ESTIMATION of SHEAR STRESS:
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SHEAR STRESS VARIATION:

Sample Data




















SHEAR STRESS by INTEGRATION:























Reference: Mechanics of Materials, J. Lister Robinson, 1969 John Wiley & Sons, Inc.


                  Chapter 16, Page 277 
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Q, I , and b are all amenable to analysis using the circle sector formulas, and  the maximum shear load at the supports, S, is a known quantity.





Reference: Mechanics of Materials, J. Lister Robinson, 1969 John Wiley & Sons, Inc.


                  Chapter 6, Page 95 
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Normal Stress,  =
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The force is balanced by shear stress, , acting along the bottom face of the element, over area b dx.


                      Therefore: b dx =                   , and  =                        





Since         = S ; =                   


  


The integral, assigned the symbol Q , is the First Moment of Area 


above the Neutral Axis. 





Therefore, =                                 





The normal force acting on the element is                     = 
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	Normal forces occur on the ends of the element, created by the changing bending moment along the beam. The unequal forces are brought into equilibrium by the shear stress along the bottom face of the element.
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Centroid of strip





The compressive stress, , creates a force        A on the strip.





As there is no similar force acting on the opposite end of the strip, a shear force must be present on the bottom edge over area bx for equilibrium.





Therefore: bx =        A , and  =          A





The sample data on the next page can be used to graph the variation of the shear stress. Rather than using rectangular strips, the areas and centroids are evaluated using the circle sector equations. M and x are assigned unit values to facilitate the calculations.





Note that the values of   are not scaled, and only reflect the variation along the depth of the beam. The method is ultimately refined by substituting dM,dA and dx for M, A and x respectively, and integrating to solve for the maximum shear stress.
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	The beam end is divided into strips of equal  areas A, of height d and width equal to the log width b, about the centroid of the strip at y.
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BEAM DATA: Three 14 dia. logs, 2.90634 scribe allowance, I = 42489.04194


Height from centerline to extreme fiber = (3 X 14 – 2 X 2.90634) / 2 = 18.09366


Center to Center  height = 18.09366 – 7 = 11.09366


Scribe sector strip depth = 2.90634 / 2 = 1.45317


Remaining strip depths = (7 – 2.90634) / 4 = 1.02342 


Example calculation: Cum. y (centroid), Sector 9, = 11.09366 – 1.53223 = 9.56143


 = yA / Ib returns a set of relative values which may be used to produce a graph of the shear stress distribution. 
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