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Abstract

In modern society, a huge number of the buildings have been constructed with RC structure. RC structures have
many structural instabilities due to earthquake, typhoon, construction fault, design phase errors. Therefore, many
reinforcement methods are being implemented to solve this problem. In the reinforcement method, the organic epoxy
adhesive used in the FRP reinforcing method is abruptly damaged when exposed to high temperature, which is directly
connected to the fall of the reinforcing material. Therefore, the present study was conducted to develop inorganic
refractory mortar with a certain level of adhesion ability to reduce the heat transferred to FRP reinforcement when
exposed to high temperatures. As a result of the test, it showed high adhesion strength at room temperature condition
with the inclusion of EVA resin, and showed no performance deterioration up to about 300°C even under heating
conditions. Also, it was confirmed that the backside temperature was lower as the thickness increased, and converged
to a constant temperature of about 780C after 2 hours of heating.
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Figure 1. FRP suface redamation method
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Figure 2. Covalent bond of alumino silicate inorganic binder
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SEM of Cenosphere

a) b) Cenosphere inside the specimen

Figure 3. SEM photograph of cenosphere
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Table 1. Mix proportions

Alkali- .
Factor ,(_Jg Activator Unit amount (kg/ma)
W B P HBI HP S
FO-PO 00
FO-P10 167
FO-P13 218 00 00 7186
FO-P16 28
FO-P19 319
" F1-PO 00
F1-P10 167
F1-P13 218 10 05 7161
F1-P16 28
F1-P19 319
F5.P0 70 4548 505 7219 00
F2-P10 167
F2-P13 218 13 06 7147
F2-P16 28
...... F2-PI9. 39
F3-PO 00
F3-P10 167
F3-P13 218 16 07 7133
F3-P16 28
F3-P19 319

* H @ Alkali-Activator(Na,SiOz 50%, KoSiO; 30%, NaOH 20%), W
: Water, B : Binder(BS15, FA80, SF5), P : Polymer(EVA), C1 :
Hollow bead |, C2 : Hollow beadll, S : Sand(#6:70%, #7:30%)

Table 2. Specimen condition

Factor Test Level
Composition Alumino-Sillicate
Inorganic 2{? (f/)‘;'ymer 0, 10, 13, 16, 19
Adhesives 2
HoIIovZ Bead 0. 08, 10, 12
rate (%)
Organic " )
Adhesives Composition Hybrid Epoxy

Heating Condition (C) 100, 200, 300, 400, 500, 600

¢ Table Flow

Before ¢ Bonding strength
Mesurement Heating * SEM
ltem * Backside temperature
After ¢ Bonding strength
Heating * SEM
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Table 3. Chemical composition of binder

Composition (%)

Factor
SiO, Al.O3 CaO MgO FexO3
FA 499 345 7.43 2.8 6.2
BS 33.0 13.4 415 49 0.3
SF 93.3 1.1 0.4 1.0 1.1

Table 4. Chemical composition of alkali-activator

Composition (%)

Factor
NaxO K0 SiO; H.O
Na,SiOs 9.2 - 29.5 -
K2SiOg - 13.3 28.0 -
NaOH 43.5 - - -

Table 5. Chemical composition of hybrid epoxy

Composition (%)

Factor
Others

tr

Al,Os
52.2

Si0,
44.0

F6203
0.2

Hybrid Epoxy

Table 6. Physical and chemical composition of cenosphere

Chemical

Physical Properties Composition(%)

Factor
Densit Granular . Fex
(g/cmsy Sty (um) S0 AROs Os
Hollow bead | 450
0.65 45~65 25~45 5
Hollow bead Il 180
Table 7. Physical composition of EVA polymer
Density Solids Granularity Ash
Factor — (grem3) (%) (m) (%)
EVA 0.5 >08 400 <9
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a) Hollow bead |

b) Hollow bead Il

Figure 4. Cenosphere used in experiments

d) Backside temperature test

¢) SEM measurement

Figure 5. Test progress
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Figure 7. Bond strength according to heating temperature change
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Partial Interfacial Failure

b) After heating

a) Before heating

Figure 8. Sectional failure formation by high temperature
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Figure 9. SEM photograph of inorganic binder(before heating)

a) EVA polymer 0% b) EVA polymer 19%

Figure 10. SEM photograph of inorganic binder(after heating)
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Figure 11. Backside temperature test
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