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ABSTRACT The Gyeongju Seokbinggo (Treasure No. 66) is an ice-storing stone warehouse, consisting mainly of alkali-
granite which shows milky white color and medium-grained textures with drusy cavities. As results of deterioration assess-
ment, the deterioration rates were determined as crack (12.5%), disjoining (6.7%), breaking-out (25.1%), exfoliation
(20.9%), efflorescence (6.5%), brown discoloration (9.8%), darkgray discoloration (2.0%) and biological discoloration
(36.5%). Comprehensive physical deterioration rate and discoloration rate were calculated as 43.7% and 68.7%, respective-
ly, that indicates the Seokbinggo has been severely weathered. Indoor relative humidity was above 90% except in winter
season. Indoor microclimate was hardly fluctuating although indoor microclimate was dependent on the outdoor climate.
The main cause of deterioration was high relative humidity and a long time of wetness due to penetration of rain, under-
ground water and condensation. It was identified that the water brought out biological discoloration, dissolution of minerals,
structural movement and efflorescence, and the dust from the ground soil in front of the entrance accelerated brown and
dark gray discoloration on the stone surface.

Key Word : Gyeongju Seokbinggo, Alkali granite, Deterioration assessment, Microclimate
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Figure 1. Qcourrerce of the Gyeongju Seokbinggo. (A) Ertrance and external appeararce. (B) Arched inerior structure. (C) Gound, profle and

cross section plans of the Gyeongju Seok inggp.
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Figure 2. Verious rock materials of the Gyeongju Seok binggo and magneiic suscedibilty. (A Grantic store used for a fourdation of a woocen @i-
lar. (B) Major rock type of alkali granite. C) Hornfels and ancestic tuff as accessary rock types. ©) Distiibution of magnetic susceptibilty for exterior
rock bHocks. €) Distributionof magnetic suscegtibilty for irterior rock blocks.
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Figure 3. Polarizing microscofdc images and X-ray difracton paterns of alkali garite. A, B) Ecuigranuar and medum grained perthite showing
varied mirerals of K—feldspar, cuartzand kofite. (C) Biotite altered irto chiorite due to weathering pocess. O) X-ray powder difraction patterrs of
akali gante. Qz; quartz, K, K-feldsgar, PI; plagoclase, Or; orthoclase Am; amphbole, Bt bictite, Chi cHorite, Op; opaque mireral.
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Table 1. Classffication scheme of weathering forms.
Group of weathering form Weathering form Descrigion
Crack Cracks in the individual store blocks due to ratural or constructiorel causes.
Disjoining Gaps between stone blocks due to shits from the original postion of the store components.
Physical deterioration
Break—out Loss of commact stone fragmeris due to natural or unnaiural causes.
Exfoliation Loss of store material on the store surface due to exfoliation.
Effl ore scence Poorly adresive deposits of salt aggregates on the stone surface.
Brown Brownish alteration of the origiral stone color due to chemical weattering of mirerals,
discoloration accumulation of coloring matter, soil or staining by dust.
Discoloration
Dark—gray Dark—grey alteration of the original stone color due to chemical weathering of minerals,
discoloration accumuation of coloring matter, soil or staining by dust.
Biological

i - Discoloration due to colorization by microorgarisms fungd, algee, lichen and bacteria.
discoloration
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Figure 4. Cceurrence of individual weathering forms in the Gyeongu Seokldnggp. (A) Cracks of an interior arch siore. ®) Disjoining due to irregu—
lar array ketween rock Hocks. (C) Breaking-out of an arch store. ©) Edoliaton paralle! to the store surface. (E) Eforescence on the arched ceil-
ing (F) Corsiderable brown and dark—gray discoloration arourd the vertilaion ducts. (@) Distribution of Hospecies on the rorth wall curing sum—
mer. (H Distribution of Hospecies on the north wall during wirter. () Diferert distritution of biological colorization between lighened and staced

area.
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Table 2. Quartitative deterioration rate. Cr; Crack Dj; Disjpiring, Bo; Break—out, Ex; Exfoliation, Ef; Efflorescerce, BrD; Brown discoloration, DrD;
Dark—gray discoloration, BiD; Biological discoloration, PD; Physical deterioration, DC; Discoloration.

Deterioration rate (%)

Location
Cr Dj Bo E B BrD DrD BD PD DC Tatal
NW 2.8 0.0 24.8 0.0 1.4 9.5 0.0 85.0 24.8 97.2 97.2
RS-N 6.7 0.0 13.3 17.8 28.2 0.2 5.1 0.1 31.1 66.7 77.8
1st AC 25.4 14.3 222 28.6 19.5 1.2 0.7 3.6 58.7 79.4 79.4
1st RS 13.2 1.9 18.9 9.4 5.2 2.1 5.6 10.9 35.8 7.7 73.6
2nd AC 22.6 9.7 371 38.7 3.7 15.2 3.5 7.0 69.4 77.4 85.5
2nd RS 10.0 8.0 16.0 34.0 7.5 24.7 6.9 24.7 42.0 78.0 82.0
3rd AC 15.9 6.3 34.9 34.9 10.7 13.5 0.8 24.5 57.1 71.4 85.7
3rd RS 15.4 1.9 19.2 19.2 5.9 26.4 0.7 21.4 40.4 80.8 86.5
4th AC 11.3 22.6 40.3 24.2 0.5 0.0 0.0 36.5 56.5 46.8 71.0
4th RS 10.9 3.6 10.9 20.0 1.4 26.4 3.9 14.7 36.4 52.7 67.3
5th AC 9.8 11.5 39.3 26.2 0.4 0.0 0.0 52.9 52.5 63.9 78.7
RS-S 10.8 0.0 10.8 8.1 0.0 0.0 0.0 2.9 16.2 5.4 18.9
Tolal 12.5 6.7 251 20.9 6.5 9.8 2.0 26.5 43.7 68.7 77.9

NW; North wall, RS—N; Rock series rext to north wall, 1st AC; 1st rock series between 1st AC and 2nd AC, 2nd AC; 2rd arched wall, 2rd RS;
2nd rock series ketween 1st AC and 2nd AC, 3rd AC; 3rd arched wall, 3rd RS; 1st rock series between 1st AC and 2nd AC, 4th AC; 4th
arched wall, 4th RS; 1st rock series between 1st AC and 2nd AC, 5th AC; 5th arched wall, RS-S; Rock series next to south wall.
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Table 3. Mean, maximum, minmum and standard deviaiion of dally mean relaive humidity and temperature of the Gyeondu Seokkbinggp.

Sping Summer Autumn Wirter
Remarks
in out in out in out in out

mean 97.7 57.0 99.7 73.7 92.9 78.5 81.8 52.1
max 99.9 92.0 99.9 93.0 99.8 99.0 97.2 96.0

RH ©%)
min 79.2 21.0 99.1 56.0 83.9 41.0 64.9 24.0
o 4.9 16.2 0.2 9.1 3.9 14.5 8.9 18.0
mean 7.4 11.8 17.1 23.9 14.9 15.0 3.9 1.6
max 12.4 22.5 20.3 29.4 19.5 24.8 9.9 9.9

T(C)
min 2.0 -1.4 12.6 16.3 8.1 6.0 -0.2 -6.8
o 3.2 5.7 2.4 3.2 3.5 4.8 2.4 3.4
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