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Fire Risk Assessment of Hospital Buildings based on Game Theory- cloud Model
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Abstract: In order to evaluate the risk of hospital building fires, proposes a hospital building fire risk assessment model based
on game theory cloud model. By analyzing the causes of hospital building fires, a risk assessment index system for hospital
building fires was established, which includes 16 evaluation indicators. The comprehensive weighting idea of game theory and
cloud model theory were combined to construct a hospital building fire risk assessment model based on game theory cloud model.
This model was used to determine the comprehensive weight of each evaluation indicator and the risk level of the evaluation
object; Applying this model to a hospital, the fire risk level was evaluated as "relatively safe" , which is consistent with the
actual situation. The results indicate that the established model can be used for fire risk assessment of public hospital buildings,
and can provide reference for fire assessment of public hospital buildings.

Keywords: fire risk assessment; game theory; cloud model; improved chromatography; entropy weight method

0 3l

BB ROE s . BRI, REENA
easy, —H & KK, AR A A F ORI P e FLA
CESTH: A& EARSESTE (E2019402305) GT Y o T E RS AY S A AR, BT
HRERTTRMEHHRITE (21422053231 . VEAERF OGS, L2000 4E 24>, BERE SR IEA
BN, R (1986—), B, #+, #E, #xym.  F, PHHEE AR BEBE 2021 4E 4 H 25 H kA k

il

REEHLS. RARLER. K, FE82 NI, 10 A28, Bl AR TR
BIEEE: REME (199—), B, MT#RE, HRAE: 4 HiL, FFTER ARG EA 20 EE RS X,
RARMRE, RARSER. FUT, BB R 509 T KU P A B e

B 2023-03-21 SUSE 2% R B 0 AT T e, IF AR TR



5 3] ORAERSS . JE TR — AR B e S R AU A 143

SRR IR I 1 5 T2 U 20 i 1) B e s 3 KR XL
PEOTRE I, B IS BE AR A K TR 4F s K W
L ) 4 4 A 3 0 o I e 2 SR VE N 4R AR AT 4
TR 2 A BT IR A7 1 B 2 20T Al IR iz
FTE/RARE L B Be i By 22 A E iR &, SRR IR
OIS 15 B AT LA K 08 BBUHR KO i vk AT R B
KPP, IR B B 1 B B st i A Al 2
LRGSO, FHES WA, #EY . AR =07
L ASERFICKPEMAR R, Iz Al e e
IAIERESF A KT S5 XG2S R AHP R
TEER B RO E T e SRS FE AR AR, 1) P it
S TR ViR =% B L o S| VAR B S
PSR E 2O AR AL, 51 AR5 M0
B, A TR OREA I BE B3 M R R A
PEOTSRL, X T R 2R A AR KRS A TP
FENTHIDTTRER NS T B Be 2 3 K R M PG A —
MRS SC, (R BOR IR PP 32 2858 2R H
XTI . REGREIESE, X LT IR bn o B
AN RN, S5 G SIS LR, HEAh, 7 KR A
SRR B E LA SRR AN 2 (] L

Zi BRTIR, SRR E e IR AT BE B AR XU T
s R CHE JZ U A 0 RV ASOE B8 22 340 95 A B4
FERMAE, FET 28 AR 48 bR 10 255 AU,
12 FH AT H X IR e S S0 KR KU 1A T 255 PR
Xt HAR I 25 5 £ 2 ARABLRE DA Bt B30 0 B2 A s
Be K I S

1 EREZFNRREITENIERNERE

1.1 R#ERSHE—IOUMRE

= e S K IR TF- A g b 149 32 WA FE iy el ik
BRAHTIERE . EFRBERIHE (AHP) ™ RATL
FrBE R E 25 N R AR, 7EF8hnd s i 2 i it
BaK, BHarsi R Mg mi ok, JTkA
PRAE 7B 45 5% 00 TR At 1 R U0 o O 7 2 IR A3 b
PR =R (IR 1), BT =ARE R EES H

R1 KHBEXRSIERIBTARAE

Table 1 Improve the analytic hierarchy process judgment standard

bz LB
2 R HREE
1 i EA MR EEE
0 i FEBA N R EE

WA A 2R 2 )R B P R AR, BRI K
AN AR AR . BAARLBRANE -

(1) MRHEHEb Z MR &R, MR
SERRRR

(2) RIV=Hr BRI R LB A

ay, oo alj

A = (1)

a; oo aij

e a, WIRE @ 5 jBGAHR EEE

(3) Wz (1) FRIHEHER A, SR A =
(ay) o JEATRAN, THA R PR RG T U
W e, , MR, B OB A A28
FRERED, D= (d;),,,, HETEAAN.

s;= YA (2)
j=1
Smax = maX('si) (3)
Spin = min(s;)
¢, == (4)
S min
T (¢, = 1) +1 5; =
Smax ~ Smin
d; = ‘s- —s-‘ - (5)
4 J
(¢, - 1) +1 $; <8
Smax - Smin

(4) JE I e R R LA AR B, e
h R

1<,
mzzgg% (6)
(5) AR D WL —2B0E M Vv, K
v, IHEA AN
v, = 10" (7)

FIIH Matlab #5356 FE VI S RRRFAE AR AR )
WA — A Ak 35 R AR [ £ (5 2 T SR A B AR AL
1.2 WAk BEALE

A 0 R PR F8 AR 1 2 A S . B
R BEWT .

(1) F%E ¢ MIFAGXTS, e DTFHHE Ar i 20 W 4R
MEX= (x,)., Hix, RoRp PEHEX RGN ¢ 1)




144 WMHE IR A FIH 38 %
PEA(E (5) F8ERLEA R ] it .
(2) KFIWRERE X bRufEfb bS8 R = (r,). W o= o\ W' +a)W, (15)

PR R

%, — min (qu)

r”q:max (qu) — min (qu) (8)

K r, WM A JCEK; max («,),
min () J3 5 A 0 W A ) i R R e /ML
(3) HEfEENEE E, F{EERHE 4, -

1 c
EP :_hlczq:](fm lnqu) (9)
S T St — o gy S
ﬁ*ﬂf=zfq , 55 p BHEbRIE SR E S
r
g=1 P

T 1 SiZAa 5 BAEE E, Mgk, Md, =1-E,.
(4) HiERSARPRAVIERL .

1-F
w, = (10)
¢ - 2 p=1EV
1.3 ik 2B IR AL

TR 22 ) 3 B 1 AR A SR 8 AR 1)
FEMAAE Z 5, 5200 AR A2 WAL & 7
FERVPAN T T G B0, DR UE S F8 R AER 1 PR
G IRV, R — A 5 e 25 . IR iE R
IARE S B ARy, W TR P88 24 o
R FAIR, LIA 2P0k ek e o AR %
/(1

(1) B etk )2 Uk 43 M v RV AU T H A5 210 10 4%
TEPREE 3 R i W, R W, o W W,
TGRS, o Fl o, WG REL:

W=aoW +aoW, (11)

(2) BEMTTRE, EW, F1 W, WAGE
] 45t 25 {H f5e /] -

minHW—VVj"‘H2 j=1,2 (12)

(3) Hgdt gy AR AR o B R AL

o WW' +a,WW, = WW/
o W,W! + a,W,W, = W,W,

iti:fj: (W19 WZ)\ (Wl’ Wl)\ (Wz, WZ) y‘ﬂﬂﬁ
I 2 A A
(4) ¥ o Mo H—ALALHE

@
,_ = 14
& o, +a, (14)

(13)

2 ETHEFR—ZEEHNER AR ITEHRE

2.1 =HAR®

AR SR — i 7E A e RO B B A 4 A
(3mSR — AN e M i R A B A
VAT AL BEAS S e SO P 5 B AL 1) P
TESEHE, gy i v S e 2 Mg SR
TR 18T B B 38 50 R % G DF A (R B 1
M HAE % 8 T HBEHLHE, RN TRIRIZE 5074 . IR
R 5 RS T T IR AN AL o

W Ex . Wi En, M He = A ECFRRAE R
ok 2 e = [ A 3 K IRUBRE 11 2 B AR AR . JDIEE Ex s
AR A T s B En SOBISS S 9 T LB
BOMIME S22 (1) = W BV ] A He J2 00 1 ASH
EEE R, TEaE L AR, T
W br I BEHLE o
2.2 BATHESR
2.2.1 FRESIEE

2% GB 50016—2014 (#5311 Bh KAL)
LRl b, ZEA T R B e AR K R A PR ) S PR
O, K ERFUK R G SF R o H e s —
Wed s BAEA | fak S ANER, B ERIXN
(K> X | PIARHE R B RRAEAR S T 2SR A, Horp
kR E,

xmin B xmax ( 16)

He = kEn

2.2.2 W EMEE

AR E SERRHEE Y m (3% B 45 P 61
BT AT, BT U 45 88 6 AT % 50T 0 B 18,
RUHF 004 % 50T AL AT 555, T AR A% 4
N, T ST = S (a, - Bx) ATy

2%, 2, NRFEATME (u=1, 2, -, m),




5 3]

KA LT IR — 2 U P B LA I KU B A

145

Ex, = ;ixu
En, = # ’;uml x, — Ex, (7)
2.2.3 LA IEE

WRYEVEN = A T3 A3 B 11 5 25 i =
B, ZRE R LG I H B SEBRPEA 45 2R, 5
TN =R B . B A VR SR AR A, T
HLRE TR ETH R A RO .

m

2
Z w, Exy,
u=1

m
_ 2
Enz - Z chn[m
u=1

m

He, = szHebu
u=1

Ex,

(18)

Ho, o, APEM TR
2.2.4 KA

= EIARALEE B, BB IS = B e M A L
R, X LR A 5 B B 5 K a XU bR 1 =
Z Iz AL, Al AR H i i 2 42 4
9, MRS, ZaGgBIEa" . bRk s ML
B ARUE s FiF RS RIT .

(1) IESFHLECE ~N (En, He*) Flx, ~
N (Ex, En®);

(2 — Exp)2

(2) W x, R TPRIBERL s, =e” 202
(3) \E FRETAGE m A s, HEE, A

3 ERZHARKEITEMREENR

3.1 EMRAERKRRNEISAFKRER

AT . RGBS R RS DA A R
o I B AR R RS A AN 1 i, 2 o ok R
SRR PR B 225 SR A P AT o DI g A 50k O ik
MR &, S56 BT KRE S, HER
XFBERE K K RSP EA FEAREER L, 4 GB 50016—
2014 (EESBETHEKHTEY MBS AL,
SRR YA, BikRE S, BiEleE
T4 D—HFahR, N 2P ) 4 16 > AR R
1) = B 50 K R RS A FEARAR R, AN 1 s

| BB A 7 |

\
\ |
YL L| | HHRE L ‘%k%ﬁh BHKAE S 1,
I [ [
L L1 [

[
[ 1 [ ] | [

=z |—

| [ |
L | (e (e o | | || | | | (e | |
(B BT | B | 3|8 || HE ||| k| k|| HE | B |
TR | | || R R ||| | G ke || TR | R
% | 4 | | |2 | & | || g | | (11|86 |0
B i | | (% % | |2 % | |0 | e T || IR B2
o | || 2| % B |1 |5 | L i 5 | &
I EJ il M Ly | 2 L Lo | Ly | Lus
4t | &
|,
L

Bl ERZFANRKEITMNIERE R

Fig. 1 Hospital building fire risk assessment index system
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Table 2 Evaluation value of secondary indicators
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11 12 13 14 21 22 23 24 25 31 32 33 41 42 43 44

1 5.8 1.6 6.1 5.0 4.1 2 3.1 2.8 3.6 4.5 3.4 2.7 4.5 5.1 5.8 1.9
2 5.9 2.4 6.1 5.3 3.4 1.9 3.3 2.9 3.7 4.6 2.9 1.9 5.2 4.6 4.5 2.4
3 6.0 2.7 6.2 4.9 4.3 2.1 3.4 3.0 3.8 4.3 3.4 2.0 4.6 3.9 5.7 1.8
4 5.8 2.1 6.3 5.0 3.7 1.9 3.3 2.7 3.9 4.6 2.8 2.6 5.7 4.2 4.8 2.1
5 5.9 2.5 6.1 4.8 3.9 1.5 3.1 2.9 3.4 3.8 3.6 3.5 4.9 4.6 4.6 2.4
6 6.0 3.0 6.2 5.4 3.1 2.1 3.4 3.2 3.0 4.0 3.7 3.0 5.3 4.5 5.4 1.5
7 6.0 1.9 6.4 5.1 3.9 2.6 3.2 3.1 3.2 3.7 3.1 4.0 5.2 3.8 5.5 2.6
8 5.9 2.3 6.3 5.1 4.0 1.6 3.1 2.5 3.6 4.7 2.8 2.6 5.5 5.0 5.3 1.4
9 5.8 1.4 6.0 4.9 3.2 1.3 3.1 2.7 3.7 4.9 3.5 3.4 5.0 4.7 5.2 2.5
10 5.9 1.8 6.1 5.0 3.6 1.9 3.2 2.6 3.5 4.1 3.0 2.7 4.8 4.3 5.0 1.7
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Table 4 Fire risk rating standard cloud
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Table 5 Experts evaluate cloud data
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I, 84,81,89,85,81,86,90,83,87,91 85.7 3.634 0.725
I, 60,54,57,59,53,52,49,48,50,51 53.3 4.210 0.617
I;  95,85,93,84,92,80,94,93,88,91 90.4 3.909 1.008
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I, 85,82,81,80,85,84,83,86,84,83 84.2 2.055 0.919
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L, 88,86,75,79,75,77,81,86,78,77 80.2  5.062 1.529
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Table 6 Comparison of the results of three models
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