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Development of a Checklist for Safety Accident Prevention
in Small-Scale Excavation Work through Case Analysis
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Abstract

Small-scale excavation sites in construction—defined as those involving excavation projects less than 10 meters
deep—often lack dedicated safety managers, creating challenges in safety management. This study aims to develop
an accident case-based checklist that enables workers to manage safety independently at these sites. Accident data
from the past five years were obtained from the Construction Safety Management Integrated Information system,
and the causes, types, and contributing factors of accidents were analyzed based on this data. These analyzed causes
were linked to specific checklist items, resulting in a new checklist comprising 14 items divided into pre-construction
and during-construction phases. To ensure the logical structuring of these 14 items, a group of experts conducted
a survey employing pairwise comparisons. The results indicated that all items are essential for safety management
at small-scale excavation sites. Furthermore, the reliability of the developed checklist was validated using newly
occurring accident cases, confirming that each accident was associated with the checklist items. The checklist
proposed in this study is expected to contribute to practical and effective accident prevention in small-scale excavation

sites.
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Fig. 1. Research flowchart
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Fig. 2. The number of accident cases for small—scale excavation
works based on the Construction Safety Management
Integrated Information (CSI) system
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Table 1. Summarize causes of accidents in small—scale excavation sites
unit : case (accident of death)

Risk assessment factors for accidents Risk assessment factors for accidents
(classification 1) (classification 2) Case
A Excavation surface slope .non—compliance / 35(16)
A Failure to comply with Lack of risk prevention measures
safety management regulations A2 A collision of construction machinery / Contact protection failure 24(4)
A3 Failure to prevent fall of construction machinery 5(1)
B1 Poor arrangement of excavation surfaces and excavation ends 6
5 Invalid operation method / B2 Poor management of installation materials 2(1)
Poor clearance around the area B3 Use of construction machinery for other purposes 3
B4 Poor signal system for construction machine operation 4(1)
c Working in dangerous space / Ct Failure to secure workspace and passageways 6
Peripheral facilies not checked c2 The collapse of surrounding facilities 3(3)
D1 Personal illness 2
5 Personal carelessness / D2 Slip during operation 1
Personal health care D3 Drop during material transport 1
D4 Fall down while on the move 9
Table 2. Developed checklist in this study
In?ipnirc]gon No. Details of inspection Cﬁ;iﬂiﬁst ch(i,\lcekvilist
Al Training of workers before work (excavation surface tilt standard) 0
A2 | Whether to install simple dirt protection and protective nets in dangerous areas (collapse, fall)
A A3 Restriction of access to dangerous areas (collapse, fall)
Before Ad Inspection of the operation oflthe ;afety device of the construction machine 0
working (side mirror, camera)
A5 Training of construction machine operator and guide signal method 0
A6 Prevention gf coI!apse of facilities ar.otlmd excavation works 0
(reinforcing stone wall, retaining wall, etc)
B Nominating a work conductor and conducting work according to the task command 0
(more than two meters)
B2 Observe excavation surface tilt standards 0
B, B3 Measures prohibited from entering construction machinery work radius 0
Working B4 Removal of weight on top of excavation surface 0
on it B5 Installation of safety faciliies to prevent fall of excavation end
B6 Securing a safe temporary passageway
B7 Construction machinery guide placement 0
B8 Operation of construction machinery according to guide instructions 0
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Table 3. Verification of suggested checklist through new accident cases

No Date and time of accident Accident details Injury or death Checklist Match
1 2023-10—-16 09:51 The collapse of the earth and sand Death 1 Al, A2, A3, B2
2 2023-10-20 15:40 Uninstalled safety facilities at excavation end Injury 1 B5

3 2023—11-10 11:30 Uninstalled safety facilities at excavation end Injury 1 B1, BS

4 2023-11—20 13:20 The collapse of the earth and sand Injury 1 Al A2, A3, B2
5 2023-11-22 03:19 The collapse of the earth and sand Death 1 Al A2, A3, B2
6 2023-11—-26 14:00 Collision by Construction Machinery Injury 1 B3, B7

7 2023-12—-07 14:08 The collapse of the earth and sand Death 1 Al A2, A3, B1, B2
8 2023—-12—-08 13:00 Slip on the go Injury 1 Not applicable
9 2023-12—-28 10:00 Stenosis by construction machinery Injury 1 B3

10 2024-01-16 08:40 Stenosis by construction machinery Injury 1 A5, B1, B3, B8
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