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Serviceability check

Dead load:  g = 1.50 kN/m

Imposed roof load:  q = 2.80 kN/m

Snow load:  s = 1.80   kN/m 

EN AW 6005-T6

l=2.8m

Cosmos Aluminium profile
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Serviceability limit state

▪ Serviceability limit state- Load combination 

𝐸𝑑 = ′𝛾G𝐺𝑘′ + ′𝛾Q𝑄𝑘,1′ + ′𝛾Q𝜓0.2𝑄𝑘,2′ = 1.00 × 1.5 + 1.00 × 2.8 + 0.7 × 1.00 × 1.80 ⇒

𝑤 =
5 × 𝑞 × 𝐿4

384 × 𝐸 × 𝐼

𝐸𝑑 = 5.56 𝑘𝑁/𝑚

𝑤 =
5 × 𝐸𝑑 × 𝐿4

384 × 𝐸 × 𝐼𝑦𝑦

Simply supported beam/ Uniform distributed load 

▪ Maximum deflection w
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Limits

𝑤𝑚𝑎𝑥 =
𝑙

360
=

2800

360
= 7.7 𝑚𝑚
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Moment of inertia

𝐼𝑦𝑦 =
5 × 𝐸𝑑 × 𝐿4

384 × 𝐸 × 𝑤
=

5 × 8.9 × 40004

384 × 70.000 × 7.77
⇒ 𝐼𝑦𝑦−𝑟𝑒𝑞 = 8.255 × 106𝑚𝑚4

𝐼𝑦𝑦−𝐼140 = 8.82438 × 106𝑚𝑚4

▪ Required moment of inertia

▪ Cross section moment of inertia
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Material

▪ Material properties

𝜀 =
250

200
⇒ 𝜀 = 1.12

EN AW 6005A-T6/ Class A
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Local buckling

𝛽 =
𝑏𝑓

𝑡𝑓

=
37

10
= 3.7 ▪ Outstand

▪ Slenderness limit

𝛽3 = 6 × 𝜀 = 6 × 1.12 = 6.72

𝛽 ≤ 5.04 → 𝐹𝑙𝑎𝑛𝑔𝑒 𝐶𝑙𝑎𝑠𝑠 2

𝛽2 = 4.5 × 𝜀 = 4.5 × 1.12 = 5.04

EN 1999-1-1:2023/ Table 8.1 
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Local buckling

𝛽 = 0.4 ×
ℎ𝑤

𝑡𝑤

=
112

8
= 5.6 ▪ Web

▪ Slenderness limit

𝛽3 = 22 × 𝜀 = 22 × 1.12 = 24.64

𝛽 ≤ 17.92 → 𝐹𝑙𝑎𝑛𝑔𝑒 𝑐𝑙𝑎𝑠𝑠 2

𝛽2 = 16 × 𝜀 = 16 × 1.12 = 17.92

EN 1999-1-1:2023/ Table 8.1 



11 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Ultimate limit state

Verification against bending moment

𝐸𝑑 = ′𝛾G𝐺𝑘′ + ′𝛾Q𝑄𝑘,1′ + ′𝛾Q𝜓0.2𝑄𝑘,2′ = 1.35 × 1.5 + 1.50 × 2.8 + 0.5 × 1.50 × 1.80 ⇒

𝐸𝑑 = 7.575 𝑘𝑁/𝑚

M𝐸𝑑 = M𝑚𝑎𝑥 =
𝑞 × 𝑙2

8
=

7.575 × 2.82

8
⇒ 𝑀𝐸𝑑 = 7.4235 𝑘𝑁𝑚
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Simplified procedure

EN1999-1-1:2023/ 8.4

M𝑅𝑑 =
𝜌𝑚𝑖𝑛 × 𝑊𝑒𝑙 × 𝑓o

𝛾𝛭1
N𝑅𝑑 =

𝜌𝑚𝑖𝑛 × Αg × 𝑓o

𝛾𝛭1

Alternative to the general procedure
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Reduction factor ρ

ρmin reduction factor ρc according to EN1999-1-1: 2023/ 8.1.5 for the most slender part of the 

cross-section, e.g. the part with the largest value of (β3 – β)/(β3 – β2), 

 β: slenderness parameter for the most critical section part  (EN1999-1-1:2023/ 8.1.4.3)

           β2, β3: limiting values for that same part (EN1999-1-1:2023/ Table 8.1) 

Ag area of the gross cross-section 

Wel section modulus of the gross cross-section 

fo characteristic value of strength  (EN1999-1-1: 2023/ 8.1.2) 

γM1 partial factor (EN1999-1-1: 2023/ 8.1.3) 
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Bending moment resistance

M𝑅𝑑 =
𝜌𝑚𝑖𝑛 × 𝑊𝑒𝑙 × 𝑓o

𝛾𝛭1
=

1.00 × 𝑊𝑒𝑙 × 200

1.1
= 111 𝑘𝑁𝑚 >

If β ≤ β3 for all cross-section parts then ρmin should be taken equal to 1. 

𝛽 =
𝑏𝑓

2 × 𝑡𝑓
=

180

2 × 12
= 7.5 = β3 → ρmin=1

76.0725 𝑘𝑁𝑚



Thank you!
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