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Abstract

Dhaka MRT Line-6, inaugurated in December 2022, marks Bangladesh's first mass rapid transit system and a
critical step toward sustainable urban mobility. This study evaluates its safety provisions, focusing on Platform
Screen Doors (PSDs) and emergency evacuation systems - through a qualitative comparative analysis with
established systems in London, New York, Beijing, and Jakarta. Primary data were collected via field
observation and official documents, and analyzed using thematic content analysis to benchmark safety standards.
Findings reveal that while half-height PSDs at all MRT Line-6 stations reflect advanced foresight, surpassing
even some older systems, the lack of accessible evacuation protocols and responsive emergency guidance
systems significantly weakens overall emergency preparedness. Moreover, mature networks show more robust
practices in staff training and disability-inclusive emergency planning. The paper recommends enhancing staff
readiness, integrating responsive guidance tools, and strengthening public awareness to align with global best
practices. This research offers actionable insights for transit planners and policymakers in developing contexts,
emphasizing the need for safety systems that are both technologically sound and socially inclusive.
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1 Introduction

Mass Rapid Transit (MRT) is a high-capacity, urban-focused transit system characterized by frequent services
and grade-separated infrastructure. As populations grow and cities expand, the need for efficient, safe, and
inclusive public transportation becomes increasingly urgent, particularly in developing countries facing urban
mobility challenges. MRT is designed to handle large passenger volumes, making them ideal for densely
populated urban areas (Rahman, 2008). Among the key factors that determine the long-term success and
sustainability of MRT systems, safety stands out as a foundational design concern - encompassing passenger
protection on platforms, emergency preparedness, and accessibility for all users, including those with special
needs. In safety engineering, terms like “safety” and “security” may overlap but often carry different meanings.
For instance, “incident” may imply a minor event in safety, but a breach in security. “Risk” refers to a
quantifiable measure which is the product of probability of an adverse event and the severity of its potential
consequences, while “safety” indicates a state where this risk remains within acceptable limits (Piétre-
Cambacédeés & Bouissou, 2013).

There have been several notable studies on platform safety analysis for passengers and emergency evacuation
systems of metro rail or urban rail systems around the world. Kyriakidis et al. (2013) performed a global safety
analysis on 17 major global metro railways, proposing measures to improve metro railway safety based on the
best practices observed among the metros. Seriani et al. (2023) analyzed the safety line design at the platform
edge in metro stations of Chile, focusing on new design and safety standards at the train-platform interface. Hall
et al. (2023) performed a detailed analysis on pedestrian-related accidents in New York City Subway, and found
out that accidents at platforms were the most common, suggesting proactive safety measures. Xing et al. (2019)
found Platform Screen Doors to be significantly effective for preventing metro suicides in China. Liu et al.
(2019) explored the knowledge structure, trends and research evolution of urban rail transit safety through 1249
research papers and stated emergency evacuation in stations is one of the most prominent current frontiers in this
field. Kallianiotis et al. (2018) performed a comparative evaluation of evacuation methods in underground metro
stations of Greece, while Lu et al. (2024) studied safety design for evacuation during fire incidents in metro
stations.

The Dhaka MRT Line-6 is the first mass rapid transit line launched in December 2022 under the Dhaka Mass

Rapid Transit Development Project, executed by the Dhaka Mass Transit Company Limited (DMTCL). This
marks a transformative step in addressing the capital city’s critical transportation issues, showing a new horizon
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for socio-economic and environmental sustainability (Roy et al., 2025). Despite the rapid expansion of metro
systems in developing countries, there is limited research on how newly introduced systems address critical
safety components such as platform barriers and emergency evacuation. In Bangladesh, such scholarly
evaluations remain scarce, especially for the recently launched Dhaka MRT Line-6. Dhaka Transport
Coordination Authority (2014) has highlighted the safety standards to be followed by DMTCL in the
construction and operation of Dhaka MRT in the Technical Standards for the MRT in Bangladesh. Apart from
this, only Khan et al. (2024) performed such study in Bangladesh, discussing on the disability-inclusive
emergency evacuation planning for Dhaka MRT stations.

This paper addresses this gap in this context, providing a valuable opportunity to assess whether the safety
systems implemented align with global standards. Evaluating these features not only informs local improvements
but also contributes to broader knowledge relevant to other developing urban areas introducing or expanding
metro systems.

The objectives of this study are -
= To examine the current design, functionality, and operational standards of Platform Screen Doors
(PSDs) and emergency evacuation systems implemented in Dhaka MRT Line-6.
= To compare these safety provisions with those of four internationally recognized metro systems - the
London Underground, New York City Subway, Beijing Subway, and Jakarta MRT, to establish a
comparative benchmark.
= To identify key strengths, gaps, and areas of improvement in the safety framework of Dhaka MRT Line-
6.
= To recommend actionable measures to enhance platform safety and emergency preparedness for Dhaka
and other emerging metro networks.
Through these objectives, the study seeks to provide evidence-based insights to guide the development of safer,
more resilient urban rail systems in Bangladesh and similar developing contexts.

2 Contribution

This study contributes to urban transport literature by offering one of the first structured safety evaluations of
Dhaka MRT Line-6. It introduces a comparative framework based on globally recognized safety practices,
providing actionable insights for transit policy and design in similar developing contexts.

3 Methodology

This study adopts a qualitative research approach to evaluate the platform safety and emergency preparedness of
Dhaka MRT Line-6 in comparison with selected international metro systems. The primary objective is to identify
strengths and limitations in the design and implementation of safety mechanisms in the context of a newly
operational metro system in a developing country.

The study followed a four-stage qualitative analytical framework -
1) defining the scope and safety parameters.
2) collecting data through field observation and document review.
3) thematically classifying safety features.
4) benchmarking the results against international practices.

Data were collected through three main methods: direct field observation, document analysis, and expert
consultation. Field visits were conducted at multiple Dhaka MRT Line-6 stations - Farmgate, Agargaon, Dhaka
University, Shahbag, Uttara South and Uttara North, to observe the physical layout and the presence of two key
safety features - Platform Screen Doors (PSDs) and emergency evacuation facilities. The selected stations
represented a cross-section of the operational MRT line, spanning from the northern terminus to the central
Dhaka locations. Photographic documentation was maintained for visual evidence and subsequent analysis.

Document analysis included the review of Technical Standards for the MRT in Bangladesh by Dhaka Transport
Coordination Authority in 2014, as well as publicly available online resources from London Underground, New
York City Subway, Beijing Subway, and Jakarta MRT operating agencies, such as official websites of respective
transit authorities, technical publications, safety reports, and academic journals. Official safety guidelines,
incident reports, and system specifications were particularly valuable.

Expert consultation involved informal interviews with DMTCL officials and MRT station staff to gather insights
regarding operational challenges, emergency preparedness, and accessibility practices.
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The selection criteria included system maturity, geographical distribution, technological advancement, and
relevance to Bangladesh's context. London Underground was selected as it represents one of the oldest and most
developed metro systems in the world, offering valuable insights into time-tested safety practices and
evolutionary adaptations. New York City Subway was chosen due to its extensive network, high ridership, and
unique operational challenges in a densely populated urban environment. Beijing Subway represents one of
Asia's most rapidly expanding metro systems with contemporary technology and safety features, providing
relevant parallels for Dhaka's developing system. Jakarta MRT was selected as it represents a new system in a
developing Southeast Asian context with similar socioeconomic conditions and urban challenges to Bangladesh.
This selection provides a balanced mix of established and newer systems, Western and Asian contexts, and
varying approaches to safety management, enabling a comprehensive comparative framework for assessing
Dhaka MRT Line-6.

Comparative analysis was conducted thematically, mapping observed features of Dhaka MRT Line-6 against
global benchmarks to identify gaps, strengths, and areas for improvement. This methodology enabled an
evidence-informed evaluation of MRT Line-6’s safety framework, tailored to the context of developing urban
transport systems.

4 Comparative Analysis of Safety Features

4.1 Platform Screen Doors (PSDs)

Platform Screen Doors (PSDs) operate only during boarding and alighting, significantly reducing the risk of
track-related accidents. They also help prevent suicide or homicide attempts, enhancing overall passenger safety.
In addition to safety benefits, PSDs improve operational efficiency by lowering labor requirements and help
maintain track cleanliness by minimizing litter, thus reducing fire hazards and service disruptions.

Stations on Dhaka MRT Line-6 have been equipped with half-height PSDs, with a length spanning the length of
the platform. However, steel fences are also seen as barriers, usually provided along the end lengths of the MRT
Line-6 platforms.

Most of the stations on London Underground, unlike Dhaka MRT Line-6, have been equipped with full-height
PSDs i.e., screen doors equal to the height of the rolling stock. Despite having provision for PSDs in stations on
the Northern Line, they are yet to be equipped with such barrier features.

However, stations on the New York City Subway are the only example in this study where PSDs are not
implemented, due to several technical and operational challenges resulting in high installation and maintenance
costs. As an experimental phase, some stations have recently been equipped with four feet tall metal fences. On
the contrary, stations in both Beijing Subway and Jakarta MRT are provided with a mixture of full-height and
half-height PSDs.
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Figure 1. PSDs at Agargaon Station (Left) and Steel Fences at Uttara North Station (Right)

4.2 Emergency Evacuation System

Each station of Dhaka MRT Line-6 includes four designated exits designed to support efficient emergency
evacuation. During regular operations, all exits remain open for passenger use. Outside operating hours, only one
exit stays open for staff access, while the others are closed with shutters. In emergencies during non-operating
hours, these shutters are programmed to open automatically to ensure safe evacuation.
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Figure 2. Four Exit Points Shown in a Schematic Diagram (Marked A,B,C,D) at Uttara North Station

In the event of an emergency, passengers can communicate directly with the train operator using the Emergency
Call Button available in each train car, with clear usage instructions displayed in both Bangla and English. If
evacuation becomes necessary, operators guide passengers to use the Emergency Exit, supported by illustrated
instructions for safe and orderly egress. Elderly individuals and passengers with special needs depend heavily on
lifts and escalators for safe movement within MRT Line-6 stations. However, these systems become inoperable
during emergencies, potentially leaving vulnerable passengers without means of evacuation. Currently, DMTCL
lacks specific evacuation protocols for these groups, raising serious concerns about their safety.

Figure 3. Emergency Call Button (Left) and Instructions to Open Emergency Doors inside Train Cars (Right) of
Dhaka MRT Line-6

In London Underground, Emergency exits at stations lead to stairways connecting to street-level exits, with
passengers guided by automated announcements or station staff during evacuations. In train compartments, red
emergency alarms allow passengers to alert the driver, who then initiates evacuation depending on the train’s
location - either at the station or the next one if within a tunnel. Emergency exit doors are provided within train
carriages to support the evacuation process. For elderly and special needs passengers, dedicated evacuation
routes are implemented with assistance from station staff trained in disability awareness.

Help Points and emergency intercom buttons in New York City Subway stations and train cars allow passengers
to communicate directly with emergency personnel. Emergency exits are positioned near turnstiles, and trained
staff assist with safe evacuations. Passengers with disabilities are provided with tailored evacuation support,
including efforts to retain mobility devices when possible. Audio-visual announcements guide passengers with
visual or hearing impairments, and early identification to staff is encouraged for timely assistance during
emergencies.

Similar to Dhaka MRT Line-6, each train car in Beijing Subway is equipped with an Emergency Call Button,
enabling passengers to alert the operator during emergency situations. Moreover, station floors feature
responsive evacuation signage that illuminates during emergencies, guiding passengers to the nearest safe exit.

Passengers in Jakarta MRT can communicate directly with the train operator during emergencies using the
Emergency Intercom button located inside the carriage. Clear bilingual instructions in Indonesian and English
are provided onboard for operating the Emergency Door. Additionally, stations are equipped with designated
emergency exits and clearly marked evacuation routes.
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Beyond individual feature comparisons, certain thematic trends emerge across the systems analyzed. The
analysis reveals a pattern where newly implemented MRT systems (e.g., Jakarta, Dhaka) prioritize physical
infrastructure (e.g., PSDs), while older systems (e.g., London, New York City) have more mature emergency
protocols and disability-inclusive evacuation practices. This indicates a shift in safety priorities based on system
maturity and socio-economic context.

5 Findings and Recommendations for Safety Enhancement

Based on the comparative analysis of platform safety and emergency evacuation systems of Dhaka MRT Line-6
with four other global MRT systems, revealed three significant findings —

= The half-height Platform Screen Doors (PSDs) at all Dhaka MRT Line-6 stations reflect a progressive
planning foresight in the system’s development, surpassing older systems like the New York City
Subway and parts of the London Underground where PSDs are still being phased in.

= The lack of accessible evacuation features and responsive emergency guidance systems for elderly and
special-needs passengers creates a significant gap in Dhaka MRT Line-6’s emergency preparedness
compared to systems in London, New York, and Beijing.

= Global metro systems demonstrate more robust and layered emergency response mechanisms with
trained staff, emergency response teams and extensive training programs on disability awareness, which
underscores the need for continued development of emergency capabilities of Dhaka MRT Line-6.

According to the comparative analysis and findings from this study, following recommendations are proposed to
enhance the safety of Dhaka MRT Line-6 -

= Drawing from London Underground's comprehensive approach, implementing staff training programs
specifically focused on assisting passengers with disabilities would significantly enhance service
quality. The installation of more responsive tactile guidance systems throughout stations, similar to
those in Beijing Subway, would improve navigation for passengers with special needs.

= Developing comprehensive standard operating procedures with regular staff training would ensure
consistent and effective responses during incidents.

= Installing emergency help points at more locations throughout stations with direct connections to
control centers would improve passenger safety. Moreover, developing a comprehensive public
awareness campaign regarding safety procedures, emergency protocols, and proper system usage would
foster a safety-conscious culture among passengers.

6 Limitations
This study faced two limitations that should be acknowledged, which are following -

=  Primary limitation of this study was the limited availability of detailed technical documentation
regarding the specific safety technologies implemented in Dhaka MRT Line-6. Access to maintenance
records, incident reports, and operational statistics was constrained, limiting the depth of analysis
possible.

=  The methodology employed was qualitative, relying on available documentation, observational data and
photographic evidence rather than quantitative metrics or extensive field testing.

7 Conclusions

This study examines the safety features of Dhaka MRT Line-6 in comparison with established MRT systems
around the world, including London Underground, New York City Subway, Beijing Subway, and Jakarta MRT.
Through detailed analysis of key safety components such as Platform Screen Doors (PSDs) and emergency
evacuation systems, this research provides insights into the strengths, gaps and potential areas for improvement
in Dhaka's newly introduced MRT system. The findings not only inform upgrades to Dhaka MRT Line-6 but
also offer guidance for other cities in South Asia introducing new metro systems.
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