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Abstract

Keywords : Planned Shopping Center, Evacuation, Evaluation indicators

1~ Background

When a fire occurs, the building planning and design of escape routes, how to
use buildings in the compound of the shortest time to complete the evacuation of large
numbers of people, how to maintain the integrity of evacuation routes and protection,
etc., will determine the success rate of escape . In this study, the fire safety of large
shopping malls evaluation index, with the preservation of life to achieve the plan to
reduce property loss, and the establishment of the living environment of public safety

objectives.

2 ~ Research Method and Process

This study used literature review, collection of domestic and international basic
design for the building of large shopping malls regulations and norms, then the
world had a similar fire room causing serious injury or death to do a compile of the
case comparison, to organize induction, using the analytic hierarchy method (AHP)
calculated weight distribution, the establishment of a capacity assessment of the fire
safety indicators, the results of comprehensive evaluation will assess the grade,
with different conditions and parameters, As the fire safety check of the determined

reference.

3 >~ Important Research Results
(1) Fires, and large shopping centers to complete the definition of integration
are summarized and proposed fire safety measures: characteristics for
large shopping malls, fire safety measures proposed to establish
evaluation index system.
(2) Evaluation indicators will be established, and by AHP to weight
calculation: Using the Analytic Hierarchy Process (AHP) of the

weighting method, in order to target a more systematic assessment and

XII



Abstract

integrity.
(3) Proposed evaluation index system table and the assessment level

benchmarks, and apply the case of applications.

4 ~ Main Suggestions

< Suggestion 1:

The intensity of the domestic large shopping malls and convenience with the
spending power and gain, if located in the metropolitan area once the fire hazard
posed by terrorism can not be estimated, the evaluation system proposed in this study
the content and way of checking, the competent authority for conducting inspections
of public security Content upgrading reference to the profitable characteristics of
buildings for large shopping malls, the establishment of independent inspection of the

form.

< Suggestion2:

Using the holiday shopping behavior to increase, a large flow of people out
shopping, the more important for fire safety, and most major shopping malls,
department towards the composite, storage of the mode of operation, the competent
authority to inspect the remainder of the evaluation system can be used as shopping
malls self-examination to determine whether improved access to early warning of

immediate effectiveness, to enhance fire safety in shopping malls to avoid disaster.

< Suggestion3:
As the existing building fire evacuation and fire inspection of the system of parallel
branch and parts, through this study, may in the future planning for the integration of
all types of buildings of public security check will be combined with building and fire
can not only enhance the consistency and fire prevention occurs, it can benefit the

public, to avoid disputes and related problems.
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L
Y LTRSS

Bl AR RIBAR L KL 2FEA B B-FR#%Am T Bt
FRAREIHEZMEFETR  URBE IR TR A RMATHE
PE o
J& % m»#r:% (Analytic Hierarchy Process, AHP) & 1971 #

Thomas L. Saaty (UC2:24F KZHIz) FRAERER > X R EMA & RFE

BHEATRER S EEAFLER R RFABLE - g5 > Saaty H£ER
B 3 4% %2 £ P48 (Contingency Planning Problem) &9 #F %,
B3 192 FEELBRREMNZERLTEN T BITEEET ﬁAﬁA
BLEYARE o 1972 5 7T B > Saaty AH BB RABANRE TSP - &
# % ; (No Peace, No War) # 3% R &% - /aﬁk/ﬁ',é@%ﬁ%ﬁ‘ﬁmﬂfr ’
B 44 4% A B o4 ) 7 R EZ AL » 1973 4 » Saaty #% AHP ;‘%Fﬁﬂiﬁ&%ﬂ‘ﬁ
ARt 0 BAEIES A M R HB A 1974 2 1978 R - &R
JER1S EREIRE > E/FEEER T TH - 1980 5 Saatyzzﬂ%ib
— BRI R R LR 0 A 1982 £ 2 1987 FH B EIRA
Bl AHP 3359 835 & =t o AHP 48 B oA £ RIS HA P45 & 6948 Bl o
XAEER mEERAKEELBENEL -

ARAGE—E TRAEE S8, (Problematigue) #h44#E > &
WREAX G-~ EBENFE/RaR QAN EELN T
HEH  RATBFR AR ENER ERAERTARZLTE
FRZAIER  EAF RN RI AR AL RIELE AT EH
1O & 45 -

HAERREM T BEEEAINHEINN T A e mes T8
FHETH RN LBARBELERARE BITEBRKT E63FE 0 ARk
EEHRKRT LeES IR (Priority ) #mik @ Ear £ - 374
%ﬁ)ézﬁ"‘iﬂim HE - Heg BBERIEERBDEAELET  WwRERER

—RERAE B E R RMAE R MARMAERILAFRRR

iiﬁiéé cAHP s B0 F 7T » BR B R — 2R REFELLE
@‘ig&gﬁﬂ HARIR > RIZAEZERERPIAE -

(—) BeysE%
AP R ey B o) > AMBERYPB 24/t AR EBL T
B bEBEAL TR FAFIK AL A LR AR AE 0 AR A

83



AT By K g g o A5 4R AR R

REEBFEANTFE -
f Saaty (1980) % & AHP Fikey A ARMB3% > &3 TH 4E -
1. B & &% T n Mm% 448 (Classes) sty (Components)
SRR G0 R R
2. }%é&é*#%“l’&"ﬁ" By B EH % BBt (Independence) -
3. B—RBNVWEEL > TURLE—RBNELLERAAEZFIEATE
EATIAE -
4. b BB ET > AL H AR it R E (Ratio Scale) °
. BB B T FBAT R L - TR EE{ELERE (Positive
Reciprocal Matrix) K3 o
6. 1% Bl f4 b RS (Transitivity) 5 RAEE S Bl R ES M
(A BER CR AER C) > BIBF5&E M AbHh ZESME (A
7 B —AZBEN C =428 AER CxfE)-
T REBEBEBUAES > R FFRRESMGFLE  EERARL—
# M (Consistency) B2 -
8. %—%é’ﬂﬁ’%ﬁifié‘“éﬁuﬁé%ﬁd (Weighting Principle) @ K4F o
Hko R AP Fikeyardd - 73 AP T EARBEER (£
) MALBENEZRE MR TERFE MG Af@fT—2
POBEER  RER&SFTME -

(=) w2k
FEJE A A S5 5] e R A > FAME B8 7T o LA 48 e, 3B Bk R B & AR
BIRXT » B RE 248 %?‘*ﬂ/\ﬁiﬁ?y*& (Z£88) > B— R & A
BER BB FRERS —RBENBE
REBHAGEENTR AURRER T EEETNRERE »
B AR 4 b 87 % (Impact ) o /@ 4 64 4& #57T LA 2282 B 42 (Apex ) »
F B 4% (Subobjectives) ~ & F BARey &% (Factors) & &%
ey AP (People) ~ A8y BAZ Rk (Policies) ~ ¥ ime) Rk
(Strategies )’ 514 B A4 38 ok Reg pr45 2| 89 & % (Outcomes) % >
WmMR% ERBZ BRI S FIRA AR E SR EME -

1. R & w2 T =
FIRARBRSV B RARAG AR DB ERERE R EY
MEARE MARBABRERBHEER W BREI R %0E
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BERT  FRBANFAER = — R MBRERRAOMG > =&
o fT3HE L R BB F OB ERE - ATETH AR k%
(Brain-storming ) ~ A~ &#%7% (Interpretive Structure
Modelling ; ISM) ~ P& /& &4 5 #77% (Hierarchical Structure
Analysis s HSA) ~ &## A eBE82 % (Group Method of Structure
Modelling; GMSM ) 22 & PATTERN /£(Planning Assistance Through
Technical Evaluation of Relevance Numbers) % - AmiisE3RH
RGMG BRERLLE —COBERS - £HATH A FERG
% (Eigenvector Method : EM) ~ #&/)N"F# 7% (Least Squares
Method ; LSM) ~ #17-F347% (Geometric Means Method ; GMM) -
Churchman 7% » & Scheffe’ %% > m AHP AR A A5G &5 K
BREXEGHE -

2. & B tEFEAu by 2 2,
%%%%%m%%maﬂﬁﬁﬁmﬁﬁ-&ﬁﬁt\m%mA
BRTEEIDINRREN > LB 1 o

B 3-3 AHP B & 4&# T~ EE

S BN o JEE BT &8 ¢
(1) RHRBREFEREBAZ (WwE 3-3)-
(2) BEXAEEZHABAGEEIRAER—B R -
(3) BN EEAHi®B% > 4k Saaty éﬁ%%%%%%ﬂ‘% 7
B> BMUEETHSRAE  LEBERFY—ME
(DHRBNHESEE N REHE L #?#Eﬁkkt(Dependence)
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TAEEF 0 7T R S AR IR & B A 0 B R E SO
ot (A BRSPS AR AR PEAR U SF 3 ) -
(5) RBBAMBEAERSTF -

3. B BWIEEL
Ri% Saaty 89309 > EIXRRLEHEEA AT IEE
(1) AREEEBRYRERLR > HHERTE -
(2) ARV LS RREFHARBREFTOVERAE -
(3) #HEME A SR GBI e mAFmby g i -
(4) BAARKRERAR BT @b Mk > M HE—FEA %
I e
(5) B EFAZEM (Stability) #2584 (Flexibility) <
MARMEN L E R AR ENTE > BN E R A
H-BHRFOERMT R GHEEMA LG M-
4. B & ehFE%a
o — BRI AR RRESR > FFREINEREH LI =
2 —m R (Complete Hierarchy):» A — AR R ER R
( Incomplete Hierarchy) -
(1) R¥R% (WwB 3-4F7r) BB $e RS etl BRHZ
R AR > BrR TGy -
(2) AR (Wl 3-5Fw) B HsEHEF stl B
ZEM o BREEA B 0 BRR A TENER -
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CEE I T
(=) FRHERE

1. AHP #4304 RE

AHP R EMARE LB  REIEEL - HEL - BE
2 -BEZRBHEZE ERTFLEREL1 35T 9 9=
B BAWENNEEEAREZMH > T 2468 sy 24 ©
AMERERREGES k2 Ak o AHP 428 78 3040 R JE 8937 4%
1FEEeE > RIRIRILER B X (KRLBREAAE)-

* 34 AP REEZRARA

ﬁ‘z}i - -
{ 7% €% (Equal WMILBR T R ARRERERFERM
Importance ) % 3% (Equally)
] #EZ (Weak Importance) | @BRB\HETHMMOEFE —F £
- #3& (Moderately )
- k€% (Essential BERHF|ETRIME ETE —F E
Importance ) - k8% (Strongly)
. &% (Very Strong FRBTEF RO EFE —FTF
Importance ) - # 3% (Very Strong)
g ®@¥ £ % (Absolute ARPBHF R RBHETE T %
Importance ) - &3% (Extremely)
2,4,6, | MAHFREZTRME TR RAAN -
8 (Intermediate values)

2.AHP 7584 -9 REWHEH
& Saaty PRIt i w932 dh > B 1-9 P EREZ ML BN

AT A\EE

(1) Ernest Heinrich Weber (1795-1878) 4 1846 F# F . HE R &
P BIBRAEHRE S RIE g S m— B & s 3 i -

R BRI I AT A A B S o

(2) Gustay Theodor Fechner (1801-1887) #& 1860 F# F . I R
Y% BRABHMET G EN A7 > B EER T TR
G HL Ty o
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(3) Weber & Fecher fERE#% a9#tsn P23 > ASA Y RIE SLAT4E A &Y
RE » B AHE (Logarithm) #g4tt &% T2
Weber-Fecher #4432 7% A] (Psychophysical Law of
Weber-Fecher )
(4) G. A Miller ££ 1956 Fayr R v2#H > ABEZRGYH 7 &
U ey ER AT R (R T42) 5 B 4L 4 0 Saaty $RE 9 &9
Rk BT HARR:EEEMAE PHE —tbi > BB ER
Bl mRENSKE R 1-9-
(5) Green, P.¥1 Yoram Wind 4£ 1973 Errdihr " 474584 % B ik
% | (Multiattribute Decision in Marketing) —Z J » &%
WAMATHII R PR R —BAHE G F B> RAeA2i8 T 1B
RIEAE °
(6) EYHETREH LABERR TR ETALALERE 52
FAEFEN R UERAFBRFGRT @ TR EBITHLE -
(7) B AT &9 43 IR LR AR A T AL A BT B > @7 R
wmEHHFR (Root Mean Square, RMS) #L b fr# LB¥H % £
(Medlan Absolute Deviation, MAD ) W B 454Z - Satty # 27 #&
AR REBEITER » 253 1-9 ehy R EEH RMS 2 MAD &
N0 B BRAE AR B B AR By — BB o
(8) ANBEHENBRAGES > UARAEHR ~ Hk - %R - BBRABRE
5 BB AR ETEM - AT EHERR  BAAEK B
MREAE — RSB BIFR] PATahE g RELE 9 BE
PEAE o
(w9 ) ZEREPf 0y 20
FHRRFT BB E DR KRBT R (Group Decision
Making ) B > RA& R R EE8E R B 8916 4F (Preference) Amid %4 - R
b AETRY RS AHP Sk F > R —fEAe g ZE 934 - Satty £ — &
BIRGBIRT AR ST FERMAELS GRS MR AT
o RAEE—BRRRBGHEES a > MmERRARE G ETE
A 1/a &> HFHEREAE ] AL (atl/a) /2 FFEA n fEHE R
AR B HBR A X1, X2, coxn o EP AR Y N

~ AHP & f%ﬁ*/r"%ué%@;ﬁ«%

(") AHP &4 3& 475 BR
L AHP 34T R B A8 » 2O UAT =&
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16—k EIRBEH
2 AT F A 8 0 RIZAE S PIAAEE AR L R4 HE A A
DRRH AR B ARy T A MR A SRR R E A L EY
BATHERZBAT 5B Z 5 A28 HE - HBREMBER
n BE% - 8 E% (n2-n) /2 EHE » MARAEFERE LE
AT T BARRITEENLLR LR TREL —REZRAHA
n/Te4odbth B REHTERTHER
(1) 5 #ATH e R L&
(2) BAFEiEey— %M
2. Bk A RBREEMMENITE
SL BT o By = A8 5 B
(1) xR LBER
B&A n BEFF AFETn(n-1)/2 18 R ¥ L8R o AR ¥ EL BB
ZEES S 1/951/85 « -+ - 5 1/25192> - - - - 5859
(RERZREEZMEA=) # n BEEBZER > BHRHFILER
ERAGEI=ZAREr (THARAZFTASORBE &HH]1)
MTFZABETHME > AE=ZAR A E A EE - B aji=
1/aij o M4 T 7] /A XA

1 A2 cieeeieee A

l/a;; 1 ceeennnn aon
A= (aijj =

l/an 1/an «eeeeeenns 1

(2) stEBHMAREH S E
BT > BT A BEE A T F A A
(Eigenvalue) #% B dFHmeEd  EmRKEEERE R OH#
T BEENTEHIENE -
(3) —EMmHmT
AREEBERNZHME > ARREREBRATZHEE 124
RHERBEARETR S AR RELERRLLR G FIET T > gk
PRAT ) — Bk o Bl b F B A BAT—BRMAR T 0 AR — B MESS
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#% (Consistency Index, C.1.) > #&E R RHE LMK R EH
be¥tsEm > R E AL —REER -
(=) AHP &4 EH ¥ %
FERRIEAS  BTREFHHL 0T AR E - Saaty
REATwRALULERRG 4
(1) oY EEELE
W=ty ij=12......n

o iaij
(2) 7|-F34Ee94% B 1L7E

(3) 47 EFo e A9 4R ALK
1/ a,)

ji(l/jiay)

J=1

(4) 7w & &AT-F 3 EAR BILE
qTa"
W=

ST

=1 j=1

m’:

ij=1,2......n

—#mE o AP R E @ EAN > ARA R —HiTREFHE
BBEAERGTE RN XS B —BbErE - ER AT E
HBEEERME REAFE TR EHR  RRHAEAT R Z — B F
FECILA EaXp:

_A-n

n—1
BAXTrRRE CCLATEARE AE BbER LA KRB 24
F w HikKE — A E (Consistency vector) A v 458K % -
e RFAE EAKS

v, = (ijaij)/wi i,j:1,2 ...... n
=

ClI
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F=F EERARH

REF—#MmER REVEZXIEHFHHGTHAE oy E

A=A

n
REFEAERARRTH C.IAEC L =0 &k TAT&HE T
—%oSatty @3B A R LO.IHRAT > B TRAR B — MK -
#&4% Dak Ridge National laboratory #2 Wharton School 4T 8&4#%
TOoOMIFEREI-9FFEAWMERLER  ERBINEERT  EAR
Blay C. 1. 14 > #% AKE# 3542 (Random Index ; R.I.)- m C. I. {42
R.I.faegtb & » #84 — 2% ML % (Consistency Ratio ; C.R. ) Bp :

e CRAEAN 0185 R —RBEBELIBRTH o
HIE#I R A4 T & ¢

[ % 45 4% &

R BB 1 2 3 4 5 6 1 8

R. L. 0.00 ] 0.00 | 0.58 | 0.90 | 1.12 | 1.24 | 1.32 | 1.4]

RARER B TSR KRR Z AR FERER LAl R &R
REMMERHAE —stey C L AR CR A MRkALTETER
R R 0 AT E 3-6 RoM A RE A RFPEENIE

Fhaeds _RtEE L (X1, X2, -+, Xr) o HATHE L
FooxMR W& $=RBRFEL (PL, P2,--..,Pn) £
TIHEHBMES EOAHERRE  RMA a &7 BLKMES 3]
RIS AR T FHY3FE BT B AlF & R X3P B A R A LB P4 9R
B M EREEEMEHT EZPBUAS AR A EARXI T !

,
S, =) wa; ij=12.....n
=1

Yo )b T SPLL &7 R RE -
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PG BE S RHTEG G TRABEAEEM R KD
BB HBIFH RN A0 RE T BREF > NT0%E90% B T T
B%,  N56%270% 45 T EEER ) 0 BRNS6%R A TR Bkl
2 BRI EEHEH AR A BIR > RT0% 5 THXKEKL D
EBRA L LT -
MBARRARIGARBTHGZEED AR L ERIREET AR
% %BmHMME  HNESABERN O ARRER— AL K
RERIRAT/ NG AT Z SR A5 TE B BB TR F 0 B AT e 0 REAST LR
EEMAH KE2ER > BHEBRYARSR > EBBIF 0 RN H S
E8990% > BIZZE LM KZE2ERAAE "/l » ZAHT0%E
90%aI#AE Tt | > ZA0%DETO%RA L "EiE | » 3 A30% %60
%RIARE T RE | 0 ZEN30% R E TARE | 0 1 ETIA609% A T
B2RBEEEER -
%3-6 BKEBZKHA T .

¥ € & i W K22 % % F| % A
>90% AE K% R ARAR
70%~90% #1E K KRR
60%~70% T ig K KRR 5
30%~60% M KK B &
<30% ¥ £ KK R AR

ARFRZERER 0B ARRER » B Z KRB H GO KAE
hl o BMREBEAKE 24 F AR S e E I e
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EFZEEMCARR  AARENEL ISHRE > BABEAEE -
FREZEFFABAE -
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B4R AR IR A

* 3-7 ERZ2EMERAEL
FBEREAA(KRIE AP R EZ 1
FIR | #28 %38 /B BT ~9)
112(3[4|5/6[7[8]9
N
e
At &
e
R
REFHEHBMR M EEREH - FA
FAF KL | HHEXKREEAHFTRBE - ZEFEHAKRE
_— 3 Atk R BRI HBIRB B THIREN
X S -
HEE (AL BHEMABERGE I
THYE | K-pREZIHEETHEGE) E R LR
¥ EHRELR o
f EAK K dE | A BRRBIMBABARELT LT - R
2 4 Sl (FEAKE) ARATEY -
B ik A Fﬁk@%ﬂf@éz\ﬁ% ~E) AFRE ;‘1’—:?575
eI BEBAKEBEREM/2) > HEATER
B
BEERY | BHEBATHABERE - T A KLY
03
—— AT o Ry G - BRI T St -
FEBHEIEZRS S %e - A amEitE
"k JERAER | ARBRED - A BIHDE%RME - A 85 B
= AR AEATEE RS REATAHA
K By o~ FEM R R Eé R E R BRKEIE K
tE
A

fex ¢ AP 3 R & & AGRA

1:

B % % (Equal Importance): 2,4,6,8: #a#f R Ex F M (Intermediate values)  3: HE & (Weak

Importance ) 5: 8 €% (Essential Importance):7:4#& & % (Very Strong Importance )’ 9: & ¥t & % (Absolute

Importance )
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4238 E-mail 4T E R AR ESHIE © AFF

F O AERRE

WM ERSFERE MEFEMEELTI HAGRALLRAKREE
FER UL T 9 ASMAEARSLRARETELETER  &T 6>
ERH ARG I HAREALL ) RitA 1 mERTEIRH®LLEE
BRAE R AR R T AT Ran FXLBER L P BA A R HLRE
MREERAZBARNYNA AL ETHEMEA - GAE LS R ¥

BREFHRE -
% 3-8 thBEmR A& 1
A& G A G MEZS R % 22
AR 1 3 9
MERZE 1/3 1 6
Jal e IR 1/9 1/6 1

BEERATOZPFHERBERABEE s AT EME LT

%
% 39 BafsE kR
AE A S AGTRE MERE B B 32
A 1 3 9
MERE 0.333 1 6
N 0.111 0.167 1
A3 1.444 4.167 16.0

BB P O AR A B EMA S ARFRELZE TR

# 3-10 2 BILER R

A A A E 5 MEEE JEUIE 2
AR5 0.6925 0.7200 0.5625
ME RS 0.2306 0.2400 0.3750
B % 32 0.0769 0.0401 0.0625

RBAT® B P IEAR BALE Z AR T o0 #8 5) ho b8 KP3993 & B
FXMEME TR
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