
For the given construction determine: 
1. The support reactions; 
2. The internal forces in all elements.  

The members AB, BC, CD, BD and AD are trusses and points A, B, C and D are joints. 
F = 20 kN, L=1 m. 
 

B 

C 

A 

2L 

L 
0,8L 

F 

1,
6L

 

D 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Free Body Diagram (FBD) 
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2. Determining of the support reactions 
0    0x xF C= ⇒ =∑ ; 

0    0y y yF B C F= ⇒ + − =∑ . 

0    .0,8 .2,8 0

.2,8 56                          70 kN
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FB B

= ⇒ − =

⇒ = = ⇒ =

∑
. 

  20 70    50 kNy y yC F B C⇒ = − = − ⇒ = −  

 



Before moving to the next step of the solution we must determine the angles α, β and γ 
(shown on the figure below) which the members of the construction make between each other. 
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Regarding 'DAD O1,6    ( )    ( ) 0,89    41,6
1,8

L tg tg
L

α α α⇒ = ⇒ = ⇒ = . 

Regarding 'BCB O1,6    ( )    ( ) 2    63,4
0,8

L tg tg
L

β β β⇒ = ⇒ = ⇒ = . 

Regarding 'BDB O1,6    ( )    ( ) 8    82,9
0,2

L tg tg
L

γ γ γ⇒ = ⇒ = ⇒ = . 

 
3. Determining the internal forces 
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0     0x AB ADF F F= ⇒ + =∑ x ; 

0     0         20 kNy ADy ADy ADyF F F F F F= ⇒ + = ⇒ = − ⇒ = −∑ . 
Knowing FADy we can find FAD: 

20.sin( )            30,1 kN
sin(41, 6 ) 0, 664

ADy
ADy AD AD AD AD

F
F F F F Fα −

= ⇒ = ⇒ = ⇒ = − . 

Knowing FAD we can find FADx
.cos( )    ( 30,1).0,748    22,5 kNADx AD ADx ADxF F F Fα= ⇒ = − ⇒ = −  

which value can be used for determination of FAB 

    ( 22, 5)     22, 5  kNAB ADx AB ABF F F F= − ⇒ = − − ⇒ =  
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0     0x C D BC xF F F C= ⇒ + + =∑ x ; 

0    0        ( 50)    50 kNy BCy y BCy y BCy BCyF F C F C F F= ⇒ + = ⇒ = − ⇒ = − − ⇒ =∑ . 
Knowing FBCy we can find FBC: 

50.sin( )            55,9 kN
sin(63, 4 ) 0,894

BCy
BCy BC BC BC BC

F
F F F F Fβ= ⇒ = ⇒ = ⇒ = . 

Knowing FBC we can find FBCx

.cos( )     (55, 9).0, 448     25  kNBC x BC BC x BC xF F F Fβ= ⇒ = ⇒ =  
which value can be used for determination of FCD 

    25 0     25  kNC D BC x x C D C DF F C F F= − − ⇒ = − − ⇒ = −  
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0    0    22,5 ( 25)    2,5 kNx CD BDx ADx BDx ADx CD BDxF F F F F F F F= ⇒ + − = ⇒ = − = − − − ⇒ =∑ ; 

0    0        ( 20)    20 kNy ADy BDy BDy ADy BDy BDyF F F F F F F= ⇒ + = ⇒ = − ⇒ = − − ⇒ =∑ . 
Knowing FBDy we can find FBD: 

20.sin( )            20, 2 kN
sin(82,9 ) 0,992

BDy
BDy BD BD BD BC

F
F F F F Fγ= ⇒ = ⇒ = ⇒ =  
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0    0    25 2,5 22,5 0

                  25 25 0    0 0
x BCx BDx ABF F F F= ⇒ − − = ⇒ − − =

⇒ − = ⇒ =

∑

 
0    0    20 50 70 0

                  70 70 0    0 0
y BDy BCy yF F F B= ⇒ + − = ⇒ + − =

⇒ − = ⇒ =

∑
 

FBDy  


