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Abstract
A residential-cum-commercial property consisting of seven buildings with approximately 
50 m height in Mumbai city of India was considered for disaster management study. The 
main objective of this study was to minimize all the losses of any kind of possible disasters 
like fire, lighting, cyclone, flood, earthquake and terrorist attack. Each disaster was imposed 
on the project design and responses were formulated in order to minimize the damage to 
lives and resources. Public address systems and alarm systems have been installed at the 
project site to alert the residents about the disasters and to give directions which are to be 
followed. Fire mitigation and detection equipment are also present at the project site. In 
this study, accessibility of the fire tender from each side of the buildings has been analyzed. 
Assembly points for emergencies have been designated for the project. Lightning arrestors 
have been installed for protection against lightning strikes. Natural drainage network within 
1 km radius from the project site has been analyzed using geographic information system 
to prevent the. CCTV for security, signages for evacuation plan and rescue equipment have 
been installed throughout the project site to save lives in priority. The key findings are the 
losses due to disasters could be minimized with proper planning which might have cost for 
execution, operation and maintenance. This comprehensive study can be referred for plan-
ning to minimize the loss of lives and resources in high-rise buildings in case of disasters 
in urban area.
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1 Introduction

Disasters are sudden, calamitous occurrences that cause great economic and environ-
mental damage and loss of human and animal lives (Gunes and Kovel 2000). Disas-
ters are often natural; however, there are some types of disasters which are caused by 
humans. The resources which are available to us are usually not able to cope with the 
losses caused by disasters. The geo-climatic features of India are highly vulnerable to 
socioeconomic features, and India comes under one of the most disaster-prone countries 
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in the world (UNDP 2012). Most of the disasters are classified into two parts, viz. 
natural and man-made. Some examples of natural disasters are fire, earthquake, flood, 
drought, cyclone, storm, landslide, volcanic eruptions, tsunami and pandemic, while 
man-made disasters are fire, anthropogenic hazard, oil spill, terrorist attack, nuclear war 
and bio-weapon war. India has 80% geographical area where one or more types of natu-
ral disasters can be seen (Pramod 2006). Sixty-five million people in India were affected 
annually due to natural disasters from 2000 to 2009. India has 58.6% spatial area which 
is earthquake prone, 12% spatial area which is flood and river erosion prone and 68% 
of cultivable area which is drought and landslide prone (NDMA 2007). Also, 5700 km 
out of 7516-km-long costal line is cyclones and tsunamis prone. Natural disasters cause 
environmental damage, and it damages lives and health (Kumar et al. 2019, 2016).

The losses due to disasters are usually high in urban areas because of the high popu-
lation density. Urban growth in countries like India is mostly unplanned and disorgan-
ized and subjected to high loss of lives and property during disasters (Patel and Burkle 
2012). A study assesses the impact of population and road density as well as urban con-
gestion, based on household gasoline consumption to verify the feasibility (Su 2011). 
Impact of urbanization on Indian society was emphasized to correlate evils of urbaniza-
tion (Jaysawal and Saha 2014). The World Bank data estimate that India had about 34% 
of the total population living in urban areas in the year 2018. Mumbai and Delhi are the 
two popular urban areas of India where high-rise buildings are structured to accommo-
date the population. Mumbai has higher number of high-rise buildings than Delhi. It is 
important that a proper disaster management plan is devised for high-rise infrastructure 
projects so that loss of lives and resources is minimized during disasters.

National Disaster Management Authority (NDMA), a government organization of 
India, issued the mandatory guideline in 2005 after the earthquake in Gujarat state of 
India. The guideline was made for preparation of the state plan for disaster manage-
ment as under the Disaster Management Act, 2005. This plan has built disaster manage-
ment-specific tools for multi-disaster vulnerabilities for a region (NDMA 2007). Vari-
ous high-powered committees were formed to formulate holistic approach for preparing 
plans and responses. Later on, NDMA issued an Incident Response System guideline 
in 2010 which provides robust communication among central and state ministries and 
district administration for effective management (NDMA 2010). It consists of struc-
tured, multi-disciplinary and systematic approach to govern administrative mechanism 
for disaster response at each level. It gives the roles for other non-governmental bodies 
to implement the response plan for various disasters. In 2012, a guideline was developed 
by NDMA, National Disaster Management Information and Communication System 
(NDMICS), for providing services of audio, video and data augmented with GIS-based 
value-added information as a holistic approach to deal with disasters (NDMA 2012). 
NDMICS also helps in providing pre-intimation for disasters as well as delivering 
response plans to effected region.

National Building Code (NBC) of India is a detailed guideline for design and con-
struction of buildings, and it was first published in 1970 by the planning commission 
(UNDP 2012). It was revised many times to incorporate the management plans for faced 
disasters like earthquake, fire, cyclone and flood. The revised NBC was published after 
modification subjected to environmental sustainability, safety and disaster management 
plan with peer review of guideline in 2015 and its amendment in 2015. The code is 
updated frequently to incorporate the international practices. During design and con-
struction, the high-rise buildings should follow the mechanical, electrical and plumbing 
guidelines given in the NBC. New chapters have been added to the NBC like the use of 
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glass in structure, escalators and moving walks, information transformation system and 
ways to increase environmental sustainability like solid waste management and use of 
renewable energy.

Many disaster management plans were studied to consider natural and man-made 
events. Geographical information system (GIS) was used to make disaster manage-
ment plan for emergency management such as preparedness, mitigation, response and 
recovery (Gunes and Kovel 2000; Milenković and Kekic 2016). A study was carried 
out to identify common principle for disaster risk management as framework to reduce 
the risk for future planning as sustainable development (Etinay et  al. 2018). Building 
information modeling (BIM) was used to make robust disaster management plan to 
provide highly accurate information which will help to improve the response (Dakhil 
and Alshawi 2014). A disaster management was investigated to build and infrastructure 
resilience through connectivity with institutions for earthquake in New Zealand (Huck 
et al. 2020). A stochastic model as framework was developed to design a reverse logistic 
network for end-of-life buildings’ debris which can recycle 90% of the debris (Aydin 
2020). A post-disaster study for earthquake was done to explore the experience for shel-
ter for the point of recovery at transition stage (Sanderson et al. 2014). All these studies 
were done for a particular disaster. However, a case study has not been done to provide 
disaster management plan and preparedness for each disaster like fire, earthquake, flood, 
etc., for a high-rise building project.

Disaster management study is done mostly for chemical, oil and gas industry exclu-
sively. Residential and commercial infrastructures have also been studied for very spe-
cific disasters and their management plans. This study included studies on roles of the 
stakeholders in disaster management for natural and man-made disasters, soft program-
ming and impact of connectivity of resources. There is a lack of available literature 
on absolute study where occurrence of all the possible disasters and their management 
plan, like preparedness, response, mitigation and recovery, are considered, especially 
for residential and commercial buildings. Disaster management plan for residential and 
commercial infrastructures is important because it has concentrated population density 
most of the time. This study considers all kinds of possible disasters and their compre-
hensive management plan for residential and commercial property. It also reflects the 
guidelines of disaster management of India. This study can be used as a reference for 
disaster management of any residential and commercial property. The key finding of 
this study is that we can minimize the losses due to disasters comprehensively if mitiga-
tion measures are carefully considered and strategized during the planning stage of the 
property.

The overall objective of this study is to minimize the losses due to disasters, and it 
requires significant planning of mitigation measures for each disaster at the property plan-
ning stage. The specific objective of the study is to give mitigation measure plans for pre-
paredness, response and recovery in case of natural as well as man-made disasters, like fire, 
lighting, cyclone, flood, earthquake and terrorist attack. The absolute and comprehensive 
disaster management needs to be planned so that losses due to the disasters are minimum. 
This is the first study which is inclusive of all kinds of possible disasters in urban region. 
This study will also add a comprehensive and absolute study of disaster management plan 
in the literature for residential and commercial properties. The present study shows man-
agement, preparedness, response and recovery plan for all possible disasters for a residen-
tial and commercial infrastructure consisting of seven buildings with 50  m height each. 
This is a case study which will help the individuals and community to minimize the risk so 
that damage to lives and natural resources can be mitigated.
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2  Study area

As shown in Fig. 1, an infrastructure project of Mumbai city, capital of Maharashtra State 
of India, was taken as the study area. The latitude and longitude of the project site are 
19.13° and 72.83°, respectively. Mumbai is the financial hub of India and comes under 
Municipal Corporation of Greater Mumbai (MCGM), a government local body, with a 
population of 12 million (Census 2011). It has been divided into 24 wards for adminis-
tration purpose by MCGM. Since this city is surrounded by sea on the three sides, the 
infrastructure expansion is mostly vertical. It has many high-rise buildings and accommo-
dates huge population of migrants from across the country. Compared to the other cities 
of India, Mumbai has higher rate of infrastructure development and higher cost of living. 

Fig. 1  Study area located in Google Map
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The climate of Mumbai is tropical, wet and dry, and it can be described as moderately hot 
with a high level of humidity. The temperature and humidity can rise to 45 °C and 80–90%, 
respectively. The monsoon season in the city lasts from June to September. Monsoon in 
Mumbai is characterized by heavy rains which causes water logging in many low-lying 
areas of the city. The average daily rainfall in Mumbai during monsoon is 800–1000 mm. 
Mumbai has many attractions, namely heritage and historical sites, for domestic and inter-
national tourists; hence, it is vulnerable to terrorist attacks. In the current study, disaster 
management plan has been prepared to impose safety in case of disasters like fire, flood, 
cyclone, lightening, earthquake and terrorist attack at the project site. The preparedness, 
responses, rescues and recovery plans have been formulated to minimize the risk as well as 
damage of the resources.

This infrastructure project has both residential and commercial buildings with the height 
of 50 m, and there are seven buildings in total. The buildings will thereafter be referred to 
as Wing A–G (A, B, C, D, E, F and G). The plot area of the project is 6500  m2. The project 
layout is shown in Fig.  2, which indicates that the wings and entry/exit points are con-
nected with 12.2-m-wide development plan (DP) road. The total built-up area is approxi-
mately 53,000 m2 where 6-m-wide roads have been given for accessing each building from 
at least two sides. Landscape along part of the outer boundary walls and recreation ground 
(950 m2) has been given at the center of the infrastructure project. The infrastructure has 
four entries and four exit points of 6 m width. Wing A and Wing D have three basements, 

Fig. 2  Project layout with wings and connected roads
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ground floor and fifteen upper floors, while the rest of the wings have three basements, 
ground floor and sixteen upper floors. Parking for cars has been provided in the basements. 
There are more residential units in the project than commercial units. The building con-
figuration is given in Table 1.

3  Methodology

The present study focuses on disasters that can occur in Mumbai, how those disasters can 
affect the infrastructure project and the steps to be followed to minimize the loss of lives 
and property. Disasters like fire, cloud lighting, cyclone, flood due to heavy rainfall, earth-
quake and terrorist attack have been considered for this study. An onsite hierarchy system 
was also designed for transforming the information and to provide qualitative and quantita-
tive management with the help of public administrative system. A schematic flowchart was 
prepared for the considered disasters for this study as shown in Fig. 3. The possible disas-
ters are mentioned in Table 2.

Table 1  Configuration of 
buildings

Wing Configuration Height Refuge floor

A 3B + ground + 15 floors 50 m 7th and 14th
B 3B + ground + 16 floors 50 m 7th and 14th
C 3B + ground + 16 floors 50 m 7th and 14th
D 3B + ground + 15 floors 49.50 m 7th and 14th
E 3B + ground + 16 floors 49.50 m 7th and 14th
F 3B + ground + 16 floors 50 m 7th and 14th
G 3B + ground + 16 floors 50 m 7th and 14th

Fig. 3  Schematic flowchart for each disaster
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Onsite and offsite plans for the project were prepared to minimize the losses due to 
fire. Sprinklers, fire hydrants, extinguishers and detection sensors have been installed 
at the project site, and refuge area was designed and constructed as per NBC for onsite 
fire safety. There are underground and overhead water tanks in the buildings for storing 
water for fire emergencies. Adequate space for fire tender movement has been provided 
around each building.

Mumbai receives very high rainfall during monsoon, sometimes reaching almost 
1000 mm in a day. There are two meteorological stations in Mumbai, viz. Santacruz and 
Colaba. The distances of Santacruz meteorological station and Colaba meteorological 
stations are 4 km and 33 km from the project site, respectively. To determine the risk 
of very high rainfall at the project site, the maximum rainfall data of each year from the 
year 1985 to 2015 were collected for both the meteorological stations, and the calcula-
tion was done using Eq. 1. Exceedance and non-exceedance probability curve of rainfall 
intensity was prepared as per Eqs. 2 and 3.

Poor drainage capacity in Mumbai is not able to handle the rainfall intensity of the 
city, and heavy rainfall causes water logging at many places. In this study, the digital 
elevation model was prepared to study the natural drainage network in the 1-km-radius 
area from the project side with the help of ArcGIS. It gives a wide view of natural 
drainage network over the contour elevation map to study the area for the possibility of 
water logging.

Open-to-sky assembly points have been provided for the project sites for people to 
gather during earthquakes and other emergencies. Signages and evacuation drills help 
in evacuation during the time of disasters. Structural stability of the buildings has also 
been assessed to check their resistance to earthquakes. Lightning arresters have been 
installed on the buildings to protect the buildings from the damaging effects of lightning 
strikes.

Since Mumbai is the economical capital of the country, it is highly congested, which 
makes it a regular target for terrorist attacks, riots and bomb blasts. CCTV cameras have 
been installed throughout the project site for security purposes. Evacuation plans have been 
devised so that the residents can escape in case of any attacks. Directory has been prepared 
with phone numbers of the nearest police station, fire station and hospitals so that they can 
be easily contacted in case of emergencies.

(1)Risk = Severity × Probability

(2)Exceedance Probability(P) = m∕(1 + n)

(3)Non−Exceedance Probability
(

P
�
)

= 1 − P.

Table 2  Various possible 
disasters for the project

Natural calamity Fire/explosion hazard Man-made hazards

Earthquake LPG/PNG at kitchen Bomb threat
Cyclone Diesel spill at DG set Terrorist attack
Flooding Transformers and electrical Riot

Vehicles fire at parking
AC and combustibles at flats
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4  Results and discussion

When planning any construction project, it is necessary to carry out pre-planning of 
disasters which includes disaster mitigation and preparedness plans. These plans focus 
on different types of disasters and try to eliminate or reduce the effects of the disasters. 
Disaster management is a cycle of composition of mitigation, preparedness, response 
and recovery as shown in Fig. 4 (Allen and Derr 2016). Pre-event and post-event peri-
ods of any disaster show the potential of disaster management plan in effective way 
(Stikova 2016). The management, preparedness, response and recovery plan for the dif-
ferent possible disasters was good enough for lighting, cyclone, flood, earthquake and 
terrorist attack. However, we still have uncertainty in quantification of disaster and new 
disaster which may occur after centuries.

The residential and commercial buildings have almost 400 flats for residents and 
2300 m2 for commercial area in the study area. A flat is defined as a set of rooms with 
bath room, hall and kitchen which is generally used for a family. There are around 
2000–2500 residents living in the project area. The section plans for all the wings are 
given in Fig. 5. Many preparedness plans have been made for fire disaster. Refuge areas 
are on the 7th and 14th floors of the buildings as shown in Fig.  6. Ground floor plan 
with vehicular and fire tender movement of project layout is shown in Fig. 7. The width 
of the driveway is 6 m in straight and 8–9 m at turning point which is enough for fire 
tender movement. If there is a fire in the buildings, fire tenders can access the buildings 
from all the sides. The route from the nearest fire station to the project site is given in 
Fig. 8. Assuming the speed of the fire tender as 20 km/h, it will take around 10 min for 
the fire tender to reach the project site. 8000 smoke systems and 8000 heat detection 
systems are installed throughout the project area to warn the residents about the fire 
so that damages can be minimized. Overhead and underground water tanks with total 
capacities of 60 m3 and 200 m3, respectively, are available in the project area for storing 
water for sprinklers and fire hydrants. There are 60 sprinklers, 52 fire extinguishers and 
100 fire hydrants installed in the project area including the basement parking area.

Fig. 4  Disaster management 
cycle (Stikova 2016)
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Evacuation plan was prepared to rescue the residents from buildings in case of disas-
ters like fire and earthquake. Seven fire lifts and 14 staircases with 1.5 m width are pre-
sent based on the resident population in each building. Fire lifts and staircases are used 
for evacuation of residents in case of emergencies. The time taken for evacuation of all the 
residents was calculated in this study. Considering the number of staircases, the maximum 
evacuation time for the entire population is 6 min. Signages have been given throughout 
the project site for better guidance during evacuation. Evacuated people will be gathered 

  Wing A  Wing B and Wing C    Wing D and Wing E   Wing F and Wing G 

Fig. 5  Section plan with refuge area at 7th and 14th floor (red color) for building

Wing A Wing B and Wing C Wing D and Wing E Wing F and Wing G

Fig. 6.  Seventh and 14th floor plan with refuge area in red color boundary of the building
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at assembly points of the project area, which is shown in Fig. 7. Evacuation drills will be 
carried out once in a year.

Mumbai falls in seismic zone III, so it has high possibility for earthquakes. Hence, struc-
tural stability is of utmost importance when constructing buildings in the city. Assembly 
points have been designated in the project area for people to gather in case of earthquakes 
and other emergencies. Staircases will be used in case of evacuation due to earthquakes.

For flood disaster management, the quantification of risk due to heavy rainfall has 
been carried out. Monsoon in Mumbai is characterized by heavy rainfall and water log-
ging. Exceedance and non-exceedance probability curve of rainfall intensity was plotted 
for Santacruz and Colaba meteorological stations as shown in Fig. 9. Generally, probability 
is scaled from 0 to 1 so it was kept the same, while rainfall intensity was scaled from 0 to 
1000 mm maximum rainfall of each year.

Fig. 7  Ground floor plan with vehicle and fire tender movement on project layout
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Since the city records 800–1000 mm rainfall average in a day, natural drainage system 
in and around the project site is of concern. The project area was surveyed to determine 
the elevation, and contour of the project area was made. This helps in designing the storm 
water drainage system inside the project area. The natural drainage system in and around 

Fig. 8  Route from fire station to project site (distance: 3.4 km)

Fig. 9  Exceedance and non-exceedance probability curve of rainfall intensity for Santacruz and Colaba sta-
tions
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the project site is also very important for the rain water to flow downstream. ArcGIS 10.1 
was used to carry hydrological study to analyze the flow direction of water on earth sur-
face. Digital elevation model (DEM) was taken as base map in 1-km-radius area from 
project site. Shuttle Radar Topography Mission (SRTM) with 30 m resolution was freely 
downloaded from United State Geological Survey (USGS). The raster map of DEM was 
processed for hydrological study in GIS, and natural drainage network system was over-
played on elevation map as shown in Fig. 10. The elevation of site in 1 km is from 0 to 
32 m, while 95% of area comes under below 15 m. The site is only 1.6 km from sea line 
in the west direction, so the final runoff of storm water from in and around the project site 
will be in the sea.

For lightning disaster, 120 lightning arrestor systems have been installed to arrest light-
ning strikes so that loss of lives and resources is avoided.

Since Mumbai city is highly congested, and the project site is in a densely populated 
area it might be pointed for terrorism. Generally, densely populated areas are targeted 
for terrorist attacks, bomb blasts and riots. Considering all these possibilities for terrorist 
attack, CCTV and information transformation system has been designed properly for the 
project site to identify such risks. The local police station is 600 m away from the project 
site.

NDMA guideline has been followed to make comprehensive disasters management 
plan. It has given the hierarchy plan for disaster management plan based on the quantum of 

Fig. 10  Natural drainage system 
on elevation map
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disaster, which is shown in Fig. 11. NDMA vision is “to build a safer and disaster resilient 
India by a holistic, proactive, technology driven and sustainable development strategy that 
involves all stakeholders and fosters a culture of prevention, preparedness and mitigation.” 
The objectives of NDMA are to make guidelines for disaster management in India and to 
mitigate the damage caused by natural and man-made disasters.

Everything that is done to reduce or prevent the damages that a disaster may cause 
is called mitigation of risks. Formulation of protective works or alterations designed to 
diminish the vulnerability of the elements at risk, regulating land use and building codes, 
and equipping line departments for damage reduction are all examples of disaster mitiga-
tion measures. Such mitigation measures can be integrated with normal inter-departmental 
coordination. Emergency response plan for disaster in flowchart is given in Fig. 12.

Financial planning for disaster management plan was done during the project planning 
stage. The capital expenditure for installation of disaster management equipment is around 
0.73 million USD, and the operation and maintenance cost is 49 thousand USD. The cost 
details for the equipment are given in Table 3, and the operation and maintenance expenses 
are given in Table  4. The operation and maintenance cost is around 6.78% of the total 
installation expenditure.

5  Summary and conclusions

Disasters are extreme and quick occurrences that cause human, economic and environmen-
tal losses. Disasters are often natural, but some disasters can have human origins. Disas-
ters occur suddenly, and it is always better to be prepared for impending disasters. India 
has come up with organizational bodies nationwide to fight with disaster in a comprehen-
sive way. National Disaster Management Authority (NDMA) and United Nation Devel-
opment Program (UNDP) are the main governing bodies who provide plans for disaster 

Fig. 11  Hierarchy plan given by NDMA
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management in India. These organizational bodies take advisory from experts from all the 
fields in the country and work continuously for making guidelines with complete approach 
for various sectors to save the nation environmentally and financially.

This case study is the first comprehensive study for high-rise buildings that has been 
done which is inclusive of all the major disasters that can occur in an area. Hence, this 
study can be used as a reference for complete disaster management for residential and com-
mercial buildings. This study deals with the assessment of disaster response and recovery 
plans and equipment provided in a high-rise building. The study focused on the assessment 

Fig. 12  Emergency response plan for disaster
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Table 3  Inventory of resources 
for installation

*1 USD = 75.83 INR

Sr. no. Description of item Cost (USD)

1 Fire water underground tank 47,475
2 Fire water overhead tank 10,880
3 Fire hydrant system 52,750
4 Fire pump room 65,937
5 Water sprinkler system wet riser 4154
6 Water sprinkler system distribution 4846
7 Sprinklers 1187
8 Smoke detection system 2779
9 Heat detection system 2779
10 Fire alarm system 2779
11 CCTV security system 2779
12 Emergency power (DG Set) 52,750
13 Public address system 5802
14 Fire resistant door 151,325
15 Signages 3956
16 Lightening arrestor 15,825
17 Rescue equipments 65,937
18 Fire extinguishers 1371
19 Fire lift 230,779
Total 726,088

0.73 Million USD

Table 4  Operation and maintenance expenditure

*1 USD = 75.83 INR

Sr. no. Description Cost per annum (USD)

1 Watch and ward/security and staff 16 nos 12,660
2 Fire hydrant system inspection repair and maintenance 2374
3 Portable fire extinguishers inspection repair and maintenance 69
4 Smoke detection system inspection repair and maintenance 139
5 Water sprinkler system inspection repair and maintenance 242
6 Fire alarm system inspection repair and maintenance 511
7 CCTV security system inspection repair and maintenance 857
8 Emergency power (DG set) inspection repair and maintenance 4220
9 Personnel protective equipment damaged replacement 3956
10 Fire audit, training, mock drill, fire drill, safety awareness program 6594
11 Fire lift maintenance 15,001
12 Others 2637
Total 49,260

49 Thousand USD
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of disaster management plans for fire, lighting, cyclone, flood, earthquake and terrorist 
attack. The chances of occurrence of these disasters in Mumbai are high. Fire disaster in 
high-rise buildings in Mumbai is of regular occurrence, and if the response is not quick, 
it can lead to loss of lives and property. Similarly, Mumbai is prone to lightening and very 
heavy rains during monsoons. Heavy rainfall leads to water logging and flooding in many 
low-lying areas. Since it is a coastal city, cyclone is also a very possible disaster in Mum-
bai. Also, since Mumbai is a financial and commercial center, it has been targeted by ter-
rorists many times in the past.

For the current case study, a residential-cum-commercial infrastructure project which 
has seven buildings of 50 m height each has been considered. The response plans for the 
disasters were prepared according to the project design so that risk and damages of envi-
ronment and resources can be minimized. Fire safety equipment is installed throughout the 
project site to douse the fire immediately. Evacuation plans have been prepared to evacuate 
the residents safely to assembly points or refuge areas through staircases and fire lifts (in 
case of fire). Site committee has been set up for making disaster management plans for the 
project area, and public address systems and alarm systems have been installed to warn the 
residents about the disasters. Smoke and heat detectors are installed for automatic warning 
in case of fire. All the buildings are accessible to fire tenders from all the sides. Lightning 
arresters on roof top are given for protection from lightning strikes. The natural drainage 
network within 1 km radius of the project site has been analyzed to check the flow direc-
tion of the storm water. CCTV for security, signages, personnel protection equipment and 
rescue equipment are installed to save lives in priority. The finding of this study is that 
if proper management is done for any residential and commercial property, the lives and 
resources losses can be minimized to a great extent. The mitigation, response and recov-
ery plans and equipment given in this residential-cum-commercial infrastructure project 
for the different possible disasters is good enough for the disasters. This holistic study can 
help others in implementing the disaster management plan for mitigation, preparedness, 
response and recovery.
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