E proceedings m\D\Py

Abstract

Are Shrinkage and Creep Prediction Models
Developed for Portland Cement also Valid for
Alkali-Activated High-MgO Blast Furnace Slag?

Abeer Humad '2* and Andrzej Cwirzen !

! Building Materials, Department of Civil, Environmental and Natural Resources Engineering, 97871 Lulea,

Sweden; Andrzej.cwirzen@ltu.se

2 Civil Engineering Department, University of Babylon, Hilla, 374 Babylon, Iraq

Correspondence: abeer.humad@ltu.se

t Presented at the 1st International Conference on Smart Materials for Sustainable Construction—SMASCO
2019, Lulea, Sweden, 10-12 December 2019.

Published: 18 November 2019

Keywords: alkali-activated slag concrete; shrinkage and creep; predicting models; high-MgO slag

Alkali-activated slag (AAS) based materials is one the alternative cementitious binders enabling
to reduce COz footprint of concrete. In general, AAS concretes have good mechanical properties and
excellent durability but suffer from very high drying shrinkage, which can be up to six times higher
than observed in Portland cement based concretes. In this study, shrinkage and creep coefficient of
alkali-activated high-MgO slag concretes were modelled using ACI-209R-92, GL2000 and CEB
MC90-99 models. The predicted data were compared with actual measured values for laboratory
cured high-MgO AAS concrete activated with 10 wt.% sodium silicate (Mix S510), 10 wt.% sodium
carbonate (Mix SC10) and a combination of both (Mix SC5+SS5). The results showed that the
measured shrinkage values of SC-activated slag concrete were two times higher than predicted by
the ACI 209R model, and about three times higher when SS- and (SC+SS) were used as alkali
activators. The GL2000 model showed a relatively good prediction of the creep coefficient of
SS-activated slag concrete, Figure 1. However, in the case of concretes activated with the (SC+SS) and
SC the actual measured values were three to four times higher. The shrinkage of AAS concrete was
strongly affected by curing conditions, activator type and dosage, chemical composition and
fineness of the precursor. The study showed that existing models should be modified to account for
all parameters specific for alkali activated systems.
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Figure 1. The predicted shrinkage of mix SC10 (left) and the predicted creep coefficient of mix SS10
(right).
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