
Author’s Accepted Manuscript

The effect of elevated temperature on the residual
tensile strength and physical properties of the
alkali-activated slag concrete

Kiachehr Behfarnia, Mohammad Shahbaz

PII: S2352-7102(17)30838-0
DOI: https://doi.org/10.1016/j.jobe.2018.08.015
Reference: JOBE567

To appear in: Journal of Building Engineering

Received date: 29 December 2017
Revised date: 22 July 2018
Accepted date: 17 August 2018

Cite this article as: Kiachehr Behfarnia and Mohammad Shahbaz, The effect of
elevated temperature on the residual tensile strength and physical properties of
the alkali-activated slag concrete, Journal of Building Engineering,
https://doi.org/10.1016/j.jobe.2018.08.015

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jobe

http://www.elsevier.com/locate/jobe
https://doi.org/10.1016/j.jobe.2018.08.015
https://doi.org/10.1016/j.jobe.2018.08.015


 

1 

 

 

 

The effect of elevated temperature on the residual tensile strength 

and physical properties of the alkali-activated slag concrete 

Kiachehr Behfarnia*, Mohammad Shahbaz  

 
Department of Civil Engineering, Isfahan University of Technology, Isfahan 84156-83111, Iran 

 
 

*Corresponding author. Tel.: +98 311 3913810; fax: +98 311 3912700. E-mail address: kia@cc.iut.ac.ir (K. Behfarnia). 

 

Abstract 

Assessment of alkali-activated slag (AAS) concrete as a green alternative to normal 

concrete is an effort to pave the way for the sustainable development. In this study, the AAS 

concrete specimens, after 7, 28 and 90 days of wet curing, were exposed to the temperatures 

of 20, 200, 400, 600, and 800˚C, and the effect of temperature on their residual tensile 

strength and mass loss was assessed. Specimens of the normal concrete were also cast and 

tested to compare their performance with that of the AAS concrete. According to the results, 

the residual tensile strength of the AAS concrete at high temperatures was noticeably higher 

than that of normal concrete. Scanning electron microscope (SEM) images were obtained 

from the specimens to observe the changes in the micro-structure of the AAS and normal 

concrete in response to heating. Also, the change in the structure of the pores of the AAS 

concrete was investigated by employing mercury intrusion porosimetry (MIP).  
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1. Introduction 

Nowadays, production of the environment-friendly green concrete is of great interest in 

order to reduce the normal Portland cement consumption and its respective negative impacts. 
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