
PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON GEOTECIINICAL 
CENTRIFUGEMODELLING / PARIS /25-27 APRlL 1988 

Centrifuge 88 
Editor 
JEAN-FRANc;OIS CORTE 
Laboraroire Central des Poms et Chaussees. Bouguerulis 

A.A.BALKEMA I ROITERDAM I BROOKFIELD I 1988 



Centrifuge BB. Corte (ed.) 
~ 1988Batl<ema. Rotterdam. ISBN9061918138 

Table of contents 

Organization of the conference I Organisation du congres 

Sponsors 

Preface 

Preface 

On the uses of a centrifuge 
WJ-I.Craig 

Centrifuges, equipment and instrumentation: I Centrifugeuses, equipements et 
instrumentation 

1.1 Design of gcotechnicaJ centrifuges I Conception des centrifugeuses pour la geotechnique 

XI 

XIII 

XV 

xvu 

Design of geotechnical centrifuges 9 
JNicolas-Font 

The survey of conceptual design for a 450 g-t geotechnical centrifuge 17 
P.-ZJia,W.-H.Wang, L-A.Ru 

Studies on the design of a large scale centrifuge for geotechnical and structural testing 23 
X.Wang 

1.2 Presentation of facilities I Presentation d' installations 

Development of standard geotechnical centrifuge operations 
A.N.Schofield & R.N.Taylor 

A huge centrifuge for geotechnical studies 
L.-D.Liu & 1.-H.Tang 

Bochwn geotechnical centrifuge 
H.LJessberger & U.Guttler 

The ISMES geotecbnical centrifuge 
G.Baldi, G.Belloni & W.Maggioni 

NHRI geotechnical centrifuge operation 
WZhu &S.Liu 

V 

29 

33 

37 

45 

49 



UMIST centrifuge operations 
D. V.Maddocks 

Update on the US national geotechnical centrifuge 
J.A.Chency & B.L.Kutter 

The development of a geotechnical centrifuge facility at Tyndall Air Force Base 
P. Y.Thompson & Y.S.Kim 

The Colorado centrifuge facility 
H.-Y.Ko 

Design and operation of a drum centrifuge 
O.Kusakabe, T.Hagiwara & H.Kuroiwa 

1.3 Equipment, instrumentation / Equipements, instrumentation 

ss 

61 

67 

73 

77 

La centrifugeuse du LCPC: Moyens de preparation des modeles et instrumentation 83 
The LCPC centrifuge: Means of model preparation and instrumentation (Summary) 91 
J.Garnier & LMCottineau 

Automatic data acquisition and processing of centrifugal model tests 93 
LLiu, WJiang &J.Ma 

An electrohydraulic earthquake simulator for centrifuge testing 97 
S.A.Ketcham, H.-Y.Ko & S.Sture 

Development of an electrohydraulic centrifuge earthquake simulator 103 
T.Kimura,J.Takemura & KSaitoh 

Development of a simple mechanical shaker using a cam shaft I 07 
T.Kimura, J.Takemura & KSaitoh 

Development of an earthquake simulator for the PHRJ centrifuge 111 
T.Inatomi, M.Kruama, S.lai, M.Kitruume & M.Terashi ' 

The effects of local arching and consolidation on pore pressure measurements in clay 115 
B.L.Kutter, N.Sathialingam & LR.Herrmann 

In-flight centrifuge excavation tests in sand 119 
R.F .Azevedo & H.-Y.Ko 

2 Evaluation of centrifuge test results, analysis of similitude conditions I 
Evaluation des resultats d' essais en centrifuge use, analyse des conditions de 
similitude 

Scale effects arising from particle size 
M.D.Bolton, C.KLau 

3 Dams, embankments I Barrages, remblais 

127 

Centrifugal model of a rockfill dam and concrete cut-off wall of dam foundation built in deep 135 
alluvion 
L.-D.Liu &J.H.Tang 

VI 



Centnfugal model tests for stabihty of ash soli composite dams 
LLiu. WJicmg & W.Hcm 

Levee failures modeled in a drum centrifuge 
O.Kusakflbe. A.Kawashima & T J-lagiwara 

Centrifugal model test of a highway embankment on soft clay 
G.Feng & Y.Hu 

4 Consolidation I Consolidation 

141 

147 

153 

Filling and quiescent consolidation including sedimentation of dredged marine clays 163 
M.Miyake. HAkflmoto & HAboshi 

The influence of vertical drains on consolidation 171 
P.Croce, H.-Y.Ko, RLSchiffman & D.Znidarcic 

Experimental study on consotidatjon of soft soils under negative pressure wil.h centrifugal 181 
models 
L.Liu & Y.Gao 

Centrifuge model test of dynamic consolidation 185 
M.Mikflsa, N.Takada, M.lkeda & I.Takeuchi 

Etude en centrifugeuse de la consolidation sous poids propre de sots rres laches J 93 
Centrifugal study on self-weight consolidation of very soft soils (Summary) 20 I 
J.Balay. R.Berdar & LHarfouche 

5 Anchorages I Ancrages 

Stress-displacement of buried plates and pipes 205 
EA.Dickin 

Pull-out capacity and load-displacement characteristics of vertical anchorages modelled in 215 
the centrifuge 
C.MMerrifreld & A.R.Williams 

6 Soil reinforcement I Renforcement des sols 

Centrifuge model studies on layered backfi ll systems 225 
RJ.Mitche/1 

Centrifuge model tests on anchored sheet pile quay wall on clay ground improved by sand 233 
compaction piles 
N. Takada, A.Ohshima, MMikasa & K.Kawamoro 

Behavior of a fabric reinforced clay ground under an embankment 243 
M.Terashi & M.Kitazume 

Centrifugal model tests on reinforced embankments by non-woven fabric 253 
E.Taniguchi, Y.Koga, /Morimoto & S.Yasuda 

Behavior of reinforced soil walls in centrifuge model tests 259 
l.K.Mitche/1, MJaber, C.K.Shen & Z.K.Hua 

VII 



Etude en grandes deformations d'ouvrages de sou tenement reo forces par geotextile 
Large strain behaviour of geotextile reinforced earth works (Summary) 
Y.Matichard, 1.-C.Biivet, J.Garnier & P.Delmas 

7 Suifacefoundations I Fondations superficielles 

273 
281 

Coupled effects of common variables on the behavior of shallow foundations in cohesionless 285 
soils 
M.C.Gemperline 

Experimental determination of bearing capacity in sand by centrifuge footing tests 293 
J. -L.Pu & H.-Y.Ko 

Bearing capacity of a footing with an uneven base on slope: Direct comparison of prototype 301 
and centrifuge model behavior 
N.Fujii, O.Kusakabe, H.Keto & YMaeda 

Centrifuge modelling of the behaviour of surface footings under combined loading 307 
R.GJames & Q.Shi 

Confrontation d 'essais de chargement de fondations superficielles realises en vraie grandeur 313 
et en centrifugeuse 
Comparison between field and centrifugal mcxfel tests on shallow foundations (Surnmary) 322 
Y.Canepa, JGarnier, S.Amar & J.-F.Corte 

Centrifugal modelling of the behaviour of a shallow foundation - A cooperative test 325 
programme 
J.F.Corte, D.Fargeix, J.Garnier, G.Bagge, LFuglsang, R.GJames, Q.Shi & F.Tan 

Modeling of circular foundations on relatively thin clay layers 337 
B.LKutter, A.Abghari & S.B.Shinde 

Centrifuge simulation of the behavior of a shallow foundation for offshore structure on 345 
calcareous sand 
P.LeTirant,J.-B.Faj,J-FNauroy, YMeimon & F.l.Assoudiere 

8 Deep foundations I F ondations profondes 

Driving and tension loading of piles in sand on a centrifuge 
l.LNunez, P JHoadley, M.F.Randolph & JMHulett 

Skin friction effects on laterally loaded large diameter piles in sand 
A.Lyndon & RAPearson 

Modeling laterally loaded piles in calcareous sand 
l.LNunez, R.Phi/Jips, M.F.Randolph & B.D.Wesselink 

9 Underground and buried structures I Ouvrages souterrains 

Effect of static line and rolling axle loads on flexible culverts buried in granular soil 
WH.Craig & AMokrani 

VIII 

353 

363 

371 

385 



Earth pressure on underground rigid pipes: Centrifuge model tests and FEM analysis 395 
J.ToJuia, M.Mikasa & M.Hachiya 

10 Retaining structures I Ouvrages de soutenement 

The design of deep in-situ walls 
M.D.Bolton, W.Powrie & D.l.Stewart 

Application of centrifuge modelling to study a failed quay wall 
W.Zhu & J.Yi 

Earth pressure studies on retaining walls by centrifugal modelling 
V./.Schcherbina 

11 Soil structure interaction I Interaction sol-structure 

405 

415 

421 

Centrifuge modeling on stress analysis for structures built on a non-uniform foundation 429 
GXie 

Leaning stability of tall towers 435 
AAbghari, JACheney & BLKuuer 

12 Dynamic problems I Problemes dynamiques 

Centrifuge modeling of explosion induced craters 
C.H.Serrano, R.D.Dick, DJ.Goodings & WL.Fourney 

Centrifuge modeling of projectile penetration in granular soils 
RJ.Fragaszy, T.Taylor & W.Su 

445 

451 

Etude en centrifuge use de I 'impact de gros blocs rocheux sur un remblai de protection 457 
Centrifuge modeling of the impact of large blocks of rock on a protection earthfill (Summary) 464 
P Lepert & 1.-F.Corte 

Centrifuge models of pile response in a blast and shock environment 467 
C. W.Fe/ice, R.S.Steedman & E.S.Gaffney 

Centrifugal modeling of buried structures subjected to blast loadings 473 
F.C.Townsend, H.Tabatabai, M.CMcVay, D.Bloomquist & J.J.Gill 

Foundation vibration in centrifuge models 481 
JACheney, O.Y.ZHor, R.K.Brown & N.R.Dhat 

Vibrations et simulation de seismes sur fondations en centrifugeuse 487 
Vibrations and earthquakes simulation on foundations in a centrifuge (Summary) 494 
B.Bourdin 

Caracrerisation des non-linearites dans un essai de vibration sur fondation 497 
Caracterisation of non-linearities in a vibrating test on foundation (Summary) 503 
B.Bourdin & P Morlier 

Pieux et groupes de pieux soumis a des so!Jicitations forcees horizontales en centrifugeuse 505 
Piles and pile groups under forced horizontalloadings in a centrifuge (Summary) 513 
M.PLuong, R.Bonaz, APecker & B.Bourdin 

IX 



Dynamic centrifuge testing of a bridge-soil model 515 
8./luslunand, C.B.Crouse & G.R.Martin 

Centrifuge study of soi 1-structure dynamic interaction for a jack-up platform submitted to 521 
sea-wave loading 
F.Lassoudiere & C.Perol 

Eanhquake like shaking of a structure founded on saturated sand 529 
R. V.Whimzan & P.C. lAm be 

Laboratory Aow slide during eanhquake simulation 539 
K.Arulanandarz, C.Yogachandran, KK.Muraleetharan, B.LKwter & G.S.Chang 

13 New frontiers I Nouvellesfrontieres 

Some observations offaulling in soft clays 
KJ.LStone & D. M. Wood 

Centrifuge modeling of fold-thrust mountain belts: Thrust-ramp nucleation 
J.M.Dixon 

Experimental approach in a centrifuge of large scale continental tectonics in Asia 
G.Peltzer & JGarnier 

The use of large centrifuges for modeling geological instabilities caused by gravity 
anomalities 
AZelikson 

Centrifuge modelling of heat transfer in soil 
C.Savvidou 

A centrifuge study of load and flow conditions in silos with cohesive media 
N.O.Krisriansen, JMunch-Andersen & J.Nielsen 

Etude de la vidange d'un silo cerealier metallique 
Study of the discharge of a steel grain silo (Summary) 
P.Lepert & J.-F.Corte 

Author index 

X 

547 

553 

563 

575 

583 

593 

601 
607 

609 


