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SUMMARY 

This administrative report communicates the actions of the 
Committee in the period 2001-2005. The aim has been to en-
gender interest in the particulate dimension of geotechnical en-
gineering, to make fruitful links with those from parallel disci-
plines in which granular media are of great interest, and to 
foster research which is capable of transforming the characteri-
zation of geotechnical materials to take advantage of new tech-
nology and improved understanding. 

The committee is planning an International Symposium to be 
held in Ube, Japan in 2006. This will give committee members, 
and all other interested parties, their first chance to meet in con-
ference to assess the possible impact of particulate mechanics in 
geotechnical engineering – whether in clarification of teaching, 
through advances in research, or in problem-solving in practice. 

TERMS OF REFERENCE 

1. To promote co-operation and exchange of information about 
the behaviour of soil grains and granular interactions, so as 
to clarify the fundamental micro-mechanisms of the beha-
viour of soils.

2. To promote improved Discrete Element Modelling (DEM) 
of soil aggregates, through simulations of laboratory tests, 
especially with regard to the observation of grain crushing 
and rearrangement.  

3. To encourage a micro-structural understanding of significant 
macroscopic behaviours such as compressibility, anisotropy, 
yielding, creep, cyclic liquefaction, shear rupture and tensile 
fracture.  

4. To open up a discussion on the use of micro-structural meas-
urements to enhance soil characterisation procedures (gra-
ding, plasticity index, CPT / SPT etc) and to clarify the se-
lection and use of continuum parameters in geotechnical 
engineering practice.  

5.  To widen the scientific basis of geomechanics by linking 
with groups applying micro-mechanics to the study of granu-
lar materials in other fields of application such as rock me-
chanics, metal powders, ceramic pressings, and food proc-
essing.

6.  To co-operate with other Technical Committees where the 
granular perspective is thought to be valuable to their work; 
this may include TC1 Offshore and Near-Shore Geotechnical 
Engineering, TC2 Geotechnics of Physical Modelling and 
Centrifuge Testing, TC3 Geotechnics of Pavements, TC6 
Unsaturated Soils, TC29 Laboratory Stress Strain Strength 
Testing of Geomaterials, and TC34 Prediction Methods in 
Large Strain Geomechanics.  

7. To encourage local working groups on particulate mechan-
ics, to organise regional workshops and international sympo-
sia, and to negotiate with major journals for the creation of 
special issues devoted to progress in this topic. 

MEMBERS OF TC35 

Chair:  Professor Malcolm Bolton (UK) 
Secretary: Professor Masayuki Hyodo (Japan). 

Core Members: Professor David Frost (USA); Professor Bud-
hima Indraratna (Australia); Professor Renato Lancelotta (Italy); 
Dr Yukio Nakata (Japan); Prof Leo Rothenburg (Canada); Pro-
fessor Carlos Santamarina (USA); Dr Kenichi Soga (UK); Dr 
Colin Thornton (UK); Professor David Muir Wood (UK). 

Members: Dr David Airey, Dr Jan Bohac; Professor Pierre 
Evesque; Professor Feyza Cinicioglu; Professor Francesco Fre-
derico; Professor Antonio Gens; Dr Adrian Hyde; Professor 
Balasingam Muhunthan; Dr H A Joer; Professor Pauli Kolisoja; 
Dr J. Lorincz; Dr Glenn McDowell; dr ir Frans Molenkamp; Dr 
Catherine O’Sullivan; Professor Giuseppe Scarpelli; Professor 
P. Scharle; Dr Calogero Valore; Eng. Antonio Veiga Pinto; Dr 
Nico Vermeulen; Dr Cino Viggiani; Dr Y.H. Wang; Dr Noriyu-
ki Yasufuku. 

REGIONAL GROUPS, MEETINGS AND WORKSHOPS 

UK Travelling Workshop: GeoMechanics Micro-Macro (GM 3)

Birmingham University, 18-19 December 2003;  
University College London, 20-21 December 2004;  
Bristol Univertsity 19-20 December 2005 (in planning). 

Organisers: Malcolm Bolton, Kenichi Soga, Colin Thornton, 
Matthew Coop, Beatrice Baudet, David Muir Wood. 

Delegates:  John Atkinson, Dickie Bassett, Andrew Chan, Fra-
ser Bransby, Howard Chandler, Helen Cheng, Ian Collins, John 
Harkness, Richard Harkness, Mingjing Jiang, Glenn McDowell, 
Catherine O’Sullivan, William Powrie, Brian Simpson, Sarah 
Stallebrass, Hoe-Chian Yeow, Antonis Zervos, Ling Zhang, to-
gether with research students from the  Universities of Bristol, 
Cambridge, Dublin, University College London, Imperial Col-
lege London, Nottingham, and Southampton. 

NSF-EPSRC Invited Workshop: Micro-Geomechanics Across 
Multiple Strain Scales; Cambridge University, UK; 21-23 
March 2005.

Organisers: Malcolm Bolton, David Frost, Carlos Santamarina, 
Kenichi Soga, Beena Sukumaran  

Delegates:  Younane Abousleiman, Khalid Alshibli, Simon An-
tony, Alaa Ashmawy, Beatrice Baudet, Antonio Bobet, Ronnie 
Borja, Lis Bowman, Fraser Bransby, Jonathan Bray, Howard 
Chandler, Helen Cheng, Matthew Coop, Jason DeJong, Pierre 
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Delage, Rick Fragaszy, Marte Gutierrez, Jie Han, Roman Hry-
ciw, Tomasz Hueckel, Adrian Hyde, Mingjing Jiang, Assaf 
Klar, Matthew Kuhn, Fiona Kwok, Ning Lu, George Marketos, 
Glenn McDowell, James Mitchell, Robert Mokwa, David Muir-
Wood, Yukio Nakata, Charles Ng, Tang-Tat Ng, Catherine 
O'Sullivan, Miguel Pando, Milan Patel, Dunja Peric, Amy Re-
chenmacher, Radhey Sharma, Colin Thornton, Julio Valdes, Ci-
no Viggiani, Linbing Wang, David White, Ian Wilson. 

Themes of half-day sessions:  
1 Challenging Phenomena and New Technology 
2 Micro-Geomechanics - the Millistrain Perspective 
3 Micro-Geomechanics - the Macrostrain Perspective 
4 Micro-Geomechanics - the Flow Perspective 
5 Micro-Geomechanics - Research Needs and Strategy 

Discussion session on “Compressive Geotechnical Materials” 
Annual Conference of Japanese Geotechnical Society, Niigata, 
8th July, 2004. 

Organisers: Masayuki Hyodo, Nokazu Yasufuku, Yukio Naka-
ta.

Delegates: Noritaka Aramaki, Tatsuya Ishikawa, , Kenji Kane-
ko, Shoji Kato, Takeshi Kimata, Tatsuo Sakakibara, Masataka 
Takei, Guangqi Chen,  Shin’ya Nishio, Teruhisa Fujii, Tetsuo 
Fujiyama, Takashi Matsushima, Takeo Moriwaki and about 100 
participants. 

Forum on “Particle Characteristics, Geomechanics and Geo-
techniques”, Tokyo, 19th January, 2005.  

Organisers: Masayuki Hyodo, Nokazu Yasufuku, Yukio Nakata 

Delegates: Noritaka Aramaki, Tatsuya Ishikawa, , Kenji Kane-
ko, Shoji Kato, Takeshi Kimata, Tatsuo Sakakibara, Masataka 
Takei, Guangqi Chen,  Shin’ya Nishio, Teruhisa Fujii, Tetsuo 
Fujiyama, Takashi Matsushima, Takeo Moriwaki and about 100 
participants. 

JAPANESE GEOTECHNICAL SOCIETY COMMITTEE FOR 
TC35

Chair: Masayuki Hyodo, Co-chair: Noriyuki Yasufuku, Secreta-
ry: Yukio Nakata. 

Leaders of Working Groups (WGs): Masaaki Katagiri(WG1),  
Kenichi Maeda (WG2), Yukio Nakata (WG3). 

Members: Noritaka Aramaki, Tatsuya Ishikawa, Kenji Kaneko, 
Shoji Kato, Takeshi Kimata, Tatsuo Sakakibara, Masataka Ta-
kei, Guangqi Chen,  Shin’ya Nishio, Teruhisa Fujii, Tetsuo Fu-
jiyama, Takashi Matsushima, Takeo Moriwaki. 

Report on Activity: a report will be published in draft form at 
16th ICSMGE in Osaka, and finalised prior to the planned IS-
Yamaguchi in 2006. The titles of the chapters of the Report will 
be:

1  Introduction 
2  Measurement of particle characteristics 
3  Soil behaviour and particle characteristics 
4  Modelling and particle characteristics 
5  Practical application of discontinuum modelling 
6  Case studies with micro-interpretation 
7  Summary 

PLANNING FOR IS-YAMAGUCHI '06

Organisers:  JGS Committee for TC35 
Title: International Symposium on Geomechanics and Geo-
technics of Particulate Media 
Date: 12th -14th September 2000 
Place: Yamaguchi University, Ube, Japan 

Submission of abstracts:  September 2005 
Acceptance of abstracts:         October 2005 
Submission of manuscripts:      December 2005 
Deadline for final papers:        March 2006 

Call for participation: 
The challenge of all granular materials is that they rearrange 
their fabric in response to deformation, giving rise to complex 
behaviour seen at macro scale. In addition, all geomaterials 
must be considered potentially crushable, even strong-grained 
sandy soils, but weak-grained soils such as weathered residual 
soils, volcanic ash deposits and some recycled materials, are es-
pecially crushable and compressible. In line with performance-
based design criteria, accurate evaluation of their physical char-
acteristics has become necessary when using these geomaterials. 
In addition, there have been rapid technological advances in im-
age processing, highly accurate measurement systems and high-
speed computation which have enhanced research in geomateri-
als, with a special emphasis on their particulate nature. 

Re-examination of geomaterials, which consist of aggre-
gates, from a microscopic point of view can shed light on our 
understanding of significant macroscopic behaviour, such as 
compressibility, anisotropy, yielding, creep, cyclic liquefaction 
and shear rupture. In the process, new methods of material char-
acterization should emerge which may lead to greater confi-
dence in the specification of a new generation of constitutive 
models with physically meaningful parameters. Invigorating 
this development is the new drive for sustainability leading to 
an increased utilization of recycled materials for geotechnical 
applications. Since the characteristics of recycled materials, 
such as compressibility and self-hardening, may differ from 
those of natural materials, it is believed that evaluation from a 
particulate perspective is indispensable. 

This symposium will provide the opportunity for an interna-
tional exchange of ideas, as well as serve as a base for the dis-
semination of information regarding experiments, numerical 
models and practical engineering problems related to material 
evaluation which considers the particulate nature of geomateri-
als. 

Themes: 
Micro and macroscopic characterisation  
• Particle characterisation  
• Deposition and sedimentation  
• Visualisation of particle movement  
• Macroscopic behaviour  
• Particulate theories  
• Experimental techniques for particulate materials  

Discrete element and continuum modelling 
• Particle characterisation methods for modelling  
• Practical applications of discrete element methods  
• Representation and interpretation of fundamental behaviour  
• Novel numerical analysis methods  
• Material continuum parameters related to particle properties  

Engineering applications 
• Site investigation  
• Embankments and reclamation
• Bearing capacity  
• Landslide stability  
• Exploitation of natural resources  
• Railway ballast 
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FUTURE OF THE COMMITTEE 

TC35 is concerned with the fundamentals of soil behaviour, but 
its main aim is not to develop soil constitutive relations. The ob-
jective of constitutive modelling is to invent mathematical 
schemes that offer neat ways of fitting curves to soil test data. 
That 40-year agenda has led to the creation of a number of theo-
retical plastic models of soil behaviour, many of which work 
reasonably well if they are tuned to the data of sufficient soil 
element tests. The number of tests that are required reflects the 
number of different aspects of behaviour that the model aims to 
represent – drained / undrained behaviour, volumetric / shear 
deformation, monotonic / cyclic, small / large strain, anisotropy, 
creep, principal stress rotation etc. The more wide-ranging 
models have 20 or more parameters to be fixed. Even if suffi-
cient identical soil samples are available to conduct such an ex-
ercise, all that has been achieved is a concise mathematical for-
mulation that describes what the soils laboratory has measured. 
The next step, just one of the objectives of TC35, should be to 
correlate physically meaningful soil parameters with indices re-
flecting the soil’s microstructure. 

It must be accepted, however, that the development of com-
plex constitutive relations has yet made little direct impact on 
geotechnical engineering practice. One reason for this is that 
granular soils can not be sampled without severe disturbance, so 
the whole exercise never gets off the ground. Another is that 
practising engineers do not have faith in the values they have to 
ascribe to the multitude of parameters required to drive the 
analyses. A third is that finite element analyses that employ 
such models are generally too demanding in time and expertise 
to be included in the design process. 

The constitutive relations agenda has, however, had a pro-
found impact on geotechnical research in the Universities, 
where many research groups have focused on mathematics. A 
recent enthusiasm has been to use concepts such as “second or-
der work” to inspect constitutive relations for regions in which 
the response to certain stress or strain paths bifurcates, exhibit-
ing the characteristics of “a poorly posed problem” with non-
unique solutions. These mathematical investigations are some-
times set against evidence of instabilities observed in laboratory 
tests. Since geohazards often propagate by means of such phe-
nomena it is important to be able to map regions in which they 
may occur, for the purposes of risk analysis. All the available 
evidence suggests, however, that soil constitutive relations and 
finite element analyses will enjoy even less success here than 
has been the case in site-based geotechnical engineering. What 
is really wanted in relation to geohazard mitigation is a physical 
understanding of the sources of instability. 

Engineers have to rely on applying simple mechanisms to 
take robust decisions. To select appropriate mechanisms, they 
need the best possible soil characterization. Modern technology 
has delivered means by which soil grains and microstructure 
can be described objectively, and simulated to link different as-
pects of soil behaviour at macro-scale to aspects that can be ob-
served at micro-scale. Geotechnical engineers already know the 
empirical value of Atterberg’s limits, for example. A new op-
portunity is to conduct research to explain the mechanism being 
invoked in the plastic limit test, so that better index tests and 
better correlations can be derived. Other phenomena of soil in 
the field – cracking, creep, liquefaction, wetting collapse etc –
should equally be capable of being mapped by special index 
tests derived from an understanding of micro-mechanisms. It 
would be extraordinary if geotechnical engineers were to have 
to persist with sieves, sedimentation tanks, and the rolling of 
clay threads, while their cousins in other branches of materials 
science had transformed their fields of application through the 
creative use of microscopes and scanners, and the linking of mi-
crostructure with material behaviour. 

The responses of delegates to the various workshops and 
discussion meetings that we have organised has been very en-
couraging. For example, in relation to soil crushability, new 
methods of soil characterisation have been proposed, new corre-
lations have been proved between the crushing strength of 
grains and “apparent pre-compression” as seen in oedometer 
tests, and new applications of this knowledge to engineering 
practice have been described in relation to the performance-
based selection of ballast for rail track beds. This new under-
standing of clastic mechanics will receive appropriate exposure 
in IS-Yamaguchi '06, together with other aspects of particulate 
mechanics relevant to other practical situations, as set out 
above.

Furthermore, cross-disciplinary discussions with Chemical 
Engineers, Materials Scientists and Physicists have been 
enlightening. An estimated 53 of 320 delegates attending the 5th

International Conference on Micromechanics of Granular Media 
in Stuttgart in July 2005 were geotechnical engineers. The pro-
ceedings, published as Powders and Grains 2005 by Balkema, 
contain 284 papers. Remarkable advances were reported in the 
understanding the compressibility of cohesive powders and col-
loids (relevant to clay muds), and regarding the variable internal 
friction exhibited during fast granular flows (relevant to flow-
slides and rock avalanches). These advances were reported not 
by geotechnical research workers, but by research groups in 
electrical materials and in physics. Members of TC35 are con-
scious of their responsibility and opportunity to bring back such 
new knowledge for development into geotechnical engineering 
applications.

We therefore propose that TC35 changes its title back to 
“Geo-Mechanics from Micro to Macro” and that it should con-
tinue to pursue all the goals set out in its current Terms of Ref-
erence. 
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