CHANGING the REFERENCE AXIS:

Circle Section Modulus; Neutral Axis tangent to the Circle 




CHANGING the REFERENCE AXIS:

Section Modulus: Two Circles tangent at Neutral Axis








OPTIMIZING BEAM DIMENSIONS:

Beam of Maximum Strength from Log






SECOND MOMENT of AREA:

Triangle

















Given I = a4/ 4 , since the diameter, D = 2a
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Since S = I / c , where  a = c = D/2





S =                             =  











   D4








 (D/2)4








   D3








D








]





[











]





   D4








[





a





D





r





Parallel Centroidal Axis





Neutral Axis





The Second Moment of Area with respect to any axis parallel to the Centroidal Axis is given by the equation:





I = IC + Ar2





IC =         ,  A = r2 , 





Distance between axes = r
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Substituting D/2 for r: I =                    =  
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Second Moment of Area of one circle tangent


to a reference axis =





The Second Moment of Area for two circles tangent to a line is the sum of the moments:
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Since c = D 
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Three Tangent Circles: Neutral axis through Diameter of Center Circle
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I = IC + A r2





 IC =          , A =          





r, the distance between axes = D


Second Moment of Area of each outer circle:





I =           +          (D 2) =              





Total Second Moment of Area of system: 
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Since c = 3D/2 :





S = I / c =                                 =
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D3











Log diameter = D : D2 = b 2 + d 2 , therefore d 2 =  D2  – b 2





Rectangular beam strength is govered by Section Modulus:


S = bd 2 / 6 , substituting for d:


S = [b (D2  – b 2 )] / 6 = (D2 b – b 3 )] / 6





The slope of the equation at any point is:


dS / db = (D2 – 3b 2 ) / 6 





Setting the equation equal to zero yields points of inflection:





(D2 – 3b 2 ) / 6 = 0 , and b =  D / 3  .57735 D


 


Also, d 2  = D 2 – (D / 3 ) 2 , and d = (D 2 ) / 3 = .81650 D
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	The Second Moment of Area of the rectangle is the sum of the Second Moments of the equal triangles, IA and IB , with respect to the centroid of the rectangle.
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IA =  IB = I + Ar2 , with respect to the rectangle centroid at d / 2.
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Triangle Area =
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I ref = I + Ar2 =          +                  =
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      With respect to the reference axes:





Iref = I + Ar2 =          +                  =





with respect to the base.
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Note that           +           =           = I of a rectangle 
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