
 
 - 1 - 

DIN EN 1997-3:2022-10 (E) 
Erscheinungsdatum: 2022-09-16 
 
Eurocode 7: Geotechnical design - Part 3: Geotechnical structures; English version 
prEN 1997-3:2022 
 
 
Contents            Page 
 
 

European foreword ...........................................................................................................................................10 

0 Introduction ..........................................................................................................................................11 

1 Scope ........................................................................................................................................................14 
1.1 Scope of prEN 1997-3 .........................................................................................................................14 
1.2 Assumptions ..........................................................................................................................................14 

2 Normative references ........................................................................................................................14 

3 Terms, definitions, and symbols ....................................................................................................15 
3.1 Terms and definitions .......................................................................................................................15 
3.2 Symbols and abbreviations .............................................................................................................29 

4 Slopes, cuttings, and embankments .............................................................................................44 
4.1 Scope and field of application .........................................................................................................44 
4.2 Basis of design ......................................................................................................................................44 
4.3 Materials .................................................................................................................................................47 
4.4 Groundwater .........................................................................................................................................48 
4.5 Geotechnical analysis ........................................................................................................................49 
4.6 Ultimate limit states ...........................................................................................................................52 
4.7 Serviceability limit states .................................................................................................................53 
4.8 Implementation of design ................................................................................................................54 
4.9 Testing .....................................................................................................................................................55 
4.10 Reporting ...............................................................................................................................................55 

5 Spread foundations ............................................................................................................................55 
5.1 Scope and field of application .........................................................................................................55 
5.2 Basis of design ......................................................................................................................................55 
5.3 Materials .................................................................................................................................................61 
5.4 Groundwater .........................................................................................................................................61 
5.5 Geotechnical analysis ........................................................................................................................62 
5.6 Ultimate limit states ...........................................................................................................................71 
5.7 Serviceability limit states .................................................................................................................77 
5.8 Implementation of design ................................................................................................................79 
5.9 Testing .....................................................................................................................................................79 
5.10 Reporting ...............................................................................................................................................80 

6 Piled foundations ................................................................................................................................80 
6.1 Scope and field of application .........................................................................................................80 
6.2 Basis of design ......................................................................................................................................80 
6.3 Materials .................................................................................................................................................85 
6.4 Groundwater .........................................................................................................................................86 
6.5 Geotechnical analysis ........................................................................................................................87 
6.6 Ultimate limit states ...........................................................................................................................97 
6.7 Serviceability limit states .............................................................................................................. 111 
6.8 Implementation of design ............................................................................................................. 112 
6.9 Testing .................................................................................................................................................. 113 
6.10 Reporting ............................................................................................................................................ 116 

7 Retaining structures ....................................................................................................................... 117 
7.1 Scope and field of application ...................................................................................................... 117 



 
 - 2 - 

7.2 Basis of design .................................................................................................................................. 117 
7.3 Materials ............................................................................................................................................. 120 
7.4 Groundwater ..................................................................................................................................... 121 
7.5 Geotechnical analysis ..................................................................................................................... 122 
7.6 Ultimate limit states ....................................................................................................................... 127 
7.7 Serviceability limit states ............................................................................................................. 133 
7.8 Implementation of design............................................................................................................. 133 
7.9 Testing ................................................................................................................................................. 135 
7.10 Reporting ............................................................................................................................................ 135 

8 Anchors ............................................................................................................................................... 135 
8.1 Scope and field of application ..................................................................................................... 135 
8.2 Basis of design .................................................................................................................................. 136 
8.3 Materials ............................................................................................................................................. 139 
8.4 Groundwater ..................................................................................................................................... 140 
8.5 Geotechnical analysis ..................................................................................................................... 140 
8.6 Ultimate limit states ....................................................................................................................... 140 
8.7 Serviceability limit states ............................................................................................................. 143 
8.8 Implementation of design............................................................................................................. 145 
8.9 Testing ................................................................................................................................................. 146 
8.10 Reporting ............................................................................................................................................ 148 

9 Reinforced fill structures .............................................................................................................. 149 
9.1 Scope and field of application ..................................................................................................... 149 
9.2 Basis of design .................................................................................................................................. 150 
9.3 Materials ............................................................................................................................................. 154 
9.4 Groundwater ..................................................................................................................................... 162 
9.5 Geotechnical analysis ..................................................................................................................... 162 
9.6 Ultimate limit states ....................................................................................................................... 170 
9.7 Serviceability limit states ............................................................................................................. 176 
9.8 Implementation of design............................................................................................................. 176 
9.9 Testing ................................................................................................................................................. 177 
9.10 Reporting ............................................................................................................................................ 178 

10 Ground reinforcing elements ...................................................................................................... 179 
10.1 Scope and field of application ..................................................................................................... 179 
10.2 Basis of design .................................................................................................................................. 179 
10.3 Materials ............................................................................................................................................. 183 
10.4 Groundwater ..................................................................................................................................... 187 
10.5 Rock bolts and rock anchors ....................................................................................................... 188 
10.6 Soil Nails .............................................................................................................................................. 210 
10.7 Wire mesh .......................................................................................................................................... 215 
10.8 Sprayed concrete ............................................................................................................................. 218 
10.9 Facing element .................................................................................................................................. 220 
10.10 Reporting ............................................................................................................................................ 221 

11 Ground improvement..................................................................................................................... 221 
11.1 Scope and field of application ..................................................................................................... 221 
11.2 Basis of design .................................................................................................................................. 222 
11.3 Materials ............................................................................................................................................. 229 
11.4 Groundwater ..................................................................................................................................... 232 
11.5 Geotechnical analysis ..................................................................................................................... 233 
11.6 Ultimate limit states ....................................................................................................................... 237 
11.7 Serviceability limit states ............................................................................................................. 241 
11.8 Implementation of design............................................................................................................. 241 



 
 - 3 - 

11.9 Testing .................................................................................................................................................. 242 
11.10 Reporting ............................................................................................................................................ 244 

12 Groundwater control ...................................................................................................................... 245 
12.1 Scope and field of application ...................................................................................................... 245 
12.2 Basis of design ................................................................................................................................... 247 
12.3 Material ................................................................................................................................................ 249 
12.4 Groundwater ...................................................................................................................................... 250 
12.5 Reduction of hydraulic conductivity ......................................................................................... 250 
12.6 Dewatering and infiltration.......................................................................................................... 254 
12.7 Impermeable barriers .................................................................................................................... 255 
12.8 Implementation of design ............................................................................................................. 256 
12.9 Testing .................................................................................................................................................. 262 
12.10 Reporting ............................................................................................................................................ 262 

Annex A (informative)  Slopes, cuttings, and embankments .......................................................... 264 
A.1 Use of this Informative Annex ..................................................................................................... 264 
A.2 Scope and field of application ...................................................................................................... 264 
A.3 Calculation models for analysing the stability of soil and fill .......................................... 264 
A.4 Calculation models for analysing the stability of rock mass ............................................ 266 

Annex B (informative)  Spread foundations ......................................................................................... 268 
B.1 Use of this Informative Annex ..................................................................................................... 268 
B.2 Scope and field of application ...................................................................................................... 268 
B.3 Checklists ............................................................................................................................................ 268 
B.4 Calculation model for bearing resistance using soil parameters ................................... 269 
B.5 Calculation model for bearing resistance on ground underlain by a weaker layer 272
B.6 Calculation model for bearing resistance from pressuremeter test results .............. 275 
B.7 Calculation model for settlement evaluation based on adjusted elasticity method 277
B.8 Calculation model for settlement evaluation based on stress-strain method ........... 278 
B.9 Calculation model for settlements without drainage ......................................................... 278 
B.10 Calculation model for settlements caused by consolidation ............................................ 278 
B.11 Calculation model for time-settlement behaviour ............................................................... 279 
B.12 Calculation model for settlement evaluation using pressuremeter test results....... 279 
B.13 Calculation model for settlement evaluation using cone penetration test results .. 280
B.14 Relative stiffness of a spread foundation and subgrade modulus.................................. 281 
B.15 Linear elastic spring stiffnesses of surface foundation ...................................................... 282 

Annex C (informative)  Piled foundations ............................................................................................. 285 
C.1 Use of this Informative Annex ..................................................................................................... 285 
C.2 Scope and field of application ...................................................................................................... 285 
C.3 Examples of pile types .................................................................................................................... 285 
C.4 Pile shaft resistance based on ground parameters. ............................................................ 287 
C.5 Pile base resistance based on ground parameters .............................................................. 288 
C.6 Axial pile resistance based on CPT profiles ............................................................................ 289 
C.7 Axial pile resistance from PMT profiles ................................................................................... 293 
C.8 Axial pile resistance based on empirical tables .................................................................... 295 
C.9 Downdrag due to vertical ground movements ...................................................................... 297 
C.10 Pile groups subject to axial tension ........................................................................................... 300 
C.11 Calculation model for single pile settlement using load transfer functions ............... 301 
C.12 Calculation model for single pile lateral displacement using load transfer functions

 ................................................................................................................................................................. 301 
C.13 Buckling and second order effects ............................................................................................. 307 
C.14 Cyclic effects ....................................................................................................................................... 313 

Annex D (informative)  Retaining structures ....................................................................................... 315 



 
 - 4 - 

D.1 Use of this Informative Annex ..................................................................................................... 315 
D.2 Scope and field of application ..................................................................................................... 315 
D.3 Calculation model to determine limit values of earth pressures on vertical walls . 315
D.4 Calculation model to determine at-rest values of earth pressure ................................. 319 
D.5 Earth pressures due to compaction .......................................................................................... 320 
D.6 Earth pressures caused by cyclic thermal movement for integral bridges ................ 322 
D.7 Basal heave ........................................................................................................................................ 322 
D.8 Limit equilibrium models ............................................................................................................. 325 
D.9 Beam-on-spring models ................................................................................................................ 325 
D.10 Calculation model to determine intermediate values of earth pressure .................... 326 
D.11 Numerical continuum models ..................................................................................................... 327 
D.12 Vertical wall stability ..................................................................................................................... 328 
D.13 Determination of the anchor length to prevent interaction between anchors and

retaining structures ........................................................................................................................ 329 

Annex E (informative)  Anchors ............................................................................................................... 331 
E.1 Use of this Informative Annex ..................................................................................................... 331 
E.2 Scope and field of application ..................................................................................................... 331 
E.3 Example for anchor design models ........................................................................................... 331 
E.4 Layout of anchors ............................................................................................................................ 331 

Annex F (informative)  Reinforced fill structures .............................................................................. 335 
F.1 Use of this Informative Annex ..................................................................................................... 335 
F.2 Scope and field of application ..................................................................................................... 335 
F.3 Calculation models for reinforced fill structures ................................................................. 335 
F.4 Calculation models for reinforced embankment bases ..................................................... 342 
F.5 Calculation models for load transfer platform over rigid inclusions ........................... 345 
F.6 Calculation models for embankments over voids ............................................................... 347 
F.7 Veneer reinforcement .................................................................................................................... 349 
F.8 Durability, reduction factor for tensile strength.................................................................. 351 
F.9 Typical grades of steel used for soil reinforcement elements ........................................ 352 

Annex G (informative)  Ground improvement .................................................................................... 354 
G.1 Use of this Informative Annex ..................................................................................................... 354 
G.2 Scope and field of application ..................................................................................................... 354 
G.3 Examples of ground improvement techniques ..................................................................... 354 
G.4 Use of stress envelope to determine acceptable limit states ........................................... 358 

Bibliography .................................................................................................................................................... 366 


		2024-04-27T20:53:09+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




