HBUEE 088 HZZFEE EXHoIM2 2L THL

Development of Strengthening Method Using the Vacuum Impregnation in RC Members
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Abstract

Deterioration and weakening is advanced in compliance with flowing of time and the change of environment in RC
structures. Consequently, strength and serviceability decreases, finally, the life of infrastructure shortens and safety
characteristics decreases. Accordingly, in this study, a new method to develop a strengthening method using the vacuum
impregnation, which increases durability of the infrastructure occurred the safety reduction due to the performance
degradation and increases the life of infrastructure by improving the durability compared to the existing method, was
planned. For flexural tests, the maximum strength was a low—end order from high order as follows: @ vacuum
impregnation with 2 fold reinforcement, @ fiber sheet 2 fold reinforcement, @ vacuum impregnation with 1 fold
reinforcement, @ fiber sheet 1 fold reinforcement, and @ nothing. Also, for confirmation results about durability, when
the fiber reinforcement is being exposed to the inferior environment, the remaining tensile strength exceeded of 90% or
more for all environments. This is because the reinforcement used in this research shows the excellent resistance in

severe environment.

Keywords : Vacuum impregnation, Strengthening method, Carbon fiber, RC members
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item efficiency standard
flexural strength(MPa) 69.1
compressive strength(MPa) 117.6
tensile shear adhesion strength (MPa) 12

Table 2 Efficiency of used Impregnation epoxy

item efficiency standard
tensile strength(MPa) 54.4
flexural strength(MPa) 69.2
compressive strength (MPa) 164.0
tensile shear adhesion strength (MPa) 12.0
Charpy impact strength(KJ/m’) 5.8
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Fig. 1 Epoxy injection process using the vacuum impregnation
equipment
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FRP from epoxy for impregnation
resin mortar

(a) side view

Table 3 Concrete mixture proportion

1,400mm

Fig. 2 Details of the specimens

(b) bottom view

W/C(%)

unit weight (kg/m®)

W

air content (%)

48.2

164

340

856

950

3

Table 4 Physical properties of the reinforcing bar

fitle unit weight diameter cross—sectional area | circumference yield point tensile strength clongation (%)
(kg/m) (mm) (cm2) (cm) (MPa) (MPa) & ’
D10 0.56 9.53 0.7133 3.0 24 above 39~53 20 above
Table 5 Physical properties of carbon fiber Table 6 Specimen details for flexural tests
test item value specimen name No. of ply
weight (N/m®) 2 N 0
tensile load per unit width(N/cm) 3,900 CF1 1
elongation (%) 1.5 CF1-SH 1
coef. of thermal expansion(/C) 0.5%x107° CF2 2
thickness (mm) 0.11 CF2-SH 2
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Fig. 3 Overall view of test set—up for flexural tests
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epoxy impregnation \ glass tube

Fig. 4 Preparement of specimens

12mm

carbon fiber
reinforcement

Table 7 Specimen size of carbon fiber reinforcement

gauge arip cross—sectional

specimen | diameter (mm) length(mm) |length(mm) | area(mm?)

carbon fiber

. 11.7 200 150 108
reinforcement

500mm

|
\
117mm

fiber anchor
40mm —

‘ 150mm ‘ 200mm

! \L steel tube

Fig. 5 Production and dimension of tensile specimens
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Table 8 Results of flexural tests

yield load maximum load
specimen i i
name load disp. load disp. mgfr %m:;ginjie
(kN) (mm) (kN) (mm)
load (%)
N 59.84 7.12 66.71 22.58 0
CF1 69.65 7.42 77.50 11.65 16
CF1-SH 63.77 5.8 71.61 7.41 7
CF2 81.42 5.80 87.90 8.52 32
CF2—SH 75.54 49 82.40 7.1 24
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Fig. 7 Load—displacement curve of tested specimens
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Table 9 Durability test results of with exposure environment

environment control (%) 50days (%) 100days (%)
alkali 100 93 89
acid 100 95 92
chloride attack 100 96 93
sulphate 100 - 92
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