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PS 2-3 
K.T.U.  

DEPARTMENT of CIVIL ENGINEERING  
STATICS PROBLEM SET 2-3 
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𝑭𝟏 𝑭𝟐 𝑭𝟑 𝑭𝟒 𝑭𝟓 

150 N 0 0 0 200 N 

𝑭𝟔 𝑭𝟕 𝑭𝟖 𝑴𝟏 𝑴𝟐 

0 0 200 N 100 Nm 200 Nm 

𝑴𝟑 𝑴𝟒 b (m) h (m) 

180 Nm 0 0.4 m 0.6 m 
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2
 𝐹Ԧ1 ,...,  𝐹Ԧ8  and   𝑀ሬሬԦ1,..., 𝑀ሬሬԦ4     are applied to 

the end of a cantilever beam as shown in the 

figure. (All forces and couple moments are 

parallel to one of the x, y or z axis.) 

a) Replace 𝐹Ԧ1 ,...,  𝐹Ԧ8  and   𝑀ሬሬԦ1,..., 𝑀ሬሬԦ4     with  

an an equivalent resultant force and resultant 

couple moment at the center of the cross-

section (G).  

b) What are the coordinate direction angles 

(𝛼, 𝛽 𝑎𝑛𝑑  𝜃) of the resultant force. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A distributed force   𝒒(𝒙), concentrated  forces 𝑭ሬሬԦ𝟏, …, 

  𝑭ሬሬԦ𝟓  and couple moments  𝑴ሬሬሬԦ𝟏, …,   𝑴ሬሬሬԦ𝟒  are applied to a 

plate  (ABCDEF) as in the figure. 

a) Determine the magnitude and location of the 

equivalent resultant force of the distributed load from 

A.  

b) Replace the force and couple system shown in the 

figure equivalent resultant force and couple moment 

acting at point A.  

c) Further replace the force and couple moment system 

acting on the plate by only an equivalent resultant 

force, and find where its line of action intersects the x 

and y axis.  

 

𝑭𝟏 𝑭𝟐 𝑭𝟑 𝑭𝟒 𝑭𝟓 𝑴𝟏 𝑴𝟐 𝑴𝟑 𝑴𝟒 q(x) 

100N 150N 100N 0 0 100Nm 0 150Nm 0 𝑥2 
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Concentrated forces   𝐹Ԧ1   and  𝐹Ԧ2, couple moments  

𝑀ሬሬԦ1  and   𝑀ሬሬԦ2,  a triangular and a rectangular 

distributed loads perpendicular to the member are 

applied to the system as in the given figure. The 

stiffness of spring at H is k. 

a) Find the support reactions at A and the force in 

the spring at H.  

b) If  the stiffness of the spring is k, find the 

upstretched length of the spring  𝒍𝟎.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐹1 𝐹2 𝑀1 𝑀2 𝑞1 𝑞2 𝑘 

200 N 300 N 
700 

Nm 

800 

Nm 

100 

N/m 

80 

N/m 

1.8 

kN/m 
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Concentrated forces 𝐹Ԧ1,..., 𝐹Ԧ6 and couple moments 𝑀ሬሬԦ1,..., 𝑀ሬሬԦ6  are applied to a rigid plate 

(ABCD). The plate supported by a ball and socket at A and three rigid weightless link at B, C 

and D which are parallel to x, z and y axis, respectively. All the forces and couple moments are 

parallel to one of the x, y or z axis. Find all the support reactions and forces in the weightless 

links.  

 

 

 

  

 

 

 

 

 

 

 

 

 

𝑭𝟏 

(N) 

𝑭𝟐 

(N) 

𝑭𝟑 

(N) 

𝑭𝟒 

(N) 

𝑭𝟓 

(N) 

𝑭𝟔 

(N) 
𝑴𝟏 

(N.m) 
𝑴𝟐 

(N.m) 
𝑴𝟑 

(N.m) 
𝑴𝟒 

(N.m) 
𝑴𝟓 

(N.m) 
𝑴𝟔 

(N.m) 

100 0 250 0 0 200 100 0 0 100 300 0 
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𝐹Ԧ , a triangular distributed load  and  couple moments 𝑀ሬሬԦ1,..., 𝑀ሬሬԦ6     are applied a rigid frame 

structure which has a fixed support at A. Distributed load is in the negative z direction and 

couple moments are parallel to one of the x, y or z axis. All members of the frame structure are 

rigidly connected and parallel to one of the x, y or z axis. Find the support reactions. (Neglect 

the dimensions of the frame members) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑭 
(𝑵)

 
𝑴𝟏  

(𝑵𝒎) 

𝑴𝟐 

(𝑵𝒎) 

𝑴𝟑 

(𝑵𝒎) 

𝑴𝟒 

(𝑵𝒎) 

𝑴𝟓 

(𝑵𝒎) 

𝑴𝟔 

(𝑵𝒎) 

q  
(N/m) 

𝜷 
(deg) 

100 100 0 150 0 200 0 50 50 

𝜽 
(deg) 

𝝋  
(deg) 

𝒂  

(m) 

𝒃  

(m) 

𝒄  
(𝒎) 

𝒅  
(𝒎) 

e  
(m) 

60 70 2 2 3 2 3 
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200 N 

200 N 

40o 

30o 4 
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