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Study on the Carrying Capacity of the PE Pipeline with

Defects Based on Machine Learning
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Abstract: PE pipeline is widely used in urban gas pipe network. The carrying capacity of PE pipe with
local thinning defects is an important means to ensure its safe operation. Firstly, the initial elastic
modulus and yield stress are fitted by the finite element method to obtain the carrying capacity of in-
ternal pressure, bending moment and axial force, the BP neural network model including relative
depth C/T, relative axial length 2A/+/RT , relative circumferential angle 20/x and dimensionless pa-

rameters ¢, and combined with GA optimized BP neural network model. It can be found: the predic-

ted value of the model is relatively consistent with the simulation results, which shows that the method
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of GA optimization of the BP neural network model is feasible, which provides an effective method for
the intelligent safety evaluation of the PE pipeline with local thinning defects.
Key words: pipeline containing defects; finite element simulation; BP neural network; genetic algo-

rithm
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Fig.5 Schematic diagram of defect dimensions

FR VR IR DA A 0 25 il ) 5 Ho SEmRLE
AEHN BN R RETT Fig.6 Pipeline boundary conditions

7 25t 1A BROCAT ELARAT 145 J) 3 Il 37 e oy
B PEAIE/E N . B Rl DERS B R T
VA% i e 3 P T i = R U L S QIR == e W )
VEHITR B9 A e AR 28 RE 0 9 B0 A 2R B o E Y HLARE
TCIELAEAAU G+ DR ke SCE UL R JH o 28 ) 288 7 vk T
I SR AR AR R S AT VR R iR ERE ST
ARICI AR T 81 AL G 2 1 R & = sk

WS PE 30 (7R BRI KU, S R T P o 2 7 WEREAHRE
IR 2 3 (0 TR 4 B o Fig.7 Cloud map of the pipeline strain distribution

3 S BEREEE PE EE A 1TNE GA-BP & E!

3.1 BPHEMKEE

BP #2212 H TR R o) Z AN T A% 2 —, BAFEMAR. RS 2R EN
3EPHMNYS, W% LT 22 R SEIAGE S, MiARE T SR M, SCIUR A S BN IE AL, 1R
R MG, IFREREHUGER R RUE A B, LRGSR, (B fr e s A5 Y
B AR FRAR /N . TR AR AT fr]

NFESH REAE IR . Tl BT . I A1 FE T SRl el v e b A T AR A T BRI, 43 i) e e
BAAISHAEE (0.1, 0.3, 0.5). ARXHAKE (0.25, 0.75, 1.25) FAASTEmEMAE (0.2, 0.6, 1)
I RNEAT T30, BRIk A ST PE B8 73 57E ¢=0.3 (0. 3M, #1 0. 3F,), ¢=0.4 (0.4M,
MO0.4F)) s ¢=0.5 (0.5M, M 0.5F,) EAHMEH TN ERZRE 1, Ly 7 814 T, A



+ 38 - TR FFR (A AHFR 2022 4

TORVEE (57 ) BEATHARZ LI ZR, 300 nBE (24 L84 #EAT UM 453E

BRd Sy 3 )2 BP M2 R AR, RIBOR TR BE o RE X Al 1] 43 L ARG JA] 1) BE R B 2N S0 4
NSEAE AR, R JZ T R8O 40 DUER A TRAE ofa th i B R 235 580 1. KB RY
WZROEBE S 1000, 27 >J Ry 0. 01, YLk HARE/NERZEN 0.000 1. 18 i BEE A [F] B9 KRR 15 5
Bt MR DRI BT IR 22

il 8 mn, sk ANk, BRI EEoTECh 8 . PN -5 I B E A e U P 28 0 1 7 He iR 22
(MAE) Wy 36. 2700, “FH¥)riRiEzE (RMSE) 2 3306, thB I ZRb B, Dtk o) 24 45 70
SRR A-8-1. TR RGRUZ 1 s B0 8. B SRl s sk b PE 48 1 /K 2 RE ) A BP
M2 28 SR NS N IE 9 B

501 45¢
48
=\°46 §40-
i 4
g 44+ i.%
;;? =351
D42 N
= £
B 40 & 30}
38t
36 1 L 1 ] 1 1 1 J
0 5 10 15 20 0 5 10 15 20
(S =Rty Fau)2 1T
(a) MAE (b) RMSE

B8 AEREET RN FHEINREMFHHFRIRE
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ent hidden layers
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