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ABSTRACT
Concrete cover protects against reinforcement against corrosion.
There are many corrosion conditions in structures in the Tripoli area,
and we have used fresh or natural water to make the concrete
mixture Fresh water and local aggregate were used in the
preparation of samples of reinforced concrete with different
proportions of water to cement as well as a different concrete cover
and the concrete cover was between (25 and 70) mm with a change
in the ratio of water to cement by ratios of (0.45 and 0.75) mm using
natural water (FW) for the city of Tripoli and it was found that these
samples are affected in terms of corrosion rate and electrochemical
behavior.
The electrochemical behavior of the samples was monitored for
Two year.
The results showed an effect on the corrosion rate of samples
containing the ratio of water to cement and concrete cover mixed
with conditions of Exposure to fresh water.
The corrosion rate of rebar has been studied for beams and cubes
within the climatic environment (Climatic chamber environment)
(C.C.E).
Keywords: Concrete cover- corrosion- Fresh water — reinforced
concrete- Climatic Chamber Environment.
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1. Introduction

Reinforced concrete structures are usually very large. Different
parts of a structures could be exposed to different environments, so
the same steel rebar in a structure may be subjected to different types
of corrosion, damage. [1,2].
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Generally, corrosion of concrete in any environment consists of the
following basic processes:

1- Depolarization reangent arrives at the surface of concrete
through the medium surrounding it.[3,4]

2- Electrochemical (anodic and cathodic) reactions occur at the
interface between the concrete and surrounding medium. [5,6]

The object of a corrosion rate measurement in reinforced concrete
is to determine the rate of embedded steel turning into rust.[7,8]

2. Experimental program, Material, and Testing

Effect on tap water on the reinforced concrete specimen and bar
were studied in two parts. The first part of study involved the effect
of mixing water on the reinforcement with different cover exposed
to climate chamber environment. The second part of the program
was an examination of the corrosion rate electrode potential of
embedded bars.

3. Material

3.1 Cement

Normal Portland cement (sooq El-khamees factory) was used in
this study table (1) content of chlorides and sulfates cement.

Table (1) chlorides and sulfates contents for cement used
Chlorides% Sulfates%
0.1964% 2.160%

3.2 Free chloride content

The results in table (2) indicate the total chloride content for the
specimen exposed to climatic chamber environment for different
water to cement ratio and different concrete cover.

Table (2). Free chloride content for specimen exposed to C.C.E (%
age weight of concrete)

Mixing water WI/C ratio
F.W 0.45 0.75
0.0011 0.0087
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TESING PROGRAM
PART ONE PART TWO
I 1
C.C.E COMPRESIN WATER
PH STRENGTH ABSORP
TEST TION
POTENTIAL CHLORIDE VISUAL CORROSIO
MEASURES CONTENT INSPECTION N RATE
1 | | ]
F.W
W/C 0.45 W/C 0.75
25mm 70mm 25mm 70mm

Fig (1). TESTING PROGRAM

3.3 Mixing water
Type of water were used throughout study for mixing fresh water.

3.4 Aggregates

Local aggregates (fine and coarse) were used in this study
chlorides and sulfates contents and some properties are listed in
table (3).
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Table (3) some chemical and physical properties for aggregate

chlorides | sulfates absorption density porosity
Fine agg | 0.0106% | 0.3530%
Coarse | 0.0673% | 0.0396% 2 6% 2.37 6.57%
agg ' '

Clay and silt content in fine aggregate 0.51%

3.5 Steel
Plain and deformed steel bars with diameter of 12 mm and yield
stress 320 Mpa were used from misurata iron and steel factory.

3.6 Compression test of concrete cubes

Result of compression strength results have been obtained for 28
days’ specimen for Tripoli tap water and water cement ratios. The
results are listed below in table 4.

Table (4) compressive strength results ( Kg/sg.cm)

Mixing water WIC ratio

F.W 0.45 0.75

347 255

3.7 PH results
PH of water cement used in concrete mixture, and starting PH of
concrete specimen were obtained and listed in table (5).

Table (5) PH results

Mixing water cement Starting concrete potential
F.W F.W
7.8 13.5 12.0

4. Discussion of test results

The starting results of the embedded bars ranged between -495 MV
to -397MV, for both specimen mixed with 0.45 and 0.75. involved.
w/c ratio fig (3) and fig (4) show the electrochemical behavior of
the embedded steel. Whereas the electrochemical potentials of the
steel embedded bars in concrete mixed with wi/c ratio 0.45 fig (3)
reach to greater than -200 MV after 90days for both 25 mm and
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70mm concrete cover. In the other side they gain passivity according
to pourbaix diagram fig (2) and located at shaded area(A).
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Figure (2) Pourbaix .DIA
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Fig (3) Relation between potential and time for FW specimens exposed
to C.C.E to W/C=0.45
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Fig (4) Relation between potential and time for FW specimens exposed
to C.C.E to W/C=0.75

Fig (4) represents the relationships between potential of embedded
steel bars and time for 0.75 w/c ratio. Potential increases with time
and reach to greater than -350 MV, but less than -200 mv for both
concrete cover 25mm and 70mm.

In general, water ratio has an important effect on the electrochemical
behavior of the embedded steel bars, while no effect of the concrete
cover as shown in fig (4).

Concrete cover and water-cement ratio have direct effect on the
corrosion rate of the specimen embedded in concrete mixed with
fresh water.

Fig (5) shows the corrosion rate of steel bars at 25 mm and 0.75 w/c
has more than 1.5 times of the same concrete cover and 0.45 w/c, on
the other hand this ratio increased to two times for concrete cover
70 mm.

It could be conclude that corrosion rate decreased more than times
from concrete cover 25 mm to 70 mm for both mixing water to
cement ratio.
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Fig (5) Relation between corrosion rate and cover for FW specimens
exposed to C.C.E

5. Conclusion
From the study, discussion of test results it is conclusion the
following:

Corrosion rate decreases more than times from concrete cover
(25mm to 70 mm) for both mixing water to cement ratio (0.45,0.75),
Water ratio has an important effect on the electrochemical behavior
of the embedded steel, no effect of the concrete cover, Potential of
embedded steel increases white time but less than (-200 mv) for both
concrete cover (25mm) and (70mm), Corrosion rate in concrete
mixed white (0.75 wi/c) ratio and cover (25 mm) has more than 15
times &the same concrete cover, and (0.25w/c) ratio.
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