RIME e, W50%, H3EB Journal of the Geodetic Society of Japan
(2004), 213—226F Vol. 50, No. 3, (2004), pp. 213—~226

F9=HI LAR-—F}

RERZRA O F S O R

R H E i
PR 2 T
(2003 % 11 A 27 B%A%, 20044F 6 A 22 AKET, 200447 A 30 BHWE, 2004 4 9 A 21 BEED)

Basic Theory of Sakata-type Three-component Strainmeter

Shoji Sakata

National Research Institute for Earth Science and Disaster Prevention,
Ten'nodai 3-1, Tsukuba-shi, Ibaraki-ken, 305-0006, Japan

(Received November 27, 2003; Revised June 22, 2004; Accepted September 21, 2004)

Abstract

The Sakata-type three-component strainmeter, invented and developed by the author, is ex-
pected to serve as a long-period strain seismograph as well as a research tool for short-term
earthquake prediction, since detection of co-seismic strain steps has confirmed a quantitative
reliability of the instrument as a three-component borehole strainmeter.

The strainmeter measures the change in area of three separate chambers composing the un-
derground sensing part. Three components of strain, two principal strains and their azimuth,
are derived from the observed three values. Since this method of strain measurement is new
and different from the conventional one based on the changes in three separate distances, it is
important to make the principle of operation well understood to avoid confusion.

In this report the basic equations, presented separately in several papers by the author, are
gathered and arranged in a uniform manner. A major portion of this is concerned with the
case where chamber partitions are assumed to be free from any resistive forces. Although
this case is fictional the results will help us to understand-the actual case where partitions
have finite rigidity, and an approximate method of solution is presented.

The basic theory of the three-component strainmeter based on the method of measuring
three diameter changes is also given in the appendix for comparison.
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