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Abstract

In the present experimental/numerical study, a combination of ceramic waste and ground-
granulated blast furnace slag were used in the preparation of one-part alkali-activated binders.
Moreover, the effect of fiber type and content on hardened-state properties and shrinkage was
studied under two different curing conditions. In the first stage of this study water absorption,
compressive strength, and flexural strength were assessed. Subsequently, the flexural
performance of fiber-reinforced binders was simulated and predicted using finite element
models under concentrated and distributed flexural loading, respectively. The experimental
results showed that fibers improved mechanical properties, and enhancement was governed by
fiber type and curing conditions. Moreover, the numerical results indicated that the developed
fiber-reinforced binders offer a flexural load-carrying capacity in the range of 10 to 40 kN/m? and

permissible service loads were well below the ultimate capacity.
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1. Introduction

Alkali-activated binders have been investigated as one alternative to ordinary Portland cement
(OPC). Alkali activation is based on the dissolution of reactive aluminosilicates in alkaline
conditions. The most commonly used raw materials include kaolinitic clays [1-3], fly ash [5-8],

blast furnace slag [9, 10], and combinations of these materials as hybrid blends [11-14].
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