Modeling and Simulation E#5{5 K, 2021, 10(3), 717-724 Hans iXJ
Published Online August 2021 in Hans. http://www.hanspub.org/journal/mos
https://doi.org/10.12677/m0s.2021.103072

ETAnylogicBUF# /N EE AR R

BIT, A, AW, FFH

KIERHE KT, NMHBM2ER, (g KR
Email: “lixingli80@163.com

s

ks H: 2021487 A5H; A HEM: 2021487 H20H; KA HM: 202147 H28H

H E

NFAERAR R K — L OBEITORE, CROVR EF SRS RN o AU RPN
FEARRFVAT AN R, FRETHESIER T A EK4Anylogic, f&3Multi-AgentE AR %
EHERE RN 2 AR BUE SLEAT T AR S i, FEBRERE B, SO R, RH T AR
R, (TEL SRR BRSO 5 B A BN BOREAR, VT DU SRR S A A B S BRSO 180
NS SBET USESMAR, BRSO, MEBREFRNRE: BHER2EREEEN,
LARERRBER T . KB RABAEN /DA RO R RIS % .
XA

INEAERHER, #EFHE, Anylogic, BREL, SREEILAL

Research on the Evacuation of Elementary
School Group in Teaching Building Based on
Anylogic

Shasha Wen, Jie Zheng, Shanshan Ma, Xingli Li*

School of Applied Science, Taiyuan University of Science and Technology, Taiyuan Shanxi
Email: “lixingli80@163.com

Received: Jul. 5", 2021; accepted: Jul. 20", 2021; published: Jul. 28", 2021

Abstract

Primary school students have become the high target of trampling accidents due to their peculiar
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psychological and behavioral characteristics. Regarding a typical four-story primary school
building as the research object, the pedestrian simulation software Anylogic based on the social
force model and Multi-Agent technology are used to simulate and analyze the evacuation of the
group of primary school students in the multi-story teaching building. For the congested nodes,
different evacuation strategies are given. The simulation results show that the reasonable alloca-
tion of stairs according to the width of the stairs during evacuation can effectively reduce the total
evacuation time of the student group. To add a guiding path can divert the crowd, reduce the con-
gestion at the stairway, and thus avoid the occurrence of trampling accidents. In addition, when
middle-grade students are arranged on the second floor, the evacuation efficiency of the student
group is the highest. The research results can be referred in designing the evacuation schemes of
the primary school students in the teaching building.
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BEE IV LS HE RS KSR, /N TURIE N, SR AT A R AL 22 e el th 328 5 X H
Ko i CHEZBEEL) Giit, SEERSRREESFHD, KRE L 66.67%. WATERKFAH 4
PR R AL IR D> BN BEFERAG O AL, ©BONAHSSRITTALG AT B T B T R A

PR N AR R P, NN, BECE E/, SEERBOL R BRI . £2 )R
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Figure 1. Plan sketch of teaching building
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TERGIF, AT N RNBOTRZEAR RS, o, 2NN 1~2 SER A, 3~4 S %#E, 5~6 4F
P =R B S e B AN AR M B Ao b5 101, AREE (R EBEE AR g, 3
W 26~35 % BUAE 5 Lo KR i 50% AL B 43 1 9 0.376 m FH 0.350 m [19], Rl AEREUL A 152 72 53 20T R
B M 0.376 m, ZLHUNE ik 0.350 mo ARAE (T E AR AN RST) (GBIT 26158-2010) 114811, 7~10 %
H AR 5 Lo B KB B8 50% 7 BT 43 ) 0.326 m £110.319 m, 11~12 % 435> 0.362 m £10.358 m [20],
DRI T PERLADARST, 46 0.326 m A1 0.319 m 435l —Z DU 55 A AL A 8 B, 1% FH 0.362 m £ 0.358 m
SRR NTFH AR R Tl . R A TR A ) 5 A RS B T AT S IR E N A PR 2
HAE A 1),

Table 1. Evacuation parameters of primary school students
=1 NFEEREEH

5 LR JBFE(m) B U (m/s)
1~2 4 0.326 0.94~1.2
5 3~4 4 2R 0.326 1.06~1.34
5~6 F-4¢ 0.362 1.18~1.47
1~2 4% 0.319 0.87~1.17
% 3~4 4 2R 0.319 1.01~1.31
5~6 “F-4¢ 0.358 1.16~1.45
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— DERHEMTEEEN TR, = WEENT=Z, I NERLTIE. B TSR AA L
5, N T OREREER S BRI, N RBHCE FPREAT, 2 TR AR R A BE 2 B0 C 21 [ 52 R AT
BiHG Hrb, 20 5 SR AAIRIE M =AHE A ECE] 2. 5 SHERE, 3. 4 SRR AL ImIT I P A
HEDHEE 3. 4 THBS, RINHRHEESIE 1 S IEWIBLT, HRARS E RN, %A
NGB E RS, BERYE > o A T IR HEAT sk 14 2 gty VIR SR AG oL T, T=35s i
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Figure 2. Pedestrian evacuation simulation diagramat T=35s
B 2.T=35s BT ABRE T EE
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Figure 3. Pedestrian evacuation simulation diagram of first programat T=35s
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Figure 4. Pedestrian evacuation simulation diagram of second programat T=35s
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BURITE DU, 25 8 AN R4 2 = I B R R 2 A i BOeR s, 3t DAL O . 207
FRMHER L, K 1L 2 SR ARHAE, 3. 4 LN REE, 5. 6 FERME R, 2 alBE
HRTE LA MR HCE L . AN FRFESAEZEEAEI A TE DL LR AR case 1 XENARSERAE IR, R
FEZZ, SRR case 2 XIMARERAE R, WERAE=)R, PEREIZ; case 3 XM HFELAE "
JZ RSEFAE=)R, WERAENZ; case 4 MM APHERE IR, MELAE=IR, KEHREN)Z; case 5 X
FERAE )R, ARERAE =R, PAERAEDIE: case 6 XM EEHRAE R, THERE=E, RFERENZ.
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4.3. RUFARITESROH

1) BTSSR RITRE AT 10 ROTHEEREL SHTIME, W0 2 Pos. TUE N, J5
R BT SR T 2 8%l a], AT, MR 98 BT BRI (A AR S, 7 58— IR O b B L
BR T R IE S IZHCAHERAG 5 % BT R T4 14%I0 I 8], XFLE 10 REEDEE R, Hodr, U5
1 10 ARBUEE RARZROR, (7 FAR I R AT BRI A e P, o] ILId L B & A0 5] T 42 7T LR
NG, Mt FURSIAR S 5F RO TS DU B AR 268 o 25 B AN KA R AT e A R AR 45 2R
INFRE T RIS 40~50 N, RSB EE ANBURIKBCE DY 40, 45 N, BIGECE NS08 1724,
1904 N, 73 HIiEAT 10 RO HARAUAS 2P 3E, R BUREEL P E RS TR &, 58] 3 Fi A F
BEBONECT =07 SRR [R] SR SO R 46 06 R a0 2 3 o

Table 2. Total evacuation time for each plan

Fz 2. BENHREEEEE

—4 —H# =4 Uz ik NA gt A WA T4 T
WS 292 289 286 288 285 285 285 280 286 285 286.1
TR~ 258 261 295 238 253 243 298 257 270 259 263.2
TR 241 245 244 246 243 251 242 239 249 250 245

Table 3. The evacuation effect of the three schemes under three different evacuation numbers
= 3. 3T EREAB T = M5 RMRBR

F% BRHUE A i S Al 5 HLERT 15 47 4 22

1724 252 /

S 1904 269 /
2084 286.1 /
1724 206.2 18.2%

ViE 1904 244.8 9.0%
2084 263.2 8.0%
1724 201.1 20.2%

TR 1904 220.9 17.9%
2084 245 14.4%

2) R AR E, SEARFSERAE LA 6 FI Ao ME3tAT 10 k45 EAECF1E, %
el 2 = N IRESCN 40 45 N, BB BUR AN 70 1724, 1904 N, X case 1~case 6 43 #33E4T 10 IX
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Table 4. Simulation data of six scenarios under three different evacuation numbers

4. 3MAEIRBAB T M ROVRIEE

VES B AL N L BTSN 1) JRETTAL 38 1o 1 i R AT N R (A2 4)
1724 201.1 166
Case 1 1904 2209 166
2084 245 172
1724 202.1 173
Case 2 1904 226.2 164
2084 246.5 167
1724 198.4 168
Case 3 1904 2209 176
2084 2453 170
1724 200.5 172
Case 4 1904 2209 164
2084 2432 173
1724 206.5 185
Case 5 1904 231.2 174
2084 256.8 170
1724 206.8 164
Case 6 1904 229 173
2084 252.2 173
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