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Meshed Slab and Wall Design

=Step 1: Material & Section Properties
Input

=Step 2: Model & Auto mesh Overview
This example is intended to demonstrate the modelling, analysis, and design of a flat slab
=Step 3: Load & Boundary system using MIDAS GEN NX. The tutorial explains how to efficiently create a slab model with
=Step 4: Slab/Wall Design automeshing, define appropriate design parameters, and evaluate the structural behavior under
typical loading conditions. It also covers the design of slab and supporting elements (such as
columns/walls) in accordance with relevant design codes, ensuring safety and serviceability
requirements are satisfied.
Methodology
* Model Creation & Automesh Generation
» Definition of Design Parameters
* Frame (Beam/Column) Design

» Slab and Wall Design & Code Checks
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Overview

16 m

H A
A

A
v

A

4

||||||||||||||||||||

=]
o
[}
[}
:
D
=]

Sectional Elevation

3m
| ———>

125 m 2m 6m 7m I 5m |
‘4—» ‘4—» ’<—>|< >|

LT T T T T PR L L LT LT LT
o LT T T T T PR L LT LT
: "E’I
o LTI T T T T T T T T I
: EI
Typical Floor Plan 7 LT T T AT T LT T L ET T T TTT T L)
EI
4 IO O T T AT I T LT T LI T T T T L)
EI

2

http://en.midasuser.com Midas Information Technology Co., Ltd.



http://en.midasuser.com/

Overview

Applied Code Girder Section

Section Dimension
Designation Stor Section ID
Eurocode-1:2004 & y (mm)
Girder 1~5F 1 500 X 400
Materials Column Section
Designation Story Section Section Dimension
e Beam : Concrete Grade C25/30 Number (mm)
* Column: Concrete Grade C30/37
Column 1~5F 2 400 X 400
Wall Thickness
. . . Thickness
Designation Story Thickness ID
(mm)
1:0.2 1~5F 1 200
2:0.25 Story 2 250
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Overview

Applied Load

Load Details
Dead Load Self Weight Will be automatlcz.ally c.alculated by the software
Scale factor in Z direction = -1
. Shopping areas : 4.0 kN/m*
Live Load Pressure Load Office areas : 2.0 kN/m’
Wind Load X-dir.] Y-dir. Eurocode-1(2005)
Terrain Category: Il
Eurocode-8(2004)
. . Spectrum Parameters: TYPE 1
Earthquake Load X-dir./ Y-dir. Ground Type : B
Importance Factor: 1.0

4
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1. Initialization of workspace

@ MIDAS GEN N - [DATechnical Work\Tutorial Work\Truss modeling using Wizards\Model FilelTruss Modeling] - [MIDAS GEN NX]
‘ r Ocedur e Project  View wctre  Node/Element  Properties  Boundary  Load s Resuts  Pushover esign nic Perform.  Query

-~ R i u} 2 o
. wHI e PR 2 . BB & H &
Startlng MIDAS GEN NX View View Pan Zoom Rotate Named Capture Display Hidden Transparency Rendering ~ Active Al Select Unselect ~ Grids  Snap UCS/GCS Define | Dimension  Full
i U

in
Point Option cs Screen

(I e

H H H Tree Menu Start Page re
1) Main Menu>File> New Project o : T —

Tree Menu  Task Pane

Menu Tables Group Works )
il Structure Analysis

2) Check the units on the lower
right corner of the screen.

Configuration
=1 works Geometry
[ Structures Static Loads
+& Nodes 512 Response Spectrum Analysis

% Elements 1099 Time History Analysis

[Z] Properties Moving Load Analysis
[1] Material 1 Settlement Analysis Data
& Section 8 Composite Section Analysis Data

£ Boundaries Heat of Hydration Analysis Data

£ Supports 24 Non-Linear Analysis Data

|| Beam End Release 556 Imperfection

Static Loads Construction Stage Analysis Data

Static Load Case 1 [Self Wei Results
Design
- Query
New Project
. “ » Message Analysis Message q »
OF_JE.‘H Pr =|E.‘['|I None! 4.011, 17565, 0 @ Zoom Fix for Stag ~m vl Nore v = | 100% ~ GED o a - -

Close Project

Project Information

Save

Save As

| Import
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1. Material and Section Properties

General

Structure MNode/ Material ID 1 Name €25/30

Procedure

alciy Doy

. =X @, 2 e
1) Go to Properties - 33 lm ¢ T pmm— | Steel
Standard v
. . Material Time Change Material Plastic Section Thickness Tapered
2) Material ProDemeS Properties Dependent~ Property Link Material Properties Group DB v
3) Click on Add Material F Product
4) Type of Design: horete
Concrete Standard  ENOA(RC) o |
. . . = =
5) Standard: __Material _ Section  Thickness VRO, ;’
EN04(RC) ID Name Type Standard DB O Isotropic thot T
Steel
6) DB: C25/30 Modulus of Elasticity 0.0000e+00 kN/m?

7) CI|Ck On Apply Delete Poisson’s Ratio ’w‘jv

Thermal Coefficient 0.00( 1/[F]
COPY Weight Density 0 KkN/m?*
0 kN/m¥*g
Import
B Concrete
Renumber Modulus of Elasticity 3.1475e+07 kN/m?

Poisson's Ratio

Thermal Coefficient 6 1/[F]
Weight Density 25 kN/m?
Use Mass Density 2.549 kN/m¥/g

Plasticity Data

Plastic Material Name NONE v

Inelastic Material Properties for Fiber Model & Non-dissipative element

Concrete None Rebar None

Confined Concrete for Columns None v

Thermal Transfer

Specific Heat 0 Btu/kN-[F]
Close Heat Conduction 0 Btu/m-hr:[F]
Damping Ratio 0.05

6
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1. Material and Section Properties

Erecedune

General

Materaro - B Material~y  Section | Thickness
1) DB: C30/37 I Concreto ) Steel ID Mame ype Standard DB

Standard -
2) Gk on OK : v
3) Click on Section Product v

corrs
Standard ENO4(RC) v
0- :
Type of Material \_r = Saarss - I

Steel
Modulus of Elasticity 0.0000e+00 kN/m?
Poisson’s Ratio 0
Thermal Coefficient 0.0000e+00 1/(F]
Weight Density 0 kN/m?
Mass Density 0 kN/m¥/g
B Concrete
Modulus of Elasticity 3.2836e+07 kN/m?
Poisson's Ratio 0.2
Thermal Coefficient 5.5556e-06 1/[F]
Weight Density 25 kN/m®
Use Mass Density 2.549 kN/m%/g

Plasticity Data Close
Plastic Material Name NONE ~

Inelastic Material Properties for Fiber Model & Non-dissipative element

Concrete None v Rebar None v

Confined Concrete for Columns None v

Thermal Transfer

Specific Heat 0 Btu/kN-[F]
Heat Conduction 0 | Btu/m-hr[F]
Damping Ratio 005

e :
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1. Material and Section Properties

Procedure Properties

Material Section Thickness o Value 6 Combined Tapered Composite
] ID Name Type Shape Add... Section!D |1 \'/ | Solid Rectandle §
1) Click on Add o (6) O—
—ydame Girder User DB UNI -
2) Goto DB/User Delete

Sect. Name v

3) Select Solid
Rectangle from the
drop down menu

4) Select User

5) H=0.5m,B=0.4m
6) Name: “Girder”
7) Click on Apply

Renumber H

AISC10(US) v

0.5 m

0.4 m

o o
==
{

Close

Offset: Center-Center & Consider Shear Deformation.

Change Offset ... Consider Warping Effect(7th DOF)

Show Calculation Results... ‘ oK Cancel -

8

http://en.midasuser.com Midas Information Technology Co., Ltd.



http://en.midasuser.com/

1. Material and Section Properties

Procedure

DE/User Value C Combined Tapered Composite Material EEctlon@/fﬁm‘
ttionld (2 | enid B e y ID Name Type Shape
1) H=0.4m,B=0.4m 9 i | Solid Rectangle vp D
1 Girder User SB
2) Name: “Column” Fam Column |0usr.-r 2L i - 2 Column User sB

3) Click on OK " Sect. Name v
4) Click on Thickness | ' . _

Renumber

Delete
: | .

AISC10(US) w

0.4 m

Close

Offset: Center-Center Consider Shear Deformation.

Change Offset ... Consider Warping Effect(7th DOF)

Show Calculation Results... \ oK I Cancel

(o]
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1. Material and Section Properties

Thickness Data

Procedure oo x]

Material Section  Thickness Value Stiffened
[[»] Name Type Thickness{m)

1) Click on Add e Thickness ID 1 Nam>g/[‘}:
2) Enter Name: 0.2 — O In-plane & Out-of-plane A
3) In-plane & Out-of-plane: 0.2m

4) Click on Apply

=

Copy In-plane

Import Out-of-plane 0

Renumber (J Plate Offset

Omrm
[ Modiy.. |
[ Delete |
[ Copy |
[ mport |
[ Renumber |

Dffset
Distance

Show Calculation Result...

BERER

10
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1. Material and Section Properties

Procedure EEa—— :

Value Stiffened Material Section  Thickness

) ' D MName Type Thickness(m) O Add...
1) Enter Name: 0.25 Thickness ID 2 Na 0.25 : - o e —
2) In-plane & Out-of-plane: 0.25m O In-plane & Out-of-plane \=r0.25) m 2 0.25 Value 0.250000 ochy..
3) Click on OK In-plane 0 Deleta
4) Click Close Out-of-plane 0 Copy

Plate Offset
Renumber

Offset
Distance

Show Calculation Result...

4

OK I Cancel ‘

11

http://en.midasuser.com Midas Information Technology Co., Ltd.



http://en.midasuser.com/

2- Model & Auto Mesh

Procedure o MIDAS GEN NX 2026 - [D:TESTING\Query\gen tedtitedt] - MIDAS GENNx] [ mponowere ]
7 DXF File Name

1) Go to Triple Line icon ) New Project (4] MGT or MGTX file (for GEN/GEN NX)
2) Click Import ) Open Project {)] Nodal Results(for GTS) All Layers Selected Layers
) Close Project A i
3) Select AutoCAD DXF : A) AutoCAD DXF File
File... (4] Project Information (s] SAP2000(V8, V7) File
4) Click Browse... = Save (4] SAP2000(V8) File ' H
B Save As (£) STAADZ2000 File
9 STAAD2002 File Import : Node © Node & Element
o S Mastran Fi
S Import MSC.Mastran File Numbering
_‘ Export Start Node Number 1
(A Data Conversion Start Element Number 1
(4] Merge Data File Properties
_~ E}{DDIT to STF Material 1 1: C25/30
_ Secti 1 : Girde:
|4 Model Data Text Output s hoe
Thick |1 1: 0.2000 (0.2)
Print
. = Scale and Origin
3 Print Preview
d Vi Scale Factor 1
-1 (=
Print Setup Origin Point 0,0,0

2 Graphic Files

Rotation Angle
= Print Meta Files Ry Ry Rz

sen About MIDAS GEN NX 0 - 10 d

B Exit Tolerance
= Exi
Merge Duplicate Nodes

Intersect Frame Elements

| ES R

4
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2- Model & Auto Mesh

n en
Procedure °

1) Locate and select the
specific DXF File
(.dxf) you want to
import
2) Click Open
3) Select all layers except ‘0’
4) Click >
5) Set the initial properties

Matl. C25/30
Sect. Girder
Thick. 0.2000 (0.2)

6) Set Scale Factor:1
7) Origin Point: 0,0,0
8) Click Apply

~

Organize = New folder
~ [7] MIDAS INDIA Drog
dropbox.cache
& Dont use this fole
& MIDAS
v I This PC
= Windows-SSD (C:
> == New Volume (D:)

W Network

< Meshed Slab and Wall Design as per Eurocode > Tutorial * Supporting File

Name Date modified

| Step1 23-04-2026 15:21

207 KB

File name: 1

(]

toCAD DXF Files(*.dxf)

Cancel

DXF File Name

Browse...

sign as per EurocodelTutorial\Supporting File\1.dxf

Selected Layers

All Layers

econdary Beam
ear Wall

Node © Node & Element

Import :

Numbering
Start Node Number 1
Start Element Number 1

e Properties
Material 1 1- C25/30 ~
Section |1 1: Girder ~
Thick 1 1: 0.2000 (0.2) ~

Scale and Origit

©

Scale Factor

©

Origin Point

Rotation Angle

Rx Ry Rz
0 ~| 0 ~ 0 ~
Tolerance

Merge Duplicate Nodes

Intersect Frame Elements

\?(‘ OK Close | Apply

13
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2- Model & Auto Mesh

odel and Auto

g
2

Snap

Tree Menu Start Page MIDAS GEN NX

Tree Menu  Task Pane

Menu Tables Group Works Report S

I51 Works
L Structures
. Nodes 57
17 Elements 66
— () Beam 68
[Z] Properties
[7] Material 2 L o
1:C25/30 . . =
2:C30/37 i _— b
& Section [2 R o . : 3 _ & F 8 \
< (1) 1: Girder ' ; P : # NN

& [ 2:Column e —

= Thickness 2
©1:0.2(0.2)

< 2:0.25 (0.25)

Verify the imported model.

Command Message Analysis Message 14
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2- Model & Auto Mesh

Procedure

1) Click on Top View as Shown
2) Go to Tress Menu and Click

MIDAS GEN NX
on Group ‘ = P —ary e
3) Double Click on Secondary z—x
Beam
IZ] Structure Group : 3
Beam [ Node=0 ; Element=20] f » 5 > ©
9' Secondary Beam [ Node=0 ; Eleme ||

‘Shear Wall [ Node=0 ; Element=8 |

=] Boundary Group : 0

[¥] Load Group : 0

[&| Loading Area Group: 0

[&] Tendon Group: 0

Message Window

>
y Co Analysis Message

Frame-34 -1,5,3 15,3 N:0,E: 38 a» for St @ Act kN  ~ m ~ % None v =2 |

15
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2- Model & Auto Mesh

Procedure s MIDAS GEN NX 2026 - [D! -,T-:-chmc@ﬁu!unal Work\Meshed Slab and Wall DesigniMes

A WN -
N N N N

9

Structur Node/Element Properties

Mo

Go to Node/Element
Go to Delete =
Click on Delete Element o . ) [r)elelefler:\em
Uncheck With Free Nodes
Click on Apply

Extrude Divide M Delete Rotate Mirror Numbering

. . . B .
. . . . .
4 -
. "
. -
¥ .
B -
. ¥

ree Menu  Task Pane I,

Node Element Boundary Mass Load

Delete Elements w

Start Number

Mode Number 58

Element Number 62

Type
Picking

°‘ Selection

I with Free Nodes I

http://en.midasuser.com
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Procedure

—

9

2- Model & Auto Mesh

Go to Extrude

Input Material: C25/30
Input Section: Column

Go to Select Single Option

Select all the Nodes Except the
Periphery Beams Node and the
Nodes under the Box as Shown
in figure (Select Node 15to47
50 51)

Input dx,dy,dz as 0,0,-3
Click Apply

Node Element Boundary Mass Load

Tree Menu  Task Pane imjin

— - r 5 ~
Sten LTNUNIDET . N ®

Node Number 58 Sreate nslate Extrude < otate Mirror Numbering

N

Element Number 19

Extrude Type

15t046 4951 52 v

Node - Line Element w

Source

Reverse I-J

Element Attribute e
Element Type Beamn o

\\olfw1 1: C25/30 ~ I

- » - (=1
e»ion . . . . . - - —
= 2| | 2: Column v I

Beta Angle O ~ | [Deg] = o
.
s
‘ v
Generation Type
- N . 4
O Translate . »
- -
Rotate Translation . -
O Equal Distance
Project
Unequal Distance
Translation A\
© Equal Distance oy dz (DI " I
. Mumber of Times 1 -
Unequal Distance hd
i bt [REBD - MNodes 151047 50 51

Close Apply Merging Tolerance

17
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2- Model & Auto Mesh

Procedure (1)
Menu Ta Group lorks Report Seismic

1) Goto Tree Menu 2 Click on v [Z] Group
Group

2) Double Click on Shear Wall
3) Unselect the Beam As Shown

v [Z] Structure Group : 3
Beam [ Node=0 ; Element=20 ]

— I o D Secondary Beam [ Node=0 ; Element=0 ]

\r I~ 1 Shear Wall [ Node=0 ; Element=8 ] |

. . . . |=] Boundary Group : 0

[¥] Load Group : 0

I:l e [Z] Loading Area Group: 0
\-1_, F&] Tendon Group : 0

18

http://en.midasuser.com Midas Information Technology Co., Ltd.



http://en.midasuser.com/

2- Model & Auto Mesh

Procedure

Tree Menu  Task Pane imyin

Node Element Boundary Mass

—

Select Line- Planar Elem
Select Element Type: Wall
Input Material: C30/37

Extrude Elements v ).":_:J

w N
~— N N ~— ~—

Start Number

Node N o3 7
4) Input dx,dy,dz: 0,0,-3 et — -
. Element Number
5) Click Apply
0xtrude Type
\I/me\ Elem, - Planar Elem v I

Source (@ Remove Move

)ment Attribute

i

Element Type Wall W I

i ‘y,;;:l
Thickness
1. 1:0.2000(0.2) ~ ‘:._.-.‘-‘,'

iterial
2 |2:C30/37

®

Type © Thick Thin
With Drilling DOF

Generation Type
O Translate
Rotate

Project

Translation

© Equal Distance

1 Inaniml Nictan e

. -
. -
-
.
Translation

© Equal Distance
Unequal Distance

Local Direction

\?/u:lx,dy,dz 0,0 -3

MNumber of Times

L

. - .
w w - - w
¥ -
- - - - -
- "
" -
- w 0]
w w ® " L
® -
- -
-
&
-
"
w
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2- Model & Auto Mesh

Procedure

Select Change Parameters 1 M Yo i : e
Click on Wall ID Te nslate de D%éw 9.:?:;: ,, e Mirror Nuy:uermq
Select LastNo.+1 ' 7
Go Select Single

Select the Wall Panel as Shown

Click on Apply

Node/Element

cLorster=

Tree Menu  Task Pane

2]

Node Element Boundary Mass

Change Element Parameters
Start Number
Node Number 301

Element Number 109

Parameter Type
Material ID

Section ID

o hickness ID

Element Local Axis l

1

Element Type
Reverse Element Local

Align Element Local

e ode
Assign
WallID |LastNo.#+1 ~| 2

Change

- S 29
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2- Model & Auto Mesh

-~
N e
.

or Mumbering

Tree Menu Start Page MIDAS GEN NX

Tree Menu  Task Pane

Menu Tables Group Works Rej

[=1 Works
1 structures
++ Nodes 100
% Elements 63
B Beam 56
Ed Plate 7
[Z] Properties
[T] Material 2
& @ 1:c25/30
| 2:C30/37

Section 2

@

& ) 1: Girder
& B 2:Column

Thickness 2

£ 1:0.2(0.2)

< 2:0.25(0.25)

% Moving Load Analysis

{15 Moving Load Code [ AASHTO

C d Analysis M

http://en.midasuser.com
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2- Model & Auto Mesh

Procedure

Node/Element Propertie

1) Go Node/Element : [ @ D e 4
2) Mesh> Auto Mesh ' ' e MO e
3) Method Line Element T >

4) Go to Select Single ‘

5) Select the Element As Shown [ freeMens faskiane i

6) Select the Type: Quad+Triangle o

7) Length: 0.5m MoTentaeAm T

8) Material: C25/30 Qj::; — (5 )

9) Thickness: 0.2000 “o018

10) Click on Apply Na/pe_ Qued-Trange |

Mesh Inner Domain
@ Include Interior Nodes

O Auto User

Include Interior Lines

0 Auto User

Include Boundary Connectivity
>
alnsh Size I l
Y Length Div. 05 m I

Property

ment Type Plate ~
\-.ﬂfatenal

jckness |1

Domain

Name 1

Delete Source Line Elem.

Subdivide Source Line Elem

- S o
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3-Load & Boundary

Procedure

1) Goto Load

2) Click on Static Load Cases
3) Name as DL

4) Type as Dead Load (D)

5) Click on Add

6) Input the details as Given
7) Click on Close

Static Load Cases

e OB 1S
(+)

Load U ad Self
S ~ombinations Weight

Type Dead Load (D) v I Modify
No | Name | Type Description
3 1|DL Dead Load (D)
JLL |Live Load (L) |
WX Wind Load on Structure (W)
WY Wind Load on Structure (W)

Close

»

e

LL Live Load (L)
WX Wind load on Structure
WY Wind load on Structure

23
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3-Load & Boundary

Procedure

Click on Self Weight

Enter the Load Case Name: DL
Self Weight Factor Z: -1 o) Sy b
Click on Add

Click on Close

N

9

Tree Menu  Task Pane imjim]

Node Element Boundary Mass Load

Self Weight ~ | .

o oad Case Name

DL w

Load Group Name

Default v

Self Weight Factor

X
e .
ST

Load Case X Y Z Group

01 eration

e Close I 24
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3-Load & Boundary

Procedure

Click on Top View

Go to Pressure Load

Click on Assign Pressure Loads
Go to Work in Tree Menu 2
Double Click on Domain 1 As

Load Analysis

0 L

N —

A~ W
~— N ~— ~—~ ~—~

9

Shown Tree Menu  Task Pane O Menu Tables G

Works JReport Seisn

6) Select the Load Case Name: LL  Nece Fement Boundary Mass Load 51 Works
7) Direction: Local z Pressure Loacs - . [ Structures
. A Type * Nodes 4663
8) Input P1: -4kN/m”"2 S oo
. % Elements 5373
9) Click on Apply G; Eeliane -
\[LL | [7] Properties
Load Type Name (5] Meteriol B8
- €& Section 2
Load Group Name <> Thickness 2
Default ~ o £ Boundaries
Options £ Supports 43
© Add Replace Delete

Element Types

Plate/Plane Stress(Face)

Pressure on Plate

-+ Static Loads
v [5] Static Load Case 1 [DL ;]
7 Self Weight [ SZ=-1]
[£] Static Load Case 2 [LL : ]
[£] Static Load Case 3 [WX ;]

[5] static Load Case 4 [WY ; ]

{§ Domain
Loads
B 1 [Elem=0]
Selection ! © Element 0 © Uniform Linear e
0 essure Face [Face #1 - \_ — = § [1] [Elem=3575: Type=siab] |
T irection Local z 4 & [2] [Elem=838: Type=Siab]
P2 0 KN/m?
Vector 0,00
Projection o N P3 O KN/m?2
=\ Im2
=m0 - .

http://en.midasuser.com
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3-Load & Boundary

Procedure reemens 3]

1) Double Click on Domain 2 as
shown

2) Input P1: -2kN/m*2
3) Click on Apply

Tree Menu  Task Pane

Mode Element Boundary Mass Load

Y-
Load Group Name

Defauit v B

Options
0O Add Replace Delete

Element Types

Plate/Plane Stress(Face) ~

Pressure on Plate

m

1 L \“\ X
<l P2 __— 2.
< x
N )/
Selection Node @ Element
Pressure Face  Face #1 v
Direction Local z v
Vector 0,00
Projection Yes Mo
Loads
e‘ Uniform Linear
\141 |-2.0] kam=|
P2 |0 kN/m?
P3 |0 KN/m?
P4 D kN/m?

imlini

Menu Tables Group Works Report Seismic

v [51 Works
v [ Structures
+ Nodes 4663
» 17 Elements 5373
* [7] Properties
» [Z] Material 2
» & Section 2
» € Thickness 2
¥ £ Boundaries
» £ Supports 43
¥ (. Static Loads
v [i) Static Load Case 1 [DL ;]
£ Seif Weight [ SZ=-1]
v [F] Static Load Case 2 [LL ;]
& Pressure Loads 3575
Static Load Case 3 [WX ; ]
[i5] static Load Case 4 [WY ;]
v [f: Domain
v B 1([Elem=0]

& [1] [Elem=3575: Type=Slab]
o

i (2] [Elem=838: Type=siab] |

26
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3-Load & Boundary

Procedure O e e

Structure Tree Menu  Task Pane im]im

1) Go to Structure @ N _ e Buiding Ceneration
’ e 0 EHE * B . R

2) Click on Building Generation Start Node Number 4775
3) Input Number of Copies: 4

Start Element Number 5374

uilding Generation

4) Input Distance: 3m A amber of Copies . A
5) CIICk on Add g/istanccdslonal Z) |3 m
6) CI|Ck on Select ALL Material Inc. 0 v
7) CheCk A” the AttrlbuteS Column Section Inc. 0 =
8) Click on Apply Beam Section Inc. o
9) Click on Close Brace Section Inc. o 2

Wall Thickness Inc. 0 -

perations

SCRrmer

Copy Dist.(m) Mat. Col.

Building Generation Table
& Copy Node Attributes
Copy Element Attributes
Copy Building Attributes

Merging Tolerance

27
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3-Load & Boundary

Procedure

1) Go to Story

2) Click on Auto Generate Story
Data....

3) Click on OK
4) Click on Close

Ground Level
0 m B Check onjoff Line Grid for All Stories Ursslected List e
Floor No Level No  MName Level Height
Module Name Story Name Level(m) Height{m) Diaphragm Tracing Drawing |Line Gri 1 1E 0 3
» |Base Roof 15.00 0.00|Do not consider |None ~ ; :2; ;' z
Base |5F 12.00| Do not consider |None ¥ 4 ) a
Base |4F 9.00| Do not consider |None ¥ -5 SF 12 3
Base 3F 6.00 _Du not consider _None ¥ & Roof 15 0
Base 2F 3.00 Do not consider |None i B
Base 1F 0.00 Do not consider  |None 4
= r
Include Seismic Accidental Eccentricity 5 % of Plan Dimension
Include Wind Eccentricity 15 % of Plan Dimension
)+ ]\ Story {Wind { Seismic / g oK I Cancel
"l Close I

28
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3-Load & Boundary

Procedure

1) Go to Story

v Prc Vf"@ View Structure Node/Element Properties Boundary Load Analysis F @ Pushover

2) Click on Auto Generate Story W) & @ @ & @ & = U 4 Y L& K R W
Data.... View Pan Zoom Rotate Named Capture Display Hidden Transparency Re ng \ctive I Select Unselect

3) Click on OK
4) Click on Close

Current UCS Plane

MNamed Plane Group
Boundary Group Load Group
Loading Area Group Member

1F

E?F

5F

Roof
Floor +Above +Bclow\r0 +Both

Activated object only

O s oo

ta Close

http://en.midasuser.com Midas Information Technology Co., Ltd.
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3-Load & Boundary

Procedure

1) Go to Node/Element
2) Click on Domain
3) Select Define Sub-Domain
4) Select [2] Slab
5) Make Dir 1: Angle: 135 deg Domain
6) Make Dir 2: Angle: 135 deg ET p =
7) Click on Modify R
8) Click on Close Name 2]
Member Type | Slab .

Rebar Dir(CCW) e
Dir: Angle from Global X / Plane XY — i35 ~ [deg]
Dir.2: Angle from Dir.1 e 135 ~ [deg]

Use Model Thickness

Basic Rebar for Slab/Mat/Shell

Top - Dird D36 ~| @ 300 ~
Bot. - Dir1 D36 ~| @ 300 ~
Top - Dir.2 D36 ~ @ 300 v
Bot. - Dir.2 D36 ~| @ 300 w

Rebar Material for Nonlinear Analysis

0 ~

Element List

3666104503 903?@? 144121015249 197851020622 251580

[ R oo oo

Name Type Angle Eleme...

+

2] Slab 0+90  36B6L.

= &
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3-Load & Boundary

Procedure

1) Click on Activate All

2) Goto Load

3) Click on Wind Loads

4) Click on Add

5) Load Case Name: WX

6) Select Code: Eurocode-1(2005)

7) Terrian Category: Il
)

Static Loads

Add/Modify Wi i v Add/Modify W

Load Case Name' WX Load Case Name"

Load Case Code Name Description Wind Load Code

andLoar}Codee'umco-ﬁu-NZCOS) [ import Eurocode-1(2005) ~ [Nimport
—— )
National Annex U(‘Coml“\cﬂﬂc\ﬁ " National Annex Recommended ~
. . Description
- - Description
X Dir: 1and Y Dir: 0

0 5 Wind Load Parameters

Terrain Category Il ~

8
9) Click on Apply

10) Input Load Case Name: WY
11) Input X Dir:0 and Y Dir: 1
12) Click on OK

5 Wind Load Parameters

Terrain Category

Friction Coefficient (Cfr) Friction Coefficient (Cfr) 0

Fund. Basic Wind Velocity (Vb,0) 26 (mis] Fund. Basic Wind Velocity (Vb,0) B [m/sl
Directional Factor (Cdir) Directional Factor (Cdir)
Seasonal Factor (Cseason) Seasonal Factor (Cseason)

Turbulence Factor (K]} Turbulence Factor (K}

i uilding Height = m Building Height (h) - "
13) C“Ck on Close Buiding Height (h) g Heigl

External Pressure Coefficients

External Pressure Coefficients

© Automatic User Defined © Automatic User Defined
Windward(A=10)  Windward(A=1) Leeward Coef. Windward(A=10) | | Windward{A=1) Leeward Coef.
o8 ; o 0.8 1 07

Lack of Correlation Factor

© Automatic User Defined 1

Parameters for Mean Wind Velocity (Vm)...

Structural Factor (CsCd) 1

Load Evaluation Using Force Coefficient

Force Coefficient (Cf) 1

Lack of Correlation Factor

O Automatic User Defined 1

Parameters for Mean Wind Velocity (Vm)...
Structural Factor (CsCd) 1

Load Evaluation Using Force Coefficient

Farce Coefficient (Cf) 1

e lind Load Direction Factor (Scale Factor)

1 y-pir.  [0f Z-Rot

mvu Load Direction Factor (Scale Factar)
I \._,é.r 0

v-oir. |1 Z-Rot. O I

Additional Wind Loads (Unit:kN,m)

Story | AddX | Add-Y | Add-Rz E3
— I , |

Additional Wind Loads (Unit:kN,m)

Sory | AddX | Addy | Add-Rz
| I _ |
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3-Loadsé& Boundary- Response Spectrum

Procedure -

— Project View
Go to Dynamic Load *@

Click on RS Function [; I‘V’L
Click on Add Dynamic Loads
Click on Design Spectrum

Put the Design Spectrum Code:
Eurocode-8 (2004)

) Ground Type: B n Function Name Spectral Data Type
) |nput MaX Pe”od 6 SeC - © Normalized Accel. Acceleration Velocity Displacement

ogLsenr =

(2]

~

Modify/Show

Click on OK Envelope impart pne Design Spectrum Scaling Gravity Graph Options

o

H O Scale Factor 1 9.806 m/sec? X-axis log scale
9) Click on OK Period | Spectral Data g
(sec) (9) Maxi i
. aximum Value 0 g . . Y-axis log scale
10) Click on Close i Damping Ratio
. 0.05
11) Click on RS Load Cases
.~ 14
\ 0.5+
Design Spmlrﬁ#—f Eurocode-8(2004) ~ I
National Annex Recommended - ~
S - 5 0.6+
pectrum Type Horizontal Elastic Spectrul + F
- 0.5
\__'Gmunu Type 8 .,I ;‘,: Tero
Spectrum Parameters Iql 0.4
)
O Typel Type2 User " 0.3
Soil Factor (S) Tb Tc Td 0.2
12 0.15 0.5 2 0.1
Ref. Peak Ground Acc. (AvgR) 0.08 g o —r 1 T Tt Tt T T T T T T T T T T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Importance Factor (1) 1 v Beriod (wec)
Viscous Damping Ratio (xi) 5 % Description

@' 0K I Cancel Apply

32
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3-Load & Boundary

1) Load Case Name: RX
2) Direction: X-Y
3) Input Excitation Angle: 0 deg

4) Select Euro2004 H-Elastic
(0.05)

5) Click on Add

6) Select Load Case Name: RY
7) Excitation Angle: 90 deg

8) Click on Add

Tree Menu  Task Pane

Response Spectrum Load Cases

Gnectrum Load Case
\'-d)ad Case Name RX

e rection XY ~
>

Auto-Search Angle

© Major e Ortho
Excitation Angle \I:é = Ldegl
Scale Factor 1

Period Modification Factor

Modal Combination Control H

Spectrum Functions

omctiun Name (Damping Ratio)

)4 H-ELASTIC (0.05)

Apply Damping Method

Damping Method...

Correction by Damping Ratio

Interpolation of Spectral Data

Procedure B

imini

Linear O Logarithm
Accidental Eccentricity B
Mon-Dissipative qND 1.2

Description
Close

Description
LoadCase  Direction Scale
RX X=Y 1
fioerations
Copy Delete

Eigenvalue Analysis Control...

Response Spectrum Functions...

Description
LoadCase  Direction Scale
RX XY 1
RY XY 1

Operations

Eigenvalue Analysis Control...

Response Spectrum Functions...

Tree Menu  Task Pane imlim

Response Spectrum Load Cases

Spectrum Load Cve
Load Case Name

Direction XY ~

Auto-Search Angle
Major ° Ortho
Excitation Angle o [deg
Scale Factor 1

Period Modification Factor
1
Modal Combination Control H
Spectrum Functions

Function Name (Damping Ratio)

)4 H-ELASTIC (0.05)

Apply Damping Method

Damping Method...

Correction by Damping Ratio
Interpolation of Spectral Data
Linear O Logarithm
Accidental Eccentricity B

Mon-Dissipative qND 2.2

Description

Close ‘ 33
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3-Load & Boundary

Tree Menu  Task Pane O

26 - \ ed Sla | DesigniMeshed Slab and Wall Design as per E
Procedure _ | . . , A 5

erties Boundary

MNode Element Boundary Mass Load

1) Go to Front View
2) Go to Boundary Supports .
3) Click on Define Support ii‘:::iwmupmm ;
4) By single Select Option .
5) Select the Bottom Node as ;p::dns Fevics O Dol
Shown Z Support Type (Local Direction)
6) Check D-ALL and R-ALL .
7) Click on Apply
® o
N N I B B || 0=
I I Y || | "o o8 o
| I I | I | .
o | 1T T I ve
A/ I i i 1 i i

[ CIUS@ m

34
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3-Load & Boundary

=
E@:’ ct V @ Structure
m = =

1) Go to Structure
2) Click on Structure Type

3) Click on Convert Self-Weight i s Neciation G sl et [P Siencl
into Masses and Select Convert
to X,Y,Z

4) Click on OK

Structure Type %

Structure Type

03D X-Z Plane Y-Z Plane X<Y Plane Constraint RZ

Mass Control Parameter

© Lumped Mass
Consider Off-diagonal Masses

Considering Rotational Rigid Body Mode for Modal Participation Factor

Consistent Mass

Convert Self-weight into Masses

O Convertto X Y, Z Convertto X, Y Convertto Z
Gravity Acceleration 9.806 m/sec?
Initial Temperature 0 [F]

Align Top of Beam Section with Center Line (X-Y Plane) for Display

Align Top of Slab(Plate) Section with Center Line (X-Y Plane) for Display

4

OK Cancel
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3-Load & Boundary

Procedure

1) Go to Analysis
2) Click on Eigen Value

3) Input Number of
Frequencies:15

4) Click on OK
5) Click on Perform Analysis

Eigenvalue Analysis Control

Type of Analysis

© Eigen Vectors
Subspace lteration

© Lanczos

Ritz Vectors

Eigen Vectors

yrequency Sturm Sequence Check

\rﬁumbnr of Frequencies 15{ i

Frequency range of interest

Search From 0 [cps]

To 1600 [cps]

move Eigenvalue Analysis Data

—Q

OK ‘ Cancel

36
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4-Slab/Wall Design

Automatic Generation of Load Combinations

Procedure

1) Go to Results
2) Click on Load Combination

Option
© Add Replace

Code Selection

O Concrete

3) Go to Concrete Design
4) Click on Auto Generation L 5

Design Code Eurocode2:04 w
5) Select Design Code: NatienalAnnox\I/l'.aly v

Eurocodez.04 General  Steel Dy SRC Design Cold Formed Steel Design Footing Design  Aluminum Design
’ Load Combination List Load Cases and Factors \ | Scale Up of Response Spectrum Load Cases

6) Input Scale up Factor: 1 and RX No Nome acive | Type | Descrpt CondCae Factor] A err— R .
7) Click on Add ha : Factor  Load Case

1.000 RX
Follow Same for RY 1000 RY

8) Click OK - .
9) Click Close e |

Consider Orthogonal Effect

Set Load Cases for Orthogonal Effect...

Define Factors for Variable Actions
Factors for Variable Actions...

Partial factors for actions

Gamma_G 13 GammaQ 15

Consider Imperfection Load

Copy (4) Auto Generation... | _ Spread Sheet Form

Set Load Cases and Direction..

‘E Close I Generate Additional Load Combinations

for Non-Dissipative

9 0K Il Cancel ‘37
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4-Slab/Wall Design

Procedure

1) Go to Design
2) Go to Meshed Design

3) Select Code Meshed Design: MRS Dasign
Eurocode2:04

4) Go to Design Parameters

5) Click on Slab/Wall/Shell Load
Combinations

6) Verify the Desired Load
Combination

7) Click on OK

Pushover Design

viceability Parameters

Slab/Wall/Shell Load Combinations

Slab/Mat Wall Shell
L) ..
Strength (ULS) Strength (ELS) Serviceability Deflection(Cracked) Strength Strength

@cLce2s

[~ leLcB21

cLCB22

Description 1.0D + 1.0(0.3L) - 1.0(1.0)RY

9= - =
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4-Slab/Wall Design

Procedure

1) Go to Design Parameters —
2) Click on Design Criteria for = sl ] G 8

Eurocode
Rebars = gn Design  Parameter Cracked Section Sk \ Shel Flexural
3) For Slab Design : '
Dir. 1: 0.03m, 0.03m
Dir. 2: 0.05m, 0.05m

4) Click on OK

18 Basic Rebar for Slab/Mat/Shell

Design

Top - Dir.l D36 ~ @

Bat. - Dir1 D36 ~

Top-Dir2 D36  ~

Bot. - Dir.2 D36 ~ @ 300 v

e For Slab Design Dir.2

Rebar 010,012,016
Spacing @100,@150,@200,@300,@400
Concrete Face to Center of Rebar(dT, dB)
Dir. 1 003 | 003 o, Dir. 2 005 | 005

Dir1
For Mat Design 2
e D20,025,028 T »
Spacing @100,@200,@300,@400
Concrete Face to Center of Rebar(dT, dB) ar . . dT
S (Dir.2) | [m———T (pir)
Dir. 1 0 0 Dir. 2 0 0
) m ' m B _| , dB
(Dir.2) { T (Dir.1)

For Wall Design

Vertical Rebar D10,012

Horizontal Rebar 010,012

Spacing @100,@200 m

For Shell Design

Rebar D10,012,016
G @100,@150,@200,@300,@400

Concrete Face to Center of Rebar(dT, dB)

Dir. 1 0 0 m Dir. 2 0 0 m

Parameter for wich Model...
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4-Slab/Wall Design

Procedure

1) Select Single Option
2) Select the Roof as Shown = ale S
3) Click on Active — BN EE RGOSR | IoAs GEH NX

Group Works Report St
Structure Analysis ¥ X
Configuration
Geometry

Static Loads o

Response Spectrum Analysis

Time History Analysis

Moving Load Analysis

Settlement Anialysis Data

Composite Section Analysis Data

Heat of Hydration Analysis Data

Non-Linear Analysis Data

— ]
—— — —
—— ——
————
— — — —
—— — —
—— — —
—— — —
— — — —
— e — —

Imperfection

Construction Stage Analysis Data
Results

Design

Query

40
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4-Slab/Wall Design

Procedure

1)

Design Tree Menu  Task Pane

Go to Slab Design B

Design

Tree Menu

2) Click on Slab Flexural Design Siab Flexural Design i
3) Select AVg Nodal Load Cases/Combinations
4) Check One-way Flexural ALL COMBINATION v 8
Design
Y Flexural Desir,
5) Select Pnt1 and Pn2 (3 ) ‘
H Element © Avg. Nodal
6) Click on Add and Close Z—X L
7) Check on As_req (m”2/m) s OElement  Width 1
8) Click on Apply E: : g
: % Top Bottom © Both
i ﬁ e O Dir. 1 Dir. 2
It " !
I Type of Display
: & Contour () @ Legend
—~— v : e # Values
Cutting Diagram Mode

© Cutting Line

One-Way Flexural Design

Defined Cutting Lines Element Edge

Position:
[lcuttinesn | Top & Bot
Smoothing: © Both Left Right
Element (Avg.Nodal)
Component:
\.ﬁe [ oo ] Rebar
Cutting Line Detail A A~ \
eName Cut-Line #1 \I/ O As_req (m*2/m) I
Pt 44.49997, -0.499953, 15 WL - Rho_req
Pnt2 40.38443, -7.623897, 15
x/d
Options
© Normal In Plane Resistance Ratio
Scale Factor: 1
Reverse "

Value Output MinMax Only

41
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4-Slab/Wall Design

Procedure For practical design, smooth moment distributions are preferred. By selecting the smoothing option, the

program can consider the smooth momentin slab design.

[Smoothing]
Design > Meshed Slab/Wall Design > {* Element " fwg, Modal
Slab Flexural Design
W Flexural Checking Element: Design results are displayed using the internal forces calculated at each node of elements.
{* Element " fAvg, Modal (no smoothing)
Avg. Nodal: Design results are displayed using the average internal nodal forces of the contiguous elements
* Element { Width sharing the common nodes.

" Top (" Bottom  f* Both

{* Element Widthl
f* Dir. 1 " Dir. 2

Element: Design results are produced for moments at each node of slab elements. (no smoothing)
Type of Display

Width: Design result of slab elements at each node is produced using the average of the bending moments of
[w Conkour J v Legend J

the contiguous slab elements with the specified width.

[ Values L
ENg2| | [EN101 EN102| | |ENTI1 ENT12] | [EN121
(Example) Design force for Node. EN21 A e = =

In one plate element, 4 internal forces exist. For the element E2,

W"flth smoothing : member forces exist at the node EN21, EN22, EN23 and EN24.
weighted average method . . . ) enzz| | fenin e | (EnzY  Eneg| | |ews

Following equations show how the smoothing option works for
b

— B
- T > the node EN21. (Assume that rebar direction is selected as Angle 2 =% | [enst 9] | [enaa  Euss] | EnSe

ES
£l Ed (Inactive)

a

EB

\

I | | for Width smoothing direction.) Ea E4 iInscive)
' I | oE | | CEREE ] ) SR |2

v v2 v3 (1) Element + Element:  EN21 o | pE]| e
weighted average for 'v2’ = (2) Avg. Nodal +Element: (EN12+EN21+EN33+EN44)/4 L'H """"" Im T )

(W1+v2)xa/ 2+ (W3 +v2)xb /2 (3) Element + Width 2m (dir. 1): {(EN21+EN92)* 1m/2+EN21+EN101)*1m/2+(EN21+EN73")*1m/2+(EN21+EN14)*1m/2
+EN21+EN72)* 1m/2+(EN21+EN11)* 1m/2+(EN21+EN83)* 1m/2+(EN21+EN34)* 1m/2
a+b +EN21+EN82)*1m/2+(EN21+EN31)*1m/2+{EN21+EN133)*1m/2+{EN21+EN144) *1m/2
+EN21+EN112)*1m/2+(EN21+EN121)* 1m/2+(EN21+EN23)*1m/2+{EN21+EN154)*1m/2
+EN21+EN22)*1m/2+(EN21+EN151)*1m/2+EN21+EN43)*1m/2+EN21+EN64)* 1m/2
+EN21+EN42)* 1m/2+(EN21+EN61)* 1m/2+(EN21+EN143)* 1m/2+(EN21+EN154)*1m/2} /(1m*24) 42
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4-Slab/Wall Design

Procedure @ MIDAS/Text Editor - [Step 1 Defining the Material and Section.rcs] —_ O >
5 Y File Edit View Window Help _ = =
Tree Menu Task Pane II<H] I_Diﬂ-némlglg,él = |/‘%%ﬁ|a'bA'i—|§|<ﬁ"@>mE
ot b —————————————————————————————————————————————————————————————_—_—— —
. . | Desmn IO002 MIDAS GEN NX - RC-Slak Flexural Design [ Eurccode2:04 & NTC2018 ] MIDAS G;
1) Click on Design Result 20002
. . ICCOS
0005
2) CIICk on DeSIQn Force © Element Width 1 m 30007 [[L*111 SLAE DESIGHN MAXIMUM RESULT DATA : DOMAIN 1-[1], Dir 1.
0008 —
3) Update Rebar WOl e o mon nmmea ammas ) mmal o wma  mmr om
Jo010 Thk Elem POS AsReq AsUse | M.Ed4d({ LCB) M.Rd4 Rat CHE
ety e ————————————————————————————————————————————————————————————————————
Top Bottom °BO(h 30012 0.2000 22159 BOT 0.0021 0.0034 | 79.9301( 1) 119.643 0.668 O
30013 25015 TOP 0.0057 0.0054 | 211.501¢( 1) 171.255 1.24% NG
ots e —————————————————————————————————————————————————————————————————
3015
30018
ODir 1 Dir. 2 0017 << BOTTOM >>
0018
10018 —. Information of Parameters.
30020 Elem No. : 22159
Type of Display 0021 Node No. 1s=s4s9
ooz Thickness 0.2000 m.
Joo0za Materials : fck = 25000.0000 KPa.
& Contour a & Legend g 0024 16666-6667 KPa.
20025 280000.0000 KPa.
I00ze Cowvering H 0.0300 m.
Values u Start Page » MIDAS GEN NX Meshed Slab Design Forces
Top Bottom
Elem | MNode p — — =
o ' mu mu e
One-Way Flexural Design B LcB (Keemim) LcB mim) Lc8 (i) LcB (Kl
¥ | 2183 16806 et 237 ccet 0,00 LBt 67| LBt 2056,
Elem ent Edge 21583 19217 cLCB1 12.80 cLCB1 1315 cLCB1 812 cLCB1 7.78
" 2158318939 eLCB1 0.00 eLCB1 214 eLCB1 18.73 eLCB1 T4
©O Both Left Right 2158318639 cLeat 156 cLcan 484 clcBt 182 cLcet 138
21584 18725 cLcBt 249 cLCBT 1153 cLCB1 1946 cLCB1 1042
| 21s84[16638 cLcet 501 LBl 768 cLcBl 11 LBl 245
21584 18888 cLcBt 465 clCB1 0.00 cLCB1 Al cLCB1 2762 _’lL
21584 19270 eLCB1 1756 cLCB1 1353 eLCB1 1183 eLCB1 1587
Rebar 21585 18858 cLCB1 11.83 cLCB1 0.00 cLCB1 0.00 cLCB1 2086 MILPA ]
21585 18857 cLCBl 122 cLCBl 0.00 cLCB1 0.00 cLCBl 1923
| 215es[15085 cLcet 061 cLcBl 0.00 LBl 0.00 cLcBt 24
O As_req (m*2/m) 21585/19083 | clCB1 0.00 clCB1 0.00 cLCB1 08 cLCB1 2015
21586 19245 eLCB1 3082 cLCB1 0.00 cLCB1 0.00 cLCB1 585
21586 19243 clCB1 2923 cLCB1 280 cLCB1 246 cLCB1 368
Rho_req 21585 18734 cLeBt 27 cLcBl 0.00 cLCBl 782 cLCBl 1635
| 21ses[16793 cLcet 0.00 cLcBl 0.00 LBl 221 LBt 5797
X/d Ratic 21587 19231 | cLCB1 0.00 cLCB1 7.88 cLCB1 5.12 cLCB1 0.00
21587 19229 cLCB1 0.00 cLCB1 928 cLCB1 674 cLCB1 0.00
21587 18801 eLCB1 130 eLCB1 16.94 eLCB1 1.3 eLCB1 0.00
Resistance Ratio 21587 18800 cLeet 0.00 cLesl 1795 cLeBt 116 cLeet 0.00)
[ | 21588[1e828 cLCBl 221 cLCBl 0.00 cLCBT 7860 cLCBT 79.86
2158819125 | cLCB1 1.74 cLCB1 12.94 cLCB1 16.44 cLCB1 524
Wood Armer Moment 21588 18837 cLCB1 0.00 cLCB 268 cLCA 242, cLCH 1%
21588 18641 eLCB1 345 eLCB1 298 eLCB1 0.70 eLCB1 117
21589 19627 cLCB1 0.00 cLCB1 0.00 cLCB1 1673 cLCB1 1.75
Update Rebar Option 2158920014 cLcBt 0.00 cLCBl 0.00 cLCBl 1953 cLCBl 338
2158920016 cLcet 0.00 cLcel 0.00 cLcBt 19.6 LBt 343
O Element Sub-Domain 21589 19629 cLcBt 0.00 clCB1 0.00 cLCB1 16.27 cLCB1 097,
21590 19321 eLCB1 10.60 eLCB1 2329 eLCB1 2236 eLCB1 967
0 2159019693 cLCBt 344 <LCBl 2910 cLCB1 1143, cLCB1 0.00]
21590 19695 cLcBt 1394 cLcBl 5872 cLcBl 0.00 cLeBl 0.00)
Design Result 21590/ 19323 cLCBI 40,03 cLCBI 2339 cLCB1 .00 cLcBl 416
21591 19345 cLCB1 2207 cLCB1 340 cLCB1 0.00 cLCB1 8.62
21591 18706 cLCB1 2041 cLCB1 6.05 cLCB1 0.00 cLCB1 048
e Design Force 2150[T6T07 eLCB1 2547 eLca 30 eLca .00 eLCH 0,00
21591 1943 cleet 1722 clest 0.00 cLcat 0.00 cLeet 509
e Update Rebar [ | 21592/18771 cLCB1 0.48 clCB1 2476 clCB1 3.18 clCB1 0.00
/ 21592 192687 cLCB1 0.00 cLCB1 12.62 cLCB1 8.05 cLCB1 0.00
21592 19285 cLcBt 115 clCB1 1579 cLCB1 a1 cLCB1 0.00)
21592 18772 eLCB1 399 cLCB1 2457 cLCB1 189 cLCB1 0.00)
21593 19602 cLCB1 746 LCB1 217 cLCBI 0.00 cLCB1 0.00 4 3
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4-Slab/Wall Design

T s
o — —
1) Select Load Combination: Desian w&
cLCB1 0;:! Cases/Combinations :::::;Ez;

2) Click on Resistance Ratio e -0 e
3) Click on Apply @ Flexural Design s
Eomest @ Arg. Noda g

O Element Width 1 m

Top Bottom @ Both
ODir.1 Dir. 2
Type of Display

@ Contour . @ Legend .

Values u

One-Way Flexural Design .

Position:
Top & Bot

thing:
Element (Avg.Nodal)

Rs_req(m*2/m)

Element Edge st
O Eoth Left Right B s a5
FILE: SLAB WALL ~
UNIT: m"2/m
DATE: 04/23/2026
Rebar
As_req {m*2/m)
Rho_req
ex!d ( O Value Ratio )
\['6 Resistance Ratio |
Wood Armer Moment
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Procedure

[Wood Armer Moment]

From the analysis results, following plate forces about the local axis are calculated
- Mxx
- myy

- mxy
In order to calculate design forces in the reinforcement direction, angle a and ¢ will be

taken as following figure:

X, ¥: local axis of plate element

1, 2: reinforcement direction

a: angle between local x-direction and reinforcement direction 1
@: angle between reinforcement direction 1 and reinforcement
direction 2

Firstly, internal forces (mxx, myy and mxy) are transformed into the a-b coordinate system.

| My + My, i Mo — My,

m, = > > cos2a +m,, sin2a
m,,+m,, m, —m, ’
my = »_ % cos2a — m,, sin 2«
2 2 2
M., — M
Mgy, = —Tyysta+mxycos2a

45
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Procedure

[Wood Armer Moment]

Then, Wood-Armer moments are calculated as follows:

[Bottom Rebar]
Mgy —my cot @
=1m, — 2m,; cot @ + my,cot? +‘.7
My dq a ab COL @ T Mpcol" @ sing
my . [Map — M COL Q|
Mud2 = sin?¢p | sing
When 7,0 and 1m,,4,>0,
Mygr =0

my + |(mgy — my cot@)?/(my — 2m gy cotg + macotz(pﬂ}

m,,4» = max {0,
ud2 { sz‘P
When m,,4;*0 and m,,4,<0,
(m, — my cotp)?
My gy = max {0,m, — 2m, cote +mycot’e + ‘b }
Mp
Myg2=0

When 7,0 and m,;4,<0,
Mygy =10
Mygy =10

[Top Rebar]

m'ygq = my — Zmy cot @ +mycot’p —

Mgy — My COt @
sin @
My |Mgp — My cottp|

[
Moydz =

Whenm', ;,>0 and m', 4,<0,

’ —
Mgy =0

M ygy = min {0,

When m',4;<0 and m',, 435>0,

m'yqq = min {0,m, — 2my, cotg +mycot’p — ‘

r —
Mygy =0

Whenm', ;,>0 and m', 4,>0,

r —
My =0
! —
Mygy =0

sintg

sing

my, — |(mgy — my cot9)*/ (my — 2mgycote + mycot*g)|
7
14

sin

(mgp—my cot @)

my
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Procedure
Project View Structure Node/Element Properties B jary Load Ar s Re Pu Ve Design s

Tree Menu  Task Pane

1
2
3
4

Go to Slab Design 2 — o a5 : £ () Design
Click on Slab Shear Checking : e
Select All Combination
Click on Apply

Slab Shear Checking
eoad Combinations
NEALL COMBINATION |

QuLs ELS

~— ~—r N ~—

@ Punching Shear Check
© Force

Stress

Type of Display
Legend

Values

One-Way Shear Check =

[ oesnresi ]
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Procedure

[Punching Shear Check(By Force)]

In this method, the program takes the axial force in the column supporting the slab as the shear force (V_Ed).
The basic control perimeter (ul) is taken at a distance 2d from the column face (as shown in the diagram below.

b=

_——————

2d -——— =

\/‘,\__ U

-

The maximum shear force is calculated by multiplying V_Ed with shear enhancement factor B. The value of B is
different for different columns. (as given in the code)

1. Internal rectangular Column Uniaxial Bt 4 Mea Uy
bending . Vs W4
w, %‘ +0c; +dc,d +16d? 4+ 2nde,
2. Internal rectangular Column biaxial ( 5
i e
bending p=1+18 22| + e.
Wb ) "o,
3. Rectangular Edge Column: axis of _ Uy
bending parallel to slab edge, g
eccentricity is towards interior.
4. Rectangular Edge Column: bending g Meg Uy
about both the axes, eccentricity . Ve W
perpendicular to slab edge is towards w, = %‘ +€Cy +4Cod + 16d7 + 2arlc,
exterior.
5. Rectangular Edge Column: bending .
about both the axes, eccentricity Uy
perpendicular to slab edge is towards W, = E, rec,+ded +8d° + nde,
interior. 4 i =
6. Rectangular Corner Column,
eccentricity is towards interior - o
3
7. Rectangular Corner Column, o i Mea . Ui
eccentricity is towards exterior Ve W
w, = “? + C4Ca + 4Cad + 16d? + 2udc,
8. Interior Circular column e
B =1+06r
D+ 4d
9. Circular edge or corner column No information in the code.

The shear resistance of the slab (without shear reinforcement) at the basic control section is given by
V_Rd,c=(0.18/y_c)k(100*p *fck)¥/3*(u1*d) , the value of p, is assumed to be 0.02.

Vea,© = (0.035k32Fck¥?) (ul« d)

*V_Ed <V_Rd,c : sectionis safe in punching shear
*V_Ed >V_Rd,c : provide shear reinforcement.
= (v_Ed-0.75*%v_Rd_c)*(ul*d) / (1.5*d*fywd_ef)

Asw/sr

http://en.midasuser.com
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Procedure

[Punching Shear Check(By Stress)]

In these methods (The Stress Method), the Shear force along the critical sectionis taken and divided by the
effective depth to calculate shear stress.
Therefore there is no need to calculate B (Beta), to consider moment transferred to the column.

o

ny

Division in
G pans

® o |

(There are 4 plate elements intersecting at nodes. The nodes are marked by nomenclature of Grid Lines. As the
center node is denoted by B2, B on x-Axis and 2 on Y-Axis)

When slab is defined as the plate element, the program calculated stresses only at the nodes, in the analysis. So
we have the stresses at B1, B2, C2 etc. (see the figure above) are calculated by the program.

Case 1 - To calculate stresses at the critical section that is ul in the given figure, for example we take the point P
in the figure which lies in a straight line. The stress at B1 and B2 are known. The values at these nodes are
interpolated linearly to find the stress at point P .

Case 2- Now if the point lies in the curve such as the point Q, then the software will divide the curve into 6 parts.

At each point such as Q a tangent which intersects B1-B2 and C2-B2.The value of stressesat T and V are

determined by linear interpolation of stresses which are known at for T (at B1 and B2) and for V (at C2 and B2).
After knowing stresses at T and V the stress at Q is determined by linear interpolation of stressesat T and V. 49
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Procedure (Method 1: Average by elements.)

. In this method the stresses at all the critical points is determined. The critical points divide the critical section
[Punching Shear Check(By Stress)] into segments. The average value for all these segments is determined by dividing the stresses at the two ends
of the segment by 2. After determining the average value for each segment, the maximum average value
from all of the segments is reported as the Stress value for the critical Section.

®

Segment

0
® ©

a,b are stresses at the segment ends.
Average value for the segment will be (a+b)/2, and such average value for each segment is determined.

50
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Procedure

[Punching Shear Check(By Stress)]

(Method 2: Average by Side)

In this method stresses at all critical points is determined and then average stress value is calculated by weighted
mean.

To calculate weighted mean, For example we have 4 critical points a, b, c, d.

Stress 12
/ 1 - Stress at critical points: For example at ‘a’ its 9

9 - Average of the segment: For example in ‘a’ and ‘b’ its
(15+9)/2=12
- Distance Between the critical points: For example
between ‘@’ and ‘b’ its 8
- Final Stress = (12 * 8 + 17 * 10 + 15 * 6)/ (8+10+6), which
is the weighted average.

Distance

A
We divide the Critical section into 4 sides as shown in figure.

The weighted mean value for each side is determined and then
the maximum value out of the 4 sides A, B, C, D is reported as
the stress value. D B

C
51
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4-Slab/Wall Design

Tr nu

Procedure

1) Go to Design Parameter

2) Click on Slab Serviceability
Parameters

3) Click on Select ALL
4) Click on Apply

Tree Menu Task Pane

General Steel Concrete SRC Cold Forn

Slab Serviceability Parameters -~
Option
© Add/Replace Delete

Selection Type
All © By Selection

Slab Serviceability Parameters

Exposure Class

Class pin] -

Stress Parameters
k1 0.8 k2 0.45
k3 08 k4 0.9

Crack Control

Frequent

0.0004

1@ Quasi-permanent
Lirnit 0.0003 m

Quasi-permanent Deflection Ctrl

L /500
OL/250

User : Lf 250
Characteristic Deflection Control

Limit : L/ 250

Deflection Amplification Factor

Close
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4-Slab/Wall Design

Procedure

1) Go to Design Parameter
2) Serviceability Load

Combination Type Meshed Design

3) Click on OK
4) Click on Close

Serviceability Load Combination Type

Serviceability

cLCB1
cLCB2
cLCB3
cLCB4
cLCB5
cLCB8
cLCB?
cLCES8
cLCBS
cLCB10
cLCBN
cLCB12
cLCB13

—®

Serviceability Load Combination Type
Slab/Wall/Shell Load Combinations
yn Criteria for Rebars
Shell Re

Quasi-permanent

Column Location

cLCB28 Slab Serviceability Parameters

Frequent

cLCB23
cLCB24
cLCB25
cLCB26
cLCB27

Characteristic

cLCB14
cLCB15
cLCB16
cLCB17

~I SO0
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4-Slab/Wall Design

Procedure

* Project Structure Node/Ele t B y Load Analysi R Pushover Design Tree Menu Task Pane
1) Go to Slab Design - &= ' : = Qe ! Yl Cesion

2) Click on Slab Serviceability
Checking

3) Select Avg Nodal
4) Select Stress Checking
5) Click on Apply

Stab Serviceability Checking ~ | [

Load Combinations
ALL COMBINATION v

Element \ca ‘0O Avg. Nodal I
MIDAS GEN NX

POST-PROCESSOR

i £
© Element Width 1
Z X
Top Bottom © Both
O Dir. 1 Dir. 2
.58553e+00
¥ + .18966e+00
3 + : Type of Display
¥
Contour |88 ] Legend
HHH Bk Values |
E: 3 s 0
f it © Stress Checking
Crack control
Deflection
© Concrete

Position:

Top & Bot

Smoothing: Reinforcement

Element (Avg.Nodal)

Component:

Direction 1

Stress Checking: Value O Ratio

Concrete

ALL COMBINA- Design Resuit

MAX )

MIN
FILE: STEP 1 DE-
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4-Slab/Wall Design

Procedure
Design Tree Menu  Task Pane [

1) Select the Avg Nodal : : ' | © BB W
2) Click on Crack Control > |
3) Check on Value
4) Click on Apply

Design

Slab Serviceability Checking

Load Combinations
ALL COMBINATION v Qﬂ

MIDAS GEN NX
POST-PROCESSOR

SLAB KING 0
2 Elemenh\y C O Avg. Nodal I

4.58413e-04
07483e-04 © Element Width 1
3.56554¢-04
)5625¢-04

4696e-04 Top Bottom  © Both

2.037€7e-04

O Dir. 1 Dir. 2

Type of Display
)
= Legend

Values f[:}

Contour

e Stress Checking
© Crack control
Deflection
Position:
Top & Bot

Smoothing:

Element (Avg.Nodal) O Crack Width Min As
Component:
Direction 1

Crack Control: Rebar Spacing Rebar Dia

Crack Width

ALL COMBINA- ‘e .
L O T D Value Ratio

MIN : 93
FILE: STEP 1 DE~

Design Result
DATE: 04/22/2026

UNIT: m
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4-Slab/Wall Design

Procedure

1) Click on Deflection
2) CIle on Apply Meshed Design

Design Tree Menu  Task Pane

Design

i
0

Flexural =
Slab Serviceability Checking

Load Combinations

ALL COMBINATION v

-7.11133¢-03

-£.45706e-03

Type of Display

& Contour Legend

Values

Stress Checking

o Crack control
flection
Position:

Top & Bot

Smoothing:

© Uncracked Cracked
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1 Assuming as uncracked section

calculating o_conc, o_steel
Procedure o_conc=MY/i

o_steel =(MY/l) * n

[Stress Checking] Note.
for uncracked section, 'n' for Long-term is used.
'n' value is determined from the 'Modify Concrete Materials' dialog.
2 Verification for uncracked section
Concrete stress
When 'c_conc > fctm, fl'---> ok
When 'o_conc < fctm,fl'---> Assuming as cracked section and verifi
cation for cracked section is required.
Rebar stress
When 'o_steel > k3*fyk' ---> ok
When 'c_steel < k3*fyk' ---> NG
Note.
for rebar verification, 'k3*fyk' is always applied regardless the SLS load combination type.
This has been determined with CSP when we implem
ent EC2 SLS Design in V721.
3 Verification for cracked section (if required)
Recalculating concrete and reinforcement stress using lcr: I, =A4,(d-d)2n+ %bdﬁ
Note.
n=Es/ Ec
For the verification of cracked section, n for short-term load and n
dc . .
for long-term load is differently applied.
d n for short-term: Live Load (of Characteristic LCB & Frequent LCB) and miscellaneous loads
MNeutral axis n for long-term: Dead Load and Live Load (of quasi-permanent LCB)
® . i ~AE, + J(AE)2+2bAEE, d

d

C

bE (Designer's guide 1992-2, p. 227-228)

ceff

Concrete stress
When 'c_conc > k1*fck'---> OK
When 'c_conc < k1*fck'---> NG
Rebar stress
When 'o_steel > k3*fyk' ---> OK
When 'c_steel < k3*fyk' ---> NG
Note.
for concrete verification, 'k1*fyk' is always applied regardless the SLS load combination type.
This has been determined with CSP when we implement EC2 SLS Design in V721. 57
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4-Slab/Wall Design

Procedure

[Crack Control]

Crack width

Wk = Sr,max (Ssm _Scm)

eq(7.8)in EC2-1-1:04
c —k Joer (I+a p )

e —g = | pra © 50600

sm cm ES ES

p =(4+&%4 ")/ 4

peff s 1 p ceff Where, Ap' is considered as zero since it is area of tendon.

Min As

Where, os is a lower value to satisfy the crack width limits according to the

As min — kckf;t effAct /Gs
’ " max bar size (Table 7.2N) and spacing (Table 7.3N).

Rebar Spacing
Refer to the table 7.3N (Maximum bar spacing for crack control).

Steel stress Maximum bar spacing [mm]
[MPa] w,=0.4 mm wi,=0,3 mm w,=0,2 mm
160 300 300 200
200 300 250 150
240 250 200 100
280 200 150 50
320 150 100 -
360 100 50
Rebar Dia.
* kchcr
0 =0(/, /129 T e (7.6N) i Ec2-1-1:04

58
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4-Slab/Wall Design

Procedure

1) Click on Activate ALL
2) Go to RC Design e

3) Go to Concrete Code Design gl st
4) Click on Wall Design

5) Select the WID 2 as Shown
6) Click on Graphic

T o

Code : EC2:04 NTC2018 Unit kN , m 2, ~ & Pim & Pint Al 5] Close [ Save
Wall ID + Sto
Sorted by o . 1. Design Condition
© Wall 1D (WID) Design Code Euracode2 04 £ NTC2018 Unit System KN, m
Wall ID 2 (Wall Mark . wh0002)
wo [ e [ o [ ok o] | o
Story Lw ‘ HTw hw | fyw J Material Diata fox = 30000, #yk = 280000, fyw = 280000 KPa i
e whi0001 300000 | 280000 | Wall Dim. (Length*Thi) : 3%0.2 m .
°1F 2 0000 3.0000 0.2000 280000 N Vertical Rebar D2 @100 (AsY = 0.00226 miim) = ;T |
NS = 2 Axial and Moments Capacity Pl LA L) LAl i) L AT
1F 3.0000 3.0000 | 0.2000 | 230000
Concentric Max. Axial Load N Rdmax = 138165 kN
3 w0003 300000 | 280000
[mj M yLCB: 11, POS: 1) Z(LCB: 11,POS: 1)
1F 20000 | 30000 | 02000 | 280000
[ Wh0004 30000.0 | 280000 - HE e weee s
G 30000 | 30000 | 02000 | 280000 | e E=es 2 oeeee
MN.Ed/NRd 2129 > 1.000 NG 0.000 < 1.000 oK
5 w0005 30000.0 | 280000
F | " 50000 | 30000 | 02000 | ze0000 | " HEam e oaeeee
1 MR (kN-m) 628648 0.00000
6 r WM[_IUOG Sy || oty | HM MEd/ MRd 2.089 > 1.000 NG 0.000 < 1.000 oK
1F 80000 | 30000 | 02000 | 280000
| w0007 300000 | 280000 |
1F 50000 | 30000 | 02000 | 280000 |
R
AR EEEREREEE]
3. Shear Capacity
Connect Model View Applied Shear Force VEd =739.032kN (Load Combination - 10
Shear Ratio by Conc V.EdV Rdc =739.032/000000= 0.0000
Select All Unselect All Re-calculation Shear Rabio by V Rds V.EdV Rds =738.032/774473= 0.98542
N Shear Ratio by V Rdmax VEdV Rdmax  =739.032/243000= 03041
B sunman- | o> [ VEWRs  -osee<ises. . ox
Draw PM Curve. Update Rebar (Asw-H_req =0.00125 mim. D10 @120)
Close 5 9
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