
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.   

The paper was published in the proceedings of the ��th  
Australia New Zealand Conference on Geomechanics 
and was edited by �*�H�R�I�I�U�H�\�� �)�D�U�T�X�K�D�U���� �3�K�L�O�L�S�� �.�H�O�V�H�\����
�-�R�K�Q�� �0�D�U�V�K�� �D�Q�G�� �'�H�E�E�L�H�� �)�H�O�O�R�Z�V. The conference was 
held i n �$�X�F�N�O�D�Q�G, �1�H�Z���=�H�D�O�D�Q�G, �����²������ �)�H�E�U�X�D�U�\������������

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


n 
0 co 9 th AUSTRALIA NEW ZEALAND 
�~� ; CONFERENCE ON GEOMECHANICS 
m �~� Auckland - February 2004 

�~� �~� Proceedings Volume 1 

�~�~� 
oC 
Z • 
c:, z 
mm 
I~ totheeeatr h 
n ,. 
:c r-
• • zz -c n 
tA 

624.13 
TO 

New Zealand 
Geotechnical Society 

Australian 
Geomechanics Society 



To the eNZ of the Earth 

Proceedings of the 
9th AUSTRALIA NEW ZEALAND CONFERENCE 

ON GEOMECHANICS 

VOLUME 1 

Editors: Geoffrey Farquhar, Philip Kelsey, 
John Marsh, Debbie Fellows 

New Zealand Geotechnical Society Inc and the Australian Geomechanics Society 
Hilton Hotel, Auckland , New Zealand , 8-11 February 2004 

Proceedings, 9th Australia New Zealand Conference on Geomechanics, Auckland 



II 

PREFACE 
The 9th Australia New Zealand Conference on Geomechanics continues the series of 
Regional Conferences of the International Society of Soil Mechanics and Geotechnical 
Engineering, the International Society of Rock Mechanics and the International Association 
for Engineering Geology and the Environment, held in New Zealand or Australia every four 
years. Previous conferences were: 

1952 
1956 
1960 
1963 
1967 
1971 
1975 
1980 
1984 
1988 
1992 
1996 
1999 

Melbourne 
Christchurch 
Sydney 
Adelaide 
Auckland 
Melbourne 
Brisbane 
Wellington 
Perth 
Sydney 
Christchurch 
Adelaide 
Hobart 

First ANZ Conference on SM and FE 
Second ANZ Conference on SM and FE 
Third ANZ Conference on SM and FE 
Fourth ANZ Conference on SM and FE 
Fifth ANZ Conference on SM and FE 
First ANZ Conference on Geomechanics 
Second ANZ Conference on Geomechanics 
Third ANZ Conference on Geomechanics 
Fourth ANZ Conference on Geomechanics 
Fifth ANZ Conference on Geomechanics 
Sixth ANZ Conference on Geomechanics 
Seventh ANZ Conference on Geomechanics 
Eighth ANZ Conference on Geomechanics 

The conference has been organised by the New Zealand Geotechnical Society in co­
operation with the Australian Geomechanics Society. The New Zealand Geotechnical 
Society is a collaborating technical society of IPENZ ENGINEERS NEW ZEALAND. 

The conference aims to promote dialogue between professionals working in soil and rock 
mechanics, engineering geology, geophysics and geoenvironmental disciplines with the 
overall theme of 'TO THE eNZ OF THE EARTH'. Conference subject areas include 
foundations, rock mechanics, mining, tunnelling , subsidence, engineering geology, site 
investigation, embankments, dams, slope stability, environmental geotechnics, 
hydrogeology, geosynthetics, shallow foundations, ground improvements, modelling, 
laboratory testing, retaining walls, anchors, roads, rail , and pavements. 

The proceedings are presented in two volumes that contain the keynote address, the New 
Zealand Geomechanics Lecture, the John Jaeger Memorial Lecture, and technical papers 
(presented orally or as posters). 

The support of the conference sponsors is gratefully acknowledged. 

John Marsh 
Chairman 
New Zealand Geotechnical Society 
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