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Abstract: Quality of concrete is influenced by the proportion of 

ingredients and method of preparation in concrete production. A 

unique word which is used on concrete is inevitable in human life 

due to its properties and applications. From the ancient days lime 

and jiggery are used as binding materials. This review paper 

expressed the significance of jaggery on strength behavior of a 

new concrete composition. Experimentation carried out for 

determining strength properties of a new concrete for M20 grade 

nominal concrete using jaggery as admixture. Based on previous 

study, jaggery is an unrefined sugar product and it is easily 

available market; the main function of jaggery is to increase the 

initial setting time of concrete and it also influencing the 

properties of concrete. Preferably this type of admixture is used in 

different construction sites like deep foundations, piers and long 

piles. Four different percentages of admixture was chosen into the 

experimentation at 0, 0.25, 0.50 and 0.75% by weight of cement, 

finally it is accomplished that the workability of concrete is being 

superior with jiggery as admixture but flexural strength and shear 

strength of  this new concrete decreased as compared with 

convectional M20 concrete.  

Index Terms: workability, shear strength, flexural strength, 

jaggery. 

I. INTRODUCTION 

Concrete is one of the important construction material used 

in all engineering works including the infrastructure 

development at all stages. It has been used in construction 

sector for a long time and proved that, its ingredients are 

widely available in natural world. Due to wide spread usage 

and fast infrastructure development in all over the world, 

there is shortage of natural and quality aggregates. Due to this 

reason quality of concrete is being reduced, in order to satisfy 

certain conditions, retarders( Admixtures) are used in 

concrete  composition to improve  the setting time with 

different type of natural, mineral and chemical admixtures. 

From the ancient period also natural admixtures like jaggery 

were preferred to use in masonry works and structural 

elements for enhancement of concrete properties. 

II. LITERATURE REVIEW 

The diversity of compressive strength between 

conventional concrete and concrete with 0.1% sugar as 

admixture in concrete  was 12.0%, for jaggery, its variation 

was 15.11% after 28 days, among these two admixtures,  raw 

jaggery was given better results than sugar, hence jiggery is 

suitable admixture into concrete composition [1].  
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It was accomplished that replacement ratio of jaggery 

increases; workability and setting time was increased. 

Compressive strength of this new concrete was increased by 

8.93% at 15% optimum replacement of sugar cane ash as 

admixture. There was no much more increase of compressive 

strength with sugar cane ash replacement after 28 days [2]. 

Based on experimental results for M30 and M60 grade of 

concretes and they prepared with molasses treated with waste 

water, revealed as slight increase in compressive, flexural, 

splitting tensile strengths at all ages [3].Strength of Concrete 

with Jaggery as admixture was  Shown high strength values 

than the sugar. Segregation and bleeding was very less due to 

this admixture and it acts as a thin layer over a cement and 

slows down the hydration process, formation of calcium ions 

increases the solubility and discouraging the formation of 

Calcium Hydroxide. Setting time of the concrete increased as 

the percentage of dosage was increased [4]. It was proficient 

that the strength achieved more than 100% at 30% 

replacement and 90% of compressive strength was achieved 

at 40% and 50% replacement. Bonding property of the 

concrete is increased with the use of jaggery in concrete [5]. 

It was concluded that the workability increments with the 

expansion in the rates of Jiggery, compressive strength 

increased at 0.1% and 0.2% of jiggery as admixture and 

reduced at dosage of 0.3% and 0.4% jiggery as admixture. 

Similar trends were observed in flexural strength and tensile 

strength [6]. It was concluded that molasses used as 

admixture into the concrete, increased the workability 

condition. Molasses enhance the compressive strength, initial 

and final setting time. Bleeding and Segregation in concrete 

was reduced by using molasses as an admixture [7].Concrete 

made by using jaggery as an admixture gives better 

workability than concrete made by using Sugar as an 

admixture and conventional concrete. Percentage of 

admixture improved, compressive strength and workability 

was increased. Setting time of samples was increased and 

difficult to demould after 24 hrs, due to this difficulty of 

demoulding, so, specimens were demoulded after 48 hrs [8]. 

Setting time, workability and compressive strength of the 

concrete composition was increased with increase of sugar 

percentage as admixture.  The setting time of concrete 

increased 30 to 85 min by increase of sugar percentage from 0 

to 0.08 and similarly compressive strength was improved 

from 24.44 MPa to 29.46 MPa [9].Workability of concrete  

increases when the dosage of admixture was increased. All 

explored Jaggery blends had high slump values and worthy 

workability. Segregation and bleeding was a smaller amount 

due to the usage of these admixtures. Compressive Strength 

at the age of 7, 14, 28 and 50 days were higher than with the 

use as admixture  at 0.1 and 0.2% of Composition and lower 

than 0.3 and 0.4% of jaggery contrast with other organization 

cube examples for M20 grade of concrete 

[10]. 
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III.  EXPERIMENTAL PLAN  

Experimentation was done to examine the following: 

The important objectives are to study the workability and 

strength properties like flexural strength and shear strength of 

concrete with jaggery as admixture in concrete composition. 

The purpose of this study is to investigate the influence and 

behaviour of jaggery on concrete composition.  

• To study the behavior of concrete with different admixture 

proportions at 0, 0.25, 0.5, 0.75% 

• Workability of concrete with jaggery as admixture in fresh 

condition 

• The performance of concrete under flexure with jaggery as 

admixture into the concrete composition. 

• Shear behavior with jaggery as admixture 

IV. MATERIALS USED IN CONCRETE COMPOSITION 

• Cement: 53 grade Ordinary Portland Cement conforming 

to IS: 12269 was used, its Specific gravity was 3.12 and 

initial and final setting times were 90 and 300 minutes 

respectively. 

• Fine Aggregate: Locally available sand procured from 

Penna river basin passing through 4.75 mm. Its specific 

gravity was 2.62 and conforming to Zone II as per IS: 

393-1970.  

• Coarse Aggregate: Locally available machine crushed 

granite coarse aggregate has been used. Graded aggregates 

were used in concrete composition for good compaction and 

strength. The size of coarse aggregate was chosen for 

experimentation work is  20 and 12.5 mm. its specific gravity 

was 2.65. 

• Admixture: The useful purpose of this study is to 

influence of jaggery available in market was used as 

admixture in concrete composition and it was used at 

different percentages at 0, 0.25, 0.50 and 0.75%. After 

crushing and make the powder form which passes through 

one mm sieve was used as admixture in concrete preparation.  

 

 

Fig 1: Processed Jaggery              Fig 2: Mixing of concrete    

              in solid form                                 ingredients 

V MIX PROPORTION 

Nominal mix of M20 grade concrete of 0.5:1.0:1.5:3 (W: 

C: C.A:F.A) by weight was chosen for the concrete mix of 

M20 grade as per IS: 10262-1982. Graded aggregates were 

usedin preparation of samples at 60% of 20mm and 40% of 

12.5mm. Zone 2 Fine aggregate was used in composition. 

V. OVERVIEW ON NEW CONCRETE 

To find out the performance of flexural strength, used 

standard size 700×150×150mm mould and for shear strength 

double L shape moulds. For each proportion cast six beam 

specimens, six double L shear specimens and tested for 

evaluating the strength properties of concrete.  

6.1 Overview on Workability: Workability of fresh 

concrete has been performed according to IS: 1199-1959, it 

can also depend on type of structures, thickness of structural 

element and place of casting. Workability of concrete is 

combined work, which consists of mixing, transportation, 

placing and enough compaction. In order to meet the above 

said uniqueness, it is necessary to add admixture into the 

concrete. In present study jiggery added at 0 to 0.75% to the 

composition and studied the workability behavior.  

6.2 Overview of Flexural strength: With reference from  IS 

516-1959, the standard size of the specimen 150x150x700 

mm over a centre to centre support of 600 mm was used to  

study the perform the modulus of rupture for the new 

concrete composition with admixture. Typical test 

performance has been shown in the Fig 5 and 6. Six beam 

specimens of each percentage (0, 0.25, 0.50 and 0.75%) were 

cast according to nominal mix proportion. Demoulding of 

specimen was difficult after 24 hours admixture of 0.25, 0.50 

and 0.75% because of increase of setting time. 0.25% 

admixture specimens were demoulded after 48 hours and for 

0.5 and 0.75% specimens after 72 hours and 96 hours.  

 

    
 

 Fig. 5: Beam specimens      Fig.6; Typical line diagram        

            after casting.                     for testing of Beam 

6.3 Overview of Shear Strength:  Shear strength is the 

resistance of one layer with respect to other during slip at 

common surface of contact. There exists no standard reliable 

and simplified method for determining shear strength of 

concrete specimens using with compressive testing machine.  

 

    
Fig.7: Double ‘L’ Shear        8: Placing of Reinforcement       

          Shear mould                               in mould 
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Shear failure will be occurred due to brittle nature in concrete 

structures. Six double L shear moulds of each percentage (0, 

0.25, 0.50, and 0.75%) were cast with size of 

290×210×80mm and between the layers 10 mm steel 

reinforcement bars were provided, finishing the top surface 

smoothly and demoulded after setting. Fig 7 and 8 shows the 

casting procedure of doble L push off specimens for shear 

strength of the concrete. 

VI. TEST PROCEDURE OF NEW CONCRETE 

7.1 Test procedure of Workability: Workability of 

concrete has been determined by conducting slump cone and 

compaction tests. Mix the all concrete ingredients on water 

tight platform (on finished concrete floor) and measure the 

slump and compaction factor values. During the 

experimentation work, it was clearly observed that true slump 

for 0% and collapse slump when admixture   added at 

dosages of 0.75%. 

 

 

 

 

 

 

 

 

           

 

 

Fig. 9: True slump for 0%      Fig.10: Collapse slump for  

         Admixture                              0.75% Admixture                        

7.2 Test procedure of flexural strength: This test has been 

performed under symmetrical third point loading system.  It 

is determined from the moment at failure. Flexural strength 

of the beam specimen is determined according to IS516-1959 

with  

fb = 3 P a / bd2  --------------------(1) 

     
Where “a” is less than 20 cm but more than 17 cm for 

150x150x700 cm specimen. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.11: Testing of beam          

Fig 12: Testing of   Double L       

                                                                          Shear    

7.3 Test procedure of Shear Strength: For determining the 

shear strength, testing of specimen has been carried out in 

compressive testing machine as shown in fig.12. Check the 

surface of the specimen contact to the upper arm of CTM, if 

not use rubber mats to contact the surface properly. Apply the 

load uniformly and record the ultimate load. The failure load 

for each specimen was recorded and all most all specimens 

have failed in shear along the shear plane of failure.  

VII. RESULTS AND DISCUSSIONS 

8.1 Workability of Concrete with Jaggery as Admixture 

The test results of each dosage were compared with 

convectional M20 grade concrete and results tabulated in 

Table No1. Based on experimental results, workability of 

new composition was increased with percentage of admixture 

increased. Addition of jaggery into the concrete composition 

is greatly influences the setting time of concrete and it is 

increased from 160 mm to 200 mm and compaction factor 

from 0.90 to 0.95 as addition of admixture from 0 to 0.75%. 

Behavior of slump and Compaction factor being shown in Fig 

13 and 14.  
Table 1: Workability of Concrete with Jaggery as 

Admixture 

S 

No 

Admixture % of 

admixture 

 By 

weight of 

cement 

Slump 

in mm 

Compaction 

Factor 

1 Jaggery  0 160 0.90 

2 Jaggery 0.25 170 0.92 

3 Jaggery 0.50 190 0.93 

4 jaggery 0.75 200 0.95 

 

 

 
              Fig 13: Slump value of concrete     

                      

 
              Fig 14 Compaction Factor of concrete 

The basic reason with addition of jaggery as admixture 

into concrete is acts as thin layer over the cement particles 

and slows down the hydration process. Formation of calcium 

ion will increase solubility and discouraging the formation of 

Calcium-Hydroxide. Due to this setting time has been 

enhanced. 

 

 

 

 

http://www.ijitee.org/


 

Behaviour of New Concrete Composition with Jaggery as Admixuture 

325 

 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: I8236078919/19©BEIESP 

DOI: 10.35940/ijitee.I8236.0881019 

Journal Website: www.ijitee.org 

8.2 Flexural Strength of Concrete with Jaggery as 

Admixture 

With reference from the above experimental results, as the 

percentage of admixture increases, flexural strength 

decreased. From table 2 it is clear that, as replacement ratio 

increases flexural strength decreased. This is due to increase 

in the fluidity of concrete structure. Excess replacement of 

admixture jiggery may reduce the flexural strength of 

concrete due to the more fluidity and flaws. 

Table 2:  Flexural Strength of Concrete with 

Jaggery as Admixture 

S 

No 

% of 

admixture 

7 days 

flexural 

strength 

28 days 

flexural 

strength 

1 0 6.67 7.61 

2 0.25 5.23 6.90 

3 0.50 3.38 4.50 

4 0.75 2.81 3.30 

 

 
Fig 15: Flexural strength of concrete with jaggery as 

admixture. 

8.3 Shear Strength of new Concrete with Jaggery as 

Admixture 

 

Table 3:  Shear Strength of Concrete with Jaggrery as 

Admixture 

S 

No  

% of 

admixture 

7 days 

shear 

strength  

28 days shear 

strength 

1 0 2.58 3.98 

2 0.25 1.78 3.52 

3 0.50 0.89 2.16 

4 0.75 0.69 1.69 

. 

 
 

Fig 16:  Shear strength of Concrete with Jaggery as     

Admixture 

Based on experimental results of a new concrete, the 

percentage of admixture (Jaggery) increases, shear strength 

of the new concrete was decreased. From the Table 3, few 

specimens were failed during curing in curing pond between 

7 days to 28 days, this was happen due to the excess fluidity 

within the specimen and most of the specimens failed at 

joining portion of double L specimen 

VIII. CONCLUSIONS 

Based on the test results, following conclusions are drawn; 

• The slump and compaction factor values being increased 

with increase in percentage of jaggery.  

• Addition of jaggery into the concrete composition is acts 

as 

a thin layer over a cement and slows down the hydration 

process, formation of calcium ions increases the solubility 

and discouraging the formation of Calcium Hydroxide. 

Hence the setting time of concrete increased. Adding of 

jaggery in concrete composition slows down the hydration 

process; hence jaggery is a better retarder and it can be used 

in deep foundations. 

• True slump observed at 0.25% of admixture and Collapse 

of slump was observed at 0.75% of jaggery added to the 

concrete composition.  

• The flexural strength of concrete decreased 50% with 

respect from conventional concrete. Jaggery with water 

forms a thin layer and increases fluidity of concrete, hence 

bonding between the concrete ingredients was reduced. So 

that the strength was decreased. 

• Similar trend was observed in shear strength, shear 

strength was decreased to 50 to 70% because of same reason 

as mentioned in flexure test and also week joint at double L 

push off joining portion.  
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