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On the Propagating Shear Fracture in Large Diameter Gas Pipeline
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(a) Propagating shear fracture

(b) Ordinary shear fracture

Fig. 1. Characteristic of propagating and ordinary
shear fracture.
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Fig. 2. Determination of the arrest stress level
(B.M.L.).
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to analysis (B.G.C.).
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Fig. 5. An example of analysis of propagating
shear fracture for 48''0.D.x0.720W.T.
X 70L/P.
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Fig. 7. Effect of backfill depth on the propaga-
ting shear fracture behavior.
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Table 1. Chemical compositions of tested steel pipes (wt%).

Steel C Si Mn P S Other alloying elements
Low C 0.08 0.33 1.38 0.021 0.003 Cu-Cr-Mo-Nb-V
QT 0.08 0.24 1.33 0.009 0.005 Ni-Cr-Mo
High C 0.14 0.31 1.43 0.020 0.004 Nb-V
High Mn-Mo 0.06 0.23 1.79 0.009 0.004 Ni-Cr-Mo-Nb
Heavy wall 0.06 0.30 1.50 0.024 0.004 Cu-Cr-Nb-V
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Table 2-2. Méchanical properties of tested pipes and burst test results.

Burst test
Main . .. o El ti , . Separation
object Series Combination Burst fr;;%?elzir?;ceer Burst Fracture Mf?:ért?;;? appear-
Number pli\e/lsi;;re (ﬁrrlr;:)t’}‘}** velocity on fa}r;Cciure
ET (%) | EL (%) (m/s) surface
Low G SHT 4 16.2 2000 200 many
QT 2405 230 no
1 Low C SHT 8 17.0 2300 210 many
QT 2 400 214 no
Low C SHT 12 19.0 5.4 16.7 3150 231 many
QT Brittle Fracture no
o High C SHT 7 13.0 6.4 16.4 3770 260 many
5 High Mn-Mo
‘g (High finishing temp.) 3245 250 a few
§ High C SHT 3 17.2 3647 245 many
é High Mn-Mo
% | o | (High finishing temp.) 2910 236 | afew
*g High C SHT 10 14.2 3.1 17.6 3620 250 many
e High Mn-Mo
= (High finishing temp.) 13.4 2.2 3 680 266 a few
High G SHT 9 17.9 4225 273 many
High Mn-Mo . o
(High finishing temp.) Fracture of girth weld
High C CR 6 12.2 4.2 16.8 4 000 274 many
High C Norma 12.5 4.2 3120 250 no
3
High Mn-Mo CR 5 14.9 2.4 17.7 3215 250 many
High Mn-Mo
(High finishing temp.) 15.4 3.7 3130 250 a few
Heavy wall (19 mm) 1 16.7 1600 195 many
bS] Sleeve type arreator
5]
o § \ (Low C-SHT) 18.8 4.5 ‘ 2000 230 many
e & Heavy wall (22mm) 17.4 1050 154 numerous
ok "Low 13 2 020 223 £
(High finishing temp.) atew

#%%  Fracture length= Straight running length of Fracture from girth welded part
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(a) high energy level
comparison between QT and low C SHT [c) same steel ; .
o comparison between rolling conditions
test temp =+4c
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(8] . .

300 4 highMn-Mo 72
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