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Abstract

Jetty structure, a kind of offshore structure installed in offshores or oceans less than 50 m deep,
is used for berthing and mooring of ships to unload the ship’s cargo, mainly coal and oil. The
major differences compared with structures constructed in land are existing due to the effects of
waves, winds, currents and the impact loadings from ships. The basic design of jetty structures
has been carried out by the experience-oriented process that heavily depends on the designer’s
knowledge and decision. In this study, a prototype of expert system for basic design of jetty
structures was developed by employing Smart Elements, a commercial expert system shell, on a
personal computer environment. The developed system determines the global jetty structure
design and each jacket structure design composing the jetty. In order to develop the expert
system, examination of pre-designed drawings of jetty structures and construction of databases
for fenders, pipes, materials and design factors were carried out. In addition, comparison of
designed results obtained from the developed system and pre-designed drawing used for existing
construction was made for verification of the developed expert system.
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Fig. 1 An example of jetty structure.
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Fig. 3 Data structure for jetty design.
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(a) Single diagonal bracing (b) Double diagonal bracing
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Fig. 4 Bracing types of jetty structure used in devel-
oped system.
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Fig. 5 Rule for determining total length of main-
dock jetty.



Fig. 6 An example of designed results of global
maindock jetty.
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Fig. 7 An example of designed results of maindock

jacket.
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Table 1 Example of fender specifications from
SEIBU polymer chemical Co.

Berthing angle 0° 10°
Temperature (°C) 20 |-18.4] 20
Energy absorption 371.71330.01295.9
(tons-m)
Reaction force(tons) 531.9|559.1 | 458.7
Deflection (%) 57.5 | 45.0 | 57.5

Fig. 8 An example of designed results of leg pipe

dimensions.
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(>= (Weight Loading_Condition_SF*Leg_Material. Yield_S)
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}
)

Fig. 9 Rule for determining dimension of jacket leg.
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Table 2 Comparison of designed results obtained from the developed system and the pre-designed

drawing for Tae-An power plant.

Res. 1% Res. 2+ Res. 1* Res. 2**
Maindock Jetty Trestle Jetty
Width (m xm) 1220 12X 20 Width (m X m) 10x8.5 10X8.5
Height (m) 31.0 30.5 Height (m) 31.0 30.5
Total length (m) 260 254 Total length (m) 321 321
No. of jackets 8 8 No. of jackets 8 7
1578X17.78 | 1322%13 1478x20.32 | 1016 %13
Leg Dim. (mm) 1458 x22.82 | 1219%25 Leg Dim. (mm) 1368x25.4 914 <16
1348x15.24 965 % 16 1528 X 15.24 711X25

+ : Obtained by the developed system.
+ 4 : Obtained by the pre-designed drawing.



Ae FxE 2

AA Qe wsto] weh AA AsE Aoy 4
e HU¥ 4 ggont, obde AA A% A
Aol He AR 71Fo] chARA e AdzA
4 Qg AAsE A Aol AR A
dak Aol Bed Aejelst e AA s
AA A AE A 2AQ A3k ololl BR AL}
Aol A4 ool A A7) ARl A%
Hol AFF Fokel AT AA ARE Hold 4

sloz)eh sleg e,

® %—EOM% 7% AA Edel dg 2Ae %
ol AE FEEY sz AAE AF AP
AETF2E FAGRen, 439 AA A4 7F
Aol szt o dlo]Eulo] 255 Faof sege
xﬂal ¥ 72 AAS AEA2EE Awes

@ A AW HY e Eoo] o 3

.Jlm
—Ll

o AA "A Foll 4

Hel Aol sbg gold A wAE Az 4A

, olol R HEAA 27

+ A%+,

ozl F4 Fol H3
£
1

) 4w o] =

i

Jol
A
HHolM EEHo2 o] & 4 UFE % & 9
i ¢85 e Augens x
o

=

O

v o
32

9 Asjsl 720 A 7ol

o ﬂlﬂ% Bobod Aal APl F2E AAL FE
A Sl oA A A AAdAE
W 2AF Mg o 4 YAk 22 A4 <l
Aol e Folel AA AAE Ao 4 ok
AT AT 4 Ao, oldd HaUe ool
47 A4l HAel Asare o 4 Usdeh

ne

r

(1) Winston, P. H., 1993, Artificial Intelligence,
Addison-Wesley, New York,

(2) ol F, F44, 4%, 1995, AEAAE

AAE AEHA 2

1663

o] E& AtellEA, wWedAl Mg,

(3) Mizoguchi, R. and Motoda, H., 1995, “Expert
Systems Research in Japan,” IEEE Expert, pp. 13
~23.

(4) Durkin, J. 1996, “Expert Systems: A View of
the Field,” IEEE Expert, pp. 56~63.

(5) Ocean Eng. Group, 1996, Design of Fixed
Offshore Platforms : A Comprehensive Review,
Univ. Texas Austin.

(6) Thephanatos, A. and Wickham, A. H. S. 1993,
“Modelling of Environmental Loading for Adap-
tation of API RP 2A-Load and Resistance Fac-
tor Design to UK Offshore. Structural Design
Practice,” Proc, Instn. Civ. Engrs. Wat., Marit. &
Energy, Vol. 101, pp. 195~204.

(7) Faulkner, D., Cowling, M. J. and Frieze, P. A,
1981, Integrity of Offshore Structures, Applied
Science Publishers, LTD., Essex, England.

(8) w44k 1985 #MAAFALS 93 Offshore

Platform AA7|¢ A4, 223dx, g3t
7le
(9) Kumar, B. and Topping, B. H. V. 1991,

“Knowledge-based Processing for Structural
Design,” Proc. Instn. Civ. Engrs., Vol. 90, pp. 421
~446.

(10) Soh, C. K. and Soh, A. K., 1989,
Interface of a Microcomputer-based Intelligent

“Coupling

Structural Design System,” Computers and
Structures, Vol. 31, No. 6, pp. 1031 ~1039.

(11) Soh, C. K. and Soh., A. K., 1994, “The use of
Precedent Cases in Computer-Aided Design of
Offshore Structures,” Proc. Instn. Civ. Engrs,
Wat., Marit. & Energy, Vol. 106, pp. 25~31.

(12) Dawson, T. H. 1983, Offshore Structural
Engineering, Prentice-Hall, New Jersey.

(13) American Petroleum Institute RP. 2A, 1984,
APl Recommended Practice for Planning,
Designing and Constructing Fixed Offshove Plat-
forms, 15th Ed.

(14) Smart Elements Version 2.0 User’s Guide,
1993, Neuron Data, Inc.



