
© 2019 JETIR  April 2019, Volume 6, Issue 4                                          www.jetir.org  (ISSN-2349-5162) 

 

JETIR1904375 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 501 

 

Effect of Paper Sludge ash on The Properties of Self 

Compacting Concrete 
 

KHALIL LAKDAWALA1 , DR.UJJAVAL SHAH2 
1Postgraduate Student, Civil Engineering, Parul Institute of Engineering and Technology, Limda - Vadodara 
2Associate Professor, Civil Engineering, Parul Institute of Engineering and Technology, Limda - Vadodara 

 

ABSTRACT:  

For a greener and sustainable future we have to develop innovative ways to save fuel and mitigate 

carbon footprints therefore develop alternative ways by which building materials can be modified. In 

this study waste paper sludge ash (hypo sludge) was partially replaced as 5%, 10%, 15% and 20% in 

place of cement in concrete for M-15 mix and tested for its compressive strength, tensile strength, water 

absorption and weight up to 28 days of age and compared with conventional concrete  India is facing a 

serious challenge in disposing of waste in the many landfills throughout the country that are near or at 

capacity. The landfill situation is resulting in high disposal costs and potential environmental problems. 

If current trends continue, with waste production projected to grow by 5% each year, landfills would 

be at full capacity by 2020. This paper reports on the results of an investigation of utilization of 

wastepaper as additional materials in concrete mixes to be used for housing projects, for which it must 

be assured that the resulting concrete has the proper mechanical strength. Concrete mixes containing 

various contents of the paper were prepared and basic strength characteristics such as compressive 

strength, splitting tensile, flexural, and water absorption were determined and compared with a control 

mix. 
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INTRODUCTION 

 

This exploration is aim to evaluate the addition of 

wastepaper to concrete mix, to study the effect of 

wastepaper on the strength of existing, and to 

develop mixture extents for concrete containing 

wastepaper. Wastepaper has be situated used as 

structure materials for decades, especially in 

cementations mediums, and since then a lot of 

exploration has been conducted to develop the 

mechanical possessions of the amalgamated like 

compressive, tensile, flexural strength, and etc. Use 

of wastepaper in structural concrete could become 

an low-cost and profitable substitute to landfills, 

oven, or extra use options. No research marks have 

been  

 

appeared on the use of wastepaper in structural 

concrete. This daily reports the results of study on 

the use of Wastepaper in concrete.  

Nowadays CO2 discharge from building 

destinations as a result of concrete utilize is a 

worldwide issue. In order to address environmental 

properties associated with cement engineering and 

constantly depleting normal resources, there is a 

need to develop alternative files to make concrete 

industry sustainable. On the other hand, more 

waste newspaper ends up in landfills or dump sites 

than those castoff due to which all nations are 

facing a serious task in disposing of waste 

Cement engineering industry is one of the carbon 

dioxide emitting sources besides deforestation and 

boiling of fossil fuels. Worldwide industry 

underwrites about 7% of    orangery gas 

manufacture to the mud’s atmosphere. Trendy 

order to address environmental effects associated 

with cement manufacturing and constantly 

vanishing natural resources, there is a need to find 

other binders to make concrete industry sustainable 

During manufacturing of 1 tons of Ordinary 

Portland Cement (OPC) we necessity about 1 to 1⅓ 

ton  

 

 

of earth resources like limestone, etc. and from this 

manufacture an equal amount of carbon dioxide is 
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released into the atmosphere. In this Scenario, the 

examination for cheaper substitute to OPC is a 

needful one. (Patronal et al, 2013) Red-top making 

generally produces a large amount of solid waste. 

Weekly fibers can be recycled lone a limited 

number of times before they become too short or 

weak to make in height quality paper. It funds that 

the broken, low quality paper fibers are parted out 

to become surplus sludge. Altogether the inks, 

dyes, coatings, pigments, staples and "stickiest" 

(tape, plastic films, etc.) also wash away off to join 

the waste solids. (Ferreira, et. al. 2009). This hypo 

mud consumes a large percentage of resident 

landfill space for each and every year. Towards cut 

disposal and litter problems emanating from these 

industrial wastes, it is most essential to develop 

lucrative building materials from them. Custody 

this in view, investigations be located undertaken 

to produce low cost concrete by blending various 

ratios of cement with hypo sludge.  

 

 

LITERATURE REVIEW

 Four concrete mixes covering of the waste, which 

are control mix, 5%, 10%, 15% as an extra fixings 

to concrete sustained ready with ratios of 1:2:3 by 

weight of paste, sand, then aggregate respectively. 
The maximum size of shared was 20mm. In earlier 

work on the subject through trial mix, it was shown 

that the adding of wastepaper decreases the motor 

forte of concrete. Overall, a high connection was 

observed between density and strong point of 

concrete containing paper. 
The landfill disposal is subsequent in high 

clearance costs and possible eco-friendly 

problems. If current trend continues, excess 

production will grow by 5% each year, which will 

eventually result in saturated capacity of landfills 

by 2020. This paper reports on the results of an 

investigation of use of paper waste as additional 

material in concrete mixes to be used for case 

projects, for which it must be ensured that the 

consequent concrete has the most ideal mechanical 

quality. 

The use of paper-mill pulp in concrete preparations 

was examined as an  another to landfill disposal. 

The cement has been replaced by waste paper slush 

accordingly in the range of 5% to 20% thru weight 

for M-20 and M-30 mix. By using passable 

quantity of the waste paper pulp and water, 

palpable mixtures were shaped  

 

 

and likened in terms of slump and strength with the 

straight concrete. 

 

Methods : 

A. Splitting Tensile Test :- 

Initially, take the wet specimen from water after 7, 

28 of curing; or any desired age at which tensile 

strength to be projected. Then, wipe out water from 

the surface of specimen afterward that, draw 

diametrical lines on the dual ends of the specimen 

to safeguard that they are on the equal axial place. 
Set the density testing mechanism for the required 

range. Place plywood strip on the mediocre plate 

and residence the specimen. Slight the load 

constantly without shock at a rate in the range 0.7 

to 1.4 MPa/min (1.2 to 2.4 MPa/min based on IS 

5816 1999) finally, note down the breaking load 

(P). 
 

B. Compressive Strength Test :-  

Compressive strength of concrete cubes gives us 

the material of the potential forte of the concrete 

mix from which it is discerned. It helps in 

conclusive whether correct mix sizes of numerous 

mix sizes of many materials remained used to 

develop the required strength. It welfares in 

decisive the rate of gain of strength of real tasters 

if cubes after the samples are crushed at diverse 

ages of time. 

Procedure:- 

 Cube casting:- 
 

 Amount the dry amount of fixings (Cement, 

Sand & Coarse Aggregate) asperthe strategy 

requirements. Methodically mix the craving 

ingredients to obtain the uniform mixture. 

Improve design extent of sea to the thirsty part 

(water-cement ratio) and mix well to acquire 

uniform texture. Stop the concrete to the 

company with the help of vibrator future for 

detailed compaction. Finish the highest of the 

real by trowel & tapped tanned till the paste 

slurry comes to the top of the cubes. 

 

 Curing:- 
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 After some time the mould must be covered 

with red gunny bag and put unbroken for 24 

hours at a temperature of 27°± 2. After 24 hours 

eliminate the specimen from the mould. Keep 

the sample submerged below new water at 27 ° 

Celsius. The example should be reserved for 7 

or 28 days. Every 7 days the water would stand 

renewed. The sample should be uncomplicated 

after the water 30 notes prior to the testing. The 

specimen should be in dry sickness before 

leading the testing. The Cube mass would not 

be less than 8.1 Kgs. 

 

 Testing:- 
 

Now dwelling the concrete cubes into the NDT 

(Non-destructive testing) testing machine. The 

cubes must be placed correctly on the machine 

plate (check the circle marks on the machine). 

Sensibly align the specimen through the 

spherically seated plate. The load will be useful 

to the case axially. Currently slowly apply 

the load at the rate of 140kg/cm2 per miniature 

till the cube collapse. The maximum weight at 

which the case breaks is taken as a compressive 

load. 
 

C. Concrete Slump Cone Test  :-  

Clean the interior surface of the mount and 

apply oil. Residence the mold on a smooth 

straight non- porous base dish. Fill the mound 

with the prepared concrete mix in 4 around 

equal layers Pack each layer by 25 raps of the 

round surface of the tamping rod trendy a 

uniform manner ended the cross section of the 

mound. Clean away the mortar or marine 

escaped out between the knoll and the sordid 

plate. Increase the mound from the concrete 

closely and slowly in vertical direction. Degree 

the slump as the difference amid the height of 

the tier and that of height point of the 

circumstance being tested.  

 
 

 

1. Material Used :- 

            Concrete can be clear as a stone like 

material that has a cementations intermediate 

within which totals are embedded. In hydraulic 

paste concrete, the binder is calm of a mixture of 

hydraulic paste and water. 

 

a. Cement:-  
 

     There are two different requirements 

that any cement must meet. It must develop 

the appropriate strength and secondly it 

must exhibition the suitable rheological 

behaviour. Cements which meet this 

standard canister diverge quite widely in 

their fineness and chemical composition. 

The early strengths of cement are 

attributable to the higher content of Tri 

calcium Silicate than Declaim silicate 

content with similar chemical composition. 

Even though the early assets may differ due 

to the overhead factors the final strength at 

28 days may not alteration significantly. 

 

b. Course Aggregates   :-  

         

       The aggregate properties that are most 

vital with regard to high performance 

concrete are: Atom shape, particle size 

distribution, mechanical properties of the 

aggregate atoms, and conceivable 

biochemical responses between the 

aggregate and the paste which may affect 

the pledge. Unlike their use in normal 

concrete, where we rarely consider the 

strength of the aggregates, in tall 

presentation concrete the aggregates may 

well develop the strength limiting factor. It 

is necessary to maintain a low w/c relation 

to achieve high strength, the aggregate 

classifying must be very tightly controlled. 

  

c. Fine Aggregates:-  
 

         The fine aggregate must comprise of 

smooth round particles, to reduce the water 

request. It is optional that the classifying 

necessity lie on the coarser lateral of the 

limits, a fineness modulus of 3.0 or greater 

breaks suggested, both near cut the water 

requirements and to improve the 

workability. 

 

d. Paper Waste:- Waste paper Sludge Ash 

(WSA):- 
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        The ash stood sifted over 90 micron 

(90μm) Indian Usual filter. The exact rank 

of leftover paper mud residue was found to 

be 2.6.Chemical arrangement of daily 

sludge ash is obtainable in shows waste 

paper mud ash, shows sieved paper sludge 

residue and shows mixing of daily sludge 

ash with cement. 

 
 

 

 
               

         Fig.1 paper waste sludge   

     

 

     2  Mix proportion :- 

             
       Following table showing mix design of SCC 

with addition of different proportion of paper waste 

sludge ash . Paperwaste Sludge Ash replacement 

ranges from 0% to 40% in the step of 10% by 

volume. Course aggregate and Fine aggregate 

volume remained constant 

                

         Table-1 : Mix Proportion 

Cemen

t  

(kg/m3) 

F.A 

(kg/m3

) 

C.A 

(kg/m3

) 

 

Water  

(ltr/m3

) 

S.P 

(ltr/m3

) 

 524.3 875 687.2 199.2 13.1 

 

Table-2 : Partial Replacement of Paperwaste 

Sludge Ash with Cement 

 

  

Replacement 

of 

paperwaste 

Cement 

(kg) 

Sludge 

ash 

(kg) 

Sand 

(kg) 

Coarse 

aggregate 

(kg) 

ash with 

cement 

0 % 524 0 875 687.2 

10 % 471.8 52.4 875 687.2 

20 % 419.3 105 875 687.2 

30 % 367.1 157.2 875 687.2 

40 % 314.3 210 875 687.2 

 

 

[3] Preparation of Samples:- 

       In this study totally 30 cubes were casted by 

replacing cement with PWSA replaced by 0%, 

10%, 20%, 30%, 40% for three different water 

cement ratios. For each water cement ratio and 

replacements 6 cubes were caste and its average 

compressive strength is tabulated for 7 and 28 days. 

All the materials used were batched by weight 

proportions. Concrete were mixed in drum type 

mixer in the laboratory. Before starting mixer 

machine the mixer drum was fully  

 

 

washed using portable water and allowed to dry for 

5 minutes. The coarse aggregate and river sand 

mixed for 2 minutes. Finally cement, SBA and 

remaining water was added and mixing continued 

until the concrete gets homogeneous. The same 

procedure was followed for various mixes. 150 mm 

cube moulds were used to cast the specimen and a 

vibrating table was employed to compact the 

concrete. Immediately after casting the specimens 

were covered with plastic sheets for 24Hrs to 

prevent the evaporation of water from the concrete. 

They were demolded after 24hrs and cured in water 

under ambient temperature until they were tested. 

 

 

  4.  Test parameters of  S.C.C. 
        Basically fresh concrete testing is performed to see 

mixed concentration as a basis for ease of work. Fresh 

concrete tests for SCC include testing of flow table, L-

box, and V-funnel. 

 

1. SLUMP FLOW TEST 

 About 6 liter of concrete is needed 

toperform the test, sampled normally. 

Moisten the base plate and inside of slump 

cone, place base plate on level stable 

ground and the slump cone centrally on the 

base plate and hold down firmly. 
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          Fig 2 :- Slump Flow Test  

 

 Fill the cone with the scoop. Do not tamp, 

simply strike off the concrete level with 

the top of the cone with the trowel. 

 Remove any surplus concrete from around 

the base of the cone. Raise the cone 

vertically and allow the concrete to flow 

out freely. 

 Simultaneously, start the stopwatch and 

record the time taken for the concrete to 

reach the 00mm spread circle (This is the T50 

time). floatable test, might be appropriate. 

 The T50 time is secondary indication of 

flow. A lower time indicates greater flow 

ability. The Brite EuRam research 

suggested that a time of 3-7 seconds is 

acceptable for civil engineering 

applications, and 2-5 seconds for housing 

applications. 

 

 In case of severe segregation most coarse 

aggregate will remain in the centre of the 

pool of concrete and mortar and cement 

paste at the concrete periphery. In case of 

minor segregation, a border of mortar 

without coarse aggregate can occur at the 

edge of the pool of concrete. If none of 

these phenomena appear it is no assurance 

that segregation will not occur since this is 

a time related aspect that can occur after a 

longer period 

 

 

2 L-B0X TEST 

 

     About 14 liter of concrete needed to perform         

the test, sampled normally. Set the apparatus level 

on firm ground, ensure that the sliding gate can 

open freely and then close it.   

 Moisten the inside surface of the 

apparatus, remove any surplus water, fill 

the vertical section of the apparatus with 

the concrete sample. 

 Leave it stand for 1 minute. Lift the sliding 

gate and allow the concrete to flow out into 

the horizontal section. Simultaneously, 

start the stopwatch and record the time for 

the concrete to reach the concrete 200 and 

400 marks. 

 

 

                 Fig 3 :-L-Box Test 

 When the concrete stops flowing, the 

distances ‘H1’ and ‘H2’ are measured. 

Calculate H2/H1, the blocking ratio. The 

whole has tom performed within 5 minutes. 

 In this research L-box testing is done to 

know the passing-ability of self-

compacting concrete. 

 P A (%)= h1/h2 

 

 

 3.  V-FUNNEL TEST 

 About 12 liter of concrete is needed to 

perform the test, sampled normally. Set the 
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V-funnel on firm ground. Moisten the 

inside surface of the funnel. Keep the 

trapdoor to allow any surplus water to 

drain. Close the trap door and place a 

bucket underneath.  

 

 Fill the apparatus completely with the 

concrete without compacting or tamping; 

simply strike off the concrete level with the 

top with the trowel. 

 Open within 10 sec. after filling the trap 

door and allow the concrete to flow out 

under gravity. Start the stopwatch when the 

trap door is opened, and record the time for 

the complete discharge (the flow time). 

This is taken to be when light is seen from 

above through the funnel. The whole test 

has to be performed within 5 minutes.  

Table-3 Result of fresh concrete 

Test Properties Time Flow 

Slump 

flow  

Falling 

ability 

6 Sec 730 

L-box Falling 

ability 
1.5-2 

Sec 

   - 

V-

funnel 

Passing 

ability 

12 Sec    - 

 

 

    RESULT & DISCUSSION  

     
 Compressive strength :-    

                 Concrete cubes of size 
150×150×150mm were casted and tested for 

compressive strength in normal water at ages of 7, 
28 days, for 0%, 10%, 20%, and 30% & 40% 
replacement of Paperwaste sludge ash for M30 
grade of concrete. 

  

Fig.5- Compressive strength of concrete at ages 

of 7 days and 28 days 

 

 
Flexural strength :-  

 

 
        

Fig.6 shows flexural strength results for mix with 

different percentage of SLUDGE ASH . 

 
 

CONCLUSION:-  

             

 1 The Compressive and Flexural strength is 

increased upto 10% on addition of waste 

paper sludge ash and further increase 

inwaste paper sludge ash causes reduction 

in the strength gradually . 

2  The most suitable mix proportion is 5 to 10% 

repalcement of waste paper sludge ash .   

   

    3 There was an increase in water absorption of 

the concrete mixes as the content of sludge ash is 

42.8 44.5 38.2 33.2 32.5

72.1 77.2
66.2

55.5
45.5

0
20
40
60
80

100

7 28

5.5 5 4.9 3 2.1

0%

20%

40%

60%

80%

100%
"Flexural strength"

"Flexural strength"

http://www.jetir.org/


© 2019 JETIR  April 2019, Volume 6, Issue 4                                          www.jetir.org  (ISSN-2349-5162) 

 

JETIR1904375 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 507 

 

increased . therefore additional amount of water 

was required for hydration . however higher water 

content decrease strength of concrete 
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