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Abstract ; This paper investigates measurement while drilling for rock strata interface to achieve geolog-
ical transparency, promote intelligence development, and address the limitations of traditional rock de-
tection methods in coal mines, including slow speed, high costs, and poor accuracy. Firstly, this study
proposes a laboratory-level drilling device for real-time data acquisition of displacement, revolutions per
minute, torque, and sound pressure level during drilling the formation model poured in the laboratory.

Secondly, an exponentially weighted loss function was used for automatic screening of anomalies in dis-
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placement data and obtained a penetration rate that better reflect variations in drilling. Then, the accu-

racy of rock interface identification was analyzed using parameters such as penetration rate, revolution

per minute, sound pressure level, and torque using the application of the change point detection algo-

rithm, the strucchange model in RStudio software, and the decision tree algorithm. Finally, the per-

formance of rock interface identification during drilling was evaluated under 2 typical geological condi-

tions. Rresults indicate that the decision tree algorithm is the most effective method for quick and accu-

rate identification of rock interfaces with penetration rate as the input parameter. On-site tests yielded

0. 04m of average error in predicting the position of the coal rock interface. Yet, the method produces

relatively low accuracy in rock interface identification of composite roof rock strata.

Key words: roadway roof; drilling parameters; rock strata interface ; measurement while drilling; coal

rock interface; borehole

R R TR R S O R K
et CHEER A A R AR TR 2 A
SIS 2 2 RAR L T AR AN AT D i LT
¥ e R s S RS REA G R,
FETRIESEE AT B A R R TR ) R A R Ty
W], A2FEAHE I AR TR A T ae il o
PUBK L RE Al B 0 S22 80 e R 4 ek, X
PSSV ) B A0k A A T T A A I L Al
PERTRGFT B3R SAIL R AN [R) 58 B A 0 i by AR i
FIHLK L BE , A A IR S5 5 2 5 J2 R 1Y 22 22 48
br, BRTWHI TIFZHEESECRER &, T
LGS R T ZIRe A A RN R G, WFSE T AN
SR A0 SRR BB SSHSEA
SREE A N R TN B A OC R B VARD-
HAN 25070 5 5 RIS BT 1 AN [6] 58 3 A i it
A R 2 e O RRAIE 45 H AT DU 7 R Gk T A 1)
PTG . KUMAR 250 %8 5 Fh R [6) 28 580 (4 5
FE IR, I3 AT Bl I S 003 5 o L
PSR BUpim B M AR Z A G R, Bk T
AT AT T 9 3 (] ) 0 A Y ) o A L 5K 4h R
AEIRUR A A R AR R 5, RS E
ML A B i S 80, 91 20 B 1 10F 2 850m i
fIE, N7 T LR B O Ml 2 A R YASAR
SIS HE S 3 T R K R A3 Al ik 56, BF 98 & R
Bifi o 5 TR T 38, B 0 R R K T R R el B
YR A 30T & A0 e D 45 A, T R e U1 4 0k
SRS EATIESHOCRMGR @ T a5
BRI AR o i S OO A | 2 s IR e AR A
A ISR, SR R
B AREC Rl R R G, T 1 A IR B el
B, $2 Bl O B (A R AN YR T, S
SIS e O A B 24 10 S M A R B R K R PR
R A TR T R FTAPLBE L S R B,

FHEBEE S S A0 1 SR A B A OCHE

IR R I B SRS A AR AR SR
RO, 3 A Tt J2 A U T4k . AR
A BB BT | X Le B a8 K W) R Btk | X AN A
T TE A HE G T A A TR i 1 LA
BRI AR T HAT, T RE TS 2
G EE s A sh AR IS TAEAR XD

BERS b 3R TR 3E 5 ) 2 A Lk A
P TR S e R A TR T TR T2 B
PR, IR BER S B, A AR T 4%
BB SR A R A AR BISCR . s 78 2 At
TR AE T AT T BRI, RIAES 5t i B B R
BN 5 T T2 5 e P01

1 R EREG IR A

L1 REg&E

H E B ry BEE R B A 1 R IR
PEE AT LASEIN R AR B (CRAEIR 25 Hz) Fe
(CREEMAR 25 Hz) FHFE CREESIA 10 Hz) Al T
P CREMAR | He) G H, BEHURTRRE R ) Al
15 14 500 N, AT AFEEHLOLE S, ITOT#E ST 50T
DARE SRHLOL S, B7 RSk B rh AR DLERAE . HHE
TR IEAREFEAE B19 AR AL BAAT v W), % ol A% IR A%
AL BT B RO RS Sl s, AR
i [ 5 A 1 R A B gt T O, 1 st B
THERT UG S dE 1 T sh, kR W ER N
30 mm (PRI AIER G BRI A A5 F (Polycrystalline
Diamond Compact, PDC) #4853k
1.2 FESHSHIRE

W JZ B AR ST CREAR /N T 3 mm) (B
1 42. 5 G 38 Ak R B K U8 55 452 MPRBHAC LE L
1, BARHZETINT N 150 mmx 150 mmx
150 mm, Q1 2 i, R BRI S 2 a2



25 1T A5 < BT LR 5 A O A A TR )2 SR T U Y 97

1 BERITHRESNGREE
Fig. 1 Self-designed experimental device for real-time

acquisition of drilling parameters
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Fig.2 Poured stratum model
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Table 1 Material ratio of formation samples
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Fig. 5 Identification results of strata interface with different parameters and algorithms while drilling
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Table 2 Statistics of identification results of rock

formations with different parameters and algorithms
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Fig. 6 The curves of displacement, sound pressure
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Fig. 7 Identification result of coal-rock interface using decision tree algorithm
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Fig.8 Coal-rock interface identification results

under different parameters
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Table 4 Statistical results of identification of
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