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*1 BERITSH
Tab.1 Parameters of the pipeline
(a) (km) (MPa) (kg/m’) (m) (m)
30 110 8.1 3050 0.08 0.095 0.5588
®2 FALISHERSERBERIRNSLHRE
Tab. 2 Measurements of a spanning pipeline in Dong-Fang 1-1 gas field
(m) (m) (m)
1 108°11'37"E,18°49'20"N 108°11'37"E,18°49'20"N 10 0.1 44
2 108°15'38"E,18°51'13"N 108°15'38"E,18°51'13"N 20 0.1 37
3 108°15'46"E,18°51'17"N 108°15'48"E,18°51'18"N 60 0.2 36
4 108°15'52"E,18°51"20"N 108°15'53"E,18°5120"N 15 0.1 36
5 108°15'57"E,18°51'22"N 108°15'57"E,18°51'22"N 15 0.1 35
6 108°16'11"E,18°51'30"N 108°16'12"E,18°51'30"N 30 0.1 35
7 108°16'19"E,18°51'35"N 108°16'20"E,18°51'35"N 25 0.2 35
8 108°16"24"E,18°51'38"N 108°16"24"E,18°51'38"N 25 0.2 34
9 108°16'41"E,18°51'51"N 108°16'42"E,18°51'52"N 26 0.1 34
10 108°17'33"E,18°52"28"N 108°17'33"E,18°52"29"N 15 0.2 34
11 108°18'41"E,18°53'17"N 108°18'42"E,18°53'18"N 50 0.2 35
12 108°18'44"E,18°53'20"N 108°18'45"E,18°53'21"N 24 0.1 36
13 108°19'59"E,18°54'34"N 108°20'0"E,18°54'35"N 24 0.7 37
14 108°24"28"E,18°56'38"N 108°24'30"E,18°56"38"N 55 0.4 31
15 108°24'34"E,18°56'38"N 108°24'36"E,18°56'38"N 30 0.1 30
16 108°25'36"E,18°56'30"N 108°25'36"E,18°56'30"N 50 1.7 29
17 108°26'50"E,18°57'09"N 108°26'51"E,18°57'09"N 15 0.1 26
18 108°27'21"E,18°57'24"N 108°27'22"E,18°57'24"N 20 0.3 22
19 108°28'11"E,18°57'40"N 108°28'12"E,18°57'40"N 20 0.1 23
20 108°28"25"E,18°57'47"N 108°28"25"E,18°57'47"N 30 0.1 23
21 108°29'52"E,18°58'18"N 108°29'53"E,18°58'19"N 25 0.1 21
-2 (p-(D-2)") 2) A PP
64 u P D
, D , L ,
' F. =1c, pu’DL (5)
w(0)=w(L)=
2*w(x)| ow(x))|
ox? | =k X | ®)
x=0 x=0
d*w(x) ) ow(x)
ox? L - x|,
w o ;M .
> Fig. 1 An elastically mounted span
M =Zp. (07 =D+, (D2 -(D-2t))
Marine Sciences / Vol. 35, No. 8 /2011 59



B3RS REPORTS

Miiller!
[6-7]
[8]
€
C.= l.llexp[—3.35—j (6)
D
e D
’ [9-10]
=(1) ( 3,7,8,10 )

E

k 10° Nm/rad (2)
( 11,13,14,16 )

B

k 0.2>< 10" Nm/rad

1~2 kn, 0.514 4~
1.028 9 m/s, R
0.8 m/s, ( ),
1.5 m/s
, ANSYS
:3,7,8, 10, 11,
13, 14, 16 )
3 WEERLSMN
(1)
0.004,
W,y /L < 0.004, 5 (2)

O’ max /[O-s] <I,

[4]

B

60 /2011

( 0.8 m/s)
( )
W » W,y /L < 0.004
3 4 ,

*3 BRERMETESY
Tab. 3 Parameters of the steel pipe model

(m) 0.0142
(m) 0.558 8
(MPa) 2.11x10°
(kg/m®) 7 800
X65 (MPa) 644
(MPa) 25 000
(m) 0.718 8~0.748 8

(kg/m’) 3050

x4 HEERBHESH
Tab. 4 Parameters of flow field in the model

(MPa) (kg/m?)
8.1 1000 1 1.2 0.005
0.08 0.095 m,
ANSYS
(1]
5 0.08 m ,

6 0.095m L

, h , hy , W

,3 14
Wmax/L <0.004 s 3 14

#5 HMIFEE 0.08mETERRE
Tab. 5 Static deflections when the thickness of cement

equals 0.08 m

L(m) h(m) hy(m) w(m) w/L
3 60 36 0.2 0.31947  0.005 324
7 25 35 0.2 0.023 80  0.000 952
8 25 34 0.2 0.023 80  0.000 952
10 15 34 0.2 0.003 36  0.000 224
11 50 35 0.2 0.16269  0.003 253
13 24 37 0.7 0.011 21 0.000 467
14 55 31 0.4 0.23137  0.004 206
16 50 29 1.7 0.16269  0.003 253
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#6 HHFEE 0095 mETERRE
Tab. 6 Static deflections when thickness of cement
equals 0.095 m

L(m) h@m)  hym) w(m) w/L
3 60 36 0.2 0.36756 0.006126
7 25 35 0.2 0.02712 0.001085
8 25 34 0.2 0.02712 0.001085
10 15 34 0.2 0.00381 0.000254
11 50 35 0.2 0.18778 0.003756
13 24 37 0.7 0.01306 0.000544
14 55 31 0.4 0.26662 0.004848
16 50 29 1.7 0.18778 0.003756
, 0.095 m
0.08 m 16
1.7 m,
, 11, 16
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, ho

£7 0095mHAaFHEET 11, 13, 16 SEEIRE
Tab. 7 Static deflections of No. 12, 13, and 16 when the
thickness equals 0.095 m

L(m) ho(m) w w/L
11 50 0.38778  0.38778 0.007 76
13 24 0.71306  0.03090 0.001 29
16 50 1.887 78 0.625 14 0.012 50
) 11, 16
WmaX/L<0.004 R 11, 16
, 16 )
13 >
7, 8 13 ,
0.2 m, 7, 8
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Span-dependant pipeline displacements at two dif-
ferent thicknesses
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Fig. 3 Velocity-dependant displacements of pipeline at two
different sea beds
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Security analysis for the spanning pipelines located in
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Abstract: Submarine pipelines are major instruments for transporting oil and gas. A finite element model was
established for the spanning pipelines near a seabed. The variations of pipeline deformation with current ve-
locity was calculated according to the measurement data of Dong-Fang 1-1 Gas Field. The security assess-
ments was analyzed. The dangerous segments of a spanning pipeline were pinpointed. This result will guide
the company in preventive measures for dangerous spanning pipelines.
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