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= Design
(1) Deflection Check considering Cracked Section
(2) Limiting Rebar Ratio
(3) Limiting Minimum Section Size

and much more...
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U List of Detailed Enhancements in Pre & Post Processing

(1) Dynamic Report Generation
(2) Revit Structure 2010 Interface

(3) Pressure Type of Beam Loads

(4) Improved Eccentricity Option in the Element Beam Load
and Line Beam Load

(5) Improved India Standard Section DB

(6) Changes in the Default Values of Stiffness Scale Factor in
the Composite Section for Construction Stage

(7) Addition of Dimension Import
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1. Dynamic Report Generation

* Word format reports can automatically be generated for selected input & output data
(figures, tables, graphs, and text).

* Using “Dynamic Report Regenerator” function, changes of a model file are automatically
updated in the report.

* User defined report format can be used and saved.

Tools > Dynamic Report Generator

Tools > Dynamic Report Image

Tools > Dynamic Report Auto Generation

(optional)
Register data Generate areport I Modify model data

Re-generation

#*Registerimages, +Generate a report in +*Modify model data. s Automatic re-
tables, and graphs to MS Word format. «Re-performanalysis generation of the
insertinto the report. sInsertdata by Drag & and design. reportwith updated

*Registered data can Drop from the Report analysis results.
be verifiedin the Tree.

ReportTree.
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Dynamic Report Image

Mame  [30 model view

|~ Black & White Image
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Procedure for Dynamic Report Generation

Step 1. Open a midas Gen model file.

Gen 2010 (v2.1) Release Note

Step 2. Register contents (images, tables, text summary...) to be entered in the report.

Registered contents are displayed in the Report Tree.

Step 3. Open a new report.

Step 4. Insert the contents by Drag & Drop from the Report Tree.

Step 5. Modify the report file in the Report Editor and save it in MS word format.

Open a new report
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Procedure for Auto Regeneration

If there are any changes in the model file, we can automatically update the pre-generated
report. If the user manually entered additional text or images into the report, those data will
remain.

Step 1. Select Tools > Dynamic Report Image from the Main Menu, or click icon to open the
Auto Regeneration List dialog box.

Step 2. All the entered data will be displayed in each tab by data formats. Select the desired
data to be updated.

Step 3. Click [Regenerate] button.
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2. Revit Structure 2010 Interface

Using Midas Link for Revit Structure, direct data transfer between midas Gen and Revit
Structure 2010 is available for Building Information Modeling (BIM) workflow. Midas Link
for Revit Structure enables us to directly transfer a Revit model data to midas Gen, and
delivery back to the Revit model file. It is provided as an Add-In module in Revit Structure

and midas Gen text file (*.mgt) is used for the roundtrip.

B e T

Midas Link for Revit Structure supports the following workflows:

(1) Send the Revit Structure analytical model to midas Gen.
(2) Import the MGT file of the Revit model in midas Gen.
(3) Export the midas model file to the MGT file.

(4) Update the Revit Structure model from midas Gen

MipAS 7/32
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Getting Started

The following exercise leads you through a sample scenario providing detailed instructions
for each step in the process.

Step 1: Prepare a Model

1. Using the structural template, build a simple structure that has
4 beams, 4 columns, 4 boundary conditions, 1 point load, and 1
line load with host, as shown.

2. Create a load combination; create a load combination usage
called MIDAS_STEEL; set the load combination to this usage.

3. Check for inconsistency by clicking Tools menu > Analytical Model > Analytical / Physical
Model Consistency Checks. Make any adjustments if necessary.

Step 2: Send Model to midas Gen

1. Click Tools menu > External Tools > Send Model to midas Gen
2. 2.Click OK to send the project using the default.

The following table shows the Revit components that are sent to midas Gen.
It also shows the corresponding MIDAS commands used in the MGT file.

Revit Structure midas Gen MGT
Level STORY
Grid GRIDLINE
Wall ELEMENT (WALL), NODE
Frame Element (beam, brace) ELEMENT (BEAM) - multiple if split, NODE, FRAME-RLS
Column ELEMENT (BEAM) - multiple if split, NODE, FRAME-RLS
Footing CONSTRAINT — rigid
Boundary Condition (Point) CONSTRAINT, SPRING
Load Case STLDCASE
I_(c\:\?ifcjhct?s?gb;n:;ﬁz beginning with MIDAS ) [0/a(801i 2
Point Load (on frame element or column ends) CONLOAD
Point Load (on frame element or column interior) BEAMLOAD (CONLOAD)
Line Load (on single frame element or column) LINELOAD, PRESSURE
Area Load (fully enclosed by frame elements or columns) FLOORLOAD
Rigid Link RIGIDLINK
Material MATERIAL
Section SECTION
Wall Thickness THICKNESS

Mibas 8/32
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Step 3: Analyze and Revise Model in midas Gen

1. Start a new project in midas Gen, and import the MGT file of the Revit model. Note any
warnings and errors in the message window.

2. Import the MGT file again, it should import without error and display the structure.
3. Perform a structural analysis in order to be sure that the model is complete.

4. Add a horizontal brace to the model in section 1.

5. Reduce the size of the columns from W10x49 (section 8) to W10x33 (section 9).

6. Export the model using the same name as the imported MGT file.

Step 4: Update Model from midas Gen

1. In Revit Structure, click Tools menu > External Tools > Update Model from midas Gen

2. Verify that the paths in the dialog point to the right files, and click Update. The
summary should report 1 added element and 4 section changes, and the structure
should now look like the following illustration.

Mibas 9/32
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Send Model to midas Gen

1.In order to send the Revit Structure analytical model to midas Gen, click Add Ins >

External Tools > Send Model to MIDAS/Gen.

2.Click the first Browse button to select a path for the Revit model file. The paths for the
MIDAS model and the log file will default to the same name. If necessary, modify these

paths by clicking the corresponding Browse buttons.

Send Model to midas Gen E|

Chooze File Mames

Fevit Model  |WGE7I0_Revit Interfacet modet® midaz Gen Link.rmg (2)
Gen baodel  |WGTI0_Revit Interface® modet® rmidas Gen Link. gt

midaz Gen Information

Farce Unit kM w (3)

Length it m W

(4) Section DE File | Structure 2010%' GenSectionD BWS ectionk ap. smap
(5) katerial DE File | Structure 201 1WG enS ectionD B M aterialtd ap. mmap

(6) k aterial Default

Default | Standard Code |
Concrete A TRERC) - Grade [
Steel ASTRCS) = &53
(7) [ Send ] [ LCancel ] [ Help ]

3.Under the midas Gen Information group, select the units for length and force to be used

in midas Gen.

—~

MiDAS 10/32
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4. Section DB File

Gen 2010 (v2.1) Release Note

DAS

SectionMap.smap file is a section transfer list file from Revit Structure to midas Gen. The
user can directly add or modify SectionMap.smap file to specify section shapes and size
imported in midas Gen.

Section transfer data are written in the following formats:

] SectionMap.smap - Notepad E@@
File Edit Faormat VYiew Help

sRevit Family Mame, Revit Type Mame, Gen Code wWame, Section shape, Gen Section Mame

sRevit Family Mame, Revit Type MWame, [User], Section sShape, D1, D2, D3, D4, D5, D6...
HEZ60, HEZE0A, UNI, H, HEAZGO

IPE240, IPE240, UNI, H, IPE240

IPNZ40, IPNZ40, UNI, H, IPNZ40

HE320, HE3204, UNI, H, HEA320D

HE320, HE3Z204, UNI, H, HEA3Z0

IPE300, IPE300, UNI, H, IPE300

Revit Family Name: Family Name used in Revit Structure

Revit Type Name: Element type name used in Revit Structure

Gen Code Name: Section DB code which will be used in midas Gen

Section Shape: Section shape name which will be used in midas Gen (ex. H, L, C, T, P...)
Gen Section Name: Section name in the specified section DB code

DB/User | Value | SRC

| Combined | Tapered | Composite |

' { 1
Section ID |1 HI H-Section JI Section Shape
Name [HEATZD"  User I @« DB UNI L}l Gen Code Name
I Sect, Name  |HEAIZ0 | l Gen Section Name
[ 4
|’ 3

If an unidentified section exists in a Revit model, the following dialog box is displayed to
specify the section shape and size imported in midas Gen. When “Code” is selected in
the following dialog box, only “SB (Solid Box)” can be selected for Shape.

If Apply the current setting to SDB file option is checked on, the setting will be saved in
ectionMap.smap so that the user do not need to specify them again.

Customize the Sections [':__”ﬁllgl

Family Hame Type Name Code Shape | Sect &
M-Frctangular Calumn 400 % 400 mm LT « | &0 « | Alllxd
M-Hactangular Baam A0y A Usar |+ 5H = | Al
Wide frange H-Column  HE300A User |- | 5H - | A00x4
1PL IPEZI0 Llai « | G o | AN e
g ¥

|| Apply the current setting to SDB file

[il;
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5. Material DB File
MaterialMap.mmap file is a material transfer list file from Revit Structure to midas Gen.
The user can directly add or modify MaterialMap.mmap to specify material properties
imported in midas Gen.
Section transfer data are written in the following formats:

[} MaterialMap.mmap - Notepad g@gl

File Edit Format WYiew Help
sMaterial Type, material wmame, sStandard, code, DB Name

Concrete, Concrete - Cast in place concrete - 35 MPa, UMICRCD,, RckZS
Ssteel, Metal - Steel - 345 MPa, UNICS),, Fed30

Material Type: Material type used in Revit Structure

Material Name: Material name used in Revit Structure

Standard: Material standard which will be used in midas Gen

Code: Concrete design standard for considering the change of modulus of elasticity. This
field is required only when the Standard is specified as KS(01RC).

DB Name: Material DB name which will be used in midas Gen

Material Data @
General
Material ID i Name |Rck30
Elasticity Data
R — Steel
Type of Design |Concrete - Standard | ]
-’ L | 2
lfg Concrete
Standard [UNI(RC) ~|
Type of Material Codef_ T]
@ lsotropic c 0B [EER ~]

6. Select a default material DB. If the material data is not specified in the Material DB
File, default material will be applied in midas Gen.

7. Click Send to start writing the MIDAS model.

When the writing is complete, a summary will be presented in a dialog. If the
summary indicates issues, further details are available by clicking View Log File.

MiIDAS 12/52
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Update Model from midas Gen

1.In order to update the Revit Structure model from midas Gen, click Add Ins > External

Tools > Update Model from MIDAS/Gen.

External Track
Tools 7| Changes ™

Send Model to MIDAS/Gen...
Update Model from MIDAS/Gen...

2.A dialog will pop up. If "Send Model to MIDAS/Gen" has been used during this session,
the paths for the files are automatically set to be the same. If necessary, click Browse to

change them.

3.Click Update to start updating the model.

Update Model from midas Gen @

Choose File Mames
Revit Maodel |-rovemenl’?’?‘G?SD_F|evit Interfacefmidas Link.rmél [ Erowse ]
Gen Model |-rovemean‘G?SD_F|evit Interfacefmidas Link.mgtl [ Browsze ]
Log File |3[0vement’?’\‘.“G?Sﬂ_Hevit InterfaceMridas Link.logl [ Erowse ]
Update ] [ Cancel l [ Help ]

MipAS 13/32
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Applicable data for MIDAS Link for Revit Structure

Gen 2010 (v2.1) Release Note

Revit to
Category Features midas Gen Remark
Concrete
Material Wood N/A
Section Sl e
SRC
Column : Only solid rectangular section is applicable.
Inclined Column v
Straight Beam v
Beam
Member
Wall
Wall Opening N/A
Brace v
Truss(Top chord, Bottom chord, and Web) v
Slab N/A
Foundation N/A
Support(Hinge, Roller, Fixed) v
Boundary
Section Offse
Self Weight Load Nature Name :
Static Load Snow Load Load Nature Name : Snow
Hosted Area Load ¥ N/A
Lo.ad . Load Combination * v
Combination

Note

1) In order to export point loads, line loads, or area loads to midas Gen, those loads need to be separately entered for each element. For example, if we
enter a line load to continuous beam (element no. 1 and 2), we need to enter the load to element no. 1 and 2 separately.

2) Area Load in Revit Structure is imported as Floor Load (Polygon-Length type) in midas Gen.

3) The name of Load Combination Usage specified in Revit Structure will determine the load combination tab in midas Gen. When the name of Load
Combination Usage is entered as Steel, Concrete, SRC or Footing, the combination shall be included in the Steel Design, Concrete Design, SRC Design or
Footing Design tab of Load Combination dialog box in midas Gen. For the other names of Load Combination Usage, the corresponding load

combinations will be included in General tab of Load Combination dialog box.

MDA

IDAS
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What is Updated from midas Gen to Revit Structure

Here are the revisions that are detected and updated in the Revit model:

Sections

= |f assigned section is changed to a pre-defined section in the model, the corresponding
element in Revit will be updated accordingly.

= |f assigned section is changed to a new section in midas Gen, the corresponding element
in Revit will be assigned to a default section (arbitrary section which has a same material
type in a model).

Delete Elements

If an element is deleted in midas Gen, the corresponding element in Revit will be deleted
accordingly.

Move Elements

If an element is moved in midas Gen, the corresponding frame element or column in Revit
will be moved accordingly.

Add Elements

If a beam element (solid box section only) is newly added, a corresponding element in
Revit will be added accordingly.

Change Beta-Angle

If beta-angle in a beam element is changed, a corresponding element in Revit will be
updated accordingly.

Materials

If material data assigned to an element is modified, a corresponding element in Revit will
be assigned to a default material (arbitrary material existed in Revit).

MipAS 15/32
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3. Pressure Type of Beam Loads

Gen 2010 (v2.1) Release Note

e “Uniform Pressure” and “Trapezoidal Pressure” type of Line Beam Loads and Element

Beam Loads have been implemented to consider the width of beam elements when

entering wind loads.

e This feature is useful to assign wind loads to the tapered girders (ex. longitudinal girders in

bridges).

Loads > Element Beam Loads

Loads > Line Beam Loads

—Load Tvpe

Uniform Pressure -

'I'|7 Additional H from Top I

Distancelm)

I-End |1 2
JEnd |D I

Direction ILocaI ¥ vl

Projection :  ¥es % No

—Walue
(* Relative (7 Absclute

®1 |0 o3
®2 |1 0
%3 |0 0
x4 |0 0
Uit kMfm?2

S &DW*& Qose_ |

Uniform Pressure type

Assign a beam load as a pressure load
considering the beam width

—Load Type
|| Trapezoidal Pressure jl

_'7 Additional H fram Top I

Distancelm)

I-End |1.2

J-End |D r
Direction ILocaI W vI
Prajectian : {es (¥ o
Yalue

{* Relative shsolute
x1 |0 P11
xz |0 Pz 1.5
w3 [0 Pz |2.5
=4 0 P4 |3
Unit:  kMfm=

v ‘\L{‘DIV’JH Close I ‘

Trapezoidal Pressure type

Additional H
to consider the additional height of the structures
which was not included in the modeling (ex. guard fence)

MiDAS
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Gen 2010 (v2.1) Release Note

4. Improved Eccentricity Option in the Element Beam Load and Line Beam Load

e Eccentricity can be entered by the following 2 methods: 1) from the centroid, and 2) from

the offset point.

¢ |In the previous version, the eccentricity was entered only from the centroid. In case of the

tapered section, beam loads with eccentricity can be easily entered from the offset point.

Loads > Element Beam Loads

Loads > Line Beam Loads

|Line Beam Loads

Load Case Mame
|2nd Dead

=
el

(" Delete

Load Group Mame
|2nd Dead

Options
(* add  Replace

Load Type
|LInti-rm Loads ﬂ

w

Mg BN
A

EN

Element Selection

|On the loading line ﬂ

[v Eccentricity

{* Centroid " Offset

Local z -

Direckion :

Distancelm)
IEnd |0,
1-End r

-

sk A___.d‘," B v i "“\.TLJ

S
Mode

S

from Offset

1

from Centroid

Two methods to enter the eccentricity

Enter the eccentricity from Offset (nodal position)

for the tapered sections

DAS
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5. Improved India Standard section DB

e New sections (Box, Pipe, and Angle) have been implemented in IS, 1S1161, and 1S808
section DB.

Model > Properties > Section

DEMAawr | Vaus C | Comtsnid | Tapared | Cimpsie DEMUser | auw | ot Cumpeake
Sachon O (1 [ o Sacten 0 (7 l
Eox £} Eo»
Niena o Name |FHE B User 0B

Sect Nane

" o
H B
™w w
1 1
“w «©
< Cansigar Shaar Detarmatan v Conslder Shear Dwdarmation
Otsst | ConterC nrier Oftest © Conter-Canter
Changs Ottt Crange Ofget

Sttw Culestathon Fwaits oF | Cancel Aaply Shaw Culcdathan Auaiits [ on ] Cancet | socly
Box Section SHS Box Section RHS

DeMsar | Vauw

Combaniad | Tapared | Compeske b v [ SRC | Comtwed | tapeed | Congosts |

Sacten O {1 [ O Fire [T o

Name [THE 5003 0

Sachion B

User

Urer
Sect Nar Sect, Noww
o "
Tw L]
e
[}
v Canslder Shear Dwdarmaton 7 Conoom e Detorounon

Ofest | ConterCaoter

Cttest = Corter-Comttar

Crange Otget Charge Oifsst

Shaw Calodathan Husiits =0 ] Cancd | Bosly Shom Cokouditan Reuds | Concd | Aoy
Pipe Section NB Angle Section Data
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Gen 2010 (v2.1) Release Note

6. Changes in the Default Values of Stiffness Scale Factor
in the Composite Section for Construction Stage

¢ In the SRC type section dialog box, the default value of “Combined Ratio of Conc.” has been

changed from “0.8” to “1.0” in order to prevent user’s confusion.

¢ In the Composite Section for Construction Stage dialog box, the default values of “Stiffness

Scale Factor” have been changed from “0.8” to “1.0”".

CBUsar| Valpe S
Secdn (D !

Farw |8 500012

Ofset | Contar-Conmer

Change Ofsen

Srow Cakodlafon Fasut

Model > Properties > Section

Combland | Tapeoed | Composhe |

Shape n Nect-Bes-Ogen v
Controte Dutn -
W mm
= L men
Svel Data
Loy v 0B rs -

Ghoel Namw {5 BT -

" [ nm
B [ »m
e | am
4] [ . mm
( | nm
L | "
Mutarial
LT |
Eq/Ec
[ie/0c
Py |l Pe JITET

[mrum: Nato of Care. |1 ]
oy )

w Conuider Shew Defermaten

Load > Construction Stage Analysis Data > Composite Section for Construction Stage

Active Stage | |

Section [1 [1: B 3502350:1 ~ |

Composite Type  [Mormal |
Section Type SRC

Section Shape RBO

Element List |

Construction Sequence

Iaterial q Composite Stiff, | Comp,

Part Type Material Stage Age Scale| Stiff
1 |Material Active Stag
2 [Material Active Stag

stiffness Scal. rac... E|

= l Cancat 2oy

SEiff. J Apply
Area 1.00008
Ay 1.0000
Az 1.00008
| 1.00008
Iy 10000
lzz 1.00008
i eight 1.00008
ITl Cancel

Mipbas
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7. Addition of Dimension Import

Gen 2010 (v2.1) Release Note

¢ Import dimension layers from AutoCAD DXF. Dimensions are displayed as guide lines on the

screen such as grid lines and it does not affect analysis results.

Model > Dimension

Import Dimension.

Dimension Name @ |Dim]
DXF File Name @
|Building.dxf

&l Layers Selected Layers
Dim Text A FUE_DIM

Dote — Dim

Browse, ., |

stair
WALL-MOVE il
PUB_TEXT

~Scale and Origin
Scale Factor ! ]D.UUI

Origin Paint ¢ {0.0.0

Rotation &ngle
Rx Ry Rz

B = =N =
MName | Scale |Rx | Ry | Rz |
Dim1 0001 0 0 0
Operation -

Add Modify | Delete |

Close |

T

MiDAS
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(1) Analysis Stop Option in the Pushover Analysis

(2) Improved Pushover Analysis Results

(3) Mander Model in the Inelastic Material Properties

(4) Improved MINEGOTTO-PINTO Steel Model
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1. Analysis Stop Option in the Pushover Analysis

Gen 2010 (v2.1) Release Note

¢ Analysis Stop option in the Pushover Global Control: When a shear hinge occurs in the

selected member, the pushover analysis will be automatically terminated. In this case, the

analysis results can be examined up to the last pushover step.

¢ Element Yield Status display in the Deformed Shape: The yield status of components (Fx,

Fy & Fz, Mx, and My & Mz)by pushover analysis is produced. This option is useful in

verifying if a shear failure occurred in any element.

e Shear Yield Element table: The elements for which shear hinge occurred prior to the

moment hinges or axial hinges are plotted in a spreadsheet format table.

Pushover Global Control

Indiai Load

Lo Caza En. w| ScdsPector |

| Static Load Case | Scale Add J

o 1 [ A —

i 0.5 dodty |
gekts |

¥ ngyse Stop | Shear Conponent, Yl
W Baam/Cobumn ™ wa
Pushover Hnge Data Option
Defaukt Stffness Reduction Ratio of Skaleton Curve

Design > Pushover Analysis > Pushover Global Control

Results > Deformations > Deformed Shape

Nooknear Anadysis Cpbion
¥ Perm Corvargance Falure
Max, Msrber of Substess | fr0
Madmun Iterabion ]iﬁ

Cortvergence Criteria

v Deplscament Norm f2.001

™ Force Norm [

I~ Eneigy Norm |

Data for Auto-Caloudation of Soength

Lo [okeu Joancmns [ M g gRetgence Lketnonty fo tatadtroes 5

nidas Gen

X

Design > Pushover Analysis > Pushover Hinge Result Table > Shear Yield Element

Reactions  Deformations | Forces | Skresses

|Deformed Shape

o

POST-PROCEZS0R
DEFORMED SHAFPE

ILEMENT ¥IELD' 3TATUS

Fy, Fz
0.0% Fx

My, M=

SCALE FACTOR=
1.0000E+000

=

Load Cases/Combinations

|PO: Puship ﬂ J
Step [PO Step:200 |

{+ -

~

~

Cormponents

" Dx " Dy Dz
i Dwy DYz i DxZ
v DEYZ
Type of Display

rd .| T Undeformed
v Values J [~ Legend J

[~ Animate J [ Mirrared J
-

¥ Pushiover Hinge

" Hinge Status

(¥ Element Yield Status
v BeamjCalurn v wal

[ Gemeral Link

Apply Close

¥ Truss
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2. Improved Pushover Analysis Results

e Pushover analysis results have been graphically improved in order to prevent the user’s

confusion.

e In FEMA and Eurocode type hinge, the hinge status of “C” point and “D” point is now
displayed separately. In the previous version, the hinge status of “C,D” was displayed after
the C point.

Result > Deformations > Deformed Shape
Design > Pushover Analysis > Pushover Hinge Status Result

Design > Pushover Analysis > Pushover Hinge Result Table > Beam Summary

:
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i
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i
i
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SR e - -

dAdf8 v riwnbt Didak

E,Failure

Previous version New version
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R Ue02 0000 11e000 SNOSNHI 014 30Mdeeait Ll 1

New version
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Gen 2010 (v2.1) Release Note

3. Mander Model in the Inelastic Material Properties

e Mander Model has been added to model the behavior of concrete confined with steel

stirrups.

e The menu name, Fiber Material Properties, has been changed to Inelastic Material

Properties.

Inelastic Material Model

Model > Properties > Inelastic Material Properties

Nagne : {Concrete
Material Type : | Concrete |
Hyzteresss Model : [Mander Model -l
Concrete Type Saction & Confinement Rebar Type
" Unconfined Concrete : Cover Concrete (+ Rectangular " Groular : Hoop Confinement Steel
(s Confined Concrete : Core Concrete " User Defined (" Greular 1 Speial Confinement Steel
Impoet Reference Material & Section Data Section Data | Rebar Data

=

€co : Unconfined Concrete Strain

Unconfined Concrete Data
feo' : Unconfined Concrete Strenath

[Mander et al.

| |s1622.7766

ft': Tensile Strencth of Concrete

Compressive Stress

Mander Malerial Data

< Unccatined

Conerete

&, 2¢ &, €

Matenal(C40/50) and section() data are only referred to during a file import, Modfied
material(C40/S0) and section() data will not be updated. Re-importing a file is not required.

[~ [+0.0000 Nimm?
r foocz

Corresponding to feo' (qenerally £co=0.002 can be assumed)
Ec : Elastic Modulus of Concrete

Nfmm?

Confined Conorese

Assumed Sor
==L onver Couxcrete

Compressive Semin, €

Elastic modulus of Conerete

Tensile Strength of Concrste

Tensile Stram of Congren

E, =5.000,/f_ MPa

£ =0627. MPa

Confinement. Effectiveness Coefficient, ke

Acc : Area of Effective Concrete Core ™ |1800000,0000 mm?
Az : Total Area of Effectively Confined Core Concrete

k- ,w.m mm? Note
ko = Ae { (Ac (1-0¢c)) = Ae | Acc = r 5.455556 <1.0

The Effective Lateral Confining Stress on the Concrete

The Effed faterial...
piey, Time Dependent Material(Creep/Shrinkage) Function. ..
iy’ Time Dependent Material{Creep/Shrinkage). ..
Time Dependent. Material{Comp. Strength)...
C Time Dependent Material Link...
+ Streq .
Change Element Dependent Material Property. ..
jcc : Stray
d Plaskic Material...

Section...
Section Stiffness Scale Factor, ..

Tapered Section Group...

Thickness. ..

wall Stiffmess Scale Factar ...

Inelastic Hinge Propetties. ..
Inelastic Hinges. ..

Group Dramping. ..

Irnelastic Material Properties. .. I

Fiber Division of Section

faterial Table. ..

Ama n

JE ORI &8 pRAH s @BE B H

Chrl+Al-+L
~Table, gt B e PP 11 Y L
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4. Improved MINEGOTTO-PINTO Steel Model

Gen 2010 (v2.1) Release Note

e In MINEGOTTO-PINTO steel model, the equation for calculating the plastic strain, 4 , has
been changed in order to enhance the convergence performance.
Model > Properties > Inelastic Material Properties
U Previous version U New version
E —& E —&
Ae>0 ; g =m0 As>0 ;g =m0
6 — 50 - gl’ g _ gy
En—&E En— &
. _“0 min B ] min
Ae<0 ; & =—"T0 Ae<0 ; & =—"T0
Ey— &, &,
Name : P STEEL Name : MP STEEL
Material Type : |steel -l Material Type : [Steel ~]
Hysteresis Model : |Menegotto-Pinto Madel R4 Hysteresis Model :  [Menegotto-Pinto Madel ~|
G 4 {tension) O 4 (tension)
fy | i fy | =7
--------- [/ bE AE =TTk wE ff|E
’ E
A(E\ ‘4’“
€ €
'\i.) (tensison) y (tf[‘.s.i"")
Skalekon Curve Skeleton Curve
by B um R B fy [35 N/mma Ro [
E [z00000  Kkwm2 al 185 £ i }CTW :I‘,‘,,Lls ',5,..“,__ o
| L 47~ Tl o, : -.‘I—:f"‘n s \""\-A P ela s OO, ot T Ul
Element 2, Ry(rad/mm)-My(N-mm) Element 2, Ry(rad/mm)-My(Nmm)
1.00e%
—————————— TIME STEPS- ----SUBSTEPS- --ITERATIONS- ———-———————-TIME STEES- ----SUBSTEPS- --ITERATIONS-
2950 / 2950 2961 7578 2950 / 2950 2958 7436

MiDAS
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U List of Detailed Enhancements in Design part

(1) Slab Deflection Check considering Cracked Section
(2) Limiting Rebar Ratio
(3) Limiting Minimum Section Size

(4) Improved Concrete Code Design as per the Latest
Italy NA of Eurocode2:04

(5) Improved Capacity Design for Walls

(6) Serviceability Checking as per TWN-LSD96 and TWN-
ASD96



Gen 2010 | Design Enhancements

Gen 2010 (v2.1) Release Note

1. Slab Deflection Check considering Cracked Section

Deflections considering cracked section can be calculated in Slab Serviceability Checking. midas

Gen performs a cracked section analysis for the generated Crack Analysis Load Cases.

Deflection check considering long term effect can also be calculated by applying the creep

coefficient.
Members which are expected to crack, but may not be fully cracked, will behave in a manner

intermediate between the uncracked and fully cracked conditions and an adequate prediction

of behavior is given by the equation below based on the sub clause 7.4.3 (3) in EN1992-1-

1:2004. Following factors including the effective moment of inertia by elements for each

iteration step can be checked in "File Name_CSA.OUT" file.

Design |

[%lab Serviceabity Checking

Load Combmnations

~l_J
ATV AN A\~
mn
£ 7y Ay ’
é‘-.—/‘* wf W ﬁ“d ,.._.J_/
 Vahues |

" Stress Checking
(™ Crack control
(¢ Deflaction

@ Uncracked | (" Cracked
(" Creep (phi: | )

" Value @ Ratio

Design Resuk ]

_Gose |

Design > Meshed Slab/Wall Design> Slab Serviceability Checking
Design > Meshed Slab/Wall Design > Perform Cracked Section Analysis
Design > Meshed Slab/Wall Design > Cracked Section Analysis Control

a=¢a, +(1-4)a,

Therefore leff (effective moment of inertia)
can be calculated from the following
equation:

1 1

.- CI_ +(1-0) T
eff cr 9

Where,

{ is a distribution coefficient, given by the

following equation:

'B=0.5"is applied (long — termloading).

T’
cr 6
e
CoA(d-d )y Seilpg
E '3

c

—AE, +/(AE,)’ + 2bAE,E, ,4d
o bEc,eff

Mibas
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2. Limiting Rebar Ratio

Gen 2010 (v2.1) Release Note

In concrete code design as per Eurocode2:04 (ltaly National Annex) and capacity design as

per Eurocode8:04 (ltaly National Annex) and NTC2008, the user can select whether to

consider minimum rebar ratio limitation.

Limiting Rebar Ratio will be useful to find required rebar ratio regardless the minimum rebar

ratio limitation.

Design Code

Febar R.atio

Limiting Maximum Rebar Ratio

ACI318-05

X

Design > Concrete Code Design > Limiting Rebar Ratio

Limiting Rebar Ratio

Design Code

Mazximum Rebar Ratio

Eurocodez:04, Ikaly

%)

Shear wall Desian (Rhow) 1004 Shear wall Desian (Rhow)  |0.04

Colurn Desian {Rthoc) : |0.03 Colurn Design {Rthoc) : |0.04

Brace Design (Rhor) : 0,03 | Brace Design (Rhor) : 0,03

oK | Consider Minimum Rebar Ratio
[ Beam v Calurn v Brace
[v sl v slab [v Mat Foundation
oK
U Applied minimum rebar requirements
Concrete Design Capacity Design

EC2-1-1:04, Italy NA EC8-1:04, Italy NA NTC2008

pmin =max(0.26*fctm/fy, 0.0013) pmin = 0.5(fctm/fyk) oy .

Eloam EC2-1-1:04 9.2.1.1(1) Seam EC8-15.4.3.12(5) ol 9

pmin =max(0.1 Ned/fyd; 0.003Ac) s .
Columns EC2-1-1:04 95.2(2) Columns pmin =0.01 min: 0.01
1. critical region
-epsilon_c=0.002:0.005 1. Within the confined zones: 1% to
Wall element pmin =0.004 Wall element - epsilon_c < 0.002 : 0.002 4%
2. non-critical : 0.002 2. Qutside the confined zones: 0.2%
EC8-154342(11)
- " . Secondary
slab prmin =max(0.265rdmiy. 0.0013) seismic max(0.26fctm/fy, 0.0013) Same as EC2 Design
EC2-1-1:04 9.2.1.1(1) s T e
R * X Secondary
Mat Foundation | P™" =Max(0.26%fctmAy, 0.0013) seismic max(0.1 Nedffyd; 0.003Ac) Same as EC2 Design
EC2-1-1:049.2.1.1(1)
elements, column

MipAS

28/32



Gen 2010 | Design Enhancements

3. Limiting Minimum Section Size

Gen 2010 (v2.1) Release Note

In concrete code design as per Eurocode2:04 (ltaly National Annex) and IS 13920:1993, and

capacity design as per Eurocode8:04 (Italy National Annex) and NTC2008, the user can select

whether to consider the minimum section size.

Design > Concrete Code Design > Limiting Minimum Section Size

Limiting Minimum, Section Size

Design Code Eurocodez: 04, Traly

Consider Minimum Section Size Limits

v Eeam [v Colurnn [v Erace

[w il [vw Slab [w Mat Foundation

K, | Close

U Applied minimum rebar requirements

(1) Eurocode2-1-1:04
-Beam: 120mm
- Column: 120mm
- Wall: 100mm
- Slab ; 200mm for SLS design crack control
- Mat ; 200mm
(2) Eurocode8-1:04, NTC 2008
- Beam: bw<min{bc+hw, 2bc} for DCM and DCH
200mm for DCH
- Column: 250mm
- Wall:max(150mm, 1/20 x height)
(3) 1S456:2000, 1S13920:1993
- Beam: w/d = 0.3, min{bc, hc} >200mm, d<1/4 x lcr
- Column: min{bc, hc} > 200mm, dc/db > 0.4

4m, section dimension should be larger than 300mm.
-Wall: t 2 150mm

If the column height is larger than 5m or unbraced length is larger than

Mipbas
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4. Improved Concrete Code Design
as per the Latest Italy NA of Eurocode2:04
e The default values for the stress parameter (k4) has been changed based on the
latest Italy national annex. (1.0 in the previous version, 0.9 in the new version)
e The equation of the strength reduction factor, v, to calculate the shear force has been
changed based on the latest Italy national annex.

Design > Concrete Design Parameter > Design Code
Design > Concrete Design Parameter > Serviceability Parameters

Design > Concrete Code Design > Beam Design

Concrete Design Code Fz| General | Steel | Concrete | SRC
Design Code @ |Eurocode?:0d - |5&rviceability Parameters j J
Mational &nnex o |ltaly v

Apply ECE:04 C ity Desi
[~ Apply apacity Design £ Delete
Strut Angle for Shear Resistance : 45 Leg
Slenderness Lirnit Selection Type
Lambda_lim = 20«4+B+C/sqrt{n} e all i+ By Selection
& |D,? B: |l,l
Exposure Class
C = [v Calculate by Program
Class |xD1 ﬂ
Moment Redistribution Factar for Beamn : 1

Stress Parameters

oK | e ol W K2 04
k= 08 kt: 0.2

_rack Conkrol

~

—

Eurocde2:04, 6.2.2(6) N S~ o

... The shear force VEd, calculated without reduction by 8, should however always satisfy
the condition

VEd é 0,5 bwd Vfcd
where v is a strength reduction factor for concrete cracked in shear...

U Previous version O New version

(fx n MPa)

250

‘ v=05 fino a C70/85
v :0‘7{1— o ]

v =07 [l_ Iy } per CBO/95 e CO0/105
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5. Improved Capacity Design for Walls

* In the Capacity Design of walls, the magnification factor, €, has been corrected to
consider the design bending moment (M,,) and the design flexural resistance (Mg,) at
the base of the wall. In the previous version the design bending moment (M,,) and
the design flexural resistance (Mg,) were calculated at the bottom of the walls at

each story.

Design > Concrete Design Parameter > Design Code

Design > Concrete Code Design > Wall Design

Eurocde8:04, 5.4.2.4, Figure 5.4

. B —

Key

a shear diagram from analysis
b magnified shear diagram

c design envelope

A Vil base

B Firattaop 2 Vivaitbase!2

Figure 5.4: Design envelope of the shear forces in the walls of a dual system.

Eurocde8:04, 5.5.2.4.1, equation (5.25)

€ is the magnification factor, calculated from expression (5.25), but not less than 1,5:

| 5 -

'.[' Vi Mus 1 ‘ S.(T.)
\’, qg Mg L S.(7}))

E=q- =q
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6. Serviceability Checking as per TWN-LSD96 and TWN-ASD96

¢ In the Steel Code Check as per TWN-LSD96 and TWN-ASD96, serviceability check has
been added for beam and column members.

e In the Serviceability Parameters, the user can specify the limit values for the deflection
check.

Design > Steel Design Parameter > Design Code
Design > Steel Design Parameter > Serviceability Parameters
Design > Steel Code Check

TWHN. ASTI9H Code Clucking Resu Diateg

|Serviceability Parameters ;[J RS
' Mevbe
Option Satwdby o propmty _Geoon,, | Uodwa
B T s P Toval Tol i & [cml & ] ] &[] oo ]*
’76 Add/Replace " Delete ¥ | com| ”I&L[ N | ¥y ]L“a[ Po | w | we | oe | e [eme] va | rw | e | o
g E T 39000 100000 | 100CEN 390008 100D | YO0 | EC080 | NTIP | 0000 | @53
Selection Type T I A s [amow = ‘ e R R I T
. A e s S 00000 600000 6000 a0 oo | {ren | poem | esenr | daoo| 9 e
o all & By Selection *owr som | A Mou| ' a0z cower | 1o b | 100 (e imecs | v fomiee
" 0 2000 170000 12008 e T (] o ) 100X o
~Deflection Control For Beamns —— ME r . i 10000 | 199 494 |0.000M | 1000 | 1.000 T )
- COA WIS 1 o 100 aTe’|
&L / 360 iRl r ALZ) 1 1 0 V01687
' I ~ b "o C8A W12 = | ou ) e o 8 ] 0 00ees
r. LISBr ! L / SED ot £oe Soet r ALT)LR 1200 Q0554 TRROX AN |00 o o Qo1ee?|
: PO IR R T 000 | 20600 1 20008 | 006000 Fi0n | 100 o
~Deflection Control For Colurmns — (AR T ax | " oo e oowed’ tow  fmo | vom
4 e oo L, Wit T L0000 500000 ‘S00000 THOXO DN oo ) JO 1008
i* h / 300 ® s e T AP sl 1 Tmea e T 1000 10D | ooR o ] 002000
m ow 5wk 10000 A00N00 | 4000 4100, o | bres oo
" User: h/ I a0 W o aom | amie v % 4wag e saes | (o0 100 | 0o | fwwas| ecn | shaded|adiied
o 198 m - CF rtasm LY 00000 A00000 S00000 1 OO0 DA | et tower  pesez | ooioos)
3 Y H (3] - Elop Rl - 5 o IS T2 1,000 oo o M > Db
_DEfIECtIDn Ampllflcatlun FaCtDr y o e T e (i 00000 | 500088 | S ke 1 0 o Rl Sady Ll
I I - 1M AW r A1 a e - MEM NI AT 10D T ED DM TR | Jemd e BEHT B
|7 Corcect Modd Ve W Roseh St ] Taud Ve Optin
Aonl cl siortd | ovewied | Pecodwwm  [e] M T
pply ose e, | D, | Sawwy. | Comw Sy by I8 | Copy Tkt
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