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Fig.1 The deep sea mining system

IR RERELIERFORA, BN mA
HEXEXE TSR Ao TF, BeRT RELHH
MR MRE SRS R CE b bR
R TEE, R FRENREBETHEIE, 4X
SBOLVFRT O, R M SR ER, RT REKE L
18, BRI, BB R RAHIXT R IED,

HIURT ARG ERCRERT B RT R
GET R 4L R AN 2 BR.

MWIRRYT E B SR E R, BENRT HNE
Sh Ay,

BEE P ERAE—WEERTT m #7050, &
BT S B R i, FIRKALE MR S515S.

1R R (1965-), 5, WIS A, -1, PR BIBER, T2 AIOGHERY, T ILHUEEIS.

68


http://www.cqvip.com

B2 A7 A%RAH

Fig.2 principle of sea mining system
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Tab.1 transporting system parameter
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Fig.3 The force on both ends of the transporting pipe
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Fig.6 'The transporting pipe shape of current and ocean ware

33 WXRFABHE(SIKMNESH

Bl 7 fE 8 R FASEEG)ITREEINGE R &
BAE(3) 1.7 m/s VT A 6 IR W] MK A4E A
FEE, [N, RO MESEIE L -1 m/s 535 5w
TR OL, BV 3 /N REAE W) — 7 T4 A T4

SrnE 7 ATAL PR DR R T IR AESTT
B EBIMRAGRMIEA, L Py MEARRK
. MTHERERETT A, MR B R 716 m Abad
F=-13.5kN,#£ 1 316 m £:Ff F,=—3.9kN,7E 2216 m
AbHE Fa=17.6 kN, 7E 3 116 m AbAT F=119 kN. 55
HO)IIHERNEGFRAL A, R 3 116 m =517
716 m &b, 7K 11 Fo /R 178.7~20.7 kKN, 5
W R SEREANERAL TR TES. Nt
H, R MR A b is sh a2, A FF el BE X R
T ERER .

F 8 AT A1, SR B i XAz Bl X I FE R ) 1R
K, Htk, SRR GETAEN , 54550 R0 i 32 2l 3

X/m

10000 250 500 750 1000 1250 1500 1750 2000 2250 2 500 2 750 3 000 3250 3500
Ez

750 —
500

250
0 — Fx]

"1

4000

HEERIT AN

=
-250 R —-_
~500
~750

B7 BERN(RE A u=—1m/s)
Fig.7 The force on both ends of the transporting pipe
under u=-1m/s

71


http://www.cqvip.com

£ 000 http://www.cqvip.com]

AN TS 3) RO MMiEsEEME SR RE R
SN AN WEAR K. BT 5 000 m ML RYE, MRD M ~1 m/s B9
pEATAA FEM 3 116 m iZZHP] 716 m £b, 7K F-H1 F BOW/NE R
£ 2o 178.7-20.7 kN, RU R FVGE IR, A FI T RBE
g 2500 \ \ \ Y X RT-ERER L.
& 3000 ‘\ \ \
1500 N
Bk
4000 [1] JIN S CHUNG,CHENG B R. BAORONG CHENG, JIN § Chung.
4500 Effects of Axial Damper and Elastic Joints on the 3-D Dynamic
000 & Responses of a Deep—Ocean Pipe with Torsional Coupling Int J Offshore
0 st 1000 1500 2000 2500 3000 3500 and Polar Eng Conf[C], Los Angeles, ISOPE, 1996:37-45.
i X/m [2] JIN S CHUNG,CHENG B R. MSE and FEM Modeling of Thrusts to
- B8 FEBRES u=-1m/s) Elastic Joints of Long Vertical Pipe in 3D Nonlinear Motions [J], Int J
Fig.8 The transporting pipe shape under u=-1m/s Offshore and Polar Eng. 1999,9, (2), 117-125,
v [3] L bbert M, Experimentelle Modellierung Flexibler Dynamisch Be-
%ﬂl{idj&iﬁ wegter Verbindungsleitungen Zwischen Selbstfahrenden Tiefseemaschi-
. nen Und ihren Mutterschiffen[D). Siegen Deutschland: Universititt—-GH
4 % 7& Siegen ,1989.

[4] FREITAG W. Theoretische und experimentelle Untersuchungen Zum

E X‘T ﬁﬁ % Zﬂ“ ﬁ :ﬁg #ﬁ% %\ ﬁﬂf '7? = Z_jj %ﬂ 5’ f‘ ﬁ J‘if Verhalten langer Tiefseestringe[D]. Aachen: Universitat Aacht?n , 1993,
T 5},*}']‘, Eg o F , E Fﬁﬁ FRITX & %F{EZ: IE.‘ &bﬁ ,ﬂ; Jazi [5] Hoffmann E-O. Verhalten flexiber Verbingungsleitungen Zwischen be-

wegten Untwerwassergeriiten and Schwimmenden Stationen [D]. Aachen:

FREHT T LT R ) AT, B A R SRR Universitét Aachen , 1995.
1 )Em _jﬁﬁ%"};‘ ﬁ?‘% f% {¥ ﬁi , % ﬁ ]E—Fiﬁté Xj' ;Té En [6] GREBE H. Allgemeines Mathematisches Modell Firr Strangverbindung-

en Zwischen Mobilen Tiefseegeriten and Ihren Mutterstationen [D}.

i H‘J'ﬂf};ﬁjj F; <50 kN, %Wi%lf'ﬁﬂ@lyﬁ*@ﬁ 2 Siegen: Universitit-GH Siegen , 1997.
000 m [7] Morison ] R, O'Brien M P, Johnson ] W, at el. The Force Exerted by
’ Surface Waves on Piles [J]. Petroleum Transaction. 1950, 189 (1):
2) WWMAERIEE LIRS H A —ERW, 149-154.

i %t Aa:jﬁ"r:% E{J S;IZ:jJ 0 %ﬁ%% Eg A I]Fl] g‘zlj\ ST (8] HAPEL K-H, K6HL M. Statische Festigkeitsherechnungen and dy

namische Untersuchungen an Drilling-Risern zur Erdulexploration Bei

SO000 m MRS, WX EEE 1T s BT 6 K 2000 m Meeresticfe[]). Meerestechnik, 1982, 13(1): 13-18.

3 3216 mZFN%E] 716 m &b, 7 [9] CHUNGJS,CHENG B. Application of Thrusts to Flastic Joints on Long
1 {E,ﬁi};ﬁ? ’ %EL$ M m 1_.251] §J ik k Vertical Pipe in 3-D Nonlinear Motions—Part II:Numerical Examples by

S Fp B8/ 9.8~1.6 kKN, ¥ 3 AN YR XK -4 MSE and FEM Results //, Proc 8 th Int Offshore and Polar Eng Conf
Fﬁjj F, H‘JE&W’ME/J\. [C], Montreal, Canada, 1998,189-198.

The Influence Analysis of the Current and Ocean Wave on Mineral
Transporting System of Ocean Mining

XU Hai-liang'?, LONG Guo—jian®

(1.College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2.Zoomlion Heavy Industry Science and Technology Development CO.,LTD, Changsha 410013, China)

Abstract: Based on the fact that the transporting pipe is atlected under the interaction of the draft of mining vehicle
and ship, the gravity of the transporting pipe and the inner liquid, the buoyancy as well as the hydrodynamic forces, the
transporting systems were analysed. Conclusion show that the ideal mining transporting system is obtained by installing
buoy along the under part of the transporting pipe. The current and ocean wave exert large influence on the upper—end
forces of the transporting pipe while small influence is exerted on the bottom~end and transporting pipe shape. The great
hydrodynamic forces on transporting pipe cause by the mining ship movement influence the forces on both ends of
transporting pipe and the transporting pipe shape greatly.8figs. , 1tab. , 9refs.

Key words: sea mining; mineral transporting system; mechanical analysis
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