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Abstract

As the pace of urbanization accelerates, urban environmental issues have become
increasingly prominent, especially the growing challenges in garbage collection and
disposal. The demand for compact and efficient urban garbage trucks has become a new
focus, imposing higher requirements for their structural design. This study conducts a
multi-faceted analysis based on the characteristics of urban garbage collection and
considers factors such as environmental protection, resource conservation, operational
efficiency, and economy to design a new type of urban compact garbage truck. In the
vehicle body structure design, computer-aided design technology is fully utilized,
combining MCI12 high-strength steel and AER-L lightweight alloy materials. The
structural stress testing and optimization of the vehicle body are performed using
SolidWorks. The vehicle's mixing and lifting system integrates advanced hydraulic
technologies of the HY DRA-P and the high-efficiency PK20 lift rod, along with the quick-
responding TL3-4 motor, ensuring continuous and stable performance during the loading
and unloading of various types of garbage. The loading and unloading mechanism adopts
the highly automated QuickLoad system, which reduces labor intensity while ensuring
work efficiency. The control system introduces the SMART-T intelligent touchscreen
console and the RF90 Radio Frequency Identification (RFID) technology module to
enhance the convenience of operation and the safety of vehicle operation. For structure
design simulation and optimization, Finite Element Analysis (FEA) using ANSYS and the
dynamic simulation technology provided by CATIA are employed to simulate the
operating state of the vehicle, predict, and resolve potential structural issues, ensuring the
reliability and economy of vehicle operation. Lifecycle assessment ensures that the vehicle
design meets environmental protection standards, enhancing the level of urban
environmental management and achieving sustainable urban development. The study
concludes that the structural design of this compact garbage truck has clear advantages in

improving the efficiency of urban sanitation, saving resource consumption, reducing noise



pollution, and enhancing the green image of the city. It has the potential for

widespread application and market value.

Keyword: Urban Small Garbage Truck;Structural Design;Environmental

Conservation;Resource Saving;Operational Efficiency
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