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Abstract: Under the dual influence of the extremization of drilling construction conditions and the industrial
transformation brought about by the development of new-generation information technologies, the intelligence of
drilling technology has become an inevitable trend in the development of drilling technology. Intelligent drilling, in line
with the needs of the Fourth Industrial Revolution, utilizes the theories and methods of information technology to
transform and enhance traditional drilling models and technical systems, achieving digital empowerment and digital
transformation of drilling projects, thereby becoming the core driving force for the development of drilling technology.
In this context, this paper focuses on the critical issue of intelligent rock mass recognition based on real-time drilling
key parameters, providing a comprehensive overview of non-core sampling in-situ rock mass testing technology based
on the drilling process. Finally, it offers an outlook on the intelligent development of drilling engineering. By reviewing
the latest technologies and research progress in this field, a new recognition system for deep fusion of process-physical
multimodal information during drilling is proposed, aiming to realize intelligent identification of rock and soil masses
during the drilling process and improve the quality and efficiency of major infrastructure engineering investigation.

Key words: intelligent drilling; real-time key parameters; intelligent rock mass recognition; physical information fusion;

multimodal fusion; engineering investigation

e #m B HA : 2024-07-20; 1& [ H 85 :2024-08-05 DOI:10.12143/j.2tgc.2024.05.009

EETE  RIER DTS (45 :80000-2020ZF 11411)

FE—1EE E T DU% 1996 4R A T AF AR L M I TR Ll R BRI 5 1) g b R A AR BRI, D0 1] A AR T A X AR AR = L
5, lukamodricham@163.com.,

BEMEE  ENE, 5, 50, 1982 4R 8 Bl RSO0 2 24, B3, 1 oA S 0, M 5T Rl 1, R WR 50 05 ) S B OB B S R
PO I A8 R ER T R AE X Al 45 = % 145, wangsheng10@cdut.edu.cn.

SR AR, EE L MR A5 T AR OCHE S By A R BE RN 7 i et JR [T ] B R AR, 2024, 51(5) : 77-84.
BAT Jun, WANG Sheng, LLAI Kun, et al. Research progress on intelligent rock mass detection method based on drilling parameters
[J]. Drilling Engineering, 2024,51(5):77-84.



78 BhiR T 7

20249 H

0 35

R A HE RO B R IR E R A o )
I SR AR AE A e e T B IR %5 T
JUT- B A AR AT B R 55 40 1 AS T
P Al TR T TED R 1 b BT 2% 1 ROR B A e o R D) R
Wil 5 K % A KRR TR R R L DT A R TR
FoA T BE U I PR DL R — Ay — [ S P AR R TR
AN WA Bl R R G T 2 G R R, DL CZ
R S R A 61 B0 B 8 L T AT b O b SR AR Oy B
e MR R A 0T R R Ll R R
e A DA B A 2 B R A R T i ity b B SR R
0 TR AR B AR PR AL G A Al R T Il
LA B RGN e AR AR L U e A
[ R, LA S Al 4 R B 4 e Ak R R R AL T AL A
N7 FH S B 1 s B A R — AR BB AR 1 Pl
K B B AR HABAT M 1) AS W7 R AAIF 52 5 52 B8 5 Uk
Tl s I DUE B R N T BB (Artificial In-
telligence, AT) S5 5GHER AR Ny Bt , 38 ok 92 B4R 7 i
T 1) 50 10 R0 A8 R AR S 8 7=l 1) 7 A8 T
e A KR 293 R AR 0 R R R A R
X AN ME A R & R B AR 7 X A R AT 5, iR O
R R IT A 7 ) SR HE Bl i 0T i R R ) PN TE SRR
HEH A GE e e  TE 9, R & R B T
Ay 2024 4R A E 4 I, 2 R BRI
AR S v B R B R R B N TR RE A
R IF R NT R+ 178 U ARl
TARE N EE ML G, R ALK AE . 5 Bk
i 2 G755 D R Tl i Y R AR R Y
BRI 7 1 A3 R T A% G b ST 88 A BOR R T B
SIS R B AR 08 B Ak T R VBT A A R DT AR
WAE S AL 8 TR & SR A 3R 8

LN TR RE ML 22 ) IR 2% ) BG4
B b SLah, LU AR R4 B Re o AT R Rk ok
5 R FR Oy R IIE 3 5 BE B R Ry b 5T
P/ SR TR o N iR e I PR NS
PU R i D BR B R B 0 R R — A
W S IR R R 4 A Sh AR RR AR AL
SR 1T A7 BIR T 44 o AR 00 8 P41k R0 T Rk R B A 1Y
Tia) FT, ) 7 R G A 925 52 B B s 3 B ) 2 R R AE
PR — A MR T . TR A S — 005
AR SEEERAIE GRS T TR
W T I & i 2 PR I, A SCRE TR AR 1

OB BOR S T, 54 R R Al 4R e e U L B A O
SR R R B AT, LA T B R OGBS RO A
BREVUN O A0 5 R LR R O AR R LG A
FUAR 9 B o R AR I A & OF B AT X T
[) 52 2% 3t o 30 S AT B s T, IR g5 T TR SRR
(6] B, A% SO 2% H AR W5 A7 A B9 TR) R AT T 1
AR HOR R K TS T R

1 HEEFEARFARER

H 20 it 22 80 A AR LASK , i 58 A Bi & BLA 1R
2REAE 55l BE 2 R b gl L A5 B 22 R H A AR 5
14 AF 56 RATF & BB W 2R 4 il Ao T
Tt B Al B S B0 AR DT A A L T e T (i
Hoo BEES I B R G (MWD) 2 RS B & 4
(LWD)™ 7 ) 2 fre LAY M 1% il 0 00 2 2, L ik
STz ds AR R T TR v R R T TR R LA R

FEE W, B R = P B R A A R R R %
PE T JE AR SEBIF 5 1927 T X A s b X T AR T 4 Y
AN TR AR R B, 3L T A BF 9 DPM L BIL X BG E B
P L S5 G R R S A AR AL L R AT T R GiE
WA, JF A5 TR AT DIAE R A AR ) A G
PEHE o IR R 2R A #O BB J1 24 7 ik A
T R T A A P R SR B VAR Y ) 2
T FE AT 3, 25 A S5 = R H s AR R T 2
DA AR SR TN i Ny = W o B0 By NE= 23 i NN
TE— AL UE S B el LS A A IR B RS
f14) 22 VR fal A SELAELTE i 2 e 0 i

F LgE T H AT YA e Re Bl w5
HE R AL HE A R R AR PR WA By .
M 1 A] LU $ AN [R5 B0 X 35 T i Al 2 50
R RN B A R B Bt AT T AH S . A
PES B CRE R LA G o Rl ) H oAl B R
R R A B R R s b
B BUE ST R U R T N TR g 7 —
IR N a1 R I 11 N R

2 FHMREBEEBRAAR

BT BB OGBS RO o AR RETE AN R B IR
AE fb B9 A0 AR 23, 3 2 i H0d R 4 RE AL
PO BEAL P W IR IR A T AR I AR
i TR R T S B AR S B 1
T TR S RO A R R T R Y



51 5 M AR TR R OGBS B A T REHR DN T i B 5 B e 79

F1 FEHEIESELENSE L ESEIRANNFHRIK

Table 1 Current research status of intelligent monitoring during drilling
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Fig.1 Integrated solution for intelligent drilling
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Fig.2 Construction of rock mechanical parameters constitutive model based on key drilling parameters
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Fig.3 Integrated solution for intelligent rock prediction during drilling based on physical-information fusion
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