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Estimation of Shearing Strength of Rock in Situ

from the Mechanical Properties of Small Rock Specimen

Yoshihiro Kitahara

The working group for rock mechanics in the Technical Laboratory of C.R.I.E.P.I. had studied on the

shearing strength of foundation roc¢k in situ under a three years' program at Sakaigawa Dam site.

A series of rock shearing tests in situ was conducted by four cut-out blocks of rock mass which had been

carefully shaped up into a cuboidal shape having base areas of 2.07 to 2.52 square meters. Each block was

loaded monotonously up to the rupture with certain numbers of oil jacks, the direction of wich were determined

to minimize tensile stresses at any point of the base. The average shearing strength of four blocks were

8.6, 67, 51 and 8 kilogramme per square centimetre.

After these four blocks were ruptured, carefull observation and precise surveying on the ruptured

surface were carried out. From these surveying, the rupture of these blocks was supposed to be due to both

shearing and sliding of rock elements. Then the area of blocks was divided into two areas by observation,

one of which was slided area and the other was sheared area.

On the other hand the mechanical properties of rock specimens which were sampled in the neighborhood of
ruptured block, were determined from the laboratory tests. The Coulomb's formula: T =240 + 1.240 and the

coefficient of friction:0.65 were adopted.

Assuming that the normal load wés born uniformly by the total base area of the blocks and horizontal one
by the sheared area alone, the ratio of actual ultimate load to the estimated one from the above informations

turned to be approximately 63 to 85 percent.
A series of model test on plaster which included several vertical joints showed that the strength of

jointed rock is approximately 70 percent of that of the monlithic., If cohesion of the Coulomb's formula

240 is modified by the above reduction, the preceding estimation turns to be approximately 90 to 120 percent.
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