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Strengthening of Non-ductile Reinforced Concrete (RC) frames with Expansive Joint
Mortar and H-beam Frame

Ji-Hyeon Kim', Seok-Joon Jang®, Da-Ae Yun', Dae-Young Kim®, Hyun-Do Yun®*

Abstract: The seismic performance of non-ductile reinforced concrete (RC) frame retrofitted with H-beam frame and cast expansive mortar into joint
between existing RC frame and H-beam frame is investigated experimentally and analytically. RC frames considered in the study contain non-ductile
reinforcement details of low-rise school building constructed in Korea before 1988. The tests were conducted on half-scale specimens simulating the
lower frame assemblages of a typical school building. Two one-bay, one-story RC frames with and without retrofitting with H-beam frame and expansive
joint mortar were tested to failure. Test and analysis results indicated that seismic strengthening using H-beam and expansive joint mortar significantly
improved the lateral strength and stiffness of non-ductile RC frame without installing anchor bolts to fit H-beam frame into existing RC frame. The
effectiveness of seismic strengthening technology proposed in the study for non-ductile RC frame was verified experimentally and analytically.
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Fig. 1 Dimensions and reinforcement details of SFR specimens (unit :mm)
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(a) Injection of expanded
mortar

(b) Specimens

Fig. 2 Manufacturing procedures of specimens
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Fig. 3 Test set-up of specimens
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Fig. 4 Loading protocol
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Fig. 5 Failure mode of the specimens
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Fig. 12 Tensile behavior of concrete (Brittle)

Table 2 Applied analysis conditions of specimens

Category Value
Compressive strength (MPa) 343
Elastic modulus (GPa) 22.8
Concrete - -
Poisson’s ratio 0.18
Tensile strength (MPa) 3
Elastic modulus (MPa) 200,000
Rebar Yield stress D6 418.1
D13 493.0
(MPa)
D22 40
Elastic modulus (N/mm?) 210,000
Steel Poisson’s ratio 0.3
frame Predictive yield stress (N/mm?) 330
Predictive tensile stress (N/mm?) 492
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Fig. 14 Strain distribution of the specimens from FEM analysis
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