
 

Concrete made stronger and more durable
with resin
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The provided laboratory samples, including conventional concrete with light
color in the left side and polymer concrete with dark color in the right side.
Credit: Polymers (2023). DOI: 10.3390/polym15193939
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Engineering structures made of concrete, steel, or other materials are
subject to vibrations and stress. Because of this, small cracks appear,
which grow and eventually lead to destruction. This phenomenon is
called "fatigue failure."

At the same time, corrosion of the material occurs under the influence of
the environment. It is the combination of these factors—fatigue and
corrosion failure—that will determine the service life of the structure.
To increase it, materials are reinforced with various compounds.

A RUDN University professor has suggested using epoxy resin for this
and compared how wear and an environment with different acidity
would affect it in this case. The paper is published in the journal 
Polymers.

"Some scientists believe that fatigue failure is the main cause of
destruction. However, sometimes the environment can cause more
damage. For example, for concrete structures that are installed in water.
In other words, the combination of corrosion and fatigue is more
dangerous than each of these phenomena separately," Kazem Reza
Kashyzadeh, professor of the RUDN Department of Transport said.

He prepared several samples of ordinary and epoxy-reinforced concrete
and conducted fatigue tests in different environments: air, water,
seawater, acidic, and alkaline environments. The samples were first
placed in the medium for a month, after which their compressive
strength was measured and then tested in a high-cycle testing machine.
The samples were subjected to the experiment at a frequency of three
times per second until failure.

Concrete with epoxy resin coped better than other samples with the
corrosive influence of the environment and cyclic loads. For example,
for ordinary concrete in water, the load limit was about 10 tons, and for
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reinforced concrete—about 18. That is, the fatigue strength increased by
80%. The compressive strength of reinforced concrete immediately after
exposure to an aggressive environment was 12% higher.

"Static tests have shown that the compressive strength of concrete with
polymer is approximately 12% higher than that of conventional concrete
in air. In all other aggressive environments, the static strength of
ordinary concrete is also less. The fatigue strength of concrete with 
epoxy resin increases significantly in all environments, in some cases up
to 200%," Kazem Reza Kashyzadeh, professor of the RUDN
Department of Transport said.

  More information: Kazem Reza Kashyzadeh, Effect of Corrosive
Environment on the High-Cycle Fatigue Behavior of Reinforced
Concrete by Epoxy Resin: Experimental Study, Polymers (2023). DOI:
10.3390/polym15193939

Provided by RUDN University

Citation: Concrete made stronger and more durable with resin (2024, January 16) retrieved 28
April 2024 from https://phys.org/news/2024-01-concrete-stronger-durable-resin.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/fatigue/
https://phys.org/tags/epoxy+resin/
https://dx.doi.org/10.3390/polym15193939
https://dx.doi.org/10.3390/polym15193939
https://phys.org/news/2024-01-concrete-stronger-durable-resin.html
http://www.tcpdf.org

