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Service Life Prediction and Cost Estimation of Repaired Concrete Structures Under Marine

Environment
AE D ot 7| 82
Shim, Hyun Bo Ann, Ki Yong
Abstract

The service life of concrete structures exposed to a marine environment can be extended by controlling the amount of
chloride in cover concrete. Patching is one of the appropriate maintenance techniques for chloride contamination.
Chloride—contaminated cover concrete is removed and replaced with sound one. It can provide less risk of corrosion of
steel, so that the structure can be maintained for required service life.

In this study, a quantitative assessment of the service life subjected to the chloride attack is proposed to determine
the effective repair options such as repair depth, repair material and timing of repair. The Crank—Nicolson based finite
difference formulation from Fick's second law is proposed to predict the profiles of chloride ion in a repaired concrete
structure, considering ingress of chloride from outer and redistribution of residual chloride from the substrate concrete.
Therefore, the repair application times and maintenance cost for the target service life can be estimated. Finally, the

numerical examples are presented to ensure its applicability

Keywords : Chloride, Corrosion, Maintenance, Cost, Service life, Finite difference
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Fig. 1 Chloride Concentration Profile after Concrete Repair
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Fig. 2 Time Dependent Diffusion Coefficients
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Table 2 Cost Estimation of Concrete Repair
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Fig. 4 Chloride Content vs. Depth
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Fig. 7 Chloride Content at Steel Depth with Different Repair Depth

Cs=4.5kgm’ D,=D,, "ghrs.D[;ep. zo 80 mm
- 02 S ep. Dep.= 80 mm
D.0=D,(28M | D,=Dy® |  —ox
40 ; . i
Cumulative Cost 321.70
%0 F | Total Cost 7
o i 160.85
20 L Material Cost 160.85 w a)
10 | 80.42 rood

0 1 1 I I
25 T T T T

20 |- | Annual Cost ]

P.V. OF REPAIR COST (kWon/m?)

sl O Total Cost 160.85 160.85; i
@ Material Cost b)
10+ ]
80.42 80.42
sl 4
0 L L ’ y
A 2 40 60 80 100
TIME (yrs.)

Fig. 8 Present Value of Repair Cost(Repair Depth=80mm)

Cs=45kgm’ D,=D,) | Thrs. Dep.=80mm
_ 02 _ _
D, (t)=D, (288 | D_=D 0 | v=0%
60 T T T T T
gnfjlyd ?Sﬁ Rep. Dep.= 100 mm
- otal Cost
40 _
g O Material Cost 4012 )
5 - 201.06]] @
2 | | Cumulative Cost
= ®r | —Total Cost 201.06 :
R O Material Cost L
O 0 1 1 1 1
o 4w T T T T T
< Annual Cost Rep. Dep.= 120 mm
& | O Total Cost 7
4 @ Material Cost 241.27,
L 20k 4b)
o Cumulative Cost
[l Material Cost
0 T ) | ! |
0 20 40 60 80 100
TIME (yrs.)

Fig. 9 Present Value of Repair Cost(Repair Depth=100, 120mm)

ol
£
it

o ZlolellA 9] skE w Wste] gk ARS-

&t Zlo|t}. B FABES] E-AlYE Bl7h
33 0.4 79 80, 100, 120mmE B3+ 73
- /\] HE 517]. /\LEHJH_E = E ﬂﬂ
| Bap o] Fof] Aske AT St Bk wEr)
b Eetel o B 3150 B4t 2

]_

o
o
N
i

2 m o N 4y R
z =
(@]
EC
»rﬂ

M

e

=2 >
I

FH

o

ofo

)

5

232 xzxoss|R| M5 M12(2011. 1)

- - 3|——Rep. Dep.= 80 mm
Thrs. Dep. =80 mm| Cs=4.5kg/m’| ™~ Rep. Dep.= 100 mm

D,.)=D, (280" | D,=D, () |- Rep. Dep.= 120 mm
3 i T T T i T ' T

Repair

CHLORIDE CONTENT (kg/m®)

TIME (yrs.)
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Fig. 11 Present Value of Repair Cost (Repair Depth=80mm)
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