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1) Inputs

q (kN/m²) 1.100 (Pressure (positive)) B (cm) 120

L (cm) 320 E (GPa) 70

Material Aluminum Note Aluminum X.X

fy (MPa) 160 σallow,d (ULS) MPa 145.5 (γM=1.1)

W (cm³) 50 I (cm⁴) 300

2) SLS — Deflection (Serviceability)

w (kN/m) 1.320 L (m) 3.200

E (GPa) 70 flimit (mm) 15.67

Ireq (cm⁴) 164.34 Ireq = 5·w·L⁴ / (384·E·flimit)

Δmax (mm) 8.58 Compliance ✅ OK (Δmax/flimit = 55%)

Internal forces (SLS): R = 2.112 kN, Vmax = 2.112 kN, Mmax = 1.690 kN·m [R = w·L/2, V = R,

M = w·L²/8]

3) ULS — Strength (Ultimate Limit State)

γQ,wind 1.5 wd (kN/m) 1.980 = γQ · w
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Md (kN·m) 2.534 σd (MPa) 50.69 = Md / W

Allowable (MPa) 145.45 = fy / γM1 Compliance ✅ OK (σd/allowable = 35%)

4) Formulas Used

w = |q| · B   (kN/m)   ;   I_req = 5 w L⁴ / (384 E f_limit)
Simple beam (2 supports, pinned):   R = wL/2,   V_max = R,   M_max = wL²/8
ULS: w_d = γ_Q · w   ;   σ_d = M_d / W

Deflection limit (EN 13830 5.7–5.8): L≤3 m → L/200; 3–7.5 m → 5 mm + L/300; L≥7.5 m →

L/250
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