Ilford Rail Depot - Ground
Improvement
Background
As part of the Crossrail development, the Ilford rail depot
was refurbished and required it’s foundations upgrading to
withstand increased loading.
An investment of £50M was being undertaken by Volker
Fitzpatrick to upgrade existing facilities to create ten new
sidings for Crossrail trains. Geobear’s task was to improve
the bearing capacity of the ground beneath the main
frame foundations and perimeter walls.
Techniques such as minipiling would have been the
conventional solution to overcome the problems but once
the time and disruption, as well as the ownership issues,
were factored in, it was not considered a viable solution.
Volker’s consultant, RPS, proposed working with Geobear
to use a geopolymer injected system to overcome the
challenges in dealing with the steel framed workshop
building.

Our solution

One of the main benefits of the Geobear system meant
that no excavation was needed and work could be carried
out where there was minimal access.

One of Geobear’s geopolymer materials was used to
increase the bearing capacity, with two load plate trials
conducted to confirm our design.

Objectives
Ground investigations undertaken by ESG showed that
ground conditions were inadequate for the proposed
redevelopment with around 5m of made ground over
sands and clays. It was believed that the existing
foundation design did not have the capacity that was
required and would not support the increased loads of
350kN/ m2 that the refurbishment would place on the
foundations.
Initial calculations ahead of both the testing and treatment
suggested that total settlement of the pad foundations,
which are 9m apart, would be 5mm. The analysis also
showed that differential settlement between columns
would be less than 10mm. The plate load tests showed
that the result would actually be 2.5mm – well within the
design criteria of less that 25mm demanded by RPS’s
specification.

The treatment itself involved four 52mm diameter, 5m
deep injection points per 3m by 3m pad foundation
– two were drilled vertically and two were inclined
through the foundation itself. In total there were 19 pad
foundations to be treated and each 5m injection was
completed in just 10 minutes.
For the strip footings, the whole 168m length of the
building under Crossrail ownership was treated by
injecting at 1.5m centres along the walling.
The maximun total settlement of any pad foundation
was to be 25mm. Before injecting, tests with load of
252 kN and 378 kN were made. With a load of 252 kN
the settlement was 13,06mm and 33,97mm with 378 kN.
After the injections the results were 2,53mm with 252
kN and 4,83mm with 378 kN. The injection increased
the bearing capacity more than 7 times when testing
with the heavier load. Geobear completed the works
on time despite a compromised worksite. Work took 10
days to complete, with four teams working on the site
simultaneously.
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