F 435 %64 L ARBEXFFROEAHAF RO Vol. 43 No. 6
2024 4 12 A Journal of Shandong University of Science and Technology(Natural Science) Dec. 2024

DOI: 10. 16452/j. enki. sdkjzk. 2024. 06. 002 XERS:1672-3767(2024)06-0010-14

IR ELE T LS R TR AIE S
MR s I8 2 IR At o P 42 W B 2

iIJ lll\ Biﬁlb\mél L] I_J—.IEl g{é Hﬂg2 q HHI ’%E”HB ’jj_}-k._;ﬂl g&#é;éz 5‘&2%_&4
(1.BEMIREFT LA PR FAENS] 45 s L& B 27750052, WA K F TRFR. LA £% 271019;
3.REFRE MTEERAIREFR.LA RAE 2771604, LWAMRRERN L HF L SFEBEFT LA FiF 274704)

B OERENOHENT 6 TIRAEAEBBRE. LB A ESRATHARREENE N FH R AE
M ERGEEABE A Yh, B p 5 RR, A \ﬁf%ﬁfhi#ﬁui’r“l’z*:%fév?l%'ﬂ&ié’] WAL,
B GAT ST 4R A BE A 16 B 162-206 T #LiE A T ARALA AR R T P A, @ m Al & TR A F K
MR LM E SRk  RATHRENE® 16 Moy 5 A /2 R ETRKA %#%4&&5%@&%,&1‘&){#7:‘
F, BIHMAEMST S AR BRIV FEEHNBAEZNEVRE REREI P FE, AL TR EMNFHRKE LY
FHRME, EREAV I HTRRAEELELET I~2mEEAFHA 1L 1~1.3mF 1.8~2.0 m & H ;16 %
RREBAGETEKRFFT A, MRZHARAF X, GA AR ETAT B, AR EBEBAHF R, RXEZEAH
AR eHhE, KA H 16~20 MPa,,ra % Jai%\%%biiﬁﬁaia‘ﬁﬁii\ RBEFEIMEATHERRK LY F
E AP EEMNE 16~20 6, AiE BHATRE, AR AFEHRKXEHBEA 384 67 mm, it
TR X HTENA M,
KBE RERE TAE B AR 5k BT B 454
FE S FE S TD311 XHRARERD A

Research on ground stress characteristics of lower formation coal in Tengxian
coalfield and stability control of limestone interlayer roof
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Abstract: In Jingiu coal mine of Tengxian coalfield, there is a weak interlayer in the limestone of the 16th coal seam
roof. Its thickness, failure pattern, and the physical and mechanical properties of the underlying hard rock layer
affect the overall fracture pattern of the roadway roof. Additionally, the in-situ stress field is unclear and some
surrounding mines have experienced roof falls for lack of consideration of this factor in support design. This study
aims to address the roof fragmentation and significant deformation of the coal bodies on both sides of the roadway at
162-206 lower track of the 16th coal seam in Jingiu coal mine. Using in-situ stress measurements, mechanical
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testing of the roof and floor, and roof borehole inspections, we explored the in-situ stress characteristics, limestone
roof mechanics, and weak interlayer positions in the 16th coal seam of Tengxian coalfield to improve the support
scheme. Numerical simulations were conducted to analyze the deformation characteristics of the surrounding rock
under three improved support schemes, and the best support scheme was selected. The effectiveness of the optimal
support scheme was evaluated through engineering monitoring. The results indicate that the limestone interlayer in
the roof of the 16th coal seam is within a depth of 1~2 meters, particularly between 1. 1~1. 3 meters and 1. 8~2. 0
meters. The maximum principal stress in the 16th coal seam is nearly horizontal. The roof is more affected than the
sides, leading to more severe shear failure and larger roof displacement. The maximum principal stresses are
predominantly southeast oriented with values of 16 to 20 MPa. Considering the overall control effect, labor
intensity., and support cost, Scheme 2 was chosen as the optimal support scheme for the lower track roadway.
During engineering monitoring, the deformation of the surrounding rock in the roadway gradually stabilized 16 to 20
days after installing the measurement points. The maximum deformation of the roof and floor was 38 mm and the
maximum deformation of the sides was 67 mm, thus verifying the effectiveness of the improved support scheme.

Key words: lower formation coal in Tengxian coalfield; ground stress characteristics; limestone interlayer roof; sur-

rounding rock control
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Fig. 1 Schematic diagram of the 162-208 working face of plane layout, original

support scheme and deformation of the surrounding rocks
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Table 1 Basic mechanical experiment results of the 16th coal, roof and floor rock strata
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Table 2 Basic information of geostress measurement points
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Fig. 2 Rock core and stress relief curves of two measuring points in the 16th coal seam
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Table 3 Calculation results of principal stress at each measurement point
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Fig. 4 Planar relationship between the direction of principal stress at the measuring point and the direction of the roadway
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Fig. 5 Images of drilling holes in the entire and partial sections of rock formation 206-17
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Fig. 6 Images of drilling holes in the entire and partial sections of rock formation 206-27
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Table 5 Three support schemes for the lower track roadway of the 162-208 working face mm
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Fig. 7 Numerical simulation model
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Table 6 Mechanical parameters of the roof and floor rock strata
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Fig. 8 Cloud map of surrounding rock deformation during excavation (Scheme 1)
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Fig. 10 Cloud map of surrounding rock deformation during excavation (Scheme 3)
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Table 7 Simulation results during lower track roadway excavation mm
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Fig. 11 Simulation results of the support effectiveness during retreat mining (Scheme 1)
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Fig. 12 Simulation results of the support effectiveness during retreat mining (Scheme 2)
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Fig. 13 Simulation results of the support effectiveness during retreat mining (Scheme 3)
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Table 8 Simulation results of the lower track roadway during retreat mining

mm

UES AR 3 B AL KM BEAE AR

VED! 20.4 13.9 43.0 32.6
TE2 21.5 14.6 46.7 38.2
VEX 26.3 16.3 57.3 42.3
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Fig. 14 Cross-sections of the support scheme
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Fig. 15 Observation of the surrounding rock deformation in the 162-208 lower track roadway
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Fig. 16 State of the 162-208 lower track roadway after deformation stabilisation of surrounding rock
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