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U Analysis & Design Part

Concrete / Steel pushover analysis & safety verification as per
Eurocode 8-3: 2004

Masonry pushover analysis & global assessment as per OPCM3431
Lateral-Torsional Buckling Analysis

Improvement on Italian UNI code concrete material DB

and much more...

U Pre/Post-processing part

Addition of Linear Constraints function

Automatically finding the major axis for response spectrum analysis
Improvement on importing dxf file

Addition of CEB-FIP 78 model code

Web-based online manual including context-sensitive help

and much more...
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midas Gen V.741 Enhancements

U Analysis & Design Part

1. Pushover analysis improvement

2. Important notice to existing users regarding pushover analysis

w

. Concrete/Steel pushover analysis & safety verification as per Eurocode 8-
3:2004

. Masonry pushover analysis & global assessment as per OPCM3431

. Concrete design as per Eurocode 2:2004

. Steel design as per Eurocode 3:2005

. Improvement on Italian UNI code concrete material DB

. Lateral-Torsional Buckling Analysis

© 00 N o 0o b

. Limit Strength for Tension only/Compression only Truss

10.Nonlinear Point Springs

11.Tens./Comp.-only, Hook & Gap elements in Material nonlinear analysis
12.Concrete design as per ACI318-05

13. Doubly reinforced beam design
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mudas Gen Building and General Structure midas Gen V.741 Enhancements

1. Pushover analysis improvement Analysis & Design

(1) Pushover Analysis Procedure

Upgrade Contents

» Pushover analysis is fully revised and updated from pre-/post-processing to solver.

@ Define Initial load, convergence criteria, stiffn
ess reduction ratio, etc.

Pushover Global Control

& Define incremental step, load pattern,
incremental method (load

control/displacement control), auto-
Pushover Load cases termination condition, etc.
& Define whether to consider initial load and P-
I Delta effect

& Incremental Control Function : set a user-de
fined incremental function (for Load Control)

Define Pushover Hinge
Properties

@ Specify element type and material type

@ Hinge properties by force components (Fx, Fy
Fz, Mx, My, Mz): yield strength, skeleton
curve type, P-M interaction, etc.

Assign Hinge Properties

l & Assign hinge properties to elements
@ Yield strength is automatically calculated for
Perform Pushover Analysis each element.
l & Pushover analysis results: Pushover curve,
Hinge Status Results, etc.

Pushover Results & Var!ous pushover g.raphs
& Various pushover hinge result tables

lj:“.|__';:l_'| ght () 1989-2006 M| JAS Information echnology Co., Lid. Al inhts resenrved



midas Gen Puilting and Geveral Structur
1. Pushover analysis improvement

(2) Enhanced Usability

m Pushover Global Control: defined in a single dialog

@ Initial load Pushiover Global Contral. ..
& Default value of stiffness reduction ratio (bi-linear/tri- Pushiover Load Cases. .,
linear hinge curve) } .
Define Pushower Hinge Properties. ..
@ Nonlinear Analysis Option (Maximum Iteration, A . . .
Convergence Criteria) Assign Pushover Hinge Properties...
@& Scale Factor for Ultimate Rotation and Secondary Pushiover Increment Functions...
Seismic Elements as per Eurocode 8-3
Pushover Hinge Properties Table...
m Pushover Hinge Properties Pushaver Hinge Table. ..
® User-oriented interface A8 Perfarm Pushaver Analysis. ..
& Define hinge properties by elements (six components .
can be defined in a single dialog.) Pushover Analysis Result
& Hinge propert?es about y-axis and z-axis are Pushover Hinge Status Result...
separately defined.
o—
& Show yield strength in real value as well as the ratio Pushover Curve...
f the yiel face.
of the yield surface Pushiover Graph,..
& Assign hinge properties by Drag & Dro
g 45 Prop yrag : Pushover Story Graph
& Check hinge properties using Pushover Hinge
Properties table Pushover Hinge Result Table
Pushiover Text. ..
m Pushover graph
& Force-Deformation graph, displacement graph by
steps, etc.
m Pushover Hinge result table
@Hinge status, Plastic deformation, etc. —
Copyright () 1989-2006 MIDAS Information Technology Co., Ltd. All rights reserved
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Analysis & Design




midas Gen uilding and General Struct midas Gen V.741 Enhancements

1. Pushover analysis improvement Analysis & Design

(3) Improved analysis process for Nonlinear Element and Hinge Properties

m Nonlinear Element

& Moment-Rotation (M-0) type hinge can be used in Load control pushover analysis.
& Out-of-plane nonlinearity for wall elements of the plate type is reflected.

@& Distributed hinge is added. (Moment-curvature relation) : Plasticity of the entire element considered.
Enter integration points (1~20) (* Only plasticity at both ends was considered for the present Multi-linear
type element)

& Defining hinge properties for nonlinear general link completely revised.

& Moment-Rotation (M-0) type hinge and Moment-Curvature (M-¢) type hinge can be used in combination.

m Pushover Hinge Properties

& PMM TYPE (Change in axial forces considered)

-RC Tri-linear: Crack surface (1t yield surface) can be defined.

-Steel Tri-linear: 1t and 2" yield surfaces can be separately defined.

-Maximum yield moment about = My, = Mz can be individually defined.
@ Skeleton curve considering slip is newly added for truss element and general link.
& The user can directly define the initial stiffness of nonlinear hinges.

@ The user can directly define yield deformations.

Copyr | e} 1989-2006 MIDAS Information Techr _|||_-_;-|.' Co id. Al IgNis resenved



midas GEN

1. Pushover analysis improvement

(4) Improved Analysis Control & Speed

m Simple Analysis Control

midas Gen V.741 Enhancements

Analysis & Design

& Improvement on load control method: 100% of applied load is accurately reflected in analysis.

& Addition of Load Incremental Method

- Auto-stepping control: The first step is loaded up to 90%1of the elastic limit of the structure. Further steps a

re automatically divided into the ratio of {(n+2) —i}/Zi
i=1

- Equal step (1/nstep): Equally divided steps.

- User defined Increment-control function

& Auto-terminating condition is added.

- Current Stiffness Ratio: If the analysis results do not converge, analysis will be terminated.

- Auto-terminating condition by story drift ratio is added (Displacement Control).

m Analysis Speed

& Analysis speed is improved by adopting INCORE Solver. Analysis time is reduced to 40 — 50% compared
to the old version.

[Comparing analysis time]

old

Ver.7.4.1/old ver

. Ver.7.4.1 .
version sion
Skyline Solver 41.570 20.790 43.70 [%]
[sec] [sec]
Mult-Frontal So | 46.780 [se | 20.490 [se 43.80 [%)]
Iver c] c]
Number of Nodes : 135
(234) ,wall (12)

>

» Number of elements : beam
» Nonlinear hinges are assigned to all the elements.
>

Incremental method: Displacement Control (50 steps)

Copyraht (c) 1989-=2006 MIDAS Information Techr

id. All rights resenved



mudas Gen Building and General Structure midas Gen V.741 Enhancements

1. Pushover analysis improvement Analysis & Design

(5) Improvement on displaying member forces due to pushover analysis

Design > Pushover Analysis > Perform Pushover Analysis
Results > Forces > Beam Diagrams

mOld Version

Linear Interpolation of the member Inaccurate member forces at intermediate points if
forces at each end was used for e—> distributed loads were present unless separate
forces at intermediate points. calculations were made.

m New Version (Ver.7.4.1) T e are

Display member forces at every quarter point (i, 1/4, 2/4, 3/4,j) > displayed reflecting distributed
loads.

o0l

Calculating member

forces at 5 points

FIEW-DIRECTION

* For detailed information, refer to Pushover user’s guide at http://eng.midasuser.com.

Copyright () 1989-2006 MIDAS Information Technology Co., Ltd. All rights reserved
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midas Gen Bk and Gorors) Stuctes

2. Important Notice to Existing Users

midas Gen V.741 Enhancements

Analysis & Design

(1) Data conversion — Analysis control data

m Old Version

Load Case Name Inc, Method | Add
Max Mumber of Increment Steps m_ EY.¥ Load Madify/Show
Max, tteration / Increment Step 10 E Delete
— Convergence Criteria
¥ Displacement Morm ID.UEH

o _ Close |

[ T Sm—
L 4

Load Case lm Scale Factor I‘—
Static: Load Case [ Scale

|

T ; [ ]
Modify
Delete

Cancel I

I™ Force Morm
I™ Energy Norm

Rernove Pushover Analysis Data I

Cancel |

Pushover, Global Control

Initial Load Monlinear Analysis Option

Load Case  |DL - Maximurn Iteration a

Scale Factor

Convergence Criteria
Static Load Case | Siale

DL 1

|v Displacement Morm 0.001

| add
Modify
Delete

[~ Farce Marm

[~ Energy Morm

11

Pushover Hinge Data Cption

Default Stiffness Reduction Ratio of Skeleton Curve
Trilinear | slip Trilinear Tyvpe

v Symmetric (+) )

al 0.1 0.1
0z |0.05 0.05

Eilinzar § Slip Bilinear Type
[v Syrimetric ) )

al 0.05 0.05

Remave Pushover Global Contral

Data For Auto-Calculation of Capacity
Reference Location only Far Distributed Hinges

I-end hd

Reference Design Code (Euracode &: 2004)

EBieam

o

Sicale Factor For Ultimate Rotation

Secondary Seismic Elements

—
=1

Cancel

@& Convergence Criteria — Moved to the Pushover Global Control dialog. @

[4

Copyright () 1989-2006 MIDAS Information T

& Initial Load — Moved to the Pushover Global Control dialog.

echnology Co., Ltd. All rights resernved




midas Gen e

2. Important Notice to Existing Users

(2) Data conversion — Pushover Load Case

m Old Version

I Max Mumber of Increment Steps |40

Max, lteration / Increment Step

Convergence [3IE

Load Case Mame : [0

v Displacen
I Force Mon

Description |
I~ Energy Mo

Increment Method

& Load Contral ¢ Displacement Contral

e ~Cantrol Option

Auto-stepping Contral Data
Estimated Collapse Load / Cud
Estimated Mumber of Steps (n+1)

[
—

Analysis Stopping Condition
Limit Inter-Story Deformation Angle
Identified Horizontal Capacity / Clud :

1/ [
—

& Maone

Analysis Option
’7  P-Delta

I Use Initial Load
~Load Case(Qud)

Load Type : [Static Load Cases 3|
Load Case MODAL ~| Scale Factor @ Il
Load [ Seale | Add
NODAL 1 _—I
Iadify
Delete
Ok I Cancel I

@' ->| * Auto-Stepping Contral I

midas Gen V.741 Enhancements

Analysis & Design

m New Version(Ver.7.4.1)

Add/Modify Pushover Load Case

PL Description :

Geperal Control

X

—
|40 |

[ Consider P-Delta Effect

Mame ;

Increment Steps (nstep) :

v Use Initial Load

Increment Methad

" Displacement Control

Stepping Conkrol Sption

" Equal Step { 1/nskep )

" Incremental Contral Function :

L
4

Analysis Stopping Condition

Current Stiffness Ratio (Cs) : ’D— % J
{ Current Stiffness [ Initial Stiffness )
[v Limit Inter-Story Deformation Angle if lltl_ [rad]

Load Case{Qud)
Load Type : |Static Load Cases j
Load Case EX hd Scale Fackar @ |1
Load | Scale | add
EX 1

Madify
Delete

Apply |

o1

Cancel |

& Number of Incremental Steps — Moved to the Pushover Load Case dialog.
(Number of Increment Steps can be set by load cases separately.)

@#Auto-stepping Control

=2006 MIDAS Information Technx

— Control method is totally revised.

i Al rights resenved
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2. Important notice to existing users Analysis & Design

midas Gen V.741 Enhancements

(3) Data conversion — Hinge properties type

m Old Version m New Version (Ver.7.4.1)

— Define hinge properties by components — Define hinge properties by elements

Add/Modify Pushover Hinge Properties

0 If'_-.-' Hil'l!;lE! F'I'I:ID. i Mame : W Description :
Element Type
Hinge Prapetties Type Name : IW— (* Beam/Calumn " wall (CRE) ~
" Truss " General Link i
Define Properties Type ! User = Material Type Definition
—Hinge TS.'DE | + RC[SRC (encased) " Maoment - Rotation (M-S}
& Multi-Linear Type | FENE Type f = = = _®_ = T = &= seok SRCHlod) m - )I {+ Moment - Curvature (M-3 Lumped) I
i Masonry { Moment - Curvature (M-3 Distributed)
—Hinge PrDDEI’ﬁES Interaction Type
Hinge Type IMoment—y,z vl Properties,., | * None " P-M-Min Status Determination

Component Properties

i
0k | Cancel | Component | THE Skeletan Curve

¥ Fx |Center j|TriIinear Type j Properties...
¥ Fy |Center j|TriIinear Type j Properties...
¥ Fz |Center j|TriIinear Type j Properties...
[ M

"W Add/Modify Pushover, Hinge Properties
Hinge Properties Tupe Marne : |lﬂlﬂl v
. ’ |- ________ - @_| Mame W Description :
Define Properties Type lser v I
‘ I Element Type
—Hinge TS.'DE " &+ BeamColumn " wall (CRE) o
 ulti=Linear yee & FEMA Type 1 € Truss € GeneralLink o
1 IMaterial Type Definition
~Hinge Properties I— — — —|= = repsrefemcamed — 3| & Moment - Rotation (-6} |
Hinge TS"DE IMument—y,z ,l Prnperties,,, | " Steel | SRC (filled) " Moment - Curvature (M- Lumped)
" Masonry ™ Moment - Curvature (M- Distributed)
,TI Carcal | Inkeraction Type
* MNone ™" P-M-M in Status Determination

Component Properties

Component L';cig?izn Skeleton Curve
. - . WV Fx Center ¥ - Properties...
& Old Version Multi-linear — New Version I e v 2] Propertes. |
¥ Fz |Center ﬂ|FEMA ﬂ Properties. ..
Moment-Curvature (Lumped @
(Lumped) o ] .
& Old Version FEMA MMy |maend v|[FEma | Properties...
v Mz |I&J-end j|FEMA j Properties. ..
— New Version Moment-Rotation@ | |

Ok | Cancel | |

Copyright () 1989-2006 MIDAS Information Technology Co., Ltd. All rights reserved



midas G e n ! midas Gen V.741 Enhancements

2. Important Notice to Existing Users Analysis & Design

(4) Data conversion — Hinge properties assignment

m Old Version m New Version(Ver.7.4.1)

Elg Pushaver Analysis
E} g Pushover Load Case : |

------ B Ex [ Force]
E} g Define Hinge Propertied 0
B MM [ User ; Muti-Lingar ]
B &AL [ User ; Mutti-Linear ]

- @ SHEAR [ User ; Multi-lingar ]
------ g Assign Hinge Properties @ 5

=8 g Pushover Analysis
------ [ Pushover Global Control [ Max, Heratiop=l]
. [ Pushover Load Case : | o
[—]Ef Define Pushaver Hinge Prnpeme
[ SHEAR_19[ Beam,/Column ; AT Mone)
- SHEAR_20 [ Beam/Column ; AC ; Nane]
- SHEAR_21 [ Beam/Column ; AC ; Nane]
~E SHEAR24 [ Beam,/Calumn ; RC : None)
[ SHEAR_25 [ Beam,/Column ; AC : None)
[ SHEAR_26 [ Beam,/Column ; AC : None)
@ SHEAR_31 [ Beam/Column ; AC ; Nane]
- SHEAR_32 [ Beam/Column ; 8
[ SHEAR33 [ Beam,/Column ;
E}--Ef #ssign Pushover Hinge Propettiad
~F B19-SHEAR_I9
- B_3HEAR_20
- B2I_SHEAR21
[ B24_SHEAR_24
~F B%_SHEAR_25
~F B2%_SHEAR_26
- B3I_SHEAR_I!
- BI-SHEAR_32
~F B3_SHEAR_H

@ Hinge properties defined by components@ @ Hinge properties defined by elements 1
* 3 components of hinge properties have been d * 9 hinge properties by elements have been defined.
efined.
Hinge properties by component are assigned to Hinge properties by elements are assigned to the
the elements. elements.
* 36 component hinge properties have been assig * Hinge properties have been assigned to 9 elements.

ned to the elements.

@ Nonlinear hinge properties were defined by force components in the old version, however in the new version,
they are defined by elements. For example, in order to assign axial and flexural hinge properties to one
element in the old version, the user defined two different hinge properties. However, in the new version, only
one hinge property defining the axial and flexural properties is needed.

@In the new version, when the user opens a model file created in the old version, the component hinge
properties will be individually assigned to the corresponding elements (one component hinge property per
element). So, the converted file size of the model may become larger than that of the old version. This is not
the general way to define hinge properties in the new version, but it is intended to avoid errors in converting
files. Refer to Assign Hinge Properties to learn how to assign hinge properties in the new version.
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3. Concrete/Steel Pushover analysis as per Eurocode8:2004  Analysis & Design

(1) Pushover Hinge Properties

Design > Pushover Analysis > Pushover Global Control

Design > Pushover Analysis > Pushover Load Cases

Design > Pushover Analysis > Define Pushover Hinge Properties
Design > Pushover Analysis > Assign Pushover Hinge Properties

Upgrade Contents

Pushover hinge type as per Eurocode 8:2004 is newly added.

6 components (Fx, Fy, Fz, Mx, My & Mz) can be defined in Pushover Hinge Properties dialog box.

¢c. When PMM hinge is defined, yield moments considering P-M interaction can be checked by
clicking on [Show Ratio] button.

d. Deformation capacity is calculated based on Eurocode 8-3:2004, and the user can check the

calculated values in a detailed report.

oo

Shape of the Lst and 2nd PM Iteraction Qs s e e e e 2
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P A A ek Im RG340 a0 A
r e - Comiheres Cowte
~Element Type - *h " W
& I ~ Ry 33 g e 3000 141 |
+ Beam/Colu W = - ;{; - u RS pavs r
" Truss el T sy Cone 0 e
—Material Type f yesnfien
(4 $
{* RC [ SR (encase PR et s —_—r —
" Steel | SRC (Filled) etk Sftvens G
" Masanr
! [N~ A 1 e |
~Inkeraction Type
 None & P-M-M in Status Detsrmination
— Compaonent Properties
Hi
Component Loc";?izn Skeleton Curve
™ Fx Cenker L”Trilinear Type | Properts...
v Fy Center | Eurocode § @ 2004 - Properties... !
I~ Fe Center _x||Trilinear Type | Froperties. ..
™ M Center _x||Trilinear Type | Froperties. ..
IV iy 13Jend = ||Eurocods 8: 2004 hd Properties. ..
7 11z I&J-end L”Eurocode & 2004 hd Properties. ..
: S : ‘field Surface Properties. .. : IMasonty Properties, ., |
s b | 4 00— | — — A ~-v.:~n\»- :- | oK I Cemae] apply |
o I Comt |
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midas Gen V.741 Enhancements

3. Concrete/Steel Pushover analysis as per Eurocode 8:2004  Analysis & Design

(2) Pushover analysis results & Target displacement

Design > Pushover Analysis > Pushover Hinge Status Results
Design > Pushover Analysis > Pushover Curve

Design > Pushover Analysis > Pushover Story Graph > Story Shear Graph

Story Shear vs Story Drift
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Upgrade Contents

Target displacements (demands & steps corresponding to the limit states of DL, SD & NC ) for the

design spectrum are displayed in the Pushover Curve dialog box.
Hinge status (Ductility, Deformation, Force, Status of yielding) for each pushover step resulting

from the Pushover analysis is displayed in Contours.
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3. Concrete/Steel Pushover analysis as per Eurocode 8:2004  Analysis & Design

(3) Safety Verification

Design > Pushover Analysis > Safety Verification Table

Set Safety Verification Parameters El

Pushower Load Case

~ Upgrade Contents
Step For Demand = |n the safety verification table, the capacity of both
(" Damage Limitatior (DL) ductile and brittle components are compared to the
(+" Significant Damage (S0 demand.

" Mear Collapse (M)

" User Defined 1 -

Confidence Fackor 1.0 -
Component
Ductile Failure v My [ Mz
Brittle Failure v Fy [ Fz
’Tl Cancel
Yerify Ductile Mechanism Yerify Brittle Mechanism
Elem Location i;:;r::t Load Wy FZ
Demand | Capacity Remark Demand | Capacity Remark
Step for Demand = NC (Step 6), Confidence factor =1.00
Press right mouse hutton and click 'Set Safety Parameters' menu to change step or loadcase
> 1 Certer  Primary PL - - 223282 5889450 oK
1 l-end Primary  PL 0.0026 0.0243 OK - - -
1 J-end Primary  PL 00021 00249 OK 2 5 .
2 Center Primary  PL Z s - 1150150 6458150 oK
2 l-end Primary  PL 00033 00242 oK = = 5
2 Jend  Primary PL 00006 00243 oK -] - -
3 |-end Primary PL 0.0026 0.0600 OK - - -
3 J-end Primary PL 00080 00800 OK - - -
4 |-end Primary PL 00027 00800 OK - - -
4 J-end Pritmary PL 00078 00800 OK - - -
7 l-end Primary PL 00075 00250 OK - - -
7 J-end Primary  PL 00076 00250 OK 2 : =
12 Certer  Primary  PL g g - 218998 5636480 OK
12 l-end Primary  PL 00012 00251 oK = > 5
12 Jend  Primary  PL 00018 00251 oK =] - -
13 Center Primary PL - - - 1397730 6181270 OK
13 I-end Primary PL 0.0032 ‘ 0.0245 OK - - -
13 J-end Primary PL 0.0000 0.0246 OK - - -
14 l-end Pritmary PL 00006 00800 OK - - -
14 J-end Primary PL 00100 00800 OK - - -

* For detailed information, refer to ‘Pushover Analysis as per Eurocode8:2004’ tutorial at http://eng.midasuser.com.

Copyright () 1989-2006 MIDAS Information Technology Co., Ltd. All rights reserved
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niergrated Design System for

midas Gen Building and General Structures midas Gen V.741 Enhancements
4. Masonry Pushover analysis as per OPCM3431 Analysis & Design

(1)Pushover hinge properties of a masonry structure

Design > Pushover Analysis > Define Pushover Hinge Properties

Upgrade Contents
= Pushover analysis for masonry structures is newly implemented.
= Different hinge properties for new buildings and existing buildings are provided.
= Different hinge properties for masonry piers and masonry spandrels are provided.

Masonry Properties

Copyright () 1989-2006 MIDAS Information Technology Co., Ltd. All rights resened.
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4. Masonry Pushover analysis as per OPCM3431 Analysis & Design

(2) Pushover analysis results & Global assessment

Design > Pushover Analysis > Pushover Hinge Status Results
Design > Pushover Analysis > Pushover Curve

Upgrade Contents

= Assessment results for limit states of DL & SD between the capacity and the demand are
displayed in terms of global response in Pushover Curve.

= Hinge status (Ductility, Deformation, Force, Status of yielding) for each pushover step resulting
from the Pushover analysis is displayed in Contours.
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4. Masonry Pushover analysis as per OPCM3431 Analysis & Design

(3) Resistance of masonry pier & spandrel

Memberin fy _ f(LT)="f .Apier fx="f,-(h-t)="f, Apan

compression

Axial
resistance MEmPERinE fx = 0 _
: fx=0
tension
Existing \/ —|.T _1'5'70 1+ P
buildin L
Shear g B 1.57,
. V. =h-t-f,,
resistance New , W
building Vi=L-T-7
Memberin . _L2-T-p 1 p | P-L 1 p
compression "'u T a - -
Flexural & 2 K-t 2 K- f " H,-h . H,
resistance o mber in M =0 ’ 2 0.85-f ,-h-t
tension u
Where,
S, : Compressive strength (User Defined Value) |"=1._"\ 15 = HIL
L :PierLength p<=H/L, 10 < H/L<1.5
T :Pier Thickness |_=1-0 C HIL=Z1.0
L' : Depth of Neutral Axis Calculated at Each Load Step P i Vertical Stress
I-_ (1 &) o s s K : Vertical Stress Distribution Coefficient
I .<‘3'\E_E;'f’ >e2 L6 (Default: K =0.85, User Defined Value)
l: L e« L6 7 1y : Horizontal Compressive strength (User Defined Value)
H :Pier Height ﬁku : Shear Strength in absence of Vertical Loads (User Defined Value)
Ty : Shear Strength (User Defined Value) | )04 f, - ht
P . Axial Force H,4 1) H, : User Defined Vaiue
Af : Moment minimum value between i) and i)
-, q"' v f &
/ * ’
(a) Masonry pier (b) Masonry spandrel
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5. Concrete Design as per Eurocode 2:2004 Analysis & Design

(1) ULS & SLS Design

Design > Concrete Design Parameters > Design Code
Design > Concrete Design Parameters > Serviceability Parameters
Design > Concrete Design Parameters > Partial Safety Factors for Material Properties

RC design as per Eurocode 2:2004 is newly implemented. JiOrade Contcijig

=Ultimate Limit States Design (Beam, Column, Wall) - New for Ver.7.4.1

=Serviceability Limit States Design (Stress limit, Crack width, Deflection)

|Serviceabilitv Parameters ﬂ J

Concrete Design Code @ onti
pion

¢ AddfReplace " Delete
Design Code : EurocodeZ: 04
B Selection Type
Al {* By Selection
Moment Redistribution Factor for Beam 1 Exposure Class
Class ¢ |><D1 ﬂ
Ok | Close: |
Stress Parametets
k| 0e  kz: | 045
ka: | 0.8 ki | 1
Crack Control
e N
Design Code & Eurocodez:04 Update By Code
Partial Safety Factors for Material Properties [~ Frequent

Concrete (Gamma c)

- Fundamerikal
[w Quasi-permanent

Lirrit ¢ 0.0003

s
- Accidental (except Earthguakes) 1z
Steel (zamma 5)
- Fundarmental ]
g lli Quasi-permanent Deflection Ctrl
L Js00
& L{z50
ra—

" User: L/

Characteristic Deflection Contral

Limit s L 250

Deflection Anplification Factar
| 1

Apply Close

- Accidental (except Earthguakes)

Coefficient For Long Term Effects

Alpha oo

Ok
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5. Concrete Design as per Eurocode 2:2004 Analysis & Design

(2) Auto-Generation of Load Combination as per Eurocode 2:2004

Results > Combinations

Upgrade Contents

=Auto generation of load combinations based on Eurocode 2:2004 is newly implemented.

=Orthogonal Effect of Earthquake load can be considered.

Load Combinations

General | Steel Design  Concrete Design ISRC Design | Footing Design |

Load Combination List Load Cases and Factors
No| Name Active | Type | Description | e LoadCase | Factor | e
P | 1[cLCB1 | StrengthiStress | Add  1.4D +1.5(1.0LL) P |DL(ST) 1.4000
2|cLCB2 || Strength/Stress | Add 1,40 +1.5{(1.0LL) + 1.5(0 |LL(STY 1.5000
3|cLCB3 | Strength/Stress | Add 1.40 +1.5(00.7LL1 + 1.5 +
4| cLCB4 | Strength/Stress | Add 1.40 + 1.5
S| cLCBS | Strength/Stress | Add 140 +15 Option =
B|cLCBE | Strength/Stress | Add 1.00 +1.0 @ Add 7 Replace
7| cLCEY | Strength/Stress | Add 1.00 +1.0
B[cLCES | Serviceability Add  SERW1.0]  Code Seection

9|cLCBY | Seniceahility Add  SERV:1.0 (& Conerete
10]cLCB10 | Serviceahility Add  SERV:1.0| oDesuncode:  |Ewoccdez:ns =
11| cLCB11 | Serviceability Add  SERY 1.0
12|cLCB12 | Serviceabilty | Add  |SERv :1.0f | el e of Resance Spactrm Lasd Cazes
13[cLCE13 | Serviceahility Add SERw:1.0 Seas o Factoe s | | =
14| cLCB14 | Serviceability Add  SERY 1.0 Factor | Losd Case | |
15|cLCE15 | Serviceability Add SERW :1.0 —:
15[ cLCE1E | Serviceability Add SERw:1.0 | _——Jl
17| cLCB17 | Serviceability Add  SERY 1.0 :
18| cLCE18 | Serviceahility Add SERW 1.0
*
w
W Congicr Crthogonal Effect y
‘[ 5et Load Cases for Crthogonal Effect, S
Copy | Import. .. Auto Generation. .. J - -
____________ Rt a for, Orthogonal Eff... §|
File Mame: |C:WDocuments and Settingshviee Wheskioptest Ic " SASS(Square-Root-of Sunvof Squares) —
u Orthogonal Loads Group
Factors for variable actions -
Psid Pt Pez Define Crthogonal Load Cases

Ihetoad: 0.7 fo.s 0.3 loadCase 1: [EX(ST)  +| .

Wrdload: 06 fo.2 P loadCase2:  [E¥(sT) =

Sovwload: (0.7 ) 02
groupha | o1 | ez |
Partial fatoes for ackions 1 EX(5T) EY(5T)
Ganma G |14 Garms 01 1S
I
I
[ Modify | Delete |
|
i | __Concal Ok | Cancel |
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5. Concrete Design as per Eurocode 2:2004 Analysis & Design

(3) Design Report

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

Upgrade Contents

= Design results are displayed in both graphical and detailed report format.

Fimocods2:04 RC-Cotiimn Desiga R, [« || 8 Eurocode?:04 RE-Cobumn Desipn Resill Dinlog
Code : Ewrocodel 08 ust: BN o Code : Erotodel 04 e W on Py Soctng Opton
= Merber & Marbee  ECY “ moes
Sorted by " Y Sorted by P
[N -~ nzueI | secton [ e | w | N_Ed | N_Ex | v_Ed -
SEL CHK Ast | WRebar = AswH | HRotar
SECT| ™ | Be | He | Haght| tw | s:crlﬂ“]ae[m]mm[ w | RN | kM | RV
51 Eoge Cobwrn | 3500000 600000 Bl Ege Cobrtn - 350000 | 600000 26005 2S3N9 131751 X
o 1 o013 | 4.2 2410 @0
v 1T om0 60 €500 | 600000 = + |7 om0 Aa(«e | 600003 | o268 | 0295 oy ol £ Spond] ket
= Bagn Crbern | 350000 | 600000 [\ 2 Eoge Cobun 350000 BO0000 (268905 | 25308 123751
v T amelen sams oo X y v T imeore awes ooos | o | oms OO0 | 2P |y 00008 | 2210420
ut r Pgn Crbprm | 35000 | 600000 | \ ur r Pdge Cobrn 23000 | 000000 | 3777 07 | 37 7329 soots | a5 1008 | 2810 g0
3 0700 OF0 68TES | S00000 ] 000 0700 48765 ROOD aws | nome
@ Edge Cibirn | 350000 | 600000 | ' e Cobrn mnj 000 341040 | 41134 | [Ty ]
ST e TaTont sine | soonso N v 1T fome G700, 44066 | G000\ | | ez | Dagp oot | AR [Say | 00 | 3naae
=0 Eoge Cobura | 350000 600000 | _ 0 Edge Cobrny 950000 | 600000 (3302 | 20172 A 13968 | "
il 0700 0700, 4076 | 60000 | ' _l' 0700 0700 45763 | 600000 0x9 | 05 ‘:'”_ a2 | oo e ...moom
w 'mcm mq' 900000 | w Whenor Coy 250000 - 000000 (25833 YA LA
\ L i : f Ay | 2 Asal
? r 0P0 GO00 EBTG0 | SOOGS0 o < b ] rrom 000 49755 oGO0 \ Qe | ome coind] [Batssesd o001 o | =1 e -
7 Corvmet Mot Viww Resl View Ogtion
Selectod | ureskexar | FAl o e
Geaptec. j Detad. J Surnery.
Coaw i Cuve | | Coty Table
o — ——
e S Ak j0ninte B | 4 TausND Mo Ak Beiinmalpeann
| Deagg babarnaten S e PO Taam i | et W 1 ——
PO
ke —
-
R T T L Ty Ly
[ 3
aete rema Lo LR ;
L7 Wocmen Dragesar E
ok & .-o = . b = —_— = - h .’,-., 2 —. [ l\’h ¥ -;l:m “.'.-.Ilr T i
| B | [ ) ~ | ol T T
| " | | - D
Lk o Iy R — ‘_'; - . <
(] = . (L] e —
iy Joskon i — -
. o oo —— — - LAl -4
= B
-
1 Deretig Mosrent C gty gl’dj
- - - = ;
antroicly - .1 . T TR ——
v 1 e ¥ e 3
St It A e o osR e MR e e S e
- S '
s b ' ‘ e RRa o -
e mun - e .?“""E. o
S Y- 6o x 1R ¥ : Eie b
R e ] s S A e
wrvdtose ot et ) o ) o onn
RO ™ e e
M Shem Capardy
— - ol -
b [y ra— "l -~ "o . ', ‘it -, bl - £

* For detailed information, refer to ‘Concrete Design as per Eurocode2:2004’ tutorial at http://eng.midasuser.com.
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midas Gen S

6. Steel Design as per Eurocode 3:2005 Analysis & Design

midas Gen V.741 Enhancements

(1) ULS & SLS Design

Design > Steel Design Parameters > Design Code
Design > Steel Design Parameters > Serviceability Parameters
Design > Steel Design Parameters > Partial Safety Factors

Upgrade Contents
Steel design as per Eurocode 3:2005 is newly implemented.

=Ultimate Limit State Design (Beam, Column, Brace) - New for Ver.7.4.1
=Serviceability Limit States Design (Deflection)

General  Steel | Concrete | SRIC

Steel Design Code

|Serviceabi|ity Parameters j J

Design Code : |Eurocode3:05 ﬂ
[v Al Beams/Girders are Laterally Braced SRRl
r f* Add/Replace i Delete
e ~ Selection Type
i all i+ By Selection

Deflection Control For Beams

& L 400
~ L{z50
” " LJf200
Partial Safety Factors ) ¢ User: L
Design Code Eurocode3:05 Update By Code | Deflection Contral For Colurmns
Partial Safety Factors € hofso00
* h (300
Class 1, 2, or 3 Cross-Section (Gamma md) ! ~ hy1s0
Class 4 Cross-Section (Gamma ml) ! Cuser:hy | o0
Met Section at Bolt Holes (Gamma m2) g
Deflection Amplification Fackar
| 1
Ok

Apply Close
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6. Steel Design as per Eurocode 3:2005 Analysis & Design

(2) Design Report

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

Upgrade Contents

= Design results are displayed in both graphical and detailed report formats.

[oaea w - SO = L
~T S 8oe sme (i) 8=z . o fon Steel Gods Onacking Resmlt
1 Dwsgrs donmahon R . L RN
Dwwior Cuke £ awcane) 00 e i 3 e | e [ =1
Lelugsier e 'l - Rl . — W] B O
Mares 150 " [ | -y
frokoy A il =
Py o 440N B+ 200000 1 e Siis 00 Wel Co B ie | bueeadd 981 e -
Tewtue Neve - THOLN] ——
Protent WISt T . - )
Mdorioglh  DHOXCE

D i T e
e Bee Deman 3 deih iae hdlem b

2 MOombos ¥ orcon

M | s sy || o s o
B o B

Dwar Femws P

13 Dasign) P senmetars H
Ly =% mooal = = 6(fom v =nfl Code: Eurocode3:0S Unit: M . mm k|
rac “isons e e £ Member T
Fom Neverd F are o+ 0., Caz = o O . »
- TS S Sorted by & Property Change... | Update. .. | R T
GIPON00 Heawie Resistance Check - — ¢ Lo ‘
B e T e CH| MEMB | SECT Section = | i 4
] . \ SEL N | 4 P
! e K| com | sHR Material | Fy i I
i i 10 250 | 22 502, W ExE5 pyafipe YT
i Dam « | 00 o r
L Covttund Srasssisne 0609 | 0227 5275 | 27000 | R Uy
] Fanal  * 1N Bk e, Fct A v (8, Odniace el et s 30 223 33 W %S5 3 n oy v e
1 Tem  » WSS [l r ! MO ul e
i o - H.b flabar 0 ¢ RS2 T 0.803 | 0453 s2rs | 27so00 i a5 i e
! FELl) = (hiae oma e Uy a1+ by etk Wt oo 1 ekl 24 224 TG4 WIDE 16 it ) omn 4 1 0m
] g SIS s o r ! L Wi 104 L s o)
1 IRz 8 BV | LT 90 o o Oama 11+ { it 0317 | 0352 5275 | Z7a000 S Lo
i WATE SN Pmnnl Mo fmt! BNCIATTAPRLT] Mo L 1o 113 ) Wi«
: wes a0 X285 SG5, W2d103 :
! M. UL ) T Ok r
1 0.652 | 0227 5275 | 275000
bl Ol K 32 226 r SGB-MBTBB T~
» 0.757 0213 5273 27a000
a1 36 i} r SB1, VW 2x26 ‘.\
0.014 0.005 5275 | 275000
255 24 SG1A W 2253
Ok r
0723 | 0203 5275 | 27000
52 243 SGEA, W24 TE
O r
0.680 @ 0372 5275 | 27a000
94 a0 C5, W 41 52
Ok r
0.563 | 0055 5450 | 440000
e 3m a0z - 25, W1 4x99 >
< | | >
[~ Connect Model Yiew View Result Ratio. . |
Select Al Unselect Al Re-calculation | =3
>
Graphic,,) |C_ Deteil.. Deiesmmmerprsm—cise
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mldas G en Building and General Structures midas Gen V.741 Enhancements
Analysis & Design

Eurocode implementation status in midas Gen

. Related Codes .

Eurocode 0:2002
Eurocode 2:2004
Eurocode 3:2005
Eurocode 8:2004
OPCM3431

UNI

BS

DIN

cooodooog

ST Sesicaon |

Concrete Material DB Eurocode 2:2004
Material DB

Steel Material DB Eurocode 3:2005

Section DB Steel Section DB UNI, BS, DIN
Static Wind load Eurocode 1:2005
Load Static Seismic Load Eurocode 8:2004
Response Spectrum Function Eurocode 8:2004

Masonry Pushover OPCM3431
Pushover Analysis  RC Pushover Eurocode 8:2004
Steel Pushover Eurocode 8:2004
Load Combination Eurocode 0:2002
ULS Concrete Frame Design Eurocode 2:2004
Design ULS Steel Frame Design Eurocode 3:2005
SLS Concrete Frame Design Eurocode 2:2004
SLS Steel Frame Design Eurocode 3:2005

Copyright () 1989-2006 MIDAS Information Technology Co., Ltd. All rights resened.



. e :|':|'.-_:|,| I'.Il,-:,i-||| Svstem for
m'd as e n Building and General Structures

7. Improvement on Italian UNI code concrete material DB

midas Gen V.741 Enhancements

Analysis & Design

Upgrade Contents
* In the concrete material DB as per Italian UNI code, Rck10, Rck15 & Rck20 have been added.

* In the old version, cubic strength was used for design strength in Eurocode design. In ver.7.4.1, it is
corrected to cylindrical strength.

Effects & Usage

*When the user opens a model file which is created in the old version, design strength will not be updated.
However when the user opens the ‘Material Data’ dialog or ‘Modify Concrete Materials’ dialog and
changes the material properties of UNI code, the design strength of all the UNI code assigned elements
in the model file will be updated correct design strength.

UNI code Design Strength (MPa) Modulus of Elasticity (MPa)

- 8 -

Rck 10 2.5331E+4
Rck 15 = 12 - 2.7085E+4
Rck 20 = 16 = 2.8607E+4
Rck 25 25 20 2.8500E+4 2.9961E+4
Rck 30 30 25 3.1220E+4 3.1475E+4
Rck 35 35 28 3.3721E+4 3.2308E+4
Rck 40 40 32 3.6049E+4 3.3345E+4
Rck 45 45 35 3.8236E+4 3.4077E+4
Rck 50 50 40 4.0305E+4 3.5220E+4
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8. Lateral-Torsional Buckling Analysis Analysis & Design

Model > Buckling Analysis Control

Upgrade Contents

+ Addition of lateral-torsional buckling consideration
in analysis.

A
A-A’ 7
y Effects & Usage
Force | The buckling mode around the weak axis is
Lateral-torsional Buckling X 'A ‘ considered for a member which has to resist both

bending and shear. This results in more accurate
critical load factors.

Test Model I

Buckling Result Comparison |

Mode No Lateral Torsion Lateral Torsion Inc.
1 56.49929 33.26758
2 57.61738 57.6344
3 69.3207 58.63127
4 70.54121 70.61125
5 119.1424 71.42605
6 119.7788 71.79503
7 145.7739 72.97477
8 146.4525 100.135
9 216.0261 106.5486

10 228.6329 119.2809
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9. Limit Strength for Tension only/Compression only Truss  Analysis & Design
Model > Elements > Create Elements

Upgrade Contents

 Addition of Limit Strength for Tension only/Compression only Trusses.

Effects & Usage

*An additional method of representing material nonlinearity. Both Tension only / Compression only limits
are provided.

—Element Type

Tensile .-

2 {- Ref. Force Limit
| X

F
\5
c

v

& Truss  Hook ¢ Cable

Ellowe, Comp, |III kM
[~ Tens, Lirnit |IZ| kM

—Elernent Type

_ompression oniy/ P

Eef.
£
Mz
F&/ u

v

M1
&+ Truss " Gap T Clgonereleir:Yte
&llawe, Tens, IIII kM
[~ Comp, Lirnit [0 k)
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10. Nonlinear Point Springs

Model > Boundary > Point Spring Support

midas Gen V.741 Enhancements

Analysis & Design

Upgrade Contents

» Compression-only/Tension-only and Multi-Linear Type point springs have been added.

Effects & Usage

* Linear, Multi-Linear and Compression-only springs can be used for modeling the soil structure

interaction e.g. integral bridge.

* By using Multi-Linear (Bi-Linear) springs, the effects of temperature, braking and acceleration in rail

structure interaction can be determined.

|Point Spring Supports

—Boundary Group Marme
| Default

=l .|
— Options

& add ¢ Replace  Delete

—Puoint Spring {Local Direction)——

Type |Linear =]

80x [1000 | ki/m
soy [T000 | k/m
Dz [0 W/m
SR [T kim/lrad]
SRy [T Kimy/Trad]
SRz [0 kMem/Trad]

Apply | Close |

Point Spring Support

=1

—Paint Spring (Local Direction) ——

Type |Multi-Linear =]

Fiy) compressian

/J""_‘

o Bix)

tension

Multi-Linear Type

L]

| Syrnmetric

®om y ¢ tonf

3 |EI |III

b |EI. 00148115k |2EI. q045330,
C IEI.EIEIE 37 48602231
d IEI. NS 59, 97RO35TC
e IEI. 1] 59, 97RO35TC
f IEI. 02375 59, 97RO35TC

Direction |Uen:tn:|r -
|—|:I.EIB, 0,02

L]

Multi-Linear Point Spring Support |

—Point Spring {Local Direction]

Foint Spring (Local Direction)

Type |Tension

=l

T
0z
TRy

Stiffness IEI kM
Direction [Dx(+) =]
Ill 0.0
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midas Gen V.741 Enhancements

11. Tens./Comp.-only, Hook & Gap element in Material nonlinear analysis

Upgrade Contents

*In the old version, Tension-only, Compression-only, Hook and Gap elements were changed to truss
elements in nonlinear analysis. In ver.7.4.1, those elements can be now used in material nonlinear

analysis reflecting their true nonlinear properties.

U Elements, which can be used in material nonlinear analysis and/or geometry nonlinear analysis

Truss
Tension only
Hook
Cable
Compression only
Gap
Beam
Plate — Thick
Plate — Thin
Plane Stress
Plane Strain
Axisymmetry
Solid

1 : Corresponding elements are considered as linear elements in analysis.

yes
yes
yes
yest
yes
yes
yest
yes
Yes”
yes
yes
yes

yes

* . Corresponding thin plate elements are considered as thick plate elements.
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12. Concrete Code Design as per ACI 318-05 Analysis & Design

Design > Concrete Design Parameters > Design Code

Concrete Design Code E|
Design Code @ |ACIF15-05 -

v Apply Special Provisions for Seismic Design

Select Frame Type

t« Special Moment Frames

" Intermediate Moment Frames
" Ordinary Morment Frames

Shear for Design

Update By Code
tethod

+ Maxivel MeZd o MIMN(Vel VeZ)d Vel  VeZ

Vel = W¥g + al«SUM{Mpri/L Lal= |1
YaZ = Vg + al+\eq La2= |1
Moment Redistribution Factor for Beam 1

OK ] Close |

13. Doubly Reinforced Beam Design

Design > Concrete Design Parameters > Design Criteria for Rebar by member
Design > Concrete Design Parameters

> Design Criteria for Rebar, Design Criteria for Rebar by member

|Design Criteria for Rebars byﬂj Design Criteria for Bebars
Beam | Column | Brace | Wall | For Beam Design
Main Rebar s D22 m
Option Stirrups oo - Arrangement : (2 ]
v Add/Replace ¢ Delete Side Bar HE -
aT i om BT m
Main Rebar | DE2 -
v Control Maximurn Rebar Ratio Option of Spliced Bars
Stirups S| - keD,75+Rhob . k: [T || ¢ Mone & B0% ¢ 100%
Arrangemnent |2 A

Side Bar VD13 -

T m l Related Codes I

dB : [0 m 0 ACI318-05, TWN-USD 92
[v Doubly Reinforced

k[l =0, 75+Rhob
Upgrade Contents
Option of Spliced Bars

) ) Check on in order to design doubly reinforced beams.
e Maximum tensile rebar limit can be specified by entering the
ratio(k) as a factor of the reinforcement limit (0.75pb).
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14. Control of minimum rebar spacing for beam/column design

Design > Concrete Design Parameter > Design Criteria for Rebars
Design > Concrete Code Design > Beam Design / Column Design

Upgrade Contents

= The program did not provide required rebar areas for the column design, which sometimes caused
inconvenience when the user tried to manipulate reinforcement.

= For this, minimum rebar spacing limit can be ignored in Gen V741. Older versions always applied
the spacing requirement in the design code. Checking off “Consider Spacing Limit for Main Rebar”
allows the user to find the required rebar area beyond the code required spacing.

For Column Design

Main Rebar : P20 Rebar. ., |

TiESISDiralS H P10 - ﬁrranqement C 2 =
o i . N

[ onsider Spacing Limit For Main Rebari
{+ i i

15. Scale factor for shear strength of concrete

Design > Concrete Design Parameter > Design Code
Design > Concrete Code Design > Beam Design

Upgrade Contents

=TWN-USD 92 Clause 15.4.4.2 indicates that “transverse reinforcement shall be proportioned to resist
shear assuming Vc=0 when both of the following conditions occur.....” In Gen V741, even though
such conditions occur, the user can include a part of shear strength of concrete as well as shear
reinforcement. This function is intended to reflect the engineering practice in Taiwan.
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midas Gen V.741 Enhancements

U Pre/Post-processing part

Addition of Linear Constraints function

Automatically finding the major axis for response spectrum analysis
Improvements on speed of calculation of Masses

Improvements on speed of calculation of Floor Load

Plate offset

Improvement on importing dxf file

Display general link element deformations of Time History Analysis result
Addition of CEB-FIP 78 model code

fo B2 =0 G s B9 e e

Section shape display for irregular section imported from SPC
10. Displaying wall member forces by Wall ID

11. Automatic file recovery

12. Web-based online manual including context-sensitive help

13. Default unit system is changed from kips-ft to kN-m.

-
-
-
-
-
-
-
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1. Addition of Linear Constraints function

midas Gen V.741 Enhancements

Pre/Post-processing

Model > Boundaries > Linear Constraints

Upgrade Contents

*A Linear Constraints function is newly implemented to constrain a specific node to subordinate to the
movements of certain nodes.

Effects & Usage

*Rigid Link can be applied in terms of global axis only. Using Linear Constraints, it enables to constrain
displacement/rotation between nodes in terms of any axis as well as global axis.

Mode | Elerment  Boundary | Mass | Load |

|Linear Constraints | J il
—Boundary Group MName
| Default x| J
— Options
f Add/Replace ¢ Delete
~ Type
I Waighted
& Explicit . Displacement
— Constraint Node/DOF
Mode |3
r Eelease =layve Wodes Without " ‘,’: l,?',f
Specifying Master Nodes .1
L T 7 +
DOF | N :."
@0 CD¥  CDZ o L/ARy, .
CRX CRY CRZ I e gy i
~Independent Node(s)/DOF —— | LF
Node [¢ 12014 —
DOF e 2
DX DY DZ
CoRx - CRY O RZ The figure above shows an application example in which a
Cosf. [T Del | connection is made between a 3-D structure consisted of solid
elements and a thin plate consisted of plate elements. Since
Mode | DOF | Coef | = solid elements do not have stiffness against rotational DOF,
i 4 [Dx |1.000000 they cannot restrain the rotational behavior of the connected
gl 12 |Dx  |1.000000 plate. If the rotational DOF of the connected part is restrained
i :3 g§ }gggggg L using Eq. (1) below, the plate elements would generally behave
E ' || perpendicularly to the connection
= 1 1
Apply | Close | Ry ;=-U,,——U,, Eq. (1)
~ h h
Explicit Type
Copyright () 1983-2006 MIDAS Information Technology Co., Ltd. Al rights resenved



~ mergrated Design Svstem for
mldas Gen e midas Gen V.741 Enhancements

2. Automatically finding the major axis of a building Pre/Post-processing

Loads > Response Spectrum Analysis Data > Response Spectrum Load Cases

Spectrum Load Case

Load Case Mame: R Upgrade Contents
Direction ; oy - = Excitation angle of response spectrum is automatically

taken as the major-axis direction of a building.
v Auto-Search Angle

{* Major (" Ortha
o=
]
Scale Fackar @ 0.125 Load Case Angle Base Shear Force
Re-E0(RS) [=]1] 7id, 472
Period Modification Fackaor ; R¥-E5(R3) (] 8124327
RE-TOLRS) 70 833, 7285
1 FEREGE) 75 555 1793
Fr-TBLRS) 76 85E, 7452
Modal Combination Control R=-TTRS) 7 Major axis_£57.8032
RE-TBRS) 7a 058, 3552
Speckrurm Functions R¥-U{RS) 74 858.3899
Function Marme {Damping Ratio) RA-B0(RS) 80 8579131
Fr-81(R3) 21 B5E, 3266
[WIBC20000 ASCET-55]) (0.05) R=-B2(R3) a2 55,4354
R¥-83(R3) a3 853,437
R¥-B5(RS) a5 247,958
R=-90(RS) a0 825, 5408
Fir-95(R3) 95 7931512
[ Apply Damping Method Rx-100(R3) 100 751, 5545
R¥-110(RS) 110 E53, 2589
B 000000,
850 |- /’ L
Interpolation of Spectral Data ° \
(" Linear {+ Logarithm L / °
v Accidental Eccentricity E 800 |-
Descripkion | o
MAccidental Eccentricity for Respa... E| E’ o
3}
LoadCase | | -Eccetrictynaa o) -
o : ~ Maximum Base Shear Force
By " Aukomatic £ User Defined L 750 | _ _
] —_— ) - (angle=79, Base Shear Force=858.39)
R Eccenbridty: |5 =t of Plan Dim. ©
Perpendinular to Exitation Angie _qc')
Story Eccentmcity i |# g
Roof | 9562477053846 %)
i 12F 056247 1053846 ch 700 |-
©perations 11F__| 9562477053846
10F 056247 T05 3846
il M aF 056247 TO5 3046
iF 0562471053846
Eigenyvalug 7F USEMTTOSRE 650 - ., ,
e — — 55 60 65 70 75 80 85
[ o ] _coat | Exitation Angle(degree)
L) =4

Accidental eccentricity is automatically up
dated based on the major axis.
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3. Improvements on calculation of Masses Pre/Post-processing

midas Gen V.741 Enhancements

Model > Masses > Load to Masses

Loads to Masses b
‘ .?elated Functlons.
Mass Direction

’ z ¥ : 2 i > QO Load > Load Tables > Nodal Body Forces table

Ry 2 O Model > Masses > Floor Diaphragm Masses
Faed Vo e e Catuaiing U Model > Masses > Nodal Masses Table _

= Nodsl Losd O Results > Result Tables > Story > Weight Irregularity Check Table
v Beam Load
~ Floor Load
W Prassure (Mydrostatic)

Grasity © [T mysece Upgrade Contents
Losd Case/ Facte = The maximum number of load cases which are available in Load to

Load Case: (L0 =] .. I

Masses function has been increased to ‘50’ in order to convert
Scale Factor : [|—| |

— — various load cases into masses .
E%fﬁEEL—SSC,"' gl [ = Increase in speed of calculating mass data.
DL46 i
DL47 1 Modl
DL4g | ——'y]
DL4% 1
DLSD 1~ Deless

Aemove Load to Mass Data |

0K | Cancel |

4. Improvements on calculation of Floor Load Data

Load > Define Floor Load Type
Load > Assign Floor Load Type

Upgrade Contents
= Increase in speed of calculating Floor Load data

O Example

Model information Ver.7.2.1 Ver.7.4.1

- Elements: 31859

- Story: 30

- Floor loads are
assigned to all the floors.

When calculating
floor loads before 160 sec. 66 sec. 2.4 times
performing analysis

* Computer information: Intel(R) Pentium(R) 4 CPU 2.80GHz, 1GB RAM * Test model
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5. Plate Offset

Model > Properties > Thickness

Thickness Dats

Valoe | Sitienad |
Thickness 10 @0
& In-plane & Out-ol-plane m_z— m
 In-plane
Out-ol-plane i
W Plate Offget

& Thickness Ratio
Locatz -1

~ Value

In the Tree Menu ﬂ

E}E{Eh Thickness : 3
— e 1R 0,15

Plate offset is newly added.
Offset is applicable in the element’s local-z direction.

e =& 200:0,2(T.R=-1) |

6. Improvement on importing dxf file

File > Import> AutoCAD DXF File

midas Gen V.741 Enhancements

Pre/Post-processing

Upgrade Contents

Upgrade Contents

»Various polyline types such as polygon, triangle, rectangle, etc. can be imported to midas Gen as

plate elements in a DXF format.

Triangle polyline in AutoCAD |

Plate elements in midas Gen |
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7. Display general link element deformations of Time History Analysis result

Model > Results > Result Tables > Time History Analysis > General Link

Upgrade Contents

» General link element deformations of time history analysis results are tabulated in a Spread Sheet
format.

W TR Mot en W Remit T1vws Hakory Arabyiiererad ek]] |

ZIERTFEET A Detomation /

14 J .‘F

Time History Analysis (General Link) Table |

8. Addition of CEB-FIP 78 model code

Model > Properties > Time Dependent Material (Creep/Shrinkage)

Upgrade Contents

*CEB-FIP (1978) model code as well as CEB-FIP (1990) model code can be applied in the construction
stage analysis.

Add/Modily Time Dependent Material (Croep / Shrinkage )

xf : E
Crowp Furction D Ty - { Oraph Optarn —————— - —t
Name : [CEEFR(ISR_NASSH Code s JCEB-FR(15m8) Bl = Civep o | g coue ™ Y-ash b savle |
CEB-FP(197)-
(= | gth of ol e age of 25 days ¢ lﬂ N/mme
Flelisum Humiy of ambient snviroenen 0S0N0100 ¢ [0 +] %
Nosstionat size of member ! mm
h=2eAs/u (Ac - Section Ama, 4 | Perimater in coctact wih stmosghere)
Typa of cament
& Momal and stowly-hardening cements
~ Rapid-hardeeing canents
1 Rapid-tiardeing Ngh-srengh cements
Age of concrete o the beginning of shrinkage ! [3 = day
et | om |
Show Resut, | Ok | Caecet [“Agplv ]
Time Dependent Material (Creep/Shrinkage) Dialog I CEB-FIP Code (1978) Result View
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9. Section shape display for irregular section imported from SPC

View > Display

Upgrade Contents
Display [gl
|

*Section Shape Display function for irregular section
imported from SPC is newly implemented.

Load ] View ] Design
Mode ] Element Property ] Boundary ] Mist

[“IMaterial Mumber
[IMakerial Mare
[CIProperty Number
[ Prope MNare
GpEred Section Group
[C1Time Dependent Material Link
[CInelastic Hinge Symbal
[Inelastic Hinge Mame
[CIReinforcement of Sections

| Display by Group | J
[ Display by Selection Iw Display by Member
[~ Hidden Labels

Display Cption | Reset Al ‘

[o]'4 Cancel | Apply |

Hidden Surface view |

Frame view with Section Shape display option |
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10. Displaying wall member forces by Wall 1D Pre/Post-processing

Results > Forces > Wall Forces/Moments
Results > Forces > Wall Diagrams

Upgrade Contents

= Wall member forces are displayed by Wall IDs rather than by wall elements for clarity.

......... 2--5‘-
ARSI, Ry

P
"0. \?( ...'..

e, L e,

T, d4¢ e,
."'..,. J¢ .."~.
......___\2;‘_‘,
Previous version: V741:
Wall forces by Wall Elements Wall forces by Wall IDs

11. Automatic file recovery

Upgrade Contents

=If midas Gen program encounters a problem and terminates itself in an abnormal way, the working file
may be recovered in most times. The saved file name is file name_restore.mgb.
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12. Web-based online manual including context-sensitive help

*A web-based online manual is available. Pressing [F1] Key will open the
provided that you are connected to the internet.

midas Gen V.741 Enhancements

Pre/Post-processing

Upgrade Contents

web-based online manual

* Pressing the [F1] key gives the user context-sensitive help for all dialogs.

Seasmt Fxphrur

£ midins Gon - Windews
°. g * O Mt e o E_Commond | Mdindes M

W W @ rdeGe

| B New for V74,1

0 san
(LY treematnon

' Analysis Guide

midas Ges Enhancaments
JFrame Werk

4 Tros Nevu

Tosk Pane

ATeol B frecdes Gan and Ol e gansiid purpase finde slement srnalysss soltwain Tha sgrifcant modelng atures 2aeed 00 B anious shimem
FCommans Ling typen materialynction DBx. Bosndary conditions and lad types snabis the gractiting mgneen (o undedacn irtualy sl typws of siructiesl
Ao of Display mayses Howese some iesinictions spply 10 S Ssatures i that some of te Sextures cannot be used smultaneously For exemgle
Fie Sopport Settlemern Analywis mnd Heot of Hydation Anshyss cannat be padermed srmuftacecusty Alss Plane Stram slement connot be
Ea mpphed 10 Buchng Analyms
Vi
Mol The fodowng tables shaw such sestnctom
Leag
Anlysis 1 AnEysE typas which can ta sed smeltanedusly
Resun 2 Elements which Can be used by snalyss types
Ceagn T Niaterists and aections, which can be wiad, by msysis types
Mede 4 Boundary condtions wheeh can be uaed by arshyms types
?“W § Lowd cases, which can be usnd. by analyss types

cas
Winoow

Tabm

P “"‘_’;"“r; o » Analysis types, which can be used simultaneously
[rmspera] Ty | T T s |
| Somcicum| Linwar | | | hzomad LT
v v v v v
i3
L4

13. Default unit system is changed from kips-ft to KN-m.

» Default unit system can be changed in the Tools>Unit System menu.
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