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Abstract: 
Natural rubber latex (NRL) is natural polymer latex obtained from renewable and locally available resource which can be employed 

for the effective modification of cement composites thereby encouraging a sustainable construction practice. The natural rubber latex 

inclusion at optimum level enhances the impermeability, water exclusion and durability properties of normal concrete and is very 

effective in curtailing the chemical attacks on concrete in aggressive environments. The optimum NRL modification in plain concrete 

improves the mechanical properties such as compressive strength, tensile and flexural strength.  And it is seen that the NRL modified 

concrete may not require any special precautionary design measures in service at elevated temperatures below 350
0
C. This paper 

presents an overview of different studies conducted on NRL modified concrete  
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I. INTRODUCTION 

 

In the present scenario, the construction industry is more oriented 

towards employing the locally available and natural materials 

from renewable resources to produce high performance cement 

composites thereby ensuring an energy efficient and 

environmentally responsible construction practice. Polymers are 

widely used in construction for the improvement of mechanical 

properties, workability and durability characteristics of concrete. 

Various polymer latexes find extensive applications in the 

modification of cement composites. However these synthetic 

latexes are not only costlier but also pose serious environmental 

threats. This defines the scope of utilizing a natural polymer 

which can offer equal performance of synthetic polymers in an 

environment friendly manner. Natural rubber latex (NRL) is such 

natural polymer latex from renewable resource which can be 

employed for the modification of cement composites especially 

concrete. Natural rubber latex is obtained from Hevea 

brasiliensis tree by natural polymerization process and is a 

dispersion of poly-isoprene [4]. The main factors limiting the 

extensive application of natural rubber latex are its compositional 

instability and the presence of non- hydrocarbons in it [2].  

Compositional instability due to the coagulation of rubber latex 

is commonly avoided by preserving with ammonia–

tetramethylthiuram disulphide/zinc oxide. The natural rubber 

latex modification in concrete provides better binding properties 

and enhanced adhesion of aggregates. The long polymer chain 

structure of natural rubber latex enables it in providing a long 

range network of bonding. The natural rubber latex modification 

significantly improves the plain concrete from porous to an 

impermeable and denser microstructure by forming a lining of 

latex film across voids, pores and micro cracks [1]. Hence the 

natural rubber latex inclusion at optimum level enhances the 

impermeability and water exclusion properties of normal 

concrete [1]. Thus the optimum natural rubber latex modification 

is very effective in curtailing the chemical attacks on concrete in 

aggressive environments by blocking the aggressive agents 

contacting the cement paste [1]. This accounts for the better 

durability performance of NRL modified concrete in aggressive 

service conditions such as marine areas, sewage plants and acidic 

environments compared to the normal concrete. Meanwhile 

similar to the case of any synthetic polymer latex, elastomeric 

effect of natural rubber latex needs careful attention at elevated 

temperatures. This paper presents an overview of different 

studies conducted on NRL modified concrete for its mechanical 

strength, workability, durability, and its performance at elevated 

temperatures etc.  

 

II. LITERATURE REVIEW 

 

Brief description of the various past studies conducted on the 

effect of NRL modification of concrete is presented below. T.S 

Nagraj et al. (1988) [4] conducted a study on super plasticized 

natural rubber latex modified concretes. The paper discusses the 

effect of incorporating natural rubber latex into concrete to 

modify the properties of plain concrete. Ratios of latex to cement 

by weight used were 5%, 10% and 15% respectively. Based on 

the experimental findings it was concluded that the natural 

rubber latex (NRL) as an admixture can enhance the ductility of 

the concrete and the use of super plasticizer not only increases 

the strength of natural rubber latex concrete but also delays the 

coagulation of latex which aids in proper mixing and placing of 

concrete. As per this study, 2% dry rubber content (DRC) has 

been proved to be the optimum NRL modification for enhanced 

ductility without reduction or with marginal increase in 

compressive or tensile strength than that of the unmodified 

concrete. P. Khamput et al. (2011) [5] investigated the formation 

of strength and thermal insulation properties of medium 

ammonia concentrated natural rubber latex mixed cement mortar. 

The mortar samples were casted and tested as per ASTM 

standard with latex to cement ratios by weight as 0, 2.5, 5, 7.5, 

10, 12.5 and 15% respectively. The paper finds that the density, 

compressive strength, bending strength, elongation and co-

efficient of thermal conductivity of modified mortar get 
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reducedas the latex modification % increased. The study reveals 

that the inclusion of optimum amount of concentrated latex can 

be employed to obtain waterproofing as well as thermal 

insulation properties in concrete. The investigation suggests that 

the optimum amount of latex for developing waterproof concrete 

is at a latex to cement ratio of 2.5% by weight and latex to 

cement ratio of 15% results in the best thermal insulation. The 

study also proposes the scope of further investigations with 

smaller latex to cement ratios between 0 and 2.5% by weight. 

BalaMuhammed et al. (2012)[2] conducted experimental 

investigations on the effect of non-hydro carbons present in NRL 

on the compressive strength of NRL modified concrete. The 

study involved the chemical analysis of compositional 

parameters of 6 latex samples and the compressive strength 

testing of modified concrete made using these latexes. The 

investigation shows that the non-hydrocarbons mainly VFA and 

zinc affect the compressive strength of NRL modified concrete 

and sludge content, pH and alkalinity are responsible for the 

strength improvement in NRL modified concrete. The paper 

observes that the improvement in strength is low and it can be 

raised if the latex is free from VFA and metals like zinc. The 

compressive strength showed a moderate improvement of 4% at 

2 % latex to water ratio, having 0.54 as water to cement ratio. 

BalaMuhammed et al. (2012) [1] performed an experimental 

investigations on the performance of natural rubber latex 

modified concrete in acidic as well as sulphated environments. 

Plain and NRL modified concrete were subjected to aggressive 

curing mediums and the compressive strength testing was 

conducted before and after exposure to chemicals. Water 

absorption and SEM tests were also conducted. The study shows 

that the natural rubber latex modification significantly improves 

the plain concrete from porous to an impermeable and denser 

microstructure by forming a lining of latex film across voids, 

pores and micro cracks. Hence the natural rubber latex inclusion 

at optimum level enhances the impermeability and water 

exclusion properties of normal concrete. The chemical resistance 

test results suggest that the optimum NRL modification is 

effective in curbing the chemical attacks from H2SO4and Na2SO4 

and the optimum modification was seen as 1.5% latex to water 

ratio with 0.54 as water to cement ratio. BalaMuhammedetal. 

(2011)[3] Studied the elastomeric effect of NRL on the 

compressive strength of modified concrete at high temperatures. 

Plain and NRL modified concrete specimens were subjected to 

different temperatures of 27, 150, 300, 500 and 800
o
C and the 

residual compressive strength were evaluated. Thermo 

gravimetric analysis was performed on latex film, hardened 

cement paste and cement latex blend and the morphology was 

analyzed by SEM test. The study shows that the compressive 

strength of NRL modified concrete decreases with the increase in 

temperature at a faster rate than that of the normal concrete. 

While modified concrete-1.5% suffered a strength loss up to 

50.5% at 800°C, the corresponding loss in normal concrete was 

observed to be only 37.8%. Thermal degradation of cement-latex 

blend is influenced by NRL, particularly at temperatures between 

350 and 430°C (average at 390°C), which corresponds to the 

superiority limit of modified concrete over normal concrete. 

Hence the NRL modified concrete may not require any special 

precautionary design measures at elevated temperatures below 

350
0
C. And in case of elevated temperatures above this, 

increased depreciation in strength due to thermal degradation is 

suffered by the modified concrete. M.S.Shobha et al. (2013) [8] 

conducted laboratory investigations on NRL modified concrete 

in which partial replacement of cement was done with 

metakaolin. Tests were conducted on workability and 

compressive strength of plain as well as modified concrete 

samples. Latex to cement ratio adopted for testing were 0, 0.5, 1 

and 1.5% and the metakaolin replacement was varied as 0, 5, 10, 

15, 20 and 30% respectively. The highest compressive strength 

was obtained for NRL modification of 1% latex to cement ratio 

with 10% metakaolin partially replacing the cement. Compaction 

factor and Vee – Bee consist meter tests were performed for 

workability. The results show that the workability of modified 

mixes decrease with higher percentages of latex as well as 

metakaolin replacement employed. This is caused by the 

increased absorption characteristics due to excess latex as well as 

metakaolin blending. H. S. Rao et al. (2013) [6] conducted an 

experimental investigation to utilize the natural rubber latex and 

metakaolin mineral admixture in the production of steel fibre 

reinforced high performance concrete for achieving enhanced 

durability. Rapid Chloride Ion Permeabilty Test was conducted 

to evaluate the permeability of modified concrete. The latex to 

cement ratio tested were 0, 0.25, 0.5 and 0.75% while the steel 

fibre content was varied as 0, 0.5, 0.75 and 1% respectively.  The 

study shows that the incorporation of natural rubber latex into 

concrete imparts durability and suggests the use of 0.5% of NRL 

by weight of cement as chloride ion permeability decreases with 

percentage of NRL from 0 upto 0.5% M.S.Shobha et al. (2014) 

[7] conducted laboratory investigations to reach the optimum 

dosages of natural rubber latex and metakaolin in achieving the 

strength at different water binder ratios of high performance 

concrete. The latex to cement ratio by weight tested were 0.5, 1, 

and 1.5% and the water to binder ratio were varied as 0.3, 0.325, 

0.35, 0.375 and 0.4% respectively. The metakaolin was used to 

replace the cement partially by 5, 10, 15, 20 and 30%. The study 

shows that there is significant improvement in compressive 

strength and the maximum strength has been obtained at 1% 

inclusion of natural rubber latex, 10% partial cement 

replacement by metakaolin and at a water binder ratio of 

0.3.However it is observed that only a marginal increase in 

strength under flexure is obtained for NRL-metakaolin blended 

concrete compared to the concrete modified with natural rubber 

latex alone. The paper inspires future scope of developing high 

flexural strength for the composite by the incorporation of any 

suitable fibre.  

 

III. CONCLUSION 

 

The study of the above literature shows that the inclusion of 

optimum quantity of NRL into concrete improves the durability, 

serviceability and strength of normal concrete. It was observed 

that the optimum dosage of NRL modification for obtaining 

improved compressive strength is 1% latex to cement ratio and 

when the durability criterion prioritizes, higher dosages as of 

10% is favorable. However the improvement in strength due to 

NRL modification alone seems to be only moderate and there is 

an ample scope of developing high strength composites using 

suitable pozzolanos and fibres. 
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