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Occurrence model from ground behavior to pipe strain

Jite), BRI E & Uiz, TSI DR T i
Fig 13T Lz, OV 7y MEfE: Y7y MRy 2 —
(lF200m m ORIAK) 125 % 2 =807 8 o sf il 287
(800A : 11.5mm, 300A : 10.4mm), QBEAVLLE
POy 22— CEE100m m ORIE) 125 2 5280
B O FREIZAL (800A : 14 7mm, 300A :89mm),
@F R F 7o (X FEM Ol S # © NI 5 2 25 R4
AL, OFNEE Uiz,

Fig. 1413, FEEERHAE0.3L LIZEA OMKFE AN &
EBIIES DBIMRIZOVNT, 800A &300A DFFENTHE R4
PR R E AT TR LEZLDOTH D, st
&, MM, AR OB Z R BLICE TV D &
I S iz,

2T, APHEIL 2. a (1) TEREL72800A O HAFEAR
RRI /) % i e 3~ D &% A 3720, I LZFEM
RN L AW IFHMEY S 2 L —3 a v &{FTo7-, Table 5



ARF e R - PR - AR - HT e I RS - R BRBRERG THAIC XD ST O PERERTAIL 215

HhgERE O e Tl S VA

E M

HiEa | MSREIE d g MR AR R

e ERERR
| |

- |W 1
| ! |

Iy 1
iR vlet L 12
R

—W—
| 2 fj A

V2+dgy 1/2+dgy

Fig 1l BHHREALOREET L

Occurrence model of pipe strain
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Deformation and axial stress distribution on elastic stage
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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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Schematic diagram of test pipes
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Experimental apparatus
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Pipe joint and flow direction
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Friction factor of test pipes
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Hydraulic performance of test pipes
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Table 9 SYEAKIREK

Head loss factor of pipeline expansion

Dy/Dy| 01]02]03|04]05|06]|07]|08]09

fe 10.98(092[082(0.70(/056[041]0.26(0.13(0.04

Table 10 ZfEtHAREK

Head loss factor of pipeline contraction

Dy/Dy| 01]02]03|04]05|06]|07]|08]09

fs¢ 1050/049[0.49(0.46(0.43[0.38({0.29(0.18[0.07
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Head loss factor of pipeline expansion
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Head loss factor of pipeline contraction
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Table 11 HUKROPLEMEHIR (V=2.0m/secD )
Estimated head loss of test pipes (Exp.)

VEBERE | OO

vl SR i S

SR i ik (n/s) 2.0 2.0 2.0
FHRIER (m) 44.0 44.0 44.0
7T v Uk () 8 8 8
LT 5 (5 77) 24 16 16
FISETLEE (5 77) 0 8 8
TR eyt | 130 130 130
100 At

(E9E31-3i=PS (mmAa) | 1982 1982 1982

7T R (nnaq 209 209 209

PRk TFERIZRARL (nmaq 0 36 142

)
)

R TRIAL (anag | 193 128 128
)
)

EXiEN (mmAa) | 2384 2355 2461
200 A fltRRE
(g 23iEP S (mmAq 869 869 869

7T EERAAR (nnaq 69 69 69

PRk TR (nmaq 0 29 118

)
)

R ERIRL (anag | 154 103 103
)
)

E=iUS (mmAg) | 1090 1070 1159
300 A HERAE

AP R 2 (mmAa) | 537 537 537
77 VIR (nmaq) 32 32 32
TRIEETEIZIRIER (nmaa) | 126 84 84
PEBSHETIRAR D (nmaa) 0 21 93
ESisUN (mmAg) | 695 674 746
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Comparison of experimental and estimated values
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Test method and standard for evaluation.
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Investigative results of test pipes
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Performance of Expanded Steel Pipe Joints

ISHIMURA Hideaki, NATSUKA Isamu, TOKASHIKI Masaru, MORI Mitsubhiro,
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:
(1) the expanded joint withstood both thrust force with a bent pipe angle of 45 degrees and level 1 earthquake
motions, (2) 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 pipe, expanded joint, watertight performance, hydraulic performance, anticorrosive perform-
ance, operational performance



