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The flow of the research of an expanded steel pipe joint method
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Joint process and method to expand
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Machine for pipe end expanded joint
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Material specification and expanding condition of
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Apparatus of pretest
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Displacement of no leakage of water
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Occurrence model from ground behavior to pipe strain
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Occurrence model of pipe strain
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Domain and boundary condition of analysis
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Loading method in analysis
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Simulation results of strength
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Synthetic evaluation of rubber manufacturer for water
service.
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Stress to act between inside pipe and the outside pipe by
F.EM.analysis
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Apparatus of watertight test
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Material specification and expanding condition of
expanded joint in full-scale test
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Relation between load and displacement
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Relation between axial load and displacement
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Apparatus of compressive loading test
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Relation between compression rate and load
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Apparatus of flexural loading test
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Cyclic pattern of axial force loading
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Relation between displacement and hysteresis of axial
load
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Apparatus of joint test
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Pipe joint and flow direction
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Friction factor of test pipes
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Specification of coating of test pipes.
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Table 13 0OO0OO0OOO0OOO
Test method and standard for evaluation.
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Investigative results of test pipes
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Pipe end protection rubber.
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Table 15 0OO0O0O0OOO0OOO0OOO
Investigative results of test pipes
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Longitudinal section of pipeline
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Design condition
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Table 17 DOOOOOOO
Time required for every piping process
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Comparison of execution time.
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Measurement position.
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Measurement result.
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Measurement position.
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Measurement position.
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Performance of Expanded Steel Pipe Joints

ISHIMURA Hideaki, NATSUKA Isamu, TOKASHIKI Masaru, MORI Mitsuhiro,
TANAKA Yoshikazu, NAKA Tatsuo, KAWAGUCHI Shusaku,
MATSUSHIMA Shigeyuki, and SAKUMOTO Toshikazu

Summary

An expanded steel pipe joint method,which applies the ductility and tenacity of steel and the elasticity of
rubber,was evaluated for quality control and performances of still water,hydraulics,anticorrosion and operations.

The results of the watertight performance using full-scale steel pipes 800 mm in nominal diameter were as follows:

0010 the expanded joint withstood both thrust force with a bent pipe angle of 45 degrees and level 1 earthquake
motions, [0 20 the watertight performance was more than 1.0 MPa with a compression loading rate of 7 %,flexural
loading at an angle of 10 degrees and cyclic axial loading twice the seismic displacement. In addition,the watertight
performance was more than 0.1 MPa in the practical test using steel pipe 1200 mm in nominal diameter.

In small caliber and practical tests, equal hydraulic performances were observed when the insertion of the inside
pipe was in both the upper and lower reaches direction. The coefficient of velocity"C"of the expanded joint was also
shown to be equal to the weld joint of the steel pipe.

A coating of the expanded joint maintained an anticorrosive performance for a long time even under flooding con-
ditions.

As for the expanded steel pipe joint method, execution time was reduced to about 1/3 and execution costs decreased
12% in comparison to welded joints as seen in the practical tests. As for quality control,the perimeter of peak,length of
insertion and deflection were confirmed to be standard values.

Keywords : steel pipel] expanded joint( watertight performancel] hydraulic performancel] anticorrosive perform-
ancel] operational performance



