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Historical Architecture Improved by Titanium
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Abstract

Most of the historical architecture in Japan is wooden made, some structures had stood many
centuries and in some cases, even more than 1000 years. Unexpectedly, iron materials were used
for joint purposes within these constructions. Since iron is susceptible to corrosion, some joint parts
made by these material have already lost their properties and functions. In order to keep the
historical architecture for the coming generations, the development of new materials that can
substitute the iron is effective. In the 20th century, the titanium had begun to be used. This material
is light and strong; furthermore, it has low thermal conductivity and high corrosion resistance. It
seems that it is more suitable the usage of titanium in wooden structures, rather than iron. The
author has been using the innovative material for seismic retrofit and reinforcement of historical
buildings. In this article, the possibility of using titanium as a construction material is described

by explaining four examples.
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Physical properties of titanium alloy
o-f Titanium p Titanium Steel
Thermal conductivity (W/m-K) (20°C) 75 8.08 63 (SPCC)
Coefficient of linear expansion (1x107¢/K) (20°C) 8.8 8.5 12.0 (SPCC)
Specific strength 202 = 157-199 51-65 (SS400) t=5

T — AL NH AT 8 2 1542 HP X 1) http://www.titan-japan.com/technology/physical_properties.html
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Panoramic view of roof system of Sutra Repository,
Zenkoji Temple

EE?2 [RLEEMFR2LEES— MNEERT
Titanium alloy sheet wrapped member shown on Photo 1
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External view of reinforced deck supporting structure
(Kiyomizu Stage, Kiyomizu-dera Temple)
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BEE 4 RLEEMOZEEE (F2o52KILN)
Reinforced member joint of structure shown on Photo 3
(using titanium alloy bolt)
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Strength test of titanium alloy sheets
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Specimen of reinforced beam joint
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BEH7 S 3=EEMmHA
Reinforcement of Tomioka Warehouse No.3
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BE 8 Ef1=SREME
Reinforcement of Tomioka Warehouse No. 1
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