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Step 1. Define material properties.

midas Gen Training Series

'Material Data ﬂ
General @
Material ID 1 453
—\ Elasticity Data
<3> Type of Design Bzl
Standard | ASTMIS) -
I DB BE 5
’ Concrete I
Standard
Type of Materlal Gl
@ |sotropic Orhofrapic 0
Steel
Modulus of Elasticity : | 1,9395e+008| kM/m=
Paoisson's Ratio 03
Thermal Coefficient | £ 50002-006 1/[F]
‘Waight Density 1109 kN /e
[T Use Mass Density: 7861 kN/me/g
Concrete
Madulus of Elasticity | 0.00008+000) K fme
Paisson’s Ratio ]
Thermal Coefficient : | 0.0000e+000 1 /[F]
Weight Density 0] kh#rme
Usze Mass Density: 0 kN /rredg
Plasticity Data
Plastic Material Name
Thermal Transfer
Specific Heat 2 0 Btu/kM-[F]
Heat Conduction 0 Btu/m hr-[F]
Darmping Ratio . 005
@ OK  |[ Cancel |[  Apply |
i )

Linear Time History Analysis

1. Properties > Material > Material Properties
2. Name: A53

3. Type of Design: Steel

4. Standard: ASTM(S)

5. DB: A53

6. Click [OK] Button.
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Step 2. Define section properties.

. Properties > Section > Section Properties

Section Data [
DB/User I Walue } SRC } Cnmhinedl Tapered} Cnmpnsiiel ' . ( )
Section 1D 1 lI H-Saction 3. Sect. Name: W18x97
Mame WI8x37 © User @ DA H
4. Click [Apply] Button.
Sect, Mame FS —— 3
Bult-p Secion e 5. Sect. Name: W14x109
DEB/User ] Value | SAC | Combined | Tapered | Composite |
AIBCINUS) Eestm® B II H-Section v] 6. Click [Apply] Button.
Name W14X109 Elser  ® 0B .
7. Sect. Name: W6x20
H 0,47244 m -
Bl 025154 m — e .
w10 m Built-lp Section 8. Click [OK] Button.
11 0,022098 m
522 E u T Section Data =5
m
rl 0 m DB/User 1 Value | SRC | Combined | Tapered | Composite |
re 0 m
0552 | m Section D 3 II H-Section ']
0, 37084
W0 | m L2 Ouser @08
. m
[¥] Cansider Shear Deformation,
. . 0,021844 m
[T1Consider Warping Effect(Tth DOF) Sect, Name -
Ofiset : Center-Center v 0 Bulli-ln Section
: i D
0 m
1 m
[ Show Calculation Results,.. | [ OK ][ Cancel |[ Apply | AISC10(US)
Consider Shear Deformation, H 0, 15748 m
|| Consider Warping Effect{#h DOF) EB1 0, 152308 m
Oftset @ Center-Center e I m
=l
Bz 0 m
[ Show Calculation Results, ] [ [o[4 ] [ Cancel ] [ Apply ] 1#2 1] m
L al ] m
r2 0 m
Consider Shear Deformation,
[T Consider Warping Effect{7h DOF}
Offset ;. Center-Center
()
\ 8 Vi
[ Show Calculation Results, ~—"[ 0K ][ Cancel |[ Apply |
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Step 3. Create elements (1)

e [ 3 1. Structure > Wizard > Base Structures > Frame
Input | Edit | Insert | — “Input” tab
2. Distance: 8, Repeat: 3
No.| XCoord. No.| ZCoord. |[=
1 0 1 0 |ﬂ 3. Click [Add X-Coord.] Button
2 8 2 6 )
3 16 3 12 4. Distance: 6, Repeat: 4
4 24 4 _ i .
[l r 5. Click [Add Z-Coord.] Button
Distance Repeat  Distance Repeat
a m 3 = f m 4 =

[ &dd ¥-Coord, | [ Add Z-Coord, ]
[  Delete ®~Coord, | [ Delete Z-Coord, |
[T Show Dimensions

Redraw & Update Data

L x

[ Ok, | | Close | | Apply ]
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Step 3. Create elements (2)

Frame Wizard [ 28 1. Structure > Wizard > Base Structures > Frame
lnput  Edit | Insert | — “Edit” tab
2. Click [Generate Frame] Button.
Na. Start End |
11000 2 (80,0} L4 3. Beta Ang.: 90 Deg.
z 2(8.0,0) 3 (16,0,0) _
3 |3(16,0,0) 4(24,0,0) 4. Material: 1: A53
4 5 (0,06} 6 (8,06} .
5 |6(806) 7 (16,0,6) I8 5. Section: 1: W18x97
|  Generate Frame | | Delete ] | A
[ Show Elernent Mo, Beta &ng, 0 @ 90 Deg, <?D
Material 1 I =] | ]
Section 1 [TWTEReT ][]

Redraw & Update Data

L x

( Ok, | [ Close | Apply |




midas Gen Training Series

Step 3. Create elements (3)

Linear Time History Analysis

1. Structure > Wizard > Base Structures > Frame
— “Insert” tab

2. Insert Point: 0,0,5

3. Alpha: -90

4. Click [OK] Button.

Frame Wizard ﬁ
Input | Edit Inser
Insert Point
0,06
Fotations
&lpha Beta Gamma
-90 = 0 = 0 =
[¥]Merge Duplicate Nodes E]
[¥] Intersect Frame Elements E]
Origin Point
[] Show Ma, [ 1(0, 0. 0) -
A
L«
[ k. | | Close | 2pply ]
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Step 3. Create elements (4)

MNode BAENEGE Boundary Mass

Load

[Extrude Elernents

|’E Start Mumber

Elernent Murnber @ 32

Extrude Type

[Nude -» Line Elernent
Source Rernove
[Reverse 1-J
Elernent Attribute

T —

3 Matarial

] (T m—

Section :

2| 2: w1419 - E]

Beta &ngle : 90 » [Deq]

Mode Murmmber @ 21
@

v)

Fove

4

Generation Type

@ Translate (O Rotate ) Project
Translation

@ Equal Distance

) Unequal Distance

3

dw,dy,dz: 0.0.-5

Mumber of Times @ 1

Linear Time History Analysis

. Node/Element > Elements > Extrude
. Extrude Type: Node -> Line Element
. Material: 1: A53

. Section: 2: W14x109

. Beta Angle: 90

. dx, dy, dz: 0,0,-5

. Number of Times: 1

. Select all the nodes by clicking ‘&' .
. Click [Apply] button.

O© 00 ~N oo o1 A W N

C>}@wwmga&

T g 1te3t

1) %H (¥ | “w 1to20

[ Merging Tolerance

)

0=2k=
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Step 3. Create elements (5)

1. Node/Element > Elements > Create Elements
Mode EaEulEyd EBoundary Mass Load 2 Element Type: TI’USS
Create Elements =) ) 3. Material: 1: A53
[=] Start Murnber ————————
[Nude Number @ [ 4. Section: 3: W6x20
Elernent Murnber @ 54 [ .. . .
@) S — 5. Nodal Connectivity: 26, mid point between node 6
[TRUSS -] and 7
Z Ref.
-
y‘_\ Mz
M1

aterial
3 Mo, Marne
11 &53 - E]
ection
4 Ma, Marne
3|3 Whx20 - E]
Orientation
@ Beta Angle ) Ref, Point
) Ref, Wector
0 ~ [deg]
5 odal Connectivity —m—s
41, 26 [] Crtho

Intersect: [@]Node [ Elem [
Create Intersecting Modes
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Step 3. Create elements (6)

MNode FaEuEd Boundary Mass Load

[Creats Elements - () 1. Node/Element > Elements > Create Elements
[=] Start Murnber ———————— L
Node Number : 2 [ 2. Nodal Connectivity: 27, 41
Element Mumnber : 55 [

Element Type
[TRUSS -
Z Ref.
-
y\ Wz
M1
Material
Mo, MName
JT—
Section
Mo, MNarme
e —m
Origntation
@ Beta &ngle ) Ref, Point
() Ref, Vector
0 * [deg)

MNodal Connectivity —m———

a1, 27 [] Ortha
Intersect: [V]Mode [¥]Elem E]
Create Intersecting MNodes




midas Gen Training Series Linear Time History Analysis

Step 3. Create elements (7)

Create Intersecting Modes

Mode BAELERIE Eoundary Mass Load
1. Node/Element > Elements > Create Elements

[Create Elerments v][:]

B Start umber 2. Nodal Connectivity: 30, mid point between node 10
’7N0de Mumber : 43 [ and 11

Element Mumber : &7 [

Elernent Type

[TRUSS |

Z Ref.
-
y\'/ﬁz 20
M1

Material

Mo, Marmne

I —

Section -4

Mo, Marmne

TEX = — \v

Qrientation ‘h‘\ /-‘/

@ Beta Angle  ©) Ref, Point Fm

) Ref, Yector ’/IE/"'

@ 0 > [deal 6.403124 m ‘// /

Modal Connectivity ————= ] L

42, 30 ] Ortho . —’/IEV/ 14
Intersect: ¥ Mode [¥]Elem E] 15

10
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Step 3. Create elements (8)

Mode BAuEhid Boundary Mass Load

[Create Elements =[®) 1. Node/Element > Elements > Create Elements
Start Mumber ———— -
Edethrltumber 8@ 2. Nodal Connectivity: 31, 42
Element Mumber : 5§ (o)

Element Type
[TRUSS -

\"\
i

y‘\ Mz
M1
Material
Mo, Marne
| =
Section
Mo, Marne
; @
Orientation
@ Beta Angle ) Ref, Point
() Ref, Wector
0 + [deg]
Modal Cannectivity ————
42, 31 [] Qrtho

Intersect: [@]Mode [@]Elem  [...]

Create Intersecting MNodes

11
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Step 3. Create elements (9)

1. Structure > Building > Control Data > Building Generation

Building Generation |GGG 2. Number of Copies: 4
Start Node Mumber 43 [ 3. Distance (Global Z): 3.5
Start Element Mumber : 58 .
art Blemernt Humber = 4. Click [Add] button.
uilding Generation
Nurnber of Copies 4 |4 5. Select all the nodes & elements by clicking k! .
3 Distance{Global 23 3,5 m

6. Click [Apply] button.

Material Inc,

Column Section Inc,

Beamn Section Inc,

HEEARIP S

* % 1te57 -
Brace Section Inc, ’

Wall Thickness Inc,

Operations
@ | Add | [Modify| | Delete |

] Lo e Y s e |
BT AR CRNIE LR LRI 1

="\
%Tlﬂlk

Copy Dist{m) Mat Col, \N \‘I[N\
4 35 10 \|| \‘||§ I\
v .Nl"//i
CECD
Tl
- WL |IN|IN|
| Building Generation Table ‘INl
V] Caopy Mode Aftributes
Copy Element &itribute:
.Cnpy Building Attributes

Merging Tolerance

O[ Apply || Close

12
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Step 4-1. Assign story data.

Story Data (S|
Ground Lovel 2. Click [Auto Generate Story Data...] Button.

0 m [
Module Name Story Name Level(m) Height{m) Diaf)ll?r‘:xrgm - 3- CIiCk [O K] Button.
4. Click [Close] Button.

5. Click ' in the “Frequently used” toolbar.

-
Automatic Generation of Story Data =5 T
lnselected List Selected List Structure <5>

Mo Level Mame Level Height
1 I in ismi
@[Amuﬁ erate Story Data,., | [ |

1. Structure > Building > Control Data > Story...

*

=
=

Ly ry
T
=]

moo
wow
Moo

I
e
[=r IS NI )
=
m
]
w
]

' Structure Base :
5F 155 35 B g Y y
Roatf 19 0 Type Structures = | Data.. = = ding Gen StCr_‘, (F10} |

|'I‘ Auto Wall ID Generation...

I
|

[¥]Include Seismic Accidental Eccentricity : 5 % of Plan Dimension

‘

@ Include Wind Eccentrichy : 18 %of Plan Dimension % |\«/‘/i&’|\

. (3) =oe=n . > qml\ll\
wa R L

N\ Vi

Tk
("story Datz | % | : -—J"’; iNl‘\‘llk‘\ oof
G[:'ound Level — % //}%:\;wl’:}]lﬂu: .
Ba:l:duleName Rm{smry Name Level{:l:m Heighl{r::m Cms‘de?ia?":;;m E % ”\“I%&I‘ F
Base 5F 15,50 3.50 | Consider ..-— \!|IN
Base 4F 12.00 3.50 | Consider | -llk F
e e . \\|I: Al
= Base 1F 0.00 5.00 | Do not consider k —
]| be
S[rI\Story £ Wind £ Seismi ] « 0 E
[ Auto Generate Story Data... | | Define Module.., ] (43

13
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Linear Time History Analysis

Step 4-2. Assign boundary conditions.

MNode Element QELILGGELE Mass Load

[Suppurts v]E]
Boundary Group Marme
[Default v] E]
Options

i@ A&dd ) Replace () Delete

Support Type (Local Direction) @

1. Boundary > Supports > Define Supports
2. Check on “D-ALL”

3.Clickon £§ .

4. Plane: XY Plane

5. Z Position: 0 (Click any node whose Z coordinate
Is zero in the Model View. Node No. 21 to 40
are selected.)

6. Click [Apply] Button.

F.
iy

e
!

%RFDJY jEIE:I*EHTElZE@'ﬁE?lﬁﬂl%z.l.a*l@ﬁg 21te40 S
. X Dz /// |I\
FI;Z -Hi et Plane & Volume Select-(Model View) M /"/WI\I/%,JI&#//‘-/#NI\

; Plane | Volume | f//ﬁlk/ff/f;ﬂgg%’i’){i@“k
D-aLL ) 3 Paoint —— = "'._._:_ 1 ?__’;._'5";—’// .
(2: o o 0 4 ) exvrime OxzPane ©vZPine /;/T/’I\/il?g\‘]l’ i’;%’f’@[; Roof

5 ZPoson 0 m \\ _k%;"?;—;/f: N 'N %‘f
[F1R-ALL Y - y
O O O %% %i = =
R R Rz R

A e 5-’ —— \\ ,
@ [ apply ] [ Close ] [ Apply ] [ Close v \\ \g
- \\
N

14
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Step 5-1. Define static load cases.

Static Load Cases ™5 1. Load > Static Load > Create Load Cases > Static Load Cases
@ Neme  : DL 2. Name: DL, Type: Dead Load (D)
Tvpe . |Dead Load (D} v] .
Description 3. Click [Add] Button.
No | Name Type — E 4. Name: LL, Type: Live Load (L)

» 1|DL
2|LL

Live Load (L) 5. Click [Add] Button.
6. Click [Close] Button.

m

@

15
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Step 5-2. Assign self weight.

Mode Element Boundary Mass 1. Load > Static Loads > Structure Loads/Masses
(Self Weight ~][.. > Self Weight
Load Case Mame 2. Load Case Name: SW
@ DL =) (] 3. Self Weight Factor, Z: -1
Load Group Mame .
Defaul oim 4. Click [Add] Button
Self Weight Factar 5. Click [Close] Button
g2 Hat. Y
4 4
H ' Telge. 2
X
%
y
®
Load Case = % £  Group
oL 0 0 -1 Default
| 1 | 3
Operation
@ [ Add | [Modify | [ Delste |
or=

16
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Step 5-3. Define floor loads.

) 1. Load > Static Loads > Initial Foreces/Misc.
Floor Load Type

Floor Load Type Mame & Description > Deﬁne Floor Load Type...
@ Marne Retall .

Description 2 Name: Retall

FloorLoad & Load Cace 3. Load Case: DL, Floor Load: -2.4
@ Load Case Floar Load

1 24 [)K/ms  [Sub Beam Weight 4. Load Case: LL, Floor Load: -4.8
@ 2. 48 () kN/m:  [F]5ub Beam Weight

3, [NONE -0 .| kNAme Sub Bearn ‘Weight . || k A B n.

4 0 | kg Sub Beam Weight 2 e [ dd] Lo

B MOME - |0 | kNS Sub Bearn Weight 6 CIle [Close] Button

6. MOME - (0 | kA Sub Bearn Weight ) )

7. MOME ~ (0 | kNS Sub Bearn “Weight

8. MNOME ~ (0 L kM me Sub Bearn ‘Weight

( Define Load Case.., ]
:5>
Mame i fidd

Description -
b | Retail | Vodiy
*

17
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. 1. L Assion F L
Step 5-4. Assign floor loads. @ oad > Assign Floor Loads

2. Load Type: Retail
(Assian Fioor Loads =l® e T = E@| Fi 3. Distribution: One way

Load Group Name 4. No. of Sub Beams: 2
| Default v | E ) )
@ Floor Load Type Actve ety [ 5. Sub-Beam Angle (A2): 90
! i — ) Current UCS Plane @ Stor . .
Load TS‘IDE [:] -;:,-Nameclt Plane ()] Gtrouyp 6. Unlt Self Welght 10
@ Distribution: ) Boundary Group ) Load Group
Load Angletal:: 0+ [deg] e 7. Check on “Copy Floor Load”.
[ Exclude Inner Elem. of Area _ . .
Allowe Polygon Type Unit Area éEnf 8. Distances: 4@35
¥ 9. Click on |&%
Lo © Flaor © +thove @ +Below O +Bath 10. Active |dent|ty Story, 2F, +Below
L [ Activated object only . .
L 3 @ [ Active I [ Active + I [ Inactive + I 11. CIICk [ACthG] button.
, ,
Unmodeled Sub-Beam { 12. Click on “Nodes Defined Loading
it i Ul Bezons - Area” first and click node No.
S EEE G R @ 17,1,4,20 and 17 consecutively.
Lnit Self weight: 10 kN/m

Load Direction & Projection

Load Direction @ | Global £ -

Frojection : 1 %¥es @ Mo

Description:

Modes Defining Loading Area:
17, 1.4, 20,17

[¥] Copy Flaar Laad
Bis Ox Dy @z

Distances: 4@35 m
{ Example :© 5 3. 45, 3@50)
[Tl Convert to Bearmn Load Type
[ Apply | [ Close |

® OO

ey R,

¢

2
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midas Gen Training Series

Step 6. Create mass data.

-
Structure Type

1. Structure > Type > Structure Type...

==

2. Convert Self-weight into Masses:
Convertto X, Y

3. Click [OK] Button.

4. Load > Static Loads > Structure Loads/Masses
> Nodal Masses > Load to Masses...

5. Mass Direction: X, Y

6. Load Case: DL, Scale Factor: 1
7. Click [Add] Button.

8. Click [OK] Button.

9. Query>Story Mass Table...

Structure Type

@ 30 () =-ZPlane ) %¥-Z Plane (1 2-% Plane () Constraint RZ
Mass Control Parameter
@ Lurmnped Mass

[T1Cansider Off-diaganal Masses

[T1Cansidering Rotational Rigid Body Made for Modal Participation Factor

) Consistent Mass

Canvert Self-weight into Masses
) Convertto %, ¥, 2 @ Convertto =, %

@

) Convertto Z

9,808

Initial Temperature 0

m/sec:
[F]

Gravity Acceleration :

[T1 Align Top of Beam Section with Floor (X-Y Plane}) for Panel Zone Effect / Display

[] &lign Top of Slab{Plate} Section with FJ =¥ Plane) for Display
3 [ 0K ] [ Cancel ]

=)

& Convert self weight
into messes

Loads to Masses

Mass Direction

A
I\ :

@ ®©Y oz %E =
@uy OY.Z % Z \%ﬂ e \% % [ Model View” [ story Mass x |
| bg i T ional Mass Center of Mass.
B i St e | ol - - Rotational Mass
e Story m) X-Dir -Dir (kNig-mF) X-Coord Y¥-Coord
= n ¥
Load Type for Converting E &v,ﬁ‘j = (kNig) (kN/g) (m) (m)
Use Ground Level : OFF
V|Modal Load = |
B Load & i \ Consider Mass under Ground Level : ON
eam Loa - k% = » | Root 19.0000 | 37399484538 | 37399484538 42857 2475 12 0000 11.9975
Floor Load e - Ly 5F 155000 | 379.99305177 | 379.99305177 43731.4900 12.0000 11.9850
[/]Prassure (Hydrostatich & g \ 4F 12.0000 379.99305177 43731.4300 12.0000 11,9950
3F 8.5000 379.99305177 43731.4900 12.0000 11.9950
Gravity :  9.806 m/sec? ! .i S 2F 5.0000 38248262107 441027113 12.0000 11.8845
; 1F 0.0000 0.00000000 0.0000 0.0000 0.0000
Load Case / Factor [;i = 189646662176
(oL E CALCULATION OF EQUIVALENT SEISMIC FORCE
Load Case [:] Stary Level Translational Mass
Scale Factor @ | - (m} X-Dir v-Dir
< \ Roof 19.0000 0.00000000 0.00000000
SF 15.5000 0.00000000 0.00000000
LoadCase Scale Add
7 4F 12.0000 0. ]
DL | N 3F 85000 0 0
Modify oF 5.0000 0.00000000 0.00000000
1F 0.0000 8.49777569 849777569
Delete Mote: The above additional masses represent masses in between two adjacent stories or on the nodes released
from the fioor rigid diaphragm by *Diaphragm Disconnect command. For static seismicanalysis=the masses between

two adjacent stories (ie, masses on columns, braces & walls) are proportionally distributed to upper/lower stories
based on their vertical locations. For dynamic analysis, however, floor masses and masses on vertical elements
remain at their original locations.

Remove Load to Mass Data

& Convert dead load
into messes

0K ] [ Cancel |

19
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Step 7-1. Define time history load case

Add/Maodify Time History Load Cases ﬂ1
General 1. Load > Seismic > Time History Analysis
<2: BemeR] 7% Description : Data>Time History Load Cases...
Analysis Type Snalysis Method Timne History Type
@ Linear © Modal , @ Transient 2. Name: TX
) Monlinear © g;rpft Integration ) Perindic
— 3. Enter all the data referring to the left dialog.
End Time : 20 fsec  Timelncrement: 0001 |5 gec
Step Mumber Increment for Output @ 10 = 4. CI|Ck [OK] Button_

Order in Sequential Loading
[(15ubsequentto @ Load Case
Initial Elernent Forces{Tahle)

Curnulate DAYAE Results keep Final Step Loads Constant
Darmping
Damping Method : |Modal -

Direct Specification of Modal Darmping
Damping Ratio for &ll Modes @ 0,03
Modal Damping Overrides

| »

Mode Damping Ratio

m

1

Tirme Integration Parameters
Mewrnark Method @ Gamrma |05 Beta |0.25

@ Constant Acceleration Linear Acceleration Uzer Input

Monlinear &nalysis Control Parameters

Perform [teration Iteration Contrals, .

@ [ (a4 || Cancel || &pply |

20
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Step 7-2. Create time history function.

(ime History Functions (S| ) ) ) ) )
( > >
e Fotor Pt o (2 1. Load > Seismic > Time History Analysis
Data>Time History Functions...
2. Click [Add Time Function] Button.
[ Cose 3. Click [Earthquake] Button.
rJﬂuj|jf’Ma|:Iifj.'.v’"Shnw Time History Functions u 4_ CI iCk [O K] Button_
Function Marme Tirne Function Data Type ;
@ MNaormalized &ccel, ) Acceleration () Force ) Moment ) Mormal 5. CIICk [OK] Button.
Gravity Graph Options
[ Impart ] [Eanhquake” Heel Drop 56 . [7] ®-axiz log scale
= = a . s [] ¥-axis log scale
Time Function | » OFFT
(sec) () o
1 1
0.8
0.8
L:: 0.7
|5 e Generate Earthguake Acceleration Record ﬁ}
Z 0.5
%o r 1
T oo Earthquake : Add/Modify/Show Time History Functions [
8 oz
= 0.n 19..1["' El CEntrD SitE, 2'I,||:| DEQ Function Name Time Function Data Typ_e - ) -
o Elcent_h @ Mormalized Accel, ) Acceleration ) Force ) Moment ) Maormal
b ° e . . Scale Factor Gravity Graph Options
n ,":".I'I'Il:llltl.llje Scale 1 Time Scale [ Import | [Earthquake| [ Heel Drap | @ Scale Factor 1 $H6  mieect [ %-axis log scals
Do SRE Function | » ) Maximum Value 0 9 [C'-axis log scale
[ Generate Eatthquake Response Spectrurm,,, (sec) (@) | COFFT
1940, El Centra Site, 270 De 1] 00200 0.0052 051
Peak . 0,.3569 g Duration , 53,72 sec 2| 00400 0.0042 !
3| 0.0600 0.0032 0.22
4] 0.0800 0.0023 T 0 i
5] 01000 0.0017 =
f>1 5] 01200 0.0045 o o0 i
4 7| 01400 0.0073 g
[ |IT||:IK [ Ok J[ g 8| 0.1600 0.0071 & e f
a| 0.1200 0.0047 T -o.s |
10| 02000 00022 8
11] 0.2200 -0.0003 oz
12| 0.2400 0.0048 o
13| 0.2600 0.0100 o 5 10 15 20 =25 a0 a5 40 45 S50 55 &0
14| 0.2800 00143 | - Time (sec)
Description 1940, El Centro Site, 270 Deg
[ Generate Earthquake Response Spectrum, .. @[ (0] 4 ][ Cancel ][ Apply ]

21
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Step 7-3. Create qround acceleration.

Time History Analysis Data [N 1. Load > Seismic > Time History Analysis Data>
[Grnund Acceleration v] Ground Acceleration...
Time History Load Case Name 2. Time History Load Case Name: TX
TX - : L
@ | |l 3. Function for Direction-X: Elcent_h
Function far Direction-» .
@ Function Name : (Elcenich =) () 4. Angle of Horizontal Ground Acc.: 0
Scale Factor | 5. Click [Add] Button.
Arrival Time | sec .
Function for Direction-¥ 6. Click [Close] Button.

Function Marme : E]

Scale Factor @ ||
Artival Time (0 Sec

Function for Direction-2

Function Marme : E]

Scale Factar |1
Artival Time (0 Sec

&ngle of Horizontal Ground &cc,

@ 0 | [deg]

Case Mame Angle of Acc,
T 0

Operations

6 | Add | [Modify| |Delete |
(s)

22
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Step 8. Define eigenvalue analysis control data.

-
Eigenvalue Analysis Control

=

Type of &nalysis
@ Eigen Vectors
@ Subspace feration
) Lanczos

Eigen Yectors

@ Murmnber of Frequencies : 15 =

Frequency range of interest
Search From : 1] [cps]

To 1600 [cps]

4

Rermove Eigenvalue Analysis Data

() Ritz Vectors

Eigenvalue Control Parameters

Murnber of lterations : 20

LILANIR]ILd

Subspace Dimension : 1

Convergence Tolerance @ 1e-010

@r 0K ) [ Cancel ]

Linear Time History Analysis

1. Analysis > Analysis Control > Eigenvalue
Analysis Control...

2. Number of Frequencies: 15
3. Click [OK] Button.

Step 9. Perform analysis.

1. Analysis > Perform Analysis

23
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Step 10-1. Check displacement/\elocity/Acceleration.

1. Results > Time History > Time History Results > Disp/Vel/Accel...

[Fime Fistor Resols -l
[Time History Displ/MelfAcce @

Function

4 [ ModelView [ Result-[Time History Analysis(Displ/Vel/Accell]
D Dx Dy Dz Rx Ry Rz
Node | Load Dx Time/Step Dy TimefStep Dz Time/Step R TimeiStep Ry Time/Step Rz TimefStep
(m} (sec) (mj) (sec) (m) (sech ([rad]) (sec) (Irad]} (sec) (Irad]) (sec)
Time History Load Case Mame » 1
7 | TXMax | 0094467 58310 | 0.013166 63210 | 0000050 56450 0002570 7 5800 0.012011 58390 0004199 7 5830
[TX v] D 3 [ TXMax | 0.084467 58310 | 0.016797 75880 | 0.000052 B 1002708 53320 0012011 58390 0.004189 7 2880
4 TxWax | 0.084467 58310 | 0.050391 75680 | 0.000137 54810 [ITIE] 53350 0.013947 58390 0.004199 75880
Step [5 82 5 | TXMax | 0072064 58370 | 0054497 63210 | 0000172 58820 0006875 75790 0010777 58470 0004199 7 5830
J - 6§ | TxWax | 0.072064 58370 | 0.018168 63210 | 0.007438 58850 wo0zzaz 7.5800 0.009525 s.8280 0.004189 75880
7 [TxMax | 0.072084 58370 | 0.016797 75830 | 0.006801 52990 0.002459 53320 0.009525 s.8480 0.004199 75830
. : 8 | TiMax | 0072084 58370 | 0.050391 75830 | 0000158 53000 0007202 53350 0010777 58470 0004199 75830
Time Function |Elcent_h hd 9 | TxWax | 0.054065 66950 | 0.054497 63210 | 0.000138 ca780 0006882 75790 0.008088 66970 00047199 75880
10 [ TXMax | 0054065 66950 | 0018166 63210 | 0006023 58790 0002234 75790 0007149 56980 0004199 75830
11| TXMax | 0.054085 66050 | 0.016797 75880 | 0.006230 54600 0.002327 53390 0.007148 5.6980 0.004189 75880
12 | TXMax | 0.054085 66950 | 0.050391 75680 | 0.000742 S4570 0007220 53350 0.008088 66970 0.004199 75880
13 | TXMax | 0062917 66890 | 0054497 63210 | 0000121 66870 0006875 75790 0.009367 66900 0004199 7 5830
14| TWax | 0.062917 66890 | 0.018168 63210 | 0.000042 8830 0002754 75780 0.008073 66900 0.004189 7 5880
15 [ TAMax | 0.062917 & widas Gen
16 | TXMax 0.0682917 FPOST-FROCESSOR
17 | TXMax 0.071889 TH-DISPL/VEL/ACCEL
18 | TXMax | 0071889 RESULTANT
P . . 19 | TXMax | 0.071889
(-1} DIS|:I|, 1 Wel, 1 Aceel, 20 | TXMax | 0.071889 H-DIR= 7.843E-002
- - - 21 | TXMax_| 0.000000 WOpE= 123
22 | TXMax 0.000000 ¥-DIR= 6.613E-003
CDI’I‘IDDHEI‘ItS 23 | TXMax | 0.000000 NODE= 132
= = = 74 | TiMax_| 0000000
D DY 1 DZE Z-DIR=  4.202E-003
— — - i mm‘ :.DDDWD HODE= 112
=N =9 = ax 000000
L} va L} D\T'IZ .8} DXZ 27 | TXMax | 0.000000 COMB.= 7.971E-002
- - - 28 [ TXMax | 0.000000 HODE= 132
IEI DXVZ 29 | TXMax 0.000000 SCALE FACTOR=
30 | TXMax 0.000000 1. S0BE+001
Type of Display 31 TXMax | 0.000000
32 | TiMax_| 0000000
33 | TXMax_| 0.000000
Deform [L) [ Undeformed 3¢ [ TXuax_| 0.000000
35 | DiMax_| 0000000
Values Legend 3 Diilax_| 0000000
O [iLeg 37 [ DiMax_| 0000000
H 28 | T¥Mar N NOoono .
D Animate [:] <[+ [\Displacement £ Velocity £
Start Tire (0,01 SeC
End Time |20 Sec T T
Time Step : 5.082
MAX @ 132
Incrernent |01 SeC m : a
FILE: TIME HISTO-
H UNIT: m
Set DEfaL”t Tlme DATE: 11/06/2007
WIEW-DIRECTION
H:-0.483 f
g
[ Apply ] [ Cloze ]
Z: 0.259
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midas Gen Training Series

Linear Time History Analysis

Step 10-2. Check member forces

Time History Results

[Time History Force Diagram (v]@

1. Results > Time History > Time History Results > Force Diagram

(Beam/Truss/General Link)...

Function
f..._...] 4 m Maodel View, m Result-[Time History Analysis(Beam Force)] > [
. . Axial Shear-y Shear-z Torsion Moment-y Moment-z ol
Time HlStDI’B-' Load Case Mame Elem Load Part Force Time/Step Force Time/Step Force TimeiStep Force Time/Step Force Time/Step Force Timers|_]
(kN) (sec) (kN} (sec) (kN) (sec) (kN-m) (sec) (kN-m) (sec) (kN-m} (sec |
[T= | () : 1
Step | 5,82 - 1| ToMax 0.00 62610 3968 6.2840 0.00 62860 012 6.3370 0.00 58240 158.08 B
2 [ TXMax 0.00 6.2610 36.72 6.2850 0.00 6.2850 0.13 6.3320 0.00 6.2890 146.90 6
Ti Funct 2 [ TXMax 0.00 6.2610 36.72 6.2850 0.00 6.2850 0.13 6.3320 0.00 5.3360 150.08 B
ime Function |Elcent_h b 3 [TXMax 0.00 62610 3968 62540 0.00 62850 012 3370 0.00 62520 15475 &
3 | TXMax 0.00 6.2610 3968 6.2840 0.00 6.2850 0.12 6.3370 0.00 5.33%0 166.17 B
4| DXMax 0.00 62870 31.98 6.2780 0.00 62740 0.11 6.3370 0.00 6.2800 13037 B
4| DXMax 0.00 62870 31.98 6.2780 0.00 62740 0.11 6.3370 0.00 5.8420 135.50 5 |
5 | TXMax nidas Gen
5 [ DXMax POST-FROCESS0R
6 | TXMax TH-DIAGRAM (BN/TR)
6 | TXMax EE—
Components == MOMENT-y
§ _ _ 242.36
Fy o Fy @ Fz 7 [ DXMax
3 == 198.29
[ @ My » Mz J|[EaE: 154,23
9 | Txlax 110.16
! q 9| Txm :
Display Options ol 65,10
, \ 10 | DMax 0.00
Scale: 1,00000C | Mo Fill 1 e .
0 Line Fill 1; m: 65.10
9 Salid Fill 12 | TXMax -110.16
13 | TXMax -154.23
, 13 | TXMax -198.29
Type of Dizpla
Yp play 1: max -242.36
ax
CUmU'—”' D DDEfom D 15 | TxMax $CALE FACTOR=
15 | TXMax 1. 5ZEEE+001
[%alues [L] [¥]Legend [.J Rl
16 | TXMax
[[1Undeformed e
[ Animate (L) 17 | TXMax
) 18 | DXMax
Start Time 0,01 SeC 18 | TXMax
" 13 | DXMax
End Time |20 Sec ——
D> \Beam Force /
Increment 0,01 Sec —
Set Default Time Wt el
. . FILE: TINE HISTO-
Output Section Location p—
| Center J DATE: 11/06/2007
. ¥IEW-DIRECTION
Shs Max Min/kdax All . 1‘
G
apply Close Z: 0.259
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midas Gen Training Series

Linear Time History Analysis

Step 10-3. Create time history graph (1)

Time History ...

[ Define/Modify Function
Function List

Time History Analysis Data
[Time History Result Functior v]
Displ/Vel/éccel
| Name: 112-DX
£l
vel Mode Mumber: [112
Type of Result
@ Displ, o Wel, O Accel
Reference Paoint
@ Ground
) Add Ground Maotion
E 1 another Node
Components: D% -
Ho
E Time History Load Case
TH -
Ty ’ ]
Gral Included Mode Number
¥ al @ Al @ One |Mode 1
s
0 [ oK |[ Cancel || Apply
@ aximum CTECTYE
Min Freq, |3 »=1
Max Freq, |3q <=100
TS"DE[Time History Graph v]

’ Graph || Close |

Time History Analysis Data _

[Time History Result Functior v]

Define Function

@ Graph Function
) Step Function

\Displ/Vel/dccel by Stary |
[ Add New Function |

Function List

Mame Type

[ Back || Modify | [ Delete

©
@

. Name: 112-DX

. Type of Result: Displ.
. Components: DX

. Click [OK] button.

. Click [Back] button.

o N oo 0o B WD

1. Results > Time History > Time History Graph/Text >
Time History Graph...

. Click [Define/Modify Function] button.
. Click [Add New Function] button.

| Time History Analysis Data _

[Time History Result Functior v]
DisplMYel/&ccel by Story

@ Mame: 1F-D¥
[Close ]

G

Story @ | 1F -

Type of Story Result

@ Displ, Vel ) Accel

[Helative v]

Components: D -

Time Histary Load Case
[T -

[ OK || Cancel || “pply

N\

| Time History Analysis Data _

[Time History Result Functior v]

Define Function

@ Graph Function
) Step Function

\Displ/Vel/Accel by Stary |
[ Add New Function |

Function List

Mame Type
1F-D%  Graph-Displ/Vel/s, .,

[ Back | [ Modify |[ Delete |
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midas Gen Training Series Linear Time History Analysis

Step 10-3. Create time history graph (2)

1. Select “112-DX”

Time History ...
@ " Bafine Mo Fancion | 2. Click [Add from List] button.
Funeiicr e 3. Horizontal Axis: Time

4. Click [Graph] button.

["IMerge Function List & Time History Graph = B
Verical Axis 112-D¥
112-0
0.23 n‘ B 2:z-ox
0.13 q
@ [ Addfrom List] [ Delete | !\ ﬂ ﬂ W { ﬂ {\ { n
. . S s fi n i
Horizantal Axis . Jal gy g WLty Iy il
’TII‘HE v] g
Type of Display oot J Y 4 Max:Z.44Be-001
Graph Title © 112-D U U U U b 2t 5.840
% fxis Decimal Pt 1 [T Exp, U Minioz. 2Ere-n01
-0.17 EesEe
Y fwxis Decimal Pt 2 []Exp. i U == &.am
Octave Band Option ¢ pmimikm=e
@ Maximumm Effective o 2m
Min Freq, [3 7= 0.0 1.0 2.0 2.0 4.0 5.0 6.0 7.0 B.0 5.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 16.0 15.0 20.0 21.0
Max Freq. (30 <=100 Time (sec)

TB’DE[Time History Graph ']
@ [ Graph ][ Close ]

27




