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A Study on the Three Dimensional Structural Analysis
for a Pipeline Riser by Finite Element Method
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Abstract

A pipeline riser plays an important role in the production and transportation of offshore oill and
gas, and is one of main slender offshore structurcs. In this paper, three dimensional static analysis
of a pipeline riser is carried out using the finite element method. A beam bending clement of pipe
cross-section is adopted for the the riser model. Based on the method, a computer program is
developed for the special purpose of structural analvsis of pipeline risers. Fluid loading is directly
calculated in the program. where Morison cquation is used based on Stokes” fifth order wave
theory.  Displacements and  the corresponding  stresses in - pipeline viser are calculated for the
variation of several input parameters such as oil temperature and pressure, Poisson effect, bottom
soil friction. current and wave cte. From the program, the exact position of the lowest clamp can
he decided and the stability of pipeline risers can be estimated. In order to verify the developed
program, the results are compared with those of ASASWAVE and ANSYS, which arc general
structural analvsis softwares and the former is especially being used for offshore structural
analysis. Results of the program  agree well with those of ASASWAVE and ANSYS. The
developed program can provide offshore engineers with a convenient tool for the design of pipeline
TISCTY.



552 WRBHEARH AR RE F 188

LA E
SFe] AL A HFFEE Bobrt BHH o) gt AALR T WALz 42 o
&5 sk iAol =2t (pipeline) ol vt ol ekl 2ol H(riser)} #& AFY HLYTFEEZ O

HAE F2 Frksta ok

Aol zepd e hEAHQ AFY AYTEREZAN FZ FHo R YAE JF 2 A~
o] 42 A8E 1, oAt ol AT ZaAL AY AL ARTEETF A4

FE FREY. wEpA FHAFGe| xR ol e HiF B AFol @ FAY B ol 3
AA RS T - 2ge] WEFAZ AN W B3P 45y AFS A Hoh 53 ol AA
Higt)] flAjste A gol Tl FERA v 5L AYUUME F4 HAdol B 37 o
ol A HolZaklo)] ulEA Ha @ FAFo AT JFS @ol A Hz, HHA psor & R
5T 92 77 Uoh

B =M e glolq Alxge 28871 oA FEte g 7A sFe A& Wi #Hs)
o d7atdth FolAe TR L AsA 2AH FAHAYA FR_AYE ol &aHn, oW g
oA e RdY 242 F 334 252 dte Ho]Z(pipe) HRAE AR HAS $3 oA
Ztol Al R Ao Zowe-g(longitudinal stress)S 2ol WER-Ae] gHoz A3 A8-3 A (hoop
stress)¥ $7 von-Mises®] 57183 (equivalent stress)oZ FAH T, FAH 57129 DnVill &
% 2 4F #R27BANA AT 328y vwaa oA AL HEsA B

2 =AM E golAd B BE 39 A2 AAN FrHPA AFL AASEHA FolA 9
TEHHE AEE] dE F e FA 23RS ALsidg ada Aed T2 4 Ags
HE FEHA T2 ASASWAVESH ANSYSO] a4 A} 2]¢ vlustd ZzaPe §848
AEedth £ MEE T2aRL ol &M A AAUASS 54 Wil wE g wxE
Him sl Z}zhel AR E o] gHo]A e A viAE FEE Hops] Bt

2. o)A Tz

2.1 FolA N2yl ndY

Fig. 1o] vebd Az} go] oA dAdol sl g AfAsdu o] AR T2 ddss
TEERA 18R AAAR A A4t Ha, T3 L ARE 47 2RI (clamp)t AVetE
7171 7| (dead weight support)$h 22 2HolA Aol o8] Al (acket)®] TH)(legs)th H T
(braces)ol AZErh metA ol x| AA7I % HHARL oA FxEe APz golHe A
Tl Be % 7AA Ha, GolAd Uy FAF FRHH L AAAE RS H ol 4x
BAE %A 29 stodof g}



Feasyol o9 sholzelel holHe 3a TR B AT 553

[ S N SR .

Platform Deformatwn
- — > i

.
g 7\

LA

.
1 FL

1
Hb«m ’ Fmrm: /tT
- -

1

ciamp )«‘U ;

anchor pant
/

) keER

Fig. 1 Riser system

2.1.1 golA AA7e] FAxA

Fig. 1914 9 % 2ol cholAE Aol olala AAB T, ol ol 4 Aol das i
dot A el AW AekE ANt FU) AANG AT ATk WA FolW FaE
A5 s e AAUE siel B3% £EH e §UY L¥ol dAL rAN s
o @A eholqel HUe ol AL e FELES 7 ok 2old Beld AT 3
Bo g dpolmel Balol eaA FH e AuelA olAs 7| WEd gholq 547 be] wAS)
= %"8" duHow An ARALE uel Auag saiel obelz §AolA ik wakA ek
Ay wwgel gol dald] @y FA4ES Boha 0F% & ATk o9 ol 4¥s
G A welel dAAL PAAES ST wwel A dAAdE PAHES 64 @
A e, ol Aol AAEAE 9% Athinge)el 1@ BEAAETAR BAYTT.

Fgmy gl q 47 Frrel Fvel Askel oAl o= ol Folde) JYF PEE ¥
A9ty relg gl qel A 5 87 S Eo) AT Wel FES a4 vk weba F9
s elg Al 3 pEAEdeR LUgen
dold AT delMe] $EL FESE ABE AAD 4P D AT Y AN Frgel W
G epol ol Fsek AaE s A SR, o dhol Aol WEHE AN FEES] WAE ol
Aol de gl wof e

212 AR xAo Az

Wil At doder HEaa b el 4ge 7 W gugel rnyoz Askslel &4
wpel deldel dw AAzdes Agady, ojdel EAe v s ndel nuy
A Asat7] el SAEel ma gasa et dol 49 $g Fig 2ol Ehiglih



554 BBIRNEARE AR RUE H18E

Fig. 2 Geometry model of riser/soil interaction
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Fig. 3 One dimensional linear element
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Table 3 Basic data for riser analysis
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Table 3 Basic data for riser analysis
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