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Enhancements

APre/Post Processing
(1) Automeshing
(2) Definition of Domain/Swuaomain for slab and wall

design
(3) Addition of Create Converted Line Elements function

YdzOK Y2 NEB X

YR
AAnalysis 26
(1) Applying Plate and Solid Elements to Structural Masonry
Material

Addition of Time Dependent Material as per
Eurocode2:04
Addition of Time Dependent Material as per IRE2080

YdzOK Y2 NE X

()

3
Iy R
44

ADesign

(1) Addition of Capacity Design as per NTC2008 and
Eurocode&81:2004
(2) Addition of Slab/Wall Design as per Eurocode2 2004

(3) Improvements in Rebar Input Dialog box
YR YdzOK Y2 NB X

=
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C List of Detailed Enhancements in Pre & Post Processir

(1) Automeshing
(2) Definition of Domain/Suldomain for slab and wall design
(3) Addition of Create Converted Line Elements function
(4) Assigningvind andseismic loads on a structure with meshed slabs
(5) Enhanced Beam Wizard
(6) Addition ofcomposite sections
(7) Addition ofthe inverted Fshape beam
(8) Improvements in 1IS808ection DB
(9) Addition of Chinese sectiddB (GBrB05)
(10) Convertingnertial Forcesrom RS analysi® Nodal Loads
(11) Addition ofCutting Diagram Display for Plane Strain elements
(12) Display Stiffnessf Rigid Type Elastic Link in the Analysis Output File
(13) Shading for Solid and Planar Elements in Wireframe View
(14) Display element color by elemetyipe, materialtype, orsectiontype
(15) Enhanced Displayf Supports and Point Spring Supports
(16) Addition of an export to Exceptionin 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 existinglementnumbersin reverseorder
(21) Addition of the Preferencéor online help
(22) Addition of autegeneration of wind loads

accordingo the latest Korean BuildinGode (KBC2008)
(23) Additionof staticand dynamiseismic loads

accordingo the latest Korean Building Code (KBC2008)



Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note

1. Automeshing

Meshgenerationfeature hasbeennewly implementedfor slabandwall members Generated

meshelementsare fully compatiblewith analysisand designfeatures Automeshconsidering

interior nodes,elements,andopeningss available

Automesh and Mapmesh

Usingthe Auto-meshPlanarArea
function, we can generate
meshes on areas of various
shapes In order to specify the
area, select the corresponding
Nodes,Line elements,or Planar
elements

Using the Map-mesh 4-Node
Area function, we can generate
regularmeshshapedor anyarea
of 4-nodes We can specifythe
numberof divisionsfor the Xand

Y-axisseparately

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

Mesh | Mesh |
|.|'-\uto—mesh Planar Area j J |Map—mesh 4-hode Area ﬂ J
Mesher Cormer Nodes  [2022, 41, 42, 2018
Method Modes -
Parameters
|61, &6, 2306, 56, 61 1-2 Dit, 1-4 Dir,
ivisi (= 20
Type Cuad+Triangle - DS
. Bias Ratio 1 1
[ Mesh Inner Domain
[v Include Interior Modes Mesh Type

(* Auto ¢ User " Triangle {* Cuadrilateral
[v Include Interior Lines Py

(« Auto O User Element Tvpe Flate - J
Iv Include Boundary Connectivicy TMaterial 3 3C3I/m T J
Thickness |3 3:0.2500 - J

IMesh Size:
(+ Length  Div, |1 i Camain

Mame F1| J
Properky

Element Typs Plate :" J [” Delete Boundary Line Elem.
Material 3 3 C35 - J |+ Subdivide Boundary Line Elem.

Thickness 3 [3i0.2500 =] ... Close
Dramain
Mame |F1 J

| Delete Boundary Line Elem.

Iv Subdivide Boundary Line Elem.

Apply Close

Automesh Map-meshof 4-Node

4/68



Gen 201 @re/Post Processing Enhancements

Mesh Inner Domain option

Checkon the Mesh Inner Domainoption
to generate meshes in the interior
openings Whenthis option is checkedoff,
the programautomaticallyrecognizeghe
enclosedareas,and mesh elements are
not generatedin the correspondingareas
Mesh Inner Domain is checked off as
default

Include Interior Nodes/Lines option

Check on Include Interior Nodes/Lines
option to considernodes or lines when
generating meshes In order to specify
nodes and lines, auto and user defined
methodsare available

Include Interior Nodes/Linesoption can

consider beam, planer, and solid
elements
Boundary Connectivity

Boundaryconnectivityfor adjacentareas
Is automatically considered If the user
doesnot want to considerthe boundary
connectivity, the user can check off the
Include Boundary Connectivity option.
Thisoption is checkedon asdefault

Ofea

Gen 2010 (v1.1) Release Note
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Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note

Delete Boundary Line Element

Check on the Delete Boundary Line [ ?

Elementoption to delete line elements ,
Meshing

when generating meshes When this —>

option is checkedoff and the Subdivide

SourcelineElementoption is checkedon, o o

line elementswill be divided relevant to

the meshsize

Subdivide Boundary Line Element

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

boundary line elements are divided . -
. .. . Meshing
relevant to the mesh size Divided line > . .

elementsare assignedasone memberfor " -

design

This option is activated when Delete

Sourcd.ineElementoption is checkedoff.

Redistributepressure loads

When mesh elements are generated,

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

MipAS — 6/68
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Automesh and design procedure

MipAS
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Gen 201 @re/Post Processing Enhancements

Gen 2010 (v1.1) Release Note

2. Definition ofDomain/Subdomainfor slab and wall design

Thedomainis automaticallydefined when generatingmeshes Elementswhich are defined as

onedomaincanhavethe identicalelementtype, materialproperty,andthickness

One domain consistsof several sub-domains representingeach slab span For each sub

domain,we canspecifythe rebardirectionfor slabdesign

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

[ Detine Donsain

{Maze vl o
‘;3: f _vj s
3 ozw e

Rebar direction
Dir.1: Angle ofrebar from Global >axis
Dir.2 Angle of rebafrom Dir.1

[ Detine Sub Domain & ‘

Damain
Neme 1 ~)

Elermant Type Fate

Material <35

Thidowess 0.2500

Sub-Doman

fiame 1]

Matrber Type [E !
|- Rstermeieow)

| D liandefromGondy [0 <] fdeal !

| rzsndefromoet [0 v]fdea),

W Uss Modsd Theckness

Elament List

230 246 366 373 374 407 945 6 1265 1290 |

Add Moy | Delate
Nare type | Angle | Bemerks s
11 S 0490
(2) St 0493 3o,
[3) Sab 0+90 3TSto...
(43 SHab 0+50 41%0...
&3] Hab 0+30 4%,
[4) Hab 0+90 &8,
) A 0+%0 S0ito.
3] S 0+00 S4ito,
&) b 0490 59Mo.., \»
< >
Oass |

Display subdomain angle

Ofea
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Gen ZO]J@re/Post Processing Enhancements Gen 2010 (v1.1) Release Note
3. Addition of Create Converted Line Elements function

Generate line beam elements on toetline of the planar elements. Whe@Greate only on
Periphery Regioaption is checked on, beam elements are generated orotitermostlines

only. This function is useful creatingline 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 ischecked on

cEofea
Mipas iy 9/68



Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note
4. Assigning wind and seismic loads on a structure with meshed slabs

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

floor diaphragmwasnot considered.

Model > Building >*ontrol Data

[v Consider \Wind and Seismic Loads For Flexible Floors

Wind Load

Concentrated Load Torsion
] ] ] ] ] ] ] 1 ] ] 1 1 ] ] 1 1
AR s N u I B om w BmM
SRR RRR RR R S
Pof © 1 1 Pz 0 Psy :DT: b iPs I N

T T T T S S S A S R S l““.:\ P ‘ . )
mEliE e B LR - &l
J\ : | | : : | [ : : [ : 1 : [ - - |‘N‘-“'1.
P4 i | | ip2 i 1 1 ip3i 1 qui i 1 Ps ri -”f" -'" , ““ ““"‘._

S T O B N O ST {‘
** p :
p1| I 1 1 |p2| 1 1 |p3| 1 'pdl I 1 |p5
| Evenly Divided |
| ' .]

P

Seismic Load

Concentrated Load Torsion 'i i

b4
o
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Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note
5. EnhancedBeam Wizard

Spanoriented input type for Beam Wizalths beemewly 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 : = |
Section |1 |1: HEAESD j J » aterial | |1 C25/30 J J
| |

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

MiDAS s 11/68
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6. Addition of compositesections

Gen 2010 (v1.1) Release Note

Thecompositesectiontab regardingthe sectionvariation before and after compositeactions

hasbeennewlyadded Compositesectionprovidesthe followingthree sectiontypes

SteelBox:Structural steel Box Girder

Steel-I: Structural Steel | Shape Girder

User:Section properties defined @sD Sy S NI fin the V&g fa? y ¢

Model > Properties Section

Tables >Structure Tables > PropertieSection

Section Data

section I |1 Mame

N Girder
Slab

Hu
Bl

Eft
tF1

M1
Hri
trl

Section Tvpe

Slab width

Girder

Material

DBjuser | vale | SRC | Combined | Tapered Composite |

|Box

|SteeI-Box j
125 m
chum o= cc e om

[2.1 tw o |.01

[2.5 B2 2.5

[.1 Bfz .1

[.o1 tFz .01

|5 = w2 |2 =
[.15 Hrz |15

[.o14 trz  |.014

2 2 2 =2

2 =2

Select Material from DE ... |

Ps

Offset :  Center-Center

Change Offset ...

Es [ Ec 10,0661 Ds | Dc

Iv Mulkiple Madulus of Elasticity

EsfEc {Lang Term)
Es/Ec (Shrinkage)

327168

R e

13.2
16.5

¥ Consider Shear Defarmation.

Shows Calculation Results. . |

OF | Cancel Apply

Ec

o1t

Ef1 B

—————i—
—————————

Hri

HrzTW 1 [0 [
———

[ T
Bfz B

SteelBox type

Ec

Ef1 [Hh
tf1

tfz

ol Lt

e=———————=if)

Hh

= tfe

Steell

type

- fea
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7. Addition ofthe inverted T-shape beam

Gen 2010 (v1.1) Release Note

Generatethe strip foundationsusing the upsidedown T-shapebeam Both the inverted T-

shapeand L-shape sectionscan be generated Thesesection are useful in generatingstrip

foundations of a building The designfeature for the upside down T-shape beam will be

implementedin the upcomingversion

Model > Properties Section

Tables >Structure Tables > PropertieSection

=

| Section Data

Contired | Tapmed | Congeosto

.L Linede Cown 1 Secten -

DBLse | yahe | S8C

Sechon® |1

Towne |

W Corgier Shew Deformmation

Offast | Covtter Carder

Change Offaet . |

Show Cakeuladion ks, lorxet

J ==

Upsidedown T-shape section

| Section Dhata

DELser [yshn | SRC | Combined | Tagerad | Conposta |

Sector/ 10 B (tise-ow -Sectie -

ne & Usey oo

¥ Coneder Pew Deformston

Offest | - Corter Cortn
Change Offat .,

Caresel o |

L-shape section

Show Cakouison Rests

o,
4":0/ o’

fea
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Gen 201 @re/Post Processing Enhancements

8. Improvements inS808section DB

In 1SB08 section DB, H-Section and Channel
now reflectd Nd&lue

Also,T-Sectionhasbeennewlyaddedin IS308.

9. Addition of Chinese section DB
(GBYBO05)

ChinesesectionDB(GBYB5) hasbeennewly
added The following section shapes are
availablebasedon GBYRS:

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

Pipe, Double angle, Double channel, Cold

Gen 2010 (v1.1) Release Note

Model > Properties Section

Tables >Structure Tables > PropertieSection

S tan Data % ||
DAY Lyvahe | B¢ | Conbiond | Tagerss | Congoste |
et A I 1.5
I-Secten b
= - [
S Wiree ‘mm -
-
W
L
i
il
{5
"
"
7
v Convtm Sesr Deforowwx
Oftest | Contes Coty
(harge Offse
Shww Coutaten Panss | o [ Caresl A

Sectiom Dt

etk Marn WL

v Comeie “how Deforvmtan

formed channel
- fea
Mibas
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Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note
10. Convertinglnertial Forcedrom RS analysit NodallLoads

Inertial forcesresulting from responsespectrumanalysiscan be convertedto nodal loadsin
the specifiedload case Theprocedureis asfollows:
i Inthed b 2 Résiltsof w { téble, right-clickandselectd / 2 y @3 SddalLoadé
¢ Inthed / 2 Y@ Radadl[ 2 | dRiUbgbox,selectthe desiredRSoadcaseandMode.
Thed / 2 Y 6 xomBdReéntof Mode representsmodalcombinationresults

£ Selector createloadcaseto generatethe nodalloads

Results > Result TablesNadal Results of RS

TR wooivws 8 Result-(Nodal Reslts of RS] |
™ v rz e v Mz
Lowd Caze | Modo | Node | o l (1) | ™ l () I (eNm) | o)

X V 2 CXTY (7 00000 00000 00000 0.0000
RX ' 3 9138 00053 00000 0000 90000 00000
R s 4 01747 008 0.0000 0000 10020 0.0000
RX 1 5 02470 0% 0,000 0000 00000 0.0000
X t 5 ass42. 01941 00000 00000 00000 0.0000
X ' 7. osma oo 00000 00100 0000 00000
sl : L3 B B ooy 00000 00050 06000
RX 1 a 03158 jqﬁ i3 0000 00000 0.0000
RX 1 10 oson. | M Fod.. QoF  FOIK0S 0.0000 0.0000
RX 1 " oare | i 00000 00000 00000
RX 1 12 Q4107 | § Sortig Dk, 00000 0.0006 0.0000
X ' 13 03658, | | sty Crodo. a0m0- 000 0.0000
X ' " o7 ! 0000 00000 00000
RX ' 15 oanz | SRR 00000 00000 00000
A% ' 5 o5t : 00000 Q000 0.0000
) i | fctwate Records. . 3! Lo e rasae
st s : ! 20000 0000 0.0000
RX 1 o Export bo Excal,, 00000 00000 00000
AX t Convert toNoddl Load,,. | 00000 0,000
=,“:-: \ T APART — 0000 000 000
X 00140

m.

2 gv N -n. nn«n 0 e
,Cnnvert to Nodal Load

- Convett to Modal Load

ELLLLLL LA CTTTCT LT

| Node |2t034 360156 160k0179 193055 3hy
| Spectrum Load Cases | Mode
[wIRx (RS) [vMode 1
IRy {RS) [Mode 2
[Mode 3
[rMode 4
h“ochl [[Mode 5
[Mode &
[Mode 7
[Mode &
[Mode 9
[rMode 10
[Made 11 [
—Load Case Mame
Jud g
v
oK I Cancel | Apply | <) >
Clowe
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11. Addition of Cutting Diagram Display for Plane Strain elements

Cuttingdiagramcannow be displayed
for plane strain elements In the old
version, this feature was availablefor
plate elementsonly.

Display cutting diagram for 2-D

structureswhich consistof planestrain

elements such as dams, breakwaters,

tunnels andretainingwalls

Results > Stresse$tane Strain Stresses

[v Cutting Diagrarn _|

Cutting Diagram o

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 Stiffnessf Rigid Type Elastic Link in the Analysis Output File

Stiffnessof rigid type elasticlink is 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

G ofea
MiDAS ..
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13. Shading for Solid and Planar Elements in Wireframe View

Shadingoption for solid and planer elementshas been newly implemented With this option,

the usercanadjustthe transparencyevelof the shadingdisplay

View >Display Option

Fant ] Color ] Print Calor ] Sige  Draw

Select Ihem Option Yalue

Elerment Calor
Hidden Option {Model) v Shading for Solid and
Hidden Option {Undeformed Shape) Flapar_Elerent:
‘Wireframe Option
Snap,l'SeIIect Cption Blending: {* Yes { Mo
Prink Color Option

Inactivated Object Fackor : — \|— 0.30
Beamy'all Ciagram
SRC}Composition Line Width
Dyynarmic Label

Floor Load Color

Elerment Line Width

Shading

Default Item Default Al

14. Display element color by elemengpe, material type, or sectiontype

Randomelement color can be automaticallyassignedcorrespondingo the type of element,

material,or section
View >Display Option
Option Yalue Option Yalue
Draw tab Draw fs Color tab
" Global Calar Color: [ |-
For pregenerated C Element Type Color For newly created
elements, assigm £ Material Color elements, assigma lobal Option
randomelement = Section | randomelement set Background Black |
COIOI‘ fOI‘ a Thickness Color n COIOrtO eaCh Of the Set Background White |
particular property Pl | properties by ot | swe |
by clicking the bl clickingon the
[Random Color] 4! & Random | pefautal_|
bUtton' / 2 t ®nbh IMat, Sect, Thick Color
araE T Defaul Al |~ Assign Random Color

cEofea
Mipas iy 17/ 68
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Gen 2010 (v1.1) Release Note

15. Enhancedisplay of Supports and Point Spring Supports

A new feature that displaysthe Supportsand Point SpringSupports offering an intuitive way

of identifyingboundaryconditions

View > Display Boundary

Model > Boundaries Define Constraint Label Direction

Display

X

Load I Wigw | Design
Mode | Element I Property Boundary | 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
[ Elastic Link.
[CJElastic Link Local Axis
[IElastic Link, Tvpe

[ P AR [

[IElastic Link Mumber M

[~ Display by Group
[ Display by Selection
[ Hidden Labels

| -]

v Display by Member

-
""""""""

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

-,

Gen 2010

) GSofea
MiDAS ,.E...
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Gen 201 @re/Post Processing Enhancements

16. Addition of an export to Excalption in result tables

Gen 2010 (v1.1) Release Note

A new feature that canexport result tablesto an ExcelSpreadsheet All valuesaswell astable

titles are exported to the spreadsheet This feature is available for all the pre and post

processindables

Results >Result Tables

2 .- 2 e s
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17. Save an image in jpg format

Graphicalimageof the Model Window can
be savedin jpg format aswell as AutoCAD

DXFBMP,or EMFormats.

Cgpfea
U o

MipAS

File > Graphic files 3PG files

Emp Files [*.bmp]
Jpg Files [“pg]
Draf Files [*.d=f]
Dwig Files (7. dwag]
All Files %)

Save s 23
Save in:lE} test j & = E-
File namne: I Save I
Save aztype: |Jpg Files [*jpg) ;I Cancel |
Em Files (-] — |
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Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note

18. Export frame model to solid/plate model

TendonProfilesaswell asconcretegirdercanbe exportedto midasFEAfor detailedanalysis
Theoptionto exportframe modelto plate modelin midasFEAhasbeennewlyimplemented
The user can easilygeneratethe solid/plate model with tendons, which will be analyzedin

midasFEA

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

[midasGen:line beam model]

[midas FEA: Solid model]

MipAs . . 20/ 68



Gen 201 @re/Post Processing Enhancements

19. Addition of Sort Groups by Nanfeature

Gen 2010 (v1.1) Release Note

Automaticallyarrangethe list of groupsin alphabeticalorder, or manuallychangethe order of

the groupsasdesired

Thisfeature helpsthe userto quicklyorganizeand better understandthe group data especially

for the constructionstageanalysis

Model > Group Pefine Structure (Boundary / load / Tendon) Group

Define Structure Group ? G . i
& 35 Group In the old version, if a
- ﬂ Stucture Group : 10 , A ,
Meme :  [sthf-1 B 15t [ Node=0 ; Element=553 ] structure groupa { S
Sufix [ B 2nd 1l [ Node=0; Element=133 ] isnewly created, it
EF %d [ Mode=0 ; Elemert=139] would be placedﬁt the
( Exemplle 1§15 7/lim &by 2 B 4th fl [ Node=0 ; Element=139 ] :
Rl = bottom of the group list.
18 1z ¢ i & Bth fl [ Mode=0 ; Element=165 ]
o ot R Column [ Mode=0 ; Element=360 ]
E;d fl MMave up L & "Wall [ Node=0 ; Element=1E8 |
Frd fl Delete @ Foundation [ Made=0 ; Element=892 |
;EE Iﬁ: Delete Inv &R retairing wall [ Node=0 : Element=182
Calumn &R Sth 1 [ Node=0 ; Element=0 ]
retaining wall % Load Group : 0
Sth fl-1 #=% Tendon Group : 0
Old version
= : 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 ]
In Gen 2010 the user (R ‘wiall [ Nade=0 : Element=168 |
can change the group @ Fc-ulnuflatic-n[Node=U;EIement=898]
@ retaining wall [ Hode=0 ; Element=182
order relevant to the r Boundary Group: 0
. + Load Group: 0
constructlonsequence sk Tendon Group: 0
_ e | Gen 2010
- cSofea
Mibas s 21/68



Gen 201 @re/Post Processing Enhancements Gen 2010 (v1.1) Release Note

20.Renumbering the existing element (node) numbersreverseorder

Renumbethe existingelement(node)numbersin reverseorder of 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

[
o
[y

201 301

202 302 402

=
o
w

\— [ O
[N
o
N
[ 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 5 6 7 8
Sorting Coordinates

|Cartesian Coordinate j 4 [m=————————- 9 reversed

10 order

Sorting Preference 3

Crrder Global Axis
11

15T
£ MD
3RD

12

Frame

InGen 2010(-)X, ¢)Y,and ¢)Z
directions are newly added.

Ofea
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21. Addition of the Preferencéor online help

Theusercanselecta LocalHelpor Web-basedHelpusingthe new preferencefeature.

Gen 2010 (v1.1) Release Note

Whend ! d.&all S f dplion is checked,a Localhelp file (midasGerchm) which hasbeen

installedonto the localcomputerisinvokedby pressingthe & & key.

The default is set to web-based Help, sinceit can be frequently updated with enhanced

contents

Tools > Preferencesh¥otice & Help

Preferences

X

=1 Ervironment [ﬂ
General
View v Show Motice

Data Tolerances | [~ Use Lacal Help

Property

Load

Resulks
Desi
iMokice & Help'

R R T
Goie —

| 2 . N eyt

el L

Graphics

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

|v Save Changes Upon OK

fens @ir 3 E &

s e spcre » —,-.-.u..; "~

[Web-based Help]

e

SSDfea

= &5
Mions .
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22. Addition of autegeneration of wind loads
according to the latest Korean Building Code (KBC2009)

Auto-generationof wind loadsaccordingo KBQ009hasbeennewlyimplemented

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
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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

Sfea

557--—-
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C List of Detailed Enhancements in Analysis

(1)
(2)
®3)
(4)

(®)
(6)
(7)
(8)
(9)

Applying Plate and Solid Elements to Structural Masonry Material
Addition of Time Dependent Material as per Eurocode2:04
Addition of Time Dependent Material as per IRC2080

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

Addition of distributed springs

Addition of Pile Spring Supports

Addition of MultiLinear Type Elastic Link

Nonlinear Point Spring Supports for Construction Stage Analysis

Accidental Eccentricity consideratior 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 didlog

(13) Improvements on the Eigenvalue analysis considering the

maximum number of frequencies

(14) Enhancegushover hinggroperties of FEMA type

(15) Bucklingloadconsideration irthe Pushover Yield Surface

(16) Improvements irinelastic Hinge Properties of SRC Beam member



Gen 201(Analysis Enhancements

Gen 2010 (v1.1) Release Note

1. Applying Plate and Solid Elements to Structural Masonry Material

Plate elements,4-nodestetra solid, and 6-nodeswedge solid elementscan be appliedto the

StructuralMasonrymaterialfor plasticanalysis

Model > Properties ®lastic Material

Add/Modify Plastic Material

—Plasticity Data

* Brick. Material

—Mame Model
Skrumas |: Masonty LI

Tresca
Von Mises
Mahr-Coularmb

T YMasonry
* Bed Joint Material Froperkies. .., '|
* Head Joink Material Propetties. .. |
* Geometry Propetties. .. |

"Material Coordinate System

Select Direction : IGInbaI Coord, ;I |

[ o 1]

Cancel | apply

3

T
'
1

| Y

e
b
i

2 I 1
Edet ]

Bidas Gen
F05T-PRICESIOR

l

[ F1N ITS/FAT STRS
‘ VECTOR DOTTON

|

3,3509
\ ViLe-pI1sECTION

|
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Gen 201(Analysis Enhancements Gen 2010 (v1.1) Release Note

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

Time DependentMaterial (Creep/ShrinkageCompressiveStrength and TendonLoss)as per

Eurocod@:04 hasbeennewlyimplemented

Model > Properties ¥ime Dependeniaterial (Creep/Shrinkage)
Model > Properties ¥ime Dependenyaterial (Comp. Strength)
Load >Prestresdoads >Tendon Property
Creep/Shrinkage
Add/Mo dify Time Dependent Material (Creep / Shrinkage) W
Mame : IECZ Code IEuropean LI—‘
| S Taww G ot Mataetal ¥ onctian L%
SR |
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. ;
A ne v "
Type of code : B “ ol d: =
" EM 1992-1 {General Structure) LA} 81 yiaedn "
LI} Take §I%a0e0n,
% EM 1992-2 (Cancrete Bridge) [~ Use of silica-fume — ::2 ::"m G LD ey Eh e e e o e ey e
|31 13238 3108605 - Tanw |y
PR . . ] : "ol LRl L it i
Ane of concrete at the beainning of shrinkane @ I :1 s =z
!
I Shaw Result, .. I Ok I Cancel || Apphy I
Compressive Strength Tendon Loss
LAty o Goundes el 0 g e B [SGH Y piepary %)
b S Faw Ggh Qodons. Tercke Type
Bz Y3 [ heskgose [ Yasbgus Voca sk frendon
o Terche: trom = [:.:;EE—G;T—'_-]
& Cae L " - Mederwd 3 1 C2 o A |
Tokel Terxdn tes Fane s w ol
wn@ PSR, g —
Gk Fowam = 2 Bekaugin Conffoent [ | o =
\”*.\i'-‘-?oti:l‘f'ﬂwsll \Biese Styeeatt) i1.0630te e 006 PR
Mose compatsin sasegth of Loncrene Curwaturs Pricten $ackor na
o P ol 2 s rkaciy 1) e —
- Wetdie Friction Facto 1 .ooce I
s Futrerd Catie Mt Viaardo f e
Comoest Trtoti| Ardheroge Sg{lvam »l [
fwmni0s - won | P = 1% Borced
trd | jow = I Unibonded
| Aad v Qe | o] comt | 2eeh |
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3. Update on TimeéDependent Material as per IRC:2800

Time Dependent Material (Creep/Shrinkage, CompresSikength,and Tendon Loss) as per
IRC18:2000as beemewly implemented.
/| NBSL) Fdzy OliA2y OFly o6S aK2gy | a DHIABBALOAE Wi

Model > Properties ¥ime Dependeniaterial (Creep/Shrinkage)
Model > Properties ¥ime DependeniMaterial (Comp Strength)
Load >Prestresdoads >Tendon Property

T
Add/Modify Time Dependent Material (Creep / Shrinkage)
Mame :  [IRC18-2000 Code: |MDIARC:1A-2000Y _ wl ‘ - :
[ o it e v voom W
—INDIA(IRC © 18-2000) | o Trpe G Cptione
-._ue«- - 17 waom log o Yoarm log s
Compressive strength of concrete at the age of 28 davs : |4D - ,:::::,‘, Py

&

St Ly f1o [ |
. o ) , e EEEEe e
Relative Humidity of ambient environment [40-99) : I?D erd towdea : ‘Li‘,“" Bev |,
L = el
Mokational size of member : I2 7 i ~1 il /f/

i) !
h=2*ac/u {Ac: Section Area, u : Perimeter in conkack with atmospher [ I3 v of
- 11508n 104 §end
e ] , ‘ 0 L T R
&ne of concrete at the beqinning of shrinkage : 7z r N T 15Tk Pl
/ a0 M |
[ 8 Sn 1dsee g
[ 3 Jan b
Ok |8 081 rariess PP VLB -
i dmest 2
| - | .
|-
Compressive Strength Tendon Loss
1Nty T D ptent Vot g Stromah U | Rasieaity Tondun Property %]
| e P h et ‘ Torden Type
| [ Rciemm [ I o g ol I~ Sty e Fande Navs farace,
== Tendos Tyos [trenm Pt Tanson) -
| * o ~ e " My i 1 510 =]
| it ! ! tord Terdon Aves panens w
de’f’ B 3 Nt Oarater = =
Coe 1 qu'tr V20000 _v] 4.4 v Antycsnon Coettiosne [:»n—'_-_‘ (ﬁ.
L= Lyf2ne1.3134 Nog) ) o rwis Shareth [Cseeavinn e
o Vit Rrengh [t 3650kee00s i
& o Sreath # 28 Deve ) 29 42 | ! Clrveture Prites Pactor h.)
~ I o f Woblsie Friction Fedt faoee I
- 5
Lo i / [ rarne Cable Mexart Macrdwr | rant
' Fochorege Sip(Draes ) Sord Ty
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4. Addition of the Time Dependent Material (Comp. Strength)
as per CEEIP(1978)
Time Dependent Material (Compressive Strength) as pesFIER978has beemewly
implemented. In the old version, only creep and shrinkage as pefFGEBI78) were
implemented. For the construction stage analysis, time dependent material as per CEB
FIP(1989¢annow be 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

eS0fea
s o U
Mipas o 30/68



Gen 201(Analysis Enhancements Gen 2010 (v1.1) Release Note
5. Addition of distributed springs

Distributed springs on the bearplate, and solidelements.
Generate surface springs to represent the stiffness of the soil.
Consider accurate boundary conditions when modeling members on etatgrade

Compressioronly spring can be considered.

Model > Boundaries Surface Spring Supports

jJ 4 ﬁ Hodel iew, 'ﬁ Result-[Reaction] !

|Surface Spring Supports

Reochonifras
Boundary Group Mame Bement Type (Min*)
|DeFauIt ﬂ J =AM Fru =
BEAM Froma
Surface Spring BEAM Frame
(" Convert to Nodal Spring BEAM Frame e Tosd P16 J13]
g Beam Frame 261 Dendiosdroct 116
. BEam Frame 261 Desdlond ool 14 - 6292270 5000053
{+ Distributed Zpring Frzre Yo :: M:: : b 3&‘@ :m:
BEAM Frame Dead - 7
BEAM Frome 751 Deadloadioot J13| - 29728500 0000297
BEAM Frama 261 Uve load P1 P2 119 - 25905900 0000259
[+ I\ PeactionGiceal) [ Reaciorilecd] ) ReactionfLocal-Surface Speing) /

[Reaction (LocaBurface Spring )tab]

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

C Difference between Convert to Nodal Spring and Distributed Spring

Element Selection
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.

Twpe : Planar(Face) hd

selection: {* Element

Face :

Convert to Nodal Distributed Spring
Spring (Winkler Spring)
Spring P Li i
prnaTIoRstEs Sprl_ng Nodes of elements Distributed on the elements
Tupe : inear | location
Modulus of Subgrade Reaction Unit .Of kN Beam: kN(kN/M)
e reaction Planar or Solid: kN(kN/M2)
As element stiffness increases, beam
. Concentrated . T
Deformation deformations are distributed throughout
at the nodes
the elements.

P P
1 Zl 3 1 21 3
L

5 5 5B SS9 hsohoh

[Surface Spring Supports Display] M W

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

cESDfea
MipAS g 31/68



Gen 201(Analysis Enhancements

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

dependingon the springdirection.

Byselectingthe pile elementsand enteringthe geometrydata (groundlevel, 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
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C The Stiffness of Nonlinear Elastic (Lateral) Springs for the Soils adjacent to Pile

The relationship between the lateral soil resistance and the lateral displac
ement Y at a specific depth X is represented as shown in the figure on th
e left.

Pn |72 . The values of Pk, Pm, Pu, Yk, Ym, and Yu are defined at a specific depth
] : (ex. where pile springs are located).

The method of calculating Pu varies with Soil Types. The values of Pk, P
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.
Yk Ym Y‘..'

a. Calculation of Pu in the 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 identically, rearrange the equation in terms of X, and solve the quadratic equation.

X <X, X > X,

R=AXG+c+ G- ¢

_ KX tang' sing
tan(f —¢') cosx

R =ANG+ ¢l

G = K rX(tar’ - 1)

tang

=—————(D+ Xt t )
c, tan(ﬂ—¢’)( + Xtang tanx |

¢, = K rX tang' tarf g

c, = K, Xtang (tany’ sing— tam

c,=K,D

a

Where, Where,

P, : Ultimate soil resistanceper unit length ¢’ : Angleof internal friction of sand
a ¢'12
p 45+4" 12

7 :Unit weight of soil

: Empiricaladjustmentfactor

A
X : Depthbelowsoilsurface
D :Pilediameter

K

o Coefficientof earth pressureat rest K, : Activeearth pressurecoefficient

[tan® (45— ¢’ /2)]

- SS0fea
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b. Calculation of Pu in the case of Clay Soil

Where,

Gen 2010 (v1.1) Release Note

P=D3s,+rX+Jg X/ O for

R =95,D

P, : Ultimate resistanceper unit length

S, : Undrainedshearstrength

C, : Undrainedcohesion

7 :Unitweightof soll

c. Computation of Points k and m

Where,

X X < O

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

: Depthbelow soil surface
:6D/[o) /5, + J]

A B: Empiricaladjustmentfactor

n=[R(, - I Y B- B

k, :Constantvaryingwith relative density

d. Spring Stiffness

v P
80
Y, =2 P, =P B
60 A
DPm n/(1-n)
[ leYri/n j k ( ) Iﬂx
Relative Density K (MN/ n / m)
Looze 543
Iedimm 16.2%
Dense 3393

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

Mipbas

P=PxA

u

P

m

=P xA

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

ForSand

ForClay

K

tan

K

tan

=Dx K xyxtang’

=Dx (1-sing’ )x yx X x tary’

Where, D: Pilediameter

K, Coefficientof earth pressureat rest

y :Unitweight of soil X : Depthbelow soil surface

¢" : 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

- SS0fea

Mipas e
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Gen 201(Analysis Enhancements Gen 2010 (v1.1) Release Note
7. Addition of Multi-Linear type Elastic Link

Multi-lineartype elasticlink hasbeennewlyadded Thisfeature is extremelyusefulwhenwe
model bilinear springsbetween bridge decksand rails to evaluate axial forces in the rails

consideringnonlinear 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 " Delete Fd \ T T T4 d
Elastic Link Data Bridge deck
Twpe |Mu|ti—Linear j
Fiyl compression
V g
o &x)
PR . '/" ____________________________
tension 1 Fai j
|
Symmetric j |3 j : badlast
d() Fog |~ | brdgedeck
)] (K \
1 0 il _ N o -
2 0.002 BO|
3 10 B0
o A
=]
Direckion |D>< j
I
Eeta Anale : 0 * | [deql _

Ofea
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8. Nonlinear Point Spring Supports for Construction Stage Analysis

NonlinearPoint SpringSupportscan now be considered
in the ConstructionStageAnalysis
Point spring supportscan be appliedto simulate elastic
bearingpadswhenanalyzindoridgestructures
The following types of Nonlinear springs can be
consideredn the constructionstageanalysis

- Compressioronly spring

- Tensiononly spring

- Multi-Linearspring

9. Accidental Eccentricity consideratidior Response Spectrum Analysis

in Basement Floors

Model > Boundaries

Paint Spring {Local Direction)

Type Mulki-Linear -

Linear
FComp.-onIy
Tens. -onl
Multi-Lingar
—
L1
tenszion
Multi-Linear Tvpe
|Unsymmetric j
Xiom v kn
a o o
b [0o01011915  [46.41997292
¢ |ooieseeese  [178. 1242314
d  |ooa7s |264.9887702
e |0.05833333  |284.998770:
f o |oorsieecse  [ze4.998770z
Direction ’m

>Point Spring Supports

AccidentalEccentricityfor ResponseSpectrum
Analysisin basementfloors can be considered
by checkingonthe & / 2 y Edc&hBiditdbelow
G.[ €éoption. This option is checked on as

default

Load>Response Spectrum Analysis Data
>Response Spectrum Load Cases

Accidental Eccentricity for Respo. ..

Eccentricity Data

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

- SS0fea
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10. Considering Mass Participation Factors for Rotational Directions

Massparticipationfactorsfor all the rotational directionscan be calculatedregardlessof the

a Cf RigpbMNagnE In the old version,massparticipationfactorsfor transfer directionswere

onlyconsideredvhenthe & C f 2 2 INLJK WNasabtassigned

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

{(
11.9
NATURAL PERIOD

Old version

RINTCLIT

Vibration Mode Shape Table

Gen 2010

tMode TRAN-X TRAN-Y ROTN-X ROTH-Y
No | MASS(3) | SUM%) | MASS(E) | SUM(%) | MASS(H) SUM(%)IMASS(%) SUMIS) | MASSE) | SUMGE) [MASS(H) | Sums) |

1 99,9957 93,9957 0,0000 0.0000 0,0000 00000 0.0000 0,0000 0,0045 0.0043
z 0,0000 99,9957 99,9921 99,9921 0,0000 0,000 0,0078 00079 0,0000 0,0043
3 0,0000 99,9957 00000 99,9921 0,0000 0,00000 0,0000 0,0079 0,0000 0,0043
4 0,0000 99,9957 0,0000) 99,9921 0,0000 0.0000y 0,0000 00079 0,0000 0,0043
5 0.0000 93,9957 00000 99,9921 1000000 100,000 0.0000 00073 0,0000 0.0043
5} 00043 1000000 00000 99,9521 0.0000] 100,000 0.0000 00073 999957 100,0000
tode TRAN-X TRAN-Y TRAN-Z | ROTH-X ROTH-Y
Ho MASS S MASSE SUM MASS SUM | MaASSE SUM MASSE SUM
1 16,2493 16,2495 0,0000 0,0000 0,0000 0,000 0,0000 0,0000 0,0044 0,0044
2 0,0000 16,2493 16,2487 16,2487 0,0000 0,000 00052 00052 0,0000 0,0044
3 0,0000 16,2493 00000 16,2487 0,0000 0,000 0,0000 00052 0,0000 0,0044
4 0.0000 16,2493 00000 16,2487 0.0000 0.0000y 0.0000 00052 0,0000 0.0044
5 0.0000 16,2493 00000 16,2487 16.2500| 16,250 0.0000 0.0052 0,0000 0.0044
5} 0.0007 16,2500 00000 16,2487 00000 16250 00,0000 00052 101.5581 1015625

ROTN-Z 1

0.0000 00000
0,0000  0,0000
59763 999765
00230 oo.900:l
00000 99,9999
0,000 55,3993,
ROTH-Z
MASS sum |
0,0000)  0,0000]
0,0000] 0,000
66,5230 166.5230
00353 16656150
0.0000] 166,561
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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 Gen2010 the usercanselectif reactionsof slavenodeswill be transferredto the
masternodeor not.

When this option is checkedon, reactionsof slavenodesare plotted as zero and the 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 oflavenodes are [Checked off When reactions oklavenodes are
transferred to the master node] not transferred to the master node]

— - cSofea
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12. Improvements in Buckling Analysis Contdshlog box

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

StiffnessOption hasbeennewlyimplementedto ignorethe LateratTorsionalBucklingeffectin

BucklingAnalysis

Analysis >Buckling Analysis Control

BUCk'iI’Ig ﬂll'lﬂl‘jf‘-SiS 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,

3d

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]

fea
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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,an error messagevasdisplayedandthe analysisvasterminated

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

| ENTHY LOAD_BLOCK
EFFOR ¢ MRMEER OF NON-ZERO MASSES REQUIRED - 15 ITUTAL BUNSER OF VALID DOFY IN MODEL : b b}

PUNDER OF EXISTING MASRES IN THE MODEL » 1w EVTRY ASSA_STIFY_LOAD | FOEN GLOBAL KOUILIERIIN EQOATIONS IN BLOCKS |
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
EIGENY ALUE ANALY
Mode Frequency Period
No | (rad/sec) N | {cycle/sec) {sec) | Tolerance |
i 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
8| 350,045 55,7115 0,0178] 2,3752e-016 |
q £30,5800 100,3599 0,0100] 1,4633e-016 |
10 £94,2793 110,4950 0,0090 | 9,6605e-016
«[» \Eigenvalue Mode £ Participation Yector Mode /£ 1

cSSofea
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14.Enhanced pushovdiingeproperties of FEMA type

In the old version, M/MY at the point D andvitist havethe same value. In Gen 2010,
different values can be define@hisis applicable when the Interaction Type&iih 2 yar&ithe
InputMethod isa ! & SNJ L y LJdz(i ¢

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]
1 Trpak Method Yk Type ot [-£nd b HEnd
I fpe-Catiyon * U out * Spvwetic I Edymatne
Progertism
Type Frwoey Qv
 Wyremen " fyvewtre o
. A
o |
[~ .o
nwy QN o
£ Rz | B »
« =
o foz Ln it B! |
< [ YT -
1 0 i |
e = R ey ey g
’ ‘ : .] -~ Acveptaen Crisng
< B | OB LE00
~ ' s G conisit { Orvent Defomm, ( Yield Dot 5
et P EETE ) ..'.
y 2 om0 Eoios -
ikt S MY Irwedye ogency (0} Bamnz Eama —
i f Lw Safety 05 o eanme Wi - y s i = =
e Eaars S EAlE i Cobacre Prementcn (F) 2 22617 POAGIS ' I——
Yy
Yiekd Patation (D7) Lt A iress - o :
[~ Lhews Dt FeEL T oEm O oEm
i+ 3} o | .
Fomm e aas |15 [SERCB win]
E Coict | SR WG AT TND AD AR NNE
— ¥ W T VNN
A IR R
] hsondd A A 4D 8 0
o) Teee
e
P | S, GATK, S WEEYS VRS NN WY T U RS R 8!
ma e e
.
L i . L
e l
s
1 — 8 -t R " ~B "~ o - e ——— 775‘]
.
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<a.u| n=kum EWA T s 2w 4
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15. Buckling load consideratiom the Pushover Yield Surface

In the pushover PMM hinge
properties, buckling load can be
considered in calculating yield
strengthby checkingon the ¢Calc
YieldSurfaceof Beamconsidering

Buckling option.

Design > PushoverPushover Global Control

| Pustover Glubal Controt

Tl Loed

Load Canm 00 vl Soverwts i
Seatic Load Case Scake

o 1

i 0.2% Moy

Dwbstn

Pushover Hings Data Cpbon
Def ot Stffrmes Redocteon Ratio of Sleton Curee
Trivwmar | g Trinas Type

¥ Spmnetiic (*
@ b Y
@ he fos
Ehnear [ Si Brew Type
W Ipvestre )
st b b

Renose Pushower Slobs Control

1 Add

Nonkrer An3yss Opton
¥ Dermat Corrmerpance PFadurs
Mae, Narber of Subrstans ¢ fte

Masirean lerstion 5 -
Convergance Ofects
¥ Degiscement Nom jo
Foro horm F~
Envevgy Moy =

Outa for Auto-Coltulson of Strengh
fuaderersce Locabon ooly for Distributod Meges

Boan l wrd -

W Cak Yeld Surfacs of Bears consdenng Ducdng

16.Improvementsin Inelastic Hinge Properties of SRC Beam member

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

inelastic hingeeannotbe assigned to SRC(encased) beam elements.

Model > Properties> Inelastic Hinge Properties
Material Member
Twpe ! (™ Steel (" RIC Twpe
¢ SRCifilled) L6 Beam! ¢ Column ¢ Brace
Liv_SRCiencased) | Element Position :
(" User Defined (v ' "
Code : |.ﬁ.CI j =ection
Mame | ﬂ Mame : j
Ofea
-
MibAs s
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C List of Detailed Enhancemenis Designpart

(1) Addition of Capacity Design as per NTC2008 and Euro<ode84
(2) Addition of Slab/Wall Design as per Eurocode22004
(3) Improvements in Rebar Inpiiialog box

(4) Update rebar by members

(5) Addition of new rebar DB UNI standard

i
i

(6) Improvementdn calculating effective length in the steel structure
according to the Chinese specification

il
il

AL (e
i

HLTT
1111
alfli

i
i
a1l

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

i
| AL

A\
Bues
L}

|

1
/]

i
I
]

il
111

i
[
¥

(8) Addition of steel code checking as per IS:2007

“"' 3 l\\\\\\\.;.—“‘
I
1

-\“
ll"I

(9) Auto-generation of load combination as per KBC 2009

ll' u!.

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



Gen 201 Mesign Enhancements
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1. Addition of Capacity Design as per NTC2008 and EurocadB4

Capacity design provisions are required to = (1)Define design code:
) ) ) Design> Concrete Design Parameter
obtain the hierarchy of resistance of the >Design Code
various structural components necessaryfor | (2-1)perform Design :
ensuringthe intended configurationof plastic ~ Design> RC Strongolumn WeakBeam Design
>Ductile Design/Ductile Checking
hingesandfor avoidingprittle failure modes Design> Concrete Code Design
In frame buildings, when including frame- >Beam Design / Column Design / Wall Design
equivalentsystemswith two or more stories, | = |fwebeintos %)
Commcy Cuele Durecodel 04 >
the following condition should be satisfiedat | ... 5 2l
o . | T amecaecueymman | 18-
all joints of primary or secondaryseismic =isicEsiias T T T BN
Sndaress Lk V
o o . . Lawbdo = 20°ATD*Clsgptin = ~—
beamswith primaryseismiccolumns e v [ Gy (%]
[ ¥ Calolide 0y oy o ::::?::.“ (e Tritwy Y
3 Mg, 2135 Mg, e -
WM R} > 13 » sl oh) Vs Yol
Tt Dty Class Betx Argese Seckw
Gen2010providesautomaticcapacitydesign " DO1HnDcty) it e T
15 DO (Mechas Ductity) Soucnm ferensiend
L VRS, ST
to satisfythe specifiedductility classe§DCM i : ‘
Bagy Cotmrty Pl bed and Az (A L
and DCHfor Eurocod®, CDd . and CDa ! fér RS .
Secondey Setere Ehrard |hore
NTQOO&. v étu-vlbm .wl.Lm | o | werd
Fochion ConfSoent for 'l Sing 1 2E]
W Beboni Facan(q) (I
Momert Redstiron Factor for Sese o
o l Chose
Mg dem , Woak
o+ pao! f— i Beam
BREREREREER
,\l.g | | )..w-, — L,::”"
[ : [
d I
Beatn Shear
T Strong
‘ | Column
f Mt —
s _.'.{:‘l}.f:‘_l_-;o yegl, L ,,_!-!.J"'-l:./
K L, = 2 =4 1,
M, =7 My, e, :"::*) M, = D g, 0, 1:(‘)
Dexign Shear for Girder Design Shear for Column String Column-Weak Beam Design
o 45/68
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C Beam and Column Design forces for DCM & DCH a&peycode81:2004
[ DesmnMomen

Beam Mzs e = MaxLoad Combmations; = &
( yeiea
Unpermost 1+ Mgy = Max{Load Combinations; Lt -4 _.l < - .
Story M. 13 Me | | 13,0
My =1 3B My W
(Mors M)
)
\ i
4 |
My =135, My »- Mg
Column Miadie (M ng Mo5)
M.
My =1 3EMy T .
v (Mor+ M) o
| At
M, B!
My =L3% 5 My »— 08 ____ . T
- 1 pgen ~y iy [ . _‘I“le 1.3 M I‘.‘ ‘l 1.3 My
(Mryer = MaxZoad Combineticns) |_ ) Moy
Design Shear Force | . b A —~
PRI
M ! .7_..3! o AEMUEM, ) TWM ns '_
M=y min(i, S ) Y
10 ™ Vot s The Sis {4 ( %} £,
§ Vg ' \ ' |
Beam Mgy = Yl g o min(l, —m: ) i, ' L l M,
LA > BM, AL EM,
V= M+ Mut(K*WzQ-‘a
] 2 . .
b By Capacity design values of shear forces on beams
M=y Mas o
[ i
IM et - | IO
Uppermost|  Hu =T M ”’"("'Ef} LM, T, g e
story R e B
M, +A P TS
Ll i 1 i o

Vs = —2
o

N
M = ¥, mm{l,—ﬁ!—ﬂ)
<dE

IM,
Cotumn| MOdIe [ he =y A, minf ], TR )

M m{h
Vu: -M“_% g i s VR TR TTAN
‘ld Tl T
LI < XML g pa T
™ AN
My = n Mg mind, "M. ) M,
el
Capacity design shear force in columns
1% story Mg =vu My
o = My
» !
C
Where Mgy Beam moment resistance 1 rd Factoraccounting for overstrength

Mgrs Column moment resistance (calculated using same axial f
ratio in PM interaction curve)

Mce: Bending moment of column due seismic load case

MibAS @_%E?Ef 46/68
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C Wall Design forces for DCM & DCH as Rarocode81:2004

Figure 5.3: Design envelope for bending moments in slender walls

(left: wall systems; right: dual systems),

"“"““‘L"" squat wall (/1522 Stender (h/1>3) squat wall (/1% 2) Stondar (/1 >2)
, Caloalating from setsmic design Calcutating from setsmic design
Moment L 5. .
situation Design eqvelope (Fig, 5.3} EETTA Design erslope [Fig, 5.3)
oM 3'u="-5 ]'-u l’u"'l..‘ '-u 'r"=1 .‘» x-u "I-l:jj lnu
Minimam Fe =1 X Vg, 7
Shear along the {2/31w fram the top
{Fig-5.4)
Calealating from seismic design Cadoudating from seismic design
situatice Dealgryanvelape (Fg.9.3) shuation Design erwelope (Fig. 3.3
" M . © X M, . y
"u'}'u'li’"-)'ln:.q-lu Ve -“{u-l"M-L'g sq-Vey l'ld :z-VM
My, My
2g{5.26) eq.(5.26) ©g.45.24)
nen NP PP o153\
Yog My )
Shear sy \! -"' \-':‘l "“1-;*&;"' .y
0a.45.23)
Minimam Fg, =1 5 77,2
slong the /2/31kw fram the 10p
(g 54
+ B =+
— o
y
ELS
b s
n
"
.
—a
Key
" sbear durgrsn from analysis
Key b nnguified shear dingram
a moment diagrim from analysis c devgn envelope
b design envelope A Pt v
& tension sluft B Peitaog = Vet sua'2

Figure £.4: Design envelope of the shear forces in the walls of a dual system.
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C Beam and Column Design forces for DCM & DCH asIip&2008

Design Moment

Beam Meas = MaxfLoad Combinations) )
-1- iter
Uppermose | tMe<er = Max{Load Combnatons) Ll
Story M, L3, Mwys 13, Mute
Mg = 13X EMpx — 2
W&d’ "lMar.a)
~'Hsu
M
M, =l 3T M, x .—'
Middle CaM. +uM. )
Column S
tory &
{ Y IO 7 7 ¢ VR s .. S
Pl e (Mer +:Moa) H Mcer
A o _
=l T T .
1 Story AL 312..114.“—-»———-—(““"““”) L3¢ C )ulm,.,
Meqor = MaxfLoad Combinations) \J Moccs

Where Mgy Beam moment resistance

Mggs Column moment resistance

ey
ST
Mye =10 s ! : ! '
- ) 3! \ { N,
Haaon My = v e, L.i‘l,f.- b } I. £
' '

M+ M, ¢ s
Vg = JI g 8"‘5:‘:1‘“.1 1, 2 X
" & M

M =1, M
Uppermost My =rp My M,
Story . -
Vi, = Mot Yy 7 £\,
I
- - ‘ -
LTS neML
» |
M=t My,
Cob Widdla My =¥ My,
Story
Vea -MJL..!( l
Moy = Yo My
Moy, =y My, 2
" S0 2=V My e M,
'
AL -3 =
V,‘,-M",A {-& M,
] B L =
' ] 1
O I

Capacity design shear force in columns

(calculated using same axial force ratio in PM interaction curve
Mce: Bending moment of column due seismic load case

1 rd Factoraccounting for overstrength

CcD "B" CcD "A"
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C Wall Design forces for DCM & DCH as R&iC2008

: S Squat wall (h/152) Slender (h/1>2) Sqoat wall (n/152) skandar (b/1>2)
Calculating from selsmic de! Calcutating from setsmic design
Moment e - Design envelope (Fig, 5.3) 8 g Design emvelope (Fig, 5.3)
situation situation
o Vea=13Viey Vea=13Vgy V=13V ps Vea=135Tgq
Minimam Fga=! X Vg, 7
Shear along the { 2/3kw fram the top
iFig.5.4)
Caloulating from seismic des Calaudating from seismic design
Moment i i Design enveiope (Fig. 3.3 RCR i Design ervelope (Fig. 3.3)
situation sIuSTion
M ; g ’ ’ ’ M y y ’ ’
'u'Tu".":”n'"‘I“u ‘:g “E Vg Ve =T “‘I:j"’n-l"? Vea 'M :5"“
eg.{3.2¢) eG.|5.24) eq.(5.26) eg.45.24)
DM -
S T R s [Zoe Mog | Loy 340
Shear "y W, AL Wy W, AL
€0.15.25) 04a.45.23)
Minimam Fg, =1 57,2
along the /230w fram the 1op
fg 54
- 8
o *
a ¢ 4,
b '
r
M, |
M, _h// i
n, o |
le A -
Key Wall systems Dual systems -
v
" woment dingram from analysss . har diagram from anabysis
b design envelope - magmfied shese dhagram

o tensson ift @ = h, = max |, ,h, /6

Fig. 5.3: Design envelope for bending moments in slender walls

O For all types of walls, dynamic
component of the wall axial force may be
taken as being 50% of the axial force in
the wall due to the gravity loads present
in the seismic design situation. This
force shall be taken to have a plus or
aminus sign, whichever is most
unfavorable.

Wesagn snvelipe

Y Vostinee

n Veatom

Foatserd

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

cD"B"

cD "A"
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Design Results

Gen 2010 (v1.1) Release Note

The automatic designresults are based on the maximum negative/positive moments and

shearforcescalculatedat the positions(1,1/4,1/2,3/4 & J)of eachmemberin accordancewith

the load combinationsfor concretedesign Detailedcalculationcanbe verified in the graphic

reportandthe detailedreport.
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Gen 201 Mesign Enhancements

Gen 2010 (v1.1) Release Note

2. Addition of Slab/Wall design as per Eurocod#2:2004

Slab and wall design for meshed plate elements has been newly implemented as per
Eurocod@-1-1:2004 SlabFlexuraldesign& checking Slabpunchingshearcheckingand Wall
design& checkingfeaturesare 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
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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 the dialog box shown on Slab/Wall Load Combination
the right. All of the load combinations Meshed Slab/Wall Load Combinations
generatedin the Load Combinationdialog st - el
Strenath Serviceabilicy Strenath
box of the Slab Designtab (Results> e Tacs  © || [a
[cLCB3 [IeLCELE [WILCB3
. . . . ;CLCB4 [JeLCELT [w]cLCE4
Combinations) are displayed here. This Clalces [acsis e cos
i i i ;CLCB? [ JeLCEz0 [W|cLCET
function is usefulwhen the engineerneeds o oo e
;CLCBIU [W]cLCE23 [w]cLCE10
. . cLCB1 cLCEZ24 cLCE11
to apply some of the load combinations e Heicars etz
[CJcLcB13 [CleLCE26 [WlcLCE13
. . [cLCEZ7
suchasthe gravityloadfor slabdesign Wacezs M
All of the load combinationsare checkedon pesRten
Cancel
asdefault
Specify reinforcement data for slab and wall design
Enterthe standardsizes Design> Meshed Slab/Wall Design >
Of rebars Spac|ng and DeSign Criteria for Rebar
| Wheshvadt Dasign Criteria for Rebass L4 | stabiMat
concrete cover =
or Ssb Desin
. . . . Fany pLopsz : f:'!‘,'-i,.“ Dir.2
dimensionin the design Soara BBV BRI 0 -
. Corgrete =t>:e v-. n»:ellcv of RebaidT, 8B) T
Of Slab,mat foundatlon De.t G  Bo m De.2 pe e n
For Mat Design pir.1
andwall members i FRRERE e | 2
. . Soatng S100,2200 Spong.. | =1
Cover dimension for Corcrtte Face to Carte of Rebid,
fns el - dT at
o L 0.3 Lo m o2 oS 0.05 " oir2) L[= — 14 {Dir1)
slab can be specified I o5 | @
. Werteal foabuy Flop12 by
differently for top and i i —
Soacna MD100,8500 _M_;
bOttom rebars Cliveratn Face to Cartor of uber{d) : 0. "
{ 4 I wee
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Flexural design

Flexuraldesignresultsfor slabelementsare _ _
Design> Meshed Slab/Wall Design >

provided in contour, detailed report, and Slab Flexural Design
designforcetable.
The following results are provided from " Rebar

flexuraldesign " As_req  (m™2fm)

. . {* Rho_re
Rebarspacingand diameter b
{ " Resistance Ratio

Requiredrebar area " Wood Armer Moment

Requiredrebarratio

Resistanceatio

Wood Armer Moment

Wood-Armer moment: midas Gen provides design forces in the reinforcenuirctionsfor
skew reinforcement based on the Woddmerformula

From the analysis resultde followingplate forces
about the local axis arealculated

A’nxx i‘

= \
Yy

An,, \

In order to calculate the design forces in the y

reinforcementdirection, angleh and . will be taken

asshownin the figureon the right.

o

Where

X, Y. local axis of plate element

1, 2 reinforcement direction

h: angle between locat-directionand reinforcement
direction 1

. . angle between reinforcement direction 1 and
reinforcement directior
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Firstly, internal forcesifxx, myy, andmxy) are transformed into the-& coordinate system.

Th

([

My +Myyy Moy — My,
Mmy = Y 4 s cos2a +m,,sin2a
2 2
My, + My, My, — My, ;
my, = = = cos2a — my, sin 2a
2 2 L
My — My,
Mgy, = —Tﬂsm 2a + my;cos2a

en, WoodArmermoments are calculated as follows:

[Bottom Rebar]
Mgy — My col @
=1, — 2m,; cot @ + mycot® + |
Mydy a ab P b P sing
M, [Mah — My cot |

Mudz = sin2g | sing |

When mm,,3,<0 and m,,4,>0,
Mygy = 0
my + |(mgp — my cot@)?/ (g — 2mgpcote + mycot? )|

m = max {0
wd?2 { ’ Sinqu

When mm,,3,>0 and m,,4,<0,
(m p — my, cotg)?
My gy = max {0,m, — 2myy, cot@ + mycot’e + AL ks }
mp

Myg2 =0

When 111,,3,<0 and 1m1,,4,<0,

Myg1 =0
Mygz =0
[Top Rebar]

Mgy — My cot

' _ 2 ab b P

m =1, — 2my, cot @ +mycot -
udi a ab L' b @ sin @

My Mgy — My cot o

! —
m'y40 = — -
w2 " cin2p | sing |
When m', ;470 and m', 45<0,
m'yqy =0
_ _ 2 _ 2
my — [(mgp — my cot @)/ (my — 2mgy cot + mycot~ )|

! —_ :
m = min {0
udz {© si‘nqu

Whenm'y,;,<0 and m', 4,>0,
2
(mgp — my cot @)
m', 41 = min {0,m, — 2mg, cote +mbcot2<p —_
My

’ —_
Mg =0

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

m'yg =0
m'yg2 =0
- SS0fea
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Flexural design reportiable, and update rebar

DesignResult _ _
Design> Meshed Slab/Wall Design >

Detailed calculationresults are providedin the Slab Flexural Design
detailedreport.

Design Result: |

De=ign Force |
DesignForce

Ilpdate Rebar |

Wood Armer moments are provided for a

specified load case/combinationin a spread ~ Detailedreport
| F5F WIS ot Eiitor - (Untitbond ve<] =0kl

-
=

[Trie 2 Ve e e =

sheet format. When All Combination is x
DS E M o AR | B N
| I —

selected, the most unfavorable Wood-Armer

u:“ midar G - M-Sl Flemtal Design | Beocoset 04 |
momentsare displayedwith the corresponding TTICTIT S BEton wasol FEST BaTh B o1 T w008
o BOTTOM = -

load combinationfor eachplate element B v omuas
Eiin =
Werials  for e 30000,0000 WP
fy = 500000 (X00 Py
Dvorng. @ =000 s
ol « 0.0N0w

Update Rebar

=, Informat on of Design
s o 1.1% “(ler Pmirforcesert |
=] -ty /g M
1) 1.0
o = D1W
Mue -«
LN . Ay

Reinforcementesultingfrom flexuraldesignare
=, Indoreat lon of Mowents and Rl
in, Dar "z g1

automaticallyupdated

L 0,0014 &L/ { 0.00N4 w"3/n )
W_Ed 81,003 in
R - ™2 ea
Fald = mEd /MM 1298 & 1D Ml Aceptadle
=
L)
U1y, il
Meshed Slab Design Force table Update Rebar
r;—:a‘m_m ’—E Meshed Slab Design Force | EH Aeba [da —_
=] Methed Siah
Bem ﬂ 51 e P1AE100F1 3000 - p PS030
ﬁ 52 ke P11 50P10E300 - x P22 5P DR
N n:'u ot 1m0 070 eEen A== oW om o B 52k PIARISIPIEIS0- § FIOGHLFIZRIN
1o clct  ta 210 80 ® ) B om, om,
| wateclcat 1|0 ;2 ol 1004 A N om. om, £E] 54 PIAZIOBFI2@100- § PLERTSLPIRIOD
| fmecom @ %m s ot e wrs om 000 B 55k PIAEISHPT 23400 - PIOGEEILP 22100
11919 cLoa 1519 141s 1839 280 0% 000’ 000 1850
T imoeicer  1see BT I T £ aw 0w @5 62 B 56 PIE100/PI0E300 - PG PIDRS]
| vmBetcar  jerss e 65 £ om om 9-:; Hr B 57 ke PADEAFTE400- ¢ PIARTSLPI0EI]
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SlabRebardor Checking

Rebarfor slab and wall checkingcan be assignedand replacedin this dialog box Rebar

directionis specifiedin the Subdomaindialogbox.

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 259
Mame Slab/Mat
51 bir. 1 —1 | D1
gg Too : |diz  ~|@ 0 | A
S4 Bottom: |diz  w|@ 10 | I
55
z dr: |0.03 dg: |0.05 m it : | (E?Tl)
i B — I,
Dir. {Dirz) .
dB - L] -
Top |d12 ﬂ@ |1UU ﬂ (Dir.2) [l=——I (Dcijr?l)
Bottom: |d1z2  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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) Design> Meshed Slab/Wall Design >
Smoothing Slab Flexural Design

. ; . . [v Flexural Checking
For practical design,smooth moment distributions

. . . {* Element " Awg. Modal
are preferred By selectingthe smoothing option,
the program can considerthe smooth moment in f+ Element (" Width
SladeSign (" Top (" Botkom  {+ Baoth
{* Dir, 1 " Dir, 2

(* Elermnent (" Awg. Nodal

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

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

& Element (" Width | AJ’—‘*—‘L' TR ]
Element Designresultsare producedfor momentsat each e sl |l
node of slabelements (no smoothing) fmmmmmee g mmm= >
Width: DeS|.gnresuIts of slab eIementts at each node is Avg. Nodal of EN33
producedusingthe averageof the bendingmomentsof the (EN12+EN21+EN33+EN44)/4
contiguousslabelementswith the specifiedwidth. Width 2m of EN33%

(EN33+EN34+EN43+EN44)/4

(Example)Designforce for Node EN21 -
In one plate element,4 internal forcesexist Forthe element & ;
E2, memberforcesexistat the node EN21, EN22, EN23, and  cvo| | bt wd ) [P
EN24. The following equations show how the smoothing __at e &
option works for the node EN21. (Assume that rebar N ]
direction is selected as Angle 2 for Width smoothing _ [/l | |, ..l e
direction.) —— e 1
(1) Element+Element EN21 T_>|< --------- T S|
(2) Avg Nodal+Element (ENL2+EN21+ENB3+ENI4)/ 4 1
(3) Element+Width 2m:  (ENLI+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

““““““
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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
Rebardimensionwith spacingfrequiredrebar area,

i~ Rebar
 As_req (mo2im)
{* Rho_req
"~ Resistance Ratio

" wWood Armer Moment

v One-Way Flexural Design

—Element Edge
{+ Both " Left

" Right

required rebar ratio, and resistance ratio are

displayedn contours
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Slab Shear Design

Producethe punchingshear checkresults at the

critical perimeter of slab supports or the loaded
points of concentratedloadsandthe one-way shear
checkresults along the userdefined ShearCheck
Lines

C Punching shear calculation
V_Ed<V_Rd,c section is safe in punchirspear
V_Ed>V_Rd,c provide shear reinforcement

Aswisr = (v_EeD.75*%_Rd_§*(ul*d) / (1.5%d*fywd_ef)

AMaximum shear stress calculation

Casel. & stress  Vgq: platestressfrom analysis

Shearstressaverageby Element

averageby Side

~ SS0fea
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Design> Meshed Slab/Wall Design >
Slab Shear Checking

|S|a|:| Shear Checking j J

Load Combinations

|ALL COMBIMATION [~

[v Punching Shear Check, El

(" Stress
~
~

Tvpe of Display

[ J v Legend J
[v Walues J

Detailed report

Shear stress at the critical perimete

Shear stress
. i for each side
|

=3
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