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Development of higher seismic and fire-resistant timber slender frame structure
using eco-friendly and sustainable materials
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This research clarify the structural characteristics and fire resistance
performance of timber composite members coated with cedar timber with geopolymer mainly based on
industrial by-products such as coal ash. Firstly, the fire resistance performance of the proposed
members was examined. A combustion test was performed with targeting a quasi-refractory time of 45
min at 900 ° C. The residual compressive strength after combustion was measured to demonstrate the
high fire resistance performance of the proposed member. Next, the structural characteristics of
the proposed members were examined using a static bending loading test. Consequently, the proposed
member had 1.5 to 2 times the bending strength and stiffness compared with the nonreinforced member.

The calculated bending strength and stiffness of the proposed members, assuming complete adhesion
between the timber and the geopolymer, were consistent with the experimental values.
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