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Study on Evacuation of Emergency Rescue Station in High Altitude Tunnel Considering Group Behavior
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[ Abstract] In the actual evacuation process, people will accompany with people who have social relations with them. This
social behavior leads to people trying to maintain close contact and resulting in reduced evacuation efficiency. In addition, the
movement ability of people in high altitude environment is limited, and evacuation will be more difficult. It is necessary to consider
the influence of people's companionship behavior on emergency evacuation. In this study, Pathfinder software was used to establish
a personnel evacuation model for high-altitude emergency rescue stations, and the effects of limited mobility and group behavior on
safe evacuation in high-altitude environments were analyzed. The results show that the group behavior increases the maximum
evacuation completion time by 20.8s, the average evacuation completion time by 8.9s, and the increase rates are 7.6% and 6.8%,
respectively. The higher the intimacy of the companion, the longer the evacuation time.
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Fig.2 Emergency rescue station model
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Fig.3 Tunnel emergency rescue station model with train
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coefficient!1-315!

Yok PR Y drk
INCES PEME
TRz 2N RN R4
BEN (5D 0.783  0.748 0.726
BEN (X 0.77  0.759 0.726
ZEN (5D 0.772  0.748 0.724
0.61 0.764
ZEN (1D 0.772  0.759 0.726
JLE (5 0.749  0.748 0.718
JLE (O 0.749  0.759 0.721

®3 AREHERE/(m-s")

Table 3 Personnel movement speed /(m-s™)
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Table 4 The number distribution of each carriage /person
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Table 5 Body shape input conditions of various types

of personnel
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Table 6 High-speed train standard compartment of

different personnel composition /%
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Table 7 Packet mobility behavior control parameters!'’!
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Table 8 The setting of the number of personnel

companions working conditions
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Table 9 The setting of social relationship intimacy

condition of companions
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Fig.4 Number of companions and evacuation time
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Fig.5 Personnel density distribution
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Fig.6 Social relationship intimacy and evacuation time of

companions

4 g

AT TSI « SCHR UL S S bR ZE 40 Bk} A7
T HIBEE AT AR iR R SR L Pathfinder B
BOSEAL, FEAF RGBT

(D) SR B SRER s, R EAT
9 5 FRIAH 9% 40 B K 58 GBS TR G I 1 20.8s,
P35 58 RGBS (R 3G 0 T 8.9s, ARl 3G In T 7.6%
1 6.8%

(2) N oM R KR i ZE AL B

FIAR BB I TIAL, ST NN E R ST, [
AR R LEANGE PRI O K. FETE LA IRIEE &
b, SEAEAEN RSEFENI RN, AR TR AL
o

(3) GifErpit e R AR E Ry, BN [A]
A, FREGUREM. HAEHN S8 RO A
TS [E) ) XoF AE R 8] FS) S0 P S

MRAELE R, VR AL AR TN SR AT R AT
gy, SR OL T B R S B B SE R AT N IE s R
ARG . ok, ASCHER FERE AR T 5
faift, gitE NECZ RO 3 N7 518, [F— T
BUFTA RN DR SRR B ) o T AE LSRR A
Birh, SRR R TR, AR EREEF
FEZESIE, RAKATERE— B0 T,

BEHL:

(1] EEWE, E W4, TA0,55. & b m R\ 5 b Sos 1B 1
G R A I]. P E 22 2 A = R HR 2021,17(6):
117-122.

[2] ZFLBEEA W%, 5. iR R R SRR A R B
BUCRRAE S A F FE (3], 10 F 25 1A) 5 T F% 2% 41,2023,
19(1):282-290

[3] ek V. e ¥ B 2 I B K o R B R 5 N B iE
B RE ) 3L IR 5T [D]. BLHD: VG R A0 K %,2021.

[4]  FEVY B, A4, U0 o [ Bk g R e 5 e B (5 ik
%2020 4F Ji [ 2k B i e i B ) [0 B 2 (e
HET),2021,41(2):308-325.

[5] TB 10020-2017, 4%k % i b 5 i SOoRcE AR BETH R
[ST.Ab 5 E ks tH b dt:,2017

[6]  XIlJe B e ¥ Bk 6 B 2 R o Rl 1 RS D B
R FE[D]. 2 M 22 M 28 3E K 2,2023.

[71  EAEF PP XM, 5 5 G AT 51 g I
N B BB B [0]. H ] 2 A R A 52 4R ,2023,33(11):
126-132.

[8] Wl JE &% 5 RE 45 AT N A Mk 22 S il 2 AT N A gt A
554075 B 7T (D] AL 5 L BT AEi# K 22,2020,

[9] ZEf. % IR AR 5 54T 1 N 0L B SO AL
FL[D]. L I EE T K %2,2022.

[10] 2= Mg AL, 2 1, 55 5 T B8 2 Ay 5| MR IF) v i 47 4
KRN T 2 A O AR 0] 4 5 2 ,2019,33(3):
337-342.

(F#%E 101 51



