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Seismic Capacity of Non-seismic Designed RC Framed Building
Retrofitted by CBD System
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ABSTRACT In this study, a comparative analysis have been conducted to examine seismic reinforcement effect of a school
building that is designed with a CBD (Channel Beam Damper) system supported by H-frame with existing non-seismic RC frame. As
a result of experiment, seismic reinforcement specimen with CBD system showed hysteretic characteristics of a large ellipse with

great energy dissipation ability and increased strength and stiffness, while non-seismic design specimen showed rapid reduction in
strength and brittle shear failure at top and bottom of the left and right column. In addition, comparing the stiffness reduction between
the two specimens, CBD system was effective in preventing the reduction of stiffness. Energy dissipation ability of specimen

reinforced by CBD system was about 4.0 times higher than the non-reinforced specimen. Such enhancement in energy dissipation
ability could be considered as the result of improved strength and deformation for further application in designing of seismic

reinforcement.
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Size (mm) weight | .
Name (LengthxHeightxWidth)| (kN) Reinforced or not
DSS-00 95 w/o damper
3,600%3,480%800 -
DSS-02 100 |with CBD system

R ———
! ———————
1680
3480

N -
) S —— — -

i || |
| 300

i
600

500‘500‘500

g

’300‘ 500 ‘ 500 ‘ 500
| 3600

Fig. 6 DSS-00 specimen

3290

190,210 2490 ,210,180

g

o)

so 00 705 1] dob ] §
L= 0
s A

1680
3480

600

ot oogob. oo, cBb 0000 OO0 boog
oob 000 0ob 0o0g 0 boo oboboog, oo
0000 ooooooDi7%0b00 000 KBC 2009
O oooood(%, booo@)) bod oo oog
ooooo®

3.2 H EI] ZAFEX dA

0 00 00b0O0 Fig. 80 OO0 OO OO OO
oo 00000 ooo oo boboboDb OO0 Ooo
00000 00000.000 0014”0 000 00
o0 oo0oobbO oob 0oobbo oobo 0ob oo
oooog booooboge/s)h 4000 OO0 ODOO
oo ooo oogo od.

o000 0 0ODbDO0OD0O OO0 0000 bboDb OO0
U oooob obboooo soob oobo obogog
gobo0O0. Fig. o0 OO0 OO0 OO0 ODOODOOO

V=V, RC+Damper
o
o
2 RC
@
(]
L
n
]
a Damper
o

; Displacemen—t

Fig. 8 Behavior according to retrofit using damper

150

Base Shear (kN)

8,=0.72cm

0.0 10 2.0 3.0
Displacement (em)

Fig. 9 Pushover result of non-seismic RC frame

Table 2 Specifications of beam type damper

mlm‘sools&o‘sm]soolsmlam

3600

Fig. 7 DSS-02 specimen

Yield . Initial Second
. Yield . .
Displacement load (KN) stiffness stiffness
(mm) (MPa) (MPa)
14 25 1.78 0.03

CBD AAEICZ BHZFE H|UWEI RC =Z9| LTl



00000 00000 000 000.0000, 000
000 0000(5,)0 0.72 cm, D00 D(V,)0 92.6 kN
00 00000, Table 20 O OO0 000 O OO
00000 0000 00000,

3.3 Al

Fig. 100 CBD O 0O0O0O OODO ODOOD OO0 000
goooo. Ooo 0o oobo oo oob booo

.‘J"_v:". e

Fig. 10 Specimen set-up (DSS-02)

Displacement (mm)
3
2
2
§

1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16
No.of cycle

Fig. 11 Loading histories

A

—El|— ||_

| I — —

L1

11

Fig. 12 Location of LVDTs and strain gauges

628 | et=Z232|ESE| =% M272 Hl65 (2015)

oo oooo, 000000 ooooog oo o
oo ooob ooobooo oo boo.oo,boo0 o-
ooo bobooboD 20 O0O0O0 000 OO0 00 O
go. oob ooobob ooooo ooob boog
ooo bOboD Oo-0bb0 0000 oobo oooo oo
0od ooooo oooo oo, 0000 goggg.

O 000 D00 O 00mmbO OO0 0000 OO
od 00 0)o og e ooOo00 1/1,150, 1/1,000,
1/800, 1/640, 1/500, 1/400, 1/320, 1/250, 1/200, 1/160, 1/125,
1/100, 1/80, 1/64, 1/50, 1/40 OO0 O 3 0000 OO
00 0O 0o ogol?

Fig. 110 Fig. 120 00 00O (Loading histories) 00 O
oo bo0bO ooooo boboDb. LvDTh 00 O
oodo0o 00O o000 oobobDbh ooooo oo 0o
ooDO 0 s00 ooobo.0o0,bb00 000 0o
Ud ooooOo booboobob 000 good rod(ci~Clo),
gooo ooEs1~-s90 D000 ooob ooooo.

3.4 CBD A|AH| Mx|

Fig. 130 CBD 000OO OO0 0OOO OOO OOO.

CBD 0000 (@ 000 OO0 OO0, () 0 O OO
00, () 0 00 00, 000 O 000 HOO O
O,() 00 OO0 OO0, 000 00 00 O OO0
000 00000,0 00 00000 000 00 O
000 00 00 0000 000 00 0 00000
oooo.

3.5 =AY

O 0000 000 0b0o0o0o ooooboO 18 MPad
KS F 2405 (D000 0O0O0OO)O OO ODODOO OO
O o000 e0 OO0 DOODODO 2053 MPal OOOO.

OO0 00000 KSB o081 (DOODO ODOOOO
gd)200 000 o0 bood oood, KSB 08020

Fig. 13 Installation of CBD system



ob00 DO00oD00D 00 OO0 bDOo00Od. Table 3
0 o000 oboooob oobobooo ooooo.

Table 3 Material properties of steel and coupon test

Yield Yield Tensile Eloneation
Bar size | strength strain strength (5)
(MPa) | (x10-5) (MPa) o
D13 348.03 2960.3 517.4 36.0
D6 299.55 4205.8 418.6 26.8
12T 332.01 1919.0 471.3 26.8
4. ¥ duf

41 79 A oy

o000 00000 OO0 booooobo oo
00 000 0000 0D0O0Od. Fig. 140 Fig. 150 DSS -00
0 DSS-020 0000 O bOO0OO0O bDOoOooo.

DSs-000 OO0 1/1,000 (ODODO 1.68 mm) OOO0O
0o ooobobobo oo b oob oooboo, o
O ooooobo 0oo 1800 (000 210 mm) OO0
o0 ooo o oboo bobbooob.b 0o booo oo
goo 000 0oo o-0000 0bbo 00 boog
O 000 goooboog, obd 1160 (DOO 10.50 mm)
oob 000 00 0bo obobo0oo bbb oooboo,
oood 0ooogoo ooooo oo bbb O 00

ooooo. oo ve4 (000 2625 mmO0 OO O
ogob 0oobooO oo 00 boboog boog boog
oooog,ooo 150 @00 3360 mO0 OO O
oo ooooo.

DSS-020 00000 OOO 1/800 (DOO 2.10 mm)
Ul 0ud ooogo ocooog,ob oooooo g
oo 1/500 (OO0 336 mmO0 OOO O0OO0O OO
ooo. b 0O bbooO bbb 000 DpSs-000 ODOOO
o-ob ooobO booboOo0g oob ob obodo 0o
O ooooo. 000 11e0 (OO0 1050 mmO0O0O
oo 00 ooobo oooboo oooo ooood,
oo 1/e4 (OO0 26025 mmO0 OO0 O00O0O0O OO
U oooobo goood. oboo pss-oo0 0O Od
oo oobO boodo 0o 0o oob ooo oog g
good 000 ooboobo ooo. 0 0D 000 150
oD 3360 mmUi0 OOO0OOO0 OO OO0 OO O
gopbooo, 0db 140 (0O0O 42,00 mm) OOOOO
ot odg boodg boboo oooog.

4.2 51=-He &

Table 40 DSS-000 DSS-020 OO OOOO0OO OO
oood, Fig. 10 O OO0O0O ODO-00000 OO
goo.

DSs-000 ODODODO O0O0O0O0O0O0O 1.0% 0 OO0 O-
ugob 00 ood oooobo oob oo oo od

Fig. 14 Crack pattern (DSS-00)

Table 4 Test Results

Fig. 156 Crack pattern (DSS-02)

Specimen | Cvele Yield load | Yield Displacement | Maximum load | Maximum displacement Ductility Ratio
P ' (kN) (By, mm(%)) (kN) (Smax, mm(%)) -

+ 82.7 8.4 146.9 33.6 4.0
DSS-00

- -85.2 -8.4 -144.2 -33.6 4.0

+ 158.4 8.4 251.7 42.0 5.0
DSS-02

- -153.4 -8.4 -253.1 -42.0 5.0
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