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Ptk bBHL%ZFxsum, Fysum Msum%Z i€, &7 =
w7 8BR=,— b OBHOE2EMCESCEBHHTERN 2 A
T, BAtKETsX, Y, 06 FROKE Ux, Uy, § 2R0 5,
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PERORENI®RD L, DL 2 FETKDAKELFADORE
NORKREEZH 7 ICRT, BB 1.0 B TORKMEERD 55— 7
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6) Fixed Block or Constant Loading
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NOERLRBLNLLEBEDNE, ’
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KRNBELLBETDLHH, L, HELEEH
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extensional force of cable

:é S00
LThLBTF 2MBTICHIGT 5, DEM@ 2

BB Bk ENEME T b o HEHE 5 o

EAMICH LA BRI ICHIET 5, #oT, ) 5 00

SQOBTERE, RErEEAMCHRTE 5 00

BLAHBLE Wy — T A BN TEESBEGET Y 00

55, TEbLEENTHEE EERLTND, & 400
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5. # B 2 200}

HEGEEMTEORBRR L LTEEZER - £ o0l
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20 21 22 23 24 25

PBEMSTFE L LTDEMO# B £ RAT L base plane angle o (degrees)
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(BEXW) 1) GHEHM: EPFHRE N380035, 1981 2) Ashby J.0 M. Sc. Thesis, London Univ-,
1971 3) De Freitas et al.: Geotechnique, Vol.23, No.4, pp.495~513, 1973 4) Cundall P.A.:
Report MDR—2—74, the Univ.of Minesota, 1974 5) Hocking G.: 19th U.S. Symp.on Rock Mech.,
1979  6) Goodman R.E. et al. :Proc. ASCE Specialty Conf., Vol.2, pp. 201~234, 1976 7) Voegele M.
D.: Ph.D. Thesis, Univ. of Minesota, 1978
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Recent years, the stability of slopes against earthquakes becomes to be an impor-
tant engineering problem to be solved, especially in case of the earthquake-proof
design of nuclear power plants. But, for fissured rock slopes, some unresolved prob-
lems are remained, 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. So, in this paper,
the potential applicability of DEM to toppling failure of slopes is examined through
an example.

Fig. 5 shows the slope model of toppling failure, which is mentioned in this paper.
It is assumed that a horizontal cable bolt is anchored in the base rock through the toe
block.

The horizontal cable force which is required to make the slope stable has been
calculated by means of the following 3 method;

(1) A fixed block is set as a vertex has a contact with the toe block at a point of
0.3 m high from the base. And, using DEM, the horizontal rebound force at this
contact is seeked out and it is regarded as the cable force which is required.

(2) Instead of a fixed block, a constant horizontal force is loaded at the same
point, during DEM caluculation. Through some trys and some errors, the minimum
constant force which is reguired to make the slope stable is found, and iV is
regarded as the cable force.

(3) Using the limit equilibrium method proposed by Goodman and Bray (1976), the cable
force is determined.

The results of these 3 methods is showed at Fig. 7. The tendency of (1)>(3) is
the same result reported by Voegele (1978). The comparison between (2) to (1), or (2)
to (3) is original in this paper. Especially, the result of (1) > (2) is interesting,
because it means that the reinforcement before the fissured rock slope begins the top-
pling failure, which correspond to (2), requires the smaller cable force, or is cheaper
than the reinforcement just after the slope has begun to move, which correspond to (1).

From the above results, it is clear that DEM can apply not only to examine the
failure modes of fissured rock slopes, but also to estimate the amounts of reinforce-—
ments which is required. The application of these methods to the field problems seems
to be the next step of our investigation.
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