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Model test and numerical analysis of

bearing capacity of soft rocks

Saitama University, R. Yoshinaka

Saitama University, H. Nishimaki

The paper presents the bearing capacity and settlement behavior of

rigid footing on soft rock with and without a virtical joint.

1. Two dimensional model bearing tests and numerical analysis:

Footing used in this experiment is 5 cm width and 15 cm length,
and soft rock for foundation is tuffaceous sandstone with porosity about
42 3.

The mechanical properties of the rock were determined from triaxial
compression test under consolidated drained condition. Size of rock
foundation is 15cmx50cmx33cm, and the rock was rested in the rigid
frame. Joint-plane was introduced by a diamond saw.

From experiment, following are obtained;
(a) Failure mode under a rigid footing is a punching shear type with
a sharp wedge as shown in Photos. 1-3.
(b) Load-settlement relation depends on joint distance x/B, and
changes from hardening to softening, as shown in Figs. 1, 2 and 4.
(c) Bearing capacity depends on %x/B as shown in Fig. 3.
Numerical analysis was carried out by FEM. For calculation, the
following conditions are considered;
(a) Strain softening from peak to residual stress.
(b) Non-linear stress-strain relation.
(c¢) Bi-linear Mohr-Coulomb failure criterion.
The results of calculations are shown in Fig. 5, and seems that this
analysis is usefull to predict the bearing capacity and load-settlement

behaviour of soft rock foundation.

2. Analysis of In-Situ plate loading tests:

Rocks as foundation in a test adit were highly weathered granite.
Porosities of the rocks are about 27 % and 38 %. Diameters used for
two loading tests are 30 cm and 40 cm. The mechanical properties of
foundation rock for calculation were determined by consolidated drained
triaxial compression test with undisturbed samples 10 cm dia, 20 cm
length, and pressure meter test in borehole.

The results from experiments and numerical analysis by FEM are

shown in Figs. 6 and 7.



