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Identification of interface of earth fill with weathered granite in site
investigation of Hong Kong
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Abstract: A hydraulic rotary drillrig instrumented with a drilling process monitoring system (DPM) was used in site
investigation of Hong Kong. The penetrating parameters such as effective thrust force, rotational speed, flushing pressure,
penetrating rate and displacement of the bit were monitored in real time. A varving slope was defined as a significant index for
identification of dominative and subsidiary interfaces in the granite site. It was shown by the result of t-test that the confidence
of the DPM in identification of the geotechnical interfaces was 99%. Besides, the analysis of variation of the penetrating
parameters on the interfaces indicated that there were different fluctuations on the interfaces in the variation of the parameters
with borehole depth. The response degree of the effective thrust force and the penetrating rate to variation of rock strength at the
interfaces was 81.82%.
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Fig. 1 Variation of effective thrust force with displacement of bit
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Fig. 2 Variation of rotational speed with displacement of bit
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Fig. 3 Variation of flushing pressure with displacement of bit
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Fig. 4 Variation of displacement of bit with drilling time
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Table 1 Depths of lithology interfaces obtained from manual logging and DPM records

T IRAT G S PV FEl il e DPM #Je 7 1) T 1 5 ]
0.00~4.00 m Fedit Fill 0.000~3.866 m
4,00~5.00 m A Fill 3.930~5.000 m
5.00~5.60 m e Fill 5.000~5.420 m
5.60~5.90 m R REE 5.420~6.090 m
5.90~7.10 m e Fill 6.090~7.100 m
7.10~15.10m 40 KUk - \Y% 7.100~16.860 m

15.10~18.00 m 4 BRLE P - Y% 16.860~17.870 m
18.00~19.03 m Hlkr b+ VAV 17.870~19.000 m
19.03~21.20 m il S v RE AR RDRL A 05 IV/III 19.000~21.330 m
21.20~21.60 m o AL v -21.300~21.510 m
21.60~21.70 m B AR AN &2 PR B A ik HIK 21.510~21.680 m
21.70~31.85m KR E AL HLRIAE B I 21.680~31.868 m
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Table 2 Comparison of the depths of dominative interfaces manual logging and DPM
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Table 3 Results of the r-test and degree of confidence on the interfaces from DPM with respect to manual logging
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Table 4 Relative variation of penetrating parameters on lithology

interfaces
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