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Administrative report: TC23 - Limit state design in geotechnical engineering practice
Compte rendu sur la CT-23 

Yusuke Honjo 
Chair TC23, Department of Civil Engineering, Gifu University, Japan 

ABSTRACT
This report reviews the activities of to ISSMGE’s Technical Committee TC23 for the period 2001 – 2005.  It has been prepared at the 
request of the Secretary General for distribution at the time of the ISSMGE International Conference in Osaka.  The report concludes 
that the terms of reference set by the committee have been largely met.  It is hoped that the documents produced by the TC on work-
shops and conferences will be valuable references for the ISSMGE members who have interests in this area. 

1 INTRODUCTION

Technical Committee TC 23 on Limit State Design in Geotech-
nical Engineering was established by the ISSMFE in 1990 un-
der the chairmanship of Dr. N. Krebs-Ovesen of the Danish 
Geotechnical Society.  This was two years after work began on 
drafting Part 1 of Eurocode 7: Geotechnical Design, General 
Rules.  For the next seven years, the Danish Geotechnical Soci-
ety remained TC23’s sponsor.  Many members of the committee 
were actively involved in the CEN/TC250/SC7 sub-committee 
responsible for the drafting of Eurocode 7.  Not surprisingly, the 
emphasis was on activities in Europe and on development of the 
Eurocodes in particular.  Two highly successful conferences 
were held during this period, the 1993 Copenhagen Symposium 
on Limit State Design in Geotechnical Engineering and the 
1996 seminar in London entitled Eurocode 7 – Towards Imple-
mentation. 

The development of the limit state design in geotechnical 
engineering triggered by Eurocode 7 attracted the interests of 
European as well as non-European members on this method.  In 
recognition of this interest, and possibly of the need to shift the 
emphasis away from Europe, the Geotechnical Division of the 
South African Institution of Civil Engineers was asked to be-
come the sponsoring Member Society of TC 23 for the period 
1997 to 2001.  The TC was led by Mr. Peter Day, the Chairman, 
and Dr. Roger Green (later took over by Dr. Kenji Matsui), the 
Secretary. 

The major achievements of this term is presented in the pro-
ceedings of LSD2000, which was held on 18 November 2000, 
two days before the start of the GeoEng 2000 conference in 
Melbourne Australia.  Forty three delegates from 13 countries 
attended the workshop.  The programme was divided into two 
sessions.  The first dealt with the presentation of the 17 National 
Reports that present the development of LSD in each member 
countries, followed by a summary and comparison of the prac-
tice of LSD in the various countries.  The second session was 
devoted to the presentation of 13 papers submitted for publica-
tion in the workshop proceedings.  Seventy copies of the pro-
ceedings were produced; all of which were issued to delegates 
or sold by the organisers of GeoEng 2000.  All proceedings 
have been converted into electronic format and are available on 
CD-ROM.

The activities of this committee was succeeded along the 
same line to the current term, where the Japanese Geotechnical 
Society was ask to become the sponsoring Member Society of 
the TC for the period of 2001 to 2005.  This administrative re-
port describes the activities of this period. 

2 TERMS OF REFERENCE 

The Terms of Reference of TC 23 for the period under review 
were:
(1) Discuss the issue of the introduction of the performance 

based design concept in conjunction with geotechnical 
limit state design: 

(2) Ecourage exchanging information concerning issues that 
have arisen during implementation stage of limit state de-
sign codes in various countries and regions. 

(3) Discuss the matter of 'test values' and 'derived values' in 
ad-dition to 'characteristic values' that has been discussed 
exten-sively in the past four years in TC23. 

(4) Review and advance the reliability based methodologies 
on determination of partial factors. 

(5) Discuss how partial factors be used in numerical design 
calculation, especially in FEM, and highly non-linear for-
ce-deformation behaviors. 

(6) Issues concerning geotechnical design codes in the small 
and/or developing countries: using Asian countries as an 
example. 

These Terms of Reference were adopted at International Work-
shop (IWS) Kamakura held 10 to 12 April 2002 in Tokyo and 
Kamakura in Japan, which was organized by TC23. 

3 COMMITTEE MEMBERSHIP 

The Committee consists of 6 core members appointed by the 
Chairman and those recommended by the various ISSMGE 
Member Societies. It includes representatives of Australia, Bel-
gium, Brazil, Bulgaria, Canada, Czech Republic, Denmark, 
France, Germany, Hong Kong, Hungary, India, Ireland, Israel, 
Italy, Lithuania, Netherlands, Norway, Poland, Portugal, Roma-
nia, Russia, South Africa, Spain, Sweden, United Kingdom, 
USA and Japan. 
 Yusuke Honjo was appointed to the Chairperson, Kenji 
Mastui was assigned to the Secretary to keep the continuation of 
the activities from the former term.  Core Members were: Den-
nis E. Becker (Canada), Roger Frank (France), Samuel Pai-
kowsky (USA), K K Phoon (Singapore), Brian Simpson (UK), 
and Osamu Kusakabe (Japan).  The committee also invited 
about 20 corresponding members, who have keen interests on 
the TC23 activities.  They regularly got information from TC23 
and involved the activities at their capacity.  All these informa-
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tion is available at TC23 web site, http://www.cive.gifu-
u.ac.jp/~tc23/. 

4 COMMITTEE ACTIVITIES 

TC23 has hosted IWS Kamakura held 10 to 12 April 2002 in 
Tokyo and Kamakura in Japan.  This was really a kick-off event 
for our activities for 2001-2005.  Since there were 9 out of 10 
major members of TC 23, plan for the next four years was dis-
cussed and determined.  Based on the plan determined, we have 
held three events in year 2003.  One is LSD2003 held right after 
the Pan-American conference (SARA) at MIT on 26 June 2003.  
Then, two sponsored sessions at 12th Asian Regional Confer-
ence in Singapore on 7 and 8 August.  Finally, a committee 
meeting of TC23 was held in Prague during European Confer-
ence on 25 August.   
 In 2004, TC23 was invloved in organizing Georisk 2004 on 
26-27 November, 2004 at Bangalore, India.  The committee al-
so joined organizing the workshop ‘Evaluation of Eurocode 7’, 
of which the main sponsor was ERTC 10, held at Trinity Col-
lege, Dublin on 31 March and 1 April 2005. 

At 16 ICSMGE in Osaka in 2005, TC23 will going to have 
a committee meeting.  Session 5a, Engineering Practice and 
Education, also contains many papers and panel presentations 
on the TC23 related issues.  

4.1 IWS Kamakura, 10-12 April 2002, Tokyo and Kamakura 

International Workshop Kamakura 'Foundation design codes 
and soil investigation in view of international harmonization 
and performance based design' was held from 10 to 12 of April 
2002. Engineers and professionals concerned with develop-
ments of Eurocodes, ISO and CEN standards, AASHTO speci-
fications and other national codes as well as other aspects of 
foundation design codes and soil investigation participated in 
this 3-days workshop. 

Four theme lectures, three keynote lectures, and 35 papers 
are presented during this workshop.  The four theme lectures 
presented on the first day are as follows: 
• Eurocode 7 – a code for harmonizsed geotechnical design 

(T. Orr, University of Dublin, Irland),  
• AASHTO LRFD limit state design of bridges with empha-

sis on seismic performance (I.G.Buckle, University of Ne-
vada, USA),

• Observations on geotechnical reliability based design de-
velopment in North America (F.H. Kulhawy, Cornell Uni-
versity, USA).  

• Current status and future developments of geotechnical de-
sign codes in Singapore (T.S. Tan, NUS, Singapore). 

Three keynote lectures presented on the second and the third 
day are as follows: 
• Development and future of Eurocode 7 – Geotechnical de-

sign (R. Frank, CERMES (ENPC-LCPC), France). 
• Load and resistance factor design (LRFD) for deep founda-

tions (S. Paikowsky, U Mass. at Lowell, USA) 
• Proposal of a comprehensive foundation design code: Geo-

code 21 ver.2 (Y. Honjo, Gifu University, Japan ) 

The first day of the workshop was held in the central part of 
Tokyo, followed by two more days of research oriented presen-
tations and discussions in Shonan International Village Centro 
near Kamakura, which is 50km west of Tokyo.  The total num-
ber of participants is 163 comprised of 29 from overseas (Euro-
pe 11, North America 5, Asia 11 and 2 others) and 134 from Ja-
pan.

One of the special features of this workshop was that it was 
co-sponsored by JGS and TC20, TC23 and TC32 of ISSMGE: 
each TC has sponsored a session in the workshop.  Among the-
se three TC's, TC23 took the central role.  It was very fortunate 

that 9 out of 10 major members of this TC (the chair, the secre-
tary, 6 core members and 2 former chairs of the TC) could at-
tend the meeting. 

IWS Kamakura gave, probably for the first time, an oppor-
tunity to have true dialogues between European and North 
American geotechnical code writers.  It became apparent as we 
listened to the theme and keynote lectures of the workshop that 
there is distinguishing differences between these two parties:  
Europeans are more concerned with harmonization and frame-
works of the codes, whereas North Americans are more inter-
ested in the practical benefit gained from the revision of design 
methods on specific category of structures, e.g. highway brid-
ges.  North Americans come up with more reasonable numbers, 
but they chip off in background concepts and harmonizing phi-
losophy.  The numbers presented by Europeans seem to lack in 
background data and rationalization. 

In the concluding remarks, Y. Honjo, chairman of the or-
ganizing committee and that of TC23 for 2001-2005, identified 
the topics that need to be discussed and advanced in the coming 
four years which has been presented in section 2. Terms of Ref-
erence: The workshops and meetings held between IWS Kama-
kura and 16 ICSMGE Osaka were planed to discuss the tasks 
identified at this occation. 

The proceeding of the workshop is available from A.A. 
Balkema Publishers (Honjo et al., 2002). 

4.2 LSD2003,26  June 2003, Boston  

LSD2003 'Limit State Design in Geotechnical Engineering 
Prac-tice' was held 26 June 2003 from 9:00 to 17:10 in room 3-
270 at Massachusetts Institute of Technology, Cambridge, 
USA. This was right after 12th Pan American Regional Confer-
ence of ISSMGE ('Soil and Rock America'), which was held 
from 23 to 25 June 2003. 

The name LSD2003 is inherited from LSD2000 that was 
held in Melbourne in November 2000, where national reports on 
LSD codes are presented from 17 countries and 13 additional 
paper presentations on the related topics. 

There were 41 participants at LSD2003 with 18 papers sub-
mitted and 15 papers were presented.  In addition, Brian Simp-
son (Aarup Geotechnics, UK) delivered a special lecture on 
Eurocode 7: 'Geotechnical Design'. 

(1) Session 1:  LSD based codes developments 

Jim Whithiam (D'Appolonia Engineers, USA) talked about the 
implementation of AASHTO LRFD specifications for substruc-
tures in the US.  More than half of the states has implemented or 
has fixed the date for the implementation.  Issues of software 
developments and training are emphasized.   

Dennis Becker (Golder Associates, Canada) reported the 
current situation of limit states geotechnical design codes in Ca-
nada.  Past history are reviewed and the situation of the three 
major design code, i.e. NBCC (National Building Code of Can-
ada, 1995), CHBDC (Canadian Highway Bridge Design Code, 
2004/2005) and Offshore code S472-92 Foundations (1992), are 
described. 

Masahiro Shirato (Public Works Research Institute, Japan) 
explained the revised seismic design method of SHB (Specifica-
tions of Highway Bridges, 2003) in Japan.  L.M. Zhang (Hong 
Kong University of Science and Technology, Hong Kong) tal-
ked about Chinese LSD code for building piles, JGJ 94-94 that 
has been implemented since 1995. 

John Christian (Consulting engineer, USA), who was the 
Terzaghi lecturer of the conference, discussed the applicability 
of LSD concept to geotechnical engineering.  He went back 
even to Taylor's example on partial factor application to a slope 
stability problem.  The major conclusions are (1) partial factors 
can introduce more consistent safety margin to geotechnical 
structures than total factor approach, (2) however, partial factors 
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approach has limitation due to the complex failure modes of ge-
otechnical structure, (3) it is apparent that direct reliability ap-
proach is more robust in achieving consistent safety margin to 
the geotechnical structures, (4) the most successful application 
of LSD to geotechnical design is to design pile foundations due 
to its relatively smaller geotechnical complexity, and (5) more 
serious thoughts will be necessary for LSD methods to be intro-
duced to the geotechnical structures.  

(2) Special Lecture: Development of Eurocode 7 

B. Simpson made a presentation on Eurocode 7. There were 
very active discussions after the presentation. 

(3) Session 2: Reliability-based design of geotechnical struc-
tures 

Bob Gilbert (University of Texas at Austin, USA) discussed is-
sue of amount of available information and reliability analysis 
taking an offshore structure as an example.  He qualitatively ex-
hibited more information is required for more important struc-
tures.

Andrew Cushing (D'Appolonia Engineering, USA) de-
scribed their calibration procedure for anchored and cantile-
vered flexible retaining structure for AASHTO specifications.  
The target reliability index of about 3.5 was employed for all 
the cases, whereas FORM is used for the reliability analysis.  
Sets of resistance factors for different soil testing methods to 
obtain friction angle are proposed respectively.  

Widjojo Prakoso (Langan Enginnering and Environmental 
Service, USA) explained determination of resistance factor for 
shallow foundation on rock using FORM analysis.  Carlos La-
zarte (GeoSyntec Consultants, USA) described their scheme to 
determine resistance factors for soil nailing design, which is 
currently underway. 

Kok Kwang Phoon (NUS, Singapore) gave a general con-
sideration on application of reliability analysis for geotechnical 
LSD.  Main conclusion drown are as follows:  (1) factors in 
LRFD should be determined based on reliability analysis,  (2) in 
order to maintain consistent safety margin in LRFD, character-
istic values of soil parameter need to be defined clearly, and 
several resistance factors need to be introduced (i.e. the multiple 
factor format), and (3) FORM seems to be one of the appropri-
ate reliability analysis methods.   

Samuel Paikowsky (U. Mass. at Lowell, USA) compared 
FORM, FOSM and the database based ap-proach in determining 
resistance factors for vertically loaded pile.  It was found there 
was only 10% difference in the deter-mined resistance factor by 
FORM and FOSM, which seems to support use of FOSM in this 
kind of analysis.  The importance of large database for such stu-
dy is emphasized. 

(4) Session 3:  Soil parameters, partial factors and perform-
ance-based design 

B. Simpson (Arup Geotechnics, UK) discussed on use of par-
tial factors in finite element calculation in designing geotechni-
cal structures.  The materials and action (load) factors or resis-
tance and action effect factors both have justifiable reasons to 
be used.  However, for finite element computations, it is much 
simpler to factor the base variables entered into the computa-
tions than to apply factors to quantities occurring in the middle 
of the computation.  That is, it is simpler to factor materials and 
actions.   In this context, the dual calculation proposed in Euro-
code 7 Design Approach 1 (formally Cases B and C), is recom-
mended.  He also stated that in simulating complex geotechnical 
conditions such as a stage construction, it is recommended that 
the computation is carried out in terms of characteristic values, 
and factors for ULS design are then applied at specific stages.   

Peter Koudelka (Institute of Theoretical and Applied Me-
chan-ics, Czech Republics) presented an alternative slope de-
sign method for Eurocode 7 and the present Czech standard.  Z. 
Medina-Cetina (The Johns Hopkins University, USA) reported 
their on going research on visualization of strains in the soil 
specimen.   

Kenji Matsui (Public Works Research Institute, Japan) pro-
posed a set of factors to account for number of loading tests em-
ployed in a pile design.   

Yusuke Honjo (Gifu University, Japan) introduced Japanese 
Geotechnical Society Foundation Design Guideline, so called 
'Geo-code 21', which is fully based on the performance based 
design concept.  He also described recently developed 'code 
PLATFORM' (Principles, guidelines and terminologies for draf-
ting structural design code founded on performance based de-
sign concept'), which is an extension of the concept estab-lished 
in 'Geo-code 21' to all categories of structures. 

(5) Summary 

There were very lively discussions after each presentation.  Al-
though no consensus was reached for any of the important is-
sues, there were many lively and informal exchange of opinions 
on various important issues related LSD in geotechnical engi-
neering.   

The proceeding of the workshop is available from World 
Science (Phoon, Honjo and Gilbert, 2003). 

4.3  Two TC23 supponsered Sessions at 12ARC, 7-8 August, 
2003, Singapore 

Two sessions were organized by TC23 during 12 ARC in Sin-
gapore on 7 and 8, August, 2003. 

(1) Session TC23(1) 

Session entitled 'Advances in geotechnical limit state design ' 
was held on 7 August between 3:30PM and 5:30 PM.  The pur-
pose of this session was to disseminate information on geotech-
nical code developments on the international scene, with par-
ticularly emphasis on reliability.  A report on LSD2003 and 
some practical guidelines for reliability calibration were pre-
sented. 

Y. Honjo, chair of TC23, gave a report and future activity 
plan of TC23 for the period between 2001-2005. 

F.H. Kulhawy presented the advantages of reliability based 
calibration procedure based on his experiences in the US.  S-C. 
R. Row described the limit state design practice in Australian 
codes, so did L.M. Zang in Hong Kong and China.  B.K. Low 
introduced an Excel based reliability analysis procedure for geo-
technical re-liability analysis.  K.K. Phoon presented a guideline 
for reliability based code calibration with the emphasis on its 
application to geotechnical structures. 

(2) Session TC23(2) 

Session entitled 'Current status and future developments of geo-
technical design codes in some Asian countries' was held 8 Au-
gust between 10:30AM and 12:30 PM.  This session corre-
sponds to the task (6) identified in the Terms of Reference of 
TC23.

This session intends to bring together a group of interested 
and active people from Asia who are associated with profes-
sional/government bodies carrying legal mandate to draft/revise 
design codes.  Problems faced by small and/or developing coun-
tries in keeping abreast with rapid developments in geotechnical 
design codes would be presented and discussed by the panelists. 
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The panel discussion was chaired by O Kusakabe.  T.S. Tan 
(Singapore), J..Fukui (Japan), S.S. Gue (Malaysia), W. Maraing 
(Thailand) and G. Yoon (South Korea) reported the current code 
development situations in each country.  There were very active 
panel and floor discussions.  One of the problems discussed was 
influence of ISO standards to Asian countries and possible 
counter measures against them.  The chairman finally asked 
whether each panel member is interested in developing regional 
geotechnical design code, and all the panel members agreed to 
the chairman's proposal. 

The papers and summary of discussions are available in the 
proceedings of 12th ARC (Leung et al., 2003). 

4.4 TC23 Committee Meeting at 15ERC, 25 Augusut, 2003, 
Prague

TC 23 Meeting was held from 17.30 to 18.30 on 25th August 
2003 in the Prague during 15th European Regional Con-ference 
of ISSMGE.  13 members including Y. Honjo (Chair-man), K. 
Matsui (Secretary), P. Day (Past Chairman), R. Frank and B. 
Simpson (Core members). 

Y.Honjo reported the activities of TC23 during 2002 and 
2003, which includes IWS Kamakura, LSD2003 and two ses-
sions at 12ARC in Singapore.  Also, 6 topics that are to be dis-
cussed during 2001-2005 are introduced and emphasized. 

In the general discussion on TC23 activities, R. Frank poin-
ted out that the topic of limit state design was being included in 
the Prague Conference as presentations on Eurocode 7 were be-
ing made at two workshops, one organized by ERTC10 - Evalu-
ation of Eurocode 7, and another by ERTC7 - Numerical Meth-
ods.

To correct the impression that may have arisen regarding 
the use of reliability based geotechnical design, R. Frank poin-
ted out that reliability based geotechnical design was also used 
in Europe and not only in the USA, since EN 1990 - Basis of 
De-sign, which is the basis for all the Eurocodes, was linked to 
the reliability index, β values. B. Simpson said he believed that 
both UK and American engineers would like to use reliability 
but the problem was the credibility of the β values and the prob-
lem in getting reliable statistical data. He said Americans were 
favoring the LRFD method because this is what the structural 
engineers were using. 

B. Simpson said it would be good to have discussion of the 
papers presented to conferences, for example the papers in the 
proceedings of IWS Kamakura and LSD 2003. Rather than hav-
ing meetings, it would be good to have discussions in print. Y. 
Honjo said he would try to generate such discussion. 

It was agreed that the next TC23 meeting would be held in 
Osaka in 2005 during the next International Conference. 

4.5 Georisk 2004, 26-27 November, 2004, Bangalore 

International Workshop on Risk Assessment, In-situ Characteri-
zation and Geotechnical Design (Georisk 2004) was held in In-
dian Institute of Science, Bangalore, India November 26-27, 
2004.  10 experts (8 from abroad and 2 from India) presented 
invited and special lectures. About 20 contributed papers were 
also presented by the delegates. A total number of 150 delegates 
attended the workshop.  

The following is the list of invited lectures. 
• Reliability design of geotechnical structures and design 

codes (Y. Honjo, Gifu University, Japan) 
• Safety and hazards in geotechnical engineering (S. Lacasse, 

NGI, Norway)  
• Modeling non-Gaussian random vectors for FORM: state-

of-the-art review (K.K. Phoon, NUS, Singapore) 
• Examination of LRFD recommendations for deep founda-

tions using field load testing programme (S.G. Paikowsky, 
U. Mass. at Lowell, USA) 

• Risk management in geoenvironmental engineering – ad-
vancements and needs (R. Gilbert, University of Texas at 
Austin, USA) 

• Probabilistic considerations in rock engineering problems, 
P.H.S.W. Kulatilaka, University of Arizona, USA) 

• Safety of shallow foundations in limit state design (Kerstin 
Lesny, University of Duisburg-Essen, Germany) 

• Failure of strutted excavation at reclaimed land (Y. Iwasaki, 
GeoResearch Institute, Japan) 

• Reliability based geotechnical design (G.L. Sivakumar Ba-
bu, IIS, Bangalore 

• Risk analysis of slope (G. Venkatachalam, IIT Mumbai, 
India)

The proceedings have been summarized in  a nice and com-
pact volume (Sivakumar Babu and Phoon, 2003). 
 Much discussions are made, and all the lectures were very 
well received and the workshop provided much needed impetus 
for risk assessment and reliability based designs in geotechnical 
engineering in India. 

4.6 16 ICSMGE, 12-16 September, 2005, Osaka 

TC23 committee meeting will be held in the afternoon on 15 
September.  Discussions on EC7 as requested by Dr. R. Frank at 
Dublin.  Also some presentation will be made on the problems 
related to the Terms of the Reference.

Furtermore, Session 5a Engineering practice and education 
on 12 September (Monday) 15:30-17:30, and Paper Presen-
tation & Poster Discussion Sessions of Session 5a on 13 Sep-
tember (Tuseday) 16:00-19:00 includes topic very closely re-
lated to the activities of TC23.  Maney of the members of TC23 
is involved as panelists, secretaries and paper submitters of 
these sessions. 

5 CONCLUSIONS 

As is observed from the records of the activities, the terms of 
reference set by the committee have been largely met.  The 
amount and speed of information related LSD in geotechnical 
engineering have now much widely sheared by the members 
compared to several years ago.  It is planned some discussion 
papers related to the terms of reference will be presented at the 
time of the TC meeting in Osaka. 
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