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Table 1 Material performance parameters

MELZ R SRR BUE
YA hr i /MPa E, =30 400
K1 H A i /MPa E,=3 600
T N BY YIRS /MPa G,,=14 500
FIARSLE v,,=0.4
GF NI LR EE /MPa X=692
NI JEGRSRE /MPa X=150
BEIHA5R B /MPa Y=15
T ] R4 /MPa Y=8
T A BT Y15 & /MPa X,,=130
RS /MPa E=600
HDPE MEL/N# v=0.44
JE RS E /MPa =25

Ll DN75 Y RTPs MBFFEXT 4, it 7 —Flugiil
T Tk, KRS SEn % 2 s,
MR AR EEA AN 1 TR o 2 A Sk A in T i)
1 BB XT B R L AL T 2. B X 2
PEFE IR A I Hy 225 C A4, WA T it

1.5 MPa [yl 7y, RAIBHHIAE 15 min DA Eo #UE
GiZEFRh, GF P FI HDPE 47 LA 100 N Z2 45 1Y 7l %
FIRN £54.5° BXFFRARE, — N —i IR e g LR 1
P E . PSSR UG VA H— B a) B2 5E 4 [E Ak,
ULB GF 7 54538 M B IS5 A —i .

MR E 3k
(—m e s e T |

|| BRI
(PE100)

FAEF SRR
(PE100)

FHEMEE =
(BN

FHETANE
(PE100)

1 EMEBERELLEN

Fig.1 Flexible pipe and joint construction

x2 FEUELENSH
Table 2 Structural parameters of flexible pipe
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Fig.2 Theoretical calculation model of joint strength
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Fig.3 Finite element modelling of pipes and joints
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Fig.4 Loads and boundary conditions
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Fig.5 Failure process of joint pull-out
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Fig.6 Distribution of fiber safety coefficients for flexible pipe
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Fig.7 Strain distribution of flexible pipe joints
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Fig.8 Fiber stress distribution curve for flexible pipe joints
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Design and Failure Analysis of New Joints for Flexible Composite Pipelines
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Abstract: With the further development of deep-sea petroleum projects, higher requirements are placed on the connection strength
of fiber-reinforced thermoplastic pipes. In this paper, a new type of connection joint combining hot melt butt joint technology and
hot melt winding technology is designed. Based on the theory of thin-walled cylinder introducing fiber breaking strain, a theoretical
calculation model of joint strength is established, and the number of layers and length of the joint are obtained by preliminary
calculation. The finite element analysis model of the pipe and joint was established by using ANSY'S, and the failure mode and stress-
strain distribution law of the joint were simulated and analysed under the blasting and tensile conditions by combining with the
Hashin-Yeh failure criterion, the maximum strain criterion and the Von-Mises yielding criterion. The simulation results show that the
failure mode of the new joints under both conditions is joint pull-out failure. The failure of the joint in the burst condition is extended
from the end of the flexible tube to the end face of the joint, and the dangerous failure mode of the joint fiber is the stretching failure

of the joint fiber. Under stretching condition, the failure extends from the end face of the joint to the end face of the flexible pipe, and
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the dangerous failure mode of the joint fiber is the compression failure of the fiber. There is some redundancy in the fiber strength of

the flexible pipe joints calculated by the theoretical model. The conclusions obtained can provide theoretical guidance for the design

and analysis of fiber-reinforced flexible pipe joints.

Keywords: reinforced thermoplastic pipes; bonded joints; blast failure; failure modes
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