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Summary

Subjected to a severe climate, listorical remains of paintings and carvings on the wall in
Dunhuang Cave located in northwestern China have sustained damage to the degree calling for
urgent conservation. The damage includes the disintegration of the bedrock consisting of
Quaternary fluvial sediments characterized as conglomerate. The freezing-thwaing and wetting-
drying cycles, which frequently occur under the present climatic conditions at the site, have
caused granule and gravel to exfoliate out of the conglomerate bedrock. As a result, these
ablations have inflicted severe harm on the paintings and carvings there.

For future conservation treatment, the present authors sampled conglomerate specimens
out of the bedrock and experimented them under freezing-thawing and wetting-drying cycles
in the laboratory. The freezing-thawing cycle under water-saturated conditions caused rock
specimens to exfoliate as much as 7% of the weight at each cycle. Meanwhile. the wetting-
drying cycle also resulted in the exfoliation, but the amount of ablation was smaller than
that of the former. However, distinctive ablation took place when a rock specimen was
impacted by hands under dry conditions.

To evaluate treatment for future conservation rock specimens were treated with two
kinds of synthetic resins to be subjected to the freezing-thawing and wetting-drying cycles in
the laoratory. As to the degree of exfoliation, one of rock specimens treated with silane
resins was smaller than other specimens treated with other resins. For the protection of the
specimens against frost after the treatment with silane resins it is likely that a hardening
effect does not count for much, but the impeding effect of water migration through samples

is more important as a cause of damage.



