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On the Concepts of
Some Newly-invented Borehole Three-component Strainmeters
By
Shoji Sakata

National Research Cenler for Disaster Prevention, [apan

Abstract

Four types of borehole three-component strainmeters to detect the three com-

ponents of strain in the earth’s crust have been invented. They are:
(a) the elliptic cylinder type,
(b) the diameter-constrained cylinder type,
(c) the rigid partition wall three-divided dual cylinder type, and
(d) the slide partition wall three-divided dual cylinder type.

At first an explanation is given of the process of arriving at the concepts of
these strainmeters and the relations between them in order to help intuitive un-
derstanding. This is followed by analysis and formulation of deformations of
these strainmeters in elastic bodies subjected to tensile stresses at infinity. The

constants for an actual case with type (c¢) are also calculated.
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Fig.12 Three elliptic holes in an elastic body
subjected to tensile stresses S, and S.
at infinity.
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Fiz.19 A dual cylinder system in an elastic body
subjected to tensile stresses S; and S; at
infinity ; the clearance between the two PP i
cylinders is divided into three blocks by 52

three sliding partition walls.
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Fig.20 Deformation of the
first block in Fig. 19;
change of the block
area is due to the
redial displacement of
the are AB and the
retations of slideing
walls AD and BE.
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Fig.21 Dissolution of the inner constralning body in P P ¥ P
Figs. (16) and (17) into four parts:a solid >
cylinder which has spring constant K,', and =ay) A e

three protrudent parts, each of which has

spring constant K,%; the ultimate spring \/

constant K, is synthesized from K,' and K, P E Iy
1
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Fig.22 Assumed uniform distribution of load p instead of the
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line force on the solid cylinder in Fig. 21; 8=c/w.
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