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Research on evolution of integrated stress field of surrounding rock of mining

while digging opposite roadway in deep and ultra—thick coal seam
JIANG Pengfei'*?

(1.CCTEG Coal Mining Research Institute , Beijing 100013, China ;2.Coal Mining and Design Department , Tiandi Science &

Technology Co. ,Ltd. ,Bejjing 100013, China ;3. Coal Mining Branch ,China Coal Research Institute ,Beijing 100013, China)
Abstract ; Affected by high stress and multiple strong mining, the stress environment of the surrounding rock of mining while digging oppo-
site roadway in deep ultra—thick coal seam is complicated and the roadway surrounding rock control is difficult; therefore, it is of vital sig-
nificance for choosing roadway support methods and parameters to obtain the real stress evolution feature underground.Taking the auxiliary
Transportation Lane 14103 of Majialiang Coal Mine as the engineering background, this paper revealed the evolution feature of in-—situ
stress field, mining induced stress field , support stress field and displacement filed of the roadway surrounding rock through underground
onsite monitoring, theoretical analysis and numerical simulation.The distribution characteristics of the in—situ stress field of the roadway
surrounding rock at Majialiang coal mine was obtained through the onsite monitoring; the onsite mining induced stress field monitoring
showed that the lagging influence of the mining of the adjacent working face resulted in the main period of the mining induced stress in-
crease; the pre—tightened bolts and cable bolts formed stable load bearing structure surrounding the roadway.Based on the comprehensive
analysis of the stress field and displacement field evolution, it was concluded that the increase of the mining stress of the surrounding rock
of the No.14103 auxiliary transportation lane occurred before the increase of the roadway deformation,the surrounding rock dilatancy and
deformation happened due to the second mining stress influence ,which resulted in the phenomenon of unobvious stress increase and signifi-
cant deformation increase,and the temporal and spatial revolution and interrelation of the mining—induced stress field , support body stress
and displacement field were revealed.The research outcomes provided the basis for choosing the roadway layout and support pattern.

Key words : ultra—thick coal seam;deep roadway ; mining while digging opposite roadway ;integrated stress field evolution
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Table 1 Coal pillar stress at different hole
position and distance from working face
G AN EE B AL )/ MPa
fi®  3m S5m 8m 10m 13m 15m I8m

| 4.2 4.1 4.6 4.4 4.6 4.4 4.6
| 6.5 5.5 6.8 6.0 7.7 8.6 8.2
I 6.5 3.7 7.2 5.9 8.1 9.3 10.8
v 7.6 2.7 9.5 6.6 9.7 11.2 11.6
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Table 2 Mechanical parameters of different

strength grade bolts

LS Ji e £k 0 s e TE A

4%/MPa J#/MPa J#/MPa lieing] R/ %
335 390 610 152. 30.5
500 570 745 89.0 26.0
600 650 805 42.6 22.0
700 700 850 90.0 18.0
785 785 930 60.0 17.0
830 830 1030 50.0 16.0

%3 500 MPa £ EZ 22 mm ##T 1 FHEEEIRIR
Table 3 Mechanical property index parameters of
500 MPa grade 22 mm diameter bolt

Ji e it Al Prhos i A

J#/MPa i /kN £ /MPa i /kN H#/GPa
570 217 745 283 214

x4 AEMEBENFERE
Table 4 Mechanical properties of different

anchor cables

gt ) AREAR/mm R /KN HEAHAE /%
15.2 261 3.5
1x7 45
17.8 353 4.0
18.0 408 7.0
1x19 45#g 20.0 510 7.0
22.0 607 7.0
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R E 3.8 m, TR EERE 6.2 m, AT 01kl 81 2] T AR
REAE T, IR R K BBt Bl AT 32
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WK S AP P AR AR TE
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BAUIT TS T AN TRV 558 2% 1) HIE IS T R A4l 2%
BRI 7 L P R B SR N g e AR . B
B AT 55 2R 1 cable 4514 FRLIC, 5 AT B R )
PSRN 3 TR 4 BRI 2.4 m, HAR
22 mm, FPERCR 214 GPa, JH IRIREE 570 MPa, $T4ir
SR 745 MPa; AR 7.3 m, BRI R KE
5.3 m GHE EAR 22 mm, SPEBIESY 195 GPa, il
AT 607 kN ; B AT H S HIAE 300 N - m, #i K iKH7 S
250 kN, A4 F Mohr—Coulomb ASFAJ AR H 4
SLEG A AL R BB P s 2 B 1 S 8
WA 5, O HEHER o BT AT B R A LA TR iRy 52
SN o AR BAU R AN 0 e 1 3 i %o
BT BN T35 ) R SR N T 5 03 AR AE
LA SR S T 2 ) ) HE R
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Table 5 Physical and mechanical parameters of

coal and rock mass used in model

. B B35 ETjE0A
R/ e e T B
L. B/ iR/ L1194
(kg - m™?) Ji/MPa fa/(°)
GPa Pa MPa
wa 2 650 23.20 18.2 17.0 39 1.6
I 1 500 5.80 3.5 5.9 31 0.4
A 2 600 8.65 5.7 9.2 33 0.7

ANTRVESFF (] FE B S 40 0 1 5 40 A an 18l 9 i
BT S N D AR BT R A B O A A I 4 7
W2, B TR ECR 3G, BT e FLEA TR R
B SN 13 FE N 7 XGRESE L A BB, AR
Ay A E S AR (MEFE 1.2 m) 6 AR (JA]HE 0.94 m) .7
FRCTERE 0.8 m) B FFET, [ e sl i S 40 1 )
KAEFI R 0.37 MPa, {H A FF (B FE AN [, 65 FF 22 18]35
Oy TR H3 25 SIS K A B S ARASFFEE BT 8] R )
2974 0.15 MPa, fi & 6 HLEGATES BT Z 18] 0 1 24
9°0.25 MPa, 1l & 7 HRAGHTET BT 2Z 18] 0 )[Rl A
2554 0.25 MPa, i BL o & 11 & 6 MRS FT, [ BN
0.94 m,

AN Ti) 5 T4l 2% HE B RS2 0 12 T 3 93 A R R
(E10) , BFTFEE 2 HERE 239300 0.8 0.9 1.0 m B, 4
FF5 5l B AE A TP OIY 0 S2 40 W d5e KA — 24 3
MR R HERE R R BT, BT 5 A 28 B S
J1 B INRCRANIH 5, DT 5% i 4 FE 4 2R 32 80 S Bk
B BEE BT HERE AR /N AT S5 48 T B S8 0
G AR B E Ty ) 32 B — 1A 5 (R T4k 22 HE R 47 /)
B —E R e /NHERS %) S 6 ) 33 A

31



2020 455 8 ]

www.chinacaj.net

# £ M F H# K 5548 %

YEIZER AW . 25 P8 B RR K I B 12 R A
R ITRARPE 7, W 1 B2 2B A, Dy I i

(a) HFFEIREL.2 m

(a) HEFEO.8 m

(b) HiFF ] 0.94 m
B9 f [ 4 AT 18] BE B X3P R0 ) 4 A

Fig.9 Distribution of support stress field with different bolt spacing
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Fig.10  Distribution of support stress field with different row spacing of bolts and cables
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Fig.12  The stress of bolt and cable at different

distance from No.14102 working face
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Fig.13  The stress of bolt and cable at different

distance from No.14103 working face
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