SEat: M s

http://dx.doi.org/10.14577/kirua.2014.16.2.1

o] &3 FE AFAEY YARF

Seismic Reinforcement of Rural Low-rise Building using Carbon Fiver Plate
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Abstract

In the past, Korea was classified as a region not affected by earthquakes. However, recent increase of earthquakes has

forced to strengthen standards of earthquake resistant designs of structures to minimize seismic damage. In addition, it was

thought that masonry infill walls in buildings are only acting as partitions, so these walls are not considered in analyzing

building structures. But it was found that when seismic loads are applied to a structure with masonry infill walls, the walls

affect the structure. Accordingly, this study conducted nonlinear static analyses for a structure constructed before applying

earthquake resistant designs in two cases: when considering masonry walls and when not. The result showed that the seismic

performance of the structure is insufficient. Thus, the structural resistance of the structure was also studied in two cases: when

reinforcing with steel plate braces and when using carbon fiber braces. In the two cases reinforcing two different stiffeners, it

was appeared that the behaviors of the structure were similar, though the cross-section area of a carbon fiber brace used to

reinforcing the structure is only 12.6% of a steel plate brace, and its weight is only 2.8%. Thus, the reinforcing effect of the

thin, light-weighted carbon fiber brace is much larger than that of the steel plate brace, when considering usability and

constructability of both materials.
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Figure 2.1 Floor plan and elevation views of the

target frame

Figure 2.2 MIDAS-GEN modeling of the target frame

Table 2.1 Beam and column configurations of the target

frame
n o A 4 e Zopn SRR
A
- (BxD) () Hj (9]32)
6-D22 2 D22 6-D22
Gl 350 x 600
2-D22 4-D22 2-D22
3-D22 92-D22 2-D22
G2 300 x 500
2-D22 2-D22 2-D22
G3 | 300xs00 | °PW | 2D | 3DII
2DI9 3 DI9 D19
G4 300 x 500 | DB 2-D19 4-D19
2-D19 3-D19 2-D19
s | s00xs00 | °PW 2-D19 3-D19
2 DI9 3 DI9 2 D19
1 350 x 500 10-3-D22
C2 350 x 500 10-3-D22
3 350 x 350 62122
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Figure 2.3 Equivalent diagonal compression brace model

a=0.175(\ he)” "ty (4 2.1)
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Table 2.2 Material properties of masonry infill walls
suggested by FEMA 356

e
54 3 = Bl
dEAE 6Mpa 4Mpa 2Mpa
L 3300Mpa | 2200Mpa | 1100Mpa
A= 0.14Mpa 0.07Mpa 0
A7
Aol st A% 0.19Mpa 0.14Mpa 0.09Mpa
SUL T ST oaompa | 01aMpa | 0.09Mpa
Ho|%7] 99
3% fi j_fﬂ} ig 15| oosvpa | 0.06Mpa | 0.03Mpa

m 2

o, o
)
p

S A& Figure 3.1°f,
WHdgEel #BA agzE
. Figure 3204 H& nle} o
=i 330kN, TREo] A3
OkN O 2 ZALE T B 85
353 (PP)ell A €]
J38kN % 70mm =
H A= 92%
q o] Fo] AeHel fXA s
Aatsel g o] FxA] Wzl
ZA E 1}t Figure 3.3
| EEAEHE Ve

TAE FEg

&

0

o

3

w M
Do
9
oo
flu)
£ E gy
¥ o
o e

,
=
o

fiu)
X
o
N
]
1o
b B
N
odh
fas
o

rr

> Ao Mo
!
N
N

HU

g,
[m
aitsy
IH
2
_‘1_‘_14

)

Ay

i)

B

%

ofl o
o

N F\F
)
10

J
p

(g R
Fr R
)
N

o 3@
o
£
oX,
olf
o
=2
1o
me 4

06 &

MN A

b
>
m
4
o
1o
[0¢]
(«)
X

N

)
)
>4

A

3
o
4o
iY
u}
IS

ML ol
o
o oX
ot Loy
e
BN
o
b

ikl
1o
o,

N

L

| 5% 1#3ske] Table 3104 Hi= nie} o] B
IO(Immediate Occupancy), LS(Life Safety, CP(Collapse
Prevention) 2= F&¥" CPE ¥+ Fio sl
A Ty o]F IR BE FxEY FHE JET
o adelA BE vkel Zol AE 135 5o A 7]
I 2% #5 4 3 AKX 71T A

1A H AHE et glem, vywA 15 7
% % 3% " EAA FAAFTA0) T 24
TEXHE Hola 9tk wEA] o] HIZAYE
= Axlstgel g xR

fo W o ox ff Ay 2= 2|
]
o

q b
oX,
ot
,
Sh
5]
o
=
:?l_“;
2
ok
o
Ir

do
i

[
tjo

7ol e

Table 3.1 Classification of plastic hinge status
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Figure 3.1 Capacity curve of the frame not considering

masonry infill walls
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Figure 3.2 Base shear force and displacement of the frame

not considering masonry infill walls
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Figure 3.3 Hinge distribution at the performance point for

the existing frame not considering masonry infill walls
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Figure 3.4 Hinge property of masonry wall replaced with

an equivalent diagonal compression brace
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Figure 3.5 Performance curve of the frame considering

masonry walls
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Figure 3.6 Base shear force and displacement of the frame

considering masonry infill walls
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Figure 3.7 Plastic hinge distribution at the
performance point for the frame considering infill walls
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Figure 4.1 Performance curve of the frame reinforced with

steel plate braces
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Figure 4.2 Base shear force and displacement of the frame
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