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Enhancements

(1) Improvement in RC Column Design/Checking

(2) Cold-formed Steel Code Checking as per EN1993-1-3:2006

(3) RC beam Torsion Design/Checking as per ACI318-11/08

(4) Limiting Minimum Section Size for ACI318-11/08

(5) Displaying Von Mises & Maximum Shear Stress Contour in Model View

(6) Material Nonlinear Analysis with Beam Elements

(7) Material nonlinear analysis of a layer in plate elements 

(8) Triple Friction Pendulum Isolator

(9) Plotting Tangential Displacements for Erected Structures (Stage/Step real displacement)

(10) New Section and Material Database

(11) Nodal Coordinate Table in UCS

(12) Improvement on Plate Local Axis

(13) Improvement on Soil Pressure

 midas Gen 3

 midas Design+

(1) Bolt Connection Design/Checking as per EN1993-1-1:2005

(2) Isolated Footing Design/Checking as per EN1992-1-1:2004
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1. Improvement in RC Column Design/Checking

 Design > RC Design > Concrete Code Design > Column Design

• In concrete columns design/checking, shear verification results can now be displayed not only the critical end position among i-end and j-end but also

the middle of the member.

• This feature is very useful to verify the design results as per special seismic provision since different stirrup spacing should be assigned between critical

position and middle position. This affects the following design code: Eurocode2, Eurocode8, NTC, ACI318, BS8110, CSA-A23.3, TWN-USD, IS456, AIJ-WSD,

KCI-USD, KSCE-USD, AIK-USD, AIK-WSD, GB50010

Column Design Result Dialog Box

Graphic Report Detail Report Modify Column Rebar Data
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 Design > RC Design > Concrete Code Design > Column Design

• In Concrete Design Result dialog box, shear reinforce results can be displayed for the middle position as well as the critical results between i-end and j-

end.

• Stirrup spacing of middle position as well as critical position can be separately exported into midas Dshop European version for column drawings.

Concrete Design Results

midas Gen

midas 
DShop

 Critical stirrup spacing between two ends
 Stirrup spacing at middle position
 Critical length
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2. Cold-formed Steel Code Checking as per EN1993-1-3:2006

• Cold-formed lipped channel and upright section can be verified as per EN1993-1-3:2006. Iteration option to refine reduction factor for buckling of lipped

channel is provided as per the clause 5.5.3.2(3).

• For cold-formed section, metallic coating thickness and type of forming can be specified by the user in Section Option dialog box.

• For lipped channel, effective section properties can be automatically calculated. Calculated values can be checked in Effective Section Properties table.

For user type upright section for which the section dimension is specified by the user, effective section property need to be entered by the user directly.

 Design > Cold formed Steel Design

Tendon Effective Force Graph

Eurocode3-1-3:2006

• Design Scope of Lipped Channel

 Effective section properties

 Resistance of Cross Section

▪ Axial resistance ▪ Bending moment resistance

▪ Shear resistance ▪ Combined axial and bending

▪ Combined shear, axial and bending moment

 Buckling Resistance

▪ Flexure buckling ▪ Torsional buckling

▪ Lateral torsional buckling ▪ Compression and bending buckling

 Serviceability Limit State

▪ Deflection

• Design Scope of Upright Section

 Resistance of Cross Section

▪ Axial resistance ▪ Bending moment resistance

▪ Combined axial and bending

 Buckling Resistance

▪ Flexure buckling ▪ Torsional buckling

▪ Lateral torsional buckling ▪ Compression and bending buckling
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• In RC Code Design and Code Checking, torsion design has been newly added as per ACI318-11/08. The user can select the option if torsion verification is included or not in

Concrete Design Code dialog box.

3. RC beam Torsion Design/Checking as per ACI318-11/08

 Design > RC Design > Design Code > ACI318-11/08

Design Result Dialog Box Detail Report
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4. Limiting Minimum Section Size for ACI318-11/08

 Design > Concrete Design Parameter > Limiting Minimum Section Size

Member Types Supporting Limiting 
Minimum Section Size Limits

• Using Limiting Minimum Section Size function, the user can choose whether to apply the minimum section size requirements provided in the design codes or not. All

boxesare checked asthe default setting.

• NSCP2010 states in section 421.6.1.1 that, ” The shortest cross sectional dimension, measured on a straight line passing through the geometric centroid, shall not be less

than 300mm except for buildings or structures regulated by NSCP Volume III (Housing Code) and BP 220.” This allows the engineers following this design standard to use

smallersectiondimensionsfor projectslike,housingprojects,etc.

• In previous versions, in order to design the sections having section size less than the prescribed minimum section size limits the users had to transfer the design forces to

midas Design+ or use excel sheets. In the new version, user can uncheck the box for minimum section size limits so that the program will not apply these limits for RC

structuraldesign asper ACI 318-08 andACI 318-11.

Design Results for smaller section size
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5. Displaying Von Mises & Maximum Shear Stress Contour in Model View

• Von-mises or Tresca stresses can now be verified for beam elements. In the previous version, beam stress contour was provided for normal and shear

stress only. In order to check Von-mises or Tresca stress, Beam Detail Analysis function was used which allow the user to check equivalent stress for

each element one by one. In the new version, entire equivalent stress distribution can be verified using stress contour. This feature is extremely useful

to verify the stress of irregular shape steel structure.

 Result > Stresses > Beam Stresses (Equivalent)

Beam Stresses (Equivalent) Contour and Table

Main Control Data

Applicable Section Shape and Stress Points
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6. Material Nonlinear Analysis with Beam Elements

 Properties > Plastic Material > von-Mises

 Results > Forces > Beam Forces/Moments

• Stress resultant beam model is introduced to apply beam elements in the material nonlinear analysis. Thus, not only plate elements but also beam elements can be used

for the analysis in which both geometric nonlinear effect and material nonlinear effect need to be taken into account. This feature would be useful for the nonlinear

stability analysis of U-frame steel bridges which are often simulated using both beam elements and plate elements to represent cross beams and main girders,

respectively.The previousversioncouldnot solve this type of model.

• The vonMisesyieldcriterionis usedas the basisof the model.

• The stress-straincurveis linearelastic/perfectlyplastic(i.e. zerohardening).

• Plasticaxial force andplasticbending momentabout majoraxisand minoraxisare only calculated.

• The coupledeffect betweenaxial force and momentis not considered.

• Non-compositesteelsectionis only supported.(Channel, I-Section, T-Section, Box, Pipe,Rectangle,Roundsectiononly.)

Plastic axial hinges in the beam elements

U-frame steel bridge
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7. Material nonlinear analysis of a layer in plate elements

 Properties > Plastic Material

 Analysis > Analysis Control > Nonlinear Analysis

• Algorithm of material nonlinear analysis of a layer of plate element is updated from 3-dimensional condition base (five stress components and zero transverse normal 

stress and strain) to plane stress condition base (three in-plane stress and zero transverse normal stress and non-zero transverse normal strain).

Assumption of zero transverse normal strain of previous algorithm has some restrain on the in-plane deformation in a layer. Therefore, stiffness of a layer could be over 

estimated in the previous version. 

• Due to this change, the results of material nonlinear analysis in this version may be a bit different from the previous versionsdepending on the model.

Constitutive relation : stress resultant vs. strains
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Layered model of a plate for material nonlinearity
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7. Material nonlinear analysis of a layer in plate elements (continued)

Update material elasto-plastic behavior in a layer

Previous version : 3-dimensional base
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Updated version : plane stress base 
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-. Computational method for plasticity – theory and applications Ch. 9 (DRJ Owen 2008)

-. Structural analysis of laminated anisotropic plates (James M. Whitney 1987)
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8. Triple Friction Pendulum Isolator

 Boundary > Link > General Link > General Link Properties

• The Triple Friction Pendulum Isolator (TFPI) is now implemented.The TFPI exhibits multiple changes in stiffness and strength with increasing amplitude of displacement. It

is known that the TFPI offers better seismic performance, lower bearing costs, and lower construction costs as compared to conventional seismic isolation technology.

The properties of each of the bearing’s three pendulums are chosen to become sequentially active at different earthquake strengths. As the ground motions become

stronger, the bearing displacements increase. At greater displacements, the effective pendulum length and effective damping increase, resulting in lower seismic forces

andbearing displacements.

Triple Pendulum Bearing
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime I)

• Displaced shape

• Free body diagrams of the triple FP

Sliding occurs on surface 2 and 3 only.

Motion has not yet been initiated on surfaces 1 and 4.
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime II)

• Displaced shape

• Free body diagrams of the triple FP

Sliding occurs on surface 1 and 3.

Motion has not yet been initiated on surface 4, and there is constant 

displacement on surface 2.
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime III)
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime IV)

• Displaced shape

• Free body diagrams of the triple FP

The slider is on the displacement restrainer on surface 1.

Sliding occurs on surface 2 and 4, and the displacement on surface 3 

remains constant.
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime V)
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8. Triple Friction Pendulum Isolator (continued)

TFP Shear Force-Displacement history under ground acceleration



midas Gen Gen 2016 (v2.1) Release Note

19 /26

9. Plotting Tangential Displacements for Erected Structures (Stage/Step real displacement)

 Analysis > Construction Stage Analysis Control

 Results > Deformations > Deformed Shape / Displacement Contour

• Real displacements of the elements which will be created in the next stage considering the rotational angle of nodes resulting form each current stage can

be calculated. This function can be used for fabrication campers for structural steel and precast concrete members.

• In order to calculate real displacements, “Initial Tangent Displacement for Erected Structures” option must be checked on in Construction Stage Analysis

Control dialog box. This function cannot be used with Include Nonlinear Analysis option.

Current Step Displacement 
at Stage 1

Accumulated Displacement

Current Step Displacement 
at Stage 2

Current Step Displacement 
at Stage 3

Legend: δ(a),(b): Displacement at the point (a), stage (b)

Real disp. at the point 1: δ11+ δ12+ δ13

Real disp. at the point 2: δ21+ δ22+ δ23

Real disp. at the point 3: δ31+ δ32+ δ33

Net disp. at the point 1: δ11+ δ12+ δ13

Net disp. at the point 2: δ22+ δ23

Net disp. at the point 3: δ33

Construction Stage Analysis Control

Displacement Contour
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10. New Section and Material Database

• Cold-formed Channel, Pipe, Box and Upright section DB as per UNI (Italian standard) and SS (Singaporean Standard) has been newly implemented.

• Steel section DB as per ICHA (Chilean standard) has been added for Angle, Double Angle, Star Battened Angle, I-shape, Channel, Double Channel and

Lipped channel.

• Cold-formed material DB as per EN10326, EN 10149-2 and EN 10149-3 has been newly implemented.

 Properties > Section Properties

 Properties > Material Properties

UNI Upright Section SS Cold Formed Channel ICHA Double Angle
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11. Nodal Coordinate Table in UCS

 Node/Element > Nodes Table

User Coordinate System for Inclined Plane
Node Table in User Coordinate System

• Nodal coordinates can now be checked and modified in the User Coordinate System. This feature is useful to check or modify nodal coordinates in

inclined slab or rotated plan in Global XY plane.

• Spreadsheet format node table is compatible with MS Excel to copy, paste and modify the data. The table can be inserted into Dynamic Report.
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• Using Plate Local Axis function, localaxis of plate element can bealignedalong withglobal axis or cylindrical axis (±X,±Y,±Z,±R,±TH) for checking results. This function

is useful for unstructuredmeshesor cylindricalstructure.

• In the previous version, there was no way to delete the defined local axis. In the new version, Add/Replace or Delete option can be used to re-define or delete the pre-

definedplate localaxis.

12. Improvement on Plate Local Axis

 Design > Steel Code Checking

 Design > Steel Optimal Design

Plate Local Axis Plate Local Axis for Round Shape Slab
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• Soil pressure contours were provided on the beam, plate or solid elements representing subgrade beam, mat foundation or retaining wall. In the new version, following

improvementshavebeenmade:

 In case of inclined mat foundation, projection area can be considered. In the previous version, soil pressure was identically calculated for inclined foundation when the

soil spring wasassignedalong with GlobalCoordinate System.

 In the previous version, soil pressure was incorrectly calculated when surface spring supports were entered more than twice for vertical spring and horizontal spring

separately. In the new version,soil pressure andeffective areaby directions(Kx, Ky, Kz) are now separatelystored.

 Effective areato calculatesoilpressure was initializedas zerowhen soil stiffness is changedin PointSpring Support Table. It is now correctedcalculated.

 In thenew version,Modulusof Subgradevaluescan be checkedandmodified inSurface Spring Support table for compression-onlytypesprings.

13. Improvement on Soil Pressure

 Results > Reactions > Soil Pressure

Soil Pressure Soil Pressure Contour

Surface Spring Support Table

Point Spring Support Table
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midas Design+

• Following type of bolt connection can be verified as per EN1993-1-1:2005: Fin Plate (Beam and Beam connection), Fin Plate (Beam and Column connection, End Plate

(BeamandBeamconnection),End Plate(BeamandColumn connection),ColumnSplice (Bearing connection).

• Once the design/checkingiscompleted,midasDesign+ providesmember list, drawing andquantitytable.

1. Bolt Connection Design/Checking as per EN1993-1-1:2005

 Tools > Design+ > Steel > Bolt Connection
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midas Design+

Bearing Connection Design Process

Input Design Parameters

•Supporting and Supported Member Size

•Plate and Bolt Dimension

•Welding Information
•Design Forces

Check Supported Member

•Bolt Group Shear Verification

•Plate Bolt Bearing Verification

•Web Bolt Bearing Verification
•Shear Verification of Plate
•Flexure Verification of Plate

•Buckling Verification of Plate
•Shear Verification of Web

•Notch Verification

•Local Stability Verification

Check Supporting Member

•Welding Check
•Shear and Bearing Verification

Tying Resistance

•Tension Resistance of Plate
•Bolt Shear Verification of Plate

•Bolt Bearing of Plate
•Tension Resistance of Beam Web
•Bolt Bearing Verification of Beam Web

Fin Plate Connection Design Process

Input Design Parameters

•Supporting and Supported Member Size

•Plate and Bolt Dimension

•Welding Information
•Design Forces

Check Supported Member

•Welding Check

•Shear Resistance of Web

•Notch Resistance
•Local Stability Verification

Check Connection

•Connection of Bolt Group
•Shear Verification of Plate

Tying Resistance

•Check Plate and Bolts

•Check Web Resistance of Supporting 
Member

End Plate Connection Design Process

Check Supporting Member

•Check Supporting Member

Input Design Parameters

Check Flange and Web 
Dimension

Check Thickness

Net Tension Verification of 
Flange Cover Plate

Cover Plate Resistance 
Verification

Bolt Group Resistance 
Verification

Bearing Connection Design Process
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midas Design+

 Tools > Design+ > RC > Footing

2. Isolated Footing Design/Checking as per EN1992-1-1:2004

• Isolated mat and pile foundation can be verified as per EN1992-1-1:2004.

• Once the design/checking is completed, midas Design+ provides member list, drawing and quantity table.

Input Design 
Parameters

Determine 
Footing Size

Flexure 
Verification

1-way Shear 
Verification

2-way Shear 
Verification

Punching 
Shear 

Verification

Plot Output 
File

Isolated Footing Design Process


