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Joint process & Method to expand
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Fig.2 WRIERE
Machine for pipe end expanded joint
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Material specification and expanding condition of expanded joint
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Apparatus of pretest
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Domain and boundary condition of analysis
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Results of analysis and pretest
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Table2 THAFEL I 2 bL—a VR
Simulation results of strength

AT — A
g AE C ) 225 45 90
BEE kN 418 454 948
N BESTARE (mm) 8 15 35
AGHE (mm) 200 300
FRVTER (KN) 245 450 700

Fig.7 B&HEZOERERE LOEG RIS A5
(Be& 1R E 15mm)
Deformation and circumferential stress distribution
after expanding joint
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Typical deformation of expanded joint
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Deformation and axial stress distribution on elastic stage
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Fig.10 \EARBREBOHE
Apparatus of watertight test
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Table3 FEMRABRIZIST 5 iz
Material specification and expanding condition of expanded joint in
full-scale test

BT - mm
sy | 7 | ﬁgivégfé s
SNE | N
B T 0 [0 | ar [ |
AR
ﬁﬁg—;éﬁ (Iff:’ 200 (1178.513)) 07 | 07| 3
ﬁ?f% (1;‘;32)) 200 (1178'? 07 | 07 | 3
%ﬁ% “;‘;12)) 200 (112,573)) 07 | 07 | 3
RO B () (XIS TEREEL T,

1) EATRABOFBRE AT, KT AE 2mm #, 8% 1 4mm MR

2) EMATRRBOERE AT, kT AE 2mm 1, AR TREORETE
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Relation between displacement and load

237



120 BEIAZSRMUELE NG (FNREH2S)

4(:;7 : : —
3 o W % /
&

i_; /té£;5£;> s 27

-200

B (om)

Fig.12 ZEfr&—$7 (BIERIEFRAS)

Relation between displacement and axial load
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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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Relation between relative angle of bend and bending moment
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Cyclic pattern of axial force loading
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Relation between displacement and axial load
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Strength and Watertight Performance of Expanded Steel Pipe Joint
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Abstract
An expanded steel pipe joint method, which applies the ductility and tenacity of steel and the
clasticity of rubber, has been developed to improve the workability of steel pipe construction. In this
study, the strength and watertight performance of expanded joints were investigated using full-scale
steel pipes 800 mm in nominal diameter. The results showed: (1) the expanded joint withstood both the
thrust force with a bent pipe angle of 45 degrees and level 1 earthquake motions, (2) the watertight
performance indicated more than 1.0 MPa with a compression loading rate of 7 %, a flexural loading at

an angle of 10 degrees and a cyclic axial loading twice the seismic displacement.

Key words: Steel pipe, Expanded joint, Strength, Watertight performance, FEM analysis
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