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Abstract— The purpose of this study is to dispose the sludge 

and it partially reduce the need of fine aggregate. In this 

project concrete was tested with w/c ratio of 0.50Fine 

aggregate are partially replaced using sludge with different 

percentage such as 10%, 15% and 20%.Chemical 

composition was found using SEM and EDX. The 

mechanical properties such as compressive strength, split 

tensile strength and flexural strength were tested for 7, 14 and 

28 days. This experimentation holds good strength till 15% 

of replacement with sludge in fine aggregate. The strengths 

decreased when the replacement of sludge is above 15%. 
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I. INTRODUCTION 

Sewage sludge is an unavoidable product of wastewater 

treatment that creates problem of disposal. The sludge 

disposed in many ways like, landfill, agriculture uses, ocean 

dumping and incineration .If the sludge disposed by land fill 

that affects the ground water. If disposed in agricultural land, 

the sewage may  

 Contain toxic gases, that affects plant growth and 

yield and consumed by human beings cause major health 

problems. The characteristic of sludge differ upon the region 

and the method of treatment. Sludge’s are formed after 

undergoing various steps such as stabilization, composting, 

anaerobic digestion, and thickening, dewatering and drying. 

These sludge’s contains maximum amount of nitrogen 

content and so it is majorly used for agricultural purpose. The 

production of the sludge from the waste water treatment plant 

is increasing day by day around the world. Hence the test is 

conducted to reduce the sewage sludge by partially replacing 

of the fine aggregate. 

 Stabilized sludge, which has been dewatered and 

dried on sand beds to attain low moisture content, can meet 

the same conditions. Heavy metals and toxic chemicals are 

difficult to remove from sludge. Preventing these chemicals 

from entering the wastewater or sludge should be the aim of 

wastewater management for sludge intended for reuse in 

agriculture or horticulture. Reuse may still be possible for 

purposes such as mine site rehabilitation, highway 

landscaping or for landfill cover. Sludge that has been 

conditioned for reuse is called ‘bio solids’ 

 The sludge pass through 4.75mm IS sieve 

complexly and retain in 150 micron IS sieve similar to that of 

fine aggregate. The concrete was produced by sludge using 

M25 grade as per IS 10262:2009 OPC 53 grade cement was 

used and the water cement ratio is taken as 0.5. The concrete 

was hand mixed on water –tight, non-absorbent platform with 

a shovel, trowel and necessary equipment’s. The color of the 

concrete was found uniform. The slump was measured in 

mm, it was found that slump is true slump. 

II. METHODOLOGY 

1) Collection of materials 

2) Finding material properties 

3) Casting 

4) Curing 

5) Compressive and split tensile strength tests 

6) Results and discussion 

7) Conclusion 

III. MATERIALS USED 

A. Cement  

Cement is a good bonding material which having both the 

cohesive and adhesive properties. Cement used in experiment 

is ordinary Portland cement (OPC) of grade 53 conforming 

IS 10262:2009. Various lab test were conducted on cement to 

determine specific gravity and fineness of cement. 

B. Water 

Mostly portable water should be used which is free from the 

impurities.  

C. Coarse Aggregate  

The size of coarse aggregate should be 20 mm. It should pass 

through 20mm sieve and retained on 12.5mm sieve. 

D. Fine Aggregate 

M-Sand was used as a fine aggregate. It should pass through 

4.7mm sieve and retained on 150micron. 

E. Sludge  

It was obtained from wastewater treatment plant. 

F. Material Properties 

S.NO 
MATERIAL 

PROPERTIES 

OBTAINED 

VALUES 

1. Specific gravity of cement 3.09 

2. Fineness of cement 5% 

3. Specific gravity of fine aggregate 2.74 

4. 
Specific gravity of coarse 

aggregate 
2.84 

5. 
Water absorption of coarse 

aggregate 
3.1% 

6. 
Crushing strength of coarse 

aggregate 
21.3% 

7. Specific gravity of sludge 1.41 

Table 1: Material properties 

G. Chemical Properties of Sludge 

PROPERTY PERCENTAGE 

Carbon 45 

Nitrogen 14 
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Oxygen 23 

Magnesium oxide 8 

Sulphur 0.7 

Manganese oxide 7 

Aluminum oxide 3 

Calcium oxide 0.8 

Table 2: Chemical properties of sludge 

 
Fig. 1: Dry sludge 

IV. MIX DESIGN  

 

The mix design was done as per IS 10262:2009 for M25 grade 

of OPC 53 grade cement of water cement ratio 0.5. The values 

are shown below; 

Grade of designation M25 

Type of cement OPC 53 grade 

Maximum nominal size of aggregate 20mm 

Maximum cement content 465 kg/m3 

Maximum water cement ratio 0.50 

Workability 100-125mm 

Exposure condition Severe 

Degree of supervision Good 

Type of aggregate Crushed angular 

Maximum fine aggregate content 707 kg/m3 

Maximum coarse aggregate content 1169 kg/m3 

Chemical admixtures Not used 

Table 3: Mix Design 

A. Mixing 

Cement, fine aggregate, coarse aggregate and sludge were 

mixed according to the mix proportion obtain from the above 

M25 design. The mixing procedure was done using mixing in 

the laboratory. 

B. Curing  

After proper hand mixing, the fresh concrete was placed 

accordingly in the steel molds. Initially compaction was done 

using iron rods and then compacted in vibrating table to avoid 

voids which leads to strength decrement. After proper 

compaction, the concrete specimens along with the molds 

were kept for drying over a period of 24 hours. 

V. TESTS AND RESULTS 

A. Compressive Strength of Concrete 

As per IS 516 (1999), the compressive strength test was 

carried out on hardened concrete cube specimens. The size of 

the cube specimen is 150×150×150 mm.    Concrete cubes are 

cured and tested after 7, 14 and 28 days in a digital 

compression machine of 2000KN capacity operated at a 

loading rate of 2.5KN/s. Figure below indicates  the cube 

specimen subjected to compression testing. 

 
Fig. 2: Compressive test 

No of days Compressive strength (Mpa) 

7 21.8 

14 29.5 

28 32.9 

Table 4: compressive strength of 0% sludge concrete 

No of days Compressive strength (Mpa) 

7 22.66 

14 30.89 

28 33.88 

Table 5: compressive strength of 10% sludge concrete 

No of days Compressive strength (Mpa) 

7 23.11 

14 31.78 

28 34.87 

Table 6: compressive strength of 15% sludge concrete 

No of days Compressive strength (Mpa) 

7 20.66 

14 27.66 

28 30.92 

Table 7: compressive strength of 20% sludge concrete 
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Chart 1: comparison of compressive strength of partially 

added sludge with fine aggregate 

VI. SPLIT TENSILE STRENGTH OF CONCRETE 

Splitting tensile strength test on concrete cylinder is a method 

to determine the tensile strength of concrete. The concrete is 

very weak in tension due to its brittle nature and is not 

expected to resist the direct tension. The concrete develops 

cracks when subjected to tensile forces. Thus it’s necessary 

to determine the tensile strength of concrete to determine the 

load at which the concrete members may crack 

 
Fig. 3: split tensile test 

No of days Spilt tensile strength (Mpa) 

7 3.1 

14 4.17 

28 4.80 

Table no 8: Split tensile strength of 0% sludge concrete 

No of days Spilt tensile strength (Mpa) 

7 3.25 

14 4.31 

28 4.97 

Table no 9: Split tensile strength of 10% sludge concrete 

No of days Spilt tensile strength (Mpa) 

7 3.35 

14 4.45 

28 5.11 

Table no 10: Split tensile strength of 15% sludge concrete 

No of days Spilt tensile strength (Mpa) 

7 2.9 

14 3.91 

28 4.54 

Table no 11: Split tensile strength of 20% sludge concrete 

 
Chart 2: comparison of split tensile strength of partially 

added sludge with fine aggregate 

VII. CONCLUSION 

The results after the replacement of fine aggregate using 

sludge in concrete with 10%, 15% and 20% shows the 

increase in compressive strength and spilt tensile strength. 

The results clearly shows the compressive and spilt tensile 

strength decrease above 15% of sludge added in the M25 

grade of concrete. 

 The flexural strength of the partially replaced sludge 

concrete will be remaining. This process helps to dispose the 

sewage sludge, reduce usage of fine aggregate in concrete and 

also reduce the pollution from the environment. 
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