
INTERNATIONAL SOCIETY FOR 

SOIL MECHANICS AND 

GEOTECHNICAL ENGINEERING 

This paper was downloaded from the Online Library of 
the International Society for Soil Mechanics and 
Geotechnical Engineering (ISSMGE). The library is 
available here: 

https://www.issmge.org/publications/online-library 

This is an open-access database that archives thousands 
of papers published under the Auspices of the ISSMGE and 
maintained by the Innovation and Development 
Committee of ISSMGE.   

https://www.issmge.org/publications/online-library


TC29 workshop: Laboratory tests 
TC29 Atelier: Tests de laboratoires 

R.J. Jardine 
Imperial College, London, UK (Chairman of TC29) 

S. Shibuya 
Kobe University, Kobe, Japan (Secretary of TC29) 

1 OUTLINE

The workshop (WS) sponsored by TC29 was held from 10:30 to 
12:00 on Thursday 15 of September, 2005. The WS was care-
fully organized by following time schedule shown in Talbe 1. 
Since Prof. Richard Jardine, the Chairman of TC29 was not able 
to attend this conference, Prof. Fumio Tatsuoka, Tokyo Science 
University and also the former chairman of TC29, kindly played 
the role of chairing this WS.  

It started with a brief review of TC29 activities in the past, 
followed by the presentation about the preliminary results of in-
ternational parallel (or round-robin) test organized by TC29. 
The presentation material was prepared by the task force in the 
Japanese Geotechnical Society (JGS) committee headed by Dr. 
Satoshi Yamashita, Kitami Institute of Technology. Five short 
presentations (@7 mins) by TC29 members were made on each 
topic regarding recent development and interpretation of labora-
tory test. Dicussion was open to the floor after each presentation. 

Table 1 Format of TC29 workshop held on 15 of September 
Time Title Speaker 

10:30-
10:35

Review of TC29 activities 
1994-2005

S. Shibuya  
(Japan) 

10:35-
11:00

International parallel test on 
the measurement of Gmax using 
bender elements by TC29 (pre-
liminary report)  

S.Yamahshita
(Japan) 

Effects of curing time and 
stress on the strength and de-
formation characteristics of 
cement-mixed sand 

J.Kuwano (Ja-
pan)

New sample holder for the 
preparation of undisturbed 
fine-grained soil specimens for 
laboratory element testing 

D.Wijewickreme 
(Canada)

P and S wave interpretation 
and analysis using an accurate 
triaxial device 

H. Di Benedetto 
(France)

Stress-strain-strength behav-
iour of undisturbed and recon-
stituted gravely soil samples 

D.C.F. Lo Presti  
(Italy) 

11:00-
11:55

New observations from the 
testing of clays 

J.Yamamuro 
(USA)

11:55-
12:00

Announcement of Atlanta con-
ference

P. Mayne  
(USA)

2 REVIEW OF TC29 ACTIVITIES (1994-2005) 

In 1994, the International Society for Soil Mechanics and Geo-
technical Engineering (ISSMGE) established TC29 on Stress-

Strain Testing of Geomaterials in the Laboratory, chaired by 
Prof. F. Tatsuoka. In the following year, the JGS set up a do-
mestic committee to support the activities of TC29 as a chair 
country.  

In 2001 just after Istanbul conference, Prof. R. Jardine has 
undertaken the chair. The Terms of Reference agreed for TC-29 
are as follows: 

• To promote co-operation and exchange of information con-
cerning research and developments in advanced laboratory 
geotechnical testing, including apparatus, techniques, data 
acquisition and interpretation.

• To encourage the application of advanced laboratory testing 
in research; in integrated site characterization studies; and in 
ground modeling. 

• To explore how advanced testing can be used most con-
structively in practical geotechnical engineering.    

• To advance the above aims through collaboration with spe-
cialists working in laboratory and field testing, sampling, 
theoretical and numerical analysis, and in project engineer-
ing and full scale observation. This will involve close liai-
son with other ISSMGE Technical Committees. 

TC29 under the modified title of “Laboratory stress-strain and 
strength testing of geomaterials” has been very active over the 
last four years. The Lyon Conference, organized by Prof H. di 
Benedetto and his colleagues from ENTPE, TC-29 and the 
French National Society was the single most important TC-29 
activity over the last four years. The Conference is part of the 
series organized by TC-29 members: IS-Hokkaido (1994); Geo-
technique Symposium in Print (London 1997); IS-Torino 
(1999). IS-Lyon involved a fully fledged International Confer-
ence with a full programme of Keynote Lectures, Discussion 
Sessions, Conference Papers and Social Programme. IS-Lyon 
was co-ordinated with a Special Volume of “Soils and Founda-
tions” (JGS, 2003) which offered 19 closely refereed Journal 
papers. The two substantial IS-Lyon volumes published by 
Balkema contained 180 papers and 8 Keynote papers. Promi-
nent members of other TCs were invited and several gave im-
portant Keynote Lectures or made other contributions to the 
proceedings. The themes ranged from fundamental soil mechan-
ics, through to advanced laboratory and field testing and via 
modeling to practical applications with case histories. Over 200 
researchers and practitioners attended this important conference. 

3 INTERNATIONAL PARALLEL (ROUND-ROBIN) TEST 

TC29 business meeting was also held in Lyon at which it was 
decided to develop an international ‘round-robin’ (IRR) bender 

3275

Proceedings of the 16th International Conference on Soil Mechanics and Geotechnical Engineering

© 2005–2006 Millpress Science Publishers/IOS Press.

Published with Open Access under the Creative Commons BY-NC Licence by IOS Press.

doi:10.3233/978-1-61499-656-9-3275



element (BE) research programme. This was organized by the 
Japanese domestic TC29 group in collaboration with TC29. 

Incidentally, similar round-robin test programme was carried 
out in 1996 as a central facet of the TC-29 activities in those 
days. The programme aimed at providing a valuable framework 
of reference with which recommendation for procedures re-
ferred to triaxial and torsional shear tests was developed in the 
form of JGS standards.

This second IRR regarding the use of BE to measure elastic 
shear modulus of soils in geotechnical engineering laboratory 
was again planned by the JGS committee with similar objective. 
The BE is a powerful laboratory tool to measure the shear wave 
velocity through the soil sample, and it is commonly used over 
the last decade to estimate the shear modulus at very small 
strain, Gmax. However, we have neither any standardized 
method for measuring the shear wave velocity propagating in 
soils nor agreed procedure for interpreting the test results. 
Therefore, TC29 organized the IRR test with aims to dissemi-
nate the experience of different practices used worldwide, and 
also to develop eventually the recommendation for procedures 
referred to BE test. 

Test material used was Toyoura sand, the standard sand in 
Japan. Testing apparatus employed by the participated research 
organizations were triaxial, consolidometer and resonant col-
umn, all equipped with bender elements. The sample was pre-
pared by air-pluviation method to form the relative density of 
about 50 % and 80%. It was specified that the sample should be 
tested with conditions with either dry or fully saturated.  

The test specification when the sample was consolidated 
isotropically was as follows; 

i) Keeping the isotropic stress state in the drained conditions, 
increase the confining stress to the next isotropic stress 
state (σ'c = 50, 100, 200 or 400 kPa), 

ii) measure the shear wave velocities using the bender element, 
iii) when possible, measure the secant stiffness from stress-

strain curve at small strains (about 0.001%) by applying 
monotonic or cyclic loading in the drained and/or 
undrained conditions, and 

iv) repeat the processes i) to iii) until the final stress state  
(σ'c = 400 kPa) is reached. 

On the other hand, the testing procedure when the sample was 
consolidated unisotropically was specified in the following; 

a) In the drained condition, apply the vertical stress up to  
50 kPa (σ'c =25 kPa and K=0.5), 

b) measure the shear wave velocities using the bender element, 
c) measure the secant stiffness from stress-strain curve at 

small strains (about 0.001%) by applying monotonic and/or 
cyclic loading in the drained and/or undrained conditions 
when possible, 

d) increase the horizontal and vertical stresses step by step  
until next anisotropic stress state, and 

e) Repeat the processes b) to d) until the final stress state  
(σ'v = 400kPa and σ'h= 200 kPa) is reached. 

Dr Yamashita reported that a total of 22 laboratories from 11 
countries participated the IRR test. The number increased as 
compared to the previous IRR test with the comparative figure 
of 19 laboratories (6 countries). Most of apparatus employed 
was triaxial (16 laboratories). The sample size ranged between 
38mm and 100 mm of diameter, and between 40mm and 200 
mm of height, and the height/diameter ratio is mostly 2.  

The following conclusions were tentatively proposed; 

1) Results in devices with rigid boundary (i.e., consolidometer 
or direct shear box apparatus) exhibited considerably large 
scatter when compared to equipments with flexible  

 boundary like triaxial apparatus. This may be attributed to 
several factors such as the effects of friction on lateral sur-
face of the specimen, near-field-effects owing to short tip-
to-tip distance, disturbance due to compression wave, etc. 

2) When identifying the travel time of shear wave, a sort of 
start-to-start determination seems simple and popular tech-
nique, implying that the scatter was relatively small, and the 
results corresponded well to others test results. However, in 
some cases, it involved difficulty to find out the very first 
arrival point due possibly to near-field-effects. In order to 
eliminate the effects, it is necessary to employ different in-
put frequencies. If the frequencies of input and received 
waves are similar to each other, peak-to-peak determination 
may provide reasonable data regardless of the near-field-
effects. Cross correlation with frequency domain is advan-
tageous in that the determination can be automated and 
hence has potential benefit to provide user independent re-
sults. Educated judgment is required for interpreting the 
cross correlation peaks and frequency domain to get the cor-
rect time delay. It is strongly recommended to employ more 
than one technique with different wave shapes and  input 
wave frequencies. 

Further interpretation of the IRR test will be made by the task 
committee and the result will be reported in Atlanta conference 
in 2007.

4 FUTURE ACTIVITIES 

The most important future activity that involves TC-29 mem-
bers is the IS-Atlanta Conference that will follow on from IS-
Lyon. This is being organized by a group chaired by Professor 
Glenn Rix of the Georgia Institute of Technology, USA. Other 
activities and possible revision to the Committee’s Terms of 
Reference may be decided by the incoming Committee and its 
Chairman. 

5 SUMMARY 

TC-29 has been highly active and productive over the last four 
years, striving to meet the aims set out in its Terms of Refer-
ence. This WS was also successful in this respect. 

The conferences and workshops organized by TC-29 have 
promoted co-operation and exchange of information on ad-
vanced laboratory geotechnical testing, including apparatus, 
techniques, data acquisition and interpretation.  

We have also sought, through participation in conferences 
and meetings held by other groups (and through our practice) to 
encourage the application of advanced laboratory testing in re-
search, integrated site characterization studies and ground mod-
eling. Great emphasis has been placed in our work on the con-
structive use of advanced testing in practical geotechnical 
engineering    

Our work has involved collaborating with other specialists 
working in field testing, sampling, theoretical and numerical 
analysis, project engineering and full scale observation. hope to 
achieve a similarly balanced participation in the Atlanta 2007 
Conference. 

REFERENCES

Di Bennedetto, H., Doanh, T., Geffroy, H and Sauzeat, C. (2003), 
(2005) Editors, Deformation Characteristics of Geomaterials. Pro-
ceedings of IS-Lyon,  Balkema, Vol. 1, 1425p, Vol.2, 247p. 

JGS (2003); Deformation Characteristics of Geomaterials, Special Edi-
tion of Soils and Foundations. Vol. 43, No.4, Editors Tokimatsu 
and Di Bennedetto, H. 229p. 

3276


