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vhere D, 1s the initial pipeline internal pressure, V, 1s the
) D - . >
£as decompression rate and Y 1s the gas adiabatic exponent.

The radlal-axial gas decompression wave and bulging behind the
crack tip in pipeline at collapse eern 4180 Ltheoretically
_nvesti (Makarov et al.,1986) - +i was shown that the
crack  opening  displacement  behind the  erack tip can be
talculated as:
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where x is the coordinate beni:

crack tip and € 1s the
parameter of bulging compu 1

1al program as a

1
0y I :
function of crack rate, pressure vaiue, pipe diametner and wall
“hickness, covered ground depth.

‘e flnal theoretical model of cylindrical pressure vessel
Nith longitudinal propagating crack is developed
(Makarov, 1988) using the elasto-plastic Pugdale conception.
! solutic of this poundary probiem was obtained by

Payleigh-Ritz thod. The calculated value of
"acK  opening & 2qual Lo double value of
displacement at crack tip. The special computer
> using the theor al model develioped by Makarov
1985,7988) calculates values of curve S(Vf) for

&
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certain gas pipeline with fixed paramefers: pipe diamater and
wall thickness, nominal pressure value, ~overed ground depth,
yield strength and ultimate strength values.

PRACTICES IN DESIGN AND CONSTRUGTION
Flg.! shows the example of pipeline resistance estimation on

unstable crack propagation for zas pipeline 530 mm diameter,
5.7 mm wall thickneéss and nominal pressure value 55 atm.
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Fig.1. Illustration of pipeline resistance estimation
on unstable crack gropagacjon:
- 0m; 2 -1 m; - 85,.(Ve)

The material Is a carbon steel -65 with a yield strenegth
level 490 MPa and a ultimate strength level 630 MPa. The
calculated curves 8(Ve) are given for  two values of

underground depth: zero and | metre. The 2Xperimental curve
Sp(Vf) was obtained by full-scale lesting of the pipe 5 m

length at the temperature -20°0. The value of the crack rate
supposed fracturing Vf s obtained as an abseissa of the

point of intersection of two curves: S(Ve) and 8,(Ve). For two
cases (O and 1 m underground depth) the value of the crack
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rate supposed fracturing VfO can be obtained only for the
overground pipeline: Vfo=330 mps, that means much higher then
the critical value: (V.1=T0-100 mps. Hence the underground gas

plipeline for 1 m depth has a high resistance on unstable crack
propagation, but the overground gas pipeline with the same
parameters has no resistance on unstable crack propagation. [t
means that a sudden fracturing of this overground p;Feline can
lead to unstable crack Fropagation and a great collapse. In
this case the gas pipeline must be protected by the crack
arresting pipe of the material with high toughness.

The computer grogram PIPE can also calculate the length of the

crack arrest pipe la and the level of its material

toughness. Fig.2 shows the calculating curve la(Vfo) for the

overground %as pipeline 530 mm diameter and 5.7 mm wall
thickness with nominal pressure value 55 atm. The crack
arresting pipe reduces a crack rate level to value 50 mps. The
crack arresting plpe metal toughness level must be equal:

6,=6.37 mm, the length of, the arresting pipe is: 18:640 mm.
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Fig.2. Crack arresting pipe length 1, as a funetion
of crack rate supposed fracturing v.J
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SUMMARY

The research discussed in this
design-experimental method Qf 243 - resi :
estimation on unstable crack prop g L 'gin
that material toughness and underground  d v '>’/Amiiﬂd
factors of pilpeline resistance on unstable 3 opagation.
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