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An Experimental Study on Flexural Performance of RC Beams
Reinforced With Hybrid Prefabricated Retrofit Method
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Abstract

In this paper, the hybrid prefabricated retrofit method is suggested and examined. Six specimens were manufactured in
order to evaluate their flexural performance of RC beams. Test parameters include the added beam depth, the thickness of
bottom plate, the number of the steel plate with openings. The effects of these parameters on the flexural performance of
reinforced concrete beams were examined. The load-deflection behavior and modes of cracks are presented from the test
results. At the test result, the flexural capacity and the ductility of the hybrid prefabricated retrofit method was increased
satbly. Also, comparing the flexural performance of RC beam and retrofitted RC beams, it was increased that the flexural
strength is about 3.3 times, the ductility is about 2.55 times, and energy dissipation capacity is about 7.34 times.
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(Fig. 1> Hybrid prefabricated retrofit method
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(Fig. 2) Retrofit process of hybrid prefabricated
retrofit method
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(Table 1) Test specimens

Added Bottom Z[zi
. bean plate .
No. - Specimens depth  thickness op‘gnrﬂtigs
mm mm)
o) ey RS
1 RC - -
2 D1-T1-2 100 5 2
3 D2-T1-2 150 5 2
4 D1-T2-2 100 10 2
5 D1-T24 100 10 4
6 DI1-T2-0 100 10 -
D1-T1-2

J S The Number of Steel Plate with Openings
Bottom Plate Thickness : T1—5mm, T2 —10mm

Added Beam Depth : D1 —100mm, D2 —150mm

(Table 2) Material properties

Compressive Modulus of
strength (MPa) elasticity (MPa)
Concrete 24 24,500
Yield Modulus of
strength (MPa) elasticity (MPa)
Rebar 400 200,000
Steel plate 275 200,000
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(Fig. 6> Test result of steel plate
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700

Load [kN]

| [ =] |

0 3000 6000 9000 12000 15000 18000 21000 24000
Strain [pe]

(Fig. 9) Load - Strain of reinforced bar

700

600

500

400

300

Load [kN]

200

i
100 | 4L/

0
0 100 200 300 400 500 600 700

Strain [pg]

(Fig. 10) Load - Strain of bottom plate

SEBIRICE Ol 5 2910 Z1E HAjelo] 24 Aol
2 O] Hg 29| HeEHRo] WEol AtjEoR K
s Ao e

BRI P2 =Ul 372
0070l AIAGHL Q= SR THFLEE AR
o Agsile ul Atde SFeKS0laL, P,= AlFAIS]

134 _m20H H45 EH 825, 2020, 12



slojez|E =2y

2z

,_
~

gHslE, P, AIERIY A Al Zltheksol
g5olE ofolla EAst A7, 6,
Fthsksol 71 miol Ade onjsitt. g
Z1dEg ABAA Ftheksdl =96l
FEoZ U AIEAY) stkE-A7
SE0R Sy
A1, ZFsksol thet AF Fheksel H]
2 4 092, 0 1.24010 Bt 1.022 LE}
Slso thet AE zthekse] H
= F4 1.25, F) 141010 Bt 1.342 Ve
L} 018 &3l slolEgiE e BZ 7Mooz BaE
FIFITE B AR Zlo] 9 BigEo] S, 9l
HHZAC] R4 S0l met Bl uigo] oFgRoz
Skt Zlo= wheEr),
SlolEE|E £EE HZ Ve FES A2EIE
Ho| g Ao IE olE-Ad I4de (Fig 1D 2
O] LIERHRACE A1AdH0] Z1o] Jl HiERmo] =7, QI

0l

al
=

a8 Bam

L} slolETE TEE B 7
t|E Ho} 71E AIEATIE HE H|WGEI9E of Zo)
SIEHIE 24 296, 2t 3552 it 3.341 S716I%
T} A8 S8 Al AEHIE 24 1.86, 2| 216082 E
T 2018 B71sIAC

(Fig. 12y AldH Zlo] ¥iglo] WE ok5-&1A
Ag LIEERACE ARO] Zlojo] TiE AlgRlol
Alo7h glon, AR ZIojEo] wet AIRAIS]
O] Z7IeIrt. It AR ZI0J7F 150mme]
Z71 A8 HKI0IA oFs0] S5 Aalels 7K10]
dMek= 2102 Hot AHO] Zlopt E71Ees |

500

Applied Load (kN)

0 20 40 60

Deflection (mm)

80 100 120 160

. 11> Load - Deflection curve

w . 0
2 & 2
5 28 2

Applied Load (kN)

»
g
3

2
2

=

0 20 40 60 80 100

Deflection (mm)

(Fig. 12) Load - Deflection of added beam depth

120 140 160

Z10% L]

(Fig. 13)2 HHEO| FAES HeE A4 sls-A]
A0S LIERACE HiERe] A7 S71etol et Al
SRl F[tisks0] S7IsICL, HIERe] FA} gF2
AlgRIol Hisl HEs=0] BEGH Z1oz S0lFL. O
= HHE 57 S7k= Qe IE#0] S7kskal Al
o & Ui=ol S71sl Ftieksol S7ksiien, o
0] S7REo] met AdEEE0] RotA HlnA
KRl AS0] O1F0Jd Zlo= THHELL

|
™I

M

_]/\‘]

TIo

. (Fig. 14)= AFEZAC] o] W ske-Ad =
_ _ - = OIAIHZIAjl0] S SiFo] Z+
7C]_ J‘?—Cl)']g] E'.‘?_E}‘EI—J]‘ i}l’]E]Oi _‘—CI,—E]! 73—(%]_/\0_]1?_)_0] Xﬂd‘ﬂ = L]‘E]'L\BE]'. \_]OEOXH'] T ] [q"j’]' /\] 1:1/—\4]'] (=}
(Table 3) Flexural test result
No. Specimens P, (N P, & P, & P/P,  P,/P, 5, (mm) 4, (mm)
1 RC 138.06 137.55 171.65 124 1.08 18.09 38.72
2 D1-T1-2 535.19 370.86 50848 0.9 111 1348 4789
3 D2-T1-2 624.60 453.30 609.45 0.98 1.08 13.61 44.63
4 D1-T2-2 585.03 466.03 602.62 1.03 1.08 16.27 5221
5 D1-T24 585.03 4234 597.55 1.02 1.07 13.90 49.25
6 D1-T2-0 556.73 382.13 514.00 0.92 110 14.61 50.86
P, : Nominal load, Py : Test yield load, P, : Test ultimate load, 5y : Yield displacement, d,, : Ultimate displacement
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(Table 4) Analysis of flexural test results

M, Mest

No. Specimens (Nem)  (KNem) M. | M,
1 RC 120.80 150.19 124

2 D1-T1-2 46829 44492 0.95

3 D2-T1-2 546.53 533.27 0.98

4 D1-T2-2 511.90 527.29 1.03

5 D1-T2-4 511.90 522.86 1.02

6 D1-T2-0 487.14 49.75 092
M, : Nominal flexural strength

est  Test flexural strength
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(Table b) Analysis of ductility capacity

. 0 0.8P, 4,
No.  Specimens (o) () 50.3111/ J,
1 RC 64.78 18.09 3.58
2 D1-T1-2 134.88 13.48 10.01
3 D2-T1-2 14013 13.61 10.30
4 D1-T2-2 121.52 16.27 747
5 D1-T24 134.43 13.90 9.67
6 D1-T2-0 120.75 14.61 8.26

dy.5p : Displacement at 80% of the ultimate load after the

ultimate load, (5,y : Yield displacement
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