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Fig. 1 Layout of blast holes and drain holes in the single coal seam and the coal-rock media (unit: cm)
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Fig. 2 The computational model for the coal-rock media Fig. 3 Meshing for the blast hole and its adjacent

area in the coal-rock media
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Fig. 4 Three-dimensional contours of effective stress after blasting at different times
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Fig. 5 Peak effective stress change along the linking line of the blast hole and the drain hole
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Fig. 6 Variation of the peak effective stress along the axes of the the drain holes with time

at the top and bottom of the drain holes
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Fig. 7 Comparison of the peak effective stress along the axes of the drain holes

between the single coal model and the coal-rock models
Sy i — 2 3 A A ][] SRS 0 3 b AL AR R B9 N T SR/ 3R 1 B T R AL 3 LR A AR R S
FLARBEIT 3. 0 o (1] B F) - 24945 2800 3 BB A 800 T e KA X L . v ¢ O B AL 5 il i AL Ay ]
0 c.p H AT BSOS IR ABLH) S (L s oo S AT 20T D e KA € .y, SR A P 0 BRI )22 o A 25000 ) A L A
PIAEL A G U6R e . R RS A T HR A B JE 2 PP A 20800 D i DR AL ) 384 0
R1 BEEMEENT R HBILERZNERNN

Table 1 The effective stress along the axes of the drain holes in the single coal medium and the coal-rock media
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Dynamic stress in adjacent coal seams induced
by deep-hole blasting in rock "

GONG Min, WANG Hua, WEN Bin
(Civil and Environmental Engineering Institute , University of Science and Technology Beijing ,
Beijing 100083, China)

Abstract: To overcome the difficulty in using the deep-hole pre-splitting blasting technology in the soft
coal seams prone to resulting in the borehole collapse, a new method was applied to increasing the gas
drainage rate, in which the rock nearby the coal seam was exploded at the bottom of the laneway. The
theories for the technique were explored by numerical simulation. Layouts of blast holes and drain
holes were compared the single coal seam and the coal-rock media. Five numerical computational
models were constructed by DYNA3D, including a single coal model and four coal-rock models with
the different distance between the blast hole and the drain hole. The corresponding effective stress
was computed along the linking line of the blast hole and the drain hole. The computational results
show that the attenuation of the effective stress from the blast hole to the drain hole is more in the
coal-rock media than in the single coal, whereas the effective stress difference between the two media
decreases in the coal seams adjacent to the drain holes. The distribution of the effective stress along
the axis of the drain hole is significant to the drain effect. The mean effective stress along the axis of
the drain hole in coal-rock media, when the distance between the blast hole and the drain hole is
2.0 m, is appropriately the same as that in the single coal seam, when the distance between the blast
hole and the drain hole is 3.0 m. And it can be used as the layout parameter to keep the same blast
effect in the coal-rock media as in the single coal seam.

Key words: mechanics of explosion; dynamic stress; computational model; coal seam; rock; blasting
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