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Study on quantitative evaluation of weathering of welded tuff
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The welded tuff has been widely distributed in southern Kyushu and has been widely used as a kind of construction
material in stone bridges or shore protections since long age. But as the time past, the construction material gradually
lost its original strength due to the weathering, which has raised a problem to us about how to save or maintain the

existing historical rock structures.

In this research, the contact stiffness test, and the attrition test and the other kinds of test which have a possibility to
evaluate the weathering were carried out with the sample from the blocks of Takeno arch bridge in order to grasp the
weathering behavior of the welded tuff. The results show that the blocks have been most seriously weathered within the
depth about 2 cm from the surface, this is very similar to the survey on fall depth by weathering from the surface of the
historical rock structures with the same age as that of the Takeno arch bridge.
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Fig.1 Relationship between Schmidt hammer rebound value and
distance of the surface of the sample.
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Fig.2 Relationship between Needle - penetration NP and distance
of the surface of the sample.
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Fig.3 Relationship between Shore hardness and distance of the
surface of the sample.
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Fig.4 Relationship between wave velocity and distance of the surface
of the sample with A~ELine.
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Fig.5 Location of the artificial discontinuity on test sample.
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Fig.6 Change of normal displacement before and after shearing
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Fig.7 Normal stiffness at different depth from the surface of test
sample under different normal stress.
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Fig.8 Shear stiffness at different depth from the surface of test sample
under different normal stress.
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Fig.9 Wd value at different depth from the surface of test sample.
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Fig.10 The distribution of Temperature after 5 minute warming.
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