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Abstract

Due to the cost burden of new construction, the necessity of repair and retrofitting of aged structures is sharply increasing as
the domain of repair and retrofitting construction is expanding. Because of the necessity, new technologies for repair and
retrofitting are continuously studied in Korea and foreign countries. Steel adhesive method, fiber reinforced plastic (FRP) surface
adhesive method, and external prestressing method are used to perform the repair and retrofitting works in Korea. In order to
consider a repair method using steel mesh reinforced cement mortar (SMCM), 3-point flexural member test was conducted
considering repair area and layer number of SMCM.

Five types of specimens including ordinary reinforced concrete (RC) specimen with dimensions of 1400x500x200 (mm) were
cast for testing the deflection measurement, a LVDT was installed at the top center of the specimens. Also, a steel strain gauge
and a concrete strain gauge were placed at the center of the specimens. A steel strain gauge was also installed on the shear
reinforcement.

The 3 point flexural member test results showed that the maximum load of SMCM reinforced specimen was higher than that
of basic RC specimen in all of the load-displacement curves. Also, the results showed that, when the whole lower part of the basic
RC specimen was reinforced, the maximum load and strain were 1.18 and 1.37 times higher than that of the basic RC specimen,
respectively.

Each specimen showed a slightly different failure behavior where the difference of the results was caused by the difference in
the adhesive level between SMCM and RC. Particularly, in SM-B1 specimen, SMCM spalled off during the experiment. This
failure behavior showed that the adhesive performance for RC must be improved in order to utilize SMCM as repair and
retrofitting material.
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Fig. 1 Figure of Steel Mesh

Table 1 Yield strength and elastic modulus of Steel Mesh

(ACI 549 1R)
Woven square |Welded square| Hexagonal
mesh mesh mesh
Yield strength (MPa) 450 450 310
Effective long 138 200 104
modulus (GPa) | trans 165 200 69
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Table 2 Concrete Mixture Design

Table 3 Specimen

MCAY | Slump W/B Unit weight (kg/m’) AR Specimen Repair Area Layer Number of SMCM
(mm) (mm) (%) W C S G (%) RC X X
25 100 30.6 140.2 458 713 1110 4.5 SM—-A1 Whole Reinforcement 1
1)MCA : Maximum size of Coarse Aggregate SM—-A2 (Reaction Force by Point) 2
SM-B1 Partially Reinforcement 1
SM-B2 (Reaction Force by Point X) 2

005

200

D13

1400

Fig. 2 RC Specimen (mm)
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Fig. 6 Steel mesh for SM—B Specimen (mm)
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Fig. 10 Concrete Strain Gauge (SM—A)
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Photo 2 SMCM spalled off during the experiment
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