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Abstract - In this study, an experimental study was conducted to secure seismic performance by reinforcing steel-plate concrete
systems on existing RC structures that are vulnerable to earthquake loads such as piloti structures. Specimens with two different
types of steel-plate concrete installed on unreinforced RC structures were fabricated and cyclic loading tests were conducted to
evaluate the seismic performance. As a result, in the case of the specimen which reinforced the entire steel-plate concrete, strength
and stiffness were improved significantly, but due to excessive stiffness, rapid cracking and failure of the RC frame observed.
The test specimen reinforced with modular steel-plate concrete members also had the effect of enhancing strength, and ductility
ability. It showed better performance in stiffness and energy dissipation capacity after the yield point of the steel plate. Therefore,
it is considered that a sufficient seismic reinforcement effect can be expected if steel plate concrete is used as a reinforcement

material for existing RC structures.
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(a) Fully reinforced (b) Modular partially reinforced

Fig. 1. Concept of steel plate concrete reinforcing system
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Table 1. Test specimens
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Specimen Reinforcement Reinforced SC member Used materials
BF - - Jek =24 MPa, Rebar: SD300
= 24 MPa, Rebar: SD300
Steel-plate foi 4
Steel plate of SC system: SS275, t= 1.6 mm
RSC_FR co(réc(r:;te 0-2,200%50x1,575 Steel plate of reinforcing RC members: SS275, = 1.6 mm

Chemical anchor: M16, Stud: M10

Steel-plate
RSC MR concrete 0-300%100%1,575
(SC) (x2)

fuox =24 MPa, Rebar: SD300

Steel plate of SC system: SS275, t=1.6 mm

Steel plate of reinforcing RC members:

Chemical anchor: M16

SS275, t=3.0 mm

BF: bare frame, RSC = reinforced steel-plate concrete, FR: full reinforced, MR: module reinforced

(d) SC wall installation (e) Epoxy applying

Fig. 2. Steel-plate concretes reinforcing process
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(c) RSC_MR specimen

Fig. 3. Details of specimens
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Fig. 4. Loading protocol
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Fig. 6. Test set-up of specimens
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Table 2. Material test results

Design strength Experimental strength
Specimen Sfor Seu
(MPa) (MPa)

C-1 24 27.9

C-2 24 26.5

C-3 24 234

C-4 24 28.3

C-5 24 26.3
Average 24 26.5
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Fig. 7. Crack and fracture of specimens

(c) RSC_MR specimen
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Fig. 8. Steel plate buckling of RSC_FR specimen
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Positive (+) Negative (-)
Specimen P S P, 5, K, P S P, 8, K,
(kN) (mm) (kN) (mm) | (kKN/mm) (kN) (mm) (kN) (mm) | (kN/mm)
BF 185.46 110.21 171.88 10.17 16.90 168.02 110.50 156.57 10.02 15.63
RSC_FR 539.15 11.13 433.33 6.86 63.17 527.45 19.66 421.50 8.00 52.69
RSC_MR 270.10 78.80 254.20 18.60 13.67 247.8 78.7 227.10 18.90 12.02
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Fig. 9. Load-displacement relationship of specimens
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Table 4. Shear strength of specimens

Design shear Experimental shear
Specimen strength strength
(kN) (kN)
RSC_FR 1,397 540
RSC_MR 417 270
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