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Structural Response Characteristics of Semisubmersibles to Waves

by Takuya Yoneya, Member

Summary

Fundamental structural response characteristics of a typical semisubmersible in waves are
investigated both by model tests and theoretical calculations.

A 1/50-scale structural dynamic model of 2-lowerhull and 8-column type was made of
acryl and the wave tank tests were carefully carried out. The platform motion, mooring
tension and the axial and bending stress of the braces and deck girders were measured
in detail.

The measured wave-induced responses were compared with three-dimensional motion and

frame structural calculations.
of major structural members.
simplified estimation of wave loads.

In this paper stress is put on the axial force responses
Structural response characteristics are also studied through

As a result, the experimental responses agree with the calculated ones fairly well except
for a particular brace, and the fundamental structural dynamic response characteristics of
this type of semisubmersibles are confirmed both experimentally and theoretically. The
detailed experimental results presented in this paper are expected to be valuable for the
study and design of similar types of semisubmersibles.
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Fig.1 A 1/50 scale tank test model of 2-lowerhull 8-column type of semisubmersibles
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Fig.2 Locations and codes of measurements

b A ADTE T E S BIREECII LR,

AREBRTRIMEZEOVT LY — R EERENT 5 HER
B0, BEsEE LTRSS 0/ 1/70 L/h3 L,
MId B SR 7 7 VA RE VR, L, EBI
AR sEL T U 1/50 B RERR{ES & L%k
FRAEETH Do Fo k2T, 25mm OEHBIICR LT
BRI 2l L7 1/50 B RAER o 7 7 U v REIL
0.7mm 1275, ‘

WA OBEEMSTE LT, ¥TwHR, 254, B
7=, T U= ADNRTEERAEIAELI LS X
SIHEE L, W7 7Y A ORE X EERIME DL
NTEBR VB X 5 TR Lz, SR
TVU—RETF , FEFETHOERAIKEOSY OS5 =71
LIRERLLDE Lice UL, ZhbOERM o
EIERE: 150 ERAL 251+ 0 2 ~3EFE Lit-
tro 2T A, BT =, Fo2REFREHILE OB
AT OEERIMEILTFEH LT 10 EEERE V. 20 L)
R Y X B R e oo Diy, BfEER X UER
EOBHENLTH D, BERH OTEEZRE LR, &
KEe, EBOHRETE T 5D ELNARER ORI
AT A, BB L oFTERRDTS

AR TFTH BB ERICERBR T BT B ABILR
4 383 THh, Fig.2 BFRT XI5, 7 v—REHOTH
18 &, FoFH—FWMOTHR2E TVv-—AWTFOT
AW3E, ToFH—FHMTOTHRLE Ty FHHRES
FIAEE 2 &, KEFAMEE LR REEN4A B
LOWRE 2 ATh Do BOTAH, HTFOTARILhER
2=, 4AF—CHBIRLY, TITRFy 7R —
FEHWCHEL, 24— rB L TBEEENY A
T — BB T ) » PEBEZHEALL, 2RSS

HBEDOIHDLEHARD Y — FERBEECRITTHEYE
TPNELFTHDRY) — VR TEBRIMSTHISLE
BHD, ThLIs) — FEOEHEMORB VT ) »
CRy JATHEEFE LD LD L BT
H5, BEINBOTRINNZVWDTY — FRRELE
BEMOME N HDL 0D/ 4 AXBHTL Bicdict
RTCY—~n e Lice 27— SEETIRT 72 ) A5 0E
BHENEWOT, 7Yy CEE® 0.5V iz 120Q
F=IRFESTH NI 7 b2 UL, T, BER
HLTHBELY YO LS KERERIGT 50T, il
Bt O DEE R -7,

FIRTE 1 AR S T E IS E DT
NETHY, T hCESERBVLTRNS, #
=4V bOFENIE 2 BIAKERBR CTEANICT o
T, Z1RBOBER LA ¥ CHloEsradE L
Vo BREENTOWTHRETH %, EEBIEERT v F
ERBYFHT RSBy — CRMEEFC L DHEE Lico
727 L, KREFEBRSCOWTIEIEEH N EET & L
TH X5 R LY, BERS 2LEEEERE LR
ETHZENTERM T, TORLE 2 HKERRT
VEEE LCEHR Lo

BEIGERGR, BRERPSITRITE SR
Ba7kHE (40x28X2m) W TEM Lic, BERRED KB
1.8m (EHHBRE Om) TH b, ERDRELFBIEE
ETREBE Lo KBERER LIKEOHR» b2 I ¥ 7
ELTIREVWLOTH B, REKERE LR T
) — RSN ERRECIST B X 5 woHiEN 2R
Lo

RRCHER L, BR 3.5~23s (EEBREME
OEAFETHY, BE R X O RED 2 20EAYEA

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

FRIKABE Y O BIR S i I 1 349

Table 1 Measured natural periods of the
test model

Natural Period Natural Frequency

(sec) (rad/sec)

Free Moored Free Moored
Heave 23 23 0.28 0.28
Roll 57 46 0.11 0.14
Pitch 56 45 0.11 0.14
Surge — 120 —_— 0.052
Sway —_— 127 —_ 0.049
Yaw — 141 —_— 0.044
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Fig.9 Conceptional classification
of two lowerhull type.

of global load pattern for semisubmersibles
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Table 3 .Simplified wave loads acting between the lowerhulls of 2-lowerhull and.
8-column type of semisubmersibles

Horizontal »Racking force P, = [ fxl + 2j2ii7f'xjccos(<lj/2'co_sx)]sin(KB/2’sinx)coswt
Transverse Split force Py = [ fyl + ZJ»Eilfyjccos (~Klj/2'COSX)]Sin(KB/Z'SinX)COSwt
Vertical Shearing force ' p, = 1 le + ZJggzjccos(zlj/Z’cosx))sin(KB/2‘sinx)sinwt
Pitch connecting moment »My = [ Fwy + jgl{_Zﬁyjccos(rlj/Z'cosx)+fzjcljsin(‘<}j/2'cosx) 1]

¥ sin(«B/2°siny)cosuwt

1. : longitudinal distance between a pair of columns.
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Fig.10 Major global loads on the experimental model (estimated from simplified wave forces)
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Fig. 11 Split force and total axial force of
horizontal transverse braces (compa-
rison of experiments, 3/D calcula-
tions and simplified calculations)
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