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Schematic illustration of the pedestrian

Fig.1

evacuating flow in the crossing exit
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Fig.2 All possible configurations of a

longitudinal pedestrian on the square lattice
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Fig.3 Jamming transition of latitudinal
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0.22, 0.23 #10.30; &3 (b) BZ&mMIT AFEHHE
FE viong BB 0] 2 M B fL B 28, HoH Py 451K
0.05, 0.20, 0.25, 0.28, 0.29 1 0.35, MM 3
AT, Vi M v, BIBEE Py M3 KWW, X2
FAEGHGEE R TEEAEWELT, NRFERK
B, BRSFBORS AR B FREMELS A/, £
Py BN GLT, i M4 1017 A8 3h 11 # 5k
A, %4 P, BEN0.05~0.20 Z[EIE, A3
(a) FIPE 3 (b) oLk BA 5 A AH R 1 28 L %o
HEBEEME, M4 Py>0.20 B, v, 0558/ 3]
0.20~0.30 Z 8], T o W W/ HE XH 202, o B
UL, WAERT, GRiT AMESREME, £
A B (8] A5 f) S 457 3 B T LA S0 TR BT 4t AR A AU ep AT
N3 A4S, 7EBSR] 2 8 000~ 10 000 19, i
BT AN B A T EFRG MRS, XXk
BT N BEBCE (8, AT AR B 4 M4 AT A
XIEER Py LR LR, A 4,

10 |

 lati

4 é-o_vlong:

- :
04 "—V—O
02 iy e
().....,...,.,‘.1r.r.}vr7';
0 02 04 0.6 08 1.0

Py

Wi=20, Wi=20, Pr=0.2
4 FHEEES P,HXE

Fig.4 Mean velocities against Py

BAR, 4 Py<0.20 BF, 200 ML w17 A
BB JLFHE . HEEE P K, 2 K&k
B 2 NAFREEE, S #EEREE0.40 £F,
177 446 ) 2 & 1] F 0.23,

XM R MHRREAERRN . £ KKF
RAWOT, mRARBERD, M6 R =E %
BB K AEEE; YABmE, AS5AZ
V61 4 4 L AR e R R T, RO S B
WIE F NS, PRREEBO SR, R X RS
IR ) R AIC TR B 3 ST A ) HE BA S5 4%

3.2 W AEENNITAREERSE



54

B %% +FRHOANRBBKEERR 59

XEE W E, T W, M Py KERTH
B, fF P,=0.10, 0.20, 0.30 1 0.40 &1 &
CHTHRBIS N ELTEOERN, B S5 & PA=0.20,
Wii=20 RWBBEEME. BWEH N, 2@
5[] 19 I 50 AT A% B il 4RO E A E R 48 3
MHX, S5IHTCHEERX | 435 2 X AW 0 b %
X, &minFaREREMEFE2 MR, 455
RLF Wi =14 M1 26, FHREMMKAEFIE, &
B O T B TN 14 ~26 ZEBT, BiEIAR
RFBRAEBREHMEMBERS, ik, &5&8%
JBELMAT 4, BB O #ERERITT RN

14 B KF 26 REBAER.
10 7
] ZEL RN REE
08
B msmx
BS
& &5 )i 51 7
g 04 ]
02
0 e R

P,=0.2, W,,=20
5 (Pcr! Wlong) gﬁgmmggﬁﬁ
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Study of Evacuation Jamming Transition in Crossing Exit
Chen Tao, Song Weiguo, Fan Weicheng, Lu Shouxiang
(State Key Laboratory of Fire Science, USTC, Hefei 230026, China)
[Abstract] Under the condition of open boundary, pedestrian evacuation dynamics in crossing exit is simulated

through the lattice-gas model of biased random walkers without back step. Attention is concentrated on the
mean velocity of pedestrian flow while simulating and analyzing, for it is the key factor to study the fundamental
rules between the boundary density and width of route and to estimate jam transition during evacuation. In the
simulation, the jamming transitions are observed at the longitudinal route or latitudinal route or both routes
when the longitudinal pedestrian boundary density increases under the constant values of latitudinal pedestrian
boundary density. Fixing the width of latitudinal route, a series of critical boundary densities which indicate the
jamming transition are gained under different values of width of longitudinal route. By plotting the relation in
certain coordinate system, the phase diagram can be concluded, which can express the jamming transition
clearly. It is found in the phase diagram that the longitudinal and latitudinal dynamical phase transitions present
different patterns. In the end, it should be pointed that the simulation results in this paper will be helpful for the
design of evacuation routes.

[Key words] evacuation; lattice-gas model; jamming; phase transition; fire
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