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(44) Compaction and expansion of sedimentary rocks due to
the pore water pressure change and their effect on subsidence
and re-upheaval

Tsuyoshi KANEMA

(Chishitsu Keisoku Co.,Ltd.)
Hitoshi KOIDE

(Geological Survey of Japan)

Abstract

The change of pore water pressure in sedimentary layers is often
a major cause of ground subsidence and re-upheaval. This paper
reports on the experiment where .the pore water pressure is applied to
sedimentary rocks under compression, and the compaction and expansion of
rock was then measured during the fluctuation of pore water pressure.

The samples used for the tests were cored from the six depths of
a borehole up to the maximum depth of 250 metres at Hamaoka, Shizuoka
Prefecture, A sample was set within a cylinder and weights were place
on the sample to produce compression equal to the overburden pressure at
the sampled depth. Pore water pressure was then introduced from one
side into the sample. The pore pressure was reduced and increased
several times. The change in the height of sample was measured.

It was observed that as the pore pressure increased, the sample expanded,
and as the pore pressure decreased, the sample shrinked.

We calculated the coefficient of expansion and compaction due to changes
of pore water pressure.

The results of the experiments allow us estimation of amounts of
ground subsidence or re-upheaval which would result from changes in the
water level of the underground aquifer. When the underground water
level falls 1 metre, the ground level subsides 5 millimetres. When
the underground water level rises 1 metre, the ground level uplifts 2
millimetres.

The estimated change of ground level due to the pore water pressure
change is too small to explain the observed reasonal fluctuation of the
ground level of the tip of Omaezakl Peninsula, Shizuoka Prefecture,
but in good agreement with the gradual re-uphéaval at the Kawasaki City,
Kanagawa Prefecture. The compaction experiment with the control of
pore water pressure provides a valuable tool for estimation of
subsidence and re-upheaval due to the change of water level of
underground aquifer,
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