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Fig.1 Nodal displacement and force
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1. kinmember coordinates: f= ku, k[6x6]
2. transformation matrixavia 6: u = ax, p = a'f, a[6x6]
3. member force — nodal displacement: f = (ka)x, ka[6x6]
4. stiffnessin global coordinates: ki= a’ka, ki[6x6]
5. define LM matrix, paste to totk, LM[6], totk[ DOF,DOF]
6. formload matrix p, p[DOF]
7. solvexforp =totk x, x[DOF]
8. solvef=(ka)x
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Fig.2 Matrix analysis procedure
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Fig.6 Graphics of event curvature and moment
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Fig.5 Rigid frame model

Table 1 Member forces
dof/element 1 2 3
1]kN -5.35 0.00 5.35
2|kN 10.00 | -5.35 | 10.00
3|kN*m| 7.77 | -4.18 418
4|kN 5.35 0.00 | -5.35
5(kN -10.00 5.35 |-10.00
6/kN*m| 4.18 | -4.18 1.77

(2) ZERFRIRRIT

FEATE 7 VA ] B & HEFRADIC 5 2 CHILRICR T 5
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Fig.7 Event and path of hysteresis
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(1), FERIEFRQ2), AEEERG), kEG)IRE, 04
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Fig.8 Model of 4 nodes, 7 elements, 10 dofs

Example 2

M UE RS2 VT, HEERIT 2 BRT 5.
Fig.8 2R A Loz, WM E TEx D &, 5EE8
i, 7EFE, IHHREOMEICZR S, Figslolh~5
L, AfRL, 4EEHE, ABHRERHTZITMb S TV 5.
4D E B2EICR > TWT, BEEEXIZPrT
b5, BINSNZ4BFRIIEEEERO U IZRIC 2
STWA. LMITAIERIRIC/R L. B2 bz,
WOV TR, RRME, MWEREICRK T
ZENL, WEIFE Y e v s T A&V LiETable 2,
Fig9D XS IZRtHE &N 5.

Table 2 yield and max points

event theta(rad) [M(kN*m)
column initial 0 0
yield 1.26E-06| 6.43E+01
max load | 4.81E-03| 1.08E+02
failure 9.60E-03 0
beam initial 0 0
yield 1.09E-06] 1.72E+01
max load 1.02E-02| 2.54E+01
failure 2.04E-02 0

column

beam

Fig.9 M-0 of inelastic element
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Fig.10 (a) Global force displacement
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Fig.10 (b) Element force deformation
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1
= —1n +IC,b3=—m+At —L—l ¢
BAC B TR (Zﬁ )“
kK =kt Lcevr—L _m
PAL B(A1)?

A
Ap= Ap+bix+byx

Ax =

~ =~

6.
Aghm bl i K 1] 3
= ot TRt ( Zﬁ)x

Kl Ap—cAx—kAx

m
S x=x+Ax,x=x+Ax,Xx=x+ Ax
9. Au=Ax,Af = kAx,

10 yu=u+Au,f=f+Af
11. 4-10 repeat

Fig.11 Elastic SDOF step

(3) EhebfE 4
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AR O A 2 5512 L CENREFBIMR 2 KR
T 5.

Example 3
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Fig.12 Elastic response
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A A : .
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5 Ax= k\ Ap
6. . 1 . N e
=L ax—Zisar(1-L
Ax AT X ﬁx+ ( 2/j)x
7. Af=m\ (Ap — A% — kAx)
8

T X=x+Ax,x=x+Ax,x = x + Ax
9. Au= aAx,Af = (ka)Ax,

10 y=u+Au,f=f+Af

M. k=k)

12. 3-11 repeat

Fig.13 Inelastic MDOF step
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Example 4
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Fig. 14 Inelastic element force displacements
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Fig.15 RC column with isolation bearing

Example 5

TARFEIT, HBOBRMERREHIIZRE KD
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HRIEHRME X Table 3, Fig 160D X 9 7 JER R 2 4

E L7z, EERIIRRMMED L XDOERO2EE L
7.
Table 3 Element event
event disp(m) S(kN)
bearing initial 0 0
yield 0.025 1140
max load 0.231 2582
failure 04 0
event theta(rad) |M(kN*m)
column initial 0 0
yield 3.27E-06 27000
max load 0.00654 27000
failure 0.01308 0

shear(kN)-dislocation(m)
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Fig.16 Inelastic elements
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Fig.18 Element force displacement
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Fig.19 Element response for bearing and base
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Fig.20 Response with +150% intensity
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Fig.21 Five story building model
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Z OO EMZAERIX-61mm, = FE O R KKFEEN
1£105.5mmTdH 5.

Table 4 element event [kKN,m]

event x(m) 5th |4th |3rd [2nd [1st

initial 0 0 0 0 0 0
yield 0.0076] 118[ 194| 254{ 297| 323
max disp [ 0.0305| 118] 194| 255| 298| 323
failure 0.061 0 0 0 0 0

—

Fig.22 Inelastic shear elements
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Fig.23 Dynamic performance at 5 story shear
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Fig.24 Dynamic performance with +100% intensity
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