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Analytical Study on Hybrid Prefabricated Retrofit Method for
Reinforced Concrete Beams
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Abstract

In this paper, the hybrid prefabricated retrofit method that improve structural performance and reduce construction
period was developed by using a finite element analysis. The hybrid prefabricated retrofit method consist of a Z-shaped
side plate, a L-shaped lower plate, and a bottom plate containing an steel plate with openings. This shape has advantage
that a retrofit method is possible regardless of the size of the beams and a follow-up process such as reinforcement bars
placing are not required. The finite element analysis of hybrid Prefabricated retrofit method showed the most ideal stress
distribution when the thickness of bottom plate was 10mm, the thickness of the L-shaped lower plate was 5mm, the
thickness of the Z-shaped side plate was 2.5mm, and the bolt spacing was 200mm. The bending strength equation of
Hybrid prefabricated retrofit method was proposed through the plastic stress distribution method in KDS 41 31 00. The
result of Comparison the proposed equation with the finite element analysis, it is determined that the design of hybrid
prefabricated retrofit method is possible through the KDS 41 31 00.

Keywords : Hybrid prefabricated retrofit method, Seismic retrofit, Finite element analysis, Stress analysis
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Z-Shaped Side Plate

L-Shaped Lower Plate

Steel Plate
with Openings

Bottom Plate

(a) Shape of steel plate

Concrete

Mortar Filled

(b) Modeling of retrofit

{Fig. 1) Hybrid prefabricated retrofit method
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(Table 1> Material properties for finite
element analysis
Compressive ~ Modulus of L,
.. Poisson’s
strength elasticity ratio
(MPa) (MPa)
Concrete 24 24500 0.18
Yield LHh@te Modulus o
s tensile of Poisson’s
(MPga) strength  elasticity ~ ratio
(MPa) (MPa)
Steel,
Bolt 250 460 200000 0.3

(a) Fixéd support of model

aaaaaaaaa

(bi Loaded face of model
(Fig. 4) Support and load condition
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(Table 2) Maximum stress of hybrid prefabricated retrofit method by bottom plate thickness variation

Thickness Maximum stress (MPa) Deformation
(mm) All parts Concrete  Z-shaped side plate  L-shaped lower plate  Bottom plate (mm)
5 15.88 4.06 14.94 1.72 2.06 0.034988
10 16.47 4.06 15.73 1.84 203 0.034799
15 1591 4.02 14.90 2.09 191 0.034647
20 15.77 4.02 15.70 214 224 0.034525
30 16.26 4.02 14.48 2.66 3.35 0.034379
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(Table 3) Maximum stress of hybrid prefabricated retrofit method by L-shaped lower plate thickness variation

Thickness Maximum stress (MPa) Deformation
(mm) All parts Concrete Z-shaped side Plate  L-shaped lower plate  Bottom plate (mm)
25 16.51 4.07 15.78 346 205 0.034876
5 1647 4.06 1573 1.84 203 0.034799
75 1642 4.05 15.62 233 203 0.034737
10 16.39 404 15.58 203 202 0.034671

(Table 4> Maximum stress of hybrid prefabricated retrofit method by Z-shaped side plate thickness variation

Thickness Maximum stress (MPa) Deformation
(mm) All parts Concrete  Z-shaped side plate  L-shaped lower plate  Bottom plate (mm)
25 14.13 3.02 11.58 285 1.61 0.035375
5 1647 4.06 1573 184 203 0.034799
75 18.60 444 11.23 233 201 0.033993
10 1149 5.06 941 219 210 0.033251
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(Table 5) Maximum stress of hybrid prefabricated retrofit method by bolt spacing variation

Thickness Maximum stress (MPa) Deformation
(mm) All parts  Concrete  Z-shaped side plate  L-shaped lower plate  Bottom plate (mm)
150 23.62 4.05 15.69 245 1.68 0.034861
200 1647 4.06 15.73 1.84 2.03 0.034799
250 2.04 4.02 16.67 497 246 0.034898
300 18.78 337 18.65 6.59 277 0.034813
400 1623 281 1711 6.03 2.83 0.034951
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(Table 6) Comparison bending moment
between FEM and KDS code by bottom plate
thickness variation

Thickness M, Mgy MM
(mm) (kN—m) (kN—m) n FEM
5 1189.1 11879 1.001
10 1451.9 1455.6 0.997
15 1712.2 1714.8 0.99
20 1966.5 1969.9 0.998
30 2462.1 2467.6 0.998
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