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MIDAS GEN MODEL and RESULTS

= o > Local Disk (C:) » Program Files »* MIDAS > midas Gen » Tutonal
Tl Sort v = View -
Name a Date modified Type Size
[ C App3_EC2 Design-start model 7/31/2008 11:46 AM MIDAS/GEMw Doc... 283 KB
& Appb_Pushover_2D RC Structure 773172008 11:36 AM MIDAS/GENw Doc... 329 KB
[ App7_EC3 design_final model 12/22/2008 5:58 PM MIDAS/GENw Doc... 346 KB
™ & App7_EC3 design_start model 12/22/2008 5:58 PM MIDAS/GENw Doc... 27T KB
P [ C App8_Steel Pushover Analyhsis_start 12/24/2008 11:04 AM MIDAS/GEMw Doc... 193 KB
= B & App8_Steel Pushover Analysis_final 12/26/2008 10:40 AM MIDAS/GENw Doc... 248 KB
; | = G App9_Meshed Slab and Wall Design 9/10/2010 3:58 PM MIDAS/GEMw Doc... 59 KB
1 f__ LﬁZ'Z: & App9_Meshed Slab and Wall Design_final 9/10/2010 431 PM MIDAS/GEMw Doc... 10,272 KB
g z [ C App10_Cracked Section Analysis 11/3/2010 11:47 AM MIDAS/GEMw Doc... 1,748 KB
1 & App10_Cracked Section Analysis_final 11/5/2010 11:44 AM MIDAS/GENw Doc... 2,514 KB
& App11_Capacity Design 2/28/2011 5:51 PM MIDAS/GENw Doc... 503 KB
& App11_Capacity Design_final /282011 5:51 PM MIDAS/GENw Doc... 508 KB
3 I Tut1 5/4/2006 8:18 AM MIDAS/GENw Doc... S0KB
I & Tut2 5/26/2006 3:55 AM MIDAS/GENw Doc... I 188 KB
& Tut3 5/4/2006 8:18 AM MIDAS/GENw Doc... 173 KB
& Tutd 5/4/2006 8:17 AM MIDAS/GENw Doc... 904 KB

Warehouse Frame Example
B Retrieve setting file from your MIDAS Gen Installation Folder

B |ocal Disk (C:) > Program Files > MIDAS > Midas Gen > Tutorial > Tut2




CASE ANALYSIS 1: GEN Tutorial 2 Example

[™ Mew Project... midas Gen MGT File...

: Properties Boundary Load Analysis Results Pushover ORI Rt Batch midas Gen MGT File...
E i ; 7 ; = a2 Close Project MGT File (v885 for nGen)
@ ¢ Dynamic - () View Point ¥ Select Iﬁk pJ ot B Project Information MXT File (for FEA/GTS)... Export Frame to Generate Solid X
= — [dZoom - {5 Named View “% Unselect - . . | save Nodal Results(for GTS)...
Redraw Initial Previous Active |hactive Al Inverse = Target Elements

View ! Niew 4™ pan - Keisia Save fs.. AutoCAD DXF File... e

o

Save Current Stage As... — - I }
5 I Frame Section For Solid... I o Object elements 4—
' DeA st
i Divisions in element : 0 =
e — 5 IDEA Steel Connection 3

IFC File... [ Tendon Profile

Merge Data File...

Export to STF All

Model Data Text Output Object Profile
Print...
[ Print Preview oK. Cancel

Print Setup..

Graphic Files
Print Meta Files...

Exit

Isolating the element (beam) Extracting the element (beam)
B Highlight the beam Export > FrameSection For Solid >

B Use Active Object Elements > Highlight the
Elements




MIDAS GEN MODEL and RESULTS

BELM FORCE

EXIAL
1.32023=+00
1.11335=+00
9.08458e-01
6.59570=-01
4
2
0

.92682e-01
.35794e-01
L00000=2+00
-1.27883e-01
-3.34871e-01
-5.417558e-01
-T.43647e-01
-%.55535e-01

MiDAS



LOADS and CONSTRAINTS

LOAD: FORCE and MOMENT
CONSTRAINT: Pinned connection on the joint

s =s
]

MIN

FILE: TUT 2
UNIT: mm

midas Gen
POST-FROCESSOR

BERM FORCE

RXIRL

1.32023e+00
l 1.11335e+00
9.06458e-01

6.99570e-01
4.926582e-01
2.85784e-01
0.00000e+00
-1.2758583e-01
-3.34871e-01
-5.4175%=-01
-7.45647e-01
-9.55535e-01

midas Gen
BOST-PROCESSOR

midas Gen
POST-PROCESSOR

L press.

Force

Force Moment

1] Nodal
A~ Arbitrary Load (& Element Temperature

BERM FORCE

BERM FORCE

SHERR-v
2.285587e-01
2.07535e-01
1.86473e-01
1.65411=-01
1.44345%e-01
1.23287e-01
1.02225e-01
8.11635e-02
6.0101g6e-02
3.890357e-02
0.00000e+00

-3.08411=-03

SHERR-=
2.258354e-01
1.86228e-01
1.43102e-01
9.598755e-02
5.68491e-02
0.00000e+00

-2.94035e-02

-T7.2529%e-02

-1.15656e-01
-1.58783e-01
-2.0190%e-01
-2.45035e-01

Mame Moment-1
Ohject
Type Node w
(= Selected 1 Object(s) |
midas Gen midas Gen midas Gen L
POST-PROCESSOR POST-PROCESSOR POST-FROCESSOR Total Force Per Face/Edge
BELM FORCE BELM FORCE BEAM FORCE
TORSION MOMENT-v MOMENT -z
3.463122-05 4.02255e-01 1.82931e-02
2.17157=-05 3.37138e-01 0.000002+00
£.800262-06 2.72022=-01 -3.28748e-02 Companents
0.00000e+00 2.08908=-01 -5.34588=—-02 Base Function  Mone ~| g
-1.70307e-05 1.4178%=-01 —-8.404282-02 X -326,718351 N-mm
-2.994£22-05 7.667280-02 —1.09627e-01
-4.28616e-05 0.00000e+00 1 .35211e-01 ! 1022902.24 N°mm
-5.57771e-05 -5.356801e-02 -1.60795e-01 Z 58355.7828 M mm
~6.8e9262-05 -1.18676e-01 -1.863792-01
~8.1e08le-03 -1.83793e-01 ~2.11963=-01
-5.452352-03 3. 48909e—01 loadset | T V]
-2.375472-01
-1.07435=-04 -3.14026e-01 EE oK Cancel Apply

-2.683131=-01

X 8077.35752 1
¥ 30,5339854 M
z -326.718351

loadSet  |F1

= 2 oK

Temperature  “~ Prestr
xLs

Initial Equilibrium Force ~

amponenF

fase Functon

RCE

ne

Q




MibDAS

Part 1
Solid Steel Structure




GEOMETRY

= Project

igiNieises

Section Data X e e W% - L

DEjUser |

kD
Section ID ] I I-Section v Method I .
Name RH2S0x2S0X3X14  (Jyser @ DB J— - @] Q

Sect. Name |RH 250 250:3x 14 e Input One Caorner
Built-Up Section Location 250,14
Get Data From Single &ngle Method  ABS x, y -
DB Name AISC10{US) 8 Make Face
S Followina the section database for RH
- OWITg ic ScLuUull Ualdlds Ul i\ri
Geometry Set | SN g ER={! V| e | 3
a)
H 250
o - mm & oK Cancel i S‘-Ctl()n
mm
Create 2 rectangles | AXIs Y,Z | Origin (U,0)
tf1 14 mm D N
-~ . N
L i Method 1. Green: 250,14
tf2 0 mm
. I
=0 | 0o o 2. Red:9,222
r2 13 mim

Input Diagonally Opposite Corner

Location 9,223
Method  REL dx, dy w
B Make Face
Offset: Center-Center 8 consider Shear Deformation.
Change Offset ... [ consider Warping Effect{7th DOF)

Geometry Set | Sy

Show Calculation Results... Cancel Apply




GEOMETRY

= Project

isisinises

z
| Translate Rotate Mirror  Scale  Sweeps 4% \
@ Selected 1 Target Object(s)
Direction

o n Select Direction

\ Steps
O 2pPointsvector @x @y @z

\ 1. Using Translate function, move
1| | \ the red rectangle to point A.

; e Ot b 2. Then copy the green rectangle

{Uniform) {Mon-Uniform)

to point B
© Multiple Points Copy

Base Point 0, 4.5, 0 ,
Target Point 0, 125, 14 /
Distance

Times

Geometry Set | Geometry Set-1

| @Egd | o




GEOMETRY

. Protrude X

Extrude Revolve Loft  Sweep

@ Selected 3 Target Object(s)
Direction
O (& Direction Selected ]
(O 2PointsVecter @x @y M@z
0,0,0

1, 1,1

(") Mormal of Profile(s)

[] Reverse Direction
Method
© Length 2500 -
Cuntl n Select Tool Surface(s)
[ 1mprint
@ make Solid
[ Extend Geometry
ﬂFuse | ) Cut
ﬂ Select Base Shape
Geometry Set | Geomefry Set-1 t |

@ ! [1_21 Ok Cancel Apply

Steps:

Select all rectangles

1. Direction : X-axis

2. Length of beam 2.5m




IMPORTED FILE

Geo"echnlcal Analysis Analysis Result Tools

U'Tem%mm ey |mport|ng to FEA NX

Frame to Solid

D @ 9 % Plane p Shel  Maker -

Frame to Solid > . @ Open . H .
» Select Midas Section File
Frame to Solid &« 3 ~ 4 @l Desktop » v O Search Di ° Choose Flle
Select Midas section file
I E - I Organize * MNew folder ® ChOOSe OK
Name 3 D OneDrive Marme Date medified Type Size
Interpolation Method " Link Anchor Box System 7/14/2025 9:14 AM File folder .
'
() Smooth © Linear . .
_ MIDAS_=olid simulation T/18/2025 5:43 PM File folder
B Desktop » -
e B personak 6/18/2025 9:08 AM File folder F I I e T e (.mcs
Default Tetra Mesher J Downloads # - ' )
- __ Result 5/9/2025 2:32 PM File folder
Elernent Size 0= -
= Documents # "~ temp 7/3/2025 10:02 AM File folder
Create High-order element
S PN Pictures  # 7 training videos 7/10/2025 4:32 PM File folder
1 HE o Music » 7e‘21r'w02 Pl MCS File 337
- D Tut 2.mcs 7/10/2025 12:58 PM MCS File 337TKB
pesnset | I Bue:  » |
- L] Tut Z-brace.mcs 13 2003 %4l AM ML File TEE
__ MIDAS »
Geometry Set | ST N D Tut 2-truss only.mcs 7/15/2025 4:55 PM MCS File 157 KB

=] cancel File name: |Tut2.mcs | Midas Fr
F.




| &) CAUsersiusenDesizop\3D FTS RAA.,
| 44 Coordinate System
A View Point
i 1 Work Plane
i Je Datum
&) ¥ Materiol
& HE Property

i P @ Curve[3)
= M@ Selid [1)
@ 2
& Sedding Plane
= Export Shape
(&S Mesh Control
(6 T4 Mesh
i R Contact
| 3 Tement Pacameters
| & /A Minge

1
7
i
|
E
=W Geometry Set-1 1
|

= Nama

Hame 412
Cobor I ooerr

IMPORTED FILE




MATERIALS AND PROPERTIES

Add/Modify Material Gl 1 T e ke o NG
Model Type  Haste v Bsrucase
No Name Type | Create . vl Generdl | Thermal  Time Dopendent  Temperature Dependent
1 55400 I[sotropic-Elastic Modify... Bantc Mok (E) £0420000  tonfjme
Copy V
. Delete Poisson's Ratiofe) 0.3
Isotropic B —
Import Uit Weghtly) 785 tonfim*
GI"ttheriC Invtad Strecs Perameters
. Import from A
20 Equivalent Excel
A tornady
Interface and Pile o o
Export to Excel e e A
Sloshing Medium — il S
Renumber Thermal Cosfcent 1105 M
Database
Material DB Close
- Dampng Raso(Far Dynamic)
005
Type Steel ~ S
Safety RemdtiMcty Cindorty)
254 140
Standard CNS(S) v :
DE Ssq{]u bt Terwie S ervidy
0K Cancel
o | Cemcd oy

From MIDAS GEN

Aaterial Data

General
Material ID 1 Name 55400
Elasticity Data
. Steel
Type of Design Steel -
Standard  CMS08(S) w
DB _55400 b
Product
Concrete
Standard
Type of Material Code
O Isotropic Orthotropic
DB
Steel
Modulus of Elasticity : 2.0400e+07 tonffm2
Poisson's Ratio : 0.3
Thermal Coeffident : 6.60672-06  1[F]
Weight Density - 7.85 tonffm3
[Z) Use Mass Density: 0.8005  tonffmfg
E‘Concrebe
Modulus of Elasticty : 0.0000e+00  tonfjm2
Poisson's Ratio : 0
Thermal Coeffident : 0.0000e+00  1[F]
Weight Density = 0 tonfjm?
Use Mass Density: 0 tonfim3/g
Flasticity Data
Plastic Material Name NONE -

Inelastic Material Properties for Fiber Model & Non-dissipative element
Concrete None Steel None v

Confined Concrete for Columns Mone

Thermal Transfer
Spedfic Heat : a Btuftonf-[F]
Heat Conduction : o Btufm-hr-[F]

Damping Ratio : 0.02



Static Analysis Dynamic Analysis

MESHING

ru -

4

Geometry Static Analysis Dynamic Analysis Geotechnical Analysis Ana

Ceeolshricge /7~ | & Laver Gontr,
EIasUcModulus Function 52~ || & Def. Size

“fiy Prop Ctrl.
1| Match Seed

.CreeplShmkage H~
Material P
o mpe’ty ] Elastic Modulus Function |2~

= Def. Size

Add/Modify Property X Generate mesh{Solid) =
Mo Mame Type Sub-Type Create I"’ | Auto-Solid  Map-Selid  2D-%3D
1 3D Property 3D Solid 1D...
RB Other Rigid Link =2 Select Object(s) ]I
3 55400 3D Solid 0. T
o ’
Size 0063 =
Other... I il
Import... i) Division 10
O Automatic
. Renumber More Less 0.0947 =
Create/Modify 30 Property * g
: Hybrid Mesher
Solid  Slazhing Fluid I
B vatch Adjacent Faces
D 4 Name  S5400] coor [ |~
E
3 -
I Material 1: 55400 " 'EI 3: 55400
Material CSy= Global Rectangular -

Cancel

Mesh Se
Elan::el

Apply




MESHING

Item ID Color
@ ChUsershuserDesktop 30 FTS RE.f.
4—<, Coordinate System
b View Point
ﬁ Work Plane
ES—) Datumn
I‘E Material
--HEI Property
|_:_||_' Geometry

=& Geometry Set-1 1
-6 Curve [3]
- [TE Solid [2]
412 2 I
r' 412 1 —

ﬂ Bedding Plane

i Export Shape

|- g Mesh Control

= r@ Mesh

...... [ Default Mesh Set

------ 7

=+l




LOADS and CONSTRAINTS

CONSTRAINT:

Pinned support on the joint

Geotechnical Anz

[ Change Property (= Table -

Constraint )4

Basic Advanced Ayt

Mame Constraint-3

Object
Type Node w
=2 Selected 30 Object(s) |

DOF Symmetric Plane
B8 8z XY YZ

X
u Rx B Ry u Rz
[ anti-Symmetric
Boundary Set | fixed

@ Q oK Cancel




LOADS and CONSTRAINTS

RIGID LINK

el e
“omes STEP1: CREATE | = N,
“owsi  AMASTER NODE s s ot ncon | <0t s
22 Merge

Node

Dynamic Analysis Geotechnical Analysis Analyst

& 20
@30 £ Remesh

Add/Medify Property X STEP 2: CREATE
_c= ||| PROPERTY - RIGID

Mo Mame Type Sub-Type 10
1 3D Property 3D Solid D L I N K
RE Cither Rigid Link

3 S5400 D Solid 30

l MNode Control *

| Create pelete Merge Project  Align  Modify | i

Coordinates ~
2000, -125, 8386 Create/Modify Other Property *
Start Node Mum
Paoint Sprin
Maximum number + 1 ~ 1534 Matrise grpriﬁg - 3 Name RB Color I:I i
Elastic Link Properties
Rigid Link
MeshSet [Manual Node “] Embedded Axisymmetric Point @ox @ov @oz @rx @rvy Brz
Embedded Axisymmetric Line
B @ 2 oK Cancel | Apply Interface S

) Shell Interface
U_ser Supplied Behavior for Shell Interface [ Rigid Body ] Plane X-f
Pile Tip
Infinite
Fluid Boundary Flane ¥-Z Flane Z-x
Free Field
Seepage Cut Off

pag [:] Seepage Flow DOF [:] Temperature




LOADS and CONSTRAINTS

RIGID LINK

reate [ Modify Topo. BlExtract J[Interface /7 Hinge - - |
[ol parameters [[]Dwvide % pile/pile Tip i Infinite wall Fluid Boundary
[¥ modify 1T connection ] Measure [f§|Free Field gl Seepage cut Off

Element Create/Delete >

1D o] 3D Other  Delete

Rigid Link v
Element ID 702
ol Mode [1532] Selected
= Selected 30 Object(s) ]
-

ﬁu 2:RE ~ | HE& I
Mesh Set |Rjgid Link v |
G & QK Cancel Apply

NOTE: After establishing the rigid link, you

can apply the internal forces on the master node.




ANALYSIS CASE

Add/Modify Analysis Case

Analysis Case Setting

Title
Description Analysis Control PE
Solution Type Monlinear Static I w2 Output Control (B
OrISCPUCCION SLAge: SE e
Analysis Case Model
All Sets i e N1 S —
=@ Mesh - Mesh
Beam [y Beam
Defanlt Mesh 3at Defanlt Mesh Sat
Manual Node Manual Node
‘g Rigid Link Rigid Link
=89 Boundary Condition =8 Boundary Condition
=5 Tonly 50 fied
d £k Static Load
Sk Static Load w2l Displacement_fromGEN
% Default Jelf-Weight e @ Combined Load Sets
% Digp Te=0022 i ! Contact Pair
sl Displacement_fromGEN
% Fz -2000
----- Ty Combined Load Sets
----- ! Contact Pair
["] solve Each Load Set Independently Sorting MName w 0K Cancel Apply

Analysis Control

General Monlinear

Geometry Nonlinearlity
[ Consider Geometric Nonlinear Effects
Update Pore Pressure with Deformation

Basic Nonlinear Parameters

© Load Steps
© Mumber of Increments 10
Intermediate Output Request Last Increment ~
(O Manual with User-Defined Steps Load Step...
O Time Steps
Time(Duration) 86400 sec
Murmber of Increments 1
Intermediate Output Request Last Increment ~
Manual with User-Defined Steps Time Step...
[terative Scheme
O General () Enhanced Init Stress

Convergence Criteria / Error Tolerance

[ Displacement{U) 0.001
B Load(P) 0.001
B work(w) —1\3-%
[ Use Iteration Method
Arc-Length Method Displacement-Control Method
Min. Arc-Length Adjustment Fatio 0.25
Mazx, Arc-Length Adjuskment Ratio 4
Max Arc-Length Increments 20

Advanced Monlinear Setting...

ok ]

Cancel

Output Control

Output Type  Qutput Option

18 write Results of All Active Mesh Sets

MNodal Results

B Displacement Mesh Set...
B Applied Load Mesh Set...
B Reaction Force Mesh Set...
B Grid Point Force Mesh Set...
B contact Mesh Set. ..
Output Option

O Binary (O Binary and Text

Element Results

Brorce Mesh Set...
B stress Mesh Set...
B strain Mesh Set...
@ status Mesh Set...
B pamaged Index Mesh Set...
@ ouctility Mesh Set...
B MultiHayered Grid Mesh Set...
Element Output Location

B Element Corner Results

[ shell Mid-Flane Results
B Compasite Shell Mid-Plane Results

Mumber of Beam Output Segments 4 -~

CK Cancel




RESULTS - Beam Stress Comparison

MIDAS FEA NX Analysis in between two
nodes : Finite element analysis

SOLID STRESS
5-2¥% , tonffmm™2

+3.15953e-05

I 0. 2%
+2.205531e-05

0. 3%
+1.255809%e-05

2. 2%
+3.07375e-06
B4
f.43345e-06

9.5%

-1.59406e-05
7.9%

-2.54478e-05
2, 7%

-3.49550e-05
2.5%

-4 446:22e-05
3.3%

-5.39693e-05
3.2%

-6.34765e-05
0,75

-7 298337e-05
0.1%

-8, 2490%e-05

MIDAS GEN Analysis in between two nodes :

Linear Interpolation

SHEAR Z-AXIS

-1.682052e-035
-2.413742-05
-3.2065%82-05

-4.00019e-05 | T

-4.79341=-05
-5.53663e-05
-6.37T985e-05
-7.17307e-05
-7.96630e-035
-8.755852e-035
-5.552742-05
-1.03480e-04




RESULTS - Beam Deformation

DISPLACEMENT

TOTAL T, mm
+2.40468e-01

5.5%
+2.2042%9e-01

5., 9%
+2.00390e-01

4,8%

+1.50351e-01
2.9%

+1.60312e-01

Deformation




RESULTS - STRESS VON MISES

SOLID STRESS
S-WON MISES , tonf/mm~2

21986e-02
E06E0e-02
69357 3e-02
SE066e-02
+1.46760e-02
. 39453e-02
24146e-02
12840e-02
01533e-02




RESULTS - Beam Strains Normal

o1%
] A




MiDAS

Part 2
Modified Steel Structure
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| &) CAUsersiusenDesizop\3D FTS RAA.,
| 44 Coordinate System
A View Point
i 1 Work Plane
i Je Datum
&) ¥ Materiol
& HE Property

i P @ Curve[3)
= M@ Selid [1)
@ 2
& Sedding Plane
= Export Shape
(&S Mesh Control
(6 T4 Mesh
i R Contact
| 3 Tement Pacameters
| & /A Minge

1
7
i
|
E
=W Geometry Set-1 1
|

= Nama

Hame 412
Cobor I ooerr

IMPORTED FILE




- OI0 © 7 X =x
SWSE - A=
O ek

Point & Curve

Circle >

Method

[Clizliellie)

Input Center Location

Location 0,0
Method w
I B Make Face l
Geometry Set | S g ae-l eyl o |

7 0K Cancel Apply

GEOMETRY

Boolean X

Extrude Revolve Loft  Sweey
Selected 4 T: t Obj
| [E arget Object(s) ] I Fuse Cut Commeon  Embed

[« I Direction Selected

() 2 Points Vector ¥ ¥ z

(") Mormal of Profile(s)
[CJReverse Direction

Until select Toal Surface(s)

Imprint

8 Make Solid
[ Extend Geometry
Fuse Cut

n Select Base Shape

od Target Selected

@ Q I:I_ZI Ok Cancel Apply

MODIFYING
BEAM ELEMENT

(Sample Case: There are holes
in the beam)

1. Create a circle face
2. Extrude to make a cylinder
3. Cut Solid




MESHING

4

ru -

Static Analysis

Dynamic Analysis t /SIS /i Geometry Static Analysis Dynamic Analysis

Geotechnical Analysis

Ana

Ceeolshricge /7~ | & Laver Gontr,
EIasUcModulus Function 52~ || & Def. Size

“fiy Prop Ctrl.
1| Match Seed

ey @ Bowme
- ICreep/shmkage H-

Material Proj
RERY. {if Elastlc Modulus Function 52~

= Def. Size

1? Prop Ctrl.

Add/Moedify Property x Generate mesh(Solid) x
Mo Mame Type Sub-Type Create | - | Auto-Solid  Map-Selid  2D->3D
1 30 Property 3D Salid 10...
RE Other Rigid Link = Select Object(s) ]I :
3 55400 3D Solid 2D, ize Method
.
Size 0063 =
Other... I 4
Import... () Division 10
O Automatic
Renumber | More Less 0.0947
Create/Modify 3D Property *

I Hybrid Mesher

Solid  Slazhing Fluid
B vatch Adjacent Faces

D 4 Name  S5400] coor [ |~

134
3 3:55400
I Material 1: 55400 v 'EI E

Material CSys Global Rectangular - Mesh Se
Elan::el

Cancel Apply




MESHING

Item ID
@ ChUsershuserDesktop 30 FTS RE.f.
4—<, Coordinate System
b View Point
ﬁ Work Plane
ES—) Datumn
I‘E Material
--HEI Property
|_:_||_' Geometry

=& Geometry Set-1 1
-6 Curve [3]
- [TE Solid [2]

412 2

LI 412 1

ﬂ Bedding Plane

i Export Shape

|- g Mesh Control

= r@ Mesh

...... [ Default Mesh Set

------ 7

=+l




LOADS and CONSTRAINTS

Static Analysis Dynamic Analysis Geotechnical Anz

2 Sloshing Constraint.
% change Property =) Table
4 Constraint Equation 1= Water Level

Constraint )4

Basic Advanced Ayt

Mame Constraint-3
Object
Type MNode w
= Selected 30 Object(s) |
DOF Symmetric Plane
G @ @ XY ., ¥Z //
u Rx B Ry u Rz /
[ anti-Symmetric
Boundary Set |ﬁxn.=-_d
CONSTRAINT: .

Pinned support on the joint




LOADS and CONSTRAINTS

RIGID LINK-BEAM END FOR LOADING @ ST —— »
Geometry Dynamic Analysis

Mesh

<> Layer Control
A Def. Sge i1 Match Seed

STEP 1: CREATE
AMASTER NODE

e
Control

Add/Medify Property X STEP 2: CREATE
_c= ||| PROPERTY - RIGID

Mo Mame Type Sub-Type 10...
1 3D Property 3D Solid 0. L I N K

RE Other Rigid Lirk
30...

2
l _ . 3 55400 D Solid
Node Centrol

| Create Delete Merge Project  Align Modify |

Coordinates ~

2000, -125, 8386 Create/Modify Other Property *

Start Mode Mum - -
_ . s Point Spring D 3 Mame REBE Calar I:I e
Maximum number + 1 i Matrix Spring

Elastic Link Properties
MeshSet [Manual Node “] Embedded Axisymmetric Point @ox @ov @oz @rx @rvy Brz

Embedded Axisymmetric Line
= & 2 oK Cancel | Apply Interface .

Shell Interface zsl Tvpes
User Supplied Behavior for Shell Interface - =
Pile Tip [ Rigid Body ] I Plane X-f

Infinite
Fluid Boundary Flane ¥-Z Flane Z-x
Free Field

Seepage Cut Off

[:] Seepage Flow DOF [:] Temperature




LOADS and CONSTRAINTS

RIGID LINK-BEAM END FOR LOADING

[l create [5 Modify Topo. BlExtract I interface /7 Hinge - |

J.. Delete ||| Parameters [ Dwide . Pile/Pile Tip i Infinite wall Fluid Boundary
[¥ modify 1T connection ] Measure [f§|Free Field gl Seepage cut Off
E— ' Element

Element Create/Delete >

1D o] 3D Other  Delete

Rigid Link £
Element ID 702
ol Mode [1532] Selected
= Selected 30 Object(s) ]
-

ﬁu 2:RE ~ | HE& I
Mesh Set |Rjgid Link v |
G & QK Cancel Apply

STEP 3: DEFINE RIGID LINK




LOADS and CONSTRAINTS

RIGID LINK-CREATE LINKS FOR HOLES

Mesh
oy STEP4: CREATEAMASTER NODE

9 Delete 3.
erge +d,

jod

%2 M

l MNode Control *
| e e sk o el NOTE: This is to define the rigid link of the
I surface surrounding the hole which would
setesenn ensure its rigid movement.
Mesh Set |Manua| MNode
B# | ok | Can o |[ Apply




LOADS and CONSTRAINTS

Element Create/Delete X

RIGID LINK-CREATE LINKS FOR HOLES
=2

Mesh
acesoy,  STEPOS: DEFINE RIGID LINK FOR HOLES D |D > [Oh |pekeie
3 pekte O Rigid Link ~
%2Mi;g’e d Element ID 702
e - v Node [1532] Selected
T e =2 Selected 30 Object(s) |
I-E?th 2:RR - HEI

Mesh Set |Rjgid Link " |

& 0K Cancel Apply

NOTE: Define the rigid link 1 by 1 (per hole).



ANALYSIS CASE

Add/Modify Analysis Case

Analysis Case Setting

Title
Description Analysis Control PE
Solution Type Monlinear Static I w2 Output Control (B
OrISCPUCCION SLAge: SE e
Analysis Case Model
All Sets i e N1 S —
=@ Mesh - Mesh
Beam [y Beam
Defanlt Mesh 3at Defanlt Mesh Sat
Manual Node Manual Node
‘g Rigid Link Rigid Link
=89 Boundary Condition =8 Boundary Condition
=5 Tonly 50 fied
d £k Static Load
Sk Static Load w2l Displacement_fromGEN
% Default Jelf-Weight e @ Combined Load Sets
% Digp Te=0022 i ! Contact Pair
sl Displacement_fromGEN
% Fz -2000
----- Ty Combined Load Sets
----- ! Contact Pair
["] solve Each Load Set Independently Sorting MName w 0K Cancel Apply

Analysis Control

General Monlinear

Geometry Nonlinearlity
[ Consider Geometric Nonlinear Effects
Update Pore Pressure with Deformation

Basic Nonlinear Parameters

© Load Steps
© Mumber of Increments 10
Intermediate Output Request Last Increment ~
(O Manual with User-Defined Steps Load Step...
O Time Steps
Time(Duration) 86400 sec
Murmber of Increments 1
Intermediate Output Request Last Increment ~
Manual with User-Defined Steps Time Step...
[terative Scheme
O General () Enhanced Init Stress

Convergence Criteria / Error Tolerance

[ Displacement{U) 0.001
B Load(P) 0.001
B work(w) —1\3-%
[ Use Iteration Method
Arc-Length Method Displacement-Control Method
Min. Arc-Length Adjustment Fatio 0.25
Mazx, Arc-Length Adjuskment Ratio 4
Max Arc-Length Increments 20

Advanced Monlinear Setting...

ok ]

Cancel

Output Control

Output Type  Qutput Option

18 write Results of All Active Mesh Sets

MNodal Results

B Displacement Mesh Set...
B Applied Load Mesh Set...
B Reaction Force Mesh Set...
B Grid Point Force Mesh Set...
B contact Mesh Set. ..
Output Option

O Binary (O Binary and Text

Element Results

Brorce Mesh Set...
B stress Mesh Set...
B strain Mesh Set...
@ status Mesh Set...
B pamaged Index Mesh Set...
@ ouctility Mesh Set...
B MultiHayered Grid Mesh Set...
Element Output Location

B Element Corner Results

[ shell Mid-Flane Results
B Compasite Shell Mid-Plane Results

Mumber of Beam Output Segments 4 -~

CK Cancel




Inipns

Part 3

Solid and Modified Beam
Result Comparison




RESULTS - BEAM DEFLECTION COMPARISON

DISPLACEMENT
TOTAL T, mm

———+2.40468e-01
5.5%
= +2.2042%-01

5.9%
+2.00390e-01
4.8%
+1.80351e-01
5.9%
' +1.60312e-01
| 6.0%
+1.40273e-01
7.2%
+1.20234e-01
6.0%
+1.00195e-01
8.0%
+8.01558e-02
8.0%
+6.01169e-02
8.9%

DISPLACEMENT
TOTAL T , mm

+3,93750e-01
I 5.4%
+3.60938e-01
5.8%
+3.28125e-01
5.8%
+2.95313e-01
5.3%
+2.62500e-01
Yo
+2.29688e-01
6.6%
+1.96875e-01
6.3%
+1.64063e-01
7.4%
+1.31250e-01
8.2%
+9.84376e-02
8.8%
+6.56250e-02
11.8%
———+3.28125e-02
22,4%
+0.00000e+00

~39% more displacement



RESULTS - BEAM STRESS COMPARISON

Min:-3.49391 <«

g
g

SOLID STRESS
S-X¥ , Nfmm~2
+5.39354e+00
0.0% SOLID STRESS
+4,65292e+00 S-%%, Nfmm~2
0.1% . —+1.04100e+01
— +3.91230e+00 0.0%

| 2.2%
+3.17168e+00
8.4%
+2.43106e+00
E 22.3%

+1.69044e+00

13.5%
+9.49817e-01
7.3%

+2.09196e-01 0-2 36614e-01
L0 26.5% 7576000

-5.31425e-01 P
16.4% -3.27851e+00

-1.27205e+00
7.0%
-2.01267e+00
1.1%
-2.7532%e+00
0.1%
-3.49391e+00

-6.32040e+00
0.0%
-7.84135e+00

Max S-XX: ~93% increase
Primary region S-XX: ~15% increase




RESULTS - BEAM STRESS COMPARISON

Fe—"

Max:2.31152 4

Max:4.46144

IMin:-3,36058

2

Min:-1.49739

SOLID STRESS
S-¥Y , Nfmm~2

SOLID STRESS
S-¥Y, Nfmm~2
+4.46144e+00

+7.24473e-01
0.2%
+4.07064e-01
1.8%

87.6%
-1.01406e-01
11.4%
- -7.53241e-01
0.2%
-1,40508e+00
0.0%
-2.05691e+00
0.0%
-2,70874e+00
0.0%
-3.36058e+00

Max S-Y'Y: ~93% increase
Primary region S-YY: 5X increase
Compression Region: 0.8% --> 11.6%



RESULTS - BEAM STRESS COMPARISON

SOLID STRESS
527, Nfmm™2
+2.31152e+00
0.0%
+1.99411e+00
0.1%
: +1.67670e+00
0.2%
+1,35929e+00
0.1%
+1,04188e+00
0.4%
+7.24473e-01
0.2%
+4.07064e-01
2.5%
+8.96554-02

95.2%

-2.27753e-01
0.9%
-5.45162e-01
0.2%
-8.62571e-01

Min:-1,49739

Min:-3.36058

-

SOLID STRESS
577, Njmm™2

89.3%
-1.01406e-01

10,0%

1 -7.53241e-01

0.1%

-1,40508e+00

0.0%
-2.05691e+00

0.0%
-2.70874e+00

0.0%
-3.36058e+00

Max S-ZZ: ~93% increase
Primary region S-ZZ: 5x increase
Compression Region: 0.13% --> 11.1%

MiDAS




RESULTS - BEAM STRESS COMPARISON

& Max:2. 12641

SOLID STRESS
S-MAX SHEAR , Nfmm~2

+1.61784e+00
%o

+1.44764e+00
L=/

-
+1.27745e+00
6.5%
+1.10726e+00
13.3%
+9,37069e-01
17.3%
+7.66878e-01
12.0%
+5.96686e-01
10.0%
+4.26494e-01
15.8%
+2.56303e-01
15.5%
+8.61112e-02

SOLID STRESS
S-MAX SHEAR , MNfmm”™

+3.89480e+00
0.0%

+3.57360e+00
0.0%

+3.25241e+00
0.1%
+2.93121e+00
0.6%
+2.61001e+00
| 2.9%

+2.28882e+00

5.5%
/+1 96762e+00

-4
+1.64642e+00
14.3%
+1.32523e+00
21.5%
+1.00403e+00
4%

+6.82832e-01
16.3%
+3.61636e-01
8.7%
+4.04387e-02

Max Shear: ~77.8% increase



RESULTS - BEAM STRESS COMPARISON

Max:4.07082

SOLID STRESS
S-YON MISES , Nfmm~2

+4,07082e+00
%

+3.74471e+00

SOLID STRESS
S-YON MISES , Nfmm™

- 7540690400
4~ 3418596400 : °°+6.91814e+00
2:3% 0.0% 6508506400
+3.09247e+00 i
% +5.67304e+00
42766368400 %
|46% T ot 5:05049e400
| o
6 go,°+2'44024e+00 z w+4.42794e+00
T islzeeld 9'8 /°+3 B0539e+00
W 8%
+1,78801e+00 +3.18284e+00
15.3% 14.4%
+1,46189e+00 T et
10.7% Min:0. 157421 B rst00
+1.13577e+00 19.0%
10.1% o gLaisioer00
15 3%8'096558'01 = ¥6.92636e-01
- 8.7%
5 3°;4'835388'°1 +7.008638-02
. (-]

+1.57421e-01

Max S-VVon mises: ~85.2% increase



RESULTS - BEAM STRESS COMPARISON

 Max:7.54069 =

g L
‘ m Min:0.0700863
-'—omsos . .——_ ' ) 11324 4
e

D Z56e 2 S 0.6063

Max S-Von mises: Created high stress
points near the hole, about 2x increase
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CASE ANALYSIS OVERVIEW

3D ANALYSIS OF ABEAM ELEMENT FROM A 1D FRAME
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MiDAS ﬂ

Part O
GEN Simulation and Results
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1.32023e+00
1.113352+00
9.08458e-01
£.59570e-01
4.5%2882=2-01
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0.00000e+00
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MiDAS ﬂ

Part 1

Frame Detailed Analysis

—_—

y




FRAME GUIDE

Pesults Pushover Design Setsmic Performance

¥ K Delete «|+ Mirror %,
" 9 Ratete TScele ¥
9 £ Project 3

=3 Bftective Beamn « Y Column Capaal -
4 Column Steip -

[ Auto-mesh
T Map-mesh
iy Defnre Domain

[y Define Sut-Domain

m
0.000000

0.000000

IS EREE | 2SS @ "y 102386181
HDAS/Gen x| (& Nedes

LLLLLLLLL

O [

)

)

0

p! 24 )
)

[

U
0

20
= II.

|
i
J
J
|
J
J
|
J
J
I
J
|
J
J
|
J
J
J
J
|
J

4!— 4; 45-




FRAME GUIDE

NOTE:

212D 2% Extract the nodes from GEN and import it to FEA.
SHeOY 2@ This will create guidepoints to construct the frame.

Then add the other elements to create the entire 1D
structure.




Section Data

DEUser |

Section ID

MName RH 250x250x9x14

Offeet:

6

Center-Center

Change Offset ...

I I-Section w
Onoe CNS91 ~
Sect, Name |RH 250%250x3x 14 "

Built-Up Section

Get Data From Single Angle

Seck, Marne

DE Mame AISC10(US)
H 250 mm
B1 250 mm
tw 9 mm
tf1 14 mm
B2 0 mm
tf2 0 mm
ri 13 mm
r2 13 mm

B Consider Shear Deformation.
[] Consider Warping Effect(7th DOF)

Show Calculation Results. ..

Cancel Apply

Inmput One Corner

Location 250,14

Method  ABS x, v b
B Make Face

Geometry Set | E=unS i

&

Method

(]t

Input Diagonally Opposite Corner

Location 9,221
Method  REL dx, dy -
8 Make Face

Geometry Set | SEdul= g gl

C_,
o
o
T

~r
—
)

>

D
NJ
D
>N
—
w
-,
N
o
—
«
C ™y
o
N

No—_—

N = —+




toaev ol

iy ——
L BRY

Transform *

| Translate Rotate Mirror Scale  Sweeps 4 %

@ Selected 1 Target Object(s)
Direction
(o] n Select Direction

() 2PointsVector @x @y @z

0,0,0
1,11
Method
D) Move () Copy () Copy
(Uniform) (Mon-Uniform)
© multiple Points Copy
Base Paoint 0, 4.5,0
Target Point 0, 125, 14
Distance

Times

Geometry Set | Geometry Set-

| B4

—

L.

Steps

1. Using Translate function, move
the red rectangle to point A.

2. Then copy the green rectangle
to point B




ADDITIONAL GEOMETRY (3D)

—~ 1! g
N | .
| i
} '

g
g
i
pod

Extrude Revolve Loft  Sweep t

@ Selected 3 Target Object(s) L
Direction e
O (M Direction Selected )
(O 2PointsVector [y [y [z
0,00

1,1,1 _F'

(" Mormal of Profile(s) /
D Rewverse Direction y /

Method

O Length 2500 = o

() Until Bl select Tool surface(s) -
[ | Imprint

-E]aEkitesj;dGemet’? . Steps:
e o Select all rectangles
1. Direction : X-axis

n Select Base Shape
Geometry Set | Geometry Set-1 e | o 2 . Length Of beam 2 . 5 m
@ Q l]_gl oK Cancel Apply




) Rotate
7|0 Mirror

@’Swf&ep-Tmslate EEE Attach
5 Project

Transform *

Translate  Rotate Mirror  Scale  SweepT !

= Select Target Object(s) |
Direction

[+ E Select Direction
O 2Pointsvector @y By Bz

0,0,0

11

Method

O Move () Copy () Copy
(Uniform) (Mon-Uniform})

() Multiple Points Copy

Base Poink 0,0,0

Target Point 0,0,0
Distance 5000 <
Times 1 =

Geometry Set Z: |

@ Q ll_?i QK Cancel Apply

FRAME GUIDE

NOTE: Translate the 3D beam to
the point where detailed analysis
IS to be done then reorient using

rotate function.




MATERIALS AND PROPERTIES

From MIDAS GEN

fAaterial Data
General
Material ID 1 Name 55400
Elasticity Data
Type of Design Steel ==
e w
Material x Standard  CNS05(S) “
[ DB 55400 ~
i _ D 2 Neme bk Coor : ssa0
Add/Modify Material x = S
Model Type  Hastc v Esucare
Concrete
- Generdl  Thermal  Time Dependent  Temperature Dependent
Mo Mame Type | ﬂu Standard
. . T f Material
1 55400 Isotropic-Elastic Madi Basti Mot (E) £040000 tonfmt LS _ Code
odify... ——— © Isotropic Orthatropic o5
Copy Steel
' Medulus of Elasticity : 2.0400e+07  tonffm2
| . Delete Poisson's Ratiolv) d Poisson's Rati 0.3
Sﬂtrﬂplc e — '0ISS0N S Kato H .
Weght() 7
T Impoart b ¥ 85 tonfjm® Thermal Coefficient : 6.6667=-06  1/[F]
OTroIc
P Import from vl Stress Parameters Weight Density 7.85 tonfjm?
. Rt \
20 Equivalent Excel [ Use Mass Density: 0.8005 tonfjm/g
- ) Mot
Interface and Pile A RO Elconarete
Export to Excel = 3 Modulus of Elasticity : 0.0000e+00 tonfim2
5loshing Medium —_— Thermal Paracseter Poisson’s Ratio ¢ 0
Renumber Thermsl Coefoent ‘;"_05_ I Thermal Coefficient : 0.00002+00  1/[F]
Database f v VO T T vy Weight Density : 0 tonfjm3
Materizl DE x Gose TDIWE SHTIREN Vv A ' Use Mass Density: 0 tonfim2/g
- Dampng Raso(Far Dynamic)
ey 008 Flasticity Data
Type Stee| s Plastic Material Name  NONE ~
Safety Rendticty indoarty)
. Inelastic Material Properties for Fiber Model & MNon-dissipative element
" . 2540 164 4
Standard CNS{S} W Concrete Mone Steel None e

]

Confined Concrete for Columns Mone

Thermal Transfer
Spedific Heat : 0 Btu,/tonf-[F]
Heat Conduction  : 0 Btum*hr[F]
O Cancel
i i - 0.02

Damping Ratio

(&) Gmd |

DB 55400 e

Terwie a3 e




MATERIALS AND PROPERTIES

Geotechnical Analysis Analysi

%\Lmr Cortrol. -

'I CreepIShrhkage

7 Elastic Modulus Function B2 || % Def. i -*iMatch Seed

Add/Modify Property > Add/Modify Property >

Mo Mame Type Sub-Type Create | - | Mo Mame Type Sub-Type Create | b |
1 30 Property 3D Solid 1D... 1 30 Property 3D Solid
2 RE Other Rigid Link 2 RE Other Rigid Link
3 55400 3D Solid 20 3 55400 3D Solid =
:
COther... Other...
Import...

Import...
| Renumber @ - Renumber
Create/Modify 3D Property x

Solid  Sloghing Fluid

Close

D 4 Name  55400] coor [ |~

I Material 1: 52400 e EI

Material CSys Global Rectangular -

Cancel Apply




MATERIALS AND PROPERTIES

Create/Modify 10 Property

File Geogrid(10) Plot Only({10) Tendon Fipe
Embedded Truss Beam Embedded Beam
1D 15 Mame I 1D Property I Color |:| =
| |
Constitutive Behavior From Material e
Material 1: 55400 e
[ ] Hinge Property

Cross Sectional Area(a)

Torsional Constant

Torsional Stress Coeff,

0 mmz
0 rmme

0 mm

1000 mm

Solid Rectangle

Ok Cancel Apply

Section Template

Bl
o le »l
T )': EXil
H .H.Lw

‘1 Offset

Center-Center

x

H-Section -
Standard CM3 il
Section RH 250x250x9x1 ~

H 250 mm

Bl 250 mm

tw 9 mm

i 14 mm

B2 250  mm

tf2 14 mm

ri 13 mm

r2 0 mm

0K Cancel

For 1D elements, the beam
section database IS
recommended.

Take note of the following:
1. 1D Type
2. Material

3. Section
® Standard
@® Section Shape

Additional Note:

If the section is not within
the database, Complex
Function IS

Section
_encouraged.
Geometry Static Analysis

I".@—{

Material Property




MESHING (1D and 3D)

Ty Copy

930 &t Re A Create
Generate

Bl Divide

Generate mesh(Edge)
Auto-Edge
=2 Select Object(s)

122 Flethno
(_isize  (C Division

Crientation (Element Z-Axis)

Beta Angle: 90 [deg]

Property

104 | 104: RH 294x200x8x12 e

Mvesh Set

(B @ n

2: RH 350%350x12x19
3 ¥RH 440x300x11x 13
4 RH 350x350x12x19
5y xRH 2949 200x8x 12
&: RH 250x250x9% 14
T CT 147w 200x8x 12
81 C 150x75%6. 5x10
9 2L 20x125x10-19
10: (beam)RH 250x250x%x 14
11: truss-21L 90x125x10-19
12: beam CT147x200x8x12
101: RH 440%300% 11158
102: BH 4490x300x 11x 15
Clle D 0 W S

HE

For 1D elements, define
the appropriate  section

property.

NOTE: Ensure that the
geometry lines are divided
into the correct
intersections.

For 3D elements, define
the mesh size with the
appropriate materials.

NOTE:

1. For future GEN export,
use Tetra Mesher as mesh

type

2. Deselect Merge nodes to
create a segmented parts of
the truss.

Generate mesh{Solid)

Auto-Solid - Map-Solid  20-33D

=] Select Object(s)

i thind

i:i&ze 0.8 < I
() Diwvision 10
O.ﬂ.utomaﬁc
Mare Less 1l2+03

I Default Tetra Mesher

B Match Adjacent Faces

riw
I 13 13: 55400

Mesh Set | Auto-Mesh(3D)

Ed & oK

Cancel

Acvanced Cption X

[ | Interior Edge /Point
Select Interior Edge(s)

Select Interior Point(s)

Register Each Mesh Independently
Consider Imprinting Shape on Face

104 104 RH 294%200x8x 12 HE

I [ Imerge Modes I

0.0001
Element Size Growth Rate
Fire Coarse
. 1.1
Min/Max Element Size 0,380
' 1.1
Small Large
[ | Higher-Crder Element

Midside Modes on Geometry

[ ] Geometry Proximity

B Pattern Mesh

[ IRegister Each Mesh Independently
[} Avoid Tetra with All Boundary Modes



Ttem

ml....I51

-G modify (holes)
g4 Bedding Plane
Export Shape
7-%% Mesh Control

). [W @ Mesh

..... [v 6 Default Mesh Set

..... W 6§ main columns (outside)
----- W 8 main column (middle)
..... [ & main girders

..... [w i slab girders

..... [W @@ roof girders

----- [W @@ truss chords

..... [V E side truss girder top

..... v 65 side truss web

..... W 6§ main truss web

..... @ brace

..... [w 5l slab girders 10

..... [w 65 side truss girder bot

..... W 6 (extract)side truss girder t.
----- [ 8 3D Truss 1

..... [w 5l 3D Truss 2

..... [w (3 3D Truss web

..... W 5 3D Truss 3

..... g 3D Truss 4

D

63

65

NHdEEIF

| IR TERTERTEY A

T2
75
76
7
172
173
175
199
200




RIGID LINKS

Static Analysis Create/Maodify Other Property *
L Paoint Spring i v
: Mt oring ID 15 Mame  Rigid Body| Color ~
H Creep/Shrinkage H' [ Properties
78 Elastic Modulus Function |52~ i — @ @b @0z @Ry @ry @Rz
Prop./CSys’./Func. IEthEgded Axisymmetric Line
| Sr;el[lnirface L' e
Add/Modify Property X User Supplied Behavior for Shell Interface =
L5 File Tip I [ Rigid Body ] I Flane ¥-¥
Infinite
Mo Mame Type Sub-Type Create | M Fluid Egundary Plane ¥-Z Flane Z-X
1 WRH 440x300x1... 1D Truss 1D... ;L‘Z‘;;E;dm o
2 RH 350%350%12... 1D Beam o []5eepage Flow DOF [] Temperature
3 ¥RH 440x300x 1... 1D Truss
4 RH 350x350x12... 1D Beam 3D...
5 ¥RH 2894 200x3... 1D Truss I Other... I
o RH 250x250x9x14 1D Truss ——
Impart. ..
7 CT 147x200x8x12 1D Truss _
3 C 150x75x5.5x10 1D Truss Renumber
9 21 90x125x10-19 1D Beam -
10 (beam)RH 250x2... 1D Beam
11 fruss-2L 90x125... 1D Truss
12 beam CT147%20... 1D Beam
13 55400 3D Solid
Close
Define a rigid body in the property
to create a rigid link.
NOTE: No material definition

needed for rigid body. ok ) cone




Elermnent Create/Delete

10 20 30 Delete
I Rigid Link
Element ID
(] Select a Node
H Select Node(s)
Property

14 14 rigid link:

Mesh Set

B &

|R_igid Link

(8] 4 Cancel Apply

NOTE: Define rigid
link to all joints
connected to the 3D
element



IS Modify 1/ Connection Measure [fj|Free

Element Create/Delete X

o » » [ore |

I Virtual Beam e I

Obiject
Type Mesh Set o

v Selected 1 Object(s)

I Locate 2400, -4.5, 2000 I

Crientation (Element Z-Axis)

I Beta Angle: 20 [deq] i I

Property
15 ~ HE

Mesh Set |'I.ﬁr1L|aI Beam w |

@ Q Ok Cancel = Apply

ie Tip
Field

VIRTUAL BEAM

STEPS:
1. Select mesh set.

2. Create a line along the geometric center of the mesh.
3. Choose the proper orentation.




LOADS and CONSTRAINTS

Force ILL prass. I £ vod -
Moment L Arbitrary Load (i Elen . v
| Gravity X J - h_,f’f,‘
Constraint v‘ =
Gravity ) ‘
Mame Gravity-6 Basic Advanced Auto J \\‘ ;
Reference Object Mame Constraint-6 ’ N : |
Type Coordinate e Object & g ‘ 2
Ref, CSys Global Rectangular e Type Lo - J.
Components I i@ Select Object(s) ] I
Gx i} DOF Symmetric Plane
Gy 0 B8 81 XY AL
o = Q@R Br: |
Spatial Distribution () anti-5ymmetric NOTE:
Base Function  None i | C3 Boundary Set  |Boundary Set-1 v|€ 1. Initial |y’ set to sSi mp'est load case (Se|f
Load Set Self w v| % @ Q = Conc ooty We'th)
| = o || cace | (roply ] NOTE: Set constraint 2. Set constraint on the column base to be

on the column to be fixed (DOF: Txyz, Rxyz)
fixed



ANALYSIS CASE

Add/Modify Analysis Case X T w
utput Contro
Y Setting Analysis Case Setting
Title Beam 3D analysis Output Type  Qutput Option
Parametric Analyse Description Analysis Control k2 B virite Results of All Active Mesh Sets
Analysis Case Solution Type Linear Static I Output Control p_.?l Modal Results Element Results
Caonstruckion Stage Set H Displacement Mesh Set... H Force Mesh Set...
B Applied Load Mesh Set.., B stress Mesh Set..,
N OT E . Analysis Case Model B reaction Foree Mesh Set... B strain Mesh Set...
All Sets <) 2 Active Sets B Grid Point Force Mesh Set..., B status Mesh Set...,
d =y Mesh = Mesh Contact i D d Ind o
l . I nCI u e al I (g Defanlt Mesh Set [ Defeult Mesh Jet 8 Con Hesh Set :Mall';jge nd led :Es: zei
main colurms (outside) madn columns (outside) Dr sy 25N JeL...
the necessary main colummn {middle) madn colummn ¢middle) ) )
. . Output Option Element Output Location
main girders madn girders
slab girders roof girders Inary Inary and lex ement Corner Results
meshes, o o os O Binary and Text @ |
- moof girders trug chordz )
CO nstral nts ’ an d tryss chords 3 cide s girder o B shell Mid-Plane Results
side truss givder top side tmss web B composite Shell Mid-Plane Results
Ioads- side tross web i trgs web
in truss web b
m " ﬁ;_rdm 1D Mumber of Beam Qutput Segments 4 -
2 In the Output slab girfers 1D side tmss girder hat
. zide trogr givder bot 30 Troes 3
' (exrtractizide tos ginder top 3D Trss 4
control, include D Toun D T
= 30 T4 3D Timss 2
in the Output 40l | ol 40) L
- 3D Tios2 3D Tiuss web
th e strain Manwal Node 3D Truss 3D Rigid Link 3
. 3D Trugs web 3D Rigyd link 4
3D Rigid Link 3 3D Rigid link 1
resu Its SInce - 3D Rigid link 4 fBy 3D Rigid link 2
the anaIyS|s oY T
i nCI ud eS a 3 D [CISolve Each Load Set Independently Sorting Creation Ok Cancel Apply

element.




RESULTS - DISPLACEMENT

DISPLACEMENT
TOTAL T, mm
+2,B66272+00
0.0%

+2.62741e+00
0.0%
+2.35536e+00
0.0%
2. 1497 0e+00

0.0%

VMY

+1.910585e+00




RESULTS - 1D AXIAL FORCES

e : J -

fa

\‘}

\

p

(\
QA

A\

W

/\

P

BEAM FORCE
axIAL FORCE , kM

. +3.56112e+00
+6,21390e+00 &
. -3.33280e+00
+3,98009+00 o
: -1.02267e+01
+1. 746272400 i
9% Jo
-4,8753%2-01 -
> -2, 40146e+01
-2,72135e+00 =
4.7% L
-4, 9551 7e+00 =
2.3% o
-7.15598e-+00 -
. -4, 46963e+01
-9.42280e+00 =
0.0% o
-1, 16566e+01 L
. -5.54842e+01
-1,38904e-+01 =
0. 1% e
-1.61242e+01 .
- -7 22720e+01
-1,83581e+01 i

-7.91659+01



RESULTS - 3D STRESS VON MISES

SOLID STRESS
S-YON MISES , kifmm™2

+4.18038e-03
0.0%

+3,53202e-03

Lu]

(=]

+3.45365e-03
1.0%

+3.13529e-03

2.5%
2. FEE92e-03

Cmess STRESS

11.1%
+2.09019%-03
8.3%

L4180 Von Mises

+1.39346e-03
10,6%:
+1.04510e-03
20.2%:
+6,90731e-04
22.5%
+3.48365e-04
3,9%
+0.00000e+00

SOLID STRESS
S-Max SHEAR. , kMimm*2

+2.25201e-03
0.0%
+2.04601e-03

0.2%:
+1.86001e-03
0.7%:

+1.67401e-03
1.9%:

+1.45801e-03

jf::?.snzme-us Max Shear

+1.11601e-03
9.4%
+9,30005e-04
3.8%
+7, 44004204
10.1%:
+5.558003e-04
21.0%:
+3.72002e-04
23.2%:
+1.36001e-04
3.3%
+0,00000e+00




MIDAS ﬂ

Part 2
Modified Frame Detailed Analysis




GEOMETRY

Sta

~@ID © [ X X |
x s g e 7& A/ — Boolean
SO ae® =

Extrude Revolve Loft  Swee
= Selected 4 T, t Object(
Point & Curve | [E =£= ) ] I Fuse Cut Common  Embed

Circle x I 0O ||V Direction Selected I o

(0) 2 Points Vector % Y z

Target Selected

® | 0,0,0 [E

Method 11,1 T

[Clizltelll e

(") Mormal of Profile(s)

[C|Reverse Direction E g |]',’|
: QK Cancel
Input Center Location
Location 0,0
Method > Uintil Select Tool Surface(s)
Imprint
Make Face
© B Make Solid
[C|Extend Geometry
Fuse Cut

n Select Base Shape

Geometry Set :3r:|:|rr|Eh"-; Set-1 w |

E &

Apply

MODIFYING
BEAM ELEMENT

(Sample Case: There are holes
in the beam)

1. Create a circle face
2. Extrude to make a cylinder
3. Cut Solid

4. Repeat to all concerned
elements




MESHING (1D and 3D)

Ty Copy

930 &t Re A Create
Generate

Bl Divide

Generate mesh(Edge)
Auto-Edge
=2 Select Object(s)

122 Flethno
(_isize  (C Division

Crientation (Element Z-Axis)

Beta Angle: 90 [deg]

Property

104 | 104: RH 294x200x8x12 e

Mvesh Set

(B @ n

2: RH 350%350x12x19
3 ¥RH 440x300x11x 13
4 RH 350x350x12x19
5y xRH 2949 200x8x 12
&: RH 250x250x9% 14
T CT 147w 200x8x 12
81 C 150x75%6. 5x10
9 2L 20x125x10-19
10: (beam)RH 250x250x%x 14
11: truss-21L 90x125x10-19
12: beam CT147x200x8x12
101: RH 440%300% 11158
102: BH 4490x300x 11x 15
Clle D 0 W S

HE

For 1D elements, define
the appropriate  section

property.

NOTE: Ensure that the
geometry lines are divided
into the correct
intersections.

For 3D elements, define
the mesh size with the
appropriate materials.

NOTE:

1. For future GEN export,
use Tetra Mesher as mesh

type

2. Deselect Merge nodes to
create a segmented parts of
the truss.

Generate mesh{Solid)

Auto-Solid - Map-Solid  20-33D

=] Select Object(s)

i thind

i:i&ze 0.8 < I
() Diwvision 10
O.ﬂ.utomaﬁc
Mare Less 1l2+03

I Default Tetra Mesher

B Match Adjacent Faces

riw
I 13 13: 55400

Mesh Set | Auto-Mesh(3D)

Ed & oK

Cancel

Acvanced Cption X

[ | Interior Edge /Point
Select Interior Edge(s)

Select Interior Point(s)

Register Each Mesh Independently
Consider Imprinting Shape on Face

104 104 RH 294%200x8x 12 HE

I [ Imerge Modes I

0.0001
Element Size Growth Rate
Fire Coarse
. 1.1
Min/Max Element Size 0,380
' 1.1
Small Large
[ | Higher-Crder Element

Midside Modes on Geometry

[ ] Geometry Proximity

B Pattern Mesh

[ IRegister Each Mesh Independently
[} Avoid Tetra with All Boundary Modes



:_| @ Mesh

[V Default Mesh Set

[V 3 main columns (outside)
W 3 main column (middle)
¥ 3 main girders

[V @ clab girders

W 3 roof girders

W 3 truss chords

W 5 side truss girder top
[ E sidetruss web

W £ main truss web

v £ brace

W 5 slab girders 1D

[W & side truss girder bot

(E (extract)side truss girder t.

W 63 3D Truss 1
W 3D Truss 2
W 63 3D Truss web
[V & 30 Truss 3
W 3D Truss 4

1

B3
&4
B5
66

&7
68
69
T0
T
72
T3
76
7
172
173
175

199
200

S0 TR FRTRENAF 11




RIGID LINKS

Static Analysis Create/Maodify Other Property *
L Paoint Spring i v
: Mt oring ID 15 Mame  Rigid Body| Color ~
H Creep/Shrinkage H' [ Properties
78 Elastic Modulus Function |52~ i — @ @b @0z @Ry @ry @Rz
Prop./CSys’./Func. IEthEgded Axisymmetric Line
| Sr;el[lnirface L' e
Add/Modify Property X User Supplied Behavior for Shell Interface =
L5 File Tip I [ Rigid Body ] I Flane ¥-¥
Infinite
Mo Mame Type Sub-Type Create | M Fluid Egundary Plane ¥-Z Flane Z-X
1 WRH 440x300x1... 1D Truss 1D... ;L‘Z‘;;E;dm o
2 RH 350%350%12... 1D Beam o []5eepage Flow DOF [] Temperature
3 ¥RH 440x300x 1... 1D Truss
4 RH 350x350x12... 1D Beam 3D...
5 ¥RH 2894 200x3... 1D Truss I Other... I
o RH 250x250x9x14 1D Truss ——
Impart. ..
7 CT 147x200x8x12 1D Truss _
3 C 150x75x5.5x10 1D Truss Renumber
9 21 90x125x10-19 1D Beam -
10 (beam)RH 250x2... 1D Beam
11 fruss-2L 90x125... 1D Truss
12 beam CT147%20... 1D Beam
13 55400 3D Solid
Close
Define a rigid body in the property
to create a rigid link.
NOTE: No material definition

needed for rigid body. ok ) cone




rigid

Define
link to all joints

NOTE:

RIGID LINKS

7] Measure | Free Field |

Q

Select Node(s)
K

Select a Mode

14 rigid link
|R_igid Link

il
E]

I Rigid Link

= Modﬁ IﬁﬁCmnecﬁén

Element ID

=2
[7]
Property
14
Mesh Set

Elermnent Create/Delete




RIGID LINK

RIGID LINK-CREATE LINKS FOR HOLES  cerenceatemerese X
o 1D D 30 Other Delete STEPS

Rigid Link o

1. Define the master node In
SenentlD 22 the center of the holes.
|

od Mode [1532] Selected

= Selected 30 Objects) 2. Link the edge of the hole to
— the master node.
‘,’-__,,..‘»- 2 2:RE b4 HEI
,,.«-——"”"v'[m“ <
TS T ‘“§ﬂ§ ‘VA\ esh 3e igid Lin v
‘,_¢~.-<"i’v"[§ﬂ§"“;x‘§‘ﬂ§“‘u‘§$§§7 Meshset [Rigid Link |
R ST TAS VARTAR ATANTAR yaTASE =) OK | Cancel | Apply
A ANVANTAY Sy WA A ANAS QAR
T RS
ANVASTS v VAR AR/ TS

i —Ar e
‘ Y

-
—
. -

Y
VST
=

—

NOTE: Define the rigid link 1 by 1 (per hole).




VIRTUAL BEAM

10 2D 3D

Virtual Beam e
Object
Type Mesh Set w
v selected 1 Object(s)
Locate 2400, -4.5, 9000

Crientation (Element Z-Axis)

Beta Angle: 90 [deg] +
— STEPS:
Property
15 - 1. Select mesh set.
Meshset |virtualBeam ] 2. Create a line (end-to-end) along the geometric center of the
G & (a4 Cancel | Apply meSh_

3. Choose the proper orentation.



LOADS and CONSTRAINTS

Force ILL prass. I £ vod -
Moment L Arbitrary Load (i Elen . v
| Gravity X J - h_,f’f,‘
Constraint v‘ =
Gravity ) ‘
Mame Gravity-6 Basic Advanced Auto J \\‘ ;
Reference Object Mame Constraint-6 ’ N : |
Type Coordinate e Object & g ‘ 2
Ref, CSys Global Rectangular e Type Lo - J.
Components I i@ Select Object(s) ] I
Gx i} DOF Symmetric Plane
Gy 0 B8 81 XY AL
o = Q@R Br: |
Spatial Distribution () anti-5ymmetric NOTE:
Base Function  None i | C3 Boundary Set  |Boundary Set-1 v|€ 1. Initial |y’ set to sSi mp'est load case (Se|f
Load Set Self w v| % @ Q = Conc ooty We'th)
| = o || cace | (roply ] NOTE: Set constraint 2. Set constraint on the column base to be

on the column to be fixed (DOF: Txyz, Rxyz)
fixed



ANALYSIS CASE

Add/Modify Analysis Case X T w
utput Contro
Y Setting Analysis Case Setting
Title Beam 3D analysis Output Type  Qutput Option
Parametric Analyse Description Analysis Control k2 B virite Results of All Active Mesh Sets
Analysis Case Solution Type Linear Static I Output Control p_.?l Modal Results Element Results
Caonstruckion Stage Set H Displacement Mesh Set... H Force Mesh Set...
B Applied Load Mesh Set.., B stress Mesh Set..,
N OT E . Analysis Case Model B reaction Foree Mesh Set... B strain Mesh Set...
All Sets <) 2 Active Sets B Grid Point Force Mesh Set..., B status Mesh Set...,
d =y Mesh = Mesh Contact i D d Ind o
l . I nCI u e al I (g Defanlt Mesh Set [ Defeult Mesh Jet 8 Con Hesh Set :Mall';jge nd led :Es: zei
main colurms (outside) madn columns (outside) Dr sy 25N JeL...
the necessary main colummn {middle) madn colummn ¢middle) ) )
. . Output Option Element Output Location
main girders madn girders
slab girders roof girders Inary Inary and lex ement Corner Results
meshes, o o os O Binary and Text @ |
- moof girders trug chordz )
CO nstral nts ’ an d tryss chords 3 cide s girder o B shell Mid-Plane Results
side truss givder top side tmss web B composite Shell Mid-Plane Results
Ioads- side tross web i trgs web
in truss web b
m " ﬁ;_rdm 1D Mumber of Beam Qutput Segments 4 -
2 In the Output slab girfers 1D side tmss girder hat
. zide trogr givder bot 30 Troes 3
' (exrtractizide tos ginder top 3D Trss 4
control, include D Toun D T
= 30 T4 3D Timss 2
in the Output 40l | ol 40) L
- 3D Tios2 3D Tiuss web
th e strain Manwal Node 3D Truss 3D Rigid Link 3
. 3D Trugs web 3D Rigyd link 4
3D Rigid Link 3 3D Rigid link 1
resu Its SInce - 3D Rigid link 4 fBy 3D Rigid link 2
the anaIyS|s oY T
i nCI ud eS a 3 D [CISolve Each Load Set Independently Sorting Creation Ok Cancel Apply

element.




RESULT COMPARISON - DISPLACEMENT

0.4428 _ ,,,...m,
.4083 <

STANDARD MODIFIED

DISPLACEMENT
DISPLACEMENT
TOTAL T, mm TOTAL T, mm

E Overall, there is a small difference between the Eﬂ*’%ﬁjijﬁiﬁiﬂi

0+4.422358-Dl =4 7

¥

—s415645e) displacement after modifying the beams.

He 3.65374e-01
{3.89063e-01 F3. 6537 4e-
8.3% ¢ £.55
13.62477e-01 F3.618492-01
705, B.9%,
+3,35891e-01 +3.353752-01
6.5, £ 0%
+3,09305e-01 +3.088012-01
£.2% 6.0%
+2,527198-01 +2.E80TEe-01
£.0% £. 0%,
+2.5613%e-01 +2.557522-01
7.8% 7.7%,
+2.795478-01 +2. 29228201
6.5%, £.4%,
+2.02961e-01 +2.02703e-01
+.0% 4, 0%
+1,763758-01 +1.761792-01
1.6% 1.6%




RESULT COMPARISON - STRESS VON MISES

STANDARD MODIFIED

SOLID STRESS
S, Mimme2

.- - . S-ww , Mimm™2
The modification created an S-XX increase of 13%

+5.04384e+00

-5.01522e-01
14.1%

-1.28653e+00
0.8%

-2,.07154e+00
5.0%

-2,85655e+00
0.8%

-3.64156e+00
0.1%

-4, 42657e+00

0.0%:
+4,2058553e+00 +4. 26033400
0.2%
. 30:+3.423523+DD = 60% On the hO I e areaS. Dll%+3,4?5823+nn
B 2.7%

+2.69331e+00
13.28%

+1.909308+00
10,3%

+1.126298+00
27.8%

+3.42775e-01
17.7%

-4, 407 36e-01
14,9%

-1.22425e+00
6.9%:

-2, 007 76e+00
5.4%

-2, 791 E7e+00
0.8%

-3.57473e+00
0.1%

-4, 3552%+00




RESULT COMPARISON - STRESS MAX SHEAR

STANDARD MODIFIED

SOLID STRESS
SOLID STRESS
S-Max SHEAR. , MimmeZ S-MaY SHEAR , Mimm~2

+2.23201e+00

E The modification created a max shear decrease in E{jﬁjﬁjﬁjﬂﬂ
DI2;O+1.EE|DDIE+DD the midspan by 17%- DI1%+1'851638+DD

0.7%:
. 0.5%:
o +1.674012+00 +1.66647e+00

{=]
+1.488012+00 2

+1.451308+00




RESULT COMPARISON - STRESS VON MISES

STANDARD

SOLID STRESS
SYOM MISES , Mimm™2

+4,15035e+00
0.0%

+3,83202e+00
0.3%

+3,45365e+00

1.0%
+3,1352%+00

=0l

+2, 73e92e+00

The modification created a stress von mises
decrease in the midspan by 22.2%.

MODIFIED

SOLID STRESS
S-YOM MISES , Mimm™2

+4,16175e+00

I 005
+3.81494e+00

0.3%
+3.46813e+00

1.0%:
+3.12131e+00

Z2.5%:
+2.77450e+00




RESULT COMPARISON - AXIAL X (Fx)

FEANX - 3D Beam

Lo et \ ,
2% 3 'SQ\Q\:\\\\\_% %ﬁ " I

oS
+4.1203124C0 &
13.0% w&&k
V135614400 :
17% . S
14/ 8 a0 -~ : )
; | AN Sl I[

27z ) R

2
-7.0653e D0
12.9%
-0, ER N+
12.1%
e L2 T 01

o | T ppeee T --'i'ﬂl_l'l'llllllllllllll|||||||||||||m
Wﬂlllﬂmlﬂﬂlmﬂﬂmlumn TRy

T=USS FORCL

wZoL kN
~2.01822401

5<%

12 [
a1 7z255e 401
a FEANX-1D Beam
:ld2)07e+01
Lol
n.C%
L-e&esa&n{ﬂ
U 50320400 e [
2.5%
‘m:2A47ﬁh+(ﬂ
s amatenl
0%
3462676400
12,5%
£.41M 12400

2.5%

8 35148400
o
- ZESe 0

=
-

— |
Min:-15, 2866

T

1.33992e+01
1.13875e+01
9.37585e+00
T7.364158e+00
3
3
1
i}

[vE] 13.4

.35252e+00
.34085=2+00
.32918=2+00
.00000=2+00
-2.694152+00
-4,70582e+00
.71748=2+00
.725815e+00

T T




RESULT COMPARISON - AXIAL Z (F2)

BEAM FORCE
SHEAR FORCE Z, kM

FEA NX - .3 Beam

// // / / ffll Ttk mm{”llm’ﬂrf" il f,!'{/{’

1
11
I

i1

LNr L O re—

il sttt

B AL '/l“ 4 < A
A pr— 5 <=4 e~ ey

ai b

¥

BENAFCRCE
SHEAR FORCEZ, W

42,1 533400
%
1,020

i
C 438151620
e
20253502
e
C3Almect

Eag

pd 1| ;
T [

SHEAR-z
GEN - 1D Beam
1.76845+00 11
AT L
1.38307e+00 2 - mjb:—-_ﬂ
1 ‘T‘:D:j;
9.976472-01 —_—
a— _‘—\—\_,_\_\_
21
21 22
2.26801e-01 — T
_\_\_\_\-‘_\__‘-\—\_\_
0.00000=+00 M 12 cl
09 10
-5.44046=-01 W B W T
-9.254692-01

6.12224e-01 12 “’F'W’
.a—'—'_'_'-'_'_'_‘-

-1.314892+00

-1.700328+00

-2.085742+00




RESULT COMPARISON - MOMENT Y (My)

EEAM FORCE
EERCING (A0 Y Mt

N7
SRR
N \\-
N

SENMFORCE
CENCINGNENT 7, Hitmm

74
\
&’
=7
/

o 17Tiermas \ L} - .
il FYPRRP J ik |J/ : \|_|__J ] ‘I_!‘ |

3,5%
2AEE0R 3 o o

1%
-2, 783168403
MOMENT-v
1.30484=+03
9.13125=+02
5.21411=+02
0.00000=e+00
-2.62016=+02
-6.53730=e+02
-1.04544=+03
-1.43716=+03

-1.82887e+03
-2.22059e+03
-2.61230e+03

-3.00401e+03

MiDAS




RESULT COMPARISON - STRESS VON MISES

SOLID STRESS

SVON HISES, FEA NX - 3D Beam

BEAM STRESS

S-YOM MISEISJ khfmim2 y F EA NX = 1 D Beam

\ N
\ / -
\ r—

s .’F\—\ //’\DM /[
b unl I\lﬁm“mvrl’lﬂ ennnasunualil




MiDAS

Part 3
Load Applications




TR

L Press.

Self
Weight Moment

Dead Load
Slab =-0.4 tonf/m

[l £ Nodal Temperature

\ atiw

........

~— Prestress

ottt

Live Load

Slab = -0.7 tonf/m {}1 Lass

L4 From Results /7 Prescribed strain =) Table -
L= Arbitrary Load # Element Temperature L Initial Equilbrium Force = () Contraction &35 Define Set

Roof Girder = -0.1 tonf/m Roof Girder = -0.1 tonf/m if»

Purlins = -1.3 tonf/m
Side Truss = -0.1 tonf/m

Wind Load
Wx= 0.88 tonf/m
Wy = 0.92 tonf

Purlins = -1.0 tonf/m
Side Truss = -0.1 tonf/m

Additional Load (Uniform
Load front Truss)

Uniform load = 2 tonf/m




DEAD LOAD - SLAB

= o Force  [iPress TTNooa Temperature  — Prestress. £ ts [7 Prescribed strain =) Table -
Weight (#) Moment gArbitrafy Load rl_"l Element Tempemture L8 Initial Equimum Force = (D) Conttacbon €5 Define Set

Static Load
Beam Load X

Line Beam Loadl Element Beam Load I

MName Element Beam Load-5
Object
Type 1D Element ~

| (B sceceamoomeans |

OrForce ) Moment

© Distributed () Concentrated

Direction  Global Z w
Prajection (O Yes OHo
Value

¥l 0 x2 1

wi 0.4  tonffm
w2 0.4 tonffm
Base Function  Naone - P_@

Lid set |MEEED - |Ig,
oK Cancel Apply




DEAD LOAD - ROOF GIRDER

Beam Load

Mame

E= i Force
We]ght (%) Moment

gvm

X

Line Beam Loagl Element Beam Load I

Element Beam Load-6

Object
T

t e

=3

Selected 80 Object(s)

OForce

O Distributed

Direction  Global Z

(") Moment

() Concentrated

Projection O Yes

Value

Ono

x1 w2 1
wil 0.1  tonffm
w2 -0.1  tonffm
Base Function Mone ~ F‘_@
|
L@ad Set |DL-roongrder v I =
| |
@ Q oK Cancel Apply

Tempeatue Prestress.
& Arbitrary Load rl_'f] Element Tempetature L Initial Equimum Force ~ @ Contraction @ Deﬁne Set

Static Load




DEAD LOAD - PURLINS

— afoce  LLPress. TToc ture - Prestress. 14 From Results /7 Prescrbed strain £ Table -

We]ght (4) Moment gArbitmy Load rlj Eement Tempefature L Initial Equimum Force - () Contraction @Deﬁne Set
Static Load
. Force X .

Force  fbment L \I\\_\r- /]’/_/L/A =)

Name Force-5 , = S =1 \= - )
Object L e e i )
Type  Node " | BT — ! N I//I,.//"" I}\

I =] Selected 30 Object(s) ]I L ,
Load Type _ S : T'%J:\f

© Total Force () Per Face/Edge
Reference Object l ‘
Type Coordin_ahe i 11 {

I Ref, CSys Global Rectangular  ~ +, I

Components

Base Function  Maone | g
X 0 tonf
¥ 0 tonf
Z -1.3 tonf




DEAD LOAD - SIDE TRUSS

gArbitrary Load ﬂ_“] Element Tempemmre L Inital Equﬁmum Force = (D) e ey @ Deﬁne Set
Static Load

R
Weight (%) Moment

Beam Load *

Line Beam Loal Element Beam Load I

Mame Element Beam Load-11
Object
Type 1D Element ~

=2 Selected 320 Object(s)

° Force D Moment
O Distributed () Concentrated
I Projection Oves Ono I
Value
x1 0 x2 1
wl 0.1  tonfim
w2 0.1  tonfim
Base Function  Mone ~ PB

Lo DL- side truss girder




LIVE LOAD

SLAB

Line Beam Loadl Element Beam Load I

MName Element Beam Load-7
Cbject

o Force O Moment
© Distributed () Concentrated
Direction  Global Z v

Projection (O Yes Ono
Value

O Fraction (O Length
x1 0 x2 1
wl 0.7  tonfjm
w2 0.7 tonfim
Base Function  Mone hs P@

Ltd Set |LL-slabload ~| F'

Beam Load *




LIVE LOAD - ROOF LOAD

i Pre [ F m Results /7

Weight O Momentt gArbitmy Load rlj Eement Tempefature 18 Inital Equimum Force =~ (D Contraction < Define Set
Static Load
. Beam Load b4 -

Line Beam Load IEIernent Beam Load I

Name Element Beam Load-&
Object
T t -

(] sclectedsoObjectt) |

O rorce () Moment

© Distributed () Concentrated
Direction  Global Z w
Projection O es Ono
Value

© Fraction (O Length
x1 a %2 1
wl -0.1  tonfjm
w2 0.1 tonfim

Base Function  None | B

Ljd Set | LL-roof load w | F_




Static Analysis |

LIVE LOAD - PURLINS

Force

Mame Farce-3

Ohject
Type Mode 4
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X
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LIVE LOAD - SIDE TRUSS
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WIND LOAD WX
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WIND LOAD Wy
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Object
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1D LOADING
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3D LOADING
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Static Load

Pressure *

Mame Pressure-1
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Type 3D Element Face VI
|
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T
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RESULT COMPARISON

DISPLACEMENT
TOTALT, m

DISFLACEMENT
TOTALT, m

4%
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RESULT COMPARISON

3D MODEL

1D MODEL

DISPLACEMEMNT DISPLACEMENT
TOTALT , m TOTALT , m

DISPLACEMENT

+2.68990e-02

3D MODEL 1D MODEL




3D MODEL

RESULT COMPARISON

1D MODEL

M1
1 -

=T L L1

SOLID STRESS
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