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Numerical analysis for roof stability of double gob area after
excavation by FLAC®®
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(1. School of Communication and Transportation Engineering, Changsha University of Science and Technology,
Changsha 410004, China;
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Abstract: The numerical calculation model of double gob area was founded by FLACP software. According to the
thickness reduction theory, the safety roof thickness, stress, deformation, and plastic zones of gob area after excavation,
analysis was made. The results show that the relationship between roof thickness and span of gob area is in accordance
with the linear equation; when span of gob area is small, the area surrounding upper gob shows the compressive stress
field, while the lower shows the tensile stress field, the maximum tensile stress increases with the increase of gob span;
when the system reaches the critical state, the largest vertical displacement exhibits in the roof of gob, and the magnitude
for the upper gob area is larger than that of lower gob area; excavation of rock mass has great impact on the displacement
contour of whole system, the impact area is about 1.5 gob span in the horizontal direction; the two gob areas have the
mutation effect to each other, which makes the big displacement area of each other move together; when span is small,
the failure mode of upper gob consists mainly of shear failure, and rock mass in both side of lower gob area shows the
compound failure mode consists of shear and tensile failure; with the increase of span, the failure mode changes to shear
failure, and area of plastic zones becomes larger and larger; the plastic zones in the lower gob develop gradually to the
upper gob.

Key words: double gob area; roof thickness; stress; deformation; plastic zone; numerical analysis
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Fig.1 Algorithmic flow chart for solution of roof safety
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Table 1 Calculation parameters
C. /
(N'm) GPa/ GPa/ MP/a 0 MPa/
d.
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Fig.3 Relationship between span and roof thickness of gob

Fig.2 Calculation model for double gob area
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Fig.4 Maximum stress distribution



1070

\\5

o |

)
N @

7 10

6 15m

@

/m: (a) 4; (b) 7; (c) 10; (d) 15
7

Fig.7 Plastic zone distribution
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