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The anchorage of the hook and the tensile
strength of the wire have been designed
specifically to affect cracks between 0,1
and 0,3 mm.

The ductile wire of the 5D series elongates while the hook remains firmly
in place, enhancing both the strength and the ductility of the concrete.
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Photo 6.3 - Example of use in industrial fiooring. Photo 6.4 - Exampie of use in the ports.
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Keystone damages after installation

Kevstone
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Observed circular joint connection damages

Visible shear key damage
274 Heinenoord mnne
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Transportation of precast segments (Metrosud). Test-ring (Heathrow).
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Although not a major risk, fires have been
known to occur in tunnels under construction.
Therefore, in addition to 30kg/m? of Dramix
steel fibres, Lee’s segments also incorporate
Tkg/m? of Adfil polypropylene fibres to
mitigate against spalling in case of fire.
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Beckton Sewage
Abbey Mills Treatment Works
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Primary Precast Segmental Lining
+7.8m internal diameter steel and

polypropylene fibre reinforced concrete
precast segments

7 no. segments and a key designed as a
universal ring 1.7m long and 350mm thick
designed to support full ground and
groundwater pressure

«Supplied by the Ridham Precast
Concrete plant of Morgan Sindall

*EDPM (ethylene propylene diene
monomer) rubber gaskets (from Datwyler
Phoenix) cast into the segments

*Primary and secondary grout injection
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Secondary In-Situ FRC Lining

«7.2m ID steel fibre reinforced shuttered
in-situ concrete 300mm thick

*Using 40kg/m3 dosage of Bekeart 5D
fibres

*To be poured in two bespoke 270 degree
30m long articulated shutters

*Plus 26no. bespoke 10m long 90 degree
invert shutters

*Pumping and concrete quality trials in Secondary Lining Shutters Under
progress using trial invert shutters Construction
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Designed by MVB's engineer, Morgan J-‘ 94 O ULMw.o
Sindall Underground Professional Services L ee

(UnPS), the 1.7m wide, 350mm thick, seven
segment + key universal tapered ring is
currently under production at Morgan Sindall’s
permanent precast factory, at Ridham Dock, in
Kent. A number of emerging technologies —
such as steel fibre reinforcement, cast-in EPDM
qaskets, 3D laser checking of cast segments
for quality control and a unigue maturity
monitoring system — have all been brought
together for the first time during segment
fabrication for this project.
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Fanaco

Metrosud underground

Heathrow U.K. service

Jubilee UK. underground

Essen Germany underground

Létschberg Switzerland pilot
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Joint spacing

Project title Total floor area (m?) Floor thickness Concrete specified Dramix C65/60BN fibre Design wheel load
(mm) strength (MPa) dose (kg/m?) ) (kN)

Cool Stores 20
14000 120 25 25 12x 12

New Plymouth - 1998 4W in row

Casborn’s Apple Stores 20
7000 125 30 20 10 x 805

Hastings — 1998 4W in row

Treeo Loading Pad 20
1000 175 30 30 6x6

Hastings -1997 4W in rect

Rata Street Roundabout Austroads
1050 185 55 30 7x7

Tauranga - 1998 STD Load

Harvey Norman Stage | 25
14000 120 30 22 7x7

Auckland, 1999 2W in row

Anchor Milk Factory 25
700 150 25 20 8x8

Hamilton - 1998 2W in row

Humes Workshop 25
1000 175 30 20 8x8

Hamilton — 1998 2W in row

Birley Cool Stores Road STD
1200 130 30 20 7x9

TePuke — 1998 Vehicle

Challenge Gas Station, 20
2000 120 25 20 10x 10

New Lynn — 1998 4W in row

Candida Stage 6 20
2200 200 30 20 12x 12

Auckland — 1998 4W in row

Watermark Plaza EDA
2000 110 25 20 52x52

Auckland, 1999 4W in row
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Fig 1L.LKRCL-MSRDC Tunnel
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FiGUurE 6. Key segment compression (left: segment installed in the test machine; right: detail of the fractured
surface).
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F1GURE 7. Segment bending (left: segment installed in the test machine; right: a detail of the fractured surface).
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Ficure 8. Compression of a uniformly supported segment.
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FiGURE 9. Compression of a non-uniformly supported segment (left: segment installed in the test machine; right:
detail of the fractured segment).




ﬂmm 55 (o 2 i 03342059 90 4xllae) igh o S 3 530 U1 oot {7y

Channel Tunnel Rail Link (CTRL) : b Jigs
O bndSSI g awdl p8 oo Loy bLG 1 s
(completed in: 2003 ~ 2004)

- Number of Segment: 200,000

- Ring: 9+l




The Hofoldinger Stollen

uw‘ 29
Construction Period: 1999 ~ 2004
Tunnel Type: drinking-water supply conduit
Ring: 6 segments
Lining thickness of 180 mm
Diameter of 3.30 m
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