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Pedestrian emergency evacuation model of metro stations

based on improved social force model

XIONG Bin, YANG Jufen, LIU Zhigang
(School of Urban Rail Transport, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: The study of passenger evacuation in case of emergency is an important issue affecting
the operational safety of metro stations. The article took pedestrian mental states and social
property into consideration. It redefined pedestrian perception range, analyzed and verified
pedestrian detour effect under pedestrian evacuation. The study built the simulation case and
conducted comparative analysis of Songjiang University Town Station in Shanghai Metro Line 9
by virtue of Anylogic simulation software. After amending the model, the total evacuation time
decreased by 7. 5%, the pedestrian density dropped at Exit 2 by 1. 14 passenger/m’ and the
detour distance increased by 5. 0%. By testing and verifying, the improved social force model
tallied with the actual evacuation situation.
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Fig. 3 Pedestrian evacuation simulation experiment
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Table 1 Pedestrian evacuation experiment
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Fig.4 Plane diagram of pedestrian

evacuation simulation experiment

Gi's  BENE/s WO LTEE/Ne-m D) WO 2EE/(Nem D) HMHA3EE/(N-m D ATEHE/m
1 578. 5 1.5 2.5 2.0 32 291
2 622. 4 2.0 2.0 1.5 34 055
3 576. 4 1.5 2.0 1.5 33 712
4 591. 6 2.0 2.0 2.0 33 274
5 605. 4 2.0 2.5 2.5 33 055
- 34 1 594.9 1.8 2.2 1.9 33 277
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Fig.5 Pedestrian evacuation scene settings
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Table 2 Pedestrian evacuation simulation experiment in scenario 1

G5 BHCE/s HHTHEE/(N-m P HMH2HE/(N-m?) HH3IHE/(N-m?) FEEE/m
1 655. 2 1.9 3.2 2.1 31 001
2 658. 1 1.6 3.5 1.7 30 995
3 657.5 2.1 2.9 1.8 31 175
4 654.9 1.8 3.1 1.9 31 101
5 665. 8 1.7 3.0 2.1 31 245
4 {E 658. 3 1.7 3.14 1.92 31103
3.3.2 w2 Ar AR

IO G AE 2o I A A 2 0 AN BE A i 0 ECBEALL L 25 Rk 3 R



494 LR 2 B 2 4 %31 &
£ 3 Yim 24T NBEUE SUE LA
Table 3 Pedestrian evacuation simulation experiment in scenario 2
By AR /s A TEE/(Nem?) ME2EE/(Nem ) WH3IHEE/(Nm?)  fTEBEE/m
6 615.4 1.7 1.7 1.9 32 448
7 605.9 1.4 2.5 2.1 32 956
8 608. 4 1.5 1.8 1.7 32 854
9 611.2 1.9 2.1 2.0 32 556
10 602.7 1.3 1.9 1.9 32 475
S {E 608. 7 1. 56 2.0 1.92 32 658
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Fig. 6 Pedestrian evacuation time comparison chart
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