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Abstract

The aim of this study was to design a proper Tuk-Tuk (motor tricycle) driver
seat taking into account the body dimensions of Thai drivers and ergonomic principles
in order to reduce low back muscle activity, fatigued feelings and discomfort in the
lower back and the other parts of the body. Thirty male Tuk-Tuk drivers in Naimuang
Subdistrict, Muang District, Chonburi Province participated in this study.
Anthropometer was used to measure the body d1mens1ons of the subjects. Design
parameters of the driver seat included the 95 ™ percentlle of the popliteal height
(sitting position) and of the hip breadth, the 10 ™ percentile of the buttock-popliteal
length and the mean of the mid-shoulder height (sitting position). The newly designed
driver seat had seat pan of 37-43 cm. in width and 35-cm. in length. The height of the
seat pan from the Tuk-Tuk floor was 38.5 cm. The seat pan was 10° back tilted and
horizontally adjustable for 10 cm. The backrest dimension was 35-42-cm. in width
and 53-cm. in height. The backrest was adjustable from 95° to 120 °, attached with a
headrest and lumbar support. The seat was made of a steel structure, padded with 5-10
cm. thick foam and covered with fabric and vinyl. Low back muscle activity was
measured by Electromyography for 250 minutes of driving. Low back fatigued feeling
was assessed by interviewing the drivers at 0, 110, 150 and 250 minutes driving
interval while body comfort was evaluated after 250 minutes of driving. The knee
angle, trunk-thigh angle and elbow angle were measured by goniometer. The
maximum brake pedal force and the seat vibration were measured by spring weighting
scale and vibration level meter (VM61), respectively.

It was found that low back muscle activity and fatigued feeling in the lower
back while sitting in the newly designed driver seat were significantly less than those
of the typical driver seat (p < 0.001). The newly designed driver seat gave more
significantly comfort to the lower back, knee and calf of the drivers compared to the
typical one (p < 0.001). This was due to a proper knee angle and trunk-thigh angle and
lower brake pedal force. The new seat, however, gave higher vibration. The results
indicated that integration of body dimensions of drivers and ergonomic principles in
the design of Tuk-Tuk driver seat could reduce low back muscle activity, fatigued
feeling in the lower back and brake pedal force.
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