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PREFACE 
 
 
 The tercentenary of St. Petersburg has fallen on the period of change in Russian his-

tory. This fact is symbolic as the founding of the Northern Capital was in similar manner 

associated with the period of most profound reforms, one might indeed say revolutionary 

transformation effected by Peter the Great. The first hardhanded Emperor of Russia made 

the country face up to the West, establishing it on the European way of development. Also 

directly associated with the city was a major upheaval in Russian history which left its 

imprint on all subsequent run of the history of mankind – the socialist coup of 1917. Until 

recently the political life of the entire planet has been dominated by the rivalry between the 

idea of universal equality declared by the proletarian revolutionaries and the idea of value of 

an individual asserted by western democracy. 

 New epoch of Russian Reformation for the first time in history is relatively free of 

violence. It is also symbolic that as the reforms are gaining more and more success with 

Russia and Europe becoming ever more proximate, the pole of Russian political life is 

shifting again towards St. Petersburg.  

 Peter the First chose to found the city on low banks of the delta of the River Neva. 

The reformer's choice of this location predetermined buoyant development of geotechnical 

scholarship in the city in the early 20th century. The matter is that the city is underlain by 

meters-thick strata of soft quaternary clays. From the very outset of the new capital con-

struction large scope of geotechnical work had to be carried out. That included putting up 

embankments, provision of dewatering, slope strengthening, timber piling underneath 

buildings, as well as installation of timber foundation beams into the subsoil of masonry 

foundations.  

St. Petersburg scholarly milieu nourished the forefathers of Russian soil mechanics: 

N.M. Gersevanov, N.A. Tsytovich, N.N. Maslov, V.A. Florin. Many years St. Petersburg 

geotechnical school was headed by a constellation of bright names: B.D. Vasiliev, 

B.I. Dalmatov, P.L. Ivanov. Currently St. Petersburg continues to be home for one of the 

leading Russian geotechnical schools whose soft soil specialists and blue-chip computation 

experts have been taking part in all major international congresses thus maintaining high 

standards of Russian “soil scholarship”.  
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One of the most acute current problems we are concerned with is preservation and 

reconstruction of historic cities. This problem is quite topical also for St. Petersburg. The 

city constructed as a new capital of the empire had remarkably wide streets (for those days). 

However, in late 20th century the city got both strangled and suffocated with intensive flow 

of traffic. Solution of this problem is only foreseeable in terms of exploration of subterra-

nean space. Houses in historical centre of St. Petersburg are seldom older than 200 years 

and until recently the majority of steadfastly constructed buildings required no strengthen-

ing. It was because of sharp increase of technically generated impact on historical city areas 

that deformation levels of valuable buildings have soared.  

Probably the most considerable technical factor conducive to appearance of defor-

mations is buoyant construction in the historical centre: buildings are being constructed in 

vacant areas, subterranean space is being explored, congested city quarters are undergoing 

reconstruction whose specificity is intensified and contributed to by the peculiar ground 

conditions.  

We hope that the conference convened with participation of TC 19 'Preservation of 

historic Sites' to commemorate the tercentenary of St. Petersburg will encourage fruitful 

sharing of expertise in historic monuments preservation, will be conducive to effective 

exchange of ideas concerning reconstruction of world cities, and finally, will facilitate 

dialogue and contact among experts who have arrived from various countries of the world 

and many Russian cities.  
 
 
 
 
Academician V.A. Ilichev,  

Co-chairman of Organizing Committee 
 
 
Professor V.M. Ulitsky, 

Co-chairman of Organizing Committee 



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

7 

Table of contents 
 
 
 
 
 
 
 

Special lectures 
 
V.M. Ulitsky 
Geotechnical challenges in reconstruction of historical cities  
(as may be illustrated by St. Petersburg)................................................................................13 
 
J.B. Burland, M. Jamiolkowski, C. Viggiani 
The stabilisation of the Leaning Tower of Pisa .....................................................................29 
 
K.R. Massarsch 
Salvage of Pharaonic monuments in Egypt ...........................................................................47 
 
Y. Iwasaki 
Puzzles of ground in Angkor, Cambodia ...............................................................................65 
 
G. Gudehus 
Geotechnical operations in soft ground near sensitive  
buildings: novel concepts for prediction and control.............................................................71 
 
R. Katzenbach, A. Weidle & H. Ramm 
Geotechnical basics in modelling of the  
soil-structure-interaction due to the sustainable re-use  
of historical foundations and structures .................................................................................85 
 
R.E. Dashko 
Environmental problems in geotechnics ................................................................................95 
 
A.G. Shashkin & K.G. Shashkin 
Subsoil-superstructure interaction:  
calculation methods and their application in design ............................................................107 
 
H. Brandl 
Micropiles for underpinning/undercrossing of historical buildings.....................................119 
 
H. Quick & M. Nußbaumer 
Building pits and foundations in Berlin –  
experience report about the reconstruction of the Capital City ...........................................127 
 

 
 



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

8 

Section 1. Reconstruction of Historical Cities 
 
I.H. Aksoy 
Foundation systems and underpinnings of some  
monumental buildings of Ottoman period in Istanbul......................................................... 153 
 
A. Barjasteh & N. Shayan 
Geotechnical investigations for the rehabilitation 
of historic hydraulic structures around Shushtar city, Iran.................................................. 159 
 
S.G. Bogov 
Surveying and underpinning of historical foundations  
in ground conditions of St. Petersburg ................................................................................ 163 
 
A. Bolt, E. Dembicki, A. Kryczałło &  E. Ratajczyk-Piątkowska 
Modernisation of historical structures  
exemplified by the Market hall (Hala Targowa) in Gdańsk ................................................ 171 
 
R. Čajka 
Strengthening of historical structures on flooded and undermined territory....................... 177 
 
B. Christaras, M. Chatziangelou, A. Dimitriou, El. Lemoni,  
I. Mariolakos & J. Foundoulis 
Grouting as possible technique for the impermeation of buried monuments  
in very permeable soils. The case of Krisis Macedonian tombs in N. Greece .................... 185 
 
O.V. Frank-Kamenetskaya, D.Yu. Vlasov, A.G. Bulakh & V.M. Marugin 
Evaluation of historical monuments state on the base  
of qualimetrical expertise .................................................................................................... 191 
 
K. Ivandić & F. Verić 
Cellar perform underneath an existing wall......................................................................... 199 
 
D.F. Laefer, J. Frazier & A. Evans 
Dewatering induced settlement of a historic landmark ....................................................... 203 
 
V.V. Lushnikov, Yu.R. Orzhekhovsky & А.V. Dolgov 
Analysis of deformations and stability of the leaning tower in Nevyansk town ................. 209 
 
K. Nishida, T. Nishigata, T. Tamano, B. Shrestha, M. Kanaoka,  
H.Q. Nguyen, N. Azuma & T. Nishikawa 
Field measurement and its mechanical analysis  
at the reconstruction of Japanese Castle masonry wall ....................................................... 215 
 
V.N. Paramonov, V.A. Glybin, V.Yu. Smolenkov 
Strengthening of retaining structures  
of Large Menshikov palace in Oranienbaum....................................................................... 221 



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

9 

K. Peker & E.Togrol 
Performance based approaches to structural  
analysis of historical structures & a case study....................................................................231 
 
A. Pinto & M. Gouveia 
Teatro Circo: Underpinning works for the underground  
enlargement of a Centenary Theatre ....................................................................................237 
 
A. Powderham 
Protecting historical infrastructure using the Observational Method ..................................243 
 
E. Revoort & D. Maes 
Deepened Tubex piles with groutinjection ..........................................................................251 
 
E. Santoyo & E. Ovando-Shelley 
Behaviour of Mexico City´s Metropolitan Cathedral  
after underexcavation and soil hardening ............................................................................255 
 
T. Tamano, B. Shrestha, M. Kanaoka, H.Q. Nguyen,  
K. Nishida & T. Nishigata & H. Morimoto 
Stability of Japanese Castle masonry wall ...........................................................................267 
 
V.M. Ulitsky, L.A. Glybin, E.B. Lashkova 
Strengthening of Constantinovsky Palace in the suburb of Strelna .....................................273 
 
B. Vásárhelyi 
Case study: Continuous monitoring of the tower-moving  
during foundation strengthening ..........................................................................................283 
 
 
 
Section 2. Geotechnical calculations and soil mechanics 
 
Ch. Christow 
St. Petersburg, 1889 : Pioneering photographic survey  
of subsoil failure under footings ..........................................................................................289 
 
M. El Gonnouni, Y. Riou & P. Y. Hicher 
Influence of the uncertainties related to the soil variability  
in the numerical modelling of settlements caused by underground work............................295 
 
O.R. Golly 
Definition of subsoil deformability parameters as used  
for the purposes of settlement forecast in construction and reconstruction.........................303 
 
G. Gudehus 
Visco-hypoplasticity and observational method for soft ground .........................................309 



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

10 

O. Jenck & D. Dias 
Numerical assessment of the influence of buildings stiffness during tunnelling ................ 321 
 
H.-J. Köhler 
Transient excess pore water pressures  
causing soil deformation and hydraulic failure ................................................................... 327 
 
S.A. Kudryavtsev 
State-of-the-art geotechnologies in reconstruction  
of foundations along the Trans-Siberian Railway ............................................................... 335 
 
He Ping, Cheng Guodong, Liu Weiming & Zhang Zhao 
Analyses on thermal conductivity for unfrozen and frozen soils ........................................ 341 
 
G. Rosenhouse, F. Kirzhner & Y. Zimmels 
The effect of dynamic loads through ground  
on historical buildings – application of soil replacement .................................................... 345 
 
A.G. Shashkin & K.G. Shashkin 
Physical model of ground as system of interactive particles............................................... 351 
 
V.A. Vasenin 
Calculation of ground vibration parameters  
for “pitch and drive” impact hammer piling........................................................................ 361 
 
Y.L. Vynnykov, N.L. Zotsenko & A.V. Yakovlev 
The use of reserves of bearing capacity of base  
and foundations during reconstruction of buildings ............................................................ 367 
 
Wang Enliang, Xu Xueyan, Yu BoFang , Sun Jiangmin, Zhao Yi & Liu Yanjun 
Study of anti-frozen technique on revetment in cold region reservoirs............................... 371 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


