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Use of basalt fiber drilling fluid in trenchless works at high altitudes
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Abstract: In trenchless horizontal directional drilling in high-altitude areas, mud leakage in fracture-developed

formation is one of the key problems that plagues trenchless works. It will not only affect the effective circulation of
drilling fluid, but also form a large number of cuttings beds in the borehole. That will lead to other problems such as
excessive wear of drilling tools, abnormal increase in frictional resistance, and reduction of the effective diameter. In
view of the granite fractures in a Tibetan site, the close-range photogrammetry technology was used to quantitatively
characterize the fractures, and found that the fracture width of the fractured strata in the study area was less than 4 mm.
At the same time, basalt fiber is proposed as the main fracture plugging agent, and the formulation system of basalt
fiber plugging—while—drilling has been established. The experimental results showed that the multi-grade combination of
3mm, 6mm and 9mm basalt fibers can achieve the best results, where the 3mm fiber can form a space skeleton
structure with inert materials, and the 6mm and 9mm fibers can function as “reinforcing” with a certain strength.

Results at the jobsite indicate that the solid phase content in the mud decreased by 13.14% with basalt fiber plugging,
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ensuring effective, green, and safe drilling for the long-distance mountain crossing with trenchless technology.

Key words: fractured formation; mud leakage; basalt fiber; plugging; close-range photogrammetry; trenchless horizontal

directional drilling; high altitude areas
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Fig.1 Geographic location of the site
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Fig.2 Fractures in a rock sample
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Fig.3 3D model of a rock sample
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Table 1 Fracture sizes

2L 4 5 £/mm $&/mm A /mm?
1 112.7 3.2 360.64
2 20.3 0.9 18.27
3 32.4 0.8 25.92
4 22.3 0.4 8.92
5 89.8 0.6 53.88
6 68.9 1.1 75.79
7 80.6 0.5 40.30
8 36.7 0.4 14.68
9 55.2 0.7 38.64
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Fig.4 Bridging and plugging materials
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Fig.5 Basalt fibers of different sizes
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Table 3 Leakage experiment data

SCERH WRETN /s WA /mL BAHIE K HE /g
1 90 750 45.1
2 108 820 51.0
3 173 1600 60.6
4 146 1650 50.4
5 98 930 46.1
6 109 1270 66.4
7 172 1360 78.6
8 86 630 43.2
9 126 950 50.1
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Table 4 Average of leakage experiment data

LR CPHIRAR SRR/ CFHEAMR
HERP L i) /s mL Kit/g

1 129.3 1205.0 51.8

2 126.3 1186.7 63.7

3 106.0 790.0 46.7
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Fig.6 Joint plate after multi-grade fiber slurry plugging
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Table 5 Indoor solid phase content test results
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Fig.7 Fibers in mud return at surface
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