Auvailable online at www.CivileJournal.org

Civil Engineering Journal

Vol. 6, No. 3, March, 2020

Tests on the Mechanical Properties of Corroded Cement Mortar
after High Temperature

Xiong Liang-Xiao ", Chen Cong °
#School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, PR China.
® Guangxi Key Laboratory of Disaster Prevention and Engineering Safety, Guangxi University, Nanning 530004, PR China.
¢ Wuhan Metro Group Co., Ltd., Hubei, Wuhan 430070, PR China.
Received 22 November 2019; Accepted 21 January 2020

Abstract

Durability of cement mortar and concrete materials under sea water condition is always an important research topic. The
objective of this work is to understand the mechanical properties of corroded cement mortar after high temperature, the
cement mortar specimens after high temperature were placed in water and sodium sulfate solution, and then the uniaxial
compression tests were carried out on the cement mortar specimens after corroded. Test results show that both the
differences of compressive strength and strain at the peak stress after high temperature caused by high temperature, are
relatively small when the specimens are eroded in water, and the differences are relatively high when the specimens are
eroded in sodium sulfate solution. The compressive strength of the cement mortar specimens under normal temperature
eroded in sodium sulfate solution is highest, and that eroded in water is lowest. The compressive strength of specimen
after high temperature eroded in water is highest and that eroded in sodium sulfate solution is lowest. The strain at the
peak stress of specimen, whether after high temperature or not, is highest when eroded in sodium sulfate solution, and
that eroded in water is lowest. At present, there are few research results about the mechanical properties of concrete first
after high temperature and then after sea water corrosion. The work in this paper can enrich the results in this area.
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1. Introduction

As for subsea tunnel concrete lining, one side is basically exposed to air, and the other sides contact with the
surrounding rock and the seawater, and the lining concrete of subsea tunnel will be under the erosion of seawater. The
durability of the lining concrete determines the service life of undersea tunnel. Therefore, study on the subsea tunnel
concrete lining has great practical value. Mechanical properties of concrete in seawater erosion are an important
indicator of the durability evaluation of concrete structures in marine environment. Many researchers have conducted
test research on the mechanical properties of concrete after sea- water erosion, e.g. Park et al. [1], Lee et al. [2],
Cavdar and Yetgin [3], Kathirvel et al. [4], Sirisawat [5], Xiong et al. [6], Han et al. [7], Xie et al. [8] and Li et al. [9].

The above-mentioned studies always placed specimens in erosive solution for long-term immersion, and then took
some specimens out for mechanical properties test at intervals. However, fire must be considered in the design of
tunnel, i.e. stability of lining structure under high temperature. A number of fire examples show that the fire will cause
damage with varying degrees to the lining structure. The tunnel will collapse due to the deterioration of the mechanical

* Corresponding author: xionglx1982@126.com
d-) http://dx.doi.org/10.28991/cej-2020-03091483

© 2019 by the authors. Licensee C.E.J, Tehran, Iran. This article is an open access article distributed under the terms
BT and conditions of the Creative Commons Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

459


http://www.civilejournal.org/
http://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/

