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Decoding “" ge"e’°f'°" Eurocode 7
Preparing for ’rhe: Eurocodes
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e 2no
generation of
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PREPARING FOR THE 2ND
ENERATION EUROCODES




Target audience for the 2n°
generation Eurocodes

» |In Europe — and in many other countries of the world
— structural and geotechnical design is governed by
the EN Eurocodes

» The 15t generation of EN Eurocodes was published
between 2002 and 2007 and are still current

» The 2"d generation Eurocodes will be published in the
mid 2020s

The Eurocodes are intended for use by designers,
clients, manufacturers, constructors, relevant authorities
(in exercising their dufies in accordance with national
or international regulations), educators, software
developers, and committees drafting standards for
related product, festing and execution standards.
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Infroduction to the Eurocodes (2"9 generation)



Overview of the 279 generation

Furocode suite

EN 1990
Basis of
design
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EN 1997
fiGeotechnical

EN 1991
Actions

EN 1998
Earthquake

o
®
O
o
o
)
@
=i
=
O
O
o
o)
0
N
Q
N
o
)
Tk
N
o
N
w
Q)
o
O
O
o
)
=1
X
il
r
&
>
=
@
)
o
D
(%]
@
=
D
aQ



2"d generation Eurocodes
Core geotechnical design standards

Basis of
structural and
geotechnical

design

EN 1990

Geotechnical design:

General rules
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EN 1997-1
Geotechnical design: Geotechnical design:
Ground Geotechnical
properties structures

EN 1997-2 EN 1997-3




2"d generation — transformation of
Eurocode 7 into 3 Parts

1st generation Eurocodes

EN 1997-2:
EN 1997-1: 2007
2004 Ground
General rules investigation
and testing

Parameter
Basis of = | derivation Calculation
. enera
'structural Basis of models
; 3 rules _—
design geotechnical Specific rules

design

- ENa1gg7-2: EN 1997-3:
202X 202X
and Ground Geotechnical
A . General rules . ‘
geotechnical properties structures

design

EN 19g97-1:
202X
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2nd generation Eurocodes



FEurocode: Basis of structural and
geotechnical design

Annex H ... vibration of footbridges - :

Bibliography_ §0 Introduction
A Basis of design for beari grapny §1 Scope §2 Normative references
Anex @ Basls of design for bearings §3 Terms, definitions and symbols
Annex F ... fatigue

‘ §4 General rules
Annex E ... robustness f §5 Principles of limit

Annex D Design state design

assisted by testing §6 Basic variables

/ = §7 Structural
= . analysis and design

EN 1990: 2023 - assisted by testing

§8 Verification
‘ by the partial

\ factor method
Annex C ‘
Reliability
analysis and
code
calibration Annexes A.3 to Annex A.1 General

A.6 (to follow) application and

. application for buildings
Annex B Technical

management measures Annex A.2 ... for bridges
for design and execution
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Eurocode 7 — Geotechnical design —
Part 1. General rules

Annex C Guideline on selection of §0 Introduction

Geotechnical Complexity Class §1 Scope
Bibliography
Annex B Contents of reports §2 Normative references
Annex A Characteristic value

S §3 Terms, definitions
determination procedure

and symbols

8§12 Reporting

SN

§11 Testing - / P
I

| FprEN 1997-1: 2024]

of design

§4 Basis of design

§10
Implementation
-
|

§9 Serviceability limit
states §5 Materials

§8 Ultimate limit states §7 Geotechnical analysis §6 Groundwater
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Eurocode 7 — Geotechnical design —
Part 2: Ground properties

Annex H Spacing and number of investigation locations §0 Introduction §3 Terms, definitions and symbols

Annex G ... cyclic, dynamic, and seismic - §1 Scope 4 Ground Model
Annex F ... stiffness and Bibliography §2 Normative 5
§5 Ground investigation

consolidation references
Annex E ... density index and strength §6 Description and
classification of the
Annex D Information ground
to be obtained from ‘
ground investigation ‘

Annex C Desk

studyand i FprEN 1997-2: 2024

§13 Reporting

properties

Annex B
Suitability and
applicability of
test methods
Annex A Ground §7.State,
Investigation Report physucall, and
chemical

§12 Thermal properties

8 St th
of the ground §8 Streng

§11 Groundwaterand  §10 Cyclic, dynamic, and

geohydraulic properties seismic properties §9 Stiffness, compressibility, and consolidation
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Eurocode 7 — Geotechnical design
— Part 3: Geotechnical structures

Annex F Reinforced fill Bibliography

Annex G
structures Ground

improvement

Annex E Anchors §4 Slopes, cuttings, and
Annex D Retaining embankments
structures
Annex C Piled §5 Spread
foundations foundations

——

§1-3 Scope/Normative
references/Terms etc.

Annex B Spread prEN 1997-3: 2022

foundations

! D—— — p— — —
\ §6 Piled
Annex A Slopes,\ foundations
cuttings, and
embankments

§12 Groundwater control
measures

§7 Retaining
structures

§11 Ground
improvement
§8 Anchors

§10 Reinforced §9 Reinforced fill
ground structures structures
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Changes planned following latest
public enquiries

EN 1990 Basis of structural and geotechnical design 1o
be sub-divided into:

» Part 1 - New structures (EN 1990-1)
» Part 2 - Assessment of existing structures (EN 1990-2)

Clause 10 of preN 1997-3 Geotechnical sfructures
“Reinforced ground structures” 1o be divided into:

» Soil nailed structures (Clause 10)
» Rock bolts and surface support (Clause 11)
» (later clause numbers to be bumped by 1)
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Key technical

changes In
EN 1990

PREPARING FOR THE 2ND
ENERATION EUROCODES




Limit states

failure of the structure or the ground, or any part of them
including supports and foundations, by

* rupture

» excessive deformation

« transformation into a mechanism

» buckling

loss of static equilibrium of the structure or any part of it

failure of the ground by hydraulic heave, internal erosion, or
piping caused by excessive hydraulic gradient

failure caused by fatigue

failure caused by vibration

failure caused by other fime-dependent effects

STR/GEO

PaAIasal SIUBL IV “P4T XLUS2099 £20Z-5002@ £ 9P020.In3 Buipodaq



No single Design Approach —even |

a counitry! (Bond and Harris, 2008)
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Verification of ultimate limit states

Ultimate limit states must be verified using:

Eq < Ry

For ultimate limit states caused by excessive deformation:

Eq < CquLs
Factor may be applied to actions: Factors may be applied to material
properties:

Verification Cases 1-3 Material factor approach

(Factored actions) (MFA)

or to effects of actions: or to resistance:

Verification Case 4 Resistance factor approach
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Partial factors for fundamental design
situations (general application)

Type Group  Symbol Resulting Struct- Static equilibrium Geotechnical
effect ural* and uplift** design

VCI VC2(a)  VC2(b) VC3 VC4

Permanent Al 7 unfavourable/
action (G water 4,  destabiizing
, G, is not

All
VG.stb stabilizing factored
Water YGw.stb

(All) 76 fav favourable
Prestressing (Py) ”»

Variable All 7

action (Qd  wqter unfavourable

7aw On

(All) Yot favourable effects
Effects-of-actions (E) 7% unfavourable

7 Is not applied
Yefav favourable

*Also used for geotechnical design; **Less favourable outcome of (a) and (b) applies
Values taken from preEN 1990:2022, Annex A.1

PaAIasal SIUBL IV “P4T XLUS2099 £20Z-5002@ £ 9P020.In3 Buipodaq



Partial factors for fundamental design
situations (ground properties)

Soil
Shear strength in effective stress analysis () Vit

Coefficient of peak friction (tan ¢ 1.25 ky,

IO) 7/’ron¢>,p

Peak effective cohesion (c',) Yoo

Coefficient of friction at critical state (tan ¢/,) Vieres 11k,

Coefficient of residual friction (tan ¢/,) s

Shear strength in fotal stress analysis (c,) Yeu 1.4k,
Rock

Unconfined compressive strength (q,) Yau Same as y,

Shear strength of rock (z) @ 1.25 ky,

Unconfined compressive strength of rock (q,) Yau 1.4 ky,

Discontinuities

PaAIasal SIUBL IV “P4T XLUS2099 £20Z-5002@ £ 9P020.In3 Buipodaq

Shear strength of rock disconfinuities (zy) Vedlis 0 1.25 ky,
Coefficient of residual friction (tfan ¢';,) Fsein ' 1.1 ky,




qguences of failure

Extreme Huge Additional provisions can be needed

High Very great  people assemble 1.1 4.3
e.g. grandstands,
concert halls

Medium Consider- people normally
able enter
e.g. residential and
office buildings

people do not
normally enter
e.g. agricultural
buildings, storage
buildings

PaAIasal sIYBL IV “P4T XLUSD099 £202-50020 £ 9P020IN3 Buiposeq

CCO Lowest Verylow Insignificant Alternative provisions may be used

*CC is chosen based on the more severe of these two columns




Technical management measures

See relevant
execution

DQL2 DCL2 sfandards IL2

Normol Advanced design Normal independent Normal independent

CCl1 DQLI DCLI ILT
Lower Simple design Self-checking Self-checking

*Defined nationally
Additional project-specific requirements may be as specified by the relevant authority or, where not
specified, agreed for a specific project by the relevant parties
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Timetable for

adopftion

PREPARING FOR THE 2ND
ENERATION EUROCODES




Timeline (as of September 2023)

[l Published Eurocode (EN)

EN 1997-1 EN 1990-1
EN 1990 EN 1997-2 EN 1990-2

i i EN 1997-3 i

Apr Jul O¢t |Jan Apr Jul Oct Jan Apr | Jul Jan Apr Jul Jan Apr Jul Oct

2022 2023 2024 2025 2026

FprEN 1990 FprEN 1997-1 FprEN 1997-3 FprEN 1990-1
FprEN 1997-2 FprEN 1990-2

[ Formal Vote document (FprEN)
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Summary of
Key points

PREPARING FOR THE 2ND
ENERATION EUROCODES




Improvements in 2nd generation ...
EN 1990 Basis of ... design

>

>

Simplification of EQU, STR, and GEO

» Improves treatment of combined ultimate limit states
Catering for non-linearity and coupling

» Incorporates basis of geotechnical design into EN 1990

» Better treatment of non-linear structural design
Verification Cases (VCs 1-4)

» Simple packaging of complicated loading conditions
Simpler presentation of combinations of actions

» Greater clarity in the text
Water actions

» Clear specification of probabilities of exceedance

Management measures to achieve the intended
structural reliability

» Flexible system that caters for national preferences
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Improvements in 2nd generation ...
EN 1997 Geofechnical design

» Organizational changes to Eurocode 7
» Clearer layout aids ease-of-navigation
» Greater consistency with EN 1990 aids ease-of-use
» No more Design Approaches!
» Simpler choice of partial factors
» Material Factor or Resistance Factor Approach
» Catering for different groundwater conditions
» Better specification of groundwater pressures
» Separating consequence from hazard

» Clear distinction between consequence of failure
and complexity of the ground

» Geotechnical Categories now drive meaningful
decisions
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Decoding * Eurocodes

Preparing for the 2ndad
generation Eurocodes

WWW.GEOCENTRIX.CO.UK
WWW.DECODINGEUROCODE/Z.COM



http://www.geocentrix.co.uk/
http://www.decodingeurocode7.com/
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