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Abstract : To address technical challenges encountered during the construction of bored cast-in—place piles
in complex geological formations—such as significant installation and positioning errors of steel
casing, difficulties in ensuring formation stability, high construction costs, and low efficiency—this
study proposes an integrated technology combining precise steel casing positioning with drilling and
installation processes. This approach employs an optimized steel casing structure, incorporates
additional excavation and fragmentation devices along with a driving connection system, adopts an
alternating construction sequence of "casing drilling followed by rotary drilling of the pile hole," and
utilizes a dedicated verticality positioning measurement device for accurate control. By integrating
laboratory tests, numerical simulations, and engineering field practice, this study systematically
investigates the positioning accuracy, construction efficiency, and economic and environmental
benefits of this technology. The results demonstrate that the center deviation of steel casing installation
does not exceed 1 cm, the verticality deviation does not exceed 1%, and the construction efficiency
is increased by more than 30% compared with traditional methods; furthermore, the steel casing
can be reused, reducing material costs per project by more than 74% and decreasing total lifecycle
carbon emissions by 28%. This technology exhibits excellent adaptability to complex loose formations
and formations containing obstacles, providing valuable technical references for similar engineering
projects.

Keywords : complex geology; bored pile; steel casing; precise positioning; drilling and installation;
lifecycle benefits
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