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Unit: 4 

Unsymmetrical bending  

Unsymmetrical Bending 

While the plane of hu d eds pe fo i g t a s e sel  o  a ea  does o  ot i lude a  of the ea s a es 
of symmetry, the hundreds may additionally generally tend to produce twisting as well as bending. Discern 

shows a horizontal channel twisting even though the vertical load H acts thru the centroid of the phase. 

 

The bending axis of a beam is the longitudinal line via which transverse loads should pass to preclude twisting 

because the beam bends. The shear center for any section of the beam is the factor inside the phase through 

which the bending axis passes. 

For sections having axes of symmetry, the shear middle is likewise the centroid of the phase. If a section has 

an axis of symmetry, the shear middle is located on that axis but may not be at the centroid of the segment. 

 

 

Downloaded from  be.rgpvnotes.in

Page no: 1 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 
 

Properties of surfaces II: Second moment of area  

Simply as we have discussing first moment of a place and its relation with troubles in mechanics, we will now 

describe 2d second and product of area of a aircraft. On this lecture we observe those quantities as a few 

mathematical entities that have been described and solve some problems related to them. The usefulness of 

related portions, referred to as the moments of inertia and merchandise of inertia turns into clear while we 

deal with rotation of inflexible bodies.  

 

Let us then consider a plane area in xy plane (figure 1). The second moments of the area A is defined as  

 

 

That is given a plane surface; we take a small area in it, multiply by its perpendicular distance from the x-

axis and sum it over the entire area. That gives IXX. Similarly IYY is obtained by multiplying the small area by 

square of the distance perpendicular to the y-axis and adding up all contributions (see figure 2).  

 

The product of area is defined as  
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Where x and y are the coordinates of the small area dA. Obviously IXXis the same as IXY. 

Product of Inertia: 

Consider a three dimensional body of mass m as shown. The mass moment of inertia I about the axis O-O is 

defined as, 

 

Where r is the perpendicular distance of the mass element dm from the axis O-O and where the integration 

is over the entire body. For a given body, the mass moment of inertia is a measure of the distribution of its 

mass relative to the axis in in question and for that axis is a constant property of the body. In SI units, the 

units of measurement of inertia are kg-m2 . 

Shear Centre 

If a beam is subjected to bending moments and shear force in a member, other than the plane of geometry, 

which passes thru the centroid of the segment, then bending moment could be followed via twisting. with the 

intention to avoid twisting and purpose bending only, the transverse forces have to act thru a factor which 

may not coincide with the centroid, but will rely on the shape of the phase and any such point is named as 

shear centre. 

 

 

 

EXAMPLE:  

To locate the shear centre of the unsymmetrical beam cross section as shown in figure below: 
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Here 
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Taking momentabout the pointD 
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Bending of Curved Beams 

The bending of beams that are to start with curved we try this by way of limiting ourselves to the 

case in which the bending takes location within the aircraft of curvature. This happens whilst the 

cross phase of the beam is symmetrical approximately the aircraft of its curvature and the 

bending second acts on this aircraft. As we did for straight beams, we first achieve the answer 

assuming sections which can be to begin with plane continue to be plane after bending. The 

ensuing relation among the stress, moment and the deflection is referred to as as Winkler-Bach 

system. Then, the use of the 2 dimensional elasticity formulation, we achieve the stress and 

displacement subject without assuming plane sections stay aircraft albeit for a specific go phase 

of a curved beam subjected to a pure bending second or cease load. We finish by means of 

comparing both the answers to locate that they're in wonderful agreement whilst the beam is 

shallow. Earlier than proceeding in addition, we would really like to make clear what we mean by 

means of a curved beam. Beam whose axis isn't immediately and is curved in the elevation is said 

to be a curved beam. If the implemented loads are along the y path and the span of the beam is 

along the x course, the axis of the beam need to have a curvature in the xy plane. 

at the hand, if the member is curved at the xz aircraft with the loading nonetheless along the y 

route, then it is not a curved beam, as this loading will reason a bending in addition to twisting of 

the segment. for this reason, a curved beam does no longer have a curvature within the plan. 

Arches are examples of curved beams. 

Neutal Axis 

It s iles e efi ial i  k o -how the bending pressure if the location of the impartial axis is 

thought, in particular for unsymmetrical bending; The definition of the NA is where the bending 

pressure is zero. thus, if the unsymmetrical bending stress equation is forced to identical zero, the 

result may be the line equation for the NA, or 

 
This is an equation for a line that goes through the origin. The maximum bending stress is 

located at the point which is furthest from the neutral axis (perpendicular direction). 

 

The angle between the NA and the z axis is 

 

 
Locating the Neutral Axis (NA) can be very complicated. 

In the simplest of beams the NA is found at the vertical centroid of the shape. See figure. 
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For composite beams, those made of different materials adjustments want to be made. See 

pa e t  u de . A  e ui ale t se tio  desi es to e d a , i  hi h the idth of o e of the 
su sta es is e pa ded  usi g the issue .  is the atio of the t o ate ials ou ge s 
moduli. In the instance under n>1 so the place elevated. Then the centroid of the equal segment 

is observed as described 

 

 

Unit: 5 

Strain gauges 

Theory of strain gauge: The change in the value of resistance by straining the gauge may be 

partly explained by the normal dimensional behavior of elastic material. If a strip material is 

subjected to tension as shown in figure or in other words positively strained, its longitudinal 

dimension will increase while there will be a reduction in the lateral dimension. So when a 

gauge is subjected to a positive strain, its length increases while its area of cross section 

decreases as shown in figure. 

Since the resistance of a conductor is proportional to its length and inversely proportional to its 

area of cross section, the resistance of the gauge increases with positive strain. The change in 

the value of resistance of strained conductor is more than what can be accounted for an 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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