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Analysis of the installation limit size of
spool piece of offshore platforms

LIU Jian, SHI Wen—bo, WANG Yu
(College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The installation of spool pieces of submarine pipelines is important in the construction of newly—
laid submarine pipelines. Due to the manufacturing errors in the process of producing marine pipelines,as
well as the offset between the spool piece and offshore riser or the submarine horizontal pipes, the problem
concerning the limit size offset of spool piece naturally emerges during installations. In this paper, the finite
element analysis software ABAQUS was employed to establish the simulation model of a spool piece with
flange joint based on the practical structural configuration and material parameters. As for the three typical
situations in the practical process of the spool piece installation, the stress and strain distribution of the struc-
ture were obtained. Furthermore, the limit size offsets of the spool piece were calculated under the condition
of satisfying the practical strength requirement. The mechanics and deflections of the spool piece during in-
stallation were discussed and analyzed in detail. The relevant conclusions are expected to provide the corre-
sponding theoretical basis for the practical construction of the offshore platforms. And the research could
have some engineering significance for the development and construction of offshore oil and gas fields.
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Fig.1 Geometric dimensions of spool piece Fig.2 Overall model of spool piece
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Fig.3 Stress—strain relationship of X65 steel
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Tab.1 Material parameters of each part of piece

MR TR MR E/GPa H{EL/N= A7 I p/(kg-m™)
7K Ue 20E9 0.2 3044
0345 206E9 0.3 7850
o P R S R T A B 10.8E9 0.42 950
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AT HELAE AT 100 mm , $595% ISR ICHEFT 704, BROCE I C3D8R R 1 AR T
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Tab.2 Influence of the mesh number of steel pipe layer on the results

Aii T /mm BB (1) RN JJ/MPa I ONE AL ] /min
45 205 622 141.7 6.88E—4 26
40 230714 141.4 6.79E-4 41
39.5 257962 141.4 6.79E-4 79
39 265014 141.4 6.79E-4 96
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Tab.3 Influence of the mesh number of other parts on the results except steel pipe layer

Aii F 5 /mm SRR () KN TI/MPa RN AL [l /min
110 228 634 141.8 6.81E-4 32
100 230714 141.4 6.79E-4 41
96 232050 141.4 6.79E—4 48
92 233302 141.4 6.79E—4 57
90 233 646 141.4 6.79E—4 67
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Fig.8 Stress distribution at the limit size in the x—axis

positive direction
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Fig.7 Size deviation with corresponding stress and
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Fig.9 Strain distribution at the limit size in the x—axis
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Fig.10 Stress distribution at the limit size in the x—axis
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Fig.11 Strain distribution at the limit size in the x—axis
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Fig.13 Size deviation with corresponding stress and strain in y—direction
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Fig.14 Stress distribution at the limit size in the y—axis Fig.15 Strain distribution at the limit size in the y—axis
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Fig.16 Stress distribution at the limit size in the y—axis  Fig.17 Strain distribution at the limit size in the y—axis
negative direction negative direction
P18 7 2 Bl i 22 RO 5 R AR R SC & , USRS T A8 T8 e R g, I HLW AR 35 51 0.25% i
AR R R AR TEAE R o BT AT LA Y i 28 ROSTHE 200 mm A, 5 RS REOIIE L , 5 BE
i 22 ROST RIS, i 2R 300, AR B R AR e 8] 19~22 SRR I IR A5 45 0T 2 i 5 1) 7% 5 2]



1250 MR S 2# 5528 B 8 1

e B RUST B A9 J97 3 AR R 28 P4 40 AT 100 o 6 58 1 A A LR KN A8 35 51 0.25% i), B AK 25 450 2
0T 1) TS Bl ) e KRS N 296.4 mm, S KN T R 401.0 MPa, iy 2 il 171 1) AT A% 301 (1) e K IR 25 292.2
mm , A5 TE A9 5 KN 12 397.6 MPa.

0.35% 035%
427.8MPa
0.30% | / 0.30% | 425'&
0.25% b 397.6MPa : 0.25% bomom e i QlOI\AIja.
y 0:20% 36? 2 020% 355‘61\@3./
0.15% / Sosnpa | 0.15% | i S
0.10% [ / 26.Mre 3 0.10% ©7228.2MPa
w149 5MPa 3 041\@3
0.05% | i 0.05% - P
74 AMPa ! /. 75.2MPa
0.00% L L L L | \ 0.00% L ! L L L \
0 50 100 150 200 250 2922 350 0 50 100 150 200 250 2964 350
= BT R 72 R S /mm =l s A 25 ) imm
(a) ZWHTETT 16 EAR2E RSF RIS AR B 56 B (b) 24575 7 A 22 IRSF FIREAZ 7 56 3%

P18 2 A5 i) 8y STl 22 SO0 7 69 1z R AR

Fig.18 Size deviation with corresponding stress and strain in z—direction
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Fig.19 Stress distribution at the limit size in the z—axis ~ Fig.20 Strain distribution at the limit size in the z—axis
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Fig.21 Stress distribution at the limit size in the z—axis Fig.22 Strain distribution at the limit size in the z—axis
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Fig.24 Size deviation with corresponding stress

Fig.23 Size deviation around the y—axis

and strain around the y—axis
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Fig.27 Stress distribution at the limit size in Fig.28 Strain distribution at the limit size in
the clockwise around the y—axis the clockwise around the y—axis
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Tab.4 Limit size in each direction

J5 1] e BR R i ) i A%
xHhIE [ 0.1575 m 402.8 MPa 0.25%
x oL T 0.1505 m 387.6 MPa 0.25%
y HhIE [f) 0.6348 m 402.8 MPa 0.25%
y e 0.6353 m 402.2 MPa 0.25%
2Bl ) 0.2964 m 401.0 MPa 0.25%
2l 0.2922 m 397.6 MPa 0.25%

L%y i 1.089° 393.1 MPa 0.25%

2% bR 1 1.062° 387.3 MPa 0.25%
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