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Seismic Design for Reinforced Concrete Building

Overview
This example problem is meant to demonstrate the design of a Reinforced Concrete building
structure subjected to floor loads, wind loads and seismic loads.

Seismic Design Data

- Dual system (special reinforced concrete structural walls with special moment frame) in the
transverse direction

- Special moment frame in the longitudinal direction

- Assigned to a seismic zone I

Methodology
- Static and Response spectrum analysis
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Step
0[0B Overview
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Figure 1: RC Building Model
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Step

0[0B Overview
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Figure 2: Typical Floor Plan
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Step

0[0B Overview
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Figure 3: Longitudinal Section
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Step

O0[08 Details of the Reinforced Concrete Building (1)

Applied Code
EN(RC) Concrete C30/37

Building Structure Elements

Applied Load

Section ID Dimension Description Load Description Intensity
1 600x600mm Edge columns Dead Load Self Weight
i Typical Floor Load Dead Load 8 kN/m2
2 750x750mm Interior Columns yp Live load 2 kN/m2
Dead Load 7 KN/m2
3 500x600mm Beam Roof Load Live load 1.5 kN/m2
4 450mm thick Walls Wind Load X, Y direction EN-1(2005)
Earthquake Loads X, Y direction EN-8(2004)
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Step

MM 1-1.Initialization of workspace

Procedure

Starting Midas Gen

@ Main Menu>File>> New Project

® Check the units on the lower
right corner of the screen.

(-

[ New Project...

(& Open Proje \ .., (Ctri+N)
Close Project

BY Project Information

i save

Save As...

Save Current Stage As...

Import »

Gen 2023 - [Untitled] - [MIDAS/Gen] = @ X

Tools

m—
S—
a DEenHORQRI- -
Strudure  Node/Element  Propert Boundary  load  Analysis  Results  Pushover
o 3 Q¢ pynamic - [E) view Point - = .
el m (o . . S AN p—
X zoom Named View

Redraw Initial Previous Adive Inactive Al  Inverse
View  View & Pan - ~ ctive

Seismic Performance  Query
E= M close ~ | E=Tile Horizontally
= ] Next [ Tile Vertically

Display Wi’::,v;w 13 Previous | [ Cascade

Design

(15 ucs/ecs -
282 Grids -
73 snap -

o¥a

“x Select -
% Unselect -
- | [#)] select Previous -

P HES D H e

Il © @ statrage [ MIDAS/Gen x |
[BLL Tabl... Gro.. Wo... Rep... Seis...

@ ¥, Static Loads

i f-- Response Spectrum Analysis 1 [ Response Spectum Anal
(1% Time History Analysis & {* Time History Analysis -
& & Moving Load Analysis # & Moving Load Analysis

(111 Settlement Analysis Data wTsammmmDma A
& L1 Compostte Section Analysis Data L1 Composte Section Analys ;‘
(5 [ Heat of Hydration Analysis Data @ [ Heat of Hydration Analysi: |~
[ Non-Linear Analysis Data @[3 Non-Linear Analysis D... @
@ # Imperfection # # imperection

i |5} Construction Stage Analysis Data 4|} Construction Stage Analy, i)
@ 2 Design (2 Design =
i B ouery o [ ouery Q

Message Window

Your maintenance period expires in 59 day(s).

>>

I <I> 1% 1\ command Message £ Analysis Wessage [ —

£, L0001 EOEE IR

Tree Menu IREHSZLEY

For Help, press F1
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Step

0NN 1-2.Setting UCS to XY Plane

Procedure

Define User Coordinate System-(MIDAS/Gen)
Menu>Structure>Select UCS/GCS e CEEES Y I G e
Three Angles | NamedPlane | UCSbyUCS l Named UCS |
XYPane | xzPlane | YZPlane | ThreePonts |
@ Set UCS to X-Y Plane>> Origin
004 Coordinates
- 9/ Origin: 0,0, 4 m b
@ Click on Apply And OK LY PL
Rotation Angle O,-‘gi;;\;,;/ ucs
. ~ ) ilAm;Ie &
Angle : 0 > [deq] Zv Gos ;(
() Activate UCS Plane Q/ (] Change View Direction
Save Current UCS OK Apply Close
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Step

01

1-3. Generation line grid

Procedure

Generate the required gridline system

Menu>Structure>Grids>Define Line Grid

@ Add
@ Name it 2F,
€/ Add X grid lines

@ Relative
Lines: 7@8

) Add Y grid lines and
Relative Lines: 3@6.75

A dialog box depicting the
Gridlines appears. Click OK

Click [Apply]

Define Grids-(MIDAS/Gen) Add/Madity G2 Lines X
Point Grid  Line Grid
o Grid Name : xF
Current Grid : None Add X-Grid Lines Y-Grid Lines
Modify | Del | DelAl Modlfv Del | DelAl
OK Apply Close oK Cancel
lodify n
Grid Lines X .
Grid Name : p. o
% X-Grid Lines Y-Grid Lines
O Absolute Q@ Relative IO —
8(8) 6.75(6.75)
16(8) 13.5(6.75
o Lines : 7@d| 24(8) 225 (679)
- 32(8)
40(8)
Example : -5.0, -3.5, 4, 6@3 ( Ex : 5@3 results in 5 grid lines at the spading of 3) 8(8) ] |
———— Add Modify Del Del Al Add Modify Del Del All
( oK | Cancel
oK Cancel
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Step

08 2-1. Defining the Material & Frame Section Properties. (1)

Procedure

Defining Material Properties

Menu>>Properties>Material

® Add

@ Material Data:
Material id: 1

Name: ConcM30

(3) Type of Design: Concrete
Standard: EN(RC)
DB: C30/37

@ Click OK

Material l Section I Thickness ]

Add...
Modify...
Delete
Copy
Import

Renumber

Close

viaterial Data

General

\_/g

Elasticity Data
Steel
Type of Design Concrete
Standard
DB
Product
\_/E /| Concrete
Standard EN(RC)
Tyg of Material Cade
Isotropic hotr
? DB C30/37
Steel

Modulus of Elasticity :

Poisson's Ratio

Thermal Coefficient :

Weight Density

lass Density:

B concrete

Modulus of Elasticity :

Foisson's Ratio

Thermal Coefficient :

Weight Density

[C] use Mass Density:

Plasticity Data

Flastic Material Na

00e+00  kN/me

0.0000e+00 1/[F]

0 kN/m3*

0 kN/m3fq

" kifmaz

556e-06 1/1F)]

4 kfms3

4 kNfm3fq

e NONE

Inelastic Material Properties for Fiber Model & Non-dissipative element

Concrete None Rebar Nane
Confined Concrete for Columns MNone

Thermal Transfer

Specific Heat 0 Btu/kN-[F]

Heat Conduction 0 Btuym hr[F]

Damping Ratio

0.05

o oK Cancel

http://en.midasuser.com

Midas Information Technology Co., Ltd.



http://en.midasuser.com/

Step

0P8 2-1. Defining the Material & Frame Section Properties. (2)

Procedure
Defining Frame Section Properties

QR/Ienu>Properties>Section properties >Add
Section ID:1

Solid rectangle
Name: Edge Columns
o) User
H=0.6m B=0.6m
Similarly define the other Frame Section
Properties.
Name: Interior Columns

H=0.75m and B=0.75m
Name: Beams H=0.6m and

B=0.5m
Click [Apply] > [Close]
° For the Shear Walls: Add
" “Thickness’ Section Value>> In plane

and out of plane=0.45m

eOn creating the wall, it is Displayed in
the dialog box

Section Data @
DB/User | Value | SRC | Combined | Tapered | Composite |
Section ID |T ‘ . Solid Rectangle j
Mame | edge columns (¥ User " DB 1S
Sect, Name
—B—t v
J:
L AISC10(US)
e H 0.6 m
e o[04 m

Offset: Center-Center

Change Offset ...

¥ Consider Shear Deformation.

Show Calculation Results...

| OK | Cancel |I Apply I

Value l Stiffened |

Thickness ID 1 Name Wall

IO In-plane & Out-of-plane 0.45 m

(O In-plane
Out-of-plane

[]Plate Offset

http://en.midasuser.com

Material | Section Thickness

ID Name Type
1 wall Value

Thickness(m)
0.450000

Midas Information Technology Co., Ltd.



http://en.midasuser.com/

Step

0J 3-1. Generation of Floor layout (1)

Procedure

Generate the Beams

Menu>Model>Elements>Create
Element | T}

@ Select material as C30/C37 and
section as Beam

@ Make sure that Intersect at nodes and
Elements is on. To create a beam,

click on Nodal connectivity tab
and select the origin as the first

point and the Node 8 as the last
point.

The beams between these two points
are formed breaking at each node
Similarly mark the other

beams. Click [Close]

0 Element Number :

Tree Menu —+J X

Node WEEGEINS Boundary Mass Load

Create Elements >

H start number

Node Number 417

1016

Element Type

General beam/Tapered beam ~

2 Retf.

Material
No. Name
1 1:cC30/37 hd
Section
No. Name
3 3:Beam ~

Qri
© Beta Angle () Ref. Point

() Ref. Vector
o | rcear
Nodal C
33, 40 CJorthe
XYz v En

Intersect: @@ Node  [EElem

Create Intersecting Nodes

Apply Close

Tree Menu

http://en.midasuser.com
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Step

03

3-1. Generation of Floor layout (2)

Procedure

Generate Columns

G,

@ Main Menu>Elements> Extrude

@ cClick GCS

Elements

o Node to Line elements,
Reverse I-J, Select material as

M30 and section as edge columns

® Translation Distance as -4
Along Z axis.

Select all the nodes

Click on Apply

Boundary

Node/Element Properties

Structure

@ C\é Dynamic ~ @View Point - i
HZoom = Named View

Initial Previous Hidden
View View 4 Pan -

Tree Menu o x

Node Element| Bound...| Mass | Load |

-

-l
R

IExtrude Elements

- Hstart Number
Mode Number  :

Element Number : I 53 D
—Extrude Type
INode - Line Element LI

Source ¥ Remove [T Move
¥ ReverseI-]
—Element Atfribute

Section :
1  1: edge columns
BetaAngle: [0 v | Deg]

Generation Type
O ranslate (ORotate () Project

Translation
© Equal Distance
(O Unequal Distance

dx,dy,dzz 0,0, 4 m

Number of Times : 1

MNumber of Times :

Merging Tolerance |

Apply | Close |

% Select ~
‘k Unselect ~

Pushover ~ Decian

Load Analysis Results

http://en.midasuser.com
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Step

08 3-1. Generation of Floor layout (3)

Procedure o

Modify the Property of Columns:
( To Change the property of certain
exterior columns to Interior)

edge @xmﬂs < edge M\xmns N edge mumng 7 edge wsmns, o...._edge mumnsb » edge m\;mns edge mumus " edge Eumns

. edge Ws edge Mumgs .. tdge qgumns i __edge Mmm: edge mumns . edge ﬁumns o edge T_g;jum_ns . edge ﬁumﬂs
€@ Works> Edge columns> Active. 9 , : ; » ‘ ; : ‘

Select the columns whose
property has to be changed.

edgeﬁx}x}qs 7777777777 edge ggiumns edge gglumns edge ¢@¥ s edge ggiumns edge gglumns edge gglumns edge ggiumns

(5 Views>Display options>
Property Name [ ol

pgipmas ¢ dgeqeiumns ¢ dgeqeiumns ¢ dgegpipmns ¢ dgeqgiumns ________edgeggiumns |« dee gofumns dge ggjumn
© Now from the Works Menu,
Drag and Drop Interior Column
edgeqgipmns _ edgeqglumns  edgeqefumns edgeggipmns  edgeqglimns  edgegqgiumns :dzetijumn.s, ceeon-.... 2dge qgjumns

edge Tﬁ‘m‘“ . o m}mo@lumm _____interio : lumns . .mtm?{:ﬂlumm, . Hrml:notg‘lumns ,}m‘-’ﬂQ{_Ii_f,mm,ﬂﬁ, o threrncE}ngmgs Vedgergumns

edge of 3 interiorpolumns interiorgolumns interi fumns interi lumns interiorpolumns interioprplumns edge ggiumns
i e e : oriy " e i e gffnns
edgeqoipmns edgeqgfomns edgeqpumns _ edgeqgiumns  edgeqglumns ¢ edgeqgiumns :dzegﬁumns AAAAAAAAAAAAA edge ggjumns
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Step

OXJ 3-1. Generation of Floor layout (4)

Procedure

Generation Shear Walls

@ Location where we need to create
the shear wall.

@ Main Menu >Node/Elements >
>Create Elements

® Select Element Type > Wall

@ select Nodal Connectivity

All the four nodes of the Shear

Columns if present, should be

Deleted.

Tree Menu 3 x
Node EIement| Bound...| Mass | Load |

ICreate Elements ;I J
Elsm Number
Node Number : 65
Element Number : 83
-Element Type
wal |
N4 Nz
Z P
b
E 'l
X M Nz
Sub Type: (% Membrane ( Plate
wall 1D : IAuto Inc, v” 1

Material
Mo, MName

e =
Thickness
Na. Thickness

[ 1 1:0.4500 =] -

{* Beta fingle " Ref. Point

" Ref. Yeckar

o =] dea
Modal Conneclivity ————————

I [~ Ortho

v = =)

Intersect: ¥ Mode [# Elem |
[~ Create Intersecting Nodes

Apply | Cloze |

- ————

/4
1
1

-
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Step

0ViW 4-1. Generation of Building Model.

Procedure

Building Generation

Tree Menu o x
Building Generation

Menu>View>Select>Select Al SMEENofe fhep S & o -
o Start Element Number : 85
—Building Generation
@ Menu> Structure>Building> Namber ofCopics = [1L
Building Generation Distance(Global 2): | 3.15 m

Material Inc.

No of Copies: 11
Distance (Global Z): 3.15m _
Beam Section Inc,

Click Add and Apply Brace Sectontnc, : |0 =
Wall Thickness Inc. : IU 3:

The building is generated as ~ Operations
e J J Modify | Delete |

Column Section Inc. :

]

(=)

n

shown
Copy | Dist.m) | Mat. | col. =
1 3.15 0 o ===l
=
;"‘_—f“:h_
0 .P
=i Bl
[l [ R r ! :
Building Generation Table = = = i
i ¥ .—ﬂ“l":.._ iy
¥ Copy Mode Attributes o i
(o=
[¥ Copy Element Attributes . i
[¥ Copy Building Attributes = i
Merging Tolerance B |
aoply | Close &7
] 1} | b
T
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Step

0ViW 4-2. Automatic generation of the story data

Procedure
Ground Level
Menu> Structure > Building > Story 0 m
Module Name Story Name Level(m) Height(m) Di a’::::gm
b |Base Roof 38.65 0.00|Consider
. Base 12F 35.50 3.15 | Consider
Click [Auto Generate Story Data] Base TE 3235 315 Consider
button. This will create the data Base 10F 2920 3.1 Consider
needed to generate diaphragms peas x A R
f hfl Base 8F 2290 3.15 | Consider
or each tloor Base 7F 19.75 3.15|Consider
Base 6F 16.60 3.15 Consider
Base 5F 13.45 3.15|Consid
. Base 4F 10.30 3.15 | Consider
@ Click [OK] Base 3F 715 3.1 Consider
Base 2F 4.00 3.15 | Consider
R 1E non 40010 not i
| \aset:)ry AWind £ Seismic / B
e CIICk [Close] lo I Auto Generate Story Data... I Define Module. .. e Close
| s—
Automatic Generation of Story Data
Unselected List Selected List
No Level No Name Level Height
1 ¥ 0 B
2 F 4 3.15
> 3 ¥ 7.15 3.15
4 10.3 3.15
5 S5F 13.45 3.15
6 6F 16.6 3.15
< 7 F 19.75 3.15
8 &F 22.9 3.15
9 SF 26.05 3.15
10 10F 29.2 3.15
11 1¥F 32.35 3.15
12 1F 35.5 3.15
@ Indude Seismic Accidental Eccentricity : 5 % of Plan Dimension
8 indude Wind Eccentricity : 15 % of Plan Dimension
OK Cancel
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Step

9[e@ 6-1. Boundary Conditions

Procedure

The lower ends of the Columns Mode | Element. Boundary | Mass | Load
are assumed fixed -
ISuppu:urts 3 J
Boundary Group Name I I I 'l I r
|De1'ault ﬂ J o
@ Select the ends of all the columns : |1 2 o 2 v . . .
Options
from the elevation view. & Add (" Replace ¢ Delete
Support Type {Local Direction) ‘
@ Menu>Model>Boundaries> -
Ry Dy 5%
Supports
B fx Dx
€© Select the property of Fixed ba Ty
Supporti.e. D- all, R- all. 9
] Dx | Dy [ Dz [«
@ ciick on Apply ] 1] W L] ] L] L L
Fx | Ry [ Rz [
Apply Close o
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Step

0¥ 7-1. Loading Data (1)

Procedure

Menu>Load>>Static Load Cases

Static Load Cases ==
@ Add the loads and their details (1)
Mame |D|- Add
9 Click : [ClOSG] Type : |Dea|:| Load (D) ﬂ Modify
Description : | DEAD LOAD Delete
No Name Type Description ol
1§ OL Dead Load (D) DEAD LOAD
2|LL Live Load (L) LIVE LOAD
3 [ WX Wind Load on Structure (W)| Wind load in ¥-direction
4 Wy Wind Load on Structure (V)| Wind load in Y-direction
5|EXP Earthquake (E) Earthquake load in X-direction
6 [ EXN Earthquake (E) Earthquake load in X-direction(-ve)
7 |EYP Earthquake (E) Earthquake load in Y-direction(+v £
8 |EYN Earthquake (E) Earthquake load in Y-direction{-ve
*

1

4 i

Close

http://en.midasuser.com
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Step

0¥ 7-1. Loading Data (2)

Procedure

@ Menu> Load>>Self Weight

@ Load Case Name: DL
Z=-1

© Add

@ Inthe Work Tree menu, Self
Weight will be displayed

Tree Menu o x
Mode | Element| Bound...| Mass Lnad|
E |self weight =] ..

Load Caze Name

Load Group Mame

|5EIf weight ﬂ J

|Defau|t ﬂ J

Self Weight Factor
WarZ
? blge. "
z 4
P
Tlge. X
X
x o
v |o
z o

Load Case | X | Y | z | Group

Self weight 0 0 -1 Default

1 | 1

9 Operation
{ oo g

Modify |

Delete |

Close

—-# Static Loads
- [ﬁl Static Load Case 1[0L;]

@ Seff Weight [S7=-1]
Tl Static Load Case 2[LL ;]
+- /gl Static Load Case 3 [WX ]
+-{C]l Static Load Case 4 WY ;]
+ ﬂ Static Load Case 5 [EXP ;]
+ /o]l Static Load Case & [EXN ;]
+-/o]l Static Load Case 7 [EYP ;]
+ ﬂ Static Load Case 8 [EYN ;]
- T~ Response Spectum Analysis
+ ]': Response Spectrum Functions : 1
+ ]—E Fesponse Spectrum Load Cases - 2

http://en.midasuser.com
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Step

O¥A 7-1.Loading Data (3)

Procedure

Menu>Load>>Define Floor Load Type ——
Floor Load Type
o Floor Load Type Name & Description
@ Name: Typical Floor Name :
DL: -8kN/m2 Description : _
LL: -2kN/m2 Floor Load & Load Case
L. . Load C
Similarly define the Roof Load QRctaee Floor Load
1. DL | e KN/mMA2 8 Sub Beam Weight
DL:-7kN/m2 2 u v -2 v KN/mA2 @ sub Beam Weight
9 LL: -1.5kN/m2 3. NONE v[© .. kNjm~2 Sub Beam Weight
4. NONE v| 0 o kNfmA2 Sub Beam Weight
5 ‘NONE ’ 0 o kNfm~2 Sub Beam Weight
When you click on Add, The 6. | NONE /| o .. KNmA2 Sub Beam Weight
; : 7. \NONE v| 0 ... kN/m~2 Sub Beam Weight
Load appears in the dialog Box 2 [Hoe 1 N s o
Define Load Case...
Ot
» | Typical floor NGy
Roof level
* Delete
Close

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



http://en.midasuser.com/

Step

0¥ 7-1. Loading Data (4)

Procedure

Menu>Load>Assign Floor Load

Tree Menu -

Mode | Element| Bound...| Mass Load |

Inssign Floor Loads LI J
—Load Group Name

IDefauIt LI _I

i . [Floor Load Type —————
@ Name: Typical Floor [ 1 N

Distribution: ITwo way - I

. Load Anglefal): I 0 hd I[deg]
9 Copy Floor load: 10@3.15 [ Exdude Inner Elem. of Area
(Total 10 floors and each floor di I Allow Polygon Type Lt Area
Sub-beam 3d

stance is 3.15m)

. Ly
To select the floor area, first L
Select Nodes Defining Loading
. —Unmodeled Sub-Beam ———
Area wherein You need to No.ofStbBeams : |0
Select the nodes . On the last s s bl
Unit Self Weight: IU knjm
Click, the load is applied. ~Load Direction & Projection ————
Load Direction : IGIobaI z VI
Projection : i Yes (& No
Slmllal’ly aSSign the Roof Load Description: I
But be careful to unselect the 'I“"d“ =
Copy Floor load option. (2] —

Distances: I 10@3.15 m

(Example : 5, 3, 4.5, 3@5.0)
[~ Cenvert to Beam Load Type
Apply | Close |

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

OFA@ 7-2.Convert Model Weight & Loads to Masses (1)

Procedure

Menu>Structure > Structure type

Structure Type @
o Structure Type

@ Structure type: 3-D @ 30 | " %-ZPlane ™ Y¥-Z Flane {~ X-¥ Plane (™ Constraint RZ
Mass Control Parameter:
Lumped Mass Mass Control Parameter

. . {* Lumped Mass
Convert Self-Weightinto

[~ Consider Off-diagonal Masses
masses

Convertto X,Y
Gravity Acceleration:
9.806 m/sec2

[ Considering Rotational Rigid Body Mode for Modal Partidpation Factor

{ Consistent Mass

[w Convert Self-weight into Masses

(" ConwverttoX, ¥, Z (* ConverttoX,Y i~ ConverttoZ

Gravity Acceleration : 5.308 mfsec™2
Initial Temperature : ] [F]

[ align Top of Beam Section with Floor (X-¥ Plane) for Panel Zone Effect / Display

[ align Top of Slab(Plate) Section with Floor (X-Y Flane) for Display

K | Cancel

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

OFA@ 7-2. Convert Model Weight & Loads to Masses (2)

Procedure

Menu>Load > Masses> Loads to
Masses

@ Mass Direction: X,Y
Load Case / Factor:
DL:1
Click Add
LL: 0.25

Click Add

On clicking Ok, Such a model
iS generated

Loads to Masses

Mass Direction

XY, Z

[v Modal Load
|v Beam Load
[v Floor Load

Gravity :

X (Y
o X ¥ ¥, Z

Load Type for Converting

[ Pressure (Hydrostatic)

9,806

Load Case [ Factor

(" Z
" X Z

mfsec™2

live load - J

Add

Load Case :

Scale Factor : 0.23
LoadCase | Scale |
Self weight 1

live load 0,25

Modify

EE L

Delete

Femove Load to Mass Data

Ok

Cancel

http://en.midasuser.com
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Step

O¥48 7-3.Wind Loads

Procedure

Menu>Load > Lateral Loads >
Wind Loads > Click [Add]

@ Load Case Name : WX
Wind Load Code : EN-1(2005)

Basic Wind Speed: 26m/s
Terrain Category: Il
Building Height: 38.65m

Wind Load Direction Factor
for X: 1 rest all will

Be 0. Click Apply

Similarly assign the Load
parameters for WY

@ The loads are summarized in
The dialog box

National Annex :

Recommended v

Description :

Add/Modify Wind Load Specification X
Load Case Name : wx ™
Wind Load Code : Eurocode-1(2005) ~ Import

[ wind Load Parameters

Terrain Category I v
Friction Coefficient (Cfr) 0

Fund. Basic Wind Velocity (Vb,0) 26 [m/s]
Directional Factor (Cdir) 1

Seasonal Factor (Cseason) 1

Turbulence Factor (KI) 1

Building Height (h) L m

External Pressure Coefficients

© Automatic (O user Defined
Windward(A=10) Windward(A=1) Leeward Coef.
0.8 1 -0.7

Lack of Correlation Factor
© Automatic (C) User Defined 1

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

[ Load Evaluation Using Force Coefficient
Force Coefficient (Cf) 1

Wind Load Direction Factor (Scale Factor)

X-oir. 1 y-pir. 0 Z-Rot. O

Additional Wind Loads (Unit:kN,m)
Story Add.-X Add.-Y

Add.-R Add

Wind Load Profile... oK Cancel Apply

http://en.midasuser.com

Wind Loads
Load Case Code Name Description Add
WX EURO2005
Wy EURO2005 Modify
Delete
Close
L PO PREE——
Wind Load Profile X
Component Select Profile
ox-Dlr ostury Force
(y-pir () story Shear
(Ox8&YDir () Overturning Moment
()SRSS
Story Loaded Loaded
Name Elev. Pressure u B
Roof 38.65 1.3854807 | 1.575 20.25
12F 355 1.3854807 | 3.15 2025
11F 32.35 1.3854807 | 3.15 20.25 :"E
10F 232 1.3854807 | 3.15 2025 o
9F 26.05 1.3854807 | 3.15 20.25
8F 229 1.3854807 | 3.15 20.25
F 19.75 1.3854807 | 3.15 20.25
6F 16.6 1.2603971 | 3.15 20.25
5F 13.45 1.2603971 | 3.15 20.25
I
i : D:\MTECH STRUCTURAL VIT\MIDAS INTERNSHIP\jk’
Biliiome: ! ! Ll 0 10 20 30 40 50 €0 70 20 %0
Make Wind Load Calc. Sheet Browse fiind Foxce
Close
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Step

O¥A 7-4. Static Seismic Loads

Proced ure Add/Modify Seismic Load Specification X Eurocode Period Calculator %
. Load Case Name : EXP v X Direction Period - Direction Period
> > >
Menu>Load >Lateral Load>Static cersmic Load Code Eurocode-8(2004) v|  mpon o O1. T - 0.085H~(3/4) Q1.7 - 00ssHG) |
Seismic Loads National Annex : Recommended v O)2. T = 0.075H~(3/4) (O)2.T = 0.075H~(3/4)
Description : . .
(3. T = 0.050H~(3/4) (3. T = 0.050H~(3/4)
Seismic Load Parameters — —
) (D)4, T = 0.075H~(3/4) [sqri(Ac) (4. T = 0.075H~(3/4) [sqri(Ac)
Ground Type : B ~ — =
@ Fill in the details as shown. P —— O5.7 =2 sqrt(d) O5.7 =2 sqri(d)
OTypel ’.:_'JTypez f_:'JUser Defined e 38.65 (m) - 38.65 (m)
Soil Factor(S) Tb Tc Td N 0 . . 0 (m2)
. . . . C: m2 : 2
@ Calculating time period , use period L2 | |0 SR | |- R | | i 0 - 4. 0 -
Calculator for Auto-calculation of periods Ref. Peak Ground Acc. (AgR) - 0 B
from the code equations Behavior Factor (q) : Lo oK Cancel
Lower Bound Factor (b) :
Importance Factor ( 1) Static Seismic Loads W

© On defining all the load cases

e Load Case Code Name Description Add
. Structural Parameters /
Such a dialog box appears. %-Dir. Y-Dir. EXP EURO2004
Fundamental Period : 1.318 1.318 EXN EURO2004 Modify
EYP EURO2004
Seismic Load Direction Factor (Scale Factor) EYN EURO2004 Delete
X-Direction : 1 Y-Direction : 0

Accidental Eccentricity

X-Direction (Ex) : Orositve () Megative () Mone

Y-Direction (Ey) : o Positive [":_', Megative [':J None

Torsional Amplification Close
Accidental Eccentricity [_Jnherent Eccentricity

Additional Seismic Loads (Unit:kN,m)
Story Add.-X Add.-Y Add.-R Add

Seismic Load Profile... oK Cancel Apply

http://en.midasuser.com
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Step

O 7-4. Static Seismic Loads (Seismic Profile)

Procedure Add/Mod y
Seismic Load Profile X
Menu>Loads> Lateral Loads> Load Case Name Bxp v
H : . Seismic Load Code : Eurocode-8(2004) v Import Component Select Profile
StatIC SelsmIC LoadS . oxf[lwr ostury Force
National Annex : Recommended W
(_)Y-Dir (_) Story Shear
Description : = =
()X &Y Dir () Overturning Moment
Seismic Load Parameters () srss
Select Load Case Name EXP>
. Ground Type : B v —
Modify Soy | weight | Elev. | Seismic [ Added
EPEEHIT FEEMEER - Roof 11809488 | 36.65 1313.59%1 0.0
O Typet () Type2 () User Defined 12F 13827.548 | 355 1412.7157 |0.0
. . . 11F 13827 548 | 32.35 12873621 0.0
o SelsmIC Load PrOfI|e Soil Factor(S) Th Tc Td T0F 13827 548 | 292 11620084 |00
1.2 0.2 0.5 2 9F 13827.548 | 26.05 1036.6548 (0.0
i . . 8F 13827.548 [ 22.9 911.30114 (0.0
TF 13627 548 | 19.75 78594749 (0.0
o . Ref. Peak Ground Acc. (AgR) : 0.08 q 6F 13827548 [16.6 660.59384 (0.0
2 X-Dir (on) e 5F 13827548 | 13.45 535.24019 [0.0
Behavior Factor (g} : 1.3 —
0 200 400 €00 800 1200
Story Force (On) Lower Bound Factor (b) : 0.2 Seismic Force
= File Name: D:\MTECH STRUCTURAL VIT\MIDAS INTERNSHIP\jK\
Conform Story Shear of Base Importance Factor (1)
Make Seismic Load Calc. Sheet Browse Close
floor
Structural Farameters Seismic Load Profile X
X-Dir. Y-Dir.
Fundamental Period : 1.318 1.318 E] Component Select Profile
O xoir () story Forca
Seismic Load Direction Factor (Scale Factor) ()v-Dir
ST - 1 T o 0 ()X &Y Dir (_) Overturning Moment
Accidental Eccentricity
. . Story Weight El Seismic Added
X-Direction (Ex) : () Positive (_) Negative © None Name b ev- Eorce Eorce
— — 9F 13827548 | 26.05 1036.6548 |0
Y-Direction (Ey) : () Positive () Negative o MNone aF 13827.648 | 229 91130114 0.0
TF 13827.648 | 19.75 78594743 (0.0
Torsional Amplification 6F 13827545 [ 166 660.59384 (0.0
Accidental Eccentricity ["JInherent Eccentricity 5F 13827.648 | 13.45 5356.24019 0.0
4F 13827548 | 103 409.88654 (0.0
- R . 3F 13827.548 | 7.15 284.53289 (0.0
Additional Seismic Loads (Unit:kN,m) = 14092 A s
Story Add.-X Add-Y | Add-R Add I Sl = U = =
Story Shear
File Name: D:\MTECH STRUCTURAL VIT\MIDAS INTERNSHIP\jK\
o Make Seismic Load Calc. Sheet Browse Close
Seismic Load Profile... OK Cancel Apply .
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Step

O¥# 7-5. Response Spectrum Functions

Procedure

Menu>Load>Dynamic loads>

Response Spectrum functions

@ Add > Function Name:
Design Spectrum

@ Generate Design Spectrum:
Design Spectrum: EN-8(2004)
Spectrum type : Horizontal
Elastic spectrum
Spectrum Parameters: type 1
Importance Factor: 1
Viscous Damping Ratio: 5
Click OK

Such a Dialog Box appears.
Click OK

The Response Spectrum .
Function is generated

Add/Modify/Show Response Spectrum Functions

Function Name

Spectral Data Type

Import File 1' Design Spectrum I‘

% MNormalized Accel, " Acceleration ™ velodty

Scaling Gravity

1 9806 mfsecnz

% Scale Factor

" Displacement
Graph Options

[~ ¥-axis log scale

) Damping Ratio
P(Zzg}d Spec‘t(rga}l Datal * | ¢ Maximum Value 'D_ g ’—D 05 [ Y-axis log scale
rl
1
0.9
0.8
a 07
A E 0.€
1 —~ 0.5
I er
g 0.3
" ooz
0.1
o
L4 o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.5 1
- Period (sec)
Description | Cancel Apply
Add/Modify/Show Response Spectrum Functions
Function Name Spectral Data Type
EURO2004 H-ELASTIC] © normalized Accel. () Acceleration (O velocity () Displacement
Scaling Gravity Graph Options
Import File Design Spectrum © scale Factor 1 ﬂm/secl O slpss:
Period |Spectral Data = Damping Ratio
(sec) () () Maximum Value 0 g 0.05 [ )-axis log scale
1] 0.0000 0.0960 I
2| 0.0600 0.1392 0.24375
3] 01200 0.1824 0.22375
4| 01800 02256 s
5| 02000 0.2400 pvpusenl VA
6| 02400 0.2400 pppsssdl IR
7| 03000 0.2400 E oams |l \\
8| 03800 0.2400 12975
L 0.1237
9] 04200 02400 8 o105
10| 0.4800 0.2400 i o.0eems
11] 05000 0.2400 B sears
12| 0.5400 0.2222 0.08375
13| 0.6000 0.2000 0.02375 Bt
14| 0.6600 0.1818 0.00375
15| 0.7200 0.1667 0.01 0.51 1.01 1.51 2.01 2.51 3.01 3.51 4.01 4.51 5.01 5.51 .01
16] 0.7800 0.1538 Period [sec)
Description EURQ2004 H-ELA: G=B,5=1.20,Tb=0.20,Tc=0.50,Td=2.00,AgR=0.08g,1=1.0,Damping=5.00

e [lm] oK Cancel Apply

http://en.midasuser.com

I Generate Design Spectrum

I Design Spectrum :

Eurocode-8(2004)
National Annex : Recommended
Spectrum Type : Horizontal Elastic Spectrum
Ground Type : B
Spectrum Parameters
© Typet (O Type2 (O user
Soil Factor (S) Tb Tc Td
1.2 0.2 0.5 2
Ref. Peak Ground Acc. (AgR) 0.08 q
Importance Factor (1) :
Viscous Damping Ratio (i) : 5 %
|
Max. Period : 6 (Sec)
OK Cancel
A
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Step

Procedure

Menu>Load>Response Spectrum

Analysis Data > Response
Spectrum Load Cases

@ Load Cases Name : RX
Excitation Angle : 0

@ Check : EURO 2004
© Click [Add]

@ Load Cases Name : RY
Excitation Angle : 90

> Click [Add]

€@ The two Spectrum Load Cases

Are created

Click [Close]

0¥ 7-6. Response Spectrum Load cases

Tree Menu

Response Spectrum Load Cases

Spectrum Load Case
Load Case Name: R
Direction : XY ~
() Auto-Search Angle
Major Ortho
Excitation Angle : o : [deq]
Scale Factor : 1
Period Modification Factor :
1
Modal Combination Control
Spectrum Functions
Function Mame (Damping Ratio)
B EURO2004 H-ELASTIC (0.05)
[ Apply Damping Method
Damping Method.
Correction by Damping Ratio
Interpolation of Spectral Data
() Linear © Logarithm
[ Accidental Eccentricity
Men-Dissipative Loz
Description :
LoadCase Direction Scale
RXC XY 1
RY %Y 1
e Operations
Add Modify Copy Delete

Eigenvalue Analysis Contral...

Response Spectrum Functions...

Close

http://en.midasuser.com

Tree Menu —J x

Response Spectrum Load Cases
Spectrum Load Case
RY

Load Case Mame:

Direction : Y ~

[:] Auto-Search Angle

e Major Ortho
=
| Excitation Angle : =0 : [deg]

Scale Factor : 1

Period Modification Factor :

Modal Combination Control

Spectrum Functions

Function Name (Damping Ratio)

B EURO2004 H-ELASTIC (0.05)

(] Apply Damping Method

Damping Method

Correction by Damping Ratio
Interpolation of Spectral Data

() Linear © Logarithm

[l accidental Eccentricity

Non-Dissipative

Description :

LoadCase Direction  Scale
R =¥ 1
RY P d 1

Add Modify Copy Delete

e Operations

Eigenvalue Analysis Control...
Response Spectrum Functions. ..

Close

Midas Information Technology Co., Ltd.
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Step

Oy 7-7.Eigen Analysis Control

Procedure

Menu>Analysis> Eigen value Analysis
Control

o Eigenvalue Analysis Contro X

@ Fill in the details as shown. Type of Analysis
© Eigen Vectors () Ritz Vectors
© subspace Teration

(_JLanczos

Eigen Vectors

Eigenvalue Control Parameters

Number of Frequencies : 10

-
- Mumber of ferations : 20 -
; ] -
Frequency range of interest ST HEr e - o hd
Search From : 0 [cps] Convergence Tolerance : le-10
To: 1600 [cps]
Remove Eigenvalue Analysis Data OK Cancel
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Step

Olefl 8-1. Analysis and Results

Procedure
(1) Menu>Analysis>Perform Analysis o -
5 [

N
o N A&

P2) Menu>Results > Result Tables > |Perform Analysis (F5)|
. FX = Fz VX MY MZ
Story >Reaction> Node | Load k) (k) (k) (kN-m) (kN-m) (kM-mm)
38 |RY(RS) 0371274 28.833733| 693.109049 | 106222369 | 1.169539| 0.083282
Select EXP, EYP and RX and RY 39|RY(RS) 0.524953 31.971417| 925137022 109.051939| 1.423524| 0083282
40|RY(RS) 0.666254 28.114865| 646.660941| 103.712627 | 1.674554| 0.083282
e 41|RY(RS) 3.021708 38.546040| 181592762 119.274375| 3.673013| 0.083282
42|RY(RS) 0 413654| 3317 757068 | 16124 256312 | 281 663925 | 1 368826| 0203324
e Calculate the ratio of 43 |RY(RS) 3.512143 65.473310| 263.793424 | 251.034233| 5.114434| 0.203324
44|RY(RS) 0.284681 72.219837| 420 527225|258.932338| 1.190538| 0.203324
EXP/RX(RS) and EYP/RY(RS) 45 [RY(RS) 0.358108 72.024435| 428744161257 973046 1.301269| 0.203324
46 |RY(RS) 2916076 71.733081| &77.717770|256.879645| 3.244729| 0.203324
47 |RY(RS) 0.390363| 3275.879575| 15732 484201 | 276.661473| 1.340449| 0203324
48 |RY(RS) 3.152059 37.585936| 179236722 115.996056| 4.319796| 0.083282
49|RY(RS) 3.145967 38.546039| 181524765 119.274374| 4.042065| 0.083282
50|RY(RS) 0.043193| 3317.755780| 16124 239394 | 281663926 | 0.178467| 0203324
51|RY(RS) 3.212293 65473302 263.800153|251.034223| 4.111307| 0.203324
52|RY(RS) 0.182756 72.218631| 420671994 |258.930765| 0.250345| 0.203324
53|RY(RS) 0.056090 72.024880| 428 654607 257.973632| 0.166975| 0.203324
54|RY(RS) 3.186602 71.740214| 576.770082| 256.889036| 3.999017| 0.203324
55 |RY(RS) 0.040305| 3276.041824 | 16734.726281| 276.660224| 0.170795| 0.203324
56 |RY(RS) 3.024775 37.594891| 178.080282| 116.007906| 3.918599| 0.083282
57 |RY(RS) 0.242077 28.740572| 655087553 106.5669933| 0.507191| 0.083282
58|RY(RS) 0.196524 32.581505| 970832556 111.295683| 0.705443| 0.083282
59|RY(RS) 0.375881 29.096085| 688539594 106.427895| 0.920062| 0.083282
60|RY(RS) 0.209004 28 879255| 665.107621| 105.856339| 0.723250| 0.083282
61|RY(RS) 0.203005 28.769219| 662347312 106.449137| 0.714912| 0.083282
62 |RY(RS) 0.195936 28.813889| 685214511|105.196428| 0.600881| 0.083282
63|RY(RS) 0.223002 32.017436| 942781853 109.111766| 0.741744| 0.083282
64 |RY(RS) 0.371626 28.092614| 635484444 103.6863654 | 0.897/339| 0.083282
SUMMATION OF REACTION FORCES PRINTOUT
FX = Fz
e Load (kD) (KIN) (kD)

EXP “9961.324351 0.000000 0.000000

EvP 0.000000| 9961.324351 0.000000

RX(RS) | ©8390.035829 4.598289 0.000000

RY(RS) 4 598289 | 14369 086811 0000000

EXP/RX(RS) =2.13
EYP/RY(RS) =1.38
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Step

O[°H 9-1. Automatic generation of load combinations

P roc ed ure Automatic Generation of Load Combinations X o
Load Combinations  \ S/ (m]
. . Option [
Menu>Resu|tS > COmb'nat'onS > ° Add ) Replace Genera\‘ Steel Design | Concrete Design I RC Des\gnl Cold Formed Steel Design | Footing Design | Aluminum Des\gn‘
Load Combination Li Load Cases and Factors
Concrete DeSIgn Code Selection No [ Name | Active [ Type Description LoadCase Factor
tee © concrete SRC » [ 1|cLcB1 [Streng |Add 1.35D + 1.5(1.0LL) » [DL(sT) 1.3500
d 2|cLCB2 Streng |Add 1.35D + 1.5(1.0LL) LL(ST) 1.5000
) . 3|cLCB3 |Streng  |Add 1.35D + 1.5(1.0LL)! *
o Select Concrete Design tab : 4|cLCB4 Streng Add [1.35D + 1.5(0.7LL)
Design Coda » Eurocode2:04 5|cLCB5 Streng |Add [1.35D + 1.5(0.7LL)
6|cLCB6 |Streng  |Add 1.35D + 1.5(1.0LL)!
e National Annex : Recommended 7|cLcB7 streng |Add 1.35D + 1.5(1.0LL)
. 8|cLCB8 |Streng |Add 1.35D + 1.5(0.7LL)!
9 Auto Generation [l scale up of Response Spectrum Load Cases o|cLCBO Streng |Add 1.35D + 1.5(0.7LL)
. Scale Up Factor : 1 RX 10|cLCB1 Streng |Add  [1.0D +1.0(0.3L) +
Scale Up FaCtor RX 1500 11]cLCB1 |Streng |Add 1.0D + 1.0(0.3L) +
Factor Load Case Add 12|cLCB1 [Streng |Add 1.0D + 1.0(0.3L) +
Scale Up Factor: RY 1.00 1.500 RX oy 13|cLCB1 [Streng |Add 1.0D + 1.0(0.3L) +
1.000 RY 14[cLCB1|Streng |Add 1.0D + 1.0(0.3L) -
Delete 15|cLCB1 |Streng |Add 1.0D + 1.0(0.3L) -
16/cLCB1 |Streng |Add 1.0D + 1.0(0.3L) -
. Manipulation of Construction Stage Load Case 17|cLCB1 |Streng |Add 1.0D +1.0(0.3L) -
e Select Design Code as 16[cLCB1[Streng [Add  [1.0D + 1.0(0.3L) +
19|cLCB1 |Streng |Add 1.0D + 1.0(0.3L) +
“Eurocode 2:04” 20[cLCB2 Streng |Add [1.0D + 1.0(0.3L) -
ST Only S Only T+CS 21[cLCB2 |Streng |Add 1.0D + 1.0(0.3L) - o
H 29lel CR2 [Senie  |Add SFRV 10N + (10
> CI|Ck [O K] || Consider Orthogonal Effect 4
> Click [Close] : . Copy Import... Spread Sheet Form
i 7 File Name: D:\MTECH STRUCTURAL VIT\MIDAS INTERNSHIPjk\App1_RC Browse Make Load Combination Sheet Close
Define Factors for Variable Actions
Factors for Variable Actions...
Partial factors for actions
Gamma_G : 1.35 Gamma_Q : 1.5
|_| Consider Imperfection Load
f OK Cancel
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Step

(N0B 10-1. Design (1)

Procedure

Menu>Design > General Design
Parameter >Definition of Frame

(1}

Definition of Frame
€@ X-direction > Unbraced efinition of Frame O vabroces
u 5
Sway (on) ¥-Direction of Frame nbraced | Sway

() Braced | Non-sway

( JUnbraced | §
¥-Direction of Frame Qe e

Y-direction > Braced © Braced | Non-sway
Non-Sway (on) Design Type
Desian T 3D (o KB () %-Z Plane
> o- = —
esign Type (_J¥-Z Plane [__JX-Y Plane
. & Auto Calculate Effective Length Factors
Click OK [Close] 2 g

0K Close

Design > Concrete Design
Parameter > Design Code
Design Code > EN 2 :2004

http://en.midasuser.com

Midas Information Technology Co., Ltd.


http://en.midasuser.com/

Step

(0B 10-2. Design (2)

Menu>Design > RC Design >Design
Criteria for Rebar

4D Fill in the details as per
Requirements for every
Structural element

¥ Click on Input Additional Wall
Data

©) Select any End Rebar Design
Method

Procedure

Design Criteria for Rebars

For Beam Design
Main Rebar
Stirrups

Side Bar

dar @ 0

: P20 Rebar...
: P10 v Arrangement @ 2 4
: |P12 v

m g : 0 m

8 consider Spacing Limit for Main Rebar

Spliced Bars : Ounone  ()50% () 100%
For Column Design
Main Rebar : P20 Rebar...
Ties/Spirals : P10 © Arrangement : y: 2
do : 0 m 7 2
B consider Spacing Limit for Main Rebar
Spliced Bars : Ounone ()50% () 100%
For Brace Design
Main Rebar : P20 Rebar...
Ties/Spirals : P10 i Arrangement : y: 2
do 0 m z: [2
B Consider Spacing Limit for Main Rebar
Spliced Bars : Ounone  ()50%  ()100%
For Shear Wall Design
Vertical Rebar - P12 Rebar...
Horizontal Rebar : |P10 " End Rebar From : P10
P10
0.2
de 0 m dw @ 0 m

nput Additiona

[ pesign of Out-of-plane Bending

Spacing of Wall Rebars

Spacing of Vertical Rebars @100,@150,@200,@300,@400 Space...
Spacing of Horizontal Rebars From 0.05 m

End Rebar Design Method

Mot Used © Method-1

Auto Calculation : () Method-3 () Method-4

Spacing of End Rebar

End Rebar Q'ty = 4

End Rebar Q'ty = 6

End Rebar Q'ty =8

de
L 1Dist

L LDist 2

Ll Dist 3

Dist1 : 0.3

Dist2 :  0.15

m

oK

Dist3: 0.1

Input Additional Wall Data...

oK Close

http://en.midasuser.com
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Step

(0B 10-2. Design (3)

Procedure

Menu>Design > RC Design>Modify
Concrete Materials

Modify Concrete Materials pd
Material List
D Name felfck|R Chk  Lamb... Main-bar  Sub-bar
@ Select material ID #1 o/ | 1 cso37 z0000 0 X 1 5400 5400 |

Rebar Selection

Code > EN(RC)

Grade of Main Rebar > S400
Grade of Sub-Rebar > S400
Click Modify

Concrete Material Selection

Code :  EN(RC) = Grade :  C30/37 i
Specified Compressive Strength (fc|fck) : 30000 kM/m?2
Light Weight Concrete Factor (Lambda) 1

Rebar Selection

Code : EN(RC) w
Grade of Main Rebar : 5400 ~ | By @ 400000 kI/m2
Grade of Sub-Rebar : 5400 w Fys : 400000 kM/mz2

Modify Close
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Step

({08 10-3. Design Output (Beam)

Eurocode2:04 RC-Beam Design.. = X W Pr findow = O b
Procedu re Code : EC2:04,NTC2018 o Unit: kN , m Mo :2 v & Pint & Print Al 3] Close [ Sawe
i &
Menu>Design > RC Sorted by (e . Design Information
Design > Concrete code design> MEMB Section fek o Mermber Number 2
SECT | SEL| Bc | Hc fyk |POS| " I Design Code Eurccose2 04 Unit System KM,
Beam DeSIgn Span bf hf fyw Material Data fok = 30000, fyk = 400000, fyw = 400000 KPa
1 Beam 30000.0 I | OK Section Property  Beam (No - 3) Bearm Span Brm
3 [~ |0.6000 | 0.5000| 400000 M| OK
3.0000 0.0000 | 0.0000| 400000 J QK
2 Beam 30000.0 | oK Ea
@ Sorted by > Member (on) 3 | [ [06000]05000 400000 | M [OK
8.0000 o.oooo|0_ooou 400000 J | OK
3 Beam 30000.0 | QK
—_— . 3 | I [0.6000]0.5000] 400000 | M | OK : A 2
Similarly Design The column 2.0000 0.0000(0.0000] 400000 | J | OK
4 edge columns | 30000.0 | QK
And Shear Wa”' 1 [~ |0.6000 | 0.6000| 400000 M | OK
8.0000 0.0000 | 0.0000| 400000 J 0K
5 edge columns | 30000.0 | Ok TOP 18-P20 Toe 1870
1 r U.GUUU|U.EUUU 400000 M| OK BOT &-P20 BOT &-P20
8.0000 0.0000 | 0.0000| 400000 J OK STIRRURS 2210 @90 STIRRURS 200 @iee
6 edge columns | 30000.0 | OK
1 [~ |0.6000 | 0.6000| 400000 M | OK .
8.0000 0.00000.0000] 400000 | J | OK P. Bending Moment Capacity
7 edge columns | 30000.0 | 0K END-I D END-J
__1 [ [os00006000] 400000 | M [OK {+) Load Combination No 20 20 20
() connect Model View Marment (M Ed) 627.38 22272 562506
Select Al Unselect All p———— Factored Strength (MRd) 71084 23877 740.84
Check Ratio (ME4MRd) 0.8830 0.9855 0.8797
GLohic:. Ltk Summary... > Meutral Axis (w/d) 0.2891 01406 0.2891
Option for Detail Print Position Update Rebar
Bendr [(Jmid. [ JEndl. Close {*) Load Corrbination Mo 18 18 18
Moment (MEd) 32566 256.31 330.69
Factored Strangth (MRd) 34608 26777 246.08
Check Ratio (MEdMRd) 0.9386 o.9572 0.9531
Meutral Axis (wd) 0.1892 01404 01892
Required Rebar Top (As top) 0.0055 0.0016 0.0055
Reguired Rebar Bat (A5 bat) 00024 cco18 0.00234

3. Shear Capacity
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Step

{508 10-3. Design Output (Beam)

Eurocode2:04 RC-Beam Design... _ % \o @ MIDAS/Text Editor - [App1_RC_Building eurocode.rcs]
Proced ure B File Edit View Window Help
. . Code : EC2:04 Unit: kN m Y By = = ab o
Menu>Design>RC design> DFHSRH|-BB2AECcH 4 ALTBEBMESR/ Y
© Member odgei |
. =y & Property 00002 pidas Gen - RC-Beam Design [ Eurocods2:04 s NIC2012 | Gen 2025
Concrete code design> = oooes
MEMB Section fck CH I 0004
i SECT | SEL| Bc | Hc fyk_|POS 00005
Beam Design e CAE A K — : }
1 Beam 30000.0 | [ oK cage? | MIDAS(Modeling, Integrated Design & Analysis Software) |
3 | [ |0.6000[0.5000] 400000 | M | OK e | midas Gen - Design & checking system for windows I
8 0000 0.0000|00000] 400000 | J | OK i i *
2 Beam 300000 I oK oonin | RC-Member (Beam/Column/Brace/Wall) Analysis and Design |
o ClICk Deta” . 3 | @ [0.6000/05000 400000 | M | OK 00011 | Based On Eurocode2:04, Eurocode2, ACI318-19, |
80000 0.0000| 0.0000| 400000 | J  OK 00012 I ACI318M-19, ACT318-14, ACI31EM-14, ACT318-11, |
3 Beam 300000 | 1 | OK ggm I ACI318-08, ACI318-05, ACT318-02, ACT31E-98, [
. . I ACI318-95, ACI318-9%, NSR-10, CSR-223.3-94, [
Conform Detail Calculation report T (ool e LI Lo pavis | BSE110-7, AIJ-HSDSS, GB/TS00L0-10, ‘
. - - - 00018 B50010-02, 15456:2000, KDS 41 20 : 2022
as per EN 2:2004 4 edge columns | 30000.0 | 1| OK caot7 : KDS 41 30 : 2018, KCI-USDL2, KCI-USDCT, :
BRI Qe el e R onote I KCI-USD03, KCI-USDSS, KSCE-USDSE, RIK-USDS4, |
BH0000 0.0000]0.0000] 400000 [ J [OK co0ts I RIK-WSD2K, TWN-USDL12, TWN-USDL00, TWN-USD2, |
5 edge columns | 300000 | | | OK 00020 | NSCP 2015, NIC-DCEC(2023), WIC-DCEC(2017), |
1 | [ [06000[056000] 400000 | M | OK e | (o) SINCE 1589 |
8.0000 0.0000[0.0000 400000 | J [OK 02 , I
6 edge columns | 300000 | | | OK 00023 | MIDAS Informaticn Technolegy Co.,Ltd. (MIDAS IT) |
1 [~ |0.6000 | 0.6000| 400000 M | OK 00024 | MIDRS IT Design Development Team |
5.0000 0.0000 | 0.0000| 400000 J oK 00025 + ;
7 edge columns | 30000.0 | OK 00026 | HomePage : www.MidasUser.com |
1| r [o6000[0.6000[ 400000 | M | OK oo0z7 ' )
Sttt S T 00028 | Gen 2025 |
C] Connect Model View 00029 ; ;
Select All Unselect All Re-calculation S
A 1 00021
Graphic... Detail... summary...  >> 00032 *. DEFINITION OF LOAD COMBINRTIONS WITH SCALING UP FACTORS.
] 00033
Option for Detail Print Position Update Rebar 00034 LGB C  Loadcase Name(Factor) + Loadcase Name(Factor) + Loadcase Name (Factor)
Bendr [ Jmid. [ JEndd. Close 00035
00038 11 DL{ 1.350) + LL{ 1.500)
oo0s? 21 DL{ 1.350) + LL{ 1.500) + WE( 0.900)
00038 31 DL{ 1.350) + LL{ 1.500) + WY ( 0.900)
00033 11 DL{ 1.350) + LL{ 1.050) + WE( 1.500)
00040 51 DL{ 1.350) + LL{ 1.050) + WY ( 1.500)
00041 £l DL{ 1.350) + LL{ 1.500) + W (-0.900)
00042 71 DL{ 1.350) + LL{ 1.500) + WY (-0.900)
00043 g1 DL{ 1.350) + LL{ 1.050) + Wi (-1.500)
00044 51 DL{ 1.350) + LL{ 1.050) + WY (-1.500)
c004s 0 1 DL{ 1.000) + LL{ 0.300) + EXP{ 1.000)
00048 11 DL{ 1.000) + LL{ 0.300) + EN{ 1.000)
cooe? 121 DL{ 1.000) + LL{ 0.300) + EYP{ 1.000)
00042 131 DL{ 1.000) + LL{ 0.300) + E¥N{ 1.000)
00043 U1 DL{ 1.000) + LL{ 0.300) + EXP{-1.000)
00050 15 1 DL{ 1.000) + LL{ 0.300) + EXN{-1.000)
oo0s 16 1 DL{ 1.000) + LL{ 0.300) + E¥P{-1.000)
000! 17 1 nrd 1 0nny + T 03NN + FYNI-1 nNnny
1
Ready
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Step

10

10-3. Design Output (Column)

Menu>Design > RC
Design > Concrete code design>
Column Design

@ sorted by > Member (on)

Procedure

(-]

W} Preview Window

No : 54 & Print

& Print All

+.] Close

B Save

Eurocode2:04 RC-Column Desig... - X
Code : EC2.04 Unit: kN , m
sorted by © Member I
MEMB Section fck fyk
SEL = CHK
SECT Bc | Hc | Height | fyw |
51 edge columns| 30000.0 | 400000 oK
1 0.6000[0.6000] 4.0000 | 400000
52 edge columns| 30000.0 | 400000 NV
1 0.6000{0.6000| 4.0000 | 400000
53 edge columns| 30000.0 | 400000 M
1 0.6000{0.6000/ 4.0000 | 400000
55 r edge columns| 30000.0 | 400000 NV
1 0.6000{0.6000| 4.0000 | 400000
56 r edge columns| 30000.0 | 400000 NV
1 0.6000[0.6000] 4.0000 | 400000
57 r edge columns| 30000.0 | 400000 N
1 0.6000[0.6000] 4.0000 | 400000
58 r edge columns| 30000.0 | 400000 oK
1 0.6000[0.6000] 4.0000 | 400000
59 r edge columns| 30000.0 | 400000 NV
1 0.6000[0.6000] 4.0000 | 400000
60 r Interior column| 30000.0 | 400000 N
2 0.7500[0.7500] 4.0000 | 400000
61 r Interior column| 30000.0 | 400000 N
2 0.7500[0.7500] 4.0000 | 400000
62 r Interior column| 30000.0 | 400000 NV
2 0.7500{0.7500| 4.0000 | 400000
63 r Interior column| 30000.0 | 400000 M
2 0.7500[0.7500] 4.0000 [ 400000
[ Connect Model View
e B e UNSeleCE All Re-calculation
Graphic... Detail... Summary... ==
Draw PM Curve... Update Rebar Close

1. Design Condition
Design Code Eurocode2 04
Member Number 54
Material Data

Colunmn Height 4m
Section Property edge columns (No : 1)
Rebar Pattern 28-8-P20

2. Axial and Moments Capacity

Load Combination © 20 (Pos : J)

fok = 30000, tyk = 400000

MEdy / MRdy
MEd=z / MRdz

UNIT SYSTEM

fyw = 400000 KPa

Ast=000870648 m* (pst=0024)

Concentric Max. Axial Load N Rdmax = 10083 7 kN
Axial Load Ratio NEd/NRd =450635/4337.02
Moment Ratio MEd/MRd =108222/974 443

=104820/970877
=901.9270/83.2860

3. Shear Capacity
[END]

Applied Shear Force (V. Ed)
V.Ed/V.Rdo

V.Ed/V.Rds

V.Ed/ V. Rdmax

Sheor Ratio

Asw-H. req

[MIDOLE ]}

Applied Shear Force (V. Ed)
V.Ed/V.Rde

V.Ed/V.Rds

V.Ed /V.Rdmax

Shear Rato

Asw-H req

M-N Interaction Diagram
N(KN)_
Masoo N.Rd(kN)
10780 Bm4 90°
10084 *ceefeasmessecdenciecshenhp aney Gupesens 10083.72
oc0C +—t 9039 .09
- 7821.36
280 *
N 6634.37
o \QL 550612
37 F )A-n-ﬁ o ae el 452325
2000 - 3929 47
a1 3412.67
Rl MKN-m) 2607.00
o 1584 .27
330 284 .97
-1688 84
8000
9 © 0 0 06 0 & 2 9 o
v 0 w o -3059.65
o "3 38R 880 &nd

y(LCB . 19,PCS . J)
497209 kN
49.7209/321.502 = 0.155
497209/ 114701 = 0.433
497209/ 1529.67 = 0.033
0.155 < 1.000 oK
0.00066 m#/m, 2-P10 @230

y(LCB: 19,POS: 1/2)
49.7209 kN
49.7209/321.502 = 0.155
49.7209/ 114701 =0433
497209/ 15290.67 = 0033
0.155 < 1.000 oK
0.00066 m¥/m, 2-P10 @230

KN, m 4

oe
TrTivTw
e alenn

cﬁn

=1060>1
=1.080> 1.¢
080 > 1
104 > 1

Q
Q
o

zzz

P000

o
3
z

MRd(kN-m)
0.00
301 86
852 48
7353
866 36
058 44
1007.73
1033 .89
1020.76
951.34
773.27
354.95
0.00

=(LCB  20,POS-J)
331312 kN
331.312/321.502 = 1.031
331.312/376.875 = 0.879
331.312/1529.67 = 0.217
0.879 < 1.000 oK
0.00197 n¥im, 2-P10 @70

Z(LCB: 20,POS: 1/2)
331312 kN
331.312/321.502 = 1.031
331.312/376875=0879
331312/1529067 =027
0.879 < 1.000 oK
0.00197 m#im, 2-P10 @70
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Step

({08 10-3. Design Output (Wall)

e ) . - | X
Code : EC2:04 (Method 1 Unit: kN, .
ode (e id 1) m " 1, 3F v & Print & Print &l 3] Close [ Save
-
MenU>DeS|gn > RC Sorted by W Sort Result...
. . T = RTT — T 1. Design Condition
al art Cl
DeS|gn > Concrete COde deS|gn> Story | L Lw | HTw hw fyw K Design Code Eurccoded 04 Unit System KM,
1 WiVI0001 300000 | 400000 .
. \ wall ID 1 (Wall Mark : wh0001
Shear wall deS|gn i | " [e7s00 | 40000 | 04500 | oooo0 |V . e - !
2 g w0002 30000.0 | 400000 | Story 3F (Height=3.15m)
F 67500 | 4.0000 | 04500 | 400000 Material Data fck = 30000, #yk = 400000, fyw = 400000 KPa g
= w0001 30000.0 | 400000 |
oF 57500 | 3.1500 | 04500 | 400000 Wall Bim. (Length*Thk) : 6.75'0.45m °
2 wiin002 30000.0 | 400000 ) . 3 -
f r P i f - 11 | a
o o | e7ew | 34500 | oas00  soo000 | OK Vestical Reba 2 @200 (AsV = 0.00113 rrim) ok e e e e eeaa
1 w0001 30000.0 | 400000 s
Sorted by>Wa” ID+St0ry 3 | 7m0 | 39500 | 0ag00 | aoooo0 | 0K 2. Axial and Moments Capacity
> 2 w0002 30000.0 400000 [ -t trve Mo Aol L d M.Rd =53345 4 kN
and select a wall>Graphic T v i | aesoo o] % ancentric Max. Axial Laa e
= w0001 300000 | 400000 | y(LCB: 19,POS: 1) 2(LCB: 19, POS 1)
aF 67500 | 31500 | 04500 | 400000
1 i MNEd (KM} 11117.3 111173
Such a window explaining the 2]y 0> B 0011} R oo '
; f aF 6.7500 | 3.1500 | 04500 | 400000 MR (N - 0.00000
1 w0001 30000.0 | 400000
deSIQn would be dISplayed 5 | [ G7s00 [ 34500 | 0500 | doooon | K NEd /N Rd 0851 < 1.000 . OK 0.000 < 1.000 .. OK
(= AT SOONMORSN00REFS MEd (kN-rri} IB247.6 0.00000
5F 67500 | 3.1500 | 04500 | 400000
= wivi0001 30000.0 | 400000 | MR (kN-m) 3TeET 8 0.00000
6F 6.7500 | 3.1500 | 04500 | 400000 MEd MR 0854« 1000  OK 0000« 1000 G
2|z wii0002 30000.0 | 400000 |
6F 67500 | 31500 | 04500 | 400000 Nk ik
- whi0001 300000 | 400000 | WMhago | e - cce,
TF 67500 | 3.1500 | 04500 | 400000 S Major Axis I
[ connect Model View —— —
Select All Unselect All Re-calculation 44000 4000
Draw PM Curve... Update Rebar Close ¥ ¥
TI000 ra 23000
10000 -
2000 ki L ] 0000 [rrvrri
sogo soge
000 [ [ soon [T -
o g g g g g g g g s g 8B © 9 © QO Q o 9 ]
Q L] ) Q Q 9 9 Q Q 9 Q
0 g RS § 858 ¢ a3 3 2 o= 2 ¥ 28 R R 3
F P A4 AR 93 22
3. Shear Capacity
Applied Shear Force V.Ed =548335kN (Load Combination : 19)
Shear Rabo by Conc V. EdV Rde =548335/214342= 25582
Shear Rabo by V.Rds V.EdN Rds =548335/5874.50= 08178
Shear Raio by V. Rdmax VEdVRdmex  =548335/129908= 04221
Shear Rabo V.EdV Rd =0.918 <1.000 ... OK
(Asw-H_req = 0.00288 mi'm, P10 @30 )
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