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Statically determinate trusses

- static analysis 
stability and resistance evaluation
(ultimate limit states)

- kinematic analysis
axial deformations
deflections / movements
(serviceability limit states)
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axial loading stress, strain and
deformation
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elastic deformation of a constant
cross-section bar loaded in tension

NN

L L



an elementary “real” example

REINFORCED CONCRETE
UNIDIRECTIONAL SLAB

(G + Q = 10 kN/m  )2

(PLAN)

(SIDE VIEW)

5 m

3 m

2 m

WEB-TO-PLATE WELD



elementary example : model

BEAM  HEB  (EA       )

2 m

CABLE Ø 28 mm  (EA = 129360 kN)

P = 37,5 kN

5 m

= 21,80º



(internal)  joint equilibrium

P = 37,5 kN

N2

N1

P = 37,5 kN

N2 = (-) 93,75 kN

N
1 =  100,97 kN



¡¡¡ equilibrium !!!

P = 37,5 kN

N2 = (-) 93,75 kN

N
1 =  100,97 kN

2 m37,5 kN

5 m

(-) 93,75

100,97

100,97

(-) 93,75

37,5 kN

93,75 kN

93,75 kN



u.l.s. cable axial tension check

2 m

CABLE Ø 28 mm  S-275 STEEL

P = 37,5 kN

= 21,8º

N  =  100,97 kN



axial deformations

BEAM  HEB  (EA       )

2 m

CABLE Ø 28 mm  (EA = 129360 kN)

P = 37,5 kN

5 m

= 21,80º



axial deformations and movements

= 21,80º

L1 = 4,2 mm

v = 
L1_____

sen

v___
L2

= 11,3 mm 

= 2,3 mrad 



another (not so) elementary example

= 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



(internal)  joint equilibrium

P = 37,5 kN

N2

N1

P = 37,5 kN

N 2 = (-) 63,74 kN

N
1 =  67,31 kN



¡¡¡ equilibrium !!!

P = 37,5 kN

N 2 = (-) 63,74 kN

N
1 =  67,31 kN

37,5 kN

(-) 63,738

67,315

67,315

(-) 63,738

25 kN

62,5 kN

- 62,5 kN

2 m

1 m
12,5 kN



axial deformations

= 21,80º

= 11,31º L  = 5,099 m

P = 37,5 kNL  = 5,385 m

2

1

EA  = 100000 kN
1

EA  = 200000 kN
2

N  = 67,314 kN
1

N  = -63,738 kN
2



axial deformations and movements

= 21,80º

L1

-1,625 mm2 m

5 m

1 m

L2

3,625 mm

= 11,31º


