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Width Design of Urban Sidewalks for Improving Pedestrian Walking Quality

LEI Xueqi"?, BAI Yu', ZHANG Jianbo®, LI Chunyan’, DU Huabing’

(1. The Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongji University,
Shanghai 201804, China; 2. Beijing Transport Institute, Beijing 100161, China)

Abstract: To enhance the quality of pedestrian traffic on the streets and promote the construction of an age-
friendly city, an empirical study was conducted on the sidewalk service level and width design. Firstly,
based on the filed observation data of sidewalks in typical sections of Shanghai, the relationship between
pedestrian flow, per-person occupation space (POS), and walking speed were analyzed by polynomial fit-
ting method, and the influence of age and gender on walking characteristics was analyzed by Minkowski
Distance and comparison method. Results show that the pedestrian traffic flow is significantly compress-
ible, pedestrian walking speed and POS of different age groups are different, and the correlation between
pedestrian flow, POS, and walking speed within the same age group is relatively poor. Secondly, taking
POS as the key indicator of service level, it is found that the factors affecting POS in descending order of
significance are width, age, and pedestrian flow per unit distance and time. Based on the K-means cluster-
ing method, the sidewalk width is divided into three groups, and the A-F sidewalk service level classifica-
tion standards are formulated for the elderly, middle-aged, and children groups. Finally, according to differ-
ent usage scenarios, pedestrian groups, and flow demand, the corresponding sidewalk width design sugges-
tions were put forward.
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Fig.2 Pedestrian walking speed group differences under different sidewalk widths based on Minkowski distance
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Fig.9 Fitting curves of pedestrian flow and walking speed per unit distance and time at different ages under different sidewalk widths
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Tab.1 Division of pedestrian service level adapted to the walking characteristics of the elderly group

$14&E%’$DBT|ETJE’J?%AU.LE/ J—BTEEj(E%E'JLmLz/ SITRE/

(AKX -m'-h") ¥ (km-h")
AfTiE BT BE/m <2 2-3 >3~5 <2 2~3 >3~5 <2 2~3 >3~5 <2 2-3 >3~5
AR >721 >12.68 >21.77 80~880  40~400 27~267 1512 1920 1333 3.63~7.45 3.56~7.71 3.43~6.98
% B  6.62~721 10.60~12.68 17.19~21.77 112~1008 144~434 30~311 1829 2016 2100 3.68~7.81 3.34~6.92 3.47~6.98
B CER 4.98-6.62 8.44~10.60 12.63~17.19 160~1040 60~520 60~336 2040 2520 2202 3.76~8.71 3.58~7.75 3.54~7.03
Hg;E D% 3.62~4.98 5.99~8.44  9.41~12.63 240~1040 96~640 69~384 2160 2880 2667 3.62~7.04 3.56~6.37 3.61~7.17
$ EZR  242~3.62 4.36~599  6.77~9.41 240~1348 120~720 69~388 3000 3000 3360 3.62~5.85 3.69~7.51 3.65~8.48

FZ&% <2.42 <4.36 <6.77 364~1 680 181~768  92~420

3000 3000 2550 4.09~8.41 3.77~7.89 4.08~8.64
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Tab.2 Division of pedestrian service level adapted to the walking characteristics of the middle-aged group

EE B 8 T AR/

KRR ABR AT TR/

AfTIE BB /m <2 2-3 >3~5 <2 2-3 >3~5 <2 23 >3-5 <2 2~3 >3~5

AR =724 =12.67 =21.98 80~560  40~440  53~288 1200 1680 1920 3.07~4.90 2.95~5.05 2.98~5.01
% BZE  6.72~7.24 10.72~12.67 18.43~21.98 160~800 48~480 60~326 1800 2160 1982 3.07~523 2.80~5.07 2.85~4.94
B C 487-672 854~10.72 13.22~18.43 240~884 60~480 69~316 2040 2400 2400 3.12~5.41 2.96~535 2.80~5.02
iﬁ D% 3.53~4.87 6.15~8.54  9.95~13.22 320~988 144~627 80~360 2040 2520 2400 3.13~5.63 2.91~529 2.91~5.30
g EZR  240~3.53 435615  7.00~9.95 380~1220 104~694 103~384 3000 2880 2520 3.46~5.96 2.90~5.51 3.01~5.38

F& <240 <435 <7.00 4681760 192~800 137-480 3000 3000 3360 3.76~6.35 3.01~5.73 3.14~5.86
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Tab.3 Division of pedestrian service level adapted to the walking characteristics of children group

e POS| BREENNEOTARE  RERARRE
(m*+ A" (AK-m'+h") (AR-n") (km-h")

AfTIE BB /m <2 2-3 >3~5 <2 2~3 >3~5 <2 23 >3~5 <2 2~3 >3~5
AR >686 >12.56 >1939  80~720  80~440 53~312 1200 1920 1560 3.02~5.14 3.19~9.38 2.32~6.93

% B  536~6.86 9.39~23.56 15.07~19.39 160~800 50~480 60~330 2040 2016 1800 3.49~5.87 3.12~640 3.56~6.27
B OCH 420~536 7.79~9.39  11.69~15.07 284~1040 60~520 60~341 3000 2304 2400 3.12~6.59 3.77~6.98 3.40~6.72
iﬁ D% 3.10~420 5.74~7.79  8.86~11.69 121~1068 120~640 60~360 2640 3000 2520 3.81~5.94 3.02~5.97 3.56~6.46
$ EZR  2.16~1.80 4.08~574  643~8.86 320~1360 120~720 69~371 2520 3000 2550 3.43~526 3.68~8.02 3.36~7.24
F& <180 <4.08 <643 336~1424 792~800 120~456 3000 2880 3360 4.18~6.65 3.54~7.00 4.46~8.10
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