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PREFACE

The Fourth Australia New Zealand Conference on Geomechanics continues the sequence of conferences
previously held in Melbourne (1971), Brisbane (1975) and Wellington (1980). The conference is
related to the three main fields of geomechanics; soil mechanics, rock mechanics and engineering
geology.

The conference has been organised by the Western Australian Group of the Australian Geomechanics
Society, on behalf of the Australian and the New Zealand Geomechanics Societies. The conference is
jointly sponsored by The Institution of Engineers, Australia, the Australasian Institute of Mining and
Metallurgy and The Institution of Professional Engineers, New Zealand. Itisalso aregional conference
of the International Society for Soil Mechanics and Foundation Engineering and a meeting of the
ISSMFE Steering Committee will be held in conjunction with the conference.

These volumes include

: All papers accepted for publishing

: Papers prepared by Session Reporters
: The keynote address.

The conference format has been developed to avoid parallel sessions while maximising the number of
papers accepted for publication. This has resulted in the selection of a number of authors by the
Session Reporters to make an actual presentation to the conference while incorporating sufficient
time for discussion on all papers during each session. In addition, those authors not chosen to make a
presentation to the conference have been given the opportunity to present a poster paper on their
work.

It is also hoped that highlights of discussion in all sessions will be presented in serial form in
forthcoming issues of the Geomechanics News.

Sponsorship by a number of local firms and companies has enabled us to develop an exhibition incor-
porating relevant industry displays etc., in conjunction with the conference. We wish especially to
thank our sponsors for their willing and generous support. Interest has also been expressed for a
number of Specialty Technical Sessions and we will be providing facilities for, and co-ordinating the
timing of such sessions. It will be possible to accommodate a number of these specialty sessions
depending mainly on the interest of those willing to organise them and a program will be distributed at
the beginning of the conference.

We extend a warm welcome to Perth to all conference registrants and sincerely hope that the
conference and associated activities live up to your expectations.

We wish in particular to thank all involved in the preparation and presentation of this conference.

May you thoroughly enjoy and gain from the conference.

Richard Jewell
Chairman
Organising Committee.






PAPERS

Concrete Gravity Dam Foundations: An Open Case of Geomechanical Interaction,
Structure-Foundation and Theory-Practice . Sy o e .V.F.B. de Mello

GENERAL REPORT: SESSION 1 — LABORATORY TESTING AND INVESTIGATION

................................................................................ P.J. Moore

The Application of Critical State Concepts to Melbourne Mudstone . .H.K. Chiu and I.W. Johnston

Compressible Conduits Under Deep Fill Loads — A Model Study. . Sk ..J.N. Kay,
T Kokkmak:s ano‘ M C Tallidira

-R.M. Loewenstein and S.P. Clemence
.P.T.W. Lun and A.K. Parkin
Impact Strength of Sandstone . . .S. Sakai, R. lida and M. Irobe

An Empirical Relation for Coefficient of Permeabmty oftSandiE e A.A. Shahabi, B.M. Das
and A.J. Tarquin

Study of Impact Loads on Retaining Walls. . . .. .. ... .
A Study of Consolidation Behaviour by the Velocity Method . .

Preliminary Studies of Class Il Brittle Rock Behaviour. . . .. .. ... . VST mMmoRs
Elastic-Plastic Work-Hardening Model for Soft Glaver s e s R.D. Singh and V.K. Khosla

GENERAL REPORT: SESSION 2 — LABORATORY TESTING AND INVESTIGATION
.. T.J.E. Sinclair
The Behaviour of Collapsible Soil Under Cyclic Loading. ..S.K. Bhatia and D. Quast
A Comprehensive Evaluation of Pavement Design Parameters for Kuwaiti Soils . . . .. .S.P. Bindra
and H.A. Al-Sanad

Laboratory Determination of KO and Comparision with Prototype Silo Observations . . . G.E. Blight
and Z. Ofer

Dynamic Uplift Capacity of Helical Anchors in Sand. . . ... -S.P. Clemence and A.P. Smithling

Simulation of Spoil Pile Subsidence. . ... ... .. M.B. Dusseault, J.D. Scott, G. Zinter and S. Moran
Investigation of Soil-Concrete Interface Behaviour by Simple Shear Apparatus. .. .. . .A.T.C. Goh

and |.B. Donald
Effective Shear Strength Parameters for Stiff Fissured Gilays S A e e A.T. Moon

Analysis of Strength Test Results — Pynang Formation Rocks — Papua New Guinea
............................................................. G. Mostyn and A.J. Ferguson

Laboratory and Field Strength of Mine Waste Rock. . . ..... . ... . .D.J. Williams and L.K. Walker

GENERAL REPORT: SESSION 3 — SOIL STRUCTURE INTERACTION. ... . ... .J.R. Booker
Analysis of Base Heave in Deep Excavations. . .... ... . ... . .. .. D.C. Andrews and T.J.E. Sinclair
Large Scale Test Facility for Model Conduits and Arches BuriedinSoil........ .. ..D.L Avalle,

R.C.L. Flintand J.N. Kay

Effect of Soil Embedment on Dynamic Performance of Structure Founded in Rock. . . S.K. Bhatia,
S.P. Clemence, R. Oleck and R.M. Bakeer

Rigid Raft Slabs for Lightly Loaded Structures on Filling.............. .J.E Holland, J. Richards,
D. Coomes and R. Fitzgerald

Earth Pressures on Walls Subjected to Cyclic Vertical Movement . .P.J. Moore and Y.T. Choong
Lateral Load Tests on Model Pile GrolpSE e e G e A A.G. Selby and H.G. Poulos
The Time-Settlement Behaviour of Rafts of Finite Elexibilify s = 52 it s s A o J.C. Small
Shakedown Analysis of a Laterally Loaded Pile Tested in Stiff Clay . . .I.C. Swane and H.G. Poulos

GENERAL REPORT: SESSION 4 — SOIL IMPROVEMENT . .. ....... M.R. Hausmann
Chemical Grouting of Dam Foundations in Residual Laterite Soils of the Darling Range,

Western Australia. ... . ... ... ... .. ceeeieeiiaiiooiao ... DM Brettand T.R. Osborne
Analysis of Full Scale Experimental Reinforced Embankments. . . . .. B.S. Brown and H.G. Poulos

Dewatering of Bauxite Residue Storage Areas. . .. ..B.M. Corless, S.J. Gibson and D.J. Glenister

20
29

34
39
44
49

54
58
62

67
73

78

83
88
94

101
107

L2
118
123
128

134

139

144
149
154
159
165

170

177

183
188



Experimental Cement-Stabilisation in Kuwait. . ... .. 'S.N. Doshi, M.S. Mesdary and H.R. Guirguis

Gravity Underdrainage as an Aid to the Consolidation of Red Mud Residue from the
Alumina INdustry. . ..o D.J. Glenister and D.J. Cooling

Sand Piling and Raft Performance of a Large Wheat Silo in a Semi-Arid Environment
.............................................................................. P.W. Mitchell

Geotechnical Study for Dewatering of a Red Mud Storage Site. . ................... R.J. Parker,
L.K. Walker and S.J. Gibson
Compaction Grouting in Waste Rock. ............... _M.B. Scott, D.E.H. Cooper and R.B. Knight

GENERAL REPORT: SESSION 5 — FIELD EXPLORATION AND SAMPLING (GEOLOGICAL)

............................................................................. P.J. Burgess

Engineering Geology and Subdivision Planning. ................... .D.H. Bell and J.R. Pettinga

Identification and Investigation of Residual Soils and the Associated Weathering

o 11T O R R AR N.A. Daetwyler

Medium Scale Engineering and Environmental Geology Mapping of the Perth Metropolitan

= =Y 1o DA T J.R. Gozzard
‘; Engineering Geology and Foundation Conditions in Darwin, Northern Territory . .. .. G.W. Nyland
and P.R. Gerner
‘ The Control of Small Scale Instability in Rock Excavations — A Review. .......... J.P. Trudinger
] Geological Factors in Spiliway Terminal Structure Design......................R.C. Woodward
! GENERAL REPORT: SESSION 6 — FIELD EXPLORATION AND SAMPLING (GEOLOGICAL)
i st st st e S S SRR F S v 8 i S5 ieis D.H. Bell
“L) Underseepage at the Loy Yang SettlingPond Dam................ .S.J. Fletcher and I.V. Pedler

The Laterite Weathering Profiles of Precambrian Ignecus Rocks at the Worsley Alumina

Refinery Site, South West Division, Western Australia. . ... F.R. Gordon

The Distribution and Engineering Influence of Precambrian igneous Rocks at the Worsley Alumina

Refinery Site, South West Division, Western Australia..............ccvveviva......F.R. Gordon

Lateritic Soils near Worsley — The Interaction of Geology and Geotechnology. . .F.R. Gordon
and D.M.A. Smith

The Investigation, Design and Excavation of a Cutting in Completely Weathered Granite

and Dolerite Near Boddington, Western Australia. ... ............F.R. Gordon and D.M.A. Smith
Rock for Breakwater Construction in Western Australia — ts Availability and Influence
OF DESIOA: 55 v cvnvis wrviin o wwmsieis s suwmisse e savimsesseeis wa womsnsel 08 SHEEE $2 P SRR R.P. Mather
GENERAL REPORT: SESSION 7 — PREDICTION AND PERFORMANCGCE. . ......G.C. Cocks
Geotechnical Aspects of the Bell Bay Anchored Retaining Wall. . .B.C. Chandier and J.G. Cannon
National Bank House Melbourne, Foundation Design and Performance............. D.J. Henkel,
A.B. Phillips and E. Guldager-Nielsen
An Evaluation of Filter Impedance Checked Against Case Studies. . .............. .S.D. Koppula
Settlement of Low Embankments on Thick Compressible Soil .. .. .P. McDonald and D.J. Cimono
Prediction and Observation of Settle.ments of Loy Yang A Power Station. . ............LV. Pedler
and P. Schneider
The Use of Settlement Monitoring for Roadworks Construction Control.......... N.F. Robertson
The Use of Large Scale Load Tests in Foundation Design and Construction. . ...... K.D. Seddon,

\ 1.C. Barnett and L.P. de Ambrosis

\\_(The‘ Appiication of the Electric Friction-Cone Penetrometer to Foundation Design of
SOUTH Mill CENLIE. . o oo ettt e D.M.A. Smith

Settlement of Reclaimed Land on Thick Deposit of Marine Clays. . . .. .K. Tanimoto and Y. Tanaka
.......LK Walker and M. Kurzeme

The Design, Construction and Performance of a Road Embankment Founded on Stone
COIUMINS .« « ettt e et e e e e C.A. Waterton and D.A. Foulsham

Settlement Characteristics of Waste Fill Sites. . . ......... ...

192

198

203

207
212

217
220

228

231

235
240
245

250
256

261

267

273

280

286
291
294

300
305
310

316
321

329

335
341
346

351



