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Abstract—In this study, the analytical investigation on non-circular 
concrete beam section with equal lengths and grade of concrete but 
with varying cross sections is made. To determine the behaviour of 
non-circular concrete beam with respect to change in depth, three 
different cross sections measuring 500mm x 100mm x 100mm, 
500mm x 100mm x 75mm, 500mm x 100mm x 50mm are modelled 
and analysed using STAAD. Pro. The normal stress characteristics of 
the various cross sections of non-circular concrete beams are 
studied.  

Introduction 

Torsion is the twisting of an object due to the applied torque. 
In other words, torsion is the twisting or wrenching of a body 
by the exertion of forces tending to turn one end or part about 
a longitudinal axis while the other is held fast or turned in the 
opposite direction. This study investigates the effect of cross 
sections of rectangular concrete beams subjected to torsion. 
The grade of concrete is taken as M25 for all the cross 
sections. 

Analysis of Rectangular Beam Sections 

Sectional Dimensions 

The concrete beams of suitable dimensions are considered.  

The three different cross sections of beam considered for this 
investigation are as follows: 

1. M25 grade of concrete beam of size 500mm x 100mm x 
100mm. 

2. M25 grade of concrete beam of size 500mm x 100mm x 
75mm. 

3. M25 grade of concrete beam of size 500mm x 100mm x 
50mm. 

Property of Materials 

The properties of the materials to be used in the study are 
defines and are assigned to the modeled section. The values of 
the same are as shown in table 1. 

 

Table I: Material Properties 

Material Property Value 
Modulus of Elasticity E, N/mm2  2 .17 x 104

Poisson’s ratio, µ 0.17 

Modeling of Concrete beams 

The concrete beam of various depth to breadth ratio are 
modeled as follows by taking the x, y and z coordinates: 

1) Size 500mm x 100mm x 100mm. : Ratio 1.00 

2) Size 500mm x 100mm x 75mm. : Ratio  0.75 

3) Size 500mm x 100mm x 50mm. : Ratio 0.50 

The concrete beam is divided with 20 elements in x-x 
direction and 6 elements in y-y and z-z directions. The beam is 
fixed at one end and free at the another end. A unit torque 
applied at free end to induce torsion. 

Analysis of Section 

Analysis of Cross Section – I 

The rectangular beam of  section 500mm x 100mm x 100mm 
is modeled using STAAD.Pro and the torque is applied. 

 

Figure 1 Concrete Beam of Size - 500mm x 100mm x 100mm 

After modelling the beam, material properties and load 
conditions should be assigned. The post processing of beam 
has been carried out, the normal stress was analysed for x-x , 
y-y and z-z directions. 
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