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Abstract.

Scaffolding has a large potential risk of accidents, this is due to more diverse work
processes and scaffolding installation activities.The purpose to this study was to
determine the level of occupational safety risk in the scaffolding installation process.
The method of study is qualitative method. There are 223 people in the study
population with the Slovin Formula, we got at least 30 people. The sample used 33
people by purposive sampling technique with criteria of worker who have worked
for 3 year working, 1 year scaffolding installation experience and the education
minimize of senior high school. The data collected by deeply interview, document
study, observation and questionnaire. Data analyzing by data reduction, data
presentation and conclusion of verification. The results of study shows a. there are
80 potential hazard risk identification that can pose a risk hazard; b. the
consequences and probability result is 5 x5, 4 x3, 3x and 2x1; c. the risk assessment
are 37,3 % extreme risk, 30 % high risk, 28.7 % moderate risk and 3.7 % low risk.
Scratched risk is 0.038 on housekeeping at the level low risk so can be concluded
that most of scaffolding installation risk are at level extreme and high risk.
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L. INTRODUCTION

The industrial world in the era of today is experiencing a rapid development, which is
characterized with the development of science and technology that will result in increased
competition, especially among the industry towards industry 4.0, so that the human or worker is
required to prepare in the face of the development of science and technology in their respective fields.
One industry in the field of construction that provides construction services that play an important role
in national development and also the construction sector is significant to the occurrence of accidents
or accident.

Construction work is a job that involves technology engineering involving engineering
consultants as a planner(the front end of engineering and engineering design), the contractor as the
executor as well as supervisory consultants. All the elements are good planners, contractors and
supervisors and workers have a contribution of its own in safety construction field. Construction work
on the construction of high-rise buildings used for offices, school buildings, residential dwellings and
others, which is done in a relatively short time with the workers that dense would activity with the risk
— the risk of harm or hazardyang quite high, for example; the work of lifting heavy objects (manual
handling and lifting), working at height (working at height), as well as work in confined spaces
(confinde space). The effect of the work-such work, in the event of an accident is the destruction of
equipment and death and lifelong disability.

Based on data from the International Labour Organization (ILO) in 2017, every 15 seconds
there are 153 workers experience of workplace accidents. Every day there are 6300 people died as a
result of occupational diseases and work accidents, in a year there are more than 2.3 million deaths
and occupational diseases and workplace accidents (ILO, 2017) on the labor force the international
level. It can be seen from the number of occupational accidents that tend to increase a total of 123

275



International Journal Of Science, Technology & Management ISSN: 2722 - 4015

thousand cases with an increase of 20 % with the payment of claims amounting to Rp. 971 billion
larger than the year 2016 amounting to Rp.792 billion (BPJS, 2017).The number of occupational
accidents continued to show a rising trend. Social security agency (BPJS) Employment record, in
2017 the number of workplace accidents reported to achieve 123.041 case, while all the 2018 reach
173.105 cases with claim of Accident insurance (JKK) amounting to Rp 1.2 trillion.Act No. 1 Year
1970 on work safety Article 2 paragraph 2 letter c is done the construction, repair, maintenance,
cleaning or demolition of, houses, buildings or other building, including the building of irrigation,
channels or tunnels under the ground and so on or where do construction work. The number of
occupational accidents in Indonesia is still very bad, ie; ranked 26 out of 27 countries and there are
51.523 the case of a work accident, there is 46.264 case of injury, 2004 the case of the death of, 317
cases record the total and 6400 defective part (Suardi, 2016).

Overall these effects will affect the schedule completion of the project, as well as swelling the
cost of construction (Dewobroto, 2007). The accident happened at a construction work are mostly
caused by labor unions or are not experienced to what he was doing, the equipment that are not
suitable for use, working conditions are not safe or do the job (unsafe action) and unsafe conditions
(unsafe condition) also make decisions that are less precise when phases of engineering and design.
then the cause of the accident the other is the responsibility of the contractor and management
company to pay attention to such things (Dewobroto, 2007).

The aspect of safety plays a role in minimizing the risk or reduce the risk of hazards in the
workplace. In this case the process safety should receive primary attention for the sake of successful
corporate programs in order to increase productivity for the company and can create security and
comfort of work.

Company PT. Jaya Construction is engaged in construction services, started since its inception
i.e. since 1996 based in Jakarta, this Study was conducted on building projects SDN 18, Kramat Jati,
Jakarta, which has the number of workers amounted to 223 people.

Table.1. Workers on the building projects SDN 18, Kramat Jati, Jakarta

Pekerjaan Jumlah

Project manager 1
Deputy manager 1
Part Of The Construction

2

8
- Chief executive 4
- Implementing 7
Part Engineering 3
The Administration and finance 10
The human Resources 33
Part K3 154
Implementing scaffolding 223

Installation of scaffolding or scaffolding is a planning sketch of the form of the image which shows
the size of the distance from Install standard, ledger, transom and position the draft of the brace as
well as order any other amplifier. On the maintenance of scaffolding equipment there is an inspection
(before installation, during installation and periodic inspection), use an(cil dismantling of scaffol(?ing.
Based on the report of the accident in PT. Jaya Konstruksi Jakarta in 2017 there has been an accident
or accident as much as 10 (ten) workers, including 7 (seven) workers sourced from exposed
equipment and materials such as; crushed the iron, the frame, the fall board, a hammer, a wrench for
the booster connection pipe, while the 3 (three) workers who slipped, bumped the diagonal bracing
and falling from the height difference of the surface of the ground floor worE level 1 (one). Based on
the observation on the installation of scaffolding and interview to Experts K3 Young Construction,
supervisors and technicians of the scaffold as well as the executive personnel and workers, the
researchers conducted research with the title analysis and risk control occupational safety with Job
Safety Analysis (JSA) showing out the installation of scaffolding at PT. Jaya Construction on the
building construction SDN 18, Keramat Jati, Jakarta.
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II. METHODS RESEARCH

Qualitative method is a type of research conducted to describe and analyze about the reality of
what happened on the object to be studied.(Denzin and Lincoln, 1994:2).“Qualitative research is
research that focuses on the multi-method, involving the approach of interpretive, naturalistic,
approach to the subject matter ”. Researchers trying to photograph the events and happenings that
become the center of attention which is then depicted or described as the absence of, the installation
of the scaffold by the method of hazard identification and analysis risk control using the checklist
hazard identification and risk assessment, through risk analysis. The population of this research on all
the Construction workers in building construction SDN.18 East Jakarta amounting to 223
workers,while the sample amounted to 30 people determined using the slovin formula,determine the
sample with how to assign special characteristics with the aim of the study to answer the research
problems are strengthened according to Notoatmodjo (2010). Data were collected through
observation, study of documentation and in-depth interviews.

Methods of data analysis begins with analyzing the risks to determine the level of risk or risk
level obtained from the results of the calculation of consequence and probability based on semi-
quantitative analysis Standards Australia/Standards New Zealand 4360 2004, in tables 2.3, 2.4 and
2.5. Next compare the level of risk with the existing criteria in the table.2.19 and 2.20.After that is
done the risk evaluation and control risk.The process of data analysis was done at the time of the
beginning or the primery research conducted with data collection, then the processing of the data until
the end of the activity field, if it is felt his or her data is still lacking, it will be held and the collection
of additional data, the following can be presented a diagram of the flow chart. The technique of data
validity is done melaluitriangulasi Sources, triangulation of Methods, triangulation with the source.

II1I. RESULTS

Based on the results of a report check list identification for the consequences and probability of
harm on thirty (30) workers on the installation of scaffolding PT. Jaya Construction to building
construction SDN 18, Keramat Jati, Jakarta , is as follows :

Table 2. Report the Results of the Consequence and the Probability of Installation
of Scaffolding.

No Kategori Konsekuensi | Probabilitas | Risiko Tingkatan
| | Claim s 4 20 EXTRIM
2 | Claim s 4 20 EXTRIM
3 | Claim 5 4 20 EXTRIM
4 | Claim s 4 20 EXTRIM
5 | Claim s 4 20 EXTRIM
¢ | Claim s 4 20 EXTRIM
7 | Claim 5 4 20 EXTRIM
g | Claim s 4 20 EXTRIM
g | Claim s 4 20 EXTRIM
10 | Claim 5 4 20 EXTRIM
11 | Claim s 4 20 EXTRIM
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12 | Claim s 4 20 EXTRIM
13 | Claim s 4 20 EXTRIM
14 | Claim s 4 20 EXTRIM
15 | Claim 5 4 20 EXTRIM
16 | Claim s 4 20 EXTRIM
17 | Claim s 4 20 EXTRIM
1g | Claim 5 4 20 EXTRIM
19 | Claim s 4 20 EXTRIM
20 | Claim s 4 20 EXTRIM
21 | Claim s 4 20 EXTRIM
22 | Claim 5 4 20 EXTRIM
23 | Claim s 4 20 EXTRIM
24 | Claim s 4 20 EXTRIM
25 | Claim 5 4 20 EXTRIM
No | Categories Konsekuensi | Probabilitas | Risiko Tingkatan
1 Stricken A 3 12 HIGH
) Stricken A 3 12 HIGH
3 Stricken A 3 12 HIGH
4 Stricken 4 3 12 HIGH
5 Stricken 4 3 12 HIGH
6 Stricken A 3 12 HIGH
7 Stricken A 3 12 HIGH
8 Stricken A 3 12 HIGH
9 Stricken 4 3 12 HIGH
10 | Stricken 4 3 12 HIGH
11 | Stricken A 3 12 HIGH
12 | Stricken A 3 12 HIGH
13 | Stricken A 3 12 HIGH
14 | Stricken 4 3 12 HIGH
15 | Stricken A 3 12 HIGH
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16 | Stricken 4 3 12 HIGH

17 | Stricken 4 3 12 HIGH

18 | Stricken 4 3 12 HIGH

19 | Stricken 4 3 12 HIGH

0 | Stricken 4 3 12 HIGH

91 | Stricken 4 3 12 HIGH

9y | Stricken 4 3 12 HIGH

23 | Stricken 4 3 12 HIGH

94 | Stricken 4 3 12 HIGH

No | Categories Konsekuensi Probabilitas Risiko Tingkatan
1 Depressed 3 ) 6 MODERATE
) Depressed 3 6 MODERATE
3 Depressed 3 6 MODERATE
4 Depressed 3 2 6 MODERATE
5 Depressed 3 6 MODERATE
6 Depressed 3 6 MODERATE
7 Depressed 3 2 6 MODERATE
8 Depressed 3 2 6 MODERATE
9 Depressed 3 2 6 MODERATE
10 Depressed 3 2 6 MODERATE
11 Depressed 3 6 MODERATE
12 Depressed 3 2 6 MODERATE
13 Depressed 3 2 6 MODERATE
14 Depressed 3 2 6 MODERATE
15 Depressed 3 2 6 MODERATE
16 Depressed 3 2 6 MODERATE
17 Depressed 3 2 6 MODERATE
18 Depressed 3 6 MODERATE
19 Depressed 3 6 MODERATE
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20 Depressed 3 2 6 MODERATE
21 Depressed 3 2 6 MODERATE
oY) Depressed 3 MODERATE
23 | Depressed 3 MODERATE
No Konsekuensi Probabilitas Risiko Tingkatan

1 | Categories 5 5 25 EXTRIM

5 | Collapsed 5 5 25 EXTRIM

3 | Collapsed 5 5 25 EXTRIM

4 | Collapsed 5 5 25 EXTRIM

5 | Collapsed 5 5 25 EXTRIM
No | Collapsed Konsekuensi | Probabilitas | Risiko | Tingkatan

1 | Scratched 5 1 2 LOW

> | Scratched 5 1 2 LOW

3 | Scratched 5 1 2 LOW

The overall work of the installation of scaffolding of the type of danger-the danger of the total of the
potential danger that occurs there is 80 (eighty) the potential danger posed can be measured based on
each process or stages of installation of scaffolding on the building construction SDN 18, Keramat
jati, Jakarta, which can be seen in figure 4.1. is as follows

The possibility of accidents

25
3
o 20
o
ég 15
2 10
©
s 5
-g%o Tl

L o©
s 8 S 2
o S = E
c©® g &
- |_CD
> - F
Q c\\o
c PO
g 3
—

5
£ ™
O
S
=

3.7 % Tergores...

m31.,3%
Terjatuh

Extreme
H 6 % Roboh

Extreme

30 % Tertimpa
High

m 28.7% Terjepit
Moderate

W 3.7 % Tergores

Low
The percentage of number of workplce

accidents

Figure 1. Graph the relationship between the probability of an accident work with a
percentage of a number of accidents
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From the chart above, then most of the fall was 31 % and the fall was 6 % have extreme risk, then
falling is a 30% risk of high and pinched is of 28.7 % at risk moderate, while the most smallest
scratched is 3.7 % at risk low.
IV. DISCUSSION

This study, author conducted observation, check list and interview on the process of installation of
scaffolding (scaffolding) at PT.Jaya Konstruksi in Jakarta. The process of observation that is
performed only by making observations on every stage of the installation of scaffolding (scaffolding).
The identification and the analysis conducted on the installation of scaffolding (scaffolding) in
company the only limited on the analysis and control of risk with the Job safety Analysis (JSA) on
safety work on the installation of scaffolding, it is because of the time constraints of the study.
The results of the identification of safety risks working in the process of installing the scaffold, is as
follows :
a. The process of preparation for the transfer of the material.
The process of preparation for the transfer of material in case of accidents the risk of falling is 0.313
which is due to the lack of adherence to SOP, safety talk and supervision and the crushed material of
the scaffold is 0.300 caused the lack of compliance on SOP and supervision, this is in accordance with
the theory of Heinrich which states that 88% of accidents caused by the acts or unsafe acts of people
(unsafe action) and reinforced by the theory of Petersen the cause of accidents that there are
ergonomic factors that can affect the activity of the workers caused by the mismatch between the
facilities work which includes how to work, working position, working equipment and load lifting
against workers is not appropriate in the opinion of the Sedarmayanti 2008 that the Occupational
Safety and Health/K3 a Working Environment, because there are factors — factors of the working
environment according to the Beautiful Rachmatiah 2012.
This is in accordance with the laws and regulations No. 1 year 1970 on work safety article 3 of the
terms of workplace safety in a letter. to prevent and reduce occupational accidents and not in
accordance with the Regulation of the Minister of Manpower No. Per. 03/Men/1998 regarding the
work accident is an occurrence (event) that are not desired and was not previously suspected that may
cause human casualties and / or property not in accordance with the Regulation of the Minister of
state owned enterprises No0.05/PRT/M/2014 on Guidelines for Management System of K3
Construction. The company can conduct socialization on the standard operating procedures to
workers, technicians scaffolding to comply with and obey.

b. The process pembaan on the jack base,the mainframe/of the frame I. and III, the cross
brace and pin joints.

1. The process of installing a jack base

The process of installing a jack base which has the risk of workers ' hands pinched is 0.287 which is
due to the lack of adherence to SOP, safety talk, way and the use of personal protective equipment, in
this case hazard is a condition that can create or increase the chance of loss according to the opinion
of the Redja 2003 and reinforced by the opinions of Ridley and Channing 1998 that the danger or
hazard is an element of potential that can cause harm, it is not appropriate in the opinion of Toriq. A.
Ghuzdewan, ST, MSCE year 2015 on the health and safety of construction projects.

2. The process of installing a mainframe I, II and III.

The process of installing a mainframe that can pose the risk of Collapse is 0.060 which caused turtle
adherence to SOP, safety talk and supervision, it is according to the opinion of Wiryanto Dewobroto
2010 to determine the classification of hazards in the workplace so that it can perform control and the
dangers of what happens, this is reinforced by the opinion of David D Woods and Richard Cook of
the year 2012 that source of danger can occur from the behavior (behavior) and the physical condition
of the workers.

3. The process of installing a pipe diagonally (cross brace)

The process of installing a pipe diagonally (cross brace) that may pose a risk of falling is 0.300 caused
the lack of compliance on SOP and the supervision and pinched is 0.287 which is due to the lack of
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compliance on SOP and supervision, this according to Bird, Jr. Frank E and George L, Germany 1996
that Accidents can occur, it is necessary to control to prevent accidents and reinforced the opinion of
the Anizar year 2005 that the occupational health and safety important in the introduction of the
causes of the accident. It is not in accordance with the opinion of the Tarwaka, PGDIP, Sc, M. Eng,
2012, that the position of the work when installing the cross brace requires the position of the
ergonomic workplace to prevent workplace accidents by studying the basics of workplace safety and
accident prevention in the workplace.

4. The process of installing a joint pin

The process of installing a joint pin which has the risk of workers ' hands pinchedis 0.287 which is
due to the lack of adherence to SOP, safety talk and how to the use of personal protective equipment
or PPE, it is that the danger is a condition that can create or increase the chance of loss according to
the opinion of the Redja 2003 and reinforced by the opinions of Ridley and Channing 1998 that the
danger or hazard is an element of potential that can cause harm, it is not appropriate in the opinion of
Toriq. A. Ghuzdewan, ST, MSCE, 2015 at the occupational safety and health construction project.

A. The process of installing a lock arm, transfer pipe railing material, install guardrail
(handrail, midrail), toe board, ladder and platform.

1. The process of installing a lock arm

The process of installing a lock arm, which may pose a risk of entrapment is 0.287 which is due
to the lack of adherence to SOP, safety talk and how to use PPE, it is that installing the mainframe the
first level and further mounted with a strong grip so that the scaffolding is sturdy, so the dangers of
accidents at work both human casualties and property in accordance with the theory of Loss Causation
Model which contains the instructions that allows users to understand how to find the important
factors in order to control the widespread work accidents and reinforced with the theory of Bird and
Germain, who explained that a loss (loss) is caused by a series of factors that in sequence, it is
necessary to control accidents and not appropriate according to the opinion of DR. Ir. Boxed Ali
Hanafiah 2005 should study the science about the construction of the soil or basic soil science.

2. The process of doing the transfer pipe railing material

The process of doing the transfer pipe railing material in case of accidents the risk of falling is
0.313 which is due to the lack of adherence to SOP, safety talk, supervision and crushed material of
the scaffold is 0.300 caused the lack of compliance on SOP and supervision, according to the theory
of Heinrich which states that 88% of accidents caused by the acts or unsafe acts of people (unsafe
action) and reinforced by the theory of Loss Causation Model to understand how to find the important
factors in order to control the widespread accidents and losses, where accidents can be caused by a
mismatch between the facilities work which includes how to work, working position, working
equipment and load lifting against workers is not appropriate in the opinion of the Sedarmayanti 2008
that there are other factors that affect it, namely: K3 working environment according to Indah
Rachmawati 2012.

3. The process of installing a guardrail (handrail and midrail)

The process of installing guadraill (handrail and midrail) on the safety fence at the top of the
right and left as well as the front and back that can pose a risk of a fall is 0.313 which is due to the
lack of adherence to SOP, safety talk, supervision and crushed material of the scaffold is 0.300 caused
the lack of compliance on SOP and supervision. This is according to the opinion of the Colling 1990
about understand how accidents can occur and the cause is reinforced by the opinion of the Hamsa
2006 that an activity need to be analyzed for risks, which is not appropriate according to the opinion
of the Soehatman Ramli 2011 that all events that may pose a cause and a result of workplace
accidents, it is necessary to perform hazard identification in risk management.

1. The process of installing a toe board (safety fence which is installed in all the higher side of the
floor work).

The process of installing a toe board installed on all sides of the work floor, the minimum height of
150 mm, a slit on the surface of the floor boards with toe board to a maximum of 10 mm that can pose
a risk of a fall is 0.313 which is due to the lack of compliance on SOP — Standard Operating
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procedures, safety talk and supervision, the workers pinched is 0.287 which is due to the lack of
adherence to SOP, safety talk and supervision, it is according to the opinion of Ridley and Channing,
John, 1998, regarding the management of risks in the workplace that is reinforced by the opinion of
Irham Fahmi, 2008 on the K3 in the management and implementation in the workplace is not
appropriate in the opinion of the Soehatman Ramli 2010 about K3 management system in the
construction of buildings.

2. The process of installing a staircase or ladder

The process of installing a staircase or ladder that may pose a risk to workers ' hands stricken is 0.300
caused the lack of compliance on SOP, supervision and pinched the material of the scaffold is 0.287
which is due to the lack of adherence to SOP, safety talk and how to use PPE, it is the opinion Kolluru
1996 that risk analysis to identify hazards and to estimate a risk to the individual, building and
environment diperkuatpendapat Simanjuntak 2005 on occupational Safety is a condition of salvation
which is free from the risk of accidents and damage to that includes about the condition of the
building, equipment and safety conditions of workers who are not in accordance with the opinion
Soehatman Ramli 2010 about K3 management system in the construction of buildings.

3. The process of installing a platform

The process of installing a platform or cat walk that can pose a risk of a fall is 0.313 which is due to
the lack of adherence to SOP, safety talk, the use of triplex and wood as well as less scrutiny and are
also at risk of pinched material of the scaffold is 0.288 which is due to the lack of adherence to SOP,
safety talk and how to use PPE, it is according to the opinion Djunaedi 1999 to determine the
classification of hazards in the workplace, this is reinforced by the opinion of A.M. Sugeng Budiono,
2003 that unsafe actiondan unsafe condition so as not to use the triplex and the wood on the scaffold
to be able to reduced these impacts by implementing the requirements of safety and occupational
health is not appropriate according to Toriq. A. Ghuzdewa, ST, MSCE, 2015 about K3 management
construction project that can prevent workplace accidents in the construction environment.

A. The process of installing a ledger, transom, clamp dead or alive, support scaffolding and
pengkuatan diagonal laterally on the same side.

1. The process of installing pengkuatan horizontal (ledger).

The process of installing pengkuatan horizontal (ledger) that may pose a risk of a fall is 0.313
which is due to the lack of adherence to SOP, safety talk, supervision and crushed material of the
scaffold is 0.300 caused the lack of compliance on SOP and the supervision on the implementation of
the project, this is according to Bird, Jr. Frank E and George L, Germany 1996 that Accidents can
occur, it is necessary to control to prevent accidents and reinforced the opinion of the Anizar year
2005 that the occupational health and safety important in the introduction of the causes of the
accident. It is not in accordance with the opinion of the Tarwaka, PGDIP, Sc, M.Eng, 2012, that the
position of the work when installing the ledger requires the position of the ergonomic workplace to
prevent workplace accidents by studying the basics of workplace safety and accident prevention in the
workplace.

2. The process of installing pengkuatan vertical (transom).

The process of installing pengkuatan vertical (transom), which can pose a risk of a fall is 0.313
which is due to the lack of adherence to SOP, safety talk, supervision and crushed material of the
scaffold is 0.300 caused the lack of compliance on SOP and supervision, this is in accordance with the
theory of Heinrich which states that 88% of accidents caused by the acts or unsafe acts of people
(unsafe action) and reinforced by the theory of Petersen the cause of accidents that there are
ergonomic factors that can affect the activity of the workers caused by the mismatch between the
facilities work which includes how to work, working position, working equipment and load lifting
against workers is not appropriate in the opinion of the Sedarmayanti 2008 that there are other factors,
namely: K3 working environment according to Indah Rachmawati 2012.

3. The process of installing a clamp die or live
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The process of installing the clamp dead or alive, that have a risk of workers ' hands pinched is
0.287 which is due to the lack of adherence to SOP, safety talk and how to use PPE, it is that the
danger is a condition that can create or increase the chance of loss according to the opinion of the
Redja 2003 and reinforced by the opinions of Ridley and Channing 1998 that the danger is an element
of potential that can cause harm, it is not appropriate in the opinion of Torig. A. Ghuzdewan, ST,
MSCE, 2015 at the occupational safety and health construction project.

1. The process of attaching the support scaffolding

The process of attaching the support scaffolding that can pose a risk of scaffold collapse is 0.060
which is due to the lack of adherence to SOP, safety talk and supervision, and fall is 0.313 which is
due to the lack of compliance on SOP and supervision as well as stricken is 0.300 caused the lack of
compliance on SOP and supervision, it is according to the opinion of Kolluru 1996 that risk analysis
to identify hazards and to estimate a risk to the individual, the building and the environment
reinforced the opinion Irham Fahmi 2008 about the workplace Safety is a condition of salvation which
is free from the risk of accidents and damage to that includes about the condition of the building,
equipment and safety conditions of workers who are not appropriate then the need to control
workplace accidents according to the opinion of DR. Ir. Boxed Ali Hanafiah 2005 should study the
science about the construction of the soil or basic soil science.

2. The process of installing pengkuatan diagonal laterally on the same side

The process of installing pengkuatan diagonal laterally on the same side, which can pose a risk of
scaffold collapse is 0.060 which is due to the lack of adherence to SOP, safety talk and supervision,
and fall is 0.313 which is due to the lack of compliance on SOP and supervision as well as stricken is
0.300 caused the lack of compliance on SOP and supervision, it is according to the opinion of Kolluru
1996 that risk analysis to identify hazards and to estimate a risk to the individual, the building and the
environment reinforced the opinion of Simanjuntak 2005 on occupational Safety is a condition of
salvation which is free from the risk of accidents and damage to that includes about the condition of
the building, equipment and safety conditions of workers who are not appropriate then the need to
control workplace accidents according to the opinion of DR. Ir. Boxed Ali Hanafiah 2005 should
study the science about the construction of the soil or basic soil science.

B. The process Housekeeping

Process Housekeeping or tidy up and clean up of materials and materials equipment scaffolding
(scaffolding) with a neat, clean and well maintained so the risk of scratched is 0.038 which is due to
the lack of compliance on SOP and how to use the PPE so that accidents can be eliminated. This is
according to the guide in the field of Occupational Health and Safety or K3 of the ILO (International
Labor Organization, 1989) mentions that the work accident is the incident that is unplanned and
uncontrolled, caused by man, the situation and environmental factors or combination of factors -
factors that interfere with the work process, which can (or not) cause injuri, pain, death, damage to
buildings (property) or events that are not desired and are also reinforced by the opinion of Beautiful
Rachmawati 2012 that the risk of which is likely to happen be bad and detrimental. It is not in
accordance with the opinion of Takashi Osada year 2011 that Housekeeping can be applied with an
attitude 5 S to labor.

C. Prosesmenggunaan work tools, materials and personal protective equipment.

1. The process uses a working tool

The process of using the work equipment can pose a risk of falling is 0.300 caused the lack of
compliance on SOP and supervision. This is according to the opinion of the Colling 1990 about
understand how accidents can occur and the cause is reinforced by the opinion of the Hamsa 2006 that
an activity need to be analyzed for risks, which is not appropriate according to the opinion of the
Soehatman Ramli 2011 that all events that may pose a cause and a result of the work accident need to
be identified in the form of a management system of occupational health and safety.
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2. The process uses materials or material

The process of using the material or the material will be work accidents are at risk of falling is
0.313 which is due to the lack of compliance on SOP and supervision as well as stricken is 0.300
caused the lack of compliance on SOP and supervision, this is in accordance with the theory of
Heinrich which states that 88% of accidents caused by the acts or unsafe acts of people (unsafe action)
and reinforced by the theory of Petersen the cause of accidents that there are ergonomic factors that
can affect the activity of the workers caused by the mismatch between the facilities work which
includes how to work, working position, working equipment and load lifting against workers is not
appropriate in the opinion of the Tarwaka 2008 that the need to implement and carry out the audit
management procedure and implementation according to IBK Bayangkara year 2015.

3. Prosesmenggunakan personal protective equipment or PPE

The process of using personal protective equipment without appropriate procedures can pose a
risk of a fall is 0.313 which is due to the lack of compliance on SOP and supervision of the do the job
put up scaffolding and fric potential accidents both human casualties and material possessions. This is
in accordance with the theory of Loss Causation Model which contains the instructions that allows
users to understand how to find the important factors in order to control the widespread work
accidents and reinforced with the theory of Bird and Germain, who explained that a loss (loss) is
caused by a series of factors that in sequence and also personal protective equipment for workers, it is
necessary to control accidents and not appropriate according to the opinions of Drs. Irzal, M.Kes 2014
to learn the science basics of health and safety at work.

C. Prosesprilaku (behavior) the capture, removal and installation of the frame and the pipe-
scaffolding pipe

The process of behavior (behavior) the capture, removal and installation of the frame and the pipes
of the scaffolding, which can pose a risk of falling is 0.300 caused the lack of compliance on SOP,
supervision and pinched is 0.288 which is due to the lack of adherence to SOP, safety talk and how
to use PPE. This is in accordance with the theory of Heinrich which states that 88% of accidents
caused by the acts or unsafe acts of people (unsafe action) and reinforced by the theory of Petersen
the cause of accidents that there are the ergonomic factors which can affect the activity of the
workers, where the behavior and the position of ergonomics plays an important role to prevent
workplace accidents is not appropriate in the opinion of the Soekidjo Notoatmodjotahun 2012 and
the need to apply management of risk according to Irham Fahmi 2008.

D. Prosesfaktor work environment

The process of working environment factors, which can pose a risk of a fall is 0.313 which is due to
the lack of adherence to SOP, safety talk and supervision. This is in accordance with the theory of
Heinrich which states that 88% of accidents caused by the acts or unsafe acts of people (unsafe
action) and reinforced by the theory of Petersen the cause of accidents that there are factors
ergonomic personal protective equipment that may affect the activity of the workers caused by the
mismatch between the facilities work which includes how to work, working position, working
equipment and load lifting against workers is not appropriate in the opinion of the Sedarmayanti
2008 that there are other factors that affect the working environment that need to handling
occupational health and safety according to Indah Rachmawati 2012.

V. CONCLUSION

Based on the results of the research, were summed up, namely: the process of installing a
mainframe/ frames risky scaffolding collapsed, the process of attaching the support scaffolding,
installing pengkuatan diagonal laterally on the same side at risk of collapse, falling and falling, the
process of the use of personal Protective Equipment (PPE) and factors — factors of work environment
physics and chemistry are at risk of workers falling, the preparation of the transfer material, the
transfer pipe railing, installing pengkuatan horizontal (ledger), installing pengkuatan vertical
(transom), installing guadrail (handrail, midrail) and environmental factors work risk of workers
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falling and falling, the process of installing a toe board,installing a platform that is at risk of falling
and pinched, the process of behavior take the frame and pipe scaffolding at risk of falling, the process
of installing a cross brace, install the ladder, installing the frame and pipe scaffold as well as the use
of work equipment risk stricken and pinched, the process of the use of the working tools, the behavior
of the lifting frame and pipe scaffolding at risk of falling and scratched, the process of installing a jack
base, install the lock arm danmemasang clamp live or die risk pinched, process of housekeeping at
risk of scratched.

The level of risk of harm work safety at every stage - the stages in the process of installing the
scaffolding (scaffolding) is extrime in the process of installing the frame I, II and III as well as the
support scaffold and pengkuatan diagonal laterally on the same side, can cause risikoperancah
collapsed, unstable and bouncy, with a value of 25 on the risk level is very high, extrime in the
process of preparation of the transfer material before the installation of the scaffolding, installing the
frame IV, the transfer pipe railing, toe boards, Platforms and working environments, can be dropped,
with a value of 20 on the risk level of very high, high in the process of the transfer pipe railing, cross
brace, guadrail, ledger, transom, ladder, using tools, materials behavior taking, lifting and installing
the pipes of the scaffolding(scaffolding), which can cause risikopekerja can be overwritten, with the
value of 12 on the level of risk high(high), moderate in the process of installing a jack base, joint pin,
arm lock, clamp dead or alive, toe board, use of tools and materials, the behavior of take and lift the
scaffold and clamp live or die, which can cause risikopekerja can be pinched, with a risk value of 6 on
the level of risk being, low on the process of Housekeeping and use of tools and materials or
material,which may pose a risk to the worker is scratched with a risk value of 2 on the level of risk
small or low(low).
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