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| FUSH-OVER METHODS

I:apacit_l,lT Faintz TDemandT Detailz T Spectra

NN EEN EEE EEE S B RS S S . . . .

Sel parameters on this page.

Prezz Plot to draw demand curve.

— Method

Plot |

& FEMA 440 Linearization
" Capacity Spectrum

" Coefficient [Displ Modification)

S5ee Details
page for
additional
data

— Rezponse Spectrum [zee Spectra page)

spect — -

Scale factorzg Sa I'I.2 IT I'I

=12

— Deflected Shape for Base Shear Demand
" Mode Shape [mode with largest base shear factor)

Mode no. = |1_ Baze shear factar = |.5509
% Shape at Curnrent Step, FEMA 356 Formula
~ Shape at Current Step, Altemative Formula

 Linez of Conztant Period

 Vertical & Radial
Thiz affectz anly the senstivity infarmation.

— Properties at Trial Pointz

Te[zec] Mu  Alpha®

Beta® does not include elastic damping.

Teff

Beta

(=S B T R
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Earthquake Performance Level

— Fll]l:v Operational Life Safety Near Collapse
Operational .
Frequent
E Earthquake
3 (43 year)
E‘D Serviceability
= Earthquake
a (75 year)
o
'ﬁ Design
S Earthquake
S (2/3MCE)
)
= Maxi
= Maximum
Earthquake
(2400 year)

F-------------------------1
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Mz 78 =

A= EA TALE A F
21MPa ©|s} 1.2
2AYE 4HBE
24 ~ 40MPa 1.1
300MPa ©] 3} 1.25
o] SR v 350 7 400MPa 1.1
N A 500 ~ 600MPa 1.05
700MPa 1.0

— Tension Stresses
Fy 440000
FU |&16000

— Tension Strains

DU |0.05
D= |01
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COMPOMNENT PROPERTIES

Materials

Compound

[

Crass Sects.

-2

T Strength Sects T
I

Elastic T
Type IFE b4 Bearn, Concrete Type

il New[ gl

NameIBW d

Text for filker,
é Purge |Haname ||— Filter |
Length Unit |m Farce Unit kM

Statug ISavE\:l

Symmetry
’7 o Yes Mo
Strength Lozs

® Yes (" Mo

Inelastic

Choose type and name to
edit an existing component.

Close Eraphl Plot Lnnpsl Save bs | Delete |

- Use Cross Section

Shape of Relationship
i E-PP % Yes
& Triinear Mo

Deformation Capacities
™ Yes { Mo

[ ]

i~ Cyclic Degradation

" Mone
Upper/Lower Bounds @ YYULRX
’7("‘(38 (;'Nu—‘ © YRed

| Export Components
Import .. |

Import Components

* Selected components of this type.
&l components of all types.

8.00E+01
6.00E+01
4.00E+01
2.00E+1
o

-2.00E+01
-4.00E+01
-6.00E+01

-5.00E+01
-1.00E-02 -5.00E-03 5.00E-03 1.00E-02

r Deformation Capacities T Cyelic Degradation T Upper/Lower Bounds ]

Elastic Stiffness Basic F-D Relationzhip T Strength Loss

1

Section and Di

r~ Cross Section

Camponent stiength, as a
multiple of section strength

—

Type IBeam, Reinforced Concrete Section

Hame IBT

- Section Dimengion

Ay 2

Az 3
o
—

E
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Performance Based Design

}/

Damping [%] Period Ratio, T/T1  Damping %
200 Point &, (0.2 258
F.oo FointB 0.9 25
E.00 =
500
400 If the damping wanation iz not OF,
' cloze the graph and try again.
200
200
1.00
Alpha = |To be found
1]
05 050 075 1.00 1.25 T/T1 Beta = |To be found

_ Qo

Coligh Osmping T = 8o e,
/ - 2o z
=

AN
N\ =N
4 x Y
< - ey priportioed e ping
~C
_ - - ™ — .‘{’\-—3 mass )?Wpdr'&rm‘vf Mf}hj

7
Lo
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Scaled Acceleration (g) Scaled Acceleration (g) Scaled Acceleration (g) Scaled Acceleration (g)

<770 X[EIm}>

Scaled Acceleration (g)

Scaled Acceleration (g)

Scaled Acceleration (g)

0.2
@ —_— KBC-SD x13
0.1 s ——— KBCS,
© — X-di,
2 ——— Y-dr
0 g SRSS
é Response Spectrum
0.1 ‘§,
(a) Acceleration time history &
na ot Scale Factor = 1.57
! T
@ i —_— KBC-SD x13
508 i —— KBCS,
s | — X-dr.
D 06 | ——— Y-dr.
@ !
38 | SRSS
|
é 04 | Response Spectrum
0.2 i 38
" . " @ 0.2
(a) Acceleration time history &
oa . Scale Factor = 1.27 |
0.4
@ —_— KEC-SD x13
02 g KeeS,
kS — X-dir
< o0s Y -dir
0 g
< o4
E
-0.2 k=l
N " " @ 02
(a) Acceleration time history &
na . Scale Factor = 0.84 N
i
3 ! —— KBC,x13
!
5 0.8 i — KB(}SD
s ; — X-di.
2 06 | — Y-dir.
@ !
S SRSS
; 04 esponse Spectrum
g
O« -0.14(g) Acceleration time history &
nn Scale Factor = 1.14
3 —— KBC,x13
5 — KB(}SD
s — X-di.
ko — Y-dir.
@
S SRSS
; onse Spectrum
-0.2 g
(a) Acceleration time history &
an Scale Factor = 1.55

o
=

°

3 ——— KBC-§,x13
02 §°° — KBCs,
s — X-di.
3 06 — Y-dr.
@
0 g RSS
; 041 (b) Response Spectrum
02 ' 021g g o2
(a) Acceleration time history &
04 Scale Factor = 0.69
Iaary n an &n n 1 2 2
1
C] ——— KBC-§,x13
s 08 ——— KBCS,
s — X-di.
2 o0s — Y-dr.
8 SRS
< o4
I
g ol
&

(a) Acceleration time history
Scale Factor = 1.29
0 20 40 60

°



Scale Fa

Event Year Station M
ctor
Northridge-01| 1994 Camarillo 6.69| 1.57
Spitak - Arme| ;¢ Gukasian 6.77| 1.27
nia
Iwate - Japan| 2008 Iwadeyama 6.9 | 0.84
Taiwan SMA
RT1(45) 1986 SMART1 C00 7.3 1.14
Chuetsu-oki-| 507 | Joetsu Kita 68 | 1.55
Japan
Chuetsu-oki - 2007 Kawamshl' Izumoza 6.8 0.69
Japan ki
Taiwan SMA
RT1(45) 1986 SMART1 105 7.3 1.29
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DEFLECTED SHAPES
Plot Scale and Type Limit States

Limit States to be Considered

" Mone € Al defomations and senaths
& 4l deformations (4]
" Group (see Limit State Groups task)

DRIFT =

Color Group for Usage Ratios
£1 2 €3 4 €5

—
Min. Ratio = |0.0 04 06 o |1

You can changs these ratios if you wish

Click to move yellow Time= [17.2

line to desired point.
Close Plot
il

Animate if desired

R

Slower

Ji Faster

Distance to view point (muliple of mas. dmensian]
FA 2 @3 |C5 ¢ i |3
AT Cikinfigues T o7 View
H2 .- orenterangles .,V )

S e,
=) Standard Views

L Vande Wi Basic | Plan
1 view | Hi angle!ﬁi M| Hz

Series | modal

=] 8| cae[r1-11v oy

-5 8| & |

A

g1
L
Nl
W
[LH
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Performance Based Design
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Performance Based Design

@ =X Fiber 2 &

5 | Fibers T Maritored Fibers T Crraw Section T Out-0f-Plane T Motes

STRUCTURAL FIBERS

AN Il Il I I D B B B B B B
CONCRETE I
Material Type |Inelastic1D Concrete Material jg

M aterial Mame |24MF'a ﬂg I

‘wiall Thickness |03 Mo, of Fibers |8

123 456 7 8 910 1112 13 14 15 16
Relstvewidh [1 1 1 1 1 1 1 1 10 1 1101

Specify factors for relative tributary widths. Go to Draw Section page to show fiber.
STEEL

Material Type |Ine|astic Steel Material, Non-Buckling j =

I Material Name | 400MPa e =

Specify area az % PERCENT of concrete area © Effective thickness
Percent or thickness 01 Mo. of Fibers |8

1 2 3 465 6 7 8 810 1112 13 14 15
Relatvewidth [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

I S S S .

------Aﬂ------
sis

K L

Fibers are
Axiz 3 nurnbered
from edge [K.

J

Propetties depend on whether section has FIED or AUTO fibers.

232/ E9 HAYRAS Y

Smehsalfbens | ModoedFbes | Diew Section |

HNEHO = K*'Oﬂ HIH=

Ol 24 £
H =

— & O

& 7 & 310 1 12 13 14 15 16

Material Type =

Matrsial Mame s [



Performance Based Design

Q=Z3Z|E M= HlUY ZE NE

| COMPOMENT PROFPERTIES 0
[ Inelastic T Elastic T Cross Sects.
Materials T Strength Sects T Compound -5.00E+03
IR pappTppppRRpa
. -1.00E+04
i Type Ilnelastic 10 Concrete Material ;I B |
E 7(* New[] Choose type and name to -1.50E+04
. edit an exizting material, g |
. -2.00E+D4
i MName |24MPa =
.IIIIIIIIIIIIIIII|IIIIIIIIIIIITéh&Td[TméEIIIIIIIIIII _2EDE+D4
. . -1.00E-02 -5.00E-03 0 5.00E-03 1.00E-02
Lemglin U L Foes Ll | L e R R R R R R R R R R R R R R R CR R
Statuz |Old property set. Checked. Mot yet saved. f Cyclic Degradation T Upper/Lower Bounds ]

B azic Relationzhip T Strength Logs T Strain Capacities

Cloze Graph ‘ Save ‘ | UnChange |

Shape of Relationship Tenzion Strength

F = stress. D = strain.

o . . .
Pozitive Tension Streszes Compression Stresses =

i~ EPF i Yes
E—— Fy Fr [24000

* Trilinear = MNao
Stiffness, KO FU FU |26400

Moduluz, E |2.6985E+07 ) . H . .
f* Yez 1 Mo Tenzion Straing Cornpreszion Straing —w

Strain Capacities

KHAKO Pos = —— :
Strength Logs Cyclic Degradation bu DU 0.0013 r
5 Ve €1 Ho = i KH/KD Neq = [0.088 ox ox ool :
Upper/Lower Bounds LA
™~ Yes & No YR+
Import Components T Export Components

v Selected components of this type. T
" Al components of all types.
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Performance Based Design

@ E2o Mz HUY 2E HE

|  COMPOMEMT PROPERTIES
r Inelastic T Elastic T Cross Sects. 6.00E+03
M aterialz T Strength Sects T Compound 4 00E+05
AassEEsssssEEssssEEEEsssEEEEsEsEEEssEEEEEEsEEEEEs)
E Type Ilnelaslic Steel Material, Mon-Buckling LI = |E 2.00E+05
. Chooze type and name to - 0
E .?( | New[] | edit an exizting material. = |:
i MName | 400MPa |3 ||-2o0es
= ---------------------------Tém-farnmt-e?.-----------I
= | Furge | Rename — Filter 400805
] ] S.00E-02  -2.50E-02 0 2.50E-02 S.ODE-02  T.S0E-02 1.00E-01
Length Urit | Force Uit [k~ B B B F R B E RER F R E E R F R FE B B
Statuz |5aved. f Cyeclic Degradation T Upper/Lower Bounds ]
Basic Relationzhip T Strength Lozs T Strain Capacities
Cloze Graph | Flot Loops | Save bs ‘ ‘
F = stress. D = strain. MEEEEEEEEEEEEEEEEENQ MEEEEEEEEEEEEEEEEENQ
shape of Relatioriship Pozitive o Tension Stlesses—i a Compression Stressesi
C E-PP = : i :
= - i pr [440000 P 5 Py 440000 3
% Trilinear . il o= 3
Stiffress, KO = FU |E1EO00 o FU [450000 :
Symmetry Strain Capacities Modulus, E [2£+08 E ' E o
™ Yex ¢ Mo f¢ Yex Mo ’ - ——= a1 Compression Strains —2
KH/KO Pos = [0.018 3 1E oo &
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o 2AX|Zlotel {7

%8 of
m 2 X[V Fof 4E =F
Earthquake Name Year Station Name Magnitude Mechanism Vs30 (m/sec) | Scale Factor
1 Loma Prieta (USA) 1989 Piedmont Jr High School Grounds 6.93 Reverse Oblique 895 1.48
2 Loma Prieta (USA) 1989 SF - Pacific Heights 6.93 Reverse Oblique 1250 1.29
3 Loma Prieta (USA) 1989 SF - Rincon Hill 6.93 Reverse Oblique 873 1.38
4 | Northridge-01 (USA) 1994 Pacoima Dam (downstr) 6.69 Reverse 2016 0.31
5 Kocaeli (Turkey) 1999 Gebze 7.51 strike slip 792 0.62
6 Kocaeli (Turkey) 1999 Izmit 7.51 strike slip 811 0.48
7 Chi-Chi (Taiwan) 1999 CHY102 7.62 Reverse Oblique 804 2.28
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& 02
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o H|MYE SH(AZH0|=H)dA
o 2SUYA o " mu+cu+ku=p(t)
HNE mi+cu+ fs(u,u)= p(t) mmmmp K'u=p(t)

® X[ A &
« A|ZtZS 2™ (Time - Stepping Method) interpolation= AH&95H0
« B 7IE 8 (Average Acceleration Method) O 2= HAQ| interpolation2 2
« M7 B (Linear Acceleration Method) H 2f
» Newmark Method - MEsiA L S Yot HEH = o

U, = U, +[[A-y)At]u, + (AL, -
Uiy = U; + (AU, +[(0.5- B)(At)* T, +[B(At)° 1.,

y=—,F= : Average Acceleration Method

: Linear Acceleration Method
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