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II. The contents and scope of research

Items

Objectives

Research contents and scope

Development of
durability
evaluation
system for

marine/harbor
structure

New modeling
development for life
estimation of
Marine/Harbor
concrete structure
Probabilistic
distribution
estimation of
numerical variables
for life estimation
of Marine/Harbor
concrete

* Propose of new modeling for life estimation of Marine/Harbor
concrete based on the analysis of previous modeling

* Analysis and collection of experimental material data for
reliability analysis

* Probabilistic distribution estimation of numerical variables for
reliability analysis of durability

Development of
durability analysis
program based on
reliability concept
Development of
system suggesting
durability failure
probability

 Improvement of previous developed program for durability
analysis

 Aquisition of probability distribution of input variables

* Development of durability analysis program based on the
Monte-Carlo Simulation

* Suggestion of durability failure concept

* Development of system analyzing durability failure based on
the Monte—Carlo Simulation

IV. The result of research

Ttems

Research scope

Research results

Development of
durability
evaluation
system for

marine/harbor

* Propose of new

modeling for life
estimation of
Marine/Harbor concrete
based on the analysis

* New modeling considers the in-situ condition (temperature,
humidity) for durahility analysis of marine/harbor concrete
structure

¢ New chloride ion binding isotherm based on Freundlich
isotherm and previous experimental data




structure

of previous modeling
Analysis and collection
of experimental
material data for
reliability analysis
Probabilistic
distribution estimation
of numerical variables
for reliability analysis
of durability

aC )
ac, = ab.Cl

CsA: Content of cement compositon (%)

¢ Probabhilistic distribution of material properties in concrete
based on a few experimental results can not be used generally.
Therefore, this study proposes the material properties for
durability analysis on the basis of standard deviation of
compressive strength suggested by concrete standard
specification and ACI 318-02

Standard Deviation
21 MPa - 28 MPa more than 29 MPa
Very good 0.0315 ~ 0.042 0.082 7 0.053
Status Good 0.042 ~ 0.053 0.053 ~ 0.072
Normal 0.053 ~ 0.062 -
Poor more than 0.062 more than 0.072

o Probabilistic distribution of diffusion coefficient and evaporable
water are suggested on the basis of probabilistic distribution of
water-cement ratio

Development of
durability analysis
program based on
reliability concept
Development of system
suggesting durability
failure probability

» Aquisition of probability distribution of input variables
- Water-cement ratio, diffusion coefficient of chloride ion,
evaporable water
* Reliability analysis method
- Analysis of limit chloride concentration with depth based on
the Monte Carlo Simulation method
* Reliahility analysis results
- Peak value of chloride ion penetration by reliability based
analysis results estimate a different chloride ion penetration
comparing the results by deterministic analysis
* Based on the standard deviation of concrete cover
and the limit chloride concentration, durability failure
was calculated with depth
e Using the reliability index suggested in Eurocode 1,
the applicability of durability analysis program was
evaluated in design/construction/maintenance of
concrete structure
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R® = G = v+ Q- — (1-25)
1+
1—4,
F(D = 6D = e (A - L] (1-26)
(1-27)

RO = G - ()
h: ZAYES FUHE
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v.n 2

E: ZAR7] @A =(J/mol)
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o
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=
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k1

D ¥F2% (Kelvin)

D YA % (Kelvin)

t: A (days)

L 2 7150 AT (=289)
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229t Aol oF A ACI LIFE-365 2947 AH&atlar, $Eo daoleditrset
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—— External relative humidity in Busan
—— Average of external relative humidity in Busan (= 0.66)
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1% 1-3 Humidity and temperature in Busan
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1% 1-4 Analysis of chloride ion penetration of harbor structure in Busan
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& 2-1 Probability distribution of water—cement ratio with strength level
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