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POSTER ABSTRACT

Japanese sidewalks are classified into either the mount-up type or flat type in terms of
shape. The mount-up type sidewalk has a curb which demarcates it from the roadway,
and is elevated a step higher than the road. The flat type sidewalk has a demarcation
between the road and sidewalk, but with no difference in elevation. Roads have been
constructed as motorization has progressed in Japan, but sidewalks have conventionally
been constructed as simple attachments to roadways and so are often narrow. As a result,
when driveway sections (where vehicles drive into private property along the road)
were built on mount-up type sidewalks, the sidewalks were lowered, causing slopes on
the sidewalks. This situation has hindered the passage of pedestrians, particularly
wheelchair users. In this study, we performed experiments on the passage of wheelchair
users on sloped sections, and obtained values of slopes which were not a hindrance to
them. We also proposed shapes of the driveway section based on the values of slopes
obtained and the viability of vehicle entry on the driveway section.

In this study, we set up sloped sections and performed experiments on the passage of
wheelchair users, in order to ascertain problems with slopes on sidewalks and obtain
values of slopes that do not hinder the passage of wheelchair users. Five values of
slopes were used, ranging from 2% to 10%. We asked wheelchair users to pass through
the sloped sections, and interviewed them immediately afterwards on points including:
1) problems during passage, such as whether they were deflected from their traveling
direction or were unable to move forward, and 2) any feeling of danger or instability
during passage. The test subjects comprised 33 regular manually-operated wheelchair
users, and they used their own wheelchairs. We conducted experiments on such
wheelchair users because we wished to obtain data on passage conditions, evaluations
and opinions from those who usually go out and are accustomed to using wheelchairs in

their everyday life.
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The experiments were performed on two passage patterns: 1) a slope in the direction of
travel of the wheelchair users (longitudinal slope), and 2) a slope perpendicular to the
direction of travel of the wheelchair users (cross slope). The section with longitudinal
slope was 3 meters long and that with cross slope was 8 meters long, in consideration of
the elevation of Japanese sidewalks (between 15 cm and 25 cm) and the shape of the
driveway section.

In the experiments on the section with longitudinal slope, more than half of the test
subjects responded that their traveling speed dropped on a 6% ascent and slightly less
than 40% of the test subjects responded that they were unable to move forward on a
10% ascent. With regard to the feeling of danger felt by the test subjects when they
ascended the longitudinal slope, the maximum slope on which 85% of the test subjects
did not feel danger was 6%. This suggests that longitudinal slopes of up to 6% will not
present major problems or create a feeling of danger for regular manually-operated
wheelchair users accustomed to going out, making the travel on sidewalks possible,
although their traveling speed may fall somewhat.

Similarly, in the experiments on the section with cross slope, the test subjects started
encountering problems such as "drop in speed" and "deflection in the traveling
direction" on a 4% slope. About half of the test subjects encountered problems on a 4%
slope and about 60% on a 6% slope. On an 8% slope, 20% of test subjects found
themselves unable to move forward. With regard to the feeling of danger felt by the test
subjects while crossing the section with cross slope, as in the case of a longitudinal
slope, the maximum slope on which 85% of the test subjects did not feel danger was 4%.
Based on these results, the evaluations made by those who regularly use
manually-operated wheelchairs when they go out were as follows: a longitudinal slope
of 6% or less and a cross slope of 4% or less will present few problems and not create a
feeling of danger for wheelchair users, thus making travel on sidewalks possible.

Next, based on the results of experiments on the passage of wheelchair users, we
proposed a concept regarding the slope on driveway sections. Although for wheelchair
users no slope on sidewalks at all is preferable, over-emphasis on ensuring the flatness
of sidewalks may actually prevent vehicular access to private property. Accordingly, we
proposed three shapes of driveway section with suitable slope to allow the passage of
wheelchair users as well as vehicle entry on the driveway section, as outlined below. We
also note that in September 1999, the Japanese criteria for road structures were revised
in view of the results of this study, situations overseas, and field feasibility of projects.
(Structure 1): If the sidewalk is wide, form a slope on the side where the sidewalk
borders the roadway to allow vehicle access, and form a cross slope of 2%
or less on the side closer to the private property used by pedestrians. This
secures sufficient space to facilitate the passage of wheelchair users.

(Structure 2): If the sidewalk is narrow the sidewalk must be lowered, but the cross
slope must be 4% or less.

(Structure 3): Another alternative for narrow sidewalks is to lower the entire sidewalk.
This structure makes it necessary for pedestrians to descend a longitudinal
slope of 6% or less, pass the drive-in section, and ascend another
longitudinal slope of 6% or less.
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