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ABSTRACT

This fire risk assessment highlights potential hazards and safety concerns in a three-storied apartment building with six flats, car parking,
children's play area, and other amenities. A key concern is the waste dump under the staircase, which poses a significant fire risk due to
the potential for ignition and rapid spread of fire. Furthermore, the adjacent vacant land with uncontrolled waste dumping, including
flammable materials, increases the risk of fire spreading to the apartment building. The building's design and layout, including the
staircase and lift, may not provide safe access and egress for occupants in case of an emergency. Additionally, inadequate waste
management practices in the building and surrounding area can lead to fire hazards and health risks. The lack of proper fire safety
measures, such as fire alarms and suppression systems, may exacerbate these risks. To mitigate these risks, it is essential to implement
proper waste management systems, conduct regular fire safety assessments, and install fire safety equipment. Developing emergency
plans and conducting regular drills can also ensure occupants are prepared in case of a fire or other emergency. By addressing these
concerns and implementing recommended measures, the apartment building can reduce the risk of fires and ensure a safer environment
for its occupants.
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1.Introduction

Apartments have become increasingly popular due to various factors:

1. Urbanization: As people move to cities for better opportunities, apartments provide a convenient and space-efficient
way to accommodate growing populations.

2. Land scarcity: With limited land available in urban areas, apartments offer a way to maximize land use and provide
more housing units.

3. Affordability: Apartments can be more affordable than single-family homes, making them an attractive option for first-
time buyers, students, and young professionals.

4. Amenities: Apartments often come with shared amenities like security, maintenance, and recreational facilities,
enhancing the quality of life for residents.

5. Lifestyle: Apartments can offer a more convenient and flexible lifestyle, especially for those who value proximity to
work, public transportation, and urban amenities.

Shift from Linear Houses: In the past, linear houses were more common, and they still are in many parts of the world.
However, apartments have become increasingly popular due to the benefits mentioned above. While linear houses can
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provide a more peaceful living environment with minimal risks, apartments can offer a unique set of benefits that appeal
to many people.

Necessity for Apartments
Apartments are necessary to:

1. Address housing shortages: Apartments help address housing shortages in urban areas, providing more housing units
and options for residents.

2. Support sustainable development: Apartments can be designed and built with sustainability in mind, reducing the
environmental impact of housing.

3. Cater to diverse needs: Apartments can cater to diverse needs, from affordable housing to luxury living, and from singles
to families.

Overall, apartments have become an essential part of modern urban living, offering a unique set of benefits and
opportunities for residents.

Fire safety is a critical concern for residential buildings, particularly apartment complexes where multiple families live in
close proximity. A fire can have devastating consequences, including loss of life, property damage, and emotional trauma.
Therefore, it is essential to conduct a thorough fire risk assessment to identify potential hazards and implement measures
to mitigate them. This assessment will examine the fire safety risks associated with a three-storied apartment building,
highlighting areas of concern and providing recommendations for improvement.

2.Literature Survey

Risks in Apartment Life and Their Remedies

Apartment living, while offering numerous benefits, also poses various risks that can impact the safety, security, and well-
being of residents. This literature survey highlights some of the key risks associated with apartment living and explores
potential remedies.

Fire Risks: Electrical fires: Faulty wiring, overloaded sockets, and electrical malfunctions can lead to devastating fires
(Sungjoo Hwang et al, 2024). Kitchen fires: Unattended cooking, grease buildup, and faulty appliances can cause kitchen
fires (Guokai Li et al, 2023). Remedies: Regular electrical inspections, fire-resistant materials, and fire suppression systems
can mitigate fire risks (Mubarak Aldossary et al, 2023).

Security Risks: Break-ins: Inadequate security measures, such as lack of CCTV cameras or secure doors, can increase the
risk of break-ins (Lei Su et al, 2022). Theft: Unsecured common areas and lack of resident vigilance can contribute to theft
(Wang Y et al, 2021). Remedies: Implementing robust security measures, such as access control systems and CCTV
cameras, can enhance resident safety (Zhang et al, 2024).

Health Risks: Air quality: Poor ventilation and indoor air pollution can lead to health issues, such as respiratory problems
(Rahandjo et al, 2020). Noise pollution: Excessive noise levels can cause stress, anxiety, and sleep disturbances (Kumar et
al, 2023). Remedies: Improving ventilation systems, using air purifiers, and implementing noise-reducing measures can
mitigate health risks (wang L et al, 2021).

Environmental Risks: Water damage: Leaks, flooding, and poor maintenance can cause water damage and mole growth
(Wang et al, 2021). Waste management: Inadequate waste disposal and recycling can lead to environmental hazards
(Nimsyat et al, 2017). Remedies: Regular maintenance, proper waste disposal, and recycling programs can reduce
environmental risks (Zhang et al, 2016).
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By understanding these risks and implementing effective remedies, apartment residents, managers, and policymakers can
work together to create safer, healthier, and more sustainable living environments.

3.Case studies

Here are some of the worst-case studies with maximum damage hazards in apartments and buildings in India:

Fire Disasters

- Uphaar Fire Tragedy (1997): A devastating fire broke out at the Uphaar Cinema in Green Park, Delhi, during a movie
screening, resulting in 59 deaths, mostly due to suffocation and stampede.

- AMRI Hospital Fire (2011): A massive fire occurred at the AMRI Hospital in Kolkata, killing 93 people, mostly due to
asphyxiation caused by smoke spreading through the air-conditioning system.

- Mundi Dabwali Fire Tragedy (1995): A fire broke out in a pandal during an annual school function in Haryana, resulting
in 300 deaths, mostly school children, due to a short circuit and lack of emergency exits.

- Kumbakonam School Fire (2004): A fire occurred in a school in Tamil Nadu, killing 94 children, due to poor
infrastructure, lack of ventilation, and inadequate emergency exits.

- Anaj Mandi Fire Tragedy (2019): A massive fire broke out in a factory building in Delhi, killing 43 people, mostly
laborers, due to poor safety measures and inadequate emergency exits.

Building Collapses

- Rana Plaza Collapse (2013): A commercial building collapsed in Savar, Bangladesh, killing 1,134 people, due to poor
construction and inadequate safety measures.

- Thane Building Collapse (2013): A building under construction collapsed in Thane, Mumbai, Killing 74 people, due to
poor construction and lack of safety measures.

- Dharwad Building Collapse (2019): A commercial complex collapsed in Dharwad, India, killing 19 people, due to poor
construction and inadequate safety measures.

4.0Objective

1. Identify potential fire hazards: Highlight the possible causes of fires in apartment buildings, such as electrical
malfunctions, kitchen fires, and waste management issues.

2. Assess fire risks: Evaluate the likelihood and potential impact of fires in apartment buildings, considering factors like
building design, occupant behavior, and safety measures.

3. Provide recommendations: Offer practical suggestions for mitigating fire risks, such as implementing fire safety
measures, conducting regular inspections, and promoting occupant awareness and education.

4. Enhance fire safety: Ultimately, the article aims to contribute to a safer living environment for apartment residents by
raising awareness about fire risks and promoting proactive measures to prevent fires.

By achieving these objectives, the article can help apartment residents, building managers, and policymakers take informed
steps to reduce the risk of fires and create a safer, more secure living environment.

5. Methodology
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1. Literature review: Conduct a comprehensive review of existing research on fire risks in apartment buildings, including
studies on fire causes, consequences, and prevention measures.

2. Case studies: Analyze real-life case studies of fires in apartment buildings to identify common causes, consequences,
and lessons learned.

3. Risk assessment framework: Develop a risk assessment framework to evaluate the likelihood and potential impact of
fires in apartment buildings, considering factors like building design, occupant behavior, and safety measures.

4. Expert consultation: Consult with fire safety experts, building managers, and other stakeholders to gather insights and
validate the findings.

5. Data analysis: Analyze data on fire incidents in apartment buildings, including statistics on causes, consequences, and
response times.

6. Recommendations: Based on the findings, develop practical recommendations for mitigating fire risks in apartment
buildings, including fire safety measures, occupant education, and emergency preparedness.

7. Data Collection: 1. Secondary data: Collect data from existing research, case studies, and statistics on fire incidents in
apartment buildings. 2. Primary data: Collect data through expert consultations, surveys, or interviews with apartment
residents, building managers, and fire safety professionals.

8. Data Analysis: 1. Qualitative analysis: Analyze qualitative data from case studies, expert consultations, and surveys to
identify themes, patterns, and insights. 2. Quantitative analysis: Analyze quantitative data on fire incidents, including
statistics on causes, consequences, and response times.

By following this methodology, the article can provide a comprehensive and informed assessment of fire risks in apartment
buildings, along with practical recommendations for mitigation and prevention.

6. Fire risk assessment

To conduct a comprehensive fire risk assessment for a three-storied apartment building, the following data would be useful:

Building Data
1. Building design and layout: Floor plans, architectural drawings, and building specifications.
2. Construction materials: Types of materials used for walls, floors, roofs, and facades.

3. Age and condition: Age of the building, maintenance history, and current condition.

Fire Safety Systems

1. Fire alarms and detection systems: Type, location, and maintenance records.
2. Fire suppression systems: Type, location, and maintenance records.

3. Emergency lighting: Type, location, and maintenance records.

4. Fire extinguishers: Type, location, and maintenance records.

Occupancy and Usage

1. Number of residents: Total number of residents, including occupants with disabilities.
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2. Occupancy patterns: Typical occupancy patterns, including peak hours and nighttime occupancy.

3. Commercial or industrial activities: Any commercial or industrial activities conducted within the building.

Electrical and Mechanical Systems
1. Electrical system: Age, condition, and maintenance records of electrical systems, including wiring and circuit breakers.

2. Mechanical systems: Age, condition, and maintenance records of HVAC, plumbing, and other mechanical systems.

Emergency Preparedness:
1. Emergency plans: Existence and content of emergency plans, including evacuation procedures.
2. Fire drills: Frequency and effectiveness of fire drills.

3. Resident education: Level of fire safety education and awareness among residents.

Other Relevant Data
1. Fire incident history: Any previous fire incidents or near-misses within the building.
2. Maintenance records: Records of regular maintenance, repairs, and upgrades.

3. Compliance with regulations: Compliance with local fire safety regulations and codes.

7. Building data

Figure 1 Apartment Location Layout
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Figure 2 Three Storied Apartment

The selected apartment building is a three-storied structure with six 1BHK flats, each measuring 20' x 40'. The building
has two flats on each floor, namely the first floor (FF), second floor (SF), and third floor (TF). The ground floor is utilized
for car parking, a children's play area, a watchman cabin, staircase, and a lift. The building is approximately 7 years old
and was fully whitewashed last year.

8 X 11
PATIO
(s
. )
17" X 19
«2
1 105' X115

3' X 16'STOOP

Figure 3 House Plan of 20’ x 40” Flat

Unfortunately, the building lacks proper fire safety systems, with the exception of a single fire extinguisher located near
the lift, which is also not properly maintained. The building is occupied by a total of 20 members.
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Table 1 Occupancy Details

Gender Age Nos
Female Above 60 1
Female 50 — 60 1
Female 40 — 50 2
Female 20 -40 3
Female Below 20 2
Child Below 5 years 2
Male 50 - 60 4
Male 20 -50 3
Male 20-5 2

The occupancy pattern of the building is notable, with the lowest occupancy during peak hours and the highest occupancy
during late nights and holidays. There are no commercial or industrial activities conducted within the building.

The electrical system, which is approximately 7 years old, is concealed. Similarly, the mechanical system is also around 7
years old, and each of the 6 flats is equipped with one air conditioner. Unfortunately, there is no emergency preparedness
plan in place, and residents lack awareness about emergency procedures.

Based on the above building data, here are some key observations and potential fire safety concerns:
Key Observations:

1. Lack of fire safety systems: The building lacks proper fire safety systems, including fire alarms, suppression systems,
and emergency lighting.

2. Inadequate fire extinguisher maintenance: The single fire extinguisher near the lift is not properly maintained.

3. Occupancy patterns: The building is most occupied at night and during holidays, which can increase the risk of fire-
related incidents.

4. Electrical and mechanical systems: The electrical and mechanical systems are 7 years old, which may pose a risk if not
properly maintained.

8. Potential Fire Safety Concerns

1. Electrical fires: The concealed electrical system may pose a risk of electrical fires if not properly maintained.
2. Kitchen fires: The 6 air conditioners and potential cooking activities in the flats may increase the risk of fires.

3. Overcrowding: The building's occupancy pattern, with maximum occupancy at night and during holidays, may lead to
overcrowding and increased risk of fire-related incidents.
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Recommendations

1. Install fire safety systems: Install proper fire safety systems, including fire alarms, suppression systems, and emergency
lighting.

2. Maintain fire extinguishers: Regularly inspect and maintain fire extinguishers throughout the building.

3. Conduct fire safety training: Provide fire safety training to residents and staff, including evacuation procedures and
emergency response.

4. Regularly inspect electrical and mechanical systems: Ensure that electrical and mechanical systems are regularly
inspected and maintained to prevent potential fires.

By addressing these concerns and implementing these recommendations, the building can reduce the risk of fire-related
incidents and provide a safer environment for its residents.

9. Discussion

Based on the provided data, here are some safety concerns in the apartment building:

Fire Safety Concerns
1. Lack of fire safety systems: The building lacks proper fire safety systems, including fire alarms and suppression systems.
2. Inadequate fire extinguisher maintenance: The single fire extinguisher near the lift is not properly maintained.

3. Electrical fire risk: The concealed electrical system may pose a risk of electrical fires if not properly maintained.
General Safety Concerns

1. Overcrowding: The building's occupancy pattern, with maximum occupancy at night and during holidays, may lead to
overcrowding and increased risk of accidents.

2. Children's play area safety: The children's play area on the ground floor may pose a risk if not properly maintained or
supervised.

3. Watchman cabin safety: The watchman cabin may not be equipped with necessary safety equipment or communication
devices.
Emergency Preparedness Concerns

1. Lack of emergency preparedness plan: The building lacks an emergency preparedness plan, including evacuation
procedures and emergency response.

2. No fire safety training: Residents and staff may not have received fire safety training, which can increase the risk of
injuries and fatalities in case of a fire.

Recommendations
1. Install fire safety systems: Install proper fire safety systems, including fire alarms and suppression systems.

2. Develop an emergency preparedness plan: Develop an emergency preparedness plan, including evacuation procedures
and emergency response.
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3. Provide fire safety training: Provide fire safety training to residents and staff.

4. Regularly inspect and maintain safety equipment: Regularly inspect and maintain safety equipment, including fire
extinguishers and electrical systems.

By addressing these safety concerns and implementing these recommendations, the apartment building can provide a safer
environment for its residents.

10. Conclusion

The fire risk assessment of the three-storied apartment building highlights several safety concerns that need to be addressed
to prevent potential fires and ensure the safety of its residents. The lack of proper fire safety systems, inadequate fire
extinguisher maintenance, and absence of emergency preparedness plans are significant concerns that require immediate
attention. To mitigate these risks, it is essential to install proper fire safety systems, develop an emergency preparedness
plan, and provide fire safety training to residents and staff. Regular inspections and maintenance of safety equipment,
including electrical systems, are also crucial to preventing potential fires. By taking proactive measures to address these
safety concerns, the apartment building can reduce the risk of fire-related incidents and provide a safer environment for its
residents.
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