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ABSTRACT:  

Sand which is a naturally available fine aggregate and 

which is one of the main ingredient of concrete, 

requires a suitable substitute because of following 

reasons: Government has laid many rules and 

regulations on quarrying and transportation of sand, 

Continuous quarrying lays impact on environment. 

This has increased the basic cost of sand by a lot. As 

a result of this, the cost of production of concrete has 

also been increased drastically. Because of all the 

above reasons, it is important for us to partially or 

completely  replace the sand by a suitable material. It 

would be economical if we use a byproduct in and 

around as fine aggregate. Cement is also main 

ingredient of concrete, cement industry produces 

more about 6% of all carbon dioxide emission.  

 

So it is important for us to partially replace the 

cement by Silica Fume as an admixture. Natural sand 

was replaced with M-Sand by six proportions that is 

0%, 20%, 40%, 60%, 80% and 100% and Silica 

Fume is used in place of OPC with four proportions 

that is 0%, 10%, 20%, 30% with same aggregate 

binder ratio of 2.5 and various water binder ratios of 

0.30, 0.35 and 0.40 evaluating its compressive 

strength, split tensile strength and flexural strength 

for 7days and 28 days Now a day’s concrete field 

using new and advanced technology’s we can reduce 

the usage of sand in concrete that is we can use 

manufactured sand as fine aggregate in concrete for 

reducing the cost of concrete and to save the 

environment by pollution.  

 

 

The manufactured sand is waste product formed by 

stone quarries, granite quarries. As consumption of 

coarse aggregate increases the quarries will be 

increases. This is a waste product and it will pollute 

the nature. The properties of manufactured sand is 

nearly equal to the sand hence the usage of 

manufactured sand in concrete as affine aggregate we 

can control the pollution and disposal problem also 

solved. By using manufactured sand as a fine 

aggregate in concrete we can easily reduce cost of 

construction. Normally the M.S available in 

crystalline form with some amount of powder, hence 

it will effect on the strength. Therefore it is necessary 

for wash the powder. If M.S will set in Zone II then 

the properties of manufactured sand will be same as 

to the natural sand. First super plasticizer was used in 

1960-70’s in Japan.  

 

Super plasticizer performs like dispersing-agent 

hence we can call it as water reducing agent. It is 

more helpful in high performance concrete. By using 

super plasticizer in HPC we can reduce the water 

content for better strength and workability. Normally 

super plasticizer will be used for reduce the water 

content in concrete mix and better workability of 

concrete mix and getting a good compaction and give 

a smooth finishing. It also reduces the water content 

up to 25 to 30% (by weight of cement). The quantity 

of water required will be more, when the mineral 

admixtures are used in HPC it will effect on the 

strength so that by using optimum percentage of 

super plasticizer in concrete instead of water we can 

easily control the workability. 
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I.INTRODUCTION: 

HPC can be defined as aconcrete-mix made with 

appropriate materials (SP, Silica fume, Manufactured 

Sand and other admixtures) combined to provide 

excellent performance in some properties off concrete 

that is high strength, high density, impermeability, 

toughness and good resistance to prevailing 

environmental agents etc. The concrete made based on 

the necessity of satisfying the criteria proposed to be 

overcome over the limitations over a conventional 

concrete can be said as High performance concrete.  

Since 1980’s high performance concrete is mostly used 

as important material. They give high strength in 

compression more than 60Mpa obtained by adding a 

mixture of cement, with mineral admixture and super-

plasticizers. The addition of mineral admixtures to the 

concrete gives better workability and durability. This 

admixture also gives good compactness to the cement 

paste. Silica-fume and super-plasticizers are used to 

achieve workability of the concrete. The field of 

concrete technology is undergoing vast changes in the 

present days. Many different types of concrete are 

revolutionizing the construction industry.  

 

•The objectives of this experimental studyare to find 

out theaction of concrete-mixby SILICA FUMES as a 

mineral admixture produced by using M-SAND in 

quantities. 

•To evaluate the workability, properties of concrete 

i.estrength of compression, split and flexural for 7 days 

and 28 days curing.  

 

The aim of this experiment studies is to find out 

theproperties of concrete by using Manufactured-sand 

in place of river sand. The percentage of Silica fume 

varies with (0%, 10%, 20% and 30%) weight of 

cement and replacing the natural sand with different 

percentages of manufacturedsand (0%, 20%, 40%, 

60%, 80% and 100%) is studied here. The mechanical 

properties of concrete are determined and compared. 

Also to find out properties of high strength concrete in 

different water binding ratios such as 0.30, 0.35 and 

0.40 with constant aggregate binder ratio i.e 2.0. 

II.RELATED WORK: 

A subsequenton HPC with different admixturessome 

of the important research works carried out by great 

personalities has been given below. 

 

1. T. Shanmugapriya1, R. N. Uma: In their paper 

entitled with “investigation of normal sand was 

replaced with artificial sand and OPC was replaced 

with micro silica”. The OPC will be replaced with 

micro silica by 1.50percent, 2.50percent then 

5.0percent. The natural sand will be replaced by 

artificial sand by varying proportions of 20percent (i.e. 

0 percent to 100pecent). From this investigation the 

compression test value will be increased by 20pecent 

then flexural test value will be increased by 15percent. 

The maximum result will be obtained for 50percent 

artificial sand used with 5percent micro silica used in 

concrete. 

 

2. T. Subbulakshmi, B. Vidivelli:In their paper entitled 

“To find the harden properties of concrete by using 

robo sand using in place of sand”. The natural sand 

was replaced with quarry dust with varying 

proportions of 0 percent, 50percent and 100percent 

then cured  for 3, 7, 14, 21, 28, and 60 days. The 

strength will be gradually increasing up to 28 days 

then remains constant. 50percent of quarry dust with 

sand give maximum strength when compared with 

nominal mix. 

 

3. T. Shanmugapriya, R. N. Uma: In their paper 

entitled “Experimental investigation on partially and 

fully replacement of manufactured sand by sand as 

fine aggregate in HPC with using micro silica as an 

admixture”. From the investigations results, up to 50% 

of using M-Sand as a F.A in HPC with 5% of M.S give 

higher values i.e. the compressive strength will 

increases up to 18.88percent and flexural strength will 

be increases up to 13.2percent for 28 days curing.   

   

4. Manikundana K U, K. Utaya, Satya N: In their 

paper entitled “Experimental investigation on strength 

of compression and strength of flexural of HPC with 
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replacing FA by quarry dust”. The grade of concrete is 

M70. From the obtained results of 7days and 14 days 

of compressive strength and flexural strength gives 

higher values for nominal mix concrete when 

compared with quarry dust mixed concrete. But 28 

days of test results give higher value for quarry dust 

mixed concrete when compared with nominal mix 

concert. From this result we concluded that earlier age 

of nominal concrete will be high when compared with 

quarry dust mixed concrete.    

 

5. Puneeth G T,Mamatha A: In their paper entitled “An 

Experimental Investigation on theperformance of 

ConcretebyFractional Replacingof Cement by Micro 

Silica thenF.Aby Manufactured Sand”.Concrete 

specimen incorporated with 15% micro silica and 50% 

manufactured sand was found to be good in 

compression which has compressive strength of 23.9% 

more than that of the conventional concrete when 

checked for 28days curing period. 

 

6. Mani kandhan.K.U, Sathya kumar.N, Sakthivel.R In 

their paper entitled “Effect of replacing of River-sand 

by manufactured-sand in HPC.” Here the fine 

aggregate replaced with manufactured sand and the 

cement will be replaced with micro silica (15percent 

by the weight of cement) to fill the void and with water 

reducing agent that is super plasticizer also used 

(1.2percennt by the weight of cement) for better 

workability. Based on the results earlier age strength 

will be high for conventional concrete when compared 

with manufactured sand and micro silica mixed 

concrete. Later that is at the age of 28days of curing 

the strength will be high for manufactured and micro 

silica mixed concrete when compared with 

conventional concrete for both compressive and 

flexure. From the above results this HPC will be used 

in bridges, flyovers and high rise buildings. 

 

7. Priyadharshini, A.Krishnamoorthi, Adhiparasakthi 

Engineering College, Melmaruvathur: In their paper 

entitled “Find out the properties of HPCby using stone 

dust as Fine aggregate. This experiment based on the 

robo sand that is the sand were replaced by robo sand 

with different proportions. Also the OPC was replaced 

by micro silica and with addingsteel fibres with 

different percentages i.e 0percent, 0.5percent, 

1.0percent, and 1.5percent. The M60 grade concrete 

will be designed by using ACI method. By using S.F 

the compressive strength will be increases and by 

using steel fibres, tensile strength will be increases. 

 

III. MATERIALS USED IN CONCRETE: 

In Conventional concrete and high performance 

concrete same components used such as OPC, river 

sand, pebbles, H2O. But in HPC, super plasticizer and 

mineral admixture like silica fume are added with 

various proportions. The Martials are given below. 

Selection of the type of cement will depend on 

concrete properties like strength, durability also overall 

needs of concrete. In concrete, cement-content greater 

than 500 kg/m3 may increase the shrinkage and can be 

dangerous. The volume of cement can be reduced up 

to 350kg/m3 with addition of admixture like 

pozzolanic materials, metakaolin, flyash, silica fume 

etc. With increasing in cement workability will be 

decreases and concrete mix will be sticky.  In this 

experiment work, UltraTech OPC-43 cement used 

agreeing to Indian Standard 8112-1989. The basic tests 

to be done as per Indian Standard 4031-1988. 

 
Table: Properties of cement (OPC 43) 

 

 
Fig.: OPC 43 grade cement 
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Silica Fume (Grade 920 D): 

It is also called as Micro Silica (M.S). It is a by-

product of Ferrosilicon alloy. It is collected when the 

smoke comes from the operation of furnace. It mainly 

contains raw quartz, raw coal, and raw woodchips. By 

using M.S, alkalisilica reaction will be reduces and it 

give good workability and smooth surface finishing. 

By name it shows that the average approximate size of 

the partial is 10-6. HPC is very economical as 

compared with nominal mix concrete. It mainly used 

in high-rise buildings, bridges etc. In earlier ages, 

concrete which gives 6000-7000psi it is to be 

considering as HPC. But now a days strength increases 

up to 15000-16000psi. It is non-crystalline type. By 

using silica fume in concrete it increases durability, it 

decreases the permiabilty of concrete and reduces the 

voids in concrete. It will resist the chloride attack, 

sulphates attack,acid attack and nitrate attacks. For this 

experiment M.S was collected from ELKEM’S South 

Asia privet limited Mumbai. Elkem’s silica fume grade 

920D agreeing to ASTM-C-1240. Normally it is in the 

form of dry. Normally Silica fumes specific gravity is 

2.4 and density of silica fume is 640kg/m3. 

 
fig.: Silica Fume 

 

 
Table: Properties of Silica fume 

The sand will be collected in local available sources. 

The used sand in this project belongs to the Zone-II as 

per Indian Standard 383-1970 codal provision.  

Following table shows the properties of sand. 

 
Fig.: Sand 

 

Now a day’s concrete field using new and advanced 

technology’s we can reduce the usage of sand in 

concrete that is we can use manufactured sand as fine 

aggregate in concrete for reducing the cost of concrete 

and to save the environment by pollution. The 

manufactured sand is waste product formed by stone 

quarries, granite quarries. As consumption of coarse 

aggregate increases the quarries will be increases. This 

is a waste product and it will pollute the nature. The 

properties of manufactured sand is nearly equal to the 

sand hence the usage of manufactured sand in concrete 

as affine aggregate we can control the pollution and 

disposal problem also solved. By using manufactured 

sand as a fine aggregate in concrete we can easily 

reduce cost of construction. Normally the M.S 

available in crystalline form with some amount of 

powder, hence it will effect on the strength. Therefore 

it is necessary for wash the powder. If M.S will set in 

Zone II then the properties of manufactured sand will 

be same as to the natural sand. We collected 

manufactured sand in local stone crusher Nemkal 

village, Ballari. The properties of M.S are given 

below. 
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Fig.: Manufacturedsand 

 

 
Table : Sieve Analysis of M-Sand 

 

IV. METHODOLOGY: 

Standard dimensions of cubes are 10cm x l0cm x 

10cm, concrete Cylinderof dimension diameter of 

15cm and 30cm height and concrete prism or beam of 

dimensions 500mm x 100mm x 100mm were casted 

with three varying mix proportions of i) 0.30, ii)0.35 

and iii) 0.40 and were cured form7day’s and 28day’s. 

These cured concrete cubes, cylinders and beams are 

tested as per IS: 516-1959. 1. Material properties of 

ingredients like specific gravities of cement, the fine 

aggregate and coarse aggregate, M-Sand, Silica-fume 

were determined in Concrete Lab. Moisture contents 

and water absorptions of F.A and C.A were also 

determined in concrete Lab. 2. By Absolute volume 

method the quantity of materials required are 

calculated, the detailed calculation will be shown 

below. 3. Six cubes, three cylinders and three beams 

were casted with plain concrete using normal 

ingredients like cement, coarse aggregate and fine 

aggregate and water and cured for 7 and 28 days, same 

for water binding ratio of 0.3, 0.353& 0.4 for better 

workability super plasticizer will be used. 4.  

Six cubes, three cylinders and three beams were casted 

using concrete where cement content was partially 

replaced by Silica-fume by variation of 0%, 10%, 20% 

and 30%  and sand will be replaced by M-Sand by 

various proportions i.e20%, 40%, 60%, 80% and 100% 

then cured for 7days and 28days, with differentwater 

binding ratios of 0.3, 0.35 & 0.4 and constant 

aggregate binder ratio of 2.0. 5. The concrete cubes 

ofsteps 3 and 4 were tested in compression testing 

machine and the compressive strengths of the cubes of 

the step 4 are compared with that of cubes of the step 

3. 6. The cylinders of steps 3 and 4 were tested in 

tensile testing machine and the tensile strengths of the 

cylinders of the step 3 are compared with that of 

cylinders of the step 4.  7. The concrete prisms of steps 

3 and 4 were tested for flexural strengths and the 

flexural strengths of the concrete prisms of the step 3 

are compared with that of concrete prisms of the step 

4.  The present study deals with experimental 

investigations in which binding material is moderately 

replacing with silica fume of 10%, 20% and 30% 

andnormal-sand wassubstituted by M-Sand with 

varying proportion of 20%, 40%, 60%, 80% and 

100%.  

 

The below sample calculation of design shows the 

quantity required for one cubic meter of concrete for 

aggregate bind ratio of 2.0 and w/b ratio of O.35 and 0 

% silica fume with 0% m-Sand. 

 
Absolute volume of 50 kgs cement bag 

Cement = 
50×1

Sp .gr .of  cement ×1000
= 

50×1

3.08×1000
= 0.0162 m³ 

 

Silica fume = 
50×0

Sp .gr .  of  silica  fume ×1000
= 

50×0

2.4×1000
= 00 
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Water:
50×0.3

Sp .gr .of  water ×1000
=

50×0.35

1×1000
= 0.0175 m³ 

 

Coarse aggregates:
50×0.6×2

Sp .gr .  of  CA ×1000
=

50×0.6×2

2.7×1000
 = 0.0222 

m³ 

 

Fine aggregates =
50×0.4×2

Sp .gr .  of  FA ×1000  
 =

50×0.6×2

2.5×1000
 = 0.0160 

m³ 

 

M-Sand = 
50×0

Sp .gr .  of  MS ×1000
=

50×0

2.6×1000
= 00 

 

Total Volume of concrete = 0.0162 + 0.00 + 0.0175 

+0.0222 + 0.0160 + 0.00 

                                       = 0.0720 m3 

Material per cubic meter (m³) of concrete: 

 

Cement = 
50×1

Total  volume
=

50×1

0.0720
 = 694.869 Kg/m³ 

 

Silica fume = 
50×0

Total  volume
=

50×0

0.0720
 = 00 

 

 

Water = 
50×0.3

Total  volume
=

50×0.35

0.0720
 = 243.204 lits 

 

Coarse aggregates = 
50×0.6×2

Total  volume    
  =

50×0.6×2

0.0720
= 833.843 

kg/m³ 

Fine aggregates  = 
50×0.4×2

Total  volume
=

50×0.6×2

0.0720
  = 555.895 

kg/m³ 

M-Sand = 
50×0

Total  volume
                            =

50×0

0.0720
=00 

 

 
Table : Detailed Calculation: Material per cubic 

meter of Concrete 

 

Similarly mix design as to be calculated according to 

their proportions with 3 different water/binding that is 

0.3, 0.35 &0.40 and the aggregate binding ratio 2.0 is 

to be kept constant for all water binding ratios. The 

following table shows that the material per cubic meter 

of concrete in kilograms.  

 

 
Table :Water/Binder = 0.3 & S.F = 0% 

 

 
Table :Water/Binder =0.3 & Micro Silica = 10% 

 

 
Table :Water/Binder =0.3 & Micro Silica = 20% 
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Table :Water/Binder = 0.3 &Micro Silica =30% 

 

 
Table :Water/Binder=0.35 & Micro Silica=0% 

 

 
Table :Water/Binder=0.35 & Micro Silica=10% 

 

 
Table :Water/Binder=0.35 & Micro Silica=20% 

 

 
Water/Binder=0.35 & Micro Silica=30% 

 

 
Water/Binder = 0.40 & Micro Silica=0% 
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Water/Binder=0.40 & Micro Silica=10% 

 

 
Water/Binder=0.4&Micro Silica=20% 

 

 
Water/Binder=0.40 & Micro Silica=30% 

 

IV. RESULTS AND DISCUSSION 

Testing on Fresh concrete:Slump Test: 

The experiment is carried out to know the workability 

of the concrete. The dimensions of the slump cone is 

300mm height, 100mm dia at top and 200mm dia at 

bottom side.  

Fill the concrete in funnel in 3 layers by using standard 

16mm size diameter tamping rod. Then slowly lift the 

funnel vertically above and measure the slump using 

scale. 

 
Fig. : Slump Cone Test 

 

 
Table : Slump Value and % of SP for W/B = 0.30 

 

 
Table : Slump Value and % of SP for W/B = 0.35 

 

 
Table : Slump Value and % of SP for W/B = 0.40 
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Strength tests (Harden Concrete): 

After 7 days and 28 days the cube, cylinder and prisms 

removed from the curing tank, allow for dry. Testing 

will be done as per IS 516-1959, the tests are, 

Compressive strength: This test will be done using 

100mm*100mm*100mm cubes. 

 

Compressive strength= 
Load (p)

Area (A)
 X1000 

Where,   P =Applied Load in N 

        A = Area of cubes = 100X100 mm2 

 

 
 

 
Fig: Compressive test on cube 

 

 
Table: Compression Strength of concrete cubes 

contains Silica fumeof 0%, 10%, 20% and 30% 

With M-Sand. 

 
Chart 1: 7 Days Compression Strength of HPC 

containing 0% Silica fume with 0%, 20%, 40%, 

60%, 80% of sand and 100%, 80%, 60%, 40%, 

20%, 0% of M.Sand with 0.30, 0.35, 0.40 water 

Binding ratio. 
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Chart 2:28 Days Compression Strength of HPC 

containing 0% Silica fume with  0%, 20%, 40%, 

60%, 80% of sand and 100%, 80%, 60%, 40%, 

20%,  0% of M.Sand with 0.30, 0.35, 0.40 water 

Binding ratio. 

 

 
Chart 3:7 Days Compression Strength of HPC 

containing 10% Silica fume with 0%, 20%, 40%, 

60%, 80%, 100% of sand and 0%, 20%, 40%, 

60%, 80%, 100% of M.Sand with 0.30, 0.35, 0.40 

water Binding ratio. 

 

 
Chart 4:28 Days Compression Strength of HPC 

containing 10% Silica fume with 0%, 20%, 40%, 

60%, 80%, 100% of sand and 0%, 20%, 40%, 

60%, 80%,100% of M.Sand with 0.30, 0.35, 0.40 

water  Binding ratio. 

 

 
Chart 5:7 DaysCompression Strength of HPC 

containing 20% Silica fume with 0%, 20%, 40%, 

60%,80%, 100% of sand and 0%, 20%, 40%, 60%, 

80%, 100% of M.Sand with 0.30, 0.35, 0.40 water 

Binding ratio. 

 

 
Chart 6:28 Days Compression Strength of HPC 

containing 20% Silica fume with 0%, 20%, 40%, 

60%, 80%, 100% of sand and 0%, 20%, 40%, 

60%, 80%, 100% of M.Sand with 0.30, 0.35, 0.40 

water Binding ratio. 

 

 
Chart 7:7 Days Compression Strength of HPC 

containing 30% Silica fume with 0%, 20%, 40%, 

60%, 80%, 100% of sand and 0%, 20%, 40%, 

60%, 80%, 100% of M.Sand with 0.30, 0.35, 0.40 

water Binding ratio. 
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Chart 8:28 Days Compression Strength of HPC 

containing 30% Silica fume  with 0%, 20%, 40%, 

60%, 80%, 100% of sand and 0%, 20%, 40%, 

60%, 80%, 100% of M.Sand with 0.30, 0.35, 0.40 

water Binding ratio. 

 

V.CONCLUSION AND FUTURE WORK: 

Following conclusions can be made on studies 

conducted on the Experimental investigation on 

strength properties of concrete replacing natural sand 

by m-sand using silica fume as an admixture 

 

1. The compressive strength increases with increase in 

percent in percentage of M-Sand. It is observed at 60% 

the strength is maximum. Further increase in M-Sand 

percentage, the strength decreases.  

 

2. It is observed that we can use up to 60% of M-Sand 

in place of river sand which increases 14.57% of 

compression strength for 7 days and 11.28% of 

compression strength for 28 days when compared with 

nominal HPC. 

 

3. Based on the observation we can use upto 10% of 

Silica Fume in place of Cement which increases 

14.06% of compression strength for 7 days and 

10.80% of compression strength for 28 days when 

compared with nominal HPC. 

 

4. Mix with 60% M-sand and 10% Silica fume gives 

maximum compression strength for water binding ratio 

of 0.30 i.e. 24.08% and 24.78% higher compression 

strength than the nominal HPC for 7 days and 28 days 

respectively. 

 

5. The strength of HPC increases with increase in 

percentage of silica fume. At 10% the value observed 

are maximum. Further increase in silica fume 

decreases the strength. 

 

6. As water binding ratio increases the compression 

strength of concrete goes on deceases. From this 

experiment we got maximum results for 0.30 water 

binding ratio.  

 

7. As increasing in silica fume content consumption of 

water will be more as compared to the nominal HPC.  

 

8. The split tensile strength obtained at 60% replace of 

sand with M-Sand which increases 12.25% of Split 

tensile strength for 7 days and 10.12% of Split tensile 

strength for 28 days when compared with nominal 

HPC. 

 

9. The split tensile strength obtained at 10% replace of 

cement with silica fume which increases 6.73% of 

Split tensile strength for 7 days and 7.85% of Split 

tensile strength for 28 days when compared with 

nominal HPC. 

 

10. The split tensile strength obtained for the mix of 

60% M-sand and 10% Silica fume gives maximum 

Split tensile strength for water binding ratio of 0.30 i.e. 

19.47% and 22.10% higher Split tensile strength than 

the nominal HPC for 7 days and 28 days respectively. 

 

11. The flexural strength obtained at 60% replace of 

sand with m-Sand which increases 13.93% of Flexural 

strength for 7 days and 10.07% of Flexural strength for 

28 days when compared with nominal HPC. 

 

12.Based on the observation we can use up to 10% of 

Silica Fume in place of Cement which increases 9.09% 

of Flexural strength for 7 days and 8.25% of Flexural 

strength for 28 days when compared with nominal 

HPC. 
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13. The flexural strength obtained for the mix of 60% 

M-sand and 10% Silica fume gives maximum Flexural 

strength for water binding ratio of 0.30 i.e. 18.91% and 

16.51% higher Flexural strength than the nominal HPC 

for 7 days and 28 days respectively. 
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