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Characteristic of mechanical response for drilling fragmentation by
rotary drilling rigs and determination of the strata strength
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Abstract; According to the drilling monitoring data, the socketed depth can be determined based on the real-time
variation of the drilling parameters such as drilling rate, rotation rate, force and torque of the power head. And
also, the relationship of the axial force and cutting force was derived and applied for the strata and final drilling
depth. And a transmission transformer station as a case study, a 3-Dimensional numerical modal including all the
drilling bits was proposed to simulate the axial force and torque variation and mechanical response of the strata.
And then, combined with the strata properties and real-time drilling parameters, a strata strength model
considering multi-factors was proposed and calculated the strata strength, the comparison with the real geological
strength and the strength based on real-time monitoring or simulating drilling parameters was proved the rationality
of the proposed method. Finally, the proposed 3-D numerical model was applied to calculate the strata strength
with different drilling depth, and the geological strength and real-time measuring strength were also compared to
identify the bearing strata and verify the consistency of real depth and designed depth, indicating the feasibility of
bearing strata determination based on the strata strength using the numerical simulation. The achievements can
provide theoretical support for final depth design of the drilling hole by the rotary drilling rigs.
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Fig. 1 The stratum characteristic and construction site

by the rotary drilling rigs
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Determination of the bearing stratum
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