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Step

0I0F Overview

Automesh and slab / wall design tutorial

‘ Contents

»Step 1: Model & Automesh & Boundary
=Step 2: Load Definition

»Step 3: Design Parameters and
Frame Design

=Step 4: Slab/Wall Design
v’ Slab flexural design
v’ Slab shear checking
v’ Serviceability parameter
v’ Slab serviceability checking
v Wall design

Midas Information Technology Co., Ltd.
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Step

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

In Gen 2013 (v2.1), meshed slab and wall design as per ACI318-11 has been newly implemented. The following design features as per ACI318-

11 are available in midas Gen.

Element type Member type Strength Check Serviceability Check

Bending without axial force

Beam element Beam, Column Bending with axial force -
Shear
Wall element Wall Bending with axial force i
Shear
Slab AUEY el eler o el (e E 1, Deflection Control (Uncracked)

Punching shear checking
Plate element

Wall In-plane Stress -

This tutorial is intended to explain how to perform meshed slab and wall design. For this reason, the procedure for general frame design

process were not included.

Midas Information Technology Co., Ltd. 2/49



Step

008 Usage Tip [ Task Pane]

Automesh and slab / wall design tutorial

Task Pane rx
Q@ © &Y | user Define -
| Design . |

Load Combination

Load Combination{Syntax Error -
Command]

Serviceabily LCE type(Syntax Error -
Command)

5lab Wall Load Combinations(Syntax
Error - Command]

S5lab Wall Rebars for Checking(Syntax
Error - Command]

Design Criteria for Rebars|Syntax
Error - Command)

Serviceability Parameters(Syntax Error
- Command]

5lab Design n
5lab Flexural Design{Syntax Error -
Command]

5lab Flexural Checking(Syntax Error -
Command]

Slab Shear Checking(Syntax Error -
Command]

Slab Serviceability Checking(Syntax
Error - Command)

Cracked Section Analysis n

Cracked Section Analysis
Control{Syntax Errar - Command)
Perform cracked section
analysis(Syntax Error - Command]

‘Wall Design n
Wall Design{Syntax Error - Command]

Wall Checking(Syntax Errar -
Command]

Using the task pane, we can display work procedure, required input items and optional input items for
each analysis and design case. Using the User Defined Task Pane, the user can create a Task Pane

manually.

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.

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

3. Click [Import User Defined Page].

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

= By [& = Gen 2015 - [Untitled] - [Model View]
3 unda o3 esign Que
o 1T
= WA D=

Redraw Initial Pr Active Inactive All  Inver
View - Adi

ose + | T Horizontaty

0 Ne:
jous | [ Coscae

o @ 2

[ e vertiaty

AR TR s iR RS A GoEemm M A i GE
B mo

x|

A Hep ~ - =

et | oW || taskPane |

oo Task Pane
| Recent Projects... .
/| \

Analysis

More Projects...
Open Projects...

User Define

N

x

e
[(Spm I [ concel

<&

;
s o [ e b LA

a
@
a
a

{63 R

S [ | = @ @@ 6 110
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Step

OO OverV| ew Automesh and slab / wall design tutorial
9m P 16 m Sl 9m L 23 m _
e ool -
: - 5
S == Sectional Elevation
c i i LT T T T L T T T LI LT T LT
© u] a] *u nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn I
E¢ H-ui_l;x_u_x_u_t_l_u_u o
A 0 — [ A A T T T LT LI LTI T LT
£ ’ E)I
= LT O T T T LT LT LT T T ]
v X "E’I
Typical Floor Plan > LLLLTTTT T T PP L L L L T LT L]
EI
& LI O T T T T T LTI T T
EI
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Step

0]0F Details of the building (1)

Automesh and slab / wall design tutorial

Applied Code

+ ACI318-11

Materials

 Beam : Concrete Grade C4000
» Column: Concrete Grade C4500

Midas Information Technology Co., Ltd.

Girder Section

Designation Story Section ID SECEH TS O
(mm)
Girder 1~-5F 1 500 x 400
Column Section
Designation Story | Section Number Section Dimension
(mm)
Column 1~5F 2 500 x 500

Slab/Wall Thickness

i i : Thick
Designation Story Thickness ID ICKNESS
(mm)
Wall 1~5F 2 250

5/49



Step

0]0F Details of the building (2)

Automesh and slab / wall design tutorial

Applied Load

Details

Dead Load

Self Weight

Weight Density: 23.56 kKN/m?

Live Load

Pressure Load

Shopping areas : 4.0 kN/m?
Office areas : 2.0 kN/m?

Wind Load

X-dir./ Y-dir.

IBC2012 (ASCE7-10)

Basic Wind Speed : 85 mile/h
Exposure Category : C
Directional Factor : 0.85
Gust Effect Factor : 0.85

Earthquake Load

X-dir./ Y-dir.

IBC2012 (ASCE7-10)
Site Class : D
Importance Factor : 1.0

Response Modification Coefficient (R) : 4.0

Maximum Period : 6.0 sec

Midas Information Technology Co., Ltd.
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Step

01 1-1'Opening the pre-generated mOdeI flle Automesh and slab / wall design tutorial

Procedure (& open —

X

/ W 7z Conrch Elot Clob ’

Qpen the pre-generated model @U'| I, » FlatSlab v| ,H Search Flat Slab P
file. Organize v New folder =~ 0 @

I Favorites Name Date meodified Type Size

9 File > Open Project... B Desktop e & flat slab 9/10/2010 431 PM_ MIDAS/GENw Doc.. 10,272 KB|
& Downloads

.
| Recent Places

@ sclect “flat slab.mgb”.
4 Libraries

j; Documents
® Click [Open] button. o) Music
=/ Pictures
¥ Videos

1% Computer

‘h Network

File name: flat slab v [MIDAS/Gen Files (*.mgb) V]

@[ Open |v] [ Cancel ]

Midas Information Technology Co., Ltd. 7/49



Step

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

Procedure

Gen erate meshed elem ents for Slabs D = EE E @ r& = Gen 2015 - [C:\Users\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\Tutorial_2nd'\Models_test\Appl2_flat slab_Start_1] - [Model View] = @ 2
Specify meshed area for auto- View  Stucture [ELEDGEG S  Froperties Boundary  load  Analysis  Results  Pushover  Design  Query  Tools LE Help v — = x
. . s @ §_K K Delete s Mimor 5, | ® O y £ — X Delete - N [ auto-mesh [y Define Sub-Domain
meshing (Line elements method). | T Ve e ] Ce| |7 g 2 MGG N W E | Sl | O | B
@ Node/Element > Mesh > | Tt D M0t gy | Yol | S, gy | ot e D Merge W g | 2, 3 | gt cuns
Hod
Auto-mesh P 15T G YR I B AR B 3 B[ x sissstesssix K somomminn HHAS DM BIGOEE N A sl
1 [ ModelView x| =
Plane & Volume Select-(Model View) =] m
@ Method : Line Elements e Plane o™ |
Mesher €
Method [Line Elements )\ @ XM (O ¥Z Plang () YZ Plang &)
. 290 292 293 297 299 300 302 303 C}
(3) Type : Quad + Triangle N e T— ZPositon 3 m
[C1Mesh Inner Domain \-/ (S
[l Include Interior Nodes Qt
. @ Auto (O User i
@ Mesh Size : Length : 0.5 m S o
'-?cu a Termr Ines 'Gf-
@ Auta ) User [ T ] [
[¥]Include Boundary Connectivity
@ Material : 1:Grade C4000 Mesh Size @
i @Length ©ODiv. U5 m o B
Thickness : 1:0.2000 ooy \ﬂ 2
Element Type E]e e i=)}
Material 1 (11 Grade =] ) ] 4 A
@ Domaln . 1 Thickness 1 E] =
' Domain i
MName 1 E@
13 11 [] Delete Source Line Elemn,
@ select “Select by Plane = A~
@
® select “XY Plane”
@ Click edge of the ‘Roof’ I.-!Eiiage".."indnw . . [
¥our maintenance period expires in 66 day(s). -
to select ‘Roof’ as a picture — .
Tree Menu [REHSENH 4[] F]]\ command Message [ Analysis Message <= t

Iso View For Help, press FL Node-2025  |U:-1,17,3 G -1,17,3 kv ~Im -] EEHE [0 s 2 =

@ Click [Apply]

Midas Information Technology Co., Ltd. 8/49



Step

0N 1-2. Auto-mesh planar area (2)

Automesh and slab / wall design tutorial

Procedure

Gen erate mEShed E|em ents fOI’ Wa”S NehdEkd - Gen 2015 - [C:\Users\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\Tutarial 2nd\Models_test\App12 flat slab_Start 1 7] - [Model View] = @ R
Specify meShed area for auto- view  strucure LGl Froperties  Bounday  load  Analysis  Results  Pushover  Design  Query  Tools £ Hep ~ - @ x
. . r) @ N_¥ KDelete «|sMirror 5 | @ @ » (#] — = X Delete - Ty [hyAuto-mesh [ Define Sub-Domain
| 91 ee Y - A | L4 3 o = aw :\P
meshing (Line elements method). o 390 e | | |7 | — 1o Srome 13 | TM 5 Mmesh
Create | Translate Divide Merge oo | Nodes | create Translate Extrude Divide Merge Intersect | change | Elements ]
Nodes 7 Project | Table | Elements Il II Mircor .| | parameters | Table | fmDefine Domain
. fm-r R VEHENAREIE DR G N E Y o--'i'zxzroztszxvromow*azﬁgnra;fn:@@@@@l.wﬁré%
7 : L o X B et
@) Click > “Select elements by AT
i ifv”’ Mesh
Identlfy et Select Identity =]
L
[ A | [Mone | [Inverse| [ Prev |
Mesher [FModes @]
9 Se|eCt “Wa"” > [Add] Method [Line Elements | ) Elements 2126215 2170219 Q
2120215 2170218 &
" = &
[E\emem Type ( Add
[ Mesh Inner Domain THUSS P
. [#Include Interior Modes PLANE —— DE|E|E a;
@ Click [CIOSG] © Auto © User T
[¥]Include Interior Lines W
@ A ) Usar PLANE ST&AIN || Intersect “F
0 s 3 H
e [¥]Include Boundary Connectivity OMulte
Click [Activation] Mesh Gizz QIJ =
@lengh ODiv, 05 m B
> [ACtlvate] E Property @
Element Tupe [PLATE ~|[..] H H is)|
Material 1 E] H &
Thickness T [1: 0200 <] ) =
Dornain =
Name 2 [
[ Delete Source Line Elem,
[#] Subdivide Source Line Elem,
Ves 7 x
>>
Tree Menu [REHSENT [\ Command Message /_Analysis Wessage <« & ¢
For Help, press F1 Frame4761 | U: 56, 10 G: 56, [kn «[m <] HE bl fnon A [T 2/ 2
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Step

01

1-2. Auto-mesh planar area (3)

Automesh and slab / wall design tutorial

Procedure

Generate meshed elements with
opening
Specify meshed area for auto-
meshing (Nodes method).

@ structure > UCS/Plane
User Coordinate System >
X-Z Plan

@® Origin: 39,4,0
Click : [Apply] > [Close€]

® Structure > UCS/Plane >
Grids > Define Point Grids

O dx,dy:1,1
Click : [Apply] > [Close€]

Define User Coordinate System-(Model View)

Three Angles | Mamed Plane | UCS by UCS | Mamed LCS

#=% Plane

Coordinates

®-Z Plane

| ¥-ZPlane |  Three Points

Origin : EERERN

Rotation Angle

Angle : 0

= [deq]

[7] Activate UCS Plane

[T Change Yiew Direction

—Maodel Boundary

0,0,9.14,9.14

m

[~ Apply To Grid Boundary

Close

Apply |

[Save Current UCS| | Ok, | [ Amply | [ Close |
[ Define Grids-(Model View)
Point Grid |Lir|e Grid |
—Grid Spaces
dx , dy : |1r1| o m

Midas Information Technology Co., Ltd.

10/49



Step

Ol 1-2. Auto-mesh plan ar area (4) Automesh and slab / wall design tutorial

Procedure

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

9 Node/Element > Mesh >
Auto-mesh

[2) Method : Nodes

© Draw as a picture below.
@ Type : Quadrilateral

© Mesh Size : Length: 0.5 m

@ Material : 2:Grade C4500
Thickness : 2:0.2500

@ Domain >Name : ‘2’

® Click [Apply] > [Close]

Gen 2015 - [CA\Users\KimTaeGook\Desktop'Release renewal Gen'\ Tutorial Manual\Tutorial_2nd\Models_test\Appl2_flat slab_Start_1] - [Model View]

Properties Boundary  load  Analysis  Results  Pushover  Design  Query  Tools A Help « 1 = x

ﬁ ucs - :H Dimension ﬁﬁ Structure
2§ Grids ~ L BT -
(47 Named Plane L] Change -

® 7 Check/Duplicate Elements

[C pisplay Free Edge/Face -

Structure

Type | Structures~ | Data..~ 4] Check Element Local Axis

P - PEREITNHENRBRIFE RS A&, iHEsHN BidAZSEE| Mg iGE

Tree Menu | B Model View x]

F:

o“
l.dtu-mesh Planar Area |-

desher

Mt
Tvpe Quadrilateral -

[T1Mesh Inner Damain
[“]Include Interior Nodes

@ Autg (O User
elnclude Interior Lines

@ Autg () User

0L L5D0:

Th3 R

[¥]Include Boundary Connectivity
Mesh Size &
@ Length ) Diw. 05 m @
Property &
Element Type  [PLATE ][] =i}

lersl 2 (2 Grade ][] &

Jickness 2 (20,2500 v)[..] =
Darnain =
Name 2 [

[T Delete Buu‘ene Elem,
Subdivide Bownwary Line Elem,

Tree Menu [EHSZLE

For Help, press F1

Midas Information Technology Co., Ltd.
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Step

01 1-2. Auto-mesh plan ar area (5) Automesh and slab / wall design tutorial

D=HE@ =
View Structure Node/Element Properties Boundary Load Analysis Results Pushover Design Query Tools i1 Help ~ — & X

% @ & UCSs + @A structure | “;# Check/Duplicate Elements

Eii Grids ~ * B/LT - E Display Free Edge/Face -
Base Control
Structure=, Data...~ | [l Named Plane Echange = ‘, Check Element Local Axis

Gen 2015 - [C:\Users\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\App12 flat slab_Start_1 *] - [Model View] T =1

Procedure

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

=t pimension

Structure
Typ!

HR R R =

7 EEREIERIEEREIR T W ATto21s iEEEDMIEIGIRSEE NN B

|TrEEMenu i xl 4 & Model View X} >

@ Node/Element > Mesh > " -

&

Auto-mesh o _
Method |Planar Elements - Q

Method : Planar Elements mm &
SN

'

eType Quadrilateral -

[F1Mesh Inner Damain
[#]Include Interior Nodes

(2) Type : Quadrilateral © futo © User
Mesh Slze Length 0.5 m [#]Include Interiar Lines

@ Auta () User

Y-

Ma.tenal 2 Grade C4500 [#]Include Boundary Connectivity
Mesh Size

Thickness : 2:0.2500 ©lengh C v 05 m
Property

Element Type E]

A . Material 2 E]
Click ‘Select by window’ [al Thickness 2 (2 02500 =) [ud

e Daormain
Name 3 [Z]
SeleCt as a pICtU re [] Delete Boundary Line Elemn,

[¥] Suk, Boundary Line Elem,

/ #a ]

A e e o)

Domain >Name : ‘3’

@ ®©® © ©

C|ICk [Apply] Message Window

>
Tree Menu [RERRELE mnnm Command Message Analysis Message H 1 |:| >

o T ] e o ] /2

For Help, press F1 None! U:0,15,-25

Midas Information Technology Co., Ltd. 12/49



Step

Ol 1-2. Auto-mesh plan ar area (6) Automesh and slab / wall design tutorial

Procedure

Dehdekd =

Gen 2015 - [C:\Users\KimTaeGook'\Desktop' Release renewal Gen'\Tutorial Manual\Tutorial_2nd\Models_test\Appl2_flat slab_Start_1 *] - [Model View] = @ 2

Generate meshed elements for Wa”S View Structure MNode/Element Perties Boundary Lna Analysis Results Pushover Design Query Tools ﬁ Help ~ — = x
Specify meshed area for auto- | M Sy o S | e
meshing (Line elements method). e | Stuctires ol Oator- | (S Named Piane $ Check Element Local s

D] #0158 By 24 ()| “w 1744

R 22025 P ESI IO IR EE| N R

[reewens "B vogeview "
@ Method : Planar Elements - ] &l
[Auto-mesh Planar Area '] E‘:’E
@ . Mesher | . . 1 // =g
Type : Quadrilateral ovlethnd : : : : T ] =
. W 2iz0zi5 ll ./j syl \*l
Mesh Size : Length: 0.5 m Tome ' ' T syl - _
" il L1 4
. {"IMesh Inner Domain b1 L1 " I
Matel'la| ZGrade C4500 [¥]Include Interior Nodes L1 // ’//// Q¢
X @ futo ) User /»/ —" @0
ThICkneSS 20.2500 [#]Include Interior Lines ) // L .> 4
) . @ Auto () User . . < // — '
@ C|ICk ‘Select by WlndOW’ IE' [¥]Include Boundary Connectivity I . . § < /;
Mesh Size . . /;/ &
@ Length @Dy, 05 |~
|1
; Propert |1 B
O sclectas a picture Fement e [FEATE <)L -1 =
Material 2 [3 // dy
Thickness 2 E] = //‘ E;
L .
6 Domaln > Domain 2l =2 =
edame 4 [ /j
V. L
Nam €. 4 [T Delete Baundary Line Elam,
[¥] Subdivide Boundary Line Elem.
(6 )
@ Click [Apply] > [Close]
Message Window nx
>
Tree Menu JREHSERE <] [ ]\ command Message [ Analysis Message |I ™| D
For Help, press F1 None! U:0,15, 25 G:39,6.5,15 T e R ]/ 2 =

Midas Information Technology Co., Ltd. 13/49



Step

Ol 1-3 Defl ne BOU ndary Cond ition Automesh and slab / wall design tutorial

i8] . [ — | [51 G -
Procedure E P2 (5 ues/ces
Select all the bottom nodes of model . ( T | e | 222 e;gg Gmds >
and apply the boundary condition T Active Al
with drag-and-drop function. T W[5 Active Identity

ﬂ'] Active Previous

@ Click ‘Activate All’ [i7]

S oundary Load Analysis Results Pushover Design Query  Tools

@ Toggle Off iPoint GridJ ggg = 3 % bynamic ~ (] View Point “w Select - pﬂ I’é I/‘ | [15 ucssees - ™ Close = | == Tile Horizontally
ooo [zoom - 5| Named View “¥, Unselect - * L3 Grids ~ = 1 Next [ Tite vertically
Redraw Initial Previous Adive Inactive All  Tnverse Hew
View View &7Pan T - Select Previous = window (3 Previous | [F) Cascade

- - K | (o] #0155 By 23 (B | “w 1241011131617 7 T
H 6 H L] ] e
@® Click ‘Switch to GCS L B I & woseiview ]
Menu Tables Group RULLSE Report N
e Plane & Volume Select-(Model View) [=]

-3 Structures Flane |volume |

= :?: %:::"‘:D;am ©) 3Points .
@ ClICk iselect by Plane! g @ ;ar;gjzazg :‘;’1‘5 @ XY Plane (X2 Plane () YZ Plane
(7 Bevation Z Position 3 m .
and Select ‘XY Plane’ iy 3
& [F] Meterial : 2 i
51 Grade C4000 =
: : 2 Gr:deuDSOD °:
" eeJAag g 4
(5) Select any node at the bottom L *
of model
iy
Static Load Case 1[DL : ] %
[t Static Load Case 2[LL ;]
® Works Tab in the Tree Menu o z
. . B 1Bem=0)
Click Boundaries>Supports> g, BB o -

iy (1) [Bem=56: Type=Wal]

Bl 3Bem-0)
Type 1[1111110] i I
lHig 121 [Bem=50: Type=Walll
iy 131 [Bem=36: Type=Wall
Hem=0]
[1) [Eem=24: Type=Wall
[2] [Eem=36: Type=Wall]
[3] [Eem=24: Type=Wall]

@ Drag & Drop to the model 1 Blem=35: Type-Well

[>>
Tree Menu [RESSZUN AT\ command Message f_Analysis essage | <&

For Help, press F1 2823 |1:35,17,3 635,173 EH HE [ [0 c/

Midas Information Technology Co., Ltd. 14/49



Step

02 2-1. Pressure loads (1) Automesh and slab / wall design tutorial

Procedure

Apply floor loads.

el dHEE -

View Structure Node/Element Properties Boundary Load Analysis Results Pushover Design Query Tools 'n' Help

Gen 2015 - [C:\Users\KimTaeGook\Desktop'\Release renewal Gen\Tutorial Manual\ Tutorial_2nd\Models_test\Appl2_flat slab_Start 1 *] - [Model View] =

F Dynamic + [F] View Paint ~ ‘ 5| “w Select ~ LEL D. I\/, — | [15 ucssses - _ ¥ Close ~ | =5 Tile Horizontally
& Fe i . - e ooo —
gZuom A Named View ‘4] %, Unselect } oo Grids ~ =] Ll @Next DDT\\EVertically
Redraw Initial Previous Hidden . Active Inactive All  Inverse | o, Display Mew .
View  View 4 yPan - = | [ select Previeus - ~  Adive | f¥35nap T - Window (4! Previous | [F Cascade

@ Tree Menu > Work > — -
_ . fa-r ] B EREEEIE R
Domainl [1] > Double Click

‘T Menu E) X| q & Model view x}
Mode Element Boundary Mass QILEL]
[PressureLoads

)
I Load Case Name
Lo

Load Group Mame

Cr—

PP IO omE| N GHEG

E
]
E

®

Load > Static Loads >

Pressure Loads

QOptions
@ Add () Replace () Delete
Load Case Name : LL Element Types

[F‘Iaie/F’Iane Siress{Face) v]

Pressure on Plate

Direction : Local z

@ ® © o

@
I5)
i)
Loads : P1: -4.0kN/m? )
Selection :  hode @ Element g
Pressure Face ! =
H Direction B _Localz - o
Click [Apply] > [Close] Jector  [1.0.0
Projection Yes @ No
Loads
@ Uniform ) Linear
Pl -4 kh#me
Pz |0 kh/mz
P30 Khl/me
P4 |0 kh#me

Q= ==

k P mnnm Command Message j, Analysis Message

For Help, p

Node-2441 L2 14.5,17,3 6:145,17,3 N fm -]l

Midas Information Technology Co., Ltd. 15/49



Step

02 2-2 BU Ild I ng generation Automesh and slab / wall design tutorial

Procedure

@ Structure > Building > Control
Data > Building Generation

Gen 2015 - [C:\Users\KimTaeGook\ Desktop\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\App12 flat slab_Start_1 *] - [Model View] = B I

WDBEEE@@ &

View Structure Node/Element Properties Boundary Load Analysis Results Pushover Design Query Toals 13 Help ~ — & X

i ucs - :ﬁt Dimension @ Structure '? Check/Duplicate Elements
i34 Grids - oL BT - [H bisplay Free Edge/Face -
Stru cture Base Contro\
Type | Structures~ | Data...~ | [T Named Pl %L change ~ | & Check Element Local Axis

ﬁ"hITEIZEkFJP ."U\Q'ZJ-&XIK

(< Model View x

R EL LIRS e

Building Generation

; StartNodeMumber : 26990 [ &

@ Number of Copies : 4 S (=
Building Gener7

. . Distance(Glob;, 3 m ('l

© Distance(Global z) : 3m o 9 = o
Column Section Inc. : 0o = Q\t

Beam Section Inc. 0 ot

@ Operations : Click [Add] aracesecton i, 5 &
wall Thickness Inc. : 0

Operations

- -Mndlfy -Deleta o

@ Check off “Copy Node 9 =
Attributes” option. T T T %

&

— =

@ ciick [Select All] icon (k) 5

[ Building Generation Table

]
e Click [Apply] e [ copy Mode Attributes %

Copy Element Attributes

(@]

Copy Building Attributes

L Merging Tolerance
(@

g
>>
Tree Menu [RER S0 [ <[ »[# ]\ command Message f Analysis Message 1« & >

For Help, press F1 Node-22480 |U: 40, 17, 15 140,17, 15 (] HE] [» [Jo:/ 2z &

Midas Information Technology Co., Ltd. 16/49



Step

028 2-3. Automatic generation of the story data

Automesh and slab / wall design tutorial

Procedure

[z 64 5 @ a i Gen 2015 - [C:\Users'\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\Tuterial_2nd\Models_test\Appl2_flat slab_Start_2 *] - [Model View] = @
View Structure Node/Element Properties Boundary Load Analysis Results Pushover Design Query  Tools £ Hep ~ - = x

9 Structure > Bulldlng >Co ntrol m’ % sk ucs - i Dimension | @& structure | *;2 Check/Duplicate Elements

EEi Grids ~ J. BT - E Display Free Edge/Face ~

D t > St structure Base Control | am Mamed Plane %L Change - | 4 Check Element Local Axis

a a roy Type Structures~ | Data.. = | [ 1
P e P | MR o ADER I GR HAITh B S R 1 N EREEEEE  EEL LIRS
Story Data @ BT
. Ground Level i
@ Click [Auto Generate Story Data] 0 0 = -
52
button Fioor R
Module Name Story Name Level{m) Height(m) Diaphragm ¥
Base Roof 15.00 0.00 | Do not consider &l
Base 5F 12.00 3.00 | Do not consider (Y
. Base 4F 9.00 3.00 | Do not consider -
@ CIICk [OK] Base 3F 6.00 3.00 | Do not consider
Base 2F 3.00 3.00 | Do not consider v
Base 1F 0.00 3.00 | Do not consider 3 Q:
* &
. )
@ Click [Close] *
L4
DI\ Story £Vird £ Sesms 7 [« g
e [ Auto Generate Story Data... | [ Define Madule... B
{

@
&
&=
i

F] m r

[ Buiding

[] Copy Mode Attributes
Copy Element Attributes
Copy Building Attributes

[ Merging Tolerance

Tree Menu JREHSELE

For Help, press F1 Hode-22088 |U: 1,17,15

>>
4] <[ »]»\ command Message / Analysis Message <& s

[kh ~Jm ][ HE (B [non <] ][] T 2/ 2

G:-1,17,15

Midas Information Technology Co., Ltd.
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Step

08 2-6. Wind loads

Automesh and slab / wall design tutorial

P roc ed ure NEeEmEEE - Gen 2015 - [C:\Users\KimTaeGook\Desktop\ Release renewal Gen\Tutorial Manual\Tutorial 2nd\Medels test\Appl2 flat slab_Start 2 *] - [Model View]

View  Structure Node/Element Properties Boundary [MUECEM  Analysis its Pushover  Design  Query  Tools

(©) seismic (T) Settlement/Misc. ——II
. L
0 Load > Stat| c Load s > Lateral > (Z) Temp./Prestress (Z) Construction Stage (_) Load Tables Stad Usiﬁ;m

(") Moving Load () Heat of Hydration Cases  Combinations
Wind Loads > Click [Add]

B wind Loads
%H seismic Loads

& self Y Nodal Body Force L Element | (1 Pressure Loads = Initial Forces =

(¥+ Nodal Loads ™ Nodal Masses -
| Specified Displ.

M Line
M Typical

P Hydrostatic Pressure
4 Assign Plane Loads ~

[=] Assign Floor Loads ~

Eo e | N Tl Rtk AROR O ] 11 B 2N B
W Add/Mo4: Wind Load Specification

Building Generati Loauele W - E]
@ Load Case Name : WX Storcoderumbd  Wind Load Cod s -

- Description
Start Element hun|  Description :

Wlnd Load Code N Bulding Generad  — aernate Methad @ Directional Procedure

Number of Copie{  Wind Load Parameters -
IBC2012(ASCE7'10) Distance(Global Basic Wind Speed : a5 milesh
Material Inc. Exposure Category :

Mean Roof Height ! 15 m

R LR

Column Section I

Beam Section In
® Wwind Load Direction Factor : o] Tomoaramhic Erects [.]
wall Thickness I Directional Factor @ Kdx 085 Kdy 085

X'Dlr . 1, Y-DII’ . 0 @ Rigid Structure () Flexible Structure

Operations

Gust Effect Factor: Gz 085 Gy 085
-

["1Load Evaluation Using Force Coefficient
@ Copy | Dt | Force Coefficient : (1

Click [Apply] i s

Close

Wind Eccentricity
@ Load Case Name . WY o #-Dir, (W=) © ) Positive ) Megative @ Naone
' " Y=Dir. (Wy) @ ) Positive ) Negative @ Mone
1 1 1 . Building
Wlnd Load DIreCtlon FaCtor " Ij:d “od Load Direction Factor (Scale Factor)
Copy Node At{ 9

X-Dir. : 0, Y-Dir. : 1 Pcoprieree| &) | YOR D B

[#] Copy Building Additional Wind Loads (UnitikN,m)
[ Merg| story | adax | Acay | Acarz|- [ Add

® Click [OK] =

[ Wind Load Profile,,, | [ OK ][ Cancel | [ Apply ]

@ Click [Close] e s [ -

<[]\ command Message [ Analysis Message <&

For Help, 21 Hode-22795 | U: 185,17, 15 185,17, 15 kv I -] H ] s

Midas Information Technology Co., Ltd. 18/49



Step

A 2-7. Response spectrum functions

Automesh and slab / wall design tutorial

o

Load > Seismic > Response
Spectrum Data > Response
Spectrum Functions

Click [Add]

Click [Design Spectrum]

Design Spectrum :
IBC2012(ASCE7-10)

Click [OK]
Click [OK]

Click [Close]

View Structure HNode/Element

(Z) static Loads

()MovingLoad () Heat of Hydration

(2) Settlement/Misc.
(2) Temp./Prestress (_) Construction Stage () Load Tables

Gen 2015 - [C:\Users\KimTaeGook\Desktop'Release renewal Gen\\Tutorial Manual\Tuterial_2nd\Medels_test\Appl2 flat slab_Start_revised_2 *] - [Model View]

Properties  Boundary

RS RS Load

Functions Cases Cases

Analysis

Results

Load Time History

Ground

Pushover  Design

Dynamic

Query

Functions Acceleration Modal Loads Static Loads

Tools

E-

Time Varying Multiple Support Define Result

Excitation Functions

Define
Animation Time

¥ Works
R Structures

£ Stories : 6
B

Response Spectrum Functions

=]

Spectrum Name
IBC2M2(ASCET-10)

Type Add
Horm Madify/Shaw
|

Close

2
o Pl
- Named Plare
(7l Bevation
[T Plan
-[Z] Properties
£-[T] Material - 2
1:Grade C4000
2: Grade C4500
£ I Section:2
T 1:Gider
i T 2:Column
£ &% Thickness : 2
&t 1:02
& 2:025
Boundaries

-+, Static Loads
£l (o]l Static Load Case 1[DL ;]

& Seff Weight [ SZ.-1]
[L]} Static Load Case 2 [LL:]

() Pressure Loads : 22115
[E]l Static Load Case 3 [WX : ]

EF Wind Loads [IBC2012(ASCET-
£l (]l Static Load Case 4 [WY ;]
B[ Wind Loads [IBC2012(ASCE7-
[ Response Spectnum Analysis
=)~ Response Spectrum Functions : 1
[ Function 1[IBC2012(ASCE7-1

‘Add/Modifyrandtr Response Spectrum Functions

Function Name
IBC2012(ASCET-10)

\mnme Design Spectrum

Period | Speciral Data| »
(sec) (1 E

Scaling

Spectral Data Type
© Mormalized Accel,

@ Scale Factor

@) Mazimum Yalue

1

]

) Acceleration
Gravity

9808 my/sect
Damping Ratio

0,05

) Melocity

=]

) Displacement
Graph Options
[ ¥-axis log scale

[] ¥-axis log scale

0.0000
0.0600
0.1200
0.1800
0.2400
0.3000
0.3600
0.4200
0.4800
0.5400
0.6000
06600
0.7200 5
0.7800 52

—

™~

z.01 a.01
Pericd (sec)

Description 1BC2012: Gite,D,55.0.75,51,0,30Fa.1,20,Fv.1,80.5ds.0.60.3d L0361

) o) Eanasn) o

Generate Design Soectrum

IBC2012(ASCET-10) -

Design Spectral Respanse Acceleration
Site Class

Spectral Acceleration (Ss) 0,76
Spectral Acceleration (310 0.3

Fa 1.20000 Sds 060000

Fv  1.80000 Sd1 036000

Design Spe

Importance Factor (1) .0
Response Modification 4
Long Tran, Period (TL) ¢ (sec)

Max, Period : 6 (Sec)

[ 5

[l Domain : 4
g 1 [Eem=0]
By [1] [Eem=22115: Type=Siab]
g 2 [Bem=0]
By (1] [Eem=280: Type=Wal]
- g 3 [Bem=0]
By (1] [Bem=300: Type=Wal]  ~

spoychel's|

PBS R

S @00

i ] v

1] <] r[» ]\ commana message

Analysis Message

Midas Information Technology Co., Ltd.
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Step

028 2-8. Response spectrum load cases

Automesh and slab / wall design tutorial

Procedure

@ Load > Response Spectrum
Data > Response Spectrum
Load Cases

@ Load Cases Name : RX
Excitation Angle : O

© Check : IBC2012(ASCE7-10)
O cCiick [Add]
@ Load Cases Name : RY
Excitation Angle : 90
> Click [Add]
® Click
[Eigenvalue Analysis control]
Number of Frequencies: 15

> Click [OK]

@ Click [Close]

\App12_flat slab_Start_2 *] - [Model View]

a OebH&EE = Eigenvalue Analysis Control - @ =
~Type of Analysis 1 Help v — & X

(7) static Loads % Eigen Vectors " Ritz Vectors "
() Temp./Prestress () Constructior) A Tabi (" Subspace Iteration
O Moving Load O Heat of Hydration ' Lanczos -|"|e'l'\me
I NN Eigen Vectors
fo- e iEEIFREEX ARG GoElemm » o GE o
Number of Frequendies : 15| = I Sturm Sequence Check L

Response Spectrum Load Cases

Frequency range of interest.
Spectrum Load Case — Search From : 0 [cps]
RY To: 1600 [cps]

>

g i i

Load Case Name:

Direction : XY hd

Remove Eigenvalue Analysis Data

[ Auto-Search Angle
@) Major Ortho
{eﬁhon Angle : ey : [deq]

Scale Factor : 1 o
Period Modification Factor : {3’0
: |
-
Modal Combination Control G
E £
Spectrum Functions —
Function Name {Damping Ratio) g
IBC2012(ASCE7-10) (0.05) @
[~ Apply Damping Method &

Damping Method. ..

~orrection by Damping Ratio
opu\aﬁun of Spectral Data

) Linear @) Logarithm

e)demal Eccentricity e
Description : e

LoadCase Direction Scale
RX %Y 1 e
RY XY L

‘ [ r

>>
4[4[+t command Message /_Analysis llessage <& r

Node 22795 |U: 185, 17,15 G18.5,17,15 kv =[m -] oM 2] s 2

Tree Menu JREHSELT

For Help, press F1

Midas Information Technology Co., Ltd.
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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
“ACI318-11”

> Click [OK]

> Click [Close]

© Perform Analysis

= = v Gen 2015 - [C\Users\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\Appl2 flat slab_Start_2 ] - [Model View] = B X
P PP
View Structure Node/Element Properties Boundary Load Analysis Results Pushover Design Query  Tools 2 Help ~ — = =
n n
% ““Reactions - 5+ | JQ Beam/Element ~ o ion of Load C: i es - JE TH Results - L Iﬁj aE 5 @q
[ Deformations ~ {7~ | }- Local Direction.. Ontl rfaces = | | T.H Graph/Text ~ ™ | =
Load E . ption ) Column Shortening Story Shear Text Results
Combination | ¢ Forces ~ &~ | Tt Displacement Participation Fact @ add O Fenlace fracer = | [l Stage/Step Graph Graphfor C.S  Force Ratio Output | Tables~
: T )
Code Selection
Load Combinations Steal @ Concrete SRC H@ El ’?‘ ) ™~ % :E
! : : : Footing 4 EEE
General | Steel Design  Concrete Design |SHC Design | Faotin Desian C PSEEET - B
Load Combination List
Spe Scale Up of Response Spectrum Load Cases e
| No | Name | Aclivel Type | De . . e r =
Loa ¥ | | Scale Up Factor @ 1
] \
Dire| Factor  Load Case o)
& Maodify \'l
Delete a
Exqi Wind Load Factar
seal trength-level ) Service-leval
] Seismic Load Factor
Peris ~ _ .
@ Strenath-level 1 Service-leve|
Consider Lateral Soil Prassure Factar
Mod Load Factor + (0.9
sg Manipulation of Construction Stage Load Case —
Ful ST @ Static Load Case @
E C5 ¢ Construction Stage Load Case @
@ ST Only CS Only ST+CS @
[ Consider Orthogonal Effect =)}
Set Load Cases for Orthogonal Effect,,, Q‘
H @ 100 : 30 Rule =
< I SR55(5quare-Root-of-Sum-of-Squares) %
o Generate Additional Load Combinations
[ Copy ] [ Impon. 8 { [ Auto Generation, . ] E [T] far Special Seismic Load
[T for Vertical Selsmic Forces
1| File Name: CUsers#Kim TaeGook®DeskiopiRelease 1 E [ Factars for Saismic Design,., ]
{ Will Execute Construction Stage Analvsis
Consider Losses for Prestress Load Cases
[ Accidental Eccentricity
Descinton s Transfer Stage 1 Define
estription : Service Load Stage @ [1 Factors
LoadCase Direction Scale
R X 1 i
RY XY i -
4 1 * 33
Tree Menu [REHIZLE 4[]\ command Message £ Analysis Message [ER™| D

For Help, press F1

Midas Information Technology Co., Ltd.
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6:1,17,15
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Step

9)6F 3-1. Column design

Procedure

@ Design > Design > RC Design >
Design Code

@ Select Design Code as
“ACI318-11" >
Click [OK]

® Design > Design > RC Design >
Column Design

@ cClick [Select All] and then
[Update Rebar] button.

O sorted by : Member >
Check the design results >
click [Close]

DebHEd =

View Structure Node/Element Properties Boundary Load Analysis LEH Pushover

Gen 2015 - [CA\Users\KimTaeGook\Desktop\Release renewal Gen\Tutarial Manua\Tutorial_2nd\Models_test\App12 flat slab_Start_revised_2] - [Model View] = B X

PRI Quen  Tools L Hep - — & x

[eurocodenos \CO18-11 -] | [ssrc7s -] II II 1Q Steel Design B steel Design %
CXT A= Steel Desigr. RC Design ~ SRC Design - & | IR Concrete Design | B Concrete Design ~
General Design Displacement _Section | - ) Perform
Parameter = i Meshed Design - Optimal Design... for Design | -} SRC Design P SRC Design ~ Batch Design
sult

ACB18-11 RC-Column Design Result Di... [ = || & |28 |

Concrete Design Code - s -
B = E
lf T13168-11 Unit: kM m :E:El @&‘ﬂ %Em
Design Code : | ACI318-11 - 3
Se:
["] Apply Special Provisions for Seismic Design R
BMEEY] S [ Sclon fc Z CHK| ; Iament Redistributicaseestor for Bearn 1 ';';;
sECT| L [ Be | He | Height] ws = e B2
T {1004 T ok ¢ Ok ]
2 0. 400‘ 0.400| 3.0000 | 275790 E
2 r Column 31026.4 | 275790 w% q
2 0.400[0.400| 30000 | 275730 &
4 Coumn | 31026.4| 275780 p
oK S
1™ 400] 0400 30000 | 275790 =
7 Column 31026.4 | 275790
r 0K
2 D‘UD‘ 0.400| 3.0000 | 275790 .
& | [ | coumn |swoza] zrsrao) o &
2 0.400] 0.400| 30000 | 275790 o+
9 [ [ coum [310za] zrsren]” o
2 0400‘ 0.400| 3.0000 | 275790
B 21 Column 31026.4 | 275790
i r oK
(= 2 0. 4UD‘ 0.400| 3.0000 | 275790
% | [ coum [swoesa] zrsrao| —
2 0.400] 0.400| 3.0000 | 275790 =i}
27 r Column 310264 | 275730 oK @
2 0. 400‘ 0.400| 3.0000 | 275790 @
28 r Column 31026.4 | 275790 w% @
2 0.400[ 0.400| 30000 | 275790 o &
|| Coppect b —_
Select Al I Re-calculation =
e ol T i
[Draw PM Curve,.. i Update Rebar | Close |

- greTo=TT
E-[L]) Static Load Case 2[LL ;]
{7} Pressure Loads - 22115
[l Static Load Case 3[WX ;]
EH Wind Loads [IBC2012(ASCE7-
-l Static Load Case 4 WY ;]
B Wind Loads [IBC2012(ASCE7-
[~ Response Spectrum Analysis
-1, Response Spectrum Functions : 1
[~ Function 1[1BC2012(ASCE7-1
-1 Response Spectum Load Cases.
-1l Case 1] RXIBC2012(ASCEZ-1l

& Case 2[ RYIBC2012(ASCE7-1!
g % Domzn 24 Writing Result : 175. of 175.

%% Fini N
B % 1 [Bem=0] Finished Writing RC Column Design Result to Table.

< m

Tree Menu IREESELE

Command Message

For Help, press FL Node-22515

U:0,17,15

Midas Information Technology Co., Ltd.
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Step

0¥ 3-2. Modify column rebar data

Automesh and slab / wall design tutorial

Procedure

@ Design > Design > RC Design >

m DEebdE e - Gen 2015 - [C:\Users\KimTaeGook\Desktop'Release renewal Gen\Tutorial Manual\ Tutorial_2nd\Models_test\App12 flat slab_Start 2] - [Model View] = B I

d p d d Design T p

| = ocodesios v|| [acm18-11 *] | [ssree - I I:E I:E 7Q Steel Design HQ, Steel Design %
. el Design = ., RC Design ~ 0 SRC Design - [ concrete Design Concrete Design =
Modlfy Column Rebar Data General Desior G fo i Column Reber Data [ 52 |pplacement _Sedtion 1 = Perform

mal Design... for Design [y SRC Design fiQ sRC Desian ~ Batch Design

Parameter -
SECT  Mame Bar Create Sub Section
e YT e ) SN nnmm P ACDE AN IEeEE| * A Gl
2l Calumn——In Elernent List : =
2-2 Column In Gan
B Vot 23 Coumn In 147 25 28 29 204 20 220 250 ¢
=5 2-4 Column In £
H H =1 Analysis Cont _ m Colunn/Brace Praperty &
Select SECT “2-1” in the list. T Egema |25 Qoumn b e .
= =] i 27 Column  In £ d
- Stories : 6 1 ,
, Modes : 24 (o1
"= Bements ®,
{47 Named Plane a
Check the rebar data. I
&7 Flan =
[T] Properties Q
Rebar data can be modified in Mateial 4 o
H i &7 Thickness N
this dialog box. 3 Shego =) £,
-2 Supports : Hum: 5 -
1, Static L“_E'ds Wain Rows 3
;;:::z LL:: Corner ] #7 e
2
. Static: Loax End(l & J) |~ # q 2556 5|
@ Ciick [Add/Replace] > [Close] i | e i -
“ Hﬁsnﬁr:;ii:: P Center(W) : 3 # d 0 B
Reb:f;;’:se Concrete Face to Center of Rebar(doy : 00635 =
Type of Hoop Rebar: @) Ties © Spirals %
[ Detall Figure )
End(l &) Center(M) i
2 2
] L,
CEI
e [ Add/Feplace | [ Delete | [ Close | 7
REEUINg FrarE EIETENT RESUIT — Toncrete Design -
< i 3| =y
Tree Menu [+ command Message  Analysis Wessage [ER™| '
d [T . T =
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Step

0Vi¥ 4-1. Slab and wall load combinations

Automesh and slab / wall design tutorial

Gen 2015 - [C:\Users\KimTaeGook\Deskiop\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\App12_flat slab_Start_2] - [Model View] = @ X

Procedure EEIEE=TENE

View Structure Node/Element Properties Boundary Load
Slab/Wall Load Combination ]
Select the load combinations for GeneralDesign
the slab/wall element design.

Analysis Results Pushaver Design Query  Tools L Help ~ — & x

i 53

Displacement Section Perform
Optimal Design... for Design Batch Design

=
3¢, RC Design ~

|Eumcode3105
| steel Design -

[ssrcr9
SRC Design ~

Eq Steel Design Eqsteel Design
ﬁ Concrete Design =

B sRc Design ~

[ Conarete Design
LTQ SRC Design

Meshed Design ~

fn e B TEHENARO EHIR SN E Y - NFEECIER R FLLIREY e

|Tree Menu b xl 4 [ Model View x l >
Menu Tables Group Report
=B Works

-+ Analysis Cartrol Data
Eigenwalue Analysis [ Type, Eigenve
£ Structures

£

Meshed Slab/Wall Load Combinations

f

@ Design > Design >

Slab/Mat Wall

Strength Serviceability Deflection{Cracked) Strength

ﬁ Stories : § - 1 -
Nodes : 24823 [JelCB2 | |[FeLCB20 [ |CelCB20 [ [JcLCBZ F

. Hlements : 25520 []eLCB3 []eLCB21 []eLCB2! []eLCBS
l Named Plane : 2 [“|cLCE4 []cLCB22 []cLCR22 [ClcLCBd
Elevation [T]cLCRS []cLCB23 [cLCB23 [cLCBS
[l Flan [TleLCEE [JeLcB2d ) |JeLCE24 []cLCBE
= [z] Propetiies [T]eLCB? []cLCB25 [~|cLCBZS [“]cLCB?
Material : 2 [JcLCBB | FeLcees []cLCB26 []cLCBA 4

@ Select the desired load combinati & 2 Taowan -2 B BBy s ot

. . =L Boundaries c cl cl cl
on in each column to consider dur A T =yt - el < ey
ing the slab/wall design.

Meshed Design >
Slab/Wall Load Combinations

popcicle)

(o8
ot
<

-4, Static Loads i
Static Load Case 1[DL:] . -
Static Load Case 2[LL ;] Description : SERV D
Static: Load Case 3 [WX ;]

[+-[u]l Static Load Case 4 WY :]
B[}‘ Response Spectrum Analysis

T Response Spectrum Functions - 1
Response Spectrum Load Cases

Q==

m

® Cciick [OK]

i >E000 0 006

[ 246 (10-3-47 23@165-0)
[ 27 (6247 #3@1650) e
=-fif Domain - 4

=g 1 [Eem=0]

[y [11[Blem=21925: Type=Slab]

=g 2 [Flem=0]

By 1] [Elem=280: Type=Wall

=g 3 [Eem=0]

% [1] [Elem=300: Type=Wall]

[2] [Elem=300: Type=Wall]

[3] [Elem=480: Type=Wall]
= g 4 [Flem=0]
: E[T][Eemﬂzﬂ. Type=Wall]

[2] [Elem=180: Type=Wall] -
[3] [Elem=120: Type=Wall] -

« 1 +
>
Tree Menu EHSERT mnnm Command Message # Analysis Message || d D '

For Help, press F1 Node-232  |U:0,6,0 6:0,6,0 [k ~fm =] b HE > )0 s/ 2 s
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Step

04 4-2 DeSig n Criteria for rebar Automesh and slab / wall design tutorial

Procedure

Specify rebar size 4 [ ModelView x b
Enter the standard sizes of :

rebars Used in the design Of oy‘lshed Design Criteria for Rebars Slab/Mat

reinforcement for slab/wall 9 [ Basic febar for Siab _

elements Top - Dir, 1 @ 300 - Dir.2

Bot, - Dir.1: @ 300 -
Top -Dir.2 : @ 300 -

0 Design > Design > Bot, - Dir,2 : @ 300 -
Dir.1

Meshed Design > For Slab Desian

Rebar @ #445
Design Criteria for Rebar Spacing | @4.@5.@F.Q@IZ.@1F

Corgmes Face to Center of Rebar(dT, dB) dr

) a —— - Dinl)
Dir, 003 003 m Din2: 008 005 0m

@ Check off [Basic Rebar for Slab].

ds
1 ipir1)

For Mat Design

¢ Basic rebar option is useful Rebar  © #9.410.411
when the engineer wants to : e :
: . . Spacing : @4"@8
ass.lgn the identical rebar to the Concrete Face to Center of Rebar(dT, dB)
entire slabs and checks the - o
i1 0 L m Dirz: 0 L m

additional rebar amount.

For Wall Design

@ For Slab DeSign : Wertical Rebar @ #4.45

) Horizontal Rebar:  #4.45

Dir.1:0.03m, 0.03m Spacing . @@
Concrete Face to Center of Rebar(dw) @ 0 m

Dir.2: 0.05m, 0.05m

O =

@ Click [OK]
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Step

04 4-3 ACtive Identlty Automesh and slab / wall design tutorial

P r 0 C ed u r e & e d @ s Gen 2015 - [C:\Users\KimTaeGook'\Desktop'Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\Appl2 flat slab_Start 2 *] - [Model View]
Wiew Structure MNode/Element Properties Boundary Load Analysis Results Pushaver Design Query Tools

& pynamic - [) view Point - #13] I/,; I/. — ™ close -
:O:Zoom hd Named\lle'w " o

¥ Select - [ls vessees - = Tile Horizontally

i viti ¥ Unselect - 528 Grids ~ Hext Tile Verticall,
0 Vl EW > ACtIVItIES > Redraw Initial Previous X Unsele | Inactive Al Inverse | oo. e Display New @ © . DD o el
View  View 47Pan - - Active | fvaSnap - s Window [ Previous | [P cascade

Active ldentity

Y« B Modelview x |

Active Identity @

) Current UCS Plane
Marned Plane
Boundary Group

Menu Tables Group
R Works

BB Analysis Control Data
E Eigenvalue Analysis [ Type. Eigenve
£ 2R Structures
Stories : 6
o Nodes : 24823
o Hements : 25920

@ Click: Story > ROOF
Check : +Below

(@ Stary
Group
7 Load Group

Mernber

Mamed Plane : 2 IF
1 Elevation %E
. . Plan i
g Click : [ACtlve] > [Close] I':::"f"’;';‘:na‘ )

I Section:2
&% Thickness : 2
=+ L. Boundaries
. Supports : 43
Eh3, Static Loads
g g:z:z E:: g:: ; {Et]] [] Activated object only
Static Load Case 3 [WX ; | [ Active | [ Active+ | [Inactive+ |
Static Load Case 4 WY ;] T -
£ 1. Fesponss Spectm A
P Response Spectrum Functions : 1
Response Spectrum Load Cases...
e El Rebar Data
=[] Column
2-1(6-347 #3@3550)
[E5l] 22 (6247 #3@355-0)
-] 23 (8347 #3@355-0)
B 24012447 #3@355-0)
2-5(10-3-47 #3@355-0)
2-6(10-3-47 #3@165-0)
3] 27 6247 3@165-0)
& % Domain : 4
=g 1 [Fem=0]
B (1 [Bem=21935: Type=Siab]
2 g 2 [Bem=0)
g 1) [Bem=280: Type=Wal]
=g 3 [Bem=0]
: [1] [Bem=300: Type=Wal]
[2] [Bem=300: Type=\Wall]
[3] [Elem=480: Type=Wall]
=g 4 [Bem=0]
; [1] [Bem=120: Type=Wal]
% [2] [Bem=180: Type=Wal]
3] [Bem=120: Type=Wall]
‘< n ! poy
Tree Menu [REHRELT [« [ 1]t command Message [ Analysis Message <&

T —1 None! U: 14,17, 15 : 14,17, 15 ke ~[m ] HE [

() Floor ) +Above @ +Below () +Both

m
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Step

0Vi8 4-4. Slab flexural design (1)

Automesh and slab / wall design tutorial

Procedure

Slab Flexural Design
Check the flexural design results
for slab elements in contour.

Gen 2015 - [C:\Users\KimTaeGook\Desktop\Release renewal Gen\Tuterial Manual\Tutorial_2nd\Medels_test\Appl2 flat slab_Start_revised_2 *] - [Model View]

&3,

Perfarm
Batch Design

Properties Boundary  Load

Analysis Results Pushover

Ls I
Displacement Section
Optimal Design... for Design

(ISPl Quey  Tools

B steel Design
B Conrete Design ~
fQ SRC Design ~

|Eurocod=3:05
| steel Design ~

- [acB1s11 -]
T, RC Design ~

[ssrcra
SRC Design =

Q) Steel Design
[ Concrete Design
[E¢y sRE Design

General Design
Parameter ~

Meshed Design -

Pn- o i ITRENRN®

4

CRIEEREE BRI - L LI T

B model View x | 2

@ Design > Design >

midas Gen
POST-FROCESSOR
Slab Flexural Design || SLAB DESIGN

£

Meshed Design >

Load Cases/Combinations
ALL COMBINATION -| [

[¥] Flexural Design

3.03785e-003
2.79259%e-003
2.54733e-003

fd

Slab Flexural Design

2.30207e-003
2.05681e-003

() Elernent @ Avg. Modal

mpcycyels|

@Eement @ width [T |m ] e 1.81156e-003
1.56630e-003 fen
@ Sselect [Avg. Nodal]. el -
_ S 1.07578e-003 | "
@ Dir, 1 @ Dir. 2 = 8.30519e-004 |

Type of Display One-Way Flexural Design =] 5.8525%-004
CheCk [AS I’eq (mA 2/m )] [ Contour L Lecendiial Cutting Diagram Mode 3.40000e-004
b [Cvalues  [J @ Cutting Line « Cutiing Plane

[¥] One-Way Flexural Design () eifues] Gl Unes

@
Element Edge [#]Cut-Line #1 f %
Check on One-Way Flexure e | b : Eosiion: ®
. . . R i y op & Bot
Design option and click [...] © Reber S [ e | o Smocthing: &
Ag_req (m"z/m} [ )| J b Element {Avg.Nodal) |[&
button © Rho_reg e Cutting Line Detail o . =
" % Marne: Cut-Line #2 i rection
®© Hiiistance Fiatin Pritl: 56, 622621, 15 gueq (m.\;,m)
) Wood Arner Moment Priz:
© Defined Cutting Lines [Add] s
Desian Force 2 ] L=/ I A
. . Scale Factor: |
& Display the bending moments Undte Aeoar ‘

[V Reverse Graph ...

of the floor slab elements along e 9)Value Output 7 Minblax Only
a cutting line, and produce the

design results of reinforcement.

**+ End Design by ACI3128-11

@ Click [Apply] Total Design/Checking Time..:

Tree Menu L1 KN L3 L] Command Message Analysi:
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Step

04 4_4 Slab ﬂexural deSign (2) Automesh and slab / wall design tutorial

Procedure

@ Design > Design >

Gen 2015 - [C:A\Users\KimTaeGook\Desktop)\Release renewal Gen\Tutorial Manual\Tutarial 2nd\Models_test\App12 flat slab_Start_revised 2 *] - [Meshed Slab Design |

Query  Tools L Hep ~ - @ x
HQ Steel Design %

B Concrete Design -
i Perform
I SRC Design - Batch Design

Design

View  Structure  Node/Element  Froperties  Bounday  load  Analsis  Results  Pushover
- [acmta11

] T T
T, RC Design ~ EA IA

CX
General Design Displacement  Section
=3 Meshed Design ~ Optimal Design... for Design

[Eurocodesios
| steel Design -

[ssreza
SRC Design -

iy Steel Design
& Concrete Design
[E SRC Design

Parameter ~

Meshed Design >

1iHEH=D D

3] ¢ [ mocetview.” [X Meshed siab Design Force x|

Slab Flexural Design

Top

Slab Flexural Design

mud1 mud2 mud1 mud2

LcB LcB
Load Cases/Combinations [Rmin) (kN-mim) (kN-m/m) (kN-mim)

» 21348 | 26486 cLCB1 1419 cLCB1 0.00 cLCB1 0.00 cLCB1 12.05
E 21348 | 26413 cLCB1 16.70 cLCB1 0.00 cLCB1 0.00 cLCB1 12.39
@ Select [Avg. Nodall. @ L T -

21348 | 22508 cLcat 724 cLCB1 0.00 | | (9 MIDAS/ Text Editor - [Untitled. =
@ Awg, Nodal 21349 | 22509 cLeal 724 cLCB1 0.00 & _m_ oLl E=8 BB )
21349 | 26494 cLCB1 10.18 cLCB1 0.00 (% File Edit View Window Help - = ]*
@ Elemant ) Width |1 ZEDIETE e - o] LEEHERE I B . A FEHECRDEE
26436 [ [ 00| | gamer =
H H : : ) 21350 | 23397 cLeB1 0.00 cLCB1 000 | Joooo2 -
9 Click [DeS|gn Result] ©Top O Botom @ Both el S Tl e oo | 0995 wides Gen - RG-Siab Flowral Desian [ ACIEIE] | fien 2015 =
. . . 21350 | 23395 cLeB1 0.00 cLCB1 ooa| | [ooos
¢ Produce the detail flexural ® Dir. 1 O Dir. 2 21350 | 24087 cLest 000|  cicei 000 | osce
. " 21351 | 24087 cLeB1 0.00 cLCB1 0.00 - -
design results of slab elements TR Gl 2 |2es | etcsr|  ooo| s oo | (oo [[1-T]] _ SLAB DESIGH MAXIMN RESILT DATA ; DOAIN I-11], Dir |
in a text fOI’ma'[ ¥IContour L) ¥lLegend [ 21351 | 23398 cLCB1 0.00 cLCB 0.00 | | fooo1o
. [IValuss [ 21351 | 23397 cLeB1 0.00 cLCB1 000 | | oot
21352 | 24120 cLeB1 2041 cLCB1 BEl e << EOTTON >
[#] One-Way Flexural Design () 21352 | 25139 cLCE1 1795 cLCB1 7.56 00014 -. Information of Paransters.
e e 21352 | 24850 cLCB1 17.45 cLCB1 12.57 ggg:g EEEmNuU‘ T2t
- ; - 21352 | 24493 cLeB1 2544 cLCB1 811 T R
. . @Both  OLet O Right 21353 | 25999 cLCB1 0.00 cLCB1 0.00 333:; ?:tze:a\s fFSD Zﬂ%éggggg%g EEZ\:
c’ 21353 | 25952 LCB1 0.00 LCB1 000 | josois ickness :  ~0,2000 m,
CIICk [DeS|gn Force] © Rebar 21353 | 25713 ZLCEH 0.00 ZLcaw s 2 Covering ﬂ$ - Egggg m.
n As_req (m 2/ 21353 | 25976 cLCB1 0.00 cLCB1 0.00 00022 h : m =
H e 21354 | 25997 cLCB1 439 cLCB1 0.00 | | [ooo22 -. Information of Oesian.
1% Produce the f|eXUI’a| deSIgn ‘V'H?UDJE” 21354 | 25974 cLeBt 0.00 cLCB || et Eh' S0 (by Unit Length)
i # 21354 | 26000 cLcat 0.00 oLCB1 0.00 | | laoze b = et '
forbcels fOf Slab elements In a () Resistance Ratio 21354 | 26025 cLCB1 0.00 cLCA1 0.00 | foonaz i Flon of Honents and Result
tabular format. ) Wood Armer Moment 21355 | 25609 cLCBY 000 olcBi ooo || P02 - Infarnation of Monents and Recul.
21355 | 25961 cLCB1 0.00 cLCB1 0.00] | laonao As_req = 0.0008 w”2/m. E 0.0008 w”2/m.
[ Design Result ] 21355 | 25768 cLcat 0.00 cLCB1 0.00 | | Joooat Asuse = 0.0027 w"Z/n. 0.0027 w2/,
( 21355 | 25978 cLCB1 000 cLCB1 0.00 | | [o0032 Mn = ASTUSE*FV*[EI*AS_USE*FW&I.T*fcfh)] = 115.9483  kh-m./m.
a Design Force 21356 | 22418 cLCBl 000 cLCBI 584 | | booas DE'M” - phi+ Mh Z ‘83;839‘} Eu:m,’:m
6 i { Update Febar 21356 | 22619 oLeB1 0.00 oLCB1 B oo Rath = MWu/phitn = 0,322 < 1.0 - 0K !
Click [Update Rebar] e I — —ci— |2 .
00038
. 21357 | 22924 cLCB1 10.05 cLCB1 2430 00039 - Infurmatiolj of Paraneters,
% Update the rebar quantity for 257 (290 | coet| ol  aemil  eanl| oo E&gmg? : -?fﬂ%* oo
aterials : fo = . q,
each slab element. The updated ST L
. ickness : 0,2000 m,
rebar data is used for strength T T T e Gowerins @ - D
Total Design/Checking Tirme..: 8.49 [sec] hooar
verification. ot - ntormtion o ein.
00049 phi = 0. .
Tree vienu [ERER [ [T, Gommanatisssage JAnabysis Messsae [ | ooz b T Thi by tnit Lensth).
For Help, press F1

Ln0/128, Coll
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Step

04

4-4. Slab flexural design (3)

Automesh and slab / wall design tutorial

Procedure

@ Design > Design >
Meshed Design >
Slab Flexural Design

@ Check [Resistance Ratio]

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

9 Load Cases/ Combinations
: ALL COBMINATION

O select [Avg. Nodal].

® Check [Dir.1]

@ Click [Apply]

WDBEEE@H -

Gen 2015 - [C:\Users\KimTaeGook\ Desktop\Release renewal Gen\Tutorial ManualTutorial_2nc\Models_test\App12_flat slab_Start_revised_2 *] - [Model View] = B R

[Eurocogei0s

-] [acB1811 -]

[ssrcze -]

CX
General Design
Parameter =

|/ Steel Design ~

Design

o Slab Flexural Design = |-
/

Load Cases/Combinations

ALL COMBINATION -| [N

Flexural Design
) Elermnent @ Avg, Mods!

@ Element ) Width |1 m

@ Top ) Bottom @ Both

©0ir 2 e

Type of Display
[V Contour () [¥|Legend (L)
[MWalues [

@ Dir, 1

[7] One-Way Flexural Design
Element Edge

@ Buoth Leit Right
() Rebar
) As_req (m™2/m)

Rho_req

®/d

@ Resistance Ratio
(2) Wood Armer Momeny

Design Result

Design Farce

Update Rebar

O ==

Tree Menu

F, RC Design ~
Meshed Design -

P W Pl [0k AR TR

SRC Design ~

Design

1B AR B ® |

I I
Is s
Section
Optimal Design... for Design

Displacement

Q) Steel Design
[q concrete Design
[5Qy SRC Design

Design :
Biq steel Design %
BQ concrete Design ~

_ Perfarm
i sRC Design - Batch Design

R R LI

4 B MotelView x|

Wi rim

3
midas Gen
BOST-PROCESSCR
SLAB DESIGH o
£
&4
9.828932-001 ...
.99042e-001
8.09202e-001 |
7.19357e-001 | (&)
6.29512e-001 | (5]
HoEE 5.39667-001
H 4.498212-001 '
T +
Th e 3.59976e-001 |
i n E 2.70131e-001 | &
FH el | 1.80286e-001 | 4
ERn pe% H
H H 9.044032-002
i H
H HH 5.95094e-004
N H
G e ®
Position: Is|
Top & Bot 2
Smoothing: =
Element (Avg.Nodal) |[o
Component:
Direction 1
Resistance Ratic
ALL COMBINATION
MRX : 22264
MIN : 22312
FILE: Appl2_flat~
UNIT: Hone
DATE: 10/28/2014
+++ End Design by ACI318-11 B
Total Design/Checking Time..: 2.49 [sec] F
Command Message i Analysis Message |« ] 3
d kN «[m =] 242 [ »][non =| [T 0:/ 2 =

Midas Information Technology Co., Ltd.
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VI8 4-4. Slab flexural design (4)

Automesh and slab / wall design tutorial

Procedure

[Smoothing]

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 " Awg, Modal

(« Element " Width
" Top (" Botkom  f* Both

{+ Dir, 1 " Dir, 2

Type of Display
[v Conkour J [v Legend J
[ values L

Width smoothing :
weighted average method

a b

| |
| | |
| | |
| | |
V1 v2 v3

weighted average for v2’ =

(Vi+v2)xa/2+(v3+v2)xb/2
a+b

{* Element i fvg, 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 " Width

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=y
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

Enoz| | [ENio1_ ENioz|

|Envin eniig] | [Envi2a

ENT4

El

EN72 ENT1

8
EN13)

ENIZ

ENZ4

ENZ1

Er2

9
ENZ3 ENG4

ES
(Inactive)

EN22 ENSI

H

the node EN21. (Assume that rebar direction is selected as Angle 2 =% | |F*

for Width smoothing direction.)

(1) Element + Element: EN21

(2) Avg. Nodal +Element: (EN12+EN21+EN33+EN44)/4

E3

EN82 EM31

EMN33

EN3Z

EN44

EN41

E4

EN43 ENB4

EB
(Inactive)

EN42 ENBI

1

N2

N3,

(3) Element + Width 2m (dir. 1): {(EN21+EN92)*1m/2+(EN21+EN101)*1m/2+(EN21+EN7§)*1m/2+(EN21+EN14)*1m/2
+(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)

Midas Information Technology Co., Ltd.
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Step

04 4-4. Slab flexural deSign (5) Automesh and slab / wall design tutorial

Gen 2015 - [C:\Users\KimTaeGoek\Desktop'\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\Appl2 flat slab_Start_revised_2] - [Medel View]

Procedure

Analysis  Results  Pushover [IOLIEGB Quey  Tools

View Structure Node/Element Properties Boundary Load

[Eurocodesos -l [acmiz11 [ssrcr9 -] II II Q Steel Design B steel Design %
CX |F= steel Design = | &, RC Design - £ spe Design - & | I concrete Design | BQ Conrete Design ~
. . General Design ) Displacement _Section | . = Perform
Des | g n > Des | g n > Parametar ~ iz Meshed Design ~ Optimal Design... for Design | |0 SRC Design 1q SRC Design ~ Batch Design

Meshed Design >

midas Gen
_20ST PROCESSOR _
Slab Flexural Design SLAB DESIGN

Slab Flexural Design

Load Cases/Combinations .46091e+001

ALL COMBINATION -| [

Flexural Design

3
2.10346e+001
B

.46008e+000

0.00000e+000

@ Check [Wood Armer Moment]

¢ Display the Wood Armer
Moments in contour.

-1.96890e+001

-3.32635e+001

lement © Width |1 m

-4.68380e+001

-6.04126e+001

 Top () Bottorn @ Both

-7.39871e+001

Dir, 2

-8.75616e+001

-1.01136e+002

Twpe of Display

® Load Cases/ Combinations
¥ Contaur [] [¥]Legend []
: ALL COBMINATION Fvaes L

One-Way Flexural Design
Elernent Edge
@ Buoth Left Right

-1.14711e+002

Position:

Top & Bot
Smoothing:

Element (Avg.Nodal)
Component.:
Direction 1

Wood Armer

@ Check [Dir.1]

S | @3 5

esistance Ratio
'nod Armer Moment

@ Click [Apply]

Design Result
ALL COMBINATION

Design Faorce

™ JE

T 21431
9 Update Hebar MIN : 23021
FILE: Appl2_flat~

UNIT: kN-m/m
DRATE: 10/28/2014

++* End Design by ACI318-11
Total Design/Checking Time..:  13.80 [sec]

][+ [¥ ]\ Command Message } Analy:
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Step

04 4-4. Slab flexural deSign (6) Automesh and slab / wall design tutorial

Procedure Design Strength > Required Strength

[Design strength of

@(Nominal Strength) > U
flexural member]

1. Design Strength

UFlexural strength of meshed slab is calculated based on the doubly reinforced beam design method.

Doubly Reinforced: M ;=A"f (d-d’

(A -A)T,

a
M, =(A-A"f (d—— a=
e =(A AT 2) where, 0.85%.b

OM, =D (M, M) =O[A ", (d ~d)+ (A -A),(d -7)

b . h—?" 0,85
i = —Ld* i - Al
_.——)4.5\-—.—-—‘— ——————— 7————;:.-----341_:___?-—
| - Q55 wah
________________ S IR e
d
As
trooeel---d—_—l —————p A
e
Cross Section Strain Strength

Midas Information Technology Co., Ltd.
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Step

04 4-4. Slab flexural deSign (7) Automesh and slab / wall design tutorial

Procedure Design Strength > Required Strength

[Design strength of

@(Nominal Strength) > U
flexural member]

2.Strength reduction factor

Strength reduction factor needs to be calculated based on the tensile strain in extreme tension steel.

f Rﬁ =0.75 + (g - 0.002)(50)
0.90
0.75
-0.002)(250/3
0.B5 {Cg J{ }
Comprassion Tension
controlled——~__ | Transiton | _controlled
F - | -
| £,=0.002 £, =0.005
¢ c
== (.600 ==0.375
d, d,

Interpalation on efdy.  Spiral ¢ = 0.75+0.15[(1/e/d;) - (5/3)]
Other ¢ = 0.65+0.25[(1/c/dy) - (5/3)]

Fig. RO.3.2—Variation of  with net tensile strain in extreme

tension steel, &, and c/dy for Grade 60 reinforcement and
for prestressing steel.

‘Strength reduction factor is uniformly applied as 0.9 in midas Gen.

Midas Information Technology Co., Ltd.
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Step

04 4_4 Slab ﬂexural deSign (8) Automesh and slab / wall design tutorial

Procedure

[Design strength of
flexural member]

3. Minimum reinforcement of flexural members

A .in =0.002bh for f, =40ksi or 50ksi
A yin =0.0018bh  for f, =60ksi

A i = 0'0018: 00000y, or £, > 6ok
o | . 0.0018x 60000
#Above limitation is applied in midas Gen. If fy > 60ksi, As,min is the smaller of 0.0014 and : bh.

y
4. Maximum reinforcement of flexural members

B.10.3 — General principles and requirements

B.10.3.3 — For flexural members and members
subject to combined flexure and compressive axial
load where ¢Pj is less than the smaller of 0.10f; Ag
and ¢Pp, the ratio of reinforcement, p, provided shall
not exceed 0.75 of the ratio p;, that would produce
balanced strain conditions for the section under flexure
without axial load. For members with compression rein-
forcement, the portion of g, equalized by compression
reinforcement need not be reduced by the 0.75 factor.

‘In midas Gen, maximum rebar ratio is limited as 75% of balanced rebar ratio as per Appendix B10.3.3.

5. Minimum Spacing Limit
Rebar spacing shall not be less than the smaller of “3*slab thickness” and 18in.
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Step

04 4_4 Slab ﬂexural deSign (9) Automesh and slab / wall design tutorial

Procedure

[Wood Armer Moment]

6. Required Moment Strength calculated from 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, 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—m

m,; = 2 > 22 cos 20 +m,,sin2a
m,,+m,, m,,—M;,
my = A Z cos2a —m,, sin 2a
2 2 =
M, — My
Mg, = — > 7 sin 2a + m,,, cos2a

Midas Information Technology Co., Ltd.
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Step

0Vi8 4-4. Slab flexural design (10)

Automesh and slab / wall design tutorial

Procedure

[Wood Armer Moment]

Then, Wood-Armer moments are calculated as follows:

[Bottom Rebar]
My — My, cot fp‘

=m,— 2m,, cot @ +m cot? + -
Mydq a ab COL @ pcot ¢ sing

my My — iy cot @
Mydz = — z{p-l"

sin sin g
When m,;3;<0 and m,, 4,0,
Mygr = 0

my + |(my, — my cotw)?/(my — 2my cot@ + mycot’@)]

M, 15 = Max {0,
ud2 [ siﬂch

When m,, ;>0 and m,, 4,40,

(mgp—my cotg)?

Mygq = max {0,mg — 2mg; cot g -I-m,,cotzzp + ‘

My
Mygz = 0
When m,; ;<0 and m,, 5,0,
Mygr = 0
Mydz = 0

[Top Rebar]
gy — My, col @
m', 2 = m, —2m,y cot @ +mycotdep — |———8—
udi a ah P b @ sing

! —
m, . =— - -
ud2” cin? P sing

my Mgy — My cot cp‘
Whenm',;,>0 and m', 4,0,
m'yq1 =0
my, = |(mgy, — my, cot @)%/ (my — 2my, cotg +mycot’g)|

] — 1
i) = min {0
ud2 [ ’ Si'nzr:p

Whenm',;,<0 and m', 4,0,
2
(mgp—mycote)

m'y41 = min {0,m, — 2my; cote +mbcot2gn—‘ -~
b

I _
M yqz =0

Whenm', 3,70 and m', 4,20,
m'ya1 =0

I —
Moygz =0

Midas Information Technology Co., Ltd.
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Step

04 4-5. Slab shear CheCking (1) Automesh and slab / wall design tutorial

Procedure

Slab Shear Checking
Produce the two-way shear
(punching shear) check results at

a OemdEE - e T — [ | = [ PPL2nd\Models test\App1a flt slab Start revised 2] - [Model View] - @ 2
2] File Edit View Window Help MEIE (¥ Help

[eamsos+] [acsmsa] D E ISR E /e W MK = =B 4% R ALFE @5, G
CT sy o e Design

o057
=
Steel Di - . RCD|
General Design s % o0cs  nidhs Gen - AC-Sish Shear Checkina [ ACI31E-1T | Ben 2015
oooos ]
Parameter - cx Mesh [ gn -

Perform
Batch Design

inooos [{[#]]]  PUMCHING CHECK MAXIMUM RESULT DATA BY CODE : DOMAIN 1-[1].

Lo | ___________|
fm - e - D E R [tk PR ) oo BEigoEeomm » g alE

noo11 -. Information of Parameters
the supports of slab elements or at lﬁz e M Y ——
concentrated loads and the one- ——— R S eae comc [
way shear check results along the Losd Combinaiors R i e, |y p—
: ; [ALL COMBINATION -] (] ol I 05 03 05 05 s.sda04e-00 | [
user-defined Shear Check Lines. BE A b = o = P S ——
003 - Inforraton of sear stress caracity of conrece, -0 s = H 7.35502e-001 | @)
: : : A e & rs0se | o
@ Design > Design > i N — e TRPPRTR e ERER i » ~ 0 |y saneon g
Meshed Design > b S §§§§ ; eg;ﬂg”“‘%ﬂ” D'riZ;r;EégﬂEﬁ?:j::dered unbalanced Moment ) 1' S :::E::ZE &
Tupe of Display i B Tw A s < 0 — 0 a.37023e-001 | "
Slab Shear Checking e 5 = (et Yot el et ) - HTH 5773280001 | ok
alues g = H e 3.17632e-001 [
‘ _>|_I A 2.57936e-001
[T]One-tay Shear Check Ready [tn0/38, Coll [ Nom [ 4 T
Element Edge ! H p—
: o
@ Both Left Right
@ Click [Design Result] 9 S— :
, . &
¢ Produce the detail punching eﬁmﬂ [ oze | Y
shear design results of slab =
elements in a text format. If the
plate elements of a certain
critical perimeter are selected in
the model view, the detail
results will include the punching
shear results of the selected

elements. If none of the element
has been selected, the most
critical results will be plotted in
the detail result text output.

© Click [Apply] W

N

Code Method FEM Method
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Step

04 4_5 Slab Shear CheCking (2) Automesh and slab / wall design tutorial

Procedure

[Shear strength]
[Punching Shear Check(By CODE)] Vnh =Vc + Vs $Shear strength reduction factor is applied as 0.75.

dVn>Vu Where, Vc : nominal shear strength provided by concrete
- Vs : nominal shear strength provided by shear reinforcement

1. Shear strength of Concrete, Vc
4
@(2+—ji,/fck
P
ad
t; ]}“\/ fck
WYYNER

V., =min CD(Z+

where, B: Ratio of the maximum to the minimum dimension of a column or wall
b,: Critical perimeter

oy 40(Interior column), 30(Edge column), 20(Corner column)

A: 1.0 (normal weight concrete)
. ,’/'\—Crilical section
/ i (11.11.1.2)

d s
/\l{\
’ i
/ /’ Effective load area
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Step

04 4_5 Slab Shear CheCking (3) Automesh and slab / wall design tutorial

Procedure

[Punching Shear Check(By CODE)]

Punching shear perimeter for calculating concrete shear strength

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

df2
i i ——
[ _——
1 = // H [~ I e ~ df2
| I 1 H / \
| i A Lap |_df2 i ".
| [ [ I
S .' ] ] \ j
\\\ , F
Interior Column Edge Column Edge Column Circular Column

Maximum Shear Strength by Concrete (ACI318-11 11.1.3.1)

aln midas Gen, the above limitation is applied when slab thickness is larger than 200mm.
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Step

04 4-5. Slab shear CheCking (4) Automesh and slab / wall design tutorial

Procedure

[Punching Shear Check(By CODE)]

2. Shear strength of reinforcement, Vs

_Afd

S
Vs,min = 4\/Ebwd

Shear rebar spacing limit

V.

S

s<0.5d

o< 0.75d forvy, < 6¢/1a/ foy
0.50d forv, > 6¢/Lffck

g<ad

Minimum Shear Rebar Area
1
E¢Vc <Vu S¢Vc

A/,min = 075 fck %

y

but shall not be less than (500,8)/ f, .

In midas Gen, required rebar area is calculated by “Vs = Vn- Vc”.
Shear rebar spacing limit and minimum shear rebar area are not applied.
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0Vi8 4-5. Slab shear checking (5)

Automesh and slab / wall design tutorial

Procedure

[Punching Shear Check(By CODE)]

3. Required Shear Strength, Vu

Unbalanced moment between a slab and column by flexure

7v:(1_7f)

Unbalanced moment between a slab and column by eccentricity of shear

1
RECYEN N

Factored shear stress

v _V_u+7vMuCAB D|
f(AB) ™ J
A: c c+d
v _V_u_vauCAB
f(CD) —
(CD) A; ‘]c
cy+d

Shear
stress

o
&
o

(b) Edge column

Assumed distribution of shear stress.

Midas Information Technology Co., Ltd.

Case A. Exterior column

cz

Case B. Interior column

<2

b;= cotd
A

Case B

Case D. Conner column

|
. P

e

S
,/"
YHM',,/ ”
i
by=cyt+df2
c Area of Modulus of critical section
2 critical c o
o |section, Ac Jic Jie
byd(by+6by)+d’ bd(by+6b,)+d* by by
A (b +2b,)d] s S e P - 2
byd(b, +3by) +d* byd(by+3by) +d by by
B | 2(b,+b,)d e . 2 .
cl b +b.d 2b2d(b,+2b,)+d*(2b; +by) | 2b%d(b +2hy) +d(2h; +by) bl by(b, +by)
Loz 6b, 6(b,+by) 25, +b, 25, +b,
0| b b Bid(b,+4ba)+d (b, +by) bid(b,+4by)+d b, +by) b by{b, +2bs)
L 6b, 6(b; +2b5) 2b,+by) | 20b,+bs)
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04 4_5 Slab Shear CheCking (6) Automesh and slab / wall design tutorial

Procedure

[Punching Shear Check(By FEM)]

In these methods (The FEM Method), the Shear force along the critical section is 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
-
\
i
/
_____’\
[

Division in

Q
6 parts

(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.
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Step

04 4_5 Slab Shear CheCking (7) 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 FEM)] 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.

@

AY
o NS S
a N b

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.
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Step

04 4_5 Slab Shear CheCking (8) Automesh and slab / wall design tutorial

Procedure

[Punching Shear Check(By FEM)]

(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 ‘@’ 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

04 4_6 SerViceab I l Ity param eter Automesh and slab / wall design tutorial

Procedure Slab deflection is verified as per the clause 9.5.3 of ACI318-11. This deflection limit can be entered by

the user in Serviceability Parameter.
@ Design > Design> RC Design > B

View  Stucture  Node/Element  Properties  Bounday  load  Anaysis  Results  Pushover [ICIEEGE Quey  Tools RE Help - - = %
@Gg .| I:I: EI Q) Steel Design B steel Design %
EBSRC Design - = | [ concrete Design | By Concrete Design ~

Displacement  Section Perform

Gen 2015 - [C:\Users\KimTaeGook\Desktop!\Release renewal Gen'\Tutorial Manual\Tutorial_2nd\Models_test\App12 flat slab_Start revised 2 *] - [Model View] o B R

Serviceability Parameter

-] [acB1811
I, RC Design ~
Meshed Design ~

‘Eummde}ﬂS
| steel Design ~

CX
General Design
Parameter -

Optimal Design... for Design FQ SRC Design ESRC Design ~ Batch Design

EH'F'Eﬁ"EE\T@’ZQ'ei\_U\D %) | "w 17100to171421736)%) W S iHHsrR A Do Femm| N Gl
¥ B Model View | 3
Concrete
Select All o — B
ST —— .
Option 'd
@ Add/Replace ) Delete
H Selection Type &
Click [Apply] ) il @ By Selection @
©F
Deflection Control
DL/ 480 -
@ L /360 Qt
OLs20 S
@ unselect All I g
User: L/ 500 .f*\.
Deflection Amplification Factar L
1 1 hd
(@] -
e . i3
43

TABLE 9.5(b) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

-+
b
b
- -
-
e
b
-
-
-
-
b
-
b
- b
-
8.4
828332
' o+
13
3
*
sAil = 0060

Type of member Deflection to be considered Deflection limitation

Flat roofs not supporting or attached to nonstructural elements ' . - .
likely to be damaged by large deflections Immediate deflection due to live load L £M180
Floors not supporting or aftached to nonstructural elements ' . -
likely to be damaged by large deflections Immediate deflection due to live load L £1360
Roof or floor construction supporting or attached to nonstructural | That part of the total deflection occurring after attachment +

- : £/480
elements likely to be damaged by large deflections of nonstructural elements (sum of the long-term
Rioof or floor construction supporting or attached to nonstructural | deflection due to all sustained loads and the immediate £ 12405 I
elements not likely to be damaged by large deflections deflection due to any additional live load) =
*Limit not intended to safeguard against Pom:ling. Ponding should be checked by suitable calculations of deflaction, including added deflections due to ponded d
water, and considering long-term effacts of all sustained loads, camber, construction tolerances, and reliability of provisions for drainage. I
tLong-term deflection shall be determined in accordance with 9.5.2.5 or 8.5.4.3, but may ba reduced by amount of deflection calculated to occur bafore attachment y Ia v
of nonstructural elements. This amount shall be determinad on basis of accepted engineering data relating to ime-deflaction characteristics of members similar to]  EEH 637,17,15 kv ~Jm ] E0]ME sz g
those being considered.
H imit may be excesded if adequate measures are taken to prevent damage to supported or attached elements.
SLimit shall not be greater than tolerance provided for nonstructural elements. Limit may be exceeded if camber is provided so that total deflection minus camber|
does not excead limit.

Midas Information Technology Co., Ltd. 45/49



Step

04 4-7 Slab SerViceab”ity CheCking Automesh and slab / wall design tutorial

Procedure

a Oemndalda - Gen 2015 - [C:\Users\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\ Tutorial_2nd\Models_test\App12 flat slab_Start_revised 2 *] - [Model View] o B 2

d d d Design !

[Eurocodes0s - [acB18-11

Hoa -] II II 3Q Steel Design Bq steel Design %
] ]

8 SRC Design - [y Conerete Design | BQ Concrete Design -

@ Design > Design > Genemipuign | - SHeiDeson ~ | & R Desan -

Parameter -

Displacement Section Perform

Meshed Design =
.
Meshed Design > o~ EEITERNARO EIR DN ® - B
1 4 B Model View "1 |

Slab Serviceability Checking nidas Gen

POST-FROCESSOR

e Slab Serviceability Cheding x| SLAB SERV.CHECKING

Optimal Design... for Design [ SRC Design [ sRC Design - Batch Design

Load Combinations -6.86289%e-004 “
@ Check [Uncracked] and Active ;
@ Element Aug, Modal T EREE -3.65068e-002
1 [T = -4.84470e-002
Long-term Deflection and Check © Element © With [1_Jm : HHH '
Top Bottom @ Both E -7.23273e-002
[Creep] . ] f ] I ! BamnRaE -8.426752-002
®Dir. 1 Dir, 2 pa | . I -9.620762-002
25 MIDAS/Text Editor - [Untitled.rcs] =[5 [E] -1.08148e-001
H Type of Display ’
0 Calculate the deﬂectlon fOI’ the @ Contowr @ @lLegend @ File Edit View Window Help mF‘m -1.20088e-001
uncracked section and compare [ values ) j DESHSGRE B0 =B o (S 4%
it with the allowable deflection. \  pefciion o 3 i @
Deflection for the cracked )| © Uncracked i nidas Gen - RC-Slab Seviceability Checking [ ACI318-11 ] B
H H . ng-term Deflection i)
section is not supported in the e tal: 13 =
. Position:
current version. D YBEIR O IE [[1#]]]  3LAB DEFLECTION M&XIMUM RESULT DATA : DOMAIN 1-[1]. Top = Bot &
@ Creep (phi : 3 Smoothing: —
e << BOTTOM == Element (Element) )
PR Component: s §
/| © Value e - Information of Parameters. Dizectien 1
I . e EEEmNNn. : 21?9 Deflection:
esign Resul o, Joi ked
Select [Ratio] o Materlals © fok = 27579.0378 kPs. reree
e Apply Thick fyn SDEEE'?HU.S'?TE KPa.
ickness : . m.
Covering © oBl'= 0.0300 m., dTl = 0.0300 n. BLL CoMBIIRTION
dB2 = 0.0500 m., dT2 = 0.0600 m. MEX : 22088
H H - Ininrmatlnn of Checking, w
Click [Design Result] - 2157903776 fiPa, ETLE: Appl2_flat
fy =275790. 37758 KPa. UNIT: Hone
EI = H T (hy Unit Lenath). DATE: 10/29/2014
gg_uazﬂ = D‘W U‘EIEIDE woasm, 0.0008 m™27m. )
= 0. . 7
. hs_use2 = 0.0006 m™2/m. 0.0006 m™27m. )
CIICk [Apply] - Informatlon of Def lection Checking Result :
DAF 1.000 (Def lection Anpl ification Factor) |
Det_Lim ]EE?E ggg EDD(SUb Dgga&gg\_ength ’ =
Tree Menu | <& r
Check UnCracked Oef lection | e .
Lnﬁrackedl] -0.012 « DaF = -0.012 m. kN ~]m <] ol Hz b fnen - [2 0:/ 2 2
UnCrackedD < Def Lim  ---= 0K !
L Check Creeped Def lection ]
= 2.48556e-007 KPa,
ghi 3,000 iDefault or User defined.}
Ec eff = Ecmf(lﬂ:hl) =6.21390e+006 KPa.
Creepedd = Uncrackedd + (Ecm/Ec eff)y = -0.047 m,
Creepedd < Oef Lim -
_'l_I
A
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Step

048 4-8. Wall design (1)

Automesh and slab / wall design tutorial

Procedure

Wall Design

Wall design forces and tension reinforcements are obtained in an element subject to in-plane orthogonal stress.

The tension reinforcement in an element subject to in-plane orthogonal stresses Ogg,, Ogqy and T4y, can be calculated as shown below.
Compressive stresses should be taken as positive, with 0g4, > Og4y, and the direction of reinforcement should coincide with the x and y axes.

fiax = px fyd and ﬁfdy =y l‘r),!d

where, px and py are the geometric reinforcement ratios, along the x and y axes respectively.

In locations where O, is tensile or Ogy, - Ogqy < T2cqy,, reinforcement is required. The optimum reinforcement, indicated by superscript ', and
related concrete stress are determined by:

For oedx < |7Edxy|

ftrdx= I rEd)q.- |_0—de
ft:jy= | T Edxy |_5Edy

O = 2| eyl

For okdx = |mEdyy|

r
l=ti:l:(_ 0
2
r
v TEdwy
ftdy_ ~ Tegy
Edx
_ 1 TEduy 12
T ed=C g1+ ( )
TEdx

Wall design using wall element is also supported in midas Gen.

Reference: Nielsen, M.P., Limit Analysis and Concrete Plasticity, Second Edition, CRC Press, USA, 1999
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Step

04 4_8 Wa” d eSig n (2) Automesh and slab / wall design tutorial

Procedure

Wall Design

Minimum reinforcement for vertical and horizontal rebar is considered in accordance to ACI318-11, 14.3.2 and 14.3.3. Maximum ratio of of vertical
reinforcement are applied as “0.04” and it can be modified in Design > Concrete Design Parameter > Limiting Maximum rebar Ratio.

[Minimum ratio of vertical reinforcement area] [Maximum ratio of vertical reinforcement area]
14.3.2 — Minimum ratio of vertical reinforcement area 0.04
to gross concrete area, p, shall be: p .
Limiting Maxirnum Rebar Ratio @
(a_) 0.0012 for deformed bars _not larger than No. 5 Desian Code : ACI318-11
with fy, not less than 60,000 psi; or ,
Rebar Ratio
(b) 0.0015 for other deformed bars; or Shear Wall Design {Rhow) D004
) ) Calumn Design (Rhoc) » no3
(c) 0.0012 for welded wire reinforcement not larger Brace Design (Rhor) : 0,03
than W31 or D31.
( 0k, | | Cancel |
[Minimum ratio of horizontal reinforcement area]

14.3.3 — Minimum ratio of horizontal reinforcement
area to gross concrete area, p;, shall be:

(a) 0.0020 for deformed bars not larger than No. 5
with f,, not less than 60,000 psi; or

(b) 0.0025 for other deformed bars; or

(c) 0.0020 for welded wire reinforcement not larger
than W31 or D31.
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Step

04 4-8 Wa” d eSig n (3) Automesh and slab / wall design tutorial

_ a MNEemEHE R - Gen 2015 - [C:\Users\KimTaeGook'\Deskiop\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Moclels_test\App12 flat slab_Start_revised 2] - [Model View] = B R
Structure Mode/Element Properties Boundary Load Analysis Results

Wall Design UL P T
Perform the flexural design . ] %
results for wall elements in S e
contour.

HQ Steel Design
By Concrete Design ~

[Euracodesos
| /= steel Design ~

-] [acBia11
T, RC Design ~
Meshed Design -

[ssreza
SRC Design -

-] I Steel Design
[T Concrete Design

[y SRC Design

s G
Displacement  Section
Optimal Design... for Design

e clL d B e L = A RO v [ A R R EEIEEE R L L I 1

frecvens 8 x| EEC—T— G
: : Design
% Wall design is performed sos-mocessor | BEE
based on ACI318-11. e WL ST oo
Load Combinations . 8.57162e-001 pons
7.01315e-001
() Elerment @ Avg, Modal e 6.23391e-001
5.454672-001
© Element © Width || i 4.67543¢-001
. Lo . i )
@ view > Activities > Active All © Horizertal ) Verteal e T
ST . ==
) Sig_cd (concrete) _..-:'":‘:‘:‘::-‘ 2 2.33772e-001
crrase : :
Type of Display ““‘::;:‘:-::‘-’"":: =22 1.55848e-001
[/ Contour [) [¥]Legend [ 7.79239e-002
@® Design > Design > Lide o
Meshed Design > B
Wa” Desi n o ) Resistance Ratio %
. g Design Result __‘_‘-‘_:“’:;:. SEmf:u;hx::?;vg.Nmn: &
= o ks
@ Display the area of the Desian Farce —
; . S Horizontal &
required reinforcement. Tdate Fbar Reaiasance atio

Check [As_req(m”2/m)] e

ALL COMBINATION

MRX : 26337
MIN : 5135
FILE: 2ppl2_flat~
UNIT: Nene

DATE: 10/29/2014

©® Select [Avg. Nodal]

O sclect [Resistance Ratio]

*** End Design by ACI318-11

Total Design/Checking Time..: 7.61 [sec]

skp [T 01T Commmaiiessage Anaiysis nessage

6 Click [Ap p I y] ForH Node-22091 | Uk 56,17, 15

oo ] <1 > [ron <] G0 : /
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Step

04 4-8 Wa” d eSig n (4) Automesh and slab / wall design tutorial

Procedure

Gen 2015 - [C:\Users\KimTaeGook\Desktop\Release renewal Gen\Tutorial Manual\Tutorial_2nd\Models_test\Appl2 flat slab_Start_revised 2 *] - [Meshed Wall Design ]

Query  Toals A Hep v - @ x

Bq steel Design %

View Structure MNode/Element Properties Boundary Load Analysis Results Pushover

-] [acmrg1 *| | [ssrcre -] II II
T, RC Design - SRC Design ~ < “

Design

[Eurocodez:0 Q Steel Design

. . |/ Steel Design ~ [ concrete Design | @ Conerete Design ~
General Design Displacement  Section = Perform
esign esign ] - . i
Parameter - £z Meshed Design Optimal Design... for Design | "G SRC Design ESRC Design ~ Batch Design

Meshed RC Design > P e BRIV REESROIE AR5 AR 3 B s
4 & wodeiview,” [ Meshed Wall Design Force x‘ [

. Design
Wa“ Des|gn Elem | Node Lca Ekﬁrr:!’) Lca (k::ﬁ,) LcB aﬁ;ﬂ;’f}
(T s— I T

e Camiielions 5135 | 2343 cLCB1 0.00 cLCB1 0.00 cLCB1 17997
5135 | 6748 clLce1 77.25 cLCB1 0.00 cLCB1 61.27

ALL COMBINATION -] &) 5135 | 6749 cLcB1 12863 cLCB1 7931 cLCB1 21736
- - 136 | 2342 cLCB1 0.00 cLCBI 000 cLCB1 18260
@ C|IC|( [DeS | g n ReS u It] ®Element  ® Avg, Nodal 5136 | 2341 cLCB1 0.00 cLCB1 6380 cLCB 248.07

5136 | 6748 cLcBt 121.48 cLCB 10853 cLcBt 262,95
5136 | 6747 cLCB1 9526 LCB1 17.31 cLCBI 103.38
il 5137 | 6720 cLcB1 0.00 cLCB1 0.00 cLcB1 | 242321
5137 | 6721 cLCBI 451 cLCBI .00 cLCBT | 219492
5137 | 6757 cLCB1 1377 cLCB1 0.00 cLCBT | 223978
9 C|IC|( [Des | g n FO rce] Sig_cd (concrete) 5137 | 6758 cLCB1 0.00 cLCB1 0.00 cLCB1 209520 @ MIDAS/ Text Editor - [Untitled.rcs] E @
5138 | 6750 cLCB1 122.28 LCB1 16095 cLCB1 350.06 5 Fle tdit Vi Wind Hel =
Type of Display 5138 | 2345 cLeat 76.37 cLCB1 137.04 cLCB1 330.70 ] L Loy Leidde Lol = £d
5138 | 2344 cLCBI 0.00 cLCBI 17.65 cLCBI 215.06 2 E = N
et (21 egeme) (0 5138 | 6749 cLCB1 12863 cLCB1 7931 cLCBI 217.36 LEESRHE ‘ & El | A | = 2 ‘ ‘/‘ A% % | b AI
[Values L 5139 | 2348 cLcBt 1229 cLCB 0.00 cLcBt 88227 gggg; =
5139 | 2347 cLCB1 25235 LCB1 186.18 cLCBI 6292 : -
Bebar 13| o752 ca 000 iont B8 ioe ool gggg: midas Gen - RC-Mesh Flesural Wall Desion [ ACI31G-11 ] I
As_req (m"2/m) 5139 | 6759 cLCBI 0.00 cLCBI .00 cLCBI 105229 | lpnoos
Aho_req 5140 | 6761 cLCB1 0.00 cLCB1 0.00 cLCBI 139262 | 0000
- ‘ 5140 | 2338 cLcat 0.00 cLCB1 0.00 cLCB1 1375.14 | fooooT
Resistance Ratio e o o 900 cloei| izsieo| lacoee [[[+]]] MESHED WALL DESIGM MAXIMUM RESULT DATA : DOMAIN 2-[1]. (Horizoi
§ 5140 | 6743 cLeat 0.00 cLCB1 0.00 cLCB1 1366.02 | (00005
9 5141 [ 6710 cLCa [ cLCBl 10904 cLCB] amoar]| 10019
e G ||GAD cLond 1| ctesi (156519 Cles 415700 lop012 —. Information of Parameters.
5141|6758 cLcat 0.00 cLCB1 0.00 cLCB1 106748 | |a0015 Elem No. : 26109

Update Rebar 5141 | 6683 cLCB1 0.00 cLCBl 0.00 cLCB1 169443 | loonta LCE Ho. ]
5142 | 6733 cLca 0.00 clcat 0.00 cLCB1 172043 | fooo1s . 31026.4175 KPa.

Materials : fc

5142 | 6743 cLCB1 0.00 cLCB1 0.00 cLCB1 1366.02 | (00015 v o= . .
‘ F 275790, 3776 KP
5142 [ 2335 cLCB1 0.00 cLCB1 000 clCBT | 125488 (20017 Thickness : = 0.2500 m.
5142 | 206 cLCa1 0.00 cLCB1 0.00 cLCB1 194158 | (200128 Covering : Dw = 0.0635 m.
00019 Sig_x = -168.7759 KPa.
5143 2348 cLCB1 1429 cLCB1 0.00 cLCB1 ss227) 000 H T 3% 5% P
5143 | 6759 cLCB1 0.00 cLCB1 0.00 cLCB1 1052.28 30021 Tég_:y ; _2225199 KP:
5143 | 6753 cLCat 0.00 cLCB1 0.00 cLCB1 173687 | |nooon - ! !
5143 | 2349 cleat 0.00 cLCBI 0.00 cLCBI 148005 | {nno2a -. Required Reinforcement and Concrete stress,
5144 | 6750 cLCB1 12228 cLCB1 160.95 cLCB1 350.06 | 00024 %Sig_y in Tension ar Sig_x+3ig_y <= Tau_wy"2 --> Rebar Required!)
5144 | 6751 cLCB1 597 cLCB Z31.89 cLCBI 421.14 | (00028 tx = |Tau_wy| - Sla = 391.2958 kPa,
5144 | 2346 cLCB1 206.47 cLCB1 25047 cLCBI 439.14 gggﬁ fty = [Tau_wy| - Sia_v =  5h1.0B34 KPa.
5144 [ 2345 cLCB1 76.37 cLCB1 137.04 cLCB1 330.70 o = E610EM KF.
fity = 391,29%6 KPa.
iac = 2+|Tau_xy = . .
3 2+|Ti | 445, 0398 KP;
%% End Design by ACI318-11 00032 rhov_req = (0.0015
Total Design/Checking Time..: 10.11 [sec] ggg:i rhow_req = 0.0025
00035 -. Tensile Strength provided by Reinforcement.
[ D DT Commatesage s essage D07 hmeren - o0 wbm 00006 w2,
For Help, press F1 Node-22091 00038 hsy_Req 0.0004 w”24m. 0.0004 m"24m.
hex_use 0.0006 m”E/m, 0.0006 m”2/m.
Asy_use 0.0006 w"2/n. (0.0006 m"2/m.
frn sx_usefgb*tg*fy = 700.5076 KPa.
frry = hsy_use/(brt+fy = 700.6076 KPa.

-. Check the Ratio,
Rein. Bar_x @ #4 @203 EHor.%
Beln. S’y ;#6203 (.

Ln0 /395, Coll
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