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Abstract The paper presents an assessment on the

properties of three different types of masonry mortars,

namely Portland cement mortar (CM), polymer cement

mortar (PCM) and polymer mortar (PM) of various com-

positions. The effect of binder content (cement and/or

epoxy) on CM, PCM or PM has been explored in the study.

An assessment was carried out on the basis of mechanical

(compressive, tensile and flexural strength), physical (water

uptake, chloride ion permeability), morphological (poros-

ity) and thermal (coefficient of thermal expansion) prop-

erties of the mortars. A comparative cost analysis of the

mortars is also discussed in this article. The results show

that the mechanical strength of both PCM and PM

improves markedly with the addition of epoxy resin, and

the higher rate of incremental strength is found for PM.

Consequently, the chloride ion penetration, water uptake,

porosity and thermal expansion of the mortars decrease

significantly with the resin content, but the rate of drop in

chloride ion penetration, water uptake, porosity and ther-

mal expansion is much higher for PM. The test results

indicate that the variation of binder content (epoxy/cement)

is found to be the key factor determining the mortar

properties and cost.
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Introduction

Conventional mortar (CM), which is a mixture of Portland

cement, mineral fine aggregates (sand) and water, pos-

sesses good hardening and adhering capacity. It is mainly

used in masonry works [1]. But in exposure to harsh

environmental conditions, such as damp, de-icing salts or

saline water, freeze–thaw phenomena can cause premature

deterioration of its mechanical, physical and permeation-

resistant properties. Incorporation of polymers into the

composition largely improves the intrinsic properties like

mechanical strength, adhesion, resilience, impermeability

and durability of the mortars [2, 3]. These properties make

the polymer-modified mortar (PMM) a suitable material for

making various structural and non-structural pre-cast

products, repair of structural members, waterproofing,

anticorrosive and decorative finishes, overlay of pave-

ments, bridges and industrial floors. In modern construction

and repair works, the role of polymers is increasing day by

day. Polymers are either incorporated in a cement–aggre-

gate mix or used as a single binder. The composites made

using polymer along with cement and aggregates are called

polymer cement mortars (PCM), while composites made

with polymer and aggregates are just called polymer mortar

(PM). A number of thermoplastic or thermosetting poly-

mers like polyvinyl acetate/alcohol, copolymer of vinyl

acetate–ethylene, styrene-butadiene, styrene-acrylic, acrylic,

styrene-butyl acrylate, styrene, unsaturated polyester resin

have been studied as binder/reinforcement in mortars and

concrete compositions, a brief account of the studies is

presented in the following paragraph.

Nouri et al. [4, 5] reported improvement in strength and

deformation properties of Portland cement concrete using

polymeric fibrous material as reinforcement, Rabbii [6] and

Kim et al. [7] reported the effect of water soluble polymer
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