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STUDY ON SPECIFIC ENERGY OF DIAMOND DRILLING AND
REAL-TIME CLASSIFICATION OF WEATHERED GRANITE
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Abstract: Based on the acquisition data of drilling process monitoring(DPM) system for diamond drilling in
different granite grounds, specific energy of drilling and the corresponding variation characteristics with depth
have been analyzed. The results show that the specific energy of diamond drilling(SEDD) increases with the
decrease of weathered degree of the rock and is markedly divisional. The value of SEDD is nearly equal to that of
specific energy of percussive drilling(SEPD) in moderately weathered granite. However, the value of SEDD is far
less than that of SEPD in very strongly weathered granite and greater than that in slightly weathered granite.
Obviously, it is reasonable to estimate SEDD by SEPD in none but moderate hard granite, which agrees with the
practice of rotary drilling adaptable to the rock formation with moderate hardness or soft rocks. Finally, based on
divisional property of specific energy curve with depth, combining the corresponding average value and upper
threshold value of SEDD, a real-time classification approach for rock formation has been provided.
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Fig.1 Variation curves of specific energy of diamond drilling with depth of borehole in generally weathered granite formation
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Fig.2 Variation curves of specific energy of diamond drilling with depth of borehole in fill-weathered granite formation
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Fig.3 Variation curves of diamond drilling specific energy with depth of borehole in intricate weathered granite formation
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Table 1 Distribution of diamond drilling specific energy in
generally weathered granite formation
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Table 2 Classification of generally weathered granite
formation by specific energy of diamond drilling
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Table 3 Distribution of specific energy of diamond drilling in
fill-weathered granite formation
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Table 4 Classification of fill-weathered granite formation by
specific energy of diamond drilling
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Table 5 Distribution of specific energy of diamond drilling in
intricate weathered granite formation
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Table 7 Specific energy diamond drilling of and classification
of granite formation by weathered grade
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Table 6 Classification of intricate weathered granite formation
by diamond drilling specific energy

i BEHELLDII(KN « m < cm %)
o ik v
7~ BE ALK )

fRHbThX  #  —1.00~—11.65  0.0118 0.000 0~0.088 8

LbhiagX iy —11.65~—29.00 0.3280 0.047 6~2.005 0

HeThik 39X s —29.00~—53.83  0.2551 0.0339~0.979 8

(B FR B Bl VAL JEE 1) AR T 1 K, E Ik i F b
No T VIV RIS bRE S R T VAL AT
PR, IV RFRRR I 10 T IV R 1
(FEARE, T 1N/ 2L FR BRI 35 Dh r) 3= 11 22X Ak
HARBIFRARAE, X 100 HA 1L 2 TR R R AR 2 DL AT
—gohE. WA, AFERAEERE R, kL
THIARA R K, 3 R AR 1A R % 8 S AR 1
SEETYGE R o RIELEAE B2 BOR R 2 rh, ]
BE LU AR A R TR . IE B A, Ak 22
AT AR B LD B2 AT 0 B, ARG A RET

BEA, R R L D AR it 25 2 X K Fabn b AT
Gl adT, AIIRAIE R R 12, gk 8 Fir.
A b o 8 T L Dot A HEAT 2 4 SR, e
BT BB S A, i i e L Th (e A
0.000~0.186 (KN - m)lcm®, 747 K4 Wb Il 45 1k
o5 0.196~0.284 (KN - m)/em®, 754k B4 Tk
K fifi b 2 0.294~0.480 (kN - m)/em?®, 764
g AR R A A T Ol 0.490~0.676(kN - m)/
em®s B NI R L IE 52 X LE AT S, AECA

8 MU HEE L A M2k 23 DX S ARBRIEAT B AL B o 1 )2
GES
Table 8 Classification of granite formation by subsection of

variation curves and indexes of drilling specific

4.4 ETENAFFELIMEREEETER

MR A LXK 4 R, RTERAG AN A AL R
6 B 2 2 P < WA B0 L D 20 Al S SEE M,
KT Pre e, ZRARERDN FIZea R At L Th
RN FHMES EFE. MR, Bk 2

energy
Bt L DDI(KN « m + cm %)
HARA
Bl A4 X [H]
ML 0.019 1 0.000 0~0.114 5
L€y 0.0270 0.001 7~0.2715
rhii 0.4334 0.033 9~2.005 0
T 1.2515 0.076 6~2.493 5




* 2012 -

HAT D1 TR

2007 4

B A Bt LE Th B AR T B e L Ty AR AP
A, WL b A R LA, AERE
o ERI R L e R L T . DRI
AAAEAR SRR 2, SR b i LT
AT R A G o

5 & %

(1) < WA Bl B Dy it e Bt A KPR 2 ) ik
SR, BATHIR M Xk AR RGEE t T s
B AT AT Rl SIS 7 20 1 2 R SR o

(2) FERAREE T S R 9eh, di T
RN, B L DR R AR X AR, R
A A IBLS, HE Bt L DAl h et A T
oy, IR D EME SR b SRR 1
AT

(3) FEHII A AL Lo A e e b, NIl
B LE D EAR T i PR LE DB s A A5 R 2 1 X
WAER E WA R LE DB ph s B L DR
AL AERERE BRI AL B b, WAl it
FeD R TR b ol bl WL, A b A5 A
FERAE A, T s e L DR Ak v < WAl gk
PIhA A IE . FESCI EHA TS SR
SiDEE I R Jé R TR U E L

EAREERE, PLERRORE N KA E A 1K
RS LRI e, I AT Ry
TH T Z R 5 e TR E

S &3k (References):

[11 WHITE C G ‘AArESMESREIM]. sy o dbat: Bk Tk
R4k, 1980.(WHITE C G. A rock drillability index[M]. Translated by
BIAN Weigi. Beijing: China Coal Industry Publishing House,
1980.(in Chinese))

[21 M, & B CAREIMIL st SR Tk, 1984:
52 - 56, 340 - 341.(XU Xiaoche , YU lJing. Theory of rock
fragmentation[M]. Beijing: China Coal Industry Publishing House, 1984:
52 - 56, 340 - 341.(in Chinese))

[3] AL, FERWE, P, S R TA ARG TR AR 2 SR
AR5 TTEQN] AERURHCK 2 244, 2006, 28(9): 803 -
807.(TAN Zhuoying, CAIl Meifeng, YUE Z Q, et al. Theory and
approach of identification of ground interfaces based on rock
drillability index[J]. Journal of University of Science and Technology
Beijing, 2006, 28(9): 803 - 807.(in Chinese))

[4] GUI MW, BOLTON M D, SOGA K, et al. Instrumented borehole

(5]

[6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

drilling using ENPASOL system[C]// Proceedings of the 5th Int. Symp.
on Field Measurements in Geomechanics. [S.1.]: A. A. Balkema, 1999:
577 - 581.

FORTUNATI F, PELLEGRINO G. The use of electronics in the
management of site investigation and soil improvement works:
principles and applications[C]// Geotechnical Site Characterization,
Proceedings of the 1st International Conference on Site Characterization—
1SC'98. Atlanta, USA: [s.n.], 1998: 359 - 364.

SUZUKI Y, SASAOH, NISHIK, etal. Ground exploration system
using seismic cone and rotary percussion drill[J]. Journal of
Technology and Design, Architectural Institute of Japan, 1995, 1:
180 - 184.

BEZR T, R, B R AL B ARTE AR B Hr b [ 1 5 i 5 BUIR D).
VUERHE” TRE, 1999, 11(2): 70 - 72.(YAN Taining, TANG Fenglin.
Development and actuality of drilling optimization techniques in
Russia and China[J]. West-China Exploration Engineering, 1999,
11(2): 70 - 72.(in Chinese))

PFISTER P. Recording drilling parameters in ground engineering[J]. J.
Ground Eng., 1985, 18(3): 16 - 21.

PAULO C. On the use of drilling parameters in rock foundations[C]//
Geotechnical Site Characterization, Proceedings of the 1st International
Conference on Site Characterization—ISC’98. Atlanta, USA: [s.n.],
1998: 347 - 352.

ZACAS M, KAVADAS M, MIHALIS I. The use of recording drilling
parameters in rock mass classification[C]// Proceedings of the 8th
ISRM Congress. [S.I.]: [s.n.], 1995: 1121 -1124.

GUI M W, SOGA K, BOLTON M D, et al. Instrumented borehole
drilling for subsurface investigation[J]. Journal of Geotechnical and
Geoenvironmental Engineering, 2002, 128(4): 283 - 291.

sy, PSS, DT, 8 FHECER LS R I NAE +
AT Il R TR R R[] A A% S TR AR, 2002, 21(11):
1685-1690.(YUEZQ, LEECF, LAWKT, etal. Use of HKU
drilling process monitor in slope stabilization[J]. Chinese Journal of Rock
Mechanics and Engineering, 2002, 21(11): 1 685 - 1 690.(in Chinese))
YUE Z Q, LEE CF, LAW K T, et al. Automatic monitoring of
rotary-percussive drilling for ground characterization-illustrated by a
case example in Hong Kong[J]. International Journal of Rock
Mechanics and Mining Sciences, 2004, 41(4): 573 - 612.

TAN Z Y, CAIMF, YUE Z Q, et al. Application and reliability
analysis of DPM system in site investigation of HK weathered
granite[J]. Journal of University of Science and Technology Beijing,
2005, 12(6): 481 -488.

LT, Frhiy, 00 XA R a2 e ahidt T i RE 0
W AA s TRYR, 2007, 26(3): 478 - 483.(TAN
Zhuoying, YUE Z Q, CAI Meifeng. Analysis of energy for rotary
drilling in weathered granite formation[J]. Chinese Journal of Rock

Mechanics and Engineering, 2007, 26(3): 478 - 483.(in Chinese))



