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Fig.1

75cm 1cm

20cm

1cm 10cm

5cm

1cm 60cm

16 40

25mv

0.01

60cm

(Photo. )

1.5m 1.6m

60cm

Photo.2,3

Fig. 1 Schematic view of short span strainmeter 

 Upper: plane figure viewed from top.  

Lower: side view. 

 Photo 1 Hard rock into the hole excavated 
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 Photo 2 Setting work of the strainmeter 

 Photo 3 The short span strainmeter set into the 

hole
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Fig. 2 The strain records observed by the short span strainmeters (thick lines) marked SpE3, SpE2 and 

SpE1, the long span strainmeters(thin lines) marked E3, E2 and E2 and atmospheric pressure. The scale 

values are calculated from device constants. Sp is the short span strainmeter. 

Fig.3 The comparison of long period changes and tidal changes between the short span strainmeters (thick 

lines ) and the long span strainmeters (thin lines) for 8 to 18 April. Precipitation is accumulated. 



Fig.4 Strain seismographs of event (M7.1) 

occurred in Koryaka, Russia on 20 Apr.  

Upper: the long span strainmeter(E1) 

Lower: the short span strainmeter(SpE1) 
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A Small-Scale Strainmeter with Three Components 

Kensuke ONOUE, Shigemitsu MATSUO*, Yoshinobu HOSO,  
Teruo TAKAHASHI* and Hiroshi ISHII** 

* Graduate School of Human and Environmental Studies, Kyoto University 
** Tono Research Institute of Earthquake Science 

Synopsis
We made a trial manufacture of a improved short span strainmeter with three components by 

using a mechanical magnification system. The cylinder of the short span strainmeter was installed 
into hard rock deeper than before at Osakayama Observatory. The orientations of the short span 
strainmeter with three components were N38E(SpE3), N52W(SpE1) and N83W(SpE2). The 
N38E(SpE3) and N52W(SpE1) were at the same orientation as the long span strainmeter E3 in 
the tunnel and E1 which is perpendicular to the tunnel direction. But, unfortunately, the 
N83W(SpE2) was different, 90 degrees from the long span strainmeter E2 with N07W. The tidal 
changes and long changes obtaining by SpE1 components of the short span strainmeter correspond 
to those of the E1 long span strainmeters. And the strain seismographs of the earthquake with 
M7.1 2006/04/20 in Koryaka, Russia, the SpE1 and E1 show the clear correspondence in relative 
amplitude and phase.
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