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Abstract: Based on the engineering charateristics of Shennan mining area, the structural features of the main rock layers in
the mining area were analyzed by rock microscopical laboratory experiments, field monitoring, physical simulation experiments
(DIC monitoring and strain monitoring) ,and FLAC3D numerical simulation. The evolution laws of the displacement and stress
fields of overlying rock in goaf under the mining technology of “ 110 construction method” (a new mining technology without
coal pillar) were obtained. The research results show that the rock mass in Shennan mining area has a high degree of joint
fracture development and the quality grade of rock mass is low. The “110 construction method” provided a improved gob-side
entry retaining in the mining of coal seam with kilometer level burial depth by using the fragmentation and expansion effect of
rock mass and high constant resistance energy absorbing anchor cable compensating mechanical support characteristics. The
settlement displacement intensity of the mining area under the “110 construction method” is central area > tangent side area >
non—tangent side area. The combined mining technology of “110 construction method” consisted with roof cutting, pressure relief
and high constant resistance energy absorbing anchor cable is capable providing scientific bases for the stability study of large

deformation and weak surrounding rock in underground

space engineering other than coal mining.
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Fig. 1 SEM photos of sandy shale under dry—wet cycle
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Fig. 2 Physical model and vertical stress loading path diagram

F1 REXMRZ @B

Table 1 Comparison of vertical displacement of goaf roof

B¢ [i J¥; 11/ MPa PR TN B/ mm JE DI THAR 1285/ mm TR R KA A%/ mm B E B
0.1 1.63 5.82 3.47 BEETUR RV RAE
0.2 7.43 12.61 8.86 HHETU IALLE AT B 28 1k
0.3 8. 13 19.23 21. 46 EARTH R, FATI ) 2 4%
0.5 14.62 24. 47 29. 87 BTN, HE Tl i 7S
0.7 18. 82 38.51 42.52 FEATOURL = 0 T R By

Wi, R FLAC3D BB AR HE T = AE BRI, 73

Pa WS
4 YERUXR HAE 10,0 MPa 8161 7 9 45 F 110 T35 TAE T 9

Py BRI R TR AR 110 THA T
PRI R 2 B A RS L, T 1 e — 2B BE 5 A T
PRtk e b, 110 T3k R == B A AL A% 1Y 52

Tz U AL RS L. B R 8 100 mx 20 mx
30 m, TART B 7 2 YT BAR L a2
BB 2.
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Table 2 Information of stratigraphic lithology and mechanical parameters of the model

AEFEH RE/m R/ (kgom™) AR/ GPa YAt/ GPa Brhiss B/ MPa & )1/ MPa PEESE SR/ (©)
LR e 6 2 450 1.86 1. 12 1.5 4.2 27
b= 12 1875 1.21 0.92 1.0 5.5 22
bR 2 2 200 2.57 2.31 2.5 4.5 30
I 4 1 450 0.79 0.71 1.5 4.2 25
bR 8 2 200 2.57 2.31 2.5 4.5 30
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Fig.3 Cloud map of overlying rock displacement in goaf

50 m after the advancing of working face
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