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Structural Design and Application of a Truck Scale Based on a Modular Steel
Foundation

[ Abstract ] To address the issues associated with traditional fixed concrete truck scales — such as long construc—
tion periods, high costs, immobility, and the need for foundation reconstruction when relocating — this paper proposes
a design solution for a modular steel foundation for truck scales. This solution achieves rapid assembly and disassembly,
flexible relocation, and reusability of the truck scale by dividing the steel foundation into a modular structure consisting
of intermediate load—bearing frames, end load—bearing frames, and connecting units, complemented by integrated limit
components and adaptable steel approach ramps. This paper elaborates on the overall structural composition, design es—
sentials of each core unit, and working principle of this modular steel foundation truck scale, and analyzes its technical
advantages in terms of installation efficiency, cost control, and scenario adaptability. The mechanical performance of the
modular steel foundation structure was verified through finite element simulation. The results show that the maximum
stress in the end load—bearing frame is 8.741 X 10 Pa, which is below the material yield strength of 1.85 X 10° Pa, and
the vertical displacement of the base plate of the end load—bearing frame is 0.01379 mm, indicating an extremely small
deformation magnitude. This design can shorten the installation period to 1—2 days, improve equipment reusability, and
reduce operation and maintenance costs, providing a feasible pathway for the development of lightweight and standard—
ized metrological equipment

[ Keywords ] truck scale; modular design; steel foundation; detachable structure; finite element simulation
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