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An Evaluation of Structural Performance of Reinforced Concrete
Column Retrofitted with Grid Type Unit Details of Jacketing Method
under Loading Patterns
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Abstract

The collapse of reinforced concrete (RC) frame buildings is mainly caused by the failure of columns. To prevent brittle
failure of RC column, numerous studies have been conducted on the seismic performance of strengthened RC columns.
Concrete jacketing method, which is one of the retrofitting method of RC members, can enhance strength and stiffness of
original RC column with enlarged section and provide uniformly distributed lateral load capacity throughout the structure.
The experimental studies have been conducted by many researchers to analyze seismic performance of seismic strengthened
RC column. However, structures which have plan and vertical irregularities shows torsional behavior, and therefore it
causes large deformation on RC column when subjected to seismic load. Thus, test results from concentric cyclic loading
can be overestimated comparing to eccentric cyclic test results, In this paper, two kinds of eccentric loading pattern was
suggested to analyze structural performance of RC columns, which are strengthened by concrete jacketing method with new
details in jacketed section. Based on the results, it is concluded that specimens strengthened with new concrete jacketing
method increased 830% of maximum load, 150% of maximum displacement and changed the failure modes of
non-strengthened RC columns.
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1. N2 Lol 7159 AHhlE FEsh| mizol RC 71E9] W
G Al HIEH thet Agdss E+50z 1Y

ARl 2 Al AZEZAEReinforced Concrete, o} sic}
RO) 320l Wesh g=o] Agd 4% RC 7189 M3 OITRIES 71E RC 7129 FHA0 hiE

FIGEQL ThiV o7l = Glom, Ohz & A 7= wrisp) olet Uil ANEKZEE . 1% v
= OOt 53] (Fig. DI &0] ZISHL HEE  =yame 712 ASEO| 7150 HOF 22 RC Al
Ol =AU, A50] Efflske 83 201 HIFg8s o) e ZMAA JRIAES Shdsle aos =
H= 722 ARISFSOR Qloll 94, #, ARET OF 7y xalo) Bwot ZHg sioR SR 4 Qo]
Lt HIEH0] SSE0R AgoH EL o2l 4%, g HEmoz AlgE T otk e B ¢o) A
(Fig. 1(b)y2t Zo] FxE0f| Ue=oF Heo] EhdlshA| OO CIHEL TN Z=EE0] 71E THHsk

— Uil o=od" E—L‘(:;L
B jH] AlZo] gol5h HIEYo] aiFoR gt
« SR, AojEla A2t A ol o Mo n D EE s ol2at Ams

Dept. of Architecture engineering, Kyung Hee University TS =) = Lo =10
% a},kgé;l%‘ %ﬂtﬁa—tﬁl— Zj__;;_g_g_}._ﬂ]_‘ ‘:l}“}\]'_ﬂ]'xé 3 =H= Xﬂ/\]o}i 0101 ]:HOL]- ;FL?JE/E)OE @6‘0]'13\]:]' O]

()
Dept. of Architecture engineering, Kyung Hee University o oz Qls] Wsk= HIERS Jaks 11dol]
Ie)

| |
oo AR HRIE, gelelnl ARpela ke, SERE o) go) i BRIS TUISH VEVRRIARES 49
Dept. of Architecture engineering, Kyung Hee University ~ 2 B L .
Tel: 031-201-3815 Fax: 031-204-3815 SIZCE. 2 Ao] AalioiloAl= S7KIQ] skE71E

E-mail: leeyh@khu.ac.kr




SE8| - =20l - 0|3

WETOZ HIOMIAMOl AsS IO, ka7
TElo] Wt RC7TES] AZL S AolsitP,

e
.2

Centroid of Mass
L]
Centroid of Stiffness ﬁ

(a) Torsional deformation of irregular plane

Original building o
| Deformed building

GL

(b) Vertical deformation at torsional behavior
(Fig. 1) Torsional behavior of irregular
buildings

Rodrigues et al.(2015)= ola7HmEo] TE 7Is
As Y &4 FEE Bl Qe geo] A&ok=
1S HSE 510] HRZRIMES 36y, A3
L, SF5AZ7t 7189] o 24 AlE I Lol gt
NRE Z1E OISI9IL] Sadeghian et al.(2010)=
Zofl B AlE 8610 01F e ¥= CFRPZ
2% 7159] AR oIS SFsloiny. BAAR
SIS 24F §112 Q6 B 7189 U=} ¢y
20| A Aal=IRICt o= E8fEel skE0] A&
E 7ISEAY 1REsE 7189 HAo] Qe STt
HHOR 3 HE7IEASE d1kE HEOR oS
g 42 724850 iyt € = ASE 5ot o

h= o428 W
S 510 AgoIFoll] FOFE N2 THHSAEHC]
728 Hdae BA6II ol flal = o]
BAAEIE dEslo] TEVIASS 49

0T 1o
Jolf

0

i
o

i o
B

A
o
re
4
>
rr
pas)
i
it}
i)

T
0=
ol

v
ol

K

=]

r

ek 0

o
o]

=

ok

I

J

ol

AFATIoIA AMOHE ARKE U AAIE 717 ThE
HOJ Al (Fig. 2)9F 2Lk B 71s9] £
ARFE {491 Steel Grid Reinforcememt(SGR)
teel Wire Mesh(SWM)E 0] 7|E THEISH
o] Eeh FE F1RQ1 Hie] oldzEs i
Badsg eHe 4= Qlrk= FoItk SGRe 3

QIF WA ogde o, SWME 71E Vs
S O] Baks el ARBENE ke FE2
7I1E Vst B4 7189 LAEt AsE flall ARSEH,
suHe B4 7189 7 Ao 2 Mg 58 S0
ol ZERE S T HEEEQ! Steel Fiber
Non shrinkage Mortar(SFNM)Q2 SAECE SGRE
50 Q9] OJgEIER OF0IA [H H HIEH
off Ket 4= A AAEIRCH, SFNME 1Hesh HIE
2 Ag=ol ogt FAr|E YEhIE EAlekl v
= Aofgith

o
0K

o
rio

o g
%)

O
IE

ol

2 E

By
@‘;

n |
d B Steel Wire Mesh

[ Dowel bar P
—
a

=

| mE

| Steel Grid Reinforcement |-

I

. o
Onginal column

—

I
|
|

i

:
%
;

"
i
!
T
I

A W= N
o

-

—

Lap spliced |

(Fig. 2) Retrofitting technique

w
re
JH
N
Ju
n
ol
ol
kO

3.1 AIEA &M

AR 7Hl AL HgE HHEEESEe uitlds
= Flolil ofse] d=0l mE ASS EA6IIAL H]
T /AAE 2h= EIEAYE TIs AR 2709 A
I FHEAVH AEE 71s Al 20E AESIIT
o} HIE"0] Pdsk= o189l d=e 4 &899
By 7FE Soll HIER0] Pdohe s WA Y

@)
==
=R AT F-oet BRO] Q= skE7mE e

D)

30 _x22H mM25 ER 8835, 2022, 6



lizMZHoR BYE BaEgelE VIS SEvIH B TEMST}

L=

Uni eccentric loading, &1} &8 HF H4o] Q=
SIE7HITES Bi eccentric loading@® HHGIICT
BHZ 71s AlgAR B 7S AlFAlE os7E
Bol| wkzl 22 CU, CBeb CJU, CIBZ EESKICE
(Fig. 3, H0l= FHZG ARt HZ ATRAIC] A=
HE LIEERNQIOM, (Table 1)oll= AR @ AME &
CIoIAIC,.

800
[1|0]11U‘95‘95‘|1U\110|

S ITITT

loa

00

110 110 95 95 110 110

1)

-

1)

N EEEEIIEEEEN

]

—] | (|

425
426

o [T

| ——

jB i
750 | 150 150 150] [as0 [as0 ] | REARTT
200 500 200 500 500

Retrofitted column

200

Original column

(Fig. 3) Details of unstrengthened and
strengthened specimens

|~ Dowel bar
DI13@300

D10@125mm 90° Hook

Retrofitted column

Orgmal column

(Fig. 4) Section details of unstrengthened
and strengthened specimens

(Table 1) Specimen details

Specimen| %8| .l (mm) | Strengthening
Cu Uni | 250x250x1800 |Un-strengthened
CB Bi 2502501800 | Un-strengthened
au Uni | 5005001800 | Strengthened
dB Bi 5005001800 | Strengthened
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(Fig. 9) Load-displacement curve of specimens
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(Table 2) Maximum load and displacement
from test result

Maxi Maximum
Specimen mum load (kN) displacement (mm)

+ P - P +A —A

CU 21.61 -22.26 79.08 -79.08
CB 30.66 -33.32 96.35 -96.28
gu 198.32 -184.75 148.76 -148.75
dB 21245 -182.29 105.06 -105.03
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(Table 3) Maximum torsional moment and
twist of all specimens

Strengthened ratio
Speci | M7, pjao 07, rtar compare to control
men (kN ) m) (rad) MT, Mazx 0 T, Max
CU 141 0.2495 -
CB 1.82 0.2081 -
dgu 1247 0.2815 884 113
B 13.50 0.2122 742 0.02
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Sdre A gde F29) g5 Al RIE T
O

P}

AIZCE ThEA, A7 Al SFEdR0 mE oo
JElojof o AFEEILE o1, HZ AIFARTS]
HYE 57 Q0] RARIRN, thd At SGR gt
g AZ0] FtiolE Wl AlojEolA] et A2 njF
O HOL AIoKE (A7} HIER EaFKo% Alglst A
OF PG

4) HISERVES} HIEHsEZ] HAS SoliUni
eccentric loadingd} Bi eccentric loading®| 71& Alg
Aol TRl HISEe] geks FA6IRih B AlgA]
S2 FHZ AlgAE Ul It HISE EHE: of
813% Srl=HAl, Ao HIERSEZe Rol= 9
15%E FARY] miEol B AlgAEo] g &
WEOE AgfsIdrial BAECE

%
Aow

aaad

ol Hife BREEVIEEHENR0 HMACE
gEoTlEe] Age wob 43E ATd (No
2020R1A2C2009351).
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