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CE 371.02 – Structural Analysis I  
Homework #4 Solutions 
 
 

  
 
Sol: 

45°
30°

B

D

AY =2kN 2kN

2m 2m

AX = 231kN
A C

E2.31kN

 
 
Joint E: 
2.31kN

FEA FEC

30°
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+   !FY = 0;   FEA = FEC 
  
+ !FX = 0;   2.31 – 2FEA sin 30° = 0 
    FEA = 2.31 kN (C)     Ans (2 Points) 
 
    FEC = 2.31kN (T)     Ans (1 Point) 
 
 Joint A: 
 

2.31kN

2kN

30°

FAB

FAD

231kN

 
 
+ !FX = 0;   2.31 – 2.31 sin30° – FAB cos30° + FAD cos45° = 0 
 
+   !FY = 0;   2 – 2.31 sin30° +FAD sin45° – FAB sin 30° = 0 
    FAD = 2.24kN (T)     Ans (2 Points) 
 
    FAB = 3.16kN (C)     Ans (1 Point) 
 Joint B: 

FBC3.16kN

FBD

30°

 
 
 
 + !FX = 0;  FBC = 3.16kN (C)     Ans (Point 1) 
 
 +   !FY = 0;  2(3.16) sin 30° – FBD = 0 
    FBD = 3.16kN (C)     Ans (2 Points) 
            
 Joint D: 
 

FDC2.24kN

45°

3.16kN  
 
    FDC = 2.24 (T)      Ans (Point 1) 
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Sol: 
 

A Y

2 0 ft 2 0 ft 2 0 ft 6 0 ft

G Y

A X

1 .2 0 k 1 .5 0 k 1 .8 0 k

 
 
 Support Reactions: 
 
  

+ !MG = 0;  1.20(100) + 1.50(80) + 1.80(60) – AY (120) = 0 
    AY = 2.90k 
 

+ !FX = 0;  AX = 0 
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Method of Section: From section a-a1, FKJ and FCD can be obtained directly by summing moment 
about points C and K respectively. 

AY = 2.90k

20ft 20ft

1.20k 1.50k

FCD

FCN

FKN

FKJ

30ft

K

C

 
 

 
 + !MC = 0;  FKJ (30) + 1.20(20) – 2.90(40) = 0 
    FKJ = 3.067k (C)     Ans (3 Points) 
 
 + !MK = 0;  FCD (30) +1.20(20) – 2.90(40) = 0 
    FCD = 3.067k (T)     Ans (3 Points) 
 
 From sec b-b, summing forces along x and y axes yields 

AY = 2.90k

20ft 20ft

1.20k 1.50k

FCD = 3.067k
FND

FNJ
FKJ =  = 3.067k

30ft
3 5

4

5 3
4

 
 
 + !FX = 0;  FND (4/5) – FNJ (4/5) +3.067 – 3.067 = 0  
    FND = FNJ       (1) 
  

+   !FY = 0;  2.90 – 1.20 – 1.50 – FND (3/5) – FNJ (3/5) = 0   
   FND +FNJ = 0.3333      (2) 
 
Solving (1) and (2) yields 
FND = 0.167k (T)   FNJ = 0.167k (C)    Ans (4 Points) 
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Sol: 
Reactions: 
 

4k

CX

CYBY

Bx

MC

4' 4'

 
 
 + !FX = 0;   BX = CX = 0 
 
 + !MB = 0;   12AY – 6(6) = 0; AY = 3k 
 
+    !FY = 0;   3 – 6 +BY = 0; BY = 3k 

-3 – 4 + CY = 0; CY = 7k 
 

          + !MC = 0;   -3(8) - 4(4) +MC = 0;  MC = 40k.ft 
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For D: 

3k

3k

MD
3'

ND

VD
3'

 
 

+ !FX = 0;   ND = 0      Ans (Point 1) 
 

+    !FY = 0;   3 – 3 - VD =0;   VD = 0   Ans (2 Points) 
 

   + !MD = 0;   3(6) - 3(3) – MD = 0 
     MD = 9k.ft     Ans (2 Points) 
 

For E: 

ME

NE
VE

40k.ft

4'

 
 

+ !FX = 0;   NE = 0      Ans (Point 1) 
  

+    !FY = 0;   VE + 7 = 0;  VE = -7k  Ans (2 Points) 
 

   + !ME = 0;   ME – 7(4) + 40 = 0; ME = -12k.ft   Ans (2 Points) 
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4 - 11: 
 
Sol: 
Shear Force and Bending Moment Diagram: 
 

8.5k/ft 4k

40 k.ft

7k3k

-7
-3

3

9

-12

V(k)

M(k.ft)

x

x

 
 

(Shear Force Diagram - 5 Points) 
(B.M. Diagram - 5 Points) 


