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Preface

The $th International Symposium on Geotechnical Aspects of Underground Construction in Soft Ground
(IS-Seoul 2014) was held in Seoul, Korea from August 25 to 27 of 2014, and it was jointly organized by
TC204 of International Socicty of Soil Mechanics and Geotechnical Engineering (ISSMGE) and the Korcan
Geotechnical Society. Technical Committee, TC204, “Underground Construction in Soft Ground™ of ISSMGE
was first established in 1989 as TC28 and has a major commitment towards collecting information concerning the
geotechnical aspects of the design, construction, and analysis of deep excavation, tunnels, and large underground
structures in urban environment. The first symposium was held in New Delhi in 1994, and six more symposia
were held in London (1996), Tokyo (1999), Toulouse (2002), Amsterdam (2005), Shanghai (2008), and Rome
(2011).

The symposium was held with the themes in line with the terms in reference to TC204, such as tunneling in
soft ground, decp excavations, field monitoring, physical and numerical modelling, and mitigation measures.
Nearly 100 papers have been submitted from all over the world, and the submitted papers were thoroughly peer-
reviewed to maintain their quality. The inaugural Fujita Lecture was delivered by Dr. Hugh D. St. John along with
four keynote lectures by distinguished scholars on a variety of topics during the symposium. Relevant technical
sessions were organized to exchange new information and ideas through oral and poster presentations. Technical
exhibition was held during the symposium, which offered the opportunity to all visitors including the delegates,
to discover new services, tools, equipment, and materials, as well as the most advanced technologies in the field
of underground works.

It is certain that IS-Seoul 2014 provided a platform for exchanging the state-of-the art technical information
on a varicety of topics relevant to the theme and opportunities to strengthen networking among the participants
during the three-day symposium. The members of the Organizing Committee of 1S-Seoul 2014 express sincere
gratitude to all the participants. Special thanks are extended to the members of Organizing Committee for their
hard work and dedication during the course of the preparation of this event. The success of this symposium
would not have been possible without their support.

Chungsik Yoo
Chair, Organizing Committee of IS-Seoul 2014
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Urban development: Decisions making processes in the planning

of sub-structure construction

H.D. St. John
Geotechnical Consulting Group LLP. London, UK

ABSTRACT: All building and civil engineering projects needing basement and sub-structures require geotech-
nical engineers to work closely with a project team from the project conception through to completion in order to
identify and manage the risks that the ground and surroundings present. The appreciation of these risks requires
an understanding of the way in which cities have and are evolving and an appreciation of the institutional frame-
work within which we operate. The paper describes how such projects evolve and draws a distinction between
the smaller scale ‘domestic’ basement schemes and ‘commercial’ schemes both of which present new challenges

to our skill and ingenuity.

I INTRODUCTION

The main object of this paper is to try to put the sort
of projects, observations and analytical approaches
that form the subject of this technical conference into
the context of the gencral development of building
projects within the city environment. Sub-structures
arc a critical clement of any project and are often the
most controversial. They are the part that involves the
greatest risk in terms of time and cost. The paper aims
to highlight the main steps that have to be taken dur-
ing the various stages of any project in order to ensure
that these risks are addressed within the institutional
framework within which we all operate.

The secondary objective is to highlight the often
neglected. but extremely demanding subject of the
development of domestic basements and to look at the
challenges that these present and how they differ from
the large basements and substructures that mostly form
the subject of technical discussions in this field.

As geotechnical engineers many of us work on
projects in urban arcas where the construction of new
buildings has an impact on the surroundings, be it the
inconvenience caused by the process of construction
or the possibility of physical damage to adjacent struc-
tures or services. The population of cities has increased
as a result of general expansion and the shift from the
rural areas, but constraints are imposed on expanding
the city limits, urban development has had to use the
available space more efficiently. This doesn’t justapply
to buildings. It also applies to transport and infrastruc-
ture. As our cities get more mature, we have therefore
to make better use of what we have got already and
work within the constraints that this imposes. On the
positive side we want to conserve what is good from
the past, but we have to work round what the past
has left us, for example, obstructions in the ground.

Increasingly, the legislative framework within which
we work has an enormous impact on the way that
projects develop from their initial conception to final
completion. This legislation is designed to protect our
heritage, our environment and individuals. It is not
designed to stifle development since a city without
development cannot survive long term, it also provides
the right to build things, provided that such develop-
ment does not cause damage to the surroundings, in
terms of visual impact, change to the environment and
physical effects.

The history of construction in any particularly city
has an enormous impact on the way we build now.
This history often has wide influences: take London as
an example. This is a city that has been occupied for
more than two thousand years by a serics of invaders,
each bringing their own cultural influences and in the
oldest parts of the city the current street levels are sev-
eral meters above the original ground levels. In these
parts all developments now have to consider the impact
of any development on the archaeology, whereas they
didn’t 40 years ago. On a site that is suspected to be of
archaeological interest, this can have a major and often
uncertain impact on the potential development pro-
gram because of the requirement to investigate prior
to development and the need to minimize the impact
of the development on what is found in the ground.
A recent example of this is the investigation of the
Temple of Mithras at the site of the new Bloomberg
Headquarters which is currently under development.
This has been described as the *Pompeii of the North’
and the archacological dig has shifted some 3500 tones
of soil to reveal the original building, an old stream
bed running along side it and unearth an enormous
number of artefacts dating back to the first century
AD. The temple structure has been removed and it
is planned to reconstruct it within the new building.



Another example in London is the Roman amphithe-
atre found under the Guildhall in London, which has
been left in place within a ‘tray’ constructed to sup-
port it within a deep basement structure. Geotechnical
engineers and structural engineers played a major part
in both the investigations themselves and developing
the means of preserving what has been found.

The commercial centre of London is largely within
the old City arca, but has expanded to new areas such
as the Docklands arca as the city has matured. The
essential character of some of these old industrial arcas
has been retained in some of the more prominent arcas.
For example, along the river frontage to the Thames by
refurbishing the existing buildings, many of which are
on timber piles. Away from the river, the commercial
buildings (on higher ground) are either supported on
shallow foundations or piles, depending on the ground
conditions and the size of the buildings. Concrete piles
have been in use for around the last 90 years, but
their use proliferated in the 1960’ when buildings
began to grow taller and the equipment to construct
large diameter piles was imported from the USA and
developed specifically for use in London conditions.
Large basements for commercial buildings were first
being constructed in the 1920% and 1930’ for shops
(c.g. Selfridges), underground railways, and banks, but
these were exceptional. Basement construction prolif-
crated inthe 1960 and 1970%, accelerating when such
techniques as diaphragm walling were imported (in the
casc of diaphragm walls, from Italy).

There are very few sites in London where there has
not been development in the past and one of the big
difficulties, particularly with commercial buildings. is
that the buildings themsclves have a limited lifespan,
not in terms of the materials but in terms of their func-
tionality and the need for them to provide a good letting
return. Increasingly, the fashionable London shopping
streets are being rebuilt behind the old facades to
provide modern office space. What is perceived as
acceptable for a high specification building attract-
ing high rents changes over time. The general life span
of such a building is around 25 years. Modern offices
arc often cither newly built on the site of an exist-
ing building, or, where the building is of architectural
merit, rebuilt internally often on a completely differ-
ent floor plan, lcaving a ‘retained fagade” to which the
internal structure is matched. One of the challenges
of these buildings is working within or around the old
substructure and foundations of one or more former
buildings.

There are few remaining very old buildings in the
City as they were largely destroyed during the Great
Fire of 1666. But away from the City and commercial
arcas, London is a sprawl of housing ranging largely
in age from the mid 19th Century when there was a
major expansion of housing stock and the big city
cstates were built, to the modern. There are enclaves
of older housing in the arcas where old villages (¢.g.,
Hampstead) have merged into the London sprawl.
These older arcas have been designated *Conserva-
tion” arcas where tighter restrictions are imposed on

development in order to ensure that the essential nature
of the environment is preserved. Because of the lim-
ited stock of housing, prices are high, especially in
these Conservation areas or nearby and the cost of
moving to a larger house extremely high. Expansion
of existing houses has become the cheaper option, but
the constraints imposed by the Local Authorities and
the National body responsible for preserving buildings
mean that expansion underground is the only option.
Many houses in the older estates already have shal-
low basements as a result of the innovative technique
adopted of building up the surrounding roadways with
the associated services (water and sewerage) using
the excavated material from the basement. This adds
to the complexity of extending downwards. London
has become a place of “iceberg homes’ where there
is sometimes more building below ground than above
with basements expanding into the gardens outside the
houses. Basements are constructed in very confined
areas using techniques that would normally be used
for large scale commercial basements. These types of
developments are technically challenging and demand
a high standard of construction if they are to be done
safely. They are also often deeply unpopular because of
the disruption that they create to the surroundings for
extended periods of time, and the regulatory authori-
ties have a hard job keeping everyone happy. Pressure
groups have been pushing to pass national laws which
restrict the scale of any such development.

The history of development of the infrastructure
reflects the life of the city as it has expanded. The tech-
nology to make provision for our needs for transport,
power and sanitation has changed with time. Much
of this infrastructure is under the ground in order to
enable unimpeded movement at street level. The step
change that took place in the 18th Century as a result
of the advancement of engineering processes and the
advent of the railways has both shaped the layout
of the modern City and left a legacy of aging infra-
structure which requires maintenance and has become
inadequate. Although the first underground railway in
the world was built in London. local transportation
was provided at street level by an extensive tramway
system which, although no longer evident because
of the advent of the car, has still left a legacy of
old tunnels. Where it is still in use, to preserve the
old infrastructure and not to adversely affect it when
undertaking further development, has become increas-
ingly difficult. The expansion of this infrastructure
has increased as the urban arcas have expanded and
changed from industrial use to residential areas, par-
ticularly in the case of transportation, Not only do
we demand rapid movement into and across the City,
but we also want to extend existing networks to open
up new areas both within the City and outside. Such
expansion, more often than not, requires going decper
and decper into the ground in order to go below all the
existing infrastructure, creating deep tunnels through
complex ground. Access to and from these tunnels
requires the construction of deep shafts and station
complexes.



