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SD Cov Mean
Distribution  (wt% 0 (wt%  condition
(%)
con) con)
Normal 0.12 20 0.6 Low
0.08 10
Normal 0.16 20 0.8 Moderate
0.24 30
Normal 0.2 20 1 Severe
Normal 0.24 20 1.2 Extreme

Table. 2. Chloride concentration at surface of concrete [13,14]
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Normal 7.1 50 14.2 0.4
16.4 40

Normal 20.5 50 41 0.5
24.6 60

Normal 43.2 50 86.4 0.6

Normal 81.35 50 162.7 0.7

Table. 3.-diffusion coefficient for various type of concrete
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Distribu SD cov Mean Ref
tion (Wt%con) (%)  (wt%con)
Normal 0.009 30 0.03 [11,13]
0.007 10
BS
Normal 0.021 30 0.07 Standa
rd [11]
0.035 50
Normal 0.015 30 0.05 [11,12]
Normal 0.027 30 0.09 [11,12]

Table. 1. Moment values of chloride threshold
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surface on probability of corrosion
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SD cov Mean

Dist. (mm) (%) (mm) Positon
Normal 275 50 55 beam-
column
28 40 b
Normal 35 50 70 Coelﬁmn
42 60
Normal 42.5 50 85 Fondation
Normal 50 50 100 Fondation

Table. 4. Concrete cover in evaluated structures [13¢16]
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Table 5 Affected parameters on diffution coefficient
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Fig. 5. The effect of change concrete cover on probability of
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Abstract:

Corrosion of Reinforcement is the most important cause of damage and failure in reinforced concrete
structures. Neglecting corrosion occurrence and its progress may take the structures out of use before their
due date and can lead to loss of construction and maintenancecapitals. Today, more than ever, most of
impairments during serviceability of concrete structures are concerned to steel corrosion especially in marine
structures and concrete bridges. According to the researches, corrosion happens in two forms: Chloride and
Carbonation. Normally, high alkaline property of concrete forms a protective oxide layer on the steel surface.
This is called a passive protection. The dioxide existing in the atmosphere or the chloride in the concrete
environment along with the moisture and the oxygen can penetrate via the concrete pores and cracks and can
reach the rebar surface; then, by reducing concrete alkalinity, they cause rebar corrosion inside the concrete
by destroying the protective oxide layer on the steel. In coastal areas, Chloride ion ingress is one of the major
problems that affect the durability of reinforced concrete structures such as bridge decks, concrete
pavements, and other structures exposed to harsh saline environments. Therefore, durability based design of
concrete structures in marine areas has gained great significance in recent decades and various mathematical
models for estimating the service life of reinforced concrete have been proposed. In spite of comprehensive
researches on the corrosion of reinforced concrete, there are still various controversial concepts. Effect of
environmental conditions on durability of concrete structures is one of the most important issues. Hence,
regional investigations are necessary for durability-based design and evaluation of the models proposed for
service life prediction. The Persian Gulf is one of themost aggressive regions of the world because of
elevated temperature and humidity as well as high content of chloride ions in seawater. Corrosion of
reinforcement due to chloride ions attack causes enormous damages to structures in severe condition of
marine environments. Since each influencing factor in the life time of the structure is subject to random
variability and inherent uncertainties, a stochastic approach is utilized to predict the time for initiation of the
corrosion. Based on Fick’s law, time for corrosion is a function of surface chloride, critical chloride, concrete
cover thickness, and diffusion coefficient. The most common models service-life predictionof reinforced
concrete structures under load chloride, only produce a limited definite time for the start of corrosion. In this
paper monte carlo analysis use for service life prediction of reinforced concrete structures. In process of
predict the time of corrosion initiation, it shown the influence of variation of mean for each parameters that
affect the occurrence of corrosion that are concrete cover on reinforcement, chloride threshold, amount of
chloride concentration on surface and chloride diffusion coefficient of concrete.

Keywords: Corrosion of RC Structures, Chloride Concentration, Monte Carlo Analysis
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