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EN 1991 “Eurocode 1: 
Actions on structures”
Nick Malakatas, Mungo Stacy, Francesco Ricciardelli
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Design example: agenda

• Case study – building example

• Permanent actions

• Imposed loads

• Snow load

• Wind load



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

Online workshop, 3-5 June 2025 

Case study – building example
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Case study – building example

• 8 storeys

• 21m x 45m 
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Navigation

Design example:

• fs,cc = 1,0NDP

Benefit / change of 

second-generation 

Eurocode
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Design example: agenda

• Case study – building example

• Permanent actions

• Imposed loads

• Snow load

• Wind load
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EN 1991-1-1

Content grouped into single 

clauses for self-weight and 

for imposed loads
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Permanent actions: EN 1991-1-1
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Permanent actions: EN 1991-1-1

Annex A

• Lightweight concrete slabs: 12,5 kN/m3

• Slab depth = 130mm

• Slab weight = 1.625 kN/m2

Informative
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Permanent actions: EN 1991-1-1

Annex A

• Structural steel: 78,5 kN/m3

• Assume IPE 400 beam section

• A = 84,46 cm2

• Beam weight = 0,663 kN/m

Informative
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Permanent actions: EN 1991-1-1

Make additions for flooring, 

finishes, coverings, etc. 

(elements other than 

structural)

Terminology updated to 

provide consistency 

(see EN 1990)
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Design example: agenda

• Case study – building example

• Permanent actions

• Imposed loads

• Snow load

• Wind load
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Imposed loads: EN 1991-1-1
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Imposed loads: EN 1991-1-1

Single combined table including 

categories and values for all categories

Additional categories for garages, stairs, 

terraces, etc.
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Imposed loads: EN 1991-1-1

Table 6.1

Office floor loading:

• qk: 3,0 kN/m2

• Qk: 3,0 kN
NDP
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Imposed loads: EN 1991-1-1

Table 6.1

Roof loading:

• qk: 0,4 kN/m2

• Qk: 1,0 kN
NDP
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Imposed loads: EN 1991-1-1

Terminology updated to 

remove ambiguity about 

movable partitions

Partitions
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Imposed loads: EN 1991-1-1

Partitions

• Set partition weight 

Qk,p ≤ 1 kN/m

• qk,p = 0,4 kN/m2

• Additive to floor load

NDP
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Imposed loads: EN 1991-1-1

Reduction factors

Terminology updated to 

remove ambiguity about 

loaded area / tributary 

area
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Imposed loads: EN 1991-1-1

Reduction factor: floors

• A = 54 m2

• a = 0,69

(for beam C1-2)

NDP

Tributary area A

for beam C1-2

= 9,0 x 6,0 = 54 m2

Formula simplified: all 

countries using the factor 

used the same value for 0
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Imposed loads: EN 1991-1-1

Reduction factor: columns

NDP

Formula simplified: all 

countries using the factor 

used the same value for 0

qk n n qk n Cumulative

0,4 0 1.000 0.40 0.4

3,4 1 1.000 3.40 3.8

3,4 2 1.000 3.40 7.2

3,4 3 0.900 3.06 10.3

3,4 4 0.850 2.89 13.2

3,4 5 0.820 2.79 15.9

3,4 6 0.800 2.72 18.7

3,4 7 0.786 2.67 21.3
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Imposed loads: EN 1991-1-1

Application of loads Clarification on simplified load 

arrangement

Design of this floor structure
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Design example: agenda

• Case study – building example

• Permanent actions

• Imposed loads

• Snow load

• Wind load
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Snow load: 
EN 1991-1-3

Terminology updated to 

align with other 

international standards
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Snow load: 
EN 1991-1-3

Fundamental design 

situation used for 

unbalanced snow load

Accidental design 

situation used for 

exceptional snow loads
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Snow load: 
EN 1991-1-3

Design example:

• sk = 0,5 kN/m2

(from national snow map)

NDP



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

Online workshop, 3-5 June 2025 

Snow load: 
EN 1991-1-3

Design example:

• fs,cc = 1,0NDP

Climate change 

provisions included
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Snow load: 
EN 1991-1-3

Design example:

• fs,cc = 1,0NDP

Climate change 

provisions included

Example factor of change maps*

(dependent on climate change scenario)

* Croce, Formichi and Landi, Climate Change: Impacts on Climatic Actions and Structural 

Reliability, Applied Sciences, 2019, doi:10.3390/app9245416
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Snow load: 
EN 1991-1-3
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Snow load: 
EN 1991-1-3

Design example:

• Ce = 1,0NDP

Terrain categories 

linked to EN 1991-1-4
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Snow load: 
EN 1991-1-3

Design example:

• Ct = 1,0NDP

Cases added where 

thermal coefficient may 

be higher or lower than 

unity
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Snow load: 
EN 1991-1-3

Design example:

• L = 45 m

• W = 21 m

• Lc = 32,2 m

• For Lc ≤ 50 m,

Ce,F = Ce = 1,0

• 1 = 0,8

• s = 1 Ct sk = 0,8 x 1,0 x 0,5 = 0,4 kN/m2



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

Online workshop, 3-5 June 2025 

Snow load: 
EN 1991-1-3

Design example:

• Panel size = 1,5 m x 2,0 m

• Tilt angle = 10 °

• h = 1,5 sin(10 °)

  = 0,26 m

• sk /  = 0,5 / 2,0 = 0,25 m

• P = 0,26 / 0,25 = 1,04 limit to 1,0

• s = P Ct sk = 1,0 x 1,0 x 0,5 = 0,5 kN/m2

NDP

Cases added e.g. 

covering photovoltaic 

solar panels
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Snow load: 
EN 1991-1-3

Design example:

• Parapet height hp = 1,1 m

• b = L = 45 m

• ls = 4 x 1,1 / 1,0 = 4,4 m

• 7 = 0,8 / 1,0 x 2 x 45 / 4,4 = 16,4

• Check limit = 0,8 / 1,0 x 1,1 / 0,25 = 3,5 governs

• 7 = 3,5

Local effects brought 

into main text
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Design example: agenda

• Case study – building example

• Permanent actions

• Imposed loads

• Snow load

• Wind load
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Wind load: 
EN 1991-1-4

Navigation: overview 

of main provisions
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Wind load: 
EN 1991-1-4

Figure 5.1

• Aspects illustrated in this 

example
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Wind load: 
EN 1991-1-4

Design example:

• vb0 = 30 m/s

(from national 

wind map)
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Wind load: 
EN 1991-1-4

Design example:

• fw,cc = 1,0NDP

Climate change 

provisions included
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Wind load: 
EN 1991-1-4

Design example:

• fw,cc = 1,0NDP

Climate change 

provisions included

Example factor of change maps*

(dependent on climate change scenario)

* Croce, Formichi and Landi, Climate Change: Impacts on Climatic Actions and Structural 

Reliability, Applied Sciences, 2019, doi:10.3390/app9245416
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Wind load: 
EN 1991-1-4

Calculation of mean velocity pressure
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Wind load: 
EN 1991-1-4

Calculation of terrain roughness

Key values provided in table form

NDP
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Wind load: 
EN 1991-1-4

Calculation of 

terrain roughness

Design example:
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Wind load: 
EN 1991-1-4

Calculation of 

mean velocity pressure

Design example:
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Wind load: 
EN 1991-1-4

Calculation of 

turbulence intensity

Design example:

NDP
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Wind load: 
EN 1991-1-4

Calculation of 

peak velocity pressure

Design example:
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Wind load: 
EN 1991-1-4

Use of pressure coefficients

Main text contains general procedures

Structure-specific coefficients in Annexes
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Wind load: 
EN 1991-1-4

Use of pressure coefficients
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Wind load: 
EN 1991-1-4

Use of pressure coefficients

Structure-specific coefficients in Annexes
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Wind load: 
EN 1991-1-4

Reference height
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Wind load: 
EN 1991-1-4

Reference height

Simple option for simple cases

More complex option where refinement 

gives economy
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Wind load: 
EN 1991-1-4

Reference height: design example




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Wind load: 
EN 1991-1-4

External pressure coefficients



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

Online workshop, 3-5 June 2025 

Wind load: 
EN 1991-1-4

External pressure coefficients: design example




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Wind load: 
EN 1991-1-4

External pressure coefficients: design example





Values of cpe
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Wind load: 
EN 1991-1-4

Internal pressure coefficients: design example
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Wind load: 
EN 1991-1-4

External and internal pressure coefficients: design example





Values of cpe, cpi
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Wind load: 
EN 1991-1-4

Structural factor

Main text contains general procedures

Structure-specific coefficients in Annexes



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

Online workshop, 3-5 June 2025 

Wind load: 
EN 1991-1-4

Structural factor: Annex E

Structure-specific coefficients in Annexes

Informative
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Wind load: 
EN 1991-1-4

Structural factor: design 

example

• h=33m, b=21m, csd = 0,94

• h=33m, b=45m, csd = 0,87
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Wind load: 
EN 1991-1-4

Calculation of pressure coefficients: design example

Combining qp, cpe or cpi, csd:

Pressures (to be multiplied by area to obtain force):
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Wind load: 
EN 1991-1-4




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Design example: agenda

• Case study – building example

• Permanent actions

• Imposed loads

• Snow load

• Wind load

Permission to reproduce extracts from British Standards is granted by BSI Standards Limited (BSI). No other use of this material is permitted. 

British Standards can be obtained from BSI Knowledge knowledge.bsigroup.com 



Thank you!

Mungo Stacy

Vice-chair of CEN/TC 250/SC 1
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