
P.V.W. determination of movements:
unit load method
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= 21,80º

2 m

5 m

1 m

= 11,31º L  = 5,099 m

P = 37,5 kN
L  = 5,385 m

2

1

EA  = 100000 kN
1

EA  = 200000 kN
2

¿ v ?  

¿ u ?



“real” structure: axial deformations
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37,5 kN

5 m

(-) 63,738

67,315

67,315

(-) 63,738

25 kN

62,5 kN

- 62,5 kN

2 m

1 m
12,5 kN

L1 = 3,625 mm

L2= -1,625 mm



determination of vertical movement, v
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“REAL” STRUCTURE: 
KINEMATICS  (v, DL)

COMPATIBILITY

“VIRTUAL” STRUCTURE
STATICS (1*, N*)

EQUILIBRIUM

L1 = 3,625 mm

L2= -1,625 mm
¿ v ?

N
1 = -1,795 kN

N 2=  1,700 kN

1*
*

*



horizontal movement, u
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L1 = 3,625 mm

L2= -1,625 mm

¿ u ?

N
1 = 0,359 kN

N 2=  0,680 kN
1*

*

*

“REAL” STRUCTURE: 
KINEMATICS  (v, DL)

COMPATIBILITY

“VIRTUAL” STRUCTURE
STATICS (1*, N*)

EQUILIBRIUM



another example
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¿ vA ?  

¿ uA ?

1,5 m

1,5 m

3,0 m3,0 m

P= 50 kN P= 50 kN

A
1 2

4

3

5
6

= 26,56º = 26,56º



“real” structure: axial forces
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P= 50 kN P= 50 kN

A
2P = 100 kN

-2,236P = -111,8 kN

-3,354P = -167,7 kN

1,118·P = 55,9 kN

-P =   -50 kN

2P = 100 kN

P= 50 kN P= 50 kN

A
1 2

4

3

5
6



“real” structure: axial deformations
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BARRA N (kN) L (m) EA (kN) DL = NL / EA (mm)

1 100 3 319200 0,940

2 100 3 319200 0,940

3 -167,7 3,354 319200 -1,762

4 -111,8 3,354 319200 -1,175

5 55,9 3,354 319200 0,587

6 -50 1,5 319200 -0,235

1,5 m

1,5 m

P= 50 kN P= 50 kN

A

-1,762 mm

-1,175 mm
0,587 mm

-0
,2

35

0,940 mm 0,940 mm

3,0 m3,0 m



vertical movement calculation, vA
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“REAL” STRUCTURE: KINEMATICS; COMPATIBILITY “VIRTUAL” STRUCTURE: STATICS; EQUILIBRIUM

1

A
-2* -2*

2,236*

-2,236*

0
0

*P= 50 kN P= 50 kN

A

-1,762 mm

-1,175 mm0,587 mm

-0,235  mm

0,940 mm 0,940 mm



horizontal movement calculation, uA
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1

A

1* 1*

0

0

0
0

*
P= 50 kN P= 50 kN

A

-1,762 mm

-1,175 mm0,587 mm

-0,235  mm

0,940 mm 0,940 mm

“REAL” STRUCTURE: KINEMATICS; COMPATIBILITY “VIRTUAL” STRUCTURE: STATICS; EQUILIBRIUM


