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Application 1. Steel Structure
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Figure 1.1  Steel Building



Application 1. Steel Structure

Structural Plans & Section
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Element Name Section ID DB Section Size
SG1 221 AISC W24x76
SG2 222 AISC W18x55
SG3 223 AISC W18x55
SG4 224 AISC W12x136
SG5 225 AISC W24x103
SG6 226 AISC \W18x86
SB1 231 AISC W12x26
SG1A 241 AISC W12x53
SG3A 243 AISC W24x76

Figure 1.2  Structural Plan of the lower part (2~4F)



Application 1. Steel Structure

l ? ﬁ@ 7
36000
12000 | 12000 | 12000
| |
SG1 SG1 SG1
E
Elm II‘bz @:2 L 4
o
S 0 B
2 3 2
—
SG1 SG1
@7 o ELS C3A
o O
©l © ™ o
NRe] 10} o
AN| © wn (%]
SG1 SG1
©o— | [ @
DC3 C3A
8
@ 0 3 3 10
S ? 2 ? 7
SG1 == SG1 SG1 =
B o I I I
= . [C4_ sB2 [C2A _ sB2 I%ZA SB2 %‘CM
9 3 3 3
& 3 3 3
Element Name Section ID DB Section Size
SG1 521 AISC W24x76
SG2 522 AISC W21x62
SG3 523 AISC W14x48
SG4 524 AISC W27x129
SG5 525 AISC W24x103
SB1 531 AISC W12x26
SB2 532 AISC W8x31
SCG1 571 AISC W14x34

Figure 1.3 Structural Plan of the upper part (5~Roof)



Application 1. Steel Structure
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Figure 1.4 The cross section (Section—-@)



Application 1. Steel Structure

Applied Codes

» Applied Load / UBC(1997)
»  Steel Design Code / AISC-LRFD2K
>  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 3.9 2.5 2.0

» Wind loads

¢ Basic Wind Speed: 80 mph
e Exposure Category: C

¢ Importance Factor: 1.0

e Pressure Coefficient: 1.3



Application 1. Steel Structure

» Seismic Load

e Seismic Zone Factor: Z =1 (0.075)
Importance Factor: 1.0

¢ Soil Coefficient: Sc

e 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 'VZ oad
Wind Loa
Cases T .
4 WX (X-direction in the global coordinates)
c 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/ O] New Project

File/ &| Save (Steel)

Tools / Unit System
Length>m; Force >N

Tools / Customize / Toolbars
Joint On/Off > Node (on), Element (on), Property (on)
(Refer to Figure 1.5)

J Point Grid (off), ® Point Grid Snap (off), ﬂ Line Grid Snap (off)




Application 1. Steel Structure
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Figure 1.5 Initial Window Setting



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
Model / Properties / Material
Name > Girder ; Type > Steel
Standard > ASTM(S) ; DB > A36
Name > Steel Column ; Type > Steel
Standard > ASTM(S) ; DB > A572-50
Name > SRC Column ; Type > SRC
Steel Standard > ASTM(S) ; DB > A572-50

Concrete Standard > ASTM(RC) ; DB > Grade4000

Type > Steel ;
Standard > ASTM(S) ;

Name > Brace

DB > A36

.d




Application 1. Steel Structure

Properties
- - - Genersl
aterial | Section | Thickness | B
10 | Name | Type [ standard [ DB Eastioty Lata
1 Girder Steel ASTM() A38 VodFy... Typa of Detion
2 steel Column  Steel ASTM() A572
3 SRC Column SRC ASTM(S) ASTZ Delete
4 Brace Sheel ASTM(S) A36 =
Copy
Import Typo of Matoeial
Renumber = Bt
Steel
Mok of Elmbicky © | Hjm1
Pusssorts Rati [ 3
Thieesaal Condliine [ T
Wiright Deesity [ W1
I UsoMars Denatyr | W=ty
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Figure 1.6 Input material properties

Figure 1.7 Input the section data of the lower part girders

s X

Material Section ‘ Thickness ‘

Prop

1D [ Mame [ Type [ shape |
221 361 DB 1
222 562 DB

223 563 DB

1
1
1
225 565 DB 1 Copy
B 1
1
1
1

224 5G4 DB
226 5G6
231 SB1 DB Impart

241 SElA DB
243 5E3A DB

Reenumber

H:0.807565 Bl:0.228346 tw:0.011176 tF1:0.017272 Close:

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

ﬂ Hidden (on), j Node Number (on), ﬂ Element Number (on)
Model / Structure Wizard / 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

Insert tab

Insert Point >0, 0, 6

Rotations / Alpha > -90 .
Zoom Fit
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Figure 1.8 Create the 2nd floor elements using Frame Wizard
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Application 1. Steel Structure

E Top View
Select Window (Node 1)
Delete

Model / Elements / m 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 33”

Material Name> 1:Girder
Section Name > 231:SB1

Nodal Connectivity > Element 36™

(Refer to Figure 1.9)

(Refer to Figure 1.9)
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Figure 1.9 Modify the 2nd floor elements
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E Display > Node > Node Number (off)

Tree Menu > Works tab
Z| Select Single (8, 11, 34, 35, 37, 38)
E 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)
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Figure 1.10 Change the section numbers using Drag & Drop
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Application 1. Steel Structure

UCS & Line Grid Setting

ﬂ Node Number (on)
E Display > Property > Property Name (off)
F| x-y
Coordinates Origin > 36, 10.8, 6 (Node 8)
Angle >-30 J

E Set Line Grid
Grid Name > Skew Plane
X-Grid Lines __Add
Line>2@12 . d
Y-Grid Lines __Add
Levels > -10.8, 2@10.8, 6, 10.8
Add/Modify Grid Lines J
Zoom Fit (on), ﬂ Line Grid Snap (on)

Add/Modify Grid Lines

Grid Mame | Skew Plane

#-Grid Lines Y-Grid Lines

12(12)
24(12)

2760 10.8)

add | modfy | el | pelal || | add | modfy | el | pela |
OF | 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

Model / Elements / 1] 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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Application 1. Steel Structure
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Figure 1.14 Input SG1 of the 2nd floor of the skewed part
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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

B Display __fesstél |

ﬂ GCS (on), Eii Line Grid (off), ﬂ Line Grid Snap (off)
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Figure 1.16 Delete the unnecessary node and element
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Application 1. Steel Structure

Input the Beam End Release Conditions

. Display > Property > Property Name (on)

Select Single (SB1-element 36)

Model Entity tab/ Boundary
Beam End Release (Refer to @ of Figure 1.17)
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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

C1l 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 W 12 x 72 | 600 x 600
1 1~2 101 W 18 x 258 | 700 x 700 151 W 12 x 136 | 600 x 600
C2 C2A
Unit | Story Section Steel RC Section Steel RC
Number Number
6 | 14~15 206 | W14x109 | 700x700 | 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 | 700 x 700 | 254 | W 14x109 | 700 x 700
3 5~7 203 W 14 x 159 | 700 x 700 253 W 14x176 | 700 x 700
2 3~4 202 W18 x 175 | 700 x 700 | 252 | W 14x193 | 700 x 700
1 1~2 201 W 18 x 211 | 700 x 700 251 W 14x283 | 700 x 700

Table 1.2 Column Section Data (1)

19



Application 1. Steel Structure

C3 C3A
. Section Section
Unit | Story Steel RC Steel RC
Number Number
6 14~15 306 W 12 x 72 | 700%x700 356 W 12x96 | 700x700
5 11~13 305 W 12 x 65 | 700%700 355 W 12x65 | 700%700
4 8~10 304 W12 x 65 | 700%x700 354 W 12x65 | 700x700
3 5~7 303 W12 x 96 | 700%x700 353 W 12x96 | 700%700
2 3~4 302 W 12 x 120 | 700x700 352 W 14x145 | 700x700
1 1~-2 301 W12 x 152 ¢ 700x700 351 W 14x193 | 700x700
Cc4 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 W 12 x 65 | 700x700 455 W 12x65 | 700x700
4 8~10 404 W 12 x 65 | 700x700 454 W 12x65 | 700x700
3 5~7 403 W12 x65 | 700x700 453 W 14x99 | 700%700
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 C5A
. 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 C7
. 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:

Model / Properties / L Section

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 18%258

Material > = Select Material from DE... I

Concrete Material>DB>ASTM(RC)
Concrete Material / Name > Grade C4000
Steel Material>DB>ASTM(S)

Steel Material / Name > A572-50

Replace steel (on) ; Shear Deformation (on)

Section Properties

Section Data. El

DBjlser SRC |

Section 1D | 101 Shape

[ -
Name | C1 G Select Material of Concrete ... §|

HC 0.7 m
9] e [07 m Concrete Material

Steel Data OB ASTM(RC) A

" User ' DB ALSC Eaa ,ﬁ

Value | unit_] SteelName | Wigx2ss =
Area 9.331532e-002 ¢ r Mame  |Grade C3500 -
sy 7040822002 u BEmr | o
sz £0261545-002 e SR
T 3715447003 m4 Bl Sl iz
[ 0745312003 w4 tw 0B ASTI(S) -
£ 22485185 003 w4 i1 Goez —
e 14947902001 | m - T Name RN ~
Tym 7.434730-001 | m s 0
Cap 27254206001 | m o ]
Cem 27254206001 | m p—— Ok (G ‘
Tvb 15363962 001 | e
0b 11171986 002 e Select Material from DE, . |
feitd < m Esfec [7osroseseomses
Pel 0.0000002-+000
Cenlery 3500000e-000 m Dsfte 3.27168
Corter= 3500000001 | m ps 03 [ —
¥ 14547902007 |m )
7 2795420000 m Combined Ratio of Conc. [E
¥ 14347906001 | m Replace & steel c
z 2725420001 [ m
¥ 14347902001 | m ¥ Consider Shear Deformation.
Z 2 7254206 001 | m
W 1,4947902-007 |m
) 27254200001 | m

Close:

Show Calculation Resubs... | oK Cancel

Figure 1.18 Input SRC Sections
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Application 1. Steel Structure

Model / Properties / ﬂ Section > Imnport | (® of Figure 1.19)

Application folder > Steel(import).mgb

Import the column section data > Mere

Close |

(Refer to Figure 1.20)

Open

Properties

Material Section |Thickness|

ID | Mame

101 C1
z21 3G1
222 5G2
223 5G3
224 5G4
225 5G5
226 5G6
231 SBL
241 5G1A
243 S5G34

=

Add...

Madify...
Delete

Import; ’

Close

Figure 1.19 Section data before Import
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Import Section from other Project

Section List

Selected List

Look in: |@ App 1. Steel Stucture

(20090213 _yvhae
r .

mp

msteel(import)jrial‘mgb
Steel.mgh

msteeI_TriaI.mg

File name: |Stee\[imporl].mgb

Cancel

Filess of type: |m|das Gen Files[".mgh)

™ Dpen as read-orly

1ot:
1nz:
103
104
1ns:
106:
151:
15z
153
154
155
156
Z01:
202
203

i
1
Cl
i
i
i <=
ClA
Cla
ClA
ClA
CLlA
ClA
cz
cz
2

All

b
Mumbering Type
(» Keep ID. (if ID. already exists, It will be

" MNew ID.

ezl

replaced)
Selected List

Cancel

Import Section from other, Project

Hone

v

Mumbering Type

" MNew ID,

oK

& Keep ID, (if ID, already exists, It wil be replaced)

,—_I

‘ Cancel |

Figure 1.20

Input the section data using import function

23

Section List Selected List
221: 5G1 204: C2 Numbering Type
ggg ggg ggg Eg &+ Keep ID. (f 1D, already exists, It will be replaced)
224 5GY 2511 C2A
225: 3G5 252: C24 & (B,
226! SG6H <= 253 C2h
2311 SBL 254 C2A =
241: 5614 255: C2h [ ] cencel |
2431 5G3A 256: C2A
All 301:C3
302 C3
303: C3
304: C3
Mone | |305: C3
a06: €3 &



Application 1. Steel Structure

Input Columns

ﬂ Redraw

ﬂ Node Number (on)

E Display > Property > Property Name (off) 4

@ I1so View, ﬂ Rotate Dynamic Zoom Fit (Refer to Figure 1.21)

@ Select All
ﬂ Unselect Window (Node 23, 24)

Model / 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
Beta angle >0 ; Number of Times > 1

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

E Display > Element > Local Direction (on)
E Display > Element > Local Direction (off)
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Figure 1.21 Create the columns of the 1st floor
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Application 1. Steel Structure

Select Recent Entities (Columns)

Model > Elements > - Change Element Parameters
Parameter Type > Element Local Axis
Mode > Assign > Beta Angle >90
Select Previous
! Unselect Polygon (Columns with Beta Angle = 90°)
Beta Angle>60
Select Single (Refer to @ of Figure 1.22)
Assign > Beta Angle >-30
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T Change
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e
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Figure 1.22 Unselect Polygon
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Status bar > Filter > z (Columns)

@ Select All
@ Unselect Polygon (Columns) (Refer to Figure 1.23)

Tree Menu / Works tab
Properties > Material > 2 : Steel Column (Drag & Drop)

@ Select All, E Active, ﬂ Node Number (off)
g Display > Property > Property Name (on)
@ Select Single (Elements 83, 84) (Refer to Figure 1.24)

Properties > Material > 151 : C1A (Drag & Drop)
Modify the others in the same way (Refer to Figure 1.2)

E Active All
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Application 1. Steel Structure
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Figure 1.23 Modify beta angles and material properties
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Figure 1.24 Modify the column number using Drag & Drop
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Input the Diagonal Elements

X-direction Y-direction
Story Section L 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

Properties E|

Material Section | Thickness |

D | WEWE | Type | Shape &
524 5G4 [W5] I
525 965 CE I
531 SE1 OB I
532 5Bz2 DB I
551 54 DE I
552 54 [W5] I
571 5Cal CE I
601 & OB I
602 Co [W5] I
701 &7 CE I
F0z 7 OB I
1001 BR1 DB I
1002 BR1 DE I
1003 BR1 [W5] I
2001 BRZ CE I
I
z I -
< >

add...

Modify...
Delete
Copy
Imnport
Renumber

H: 0206248 Bl:0.203708 kw: 0007874 tf1:0.012573

Close

Figure 1.25 Input the Brace section data

29




Application 1. Steel Structure

| Shrink (off)
n Zoom Window (core part)
. Node Number (on) , ' Element Number (on)
Model > Elements > . Create Elements
Element Type > Truss
Material Name >4 : Brace
Section Name > 1001 : BR1
Nodal Connectivity > X-directional BracesJEj (Refer to Figure 1.26)
Section No. > 2001:BR2

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

Figure 1.26 Input the Braces
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Building Generation

Auto Fitting (on)
ﬂ Node Number (off), ﬂ Elements Number (off)

Status bar > Filter > none
®)| select Al

Model / Building / Building Generation
Building Generation > Number of Copies > 2
Distance(Global Z) > 5 ; Operations > ___Add
Building Generation > Number of Copies > 6
Distance(Global Z) > 3.8 ; Operations > ___Add
Building Generation > Number of Copies > 6
Distance(Global Z) > 4.2 ; Operations > ___Add
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 El

Distance

{m) ‘ Material | Column Beam Brace

~
Wall ‘

5.0000
5.0000
3.8000
3.8000
3.8000
3.8000
3.8000
3.8000
4.2000
4.2000
4.2000
4.2000

‘w‘m‘u‘m‘m‘n‘m‘m‘—t

=]

o e e e e e e e e e e e
o e e e e e e e e e e e
o e e e e e e e e e e e
o e e e e e e e e e e e
o e e e e e e e e R e e e

rJ

Cancel

%

Figure 1.27 Building Generation Table
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Application 1. Steel Structure

ﬂ Select Plane

XY Plane > Z Position > 64  d
Iﬂ Active

. Display > Boundary > Beam End release Symbol (on)

. Display > Boundary > Beam End release Symbol (off)

EEUNHBENGRYY

SEEY
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:}EZED A otys essagn [

Fox s, press FL
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Figure 1.28 Building Generation
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Modify the upper part of the model

Element Name Section Number Section Size
SG1 521 W 24 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 W8 x 31
SCG1 571 W 14 x 34

Table 1.4  Sections of the upper part beams/girders

E Active All, © Top View

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

@ Front View

By Unselect Window (Front View of Figure 1.29)

E Iso View

Delete Key in Keyboard (Selected Nodes & Elements)
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Application 1. Steel Structure
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Figure 1.29 Select the non-existent elements
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& Select-1dentity Element
Select Type > Section

List>543 __Add | | Close |

Tree Menu / Works tab
Properties>Section > 523:SG3 (Drag & Drop)

piA Select-1dentity Element
Select Type > Section

List > 524 : SG4
pdd | Close |

E Top View
ﬂ Unselect Window (Refer to Figure 1.31)

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

@ I1so View
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Application 1. Steel Structure
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Figure 1.30 Modify the model using Works Tree
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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

Model / Building / Story
&uto Generate Stary Data J
Story Data E
Ground Level
1 m
B Floor -
Name Level(m) Height(m) Dianh,

_» |Roof B4.00 0.00 Consider
__J1sF 58.60 4.20 Consider
_|14F 5560 4.20 Consider
_|13F 51.40 4.20 Consider
_|12F 4720 4.20 Consider
__IMF 43.00 4.20 Consider
. |1oF 3880 4.20 Consider
__|9F 3500 3.80 Consider
__|&F 31.20 3.80 Consider
__I7F 27.40 3.80 Consider
__|6F 2360 3.80 Consider

5F 19.80 3.80 Consider

F T —— 1600 AN Cnnsidsr hd

« »f\stunr,(\/\find Aseismic /> K | »

Auta Generat Story Dats... Close:

Figure 1.33 Story Data
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Input the Cantilever Beams

Model / Named Plane
Plane Name > B
Plane Type > X-Z Plane
Y Position >10.8

n Select All
Active Identity > Named Plane > B

- Display > Node > Story Name (on)

- Display > Boundary > Beam End release Symbol (on) o

el il
Foanwii U o, 2t 0 e anian, g o N =lln =] ] plee =] BIWT T 2

Figure 1.34  Activate the Named Plane
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Application 1. Steel Structure

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

- Select Polygon (Nodes over the 5th Floor)

Model / Elements / - Create Elements
Element Type > General beam/Tapered beam
Material > 1:Girder ; Section No. > 532:SB2
n Zoom Window (the grid of the 5th Floor)
Nodal Connectivity > 637J6
n Zoom Fit
n Zoom Window (the grid of the 5th Floor)

n Zoom Window (off)
Nodal Connectivity > 637, 640J6

et | H
toret U060 Gremmn W =lln =] o] ] FIWTEIT : 2

Figure 1.35 Input the Cantilever Beam
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n Zoom Fit
Select Recent Entities
Model Entity tab / Boundary

Beam End Release

_Pined-Pined |

Select Previous

Model / Elements / . Translate Elements
Translation > Unequal Distance
Axis > Z
Distances > 5@3.8, 6@4.2
Copy Node Attributes (on)
Copy Element Attributes (on)

(Eeangle: £,3,45, 306.0)

I
el ¢ [0 1 e
£ O [ T
Thdresstre.: [0 21 Rep.
I Cslet M Mock

(e T |
W Copy eds Rtfrbutes |

el | H
Wm0 G, im0 N =l[n =] ] el BT 2

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

Input the Boundary Conditions

Active All
. Display > Node > Story Name (on)
E Select Plane

XY Plane > Z Position > 0

Model Entity tab / Boundary
Supports
D-All (on) ; R-All (on) J

/\/

A Relen  Dstn |

Suppart Tye (Locel Dwvection)

|
! =¥
|
3 i
B Ed
& oA

AVAVAVAVAVAVAVAVAVAVAVAVAY,

EEIn) Aoy s [ if *
For He, ress FL PSS ST T T | P S R = | =T

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

Close |

Static Load Cases rz|
Mame B |W\"
Type ! |Wind Load on Struckure (W) ﬂ Iadify
Description | ind load -direction Delete

No Name | Type | Description 2
1] Self Dead Load (D) Self Weight
2|0L Dead Load (D) Dead load
3[LL Live Load (L) Live load
4 [V Wind Load on Structure (W) Wind load X-direction
5[y Wind Load on Structure ) Vind load Y-direction
*
v
< | >
Close

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

Model Entity tab / Load
Assign Floor Loads
Load Type > (]
Define Floor Load Type (Refer to Figure 1.39)

Refer to “Applied Loads” on page 5.

Close |

X

Floor, Load| Type

Floor Load Type Mame & Description

Mame Shop

Description : |

Floor Load & Load Case

Load Cass Floor Load
1. |oL - | [-3800 o e W 5ub Eeam Weight
2, u v | |-3300 | m2 I~ 5ub Beam Weight
=

afwore 10 e -
s fwone T[0T e r

Define Load Case. .. |
Name ‘ Description | 5
L Shap Modify
| Office
__|Roof Delete

4

*#

v Close

Figure 1.39 Define Floor Load Type
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Application 1. Steel Structure

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

Active I Close |

ﬂ Node Number (on)
ﬂ Hidden (off)
@ Angle View
Horizontal > 50 ; Vertical >60

Model Entity tab / Load

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>Z; Distances > 5

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

f@nnwmwmmwmwn&_wu -

| - P Lot Ty _’__,.’-F']\ ?‘
L e g 4
g ——] e 1 \ )
R e ,r’ ™\ \ g
I~ kit I K, o Aok = ol \\ \\ e "\\ -
— -
A T B, :
J i \\.\\ - '/T\ ,_..--*‘\[\'r i 5
prd /F\} _./’}/ \ \ B
/ ; P \ -
M AN XN .
& NN \ @
- A, ¥

,-K / \\){ N Y\ ___,_FT |
A ~_AF AN e &
g oA | //f : J¢
™~ P d ?ﬂ‘ 11 Shepito) , . |
L Z i . o
\]\\‘ ( el /r @
rx r ol 5 .,' \.\ . ﬂ

(Bl 5137051 \‘\_1_._/_____-——:']/

T~ Cormrrt bo o Load Type: o, T_]

Fafer [
< » il |
Hasragn Windor o
Eli:l;’iﬁ'ﬁ BLS———— Frce-t7 U 26.04, 0,61, 0 &zn.le!an:st',n I =l =l vl 171 _l_:]ﬁn‘_f:‘

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
B

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

[ Cupry Fioer Luad

Todas Cfx My g
Cistacces; % =
{Exnch: 5,313, W50} | ;

Mal | il
[T =T T | s e B R e | = T

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, 12JEj

Nodes Defining Loading Area > 20, 31, 29, 16, 20J6

. Display > Load > Floor Load Name (on)

e, pr Taret | U383, 42,0 TR T e | P B B S e | s e

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, 16JEj

Nodes Defining Loading Area > 13, 14,10, 9, 13J@Ej
Nodes Defining Loading Area > 15, 16, 12, 11, 15JEj
Nodes Defining Loading Area > 29, 30, 28, 27, 29JEj
No. of Sub Beams > 0

Nodes Defining Loading Area > 22, 21, 23, 24, 22JEj

Active All

Liad Ewectin | |
Fre Fha |

e ——

Mot Dalming L nadng feea:

I Copry Fior Load 1
P relir e

Dtarces: |5 =
Gkt 9.3,49, %500 | )
£ - LA

[ATATETE D Command Mevsage s s [ Ml | |
For P, com L Wt Ui A0 s N =lln =] k] el BT 2

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

E Active Identity

Story > 4F +Below (on)

Active | Close |

E Display > Load > Floor Load Name (off) 4

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@Cj

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

ﬂ Node Number (off)
E Active All, ﬂ Front View
Tree Menu / Works tab
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Application 1. Steel Structure

E= : offe

1> Sub Beams=3
2 —> Sub Beams=1
3 —> SubBeams=0 et

[LL1] + Root
A - SubBeams=3
B --> SubBeams=1

(i 5.3,45,00501
T Corvart to B Load Type |

] .
[CERTET SR | e RS R R e R | e T e

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

R oy Ploce Load
o Fx Fy ®a

Tetarces: AT m
| (Bl 1 5,3,45,386).
™ Corvert o Besm Load Type:

EL ) |

= ® |

LSTETETE, Commend Mewonmn  Anirve Messign |

Mel | 3
Worel UeA, w0 Gemssne I ellm =] ol ekl TIWESIT:

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

Active ldentity
Story > 4F ; +Below (on)

. Angle View

Horizontal > 50 ; Vertical >60
n Zoom Fit
Load Type > roof ; Description > 4F roof

Copy Floor Load (off)
Nodes Defining Loading Area > Roof LoadsJ6

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

AR

19 Copr Foor Load

hisi [ Cy Fr
Gt [ m
LeAEanel) 8,3 A, ey e
T Cormrert b Beam Load Type:

E1ET I O K Aoy esamn [

Hal | Ll
Fox e, prasa FL Fr TS TR O | P N B e =T

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

3
=T :
s e
s o
21561 —
22 562
w3 563
B24-564
L 5 st
551581
51252
T
=205
X 58w —
R
2 05
Mmoo .
meer —
10 - B —
1002 Bt —
1009 0 1
R0 R
2002 1R
X 00 fR7 =
el i
s 4 = || | | |
& et 10011 | |
Beam £ Hease - 51 T
o Ty 1§ 00017 000071 | ERALE
At o [ I
1= [ Stmc Load Caen 1 [Bod, Sl —1 1
| S 5241 1
=1 St Losd Cain 201 Dimt k- —
(5 P Loads % - T
1= {9 Siabe Low Core 3L s Live bt
| Fealeak %
Stahe Load Cae [t -l |
(9 Staic Lowc Care 5 WY Wi 1
4 | A -
L KT [ A sty Masswe ] Wl | i
Fax P, presa FL NodeaZ 0, 21.6,0 E0ILAD || e S B S [ i | =T

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

Active ldentity
Story > 5F ; +Below (on)

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 > CantileverJEj

*Consider Load Angle (A1)

Active ldentity

Story > 15F ;  +Below (on)

[y o
Lnad Group Mame.

o S— |
- Ploow Liad Ty i
o |
[T =
Losdsogethts [0 =](dea)
I Exchade Inner B, of Srea |
I Mo ity frim ik v

|+ ¥ omy Floor Losd i
o Cx ry Fa

Ontarces: | WSEMME m

A Examgle 5,3, 4.5, 6%.0)

Foo M, presi I Nenet | 11 20,13, 22.57,0

sl | i)
ETEEEI Y P N R B e e T

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

Active ldentity

Story > Roof ; +Below (on)

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
Active All

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

Tlel i
Fox Py, prens 1 Nosed USRI Gama g N =lln =] ol ] BT 2

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

friary [0 "
| { Exorche: 50,47, g0y |

Y _._:
[T T R ) | e R R = R | =

Figure 1.50 Floor Load Table
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Application 1. Steel Structure

Input the Wind Loads

Model / Building / Story
Wind tab (@ of Figure 1.51)

Auto Generate Story Data | J

Story Data rg

Ground Lewvel
R
Name ‘ Floor.Width ‘ FIoor_Width ‘ Floor Center ‘ Floor Center j
X-Dir{m) Y-Dir{m} Xc{m) Ye{m)
_J12F 36.00 25.50 15.00 24,00
__|1F 36.00 28.80 18.00 24.00
__]10F 36.00 28.80 18.00 24.00
__|5F 36.00 25.50 15.00 24,00
___|BF 36.00 28.80 18.00 24.00
__|7F 36.00 2380 18.00 24.00
__|B6F 36.00 28.80 18.00 24.00
___|&F 36.00 28.80 18.00 24.00
_|4F 36.00 28.80 3529 13.92
__|3F 70.58 48.95 3529 1382
_|2F 70.55 45.95 3529 13.92
__|1F 70.58 48.95 3529 13.92
L*u\ Story }Wind 4 Seismic IK | »
Auto Generate Stary Data. .. | Close

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

Wind Load Profile |

Story Shear (GL) > 3241920.0 N _Elose |
£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

Wind Load Profile |

Story Shear (GL) > 4212477.0 N _Elase |

(b % pew W b o e D Mo Quey Dok Wedw b

 fraguare | G | UCKI | s Con | Aetatin |5 W e Gt [ty | SCss | San (500 Bkl | hanart | o G

R LA T el - B A RS WAl LI SNl

T iae F &4EE0 By 5% 08 ¢ =8 2Bl O b o

Fl oot ] . - |
|| wreilosscome : i =l @i
|14 Descrotan: |
& Erogectad Aras Mettod 7 Mol Farce Mathad D’
Wirdtoad Parametars |
Exemure Categry ¢ | -
e Wi S | fo el -
Ineertance Factorl]) © 0 t
Presaure Coellicen : (] ¥
-
g |
=
&
@
L
D)
|
&
-
o |
‘Wind Load Deection Factor (SCae Factor) %:
woe, [T wow, [0 oz [T —1 —1 |
Addtsend wed Lasde Pt xE =4
(B Thiw Taiiy [ain [ adl AR TS —
I Oekte
R cicinte o ] cu
T T Cal |
T
Fox e, presa L [T T TR (T | P S B I | =

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

Wind Load Profile X

Component Select Profile
{=" ¥-Dir e Story Force
" ¥-Dir " Story Shear
" WaY Dir " Cwerturning Moment
(" 5R35
Story Story Story Overturn'g »~
Hame Force Shear Moment
gF 162736 .44 1510013.0 2.89e+007
7F 17799353 1958006.5 3.58e+007
EF 17241118 2160418.0 4 .33e+007
aF 16600022 23264158.2 2.19e+007
4F 25427255 25806907 B.04e+007
3F 332734 .05 2913444 .5 T.33e+007
2F 328475189 32419200 §.78e+007
GlL. - 32419200 1.07e+005 W
¢ | 3 RS N Y S N |
- - 0 100000 200000 300000
Wind Force
File Marme: | Ct\Program Files\MIDASYMIDAS GeniTutoriallSte
& Make Wind Load Calc. Sheet j> Brawse |

Figure 1.53 Wind Load Profile
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Application 1. Steel Structure

A

A =A@ SR T0ER ¥

>

WIND LOADS EASED ON UBCL337(Projected Area Method) [UNIT: H, ml

Design Wind Loads
Design Wind Pressure

F =p = Af
=Ce * Cg * gqs * Iw

L]
[

Exposurs Category
Basic Wind Speed [mphl
Inporcance Factor

Pressure Coefficient

Wind Stagnation Pressure [psi

v = g0.00
Iv = 1.00
Cg = 1.30
qs = 16.40

SFx = 1.00
SFy = 0.00

Scale Factor for X-directiomnal Wind Loads
Scale Factor for ¥-directional Wind Loads

Wind force of the specific story is calculated as the suw of the forces
of the follawing two parts.

1. Fart I Lower half part of the specific story

2. Part II : Upper half part of the just below story of the specific story

The reference height for the calculation of the wind pressure related factors are,
therefore, considered separately for the above mentioned two parts as follows.

Reference height for the wind pressure related factors{except topographic related factors)
1. Parc I : top lewel of the specific story
Z. Part II : top level of the just below story of the specific story

** Combined Height, Exposure and Cust Factor Coefficients (Ce)

STORY NAME Ce

** Story Force = Wind Force x Scale Factor + Added Force

WINTD LOoAD CENERLTION D ATaLh X¥-DIRECTIODN

STORY NAME PRESSURE ELEV. LOADED ARER WIND ADDED STORY STORT OVERTURN =
{H) {By) FORCE FORCE FORCE ZHELR MOMENT

Ln0f 103, Col 1 LM

Figure 1.54 Wind loads calculation
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Application 1. Steel Structure

Input the Response Spectrum Analysis Conditions

Model / 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)

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

Load Case > DL ; Scale Factor > 1

Query / Story Mass Table

A

add |

idiBe E% ee Mot losd v Dess Desn Mok Duey Dok Wedw b
BALAT S PLG -
SRhsE LEE 4GSR BY 2546 0

iDad e

= z

Tree Moy 2% 4 g Modet v |

Weri | Tudes G0 Works |

e Diucdiins

= Sueons M

=+ | Beam End Aickeae 51
= B Mases

=T LosdshoMasies 1

£ Troe 1|00 : nzakest |

& Sisic Loass

< (I Sietc Load Cain 1 [el - Set Wi

=) [EF Stake Lnad Cven 2 DL Birad load
o1 (I Stake Load ot TILL : Livw ks
c §5|-=chml|we e o
Stabe Load Casn 5 W ied o

BB Fhre EPPOE FAL et b D02

l’:}] F 11y command Messags /| Artyais Hesaage [

Fox M, press FL

Figure 1.55

Nonel | Ui 122, 4205, 8

Hal |

Gz s N =lln =l

Create the mass data automatically
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Application 1. Steel Structure

Model Wiew  Story Mass

Translational Mass : Center of Mass
Story L;:f' X-DIR Y-DIR Rma:;ﬂ;::.z;'ass X-Coord | Y-Coord
(Hig) (Hig) (m) (m)

Use Ground Level - OFF
Consider Mass under Ground Level : ON

} |Roof E4 0000 B45136 68606728 B43136 BEE0ET25  1412581192.9186 15.0047 24 0555
15F 598000 575947.13095109 575947 13095109 132410589.8530 17.9917 240906
14F 556000 57511066496643 5711066496645 132176720.1439 179554 240830
13F 214000 5742741989517 S74274.19598178  131942830.6907 179851 240835
12F 472000 57427419398178 S7427419398175 131942830 6907 17.9851 240955
11F 430000 974782 72697327 SV4702. 72687327 132007300.0601 179851 240926
10F 358000 570701 93447961 S70701 93447361 130936139 9656 1798458 24 0554
aF 350000 56611261399445 S56611261389445 1287995709594 17.9845 24 0811
aF 312000 SE7185292003583 S6Y185.29200353 130020262.7571 17 9866 24 0775
F 274000 SEF257 87001322 563257 87001322 130240836.3183 179865 240744
BF 236000 563257 97001322 563257 97001322  130240936.3183 17 9558 240744
aF 188000 559368 70960540 S69369.709605340 130551723.2479 17.98635 240779
4F 16,0000 1375254 4967255 1375204 4967255 GB0456233.3978 326022 17.7996
3F 11.0000 1221731404367 1122173.1404367 596051076 4054 31.2863 183200
2F 60000 1139130.3057521 1139130.9057821 564124422 7625 31.1603 18.3796
1F 0.0000 0.00000000 0.00000000 0.0000 0.0000 0.0000

Total | 10965999 .6399580 | 10565999.639930
Stary Level Translationsl Mass
(rm) H-DIR: v-DIR

Fioof 54.0000 0.00000000 0.00000000
15F 595000 0.00000000 0.00000000
14F 5256000 0.00000000 0.00000000
135F 51 .4000 0.00000000 0.00000000
12F 47 2000 0.00000000 0.00000000
11F 43,0000 0.00000000 0.00000000
10F 35.8000 0.00000000 0.00000000
9F 35,0000 0.00000000 0.00000000
aF 312000 0.00000000 0.00000000
7F 27 4000 0.00000000 0.00000000
EF 236000 0.00000000 0.00000000
aF 195000 0.00000000 0.00000000
4F 16.0000 0.00000000 0.00000000
aF 11.0000 0.00000000 0.00000000
2F 6.0000 0.00000000 0.00000000
1F 00000 5643416602112 | G6434.16602112

|« [» |\ Story Mass {-Dir £¥-Dir {Z-Dir £

Moate: The above additional maszes represent masses in between two adjacert stories or on the nodes released
from the floor rigid diaphragm by *Ciaphragm Disconnect command. For static seismic analysis, the masses betvween
twao adjacent stories (ie, masses on columns, braces & walls) are propartionally distributed to upperlower stories
based on their vertical locations. For dynamic analysiz, however, floor mazses and masses on verical elements
remain at their original locations.

Figure 1.56 Story Mass Table
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Application 1. Steel Structure

Load / Response Spectrum Analysis Data / Response Spectrum Load Case
Eigenvalue &nalysis Control,,, |

Number of Frequencies > 15

Eigenvalue Analysis Control

Type of Analysis
+ Eigen Yectors (™ Ritz Yectors
{* Subspace Iteration

(" Lanczos

Eigen Yectors

Eigenwalue Control Parameters

s 15 B =
MUt ol FEgUETEES | = Nurnber of Tterations : 0 =i
Cut-off Frequencies Subspace Dimension : 1 |
Lowser Limnit ¢ [cps] Convergence Tolerance : 1e-008|
Upper Limit ; [cps] Frequency Shift ; [cps]

| a4 | Cancel |

Figure 1.57 Eigenvalue analysis conditions setting

Response Spectrurn Contral,,, |

Modal Combination Type > SRSS A

Response Spectrurn Functions, .. |

Add

Design Spectrum

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) d

Scale Factor (Ig/R) > 0.238 (Refer to Figure 1.59)
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Application 1. Steel Structure

Modal Combination Control

~Modal Combination Type
* BRSS! CQC 0 ABS O Linear
[~ Add signs{+,-) to the Resulks
& Along the Major Mode Direction
& flong the Ahsalute Madmum Yalue
v Select Mode Shapes —_—
Mode| Use| Mode Shape Factur|gl
1 F 1.0000
2 1.0000
3w 1.0000
4 1.0000
5 W 1.0000 =
B 1.0000
7 1.0000
I 1.0000
9 1.0000
o+ 1.0000
"~ 1.0000
o[E om0
Check all | Check None I
OF I Cancel I

Figure 1.58 Assign the method of the mode combination

Add/Modify/Show Response Spectrum Functions
—Fu —Spectral Data Tvpe
-
(@ I UBC1997 D] (& Mormalized Accel. " Acceleration " velocity " Displacement
Scaling —@ravity Graph Options ————
Import File | Design Spectrum Srale Factor I 0.73a I 9,806 msec? ™ -axis log scale
Feriod | Spectral Data| : - Damping Ratio )
— M. Wal ] L
| ximum Yalue I q 0 [~ ¥-axis log scale
B Generate Design Spectrum .
02068 0.EzE4 l',
Design Spectrum @ W -
=1 52250 n-zoza 1
0.1824
Seismic Coefficients Calculation Option 0.2250 0. 1624 ‘.
@ Automatic " User Defined 0.2250 o ".l
£o0.laze
—Data For Auktomatic Calculation —————————————— 0.2240 g o 1224
Sail Profile Type (5) : |sa | 0.2250 o, . 1oea '\
Seismic Zone Factor (Z) IZonel (0.075) LI 0.2250 }j — \
b oo
quane‘I 0.MET o 0. 0gza \
Seismic Source Type @ IA 'l Ul%- - N
Closest Distance to Known 0.1857 0_0%Ed |
Seismic Source (k) /g 01629 0. 0zza —
— Seismic Coefficients 01444 0,008
Seismic Coefficient (Ca) : 0.06 0.1300 0.0l 1.51 2.01 4.51 E.0L 7.81 7.01
Seismic Coefficient (Cv) @ 0.06 D118z ¥ Period (sec)
M. pericd s [o (sec) Fa=0.09 Cv=0.13 ok | cancel | apply |
Ok I Cancel |

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

Load / Response Spectrum Analysis 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 > -

Load Case Name > RY

Excitation Angle > 90

Operations > -

==
=
ol
e
s
=
=
=
==

For e, press FL Frarsel? U: 0, 275, 61.9 G0, T4, 65 T | s M 5 ==

Figure 1.60 Input the response spectrum load cases
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Perform the Structural Analysis/Window Setting

Analysis / . Perform Analysis

Tools / Customize / Toolbars
Toolbar List > Results (on), Property (on)
Toolbars > _
Command tab
Categories > Query

Buttons > #| (Drag)

[Y0UF KIDAS J0R 15 SUCCESSTULLY CONFLETED.......Rs\dceel

{TUTAL JOLUTION TIEE..: 1126 [zec]
A[ATETET Commerd essage / Hal | |
Fox He, prasa FL Fraels U130, 216, 4 530,206 0 T =l =1 el pllee=] FIWC S 2

Figure 1.61 Toolbar setting to confirm the results
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Application 1. Steel Structure

Confirm the Analysis Results

Examine Reactions

Tools / Unit System
Force > kN
E Active Identity

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

Results / Reactions / ﬂ Reaction Forces/Moments
Load Case/Combinations > ST : DL

Components > FZ

Type of Display > Values (on), Legend (on)

Values > D

Decimal Points >2

Results Menu / Result Tables / Reaction
Load Combination > Self(ST) (on), DL(ST) (on), LL(ST) (on)
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Resctions [outormations | Forces | Stresses | o By i
| Reaction Forces Momers - Y
el CopomfComdatiaticrs: Al
R > am
sep [ ] T} NIN. BEACTION
et - { BODEw 0
L S Y - b ¥ 3. sevaEenn:
Mo CoMe CoMzoC e ¢ :
Lacal (F defired) i NAX. FEACTION
= LRI WDE- 44
It -+ I 5.8107E+003
¥ Vahues ] W Legend -+ =
Arriow Seale Fater 1000000 s 2
Aoty ot = &
i
=8 |z
RimE
o @
v m
it
- I
bl |
pod [.l T
v = &
i
T
i A
¥
e
3
&

Figure 1.62 Confirm the reactions in the gravity direction

tModel View  Fesult-[Reaction] |

wode | Load FX FY FzZ ‘ mMx ‘ My ‘ Mz |
(k) (kH) (kM) (kH-m) (kH-m) (kN-m})
5 DL 10.595756 15959595 1302196744 35519985 20245471 0000061
70 DL 10398500 A7AB1918 1293432355 32157335 19837213 0.000081
71 DL 4.478351 6552028 1613058086 -13.073538 5 563931 0.000081
72 DL 17 320151 22771829 §19.578814  -44.055234 53356336 0.0001 31
38 LL 714124 32327392 500498516 -E2.355402 3458218 0.000145
40 LL 0.326748 36389361 619.635363 70216450 0595542 0.000145
41 LL _0.712800 27 18R221 522882762 52803806 1469301 0.000145
42 LL 24154582 7 23601 1748092019 16745216 46956615 0044585
43 LL 0.191680 7200066 3522294784 16851123 -0.287122 0.045501
44 LL 0.358226 1292108 3600172003 -0.773994 0041240 0.045501
45 LL 9 476606 4545521 2521 581704 -11.391371  18.057593 0044921
45 LL 469377 1591479 1974.508681 21148772 11929777 0044917
47 LL _2.E27E58 9751373 3214.397568  707PTS21 -BAT4EO 0045587
45 LL _4.557E3T 9359538 2931147828 69105292 14925048 0045587
45 LL _5.5a7E53 14286473 2202276402 24.747HE 12105886 0.044961
50 LL 5.402153 125945655  1967.769953 -25.471907 11558241 0044917
51 LL _2.533063 22439254  O033752801 79546058 6757535 0045687
52 LL 4560527 24372648 27IASTTEIE TOGRATES 14474443 0045687
53 LL _5.505076 27 402262 ZA6T.5T2672  -50.505282 12075604 0.044551
54 LL 5.163734 18714963 1307.087143 54695902 10.865762 0044688
55 LL 0.373452 58844539 2539814231 72435302 0562117 0045670
6 LL 0.453251 55584229 2526592248 71626397 0404511 0045670
57 |LL 4530300 55.091131 1656625717 | 73433012 -10.594537 0044555
56 |LL 3.529114 0144515 1116330941 1646263 -5.730504 0024265
55 LL 3.031543 0145507 1054095480 164823 -5.542658 0024265
B0 LL 3.861214 11 874136 270376540 -23 2276E0 7 336613 0000022
81 LL 7 530652 4144861 672387961 -9.246913 14815737 0.000145
62 |LL 5141211 11 267544 672643503 21099769 5715513 0.000067
63 |LL 5.166602 3139460 469.937410 5709231 -16.360245 0.000145
B4 LL 11.323310 16115439 895397236 -31.287152| 21812719 0.000067
65 LL 0128575 10,867265 5074410687  -22180286  -0.440453 0.000145
B5 LL 5817019 54802108 631.345073 65606943  -29.836374 0.000145
67 |LL 9402474 10363178 299145762 19185697 -15.069992 0.000022
68 LL 18 636642 32611818 B47.475341 61192455 35399245 0.000145
89 LL 9660127 17 387497 993197654 -33.867228|  18.538428 0.000067
70 LL _9.562936 15704964 985.774725 29327563 -18.161904 0.000067
71 LL 4.451380 6286675 1205507145  -12.606994 8720205 0.000067
72 |LL 16.070230 20675415 467.925347  -40121891  31.095595 0.000145
|
Fx Fv
Loz KN (kM) KN

Self 0.000000 0000000 21972507485

oL 0.000000 0000000 @2485.258416

[ 0.000000 0000000 52335745545

4 [ |\ Reaction(Global) £ Reaction{Localy / I

Figure 1.63 Reaction Table

67




Application 1. Steel Structure

Examine the Eigenvalue Analysis Results

Results / Result Tables / Vibration Mode Shape

Active Dialog > _Cancel |

Node

No.

Governing Direction

Participation
Masses (%)

Period(sec)

ROTN-Z

TR
TR

AN-X
AN-Y

52.80
67.57
68.52

2.807
2.744
2.363

Model Wiew  Result-[Eigenvalue Mode] l

tloce
Mo

[= I R R R AV R

R SRS (RS PR [P B
| | k| = O

tdacle
M

o || | g L b =

w

11
12
13
14
13

ARNNRNN NN RNNNNANENNNNRNERNNEREE

|« [+ ]\ Eigenvalue Mode /

Freguency
(radfzec) (cyclefzec)
2237933 0356178
2.289660 0.364411
2.658642 0423136
5.303958 0.544151
6.5945156 1.0859600
TI5ETI2 1.234522
9.110663 1.450008
12.833757 1.994309
14526177 2311913
15.996177 2545871
18.709125 2977850
19.403266 3.085126
23.383706 3721832
24.025078 3823710
26.130943 4155869
TRAM-X TRAM-Y
MAZS | SUM | MAST | SUM
1.01 1.0 2.34 2.34
B7.57| EBSB 0.03 237
000, 6358 G852 7040
177 7035 435 7524
19.76| 9011 040 7564
00s 9018 1579 9143
019 9038 062 9205
527 9564 008 9213
0os; 9570 146 9360
0oo; 9570 209 9568
017 9587 074 9642
150 9737 000 9542
004 9r4 021 9663
003 9743 1.26| 9788
127 9870 000 9788

ENEN RN RN

Lu

E

Period
(zec)

2807554
2744157
23633068
1184622
0917765
0810030
0 629651
0501301
0.432542
0392793
0335833
032361
0268899
0261526
0.240450

TRAN-Z

MAZS
0.00
0.00
000
000
000
000
000
0.00
0.00
0.00
000
000
000
000
000

=]
000
000
000
000
000
0.an
0.an
000
000
000
000
000
0.an
0.an
0.an

Tolerance

3.5468e-016
3.3554e-016
1.2566e-016
3.7656e-016
1.5160e-016
1.1810e-016
1.7121e-016
5.4276e-016
1.3469e-016
2.221%e-016
4.8719e-016
0.0000e+000
7.4641e-014
£.40408-012
2.6329e-011

MAZS | SUM
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

|1

ROTH-Y
MAZS | S
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

ROTH-Z
MASS | SUM
5280 5280
072 5342
250 5602
2085 TEAY
061 7747
144 789
231 @142
069 g21
014 8223
603 8328
193 90
0ar| 91.0s
032 9140
37T 957
079 2596

Figure 1.64 Confirm the Eigenvalue analysis results
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Model View tab
- 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) >

Animation Mode > Repeat Full Cycle 4 d

H Record
. Stop
Close

LD, e o i = = & g -
s —
e — o |
Lo CoveuMoe Mumbars | —
[Pt =l [
[ N— i
L= =]
UM MR WD =
Cwie Cowie O — = +
& iz =
T ] —
Foiioe o T e = |
[ vaoes o [ legwnd ]
W ohats | [ Colos ) _——
e ] om | = ==
i o T
-
s
<
e
= - 1
- =
For ek, s 1 Mok Ur 4,80 GM00 [T | = R ==

Figure 1.65 Vibration Mode Shapes
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Application 1. Steel Structure

Steel Member Design

»  Applied Design Code: AISC-LRFD2K

Create the Load Combinations

All Windows except Model View > X]

Results / Combinations

Steel Design tab

&uto Generation, |

Design Code > AISC-LRFD2K
Scale Up Factor > 2.719, RX | Add |
Scale Up Factor > 2.504, RY |__Add |

Jdod

Automatic Generation of Load Combinations Pg‘

Option
& add " Replace
Code Selection
+ Steel o [ i)
Design Code : AISCLRFDZK -
Stale Up of Response Spectrum Load Cases
Scale Up Factor 2.504 RY -
Factor | Load Case | [~ add
2719 R "
2504 RY iodfy)
Delete
& « -
r
=
o~
r
r
oK Cancel

Figure 1.66

Input the Design Code & the Scale Up Factor
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Load Combinations ‘;‘@@

General Steel Design }c:-mete Design | SRC Design | Footing Design |
Laad Combination List Load Cases and Factors
No Name ‘ Active ‘ Type ‘ Description A LoadCase | Factor ‘ L’
4 1]sLCET  (Active  Add 14D L Self(ST) 1.4000
2|sLCB2  Active  Add 120 +16L ___|DLsT) 1.4000
3|sLCB3  Active Add 1.20 + 16w +0.50 k|
4|sLCB4  Active | Add 1.20 + TEWY +0.50
5|sLCBS  Active  Add 1.20 - 1.6Wx +0.5L
G|sLCBE  Active  Add 1.20 - 1.BWY +0.5L
7|sLCB7  Active  Add 120 + 102 719)RX + 0.50
G|sLCBB  Active | Add 1.20 + 102 504)RY +0.50
9]sLCBI  Active |Add 120 - 1.0 719R= +0.5L
10{sLCE1D Active  Add 1.2D - 1.0(2.504)RY +0.5L
11[sLCB11 Active  Add 0.90 +1.6WX
12[sLCB12 Active  Add 0.9D +1.6WY
13[sLCB13 Active  Add 0.90 - 1.6WX
14[sLCE14 Active  Add 0.90 - 16WY
15[sLCE1E Active  Add 0.90 +1.02.719)RX
16[sLCB1E Active  Add 0.90 +1.0(2 504)RY
17|sLCB17 | Active  Add 0.90 - 1.0R2.719)Rx
18)sLCE18 Active  Add 0.90 - 1.02.504)RY
*
v
< > v
Copy Impart.. T - Spread Sheet Form
File Mame: | Ds\Stesllcp monse | Make Load Combination Shest 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)

X]

Definition of Frame

Definition of Frame
IUnbraced | Swaw

D

¥-Direction of Frame
Braced | Mon-sway

’)

Unbraced | Sway

Y-Direction of Frame

Design Type
fv 3D (" ¥-Z Plane
" ¥-Z Plane " ¥-¥ Plane

[~ Auto Caloulate Effective Length Factors

QK I 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 | Add |
List> 226 : SG6 __Add |
List>521 : 55G1 __Add |
_Close |

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

Input the remainders ; Refer to Table 1.5

i + ’ n = z 3
- © ]
[ovn e Lot b} =]
s — o s
[SHaon row | T
| Unbrend Langth . = i
il m
e fo " & .
wi [0 m
I Do not consider i i~
e - ;
S| omvinh i
o (i
b [
(e
ki i g . -
T I
[3
i T B |
— i
e N
; i = i—
-~ T = 3
r" A e R
g Find 5 7| GA [ G
T
-
Frot Hsl, prei 1 Pl 611 11: 38, A, 8 e 38, A, [ (TS | O s & B | = LB R

Figure 1.69 Input lateral unbraced lengths
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Section Number

Laterally Unbraced Length (m)

241

221, 226, 521
224,225, 524, 525
222,223,243, 522, 523

4.8
4.0
2.7
2.0

Table 1.5 Laterally Unbraced Length of the girders

Design / Steel Design Parameter / Design Code

Design Code > AISC-LRFD2K

All Beams/Girders are Laterally Braced (on)

Steel Design Code

Design Code :

X

=]

v &l Beams)Girders are Laterally Braced;

=

QK | Close

Figure 1.70  Select the design code
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Application 1. Steel Structure

Steel Code Check

ﬂ Redraw
Design / Steel Code Check
3
Result View Option > NG
Ml (Refer to Figure 1.71)
Close
Change... |

Property No. > 224

Search Satisfied Section |

Select (SEL) W 30x116 | Change &Clase | (pefer to Figure 1.73)
Select (SEL) > Property No. > 224

Graphic.. | (Refer to Figure 1.72)

AISC-LRFDZK Code Checking Result Dialog

Code : AISC-LRFDZK Unit: kW, m Primary Sorking Option
" Member C o
Sorked by @+ Property ‘ Change... , | Update. ..
MEMB | SECT Section Len L K B1 B2 Pu ML Muz
CKH SE : L ¥ ch ¥ ¥ ¥ i
COmM | SHR Material | Fy Lb Lz kz Biz B2z pFn phiny | phinz
. 24 224 r SGd, W 2K 56 3 106000 | 105000 06T 1.000 1000 1.000 | 000000 -1274.5 | 0.00000
1.627 | 0614 A36 245211 0.00000 | 10,5000 ' 1.000 1.000 1.000 | S750.45 | F53.392 | 234 994
WD 101 1001 r BR1, W 060 5 570520 | 6.70520 LD 1.000 1.578 1.000 | -16597.6 | 0.00000 | 0.00000
1.236 | 0.000 AGE 248211 670520 | 6.70520 ’ 1.000 5.001 1.000 |1373.97 | 244 286 | 842544
G 419 1002 r BR1, Wl 240 s 454149 | 454149 1 aon 1.000 1085 1000 | -875.03 | 0.00000 | 0.00000
1.014 | 0.000 L3E 248211 454149 | 454149 ’ 1000 2725 1.000 | 961139 | 190,087 | 40334
NG 106 2001 r BR2 W1 4HES & 670520 | 670520 4000 1.000 1.2 1.000 | -2202.6 |0.00000 | 0.00000
1.484 | 0.000 A5E 245211 570520 | 6.70520 ’ 1.000 3353461 | 1.000 145395 377.576 655692
[~ Connect Model Yiew View Resulk Ratio... | Result Yiew Option
o al Ok e NG
Select Al Unselect all Re-calculation | <
Detail... SUMMAEFY... | Close | Summaty by LCE... |

Figure 1.71  Automatic Design Result Dialog box
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1. Design Information

54

Design Code AISC-LRFDZK B ==
Unit System kM, m
Element No 24 gy —y
Material A6 (Mot ° E —

(Fy = 248211, Es = 100048024 g
Section Name 554 [No:224) R ¢=='

(Rolled - W30X116) o 2nnr
Member Length  © 108000 T 1

2_ Memmr Force.s Dttty 0. FE200 Whalh Thilok O.O1435

T F Wichh O 2BET0

Aial Ecrce Fix = 000000 (LGB 2, POS.) Biot. F Width 0.26670
i Ky =-13455, Mz = 0.00000 ik 0.0E208
Bending Moments ¥ Qyte 01s1a
End Moments Myi = -B55 15, Myj=-12455 (for Lb) Ivy 000205
. Yhar 0. 13335
Kiyi = -B55.15, Myj=-13455 (for Ly) Syy 0.00539
Mzl = 000000, Mzj= 000000 (for Lz) ry 0.30480
Shear Forces Fyy = 000000 (LCE: 1&, POS:0}
Fzz =6B8.718 (LCB: 2 POS.)
3. Design Parameters
Unizraced Lengths Ly =108000, Lz =108000, Lb =0.00000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factar F Bending Coefficient
Cmy = 100, Cmz= 100 Cbh = 1.00
4. Strength Checking Results
Axial Strength
Shendemess Ralio Lr =194.2 = 3000 L OLK
Puphifn = DODMIZBES = 0030 <1000 ... OK
Bending Strength
Muyiphibdny = 1345.54M1 383,75 = 0872 < 1.000 LK
Muziohibdnz = Q000 14,354 = 0000 < 1000 ... OK
Combined Strength  (Tension+Bending)
FPuphiFn =000 < 0,20
Rmax = Pu/(2°phiPn) + [Muy/phibny + Muz/phibdnz] = 0572 <1000 . OK
Shear Sirength
WuylphivVing = 0,000 = 1. 000 oK
WuziphiVving =0402<1000 ... 0K

Toge F Thick 002158
Bot F Thick 002158

AST 0,0 10594
izt 0.00EED
=z 000007
Zbar 0.38100
Sz 0. 0005
rz 0.05563

Figure 1.72 Summary of Design Results
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Application 1. Steel Structure

Change Steel Properties Dialog El
Property Mo, 224 - Unik ]
Open MGE File From To From To
[~ Same H o o I sametw [0 [o
AISC2KUSY |~ samemr [o o [ samew1 o o
T: = r o N I
Limnit Cornbined Ratio From | 0.5 to |1 Search Satisfied Seckion ||
Section | chk|sEL| LB | com | sHr | H | B | aREs |2
V21166 ok | [T 2 0506 | 0385 |0.5715|0.3150| 00315
W1 BH158 o | [T 2 0578 | 0407 |0.5004 02870 00293
WYZTH 4T ok | [T 2 0533 | 0409 |0.5613|0.3175| 00273
VyZAK] 5 ok | T z 0533 | 0405 |06274 03277 | 00277
W24 3 ok | [T 2 0.941 0439 06223 | 0.3277 | 0.0248
WZTH29 ok | [T 2 0581 0386 | 0701002540 00244
VIO 24 ok | [T 2 0553 | 0385 |07671|0.2667 | 00235
VEIH118 ok | T 2 0539 | 0353 |08357 02921 | 00224
WVEOH16 Ok 2 0.921 0384 07620 02667 0.0221
sorkedby (H (B % Area Change & Close | Close | Change |

Figure 1.73 Change Steel Properties Dialog box

Design / Section for Design __Madify. . |

1001 > W 30%132 ; 1002 >W 12x50 ; 2001>W 14x90
@ Select Identity-Element > Select Type > Section
224(on), 1001(on), 1002(on), 2001(on)

Design / Steel Code Check __Fe=calculation |

AISC-LRFD2K Code Checking Result Dialog

Code : AISC-LRFD2K Unit: kM, m Primary Sorting Option

" Member ' =
Sorted by & Property Change. .. Update...

cH| mEMB | SECTlSELl SIEctmn | LCE\ Len | Ly | cn |k | Bty | B2y | Pu | muy | muz |
K[ com | sir |~ | waterial | Fy | [ | = | | ke | B1z | B2z | @Pn | pMny | phnz |
oK 24 224 r SG4, WI0K116 2 10.8000 | 10 8000 1.000 1.000 1.000 1.000 000000 | 12743 | 000000
0821 0.384 A36 248211 0.00000 | 10 8000 1.000 1.000 1.000 482588 |138375 114354
o 101 1001 r BR1, W30K132 5 670820 | 670520 .60 1.000 1016 1.000 16876 0.00000 000000
0662 0.000 A36 248211 670820 | 670520 1.000 1.895 1.000 256362 139421 136666
419 1002 BR1, w1 2650 454149 | 4 84149 1.000 1.076 1.000 | -87503 | 0.00000 | 000000
oK o807 0.000 r A36 248211 § 454149 | 4 84149 1.000 1.000 1854 1.000 1207 80 | 234 645 | 51.0143
o 212 2001 r BR2, wi14Xa0 8 563095 | 583085 .60 1.000 1108 1.000 -23658  0.00000 000000
0803 0.000 A36 248211 563095 | 583085 1.000 1.370 1.000 284535 522436 182783

I~ Connect Madsl view e T Result View Option
@Al oKk MG
select &l | unselectall | Re-caculation | =< |

Graphic.. | Detal.. | summary.. |  dose | Summary by LCE. ..

Figure 1.74 Code Checking Result Dialog box after modifying the sections
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@ Unselect All
Design / Steel Code Check

Result View Option > All

<«

Wiew Result Ratio,,, |

Select (SEL) > 221
Show Graph of Result Ratio |

Ratio Limit > From >0 ;

Select Elernents |

Morus | Tabios | Oroup Porks I

belView Pl Aot View |

To>0.75
J

Code 1 AISCARFOSY, e W,
™ Member
Sorted! .
W5 gty Change... | Update.. |
| o mEwa [ sECT Suchon -
L
K | com | aHR Malnns G
D S, WekiTh
* o o T A%
m | = 503, WiBth
L = :
0N | ent n
x| m 560, WIS
osrs | oaa | A%
P T £04, WHOH1 16
(] A%
m 505, W43 s
r |13
N xn ) L
n| m 560, Wik
oK
om | om L an I Eiide,
R £B1, Wi 2e26 P
00z | oo A% ] 1™ Member -l
= W 014, Wiz " Prepety |
arms o | Conment ||
W
o " “J! r Load Combinations for Stosl
1 Code kg -
o 3 B % W
[T Wofi by Comporents
™ Conrct Medel view
Select 21 | Liwsiect A1
Graghke.. | Detal
r Hene
I :C
I
Y a2
I @ sm
I 22662
I =563 » |
I z4504
T ososos

Figure 1.75 Modify section numbers using the design results

feel/code Checking Result Ratio. |Combined)
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Application 1. Steel Structure

Code Checking Result Dialog > =1 (Minimize)

Model View tab

The right side of Q Select Identity-Element (Refer to @ of Figure 1.76)

[Ctri]+[C] in Keyboard (Copy Command)

Code Checking Result Dialog > & (Restore)

Fifeee 1] 9] =k

Menu | Tades | Group Works }

X 455:Cdh
X s01:c5
I s02:C5
I 521:561
I s22:562
I 523:563
I 524:564
X 525:565
T 531:381
I 532:582
I 551:C5
T ss2: 050
T 571:5C61
X s01:c6
I 02:06
I :c7
I o2:c7
I 1001: BRI
I 1002:6R1
X 2001:BR2
I 2002:BR2
| b Boundaries
1 & Supparts: 34
2 Type 1[111111]
I b Beam End Release : 51
b= Type 11000011 00001 ]
-1 ) Masses
- [ Loads to Masses: 1
¥ Type 1[DL; scale=1]
-1 % Static Loads
-1 [C]) Static Load Case 1 [Self ; Self-weichi]
W Seliweight[ 52=-1]
~! [T Static Load Case 2 [OL ; Dead Load]
7 Floor Loads: 108
= [E]) Static Load Case 3 [LL : Live Load]
£ Floor Loads : 108
- [l Static Load Case 4 WX ;: wind Load ir
B Wind Loads [ IBC(1987)]
= [E]) Static Load Case 5 [WY : Wind Load ir
SR Wind Loads [ UBC(13971]

— b Resnonse Spectum Analusis
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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 > _ Update... |
Select (SEL) > 224(on), 1001(on), 1002(on), 2001(on)

LI (Refer to Figure 1.77)

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

es

Close

The right side of @ Select Identity-Element (Refer to @ of Figure 1.76)
[CtrI]+[V] in Keyboard (Paste Command) |Erter«!)

Model / Elements / ﬂ Change Element Parameters
Parameter Type > Section ID
Assign No. > 522

Apply |

Analysis / % Perform Analysis OR Re-analysis (Refer to Figure 1.78)

Update Changed Properties Dialog g|
Properties Before Change Properties After Change

SECT | Section |~ SECT | SEL Section |~
222|562, WWEx55 551 [T |C5a, Widx132
223 |53, WW8xes 552 | [T |Csa, i 2xE5
224 | =G4, Wil 2K136 a7 | [T |sco1, widxse
229 |55, W24x103 G601 [T |CB, Widx! 7B
226 |66, WiSxEE g0z | [T |cB,wi4x176
23 |SB1, W1 2526 & o1 [T |C7,vwi4xa0
241 | TGI8, W1 2653 702 | [T |cr widxa0
243 |SG3A, W24xTE 1001 | W |BR1,%WM0x60
a01 |Cs, widx132 1002 | [ BRI,V 2x40
502 |C5, Wi 4xa9 2001 BR2, 1 4466
521 |SG1, W2dTE 2 2002 | [T |BR2, v 4xE8 .

Select all Changed Properties | Unselect Al | Close

Figure 1.77 Update Changed Properties Dialog
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Application 1. Steel Structure

Update Changed Properties Dialog

Propetties Before Change Properties After Change
SECT Section |: SECT | SEL Section |

222 |SE2, Wl Gxas s51 | [T |Cas, v 4x132
223 |SE3, ¥l Gxas = 552 | [ |C58, W 2xES
224 (S04, W1 2H136 571 [ |Soo, vl dxad
225|535, W2dnl 03 = BO01 | [ |CB, w4175
6|56, Yl Gxdh B02 | [ |CB, W41 TG
ZH|[SE1, W 226 701 | [ |CF, w40
241 |SE1A, W 2RSS 702 [ |CF, wl4xa0
243 |SEEA, W2RTE 1001 | [T BRI, w1060
01 |C8, w4l 32 1002 | [T BRI, w1240 3
502 |05, 409 2 2001 | [T |BR2,WHAKES

L) N 2002 | [T |BR2, w1468 ]

Re-check | Close |

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 _Add |

Close |

Design / Steel Code Check

view Result Ratio... | (Refer to Figure 1.80)
Select (SEL) > 224

Show Graph of Result Ratio (Refer to Figure 1.81)

AISC-LRFDZK Code Checking Result Dialog [= |1 |[X]

Code ; AISC-LRFDZK dnit: kN, m
" Member
Rl oy —— Change... | Update. .. |
cH| MEMB | SECT SEL Section
K| com | sHR material | Fy
24 224 SG4 WE0ET1E
Ok r
04972 0.402 A3E 245211
E74 522 SG2, W21 xE2
[l r
0.554 0.281 236 245211
103 1001 BR1,W30X132
Ok, r
0911 0.000 A3E 245211
419 1002 BR1 W1 2850
[l r
0.504 0.000 256 245211
106 2001 BR2,W14X90
Ok, r
0531 0.000 A3E 245211
[~ Connect Madel Yiew View Resulk Ratio, .. |
Select Al Unselect Al Re-calculation | S
Graphic... Detail... SUMMAry. .. | Close

Figure 1.80 Confirm the results of the re-design
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Application 1. Steel Structure

Menu | Tables | Group Works I Model View Hesul Fatio View |

] E@] Result Ratio View Dialog E\
m

Code : AISCLRFDZK Unb: kN, D | SEL Section Ho
* Member T am |
Sortedby g proneny Change... | Updats... ] = 22
2 522
cn mema] sect[ | Sectian | 5 10m
K [Ccom [ shr [T material [ Ry | i 1002 L
PR S04, W3DK116 s | O 2001 I
0972 0402 438 248211 —
o | 4| 82| 562, W21x62 B
0854 | 0281 38 248211
o 103 | 1001 - BRT, W30K132 k3 > ~
0911 | 0000 A38 248211 Select Al Unselect All = »
o M9t BR1, ¥ 2KS0
0804 0.000 436 248211 (?“'; OE“”" eyl @piam
lember
105 | 2001 BR2, W 4%30 " Line Steel Code Checking Result Ratio.{Combined)
oK r @ Property
0551 | 0.000 36 246211 & Ver. Bar

" Material

Load Cambinations for Stesl

Code Checking [l = [ R Rasi

Ratio by Componenks

 Asial

 Sheary  { Shearz -
" Bend-y " Bend-z

& Combined

7

N

=
i
£
From  To 3
Ratio Limit |0 1 S o
I Connect Madel View e
jelie e Select Elements g
Select Al | Unselect Al | Re-ralulation | > | 5 e
&
Graphic... | Detail ., ‘ Summary. . ‘ Clase ‘ | Gt s Gt -
Show Graph of Result Ratio
L 20T
T o042 Close 0.9
I 25:c2 .
T 205:c2 :
T 221561 o an
T 222:562
I 223:563
X 224:5G8 Meuber o
T 225:565

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

SRC Design tab

&uto Generation, |

Option > Add (on)

Design Code > SSRC79

Scale Up Factor > 2.719, RX |__Add |
Scale Up Factor > 2.504, RY |__Add |
Jd 04

Automatic Generation of Load Combinations E‘

Option
% add " Replace
Code Selection
o c e
Design Code : S5RC79 3
Scale Up of Response Spectrum Load Cases
ScaleUpFactor: | 2.504 [ -
Factor | Load Case FR
25 RR ,
2504 RY Mocify
Delete
g r o
-
]
0
r
r
ok Cancel

Figure 1.82 Select the SRC Design Code
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Application 1. Steel Structure

Input the Design Parameters

Design / SRC Design Parameter / Design Code
Design Code > SSRC79 A

Tools / Unit System

Length >cm

Design / SRC Design Parameter / Modify SRC Column Section Data
SEL > Section ID > 151 ~ 156
Reinforcing Main Bar > Auto Calculate Rebar Space (on)
Rebar > 12 - #8

Number of Rows >4 A

b 10 1061y m I

YV VYW WY

o s, s L e T N (TR | e N o W | = T e

Figure 1.83 Modify SRC Column Section Data
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SRC Code Check

Design > SRC Code Check > Column Checking

By

de Checking Result Dialog

Code : SSRC7Y Unit: kN, cm Primary Sorting ©ption
Sorted by g ;’Irenrgzret; Change. .. | Update. .. ‘ 9 9
CH | MEMB | SECT SEL Type Section fc B Lca Len Ly Lz Ky | Cry fa fhy fhz |
K1 com | sHR Rebar Material | Fys Fyr He Fa Ity Mz Kz | Cmz Fa FBy FBz
oK 178 1m r RHE 1, W x2S 275790 | 70.00 4 500,000 | 500.000 | 500000 1.000 0830 18230 41836  1.2535
0E96 | 0076 4247 AS572-50 34 47358 | 41 3656 | 70.00 -8936.5 | 488032 641647 1000 0850 27768 20654 20634
I8 394 102 r RHE 1, Wi Ex25E 273790 | 70.00 g 380000 | 350.000 330000 1.000 0830 14933 39925 29003
0E09 | 0102 4287 ASTI-50 34 4738 | 413656 | 7000 -73125 | 46575 144991 1000 0850 25462 20654 20634
ok 438 103 r RHB C1, W 421 275790 | 7000 4 350,000 | 350.000 | 350.000 | 1000 0850 17154 45680 | 24770
0655 | 0153 4247 AS72-50 3447358 | 413686 | 7000 -BB73.7 | -38069 | 12195 | 1.000 0850 30640 20654 20634
&% 14 104 r RHB C1, W1 4176 275790 | 70,00 1 380,000 | 350.000  350.000 1000 0&s0 15085 52392 32855
0E21 0165 4-2-87 AST2-50 344735 | 413656 7000 -5041.5 | 372501 139850 1.000 0830 32981 20654 20604
ok 1132 105 r RHB C1, W 4145 275790 | 7000 12 420,000 | 420.000 | 420000 1000 0850 89517 50862 | 643335
0622 | 020 4287 A572-30 344735 | 413656 | 7000 -2466.0 | -30347 | -23381 | 1.000 | 0830 35708 20654 20634
1560 106 RHE C1, W41 7B 275790 | 70.00 420000 420000 420000 1.000 0850 18232 10103 58073
oK 0772 | 02352 L 4-2-87 AST2-30 344735 413656 7000 1 -609.30 | 71829.7 | -24720 1000 0&30 32710 20654 20634
83 151 RHE CTA, W1 20136 275790 | 60.00 E00.000 | 600.000 | 600000 1.000 | 0850 20350  0.0283  1.6033
oK 0474 | 0.025 r 12-4-#5 AST2-50 344735 | 413686 | 6000 4 -52386 (157191 | -57456 | 1.000 | 0550 32421 20634 20654
o 402 152 r RHE 18 WY 272 275790 | 60.00 - 380,000  350.000 330000 1.000 0850 234268 00187 52073
0476 | 0.045 12-4-#5 AST2-50 344735 413686 | 60.00 -31481 661579 -12524 | 1.000 0550 45874 20634 20654
oK 308 153 r RHE 1AW 272 2.75790 | 60.00 12 380000 | 350.000 | 330000 1.000 0830 21482 0419583  S5.2239
0443 | 0057 12-4-#5 AST2-50 344735 | 413686 | 6000 -2853.4 | -699.70 | 12569 | 1.000 | 0550 454874 20634 20654
o 826 154 r RHE 14, W1 05 275790 | 60.00 - 380,000 350,000 | 330000 1.000 0&30 21802 02000 64561
0453 | 0076 12-4-#8 AST2-50 34 4735 | 41 3656 | 6000 -29326 | -537490 0 13182 | 1000 | 0850 59405 20684 20634 w0
[ Connect Madel Yiew view Result Ratio, .. Result Yiew Option
= oAl OOk NS
Select Al Unselect Al Re-calculation
Graphic... Detail... Summary. .. Close Summary by LCE...

Figure 1.84 SRC Code Checking Result Dialog
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