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Case Study about Performance Based Design through Fire & Egress
Simulation for Atrium of A Hotel & Casino
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ABSTRACT

This study is related with fire risk assessment for occupant of the area adjacent to not enclosed
atrium through the computer modeling and application of enhanced fire protection systems depending
on the result. Fire scenario is intended to evaluate the impact of a fire from atrium base within the
corridor adjacent to the atrium and to compare with egress time depending on the warning system.
The major purpose of this study is to figure out fire life safety for occupant adjacent to atrium through
the computer simulation and to suggest alternative option in case the occupant safety is not guaran-
teed.

Keywords : Fire risk assessment, Computer modeling, Fire scenario, Atrium, Alternative option
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Figure 1. Design process.
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Table 1. Building Descriptions

Use Floor Floor Area (m?)
Hotel (tower) 4F~24F 30,053
Hotel (podium) GL~3F 17,227

Casino 3F 1,683
Parking GL~3F 12,452

Table 2. Applicable Code

Use British Standard (BS) A Hotel Brand
Manual
- Approved Document B
- Building Regulation
Life - BS 5588 1~12 1996, 2000,
Safety - BS 7974 2001 2004
- ISO/TR 133387
- DD 240 : Part 1
- BS 5306 Part 1~6
Fire - BS EN 12845
Protection | - BS EN 12101 199;602;)00’
System | - BS 5839
- BS 7346
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Table 3. Tenability Criteria (Temperature)

AQ¥sh= . o
PR P Lower Limit Upper Limit
Aol o)at | BAKE | 2.5[kw/m?] 13} | 2.5[kw/m?] ©]&}
F | W5d | 6s1°C] oI5k 190[°C] ©]3}

Table 4. Tenability Criteria (Visibility)
Atsis A571E
gzl 7R St 10m

Lower Limit

Table 5. Recognition Time

WA
45 ZAEA 2 5
w1 w2 w3
) <2 4 >6
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Figure 2. Atrium.
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Table 8. Result of Egress Simulation

Egress time A &0l

Detection time 2%
Recognition time 43(W2)
Response time 30%
Travel time 563

3 g 78263

Table 9. Evaluation of Simulation
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Table 10. Result of Egress Simulation Based on Enhanced
Alarm System

Egress time Al o)A
Detection time 30%
Recognition time 23(W1)
Response time 30%
Travel time 56x
% Ak 3562

Table 11. Evaluation of Simulation
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Figure 4. Fire scenario - new.
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