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Input Data
Pipe nominal outside diameter D = 0.229m
= 8.626 in
Wall thickness during installation ty = 12.7 mm
= 0.5in
Water depth d = 1000 mm
. kg
Seawater density Pw = 1025 3
. kg
Steel density Pgteer = 7850 3
Young's modulus for steel E = 207 -103M Pa
= 3.002x10*. ksi
Poisson's ratio v = 0.3
SMYS of X52 steel Osmys = 52ksi

= 358.527M Pa

Specified minimum ultimate stress Oult = 530M Pa



Installed ovalityin Sagbend

When fycannot be more than 3% nor less than 0.5%

Applied tension in catenary

DNYV partial safety factors

Material strength factor

Fabrication factor

Safety class resistance

Functional load factor

Pressure load factor

Conditional load factor

Material resistance factor

ad o
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Pipeline parameters

Material resistance factor

Inside diameter of pipe

Second moment of area

fo

T

76.87 - ksi

15%

150kN

0.96
0.93
1.14
1.14
1.05
1.0

1.15

1.15
D —2t,
193.7 -mm

= (D*— D)
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Pipe submerged weight

Cross sectional area of steel

Area of displaced water

Submerged weight of pipe

Catenary parameters at touchdown

Area of displaced water

Horizontal component of tension

Radius of bending at touchdown

Bending moment at touchdown Mb

Design bending moment

Seawater pressure at touchdown

Asteel

Awater

Awater

Thend

= 4402 x 1073m?

- (0% = DY)

= 8.235 x 107 3m?

- T.p2
4

= 0.038 m?

(Asteel * Psteet—Awater Pw) ’

254.965 -~
m
- T.p2
4
= T—w-d
= 134.702 - kN
_ H
B w
= 528.315m
_ El
Tbend
= 17.247 kN -m
E My Ye-Y,
= 20.696 - kN -m
= By,-g -d
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End cap force F,.
Design net axial force Sa
DNYV Local buckling

94

603.109 - kPa

22.739 - kN

(}{ _'I%c) Yp- Y.

134.356 - kN

The system collapse is based on the pipe body material and shall fulfill the following criteria:

Fe

([% _'fZI) '(l%? —'11?)

Characteristic elastic collapse pressure Py

Characteristic yield strength fy
Plastic collapse pressure b,
Tensile stress used in design fu

Local design pressure (ambient internal) P

Intermediate values for flow stress parameter

<

Pc
1.1 Yy Ye

D
B Py - [% 'fb"?

2o )

1-v2

88.602 - MPa
Osmys * Ou
344.186 - MPa
2 f) " Wrap .%2
37.108 - MPa

Oule

OMPa
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B Plzdpp x—lf P1g<Ppe
qh - 0 otherwise
)
(0.4 + qh)Lf— <15
B - [(04+qh)(60——)]1f15< <60
Ootherwise
Flow stress parameter accounting for strain hardening.

_ fy dn = ~0.125

a; = min A =B) +px y| B =11.773
1.2 a.=1.2

Solution for pc is in the cubic equation above is as follow
b = —rgC
= _P2+P.p fﬂd
14 p el JO t
= Py - Pg

u = %(?-b2+c)v

O )

0} = acos

o
= —2v/—u - cos ( 4+ ”)

180

Characteristic resistance for collapse

I = q—=



= 37.314 - MPa

Characteristic plastic axial compression force resistance
Sp = —fy - (D—t)t;
= 3.558x10% - kN
Plastic moment resistance
M, = fy (D —1t)"t,

= 233.726 - kN -m

Load controlled criteria

Check1 - Pe < ——
- 1
Mg Sa 2 Pe
e e 2) v (2] v ()
c c-Sp c
- 1
P
P, - 10.052 - MP, 7="—
- 29.497 - Mp,
Md Sa z Pe
fo o (25) + Yoo Y (225) | # Y o [7
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CheCkoverall

— MOKM

Propagation and arrestors

Propagation buckling pressure By
Propagation depth dyy
Thickness of wall at arrestors torr:

"OK" Check1l = 1ACheck2 =1
"Fail" otherwise

CheCkoverall

35. fy'%ab (t_z)z's

Ym - Ysc

D

8.676 - MPa

Pyr
Py.g

8.63.159m

< PoYinYsc
35'fy'0_’fab

13.47m

0.4
) 0



