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Abstract: During the construction of cast-in-place piles by rotary drilling rig bit in the instable formation,
low hole quality usually results in high concrete filling coefficient and more project costs. Aiming at this
problem, this paper analyses influencing factors for the filling coefficient and suggests that controlling the
maximum lifting velocity and optimizing rotary digging bit structure should be useful when drilling mud
has some problems in the construction site. By establishing a theoretical model of the maximum lifting ve-
locity, the effects and significances of annular ratio and mud density to the maximum lifting velocity are
obtained. More importantly, ringent bit structure is employed according to a detailed engineering geology
condition, and some specially designed characters, such as auxiliary drain holes, non-smooth cutter en-
hanced by tungsten carbide balls, are applied to improve rotary drilling rig and discharge efficiencies. Field
test results indicate that, controlling the maximum lifting velocity and optimizing rotary digging bit struc-
ture can shorten the rotary digging time of a single pile by 28.57%, and reduce the concrete filling coeffi-

cient by 3.62%. The rescarch results can save construction cost significantly and be helpful for the similar
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Fig.1 Effects of annular ratio and mud density on the

maximum allowable lifting velocity
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Table 1 Mechanical properties of foundation soils
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ZR(FE)HE+ Q 3.4~16.5 M —H® 23 13 0.44 80~100
LRk Q! 2.3~35.6  FRIE—EYH 13~36 6~11 0.22~0.60 90~230
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Fig.2 Design sketches of the rotary digging bit
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Fig.5 Comparison of cast-in-place pile diameters
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