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Fig. 1 Maximum buckling amplitude vs. the length of pipe

Fig. 2 Axial force distribution along pipes of different lengths
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Fig. 6 Axial force along pipe
- 93°C
tor - 55.8°C Ly=14 km

12F —.—--186C

2.2 ARG R KEERE S G A

, L.,=12 km

L.=16 km
@=0.687 @=0.589 =0.515; :

0.687~2.1 0.589~2.1

0.515~2.1 12 14 16 km 5
s 9
7
7 61
5
4
£
=3
2
7 1
. ; 0 : : :
0C 93°C, 0.5 1.0 1¢5 2.0 2.5
9
’ Fig. 9 Maximum buckling amplitude vs. soil constraint
> force coefficient for the long pipe
04 9
03} N —286
02} L o . 0.687~2.1
(N O B § WER , -
S opESm s B i =% ’
0.1+ 03°C | e 74.4°C
——— 558T —--=-372C >
02F  —.—-186C | - 0C
— L L L L 1 1 ) g fa Yosir
0'3_7 -5 -3 -1 1 3 3 7 3 %%E Hﬁ t{j élj ;3- B
x/km
3.1 #FAFBEE T GERE G RE
8

Fig. 8 Axial strain along pipe
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Fig. 10 (a) Lateral displacement along pipe and (b) maximum lateral displacement of pipes with 16 km and 14 km vs. temperature
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Influence of soil constraint on global buckling of submarine
pipelines
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Abstract: A stability analysis of the global buckling of submarine pipelines is important in pipeline design. In this
study, a stability analysis was performed on a submarine pipeline under high temperature and pressure. Pipe length has
a significant effect on the global buckling of a pipe; hence, the pipe was divided into “long pipe” and “short pipe”
based on the critical length. Using the finite element method (FEM), the variation regularities of the wavelength and
amplitude of buckling, pipe axial force, pipe axial strain, and pipe axial displacement were revealed based on the
global buckling of the long and short pipes. The effect of soil constraint force on the pipe critical length was studied,
as well as the effect of soil constraint force coefficient on the global buckling of the long and short pipes. The result
shows that the soil constraint force significantly affects the global buckling of short pipe, and the global buckling am-

plitude of the short pipe increases and then decreases with an increase in the soil constraint force coefficient.
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