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ABSTRACT 

 
ARTICLE INFO 

The  rapid increase in construction  activities leads to active shortage of conventional 

construction materials such as cement, fine aggregate and coarse aggregate.  

Researches were searching for cheaper materials that can be used as substitute for the 

se materials. In the world of concrete many artificial Pozzlans are found by research 

such as fly ash, blast furnace slag, silica fume, rice husk ash, etc other than this the 

recent studies has show that the waste from paper industries has  property termed as 

hypo sludge contains low calcium and minimum amount of silica. Hypo sludge 

behaves like cement because of silica and magnesium properties. The silica and 

magnesium improve the setting of concrete. By utilizing hypo sludge the strength will 

be increased and also cost reduction in the concrete is achieved. The present 

dissertation work is directed towards developing low cost concrete from paper 

industry waste .Dissertation work is carried out with M25 grade concrete with W/c 

ratio of 0.55  respectively as a control specimen and hypo sludge is replaced 

indifferent percentages such as 10%, 20%, and 30% by weight of cement. Cubes of 

150mm x 150mm size, Cylinders of100mm dia  and 200mm height, and prisms of 100 

mm x 100mm x 500mm are casted for conventional concrete and RPH (Replacement 

of hy po sludge by weight of cement) test specimen respectively. Test was conducted to 

study the mechanical properties Of concrete, such as compressive strength, split 

tensile strength and flexural strength. The curing period  should be 3, 7 and 28 days. 
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I. INTRODUCTION 

Paper mill sludge is a major economic and 

environmental problem for the paper and board industry. 

The material is a by-product of the de-inking and re-pulping 

of paper. The total quantity of paper mill sludge produced in 

the world is many million tones. The main recycling and 

disposal routes for paper sludge are land-spreading as 

agricultural fertilizer, producing paper sludge ash, or 

disposal to landfill. In functional terms, paper sludge 

consists of cellulose fibers, fillers such as calcium carbonate 

and china clay and residual chemicals bound up with water. 

The moisture content is typically up to 40%. The material is 

viscous, sticky and hard to dry and can vary in viscosity and 

lumpiness. It has an energy content that makes it a useful 

candidate as an alternative fuel for the manufacture of 

Portland cement. Paper production is a highly capital and 

labour intensive activity. Wood pulp is the fibrous material 

that results when wood is separated into its constituent 

fibers by chemical or mechanical means. Waste paper is 

composed of previously discarded paper or paperboard 

products. So, by using this paper waste we can solve the 

disposal problem. In urban cities, Solid waste management 

is one of the most challenging issues, which are facing a 

serious pollution problem due to the generation of huge 

quantities of solid waste. In this paper presents making hypo 

sludge from paper waste, which is use as a construction 

material.  

A use of hypo sludge in the construction industry is in 

the production of structural concrete. Hypo sludge 

contributes beneficial properties to the concrete while 

helping to maintain economy. The use of hypo sludge, the 

paper industrial waste in concrete formulations as a 

supplementary cementations material was tested as an 

alternative to traditional concrete. Hypo sludge contains, 
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low calcium and maximum calcium chloride and minimum 

amount of silica. Hypo sludge behaves like cement because 

of silica and magnesium properties. This silica and 

magnesium improve the setting of the concrete. Paper 

sludge consists of cellulose fibers, calcium carbonate and 

china clay and residual chemicals bound up with water. 

Paper making generally produces a large amount of solid 

waste. Paper fibers can be recycled only a limited number of 

times before they become too short or weak to make high 

quality paper. This paper mill sludge consumes a large 

percentage of local landfill space for each and every year. 

To reduce disposal and pollution problems emanating from 

these industrial wastes, it is most essential to develop 

profitable building materials from them. The quantity of 

sludge varies from mill to mill. The amount of sludge 

generated by a recycled paper mill is greatly dependent on 

the type of furnish being used and end product being 

manufactured. This study includes different concrete 

mixtures to determine the influence of hypo sludge derived 

from Rayalaseema paper mill Pvt.Ltd, plant near the 

northern bank of river Tungabhadra near Kurnool town 

Gondiparlla village in the State of A.P. Different percentage 

of hypo sludge replacement. The testing is just carried out 

after 56 days of casting. The resting specimen was 150mm 

diameter and 300 mm height cylinder, 

150mmX150mmX150mm cube and 600X150X150mm 

beam. There were total of five batches of concrete mixes, 

consists of every 10% increment of hypo sludge, fly ash, 

ferrous oxide replacement from 0%, 10%, 20%, 30% and 

40% by its weight.  

The new technology will offer the pulp and paper 

industry a practical and economical solution for waste 

disposal. It will also provide the concrete industry with a 

low-cost source of fibers to produce a better product for its 

customers. Government purchases of concrete could 

potentially decrease by one-third, equal to 20 million cubic 

yards of concrete annually. By avoiding that amount of 

concrete production, the industry’s annual energy use and 

carbon dioxide emissions will be significantly reduced, 

which, along with keeping the mill sludge out of landfills, 

will be of significant benefit to the environment. The 

utilization of paper industry waste hypo sludge can reduce 

the consumption of natural resources, reduce the quantity of 

expensive cement, reduce environmental pollution and make 

cement concrete structures denser and thus improve their 

durability.  

                   
Fig 1 – Hypo sludge . 

 

Problem Statement 

Mix design For M25 grade with replacement of Hy 

posludge with cement by 10 % , 20 % , 30 % For Study 

Compressive Strength & Flexural Strength . 

Objectives 

 To select the Hypo Sludge mix proportion for 

concrete mix. 

 To perform the experiments on the time-dependent 

compressive strength of cement mortar with Hypo 

Sludge. The strengths at the age of 3 & 7 & 28 day 

 To investigate changes in compressive strength of  

concrete   mix with Hypo sludge replacement. 

Scope of the Project Work 

 To find the optimum strength of the partial 

replacement of cement  with  hypo sludge. 

 Using the wastes in useful manner. 

 To reduce the cost of the construction.  

 To provide a most economical concrete.  

 

II. LITERATURE REVIEW 

1. Jayeshkumar Pitroda “ Flexural Strength of Beams by 

Partial Replacement of Cement with Fly Ash and Hypo 

Sludge in Concrete ” International Journal of Engineering 

Science and Innovative Technology (IJESIT) Volume 2, 

Issue 1, January 2013 . 

From this research we refer -  

Replacement percentages of 0%, 10%, 20%and 

30%.The results showed the effect of fly ash and hypo 

sludge on concrete beams has a considerable amount of 

increase of the flexural strength characteristics . 

2. BL .B . Zala “ Durability of concrete with Partial 

Replacement of Cement by Paper Industry Waste (Hypo 

Sludge) ” International Journal of Innovative Technology 

and Exploring Engineering (IJITEE) ISSN: 2278-3075, 

Volume-2, Issue-3, February 2013 . 

From this research we refer 

In this paper, an attempt is made to study the 

properties of Paper Industry Waste  (Hypo Sludge)concrete 

to check durability. The mix design was carried out for M25  

grade concrete as per IS: 10262-2009 .  

3. C.K.Shdhardhan “ Experimental Studies on Partial 

Replacement of Cement by Using Hypo Sludge Concrete ’’  

International Journal of Engineering Sciences & Research 

Technology april 2014. 

From this research we refer- 

Some companies burn their sludge in incinerators, 

contributing to our serious air pollution problems. To reduce 

disposal and pollution problems emanating from these 

industrial wastes, it is most essential to develop profitable 

building materials from them . 
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4  Suresh G. Patil “Structural Performance of Concrete by 

Partial Replacement of Cement with Hypo Sludge ” 

International Journal of Emerging Technologies and 

Engineering  August 2014 . 

From this research we refer- 

By utilizing hypo sludge the strength will be 

increased  and also cost reduction in the concrete is 

achieved. The present dissertation work is directed towards 

developing low cost concrete from paper industry waste. 

5.  Abhinandan Singh Gill “Ingenious Use of Hypo Sludge 

in M25 Concrete” World Academy of Science, Engineering 

and Technology International Journal of Civil and 

Environmental Engineering  2014. 

From this research we refer- 

The cost analysis indicates that with addition of 

paper waste sludge the cost of concrete decreases. Paper 

waste sludge can be used as SCM for construction of rigid 

pavement in development of low cost rural roads . 

6.  Dr. M. Ashok Kumar “ Effect of Characteristic Strength 

of Concrete by Replacing Cement Partially with Hypo 

Sludge ” International Journal of Scientific Research in 

Science and Technology March 2016 . 

From this research we refer- 

Large scale exploitation of lime stone for 

producing cement and emission of carbon from cement, it 

has become necessary to find any other alternative 

cementations material. Replacement of cement will not only 

save the natural sources for future generation but will also 

prevent the environment by using waste material as cement. 

7.  Er. Siddharth Talsania “Innovative Use of Paper Industry 

Waste (Hypo Sludge) in Pervious Concrete ” International 

Journal of Constructive Research in Civil Engineering Aug 

2016 . 

From this research we refer- 

Hypo Sludge is a better innovative supplementary 

cementations  construction material which is used in 

concrete, so it can save the paper industries waste disposal 

costs and produce a „greener‟ concrete for construction 

When W/C ratio is increase respectively, Compressive 

Strength and Flexural Strength of Pervious Concrete is 

increase . 

8.  B. Jose Ravindra Raj “Experimental Investigation on 

Hypo Sludge Concrete by Using Sikicrete ” International 

Journal of Innovative Research in Science, Engineering and 

Technology September 2016 .  

From this research we refer- 

Conventional cement concrete cubes has been done 

Casting of concrete cube added with paper industrial waste 

(HYPO SLUDGE ) has also been done Comparison of 

results has been done Testing of concrete cubes with various 

methods like compression test has been done for both cubes 

Up to 15% of hypo sludge concrete, the compression 

strength has been increased, so up to 15% . 

 

III. METHODOLOGY 

Mix design for concrete was made using the properties of 

constituent of  concrete . grade of concrete was taken as 

M25 and the mix design was done as per Is 10262 -1982 

and Is 456- 2000 . the water cement ratio was taken as 0.5 

which should be the maximum For M25 grade under mild  

exposure condition . 

 

Mix Design Of M25- 

 

       

Sr No 

 

DESIGN STIPULATION 

      

    QUANTITY 

         

   1          

Characteristics compressive 

strength require in the field at 

28 days . 

 

   20N/MM^2 

       

    2            

Maximum size of aggregate 20mm(angular ) 

        

    3            

Degree of quality of control        Good 

    4             Type  of exposure        Mild 

 

Table no 1   Design stipulation 

 

Sr no  TEST DATA FOR MATERIAL QUANTITY 

      

               

1 

CEMENT USED PORTLAND 

SLAG 

CEMENT  

        

 2 

SPECIFIC GRAVITY OF 

CEMENT 

 

      2.608 

  

 3               

SPECIFIC GRAVITY OF FINE 

AGGREGATE 

 

      2.59 

    

 4            

SPECIFIC GRAVITY OF 

COARSE AGGREGATE 

 

      2.66 

 

 5         

WATER ABSORPTION OF 

FINE AGGREGATE 

 

       NIL 

 

 6        

WATER ABSORPTION OF 

COARSE AGGREGATE 

  

        NIL 

  

 7             

FREE MOISTURE OF 

FINE AGGREGATE 

 

       NIL 

 

                      Table No – 2 Test Data For Material 

 

Table no -3 Determination of Specific Gravity . 

               

           Determination 

 

formul

a 

 

Sample number 

     1     2 

1 Wt.of sample as 

received/taken for test 

after washing (gms ) 

  

796.00 

 

794.00 

2 Wt.of sample as 

received /taken for test 

after washing (gms ) 

  

854.00 

 

860.00 

3 Wt of samole as 

received / taken for test 

after washing (gms ) 

  

854.00 

 

860.00 

4 Weight of vessel + 

aggregate in water 

  

    A1 

2046.0

0 

 

2054 
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Is Sieve  

Designation 

Weight 

retained 

% of  

retained 

Cum % 

of 

retained 

% of 

passing 

Limit 

as 

per 

Is -

383 

10mm 0     

4.75mm 6 0.6 0.6 99.4 100 

2.36mm 228 22.8 23.4 76.6  

1.18mm 352 35.2 58.6 41.4  

600mic 142 14.2 72.8 27.2 25-

35 

300mic 104 10.4 83.2 16.8  

150mic 106 10.6 93.8 6.2  

75mic 162 6.20 100 0  

Pan        - 0 100 0  

Total 1000     

Table no -4 Fine Aggregate  

 

Is Sieve  

Designation 

Weight 

retained 

% of  

retained 

Cum % 

of 

retained 

% of 

passing 

Limit 

as 

per 

Is -

383 

40mm      

25mm 0 0 0 100 100 

20mm 174 8.7 8.7 91.3 85-

100 

16mm 1264 63.2 71.9 28.1  

12.5mm 526 26.3 98.2 1.8  

10mm 30 1.5 99.7 0.3  

4.75mm 06 0.3 100 100  

2.36mm 0        -      - 0  

pan        -       -       - 0  

Total 2000     

                           Table No – 5 Coarse Aggregate 

IV. RESULT 

MIX PROPORTIONS FOR TRIAL  

Cement = 281.60 kg/m3 Hypo sludge = 70.4 kg/m3 Binding 

material = 352kg/m3 (1) Water =140 kg/m3 Fine aggregate 

= 485.8 kg/m3 (1.3) Coarse aggregate = 781.3 kg/m3 (2.2) 

Water-cement ratio = 0.42 

Conversion 

Cube 

3 Days 7 Days 28 Days 

Normal 13.40 17.70 27.7 

5% 

Replacement  

13.93 18.67 28.15 

10% 

Replacement 

14.96 19.11 28.44 

15% 

Replacement 

16.15 17.40 29.98 

20% 

Replacement 

16.15 20.44 30.22 

25% 

Replacement 

13.93 18.46 26.67 

30% 

Replacement 

12.30 17.04 24 

Flexural Strength of beam for M25 at 20 days  

 

 

 

 

Hypo Sludge  

Partial 

replacement 

unit in % 

Average 

flexural 

beam 

% charge of 

flexural 

strength of 

beam 

(N/mm
2
 

0% 5.05 0 

10% 5.50 8.91 

20% 4.17 -17.43 

30% 4.18 -17.22 

 

V. CONCLUSION  

Finally I conclude our project with full satisfaction of 

completing the project Casting of conventional cement 

concrete cubes has been done Casting of concrete cube 

added with industrial waste(fly ash ) has also been done 

Comparison of results has been done Testing of concrete 

cubes with various methods like compression and slump test 

has been done for both cubes Upto 20% of hyposludge 

concrete, the compression strength has been increased, so 

upto 20% cement has been replaced by hyposludge By 

replacement of hyposludge the cost of construction should 

be minimized By effective utilization of waste product into 

concrete to also reduce the environmental effects. If silca is 

added means the strength will be considerably increased 

because of lack of silica in hypo sludge Considerably this 

Type Of Concrete Will Be Used For Road Works 

Effectively With Less Consumption of Cement. 
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