IOP Conference Series: Materials Science and Engineering

PAPER « OPEN ACCESS You may also like

Risk level analysis of work safety and health on " Subcoritastor Seecton egisons with

Scheduling

national road routine maintenance project using Sawomir Biruk, Piotr Jakowski and Agata

Czarnigowska

Self'management SyStem - High-power tunable single-frequency 461

nm generation from an intracavity doubled
Ti:sapphire laser with PPKTP
To cite this article: H A Rani et al 2019 IOP Conf. Ser.: Mater. Sci. Eng. 674 012013 Li Fenggin, Li Huijuan, Lu Huadong et al.

- A trajectory similarity-based method to
evaluate GNSS kinematic precise
positioning performance with a case study
Siqgi Li, Qijin Chen, Xiaoji Niu et al.

View the article online for updates and enhancements.

@GS 244¢h ECS Meeting

Gothenburg, Sweden ¢ Oct 8 — 12,2023

Register and join us in
advancing science!

Learn More & Register Now!

This content was downloaded from IP address 202.4.186.242 on 13/09/2023 at 08:58


https://doi.org/10.1088/1757-899X/674/1/012013
/article/10.1088/1757-899X/245/7/072007
/article/10.1088/1757-899X/245/7/072007
/article/10.1088/1757-899X/245/7/072007
/article/10.1088/1054-660X/26/2/025802
/article/10.1088/1054-660X/26/2/025802
/article/10.1088/1054-660X/26/2/025802
/article/10.1088/1361-6501/ac8db0
/article/10.1088/1361-6501/ac8db0
/article/10.1088/1361-6501/ac8db0
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstzV8BtEmL7aIUbVcJNTLfVhFPgjq4ZZnFXgj6RcrWHc2R1pOQNRwiyWdE-rpHN9ufFA1aT3arez9nlHiNKCl90qYyDctXOynIAqHoE4sefoMdPk5oPZ7CqU_mkZCZhFsXzj_qJTRVUAvG2A-_IC8Yorf6n4dPdQB0Vv2ZQEfEm4MtwQyvzr3Ush1jt5FBVqYFFnhVZJRipREHtsrTG0t6rS1GG9JMot-UbyiLs4i7DVtxT-8J9Qq7iaznVSC-vm9oTxXpbDSBSRoAZ23A6CKa5X4Pk4eNfmNRcm0nrOvuR4ff7AORQ&sai=AMfl-YSCRIQ-caGN6fy2VxThx4sZKseIOuKFtL7yeqXS3PRMH8dT9o3QLO4TwbW0spwcsUwZXqMtkzhty-UscnY&sig=Cg0ArKJSzEKHhgKzBkqv&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/244/registration%3Futm_source%3D244Registration%26utm_medium%3DIOP%26utm_campaign%3D244Reg%231677251741763-50b756b8-9560

The 2nd International Conference on Engineering and Applied Technology IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 674 (2019) 012013 doi:10.1088/1757-899X/674/1/012013

Risk level analysis of work safety and health on national road
routine maintenance project using self-management system

H A Rani’, M Isya and M Igbal

Civil Engineering Department, Faculty of Engineering, Universitas Muhammadiyah
Aceh, 23245 Banda Aceh, Indonesia

* Email: hafnidar.ar@unmuha.ac.id

Abstract. Routine maintenance refers to the repair of damages on roads’ sections by means of
steady service condition. It is always conducted on the Blangkejeren-Laweaunan Road Section on
annual basis. It is often conducted using a self-management system by Executing Officer (PPK)
08, which, according to government statistics is 65 km long. While implementing the project, PPK
worked with a competent subcontractor as well as a foreman from the community surrounding the
project region. To reduce the risks and enhance safety, the contractor made use of the Management
System of Safety and Health (SMK3), following all the regulations that apply in Indonesia. The
study aims at identifying the K3 risk level in road routine maintenance work. This is done based
on the PU Ministry Regulation No 05/PRT/M/2014 through interviewing the PPK. In the same
context, determination of the compliance level is done by workers (subcontractor and foreman) is
done based on the Construction and Building Guideline No. 004/BM/2006 by assessing the use of
Personal Protector Equipment (APD) in the routine road maintenance activities, sidewalk routine
maintenance, water channel routine maintenance of cut and fill, and road equipment routine
maintenance. The low risk can be found in the routine maintenance the pavements, roadsides, and
road infrastructure, while the moderate risk in water channels of the excavations and the heap's
routine maintenance. Among the two, moderate risk has more portions and it must be conducted
by workers who can fully comply with APD.

1. Introduction
The national road is the main artery of the economy. It must be well maintained to achieve the desired
targets [1-4]. Routine maintenance is a core activity that can be done to improve the service period [5-10].
The road maintenance work is characterized by openwork location (which is affected by weather), limited
time, untrained workers, high energy input, and the use of working equipment that may endanger
workers’ safety as well as health. There are many studies conducted around the world to improve [11-24].

To address the issue of workers’ health and safety, PU Minister Regulation No 05/PRT/M/2014 on
The Guideline of Work Safety and Health Management System (SMK3), provides that the Executing
Officer (PPK) must apply SMK3 for the general construction work. The SMK3 fields entail the K3
policy, K3 planning, operational control, inspection, K3 performance evaluation, and K3 performance
review [25].

The routine maintenance in Blangkejeren-Laweaunan Road Section has been conducted by the PPK
08, which is under the National Road Construction Working Unit of Regional I Aceh and the road
section, with a length of 65 km. Notably, this segment is the only road connecting Blangkejeren to South
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East Aceh District, an economic artery that must be protected and well reserved to boost the local
economy of the area. In its implementation, the PPK undertook the project work with the help of a
competent subcontractor who could effectively pay the foreman.

In the Work Accident Theory points out that one of the basic causes of accidents is the worker
compliance level [26]. In this project, some activities do not uniformly comply with the requirements of
the K3 standard. This is evidenced by the use of personal protective equipment that is inconsistent,
thereby endangering workers along with other road users. This study is expected to apply the K3
implementation solutions for routine maintenance work on a self-managed basis that meets the provisions
of the legislation. It will address the nature of K3 risk level in the national road routine maintenance
project using self-management system in the Blangkejeren-Laweaunan Road Section. Furthermore, its
main objective is to identify the K3 risk level in the routine national road maintenance work using self-
management system on the Blangkejeren-Laweaunan Road Section.

2. National Road
According to the Regulation No. 38 of 2004, a national road is a land transportation infrastructure
consisting of the road as well as the infrastructure and facility provided for the traffic located on the soil
surface, under the ground and/or water, and above the water level except train railway, lane railway, and
cable network [27].

3. Routine Maintenance

The PU Minister Regulation No. 13/PRT/M/2011 identifies routine maintenance as both preservation and
repair activities following the damages occurring on the road sections by means of steady service
condition road. A steady service condition road refers to the road sections with conditions that meet the
design period calculated following the established standards [28].

4. Self-Management

According to the Republic of Indonesia President Regulation No. 54 of 2010 concerning The
Procurement of Government Good/Service, self-management is the good/service procurement activity
planned, carried out and/or supervised directly by K/L/D/I like the budget responsibility, other
government institution and/or community group [29].

5. Work Accident

The Worker Minister Regulation No. Per. 03/MEN/1994 states that work accident is the mishap occurring
in the work activities including the disease emerging from work activities, as well as the accidents
occurring either on the way to the work location or on the way back home in the common street [30].
According to [31-33] acknowledge work accident as an unplanned, unpredictable, unexpected activity. In
other words, it is something unforeseen and not intentional.

6. Work Safety and Health (K3)

According to RI Worker Minister No. Kep. 463/MEN/1993, Work Safety, and Health (K3) is a
protection effort directed at the workers and other people located in the project location or company
[34]. Health and safety measures should be maintained to ensure that every production resource can
without harm be used efficiently. Acknowledge health and safety as two basic elements that all
contractor companies must provide workers with [12, 20, 22, 23, 35].

6.1. Management System of Work Safety and Health 38

The Minister Regulation (SMK3) along with Minister Regulation No. 05/MEN/1996 perceives
Management System of Work Safety and Health as a management system part. As a system, it includes
activities such as organization, planning, implementation, taking responsibility, formulating the procedure



The 2nd International Conference on Engineering and Applied Technology IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 674 (2019) 012013 doi:10.1088/1757-899X/674/1/012013

and resources required in development, application, achievement, review, maintenance, and policy of K3
[36].

The main purpose of these activities is to control the risks related to the work activity with a view to
creating a safe and productive project location. The objectives and the target of SMK3 are basically to
create a K3 system in the project location involving the elements of management, worker, and condition
and project location integrated in order to avoid and reduce accidents and diseases arising at the project
location. It also aims at creating a safe and efficient project location [37-38].

6.2. K3 Risk

According to the PU Minister Regulation No. 05/PRT/M/2014 on Management System of Work Safety
and Health according to Minister Regulation of general sector construction explains, K3 risk of the
construction is a measure of loss possibility to the public safety, property, human life, and the
environment arising from the current dangerous resources within the project construction [25]. The
measurement of K3 risk in the construction can be carried out by combining the value of the K3 risk
occurrence and the damage or the resulting impact. The determination of the occurrence value ok K3 risk
in the construction can be explained as the statistics in Table 1.

Table 1. The Occurrence Value of K3 Risk in the Construction [25]

Value Occurrence
1 (One) Seldom occurred in the construction activity
2 (Two) Sometimes occurred in the construction activity
3 (Three) Often occur in the construction activity

K3 risk level can be formulated as in (1).
TR = PxA (D

where TR is K3 risk level, P for the occurrence of K3 risk in the construction, and A is severity raised
the level. The calculation result of the K3 risk in the construction can be explained in Table 2.

Table 2. The Value of K3 Risk Level in the Construction [25]
Severity (Caused)

K3 Risk Level in The Construction

N[ —

Frequency

Low K3 Risk Level

[ ] Moderate K3 Risk Level

B 1ioh K3 Risk Level

The calculation of severity level is done based on the average severity of the human, property,
environmental and public safety. For the severity of the person resulting in death, the severity value level
is 3 (high). If controlling efforts have been made and still high K3 risk level is high, it requires additional
controlling efforts.
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6.3. K3 Compliance

The compliance is a person’s attitude to obey and participate in the specification, standard or
regulation managed clearly in which regulations are issued by the related companies or other
authorized institutions [39]. In addition, [11] mentioned that one component of safety behavior is
safety compliance, that is, it is the activity that must be done by someone to protect his safety in the
project location. The behavior follows the work standard procedure and the use of APD. A worker has
two choices in creating the save and health project location. He or she can choose to obey K3 policy or
avoid accidents and diseases due to work.

6.4. K3 Guideline for Road Routine Maintenance Project

The guideline of Construction and Building No. 004/BM/2006 states that the road routine maintenance
has some references and provisions which have to be obeyed by the construction providers related to the
K3 application [40].

7. K3 Risk Analysis

The K3 Risk Analysis is carried out to identify the K3 risk level in the national road routine maintenance
project using a self-management system in the Blangkejeren-Laweaunan Road Section with a length of 65
Km. The routine maintenance is divided into 4 work items such as the routine maintenance of the
pavement, the roadside, the water channel of excavations and the heaps, and the road infrastructure. The
assessment of K3 risk level on each work item is conducted based on [25, 41, 42] using interview and
observation methods. The risk level of each work item on national road routine maintenance project can
be explained as follows:

7.1. K3 Risk Level on the Pavement Routine Maintenance

The pavement routine maintenance consists of 3 work items including assessment and stacking, stripping
and closing, and returning the condition. The assessment of Risk Level (TR) in this item can be
determined by multiplying the occurrence (K) and the effect (A) to the person, property, environment and
public safety. This occurrence or K3 hazard frequency can be found out by interviewing the owner
personnel. The occurrence value is marked by an area whose score is 1, 2, or 3. The impact of the
occurrence can be determined by observing the road section of Blangkejeren-Laweaunan with a length of
65 Km. The score can be 1 for low, 2 for moderate or 3 for high. The result of the multiplication between
the occurrence and the effect can then interpreted. The interpretation of K3 risk level can be divided into
3 levels starting from 1 and 2 for low, 3 and 4 for moderate, and 6 to 9 for high.

7.2. K3 Risk Level on the Roadside Routine Maintenance

The roadside routine maintenance consists of 3 work items, including assessment and stacking, stripping
and closing, and returning the condition. It is explained that the total mean of K3 risk level achieved is 2.
This implies that K3 risk level that occurred on the Roadside Routine Maintenance in the Blangkejeren-
Laweaunan Road section has low risk.

7.3. K3 Risk Level on the Water Channel of the Excavations and the Heaps Routine Maintenance

The water channel of the excavations and the heap's routine maintenance consists of 3 work items
including assessment and stacking, dredging the excavations and the heaps, and stone repair. The total
mean of K3 risk level achieved is 3. That means that K3 risk level that occurred on the Roadside Routine
Maintenance in the Blangkeujeren-Laweaunan Road section is moderate.

7.4. K3 Risk Level on the Road Infrastructure Routine Maintenance
The road infrastructure routine maintenance also consists of 3 work items, among them being assessment
and stacking, stripping and closing as well as returning the condition. The total mean of K3 risk level
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achieved is 2, meaning that the K3 risk level that occurred on the Road Infrastructure Routine
Maintenance has a low risk.

7.5. K3 Risk Level on National Road Routine Maintenance.

This road routine maintenance is divided into 4 work items such as the routine maintenance of the
pavement, the roadside, the water channel of the excavations and the heaps, and the road
infrastructure. Based on the calculation, the statistics can be seen in Table 3.

Table 3. The Assessment of K3 Risk Level on National Road Routine Maintenance

Total Risk
No. National Road Routine Maintenance Mean Level
TR K3
1 The Pavement Routine Maintenance 2 Low
2 The Roadside Routine Maintenance 2 Low
The Water Channel of the Excavations And The .
3 . . 2 Medium
Heaps Routine Maintenance
4 The Road Infrastructure Routine Maintenance 2 Low

Table 3 shows that there are 2 risk levels on the National Road Routine Maintenance Project, low and
moderate. The routine maintenance of the pavement, the roadside, and the road infrastructure have a low-
risk level, that is, 2. Lastly, the water channel of the excavations and the heap's routine maintenance has a
moderate risk level with a value is 3.

8. Conclusion

National road routine maintenance project in Blangkejeren-Laweaunan Road Section is done every year
using self-management method. This road routine maintenance is divided into 4 work items such as the
routine maintenance of the pavement, the roadside, the water channel of the excavations and the heaps,
and the road infrastructure. The K3 risk is a condition of a national road routine maintenance project that
occurred because of the uncertainty with the current frequency. It will create a negative impact on the
person, property, environment and public safety.

Based on [25], K3 risk level is grouped into 3 levels: moderate and high. The assessment of the K3
Risk Level (TK) on the road routine maintenance project is determined by multiplying Occurrence (K)
and Effect (A) to person, property, environment and public safety. The occurrence is the frequency of the
activity and can be low, moderate or high. The occurrence can be found be established by interviewing
the owner and the personnel. The effect can be determined by observation. This study establishes that
there are 2 risk levels, low and moderate. The low risk can be found in the routine maintenance of the
pavement, roadside, and road infrastructure. On the Other hand, the moderate risk can be found in the
water channel of the excavations and the heaps routine maintenance.

References

[1] Rani H A 2017 Maintenance management of transportation effect to national road infrastucture
cost performance in Aceh province Impact Journals 53 1-8

[2] Rani H A 2017 Development priority of road infrastructure the Aceh post tsunami in Simeulue
district Int. J. Civ. Eng. (1JCE), 6 3 1-12

[3] Tabti-Talamali A and Baouni T 2018 Public transportation in Algiers: towards a new
governance approach Case Stud. Transp. Policy 9

[4] Veeneman W and Mulley C 2018 Multi-level governance in public transport: governmental
layering and its influence on public transport service solutions Res. Transp. Econ.



The 2nd International Conference on Engineering and Applied Technology IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 674 (2019) 012013 doi:10.1088/1757-899X/674/1/012013

[5] Bryde D J and Brown D 2004 The influence of a project performance measurement system on
the success of a contract for maintaining motorways and trunk roads Proj. Manag. J. 35 4
57-65

[6] Issa A and Abu-Eisheh S 2017 Evaluation of implementation of municipal roads’ maintenance
plans in Palestine: a pilot case study Int. J. Pavement Res. Technol.10 5 454-463

[7] Gerami Matin A, Vatani Nezafat R and Golroo A 2017 A comparative study on using meta-
heuristic algorithms for road maintenance planning: insights from field study in a developing
country J. Traffic Transp. Eng. 4 5 477-486

[8] Faith-Ell C, Balfors B Folkeson L 2006 The application of environmental requirements in
Swedish road maintenance contracts J. Clean. Prod. 14 2 163-171

[91 Nordin L and Arvidsson A K 2014 Are winter road maintenance practices energy efficient? A
geographical analysis in terms of traffic energy use J. Transp. Geogr. 41 163—174

[10] Fu L, Trudel M and Kim V 2009 Optimizing winter road maintenance operations under real-
time information Eur. J. Oper. Res. 196 1 332-341

[11] Griffin M A and Neal A 2004 Safety Climate and Safety at Work, The Psychology of Workplace
Safety (Eds. Barling J] & Michael R F) (Washington: American Psychology Association)

[12] Rani H A, Amin J and Gunawan R 2017 The factors identification of the work safety and health
(K3) program application in the fly over project construction in Banda Aceh Aceh Global
Health International Conference

[13] Rani H A 2015 Minimizing the cost for repairing road with pavement recycling /st Jt. Conf.
Indones. 228 — 237

[14] Aziz R F and Abdel-Hakam A A 2016 Exploring delay causes of road construction projects in
Egypt Alexandria Eng. J. 55 2 1515-1539

[15] Victora L C, Cesar Gomes, Cardoso and Azevedo L J 2018 Portuguese mainland road network
safety performance indicator Elsevier 6 3 416-422

[16] Corazza M V, Musso A, Finikopoulos K and Sgarra V 2017 A methodology for the evaluation
of road accidents health care costs for powered two-wheelers: The Rome case study Case
Stud. Transp. Policy 52 417-424

[17] McAndrews C and Deakin E 2018 Public health sector influence in transportation decision-
making: the case of health impact assessment Case Stud. Transp. Policy 2

[18] Mueller N 2015 Health impact assessment of active transportation: a systematic review Prev.
Med. (Baltim) 76 103-114

[19] Loprencipe G, Moretti L, Cantisani G and Minati P 2018 Prioritization methodology for
roadside and guardrail improvement: Quantitative calculation of safety level and
optimization of resources allocation J. Traffic Transp. Eng. 5 5 348-360

[20] Gul M and Ak M F 2018 A comparative outline for quantifying risk ratings in occupational
health and safety risk assessment J. Clean. Prod. 196 653—664

[21] Moore L L, Wurzelbacher S J and Shockey T M 2018 Workers’ compensation insurer risk
control systems: Opportunities for public health collaborations J. Safety Res. 66 141-150

[22] Botti L, Duraccio V, Gnoni M and Mora C 2018 An integrated holistic approach to health and
safety in confined spaces J. Loss Prevention in the Process Industries 55 25-35

[23] Parker A, Tones M and Ritchie G 2017 Development of a multilevel health and safety climate
survey tool within a mining setting J. Safety Res. 62 173-180

[24] Mohammadi A, Tavakolan M and Khosravi Y 2018 Developing safety archetypes of
construction industry at project level using system dynamics J. Safety Res. 67 17-26

[25] Permen PU No. 05/PRT/M/2014 Tentang Pedoman SMK3 Konstruksi Bidang Pekerjaan Umum

[26] Heinrich H W 1980 Industrial Accident Prevention (New York: Mc. Graw Hill Book Company)

[27] Undang-undang No. 38 Tahun 2004 Tentang Jalan

[28] Permen PU No. 13/PRT/M/2011 Tentang Tata Cara Pemeliharaan dan Penilikan Jalan



The 2nd International Conference on Engineering and Applied Technology IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 674 (2019) 012013 doi:10.1088/1757-899X/674/1/012013

[29] Perpres R.I No. 54 Tahun 2010 Tentang Pengadaan Barang/Jasa Pemerintah

[30] Permenaker No. Per. 03/MEN/1994 Tentang Kecelakaan Kerja

[31] Endroyo B 2007 Analisis Faktor-faktor Penyebab Kecelakaan Kerja Konstruksi Jurnal Unnes
Semarang

[32] Kaygisiz O, Senbil M and Yildiz A 2017 Influence of urban built environment on traffic
accidents: The case of Eskisehir (Turkey) Case Stud. Transp. Policy 52 306-313

[33] Vieira Gomes S 2013 The influence of the infrastructure characteristics in urban road accidents
occurrence Accid. Anal. Prev. 60 289-297

[34] Kepmenaker R.I. No. Kep. 463/MEN/1993 Tentang Pola Gerakan Nasional

[35] Andarini P 2017 Evaluasi Pelaksanaan Keselamatan dan Kesehatan Kerja (K3) pada
Perusahaan Konstruksi Pemeliharaan Jalan di Dinas Kimpraswil Kota Yogyakarta Jurnal
Universitas Ahmad Dahlan Yogyakarta

[36] Permenaker No. Per. 05/MEN/1996, Tentang SMK3

[37] Pangkey F 2012 Penerapan Sistem Manajemen Keselamatan dan Kesehatan Kerja (SMK3)pada
Proyek Konstruksi Di Indonesia (Studi Kasus: Pembangunan Jembatan Dr. Ir. Soekarno-
Manado) Jurnal Ilmiah Media Engineering Universitas Sam Ratulangi Manado 2 2

[38] Xia N, Zou P, Griffin M, Wang X and Zhong R 2018 Towards integrating construction risk
management and stakeholder management: A systematic literature review and future
research agendas International Journal of Project Management 36 5 701-715

[39] Wardani 2009 Riset Sumber Daya Manusia (Jakarta: Gramedia Pustaka Utama)

[40] Pedoman Pelaksanaan K3 untuk Konstruksi Jalan dan Jembatan No: 004/BM/2006 (Jakarta)

[41] Sepang B A W 2013 Manajemen Risiko Keselamatan dan Kesehatan Kerja (K3) pada Proyek
Pembangunan Ruko Orlens Fashion Manado Jurnal Sipil Statik Universitas Sam Ratulangi
Manado 1 4

[42] Rouhani O M, Geddes R R, Do W, Gao H O and Beheshtian A 2018 Revenue-risk-sharing
approaches for public-private partnership provision of highway facilities Case Stud. Transp.
Policy 4

Acknowledgments

This research was supported by Universitas Muhammadiyah Aceh. We thank our colleagues from
Universitas Syiah Kuala who provided insight and expertise that assisted this research, although they may
not agree with all of the interpretation and conclusion produced of this paper.



