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Abstract— The research on the development of strength in 

concrete led to the invention of many new techniques. 

Likewise the replacement of basic constituents (cement, fine 

aggregate, coarse aggregate) with other material is also 

happening in a huge, such as replacing cement with silica 

fumes, GGBS, fly ash, Granite and Marble powder etc.In 

this project experimental study was carried out using marble 

powder in self compaction concrete.  This project aims in 

utilizing the construction industry waste (i.e. marble dust) in 

a useful manner to prepare the concrete and also to reduce 

the environmental effect due to the damping of marble 

powder. This project is carried out as an experimental 

investigation on the properties of M-40 concrete with 

replacement of fine aggregate by Marble powder. The 

various proportions of marble powder replaced for fine 

aggregate (i.e., Natural sand) are 0%, 5%, 10%, 15%, 20% 

and effects will be studied.  In addition to the study of fresh 

and hardened properties of concrete in the self compaction 

and fabrication will be carried out for a beam using TMT 

rods and HYBRID rods. 
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I. INTRODUCTION 

Development of new technology in the material science is 

progressing rapidly. In last three decades a lot of research 

was carried out throughout globe to improve the 

performance if concrete on terms of strength and durability 

quantities. Consequently concrete has no longer remaining 

construction material consisting of cement. Aggregate, and 

water only, but has becomes an engineered custom material 

with several new constituents to meet the specific needs of 

construction industry. The growing use of concrete in 

special architectural configurations and closely spaced 

reinforcing bars have made it very important to produce 

concrete that ensure roper filling ability .good structural 

performance and adequate durability. In recent years, a lot 

of research was carried out through the world to important 

the performance and adequate he performance of concrete in 

terms of is most important property. In general, when the 

fresh quality of SCC was satisfactory, the performance of 

SCC was comparable to that of self compaction concrete. 

However, knowledge about the performance of SCC precast 

stressed concrete members is limited. Reinforced concrete, 

concrete-steel, and hybrid steel  bar of  armoured concrete 

are terms given to a construction composed principally of 

concrete and having a small amount of metal so embedded 

as to take the principal tensile stresses and perhaps the 

secondary tensile and shearing stresses developed. As the 

strength of concrete in compression is several times its 

strength in tension, and as plain concrete breaks in tension 

without warning, the addition of the metal corrects a 

deficiency of plain concrete, and the combination forms a 

structure which has many important applications in 

engineering and architectural construction.  With the 

development of thePortland cement industry and the rapid 

extension of the use of concrete, it is not strange that 

reinforced concrete has come into favour and that its use in 

buildings, arches, and foundations has grown rapidly. The 

advantages offered by reinforced concrete for many lines of 

construction are quite apparent, but conservative engineers 

and architects have been somewhat reluctant to employ it 

because of the feeling that the principles governing its 

strength Sand and marble powder action have not been well 

established. 

Many tests have been made on reinforced concrete 

and considerable valuable information is available. 

However, such data are scattered widely through various 

engineering publications and the results are not altogether 

consistent.  

II. LITERATURE STUDY 

Mogawer and Stuart (1996) explains about Studied whether 

mastic and mixture properties can distinguish good mineral 

fillers from poor ones. Eight mineral fillers with known 

performance were obtained from three European countries. 

Mastics were tested for stiffness using the BBR, DSR and 

ring-and-ball softening point. They found that none of the 

tests distinguished among mastics with good and poor 

fillers. However, there was good correlation between the 

free binder content and the stiffness of the mastics measured 

by the bar and the stiffening power measured using the ring-

and-ball apparatus. 

Bouziani Tayeb, Benmounah Abdelbaki1, Bederina 

Madani and Lamara Mohamed (2011) explain about 

Recently, the consumption of aggregates in construction has 

rapidly increased because of the rapid economic 

development of countries. The sand concrete is a family of 

cement concretes which can be used to overcome the 

economic problems met in the use of coarse aggregates. 

Moreover, many applications (In France particularly) of 

self-compacting sand concretes (SCSC) were attempted 

concrete of repairs, soil grouting and deep foundations for 

building) in the project Sablocrete. SCSC can be regarded as 

a special type of sand concrete, because the constituent 

materials used in SCSC are essentially the same as those of 

sand concrete. Normally, sand concrete consist of a mixture 

of sands, cement, one or more admixtures, additions and 

water.  

Ali 1996, Cooley Et Al. 1998 explain about Found 

that fly ash can be used as a mineral filler to improve 

resilient characteristics and stripping resistance. it evaluated 

the stiffening potential of bag house fines using 

conventional and super pave binder tests and established a 

reasonable upper limit on the percent bulk volume of dry 

compacted bag house fines, as determined by the 

Pennsylvania state university-modified (penn state 

modified) rig den void test, which would limit the stiffening 

potential.  
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III. BASIC PRINCIPLE 

The self compaction and conventional concrete is that which 

gets compaction due to its self weight and is desecrated (no 

entrapped air) almost completely while flowing in the form 

work. In densely reinforced structural members, it fills 

completely all the voids and gaps and maintains nearly 

horizontal concrete level after it is placed.  With regard to its 

compositions, self compaction and conventional concrete 

consist of the same components as conventionally vibrated 

normal concrete, i.e., cement, aggregates, water, additives or 

admixtures 

A. Advantages of SCC 

 High-level of quality control due to more 

sensitivity of moisture content of ingredients and 

compatibility of chemical admixtures. 

 Increases of the services life of the 

moulds/formwork. 

 Promote the development of a more rational 

concrete production.   

 Industrialized production of concrete. 

 Covers reinforcement effectively, thereby ensuring 

better quality of cover of reinforcement bars. 

B. Experimental Program 

1) Material PropertiesCement   

2) Mix Design 

3) Mixing 

4) Workability tets 

5) Curing 

6) Testing  

7) Compaction concrete 

Portland Pozolonic cement concrete is foremost among the 

construction material used in civil engineering project 

around the world. The reasons for is often use of varied, but 

among the more importance are the economic and 

widespread availability of its constituents, its versatility and 

adaptability, as evidenced by the many types of construction 

in which it is used, and the minimal maintenance 

requirement during services. Concrete is unique among 

major construction materials in hat it is generally designed 

specifically for a particular project using locally available 

materials. 

2C3S + 11H                   C3S2H8 + 3CH  

2C2S + 9H     C3S2H8 + CH 

         C3A + 3CSH2 + 26H            C3AS3H32 

C. Testing Of Material 

 
Fig. 1: Send 

IV. MARBLE POWDER 

Pure white marble is the result of metamorphism of a very 

pure (silicate-poor) limestone or dolomite protolith. The 

characteristic swirls and veins of many colour marble 

varieties are usually due to various mineral impurities such 

as clay, silt, sand, iron oxides, or chert which were 

originally present as grains or layers in the limestone. Green 

coloration is often due to serpentine resulting from 

originally high magnesium limestone or dolostone with 

silica impurities. These various impurities have been 

mobilized and recrystallized by the intense pressure and heat 

of the metamorphism.  

A. Self Compaction for Fresh Concrete 

The methods for achieving self compact ability involves not 

only high deformability of paste or more, but also resistance 

to segregation between coarse aggregate and mortar when 

the concrete flows through confined zone of reinforced bars. 

V. TEST METHOD FOR FRESH CONCRETE 

To study the fresh concrete property for self compaction 

concrete based on the parameters defining the fresh 

concrete, many different test methods have been developed 

in an attempt to characterize the property of self compaction 

concrete. 

 TEST METHODS 

Filling ability 
1.Slump flow 

2.V-funnel 

Passing ability 

1.L-box test 

2.J-ring test 

3. U-box test 

Table 1. 

A. Filling Ability Test 

1) Slump Flow Test 

The slump flow is used to assess the horizontal flow of self 

compacting concrete in the absence of obstruction. This 

method is based on the test method for determining the 

slump. The diameter of the concrete circle is a measure for 

the filling ability of concrete. This test gives good 

assessment on the filling ability of the concrete and some 

indication of resistance to segregation. 

Procedure: 

1) About 7 litres of concrete was taken to perform the 

test. 

2) The base plate and inner side of slump cone were 

moistened. 

3) Slump cone was centrally placed over the base 

plate and firmly held. 

4) Cone was filled with concrete. 

5) Then the cone was raised vertically and concrete 

was allowed to flow. 

VI. BEAM 

A. Introduction 

The beam, or flexural member, is frequently encountered in 

structures and machines, and its elementary stress analysis 

constitutes one of the more interesting facets of mechanics 

of materials. A beam is a member subjected to loads applied 

transverse to the long dimension, causing the member to 



Structural Behavior of Concrete Beams using Marble Dust and Hybrid Rods in Self Compaction Concrete 

 (IJSRD/Vol. 4/Issue 02/2016/190) 

 

 All rights reserved by www.ijsrd.com 663 

bend. For example, a simply-supported beam loaded at its 

third-points will deform into the exaggerated bent shape. 

VII. TEST RESULT 

Strength for different mixes it marble powder alone for 0% 

to 20% for   28th day test is shown in below 

SPECIM

EN 

INDEX 

MARB

LE 

POWD

ER 

COMPRESS

ION 

STRENGTH 

FLEXUR

AL 

STRENG

TH 

SPLIT 

TENSIL

E 

STRENG

TH 

A0 0 55.35 5.3 4.82 

B5 5 46.5 4.3 3.83 

C10 10 43.5 2.6 4.42 

D15 15 38.75 2.7 3.13 

E20 20 36.4 2.4 5.05 

Table 2. 

A. Chart 

 
Fig. 2: 

VIII. CONCLUSION 

 The fineness modulus of marble powder and sand is 

4.512 and 4.74. Marble powder is very fine particles 

when compared to sand particles. 

 The workability results for fresh concrete can be 

summarised as, 

 The slump value (500-800mm), is satisfied with 0%, 

5%, 10%, 15%and 20% replacement of sand by marble 

powder. 

 V-funnel test (8-12 sec) is satisfied with 0%, 5%, 10%, 

15%and 20% replacement of sand by marble powder. 

 L-box test (0.8-1mm) is satisfied with 0% 

,5%,10%,15%and 20% replacement of sand by marble 

powder 

 U-box test (0-30 mm) is satisfied with 0%, 5%, 10%, 

15%and 20% replacement of sand by marble powder. 

 J-ring tests (0-10 mm) are satisfied with 0%, 5%, 10%, 

15%and 20% replacement of sand by marble powder. 
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