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PREFACE 
 
 
 
 

Current trends in construction are directed mostly at complex reconstruction of buildings and 

reorganisation of the existing production facilities. There is a boost in high-rise and subsurface 

construction in cities, including those of historical value.  

Previously, rather effective methods had been developed for calculating superstructure and the 

underlying subsoil, most effectively utilizing computational facilities of the time. However, simpli-

fied methods have proved unacceptable for solution of a whole range of construction and reconstruc-

tion problems.  

A famous philosopher Friedrich Nietzsche wrote a treatise entitled On the Uses and Disadvan-

tages of History for Life. In this respect our criticism should not be viewed as being in disregard of 

history. It must be reiterated that the methods in question were a product of their time and have 

doubtless served the good cause of designing many a structure, not excluding those unique even by 

today’s standards. It was in the most recent years that alongside evolvement of faster computation 

facilities and highly effective mathematical methods to solve large systems of equations a possibility 

emerged to endeavour a further development in solution of spatial problems of soil-foundation-

structure interaction. 

Soil-structure interaction is a field of the science on construction and calculation practice 

which unites structural and soil mechanics. The necessity of this unification has always been evident 

(no building could avoid subsoil interaction) but its practical implementation faced almost irresistible 

calculation difficulties. Dramatic change of computation equipment capabilities within the recent 10-

15 years has created premise for realization of coupled soil-structure interaction calculations by PCs. 

3D SSI models which allowed to deny former approximated calculation methods employing 

subgrade reaction have been developed. 

There have been considerable achievements in this field accomplished by the leading geotech-

nical schools of the world, which fact is thoroughly corroborated by the papers published in the 

present proceedings. Evolvement of novelty software can ensure the fact that in the nearest future 

combined calculations will become a part and parcel of the design domain as well as the most impor-

tant scientific instrument for seeing whole construction process safely through to completion.  

The capability to render an urgent modelling of any complex construction situation will permit 

of a fuller use of the most recently acquired in-situ information.  

Soil-structure interaction calculations have become highly relevant for building and structural 

design in complicated ground conditions. Differential subsoil deformations significantly affect 
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quality and quantity assessment of structural force distribution and ignoring of this effect poses threat 

for building safety assurance. 

Not surprisingly that St. Petersburg – the city well-known among geotechnical engineers for 

both its famous architectural ensembles and quite complicated ground conditions – has become the 

center of soil-structure interaction calculations development. Nowadays St. Petersburg engineers 

have created the required base for overall endorsement of coupled SSI calculations in 3D mode with 

account of non-linear behaviour of soil and structures in design. 

The role of soil mechanics will correspondingly increase as it will aspire to be an information 

pool providing prediction accuracy of geotechnical calculations, as it is on those calculations that the 

actual stressed-strained superstructure condition depends.  

Reliable initial data is the key to solution of the most critical problems essential for success-

fully managing risks at various design and construction stages. That approach will permit to bring 

together structural and geotechnical engineers at both initial and final stages of construction projects.  

We hope that the conference will promote fruitful cooperation as well as sharing of ideas and 

experience in the field of soil-structure interaction calculations and give additional impetus for 

intensive development of these relevant issues.  

 

 

 

Professor V.M. Ulitsky, 

Editor of the Proceedings 

 



Данное издание Вы можете заказать по адресу http://www.georec.spb.ru/inetmag/ 

vii 

Table of contents 

 
 
 
 
 
 
 
 
 
 

Special lectures 
 

V.M. Ulitsky 
The basics of soil-structure interaction ....................................................................................3 
 
A. G. Shashkin, K. G. Shashkin  
Basic regularities of soil-structure interaction .......................................................................11 
 
R. Katzenbach, Gregor Bachmann,  H. Ramm 
Optimized Design of High-Rise Building Foundations in settlement sensitive Soils ...........39 
 
J. P. Stewart, D.H. Whang, R.L. Nigbor & J.W. Wallace, S. Kim 
Role of field performance data in development  
and calibration of seismic soil-structure interaction analysis procedures..............................47 
 
E. Bilotta, G. Russo & C. Viggiani 
Ground movements and lining strains during an underground 
tunnel construction in cohesionless soil in Naples.................................................................59 
 
M. C. Ervin & C. M. Haberfield 
Settlement of Two Residential Towers Founded on Deep Alluvial Deposits .......................65 
 
K. Ishihara, M. Cubrinovski 
A case-history of damaged piles due to lateral spreading:  
evaluation by a simplified analysis ........................................................................................77 
 
M. Çelebi 
Opportunities for Observational Soil-Structure Interaction Research ...................................83 
 
V. Fioravante, M.B. Jamiolkowski 
Physical Modelling of Piled Rafts .........................................................................................89 
 
Anoosh Shamsabadi, Liping Yan 
Modeling dynamic soil-structure interaction of a skewed bridge..........................................97 
 



Данное издание Вы можете заказать по адресу http://www.georec.spb.ru/inetmag/ 

viii 

Section 1. Soil-structure interaction: calculation methodology for static  
problems and observational results 
 
S.O. Akbas, F.H. Kulhawy 
Differential settlement of shallow foundations on granular soils –  
a probabilistic approach....................................................................................................... 105 
 
H. Alawaji 
Behavior of Micro Piled Shallow Square Foundations ....................................................... 111 
 
S.S. Basarkar 
Development of load transfer model for socketed tubular pile ........................................... 117 
 
C. V. Chanquini, C. E. M. Maffei, J. A. de Vita Ramos Prado 
Design of tunnels lining composed of two  
shotcrete layers separated by a flexible waterproof membrane........................................... 123 
 
D. M. Dewaikar, S.V. Padmavathi, S.A. Halkude 
Passive thrust on a retaining wall- point of application....................................................... 129 
 
D. H. Di, X. L. Huang & Y. J. Teng 
Experimental study on deformation and contact pressure of large-area  
thick raft foundation under framed circular high-rise structure........................................... 135 
 
A. Fadeev, A. Zhusupbekov, V. Popov, B. Iksangaliev 
Numerical analysis soil –structure interaction at ground of Astana .................................... 141 
 
O.R. Golli 
Main Laws of Frost Heaving Soils: Their Manifestation  
and Use in Design of Structures and Aerodromes............................................................... 147 
 
D. Goluza, B. Vukadinovic B.Sc., P. Kvasnicka 
Reconstruction of a high clayey railway embankment using piles...................................... 159 
 
H. H. S. Gonçalves 
Discussing city of Santos’ building foundations  
“What to do about 100 tilted tall buildings ?” ..................................................................... 165 
 
Manjeet Hora, A.N. Patel 
Computational methodology for nonlinear soil-structure interaction analysis  
of infilled building frames ................................................................................................... 175 
 
E. Ibarra, J. L. Rangel, E. Sordo & A. Gomez 
Soil-foundation modeling in long housing complexes ........................................................ 183 
 
Ke Yang & Robert Liang 
Lateral Capacity of Rock-Socketed Drilled Shafts.............................................................. 189 



Данное издание Вы можете заказать по адресу http://www.georec.spb.ru/inetmag/ 

ix 

Y. J. Lee, G. J. Bae, S. W. Hong, R. H. Bassett 
Pile-soil-tunnel interaction problem in congested urban areas ............................................195 
 
Madhira R. Madhav, B. Vidyaranya 
Analysis and displacement of granular pile anchors............................................................203 
 
C. E. M. Maffei, H. H. S. Gonçalves, M. C. Guazzelli 
An innovative method used to build an urban underground crossing  
downtown Rio de Janeiro, Brazil .........................................................................................209 
 
R.M.S. Maiorano & S. Aversa 
The effects of resins injections beneath the foundations of masonry buildings ..................215 
 
A. Mandolini & L. Picarelli, G. Giusti 
Some remarks on the behaviour of a pipeline buried in a landsliding area .........................221 
 
Assadollah Noorzad, Ali Noorzad, Davood Ebrahimi 
The effect of vertical non-homogeneity of half space medium  
on the vertical impedance of rigid circular foundations ......................................................227 
 
P. A. Patil 
Ultimate lateral load capacity of a pile in cohesion-less soil under static loading ..............231 
 
C. Pound, M. R. Hollamby, Y. S. Hsu, & J. P. Beveridge 
Pile design using three-dimensional numerical analysis  
for the Terminal 5 project, Heathrow...................................................................................237 
 
A.J. Powderham 
Interchange innovation: Boston’s jacked tunnels ................................................................249 
 
K. Premalatha, J. Panneerselvam, M. Srilakshmi 
Interaction studies on axially loaded piles and pile groups .................................................259 
 
Priti Maheshwari, P.K.Basudhar & S.Chandra 
Response of geosynthetic reinforced granular fill soft soil system  
subjected to uniform flexible load .......................................................................................265 
 
H. Quick, K. Keiper, S. Meissner, U. Arslan 
Building pit and combined pile-raft-foundation in difficult ground conditions  
in Frankfurt, Germany..........................................................................................................273 
 
O. Reul & P. Ripper 
Application of threedimensional finite element analysis for the 
design of foundations for high rise buildings.......................................................................279 
 
K. M. Rollins, R. King, J. E. Snyder, S. R. Johnson 

8Full-scale lateral load tests of pile groups and drilled shafts in clay ...................................2 7 



Данное издание Вы можете заказать по адресу http://www.georec.spb.ru/inetmag/ 

x 

N. Rubio, D. Roehl and C. Romanel 
3D finite element model for soil-pipe interaction based on a penalty formulation ............. 293 
 
L. de Sanctis, A. Mandolini 
A simple criterion to evaluate the bearing capacity of a vertically loaded piled raft .......... 299 
 
T. Tamano, H.Q. Nguyen, M. Kanaoka, S. Fukui 
Effects of wall panel construction on lateral stress of adjacent soft clay ............................ 307 
 
A. Topa Gomes, A. Viana da Fonseca & A. S. Cardoso, J. Almeida e Sousa 
Tunnels submitted to non-uniform loads: three dimensional study..................................... 313 
 
V.M. Ulitsky, V.N. Paramonov, S.A. Kudryavtsev 
Modelling interaction of anchored foundations with frost-heaving soil ............................. 319 
 
S. P. Varghese 
Elasto-plastic no-tension analysis of laterally loaded piles ................................................. 325 
 
C. Yanqui 
Discontinuum mechanics of the soil-footing interaction..................................................... 331 
 
 

Section 2. Soil-structure interaction under dynamic loads 
 
A.O. Adekunte & K. Gavin 
Comparison of Monitored Wind Turbine Foundation Behaviour 
with Design Predictions....................................................................................................... 339 
 
Barnali Ghosh, S.P.G. Madabhushi 
Experimental and numerical modelling of dynamic  
Soil Structure Interaction (SSI) in layered soil.................................................................... 345 
 
A. Boominathan, R. Ayothiraman 
Dynamic FEM analysis of laterally loaded single pile........................................................ 355 
 
K. Fakharian, I. Hosseinzadeh Attar 
Effect of soil model type on seismic response of segmental bridge abutments .................. 361 
 
I. Gołębiowska, W. Niemczewska 
Application of multiple tuned mass dampers to vibration isolated stamp........................... 369 
 
Y. Han, Jun Yang 
Advanced dynamic analysis for soil – structure interaction................................................ 373 
 
M. Iiba, A. Fujii, S. Koyama, M. Watakabe 
Simplified evaluation of building period with soil structure  
interaction and comparison with microtremor measurement data....................................... 381 



Данное издание Вы можете заказать по адресу http://www.georec.spb.ru/inetmag/ 

xi 

F. Jafarzadeh, Hadi Farahi Jahromi, Ehsan Abazari Torghabeh 
Dynamic response of buried pipelines in shaking table tests...............................................387 
 
T. Kalasin, D. Muir Wood 
An investigation into permanent displacement of a gravity retaining wall  
subjected to earthquake motions ..........................................................................................393 
 
O. Maeso & J. J. Aznárez, J. Domínguez 
Analysis of the seismic response of arch dams.  
An application of boundary element method.......................................................................401 
 
M. Pescatore, V. Roma 
Environmental impact caused by high speed train vibrations..............................................407 
 
D. Pitilakis, F. Lopez-Caballero, D. Clouteau, A. Modaressi 
Soil-Structure Interaction analysis using an equivalent linear  
model for the soil . real case application..............................................................................415 
 
A. Sadrekarimi 
Modeling of earthquake induced ground responses.............................................................421 
 
S. N. Moghadas Tafreshi, M. Ghofrani 
Soil-buried pipelines interaction by multi-plane  
elasto-plastic model under dynamic loads ...........................................................................427 
 
V.А. Vasenin 
Evaluation of dynamic impacts on buildings and underground  
structures caused by hammer piling and vibrodriving .........................................................437 
 
 
Section 3. Geotechnical calculations and site investigation 
 
K. Gavin, B. O’Kelly, A. Adekunte, B. Casey & Sh. Donohue 
Use of the Cone Penetration Test to derive parameters for shallow foundation design ......455 
 
S.A. Sadrnejad 
Elastoplastic model for the interaction of joints in jointed rocks ........................................461 
 
M. Witzel 
Verification of empirical values for skin friction and base resistance  
of precast driven steel piles..................................................................................................469 




