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Seismic Capacity of Reinforced Concrete Frames Retrofitted with

H-beam Frame
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/] ABSTRACT /

This study proposed proposes a retrofitting method using an H-beam frame to improve the seismic performance of non-seismic designed
reinforced concrete frames. To evaluate the seismic performance with the H-beam frames, a cyclic lateral load test was performed and the
experimental result was compared with the bared frame, and a masonry infilled RC frame. The results was were analyzed regarding
aspects of the load-displacement hysteresis behavior, effective stiffness, displacement ductility, and cumulative energy dissipation. Alsoln
addition, it was possible to prove both an increase of in the maximum load capacity, effective stiffness, and energy dissipation capacity

using the H-beam frame.

Key words: Reinforced concrete frame, Masonry Infilled RC Frame, Retrofitting, H-beam Frame, Seismic performance
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Horizontal Member

Vertical Member

(d) Application of epoxy

(c) Injection of sealant

Fig. 2. Application of H-beam frame
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Fig. 5. The incremental drift
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Fig. 6. Test set-up
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Fig. 7. Test set-up
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Table 1. Maximum load

Maximum Load (kN)
Specimen Ratio
Push Pull
Bare frame 137.80 -134.68 1.00
Partially infilled frame 149.04 -146.06 1.08
H-beam frame 305.76 -304.83 2.22
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Fig. 9. Calculation of effective stiffness
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Fig. 10. Effective stiffness
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Table 2. Effective stiffness

Effective stifness (kN/mm)
Drift ratio
Bare frame | Partially infilled frame | H-beam frame
0.2 12.4 12.8 19.1
0.6 9.0 10.7 18.3
1.0 6.2 7.6 15.2
1.4 5.1 6.0 1.5
1.8 4.3 4.7 9.8
2.2 3.5 3.6 8.2
2.6 25 2.8 6.9
3.0 1.9 2.2 5.2
3.4 - 1.8 4.6
3.8 - - 3.8
4.2 - - 3.3
4.6 - - 2.9

Table 3. Ductility

. . Yield .Maximum 408/ .
Specimen displacement| displacement A Ratio
Aymm) | A0.8max(mm) i
Bare frame 11.2 451 4.0 1.00
Partially infilled frame 1.5 48.1 4.2 1.04
H-beam frame 15.6 71.8 4.6 1.14
*Ratio : Ductility ratio of bare frame to each specimen
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