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Combined normal and shear stress





Figure 17.18 Combined normal and shear stress.



Design a Traffic Post 
Considering the following conditions-



Mohr Circle for Plane Stress



Sigma 1,2 = (Sigmax+Sigmay)/2±R

Tau1,2  = ±R

Principal Stress from applied stress







Solution 

Lets find principle stress using mohr’s Circle
Also Solve for Point B

Shear, V=50 KN
Moment, M=150 KN.M

Determine I of the section

Q= A*y= Area moment

N.A.

Principal Stresses



Design of Column

• Column Carry load across the cross section
• This means the load that is carried by the column must
apply to the perpendicular to the cross section  



Column Design
Critical Load= How much load the column can take before 
Buckling?

Slenderness ratio, l/r, determines if the beam is long
or intermediate



r=least radius of gyration

L/r= Slenderness Ratio



r=sqrt(I/A)
= d/4

Proportional limit=Yield Stress



Effect of Slenderness ratio 
• A column that has high slenderness ratio 
tends to buckle about the axis
• It determines whether the column will buckle or not
• Slenderness Ratio=Le/r
• Le= Effective length
• r=Sqrt(I/A)
• For Circular section, I=pi()*D^4/64
• A=pi()D^2/4
• Slenderness ratio=D/4

• If ratio <50, short beam, the equation is valid. 



Effective length factor
Effective length depends on the end condition



Building Column
Of Structural column
Has both fixed ends

That means, this column can carry 67 Kilo Pound Load

If both ends fixed, K =.65, 
Will load capacity go up or down?
By how much? What percentage?
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