|kl

FgLrEHLE IHA2E ZIHE HId& o] &3
I ARF HAHAA

A Study on Design Optimization of Mooring Pier
using Prestressed Precast Concrete Panel
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ABSTRACT

Recently, the area of design.optimization, especially structural optimization, has been and to be a
continuous active area of research. And the design optimizations of port facilities have been
achieved by many other civil engineers. But the design optimization of port facilities were limited
to the design optimization of the breasting dolphin. This paper invested the design optimization of
mooring pier and the foundations of mooring pier was suggested considering the convenience of
repair and reinforcement work. The mooring pier devised with prestressed precast concrete panel
and rigid frame welded wide flange beam to steel pipe pile. To accomplish the design optimization
of mooring pier, the Augmented Lagrangian Multiplier Method(ALM) of ADS(Garret N.
Vanderplaats) optimization routine, BFGS method as optimizer and Golden Section Method as one
dimensional search were utilized. As a result, thirty percent of material cost for construction was
reduced by design optimization. The tensile stress of concrete panel and bottom flange was critical
constraints under service load. So, using high strength concrete and steel will be economical. And
lots of initial values must be invested to accomplish the design optimization in design procedures.
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2.1 Mutel H etoflf x|
Aute) AdeldAe AFY SEFFA FAUA Adel A Adste, o 13 22 P 9
A AR J}

2
E, = w;‘: XC,X CpXCsxX C, ' (2 1
71N E;: Ao HAUA(t-m), g FHHEE/sD)
W, : Aekel w4 2(ton) .V Mg &% (m/s)

C.: BAAF ,C,: /MEAFAF |, G 7dRAF | C. - AX 9 F4AsF

1 1
C, = ——— = —77— = 0.642
¢ B 37.5 vz
- Ty (LY = 4 10.6 y _
Cm - 1+(2Cb)X(B) - 1+(2X0,34)X(27,1) 2.81
- 20,000 -
Co = SoIxar.1x10.6x1.03 ~ 0¥
C, = 1.0
C. = 1.0

2
g, = QLA o ggpx2.811.0x1.0 = 73.56¢ - m
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22.1 CHRAA S ALY

E,=2.8%10°kg/cm® , E,=2.0x10°%kg/cm’ s n=E,/E.~=T.14
A,=A,+nA,=bh+(7.14—1)A,=31,517cm’

71NN, A,=AN7SH x AN TAY = 2.774cm’

ZH2EH2E ZYALE Ao F
=Z2EH2E ZNAE H 9 £
webd b gEe sddA PCRN EARXY AYE y,ga guiE, MDY ddelA #dd
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(XX h/2)+(n—1)A, Xy,

Yo = A (}\] 2)
FAUR FYSNH PCAUEAAAY AUS ¢33 50 FAYRY FP5 g 28 245
£ [ga &7

ey=y,— ~z499—7.5=17.49cm

1, = ”1’5 + X (& = 3)7+ (n— DA, % &} (4 3)
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L. _ 1. _ 6.5671.713
we = (h—yz') Ty 25.01 = 262, 603cm’
_ 6,567,713 _ 3 _ 1. _ 6,567,713 . _
W= 2= " TR 262,813cm , W e,, 2o =319, 629cm
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[1] 82 XFo] o8 FRAE
we=(2.5 X 10 ~°bh) kg/ cm=2.5%10" 3% 630 x50 g/ cm=T8. 75kg/cm

) 2
My= “’g” — 8. 758X530 — 9,765,109 kg - cm

[2] ZAstF 9§ 2AE
w; =0.3xb=0.3x630 = 189 kg/cm

2 2
M= ”g’ = 182530 _ g 36, 262 - om
B] UL 27 AAsFo] g LA ERAE
R 2 . 2 .
M,=My+M; = ”’g’l +“’T’l =9,401,371 kg - cm
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1+ B o= nMa
1+ np(1+7”-)

nogi=Ll (E2EQALA-4 5)

o doge = +no =l = L x7.14x15, 200« 2T 7;5‘0 x 2L — 2. 39K/ cnd”

[2] PCZA el EaA o] Ao «m S R
PC A9 desjol el o8 SHALHE 4%2 1T, $EBLFL ey 2o
da,,=0.04 % 0,,= 608kg/ cm® (4 6)

3] Zej=Ed 280 & Zsf2E Hd9 &9
PC ZAdel = Z2Ed2g2 o|ds o] ZAES B@HUIFH Fd9 EhA )i AT

seA7A7 BASA B maM ZarEdady =dAF PC AAY 28y AAAY QFFLe
o &3 gopat

' 0= 0y— A0p— A6,,= 15,200— 2.34 — 608 = 14, 590kg/ cm? G

P,=A,X0,=1(2.774) 14,590 = 40, 472kg (4 8).

Py PiXe, . M0.472 _ 40.472X17.49 , ge o 4 9

0=, I, Y17731,517 ~ 6,567,713
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FEZVLYHS HAY o nde FFo2e FRTFRAA AHT 5958, 979, £399
2 HEAES} Qi HEHHAYANE A5l HEXNANYEL YA golo} dn, FIN A&
Fo) dal Zdzte THo) FEF {FE LEF YHS Ao} dv LYY IRAET FA
288 e 2 Y S sl ¥9.

crane load
fenderbase load _ distributed load

'

. 'u 1 L2 e L3 " L4 — L5 T
hoat kA EA S o ks
Vi v2 v3 V4 V5 V6 v7

a9 1. stde) dedE 739

3. HHYAZH

ALM2 SUMTY 347 &84 & w07 43849 5]’—‘]’8’ ZAE =Y Yoz BEFFgE 44
Aegl A4 2 agxe5e groint
Minimize @(X,r,) = F(X)+r P(X) (4 11)
3.1 AMMAHZe HA5
Frade FRHA3NA AP EAE G 2ol P4 sisd.

Find x=(21;x2,x3, "",JC,,)T (é] 12)
To minimize | F(x)=F(x,%2,%3, ***" ,X) 4 13)
Subject to B ) = hi(x), %2, %3, " ", %) = 0, i=1,2----,m

glx) = gj(x,%,%3, %) <0, j=1,2----k
32 dAHE
HAHAAZAZ AAEE JAAM ART HAMSFELS A 32 ZATY #3 HAAASF9 =Ze
2EHAE ZFIAE ddo] B AARSe HIZ A B3 AAUSFZ Yot

cast-in-place with
l.r-.

DI e
xaT 'I'

stiffener

P _T

xs T 1ib plate(t=10)

'steal pipe plle

a9 2. AAEs
Ao %7, X2 = Zudde 7, X3 = ZH2EHLE TYI2E djd Eo
AREZRA G F7, X5 = FRSAA Y T, X6 = dHY Eo|, X7 = dBY

X1
X4
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OB] = CPXPILE+ CSXSTEEI+ CCx CONC

PILE="T7.5(z* X(1)*(X(2) — X(1)) *(55%40 + 22*40+*1.054)) *0.0001

STEEL =17.5%(120*(X(4) + X(5)) *319 + (X(6) * X(7))*319) *0.0001
CONC=19.43*X(3)
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(1] AARZ(EH)l AT AFzA

A o‘ —_LLSIO (i=1,2,3..... )

[2] @A AHe] g AetzA
Py - F

(0. 8(40N A,)+ ™ A+ CAyl

<1.0 (7=78,79,80...154)

81 9% Aol A& Az

() .
NmAls <1.0 (¢=155,156, 157...231)
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Z7]14A {12100 50 3 4 100 | 2
A 27 10.881{90.73]48.83 2.27 2.80 88.0 | 175
HAaE(%) 266] 93 | 45 24.3 30 12 1125
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