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Abstract: In order to study the deformation and failure laws and stability control of surrounding rock under the influence of repeated
mining in double roadway layout working face, numerical simulation, theoretical analysis and field observation were conducted to
analyze the influence of double roadway spacing on the spatial distribution characteristics and deviatoric stress of plastic zone under
repeated mining. The induced expansion mechanism of secondary mining on plastic zone of retaining roadway was revealed, and the
second expansion inhibition method of rock plastic zone was proposed. The results show that the plastic zone of surrounding rock in
repeated mining roadway can be divided into six areas in the axial direction of roadway, the larger the distance between two roadways
is, the smaller the damage depth of plastic zone is, and its shape changes from asymmetric distribution to symmetric distribution. The
main reason is that the stress rotation degree and the peak value of deviator stress caused by the increase of distance between two
roadways are low. One mining hysteresis affects the longest maintenance distances and cycles in the stability zone and it is the basis
of superimposed expansion of plastic zone in secondary mining, and it is the key control area of surrounding rock stability in repeated
mining roadway. On the basis of this, the purpose of improving the stress environment and adjusting the failure state of surrounding
rock of roadway can be reached by adjusting the spatial position of roadway. Besides, the control method and control technology
system of regional reinforcement and support were established. The field measurement results show that the technical system can
achieve the goal of roadway safety and stability, and the effect is satisfactory.
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Fig.1 Arrangement and generalized geological column of mining roadway 22205
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Fig.2 Numerical calculation model
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Table 1 Parameters of rock mass mechanical properties

i ERE BISE BE B WA DR
ES A

/GPa /GPa /(kg+m™®) /MPa /(") /MPa

YRRk 5.4 2.5 2500 15.0 39 2.67
oRIEbE 44 2.5 2500 4.6 32 1.70
WHESsE 25 1.5 2 440 3.0 27 0.95
224 22 15 1500 2.5 26 0.65
WEkRE 25 2.0 2 440 32 28 0.90
iRz 4.5 23 2500 1.2 33 2.00
MRS 6.6 32 2500 1.4 35 2.67
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Table 2 Material mechanics parameters of caved
rock in double-yield
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Fig.3 Plastic zone distribution of different lateral roadway positions in goaf in primary mining

I:l shear-p . shear-n shear-p |:| shear-n shear-p tension-p . shear-p tension-p

40 1
|:| shear-n shear-p tension-p volume-n volume-p
= = = i _ = -
&\Eﬁ 3o LW oCI% qCIn e A0 e S O S G D i
i | m -
; 20t E‘!' ey Ww A |!'_:]|a i A o o O O 1
=
| ¥ [ . ! i = ) -
&m';ﬂﬁi. Fﬂﬁﬂtlgnglcrﬂfﬂfmu
-10 0 10 20 50 100 200 300 400 500 600 700 800 900
pa o X 4 x EE»'T{/EEE];EE%_/TH 4 > - I e
~~~~~ e\ 7 e L 7 //‘ - o __,,f’:__,_——‘
RN e g T T T T T
i 229 T ¢fﬁg
POASY: 23205 TAFiH| |
05t vl il L) —
JREAL A
22204 TARTHIZ T4
22204 TAETR X
22204 CAFTH [ RCT-4E -
1000 m

B4 —JRINRZE XA FEEA BB X A6 A

Fig.4 Plastic zone distribution of different lateral roadway positions in goaf in second mining
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Fig.5 Lateral stress curves of goaf
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Fig.8 Deviatoric stress nephogram of surrounding rock at different repeated mining roadway positions in goaf
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Fig.10 Shape characteristics of plastic zone in surrounding
rock of roadway at different lateral positions in goaf
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Table 3 Support schemes of roof in numerical simulation
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Fig.12 Vertical stress effects of three support schemes
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Fig.13 Effects of plastic zone of different
support schemes
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Fig.15 Layout and result of peeping boreholes in roadway roof in hidden danger area of roof fall
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Fig.17 Effects of reinforcement support of roadway
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