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Abstract

The public safety management guidelines were introduced in 2019 and continue to be dedicated to
advancing comprehensive measures for public safety management, with a primary focus on prioritizing the
safety and well—being of the public within governmental institutions. To achieve this goal, our previous
study developed a establishment procedure of risk assessment—based safety inspection system for public
institutions that order construction projects and applied it to highway construction projects to evaluate its
effectiveness. To enhance the practicality of the establishment procedure, it is essential to collect and
analyze feedback from stakeholders regarding its performance and suitability. This study conducted a
survey involving 200 participants who had experience with the establishment procedure, and performed
statistical analyses to evaluate its performance and applicability. The survey results indicated that the
participants reported a high level of satisfaction (scoring 4 and above on a 5—point Likert scale) in several
areas: specialization of safety inspection items for different types of work (with a satisfaction rate of
65%), the evaluation process for safety ratings (64.5%), and their willingness to recommend the procedure
to other institutions (75.5%). In the factor analysis with Varimax rotation, two factors emerged: (1) a
specialization factor related to safety inspection items, and (2) a grading factor associated with safety
evaluation results. Regression analyses of these factors unveiled significant positive relationships with
improvements in safety and health performance, including the prevention of fatal accidents, heightened
safety responsibility, and raised safety inspection standards. The establishment procedure of safety
inspection system developed in our previous study can play a crucial role in reducing accidents resulting
in fatalities and injuries at construction sites, ultimately contributing to a safer working environment for all
involved parties.
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5 Pavement [3] Pavement Work In Tunnel Oin progress

Work
Classification

Areas Inspection ftems

Installation of fences, etc when roads and workplaces are in
@a temporary |contact with each other

road Setting the speed limit of the vehicle and instaling speed
limit signs

Establishment and maintenance of safety passages for
workers by separating them from roads in the workplace
Mark the passage on the main part of the passage and teke
Common measures to ensure that workers pass safely
Measures to maintain the dock such as ventilation and
@inside the |spraying water

funnel Measurement of flammable gas concentration and installation
of automatic alarm system (ventilation if necessary)

Fence indtalation, etc. prohibited in places where there & a
risk of falling boulder

@off limits

Preparation and compliance of work plan (operating route,
working method, etc)
Mo access to workers &t risk of collision (except when a
@a vehice  |gide is deployed)

system Placement of inductors in the work section in the event of a
construction  (fall or fall

B. machinery o o of subsidence in the evert of a fall or fall

construction prevention of shoulder collapse, maintenance of road width
surface Headlights installed and opemted according to the
Ready. installation of lights in the working section
Abnomal brake system to bmke the drive or maintain a
stationary state

@;f”‘ag? O Unloading and hydraulic functions, wheel abnormality
Abnomalities in the functions of the headlights taillights

direction indicators and horns

p

(a) Example of grade evaluation table for safety check

Class of safety management by type of construction

Class Earthworks Drainage Bridge Tunneling Pavement etc

»Cutting  and | »drain pipe() | » Foundation | »The shaft | »Concrete() | »Fire and
stacking (v) | »culvert (V) work (V) section () »Asphalt (V) | explosion ()
Work |, Reinforcement »lower hole | »Excavation | »hnside  the | »Electricity

progress of slope (V) ) and blasting | tunnel () Sensing (V)

Whether | »Reinforced »Upper hole | (V)

W) earth blodk( ) »Waterproofing
»The stone mesh »Special| and lining ()
retaining wall( ) bridge ()
Proper 2 9% 80 68 100 100
rate (%)
the result
of a Appropriate | Appropriate | Caution Waming | Appropriate | Appropriate
judgment @ @ © @ ()] @
(o )]

Field Safety Management Class

Total of appropriate rates for | Average of the appropriate rate |  Safety management grade
each type of construction by type of { d ination by site

536 89

Caution (O)

(b) Example of safety grade display system
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[Figure 1] Safety inspection system for public institutions

ordering construction projects
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<Table 1> General information of survey participants

Classification* Frequency Ferconizge
(%)
_Ordering 130 65.0
mstitutions
Organization | . O°H 57 28.5
mstitutions
CTP
institutions 13 6.2
Position | Grade 2, 3 85 42.5
rank Grade 4, 5 115 57.5
. = 10 years 130 65.0
Experience
< 10 years 70 35.0
* OSH : Occupational Safety and Health Act, CTP :

Construction Technology Promotion Act
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<Table 2> Composition of survey contents and result

Survey part Survey item

Response percent (%) for Likert scale

1 2 3} 4 5

Organization

General information for

.. Position rank
participants

Experience

Earth works

1.0 6.5 27.5 45.0 20.0

Drainage works

0.5 7.5 25.5 47.0 19.5

Satisfaction of Bridge works

0.5 7.5 25.0 46.5 20.5

grade evaluation for each

construction work Tunneling works

1.0 7.0 26.5 46.0 19.5

Pavement works

0.5 6.5 26.0 48.0 19.0

ETC

1.5 8.5 24.0 47.5 18.5

Evaluation process

1.5 7.2 26.0 44.0 21.5

Satisfaction of

. . Grade decision
safety inspection

1.5 8.0 25.5 44.5 20.5

Grade display

0.5 10.0 25.0 45.0 19.5

Accident death prevention

0.5 7.5 24.0 44.5 23.5

Contribution to health and
safety performance

Safety responsibility consciousness 1.5 4.5 20.5 48.0 25.5

Safety inspection level

2.0 6.0 21.5 44.5 26.0

Point of difference

Improvement suggestions Obstacle factor

Improvement idea

Recommendation intention | Recommendation intention to other

institutes 0.0 4.5 20.0 44.0 31.5
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<Table 3> Factor analysis results

Factor
Survey item 1 o 2
(ozeitlliing (grading factor)
factor)

Tunneling works 879 379

Earth works .870 .369

Drainage works .867 .370

Bridge works .858 .389

Pavement works 793 ATT

ETC works N A27

ng{iﬁzzgn 351 840

Grade decision .397 .833

Grade display .398 795
KMO = 0.934, Bartlett’s 7? = 2396.5( p < 0.001)
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<Table 4> Safety inspection system and death prevention

Dependent | Independent B |SE.| B8 ¢ P VIE

variable variable
Constant | 1.278] 0213 6.010| <0.001
Grade
evaluation | 0.282| 0104 | 0290 | 2.701 | 0.008 | 4.054
Accidental process
death Grade
prevention decision 0.326| 0106|0338 | 3.079 | 0.002 | 4.248

result

Grade display
process

0.072] 0098 | 0073 | 0.730| 0.466 | 3.527

F=52.071 (p <0.001), &7 = 0.444, adj
= 1.799
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<Table 5> Safety inspection system and safety responsibility

Dependent | Independent
variable variable B el | t & v
Constant | 1.408 | 0.204 6.896| <0.001
Grade
evaluation | 0.052] 0.100| Q04| 0.515| 0.607 | 4.054
Improveme DrOcess
nts of the
safety Gr.a(.ie _
responsibility decision | 0.568 | 0.102| 0597 | 5.581 | <0.001 | 4.248
result
Grade display | 51 0,005 | 00m2| 0530| 0,597 | 3527
process
F=158.297 (p <0.001), 7 = 0.472, adj R = 0.463, D-W

= 1.863

A S o] Bf 713 3 gl vA= S
getetr] S18l & HAAS B tH(Table 7 #59). Ab
TAPL o 7)ol % (¢ = 15.734, p < 0.001), Q)
Al 7145 (¢ = 0.276, p< 0.001), SHIHEH 5= 3
719% (¢ = 0.698, p < 0.001)+= =5 E} 713 3 o3k
of o3k PG v|x|= A o7 BARQL) B33} Al
= AbAbd o3k 7)o (B = 0.835), e 5= &
A 7195 (8 = 0.052), eFdAd A} VAL (B =
0.019) =22 = et

<Table 7> Safety performance and extension to recommendation

4.3.3 A 7€ T
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A o) E3te) ok AR Aol Sk ¢k
A3 77 g 8 JIE = FoE vty
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oF FAFHS 18y suEE A MEEp =
0.706) &= ol st F3S nXA] iz o= 7k Sick

<Table 6> Safety inspection system and safety inspection

Dependent | Independent | o | o B

variable variable 4 p .
Constant {0.780|0.131 5.979 | <0.001
Accidental
death 0.782 1005010835 15.734 | <0.001 | 2666
prevention

Intension tp Improvements
recommendation | of the safety |0.018 0065|0019 | 0.276 | <0.001 | 4428
responsibility

Improvement
s of the safety | 0.046 | 0.066 | 0.052 | 0.698 | <0.001 |5201
inspecetion

F=250.221 (p<0.001), &%= 0.93, adj & = 0.790, D-W = 1.663

Dependent | Independent
variable variable B = £ t & L
Constant | 1.180 | 0.223 5.294 | <0.001
Grade
Evaluation | 0294 | 0.109 | 0287 | 2.686 | 0.008 | 404
Improvemen DrOCess
ts of the
safety Gr.a(.ie _
inspection decision 0383 | 0111 | 0377 | 3.445| 0.001 | 4248
result
Grade display | 09 | 0103 | oces | 0.378 | 0.706 | 357
process

F=53.125 (p<0.001), & = 0.448, adj ®* = 0.440, D-W = 1.729
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