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ABSTRACT

In Korea, life safety assessment through simulation are mandatory in performance-based design. Generally, there are three
types of methods for simulation-based life safety assessments: the non-coupling method that compares available safe egress
time (ASET) and required safe egress time (RSET) at a specific point through conducting fire and assessment simulations
independently; the semi-coupling method that compares fire and evacuation simulation results by overlaying the result
screens; and the coupling method that compares the results of fire effect simulation to an evacuation simulation. Of these
methods, all designers in South Korea have used the only non-coupling method. In the non-coupling method, it is important
to determine the location of a specific point to compare ASET and RSET. However, without any defined regulation, setting
the location is determined based on the designer’s experience and knowledge. The number of specific locations and the
locations themselves differ with each designer, which can produce contrasting results in a life safety assessment. Therefore,
this study conducted a life safety assessment based on the three methods (non-coupling, semi-coupling and coupling) and
compared each of the results. Furthermore this study suggests a improvement way in particular for the computer simulation.
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Table 2. Fire and Evacuation Models used in this Study
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Table 3. The Condition of Fire Simulation

Type Fire Model Evacuation Model Title Descriptions
. Pyrosim Pathfinder The Size of Fire 05mx20mx 15m
None-Coupling (FDS) buildingEXODUS Rate of Fire
‘ Growth Medium Growth Rate
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Table 4. Fire Model vs. Mesh Configuration

Model Coordinate Appliefi Mesh Number
System Size of Mesh
X 02 m 259
. Y 02 m 86
Fyrosim Z 02 m 17
Total Number 378,658
Coordinate System Number of Mesh
X 261
Smartfire Y 100
Z 18
Total Number 469,800

Table 5. Age Ranges of Occupant’s Generation

Generations Age Range [year]

Children 2 to 10
Teenager 10 to 20
Adults 20 to 60

Senior citizens Older than 60
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Table 6. The Proportion of Population by Gender and Age Table 8. Generation vs. Average Shoulder Width
[%] Children Teenagers Adults Seniors [mm] Avg. Std. Min. Max
Male 3.2 5.0 30.9 10.2 . M 276.6 21.5 208 344
Children
Female 3.1 4.6 30.4 12.6 F 276.0 19.5 210 341
M 353.6 39.4 233 451
. . Teenagers
Table 7. Generation vs. Average Height F 337.0 26.4 231 442
: M 395.0 20.1 321 483
[mm] Avg. Std. Min. Max Adults
F 3542 18.4 298 447
M 1,285.2 73.8 1,047 1,475
Children Sen M 378.8 18.6 329 422
eniors
F 1,267.5 73.6 1,057 1,476 F 349.8 187 284 398
M 1,726.7 55.8 1,548 1,907
Teenagers
F 1,596.9 513 1,412 1,768 Table 9. Gender vs. Average Walking Speed
d M 1,724.3 69.7 1,277 1,915 Sen
Adults . enior
F 1,589.2 572 1,403 1,776 [m/s] Children Teenager Adults Citizens
Senior | M | 1,653.7 586 1,354 1,793 Male 1.0 13 1.2 0.7
Citizens | F | 15288 | 47.7 1,394 1,656 Female 1.0 13 1.1 0.97
Figure 2. Geometry and Agent Location Setup for Evacuation Simulation using Pathfinder
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Table 10. Number of Agents by Gender Table 12. Results of Life Safety Assessments using Pyrosim and

Pathfinder
. Senior
Children Teenager Adults Citizens [s] ASET RSET Result
Male 2 3 16 5 Point 1 149.23 109.9 SAFE
Female 1 2 16 6 Point 2 149.60 112.2 SAFE
Point 3 176.42 114.6 SAFE
Table 11. Response Time Set Value Point 4 174.83 112.2 SAFE
Point 5 187.20 112.4 SAFE
. Response -
Condition Time Point 6 185.62 114.0 SAFE
. Fire detector actuation time Point 7 202.80 134 SAFE
Fire Area ) 4244 s Point 8 20321 111.7 SAFE
D 4244 s
D244 s + 60 s Point 9 214.03 114.5 SAFE
Non Fire Ar 102.44
on e Area (W1, Office) s Point 10 80.45 526 SAFE
Point 11 127.22 112.7 SAFE
Heat Release Rate (HRR) [kW] Point 12 107.20 108.7 NOT SAFE
= Point 13 100.82 110.3 NOT SAFE
2500 | Point 14 171.63 152.5 SAFE
" {,V;“,‘v‘ Point 15 118.01 117.6 SAFE
2000 W{@M !
: igy.
1500 &#MM Table 13. Results of Life Safety Assessments using Pyrosim and
Y buildingEXODUS
!
1000 T Ll
i .WM [s] ASET RSET Result
500 B Point 1 149.23 108.3 SAFE
oL L Point 2 149.60 108.6 SAFE
0 50 100 150 200 250 300 350 400 POil’lt 3 17642 1116 SAFE
Figure 3. Time (s) vs. heat release rate (HRR, kW). Point 4 174.83 112.1 SAFE
Point 5 187.20 109.7 SAFE
TS 93 7+ A EL] WAL Table 113 2t} Point 6 185.62 109.9 SAFE
Point 7 202.80 110.6 SAFE
4. FiS2AE OIHOPYMMYL Zn} H|w Point 8 20321 109.6 SAFE
Point 9 214.03 110.6 SAFE
‘;;1 5'59 1E384e 2t . ol o Point 10 80.45 492 SAFE
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& IHWZTE R 3 L a8l ERAHE
== e =" - Terim= Point 12 107.20 108.5 NOT SAFE
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