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ABSTRACT

Keywords: EXISTING BUILDING, FIRE SAFETY EVALUATION,
VERIFICATION MECHANISM

Since the Act of the Evacuation Facilities and Fire Safety Equipments
Improvements for Existing Building, promulgated in 1995, had been amended
comprehensively to the Act of the Evacuation Facilities and Fire Safety Equipments
Improvements for Existing Legitimate Buildings, promulgated in 2006, an important
key, performance-based regulations, has been imported in this new Act. When
local governments are facing some of the existing building codes and difficult
dilemma of building amendment cases, they can not really put effort on the original
implementation of the lawful management of buildings. The main reason is that the
level of the amended building plan, proposed by the building owner, and the review
mechanism have not been quantified and established; consequently, only by building
public safety Inspection system, local government ask some easy improvement
items in their amended building projects.

Facing the needs of the fire safety improvement in existing buildings, this study
aims to quantified the simulation of the fire safety levels of the existing legal
structures to maintain the original use or change in intensity of use of the legitimate
use.

Based on the case studies, this project will proposed the fire safety needs,
priorities, integrated analysis, and the key amended factor for the mix use of the
existing legal residential and commercial buildings, the mix use of the existing legal
residential and office buildings, and elderly care canters. The following analysis
approach continued to assess the weight of simulated items and lists, and finally to
establish the existing legal building evacuation safety simple principles of integrated
assessment and the framework of the review mechanism draft.
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R} bk

ERP N EEEK S

52504

S

FrEEFAPHY

(FEpE 2404 4)

/
v (R B R
ERG A
TS
Bk T HE
B A dk (WK ) B A (24
%) FERER
TR WA P EER H > w| g LK ELVvE | < AFE R
P S| AR |k | BEFTA
A d (N) A ° ° ° ° °
VR (L) kg/m ° ° ° ° °
xR (B) m ° ° - - -
WA 5 ﬁ? (A) m2 [ °
TRFEFRE (H) m ° °
F | EAEHPEARHET Yes*No o o --
n 2@ Yes*No o o - - -
e | REFTZ(E 20 f) Yes*No o o -- -- --
B |y dpl® (L F%) YeseNo o o - -
fol BEX A YeseNo o o --
fed WOKK A Yes*No o o -
R RuR O HR YessNo o -- --
FTREREARE X Yes*No o ) - -
v 2 fel X F Yes*No o o -- -- -
i m ° ° ° .
i m? ° ° ° °
X EER R m ° ° ° °
* ‘.,Ez r ]
1{ IEL-’“{Z%?J FHeR (3 Yes*No © © © © o
A | KEHES 2 B0 Yes*No o o o o o
R | pREEEC (F M) Yes*No ) -- o - -
v EEE Yes*No ) o ) o o
e dpE L) Yes+No o -- o - --
fe B TR A Yes*No o -- -- o -
B AR e o ¥ v
S L es*No o o o o o
R m
% A m?
i’ﬁ Egjﬁ AR YessNo © © © o ©
4 Fel 2B IL % 2H Yes*No o o o
R .- % & 90cm 14 Yes*No - - -
fe ¥ WP ®F] (Al iE
W) Yes*No o -- o o o
fel % 2P R Yes*No - -- -
Wiz ek <y YessNo -- o -
WA e A YessNo - -- --
o (Yes) # ¥ 0 24
B
¢ HBFHEE O v FEE o FHALE -1 KR

(FH %k : 7B = £ 2007)
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LEE RS SR

¥ & LRI 2ER AL

- ~ % P Fire Safety Evaluation System (FSES)
=) @4

FSES d % Ry I &= ¢ (NFPA) #r@# 3 »
C ek .

- fEdE B AT 2T
. > 72 o 4 43" NFPA 101A, Life Safety Code » = A iLi# * ihifez - - 4518
APpFHREARLE DE L LE 2 E

FSES ¥ L 2@ * S5 3lchz A » - B 5 Aehp L & > 28T 5 2
(multiattribute approach) 2 3= £ 38 {7 4 #= (NFPA 101)2_ fF & i B % -

R dei FSES A B PRk 81 (health-care) § F— B L % 2375

o ‘:‘:“,\:"
o R E IR VA R R o FSES I % A PRIEAEYE o ot F
BV R BEY RERE KEHT e

ER

(=) =k A

FEYREAFSES 50 X T 12 AR FF > & - BTm FlF kT
BH RS

2 x% B o fe"*'ﬂz—" # P NFPA 101 :
G M e b

B AR B E R E S A .
gk g (Spread)T T A H ApH E R o £
ﬁ" ARk 3"@;1?%":;‘_}_\%," ’ :ﬁ/‘l);i [ Kﬁip '% e

sL

Z B

WEE LB 2-6 1 o
1L #REFIFRELSHT

P¢12@Lmﬂ46’1$?ﬁﬁ;6%ﬁ:*%ﬁﬂﬁﬁﬁﬂr»ﬂé
FF B LE 2 PTG DL BY R S BEAT L IFL T
FERM R o KR 2T VAl Sl BT B )
B foib A #5944 P H163% 0 14 7 BB ik 37% o

\ 2

T 5 7@‘ %:Qﬁ'iﬁ_
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Rt LA p VEHERS I EIRALITR S 2B AR
% 2-6.FSES-{ ¥ * = $&
%% (Parameter) &/J: e A
(Min) (Max) | (Spread)
1. # (construction) -12 2 14
2. % E R4 (segregation of hazards) -7 0 7
3. &= B r (vertical openings) -10 1 11
4. ¥k (sprinklers) 0 12 12
5. X % &4 (fire alarm) -2 4 6
6. & i % (smoke detection) 0 4 4
7. 2 Zi2H (interior finish) -3 2 5
8. ‘T ir (smoke control) 0 4 4
9. i r g% (exit access) -2 3 5
10. ¥ 4 g (Egress Route) -6 5 11
11. 4_#&x/E % % & (corridor/room separation) -6 4 10
2. ¥ & %A/ (occupant emergency program) -3 2 5
‘;;;l -51 43 94

(F# X%k  John M. Watts, Jr., Analysis of the NFPA Fire Safety
Evaluation System for Business Occupancies, 1997.)

# 2-TFSES-f ¥ @ # 37 $8kcL @5

% #c(Parameter) ENE B A
1. #¢ (construction) 14 15
4. ¥k (sprinklers) 12 13
10. ¥+ 4 g (Egress Route) 11 12
3. Z-¥ B v (vertical openings) 11 12
11. 4 R/ % % I% (corridor/room separation) 10 11
2. % Z R4 (segregation of hazards) 7 7
5. X % #4F (fire alarm) 6 6
7. % p &2 (interior finish) 5 5
9. & r gz (exitaccess) 5 5
12. % £ %425 (occupant emergency program) 5 5
6. g i 7% (smoke detection) 4 4
8. “%.#r (smoke control) 4 4
et 94 100

(F# k& : John M. Watts, Jr., Analysis of the NFPA Fire Safety
Evaluation System for Business Occupancies, 1997.)
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$2 % cfrr AR

23% 5% 53 £ BME P

S 12 TR RIS RN G E - o UL TS HD L 22 W

FTRETFETELE LAFTRFF 2 ELEL 3o
¢D)] ﬁ_i% (construction)

iz NFPA 220 Standard on Types of Building Construction @_& ¥ e %] » % & 5 7
AT R PR AR B RGBT R B A K A ok i
(-12) » 7 7 2R~ Beke® (2) -
(2) % 2 I3 (segregation of hazards)
REGER e B (BEBE BRI S R E)
A. #3810 & L E % B (Identify Hazardous Areas) » X F %3 ¥ i iz P 3 B &
FThl o ArREGRAHB A ER YN REF > R E VLGRS -
B. #3222 X3 % s (Determine the Level of Hazard) » 2 i ¢ & & & : Fipt
ST EEEE SRS E X
C. HF;3: HEP Vi (Determine the Fire Protection Provided)
iﬁﬁ% APl VI o 5 - B p B ROk SR Ty o

CRGIC IS N RO ¥ T

~

D. #3#4: F) T BEE B FHGFY o dodk 2-8 47T o

2-8. A A FHEE R

5 gt e FoRE 7w
# #ORK A R AR
B ISHE R - 4B Ry A
7R R & 38 4% B _ sk Py

(F# %k : NFPAL0LA, 2004)

*% BT B2 K5ttt 8
PR ER LA BRI R B AL (N )RELRKA(T) £
PE i hed A (0) -

(3) =2 B r (vertical openings)

ER I TR AN By S T S TR R R TP R
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R EZEAP VERRGRLIPRIENL TR ZEF AP
e gL E R AR R P BEBAERES Y A BB K10 R E W
HrplpEE L 2EF0)-
(4) #-k#g (sprinklers)

FRE SRS BREE TR BN AL EMA(0) 2 KL
Peit FOBAIROREE & BB A~ (12) ©
(5) % %3 ¥ (firealarm)

WX ER R AKE R IFERRF P LA AR B E
Foié * 4 £ (occupant load) 5 B M4 (-2);K BV X EARR G X EA5E T
P 5hFA@)-

jul

|

(6) WEFHBIE (Smoke detection)

FERRIERT AREARE PR A AR BRE RS0 2P
KB 5 AR AWE)-

(7) 2 p %2+t (interior finish)

FPNERZHPEL Lt (Flam Spread Ratings ) » i NFPA 101 4R %X 12
Phos®io v BT R B E AV Ru S8 5520 75 20 200 5 E i1 4 (-3);
BE AR 25 L F (D)

(8) "4 (smoke control)

EEEGEREIRES R AEAAR S RED AL LBAEERE)

BEREN(PEFRH)  BREZERA0) REL TN EFAL@)-
(9) v I (exit access)

MR EF e b ARG R 8 2 £ R X T5ft ] 30
100ft( %) 30m) 5 & 4 (-2) 5 & 7~ & b 2 H §eo] >0 50ft 5 &% 4 (3) e

(10) #F¥id sg (Egress Route)

WA R - @EERA B e R R E RS E B
Al AEs AR - FIHERLIEMA(6) ERLE N S hFA0G)-



$2 % cfrr AR

(11) 4 _Rs/E % % & (corridor/room separation)

PR RABRANEFAEL M2 HFERAE(ER) B EL MR R
;e

(B aF) RHMA(6); BREREANT (7 5EA/) 554 Q) -
(12) * B BE#3# (occupant emergency program)

PP REERNFY AT AR 0 XS ERMA(Z) 2 Gk
® 4 (2) -

(2) #RH A
FSES(f £#77]):= " (T £/ £ 5 T B BALS

L #1235 4H 861

2. %5% 2. k11T H 862 NFT LHERX 2IERHE o

3. HF3: ka1 ivL H 864 2R F K (Mandatory Requirements) g -

4. A k1 v HBES5 TR AL 2EHALE o

5. #6521 FAH 867 PP VX 2E8 LTI PR ENRFTR
(Mandatory Requirements) @ -1 it ¥ 8.6.7 5 & 17 L & 23%§ 4 8.6.5

2 357 chy £ % 8.66 ¢
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ﬁ)

A 1N LR

% 2-9FSES 3 £ L %

FhB
whi HE

i R

% 86.1

BEFDLX 2R Y

Galch-] g
e
% 86.2% > %¥&
% >3k FEE
1ty 3 B e
A
NFPA 220 (433)# (332) A Al AN Al IV AV
s 53 11(222) (111) (000) (211) (200) (2HH) (111) (000)
14 0 0 0 0 -1 0 0 -1
2 2 -4 0 -2 0 0 -4
3 2 2 -6 0 -6 0 0 -12
4~5 L > fL i 75 IUT 2 2 -10 0 -12 0 -3 -12
A5 e B 75T 2 2 NV 0 NV 0 -6 NV
L 759 e AoiE 150 R 2 -1 NV 0 NV 0 NV NV
150 ¥ 12 ¢ 2 NV NV 0 NV 0 NV NV
2.0 Whl 7 IEETE Bipe £ 241 a4
5 IE 4 & ik A ErT 7 o
-7 -4 -4 0 0
3LERCT Br(d72z2%EF) %P
Connects5or 30min
More Floors 4Flrs. 3Flrs. 2FIrs. <30min Tolhr >1hr
-10 -7 -4 -2 -1 0 1
4k & A o gt o EH
Fd F 3 oAGE 24 ) ik F Al | RE ) i F A
0 0 4 6 10 12
Sl E AR ki o A2 PP HIERR TEWPIREEER
B LN EFFER LR AR LHEFUA LR
0(-2)k 1(0)k(-1)p 2(0)P 2(DK(-1)P 4(2)P
($7F)
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CEE S S
% 86.2% > 4%¥%
6.1 & 5%
£ A B B
0 1 2 4
TENESH R
ARG L) >75 to <200 >25 to <75 <25
EE >75 to <200 <75 >75 to <200 <75 >25 to <200 <25
-3 -1 0 1 1 2
84 ks & B 5 BN
0 3 4(3)j
9.4 17 BEHE b (G2 %) (7 %) % (7 sE4p>50ft
>75ft . >100ft >50ft
t0<100ft >50 ft(20ft)h to<75ft | >200ft to<400ft to 200ft to 100ft <50ft
-2d -1 -1 0 1 3
10,3 BfEE /2 Bl BT
H- B 7 #4 #E A SEE M 2 R AT
-6(0)i -2 0 3 5
11.% 37 PRI EA ED
BT >1/2hr° >1hrt | AR FH A E
S
P RE S FEF | FPa%P FEP FEB # 4>10
-6t00I 0 12)f 1 203)f 3(4)f 3
12.?T“ EL%¥ 4 L R
0 1to2 >2
-2(-3)m 0(1)m 1(2)m

w

NV- FSES éivi® i3 2 &2 3= < 2 > B U & 47 chjies

MoFFE R - 345 NFPA 101, Life Safety Code % 1.4 i
-k H O A o
b tizie RANLH L RUERE LB L7584 3%

NI e NS s A A7E 75 & 200 o

Chrd $ficm (B L& { 3 A4 200 2 300 -

d4r%% > 4811 56804 o

z
k4

edrdk 284N L 108 S Bl 1/2 o) B o

4o% Sl 2473 11(000) & V(000) & 4-#c 4<10 ‘fr‘ 7N T2
R IT
fdok B

EVERRIPEEE

g 4rdk ot B B oA 1-hr v e 4 7134 3831

& 39.3.1(NFPA 101)

h 24 &5 50 = > ATz 2
| H - 2 r o2 4 38.2.4.2 4 39.2.4.2(NFPAL01)
j 4ok % > 5B 4<1I0E 3 4 -

K &7 5k

A=t di T A S R

b) + R >50(% § £ A>100) & o A 2}

C)E iz A+ R >300(% F 2= #>1,000)
| %% 851111 <p -
MG AL A 150 F R A L F A%
R
Ny L ELGERAY > AmiEeg A o ii‘f%ﬁ%%?
EAA
p #7iE B ki A
(7 TF)
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=
~=$
W
ﬁ}-
ﬁ)

RS e

CEFEEIBAT TR R EFABILFE

% 863 % 2Tk

D I W A

7R I WIS 2 ik R S
X > 58 (s1) (S2) (S3)
lit 4
2.8% w20
3L +2=
AHTRK A +2=
5 ggﬁ i e 2=
. ]é,\ ,ﬁ_;_ S o 2=
TENEBH +2=
8 Ld kM +2=
9.4 (7R
10 @ SR IS
11. % :}_i,wj—% EM +2= +2=
REER¥TE
se it S1= S2= S3=
4 864 2 & i
7ok xR WELE > A8 e > AR
(Sa) (Sb) (Sc)
EHABR ik % 3 Arad % 3 Arad %4
oy 0.5 -1.0 15 0 2 -1
- Kk -2.5 -4.0 15 0 -1 -4
z K 15 0 15 0 3 0
B kR R A TER LT 4.0 2.0 2.5 0 6 2
A28 75 %< iz A 7% 150 < 9.5 75 75 5 10 6
150 % 17 1 12.5 10.5 7.5 5 10 9
4 865®F ¥
2 7
Bt o 7 VA ARG | St Sa
(S1) ’ = O L] LT
WEEE > " WEEE 2> 3L % (Sh) - S2 Sh
(52) ’ = O L] LT
g IS i BRE > %i%(Sc) 0 S3 Sc
(S3) ’ L] -]~ [
TRAEE s ape Age
A EEAF*Y P L0915
P R KSR O2RNNA T LI BT bk 862 % 2

® Bt A % 9438

v s i S 5N L B 38.3.5/30.35 - 9.7.4.1 th K 4

mim|O|0O|w

breg g hoe § e 3842 & £k

1. [+ 865m“r;a1=§§"3f44‘ RPN E 2R ER AT
2.4 8657 - B 5BHRAEFE L7 v E 2MHAMER

(F# % ik : NFPALOLA, 2004)
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$2 % cfrr AR

= ~ ¥ FWisconsini®fz & 3t

=) M4
Wisconsin Administrative Code -Chapter ILHR70° » % % R = #7& % VW A 44 ¢ 2 A
A APM ARG 0 B 5AS L2 AR (Building Evaluation Method) - & B 4
Sl KSR FVAREARFC CRITBZAL 2T 2R FLBE RS
LB 4 &% >(life safety) -

() =R A

Wisconsin 3 % » £ % T 17 B 305 F|5F > & — BTG F|F kTG % iF 2

B3 ;L:% B o KETR F]F rr:;J‘-]% ol mE kL g .% (Spread)¥ 12 18 & H 4p ¥
TEM L @_,@ AR AH BTG R ,@ JF 2 R FEGTER EE L EAed
2-10 #171 o

1L #RFFRLAIT

iz 17 BiR FF Y > AR T LA 8 D V& 2 (Fire Safety) 2 @it
(Means of Egress) > = % & Bz L % > o
W*ii?%%@gﬁiiiﬂi’%ﬁﬁw%ﬁ\%ggﬁggﬁ%(@
BIE BRSNS > o R R 2 X 22 F]F o
LRGPV 2 R BT TG L B0 R fliehd B
P FF R AN o iR 211 T Av s L BN F s W 7

B SlcL Efoibit o B 140 » ¢ 957% > {2 10 B ik 43% o

® Wisconsin Administrative Code, chapter ILHR 70, “Historic Buildings,” Madison: Department of
Industry, Labor, and Human Relations, 1995.
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% 2- 10 Winsconsin 3= F]+ £ £ &2 £

B i@ LA ES
iz F]+ (Parameter) .
(Min) (Max) | (Spread)
1. # % (number of stories) -5 10 15
ZFHAEF o (building area) -5 5 10
3. E AP L F 3 E & (Building Fire—Resistance 5 ) A
Rating Based on Fire Separation Distance)
4. 78 (F)H( %)% %] (Attic Draftstopping and = 3 g
Compartmentalization)
5. L 3 % (Fireblocking) -5
6. * i % %] (Occupancy Separation) -5
7. #-3® B v (vertical openings) -3
8. HVAC(% % ~# kb ~ 23) 43 (HVAC
systems) ' 10 > =
9. 1 T £ B (Smoke Detection) 0 5
10. L ¥ F |ESR (Fire Alarms) -5 10
11. “£4= (Smoke Control) 0 10 10
12. 41 (Exits) 0
13. 7* & (Dead Ends) -5
14, & £ ¥ {7 fE3E(Maximum Travel Distance) -5 10
15. Bff LPP ~T Rk %% (lllumination Emergency = 5 ;
Power)
16. % 4 ¢ ¥ (Elevator Control) -4 4 8
17. #c-k#g (Sprinklers) -5 7 12
K N -69 71 140

(FH ki xm= g K2)
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$2 % cfrr AR

% 2- 11 Winsconsin 3® $-# £ &4 5]

% #(Parameter) £ B A
1. # % (number of stories) 15 10.5
8. HVAC(#s 4 ~i b ~ 3 3) &% (HVAC systems) 15 10.5
17. #c-kgg (Sprinklers) 12 8
2. A o (building area) 10 7
10. k& F |E4R (Fire Alarms) 10 7
11. "4 (Smoke Control) 10 7
14. & % ¥ 7 iegE(Maximum Travel Distance) 10 7
4. 78 () (F# L)% 4] (Attic Draftstopping and
Compartmentalization) 8 >
16. % # ¢ ¥ (Elevator Control) 55
6. * i % 3| (Occupancy Separation) 5
15. Bf% R~ 7k % s (Illumination Emergency . .
Power)
5. F# L 3 % (Fireblocking) 5 4
9. 1 % %P & (Smoke Detection) 5 4
12. & o (EXits) 5 4
13. 5% (Dead Ends) 5 4
3. E AL EEE % (Building Fire—Resistance 4 3
Rating Based on Fire Separation Distance)
7. 4-8 B v (vertical openings) 4 3
3t 140 100

(FH %A 455 K2)
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R EZEAP VERRGRLIPRIENL TR ZEF AP

(2) #=FRrEFEHR

1 =R

Wisconsin 3#f i i# 5 (T 542/ & 7 1 BHFARA

Lo #3 1 2d e g4 8 (3 179) 54 2124 2-28 -

2. #H 2 2 kb L& x(Fire Safety) ~ ¥ #+% > (Means of Egress) ~ &% >
(General Safety )= B:=m s 43 » 2 38 i~ #ic » 744 2-29 -

3. H A3 R 2RI A ")"7?0—"]513&%—,’5!7» 2 TE 2TRI

L
B ©°

2. #RFF TR ERME R

Fgt 17 SRR S RN FE - i MR E FSHE OV E 22

TEEFTE L8

(1) #&% #k (Number of Stories)

PRI P ik R(IBCT) A e A B0 et AQB I AR 5 A
A (-B) » MAE R L BB A (10)

4 2-12 k&

# & & (number of stories) =1} & (numerical value)
B ATIEE T bR LA BB =
ERAME C EMEE R kR kKR 0

ARG WA T E R T i R +5 (5% e ia= +10)

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)

(2) = HM¥ F o (Building Area)

PR IR P R AR(IBC) AT R auE A g fi 0 Ble S 0 AR R LF
Blc1150% 5 # MA (-B) o M2 xR 50% 5 $ % 4 (5)

" IBC : International Building Code
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CEE Y R

4 2- 132 RWF Fé H

2 HA#F e H (Building Area) 371§ & (numerical value)
2B I 17 7% S 137 e ] 0 150% -5
i 3§ [ 1 131% - 150% -4
it 3% > [l ¢ 121% - 130% -3
it 3% = [l ¢ 111% - 120% 5
o3 = [F 59 90% - 110% 0
o 3F e [F] 59 80% - 89% +2
3§ [ 69 70% - 79% +3
i 3 > ] 51 50% - 69% +4
B o3 b 60 50% +5

(L % & : Wisconsin Administrative Code, chapter ILHR 70, 1995)

(3) £ #H L % {2 & (Building Fire—Resistance Rating Based on Fire
Separation Distance)
PR IR R AR(IBC) TR Tt N R o M2 TR F R G K
A(2) BB EARFPEELIRF A
2221423 YRR

ZH P LR R % (Building Fire—Resistance

#* i ®(numerical value)
Rating Based on Fire Separation Distance)

BV E B Bl YR R 2
fr SPEJE M‘?@;é LR :

(?F%}SL % & : Wisconsin Administrative Code, chapter ILHR 70, 1995)
(4) BR(F*E)% %] (Attic Draftstopping and Compartmentalization)
PIE PR TR(F)RF £(FFE) % H2 K E % H13K % (Draftstopping) > # % 3]

TR % B A (5); ?r%']\iﬁ ‘4&%?7 ﬁ.ﬁmZS%aﬁ’»rgj”\@)
% 2- 1524 v HHE

FH(FD)F B .(At.tIC Draftstopping and 21§ & (numerical value)
Compartmentalization)

AFRH TR -5

T BB A A AZE R 10% 3

FEARE DR G A 0
RGOl TR R AR 25% 3

(F# % #& - Wisconsin Administrative Code, chapter ILHR 70, 1995)
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(5) B L 3 % (Fireblocking)
BEPEREFVEERE RN BB VEE S RMA(D) PERFRE
- ()
#2-16pY5%

F# ¢ & % (Fireblocking) # 1 & (numerical value)

A VHEE -5
TEERFHRAATCTECZFEBVESE -3

i+ él WTARE 0

(F# %k : Wisconsin Administrative Code, chapter ILHR 70, 1995)

(6) * i& % &l (Occupancy Separation)

PAEPEETRRART BT R RA(RFR)EAKA(D) BERFR
B AR L AR ER L 2R A(Q) -

% 2-17* 2 %3
* i % ! (Occupancy Separation) #1 & (numerical value)
A REHRY TR -5
B2 Rd o e E B2 AR s b -4
R 1A R RE N TR AR = 2 e S S P )
BERFRFS AT TR
ERY 2 AnZEEl Akt

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)
(7) =2 B r (vertical openings)

AP FREER T RH AR £ iﬁ‘%%ﬂ(l’z%i)% B A (D) 5

ERFRPT SNERE LA RS S RF Q)

£ 2-18&E B
€3 B r (vertical openings) #1§ & (numerical value)
ERPIPE LS -3
-El?v%'”f?\;ﬁ » e #\@?F%'JTL C S -2
ERIpE LT EL RS -1
PEZTEAAFRG R
FASLIE O FRE2)IFRIES

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)
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B)HVAC(% # ~# &k ~ 28) &3t (HVAC systems)

PIE P HVAC(BE  ~3 b ~ £ 3) % SR B IR0 335 VR 34
ﬂj°&;§—§?3fﬁ;u_}+§_%’lzﬁ‘ﬁﬁ]‘f V)R P (IFERT) 5B MA (D),
By s R EEREAY L AR R FERRBR2AL T RAEOD) -

% 2-19HVAC(%# ~ R ~ 23) A

HVAC(B%‘.,%* SR SZH) i (HVAC systems) # 1 & (numerical value)
BEpRFd 3Btk > LaXEPVOL)MF

-10
(IEJT%%LL)
by op A o(air plenums) BT st 5
hER T 3B IAE  KEPFVCD)M M (i &
T2 RT)
hERTARQE2BHAE  REXED VCD)R 5
PR EFERT)
b7 5 AQE2RRAE - KED VOD)RM P( R 0
BFEART)
I 172 AP B AR T 0
BE AN EEARAY L fAR Y pF :
TERZ2 kS SR

(7 % & : Wisconsin Administrative Code, chapter ILHR 70, 1995)

(9) 1 %47 Bl B (Smoke Detection)

SOE R ER T AR BT o B AMFERL ML (0) T BRI
BN BERRARPLEFAG)

% 2-20 HVAC(® § ~dh ~z2#) 4%

18 % £ /8] % (Smoke Detection) #* & (numerical value)
FEMFIZS 0
T REE I RGFERAR KB 1
T AWL AT IRFERAR KX R 2
AW ZITHRAEIRAZRAL RKE 3
TP RBIERE TR EEARARE 5

(F# %k - Wisconsin Administrative Code, chapter ILHR 70, 1995)
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(10) L &3 & (Fire Alarms)

o
=
(W)
B
™

FEVEIRERABRT . PLRFAZRLEKA0); #F B8
B 0 DR LERRELERA(5)-
% 2-21 ¥ FEF

L & FER (Fire Alarms) 3§ & (numerical value)
FRELBVEL K R AR -9
WESP VEER R R AP AR -2
R
KRR VEER LG RRPEALRKE
WESP L EER RN B ERA W 3
P BRPEALRKE
CEER R 3 4
LEESR R I E 0 Rt R 5
)R BT R

(F# % & : Wisconsin Administrative Code, chapter ILHR 70, 1995)

(11) “&£# (Smoke Control)

£4 (Smoke Control) 321§ & (numerical value)
WRLH G A RLE P 5
WETRECG =7 B ERFARE AP 5
A AR E T RELE P00 A T EAL L )
Foo Le g RE
PHEAOUE fBRT R AE LT % )
B
- RFERHAERYE DREALRET R
FeE o AR RO FRE 5
S ML LR SR (AR 2 )
REFLFHRE
AR B LS R R A R 10
L ERE

(F#L %k : Wisconsin Administrative Code, chapter ILHR 70, 1995)



(12) 31t (Exits)

PPIE P FRR AT RE RV
SR

HEFE L RLE
4 2-2341¢

$2 % cfrr AR

PR CRRE P EREERL EMA(0);
EHE 35U )5 BFA(B) -

di o (Exits)

3§ ®(numerical value)

BERTERE fRP

fiﬁ,rr;é HE ]‘\%%i\a segf b endi e

WL P v AZE 2 e R

HpFBD L RdlEadi e R35(1r)

g w| N O

(F# % & : Wisconsin Administrative Code, chapter ILHR 70, 1995)

(13) % (Dead Ends)

PIE P TR B (TEEYL o AT E R S B A (D) BEBARE R A
%~ (0)
% 2-24 7 %
& o (Exits) #* i ®(numerical value)
& RATEE R -5
BEZARE R 0

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)

(14) B & ¥ 7 g3 (Maximum Travel Distance)

JIE R R B K (7 EEAE o
R 50% 5 B A (5) °
£2-25 BEHF

1% AR 5 111%-125% 5 B

M (-5) 5 ]t

TR

B £ W {7 FE3E(Maximum Travel Distance)

#1§ & (numerical value)

i# AL 0 111%-125%

-5

i# AL 1 90%-110%

% L4 51 50%-89%

|3 AL 5 50%

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)
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(15) ‘f% B T & & % (lllumination Emergency Power)

&ﬁ@?%?%%m’Hﬂ%?ﬁ%iii°%%%ﬁﬁ”ﬂ%4%%éﬁ
% 2 26 %.\.%P”

¥ & R (Illumination Emergency Powier) #*§ & (numerical value)
S I 5
BEER :
FRE O RRFAL FRE 2

(F# %k : Wisconsin Administrative Code, chapter ILHR 70, 1995)

(16) & # ¢ #= (Elevator Control)

o
=
“
S
ppas]
H

R RHE L3RI ERARE TS RS (4) 3 AT
%ﬁ@gﬁaﬁﬁﬁ,ﬁﬁéanmﬁﬁﬁewaﬁﬁm%WAMaﬁsﬁ

%2-21 RHEH

Z ¥ ¢ 4 (Elevator Control) #1 & (numerical value)
KU TZEAAKRETY -4
3%%&“1%1‘@%@%%{%;?#’?1?%ﬁF‘J,Z‘ )

Mt 3 R WEA o &

1
M3 EMEHA KR

MK RERRE T F AR AR

¥z w) 1
M3 R HEAOKETHF RAERF AR .
B w2 P 4 L)

SHMA LA RAERARE T FAELAL ,
R(RHTW)

3H A LB RELARE T § FAEEAL .

IR IR VTS B

(F 4 k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)
(17) #c-k#g (Sprinklers)

LS =N I CF = o ,uo3é]a}g_ulfv'f}ﬂ#\ EFRPE ML (4); 3@]1@_
Rl BHAEZARERY 7 XAV LR LT 2 PAap I EA)E BB
A (4) -
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% 2-28 ¥k

$2 % cfrr AR

#c k8 (Sprinklers)

3§ ®(numerical value)

BEEE 0 BRPRRKE -5

FRE > RABRPEE R -3

ARE RRPEALIEE 0

FRE O PARFLLR 0
FREIREEREF B REAL R 2
DWEEHRORY BRPRE > RARFL R 7

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)

2. 22 H3%§ 4 (Building Evaluation Form)

kb X%

B AT 350G F]F A BT R s o

2 (Fire Safety) - #r#g(Means of Egress) -

8% > (General Safety)
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Rt LEEAPD L ERKREcL AT

RE TR EEF AP ITY

%2-292 47§ %

FRE 2R FG
(Building Safety Parameters)

% 2 #f 3](Life Safety Categories)

AR S
(Fire Safety)

WILE >
(Means of
Egress)

x>
(General
Safety)

[

& (number of stories)

2. AW F o (building area)

3.2 5P LRI E % (Building

Fire—Resistance Rating Based on Fire
Separation Distance)

NA

()R 'D) % 4 (Attic

Draftstopping and
Compartmentalization)

NA

. |7 X 37 % (Fireblocking)

NA

. % 2 % 4] (Occupancy Separation)

NA

€38 B v (vertical openings)

©o|~N|lo| o,

HVAC(% 7 ~i kb ~ 323) i%

(HVAC systems)

9.

% T 4% ir| 2 (Smoke Detection)

10.

L& mE SR (Fire Alarms)

11.

T+ (Smoke Control)

NA

12.

dr e (EXits)

NA

13.

5* & (Dead Ends)

NA

14.

B £ 7 FEHE(Maximum Travel
Distance)

NA

15.

Bf% B ~ 7k % % (INumination
Emergency Power)

NA

16.

T ¢ 4= (Elevator Control)

17.

#ic-k g8 (Sprinklers)

4 2L
~iRaF

NA : “Not applicable” ( 7 if * )

(F# k& - Wisconsin Administrative Code, chapter ILHR 70, 1995)
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= ~ IBC(International Building Code)Z 22 £ 17 L % 23252
IBC % 3412 & (SECTION 3412 COMPLIANCE ALTERNATIVES) 44+ % 5 22

AT RAR R HE R L %?*F%"%a‘%’ﬂmwcl:wwwmwg
EEFERAEL D RBEBT R TR R E AR LIRTRE
8

(-)praEs
ERANFEARERILESRFPEFAFTEAD AT TR P
o>t I foEE > o
(=) ERL
EEEAE A 2800 PERA C LERAD TR FRPE
R IE P HEIFTEGESE o ”‘}a ML AEPE S R @ AR A 0 Y

s F i 2l o

B NS ﬁﬂ¢*%#%ﬂ7¢&é@@zk@%* YT A
BZ 2AH)FAVENORTCHGEAREL 2T R F 002 5 2

¥ International Building Code , Chapter 34-Existing Buildings and Structures, 2009.
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EFHEIRAARTR G EEF AP

% 2-30 IBC =i} £

I {o AR

RN

SR

VY R % %
SEREK SN (Gadhe)

g

%l—‘—r

TR AR

(L) Y
HEE - M

AR

5

TR EE AT -

FI5E8(FK) |

ZEHR A

HEPKE R
PREB AL
MEZE 23

e SR RS
A DA THEHE -

firg AT M e

- IR

g

AR E

sl

bR

S
ELEE RGNS
[EFRNRES -

2 aaHEIE

Bk Z(FS)

BEEZ 2 (ME)

BREZ2GS)

3412.6.1 FEEEEE
3412.6.2 EERETE
3412.6.3 ZE&&E

3412.6.4 FHEH[EEEITCES]
3412.6.5 FEETiG
3412.6.6 T HFFL

3412.6.7 ZZFH 240
3412.6.8 HEPKEHZ4%
3412.6.9 KEEELE 245

3412.6.10 fEIZZ 4L
3412.6.11 #EEH K=
3412.6.12 FEE:

3412.6.13 HE{THEHE
3412.6.14 FEREIZERI 24
3412.6.15 HHEEH 1852 EHA

3412.6.16 {FRIBHDES
3412.6.17 HEHIKEE
3412.6.18 JHFHILE

3412.6.19 HRESH#E 5w E1=07E

(FHR KR :
Structures, 2009.)
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$2 % cfrr AR

T ST PR

FAEF S AR ET ffw;@ P TR EL FE K EHET B
2.E &

F)%%% ZRAPLE 2R

Lo,S.M 43t 1999 £ °+ 2009 & Ok ¥ K i 452 (AHP) ~ HoR % 0 4
NFPAL0LA ~BSIS » ¢4 T & %F 24, #1 7 B < & (Criteria) » # - £
BEVPELE £47 LA)PLL3 24)M(P 3 34)S(% 2475 42)-
VS(ZLH % 237 5A)T S5 1EA T b i BE > B K- a2 iE

#rRld ABE RANABEAS AT ABLIT o
% 2-31 B 2REZ RiEE

; " £ (2RI
L LR 1099 | 2009%

v TR 0.3 0.14

N RSB 0.24| 0.209

WA IFE LR | b AR 0.06 | 0.145
(0.34) Lo B 0.12| 0.134
e g i L”hﬁo % 0.13| 0.163

RLRP kA 0.15| 0.209

L RIEp el | Bd L) 0.008 0.192
i R 0.25 0.24
(0.19) A R RBmpEp L En 03| 0171
Lt IR 0.18| 0.171

g 019 | 0.226

Prapscs s | R E # gl i 029 | 0.213
Vo Skl I e A 0.4 0.253
(0.09) VR (TH) 021 | 0.253
BE T 01| 0.281

ERJpRG g 03| 0275
(0.29) R .3 0.05 --
AR e 0.26 | 0.2375

Rl s 0.1 -

FE R 0.24 | 0.2375

ﬁ&ﬁ,}z& T 0.05 --

LA EK A -- 0.25

ERERE R L* ArE> e 0.11 --
(Fms ®F 0.35| 0.369
£2,2009) ERT 0.35| 0.323
(0.09) oK 0.19| 0.308

FRERF7 L F)

o S. M. Lo, A fire safety assessment system for existing buildings, Fire Technol., 35(2):131-152, 1999

105, M. Lo, On the use fuzzy synthetic evaluation and optimal classification for computing fire risk ranking of
buildings, Neural Comput & Applic., 18(6):643-652, 2009
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R} EHEAFD VBRI EFEIBAF TR 203 A B2
Wong, L.T.»+ 2007 & ™44+ 122 4 4 % ¥ % & 1= 4 & Fire Safety Evaluation (FSB)

v i £ £ (Category) 2 43 B3 p (ltem)ie (73= > d AHP A7 s H € » ¥ # R
5% A% LB MA B, HITP 40T

22-N2 BPLYE2FEFHPZEL

i 5 8 e st
LA R %A 99.7
R 2ERPRE (B SHE)
(37.5%) TOBERAFIR &
A (A3 A N2 AT KE) 100
Sl e % K (H A dcl) 100
1L B(EERE7*) 32
2.0 BBk SR(EFE RET Y 69
B.p FAER A R(ETFE RETH) -
A s su(E T RiEv¥) 100
guipwyg PEPRE AT ERT ") %3
(37.5%) 6.k 5 A(EF kAT H) 89
T.p BT h A (EF AT Y) ---
BB (L7 k7 ™) 99.9

9.4 T (A3 ki vV )
108 &mP (LFkiEv ™)

LETREBE N v P(REIHT P ARP) 94
AP N T (RIYTEERE) 99
3 A% 2P 2 BRIZ(B & IE) 81
AEEC (BB A ZREYR)
SN v (¢ § a2 * fr)(fk & 125) 93
6.% 2 $-(ic & il iF) 65
TFEE S w oy R (¥ A ) 08
31w £ fr 8.dr g (x> @?g?%ﬁ) ___
16.2%) OELF (L ABFRT) %
10.8EF (3 % FF M) 50
115 &b dmid f (1w i ) 01
125 70 (1o, 1 | 5 WK i) 44
13,3 % B (I & ¥ 125) 30
14. % 6535 oo % So(R & PR d) 20
15,k (& & 12 st 47) 89
165 7 (s & e ) 93
(T F)

1 5. L. T. Wong,A fire safety evaluation system for prioritizing fire improvements in old high-rise buildings in

Hong Kong, Fire Technology, 43 (3),233-249, 2007.
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;};-, m . )‘gja/,} L
TFELr (amas) el
5L g
16.5%) 1842 Bk F (BFawe L)
19@ ik ok P (T 2) 24
VKK T (R b - R o) 97
Z.ifﬁﬁ\" N ER(ZH D~ & o) 31
3AFF (T B - TR friss) 92
/r LK F Ak (R G ~ R ried) i
5.0 (R & i h fried) %
(8.8%) 6_%»}; T D S A ) 100
B (R Lk ) %
s*iﬁwﬁiﬂ«&%(ﬂ "% ) 100
9.7 4 MEE T F X & (FF) 59

$2 % cfrr AR

(F# %k H : L. T. Wong,A fire safety evaluation system for prioritizing

fire improvements in old high-rise buildings in Hong Kong, Fire

Technology, 43 (3),233-249, 2007)

(=) %@?bﬁzu&\;% EERP LT PR L

o Bk Fo gt 20021 & 1 4 L0,S.M(1999) ~ NFPA(1994) 14 % =& & A 2L (i iF
%’ﬁ 2R LE AR R T A wjflﬁf_ Bip A 15 B BdeT

LAkt AAEMEE AP B~ WHES - RPTR - BIEM (1998 # 22 ~
ﬁ]-,)\,

it

o

2P PERAZEIPR-EF -FRZ-RVEB ORI~ FERP -
EiET )

AR E I A MOl R g B
NRUR p ot 1135MIME 0 i K AR Y R ki § R(deyEn 3

9m?/person, i = 3m?/person) o

12w, K. Chow, Proposed Fire Safety Ranking System EB-FSRS for Existing High-Rise Nonresidential Buildings

in Hong Kong, Journal of Architectural Engineering, 2002
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RF EZEAFD VERR I FEILA X 2T 2T AP

A A% x N\
Fr & LR ARCRASH
Ry AE WA L R AT AR ;lxé{a:l-a—,]#’ﬂ*-i;', =T AN |
e EEBALAINEEE I FRELAITVR NITLBETER 2 2T o

LRERTFG - R R PR L REA R oo L R B P 4o

(F)EFZRP B L F 2TE B HATRF (P K2 AR 0 1998)
PR IBFLES R 2P EREAF A W iR - kR
b2 xSRI L 2 R EE LR KFTRP] o X A2 L
T2 X 2BFeRDNEFREFTRE UFTFREGAE FEM IR F R
iR R ?f,-%ﬁﬁﬂq . “f%;w z‘?f,%—i S KATRPIG AL TR

HAE* RAE 0 R R AP TS P2 BAE
B F - #HE > PR (@ EE BR)

Er X 2RE (PR VESEFREXE S RERYE ) X
BR2ZNRF 2ER A G T IR LN F A FE N RS P R
EYEaRl X L I A

(2) # H® Fire Safety Evaluation System (FSES)

FSES =2 > R * »PREABIE - s "l ¥ > g 0B kT B R
BERESE NFEYREAFSES F b ER 12 FTFTFF 0 F - BT
B+ REEH G FEELT R E - Ié’*ﬁ e NFPA 101 3-8 Ap B = &
BAEe 12 ByER FF P 0 ARVEFR LA CEE VR g o

(m) % R Wisconsin 3= % 3t
LH IR TN R AT AR YL E P A - A
i}i'l‘ﬁ%ﬁ,%’éf#ﬁ,%i-’é‘ AIFL IR T 2 E B2 T o aip 17 BER TSP
ﬁfﬁ?é B %3 - v & > (Fire Safety) 2 @ ¥ (Means of Egress) » & & 5 %

R ;}gzﬁ;@gﬁziim; ‘—;#‘mﬁ%r}\kﬁrgﬁﬁfzﬂz oty (1
Tagripit 2 % 22 F o

a3
W
<1
N
AV,:
=3
—‘.x-\f-
‘}‘;
T‘\-
\ qu.\
AF
4
ﬂd\
Ay
*1 \«
m‘%&
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(2 ) IBC(International Building Code) %% 1 2

IBC %

AnrFZHR - i\gi*—fr'%g\ Y AZ

$2 % cfrr AR

bl E 2R

- 3412 &-(SECTION 3412 COMPLIANCE ALTERNATIVES) -+ % 3 &

EREFEAEE 2

N X AL RN ER i S L LY

(*) §#%3
AT

;Pi g °
CEE

BRAG L X 2R
f’ 5 F%(%EM =5E
Bos X AEE g a L g ) Rk

R

A
4
b

_ﬂ

v o
=N

#
5

*‘ﬂ?

BB~ AR

kR <

FHENFTAET LU G

SR o E AT A RRRARFEFETEAD

EUIAS
(\«é
|

Ry
R

D

i
S
¥

iR IiT #Lgpe: DR E T AIF

k]

CER L E R

W& 2RSEE PV RERR o LN TFF LA 2-33 97T o
22-33 L LR GIERTE AL AN
s EiER+p | pREBIG
¥ oY ;F ;/.\zsf Y2y | BREAfai FSES Wisconsin
) ) o ¥:3. PHiZ
S SR ERIEE (5 | g Lk
i3 » tid L ap gt
B EWB R P 4= 5
FREEG L] HVAC ) %
PR T
ERY liﬁfv%’] 5 #cp ) ’\i\gff«-%ﬁ— F%aﬁfjjﬁ?v%'l
SN X 2%% * 2% } L8 @B * ik )
N AM(TR | AR/ 3RIE | B VEE
s L BT b
CASS T o LE@ v
VI EI Y ROPERE) | zpgip
RS SN )
® % 354 ;;1,& f TVEs
kR A e X E FORE K FORE K #OKER
s o ))\;%‘E] f”géﬂ; bE ‘2%’§§ ),%_E fézg%—ﬂ;
Pﬁ?\‘v‘:"g rk’% .{if;‘:i‘rg (% .Jﬁ*;iﬁljﬁ
I | BERE TR T
2EW ”f%ﬁ@ﬂg £
EX j%sﬁ-“‘éﬁi‘ £ TR
s R o TERP
—— o i g
b R S E R i 1%
Hor K A > &
B
BXE | potEEyF
2ok | FER%RYE TERRARS
% BEFEVE
(F7F)
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EEERPD LR FL P EIEAT 2

TR EEF AW

73

Y geen S ABRFEAD VX 2R
ERRE R | 2RAR B
ﬁf ﬁ + 5 o 42 gj‘ﬂf”/%_‘rﬁ”
g2 L/%W?fﬂ
‘?_%EF%'J
ﬂi?—t’?% [ERR: SV 414
. i i
%ﬁz Z 2% i L e
\r.—é-
Fpt 2
- RIS 5 B A DR
EN 3 BE R HmpEp i
')\»i\“:g;
REAH | R ANRE SRR 2
@
, RS
¥ el @3] /ﬁ )
—‘? E f"’%}\/l l{/_LL‘
28 4 A N s 4 e *7"7?]/1 “‘3
EHERAE | p B EGR s
¥ B % , o pp g
2 BERA | R -
R s - AR
?’E% ')\"‘%‘%f}ﬁ/f‘.ffu ﬂ"?i@%}i
#ipho 3£ e g SRR
wipws | o e
- B ¥ (7 EEAE Lot B
] ks v epe B
#iphv FERP RARP A
Bk g my
i ' RS
RED Ry
RS N FEIRLE
=y F & m%3 B R 3
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