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Abstract

Based on the drawings of People’s Square subway station, this study constructs a simulation model
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to simulate the crowd flow under different control strategies. The results use hierarchical analysis
to determine the weights of the indicators and establish the evaluation index system of crowd flow
control effect, and quantitatively evaluate the implementation effect of the two different types of
control strategies, namely, diversion and flow restriction, through the fuzzy comprehensive evalu-
ation method. The results show that after the implementation of the measures of infusion and flow
restriction, the highest evaluation level of the control effect can reach V2, i.e., the control effect is
good. The flow-guiding strategy of adding guide railings has an affiliation of 0.3454 for V2. There
are two types of flow-restricting strategies, opening the stairway has an affiliation of 0.4871 for V3,
and changing the gate status has an affiliation of 0.4706, which indicates that in terms of compre-
hensively improving the smoothness, balance, and stability of the crowd flow in the subway station,
the flow-restricting strategy has a better effect than the flow-guiding strategy, and changing the gate
status is more effective than other methods of flow-restricting.
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Table 1. Evaluation system of crowd movement control effectiveness in subway stations
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Table 2. Maximum capacity of MTR station facilities
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Figure 1. Hierarchical structure of the control effectiveness evaluation indicator system
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Table 3. Nine levels of the scale 1~9
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Figure 2. Questionnaire on the guideline layer
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Table 4. Comparison matrix for the criterion layer
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Table 5. Indicator weights
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Table 6. Evaluation grading criteria
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Table 7. Thresholds for grading control effectiveness
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Figure 3. Physical model of People’s Square Station
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Figure 4. Heat map of morning peak passenger flow in the lobby of Shanghai People’s

Square Metro Station
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Figure 6. Changes in passenger flow intensity at inbound gates
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Figure 7. Intensity of passenger flow in the interchange area under diversion measures
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Table 8. Indicator data before and after control under infusion strategy
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DOI: 10.12677/0rf.2024.146518 159 BE 51


https://doi.org/10.12677/orf.2024.146518

EETVEE

sk
IR ATLAE FH 35 7 %6 0.5069 0.6552
Yk
TR FH 2l % 0.5376 0.5735
EEIRER 0.7600 0.6000
FeE 1 R AN 0.8300 0.7500
e 3Fe 308 T VLT 0.9138 0.8931

MR R R LR A, AT T AT A R AR SRR LU R - (R HL AR A0 58 S 1 SR S
b, ={0,0,0,0.2210,0.7790} ; A& Z UL IIFJBZ by, = {0,0,0,0.8630,0.1370} ; it 3feithiE 7 ifil 548 L ) ¢
J& £ by, ={0,0,0.4187,0.5813,0} ; [HILE I X4 (13 J& E by, ={0,0,0.4210,0.5790,0} ; HEHRAE I 5
58 by, = {0,0,0.5310,0.4690,0} 5 [FHLYLAI S Fe )& by, = {0,0.6180,0.3820,0,0} 5 RN
J& I by, ={0,0.2500,0.7500,0,0} 5 #efed 1& 1 A1 L i 3R & & by, = {0,0.2710,0.7290,0,0}

KRB S5 G VAT S GOV €, Jexf P1, P2, P3, P I &N EHRV = VLV 2 V3 V4 V5,
ARSI BE BN, PSR VA, 2 R S E 37 3 Bl b ke AR B AL T K

Fefeiity, T EATHE S SR SRS JS, P =[0.2572,0.3454,0.3312,0.0679,0.0000] , R4 55 K5 IR
JRI, ORI BN V2.

4.2.2. EHEHRES

1) T EbEIE

WIEA G TR, RRBA XIS 81 B R AR T R, Frai K 258 111 B, JsEtE M. 177
T 1 SRR 3 SamiE T o E BhERE, SRR R R A BT N, HEHARELE 0.7 p/m2 i, Wkl 8
Fi7R

Z MR AA

—_
K
3
R 15
B+
>
~
< 1
2>
0.5
oe
IV
B O
MI O H WO dOWdLOdOdOdOdWVWdOU—dWVOW-dO—d0OU—AWU-dOU—dWOW O -0
I N AN OO N TN O ONNOOOIDNDOOdd NN MMM N N W W
Lo B B B B R B T B B B B R B |

BfiE (7)
—rETAEY  ——E AR

Figure 8. Passenger flow at the left inbound gate when the stairway is open
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Figure 9. Changing the passenger flow in the interchange area under the gate condition
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Table 9. Data before and after control under flow restriction strategy
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Table 10. Summary of control effectiveness
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