Study on The Salt Damage Simulation of Reinforced Concrete
by Modeling Corrosion Speed of Reinforcement
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Abstract: The simulation of CI  ion attack on reinforced concrete structures is necessary to calculate structural
deterioration. Therefore, the influence of both magnitude of PH and density of CI  ion of the concrete on
the corrosion speed of reinforcement was evaluated. The laboratory experiment was done to investigate
corrosion speed of reinforcement, and strength of protection film of Fe,O3 or FesO,4 covering reinforcement.
Corrosion speed model of reinforcement which is a function of a magnitude of PH, a density of CI  ion and,
time was evaluated, with which deterioration simulation of chloride attacked reinforced concrete was

possible associated with Fick's law of diffusion to calculate CI  ion concentration at the reinforcement.



FeOOH
Cl

H20 02
Fe Fe203

[Fe]
= [Fe2+][2e ]
[1/202][H20][2e ]1=[2(OH )]
[Fe(OH)2] [Fe203]
[Fe] = [Fe2+][2e ]
[1/202][H20][2e ]1=[2(OH )]
[20H][Fe2+] = [Fe(OH)2]
[Fe(OH)2][1/2H20][1/402] -

[Fe(OH)3] [Fe203][3H20]
[Fe(OH)3] = [FeEOOH][H20]
[6FeOOH][2e = [2Fe304][2H20][2(OH
)]
2
Cl 3.0 OH 1.0
[Fe=0O] I[CI ] [OH ]
[Fe=0]
1
FeOOH

pH
OH
pH 2
pH
3
0.3 1.2 /
0.15 7
0.6 2.4 /
0.30 7
pH pH7 9,10,11,12
13 6
pH7 9,10,11,12
13 6
20
D10 12

11

0.3 1.2kg/




03 1.2kg/

06 24 [/
pH pH7
pH 11 2
pH12 2
pH
11 pH 2
1.8 /
20 5
14
——03
——0.45
—+—06
I 2 Oem 075
. %".ﬂ:m iggs
I [#3#5(010 12 em ) |— —+12
[z7 "r:'f_f‘]|u;«'-.?.-’.f-:f-] ——— 18
6.1. CI
3.0E+02
N 2.5E+02 ——0.3
2.0E+02 :325
? +0:75
1.5E+02 %09
1.0E+02 ——105
——1.2
5.0E+01 ——1.8
5 0.0E+00
0 20 40 60 80 100 120
1 6.2. ClI
6.1.
1 1.8kg/ 80
1
1.8kg/ 80
1
6.2.
5 1

03 / 1.2



/ -

6.0E+02 e 10
15
5.0E+02 ——20
4.0E+02 30
~ —+—35
,1 o ——10
E’ 3.0E+02 45
.8kg/ 2.0E+02 S
1.0E+02 —=—70
—=—380
0.0E+00 ——85
-1.0E+02 =95
pH 100
3 105
5
.5.
1 5 pH
2
3 pH
4
5 PH
pH13
3.pH7 5
0.05
- 0.00 ——0.6kg/
—7 —=—0.9kg/
ey 1.2kg/
10 -0.05 —=—1.5kg/
—»—1.8kg/
-1 ——2.1kg/
——12 -0.10 —x— 2.4kg/
05 20 40 60 80 100 120 -0.15
4 6.6.
3 H 6.6
60
0.01  0.02g
4. pH7 9 10
pH11,12,13
pH 70
80

70



6.2.

7.1

20BN
.
£ 1,562
3
E1.0BH2
o
9
55_0501
il
0.0EH0
00 05 10 15 20
1AL 7 (/1)
7.1.
1.2 kg/

Cl 1.2 18kg/
y=95.6 (0 11 —
y=181.74Ln(C) + 78.084 1.1

C kg/
Y. m/ 2/

Cl- B kg /iy
—_ ra () = o
o = B = o

=)
=]

Cl

Cl =»
Cl =»i

Cl =»
Cl =»

: —\i

8.1.
Cl

0.1-x

C(x,t)=Cosl-erf C(x,0
(x,1) Co{ er (Zm)}+ (x.0)

8.2.




8.3.

7.0E+02

6.0E+02

2/

5.0E+02

4.0E+02
3.0E+02

2.0E+02

1.0E+02

0.0E+00

ra
o
=

8.5.

8.3.

20

_. _. N
=] = =1
= = =

BEOEEEma/cm?

=]

|- SEERDILED SR EICALEFE
L~ M IESEEN ah S s E
TeEREE

TP = B5uad
e FEhTHl

8.5.

L
10

15 bl
HBTH(F)

L
2h

b

pH
pH
1.2kg/
1.8kg/
)
(2) HH. R.W
®)

(4) Songkram Piyamahant SIMULATION FOR
CORROSION CRACKING DUE TO CHLORIDE ATTACK IN
REINFORCED CONCRETE STRUCTURES

(5) Swatekititham Supakit Computational
model for chloride concentration at surface of

concrete under actual environmental condition



