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H.W1/An aluminum rod is rigidly attached between a steel rod and a bronze rod as shown 

in fig.(1). Axial load are applied at the position  indicated .Find the maximum value of P 

that will not exceed a stress in steel of 140 Mpa , in aluminum of 90 MPa , or bronze of 

100MPa                                                                                                                                    
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σ = 
𝑃

𝐴
 

For bronze  

𝜎𝑏𝑟=
𝑃𝑏𝑟

𝐴𝑏𝑟
 

𝑃𝑏𝑟=𝜎𝑏𝑟*𝐴𝑏𝑟  

2P=𝜎𝑏𝑟*𝐴𝑏𝑟  



• 2P=100*(200) 

• 𝑃𝑏𝑟=10000 N 

• For aluminum  

• 𝑃𝑎𝑙=𝜎𝑎𝑙*𝐴𝑎𝑙  

• P=90*400 

• 𝑃𝑎𝑙=36000 N 

• For steel  

• 5P=𝜎𝑠𝑙*𝐴𝑠𝑙 

• 5P=140*500 

• 𝑃𝑠𝑙=14000 N 
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H.W 2 /Determine the largest weight W that can be supported by the two wires shown in fig 

(2) .the stress in wire is not to exceed 30 KSi. The cross-sectional areas of wires AB and AC 

are 0.4 𝑖𝑛2 . And 0.5 𝑖𝑛2 respectively                                                                                             

                                                                                 

  



• For wire AB 

•
𝑇𝐴𝐵

𝑠𝑖𝑛40
=

𝑊

𝑠𝑖𝑛80
 

• 𝑇𝐴𝐵=𝑠𝑖𝑛40 * W*𝑠𝑖𝑛80 

• 𝑇𝐴𝐵=0.633 *W 

• 𝜎=
𝑃

𝐴
 

• P=𝜎𝐴𝐵*𝐴𝐴𝐵 

• 0.633*W=30*(0.4) 

• W=18.4 Kips 
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• For wire AC 

•
𝑇𝐴𝐶

𝑠𝑖𝑛60
=

𝑊

𝑠𝑖𝑛80
 

• 𝑇𝐴𝐶=0.8528*W 

• 𝜎𝐴𝐶=
𝑃𝐴𝐶

𝐴𝐴𝐶
 

• 𝑃𝐴𝐶=𝜎𝐴𝐶*𝐴𝐴𝐶  

• 0.8528*W=30*(0.5) 

• W=17.1 Kips 

 



H.W3/ Compute the shearing stress in the pin at B for the member supported as   

shown in fig (3). The pin diameter is 20 mm.     

                                                                                                           

 

9 



10 

 

 

 

 

 

 

 

From F.B.D 

∑𝑀𝐶=0 

0.25*𝑅𝐵𝑉=0.25*(40*𝑠𝑖𝑛35)+0.2*(40*𝑐𝑜𝑠35) 

𝑅𝐵𝑉=49.156 𝐾𝑁 

∑𝑓𝑥=0 

𝐵𝑋=40*𝑐𝑜𝑠35 

𝐵𝑋=32.766 𝐾𝑁 



11 

 

 

 

 

 

 

 

 

𝑅𝐵= 𝐵𝑋2+ 𝐵𝑦2 

= 32.7662 + 49.1562 

𝑅𝐵=59.076 𝐾𝑁 

Shear force of point at B 

Т=
𝑉

𝐴
 

𝑉𝐵=Т𝐵*A 

Double shear  

59.076*1000=Т𝐵*(2*
𝜋

4
*202) 

Т𝐵=94.02 MPa 

 

 



H.W4/What force is required to punch a 20mm diameter hole is a plate that is 25mm 

thick? The shear strength is 350 MPa.                                                                                 
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Т=
𝑉

𝐴
 

V=Т*A 

V=Т*(π*d*t) 

=350*(𝜋 ∗ 20 ∗ 25) 

•= 549778.7N 

•P=549.8 𝐾𝑁 
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