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Key Technology Design and Application Research of Coaxial Bidirectional Drilling Rig

Guangjie Lin  Zhenyong Huang
Wenzhou Zhenzhong Foundation Construction Machinery Technology Co., Ltd
[Abstract] To address issues such as uneven mixing, unstable pile quality, and low construction efficiency in soft
soil foundation treatment with traditional soil-cement mixing piles, this study designed a novel coaxial
bidirectional mixing drill rig. It primarily consists of a power head assembly, a coaxial double drill rod system, a
center distance adjustable guide frame, a cross—cutting drill bit, and an intelligent electrical control system. The
working principles were analyzed, followed by theoretical modeling and verification of the power transmission
system. A physical prototype was developed for performance testing and engineering application validation.
Results indicate that compared to traditional unidirectional mixing processes, this drill rig achieves over 30%
improvement in mixing uniformity, significantly reduces pile strength variability, and maintains a 98% quality
pass rate. The single—pile construction cycle is shortened by approximately 40%, providing a reliable technical
reference for efficient, high—quality deep soft foundation treatment. This innovation holds significant
engineering application value.
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