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Reasons for the Difference among Volume Strain Tidal
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Abstract: In actual calibration analysis of drilling strain observation, the strain coupling coeffi-
cient of the drilling surface is directly obtained from drilling strain observation data through har-
monic analysis of tide. However, the method is difficult to use to fully reflect the internal link be-
tween the observed drilling strain and stratigraphic strain. This study measures the inner and out-

er diameter and the elastic parameters of the steel tube as well as the drilling radius and the elas-
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tic parameters of the cement sheath paper by using the TJ-2C strain gauge and a four-layer cou-
pling medium drilling model of "stratum-equivalent elastic layer-cement sheath-steel tube." The
relations between the drilling coupling coefficient in different strata and the elastic modulus of the
drilling equivalent elastic layer are obtained. The analysis results of the volumetric strain from 40
TJ-2C strain gauges show that the tidal factors are distributed from 0.01 to 1.86. The tidal factor
mean value of the granitoid bedrock is 0.83, and that of limestone or sandstone bedrock is 0.57.
Hence, the tidal factor in the hard formation is higher than that in the soft formation. Based on
the four-layer model, the equivalent elastic modulus of the equivalent elastic layer reflects the
coupling state of the borehole. For the same type of bedrock formation, the poor coupling be-
tween the probe and the formation will lead to the decrease in the elastic modulus of the equiva-
lent elastic layer, leading to a decrease in the tidal factor. The borehole is assumed to be in the
decoupling state when the equivalent elastic modulus is less than 0.5 GPa. The statistics show
that about 30% of boreholes in China are in decoupling state. The study results are important in
conducting seismic analysis and forecasting work by using drilling data.

Keywords: drilling model; coupling coefficient; volumetric strain; tidal factor; elastic modulus
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Fig.1 Structure of the four-layer medium drilling model
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Fig.2 Variation of tidal factor with the equivalent elastic modulus E.(E.=30 GPa)
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Table 1 Observed values of the plane strain tide factor of granite
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Table 2 Observed values of the plane strain tide factor in the drilling of limestone or sandstone
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