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Column : 30x35 cm

Beam : 63x50 cm

fc’=14 Mpafor exist structure, and 28 Mpa
for wall.

Yielding strength of rebar = 280 Mpa.
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Inter-story displacement ratio (drift ratio)
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The flexural cracks at the top and The shear cracks at the top and bottom of

bottom of the column are gradually the column appear rapidly. The maximum

increase; some of the flexural cracks crack width is about 3 mm in the column.

gradually turn into shear cracks; and the At this drift, the maximum lateral force is

maximum crack width is 0.5 mm. reached and the overall lateral stiffness
begins to gradually decrease.

Status overview




| Eﬂ:ﬁumﬂ%@ (PF + Wa”) \

Inter-story displacement ratio (drift ratio)

0.5% 1.5%

Crack propagation
documentations

The shear crack of the wall spreads to
the top and bottom of the column. The
flexural crack in the end of the column
continues to increase. The maximum
shear crack width is 4 mm in the
diagonal direction of the wall panel.

The shear cracks of the wall continue to
enlarged; spalling of concrete; slightly
buckling of.

At this drift, the lateral force dropped to
about 30% of the maximum and the test
Is stopped.

Status overview
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Inter-story displacement ratio (drift ratio)
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The shear cracks of the section on both The shear cracks at the corners of the

sides of the opening gradually increase wall continue to enlarge; the concrete is

and spread to the column boundary. cracked and spalled.

The maximum shear crack width is 6 At this drift, the lateral force strength

mm at the corner of the wall. dropped to about 60% of the maximum
and the test is stopped.
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Figure 2: Short columns are stiffer and attract
larger forces during earthquakes — this must

be accounted for in design.

Short Column:
Attracts larger
horizontal force

2

Short column
Short column of

at basement

T




FAIERIRTTR 2R

e

S4 (H./b,=1.67)




PREHLIEE

S3, S4 (shear
( ) S1, S2 (flexural)

——S1(p=3.26) _
—--52(p=3.58) Hn/DW=4,5

— —S3(u=1.66) _ y
H /b, =2.5
- - - S4(u=1.69)  n-w :
(1=1.99) 167

~
N’
Q
Q
—
o
S
—
<
s
Q
+=
<
—

Displacement




= & AT Z RN E

: 1

Pl

/iﬁﬁ’ﬁ%ﬁ‘a‘\l

M Install brick
il wing wall

!&%%zﬁ%&»mm’ TN ) e
3010 s BEAS - N ih

120

75
=

Increase the
hoop of column|

=
1 L1

1

R il

4 : ;
({ 4 ,)/t;imcgaﬁg\

Other method
I IINRNRRINRRARE

Install RCwing T
all (Rc wall should |ffl

embedded into the
exist brick wall)

1 1 -l
1 1 1

|
. H ~ = n-;= S S . s =T % T = T T:% B
Réference: S.Y. Chang, W.I. Liao » 20125 s RCEZ=1E] TR 1A T EREa\GETTFL(9) ADKRI



oI, i B IR B




Latcral Force (kN)

301

250

200

101%

i liE 2B 2

RC Brick

) : 2.5%
wing wing drift
weall Wa” N

LA B2 LR 4\

SO Pure frame
S1 Short column without retrofit
R1 specimen
R2 specimen
R3 specimen

Displacement  {mm)




3R 3th it

Before Retrofit After Retrofit




(1) #&3% 1 /2 823% 1 jmn

- A ALIFAT R 1 %

- ¢HOH R R 2 3F

S A

(2) # R HH 7 5 3k
-Feka R 4 A EEIRST

FHEA UGS i [ g

AR R

C

£ B p

0.2

Pn — Achr a fEdna Pt

b. W 2 | 4]

0.2

C. B Al4m o P ok Ry

0.2

d. 4% g RS

0.2




/H;”jjﬁf
T TTTITTTTTTTTITTTITITTT

BB MIRCEEHS

TTITTITTITITT
ITITTITTITITT

ITTTITTIATITITITITITITT
AN =
4 wHE

[ AL TTTTTTTTTTTTTITITITITTIT
— I KAIRE

§ B 1 4 é

ST > VR 14 P 5 B S SRS Pt

T A A
ITTTITITIIT

L L

RC&EREER \ N BEFL

r 4

I W [ LLL,LZ/L,LL,LL

= g B

[TIIITIIITITIITIITITIITIITI L]

s B IR

EFAFL S oo
BT IS

0 0

Ly
Ly
Ly
Ly
Ly
Ly
Ly
Ly
—L(

N O A A A

ITTITITIIITITIIITIITIIIIT

RCFEZR a B 2L, GO B 4TS S A A SR R 2L U3
B DR e L DS ER 7 ” AT




(a) XEIR} (b) KrlpbE

(c) PYELAHE (d) FHpHs

==
==
C

JIESIZ )
(e) kol (f) FIVRHE (g) YHIRHE




Wi

H200x200x8x12 19¢@ 150 D19@ ISO(bOHdEd anchor)

| ‘/ 160 @150(shear stud)

\ L] 7 ﬁ‘ | |

o I l ’H i‘vm‘m‘rw L
H200x200x12x16 2-16¢@150

L160x1
Ly %

KIErbHE

P R 5]

T o o

I g Iy Il
BERRRRRRREEEER
Tyl

BHFE IR BEARCAETE
(L2248 Fiztéﬁm)

CLyAF]

SE 47K \

/
JERDEE

/
.
|
|

pa N )
- N w
/
PRFEZH /
ei" g R

g>60 (R 5y PR i 77 )




AT
Ja / R

i %‘_Pp
S 12
7KFRR

#ﬁﬁﬂ

ﬁﬂ:ﬁj]

BN
7K 87




e CEAR SR B R )

PEER1-FHEERT R

PEER2-FHEBRTTR




R Poi(-): i

o ¥ MR FR(FAFIR)
- p ek RPTR2RCHESE > 1224 2RCHEE A IBRIEF R

- R4 1

=

H

H H

Hl | HI

(1] E

H HHH

H]

H

H HHH

Hl

FE®

BRERBI IV~ MEREHO

BRGETFER BU%



w.0. retrofit

retrofitted by BRB
I
8

I
4
Roof displacement (cm)

T

©
o
-
X
<t

(16x) Jeays aseg

Xie)BRBIZ Hific B2 =[]




LT EEIET SN H

L ch o

— R R TRRIR e E
BRI NEY ek i)

AR

e

s ﬁ%‘lﬁ]ﬂ*{
/ AR , T/\ B

D—PCSkt

i -

R

IR (EATT )

Hrase




RIFoI(-): 6B 2L HRR

8- HOTEHE SHSER|

8- #O T S GiE
16-19¢X105mm 55 /7T

e[ (¢, +05L, )cosg—esing |
" T 05L, (g, +05L,)

Vub:P

Hub - I:)max COSp— Huc Hub - I:)max Sinq)_vub




R PoI(- )0 B 2 RR

16-#OTHIE S HE AT
A fH 256 - 19¢X105mmES JJET




AT - ARSI e AAPDR

P s 224 HrHEE BEAFE
ATH T B AR R AT | R a

("L'7 HrRHR
/

I TN N #4@15 S—
® ® 2

#6@207 [ 18 TS
o R — N

HAE R
s JER R

PCE& #4@A0ERR(? 1)
RIHFTEHREE>6mm

\

- LR
i b R R GL. ‘\ T HLEE ‘\ R ‘\#4@ 15 A

TG2
= \{ ! H#ATE AT

#5@20?7 FEJW @20em

- H#ATE

N
I R

[T ™M EE A
S (GHEHIT E KA
l T A




<I>ﬁ%k@%ﬁﬁﬁﬁﬂﬁﬁﬁmﬂ

| |
H H H H
HHH HHH
HHH HHH
HH H H

=a
==
H
H

7 5 AR L IR L E Bl (BRB)




e ol(- ) g R AR~ 2 (2)

- AR RERE
~ RIS T2 BT R / — %
- A2 Gk

s
27 o | \
BEE%%Z@%%ZWW{T—TJ > AC|a, cos| " | N =

2 Wy

ARPHEEE

§eff :77

L= i

X[a e 251 A B2 YE e ST A B A

damping . damping work,

coefficient, C Wj
1.170 24. 90 1806. 8
1. 768 24. 90 3153. 4
2. 886 24. 90 6110. 8
2.238 24. 90 4336. 1
15407. 1

0.912

5. 23%

Drift/PF,




Fol(-): X fer Bl  %H

L ,beam

L.c

8-190X105mm B F15T 8-190X105mm B F1%T

9

I
8-#OTHIE GHiSE 5 N o H350x250x20%28
N

BOX300x300x30,A36

BOX300x300x30,A36

16-196X105mm54 JJ§]]
8- #OTHIE SHTHER

P20

8- #OTEHEGHSER o AL ;
Lo 99105 37767 X[ H e s R HE L E A [E




[(=): Yo fer Back X #H

|l .beam

M2202 8 —
(57i837)

L — P 40(E2®)
P 20
P 40(400x450mm)

N
N—M22igf5
(8 %)

Y e s RHEIC E AR E




gg—g—'-ﬁf}l](" ) A 11

PR S HTERRS AT SR 92 B SR & < B RT#R TCUO052
TCU060 ) TCU104 Ry AMIRE - HKITN E axca T AR SR B

4.0
e RRBIEE® 8000

-———- HBEWERES ——— W.0. damper
86k i < K fE — — - w. damper

=N

Base Shear (tf)

30
time (sec)

TCUOS2 ” Fi %% IEFR b R & HE T Hs

Period

Hl
Hl

H H

HI
HI

H H
H H

H H

]
]

M
]
M
]




f%ﬁiﬁﬁfﬁ#‘l@ﬁ
R #4@15 /

LI Lt iiitllll
IRIRIRRI NN RR AR R RN RN ARENI]

nnNANERARNRAANIRANENR
ITTTrrrrrrrtTrrrrTrrd

E

FHH

@ AR R AR EE

FE AR RIER RN I EE

i':| i

EEHEE i
HHH B :

HHHHHH

TR AT A [ TSR AL T FEFEAIL AR EE




e Led Sl )

Force/SF Disp/SF
0 0

0.2525 0
1 1
0.4
0

B chi T4 ZEm A Sk

S000000

A000000

Base Shean kg f)

Hase Shear(kely

SR00000 —

4

Foof Displacement] ) "~ Re af Displacement(co)




L R '.\"

N
(RAXAEEXEERENER X

I st B |

TR AR Y UL o et R

s




E

2 BIEZELL - A/A, 0606,

R HH RS BB M GH

RHEHER R Z 28

3+ DCRiE® = #rit




Table 6-8 Modeling Parameters and Numerical Acceptance Criteria for Nonlinear Procedures—
Reinforced Concrete Columns

Modeling Parameters? Acceptance Criteria*

Plastic Rotation Angle, radians

Performance Level

k-5
Residual Component Type

N=R Plastic Rotation Strength
)tbﬁ:t*f Angle, radians Ratio Primary Secondary

Conditions a b c LS CP LS CP

i. Columns controlled by flexure’

P Trans.

1 EJ-«- Reinf.?

IS

=0.1 C
=0.1 C
=04 C
=04 C
=0.1 NC
=0.1 NC
=04 NC

ii. Columns controlled by shear:

| =4
All cases ” 7

iii. Columns controlled by inadequate development or splicing along the clear height!?
Hoop spacing = d/2 0.01 0.02 0.4 0.005 0.005

Hoop spacing = d/2
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