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Abstract: In this work the characteristics and all the tests pertaining to the materials used in I-

section beam was investigated. Based on the tests, the salient features are represented as follows 

.From the study, it has been proved that concrete mix of ordinary Portland cement is yet to be 

made and the mix ratio is calculated from the mix design IS 10262-1982[5]. The usage of hot 

rolled steel will help in better improvement of the characteristics for the I-section beam. Hence, 

from the above materials selected can be utilized for the making of I-section beam. to compare 

the flexural strength of reinforced concrete beam using the I-section beam[6]. 

Keywords: ordinary Portland cement, flexural strength, I-section beam 

 

1. INTRODUCTION 

Beams have been used since dim antiquity to support loads over empty space, as roof beams 

supported by thick columns, or as bridges thrown across water, for example. The Egyptians 

invented the colonnaded building that was the inspiration for the classic Greek temple. Even with 

the scarcity of timber in Egypt, wooden beams supported the roofs. Early bridges were beams 

supported at each end by the stream banks, or on piles, on which a deck was constructed for 

traffic[7]. In either case, the trunk of a tree was the usual beam, trimmed and either left round or 

squared.  

 

Need For The Study: 

An I-beam, also known as H-beam  (especially in Polish, Bulgarian, Spanish, Italian and  
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German),is a beam with an I or H-shaped cross-section. The horizontal elements of the "I" are 

known as flanges, while the vertical element is termed the "web". I-beams are usually made 

of structural steel and are used in construction and civil engineering[8]. 

The web resists shear forces, while the flanges resist most of the bending moment experienced 

by the beam. Beam theory shows that the I-shaped section is a very efficient form for carrying 

both bending and shear loads in the plane of the web[9]. On the other hand, the cross-section has a 

reduced capacity in the transverse direction, and is also inefficient in carrying torsion, for 

which hollow structural sections are often preferred. 

Objectives: 

 To determine the grade  for M25 mixes using Mix proportions. 

 To compare the flexural strength of reinforced concrete beam using the I-section 

beam. 

 To carry out strength test (flexural) on concrete for various curing periods of 7, 14 

and 28 days.  

Scope Of The Project: 

 In an I-beam web resists shear force and flange resist bending moment. 

 Load bearing capacity will be increased. 

 Reduction in the chance of cracks and shrinkages. 

 

2. METHODOLOGY 

 

        This study consist of design of mix for M25 concrete using cement, sand, coarse aggregate 

and water proportions[1]. The I-section beam is kept inside and casted , For partial replacement of 

fine aggregate  and coarse aggregate[2] were used and the comparison between both has been 

studied. Different samples pertaining to the strength test were casted for various ages of curing 

and compared[3]. Trial mixes were prepared for various proportions. To determine the strength 

and durability properties, specimens were casted and tested for various curing periods. For 

flexure test beams of 500x100x100mm were casted. The strength properties of various 
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specimens were calculated for the optimum usage of alternative material for natural sand[4]. The 

detailed methodology used in this work is 

                               

                

  

 

 

 

  

  

 

  

 

 

 

Figure 1: Methodology 

Casting work: 

After the sample has been remixed , immediately fill the cube moulds and compact the concrete , 

either by hand or by vibration. Any air trapped in the concrete will reduce the strength of the 

cube .Hence the cubes must be fully compacted[10] . However , care must also be taken not to 

over compact the concrete as this may cause segregation of the aggregates and cement paste in 

the mix . 

Literature review 

Materials collection 

Inserting I-section steel 

 

Flexural strength test 

Analysis of test results 

Casting of beam 

 Curing of concrete 

 

Manual mix proportions 
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Figure 2: Casting of beam 

 

3. RESULTS AND 

DISCUSSION 

Flexure Test  

                The test specimens were (150mmx150mm size and 1m long) tested as was fitted in 

center of the beam specimens. The specimen is mounted on beam testing frame of 50 ton 

capacity. The beams are simply supported over a span 1-1000mm, and subjected to single 

concentrate loads placed symmetrically on the span. A Linear Variable Data Transformers 

(LVDT) was placed under the specimen at the center to measure the deflection versus load. 

Load was applied by a Hydraulic Power pack system attached with jacks. An Automatic 

Data Acquisition system with PC Interface is used to collect the data from load cell and 

LVDT during test. At the time of testing, Cracks were traced throughout the sides of the 

specimen and then marked with color markers. The first cracking load of each specimen was 

recorded. The load was increases until complete failure of the specimen was reached. Finally 

ultimate load at which the beam specimens was failed also measured and these readings are 

summarized. 
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Figure 3: Loading Frame in Flexural Test 

Load Vs Deflection Graph 

As the load increases the deflection of the beam begins. Load will be directly 

proportional to deflection.  

 

S. No Load (kN) Deflection 

(mm) 

1 1.1 1 

2 1.3 1.5 

3 2 1.7 

4 2.6 2 

5 2.8 2.5 

6 3.1 2.7 

7 3.5 3 

8 3.7 3.1 

9 3.9 3.5 

10 4 3.6 

Table 1: Load Vs Deflection values 
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3 

 

Figure 4: Graphical Representation of Load Vs Deflection 

4. CONCLUSION 

 The paper provides results of stability analysis of beams for variable thickness of  web 

and flanges. The analysis of various test proved that the concrete is stable and have a uniform 

deflection pattern and the loading frame using lvdt(linear variable differential transducer) is 

calculated for flexural strength. The test results show a good improvement of deflection over a I 

beam It has been observed that the replacement of concrete by voids in reinforced concrete 

beams does not require any extra labour or time. Economy and reduction of weight in beam 

depends on the percentage replacement of concrete. 

 The load bearing capacity is increased. 

 The chance of cracks and shrinkages is reduced. 

 The analysis of various test proved that the concrete is stable and have a uniform 

deflection pattern. 
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