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Analysis of Semi—Rigid Connections on 3D Floating Structures
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Abstract : The shape of floating superstructure is the same as other bulidings, but the foundation is based not on land but on a floating
body. Unlike inland structures, they are largely influenced by the wave load. Deformation of the floating pontoon due to the wave loads
affects the connection, which in turn causes problems related to the habitability and safety to the superstructure users. Accordingly, this
study conducted elastic analysis regarding rigid connection and semi-rigid connection by the integration analysis that combined together
the superstructure and pontoon of the 3-D floating structure. Moreover, this study investigated the results of the separation analysis
excluding pontoon and the integration analysis. In addition, elasticity analysis was used to divide up the wave loads cases, and to classify
the moment and displacement of the structure depending on connection following the changes in the wave loads.

Key words : floating structure, wave load, semi-rigid connection, integration analysis, separation analysis

1. 2 2 FAHY RAFEEY FRTERES Y3ty dHEte

Aol ANkA oA AA e E2F] FERES - S

FE2Y AF2 A4 A 9l AdEE BE A2 T U gy o] FolA Y] wie A FREI e a7 2

o e FHMe] Ad ndm A% AGAel Al s drk olel weh gpPeEd SpPEEs shiel 3

T7tR AFEAE A ert SUHE A e FAOM, 4 "E 3xgos wdgste] selEel s HESE ol
A Ik FEHE =7A gl met AFES ddel ¥ "asi).

o A B EFHE A T FEje] A2E SAITA B Ao 339 SEEFXE HIR B o

HATE AR ZAYE FH2, iy, FA42 5o 71EE P2FS 7R A 92 HE(Top-and seat-angle connections

glo] ST RES AAAQ Holv F2A WA dA4E with double web-angle connections, TSD)& AF&3Fe] 23}

=EUA Ak kA 8141 (Second order elastic analysis)S 2A3FATH B3

Aok ol Aol HAl TaY FTEES S Ao B gEn T xEe] metelEs Hes pxEo A
g Azlskgo] o)k FFS A GANF HF3tFo] g FF  (Integration analysis)Z 7]E9] WAl AAsET AR TLE
S AA vt uebA spgetsel] o3k Al PHAS FH 2o FzMRe  deslES HEst 234 (Separation
at7] Sl gkl o7k st Ale] Mol AT EE analysis)S MluEtdow w3 %9 90%l e A A et
o FE= 9FES AEsStY] AdAlel wedstelof drh(F SRR AlQISNEo] melslas Aed LRE AAS

HE =

il
fitl
o,
-
BN
il
rlo
P‘L
-z
4z
y
BN
[l
o
S
-
BN
o
N
S
l
>
o
o

* A3 ¢ : miazue@hanmail.net 011)429-1317
WAAA F=A 3D song@hhuwackr 051)410-4582

~+

- 175 -



Fig. 1€ 1% @elol 0 mus-547 348 op
o 3]

.

B
e

noro Mo
= o
x o
o
v
o
ey
ol
M
A
>
)
o F
2
QL
iz
flo g
=)
[m
|

M T-Stub

Top & Seat Angle

Harder Plate
Double Web Angle

Single Web Angle

0 7]

Fig. 1 Moment-rotation curves of Semi-rigid connecction
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Table 1 Parameters of analytical model
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Fig. 4 Artificial wave load

Fig. 5 Floating structure site according to wave load

Table 2 Floating pontoon displacement according to wave

direction 0°

712l | CASEl | CASE2 | CASE3 | CASE4 | CASE5
(m) (m) (m) (m) (m) (m)
0 -0.287 | -0.036 0.300 -0.065 | -0.278
1 -0.289 | -0.029 0.299 -0.072 | -0.275
2 -0.291 | -0.022 0.299 -0.079 | -0.272
195 | 0.0858 | -0.298 0.015 0.293 -0.113
196 | 0.0788 | -0.300 0.022 0.291 -0.120

Table 3 Floating pontoon displacement

direction 90°

according to wave

712l | CASEl | CASE2 | CASE3 | CASE4 | CASE5
(m) (m) (m) (m) (m) (m)
0 | 0324 | 0253 | 0239 | -0333 | -0.126
1 | -0319 | 0259 | 0231 | -0.337 | -0.118
2 | -0314 | 0266 | 0224 | -0342 | -0.109
111 | 03792 | -0.100 | 0346 | 0216 | 0273
112 | 03782 | -0109 | -034 | 0224 | 0266
5. MsliMpin 22lshApdel H|m
71E9 ARELS AFTZEY TR ES o] NS
AAEIG Y. AN Z2Y FRELS 34 o4 niue
AAHA HH AETF2ET A9 A FRER O] FoIA

- 177 -



o,
il

39 B2Y T2

A7 LLH—‘“rOH oo w2 Qx}7} WAlEA Frh ool uhu} AR
A

T spae] AAEE A Lelsde A
o A %e FAo Muad. Az agont
ABAQUS 625 A3}t

Qa7 Belsae] BAlE gk WS Table 49 LIS
9 wE e 1% nel 49 Ad wuE e Wae] 1
sl vlal o e g mglon], Fo| F7hel wet A
M3} Pels|d e malE gol A AxsHE AL & & vk

AsNe A9 s ate ImiACR W7t AHel

SHE-TFREe Wy wE) gH
ek BElaf A e A "TmitZ e V5o AHA R WUt o
gro] ®Bo WAL= HYRUE o] AgHos =

ot =3 AHsjAle] A= 3}1?__?}_%01]

Helyl QlaEgx|n Halgjae

W7 dEE o] Ao 73_%7} o A3l
"k a2 FRHTERE] AT 543
st FERES AAENE 4

£ Aot FEES AAlske Ao

o

S

-
)
RN

Table 4 Comparison of maximum moment by separation and

integration analyses
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Fig. 6 Maximum moment by a wave load
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Fig. 7 Maximum moment by a combined load

Table 5 Maximum moment by a wave load
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Table 7 Comparison of maximum displacement according to
amplitude 0.2m
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Fig. 9 Comparison of maximum displacement according to

amplitude 0.3m

Table 8 Comparison of maximum displacement according to

amplitude 0.3m
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