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ABSTRACT

A student hostel is an accommodation provided by educational institutions,
offering shared living spaces for students. It needs to comply with building
standards and safety features. Fire incidents in a student hostel can
negatively impact students’ futures. Tragic instances, such as the fire at
the Madrasah Darul Quran Ittifagiyah in 2017 and a similar incident
in Georgetown, Guyana, highlighted the importance of these safety
measures. Due to this, the Twelfth Malaysia Plan mandates measures
to address outdated and unsafe buildings, particularly student hostels.
Buildings constructed based on outdated standards may not meet current
requirements. Therefore, this research aims to identify the design criteria of
means of escape and to evaluate the changes in Uniform Building By-Law
provisions regarding means of escape. A qualitative approach is used for
data collection via evaluating archival documents and expert validation.
The building standards compared are the Uniform Building By-Laws 1984
as of 2015 and Uniform Building By-Laws 1984 as of 2022. The collected
data is analysed using content analysis that integrates passive and active fire
protection by distinguishing the means of escape requirements prescribed in
both building regulations. The analysis identified seven design criteria for
safe escape routes: travel distance, door, exit, staircase, emergency lighting,
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communication, power system, signage, and fire-fighting requirements.
This research provides valuable insights for designers and policymakers by
highlighting regulatory changes such as newly added, removed, substituted,
amended, and maintained prescriptive requirements. By shedding light on
the motivations behind these changes, this research could impact future
updates to building laws.

Keywords: Fire, Means of escape, Safety, Student hostel, UBBL 1984

INTRODUCTION

A student hostel is an accommodation provided by educational institutions,
offering shared living spaces for students. According to Sanni-Anibire and
Hassanain (2015), student hostels are critical in helping students achieve
intellectual competence, develop personal character, and enhance their
overall living experiences.

Furthermore, it is essential for a student hostel to comply with building
standards and include safety features (Mahmoud et al., 2017; Sanni-Anibire
and Hassanain, 2015; Simpeh and Adisa, 2021). Fire safety in student
hostels is a critical aspect that needs to be considered. The effectiveness of
fire safety in student hostels depends on the integration of structural design,
management practices and occupant awareness. Kofi et al. (2016) stated that
a fire incident in a student hostel can negatively impact students' futures.

Table 1 presents statistics from the Fire and Rescue Department
of Malaysia (FRDM) on fire cases in residential buildings from 2010
to 2019. This table details fire incidents in various types of residential
buildings, categorised as Group I and Group III under the purpose group
designation in the Fifth Schedule Uniform Building By-Law 1984 (UBBL
1984). According to these statistics, the FRDM responded to an average
of 69 student hostel fire cases yearly from 2010 to 2019 (Portal Rasmi
Kementerian Perumahan dan Kerajaan Tempatan, 2022).
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Table 1. Fire Cases for the Residential Category

No Type of Year
Building
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 Squatter 50 69 60 106 195 159 147 127 101 116
Houses
2 Residential 2918 2994 2172 3235 1205 1319 1263 1300 1327 1341
House
3 Hotels 32 40 27 49 47 46 43 40 47 40
4 Hostels 44 40 37 56 78 89 78 91 95 87

Source: (Jaatar, 2024)

A fire in a student hostel can result in significant damage, including
casualties and losses for the building management. Recent incidents, such as
the fire in a student hostel in Georgetown, Guyana, have highlighted these
risks. As reported by the New Straits Times (2023), this incident resulted
in 19 student deaths due to factors such as a faulty fire alarm system, lack
of evacuation information, and locked fire doors.

In Malaysia, one of the most tragic fires occurred at the Madrasah Darul
Quran Ittifagiyah student hostel in 2017 (Bernama, 2023). This event gained
global attention as 21 students and two wardens lost their lives, trapped on
the second floor due to metal grills on all windows and a blocked exit door.
Although the means of escape (MoEsc) route was designed to facilitate
evacuation, it proved ineffective in this instance.

Several fire incidents have also been reported at different universities in
Malaysia, including one at Universiti Utara Malaysia, resulting in 90% of the
hostel rooms being engulfed in flames (Zulkiffli, 2021). In another incident
at Universiti Islam Antarabangsa in 2014, a fire in a dormitory storeroom
caused considerable damage, though all 800 students escaped unharmed.
Similarly, a fire at Kolej Universiti Islam Melaka in 2014 destroyed three
hostel rooms (Bernama, 2014). While there were no casualties, both the
hostel management and the occupants incurred losses.

In response to these incidents, the Twelfth Malaysia Plan 2021-
2025, Economic Planning Unit (2021) mandates measures to address
outdated and unsafe buildings, especially the student hostel. This aligns
with Policy Enabler 1, aiming to develop future-ready talent. Students’
hostels play a crucial role in nurturing such talent by providing students
with an environment to develop their individuality and enrich their living
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experiences. However, the high number of fire incidents in student hostels
has led the government to prioritise improving the safety of these buildings.

Designing MoEsc routes in hostels is a complex process that must
meet MoEsc regulations while considering the building's form, the activities
within, the likelihood of fire, and the potential for fire to spread throughout
the building (Abu Bakar, 2006).

Complying with current building codes and fire safety regulations
is crucial when building a student hostel. Buildings constructed based on
outdated standards may not meet current requirements (Lo, 1998). Therefore,
this research aims to identify the design criteria of means of escape and to
evaluate the changes in Uniform Building By-Law provisions regarding
means of escape. This is important in ensuring the hostel meets the latest
means of escape standards outlined by building regulations.

INTRODUCTION OF UNIFORM BUILDING BY LAW

The Uniform Building By-laws 1984 (UBBL 1984) is Malaysia's primary
regulation for fire safety, enacted under the Street, Drainage and Building Act
1974 (Rong et al., 2014). It comprises requirements from local authorities
regarding building designs, construction, and maintenance (Hisham, 2011).
The Federation of Malaya's Society of Architects initiated the development
of'the UBBL 1984 in 1963, and after 23 years of deliberation, it was enforced
on 1 January 1986 (Fong, 2017).

The UBBL 1984 was designed to consolidate various by-laws
from different local authorities into a uniform set for the entire country
(Fong, 2017). It provides a clear framework for building professionals,
standardising regulations, and clarifying legal responsibilities for buildings
(Chong, 2013). It addresses architectural, structural, health and safety, fire
protection, and construction requirements.

Firefighters and local authorities consult the UBBL 1984, along with
other laws for building design regulations. These include the Malaysian
Standard, Life Safety Code 101 under the National Fire Protection Act
(NFPA 101), and the Fire Services Act 1988 (Act 341) aimed at enhancing
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the FRDM efficiency (Mat Isa & Kamaruzzaman, 2014).

The recent UBBL 1984 as of 2022, effective from January 2023,
introduced new sections and schedules focusing on Fire Safety Installation
Requirements, Fire Alarm System and Fire Extinguishment System
regulations, and design requirements of escape routes. Along with the UBBL
1984, Malaysian Standards like MS1471, MS1182, MS1745, MS2687, and
MS982 also play roles in promoting fire safety and safeguarding lives and
property in Malaysia.

Fire Regulations in Uniform Building by Law

The Uniform Building By-Laws (UBBL) 1984 strongly emphasises
fire safety, outlining comprehensive requirements to protect building
occupants and support effective fire-fighting efforts. UBBL 1984 lays out
extensive fire safety requirements across several key parts to ensure the
protection of building occupants and the effective management of fire
emergencies. The UBBL 1984 Amendment 2022 consists of 9 sections and
11 schedules. Part VI focuses on construction requirements, emphasising
the use of fire-resistant materials and construction methods that enhance
the overall safety of buildings. Part VII is explicitly dedicated to fire safety,
detailing the installation of essential systems like fire alarms, extinguishing
systems, and fire-resistant compartmentalisation to contain fires and prevent
their spread. It also outlines the design and maintenance of escape routes,
ensuring they are accessible and clear for quick evacuation.

Part VIII adds further safety measures for public buildings, such as
theatres and cinemas, where large crowds are present, requiring additional
emergency exits and specific seating arrangements to facilitate safe
evacuations. The schedules attached to UBBL 1984 provide technical
specifications for fire safety elements, such as fire doors, staircases,
and sprinkler systems, ensuring these components meet stringent safety
standards. Together, these parts and schedules form a comprehensive
framework that mandates rigorous fire safety practices, regular inspections,
and strict compliance to protect lives and reduce fire-related risks in
buildings. Additionally, the design requirements of the means of escape are
referenced in the Fifth, Seventh, and Tenth Schedules of the UBBL 1984.
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Means of Escape

Designing MoEsc routes is a complex process. It involves understanding
the needs of the occupants and the purpose groups in buildings. It also
requires ensuring compliance with regulatory MoEsc provisions. According
to the Fifth Schedule (Uniform Building (Amendment) By-Laws, 2022),
Purpose Group III — Other residential is defined as accommodation for
residential purposes other than any premises found in Groups I and II.
This includes a hotel, hostel, dormitory, apartment, flat, old folks' home,
orphanage, or service apartment.

According to Jaafar et al. (2022), three factors ensure the effectiveness
of MoEsc routes: (i) clear and unobstructed access, (ii) identified and well-
lit exits, and (iii) discharge to a place of safety. Teruki, (2022) outlines six
principles for standard escape routes in the Seminar on Uniform Building
By-Law 1984 Amendment 2022. These include (i) sufficient number of
MoEsc routes from all parts of the building, (ii) adequate width of MoEsc
routes to prevent congestion, (iii) unrestricted MoEsc routes, (iv) proper fire
protection for MoEsc routes, (v) adequate protection for external MoEsc
routes, and (vi) recognisable and well-lit MoEsc routes.

Figure 1. Components of Means of Escape

_Z"—r
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Source:(Jaafar, 2024)

The MoEsc routes can be divided into three main components, as
shown in Figure 1: exit access, exit, and exit discharge (Teruki, 2022). Exit
access refers to corridors leading to the exit; the exit is typically a stairway
for vertical routes, and exit discharge is a door leading to the outside and
safety. Shittu et al. (2016) identified three phases of MoEsc routes:
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*Phase 1: Evacuation from the room to a common corridor, protected
staircase, or final exit.

*Phase 2: Evacuation via a common corridor to a protected staircase or
final exit.

*Phase 3: Vertical evacuation via a protected staircase to the final exit and
the designated assembly point.

A MoEsc route should be easily accessible, allowing occupants to
reach a safe location (Shittu et al., 2016). It is, therefore, crucial to design
MoEsc routes in accordance with building standards and regulations.

Effective MoEsc routes require both passive and active fire safety
measures. As Shittu et al. (2016) point out, combining MoEsc routes
with fire detection and alarm systems is crucial for enabling occupants to
evacuate and seek immediate assistance. In addition, (Abass et al., 2022) also
acknowledge that passive fire safety alone is often inadequate, necessitating
active system integration. MoEsc routes should be continuous and integrated
with building elements, allowing users to reach safety during a fire. Ensuring
occupants can reach a safe place outside the building within a specified
distance is crucial. MoEsc routes should be considered at the design stage
and incorporated into the building's architecture. Figure 2 presents eight
design requirements related to MoEsc routes.

Figure 2. Design Criteria of Means of Escape

Travel Distance Door Exit Staircase
Emergency R
Lighting, Signage Pire-fighting Refuge Area
Communication gnag Requirement
and Power System

Source: (Jaafar, 2024)
Student Hostel

Student hostels are facilities provided by educational institutions.
They create an attractive learning environment, foster student unity, and
support the development of a vibrant student culture (Hassanain, 2008;
Simpeh & Akinlolu, 2021). The significance of student hostels cannot be
overstated. Student hostels are expected to provide an attractive environment
that promotes learning, unity, and the development of a vibrant student
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culture. In addition, student hostels are crucial for helping students achieve
intellectual competence and cultivating their personal character, ultimately
enhancing their overall living experiences (Sanni-Anibire & Hassanain,
2015), also added that student hostels provide students with spaces for
studying, sleeping, relaxing, and dressing.

Apart from these features, student hostels must adhere to building
standards. Subramaniam (2004) acknowledges student hostels are low
fire risk buildings under Group IlI, classified as "other residential” in the
Fifth Schedule UBBL 1984. However, recent studies by Mahmoud et al.,
(2017); Sanni-Anibire & Hassanain (2015); Simpeh & Adisa (2020); Simpeh
& Akinlolu (2021) have shown that student hostels are high-risk living
accommodations where fires can quickly become uncontrollable. When fire
incidents happen in a student hostel, it could jeopardise student's futures
and leave lifelong scars.

METHODOLOGY

A qualitative approach is used for data collection, which involves evaluating
archival documents and seeking expert validation. Creswell & Creswell,
(2018) acknowledge that archive documents are advantageous as they can
be accessed anytime at the researchers' convenience. Data were collected
from local building standards and regulations, specifically the UBBL 1984
in Malaysia, which governs fire safety. Additionally, the versions of Uniform
Building By-Laws 1984 as of 2015 and Uniform Building By-Laws 1984
as of 2022 were also utilised to fulfil the objectives of this paper.

The data was analysed using content analysis, integrating passive and
active fire protection by distinguishing the escape requirements prescribed
in local and international building regulations. Muthiah et al. (2020)
explain that the prescribed requirements must be coded or themed into
manageable categories based on previous literature related to escape design
criteria. Hence, all prescriptive requirements were grouped into seven main
design criteria: travel distance, door, exit, staircase, emergency lighting,
communication, power system, signage, and fire-fighting requirements.
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Several interviews were conducted with stakeholders from the federal
government and professionals to validate the data. All data are presented
in table form for easy reference and access, and a cross-case analysis
was conducted to compare the escape requirements based on building
regulations. The table format is adapted from Abdul Samad, (2021);
Hagiwara & Tanaka, (1994); Hung & Chow, (2001).

FINDINGS AND DISCUSSION

The contents of the Uniform Building By-Laws 1984 as at 2015 and the
Uniform Building By-Laws 1984 as at 2022 were analysed and grouped
into seven design criteria: travel distance, door, exit, staircase, emergency
lighting, communication and power system, signage, and fire-fighting
requirements (refer to Appendix A for detailed comparison).

There are 72 prescriptive requirements regarding MoEsc included
in the UBBL 1984. Based on the findings presented in Appendix 1, five
types of measures are identified: (i) inserted prescriptive requirement, (ii)
deleted prescriptive requirements, (iii) substituted prescriptive requirements,
(iv) amended prescriptive requirements, and (v) maintained prescriptive
requirements. These measures incorporated the latest improvements,
innovative designs, and new architectural technologies into the updated
regulatory requirements (Teruki, 2022). Furthermore, this ensures that the
building's regulations are up to date.

The first measure involves inserting prescriptive requirements into
the Uniform Building By-Laws 1984 as of 2022. This measure covers 11
prescriptive requirements. As stated in the UBBL 84' - 174A, one of these
requirements pertains to the final exit. The Uniform Building By-Laws
1984 as of 2022 also introduces a new requirement related to exit access.
Specifically, the exits must provide direct access to (i) the final exit, (ii) the
protected corridor leading to the final exit, (iii) the exit staircase leading
to the final exit, and (iv) the discharge point to the place of safety. This
requirement ensures that occupants have access to unobstructed MoEsc
routes to reach a place of assembly in the event of a fire.

The second measure involves deleting prescriptive requirements from
the Uniform Building By-Laws 1984 as 0of 2022. This measure affects eight
prescriptive requirements. One of the deleted prescriptive requirements in
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the Uniform Building By-Laws 1984 as of 2022 is the requirement on storey
exits, as specified in the UBBL 84'— 167 (1). In the Uniform Building By-
Laws 1984 as of 2015, it was mandated that a building must have at least
two-storey exits, positioned no closer than 4.5m. These storey exits should
also be arranged within the maximum travel distance outlined in the Seventh
Schedule of the UBBL 1984. This requirement is crucial to ensure occupants
have sufficient exits and can reach them reasonably during a fire. However,
the Uniform Building By-Laws 1984 as of 2022 removes this requirement.
While this removal allows more flexibility in building design, designers
must calculate the egress capacity to ensure that the MoEsc complies with
the requirements.

The third measure involves substituting prescriptive requirements in
the Uniform Building By-Laws 1984 as of 2022. This measure includes
fifteen prescriptive requirements. One of the prescriptive requirements
substituted in the Uniform Building By-Laws 1984 as of 2022 is the
requirement on maximum travel distance, as mandated in UBBL 84' —
165 (3) and the Seventh Schedule of UBBL 84'. In the Uniform Building
By-Laws 1984 as of 2015, the maximum travel distance was set at 15m
from any point in the room to ensure that individuals could reach a point
of safety within 15m or less. However, the Uniform Building By-Laws
1984 as of 2022 sets a more stringent requirement, reducing the maximum
travel distance to 9m from any point in the room. This change ensures
that individuals can reach a point of safety within a shorter distance. Both
Amendments specify maximum travel distances under the Seventh Schedule
of UBBL 1984.

The fourth measure involves amending prescriptive requirements in
the Uniform Building By-Laws 1984 as of 2022. This measure includes six
prescriptive requirements. One of the amended prescriptive requirements
in the Uniform Building By-Laws 1984 as of 2022 is regarding ventilation
and a lighted staircase, as specified in the UBBL 84' — 111. The Uniform
Building By-Laws 1984 as of 2015 already required adequately lighted and
ventilated staircases. However, the Uniform Building By-Laws 1984 as of
2022 further specify that staircases should be appropriately lighted with an
average illuminance level of at least 100 lux. The Uniform Building By-
Laws 1984 as of 2022 also addresses the necessary level of illuminance for
staircases, which is now set to be less than 100 lux. Adequate illuminance
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is crucial for occupants to have clear vision, especially during evacuations
during a fire (Degala, 2017; Jaafar et al., 2022; Jaafar & Abdul Talib, 2017).

The fifth measure involves maintaining prescriptive requirements from
the Uniform Building By-Laws 1984 as of 2015. This measure includes
32 prescriptive requirements. One maintained requirement pertains to exit
routes, as specified in the UBBL 84' — 169. The exit route requirements in
the Uniform Building By-Laws 1984 as of 2015 and the Uniform Building
By-Laws 1984 as of 2022 remain unchanged. They emphasise that the
width of an exit route should not decrease along its path of travel. This
requirement ensures that exit routes maintain a consistent width throughout
the MoEsc routes, preventing potential bottlenecks or obstructions that could
hinder safe evacuation for occupants in the event of a fire (Sanni-Anibire
& Hassanain, 2015; Zhang et al., 2019).

CONCLUSION

This study is relevant to student hostel management, architects, and
the broader built environment field. It acknowledges the importance of
integrating passive and active fire protection measures to ensure safe
evacuation routes. This area has been overlooked in current research,
particularly in the context of student hostels.

This paper compares the evolution of MoEsc requirements between the
Uniform Building By-Laws 1984 as 0f 2015 and the Uniform Building By-
Laws 1984 as 0f 2022. The Uniform Building By-Laws 1984 contents were
analysed and grouped into seven design criteria: travel distance, door, exit,
staircase, emergency lighting, communication and power system, signage,
and fire-fighting requirements. Five types of measures are identified based
on 72 prescriptive requirements related to MoEsc: (i) inserted prescriptive
requirement, (ii) deleted prescriptive requirements, (iii) substituted
prescriptive requirements, (iv) amended prescriptive requirements, and (v)
maintained prescriptive requirements.

The analysis provides invaluable insights for policymakers, architects,

and engineers involved in building design and fire safety by delineating
regulatory changes, such as newly added, removed, substituted, amended,
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and maintained prescriptive requirements. By shedding light on the
motivations behind these changes, this research could impact future updates
to building laws. Furthermore, the study's findings have the potential to shape
policy and regulatory changes in building safety, particularly those related
to evacuation routes, as policymakers and regulatory bodies can utilise these
results and recommendations to bolster existing regulations. The primary
goal is to underscore the importance of the findings to stimulate positive
changes in the broader context of building safety regulations.

In addition to its practical implications, this research holds the
potential to enhance building safety regulations, particularly those related
to evacuation routes, thereby ensuring the safety and welfare of occupants
in various building environments, specifically student hostels. The findings
could serve as a guide to minimise the potential for accidents and casualties
during emergencies, particularly fires, by implementing effective evacuation
requirements for student hostels. As this paper only distinguishes the
evolution of escape requirements between the Uniform Building By-Laws
1984 as of 2015 and the Uniform Building By-Laws 1984 as 02022, further
study is needed to distinguish the global perspective on MoEsc regulation
for student hostels.
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