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Abstract

The construction industry generates the greatest number of disasters. Laborer injury at construction sites is mostly
reported by small and mid-sized construction sites. Moreover, of the injuries, the greatest number is related to formwork.
The objective of this study is to propose a checklist of the risk factors of formwork, in which industrial injuries occur
most frequently in small and mid-sized construction sites, with which safety management can be done thoroughly. Risk
factors and preventive measures are derived by analyzing 9,39 industrial disasters occurring at construction sites in
Korea. The checklist drawn in this study was reviewed by five specialists in safety management, and applied to
construction sites to verify its applicability. In a result, applying the checklist to the site showed that the safety
management system of small and medium-sized construction sites were insufficient. It is expected to contribute to the
effective safety management of small and mid-sized construction sites.
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Table 1. Current status of construction accident by each year

Number of

accident Mortality
Ve ofuoters of v  PerYern GGl e
(%)

2007 2,887,634 19,050 6.60 630 22
2008 3,248,508 20,473 6.30 669 2.1

2009 3,206,526 20,998 6.5 606 1.9
2010 3,200,645 22,504 7.03 611 1.9
2011 3,087,131 22,782 7.38 621 2.0
2012 2,786,587 23,349 8.38 496 1.76
2013 2,566,832 23,600 9.19 567 2.21
2014 3,249,687 23,669 7.28 486 1.50
2015 3,358,813 25,132 748 493 147
2016 3,152,859 26,570 8.40 554 1.76
Total - 228,127 - 5,733 -
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Table 2. Advance research

Division Author Year Research content

Analysis of the effect of
corporate effort to critical
causes and causes of
educational accidents in the
major cause of construction
site on the safety of workers

Ahn[15] 2008

Safety
management
of small and
midium sized
construction

sites

Deduction of guidance,
supervision, and safety
education methods to prevent
fire and explosion accidents
caused by chemical
substances in small scale
construction sites

Shin

et allig] 2014

Analyze the measured data in
real time by storing the
measured data in real time in
concrete form, and integrated
management of existing
structures with existing
structural instruments provides
effective management of the
construction site

Moon and

Yang[17] 2012

Safety
management
of form work

Provides a methodology for
assessing the risk of safety
accidents during the phase of
construction by using FMECA
techniques

An and

Songl18] 2012
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Table 3. Risk factors by types of disasters

Types of

disasters Risk factors

- A worker fell because he lost his control, resulting
from the separation of the platform while doing the
form work.

- A worker fell during lifting of materials because a
form work was lifted during a miscommunication
between the crane driver and the chief workman.

- A worker fell because the support at the lower part
of the platform was separated and collapsed during
work.

- Fell because the scaffold was leaning to one side,
which was caused by a detached euroform falling
from the wheel of the scaffold while doing the form
work.

- A worker fell because the ladder fell while a worker
was climbing down.

- A worker fell because the safety pin was missing
from the safety belt while working.

Fall

- A worker fell to the opening while working with
form works.

- A form work fell while it was being disassembled.

- Fell because the wire rope came loose at a height
of 10m from the ground while lifting materials to add
to a form work.
Hit / )
Crash - A form work fell on a worker who was working at
the lower part because it was detached by the

material lifted by a crane.

- A nearby form work fell during work pulling a
formwork from a stack of form works.

- Tripped over stacked materials such as waste on a
platform.

- Slipped on ail on the floor during the installation of
form works.

- Tripped over a form while moving.

- Tripped over the lower part of a double scaffold
during the assembly of form works for the wall.

Wipeout

- Slipped on ice melting on the platform while
working with form works.

- Part of index finger cut because it was stuck
between form works while disassembling form works.

- Lifted while a worker’s hand was stuck because
the signal between the crane driver and the worker
Narrownes was not clear.

s )
- Worker’ s finger became stuck because he threw a

form work to the working site without noticing that it
had a peg on it; the peg caught his glove and he
was dragged by the weight of the form work and his
own throwing power.
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Table 4. Checklist

deraters Checklis Dot
[A-1] Is the safety handrail installed at places where there is the risk of falling? 5
[A-2] Is the safety handrail installed in case that the work is done at the top of the scaffold? 4.6
[A-3] Is the work done after the buckles of the safety belt are fastened firmly? 4.6
[A-4] Is the safety belt used for the work done at a higher place? 42
[A-5] Is the opening to which something or someone might fall covered and marked? 4.2
[A-6] Is the safety handrail installed at places where there is the risk of falling? 4
[A-7] Is the platform installed and fixed in a stable structure that can endure the weight of workers and materials? 4
[A-8] Is the pipe support not be used because more than three are needed? 4
[A-9] Are any materials that can be turned over or fall such as formwork or ply wood not around the opening? 38
[A-10] Is the support dented or puckered, if a new one is not used? 38
[A-11] Is it checked whether the joints at the higher part are connected firmly using fixing pins before the ladder work is done? 38
[A-12] Is the platform installed at the lower part of the portable pipe scaffold? 38
A [A-13] Is the standard formwork support used? 3.6
Fall [A-14] Is the form support tightly connected with the clamps for the support? 34
[A-15] Is the support connected using the materials with the same size and quality? 34
[A-16] Is the ladder made randomly using other materials? 34
[A-17] Is the ladder work done by two people or fixed with outrigger at the lower part? 34
[A-18] Is the support of the platform sufficient enough to not be damaged by the weight on it? 34
[A-19] Is the width of the platform greater than 40cm? 34
[A-20] Is the work done after two or more people send the same signal? 32
[A-21] Is the work done by connecting the safety belt with the attaching device installed at the top of the formwork? 32
[A-22] Which does the support have a butt joint or a tenon joint? 3
[A-23] Is the width of the ladder more than 30cm? 3
[A-24] Is it checked whether the gradient where the ladder is installed is appropriate? 3
[A-25] Is it checked whether the wheels of the pipe scaffold are fixed well? 2.8
[A-26] Is a supervisor deployed when the materials are carried in? 24
[B-1] Is the work not done right down the opening where any material can fall? 42
[B-2] Is the approved wire rope and sling belt used? 4
[B-3] Is the connection of wire rope or sling belt checked? 38
[B-4] Is it checked whether the wire rope and sling belt is strong and not damaged? 38
[B-5] Is a toe board or a safety net installed at the place where an object may fall? 3.6
[B-6] Are any materials not stacked around any place that poses a danger where something may fall like an opening? 34
B. [B-7] Is a supervisor or control facility deployed at the lower place of the disassembling work such as formworks and scaffold? 34
Hit / ' Y
Crash [B-8] Is the assembling work of formworks done after it is supported by a support? 34
[B-9] Is a signalman and cageway used during the lifting work such as crane? 34
[B-10] Is the materials fixed firmly when they are stacked or leaned? 32
[B-11] Is the heavy equipment driven by well-trained licensed drivers only? 32
[B-12] Is the falling prevention net and safety shelves maintained or repaired? 3
[B-13] Is the worked done after an enough working space is secured? 3
[B-14] Is heavy materials carried by more than two people? 2.8
[C-1] Is the workspace always arranged neatly and cleanly? 4
[C-2] Is any safety against overtuming in the passage? 38
[C-3] Is the distance between the platforms installed closely? 36
[C-4] Is any action taken to prevent slippery floor such as removal of water or oil? 34
Wi;)céout [C-5] Is any action taken not to neglect any waste and tool on the platform or on the floor? 32
[C-6] Are the supporting structure and the connecting parts installed firmly? 32
[C-7] Is any action taken to prevent any obstacles including uneven part of the passage or materials? 3
[C-8] Is any education on falling while raining or during the winter provided? 26
[C-9] Is the work done in consideration of the external environment including a weather condition? 24
[D-1] Is the work not done when the signal is vague? 38
[D-2] Is any support or buttress used while doing formwork? 32
[D-3] Is the signal system between the signalman and the driver matched? 32
Narro%/ness [D-4] Is it checked whether anything such as a peg is protruded? 32
[D-5] Are skilled workers deployed? 3
[D-6] Is any material not thrown while carrying it? 3
[D-71 Is it checked whether the walky—talky is communicated smoothly? 24
[E-1] Is Staff Only Area designated? 4
CorEﬁwon [E-2] Are the standard personal protective devices worn? 38
matters [E-3] Is the qualification of the crane driver and the folk-lift driver checked? 34
[E-4] Are the standard personal protective devices worn? 2.8
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(h) [B-10], [C-2], [C-7]

Figure 1. The result of a checklist application (Site A)

Table 5. Summary of case project

Description Project A Project B
Accommodations An apartment
Purpose of building (Neighbourhood house
living facility) (Multiplex housing)
Building area 157.3m? 262.53m*
Building size Ground Ground
9 8th floor 4th floor
Total floor area 904.58m* 659.46m*
Consruction period 2017.05.10. ~ 2017.07.05. ~
P 2018.02.09 2017.11.04

Construction cost 2,000,000,000KRW 400,000,000KRW
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