
Ç Analysis & Design Part

ÁConcrete / Steel pushover analysis & safety verification as per  

Eurocode 8-3: 2004

ÁMasonry pushover analysis & global assessment as per OPCM3431

ÁLateral-Torsional Buckling Analysis

Á Improvement on Italian UNI code concrete material DB

Áand much moreé

ÇPre/Post-processing part

ÁAddition of Linear Constraints function

ÁAutomatically finding the major axis for response spectrum analysis

Á Improvement on importing dxf file

ÁAddition of CEB-FIP 78 model code

ÁWeb-based online manual including context-sensitive help

Áand much moreé

V.741 Enhancements



midasGen V.741  Enhancements

ÇAnalysis & Design Part

1. Pushover analysis improvement

2. Important notice to existing users regarding pushover analysis 

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

3:2004

4. Masonry pushover analysis & global assessment as per OPCM3431

5. Concrete design as per Eurocode 2:2004

6. Steel design as per Eurocode 3:2005

7. Improvement on Italian UNI code concrete material DB

8. Lateral-Torsional Buckling Analysis

9. 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

14.Control of minimum rebar spacing for beam/column design

15.Scale factor for shear strength of concrete

16.Story Drifts for the earthquake directional combination by 100/30 rule 

17.Automatic load combination considering snow load as per Eurocode

18.Loading Sequence in Structural Masonry Model
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Pushover Global Control

Pushover Load cases

Define Pushover Hinge 

Properties

Assign Hinge Properties

Perform Pushover Analysis

Pushover Results

Define Initial load, convergence criteria, stiffn

ess reduction ratio, etc. 

Define incremental step, load pattern, 

incremental method (load 

control/displacement control), auto-

termination condition, etc. 

Define whether to consider initial load and P-

Delta effect

Incremental Control Function set a user-de

fined incremental function (for Load Control)

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 to elements

Yield strength is automatically calculated for 

each element.  

Pushover analysis results: Pushover curve, 

Hinge Status Results, etc. 

Various pushover graphs 

Various pushover hinge result tables

1. Pushover analysis improvement

(1) Pushover Analysis Procedure

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

Upgrade Contents
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(2) Enhanced Usability

Pushover Global Control: defined in a single dialog

Pushover Hinge Properties

Pushover graph

Pushover Hinge result table

Force-Deformation graph, displacement graph by 

steps, etc.  

Hinge status, Plastic deformation, etc. 

Initial load

Default value of stiffness reduction ratio (bi-linear/tri-

linear hinge curve)

Nonlinear Analysis Option (Maximum Iteration, 

Convergence Criteria)

Scale Factor for Ultimate Rotation and Secondary 

Seismic Elements as per Eurocode 8-3

User-oriented interface

Define hinge properties by elements (six components 

can be defined in a single dialog.)

Hinge properties about y-axis and z-axis are 

separately defined. 

Show yield strength in real value as well as the ratio 

of the yield surface.

Assign hinge properties by Drag & Drop

Check hinge properties using Pushover Hinge 

Properties table

1. Pushover analysis improvement
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(3) Improved analysis process for Nonlinear Element and Hinge Properties

Nonlinear Element 

Moment-Rotation (M-q) 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-q) type hinge and Moment-Curvature (M-f) type hinge can be used in combination. 

Pushover Hinge Properties

PMM TYPE Change in axial forces considered

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

-Steel Tri-linear: 1st and 2nd 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. 

1. Pushover analysis improvement
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(4) Improved Analysis Control & Speed

Simple Analysis Control

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% of the elastic limit of the structure. Further steps a

re automatically divided into the ratio of .

ȤEqual 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).

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 

version
Ver.7.4.1

Ver.7.4.1 / old ver

sion

Skyline Solver
47.570

[sec]

20.790

[sec]
43.70 [%]

Mult-Frontal So

lver

46.780 [se

c]

20.490 [se

c]
43.80 [%]

ü Number of Nodes 135

ü Number of elements beam 234 , wall 12

ü Nonlinear hinges are assigned to all the elements. 

ü Incremental method: Displacement Control (50 steps)
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1. Pushover analysis improvement
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Design >  Pushover Analysis > Perform Pushover Analysis

Results> Forces> Beam Diagrams

Old Version

New Version (Ver.7.4.1)

Linear Interpolation of the member 

forces at each end was used for 

forces at intermediate points.

Inaccurate member forces at intermediate points if  

distributed loads were present unless separate 

calculations were made.

Linear interpolation

Display member forces at every quarter point (i, 1/4, 2/4, 3/4, j)
True member forces are 

displayed reflecting distributed 

loads.

Calculating member 

forces at 5 points

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

* For detailed information, refer to Pushover userôs guideat http://eng.midasuser.com. 

http://eng.midasuser.com/t_support/web_note/web_note.asp
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(1) Data conversion ïAnalysis control data

2. Important Notice to Existing Users

Old Version

1

Convergence Criteria Ÿ Moved to the Pushover Global Control dialog.

Initial Load Ÿ Moved to the Pushover Global Control dialog.  

1

2

2

New Version(Ver.7.4.1)
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(2) Data conversion ïPushover Load Case

Number of Incremental Steps Ÿ Moved to the Pushover Load Case dialog. 

(Number of Increment Steps can be set by load cases separately.)

Auto-stepping Control Ÿ Control method is totally revised. 

1

2

Old Version New Version(Ver.7.4.1)

1

2

2. Important Notice to Existing Users
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(3) Data conversion ïHinge properties type

Old Version 

ïDefine hinge properties by components

New Version (Ver.7.4.1) 

ïDefine hinge properties by elements

Old Version Multi-linear Ÿ New Version 

Moment-Curvature (Lumped)

Old Version FEMA 

Ÿ New Version Moment-Rotation

1

2

2. Important notice to existing users

1

2


