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Development of a Successive LCC Model for Marine RC Structures
Exposed to Chloride Attack on the Basis of Bayesian Approach
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ABSTRACT A new life-cycle cost (LCC) evaluation scheme for marine reinforced concrete structures is proposed. In this
method, unlike the conventional life-cycle cost evaluation performed during the design process, the life-cycle cost is updated suc-
cessively whenever new information of the chloride penetration is available. This updating is performed based on the Bayesian
approach. For important structures, information required for this new method can be obtained without any difficulties because it
is a common element of various types of monitoring systems. Using the new method, the life-cycle maintenance cost of structures
can be estimated with a good precision.
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Table 1 Measured data in the field, Dock 20

Cy Time (months)
Type Depth (mm) 36 48
Dock 20 40 0.300 0.384

Table 2 Variables for prior-estimation, Dock 20

Prior-estimation

Design parameters ..
g p (mean, standard deviation)

Dy (x10"°m’/s) N (6, 1.2)
Dock 20 n N (0.4, 0.08)
C, (kg/m’) N (9, 1.8)
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Fig. 1 The change of chloride concentration measured at 40
mm distance from the surface
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Fig. 2 The change of mean value for limit state function
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Fig. 3 The change of reliability index for limit state function
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Fig. 5 Outline of probabilistic LCC analysis in consideration of
uncertainty of repair cycle

Net Present

Ha 8 B R ddeta w3 mAks
= Qo2 AAFIME e s

A HelHz e 48 2 SEE
e AET 7 AR, 71E9] Ao
AP el BeARTE 53 Aele et e

Ll

S 7L Uk
E ARoA] AL e GHlolE il
Sk SEA Ao F7v]E BEAYHS Ao 5
Al Qs A7) B S 2
sto] HHlolEE SEFXY JH|, S YAEE H 7
j =l
2 9
4

$xo) Fujz TpAsgromx

5. dolF7|u| S LHEOAl
5.1 doiF7|H| & LE 2 flet LB W TFEAE

B Aqor e AlF7uE 2 S 93 v g o

& BSI CODE"e] ulg} ZIgE

S AN ERE FEFZ] MEaorel AlH U
= 7o) H7T Ade 5 X9 Dock 200]t}. AYof

F71 A 278149 A9-E Fdsh s 79

£ aHEA EUdth WA= FAH SRS v

3L olu) I HEE 72

2

o 1o

4319 N N EEEETS
27 a0l FAAS, RAYE FBTA, FA 5
A7k S EA A Sl

Table 3¢ KCI2004)014 #4313 Y= Ul7A ©A
=% g3 9ol BelA gostn dn AaEag
FaE) BE WTFEe <Al 8 Rae o
85 Pew X @3 FRFAoh} B EY
We ARA Y5As YA aE Aol AgHE
7

oz g % gla, “Aze) Hao] AsHE A

Noof g (m g

W
(@)}
N

st2= 2| E5tE|

=27 M21A X35 (2009)

Table 3 Durability by target service life of the domestic concrete

structures
.. . Target
Durabilit D t Lo
urability escription service life
Structure that requires an extremely
Ist level | . . 100
stleve high level of durability years
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Fig. 6 Existing and improved LCC probability graphs (PDF)
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Fig. 8 LCP model

Table 4 Comparison of intervention interval between before
and after updating according to Bayesian

Before updating After updating
82 months 120 months
Standard deviation 0.389 0.316

Mean value
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Table 5 Comparison of LCC results

Category Cost

Initial cost -
Before update

Maintenance cost KRW 645,810
Initial cost -
After update -
Maintenance cost KRW 430,361
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