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Design of Micro-pile Forming Equipment for HV Steel
Tower Based on QFD and TRIZ

XIE Wei', FAN Rongquan®, ZHOU Ruihan’, ZHENG Xiaobo*, GUO Xin’

(1. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China; 2. State Grid
Sichuan Economic Research Institute, Chengdu 610041, Sichuan, China; 3. School of Mechanical
Engineering, Sichuan University, Chengdu 610065 ,Sichuan,China; 4. State Grid Tianfu New
Area Electric Power Supply Company, Chengdu 610218, Sichuan, China)

Abstract: Steel towers of HV transmission line are often located in areas with harsh topographic conditions, complex geological
conditions and changing meteorological conditions, which makes it difficult for large-scale drilling equipment to reach the
construction site, and most of the pit excavation can only be done by manual digging, but it is difficult to dig variable-diameter
pile holes by manual digging. In order to reduce the labor intensity and construction risk and improve the construction efficiency,
a design scheme of hole-making equipment is proposed. Firstly, the current situation of pile hole drilling construction is
analyzed as well as the existing problems and user requirements. And then, the product design requirements are discovered
from the user requirements by the quality function expansion method. Finally, the invention problem solving theory is utilized
to solve the conflict of design requirements, and the combined variable-diameter hole-making equipment scheme is obtained.
The solution will realize the functions of convenient disassembly and assembly of hole-making equipment and continuous variable-
diameter hole-making, which can effectively improve the efficiency and safety of variable-diameter pile hole-making construction
and has obvious advantages compared with manual pile hole excavation.

Key words: HV transmission; micro-pile; innovative design; equipment design
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