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Abstract

Considering the unique psychological and behavioral characteristics of the primary school student
group, an emergency evacuation model for primary school students in the staircase of the teaching
building is established. The evacuation dynamic characteristics of primary school students in
three situations of spontaneous downstairs, spontaneous upstairs and downstairs and queuing
downstairs are discussed. The special case of accidental fall in the evacuation process of primary
school students is simulated and analyzed. The simulations find that in an emergency, when stu-
dents go downstairs spontaneously, if a student falls down at the slow step of the stair, which will
have less impact on the overall evacuation time than that at the upper half of the stairs. When two
students fall, the evacuation completion time will be doubled. When students go upstairs and
downstairs spontaneously, if one student falls down at the upper half of the stairs, which will have
a greater impact on the overall evacuation time than that at the slow step of the stairs. The impact
of two students falling down at the upper half of the stairs and the slow step of the stairs on the
overall evacuation time is similar to that of one student falling down at the upper half of the stairs.
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Figure 1. 3D plane diagram of stairs
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Figure 2. Evacuation evolution pattern for scenario 1
2. hR— ARBEHHE R REE

32. RBRATMNEEREBLR ET#

eSS T HSRI T, BEBUMAERABBE N 50 N, BBUTRE, BECEAERL 11 tedl. S
5 NHBIE AR5 AL b RATAMERS DIAL B R TT A6, N Ry s i i 3 s
RO G ERIAT A RAARA L FTMTER A JIUIRE T, AAERSRAMERAL: sk
THE 20 s 5, BATSRAEATTAT AR SOL G AL, LR SBUERZED 6 4 KRR MR, & i ik
Pili 252 BRI Bl AN SR BRI, N R IO BE PR, BBt 2 B RO A6 40 s J&, T~ Bkt
B BREC R R AR BAES G G 4L, N RAREIMRE R, N\ RS HE R BRE N,
BTG 60 s Ja, W AR N R BRI, MEEELRD G AR DU BT o, (B e N RS
BLHOTAR 80 s Ja, /INFAERERRE S 58 BT -

PIERAUE KRB, INEAERAAE RIS IR B A ) BRI, HRRSD 6 A0 BBt 5900 G 1%
AL e oy MBI ROREEBLR , HAZ DN 5 A v BN RREE (A1 B, 78 5 S BUBR I F M) e 2
FAAEBUR 2 A Fa i ) L

DOI: 10.12677/jsst.2022.102007 54 ZIHEA


https://doi.org/10.12677/jsst.2022.102007

20s 40s 60 s 80s

Figure 3. Evacuation evolution pattern for scenario 2
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Figure 4. Evacuation evolution pattern for scenario 3
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Figure 5. Diagram of evacuation completion number over time
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Figure 6. Graph of evacuation flow over time for Scenario 1
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Figure 7. Graph of evacuation flow over time for Scenario 2
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Figure 8. Graph of evacuation flow over time for Scenario 3
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Figure 9. Diagram of evacuation completion number over time
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12. REIZARFRHERLCKE

TR, RGO TN AERA A K BRI, AR R BRI = R AT 0 AT

FEI: BAETIRER, — 2 IR A EAE BURES G B AR WIS, BEEA R 10
RILE] AR 5 NIEEE SR 5] M BUE B FATPIAERE AL B k E T4, BiBOT 10s 5, —H#IELE
REI AR AE b BURRS S B AR

BT BRETHERN, —8 THEIR/NAEEREESD GARE . WIIIRET, macEAE 11 1
el EE50 5 AR BEATER 7 5 HBLE BN ATIMERS AR Bk B, BREOTR 10s 5, —HIEAET
PRI SRR S0 6 bR M3

W7 BR BT, PIA/N ARG e b B bh b R HERR S0 G A FR (). WTAGIRET
BLHCFAE B 101 I ELE AR 5 AN BAE 20 5 IAE B RATIAMEERS DAL B R B R R, BiEOT IR 10 s
Ja, PG IEAE T RS2 AR AERR 220 B AE b~ BObebh & i A SRR K 2220 & Ab 48

M 13 AT AR Y, 2B DY B EE ROFT R I (] 113 s, R0 FLBR e i F B [A) Dy 101's, 2417
BLELE R A I 18] 04 115 s,

50

. — ZI
BT zmm
40 b — RHIN

0- PR | ./7[1/ PR | | L | I | L | | PR
0 10 20 30 40 50 60 70 80 90 100 110 120

T(s)

Figure 13. Diagram of evacuation completion number over time
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