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Abstract

In this paper design criteria for semi-submersibles, effective at the stage of basic design, arc
reviewed first generally. Thercafter an extensive study is focussed on essential problematic arcas
such as design load, heaving motion, overall structural analysis and welding technique.

The necessity for this kind of research is apparent in the light of the fact that ocean cxplor-
ation and exploitation becomes cxtented to deeper ocean and that semi-submersibles are the
most favorite unit for operation under this environment. In some sense principles in naval
architecture are indeed applicable to the design of semi-submersible. Howevcer, because of the
difference in geometry between ships and semi-submersibles, there are significant deviations in
design method. A thorough discussion is made on particular behaviours of a semi-submersible
in stability, wave load, motion characteristics and structural responses. Then some calculation-
procedures and design guidelines are tentatively proposed.

A numerical calculation for a semi-submersible Sedco 708 is exemplified for better understan-
ding of the concept. The structure has 4 main and another 4 secondary stabilizing columns with
catamaran-type lower hull. In this example design condition is supposed to be 28m wave height,
90 knots wind speed for survival condition and seastate 6 for operational condition in water of
100m depth. The numerical result implies that the actual design of this model can be assessed
close to optimum. Further intensive research is strongly required in the subject fields of dynamic

stability, rational evaluation of wave load and statistical basis for fatigue lifc judgement.
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Fig.4 Drag Coefficients in Unbounded Fluid
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Table 2 Desxgn Panameters

water depth d 100m
design wave height H 28m
wave period T 13. 4sec
design wind speed V 90knots
steel weight 7, 300tons
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Table 4 Section Properties
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S(Ie\?(t)llon* Element No. ! Axial Area Shear Area(2) |, Shear Arca(3) f Inertia(2) ] Inertia {3)
1| 162 88. 80 214.6 403.3 275.8 L1467
2 20, 39, 61 88.80 439.9 864.3 275.8 1467.
3 2,63 0. 5464 39.0 39.0 5. 690 5. 690
4 3,64 0. 5830 264.9 264.9 4. 620 ‘ 4.620
3 21,40 0. 5083 23.4 23.4 1.893 1.893
6 22,41 0. 2730 158.9 158.9 ) o2 | 1.022
7 6, 26, 45, 63 0. 1617 54.4 54. 4 0.066 | 0. 066
8 38, 21, 43, 66 0. 2327 10.8 10.8 0.110 0.110
9 8, 29, 48,71 0.2327 36.3 36.3 0.110 0.110
10 3,14 0. 1196 54.2 54.2 0. 034 0. 034
11 25 0. 1189 54.2 54.2 0.042 0.012
12 67 0. 0901 54.2 54.2 0.026 0.026
13 7, 27,46, 69 0. 0660 37.0 37.0 0.012 0.012
14 19, 60 0. 0836 45.7 15.7 0.015 0.015
15, 1859 0.0271 20.9 20.9 0.003 0. 003
16 23,42,65 0. 2327 45.3 } 45.3 0.110 0.110
Tab]e 5 Axml and Bcndmg Stresses on Hot Nodal Points
) N T e | [Bending Stress
Element Nodal Axial Force | Bendmg Momcnt (MN—m] Axial Stress (KN/cm?)
J M 3
Number Point [MN] ‘ M, M, (KN/em?])
2 2 0.22 —36.25 39. 98 | 0.04 :
3 28.21 —31.48 | .40
3 3| 20 | - 27.01 0.33 2.83
\ 4 — 2.34 3.05 0.38
‘ .
21 12 318 | —15.18 6.5 |  0.63 2.40
13 | 8.67 —4.56 { 1.42
22 13 1.82 - 6.07 1.82 0.67 1.70
14 { — 4.87 1.96 1.41
40 22 9.84 —23.51 —23.31 | 1.94 5.92
23 25. 62 6.59 3.84
41 23 2.06 ~16.82 | - 6.12 0.76 4.81
24 ~10.55 \ — 517 3.16
63 32 3.99 —75.15 —88. 65 0.73 9.34
33 18.75 54.51 5.88
64 33 1.25 —28.02 —34.81 0.73 3.88
34 —19.55 —21.84 2.90
Aste], o] #iBkel fEMstE z,y 2 KW ¥ 25l o EE 136l ol Al vl 2 Fhell ZlAEgich ol &
EE Gul o] 7ol A 118 7] Fholl, 2] z 1205 kol &= o B offiile s giEL 2290 3044 8.2MNe], zXA
o] gk 5T nAS] olo] BEESIE s me o mi 29 109 #i%el AN 8.3MNel A7 {F

KSR 512048 725 19834 6H
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2= 2
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pest
i

Fﬁ?éi

2ol & e
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FHEER] wzel Ui M g8 359
370] 26mmE FE AV ¥l 3, 2ECEE HiFh 260] 16
mmE BAREE Bk w3 ydhe] W3k wrfe
kL 3604 0.12°9] I AfHE Beolx 9lvl. Table 5

oA EBEH WA Qe FEERE A4
k. F, A 2 M 409 ERE 22¢] 9,84

MNeo] {EH3te] 1.94KN/cm?e] [EHS
H T RSNEE #H 63w @B 32004 k7 5
o] yZFo] dEtedE —75.15MNem, 2o d 3ol
—88.6MN-mefl o] £} o] Zld F§ &AL 9.34
KN/cm?] #o] Alge] ] Welell A& o] Zell 4i%d
HEFJo] 10. IKN/cm?®| o] BimS HEtHHEo R
gatA Aot R VEJJ" % *ﬁm“h} otk Fol =
o dAZ D VA ARG E 25 FESHe 84
%ol &k oAV el Bgxe] 67%vwke] g "HEr
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Fig. 13 Spectral Representation of Heaving Motion
of Sedco 708
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tional condition-2 & 4= GOJOT vtelzleh. il sea-
state 79| 819 34l 18m/sell 2] 23171 Fig. 1301 v}
b} gl o}

Zolxtel A wgrE oo ule]ors (variance)i:
0.197(m/s)? P(*'M( K-"] 3% wbei el 0.198
(m/s)27} = o] % 17} W] <=&}c}r. &% covariances

0.183(m/s}%] = C’], FAM ) wlelolay 0.048m?
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