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ABSTRACT

In this study, for the establishment of the performance evaluation methods and the quality control standards of
durability recovery method, the quantitative exposure data by long term exposure test under the coast and air
environment is accumulated and analyzed.

Investigating and evaluating the result of exposure test during 18 months of exposure age under the coastal and
normal atmosphere environment, micro crack, swelling and spalling of surface coating material, crack of repair
boundary parts and the great potential difference between repair part and non-repair part were somewhat generated.
Therefore, it is considered to be applied as the fundamental data on the performance evaluation and quality control
standards of repair material and method through continuous exposure test in the future.
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Table 1 Experimental factors and levels

W/C (%) Factors Levels
. Coastal and normal
Exposure environment atmosphere
0.60 Types of repair system 5 types
Contents of chloride ion 0, 24 kg/m’

Corrosion inhibitor Application, None

Eutting out

IRemoval of corrosion

{Application of corrosion inhibitor | :
Excludable

[Application of primer [ R
Eatching section l
Eurface coating ]

Fig. 1 The progress of repair method system
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(a) Coastal environment

(b) Normal atmosphere environment

Photo 1 Exposure experiment station
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Fig. 2 Shape and dimension of exposure specimen

S=EEIP|ESS =28 M16WH 55(2004)



3 71E A FusleP? ZIPE o] njPEE
o] AL AA FHEA F3YE Lﬂoﬂ A3 vYHEE
ARG A2 1, RFEAE - 3 AgA d2dA47) wF
HEE FIYEE "ol A= Réf& AL 1, A

Table 2 Physical properties of used materials

Material Physical properties

Cement O.P.C., ( Specific gravity : 3.15)

: T T
Fine Agg. 15:33[ .s:anZ(.iéS()Spem ic gravity : 2.57,

Crushed stone, ( Size : 20mm, Specific
gravity : 265 FM. : 650)

Re-Bar D13 Deformed reinforcing bar

Coarse Agg.

NaCl Purity 99%, 1st class reagent

Table 3 Mix proportion of concrete

: Unit contents (kg/m>)
wic| Tt g U wr L cottns (3
(%) (%) ! ine oarse
(mm) (kg/m°®) |Cement agg. agg.
60 |180+10| 48 186 310. 830 931

Table 4 Process of repair material and method
systems

Types of repair system
A B C D E
1 | Removal of corrosion | O (@] @] (@] e}

Repair process

5 Application of
impregnation material
Application of
corrosion inhibitor

O @] O

Restoration of section

of concrete

O] O (O] O

3
4
5 Fresh exposed surface
6

Surface coating
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Photo 2 Repair construction situation of repair material and method systems
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Table 5 Evaluation times and items of specimens

Evaluatio | Evaluation Evaluation items

n time region
Surface .
: Photo, adhesive strength
Before coating g

exposure |Restoration| Adhesive strength, compressive

material strength, bending strength

Surface Photo, cretification, falling,

coating swelling, crack
Restft)raj: 1?n Crack, swelling, exfoliation

Exposing | Ratera

Concrete Crack, swelling, exfoliation
Remég;cmg Rust strain, potential difference

Surface Photo, cretification, falling, SEM,

coating swelling, crack, adhesive strength
Restoration Carbonation, crack, swelling,

After material exfoliation, chloride ion contents

Carbonation, crack, swelling,
exfoliation, chloride ion contents
Corrosion, corrosion area ratio,
weight reduction ratio, potential

difference

exposure | Concrete

Reinforcing
bar

Table 6 Evaluation class of evaluation items

Evaluation class

Evaluation
items 1 2 3 4
Cret.ific— Invisible A _little A good A gertain
ation view view view
Swell- | Under | 3mm ~ _ Over
Surf. ing 3 mm 10 mm 10~50mm 50mm
coat. - Under 5 %| 5 ~ 20 % |Over 20 %
Crack |Invisible
of area of area of area
. Under | 3mm ~ - Over
Falling | 30 | Jomm |1 7 °0™™| 5omm
Con'c Under 0.2 ~ 05~ Over
. Crack 02mm | 0.5mm 1.0 mm 1 mm
resto. | Exfoli~ | Under 5 ~ 25 ~ Over
mat. ation 5cm’ 25 em? 100 cm® 100cm’
Re- Rust Invisible A little A good [A certain
bar strain view view view
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(b) Normal atmosphere environment

Photo 3 Exposure situation
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Table 7 Evaluation results of compressive,
bending and adhesive strength

Repair Compressive Bending Adhesive
material |Strength (MPa) | strength (MPa) | strength (MPa)

& method| 7d | 14d | 28d| 7d |14d | 28d | 7d | 14d | 28d

A 181398432 93| 99120 31| 29| 35
256160515891 821 711 95! 1.0| 09| 09
411 (438|497 69| 90| 99| 23| 24| 24
52.3(5681583{12.1(136|141| 34| 35| 37
3474121438 73| 79| 93] 16| 19| 20
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(a) Crack of surface coating (b) Crack of restor. material

Photo 4 Deterioration case of exposure specimens
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Table 8 Appearance of exposure specimens

Environment

Normal atmosphere environment ( exposure age -

18 months )

Corr.~inhibitor None

Application

Chloride ion

Repair

method

A

Fig.

Evaluation class

Fig.

664

Evaluation class

0 ==

3 Crack of surface coating according to the

LDO,Syears E11.0years B1.5years

[ Corrosion inhibitor — None
Chioride ion - Nane ]

* c.e ! coastal environment
a.e . normal atmosphere
environment

1 } 1 ] 1
ce aelce aelce aelce aelce aejce ae

a b 8 } ¢ § o} e | Base

Repair materials and methods

exposure ages

[O0.5years 1.0vears M 1.5years

{ Corrosion inhibitor — None
Chloride ion - None ]

« ¢.e : coastal environment
a.e : normal atmosphere
environment

Repair materials and methods

4 Exfoliation of restoration material
according to the exposure ages
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Fig. 5 Schematic diagram of electrode potential
measurement for exposure specimens
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Fig. 7 Electrode potential of exposure specimens
with exposure ages
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6 Electrode potential of exposure specimens according to types of repair material and method
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8 Electrode potential of exposure specimens
according to the exposure environment
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