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Hole Forming Mechanism and Hole-Wall
Stability of Pipeline HDD Reaming

Li Qin, Xu Guo, Huang Zhiqgiang, Ma Yachao, Xie Dou

(School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Hole-wall instability is a bottleneck in Horizontal Directional Drilling (HDD)reaming and reamer
subsidence forming calabash-shape hole is a key reason for hole-wall instability. Currently, circular hole-
wall stability is focused on reaming hole-wall stability rather than calabash-shape hole-wall. Dynamic mod-
el of reamer and geotechnical system is established based on FEM. Reamer subsidence forming calabash-
shape hole is studied. Besides calabash-shape hole-wall stability is studied on the basis of FEM. The re-
search shows that reamer subsidence has a limited subsidence value, equal to the differential of prime
reamer diameter and current drilling-pipe diameter, which cause the forming of calabash-shape hole. When
its height is compared with the actual hole height of Indian Purna and Wei River crossing construction, the
relative error is 7.39% and 9.8 % respectively. The relative error reflects certain reliability of the explana-
tion. Compared with circular hole-wall stability, instability chance of calabash-shape hole increases by
138%. The impact of bore shape is cause as the hole-stability of waist is smaller than that of the top.

Key words: HDD; calabash-shape hole; hole-wall stability; reamer; subsidence regularity



