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Foreword

Inthesedays of heightened awareness of theimpact we have
onour environment and theway in which we manageit, we
must not forget that we haveto create the foundationsfor the
future. Inthe past, we have been able to assumethat we can
largely ignore or removewhat we have put inthe ground
previously. Now, with our ever-improving ability to construct
large buildingson poor ground, particularly through the past
50 years, we haveto consider theimpact of what we have
previously put intheground on the cost and actual behaviour
of new foundation systems. In addition, we must consider
what impact these new foundation systems may haveon
future development. It isamatter that cannot beignored.

Asany archaeol ogist will tell you, thereuse of foundations
isnot anew subject and the principleof building on
something that has already stood thetest of timeisagood
one, provided that you understand the limitations of what you
aready haveintheground. Inthe past, aprocessof trial and
error may have been acceptable under such circumstances.
However, now, from Funder to Designer, wearerisk-averse
when it comesto foundations. We need to know what weare
using to support our buildings, or at |east be assured that, if
wedo not know precisely, wereducetherisk of anything
happeningto alevel that wefeel comfortablewith. This
requiresthe development of asuitable strategy to addressthe
issuesand givereassuranceto all thoseinvolved inaproject.

InLondon, wehavesincethelate 1950s, beeninstalling
high capacity bored cast-in-situ concrete piles, deep into the
London Clay, many of whichweredesignedindividually to
take column loads. Many had under-reamed bases, some of
which weredug by hand, someto the extent that they were
touching each other. Such foundations effectively sterilise
large parts of asite and may have amajor impact onthe
scheming of anew development over the samefootprint.
Conversely, it makesno senseto avoid using them asthey
have proven high capacity. The answer must beto find ways
of incorporating them within the new substructure. This
reguiressomeingenuity and presents an exciting challengeto
both geotechnical and structural engineers.

Thisisanew challenge. We have arange of toolsat our
disposal which can assist usin defining what isactualy inthe
ground and how the new sub-structure may work. This
Handbook isthe product of alarge collaborative project
involving many professionalsfrom awide range of
backgrounds. Much thought hasgoneintoit! Itsobjectiveis
tohelpall thoseinvolved in reusing foundationsto
understand theissuesthat need to be considered and to give
some guidance and encouragement to all.

Andfinaly, | hopethat weall riseto the challenge, but
whatever we do, that welearn from the experience and pass
theinformationto future generations (preferably intheform
of detailed el ectronic recordsthat everyone can accesswhen
they need to!).

Hugh St John
Geotechnical Consulting Group
London
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1 Introduction

1.1 Foundation reuse is not new

Reusing foundations used to bethe norm rather than the
exception. Large structureswhose siting wasimportant, such
ascastles, tended to berebuilt on the foundations of their
predecessors. In Elizabethan timesin London, in an attempt
to curb urban sprawl, new building wasonly allowedif it was
raised ‘on old foundations' and later thiswasacommon
occurrence after the‘ Great fire’ of 1666.

Asbuildings have becomebigger and expectations of their
performance haveincreased, building occupants' acceptance
of damagein structures has decreased. Structuresthemselves
have a so becomelesstolerant to differential settlements.
Methodsfor cal culating foundation requirementshave
becomemorereliable. All thesefactorshaveresultedin
installation of new foundationsfor each new building to
avoid aesthetic and structural damage caused by settlement.

Reuse of foundations can take many guises and doesnot
awaysmean constructing anew building on old foundations.
A common form of foundation reuse has occurred wherethe
facadesof abuilding are kept (for conservation or
architectural reasons) and theinternal partsof thebuilding
rebuilt (Figure 1.1). Inthese cases, modern construction
components may allow more storeysto beincluded without
anincreaseinload.

Recently, piles have been re-engineered and successfully
reused oninfrastructure projects, for examplerailway

Figure 1.1 Facade retention for new apartment development

bridgesand several major building projects (Chapman et al
2006), and several case studies (see Section 1.3, those
included in Appendix A and Butcher et a 2006).

Atthestart of the RuUFUS project in 2003, aquestionnaire
study assessed thelevel of awarenessand understanding of
reuse. Some 84 respondentsfrom around the EU indicated
that reusewasarelevant issue. Potential cost- and time-
savingsthrough reuse of existing foundationsand avoidance
of obstructionsand archaeol ogy were seen asopportunities,
but technical and insuranceissueswere perceived as
difficulties. Information on the old foundationstogether with
investigation, assessment and design were seen askey
technical areaswherethe RuFUS project could help reduce
risks.

1.2 Sound engineering principles for
foundation reuse

Foundationsfor any structuremust bereliable, as
demonstrated by an adequate factor of safety against failure.
For afoundation system that hasalready been tested and
‘proved’ by theapplication of thefirst building load, alower
factor of safety against failure may be acceptable compared
tothat for new foundations, provided that sufficient details
areknown.

Foundations aredesigned to limit settlements. The
settlement performance of afoundation system must be
acceptableat working load, providing afactor of safety
against damagein the structurethat might impair its
appearance or operation.

Existing foundationsthat areto bereused should be
adequatefor their intended purposein the new building. The
design of the foundations needsto be sufficiently robust so
that itisno morelikely to cause problemsthan installing new
foundations. Therequirementsfor reused foundationsare no
different from new foundations, and must beinvestigated,
designed and incorporated into the construction so that these
requirements can be met. Where foundation performanceis
critical (perhapswherelarge capacity isanticipated from
reused foundations or where compatibility isrequired
between old and new foundations), the observational method
can beadopted to ensurerobustness of designand
construction. Verification of performance during and after




