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ABSTRACT  The change of strength and water vapour diffusion resistant by soluble salts was investigated in the tuff
and granite used in many stone monuments of Gyeongju area. With Na,SO4and CaSOs - 2H,0 were treated the rock samples
to understand the difference of solubility. The densities of the tested rocks were increased by the impregnation of CaSO4
- 2H,0 and Na,SOs. The flexural strength was increased in the tuff samples but decreased in the granite as the salts increased
in the pore. In the tuff, the uniaxial compressive strength was increased by CaSO, - 2H,0, but decreased by Na,SOs. In
the granite, it was decreased slightly by CaSO4 - 2H,0, but increased by Na,SO4. The water vapour diffusion resistant
was increased by the salts in both rocks. As results, it was cleared that the mechanical strength colud be increased in early
stage of weathering by the accumulation of salt and water vapour diffusion resistant.
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Figure 1. The tested rock samples and accumulation methods of soluble salt in the rock samples. (a) Rectangular paral-
lelepiped type for the measurement of flexural strength, (b) circular plate form for the measurement of water vapour
diffusion resistant, (c) accumulation of soluble salt in vacuum chamber and (d) accumulation of soluble salt by injector.
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Table 1. The physical properties of the tested rock sample groups and amount of salt in samples.

Sample Density (g/cm3) Porosity Water absorption Impregnated salt

group* bulk true (vol%) (Wt%) in samples (g)
TIN.T. 2.13 2.48 13.91 5.83 0
T2CaSO, 2.15 2.48 13.29 5.89 421
T3Na,SO04 2.16 2.49 13.51 5.99 1.73
GIN.T. 2.59 2.62 0.76 0.34 0
G2CaS0, 2.59 2.62 0.74 0.39 0.32
G3NaxSO,4 2.60 2.62 0.72 0.37 0.12

* 25 BAolA Tt Gi= 223U (tuff) 7} 3F73 < (granite)S 1|3}, 2Fo] F]9] 22h= I <A & oJuldith 241 9 NT&
non-treated &, CaS042} Na;SO4= A 2] of] AMEH 4284 9| FF7E Uehdith

(b)

Figure 2. Measurement methods in strength of the rocks. (a) flexural strength by UTM, (b) compressive strength by UTM.
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Figure 4. Influence of soluble salt on change of the bulk density of the rocks.
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Figure 3. Increase of bulk density by accumulation of the soluble salt.
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Figure 5. Increase of flexural strength by accumulation of the soluble salt.
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Figure 6. Drilling resistance of construction material on Cologne Cathedral’.
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Figure 7. Change of compressive strength by increase of soluble salt in pore.
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Figure 8. Influence of soluble salt on compressive strength of rocks.
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Figure 9. Influence of soluble salt on compressive strength of rocks.
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Figure 10. Influence of soluble salt on water vapour diffusion resistant.
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