)}

= 3-D Linear Static Analysis C O n c rete F I o o r

= Model

-Unit: N, m

- Isotropic Elastic Material

- Plate and Beam Elements
Max : 512654003

¥

» Load & Boundary Condition IIIIIII
- Body Force § Ill“llllllh
- Pressure
- Constraint | !I“I...'_.'...

..'I._--..'.
= Result Evaluation

- Deformation i -6.0000051000
- On-Curve Diagram

- Beam Diagram



m Modeling & Analysis Point

ya Constraint & Load

ya Result Plot

Geometry Modeling

Max : 519654005
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About this Training...

This tutorial model is the concrete slab model using 1D beam element and 2D plate element.
The slab is 0.3m in thickness and the frame is defined as H-beam. The self weight and pressure load are defined.

After an analysis, check the displacement results with the Probe Result and On Curve Diagram function and save it as Text Output.

Learning Target

How to model with Geometry> Rectangle, Polyline, and Arc function
How to create 2D Mesh with Planar Area of Auto-mesh and 1D Mesh with Extract Element

How to check result with Probe Result, On Curve Diagram function

Concrete Floor 1



/ 4 Analysis Setting

Procedure

@ Analysis Type : [3D]
Q Force : [N], Length : [m]
e Click [OK] Button

@ Click “Normal View”

Analysis Setting =
Project Title Engineer
Desc,
Madel Type Gravity Direction
H H .é. Y
oz

Unl - yshem .............................................................................
[ o -] Jleee -~

Initial Parameters | water Parameters

9.80665 mjsec?

Gravity Acceleration(g)
Initial Temperature o [m

Flane Strain Thickness

Qe Qadoe+

[~ Qa8




] Geometry > Point & Curve > Rectangle .es

Procedure

Location : (0) , <-18, 1s>
Click [Cancel] Button

Geometry > Point & Curve > Line...
L1:SL (-6), EL : <0, 9>
L2:SL:(-12), EL : <0, 18>

L3:SL:(0,9), EL:<-18>

Click [Cancel] Button

'( ) “ABS x,y’, < > “REL dx, dy’
<-18> same as <-18, 0>

‘ [Esc] as shortcut for [Cancel].

4 3 =
Rectangle M

e T L L T O O O S O O T O O O T T T T

Method [AES N, ¥ v]
[ Make Face
Geometry Set Geometry Set-1 - E]
QK ]E Cancel ][ Apply ]

[ Line ﬁw

Location |
Method [AES X, ¥ v]
Geometry Set Geometry Set-1 - E]

¥

QK ” Cancel ;[ Apply ]

i (7]
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’ 1.‘ Geometry > Point & Curve > Polyline v

Procedure

@ Location: (-16, 1), <2>, <0, 2>,
<1>, <0, 3>, <-3>, <0, -5>

@ Click [Cancel] Button

F
PolyLine -

= 1m0

Method [AES X,

() Through Multiple Points
H Select Point{s)
Method | Selection

Order
@ Ascending Descending

[ Make Face
[ Link Start and End Paint

Geomefry Set Geomefry Set-1

(@) [(Back |[ ok ]{ cancel :

3




’ ‘: Geometry > Point & Curve > Arc...

Procedure (= ﬁ1 [ Intersect (e |
@ sclect “3-Point Arc” D |3 D
@ start (-12,9), Second (-10,10), Method o 1= selecizd 11cuve) (@)
L ]

End (0,12) O ‘ O ‘O‘ Geometry Set -]
e Click [Cancel] Button Input Start Location [ ok | Cancel }L‘E'PF".L..}
@ Geometry > Point&Curve > Intersect ‘ Location I - 0 e_
© Sclect “Displayed” ||
© Click [Apply] Button
@ Click [Cancel] Button ok |i Cancel [ Apply |

“Ctrl+A” as shortcut for “Select Displayed”.

‘[Enter] as shortcut for [Apply].

f-

Concrete Floor ‘ 3



’ :] Geometry > Transform > Mirror...

Procedure

@ select Object : “Displayed”
© Virror Type : “Plane”
© Plane Selected : “YZ-Plane” (%)

© Click [OK] Button

(@) Select “XY/YZ/XZ-Plane” in Work
Window or Pre-Works Tree

Transform

Selected 20 Object{s)

() 3 Points Plane
1, 0,0
0,1,0
0,0,1
Copy Object(s)
Geometry Set Geometry Set-1 - E]

[ oDKC H Cancel ][ Apply l

Model

Item
5 CHUsersMIDASITWDesktop...
-+, Coordinate System
- ,}-o ‘iew Point
-$# Work Plane
[—j,}-» Datum
L. [V crigin
[ XA
[V ¥-Auxis
[¥ld= Z-axis
[ il xv-Plane
Y vz-plane
v [l XZ-Plane
-1 Material
@-HB Property
-V Geometry

&) Bedding Plane
.. Export Shape
- Mesh Control
- @ Mesh

] |:|

i)

1 x

Color

m

Model Analysis Results




Procedure

’ ‘ Mesh > Generate > 2D (Auto-Area)...

Select “Displayed”
Size Method : Size : 0.5
Property : “1”

Mesh Set : “Floor”

Click [OK] Button

’
Generate mesh(Face) M

| AutoFace [ Auto-Area | MapFace | Map-Area |

|
Bl mmsteazd seige) )
=] Select Paint(s) ]

Size Method
@ Size () Division 0.5 e

Mesh Inner Domain
Include Interior Edges

Property

80 ) ) E

i Mesh Set Floor o -
{ ok 1| cancel |[ Apply || >> ]

LT

4
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Procedure

.: Mesh > Element > EXtract ...

[Geometry] Tab / Type : “Edge”

Select 15 Edges Marked by
“O” (See Figure)

Property : “2”
Mesh Set : “Girder”

Click [OK] Button

- )
Extract Element g

Geometry Mesh

[ skip Duplicated Faces

Crientation (Element Z-Axis)
Beta Angle: 30 [deq]

Property e

2]

Mesh Set

Register Based-on Object Shape
Register Based-on Owner Shape
[]register Based-on Owner Mesh Set

il ) v
© 5 o) (o]

LT




’ .A Static Analysis > Boundary > Constraint (Advanced). ‘e

Procedure

BC Set : “BC”
Object Type : “Edge ”

Select 26 Edges Marked by

“0” (See Figure)

Check on : “Tz”

Click [Apply] Button

Nodes generated on the selected edges

are selected.

-
Caonstraint

|25

Teee

Basic EAdvanoed | Auto |

Symmetric Plan;K

DOF \
O O @ | \
L= ]
Blrx Blry Hrz [ Anti-symmetric
Boundary Set  BC -
ok || cancel |{ apply }

Concrete Floor
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" Static Analysis > Boundary > Constraint (Advanced). ‘e

Procedure

@ Select 2 Nodes Marked by
“O” (See Figure)

© Click [Apply] Button

-

Caonstraint |i|1
Advanced | Auto
Mame Consfraint-2
Shiect
. N
DOF - - Symmetric Plane §:
= Oy iz i XY Yz N
N N
Dlrx Bry [rz [T Anti-Symmetric
Boundary Set  BC -
[ ok |[ cencel |{ Apply [:

(2 B




Procedure

Static Analysis > Boundary > Constraint (Advanced). ‘e

Select 1 Node Marked by
“O” (See Figure)

Check on : “Tx, Ty, Tz”

Click [OK] Button

( |
Constraint |

Advanced | Auto

Mame Constraint-3

W Ciject

e DOF Symmetric Plane "N
[T @1y [Tz Xy ¥z ‘
s

Rx F'.y Rz

Anti-Symmetric

Boundary Set  BC -
ok
‘ (3 )

2o

)

[ cancel |[_apply

-

b
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4 Options ....

Procedure [ options

| General | Geometry/Mesh,/Connections | Loads/B.C. |Ana|ysiszesuIis|

° Symbol size can be changed at

Y, Train Dynamic Loa » D Display

“Option”-"Loads/B.C.” tab. & Thermal Load Symbol Color | [l FFOO00
----- wen Heat Fluz Symbal Size i
(Boundary Condition - Constraint)y ||| | g Heat Source
----- Prescribed Temper
----- @ Pipe Cooling

----- & Convection

&5 Boundary Condition

----- ~# Modal Flux

..... = Surface Flux

..... % Change Property

----- =% Draining Condition [
Constraint

----- g Mon Consolidation

----- @ Constraint Equat,..
Modal Head E
== Review

----- Slip Circular Surd.,,

----- % Slip Polygonal Surf,
B Transmitting

Water Level =
ST i +

[ Reset ” Reset all ] [CushomizeShorhthey...] [ QK ][ Cancel ” Apply ]




Procedure

<
4

Static Analysis > Material ...

Click [Create...] Button

Select “Isotropic”

ID: “1”, Name : “Conc”
Elastic Modulus : 2.5e10 N/m?
Poisson’s Ratio : “0.2”

Weight Density : 2200%9.8 N/m?
Model Type : “Elastic”

Click [Apply] Button

ID: “2” , Name : “Steel”
Elastic Modulus : 2110 N/m?
Poisson’s Ratio : “0.3”

Weight Density : 7800*9.8N/m?3
Model Type : “Elastic”

Click [OK] Button

Click [Close] Button

Add/Modify Material

i

Mo MName Type
1 Conc IsotropicElastic
2 Steel Isotropic-Elastic

Modify...
Copy
Delete
Import

Import from
Excel

Renumber

Database

Export to Excel

[Material

Colar |:| El

"a Structure

‘ (@) Direct Input

................... =)

[ Material 1

Color |:| E|

'1 Structure

(@) Direct Input Using Code

o]

Concrete Floor




4 |

Static Analysis > P operty...

Procedure " add/Modify Property

Create [2D]

Select : “Shell” tab

ID: “1”, Name : “Floor”
TorT1:“0.3”

Select : “1: Conc” for Material

Click [OK] Button

EB%‘

Other__.

Import...

Cloze

Create/Modify 2D Property

Flot Only(2D) I Gauging Shell I Axisymmetric

e Material

Shell Plane Stress I

Plane Strain I Geogrid(2D)

i 1 Mame  Floor

Color I:IB

1: Conc -

Material CSys

@ CSys Element CSys =

) Angle

Thickness
Uniform Thickness

0| [deg]

=

0 T/T1 0.3 mi

T3 1 m

Monstructural Mass

[] indude Driling DOF

T2 1
T4 1
0

Multidayered Grid

Detailed Definition

el oK

i [ Cancel ] [




-~y
4

Static Analysis > Property...

[ add/modify Property == [*section Template — - —
Procedure ’] L — )
No Name Type Sub-Type Create | =
1 Floor P Shel o B1 {H-section
Create [1D] 2 e . — i

i TCItH

Section

e User Defined - I

Select : “Beam” tab
H e tw H 03 m
Name : “Girder” B1 03 m
Ith W 0.005 m
Select : “Steel” for Material e |.T. ¢ 1 0.005 m
B2 0.3 m
Click [Section Template] Button Create/Modify 1D Property i 2 0.005 | m H
Section : “H-Section” [ Pie | Geogrid(iD) gal —_—
: | Truss I EmbeddedTrLo‘ .
H “0.3,,, B1 “0-3,,, tW “0-005,,, o :----I-[; ------ ; ---------- I;-a-r;-e-----G-I-r-d-E-r- --------------------- ;

{140.005” , B2 “0.3”, tf2 “0.005”, e
[T Hinge Property

Offset : [Center-Center] e
|:| Taper Section- Section-j

CI|Ck [OK] Button Cross Sectional Area(A) 0.00445 0.00445 | m2 o
Torsional Constant{Ix) 3.729468482-0 | 37254584520 | m9,

Click [OK] Button

Torsional Stress Coeff,

0.00855053354

0.00855053354

m

Area Moment of Inertia(ly)  7.54370833e-0 [7.54370833-0| m
Area Moment of Inertia(lz)  2.25030208e-0 | 2.250302082-0| 3 Cross Sectional ArealA) :
Effective Shear Area(ay) 0.0025182205€ | 0.0025182205¢ 2 Torsional Constant{lx) 3.7294634820
Effective Shear Area(Az) 0.00131854141 | 0.00131854141 2 Torsional Stress Cosff, 0.00855053354
Shear Stress Coeffident{Gy) 499, 794009 429,794002 | 1fni2
Area Moment of Inertia(ly) : 7.543708332-0
Shear Stress Coeffident(Gz) 725.936073 725.936073 | 12 :
Area Moment of Inertia(lz) : 2.25030208e-0
Effective Shear Area(sy) § 0.0025182205¢
v Axis Variable Constant :
7 Axis Variable Constant Effective Shear Area(Az) 0.00131854141
[7] 5pading ilm shear Stress Coefficient(Gy) i 499.734009
Saactian Shear Stress Coeffident{Gz) 725.936073

All sectional properties are
automatically calculated.

J [_eely |
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ay .
@, Static Analysis > Static Load > Self Welght...

Procedure [ Gravity s

000000060006 OO

Click |&a| Button
Name : [GRAV]
Click [Add] Button

Name : [SERVICE]

Components
Click [Add] Button Gx 0
Name : [ACCID] Gy 0

Click [Add] Button

Click [Close] Button

Base Function [None V] G o_.e_ ...........
Load Set : [GRAV] o Add
Graviational Foree Faclor : 2( 1) et 0. O - &) Pese Modfy
Click [OK] Button {0 [ concel ][ sppiy ] Delete
" 0 Mo Mame Description

i1 GRAV

2 SERVICE

3 ACCID

Gravity

Mame GRAV]|

Reference Object

Type [Coordinate v]

Ref. C5ys [Global Rectangular v] G

Spatial Distribution

rLcu'an:I Set 0-0—0 -

o Close




Procedure

‘ Static Analysis > Load > Pressure...

Load Set : “SERVICE”
Type : “Face Pressure”
Object Type : “2D Element”
Select “Displayed”
Direction : “Normal”
PorP1:“87”

Click “Preview” Button

Click [Apply] Button

i N
Pressure e u

Marme Pressure-1

Object
T‘ﬂJE ’21] Element ]

] seecmdzsmzonea @) |

Direction

Type lNormaI e v]

Ref, Cys Global Rectangular +,

@ ¥ z

Magnitude
Uniformly Distributed Load

Base Function |Mone v]

fPorpi g Mjm2i e

[ 0| Mfm2

P3 0| Mjm2

P4 0| Mjm2

°§LcadSet SERVICE -
(=27 [ ok | cancel || apply ¢

-0 (2]

Concrete Floor
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o
.J Static Analysis > Load > Pressure...

r B
Procedure Pressure - ; | | roce .
P e K
Item D Color
: i , -0 Geometry ~
© Load set: “ACCID” Edge | Face |axisymmetric | & Bedding Plane
4% Export Shape
e Type : “Face Pressure” Name Pressure-2 - Mesh Control
“2D El t”? Object E_jmp?i%esgef I h
Object Type : emen jromemp———g | |} | v ault Mesh Set 1 F
e i Type ’?D Element a v] _____ % & Floor =7 :‘
Model Tree > Mesh celected 325 Object(s) @! | || | @ Floor-1 .|
0 [;‘ L 5 S B [V & Floor-2 50
----- Floor-3 60 —
lect Mesh Set - )
e Select Mesh Se Direction \\ ..... ki Floor-4 61 |
: T ”» Type Mormal e = | [IN] P ¥ & Floor-5 &2 [ T
@ Direction : “Normal : [ i ] \\ ..... W& Floor-6 2 —
Ref, Coys Global Rectangular <0 NG W & Floor-7 64
a PorP1:“7.5"” B \ p@ Floor-8 65 |
(E):l b4 Y FAEE N l15]
©® cick[OK] Button (|| | . 67 -L
Magmitude ||} | i i 82 -
Uniformly Distributed Load ™ | [} | | i~ i 69 =
) . e, Contact <
Base Function | None v] Madel| Analysis ResuR
0 ParPl ?.EHmel o
Pz 0| Nfm2
F3 0 nfm2 P
P4 0| Njmz . =
s

X

"
Xt
%

o

{

ochads»at ACCID - 5
| a_l[ Cancel || Apply |

e
(X %

A

A
o
SO0

(A

2

X
3
3

0
o
%
)
N

KX
X

o
s

ot



o , Analysis > Analysis Case > General ...

S

Procedure r-Add,f'Modify Analysis Case - = -

Title : “Linear”

Solution Type : [Linear Static]

Drag & Drop [Static Load] &
[Boundary Condition] to
[Active Sets] Window

O Ciick [OK] Button

@ File > Save... : “Floor.feb”

Analysis Case Setting

Analysis Control

$olution Type Linear Static e ~ Output Control

Analysiz Case Model
Active Sets

Al Sets
-y Mesh

Default Mesh Set

@ Floor

@ Floor-1
9 Floor-10
@ Floor-11
@ Floor-2
9 Floor-3
@ Floor-4
9 Floor-5
# Floor-6
@ Floor-7
@ Floor-8
9 Floor-9

ary Conditiang =] % ounclarg,.l Condition
&b

E

i S i & BC
[E-gk Static Load =8k Static Load
= o <& HCCID
sk GR&Y
=L SERMICE

2 Contact Pair 2 Contact Pair

[ s0lve Each Load Set Independently Sorting [Name v] E QK I[ Cancel ][

Audar]
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L Analysis > Analysis Case...

Procedure Hode!

Model Tree : Geometry ...

Click Right Mouse Button and Select

“Hide All”

Analysis > Perform...

Click [OK] Button

Item

G2 C:UserswMIDASITRDesktop...

m-+<, Coordinate System
..... L+ view Point

o-$f Work Plane

02 Datum

- & Material

i-HEl Property

£
£
£
£

. &) Bedding Plane

- Export Shape
[#-%5 Mesh Control
- B Mesh

G- Contact

&8 Element Parameters
&7 Hinge

- [IEF Geometry Set-1

o x
D Calor
....... SRR
Hide All H
UK EE Hid

New Geometry Set

Import...

Simplify...
Transform

. )
FEA MX Solver

Type

Linear

Chedk Onfoff

Display Mode
Transparency

Sort

Linear Static




Results Tree :

Linear > Linear Static > Displacement. .

Results 3o
Procedure 4 tem D Color

& CwUsersMIDASIT#Desktop...

@ Double Click [TZX TRANSL...] B e e
a@ Linear

B[ Linear Static

4|:|

Model Analysis

= Displacements

i Probe Results

5 0

Entity Type
@ Mode

(71 Element

Color

TagColor [ ] |z|

Value

[| Exponential
Dedmal Point

Text Color - E| gl

Tag Type

Results
Show Type ID Value
Mode §29 Max: 0.0057
MNode 1365 0.0009
[ Max ][ Min ][ Abs Max ][ Clear All ]

[] Min/Max Value of Each Part

DISPLACEMENT
TOTALT, m

+5.73779e-003
B.0%
[ +5.25965e-003
48%
+4,761508-003

%
4.30335e-003

—+3.25208-003

~+3.34705-003

o
~+2.86690e-005
%

Concrete Floor
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4 Result > Advanced > Probe ...

Procedure [ Probe Results =)

Entity Type Color Value Tag Type
. ® [T Exponential

© Ciick [Max] Button onode  TagCobr [ pemaipont
O Bement  TextColor | NN E| 4=

e Enter Node ID : “1365” Results

e [Enter] Show Type i )] Value
seeeredl... lodle 829, Max: 0.0057

e Mode 1365 :0.0009

[ Max E[ Min ] [ Abs Max ] [ Clear Al ]

[ Min/Max Value of Each Part Close

DISPLACEMENT
0,0009 TOTALT, m

+5,7377%e-003
6.0%
E+5‘259653—003
4.8%
+4.76150e-003
4.

o

4,30335e-003

3.82520e-003

‘ Same as select node in Work Window.




: Result > Advanced > Cuttlng Dlag o

Procedure [ on-curve Diagram Mw

@ cCutting Diagram Mode > Cutting Line Name Diagram-1 o
. -, i Cutting Diagram Mode
9 Define Positions : © Cutting Line @ Cutting Flane
Type > 2-Points Line Define Positions
_ _ Type 2-Paints Line -
Point 1 : -18,0,0 / Point 2 :18,18,0
Point 1
H : . H Wil 13 ”
e Direction : (+) Z dir. / Division : “100 Baint 2
Q Click [OK] Button egmrecﬁm Gazoe,
DF‘.everse

BE 1 o

..................

DISPLACEMENT
TOTALT, m

+5.73779e-003
6.0%

+5.25965e-003
4,8%

+4,75150e-003

4.8%
4,30335e-003
P

A%
-3.82520e-003
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