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Impact of falling blocks

The aim of the study is the establishment of a
general guideline to assist practising engine
ers during the design of rock sheds covered
with damping materials which protect against
rock impacts. The research programme inclu-
des a biﬁliographic study, tests permitting the
measurement of dissipated kinetic energy in
the cover materials and the forces in the bea-
ring elements, the interpretation of the mea-
surements as well as a theoretical justification.
Approximately 80 test series were carried out
in a hall equipped with a pit in which a slab
covered with damping material was placed at
the bottom. The slab was instrumented to
permit the measurement of dynamic solicita-
tions and the deformations of the system for-
med of the rock, the slab and the covering
material. The various parameters were: the
mass of the impacting block, its falling height,
the nature of the covering material and its
thickness (Figs. 1 and 2).
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Fig. 1: Vertical section of the test set-up
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Fig. 2 Testing device
(1) pressure gauges (5 pressure transducers)
(2) support reaction (4 force transducers)
(3) 4 deformation transducers D1 to D4

Additional test series were carried directly on
the pit bottom, in order to check the influence
of tﬁe rigidity of the system, the effect of the
compacting of the material as well as the im-
pact angle. For these tests, an apparatus per-
mitting the rotation of the block lgad to be put
into place.

Semi-empirical laws linking the impact energy
and the dynamic force acting on the slab have
been established. A one dimensional dynamic
model will be developed which will permit the
identification of the critical parameters for the
system response.
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