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Research on investigation method of terrain change observation adits
based on horizontal drilling

SUN Gang, ZHU Yong, ZHAO Min, YANG Yuantao
(The 8th Geological Brigade of Sichuan, Xichang Sichuan 615000, China)

Abstract: Vertical drilling technology is commonly used in mountain tunnel investigation with complex geological
structure, however, it is difficult to meet the requirements of the terrain change observation adits investigation. Taking
an terrain change observation adit investigation project in Xichang as an example, a method to solve the two key
problems of detailed surrounding rock classification and water inflow estimation in tunel investigation based on
horizontal drilling technology is put forward. Detailed logging of the joint fissures in full-hole horizontal drilling cores
and the joint fracture linear density statistics are collected. Combined with the developed orientation and space of the
joint fractures in the project site area, the standard rock mass model is established. Through statistical analysis of the
standard model, the conversion factor K of the one-dimensional core fracture linear density and the three-dimensional
volume joint number J, of the rock mass is finally obtained. After that, the rock mass integrity index K, and BQ values
of the tunnel surrounding rock are calculated according to the standards and specifications, and then the classification of
tunnel surrounding rock can be more detailed divided. In the process of drilling, horizontal drilling can be used to
accurately judge the location of tunnel water inflow and measure it, which provides accurate calculation parameters for
the calculation of tunnel water inflow.

Key words: terrian change observation adits; tunnel investigation; horizontal drilling; joint fissure; volumetric joint

count; surrounding rock classification; water inflow
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Fig.1 EP800 horizontal drilling rig
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Fig.2 Core from horizontal drilling
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Fig.3 Layout of the investigation work
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Fig.5 Strike rose chart of the structural plane
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Table 1 Main structural plane development

in the adit site

e Bk BRI /m o PR /m
1 135°./81° 0.2~1.0 0.6
2 26°/50° 0.2~0.8 0.5
3 206°/52° 0.2~0.8 0.5
4 291°/82° 0.2~1.0 0.6
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Table 2 Structural plane statistics of standard

rock mass model
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AT o Geem) Jemy)  BK
1 3.6 12 3.4
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3 4.3 12 2.8
4 5.0 14 2.8
5 3.6 13 3.6
6 5.0 14 2.8
7 3.6 12 3.4
8 5.0 13 2.6
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Table 3 Correspondence between J, and K,
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Table 4 Calculation table of BQ values
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m AR/ B/ CGkem) J/CRemY) HERK, B BQ MRBIEM[BQ]
37 3 6 2.00 6 0.66 480 430 I,
38 3 7 2.33 7 0.64 473 423 I,
39 3 6 2.00 6 0.66 480 430 I,
40 3 8 2.67 8 0.61 466 416 I,
41 3 4 1.33 4 0.72 494 444 I,
42 3 8 2.67 8 0.61 466 416 I,
43 3 4 1.33 4 0.72 494 444 IIr,
44 3 14 4.67 14 0.47 432 382 I,
45 3 13 4.33 13 0.49 437 387 I,
46 2 8 4.00 12 0.51 442 392 I,
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