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Abstract

The host rocks of brick-shaped stone pagoda in the Bunhwangsa temple
are lots of kinds andesitic rocks, which has gone through mechanical and
chemical weathering. As the overall observation, the pagoda is serious
damages by air pollutants, and the northeast parts show the much
advanced state of turning white, while the southeast parts are heavily
cracked in the materials. The rocks of brick-shaped pagoda body are in a
relatively stable condition of weathering and damage except for the
abrasion and cracks of the corners. The rocks of the pagoda roof suffer
from more symptoms including multiple peel-offs, exfoliation, cracks
forming round lines, and falling off stone pieces. The pagoda roof rocks
are dominated by the thriving leafy lichens and mosses, especially, there
are higher plants (selaginella involvens, dandelions) taking root actively
between the brick stones and cement mortar. There are even light gray
precipitates like stalactites between the rocks of the body, in particular, the
1st and 2nd floor in the east side and the body parts in the north side are



the most serious. Their major minerals are calcite, gypsum and clay
minerals. The rocks of the stylobate and the tabernacle in all the four
directions are composed mainly of granitic rocks. The materials consisting
of the tabernacles show the severe splits and distortion, which causes the
structural instability. The stvlobate rocks are heavily contaminated by
some weeds with the often marks of inorganic contamination by secondary
hydroxides. The central part of the east stylobate has been sinking, while
that of the 1st floor west stylobate is protruded nesting a line of cracks.
Accordingly, the inside of the tabernacle is always humid with the
constant introduction of rainwater. The stone lion standing in the southeast
and northeast side are alkali granite, while that in the southwest and
northwest lithic tuff. Each of the stone lion also cc .ed with various
colored lichens, mosses, algae, bacteria and bryophyte. The external
materials of the pagoda have deteriorated the functions of the rocks and
made the loss, falling off, and biological contamination even worse due to
the surface weathering. Thus it's urgent to come up with scientific

restoration and conservation measures through clinical tests.
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Fig. 2. The brick-shaped rock materials are highly deterioration along the coner,
surface discoloring and leakage of rain water along the fracture systems (A). The
stalactite-like white grey precipitates formed boundary between the rock materials.
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3. Microphotographs showing weathered host rocks of the stone pagoda in the Bunhwangsa
temple. (A) Andesitic tuff composed of tuffaceous groundmass, rock fragment and subhedral plagioclase.
(B) Quartz, fledspar and biotite assemblages of alkali granite. Alkali feldspar and biotite are changed

into clay minerals and chlorite along the grain boundaries, respectively.
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materials of the

stone pagoda in the Bunhwangsa temple. (A) Fibrous rootlets and fungus of lichen grown into the near

surface of the rock material.

Scanning electron microphotographs (SEM) showing organic and secondary
rock surface.

Fig. 4.

(B) Euhedral calcite and gypsum in the white grey precipitates formed
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Fig. 5. X-ray powder diffraction patterns of secondary materials of the stone

chlorite, Q; quartz, P; plagioclase, O;

G

pagoda in the Bunhwangsa temple.
orthoclase, Ca; calcite, G; gypsum.
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