
 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 DRAFT 
prEN 1997-1 
  

 
 September 2022 

ICS 91.010.30; 93.020 Will supersede EN 1997-1:2004         

English Version 

 Eurocode 7: Geotechnical design  - Part 1: General rules  

Eurocode 7: Calcul géotechnique - Partie 1: Règles 
générales 

 Eurocode 7: Entwurf, Berechnung und Bemessung in 
der Geotechnik - Teil 1: Allgemeine Regeln 

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee 
CEN/TC 250. 
 
If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations 
which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 
 
This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other 
language made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC 
Management Centre has the same status as the official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, 
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and 
United Kingdom. 
 
Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are 
aware and to provide supporting documentation. 
 
Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without 
notice and shall not be referred to as a European Standard. 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N  
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

CEN-CENELEC Management Centre:  Rue de la Science 23,  B-1040 Brussels 

© 2022 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. prEN 1997-1:2022 E 

Fp
rE

N
 1

99
7-

1 
- P

re
vi

ew
 o

nl
y 

C
op

y 
vi

a 
IL

N
A

S 
e-

Sh
op



prEN 1997-1:2022 (E) 

2 

Contents Page 

European foreword ....................................................................................................................................................... 4 

0 Introduction ...................................................................................................................................................... 5 

1 Scope .................................................................................................................................................................... 8 
1.1 Scope of prEN 1997-1 ..................................................................................................................................... 8 
1.2 Assumptions ...................................................................................................................................................... 8 

2 Normative references .................................................................................................................................... 9 

3 Terms, definitions and symbols ................................................................................................................. 9 
3.1 Terms and definitions ................................................................................................................................... 9 
3.2 Symbols and abbreviations ...................................................................................................................... 17 

4 Basis of design ............................................................................................................................................... 21 
4.1 General rules .................................................................................................................................................. 21 
4.2 Principles of limit state design ................................................................................................................ 28 
4.3 Basic variables .............................................................................................................................................. 32 
4.4 Verification by the partial factor method ............................................................................................ 38 
4.5 Verification by prescriptive rules .......................................................................................................... 41 
4.6 Verification by testing ................................................................................................................................ 42 
4.7 Verification by the Observational Method .......................................................................................... 42 

5 Materials .......................................................................................................................................................... 43 
5.1 Ground ............................................................................................................................................................. 43 
5.2 Engineered fill ............................................................................................................................................... 43 
5.3 Geosynthetics................................................................................................................................................. 43 
5.4 Grout ................................................................................................................................................................. 43 
5.5 Plain and reinforced concrete ................................................................................................................. 44 
5.6 Steel ................................................................................................................................................................... 44 
5.7 Timber .............................................................................................................................................................. 45 
5.8 Masonry ........................................................................................................................................................... 45 

6 Groundwater .................................................................................................................................................. 45 
6.1 General ............................................................................................................................................................. 45 
6.2 Properties of groundwater ....................................................................................................................... 46 
6.3 Measurements ............................................................................................................................................... 46 
6.4 Representative values of groundwater pressures ........................................................................... 47 
6.5 Design values of groundwater pressures ............................................................................................ 49 
6.6 Groundwater in freezing conditions ..................................................................................................... 50 

7 Geotechnical analysis ................................................................................................................................. 50 
7.1 Calculation models ...................................................................................................................................... 50 
7.2 Model factors ................................................................................................................................................. 53 

8 Ultimate limit states .................................................................................................................................... 53 
8.1 Type of ultimate limit states .................................................................................................................... 53 
8.2 Procedure for numerical models............................................................................................................ 60 

9 Serviceability limit states .......................................................................................................................... 63 
9.1 General ............................................................................................................................................................. 63 
9.2 Serviceability criteria ................................................................................................................................. 63 
9.3 Calculation of ground movements ......................................................................................................... 64 

Fp
rE

N
 1

99
7-

1 
- P

re
vi

ew
 o

nl
y 

C
op

y 
vi

a 
IL

N
A

S 
e-

Sh
op



prEN 1997-1:2022 (E) 

3 

9.4 Structural aspects ......................................................................................................................................... 65 
9.5 Hydraulic aspects ......................................................................................................................................... 65 

10 Implementation of design .......................................................................................................................... 65 
10.1 General ............................................................................................................................................................. 65 
10.2 Supervision of execution ............................................................................................................................ 67 
10.3 Inspection ........................................................................................................................................................ 67 
10.4 Monitoring ....................................................................................................................................................... 68 
10.5 Maintenance ................................................................................................................................................... 69 
10.6 Application of Observational Method ................................................................................................... 70 

11 Testing .............................................................................................................................................................. 70 
11.1 General ............................................................................................................................................................. 70 
11.2 Testing to determine ground properties ............................................................................................. 71 
11.3 Testing to determine parameters for use in design ......................................................................... 71 
11.4 Testing to verify resistance ....................................................................................................................... 72 
11.5 Testing to control quality .......................................................................................................................... 72 
11.6 Testing to determine geotechnical behaviour ................................................................................... 72 

12 Reporting ......................................................................................................................................................... 72 
12.1 General ............................................................................................................................................................. 72 
12.2 Ground Investigation Report .................................................................................................................... 73 
12.3 Geotechnical Design Report ...................................................................................................................... 74 
12.4 Geotechnical Construction Record ......................................................................................................... 75 
12.5 Geotechnical test reports ........................................................................................................................... 75 

Annex A (informative)  Characteristic value determination procedure ................................................. 76 

Annex B (informative)  Limiting values of structural deformation and ground movement ........... 83 

Annex C (normative)  Additional requirements and recommendations for reporting ..................... 89 

Annex D (informative)  Guideline on selection of Geotechnical Complexity Class ............................. 98 

Bibliography .............................................................................................................................................................. 101 

 
  

Fp
rE

N
 1

99
7-

1 
- P

re
vi

ew
 o

nl
y 

C
op

y 
vi

a 
IL

N
A

S 
e-

Sh
op



prEN 1997-1:2022 (E) 

4 

European foreword 

This document (prEN 1997-1:2022) has been prepared by Technical Committee CEN/TC 250 “Structural 
Eurocodes”, the secretariat of which is held by BSI. CEN/TC 250 is responsible for all Structural 
Eurocodes and has been assigned responsibility for structural and geotechnical design matters by CEN. 

This document will partially supersede EN 1997-1:2004. Some content is migrated into prEN 1990:2021. 

The first generation of EN Eurocodes was published between 2002 and 2007. This document forms part 
of the second generation of the Eurocodes, which have been prepared under Mandate M/515 issued to 
CEN by the European Commission and the European Free Trade Association. 

The Eurocodes have been drafted to be used in conjunction with relevant execution, material, product 
and test standards, and to identify requirements for execution, materials, products and testing that are 
relied upon by the Eurocodes. 

The Eurocodes recognize the responsibility of each Member State and have safeguarded their right to 
determine values related to regulatory safety matters at national level through the use of National 
Annexes. 
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0 Introduction 

0.1 Introduction to the Eurocodes 

The Structural Eurocodes comprise the following standards generally consisting of a number of Parts: 

— EN 1990, Eurocode: Basis of structural and geotechnical design 

— EN 1991, Eurocode 1: Actions on structures 

— EN 1992, Eurocode 2: Design of concrete structures 

— EN 1993, Eurocode 3: Design of steel structures 

— EN 1994, Eurocode 4: Design of composite steel and concrete structures 

— EN 1995, Eurocode 5: Design of timber structures 

— EN 1996, Eurocode 6: Design of masonry structures 

— EN 1997, Eurocode 7: Geotechnical design 

— EN 1998, Eurocode 8: Design of structures for earthquake resistance 

— EN 1999, Eurocode 9: Design of aluminium structures 

— New parts are under development, e.g. Eurocode for design of structural glass 

The Eurocodes are intended for use by designers, clients, manufacturers, constructors, relevant 
authorities (in exercising their duties in accordance with national or international regulations), 
educators, software developers, and committees drafting standards for related product, testing and 
execution standards. 

NOTE Some aspects of design are most appropriately specified by relevant authorities or, where not specified, 
can be agreed on a project-specific basis between relevant parties such as designers and clients. The Eurocodes 
identify such aspects making explicit reference to relevant authorities and relevant parties. 

0.2 Introduction to EN 1997 Eurocode 7 

EN 1997 consists of a number of parts: 

— EN 1997-1, Geotechnical design – Part 1: General rules  

— EN 1997-2, Geotechnical design – Part 2: Ground properties 

— EN 1997-3, Geotechnical design – Part 3: Geotechnical structures 

EN 1997 standards establish additional principles and requirements to those given in EN 1990 for the 
safety, serviceability, robustness, and durability of geotechnical structures. 

Design and verification in EN 1997 (all parts) are based on the partial factor method or other reliability-
based methods, prescriptive rules, testing, or the observational method. 
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0.3 Introduction to prEN 1997-1 

prEN 1997-1 establish additional principles and requirements to those given in EN 1990 for the safety, 
serviceability, robustness, and durability of geotechnical structures. 

Design and verification in prEN 1997-1:2022 are based on the partial factor method, prescriptive rules, 
testing, or the observational method. 

0.4 Verbal forms used in the Eurocodes 

The verb “shall" expresses a requirement strictly to be followed and from which no deviation is 
permitted in order to comply with the Eurocodes. 

The verb “should” expresses a highly recommended choice or course of action. Subject to national 
regulation and/or any relevant contractual provisions, alternative approaches could be used/adopted 
where technically justified. 

The verb “may" expresses a course of action permissible within the limits of the Eurocodes. 

The verb “can" expresses possibility and capability; it is used for statements of fact and clarification of 
concepts. 

0.5 National annex for prEN 1997-1 

National choice is allowed in this standard where explicitly stated within notes. National choice includes 
the selection of values for Nationally Determined Parameters (NDPs). 

The national standard implementing prEN 1997-1:2022 can have a National Annex containing all 
national choices to be used for the design of buildings and civil engineering works to be constructed in 
the relevant country. 

When no national choice is given, the default choice given in this standard is to be used. 

When no national choice is made and no default is given in this standard, the choice can be specified by 
a relevant authority or, where not specified, agreed for a specific project by appropriate parties. 

National choice is allowed in prEN 1997-1:2022 through the following clauses: 

3.1 Table 3.1 4.1.2.2 Table 4.1 

4.1.2.3 Table 4.2 4.1.3 Table 4.3 

4.1.8 Table 4.4 4.2.3 Table 4.5 

4.2.4 Table 4.6 4.4.3 Table 4.7 

4.4.3 Table 4.8 7.1.2 Table 7.1 

8.2 Table 8.1 12.1 Table 12.1 

A.4 Table A.2 A.4 Table A.3 

D.3 Table D.1 E.3 Table E.1 

E.3 Table E.2   
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National choice is allowed in prEN 1997-1:2022 on the application of the following informative 
annexes: 

Annex A Annex B Annex D  

The National Annex can contain, directly or by reference, non-contradictory complementary 
information for ease of implementation, provided it does not alter any provisions of the Eurocodes. 
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