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Strain measurement for long period deformation
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Short span strainmenter

Extensometer with a length standard of 1-3 m

Small space
Low cost
Easy to install

No large tunnels, no boreholes!!
— Settlement to rock is important

- Array observation with multiple stations
Obtain coherent signal

- Target: short-term slow slip event



Diformation observed in Kishuu observatory
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Diformation observed in Kishuu observatory
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Key concept: Components of the extensometer

Tightly fixed to to rock

Accomplished technique
for sensor part imported
from tunnel observation




Installation

- Test site: Donzurubo observatory tunnel
Tuff (20-15 Ma)

Remove pavement of the floor

Make a hole with 30 cm x 30 cm x 30 cm

Fix three of 30-cm-long bolts as anchor

Cure cement

. Stainless piers to bolts

Put a Super-Invar standard

Put a displacement sensror (LVDT, 25mV/um)
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Donzurubo tunnel -- natural monument
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A hole to settle the pier




Anchor bolts
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Cementing




Data for first 1 month
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Submergence of the pier....




Submergence of the tunnel




Data for first 1 month
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Data for 2 days
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M 6.5 - NEW IRELAND REGION, PAPUA NEW GUINEA
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Summary

Short-span strainmenter can beautifully observe strain
change such as earth tides

To 10 nano strain

Building an array at Kii peninsula
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