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Planning of Urban and Rural Emergency Shelters
Based on Particle Swarm Algorithm

HUANG Yangfei

(School of Civil and Architectural Engineering s Zhejiang Institute of Science and Technology, Hangzhou 310023 s Zhejiang s China)

Abstract: Earthquakes are devastating natural disasters that necessitate the design of reasonable
emergency shelters for areas likely to be severely damaged by earthquake. In this paper, we de-
scribe our use of a particle swarm optimization algorithm to study urban and rural emergency
shelter planning. We combined the particle swarm optimization theory of the annealing algorithm
with the planning of emergency shelters in urban and rural residential areas. In the case of many
constraints, the emergency shelter is regarded as a particle, and the objective function is to plan
emergency shelters, i.e., the scale planning and design of emergency shelters in urban and rural
residential areas. Next, we designed a model of the content and location of the emergency sites,
and identified the factors influencing the layout of urban and rural demand points. We then built

different emergency shelter facility points. On this basis, we achieved the overall planning of e-
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mergency shelters that provided coverage of all the demand points. The simulation results show

that the proposed particle swarm algorithm has a good planning efficiency and can ensure that af-

ter urban and rural residential areas are damaged by earthquake, victims will have access to im-

mediate shelter.

Keywords: earthquake disaster; urban and rural residual area; emergency shelter; particle swarm

algorithm

0 5|5

RO LA b 72 A [ B A 242 2, Al 2008 47 P9 T
LR X 25 6 0 A AT A= i A0 7 i BT AR R 4
Ko UK MR AT AR % PR 58 1 g L Ak 2 N2
RGEMRE TAEAR L T ™ IR 1 %5 5, 751X 28 T 4F:
H X O X R AT IO A E S BT A R — T R Y
TR AEAR AT 1A AT L Bt A B R TN B8
Yk 2 FOHT LI AE L O T4 T E g = 5k
RO AR T K R 256

R I IO A sl X 7 BT AL S HI AR T O [ Y AT G
FHBBARE R IFRRA T RENLERER, HE
H TS BR BRI AR 203 AT 55 Bk, R vh
TE52 5 N B0 St A B 58 M B ) SRR il 5 9 1) et L, A
R 2 =5 6] (4 DIV G 25 55 O T S 2 A R L i
& AR 5 Ik £ N Sk xS BT R 23 A L S A v I
] 4 B 2% P ) 7 2 0 37 P LRI B AR L S R K DX
FRY L 7 A 37 T ) WK 488 A R A AR B

1 EEW S EE RIS 20 L BT X 5 4

1.1 R 2 E XI5 5 20 X 37 B AR A %)

A SC R PR ADL IR KO3 3 5 RO R P [ B 92 A 25
FHY T KRR S IR 2 e AT DI S 5k k3 Fir R
BEAT MR BT X A7 A8 K 5 22 14 = 18] B3 o
M2 HARSE L RS AF B B0 L 42 B & B AL
Sl S

e K AR 72 OCH L AR AR Skt k7 P m] LA
RUCSifR R 52 AR AR ) 22 B [ T, G v 7 sk 37 BT 1Y
RUASEAR Sy oL, A BB R B 5 Vsl wfE 3 T LR
AT LU AIE HE I 55 BE Ty JF i A B8 IR . R A
o IV X BT N AR B P 0 E ) 5 2l E N DR
SE LT AR L 52 2 sl e 2 7 I ok XE 3 B i A
A ETRRE S . IR I, 25 R Skt XE 7 BT Y oK
AT LA RCHE B LR, 32 BN A T T AT
JE 73 ) D A AT S8 X T AR L K T 2 Y kX
UNBE &8

MR R FE S A S I e ik e g P AR 22 i
JE R RE . FloE G B A 8 N Sk XE 3 T Y

R, 2 v 7 2k XfE 3 BT AR 5 B T DRIE N IR A A
R A R L SREXE 7 T I FE AR T A IR T )
AT AT X G 5 2R 20T B 1) FH M B2 SR 5 AR 40 3kt e 2
TR E BN B3R ik T b T SR 22 R0, AR 3 B 4R it
14 SO 2y R LA B sl 2 A v A A 0 AR 3 I B9 T
23 0] R A SRR pe s . 0 03l e 37 Jor 75 oK 2 4%
BT 2 B 52 1 P RLASE (0 L ik o 3 A0 455 1 A O T« R
K o 2 BN B0 RN 4 45 30l e T A

(1) KJF i % BN FECR TR R 2B )
o 3k B IV SR A A IR R RO I PR O v A T R T
B B2 RN DGR B — G ERE . U,
il FHAHLR KR e Z Hin L E AN T %
BZRNAE G, FEFEMT .

FET E 9 I T B2 BN T B B R 2 R
F BRI 1) 52 J Ml DX AT R4y, A HAE L O 47 P A
RIA% B0, WA O X P Az e e, Bisk—
AR K A Ml FZR A e KR BAIE GG ) ok R
2R MG Hf i =1,++,035 =1,-+,P;
k=1, ,K;k' =1,--,K, $I0G7") H)E T HIC
(ij ) AHAR X I8 (1 BT

HTHiE 2B B L, B E K G
ENEER /M Z o MR KA Z o, r B
HARBRER RN
Znor =Min > DI D TP X

i=1 j=1 k=1

0O P K O P K
Z max0.P :MHXZ 2 Z 2 Z ZUi,.,’,'Vk’k

P X RR RS 32 L8 U TV 5355 3 7 sk e 2R
IR AR MAN TS RG22, K, A
HonT DL 2 LA R A

1) A>3 () FH 286 Y 010 0 38 31 o e 18
L 2 Al L, D)

O P
DIDVX =X Ve (2)

i=1 j=1

2) 25 [ ] A TC 45 - b B ST AR XS 1, 0

@)

3
DX =1,Vij (3)
k=1

3) ﬂg& Miyjik.izjok %@ﬁ%ﬁllﬂ%"\éﬁ!ﬂﬂk E@%4\$



238 m

B R 2020 4F

TGy aj0) By s .) Z 0] 2 AT 2, )
M jininjor =1 4)
Wit BRI AR KT LR B R
X 37 P AR R v 2 N 1 B A ), S — A
WM I Z BHARELR BT R AR SCR AR T
B TR Y RO TR BT LR ) T A A H
b B HBAE— AR 8 6 R AR R T 3E S Y
VEANY, O 28 3k AN W b, T 507 08 G0 6 B 3k B e
AE s IR DB A A 8 X AR ) o i
BN R

@] o P

(2) N5 S50k X 1 B AR BB 454 3% KO
A B A DL R e % e bR 0 ) AS R TRD PR ok TG ik
5 XA 5k X T RS — BRIt B AT S A
B . TR R )4 T R ke k3 T ) R R
ATARF H b, S5 A R TP RE B 9 BRI 4 T B
#E) (GB50413-2007) , 24 15 2 ffi F B2 U8, fe/ME i it
N A S5 RE e R

2 ) 3 X PR T T T 28 2 K oS ) R R A5y T
2,0 R S N ke g T R b i 38 A s AR
A7 PR AR TR K] R

P K K O P K O P K
Zyw =Min(a 2] 25 2 PuX e =23 252025 20 25 =725 23 2 hu Xy + RiWa + RuWa) (5
=1 k=1 =1i=1j"=1k=1 i=1 j=1 k=1

K h oy FARFIC GG MAHAR X I BT R L R
R, ¥ RRA A S H bR R R SHE W W,
YRR N 2% ] B HEAT 20 SR A B

H I, A 8 BT 2 BN TR DL R N AT A
E TATRR , 52 B0 22k 1 BT RASE 0 JE 40 123
1.2 EERA2BFNANERLEIT

R IR IR 2 1 IO A RE X 3 T O BT — S 1Y Rl 15

(c) B 2BIEHC
A1 #582%ENETER

Fig.1 Diagram of some emergency facilities
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Table 1 General situation of the study area

X I ST AR/ lem® BAB/TA
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Table 2 Planning effect of Emergency Shelter for Earthquake Disasters Site and Its Facilities GB21734-2008

X3 JIR 55 T AR/ km? i/ & PP NSV DN Z/% Zy/% Zs/% Zi/%
A 5.124 0.35 23.29 1.19 125.61 0
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F 25.326 1.26 38.96 30.14 104.3 0
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it 96.314 10.34 32.65 5.66 99.68 61.65
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Table 3 Planning effect of this method
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