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accidents are multifarious, encompassing unsafe worker behavior, hazardous conditions, psychological
and physical states, and site management deficiencies. While statistics relating to demolition construction
accidents are consistently collated and reported, there exists an exigent need for a more foundational

Received : May 30, 2023 cause categorization system based on accident type. Drawing from Heinrich’s Domino Theory, this study
Revised :]July 3,2023 classifies the origins of accidents(unsafe behavior, unsafe conditions) and human errors(human factors)
Accepted : July 4, 2023 as per the type of accidents experienced during demolition construction. In this study, a three-step model

of QFD-FMEA(Quality Function Deployment - Failure Mode Effect Analysis) is employed to systematically
categorize accident causes according to the types of accidents that occur during demolition construction.
The QFD-FMEA method offers a technique for cause classification at each stage of the demolition process,
including direct causes(unsafe behavior, unsafe environment), and human errors(human factors)
through a tri-stage process. The results of this accident cause classification can serve as safety knowledge
and reference checklists for accident prevention efforts.
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NO. Activity Utility 4M Direct risk factors Accident type 5 Degree of | RPN ersonin
Severity | Frequency . charge
detection
- Risk of acci facilities Fire/
Media is oA écc1dents due to d}amége to un(jlergmund acilities }re 4 ) 5 4 Manager
(electricity, gas, communication, etc.) in the work area Electric shock
Foreman, crane Machine | Risk of collision bftween ff)rkhﬂs and workers when Cl."ash/ 3 3 3 27 Manager
1 Temporary operator. forklift unloading or loading materials Stricture
sound barrier P L R - Risk of falling or tipping due to collision when lifting Fall/
operator, signalman Machine . . . 4 2 3 24 Manager
H-beam and poor outrigger installation Overturned
Man - Poor satety'belt hook fastening and risk of material falling Fall 4 5 5 16 Manager
when working at height
o . . . Manager,
Scaffolding, Media - Conversion ax.ld collapAS§ due to different structural review Overturned 4 1 4 16 Demolition
. and construction conditions .
2 screen Foreman, scaffolding supervisor
Disassembly
Media - Slip/fall due to non-compliance with horse scaffolding Overturned/ 5 5 5 8 Manager
3 Asbestos Foreman, asbestos standards Fall
demolition demolition worker
) Management |~ Collision due I? r}on-settmg of work zone and poor Crash 3 5 ) 2 Manager
Interior arrangement of signalmen
4 . Foreman, worker
demolition
. Management |- Overturning when handling the jack support Overturned 3 2 2 12 Manager
5 Structural Foreman, installer,
reinforcement | equipment operator
Foreman, crane Machine |~ Overturflmg and falling due to not reviewing the rigging Fall/ 4 5 By 16 Manager
Excavator plan before work Overturned
6 . operator, excavator
lifting .
operator, signalman
Ground floor | Drivers, signalmen, Media - Lack of expertise in drafting construction plans Others 5 1 3 15 Approver
7 | Demolition of | water sprayers, safety
buildings officers
- Collisi fail stri S8 h
Waste transport Machine Col ision dufe to failure to set up a pedestrian passage when Crash 4 ) 3 24 Manager
X N moving equipment
8 | Waste removal vehicle driver, — - -
. - Collision between workers and pedestrians when entering
signalman Man .. Crash 4 2 2 16 Manager
and exiting external roads
RPN(SUM)| 553

Figure 5. Work scheme for high-rise and low-rise demolition work, and corresponding FMEA
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6.1 QFD-FMEA 1A
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- operator,"**
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1 Temporary - operator,"**
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1 04 Foreman, crane 16
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Disassembly
2 04 | Foreman, scaffolding 16
2 05 Foreman, scaffolding 18
Foreman, asbestos
3.01 e 8
3 Asbestos - demolition worker
demolition
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4 Interior
demolition
5 01 Forleman. installer, 12
5 Structural - equipment operator
reinforcement
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Figure 6. Stage 1 QFD-FMEA and accident type analysis
424 F=UFASEER|



Assessing Risks and Categorizing Root Causes of Demolition Construction using the QFD-FMEA Approach
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Figure 7. Stage 2 QFD-FMEA and direct cause analysis
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Figure 8. Stage 3 QFD-FMEA and root cause analysis
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