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Abstract - To analyze the macroscopic fracture behavior as functions of the gas pipeline grade and the
working environment, following analyses have been accomplished. Computer analysis of changes in fracture
behaviors according to the working conditions of pipelines and Analysis of dynamic ductile fracture behaviors
using the Battelle Two Curve Method. Recently, an economic and reliable pipe materials with improved per-
formance has been needed for the severe pipeline working condition and new transporting materials. As the
grade of pipe materials became higher, the possibility of dynamic ductile fracture could be increased.
Therefore, the understanding of the technology to control and arrest the dynamic ductile fracture is important.
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Fig. 1. Case of DDF accidents [1].
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Ve = fracture speed, m/s
Cs = backfill constant backfill constant (2.76
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Of = flow stress, MPa
CVP = Charpy V-notch upper-shelf energy for
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Od = decompressed hoop stress (PdRm/t),
MPa

Oa = arrest stress, MPa

Py = decompressed pressure, MPa

Rm = mean pipe radius, mm

t = pipe or tube thickness, mm
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Where

P4 is a given decompressed pressure level, in ksi
or MPa

P; is the initial line pressure prior to rupture,
in ksi or MPa

V is the pressure wave velocity (propagation ve-
locity for a given decompressed pressure
level), in feet per second or meters per
second.

V. is the acoustic velocity in the gas at its ini-
tial pressure and temperature, in feet per
second or meters per second.

and

y is the initial specific heat ratio of the gas.
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Table. 1. DDF Criteria for X65 and X70 at
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Table. 2. DDF Criteria for pipe thickness at gas
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Table. 3. DDF Criteria for pipe diameter (radius)
of gas pipelines
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