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Enhancements

APre/Post Processing 3

1. Addition of Automesh

2. Definition of Domain/Sui@iomain
for slab and wall design

YR YdzOK Y2 NBX

AAnalysis part 26

1. Applying Plate and Solid Elements
to Structural Masonry Material

2. Addition of Time Dependent Material
as per Eurocode2:04

YR YdzOK Y2 NBX

ADesign part 44

1. Addition of Capacity Design as per NTC2008 and
Eurocode8l:2004

2. Addition of Slab/Wall Design as per Eurocede2
1-1:2004

YR YdzOK Y2 NBX



Gen 2010 (v1.1) Release Note

C Detailed Enhancement List in Pre & Post processin

(1) Addition of Automesh

(2) Definition of Domain/Suldomain for slab and wall design

(3) Addition of Create Converted Line Elements function

(4) AssigningVind and Seismic Load for Flexible Floors

(5) Improvements in Beam Wizard

(6) Addition of composite section tab

(7) Addition of upsidedown T-shape beam

(8) Improvements in S84 section DB

(9) Addition of Chinese section DB:-8B05

(10) Assigning Inertial Forces of RS analysis into Nodal Loads
(11) Addition ofCutting Diagram Display for Plane Strain elements
(12) Display Stiffness for Rigid Type Elastic Link in the Analysis Output Fi
(13) Shading for Solid and Planar Elements in Wireframe View

(14) Display element color by element types, material types or section
types

(15) Improvements on the Display of Supports and Point Spring Supports
(16) Addition of an export to Excel feature in result tables
(17) Save an image in jpg format
(18) Export frame model to solid/plate model
(19) Addition of Sort Groups by Nanfieature
(20) Renumbering the existing element numbers in the reversed order
(21) Addition of the Preference in online help
(22) Addition of autegeneration of wind loads

according to the latest Korean Building Code (KBC2008)
(23) Addition of static and dynamic seismic loads

according to the latest Korean Building Code (KBC2008)



Mibas

Gen 20 ]J@nhancements in pre/post processing

1. Addition of Automesh

Gen 2010 (v1.1) Release Note

Mesh generationfeature is newly implementedfor slaband wall members Generatedmesh

elementsare fully compatiblewith analysisand designfeature. Automeshconsideringnterior

nodes,elementsandopeningss available

Automesh and Mapmesh

Using Auto-mesh Planar Area
function, we can generate
meshes for various shapes of
areas In order to specify the
area, select the corresponding
Nodes, Line elements or Planar
elements

Using Map-mesh 4-Node Area
function, we can generate
regular shape of meshesfor 4-
nodes area We can specifythe
number of divisionsfor x and y-

axisseparately

Model > Mesh 3Auto-mesh Planar Area
Model > Mesh *Map-mesh 4Node Area

IMesh |

|.|'-\uto—mesh Flanar Area j J
IMesher
Method Modes -

|61, 66, 2308, 56, 61
Type Cuad+Triangle -

[~ Mesh Inner Domain
[v Include Interior Modes

(* Auto  User

[v Include Interior Lines

(¢ Aubo  User

[v Include Boundary Connectivity

IMesh Size:

(*+ Length  © Div. |1 ™M
Property

Element Type Plate - J
Material 3 3035 hd J
Thickness 3 30,2500 - J

Darnain

Mame  |F1 J

| Delete Boundary Line Elem.:
|v Subdivide Boundary Line Elem.

apply Close

Automesh

Mesh |

|Map—mesh 4-hode Area ﬂ J
Cormet Nodes  |2022, 41, 42, 2018

Parameters

1-2 Dit, 1-4 Dir,
Diivision 2 20
Bias Ratio 1 1
Mesh Type
" Triangle (v CQuadrilateral
Property

Element Type Flate - J
Materid |3 3¢5 v e
Thickness |3 3:0.2500 - J

Domain

Mame  |F1| J

[” Delete Boundary Line Elem.
|+ Subdivide Boundary Line Elem.

4 NodesMap-mesh
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Gen 20 1/Enhancements in pre/post processing

Gen 2010 (v1.1) Release Note

Mesh Inner Domain option

Checkon Mesh Inner Domain option to
generatemeshesdn the interior openings
When this option is checked off, the

program automatically recognize the

closedareasand meshelementsare not

Tt

generated in the corresponding areas

Defaultsettingis checkoff.

a—— luner Doman

Include Interior Nodes/Lines option

Checkon to considemodesor lineswhen
generating meshes In order to specify
nodes and lines, auto and user defined
methodsare available

Includelnterior Linesoption canconsider
beam,planerandsolidelements

Meshing

r"’—‘;"# .

Boundary Connectivity

Boundaryconnectivityfor adjacentareas
isautomaticallyconsideredIf the userdo

not want to consider the boundary
connectivity by intention, the user can

check off Include BoundaryConnectivity
option. Defaultsettingis checkon.

e

'
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5 0
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Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

Delete Boundary Line Element

Check on Delete Source Line Element o o

option to delete line elements when ,
Meshing

generating meshes When this option is —>

checked off and Subdivide Source Line

Elementoption is checkon, line elements o ®

will be dividedalongthe meshsize

Subdivide Boundary Line Element

When mesh elements are generated, ° ° . e e e s

Boundaryline elementsare divided along . -
. L. . Meshing
the meshsize Dividedline elementsare —- "

assignecasone memberfor design " "

This option is activated when Delete

Sourced.ineElementoption is checkoft.

Redistribute pressure loads

When mesh elements are generated,

predefined loads are automatically @—_V WV—V
redistributedalongthe meshelements a— ¥ Meshing V-V

Mibas 6/64



Gen 20]J(Enhancements in pre/post processing

Automesh and design procedure

MipAS

Gen 2010 (v1.1) Release Note

Analysis & Design
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Gen 20 1/Enhancements in pre/post processing

2. Definition of Domain/Subdomain for slab and wall design

Gen 2010 (v1.1) Release Note

Domainis automaticallydefined when generatingmeshes Elementswhich are definedasone

Domaincanhavethe identicalelementtype, materialproperty andthickness

One domain consistsof severalsub-domainswhich representeachslab span For eachsub

domain,we canspecifythe rebardirectionfor slabdesign

Model > Mesh >Auto-mesh Planar Area
Model > Mesh *Map-mesh 4Node Area ‘

[Betine Dansain B| I Define Sub Pemain ai ‘
{ | | |

Doran - \ Darmain

Nape 1 Nams [t -l

Elemart Type [Pate :! i | EMantTyor  Flate

e rs 2 =l ) Masterial (=5

5 B e = 5 Thidress 0.2500

Elemert 15t

T B3 Sub-Lomen

\ ams 1]
Ad_ | modfy | Delete || Merber Tyos  Isab -
T SR D CONL oo oo

1 Hate (& 0,200

L1 D liAends from Gobal X 0 _-_Jld.wl:
1 tur. 2180k from D1 50 w|fdeal |

v Usa Modal Thidress [

Llemant List
1239 296 366 373 374 407 45 M6 1255 1230 |

add | modfy | Delete
{ m I Type | A 'ZEM}T
[11 Shab 0450
| [2] <lab 0490 33F0..
[3] Shb 0450 370, .
[4] Slab 0450 41%0...,
%] Ssb O+50 45%0...,
[¢] Skb 0+50 40%0. .,
) Slsb 0450 S01to,
[8] Shab 0450 S41to,
%) Shab 0490 S9M0... ™
i< >

__ Gow |

Rebar direction
Dir.1: Angle of rebar from Globatakis
Dir.2: Angle of rebar from Dir.1
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Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

3. Addition of Create Converted Line Elements function

Generate line beam elements on the outlines of the planar elements. \Wheate only on
Periphery Regioaption is checked on, beam elements are generated on the outmost lines

only. This function is useful to create line elements after meshing plate elements.

Model > Element Xreate Converted Line Elements |Create Converted Line Elements = | J

[=Istart Mumber

Mode Mumber 2024 J
Elerment Mumber 290 J

Element Tvpe
(" Truss {* Eeam

Material
Mo, Marne

T | 3 |m:cm =l ]

Section

H-J Mo, Marne
| ] |5:Girder j
Orignkakion
Beta Anale 0 | [Deq]
Elzment Nurnber

Simultaneous conversion |
by multiple selection

When Create Only on Periphery Regioption WhenCreate Only on Periphery Regioption
is checked off is checkedon

MIMS 9/64



Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

4. Assigning Wind and Seismic Load for Flexible Floors

Automatically calculate static wind and seismic loads for floors for which floor diaphragm is
not considered. In the old version, static wind and seismic loads was not able to be assigned if

floor diaphragm is not considered.

Model > Building >*ontrol Data

[v Consider \Wind and Seismic Loads For Flexible Floors

Wind Load

Concentrated Load Torsion
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Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

5. Improvements in Beam Wizard

Spanoriented input type for Beam Wizard is newly implemented. In the new version, beam

elements with different spans can be rapidly generated.

Type 1 Generate beam elements based on the beam length. Beam elements with different
lengths can be generated simultaneously. (Ex. 5.0, 3.0, 4.5, 3@5.0)

Type 2 Generate beam elements based on the distance between the nodes and the number

of repetitions.

Model > Structure Wizard Beam

Beam Wizard Beam Wizard
InputfEdic | nsert | InputfEdt | Tnsert |
No. | XCoord. | Distance Repeat Input Type f+ Typel £ Type 2
] I m R = No.| XCoord, | Distances: [22@3.04 p
2 3 add | 1 0 {Example : 5, 3, 4.5, 3@5.00
= & 2 2
I e | : : | Aidd ]
Delete |
Delete Al | 4 5
5 12 Delete Al |
[~ Auto Bound. Condition
™ Shaw Element Ha [~ Auto Bound. Condition
' [ Show Element Mo.

Material |1 |1: 5235 -] J :
Material |1 ; = (I
Section |t I1: HERss0 =] | aterial | |1: C25030 =] J
| |

Sertion |1 |1: Beam =l
i ' =21 f & !
z z
|_x L%
oK | Close Apply QK | Close | Apply |
Old version Gen 2010

Mibas 11/64



Gen 20 ]J@nhancements in pre/post processing

6. Addition of composite section tab

Gen 2010 (v1.1) Release Note

Compositesectiontab for consideringhe sectionvariationbefore and after compositeactions

hasbeennewlyadded Compositesectionprovidesfollowingthree sectiontypes

SteelBox:Structural steel Box Girder

Steel-I: Structural Steel | Shape Girder

LINR LISNI A S a

WDSyYy SN f

User:{ SOUA2Y RSTAYSR | a
Model > Properties Section
Tables >Structure Tables > PropertieSection
Section Data
DBjuser | vale | SRC | Combined | Tapered Composite |
Ec
SectionID |1 Mame |Box T TI +
ALt
Section Type : |Stee|-Box j Bfi =31 Bf1 [Hh
——————————
) Slab Width 12.5 m R U tf1
W Girder om0 = CTC |76 m Hri \
. W | Hu
Slab
Be g5 000 0m HezTI M [ [ ."r
N m tfe
Hh 0 il Bfz Bz Bf:z
G SteelBox type
Hw |21 tw o |.01 m
Bl |25 B2 |25 m
Bf1 .1 Bfz .1 m
1 0L tz 0L m N Bc .
TR = w2 |2 = I T+
Hri  |.15 Hrz |15 m Ei Hh
1 [.014 rz 014 m p—
Material "
Select Material from DE ... | Iy Hw
Es | Ec 10,0661  Ds|Dc 3.2716¢
Ps 3 Pc 2 =i
v Multiple Madulus of Elasticity Ez
EsJEc {Long Term) 13.2
Es/Ec {Shrinkage) 16.5 Steell type
Offset :  Center-Center
Charige Offset ... Iv Consider Shear Deformation.
Show Calculation Results, . | OF | Cancel Apply

Mibas
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Gen 20 ]J@nhancements in pre/post processing

7. Addition of upsidedown T-shape beam

Gen 2010 (v1.1) Release Note

Generatethe strip foundationsusingupsidedown T-shapebeam Both upsidedown T-shape

and L-shapesectioncanbe generated Thissectionis usefulto generatestrip foundationsof a

building Designfeature for upsidedown T-shapebeamshallbe implementedin the upcoming

version
Model > Properties Section
Tables >Structure Tables > PropertieSection
| Cection Data &3 | Cactian thata
DELsa | vabe | SRC | Contied | Tapwed | Congoste DEsey [yuboe [ SRC | Combined | Tagerad | Conposks |
Sechon® i o Ltoete Cow 1 Secten b Sl 10 oL tde-Dewn 1 Sectir -
tne | Lisay [ =  -= hane ey oo
flwee | -
1
{
t m “ 1 ™
[o= = 0 0 n
W Cormoer Shaw Deformation ¥ Coneder Sewr Deformstion
Offast | Covtter Carder Offast ;- Corter Cordonr
Chuge Ot ., | Change Offt .,
sarcutonnsnts. | oL _cmd | s | aeckcenrentits | (o] _cwat | e |
Upsidedown T-shape section L-shape section
1
- o
,n" y? g1
- o = «*y
= . 2
7 -4’5:2:::: ‘
> //

Mipas
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Gen 20 :U@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

8. Improvements in 1S84 section DB
Model > Properties Section

In 1S84 sectionDB,H-Sectionand Channehow | Tables >Structure Tables > PropertieSection

reflect ¥ Mdlde Sedvein Bt =]
Also T-Sectionhas been newly added as per somn — ;1 = :
- - =]
Show Cotutaten Pands | E o [ Caresd | Aty
9. Addition of Chinese section DB
(GBYBO05) -
Sec lhom Data ...
ChinesesectionDB(GBYB5) hasbeennewly R mI “ -
added Followingsectionshapesare available o p o004t w08 | [ >
basedon GBYBR5:

Angle, Channel, I-section, T-section, Box,

Pipe, Double angle, Double channel, Cold

formed channel

v Comeie “how Deforvmtan

Mipas 14/ 64



Gen 20 ]J@nhancements in pre/post processing

Gen 2010 (v1.1) Release Note

10. Assigning Inertial Forces of RS analysis into Nodal Loads

Inertial forcesresultingfrom responsespectrumanalysiscan be convertedto nodal loadsin

the specifiedload case Theprocedureis asfollows:

i Inthe'NodalResultsof RStable,right-clickandselect'Convertto NodalLoad'menu

¢ Inthe'Convertto NodalLoad'dialog,selectdesiredRSoad caseand Mode.

'‘Combinedcomponentof Mode representamodalcombinationresults

£ Selector createloadcaseto generatethe nodalloads

Results > Result TablesNadal Results of RS

ELLLLLL LA CTTTCT LT

TR wooivws 8 Result-(Nodal Reslts of RS] |
v Fz M wy Mz
Load Caze | Modo l Node | um l 20 ) l e I (eNm) | N m)

R 1 2 0168 00671 0.0000 00000 00000 05600
A% { 3 0138 00053 00000 00000 40000 00000
K $ 4 o147 D00y 90000, o000 00000 00003
RX 1 5 02470 0% 0,000 0000 00000 0.0000
A% t 8 0a542. D194t 00000 00000 00000 0.0000
X ' 7. g3 0o 0.0000 00000 0000 00000
RX t 5 LI 00000 00000 00000
RX 1 a o3 | i3y 00000 10000 0.0000
R 1 10 ouoin| | M Fod. QueF  1OD000S 90000 o.0000
R 1 " aare | 00000 00000 00000
RX 1 12 043107 | & Serteg Do, 00000 11,0006 0.0000
R ] 13 03858 | | sty Orddop 20000 00000 0.0000
m ' " osmr | 00000 00000 00000
RX. ' ’ oy | ; SR 0000 00000 00000
X ' 05733 0000 0o 0.0000
x ' 1 Sl 00M0 000 00000
RX 1 s an!loi:rql em gm 00000
RX t “| o000 vn
e ‘00000

. 00000

00000

S et
Aonvert to Nodal Load e Load Cases i %
- Convett to Modal Load
T T o |
| Node |2t034 36t0156 160t0179 193t0593h, froa o toud 1 5 | oty
oot | - Gome |
| Spectrum Load Cases | Mode
L0 Name | 1 [ Descrlpsion ~
VIR (RS) [WiMode 1 1|5 Diead Lowa (D)
IRy {RS) [IMade 2 2o Desd Lone D)
oce 2 3 Lo Lt ) —
\ [Mode 4 4 Wind Laag dn Struckurs (W)
Nodad [[Mode 5 P g
Made & = s_lwv Wond Load on Strucsar (W)
[Mode 7 *
[Mode &
[Mode 9
[rMode 10
[Made 11 [
—Load Case Mame
fue [=| _|
v
oK I Canicel | apply | <l >
B
MipAs 15/64



Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

11. Addition of Cutting Diagram Display for Plane Strain elements

Cutting diagram can be displayedfor
plane strain elements In the old
version, it was available for plate
elementsonly.

Checkcutting diagramin contour for

2-D structures which consistof plane

strain elements such as dams,

breakwaters, tunnels and retaining

walls.

Results > Stresse$tane Strain Stresses

[v Cutting Diagrarn _|

R A TSR "’1

Cutting Disgram

Cutting Dagram Mode
@ Cuttnglne (" Cutting Plans

Defred Cutting Lives
[vStire 71
‘ -~

_od | woay |

cuzmx.moetd .
Name:  outUne 21
ety ;-l S. B. I!.ﬁ
#re2: (0.8, 0, 0.525
Options

s Noemad " InFlane
ScdsPactor |1
[~ Reverse I~ exh .
W Vi Outpat 7 MMz Ondy

12. Display Stiffness for Rigid Type Elastic Link in the Analysis Output File

Stiffnessof rigid type elasticlink are now producedin the analysioutput file (*.out).

Model > Boundaries &lastic Link

Analysis >Perform Analysis

ELASTIC LINK - RIGID TYPE DIAGONAL STIFFHESS (LOCAL)

3.0000060E+12 5.7559470E+18  S.75LO47OE+18  1.6225962E+11 9.5518362E+11 9.5510362E+11

Marmne Size | Type

RC1Z2F.bak 752 KB BAK File

RC12F.GA1 37,769 KB GAL File

RC1ZF.gdz 30,005 KE GDZ File

RC12F,GEIG 360KE  GEIG File
@RCIZF.mgb 752 KB MIDAS)Gen. Document
RC12F.MSR 74KE M3R File

IE] RC12F,oUT 86 KE OUT File

16/ 64



Gen 20 ]J@nhancements in pre/post processing

Gen 2010 (v1.1) Release Note

13. Shading for Solid and Planar Elements in Wireframe View

Shadingoption for solid and planer elementsis newly implemented In addition, the user can

adjustthe transparencyfor shadingdisplay

View >Display Option

Font I Color I Prink Color | Size:

Dor I

 Seleck Item

— Option Value

Elerment Calor
Hidden Option {Model)

‘Wireframe Option
Snap/3elect Option

Print: Color Option
Inactivated Object
Beamy'all Ciagram
SRC}Composition Line Width
Dyynarmic Label

Floor Load Color

Elerment Line Width

Hidden Option {Undeformed Shape)

Shading for Solid and
M Plapar Elerpent:

EBlending :

Fackar

f* Yes " Mo

—:P—- 0.30

Default Item

Default Al

Shading

14. Display element color by element types, material types or section types

Randomelement color can be automatically defined by element types, material types or

sectiontypes
View >Display Option
— Option Yalue — Option Yalue
Draw tab ~Draw s Color tab
" Global Color Colr: [ -
For pregenergted € Element Type Color For newly cregted
elements, assign  Material Color elements, assign ~lobal Option
random element % Section | random element Set Background Black |
color by properties Thlc:ne:s Coclorl |_: color by prOpertieS Set Background Whike |
. . andam Calar 1 H
by clicking e f by chvecvklng on — swe_|
[Random Color] Yl aarady wl /—R"ﬁ“vj
button. /[ 2t 2 ND 2 LIG A2y osfautan |
—Mat,Sect, Thick Color
s [~ Assign Random Color

17/ 64



Gen 20]]('92nhancements in pre/post processing

Gen 2010 (v1.1) Release Note

15. Improvements on the Display of Supports and Point Spring Supports

A new feature that displaysthe Supportand Point SpringSupportoffering an intuitive way of

identifyingboundaryconditions

View > Display Boundary

Model > Boundaries Define Constraint Label Direction

Display

X

Mode | Element I Praperty Boundary

Load I Wigw | Design

| Misc

& Al 7 Group Selection I |

1Support
\[15upport by Direction
[ JPoint Spring Support
[ IPaint Spring Support (Compl Tens)
Paoint Spring Support (Mulki-Lineat)
[CPaint Spring Suppart by Direckion
[ JPoint Spring Support by Direction{Comp)Tens)
[ IPaint Spring Support by Direction{Multi-Linear)
[C15urface Spring Support Type
[15urface Spring Support: {Linear)
[ 1Surface Spring Support (Comp. i Tens. )
[I=eneral Spring Support

[ Display by Selection v Display by Member

[ Hidden Labels

[ Elastic Link.
[CJElastic Link Local Axis
[IElastic Link, Tvpe
Elastic Link. turnb
[{Etastic tink Mumber [ae]
[~ Display by Group I LI

SS
S~
~
"""""

Display Option | Reset Al |
QK Cancel | Apply |
/’,
&
=
00
Ii*l ;
'I
X - - ;
Support Point spring support  /

-,

s
-
-

Gen 2010

18/ 64



Gen 2()]]('_&nhancements in pre/post processing

16. Addition of an export to Excel feature in result tables

New feature that can export databasedo an ExcelSpreadsheet Tabletitles are exported as

well asvalues Thisfeatureis availablefor all the pre and postprocessingables

Results >Result Tables

VI e B
3 ]

] i m T L
= g e .;’.:%:i 3 oo &k
SE-a L =
— = e | ﬁ n
== 8 B =
] re e .
- = 2 ; Poms o
] ve % L e
) Em e a | TUTF B e s
— 3= & Actveats Hocoeds, . i ’ig 34
R~ 5 et A
= FOCTTTE i % o
= ol e
TR — R T —
] aw em A
— 32 S= o
5 0 .

oy o &l -t et ]
- —— - — -
L — Tt T B A e I =

-~ T T Vo Py ;z‘!‘\!‘
g RNES A e A g i ot =l

R .. Sp— S— - - -
o

10 . - - .

e

I [ —— — EIT I - - —

.

s

' —

w ]

1

7]

i

]

L o—

™

1

flaet

Fioe

2 i

ne—l

e

n!

" = 3

n ]

RIS

17. Save an image in jpg format

Graphicdata of the Model Window canbe

savedin jpg format as well as AutoCAD

DXFBMPor EMFE

MipAS

File > Graphic files 3PG files

Save As (2)&d|
Save in:IE} test j ] Iff( '
File namne: I Save I
Save az type: |Jpg Files [*.jpg) ;I Cancel |
Emf Filez [*.emf]
EBimp Files [*.bmy

Draf Files [*.d=f]
Dwig Files (7. dwag]
All Files %)

Gen 2010 (v1.1) Release Note




Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note
18. Export frame model to solid/plate model

TendonProfilesaswell asconcretegirdercanbe exportedto midasFEAor detail analysis
Exportingframe modelto plate modelin midasFEAs newlyimplemented

The user can easilygeneratethe solid/plate model with tendons, which will be analyzedin

midasFEA

File > Export Brame Section for Solid, Frame Section for Plate

[midas Civil: line beam model]

[midas FEA: Solid model]

IViIDAS 20164



Gen 20 1/Enhancements in pre/post processing

19. Addition of Sort Groups by Nanfeature

Gen 2010 (v1.1) Release Note

Automaticallyput a list of groupsin alphabeticabrder or individuallychangegrouporder.

Thisfeature helpsthe user quickly organizeand understandgroup data better especiallyfor

constructionstageanalysis

Define Structure Group
Mame f5th -1
Suffix |

{Example 1 356 7 ta 20 by 2)

Modify
Delete
Delete Inw

12 18 t] 4

;tdFLI Mave un
srd fl

4th fl

sth fl

Calumn

sl

Foundation

retaining wall

Sthfl-1

Close

f

Model > Group ®efine Structure (Boundary / load / Tendon) Group

% Group

- ﬂ Structure Group : 10
R 1stil[ Node=D ; Element=553 ]
& 2nd fl[ Hode=0 ; Element=139 ]
@ 3rd fl [ Mede=0 ; Element=133 ]
@ Ath fl [ Mode=0 ; Element=139 ]
ﬂ Sth fl [ Hode=0 ; Element=165 ]

R Column [ Mode=0 ; Element=360 ]

& "Wall [ Node=0 ; Element=1E8 |

ﬂ Foundation [ Mode=0 ; Elemant=293 |
Q retaining wall [ Mode=0 ; Element=182

R Sth i1 [ Node=0 ; Element=0]

# Load Group: 0
#=% Tendon Group : 0

Old version

In Gen 2010 the user
can change the group
order based on the

Constructionsequence

In the old version, if a
& (0 NHzO (i dzZNB -MmINER dzL
is newly created, it was
located at the

bottommost of the group
list.

: Element=553 ]
@ 2nd fl[ Hode=0 ; Element=133 ]
ﬂ 3rd fl [ Node=0 ; Element=139 ]
@ Ath fI [ Hede=0 ; Element=139 ]
Q Bth fI[ Mode=0 ; Element=1E5]
5 5th i [ Mode=0 ; Element=0]
£ Column [ Node=0 ; Element=350 ]
R wall [ Mode=0 ; Element=168 ]
@ Foundation [ Node=0 ; Element=898 ]
@ retaining wall [ Hode=0 ; Element=182
r Boundary Group: 0
+ Load Group: 0
#=4 Tendon Group: 0

Gen 2010

Mipbas
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Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

20. Renumbering the existing element (node) numbers in the reversed order

Renumbethe existingelement(node)numbersin the reversedorder for the GCSlirection.

Forpile or frame elements,renumberthe element(node)numbersin the directionof gravity

Model > Nodes Renumbering

Model > Elements Renumbering

Mode  Element | Boundary | Mass | Load

|Renuml:uering j J

[Hstart Mumber

Mode Mumber 3181 J
Elerment Mumber 4262 J

R enumbering Target
i Mode " Element 204 | 304

{* Mode 2 Element > J

401 reversed
order

[EEN
o
[y

201 301

202 302 402

=
o
w

\— [ O
[
o
¥}
[ 1
[ 1
I s ] s [ s

203 303 403

| 305
Selection Type N
i all {* By Selection -

Mews Start Mumber Pile elements

Mode |13 Element |13

Renumbering Qpkions

Sorting Coordinates

|Cartesian Coordinate j 4 [m=————————- o reversed

10 order

Sarking Preference 3
Crrder Global Axis

11

15T

2HND

3RD

12

Frame

In Gen 2010,-)X, €)Y and{)Z directions
are newly added.
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Gen 20 ]J@nhancements in pre/post processing Gen 2010 (v1.1) Release Note

21. Addition of the Preference in online help

Theusercanselecta LocalHelpor Web-basedHelpin the preference

WhenW! &dBall S foption is checkedon, a Localhelp file (midasGerchm)which hasbeen
installedin the localcomputeris invokedby pressing¥XCkey.

Default setting is checkoff, which invokesa Web-basedHelp SinceWeb-basedHelp can be

frequentlyupdated,defaultsettingis recommended

Tools > Preferencesh¥otice & Help

Preferences . |

X

=1 Ervironment [ﬂ
General
View v Show Motice
Data Tolerances |

Property

Load
Resulks
Desi

I~ Use Local Help

[ S Cos Vot bt g . |
[+ TR N ol 4y x4

N o b e Tens SRS

e 2

Graphics

—|- Outpuk Formats
Formats - Dim, & Cthers
Formats - Forces
Formats - Loads

|v Save Changes Upon OK

o Anspen tppn which ot be e st re sy

Py Toipmse] Toma vy T ey |
m __ l A | Uowe | riees | " ST
! i pamad i i 2o Aead b TL UL miveni
e

e o Sowm .

[Web-based Help]
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Gen 20 ]J@nhancements in pre/post processing

22. Addition of autegeneration of wind loads
according to the latest Korean Building Code (KBC2009)

Auto-generationof wind loadsaccordingo KBQ008is newlyimplemented

Gen 2010 (v1.1) Release Note

In KBQO05 GustEffectFactorwasdeterminedbasedon the Roughnessn the corresponding

tablefor the rigid frame. In KBCQ009 it is calculatedfrom the equation

Load > Lateral Loads\¥ind Loads

‘Wind Load Profile... I oK Cancel

| Apply |

—
Add/modify Wind Load Specification P
Load Case Mame : IF\CC ;I ngld Structure
Windload Code ¢ |KBC(2009) | ]"(‘.inr(ﬁim
DESaiEiEm § I Q;Faau P amerors .
—Wind Load Parameters Exposse Category | S
Exposure Cateqory ! ] - I Backc Wind Spead f;@ miese
Basic Wind Speed : 30 misec Inportarce Factor | f
Importance Factor : |1 0 vl Toooqraphic Effects : o I ed
Average Roof Height 1Z2.8 m Averaon Root Hedht (H) [Es ™
Sresdh : loasz6910e7634
Include Topographic Effects ¥ @1y l}t "
aadh : 7.901051 6528
Topographic Factor at Building Ground Lewvel b €. xy: -
Kzt
Wertical Range For Kzt : m
& Rigid Structure i Flexible Struckure I ~ 1
Gust Factor Gx |2-2UUU Gy |2-2UUU | Resk
Load Evaluation Using Force Coefficient — o —————
GustPactor 1 23 ugt Factor x|
’—Il;rce Coefficient : I D
Ezpomrs Ctooiny ¢ S
Baek Wind Sosed - fa Todoac
Inprtance Factor II
Tooomachic Bifects | Fict Indhadec
Averags Rock wescht ) [iZ% ™
X Ereadh (8,13 ¢ (0452691027634
—'wfind Load Direction Fackor (Scale Fackor) —————————— YSreadth (0. Ls) | m "
wDir, |1 v-Dir. [0 zRat, | st Freuency Mo |1 He
¥&etur d Freauency (Noy) © h— He
~ Additional 'Wind Loads e Y E—
Story | addo [ addoy [ Add-Rz | add | — 1
| RS TR P ==y U
Result
Delete | GutPaorX:  (LIONBSE  GustPactory: 2069241

Flexible Structure

MiDAS
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Gen 20 ]J@nhancements in pre/post processing

23. Addition of static and dynamic seismic loads
according to the latest Korean Building Code (KBC2009)

Gen 2010 (v1.1) Release Note

Static seismicload and designresponsespectrumaccordingto KBC2009 have been newly
added

Load > Lateral Loads
> Static Seismic Loads

Add/modify Seismic Load Specification

Load > Response Spectrum Analysis Data
>Response Spectrum Functions

1 Generate Design Spectrum

Meve

= .

KBC(2009) hd I

Load Case Mame

Seismic Load Code ¢

Drescription I

— Seismic Load Parameters
Design Spectral Response Acceleration

Seismic Zone 1 =| Fa Il \36000
Zone Factor (S) 0,22 | Fv |1 S96000
Site Class =d | sds [osser g
Petiod Coef, (Cuy  |1.41253 sdi |0.28747  aq

Seis, Use Group

II vl Impartance |1.2 vl
sds [C st [0 [0

Seis, Design Cateqaory @

~ Skruckural Parameters

| %D | voi
i Analytical Period
N
+ Approximate Period : 0.5752 0.5752 ( Q
Fundamental Petiod : 0.5752 05752
Response Modification
Factor (R Iq j I4 j

—Seismic Load Direction Fackor (Scale Factar) ————————————————
|1 Y¥-Direckion : |1

—fcridental Eccentricity
(* Positive
(* Positive

a-Direckion :

™ Mone
™ Mone

#-Direction (Ex) :
Y-Direction (Ev) :

" Megative
" Megative

— Torsional Amplification
[ aAccidental Eccentricity

[ Irherent Eccentricity

—Additional Seismic Loads

| add.-x

Stor |add-vy | Add

Delete |
Seismic Load Profile. .. | ik I Cancell Apply |

Design Spectrum : IKBC(ZDDQ)

—Design Spectral Response Acceleration
Seismic Zone
Zane Factor {5)
Site Class 5d

Fa Il 36000
F Il 96000

Sds ID.4986? q
5di ID.28?4? q

Inportance Fackar (Ie) 1.2

Response Modification Coef,

|4 vI
(R

-

Max. Period : |6 (Sec)
a4 I Cancel
[ KBC 200%-2009 Pertod Calcutator X |
¥+ Drection Paricd ¥+ Divection Period

& 1. T = 0,085h0"{3j1)
2T = 0.00%n"{34)
3,7 = 0.0450n3/4)

4 1T = 00880 {34)
2T =003 (34)
T =05 (345

4, T=0.1N C A T=0.K

[ 5, T = 0024300 (AN stAG ST = 0079300 34 ) sartiAch
hot 17'207 (m) hni [l~5— {m)

Moo N

i | () o P e
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Gen 2010 (v1.1) Release Note

C Detailed Enhancement List in Analysis

(1) Applying Plate and Solid Elements to Structural Masonry Material
(2) Addition of Time Dependent Material as per Eurocode2:04
(3) Addition of Time Dependent Material as per IRC2080

(4) Addition of the Time Dependent Material (Compressive Strength)
as per CEBIP(1978)

(5) Addition of distributed springs

(6) Addition of Pile Spring Supports

(7) Addition of MultiLinear Type Elastic Link

(8) Nonlinear Point Spring Supports for Construction Stage Analysis

(9) Consider Accidental Eccentricity for Response Spectrum Analysis
in Basement Floors

(10) Considering Mass Participation Factor for Rotational direction
(11) Transfer reactions of slave nodes to the master node
(12) Improvements in Buckling Analysis Control dialog

(13) Improvements on the Eigenvalue analysis considering the
maximum number of frequencies

(14) Improvement on FEMA type pushover hinge properties

(15) Considering buckling load in the Pushover Yield Surface

(16) Considering the effects by selieight in pushover analysis

(17) Improvements in Inelastic Hinge Properties of SRC Beam member



Gen 207/ @nhancements in analysis part

Gen 2010 (v1.1) Release Note

1. Applying Plate and Solid Elements to Structural Masonry Material

Plate elements, 4-nodes tetra solid and 6-nodes wedge solid elements can be applied for

StructuralMasonrymaterialfor plasticanalysis

Model > Properties ®lastic Material

Add/Modify Plastic Material

—Mame Model
akrumas |: Masanry LI
Tresca
- - Won Mises
Plasticity Data Mohr-Coulomb
* Brick Material IDrucker-Prager |
T YMasonry
* Bed Joint Material Properties. ..
* Head Joink Material Propetties. ..
* Geometry Properties. ..
Material Coordinate Swskem
’7%'3& Direckion : IGIDI::aI Coord, ;I |
(0] 4 I Cancel | apply

3

B
'

T3
Tj

2 I 1
Edet ]

Bidas Gen
F05T-PRICESIOR

l

[ F1N ITS/FAT STRS
‘ VECTOR DOTTON

|

3,3509
\ ViLe-pI1sECTION

|

MiDAS
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Gen ZO]J@nhancementS in analysis part Gen 2010 (v1.1) Release Note

2. Addition of Time Dependent Material as per Eurocode2:04

Time DependentMaterial (Creep/ShrinkageCompressiveStrengthand TendonLoss)as per

Eurocod@:04is newlyimplemented

Model > Properties ¥ime Dependent Material(Creep/Shrinkage)
Model > Properties ¥ime Dependent Material(Comp. Strength)
Load > Prestress loadsl=ndon Property
Creep/Shrinkage
Add/Mo dify Time Dependent Material (Creep / Shrinkage) W
Mame : IECZ Code IEuropean LI—‘
| S Taww G ot Mataetal ¥ onctian L%
T |
Characteristic compressive cylinder strength of concrete at the |43 % Cnngs ComtTuimnt I~ Tt g sinle 1™ Pekig ik
age of 28 davs (Fck) : Wb
Reelative Humidity of ambient environment (40 - 990 ¢ 70 | Swtiewe 0 o o d
TP (T
Motational size of rember I1 [P | ¢4
h=2*aciu (Ac: Section Area, U : Perimeter in contact with atmosphere) s ~ ||l
pored v i o1
Type of cement N 8 s
" Class S (& Class M " ClassR :: 1;:: '““'z. ;
N 128 ]
Type of code :: B ;‘ ol d: =
" EM 1992-1 {General Structure) LA} 81 yiaedn "
L] TaEe NIseee0n,
% EM 1992-2 (Cancrete Bridge) [~ Use of silica-fume — ::2 ::"m G LD ey Eh e e e o e ey e
Aqe of concrete at the beainning of shrinkage ! |3 :1 st '7-.“”:'*;* % — —
— | e
!
I Shaw Result, .. I Ok I Cancel || Apphy I
Compressive Strength Tendon Loss
LAButy Tr Copecha sl 0y e b (SRR %]
Same: S Faw Ggh Qodons. Tercke Type
Bz Y3 [ heskgose [ Yasbgus Voca sk frendon
o Terche: trom = [:.:;fx_:]&;]‘—'_-]
& Cae L " - Mederwd 3 1 C2 o A |
Tokel Terxdn tes Fane s w ol
x«a—"'-.vl PSR, g —
k| Fowmm E 9 Pebaeyin Confficent [T | e e——
\”*.\i'-‘-?oti:l‘f'ﬂwsll \Biese Styeeatt) i1.0630te e 006 PR
Mesr cagatsans et o coraene Curssbrs Prcten $acer bs
o P ol 2 s rkaciy 1)
- Wetdie Friction Facto 1 .ooce I
s Futrerd Catie Mt Viaardo f [
Comoest Trtoti| Ardheroge Sg{lvam »l [
fown 0 - - T — 1 Donded
trd | jow = I Unibonded
| Aad v Qe | o] comt | 2eeh |
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Gen 20 :”@nhancements in analysis part Gen 2010 (v1.1) Release Note

3. Update on Time Dependent Material as per IRC2ZI®0

Time Dependent Material (Creep/Shrinkage, Compressive Strength and Tendon Loss) as per
IRC18:2000 is newly implemented.
/| NBSL) Fdzy OliA2y OFy 06S aK2gy | & GaONBSL) aidN)

Model > Properties ¥ime Dependent Material(Creep/Shrinkage)
Model > Properties ¥ime Dependent Material(Comp. Strength)
Load > Prestress loadsl=ndon Property

Add/Modify Time Dependent Material (Creep / Shrinkage) &3
Name :  [IRCL8-2000 Code: |INDIACRC:LA-2onm =l ‘ - :
[ e Dot Aaeeril Fatn < |
—INDIA(IRC © 18-2000) | o Trpe G Cptione
= G . 17 Metoom bog el Yourmog ke
Compressive strength of concrete at the age of 28 davs : |4D - ,,'::::,‘, Py

4

Satiening 10 L !
i idi i i [ioen —————
Relative Humidity of ambient environment [40-99) : I?D erd towdea : E‘,‘"' L2 PR
Ny o Taoe ™ el
Motational size of member : I2 1T ow ~1 bl //_'

]
h=2*ac/u {Ac: Section Area, u : Perimeter in conkack with atmospher [ = 1o
- 11508n 104 §end
A . . Z ] T LIte e 18
#Ange of concrebe at the beqinning of shrinkage : 7 r N S s |- r
/i CEAERRR AL TR

S |

8 sy e ¢

[ 3 Jan b et
OK m 0N IHTIE ¥ o

TR Tt
| el | Vo
I
Compressive Strength Tendon Loss
iy e e e S (e T ey g
[ Rwe Scde Pty wwh Cettrn Tendan Type
| | Feemm [ I bambyuie [ Fanigne i Bt Fandon
! Tox Torxdon Tyos [trememsbPost-Tanson) B
| * Sol " - " My t 1 2519 =]
| s B | 1 | 1 Torl Tendn fows panews e |
i - Ouct Duaweter r o
Cosn: [FowEC e ,'] =+ v Astacsnon Coetiose Mapsa =il =l
L=ty lRnee1:334 og ™) o L hoake S it Tree s
1 Ywkd Srenngh |1 SeSEee (05 want
Coreyen Crmmgrenive Sreash # 23 Do 29) T Clrveturs Pricsen Pactor k3
lo- @ ¢ o Wobise Friction Feder Fwn:. T
- 3
e " Ehorreé Cable Mowars Macr dwr | ant
' Fochorege Sip(Dries ) Sord Ty
' Bess | foo0¢ 2 o Borded
“ i u . ¢ . 0. " Unbeocd
. T () ent e "
| |
[ oo ] L | omr |} Lo ] oo |t |
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Gen 20 :”@nhancements in analysis part Gen 2010 (v1.1) Release Note

4. Addition of the Time Dependent Material (Comp. Strength)
as per CEEIP(1978)
Time Dependent Material (Compressive Strength) as pesRIER978) is newly implemented.
In the old version, only creep and shrinkage as perl@EBL978) were implemented. For the
construction stage analysis, time dependent material as perfFCE@989) can be now fully

considered.

Model > Properties ¥ime Dependent Material (Comp. Strength)

e
Add/Modify Time Dependent Material (Comp. Strength)
—Mame — Scale Factor Graph Options
CEE I ’V | #-axis log scale I ¥-axis log scale
—Type
¢ Code i User s
45
— Development of Strength an - | T
| Code: |CEB-FIP(1978) | | a5 v
20 /
Permanent compresive strength (Froo) o5 {
|45 khfmnz 20
15
10
5
o
0 00 200 00 400 500 EO0 P00 g00 900 1050
Time [day)
Redraw Graph I OF Cancel

C Implemented time dependent material codes:
CEBFIP(1990)
CEBFIP(1978)
ACI209(1982)
PCA(1986)
Combined ACI & PCA
IRC:18000
Eurocode21-1:2004
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Gen ZO]J@nhancements in analysis part Gen 2010 (v1.1) Release Note

5. Addition of distributed springs

Distributed springs on the beam, plate and solid elements .

Generate surface springs to represent the stiffness of the soil.

Consider accurate boundary conditions when modeling members on elastic subgrade.

Compressioronly spring can be considered.

|Surface Spring Supports j J

Boundary Group Mame
|DeFauIt ﬂ J

Surface Spring

(" Convert to Nodal Spring
{+
i

{ Distributed Spring

At © Distributed Spring Area
K. | Modulus of Subgrade Reaction

Element Selection
Twpe : Planar(Face) hd

selection: {* Element

Face :

Spring Propetties

Type Lirnear -

Modulus of ubarade Reaction !

kIm#

Model > Boundaries Surface Spring Supports

[Surface Spring Supports Display] M W

a ﬁ "odel‘@;w‘ 'ﬁ Result-[Reaction] !

Reachonifras

Beneart Type ")

BEAM Frame

BEAM Frame

BEAM Frome 261 Deodlond P1 P A13]

Beam Frame 26t Deadlosdroct (18]

BEaM Frame 261 Desdlosdroof 14 - 6292270 -H00008

BEAM Frame 25t Deadioad oot 2K = 0872677 -D000010

BEAM Frame 25t Deadioadroct 38 - TE27820 -D00007S

BEAM Frome 751 Deadlondroct (73] c 29726500 0006237

BEAM Frama 261 Uve load P1 P2 149 . xsnssm 0000259
[+ I\ PeactionGiceal) [ Reaciorilecd] ) ReactionfLocal-Surface Speing) /

[Reaction (LocaBurface Spring )tab]

C Difference between Convert to Nodal Spring and Distributed Spring

When Convert to Nodal Spring is selected, springs are entered at the nodes of the
elements. When Distributed Spring is selected, springs are uniformly distributed on
a face or edge of the elements.

Convert to Nodal Distributed Spring
Spring (Winkler Spring)
Sprl_ng Nodes of elements Distributed on the elements
location
Unit of KN Beam: kN(kN/M)
reaction Planar or Solid: kN(kN/M2)
Concentrated As element stiffness increases,
Deformation deformations are distributed throughout
at the nodes
the elements.

P P
1 Zl 3 1 21 3
L

5 5 5B SS9 hsohoh

(a) Convert to Nodal Spring {b) Distributed Spring

MipAS
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Gen 207/ @nhancements in analysis part

6. Addition of Pile Spring Supports

Gen 2010 (v1.1) Release Note

Pile spring support can considerthe soil adjacentto piles as nonlinear springs Nonlinear

characteristicof springsoverthe pile heightare automaticallyvaried

Linear, compressioronly and Multi-Linear springs are automatically assignedto nodes

dependinguponthe springdirection.

By selectingthe pile elementsand entering geometry data (ground level, pile diameter, etc.)

andsoil properties,the springstiffnessat eachnodeis automaticallycalculated

Model > Boundaries ®ile Spring Supports
2
=

IPiIe Spring Supports

—Boundary Group Mame
IDeFauIt

- Elreference Figure

File

—Pile Spring Data

ISand vl
|5.2 m
|1 m
|1'3I Kl ®
Earth Pressure Coeff, IM—
at rest (ko) '

Zoeff, of Subgrade Reaction (Kh)

|suuunuu Kiufm®

Soil Type

Ground Level

Pile Diameter (D)

1nit wgight: af
Soil {r)

Inkernal Friction

I3|j [deg] : |.-‘;l T I

[Font Sprng Spports =]
[~ — ]
Optirs

" Add % Reglace " Delste

Port Spring {Locd Deection)

llf-e‘.v -

Ty

" e

T Mmtiad)
Sy ;\ W iTrad]
5 M nTrad)

Linear type
Point Spring Support

Model > Boundaries Point Spring Support Table

S0y M“-'l " Mgt Livwan
M| e (e,

{Font Spreg Supports =]
Boundiry Grig Naew
[~ —
Ogtire
" #dd * Reglace [ Delse

Port Spring {Locd Deection)

Tyim Mo ~!
Fly) cengression |
> i
”
»
/
’
M )
.
e o
lenon
Mubrirey Tyoe
jE——— -
£ m v oW
o | I
b ponisie [eAiseze
(5 L\.u:;t;ev/_z l)'v’-':.l.'tlil;
d pms fem, 90770
e fosennx [me e
t ot fioswar
Dyection  [vector -
’J -1,0

Multi-Linear type
Point Spring Support

angle () e
Inikial Sail I I T v st
n]
Modulus (k1) Bnse ud .
[33930 Khljm> s
198 Lrwwe
156 Wb Liws

00 SO0 Vety  Sprveere
120000 (000 O00-Ouief Mwkpvoemtne
nonm 000 Veetar  Gpvwewrs
A 800 Veets  Zyrvvers
00000 0000, Q00 Ox(éf  Usrreenithe
0900 000 \Vouw  Spevmne
N 9 Vwiw  Hpovees
SO0 e S0 Oxlvf  Urpreewates
QI Q00 wete  Sevveain

. qJ »lwlx-J o |4 ] & || oy [w]| W],
| | b | | e | e | bk | O | e | | e | e
000 QOO 003 3500 QU012 008 200 (06 200 (.08 385 I

000 D00 D00 D00 OO0 00O, DOD D00 D00 DOD. DO, DOODy
00 DOD D00 4DT7 DIZ M4 DOLENW 008 EXLM D060 W Dy
D00 OO0 DODADTT DM GOSN DO NN DUO S0 D
000 000 000 000 000 G0 000 000 D00 00D BHOD. 000 D
000 000 000 455 00224071 00439 006 ¥9W 008 3% 0
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0o b0 Loy b0 Oy GO0, 600 O Om B0 000 DU by
000 D00 D00 ) D02 AMA) D08 HI% DOS MI# 006 I8
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Gen ZO]J@nhancementS in analysis part Gen 2010 (v1.1) Release Note

C The Stiffness of Nonlinear Elastic (Lateral) Springs for the Soils adjacent to Pile

The relationship between the lateral soil resistance and the lateral displa
cement Y at a specific depth X is represented as shown in the left figure.

P ' -
e The values of Pk, Pm, Pu, Yk, Ym and Yu are defined at a specific depth
Pn 75 - (i.e., where pile springs are).
Py The method of calculating Pu varies with Soil Types. The values of Pk, P
K i m, Yk, Ym and Yu are calculated using Pu as explained below.
The calculation method is divided into two major cases - Sand and Clay.
Different J values are used for Soft Clay and Stiff Clay, respectively.
Yk Yll' Y‘..'

a. Calculation of Pu in case of Sand Soil

The value of Xt denotes the depth when the following two Pu values are equal. Make the right terms of two equati
ons equal, rearrange the equation in terms of X and solve the quadratic equation.

)X < X, i)X > X,

P=AX¢ ¢ ¢ d

_ KyXtanfisin b
tan(b- f)cos .

R =A0G +]

G =K, rX(tar’ b -1)

tanb

c,=—— (D +Xtanb tan a
tan(b- f)

¢, = KrX tanfjtart ¢

¢, = K, Xtanb (tan f sin £ tan

c,=K,D

a

Where, Where,

P, : Ultimate soil resistanceper unit length fi :Angleof internalfriction of sand
a :fil2
b 45 #£j/2

g :Unitweightof soil

: Empiricaladjustmentfactor

A
X : Depthbelowsoilsurface
D :Pilediameter

K

o Coefficientof earth pressureat rest K, : Activeearth pressurecoefficient

[tan* (45 £i/2)]
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Gen ZO]J@nhancements in analysis part Gen 2010 (v1.1) Release Note

b. Calculation of Pu in case of Clay Soil

P=D3sg #X 3IX D for X¢X,

P, =9s,D for X2 Xq

Where,

: Pilediameter
: Empiricalconstant(0.5 for SoftClay,0.25for Stiff Clay)

P, : Ultimate resistanceper unit length

S, : Undrainedshearstrength
: Depthbelow soil surface

r:6D/[sj/s +J

C, : Undrainedcohesion

X X < O

g :Unitweightof soil

c. Computation of Points k and m

YLl = 3_D
80
D
Y, =— P. =P B
60 A
& ppm 0 "
Where,
A B: Empiricaladjustmentfactor
n=[R(Y, -WI Y B -Rl
k, :Constantvaryingwith relative density
Relative D ensity k(MN/ nt/ m)
Looze 543
Medinm 16.29
Denze 3393

d. Spring Stiffness

The final spring stiffness is determined by multiplying the stiffness per unit area calculated above by the area.

P=P 3A P, =P, 3A R=R 3A

u u
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C The Stiffness of Linear Elastic (Vertical) Springs for the Soils adjacent to Piles

ForSand Kan=D K, g tah |
ForClay Kan =D {1 sinfi) § X 3tans

Where, D: Pilediameter K, Coefficientof earth pressureat rest
g :Unitweightof soll X : Depthbelow soil surface

fi: Internalfriction angle

Thedirection of the linear elasticverticalspringsfor the soilsadjacentto pilesshouldbe perpendicular
to the ground (GCS-'Z direction). Eventhough the piles are not perpendicularto the ground,the z-

direction(NodeLocalAxis)of the nodesfor Pilesshouldcoincidewith the GC&Z-direction
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Gen ZO]J@nhancements in analysis part Gen 2010 (v1.1) Release Note

7. Addition of Multi-Linear type Elastic Link

Multi-linear type elastic link is newly addedhis feature is extremely useful when we model
bi-linear springs between bridge decks and rails to evaluate axial forces in the rails considering

nonlinear behavior of ballast due to a temperature and braking load.

Model > Boundaries &lastic Link
[Elastic Link =[]
Reail exparsion jont (f present]
Boundary Group Mame Emibankmsan Track
|DE.-FaI_||t ﬂ J g (== -.| Man-inesar spangs (ballasteonnecion)
< |
Options |J\/J : r’VJ : P\/\‘l r/\/d "‘\.-'"\J
f+ Add I~ Delete Fd T4 1 e
Elastic Link Data Bridge deck
Twpe |Mu|ti—Linear j
Fiyl compression
|/ g
o &x)
PR . '/" ____________________________
tension 1 Fai j
|
Symmetric j |3 j : badlast
dix) Fi i~ : bridge dack
)] (K \
1 0 il _ N o -
2 0.002 BO|
3 10 B0
o A
=]
Direckion |D>< j
I
Eeta Anale : 0 * | [deql -
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8. Nonlinear Point Spring Supports for Construction Stage Analysis

NonlinearPoint SpringSupportscan be now considered = Model > Boundaries
) ) ) >Point Spring Supports
in ConstructionStageAnalysis
. . . . . Point Spring {Local Direction)
Point spring supportscan be appliedto simulate elastic T
vpe ulki-Linear hd
- - - Linear
bearingpadswhenanalyzindoridgestructures FlComp oy
. . . Pt inear
Following types of Nonlinear springs are can be o
(1)
consideredn constructionstageanalysis
tension
- Compressioronly spring Mult-Linezr Type
. . |Unsymmetric j
- Tensiononly spring o _
o : a P o
- Multi -Llnearsprlng b |0.001011915  [46.41957297
¢ |ooieseeese  [178. 1242314
d  |ooa7s |264.9887702
e |0.05833333  |284.998770:
f o |oorsieecse  [ze4.998770z
Direction Dof+) -
|

9. Consider Accidental Eccentricity for Response Spectrum Analysis
in Basement Floors

Accidental Eccentricityfor ResponseSpectrum | -~ Response Spectrum Analysis Data

Analysisin basementfloors can be considered >Response Spectrum Load Cases

by checkingon the option W/ 2 y &EdcdrtSdiy Accidental Eccentricity for Respo... 0

Eccentricity Data

belowG|[ @éption. Defaultsettingis checkon.

f* fukomatic " User Defined

Eccentricity: |5 2% of Plan Dim.

||7 Consider Eccentricity below G.L |

Story Eccentricity (mj |_‘\_
5F 0.25

4F 1.621120439557

3F 025

2F 024

1F 1621120439557

B1 0.25

B2 0.25 v

Ok | Cancel
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10. Considering Mass Participation Factors for Rotational Directions

Massparticipationfactorsfor all the rotational directionscan be calculatedregardlessof the
a Cf 2 R INILIK.Nlh tBeYokl version,massparticipationfactorsfor transfer directionswere
onlyconsideredf & C f 2 2 INLJK MhoBc¥nsidered

Results 3Vibration Mode Shape
Results > Result Tables/ibration Mode Shape

{(
11.9
NATURAL PERIOD

Old version Gen 2010

RINT QLT
tMode TRAN-X TRAN-Y ROTH-X ROTH-Y ROTH-Z 1
No | MASS(3) | SUM%) | MASS(E) | SUM(%) | MASS(H) SUM(%)IMASS(%) SUM(%) | MASS(%) | SUM%) [MASS(3) | SumMier |

1 99,9957 93,9957 0,0000 0.0000 0,0000 00000 0.0000 0,0000 0,0045 0.0043 0,0000 0,0000)
z 0,0000 99,9957 99,9921 99,9921 0,0000 0,000 0,0078 00079 0,0000 0,0043 0,0000 0,0000
3 0,0000 99,9957 00000 99,9921 0,0000 0,00000 0,0000 0,0079 0,0000 0,0043 99,9763 99,9753'
4 0,0000 99,9957 0,0000) 99,9921 0,0000 0.0000y 0,0000 00079 0,0000 0,0043 00230)  g9.9993l
5 0.0000 93,9957 00000 99,9921 1000000 100,000 0.0000 00073 0,0000 0.0043 0.0000)  99,8933)
5} 00043 1000000 00000 99,9521 0.0000] 100,000 0.0000 00073 999957 100,0000 0,0000 99.9993I
tode TRAN-X TRAN-Y TRAN-Z | ROTH-X ROTH-Y ROTH-Z
Ho MASS SUM MASE SUM MASS SUM | MaASSE SUM MASSE SUM MASS sum |

1 16,2495 16,2493 0,0000 0,0000 0,0000 0,000 0,0000 0,0000 0,0044 0,0044 0,0000 0,0000]
2 00000 16,2493 16,2437 16,2457 0,0000 0,000 00052 00052 0,0000 0,0044 0,0000 U.DUUDI
3 00000 16,2493 00000 16,2487 0,0000 0,000 0,0000 00052 0,0000 00044 | 1665230 1665230
4 00000 16,2493 00000 16,2487 0.0000 0.0000y 0.0000 00052 0,0000 0.0044 00383 16656131
5 00000 1624495 00000 162437 1625000 16,250 0.0000 0.0052 0,0000 0.0044 00000 166,56135]
5} 00007 16,2500 00000 16,2487 00000 16250 00,0000 00052 101.5581 1015625 00000 1665613,

Vibration Mode Shape Table
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11. Transfer reactions of slave nodes to the master node

In the old version,reactionswere producedat the master node only when rigid links were
assignedIn Gen201Q the usercan selectif reactionsof slavenodesare transferredto the
masternodeor not.

When this option is checkedon, reactions of slave nodes are plotted as zero and total
reactions including reactions of slave nodes are plotted in the Summationfield of the
ReactionsTable When this option is checkedoff, reactionsof slavenodesare plotted in the

reactionfield of the correspondinglavenode.

Analysis >Main Control Data

Haln Enntro[ Bata E

v &uto Rotational DOF Constraint for Truss/Plane StressiSolid Elements

v &uto Mormal Rotation Constraint for Plate Elements

Tension | Compression Truss Element {Elastic Link [ Inelastic Spring)

Mumber of TkerationsLoad Case 0 =
Corvergence Tolerance ID.DDI

[~ Consider Section Stiffness Scale Factor For Stress Calculation

| Jv Transfer Reactions of Slave Modes ko the Master Node |

Ok, I Cancel

[Checked on When reactions of slab nodes are [Checked off When reactions of slab nodes are
transferred to the master node] not transferred to the master node]

IViiDAS sores



Gen ZO]J@nhancements in analysis part Gen 2010 (v1.1) Release Note

12. Improvements in Buckling Analysis Control dialog

Sturm SequenceCheckoption for detecting any missedbucklingload factor and LoadFactor
Rangeoption for settingthe rangeof the bucklingloadfactor havebeennewlyadded
midas Gen consideredLateralTorsionalBucklingmode in any case The Frame Geometric

Stiffness Option is newly implemented to ignore the LateralTorsional Buckling effect in

BucklingAnalysis

Analysis >Buckling Analysis Control

BUCk'iI’Ig Anal‘ysis Control ENTEY EIGENVALUE ANALYSIS
EIGEN SOLUTION : LANCEOS METHOD
LINEAR BUCKLING ANALYSTS
Murnber of Modes : 10 _:I = His BEEN COMPLETED
""""""""""""""""""" THEFE AFE 10 EIGENVALUES BETWEEHN 0.9123 AND §91. 2150
EIGENVALUES HAVE SUCCESSFULLY PASSED STURM SEQUENCE CHECK
MULTI-FRONTAL S0LUTION HAS BEEN COMPLETED.
MODE SHAPE OUTPUT.
DISPLACEMENT/FORCE/STEESS OUTFUT FOR EACH MODE.

Buckling Modes

Load Factor Range

(" Positive Value Only

{(*+ Search From; |0
To: 1000

e

[Message window]

Iv Sturm Sequence Check,

Frame Geometric Stiffness Option
I Consider Axial Farce Only

Buckling Combination

Load Case : Ex -
Scale Factor 1

Load Type : * Wariable O Constant
Load Case | Scale | Load Type |
Ex 1 Yarisble
fdd Madify Delete | [Buckling mode shape]

| @ Model View/@ Result-[Buckling Mode] l

Cancel | Mode | Mode U uy (T RX

BUCKLING AMALYSIS
Mode Eigenwalue Tolerance
1 47120 24584e-009
2 483422 3.0508e-009
3 506201 36989=-010
4 532748 1.2758e-009
E a709s7 28727e-009

[Buckling mode shape table]
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13. Improvements on the Eigenvalue analysis
considering the maximum number of frequencies

When the Number of Frequenciesexceedsthe maximum number of eigenvaluesfor a
correspondingstructure,the programautomaticallyupdatesthe number of frequenciesin the

old version,error messageavasdisplayedandanalysisvasterminated.

Analysis> Eigenvalue Analysis Control

Eigenvalue Analysis Control

Twpe of Analysis
{+ Eigen VYectors (" Ritz Vectors
{* Subspace Iteration

(" Lanczos

Eigen Wectars

Eigenwvalue Control Parameters

ies 15 = =
ey of FiseuEnets —1 Humber of Teerations : 20 =

r Subspace Dimension : 1 JZZI
Search From : [cps] Conwergence Tolsrance ! 1e-010
Ta: [eps]

| Ok I Cancel |

Old version Gen 2010

i EUTHY LOAD_BLOCK
ERFOR ¢ MIMEER OF NON-ZERO MASSES PEQUIRED - 15 MUTAL MisSER OF VALIOD DOFS IN MHOEL : 1

FUNDER OF EXISTING BASTES IN THE NODEL » 10 EATRY ASSR_STIFY_LOAD | FOGN GLORAL KQUILIERIITN EQUATIORS IN DLOCKS |
JOB VILL BE TERMINATED.

EUTRY EIGERVALIY ARALYSTS

UASKTNG : TNE WUMDER OF WO®-IER0 MASGES FREQUTRED .
THE BUMIER OF EXISTING BASSES IN THE MOTEL « 10

-

Node RZ
EIGENVALUE ANALY
Mode Frequency Period
No | (rad/sec) | {cycle/sec) (sec) | Tolerance |
1] 4,2567| 06775 1,4761 7.8428e-016
2 7.9076 1,2585, 0,7946 2,2727e-016
3 23,8602 37975 0,2633 0,0000e+000
4 59,4597 9,4633 01057 6,4312e-016
5 111,2954 17,7132 0,0565 5.8740e-016
G 195,9872 311923 0.0321 7.5770e-016
7 302,4954 48,1436 0,0208 3,1808e-016
8l 350,0455 55,7115 0.0179| 2,3752e-016 |
q £30,5800 100,3599 0,0100] 1,4633e-016 |
10 £94,2793 110,4980 0,0080 9,6605e-016
«[» \Eigenvalue Mode £ Participation Yector Mode /£ 1
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14. Improvement on FEMA type pushover hinge properties

In the old version, M/MY at the point D and E must have the same value. In Gen 2010,
RATFSNBYy O @ tdzSa Oy 6S RSFAYSR® LG Aa | LI
aSiK2R A& W!'&aSNJ LyLlziQo

This function is implemented to support the integration between SERCB win and midas Gen.

Design > Pushover analysis»fine Pushover Hinge Properties
| Divoctional Propertias of Puihover Hinge | F1A &3 [Pushover analysis result in Gen]
‘ Trge Mt Yske Trpe o [-£nd b >Erd ?..;.i: S S " A PO YTV TYOTY
: & : ~ [R15 L7 T EFR LT ERY IR ENRY BETTIE YT Y AN
B pe-Caodson Usar Jout Sprwetrc Lgyvanire T IA_A_W:I:MAAAJ.\.MI : " Y
Progertism v v v :
Troe Sewory Ouren b ppmtn T i
@ Tarwmen " Amyrewtre - -
x 4
! H
= . L
WM O o F—L . [
o : == :
o [oz Lhemtet 1 ‘ ~ 3
< [ fmeeasx | o p
s T . - e .
a B e LA3iMA3M-084-2% S48 T 841 iee B 4 =
» b ] A r
¢ 1 & = - o T 3
= E .., { Civert Dedomm. | Vel Debirms, 3 - E_ e B
e P +4) - :; P i5S
Irwedye Ocowpency (K0} ’:A:nm‘.;mm: -
Yiehd Strangth (MY - ity
7 o L ety 0.5 v esame Moo - P = —
e PEeals: i Cobagre Prementen (F) o1 pmi: . (1 —— )
Yiekd Rstatin (D7) Lol Sibiress o e .
[ e Dwrons e e e
i+ ) o | .
s [ paw || 7 [SERCB win]
E Cocs | SEQ WNE AT TR0 IAD ARD NND
S— AL BB 2.0
A WA
] hsndd A A 4D 8 0
- eee
S ¥ Vuee L) " ) » v v ‘= - [~ ,
.
na !
s
V"MN- — 77‘Ifﬁ . R " 7'7 3 - lii — 75"’3
e 2
Hewe L
<a.u| ln‘-_"um EWA T Ty
e e LI [
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Gen ZO]J@nhancements in analysis part

15. Considering buckling load in the Pushover Yield Surface

Gen 2010 (v1.1) Release Note

In the pushover PMM hinge
properties, buckling load can be
considered in calculating yield
strength by checkingon the Ealc
YieldSurfaceof Beamconsidering

Bucklingbption.

Design > PushoverPushover Global Control

" 025 Convergance Ot
v Deglacensent Nom
Force Norm,

Enevgy oo
Pushover Hings Data Cpbon

Def ot Stffrmes Redocteon Ratio of Sleton Curee
Triewar [ Sip Trinas Type

Ot for Auto-Coleulitson of Strengh

o y
W Syrnetnc (v |?,_.,‘1

Boan
ai pa 4]

ol ey ercs LOCODON ordy for Distrautad Meges

-

@ pwe  jpos

W ok Yiedd Surfacs of Bears considenng Bucking

e [ S Brew Type
¥ Sprestie 5]

o hm T3

Renose Pushower Slobs Control

| Pustover Glbal Comtrot X
el Load Nonlror 2nSyss Opon
Lowd Canm 00 vl  Scoeretr i ¥ Permt Cormerpance Fadurs
My, Nuber of Subrstans fto
Satw Load Case Scale Add
o FAT B Maziesn Herstion &: x
2 Moy

16. Considering seliveight in the Pushover Analysis

In the old version, seliveight for beam members were only considered in pushover analysis. It

is now considered for all the member types.

17. Improvements in Inelastic Hinge Properties of SRC Beam member

Inelastic hinge can be now defined for SRC(encased) beam members. In the old version,

inelastic hinge was not able to be assigned to SRC(encased) beam elements.

Member

" Column (" Brace

Elerment Position

{s {

Section

Model > Properties>Inelastic Hinge Properties
Material
Tvpe " Steel (= RC
(" SRC(Filled)
iy _Shic{encased) !
(" User Defined
Code:  |AcI |
Mame ; | j

Marme

MipAS
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C Detailed Enhancement List iDesign part

(1)

(@)
3)
(4)
(5)
(6)

Addition of Capacity Design as per NTC2008 and Eurocode8
1:2004

Addition of Slab/Wall Design as per EurocodeR 2004
Improvements in Rebar Input Dialog

Update rebar by members

Addition of new rebar DB UNI standard

Improvement in calculating effective length in the steel

structure according to the Chinese specification

|

(7) Addition of torsional design of RC beam as per TWED92
(8)
(9)

(10) Addition of SRC Code Checking as per J&I318

AL AT

T
I

Addition of steel code checking as per 1S:2007

/|

]
I

Auto-generation of load combination as per KBC 2009

I
1l
I

I
I

11]]
111}

1 B
i
1]

W\ T
affllliese

. .'.‘i’iiii‘i_‘i.“..
ui:
I

\ |
1]



Gen 201/®Enhancements in design part

Gen 2010 (v1.1) Release Note

1. Addition of Capacity Design as per NTC2008 and EurocadB4

Capacity design provisions are required to
obtain the hierarchy of resistance of the
various structural components necessaryfor
ensuringthe intended configurationof plastic
hingesandfor avoidingbrittle failure modes

In frame buildings,includingframe-equivalent
systems, with two or more stories, the
following condition should be satisfied at all
joints of primary or secondaryseismicbeams

with primaryseismiccolumns

a Mg ? 1.3 gMg,

(1) Define design code:

Design> Concrete Design Parameter
>Design Code

(2-1)Perform Design :
Design> RC Strongolumn WealBeam Design
>Ductile Design/Ductile Checking

Design> Concrete Code Design
>Beam Design / Column Design / Wall Design

| Concrote Destgn Code

Commcy Cuele Durecodel 04 >

Fout Arcie for Shay Bedsands ps (L \

\
Sendeness Lk V
Larbd = 20"AD*Clgtin| sy 3
rd |:--.7 TE0 04 Capac ity Besign w

Al nor e
Sristers ricrmatun
¥ Calite 0y oy

P Trsday -

Wraes Pipe
......................
— ~ H Petayoen ot (1
PN o s ! D
Srorey Cobuve Wadk Boar Anba uldohs 4
BMNR s * susapm_sh) e Yt

Tt Doty Clags Dty Argpurse Leruw

Gen 2010 midas Gen provides automatic "~ poiHn Iy i et
15 DO (Mechas Ductity) ST A e
ot Paten 19) " "o o L
capacitydesignto satisfythe specifiedductility SOp T D , ‘
oy Cotry Pl Pudd. ol Az Aal | .
classeyDCMand DCHfor Eurocod®, CDd& . € e aliE=">
Secondey Semre thrard |hore
andCDd ! fér NTQO008. Snorrmeie v
Foction ConfSoent for ‘sas S0 nE
W Sebonicr Factin(q) his: 1§
Maomert P edsatnrcn Facton for Sase 5
o l Chose
Woak
P Mnthes " Beam
BREEEEER
| | T i
%] | -
g b
Beatn Shear
'\ Strong
‘ | Column
T M o P—
v My v My (g+ysa), Lo MusMy,
), l.l - .‘ Y l“
M, =7 My, e, :":I*) M, = D g, 0, 1::‘)

Dexign Shear for Girder

Design Shear for Column

String Colanon-Weak Beam Design
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Gen 2010 (v1.1) Release Note

Boam M, - = MaxjLood Comémotions}
vewermont | #1Mia =13 My <k
Story .Mkf:ll_‘_-_p‘!”,k:.__i{?.:__
(A\h'“';— + n‘k’,,q)
J T
My s =135 EM 0 b % et
Column Mickdlp Sl R (M‘“ rt “'{“ o)
Story A
M7= 130 EM g x ik x T
g (A, r+ A, 5)
M.,
My, =13 EMy ek
oy N BT, M)
M r = Max{tood Combinotions)

1.3Mes3 ‘:

™ k". "/

Desigh shede lorce

I >EMe e
£+v39
M, = rp.My,, | ,Va..-—JL-L | A ) L l,u.
v o= M|,4+ Af“ L8t ¥agle
o = a !
ha : A Iy
v Ny
Moiae = Pra o Mas Roof — — — Al J ),.Lg
.. EM,.
Uppermaost Myr = rpe Mgy min(l, 0 I“ / i
Story i '3 AT —
v, = Mat Mg i . ¥
. ey
-»
Mias = Tsa st Mgs mmli.———m:)
‘u:ﬂlb-\‘u—\la
Dy,
o | anins siaey Mir = Yoy My, min(l, T .‘) =
£y
v = —J,+ }J;.u o e .
I e | ) i
- v
I
B = - My min(l, —2) K0
ml" (_\ o o =My e
F
Mg = 151 Mgy
1™ Story
v = Mt Ming u
lcl GL .‘-.vr‘

Where MR Beam moment resistance
k1: factor for considering torsional effect in building
Mece: column member force due to seismic load ca:
Mbe: beam member force due to seismic load case

C Beam and Column Design forces for DCM & DCH as pef 2085

Mrs Beam moment resistance
Mg¢ Column momentesistance

1 rd Factoraccounting for overstrength

IR DCM/CD"B"} DCH/CD"A"
beam 1 1.2
column 1.1 1.3

MipAS
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Bullding system

Calcudating from seismic lond

Wall aystam

C Wall Design forces for DCM & DCH as per-E2805

Wall Design

Design sewvelope (Fg. 5.3) Calculating from seismic load

Oual system

Design envelope (Fig, 5.3)

V_ed"1.5°V_ed

V_ed=1.5*V'_ed V_ed=15°V _ed

V_ed=15°V od

Micsmuam V_ed="/1°1/5V'_ed
along the 2/3*hw from the top
(Fig. 5.4)

Calcudating from seismic load

Dwsign erwelope (Rg. 5.3) [Calculating from selsmic load

Design envelope (Fig. 5.3)

A g . » 4 »" 5 :
Vea=Yna (0.1, < g%, Ve =6 -V Voo =Taa- Iy 1 < g-02, Vo=tV
My, My,
egMtiond(5,26) eqation{5.24) #qation|5.76) egation(5.24)
e Yo M EXAl
: cefle vl Mz
Qaation!5.25)
Mirvemum V_ed='/1"1/5V _ed
along the 2/3*hw from the top
(Fig. 5.4)
+ B + _
— off
¥
I
b
n
4
ih.
-

Key

a moment dingrm from annlysis

b design envelope
& tension sluft

Figure 5.3: Design envelope for bending moments in slender walls
(left: wall systems; right; dual systems),

" sbear dingram from analysis
b maguified shear dingram

c dewgn envelope

A | -

Fattagp = Vit rae'2

Figure £.4: Design envelope of the shear forces in the walls of o dual system.

MipAS
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Design Results

Theautomaticdesignresultsare basedon the maximumnegativeand positive momentsand
shearforcescalculatedat the positions(1,1/4,1/2,3/4 & J)of eachmemberin accordancewith
the load combinationsfor concretedesign Detailedcalculationcanbe checkedin the graphic

reportanddetail report.

De5|gn Result Dialog
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2. Addition of Slab/Wall design as per Eurocod#2:2004

Slaband wall designfor meshedplate elementsis newly implementedas per Eurocod@-1-

1:2004 SlabFlexuraldesign& checking,Slab punchingshear checkingand Wall design &
checkingeaturesare available

Design> Meshed Slab/Wall DesignS{ab Flexural Design
Slab Shear Checking
Slab Serviceability Checking
Wall Design

Slab Flexural designRequired rebar area Rebartype and Spacing

TextOutput

DR T —=g
(3 O Ve i e - o nl
DFESAE o = s L IR I - T |

T 10nl1]  POMCMI Ml CORED Mcsase MERAT (W18 Y TITREE SN -1

qgty

gl].lqoquN,i_gvoo!!o.?tggut 3
SEI83RY

.<isgxszaeessv.a§2

33

inkim, Gl MM
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Load combination for slab and wall design

Load combinationfor slab and wall design Design> Meshed Slab/Wall Design >

can be chosenin this dialog All the load Slab/Wall Load Combination
combinationsgeneratedin the SlabDesign Meshed Slab/Wall Load Combinations
tab Load Combination dialog (Results > st - el
Strenath Serviceabilicy Strenath
Combinations) are displayed here. This e Gaces || [
[cLCB3 [IeLCELE [WILCB3
B o . ;CLCB4 [JeLCELT [w]cLCE4
function is usefulwhen the engineerneeds Clalces [acsis e cos
. . ;CLCB? [ JeLCEz0 [W|cLCET
to apply some of the load combinations e oo e
;cLCBID [W]cLCE23 [w]cLCE10
- - cLCB1 cLCEZ24 cLCE11
suchasgravityloadsfor slabdesign e Heicars etz
CJeLCB13 [CeLcBz6 [WlcLCB13
) . . [JeLCB27
Defaultsettingis checkingon for all the load Wacezs M
combinations e
Cancel
Specify reinforcement data for slab and wall design
Enter the standard sizes  pogign> Meshed Slab/Wall Design >
of rebars, spacing and Design Criteria for Rebar
) . | Mheshad Design Criteria for Febars u Slab/Mat
concretecover dimension e
. . Faber Plop12 _bubie... | Dir.2
in the designof slab, mat N e i |
. Congrete F‘xe to Cereer flﬁe:av;ﬂ @)
foundatlon and Wa” (1 003 P© m w2 05 NGB n
of Mat Desgn Dir.1
members i o S -
. . Speing 100,300 Spacng .. | Lai1
Coverdimensionfor slab Caneetts Face o Carter of Rebe(aT, &)
—— —— ~ a7 dT.
et 0.03 08 n e 2 (TE TR ™ (Dir2) L - - < (Dir.1)
can  be  differently S o I &
orD Ve o et LS N Rebw.., |
specified for top and o iy
Sowane 010, B2 Spacry __'
bOttom rebars Corerstn Fack tn Carter of Rebiar(dw .03 "
o
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Flexural design

Flexuraldesignresultsfor slabelementsare
provided in contour, detail report and
designforcetable.
Followingresults are provided from flexural
design
Rebarspacingand diameter
Requiredrebar area
Requiredrebarratio
Resistanceatio

Wood Armer Moment

Gen 2010 (v1.1) Release Note

Design> Meshed Slab/Wall Design >
Slab Flexural Design

{~ Rebar

{7 As_req  (m™2/m)
f* Rho _req

" Resistance Ratio
" wWood Srmer Marnenk

Wood-Armer moment: midas Gen provides design forces in the reinforcement
directions for skew reinforcement based on the Weadnerformula.

From the analysis results, following plate forces

about the local axis are calculated
XX

A
An,,

X
In order to calculate design forces in the
NEAYFT2NOSYSyi
as adjacent figure.

Where
X, Y. local axis of plate element
1, 2 reinforcement direction

RA NI5K® taked y /

/) 3

h: angle between locatdirection and reinforcement

direction 1

. . angle between reinforcement direction 1 and

reinforcement direction 2

Mibas
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Firstly, internal forces (mxx, myy and mxy) are transformed into theaordinate system.

My +Myyy Moy — My,
my= ok 2 cos 2a + my., sin2a
a 2 2 Xy
My +m,, m,—mg ;
my = o Z cos2a — my, sin 2a
2 2 XY
My, — My,
mg, = — > % sin 2a + M, cos 2a

Then, WoodArmer moments are calculated as follows:

[Bottom Rebar]
cos g 1—-Zcosg
=M, —m mn
Muds . ®] +cosg " sing
=m +m
Mudz 1 +cosg b ing
When m,,44<0 and 111,,4,>0,
Mygy =0

MMy — Mgy,

udz = 0, 7 =
Mugz = max | mg(sing)? + mylcosg) * —mg, sin Eqp}

[Top Rebar]
, . cos @ 1+Z2Zcosg
My =My +my————— — Mgy ——————
ud1 @ ®1 _cosg 2 cing
, 1 1
m' g = my——— —m,
ud2 b1 —cose b Sing

When m',z4>0 and m', 320,
U —
M oygy =0
MgMy — My,

m', .2 = min {0, — = -
ud? { mg(sin @)® +my{cos@)® — mg,sin 2¢

When m,4,>0 and m,,4,<0,
o = max{0,m _mib} When m',z,<0 and m', 450,
udl — g =
Myyn = 0 b miudl = min {Ulma_ T}‘lﬂ:}
m' gz =0
When m,,44<0 and 1m,,4,<0,
Myg1 =0 When m', 4,0 and m', 450,
Mygz =0 m'ygy =0
m'ygz =
IMIIDAS 52164
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Flexural design report, table and update rebar

DesignResult _ _
Design> Meshed Slab/Wall Design >

Detailed calculationresults are providedin the Slab Flexural Design
detail report.
Design Result: |
De=ign Force |
DesignForce
Ilpdate Rebar |
Wood Armer moments are provided for a
specified load case/combinationin a spread ~ Detail report
. . . |7 MIAS Yo Editor - (Untied ves] ==
sheet format. When All Combination is =[G = v wes e - X
DEHSRE W 5 AR B R
I ]
selected, the most unfavorable Wood-Armer i o i w1 few 7 :
momentsare displayedwith the corresponding TTICTIT S BEton wasol FEST BaTh B o1 T w008

load combinationfor eachplate element ERBe T

It atedl von of Paramsisrs
-+

Elom W 1676

LB Mo 1

Werials for = 30000, 0000 1P
fy = 5% 0000 Py

Thickness 0, 2000

Covering B = 0000w

000 »

Update Rebar

=. Informat ion of Design
prmas o 112 (fer Fminforcesert |
(7] - t

Reinforcementesultingfrom flexuraldesignare

automaticallyupdated

L 0,004 a"L/n { 0.00N4 w"3/n )
WEd 81,7038 iv-»
R - ™ 29 ks
oM =mEd/ /MM 1,278 » 10D Ml Aceptadle
=
L)
Iauyf ey, Cul
Meshed Slab Design Force table Update Rebar
:—’5‘ M0 Ve TI8 “ieshed Stab Design force | =1 Reba Dakn =
=] Methed Siah
ﬂ 51 e P1AE100F1 3000 - p PS030
ﬂ 52 ke P11 50P10E300 - x P22 5P DR
N B 534 PI2RISIFIZEIS0 - ¢ FIOEEILFIZRI00
] wmecimr  tom| ;2 ®N ok »m  e=  om  om) ] 546 PIOIDDPIZE100-§ PIZGIHLPIZEIN
| Mmecicmr  wa %m mae o9 e wrs om om B 55k PIAEISHPT 23400 - PIOGEEILP 22100
199 clomr 1519 1418 1850 28 a0 0b0’ 000 1850
] hmoecer  1sws  ames  vex 6@ o 0w s ez 5] 566 PIAZI0DFINEND - ¢ PIGSILPIOE3)
| VimBetcar erse 1985 653 £ o om @6 ETS S ﬁ 57 ke PIBEANPT 38400 - ¢ FIZE1SLFI0RAN
190 clem (1 ads A 2| am ao 208 74|
Tl tm0cicmr  mw2 es78 28 ad@ A0ss 10 o o, ] 5B PIARISUPI2R400 - PIEGIINPIAEIS]
|| ms0cicar 4] N “m 3 Hoe 827 om. om. [ 585 PIDEINFIZEIS0 - ¢ FIOEAILFIZR1S]
1m0 clcm 14357 asor  e7 1174 250 6401 o0 000
[STE 1\ woed Asmar /£ B ] 510 b PIOEBIMFIOENN -y PIRIDLPIGEID
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Slab Rebars for checking

Rebarfor slaband wall checkingcanbe assignedand replacedin this dialog Rebardirectionis

specifiedin the Subdomaindialog

Design> Meshed Slab/Wall DesignS{ab/Wall Rebars for Checking

Slab/Wall Rebars for Checking Slab/Mat
Member Type _
{* Slabfmat " wall Type Mame ! 51 Dir.2
Element List : |35 363to365 3700372 1261k01263 1286t01 269
Mame Slab/Mat
51 Dir. 1 ) Dir 1
gg Tep : |diz  ~|@ 0 | A
S4 Bottom: |diz  w|@ 10 | 18
55
z dr: J0.03 dg: |05 m ar
o) [ Or1)
Dir, 2 N W '
dB - - -
Top @ |diz  ~|@ 10 | Orz) [l==——=—=l1 %,
Bottom: |d12  w|@ [0 ]
dr: |0.03 dg: [0.05  m
| el = 2]
L - £ Member T |5Ia|:. ﬂ
Add/Replace | Delete | Close | Rebar Dir, fCCW)
Dit. 1:Anale fram Global ¥ 135 | [deal
Cir.Z:Anale fram Dir. 1 135 = | [deq]
[v Use Maodel Thickness
Elernent Lisk
3350374
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Smoothing

For practical design,smooth moment distributions
are preferred By selectingthe smoothing option,
the program can considerthe smooth moment in

slabdesign

(* Elermnent (" Awg. Nodal

Element Designresults are displayedusing the internal
forcescalculatedat eachnodeof elements (no smoothing)
Avg Nodal Designresultsare displayedusingthe average
internal nodal forces of the contiguouselements sharing
the commonnodes

{« Element '-.-'-.-'iu:lthl

Element Designresultsare producedfor momentsat each
node of slabelements (no smoothing)

Width: Designresult of slab elements at each node is
producedusingthe averageof the bendingmomentsof the
contiguousslabelementswith the specifiedwidth.

Gen 2010 (v1.1) Release Note

Design> Meshed Slab/Wall Design >
Slab Flexural Design

[w Flexural Checking

{* Element " Awg. Modal

f* Element " width
(" Top (" Botkom  {+ Baoth

f* Dir. 1 " Dir, 2

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

Average Nodal and Width smoothing

=

Avg. Nodal of EN33
(EN12+EN21+EN33+EN44)/4

Width 2m of EN33
(EN33+EN34+EN43+EN44)/4

(Example)Designforce for Node EN21

selectedasAngle2 for Width smoothingdirection.)

(1) Element+Element EN21
(2) Avg Nodal+Element (ENL2+EN21+ENB3+EN!I4)/4

In one plate element, 4 internal forcesexist Forthe element e : .
E2, memberforcesexistat the node EN21, EN22, EN23 and | | kvt wid ) | lew
EN24. Followingequationsshow how the smoothingoption it 4 B —
works for the node EN21. (Assumethat rebar direction is ‘

(3) Element+Width 2m:  (ENL1+ENL2+EN21+EN22)/4
(4) Avg Nodal+Width 2m: {{ENL1I+ENB4+EN2+EN83)/4 + (ENL2+EN21+ENB3+ENI4)/ 4
+(EN22+ EN43+ EN61+EN64)/4 1/ 3

EN73)]

‘
EN83| ENS 2aa £rida ENAD

EN82] END EN3T,

Mibas
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Gen 201/®Enhancements in design part

One-Way Flexural Design

Producethe slab designresults of the floor slab
elementsalong a cutting line. In one-way flexural
design,Wood-Armermomentsperpendicularto the

cuttingline are applied

i~ Rebar
 As_req (mo2im)
{* Rho_req

"~ Resistance Ratio

" wWood Armer Moment

v One-Way Flexural Design

—Element Edge

Rebardimensionwith spacingRequiredrebar area,
P gR 9 s Both " Left " Right
required rebar ratio and resistance ration is
displayedn contours
T
p 4
F\
(-:. ) gy, =y, +ing,; u: i ( Lizwe Intespolatton)
A= 17 L+,
A M \\ |L &
/ - P Mgy . LT
W > :
\ L4 #/ 5
: Apiglel -:
I :
) i
>< M :' L ¥
_."" Moz =Myt '-:“,:‘.\| - =] \ Lene Interpolatianm)
v Lvly
L I
TA_ L " .F »-
P
L":. \‘. .‘“—~ -:'-.“.'ig.- = ‘.’.
= - B
| e St Sl "
= [ il
f“'i _::'_:_
I 4 — N .‘ =
= 5 = - B @
- L
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. Design> Meshed Slab/Wall Design >
Slab Shear Design Slab Shear Checking
Producethe punchingshear checkresults at the

. ) |S|a|:| Shear Checking j J
critical perimeter of slab supports or the loaded
. Load Combinations
points of concentratedloadsandthe one-way shear
|ALL COMBINATION i
checkresults along the userdefined ShearCheck
) [v Punching Shear Check, El
Hnes s
C Punching shear calculation { Stress
-
V_Ed <V_Rd,c : section is safe in punching shear )
V_Ed >V_Rd,c : provide shear reinforcement. _
Aswist = (v_E@.75*v_Rd_c)*(ul*d) / (1.5*d*fwd er) Type of Display
[ J v Legend J
[v Walues J

AMaximum shear stress calculation

Detail report

s L O P T ) W oEd
:'." Y B Bvier

THESRD wm = AN L R A3

Case 1.+ stress  Vq: plate stressfrom analysis

Shearstressaverageby Element

averageby Side

Shear stress at the critical perimete

Shear stress
. i for each side

=3
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V

— Ed
Case 2. {+ Force Veg = h—=

ud

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

The maximum shear force is calculated by multiplying V_Ed with shear enhancement factor
i ® ¢KS @lIftdzS 2F I A& RAFFSNBy

o Meg
+ K —=2

Internal rectangular Columiniaxial
bending

T2NJ RAFTFSNB

U,

Internal rectangular Column biaxial bendin

\\5.) "l5)
Rectangular Edge Colunaxis of bending

parallel to slab edgeeccentricity is | £ = —
towardsinterior.

Rectangular Edge Colunaxis of bending

= y Mey L
parallel to slab edgeeccentricity is | & =1+ k- =
towardsexterior.

Rectangular Edge Column: bending about]

u u
both the axes eccentricity B=—Lt + K—-

epm
) ) Uy W,
perpendicular to slab edge is
towardsinterior.

k= determined from Table 6.1 with the ratio
YOMk OHQ NBLEI OSR

0é
W, - g, c,C.+4c,d+8d° + e
Rectangular Edge Column: bending about] s 2
- ¥ 1+ &k =28 1
both the axes eccentricity £ S e
perpendicular to slab edge is W, =5l 4 ce, + dc.d + 160 + 2xde,
towardsexterior. -
Rectangular Corner Column, eccentricity i y
towardsinterior T,
Rectangular Corner Column, eccentricity i et i Mea |t
towardsexterior Vg W,
W, = %~ + ©,C2 + 4c.d 160" + Z2dc
Interior Circular column °
£ 1 0.6 —
D - 49
Circular edge or corner column No information in the code.

Mibas
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Slab Serviceability Checking

StressChecking

Both compressivestressin concreteand tensile stress
in reinforcementis checkedwith the stresslimitation

specifiedin ServiceabilityParameterslialog

When plate force exceeds cracked moment, the

program can automatically consider the cracked
sectionin stresschecking

CrackControl

Crackwidth, minimumrebar areato control the crack,
maximumbar spacingand maximumbar diameter for

crack can be checkedin contour as well as detailed
report.

Deflection

Deflection for un-cracked section can be calculated
considering longterm deflection due to creep

Deflectionfor crackedsection can be providedin the

upcomingversion

i,

071 MR

Gen 2010 (v1.1) Release Note

Design> Meshed Slab/Wall Design >
Slab Serviceability Checking

Stress Checking

f# Stress Checking
" Crack contral
(" Deflection

(* Concrete

(" Reinforcement

Crack Control

" Deflection

(* Crack Width " Min As
" Rebar 3pacing ¢ Rebar Dia

Deflection

(™ Stress Checking
" Crack conkrol

+ Deflection

™ Uncracked -

f* Creep (phi .5 ]

Design> Meshed Slab/Wall Design >
Serviceability Parameters

Stress Parameters

ki 0.5 (] 0.45
k3 0.7 k4: 0.9

Crack Control

-
—

[ Frequent
]

[v Quasi-permanent

Lirnit: : |703 mm

Quasi-permanent Deflection Ctrl
~ L{s00

* L}250
" User: L/

—

Charackeristic Deflection Conkral

Limit : L 250
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Wall Design

Wall design results are provided

report and designforce table. Also concrete stress,

" . Canbe checkeadwith Af .

in contour, detail

Followingresultsare providedfrom wall design

Rebarspacingand diameter

Requiredrebar area& Requiredrebarratio

Resistanceatio

Gen 2010 (v1.1) Release Note

Design> Meshed Slab/Wall Design >
Wall Design

{* Element (" Avg, Modal

{(* Element ©° Width

{* Horizonkal " Wertical

(" Sig_cd (concreke)

Type of Display
[w Conkour J [v Legend J
[ Malues J

" Rebar
(" As_req
f* Rhao_req

" Resistance Ratio

(m*2m

Design Resul: |

Design Force |

IIpdate Rebar |

Meshed Wall Design Force table Detail report
- —
4 [ model View/ﬁ Meshed Wall Design Force ] ‘é‘::'“:'_'":”'_‘_"':'t':‘"" = "3
Tl fiely Sig_cd DIUSRS "R AL IR JLES
Elem | Mode LCE (kN LCE (KN LCE NI e 2
Co T =
29457 29644 cLCE13 61415 cLcBiZ 173 68 cLCEA 78343
29457 29643 cLCE13 £95.84 cLCES 84 31 cLCEA 431 81 b 4 b
29455 18371 cLCES £81.53 cLCBI3 0.00 cLCEI3 396435 e 18
29455 29697 cLCBI 109805 cLCES 64902 cLCBa 2321 3
29455 29695 clCE1Z 171788 clCHIZ  1706.04 cLCEID 345656
29483 7716 cLCBI 180311 cLCEg 0.00 cLCE13  E12688 -
29480 29809 cLCEg 11367 cLCEg 167 .07 cLCEA 881 52 : e
29480 29602 cLCE10 61 44 cLCBI3 18238 cLCEA 740.44 ;
29480 29682 cLCEg 27.50 cLCBI3 202 44 cLCEA 38667 - .
29480 29504 cLCED 154 64 cLCES 7082 cLCEA 72514 . 0
29480 29657 cLCE13 9087 cLCEIO 25256 cLCBE  1147.23 3 .
29480 29644 cLCE13 E14.15 cLCBiZ 17365 cLCEA 78343 5
29480 29696 cLCER 47419 LG 88 67 cLCEA 751.04 z
29480 29667 cLCEG 60274 cLCES 11893 cLCB3 135057 : e 2
L \Meshed ‘Wall Design che;( | b ot o
R
raat - it .
-
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3. Improvements in Rebar Input Dialog

Rebarinput dialog hasbeenimproved for better usability Main rebar and stirrup for i-end,
middle and j-end can be simply assignedand modified in the dialog Assignedebar data is

displayedn workstree. Rebarcanbe assignedy Drag&Drogrom the tree menu.

Design> Concrete Design Parameteitodify Beam/Column/Brace/Wall Rebar Data

Modify Column Rebar Data
SECT | Iame | EBar | [~ Create Sub Section E Febar Dt
101 1 In — — - ehar Lata
102 C1 I =
103 C1 I: IMernber List E Colurnn
111 1A I G- .
e I TE [ EH 101 186032 D1R@170-170]
113 Cla In E 102 [16-5-0322 D1 6E170-170)
201 > n m Colunn/Brace Property E 103 [14-4D32 D1 6@150-150)
202 Z I i 3
203 cz I: ) ryde do
o3& In % B 111 (104032 D16@170-170]
W@ o In ! HH 112 (10-4-D32 D16@E1 70-170) =
o1 4 In L B 113 (10-4-D32 D16E1 70-170] 5
402 4 I
a0z 4 n | HH 201 (14-5D32 D16@150-150] -
E 202 (145032 D1EEE0150) o
g 203 (144032 D16@160-150) ©
Be
B 301 (145032 016@iTo17n O
Rehar Data HH 302 (14-5-D32 D16E1 70-170)
Main e R HH 203 (12-4D32 D16@E150-150)
v 4 E 4071 [14-5-D32 D1 6E170-17)
R Ml P I B 402 (145032 D16@1 70-1f0)
e PSR v i D16 j @ 170 HH 403 (12-4-D32 D16@1 70- 70
Concrete Face ta Center of Rebar{dd) : 0.0762 o v
Tvpe af Hoop Rebar : i Ties f» Spirals
Mumber of Rebars of Beam-Column Joink L] 3: .
Elpetai Figure: 3: .4
Endi & 7) Center(M) 1% &
z z =T
i8-8
e
y y i
AddiReplace Delete Close
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