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Abstract: This paper explores the Density and 

Workability of cement by supplanting cement with 

strengthening cementious materials like water hyacinth Ash. 

The impacts of Cement substance and water/cement 

quantitative connection on doable contemporary Concrete 

properties with Slump dynamical between ninety to a hundred 

millimeter, and decides the relations among contemporary solid 

properties, for example, Slump, and compacting factor. 

Functionality of cement can be made by halfway supplanting 

of Cement with water hyacinth in concrete. The substitution 

dimensions of water hyacinth Ash were 0%, 5%,10%, 15%, and 

20%. The primary thought in mechanical properties of cement 

is Density. Denser cement gives less voids and porosity. The 

fundamental target was to watch the adjustment in Density of 

cement and loss of Workability by supplanting water hyacinth 

fiery debris in cement. From the perception, the Density and 

Workability somewhat differs than ordinary concrete. The 

results are very promising with these beneficial materials in the 

Concrete.  

 

Index terms: Slump ,Compaction factor ,water hyacinth 

ash powder, Density. 

 

I. INTRODUCTION: 

These days Infrastructure assumes an indispensable job in 

the development of nation. The large scale manufacturing 

of development materials required for building framework 

.Construction materials makes numerous natural concerns 

the general public. The emanation of destructive substance 

like carbon dioxide because of generation of development 

materials like concrete. As a Researcher found another 

feasible and incomplete substitution material for Cement. 

Cement assumes a vital job inside the development 

business. It very well may be supplanted by bio-squander 

materials which decrease the utilization of Cement . So 

incomplete or Complete displacing of bond in cement with 

reasonable material can give a methodology for diminishing 

the expense of improvement materials.[1,3] In the course of 
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the most recent couple of decades, substitution is finished 

by locally accessible crude materials, for example, 

mechanical, horticultural, or household waste .Water 

hyacinth powder can be found as an advantageous 

cementious material. It improves mechanical and toughness 

of cement. This examination center around fractional 

substitution of Cement by water hyacinth fiery remains on 

cement. The possibility of this examination is to limit bond 

utilization without influencing mechanical properties of 

cement 

 

 

II. SIGNIFICANCE OF THE STUDY: 

 

➢ The primary point of this examination is to lessen 

Cement content in concrete without modifying 

physical and mechanical properties.  

➢ Identify the material which is reasonable for 

substitution of Cement(in part) .  

➢ It helps in decreasing CO2 emanation because of 

less measure of Cement for Concrete.  

➢ Understand the conduct of cement with non-bio 

degradable waste . [2] 

➢ Due to substitution of cement by water hyacinth 

ash, the expense is much powerful for consumers. 

➢   

III. MATERIALS AND METHODS: 

Cement:  

Cement is a coupling material in the solid. The fundamental 

elements of concrete are  

1. Top off the voids existing in the fine total and make 

concrete impermeable.  

2. It gives the solidarity to the solid on setting and 

solidifying.  

3. It ties the totals into strong mass by goodness of its 

setting and solidifying properties at the point when blended 

with water.  

Fine Aggregate:  

By and large waterway sand is considered as fine Aggregate  

in the Concrete.  

Sand comprises of little precise/adjusted grains of silica. 

The fundamental elements of the fine Aggregates are: [3] 
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1. Sand fills the voids existing in the coarse Aggregate.  

2. It lessens the shrinkage and breaking of cement.  

3. By fluctuating the extent of sand, cement can be arranged 

monetarily for required quality.  

Coarse Aggregate:  

Squashed stone, rock and broken blocks are a portion of the 

materials utilized as coarse total in the solid relying upon 

the circumstance. The elements of the coarse Aggregate is 

given beneath [4] 

1. It makes strong and hard mass of cement with Cement 

and sand.  

2. Coarse Aggregate builds the devastating quality of 

cement.  

3. It decreases the expense of cement, since it involves real 

volume.  

Water:  

Water assumes a fundamental job in the blending, laying, 

compaction, setting and solidifying of cement. The quality 

of cement specifically relies upon the amount and nature of 

water utilized in the blend. The fundamental employments 

of the water in the solid are recorded underneath:  

1. Water wets the outside of the Aggregates.  

2. It encourages the spreading of concrete over the fine 

Aggregates.  

3. Water goes about as an oil for the Aggregate and makes 

the blend serviceable.  

4. Water is just the fixing that responds synthetically with 

Cement (hydration of concrete) and  

in this manner setting and solidifying of Cement happens. 

 

IV. MIX DESIGN 

 

Mix Design is the way toward choosing reasonable 

elements of the Concrete and deciding their extents with 

object of creating cement of certain most extreme Density 

and usefulness as practical as could be allowed. The 

Concrete mix M 30 is structured according to IS 10262 – 

2009[6] 

 

 

 

V. EXPERIMENTAL PROGRAM 

A. DENSITY : 

Density is named as Quantity mass per volume . Fresh 

cement are set up according to blend Design M30 .The 

Concrete were gauged utilizing a gauging scale. Fill the 

measure to around 33% its ability. Utilize the packing pole 

to conservative the Concrete. At long last, fill the measure 

to flooding, again Roding and Using a fabric or moist wipe, 

wipe off all solid or other material holding fast to the 

outside of the measure and glass plate 
                                       Density of concrete = Mass / Volume 
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VI. WORKABILITY TEST 

A  .SLUMP CONE TEST 

             It is utilized to establish the usefulness of cement. 

The contraption in the state of Frustum cone with stature 

300mm,bottom 200mm and top 100mm. M30 concrete is 

poured in layers and packed well . The top layer is leveled 

by trowel . Presently elevate the cone loaded up with 

cement . Measure the distinction between the highest point 

of the sample and mould[7]. 

 

 

 

 

 

VII. COMPACTION FACTOR 

Compaction factor test is the Workability test for cement 

directed in research facility. The compaction factor is the 

proportion of loads of incompletely compacted to 

completely compacted cement. The compaction factor test 

is utilized for concrete which have low workability for 

which slump test isn't appropriate.[5] The contraption 

comprises of upper ,center and base layer .M30 concrete is 

filled at the top layer and leveled it. The snare entryway is 

available to stream the Concrete in the center layer and after 

that last base round and hollow layer .Clean the Concrete 

spills on the external side of chamber and leveled it .Now 

weight the compacted 

cement in the base barrel 

shaped mechanical 

assembly. 

 

Cement   438 kg/m3     (OPC 53) 

Water   197 litre/m3 (Normal drinking water) 

Coarse aggregate   
1055 kg/m

3

  (20mm Size) 

Fine aggregate   
764 kg/m

3

    (Zone II) 

w/c 0.45 

Ratio 1:1.74:2.4 

BLEND REPLACEMENT 

IN CEMENT 

 DENSITY 

(KG/M3) 

CC 0% 2424 

Blend 1 10%WHA  2355 

Blend 2 20% WHA 2318 

BLEND REPLACEMENT 

IN CEMENT 

SLUMP 

CC 0% 96 

Blend 1 10%WHA  94 

Blend 2 20% WHA 92 
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VIII. RESULT: 

➢ The outcomes indicates , Density of cement is 

lower than customary cement while Replacing 

concrete by water hyacinth Ash remains.  

➢ The Slump esteem is diminished from customary 

to substitution of Cement,.it demonstrates 

Workability is medium.  

➢ Compaction factor of cement is expanded at 10 % 

substitution by WHA .  

➢ From the above test, it demonstrates the 

Workability and Density of concrete won't 

influence by the substitution of WHA. 
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BLEND REPLACEMENT IN 

CEMENT 

COMPACTION 

FACTOR 

CC 0% 0.94 

Blend 1 10%WHA  0.95 

Blend 2 20% WHA 0.92 


