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Abstract- The rapid increase in construction activities leads 
to active shortage of conventional construction Materials 
such as cement, fine aggregate and coarse aggregate. To 
produce low cost concrete by blending various ratios of fine 
aggregate with hypo sludge and to reduce disposal and 
pollution problems due to hypo sludge it is most essential to 
develop profitable building materials from hypo sludge. These 
tests were carried out to evaluate the mechanical properties 
like compressive strength, flexural strength and E-for 
concrete after 28 days. This research work is concerned with 
experimental investigation on strength of concrete and 
optimum percentage of the partial replacement by replacing 
fine aggregate via 5%, 10%, 15%, and 20% of Hypo Sludge. 
Keeping all this view, the aim of investigation is the behavior 
of concrete while adding of waste with different proportions 
of Hypo sludge in concrete by using tests like compression 
strength. The mix design was carried out for M20 grade 
concrete as per IS: 10262-2009. 
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I. INTRODUCTION 

Over 300 million tones of industrial wastes are being 
produced per annumby chemical and agricultural process in 
India, 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. while producing paper the various 
wastes are comes out from the various processes in paper 
industries. From the preliminary waste named as hypo sludge 
due to its low calcium is taken out for our project to replace 
the cement utilization in concrete. To reduce disposal and 
pollution problems emanating from these industrial wastes, 
this project is concerned with experimental investigation on 
strength of concrete and optimum percentage of the partial 
replacement by replacing fine aggregate via 10%, 20%, 30%, 
and 40% of Hypo Sludge.  

 
II. LITRATURE REVIEW 

 

Jayeshkumar pitroda et al, (2013) this paper deals 
with the innovative use of hypo sludge in concrete 
formulations as a supplementary cementitious material was 
tested as an alternative to traditional concrete. The cement has 
been replaced by waste paper sludge accordingly in the range 
of 0% (without Hypo sludge), 10%, 20%, 30% & 40% by 
weight for M-25 and M-40 mix. These tests were carried out 
to evaluate the mechanical properties like compressive 
strength up to 28 days and split strength for 56 days are taken.  
The aim of investigation is the behavior of concrete while 
adding of waste with different proportions of Hypo sludge in 
concrete by using tests like compression strength and split 
strength.  

Balamurugan et al, (2014) this paper deals with 
make good quality paper limited number of times recycled 
Paper fibers can be used which produces a large amount of 
solid waste. The partial replacement by replacing cement via 
5%, 10%, 15%, and 20% of Hypo Sludge. Keeping all this 
view, the aim of investigation is the behavior of concrete 
while adding of waste with different proportions of Hypo 
sludge in concrete by using tests like compression strength 
and split strength test, slump test. The mix design was carried 
out for M25 grade concrete as per IS: 10262-2009. 

 
Abdullah shahbaz khan et al, (2014) this paper 

presented on Hypo sludge behaves like cement because of 
silica and magnesium properties. The silica and magnesium 
improve the setting of concrete. Dissertation work is carried 
out with M20 & M30 grade concrete with W/c ratio of 0.55 & 
0.45 respectively as a control specimen and hypo sludge is 
replaced in different percentages such as 10% to30% by 
weight of cement. Cubes of 150mm x 150mm size, Cylinders 
of 100 mm dia and 200mm height, and prisms of 100 mm x 
100mm x 500mm are casted for conventional concrete and 
RPH (Replacement of hypo 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.  

III. EXPERIMENTAL INVESTIGATION 
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MATERIALS USED 
 

Cement, Coarse aggregate, Fine aggregate, Water, 
Super plasticizer, Hypo sludge. 

 
HYPO SLUDGE 

 

 
Fig.1 Factory Outlet Hypo sludge 

 
Hypo sludge is also known as paper industry waste. 

It is the byproduct of the paper waste. This hypo sludge 
contains low calcium and minimum however the hypo sludge 
used as partially replacement of sand, this hypo sludge is 
obtained from TNPL paper industry at karur district 

 
ADVANTAGES OF HYPO SLUDGE 
 
1. It provides a most economical concrete. 
2. It should be easily adopted in field. 
3. Using the wastes in useful manner. 
4. It reduces the cost of the construction. 
5. It promotes the low cost housing to the     

(economical weaker section) E.W.S. Group people.) 
6. It Minimize the maximum demand for fine aggregate. 
 
1.5 DISADVANTAGES 
 
1. It contains high amount of chlorine so it is difficult to 

handle. 
2. At this stage it is difficult to collect it in a bulk quantity. 
3. It is generally found in slurry form hence in order to mix 

it with fine aggregate one has to     
Remove water from it and make it dry. 

 
SUPER PLASTICIZER (CONPLAST 430-DIS) 
 

The purpose of using a super plasticizer is to produce 
flowing concrete with very high slump. The ability of a super 
plasticizer to increase the slump of concrete depends on such 
factors as the type, dosage, and time of addition, w/c and the 

nature or amount of cement, the super plasticizer improves the 
workability of concrete. 

PRELIMINARY TEST FOR THE MATERIALS 

TABLE 1 PRELIMINARY TEST RESULTS 

 

4.3 MIX PROPORTIONS 

The concrete mix is designed as per IS 10262-2009 
and IS 456-2007 for the conventional concrete. Finally the 
superplastisizer, conplast which is 13 ml by weight of cement 
is added to the concrete. The grade of concrete which we 
adopted is M20 with water cement ratio of 0.47. The mix 
proportion ratio used in experimental programme is given in 
Table - 2 
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Table 2 mix proportions for conventional and hypo sludge 
concrete

 

IV. MECHANICAL PROPERIES 

COMPRESSIVE STRENGTH TEST 

The results obtained from the compressive strength of the 
concrete with various mix proportions as shown in table -3 
and fig-2. 

 
Fig. 2 Compressive Strength Testing Machine 

 
 
 
 
 
 
 
 
 
 
 

Table 3 Compressive Strength Test Result 

 
 

 
Fig.3 Comparison of Compressive Strength Test Result 

 
FLEXURAL STRENGTH TEST 
 

The results obtained from the flexural strength of the 
concrete with various mix proportions as shown in table 4.  
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Fig. 4 Flexural Strength Testing Machine 

 
Table 4 flexural Strength Test Result 

 
 

 
Fig. 5 Comparison of flexural strength test results for cube at 

7, 14 and 28 days 
 

ELASTIC MODULUS OF CONCRETE TEST 
 

 The 100x100 mm cylindrical specimen was used to 
test the elastic modulus of concrete. The test results were 
shown in table-5 
 

 
Fig.6 test setup of e- for concrete 

 
Table 5 Modulus of elasticity Test Result 

 

 
Fig.7 comparison of elastic modulus of elasticity 
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IV. CONCLUSION 
 

 The physical properties of specific gravity of hypo 
sludge is 15% lower than the fine aggregate. 

 The workability of fresh concrete is measured in 
terms of slump, the overall workability of hypo 
sludge concrete is less compared to conventional 
concrete. 

 The various replacement of hypo sludge concrete, 
the optimum strength is obtained at 20% replacement 
of hypo sludge as fine aggregate. 

 The Compressive strength of concrete by partial 
replacement of  hypo sludge as fine aggregate with 
different curing periods which are 7,14,28 days. The 
strength of the hypo sludge is 3.9% more than the 
conventional concrete.  

 The 30%, 40% replacement is start decreasing in 
strength. 

 In the flexural strength of the hypo sludge concrete is 
7.3% higher when compared to the conventional 
concrete at 20% replacement. 

 Similarly the elastic modulus for hypo sludge 
concrete is 9.6% higher than the conventional 
concrete. 

 The use of hypo sludge the environment effects from 
waste is reduced through this project. 
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