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Have segments
turned a corner?

Materials and technologies that speed up installation and lower lifetime costs
are finally coming of age. By Kristina Smith.

The first SolidCast Polymer manholes were installed
in 1998 as part of the Greater Houston Wastewater
Program. The City of Houston was looking to

trial new products and so borrowed the polymer
concrete structures from the chemical processing
industry, where they had been used successfully for
years in highly corrosive environments,

From polymer concrete manholes, surely the next
logical step is to polymer concrete tunnel segments?
They could potentially allow a one-pass lining, saving
the materials and time needed to add a second lining
to protect the first against corrosion.

It's a step SolidCast Polymer president Rich Cubeta
has been eager to take for a long time, but to date
polymer concrete segments have been considered
too expensive. "It's been talked about a lot, but it's
just economics,” says Jon Kaneshiro, technology
leader for tunnels, at Parsons.

That could be set to change, thanks to a new
idea that significantly cuts the amount of material
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required. Currently SolidCast Polymer segments
are under consideration for a deep waste water
project in Dubai, where Parsons is responsible for
design, programme management and construction
management.

It does feel like the pace of change is quickening
generally in this field. Other areas where advances
are being made include the use and understanding
of fibre reinforcement, new forms of hybrid,
integrated protective linings and testing technology.

There are several reasons for this: we are building
more tunnels globally as populations migrate to
cities and authorities need to move infrastructure,
services and other facilities underground.
Communication is faster and easier, with information
being shared informally, as well as formally, on
platforms like Linkedin.

Despite the fear factor, some owners have a
public innovation agenda. And, while procurement
methods and forms of contract may not yet be
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Technicore used
Herrenknecht
Combisegments
on the West
Tunnel Sewer
Contract 2in
Mississauga,
which reguires no
welding because
gasket and liner
are joined during
the manufacturing
process
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casting process itself, which was done by Ewing
Fabricators, part of the Technicore group of
companies. The HDPE lining material was distorting
due to the heat of hydration.

The supplier's solution was to heat up the material
and cut it to size at a higher temperature before
it was put into the injection mould. However, this
approach was not ready in time for the first of the
two sections, so Technicore had to cast the linings in
without attaching them to the gaskets and weld the
joints afterwards.

There were a few challenges during installation
too. There was difficulty with the vacuum erector
which wasn't always able to get a good seal on the
HDPE. "That did slow us down but overall it was only
85 rings so it was not too bad,” says DiMillo. “If | were
to do it again I'd probably go back to the old way of
using a ball and grab system.”

The tunnel segments on the IDRIS-MTS01 project
have to cope with a tougher environment than those
in the West Trunk Sewer. Externally, there isup to 5
bars of pressure with ground water that can contain
salts, sulphides and chlorides and internally the
presence of hydrogen sulphide gases.

Using an integrated HDPE liner on the .
project brought significant time e
and cost savings compared
to the original 2
design which called
for a 250mm thick
secandary concrete
lining with protective
HDPE liner. It decreased
the overall lining thickness
by 200mm which, in turn,
reduced the excavation
quantity by 20 percent and
meant the Bouygues Travaux
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Public and Urbacon Trading & Contracting JV could
use two TBMs rather than four.

“The removal of the secondary concrete lining -
which represented between three and five months
on the critical path after the TBMs had finished their
drives — was a key element in securing the overall
programme,” says Thibaut Lockhart of Bouygues,
who was technical manager on the project.

But the decision to cast the HDPE into
the segments was driven as much by quality
considerations as cost, says Lockhart: "We knew it
would be complicated to cast this kind of secondary
lining to guarantee the quality of the concrete,” he
says. “If you are doing a 16km-long tunnel, there are
bound to be issues with quality at several points that
have to be repaired.”

Bouygues looked at the Combisegment system
but were not confident that it was the right solution
for IDRIS, says Lockhart, due to site-specific
constraints. The resin used to overmould the gasket
and to achieve connection with the membrane did
not meet the durability requirements. Tests showed
that if the TBM rams were not positioned correctly
and pushed directly on the resin frame, the
joint would crack open, compromising the
lining’s watertightness.

Rather than suction pads, the TBM's
mechanical erector lifted the segments
via an attachment screwed into an
HDPE socket cast into the segment and
welded to the membrane before the
concrete is poured. These sockets
were also used to support the TBM
services to avoid drilling through
the membrane, once the
segments were installed.
Bouygues’ system did
require 2.5km of
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