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Case?2. BT84V tc =150~350)- B B TE (26ton)

Moment(Ton-m)
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Pseudodynamic test of reinforced concrete columns
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Ground acceleration and velocity for TCUO75
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Specimen A — cyclic loading test and analysis result
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Specimen B —

Pseudodynamic and analysis results for as-built Specimen subject to TCUO75

Drift ratio (%)
0

-2 1 1 2
600 | |
500 —
400 —
300 —
200 —
= - L
< 100 —|
)] | L
e
o 0
E — -
% -100 —
S - L
-200 —
-300 Specimen B
-400 — Experimental Result
! SAP2000 Analytical Result
-500 —
000 T T T
-80 -60 -40 -20 0 20 40 60 80

Displacement (mm)

80

60

40

20

-20

Displacement (mm)
o

-40

-60

-80

160000

140000

120000

100000

80000

Energy (kN-mm)

60000

40000

20000

0 5 10 15 20 25 30
| | | | | .
— = e - e e e - - - - 59.51 (Experimental) 60
B 59.01 (Analytical)
1 40
| |
— ‘ 20
1 yuabilt ’ .(“ “1 | ‘ H \‘ |1} \llw’l ‘ l\ 0
Ve
— 20
— -40
| Specimen B 60
,,,,,, (5”,3'31“93'2 '§8;2 Experimental Result
(Experimental) -68.32 SAP2000 Analytical Result
\ \ \ \ -80
\ \ [ \ \ \
0 5 10 15 20 25 30
o 5 10  Timegsec) 20 25 30
\ \ ! ! \ \ 160000
o |— 140000
7 Specimen B -
o —— E =E,+E, +E, +E, — 120000
B — E,=E.+E+E, L
— - 4 I— 100000
| | 98228 |
"
_ s 80000
N Ev ' |
"
—| |— 60000
— E| N [
— E, |— 40000
— — 20000
T T el T °

7
TAIPEI

29



Specimen C —

Pseudodynamic and analysis results for as-built Specimen subject to TCU102
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X L3k I\
RCH@F’J&E}J Mt
Frame structure Frame structure RC wall
infilled with RC wall [Bending] [Shear]
g B Q . o

Pushover analysis is highly sensitive to the

=

structural nonlinearity of frame and RC wall

4 Lai, M.C., Sung, Y.C., “A Study on Pushover Analysis of Frame Structure Infilled with
__.TA'PE' Low-rise Reinforced Concrete Wall”, Journal of Mechanics, VVol. 24, 2008, p.p. 437-449 31
= TECH



RCiS AT

SOFTEN STRUT-TIE MODEL

Equivalent diagonal

structural strut of an RC wall

4 Lai, M.C., Sung, Y.C., “A Study on Pushover Analysis of Frame Structure Infilled with

__.TA'PE' Low-rise Reinforced Concrete Wall”, Journal of Mechanics, VVol. 24, 2008, p.p. 437-449 32



RCH%$§}§E’;}$}? Equilibrium (1/2)

Based on the theory of fixed angle softened truss model, the

angle of cracks in the postcracking concrete coincides with the

angle 6’=tan1(ﬂj
d
(O-Ic ! Gtc J z-Itc ) (O-d T O-r)
GlC
T T O-d O-r
—  |{C
| z-Itc \ /
o t—-t — d\ﬁ’.t
z-Itc
Z-Itc / \
lo-lc Gr Gd
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RCH%$§}§E/}3\$}? Equilibrium (2/2) H

The equilibrium can be expressed as following Egs., according
to the Mohr circle of stress.

geoiaih o, =0,C08°0+0, sin 0
\\\ o, =0,sin’0+0 cos’ 0
\\/r o 7. =(—o, +0.)sindcosd
V., =7, xb, xd

The total shear force applied on the RC wall

V=V_+V, =7, xb,xd+A, x ftxﬂtanﬁ
S

_TAIPEI 34



RCHESREHEDAT compativiiy +

b4

Based on the theory of fixed angle softened truss model,

the compatibility can be expressed as following Eqgs., according

to the Mohr circle of strain.

g =&, C08° O+¢& sin° 0

g =&,5IN°0+¢& cos’ O

v, 12=(—&, +&.)sinfcos O

7
_TAIPEI 35
= TECH
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RCH%E—E; ]:‘;E/ja\w"[ Constitutive Laws of Concrete(1/3)

Both the strength and stiffness of cracked reinforced concrete in
compression are lower than those of uniaxial compressed concrete.

Softening effect on the biaxial constitute laws of concrete

7
_TAIPEI 36
= TECH



> = 6002

Belarbi and Hsu 0.9

7
_TAIPEI 37
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Vecchio and Collins

7
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Stress
A

» Strain

V, = A, x ftxﬂtane
S
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RCIS IR

i i R .o
&, ﬂ#ﬁ' &, o, WNY

& =¢&,C08° O+¢,sin* 6

[

0. =0.C0s°0+0.sin*0

& =& .cos* 0
—
yol2=(- e C S 160.cos &

_ °
* Vc_Tlthwad

”‘ VszAstxftxﬂtanH
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Modal Pushover Analysis (MPA)
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Complete Quadratic Combination Method m
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Complete Quadratic Combination Method
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Time History Analysis
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Time History Analysis
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Comparison of capacity curves obtained by
time history analysis and pushover analysis

Base shear vs roof displacement EPA vs roof displacement
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ﬁ%ﬁﬂﬁﬁ*ﬁ (Dynamic Time-history Analysis)

¥=% Mha¥wFk

3.1 A KD
A FTHRE—ENZEEY  FUAEGHH o4 FiER+Z
. HEENEABBS0ARKISEARLZHEEY -

2. ZENHABBH ARKSBRUL BEHE -

E 5] A K
-1 1 FF3IBTDAMRAME - S BAE1-2 Faiad FRAHE -

3. BEMBBSBR AR L H5EELER—HEH/AZRE -
By ) A kT B RO E ATk B Ak -

BRI,

—fgmE c EEMARALE > BRI 5 -

107



@%Eﬁﬁ*ﬁ (Dynamic Time-history Analysis)
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ﬁ%@ﬂﬁﬁ*ﬁ (Dynamic Time-history Analysis) H
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ﬁ%ﬁﬂﬁﬁ*ﬁ (Dynamic Time-history Analysis)
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ﬁ%ﬁﬂﬁﬁ*ﬁ (Dynamic Time-history Analysis) H
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ﬁ%ﬁﬂﬁﬁ*ﬁ (Dynamic Time-history Analysis)
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Incremental Dynamic Analysis(IDA)
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Incremental Dynamic Analysis(IDA)
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