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Development of timber elements and joint-systems for higher seismic and fire
resistance performance using eco-friendly materials
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New wood structural members with high strength, high rigidity and high fire
resistance were developed. Specifically, through a bending load test of a composite cedar wood
member reinforced using a basalt fiber sheet and a geopolymer, this reinforcement effect of this
method was compared and examined. As the result, the structural characteristics of the composite
member were about 1.5 times with bending strength and 1.9 to 2.3 times with bending stiffness
comparison to the unreinforced member, demonstrating effectiveness reinforcement for the wooden
member. In addition, it was shown that the fracture mechanics model based on the experiment can be
constructed, and the model can relatively accurately simulate improvement effect of the strength and

the rigidity. On the other hand, the nonflammability of the composite material was verified through
the heat generation test using the cedar material (pasted with basalt fiber sheet) test piece
coated with geopolymer.
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