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Conservation Treatment of Stairway-side Stone Panels
Taken Out from West Pagoda of Gameunsa-site

Jongwoo Kim, Taehwa Jeong and Suyeon Jeong
Conservation Science Laboratory, Gyeongju National Museum
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Abstract At platform-reinforcing side stone plate having been exhibited in outdoor exhibition space of Gyeongju
National Museum, split and exfoliation were proceeding due to weathering at joined - restored parts. Accordingly
we checked imbibitional minerals in the stone through observation and analysis with polarized microscope, and
studied capillary water absorption rate using Schmidt Hammer rebound hardness measurement and Karsten
Tube.
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Photo 1. Three-story stone pagodalwest] of Gameunsa temple site  Photo 2. Platform-reinforcing side stone

and platform-reinforcing side stone excavated from Jeoksim

of west pagoda

1) g, 1961, SHEER SERAELD A28, p.64.
2) TR, 1997, YERAEIA, FERY, p.220.

excavated from east pagoda
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Photo 3. Picture of sample part taken by polarized-light microscope
(qt : quartz, pl: plagioclase, bi : biotite, op : opaque mineral)
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Table 1. Result of XRF analysis(wt%])

120 Naz0 3.28

ol Mg0 1.25

1000 Alz203 15.57

Si02 68.26

800 | P20s 0.40

z Pl S03 0.59
£ K20 2.94
0z Cal 4.89

7 TiO2 0.34
. Pl MnO 0

sm B o PLRLL 0z pl Fe203 2.34

. V\J.,ii ‘ WM Lol 0.08

0 10 20 30 40 50 60 70 80 TOtal 99.99

Fig 1. Result of XRD analysis
(Sm:Smectite, Bi: Biotite, PL: Plagioclase, Qz: Quartz)
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Photo 4. Position of measuring Schmidt Hammer and distribution chart of estimated strength

Table 2. Estimated hardness tested by Schmidt Hammer
(Rebound hardness of normal and fresh granitie shows value of about 40~60kgf/cm?)

Schmidt Hammer Schmidt Hammer
Rebound hardness estimated Rebound hardness estimated
Position No. hardness(kgf/cr) Position No. hardness(kgf/cr)
before after before after before after before after
treatment treatment treatment treatment treatment treatment treatment treatment
1 30 32 239 263 1 27 32 203 263
2 29 31 227 249 2 17.5 27 63.5 203
3 24 28 168 214 3 17 25 60 179
4 35 41 299 373 4 34 35 288 299
5 35 40 299 362 5 36 36 313 313
6 37 43 324 398 6 37 43 324 398
7 40 43 322 398 7 28 37 214 324
Front 8 30 36 239 313 Back 8 25 26 179 192
9 38 45 338 422 9 32 32 263 263
10 30 35 239 299 10 42 46 385 436
11 31 36 249 313 11 24 32 168 263
12 35 39 299 348 12 30 36 239 313
13 42 42 385 385 13 29 36 227 313
14 37 37 324 324 14 41 41 373 373
15 39.5 42 355 385 15 37 42 324 385
Side 1 23 26 157 192 16 37 42 324 385
(Damaged 2 28 33 214 274 ‘ 1 36 43 276 398
: 3 38 43 338 398 Side 2 31 43 249 398
sidel i 373 385 340 46 362 436
1 29 88 227 274 1 34 41 288 Jn3
Top 2 23 £ 157 274 Bottom 2 34 40 288 362
3 23 29 157 227 3 42 47 385 447
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Fig 2. Position of Karsten tube
measurement
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Table 3. Capillary absorption
coefficient(kg/m?t"?)

Beforre After
treatment treatment

Front 0.91 0.7
Back 1.12 0.81
Top 13.87 0.97
Bottom 0.67 0.57
Inside of front 15.91 2.55
Top of front 5.3 14.28

Inside of back 20.61 12.85

Photo 5. Karsten tube measurement
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Fig 3. Karsten measurement value over time (before treatment, after treatment)
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Fig 4. Capillary absorption
coefficient(kg/m*t"?)
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Fig 5. Measured drawing before treatment
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Photo 6. State of relics before treatment
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Photo 8. Process of reinforcement and restoration
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Photo 9. Washing work before reinforcement
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Photo 10. Temporary dipping tank I
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