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Step

008 Introduction of Meshed Slab / Wall Design Automesh and slab / wall design tutorial

In Gen 2010 (v1.1), meshed slab and wall design has been newly implemented. The following design features as per EN1992-1-1:2004 are now

available in midas Gen.

Element type Member type ULS (Ultimate Limit State) Design SLS (Serviceability Limit State) Design

Bending without axial force Stress Limitation
Beam element Beam, Column Bending with axial force Crack Control
Shear Deflection Control
Wall element Wall Bending with axial force i
Shear
. Stress Limitation (considering cracked moment)
Slab Flexural design (Wood-Armer moment) Crack Control

Punching shear checking

Plate element Deflection Control (Uncracked, Cracked)

Wall In-plane Stress -

This tutorial has been provided to explain how to perform meshed slab and wall design. For this reason, the procedure for general frame
design process were not included. For the users who are not familiar with the general design features of midas Gen, it is recommended to
review “RC Design as per EN1992-1-1:2004” and “Seismic Design for Reinforced Concrete Building” tutorial before going through this

tutorial.
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Step

OO Usage T|p [ TaSk Pane ] Automesh and slab / wall design tutorial

Task Pane o x Using the task pane, we can display work procedure, required input items and optional input items for
@ @ (3 | User Define ) each analysis and design case. Using the User Defined Task Pane, the user can create a Task Pane
manually.
m . For the meshed slab wall design feature, TDF file was provided with the tutorial model files for the

user’s convenience. In order to import the User Defined Task Pane, please follow the procedure below.
Load Combination

Load Combination 1. Go to Task Pane tab in the left panel of the midas Gen window.
Serviceabily LCE type 2. Click [Task Pane] text from the drop down menu.

Meshed Slab wall LCB 3. Click [Import User Defined Page].

Serviceabilty Parameters 4. Select “slab desig.tpd” file and click [Open] button.

Cesign Criteria for Rebars

SIEh DESigI‘I . © Gen 2010 - [A 21 - [Model View]

R e Arolyss  Bemits Design Mode Query Took  Window  Help

T TG0k | Wk | Sotlarert | Feeul

Slab Flexural Design
Slab Flexural Checking

3 Freuant,.. [ CRIAED | UCSIwcs | W Con | el pLTics | Elrnens [Froparty | Botias | tugs | Lo
PEL e e g 9] NS R B A B
Y1 Y- YT U 5G A E g a L - i[BlA @

B radcivien | s x

slab shear Checking o e b = “\
Slab Serviceability Checking ESr @ © (& |[Taskbare -
.
" Recent Projects...

Cracked Section Analysis finalysis

Maore Projects...

User Define

Cracked Section Analysis Control

Open Projects, .,

Perform cracked section analysis

B4R BB P45 e 2000 Fhiest t QOS5

Open PIx]
Lookire [ 59 Slab Design Final -« @&k E-
Wall Design .
Wall Design
Wall Checking
File riame: [slab design tpd Open
Files of type:  [User Defined TaskPane Fies [*tpd] - Cancel
[L——— ax
>
[T T Command Message f Frarss Wessmps | el | i
Nerel 00,00 0,0,0 T =llm =] 2] vl I3z =
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Step

0I0F Overview
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Automesh and slab / wall design tutorial

Sectional Elevation
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Step

0[0F Details of the building (1)

Applied Code

Eurocode-1:2005

Materials

* Beam : Concrete Grade C25/30
* Column: Concrete Grade C30/37

Automesh and slab / wall design tutorial

Girder Section

http://en.midasuser.com

Designation Story Section ID SECLL DA ESEn
(mm)
Girder 1~5F 1 500 x 400
Column Section
: . Section Numbe| Section Dimension
Designation Story
r (mm)
Column 1~5F 2 400 x 400

Wall Thickness

i i : Thick
Designation Story Thickness ID ICKNESS
(mm)
1:0.2 1~-5F 1 200
2:0.25 Story 2 250

Midas Information Technology Co., Ltd.
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Step

0[0F Details of the building (2)

Applied Load

Automesh and slab / wall design tutorial

Details

Dead Load Self Weight Weight Density: 1 kKN/m?
: Shopping areas : 4.0 kN/m?
Live Load Pressure Load Office areas - 2.0 kN/m?
Wind Load X-dir./ Y-di. Eurocode-1(2005)
Terrain Category : Il
Eurocode-8(2004)
Earthquake Load X-dir./ Y~dir. Spectrum Parameters: TYPE 1

Ground Type : B
Importance Factor : 1.0

http://en.midasuser.com
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Step

01 1_1'Opening the pre_generated mOdeI flle Automesh and slab / wall design tutorial

Open

Open the pre-generated model Laak in: |@Flat Slab ﬂ i cF ER-

file. o

@ File> Open Project...

@ sclect “flat slab.mgb”.

® Click [Open] button.

File name: |f|at slab, rgh
Files of type: [ MIDAS/Gen Files [* mab] Ea Cancel

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



http://en.midasuser.com/

Step

01 1_2 AUtO_meSh planar area (1) Automesh and slab / wall design tutorial

Procedure [ Fle Edt Vew Model Load Analysis Resubs Design Mode Query Took Window Help - a@x

i Frequentl.. | Grid/Snap | UCSIGCS | View Con... | Activation | § Wizard | Node  Element | Property | BCjMass | Stage | Load | Buling | Mesh | Settlement | Result | Query

Generate meshed elements for slabs D FaEr v e P D E g e G TR H S
SpeC|fy meshed area for auto- DS X 0 B RN },}&@ ® B0 5 @ § smssnosasss B eszezzmsearoas D240 0 gy @
. . ree Menu x B Model view o B
meshing (Line elements method). = — WA XN il

0 M (0] d el > MeS h > [auto-mesh Planar area =] | Plane | valume |

- i ~ 3 Foints
Auto-mesh Planar Area O - \e, -

/4
[Z\Qu w293 297 299 302 303 305 3

T e Quad+ Triangle - Z Position B
Method : Line Elements B\ il

—

Inclide Interior Nodes

@ Auko O User
[¥ Include Interior Lines

H @ oade CUser [ [sdect  Unseect
Type : Qu ad + T”ang I e [ Include Boundary Connectivity apply |

Mesh Size

& Length r\o 4uf5_ "

Mesh Size : Length : 0.5 m e
material |1 [1rczsso x|
Thickness Fme o

Material : 1:C25/30 N\_/

Thickness : 1:0.2000 ——_ /4

- —
sl |

@ ©¢ ®© ©

o=
-
t
¥
e
&
©
[=
B
=
B
o
@
|

¥ subdivide Source Line Elem. :;
@ tpply close &
® Domain: 1 A
Massags Window nx
a SeIeCt “Select by Plane” @| Your maintenance period remains 354 day(s).
@ Se|eCt “XY Plane” Tres Menu W 2y—l—l—]‘\cummanﬂMe:sasage Analysis Message JLel | |
For Help, press F1 Node-2025 | U: -1, 17, 3 §-1,17,3 [ =l =1 42 2llloore~] EIM =i T2 =
@ Click edge of the ‘Roof’

to select ‘Roof’ as a picture
Iso View

@ ciick [Apply]

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

01

1-2. Auto-mesh planar area (2)

Automesh and slab / wall design tutorial

Procedure

Generate meshed elements for walls

m Fle Edit Wew Model Load Analysis Results Design  Mode Query Tools  Window Help

EFrequentI.‘.|GridISnap UZSECS | View Con.,. | Ackivation Wizard | Mode EIement|PrDDsrty BC/Mass | Stage | Load | Building | Mesh | Settlement | Result | Query

Specify meshed area for auto-
meshing (Line elements method).

el

iz 1 B B " L

w10 R T g e T R g % %R

iDEE X

kg R LHACAFED G BY DS G| §

e &, S5a3tos599

- H5[E] 6 E g @

Tree Menu ax

Mesh ‘

=

‘Autn—mash Planar Area

1 model view |

Select Identity

(X

1 All R I P
@ Click > “Select elements by : |t | v | e |
. - T Mesher [~ Mod
Identlfy Method  |Planar Elements =2 =
i I Elements  [S5odtessss
[ssemesses
Type Quad+Triangle - SERE TR ¢
| - Add I
@ SE|eCt uwa"” > [Ad d] [~ Mesh Inner Domain ‘::E:Snt Tre2 %
v Inchide Interior Modes BEAM Delete

© Click [Close]

v Auko 7 User

| Include Interior Lines

v Auko 7 User

Iv Include Boundary Conneckivity

IMesh Size
e @ Length (" Diw, [0.5 m
Click [Activation] —

Element Tvpe

e PLATE
@Y/ |FLANE STRAIN

) [~ Multiple

PLAME STRESS

Replace
e Intersect

> [Activate] e [ [ =] ]
Thickness '1_ 1:0.2000 + J %ﬁ
Domain

Name |2 J

I Delete Boundary Line Elem,

=
-
t
¥
e
a
B
B
@
@
&
s
&
&

http://en.midasuser.com

W subdivide Boundary Line Elem. ‘%.
+
Message \Windaw 3 x
| >
Tree Menu | Task Pane ", Command Message Analysiz Message | 4 gild|
For Help, press F1 Mode-4 U1, 17,3 @ 1,17, 3 |kN j |m j ‘ | | rone v | | 7 | ‘G.’ 2 3:

Midas Information Technology Co., Ltd.
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Step

01 1_2 AUtO_meSh planar area (3) Automesh and slab / wall design tutorial

Procedure ﬁ File Edit Yiew Model Load Analysis Results Design  Mode Query Tools  Window Help L ax

Freguentl... Gr\dp’Snap‘UCS,l’GCS View Con.., | Ackivation Wizard | Made E\ement‘Property BC/Mass | Stage | Load | Bulding | Mesh | Settlement | Result | Query

Generate meshed elements with ]  «/[Fe[7][7]x % e s G ELF SRS
opening IDEHE - EBRigEE IEEAE06I B BE A6 - & TN
Specify meshed area for auto- — Tresfen 8 X 4 T Model view

H Mesh Define User Coordinate System-(Model View)
meshing (Nodes method). !
[ato-mesh Planar area ~] J Three Angles | Mamed Plane | UCS by UCS | Named UCS |
%-¥ Plane X-ZPlane | y-ZPlane | Three Points |
0 MOdel > Mesher ejnurdinalaa
) Method  |Planar Elements A {"Origin /38, 4.0 m o,
User Coordinate System > | ‘ %
Rotation Angle Dign's]
Type Quadrilateral - . ’—Zl - dngle
X_Z Plan Angle @ |0 =| [deg] LT %
[ Mesh Innet Domain
v Include Intetior Nodes
& duto  User ’— [~ Activate UCS Plane [~ Change Vew Direction
g Or|g|n . 39 4 0 I Include Interior Lines ez CurremUCSl e | Apoly | gz |
. y Ty g
)t ) ser Define Grids-(Model View)

CIICk : [Apply] > [Close] W Include Boundary Connectivicy Boint Grid M_ine Grid |
Mesh Size Grid Spaces
@ Length " Dk, |0.5 Gl e dx . dy ’wi o
H Property ‘
9 MOdeI > Grlds > Element Type Plate - J Medel Boundary
H H H Material r 1: C25(30 = J 004914814 m [~ &pply To Grid Boundary
Define Point Grids _ ,
Thickness |1 [tro.zoo0 <] .|
ok | _ pply | Close
Domain

Name ’37 J M

-
—_
%
¥
i
3
®
B
@
®
&
[
i
@
&l

@ dx, dy:1,1

[ Delete Boundary Line Elem,

&
. bdivvich dary Line Elem,
Cllck [Apply] > [ClOSG] v Subdivide Boundary Line Elem '{"
Apply Close &
Message Window o x
¥our maintenance period remains 354 dayis).
| =
Tree Menu | Task Pane I € d M A Anabysis b i |K |
Create Elements Tane! ui-7, 9,0 Gi32,4,9 [k jlm ﬂ ‘ ‘ ‘ none »| |2 ‘ "? [z =

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



http://en.midasuser.com/

Step

01 1-2. Auto-mesh planar area (2) Automesh and slab / wall design tutorial

Procedure n Eile Edit Wiew Model Load Analysis Results Design Mode Query Tools  Window Help -8 x

Frequentl.. Grid/Snap | UCSIGCS | View Con.., | Activation | Wizard | Node | Element ‘ Property | BC/Mass | Stage | Load | Buiding | Mesh | Settlement | Result | Guery |
Generate meshed elements for walls YAy B G O P |
Specify meshed area for auto- NEHE 2 - &R EkEE LEHE &G0 0 BY DE G T - 2 - e8] 0 g @
meshing (Line elements method). Tree Manu BX 4 T Model View | box |

@ Model > Mesh > | Mash |
auto-mesh Planar Area ﬂ J

Mesher

IMathﬂd Nodes hd
|r 221, 6619, 6820, 6621, 6522, 13, 4
. Type Quad+Triangle A
@ \jethod : Nodes 9|

[ Mesh Inner Damain
[¥ Include Interiar Nodes

o auto © User
[v Include Interior Lines

© Draw as a picture below. o

v Include Boundary Connectivity

Auto-mesh Planar Area 1

Mesh Size
@ Type : Quad + Triangle el““mth Com s
Property
‘ Element Type Plate > J
@I material [ [1iczsgso v
Thickness IZ_WJ

| Damain
el Name ,37 J
@ Materlal . 1: C30/37 [~ Delete Boundary Line Elem,

v subdivide Boundary Line Elem.

Thickness : 1:0.2500 ew e

@ Mesh Size Length: 0.5m

it s @I IF it ¢ 0085

@ Domain >Name : ‘2’

Message Window

@ Click [Apply] > [Close]

|>>
Tree Menu | Task Pane | " Command Message .v{ Analysis Message

For Help, press F1

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

Ol 1-2. Auto-mesh plan ar area (2) Automesh and slab / wall design tutorial

Procedure

a File Edit Wiew Model Load Analysis Results Design  Mode Cuery Tools  Window Help -
Gen erate meShed elem ents for Wal IS Frequentl... Grid/Snap | UCSIGES | Wiew Con, ., | Activation | i Wizard | Mode | Element | Property | BC/Mass | Stage | Load | Building | Mesh | Settlement | Result | Query |
Specify meshed area for auto- A AR T e G L T e T B
meshing (Line elements method). DS X D - | S[E 0 E # Ll ® B DS A& § s = g, ssvatosses S

Tree Menu 1 X 4 & Model View o
Mesh ‘

@ M (0] d el > Mes h > IAutD-mesh Flanar Area j J
eshet ———————
AUtO-m eSh Plan ar Area oMEthDd IP\anar Elements 'I

|ssaatossas

Method : Planar Elements Te  [ouadiTiande ]

[~ Mesh Inner Domain
v Include Interior Nodes

(2) Type : Quad + Triangle Goam Cuer [

¥ Include Interior Lines

Mesh Size : Length : 0.5 m p‘j - :”’J —
Material : 1:C30/37

Mesh Size
. @ Length " Div, |0.5 i
Thickness : 1:0.2500 R »
rProperty ———————————
e'lement Type IPIate - J
“aterial Il_ll: C25130 -« J
Thickness IE_IWJ

Click ‘Select by window’

—Domain

eame |4 J
Select as a p | Ctu re [~ Delete Boundary Line Elem,

| Subdivide Boundary Line Elem.

o Apply I Close

£+ R P Rdrw 2@ Faiest t [Ooss0;

Domain >Name : ‘3’

IMessage Window a

Cllck [Apply] [Warning] Elements 10564 & 10473 are overlapped at the same location.

[Warning] Elements 10565 & 10454 are overlapped at the same location.
[Warning] Elements 10566 & L0467 are overlapped at the same location.
The project will be saved by the auto-save feature.

@ @ © ©

k3] 5

3]

>
Tree Menu ‘ Task Pane | A[AT** ]\ c i Analysis 7 1K |
Far Help, press F1 MNone! ;& 3 5 G 47,9, 3 |kN ;I Im LI ﬂﬂ ﬂlnonz - il EJ’ I 2 3:

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

Ol 1-2. Auto-mesh plan ar area (2) Automesh and slab / wall design tutorial

Procedure I |
:a File Edit “iew Model Load Analysis Results  Design  Mode ©Query Tools  Window Help -8

Gen erate mes h ed eI em entS f0r Wal IS idfSnap ‘ UCS/EES | Wiew Con... | Activation | ‘ Wizard | Hode Element | Property | BCfMass | Stage | Load | Buiding | Mesh | Settlement | Result | Query |
Specify meshed area for auto- [l e # PN T e T O

) ) DEEI X2 - SRR CED G BY B NG o G, o i AelB] 0 4 4
meshing (Line elements method). e ol sx
Mesh ‘ @1
IAuto—mEsh Planat Area ;IJ &)
@ Method : Planar Elements al
~Mesher ———————————
odetmd [rr— [~
5596E05599 -
. =
(2 Type : Quad + Triangle Tooe  JQukTrenge 2 t
I~ Mesh Inner Domain ¥
H . . V¥ Includs Interior Modes
Mesh Size : Length: 0.5 m . -
1 . . v Include Interior Lines +
Material : 1:C30/37 ot —— =
Thickness : 1: 0.2500 W Includz Boundary Connectiviky @
. ¢ . y Mesh Size =
© Click ‘Select by window C e Cov 5 3
Property ———— —
(E\er:entywne Plate - J ;f
H aerial |1 [nczsiEo ] L >
O sciectas a picture e‘mmss ol o b
Darmain e ;E
@ . ’7Name & J El
Domain >
| Delete Boundary Line Elem. Q
Nam e: ‘4! | Subdivide Boundary Line Elem. 'E.
' e Apply I Close I &
@ Click [Apply] > [Close]
Message Window o x
£
Tree Menu | Task Pane | TA[ A [M] command Message /i Analysis Meszage [

Ll | b
For Help, press F1 Mone! Ui-9,3,2 G:30,6,3 e Y e R D = =

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

02 2_1 Pl’eSSU re Ioads (1) Automesh and slab / wall design tutorial

Procedure ﬂ File Edit Yiew Model Load Analysis Results Design Mode Query Tools  Window Help L 8x

i Frequentl.. Gridf{Snap | LUZS)GCS | Wiew Cr, \ ctivation ‘Wizard | Mode | Element ‘ Properky | BCfMass | Stage | Load | Building | Mesh | Settlement | Result | Cuery
Apply floor loads. o 4 g e [7]7]3 2l 14 o 18 i i G E A T B gD 2
DX - -Iélﬁiq"ﬁl%élﬁﬁa%@@@\i}j\%%&@|§z494msasz + B se00tontss Y
Tree Menu 3 X <1_B Model ¥iew l Px

G CIICk ‘Activate A", '?3 Mode | Element | Boundary | Mass Luadl
Toggle off ‘Point Grid’ Prose Losds =l

Load Case Mame

4 ) — T
| Load Group Mame
(2) Tree Menu > Work > T S—

Options

Domainl [1] > Double Click @ Add " Replsce O Delete
Element Types
|P|atep’P|ane Stress{Face] j

Pressure on Flate

Load > Pressure Loads

Load Case Name : LL

Selection @ + Element

Pressure Face : ’m
Direction 8 Local 2 -
Vector : ,7

Projection i, o)

Loads : P1 : -4.0kN/m?2 ecis

& Uniform  ( Linear

Direction : Local z e

@ ® © ©

4L B ke PAIIPEY e>t t (08

Shopping areas Q' T i
. . P3 [Mfm2
D1 : Areas in general retail shops e e

e Apply Close
Message Window a x
a CIICk [Apply] > [Close] The project will be saved by the auto-save feature.

I 5%
Tree Menu | Task Pane \ Command Message #,_Analysis Message [ 1K |
For Help, press FL Mode2748 | U 14,3537, 3, 13.34691 G 53,3537, 9346914, [k = |[m =] | 4l b fnone =] I =i 2 =

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

08 2-1. Pressure loads (2)

Automesh and slab / wall design tutorial

Procedure

Apply floor loads.

@ Tree Menu > Work >
Domainl [2] > Double Click

Load > Pressure Loads

Load Case Name : LL

Direction : Local z

@ © o ©

Loads : P1 : -2.0kN/m?2
Office areas

@

Click [Apply]

ﬂ' Flle Edit Yiew Model Load Analysis Results Design  Mode Query Tools  Window Help _Bx

I Frequentl . GridiSnap | UCSIGCS | Miew Con... | Activation | £

Wizard | Mode  Element ‘ Property | BCjMass | Stage | Load | Building | Mesh | Settlement | Result | Query |

L L G T R S

do g i g e w[Z]7] B 2
DEEX|2- -8R
Tree Menu a x

el LER A BT O BY

| Oy By ) @3] §F S9estes7an - G stedtol00zo - ixB]e BT

4 & Model view I

Mode | Element | Boundary | Mass  Load |

IPressure Loads ;I J

Load Case Mame

elrlu_ j‘ —I
Load Group Mame

“Default vl I
Options
f add " Replace (" Delete
Element Types

IVIP\ate)’Plane Stress{Face) ;I

~Pressure on Plate

Selection: ¢ Mode (¢ Element

Pressure Face : IFace #1 -
Jirection : ILDcaI z -

Vectar IU,D,U—
Projection @ & Ves % Ho
Loads

’7 @ Uniform € Linear
e F1 |-2.0 kMjmz
Pz |0 kNim

P |7 Khifms
P4 Khifms

6 Apply Close

=

Tres Menu | Task Pane |

b0 BB ki 2ddIF Fsiest t O 500

Message Windaw

==
[ AT+ T+ command Message f_ Analysis Message [

For Help, press F1

Ll | o
i =T =1 o] o frone =] [Tl MT = T2 =

Node-4 U:-30, 0, 4 5:9,0,0

http://en.midasuser.com
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Step

028 2-2.Building generation

Automesh and slab / wall design tutorial

Procedure

& — § Wizard | Node| st S
g i N0 eyl 1 f \G Ve
@ MOdeI > Bu”dlng > ‘ " : /@ Model view ‘
Building Generation ‘udngGeneraton |
Start Node Number  :[8625 ...

Start Element Number : [7721 e
=<

-~ Building Generation

. Number of Copies :| 3
@) Number of Copies : 4 Distance(Global 23
Material Inc, =
Column Section Inc, : [0 =]

Beam Section Inc, :|D 3

i . Brace Section Inc, Iré
@ Distance(Global z) : 3m e =

Operations - \
’V Add | 2 Delete

@ Operations : Click [Add] Coay [Pl [Vl [Co

@ Check off “Copy Node . -
Attl"ibutes” Optlon \ Building Generation Table |

I~ Copy Node Attributes _J
v Copy Element Attribute
v Copy Building Attribute

® ciick [Select All] icon @) 0

Close

23 | ]

@ Click [Apply]

Reading Story Shear Ratio - Static Analysis |
Reading Story Shear Ratio - Spectrum Analysis ~|
>>

AT E TP command Message /4 Analysis Message [

4 »
| MNode-7542 Ui 56, 14.16667, 15 ' G: 56, 14.16667, 15 [ Sm~] ﬁlﬁlﬂ non v | 77|. =l -

Tree Menu

Far Help, press F1

(A

I~

http://en.midasuser.com
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Step

028 2-3. Automatic generation of the story data

Automesh and slab / wall design tutorial

Procedure

([ Fle Edit View Model Load

fnalysis Results Design Mode Query Toos Window Help

J w[]7]

idt/Snap| UCS/GCS | View C... | Activation]|

@B rrE

IR = [ e R = A

2 A4

@ Model > Building > Story

X ¢ /B Model view

Start Node Number :[B626 ...
@ cClick [Auto Generate Story Data] e
button Number of Copies  : [ =]
Distance(Global Z):[3~  m
Material Inc, B O |

Column Section Inc, m
Beam Section Inc, m
Brace Section Inc, [U_E
Wall Thickness Inc, @ [ﬁ?

Operations
‘ Modify Delete

Add
Copy | Dist.(m) | Mat | Col. |
4 3 0 0

© Click [OK]

O cClick [Close]

@ | >
Building Generation Table |
I~ Copy Node Attributes

- 8x
Wizard | Node  Element [broperty |'BC/Mass | Stage | Load | Buiding | Mesh | Settlement | Result| Query |
e GEAT R X RO l
EARAOBY 25 a8 ¢ G P
o b ox

Story Data iy

Ground Level %

=)

Name Level(m) Height{m) Dial:lll?:]argm = -

Roof 15.00 0.00 Consider o

5F 12.00 3.00 Consider t

4 5.00 3,00 Consider ¥

aF 6.00 3.00 Consider

2F 3.00 3.00 Consider L

1F 0.00 3.00 Do not consider g

| %
eﬂ Story 4 Wind £ Selsmic 1K

£ GG Gienorata St

—— =

S Automatic Generation of Story Data

 Copy Element Attribute _I Unselected List Selected List
v Copy Building Attribute __] Mo | Leval [~ Mo [ Mame | Level [ Height[
@ 2 05 1 1F 3
Merging Tolerance | 3 1 7 3 3
o _|_a R S ' T
Apply Llose
4 25 ~ | |& o 2 3
3 35 31 Roof 15 ]
g 4
10 45
11 [
12 55
14 65
15 1
16 15
17 §
18 85
20 95 ¥
w v Include Accidental Eccentricity \ % of Plan Dimension
Reading Story Shear Ratio - Static Analysis
Reading Story Shear Ratio - Spectrum Analysis E ﬂl
>
Tree Menu | Task Pane | [ “T* 0 T\ command Message £ Analysis Message [

For Help, press F1

Node-7542 U: 56, 14.16667, 15

G: 56, 14.16667, 15

o | 2
S| e S Y | e ) = |

http://en.midasuser.com

Midas Information Technology Co., Ltd.


http://en.midasuser.com/

Step

0028 2-4. Active identity

Automesh and slab / wall design tutorial

Procedure

@ View > Activities >

Active |dentity

ACtIVE Identlty i Current UCSe- Story
Start Node Number —:[8625 .|  Mamed Plane " Group o
Start Element Number : [7721 .|  Boundary Group ¢ Load Group S
- Building Generation —————————  Member [
. MNumber of Copies :]4 3: I
@) C|ICk . StO I’y > 4F Distance(Global Z):|3 %E
Material Inc, ;o 3
Column Section Inc, :[0 =] Foof
Beam Section Inc, :J0 =
H I H Brace Section | o 2=
©® Click : [Active] > [Close] eettone ol 3_ ¢
Wall Thickness Inc, [0 = b
0 " Floor ¢ +Above ¢ +Below & +Both -
perations
‘A Add | M°d“y Delele 9 Activated abject only ©
Copy Dlsl (m) | Mat | Cul Active | Active + | Inactive + |
Active all Close |
&
Building Generation Table | ;.
I~ Copy Node Atrributes =l =)
v Copy Element Attribute I= =
v Copy Building Attribute F|
Merging Tolerance | =
__foply | Close | 3
ANindow v
Reading Story Shear Ratio - Static Analysis e
Reading Story Shear Ratio - Spectrum Analysis v
2>
ask Pane AT TP ]\ command Message /4 Analysis Message [ o | _J
For Help, press F1 | Node-7542 | U: 56, 14.16667, 15 | G: 56, 14.16667, 15 T L Tm <] JI Jl non v | |. 2 2
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Step
02 2_5 Defl ne su b_d O mai n Automesh and slab / wall design tutorial

Procedure T TV e e
I B H

i Wizard | Node | Elem

Define sub-domain for design 2 g @) U[E DEaB
Reinforcement direction can
be specified by sub-domains.

Define Sub-Domain

~Domain &
. Name 1 1| [
@ Model > Domain > e T P
. . Material Cao -
Define Sub-Domain Thckmess D0 3
- Sub-Domain—— ¥
Name 21
Member Type lS\ab—'l y
@ Click : [2] HeharDir.(CCW)ie £
Dir, 1:Angle from Global % [T =] teeg]
Dir B:éngle from Dir, 1 [T3 ~ | [deg]
W Lse Madel Thickness |7 -
©® Rebar Dir.(CCW) : Elsment Lis 3
agugtoa?sFeluuaz 14550 15419 1959 o
. . ; . B
Dir.1: 135, Dir.2: 135 fdd 3o Modity | Delets | e
e\lamel Type [ éAngle [Elem... | &
il Slab 090 .., &
] Tlab U112 S
@ Click : [Modify] > [Close] -
ﬁ
Close
Message Windaw
>>
Tree Menu | Task Pane | T[]\ Command Message /_Analysis Message ] L« 2l
For Help, press F1 Nane! U: 49.81045, -21.74424, 0 G: 49.81045, -21.74424,0 [N ~|[m | 4 ==
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Step

028 2-6. Wind loads

Automesh and slab / wall design tutorial

Procedure

@ Load > Lateral Loads >

Wind Loads > Click [Add] fana s x
Load Case [ Code Mame [ Description c\ Add

2 Model view

v e |
Modity ks
@ Load Case Name : WX —= "

Wind Load Code :

\! __
Eurocode-1(2005) el_lﬂ‘m
L J ) 3
® Wind Load Direction Factor : e Ce _eﬂ 3
Wind Load Code IWI :
H . H . Description | A
X-Dlr ) 1’ Y-Dlr ) 0 ~Wind Load Parameters ———————————————————————— 2
Terrain Category m
Friction Coefficient (Cfr) ID— r

g Fund, Basic Wind Yelocity (Vb.o) |26 [m/s]

C|ICk [Ap p Iy] Directional Factar (Cdir)

Seasonal Factar (Cseason)

Turbulence Factor (KI)

r
f

Building Height {h) -
@ Load Case Name : WY e Loet Deied
. . . |Windward(&=10) | Windward(4=1) | Leeward Coef,
Wind Load Direction Factor : s r 7

Lack of Correlation Factor
X'Dlr . 0 Y_D”- - 1 [F Autornatic  © User Defined |/
. . y .

Parameters for Mean Wind Yelocity (Vm)... |

Stuctural Factor (CsCd) 1 _I
@ . Load Evaluation Using Force Coefficient
ClICk [OK] ’—I';rce Coeflicient (C) 1

end Load Direction Factor (Scale Factar)
mmand J Analysis Message [ Iled |
)r‘ i ¥-Dir, [0 2-Fiot, [ KN

= None! U: 9130099, 48.72788, 0 G: 91.30099, 48.72788,0 |KN ~|[m ~| <
e C|ICk [CI OSG] ~ Additional Wind Loads —————————————————————

Story [ Add. %[ Add.-Y [ Add.-RZ | Add

Delete I
)
Wind Load Pron [ 0K Cance! é\y
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Step
02 2_7 Response SpeCtrum funCtionS Automesh and slab / wall design tutorial

Procedure

@ Load > Response Spectrum

Analysis Data > Response

Spectrum Functions body/Show

Delete

Cloge

9 C|ICk [Ad d] Column Section Inc,

Beam Section Inc,

;m

Brace Section Inc,

Wall Thickness Inc, m
© Click [Design Spectrum] ] o] o] |

Coj Dist.(m) | Mat, | Col.
4 3 0

@ Design Spectrum :
Eurocode-8(2004) o 5

Building Generation Table ]

¥ Copy Node Atributes =
v Copy Element Attribute _|

Add/Modify/Show Response Spectrum Functions

(5) Spectrum Type :

Function Name Spectral Data Typ ‘
H H EUHOZQUA = SIGN & Mormalized Accel, ¢ Acceleration ¢ Velocity " Displacement
Horizontal Design Spectrum e: - e
Importh: & Scale Factor | ‘ .00 "V'“':'J [~ X-axis log scale
, ~Damping Ratio- Spectrum Type : |Horizontal Design Spectr
Period | Spectral Datal ' | ¢~ Maximum Value |1 g [ w ™ Y-axis | I =
(@ | L s Ground Type : B S
) o P
@ C|ICk [O K] 0.1488 F @ Typel ¢ Type2 ¢ User Defined ‘
dsises \Sou Factor(8)| Tb | Tc f""
& o.1088 \\ 0.15
&
; o.0888 Ref, Peak Ground Acc, (AgR) [008 g
e CI k OK g o.0ese F— | Importance Factor (1) : T~
IC [ ] 5,{ 0.04s5 Viscous Damping Ratio (xi) :  [5 % ‘
0.0288 \ i
0.0083
0.01 Lo1 2.01 2.01 401 s.01 6.01 -] Max, Period : |6 (Sec)
i el & Period (ser, . 3005
1 )
@ C||Ck [CI Ose] Description [EDRO2004 H-DGN: G=B.5=1.20, Th=0.15, Tc=0,50, Td=2.00.AgR=0.08g, \o/mj | Cancel |_#ooly 6 EEneal
/=
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Step

02 2_8 Response SpeCtru m Ioad cases Automesh and slab / wall design tutorial

Procedure

@ Load > Response Spectrum

Model View

Analysis Data > Response e
Spectrum Load Cases Load Case Name: X

Direction : =Y e
I~ Auto-Search Angle N I
& Major  Ortho

Excitation Angle @ |0 = [deg]
9 Load CaSGS Name RX Scale Factor l];

Period Modification Factar @
Excitation Angle : 0 [
Modal Combination Control _|

ectrum Functions
ction Narme (Damping Ratio)

Check : EURO2004 H-Design I mEUROz004 H-DESIGN (0.05)

T~ &pply Damping Method
O CcClick [Add]
-

I~ Correction by Damping Ratio
Interpolation of Spectral Data
6 Load Cases Name RY |7(‘ Linear i« Lngamhm—|
[~ Accidental Eccentricity _|
Excitation Angle : 90 Raseripion i

i LoadCase | Diraction | Scale
> Click [Add]

Eigenvalue Analysis Control |X|

R BN
RY A 1

i~ Type of Analysis

* Eigen Yectors " Ritz vectars
o- - " Subspace Iteration
” jjratlunsi
add | Modify | Delete |
)} =
@ genvalue Analysis cnmmte N, [ Figen Yectors
H R 15| = [~ Sturm Sequence Check

Response Spectrumn Function
Murnber of Frequenties :

¢ Lanczos

® CcClick

[Eigenvalue Analysis control]

Number Of Frequencles 15 lTreeMem ask Pane. N AT TP T\ command Message /4 Analysis Message [

For Help, press F1 None! U: 115.6981, 95 Frequency range of interest
> CIle [OK] Search Fram : ID [cps]
To: IU— [cps]

Remove Eigenvalue Analysis Data | oK I Cancel

@ Click [Close]
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Step
028 2-9. Automatic generation of load combinations

Automesh and slab / wall design tutorial

Procedure

@ Results > Combinations >

Concrete Design >
Auto Generation

Select Design Code as
“Eurocode2:04”

> Click [OK]

> Click [Close]

© Perform Analysis

[ Fle Edt View Model Load Anabysis Resuts Design Mode Query Tooks Window Help

i Freque... | Grid/Snap| UCS/GCS View C... |Activation'

iB[8la 0B " =

i Wizard | Node  Element lPrUperty | BC/Mass | Stage | Load | Buiding | Mesh | Settlement | Result”| Query

f L G M X R g e P

Load Combinations

EE&@@@\, ¥ HE B¢ - &

Automatic Generation of Load Combi...

X

General | Steel Design Concrete Design ]SHC Design | Footing Design | ponion —
(~Load Combination List -Load Cases and Factors — EHigee |
No | Name | Active | Type | Description |'}, LoadCase | Factor 2 'wa SEIectinn ) ~
> 1[cLCBI [Stren  Add 1.4D + 1.5(1.00L). > |ousn | l.a4000 i) A e
2|cLCBZ Stren  Add 1.4D + 1.5(1,0LL) + 1.5(D.6)WX. |__JLL(sT) | 1.5000 Design Code :  [Eurocode2:04 N
3[cLCB3  Stren  Add 14D+ 1. * ! -
4lcLCB4 Stren  Add 1.4D + 1. 5(a7|_|_) il 5w>( ~Scale Up of Response Spectrum Load Cases—
S|cLCBS  Stren  Add 1.4D + 1.5(0.7LL) + 1.5WY Scale UpFactor: [T [RX
6|cLCBE Stren  Add 1.4D + 1.5(1.0LL) - 1.5(0.6)WX.
7|clcB? Sten  Add 1.4D + 1,5(1.0LL) - 1.5(0.B)WY -
6/cLCBE Stren  Add 1.4D + 1.5(0.7LL) - 1.5WX Modify
9cLCBI Stren  Add 1,40 + 1.5(0.7LL) - 1.5WY. Delete
10[cLCBID Stren  Add 1,00 + 1.0(0.3)L + 1.0(1L0)RX
11]cLCBI1 Sten  Add 1.0D + 1.0(0.3)L + 1.0(1.ORY -
12|cLCBI2 Stren  Add 1,00 + 1.0(0.3)L - 1.001.0RX
13|cLCBI3 Sten  Add 11,00+ 1.0(0.3)L - 1.0(1L.ORY
14|cLCB14 Servi  Add .00 + 1 - T L
15|cLCBIS Serv  Add + 1LOLL + D.EWK L
Us) (0l (el el 2 SULLIL 1~ Consider Orthogonal Effect
17|cLCBI7 Servi  Add SERY:1.0D + 1.0LL - 0.BWX ( v :
18/cLCBI8 Servi  Add 'SERV:1.0D + 1.OLL - OBWY — 280 Uashs Y
19|cLCBIS Servi  Add |SEAV:1.0D + 0.7LL + 1,0WX @l
20|cLCB20 [Servi  Add 0D + O.7LL + 1.0WY Moty
21|cLCB21 Servi  Add SEF . Fal R on
22|cLCB22 Servi  Add 'SERY:1.0D + 0.7LL - 1.0WY - Factors for variable actions
23|cLCB23 Servi  Add 'SERV:1.0D + 0.5LL v ; Psil Psil Psi2
o Live Load : 0.7 0.5 0.3
Copy | Import,.. Spread Sheet Form Wind Load : l‘gg— "02—‘ ,‘n‘_‘
File Name: [D'#Flat Slab¥flat slab,lcp Browse ] Make Load Combination Sheet Close Snow Load : [0.7 0.5 0.2
=% = Partial factors for actions -
BT ‘ Gamma_G : [1.4 Gamma-Q : [1.5
(-1 # Supports : 258 Wil
2 Type 1L 111111]
(=} % Static Loads e
-} [©)) Static Load Case 1 [DL ;] |
@ Self Weight [ 5Z=-1] | Message Window:
-} (D) Static Load Case 2 [LL ;] -
28 P Lovis 50 —
< | Ol =5
Tree Menu | Task Pane | [ A1 7] Command Message £ Analysis Message [
For Help, press F1 None! U: 7.70399, -79.72106, 0 G: 7.70399, -79.72106, 0 Ik'\I lIm =1 ) 4] »l|[ron=] 2 =/ EI
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Step

03 3-1. Column deSig n Automesh and slab / wall design tutorial

Procedure

2 Model View
Concrete Design Parameter> Concrete Desian Code
[f Analysis Control Data : Eurocodez:04 Unit: kN . m . . -
DeS | g n COd e ‘ Eigenvalue Analysis [ Type=Ei s ; Design Code : Eurocode?:0d -
= 8 Structures Sz by (o =Prnper1y‘ National Annex : |ltaly -
»° Nodes : 6432
[+ %o Elements : 7455 MEMB L Section fek fyk [~ Apply ECB:04 Capacity Design W
L Eg;;rmd Plane : 2 SECT Bc | Hc | Height | fyw Strut Angle for Shear Resistance : £ Deg
Elevation -
. o 1 Column | 25000,0 | 235000 Slendemess Limit
9 Se|eCt DeS|gn COde as - 'Efo::':es 2 r 0,400/ 0.900) 3.0000 | 235000 ok Lambda_lim = 20=A=B-C/sarin)
2 Column | 250000 235000 A 07 B [T
“ . ” Material : 2 r oK
Eu rocod e 2- 04 > L+ : Section : 2 B UAUU‘ 0.400| 30000 23500 c: | v Calculate by Program
I y Prog
51 @ Thickness : 2 4| | cowmn |esom0o zssooo|
H 1= 2 Boundaries 2 U“WU‘ 0.400| 3.0000 | 235000 Moment Redistribution Fa~tar for Beam 1
CIle [OK] A Sy ; 7 Column | 250000 235000
} pports : 258 r oK
= % Static Loads 2 0400 0,400 30000 23s000 TR ] Close
[+ @) Static Load Case 1 [DL ;] 8| | Column | zs0000 | z3somo o
i+ [ Static Load Case 2 [LL ;] 2 0,400/ 0.400) 3.0000 | 23s000 5 = 3
[+ @ Static Load Case 3 [WX; ] g r Column | 25000,0 235000 -
@ Design > [+/ () Static Load Case 4 (WY ; ] 2 0400 0400 30000 235000
[=I'b; Response Spectrum Analysis 21 r Column | 25000.0 | 235000
. ~! b Response Spectrurn Functions 2 0,400/ 0.400) 3.0000 | 23s000
Concrete Code Desi gn > b Function 1 [ EURO2004 H-E 2 Column | 250000 235000
=1 b€ Response Spectrum Load Casi L 0400 0200 3000 zasmn OF
COI mn DeSI n bS Case | [HX': EURO2004 H- €7 | - | Column | zso0n0 23s000|
u g o Dorlf' Ca:e 2 [ RY ; EURO2004 H- 2 0.400] 0.400] 30000 | 235000
L in .
= By 1 [Elem=] 2 | - | Column | 250000 23000
By (1] [Elem=4470: Type=Slab 2 0400 0.400) 30000 23s000 v
ﬁ [2] [Elem=1130: Type=Slab  aassihdade| Yiew
H [} 2 [Elem=0] = i
e Cllck [Select A“] and then kh T i el T Select &l Unselect &l l Re calculation |
Graphic, Dietail Surnmar. >
[y [2 [Elem=30: Type=Wall] o Yoo
[Update Rebar] bUtton " B3 (3] [Elem=45: Type=Wall] Draw PM Curve,,, II Update Rebar II Close |
fin (4] (Elen=30: Type=iall]
(=) By 3 (Elem=0]
h [1] [Elem=120: Type=Wall]
5: Type=Wall]
O sorted by : Member > B 9 (Elem=75: Typs=Wall
1= By 4 [Elem=0]
. Bg (1] [Elem=70: Type=Wall] Wi
Check the design results > Vossage rcow
Writing Result : 1. of 1.
. **%* Finished Writing RC Column Design Result to Table.
click [Close] l | i
Tree Menu | Task pane | A1 0T\ CommandMessage ) Analysis Message / B
For Help, press F1 Hone! U; 47.10045, -30.76501, 0 G: 47,10045, -30.76501, 0 | ~][m  ~]
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Step

03 3_2 MOdIfy COIUmn rebar data Automesh and slab / wall design tutorial

Procedure

@ Design >

. I Create Sub Section
Concrete Design Parameter> 9 .
Element List :

Modify Column Rebar Data (12 4700821 25 7000 157 200 2

@ Select SECT “2”in the list.

@) Check the rebar data.

g . Rehar
Rebar data can be modified in [ e
this dialog box. e
—_— Endil &J) 7
e Center(M) Z
O Click [Add/Replace] > [Close] S
Type of Hoop Rebar : + Ties ™ Spirals
Hoetail Figure
End(I& 1) Center(H)

1]
B

(1]
L L]

e)addmepm | pelete | Close
1. of 1

***% Finished Writing RC Column Design Result to Table.

IT_'EE% AT TP\ CommandMessage A Analysis Message / L«
For Help, press F1 ' hone! |U: 47.10045, -30.76501, 0 G: 47.10045, -30.76501, 0| ~(fm ] <4 » |

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



http://en.midasuser.com/

Step

0Vi8 3-3. Slab and wall load combinations

Automesh and slab / wall design tutorial

Procedure

Slab/Wall Load Combination
Select the load combinations for
the slab/wall element design.

Menut Ta‘EES Group Works |
R Warks

-/ B Analysis Control Data
' Eigenvalue &nalysis [ Type=Ei
=1 8 Structures Serviceahility DeflectioniCracked) Strenath
1 »° Nodes : 6492

0 DeSIQn > [+ %% Elements : 7455 [l
=} figh Named Plane : 2 (Jr1.CB3 = [JeLces
M h d SI b/W ” D i n > T Elevation %ctggg ;tgg:; %ctgg;

cl cl (o
eshe a a esl g 4 Plan [CeLCBS CleLcEla [CJeLCBe:
1= HE Properties [lcLCB? [JeLCB20 A CleLeB?
H H i L.CBS CleLceal 3 LB
Slab/Wall Load Combinations CH{E] Materlal 2 %ELCEQ Seiceze %ELCBQ
Section : 2 ClLcBLn CleLcB23 CleLCB10
[+ €& Thickness : 2 CJeLCELL CJeLCE24 CleLBid
A Boundaries [lLCELZ [eLCE2S [JeLcB12
[+ & Supports : 258 [elCB13 (el CB26: = [JeLCB13

H H H % Static Loads =
@ Select the desired load combinati ¥ (£ St osd Case 11011

[+ ()] Static Load Case 2 [LL ;]
[+ [ Static Load Case 3 [WX ;]
[C) Static Load Case 4 [WY ; ]
b Response Spectrum Analysis
=1 b Response Spectrum Functions
b Function 1 [ EURO2004 H-E
[} l'_‘_% Response Spectrum Load Cas
. 1 Case 1 [ RX ; EURO2004 H-
9 Click [OK] b Case 2 [ RY ; EURO2004 H-
= Domain : 4
I~ By 1 [Elem=0]
B3 (1] [Elem=4470: Type=Slab
[y [2] [Elem=1130: Type=Slab
- By 2 [Elem=0]
g [1] [Elem=45: Type=iall]
[y [21 [Elem=30: Type=Wwall]
h [3] [Elemn=45: Type=Wall]
iy (4] [Elem=30: Type=all)
-1 g 3 [Elem=0]
h [1] [Elem=120: Type=Wall]
B3 (21 [Elem=75: Type=Wall]
B3 (3] [Elem=75: Type=Wall]
1= By 4 [Elem=0]
B3 (1] [Elem=70: Type=Wall]

on in each column to consider dur
ing the slab/wall design.

Description ! FERV 1,00+ 0.3LL

ez OF I Cancel

]

Writing Result : 1. of I
***% Finished Writing RC Column Design Result to Table.
< | &
Tree Menu | Task Pane | AT TP\ CommandMessage A Analysis Message / Ik
For Help, press F1

None! U: 47.10045, -30.76501, 0 G: 47.10045, -30.76501, 0 |KM ~]fm -]
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Step

04

3-4. Design criteria for rebar

Automesh and slab / wall design tutorial

Procedure

Specify rebar size

Enter the standard sizes of
rebars used in the design of
reinforcement for slab/wall
elements.

@ Design >

Meshed Slab/Wall Design >
Design Criteria for Rebar

@ For Slab Design :
Dir.1:0.03m, 0.03m
Dir. 2 :0.05m, 0.05m

© Click [OK]

=}

=

=

=k

=

<

Weni | Tables | Group | Works |
B Works
:

B Analysis Control Data

‘ Eigenvalue &nalysis [ Type=Ei
£ Structures

»° Nodes : 6432
[+ %o Elements : 7455

-1 il Named Plane : 2

fi# Elevation
T4 Plan

| HE Properties

1+ [E] Material : 2
1+ X Section:2
[+ & Thickness : 2

- 7 Boundaries

[+ # Supports : 258

% Static Loads

[+ @) Static Load Case 1 [DL ;]

[+ (]l Static Load Case 2 [LL ;]

1+ ()] Static Load Case 3 [WX: ]

1+ [C]) Static Load Case 4 [WY ;]

b Response Spectrum Analysis

I=1 b Response Spectrum Functions
b Function 1 [ EURO2004 H-E

1= B Response Spectrum Load Casi
@ Case 1 [ RX ; EURO2004 H-
bE Case 2 [ RY ; EUROZ2004 H-

i~ 3 Domain : 4

=) g 1 [Elem=0]
By [1] [Elem=4470: Type=Slab
ﬁ [2] [Elem=1130: Type=Slab
1=} h 2 [Elem=0]
By [1] [Elem=45: Type=Wall]
[y [2 [Elem=30: Type=Wall]
h [3] [Elemn=45: Type=Wall]
B3 (4] [Elem=30: Type=Wall]
(=) By 3 (Elem=0]
h [1] [Elem=120: Type=Wall]
By [2] [Elem=75: Type=Wall]
B3 (3] [Elem=75: Type=Wall]
1= g 4 (Elem=0]
By [1] [Elem=70: Type=Wall]

| >

EC R

/"I Model View

ed Design Criteria for Bebars

-wv/SIah Design
Rebar  : |PTOPIZ Febar...
Spacing : [@100.@150,@200,@300,@400  Spacing...

yoncrete Face to Center of Rebar(dT, dB)
e"!l: [003 003 m Din2: 005 005 m

—

- For Mat Design
Rebar  : [P2OP%P3Z  _FRebar.
Spacing : [@100.@200  Spacing...
-Concrete Face to Center of Rebar(dT. dB) —
{Dir.l: 00 m odir2: [0 0 m

~For Wall Design
Vertical Rebar  : [PT0.PT2 _Rebar... |
Horizontal Rebar: [PTOPT2 Rebar.,
Spacing : [@100.@200 Spacing... |
Faceto C fRebat) i [ m

Slab/Mat

el

(Andg?ez)[

Anglez2
Rebar
Anglel
Rebar
2
|

dT
24nalel)

o
2(4nale1)

Writing Result : 1. of 1.
**%* Finished Writing RC Column Design Result to Table.

| Tree Menu [ Task Pane | T2, CommandMessage )\ Analysis Message L«
For Help, press F1 Hone! U; 47.10045, -30.76501, 0 G: 47,10045, -30.76501, 0 | ~][m  ~]

http://en.midasuser.com

Midas Information Technology Co., Ltd.



http://en.midasuser.com/

Step

0ViW 4-1. Active Identity

Automesh and slab / wall design tutorial

Procedure

@ view > Activities > : e FTaT

. . 2 ‘Active Identity
Active ldentity Ve | Tabks Gioup works |
= Works D £ Current UCS Plane
=1 Bf Analysis Control Data " Mamed Plane " Group
' Eigenvalue Analysis [ Type=Ei " Boundary Group " Load Group

1= 2 Structures " Member
o Nodes : 6432
%» Elements : 7455

@J Click : Story > ROOF
Check : +Below

Material : 2

[+ I Section : 2 e'
B Thic‘fness 2 " Floor " +Abow “HBelow " +Bath
=1 & Boundaries

[+ £ Supports : 258 [~ Activaked object only
= % Static Loads 1 s | —F |
[+ )] Static Load Case 1 [DL ;] N d ot nactive t

() Static Load Case 2 [LL ;] ctive Al Close

[+ (G Static Load Case 3 [WX ;]
[+ (G Static Load Case 4 [WY ;]
(=i b Response Spectrum Analysis
E}-]} Response Spectrum Functions
b Function 1 [ EURO2004 H-E
=1 b Response Spectrum Load Cast
bE Case 1 [ RX ; EURO2004 H-
& Case 2 [ RY ; EURO2004 H-
1= & Domain : 4
=8 1 [Elem=0]
lg [1] [Elem=4470: Type=Slab
B (21 [(Elem=1130: Type=Slab
-1 B 2 [Elem=0]
lg [1] [Elem=45: Type=Wall]
By [2] [Elem=30: Type=Wall]
Bg (31 [Elem=45: Type=Wall]
B (41 [Elem=30: Type=Wall]
=1 g 3 [Elem=0]
i h [1] [Elem=120: Type=Wall]
By [21 [Elem=75: Type=Wall]
B (3] [Elem=75: Type=Wall]
= B 4 [Elem=0]
By (1] [Elem=70: Type=Wall]

® Click : [Active] > [Close]

Jessage Windoy

Writing Result : 1. of Az
*** Finished Writing RC Column Design Result to Table.

v
T g [T TP\ CommandMessage ) Analysis Message / 11 i
For Help, press F1 None! U: 47.10045, -30.76501, 0 G: 47.10045, -30.76501, 0| MM w[m 1 &4 »| I =/ =
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Step

04 4-2. Slab flexural deSign (1) Automesh and slab / wall design tutorial

PrOCedure “ Eile Edit View Model Load Analysis  Resuks Design  Mode Query Tools Window Help -8

i Frequentl...| GridfSnap | LICS/GCS | iew Con... | Activation | § Wizard | Hods | Element | Property | BC/Mass | Stage | Load | Bulding | Mesh | Settlement  Result | Query |

Slab Flexural Design Rrael t PR 11PN TR TN P £ IS N I |
Check the flexural design results e A TP L L IR PR RS B - I
) p— 72X 4 & Model view } bx
for slab elements in contour. o,|
__POST-PROCESSOR
Slab Flexural Design - J 3LAE DESIGN

6.80000e-003
£.20758e-003
5.61517e-003

Load Cases/Combinations
@ Design > ™
¥ Flexurelogyn
Meshed Slab/Wall Design > E 2 e

|(-' Element Width | m |

5.02275e-003
4.43034e-003
3.83752e-003
3.24551e-003
2.65300e-003
2.06065e-003
1.466826e-003

Slab Flexural Design

|("Top " Bottom @+ Both |

|(5' Dir. 1 " Dir. 2 |

§.75844e-004
2.83428e-004

@ Select [Avg. Nodall. [ S ——

[~ ovalues ..

Position:
Eoth
W Cne-way Flexural Design \v Smoothing:
Element Edge Element (Avy.Nodal)
Check [As_req(m”2/m)] [cotn i g | Conponent:
- Dir. 1

Azs_req (w2 m)
" Rebar

£4 02 B P4 2I0F0 Fhiest t (00050

((: ;;je:q {m2im) e I'éUtéZ't‘ii:;E’;m M?Eiecutting Flane
@ Check on One-Way Flexure £~ mreriat S
Design option and click [...] £ Wosd mer emert AR
button —IDES‘E"RES“It CBC: cLCES
Design Force e MY : z1e4d
MIN : 25233
Update Rebar | Add | Del I Modify | FILE: FLAT SLAB
[ ukbng Line Detald TNIT: whZ/m
© Defined Cutting Lines [Add] [ 6 g I . e
pri1; [¢4.9953, -10.54088, 15 - 3 x
¢ Display the bending moments N A
of the floor slab elements along e —
a cutting line, and produce the o @ WA
design results of reinforcement. sedeFactors [t 8
Tres Menu |T55kpane | [~ Reverse I~ Graph J 1 1]
| For Help, press F1 ¥ Value Output [V MinMax Only e [ Y e e = T |

@ Click [Apply]
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Step

04

4-2. Slab flexural design (2)

Automesh and slab / wall design tutorial

—
a’ File Edit Wiew Model Load Analysis Results Design Mode Query Tools Window Help - 8x
Snap| UCS/GCS | View C... | Activation| i Wizard | Node | Element | Property | BC/Mass | Stage | Load | Bulding | Mesh | Settlement  Result | Query
2[5 T ‘ =
@ Design > |2 BB B L8 - 0 Y
2G4 2 Model view /E Meshed Slab Design Force I b x
Meshed Slab/Wall Design > - Bettom =]
|
Slab Flexural Design v _] Elem | Node |
. m'udl m'ud2 mudi mud2 |
SI ab FI eXU ral DeS | g n Load Cases/Combinations e (kN-m/m}) i LCB_l (kN-m/m) e (el (kN-m/m) i
ALLCOMBINATION  ~| .| ¥ | 21612 24815 1 [T =] LCB: & [
21612 24308 cLCB10 089 cLCB2 22,32 cLCB6 35,38 cLCBE |3
I Flexural Design 21612 24577 cLCB1 0,00 cLCB2 23,85 cLCBE 2296 cLCEE | &
21612 25019 cLCB1 0,00 cLCB7 10,14 cLCBB 52,56 cLCB6 i
g © Element & Avg, Nodalew 21613 22823 cLCB1 0.00 cLCBT 1583 cLCB2 26,40 cLCB1 i <
. 21613 22824 cLCB1 0,00 cLCBT 16,91 cLCB3 29,01 cLCB1 |
SeIeCt [AVg . NOdaI] . & Element  Widh [T 21613 23221 cLCB1 0,00 cLCB2 10,25 cLCB2 34,66 cLCB3
21613 23220 cLCB1 0.00 cLCB2 10,15 cLCB2 29,82 cLCB3
e Tl 21614 25811 cLCB1 0.00 cLcBl 0,00 cLCBT 3189 cLCB3
U]y auom l 21614 25845 cLCB1 0,00 cLCB1
21614 25841 cLCB1 0,00 B
. . @ Dir, 1 « Dir. 2 21614 25807 cLCB1 ]
© Click [Design Result] s
Type of Display | 21815 23114 clLCB3 A = =] T
% Produce the detail flexural P Contour .| 7 Legend ) || | JEeibiE el el e e —— e =
. 1615 226 cLCB3 ] =
des|gn results of slab elements I~ Values .| 21616 22705 cLCB3 105 33% nidss Gen - AG-S1ab Flewral Deslan [ Euracods2i0d ] e 2010 —
h 21616 22706 cLCB3 20,34hoa0
Ina tEXt format v One-Way Flexural Desian ...| 21616 22290 cLCB2 i e
21616 22289 cLCB3 12,4fbooo [10+1]]_ SLAB CESIGH MAXIMUM RESLLT DATA @ DONAIN I=[1], ANGLE 1.
Element Edge 0008
i it s 21617 25682 cLCB3 [
o C Lef ig 21617 25681 cLCB3 Stofeore
21617 25609 cLCBT 27.7]o02
= 21617 25603 cLCB2 224015 - Informtion of Paraneters
e . . ; :Ebar . 21618 22223 cLCBY osfbiis e
CI|Ck [Des|g n Force] " As_req (m"2/m) 21618 22224 oLCB2 s3jpoe Materiats i fck - 260w ee
& Rho_req 21618 22643 clLCBY 5.2 EEJS Em:kr_\ess : na DIJMIJSIJEI
i ~ Racictance Ratio 21618 22602 cLCB1 ool overine D e o
g PrOduce the ﬂexural deSIQn Wood Armer Moment | — ez S 1IN Informtlonof Dasian, )
- / - o oo D10 St 2
forces of slab elements in a > SlEmee dn ol emwRde
tabular format. = — T o Joee = DL (0001 2.
i) F — o0ze R b _uses {11 Bude ud 60,1889 kti-n
! esign Force ] 21620 23947 cLCB10 [ nforat o o1 Worente and Beault
1 1620 25946 S e - Inforuation of Monents and Resu
UHdeE Hebar | 0oz Rein. fiar i )
e—l o Eetcneeahess ok ppaa (o vomeoe
Apply Close | 21621 22393 chcss a1 {poss B s JHRA- Sl » 10— ot Accestable 111
H — * Yooozs - " :
6 C||Ck [Update Rebar] 21621 22564 cLCB1 0,08hocs?
21621 22371 cLCB1 oofpeose << TP
i D\ Wood Amer /| L g
Update the rebar quantity for KID)\ .
G p q - e oterals | 10k - 26000 0000 ke,
each slab element. The updated Message Window B T OO0 R
. ickness 0,200 »
rebar data is used for strength L R - e
Ver|f|cat|0n 0043 - Information of Design f
. . ,
[“TP T\ CommandMessage  Analysis |Ready Ln0/133. Col 1 UM
For Help, press F1 [Microsoft PowerPoint - [Flat S1ab Tutorial. bots] Lk (e 2 KN _=llm =T 4] »iljnon~] 20 /72 A
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Step

04

4-2. Slab flexural design (3)

Automesh and slab / wall design tutorial

@ Design >
Meshed Slab/Wall Design >
Slab Flexural Design

@ Check [Resistance Ratio]

% The ratio of the design moment
to the moment resistance when
the designed rebar spacing is
applied.

@) Load Cases/ Combinations
:cLCB5

@ Select [Avg. Nodal].

@ Check [Dir.1]

@® Click [Apply]

Procedure

0 Model View

Slab Flexural Design v _I

Load Cases/Combinations - \
Eica— 3 )

v Flexural Design Q
¢ Element & Avg, Nma
@ Element © Width [T

¢ Top ¢ Bottom ¢ Both |
@ Dir, 1  Dir. 2 e}

(Type of Display

v Contour .| W Legend ..|
[~ Values .|

I~ One-Way Flexural Design |

Element Edge
‘75' Both € Leftt ¢ Right
" Rebar

" As_req (m"2/m), \

¢ Rho_req @
& Resistance Ratio

" Wood Armer Moment

Design Result |

Design Force
Update Rebar

@ Close

nidas Gen
POST-PROCESSOR

SLAB DESIGN

6.15943e+000
5.60112e+000
5.04281e+000
4.48451e+000
3.92620e+000
3.3678%e+000
2.80958e+000

1.69296e+000
1.13465e+000
5.76341e-001
1.80313e-002

Position:

Both

Smoothing:

Element (Avg.Nodal)

Component:
Dir. 1
Resistance Ratio

CBC: cLCBS
MAX : 22242
MIN : 25205
FILE: FLAT SLAB
UNIT: None
DATE: 10/26/2009

Lol |

For Help, press F1

5/Gen - [D:¥lat slabWflat slab «] - [Model View]

[

/] 2

FoNONeNet

2.25127e+000 | §

W
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0Vi8 4-2. Slab flexural design (4)

Procedure

[Smoothing]

Automesh and slab / wall design tutorial

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

program can consider the smooth moment in slab design.

Design > Meshed Slab/Wall Design >
Slab Flexural Design

[w Flexural Checking

{+ Element (" fAvg, Modal

{« Element © Width

(" Top (" Bottom  f+ Both

= Dir. 1 " Dir, 2

Type af Display
[v Conkour J [v Legend J
[ values L.

Width smoothing :
weighted average method

a b

\

I

vi v2
weighted average for v2’ =

(V1+v2)xal2+(v3+v2)xh/2
a+b

v3

{* Element " &g, Modal

Element: Design results are displayed using the internal forces calculated at each node of elements.

(no smoothing)

Avg. Nodal: Design results are displayed using the average internal nodal forces of the contiguous elements

sharing the common nodes.

{* Element 'u'u'iu:lthl

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

Width: Design result of slab elements at each node is produced using the average of the bending moments of

the contiguous slab elements with the specified width.

(Example) Design force for Node. EN21 o o | B

In one plate element, 4 internal forces exist. For the element E2, =
member forces exist at the node EN21, EN22, EN23 and EN24.
Following equations show how the smoothing option works for
the node EN21. (Assume that rebar direction is selected as Angle 2 =% | |=4

for Width smoothing direction.)

(1) Element + Element: EN21

(2) Avg. Nodal +Element: (EN12+EN21+EN33+EN44)/4
(3) Element + Width 2m (dir. 1): {(EN21+EN92)*1m/2+(EN21+EN101)*1m/2+(EN21+EN7§)*1m/2+(EN21+EN14)*1m/2

EN% |Entor  Enio2] | |Eniir Enii2] | [Eni2a

&l =2 (Inactive)

EN72 ENII ENI2) ENZ1 ENZ2 ENSI1

Hz N 6
EN33 ENd4 EN43 ENB4

EE
E3 E4 (Inactive)

EN82 ENSI EN32) EN41 EN42 ENEI
N1 N2, N3,

~ EN133 |JEN144 EN143| |EN144 EN143|;| |EN154

+(EN21+EN72)*1m/2+(EN21+EN11)*1m/2+(EN21+EN83)*1m/2+(EN21+EN34)*1m/2
+(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)
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Step

04

4-2. Slab flexural design (5)

Automesh and slab / wall design tutorial

Procedure

@ Design >
Meshed Slab/Wall Design >
Slab Flexural Design

@ Check [Wood Armer Moment]

¢ Display the Wood Armer
Moments in contour.

® Load Cases/ Combinations
:CBC . cLCB6

@ Check [Dir.1]

@ Click [Apply]

{[% He Edt Vew Model Load Analyss Resuits Design Mode Query Toos Window Help

i Freque... | Grid/Sna
i FEERS
BN A = Aok

p| UCS/GCS | View C..

| Activation] :

il RETFHMUE IR RTINS @S

Wizard | Modke | Element | Property | BC/Mass | Stage | Load | Buiding | Mesh | Settlement | Result l Query |

[ 2EHE @O BY D5 A ¢ -

oo

T =20 e S
2 X 4 /% Model view [ I3 Meshed Slab Desian Farce b x
J nidas Gen
POST-PROCESSO0R
Slab Flexural Design > _‘ SLAB DESIGN
~Load Cases/Combinations — 4.17683e+002
‘ CBC: cLCBB -] N 3.79711e+002
v Flexural Design — F:a17400002
3.03769e+002
‘ " Element & Avg, Nodal ©
2.65798e+002
& Element © Width [T i
1.89856e+002
¢ Top ¢ Bottom ¢ Both 1.51885e+002
1.13913e+002
@ Dir. 1  Dir, 2
2 7.59423e+001
Type of Display - ! 3.79711e+001
W Contour ,..| ¥ Legend ..| 0.00000e+000
I~ Values .| Position:
2 Both
ikt ral Design ...t Smoothing:
5 Element{Avg.Nodal)
ol ¢ Right Component:
Dir. 1
Wood Armer
" Rebar
¢ As_req (m"2/m)
" Rho_req
¢ Resistance Ratio
& Wood Armer Moment
Design Force
CBC: cLCBEE
date Rebar . o
MAX : 25180
MIN : 25205
Apply Close
‘_—‘—‘l —J FILE: FLAT SLAB
UNIT: kN-m/m
DATE: 10/26/20039

Lessaga Worns,

*** End Design by Eurocode2:04

Total Design/Checking Time..: 19.50 [sec]

[ 4> TP CommandMessage ) Analysis Message

For Help, press F1

None! U: 32.5, 0.5, 15 G: 32,5, 0.5, 15

el |
I e |
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Step

0Vi8 4-2. Slab flexural design (6)

Automesh and slab / wall design tutorial

Procedure

From the analysis results, following plate forces about the local axis are calculated
[Wood Armer Moment] Yy gp

- Mxx

- myy

- mxy

In order to calculate design forces in the reinforcement direction, angle a and ¢ will be
taken as following figure:

X, y: 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, My — My,
m, = ¥y . ¥y

cos2a +m,, sin2a

2 2
My + My, My, — My, !
my = > = > €OS 20 — My sin 2a
M, — My,
Mg, =— %sin 2a + my,cos2a

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

04

4-2. Slab flexural design (7)

Automesh and slab / wall design tutorial

Procedure

[Wood Armer Moment]

Then, Wood-Armer moments are calculated as follows:

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

m, 47 = max {0,
ud2 { sz‘P
When 4,0 and m,,4,<0,
(m, — my cotp)?
My g = max {0,m, — 2m, cot@ +mycot’e + ‘% }
Mp
Mygz =0

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

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

[Top Rebar]

m'ygq = my — Zmy cot @ +mycot’p —

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

[
Moydz =

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

r —
M1 =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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Step

04

4-3. Slab shear checking (1)

Automesh and slab / wall design tutorial

Procedure

Slab Shear Checking

Produce the two-way shear
(punching shear) check results at
the supports of slab elements or at
concentrated loads and the one-
way shear check results along the
user-defined Shear Check Lines.

@ Design >
Meshed Slab/Wall Design >
Slab Shear Checking

@ Click [Apply]

D& R — 2 R A [ i 2 I
/"% Model View

Slab Shear Checking =18
Load Combinations
( ALL COMBINATION  ~] .|

~¥ Punching Shear Check ...}
 Force

* Stress —————————————
& #vg, by Segment
 &vg, by Side

Type of Display

¥ Confour .| ¥ Legend .|
I~ Values .|

I~ One-Way Shear Check |
Elernent Edge
[_(0" Both ¢ Left

 Aight

Nasign Result
)
N !Apply Close

MY
MIN :
FILE:
UHIT:
DATE:

< il | 3

[ AT]F N CommandMessage A Analysis Message /
Node-22471

| ;ree Menu W |

Ll |
For Help, press F1 U: 56, 7.771429, 15 G: 56, 7.771429, 15 [N ~]Tm =] |4z o]

nidas Gen
POST-PROCESE0R

3LAE SHEAR CHECKING

Stress (4vy.By Seg.)

ALL COMEINATION

3.34094e+000
3.07373e+000
2.81653e+000
Z.5543Ze+000
2.29212e+000
2.02991e4+000
1.76771e+000
1.50551e+000
1.24330e+000
9.81096e-001
7.18892e-001
4.56667e-001

S

o~

22158
zzlzs
FLAT 5LAB
Hone
1l0/22/2009

A
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Step

04

4-3. Slab shear checking (2)

Procedure

[Punching Shear Check(By Force)]

Automesh and slab / wall design tutorial

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 . The value of B is
different for different columns. (as given in the code)

1. Internal rectangular Column Uniaxial Bl 4 Meg Uy
bending . Ve W
W, = %«»E‘L‘: +4c,d +16d? + 2ndc,
2. Internal rectangular Column biaxial { T =
i e
bending =118 22| + e
We.) "Lb,
3. Rectangular Edge Column: axis of .
bending parallel to slab edge, i
eccentricity is towards interior.
4, Rectangular Edge Column: bending B Meg Uy
about both the axes, eccentricity L Ve W
perpendicular to slab edge is towards w, = %‘ +€Cy +4Cod + 1607 + 2arlc,
exterior.
5. Rectangular Edge Column: bending Pty ey
about both the axes, eccentricity Uy w, ™
perpendicular to slab edge is towards w, = %w:‘c: +4c,d + 80 + rdc,
interior.
6. Rectangular Corner Column, i
eccentricity is towards interior S - u1
-
7. Rectangular Corner Column, B=t+k Meq Uy
eccentricity is towards exterior Ve W
w, = ’“? + C4Ca + 4Cad + 16d? + 2udc,
8. Interior Circular column e
B =1+06x
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*(ul*d) , the value of p, is assumed to be 0.02.

Vea,© = (0.035k32fck¥/?) (ul« d)

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

http://en.midasuser.com
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04 4_3 Slab Shear CheCking (3) Automesh and slab / wall design tutorial

Procedure In these methods (The Stress Method), the Shear force along the critical section is taken and divided by the

. effective depth to calculate shear stress.
[Punching Shear Check(By Stress)] Therefore there is no need to calculate B (Beta), to consider moment transferred to the column.

@)
24
L

I e \/
/ A
{ |
| |

bzl | ' 3

| | v
| |
'
\

_r jppe—— P_||— . 0 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 stresses at 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 stresses at T and V.

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

04 4_3 Slab Shear CheCking (4) Automesh and slab / wall design tutorial

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.

®

- e wm e

\
U I
a N by

Segment

90
® ©

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.
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Step

04 4_3 Slab Shear CheCking (5) Automesh and slab / wall design tutorial

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, ¢, d.

Stress 12
/ 11 - Stress at critical points: For example at ‘a’ its 9

9 - Average of the segment: For example in ‘@’ and ‘b’ its
(15+9)/2=12
- Distance Between the critical points: For example
between ‘a’ 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
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Step

0ViR 4-4. Serviceability parameter

Automesh and slab / wall design tutorial

Procedure

g InE e n ] | -’e‘ ; e ‘
@Design> R o O | R s | : : ko e

0 i 2 Model view | Slab orce
Concrete Design Parameter > ST el - posT-pRocESSOR
Serviceability Parameters _] = SLAB SHEAR CHECKING | iG:

Serviceability Parameter

Option 2.42478e+000 | H
’V(-‘ Add/Replace " Delete 2.23848e+000 A
2.05218e+000
lection Type
1.86587e+000
[ Al @ By Selection ‘
@) Select All B = i i 1.679572+000
xposure Class - - HH
H 1.49326e+000
(Class: %01 ~ : : an, 1 30696:+000
_Siress Parameters SRtant SRaEEe SEESESSISiai: R eanes 'r.!""rHHHI,H PR 1.12066e+000 |
(05 k[ 045 e e maumEs EEEESANAEAEAERARRENA EENERERS H 9.34355e-001
i T T HHH HHH o
@ Click [Apply] k3: 07 ki:[ 04 tH 7.48051e-001
1
- Crack Control = = = =a = e 5.61748e-001
Characteristic Y : 3.75445e-001
s HHH Stress{Avg.By Seg.)
Lirmit s 0 I
! m G t !
Frequent -+ X T mEm
= | HH

Lirmit 2 0,0004 m 7

v Quasi-permanent S ey TR ',4 - q
Limit: [ 00003 m N AR S e ]

- Quasi-permanent Deflection Ctrl-
L /500
@ L/250
 User: L/ | 250

’—Characlensuc Deflection Contlol ‘

5

Lirnit L/

Deﬂectnn Ampllflcatmn Faclorﬁ

MAX : None

l— MIN : None
FILE: FLAT SLAB

Close UNIT: None

DATE: 10/26/2009

ALL COMBINATION

*** End Code Checking by Eurocode2:04 ﬁ_\
Total Design/Checking Time..: 14.16 [sec]
v
~ [H[ATF TP} CommandMessage ) Analysis Message / |L4_|_| ol
For Help, press F1 | None! |U: 32,5, 0.5, 15 G: 325,05, 15 T ~]Jm =] | 42| »)|[non~] [2] /]2
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Step

0Vi8 4-5. Serviceability load combination type Automesh and slab / wall design tutorial

Procedure E_IEEIE Edit View Model Load Analysis Results Design Mode Query Tools Window Help S

Freque... |Grid/‘5nan‘ UCSIGCS | View C... | Activation| Wizard | Node | Elerment | Property’ | BC/Mass | Stage | Load | Building | Mesh | Settlement  Result lQuery |
IEl/ S B imir sl RsFMULIHIEYFOREWI S - J
@ Design > iDEHE 2 ¢ 8Ri%%E IEREDCBY 2% 36§ - & -1 gla
) : p—— [ Model View | [ Meshed Slab Design Force | sy
Mes h ed SI ab/Wa“ Des I g n > Gl 1 ISRC Erviceahilily Load Combination Type [?l PDSm;»dlfllsﬂglie;SDR
Serviceability Load = ] et . regpomanert 2. 2247001000 | &
. . & Add/Replace ¢ Delete ‘ - 2.23848e+000 @.':
Combination Type — : - 20522000000 ||
- Selection Type 1865874000 | o|
| & By Selection | : v.eros7er000 |
~Exposure Class — Freguent 1-49326e+000 .
. | Class : [XDI1 =l ‘ > Etggéi 1:30696&1—000 ’
g C||Ck [OK] > [CI OSE] - Stress Parameters J Stgg%é 3;;“ i;f inma; 1.12066e+000 "
Kii[ 05 ki 04 j cLCB27 BiRiEinsan, 9.34355e-001 | gt
. - . . K3 07 ki: 09 » i 7.48051e-001 | b
¢ Serviceability load combination o Charsclorstie e : s.ourace-on |
type is automatically assigned if et o [ereers 3 istssnicate a75adse-00L | o
‘Auto Generation’ function has been \ - — <] |ekeglr a srreseliog; Py o5 I
used to generate load-combinations. | T Frequent ‘ |2 i =]
If the user manually defined load ; : v )
. A oy | ¥ Quasi-permanent - i
combinations, serviceability load o % b
combination type must be defined e | “
by the user. - (Ciuis;—spgeurmanent Deflection Ctrl - \—ib
. - . 5 @
If serviceability load combination R &
type is not  specified, Slab ChoracteristicDaficton Cantol &
Serfvlceatélllty Checking is not L2 — PTe—
per ormea. - Deflection Amplification Factor — MAX : None ‘9
1 MIN : None
FILE: FLAT SLAB
Close g'g 1::?:6/2009
| Message Window B
*x% End. Cm; Checking by Eurocode2:04 fad
Total Design/Checking Time..: 14.16 [sec]
v | A AT PP Command Message ) Analysis Message / el | l |
For Help, press F1 None! U: 32,5, 05, 15 G: 325, 0.5, 15 [ ~]fm =1 - 42 »lllnon~] [0 /2 =

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



http://en.midasuser.com/

Step

0Vi8 4-6. Slab serviceability checking (1)

Automesh and slab / wall design tutorial

Procedure T e————

. - . ¢! Freque... | Grid{Snap | UCS/GCS [ View C... | ivaiu;
Slab Serviceability Checking R 4 b

Design Mode Query Toos Window Help
i "Wizard | Node | Element | Property | Eltjﬁass |'Stage l Luad | Building | Mesh | Settlement ' Result , Query |

: ! B R el I A IAR- I B AR TR MR I
Produce the serviceability check 2 mg LEDOBY 5G] - & ! ]
results for slabs. : IR Veipiobienigsel . i
PD:'I}—GPERSUCGEE;SUR

Slab Serviceability Checking v _‘ SLAB SERV.CHECKING
. ~Load Combinations —————————— 5.18931e+000
G DeS|gn > ‘ ALL COMBINATION  ~ 7.44651e:000
- 4 6.70371e+000
Meshed Slab/Wall Design > | Element A Nme 5.96091e+000
5.21811e+000
. o . ‘ 4.47531e+000
Slab Serviceability Checking 5 o o | eyt
: 2.98970e+000
 Dir, 2 ‘ 2.24690e+000
—Type of Dlsplay 1.50410e+000
SeleCt [AVg . NOdal] . v Contour .| W Legend __| Z.pL30e=U01
I~ Values _I 1.84996e-002

Position:

@ Stress Checking e ‘ :umth_
. ¢ Crack control maothing:
Check [Stress Checking]  Detecion ‘ Bt
. . Dir. 1
&% Display the compressive stress & Concrete ‘ Stress Checking:
in the Concrete ¢ Reinforcement Concrete
‘  Value  Ratio [

@ Check [Concrete] — és Resul
E Close

ALL COMBINATION
@ Click [Apply] BN 56908
FILE: FLAT SLAB

UNIT: None
DATE: 10/26/2009

Message Window: 2 X
*%*%* End Code Checking by Eurocode2:04 o]
Total Design/Checking Time..: 266.64 [sec]
v
AT TP, Command Message ) Analysis Message / el | 7»
For Help, press F1 Node-25938 U: 48.73505, -13.49003, 15 G: 48.73505, -13.49003, 15 [kN ~][m  ~] j J _] [[ron~] __‘ E Z 3 =
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Step

04

4-6. Slab serviceability checking (2)

Procedure

@ Design >
Meshed Slab/Wall Design >
Slab Serviceability Checking

Select [Avg. Nodal].
Check [Crack control]

o Check [Crack Width]

% Display the value of crack
width.

(5) Select [Value]

® cCiick [Apply]

@ Crack control is not performed for
slab elements for which thickness is
less than 200mm.

@ Crack control can be checked for
guasi-permanent load combination
type specified in the Serviceability
Load Combination Type dialog box.

Automesh and slab / wall design tutorial

:[@ Fle Edt view Model Lload Analysis Resuls Design Mode Query Tools Window Help

requentl...| Grid{Snap | UCSIGCS | Wiew Con... | Activation | § Wizard | Kode | Element | Praperty | BC/Mass | Stage | Load | Bulding | Mesh | Settlement  Result | Query |

[Flesrrr3rB tmi+a~iR YU E28 ¥ 000y

A - R

M= TN

2 2HE A0 G BEY BE 3G 7 = &

u ax

|
Slab Serviceabilty Checking =] |

Load Combinations

ALL COMEINATION o] ol

" Element @ Avg, Nodal 9

(% Element " Width

" Top " Bottom (% Baoth

& Dir. 1 " Dir. 2

Type of Display
¥ Contour .| ¥ legend .|

I~ values .|

(" Stress Checking
@ Crack control

" Deflection
e(-‘ Crack Width " Min As
‘ /€ RebarSpacing ¢ Rebar Dia
¢ Ratio

e(-‘ Walue
Design Reslt

&8

4 I8 Model View |

widas Gen
POST-PROCESSOR

SLAB SERV.CHECKING

2.44603e-003
Z.22373e-003
2,00136e-003
1.77900e-003
1.55664e-003
1.33427e-003
1.11191e-003
6.89547e-004
6.67153e-004
4. 44520e-004
2.22457e-004
9.4074%e-008

Position:
Eoth

Smoothing:
Element (Avy.Nodal)

Component:
Dir. 1

Crack Control:

BEF i@ 000 | Fsiest t |O0F

Tree Menu | Task Pane |

Select by Window

Cw
':\
ALL COMBIMATIOMN QI-D
MA@ 22746
HIN : 25233 ‘f'
FILE: FLAT SLAE
UNIT: m
DATE: 10/27/2009
Message Window nx
Create Load Cowbination : 15, (]
~%% End Creating Load Combinations for Design/Checking.
#%% Start Code Checking by EurocodeZ:n4.
Slab Serwiceability Checking : Z. of 4.
*#% End Code Checking by EurocodeZ:0d4
Total Design/Checking Time..: 10l.86 [sec]
| v
[“T*T* command Message ) Analysis Message |l |
Wode-22367 Ui -1, 7.5, 15 G-, 7515 R e I e N Y = T =
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Step

0Vi® 4-6. Slab serviceability checking (3)

Automesh and slab / wall design tutorial

Procedure ([ Fle Edt Vew Model Losd Analysis Resubs Design Mods Guery Tools Window Help

i Frequsntl...| Grid{Snap | UCS/GCS | View Con... | Activation | § Wizard | Node | Element | Property | BCfMass | Stags | Load | Buiding | Mesh | Settlement | Result | Query |

B PR =R L I D Y Ak h R -
0 Design > (DSHEIX 9. SRIGEIIHE AAEE BY D% a8 ¢ = s

o o LR K] Model View -
Meshed Slab/Wall Design > = wises oen

_POST-PROCESSOR _
Slab Serviceability Checking hd J SLAE SERV.CHECKING

Slab Serviceability Checkin =) Entbinetiene 6.34761e-002
y g ’VWJ 5.77389e-002

5.20017e-002
I e e 4.626448-002

Se |A | (+ Element " wideh | J
|eCt Vg_ Nodal . lement it m

‘ 4.05272e-002
‘rmp  Bottom & Both ‘

3.47900e-002
2.90528e-002
2.33155e-002
1.75783e-002
1.18411e-002
6.10387e-003
F.66640e-004

‘ @ Dir. 1 " Dir. 2
Check [Deflection] i ——

ontaur .. EOEn o
[ ovaes .|

T
I

Pozition:

" Stress Checking x Both
Swoothing:
@ Check [Creep] ® i e) easit (. ocal

* Deflection

o <

Component:
Dir. 1

& Calculate the deflection for the Bt fk*o Deflestion:

uncracked section and compare e [0 e

it with the allowable deflection eﬁ o s
(deflection for the cracked i et Rl
section will be implemented in e AL comsImATION
the upcoming version. T

MIN : 22606

@ select [Value] e

N
DATE: 10/27/2009

[ Ed 5w 2AOF0 s w>t t OPPED0

Message Window a4 x
Create Load Combination : 15. Al
@ CICk A I *7% End Creating Load Combinations for Desiom/Checking.
| pp y +## Srart Code Checking by Eurocode2:od.
slah Serviceability Checking : 2. of 4.
*#% End Code Checking by Eurocodez:04 =
Total Design/Checking Time..: 101.66 [sec]
|
Tree Menu | Task Pane | AT TP, command Message A Analysis Message |l |
For Help, press FL Mode-24260 | Ui 37.5, 2.5, 15 Gi 375, 2.5, 15 W owllm o] pllfrene =] IR iz =
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Step

04 4_6 Slab SerViceab”ity CheCking (4) Automesh and slab / wall design tutorial

1 Assuming as uncracked section

calculating o_conc, o_steel
e cone = MY
. o_steel =(MY/1) * 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 'c_conc < fctm, fl'---> Assuming as cracked section and verifi
cation for cracked section is required.
Rebar stress
When 'c_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 ler: | . = A (d —d_)2n +Ebd03
3

Note.

n=Es/ Ec

For the verification of cracked section, n for short-term load and n

for long-term load is differently applied.

n for short-term: Live Load (of Characteristic LCB & Frequent LCB) and miscellaneous loads
Meutral axis n for long-term: Dead Load and Live Load (of quasi-permanent LCB)

dc

® - / _AE+[(AE)2TBDAEE, 0

d s —s —c,eff
¢ bE, .« (Designer's guide 1992-2, p. 227-228)

Concrete stress
When 'c_conc > k1*fck'---> OK
When 'c_conc < k1*fck'---> NG
Rebar stress
When 'c_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.
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http://en.midasuser.com/

4_6' Slab SerViceab”ity CheCking (5) Automesh and slab / wall design tutorial

Procedure

[Crack Control] Crack width
W, =S En — €&
= Stmac (&om = Eon) eq(7.8)in EC2-1-1:04
ct,eff
O _kt 0 (l+aepp,eff)
(o}

Em ~Eem = p.ef >06=

Es E,

2 v
Ppeft = (A% + ‘):1 Ap )/ A:,eff Where, Ap' is considered as zero since it is area of tendon.
Min As

& =k kf A: o Where, os is a lower value to satisfy the crack width limits according to the
,min ¢ et eff t S . .
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.
kc hcr

G =¢'s(f o 12.9) eq (7.6N) in EC2-1-1:04

2(h—d)
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Step

04

4-7. Wall design (1)

Procedure

Wall Design
Perform the flexural design
results for wall elements in
contour.
@ Wall design is performed
based on EN 1992-1-1:2004
Annex F (Tension reinforcement

expressions for in-plane stress
conditions).

@ View > Activities > Active All

® Design >
Meshed Slab/Wall Design >

Wall Design

@ Display the area of
required reinforcement.
Check [As_req(m”2/m)]

the

©® Select[Avg. Nodal]

O sclect [Resistance Ratio]

@ Click [Apply]

Automesh and slab / wall design tutorial

ﬂ Eile Edit View Model Load Analysis Resulks Design  Mode Query Tools  Window Help
i Freguentl \ Grid/Snap | UCS/GCS | Yiew Con... | Activation |} Wizard | Mode | Element | Property | BC/Mass | Stage | Load | Building | Mesh | Settlement  Result \ Query |

X FRR N 1 -PEA NS LTS - IS S I |

iDEE|

| Q- - SRIERIIEN AR BY BE A8 T g - i glal
p u 2 X 4 [ model view | »
l.‘ midas Gen

Wall Design - J

Load Combinations

ALL COMBINATION - J

* Element @ dwg, Nodal e

& Element " ‘Wwidth

L7

& Horizontal " Wertical

 Sig_cd (concrete)

————

Type of Display
W Contour .| W legend .|

[~ values ..
+ Resistance Ratio
Design Result

Design Force
Update Rebar

0= -

-y

" Rehar
" hsreq (mozim)
 Rho_ren

TN

7
.

FOST-PROCESSOR
WALL DESIGH

3. 32076e+000
3. 01885e-+000
2, 71699e+000
2.41510e+000
2, 11321e+000
1.81133e-+000
1. 50944=+000 | ..
1.20755e-+000
9. 056632-001
6.03775e-001
3. 01886e-001
0. 00000e-+000

Smoothing:

Element (kvg. Hodal)

Component:
Horizental
Resistance Ratio

B i dTF At 4 ([O0

ALL COMBINATION
MAX : 5201
MIN : 5244
FILE: FLAT SLAR
w UNIT: Hone
DATE: 10/27/2009
Message Window 2 x
Create Load Combination : 13. A
~** End Creating Load Combinations for Design/Checking.
*7% §tart Design by Eurocodez:0d.
Mazhad Wall Tiaziem - A aF a v
Tree Menu | Task Pang [4TFTF T Command Message j Analysis Message Kl 3
Far Help, press F1 Hode-26748 | Ui 30,6, 11.5 G 30, 6,115 KNoowlim - [ 42 »llronc=1 [ 1M =1i 2 =]
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Step

04 4_7 Wa” deS I g n (2) Automesh and slab / wall design tutorial

Pro Ced [6- MIDAS/Gen - [D:¥flat slab¥Wflat slab =] - [Meshed Wall Design Forcel [
ﬂ Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help - @x

g Freque [GndlSnap UCsIGEs | \I'IPWC .‘ﬁct;vatmn i "Wizard | Mode | Element | Property | BCfMass Stage | Load Burldlng ‘Mesh | Settlement Result |0uen |

@ Design > i Gl SR .2 Y
“1 B Model View J’n Meshed Slab Design Force / & Meshed wall Design Force ] b
Meshed Slab/Wall Design > o Siaca
; {kN/m=)
Wall Design v _‘ ¥ =07
Wall Design Load Combinations | seonerme cLces LCB 223137
sem 6779 cLCBY cLCBS 0,00 cLCBS  3250.34
ALLCOMBINATION — ~] ...| 5201 6788 cLCBS cLCBS 000 clcBS 184271
5202 6770 cLCBS cLCBS 0,00 cLCBS 231248
 Element & Avg. Nodal 5202 6775 cLCBS. cLCBS! 000 cLCBS  2058.49
: 5202 2433 cLCBS cLCBS 0,00 cLCBS 202410 -
CI k D H R I - 5202 2494 cLCBS| cLCBS 0,00 cLCBS  2189.94
IC [ esign resu t] & Element ¢ Width 5203 16 oLces
= I v | — ::; g;:;' itggg z::g [ Flle Edit View Window Help mEES
+ Horizontal ertical e — = — £ o= = >
‘ com 6786 clces e IR Y IEE AT EHEBNES 2
¢ 8ig_cd (concrete) 5204 6780 cLCBS cLCfpooor B
- | 5204 6755 cLCBS clcfpocz  _nides fen - RC-esh Flewural Vail Desion [ Eurocode2i0d | Gen 2010
© Click [Design Force] e ] smes o s
v Contour ..| ¥ Legend .. 5204 6781 cLCBS. cLCfpooos -
F Values .| i 5205 6748 cLces oLof [[[+]]]  MESHED WALL DESIGN MAXIMUM RESULT DATA : DOMAIN 2-[1]. ANGLE 1(Hor.)
5205 6749 cLCBS cLcfpooos
5205 6777 cLCBS cLCfpooi1 - Infornation of Paransters;
 Rebar 5205 6776 cLcBg oicfies G P ™8
& As_req (m2/m) || 5208 6781 cLCBS e erfrs !ﬁkjﬁﬂggg‘gﬁﬁﬁ“ﬁ
~ Fh 5206 6756 cLCBS 0 clcfpoor Ehickmss ? u,zsuunm[,m5
DIEn 5206 6757 cLCBS 000 clclpois it § .
Fesistance Ratio 5206 6769 cLCBS 0,00 B2 - Informtion of Deslan,
J 5207 6747 cLCBS 2747,06 cLcfpoezt 1% {ior
= | S— ! L ck / ganma_c.
Design Result 5207 6748 cLCBE 545,29 cLCfpoozs v o
5207 6776 cLces 9328 oo 5RO B
Design Force | 5207 6771 cLCBT 243,15 cLcfpsze 29794189 Pa.
| so08 6762 cLCBY ECCC T et i i
— . ” - - '
Update Rebar 5208 6783 clcB9 18562 cLal :E? ff;s _Edy. m‘;ens;n or Sig| Egé S\QIEE% g%éé Esxy 2 ==> Rebar Required!)
5208 6782 cLCBS 0,00 I el . i L
Close | sea 6781 clcBs 24720 elcpmn [k D EDOGE
5209 6765 CLCBS_ 0,00 cLd] Zgg Siged = 2+|Tau_Edwy| = 167185.1833 Pa.
5209 6788 cLCBS i cLClboos7 req = mux%' tdx/fvd, 0. nmg 0.001
5209 6766 cLCBS 000 ELey e Lty CDL04); ;. 03004
|| 5209 6768 cLCBS 000 eLcfpoose 0 1 (0 it Leath).
5210 6772 cLCBS 245,31 cLCloosz " 0.0002 w2/n. 0.0002 0’2/,
[ | seoems  ciess 000 el Dt e b v i
5210 6754 cLCBS 0,00 cLcfpooss 0,005 u°2/n
5210 6773 cLCBY cLcfporr S usz/Ehxd 4 Zriciren. 10
5211 6748 cLCBS cLClhooso -. Information of e
5211 6750 cLCB3 ] cLjll«
5211 8778 cLC.BS . Ready Ln 0/ 448, Col 1 [NUM.
<[> \Meshed Wall Design Force K Pa]
Message Window 3 x
**%* End Design by Eurocode2:04 »
Total Design/Checking Time..: 49.09 [sec]
=
[*T* T\ Commandessage ) Analysis Message L
or Help, press late- ; 33, 5.75, 7. 33557 v z
For Hel F1 Plate-15878 e 33)5.79, 725 G: 33, 5.75, 7.25 non
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