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Drilling solutions for green engineering investigation and application

MA Yinghui, JIA Hongfu
(402 Geological Brigade of Sichuan Bureau of Geology & Mineral Resources, Chengdu Sichuan 611743, China)

Abstract: Green exploration is the embodiment of the new development concept in engineering investigation. As the
most direct means of various engineering investigation methods, drilling is absolutely necessary; however, it also
brings about many environmental problems. Through analysis of drilling features and possible environmental
problems in engineering investigation, and in combination with actual drilling experiences and research, the drilling
solutions for green engineering investigation were put forward and applied in Sichuan - Tibet Railway investigation.
The problems remained with current green engineering investigation are considered and concluded. It is advocated
that the companies of investigation, design, construction and the relevant departments work together to establish a
comprehensive green engineering investigation system.

Key words: green investigation; engineering investigation; drilling; environmental risk; portable drill; Sichuan — Tibet

Railway

0 35

T SR TR A R AT . 7R AR
BN 2 R R R A R | S 6 I R K S S5
SEAF IR P DUBE R Tt T 7Y X A 58 3 A0 52 W AH
XK AT BE ™ LR PR B R SR8 22 . AR ok . 3R
B BT v ST VU A R T S R
PG TR AR B 48 SRt H R A B R kI I ¢
B TS B R R R B T BB R U
TR .

7S SOH S 10 TR 1o 56 Al R TR O < o AR 0 R R

s B #1:2020—08—28; f&E B :2020—10—16

B Rl Aol SO L T I e R A i 2 2 L TR
A REAFAE B PRI S 0 XUBS R &R (e S 0 A 4 LA
N3 BEIR B 2% B TS HOR B Sl L 51 ok SE
AT R FIANHT T 277 5 b ol 6 A0 Bl 443 T %
IR A R JF AT S0 B, R B AT s
ERTNIUR IR =<k 7 N1 WD TR B - S AL S S 2/ I
Il Rt DR 7 PR IE B Uk

1 ITREBRERNTR
(DTG E A, TR T2

DOI:10.12143/j.tkge.2020.11.006

EER N RO, 55 DUR 1971 2L, TR, W) A foR 5 TRER M, G820 Rl 55T A, S Bl 2R AR R 55 480 BT AR 0 1] 48 780 Tl 9 41X

#iE AL =% 260 %5 ,727325209@qq.com,

BASIEE BUR AR, 0, DU 1986 4R A=, TREI, e 5 R 5 TR Loll, S 900" TR T 45 B R 38 B T4 D11 280 1 0 i 990 0 DX 9k o b = 2%

260 5 ,jia510@sina.cn,

S| AR S mAE L BT 7 AL k(0 TR S BN TR St AR R K ) LR TR G 45 R T %) .2020,47(11) . 29— 36.

MA Yinghui, JIA Hongfu. Drilling solutions for green engineering investigation and application[ ] ]. Exploration Engineering (Rock

&. Soil Drilling and Tunneling) , 2020,47(11):29—36.



30 B TR CA 8 TR

2020 4 11 A

PR, AT XA AR L 1T R IX L 2
TRF /0N TE A B B A5 L LA T RE AL T MK X AR L L T
KNI S DN S S NN N7 DY SIS o L
Fims L BESE AR AL , 7T RE 28 B T Uit S W R
E2NDIN LIS/ e T A e U =i

(OB R A, TR EE B LA B )= 2
IR B2 a2 0 L FEA AT A
Rtk £ o b b A A R
LA I A HOR B AT 2L, AT A 3 )2 Bt
PRXE B0 . 0 20 T L 28 ol 8 i L T /K L TR
IKEEZ IR

(3) R EB o B AL DR e Mo I 85 . Bl FL TR S
TE T R LN Y i 22, B L T i ) S, T A5 20 B A

O TR RN H 2. TREZEIH %
W BB AL e . AR 2 B LR A U
(VAR C7/E 7S T

I AREZ . AR AN ] 26 B A 38 T
FRIA 4 T TR B ZE R FI B PR o e T A5 22 4
X PR TR AR 0 R R T

(6) W Z )l AT TR, TREZE
TR AL B o A AR AR HORE L . S B A
A A B DX TS T S AT TR
B M Al A AR 2 B AL TS OF At
A3 Mr I 2 Al <O R

2 T i2ENERERIR VT BEIE A B IR IR R M

(D) il oz i 72« i T SE LB DL e i
R N D PO i AR B b 350 55 L BRI
I 12 i A AR AR B B3 T Y PR 5 1 A 3
LUNTIE B NS

(2B T 7 - R S AL AR B R A Rl L I
P T A H e T S5 X P B B ) 5 B 5
F DRIy A FHOR XY S BRI TG Y IR 5 P AT R AR
FEAS 25 S 2 | e 5 L AR 45 T B 3 i S K 1A
15 9% s B A 5 R B T BE S5 IO T I L S8 Ve A
S5 U 3 SR T BRI T U 5 B M T A R M SR A
Ab PR BRSO K S I E S R IR BTG G
P A T KT TS 4R AR 3 K AT
i B DXt T4 A= 175 B 352 3 A I 5 B 37 By 47 Bk Ok
BhALEE AR B AL BN 5 3203 5 il T 25 0 35 5 Y
J 1H W) i 3 R 5 s AN K F P B YHE S

A g R B 05 Y A I s AN 24T Sy s A B
P IR, BN, AR KR KT BOR AR KK R AE B R
T4 s A S5 1 3R 4

(3 A& X . H R A 7= 25 R 3 5 W A B 441
T, AR T I JBE A B3RS 5 Il B AL SR L ik S L B
VT 5 AR B 7 2 R 3 ) e P 5

3 REIRYERHRIEAR
3.1 D7 LR R H

AR SR Y S T S AR AR Ry A — A SR
FdE =R R 22 TR R it R 7 EG P TR O T
TR A IE S, hy e TR T R A A B
M, 35 B ARG IR BT Y B 0 AR AR S T —
JO7 X 55 i R T % L AR R T 4 ok R X IR BE 7 AR Y B
i) 7 W] #5252 AT A B L

T SRR LN A, B HT R 2, H AR S ),
S T, W SR AR RIE S R B
BTN W R B TNV 9275 5K L WUk R ) Bl 1
T NA9 M BR3P 2 BB T = A% b S A
F AR s 5K FH B 2 B 1200 vk 45 O w8 0t T 2 {1k ik
B FNHE AR AR 5 3 h B PR ML AL 4 R B Tf A Nl ad
S5 SR BN B AR 5 e g B 20 B bR sh Al
s i ik DL b ERG R, oK DR i T i R e i
TAE S DT S5 KRR 82 1 9 /0> ¢ Y8 114 E % 24 5% 119 5%
M,
32 HEAE =R AR A

RIFE i 37 3 i e 2% o A RN R ) o Btk i Tk
P CRE O B 05 2 i 72 CR 5D B, it T 41
ZUE I W1 A5 i L3k R oAt J7 X7 vk BT 55 O
T 1l A LA F2 1 i it
3.2.1 k05 i 4 A AR RS it

(1) 72 ) P98 A2 37 e 0 0 45 A O o 2 B A ¢ €
B ER A BT v R0 AN 00 RN e 22 I EL AR it R 1Y)
S % AR B TR R sk,

(2) B I I 1 fige S AR ) LG 5 KO L b T
b T 45 L RIAL) S S5 L

() E T H AL MK HE d i TR H & e
L, LL PDCA G ¥R G S5 A A L 38 sl A3t
KB AL AR BIAL A A B R B 7 B A 8
AP T LR it . A 7 e T H B K
B PR ) VA 5 N 2 T8 A RE L WA e B 5% H A
AR FB .




AT B 11

TR 4 - (0 TR B B B AR S T SRR R S ] 31

(DO P REIL B A5 &%, W& 4 FC B 0 % 4%
B, BRE o RALAL 5 e A B Ak i 1 A (o 280 4l
Bl Seib 52 (H 1 & BAT 3T 7 B 0k ol B P A AR
A HAREY bR PRI AR T .

(5) R i ) FH A 3 L N T8 % R X R
FH A48 (8 T8 ol M A 32 i T 5L R B /N BUAR i i i a2
a5 4 B LD X R E IS

(6) 7 F L 19 8 FLF 75 R FH U0 43 1 R O
Ha OIHI Y 2 g LA HE RS AE O — i Ty B
S0, SUH TR L B g . Sy T FEE SR LB
B S MO R TR RX R B 3R T
b 1) il FL 15 28 G 0 201 ML T B 2 . TR B Y
Bz AT BT DA S R

C7) AR B 85 v e i 7K A 8 R K A 2 () 32
R L T HEOR I B e L ED .

(8) ] g2 B AN AT 40 1 3 Hb B0 5 LR

(9) 37 b 7 I TR7 37t 3 5% o PR 9 1t A a0 2 D) AN
WE . Y A B R A d HL AR O 5 B
FE B )R R it TR

(10) 7 M B 3 15 B 25 4% 5l by AN A5 (8 F B 57
Py B F i 3

DA KA RS R Y AW .
IS JINPRST IR ZPTBZS NIV e

(12) FF e 35 55 5 140 RS [ 2R ) 596 3L Ry 2
JES:E TS0
3.2.2 i T AR i

(1) B PEAS 2 47 3% 45, B 1R WL I VS i 55 i
FEL L e AR A 1 R AR A AR A

(2) JRFEPEN WA O A IR Y TS5 Rk
T B 3] 24l e b PR

(MR AS A FH B . A A5 1) G 7K v 4 £ 1%
FE) . R H N A A RE R R R R R

() SEHE b 2 s K Bl itk . 5 4% b )2 0
b N EI 7B NG R 7/ B a7/ B N VR LY
Fpo el

(5) Z 386 08 B B R OM B RS

(6) Bl &5 4 1 TR FL AL 2 CEE AT VB HL B4 8
FESE BB R DL TR L . B 5 4 i 3 R B
FET R G E R = A BUKS 8
A5 M 5 i 5 R

(T)BR L & 8 FH 0 3 5l 2R 20 U5 Bl B, B 4l
L 48 RO Bl HL AL 8 0T 35 T 45 bR B AL L, DLEE

MWAFE T, EEA .

QA RIOO W ) iR H . R A 6 )2 7] ik
H.

@ ZECL = EAE R R, & M T RO M

ZE

@ DU A4S % P R B &l H 38 TR L
T L ik R it JEOIR 1 SR g A M B 1 2

@z G FLER RS BOOE R, nTHTHk .2
1) =1 QTINE

OFEF AR . 28 H T S B 4 4l 3k
Bl iE , £ BB BRAE . B 2 W0 LR AT 85 AL
JEIGO B H R BB R EFLNE DR E S, 58k
BRI AT AL By RE P T AL
THOE,

©/NORIBFFEE R, TSt sl B, m
Bl 4E

O f . — A N TEAE b BORERS  3E T
FHAHER] ~THN0 L RKMZE X2, &
FLEREE — /N T 45 m'

@ HoAth B BUIBGO B . i — ol FH 1 3 b ¢
18 7 10 U el ELD

K T A AR B LAY S W 5 Ve E i
INHRARIE R . £ 5 A Ham A N R TR A

(&) i £ il Ab T H PR b PR B, (35 i
/N IR T DA N

(9)#7 RE T & Y E 25K, noR - — JL 2 AL Al
) B AR A
3.23 EYBE5EEE

(D AZZREAL L B 1k 75 Y Rk £,

(O ERBE AL BB E Y.

(3) V4 b b S K 5 T b A . O e T R AT
1Y R A

(DOWMAZER, N TAHEAEY) .

(5) S 5 40 5 B A7 %) 42 v 38 L A s 22 TR 2 H
) 115 50 38, 7R AN FLOF B A TFAZ S TR B

(6) 43 2 T B A 15 X 3 22

(D5 EFL/NGE R, BZ5 RO T AR Kt
FETDEG R .

8 LR T B NEIR NI 1 R,

4 BB IEREHEIR
T A N B BR i A 2 2 AR BT AR TR Ml B AR A



32 TRH TR Ch Al i TR 2020 4F 11 A
| e TR SR |
|

i CBRAD BT iR B D
S o+ ot rr 1 11 [ 1
MEEIRE fit| | wl ||| E||E BUIEL | (Z] [l (5] |
B | R R US]LED VB | (| ] ] e (R k| || (B R
Bt Ll L] () CEELEL |5 L] (| ) (2] ) B e ] (%) |
2 tm) o R VR 2L (S L] (o] | ml [T |5 E| el ] |R
N R RN R R A R A R AR R
AR ST A A b AR A1 1 R S I A I DS I 1
Stel el el Ui el 1E] &l |2] (& (] (&) (5] pel %] ) (=) (5] |"
SUlml | LB GE R (e (] | (] (S]] (R E
MLl el [ VRL | || LED L | L] | () (@] 1Y (m| (k| [E] |
SUTAL ] (2] ] | (e s | (w ] | ] s LR s ]| (2
gl |2 (] [5] |4 ARk 2| | w| | K NEEIRE:
wl 1] [ | [# o] [ | TUE R 1 e
Bl k| | B | (K A| R )

Bl SEIREHRGERIEFR

Fig.1 Drilling solutions for green engineering investigation
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Table 1 Applicability of the drilling rigs
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Table 2 Drilling results of EP200G and XY - 180 drill rigs

TIX LAY BRI /m Jite T3 e/ d
1 EP200G 46. 5 3
1 EP200G 45.0 4
1 EP200G 46. 0 5
1 EP200G 51.0 4
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1 XY - 180 60. 0 12
1 XY - 180 60. 2 8
1 XY - 180 60. 4 5
1 XY - 180 61.3 8
1 XY - 180 61.7 6
2 XY - 180 38.2 4
2 XY - 180 38.3 4
2 XY - 180 39.0 4
2 XY - 180 38.2 4
2 XY - 180 40. 4 4
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Fig.2 Efficiency comparison between various drill rigs
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