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Abstract. The construction industry sector is considered as being risky
with frequent and high accident rate. According to Social Security
Organization (SOCSO), the construction accidents has arisen from time to
time. Construction Industry Development Board (CIDB) has developed the
Safety and Health Assessment System in Construction (SHASSIC) for
evaluating the performance of a contractor in construction project by
setting out the safety and health management and practices, however the
requirement checklist provided is not comprehensive. Therefore, this study
aims to develop a software system for facilitating OSH in building
construction project, namely OSH requirements management system
(OSHREMS), using Adobe Dreamweaver CS5 and Sublime Text as PHP
editor. The results from a preliminary study which was conducted through
interviews showed that, the respondents were only implementing the basic
requirements that comply with legislations, with the absence of appropriate
and specific guideline in ensuring occupational safety and health (OSH) at
the workplace. The tool will be benefits for contractors and other parties to
effectively manage the OSH requirements for their projects based on
project details.

1 Introduction

Malaysian construction industry is one of the largest industries, which has been
instrumental in generating wealth in the development of infrastructure and building with
social and economic structures through continued growth. However, it is categorized as
dangerous working environment due to high accident and fatality rates, as reported in the
Social Security Organization (SOCSO) Annual Report [1-3]. The data collected by the
Department of Occupational Safety and Health (DOSH) (as shown in Table 1) further
indicates that the construction industry had recorded the highest number of fatalities every
year. The construction industry contributes more than one-third of fatalities out of all
industries and further proves that safety performance in the construction industry lags
behind most other industries [4]. These reports provide clear evidence that the industry is
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one of the critical sectors in need of a significant and rapid overhaul to its current site safety
practices [5].

Table 1. Percentage ratio of number of fatalities in construction industry to the total fatalities
reported to DOSH for the years 2007 until 2016 [4, 6]

Number of fatalities To.t 2}1 number of
Year in the construction fatalities reported to | Percentage,
. DOSH for the %
industry .
respective year
2007 95 219 43.4
2008 72 230 31.3
2009 62 185 33.5
2010 63 175 36
2011 51 176 29
2012 67 191 35.1
2013 69 185 37.3
2014 (until Nov) 70 184 38
2015 88 214 41.1
2016 (until Aug) 55 135 40.7

It is believed that one of the causes of the increased number of accidents on
construction sites is due to the lack of awareness of many parties, particularly employers in
providing provisions to ensure safety, health and welfare of the workers. Therefore, it is a
responsibility of all parties involved in the construction industry to take preventive action to
reduce accidents on the construction site by providing the necessary safety and health of
workers at construction site. This study suggests that, one of the ways to avoid accident at
construction site is through effective occupational safety and health (OSH) management
planning tool. Effective safety can only be achieved when there is a proper management of
the interaction between technological systems and people [7]. Even though there are several
construction companies has prioritized OSH requirements for their construction projects
[8], it is believed that the awareness of contractors (being the management of the project)
on OSH management is still lacking [9]. Moreover, it is also believed that many
construction companies are not aware of their responsibilities to comply with OSH
legislations for effectively managing their construction project.

Realizing the importance of protecting workers from occupational accident and injury,
the Government of Malaysia has introduced the necessary legislations related to the
industry, in which to be complied by the parties involved in the workplace (including
employers and employees). In Malaysia, the main legislations covering health and safety in
the workplace are the Occupational Safety and Health Act (OSHA) 1994 [10] and Factory
and Machinery Act (FMA) 1967 [11]. The introduction of the comprehensive legislations
was in response to the need to cover a more diverse employee base and newer hazards
introduced in the workplace [4]. Occupational Safety and Health Act 1194 (Act 514) is the
legislations enforced by the Department of Occupational Safety and Health (DOSH) which
is a legislative framework in Malaysia construction industry to ensure safety, health and
welfare of persons who are at work and to protect other person against safety risk or health
in connection with the activities of persons at work. Factory and Machinery Act 1967 (Act
139) is to provide for the control of factories with respect to matters relating to safety,
health and welfare of persons therein, the registration and inspection of machinery and for
matters connected therewith.

At construction site, the contractor is the most responsible party in ensuring safety and
health of the workers. One of the ways the contractor can do to address this is through
effective occupational safety and health (OSH) planning tool on a construction site and
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necessary administrative arrangements before the commencement of construction activity.
It is essential for contractors to comply with safety and health requirements stipulated in
OSHA 1994 and FMA 1967 (including Building Operations and Works of Engineering
Construction (BOWEC) 1986 Regulation) in order to minimize the accident happen on
construction worksite [11]. Besides that, even though there exists a tool named Safety and
Health Assessment System in Construction (SHASSIC) developed by Construction
Industry Development Board [12], this tool is only intended for evaluating the performance
of a contractor in construction project, by setting out the safety and health management and
practices of contractor for various aspects of the construction work activities. SHASSIC
provides a valuable checklist for safety and health compliance to the contractors, but the
checklist is not comprehensive which covers three (3) aspects only, i.e. document check,
site/workplace inspection and employees interview [4]. Moreover, it is also believed that
many construction companies are not aware of their responsibilities to comply with OSH
legislations for effectively managing their construction.

Therefore, this study seeks to overcome this problem by developing a system tool that
can be used by contractors or other parties to effectively manage or plan the OSH
requirements for their project, which comply to related OSH legislation.

2 Development process of the system

The development process consists of several stages, namely i) preliminary survey;
ii) identification and validation of OSH requirements based on OSHA 1994, FMA 1967
and BOWEC 1986for building construction project; and iii) preliminary development of
decision support system using Adobe Dreamwaver CS5 software.

2.1 Preliminary survey

A preliminary survey was conducted to investigate the issues related to occupational safety
and health (OSH) requirements faced by contractors. This task was executed through
interviews with five experienced contractors to obtain information about their
understandings and implementation of OSH requirements at the workplace. The
respondents were those who are the owners of the companies and also who hold the
managerial level of the project.

From the interviews, it is found that all contractors did not have a specific guideline or
checklist in implementing the safety and health for effective OSH management and
planning tool. Most of them implemented general safety precautions as mentioned in the
tender document. Other than that, majority of the repsondents are lack of knowledge
regarding the requirements of OSH and FMA in their OSH implementation. This showed
that there is a strong need to develop a checklist-based-system tool for OSH requirements
that comply with OSH legislations based on project details that could help contractors to
facilitate OSH requirements for their project effectively, and further improve safety and
health performance at the construction site.

2.2 Identification and validation of Occupational Safety and Health (OSH)
requirements based on OSHA 1994 and FMA 1967

Next, in order to develop a system of OSH requirements tool for construction projects, in
depth study and analysis of the OSH requirements as stipulated in the legislations were
executed. The legislations being studied include OSHA 1994, FMA 1967 and BOWEC
1986. The requirements were divided into several categories, which are site management
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(registration); appointment of safety personnel; safety and health committee;
documentation; site planning; concrete work; structural steel; catch platforms; chutes,
safety belts and net; ladder and step-ladder; scaffolds; excavation work; piling; and
machinery. These requirements serve as the basis for information that underpin the
development of the OSHREMS.

In order to ensure the validity of the secondary data for developing the system, the OSH
requirements identified need to be validated by an expert panel. Validation process was
done through a series of interviews with Johor state DOSH officers whom currently in-
charge in the construction safety department. One of the officers’ main responsibilities is
conducting site inspection and other various OSH compliance for construction sector. From
the validation process, there were several requirements identified that need to be improved
in terms of naming or addressing the requirements. Whereas, there were also some
requirements found irrelevant and need to be excluded, for example, the requirement for
timber scaffold. According to one of the panels, the used of timber scaffold is prohibited at
construction site.

2.3 Preliminary development of OSHREMS using Adobe Dreamweaver CS5

After obtaining the database of OSH requirements for building construction project, these
information were then transferred into a system, using Adobe Dreamweaver CS5 software.
Before commencing the development of the system tool, the flow process of the system
need to be recognized (as shown in Fig. 1) to facilitate the development process. The
OSHREMS commences with the user identification to sign up or sign in to the system,
followed by him/her to fill in the project information. Next, the OSHREMS will display the
OSH requirements for the specified project, and the user can opt for printing out the OSH

requirements listed.

Username and No Username and
password (Log in) password (Sign up)

Log in
success

Project information

[

Print project information
and requirement

|

Fig. 1. Flow chart of the system

In developing the OSHREMS, Adobe Dreamweaver was used to create the graphic user
interface and to write the codes of the project. The system was operated using MYSQL
Server that act as a database, and the system interface was designed using Adobe Dream
Weaver CS5 software. This system required some codings to develop the OSH
requirement. To develop the interface, some codes for each requirement and interface
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codes were needed to designing the background and produce the project information
interface.

Fig. 2 shows the main menu interface of the OSHREMS. In this interface, the user
needs to enter their username and password before click Login. The Reset button is used to
clear the username and password at once.

OCCUPATIONAL SAFETY
AND HEALTH

RAEQUIREMENTS
MANAGEMENT SYSTEM
(OSHREMS) 1. User insert the
username and
Logls password,
g 2. Click to log in
Pl P
] 3. Click reset to clear

all information in
Yol Ty = | username and
ik Ty

‘I password box.

4. Click sign up If user did not
have any account

Fig. 2. Main menu interface

Once the user has succesfully logged in to the system, the ‘Home interface’ will be
displayed (Fig. 3). ‘Home interface’ shows the project information details that the user need
to fill. Besides general project information, the user also needs to fill in the information
about the plant and scaffolds use (if any) at the construction site. After obtaining the
database of OSH requirements for building construction project, based on the information
input these information will then be transferred into a system.

OCCUPATIONAL SAFETY
AND HEALTH
REQUIREMENTS

x
U' - MANAGEMENT SYSTEM
h ' (OSHREMS)

PROJECT INFORMATION

1 Project title

2 Company address =
3 Cost of project E RM
4 Duration to complete project = maontl (s)
5) Project due date = A Y Yy
) MNumber of werkers involved at the site : worker (s)
7 Is there sub-contractor muvolved? E Flease Select »
8) How many floor of building : floor (s
o9 Is pilling to be used? z Flease Select »
10) Is catch platform to be used? : Please Select ~
11y Is rubbish chutes 1o be used? E Flease Select »
a) Angle of chutes : - Please Select

SUBMIT

Fig. 3. OSHREMS Home Interface
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Once the information of project are determined, the system will identify the requirements
of OSHREMS of the project based on the data input and give the output as shown Fig. 4.
The user can opt for print the OSH requirement checklist (based on project details) for their
project.

« C [} localhost

| primt

Totat 11 sheets of paper

HP Deskjet 2510 series

10) i cotch plcform b b used

1) b rbbish chutes o be wsed No

5 Angle ofchutes. Nose than 45 degroes

Fig. 4. Example of OSHREMS generated output

2.4 Evaluation of OSHREMS using existing case study

Software validation or, more generally, verification and validation (V&V) is intended to
show that a system both conforms to its specification and that it meets the real needs of the
user of the application [13]. Therefore, in order to ensure the functionality of the developed
system, it was tested using a real case study based on the information of one particular
building construction project. The project of “Cadangan Membina 9 unit Kedai Pejabat 4
tingkat di atas Plotl — Plot 9 di Atas Lot 3829, Bandar Teluk Intan Bandar Hilir Perak,
Darul Ridzuan” was selected as a case study. Fig. 5 shows the result from the OSHREMS
for the ‘Project Information’ display as keyed in by the user.

€ = C [ localhost y/basic Q
141 Apps  For quick access, place your bookmarks here on the bookmarks bar. |mpert bookmarks now..

OCCUPATIONAL SAFETY

AND HEALTH
REQUIREMENTS
MANAGEMENT SYSTEM
(OSHREMS)
PROJECT INFORMATION

Cadangan Membina 9 vnit Kedai Pejabat 4 tingkat di atas.
1) Projectutle © Plot 1- Plot 9 di Atas Lot 3829, Bandar Telnk lntan

Bandar Hilir Perak. Perak darul Ridzuan
. SIRA JAYA SDN. BHD, 103-A alan Kamandi. Fair
2) Compy addeess * park, 31400 Tpoh, Perak
3) Costof project + RM 21000000
4) Duration to complete project © 24 mouth 5)
5) Project due date L 011207
6) Number of workers involved atthe site  © 55 worker (5)
7) Is there sub-contractor mvolved? oo Yes
§) How many floor of buiding : No
9) Is paling to be used : No
10)1s catch platform to be used N
11) Is rubbish chutes to be used : No

Fig. 5. Example of ‘Project Information’ display in OSHREMS

DOI: 10.1051/matecconf/201710303011
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With regards to OSH requirements, Fig. 6 shows the OSHREMS output for
‘Appointment of Safety Perdonnel’ requirements. The OSH requirements shown are based
on the information inserted by the user in the project information interface. For example,
since the project is more than RM20 million, the appointment of Safety and Health Officer
(SHO) is mandatory as stipulated in OSHA 1994 and Occupational Safety and Health
(Safety and Health Officer) Order 1997. Safety and health committee is also need to be
established because the project involved more than 40 workers (as stipulated under Section
30(1) of OSHA 1994. 1t is to be noted that this paper only provides an example of part of
the OSH requirements needed for a particular building construction project.

2) Appointment of Safety Personal
- |
[ Drapam [ OSHLephibm [ Detals .
W 5 I e pend 1 |
s repiition e

i

| Lesislati |
i [0S Soe BB [ s == | osH Details
[ | ; mlbon
| BOWECS 555 spend at least
\ | of site Safety Regulation 25(1) | 15 hours per week
————————————————————————— Supenvisor
ray Bt COACtar s Sbety (555}
il W e W
Appointment | OSHA, Section | Project more than
of safetyand | 29 RM20 million
health officer | Safetyand
OSHA e T Hmlh (
stablash of safety and bealth seablisbmens ac¢ording musber of 9
== | it poin e, | (sH0) et ffcs
er
~Safety and Health commitee
Dricrgton S Lopibim Dot
2 ¥
orpaizasica chort . 19;4&: m‘mmwmw
e L T ]
Pacretary o ccazasie oSN WA Lervtaryof coumiten i eqared

Safety and Health
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L — - lm;:r‘ m!t&li\uhlhuudm
LT
ety and health commatiee shall anpect|
Hesigaticn st oy accidess commitee RSO0 Lsce ofwork s 2 accrdst o
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Fec coumendsnies of ccemee = Sool

Fig. 6. Example of OSHREMS output for ‘Appointment of Safety Personnel’ requirement

3. Conclusion

The integration of safety knowledge management and information technology can offer an
advanced means for improving safety in the Malaysia construction industry. The purpose of
this work is to develop the OSHREMS that can be utilized by contractors and other relevant
parties (e.g. client, consultant, local authority, etc.) in the building construction project. The
proposed system would pave the way to an innovative safety management approach in
construction projects, departing from the traditional mode in Malaysian construction
industry. This approach would also add value to the current knowledge-based of
construction safety management. The authors believe that OSHREMS tool would be able to
provide a guideline that can aid the contractor (and/or other relevant parties) of the building
construction project about the legislation-based OSH requirements that need to be fulfilled
based on their project information and further enhance safety performance by reducing the
number of accidents on sites. The OSHREMS tool is also capable to facilitate OSH
management planning that benefits all parties, especially during the planning stage, despites
encouraging them to fully implement the OSH requirements that comply to legislations and
not only implementing minimum safety requirements. Further research is underway to
improve the contents available and test the system in large scale case study.

The results presented in this paper are parts of an ongoing research project. This research was
supported by Fundamental Research Grant Scheme (FRGS) (Vot 1579).
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