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Abstract

As per standard “DNVGL-ST-F101 submarine pipeline systems”, it can be presumed that when the
concrete weight coating strain reaches (-) 0.2%, the concrete crushing occurs. This paper establish-
es the 3D model of offshore pipeline with concrete weight coating and based on the above-mentioned
assumption builds the boundary condition. Numerical Simulation Analysis was carried out for the
determination of the allowable bending moments of pipe joints with three different concrete
thicknesses by using software ANSYS. The analysis results have some guidance for the offshore
pipeline laying construction.
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Figure 1. Offshore pipeline joint cross-section
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Table 1. Steel pipe parameter
= 1. WESH(3][4] [5]

S BLf BIHE i
Pkt - ] -
E74 - DNVGL SAWL 450 -
KpE m 122+02 I 122m
AFRIME mm 1066.8
D/t=39.8
ATREEE mm 26.8
W IRAs GPa 207 -
HEL 7N - 0.3 -
e A B Mpa 450 SRR 0.5%
SRR R PR Mpa 535 1B KRR 20%

Table 2. 3PPL Anti-corrosion coating
7 2. 3PPL BB B &% (6] [7]

S ELf Wi i
L - 3 LPP -
JELRE mm 5~8 HX 5 mm
GRS mm 225 -
B IRt MPa - BN 1.3 Gpa
HELVN=4 - - RN 0.4
Joe AR Mpa >20 HX 20 Mpa
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Table 3. Concrete weight coating
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IERvN 4 - - 0 0.2
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E,, =10(o,,/MPa)* GPa [10]
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Table 4. Allowable bending moments based on liner elastic theory
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Figure 2. FE mesh dividing
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Table 5. Material properties
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Table 6. Debonding properties
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Table 7. FE solution parameter
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Table 8. Allowable bending moments based on non-linear FE simulations
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fEE i B LR

(mm) — (MNm) s 4 " i 4 " " 4t
70 11.7 -0.174 -0.179 —0.184 -0.184 —0.185 —0.186 —0.186 —0.2 -0.214
80 12.08 -0.172 -0.177 —0.182 -0.182 —0.183 —0.184 —0.184 —0.2 -0.216
110 13.25 -0.165 -0.171 -0.177 -0.177 —0.178 -0.179 -0.179 -0.2 -0.223
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