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3-D SUBSIDENCE INDUCED BY UNDERGROUND MINES. THESIS

ADVISOR : PROF. KITTITEP FUENKAJORN, Ph.D., P.E., 93 PP.

ANGLE OF DRAW/MAXIMUM SUBSIDENCE/SUBSIDENCE TROUGH/

UNDERGROUND OPENING

Physical and numerical model simulations have been performed to determine
the surface subsidence induced by underground opening under super-critical
conditions. The study is focus on the effects of opening geometry and depth and
block size of the overburden on the angle of draw (y) and the maximum subsidence
(Smax)- Clean and uniform granular materials with three different sizes (3, 6 and 12
mm) are used to simulate individual blocks. A trap door apparatus is used to
represent the scaled-down three-dimensional simulations. The opening width (W) is
maintained constant at 5 cm. The block size-to-width ratio (Bs/W) vary from 0.06,
0.12 to 0.24, opening depth-to-width ratios (Z/W) from 1 to 5, opening height-to-
width ratios (H/W) from 0.2 to 1, and opening length-to-width ratios (L/W) from 1 to
5. The results indicate that y and Spax decrease with increasing Bg/W ratios. The
angle of draw increases with opening height (H/W) and length (L/W). The Spau/W
ratios and y approach constants when L/W is beyond 3. Under the same opening
geometry, increasing the opening depth results in a reduction of y and Spax, primarily
because new voids has been created in the overburden above the opening when the
opening depth increases. The empirical solution given by Peck (1969) and the PFC®

simulation are compared with the physical models. The empirical solutions for



v

cohesionless material provided by Rankin (1988) and O’Reilly and New (1982) fit
well to the physical model results, particularly when Z,/W greater than 2. It indicates
that the trough volume is usually less than the opening volume. The results of PFC*°
agree reasonably well with those obtained from the physical models for all cases.
These verified numerical models can be extrapolated to predict the super-critical

subsidence behavior of fractured rock mass above mine openings.
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