MiDbAS

Modeling, Integrated Design & Analysis Software

MIDAS/Gen V.720 Enhancements |

o

Major Enhancements

M odellazione ed Analisi

* Carichi da vento secondo Eurocode 1 (2005)

* Carichi sismici gtatici equivalenti secondo Eurocode 8 (2004)

» Comportamento di materiale Muratura Strumas (Prof. Pande, Swansea)
* Nuova funzione per | input di carichi eccentrici su travi

» Molte nuove funzioni sulle analis di Pushover

Risultati

* Combinazione di Mxx Mxy Myy in Plate Force/M oment Result
» Miglioramento in output delle analisi di Pushover

» Miglioramenti nella presentazione delle Tabelle

* Display delleforze di taglio ai Piani per ogni Modo di vibrare




MiDbAS

Modeling, Integrated Design & Analysis Software

Major Enhancements

Verifiche e Progetto di sezioni

* Stato Limitedi Servizio secondo Eurocode2 & 3

» Assegnazione delle armature per membratura

* Non consider azione di Compressioni/Tensioni estremamente ridotte in Nonlinear Memb
ers

* Novita nel Risultati del Design calcestruzzo (Armature, Area and Rapporti mostrati sepa
ratamente)

* Novita nel Design dell acciaio

* Novita nellatrattazione degli effetti ortogonali nei Cas di Carico Sismici

Altro

» Miglioramenti nelle funzioni di Display

» Opzioni Grafiche aggiuntein Preferences Menu

» Salvataggio di tutti i Graphic Design Resultsin formato di file
grafico
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Modeling & Analysi

. .4
(1) Wind Load Calculation Standard Eurocode 1 (2005) has been added

Loads > Lateral Loads > Wind Load

Add/modify Wind Load Specification | cranrers T oan Ml Sl =
W Consider Orographic Effects ———————————————— Rera. er]ce
Orography Type Cliffs or Escarpment ¥
Load Case Mame II""'-":>< LI | Building Location Downwind ~
i % L Height of Topoaraphic Feature (H) 10 m
Wind Load Code @ |Eurocode-1(2006) =l S = 0 MIDAS/Gen Online Manua V. 720
DESCriDtiUn g I Length of Downwind Slope {Ld) U m .
Crest-Buiing Disance () w m - Refer to Loads > Lateral Loads > Wind Load
T Wlﬂd LDEEI F‘arameters ¥ Cansider Effects of Neighbouring High-rise Structures
Terrain Category [ - Building Height (h) [ —
) Average Height of Nearby Structures (h_ave) |m— m
Friction Coefficient (Cfr) |U. 1] Distance to the High-rise Structure () [T m
' . . Ii Feature of the Meighbouring High-rige Structure
FLlnlj. BaS|C Wlnd VE'DCIH) Vb'D) 28 [m/S] Larger Horizontal Dimension (d_large) 10 m
Directional Factor (Cdir |1.5 Haight (h-high) L o
Seasaonal Factor (Cseaso |2 [ Consider Ralzing of Displ Helgh
Terrain Categary i Wind Load Profile x|
Obstruction Helght (h_ave) 1 m
Upwind Spacing () I m ~Component————  —Select Profile I
. Roof
el & %-Dir " Stary Force o
ot e enee B 2 i o e
|Windward(.ﬁ.:lﬂ) | WindWaI’d(A:U | LEEWard CDBf. Input Parameters for Structural Fagor———————————— X &Y Dir - OVEI’TUI’HII‘IQ fMament
Terrain Category IV = 5R53
IEI IEI ID Basic ¥Wind Velocity (vb) 8 [m/s]
25
Lack of Carrelation Facto s e = . Story [ g, [ Pressurl Loaded [ Loaded 4
; ; - ame e
’7(‘ Autornatic & User Qefined 1.5 Efots o rsaashy Eoneiter — ] A B =5 .
) Effects of Meighbouring Structures . EDM!:E" ToF 60 50037673 &0 776 2
| Parameters for Mean Wind Yelocity (Wm),., . ideinnt S TF 4z S.0037673| 4,0 776 ”
Auto-calculation of 7T - 0F 36,0 S.00376749| 4.0 776
Structural Factor (C=Cd) 0.932505 Gust effect factor B m SF 340 SO0a7EVE| 40
B l'_Hz E 30.0 szermess| 0 Wind loads auto-calculated
Load Evaluation Using Force Coefficient Sgaihmic Decrement of Uamping (Deftay  [103 TF ZE.0 45277655 | 4.0
o : —— BF 70 ssres an  @s per Eurocode (2005)
Force Coefficient (Cf) I v =F 18.0 45277665 | 4.0 [2rE i 5L
Feference Height (Zs) 5.2 m 1| | r T
H i i i i 69,433068633 a 2000 4000 &000
—Wind Load Direction Factar (Scale Factor) [ T Y mefl i 25 €5m) lm/s]
= Turbulence Length Scale at 2s (L) 74, BB0635226 F”E! Name' IF:WGEH—OHHHEWGEH '\"I ?EDWE‘ %E%WEE Story Fhear
*—Dir, II YD, IU Z-Fot, |E| Turbulence Intenstty at s Ly} [TeTaEIzE 5 .
v (L) LR Make Wind Load Calc. Sheet | Erowse |
o padditional Wind Loads Gust effect factor and  penst e T TTREGE0EED.
_.-_:- auto_cal CU | ated Rh |0.2950731497 mp |0.4012231501
Story | Add,-x | Add. - | Add.-RZ | A Etsh [2 7922057820 Etab [T 3283658001
et B parameters 0. 53TEE0H
o g = Sor (R°2) 1.3623082480
3 Up-crossing Frequency (v} 0,8467400788 H-
DBIETE | Peak Factor (Kp) 3. 7000035301
P——— I Structural Factor (CeCd) 1,3756479163
7 . 1 T ——rr
 iind Load Profile,, ! —— ; : ok : - —




Modeling & Analysis

F ! /il .":‘;'} Al
(2) Static Seismic Load Calculation Standard Eurocode 8 (2004) has been added J

(e o — ey n

Loads > Lateral Loads > Static Seismic Load

Add/modify Seismic Load Specification™ x|

Load Case Mame : |EX = _I

Seismic Load Code : [Eurocode-8(2004) =

Description |

- Seismic Load Parameters

Ground Type @ |A vl

Spectrum Parameters

Lower Bound Factar (b} : |U.2
Importance Factar (13 |l vl

= Typel " Type2 @ User Defined

Sail Factor(5) Th T Td

1.4 018 [IR:] 2 ®
Design Ground Acc, (Ag) ¢ [008 g
Behavior Factar (g 1.5

-~ Structural Parameters
#=Dir, Y-Dir,

Fundarnental Period : |D ID _I

~Seismic Load Direction Factor (Scale Factor)

A-Direction : Il Y-Direction ! |l

—accidental Eccentricity

»-Direction (Ex) : ¢ Positive ¢ Megative & MNone
-Direction (Ey) : ¢ Positive ¢ Megative & None

Torsional Amplification
IVI' Sccidental Eccentricity. [T Inherent Eccentricity

—&dditional Seismic Loads
Stary [&dd,—X [ a&dd-¥ | Add

Delete |

MIDAS/Gen Online Manual V.720

Reference

- Refer to Loads > Lateral Loads > Static Seismic Load

Seismic Load Profile I x|

File Mame: |F:WGen—OnIineWGen W T2 2 W

~Component—— —Select Profile

e x-Dir = Story Force

& v-Dir & Story Shear

X & ¥ Dir = Overturning Moment

 5R5S

Story = Seismic| Added |+

Name Al Hs Force Force %
Foof 900,9216 | 50,0 96,537701 (0,0 B
12F 8459136 | 46,0 83,651033 (0,0 5 sF
11F 8459136 | 420 76,37703 (0.0 "
T0F AEA SRR | =A N EREEFEINN ST
— Static Seismic Loads auto-calculated
m as per Eurocode (2004)
e e weahe |l
=R 93,5296 | 15,0 34,579536, i
M ﬂ &.L.

Story Shear

Make Seismic Load Calc, Sheet | Browse |

Close

Lt .-
- < Selsmic Load Profile JiH—ek—g—camea—im




Modeling & Analysist

(3) Masonry Material Models have been added

Model > Property > Plastic Material

IWWelated post-proc&nWWl

Results > Stresses > Solid Stress

Yield status
at each step

Comment & Reference

Applicable only to 8-node Solid elements

MIDAS/Gen Online Manual V.720
- Refer to Modd > Property > Plastic Material

Brick Material I Bed Joint Material Head Joint Materiall Geometry of Masonry Pane




Modeling & AnalysiSPe

(4) Addition of a function to enable the input of Eccentric Beam Loads

Load > Element Beam Loads
Load > Line Beam Loads

Comments & Reference

Input of Eccentric Beam Loads |—)

Eccentric beam loads can be inputted in ECS or GCS.

Eccentric beam load is applied as a concentrated load and
amoment due to eccentricity internally by the prog
ram.

1 MIDAS/Gen Online Manual V.720

Example of input of
eccentric beam load

- Refer to Loads > Element Beam Load & Line Beam Lo
ad

Applied eccentric IoadsI




Modeling & Analysis

(5) Enhancements of Pushover Analysis function

S
- $

Model > Boundary > General Link Property

jA‘pplicable to Spring Type only |

Enter elastic property of Spring

gEnter Shear Spring Locationl

($ ) ¥

Comment & Reference

User can define the Shear Spring L ocation
(the option to consider the additional moment occurring a
t the end of the element due to shear deformation).

MIDAS/Gen Online Manua V.720
- Refer to Model > Boundary > General Link Property



Modeling & AnalysSiSF

A # $ + , (. -+ $
Model > Boundary > General Link Property
Model > Property > I nelastic Hinge Property

‘, Comment & Reference

<‘ > MIDAS/Gen Online Manual V.720
- Refer to Model > Property > Inelastic Hinge Property

- Refer to Modd > Boundary > General Link Property

Applicable to inelastic hingesl

—

Applicable only when
User Input, Spring and None
types are selected

All Hysteresis Models built-in

(’ MIDAS/Gen can be used




Modeling & AnalysSiSE
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I. Disequilibrium force in a member has been resolved

a. FEMA Type: Enable the user to define the initial stiffness o
f flexural member to be used in inelastic analysis

b. Multi-linear Type: Distributed hinge type for inelastic ti

me history analysis has been added

Ii. Improvement in convergence of p
ushover analysis using wall element
S

Define initial

e stiffness of

flexural member

Pushover Analysis
Multi-linear FEMA
Flexural member M- f M-qg
Inelastic hinge At both ends of ame At both ends of ame
mber mber
]
Plastic length of 1/6L from both ends 0
amember
L ]
Flexibility of am — —
ember F = I:EI + I:Hinge F= I:EI + I:Hinge




Modeling & AnalysSiSF
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I. Convergence Criteria, Force Norm and Energy Norm have been added

Design > Pushover Analysis > Pushover Analysis Control

Reference

MIDAS/Gen Online Manual V.720
- Refer to Design > Pushover Analysis > Pushover
Analysis Control

E> Force Norm and Energy Norm added I

Il. Residual disequilibrium force after the convergence for each increment i
s determined has been resolved

lii. Revision of hysteresis routine — Unloading routine added

liii. Enhancements of algorithm to improve other convergence problem
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(1) Display of Moment Combination in Plate Force/Moment Result

Results > Forces > Plate Forces/ Moments

_ | _ | _ |

Reference
MIDAS/Gen V.720 Online Manual

- Refer to Results > Forces > Plate Force



(2) Enhancements of Pushover Analysis Result

' - $ ] ( ) *
Results > Deformations > Deformed Shape
aQ
ODisplay Multi-linear
type hinge W““I’Qelated FunctionWl

Design > Pushover Analysis> Hinge Status Table

Reference

MIDAS/Gen V.720 Online Manual
Refer to Results > Deformations > Deformed Shape

ODisplay FEMA
type hinge



(3) Enhancements of Story Result Tables

" ( $
(

Results > Result Tables > Story
> Story Shear Force Ratio

IMQeI ated Function %“““W

Model > Buildong > Control Data
- Story Shear Force Ratio Check On

Reference
MIDAS/Gen Online Manual V.720

- Refer to Results > Result Tables > Story Shear Force Ra
tio

Story Shear Force due to RS loads is calculated by combin

ing the story shear forces of each mode using the mo
dal combination method.



+ $ */
Results > Result Tables > Story > Stiffness I rregularity Check

| O Comment
If Story Drift is negative (-), the stiffness of the correspond

ing story isdisplayed with "- .

O



' 2) $ . * $. /
Results > Result Tables > Story Tables

IWZelated Function‘“Wl

Story Result Tables that display NG in the Remark colu
mn

- Story Drift
- Story Shear Force Coefficient

- Torsional Irregularity Check
- Stiffness Irregularity Check

- Weight Irregularity Check

- Capacity Irregularity Check



& 3

Results > Result Tables > Story Tables

Application of Module function Remark

Story Drift Already existed
Story Displacement Already existed

Story Shear Forces (Response Spectrum Analysis) Newly added
Story Mode Shape Already existed

Story Eccentricity Newly added

Story Shear Force Ratio Newly added
Torsional Amplification Factor Already existed
Overturning Moment Already existed
Story Axial Force Sum Already existed
Stability Coefficient Already existed
Torsional Irregularity Check Already existed
Stiffness Irregularity Check Already existed
Capacity Irregularity Check Already existed




# # $- $ 0 /
Results > Result Tables > Story > Story Drift, Story Drift (Time History Analysis), Story Shear (Respo
nse Spectrum Analysis) - Story Shear Force Coefficient

Reference

¢——— Level (Unit) removed

MIDAS/Gen Online Manual V.720

- Results > Result Tables > Story Drift
- Results > Result Tables
> Story Drift (Time History Analysis)
I - Results > Result Tables
> Story Shear (Response Spectrum Analysis)

#— Level (Unit) removed




(4) Display Story Shear Force for each Mode

Results > Result Text Output (*. MSR, *. GAL)

O

'W}laxed Functit_

L oads > Response Spectrum Anaysis Data >
Response Spectrum L oad Case

Analysis > Eigenvalue Analysis Control

Results> Result Tables > Story >
Story Shear Force Ratio,
Story Shear (Response Spectrum Analysis)
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(1) Serviceability Checks as per Eurocode 2 & 3

# $ *

")

Results > Combinations

'Welated Functi“

Design > General Design Parameters >
Serviceability L oad Combination Type

References

MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceability Check as per Euro
code 2] in Design > Concrete Code Checking > Beam Che
cking

- Refer to [Procedure for Serviceability Check as per Euro
code 3] in Design > Steel Code Check
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Design > Concrete Code Design > Modify Concrete Material

Comment & References

Short/Long Term Elasticity Ratio
- Default for Short Term: ESEc
- Default for Long Term: 2(ES/Ec)

MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceability Check as per Euro
code 2] in Design > Concrete Code Checking > Beam Che
cking

- Refer to [Procedure for Serviceability Check as per Euro
code 3] in Design > Steel Code Check



( * # $ /$

Design > General Design Parameters > Serviceability Load Combination Type

Iﬂ Related Functi ons“““““

Results > Combinations

Comment & References

Once serviceability load combinations are created by using
Auto Generation of Results > Combination, the created loa
d combinations are automatically classified into Serviceabil
ity Load Combination Type dialog box according to types.

MIDAS/Gen V.720 Online Manual

“,19 frnseus v o1 - Refer to [Procedure for Serviceability Check as per Euro
S code 2] in Design > Concrete Code Checking > Beam Che

Aty ﬂ Aty Ata Ckl ng
Combination value Qs / - Refer to [Procedure for Serviceability Check as per Euro

code 3] in Design > Steel Code Check

A Frequent value yQy

A
[ VIV

Time

NS

S
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Design > Concrete Design Parameters > Serviceability Parameters

Design > Steel Design Parameters > Serviceability Parameters

@
N

e Funcriofig)

Design > Concrete Code Checking > Beam Checking
Design > Steel Code Check

References
MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceability Check as per Euro
code 2] in Design > Concrete Code Checking > Beam Che
cking

- Refer to [Procedure for Serviceability Check as per Euro
code 3] in Design > Steel Code Check
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Design > Concrete Code Checking > Beam Checking

Comments & References

Graphic Report
- Crack Control
- Deflection Control

Detail Report
- Stress (Strength Results)
- Crack (Serviceability Results)

MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceabilit
y Check as per Eurocode 2] in Design
> Concrete Code Checking > Beam C
hecking

- Refer to [Procedure for Serviceabilit
y Check as per Eurocode 3] in Design
> Steel Code Check
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Design > Steel Code Check

—

%

Comments & References

Graphic Report
- Deflection Checking Results

Detail Report
- Check Deflection

MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceability Chec
k as per Eurocode 2] in Design > Concrete Co
de Checking > Beam Checking

- Refer to [Procedure for Serviceability Chec
k as per Eurocode 3] in Design > Steel Code
Check



(2) Assign Rebars by Members

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

Design > Concrete Design Parameters
> Concrete Design Tables> Design Criteria for Rebar by Members

Comment & References
MIDAS/Gen V.720 Online Manual

- Design > Concrete Design Parameters
> Design Criteriafor Rebar by Members
- Design > Concrete Design Parameters

> Concrete Design Tables > Design Criteriafor Rebar by
Members

While Design Criteriafor Rebars enables the user to assig
n rebars by sections, Design Criteriafor Rebar by Member
S enablesthe user to assign rebars by members. Design Cr
iteriafor Rebar by Members precedes Design Criteriafor
Rebars when both are assigned.




(3) Disregard of Extremely Small Compression/Tension in Nonlinear Members

Design > Concrete Code Design > RC, Column, Wall, Brace Design
Design > SRC Code Check > Column Checking
Design > Steel Code Check

JIRSa Funcicifl]

Model > Elements > Create Element
Tension Only/Hook/Cable, Compression Only/Gab

Load >
Create Load Cases Using L oad Combinations

Anaysis>Main Control Data



(4) Enhancements of Concrete Design Result (Rebar, Area and Ratio separately displayed)

Design > Concrete Design Result

I Reference
MIDAS/Gen V.720 Online Manual

- Refer to Design > Concrete Design Result




(5) Enhancements of Steel Design

'8 ( " - (9 $ * "
Design > Steel Code Check

V720 |

Old Version: Detail report used to display the calculations corresponding to the location of member and load combination,
which produced the most critical combined stress.

New Version: Detail report displays the calculations corresponding to the location of member, which produces the more
critical one of the most unfavorable combined stress and the most unfavorable shear stress.



(6) Enhancements of Orthogonal Effect in Seismic Load Cases

|

- While generating static seismic load combinations with Orthogona Effect considered, only one load combination was generated. For example, only
one of [E(X), E(Y)], [E(Y),E(Z)] and [E(Z),E(X)] could be generated. (Thiswas identically applied to Response Spectrum L oads.)

L

- [E(X), E(Y)], [E(Y),E(2)] and [E(Z),E(X)] can be all generated. (Thisisidentically applied to Response Spectrum Loads.)

] N

‘ ‘ ‘ iR FunciGil]

‘ ‘ Results > Combinations

Set L oad Casesfor Orthogonal Group







(1) Enhancements of Display function

1 , (
View > Display Option

M““““kel ated Function%

Results > Deformations > Defor med Shape
I - Inelastic Time History Analysis Result
- Pushover Analysis Result

Reference
MIDAS/Gen V.712 Online Manual

- Refer to View > Display Option



View > Display

T 82

llated Functﬂml

Model > Property > Sections

Reference
MIDAS/Gen V.712 Online Manual

- Refer to View > Display




(2) Graphics Option added in Preferences Menu

Tools > Preference

T ———
Reference
MIDAS/Gen V.720 Online Manud
- Refer to Tools > Preference
‘
‘




(3) Save all Graphic Design Results as a graphic file format

Design > Design Result Dialog & Code Check Result Dialog

Revision of V720|

Old Version: Save the graphic design result of a single member or property

New Version: Save the graphic design results of a lot of members or properties




