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Determination of Fire Spread Hazardous Buildings in Village Building
Complex based on Node Deletion Method
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(1. Faculty of Civil Engineering and Mechanics , Kunming University of Science and Technology, Kunming 650500,
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Abstract: The low-intervention building renovation measures based on fire spread analysis are mean-
ingful for fire spread prevention and control of the village building complex. By determining the fire
spread paths among buildings, the adjacency matrix and spread matrix of the fire spread network of
the building complex are first established to determine the fire spread risk, and further, the node dele-
tion method is adopted to determine the fire spread risk reduction rate of the building complex after ret-
rofitting different buildings. Then the priority sequence of building retrofitting is analyzed and the dan-
gerous buildings are identified. Finally, the method is applied to determine the fire spread risk of build-
ings in a stilt-style village complex in Yunnan. The results show that the presented method can effec-
tively identify the hazardous buildings which have a great impact on fire spread in the complex, and
the fire spread risk of the complex can be reduced considerably when only a small number of buildings
are renovated.

Keywords: village building complex; fire; spread; network; risk; hazardous building; node deletion

method

» UFS HEA:2021-10-04;1& B B 85 :2021-11-23
HEE&TH: 204 E S LR H (202003AC100001) 7F VL HTRHE %135 B (2020LISFK005) % Bl
EE B M KIH (1995—) , 55 Wl -LAFge A . RENF@F KT HAPESE . E-mail: 852317175@qq.com

819



5l

i

O 2019 48, F I e H A7 6 819 A vE At rh
[l A Ge b I 44 5% 7 ik S b VR 20k FH R M AR O 32 %2
HEFM R Wi KSR B — R A AU RS
BRI [l ok 9 5 A G U kR A G AR H
H G A T I T R Rk AN 2 S SRR K B
FEMEENE"

[l PN 05 Ja 6 KR B AR EAT T R AFY B AR
R 2 4 57 [8] K9 & 4E 1 43 BT 7 % . I i NFPA
914" 7E [7] ief 2 i A 570 N 35 A T 8 AIE 6 A KL
AR 0 A B R X s AR T B kR A R
B3R s NFPA SOA™ 45 T #f s 4 1 1] fie /N4 4 Bif
B S AS Ty ik Sk SR I U A AR 1 B E
TR 5 O B A BB AT T Y & B AR | ) A
2 28 50 2 ) BSR4 22 o K e HE 3 BT A L 4
TR SRR B A R L G R Ty T R e
HE BT 1) 2k o I A L DA Ay I A 1 [ 4 4 A1
Seah, 55 ot W) B 58 gk B W ok S A AR e D ok R
£ 9 KB S — ANty T KORT I 1 B R R RO
] R 0 A < kIR & U R TR KR KR
FOBAR B T UKW, E A AR IR
T oAb R AR I kg B Ak B A
WA AR 22 2 5 D\ PR i 3T 1 B k) 3t )2 T AT K
GBI A TEAR 35 S 5 ) R ok ¢ A AR
o i kT & AE L KR R R 2E R SRE L R
) B AR A0 SR A e KSR B AR AP, /N TR AR
1A ek B AT R S, QAT g5 /0N B A X R AR
FE AT 9 5 80k - R A5 nT O A o Ak SR (A9 0 —
AR

BEXF b A () B, AR SCHE ARAS T K9 & A B AR 1)
BLA b AR T R T UM R kA b g A S
KT I e I SR B A I L 1% T e o ok
I & AT %A% ofe S ST K U A E T 45 AL O DAt 43
HEGUE Y I & T KRG, 7 LRl 25 A U BR
5 AR A 5 0 0 O S 90T B O i T B Y
fE B HE 5

820

1 EFENRELEMKZIER
1.1 NREERFITEMS

b SCTIR B AT K B 7k R RO kR
HGE AR LA NFPA SOA™ $2 H 1 5 3k S 1], i 51 1)
F8) I 8 A ] AR 4 LA R AR R A T

(1) 24195 /1> 40 2 570 1 2 W0 I 8 A B =2 ) A T
WRY) BB A B, A SR IR Bl KR 4 B L T A
Shy AR R AH B R, A7 AF XL 1] &8 4 A%

(2) 5 W54~ FH 48 g 390 1] B A3 &, vh 8] JE T R
W, A AR KR & AR AT # B NFPA
SOA™ B4 45 /N Bl ¢ I BE 1) 7 V6 00 A

454 NFPA SOA™ AT LAH B 45 e #5005 il i
SR 2 ) Y KR T AR B — TR R K R A
U5 JE 3 A ) Y A OC 2R, A ] DL 8 Y
KR T [ 25

1.2 KRREZEFEEEER

TEARAT A AR IS i @ 5 & TR 5
DEIICE:Z SO E S cSiiR P E-F IS E S
T RAE . BTy 1 2 0 o A 1 BT A 9 2% o Y 1
S B T) Y kU & E G FR R T R 2 TR 3, DA
M7 42 7 R SRR I 8 IE () AT [ LA Y, A I SR Aty I
3 AT P 4 422 L R R A A SR R ol AR % T R TR] Y B
FEGIR G 2 IR I S

e SO AR AT S BT KT A AR Y o R S
i b 2 0 2 e K o, FUAR AR 7 5 51 56 R Y i
LT —AA MA AR SR # SR, et M A
T, A o, M AR T S ] ) E A SR O R AT
A it a(d,j) (i=1,2,M;j=1,2, M) K%
~Lali,j) HUE R
1,i7j,(v,v)=1

0
AKrp, (v, v)=1RRAHAHvIEIT vali,j) =15
TNAEAE — 45 5 I PR AR PR A 0 S BRI EE AR A 1) 5
PRSI AR ANAEAE W a(i,j) =0,

DL T A n 608 54 R 28 i 51 BA 6 RN
], AP VR A S A R AE A LR (1) B
— VRS AT S R Y R R PR A AR AR A
A P AR 1) o (2) A Y AR ) i, AR AR AR
SR ) SR M B B R I SE R

ali,j)= (1)



® ® @\ ®
® @/
e
®@ ®@ @
a(1,5)=[0, 1,0, 0, 0] a(2,j)=[1,0,1,0,0] a(3,/)=[0,1,0,1,1]
O @ N6 Oz
® ® »§‘ /@
® /@
o ® o
a(4,)=[0,0, 1,0, 0] a(5,/)=[0, 0, 0, 0, 0] A= ali, )

PR T B4 fi] ik A0 4B e A

Fig.1 Adjacency vector and adjacency matrix

1.3 KRREEZEFRHE

i g b Ty i ST AR AR M LA, AT L — 2
J S A R I R A O A KR E B Y AR K S
BRI o xb T HA MAS S SR SRURE 2 5 R
(] IR} A7 o A 2 SR KB B0 T, AT RABR E Ci > K
R IE 5 A AE B LRGBS LT,
IR M A KR EFE Sy 5 KW AT 0, 5 A R
{19 5 4R 5G R AT o T sl P R AT R E T R T
o, 1 2 B0 0l T B RT AR A 2 0 SR O B
RESIIRRY T SRR G VR B W SRS V. B0
OUT S SEAE P S 2 i AT U R T RN

1, jev,
S(i,j)=41, i=j (2)
07 ]&VI

A, SRR P S B9 5 (AT UE N 1 BB, R T ki
A K L L S IR Y 3T 5 5 SRR S A
TR AEAN R KCK S 5P g s | R R L

1.4 RREERX RS H

i A SRR K S XU B e A S P L R
e 22 5 T RS K 2 I R RS 7, B
PR BT « (1) 73 B 45 &2 5 375 5 Hh B A HE 25 1 4%
2 9 37 5 A] RE A Ok Y e R UK 5 (2) 5 — A AR K
2 I 5 I A0 ) B 5 (3) 4% & i 37 50 i K 1)
SRR, A5 2 A ST A K S 5 O 0 B O G %
JRE i At SRR 19 R I IR o A SRR Y oK R E
08 5% 309 5 AT LA 3R S SRR T e A — KR T R
T, A SR HRAE R S B RE Y, 451 O U B R, 1
Y 2 SR R K K A Y B B 8, KR XL

Ko XF—AH MA RS E SRR U, &5
YOS FEIES -V EIE N E

R=>E(L ),=§w]1,ip,. (3)

XL EL) i 5T R R I8 PO S RE R
M — YK IR R I & HE 3 5 7 B R A
E B K 5 BR AR LT, P=1/M;
Lo SE 3 55 0 B e KAk, 3k BL 2 08 O 71 o e K
J RE A T4 IR 42 5 [ AEK 91 B i, o ] e e
SR T AR R R A0S AT S R A 5 B T B AR
AC2) B B 1, 0 — i SR R K B
Yy i W9 dR R AR Ok AT e 3K (4) B 7

L=>18(i,j) (4)

? EFHAMBENT AEEM
T

21 HREEMER

TE IR ST T SRR 19 I A [0 265 455 10 Y il
b AT LA T 24 6 10 2% 4 EE B HE Y O I e
o At SRR AT O 06 o AR I A2 2% 0 2% R A TR AT
S, LM 83 5 e 1Y R A AR O R B b B i ) 4 i 1
JEE B REAE T A SR T et O I 2k A A 0o A 2 A
SFUAE K 9 2 S AT T BRI B FE B i 3R, 107 A A
T B B S X 0 285 114 IR A Ok R T i E L
P, DR LB UL Y R R Y M BR i
i R R R S AR Y S R TR R, A Y
LR B o

Xof T KGR S R 2% B3R A T RN T 2 AT

821



P A7 TR 2 W (1) B ) B 7 55 1 4 v At
A TR B B4 K9 FiE A BT BT 5 (2) 1) i ) 53
T A Sy v TR T B T R A % AR DT
TR 22, o SRR VR 0 S g st A R S B
JIT TR W, AR L B S SR B0 KU O HE KU Bl 2 T
Wi o I 9 R S 0 6 g K R S KU T A
JEE R, Wl WA O B AL, R R R Y
ST B I 285 Y K IE XIS T R AR AT S R
A B B R B, B — 1Y 5 o, B E AR R AR D () Al
TINA -

D(i)= i (5)

2, R A YR 1 A AR 119 K O S 3 2R ) B
R A MB35 253 o, T SRR ) 9 S 40 R R

22 TEEENHEFE

BE KT JE T M BRI YT s R
JEAR LUK I &5 9 KU N B D (i) S de b, 5K D(i)
e KB A, BR85S 18 I A B2 I, R
R A S DG E, 12T A s R R
ko T I % RO R S I i T A AR R 4%
PR R R B — U I B TR X % vkt
KR FE T fe K A X — A MAS TR
149 T 8 JE D 2 1 R N ok vk T e an R AL R S

(1) 7 SR FZ A0 M A, 45 A1 ol U1 5 T3
P A I & JEAR R S, 5 3K H G B 0 28 1 453 2% B 22 R

(2) ST B A B, 2 H A TAB AR MR A

(3) M BR Ao,, B AR BE B35 047 i 9 P i ot
ZEN0,IA B=BWhi=1);

(4) &5 & 77 500 B B e iR B, BT ) 8
B & GEHRE S, THE AR B S P R I R, ;

(5)i=i+1,i& [0 £ 5 (3) , B 5 i>M B} A7
LIR(6);

(6) T3 BT A 5 0, D7) , 43 8 D (7)) i KR 1E
WL IR Z T S E B E T IE O N, Wi N=1;

(T MBR Do) d5e KAA T 1 v, RIKE &1 8256 B A 5
AT AR E R 0,4 N=N+1J7 1 [ 4 3
(2), BB N>M & masf,

e IR b AR TR AR I Y A o B B 1 S ) i)
XEETAT 9 AT HER M RE AT B M 4% T I B
SUF AL, LU L7 (1 5715 5 4 o0 1), 45 3 (1) 2
WP L,

P T B v A 3 Y R T S M A kR A

822

®1 TREEEHRF

Table 1 Node importance ranking
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