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Abstract

This study analyzes the importance—performance analysis (IPA) of the 10 dimensions of the smart
construction safety management system, and analyzes which dimensions are important and which
dimensions are performing to determine Kkey improvement tasks, incremental improvement tasks,
Maintenance and reinforcement tasks and continuous maintenance tasks were derived. Among the 10
dimensions of the smart construction safety management system, the dimensions that are recognized as
important by all field managers and field workers and have high performance are the automatic risk
displacement measurement system, smart environmental sensor system, and heavy equipment seizure
prevention system. However, areas that were perceived as having high importance but low performance
were worker location tracking systems, smart safety helmet chin muscles, and smart safety ring fastening.

Among the smart construction safety management systems perceived by field managers, areas for key
improvement with high importance and low performance included worker location tracking system and
smart safety ring fastening.

Among the smart construction safety management systems perceived by field workers, the area for key
improvement with high importance and low performance was the automatic risk displacement measurement
system.
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<Table 1> Comprehensive Table of Smart Safety Equipment Introduction Standards

(body cam or action cam)

Division Technology Type Conditions of Application Risk type
Large @ On-—site integrated control system
construction All types of
: ) ) All Work/Process disasters and
essential @ Worker location tracking system .
accidents
(2 types)
(D Mobile 360° camera Hazardous Work and
remote inspection system Processes such as All types of
| CCTV blind spots and disasters and
@ Wearable camera Communication shadow accidents

areas

Co~Required ® Heavy duty stenosis

Work/Process using Constriction,

@ Smart safety fence

(5 types) prevention system heavy equipment Impingement
. Work/Process in confined . .
@ Smart environmental sensor K/ Fire, Suffocation
spaces such as tunnels
(® Hazardous displacement automatic Work/Process with risk  of | Overturning,
measurement system displacement, such as Mud block | Collapse
. High—altitude section
Smart airbag vest Fall
D 8 Work/Process
. . High—altitude section
Smart safety ring fastenin Fall
Recommend @ y.mme s Work/Process
(4 types) Material transportation,

heavy equipment Constriction

Work/Process

@ Smart safety helmet chin fastening

All Work/Process Fall

<{Table 2> Perceived Ease and Perceived Usefulness of the
Technology Acceptance Model

Perceived Ease of Use Perceived Usefulness

Understandable
Easy to learn
Easy to use
Easy to become skillful
Provides flexible functions

Make job easier
Work more quickly
Useful for work
Improved work performance
Qualitative improvement

easy to control Improve performance
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<Table 3> Smart Construction Safety Management System Importance—Performance Analysis Results

Smart Construction Safety Management Importance Performance ;
System Factors M SD | ranking M SD | ranking difference ¢ P

On-—site integrated control 4.267 | 0.623 8 4.058 | 0.900 5 0.209 | 2.659 | 0.009xx
Worker location tracking 4.371 | 0.629 2 3.896 | 0.999 10 0.475 | 4.950 | 0.000sx
Mobile 360° camera remote inspection | 4.285 | 0.636 7 4.130 | 0.696 1 0.154 | 3.583 | 0.001x
Wearable camera 4.078 | 0.799 10 3.925 | 0.833 9 0.154 | 2.677 | 0.009*x
Heavy duty stenosis prevention 4.325 | 0.687 6 4122 | 0.735 2 0.203 | 3.302 | 0.001:x
Smart environmental sensor 4.351 | 0.555 4.116 | 0.756 3 0.235 | 4.323 | 0.000sx
iﬁiﬁ i?l‘frs;fauf:r?:g svstem 4449 | 0650 | 1 | 4107 | 0762 | 4 | 0342 |5.796 | 0.000wx
Smart airbag vest 4.258 | 0.695 4.012 | 0.891 0.246 | 3.675 | 0.000xx
Smart safety ring fastening 4.351 | 0.666 4.003 | 0.875 0.348 | 5.157 | 0.000sx
Smart safety helmet chin fastening 4.354 | 0.674 3.933 | 0.854 0.420 | 5.844 | 0.000s*x

#xp<0.01, *#xp<0.001
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[Figure 1] Smart construction safety management system importance—performance matrix
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<Table 4> Manager Smart Construction Safety Management System Importance—Performance Analysis Results

Smart Construction Safety Management Importance Performance )
= — difference t p

System Factors M SD | ranking M SD | ranking
On—site integrated control 4.164 | 0.638 8 3.807 | 0.954 5 0.357 | 3.131 | 0.003*x
Worker location tracking 4,406 | 0.618 1 3.688 | 1.122 9 0.717 | 5.057 | 0.000s*
Mobile 360" camera 4243 | 0589 | 5 | 4014 | 0682 | 1 | 0228 |3.992| 0.000%
remote 1nspection
Wearable camera 4.005 | 0.787 10 3.773 | 0.870 6 0.232 | 2712 | 0.008*x
Heavy duty stenosis prevention 4.319 | 0.595 3.971 | 0.697 2 0.348 | 4.327 | 0.000%x
Smart environmental sensor 4.237 | 0.537 3.942 | 0.752 4 0.295 | 4.476 | 0.000s#x
Hazardous displacement 4362 | 0.644 3.966 | 0778 | 3 | 0.396 |4.986 | 0.000wx
automatic measurement system
Smart airbag vest 4,140 | 0.785 3.739 | 0.902 7 0.401 | 4.348 | 0.000s*
Smart safety ring fastening 4.285 | 0.630 3.734 | 0.879 8 0.551 | 5.661 | 0.000%xx
Smart safety helmet chin fastening 4.222 | 0.668 3.657 | 0.874 10 0.565 | 5.202 | 0.000%x

#xp<0.01, *#xp<0.001
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[Figure 2] Manager Smart Construction Safety Management System Importance—Performance Matrix

<Table 5> Results of analysis of importance and performance of smart construction safety management system for field workers

Smart Construction Safety Management Importance Performance .
System Factors M SD | rarking M SD | ranking difference t P

On—site integrated control 4.420 | 0.573 6 4.435 | 0.659 1 -0.014 | —0.166 0.869
Worker location tracking 4.319 | 0.648 9 4.207 | 0.680 9 0.112 1.262 0.213
Mobile 360° camera remote inspection | 4.348 | 0.702 7 4.304 | 0.689 8 0.043 0.698 0.489
Wearable camera 4188 | 0.812 | 10 | 4.152 | 0.726 10 0.036 0.589 0.559
Heavy duty stenosis prevention 4,333 | 0.813 8 4.348 | 0.740 5 -0.014 | -0.167 0.868
Smart environmental sensor 4522 | 0.543 3 4,377 | 0.691 4 0.145 1.567 0.124
aHLiZ;; i‘;‘fﬁ;@jﬁ;ﬁ;ﬁt system 4580 | 0.646 | 1 | 4319 | 0692 | 7 | 0261 | 3011 | 0.004#
Smart airbag vest 4435 | 0.491 5 4.420 | 0.704 0.014 0.171 0.865
Smart safety ring fastening 4.449 | 0.714 4 4.406 | 0.702 0.043 0.694 0.492
Smart safety helmet chin fastening 4551 | 0.641 4.348 | 0.632 0.203 3.117 0.003#x

+#p<0.01
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[Figure 3] Smart construction safety management system importance—performance matrix for field workers
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<Table 6> Results of analysis of the impact of smart construction safety management system on perceived usefulness

R HEESAS =l | ) 2t | v
EEas A7 484) B EFAA 8 i
) 2.141 0.316 6.779 0.000

On-—site integrated control —0.058 0.096 —0.081 —0.606 0.546 0.295 | 3.395
Worker location tracking —-0.063 0.101 —0.098 —-0.621 0.536 0.214 | 4.667
Mobile 360° camera remote inspection 0.668 0.142 0.724 4.693 0.000s%3x 0.222 | 4.495
Wearable camera 0.226 0.136 0.292 1.655 0.101 0.170 | 5.895
Heavy duty stenosis prevention 0.439 0.194 0.502 2.268 0.025x 0.108 | 9.259
Smart environmental sensor 0.363 0.141 0.427 2.584 0.011= 0.194 | 5.166
I;EZ;; i‘;’fﬁ;@fjjﬂfgf svster -0.183 | 0172 -0.216 | -1.063 | 0290 | 0.128 | 7.839
Smart airbag vest -0.175 0.125 —0.243 -1.399 0.165 0.176 | 5.695
Smart safety ring fastening —0.006 0.127 —0.008 —0.048 0.962 0.176 | 5.678
Smart safety helmet chin fastening 0.075 0.125 0.099 0.597 0.552 0.192 | 5.211

#p<0.05, ##+p<0.001
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<Table 7> Results of analysis of the impact of smart construction safety management system on acceptance intention

S EFIAT EEAS o
(%%@E ol B | mzax P ! g s
=) 1.592 0.293 5.433 0.000

On-—site integrated control —0.238 0.089 —0.299 —2.673 0.009%x 0.295 3.395
Worker location tracking 0.182 0.094 0.254 1.942 0.055 0.214 4.667
Mobile 360° camera remote inspection 0.687 0.132 0.668 5.197 0.000s%:x 0.222 4.495
Wearable camera 0.306 0.126 0.356 2.416 0.017% 0.170 5.895
Heavy duty stenosis prevention 0.406 0.180 0.417 2.259 0.026x 0.108 9.259
Smart environmental sensor 0.455 0.131 0.480 3.485 0.001 0.194 5.166
iﬁiﬁ ‘;‘t’l‘frg;?auf:r?:g svstem -0.155 | 0.160 -0.164 | -0.969 | 0335 | 0128 | 7.839
Smart airbag vest 0.333 0.116 0.415 2.865 0.005%+ 0.176 | 5.695
Smart safety ring fastening 0.167 0.118 0.204 1.412 0.161 0.176 5.678
Smart safety helmet chin fastening 0.109 0.116 0.130 0.942 0.349 0.192 5.211

#p<0.05, *#p<0.01, *p<0.001
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