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An Experimental Study for Reinforcement Effect of Adhesive Stiffeners Depending
on the Aspect Ratio of Masonry Wall

Byung-Tae Park', Ki-Hyuk Kwon”*

Abstract: Unreinforced masonry buildings are vulnerable to lateral forces, such as earthquakes, owing to the nature of the building materials, yet
numerous masonry buildings remain in South Korea. Since the majority of the existing masonry buildings were constructed more than 20 years ago,
it is necessary to develop economical reinforcement methods for disaster reduction. In this study, external reinforcement of masonry walls using adhesive
stiffeners was proposed as a reinforcement method for such age-old masonry buildings. Six specimens were fabricated with different aspect ratios (L/H =
1.0, 1.3, and 2.0) and used in static load tests to verify the reinforcement effect. The experimental results showed that the masonry walls before and
after reinforcement were ruptured by rigid body rotation and slip. In addition, the maximum strength, maximum displacement, and dissipated energy
of the walls were shown to increase after applying the adhesive stiffeners, thereby verifying the excellent reinforcement effect. Furthermore, an adhesive
stiffener design for unreinforced masonry walls was proposed based on the increased shear strength achieved by using conventional glass fibers. The
proposed design can be used as a basis for the application of adhesive stiffeners for unreinforced masonry walls.
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(a) Steel cords

(b) Natural fiber strips

Fig. 1 Seismic retrofit materials of masonry wall
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Fig. 2 Configuration of the adhesive stiffener
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(a) Flat lath stiffener (b) Fixing of stiffener

Fig. 3 Adhesive type stiffener
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Fig. 4 Direct tensile tests on adhesive retrofit materials
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Fig. 5 Masonry wall specimens

Table 1 Description of the specimens

Specimens Size(mm) Retrofitting Layer
N-MW-1.0 2000%2000 - -
R-MW-1.0 2000%2000 O 2
N-MW-1.3 2000%1500 - -
R-MW-1.3 2000x1500 O 2
N-MW-2.0 2000x1000 - -
R-MW-2.0 2000x1000 O 2

N: Non Retrofitted, MW: Masonry Wall, R: Retrofitted, Number:
Aspect ratio
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(¢) N-MW-2.0
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Fig. 7 Crack occurrence and failure mode

Table 2 Failure mode results

Specimens Aspect ratio Remfo.r cement Failure mode
variable

N-MW-1.0 1.0 - R, S

R-MW-1.0 1.0 Adhesive R, S, TC
reinforcements

N-MW-1.3 1.3 - R,S

R-MW-1.3 13 Adhesive R, S
reinforcements

N-MW-2.0 2.0 - R,S

R-MW-2.0 2.0 Adhesive R, S

reinforcements

Failure mode: R(rocking), S(sliding), TC(toe crushing)
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Fig. 8 Relationship of loading-drift ratio
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