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Techniques and approaches for identification of geo-formation structure
based on diamond drilling parameters
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(School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The geo-formation structure is an original impact factor for the stability and safety of geotechnical and geological
engineering and also an important content of field survey. A geo-formation identification while drilling (GIWD) system is
developed, and its operating principles as well as the basic units are illustrated. The drilling process is coded, and a real-time
identification method for the geo-formation structure is established. Besides, the ranges of specific energy values in weathered
rock and structural rock mass of soil layer/scattered, cracked and intack granite are determined. The classification standard of
diamond drilling specific energy for geo-formation is formulated and verified by in-situ drilling tests. The specific energy
values are 0.0017~0.6955 kN-m/cm’ for the soil layer and scattered structure, 0.0258~0.9798 kN-m/cm® for the cracked rock
and 0.0018~2.4935 kN-m/cm® for the intack rock, respectively. The results show that the above approach agrees with the
traditional investigation and can further be applied for real-time recognition of strata and geotechnical structure, and it may
provide a new approach for geotechnical engineering survey.
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Fig. 1 Structure of geo-interface instrumented drilling system
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Table 1 States of operational parameters during penetrating process
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Fig. 2 Logic flowchart of procedure identification for GIWD
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Fig. 3 Change of geo-formation structure with drilling displacement in borehole No. DH-1
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Fig. 4 Change of geo-formation structure with drilling displacement in borehole No. DH-2
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Table 3 Classification of granite formation by diamond penetrating specific energy

LG ttﬁ‘éEl‘rﬂ fIGEEREIX X = AE X
AR + 2 I i ER i fili
R 6l /m — -4.00~-18.58 -18.58~-24.00 -24.00~-35.67
DH-1 EE B 4B/ (KN-m-cm °) — 0.0421 0.6620 1.3780
bt REAR X (7] — 0.0045~0.2324 0.2466~1.4971 0.2470~2.4665
R 6 El/m -3.50~-7.10 -7.10~-21.50 -21.50~-23.00 -23.00~-31.87
DH-2 EE B 4B/ (KN-m-cm °) 0.0191 0.0270 0.4884 1.1249
bt REAR X (7] 0.0000~0.1145 0.0017~0.2715 0.2613~0.7833 0.0766~2.4935
R 6l /m — -1.00~-11.65 -11.65~-53.83 —
DH-3 EL B 4B/ (KN-m-cm °) — 0.0118 0.29156 —
bt REAR X (7] — 0.0000~0.0888 0.0339~2.0050 —
F 4 SRIFShEF LS NE B EWRI S
Table 4 Diamond penetrating specific energy and classification of granite formation structure
AR AL \Y V/IV v IV/1II I oI/11 I
ELAEIME/(KN-cm ) 0.0218 0.0896 0.2212 0.3436 0.3497 0.4834 1.3332
FEEH + )= WA R fifi 5
PG R R A LS CFEiN AR A

EL BEE Fl/(KN-m-cm ) 0.0017~0.6955

0.0258~0.9798 0.0018~2.4935
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