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Abstract— Fire can be useful tool, but it can also be a deadly 

nightmare. As the old proverb states, it is a good servant but 

a bad master. Safety management is a very important aspect 

of planning in every form of infrastructure, and especially 

for a hospital building. Fire can cause irreparable losses, to 

any hospital. Hospitals are infrastructures with a  high 

density of life in terms of patients, doctors, staff etc. 

therefore utmost care needs to be taken and precautions 

followed to take in good safety measures and practices 

amongst planners, employees and health care workers in any 

hospitals. The aim of the study is to investigate the relevant 

fire safety management systems in hospital buildings. The 

scope of this study has been focused on the information 

gathering in various hospital in Amravati city, in order to 

accessing the existing state of fire safety management in 

Amravati city. The information is collected in the form of 

questionnaire from the hospital users, competent concerned 

gov dept., and the fire safety implementation personnel. The 

gathered information is then process to identify the current 

scenario of fire safety management of various hospitals. Fire 

safety management status is then categorized in the form of 

structure arrangement, water system management, 

equipment management, and organizational setup & 

electrical installation management. 

Keywords: Hospital Fires, Evacuation, Emergency, Fire 
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I. INTRODUCTION 

A. Disasters 

Disasters have always been a part of life historically, they 

have been considered punishment from the gods. Today the 

attitude towards disasters is changing, as are our capabilities 

to mitigate the impact of the events responsible for them. 

There are various definitions regarding disasters. 

However, the United Nations International Strategy for 

Disaster Reduction has produced a terminology for disaster 

risk reduction that is used as a worldwide standardized 

source of definitions (UNISDR 2009). A disaster is defined 

as a serious disruption of the functioning of a community or 

a society involving widespread human, material, economic 

or environmental losses and impacts, which exceed the 

ability of the affected community or society to cope using its 

own resources. 

Disaster impacts may include loss of life, injury, 

disease but also other negative effects on human physical, 

mental, and social well-being, together with damage to 

property, destruction of assets, loss of services, social and 

economic disruption and environmental degradation. 

All disasters are related to events of a specific 

hazard or a combination of hazards that result in damage to 

a society. A hazard is anything that may pose a danger and 

has the potential to adversely affect human health, property, 

activity and/or the environment. Often, a hazard can be 

described as contained energy, or it can induce a reaction. 

An event occurs when the hazard is realized or 

becomes manifest and has the potential to negatively affect 

living beings and/or their environment. Such occurrences 

have a characteristic type of onset, intensity, duration, scale 

and magnitude. 

Impact is defined as the actual process of contact 

between an event and a society with both positive and 

negative influences on the society and environment. 

Damage is the negative result of an impact. A damage 

containing sufficient magnitude results n a disaster. The 

process from hazard to disaster is shown in figure 1 

 
Fig. 1: Processes from Hazard to Disaster 

There are factors that can affect this process, of which 

vulnerability and resilience are critical. Vulnerability 

includes the characteristics and circumstances of a 

community or system that make it susceptible to the 

damaging effects of a hazard. It depends on various 

physical, social, economic and environmental factors of the 

involved community. The degree of vulnerability depends 

also upon the resilience of the society at the time of the 

event (Figure 2). Resilience is the ability of a system 

community or society exposed to hazards to resist absorb, 

accommodate to and recover from the effects of a hazard in 

a timely and efficient manner, including preservation and 

restoration of its essential basic structures and functions.  

Resilience is comprised of three elements: (1) the 

absorbing capacity, (2) the buffering capacity and (3) 

response to the event and recovery from the damage 

sustained. 
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Fig. 2: Relational have vulnerability and resilience 

and frightened us. Without fire, civilization would 

be radically different. In fact, it might not even exist. 

However, the cost of fires which get out of control is high, 

and an average of two to three people die in fires each day in 

India.  

Hospitals are key factors to provide emergency 

preparedness in most communities and are expected to be 

fully functional at the time of major incidents/disasters. 

Total building fire protection for life safety is more 

necessary in Hospitals than in other occupancies because of 

the nature of the occupants. A majority of the occupants in 

Hospital are incapable of self evacuation or are ambulatory 

and incapable of perceiving a fire threat and choosing a 

rational response. 

II. OBJECTIVE 

Fire safety design of building should be assurance of life 

safety, property protection and continuity of operations. 

III. METHODOLOGY 

This study focuses on minor data significant to fire accidents 

in hospitals globally. A survey over mishaps in hospital fires 

till the present scenario was done through rereading the 

internet, articles, newspapers, investigation, and other 

reports. In the history of fire building, heterogeneous fire 

incidents were perceived. A detailed study on fire safety 

management for hospital buildings were used here.  

IV. RESULT & DISCUSSION 

Total building fire protection for life safety is more 

necessary in Hospitals than in other occupancies because of 

the nature of the occupants, majority of the occupants in 

Hospital are incapable of self evacuation or are ambulatory 

and incapable of perceiving a fire threat and choosing a 

rational response. The aim therefore must be to ensure that, 

if possible, outbreaks of fire do not occur and that if and 

when they do occur, they are rapidly detected, effectively 

controlled and quickly extinguished. This means that overall 

fire safety will depend on Fire Management System 

employed in the form of Building Structural Arrangement, 

Water System Management, Equipment Management, 

Organizational Setup, and Electrical Installation 

Management of Hospital Building. 

For accessing the existing State of Fire Safety 

Management of Hospital buildings in Amravati city a 

questionnaire is designs which include number of questions 

framed considering relative importance of each of the fire 

safety management system stated above. The numbers of 

question under each head framed are as per the following 

table. 

Sr. 

No. 
Parameter 

No Of 

questions 

1 Structural Arrangement 25 

2 Water System Management 12 

3 Equipment Management 20 

4 Organization Setup 13 

5 
Electrical Installation 

Management 
25 

Table 1: No of Question respective case of Fire Safety 

Management 

A pie-chart representing relative important of the 

various fire safety management system as per the Standard 

Fire Safety Management Compliance of National Building 

Code (NBC). the percentage distribution of the Fire Safety 

Management Systems like Structural Arrangement, Water 

System Management, Equipment Management, 

Organizational Setup and Electrical Installation 

Management, are as shown below the pie chart. 

 
Fig. 3: Standard Fire Safety Management Compliance as Per 

NBC 

V.  STRUCTURAL ARRANGEMENT FOR FIRE SAFETY 

MANAGEMENT 

M. Ahmad, J. S. Murli** in his paper Entitled “The 

importance of hospital safety in Indian Scenario” identified 

Hospitals need to ensure structural safety, no structural 

safety and functional safety. Safe Hospitals are those that 

have capacity an capability to remain functional and 

operational during and even after disaster. They must be 

physically resilient & structurally, non-structurally, and 

functionally sound be able to maintain continuous operation 

during and after disaster when it is needed most. 

Building Structural Arrangement involve the basic 

parameters of the buildings such as Open Spaces, 

Basements, Means of Escape/Egress, Internal & External 

Staircase, Horizontal Exits, Corridors and Passageways,  

Ramps and Exit Doors. All such parameters are checked for 

different hospitals in Amravati City through a Questionnaire 

Survey as per the standard compliance of Maharashtra Fire 
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Service act 2006, NBC Code 2005. It is observed that 

maximum parameters are up to the mark but some factors 

such as the door & Staircase Enclosure is not having the 2 

hours rating to stand against the fire Disaster. 

After the analysis of questionnaire Survey it 

observed that The Super Specialty Hospital adopted 

maximum Structural Arrangement as compared to other 

hospitals, the results along with bar chart are as shown 

below: 

 
Table 2: Structural Arrangement for Fire safety 

Management 

 
Fig. 4:  Graphical Representation of Structural Arrangement 

VI.  WATER SYSTEM MANAGEMENT FOR FIRE SAFETY 

Al Ameen J Med in his paper Entitled "Fire and Safety 

Standard of Indian Hospitals: A Lesson from AMRI-Kolkata 

Incidence" point out that The AMRI (Advanced Medicare & 

Research Institute) fire has been an eye-opener for the 

government. Various state Govt have declared that the 

provision of Underground /overhead water tank is made 

mandatory for approval of a building plan. Also as per 

Author it is observed that the hospital does not have proper 

entrance for fire brigade vehicles as the passage is blocked 

by many obstructive materials. If these are found to be true 

then definitely a serious crime was done by AMRI authority. 

The department of Fire Services also mandates the 

fulfillment of all fire safety norms and has issued timeline to 

the hospital including private organizations for compliance. 

Water System Management includes Underground 

Static Water Tank, Overhead water tank, Wet Rising Mains, 

Dry Rising Mains, Automatic Sprinkler System, Down 

comer, Hose Reel, Hose Box, etc. All such parameters are 

checked as per the standard compliance for different 

hospitals through a Questionnaire Survey, and it is observed 

that Automatic sprinkler along with down comer system is 

not provided in any of the hospital building. 

From the table below it shows that the Super speciality 

Hospital Adopted maximum parameters regarding Water 

System Management as compared to other hospitals. And 

graphical representation is as shown in bar chart. 

Table 3: Water System Management for fire Safety 

 
Fig. 5: Graphical Representation of water system 

management 

VII. EQUIPMENT MANAGEMENT FOR FIRE SAFETY 

HL Malhotra in his Article "Proposed Code for Fire Safety 

in Buildings for the State of Sao Paulo” Identified Most fire 

start in small way by the ignition of combustible content 

which makes contact with heat source. If the occupants 

become aware of fire at an early stage it can be extinguished 

easily by the help of portable device. Some experience is 

needed in effectively handling portable extinguishers and in 

the hands of trained personnel they have been shown to be 

very effective. With untrained people the chances of their 

effective use are more limited. Equipment Management 

involves installation of various fire safety equipments and 

its maintenance such as Fire Extinguisher, Fire alarm 

system, Fire & Smoke detectors(automatic & Manual) All 

such parameters are checked as per the standerd compliance 

& it is observed that Automatic/Manual fire detection & 

Alarm System & fire pumps are not installed. 

And From the analysis of questionnaire data it is 

observed that PD hospital adopted the least fire frightening 

equipment’s as compared to other hospital buildings. 
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Table 4: Equipment Management for Fire safety 

 
Fig. 6: Graphical Representation of Equipment Management 

VIII. ORGANIZATIONAL SETUP FOR FIRE SAFETY 

MANAGEMENT 

Woon Chin Ong and MohdZailan Suleiman in his Research 

paper "Problems in Implementation of Fire Safety 

Management in Malaysia Government Hospital" points out 

that the Authority, Hospital Management, and Maintenance 

Contractor must cooperate to implement fire safety 

management system in Hospital Building 

According to Researcher, feedback received from 

interviewing of the hospital staff, some Hospital staff did 

not know about the existence of the fire action plans. In such 

conditions, the fire action plan is useless because the 

hospital staff did not know it existed. Also hospital 

management did some mistakes with fire safety 

management, including the fire safety management 

documentation. There was also no building drawing or 

renovation plan for Hospital in such case they could not 

update fire safety plan for hospital building 

There were some common mistakes which we 

encountered by management in managing the fire safety 

measures. Security is also one of the important issues. In 

case of fire accidents, the patient cannot escape without 

assistance from the hospital staff. This should be highlighted 

because there are many people killed because of this reason. 

The fire resistance doors were not always closed, 

especially the main entrance. The condition and function of 

the fire door in the hospital building was poor due to lack of 

maintenance, some fire equipment was blocked by some 

obstruction, Lack of installation of the fire measures, 

outdated of fire safety technology were some of the 

problems faced by the local hospitals, especially old 

hospitals. 

Organizational Setup includes duties and 

responsibilities of building emergency staff, vanous 

instructions for fire safety for hospital staff, Coordination & 

Management, Planning, Training, and Evacuation Drill 

Procedure which helps the patients as well as hospital staff 

to be prepared during Emergency Situations. All such 

parameters are checked as per the standard compliance & it 

is observed that no organizational setup is maintained for 

quick response during Emergency situation. it is essential to 

appoint Fire Safety Officer/Security Officer as per NBC 

Norms. Also No Fire Mock drill & Evacuation Drill is 

conducted as per their interval. 

The Percentage of Organizational Setup for 

different Hospitals & their Graphical Representation is as 

shown below: 

 
Table 5: Organizational Setup for Fire safety Management 

 
Fig. 7: Graphical Representation of Organizational Setup 

IX.  ELECTRICAL INSTALLATION MANAGEMENT FOR FIRE 

SAFETY 

Michael Sullivan, Graeme Robertson in his paper Entitled 

"Poorly designed facilities affect patient safety and staff 

performance” Identified that The prevention of electrical 

fires is furthermore high on the list of patient safety 

strategies, & about 10 percent of all fire in hospitals are 

related to faulty electrical systems, sparking by damaged 

cables, improper disposal of heat devices and improper 

placement of light sources that maintain heat. 

Electrical Installation Management involves 

Emergency and Escape Lighting, Fire Stop or Enclosure of 

Openings, inspection of electrical installation, 

recommendation to safeguard against power failure & 
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electrical fire, which helps the hospitals to be Functional 

during fire disaster. All such parameters are checked as per 

the standard compliance & it is observed that ultimate 

source of power supply for fire lift, emergency lighting is 

not provided so that it should be functional during 

emergency situations. 

From the analysis of Result, the Super speciality 

Hospital take almost care of Electrical installation to stand 

against fire incident. And Navjivan Hospital Provide least 

Electrical appliances as compared to other hospitals. 

 
Table 6: Electrical Installation Management for Fire safety 

 
Fig. 8: Graphical Representation of Electrical Installation 

Management. 

X. CONCLUSION 

1) Structure Arrangement Related Parameters are checked 

as per the standard compliance of Maharashtra Fire 

Service act 2006. NBC Code 2005, for different 

hospitals through a Questionnaire Survey and from 

analysis it is observed that an average of about 80% of 

the Structural Arrangement is adopted in different 

hospitals of Amravati Region. 

2) Water System Management Related Parameters are 

checked as per the standard compliance of Maharashtra 

Fire Service act 2006, NBC Code 2005, for different 

hospitals through a Questionnaire Survey and from 

analysis it is observed that about 63% of the Water 

System Management is adopted in different hospitals of 

Amravati Region. 

3) Equipment Management Related Parameters are 

checked as per the standard compliance of Maharashtra 

Fire Service act 2006. NBC Code 2005, for different 

hospitals through a Questionnaire Survey and from 

analysis it is observed that about 47% of Equipment 

Management is adopted in different hospitals of 

Amravati Region. 

4) Organizational Setup Related Parameters are checked as 

per the standard compliance of Maharashtra Fire 

Service act 2006, NBC Code 2005, for different 

hospitals through Questionnaire Survey and from 

analysis it is observed that about 45% of the 

Organizational Setup is adopted in different hospitals of 

Amravati Region. 
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