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Abstract: Driven by the implementation of national strategic projects such as energy, transportation and national
water network construction, China has become a global leader in the scale, quantity and complexity of
underground engineering. Engineering constructions in western China are frequently challenged by extreme
geological conditions including high altitude, large burial depth, high geostress, high water pressure and great
height difference, making refined geological investigation an urgent requirement. Aiming at the problems of
unclear lithologic distribution and difficult directional refined exploration in deep valley areas of hydropower
projects in western China, a wireline flexible steering coring tool was developed, and a trajectory control model
based on Bezier theory was established. A technical framework of “flexible steering coring tool + Bezier
trajectory control model” was proposed, forming a complete technical system for high-curvature directional
continuous coring. Precise trajectory control for kilometer-scale high-curvature directional continuous coring
was successfully achieved in complex and difficult geological areas, satisfying the demands of refined geological
exploration. The application results show that: (1) Mechanical simulation of the flexible steering coring tool

reveals that the lateral stress, maximum stress and deflection of the drill bit decrease as the stabilizer moves
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away from the bit, verifying that a shorter stabilizer-to-bit distance produces higher deflecting strength. (2) The

maximum relative error between the trajectory parameters calculated by the Bezier-based model and the

field-measured values is less than 5%. (3) The final inclination of the kilometer-scale curved borehole is 78°,

fully meeting the geological requirements; the final azimuth is 212°, with an error of only 0.95% relative to the

initial azimuth. Continuous coring in the high-curvature deflecting section is realized, and curved cores are

successfully obtained for the first time worldwide with favorable trajectory control performance. The research

results can provide solid technical support for high-curvature directional continuous coring drilling in difficult

and complex geological areas.
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while-drilling trajectory control
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Fig.1 Schematic Diagram of Flexible Steering Coring Tool
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Table.1 Performance Parameter CoMParison Table for Wireline Drill Rods
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Fig.2 Flexible guided core bit
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Fig. 6 shows the stress variation at a distance of 1000mm from the stabilizer to the drill bit
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Fig.7 shows the strain condition at a distance of 1000mm from the stabilizer to the drill bit
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Fig. 8 Mechanical variation trends at different distances from the stabilizer to the drill bit
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Fig.9 Mechanical response characteristics at different distances from the stabilizer to the drill bit
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Fig.15 Field photo of flexible guided coring drilling tool
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