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Development of Onboard Scales to Measure the Weight of Trucks
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Abstract: Overloaded vehicles increase the maintenance cost of road structures, and they are a major factor in
causing damage to the roads and bridges. In addition, overloaded vehicles compromise the braking capability of the
vehicle; thus, threatening the safety of the driver. In order to prevent overloading of vehicles, the government is
cracking down on the roads by using a device that measures the weight of vehicles. But this process is
inconvenient because the place where the equipment is installed is far away from where the cargo is loaded. Due
to the limitations of these fixed weighing devices, there is a growing need for technology that can monitor vehicle
weight distribution and overload conditions in real time. In this work, we develop an onboard scale that can
measure the load (weight) of trucks in real time. The onboard scale consists of high sensors, a signal processing

unit, and a display, and it measures the load using height-displacement of the vehicle's leaf spring suspension.
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Table 1 Result of load measuring test 1

Load cell | Onboard Error | Error
Tt | kg | scaletke) | (ke) | (%)
1 16,310 16,232 78 0.48
2 16,310 16,333 -23 0.14
3 16,310 16,550 -240 1.47
4 16,310 16,232 78 0.48
5 16,310 16,780 -470 2.88
6 16,310 16,508 213 1.31
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Fig. 18 Changing the position of heavy loads

Table 2 Result of load measuring test 2

Test Load cell Onboard | Error Error
(kg) scale(kg) | (kg) (%)
1 16,310 17,214 -904 5.54
2 16,310 16913 -603 3.70
3 16,310 16,833 -523 3.21
4 16,310 16,646 -336 2.06
5 16,310 16,605 -295 1.81
6 16,310 16,815 -505 3.10
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Fig. 19 Repetitive loading of heavy loads
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Table 3 Result of load measuring test 3

Test Load cell | Onboard | Error Error
(kg) scale(kg) | (kg) (%)

1 16,310 16,732 -422 2.59
2 16,310 16,694 -384 2.35
3 16,310 16,405 -95 0.58
4 16,310 16,455 -145 0.89
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