
4.44 Wooden beams and steel plate are securely bolted together to 

form the composite members shown. Using the data given below, 

determine the largest permissible bending moment when the 

composite member is bent about a horizontal axis. 

 Wood Steel 

Modulus of elasticity 

Allowable stress 

14 GPa 

14 MPa 

200 GPa 

150 MPa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



4.45 A copper strip (Ec = 105 GPa) and an aluminum strip 

(Ea = 75 GPa) are bonded together to form the composite 

bar shown. Knowing that the bar is bent about a horizontal 

axis by a couple of moment 35 N.m, determine the 

maximum stress in (a) the aluminum strip, (b) the copper 

strip. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.49 For the composite bar of Prob. 4.45, determine the radius of curvature 

caused by the couple of moment 35 N.m. 

 

 

 

 

 

 



4.56 The reinforced concrete beam shown is subjected 

to a positive bending moment of 175 kN.m. Knowing 

that the modulus of elasticity is 25 GPa for the concrete 

and 200 GPa for the steel, determine (a) the stress in 

the steel, (b) the maximum stress in the concrete.  
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4.59 A concrete beam is reinforced by three steel rods 

placed as shown. The modulus of elasticity is 20 GPa 

for the concrete and 200 GPa for the steel. Using an 

allowable stress of 9 MPa for the concrete and 140 

MPa for the steel, determine the largest allowable 

positive bending moment in the beam. 
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