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Numerical simulation of rock breaking efficient caused by the teeth of

impact bit during the large diameter rock socketed inclined piles drilling

HU Peigiang', WANG Zhiming®, ZHOU Fuping', TAN Songcheng”, YAO Zaiyu', DUAN Longchen’
(1.Jiangxi Geo-engineering (Group) Corporation, Nanchang Jiangxi 330029, China ;
2.Faculty of Engineering, China University of Geosciences, Wuhan Hubei 430074, China)
Abstract: The percussive drilling of large diameter rock socketed inclined piles is very complicated. During the drilling
process, common percussion bits have some shortages such as low hole forming efficiency, fast wear, short service
life, and poor hole forming quality etc., while the type of impact teeth on bits’ bottom, as well as its arrangement are
key factors to solve the aforementioned problems. Based on this, the impact process of three kinds of impact teeth, i.e.
triangular prism teeth, wedge teeth and double conical teeth were analyzed under different impact strokes and varied
tensile strengths of sandstone. Results show that wedge-shaped teeth can be selected preferentially to drill soft
formation, while triangular prism teeth should be selected if short impact strokes have to be used to drill relatively
harder formations. The results in this study is meaningful to the teeth selection of impact bits in large diameter
rock-socketed inclined piles construction by percussion drilling.
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Fig.2 Impact tooth model
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Fig.3 Rock penetration depth of single impact tooth
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Fig.4 Volume fraction of sandstone with different tensile strength by single impact tooth
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Fig.5 Stress distribution on rock surface after single tooth impact
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Fig.7 Volume fraction of sandstone with different tensile strength under double impact teeth
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Fig.8 Stress distribution on rock surface after double tooth impact
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