EERTUHRREES (cmarmum)

"HINA COAL INDUSTRY KNOWLEDGE SERVICE PLATFORM

HEEE DAL

FRERE AR T AIIRARSS £ & www.chinacaj.net


http://www.chinacaj.net/i,2,414971,0.html
http://www.chinacaj.net/i,2,414975,0.html
http://www.chinacaj.net/i,2,416340,0.html
http://www.chinacaj.net/i,2,418104,0.html
http://www.chinacaj.net/i,2,416341,0.html
http://www.chinacaj.net/i,2,418101,0.html
http://www.chinacaj.net/i,2,419256,0.html
http://www.chinacaj.net/i,2,418760,0.html
http://www.chinacaj.net/i,2,418758,0.html
http://www.chinacaj.net/i,2,420438,0.html
http://www.chinacaj.net/i,2,399128,0.html
http://www.chinacaj.net/i,2,399154,0.html
http://www.chinacaj.net/i,2,404949,0.html
http://www.chinacaj.net/i,2,399156,0.html
http://www.chinacaj.net/i,2,402855,0.html
http://www.chinacaj.net/i,2,412429,0.html
http://www.chinacaj.net/i,2,402906,0.html
http://www.chinacaj.net/i,2,404946,0.html
http://www.chinacaj.net/i,2,404947,0.html
http://www.chinacaj.net/i,2,421231,0.html

www.chinacaj.net

F48BE 105 R B e BOR Vol.48 No. 10
2020 4F 10 A Coal Science and Technology Oct. 2020

EI

(10) :52-59. doi: 10. 13199/]. enki. cst. 2020. 10. 005
«  ZHANG Hongtu, LI Yang,YAO Banghua,et al.Time—dependent viscosity diffusion model of cement mortar grouting
Eh-ﬂ for gas drainage borehole sealing [ J]. Coal Science and Technology, 2020, 48 (10) : 52 - 59. doi: 10. 13199/

B E S - onki. est. 2020. 10. 005

ELATH REGFLE FLK R R I E R T IE 8 B B

kER? E W kAL E R
(LRI TR IR 48 PUITHL BT 5 RO P S0 28— A AL A M R S SR S B B 3k TR f3/E 454003
2.8 i B A A 7 5 Y T R ORI A S AL A R R 0 TR BEFE 454003 ;3 R B H AR BT B BRA R %424, 63T 100013
4.7 e R AL T AR AT BR 2 W] S SUBER™ Tl 1 FH 471800)

"E SRR A B WIRAE A5 Tl R B AL B FLK JE 0 3% 66 BE I AR PR OB R [ ] AR B2 R 2020, 48
"

OE A EATRN AR SRR R E R I IR AR R E R A B R A, F IR R
R BT M S AR EY B R R AR F) SRR TS 89 vm B AT R A SLOR IR B 3 3t 5L
FEE AT T HOBEA R COMSOL S AABEBB R AR Rl ERE A T8 R T o A4 IE S £ & R ik
FEERTMAER T BCERE L RGO a AN SRS R RIEIIE, AR EREAN . QDR
RAESURRA R FH LA AT Ty R 2 SH 8 T RIR AN MU BIERE A AR L 6y
Foty T VAR A E A E R A ORI R AT TR QKR R A 0.9 B KRR IER AR BT TR
BRI FE BT R KB K, 2B H XA K, QORREEN TR R RT HCCRA A
EACIE D3 & J A WS BT Y Sk & R AN S R NG L Ee O (P T 1
B TR IRAS R Y AR G I E PRI IR R T 4o AT ILERE A A 1.4 MPa, FRERTH
Bt — W RAC KRS R 2 R I Iy AR S AT R AL LR 2R A0 2 4%
KR ERE )RR T RRY BRI RO A AT R
FESES TD712 kARG A X EHS:0253-2336(2020) 10-0052-08
Time-dependent viscosity diffusion model of cement mortar

grouting for gas drainage borehole sealing

ZHANG Hongtu"? LI Yang’, YAO Banghua'*, WANG Mian*

(1.State Key Laboratory Cultivation Base for Gas Geology and Gas Control, Henan Polytechnic University , Jiaozuo 454003 , China ;2. State Collaborative
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Institute, Bejjing 100013, China ;4. Xinyi Coal Mine ,Henan Energy and Chemical Industry Group Limited Company ,Luoyang 471800, China)
Abstract: In order to accurately predict the diffusion characteristics of cement mortar grouting and sealing slurry in gas drainage bore-
holes, and considering the influence of time—dependent viscosity of slurry on the diffusion of cement mortar and the effect of stress on coal
deformation, a time—dependent viscosity diffusion model of cement mortar grouting based on the theory of grouting fluid—solid coupling is
presented in this study. The time—dependent viscosity diffusion model of the sealing viscosity of the drilling cement mortar, using COMSOL
numerical simulation to study the distribution characteristics of the grout diffusion under different grouting pressures and considering the in-
fluence of the time—dependent viscosity of the grout on the results of the grouting diffusion range, and the field test verification is carried
out in Xinyi Coal Mine. The research results show that; (DThe time—dependent diffusion model presented in this study comprehensively
considers the influence of slurry viscosity time—dependent and grouting pressure on coal deformation, which can more comprehensively
predict the slurry diffusion characteristics during grouting; @When the water—cement ratio is 0.9, the cement slurry grouting effect can be
achieved and the corresponding cement slurry viscosity gradually shows an exponential growth with time; @ The time—dependent viscosity

characteristic of cement mortar slurry plays a direct effect on the spreading range of the slurry. Considering the time—dependent viscosity of
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the slurry, the diffusion range is smaller than when the viscosity of the slurry is considered as a constant slurry; @The actual verification

effect of the cement mortar diffusion model with the time—dependent viscosity of the gas drainage borehole shows that the optimal sealing

grouting pressure is 1.4 MPa.The research results can provide theoretical support for further optimizing the cement mortar grouting sealing

scheme and improving the quality of gas drainage borehole sealing.

Key words : grouting pressure ; time—dependent viscosity jradius of slurry diffusion; diffusion model; gas drainage

0 51 &

SRR TR E T E A BB IR TR, Wk AR 3R
2025 AEREVRSS K o LA AR T 50% . BE TR
HROT IR A H £ A vk , 4 H TSR 20 ] R4 E | K
SRR T SR T e 255 o ot R RS 5 FU A 28 HE 8 e &
GBI ER B B PR B, T2
FULT B i S U s i S O BB T B, (HK
HAG BLIYT IR S5 R S R B, 3 BT R kR
Wik B, 3 AR FUIYT R R AR AY 32 R R S T
FIE T2 DL S FLAN o L 7 vh N 338 I 1
PRI IR A P s AZE R B A 3R 3h T W I A
SR AAIRAE M, TR I FUITHHoR R

JK U8 P T SR S 5 BB M S
YT BT, — T, e E R
FEANAT R /K PR TR SRR LB e AL R
0T A IR ER K VR 1B AR R ST R Eh K
PIBA XM R S EELE AT TH] 2K B FIT R s
FERYRENR , TEFFRE' FEE G Wids— 1 K Je S
BLT 23N T PD SR, RIS T — %k
WRTESGE AR, 55— I, AN [R) A9 27 38 DK 56 1 a5
BUE T HRBAE RN Y B e Bl b, T
IR T 3R T KB BB R 10 A
Btk BRI JF R T K LR oL
PROFSY  $ TR =Rt B R IR T R
PHEER SEKE DR ER, BROLED % EHE
T FFE BRI R ) ZE 0 8 B Y O Y
S AP BN ) A 28 T TG VR R B 20
R EBEY BOIEA T, M TE T
VROXH 4 B 1 3 UG B 08 1 785 S5 VB TR AR Ay
TR TR AT R X AR L PR S5 44 S8 385 R 5
M), SCER[ 11— 12 ] WX S B (LR B BHLK
i SRS AT T AR,

SEFRES S R 22 100 /R A
(TS AL X (AR T8 35 S TR G T8 7 A 5
i, E— AR WA RO O TR, B A
P SN B AT, TR R B IS [ 38 T 4 K
X — BRI B 23 7 A — e S, XHIT
R [vi) i S35 T 8 B IS AR A DA S 3 TR 7 A I A

SERIE TR T ARSI B T2
BRI AR 5 PE , f2 Hh—Fh % K e b

RIS PE LS TR T A R AZ SR R i i FO
HritoR B AL R EE S K YD SR, R HT COM-
SOL BRI AR SR E AR HOY HRE
S, A RRIERD I BE AR DL kA T
TE S A7 B RGBS 7 A ARSI T S PRt |
it T AT RIS , XA AT iAo
BRI RS PREL AR AT SR 848 T

1 FENTHEIGERNE

B 2 R AL T B 1 A4 2 0 37 2
FIUE B R 72 A 1 B B ) R R 2,
RS R R R B M 2% | T A S
S RME LA I R SR s KK B 3
RN HERRAT R E F R {ELK K ek 3 —
SEEFELI | SOEE I1 o e K  1 9 R AAE
BRICHETE , BRI LA S B B LAY
S KRS AE AR LS 0.9 B LA I T i
PECT B, KR 0.9 07K U T3 B e B
AL B

SR NDJ-F 7 & 6 6 i 5000 7R 1 A R
HO AP T K VR MO A, 450 5 min 3523 —
VO . IR R P % AR 26 °C L KRR
TLATLR RN 2 ST A HE N 60 o/s ¥k
TR HE 7 0.9 19K Y535 B 1 T ) f A B 170
i W S P 1 R

210
180+

7 150}
120+
90
60
30

HRIFEL/(Pa

0 15 30 4I5 6IO 75 9(I)
5} [8] /min
1 A&k 0.9 KRB KIS E b &
Fig.1 Time-dependent viscosity curve of cement

mortar with water—cement ratio of 0.9

HI T 1 AT, B I 1] A3 7K eI b L 1 48

53



2020 4F55 10 H#A

#EHMFHAK

www.chinacaj.net

548 4

BRI K ARYER S AR O, 015 15 2 KK
Eb R 0.9 MK P RD I B FL A B 0 26 B ik AR 1 7
5 BE ISP AR 1 T R AR R JE AR S B T BB S A
T AKIKEE R 0.9 B K YR 03 Bk 1 I AR 1
i =13.530e"""  m MIIEFEE ¢ FyFIE]

B XA DL SEAR 5 . QXN I T 45 1n]
[FPESAAR ; @ BER R FLBR A 7, H oA 45 1 [) P i Pk
R FESN TIVER R AR S TR AR ; @MY B fE
TLERAL/ N SRS R 2 @i 3 i v 2 R A
ANERAEARAR 3 B 5 W T B A AE B AR T (O b B B
B ]G R ), AR G ZR AR E R4

FF AL A O R A ARk
A1) [E) PR SRPE AR  [] Bh 220 25 T 0 5 ), DU) 285 8 Bisf AR
L1 g RIVE (I

1) R S fih e

E _, . E P,
2(14) ¥ 2 (T (122 ¥ V) H =0

E vy E 9P _
2(1+M>V uy,T2(1+M)(1_2M)V(Vu),)+n 3y =0 (1)

E _, E 0P,
21”2 ) (1) V7O
K E AR i MPasu ATARA s u,(i=x .y .2)
FRS ,m; Py T T, MPa, n NS FLBRR

2) AR LB n B Sh R R

1 - AP
n=1- n{l —} (2)
1 +e, E

S g WA TLI R 5. W PRRIAS s B
RFHEG A MPa; AP N RE 11 5182 iR
hzE ,MPa,

3) FIRAMF T UHBIER K SR ™

B K, e, AP (1l -ny) }
NN
K K ARIHIRBER m?,

BB RN SER N Z LA
P ERE G B w R, WA .

g Iy

s

de,

’n (4)
K, o KB BE kg/m’ s 0 D9 S HOH B
m/s;a A PSS A S WBEA IR R AL

2 JKiERMRY BEERM

AR S5 41— 2 R L

72 K AR LA B 3 FH i U FLIT i R B LR , B4

FLEAER 94 mm, BiFLEEE R 30 m, B9l 1.2.3 Brk
54

P,
peS T V(pu) =-pa

JEA 15.8.7 m, H AR A B w2 1] 43 A K
BRI TS PRI —30, Ak e 2R ia 5,
AR DT T Ry X6 R T A T AR A S B B |
B =342 100 m, 4Nl 2a ir7R, 10 ABCD A'B'C'D’ |
BB'C'C N2 5L 16 ABB'A' .DCC' D' 43531 Ay i
JRIE e L B 1 ATAEE" H HDD' 1 2 X FR
11, 9N G'GHH' } 4538 KA, 16 F'FGG' A 4538 ]
Ifl, 0] E'EFF' A5 TE T, ForP &AL 2 ARG FLIERK
B BRI 1,

C!

>

Wiz
S

iy ATy ATAY v
ATy e
TONOATRAER
AV AT,
ALy ATAYAY
RO
N
AN

S
TRV Y
SIS X
AVANANANAVAN,

N,

¥
/\
K

SRR
AV AVAVAVAVAY,

AN

(/!
S

A CATAVAYE
~7
AV AV AV AVAN

avares

“’tﬂ‘

VA

WAORAS

OO T

T,

""A%A A
Q

ravava
VAV AVAVAVAN,

7
5

L
NI
ALK ANDEAD
NG A"‘v"!:‘ﬂ'ﬁ#,n“"
= ‘VI::#;A"‘"
e
B sl

(b) BRI W%
M2 #MAEDFREETE

Fig.2 Schematic of model boundary conditions

x1 BEBREHERE

ANANAVAVAY
X

Table 1 Model boundary condition settings

I J£71/MPa (DR AURS
ABB'A’ 0 I
DCC'D’ -7 A
BCC'B 0 iR
AEE'A’ 0 R
HDD'H' 0 X
ABCD 0 I

A'B'C'D' 0 M
EFF'E' FGG'F' .GHH'G' (J\if) 0 S
AL 1 0 R
EifLEB 2 -1 R
EEFLEL 3 0 E:S|

XK E BT SURE IR BEATIREA T2 S 2



K2 P45 < BUATT SR Al AL st FL oK YR b 286 o e A e - O

www.chinacaj.net

2020 455 10 4

WO 7E | AR P 2 80sE BN S B, AR S5
RER/I

HIREE p./ (kg - m™®) 1 400
WL p/ (kg - m™) 1 300
R 13.53¢0033 1
WIHRALER n, 0.18
YITHBIBETR Ky/m? 8x107
TARALE 0.24
JEARSPERL R E/Pa 2x10°

S5 B B RY K 1) B A, ) AR A LR 1
COMSOL X /7 R4 73R fift , v AR B[R] KK L 4%
PE T BRI AR . B S R A 2 000 s,
PR 24 70 5 40 Ak, TR A UG R 1 40 i B 0.5,
1.0,1.2,1.3 1.4 1.5 MPa, T F KB & (1

AR

| \

L, I ‘

| |

| |

| =10s |
: } B
| | 1.0
| I #0.9
: =100 5 - fos
Y x | | 0.7
I I 110.6

A

Ly T : } 0.5
| =500 s I 1104
| } 0.3
| : . Moz
JA3 | | 0.1

\

: =1000 s | o

| \

| |

| \

| |

| T r/zo0s |

() VEHRIES11.2 MPalt SR U it

FEAS) PR 7R 1.5 MPa, PRI BB R 1 3 T
WIS 1.5 MPa,,

3 RELERSTETR

31 ARFEENTERT SRR

XEASTR) 20 6 0 B Hild A2 A T A A
VAT T « Bl 1, 3 Bl L H AR — 8 T oo, AT
4 AT =S ] AL BR 4393 2 (0,50,0) |, (100,50,0) |
(100,50,100) F1(0,50,100) , g {5 T~ — 2L 23 bk
FLJE L 3 43 A O, %ok A [i) s ) o5 3407 ‘5 A 1)
T AT M, BT HREIZP6 LT R 12 0.2
MPa, K I J )R T 0.3 MPa AE 3K 8-
O S R 3 FiR

A, K
,,,,,,,,,,,, .
|
|
=10 L
| TR
\ 1.0
} 0.9
=100 s | 0.8
\ 0.7
} 0.6
| 0.5
=500 s \ 0.4
| 03
\ 0.2
\ 0.1
=1000 s } 0
|
|
20005 |

=100 s

Y x

=500 s

=1000s

I
|

I

|

I

|

I

|

I

i

I

|

I

LT :
|

I

|

| |
R
i

|

|

I

I

I

I

(d) VEHIEF11.5 MPalit 3 #is il

W3 ARERESTRBY #zH
Fig.3  Slurry diffusion clouds at different grouting pressures

55



2020 4F55 10 H#A

#EHMFHAK

www.chinacaj.net

548 4

SRR T N R ST AN b A1 Eia: ¢ €]
L YMVESE R 1o 0.5 MPa I S0 R AL g 1 52
FRAA , TR R 59 8% J1BRIE 0.3 MPa
SRR, R 6 BEME LABK S 3k — 241, PR A
10 s F3 2 000 s FEEAERGFLE B0 /N, 3
SRR IR B 25 RN K IR R T R
1.0 MPalif 34 HOE I 7E 0~ 10 s B #2 0.5 MPa
sk B S8 48 A, I 5 3 R ) B SR 8 T, 5
VI PR I S 30, 24 % R s R) 34 i #) 1 000 s J
WY ORI R, I AR R F] 2 000 s B, K
W B BBl T S N 1] R 1 000 s B s, B
BRI B8 S E KR T 1.2 MPa DL &
1.5 MPa i}, 5E3% R S0 1.0 MPa B AR5,
ERA7 T SN Bl SR e AR WAL b N (1F: by NI bl &
— R B BB AT AT, DA R B 2
HE 2 BT R ALy T R — R (&1 4) | i3 [a]
50,500, 1 000.2 000 s 1Y AS [ 1 3% 7K J1 R 3

Lo — p=.5 MPa
1.4+ —P=0.8 MPa
Lol T P-10MPa
: P=1.2 MPa
£ 1.0} —P=13MPa
= —P=1.4 MPa
=08 —p=1.5MPa
0.6
o4t
0.2}
0 L - s | L ),
-5 4 3 -2 -1 0 1 2 3 4 5
Z 45 FLEE B /m
(a) =50's
1.6 —P=0.5MPa
| —P=0.8 MPa
L4r —p-toMPa |
1.2+ P=1.2 MPa A
. —P=13MPa [ |
£ 10 —P=14MPa |
208_ —P=15MPa |
_R .
# 0.6
041 _____ L\ _03MPa
02k = 0.45
=1
0 J’ 1‘195 - i n " = 777
-5 4 -3 2 -1 0 1 2 3 4 5
BENFLIE B /m
(c) =1000s

. —P=1.3 MPa
€ 1.0 —p=14MPa
= 08| —P=1.5MPa
_R, .

Fe 300 At BLHEATHR L

(25,50,49)
1

| I

T ]28.50,39
\ QRSEINY

\/
y

0,0, (;C)
M4 HEZAFE
Fig.4 Space sketch of section line
W R 17 0.5.0.8.1.0,1.2.1.3 1.4 1.5 MPa
UL, S T 7 LR FL O il 2 R X Bk g 222 X Bk
1A (B 5) SRS 1 T 2R HRE 1 24 B
e ARWALOR I NiTh: L

161 — p—0.5MPa
14} — P=0.8 MPa

|l —P=1.0MPa
: P=1.2 MPa
%‘Z’ 1.0} —P=1.3 MPa
— P=1.4 MPa
5 087 —p=1.5MPa
H o061
0.4+
0.2r AT
V22
5 4 32 -1 0 1 2 3 4 5
BESFLIE B /m
(b) £=500 s

1.6 [ —P=0.5MPa
| —P=0.8 MPa
L4 —p=1.0 MPa
12+ P=1.2 MPa

05 =4 3 2 -1 0 1 2 3 4 5
FEEEFLIE B /m
(d) =2 000 s

A5 FRELEA T4 DL RE A A

Fig.5 Slurry pressure distribution around the borehole underdifferent grouting pressures

i y %l 0.3 MPa 4b, BU—F47F « FliJ71n 4k,
I 5 R T 5040 i 228 s 852 2 o BRI AT S5 300 9%
WY B R, TR AR 50 s B, R E S 0.5
MPa T HER K 0.3 m, T3¢ % S8 1.4 MPa
TR BN 0.9 m, BEETER T S B3k, %
WA HCP AR R I K 5 TR ] 500 s B IR
JE 153 AAT U b L O B S X B A, ST B
FREEI B A 50 s B Tk, 138 K 41k 0.5 MPa

56

W BORER N 0.45 m, YTERK E S8 1.4 MPa
F Y B R 1,95 my 43K IHE] R 1000 s
BF JBE 1 50 AR i — 20 s R R J1 2 0.5 MPa
I HeE AR R 0.5 m, T 1R 1.4 MPa i,
R BEAE R 2.2 m, WY w2 A
T BRI 5 2RI E] Sk 2 000 s B 2R
BRI — 2B K I E T 0.5 MPa B 23R
BeEAEHR 0.52 m, FERK K TIH 1.4 MPa B, 3K



K2 P45 < BUATT SR Al AL st FL oK YR b 286 o e A e - O

www.chinacaj.net

2020 435 10 HH

AR 2.45 m, [FIET IR o 48— R Bk —
HANEE , HIE 6 R, BEE TR ] A3 K SR
TG AR FL PO R RFR A0 S B R e K
AN, S AR B KR — s YL P 5 Lk
B TR A TR AZ IR BR R S8 1.5 MPa, 2y
G R I T S PR 2 15 DA e A 2 1) 3 B0
PEAS T R | v S I S I A 2 A AR A SR ]
%ﬂ,ﬂ%ﬁ‘%ﬂﬁﬁﬁﬂ? 1.4 MPa,

—4t=10s —1=50s

— =100 s ©h=500s
0.87 —#=1000s ——#=2000s

—— 1=10s —— 1H=50s
0.6F —— =100 £©=500s

——1©=1000s —— £©=2000s

ZHGFLER B /m
(a) ¥ JI291.0 MPa

L4y —t=10s —1=50s
12 — =100 s #=500 s
: —46=1000s —— #=2000s
1.0F —— 6=10s —— 1n=50s
—— =100 £©=500 s

——5=1000s —— 5©=2000s

Z 4 FLEA B /m
(b) I IETIN1.4 MPa
t,—25 TEIR VR RN B I R M S BT (19 T 3 ]
£, — VSRR P R W BT 1 SR s T
B 6 A Bt pe x4k 3L R 4 R oA B

Fig.6 Influence of time—dependent viscosity on slurry

pressure distribution around borehole

3.2 RHMFERITMREREY BEE RN
PERGAL 2 Bl — 2 AL AL (1 4
AL Be k) , o0 BT 26 018 1.0 MPa F1 1.4
MPa BN [ [ £ B 5 0 43 A I LA T4 HR (7]
i TESR AU S BOR U S OU T, 4 28 MR B
BRI R R IR B SR WA K
VR Bt [R) A Ak B R MR, % ) — o7 B AR T
T35 JI7E 1.0 MPa F1 1.4 MPa 544 F 3T 14045
Wt o (1) 72 AR AR 10 2R A7 H B, X A ADL B i 2 A T 43 B T
AR SRR AR M S T WSRO T A
AR SR — B, BEE IS ] R B0, S %
]G LM B, ZE IR R 100 s N, Z JESME AL
JEE S 72 P X SR R4 ) S i I B . DX i) 5 3 S B (1]
KT 500 s LU I F0Z R RE 5742 Vi 00 52 i 128

B VRS T 1000 s S5, BB Y BN
e B, & 6 AT, 7E % R R ARk
SRR N AT € S Y W N % 1) e X e T T/
AR,

SRR H A 55 v B e AR5 R, VR A A
BSR4
TR B R B T I ) A A R K R D
R SN iE— 25 AT, 3R PR 0 Je Al e 2 i —
A FEOKJER Kt — LY ot f b R R
B4 B U1) 1% 28 T I Jee A it 5 [ ERF 7K 8 3% 8 [ A K
FA OB FE R 0K 2 5 BUK Ve P 3K HIGH 3 0
Y AR A R R K YR BURL 22 A 4% B
FH 2025 S ECR W 1 3E— 259 80z BH, AT 52 g 47
BOERE, R, e sebri it f v K Ierb I 3 &
SR AR 7 A B, R R R B AR Ak Y
LT Y B R B BB AR B L T
M3 HCE AR N,

3.3 HUFLEIE

PR 37 50 T 3 560 5 0 Y g A 9% B TR SO
SEZIRER 471 m, R FLELAE 94 mm, HALKEE 8
m, FFLIREE 15 m, 305 A v R B Y e 48
WL FHSRAY 3 AN B LAY FOIT AR o B 8 i
B AT L e S A B Lo L ST B R i s ],
o AR O 2 LTINS R E K R R 1.0, 1.2,
1.4 MPa 9 9 /MR B ALY BUBMARFR 73 %k, 4 6]
4 d WIS 1 S 77 d, 12 SR AR B
FLXT 7 0 P AR 3 B8 7R 1 39 ) S SR 0 126
20,9 A FL Y 52 DN B Hr v B e A L AR 2,
IR B0 R P 4 FEK O HE R 0.9 HEAT 2R TRBC
B SCHET B B R B R AL H ALK R 1 R
1.0 MPa, J IR 6 15 22 1 30 TR 1 20 il B8 /E 1.0,
1.2.1.4 MPa, %% 3 R e 7 Bl FL EC i 7R A
SPECEEE, E 7 PR,

2% 2 A& 7 AT, Bl FC TR B i) ) 4
BTV BE S80S < S 7 1.2 MPa il 1.4 MPa
BF 3 AL BUTIARRR S O 2B W 8 v T AL
JEJ1°4 1.0 MPa 19 3 /NG FL U AR B0 807 2418
AHALTF 1.0 MPa 38 FE 7158, Bl L BC T4 R AR A
B T R A B 1 I R e O TR 3
AR IEAT R T, B 2K T B 1.0 MPa 3K )
1.2 MPa il 1.4 MPa J , BT oR v B A oy H ol
1%, TR I AR PR OB 2 TR R R B AP
UM i A A T) P 38 R RO B B R AR RO K
T A AR v T B S IR R R A RH T, BEEE TR A 1.0
MPa 735 i g JUDHE LA 2K 21 40 1) st FLSCR , ik 3

57



2020 4F55 10 H#A

HEMFHA

www.chinacaj.net

548 &

WUAM BALACR T B S KR Ty, B 7 v,
B0 R A A AR 000 45 R — 35, BRIV B A R
FlENGE I3 A7 A R Y g e A N R o A AW
9Kl BALSOR I B, MiER TN 1.2 MPa
F1 1.4 MPa B, X107 ) BC 3T Hh R v 8 3 AR 4 BE AR
— 5 (0AE BT R HE] R 25~ 50 d B FESR R 1 R
1.4 MPa [F) LI 34048 1.2 MPa (H) LA R

BER,

3 2K U ST SR R A A IR B LASOR 1 e &
S VRITAHE TT 2R U J22 B 35T 0 R AL 0 B B AR K e b
Y WO AT LUK 5O G0 24T A3 2 )
A FEASE R T 45 S48 5 R A B T S 8007 A 550k
1o FUTHSRCR BB 35 ) I i o, 1L
BRI B S 1.4 MPa,
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Table 2 Gas concentration monitoring

EEFL A IR B ] ) B3 A ARG 40 %

Eaes 1d 5d 9d 21 d 25d 29 d 41 d 45d 49 d 53 d 57 d 69 d 73 d 77 d
1 93.6 91.5 85.5 70.6 57.0 57.9 50.5 52.6 52.3 41.4 48.0 40.3 44.1 31.3
1 97.4 95.2 90.0 85.2 84.4 82.0 76.0 76.5 75.0 65.5 64.0 58.5 55.5 54.0
1 98.7 96.2 92.6 88.6 90.0 84.0 80.0 79.0 77.0 72.0 70.0 62.0 59.6 57.5
2 92.6 89.9 84.7 79.6 67.0 63.8 48.0 46.0 40.4 41.4 36.4 34.2 33.0 32.7
2 100 96.9 91.7 82.6 88.6 81.6 67.3 72.3 65.9 65.6 57.3 49.8 49.3 49.9
2 100 96.6 94.2 87.8 86.3 88.0 71.4 73.6 71.5 62.3 64.7 53.5 51.7 52.8
3 100 97.6 87.4 73.7 60.0 60.5 47.4 49.4 49.6 38.5 45.6 37.5 41.4 30.0
3 100 97.1 96.1 89.3 87.5 83.1 79.0 74.5 77.7 76.5 72.5 59.9 56.3 55.4
3 100 97.0 92.4 84.9 87.5 85.7 80.5 82 75.0 70.5 61.5 52.5 50.0 49.5
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Fig.7 Average value of drilling monitoring under different

grouting pressures
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