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(37) Linear thermal expansion properties of rocks at high temperatures

by Tetsuo Okuno
Naoto Kinoshita

Shimizu Construction Co.

Linear thermal expansion properties of rocks at high temperatures differ with each

rock type, and are characterized by some different reasons.

In order to clarify a reason which has a remarkable effect on the thermal expansion
properties of rocks subjected to slow and uniform temperature changes, the linear
thermal expansion of three rock types has mesured during both heating up to 500% and
cooling down to room temperature. Three rock types are Inada Granite, Komatsu Andesite,
and Akiyoshi Marble. The mesured values and calculated values from mineral composition
are compared. In addition, size effects on the thermal expansion of Inada Granite and

Komatsu Andesite have investigated.

The following results have been obtained.

(1) Inada Granite; During heating up to 500°c, aspecimen U4.8mm in diameter indicates
smaller linear thermal expansion than that of a specimen which has more than 10mm
in diameter.

(2) Komatsu Andesite; Residual strain at room temperature after cooling is very little.

(3) The linear thermal expansion during cooling is similar to calculated value from

each mineral composition for all rock types.

Therefore, the following conclusions are proposed.

(1) a specimen which has more than 10mm in diameter should be used in order to mesure
linear thermal expansion for Inada Granite which has large average grain size and
differential thermal expansion between grains.

(2) Komatsu Andesite has smaller residual strainsthan Inada Granite and Akiyoshi Marble
during cooling. (Komatsu Andesite has very little differential thermal expansion
between grains and anisotropic thermal expansion in a grain. On the other hand,
Inada Granite and Akiyoshi Marble have differential thermal expansion between
grains or anisotropic thermal expansion in a grain.)

(3) Linear thermal expansions of forming minerals have a dominant effect on the lenear

thermal expansion of rocks under the temperature which has been applied.
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