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Abstract The seismic reinforcement ratio of SOC facilities, such as domestic roads and railroads, is 96%.
Out of approximately 7 million buildings as of 2016, only 0.51 million buildings with seismic
performance were secured. Although the proportion of masonry structures is 38.8% of the total buildings,
there is almost no seismic resistance, only 2.0%. To solve the problem in Korea, government-level
seismic measures are being promoted, but the situation is insufficient. Overseas, the UBC research team
in Vancouver, Canada, has developed and used EDCC to reinforce the seismic performance of masonry
buildings. EDCC is a construction material that can secure concrete ductility capability by mixing fibers
and secure deformation resistance of concrete through bridging action. It is necessary to examine
various materials because EDCC is not used as a spray type of secure seismic reinforcement. In this
study, as part of the research and development of spraying materials to improve the durability of
masonry buildings, this study examined the spraying characteristics of fiber-reinforced mortar according
to fiber use and the viscosity change according to the use of thickener. As a result, the working
performance of the fiber-reinforced mortar for seismic reinforcement was improved when using 1% fiber
and 1% thickener.
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Table 1. Mix design of fiber-reinforced mortar
Experimental W/B Unit Weight (kg/m’) Addictive (kg/m®)
factors 6 W c BS SF S Fiber TK AD
Plain 0 26.83
9.7 3.14 29.82
Series I y
19. 32.05
0 26.83
21.1 314 817 532 142 461 s 2532
57 X
SeriesII 9.7 3.14 30.56
4.71 32.80
6.28 35.03
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Table 2. Properties of materials

Material Properties
c Ordinary portland | Specific gravity : 3.15 g/cm’
cement Blaine : 3 350 cm?/g
Specific gravity : 2.90 g/cm’
BS | Blast furnace slag Blaine : 4 100 sz/g
. Specific gravity : 2.10 g/cm’
SF Silica fume Blaine : 200 000 cm*/g
S Sand Specific gravity : 2.62 g/cm’
. Polycarboxylic acid based
AD | Superplasticizer | ¢ i oravity © 1.0540.1
. Cellulose based
TK Thickener Specific gravity : 0.75 g/cm’
. . Length @ 18 mm
Fi Fiber Specific gravity : 0.97 g/cm’

(TS

b. Fiber

a. Superplasticizer c. Thickener

Fig. 1. Addictive

Fig. 2. Evaluation of attachment performance
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Fig. 5. Spraying equipment

Table 3. Viscosity according to the use of thickener

a. fiber content 1%

b. fiber content 2%

Fig. 6. Attachment performance according to fiber content
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Use of thickener (*W%) 0 0.5

1.0 1.5 2.0

Viscosity(cP) 2 585 5210

7 320 11 670 18 220
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Fig. 7. Masonry buildings seismic retrofit
fiber-reinforced mortar
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