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Cross Section Design of Glass Fiber Reinforced Flexible Pipe in.Deep Sea based on Failure Mode
Pan Jun', Yan Tingjun', Li Peng’, Cong Rifeng’
(1. School of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China ;
2..Shandong Guan Tong Pipe Industry Co. Ltd., Weihai 264400, China)

Abstract : In order to overcome defects of poor corrosion resistance, large weight and weak flexibility of steel pipelines which
are applied to oil and gas transmission-in deep sea, the thermoplastic glass fiber reinforced polythene flexible pipes with features of
high corrosion resistance, light weight and high strength and good flexibility were designed. Aiming at designing requirements of
cross section structure of reinforcement layer including compressive and tensile reinforced layer of glass fiber reinforced flexible
pipes which are utilized to transmit oil and gas in deep sea, such as 500 meter deep, the multi-angle glass fiber winding design was
carried out based on finite element method. In combination with DNVGL-RP-F119 specifications and American Classification Soci-
ety specifications, winding angle design was firstly carried out on the compressive layer and tensile layer according to flexible pipe
loading conditions. By calculating the thickness of the compressive layer and the tensile layer in three typical working conditions
of 30 MPa internal pressure,5 MPa external pressure and 588 000 N tensile force, and checking the blasting pressure 90 MPa,
it is obtained that the thickness of the reinforcement layer which meets the design index requirements of flexible tube technology is
11.6 mm (the thickness of 90° fiber winding compressive layer is 8 mm, the thickness of +30° or —30° fiber winding tensile layer is
each 1.8 mm). Compared with the traditional design method of single winding angle used in traditional flexible pipes, the design of
the glass fiber reinforced flexible pipe does not need to calculating the winding angle and winding thickness largely through checking
the intensity of multiple working conditions for determining the optimal winding angle and the minimum number of winding layers
in various working conditions, therefore, it has small calculation amount and high design efficiency.

Keywords : deep sea ; glass fiber reinforced polythene flexible pipe ; multi-angle winding ; cross structure design ; finite element
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2 +1.258e+01
Nasaciiot +1.257e+01
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+1.620e+01 +1.124e+01
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+1.514e+01
+1.514e+01
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Mises i/ 71 & 15.15 MPa, ¥ /> F PE100 ) Mises
J MR T, ATh R A T E RS B N . NS SR T A2 1)
Mises I J1 = BT LA 78 588 000 N i far (1)
YERITR , B AR B A8 N IR FAMR I )2 B8
RAEIAMARIE
3.3 B EFIGRFMEIRABIE IR ERA

WA ARFE AR, s v 0 B £ 1 oo 22 1 A 5 2L
IKF] 90 MPa [FJRRAE T 7 o B S 00 A T A G 2 A
Ko —FP IR R A T8 78 S 90 3 A P S SZ B8 )
IR J HE R A5, Ty — T 2R s U 45 T 7 S 56
Jeb R b [T s 52 380 A ) et ) XS] Sz gV I & AR 2R
o BT 2 PR LG I, B4 3 v 2 1k
EIERALAI N T g2 & A2, Rt — el 24
HE e B0 1) 2 G A i i Az 1)

5 B 1 o W 2R RIS S A o B AL B, 7
L [R) B 5 FE B 2T 438 i 22 P A A 1) A 1)
I, A BROTARL A B4 58 2 254 N RS0 s 5 1 )2
h 90° IR EFYEgELE)Z 5 2 )2 R +30° SRR A g
Gi)2 505 3 20 30° BRI AT 4R L) . Hir 90° FR
M ESE)Z A + 30° B2 58 = JFE B ) 28 2o JiT I 1Y)
JEEEREME T 050 8 mm A1 3.6 mm, HAESE


杨超


64 TSR

2017 47,56 45 45 56 111

B WS TR A, S — S
FUNE AN 1640899 N 7 A 484 , 75 PN 4o 2 2 T it i
90 MPa JE /. H#E DNVGL-RP-F119 # 1l , 48 ik
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