
Answers – VOLUME 2: STRESSES, STRAINS, DISPLACEMENTS 
Chapter 6, Bar Subject to Torsion          problem 6.30:1-2, page 480 
 

Last update: 10-11-07 

Remarks: See §6.4, example 2, pages 448 till 453 
 
Answers 6.30-1: 
 
a. , ,  (AB)

t 120 NmM = + (BC)
t 80 NmM = + (CD)

t 100 NmM = +

b.  (AB) 330 10  rad/mχ −= + ×

  (BC) 350 10  rad/mχ −= + ×

  (CD) 340 10  rad/mχ −= + ×

c.  (AB) 322,5 10  radxϕ
−Δ = + ×

  (BC) 350 10  radxϕ
−Δ = + ×

  (CD) 350 10  radxϕ
−Δ = + ×

d.  (AB) 3
;B ;A 22,5 10  radx x xϕ ϕ ϕ −− = Δ = + ×

e.  (AB) (BC) 3
;C ;A 72,5 10  radx x x xϕ ϕ ϕ ϕ −− = Δ +Δ = + ×

f.  (AB) (BC) CD 3
;D ;A 122,5 10  radx x x x xϕ ϕ ϕ ϕ ϕ −− = Δ +Δ +Δ = + ×

 
Explanation: 

(AM B)
(AB) 3 1t

(AB) 3 2
t

120 Nm 30 10  m  (of rad/m)
4 10  NmGI

χ − −= = = ×
×

 

(AB) (AB) (AB) 3 3( 30 10  rad/m)(0,75 m) 22,5 10  radxϕ χ − −Δ = = + × = + ×  
 

 
 
 
Answers 6.30-2:  
 
a. , ,  (AB)

t 80 NmM = + (BC)
t 40 NmM = − (CD)

t 50 NmM = +

b.  (AB) 320 10  rad/mχ −= + ×

  (BC) 325 10  rad/mχ −= − ×

  (CD) 320 10  rad/mχ −= + ×

c.  (AB) 315 10  radxϕ
−Δ = + ×

  (BC) 325 10  radxϕ
−Δ = − ×

  (CD) 310 10  radxϕ
−Δ = + ×

d.  (AB) 3
;B ;A 15 10  radx x xϕ ϕ ϕ −− = Δ = + ×

e.  (AB) (BC) 3
;C ;A 10 10  radx x x xϕ ϕ ϕ ϕ −− = Δ +Δ = − ×

f. (AB) (BC) CD
;D ;A 0x x x x xϕ ϕ ϕ ϕ ϕ− = Δ +Δ +Δ =  

 
Explanation:  

(AB)M(AB) 3 1t
(AB) 3 2
t

80 Nm 20 10  m  (of rad/m)
4 10  NmGI

χ − −= = = ×
×

 

(AB) (AB) (AB) 3 3( 20 10  rad/m)(0,75 m) 15 10  radxϕ χ − −Δ = = + × = + ×

 


