
Calculation B-01: roof beam, grid line C
Simply supported IPE 300, S355, span 6.0 m, uniform load.

Input

Design load (ULS) w 24.0 kN/m
Service load (SLS) wk 16.0 kN/m
Span L 6.0 m
Elastic section modulus Wel 557 cm3

Second moment of area Iy 8356 cm4

Yield strength fy 355 MPa

Bending

MEd = w · (L)2

8

= 24.00 · (6.00)2

8
= 108.00 (kNm, design moment at midspan)

MRd = Wel · fy

γM0
· 1

1 × 106

= 557000.00 · 355
1.00 · 1

1 × 106

= 197.74 (kNm, elastic resistance)

η = MEd

MRd

= 108.00
197.74

= 0.55 (utilisation)

Deflection

δ = 5 · wk · (L · 1000)4

384 · E · Iy

= 5 · 16.00 · (6.00 · 1000)4

384 · 210000 · 83560000.00
= 15.39 (mm)

δlim = L · 1000
250

= 6.00 · 1000
250

= 24.00 (mm)

Result
Utilisation in bending 0.55; deflection 15.4 mm against a limit of 24.0 mm (L/250). OK.
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