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Calculation of Bit Lifting Height of Punching Pile
Related to Upper Limit of Hole Forming Efficiency
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Abstract ; The hole forming efficiency of the punching pile under the premise of the stability of the
hole wall is closely related to the drilling height. Finding the best drilling height for a single impact
provides a basis for the calculation of the upper limit of hole forming efficiency. The method is to
use the finite element software ABAQUS to simulate the hammer head falling in the mud, so that
explore the influence of hammer quality, slurry discharge hole radius, slurry viscosity and slurry
gravity on the speed of the hammer head. The result is that the hammer head will freely fall in the
mud for about 0. 5 s to reach the maximum speed, corresponding to a height of about 1m; Using
the least square method of MATLAB, the expression of the optimal lifting height is obtained as
follows: H =0. 446 7 +0.033 7X, —5.667 7X, +21.232 9X, —0.236 3X_. The conclusion is that
the hammer head can reach the finishing speed when the hammer head falls freely in the mud
within 1m ( the specific value is determined by the parameter ), and then touch the bottom
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immediately , which can achieve the maximum impact energy within the shortest speed, thereby

maximizing the hole forming efficiency.

Key words: percussion drilling; upper limit of hole forming efficiency; terminal velocity;

ABAQUS;; bit lifting height
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Table 2 Hammer model parameters
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Table 3 Working condition table
PR 75 M AR/ m 3 FL2EAR/m PIKFEE/ (Pars)  JRIAMIN
T 1 1.0 0.25 22 1.3
T2 1.2 0.25 22 1.3
TH3 1.4 0.25 22 1.3
3k B TH 4 1.6 0.25 22 1.3
TS 1.8 0.25 22 1.3
TH6 2.0 0.25 22 1.3
T 7 2.2 0.25 22 1.3
TH 8 1.6 0.10 22 1.3
T 9 1.6 0.15 22 1.3
T 10 1.6 0.20 22 1.3
AL TH 11 1.6 0.25 22 1.3
T 12 1.6 0.30 22 1.3
T8 13 1.6 0.35 22 1.3
T4 14 1.6 0. 40 22 1.3
T4 15 1.6 0.25 16 1.3
TH 16 1.6 0.25 18 1.3
T 17 1.6 0.25 20 1.3
VeI B T4 18 1.6 0.25 22 1.3
T4 19 1.6 0.25 24 1.3
T 20 1.6 0.25 26 1.3
T4 21 1.6 0.25 28 1.3
Tt 22 1.6 0.25 22 1.0
T 23 1.6 0.25 22 1.1
T4 24 1.6 0.25 22 1.2
VeI BE T4 25 1.6 0.25 22 1.3
TH 26 1.6 0.25 22 1.4
T4 27 1.6 0.25 22 1.5
T4 28 1.6 0.25 22 1.6
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Fig.1 Schematic diagram of hammer head falling
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Fig.2 Time velocity curves of hammer head

diameter change
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Fig.4 Time velocity curves of mud viscosity change
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Fig. 5 Time velocity curves of mud weight change
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Table 4 Working condition table of hammer head

density change

TH LB E/ (kgom ) Sk B R/
29 1557.63 1.5
30 3 634. 48 3.5
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32 7 800. 00 7.5
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35 14 018. 69 13.5
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and corresponding ending height
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