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Performance verification test of directional drilling continuous coring

tools for tunnel exploration
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Abstract: To address the challenges of low efficiency associated with traditional vertical boreholes and the inability of

conventional directional drilling tools to achieve continuous coring in deep-buried water conveyance tunnel exploration,

a novel directional drilling continuous coring tool was developed based on wireline coring and directional drilling

technologies. An indoor drilling test platform was established to validate the tool's performance in directional deflection

and continuous coring. The results demonstrate that the tool operates stably, successfully achieving directional drilling

and high-quality continuous coring. The actual deflection capability reached 3.50°/30 m, closely aligned with the

theoretical calculation. The core recovery rate was as high as 93%~98%, with a Rock Quality Designation (RQD)

value ranging from 80% to 91%. This research provides an efficient and reliable technical solution for the exploration of

deep-buried long tunnels and holds significant importance for advancing the development of directional drilling

continuous coring technology.

Key words: directional drilling; continuous coring; wireline coring; engineering investigation; deep-buried water

conveyance tunnel
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Fig.1 Directional drilling continuous coring drill tool
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Fig.2 Deflection component
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Fig.3 Schematic diagram of the drilling tool deflection effect
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Table 1 Main test equipment and related technical parameters
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Table 2 Test drilling procedures
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Fig.5 3D drillhole trajectory and

different sectional projections
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Table 3 Main parameters of core sampling

L /m mycEt  HUDK nsREC RQD

R/m JE/m /% {H/ %

2.5~4.9 2.4 2.25 93.75 80.56

4.9~7.3 2.4 2.32 96.67 84.32

7.3~9.7 2.4 2.28 95.00 87.91

9.7~12.1 2.4 2.35 97.92 81.72
12.1~14.5 24 2.27 94.58 89.04
14.5~16.9 2.4 2.31 96.25 85.16
16.9~19.3 2.4 2.30 95.83 83.77
19.3~21.7 2.4 2.27 94.58 82.45
21.7~24.1 24 2.33 97.08 90.22
24.1~26.5 2.4 2.28 95.00 86.41
26.5~28.9 2.4 2.34 97.50 80.89
28.9~31.3 2.4 2.31 96.25 88.63
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Fig.6 Actual image of the drilled core
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