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SOLUTION 2.13 

 

  

 2 26 4 7.2111 m  BCL  

Use bar AB as a free body. 

 
4

0: 3.5 (6) 0
7.2111

0.9509

     
 



A B

BC

M P F

P F

C  

Considering allowable stress:  6190 10 Pa  
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Considering allowable elongation:  36 10 m  

 
6 9 3

3(12.566 10 )(200 10 )(6 10 )
2.091 10 N
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
   

       

Smaller value governs.  32.091 10 NBCF  

    3 30.9509 (0.9509)(2.091 10 ) 1.988 10 NBCP F     1.988 kNP 
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SOLUTION 2.22 
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 Use joint B as a free body.   0:xF   
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50.4 10 N
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BDP F

   50.4 kNP
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SOLUTION 2.41 

 

  

A to C: 9

2 3 2
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C to E: 9
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B to C: 3

3
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C to D: 3
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D to E: 3

3

6

9 6
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100 mm 0.100 m
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A to E:  
9 63.85837 10 242.424 10

AE AB BC CD DE

AR

    
 

   

   

Since point E cannot move relative to A, 0AE   

(a)    9 63.85837 10 242.424 10 0 62.831 10 NA AR R       3

3  

6

62.8 kN AR

    3 3 3100 10 62.8 10 100 10 37.2 10 NE AR R          37.2 kN ER

(b)  9 61.16367 10 26.848 10C AB BC AR         

   

9 3

6

(1.16369 10 )(62.831 10 ) 26.848 10

46.3 10 m

 



    

  46.3 mC  
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SOLUTION 2.43 

 

  

Deformations Let  be the rotation of bar ABCD and , ,A B C    and D  be the deformations of wires A, B, 

C, and D. 

From geometry, B A

L

 



  

 B A L     

 2 2C A BL A         (1) 

 3 3 2D A BL A         (2) 

 

 

 

Since all wires are identical, the forces in the wires are proportional to the deformations. 

 2C BT T TA   (1) 

 3 2D BT T T  A  (2) 

 

Use bar ABCD as a free body. 

 0 : 2 0C A BM LT LT LT     D  (3) 

 0 : 0y A B C DF T T T T P        (4) 

Substituting (2) into (3) and dividing by L, 

 4 2 0 2A BT T T T   B A  (3) 
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Substituting (1), (2), and (3) into (4), 

 2 3 4A A A AT T T T P      10 AT P  

 
1

10AT P  

 
1

2 (2)
10B AT T
    
 

P  
1

5BT  P  

 
1 1

(2)
5 10CT P

     
  

P




 
3

10CT P   

 
1 1

(3) (2)
5 10DT P

     
  

P




 
2

5DT  P  
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SOLUTION 2.47 

 

  

 
2

2 27
6 6 3.6079 in

4 4 8

      
 

sA d  

  2 210 10 3.6079 96.392 in    c sA A 2

Let cP   tensile force developed in the concrete. 

For equilibrium with zero total force, the compressive force in the six steel rods equals .cP  

Strains: ( ) ( )c c
s s c

s s c c

P P
T T

E A E A
         c

s

 

Matching: c           ( ) ( )c c
c s

c c s s

P P
T T

E A E A
        

 6
6 6

3

1 1
( )( )

1 1
(1.0 10 )(65)

(3.6 10 )(96.392) (29 10 )(3.6079)

5.2254 10  lb

 



 
    

 
 

  
  

 

c s c
c c s s

c

c

P T
E A E A

P

P

  

 
35.2254 10

54.210 psi
96.392

c
c

c

P

A
 

     54.2 psic   


35.2254 10

1448.32 psi
3.6079

c
s

s

P

A
 

       1.448 ksis  
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SOLUTION 2.60 
 

 

 140 20 120 CT      

Free thermal expansion: 

  6 6

3

( ) ( )

(0.300)(23 10 )(120) (0.250)(17.3 10 )(120)

1.347 10 m

T a a s sL T L T  
 



   

   

 

Shortening due to P to meet constraint: 

  3 31.347 10 0.5 10 0.847 10 mP
       3

 
9 6 9 6

9

0.300 0.250

(75 10 )(2000 10 ) (190 10 )(800 10 )

3.6447 10

a s a s
P

a a s s a a s s

PL PL L L
P

E A E A E A E A

P

P



 



 
    

 
 

  
    

 

 

Equating,  9 3

3

3.6447 10 0.847 10

232.39 10 N

P

P

   

 

(a) 
3

6
6

232.39 10
116.2 10 Pa

2000 10
a

a

P

A
 


      


   116.2 MPa  a

(b) ( ) a
a a a

a a

PL
L T

E A
     

 
3

6 6
9 6

(232.39 10 )(0.300)
(0.300)(23 10 )(120) 363 10 m

(75 10 )(2000 10 )
 




    

 
   0.363 mm a
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