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Abstract

In order to explore the emergency evacuation of people in T-transfer subway stations, this paper
takes a T-transfer subway station in Shanghai and the people waiting to be evacuated as the re-
search object. Based on the Agent model theory, the Pathfinder software is used to establish a 1:1
full size. The simulation model studies the behavior characteristics of evacuees, the use time of
stairs and exits, and conducts data analysis on the evacuation scene. The research found that the
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evacuees have the behavioral characteristics of panic spreading, dangerous response time lag, and
misjudgement of exit selection during emergency evacuation. The T-shaped ground transfer sta-
tion is prone to congestion, in addition to the exits and stairs; there are also the corners of the
stairs to the exit. Exit 3 and Exit 6 are used for a long time, there are many evacuated people, and
the evacuation pressure is high, which is an evacuation, an important location in the plan; the
peak congestion of the station occurred between 11 s and 86 s, and the evacuation was completed
after 147.5 s.
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Table 1. Operational data of some urban rail transit in 2020
& 1. 2020 AW HIE N RIE EHIRE

i 1B E BRI A iz B (km) ES {APN/9)
e 18 729.2 283469.0
b= 24 727.0 229265.4
B 13 557.8 121962.0
TN 16 553.2 241560.1
AN 12 422.6 162673.3
M 12 409.1 62802.6
g 12 394.7 80134.2
HIK 9 343.3 83975.1
B 7 306.3 58241.4
H 6 246.0 13908.8

FEMER X SR AT T, AN R AT — R R SRBUs S T ARG LT
NFHE, R BRI R . (T E[2)55 I e H e R S R B R T, 0PI Bk 42 s i sfe i it
1T TRBCR AT MR E MG s SKFI[S1 0T 1 kRIS I B, R AL 13Tl B 3L
MIBRHOE A, B T RIS N SR BRI AT IE[41 5 T S TAE 2 I B, w5 7 21101 A
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ONTE H 1A 047 75 25 B0 5 3RS B A R TR B AR s W [6]5524 T BIM ¥R45%, 7 Pathfinder
BT FUR Y, W FUAS [FR L B bk 2 sl v S 0T I A SR IR i) s X B[ 7155 R Pathfinder 345t
SRR M O] BEAEAE AR COLHEAT T84, 51 7B A BB N R BRI 1 Yang [8]4F H
Pathfinder #PF 27 1 HZkuh 47 BB, 4B T BEAS4006F N SRR BRI 520 Gulanur [9]%5 A H Anylogic #44:
R 7 — PEHAZ 7 3t B BRI S BIBR B, AT EE T TS B R B ] 5 2 RS B SR 1]

ATCURIL, ST bk R A N RSO 78, A A= B TR G5 B e B ) 2 Ah, il
i % 2R LR A ZSAEANE SR B e s R IR B Ol BEFER AR R, X TN K 2 B 1 A T
%o ASCHIA Pathfinder #fF i r 5T Agent 07 BAEAL, DA T # AU N 0T R, B FEELA
AT ARFIE . ATBNEEE . AR B H A5 R B T R AR AL R

2. HiEESY
2.1. AGREIRBENA

1) AR NFERUSLATIN [R] R T T (K X 70, B0y FOBER AT BLA» W LR LK

TR, N BRI EIR, EE NSNSy, AR A Qi a s, W
SR LBESMEAT N, 5 NI s (R R izl & &0 S N, WL R AR 15 L

SRR R, N ST AT IE Sl Hh A R A B FL St i) A e R AR 38 A WE TR N 1]
W N AR 2. DB R

Agent B AR, NG EA—ERE B BRI, AMRE A AR s &R, AR
GO ST DR ] FEA A5 2 BRI, S il B AT sh 0, 3& & /5 22 A ik N AT 8w 7.

2) WEMANOIIF L, BB AR R A2y N LR LK

TR AR AT, s e B A AT RS, AR BRI S MR AS [FIAR
AR 5% Z [ AR ELSEM A% Navier-Stokes J7 FEEERE, A A9 s 5 BERBRAUNAE, K Nitizsh &
YRR T i85, W T SERRERECT, P85 R AR T8I AH LA AT AR KRR B s i 2 B bl 4 R, DRI AE R
RE L RHUE U, MRS SERR TG DL IR Z2 5K

ORI s Ll 25 WS BN SQTE AR OAE SRS A TR, N AT P A i 3. BRBE . 5 B 5%
RIRIAT . SRR . R AU el BB . 2 TR AGENT HEY4E,

2.2. Agent &8I

Agent B, &S Agent MAZIN R REMR, MRS ENE. BEME. RNMVE. AEEAERIEE /[10].
HAA XL E 1) Agent MARZERAY ] DUSE &R EE A S HEAT(E B2 B, DURIEREANMEZ B 1)
PrEE, TR DN AN A B RS f7, T Agent TT LA E B AT A AE S TR . AR ST B E R0
FIFIET, Agent MAICHAE % ) FIHERE R AE 11 L Agent 245, W LUK R 28 RS HIRORAT AR R 2
P EANGE G, A—FETR T ot BIERA EZRE A 8oy X [11].

HT Agent A R AL %4, 1735 [E Thunderhead Engineering /A 7]/ & [ Pathfinder 4 & — 2k T
Agent BRI NBEBBUBATH SRR, SRS A Pathfinder B4R S7 2K ZE b B A [12]

2.3. YEER

% T A e b 2k ik S I A A 9529.3 m?, Moy T Bl HAh a4, N =2 T, 25 6.0m,
Bl ENuETE, B2 EANMELH 1662, B3 Mihik&kik 2 W62, Bl. B2 EMHE T4, B3 5 B1.
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Figure 1. Distribution map of station hall, platform and stairs
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Figure 2. Export distribution map
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Figure 3. Staff distribution map
El 3. ARHHE

PR Sl & K b R A N AR RSE) (GBIT26158-2010) [16]F1 ¢ rp [ Al 4 A A A4 R <)
(GB/T10000-1988) [17]H I AMAS IR, 4~6 & AR NP3 5 = 1.27 m £ 0.01 m, *F¥ 5 K F %8 0.28
+0.01m, 7~11 & RKBENTFEEE R 1.37m £ 0.01m, “FHHAJE % 0.30 £ 0.01 m, 12~18 % KALEAN
FH SN 1.61 m+0.20 m, “FIEKJE % 0.35 £0.08 m, 26~60 % FidE AT 55N 1.70m £0.12 m,
P8 KJE % 0.45+£0.12 m.
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Figure 4. Personnel movement trajectory diagrams on the B1 and B3 floors
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Figure 5. Personnel movement trajectory diagrams on the B2
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Figure 6. Changes in the flow of people on each staircase
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Figure 7. Changes in export flow
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Figure 8. Changes in the number of people evacuated over time
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Figure 9. The Number of people not evacuated at the hall and platform floors
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