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Process of rupture observed in rock shear test

Shoichi Hikino
Masahiro Kamiya

Takane No.l dam is a concrete arch structure with the highest of 13
3m located in the upper part of the IHida River, The construction work

started in Hay, 1965 and was finished in Nov. 1969, <foundation rock
consists of the Paleozoic chert which is very hard but has remarkable
stratification with bedding planes in approximately 6 cm intervals,
Therefore, it was considered necessary to investigate the effects of
the possible anisotropy on the strength of foundation and rock shear
test was carried out in site at dam's right abutment where typically
stratified zones were found. Six specimens were provided for the test,
three of them for testing shear strength parallel to the bedding planes
and the other three normal to the planes.

The size of a specimen was 1,7 m in length, 1.2 m in in width and
0.8 m in height%, having 2.04 m? of sheared area. Shear force was given
by piston jacks, vertical load being applied simultaneously with flat
jacks from the top of the specimen to put a resultant force in middle
third. Rock deformation under the load was measured with inductive
gauges and differential transformator at six points on each side of the
specimen., The measuring devices were available for inspecting horizon-
tal, vertical and lateral directions,

Stress and propagation of rupture of the specimens were measured
with three component strain gauges of wire resistances installed on
both sides of the specimens. Furthermore, a pick-up apparatus was set
to detect noises that might occur in the course of failure,

Following results have been obtained from the test.

1, With the analysis of the test data from Coulomb's law, cohesion C
and internal friction angle # were 50 ~ 60 kg/cm® and 45° - 55°respect-
ively when the specimens had been sheared alog the plane normal to the
stratification, For C and 4 of the specimen parallel to the bedding
planes, however, were found to be 5 - 12 kg/cm?and 40°- 45° ,showing a
considerably strong anisotropy of the stratified chert,

2. Deformation of the specimens gradually tended to be unstable when
the load exceeded more than 30% of the rupture load, Creep increased
in great amount from 80% of the load with no signs of convergence.
Roughly spesking as a whole, it appeared that the specimens sheared in
the direction normal to the bedding planes moved upward on the side of
piston jacks with comparatively weak load through opposite side rose
up under ultimate load, Meanwhile, in the test of shearing parallel
to the planes, upward moving was almost in the same degree on both
sides of the specimens,

3. On process of failure observed with the strain gauges and craks,
initial failure began with the base on the side of piston jacks and the
failure developed in the central portion of the specimens where the
rock resisted almost close to the failure load. On the contrary,
1ittle strains and propagation of rupture were seen as far as the
opposite side was concerned. The total rupture of the specimen, how-
ever, seemed to have occured immediately following the rupture of
central portions,





