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(34) Strain Relief Measurement in Hemi-Spherically Ended Borehole

for Determining the Stresses in Rock Masses

'by Katsuhiko SUGAWARA, Hiroshi OKAMURA and Yuzo OBARA
Faculty of Engineering, Kumamoto University
Harumi KATO
Dowa-Koei Co. Ltd.

This paper presents a new experimental method to determine the

complete state of stress, measuring the strains on the hemi-spherical

bottom surface of a single borehole with the stress relief technique.

In this method, the accuracy in the stress determined depends on
the number of points of strain measurement on the bottom surface and
on those disposition. To get the high accuracy, the arrangement of
strain gauges on the bottom surface has been examined theoretically,
basing on the distribution of elastic strain on the bottom surface
obtained by F.E.M. analysis. As an available arrangement of strain
gauges a circular one is proposed, in which the points of strain
measurement are arranged symmetrically on a circle, of which the
zenithal angle is 50 degrees from the center of hemi-spherical bottom.
It has been concluded that the complete state of stress is able to be
determined with a high accuracy by the circular arrangement above
mentioned.

The observation equation to be used in practice to determine the
complete state of stress in rock masses has been presented, which is
defined the relation between the stress tensor and the strains on the
bottom surface, 8 latitudinal and 8 longitudinal, in the case of the
circular arrangement. To measure the 16 components of strain a mold-
gauge has been made of epoxy resin. The calibration test of this mold-
gauge has been done in appropriately oriented borehole in two rock
specimens under load, and it is confirmed that the measured values of
strain agree with the theoretical results within the exprimental errors.

The error in the stress determined has been estimated by analyzing
the results of calibration test and it is clarified that the accuracy
in the stress is higher than that expected in the conventional method,
determining stress from variations in borehole diameter or the strain

on the wall of a borehole.
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