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Abstract

A Study on the Fuzzy Reliability-Based
VE/LCC Analysis in Harbor Structures

Yu, Deog—Chan
Advisor : Prof. Ahn, Jong-Pil, Ph.D.
Department of civil engineering,

Graduate School of Chosun Univercity

The traditional analysis of VE/LCC on the harborrusture has been
commonly performed in design phase. The qualitatv@luation by expert has
been mainly done based on the type of constructr@ihod, construction and
maintenance cost. For the enhanced performancenanonized cost of harbor
structure  the application of best value responsethad is necessary. Fuzzy
theory capable of handling uncertainty of subjectidata has been studied for
the purpose of developing a primitive reliabilitpadysis model

In this study the program called "CALLIFE" compdatibwith commercial
program MATLAB is developed. It could possibly aymd life cycle cost and
integrated value by Fuzzy reliability theory utiig fuzzy logic tool box which
can evaluate deterioration rate of targeted hasbarcture.

For the verification and application of developesgram, the integrated value

analysis of various harbor structures such as katk, wharf and shore

- XV -



protection is performed by using three differentalgsis method; qualitative
estimation of deterioration rate, quantitative restion of LCC and integrated
value analysis.

The results of integrated value analysis for theakwater and the wharf give
better index value in the area of condition, perfance, relative LCC,
reliability, value improvement and maintenance. Theovative value type could
become as optimum method. On the other hand for sti@re protection, the
index value of the function and deterioration perfance gives little lessor
value while those of value improvement index bassad LCC and fuzzy
reliability show more or less favorable value.

The cost reduction type could be selected for amtimdesign method.
Therefore it can be concluded that the applicatafnintegrated value analysis
based on fuzzy reliability theory could provide morational results compared
with the results of application of existing detemmstic VE/LCC analysis.

It can be concluded that the application of integgtavalue analysis could be
more economical in the decision making comparech wite application of the
deterministic analysis method. Because the intedravalue analysis method
includes analysing for the LCC and time dependeatuesr by predicting a
residual life and proper time for a maintenanceetlasn the life cycle profile
which considered by adopting Fuzzy reliability theo

By construction of Time dependent LCC analysis nhodsing relative LCC
index based on estimation of deterioration perforcea and maintenance level

and Life cycle profile based on relative value déuture maintenance method

- XVi —



can be selected. Rational maintenance strategypfesent and future also can
be determined by cost analysis. In this study theegrated value analysis
method for LCC of harbor structure based on Fuzgjialility theory is
proposed. This theory is capable of handling cai@h estimation by expert's
experience and subjective view and quantitativémasion based on uncertainty,
vulnerability, and deterioration performance

In the process of VE/LCC analysis using CALLIFE dédson Fuzzy reliability
theory, all data including function, performancegliability, LCC and value
could be easily compared with the results of exgstDeterministic method.

The optimum design method can be selected abovepamson. Thus If
database for the managing system of all social heast capital including harbor
structure is available, an accurate and reliablalytinal system for the

prediction LCC and the estimation of integratedueatould be achieved.

- Xvii —
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7w
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2~ e] kU =i
edng | RARE % 171 126 170 184
A g 473 353 501 308
LCC A 1,743 1,526 1,648 2,087
Al LCC A5 1.14 1.00 1.08 1.37
3422 ARSA 9 AAE B E4A

T w2 glek | Wikl | Wek2 | e 3

Werd LCC & | 344 561 439 0.00

85 & 19 0.30 054 0.46 0.00

AAEH Py

85 & 291 0.69 1.02 0.69 0.00

BAN 165 26.9 210 0.00

Yok LC CAF | 398 567 453 0.00

85 & 191 0.36 054 0.48 0.00

SEEd

85 & 29 0.80 1.03 0.72 0.00

AN 189 26.9 217 0.00

F) ik 39 diekd A=A B AAA "7 F 4229 Al o8 0o A4
DLCC=LCC oy — LCC ,,72,087-2,087=0
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¥ 426~4.273 Zol  HANEFHA o] el o FI sEAEA A wE ko] 7pA A
g VI= diek 12 106.0, tieh 2= 926, ¥¢k> 876, wHel 3& 7699 A= et 1o

FrehA FAEAA, LA VIE it 39 0.0%9]
0%

)
8.0%, tiet 2+ 20.0%, HUtol A= 14.0%4 2t7 gde Ao=w F4 5 A

=

w

T i At ek 1 gk 2 thet 3

75 A 0.748 0.837 0.748 0.822
A7 s AT 1.00 1.12 1.00 1.10
7 e A T 0.00 0.12 0.00 0.10
FE AT 0.519 0.396 0.521 0.415
& e A 0.99 0.76 1.00 0.80
SH F A 0.01 0.24 0.00 0.20
A3t 5 A+ 0.780 0.829 0.780 0.822
dod s AT 1.00 1.06 1.00 1.05
e F AT 0.00 0.06 0.00 0.05
LCC A= 1,743 1,526 1,648 2,087
Zd LCC A+ 1.14 1.00 1.08 1,37

H] g4 A 4 0.16 0.27 0.21 0.00
7FA A 0.876 1.060 0.926 0.769
gl 7EA A 5 1.14 1.38 1.20 1.00
THA A 0.14 0.38 0.20 0.00
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¥ 426 ebulo]l ok - diet 1 A AHF F JFAFFA F
Yok 1 AY Aol obH
7 % VI Value Diagram
w74 10.7
M7

or A Al 19.2 i

2= i oo
o] &4 10.7 i
A A A 19.2

AlSd g o 24

A = A 10.7
3734 0.1

ol s B oA
Al B A 5.7

S zeld
A A 5.7
g A 87.6 VII=14.0(%)
ek 1 &3 U3 Aol&a oy
T V.I Value Diagram
4 12.9 2
2
HEA 232 Ax||-H orE A
o] &4 12.9
A A A 23.2
Al2H 8 0|24

A4 2 A 12.9
3734 7.0

gt o oA
AlEA 7.0 I
A A 6.9 SA e
T A 106.0 VII=38.0(%)
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¥ 430 AHP 4o 93 Fote] FAwd A4 4x
3 7rE 5 A| B | C|D|E F G | H| 71&2x |84
A AF BeA 1.00 | 0.50 | 2.00 | 0.50 | 0.50 | 1.00 | 1.00 | 0.50 | 0.0886 9
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E &2 744 1.00 | 2.00 | 2.00 | 2.00 | 0.1708 | 17
F #¥AAd 934 1.00 | 1.00 | 0.50 | 0.0886 9
G 9+ Buoy 9 %A 1.00 | 0.50 | 0.0886 9
H & 424 1.00 | 01708 | 17
A L. =8.015  ClI=0.0021 C.R=0.0015 1.0000 | 100
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