Vol. 25 No. 4

5 4
2007 11 THE OCEAN ENGINEERING Nov. 2007
:1005-9865(2007) 04-0021-06
1 2
(1. , 300160, 2. , 100080)
:U175.5; TEB32 CA

Satic andyss d unburied gpanning submarine pipeline on linear dadic seabed

XINGJing-zhong' , LIU Chun-tu?
(1. School of Mechanica and Hectronic Enginesring, Tianjin Rolytechnic University, Tianjin 300160, China; 2. Inditute of Mechanics,
CAS, Beijing 100080, China)

Abgtract : With smdll deflection beam theory , the deformation and interna forces of the unburied spanning submarine pipe on linear dagic
seabed under sHf-weight load are suded , and deformation and interna forcesformulae o the unr sgparated section and gpanning section are re-
duced. The touched section on seabed may leave seabed and rise upward while the gpanning section bends down for large gpanning pipelines.
Determination criterion and its corregpondi ng formulafor the rise-yoward case are built , and exanples are gven to illugrate the deformation and
internd forces cdculation. Cdcuation exanples show that nog of the panning in engneering is the rise upward one, and the formula for the
touched case isonly vaid for smdl ganning pipeines. Mearwhile, dfferent diffness of seabed has little &fects on ron-dimensond internd

forces of the ganning pipe in the rise upward case.
Key words: submarine pipdine; dagic foundaion; unburied panning pipe; samdl delection theory; seabed deformation

[1]

(3]

[4] [1]

:2006-11-08
(029519)

(1966- ), ) ) )



22 25
[5] [6,7]
[4]
(8]
1
2a
Ko
El, q 1)
1.1
i}ﬂ . q
dx* = EH @
d'y
El d—xf + koY, =- 4 2
1.2
¢ =x/ a(a ), Yi€) = y1(X)/ a, (1)
4
Yl(E):-—qé%+c§3+cg2+c£+c4 (0<& <1) (3
1Oy = ga’l (E)
Y, (x)
dy dy?
Ezz=.w=0' E§a=.m:0 (4)
(2 YZ(E.):Yz(X)/a
Y2€) =- q - €6 (CsonE + CesME) (- w <& <0) (5)
No=a ki (4E) , q =0 (aks)
& =0
dy; dy: dy dys dy;
w0 = %0 = @l gt Eloo gt - g ®



ay; _ dy, _
CE3|E:1_0’ E ko =0 @)
1.3
@ & 6 0,
Adg, (A3 - 3
01:2%)‘3/3, sz-%lm
_ 2Aqq(A§+3 g (AT+6\E+B0+3 ®
G= T30,y 0 9T 300 + 1)
_Aoql(?)\g+6>\o+3) _)\oq](?)\é-3)
3o+ 1) G = 3o+ 1)
1.4
(8) (3 (5,
af * 20pG o
W) = T T S a0
ME[(A-3E +2A3+3) ]+ (A+60+60g+3)}, (0<& <1) (9a)
Ao
Y2€) =- q - Wl—e” [(A2+6\g+3)wAE + (AZ-3)sAE], (- »« <& <0) (9
1.5
(9a) (9b) 3
o
Ml(é):-—zg%l:% 4q$&+ﬁj—)2\o[(%o 31, (0<& <1 (108)
_ Y, €) _ Adq
MZ(E)—' CEZ —30\0_'_1)@\
[(AS-30dE - AG+6\g+3)dME], (- o <& <0 (10b)
2
Mimax = Ml(E)Izﬂ:%) 4q1}\0+3(TqJ)_\'_—1)[(?)\%-3)]
Adq
M€ le-o = 3051 - @8- 3
1.6
(10b) 3
A3 +6\+3
£, =- )‘\];arctar{M_;(z) J 3+ J (11)
(10b)
2
9)
: 0
(9b) ¢ , 0
A2qéé
m[(?)\o+3))\ooo§\(§. B+Agsmg] =0 (12)

€o,



24 25
(g + 3
tar?\(f,o - (3 + g\o) (13)
0 ;
Ao+ 3A
to - e B s
(9b) ,
A Ag + A
Yorex € 0) = - ql+3(A—(:ﬂj_lT)exp[wctmiﬁou-ﬂ] h/4)\61+1?)\8+1??\(2)+19}\0+9 (15)
Yamex € 0) 0 Ao
A= 2.984 86 (16)
Ao>A o
3
4 1 2
3 4 ( 2 1
3
2
Fg. 2 Sketch mgp of gpanning pipeline with rise upward section
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Fig. 3 Deflection of pipe on stiff seabed Fig. 4 Moment of pipe on stiff seabed
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Fig. 5 Deflection of pipe on soft seabed Fig. 6 Moment of pipe on soft seabed
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Fig. 7 Deflection of pipe with short spanning Fig. 8 Moment of pipe with short spanning
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