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Salt Weathering on Geosphere Materials—Oya Tuff and Concrete in Architectures

Tuy g MUES O T (HE R 2 — - Bh#EdR)
Chiaki T. OGUCHI (Geosphere Research Institute, Associate Professor)

ABSTRACT

An abandoned underground quarry of Oya-tuff has much salt efflorescence in winter. Besides salt
weathering, freeze-thaw weathering and slaking must be considered because of winter temperature below
0°C in this area and swelling clays as a component of the rock. Field survey was performed to collect salts
and to measure moisture contents. Thenardate and gypsum are detected using XRD as main salts as well as
zeolites. Moisture contents are relatively steady due to underground environment. Concerning concrete
building, salt weathering is also observed on the pedestrian deck of Department of Engineering at Saitama
University made in 1969. The observed salt minerals were trona (NazH(CO3),*2H,0) and calcite (CaCOs3).
Trona was much seen in winter but less in summer.

To know the influence of rock properties on weathering, three kinds of Oya-tuff and two kinds of
concretes were used for salt experiments. In the case of Oya-tuff, the freeze-thaw and slaking experiments
were performed for comparing salt experiment with Na,SO,4 solution. The specimens were made square
pillar specimens whose bottoms are sunk into distilled water for freeze-thaw and slaking experiments, or
Na,SO, saturated solution for salt weathering experiment. Dry conditions were performed for 24 hours in
an oven set 40°C for slaking and salt weathering experiments, and in a freezer of -15°C for freeze-thaw
experiment. Wet conditions were then carried out for 24 hours left in a room of ca. 20°C. This wet-dry
cycle was repeated by 10 cycles. Through these experiments, it is cleared that the specimens for salt
weathering experiment were the most severely destroyed. In the case of concretes, dense concrete
specimens and porous ones (Spasars) were sunk in five solutions of H,O, trona (NazH(COs), « 2H,0),
NaHCOs;, Na,CO3; and CaSQ, in 24 hours at room temperature and then dried in an oven at 40°C. This
wet-dry cycle is repeated and the specimens sunk in Na,CO3 and trona solutions are weathered.

Weathering Susceptibility Index (WSI) of each case is calculated using crystallization pressure and data
of pore size distribution. The WSI values are harmonized with the results of this salt weathering
experiment.
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