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Steel Pipe Products and Mechanical Connections for Improving the Productivity and Quality

of Auxiliary Methods in Mountain Tunnel Construction
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Abstract

In mountain tunnel construction, various auxiliary methods are applied for improving the
instability of ground conditions. Nippon Steel Corporation has contributed to improving the
productivity and quality of mountain tunnel construction by developing pipe products—Ilightweight
pipes with high strength, dimpled pipes for high bond strength. In addition, thread connections
for new pipe products have been developed. This paper introduces details of the pipe products and
thread connections for the auxiliary method in mountain tunnel construction.
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Forepiling (AGF)

Face reinforcement
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Schematic drawings of forepiling method and face rein-
forcement method
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Comparison between cross sections of conventional and

high-tension pipes
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Box thread

Pin thread
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Schematic drawings and pictures of thread connection for
high-tension pipe
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Comparison between structural performance of conventional and high-tension pipes
Specified minimum strength Strength of pipe body
. Diameter Thickness Weight X . X Yield bending
Pipe Yield Tensile Tensile strength
moment
mm mm kg/m N/mm? N/mm? kN kN-m
Conventional 114.3 6.0 9.56 235 400 480 12.3
High-tension 1143 35 16.0 600 730 731 19.6
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Results of bending test
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Pictures of mechanical test of thread connection and the
results of bending test
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Picture of AGF method with high-tension pipe?
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Schematic drawing of dent forming process on pipe sur-
face®
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Examples of dent-formed pipe?
(a) Dimpled pipe, (b) Grooved pipe, (c) Oblique grooved pipe

Test specimen

Soil cement or
grout material

Quter shell pipe
(confining medium)
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Specification of dimpled pipe for face reinforcement method

Specified minimum
. Diameter | Thickness strength
Pipe . .
Yield Tensile
mm mm N/mm? N/mm?
Dimpled pipe 76.3 4.5 235 400

Bond strength per the pipe length (kKN/m)

D51 Reinforcement bar

2,500 - [+ : Uttimate bond strength |
Compressive strength = 36MPa
Confining medium: STEEL
Dimple pipe
500 1 /Notmal pipe
0
0.00 0.10 015

0.05
Axial displacement normalized by the pipe length
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Picture and results of bonding test®
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Tensile test results of thread connection

K9 T lTIRER= Y TIVIEFONES LU IRAERER
Picture and tensile test results of nipple thread connection for dimpled pipe
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Concrete block

Drilling bit

Thread connection

Inner rod Drilling machine

Conerete block
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Simulated construction test for dimpled pipe
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