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(a) From a free-body diagram of the post AB,  
moment equilibrium gives 

0 :BMΣ =   ( ) ( )6 sin 60 3cos 0BCT Wθ° − =
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 Since the pin at A is frictionless and the weight of the brace AC is  

neglected, the brace AC is a two-force member and from a free-body  
diagram of the pin C, the equations of equilibrium give 

0 :xF→Σ =  ( ) ( )cos 60 cos 60 cos 0AC BC CDF T Tθ θ°+ + °− − =φ  

0 :yF↑Σ =  ( ) ( )sin 60 sin 60 sin 0AC BC CDF T Tθ θ°+ − °− − =φ  
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 For this arrangement, the force  necessary to start  P

raising the post  is almost as large as the  (2300 N)
weight of the post ( ) . 2450 N

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional 
purposes only to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of 
this work beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the 
copyright owner is unlawful. 



MECHANICS OF MATERIALS, 6th Edition RILEY, STURGES AND MORRIS 

1-52 (cont.) 
(b) From a free-body diagram of the post AB,  

moment equilibrium now gives 

0 :BMΣ =   ( ) ( )6 sin 67.5 3cos 0BCT Wθ° − =
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6sin 67.5BCT
θ

=
°

 

 
 Again, since the pin at A is frictionless and the weight of the brace 

 AC is neglected, the brace AC is a two-force member and from a  
free-body diagram of the pin C, the equations of equilibrium give 

0 :xF→Σ =  

 ( ) ( ) ( )cos 45 cos 67.5 cos 22.5 0AC BC CDF T Tθ θ°+ + °− − °− =  θ

θ

0 :yF↑Σ =  

 ( ) ( ) ( )sin 45 sin 67.5 sin 22.5 0AC BC CDF T Tθ θ°+ − °− + °− =  
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 Finally, since the weight of the brace AD is also neglected, the brace  

AD is also a two-force member and from a free-body diagram of the  
pin D, the equations of equilibrium give 

0 :xF→Σ =  ( ) ( )cos 90 cos 22.5 cos 0AD CD DEF T Tθ θ− °− + °− − φ =  

0 :yF↑Σ =  ( ) ( )sin 90 sin 22.5 sin 0AD CD DEF T Tθ θ°− − °− − =φ  
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 Note that the force in the brace AD goes to zero at 

about 75θ = ° .  For 75 90θ° ≤ ≤ ° , the solution  
becomes similar to that of part a (with the angle  
between the post and the brace AC  rather  45°
than ). 60°

 
 For this arrangement, the force  necessary to start  P

raising the post  is about 25%  less than  (1700 N)
the force required using a single brace (part a). 
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