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Application 1. Steel Structure
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Figure 1.1  Steel Building
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Structural Plans & Section
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Figure 1.2 Structural Plan of the lower part (2~4F)
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Figure 1.3  Structural Plan of the upper part (5~Roof)
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Figure 1.4 The cross section (Section—(2)



Application 1. Steel Structure

Applied Codes

»  Applied Load / UBC(1997)
»  Steel Design Code / AISC(14th)-LRFD10
>  SRC Design Code / SSRC79

Used Materials

» Beam, Brace: A36

> Column: A572-50
Concrete Grade C4000

Applied Loads

»  Gravity loads

unit: KN/m?
Use Shop Office Roof
Floor 2~3 4~15 4, Roof
Dead Load 3.6 4.2 5.1
Live Load 39 25 2.0

» Wind loads

¢ Basic Wind Speed: 80 mph
Exposure Category: C
Importance Factor: 1.0
Pressure Coefficient: 1.3



Application 1. Steel Structure

» Seismic Load

Seismic Zone Factor: Z =1 (0.075)

Importance Factor: 1.0

Soil Coefficient: Sc

Height of the building: Hn =64 m

Width of the building: Bx = 70.58 m, By = 48.95 m

Response Modification Coefficient
Rx: 4.2 (Steel with steel OMRF)
Ry: 4.2 (Steel with steel OMRF)

» Unit Load Cases

Load Case Number . Name Applied loads
1 Self Self weight
2 DL Dead Load
Static Live Load
Load 3 LL IVZ oad
Wind Loa
Cases T .
4 WX (X-direction in the global coordinates)
: WY Wind Load
(Y-direction in the global coordinates)
RX Response Spectrum Seismic Load
Dynamic (X-direction in the global coordinates)
Load Cases RY Response Spectrum Seismic Load
(Y-direction in the global coordinates)




Structural Modeling

Initial Window & Unit System Setting

File> L3 New Project

File> [ save (Steel)

Tools > Setting > Unit System or Status Bar
Length>m;; Force >N

ooo
ooog

88 Point Grid (off), 2 Point Grid Snap (off), ** Line Grid Snap (off)
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Input Material Property & Section Data

Property Number Name Type Property Type
1 Girder Steel A36
2 Steel Column Steel A53
3 SRC Column SRC A53 + Grade 3500
4 Brace Steel A36

Table 1.1 Used material properties

Properties > Material > Material Properties

Name > Girder ;

Standard > ASTM(S) ;

Name > Steel Column ;
Standard > ASTM(S) ;

Name > SRC Column ;

Steel Standard >

ASTM(S) ;

Type > Steel
DB > A36

Type > Steel
DB > A572-50

Type > SRC
DB > A572-50

Concrete Standard > ASTM(RC) ; DB > Grade C4000

Name > Brace ;

Standard > ASTM(S) ;

Type > Steel
DB>A36 .d




Application 1. Steel Structure

Properties o] Material Data ===
) : ; General
Material }Secnan] Thickness | Material ID 3 Mame  SRC Calumn
ID Mame Type Standard DB Add, Elastcity Data e
| Girder Steel  ASTM(Z) A3 Wodliy... B0 GEEED Standard
2 Stee,,, Steel ASTM(S)  ABTZ,, Toion DB AB7e-ED -
3 SRC... SRC ASTM(S)  ABTZ,,
4 Brace  Steel ASTM(E) A3
Concrete
Standard
Type of Material o
Steal
Modulus of Elasticity ¢ | 1. 385e+011] h/m?
Poisson’s Ratio E
Thermal Cosficient : | 361 11e-006] 1/[F]
ieight Density 7709004 Wi/
[7] Use Mass Density: TH61 | N/ms/g
Concrete
Modulus of Elasticity * | 251 %6e+010] pjms
Poisson’s Ratio ¢

Thermal Cosfiicient : [ 2 77/82-005] 1/[F]
Welght Density 23562004 e
[T Use Mass Density! 2403 Mgme/g

Plasticity Data

Plastic Material Name [NONE -
Thermal Transfer

Specific Heat 0 Biu/N [F]
Heat Conduction 0 Biu/m-hr-[F1
Damping Ratin 0.08

ool

Figure 1.6 Input material properties

Figure 1.7 Input the section data of the lower part girders

Properties @

Material Section | Thickness |

ID Mame Type Shape Add,..
1 __Modify...

222 5G2 DB |
223 563 0B |
224 5G4 DB | [ Copy |
225 565 DB |
26 5GE DB I
231 5| DB |
241 5G1A DB |
243 5G3A DB |

H 0607568 BI: 0228346 tw: 0.011176 1: 00172

(refer Figure 1.2 for section sizes)
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Input the 2nd floor Elements

1 Hidden (on), < Node Number (on), == Element Number (on)
Structure > Wizard > Base Structure > Frame
Input tab

X Coord. / Distance > 12 ; Repeat > 3
[ Add »-Coord, |

Z Coord./ Distance > 10.8 ; Repeat > 2
[ Add Z-Coord, |

Z Coord./ Distance > 6 ; Repeat > 1
[ Add Z-Coord, |

Z Coord./ Distance > 10.8; Repeat > 1
[ Add Z-Coord, |

Edit tab
Beta Angle > 90 Deg.

Material > 1 ; Section > 221
Click | Generate Frame |

Insert tab
Insert Point >0, 0, 6
Rotations / Alpha > -90 .
Click [ 9¢ ]

Zoom Fit

EITREErERHE
x|

Rl 1 B sodet view x

I - coceoaiensiioD

-] & E b@”ﬂﬂ\:/ 2

Figure 1.8 Create the 2nd floor elements using Frame Wizard
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Application 1. Steel Structure

Node/Element > Elements > |«* Create Element
Material Name> 1:Girder
Section Name > 226:SG6

Nodal Connectivity > 2, 57

Material Name> 1:Girder
Section Name > 222:SG2
Nodal Connectivity > Element 337  (Refer to Figure 1.9)

Material Name> 1:Girder
Section Name > 231:SB1
Nodal Connectivity > Element 36  (Refer to Figure 1.9)

[dutomesn [y Define Sub.Domsin

S| Change | Eements
wor 1 | parameters Table | i Define Damain

T — . ‘ . ) .
[3] Start Humber a
Node Mumber  © % []
Element Number : 3 [] a
Y
Element Type <1
(General beam,/ Tapered bean ~ 4 | g
aQt
3
/-\ s s &
p | 4 4 =
@
T At o
N
[ P —
No.  Name &
QL — =
Section —— E A 4 &
No.  Name (i
2 [za1: 881 2 &)
o e
®Beta Angle ) Ret, Point
Fiet, Vector
o * [deq]
Nodal Connectivily ——
B Ortha
[apz =] En) W al
Intersect: (¥ Node [#]Elem  [o]
oy
S -

] b =] I : 7 2 =
> oo 1 I —

Figure 1.9 Modify the 2nd floor elements

) Top View

[4 Select Window (Node 1)
Select Element 1, 16
Click Delete key
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L] Display > Node > Node Number (off)

Tree Menu > Works tab
¥ Select Single (8, 11, 34, 35, 37, 38)
L] Display > Property > Property Name (on)
Properties > Section > 222:SG2 (Drag & Drop)
Similarly change properties of SG1 to SG3A, SG4 & SG5 by Drag &
Drop
(Refer to Figure 1.2)

Gen 2015 - [C:#wUsers#users DesktopwRelsase renewal GenwTutonial ManualTuturialiApp 1. Steel StructurewStes_L *) - [Model View]

DBE&H@@ &
Vew  Studwe  WodeEement Bouncuy  ssd  Anowis  Rewms  Pushowtr  Deson  Quey ool [
3 netians ] Change Property m g @\7!] op | Hmetastcringe -
2] Creen/shinkage T Matera ik || 5 Group pamoma -
W pastic | Seaion scue Taperea ickness
Froperties | (1] Coma. Strength Material | Froperties Fadar~ Group. [Jinetastic Materat - | 1)

1: Girdar
[Z] 2 Steel Colurnn
3: SAC Column

T] 4 Brace

=)
&azﬂaa&: rag “

AR =0086 0 +%R 0L A0 E! #!

>>
H[ATF[ ]\ Command Message { Anayssiessags 7 1< 2
N ~[m ] b[ﬂ-|m|—|w:/2;

Figure 1.10 Change the section numbers using Drag & Drop
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Application 1. Steel Structure

UCS & Line Grid Setting

M

*= Node Number (on)

L] Display > Property > Property Name (off)
& Xy

Coordinates Origin > 36, 10.8, 6 (Node 8)
Angle >-30

9% Define Line Grid
Grid Name > Skew Plane
X-Grid Lines
Line>2@12 . d
Y-Grid Lines
Levels >-10.8, 2@10.8, 6,10.8
Add/Modify Grid Lines 4
Zoom Fit (on), . Line Grid Snap (on)

(" Add/Modify Grid Lines =)

Grid Mame ©  Skew Plane

#-Grid Lines Y¥-Grid Lines

4012)

( 0K ] [ Cancel |

Figure 1.12 Define the grid lines
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Figure 1.13 UCS & Line Grid setting

Create Elements of the Skewed Part

Node/Elements > Elements > l° Create Elements
Section Name > 221:SG1
Nodal Connectivity > Node 4 & corner of Line Grid”
(Refer to @ of Figure 1.14)

Create the Remainders (Refer to Figure 1.15)
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Figure 1.14  Input SG1 of the 2nd floor of the skewed part
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Figure 1.15 Input the beam element of the 2nd floor of the skewed part
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¥ Select Single (unnecessary node & element; @ of Figure 1.15)

Delete J
® pisplay J

i Ges (on), Line Grid (off), . Line Grid Snap (off)

aeﬂjuea - Gen 2015 - [C:wUserstuserwDsskiopwRelsase renswal GenWTutorial ManusiWTutunaiwapp 1. Steel StructurewStes| 1] - (Modsl View]
View \oad  Amabss  Rems  Pushower  Desisn

LiHE=DsIE

T
- @ [ Close - | S Tae Horizomtaly
Einet | Ofae vesticans
e | e prestons | U cacacie
cofjemm oG

. Nodes : 3 ,.
*-» Elaments : 60 [w]
*» Beam | 5
= [£] Properies ?
= () Material 14 &l
1t Girder =Y
[Z] 2 1 Steel Column a
3 SAC Column
(2] 4 Brace .
I ‘Sestion :9 «
T 2560 o
T 22:362 >
I 2:563 / |
I 224:5G4
T 251565
T 261566 8
I 231:881
T 241:5G1A @
T 2431563
=)
A
05
{ws

11 be saved by the susc-save feature.

|41 [+ Command Message _Anaysis Wesaags |

Figure 1.16 Delete the unnecessary node and element
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Application 1. Steel Structure

Input the Beam End Release Conditions

L] Display > Property > Property Name (on)

¥ Select Single (SB1-element 36)

Boundary > Release/Offset >
Beam End Release (Refer to @ of Figure 1.17)
.

Gen 2015 - (CwUsesmuserwOsskiop#Release renswal GenwTutonisl Manual#Tutunalwapp L Steel StructurewSteel_1 *] - [Model View]

Boundary

..... Strucure M

loag  Analss  Ress

e 5 F
A O o P 3 (| o b £ | B B
Point 5 Elsstic Rigd Genersl | Beam End Besm End Flte End | L
5 link Link Lk~ | Release Offsels Release | *Hode Local s 7 Stary Diaphiagm Group | Tabes
v § i
CE

[Beam End Release B[

a
o]
Options @
® Add/Feslace € Delete a
General Types and Parial Fixlty L=
: a
) . L
W{i)'é(‘w *
Wi
i =
Tipe: @ Felstve ) Value @
iMode [-Node
Fe @10 L
F gl L i
M 10 0 é
My @0 70 =
e 70
M 0
Fi. Fu. Fz
b by Mz ©

[Pianed-Pinned) | Pinned-Fired |
Fied-Pinned || Fixed-Fixed
[Ciee ]

>
<[ [+ 1+ 1\ commana messsgs [ mnmais wsssags [

Figure 1.17 Input the Beam End Release condition
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The following column section data have been inputted in the
file Steel(import).mgb

C1 C1A
Unit . Story Section Steel RC Section Steel RC
Number Number
6 14~15 106 W 14 x 176 . 700 x 700 156 W 10 x 54 | 600 x 600
5 11~13 105 W 14 x 145 = 700 x 700 155 W 10 x 54 : 600 x 600
4 8~10 104 W 14 x 176 . 700 x 700 154 W 10 x 54 : 600 x 600
3 5~7 103 W 14 x 211 . 700 x 700 153 W 12 x 72 | 600 x 600
2 3~4 102 W 18 x 258 | 700 x 700 152 W12 x 72 . 600 x 600
1 1~2 101 W 18 x 258 . 700 x 700 151 W12 x 136 : 600 x 600
C2 C2A
Unit . Story Section Steel RC Section Steel RC
Number Number
6 | 14~15 206 W 14 x 109 | 700 x 700 | 256 W 12x96 : 700 x 700
5 | 11~13 205 W 14 x 109 | 700 x 700 | 255 W 12x65 : 700 x 700
4 8~10 204 W14 x 120 : 700x 700 | 254 W 14x109 : 700 x 700
3 5~7 203 W14 x 159 i 700x 700 | 253 W 14x176: 700 x 700
2 3~4 202 W18 x 175 700x 700 | 252 W 14x193: 700 x 700
1 1~2 201 W18 x 211 i 700x 700 | 251 W 14x283: 700 x 700

Table 1.2 Column Section Data (1)
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Application 1. Steel Structure

C3 C3A
. Section Section
Unit ;| Story Steel RC Steel RC
Number Number
6 14~15 306 W12 x 72 ¢ 700x700 356 W 12x96 = 700x700
5 11~13 305 W12 x 65 i 700x700 355 W 12x65 : 700x700
4 8~10 304 W12 x 65 | 700x700 354 W 12x65 : 700x700
3 5~7 303 W12 x 96 i 700x700 353 W 12x96 : 700x700
2 3~4 302 W 12 x 120 . 700x700 352 W 14x145 ;| 700x700
1 1~2 301 W 12 x 152 : 700700 351 W 14x193 | 700x700
C4 C4A
. Section Section
Unit - Story Steel RC Steel RC
Number Number
6 14~15 406 W12 x 96 : 700x700 456 W 12x96 | 700x700
5 11~13 405 W12 x 65 i 700x700 455 W 12x65 | 700x700
4 8~10 404 W12 x 65 i 700x700 454 W 12x65 | 700x700
3 5~7 403 W12 x 65 @ 700x700 453 W 14x99 | 700x700
2 3~4 402 W 14 x 120 : 700x700 452 W 14x99 | 700x700
1 1~2 401 W 14 x 159 :  700x700 451 W 14x176 | 700x700
C5 ChA
. Section Section
Unit ;| Story DB Steel DB Steel
Number Number
2 3 502 AISC W 14x99 552 AISC W 12x65
1 1~2 501 AISC W 14x132 551 AISC W 14x132
C6 Cc7
_ Section Section
Unit ;| Story DB Steel DB Steel
Number Number
2 3 602 AISC W 14x176 702 AISC W 14x176
1 1~2 601 AISC W 14x176 701 AISC W 14x176

Table 1.2 Column Section Data (2)
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Typical method for inputting SRC sections:

Properties > Section > L Section Properties

Add> SRC tab

Section ID > 101 ; Name > C1
Shape > Rect-IBeam
Concrete Data

HC>0.7; BC>0.7

Steel Data/ DB > AISC
Steel Name > W 18x258

Material > [ Select Material fram DB,,,

Concrete Material>DB>ASTM(RC)

Concrete Material / Name > Grade C4000

Steel Material>DB>ASTM(S)
Steel Material / Name > A572-50 d

Replace steel (on) ; Shear Deformation (on)

Section Data B
DB/User  SRC
Section D 101 Shape l. Rect-Beam ,l
~
Name C1 Concrete Data Select Material of Concrete a. @
HC 0.7 m c & Material
oncrets Materia
Section Properties =) 5C 07 m
Steel Data DB ASTMRC) -
©lUser @DB AIZC - Code
Value Unit Steel Name  W1Bx258 -
Aiea 93315325002 | 7 Built-Up Section Mame |Grade C3500 ~
Asy 70408222 002 | H ] o
Asz 6.0261542-002 | : Steel Material
i 37164475003 | m® il e
[ 079535003 [ m® tw 11,032512 DB ASTMIS) -
= 35518003 | mt il . 05042 Name
[ 14547902001 | m B2 il
Cym 14847805001 | m
T 7254206 001 | m i g m [ 0K | [ Cancel |
Cam 27254202001 | m Material
[T 15363362001 | :
o T T [ Gelect Material from DE.., )
Peri 2.8000002+000 | m Es/Ec 7, 95796656940565
Peiil 0.000000e+000 | m Ds/Dec 107168
Centery 3500000001 | m .
Centerz 35000002001 | m Pe 03 Pc 02
¥ -1.434730e-001 | m Combined Ratio of Conc, 0.8
ES 27254202001 | m ,
: T 157900007 T Replace @ Steel Canecrete
= 27254202001 | m q ‘
: B [¥] Consider Shear Deformation.
i 27254200001 | m [T Consider Warping Effect{Tth DOF)
¥ 1.4947902-001 | m
= 27254206 001 | m Oftset © Center-|
Change Offsg
[ Show Calculation Resuls... | [ OK | [ Cancel || fpply
Figure 1.18 Input SRC Sections
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Application 1. Steel Structure

Properties > Section > L Section Properties > Impart (@ of Figure 1.19)
Application folder > Steel(import).mgb [ Open

Import the column section data > bleze

Close

(Refer to Figure 1.20)

Properties Ié]
Material Section Thickness]

I Mame Type Shape Add...

221 561 DB [ [ Modify,., |
222 562 DB | N
223 8G3 DB | Delete
224 5G4 DB |

225 5Gh DB |

226 SG6 DB |

23 5Bl DB |

241 SG1A DB |

243 5G34 DB |

Close

Figure 1.19 Section data before Import
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2 Open
OQ [J5 App1. Steel Structure

Organize ¥ New folder

T Favorites T
B Desktop [ Steelimport)
& Downloads & steel

% Recent Places
A Libraries
%) Documents
& Music
&= Pictures
B videos

™ Computer

€ Network

File name:  Steel(import)

Date modified ype Size

817,

053:50 PM  MIDAS/GENw Doc. 1,078 KB

ENw Doc 1,569 KE

014 8:03PM  MIDA!

+ [MIDAS/Gen Files (*:mgb) -]

Concel |

: !

-
Impert Section from other Project ﬂ
Section List Selected List
101 C1 -
102: C1 -
103 €1 ‘ j
104: C1 1
105: C1
106: C1
151: C14
152: C14
153 C1a&
154: C14
All || 156: C1A
156: C14
201: C2
202 C2
203 C2
204: C2 i
IR 3
MNumbering Type
@ Keep ID, (if ID. already existz, It will be replaced)
) New ID, StartID, ¢ |1
OK ] [ Cancel |
A
Figure 1.20 Input the section data using import function
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Application 1. Steel Structure

Input Columns

Redraw

<" Node Number (on)

L] Display > Property > Property Name (off) A

Iso View, ¥ Rotate Dynamic Zoom Fit (Refer to Figure 1.21)

) Select All
% Unselect Window (Node 23, 24)

Node/Element > Elements > ™ Extrude Elements

Extrude Type > Node — Line Element

Reverse I-J (on) ; Element Type > Beam
Material > 3 : SRC Column ; Section>101: C1
Generation Type > Translate ; Translate > Equal Distance
Betaangle >0 ; Number of Times > 1

dx,dy,dz>0,0,-6

L] Display > Element > Local Direction (on)

L] Display > Element > Local Direction (off)
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Gen 2015

[

renewal

Extrude Elements =)
[ Start Number
Node Mumber
Elemnent Number

Extrude Type

Mode -> Line Element ~

Source 7] Remove || Wove
[CReverse |-J
Element Atiribute

Material ¢

33 SAC Column_+[...)

Section

T —

~ [Deq]

Beta Angle : 0

Translation
Equal Distance

Unequal Distance

dw.dy.dz: 0.0, 6 -

Mumnber of Times @ 1 &

Merging Tolerance

For Hel

press FL

Ll N X Delete |
4 1 oYe &
3 . Xz ®

Mirror )%, | @ @ >
V4

load  Analysis

Resuits

. Qe

Pushover  Design

X Delete

AR 1o Rotate ERscale [ S T Rotate |
Create | Translate Divide Merge o | MNodes | Create Translate Extrude Divide Merge Intersect )
& projeat é Eiements Il ([} Mirror <]

e
Parameters

[ Auto-mesh
] Map-mesh
B Define Domain

[ Define Sub-Domain

I

The project will be saved by the auto-save feature.

>>

Analysis Wessage

S A =@ 00800

Figure 1.21 Create the columns of the 1st floor
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Application 1. Steel Structure

£l select Recent Entities (Columns)

Node/Element > Elements > & Change Element Parameters
Parameter Type > Element Local Axis
Mode > Assign > Beta Angle >90
Select Previous
5 Unselect Polygon (Columns with Beta Angle = 90°)
Beta Angle >60
 select Single (Refer to @ of Figure 1.22)
Assign > Beta Angle >-30

Gen 2015 - [C:

O] g ¥ XDelete cfshimet 5 | @ n |2 @] — Sl Ny XDele 2| % [y huto-mesh  fig Define Sub-Domain
r J . LY | -’( + X = o
Gure | L B e A N e | Elnw e
reste | Trans e o este ansate Ex e Mege Interseat . nge s

£ Project £ Table | iements 1 (I miner £ | parameters [ Define Doman

o x| I Cre—

[Change Elerment Pacameters +) (-]
St Nunee

Mode Number © 73
Elemant Numbar : 5

Paramater Type
Material D
Section (D
Tickness 0
Wall 1D

@ Elarent Local Axis

Elarnent Type
Raverse Element Local
Align Element Local

$3,RIOEASD!

Mode
@ Aszion
@ Bata Angle ) Fiet. Polnt
Fat, Vectar
Beta fngle 1 ~F + [Deg)

Q@60 6I0E ]

Change
a

Foply | [ Close |

j;ll];l\cnmmm Message § Analyss Uassage |

-] L E >M.\m|—||;/ 2‘:

Figure 1.22 Unselect Polygon
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Status bar > Filter > z (Columns)
% select All

5 Unselect Polygon (Columns) (Refer to Figure 1.23)

Tree Menu > Works tab

Properties > Material > 2 : Steel Column (Drag & Drop)

% select All, H Active, ** Node Number (off)
L] Display > Property > Property Name (on)
¥ select Single (Elements 83, 84) (Refer to Figure 1.24)

Properties > Section > 151 : C1A (Drag & Drop)

Modify the others in the same way (Refer to Figure 1.2)

B Active Al
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Application 1. Steel Structure

Bouncay  Load Resums

B - X Delete =Y i Auto.mesn iﬂ!hr‘rsuh-ﬂumlin
) BTN G Zn =
ate [ map-mesn
o | vannte canse omae wergs maasea Cange | cumems

erements 1 wor ] | parameters fimOetine Doman

EEEECIEEEE] - PLLIEE

il o

Y]

$3, RIE S

10 = EHE68I0E !

HHHH

LUNEENAERIRERENNEHRER AT 2T
&

IHHH

[+ ]\ commana message [ nass Usssags [

Figure 1.23 Modify beta angles and material properties

DietdCE ¢ Gen 2015 - renewsl Gen#Tutonial 1 Steel 2 4] - Model View] = = 2
tadeeemen: G 0
e N¢ Nosde o miver 5, | ® y &) — I N Gasutomes [aDefine Sub Domsin
; ) l STy g T
[ 19 Rotate Sseae 13 | @ 17 m | — 1 ot Zn 1] Mapmesh
Creste | Transiate Dwice Merae o | toges | Creste | iansiste e Duice Merge Intersect || cnange | Eiements
Nodes. £ Project | Tavie | ements P i 1| porameters|  Table | i Define Domain

in-~-iAEIELEExREH® FDSGNED [ 1 B - ELL B -

T B Moo vew x|

Wiarks

ks - "
T a4

[5] 1+ Girder
5] 2: Steel Column
)

31 SR Column

g
L]
H g
E
]
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i
B0 622008

@
&
G
3

HHH

5511\ Command tessage [ Anayais Hossage 7

Figure 1.24 Modify the column number using Drag & Drop

28



Input the Diagonal Elements

X-direction Y-direction
Story Section . Section -
Section size Section size
Number Number
4~15 1002 W 12 x 40 2002 W 14 x 68
1~3 1001 W 10 x 60 2001 W 14 x 68
Table 1.3  Section list of the diagonal elements
rI3r0[:>erties &1
Material Section | Thickness |

I Mame Type Shape * Add...

532 BB2 DE | [ Modity,., |
BB CRA [ul:] |

B2 CHA DB |
BTl SCal [ul:] | m
o oE o |
B2 C6 DB
0 cT DB |

1001 BRI DB |

1002 BR1 DB |

1003 BRI [ul:] |

2001 BR2 DB |

|
[

m

H 0206245 B1:0203708 tw: 0007574 #1 @ 00125

Close

Figure 1.25 Input the Brace section data
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Application 1. Steel Structure

I shrink (off)
“1 Zoom Window (core part)
<" Node Number (on), <+ Element Number (on)
Node/Element > Elements > |=* Create Elements
Element Type > Truss
Material Name > 4 : Brace
Section Name > 1001 : BR1
Nodal Connectivity > X-directional Bracesij (Refer to Figure 1.26)
Section No. > 2001:BR2

Nodal Connectivity > Y-directional BracesJFj (Refer to Figure 1.26)

DBBH@E&

e '1. N e -KD"'“ A [Eamtomesh g Deine Sub Domain
= & 0% Am jnnalz Esale [T . It [E]Map-mesn

Gese | Tsie Dvige Merge g | Modes | coeme | omsate e Doise Merge e sect | chonge | Elements

o oy | Taote | rements l'l\ Mmmor ] | pohorge | Sements | e e Domain

T

[Cosate Bloments  ~][.]
[ Start Humber
Node Humber = 77 =
Elernant Number : 110 =]
Elerment Type:
TRUSS -

(#2200 50

Material
No.  Name

S0 =E0660 06

4 [4: Brace =)
Saclion —
o, Name
2001 [2001: BR2 = &
Orientalion s——
@ Beta fagle ) Ret, Point
Fuet. Vctor
0 - [deg]
Hodal Connactiviy

) B
Intersect: (Wi Node [7|Elem ]

>
AL 15D, commana wassage i Aneyas vessag [ ]l o
N ~[m ] HE M AEE0 =

Figure 1.26 Input the Braces
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Building Generation

Auto Fitting (on)
< Node Number (off), <~ Elements Number (off)
Status bar > Filter > none

(& Select All

Structure > Building > Control Data > Building Generation
Building Generation > Number of Copies > 2
Distance(Global Z) > 5 ; Operations >
Building Generation > Number of Copies > 6
Distance(Global Z) > 3.8 ; Operations >
Building Generation > Number of Copies > 6
Distance(Global Z) > 4.2 ; Operations >
Building Generation Table>
Insert the increment of the section numbers (Refer to Figure 1.27)
Copy Element Attributes (on) > [/

Boundaries > Beam Release (on) J

Building Generation Table L&J

Distance
{m)
5.0000
5.0000
3.8000
3.8000
3.8000
3.8000
3.8000
3.8000
4.2000
4.2000
4.2000
4.2000

Material | Column Beam Brace Wall |~

m

oo |~ e [ oo [ro | =

w

o
=1

—
o

olololaoloolalololaoaolae
ololalaclalclala|loclala|le
oolololololaloolooc|o
ololo|lacla|lolala|lalala|la

—
ma

Cancel |

Figure 1.27 Building Generation Table
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Application 1. Steel Structure

ER Select Plane
XY Plane > Z Position > 64
H Active
L Display > Boundary > Beam End release Symbol (on)
L Display > Boundary > Beam End release Symbol (off)

P ciose - | B Tae Horizontaiy
1 s | M

iew
\indow [ Previous | B Cascade

Misc | Load | View
MNade | Element | Froper Boundary

@ A1 Group Selection

{0, R @HHODO

Genaral Link Hurbar
WGeneral Link Local Axls
= General Link Tupe
Change General Link Propeties
¥ Baam End release Symbol
1" Beam End release Digit
- Beam End o¥ser
Plate End Aelease Symbal
Ptate End Reloase Digi
 Figid Link
[ | Linear Constraints
Story Diaphragm
T Diaphragm Disconnact

Display by Groug,
Displsy by Selaction 1 Dizplay by Mamber
Hidden Labslz

G =800 606

Display Option | [ Fesatan
oK [ Concel ) [ Aealy

=

Beading Lateral Confinement Dealgn Result

i
[ [ 1215 I\ command essage  Anatan tessage 1 1<

[ -Jm ] e [T /2 =

Figure 1.28 Building Generation
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Modify the upper part of the model

Element Name Section Number Section Size
SG1 521 W24 x 76
SG2 522 W 21 x 62
SG3 523 W 14 x 48
SG4 524 W 27 x 129
SG5 525 W 24 x 103
SB1 531 W12 x 26
SB2 532 W 8 x 31
SCG1 571 W 14 x 34

Table 1.4  Sections of the upper part beams/girders

Active All, B Top View

=X Select Polygon + Ctrl key in Keyboard (Top View of Figure 1.29)

IE| Front View

% Unselect Window (Front View of Figure 1.29)

IS Iso View

Delete Key in Keyboard (Selected Nodes & Elements)
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Application 1. Steel Structure

DenHol - Gen 2015 - [C: el L stesd 2] - vodel View] = B 0
Staiune G

Gucse il Dmenson | ) Stuctre | e Chect/Dupheste Bement:

i G - ot~ | [ oispiy Fre Eagertace -

ety | (£ Hamedt stane 54 Cnange - | & Check Element Locs s

R E | TR RE® IS5 0 i
1 I mosdview x
osks
=T Secton: 7 P

L Boungies =
© ~— Boam End flekoase : | @
&
*
=
=/
@
=1
=1
=1
&)
=
i)

The project will be ssved by the sutc-save featucs.

>
[ T3 T command Message [ Anaiven essage |

Top view

¢ Deiign  Quesy

*# CheckDuplicate Elements
[Dlospy Fre cagarace -
47 Check Blement Local A

cm\
sumes | B @N-mm“m

EE=PMIEINIACEE M G

AR = GE06 06+

<] 1 45l (b oo o] (IO 2 /2

Front view

Figure 1.29 Select the non-existent elements
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i Select-Identity Element
Select Type > Section
List>243 [ 83
E Right View
% Unselect Window (Refer to Figure 1.31)
1so View
Tree Menu > Works tab
Properties>Section > 523:SG3 (Drag & Drop)

® Select-Identity Element
Select Type > Section
List > 224 : SG4
Add

Top View
% Unselect Window (Refer to Figure 1.31)

Tree Menu/ Works tab
Properties > Section > 525:SG5 (Drag & Drop)

IS Iso View
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Application 1. Steel Structure

DEhPoikE = Gen 2015 - |C: ) - | 1 = o x
Propertes G
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Fy| | Birondions T crangemopeny | £ @ v | oo -
3 ) L @ ap | g
[ ineastic Mot

Creemshinkage Gy Mateat Uik
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The project will be saved by the auco-save feature.
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Figure 1.30 Modify the model using Unselect Window and Works Tree
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EERGERES Gen 2015 - [C. L sl [adel View] = =
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Figure 1.31 Modify the model using Unselect Window
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Figure 1.32 Modify the upper part of the model
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Application 1. Steel Structure

Input Story Data

Structure > Building > Control Data > Story

[ Auto Generate Story Data,,, |

38

Story Data =)
Ground Level
u m L]
Module Name Story Name Level(m) Height(m}) Diagt?::argjm e

» [Base Roof 64.00 0.00 | Consider

Base 15F 59.80 4.20 | Consider

Base 14F 55.60 4.20 | Consider

Base 13F 5140 4.20 | Consider E

Base 12F 47.20 4.20 | Consider

Base 1F 43.00 4.20 | Consider

Base 10F 38.80 4.20 | Consider

Base 9F 35.00 3.80 | Consider

Base 8F 3120 3.80 | Consider

Base T 27.40 3.80 | Consider

Base 6F 23.60 3.80 | Consider

Base 5F 19.80 3.80 | Consider

Rase AF AR 0N AN | Consider Sl

Selsmic / [[<] J
Autn Generate Story Data,., Define Madul
Figure 1.33 Story Data



Input the Cantilever Beams

Structure > UCS/Plan > Named Plane
Plane Name > B
Plane Type > X-Z Plane
Y Position > 10.8

Add

(& Select All

&5 Active Identity > Named Plane > B

L] Display > Node > Story Name (on)
L Display > Boundary > Beam End release Symbol (on)

m

ver (B

s PEE=EM 20

active Identlty

Plana Nama : B £

Cisrent UCS Plane - Story pememmas==]

frf i @ Namad Plane Graup. e -
3 Points Boundary Group Luad Group =] I I =
¥V Plane Member — | s @
@ X-Z Plane 1 ——— pommsee==] g
¥-Z Plane I e [I— a

o= |
L m | . -
Tolerance ; LO0BM4  m - | omezenn===] &
| —emee== a1 or
I o= =
|
| Activated object only L] I =
(et | [CAgives ] [maciws] :-‘—r’f'—"‘ﬂﬁ; S
Plane Name Plane Type [CActive Al [_Close feammmm==]
B -2 Plane === -
@
&
5
Oparatians =]
Add | [Modiy) [Delete
Close
nance period expires in 75 dayial
7\ Command wessage ( naysnessage 7

W ~m o] & ﬁ-“ﬂﬂ\ =¥ z’-

Figure 1.34  Activate the Named Plane
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Application 1. Steel Structure

Node/Element > Elements > ™ Extrude Elements
Extrude Type > Node ->Line Element > Reverse |-J (on)
Element Type > Beam ; Material > 1:Girder
Section > 571:SCG1
Equal Distance > dx, dy, dz> 0, -1.2, 0
Number of Times > 1

=X select Polygon (Nodes over the 5th Floor)

Node/Element > Elements > |<* Create Elements
Element Type > General beam/Tapered beam

Material > 1:Girder ; Section No. > 532:SB2

“1 Zoom Window (the grid of the 5th Floor)
Nodal Connectivity > 637J6
Zoom Fit

1 Zoom Window (off)

Nodal Connectivity > 637, 64OJ6

aDBDEQF& ¥ Gan 2015 - | Gari\Tusorial 1271 [Modal Viaw] = @
Hadelement 0
r @ o Hg¥ XDHe smamor ¥,
s T % o Rotate =
o

Taniate Db Merpe cp

fm e S EI T 2[R G a0 i3 —é‘ﬂ:ﬁ:ﬁé\mi:ﬁﬂnﬂﬁiu‘: | e

4B Model View x

Elemend

[CresteSomenta
=T
Vodetumber 1 @1 [
Bemettimbe: 6% o]
Element Type

|General beamy/ Tapered bean |

0B 65 200860

@
@
&
=)

532 [58z:582 ) &
e —
@ Beta Angle Rel, Point
Ret. Vector
0 - Ldeg]
Hodal Cannectidty
B8l 681 Ortha
wpz - [
intersact: @Nods MIEm [
eate Inisrsaciing Nods

[T T5 Command e ssge | Ansyas ssasge |

A fon = )Y 2/ 2 =

Figure 1.35 Input the Cantilever Beam
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Zoom Fit
£l select Recent Entities
Boundary > Release/Offset > Beam End Release

Pinned-Pinned

Select Previous
Node/Element > Elements > "= Translate Elements
Translation > Unequal Distance
Axis >Z
Distances > 5@3.8, 6@4.2
Copy Node Attributes (on)
Copy Element Attributes (on)

LI ot Eiement

O e Ve Xpee o L fsAutomesh g Define Sub- Domain
® O AR ey puge sl - —

Cueate | Trniate Diide Merge Hade: Teansite Ernude Dwide Merge lntersed “ | change | Brments

Hades 5 Proieat £ e | Elements I Mimsr ] parameters | Table

Translats Elements ]
[0 Start Number

Nade Number @ 65 (1]
Element Nuber : 160 [

Mode
& Copy Move

Translston
Hode Incramant |0

i
Equal Distanca
0.0.0

i

@ Unequal Distance

s @y Oy Oz
abivary

Distances : 5@30.6842 m

(Examgle : 5345, 3@50)

oo m
Materlaline, 0 2] pep,
Sectonine, 10 Rap,

OG> B0E6 06 $%2 00800

1R,

Elem [.]
¥|Capy Hode Amibutes  [.]
¥ Capy Elsment dibutes [..]
[ Merging Tolerance |

Aol ) [Cioze

o] 5 P e TR -/

Figure 1.36  Copy the outer Cantilever Beam
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Application 1. Steel Structure

Input the Boundary Conditions

B Active Al
L] Display > Node > Story Name (on)
E% Select Plane

XY Plane > Z Position > 0

Boundary > Supports > Define Supports
D-All (on) ; R-All (on) 4

] Unear Constraints % Oefine Label Dit
[ Panel Zome EMects [ Diaphiagm Disconnect
2 Nade LocalAuts 3 Story Disphragm Geoup

3, g & ometsons -
71 Pe Spring Supports
oemme | ot sutace

Supports | Spring

EBeam End Beam End
Release  Offsets

% TRE N SWOIENAG A D

& wosaview x|

]
[Supparts H
Boundary Group Name Z
| S S % 5
Opsons < =% @
@ Add O Ruplace ) Dalote -\ a
Support Type (Local Direction) = = .g
? Ry Dy oY x ?
Qi \ -
Rl ™ > S
2z X < " g

—
]0-ALL \_ = =

x ¥ by B 0z @

=]

TIA-ALL
P ¥ Ry @ Rz @
Aw ¥

Aoply | | Close |

vour maincenance period expires i 75 day(s).

>>

W o] ] AR

Figure 1.37 Input the Support Condition of the structure
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Application 1. Steel Structure

Input Loads

Load Cases Setting

Load > Static Load Cases

Input as Figure 1.38

Static Load Cases ﬂ
MNarne LWy Add
Type * [Wind Load an Structure (W) -]
Description : Wind Load in ¥-dir
No Name Type Description |~
1| Self Dead Load (D) Self-weight
2|DL Dead Load (D) Dead Load
3|LL Live Load (L) Live Load
4 | WX Wind Load on Structure (W) | Wind Load in X-dir
5 WY Wind Load on Structure (W)|Wind Load in Y-dir
* I [
4 L1} 2

Figure 1.38  Static unit load case setting

Input Self-weight

Refer to other “Tutorials”.
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Application 1. Steel Structure

Input the Floor Loads

Load > Static Loads > Initial Forces/Misc. > Assign Floor Loads
Load Type > [
Define Floor Load Type (Refer to Figure 1.39)
Refer to “Applied Loads” on page 5.

Floor Load Type &J
Floor Load Type Mame & Description
Marne [5hop]
Description :
Floor Load & Load Case
Load Case Floor Load
I _L ~| -3600 o] Mymne [¥] Sub Beam Weight
2, S300 L] Mme ] 5ub Beam Waight
3, [NONE -0 .| M/mz Sub Beam Weight
4. | MORE =||0 .| M/mz Sub Beam Weight
5, MNOME - |0 | Mg Sub Beam Weight
6. NOME - |0 .. M/mz Sub Beam Weight
7. NONE - |0 | Mg Sub Bearn Weight
i, NONE - |0 .| M2 Sub Beam Weight
[ Define Load Case,., ]
Mame Description = #dd
Sne
Office
* =
E

Figure 1.39 Define Floor Load Type
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Application 1. Steel Structure

5 Active Identity
Story > 2F +Below (on)

[ Active | [ Close |

l

< Node Number (on)
(5 Hidden (off)
A Angle View

Horizontal > 50 ; Vertical >60

Load > Static Loads > Initial Forces/Misc. > Assign Floor Loads
Load Type > Shop
Distribution Type > One Way ; Load Angle (A1) >0

No. of Sub Beams > 3 ; Sub Beam Angle (A2) > 90

Unit Self Weight > 883 N/m ; Copy Floor Load (on)
Load Direction > Global Z ; Projection > Yes
AXis>7Z; Distances > 5

Nodes Defining Loading Area > 4,12, 9, 5, 2, 4J6

(4 *] - [Model Viea]

e 7 Pressure Loses it Forees -
T Setemic Loags | 1 [ Fvanostatic Pressure | [ Assion Floor Lomas <
B typical | 4 ssign Plane Loads ~

[Assizn Flaor Loads
Losd éiroup Name
Defaut

7] o]
Finor Load Type
Load Type: [Shop ==
Distibusion: (One way |

Losd ngle(Al: 0+ [deg]

Exeluds Innec Elem, of Area
Alow Polygen Typs Una rea

Unmodeled Sub-Beam
No, of Sub Beams  : 3
Sub-Beam Angle(AZy: 90 -
Uni Salf Weicht: 883 nym

Laad Directon & Prolection
Losd Direction - [GlobalZ =]
Prjeckon i & Yes ©No
Descrlptan
Nodss Defining Loading Area:

! Copy Floar Load
ds ¢ y @z
Distances: & m
(Example : 5345 3250)
Canver 10 Bearm Load Type

Aol Close

00 |»B0686I06 4% L B 00!

w] A T 2 2=

Figure 1.40 Input the Floor Loads
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Application 1. Steel Structure

Nodes Defining Loading Area > 17, 13, 16, 20, 17JEJ

Nodes Defining Loading Area > 25, 28, 27, 8, 4, 25JEJ

Nodes Defining Loading Area > 30, 32, 31, 29, 30JEJ

m

B ——

() Sessmic @ e A Sett weight orce | GFWind Loads | L Biement | (5} Pressure Loads

(Cvemp presress (2) Construction Stage (5 Load Tabies (EyNodallongs T noamMasses - | YAsenmicionas | Mune | B muvostatic ressune
StaticLosg_Using Losd

Cases  Combinsiions

() Maving Load () Hest of yation =L Spectied Dil. A Typical | 4 Aasign Pane Laads -

Assign Floor Loads. =)
Luad Group Name
[T — -

Finor Load Type.
Load Type: [Shop =] ()
Distibusion: [One way -
Load AnglatAl): 0+ [deg]

1Ercluds Inner Elem. of Area
Allow Polygon Typa Uit Arva

1

Unmodeled Sub-Hearn
Mo of SubBeame 3 &
Sub-Baam Angle(AZ: 0 -
Unit Salf Welght: 883 ym
Laad Direction & Projection

AR =006 06 4% R

Losd Direction - [Global Z =]
Projeciont @ Yes Mo
Descripan:

Nodes Defining Loading Avea:

¥\ Copy Floor Load
s x Oy @z
Distances: 5 m
{Example : 5 345 3@50)
] Convert 1o Beam Load Type

[CAonly | [[Elese ]

S RIT comeans mertuas I

025, 5 [ e e S e e o IS

Figure 1.41 Input the Floor Loads of the skewed part
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Application 1. Steel Structure

Load Angle(A1) > 90

Sub-Beam Angle(A2) > 0

Nodes Defining Loading Area > 12, 27, 8, 12%5

Nodes Defining Loading Area > 20, 31, 29, 16, ZOJE

L] Display > Load > Floor Load Name (on)

Load Group Hame
Detault

Floor Load Type
Load Type: [Shop

Load Angle(A)

() memprestress (5
(C)Movnglosd  (°) test of Hyakation

[Assign Floor Laads B [=)

Disibution: Gneway =]

Exclude lnner El
Allow Polygon Ty

4] - [Model View) o B 2

§F seismic Loags B pyarostatic Prassure | ) assion Foor Loads -
I tical | 4 Assian Pane Loses -

& seit Weight 3
[ T
1 Soecied Dis

Consruction stage (2) 034 Tadles

3 =

0« [dea]
e, of Aa

No, of Sub Besms

Prajectian :
Descripion:

Distances: 5
( Example © 5.3,
Canvert o Beam

Unmodeled Sub-Beam

Sub-Beam Angle(42): 0

Unit Saff Welght: 85 piym
Load Direction & Projaction
Load Direction * [Global 2~

Hodes Defining Loading Arsa:

¥ Capy Floor Losd
Anle *

S =006 06 4% L 00 &0

ves @ Mo

LS
m

45.3850)

Load Tupe.

5\ comean e ssage ( Aroyes ez ]

M -Im -] D'ﬁv“i_”—" =/ z"

Figure 1.42 Confirm the inputted floor loads by Floor Load Name
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Application 1. Steel Structure

No. of Sub Beams > 1

Nodes Defining Loading Area > 16, 29, 27, 12, 16J@fj

Nodes Defining Loading Area > 13, 14,10, 9, 13JEJ
7B

Nodes Defining Loading Area > 15, 16, 12, 11, 15

Nodes Defining Loading Area > 29, 30, 28, 27, 29Jfj

No. of Sub Beams > 0
Nodes Defining Loading Area > 22, 21, 23, 24, 22J@fj

B Active All

sutcions vanguona |
‘s Comrapons | 4 Specitid Dl

[Assign Flaor Loats
Load Group Name
Detaut

=] ]
Floor Load Type
Losd Type: (Shop =) [.] a
Dlstbuton: [One way =)

Load tngle(All 90+ [dsg]

Exelude Inner Elem, of frea
&llow Polygon Type Unk Area

{60, RI@H LD

BEI0E

Unmodeled Sub-Beam

Mo, of Sub Beams : 0
Sub-Besm Angle(sd: T
Unit Sl Weight: 333 /m
Load Divection & Projection

Losd Direction : [GlobalZ__+]

Prajecton : Yes ® No
Deseripsan
Nodes Deiining Loading Area:

e Y

I Copy Flosr Load
et y ®z
Distances: & m
(Exampls 53,45, 3@50)
Convertfo Beam Load Type

ssage [ insyss sz | .
507, [ O I w-nlﬂw A

Figure 1.43 Confirm the inputted floor loads by Floor Load Name
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Application 1. Steel Structure

& Active Identity

Story > 4F +Below (on)

[ Active | [ Close |

L] Display > Load > Floor Load Name (off)

Load Type > Office

Distribution Type > One Way

Load Angle (Al) > 90

No. of Sub Beams > 3

Sub-Beam Angle (A2) >0

Unit Self Weight > 883 N/m

Copy Floor Load (on); Axis>z
Distances > 6@3.8, 5@4.2

Nodes Defining Loading Area > 124, 127, 123, 120, 124J@

Input the others in the same way (Refer to Figure 1.44)

<" Node Number (off)
Active All, [ Front View

Tree Menu > Works tab
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Application 1. Steel Structure

DeiHOG ¢ Gen 2015 - [C wUserswusersDeskinpaRelease 1 4] - [Model View] = B R
Teos o
mic @ Setement s R | s - Hadat By Force | B Windboas | L lement | (G Pressune Londs kil Forees -

i emp st () Comtradion Stoe (2 Lond Tties
amng tssa () estof myanion

(s todsitonds " odatbdomes - | Fiseimctosds | Tune | B Poavostai resre | 5 assin P Londs -
stavc oo _using Loaa
Cwes Cominsi

s | 24 Speamea Dipt i pual | 4 asugn Pane Loaas -

e TEHE S EBOIED RS A B 3 PR L Ly B
T oswver
[ e —r E= : office

1 --> Sub Beams=3

Load Group Hame
[Betast =i 2 —> Sub Beams=1
Fioar Lo 3 —> SubBeams=0

Lowd Tyow: [ORET) ]
Diswibuion: [Ona way =
Lowd Araisthll: 30 (gl [ITT7 : Roof I
Exclude Innés Elem, ol A A ~> SubBeams=3
B --> SubBeams=

Allow Pulygon Type Unit Area

ey

[olie E DSV A=Pop

Unmosied Sub-Beam
o, of Sub Beams. ¢ 3
Sub-Beam Angleth2r 0+
Unit el Weigh: B3 s
Load Dictan & Prjection

Load Directon : [Glabal 2|
Projeckon: 3 Ves @ Ma
Dsscrigion:
Nodes Desining Loading Area
i

¥ICopy Flowr Laad
iz

v @

Distancas: BRI6 5842

¢ Evamplo ¢ 5.3 45, 3950}

Corvet 0 Beam Load Type
[Aaply | [ Close |

The project will be saved by the suto-save featuse.

[T Command wessage | Ensysn vassage | 1l E

Figure 1.44 Loading Plan of the upper part over the 4th floor

Cehdoh = (Gen 2015 - [C#lsersthuser#Oeskiop#Release renewal Gen#Tutorsl ManuaH¥Tuturizl#Agp 1 Steel StructurewStee!] - [Model View] o =@ 8

= g
Gian @i

() Temp.Prestress (%) Construction Stage (=) Load Tadles
() Maringload () et o yaiion

O settweight Y tiogal Bocy Foree | B wingtosds | [ tiement

A il Masses -

7 resnure s [ET——

2 Wodsl Loads e

B typical

Loads -

Staic Load Using Lasd
Caces Camb

inations 4 Assign Puane Loack -

i~ IGREITTREXRB®IFEDRS D [ LiREEAS B DIROEE s H G
0B meaaves x v
Warks
[ wores
& Analysls Contiol Dats
5f Elnenvalue Analysis [ Tvoe Elg a
T £ Sturios : 18 =
. Nodes © 5
5 Elaments | 1122 |
= (7 famad Plane : | &
@8 (=]
2] Propries §
2] Maeeia 4
T Section: 77
= Boundaries L
& Suopods | ry
AEE B [
= Masses
5 1 Loads o Masses : | @
=1, Satic Losds =
5 (00 Staic Load Case 1 (Self: Sed-y =
(0 Sratic Load Case 2 (DL @
= (o) Sralc Load Case 3 [LL ; Live Ly ]
<+ 2] Staic Load Case d (W : Wind | @
< 2] Staic Load Case § (WY : Wind |
= - Response Specyum Analysis =]
flesponse Spectum Functions, A
2+ £ Responss Spactum Load Case o
]
3
\our mesntesance perios expizes in 13 dayiz).
n +[J ST T T commana e sage { e essage 7 K] ,
(TS (e sl I e (] o R A

Figure 1.45 Confirm the inputted floor loads on the upper Office
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Application 1. Steel Structure

&5 Active Identity

Story > 4F ; +Below (on)
[ Active | [ Close |

A Angle View
Horizontal > 50 ; Vertical >60
Zoom Fit

Load Type > roof ; Description > 4F roof
Copy Floor Load (off)
Nodes Defining Loading Area > Roof LoadsJa

* Notice: Load Angle, Sub-Beam Angle, Number of Sub Beams

o

— 1720
Redraw Indial Frevious
view {pPan -

Assign Floor Loads S
et e ——
Detault 7] (=)
Finor Load Type
Load Type: [Rood -l
Distibuson: One way -
Load Angle 90~ [deg]
o Elem. of Area

Al Ty
S £
5—{;?
e |t
. Znd 5
Unmadsled Sub-5eam
Ho. of Sub Beams 1
Sub-Beam Angle(AZ: 1 -
Unit Self Welghts 893 ym
Luad Dtection & Projection
Load Direction : [Global 2 =
Frajectan Yes @ No
Descripson
Nodes Defining Losding Area

D0 =E0066 06 6% 0L

Coay Floor Load

5830504

Convert 1o Beam Load Type

#oply | [ Close |

EODD Ty |«

Jm -] ;[ﬂ-ﬂﬂw -/ z':

Figure 1.46 Input the 4t floor loads
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Application 1. Steel Structure

E Bests  Pushower  Design  Query Teols W riep < = *

e Boundary

|

Static Load_Using Losd
Cases instions

T tiement | (5 Pressure Loads
Mitine | [ Hydrostatic Pressure
B, typiat | 44 Aceign Prane Loads -

" i Forces -
[E] Assign Finor Loads

& Self Weight % Nodal Body Farce | EFWind Laads
(43 Modal Loads " Mol Masses = | T Seismic Loads
=1 Speatied Digl,

[@statictonss] () sescmic ©) sestiementiMisc.
(5 Temp Prestress (=) Construction Stage (=) Load Tables
(B Moving Load (2 Heat o Hydration

PR LIRS B

e N TN N TR IR

+ x| R gree—

Lﬂf{

G166 RIEOM 0

HESHEREYRERERESn2aR05520R00 N

o
"
iy

(L [0 {OrHT T o o g o g

I
= whe Boundaries -
A Supparts : 34
A Type 1 1111110
= +— Baam End Roleaca <51
=~ Type 1 [ 0000110 00001,.,
= 1 Statlc Loacs
= 7 Static Load Casa | (S04 S0
\"‘ Self Welght [ 8Z.-1]

—

= [c] Static Load Case 2[DL ;
Floor Loads ; 108

=] ) (b [non < | [F] [ 0 2 S 2 o

Figure 1.47 Confirm the inputted loads by Works Tree
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Application 1. Steel Structure

5 Active Identity

Story > 5F ; +Below (on)
[ Active | [ Close |

Load Type > Office

Distribution Type > One Way

No. of Sub Beams > 0

Description > Delete

Copy Floor Load (on)

Z Axis Distances > 5@3.8, 5@4.2

Nodes Defining Loading Area > Cantilever\/Eﬁ

*Consider Load Angle (A1)

5 Active Identity

Story > 15F ;  +Below (on)

B TS Gen 2015 - | renewal 1. Steel 6] - [Modsl View] = @ 3
o souncer [T

@ seimic ©® setementts -

(5 Temp.Prestress () Canstuction Stage () oad Tables ﬁ ‘B

(“Jmowngiona () weat at Hyarston

Weight Y NodalBody Farce | EFWindLosds | [T Blement | (5 Pressune
ads W™ NodsiMasses = | §F Seismic Loads | L Line B rydraste
. i | 4 ssgnm

Pn - iGEITTHEEEO ENIG AE W S PRE=EaIAiN DG .
2 x| [ CreeN—— TR

Static Load _Using Load
Caser Comt

Floar Lead Type
Load Type: [Offica =[]
v [ona way =]
Losd dngle(al): 0 [doa)
Excluds Inner Elem, of Area
Allow Pelygon Typ Unft Area
y__SEEen

et g™
: A ‘Nﬂ?v /

7
;/
/
$3RIH LSS

Defauft =] G /
o
/
(AN

. 17(
.

o

b o
Unmodsled Sub-Beam
No. of Sub Beams 0

Sub-Beam AnglelAZ): B -
Urit Self Walaht: 0 hy/m

Load Direction 4 Prajection -

Load Direction : (Global 2 = ™

Projection : ez @ Mo

[#ssign Floor Loads =)
Load Group Name 4\
S

S0 | BEE6I0E 4% R

Description
Modes Defining Loading Area:

. /
7| Copy Floor Load AN
i 1 X Oy @z -
Distances: SEAESPAZ m o A

CExample : 5345, 3050) 5
Conwert to Beam Load Type
[ Awely | [ Close |

B, Commnd esaspe (osyssosers 7 1K

N -Jm -] »M-'@H-;/ z':

Figure 1.48 Input the Floor Loads of the upper part cantilever
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Application 1. Steel Structure

5 Active Identity

Story > Roof ; +Below (on)
[ Active | [ Close |

Load Type > roof
No. of Sub Beams > 3
Copy Floor Load (off)

Nodes Defining Loading Area > Roof FIoorJEJ

Cantilever portion:
No. of Sub Beams > 0
B Active All

Assign Floor Loads > [-
Floor Load Table > (Refer to Figure 1.50)

Gan 2015 - [ fal#Agp 1. Steel 6] - [Modsl View]

o [
: &

Static Load _Using Load i
Cases Combmations | -1 Specified Guspl.

() Temp mesues () Constrtion Stage () Laad Favies
(%) viwng ssa () Hestof rysion

[Assizn Flaor Loads
Losd éiroup Name

Detauit =] [
Finor Load Type

Load Type: |Root ==
Distibusion: (One way |

Losd ngle(Al: 90+ [deg]

| Exclude Innier Elem, of Area
Alow Polygen Typs Una rea

1
LB

i

Unmadsled Sub-Eeam
No, of Sub Beams ;0
Sub-Beam Angle(sd: 0
Unit Sl Weight: 0 W/m
Luad Direction & Projection

Losd Direction : [GlobalZ__+]

Prajectan : Yes @ No
Desorlpdan
Nodes Defining Loading Area:

A0 EEE6 0E 4% R Ee 000

Copy Floor Load

1 Convert 1o Beam Load Type

‘N =m <] <Al v e <] [T 0 2 £ z':

Figure 1.49 Input the floor loads of the roof
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Application 1. Steel Structure

Gen 2015 - [ #Usersiuser#Deskiop#Release renewal Gen##Tutcrial Manual¥TuturiaApp 1. Steel Structure#Steel 6 *] - [Floor Load]

@ seimc @ setememite. [T —— -

®

Crmmpmmanms () constrcton stape ) tosa eies s ey | aoses oo - B ryomostnc prosare | [ aqsan roer onas
st =

(C)Maving Losd (7} Hest of Hyceation et Conbimtions | -k Swecied DispL. 44 Assign Plane Loads -

A e Exclude
[T T — ) Na | Load Type | Distibution Type | (g B-u:n i;;-:;]-, Description \E-l.::“- Pl;l:::w
Load Graup Mame [ | 79[ofce One Way. 50.00 o0 Siobal I
Detauit =) [ad] | 8oofice One Way 90.00 00 Sicbal - r
Floor Load Type 81 One Way 90.00 oD Slobal I
=[] 82[Ofice One Way 90.00 00 Siobal r
. 83| Roof | One Way 90.00 | 543.0000 Global R00f r
Divicukion: L el 1 e One Way .00 563 0000 Gicbal 200t r r
d (N [ & vay 50.00 8830000 Global oot r
7] Exclude kaner Elem, of Aroa. (3 Vay 90.00 .00 | 8830000 | Global 3 ool L
= Al Polygon Type Unit Area — Vay 90.00 603,000 | Global 127, 142,123 R0f C C
1 Way 9000 1 6030000 | Global Z__|Yos 144, 146 143, 1/4F Roof
L | Way 90.00 1 B83.0000 ' Global Yes 131, 144, 142, Roof
] fay 90,00 0000 | Global Yos C
. jay 50.00 0000 | Global 2| Yes =
] lay 90.00 0000 | Global Yes @
— ™ 90.00 0000 | Global 2| Yes r r a
Unmodeled Sub-Beam - fay 0.00 0000 | Global Z_| Yes -
No.of Sub Beams = 0[5 - ay 5000 9000 Global 2 [ Yes C
Sub-Goam Anqle(hZt: 0+ - Way 0.00] 0000 | Giobal Z_|Yon L o
Way 90.00 0000 | Gloval 2| Yes r A
Und Self Welght: 0 | W/m 1 Wiay 90.00 0000 | Global Z_| Yes T =
Load Direction & Frojection — Wiay 90.00 0000 | Global Yes T =
Load Direction ¢ (BoGalZ = — Way 90.00 0000 | GlobalZ | Yes r C &
Projecian | Yes ®MNa 1 vay 000 503 0000 | Global Z__|Yos r
Dascrigton: - Vay 50.00 B33.0000 | Global 2| Yes -
Hodss Defining Loading Area: o F:' 2'3 ;:m x: :: F =
] Vay 5000 B83.0000 | Global 2| Yes -
Copy Floar Load ] Vay 50.00 £83.0000 | Glebal Yes r
* Oy @2 ] | One Way 90.00 | 0 0.00 B83.0000 GlobalZ | Yes r
0 |2Mﬂaf 90.00 [ 0.00] 6430000 | GlobalZ__|Yes = -
. I r 3
7] Convert to Beam Load Typs

(Cheply | [Cse ]

L[0T, Command tiessage | Ansiyen essage |

o] e [ ]

Figure 1.50 Floor Load Table
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Application 1. Steel Structure

Input the Wind Loads

Structure > Building > Control Data > Story

Wind tab (@ of Figure 1.51)
[ Auto Generate Story Data,., | J

["story Data =
Ground Level
" n [
Name Floor_Width Floor_Width Floor Center | Floor Center Eccer_ltricity ECCeI:ItIiCiI}‘ s
X-Dir(m) Y-Dir{m) Xc(m) Yec(m) X-Dir(m) Y-Dir{m)
» | Roof 36.00 28.80 18.00 24.00 0.00 0.00
15F 36.00 28.80 18.00 24.00 0.00 0.00
14F 36.00 28.80 18.00 24.00 0.00 0.00
13F 36.00 28.80 18.00 24.00 0.00 0.00 =
12F 36.00 28.80 18.00 24.00 0.00 0.00
11F 36.00 28.80 18.00 24.00 0.00 0.00
10F 36.00 28.80 18.00 24.00 0.00 0.00
9F 36.00 28.80 18.00 24.00 0.00 0.00 |
8F 36.00 28.80 18.00 24.00 0.00 0.00
TF 36.00 28.80 18.00 24.00 0.00 0.00
6F 36.00 28.80 18.00 24.00 0.00 0.00
5F 36.00 28.80 18.00 24.00 0.00 0.00
4F £ 00 28 20 3R 29 13 42 nnn nnn T
A1 Iy Stone A\ Wind A Seismic RN n | 3
[ Auto Generate Story Data,., | | Define Module,,, ]

Figure 1.51 Story Data
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Application 1. Steel Structure

Load > Lateral Loads > Wind Loads
&dd

Load Case Name > WX Wind Load Code > UBC(1997)

Projected Area Method > (on) ;

Exposure Category > C ; Basic Wind Speed > 80
Importance Factor > 1 ; Pressure Coefficient > 1.3
Scale Factor in Global Y > 1 ; Scale Factor in Global Y >0
Story Shear (GL) > 3241920.0 N .
&dd
Load Case Name > WY Wind Load Code > UBC(1997)

Projected Area Method > (on) ;

Exposure Category > C ; Basic Wind Speed > 80
Importance Factor > 1 ; Pressure Coefficient > 1.3
Scale Factor in Global X >0 ; Scale Factor in Global Y > 1

Story Shear (GL) > 4212477.0 N a

Boundary

T g | Ear
(ty NodlLonds " i e -

Static LoadUsingLoad | -
Cases _ Compinations | L Specfied Displ.

SR | TEEN R FES S NE .
B x

T eadview x|

| Losd Case Name ¢ [WiK =] [ | T B S
WindLoad Code | [UBCUISSD. e | = @
Deseripion Modify | =] = ] &

bbb = q
@ Projected Avea Method Momal Force Method E Dl { = .
Wi Load Paramtars Az ~| T T = =]
Expasins Calagony * | = WAs : ] =
Basic Wind Spesd : @ ile/h L N == i P
I | i o
Imporancs Factorl) : i i == - -
Clese = ~ *
Pressuce Costiclent: 13 e = =k =
— ~ = = =]
< ~ =
- == =
1 = ==
=] > ~. B
[ ~J |
E < ~ -
F.\\ B ..

L [— = .

v i = 03

o - ——

——

D ™ 7

Na = 1
Wind Load Diraction Facar (Scala Factar) h P | e
i, 1 -0, 0 Z-fot. 0 ==
Aelgsanal Wind Loads (UnENLm)

story
o
=
QL Find Load Proiie, Cancel] | ool

message { Famrmiessaze 7

Figure 1.52 Dialog box to input the wind load
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Application 1. Steel Structure

Wind Load Profile

Component Select Profile
@ x-Dir @ Story Force
0 y-Dir () Story Shear
@ X &Y Dir () Overturning Moment
) 3RSE
Story Story Story Overturn'g -
Name Force Shear Moment
8F 182736.44 1627276.5 2.89e+007
TF 177993.83 1810013.0 3.58e+007
&F 172411.18 1988006.8 4.33e+007
5F 166000.22 2160418.0 5.15e+007 F
4F Z54272.55 23264182 6.04e+007 A
3F 332754.05 2580650.7 7.33e+007 5
2ZF 32847519 2513444 8 8.78e+007
GL = 3241920.0 | 1.07e+008 o
4 [l | »
File Mame: CHlsersWuser®DeskiopWRelease rene
< Eake Wind Load Calc, Sheet ? Browse

iooooo 200000 aooooon

Wind Force

Figure 1.53 Wind Load Profile
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Application 1. Steel Structure

[ MIDAS/Text Editor - [Steel_6.wpf] = | )
5 File Edit View Window Help HEE
heEd&kE #h & wh AFEERMBER|®

00001 | —

00002 WIND LOADS BASED ON UBC1997(Projected Area Method) [UNIT: W, m] =]

00003

00004

00005 Desian Wind Loads i

00006 Desian Wind Pressure ip =Le+Ca+as+ Iy

00007

00008 Exposure Catesary oG

00009 Basic Wind Speed [mph] Vo= 80.00

00010 Importance Factar Clwo=1.00

00011 Pressure [oefficient i Lg=1.40

00012 Wind Stagration Pressure [psf] tgs = 16.40

00013

00014 Scale Factor for X-directional Wind Loads : SFx = 1.00

00015 Scale Factor for Y-directional Wind Loads @ SFy = 0.00

00015

00017

00018 Wind force of the specific story is calculated as the sum of the forces

00019 of the following two parts,

00020 1. Part | @ Lower half part of the specific story

00021 2. Part 11 ¢ Upper halt part of the just below story of the specific story

00022

00023 The reference heisht for the calculation of the wind pressure related factars are,

00024 therefore, considered separately for the above mentioned two parts as fol lows.

00025

00025 Reference height for the wind pressure related factors(except topographic related factors)

00027 1. Part | top level of the specitic story .

00028 2. Part 11 ¢ top level of the just below story of the specific story b

00029

00030

00031

00032

00033 ++ Combined Height, Exposure and Gust Factor Coefficients (Ce)

00034

00035 STORY MAME Ce

e —

00037 Roof i)

00038 15F .88

00039 14F .62

00040 14F L35

00041 12F 807

00042 1E i

00042 10F 733

00044 9 632

00045 aF .Bhd

00045 F 617

00047 BF A7

00048 oF Rk

00045 aF 450

00050 3F .385

00051 F .27

00052 1F RES

00082

00054

00055

00058 WIND LOAD GEMNERATION D&TH ¥-DIRECTION

00057

ooose  STORY MAME PRESSURE ELEY.  LOADED LOADED WIHD ADDED STORY STORY  OMERTURN'G AIL‘

nnnea HFIRHT RRFAMTH FNRCF FTIRCF FIIRCF SHEAR  MIMFNT
4 3

Ready Ln0 /125, Col 1 NUM

Figure 1.54 Wind loads calculation
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Application 1. Steel Structure

Input the Response Spectrum Analysis Conditions

Structure > Type > Structure Type
Converting Type of Model weight to Masses > Convert to X, Y
Gravity Acceleration > 9.806
Align Top of Beam Section to Floor(X-Y Plane) for Panel

Zone Effect/Display (on)

Load > Structure Loads/Masses > Nodal Masses > Loads to Masses
Mass Direction > X, Y
Load Type for Converting > all (on)

Load Case > DL ; Scale Factor > 1 Aidd J

Query > Story Mass Table

aDDG‘.H@I& s, Gen 2015 - (C: 1 Steel 16 *] - [Model View] o B R
00 0p ound Load. A v o
Staticlosds] (D) Setomic ©) SettiementMise. = [ O et weight . Ll T ement | 3
e PP e e B & & g | B
& statictosd Uninglosa |
Movng Losd (%) Hest of Hyseation Cosen . Combinations | -4 Spedtied Displ A pical | 4 Assign Pane Loses -

fo-~- G TEHEXSBRO | HHIRIRAD] % B 1 iHE=P8AiDAAoEE Mg iBEa
B sosaven 1| Ll
Work

|
B
L)
&
%

AN

AL

AERA

PRV IITY, s

AAARAASEENAE

EBAAAAAARN KN AL
060666 Q6T

45

= oL Boundaries
=~ A Supgorts | M
A Type 1 [ 1111110)
= +— Beam End Release : 51
~— Type | 0000110 09001,
9 Masses L
12 Loads to Masses : |
1 Type | (DL : scale,l ]
4., Stafic Loads
(0P Statlc Load Case | [Self: Se
& Salf Weight [ SZ.-1 ]
(0P Static Load Case 2 (0L : Dea

(=) Floor Loads : 108

{03 Static Load Case 3 [LL ; Live
Floor Loads : 108

(&) Static Load Case 4 [WX : Win

_ &F Wind Loads (uBC(1%am) _ 55
5 V" JETEI3T50\ command Message {Arianicssse T ]I«

N ofm o] oo o] ZIMI O 2/ 2 -

Figure 1.55 Create the mass data automatically
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Application 1. Steel Structure

[c] MudelView/ & story Mass x

Translational Mass

Center of Mass

Figure 1.56 Story Mass Table
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Story Ll:en:)e' ¥Dir v_Dir Rmﬁj’;f‘#ﬂ)m ¥-Coord | -Coord
(N7g) (N/g) {my) (m}
Use Ground Level : OFF
Consider Mass under Ground Level : ON
Roof
18F 59.8000 | 5762403312567 | 5762403312567 | 132417276.1453 17.9933 24.0808
14F 556000 | 575403.8652721 | 575403.8652721 | 1321834115283 17.9500 240933
13F 51.4000 | 574567 3992874 | 574567 35992874 | 131948527 1881 17.9866 240858
12F 47.2000 | 574567.3992874 | 574567.3992874 | 131949527.1881 17.9866 24.0958
1MF 43.0000 | 5750759272789 | 5750759272789 | 132013957 4102 17 9867 240828
10F 38.8000 | 570986.0483796 | 570986.0483796 | 130942673.2916 17.9863 24.0857
9F 35.0000 | 566387 6414888 | 586387 6414888 | 129805857 5742 17.9859 240814
8F 31.2000 | 5674603194981 | 5574603194981 | 130026545.7558 17.9881 24.0780
7F 27.4000 | 5685329975075 | 5885329975075 | 130247217.74093 17.9902 24 0748
6F 236000 | 5685329975075 | 5685329975075 | 130247217.7493 17.9902 240745
5F 19,8000 | 560644 7371027 | 569644 7371027 | 130558006.1186 17.9500 240781
4F 16.0000 | 1367162.443169 | 1367162.443169 | 6762609349352 32.5828 17.8105
3F 11.0000 | 1115589.873984 | 1115589.873984 | 552075939.7212 31.2398 18.3457
2F §.0000 | 1132763.073632 | 1132763.073632 | 560134031.9527 31.1095 18.4085
1F 0.0000 0.00000000 0.00000000 0.0000 0.0000 0.0000
Total | 1054819834087 | 10548198.34087
Lewvel Transzlatienal Mass
Story (m) *-Dir YDir

Roof 540000 0.00000000 0.00000000
15F 55.8000 0.0ooooo00 0.cooooooo0
14F 55.6000 0.00000000 0.00000000
13F 51.4000 0.0ooooo00 0.cooooooo0
12F 47.2000 0.00000000 0.00000000
1MF 43.0000 0.0ooooo00 0.cooooooo0
10F 38.8000 0.00000000 0.00000000
9F 35.0000 0.0o000000 0.0o000000
aF 31.2000 0.0o000000 0.coooo0000
TF 27.4000 0.00000000 0.00000000
6F 23.6000 0.0ooooo00 0.cooooooo0
5F 19.8000 0.00000000 0.00000000
4F 16.0000 0.0ooooo00 0.cooooooo0
IF 11.0000 0.00000000 0.00000000
2F §.0000 0.0ooooo00 0.cooooooo0

v [\ Story Mass A4 ®-Dir £ v—Dir £ Z—Dir 7 |« &=




Application 1. Steel Structure

Load > Seismic > Response Spectrum Data > Response Spectrum Load Case

[ Eigenvalue Analysis Contral,., |

Number of Frequencies > 15

-
Eigenvalue Analysis Control @

Type of Analysis

@ Eigen Wectors () Ritz Wectors
@ Subspace Meration
7 Lanczos

Eigen Vectors
Eigenvalue Contral Pararmeters
Wurmber of Frequencies @ 15 =

Murnber of lterations 20 s
Frequency range of interest Subspace Dimension : ! s
Search From 1] [cps] Convergence Tolerance @ Te-010
To 1600 [eps]
Femove Eigenvalue Analysis Data ] | 0K | [ Cancel |

Figure 1.57 Eigenvalue analysis conditions setting

Modal Combination Control > D
Modal Combination Type > SRSS .

[ Response Spectum Functions,., |

Add

Design Spectrum > UBC(1997)
Seismic Coefficients Calculation Option > Automatic (on)
Soil Profile Type (S) > Sc
Seismic Zone Factor (Z) > 1 (0.075)
Seismic Coefficient (Ca) > 0.09
Seismic Coefficient (Cv) > 0.13
Max. Period > 10 (sec)
Scale Factor (Ie/R) > 0.238 (Refer to Figure 1.59)
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Application 1. Steel Structure

r M
Modal Combination Control ﬂ

Modal Combination Type
@ 3R%E O CAC O ABS @ Linear

[7] Add signsi+ -} to the Results

@ Along the Major Mode Direction
along the Absolute Maximum Yalue

Select Mode Shapes
Mode

=
&
&

Maode Shape Factar -
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
10000

Check All Check None

mn

HE=EE<EEEEREEEEEEE

Figure 1.58 Assign the method of the mode combination

r b
Add/Modify/Show Response Spectrum Functions ﬂ
Functi arne Spectral Data Type
‘:\m) @ Mormalized Accel, ) Acceleration () Velocity ) Displacement
Scaling Gravity Graph Options
[ Irnpart File ] [ Design Spectrum Scale Factor 0,733 9806 m/sec: [ %-axis log scale
: Darmping Ratio
Period | Spectral Data| = Wi ,
“ (WMasimum Yalue |0 5
e @ 3 A | 0.05 [C]¥-axis log scale
-
Generate Design Spectrum 0800
0.2224
Design Spectru@U[LIBC( - 202 \
esign Spectr 19900 ] 3250 0.2024 '[
Seismic Coefficients Calculation Option 2250 n_m:g 1‘
@ Automatic () User Defined 295() o b \,l
h h < o.14z24
Data for Automatic Calcalation 2350 z
Soil Profile Type (S1:  [Sa - 5950 _ 0-rees
Seismic Zone Factor (£} ¢ | Zanel (0,095 » 295() E u_:m:g AY
For Zone 4 2167 B o.08z4
Seismic Source Type & =3 0_0€z24 -
Closest Distance to Known 1857 " p.o4zs —
Seismic Source (km) ¢ [10.0 1625 — T
Seismic Coefficients 1444 0.0024
Seismic Coefficient (Ca) 1 0.06 1300 g.01 1.01 2.01 3.01 4.01 5.01 €.01 7.01 8.01 S.01 10.01
Seismic Coefficient (Cv) : 0.08 1182 | ~ Periocd (sec)
s ot s [p=om cvar o
[ oK ][ Cancel |

Figure 1.59 Dialog box to create the Design Spectrum automatically
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Application 1. Steel Structure

Load > Seismic > Response Spectrum Data > Response Spectrum Load Case
Load Case Name > RX
Direction > X-Y
Excitation Angle > 0
Scale Factor > 1
Period Modification Factor > 1
Function Name > UBC1997 (on)

Operations > | Add

Load Case Name > RY

Excitation Angle > 90

Operations > | Add

Gen#fTutorisl 1 Steel £] - [Modsl View]
Teals

)RS e

Dymamic Time Varying Mulliple Define _ Define
State Lasc: animation Time

Spectrum Load Case
Load Case Name; AX

Direction : E=3 =

Auso-Sasich Angle

8 Malor o
Exciation pngle © 0 |+ [deg]
Scale Factor: |

= Foyeye]

Period Madifcation Factor -9

1 £y

%

Madal Combinaton Cortrol [.]
Spectrum Functions =
Function Marme (Daming Railo) n
|UBCI987 (006} a

e

Apply Damping Method @

Tx A

=

tion by Damping Fako =
Interpolafion of Spechrsl Data .

Unear @ Logarmm

Accldental Eccenticiy

Descripsion |

LoadCass  Direcion  Scale
1
Ay f |

Operatans
Add | [Madfy| [Delete

[ Eigenvalus Anaiyes ContoL.. ] -

EODD Ty

Figure 1.60 Input the response spectrum load cases

64



Perform the Structural Analysis/Window Setting

Analysis > B Perform Analysis

#
1 Generatar

Hinage

% uto Regen

= & Ansiysis Conol Data
& Eigenvalua Analysis [ Type Eig

= £F Struchures
© £F Stoies : 16
, Nodes : 490

= *;* Elements : 1122
o (7 flamed Plane : 1
B

= [1] Properties
& (] Matarial : &
@ T Sectan: 77
& . Boundaries

AR =B006 /08 +2%L2BLA0

Y i
& = Beam End Release : 51
= ) Massas
1% Loads 1o Masses : 1
L,_ Shatc Loads
(I Swc Load Case | [Sel; Selt-|
= (i)} Staic Load Case 2 [DL ; Dead L|
(i)l Statc Load Case 3 [LL ; Live Lt

% (i) Staic Load Case & [WX ; Wind |

@ (5] Stafic Load Case 5 [WY ; Wind |

1. Response Spectm Analysis

© [ Response Specirum Funclions.

£ Function | [ UBC1397: Norm)

& 1 Respense Spectrum Luad Case
[ Case | [ AXUBCISAT : SRS,|
[ Case 2[ AyUBC1987 ; SRS,

[TOTAL SOLUTION TIME..: .47 [SEC]

. = + |5 Commans essage ) ammysia wosasgs | ]|« ,

o] s )] () a0

Figure 1.61 Toolbar setting to confirm the results

65



Application 1. Steel Structure

Confirm the Analysis Results

Examine Reactions

Tools > Setting > Unit System
Force > kN
& Active Identity

Story > 2F ; +Below (on)
[ Active | [ Close |

Results > Results > Reactions > = Reaction Forces/Moments
Load Case/Combinations > ST : DL
Components > FZ
Type of Display > Values (on), Legend (on)
Values > [

Decimal Points>2  d

Results > Tables > Result Tables > Reaction

Load Combination > Self(ST) (on), DL(ST) (on), LL(ST) (on)
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Structure

“-Readtions = G~
rea | i Oetomations - Fi-
52

compination | Frorce - G-

Reactions [l

Feaction Forces/Moments  «

Load Cases/Combinations
(ST=oL =]

Companents
X OFY @FZ OFVZ

MX ©MY ©MZ ©OMKYZ
Mb
Local (if defined)
Type of Display
¥ Values () [#Legend [J
Amow Scale Factor: 1,000000

[_Apply | [ Close

R R A

Node/Element

m|

B

T BeamElement ~
H+ Locat Direction.
3 Displacement Participation Factor

ol = A EOT G TR R e

Properties  Boundary

Load

T Local s

Analysis
L Mode shapes -
£7] Modst Damping Ratio
1 Noaal Results of RS

Pushover  Design
i Lnes -

A 1o, Surtaces -
28 Moving Tracer -

Query

d PN A IDIAGEE M

Tools
15 THResults -
1\ TH Graph/Test =

JL stage/step Graph

Graph for C5

Catumn Shortening Story Shear
F

"I Unknawn Load Factor

io

Teat
Output

Results.
Tables -

TOTAL SOLUTION TIME..: 6.47 [SEC]

A5 5 Command issasge h Ansiysis Message /

HODE=

MIN. REACTION

&0

FZ:  3.57SSEs002

MAX. REACTION
HODE=
F2: 5.8524E+003

a4

2014

'

VIEW-DIRECTION

=] n -] C /2=

O =>E006 /06 6L

Q
CH
al

Figure 1.62 Confirm the reactions in the gravity direction

4 @& Model\criew/ﬂ Result-[Reaction] x]

Fx F Fz M= W Mz
D = (kM) (k:} (k) (kN-m) (kN?’m} (kN-m)
3L 0685900 5245520 | 3540330407 | -13.125182 | 0781628 |  0.034988
Py 0762333 2584876 | 3631800610 | 1767165 | 0924447 |  0.034988
45 [LL 10821871 3144687 | 2554012450 | -9.053264 | 20380070 |  0.034674
46 [ LL 6.879727 11575065 | 1074272455 |  20.788972 | 12.868230 |  0.034672
47 [LL 2533018 4167934 | 3219688208 | 65334332 | 5749904 |  0.037736
48[ LL 5.804844 3754875 | 2037679547 | 63715097 | 16251496 |  0.037736
49 [LL 5564936 12.838587 | 2194917723 | 22020405 | -11703350 |  0.034706
50 | LL 6.857837 12719437 |  1967.656801 | 26.748256 | 12717720  0.034672
51 [LL 2554230 22895517 | 3023622346 | -77.514383 | -5910383 |  0.037736
52 [LL 7124140 24892577 | 2734370237 | 77672838 | 15847274|  0.037736
53 [LL 5311330 26432825 | 2375031522 | -54604194 | -11320769 |  0.034708
E4[LL £.678308 13581468 | 1308676055 | 34293404 | 12.100760 |  0.034649
55 [LL 0.861328 36660223 | 2537202698 | 68100925 | 0635981 |  0.037569
56 | LL 0.923293 36486290 |  2520.043062 | 67.378935 | 0758114 |  0.037569
57 [LL 4535413 35991015 | 1853794035 | 67.478043 | -10.065304 |  0.034649
58 | LL 2214885 0141400 | 1122489666 | 1652320 | 8639702 |  0.018732
59 [LL 1.129603 0142425 | 1046580434 | 1654160 | 8418205  0.018732
80 | LL 3.400784 12.14D0048 | 271144050 | —23.728603 |  6.400883 |  0.000017
81 | LL 8.404875 4546120 | 674447178 | -9.679180 | -16.450152 |  0.000112
82 |LL 1511684 9.032492 |  EEB57S100 | 16.821741| 2574074 |  0.000052
83 | LL 8305523 3.083132 | 470444952 | 5671655 | -16575088 |  0.000112
B4 | LL 10730115 13.400707 |  897.583744 | 26045177 | 20749820  0.000052
85 | LL 0236074 10923307 |  507.668386 | -22.181905| -0.586360 |  0.000112
86 | LL 11.801844 28074382 |  620.135438 | 54568020 | 22120292 |  0.000112
67 |LL 9941673 10.078727 | 301.084340 | 18.658040 | -19.141377 |  0.000017
88 | LL 15028248 26680803 | B41.081370| 49.973374 | 28406628 |  0.000112
89 | LL 8.164882 14733840 | 998.055419 | -28.761845 | 15689108 |  0.000052
70 [ LL 7373821 12131348 | O70.155106 | 22.542685 | -13.072908 |  0.000052
71 LL 3278613 4114361 1230928406 | 8424944 | 6461010 |  0.000052
72 [LL 12.808422 15.000890 | 452.027397 | _29.450002 | 24.865014|  0.000112
Fx F: Fz

Load ) ) )

Self ~0.000000 0.000000 | 21816498301

DL 0.000000 Z0.000000 | 82485258416

L 0.000000 Z0.000000 | 52305 745548

<[»\Reaction{Global) £ Reaction(Local) A Reaction{Local-Surface Spring) || « |

Figure 1.63 Reaction Table
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Application 1. Steel Structure

Examine the Eigenvalue Analysis Results

Results > Tables > Result Tables > Vibration Mode Shape
Active Dialog >

. L Participation .
Node No. Governing Direction Period(sec)
Masses (%)
ROTN-Z 52.80 2.807
TRAN-X 67.57 2.744
TRAN-Y 68.52 2.363

4 B Mndel\a’iew/ﬁ Result-[Eigenvalue Mode]

Wode Freguency Period

o (rad/sec) (cycle/sec) (zec) Tokerance
1 2.2545 0.3852 27383 3.373%e-0186
2 2.3945 0.3811 2.6240 0.0000e+000
3 2.8003 0.4457 2.2437 2.2652e-016
4 5.6644 0.8015 1.1082 2.2145e-018
5 77034 1.2260 0.8156 3.5921e-016
6 8.2132 1.3072 0.7650 2.1067e-016
7 53374 1.4861 06729 3.2588e-016
8 13.9131 22143 0.4516 7.3412e-0186
9 14.8208 2.3588 0.4239 5.1757e-016
10 16.4887 26243 0.3811 6.2723e-016
11 18.6102 3.1211 0.3204 2.9563e-016
12 21.0527 3.3506 0.2985 0.0000e+000
13 23.7054 37728 0.2851 5.6762e-015
14 246248 3.9192 0.2552 1.9667e-013
15 28.9609 45083 0.2170 1.9860e-011

lode TRAN-X TRAN-Y TRAN-Z ROTN-X ROTN-Y ROTN-Z
No [MASS(%)] Sum(%) | MASS(%) | Sum(%) | MASS(%) | Sum(%) | MASS(%) | Sum(%) | MASS(%) | Sum(%) | WASS(%)| Sum(%)

1 1.0381 1.0361 2.6224 25224 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 51.5873 | 51.5873
2| 634249 | 64.4510 0.0178 25402 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 24805 | 54.0479
3 0.0001 54,4511 | B54.4501 67.0902 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0007 | 54.0485
4 1.5491 §6.0102 43027 | 71.3830 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 34.3320 | 88.3805
5| 200397 | 26.0500 0.5789 | 71.9719 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.3084 | 286339
6
7
8

03727 | 864226 | 17.5020| 894738 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.208% | 86.8978
0.1881 86.6108 1.6198 | 91.0837 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 47105 | 93.6083
TAT18 | 94.4325 0.2184 | 91.3100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0979 | 93.7082
9 0.0934| 945760 13013 926113 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.5496 | 942557
10 0.0305 | 946065 3.0285 | 956398 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.9830 | 95.2387
11 0.1240 | 947305 0.5174 | 961572 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 28801 | 932189
12 20712 | 96.8018 0.0072 | 96.1644 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0773 | 98.2982
13 0.0435 | 96.8451 0.1280 | 96.2924 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.4932 | 987393
14 0.0035 | 96.8487 1.43%2 | 977316 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1521 | 389414
15 12577 | 98.1064 0.0088 | 97.7405 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0270 | 98.9584

[T*[\Eigenvalue Mode 4 Paricipation vector Mode 7

4| 1

Figure 1.64 Confirm the Eigenvalue analysis results
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Model View tab
IS Iso View, [ Active All, Initial View

Results > & Vibration Mode Shapes
Load Cases (Mode Numbers) > Mode 1
Components > Md-XYZ (on)
Type of Display > Mode Shape > )
Mode Shape Scale Factor>3.0
Animate (on) > o

Animation Mode > Repeat Full Cycle Jd

B Record
" Stop
gl Close

c =TS

- HER TRV [ R 2k PR 08 () W®| ™ [ e RIEE=PMIBIDARGEE M4 Gl
3 x| Maseiview | B Resut Eigermatoc Mose | v
T —

[bration Mods Shapes =] (. —

—

Load Casesihode Numbers) ——
de 1 - [ =

 E— T —

Compeneris

Md-X O Md-Y O Md-Z
Md=XY £ Md-YZ © Md-XZ
@ Md-XYZ
Tupe of Display
Md.Shp. () ElUndeformed
Valves [ [F]Legend [J
¥ Animane ) 7] Contowr ()

Ciose

AR =98968113 ¢% RO FD B!

[ ([T T+, command essage { naiyss Hessage [

S e RSNl LR

Figure 1.65 Vibration Mode Shapes
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Application 1. Steel Structure

Steel Member Design

»  Applied Design Code: AISC(14th)-LRFD10

Create the Load Combinations

All Windows except Model View >
Results > Combinations > Load Combination

Steel Design tab

[ Auto Generation,,, |

Design Code > AISC(14th)-LRFD10
Scale Up Factor > 2.719, RX
Scale Up Factor > 2.504, RY
Jd 4

Automatic Generation of Load Combinations @

Option

@ Add Fieplace

Code Selection

@ Gteel Concrete SRC
Footing

Design Code : | AISC(14th)-LRFDI0 -

Scale Up of Response Spectrumn Load Cases

Scale Up Factor @ 2,504 Ry -
Factor  Load Case Add

2718 A

2504 RY [W]

Manipulation of Construction Stage Load Case

ST Only CE Only ST+CS
Consider Orthogonal Effect
Set Load Cases for Orthogonal Effect...
@ 100 : 30 Ruls
SRAS5(Square-Root-of-5um-of-5quares)

Generate Additional Load Combinations
for Special Seismic Load
for VYertical Seismic Forces

Factors for Seismic Design...

Figure 1.66 Input the Design Code & the Scale Up Factor
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[ Loza Combingtions CL X
General Steel Design | Concrete Design | SRC Design | Footing Design |
Load Combination List Load Cases and Factars
No Name | Active Type Description 2 LoadCase Factor |~
4 1[sLCB1 |Stren | Add 14D P | SelfiST) 1.4000
2|slLCB2 |Stren |Add 1.20 + 1.6L DL(ST) 1.4000
3[sLCB3 | Stren | Add 1.2D + 1.0WX + 1.0L *
4|sLCB4 |Stren |Add 1.2D + 1.0WY + 1.0L
5[sLCB5 | Stren | Add 1.2D - 1.0WX + 1.0L E
6[sLCBE |Stren | Add 1.20 - 1.0WY + 1.0L
T|sLCBT |Stren | Add 1.2D + 1.0(2.719)RX + 1.0L
8[sLCB8 |Stren | Add 1.20 + 1.0(2.504)RY + 1.0L
9[sLCBY |Stren | Add 1.2D - 1.0{2.719)RX + 1.0L
10) sLCB10 | Stren | Add 1.2D - 1.0{2.504)RY + 1.0L W
1] sLCB11 | Stren | Add 0.9D + 1.0WX 3
12| sLCB12 | Stren Add 0.9D + 1.0WY
13| sLCB13 | Stren | Add 0.9D - 1.0WX
14 [ sLCB14 | Stren Add 0.9D - 1.0WY
15]|sLCB15 | Stren | Add 0.9D + 1.0(2.719)RX
16] sLCB16 |Stren | Add 0.9D + 1.0{2.504)RY
17| sLCB17 | Stren | Add 0.9D - 1.0{2.719)RX
18] sLCB18 | Stren | Add 0.9D - 1.0{2 504)RY
19| sLCB19 | Servi Add SERV D
20| sLCB20 | Senvi Add SERV D +L
21| sLCB21 | Senvi Add SERV :D + 0.6WX - L4
<« i ’ -
[ Copy | [ Impor. ][ Auto Generation,. | [ Spread Sheet Form |
File Name: C:#lsersWuserwDeskiopWhelease renewal ¢ [ Browse | [ Make Load Combination Sheet | | Close

Figure 1.67 Create the load combinations

Input the Design Parameters

Design > General Design Parameter > Definition of Frame

X-Direction Frame > Braced | Non-sway

Y-Direction Frame > Braced | Non-sway

Design Type > 3-D (on)

Definition of Frame

)

Definition of Frame

A-Direction of Frame

Y-Direction of Frame

Design Type

@ 3-D
1 %-Z Plane

() Unbraced | Sway
@ Braced | Mon-sway

) Unbraced | Sway
@ Braced | Mon-sway

) #-Z Plane
==Y Plane

[7] uto Calculate Effective Length Factors

Ok,

J

Close |

Figure 1.68 Definition of Frame
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Application 1. Steel Structure

Initial View
% Select Identity-Element

Select Type > Section

List > 221 : SG1
List > 226 : SG6
List > 521 : 5SG1

Design > General Design Parameter > Unbraced Length (L, Lb)
Add > Replace > (on)
Laterally Unbraced Length Lb >4 A

Input the remainders ; Refer to Table 1.5

Unbraced Length(L.Lb) »

Option
® Add/Replace Delete

Unbraced Length

Ly :0 m
z:0 m
Laterally Unbraced Lengih
b 20 m

¥ Do not cansider

(ceonhi] (TEsa)

DR =066 0 6% R0 IO!

M efm o] rw»ml’]‘:/ L

Figure 1.69 Input lateral unbraced lengths
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Section Number Laterally Unbraced Length (m)
241 4.8
221, 226, 521 4.0
224,225,524, 525 2.7
222,223,243,522,523 2.0

Table 1.5 Laterally Unbraced Length of the girders

Design > Design > Steel Design > Design Code
Design Code > AISC(14th)-LRFD10

All Beams/Girders are Laterally Braced (on)

Steel Design Code @

Design Code : | AISC{14th)-LRFDI0 ~|
[¥] &l Beams/Girders are Laterally Braced
[] &pply Special Provisions for Seismic Design

[ oK. |[ Close |

Figure 1.70  Select the design code
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Application 1. Steel Structure

Steel Code Check

Redraw
Design > Design > Steel Design > Steel Code Check
Result View Option > NG
Select All .
(Refer to Figure 1.71)

Property No. > 224
[ Search Satisfied Section ]

| Change & Close | :
Select (SEL) W 30x116 [ Chanse &Close | ooc o rivire 173)

Select (SEL) > Property No. > 224
(Refer to Figure 1.72)

AISC(14th)-LRFD10 Code Checking Result Dialog

Code + AISC{14th)-LRFD10 Unit: kM . m Primary Sorting Option
Sotted by LS (Change... | [ Update... ] SECT @ MEMB
CH| MEMB| SECT| SE Section LCB Len Ly cb Ky By B2y Pr Mry Mrz
Klcom| sHr| L Material | Fy Lb Lz Kz | B1z | B2z | Pc Mcy | Mez
e 24 224 r 5G4, W12x136 , [10.8000| 108000 | 1000 | 1.000 | 1.000 |0.00000] 127454 0.00000
1627 | 0552 A36 | 248211 2.70000 | 10.8000 1000 | 1000 [ 1.000 |5750.48| 783.392| 234,904
ne M8t | s21 r 5G1, W24x76 , | 120000] 120000] | 1000 | 1000 | 1000 |0.00000| 69923 | 0.00000
1080 | 0278 A36 | 248211 4.00000 | 12.0000 1000 | 1.000 | 1.000 |3228.34| 641661 67.1877
ng L1521 ] 831 r SB1, W12x26 , |6.00000]6.00000] | 1000 | 1000 | 1000 |0.00000] 854603 0.00000
1110 | 0.189 A36 [ 248211 6.00000 | 6.00000 1.000 | 1.000 [ 1.000 |1102.54| 76.8821 | 19.5163
1677 | 532 5B2, WEx31 12.0000 | 12.0000 1.000 | 1.000 [ 1.000 |0.00000] 110.464( 0.00000
NG ez | oaee r A36 [ 248211 2 20000 120000] """ 1000 | 1000 | 1.000 |1315.84| 574462 | 33,9743
we 101 | 1001 r BR1, W10x50 . |e70s20[s70e20| | 1000 | 1377 | 1.000 [ -189420.00000]0.00000
1.165 | 0.000 A36 | 248211 6.70820 | 6.70820 1000 | 4962 [ 1.000 |1454.79| 244286 842544
NG 108 | 2001 r BR2, W14X68 o |670820(670820] | 1000 | 1201 | 1000 | -22098 | 0.00000] 0.00000
1406 | 0.000 A36 | 248211 6.70820 | 6.70820 1.000 | 99.990 [ 1.000 |1571.24| 377576 88.5892

[7] Connect Madel View

[ View Result Ratio, . ] Result View Option

[ Select All | [Unselect All| [ Re-calculation ][ << DAl 0K @ NG

[ Graphic... |[ Detail.. |[Summary..|[ Close | [ Summary by LCB... |[Copy Table |

Figure 1.71 Automatic Design Result Dialog box
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B Preview Window =

m

& Print & Print 8l 2] Close B Save
1. Design Information . z
Design Code  :AISC(14th)}-LRFD10 ==
Unit System kM, m
Member No 124 % ——=
Material - A38 (No:1) B g I
(Fy = 248211, Es = 199948024) 3
Sedtion Name - 8G4 (No:224)
(Rolled : W30X118).
Member Length - 10.8000
2. Member Forces Depth 0.76200  Web Thick  0.01435
Top F Width 0.26670  Top F Thick 0.02153
Axial Force Fwx = 0.00000 (LCB: 2, POS:) Bat .F Width 0.26670 Bat.F Thick 0.02159
Bending Moments My = 1274.54, Mz = 0.00000 hres 0.02206  dsz 0.01034
End Moments Myi - 1089.82, Myj = 1274.54 (for Lb) [by Die 0" 0ooy
Myi = 1089.82, Myj = 1274.64 (for Ly) Ibor b lad%  Zbar oot
Mzi = 0.00000, Mzj = 0.00000 (for Lz) rv 0.30480  rz 0. 085563
Shear Forces Fyy = 0.00000 (LCE: 3, POS:)
Fzz = -BB2.25 (LCB: 2, POS:))
3. Design Parameters
Unbraced Lengths Ly = 10,8000, Lz = 10.8000, Lb = 2.70000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor /| Bending Coefficient
Cmy = 1.00, Cmz= 1.00, Cbh = 1.00
4. Checking Results
Slenderness Ratio
Lfr = 184,2 <3000 (Memb:2d, LCBY 20 0K
Axial Strangth
PriPc = 0.00/4928.99 = 0,000 < 1,000 .. 00t 0K
Eending Strength
Mry /Moy = 127484138375 = 0.921 < 1000 .o 0K
Mrz/Mcz = 0.000/114.354 = 0,000 < 1,000 .. 0vr oo 0K
Combined Strength
Combined Stress
PriPc = 0.00 < 0.20
Rnax = Pri(2+Pc) + Mryfloy + Hrzfez] = 0,921 < 1000 ..o 0K
Shear Strength
VryfVcy = 0,000 < 1,000 L 0K
Vrzficz = 0.345 < 1000 L 0K
4 L1}

Figure 1.72 Summary of Design Results
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Application 1. Steel Structure

-
Change Steel Properties Dialog

===

Property Mo, | 224 - Unit: m
Open MGEE File 5 Frarn  To I Fram  Ta
SameH 0 i] Same tw 0 a
AISC10(US) -
[[]5ame B1 0O a [[(15ametfl 0 0
Seme 82 (0|0 Seme 2 (0|0
Lirnit Combined Ratio frorm 0,8 to 1 Search Satisfied Section ]l
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Figure 1.73 Change Steel Properties Dialog box

1001 > W 30%x132 ;

Design > Section > Section for Design
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% Select Identity-Element > Select Type > Section

224(on), 1001(on), 1002(on), 2001 (on)

2001 > W 14x90

Design > Design > Steel > Steel Code Check
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Figure 1.74 Code Checking Result Dialog box after modifying the sections
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Figure 1.75 Modify section numbers using the design results
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Application 1. Steel Structure

Model View tab
The right side of % Select Identity-Element (Refer to @ of Figure 1.76)
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Figure 1.76  Select elements to modify the sections
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Re-analyze/Re-design reflecting the Design Results

Code Checking Result Dialog >
Select (SEL) > 224(on), 1001(on), 1002(on), 2001 (on)

(Refer to Figure 1.77)

“Analysis / design results will be deleted. Continue?”

Yes

Close

The right side of % Select Identity-Element (Refer to @ of Figure 1.76)
[Ctrl]+[V] in Keyboard (Paste Command) fE“fL'-J)

Model > Elements > Change Element Parameters
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Assign No. > 522

Analysis > 3] Perform Analysis OR Re-analysis (Refer to Figure 1.78)
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Figure 1.77 Update Changed Properties Dialog
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Application 1. Steel Structure

Update Changed Properties Dialog
Froperties Before Change Froperies After Change
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Figure 1.78 Dialog box after updating the selected sections
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Figure 1.79 Modify sections using the Change Element Parameter
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Select Identity-Element
Select Type > Section

List > 224:SG4, 522:SG2, 1001:BR1, 1002:BR1, 2001:BR2

Design > Steel Code Check

[ “iew Result Ratio...

) (Refer to Figure 1.80)
Select (SEL) > 224

[ Show Graph of Result Ratio ] (Refer to Figure 181)
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Figure 1.80 Confirm the results of the re-design
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Application 1. Steel Structure
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Figure 1.81 Stress ratio graph of 2~4F SG1 (after modifying sections)
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SRC Column Design
»  Applied Design Code: SSRC79

Create the Load Combinations

& Unselect All
Result > Combination > Load Combination

SRC Design tab

[ Auto Generation... |

Option > Add (on)

Design Code > SSRC79

Scale Up Factor > 2.719, RX
Scale Up Factor > 2.504, RY

Jd o4

Automatic Generation of Load Combinations  [mem]

Option
@ Add Feplace
Code Selection
Steel Concrete @ SRC
Footing
Design Code : |55RCTY -
Scale Up of Response Spectrum Load Cases
Scale Up Factor @ 1 [i*3 -
Factor  Load Case
219 Ax
2504 Ry IWX

Manipulation of Construction Stage Load Case

ST Only C5 Only ST+CS
Consider Orthoganal Effect
Set Load Cases for Orthogonal Effect, .
9 100 : 30 Rule
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for Vertical Seismic Forces
Factars for Seismic Design,.,

Figure 1.82 Select the SRC Design Code

83



Application 1. Steel Structure

Input the Desigh Parameters

Design > Design > SRC Design > Design Code
Design Code > SSRC79

Tools > Setting > Unit System

Length >cm

Design > Design > SRC Design > Modify SRC Column Section Data
SEL > Section ID > 151 ~ 156
Reinforcing Main Bar > Auto Calculate Rebar Space (on)
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Figure 1.83 Modify SRC Column Section Data
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SRC Code Check

Design > Design > SRC Design > SRC Code Check > Column Checking

SSRCT9ISRC Column Checking Result Dialog
Code : 55RCTY Unit: kN . cm Primary Sorting Option
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ok e | o | Reg C1, W18x258 275790 [70.00 [ 00000 [ 500.000[ S00.000| 1000 0.850 | 18231 [ 43717 | 2.8038 | =
0.786 0.079 4-2-PZ0 ASTZ-50 | 34.4735 | 40,0000 | 70.00 -8927.3 | S0672.0 | 14299.9| 1.000| 0.850| 27.670 | 20.684 | 20.684
ok 24| 12| | Ree C1, W18x258 275790 70.00| [ 500000 500,000 500.000 | 1.000 | 0.850 | 16.768 | 3.4475 | 22901 |
0.645 0.067 4-2-P20 ASTZ-50 | 34.4738 | 40.0000  70.00 -8210.9 | 39959.5 | 11277.8| 1.000| 0.850| 27.670 | 20.684 | 20.684
ok % | 1| | R C1, Wiaxa11 275790 70.00| [ 380000 380.000 350.000 | 1.000 | 0850 | 17.123 | 46129 | 25117
0.659 0.153 4-2-PZ0 ASTZ-50 | 34.4735 | 40,0000 | 70.00 -5849.1 | -38057 | -12181 | 1.000| 0.850| 30.516 | 20.684 | 20.684
oK 214 104 r RHB C1, W14x176 275790 | 70.00 4 380.000 | 380.000 | 380.000| 1.000| 0.850| 14.989 | 5.3031 | 3.2820
0.623 0.185 4-2-P20 ASTZ-50 | 34.4738 | 40.0000  70.00 -5009.4 ( 373082 | 13725.0| 1.000| 0.850| 32.832 | 20.684 | 20.684
oK 1136 105 r RHB C1, W1dx145 275790 | 70.00 4 420.000 | 420.000 | 420.000| 1.000| 0.850| 11.081 | 6.4199 | 41089
0.606 0.202 4-2-P20 ASTZ-50 | 344735 | 40.0000 | 70.00 -3052.6 | -37825 | 14510.5| 1.000| 0.850| 35.530 | 20.684 | 20.684
oK 1560 106 r RHB C1, W14x176 275790 | 70.00 4 420.000 | 420.000 | 420.000| 1.000| 0.850| 1.7741 | 9.8006 | 46437
0.706 0.245 4-2-P20 ASTZ-50 | 34.4738 | 40.0000  70.00 -592.90 ( 69581.8| -19420| 1.000| 0.850| 32.563 | 20.684 | 20.684
B34 151 RHB C1A, W1Z2x138 275790 | 60.00 500.000 | 500.000 | 600.000| 1.000| 0.850| 20.178 | 0.0588 | 22282
oK 0.575 0.030 r 12-4-P3 ASTZ-50 | 344735 | 40.0000 | 60.00 ¢ -51%4.1 | -271.21 | -5867.1 | 1.000| 0.850 | 28.678 | 20.684 | 20.684
402 152 RHB C1A, W12xT2 275790 | 60.00 380.000 | 380.000 | 380.000| 1.000| 0.850| 22.666 | 0.2609 | 5.3667
oK 0.548 0.058 r 12-4-P3 ASTZ-50 | 34.4738 | 40.0000 | 60.00 1 -3085.5 | -672.77 | 8114.33| 1.000| 0.850| 43.180 | 20.684 | 20.684
oK 514 153 r RHB C1A, W12xT2 275790 | 60.00 2 380.000 | 380.000 | 380.000| 1.000| 0.850| 12.286 | 0.1283 | 8.8653
0.516 0.058 12-4-P3 ASTZ-50 | 344735 | 40.0000 | 60.00 -1672.5 | -330.85 | 13404.2| 1.000| 0.850| 43.180 | 20.684 | 20.684
oK 226 154 r RHB C1A, W10x54 275790 | 60.00 2 380.000 ( 380.000 | 380.000| 1.000| 0.850| 15.840 | 0.1137 | 11.807
0.671 0.073 12-4-P3 AST2-50 | 34.4738 | 40.0000 | 60.00 -1614.7 | 197,699 | -12885| 1.000| 0.850| 51.414 | 20.684 | 20684 | ~
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Figure 1.84 SRC Code Checking Result Dialog
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