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ABSTRACT

Numerical procedure of design optimality evaluation is studied for caisson structural systems. Two
kinds of evaluation methods can be considered; mathematical optimality criteria method (MOCM) and
numerical optimization method (NOM). The choice of the method depends on the available information of
the system. MOCM can be used only when the information of all function values, gradients and
Lagrange multipliers is avatlable, which may not be realistic in practice.

Therefore, in this study, NOMs are applied for the structural optimality evaluation, where only design
variables are necessary. To this end, Metropolis genetic algorithm (MGA) is advantageously used and
applied for a standard optimization model of caisson composite breakwater.

In the numerical example, cost and constraint functions are assumed to be changed from the original
design situation and their effects are evaluated for optimality. From the theoretical consideration and
numerical experience, it is found that the proposed optimality evaluation procedure with MGA-based
NOM is efficient and préctically applicable.
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Fig.2.1 Cross-section of caisson composite breakwater. Fig.2.2 Dimension and external forces of caisson
composite breakwater.
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Fig.2.3 Design variable of caisson composite breakwater.
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Table 4.1 Input data for design optimization of caisson

4. '?'il 0“ composite breakwater
Input data Valee
41 ENutOA AHoje +=A Equivelent deep water wave height ( ,") 63m
YA Aole 724 444 371e A9 2 Feodof b e i)
AAARAY BELYE o4V WY 7k B 2 .
_ ~ er dep i0m
Hog MGAE 7]%33 t:il— :l:i];‘q 5]7-‘43@}7]%% A}' Slope of sea bottom () 0.01
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Fig22¢% 23, A%gee T2y HgY § Uk wegh o bl () 265 Lt
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Unit weight of foundation (7, ") ) 108 ¢/nd
411 gﬁlx}ﬂ Slope of rubble mound at weatherside (&)) 0.46 rad
ﬂ]ol‘é‘ @"é“&ﬂ'ﬂ]—q @7:“ gai}% ‘?’lé—l’ %]QZ}E ‘ Slope of rubble mound st leeside ( &) 0.59 rad
£ PuAe dxza3 ane A58 2R 9 Beuing cputy s (1, 2, ) 80,90
8 AMEEE Ale 2 4 5o] 2lon Table 4.19] Length of foot-protection block ( R, ) 40 m
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EP Pl o] A}sLzl= 2135 x] =
HKH ‘L Z}déoﬁ' L‘T.’] o{X]‘__ 30’ 3’-?'__3]‘_ O_‘l - Friction coefficient between upright section and mound ( £4) 0.60
X 3 A A A
a]:ﬂ IX}E‘_ .12; }\}%8}9&‘;} ———LE‘—T’— ﬂ 4 EZ"O“ : thickness of top concrete (/1) 2m
A Az Aguts Ndi=E 2z} 1003} 10002 thiclmess of inner wall (£,) 03m
2 a3t EAYTA FAlols FxAY a4 A thickness of outer wall (£,) 04m
G 71732 Table 429 Zo| Aolsl et thickness of bottom (£3) 05m
width of toe (£,) 15m
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Table.4.3 Investigation of constraint function

Table 4.2 Definition for material cost of caisson composite Coxstrainis value
breakwater Sliding of upright section (g,) 1134
Material Cest (10400 won) Overtuming of upright section(g,) -30.35
Cost of plain concrete ( F) 0.9 Allowable bearing capacity of rubble mound foundation (g3) -0.7559
Cost of reinforced concrets ( F,) 11 Alloweble bearing capacity of seabed (g,) -0.1145
Cost of rubble ( £, £, P,) 0.65 Stiding of rubble mound foundation ( g5) -1.1539
Cost of sand (£} 0.6 Wheight of armor stone (4,) 0
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- Table.4.4 Current optimum design and optimality evaluation
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At drte] ¥ge] Mg HHP] Pris A T2 Current design (sptimun) optimality evaluation
S}E}' Design Value (72) J(x) Design Vatue () S
Table 4.5 Initial and changed cost of materials varieble (10,000 won) | veriable (10,000 wor)
x 26269 x 26269
Matexdal Initial cost (10,000 won) Changed cest (10,000 won) ) L34 3 11.396
plain concrete 0.9 11 % 1.794 X3 1.736 855.41
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rubble 0.65 0.75 x5 0.918 X5 0.896
send 0.6 07 Xg 5.007 X6 3.007
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