INSTRUMENTATION & MONITORING

Future-proofing foundations for reuse

Canary Wharf Group is implementing long-term structural and geotechnical
monitoring at One North Quay to enhance the value of the constructed piles.

hile the concept af
foundation rewse is well
established, Canary
‘Wharf Graup first applied

it in practice during the 2016

redevelopment of the Shell Centre

Building as part of the South Bank Place

project i central Loadon,

Atthe time, the appraach followed
industry best practice as oulined in BRE:
Reuse of Foundations for Urban Sites - A
Best Practice Handbook (2006) and Ciria
C653: Reuse of Founudations (2007).
Several under.reamsed piles dating back
10 the 1950s were successfully reused to
support the new building,
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recording the development of applied loads

during construction and over the building’s

Hiietime, we gain valuable inslghts into both

sructural i geotechaical perfocmance
*lhis forard thinking approach

‘Cementation Skanska senior design
g Asthony Fiher addsc s

reat to sce new technol
‘and finding applications on real
projects. The North Cuay project is a
great example of forward thinking

enables us to really
reuse in the furure, added
potential ummmn;nn.mmma
capacities. Monitoring the insteraction
bt o bcbion s hased il
also generatea rich data set 1o inform
adaptive Ampnm:w;ﬂrmm
develogments”
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foundation rewse is the reliability and

completeness of historical records, To
address uncertaintics, intrusive
investigations were carried out, These
included vertical, horizontal and inclined
coring to confirm pile geometry,
sanpling of concrete and adjacent soils

with Canary Wharl Group to developa
“future-proof foundation strategy.
Additional expertise from Cementation
Skanska and the University of Cambridge
Texl 10 the installation of fibre optic cables
i 4 representative selection of piles

i land and i

o identify

potential cracking in tensian piles

Reusing foundations in this way
demands extensive investigative and
amalytical effort Typically, the resulting
pile capacities are constrained with safety
factars based on original design
assumptioms, This is bargely due io the
statistical nature of the assessment, as it
is rarely feasible to investigate every
reuse pile in detail. While this spproach
contributes meaningfully to circular
econamy principles and susiainable
construction practices, it remains
lulleging o mplement. Sccess

i ternperature and
sirain. These were complemented by
conventional strain gauges for calibation
and comparative analysis Carbridges
e xpic soil semsors were also groated
inta position beneath the concrete
basement slab and pile caps o measure

ing pressures oo the river
termace gravels, providing valuabie data on
soil-structure interaction.

Asup associate director Chris Barker
says: “For a long time the geotechnical
indusiry has monitored geotechnical
structures with strain gauges, positional
mm-mg.ml Idraulic jacks. but mostly

lient willing 1o
invest mﬂ-ewulzu i ahighly
experienced professional team capable of
develaping @ robust asscssment and
design strategy.

A DIFFERENT APPROACH
Canary Wharf Group structures director

Maoee recentl
Pl aptics is.a game changer in the ability
to undertake long term monitoring - nt
enly of geotechnical structumes but alsa of
the structures which they support.

“Naw beinng able to

semsors at an
carly stage in construction can then play
a rale in the life of the structure and in
furthering our undersianding of b
‘buildings behave. The prastical and
techical Jessoms learnt here willbe of
grestvalue to future projects”

INSTRUMENTATION STRATEGY
The landside piles were constructed
using the continuous light auger (CFA]
method. which can result in a varying
concrete profile. To improve the
aceuracy of comverting strain
measurements into pil loads, the
instrumented CFA piles were also
designated as working load test piles.
By correlating the knewn applicd test
Inads with the measured strain during
testing, the pile’s Young’s modulus (E
value) can be determined. This enables
translation of fibee optic strain readings
into actual load values acting on the

pile. Key milestones in pile load
‘behaviour during construction, st
completion and throughout live
occupancy can then be accurately
cecorded and analysed.

The instrumented marine pile was
comstructed by installing permanent
steel casing through the dock bed into
the underlying clay straturm, followed
by ratary bored piling using polymer
support fluid to maintain bore stability

Implementing the monitorin
strategy presented significant logistical
challenges. Fibiee aptic cables and sail

comerete elements as wellas soil and water
pressures it fie optics, Oe North

Jonathan Ly explains: *

texm furure considerations carly in

project marks a crucial shif in mindset

or advancing reuse strategies. That' why
e ch

wd monitor

Quay s an exci o fully
mcasure and understand the sol-structure
inicraction both during construction and
in the long term, Improving our

the foundations of our latest landmark
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fterm
performance af our structures can better

o
damage, requiring meticulous handling
Predetermined cable routes leading to
cither centralised or local access
chambers had to be carcfully planned
and coordinaied tw align with cancrete
construction activities and pour
sequences.

To protect the instrumentation
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