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Performance Evaluation of Repair Material and Method for
Reinforced Concrete Structure by Long Term Exposure Experiment

Moo-Han Kim", Gyu-Yong Kim", Bong-Suk Cho", Young-Duck Kim", and Young-Sun Kim"*
"Dept. of Architectural Engineering, Chungnam National University, Taejon 305-742, Korea

ABSTRACT In this study, for the establishment of the performance evaluation methods and the quality control standards of dura-
bility recovery method, the quantitative exposure data by long term exposure test under the coast and normal atmosphere is accu-
mulated and analyzed. Investigating and evaluating the result of exposure test during 30 months of exposure age under the coastal and
normal atmosphere environment, carbonation depth and chloride-ion penetration depth very little penetrated than cover depth. It seems
reasonable to conclude that main cause of Corrosion of reinforcing bar are chloride-ion and macro cell from the result of corrosion
area and corrosion velocity. 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 KS standard for repair material

Table 3 Main ingredients of section recovery material

KS no. Title

Method Main ingredients of repair material

Polymer modified cement mortar for

KS F 4042 maintenance in concrete structure

Epoxy resin mortar for restoration
in concrete structure

Epoxy adhesives for repairing
in concrete structure

KS F 4716 |Cement filling compound for surface preparation

KS F 4043

KS F 4923

Cement mixed siliceous powder
waterproof coatings

Liquid-applied compounds for waterproofing
membrane coating of exterior wall

KS F 4918

KS F 4920

Epoxy resin paints for waterproof and
anticorrosion of concrete structures

KS F 4922 |Polyurea resin waterproofing membrane coating

KS F 4921

KS F 4923 | Epoxy adhesives for repairing in concrete structure
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Table 2 Experimental factors and levels

A Acrylic polymer mortar mixed garnet
Adhesion polymer mortar

Polymer mortar

Inorganic section recovery material

Cement mortar + polymer mortar(spray type)

es] Rwl N@] liev)

I— Cutting out _l
v

F Removal of corrosion [

..................

1 Application of corrosion inhibitorJ ----- : :
v : excludable!
| Application of primer I

[ Patching section J

F Surface coating ]

Fig. 1 The progress of repair method system

(b) Coastal environment

(a) Place of exposure test (c) Atmosphere environment

Fig. 2 Exposure experiment station
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Fig. 3 Shape and dimension of exposure specimen
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Table 4 Physical properties of used materials ! Rem(?val. of COITOSIOH . SHECARCERCR RS
Material Physical properties 2 ﬁ;g&l;;:;tlon of impregnation o100
o 7
Cement | O.PC. (Density : 3.15 kg/em”) ; Application of corrosion olololo]o
Fine agg. |Sea sand (Density : 2.57 kg/em’, FM. : 2.85) inhibitor
Coarse agg. gr]\l/llsheéd stone (Size : 20 mm, Density: 2.65 kg/em’, 4 | Restoration of section O
M. :6.50) 5 Fresh exposed surface O
Re-bar | D13 deformed reinforcing bar of concrete
NaCl  |Purity 99%, lst class reagent 6 | Surface coating O]10|101010
Table 5 Mix proportion of concrete
w/C Target slump S/a Unit water c}:ontents Unit contents (kg/m’)
(%) (cm) (%) (kg/m’) Cement Fine agg. Coarse agg.
60 1841 48 185 310 830 931

T2 2K -

2H HEEt| 41



Table 7 Physical properties of repair material
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Fig. 5 Exposure situation
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Fig. 7 Chloride ion penetration depth
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Table 8 Corrosion area and condition photoaraphy of reinforcina bar (B method)

Environment Corrosion
method Bar

Corrosion area and condition photography of reinforcing bar

A area ratio
cggiolr?(}i‘ébilé?: BO-1 - (9) Part of concrete | Part of boundary Part of repair Part of boundary | Part of concrete
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Fig. 8 Corrosion area ratio with position of bar

Fig. 9 Specimen and bar of C method
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Fig. 10 Corrosion area ratio with chloride ion
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Fig. 11 Corrosion velocity with position of bar
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