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A Study for Predicting Rotational Cutting Torque from Electrical Energy
Required for Ground Drilling
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Abstract

This study proposes a method to estimate drilling torque during ground boring with an aid of electrical energy required
for rotating a boring-auger. Ground boring is commonly used in geotechnical engineering such as preboring precast
pile installation, soil-cement grouting, ground exploration and so forth. In order to understand the correlation between
required electrical energy to rotate the boring auger and the drilling torque, a small laboratory apparatus was designed
and a pilot study was performed. The apparatus rotates common drill bits of D=5~25 mm in CBR specimens. The velocity
of a bit is 19 RPM and predefined using a reduction gear which connects a main rotation axis to a 25 Watts AC electrical
motor shaft. In the middle of drilling the motor current increments and the drilling torque were measured and the
correlation between the current and the torque was obtained through linear square fits. Based on the correlation the
acquired motor current during drilling was applied to predict the drilling torque in consequent testing and the prediction
results were compared to the measured torque. The comparison leads a conclusion that the motor current during drilling

using electrical power may be a good indicator to estimate/determine strength characteristics of the ground.
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AC motor specification

Model Manufacture Output Voltage Frequency Rated load Speed (RPM)
S8125GB—-S12 SPG Co., Ltd 25 Watts 220 volt 60 Hz 0.165 N—m 1750
Reduction gear specification '
Model Manufacture Gear ratio
S8KA90B SPG Co., Ltd 1:90

AC Electric Motor

DP Sensor

Movable Frame

Torque Meter

Rotating Axis

320mm

Movable Frame

Vertical Load Control

Drill Bit

560mm

Support Frame

CBR Mold

Sub—Base

DP Sensor |
AC Electric Motor
Movable Frame|:

Torque Meter

Movable Frame

L= Vertical Load Control |
| LabVIEW B
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1 1.95 10.6 24 For calibration
1.98 7.9 36 For prediction
1.96 7.9 42 For prediction
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