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ABSTRACT The purpose of this study was to evaluate the seismic performance of existing RC frames retrofitted with steel chevron
bracing and infilled frame by conducting an experiment study. Although the steel chevron bracing and infilled frame require high
constructability, these approaches known to be more effective than other seismic retrofitting methods to provide lateral strength and

stiffness. However, specific design procedures and methods for retrofitting steel chevron bracing and infilled frames are not included
in the current guidelines. In this study, an experimental study was conducted to produce fundamental data for developing seismic
retrofitting design methods for existing RC frames with steel chevron bracing and infilled frame. In order to evaluate the seismic

performance of the existing RC frames retrofitted with steel members, a total of four specimens were manufactured, and the flexural
stiffness of all specimens was calculated using the direct stiffness method. Two of the specimens were reinforced with a steel chevron
bracing system, and designed to be two to three times the flexural stiffness of the existing RC frames, respectively. In addition, one

specimen was retrofitted with an steel infilled frame and was designed to be four times the flexural stiffness of the existing RC frame,
and one specimen was not reinforced. Test results revealed that the specimens retrofitted with the steel member almost similar target
flexural stiffness to that calculated by the direct stiffness method. It was confirmed that retrofitted specimens showed a notable

increase in strength and stiffness compared to the existing RC frame.
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Table 1 Summary of test specimens
. . . Target initial .
Specimen | Reinforced method RC frame Reinforced member stiffness (KN/mm) Used materials
B1 - - 17.2 (1.00)
C2 Chevron bracing H-30%50>2.3 33.5 (1.95) Gusset plate
£.=24 MPa (SRT275) (SS275)
C3 Chevron braci re-bar=SD300 = -100x100>2.3 51.9 (3.02
evron bracing (SRT275) 9 (3.02) Chemical anchor
i (M16)
F4 | Infilled steel frame H 20?SX;2()7(’5X)8X12 68.8 (4.00)

B: bare frame, C: chevron bracing system, F: infilled

(a) C2 specimen

steel frame, Number: stiffness ratio

(b) C3 specimen

Fig. 5 Actual views of specimens reinforced with steel member
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Table 2 Summary of test results

) Positive (+) Negative (-)

Speci- .

men P, 5;,, P, s, k, P, (5;,, P, 5, k, Failure mode

(kN) | (mm) | (kN) | (mm) | (kN/mm) | (kN) | (mm) | (kN) | (mm) | (kN/mm)

B1 175 10.1 185 75.9 17.3 -157 | -10.0 | -168 | -79.1 15.7 Lower columns fracture

C2 | 259 | 73 | 281 | 237 | 355 | 243 | -69 | 272 | 235 | 352 Upfrfirdca‘él“lfrlg‘ingag;:uraeﬁer

C3 | 352 | 68 | 376 | 154 | 518 | 311 | -6.6 | -352 | 224 | 47.1 Uppeern goé‘;;nc?;gfﬁztc‘gﬁeaﬁ“

F4 656 9.7 703 54.7 67.6 -585 | -12.1 | -633 | -54.9 48.3 Lower columns fracture
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Fig. 10 Comparison of effective stiffness

Table 3 Comparison of design and experiment stiffness

Design Experimental stiffness (kKN/mm)
Spec. | stiffness Average . )

(KN/mm) (Error go %) Positive Negative
Bl 17.2 16.5 (4.1) 17.3 15.7
C2 335 354 (5.7) 355 352
C3 51.9 49.5 (4.6) 51.8 47.1
F4 68.8 58.0 (15.7) 67.6 48.3
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