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Mock=-up Test for Prototype Reactor Shielding (I)

Abstract

This report describes the results on the thermal properties of two

kinds of serpentines and‘chemiéal analysis of serpentines and cement,
which was subsequéntly carried out after the thermal performance test
on serpentines-coﬁcrete for Fast Breeder Reactor Shielding.

Two kinds of‘serpentines used for this test were Miyamori product in

Iwate prefecture and Ube product in Yamaguchi Prefecture.

The binder of concrete was normal portland cement. Unit cement
" weight was 400 kg/m3, water cement ratio ranged from 0.50 to 0.52 and

sand-ratio was 0.53.

The aggregate crushing value according to British Standard
Institution (B.S.812-1975) was tested after 90°C, 110°C, 300°C and
600°C heating témperatures. The concrete test pieces were exposed to
high temperatures of 110°C, 300°C and 600°C for 7 days and with the

heating rate of 50°C per hour.

The fundamental results obtained throughout the test are as

follows.

(1) All the serpentines contained less percentage of Uranium and

thorium than those of cement.

(2) Aggregate crushing value before heating were different depending
on the source. Aggregate crushing value fairly increase by heating

from 110°C to 300°C.



Aggregate crushing value Jargely decreased by the heating more than

600°C.

(3) The properties of the two kinds of serpentines concrete before heat-
.+ ing did not show the difference depending on those sources. The

properties of those concrete after heating of 110°C, 300°C and
600°C showed.the source dependent difference. After 300°C heating,
the strength slightly decreased, while differences of length and
Weighf largely decreased in case ef the concrete esed unsound
aggregate, and the concrete with more crystalline water in serpentine
showed little decrease about the dynamic modulus of elasticity.
While afterp600°C heating, the.efoperties of all the concfeEe ﬁere
outstanaingly deteeiorated. ﬁhen the concrete are left in tﬁe
atmosphere for long time after heating, all the concrete exposed
to the temperature of 300°C did not collapse, but those of 600°C

collapsed into smaller fragments.
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