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Abstract: In order to quantitatively evaluate effectiveness of pedestrian
transportation system planning and design as well as pedestrian traffic
control system during the large event, this paper develops an evaluation
method based on Legion pedestrian simulation software. Using the facility’s
level of service as main evaluation indicator, this study has developed and
calibrated a pedestrian flow model based on the collected data and simula-
tion results analysis, which can optimize the traffic flow at both aggregat-
ed and disaggregated level. This method was used to evaluate the traffic
control strategies at the 9th China (Beijing) International Garden Expo,
which shows that by optimizing traffic flow, pedestrian volume at the
high density Garden Expo area dropped from 13% to 5%. This method
proves to be efficient in quantitatively evaluating pedestrian facility s traf-
fic control options.
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Fig.1 Flow chart for simulation evaluation
and optimization of pedestrian traffic flow

1 ITATEERBEES

Tab.1 Data preparation for pedestrian simulation modeling
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Tab.2 Evaluation index system
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Tab.3 Threshold of pedestrian

facilities level of service A-m?
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B 0.31~<0.43 0.54~<0.72 0.83~<1.08
C 0.43~<0.72 0.72~<0.1.08 1.08~<1.54
D 0.72~<1.08 1.08~<1.54 1.54~<3.59
E 1.08~<2.17 1.54~<2.69 3.59~<5.38
F >2.17 >2.69 >5.38

=]
R \

amEXHEAO

b BRXAE

E2 tREHEEXEAORRESHE

Fig.2 Layout of access and exhibition zones in Beijing Garden Expo area
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Tab.4 Passenger flow distribution prediction AR (2 h)'
R OD 1K 2[X 3IX 4[X 5K 6X TX 8X 9IX 10X p s\
X 0 68 21 16 4 2 2 34 23 0 170
2K 629 0 720 214 62 24 20 357 250 2280
3K 86 532 0 494 103 30 30 279 194 2 1750
4K 50 158 494 0 426 50 50 299 221 30 1780
5K 12 48 71 196 0 166 166 281 250 3] 1220
6 7 ) 48 57 188 0 193 303 296 46 1180
TX 1 6 7 8 28 28 0 43 ) 7 170
38X 63 283 330 390 490 1327 1256 0 1803 199 6140
9K 45 348 381 481 1767 1872 1767 2514 0 246 9420
10X 0 0 0 2 6 33 33 50 44 0 170
3577 360 0 0 0 0 0 0 0 0 360
LA 0 1440 0 0 0 0 0 1 440
4577 0 0 1265 2340 0 0 0 3605
5217 0 0 0 1535 299 0 0 1766 0 3600
6517 0 0 0 0 543 568 154 3209 926 0 5400
7577 0 0 0 0 0 1045 284 0 1703 568 3600
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Fig.3 Pedestrian speed distribution on outdoor open space
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Fig.4 Speed distribution at indoor passageway
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Tab.5 Visiting time at each exhibition hall min

BRXERS S [8] &/ )\ (8] R

1 20 15 25
2 36 31 41
3 58 50 66
4 108 100 116
5 21 15 27
6 22 17 27
7 6 4 8
8 124 115 133
9 36 30 42
10 15 10 20
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Fig.5 Maximum pedestrian flow density
distribution over entire area
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Fig.6 Maximum pedestrian flow density distribution at local area
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Fig.7 Distribution of bottleneck areas
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Tab.6 The pedestrian flow variation

at bottleneck areas %
Rs AT IRt a= TE
1 35 26 —25.71
2 36 12 —66.66
3 35 23 —34.43
4 80 41 —48.75
5 67 24 —64.21
6 54 27 =50.00
7 42 12 -86.20
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Fig.8 Optimization measures for some bottleneck areas
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Fig.9 Distribution of pedestrian flow density before and after optimization
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