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Recently, the stability of slopes against earthquakes has become to be an impor-
tant engineering problem, especially in case of the earthquake-proof design of nuclear
power plants. But, for fissured rock slopes, some problems are remained unresolved,
because they can not be treated as continua. The authors have been investigating
toppling failure of slopes, from a point of view which regards a fissured rock mass as
an assembly of rigid blocks. DEM (Distinct Element Method) proposed by Cundall (1974)
seems to be very helpful to such a investigation. Last year (at the i15th this sympo-
sium), the authors examined about the potential applicability of DEM to toppling
failure of slopes, through a numerical model. So, in this paper, with a view to
investigate the further applicability of DEM, its simulations of some experiments on
collapse of piled mortar blocks are reported.

Two types of the experiments, mentioned below, have been carried out, and its
results are compared with DEM simulations.

(1) On a base block, 2 cm X 2 cm (10 cm in length) mortar blocks are piled as a
pillar composed of from 1 to 10 blocks, and then the base block are inclined
up to the angle at which sliding or toppling occurs. Fig. 4 shows the compar-—
ison among these experimental angles (open symbol), DEM results (closed symbol),
and the results using a simple limit equilibrium method (solid line) diagramed
at Fig. 3. These results are in fairly good coincidence each other as shown in
Fig. 4.

(2) The same size 4 mortar blocks are piled on the base block, diagramed at Fig. 6.
And then, the base block are inclined up to the angle of collapse. At this
experiment, giving 3 frictional angle (@pp=35°:block-block contact, @ap=28°:
inserted cellophane tape, @pg=18°:inserted Teflon tape) to AB plane, and always
keeping block-block contact (@pp=35°) to the other plane, the rotating feature
of block @ has been observed. The experimental results on rotation of block
@ are the following: Rotation/Nonrotation = 12/8(¢AB=35°), 15/5(28°),
2/18(18°), as shown at table 1. On the other hand, Fig. 7 shows DEM simulations
in which @pg=35°, 30°, 25°, 20°, 15°, 10° for AB plane, and $=35° for the other
plane in all case. From this figure, it is clear that the block & rotates at
the angle more than 25°, but it doesn't less than 20°. This DEM result coin-
cides with the tendency of the experiments.

Through above 2 comparisons between DEM results and experiments, it seems that
DEM gives the reasonable results for such collapse of piled mortar blocks. Consider-—
ing that these problems may not be treated by the other numerical methods such as FEM
‘and so on, DEM seems to be a very useful method for fissured rock slope analysis.



