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Tz 20174 20164 S SUE(%)

SA 2,019,625 | 1,930,878 | 88,747 4.60

Ot} E 42,928 38,566 4,362 11.31

7| = A 1,429 1,403 26 1.85

e 2Al 1,114,230 | 1,076,114 | 38,116 3.54

=2t & HAH 6,546 6,333 213 3.36

Z AN 20,247 20,130 117 0.58

THOf Al A 5,501 5,360 141 2.63

=TAlH 2,426 2,294 132 5.75

OB AA 3,772 3,727 45 1.21

wSHTAAH 28,445 28,866 —421 —1.46

7 AAIE 45,961 45,300 661 1.46

THAH 1,112 1,110 2 0.18

=SAH 4,188 3,641 547 15.02

HFAIH 57,313 55,842 1,471 2.63

=AM 31,770 31,369 401 1.28

FIEAIA 29,655 29,501 154 0.52

3 152,750 152,532 218 0.14

HAAd 98,035 95,796 2,239 2.34

S E S PN 40,424 40,635 —-211 —0.52

S| LA SREHHAA 15,512 15,310 202 1.32

Ss=3AMSHHAL 112,084 99,208 | 12,876 12.98

el aats | S = AR~ 6,454 6,570 —-116 =-1.77

w ™S T Al 3,801 3,309 492 14.87

BSSAAH 1,791 1,798 =7 —0.39

U™ AlH 492 473 19 4.02

BXHAAL 332 327 5 1.53

2EFAAA 1,165 1,152 13 1.13

el AE 540 515 25 4.85

X|5t7t 1,920 1,714 206 12.02

X| 5t 582 590 -8 —1.36

= SR 3,547 3,573 —26 —0.73

SRAS5= 184,673 157,820 | 26,853 17.01
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H2-12. S Al =80 Smartfire? YA

St Smartfire
Al Sgo|M
7 %} AH 7l5t=td fLxof wet AX 4
RefineZ|s (212 ZAXt 37|17t H|XstES HF)
HAE=2 Z=dH|
HAad, Hdars
AAUHAO A+ AF
32 3RS SRE 8
1) Simple fire 2) Simple heat
- A= YH|E(ka/s) —SEEEE I E UESE
— HCl Sd=2 Zlg -7l
-HClI Sd2&d 4y
A8t b Az SEMH|, HHLH|, HelE S Hd¥7ts
A7 -4 &X7| 485
Smoke view
= 351 YNNI S
S 2, COsx, &, 2z Ad=u § (VN & =71
= SLICE (X;3Y, 25 & ANH MBI &)
= E3 X8 2EXZ #0l Jt5 (Iso—surface)
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2O90] AdF F& 782 ASHA T A AAHoE ALEH

+ A EH oA 30HF oo ® delA YA, o] FHEHA

&

gt AlEdelde Edd WY AR x| wet FEdEn. 2E
g W& sz d(behavioral modeD¥} o] 2= (movement model) L
g3 BE3-Fwd(partial behavior modeDZ & Ht}.

FeRA L Jo]HETL 7744 olFdte ek HEY 840 wet
oAtAA o] XFE = BPolH, o]FEHAL oo|HEVF UE W g A

HOoRRE FTA o]BHs RUEA

ANA ALz AR AL, EZANLDAe] EA So] EH Edo|t

ATz  wEdiE  CoarseW EY A FineWE" Iga
ContinuousHl| EY a2 FEHT} CoarseHEY I+ A A&dt 38 =
ol A AR T2 2ol 74 A shte] k=E(node)E WAt F
7to]l e wet B3R 28 FAE A o] olA(aro)E AN
HCoarse MEHY ). wA fineW EQaE AE i e ze w3

9] LE(node)Z FE3I olE dZAS YELI W o|tiFine

Network).

Continuous =& I FA g o]HoZ /Ao, 231 HHAte
g AHA & AFHOE JojHEV} A&KHHo = o|Fde A T3
gk} [111.

A Tl A AETAA Al FE AMEEE JdAEHCIHCEE
Simulex, buildingEXODUS, Pathfinder7} it zH AlEgolde] EA 2
AHL A, ARZ EAHL O3 2ok
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B 2-13. IHA S8 0]M (Simulex, buildingEXODUS

, Pathfinder)

Simulex

buildingEXODUS

Pathfinder

Simulex+= 1995 7§dre Al continuousE2o|t}h AEF7HY
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PFFe 1HY T L, AHEY AFA dE, NMEdolHES] PFE
dE FAT T fitge dHES 7HY (12,138,141

buildingEXODUS& FineW E¢] A W4& AH&ste ddAEFH oA S
2 9= Univ. of Greenwich®] FSEG(Fire Safety Engineering Group)o| 4|
Mg AlEHolAdolth Y B4 -& ZASH= Geometryoll Arce} Node
2 7249 HEYIE wtes Bolt. o] rd2 A2 Occupant), ¥
o] E(Movement), 33 5(Behaviour), 54 (Toxicity), ¢ 3 =(Hazard)
2 749 /i AMExRde] glon, 7k 8450 ERFHOR AEH
Ao &=} kAT buildingEXODUS+ €8 W47 UF B7] &
of AH&A7F ARGSE7]o ¥ ue 9 e Y [15,16,17].

Pathfinder=  ©]=¢]  Thunderhead  Engineeringoi] A 7 i3t
agent-based I|FA|E# o] ot} Pathfinder= 71 F Rdo| ws| 1
A Hog Hojd muolt}y, Zpzke] JjA|d wirfH o] A
of JdolFe AAS] Wi ddAFe F&, 39, ¥5 £9 o|F,
BEEY 5 AlFEAE 7hssia [18,19]

Pathfinderoll A = olle]dE9] & SFPERE9} SteeringmR == A&
o} SFPEREE 35 7|8F d 2dd 7| og FHHY, 55582

o
>
>
ofo
ol
ol

Handbook of Fire Protection Engineering3} the SFPE Engineering Guide
ol AAIZE HlolElE AR gt [20,21]
Steering mode+= A AbgE A} AAlo] wF-
FAstH HaPstA ok shA|RE Ky 3 of A
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H2-14. DA SHO|ME He A
= Simulex buildingEXODUS Pathfinder
eContinuous  network | eFine network model eContinuous  network
2d model ®Behavioral model model
2= ePartial behavioral mo ePartial behavioral mo
del del
X o0.2m ZHE9| LEZ | e(.5m 79| LEQ} | KR AZHCZ X2
mEa) XemE:| - o= & HI_EEI T, Zoi=2
— OO|FE L ZOHEZ | 00 E= SHA| = | ?X|= meshE 0| &
Td | z=LcEg SohEe X
o DN SYSaE optio_noil oXi&l =M attribOllA | eXfAIX} SMO| behavio
II; Al Response time&= | ResponseZ A4 rQ| initial delay time
= oz MH(Default=0s) | (Default=0s) o=z MH(Default=0s)
oXfAXt= 37He| & (Cir | o =5 S FRFoP| | eM&X= ARIE el
cle)2 4 IHZ0l AMX|~= 07| | O|H, OHLHHIE 7|
oXiAXel MMz | Sht, dE, LO|, & | eAAXle] HEHE 3D
AR | LIO|(12M~6541) & | A 30| Y=EUts 2UE Jts
Ete aE CHELL srsspalad ol
7Bt AlRlERl QIXIS
Sol0] 2t HAS Al
Po 2 |
La | “EOHES RS AT 1Y OPIE EVE 2 | YUY Tl 57 oY
S | 2o sl et | o ME BT FsE | Jts
o (distance map meth | Of M2 &7 AEd oUZ[H|O|E] LHoO| =
7—|KE| od), I?efauItE X|ZAH | eHazard %:%KHI Sl W 7=
2lel &4 0|3 =St s
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oXfAIXIS|  IAIZHD} | oSHl| datall RIHES S | eAAXIl  m|A|ZH}
He  SIAEOM | St EM Tzl | HE  SEKHAIEE oK
870 | A@um 2 BY43 Z4ot F | ZIbH W
7lE EDEAES ST MAXt
o| m|t JHSOoR mct
oo | HFSUE & =E | eNodedf Sl IS¢t 7 | eMesh Triangle Space
o Aoz A2 d (Inode™ 1XHAXt | off oIst 37
e =7 7tS)
oM AXIEFR (3271K]), | o MAMEIR(HE, LIO|, | eAAMEIR(GE, Lio|,
sttel MAXE Ellell | ZFA, 7)) O77LAH)
= 5 1071 AMAEL | oMAXSS(PIFY, T | oMAX}t @S (goto roo
2 7ts =4, ClILiA, /&l 2t ms, goto elevators,
ALK} MHERI(FS, O | A, MAXt EFK|4, | goto waypoint, simpl
= A 7): 4ol B dH(ave | X=X AFH) y waiting in place)
e rage, elderly, childre | oD (TERESE, A} | oXHAXMHX|JHER K|
n, mae, female)Q | 3& vkg, Z=Z, ¥ | F, IEXIE(Random
CHHEZE 7KL US 28, Xt FHo{EY|, | /Uniform),  RAIXRR,
oXf MKt MU, SESHAENASE= | RE AN
LIOo] HdH]) )
eDistance map(SXX| | eQIX|(T|HEIR 4 |ocal | «HZM A (Path Genera
TR| Z|TA2) familiarity al main exi | tion, Locally Quickes
oHISA|ZHT(37HK) ts, local potential, flo | t, Backtrack
o= (M I LIO| | or potential) Prevention)
of w2t CHE) oUISAIZHRIQIRIE, Al | oBFSAIZHRQXIE, At
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T8 3—-31. Simulex A X4 [68]
H 3-25. gHASEo|dE 2st OO|ME MAHEY [68]

T = R(t) R(s) S Hal &
A QlkX} 0.25 0.16 0.09 1.35m/s
A 2104 X} 0.24 0.14 0.09 1.15m/s
of 2l 0of 0.18 0.1 0.07 0.90 m/s
= ol 0.24 0.16 0.09 0.80 m/s
rSEEAS 0.23 0.14 0.09 1.00 m/s

_96_



H3-26. Ol S 0l8 MAX 7 =F [68]
gl el Rt
= 20(%) o{2lo[(%) | HaE (%)
(%) (%)
10 20 30 20 20
10 20 25 25 20

_97_



3.4.2. AN EH A 3 A3 [68]

g Fe 100~300s2 A ¥ W EFH Eol-l5mel
x-yHR)AY L5 B AV WE, CORAR, AAAA] BEE

H 3-27. z=1.5m® x—yHHAML HAZL(t=100~300%) [68]

temp.[TC] CO[mol/mol] soot[kg/m’] visibility[m]
AlLtE| 21 26.9 1.26 x 10—3 | 7.14 x 10—4 0.63
AlLtz[22 93.8 3.29 x 10—-3|1.49 x 10-3 0.36
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s & =4 =
AEHE 1.2m 1.2m 1.5m 1.8m
+EQ0& HE HAAHF HE AAHF HE AAHF HE AAHF
A= 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
135 1895 1975 1260| 1170{ 1270| 2765 1035 1270 1220 2560{ 1035 1270 1205 2510 1035 1125
25 75 35 75 35 105 85 150 70 135 65
35 95 40 95 40 50 60 125 60 85 60
45 75 50 75 50 70 65 70 70 100 55
55 85 35 85 35 75 80 80 110 80 55
63 65 35 70 35 70 70 70 70 65 65
75 95 110 30 35 45 175 15 50 45 170 20 45 40 140 20 40
85 110 130 35 35 45 210 20 180 50 175 20 50 45 165 20 40
95 115 130 30 35 205 305 20 45 45 215 20 50 40 170 20 40
108 120 175 35 35 70 300 200 50 45 200 20 45 50 170 20 40
113 110 170 35 40 50 305 20 40 45 270 20 45 50 130 20 45
125 120 155 30 40 50 390 20 80 50 300 20 45 45 145 20 45
138 115 185 30 40 55 525 20 45 50 335 20 45 45 175 20 40
145 115 140 35 30 60 480 20 95 40 275 20 45 45 160 20 45
158 150 140 35 40 55 545 20 45 50 185 20 45 45 155 20 40
163 110 175 35 35 50 575 25 40 45 240 20 45 40 190 20 40
178 110 150 30 35 45 600 20 75 50 240 20 45 50 145 25 40
188 95 230 40 35 45 745 20 40 50 310 20 40 40 175 20 40
198 100 210 30 30 55 455 20 45 50 285 20 45 45 160 20 50
205 185 145 35 35 55 785 20 45 50 255 20 45 40 155 20 40
2135 125 155 30 35 55 930 20 40 50 545 20 45 50 165 20 40
225 135 135 35 30 45 885 15 50 50 345 20 45 45 170 20 40
238 160 190 30 35 55 415 25 55 45 340 25 85 45 190 25 45
24% 145 140 40 35 45| 1000 20 50 45 235 20 45 50 145 20 40
258 115 115 30 35 60 845 20 45 45 295 20 45 45 170 20 45
265 105 135 30 35 50| 1085 20 50 45 240 20 45 40 140 20 45
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215 95 155 40 35 55 775 20 45 55| 270 20 45 50 155 20 40
285 120 190 30 35 50| 380 20 40 50 370 20 40 55| 165 20 40
295 145 100 30 40 55| 525 20 50 45 910 20 45 40 200 20 45
305 90 115 30 35 55| 670 20 45 50 175 20 40 45 150 20 40
315 150 140 30 45 45| 1340 20 50 55| 210 20 40 45 160 20 40
325 95 135 30 35 55| 1380 20 50 50| 305 20 85 50 180 20 45
335 110 160 30 35 55| 545 20 85 45| 305 20 45 60| 185 20 40
345 130[ 200 30 30 50| 1440 20 45 45| 1110 20 45 45 160 20 40
355 155 125 25 35 50| 1435 20 45 45| 440 20 40 45| 155 20 40
365 100 105 30 35 60| 1505 20 45 60| 285 20 40 50 180 20 40
375 105 135 30 35 50| 430 20 80 45| 355 20 40 45 160 20 45
385 95| 200 30 35 55| 425 20 50 50 260 20 40 50 115 20 40
395 65 90 30 65 40 105 20 75 40 95 20 80 40 115 20 70
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H 4—-5. NFPA #2012 A £ [66]

USAGE m?/ Person
1) Assembly Use
Concentrated use,without fixed seating 0.65 net
Less concentrated use, without fixed seating 1.4 net
Bench—type seating 1 person/45.5 linear cm
Fixed seating Number of fixed seats
Waiting spaces See 12.1.7.2 and 13.1.7.2
Kitchens 9.3
Library stack areas 9.3
Library reading rooms 4.6 net
Swimming pools 4.6 ( water surface )
Swimming pool decks 2.8
Exercise rooms with equpment 4.6
Exercise rooms without equpment 1.4
Stages 1.4 net
Lighting and access catwalks, galleries, gridirons 9.3 net
Casinos and similar gaming areas 1
Skating rinks 4.6
2) Educational Use
Classrooms 1.9 net
Shops, laboratiories, vocational rooms 4.6 net
3) Day—Care Use 3.3 net
4) Health Care Use
Inpatient treatment departments 22.3
Sleeping departments 11.1
5) Detention and Cottectional Use 11.1
6) Residental Use
Hotels and dormitories 18.6
Apartment buildings 18.6
Board and cae, lage 18.6
7) Industrial USe
General and high hazzard industial 9.3
Special purpose industrial ’
8) Business Use 46.5
9) Storage Use
In mercantile occupancies 27.9
10) Mercantile Use
Sales area on street floors 2.8
Sales area on two or more street floors 3.7
Sales area on floor below street floor 2.8
Sales area on floors above street floor 5.6
Floors or portions of floors used only for offices |See business use
Floors or portions of floors used only for storage, recei 57 9
ving, and shippping, and not open to general public )
. Per factors applicable to us
Mall buildings e of space
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H4-6. OAILIE|2 FE2(NFPA 820 13) [68]

ot 37t | +82™ H[ 2
CASET At Z1.2m, 7|2 &
CASE1-1| 395-1F | 3,9998 o= A2UE A0 2gt +E2F
CASE1-2 | 395-18& | 1,718 SEAE 40 2ot 4 Aol
CASE1-3 | 395-1& | 1,6559 NFPAS| ol 2lst 823
CASE?2 A ER-551. 2%, I
CASE2-1 | 398-15& | 3,9998 o= A2UH Ao 2et +E2F
CASE2-2 | 3985-1& | 1,71138 SHAY 4ol ot A AFR
CASE2-3 | 39&5—-15 | 1,56559 NFPAS| ol 2fet +=8QI&
CASE3 ATH = 1.6m, 7|24t
CASE3—1 | 395-15 | 3,999& = g o] gt +82¥
CASE3-2 | 395-1& | 1,713 SHAIE 4ol ofet A AFIE
CASE3-3 | 395-15 | 1,5559 NFPAS| &0l 25t +&¢el¥
CASE4 A 1 SmMeZ= 4t
CASE4-1| 395-15 | 3,9998 o= A2UE A et +E2F
CASE4-2 | 395-18 | 1,718 Al Y0 ofst 4 AR
CASE4-3 | 395—-15 | 1,565598 NFPAS| 180 2gt +&¢2l&

NFPA gl o3 4
ol7b WSO, T 2WUFel BE FEAUS A AFAY Aol
oF 230039 £ Folst WASE At MwLHPS W 1 o3&o]

w$ wre Zloz vebyth
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A Study on the Guideline for Institutional Improvement of Performance Based Design through an

Expert Survey and Field Investigation of its Execution Conditions

Lee, Yang-Ju

Department of Fire Protection Engineering, The Graduate School,

Pukyong National University

Abstract

In Korea, since 2011, mandatory performance-based design is required to be
carried out in accordance with the "ACT ON FIRE PREVENTION AND
INSTALLATION, MAINTENANCE, AND SAFETY CONTROL OF FIRE-FIGHTING
SYSTEMS" in certain fire fighting objects. However, even if the performance-based
design is applied according to the current conditions, it is not possible to guarantee
the safety of the building 100%. This paper proposed the problems of current
performance—based design oriented design through various methods and suggest
improvement direction. In order to find out the problem and improvement plan of
current performance-based design, problems and remedies were derived through
four methods: prior research analysis, expert questionnaire, design book analysis,
evacuation and fire simulation.

As a result, this research derived 7 problems and improvement methods from the
legal and institutional viewpoints, 10 problems and improvement methods from the
simulation methods, and 4 problems and improvement plans from the simulation
verification methods. In addition, a specialist questionnaire survey was conducted to
apply the problems of the current performance-based design derived through the
four methods and the improvement plan, and the improvement direction and the
standards to be newly established were presented.

Therefore, in order to improve the current performance-based design, it is
necessary to review the designation of the target buildings and to carry out the
national education process and enforce the qualification certification system
accordingly. In addition, there are many problems in current performance-oriented
design scenarios, and additional scenarios are needed to solve these problems. And,
it 1s necessary to provide national reference value and guideline for simulation input

data, and to review the criteria for calculating the capacity of evacuation simulation.
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