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Research and application on drillability of red strata in Changsha Basin
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(Enginerring Geology and Mine Geology Survey and Monitoring Institute of Hunan Province ,
Changsha Hunan 410014, China)

Abstract: Medium and deep geothermal energy is a kind of renewable energy which is abundant, widespread, stabable
and reliable. It is characterized of green and low-carbon, clean and environmental protection, safe and high quality,
sustainable and stable energy supply, which plays an important role in the implementation path of carbon peak and
carbon neutrality. Combined with an engineering case in Changsha Basin, this paper tests the hardness, uniaxial
compressive strength and lithology of rock samples using the rock pression sclerometer, electric-stress direct shear
instrument and polarizing microscope. The influence of rock cementing material, mineral particles and bedding
development degree on the drillability of the strata is analyzed and studied. The drillability grade of the strata is

established, and some suggestions on the drill bit optimization are put forward, which has certain reference significance

for drilling engineering in this area and such similar areas.
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Table 1 Results of rock indentation hardness tests
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2-3 85 5 8 2 73 6 21 1681.53
3-1 76 5 8 7 4 80 10 10 3909.24
373 84.5 3 4 4 4.5 79 15 6 705.41
4-1 85 3 2 2 8 48 10 42 2877.39
4-2 83.5 3 3 2 9.5 63 7 30 1577.49
6-2 99 1 80 20 1403.40
6-3 91 3 4 1 85 5 10 1380.04
8-3 99 1 20 5 75 1294.06
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Fig.1 Electron microscopy test results of

rock sample No.6-2
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Fig.2 Influence of lithologic constituent and

cementation on rock indentation hardness
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Fig.3 Influence of lithologic constituent and

cementation on the compressive strength
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Table 2 Results of uniaxial compressive strength tests

WEE (5 70% £240) /% WS (i 30% &2 40)/ % N
HEES e e R THE BBk 5 A . PSR
A fERTE RO KB HE R . 5 5T RERT e BT MPa
1-1 71 5 12 8 5 80 15 5 31.37
1-2 63 8 13 12 5 83 12 5 66.85
1-3 66 4 14 12 4 83 12 5 86.38
3-2 83.5 5 4 4 3.5 80 12 8 43.19
4-3 85.5 3 2 2 8.5 80 5 15 131.09
5-1 12 40 12 1 35 50 8 42 124.83
5-2 7 5 28 60 50 5 45 70.49
5-3 14 10 5 28 43 35 5 60 64.35
6-1 92 3 4 1 0.5 94.5 5 101.69
7-1 65 25 5 5 23.21
-2 62 30 4 2 2 17.94
7-3 67 20 6 5 2 7.89
8-1 0.5 98 1 109.65
8-2 2.5 1 91 5.5 49.38
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Fig.4 Electron microscopy test results of rock sample No.7-1
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Table 3 Classification of rock drillability
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Table 4 Formation drillability analysis
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