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Of the building materials, cement or cement-based materials are the main binding material (Cho et al, 2012; Lee et al, 2012). 
However the carbon dioxide (CO2) produced in the cement manufacturing process represents up to about 7% of global manmade 

CO2, and cement also has a high level of toxicity. The purpose of this research is to develop a sustainable and eco-friendly building 
material, which is called a high-performance ductile Fiber-Reinforced Cement-Free Composite (FRCFC). FRCFC is manufactured 
using Ground Granulated Blast-Furnace Slag (GGBS) based alkali-activated cement-free fiber composites. Two mixture proportions, 
both of which had proper flowability and viscosity of mortar in order to easily mix and uniformly disperse fibers, were determined 
according to alkali activators and the slump flow. Compression, direct-tension, and bending tests on the developed cement-free 
composites were conducted in order to evaluate the mechanical properties of composites. The developed cement-free composites 
showed an average of 465mm slump flow and about 2% of the tensile strain capacity based on multiple micro-cracks. The test results 
demonstrate the feasibility of high ductile fiber-reinforced cement-free composites as sustainable building materials.
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