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Adaptability analysis of tunnel directional drilling system in tunnel
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Abstract: With the advancement of engineering construction such as urban subway tunnels and railway tunnels, the
horizontal directional geological exploration method has become a new exploration method. Compared to traditional
vertical hole construction, it can avoid complex construction environments, save a lot of drilling workload, and have
obvious technical and economic advantages. The tunnel directional drilling system has traditional advantages for surface
or tunnel exploration, but the horizontal exploration mainly based on coring has higher requirements. The tunnel
directional drilling technology needs targeted improvement and upgrading in aspects such as coring process adaptability
and drill function module. Focusing on the technical characteristics of horizontal directional exploration, this paper
compares and analyzes the adaptability of typical tunnel directional drilling systems in aspects of drill pipe system,
horizontal exploration rig, drill assembly and coring tool, directional drilling instrument and drilling informatization,
and summarizes the technical integration that must be relied on to build the tunnel horizontal exploration engineering
technical system. In response to the requirements for efficient coring operations and variable track drilling operations,

the direction for the transformation of the horizontal exploration drilling rig’ s high torque and strong feeding capacity,
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multi process adaptability, efficient drilling capacity, efficient tripping capacity, coring capacity, and power head

structure has been clarified. Analyzed the shortcomings and limitations of using rope core drilling tools in directional

holes with frequent trajectory changes, and explored the types of information parameters and transmission paths in the

process of drilling informatization.

Key words: tunnel directional drilling system; horizontal hole exploration of tunnel; horizontal directional investigation;

drilling informatization
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Fig.1 Spiral drill rod with electric cable inside
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Table 1 Small diameter screw motor and its technological characteristics

B B AL B MUK D/in JEFEAP/MPa 3 T/(Nem) i [ P/KN i Q/(Les™) ¥ n/(romin')
SLZ65X3.5 3/ y~4 24 180~240 4~7 1~2 150~250
SLZ73X3.5 3/ ~47/, 2.4 320~500 6~8 2~4 1256~220
SLZ90X 3.5 4'/,~6 2.8 600~800 10~15 3~8 100~180
TLZ95X3.5 4°/~6 2.8 750~1250 10~15 4~11 80~195
S5LZ120X 3.5 5/e~T"/ 2.8 1200~1900 20~25 9~14 100~180
SLLZ90X 7.0 4'/,~6 2.4 900~1500 20~30 4~9 90~200
71.7Z95X7.0 4°/~6 2.4 1300~2100 20~30 4~12 80~200
SLZ100X7.0 4°/~6 3.2 1300~2200 256~30 6~13 100~220
S5LZ120X7.0 6~7"/4 2.8 1400~2300 30~40 9~16 90~200

A#:1in=25.4 mm.
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Fig.3 Main interface of the measuring system with drilling
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Fig.4 Informatization of horizontal directional drilling rig in engineering investigation
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