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The Strength Analysis of Double-decker Bus Chassis Frame

Using Finite Element Method
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Abstract

Since people want to travel from one place to another, bus is one among the important road
transportation due to its low cost compared to any other. Bus industries have become a key factor to
drive the economic growth in Thailand. Regarding the bus design process, the structural analysis of

chassis is taken into account carefully because it concerns the passenger safety. Usually, the chassis
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which is used in bus assembly process in Thailand have to meet the legislation administered by the
department of land transportation. This regulation will increase passenger confidence during the use of
bus transport. According to understand the structural strength behavior, the knowledge on computer-aided
engineering design was employed in this research to evaluate the double-decker bus chassis which was
made by European bus manufacturer (Model A) and national bus manufacturer (Model B). The chassis
was modeled with three-dimensional surface elements using computer-aided engineering software. The
assumption of this study based on linearly static load including its mechanical property was considered
with linear isotropic elastic material. Regarding the comparison, the similar payload condition was applied
to evaluate the strength behavior of such two chassis model. The results showed that the magnitude of
maximum stress of the Model A- and Model B-chassis was found on the region connected between the
central and rear compartment (drop frame area) as following 247.34 MPa and 274.14 MPa, respectively.
According to the distortion energy theory, the calculated factor of safety of Model A- and Model B-chassis
revealed as 2.2 and 2.0, respectively. However, the structural stiffness per weight ratio of Model B-
chassis (0.73 N/mm-kg) discovered higher than Model B-chassis (0.41 N/mm-kg). In addition, the load
distribution on the front and rear wheel axles of both models was below the specification prescribed by
the standard of the department of land transportation.

Keywords: Double-decker Bus, Strength Analysis, Chassis frame, Finite Element Method.
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