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ABSTRACT

Facilities for people with special needs in areas where there is a high risk of tsunamis, floods, and
sediment-related disasters are obliged to create an evacuation security plan and conduct evacuation
drills. However, about half have not created it. One of the reasons for this is the lack of information
on evacuation methods.

In this study, we focused on "dragging evacuation” as an assistance method for evacuating upstairs
in the event of a flood. Dragging evacuation is possible with a small number of caregivers and a small
amount of assistance. We decided to examine the effectiveness of dragging evacuation. We thought
we needed to know how many facilities for the elderly could evacuate residents upstairs to their own
facilities in the event of a tsunami.

Surveys were conducted at facilities for the elderly in four cities along the Pacific coast of Hokkaido.
About fifty-five percent of facilities for the elderly in the tsunami inundation area can save the lives
of residents by evacuating upstairs to their own facilities. This data was based on materials related to
"building structures that can withstand tsunamis" by the Ministry of Land, Infrastructure, Transport
and Tourism.

Next, we conducted an experiment on the amount of assistance required for dragging evacuation.
The experiment was conducted on the assumption that two caregivers would evacuate the elderly who
have difficulties in self-evacuation upstairs using the dragging evacuation method in facilities for the
elderly. Two subjects lifted a 50 kg humanoid dummy on a slope set up on a staircase with a slope of
33 °. We measured and considered the pulling force and the required time.

In addition, two subjects lifted 45 kg (measuring equipment and humanoid dummy) upstairs on the
slope installed on the U-Shaped staircase which includes a landing at the switchback. The pulling force

and the required time were measured. The experiment was repeated 3 times on each pair.



We propose a staircase structure that enables efficient dragging evacuation. The slope of 28 °
recommended by the new barrier-free law is suitable. The landing is easy to turn around with a depth
of 1810 mm and a width of 2900 mm. The width of the stairs is 1650 mm, which is suitable for
dragging evacuation.

We will inform local governments and facilities for the elderly that the dragging
evacuation method is one of the effective assistance methods for evacuation upstairs in the
event of a disaster in facilities for the elderly. I hope that the managers of facilities for the

elderly will use this to help formulate specific evacuation plans.
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