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Example 14.4 - SOLUTION 
 
A vertical force of  P is applied to the end of a pipe wrench CD, whose handle is parallel 
to the z-axis. Determine the pipe has an outer diameter of d and wall thickness of t. 
Determine the principal stresses at points A and B on the cross section of the pipe. 
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Equilibrium	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

		 Fy∑ = −P +Fy =0 ⇒ Fy = P 		

		 

MO∑ = −Txî +Mzk̂+
!rC/O ×

!
P =
!0

= −Txî +Mzk̂+ bî +Lk̂( )× −Pĵ( )
= −Tx +PL( )î + Mz −Pb( )k̂ ⇒

	

		

î : Tx = PL

k̂ : Mz = Pb
	

	 	



Stress	distributions	
	

	
	
Stresses	at	A	and	B	

	
Stress	elements	for	A	and	B	
	

	
	
Principal	stresses	

At	A:			
		
σ ave =

σ
2 = Pbd4I ; R = σ
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; σ P1,2 =σ ave ±R 		

At	B:			
		
σ ave =0 ; R = 0+τ22 =

PLd
2IP

; σ P1,2 = ±R 	


