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Fig.1

Observation tunnel of Kamigamo Geophysical Observatory and the ESPI recording system

installed in the tunnel. A: Laser source, B: Mirror(Beam-bender), C: Beam-expander, D:Beam-splitter,
E:CCD video camera, F: Image processor, G: Personal computer, O,. O,: Object walls.
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Fig.2 Three dimensional finite element grids around the Kamigamo tunnel.
(upper) horizontal section(X-Y plane), (lower) vertical section (X-Z plane).
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Fig. 3 Tidal stress calculated for the
Kamigamo tunnel on  July 01, 1997.
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Fig. 4 Expected ESPI fringe pattern.
The fringe will move up and down accordingly

tunnel deformation caused by the tidal force.
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Development of a 3-D Real Time Measurement System of Crustal Strains by Means of Electronic
Speckle Pattern Interferometry

Shuzo TAKEMOTO*, Junya KONDO* and Atsushi MUKAT*

*Graduate School of Science, Kyoto University
**Faculty of Law, Nara Sangyo University

Synopsis

An ESPI recording system designed for monitoring crustal deformations was installed in the tunnel of

Kamigamo Geophysical Observatory, Kyoto, Japan, in June 1997. Before the field experiment, tunnel

deformations caused by tidal forces were estimated by using a finite element method. As a result, relative
displacement of 0.4 © m could be expected due to tidal stress acting around the tunnel. This amount corresponds to
be more than one fringe displacement in the ESPI pattern. This paper reports the preliminary result of experiment at

the Kamigamo Observatory.

Keywords: Crustal deformation, Extensometer, Laser extensometer, Holography, ESPI
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