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Question ≠ 1 (6 points): 

The rectangular concrete beam is reinforced with three 20-mm

diameter steel rods as shown. If the allowable compressive 

stress for concrete is (σall)concrete = 12.5 MPa  and the allowable

tensile stress for steel is (σall)steel = 220 MPa , determine the 

required dimension d so that both the concrete and the steel

achieve their allowable stress simultaneously (i.e. at the same 

time). The modulus of elasticity for concrete and steel are 

Econcrete = 25 GPa and Esteel = 200 GPa, respectively.
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Substituting the known values for σs, σc and n
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Question ≠ 2 (6 points): 

The offset link shown supports the loading of P = 30 kN.

Determine its required width w if the allowable normal

stress is σall = 73 MPa. The link has a thickness of 40 mm.



Question ≠ 3 (9 points):

For the beam and loading shown;
a) determine the support reactions
b) draw the shear and bending moment diagram
c) determine the maximum absolute value of the 
shear and bending moment
d) determine shear and moment as a function of x
for the region 2 < x < 4

a) Support Reactions
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Maximum absolute value of the shear is 14.5 kN

Maximum absolute value of bending moment is 22 kN.m
     
d) shear and moment as a function of x for  2 < x < 4
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Question ≠ 4 (9 points):

The wood beam given has an allowable shear stress of τall = 7 MPa. 

a) Determine the maximum shear force V that can be applied to the 

cross section shown.

b) Plot the shear-stress variation over the cross section roughly.

The shear-stress variation caused by a vertical shear force over the cross section will be as below:



Question ≠ 5 (10 points):

A steel pipe of 300-mm outer diameter is fabricated from     

6-mm-thick plate by welding along a helix which forms an 

angle of 22.50 with a plane perpendicular to the axis of the 

pipe. Knowing that a 160-kN axial force P and an 800 N.m 

torque T, each directed as shown, are applied to the pipe, 

determine σ and τ in directions respectively normal and 

tangential to the weld. (Hint: Firstly find the state of stress 

and then calculate the transformed stresses with Ө=22.50).



Question ≠ 6 (10 points):

Column AB has a uniform rectangular cross section with b=12 mm 

and d=22 mm. The column is braced in the xz-plane at its midpoint   

C and carries a centric load P of magnitude 3.8 kN. Knowing that a 

factor of safety of 3.2 is required, determine the largest allowable 

length L. Use E=200 GPa. (Hint: Consider buckling in xz-plane and 

yz-plane separately).
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Question ≠ 1 (6 points): 
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		The rectangular concrete beam is reinforced with three 20-mm


diameter steel rods as shown. If the allowable compressive stress for concrete is (σall)concrete = 12.5 MPa  and the allowable tensile stress for steel is (σall)steel = 220 MPa , determine the required dimension d so that both the concrete and the steel achieve their allowable stress simultaneously (i.e. at the same time). The modulus of elasticity for concrete and steel are 

Econcrete = 25 GPa and Esteel = 200 GPa, respectively.





		

[image: image3.wmf]1


)


1


(


)


(


)


(


)


(


.


8


25


200


+


=


-


=


-


=


-


=


-


=


=


=


=


=


c


s


c


s


s


c


c


s


n


x


d


x


d


n


x


x


d


n


I


Mx


I


x


d


nM


I


x


d


M


n


and


I


Mx


E


E


n


s


s


s


s


s


s




Substituting the known values for σs, σc and n
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Substituting the known values for As, n, b and d=3.2x
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Question ≠ 2 (6 points): 
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		The offset link shown supports the loading of P = 30 kN.


Determine its required width w if the allowable normal


stress is σall = 73 MPa. The link has a thickness of 40 mm.
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Question ≠ 3 (9 points):
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		For the beam and loading shown;


a) determine the support reactions


b) draw the shear and bending moment diagram


c) determine the maximum absolute value of the 

shear and bending moment


d) determine shear and moment as a function of x

for the region 2 < x < 4





		a) Support Reactions
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b) 
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Maximum absolute value of the shear is 14.5 kN
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Maximum absolute value of bending moment is 22 kN.m

		d) shear and moment as a function of x for  2 < x < 4
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Question ≠ 4 (9 points):
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		The wood beam given has an allowable shear stress of τall = 7 MPa. 

a) Determine the maximum shear force V that can be applied to the cross section shown. 

b) Plot the shear-stress variation over the cross section roughly.
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The shear-stress variation caused by a vertical shear force over the cross section will be as below:
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Question ≠ 5 (10 points):
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		A steel pipe of 300-mm outer diameter is fabricated from     6-mm-thick plate by welding along a helix which forms an angle of 22.50 with a plane perpendicular to the axis of the pipe. Knowing that a 160-kN axial force P and an 800 N.m torque T, each directed as shown, are applied to the pipe, determine σ and τ in directions respectively normal and tangential to the weld. (Hint: Firstly find the state of stress and then calculate the transformed stresses with Ө=22.50).
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Question ≠ 6 (10 points):
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		Column AB has a uniform rectangular cross section with b=12 mm and d=22 mm. The column is braced in the xz-plane at its midpoint   C and carries a centric load P of magnitude 3.8 kN. Knowing that a factor of safety of 3.2 is required, determine the largest allowable length L. Use E=200 GPa. (Hint: Consider buckling in xz-plane and yz-plane separately).
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