JKICS 4, 1, 022~029
December 15, 2021

UHE" - QA
At

DOI https://doi.org/10.20931/JKICS.2020.4.1.022 ISSN 26356—4780

Exploring Different Users’ Perception of Smart Harness on Construction Sites

Kim, Hyeon-tae!, Ahn, Chang-bum®’, Park, Moon-seo!

"Department of Architecture and Architectural Engineering, Seoul National University

Abstract : To prevent fall from height, interest in the development and introduction of smart harness is increasing
as policies and laws such as mandatory use of smart safety equipment at construction sites. However, despite
the potential of smart harness, construction safety cannot be contributed unless adopted or used by users. The
objective of this research is to examine the perception between safety managers and workers on smart harness,
user perception according to user's experience and differences through semi-structured in-depth interviews.
As a result of the interview and comparative analysis, both safety managers and workers perceived smart harness
as uncomfortable, and workers with experience in using smart harness perceived that simple functions that
inform risks are useful for securing safety. This research results show different user's perception of smart harness
can be confirmed how much factors affect the use of smart harness, which can provide implication into establishing
measures to strengthen the use of smart harness in the future.

Keywords :

Falls from height, Smart harness, Construction worker, Safety manager, Perception

1. N2

1.1 90 7 2 =X
8@ Loy ditr] AHAR] Alare

Alatel] ogk Ao Z UERFOH(Wong et al., 2021), ©
&

[¢]

<
1 &
5 AR FFor dAle] 70.4%5 2RI
IEEFH, 2019). TENEEE o8 X8 s
g A 29S Ssl AXFA R, ZEoR
ME 5 2ulE QBN AR o) 7S] AgAls st
(FEILFT, 2019). oleh &2 2nfkE gy
QEAtN(Smart Harness)= lojzlE Al 7]

.

eX
=
AU

—~

29
do 2

o

==
o
1o ]

220
==

O

* Corresponding author: Ahn, Chang-bum, Department of
Architecture and Architectural Engineering, Seoul National
University, Gwanak-ro 1, Gwanak-gu, Seoul 08826, Korea
E-mail: cbahn@snu.ac.kr
Received November 27, 2021
Revised December 7, 2021
Accepted December 10, 2021

22

AR Al K] AAEE AARE 94 BUE st
o] FERAE diehs 7IE2H, AT quielA 71l
HGSIL, 2019; You, 2020; Safeon, 2021) 2 ¥ A7+
(Kim et al., 2019; Gémez-de-Gabriel, 2019; Rey-Merchan
et al., 20207} &dstA 8= ok

71| HEARI b thH], 2vE QBHthE 1A
2 AGA} el A=k b are)e] 119 e R
o= QI AE F=(Wong et al, 2020)°] ERI=E o
2AAq7F AIANRINA PIAE s Algsi] Folel A
i = ok w3 HERIAE AR sk
of dds] sRto= b7t rfeloksls Ae(Park et
al, 2015) ZVIE QKUE &8shd HH=IARE slHd=
247l gk 94 BUEES 7FssHAl itk oleh 2ol
A d(Alarming) @ ¥4 | (Monitoring) g &
3 a4~ A Al AdARe] Haolel s ofidstar, b
AR e e ERE e SHA

=

=

e

O



2m[E Qb 8o ARAo] itk

SR A EA FEAA WA 9 k] SRS It
2ulE QKA 7]&e] WAEAE Bk, ARSARe] A
I ALE- Qlole olfgt V&Y dEs FRd] 8% &
KChoi et al, 2017; Ahn et al., 2019; Binyamin et
al., 2020). M= 7]l gk AR 124)o] 7es A
5l 719 o= FEE vx)7] Wi, 71E A
oA AREA} oA QlAElaL A SRl AL F8
3 (David et al., 1989; Venkatesh et al., 2003).

T 74 Qb B BopollA 7|& Algle)] gt 7|E
ATe] SHAPE e, WA k] = ARSAIRD AR}
o] Ae) o=of $(Choi et al., 2017; Wong et al., 2021)
o] glo], ZAe} 37 AnfE QEHTIE ARRSR= ok
Fezle] A o 2 kTEIAe} AiA) 7F 14 z)e]
ol Tl RIS ol= SAPE Utk m=SE 2wmfE kAt
H &9 Sedhs AN(FEWEY, 2019 SEWEH,
2020; A-85EH, 202009 Aldio] AREAF AE o=l T
A= Gl tigk a7t 250 ol B A7 1A
7 AR me} AnkE Qbddlel| tidk ARgRR] 1l 7]
o7} oAl EAl ALk PHAte} AL ke
T ARE o] e AR §le AR 1 Q14
)18 AR As BHoF gith

-

1.2 19| He 3 HH

B Ao 2nfE k] S Adrle] R 4
T TO= k] A el mE FERa BAE 9
3 FER e 2fE QkAdlel] tigh AReAle] Q1A
A= Ao sl AL i ARAlE AARE
Tk opg} ARl A8l gk REEIAE E3EI
o 2nfE QHAUE ARSSIE ARe] BA] &2 He 1
3] 2nE QB ARSAEES RS Q14 E O A
o1E ZARSHY,

AT HxR= ot 2ol 28t

AR, APATF 2SS T3l o|EF mde ZHst 7]
< Aol ARSA} Q12e] F8A 2mE Qb T AF
Ad A% 55 SRlska, 2~lE QA Tl Hntel sl
aAFY =4, o8 EEE Hiog 2mfE Qb A
glo] 3k AT mElS PG AlA AT FHoqRE o)
o WA A% JIERE F8fsle] 2nkE kY] A
BAPH Q12 Aolol] tisl) AR A, RIgh AR
Q12 HolEE 23 Ug skl AdE EE3

2. 0|2 13

2.1 71 FMEOIN AFRX} QO] ZOM
)% Ade) o|£x WUe Davis7h AzE AN 7%

2=

T 3(Technology Acceptance Model)ollX  ARFsHE
Davis®] 7|&r8R2Ee ARRAES] 71e 78 9 PF 9
=7F AGE 584 (Perceived usefulness) @ A24d ARE
Lol (Perceived ease of use)®lBh= F+ 7KK 831 Ha
o #eo] tjar AL JO™(Davis et al., 1989), ©]
£ 7]Hlo = Tl o WE VIR ask| flE 7
< A8l A3 A TergEgo] FIE A=A
(Venkatesh et al., 2003).

olgdt o] EHS o= A =vRl(Park et al,
2012; Son et al., 2015), 734 2k QEA 2 B FEoKChoi
et al, 2017, Wong et al, 2021) & &Gl =2
Zleol tigk AREARe] Q12lo] Tl Afdlel] mX= kel
A3t A77F HEA AL Qlom, A7 /-84, A
ZFel ARG Bolidoll Hlate] AlS)A BEE=(Social influence),
QIA|(Cognition)d] 84 T3 HAE Thfgt alE0] F&F
< 7RItk Ae BoFink

A

7 28l At A= %L AAo]
7 o R AFEI itk WA, AZTAeA Her|Es
283 AnlE ] E9Jo] FFsARE TEEaA 7=
Afar WAlel] Bak 2 el w201 49RE o F3lE
omn ojo] RIPIME ojFsly} F31E Aol (HENE
H2019). Tgh QkdE] dHEe)] FEXEA 9 dnls
o183t FAAAA 52808, S FTIsl] AT

o AFBQIER(OT), HElole] $& 83 2nhe Q)
=9 5 Wble B 2B vlisigion] ofF ol @
ol HPALT Aol AL AAR 5 U= HF3

71HES: vl (HER S, 2020). URo2 A}
QA7) So] 9] = FUgE FAE by

Hol 19 ool A 5 AL B == AW Y
AT ARE B A9 AR AEs Y
Safudel Ade Fkehs STiARIAERol Ad 1€
38 ST 5, 202D8k] A Bl A%k
o] Bilo] FTHEIT:

ole} Zo] mlg, A g ol A3 FHeA A==
AR sl ke iAol thek B2 HS 718t
AL glem, olek HH 8]le] 7l Aol loiA ALgA
Aol oAl &= v 5D Lart ok

2.3 ADIE OFHL) 7|20 B3t 1

2wl Qi) 71ée) BHOR, WAl Aixiet erinel
A w7} A AgARRe ol AL STl
AYSFA o o pel ARY W] A2
of% 5L Aol Felar o] BE S kAL

Journal of Korea Institute of Construction Safety, Vol.4, No.1, 2021

23



Table 1. Development cases of smart harness (reorganized by type of sensors)

Wireless Communication

Contact Type

Contactless Type

Applicant for a
Patent

Radio
determi—
nation

Pressure,
Tension

Wireless

. Touch
cognition

Beacon

On/off

connection

Infrared,
Radar,
etc.

Accele—
rometer

Electronic

Proximity Optical | Magnetic | Gyro

SAFEON, [

2019 O o

SAFEON,
2021

Oe

GSIL,
2018

HANLIM,
2019

DIGIQUITOUS,
2019

e
O

TIANBLUE,
2019

ELSSEN,
2019

Lim et al,,
2019

You,
2021

Ce| e | e | @

S @

(Detection Target)

@ : Safety Hook / O : Hanger / OO : Worker's Position / & : Worker's Status

BUEE & 5 e Al2Fo]r] wjFEolth

CREO & (Table 1) 20lE B} 7)ol 3t
53] /pdsioltt sl dgks A
AA FFoll WE 7] FAIst A=rt 2t
Jolsitis s IR 4 Utk /Mdde=s 74 7Fs
T Zlolgh= ofeltols AlFsis A=l I3l 7IeRE T
AR o= ARG 2 T+ il o3l 7|esI7kA] Tk
St theo® ZgAlMe] TRET AN 2842
dugFo] o S8R As ERIE F ATt dE =
o FASAIT o] A 7o) ofd HEA/MIHFA Al
AE oAGA sl wet fbdare] Ad 7Ex|e] 232
(logic) ¥ ALEE FRE T glg Zo)7] wiEo|th

o9} o] Zp7] tegt FFe| AAE A-8stal Adsh=
AL A= olF] 7]&AQl oldf{technical issue)’} 3]
AR AUE ARSI UK Rey-Merchan et al,
2020). SlolHE AV 71Ee] e gamm Qs ofrl
Aérste] W %1 7lsolehs Aol

719F 2L 2ntE QB 7ol w2 T 3
TRl A3l 1F 2mkE Qbdel| tigk A=
Q12 zlolof] HAFF Q1S RIG <+ ok thEHoE 45
of A3t 8RICF False Positive, T & AT ke
E AR A Al ARQAPIA Al T Aol oA
ol A4 ofzdo] vhiE 4= Utk HIHE False Negative,
S A &2 HuElE AEE R Al AR AlaL
2 ojojd g = #3o] Uk 7IEF 8RIeE A F4
o= gk AR el 9, AT HEAd Tl B 1A

o] = = Ut

@ fo

o

ol
=

slolgt

— =

roru e

24 B=ZAMOIHSs| =27 R4 HM1S 2021 128

Table 2. Limitations of the smart harness system (Rey-Merchan

et al., 2020)
Description Limitation
Identification of risk zones is not carried out .
) . Risk zone
by Bluetooth Low Energy. Previous analysis of | . .
. identification
hazards is needed.
Undressing the harness and the beacon
detector together is possible. If they remain Cheating
close, the system does not detect that the detection

worker is cheating.
Monitoring is done in a remote station, thus
the worker has no real-time feedback of risk

Worker warning

system

exposure.
In isolated zones, WiFi is not always available. | WiFi absence
Interference with metals and other materials

. . Interference
can disturb the signal.
The estimation of worker placement with Limited
respect to beacons has to be simplified. computation
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Table 3 Demographics of the participants

Number
Characteristics Group _ Experience of
Using Smart Harness
Yes No

Job Classification Safety Manager 3
Worker 4

<40y 4

Age 41-50 y 4

251y 10

<10y 4

Work Experience 11-20 y 1

22y 3
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Table 4. Contents of Interview Questions
Related Variable Questions Sources
* How much do you think smart harness contribute to securing the safety of construction sites
Perceived (or workers)? ) .
) . . (Davis et al., 1989;
Usefulness * Which of the smart harness functions do you want to add? Conversely, what are some functions
Venkatesh et al., 2000)
(PU) that need to be supplemented or unnecessary?
* Do you have any thoughts on how or situation to make better use of smart harness than now?
. « Are there any obstacles or inconveniences during on-site safety management or wearing
Perceived Ease
(work or movement) through smart harness? )
of Use L . . (Davis et al., 1989)
(PEOU) * Reliability problems may arise due to performance problems of detection sensors, and how much
do you think these problems will affect the use of smart harness?
Perceived * What do you think about the fact that there may be a risk of invasion of privacy due to the
Privacy Risk collection and provision of information on the location and behavior of workers when using smart (Gupta et al., 2014)
(PR) harness?
Perceived Job | To what extent is using a smart harness related to my job or work?
Relevance . ) (Venkatesh et al., 2000)
(PJR) * What do you think smart harness need the most?
* Smart PPE can be used as safety management expenses during construction (after March 2020),
Price Value and compared to other smart PPE, how much do you think it is worth using for safety management |(Venkatesh et al., 2012;
PV) expenses? Sunetal. 2013)
* How reasonable do you think this cost is to invest and paying equipment to workers for on-site safety?
. * How much do you think the "The Act on the Penalty of Fatal Accidents" promulgated this year
Perceived ) 1
Punishment affects the use of smart harness in the field? (Wong et al., 2021)
(PP) * What do you think of the need for additional institutional measures to utilize smart harness at the N
current level in the field?
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