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WHAT

- Reduction in number of National Choices (NDPs)
- Enhanced ease of use
- Variability and interdependence of climatic actions: Probabilistic basis and load combination factors
- Structural glass structures: Snow loads, wind actions and thermal actions
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Administrative (note: important for PTs) Phase 4

Progress report by PT x x x x x x x x x x x

Half yearly progress report (interim report) including latest (as-is) draft(s) by PT x x x x x

PT Invoicing of Milestone 0 pre-financing x

PT Invoicing of labour costs (Milestones 2, 3 and 4) x x x

preparation of consolidated report to EC/EFTA by TC250 mgt. group x x x x x x x x x

external audit of consolidated report to EC/EFTA x x x x x x

deadline submission of report to EC/EFTA by NEN and CEN x x x

EC/EFTA assesment of consolidated report x x x x x x

Task specific (the schedule represents the deadlines for these tasks) - Phase 4

Start of the Project Team x

General consultation activities in relation to the PT work x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

Preparation of first Draft by PT x x x x x

preparation of background document(s) by PT x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

Delivery of first Draft by PT to NEN x

Review of first Draft by SC or WG x x

Preparation of Second Draft by PT, taking into account comments from SC or WG x x x x x x x x x x x

Delivery of second draft by PT to NEN x

review by SC or WG x x

preparation of Final Draft by PT, taking into account comments from SC or WG x x x x x

Delivery of Final Draft by PT to NEN x

Commenting period for NSBs (Informal Enquiry) x x x

Preparation of Final document by PT, taking into account comments from NSBs x x x x

Delivery of Background document(s) by PT to NEN x

Delivery of Final document by PT to NEN x

End of the Project Team x

2019 2020 2021 2022



RECIPIENTS: Code writers

(Semi-probabilistic people)

Project directors
(Reliability-based people)

SCOPE: Summarize physical aspects 
of climatic actions and their 
probabilistic modelling

Point out issues in the 
calibration of g and y factors 
for climatic actions



Probabilistic 
modelling of 

structural safety 

Physical 
characteristics and 

modelling of 
climatic actions

Meteorological 
data

Statistical 
modelling of 

climatic actions on 
structures

Calibration of 
partial factors

Calibration of 
combination 

factors



11 pages

• Brief history

• EN1990 implementation

• Calibration



40 pages



The Alan G. 
Davenport Wind 
Loading Chain

Climatic Action 
Loading Chain









𝐺𝑅 = 1 + 𝑘 ∙ 4𝐼𝑣
2 + 𝜋

𝑛𝑜

𝑣𝑚
2 𝑆𝑣 𝑛𝑜

𝑝 = 𝑞𝑏 ∙ 𝑐𝑒 ∙ 𝑐𝑝 ∙ 𝑐𝑠𝑐𝑑

𝑐𝑒 = 𝑐𝐴𝐵𝐿 ∙ 1 + 7𝐼𝑢

𝑐𝑠𝑐𝑑 =
𝐺𝑅

1 + 7𝐼𝑢



104 pages



Reanalysis and Hindcasting





𝜒𝑝 = lim
𝑝→1

Pr 𝐹𝑥 𝑋 > 𝑝|𝐹𝑦 𝑌 > 𝑝

𝜒(𝑝) = 2 −
log(𝑃(𝐹𝑥 𝑋 < 𝑝, 𝐹𝑦 𝑌 < 𝑝)

log(𝑃(𝐹𝑥 𝑋 > 𝑝

ҧ𝜒 𝑝 =
)2log(𝑃(𝐹𝑥 𝑋 > 𝑝

൯log(𝑃(𝐹𝑥 𝑋 > 𝑝, 𝐹𝑦 𝑌 > 𝑝)
− 1

• 𝜒 > 0 and ҧ𝜒 = 1 asymptotically dependent variables with the increase of

𝜒 representing the increase in the strength of dependence;

• 𝜒 = 0 and ҧ𝜒 < 1 means asymptotic independence and the value of ҧ𝜒 determines

the strength of dependence within this class;

• 𝜒 = 0 and ҧ𝜒 = 0 asymptotically independent variables;

Correlation of climatic variables



Snow and Wind
NORWAY

Bergen                                           Oslo                                         Tromsø



Temperature and Wind

GERMANY

Bremen                                              Munich                                      Braunlage



Issues with climate changes

• Defining future climate

o In relation to what “past climate”?

o To what scale and with what degree of confidence?

• Does climate change impact on structures as it does on the environment?

• If so, how to account for it?





41 pages
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62 pages



𝒘 = 𝜽𝒘 ⋅ 𝒄𝒑 ⋅ 𝒄𝒈
𝟐 𝒛 ⋅ 𝒄𝒓

𝟐 𝒛 ⋅ 𝒄𝟎
𝟐 𝒛 ⋅ 𝒒𝒃





30 pages



SCALE                                          SHAPE

SCALE                                          SHAPE

PARENT

EXTREME VALUE



Y = 0.54

Y = 0.42 ÷ 0.46



Personal remarks (doubts)

- What degree of complexity in reliability calculations can be justified given the 
current level of uncertainty we have in the input variables?

- Where must we improve our input data?

- How to manage the discrepancies in Code factors when calibrated at the 
different levels?

- How broad a class of structures can be when the way the (climatic) action 
manifests itself rapidly changes from one structure to another?


