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 Ideal columns in which the axial loads acted through the centroids of the
cross sections. Under these conditions, the columns remain straight until the
critical loads are reached, after which bending may occur.

 Now we will assume that a column is compressed by loads P that are applied
with a small eccentricity e measured from the axis of the column

 Each eccentric axial load is equivalent to a centric load  P and a couple of 
moment  ࡹ૙ = ࢋࡼ

 This moment exists from the instant the load is first applied, and therefore the column 
begins to deflect at the onset of loading.

 Now follow the same Steps as mentioned before to get answer
ܯ  = ଴ܯ − ݒܲ = ܲ݁ − ݒܲ

 From above two equations we will get
ᇱᇱݒܫܧ + ݒܲ = ܲ݁

ᇱᇱݒ +
ܲ
ܫܧ

ݒ =
ܲ
ܫܧ

ଶ݇ ݐݑ݌   ݁ =
ܲ
ܫܧ
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Therefore, final equation is
݀ଶݒ
ଶݔ݀ + ݇ଶݒ = ݇ଶ݁

General solution
ݒ = ଵܥ sin ݔ݇ + ଶܥ cos ݔ݇ + ݁

Boundary conditions
ݒ 0 = ݒ   &    0 ܮ = 0    

ଵܥ = ଶܥ   ݀݊ܽ   ݁− = −݁ tan
ܮ݇
2

Equation of the deflection curve

ݒ = −݁(tan
ܮ݇
2

sin ݔ݇ + cos ݔ݇ − 1)
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Maximum Deflection

ߜ = ቚ௅ݒ
ଶ

= −݁ tan
ܮ݇
2

sin
ܮ݇
2

+ cos
ܮ݇
2

− 1

ߜ = ݁ sec
ܮ݇
2

− 1         ݇ =
ߨ
ܮ

ܲ
௖ܲ௥

௠௔௫ߜ = ݁ sec
ߨ
2

ܲ
௖ܲ௥

− 1
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Maximum Bending Moment

௠௔௫ܯ = ܲ ݁ + ߜ = ܲ݁ sec
ߨ
2

ܲ
௖ܲ௥

Secant Formula 
 Now we will find out the maximum stress in column

௠௔௫ߪ =
ܲ
ܣ

+
௠௔௫ܿܯ

ܫ

௠௔௫ߪ =
ܲ
ܣ

1 +
݁ܿ
ଶݎ sec

ܮ
ݎ2

ܲ
ܣܧ

  ,    
݁ܿ
ଶݎ = ݋݅ݐܽݎ ݕݐ݅ܿ݅ݎݐ݊݁ܿܿܧ
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