ecuiremerts o i o0t nthe CSCS Scheme Baokiet

CSCS s a registered Certfcation Mark

Fig. 3. Certification of trainee scaffolder - tube and
fitting (CISRS, 2011)
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Construction Industry
Scalfolders Record Scheme

Ed

Affliated
MR A SAMPLE

Registration No: 00000000/1
Expiry Date: End Jan 2015
SCAFFOLDER
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Fart1 Mo miF g}

Fari2 (o miF g}
Lovi2

PHOTO

Tht it st Mokl w0 ey B
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s

Fig. 4. Certification of scaffolder - tube and fitting
(CISRS, 2011)
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Construction Industry
Scalfolders Record Scheme
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PHOTO
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Registration No: 00000000/1
Expiry Date: End Jan 2015

]
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Fig. 5. Certification of advanced scaffolder
(CISRS, 2011)
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Table 5. Number of Respondents

Objects Respondents %
Manufacture Company 50 18
Lease Company 51 19
Construction Company 170 63

Total 271 100

Table 6. Respondents’ work experience

Work experience (years) Respondents %
20 years < x 41 15
15 years < x < 20 years 56 21
10 years < x < 15 years 68 25
5 years < x < 10 years 64 24
x < 5 years 42 15

Total 271 100

Table 7. Number of employee working in the company

Number of employee Respondents %
300 < x 32 12
100 < x < 300 74 27
50 < x < 100 54 20
20 < x <50 51 19
x <20 60 22

Total 271 100

3.3 4EZA}L LHE
TVA7IAAE Adshe AL ddl, AHEAAS TH

PR AR 2 QHSIZAE B e Ese] o
A1 Aake] nek, M7 FRE AL, A 2

A A BRNE ARAS AT oReaE
2 AR g S i Sy ko] skl 7
Eata, 7R ARSI 5 ol
£ Ygom 59T Sojo oA SRS w3
el By, 71 o2
A soteln ﬂ%xa

97

A ek =99t
2] Sle] A Al 77 AR, el B
QbdRIZe] wkso] Jlar =] et 7Hd7IAbA o] 75
T HHAT 713 dolate] ARgo] &3]HaL Jlon
2 W B Aol Hold AAlE ARt} A
b I o R P A e M s IR B o B o e B 5

aj
=

4, An AT

1=

HI

41 HMEXAL Zo}
411 JHATIXIRY 2 BARRLS]
QHMQISMIE 7HA7IXIxoll CHEH =X| B
Table 82 SHAQISAI w2 7712 A ol thgh 4]
R dotwy] A% AL ARE e S
A4 (chi-squrae test)S F3F] H|aE}S] 1L
T 5%2 S *“"f Aol gl
= 77 1A E
2 Uetgon, o= 7}*47]747‘]1” A&
FAAEE PRISARE AR £A|84A Kat
5 YERATh waba PQIFEAI R tigh Ak
W55 AAskaL ZH/‘}“Q7V‘47 17 & SRE Sl
5 o] 244 Wk ato]

=

SR= 4
AEx

ol

[o

it
N oY

»
o
e

=]

)
TS

al

Fr

Qs

41.2 77X B2 MEY
VA A A o] A A Ao st A
A HDX]’J 36%% AA 30%E=
BT $9¢ s

A= ZHA7IAA EEel v

k. 1 g9loRe @ge melald gk o
SAETE 49% 2 s A skslor HEoR
AJATHA e F g gk MFAE o] 25%% A
E]i’i C A HASAEE Je e 1
9% Fojg} Ao FE
OFAA Z71E YA oAl EAE

al
T Atk

dEANE AR
A, 35%%
v oherh @A) ok
HakA] etk As &

oFi-
s

Z
o

FRe AL BeGE o



A 71Ee 8 =2 A ATd ATE, 2016

Table 8. Survey Results

Respondent
Variables Category Manu P- P- P-
Lessor Total
-facturer  value value value
0.007 0.001 0.001
Perception of safety * Yes 13 16 7 100(38%)
certification system * No 9 6 16 31(12%)
« Partial perception 26 27 82 135(51%)
0.49 0.08 0.467
Appropriateness of safety * Yes 18 15 63 96(36%)
certification Items « No 13 11 56 80(30%)
* Unknown 19 24 51 94(35%)
0.736 0.287 0.001
* Inconsideration of construction condition 8 8 44 60(49%)
Causes for a lack of * Inappropriate process of safety certification 6 6 1 13(11%)
temporary equipment and materials o i i i
porary equip Excessive d0c1llmenF materials required 7 9 14 30025%)
safety for safety certification
* Required period for safety certification 5 3 3 11( 9%)
. etc. 2 1 5 8( 7%)
0.646 0.486 0.001
Appropriateness of * Yes 13 14 43 70(27%)
safety certification
. * No 17 14 44 75(28%)
process and application
+ Unkown 18 21 80 119(45%)
0.074 0.947 0.001
an + Carving a mark 23 18 94 135(52%)
improvement plan for + Sticker attachment 1 16 33 60(23%)
certification labeling
¢ Mark with least description mark 12 16 33 61(23%)
* ete. 0 1 5 6( 2%)
Perception of self 0.39 0.003 0.002
registration system for * Yes 21 27 75 123(46%)
reusable temporary equipment and « No 13 7 38 58(21%)
materials « Unknown 16 16 57 89(33%)
0.068 0.010 0.064
) » Consideration of environment conditions 14 19 43 76(29%)
Policy to approve new + Use of current certification system 17 16 36 69(27%)
items of temporary . o
. . « Introduction of new certification system 6 3 30 39(15%)
equipment and materials
* Supplement of current certification system 9 11 53 73(28%)
. etc. 0 0 2 2( 1%)
0.162 0.035 0.001
) ) » Lower price than certified item 14 17 66 97(37%)
Reason for disqualified * Simple process to purchase 9 17 27 53(20%)
item sale, lease, and .
use « Simple process to use 7 11 47 65(25%)
* No use for disqualified item 18 5 21 44(17%)
. etc. 0 0 4 4( 2%)
0.057 0.003 0.008
* Keep currently used item 11 12 28 51(22%)
* Reduce to least number of items 20 5 56 81(35%)
New Classification of . Chaflge the item in reference to 9 4 4 4700%)
- . foreign country
temporary equipment and materials
* Change the Item in certification system
to the item in self-control safety 7 0 39 46(20%)
confirmation registration
. etc. 0 0 6 6( 3%)
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