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Table 1 Sample codes with various treatments and synthetic resins
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The Breaking of Stone Remains Caused by Freezing
and Its Protection by the Treatment with Synthetic Resins (Part II)

——Studies on the Deterioration of Stone Caused by
Freeze-thaw Cycles and Its Preservation (IV)——

Masami FUKUDA, Sadatoshi MIURA
and Tadateru NISHIURA

The present authors conducted the freezing-thawing experiments of weathered
tuff related with the protection of stone remains by frost. A tertiary tuff from
Tochigi prefecture, central Japan, was used as rock specimens. Three widely used
synthetic resins (i.e., silane, expoxy and acrylic resin) were tested their effectiveness
to frost damage.

The compressive and tensile strengths of rock specimens both treated by resin and
non-treated were measured. The values of strengths indicated no significant differences
between non-treated and treated specimens. This result implies hardening effects by
the synthetic resin does not occur. Porosities and saturated water contents of the
specimens treated by epoxy and acrylic resin did not change before and after the
treatments. On the other hand, both values of porosity and water content of the
specimen by treated silane decreased. The decrease of porosity and water content were
due to the impeding effects of water into the specimens.

The specimens were exposed to the freezing-thawing cycles in a cold room with water
supply. At every 5cycles, porosity, water content, ultra-sonic propagation velocity
and weight loss were measured. The most of specimens were damaged after 10 cycles
except the specimens treated by silane. In previous report, the authors suggested
that water migrated through the specimen during freezing, and accumulated in frozen
parts forming ice-lenses. This frost heave mechanism might be adoped to the frost
damage of porous rocks. The protection effects by the treatment with silane is due to
not the hardening effect but the impeding effect of water. The treatment with silane
lowered the hydraulic conductivity of rocks and impeded the water migration through
rocks during freezing. _

For the evaluation of the treatment with silane, porosity and saturated water content
might be measured. If porosity is lower than 20% and water content is lower than
0.1 after the treatment, the protective effect to frost damage might be expected.



