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Synopsis :

A Steel Lining Method suitable to repair or reinforce a shield tunnel in service for
communication cables and pipelines has been developed. The method sets up two
split-type steel pipe segments which have flange joints and spigot joins in the tunnel.
The effectiveness of the method was checked experimentally by compressive tests with
©825mm structural models and confirmed the safety of the reinforced tunnel. On-site
operation of the method with 3850mm segments proved the excellent performance of
the segments in construction and water-sealing. The method realizes to reinforce a
shield tunnel with a minimum reduction of the cross-section area of the tunnel. The
operation of the method for a tunnel in service can be performed in safety and in a short

term without giving damage to existing cables and pipes.
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Synopsis:

A Steel Lining Method suitable to repair or reinforce a
shield tunnel in service for communication cables and
pipelines has been developed. The method sets up two
split-type steel pipe segments which have flange joints and
spigot joins in the tunnel. The effectiveness of the method
was checked experimentally by compressive tests with
@825 mm structural models and confirmed the safety of
the reinforced tunnel. On-site operation of the method with
@3 850 mm segments proved the excellent performance of
the segments in construction and watersealing, The
method realizes to reinforce a shield tunnel with a mini-
mum reduction of the cross-section area of the tunnel. The
operation of the method for a tunnel in service can be per-
formed in safety and in a short term without giving dam-
age to existing cables and pipes.
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Transportation of lower segment

Setting of lower segment

Fig. 2 Transpertation and stetting of lower segment in the tunnel
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Cables and ducts space
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Fig. 3 Upper segment transportation and segments setting up
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Fig. 4 Deformation performance of two splittype segments in
flattening tests
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Fig. 5 Structural model for compressive test
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Fig. 6 Compressive test specimen and tester
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Fig. 7 Strain distribution at the inside surface of specimens
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Photo 1 Structural model after the compressive test
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Fig. 8 Compressive load and deformation of a Hume pipe rein-
forced by steel pipe segments

-+ Reinforced Hume pipe with a slanting slit (1)

- Reinforced Hume pipe with a slanting slit (2)
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Fig. 9 Strain distribution at the inside surface of specimens
(Reinforced Hume pipe with a slanting slit)
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Photo 2 Deformation of the specimen under compressive test
(Reinforced Hume pipe with a slanting slit)
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Fig. 10 Working diagram of Steel Lining for a NTT shield tunnel
in Osaka
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Photo 3 Two split-type steel pipe segment hanging down to the
shaft

Photo 4 Two splittype segments constructed on the ground

Fhoto 5 Shield tunnet reinforced by the Steel Lining Method
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