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Background to Irish Standards

� Until 1996 the National Standards Authority of Ireland (NSAI) was a 
section within the Department of the Environment

� It had never produced any Irish Geotechnical Standards

� Irish engineers traditionally have normally used British Standards and 
sometimes American or German Standards

� In 1996, NSAI became an independent organisation publishing Irish 
standards

� NSAI is a member of CEN, the European Committee for 
Standardization

� As a member of CEN, NSAI must publish all the European Standards
(ENs) from CEN as Irish Standards. CEN standards have a unique 
status in that they are common national standards in all 30 Member 
countries

� Most of standards published by NSAI are European Standards (ENs)

� NSAI produces standards that are optional, not mandatory



Eurocodes and Irish Standards

� From 31st March 2010, all publicly funded projects must be designed to 
the Eurocodes, with Eurocode 7 for Geotechnical Design

� It is likely that all private projects will also be designed to the 
Eurocodes after 31st March 2010

� From 31st March 2010 the Eurocodes, CEN standards, will take 
precedence over conflicting existing geotechnical design standards

� Some existing standards may be revised to provide  non-conflicting 
complementary information (NCCI)

� The Eurocodes will be referred to in National Building Regulations as 
satisfying the requirements in the Building Regulations

� The clauses in Eurocode 7 refer to many other CEN standards

� It is anticipated that these CEN standards will have been published as 
Irish standards by 31st March 2010



Existing British Geotechnical 
Codes of Practice

� BS 6031:1981 Code of practice for earthworks

� BS 8002:1994 Code of practice for earth retaining st ructures

� BS 8004:1986 Code of practice for foundations 

� BS 8006:1995 Code of practice for strengthened/reinf orced 
soils and other fills

� BS 8081:1989 Code of practice for ground anchorages

� BS 8103-1:1995 Structural design of low-rise buildin gs – Part 1: 
Code of practice for stability, site investigation,  
foundations and ground floor slabs for housing

� CP 2012-1:1974 Code of Practice for Foundations for machinery. 
Foundations for reciprocating machines

� BS 5930:1999 Code of practice for site investigatio ns



Existing British Soil Testing Standards

� BS 1377:1990 Methods of test for soils for civil en gineering 
purposes

� 9 Parts of BS 1377:
– Part 1: General requirements and sample preparation

– Part 2: Classification tests

– Part 3: Chemical and electro-chemical tests

– Part 4: Compaction related tests

– Part 5: Compressibility, permeability and durability tests

– Part 6: Consolidation and permeability tests in hydraulic cells and 
with pore pressure measurement

– Part 7: Shear strength tests (total stress)

– Part 8: Shear strength tests (effective stress)

– Part 9: In situ tests



CEN and ISO Standards

� CEN has three committees preparing standards covering different 
aspects of geotechnical engineering
– TC 250/SC7: Geotechnical design

– TC 341: Geotechnical investigation and testing

– TC 288: Execution of special geotechnical works

� Under Vienna Agreement, CEN and ISO (International Standards 
Organisation) cooperate in preparation of standards – i.e. do not 
produce separate standards for same area

– Hence some geotechnical and investigation standards are being produced 
by  ISO TC 182: Geotechnics and are also being published as CEN 
standards

� Many CEN geotechnical standards have been published as ENs, and 
hence as Irish Standards, while others are still being prepared



New CEN Standards for Geotechnical 
Design, and Investigation and Testing

� TC 250/SC7: Geotechnical Design
– 1997 Geotechnical Design 2 Parts

• Part 1: General rules
• Part 2: Ground investigation and testing

� TC 341: Geotechnical investigation and testing
– 14688 Identification and classification of soil 3 Parts
– 14689 Identification and classification of rock 2 Parts

– 17892 Laboratory testing of soil 12 Parts

– 22282 Geohydraulic testing 6 Parts
– 22475 Sampling methods and groundwater measurements 3 Parts

– 22476 Field testing 13 Parts

– 22477 Testing of geotechnical structures 8 Parts

� Total of 47 parts



New CEN Standards for Execution of 
Special Geotechnical Structures

� TC 288: Execution of special geotechnical works
� 13 standards:

– 1536 Bored piles
– 1537 Ground anchors
– 1538 Diaphragm walls
– 12063 Sheet pile walls
– 12699     Displacement piles
– 12715     Grouting
– 12716 Jet grouting
– 14199 Micropiles
– 14475   Reinforced fill
– 14490      Soil nailing
– 14679    Deep mixing
– 14731 Ground treatment by deep vibration
– 15237 Vertical drainage

� Hence the total planned number of new CEN geotechni cal 
standards from these three TCs is

– 2 (TC 250) + 47 (TC 341) +  13 (TC 288)  =  62



Other Related CEN Standards

� CEN has established three other committees whose wo rk is 
related to geotechnical engineering
– TC 154: Aggregates
– TC 277:  Road Materials
– TC 396: Earthworks

� TC 154 and TC 277 have produced many ENs which have  been 
published as Irish Standards

� TC 396 was only formed in 2009 and so has not yet p roduced any 
standards
– 5 Working groups established

- General matters
- Classification systems for Earthwork purposes and characterisation of 

excavatability
- Construction procedures
- Quality control and monitoring 
- Hydraulic fill 



Road Material and Aggregate Standards

� TC 277:  Road Materials
– 13285 Unbound mixtures – specification 1 part
– 13286 Unbound and hydraulically bound mixtures 20 parts

� Part 1: Test methods for laboratory reference density and water content –
Introduction, general requirements and sampling

� Part 2:  Test methods for the determination of the laboratory reference density 
and water content – Proctor compaction

� Part 46: Test method for the determination of the Moisture Condition Value

� TC 154  Aggregates

– 932 Tests for general properties of aggregates 6 parts
– 933 Tests for geometrical properties of aggregates 11 parts
– 1097 Tests for mechanical and physical properties of aggregates 10 parts
– 1367 Tests for thermal and weathering properties of aggregates 6 parts
– 1744 Tests for chemical properties of aggregates 6 parts
– 13242 Aggregates for unbound and hydraulically bound materials 

for use in civil engineering work and road construction 1 part
– 13383 Armourstone 2 parts

� 63 more standard parts



Irish Road Material and Aggregate Standards

TC 277:  Road Materials

� I.S. EN 13285 Unbound mixtures – specification
� I.S. EN 13286 Unbound and hydraulically bound mixtures

� Part 1: Test methods for laboratory reference density and water content –
Introduction, general requirements and sampling

� Part 2:  Test methods for the determination of the laboratory reference 
density and water content – Proctor compaction

� Part 46: Test method for the determination of the Moisture Condition Value

TC 154  Aggregates

� I.S. EN 932  Tests for general properties of aggregates
� I.S. EN 933  Tests for geometrical properties of aggregates
� I.S. EN 1097 Tests for mechanical and physical properties of aggregates 
� I.S. EN 1367 Tests for thermal and weathering properties of aggregates
� I.S. EN 1744 Tests for chemical properties of aggregates
� I.S. EN 13242 Aggregates for unbound and hydraulical ly bound materials for 

use in civil engineering work and road construction
� I.S. EN 13383 Armourstone



Use of Pyritic Fill Material 

� North Co. Dublin housing estate

� Problems include cracking of ground floor slabs and  walls
� Attributed to presence of pyrite in fill material b eneath concrete floors

� Class Legal Action between developer and quarry own ers in progress

� Has led to NSAI publishing an amendment to the Guid ance Document
(Standard Recommendation) S.R. 21:2004 to I.S. EN 1 3242



Amendment (2007) to S.R. 21:2004

� S.R. 21:2004: Guidance on the use of l.S. EN 13242:2002 -Aggregates for 
unbound and hydraulically bound materials for use in civil engineering 
work and road construction

� Refers to I.S. EN 13242 Clause 6.3 limiting total sulfur content of 
aggregate to 1% (Category S1)

� Amendment principally concerned with specification for properties 
required by granular sub-base materials used under concrete floors and 
footpaths 

– Grading and fines content: In accordance with the requirements of Table 6/1 or 
Clauses 804/5 of the NRA Specification for Road Works

– Total sulfur: <1% - Category S 1

� Recommended category S1 for total sulphur may not completely exclude 
risk of swelling due to presence of pyrite

� It is advised that a detailed mineralogical examination be carried out by a 
suitably experienced petrographer to ascertain material’s suitability



Eurocode 7 – Part 1
� EN 1997-1: Geotechnical design - Part 1: General rules provides the 

general rules for geotechnical design. It is an umbrella design code

� Relevant to all geotechnical design situations and has sections covering:
– Geotechnical data
– Fill, dewatering, ground improvement and reinforcement
– Spread foundations
– Pile foundations
– Anchorages
– Retaining structures
– Hydraulic failure
– Overall stability
– Embankments

� EN 1997-1 is only concerned with geotechnical design

� EN 1997-1 refers to CEN standards – e.g. pile and anchorage testing

� It differs from existing BS codes, e.g. BS 8004, which provide 
requirements for construction (execution) as well as for design

� Irish Standard version of Eurocode 7 Part 1 has been published as I.S. 
EN 1997-1:2005 with Irish National Annex with values for Nationally 
Determined Parameter (NDPs) to be used for designs in Ireland



Eurocode 7 and Engineering Ireland

• 22 Clyde Road

• 15th January 1983

• Meeting of 1 st Eurocode 7 Committee

• 2 GSI members



Irish National Annex to I.S. EN 1997-1

� Refers to Building Regulations

� States that 3 Design Approaches may be used

� Provides values for partial factors and correlation  
factors – i.e. ggggand xxxx values

� States that Annexes are informative, not 
mandatory

� No comment on specific design situations



UK NA to BS EN 1997-1

The UK National Annex to Eurocode 7 Part 1 states t hat:

� EN 1997-1 Geotechnical Design does not cover the de sign and execution 
of reinforced soil structures

� In the UK, the design and execution of reinforced f ill structures and soil 
nailing should be carried out in accordance with BS  8006, BS EN 14475 
and prEN 14490 (see later slide). The partial factors set out in BS 8006 
should not be replaced by similar factors from Euro code 7

� Regarding existing British standards, the UK NA sta tes that the following 
references contain non-contradictory complementary information for use 
with BS EN 1997-1:2004:
– BS 1377, BS 5930, BS 6031, BS 8002; BS 8004, BS 800 8, BS 8081, PD 6694-1, 

CIRIA C580,  UK Design Manual for Roads and Bridges

� Design aspects of some of these, or parts of them, might be in conflict 
with the design principles in BS EN 1997-1:2004. Un til such time as 
“residual” documents are prepared to remove such conf licts and in the 
event that use of these documents presents a confli ct, the Eurocode 
takes precedence



Eurocode 7- Part 2
� EN 1997-2: Geotechnical design - Part 2: Ground Investigation a nd 

Testing provides rules supplementary to Part 1 on (Clause 1.1.2(2)):
– Planning and reporting of ground investigations
– General rules and requirements for a number of commonly used laboratory and 

field tests
– Interpretation and evaluation of test results
– Derivation of values of geotechnical parameters and coefficients

� Part 2 is a design standard, NOT a standard for lab oratory or field tests

� EN 1997-2 refers to CEN standards for ground investigations and testing 
methods

� Irish Standard version of Eurocode 7 Part 2 has been published as I.S. EN 
1997-2:2005. It does not have an Irish National Annex as there are no NDPs 
required for EN 1997-2

� National Foreword to I.S. EN 1997-2 National Foreword to EN 1997-2 has 
been modified to state that: Annexes A to X may be considered for use in 
conjunction with local experience and local correlations



Standards for Identification and 
Classification of Soil

CEN ISO Standards

� 3 parts of 14688: Geotechnical investigation and testing - Identificat ion and 
classification of soil

– EN ISO 14688-1:2002/AC:2005 - Part 1: Identification  and description
– EN ISO 14688-2:2004               - Part 2: Principl es for a classification
– prCEN ISO/TS 14688-3  - Part 3: Electronic exchange of data on 

(Under drafting) identification and description of soil

Irish Standards
– I.S. EN ISO 14688-1: 2002 - Part 1: Identification a nd description
– I.S. EN ISO 14688-2: 2004 - Part 2: Principles for a classification

British Standards
– BS EN ISO 14688-1:2002 - Part 1: Identification and d escription
– BS EN ISO 14688-2:2004 - Part 2: Principles for a cla ssification

� Introduced into UK practice in 2007 following Amend ment of BS 5930 in 2007



Standards for Identification and 
Classification of Rock

CEN ISO Standards

� 2 parts of 14689: Geotechnical investigation and testing - Identificat ion and 
classification of rock

– EN ISO 14689-1:2003 - Part 1: Identification and des cription

– prCEN ISO/TS 14689-2 - Part 2: Electronic exchange of  data on  
(Under drafting) identification and description of rock

Irish Standards

– I.S. EN ISO 14689-1: 2004 - Part 1: Identification a nd description

British Standards

– BS EN ISO 14689-1: 2003 - Part 1: Identification and description

� Introduced into UK practice in 2007 following Amend ment of BS 5930 in 2007



Preparation of Standards

Committee Work

Working for CEN

Berlaymont Building, Brussels

European Commission

Objective: Removal to barriers to 
trade in construction

Achieved through common design 
methods and harmonised standards



CEN/ISO Standards for Laboratory Testing of Soil

CEN ISO Standards

� 12 parts of 17892: Geotechnical investigation and testing - Laboratory 
testing of soil

– Part 1:   Determination of water content

– Part 2:   Determination of density of fine-grained soil
– Part 3:   Determination of particle density - Pycnom eter method

– Part 4:   Determination of particle size distributi on

– Part 5:   Incremental loading oedometer test

– Part 6:   Fall cone test
– Part 7:   Unconfined compression test on fine-grain ed soils

– Part 8:   Unconsolidated undrained triaxial test

– Part 9:   Consolidated trail compression tests on w ater-saturated soils
– Part 10:  Direct shear tests

– Part 11:  Determination of permeability by constant  and falling head

– Part 12:  Determination of Atterberg limits

– All parts published as CEN ISO/TS with same date: 2 004/AC:2005

– CEN defines a TS as a normative document where the state-of-the-art is not 
yet stable enough for confirmation as an EN



Irish Standards for Laboratory Testing

� All 17892 parts have been published as I.S. Technic al Specifications

– I.S. CEN ISO TS 17892-1: 2004   Determination of wa ter content
– I.S. CEN ISO TS 17892-2: 2004  Determination of den sity of fine-grained soil
– I.S. CEN ISO TS 17892-3: 2004  Determination of par ticle density - Pycnometer 

method
– I.S. CEN ISO TS 17892-4: 2004  Determination of par ticle size distribution
– I.S. CEN ISO TS 17892-5: 2004  Incremental loading oedometer test
– I.S. CEN ISO TS 17892-6: 2004  Fall cone test
– I.S. CEN ISO TS 17892-7: 2004  Unconfined compressi on test on fine-grained soils
– I.S. CEN ISO TS 17892-8: 2004  Unconsolidated undra ined triaxial test
– I.S. CEN ISO TS 17892-9: 2004  Consolidated trail c ompression tests on water-

saturated soils
– I.S. CEN ISO TS 17892-10: 2004 Direct shear tests
– I.S. CEN ISO TS 17892-11: 2004 Determination of per meability by constant and 

falling head
– I.S. CEN ISO TS 17892-12: 2004 Determination of Att erberg limits

–These TSs refer to prEN 1997-1 and prEN 1997-2



British Standards for Laboratory Testing

– Parts of CEN ISO TS 17892  have not yet been publis hed by BSI

– Due to be published by BSI in near future as DDs, i .e. Drafts for 
Development, not normative

– In defining a DD, BSI states that, occasionally, a committee is unsure as 
to the suitability of a standard and it is publishe d as a DD. This means it 
does not have the same status and authority as a BS

– The intention is that the DD will eventually be wit hdrawn and replaced by 
a BS, but there is no set time period in which this  must occur 

– Thus the intention is that the DDs of CEN ISO/TS 17 892 will later be 
implemented as British Standards

– Meanwhile Parts 1 to 8 of BS 1377 remain as Current  British Standards 
for Laboratory Testing of Soil 

– Part 9 of BS 1377 on Field testing has been partial ly superseded by BS 
EN ISO 22476-2 and 22476-3 (see later slide)



Standards for Geohydraulic Testing

EN ISO Standards
� 6 parts of 22282: Geotechnical investigation and testing - Geohydrauli c 

testing

– Part 1: General rules
– Part 2:  Water permeability tests in a borehole wit hout packer
– Part 3:  Water pressure test in rock
– Part 4:  Pumping test
– Part 5:  Infiltrometer test
– Part 6:  Water permeability tests in a borehole wit h packer and pulse                   

- litre stimulation

� They have been published in 2008 (Parts 1 and 2) an d in 2007 (Parts 3, 4, 5 
and 6) by CEN as prEN (draft European Standard – a s tandard under 
development) and by ISO as DIS (Draft International  Standard) for 
approval). They all have a Foreseen Date of Availab ility (FDAV) of 07-2010

Irish and British Standards
� Since the 22282 parts have not yet been published b y CEN as ENs or TSs, 

they have not been published as Irish or British St andards



CEN/ISO and Irish Standards for Sampling 
Methods and Groundwater Measurements

CEN ISO Standards

� 3 parts of 22475: Geotechnical investigation and testing - Laboratory 
testing of soil
� EN ISO 22475-1:2006 Technical principles for execut ion

� CEN ISO/TS 22475-2:2006 Qualification criteria for enterprises and 
personnel

� CEN ISO/TS 22475-3:2007 Conformity assessment of ent erprises 
and personnel by third party 

Irish Standards

� I.S. EN ISO 22475-1:2006 Technical principles for e xecution

� I.S. CEN ISO TS 22475-2:2006 Qualification criteria  for enterprises 
and personnel

� SR CEN ISO/TS 22475-3:2008 Conformity assessment of enterprises 
and personnel by third party 



British Standards for Sampling Methods 
and Groundwater Measurements

� BS EN ISO 22475-1:2006 Technical principles for exe cution
– Status: Current BS, Under review

– Partially replaces BS 5930:1999

– Where conflict arises between the two documents the  provisions of BS EN ISO 
22475-1:2006 should take precedence

� DD CEN ISO/TS 22475-2:2006 Qualification criteria f or enterprises 
and personnel

– Status: Current, Under review

– This publication is not to be regarded as a British  Standard

– It is issued as a Draft for Development. It is of a  provisional nature and should be 
applied on a provisional basis, so that information  and experience of its practical 
application can be obtained

� DD CEN ISO/TS 22475-3:2007 Conformity assessment of enterprises 
and personnel by third party 

– Status: Current



CEN/ISO Standards for Field Testing of Soil

CEN ISO Standards
� 13 parts of 22476: Geotechnical investigation and testing: Field testi ng

– prEN ISO 22476-1 Electrical cone and piezocone penet ration tests

– EN ISO 22476-2:2005 Dynamic probing

– EN ISO 22476-3:2005 Standard penetration test

– prEN ISO/DIS 22476-4:2007 Ménard pressuremeter test

– prEN ISO/DIS 22476-5:2008 Flexible dilatometer test

– 22476-6 Self-Boring pressuremeter test

– prEN ISO/DIS 22476-7:2008 Borehole jacking test

– 22476-8 Full displacement pressuremeter test

– prEN ISO/DIS 22476-9:2009 Field vane test

– CEN ISO/TS 22476-10:2005 Weight sounding test

– CEN ISO/TS 22476-11:2005 Flat dilatometer test

– EN ISO 22476-12:2009 Part 12: 2004   Mechanical cone  penetration test (CPTM)

– 22476-13 Plate loading test

– Parts of 22476 are at different stages of developme nt



Status of CEN/ISO Field Testing Standards
� Three parts, 2, 3 and 12, as full EN standards

– 2: Dynamic probing
– 3: Standard penetration test
– 12: Mechanical cone penetration test (CPTM)

� Two parts as CEN ISO TSs
– 10: Weight sounding test
– 11: Flat dilatometer test

� Three parts as prEN and ISO/DIS, “Under approval” wit h Foreseen Dates 
of Availability (FDAVs)

– 5: Flexible dilatometer test - FDAV  11-2010
– 7: Borehole jacking test           - FDAV  11-2010
– 9: Field vane test - FDAV  01-2012

� One part as prEN and ISO/DIS, “Under approval” with n o FDAV
– 4: Ménard pressuremeter test

� One part as prEN ISO “Under drafting” with an FDAV
– 1: Electrical cone and piezocone penetration tests    - FDAV  01-2012

� Three parts not yet listed by CEN
– 6: Self Boring pressuremeter test
– 8: Full displacement pressuremeter test
– 13: Plate loading test



Irish Standards for Field Testing of Soil

� 5 parts of 22476: Geotechnical investigation and testing - Field 
testing published by NSAI

� Three as Irish Standards
– I.S. EN ISO 22476-2:2005 Dynamic probing

– I.S. EN ISO 22476-3:2005 Standard penetration test

– I.S. EN ISO 22476-12:2009 Mechanical cone penetratio n test (CPTM)

– Two as Irish TSs
– I.S. CEN ISO TS 22476-10:2005 Weight sounding test

– I.S. CEN ISO TS 22476-11:2005 Flat dilatometer test



British Standards for Field Testing of Soil

� 5 parts of 22476 – Geotechnical investigation and testing - Field 
testing published by BSI

� Three as British Standards:
– BS EN ISO 22476-2:2005 Dynamic probing

– BS EN ISO 22476-3:2005 Standard penetration test

– BS EN ISO 22476-12:2009 Mechanical cone penetration test (CPTM)
– Status for all three is: Current

– As noted earlier, BS EN ISO 22476-2 and 22476-3 par tially supersede 
Part 9 of BS 1377 on Field testing

– One as a DD, Draft for Development:
– DD CEN ISO/TS 22476-11:2006 Flat dilatometer test



Standards for Testing of Structures

EN ISO Standards
� 8 parts of 22477: Geotechnical investigation and testing - Testing of 

geotechnical structures
– ISO/DIS 22477-1 Pile load test by static axially loa ded compression  test 
– 22477-2 Pile load test by static axially loaded tens ion test 
– 22477-3 Pile load test by static transversely loaded  tension test 
– 22477-4 Pile load test by dynamic axially loaded co mpression test 
– prEN ISO 22477-5 Testing of anchorages 
– 22477-6 Testing of nailing 
– 22477-7   Testing of reinforced fill 
– 22477-8 Pile testing - Statnamic testing 

� All parts of 22477 are under development. Only Part  5 listed on CEN website 
and listed as “under drafting”

Irish and British Standards

� Since no parts of 22477 have been published as ENs or TSs, they have not 
been published as Irish or British Standards



EN/ISO Execution Standards
� 13 standards with the umbrella title Execution of special geotechnical 

works have been prepared by TC 288 and published by CEN

– EN 1536:1999 Bored piles
– EN 1537:1999/AC 2000    Ground anchors
– EN 1538:2000                    Diaphragm walls
– EN 12063:1999                 Sheet pile walls
– EN 12699:2000                  Displacement piles
– EN 12715:2000                  Grouting
– EN 12716:2001                  Jet grouting
– EN 14199:2005                  Micropiles
– EN 14475:2006/AC:2006   Reinforced fill
– FprEN 14490      Soil nailing
– EN 14679:2005/AC:2006    Deep mixing
– EN 14731:2005                   Ground treatment by  deep vibration
– EN 15237:2007                  Vertical drainage

� All parts are current ENs except 14490 Soil Nailing

� Status of 14490 is “Under approval” and FDAV is 05-20 10

� The execution standards have only been published by  CEN, not by ISO, 
and so are not under the Vienna Agreement



Irish Execution Standards

� Since all the CEN Execution Standards, except 14490  – Soil Nailing, have 
been published as CEN Standards, these have now bee n published as 
Irish Standards
– I.S. EN 1536:1999 Bored piles
– I.S. EN 1537:2000 Ground anchors
– I.S. EN 1538:2000 Diaphragm walls
– I.S. EN 12063:1999 Sheet pile walls
– I.S. EN 12699:2000 Displacement piles
– I.S. EN 12715:2000 Grouting
– I.S. EN 12716:2001 Jet grouting
– I.S. EN 14199:2005 Micropiles
– I.S. EN 14475:2006 / COR 2006 Reinforced fill
– I.S. EN 14679:2005 / COR 2006 Deep mixing
– I.S. EN 14731:2005 Ground treatment by deep vibratio n
– I.S. EN 15237:2007 Vertical drainage

� Since 14490 Soil Nailing is not yet an EN, it has n ot been published as an 
I.S.



British Execution Standards

� All the CEN Execution Standards, except 14490 – Soil  Nailing, have also 
been published as British Standards
– BS EN 1536:2000 Bored piles 
– BS EN 1537:2000 Ground anchors  
– BS EN 1538:2000 Diaphragm walls 
– BS EN 12063:1999 Sheet pile walls 
– BS EN 12699:2001 Displacement piles 
– BS EN 12715:2000 Grouting    
– BS EN 12716:2001 Jet grouting    
– BS EN 14199:2005 Micropiles       
– BS EN 14475:2006   Reinforced fill      
– BS EN 14679:2005  Deep mixing  
– BS EN 14731:2005 Ground treatment by deep vibration
– BS EN 15237:2007 Vertical drainage

� Since 14490 is not yet an EN, it has also not been published as a British 
Standard



BS Execution Standards and Design

� BS EN 1537:2000 Execution of special geotechnical works –
Ground anchors has superseded parts of BS 8081:1989 
dealing with anchorages , which is currently being revised

� BS EN 14475:2006 Execution of special geotechnical works -
Reinforced fill : Partially supersedes BS 8006:1995 Code of 
practice for strengthened / reinforced soils and other fills

� prEN 14490:2007 Execution of special geotechnical works –
Soil nailing is referred to in the UK NA to EN 1997-1 as to be 
used with BS 8006:1995 Code of practice for strengthened / 
reinforced soils and other fills



Relaxing from Eurocode 7

Members of EC7 Committee relaxing 
in Portugal in July 1987



Selection of Characteristic 
Parameter Values



Eurocode 7 Design Method

� Eurocode 7 is based on the limit state method

� Aims to achieve geotechnical designs  that have a s pecified 
target reliability:

� ULS: 1-year failure probability P f = 1 x 10-6

� SLS: 1-year failure probability P f = 2 x 10-3

� Required reliability achieved through
� Use of characteristic values

� Application of partial factors

� Hence appropriate selection of characteristic value s essential 
to obtain the required reliability for geotechnical  designs



Geotechnical Design Process

� Geotechnical design process involves 6 stages
� Ground investigations
� Selection of parameter values
� Design calculations
� Checking ground conditions during construction
� Monitoring performance of structure during and afte r 

construction
� Specifying requirements for maintenance of complete d structure

� Eurocode 7 Part 1 - Section 3: Geotechnical Data of provides 
the general requirements for:
� The collection of geotechnical data
� The evaluation of geotechnical parameters
� The selection of characteristic parameter values
� The presentation of geotechnical information



Geotechnical Investigations

� Eurocode 7 stresses the importance of geotechnical investigations in 
geotechnical design (Clause 2.4.1(2))

– It should be considered that knowledge of the ground conditions
depends on the extent and quality of the geotechnical investigations. 
Such knowledge and the control of workmanship are usually more 
significant than is precision in the calculation models or the partial 
factors

� One of most important clauses in Eurocode 7

� Requirements for ground investigations are provided  in Parts 1 and 2

� Part 1 states (3.2.1(1))
– Geotechnical investigations shall provide sufficient data concerning 

the ground and the ground-water conditions at and around the 
construction site for a proper description of the essential ground 
properties and a reliable assessment of the characteristic values of 
the ground parameters to be used in design calculations



Stages to Obtain a Characteristic Value
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Derived Value

Definition 

� Value of a geotechnical parameter obtained from test results by theory, 
correlation or empiricism

(EN 1997-2: Clause 1.5.3.1)

Examples

� The Annexes for the sections of Eurocode 7, Part 2 for different types of 
field and laboratory tests provide theories, correlation equations and 
graphs, to obtain derived parameter values from test results

� An example is the following equation given in Claus e D2(2) of 
Annex D of Part 2 to obtain ffff ’’ from the results of a CPT test :

f ’ = 13.5 x log qc + 23



Geotechnical Parameter Value

� Values obtained from test results and other data sha ll be 
interpreted appropriately for the limit state consi dered (EN 1997-
1: Clause 2.4.3(2)P)

� Account shall be taken of the possible differences between the 
ground properties and geotechnical parameters obtai ned from 
test results (derived values) and those governing t he behaviour of 
the geotechnical structure (EN 1997-1: Clause 2.4.3(3)P

� Geotechnical parameter values governing the behavio ur of a 
geotechnical structure may differ from derived valu es due to a 
number of factors listed in Eurocode 7 (EN 1997-1: Clause 2.4.3(4)



Difference between Derived and Governing 
Geotechnical Parameter Values

Reasons for difference between derived geotechnical  parameter values 
and values governing behaviour of geotechnical stru cture (Clause 2.4.3(3)

– Many geotechnical parameters are not constants but depend on stress level 
and mode of deformation

– Soil and rock structure (e.g. fissures, laminations, or large particles) that may 
play a different role in the test and in the geotechnical structure

– Time effects

– Softening effect of percolating water on soil or rock strength

– Softening effect of dynamic actions

– Brittleness or ductility of the soil and rock tested

– Method of installation of the geotechnical structure

– Influence of workmanship on artificially placed or improved ground

– Effect of construction activities on the ground properties



Factors to be Considered when Establishing 
Geotechnical Parameter Values 

� When establishing values of geotechnical parameters , the 
following should be considered (EN 1997-1: Clause 1:2.4.3(5))

– Published and well recognised information relevant to the use of each 
type of test in the appropriate ground conditions

– The value of each geotechnical parameter compared with relevant 
published data and local and general experience

– The variation of the geotechnical parameters that are relevant to the 
design

– The results of any large scale field trials and measurements from 
neighbouring  constructions

– Any correlations between the results from more than one type of test;

– Any significant deterioration in ground material properties that may occur 
during the lifetime of the structure



Characteristic Parameter Value

Principle
� The characteristic value shall be selected as a cau tious estimate of the 

value affecting the occurrence of the limit state

(EN 1997-1: Clause 2.4.5.2(2)P)

Application Rule
� The zone of ground governing the behaviour of a geot echnical 

structure at a limit state is usually much larger t han a test sample or 
the zone of ground affected in an in situ test. Cons equently the value of 
the governing parameter is often the mean of a rang e of values 
covering a large surface or volume of the ground. T he characteristic 
value should be a cautious estimate of this mean va lue

(EN 1997-1: Clause 2.4.5.2(7))

Innovative Feature

� Guidance on how to select the value of a geotechnic al parameter for 
use in geotechnical design is an innovative feature  in Eurocode 7



Selection of Characteristic Value

� The selection of characteristic values for geotechn ical parameters 
shall take account of the following: (EN 1997-1: Clause 2.5.4.2(4)P)

� Geological and other background information, such as data from previous 
projects;

� The variability of the measured property values and other relevant 
information, e.g. from  existing knowledge;

� The extent of the field and laboratory investigation;

� The type and number of samples;

� The extent of the zone of ground governing the behaviour of the geotechnical 
structure at the limit state being considered;

� The ability of the geotechnical structure to transfer loads from weak to strong 
zones in the ground.



Calibration and Correlation Factors

� Calibration factors shall be applied where necessar y to convert 
laboratory or field test results according to EN 19 97-2  into values 
that represent the behaviour of the soil and rock i n the ground,
for the actual limit state, or to take account of c orrelations used to 
obtain derived values from the test results (EN 1997-1: Clause 

2.4.3(6)P)

� Example of correlation factors :

� x factors to derive characteristic pile resistances from pile load test results



Characteristic Value and Statistics

� If statistical methods are used, the characteristic  value should be 
derived such that the calculated probability of a w orse value 
governing the occurrence of the limit state under c onsideration is 
not greater than 5% (EN 1997-1: Clause 2.5.4.2(11))

� NOTE  In this respect, a cautious estimate of the mean value is a 
selection of the mean value of the limited set of geotechnical parameter 
values, with a confidence level of 95%; where local failure is concerned, a 
cautious estimate of the low value is a 5% fractile

� At present it is not anticipated that statistical m ethods will 
routinely be used to select characteristic values



Process to Obtain Characteristic Value

Factors involved and to be 
considered at each stage 
are given; e.g. 

� Assessment of test and 
design conditions on 
parameter values

� Relevant published data 
and local and general 
experience
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Cautious estimate taking 
account of :
� Number of test results
� Variability of ground
� Scatter of test results
� Particular limit state and 
volume of ground involved
� Nature of structure

Stage 1
Covered by:
EN 1997-1, Clauses 2.4.3 (Ground 
properties, 3.3 (Evaluation of 
geotechnical parameters)
and EN 1997-2

Stage 2
Covered by
EN 1997-1, Clause 2.4.5.2 
(Characteristic values of 
geotechnical parameters) and 
2.4.6.2 (Design values of 
geotechnical parameters)



Examples

Selection of Characteristic Values



Example 1

Characteristic c u value from lab. test results

Derived Values
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Derived c u values (from lab. test results): 

� Depth  (m)     1.0   2.5   3.8   4.6   6.3   7.7   8.7

� cu (kPa)      49    72    76    51    77   54     78
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- Assume constant with depth
- Mean:  mmmm = 65.3 kPa
- Standard deviation: ssss = 13.3 kPa, CoV = 20%
- 5% fractile:  m – 1.645 ssss =  43.5 kPa
- 95% confidence of mean: Student:   m – t ssss / ÖÖÖÖN            =  55.6 kPa
- Ovesen:      m – 1.645 ssss / ÖÖÖÖN                                              =  52.2 kPa
- Schneider:  m – 0.5 ssss =  58.7 kPa
- Design value based on Schneider: c uk/ ggggM = 58.7/1.4       =  41.9 kPa
- Are values of m and ssss obtained from laboratory tests representative of fi eld values?

Mean value

5% fractile

Student

Ovesen

Schneider

Design value

Selection of Characteristic Value



Example 2

Spread foundation from SPT results

 

 

 

 

 

 

 

 

  

Gv,k = 1000 kN 
Qv,k =  750 kN 

B = ? 

0.8 m 

Qkh,, =  0 to 500 kN 

2.0 m 

Example from ETC 10: Eurocode7.com/etc10



Design situation and SPT Results
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Plan of site – Boreholes and 
Proposed Foundation

SPT results

Questions:

• Are all boreholes considered equally?

• Is N constant or varying with depth?
• What is characteristic N value?
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Selection of Characteristic Value
� 1st Step: Derive parameter 

value:
Assumed constant with depth

cu = ? N
cu = 5 N

� 2nd Step: Select characteristic 
value

� Examples of c uk values selected 
by 8 pairs of engineers:

– 250 kPa
– 200 kPa
– 135 kPa
– 197 kPa
– 213 kPa
– 147 kPa
– 200 kPa
– 175 kPa
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Conclusions

� Eurocode 7 will become the geotechnical design code  for all 
public works in Ireland from March ’09

� Many supporting referenced CEN  investigation, test ing and 
execution standards have already been published as Irish 
Standards

� Existing British Standards will no longer be mainta ined

� Eurocode 7 has requirements for selection of charac teristic 
values

� Characteristic values are not provided in a ground investigation
report. They are selected by designer as part of de sign process 

� Appropriate characteristic values must be selected as part of the 
design process taking into account each particular design 
situation
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