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Impact Analysis of Individual Characteristics
on Pedestrian Maximum Volume

YE Jianhong, CHEN Xiaohong, YU Mengxioo

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract: Age, gender and luggage-laden are selected as
three factors of pedestrian individual characteristics. The
influences of the three factors on personal space occupation
and walking speed are analyzed. Accordingly the influence of
the three factors on pedestrian maximum volume is studied by
using the Legion simulation tool. The results show that age,
gender and luggage-laden have different influence on
pedestrian maximum volume. With the increase of individual
age, the maximum volume keeps the trend of decrease,
especially the elderly pedestrian flow decreases by 23% ~
30% compared with the youth. The gender, however, has

less influence, which is within 10% . The maximum volume
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has a remarkable reduction as the size of the luggage
increases. The maximum volume of pedestrian flow carrying
small luggage decreases by 35% compared to the pedestrian
flow without luggage. Similarly, the pedestrian flow with
medium luggage has a 60% reduction and the flow with large
luggage has a 75% reduction compared to the pedestrian flow
without luggage. Findings of this research are expected to
enhance the knowledge of the relationship between pedestrian
individual characteristics and pedestrian flow, and to be
valuable for determining the capacity of facilities with
different pedestrian compositions.

Key words: pedestrian traffic; individual characteristics;

maximum volume; simulation analysis; impact
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Fig.1 The facility for the walking speed observation
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Fig.2 Ellipse projection of human’s body
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Tab.1 The influence of age and gender on personal

space occupation

AR SF 95 %40k

TN R RT o JE om 23 8] 5 A TE A/ m?
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Tab.2 The influence of individual characteristics on walking speed
wa bl it i SORE/ s D) gpek/f EAMRREE
¥E i
1 5 HFE TATEE 1.51 0.17 50 0. 975
2 5 B INTEE 1. 46 0.14 50 0. 953
3 L HeE rhijaE 1. 39 0.13 50 0. 962
4 5 HFE KA7EE 1.31 0.12 50 0.583
5 5 HFE EilZaeie] 1.39 0.15 34 0. 891
6 L2} Hr4E AT 1. 39 0. 14 50 0. 963
7 5 HR4E INTEE 1. 36 0.10 50 0. 851
8 5 H4E iTEE 1. 30 0.12 50 0. 950
9 B H4E KATHE 1.25 0.10 50 0. 444
10 L 4 ETawit] 1.35 0.12 28 0. 867
11 5 B TATEE 1. 14 0.17 50 0. 823
12 Z HFE TATEE 1. 40 0.15 50 0. 788
13 & HEE /MTEE 1. 36 0.16 50 0. 905
14 % F4E thf72s 1.33 0.11 50 0.872
15 Z HFE KA7EE 1. 20 0.11 50 0. 801
16 Z HE RrFrs8 1.28 0.12 39 0.718
17 & 4 AT 1.32 0.10 50 0. 452
18 % 4 INTEE 1. 29 0.13 50 0. 964
19 Z H4E iTEE 1.25 0.12 47 0.718
20 Z H4E KA7EE 1.15 0.11 40 0. 685
21 & 4 ETawit] 1. 26 0.10 19 0.736
22 By BAE TATEE 1. 14 0.14 50 0. 869
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Tab.3 The personal space occupation with different

luggage-laden in Legion software
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Fig.3 Schematic of the simulation scene
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Fig.4 The variation of volume, density and speed for

pedestrian flow of young male without luggage
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Fig.5 The traffic status of pedestrian in simulation
time 8:16:30—8:30:30
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Tab. 4 Pedestrian maximum volume, average density
and average speed for 22 groups of individual
characteristics

na fiﬁl?ﬁﬁi ﬁ%ﬁﬁﬁ%ﬁi‘?ﬂ ﬁ%kﬁﬁﬁﬂl
(Aehtem™) HE/(N-m?) FPHEE/(m-s 1)
1 7 860 2.71 0. 81
2 5 160 1.70 0. 84
3 3 060 0. 98 0. 86
4 1920 0. 62 0. 86
5 2 040 0. 62 0. 90
6 7 200 2. 62 0.76
7 4 800 1. 64 0.82
8 2 880 0. 96 0. 83
9 1 860 0. 61 0. 85
10 1 980 0. 62 0. 88
11 5 460 2.31 0. 65
12 7 200 2.58 0.77
13 4 740 1. 65 0. 80
14 2 940 0. 97 0. 84
15 1 860 0. 60 0. 85
16 1920 0. 62 0. 86
17 7 140 2.58 0.77
18 4 560 1. 60 0.79
19 2 820 0. 94 0. 83
20 1 800 0.59 0. 84
21 1920 0. 61 0. 87
22 5520 2,27 0. 68
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Fig.6 The influence of age and gender on pedestrian maximum volume
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Fig.7 The influence of luggage-laden on pedestrian

maximum volume
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