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Abstract

An Experimental Study on the Strengthening by Inserted Steel
Plate of Reinforced Concrete Colummn-Wide Beam Joints

By Kim, Jae-Hwan
Adviser : Prof. Kim, Eui Sik
Department of Architectural Engineering,

Graduate School of Chosun University

Behaviors of steel reinforcement column-beam joint with specimens reinforced
with steel plate insertion. Type of stiffeners was used as main parameter to
structural characteristics and validity of reinforced joint. Conclusions based on
the findings of this study are as follows:

(1) The results of the experiment revealed that the maximum load of
reinforced specimens increased by about 4 to 21%, compared with the standard
specimens; JTP-SP8 increased the most by about 212, and the JTP-SP4.5
specimen the least by around 4%. JTP-12 increased slightly, given its
thickness, while JTP-SS increased by a similar level with JTP-SP8.

(2) As for cracks, standard specimens suffered slight flexural cracks on top of
the beam at Cycle 1 and more cracks were found from displacement ductility
ratio stage 1. With cracks developing into the column over time, plastic hinge
was formed at the joint. Reinforced specimens appeared to follow similar
patterns with the standard specimens, but with a lower width of cracks than
the standard ones.

(3) As for shear deformation of the reinforced specimens, rigidity increased by

up to 202% at displacement ductility ratio 1.0, compared with the standard

= viii -



specimens, and appeared to decline since 1.5. Shear deformation of the column
was found to be lower than that of the beam, and compared with the standard
specimens, shear deformation of the reinforced specimens was a bit higher.
Shear deformation of the beam increased since displacement ductility ratio 1.0,
lower than the standard specimens.

(4) Strain of iron bars was trivial at the beginning with the help of
reinforcement effects of steel plates, while appearing similar with the standard
specimens since displacement ductility ratio 1.5. The comparison of deformation
by specimen showed that S.G2 appeared similar until displacement ductility ratio
1, while deformation of reinforced specimens declined since 1.5.

(5) Taken together, these results indicate that yield load and maximum load
of reinforced specimens rose by 4% to 21%, compared with the standard
specimens. JTP-SP8 generated the highest reading. Therefore, we conclude that
reinforced specimens are valid as a result of structural reinforcement and that it

1s effective to reinforce steel plate 8T as stiffeners.
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SP 45 271 0z 7%
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SP 12.0 27N w7y
SS 270 steel stud
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SS : Steel Stud strengthen( 13mm)
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33 43843

At 129% A= =A detw o, npxbrbA 2 SP12 A A 7F 4273kN .2 7
2 AT or 129% A= =/ YEldt. dAFHew Ve AP A Als)
B Ao d8stFe SP45 A A sF 3293kN, SP8 A& A 7F 35.87kN, SS

Fakda, Hujstse SP45 A A7 35.97kN, SP8 A ¢ A
7} 41.26kN, SS A9 217} 39.10kNe. 2 Z7}3F 3t

w3k BAE AAA7F 7| ARG oF 9~29% AE YHE7E B [

<E 35> A3AE 4324+

= p (BRI IEUHA SN T AW H )3T A 3= 9 A
&N | %) | &N) | (%) (Hz) (8/8y)
ND | 1 | 2950 | 100 | 3322 | 100
1 | 3244 | 110 | 3489 | 105
SP45
2 | 3293 | 112 | 3597 | 108
1| 3548 | 120 | 4126 | 124
SP8
2 | 3587 | 122 | 4126 | 12 0.003Hz 3
1| 3793 | 120 | 4273 | 129
SP12
2 | 3538 | 120 | 4096 | 123
1 | 3205 | 109 | 3567 | 107
ss
2 | 3646 | 124 | 3010 | 118
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