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Numerical analysis on the stability of a rock-salt roadbed with

two circular cavities

ZHANG Bo', LI Shu-cai', YANG Xue-ying’, WANG Xi-ping’ , ZHANG Dun-fu’
(1. Geotechnical and Structural Engineering Research Center, Shandong University, Jinan 250061, China; 2. Shandong Urban

Construction Vocational College, Jinan 250014, China; 3. School of Civil Engineering, Shandong University, Jinan 250061, China)

Abstract: The stability of a rock-salt roadbed with two circular cavities is analyzed as a planar strain stress problem with the ele-

ment-free Galerkin method( EFGM) . The critical loads were presented for the cavities at different depth. The numerical results

show that EFGM is not only effective but also flexible for a stress intensity problem with two cavities.
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Fig.1 The surface normal concentrated force of semi-plane
plate with single cavity
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Table 1  The critical loads for the cavities at different depth
S/m 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75

P./t 17.0 23.1 27.5 36.8 45.5 55.0 68.0 82.6
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Fig.2 The EFGM model for the center of two circular
cavities in the same vertical line
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Fig.3 Node arrangement for the EFGM computation of
the center of two circular holes on the
same vertical line
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Fig.4  Gauss integral point arrangements by EFGM for the cen-

ter of two circular holes on the same vertical line
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centers on the same vertical line by EFGM
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Table 2 The stress of the dangerous point in the upper

hole( P =10t)

LR LA L /m AL BT 6, {EH/(10° Pa)
0.00( L) 7.208
0.75 7.035
1.00 7.082
2.00 7.282
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Fig.6  The EFGM computation model for the center of
two circular holes on the same horizontal line
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Fig.7 Node arrangements of EFGM computation with the center
of two circular holes on the same horizontal line
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Table 3 The stress of the dangerous point in the hole

which lies in the y label(P =101)

FEABLROE/m  y #fL R A o, H/(10° Pa)
0.00( L) 7.208
0.75 9.083
1.25 8.145
1.5 7.939
1.75 7.810
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Fig.10  The curve of the ultimate loads
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