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Abstract:- Our aim in this project is to determine the
safe egress time in the two occupancies i.e. Business and
Institutional Buildings. Safe evacuation in an occupancy
depends on the several factors such as building design
parameters, human psychological behaviour and fire &
safety facilities installed within a premises. The scope of
this project is limited to Business and Institutional
Buildings where occupant load is low as compared to
Assembly building. Furthermore, the safe egress time is
completely based on two factors i.e. ASET and RSET.
Coming to the term ASET stands for Awvailable Safe
Egress Time. ASET is defined as the time period between
fire initiation and onset of life threatening conditions.
The ASET is determined from the time the effects of fire
reach the defensive limits for the safe evacuation. On the
other hand RSET is Required Safe Egress Time. It refers
to the duration of time required for safe evacuation after
the signalling of the fire. RSET is calculated as the sum
of three separate components the alarm time, evacuation
delay and movement time. ASET depends on a variety of
variables associated with the fire scenario, including the
intensity of the fire and the geometry of the fire
(distribution of fire load), fire protection measures and
building spatial environment. However, in any case
ASET should be reasonably greater than the required
safe evacuation time (RSET) for a successful building
evacuation during fire emergencies.

I INTRODUCTION

Suppose you stuck in building where fire emergency
occurs and you want to evacuate the building with in short
period of time but there are many factors which are delaying
our evacuation process.

To overcome this situation our project on Dynamic
Strategy for the occupants in different occupancies by
ASET RSET simplifies by the comparison of time required
for the escape (RSET) with the time available for escape
before conditions become indefensible (ASET) often the
basis of the life safety assessment.

This whole project is based on the performance based
life safety which balances both ASET and RSET on the
scale of time required for escape (Required Safe Escape
Time) and the time that elapses after the ignition of fire and
before the production of smoke, heat and poisonous gases
that create untenable conditions (Available Safe Egress
Time).
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The rapid evacuation of people from a threatening area
before the onset of fire-induced untenable conditions is a
necessary requirement for people safety. The maximum time
available to people to move away from the threatening area
is defined as Available Safe Egress Time (ASET) and this
time is usually used to evaluate the egress system
performance. An egress system is correctly designed if
people can evacuate before the ASET is reached.

A. ASET

The term ASET stands for Available Safe Egress
Time. ASET is defined as the time period between fire
initiation and onset of life threatening conditions. The ASET
is determined from the time the effects of fire reach the
defensive limits for the safe evacuation.

B. RSET

The acronym of RSET is Required Safe Egress Time.
It refers to the duration of time required for safe evacuation
after the signalling of the fire. RSET is calculated as the sum
of three separate components the alarm time, evacuation
delay and movement time.

ASET is defined as the time period between fire
initiation and onset of life threatening conditions. ASET
depends on a variety of variables associated with the fire
scenario, including the intensity of the fire and the geometry
of the fire (distribution of fire load), fire protection measures
and building spatial environment.

ASET should be reasonably greater than the required
safe evacuation time (RSET) for a successful building
evacuation during fire emergencies. In the absence of
adequate fire safety measures, smoke and hot gases may
spread to evacuation routes (for example, lift lobbies, lift
shafts and stair shafts) and occupants at the fire-affected
floor and other floors may expose to hazardous conditions
leading to psychological and physiological effects. The
parameters such as smoke visibility, CO, CO2 and 02,
temperature and radiant heat exposure are used in evaluating
hazardous conditions. Such parameters can be obtained from
fire tests or computational models. The time to untenable
conditions that may lead to Incapacitation or death is
predicted from the combination of smoke toxic products and
heat exposure.
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1. OCCUPANCY/INDUSTRY
INTRODUCTION

» List of Industries/ Systems in which Project will be
Carried out
In this project we will target on the following
occupancies:

e  Business Occupancy

This type of occupancy shall include any building or
part thereof which is used for transaction of business for
keeping of accounts and records and similar purposes,
professional establishments, service facilities, etc. City halls,
town halls, courthouses and libraries shall be classified in
this group so far as the principal function of these is
transaction of public business and keeping of books and
records.

According to the NBC Part 1V, Business occupancy is
further classified into five sub divisions.

Buildings under Group E (Business Occupancy) shall
be further subdivided as follows:

v' Subdivision E-1 - Offices, banks, and professional
establishments, like offices of architects, engineers,
doctors, lawyers, post offices and police stations

v' Subdivision E-2 - Laboratories, outpatient clinics,
research establishments, libraries and test houses

v" Subdivision E-3 - Electronic data processing centres,

computer installations, information technology parks

and call centres

Subdivision E-4 - Telephone exchanges

Subdivision E-5 - Broadcasting stations, T.V. stations

and air traffic control towers

<

In this project we will focus on the following building
of the above occupancy:

e Corporate Office Building
1. RESULT AND CALCULATION

» ASET/ RSET Calculation

In order to consider a realistic situation, fire detection
time, pre-movement time (response and coping) and
movement time are added to determine the time to arrive to
an exit. This is called Required Safe Evacuation Time
(RSET). However, occupants may also arrive without
engaging themselves in pre-movement response and coping
activities. The occupants arrive between the minimum and
maximum times. These times are considered as random
variables. Fire detection time can be determined with the
help of models. The evacuation time for the number of
evacuees (N) in a building can be expressed as:

te=tlURUB ... Utn

Where te is the building evacuation time ().
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While the evacuation time of an individual can be
expressed as:

ti=tFD + tPM + tM + tS + tl
Where, ti = individual evacuation time (s)
tFD =fire detection time

tPM =pre-movement (coping and response) time for
an evacuee

tM =movement time for an evacuees
tS =travelling line for an evacuee in stairs

tl = evacuee intermittent floor movement time through
stairs

Building designs incorporate numerous features that
direct occupants to the street or grade level. The fire
protection and life safety systems installed in high-rise
buildings are designed to control a fire and to lessen the
need to evacuate all occupants to the street level. Some fires
clearly showed the vulnerability that high rise buildings had,
in spite of having careful control of construction material. A
number of factors contribute to the loss of life and property
including a delay in activation of the building fire alarm.
The fire safety introduces a systematic process that is
normally associated with passing a public education
message about emergency procedures in a tall building
environment. If one person can potentially slow, the
progress of what could be many hundreds reflected in due
course. The occupants are likely to use nearest exit for safe
evacuation.

The time required for escape is the time required for
occupants to travel from their location at the time of ignition
to a place of safe refuge. Times relating to fire detection,
pre-movement, movement and stair evacuation are required
to establish the RSET. The occupants of the fire floor, and
floors immediately above and below it, should immediately
use the exit stairs to descend to street level or a floor level
that is at least a few floors below the fire floor. The
occupants can then re-enter the occupied space on those safe
floors to await further instructions. While a fire is the most
likely emergency scenario, they are likely to encounter,
other perils that may require total or partial building
evacuation, exist for other natural and man-made disasters.
A deliberation is needed whether the occupants near to top
floors should go to terrace or to the grade level during the
outbreak of fire. A helicopter may also not come for rescue,
thus, it is recommended that descending to grade level may
be much useful instead of ascending to the rooftop. This
needs to be considered as a standard procedure. Occupants
are prepared to take action for any emergency and building
employer should be encouraged to stage a mock drill once a
year. It must be emphasized that ultimately every individual
is responsible for his or her own safety. The occupants
should be confident to reach outside safely from the hot
smoke filled environment.
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» Calculation by Pathfinder e Travel Distances for All Occupants (m):
Occupancy type: Business Building Min: 8.7 "00054"
Version: 2019.1.0508 Max: 117.4 "00188"
Mode: Steering Average: 49.3
Total Occupants: 350 Standard Deviation: 27.0
No. of Floors =7 Nos. [Components] All: 211

[Components] Doors: 120
e  Completion Times for All Occupants (s): Triangles: 2916
Startup Time: 0.5s
Min: 7.4 "00054" CPU Time: 46.1s
Max: 312.1 "00133"
Average: 123.9 » Door Flow Rates:
Standard Deviation: 75.8
Door First_In Last_Out Last_Out_Name Total_Use Flow_Avg
(s) (s) (pers)(pers/s)
Door06 50.4 2517 00125 24 0.12
Door06 0.0 0.0 0
Door06 0.0 0.0 0
Door06 209.5 219.1 00145 7 0.73
Door06 1719 1734 00150 2 1.38
Door06 116.6 1258 00146 7 0.76
Door06 20.1 76.9 00166 8 0.14
Door07 49.8 2942 00133 31 0.13
Door07 0.0 0.0 0
Door07 257.2 267.0 00173 7 0.72
Door07 218.8 2216 00185 3 1.07
Door07 1655 1745 00135 7 0.77
Door07 772 854 00156 7 0.85
Door07 18.7 26.8 00156 7 0.87
Door00 2.9 22.9 00063 25 1.25
Door01 4.3 11.7 00025 6 0.81
Door02 5.8 5.8 00085 1
Door03 2.6 11.2 00063 6 0.70
Door04 13 5.2 00095 4 1.01
Door05 41 13.6 00057 7 0.74
Door08 3.6 5.1 00043 2 1.36
Door09 1.3  260.6 00125 39 0.15
Door10 3.8 3023 00133 41 0.14
Doorll 132 352 00090 25 1.14
Door12 0.0 0.0 0
Door13 74 3121 00133 325 1.07
Door14 0.0 0.0 0
Stair01 door 1 11.8 2328 00141 127 0.57
Stair01 door 2 8.2 227.2 00141 127 0.58
Stair02 door 1 6.2 223.0 00141 126 0.58
Stair02 door 2 26 2169 00141 126 0.59
Stair03 door 1 146 2249 00168 118 0.56
Stair03 door 2 111 2220 00168 118 0.56
Stair04 door 1 9.1 2154 00178 119 0.58
Stair04 door 2 5.6 211.3 00178 119 0.58
Door15 13 13 00131 1
Door16 3.1 10.6 00131 6 0.79
Doorl7 0.0 0.0 0
Door18 4.7 13.1 00195 6 0.71
Door19 0.0 0.0 0
Door20 1.0 4.0 00195 4 1.32
Door21 1.6 1.6 00188 1
Door22 3.8 8.6 00191 4 0.82
Door23 1.7 7.2 00198 4 0.72
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Stair01L_1door1 11.8 2113 00141 97 0.49
Stair0L_1door2 80 204.1 00141 97 0.49
Stair02_1door1 6.2 196.8 00141 99 0.52
Stair02_1door2 3.2 187.8 00141 99 0.54
Stair03_1door1 123  206.0 00178 98 0.51
Stair03_1door2 9.0 2009 00178 98 0.51
Stair04_1doorl1 7.1 194.9 00178 96 0.51
Stair04_1door2 4.3 190.7 00178 96 0.52

Doorl5_1 0.0 0.0 0

Doorl6 1 4.1 5.4 00150 2 1.54

Doorl7_1 0.9 0.9 00107 1

Door18_1 31 10.9 00195 6 0.76

Door19_1 3.9 5.8 00133 2 1.05

Door20_1 1.2 3.3 00195 3 1.41

Door21 1 2.3 2.3 00188 1

Door22 1 3.9 11.6 00162 7 0.92

Door23 1 2.2 7.3 00198 5 0.98
Stair01_2door1 19.4 1817 00182 68 0.42
Stair01_2door2 105 173.0 00182 68 0.42
Stair02_2door1 7.9 153.6 00188 71 0.49
Stair02_2door2 3.1 149.8 00188 71 0.48
Stair03_2door1 142  180.0 00195 84 0.51
Stair03_2door2 104  169.8 00195 84 0.53
Stair04_2door1 85 165.2 00182 81 0.52
Stair04_2door2 5.0 154.2 00182 81 0.54

Doorl5 2 0.0 0.0 0

Doorl6_2 1.8 11.7 00176 5 0.51

Doorl7_2 1.0 1.0 00107 1

Door18 2 3.6 10.9 00141 5 0.69

Door19 2 0.0 0.0 0

Door20_2 1.2 1.8 00141 2

Door21_2 0.0 0.0 0

Door22_2 3.6 111 00191 5 0.67

Door23 2 15 8.3 00109 5 0.74
Stair01_3doorl1 14.6 129.1 00178 55 0.48
Stair01_3door2 105 1225 00178 55 0.49
Stair02_3doorl 85 111.3 00165 53 0.52
Stair02_3door2 5.0 108.3 00165 53 0.51
Stair03_3door 1  10.2  139.2 00182 57 0.44
Stair03_3door2 7.8 121.9 00188 57 0.50
Stair04 3doorl1 6.1 117.8 00178 59 0.53
Stair04 3door2 3.8 111.4 00178 59 0.55

Door15 3 1.0 1.0 00131 1

Door16_3 2.6 6.8 00176 4 0.95

Doorl7_3 0.0 0.0 0

Door18_3 3.1 11.0 00167 7 0.88

Door19 3 2.8 2.8 00118 1

Door20_3 1.0 3.2 00141 3 1.38

Door21_3 0.0 0.0 0

Door22_3 3.1 6.7 00162 5 1.42

Door23 3 1.0 8.6 00153 7 0.93
Stair01_4door1  10.0 81.3 00145 34 0.48
Stair01_4door2 7.1 72.5 00145 34 0.52
Stair02_4door1 5.2 66.0 00165 39 0.64
Stair02_4door2 2.6 60.8 00165 39 0.67
Stair03_4door1  10.0 94.7 00165 37 0.44
Stair03_4door2 6.6 75.2 00165 37 0.54
Stair04_4door1 4.6 63.0 00141 32 0.55
Stair04_4door2 1.3 54.7 00141 32 0.60

Doorl5 4 1.3 13 00131 1

Doorl6_4 2.3 10.1 00176 7 0.90
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Doorl7_4 1.0 1.0 00107 1
Doorl18_4 2.7 6.6 00193 4 1.01
Door19_4 2.6 2.6 00153 1
Door20_4 1.9 1.9 00195 1
Door21_4 0.0 0.0 0
Door22_4 3.3 8.9 00188 6 1.08
Door23_4 11 7.6 00109 5 0.77
Stair01_5door1  12.3 51.6 00145 17 0.43
Stair01_5door2 8.2 43.3 00145 17 0.48
Stair02_5door1 6.2 37.6 00145 18 0.57
Stair02_5door2 2.6 31.3 00145 18 0.63
Stair03_5door1 84 50.7 00141 18 0.43
Stair03 5door2 5.6 44.7 00141 18 0.46
Stair04_5door1 3.9 39.3 00141 17 0.48
Stair04 5door2 1.2 33.2 00141 17 0.53
Flow Rates for Selected Doors
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Fig 1 Flow Rates for Selected Doors

» Room Usage:

Room First_In Last Out Last Out Name Total_Use
(s) (s) (pers)
Level 0.0 ft 494 2517 00125 24
Level 10.0 ft 0.0 0.0 0
Level 20.0 ft 0.0 0.0 0
Level 30.0 ft 209.5 236.9 00180 7
Level 40.0 ft 1719 1924 00150 2
Level 50.0 ft 116.6 146.0 00106 7
Level 60.0 ft 20.1 983 00166 8
Level 0.0 ft 48.2  294.2 00133 31
Level 10.0 ft 0.0 0.0 0
Level 20.0 ft 257.2 2835 00123 7
Level 30.0 ft 218.8 239.4 00185 3
Level 40.0 ft 1655 1935 00125 7
Level 50.0 ft 77.2 105.6 00153 7
Level 60.0 ft 18.7 482 00106 7
Room001 0.0 11.7 00025 6
Room001 0.0 11.2 00063 6
Room001 0.0 13.6 00057 11
Room001 0.0 5.8 00085 3
Room00 1.3 3121 00133 350
Room001 0.0 3023 00133 105
Room02 6.2 2272 00141 245
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Stair01 8.2 232.8 00141 127
Stair02 2.6 223.0 00141 126
Stair03 11.1 2249 00168 118
Stair04 5.6 2154 00178 119
Room011 0.0 13 00131 1
Room011 0.0 10.6 00131 6
Room011 0.0 0.0 0
Room011 0.0 131 00195 6
Room0111 0.0 4.0 00195 4
Room011 0.0 8.6 00191 5
Room01 0.0 216.9 00141 245
Room011 0.0 7.2 00198 4
Room02_1 6.2 204.1 00141 195
Stair01_1 8.0 211.3 00141 97
Stair02_1 3.2 196.8 00141 99
Stair03_1 9.0 206.0 00178 98
Stair04_1 4.3 194.9 00178 96
Room011_1 0.0 0.0 0
Room011_1 0.0 5.4 00150 2
Room011_1 0.0 0.9 00107 1
Room011_1 0.0 10.9 00195 6
Room0111 1 0.0 3.3 00195 3
Room011_1 0.0 11.6 00162 8
Room01_1 0.0 267.0 00173 202
Room011_1 0.0 7.3 00198 7
Room02_2 7.9 173.0 00182 152
Stair01_2 105 181.7 00182 68
Stair02_2 3.1 153.6 00188 71
Stair03_2 104  180.0 00195 84
Stair04_2 5.0 165.2 00182 81
RoomQ11 2 0.0 0.0 0
Room011_2 0.0 11.7 00176 5
Room011_2 0.0 1.0 00107 1
Room011_2 0.0 10.9 00141 5
Room0111_2 0.0 1.8 00141 2
Room011_2 0.0 111 00191 5
Room01_2 0.0 221.6 00185 162
Room011_2 0.0 8.3 00109 5
Room02_3 6.1 1225 00178 112
Stair01_3 105 1291 00178 55
Stair02_3 5.0 111.3 00165 53
Stair03_3 7.8 139.2 00182 57
Stair04_3 3.8 117.8 00178 59
Room011_3 0.0 1.0 00131 1
Room011_3 0.0 6.8 00176 4
Room011 3 0.0 0.0 0
Room011_3 0.0 11.0 00167 7
Room0111_3 0.0 3.2 00141 3
Room011_3 0.0 6.7 00162 5
Room01_3 0.0 1745 00135 121
Room011_3 0.0 8.6 00153 8
Room02_4 4.6 75.2 00165 71
Stair01_4 7.1 81.3 00145 34
Stair02_4 2.6 66.0 00165 39
Stair03_4 6.6 94.7 00165 37
Stair04_4 13 63.0 00141 32
Room011_4 0.0 1.3 00131 1
Room011_4 0.0 10.1 00176 7
Room011_4 0.0 1.0 00107 1
Room011_4 0.0 6.6 00193 4
Room0111 4 0.0 1.9 00195 1
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Room011 4 0.0 8.9
Room01_4 0.0 125.8
Room011 4 0.0 7.6
Room02_5 3.9 447
Stair01_5 8.2 51.6
Stair02_5 2.6 37.6
Stair03_5 5.6 50.7
Stair04_5 1.2 39.3
Room03 0.0 76.9

00188
00146
00109
00141
00145
00145
00141
00141
00166
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Number of Occupants in Selected Rooms
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Fig 2 Number of Occupants in Selected Rooms
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