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Experiment and analysis on drillability of artificially frozen clay
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Abstract: Specific chiseling work of the frozen clay are conducted at different temperature of - 3, - 5, - 7,- 10,- 12, - 15,- 17 and - 19 C.
The relations between specific chiseling work, chiseling depth and temperature have heen regressively formulated. The experiment indicates that
the drilling depth will gradually increase with the decrease of temperature. At the same temperature the specific chiseling work quickly increases at

the first ten cycles, and the increase becomes slow at the last ten cyeles. With the decrease of temperature the frozen soil becomes harder, and the

chiseling depth is shallower, i. e. the drilling is more difficult, and the drillability is stronger.
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Table 1 The composition of the frozen clay RIS b [E R 2 b 9E X S X S TR 90 i
BiAR mm  HORLE R % Bide/mm  RORL T % A TR 58 N 900 = MR IR = 2R AT, 1 s ke E
0.0-0.02 757 | 0.01-0.05 1.7 I, BP0 &, o W)U ELA% 60 mm (RIBUFL, —
0. 002~ 0.005 5.2 0.05~ 0.1 2.2
0. 005~ 0.01 4.4 051 0.8
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Fig. 1 Frozen clay sample and gradusted disk
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Fig. 2 Measuring of the drilling depth
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Table 2 Chiseling depth
5 U5 ATH S/ mm
/I 5 10 /A 15 14 20 J
-3 94. 07
-5 46. 40 71.73 99.73 122.2
-7 39.53 67.17 93.57 116. 57
- 10 32.93 48. 80 66. 37 86.27
- 12 25.30 41.23 58.20 74.27
- 15 24. 30 39.50 53.30 67.17
- 17 24.10 34.07 45.07 57.50
- 19 17. 67 29.07 43. 47 56. 77
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Table 3 Specific chiseling work
I WL (Jeem™ Y
/C 5 4 10 J& 15 J& 20 JA
-3 37.88
-5 76.79 99. 34 107. 18 116. 63
-7 90. 13 106. 09 114. 24 122. 26
- 10 108. 20 146. 02 161. 05 165. 20
- 12 140. 83 172. 84 183. 66 191. 89
- 15 146. 63 180. 41 200. 54 212.18
- 17 147. 84 209. 16 237. 16 247. 86
- 19 201. 64 245. 13 245. 89 251.05
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Fig. 3 Relationship between temperature and chiseling depth
and specific chiseling work
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Fig. 4 Experimental results
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Table 4 Classification of rock according to specific chiseling work
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