Practical 
To plot stress trajectories for a simply supported rectangular beam to predict the crack pattern and compare it with the existing cracked beam.

Theory:
Knowledge of the directions of the principal stresses may aid in the prediction of the directions of cracks in a brittle material (concrete, for example) and thus may aid in the design of reinforcement to carry the tensile stresses. Curves drawn with their tangents at each point in the directions of the principal stresses are called stress trajectories. 
Since there are, in general, two nonzero principal stresses at each point (plane stress), there are two stress trajectories passing through each point. 
The lines intersect the neutral axis at 45° angles, and the solid and dashed lines always intersect at 90°. Knowing the direction of these lines can help engineers decide where to reinforce a beam so that it does not crack or become unstable.
These curves will be perpendicular since the principal stresses are orthogonal; one set of curves will represent the maximum stresses, whereas the other represents the minimum stresses. 

Apparatus:
Simply Supported beam, measuring tape, load applying instrument

Procedure:
· Take a beam of 7 ft length, 12 in depth and 9in width.
· We don’t know the value of load at which beam cracks, so assume it to be 15K. Apply the load at the centre of beam. 
· Draw shears force and bending Diagrams.
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· We also know shear stress and bending moment distribution across the beam is as following fig.
· Take five points at cross section (aa’)
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· Calculate magnitude and direction of principal stresses at all these points for many sections.

Let take a section at x = 1.75’ 
   Shear force and bending moment at this section is
                        V = 7.5 K
                        M = 13.125 k. ft
                         I  = 1296 in4
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For point B
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For point C
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For point D
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In similar manner, take a section at a distance x = 3.5 ft and calculate shear force (V) and bending moment (M). At this section also take 5 points and calculate principal stresses and their direction.  
Thus by taking different sections of beam one can determine the direction of principal stresses in the beam. By knowing the direction of principal stresses one can plot stress trajectories. 
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