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A Feasibility Study of Using Sandwich Plate Structure

as a Six-wheel Truck’s Container Floor
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Abstract

Nowadays, steel is used as the main material for containers
of six-wheel trucks, because of its high strength, high stiffness,
good shock and wear resistances. However, a steel container
has significantly excessive weight due to the high density of steel
despite possessing the good mechanical properties mentioned,
especially floor structure, which weighs more than one third of the
whole container. Therefore, the aim of this paper is to study the
feasibility of utilizing sandwich construction as the floor structure
in order to reduce the empty container's weight. The proposed
sandwich construction is composed of five major layers, namely
two layers of thin steel plate located on the topmost and
bottommost, two layers of ply-wood each next to either steel
plate, and a layer of polypropylene honeycomb core in the
middle. In this study, specimens of the sandwich are tested under
three- and four-point bending conditions and, for comparison, the
test conditions are modeled and computed by employing a
sandwich beam theory and the finite-element method. In addition,
the thin plate theory for a plate with stiffeners case and the finite-
element method are applied to design and improve the floor
structure in the elementary level. As a result, the calculations
show that with the proposed sandwich floor structure the
container’s weight reduced about 400 kg without any losses of

load carrying capability.
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