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Abstract— With the increasing demand of cement due to 

rapidly increasing construction works, research and 

development works has been going on to obtain the 

supplementary cementing material which can raise the 

strength and provide high performance to overcome this 

challenging demand. These supplements can be any of these 

viz. natural materials or by-products of manufacturing 

industries or industrial wastes or such materials whose 

manufacturing requires less time and energy. This paper 

emphasizes the effect of Rice husk ash and sugar molasses 

on strength properties of concrete. The experimentation has 

been carried out for evaluating the strength properties of 

concrete by using Rice husk ash as a replacement of 

Ordinary Portland Cement and Sugar molasses as 

admixtures into the concrete composition. Five different 

percentages of sugar molasses are chosen in the 

experimentation as 0, 0.4%, 0.8%, 1.2% & 1.6%, 2% by 

weight of cement and OPC is replaced by Rice husk ash 

with 10% by weight of cement. Finally it is concluded that 

flexural strength of concrete enhanced when admixtures like 

Sugar molasses added into the concrete composition. 
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I. INTRODUCTION 

Rice husk is an agricultural residual waste widely available 

all around the world most abundantly in major rice 

producing countries. The paddy after milling process left 

about 77 % of its weight as rice, broken rice and bran. And 

remaining 23 % of its weight is obtained as husk. This husk 

is used as fuel for running several purposes such as to obtain 

steam or in brick making, etc.  

This rice husk contains about 74 to 75 % of volatile 

organic matter and the remaining 25 % is converted into ash 

at the time of burning. This Ash, thus, obtained is known as 

rice husk ash. This RHA contains about 85 % - 90% non-

crystalline silica. 

About 550 million tons of paddies are produced all 

around the world in one year. After burning these rice husk 

in controlled condition only about 20% of rice husk is 

transformed to RHA. Today also we are unable to utilize 

RHA in effective way and is usually dumped into water 

streams or as landfills leaving behind nothing more than 

environmental pollution of air, water and soil. 

RHA contains large quantity of non-crystalline 

silicon dioxide with high specific surface area and high 

pozzolanic activity, indicating its effectiveness as cementing 

material. Pozzolonas are very minute than the cement 

particles, so that it can fill the gap between cement particles 

and provide a finer pore structure, thus improving the 

strength. RHA satisfactorily fulfil following two roles in 

concrete making, one as a substitute for cement, reducing 

the cost of concrete in the production of low cost building 

blocks, and other one as an admixture in the production of 

high strength concrete. 

II. MATERIALS USED 

1) Cement: The Portland cement of 43 grade confirming to 

IS 8112:1989 is used in all the mixes that is used in this 

study. The specific gravity of cement obtained is 3.157. 

The initial setting time is found to be 80 minutes 

whereas final setting time was found to be 320 minutes. 

Fineness Modulus obtained is 8%.  

2) Fine Aggregates: Sand was used throughout the study 

as the fine aggregate conforming to grading zone II as 

per IS 383:1970. The specific gravity of sand obtained 

is 2.62 and fineness modulus is 2.81. Water absorption 

of fine aggregate is 0.32 and silt content is 2.604 %.  

3) Coarse Aggregates: Crushed granite of maximum size 

of 20 mm has been used as coarse aggregate. The sieve 

analysis confirms to the specifications of IS 383: 1970 

for graded aggregates. The coarse aggregate have 

following properties viz. specific gravity 2.71 and 

fineness modulus of 7.401. Water absorption of coarse 

aggregate is 0.204 %, Aggregate Crushing value is 

15.46% and Aggregate Impact Value is 11.23%.  

4) Rice Husk Ash: The Rice Husk Ash for this experiment 

is brought from J.P. Enterprises, Kushinagar, U.P. 

Physical State Solid Non Hazardous 

Appearance Very fine powder 

Colour Grey 

Odour Odour less 

Specific gravity 1.7 

Fineness 8.5% 

Table 1 : Physical Properties of Rice Husk Ash 

5) Sugar Molasses: The term molasses addresses 

specifically to the final product obtained in the 

preparation of sucrose by the process of repeated 

evaporation, crystallization and centrifugation of juices 

of sugar-beets and sugarcanes. Nowadays, various types 

of molasses are recognized. Generally, any liquid 

having ingredient containing more than 43% sugars is 

known as molasses. 

Physical state Liquid-non hazardous 

Appearance Viscous 

Colour Wine Brownish 

Table 2 : Test Results of Sugar Molasses 

6) Water: Water used for producing and curing concrete 

should be reasonably clean and free from toxic 

substances such as oil, acid, sugar, silt, alkali, salt, 

organic matter and other elements which are harmful to 

the concrete. If the water is drinkable, it is considered to 

be appropriate for concrete making. Hence, potable tap 

water was used in this study for mixing and curing. 

7) Admixture: Super plasticizers (CICO Plast super HS) 

are distinctive in their nature, and they make possible 
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the production of concrete in different form and 

different workability. 

 
Fig. 1: Super-plasticizer in Liquid form 

III. MIX DESIGN FOR M-30 GRADE CONCRETE 

A. Design Stipulations: 

Characteristic Compressive Strength required at the end of 

28 days = 30 N/mm
2 

Maximum size of Aggregate = 20mm 

Type of Exposure: Severe 

Degree of Quality Control: Good 

B. Test Data For Materials: 

Specific Gravity of Cement = 3.157 

Specific Gravity of Coarse Aggregate = 2.70 

Specific Gravity of Fine Aggregate = 2.62 

Workability = 75-100 mm 

C. Target Mean Strength of Concrete:  

f'ck =fck +1.65 ×S 

S= 5 N/mm
2
 for M30 

f'ck = Target average compressive strength at 28 days, 

s = Standard deviation. 

fck= characteristic compressive strength of M30 at 28 days = 

30 N/mm
2
 

For a tolerance factor of 1.65, the obtained target mean 

strength for the given grade of concrete 

= 30 + 5 x 1.65 = 38.25 N/mm
2 

D. Selection of Water Cement Ratio: 

The free water cement ratio for the obtained target mean 

strength is 0.45.This is equal to the value prescribed for 

severe conditions in IS 456-2000. 

Now the actual quantity of material required is  

Cement Water 

Fine 

aggregat

e 

Coarse 

aggregate 

Super-

plasticize

r 

398.701

3 kg/m
3
 

179.415

6 kg/m
3
 

670.029 

kg/m
3
 

1175.247

1 kg/m
3
 

3.98 

kg/m
3 

1 0.45 1.6805 2.9476 0.01 

Table 3: actual quantity of material required 

E. Mix proportions: 

The concrete mix is design as per IS10262-2009, IS 456-

2000 for normal concrete. Finally the chemical sugar 

molasses is added in proportion of 0.4%, 0.8%, 1.2%, & 

1.6%, 2% by weight of cementitious material to the 

concrete. The grade of concrete which we adopted is the mix 

deign is M30 with water cement ratio 0.45. 

F. Casting and curing: 

Two different sets of specimens are prepared using design 

mix in the first set, the specimen are casted by varying 

percentage of replacement of cement by Rice husk ash 

starting form 0 to 20% with increment of 5% by weight  of 

cement and they represented as 5%,10%,15%,20% 

respectively.  

In second set the former procedure is followed, I 

have selected one of the above sample which give the 

optimum strength and then vary  the sugar molasses at 0.4%, 

0.8%, 1.2%, 1.6%, 2% by weight of cementitious material is 

added they are designated as prism of size 150mm X 

150mm X 700mm, are prepared. The sample are demoulded 

after 24 hours from casting and kept in water tank for 28 

days. 

 
Fig. 2: Specimens after demoulding 

 
Fig. 3: Flexural Strength Testing 

G. Flexural Strength Test: 

For flexural test, beams of size 150mm × 150mm × 700mm 

were casted. The load was applied without getting shock on 

beams and then load is gradually increased until the 

specimen failed. And the maximum load at which specimen 

fails was recorded. The appearances of the fractured faces of 

concrete failure were noticed. 

The flexural strength of the prisms was calculated 

as per given equation 

Modulus of rupture,  

fb = 
2

PL

bd  
Where P = Maximum load applied, N 
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L = Supported length of the specimen, mm 

b = Measured width of the specimen, mm 

d = Measured depth of the specimen at the point of failure, 

mm 

IV. RESULT AND DISCUSSION: 

After detailed study we have obtained the fallowing result 

for flexural tests as show in above table. 

S. 

No. 

Percentage 

replacement 

with RHA 

Average Compressive 

strength N/mm
2
 

7 

days 

14 

days 

28 

days 

1 0% 3.74 4.05 4.41 

2 5% 3.863 4.120 4.492 

3 10% 3.927 4.287 5.010 

4 15% 3.628 4.000 4.200 

5 20% 3.242 3.637 3.970 

Table 3: The results of the flexural strength of RHA with 

Concrete 

 
Fig. 4: Flexural Strength of RHA at Concrete at Various 

days. 

S. 

No. 

Percentage addition of 

Sugar Molasses with 

10% RHA 

Average Flexural 

Strength N/mm
2
 

7 

days 

14 

days 

28 

days 

1 0% 3.927 4.287 5.010 

2 0.4% 3.977 4.310 5.20 

3 0.8% 4.21 4.74 5.91 

4 1.2% 3.93 4.11 4.90 

5 1.6% 3.80 3.98 4.83 

6 2.0% 3.68 3.66 4.170 

Table 4: The results of the flexural strength of RHA with 

Sugar Molasses Concrete 

 
Fig. 5: Flexural Strength of Concrete with Sugar Molasses 

and RHA 

V. CONCLUSION 

From this experimental study it has been concluded that the- 

1) Optimum flexural strength at 28 days is obtained at 

10% replacement of cement by Rice Husk Ash. 

2) It was observed that at 28days in 10% replacement 

of OPC by rice husk ash and addition of sugar 

molasses at 0.8%, the strength increased up to 

maximum. 

3) As the amount of Rice Husk Ash and the amount of 

admixture is changed, the strength of concrete is 

changed accordingly. 
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