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STUDIES ON EXPERIMENTAL METHOD OF MEASURING
SAFETY OF ARCH DAN FOUNDATION

By Minoru Takano, C.E. Member

The design of arch dam which secures a
necessary margin of safety requires to establish
the resistance and safety of arch dam itself as
well as its foundation. However, as the nature
of a rock foundation includes much more uncer-
tainties than that of a concrete structure, only
meagre information is available on the mecha-
nical feature of the foundation, even yet.

Generally, it is very difficult to try a theo-
retical computation and detailed reproduction
on a medel for such a structure as a foundation
and the direct approach to the real conditions
often causes much confusions to the studies.

These circumstances necessitate a new idea
of evaluating the safety of a foundation, first
of all.

The writer has proposed an experimental
method for establishing a scale of measuring
the safety of arch dam foundation and a cor-
respondence between the scale and object, by
means of rupture tests on standard foundation
structures which can interpolate the statistical
structure of a real foundation and can be repro-
duced in the models.

Statistical observations and studies on real
foundation normally reveals the predominant
strikes and dips of clefts and dislocations deve-
loped there and the characteristic features of
the mechanical properties of rock masses along
the canyon walls. Thus, it is possible to inter-
polate the real foundation structure by several
idealized standard structures.

Rupture tests on the models having a simi-
lar shape, foundation structure and load distri-
bution with that of the standard prototypes,
including the dam itself, give the mechanisms
of rupture and the leading mechanical properties
of material of the standard prototypes which
would collapse under the action of normal loads.

The comparisons between these leading me-
chanical properties or strengths and the corres-
ponding strengths of the real prototype will
point out the most critical mechanism of rupture
and the safety of a foundation under considera-
tion.

A foundation consisting of a uniform mate-
rial without any separation, having variable
relative strengths of materials according to the
elevation also without any separation, being
regularly cut by some groups of separations,
etc., are deemed to be the standard and the scales
derived from the above mentioned way can be
indicated by such mechanical properties of the
real prototype as a shearing strength and angle
of internal {riction of a rock mass, a shearing
strength and {frictional angle along a dislocation,
etc., actually obtained on the considerably large
scale field tests.

It is also noticed that several scales given
by the several standard foundation structures are
advantageous to review the safety of a founda-
tion with the wider angle and to reduce the
danger of over or less evaluatioh on its real
situation.

Preliminary studies on bi-dimensional models
and rupture studies on tri-dimensional models
were carried out with the desigen and morpho-
logical condition of Kurobe IV dam™®, in order
to illustrate the writer’s idea. The necessity for
the collapse of model to start from the founda-
tion, not from the dam itself and the necessity
of measuring the displacement according to the
increse of model load developed a special model
material as consolidated sand and a technigque

of stereo photo survey in small space.

186 m high, under construction by the Kansai

* Arch dam,

Electric Power Co. Inc.
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