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Abstract— Cellulose ether such as are common admixtures 

in factory made mortars. Nevertheless, their use principally 

remains empirical, and no cement-admixture interaction 

mechanism has ever been rigorously demonstrated. Self-

compacting concrete, also referred  as self-consolidating 

concrete, is able to flow and consolidate under its own 

weight and is desecrated almost completely while flowing in 

the formwork. It is cohesive enough to fill the spaces of 

almost any size and shape without segregation or bleeding. 

This makes scc particularly useful wherever placing is 

difficult, such as in heavily-reinforced concrete members or 

in complicated work forms. The hpmc (hydroxyl propyl 

methyl cellulose) has been taken as a viscosity agent, which 

retard the setting of cement, so the main objective of this 

project is to create a concrete with using the viscosity agent 

which can be easily consolidate and act as a self-compacting 

concrete. Different scc-hpmc mixes are going to prepared 

with different rate of hpmc to check the strength, 

workability and durability of it. In the experimental analysis 

thesis the specimen mix design will be compare with the 

ordinary portland cement at all different curing ages. All 

other required tests will be done with different scc-hpmc 

mix samples. 
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I. INTRODUCTION 

Analysis and experiments on concrete is a vast concept. 

Many different material and chemicals as replacement and 

additives in concrete have been proposed. Some of those 

have been overviewed before. The performance of various 

additives have been studied and compared. 

 By analyzing the present research on concrete with 

using one chemical named hpmc that is also known as 

„hydroxy proply methyle cellulose‟ and by computing it, 

research come to the capacity of a concrete in terms of its 

viscosity. Use of this hpmc as a viscosity agent in concrete 

is quite new subject whose objective is to ensure about the 

capability and reaction of concrete with this new chemical 

and viscosity of concrete as well. 

 Cellulose ethers are water-soluble polymers 

derived from cellulose, the most abundant polymer in 

nature. For more than 60 years, these versatile products have 

played an important role in a host of applications, from 

construction products, ceramics and paints to foods, 

cosmetics and pharmaceuticals. For construction products, 

cellulose ethers act as thickeners, binders, film formers and 

water-retention agents. They also function as suspension 

aids, surfactants, lubricants, protective colloids and 

emulsifiers. In addition, aqueous solutions of certain 

cellulose ethers thermally gel, a unique property that plays a 

key role in a surprising variety of applications. This valuable 

combination of properties is not found in any other water-

soluble polymer.  

 The fact that so many useful properties are 

simultaneously present and often act in combination can be 

a significant economic advantage. In many applications, 

two, three or more ingredients would be required to do the 

same job performed by a single cellulose ether product. In 

addition, cellulose ethers are highly efficient, often yielding 

optimal performance at a lower concentration than that 

required with other water-soluble polymers. Methyl 

cellulose ethers are most widely used for many applications 

in the building and construction industry. 

 Hydroxy propyl methyl cellulose can be used in the 

development of different technology. Nowadays it is a 

widely used polymer and different viscosity grade of this 

polymer is available. The hydrophilic and hydrophobic form 

(both variants) of this polymer is also available. This study 

includes a review of this polymer on use in concrete that 

mostly focusing on more recent developments and previous 

once.  

 Hydroxypropyl methylcellulose is an odorless and 

tasteless, white to slightly off-white, fibrous or granular, 

free-flowing powder that is a synthetic modification of the 

natural polymer, cellulose. The degree of substitution (DS) 

of commercial HPMC with these methoxy and 

hydroxypropoxy groups will vary depending on the 

commercial use and properties desired. These added groups 

confer on the molecule its unique properties of being cold-

water soluble, while at the same time exhibiting reversible 

gelation when heated and re cooled. 

 This report covers the information regarding the 

nature of viscosity agent-hpmc in concrete and in 

construction materials. Viscosity is always been most 

important term in concrete engineering that is related to 

water and ratio of it to other material like cements and 

aggregates. Depends on the viscosity of a concrete it is 

known as different types.  

 It is not easy to develop viscosity of a concrete 

with adding other materials because cement is the most 

common material in building construction and it is hard to 

find any alternatives or any replacement of it. Here, i am 

proposing a method of decreasing friction in between the 

concrete material that make it‟s percentages of viscosity 

low. The friction is also considering as a shear force to the 

material. So the main objective of the study is to find out the 

properties and strength characteristic of a concrete with 

adding hpmc into it. 

II. PREVIOUS RESEARCH REVIEW BASED ON CELLULOSE 

ETHER -HPMC 

The Role of Polymer Additives in Extrusion of Fiber-

Cement Composites Produce a product having higher tensile 

strength, higher stiffness, higher toughness with a post peak 
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yielding behavior and better bond between fibers and 

cement matrix.  

 The rheology modifier (HPMC) for extrusion - 

possibly enhance the freeze-thaw durability. 

The success of extrusion requires that:  

1) The mixture must be plastic enough to flow under 

pressure into the die cross-section, yet rigid enough 

to resist deformation after it exits the die.  

2) The mixture must not stick to the die and must 

yield smooth surface after extrusion.  

3) The liquid phase and cementations constituents 

must not separate under an applied pressure.  
 HPMC and HEMC Influence on Cement 

Hydration: 

 The main issue of this publication deals with the 

control of secondary effects generated by these admixtures 

such as the retardation of cement hydration. 

 Minor influence of the molecular weight and of the 

hydroxyl propyl or the hydroxyl ethyl group content was 

observed. On the contrary, the results emphasize that the 

methoxyl group content appears as 

 The key parameter of the hydration delay 

mechanism. Tensile Strength and Bonding Characteristics of 

Self-Compacting Concrete Viscosity modifier were 

developed in order to improve the rheological properties of 

cement paste in concretes. These admixtures enhance the 

viscosity of water and eliminate as much as possible the 

bleeding and segregation phenomena in the fresh concrete.  

It was found that the viscosity modifier raised the value of 

the ratio due to its characteristics to make the mixture 

viscous.  

 Influence of Cellulose Ether Particle Size on Water 

Retention of Freshly Mixed Mortar 

 Cellulose ethers: effects of particle size: In 

conclusion, two different behaviors were highlighted. For 

cellulose ethers with low molecular weights, the particle size 

influenced water retention.  

 For admixtures with higher molecular weights, the 

influence of the particle size was smaller or not significant. 

The addition of cellulose ether improved mortar water 

retention. 

 This Property was influenced by polymer particle 

size depending on admixture molecular weight. Thinner the 

particles, the stronger the water retention capacity. For high 

molecular weight polymer, the water retention was strong. 

Improvement of Coarse Grained Soil By Permeation 

Grouting Using Cement Based HPMC Grout 

 Strength of cement grouted specimens when 

compared with the ungrouted specimen gives up to 4 times 

increase in load carrying capacity similarly, the strength of 

biopolymer grouted specimens when compared with the 

ungrouted specimens gives up to 8.8 times increase in the 

load carrying capacity in other case. The efficiency of 

grouting mainly depends upon the penetration of cement 

grout and the cement biopolymer grout through the pores of 

sand.  

III. CONCLUSION 

Results of this study demonstrate that the polymer binder 

can alter significantly the performance of the cement-based 

materials.  

 Compared to the conventional casting, polymeric 

methylcellulose in extrusion can produce a product 

having higher tensile strength, higher stiffness, and 

higher toughness. 

 The molecular weight and the hydroxypropyl content 

seem to have a lower impact on admixed cement 

hydration process.  

 by optimizing micromechanical parameters and 

processing parameters, self-compacting ECC has 

been successfully developed. The self-compact ability 

of ECC is further confirmed by the self-placing test. 

The four point bending test confirms that the strain 

hardening behaviour and strength of composite 

material are insensitive to the presence or absence of 

the external consolidation process using the self-

compacting ECC developed in this research. 

 The addition of cellulose ether improved mortar 

water retention. This property was influenced by 

polymer particle size depending on admixture 

molecular weight.  

 For high molecular weight cellulose ethers (providing 

a strong water retention), the impact of particle size 

was very small or not significant. As a matter of fact, 

water retention was not affected by this parameter 

because the suitable polymer quantity could be 

reached independently of the particle size fraction. 

However, for high molecular weight polymer, the 

water retention was strong.  
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