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Abstract

The host rock of standing sculptured Buddha in the Yongamsa temple
was macular biotite granite, which has gone through mechanical and
chemical weathering. The principal rock-forming minerals are quartz,
plagioclase, alkali feldspar, and biotite, the last two of which have been
transformed into clay minerals and chlorite due to weathering processes.
The bed rock around the Buddha statue is busily scattered with steep
inclinations that are almost vertical and discontinuous planes with the
strikes of N8°E. The major joints have the strikes of N4 to 52°W and N6
to 88°E and the dips of 42 to 89°. Especially the development of the joints
that cross the major joints causes the structural instability of the rock.
The host rock of the Buddha image is separated into many different rock

masses because of the also many different discontinuity, which group
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accounts for about 12 % of the rock. Thus it’s estimated that the bed rock
has not only plane and toppling failure but also wedge failure in all the
sides. Since the earth pressure and the inclination pressure are imposed on
the body of the Buddha in the basement rock, it’s urgent to give a
treatment of geotechnical engineering for the sake of its structural stability.
The parts where serious fractures are seen should receive the hardening
process using the fillers for stones. It's also necessary to introduce a
landfill liner system in order to reduce the ground humidity. The rock
surface of the Buddha statue are partly contaminated by lichens and
bryophyte. The joints have turned into earth, which promotes the growth
of weeds and plant roots. Thus biochemical treatments should also be
considered to get rid of the vegetation along the discontinuous planes and
preveﬁt further biological damages. '
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Fig. 1. Eastern frontal view of the standing Buddha at the Yongamsa temple. (A)
The basement rock engraved Buddha statue set up the scaffold by stainless steel
pipe and plates for detail survey and conservation treatment. (B) The Buddha
statue of the Yongamsa temple is partly painted reddish brown pigments.
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Fig. 2. Microphotographs showing host rocks of the Buddha statue at the

Yongamsa temple.

(A) Porphyritic granite composed of sericitized orthoclase and

plagioclase and b_iotite assemblages of

Quartz,

(B)

seriate textured quartz.



porphyritic granite. Qz; quartz, Or; orthoclase, Bt; biotite, Pl; plagioclase.
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Fig. 3. Deterioration and physical weathering showing host rock of the Buddha
statue at the Yongamsa temple. (A) Frontal view of the Buddha statue and the
scaffold by stainless steel pipe and plates for detail survey and conservation
treatment. (B) Discontinuity systems and vegetations developed around the Buddha
statue. (C) Protrude roof rock of the Buddha statue is divided by oblique joint set.
(D) Gap to the host rock jammed quick lime into the fracture right side of the
Buddha statue.
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Fig. 4. Photographs showing biological weathering and scanning electron
micrographs (SEM) for organic and secondary materials of the Buddha statue at
the Yongamsa temple. (A) Some weeds and trees grow in the joint systems. (B)
Algae and lichen observed on the rock surface near the Buddha statue. (C) Kaolinitic
clay minerals and open cavity formed with feldspar boundaries. (D) Sponge shaped
rootlets and fungus of lichen grown into the near surface of the rock material.
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Fig. 5. Diagram showing behavior of discontinuity for the Buddha statue at the
Yongamsa temple. Stereo-net (A), rose diagram (B), possible activity domains of the
plane failure (C), wedge failure (D) and toppling failure (E) plotted on linearments.
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