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Selective Analysis

Optimizing iterative analysis and design workflows by selectively performing specific analysis/load case.

e Previous: All analyses had to be executed in full when running a simulation.

e CIVIL NX 2026 (v2.1): Analyses can now be executed selectively by analysis type and

load case. However, since linear static analysis does not require significant

computation time, it is performed in a single run without separation by load case.

e Enhanced Efficiency in Nonlinear Analysis: In particular, this enhancement significantly

improves workflow efficiency for time history analysis,

geometric/material nonlinear analysis, and moving load analysis.

pushover

analysis,

Perform Analysis

Analysis & Load Cases

Select ‘

Analysis & Load Cases Type

Restart from Stage ‘

Status

Construction Stage Analysis

A
a Construction Stage
Static Analysis
] Static Load Static

Construction Stage

Not Excuted

Not Excuted

Select All

Perform Analysis

Analysis & Load Cases

Perform Analysis

Analysis & Load Cases

A| Select | Analysis & Load Cases Type Restart from Stage Status
Construclion Slage Analysis

| O Construction Stage Construction Stage Completed
| | static Analysis
| Static Load Static Completed
| |influence Line/Surface Analysis
| o Influence Moving Completed
| Moving Load Analysis
| O LM1_1.0TS+1.0UDL Moving Completed
| O LM1.0.75TS+0.4UDL Moving Completed
| |setuement Analysis
| (] Settiement Settlement Completed

Select All Unselect All

| Select ‘ Analysis & Load Cases Type Restart from Stage ‘ Status
Slatic Analysis

1 O Stalic Load Static Completed
[ |Eigenvalue Analysis

] (] Eigenvalue Linear Dynamic Completed
[ | rime History Analysis

| O DEAD Nonlinear Time History Completed
] (] HIS1 Nonlinear Time History Completed
[ O HIS2 Nonlinear Time History Completed
| O HIS3 Nonlinear Time Histary Completed
] (] HIS4 Nonlinear Time History Completed
[ O HISS Nonlinear Time History Completed
| O HISE Nonlinear Time History Completed
] (] HIS? Nonlinear Time History Completed

Run Close
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Easy Boundary Condition Changes

Improving usability by enabling clearer workflow separation and more control over boundary condition variations.

e Previous:

Boundary Combination definition and assignment to load cases were handled within a

single integrated dialog, making it less intuitive to distinguish between definition and

application steps.

e CIVILNX 2026 (v2.1):

The workflow has been restructured by separating the dialog
for defining Boundary Combinations from the dialog used to
assign them to load cases and analyses. In addition, boundary
condition items to be applied or excluded can now be explicitly
selected during assignment, improving clarity and control over
boundary change configurations.

e The range of boundary change items has also been expanded,
providing greater flexibility and control in defining boundary
condition variations across analyses.

Surface Spring Support
Rigid Link
- Elastic Link

and more

Define Boundary Combination X

Mame Low

Select Boundary Group

(CJBndr Group 20
@ Bndr Group 10

Boundary Group Combination
Name Boundary Group List
Low Bndr Group 10
High Bndr Group 20

Close

Assian Boundary Combination to Analyses Load Cases

Analyses & Load Cases

Static Load Case

DL

LL

WX

wy
Moving load Analysis
Settlements Analysis
Eigenvalue Analysis
Response Spectrum Analysis
Linear Time History Analysis
Nonlinear Time History Analysis
Pushover Analysis

Do Mot Apply to Boundary Change

Boundary Combination

High

Low

None
None
None
None
None
None
None

Select Boundary Conditions for Boundary Change

Boundary Group List

Bndr Group 20

Bndr Group 10

All Boundary Groups except Scale Factor Groups
All Boundary Groups except Scale Factor Groups
All Boundary Groups except Scale Factor Groups
All Boundary Groups except Scale Factor Groups
All Boundary Groups except Scale Factor Groups
All Boundary Groups except Scale Factor Groups
All Boundary Groups except Scale Factor Groups

Apply to Boundary Change

Section Stiffness Scale Factor
Effective Width Scale Factor
Plate Stiffness Scale Factor
Support

Point Spring Support

General Spring Support
Surface Spring Support

Rigid Link.

General Link

Change General Link Property
Beam End Release

Beam End Offset

Plate End Release

Linear Constraints

Element Stiffness Scale Factor
Elastic Link

an Boundary Combination

Define Boundary Combination

Cancel ‘
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Geometric & Material Nonlinearity per Load Case

Maximizing Review Efficiency for Complex Nonlinear Models through Individual Control of Case-Specific Nonlinear Properties.

e Previous: Geometric and material nonlinear analysis was performed for all static load
cases.

e CIVIL NX 2026 (v2.1): Users can now select which load cases to run as linear analysis
and which to run as nonlinear analysis.

e Enhanced Nonlinear Control Ul: In addition, advanced nonlinear convergence control
options—such as stiffness update schemes, line search, and bisection controls—have

been introduced, resulting in improved convergence performance and analysis

stability.

Analysis for All Static Load Cases

10 Select Load Case to be Analyzed as Nonlinear Analysis.

Load Case  |DU1

Nonlinear Type

@ Geometry Nonlinear Material Nonlinear

Iteration Method

O Force-Control Arc-Length Displacement-Control

Load Steps

© Number of Increments

Manual with User-defined Steps

Converg

@ Disp! 1e-08
Load (P) : 1e-06
Work (W) 1e-06
02
4
100
Advanced Nenlinear Setting...
Load Case Specific Nonlinear Analysis Centrol Data
T Add/Modify

Dpu2
bvi
DUV1

jate Output Request Every Incremeni

Advanced Nonlinear Parameter X

MNonlinear Solver Parameters

Stiffness Update Scheme Parameter
Stiffness Update Scheme
Mo, of lterations before Stiffness Update
Analvsis Option

Terminate Analwsls on Falled Converaence
Max. Mo, of lterations per Increment
Max, Bizection Level

Smart Bisection

Divergence Threshold

@ Enable Line Search

Line Search Cption
Max, Line Search per lteration

Line Search Tolerance

Full Newton-Raphson ~

1

50

Auto Line Search v
4

0.5

o ][ |
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Dedicated Workspace for Time History Analysis

Optimized Efficiency and Focus in Complex Dynamic Analysis with a Dedicated Time History Analysis Workspace.

e Dedicated Ribbon Menu and Workspace for Time History Analysis: A dedicated Time
History ribbon menu has been introduced, consolidating all essential functionalities—

from modeling to result review—into a single interface, improving accessibility and

workflow efficiency for time history analysis users.

Results Time History Pushover Design Rating Query Apps

=« Project View Structure MNode/Eleme Properties Boundary Load Analysis

B KSR M R L B R § I & A mm B

(v
Fiber Reactions Deformations Forces Stresses = Time History Inelastic

Time Varying  Misc. Output Perform d TH
i & © © 4 Load ~ Hinge Result~

= Control™~ / Results G * Section™ A

] Global Inelastic Fiber Moment Load  Time History Ground Dynamic
Functions  Acceleration Nodal Loads  Static Loads
b O Time Diagram

Control™ Hinge~ Section~™ Curvature  Cases
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Geometric & Material Nonlinear Analysis for Construction Stage

Enabling more accurate and realistic prediction of structural behavior during construction stages.

e Combined Nonlinear Construction Stage Analysis: Construction stage analysis has

been enhanced to allow simultaneous consideration of geometric and material

nonlinear effects, enabling more realistic and accurate simulation of structural

Final Stage

behavior during staged construction. O S e

Cable-Pretension Force Control
v Q Internal Force External Force Add Replace
Initial Force Control
Restart Construction Stage Analysis Select Stages for Restart... Convert Final Stage Member Forces to Initial Forces for Post C.S.
Truss Beam
Analysis Option

Analysis type | Linear Analysis ~ ‘

Nonlinear Analysis Control Change Cable Element to Equivalent Truss Element for Post C.S.
Linear Analysis

Geometric Nonlinear Analysis
Material Nonlinear Analysis
Geometric/Material Nonlinear Analysis

Include P-Delta Effect

Independe| Apply Initial Member Force to C.S.

nclude Ec

Initial Displacement for C.S.
Initial Tangent Displacement for Erected Structures

Include Time Dependent Effect Time Dependent Effect Control All Group ~

Lack-of-Fit Force Control
Load Cases to be Distinguished from Dead Load for C.S. Output

No Load Case Name Type Casel Case? Add Apply Camber Displacement to C.S. (if Defined)
Consider Stress Decrease at Transfer Length Zone by Post-tension

ear Interpolatio Constant : Stress *
Linear Interpelation Constant : Str

Beam Section Property Changes

Constant O Change with Tendon

Frame Qutput

Calculate Concurrent Forces of Frame
Calculate Output of Each Part of Composite Section

Self-Constrained Forces & Stresses

Save Output of Current Stage(Beam/Truss)

Remove Construction Stage Analysis Control Data

[ | |

Geometric & Material Nonlinear Analysis for Construction Stage
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Buckling Analysis During Construction Stages
Maximizing Construction Safety and Design Reliability through Integrated Buckling Stability Reviews by C.S.

e Buckling analysis can now be performed for a specified construction stage. Users can
evaluate buckling loads at a particular stage and account for geometric stiffness
effects (P-Delta) during construction to determine buckling capacity under given
loading conditions.

e Integrated Buckling Analysis for Construction Stages: Enables buckling stability
reviews directly within construction stages without separate model files, ensuring
consistency and enhancing productivity.

e Support for Transient Construction Stage Loads (TCS): Reflects transient loads like
storm or eccentric loading that occur only at specific stages and do not accumulate in

subsequent stages.
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Buckling Analysis During Construction Stages

Maximizing Construction Safety and Design Reliability through Integrated Buckling Stability Reviews by C.S.

e Steps to perform buckling analysis using the stiffness of Stage 14 to find buckling load

factor for the storm loads.

e Step 1. Define a load case, STORM whose
load type is Transcient Construction Stage
Load (TCS). Storm load does not have to

be applied at Stage 14.

Case All Load Case - Modry
Tyoe Transient Construction Stage Load (TCS) .
Descipion  Additional Load
No  Name Type Description
v 1[STORM Transient Construction Stage Load (TCS) |Additional Load
Dead Load |Construction Stage Load (CS) |Additional Load

e Step 2. Click the Add. Analysis button to

define Construction Stage Buckling Control.

Construction Stage X

Name Duration Date Step Result
Stageb 0 0 0 Stage
Stage? 0 0 0 Stage
Stage 7-1 0 0 0 Stage Insert Mext
Stage@ O 0 0 Stage
Staged 0 0 0 Stage Generate
Stagel0 0 0 0 Stage
Stagell 0 0 0 Stage
Stagel1.. 0 0 0 Stage
Stage12 0 0 0 Stage
Stageld 0 0 0 Stage
Stage 14 0 0 0 Stage

Step 3. Select Stage 14 and add CS: Summation as
Constant load type and ST: STORM as Variable.

Construction Stage Buckling Control X

Stage Stage 14 v

Buckling Modes

Number of Modes 5 A e Step 4. Check buckling load factors and
Load Factor Range . .
bucklinig modes at Stage 14.
Fositive Yalue Only
© Search From 0
To 0
Sturm Sequence Check
Frame Geometric Stiffness Option
Consider Axial Force Only
Buckling Combination
Load Case CS: Summation  ~
Scale Factor 1
Load Type Yariable © Constant
Load Case Scale Load Type
CS: Summation 1 Constant
ST: STORM 1 Variable

[ R L T | on - @ 0o oz

o]

4
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Results Available Even After Abnormal Termination
Maximizing Stability and Efficiency for Long-duration Analyses through Data Continuity and Restart Capabilities.
e Preservation of Converged Results: Data up to the "Last Converged Point" is retained and accessible even after abnormal terminations or manual interruptions.

e Visualization of Step-specific Reliability: In nonlinear and time-history analyses, results are displayed based on successfully converged steps.

e Post-Termination Verification: Results can be extracted from the last completed static case or nonlinear step even if the whole analysis process analysis is incomplete.

It supports rapid root-cause analysis and real-time feedback.
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I
Major Algorithm Improvements in Hyper-s Engine

Enhanced Accuracy and Convergence through High-Precision Hybrid Algorithms and End-to-End Parallel Optimization

e Improved Element Algorithms: Added advanced Hybrid algorithm for Plate/Solid members to improve stress accuracy.

Enhanced equivalent truss calculations by considering initial length conditions.

e Enhanced Eigenvalue Accuracy & Functions: Improved accuracy for lumped mass models by considering off-diagonal mass terms.

Enabled use of consistent mass with the Ritz Vector method.

e Advanced Nonlinear Convergence & Accuracy: Added stiffness update options: Full Newton, Modified Newton, and Initial Stiffness.
Improved convergence with Bisection and Line-search methods.

Expanded simultaneous material/geometric nonlinearity support to Truss and Solid elements.

e New Nonlinear Time History Features: Added HHT-a integration method for numerical damping of high-frequency responses.
Added Damping Update Control options. Applied the same stiffness update methods used in static nonlinear analysis.
Added Dormand-Prince method for boundary nonlinearity analysis.

Improved initial hinge state evaluation considering initial member forces.

e Enhanced Release Algorithm: Replaced penalty-stiffness condense method with MPC-based release formulation for higher accuracy in complex conditions

I

including partial DOF releases, geometric nonlinearity, and hinge rotations.
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I
Virtual Beam Design Capability

Enhancing Complex Design via Plate-based Analysis and Global Standard Integration.

e Previous: Virtual beam design was supported only for models generated by the steel
composite girder wizard.
e CIVILNX 2026 (v2.1) : Virtual beam design is now also supported for manually defined

virtual beams. In addition, for PSC composite girders, design is supported for both

wizard-generated and manually defined virtual beams. Steel Composite
e Plate Element-Based Design: Incorporates 2D local stresses and joint behaviors

directly into the design process. This supports a high-precision analysis environment. — SEm——mm . o

Troe Menu Task Pane.

e Implementation of Global Design Codes ‘ i
Previous Version: Steel Composite Design: AASHTO LRFD _ = ’:::z::::i
Steel Composite Rating: CS454 : I = EEm
New Version : PC Composite Design: AASHTO LRFD, Eurocode 2
Steel Composite Design: Eurocode 4
Steel Composite Rating: AASHTO LRFR

D G . N

iﬂ.ﬂzn [
Cal w Fu. F,
: Famn

e L N
SAddaaaa

Manual Virtual Beam Design
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Localized Ul and Design Reports for New Market Expansion
Maximizing Global Competitiveness and Efficiency through Ul Localization and Automated Multi-language Design Reporting.

e Full Workflow Ul Localization: Language barriers are eliminated by applying multi-
language interfaces to all menus, ribbons, and dialogs. This ensures seamless data
input and result verification.

e Automated Multilingual Design Reports: Submission processes for local authorities are
optimized by automatically generating reports with localized text, table titles, and
status indicators.

e Integration with 23 Global Design Codes: Responsiveness to regional regulations is

enhanced by combining localized outputs with analysis and design capabilities for 23 Multi-language interface support

international standards. u dooaronnns : G4 ( Section ID : 414, Element No.398 )

1. doyanedons

e Expanded Language Support: Market entry into Southeast Asia and Europe is
accelerated with Uls in Italian, Polish, and French, plus report generation in languages

like Taiwanese, Vietnamese, and Thai.

e Consistent Language Management: A unified language environment is maintained

from setup to final documentation. This prevents configuration errors and improves e

decision-making accuracy.

e Reduced Lead Time and Training Costs: Operational efficiency is boosted by enabling

local engineers to immediately manage models and generate reports in their native

2. ammannanTuwius ( au ) ( Sector 1, 0.00R ) |
T | o w16

language, minimizing training needs. 23 design codes, 6 Language Design Report
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-
AASHTO LRFD 2024 Implementation

Full AASHTO LRFD 2024 Compliance.

fiDesign Condition

| AASHTO-LRFD2024

e Implementation Design for AASHTO LRFD 2024: The latest requirements are S A Vi i o N e

automatically reflected across RC, Steel, Steel Composite, and PSC modules, ensuring R MERRER
full compliance with the 10th Edition. elgn 7 ‘

e Automatic Updates of Design Formulas: Design precision is enhanced by applying new i s s
calculation logics for Modulus of Elasticity (Ec), Modulus of Rupture (fr), and the RC Design seoc
Concrete Density Modification Factor (A). ; = zz TR T -

e Modernization of Structural Clauses: The system incorporates updated estimation sc Desn :‘“ =
formulas for tensile strength and revised limit/amplification factors for flange stress S E sl L opetes By oad e e e . ’* - "Tﬂwmfi-
and Lateral-Torsional Buckling (LTB). i R EEERSsR

fiber to centroid

e Automated Reports with Traceability: Reliability for regulatory submissions is ensured  Steel Composite Design AASHTO LRFD 2024 Report

comp AASHTO 2020 AASHTO 2024

through automatically generated reports documenting all intermediate calculations in

.......

compliance with 2024 standards. ass2z e

45322 same .

45322 same e siffn

45322 same o

45322  same

AASHTO LRFD 2020 vs 2024
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Enhanced Localization for Australia & New Zealand

Maximizing Design Compliance and Precision for Oceania Bridge Projects through Dedicated Australia and New Zealand Design Logic.

e Automated Direct Dynamic Amplification (DDA): Impact Factors for stress and
displacement are automatically calculated in compliance with AU/NZ standards. This
fundamentally prevents manual input errors.

e Element-Specific Dynamic Rail Factors: AU-standard railway moving load factors are

assigned to specific elements or groups without duplicating load cases, significantly

enhancing analysis efficiency.

Dynamic Load Factor for Rail Traffic Load

Select Structure Group

[_)SG:Cross Beam
[C/5G:Ga
Dsc:63
[Jsc:G2
[1sG:G1

Dynamic Load Facto 0
Type Moment v

Type Group List Factor

[ Aad ] Modify [ Define Standard Vehicular Load

Standard Name

‘ oK || Cancel
Traffic Load ~

Dynamic FaCtor by Element Vehicular Load Properties

Vehicular Load Name HN (normal) loading

Vehigular Load Type HN (normal) lcading v

% Load(kN)  Spacingim) | W 10.5 KN/m
120 5
120 end

NZ Moving Load
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Enhanced Localization for Malaysia

Implementation Malaysia National Annex and Eurocode standards to optimize bridge design compliance and durability.

e Integration of MS EN 1992-2:2022 and NA: Provides a design environment fully
compliant with Malaysia's specific RC/PSC bridge requirements, including regional
Limit States and Partial Safety Factors.

o Environmental Durability for Local Climates: Shear, torsion, and crack width calculation
logic is optimized to reflect Malaysia's high-temperature and humid conditions for
enhanced lifecycle management.

e Modernized Workflow (BS to Eurocode): Supports a seamless transition from legacy
BS 5400 to the latest Eurocode-aligned package (MS EN 1990-1998).

MALAYSIAN MS EN 1992-2:2022
STANDARD (NATIONAL ANNEX:2022)

|

MIDAS Information Technology Co.,Ltd.

MIDAS CIVIL NX 2026 (v1.2)/ Design

Eurocode 2: Design of concrete structure — Part
2: Concrete bridges - Design and detailing rules{

1CS: $3.040, 91.010.30, 91.080.40

© Copyright 2022
DEPARTMENT OF STANDARDS MALAYSIA

w i @
T =
Concrete Design Code ‘ s | 5‘ ‘ 5‘
I 2 sl
Design Code Eurocode2-2:05 v ) Ml Endj]
National Annex Malaysia v
2 2 2
N R T Top 5,627.047mny Top 4,061.429mm Top 1,298.289mn
Bottom  799.055mm? Bottom  799.055mm? Bottom  799.055mm?
Moment Redistribution Factor for Beam 1 Stirrups ~ 2-D10@140 Stirrups  2-D10@140 Stirups ~ 2-D10@140
Beam Checking 2. Moment Capacity ( Negative ) ( Sector |, 0.00R )
. LcB 82
OEIE PR Neg. Mgg / Mg 600.000kN-m / 613.225kN-m = 0.978
Doubly Reinforced Beam Moment Ao A, A Acmin = 798257Tmm? < A; = 5627.047Tmm? < Aimae =

1) Design Code

= MEMBER NAME : SB ( Section ID : 1, Element No.2 )

Malaysia National Annex to MS EN 1992-2:2022, 1. Member Information

EN 1992-2: 2005 ( NAMalaysia )

2) Section Property

SB(ID:1)

3) Material

Concrete

f4 = 40.000MPa, E.r, = 35,220000MPa

Reinforcement

f = 400.000MPa, fyuie = 500.000MPa, E; = 200,000.000MPa

4) Length

L = 10.000m

5) Reinforcement Data

16,000.000mm?

Column Design

1) Design Parameter

O Axial load plus biaxial bending(Fx+My+Mz)

Axial load plus uniaxial bending(Fx+My)

Consider Axial-Moment Interaction for Plate Column

*2LCB2: ( 1.000 ) DeadlLo

ad

fa = 40000MP3, f,4 = 400.000MPa
by = 1,000.000mm, h = 400.000mm

d = 350.000mm

A, = 5,627.04Tmm?

@ = 1.000

Shear Resistance

Strut Angle for Shear Resistance a5 Deg

(o o=

Concrete Design Code

Concrete Design Report
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Enhanced Localization for Canada

Maximizing Load Calculation Automation and Curved Bridge Analysis Precision through Latest CSA S6:2025 Standards.

e Braking and Centrifugal Forces (Approach 1): Generate static loads representing
Braking and Centrifugal force based on the latest Canadian code from the Moving
Load Tracer results.

e Centrifugal Forces (Approach 2): The centrifugal force is treated as a horizontal force
that creates an overturning effect, resulting in a couple of vertical loads (weight

transfer) on the wheels.

= Approach 1

Moving Load Converted to Static Load x

Wertical Loads
Centrifugal Forces

@ Eraking Force;
Additional Data

Deslan Speed 30 m/sec
Radius of Curvature 500 m
Factor for Centrifugal Farce

© 4/3 (Other than Fatigue) 1.0 (Fatigue)
Direction of Centrifugal Forces with reference to Wehicle Direction

© Right-to-Left Direction Left—to-Riaht Direction

File Name

CHMidasttMVmaxCL-625-TruckFz42.mct (

(o ]

= Approach 2
EEE

Lane Name Lane 1

Traffic Lane Froperties

B

Lane Width 3 m
Eccentricity 0 m
Wheel Spacing 18 m

Centrifugal Force

Left ‘Wheel of Vehicle
Moving Forward 0.4 W

Transverse Lane Optimization
Allovwable Width 0 ]
Wehicular Load Distribution

Lane Element © Cross Beam

Cross Beam Group

Cross Beam ~
Skew
Stat |0 S End 0 O ldeg]

Moving Direction

Forward Backward OEBoth
Selection by
0 2 Points Picking Nurnber
0,00 m
0,0,0 m
Operations

Eccen

No Elem (m) CE |

1 1 -2775] 05

2| 2 -2775] 05

3| 3 -2775] 05

4 4 2775 05

5| | 2775 n&

| o |

Define Standard Vehicular Load

Standard Name
Canadian Standard Load(CAN/CSA-S6)

Vehicular Load Properties

Vehicular Load Name CL-625 Lane
‘ehicular Load Tvpe CL-625 Lane v
P2 P3 P P5
Pl l
v w ¥
"ot pZ° b3 D4 i
No Load(kN) Spacing(m) W K7m
1 40 3.6
2 100 1.2
3 100 6.6
4 140 6.6
5 120 end
Increment of Axle Spacing for Variable Length ] m
Dynarric Load Allowance
O futo User Input
0.4 where only one axle of the CL-W Tiuck is used
0.3 where any two axle, of axles 1,2 and 3 are used
0.25 where three axles excent for axles 1,2 and 3 or more than

three axles are used

@iEdd Centrifugal Foree:

s}
o

ncel
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Enhanced Localization for Brazil

Optimizing Design for Brazilian PSC Bridges through Latest NBR 6118:2023 Standards.

e Compliance with NBR 6118:2023: Directly incorporates Crack Allowances, Prestress
Losses, and SLS/ULS checks for PSC girders. This ensures a design environment fully
aligned with the latest Brazilian standards.
e PSC Prestressing Levels (1-3): Defines the structural type as Level 1, Level 2, or Level RO ADNI NoR

3 grades.

e Support for Environmental Exposure Classes: Design constraints, such as minimum

cover and strength, are automatically applied based on Exposure Classes (I-1V). This o B
ensures tendon protection and long-term performance. 7410\
e Integrated Service Stage Evaluation: Unified analysis for stress, cracking, and
deflection is provided across all stages. This strengthens design consistency in
accordance with NBR 6118 provision.
e Prestress Loss and Strength Verification: Rigorous tracking of initial and long-term

prestress losses is combined with ULS resistance checks for flexure, shear, and

torsion to ensure structural safety. @ =

PSC Design Code

Design Code ABNT NBR 6118:2023 v

Input Parameters

Structure type Level 1 prestressed cancrete(Partial prestrv |

Ultimate limit states.
Shear resistance

Strut angle
Prestressing steel lype
© Smooth strands

Serrated strands

Poar adhesion

User input data
Output parameters.
Ultimate limit states
Ultimate bending resistance
Shear resistance

Torsional resistance

Serviceability limit state

as (Degree) Cement type | CPIll and CPIV cement v

Tree-and seven-strand strands

Situations with good adhesion

Modify design parameters...

Serviceability limit states

Stress for cross section at a construction stage

Stress for cross section at service loads

Principal stress at a construction stage

Principal stress at service loads

Tensile stress for prestressing steel

Crack control

PSC Design Code

Select All Unselect All
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-
Fiber Hinge Support for Pushover Analysis

Enhanced seismic evaluation via Fiber Models, maximizing precision and structural interpretability.
e Fiber-Based Nonlinearity: Subdivides sections into concrete and steel fibers to

represent material-specific (o-€) relationships, ensuring a high-fidelity analysis

environment.

e Accurate Damage Tracking: Continuously tracks structural damage from initial yielding .,,. -
to failure. This enhances the reliability of seismic performance evaluations. i

e Direct Sectional Response: Evaluates reinforcement layouts and confinement effects mmL
directly. This eliminates reliance on empirical hinge calibrations. ° .,'.,;5?

e Advanced Distributed Plasticity: Applies distributed plasticity through fiber hinges to

Pushover Curve

derive section-specific M-® relationships, realistically simulating plastic hinge

CoumnFiber | SeclonName 7 Col v BEE w0 o [0 e conom -
! le v Type S rete.

behavior and energy dissipation.
EED02000 EAEE BEE

e Incremental Post-Yield Tracking: Updates fiber stress states at each increment to

precisely capture rapid strength reduction and softening behavior.

e Automated Fiber Discretization: Dedicated Ul for fiber subdivision and reinforcement —
placement optimizes the workflow from section definition to capacity curve generation.
e Consistent Performance Evaluation: Uses section-specific data to improve the
accuracy of target displacement and performance point estimation. =
Hinge Properties Fiber Division of Section
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Enhanced Pushover Curve design spectrum

Enabled user-defined response spectrum input for precise and efficient project-specific seismic evaluation.

e User-Defined Demand Spectrum Input: Supports a customized environment for
applying project-specific data to Pushover analysis, moving beyond standard code-
based spectra.

e Advanced Spectrum Generation Path: A dedicated "User Type" selection within the
interface streamlines the creation and retrieval of custom spectral datasets, improving
workflow efficiency.

e Direct Application of Project Data: Performance assessments are performed based on
the exact specifications required by each unique project, improving consistency in

seismic evaluation .

[ chengs Grapn Range ]
Save Window As “bmp

oul

@

Pushover Curve

Generate Design Spectrum

Design Spectrum

Site Class
OA

]

Peak Ground Acce
Coefficient (PGA)

Spectral Accelerall| TaiwanBrg(89) Vertical
al Period 0.2 sec (4DPWH-LRFD BSDS(2013)

Spectral Accelerati 151203(2025)
at Period 1.0 sec I:E> |S-|393':2D02]

Response Modificg

Max. Period

AASHTO-LRFDBh(2012) ,\|

AASHTO-LRFDBLh(2012)
IBCZ000{ASCE7-98)
UBC{1987)

UBC 88-94

MBC{1995)

NTC208
Eurocode-8(2004)
Eurocode-8(1996) Design
Taiwan(2022)
TaiwanBrg(98)
TaiwanBrg(89) Horizontal

AS 5100.2(2017)

IRC:SP:114-2018
P100-1(2013)

SP 268.1325800.2016
DPT.1201/1302-61:218
SANS10160-4:2010

& (Sec)

OK H Cancel

User Type Design Spectrum
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Point Spring Support added to Inelastic Hinge Properties

Added Point Spring Support to Inelastic Hinge Properties for precise simulation of non-linear boundary behavior.

Iree Menu [ask Pane

e Expansion of inelasticity settings to include Point Spring Support in addition to Addimodify inelastic hinge properties

Mame : [Hinge 1

Assign Inelastic Hinges

standard member-based elements (Beam-Column, Truss and General Link).

Description

. . . . . . Assign Inelastic Hinges v
e Allows for the nonlinear simulation at the support level without needing extra link Element Type Material Type
. . . . . Beam-Column | © Point Spring Support | RC/SRC (encased) Option
elements. This enhances the precision of simulating complex boundary e pe——— e e O Add / Replace Delete
conditions, such as bridge bearings or pedestals that exhibit yielding or sliding. Definition Hinge type Element Type
Moment - Rotation (M-Theta) © Skeleton Model
) Beam
Mome ributed) Eiber Mode
Interaction type Fiber Section Truss
O None futo Generatior User Defined General Link
F-M in Strength Calculatior Sectior w Select Prope
P-hA-h o Fiber Name w
hinge w
F etric P-M (A e)
Component Properties -
Component Hysteresis Model - hones
Fx Kinematic Hardening Properties... Numbe
Fy Kinematic Hardening Properties... | ©Q Point Spring Support |
Fz Kinematic Hardening Properties...
: : : : Inelastic Hinge Property
Mx Kinematic Hardening Properties...

Ny Kinematic Hardening v Properties.. | point spring - |
Mz Kinematic Hardening | Properties.. Sactor Colurmt

Yield Surface Properties... Select All Malching Elements
‘ oK ” Cancel ‘ Import Inelastic Hinge Data
Inelastic Hinge Properties Assign Inelastic Hinges
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Expanded Rail-Structure Interaction Capabilities

Enhanced RSI analysis via automated alignment handling and global DB integration in railway projects.

Multi-Curve Alignment Handling: Supports curved rails on straight girders or transition
curves. This ensures the analysis environment corresponds with actual track
geometry.

Physical Expansion Joint Modeling: Uses End Distance and Gap parameters for
precise joint simulation, reflecting real-world structural behavior.

Integrated Global Rail Database: A built-in library of international gauge standards
enables rapid and accurate rail section selection for global projects.

Advanced Stiffness Control: Precisely captures directional behavior via lateral
track/bearing stiffness and Beta Angles enabling more accurate representation.
Automated Centrifugal Load Calculation: Automatically calculates centrifugal forces
from train speed and live loads, reducing the risk of manual calculation errors.

Unified Excel Reporting: Automatically generates comprehensive Excel reports for
stress and LWR axial forces, streamlining technical reviews.

Streamlined Workflow for Complex Geometries: Integrated processing of alignments

and expansion joints minimizes errors and reduces modeling effort.

11 ¥

/]

Multi-Curve

Transverse Stiffness Data

Centrifugal Force

T o=

Add Rail Database Section

Excel Report
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I
Tracing-Based Modeling

Maximizing Modeling Speed and Geometrical Precision through Direct CAD Reference and Tracing.

[ import DXF File

e Drawing-to-Member Generation: Structural members are directly generated by ——
tracing imported CAD lines. This enables a rapid and intuitive modeling environment. i

e Integrated Drawing Management: Drawings can be scaled, aligned, and edited within
the workspace, eliminating the need for external CAD tools.
e Automatic/Semi-automatic Mapping: Users select reference lines for mapping instead

of manual coordinate entry, reducing input time and human error.

e Automated Centerline Extraction: Member centerlines are generated directly from

Scale Factor 0.001

CAD sources, precisely reflecting the original design intent. |

e Unified Workspace Workflow: Managing drawing preparation and model generation in Import DXF
one place minimizes preprocessing time and prevents redundant rework. =Y ey .

e Guaranteed Geometric Consistency: Modeling directly from original drawing data
eliminates inconsistencies and omissions common in manual conversion.

e Reduced Manual Data Entry: Automating coordinate input and member generation

frees engineers to focus on model verification and analysis configuration.

Create Tracing Set
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Refined Element Type Classification for More Intuitive Local Axis Definition

Element classification in Change Element Parameters for Element Local Axis update has been subdivided from 2 types into 8 types.

e In the previous version, the Element Local Axis function in Change Element
Parameters was broadly classified into only two categories: Frame and Planar.

e In CIVIL NX 2026 (v2.1), these categories have been refined for greater clarity and
usability. The Frame category has been subdivided into Truss, Tension Only / Hook /
Cable, Compression Only / Gap, and General Beam / Tapered Beam. The Planar
category has also been separated into Plate, Plane Stress, and Plane Strain. In addition,
Solid elements, which use a different axis system from 2D elements, can now have
their local axes redefined based on GTC or UCS coordinates.

e With this enhancement, local axis definitions can now be applied more precisely
according to each element type, while also improving the usability of 3D elements,

whose previous local axis settings were less intuitive.

Tree Menu Task Pane

Start Number
Node Number 3553

Element Mumber | 91428

Parameter Type
Material ID
Section ID
Thickness D

Q Element Local Axis
Element Type
Reverse Element Local

Align Element Local

Mode

Element Type | Frame

© Assign Frame

Q Beta Angle
Ref. Point
Ref. Vector

Beta Angle |0

Change

Previous Ve

Mode Elemenl Boundary Mass Load

Change Element Paramelers

~|

Planar

v | [Deg]

rsion

Iree Menu Task Pane

Node Element Boundary Mass Load

Change Element Paramelers v
Start Number
MNode Number 7010

Element Number | 8133

Parameter Type
Material ID
Section ID
Thickness ID

© Element Local Axis
Element Type
Reverse Element Local

Align Element Local

Made

Element Type General beama

. Truss
(esimslyn Tension onlyfHook/Cable
O Beta Angle Compression only/Gap

General beam/Tapered beam
Ref. Point Plate

} Plane Stress
Ref. Veclor | pjane Strain

Solid
Beta Angle o ~ T TOTT

Change

Maode
Element Type Plate
© Assign

© Beta Angle

Ref. Vector
Beta Angle 0

Coordinate Dir.

Change

Mode
Element Type |Sulid
GCs O Ref. Axis

GCs

CIVIL NX 2026 (v2.1)

w | [Deg]
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Customization of Message Window and Toolbar
Maximizing Immersion and Interface Efficiency through Personalized Workspace Customization.
e Dual-Mode Message Display: Supports bottom-anchored Docked Mode and

standalone Floating Mode. This enables flexible screen configurations for multi-

monitor setups and personal preferences.

e Intuitive Mode Management: A user-friendly interface allows seamless toggling

between modes via Radio Buttons in Preferences, simplifying environment control.

e Command Input Optimized Layout: Provides a fixed mode for direct command entry Message Window Position
and a detached mode to maximize viewport space, ensuring an uninterrupted
workflow.

e Instant Verification via Status Bar: The current mode is instantly displayed in the
Status Bar, providing immediate visual confirmation of environment changes.

e Persistent Environment Settings: The system automatically restores the user's
preferred mode upon restarting, ensuring a consistent and stable workspace.

e Workflow Stabilization: Fixing the window position eliminates unnecessary resizing
and separates the modeling area from information panels, reducing operational

overhead.

e Expanded Multi-Monitor Flexibility: Improves readability by allowing the message

window to be placed on a separate screen, minimizing interference during complex

Floating Mode Docked Mode

modeling.
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Performance Improvement

Up to 10x faster Open/Save & graphics and 840x faster post-processing — revolutionizing your workflow.

e File Open/Save and Data Structure Optimization: Asynchronous Open/Save and data
compression have been introduced to resolve disk-write bottlenecks. This reduces

Open/Save times for gigabyte-level (GB) model files by more than 4x.

e Graphics Computation and Visualization Efficiency: View manipulation logic for large-
scale models has been improved through optimized pipelines and multi-core
distribution. This enhances responsiveness during rotation, zooming, and panning by

more than 10x.

e Result Retrieval Algorithm Optimization: Memory mapping technology now enables
instant access to analysis databases, eliminating indexing delays. This accelerates
post-processing speeds by 5x to 840x, fundamentally resolving bottlenecks during

massive result reviews.

[Optimization of incremental iteration algorithms]

Static/Eigenvalue/Time History Analysis

DOF: 8,904 90.2% ¥

Equations: 3,456 AL 2,281.04s >  224.39s
Iteration: 120,000 L

[Parallel processing optimization for multiple load cases]

Static/CS /Moving Load Analysis /Hy
" CIVILNX2025: CIVIL NX 2026:
DOF: 5,028 ‘ = 63.1%
Equations:3,082 -
//Tk 61.86s > 22.83s

[Enhancement of sparse matrix solver efficiency]

Static Analysis ¢
26.7%\
96.52s > 70.77s

DOF: 200,583 .
Equations: 181,278 SRt

Interpretation Progress PC Specification Information

CPU: 11th Gen Intel(R) Core(TM) i9-11900H @ 2.50GHz

@ RAM: 31.7GB (Used: 20.6GB, Available: 11.0GB)

GPU: NVIDIA GeForce RTX 3060 Laptop GPU, Intel(R) UHD Graphics

CIVIL NX 2025: CIVILNX 2026 :

A “ CIVILNX 2025: CIVILNX 2026:
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File Open/Save speed

Redesigned I/O architecture to a single-process structure, reducing large-scale model file latency from 18s to 4s.

e Simplified Data Transfer and Bottleneck Removal: Repetitive calculation logic within data transfers has been streamlined, resolving bottlenecks during long

sessions. This resulted in a 4x+ speed improvement in file input/output processing.

BEFORE

18"
¢ s o R

AFTER

4”

Improved

4x

00:00:03.02

0O -

- - w e 1 we - @ o

MIDAS CIVIL NX 2026 (v2.1)

- - oo -

MIDAS CIVIL NX 2025 (v2.1)
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File Open Error Skip System

Implemented a Skip System to isolate damaged segments and prevent file loading halts, ensuring seamless model opening.

e Selective Isolation of Data Errors: The file-loading structure has been improved to prevent entire project failures caused by specific corrupted data segments.

Accessibility is improved by skipping detected error points and loading all other normal data to minimize downtime.

(=)
I v
Sk = ey |V
3 v
User Selecti . M Wind
Error Detected serr erection File Open Successful erssage indow
(Skip) (Result Report)

CIVILMX X

Some load data could not be loaded.
Do you want to skip the data and continue

opening the file?

OK Cancel
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. SSSSSSS————_—_—_-
View Selection

Utilized view selection caching to accelerate screen responsiveness by up to 10x for large-scale models with 100k+ elements.

e Elimination of Redundant Computations via Caching: A "Compute once, reuse often"
logic has been implemented to minimize recalculations during element or property
selection. This drastically reduces selection wait times, particularly in large-scale
models.

e Optimized View Selection and Screen Refresh: Computational loads triggered by
view transitions-such as filtering and member group selection-are now replaced

with memory caching. This improves system response speeds by up to 10x.

e Computational Stability for Massive Datasets: Performance reliability is verified

even in extreme environments with over 100,000 elements. The system is e

optimized to ensure a smooth, lag-free operating environment even in high-density, Previous MIDAS CIVIL NX 2026 (v2.1)

worst-case scenarios.

Performance Improvement Results

10x Faster Response
Speed
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View Performance Expansion
Universal Cache and 4K Legend Scaling boost display speed and readability

e Extended Label-Based Operations: Caching functionality has been expanded to all
label-based operations, optimizing screen updates by omitting unnecessary
recalculations.

e Accelerated Pressure Load Visualization: With optimized algorithms, pressure load
data processing speeds have been increased by 300% (3x) compared to previous
versions.

e Display-Adaptive Ul Optimization: An automatic adjustment algorithm now tailor's font

and legend sizes to user resolution. By transitioning to a variable scaling system,
visibility issues on high-resolution monitors are resolved while reducing screen
rendering overhead.

e Enhanced 4K/UHD Visibility: High-readability legends ensure clear technical

communication during meetings or reports on 4K/UHD screens.
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Result Table Performance and Active Dialog Improvement

Faster post-processing and auto-saved dialog settings improve speed and workflow efficiency.

e Accelerated Table Execution: Improved data processing logic for large-scale results,
reducing loading times for Beam Force tables from 41s to 7.82s (5x faster).

e Near-Instant Unit Conversion: Optimized internal calculations to achieve an 840x
faster response during unit changes, slashing wait times from 21s to 0.025s.

e High-Speed Data Sorting: Enhanced sorting algorithms now process large datasets
89.4x faster, reducing execution time from 28s to 0.32s.

e Elimination of Repetitive Selection: When reopening a table, previous selections for
Load Sets, Elements, and Parts are automatically restored.

e Streamlined Workflow: The new process eliminates the need to manually reselect

items, allowing work to continue immediately after reopening a table.

Records Activation Dialog

Mode or Element

Element ~ | |235237|

Select Type | Element Type

BEAM

PLATE

AXISYMMETRIC

TENS-TRUSS

CORADTE 1SS

By Member

Loadcase/Combination

Part Number

TRUSS Add

PLANE STRESS
PLANE STRAIN m

B MV maxMV-LM1F2103(5T) @Part i

B MV-LM1(MV:all)
[ MV-LM1(MV:max)
[ MV-LM1(MV:min)
B MV-LM2(MV:all)
[ MV-LM2Z(MV:max)
[ MV-LM2(MV:min)

[ JMV-LM3(MV:all)

[ MV-LM3{MV:max)
[ MV-LM3(MV:min)
[CJLMA(MV:all)

[ LMA(MV:max)
[CJLMA(MV:min)

[ LMA_without{MV:all)

[ LMA_without{MV:max)
e e

[JPart1/4
[ Part 2/4
() Part 3/4

@Part |

OK ‘ ‘ Cancel ‘

Records Activation Dialog

Current User Pain Points

Close Table

4

Reopen Table

¥
@ Reselect Load Sets
@ Reselect Elements

@ Reselect Parts

A Repeated dozens of times per day

= time loss and reduced focus

Improved Workflow

Close Table

v

Recpen Table

+~ Previous settings automatically restored

+ Work can continue immediately

v
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Numerous convergence-related options added to Main Control
Expanded Main control Data: Classical formulas for plate/solid, cable initial state reflection, and tendon-driven section updates.

[Classical Formula Option for Plate and Solid Elements]

e Feature: Option to determine which plate/solid element type is used in the analysis

Check On: Apply the conventional element formulation

Check Off: Apply the Hybrid element formulation
e The hybrid approach uses a combination of different numerical models when handling in-plane and out-of-
plane deformations.

e Applied methods:

In-plane: Mixed method

Out-of-plane: ANS (Assumed Natural Strain) + Mixed method

e Advantages of the hybrid element:
Prevention of locking: When analyzing thin plate structures, shear locking may occur, causing the Main control Data
structure to behave artificially stiffer than it actually is. The hybrid formulation effectively mitigates
this issue.

Balance of accuracy and efficiency: As noted below, the use of hybrid or mixed methods enables
highly accurate results while maintaining computational efficiency.

Stabilization of energy modes: It prevents spurious zero-energy modes that may occur in reduced

integration of quadrilateral elements, thereby improving the reliability of the analysis results.
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Numerous convergence-related options added to Main Control

Expanded Main control Data: Classical formulas for plate/solid, cable initial state reflection, and tendon-driven section updates.

[Initial State Consideration for Cable Elements (Equivalent Truss)]
e Feature: Option to determine the tangent stiffness calculation method of cable elements when used in linear static analysis o B
Check Off: Apply the conventional equivalent truss element stiffness
Check On: Apply the enhanced equivalent truss element stiffness
e The difference lies in how the initial stiffness is defined for iterative convergence calculations.

Conventional: The initial stiffness for iteration is based on the truss element stiffness (EA/L), and from the

subsequent steps, the tensile force obtained from the first iteration is applied.

Enhanced: The initial stiffness is determined based on the unstrained length specified for the element, and from the _
subsequent steps, the tensile force obtained from the first iteration is applied. Fension/Compression Truss Element (Elstic Linkfnelastc Spring) )

e Advantages of the enhanced method:

Convergence stability: When the initial stiffness used in iteration closely reflects the actual state of the cable
. . . . . L . . Main control Data
(tensioned or sagging), the tensile force obtained after the first iteration is closer to the true solution. This not only
improves convergence speed but also prevents divergence in highly nonlinear cable analysis.
Consideration of pretension effects: The enhanced method starts with knowledge of the initial tension state of the

cable through the unstrained length. As a result, the calculation proceeds with stiffness that reflects the actual

tension state from the first iteration, enabling more accurate prediction of tension distribution.
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Numerous convergence-related options added to Main Control

Expanded Main control Data: Classical formulas for plate/solid, cable initial state reflection, and tendon-driven section updates.

[Beam Section Property Changes and Nonlinear Control]

e Feature: Option to define the section property application method for prestressed concrete sections

Constant: Apply gross section properties
Change with Tendon: Apply transformed section properties considering tendons

e This option was previously available only for construction stage analysis. It is nhow also applicable to

models without construction stages when tendons are included.

[Tension/Compression-only Truss Element (Elastic Link/Inelastic Spring)]
e Users can now specify the number of increments (= 1) to apply the total load in multiple steps and review

results at each step.
e Convergence criteria have been extended to include Load and Work in addition to Displacement.

e Advanced Nonlinear Settings have also been introduced to improve convergence performance.

Main Control Data *

Auto Rotational DOF Constraint for Truss/Plane Stress/Solid Elements
Auto Normal Rotation Constraint for Plate Elements (Buckling)
Apply Classical formula for Plate, Solid Elements (except Material/Geometric Nonlinear)

Factor for Stress Calculation

Consider Section Stiffness S

o the Master Node

Transfer Reactions o Mod

Calculate Equivalent Beam Stresses (Mon-Mises and Max-Shear)

Consider Reinforcement for Section Stiffness Calculation
Change Local Axis of Tapered Section for Force/stress Calculation

Consider Initial Tension / Unstrained Initial Length for Cable Element (Equivalent Truss)

leam Section Property Changes
Constant Q Change with Tendon
Tension/Compression Truss Element (Elastic LinkfInelastic Spring) D

Load Steps

Number of Increments 1
Intermediate Output Request Last Increment s
Convergence Criteria / Error Tolerance
@ Displacement (U) 0.001

Load (F) 0.001

Waork (W) 1e-06

Advanced Nonlinear Setting...
| QK || Cance |

44/55



Enhanced Convergence Control for Non-linear CS Analysis

Refined CS analysis with convergence options for geometric non-linear simulation of cable structures.

e Advancement of Non-linear Analysis Control: Detailed convergence criteria based on S —

displacement, force, and energy norms have been introduced, alongside Intermediate

Output Requests for each load step. This significantly improves the non-linear

convergence success rate for geometric & material nonlinear construction stage

I J ec
@ Include Ti L Effect Time Dependent Effect Control

analysis. T T
No L Typ: Casel
. . Nonli An X
Construction Stage analysis control
MNonlinear Analysis

Load Steps

Number of Increments 1

Intermediate Output Request Every Increment v

Convergence Criteria [ Error Tolerance

Displacement{U) 0.00
@ LoadiF) 0.00
Work{W) le-06
Advanced Nonlinear Setting...
o || oo |

Nonlinear analysis control
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Added convergence-related options for Heat of Hydration.
Improved thermal analysis reliability via Multi-Norm convergence criteria.

[Multi-Criteria Convergence for Improved Convergence]

e Feature: Implementation of Multi-Norm convergence checks (Displacement, Load, and
Work).

e Key Detail: Beyond simple displacement checks, this approach ensures a rigorous
equilibrium state by verifying force and energy balance simultaneously, eliminating

misleading results in complex nonlinear thermal models.

Heat of Hydration Analysis Control X

Final Stage

QL=

Other Stage W

Initial Temperature 20 €]
Element Stress Evaluation

Center O Gauss Modal Point
Creep & Shrinkage

Type

Creep

Shrinkage
O Creep & Shrinkage
Creep Calculation Method
Q General

Effective Modulus

Use Equivalent Age by Time & Temperature

Include Selfweight Load

Self Weight Factor

Max. No. of Iterations per Increment |50

Convergence Criteriz / Error Tolergnce

Displacement(U) 0.001
(P 0.om
ork(Ve le-06
I I s Da
‘ Ol H Ca ‘

Heat of Hydration Analysis Control
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Enhanced Control for Time History Analysis: New Time Integration Option and Refined Convergence Criteria

Refined time integration option and iteration controls for non-linear analysis to improve convergence and precision.

[Continuity of Dynamic History (Keep Final Step Accelerations)]

e Feature: Addition of the "Keep Final Step Accelerations" option.

e Key Detail: Carries over the final acceleration from the previous stage to the next, ensuring a
continuous dynamic history (Displacement, Velocity, and Acceleration) and eliminating physical

gaps in responses during sequential loading.

[P-Delta Effects in Time History Analysis]
e Feature: Direct integration of P-Delta options within the Time History load case settings.
e Key Detail: Accounts for stiffness changes due to axial loads, allowing for more accurate capture

of secondary moments during seismic or wind events.

[HHT Algorithm for Numerical Time Integration]

e Feature: Introduction of the Hilber-Hughes-Taylor (HHT) alpha-method for time integration.

e Key Detail: Provides controllable numerical damping to filter out high-frequency noise and
unstable oscillations, significantly stabilizing nonlinear models and offering more flexible

integration options compared to the standard Newmark method.

Add/Modify Time History Load Cases

0.28559932727; 0.00289372628%

Mode 1 Mode

Time Integration Parameters

O Hilber-Hughes-Tavior Methed : aloha = -0.05 (Constant Value)

Newmark Method

Time History load case
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Enhanced Pushover Analysis Controls and Convergence Options

Enhanced Pushover analysis with P-Delta and large displacement options for precise non-linear simulation.

e Enhanced Convergence Options for Pushover Analysis
New options have been added to improve convergence performance in Pushover Analysis. Users can now apply advanced solution controls such as Stiffness
Update Scheme (Full Newton-Raphson, etc.), Bisection, and Line Search methods. Parameters for iteration count, divergence threshold, and tolerance are also
provided for difficult nonlinear cases.

e Improved Control of P-Delta and Large Displacement Effects
Previous Version: Large Displacement could only be defined in Global Control, while P-Delta effects could only be assigned by load case.
CIVIL NX 2026 (v2.1) : Both P-Delta and Large Displacement can now be defined in Global Control or individually for each load case. This provides a more consistent

and intuitive setup workflow.

AddiModify Pushover Load Case

Add/Modify Pushover Load Case

Mame PO Description Mame Po Description
General Control General Control
Increment Steps (nstep) 20 Increment Steps (nstep) 20
Stiffness Update Scheme
Siifiness Update Scl Full Newton-Rep! Consider P-Delta Effect Geometric Nonlinearity Type
No. of Iterations before Stiffness Update
Initial Load Q None P-Delta Large Displacements
Use Initia MNone Initial Load
..... on by Initial Loa Use Ir
3l Loa
Increment Method
Load Control © Displacement Control Increment Method
: Previous CIVIL NX 2026 (v2.1)
oos
= e ]
Previous CIVIL NX 2026 (v2.1)
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Added multi-processor and equation solver options in Analysis Option.

Optimized multi-processor and solver settings to maximize hardware performance and accelerate large-scale model analysis.

e Intelligent Equation Solver Selection Analysis Options
Solver options have been updated to Auto or Multi-Frontal Sparse. In Auto mode, a Dense Solver is used for Equation Solver
Skyline
small models, while larger models automatically switch to Multi-Frontal Sparse for optimal speed and © ol Frontal Sperse Gaussian
memory efficiency. Multi Processor ]

. . . Enable GPU Acceleration
e Full-Process Parallelization for Faster Analysis

Memory for Analysis

Previous : Parallel processing was limited to specific stages such as selected solving procedures (e.g.,

0 Auto User 1 GByte
Multi-Frontal Solver) and certain post-calculation tasks like moving load combination results. Core stiffness
and internal force calculations were primarily executed in a single thread. | oK || Cancel |
CIVIL NX 2026 (v2.1) : Multi-threading is now applied across the entire analysis workflow, regardless of Previous Version

analysis type. Structural stiffness assembly, internal force calculations, and result generation are all

Analysis Options

parallelized for significantly improved performance.
Equation Solver |AU[D .4|
e Memory-Optimized Architecture for Large-Scale Models & Multi Processor _
Mulli Frontal Sparse
Previous : Element stiffness, load data, and intermediate calculations were mainly processed through Enable GPU Acceleration
temporary file-based /0, regardless of available system memory. Analysis Singular Options
Minimum Factored Stiffness Diagonal le-13
CIVIL NX 2026 (v2.1) : Available system memory is actively utilized for calculations, minimizing disk 1/0 L , _
Fixed Singularity by Dummy Spring Constant Te-10
dependency. Systems with larger memory capacity achieve greater performance gains, especially for large-
scale models. | oK || Cancel |

CIVIL NX 2026 (v2.1)
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Improved Lumped Mass Options in the Structural Type settings

Refined Lumped Mass Settings with Clearer Mass Center Selection

Structure Type

e Previous Version: For Lumped Mass, the Consider Off Diagonal Masses option controlled several different behaviors, —
which could be difficult to interpret. osc e
e When enabled, off-diagonal mass matrix terms were included in the mass calculation. ocmg
e For members with Section Offset, mass was correctly considered at the centroid, regardless of the offset location. -
e For models with Rigid Links, mass was distributed to all connected nodes when enabled but concentrated only at occsrgc i o
the master node when disabled. G Z%m [1

e CIVIL NX 2026 (v2.1): Mass-related options have been reorganized for clearer and more accurate dynamic analysis e
settings.
e For Section Offset, users can now directly choose whether the lumped mass is applied at the Centroid or the Offset Previous Version
Position through intuitive option names.

Q3D X-Z Plane ¥Y-£ Plane XY Plane Constraint RZ

e For Rigid Links, nodal mass distribution is now always considered automatically, equivalent to the previous version

Mass Control Parameler

with Consider Off Diagonal Masses enabled. oot
e The Consider Rotational Rigid Body Mode for Modal Participation Factor option is now always active, ensuring e
rotational components are included in modal participation factor calculations. Cocsrg c Conventioz
e These improvements provide a clearer workflow and more reliable results for vibration and seismic analysis. Cruity Acosertion. (336081 _| In/sac*
Initial Temperature 1] [F]

@ Align Top of Beam Section with Center Line (XY Plane) for Display

Align Top of Slab{Plate) Section with Center Line (%-¥ Plane] for Display

CIVIL NX 2026 (v2.1)
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Separated Inelastic Hinge Properties for General Links

Enhanced intuitiveness via a dedicated menu for assigning inelastic hinges directly to General Links

. . . . . . . I M lask P T M lask P
e In the previous version, when assigning an Inelastic Hinge to a General Link, both - I
. . . . . MNode Element Boundary Mass Load Assign Inelaslic Hinges
linear and inelastic properties had to be defined together. E—
. . . . . . General Link w Assign Inelastic Hinges v
e In CIVIL NX 2026 (V2.1), with the introduction of Selective Analysis, the linear and
. . . . . . . Boundary Group Mame Option
inelastic properties of General Links can now be defined and modified independently. Default . O Add | Replace Delete
Accordingly, inelastic properties can now be assigned separately through the Assign Options Element Type
. . . Beam
Inelastic Hinges function. A belete
fruss

General Link Data

General Link Property ©Q General Link
Mame |24 w © Select Property
Type Spring hinge w

o Select 2 Nodes
Inelastic Hinge Property

Mame | Inelastic Hinge, w
Mumber
i Ref. Point Spring Support
¥
x
o . .
- Inelastic Hinge Property
¥ it 0
.l link v
=T A=telinn Blemeante
Reference Coordinate System Szl AL T 2
O Element Global
Import Inelastic Hinge Data
Input Method
QO Bela Angle
Previous Version Assign Inelastic Hinge
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Independent Output Control Section in Time History Global Settings

Dedicated TH output menu for selective data extraction, reducing unnecessary resource consumption and accelerating post-processing.

e Independent Output Control Menu: Output settings have been separated from Global Control into a dedicated Output Option window. This allows users to directly

control whether step-by-step results for inelastic hinges and fiber sections are stored.

e Selective Extraction of Analysis Data: Output can now be generated only for user-selected elements and stages, significantly reducing result file loading times after

analysis. It also prevents unnecessary file size increases compared with full-element output methods.

e Detailed Results for Damping and Isolation Devices: Energy result output options have been subdivided for specific devices such as viscous/steel dampers and

isolators. This improves report generation efficiency and supports more targeted deliverables for seismic and vibration control design.

Time History Global Control

Geometric Nonlinearity Type

© None Large Displacements

Initial Load
© Perform Nonlinear Static Analysis for Initial Load
Import Static Analysis / Construction Stage Analysis Results
-When the boundary conditions are different between
initial load and Time History load
- When the element forces in the last construction stage are
used as an initial load

Load Case | DL + | Scale Factor |1

Static Load Case Scale Add

Modify

Increment Step Iteration Parameters

Conslider ‘Ignore Elements for NL. Analysis Initial Load"

Apply Specified Displacement in a Sequential Loading
with respect to © Undisplaced Position

Dispalced Position

Remove Time History Global Control

Monlinear Analysis Result Output Option

Inelastic Hinge : All each Step Output Option
© All Inelastic Elements
{* Very Long Time Required)
Selected Elements in Hinge Result Qutput
(* Recommended)

No Step-by-Step Resulls
(* Max/Min Result Only : Hinge Result Table)

Fiber Section : All each Step Output Option
Common with Inelastic Results Option

© All Inelastic Elements
{* Not Recommended : Very Long Time Required)
Selected Elements in Hinge Result Qutput
(* Recommended)

No Step-by-Step Resulls
(= Max/Min Result Only : Fiber Result Table)

Previous Version

Time History Energy Result
Seismic Control Device Result
Viscous Damper / Oil Damper Result
Viscoelastic Damper Result
@ Steel Damper Result
Hysteretic Isolator Result

@ Isolator Result

Time History Global Control

Initial Load
Geometric Nonlinearity Type

O None F-Delta Large Displacements

O Perform Nonlinear Static Analysis for Initial Load
Import Static Analysis / Construction Stage Analysis Results.
- When the boundary conditions are different between
initial load and Time History load
- When the element forces in the last construction stage are
used as an initial load

Load Case | Incremental Load v Scale Factor |1

Static Load Case Scale Gl
Modify

Increment Step Iteration Parameters

Consider ‘Ignore Elements for Initial Load'

Apply Specified Displacement in a Sequential Loading

with respect to O Undisplaced Position

Dispalced Position

Inelastic Hinge Data Option

Point Spring Support Elasitc Link : Nonlinear Type
Remove Time History Global Control

Time History Global Control

Output Option

Nonlinear Analysis Result Qutput Option

Inelastic Hinge : All each Step Output Option Time History Energy Result

O All Inelastic Elements. Seismic Control Device Result

[yl W2 b Viscous Damper / Oil Damper Result

Selected Elements in Hinge Result Output Viscoelastic Damper Result
(% Recommended)
Steel Damper Result
Mo Step-by-Slep Results
(% Max/Min Result Only : Hinge Result Table) B Hysteretic Isolator Result
@ Isolstor Result
Fiber Section : All each Step Output Option

Common with Inelastic Results Option

© All Inelastic Elements

(= Not Recommended : Very Long Time Required)

Selected Elements in Hinge Result Output

(* Recommended)

Mo Step-by-Step Resulls
(= Max/Min Result Only : Fiber Result Table)

Output Option
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Automatic Fiber Section Generation with Dedicated Inelastic Material Link

Inelastic Material Link for Auto Generation to streamline Fiber Model Input

e In the previous version, inelastic material properties for fiber models could be
defined within the Material Property function. In the new version, this has been
improved so that inelastic properties can be managed independently from linear
material properties, enabling more efficient setup for Selective Analysis.

e By using the Inelastic Material Property for Auto Generation function, inelastic
materials such as confined/unconfined concrete, rebar, and steel can be linked with

corresponding linear material properties.

General

Material ID 6 Name C30/37

Elasticity Data

. Steel
Type of Design | Concrete
Standard ~
DB v
Concrete
Standard ENO4(RC) v
Code v
Type of Material
DB C30/37 v
O Isotropic
Steel

Modulus of Elasticity 0.0000e+00| kips/ft2
Poisson's Ratio 0
Thermal Coefficient 0.0000e+00 VIF]

Weight Density o kips/ft*

Use Mass Density 0| kipsiftt/g

B Concrete
| Modulus of Elasticity 6.85700, 05| Kipsift2
Paisson's Ratio 02
Thermal Coefficient 55556e-06 WIF]
Weight Density 01501/ kips/ft*

Use Mass Density 0.004246| kipsifttlg

Plasticity Data

Plastic Material Name g

Inelastic Material Properties for Fiber Model

Concrete | |nelastic Material 01w Rebar | park model -
Confined Concrete for Columns Inelastic Material 01 o
Thermal Transfer
Specific Heat 0 Btu/kips-[F]
Heat Conduction ) Blu/ithr[F]

Damping Ratio 0.05

Previous Version

i E
i

. 4
L1 @lobal Inelastic = Fiber Morment
Control~

Hinge~ Saction~ Curvature Cases

| Inelastic Material Properties
Inelastic Material Link for Auto Generation
Fibar Division for Auto Generation

O B

Trea Menu Fiber Division of Section

Inelastic Material Link for Auto Generation

Material Type & Name
Material Type Concrete v

Material No. 1 1 Column v

Inelastic Material Properties

Unconfined Concrete C_UN v | Rebar | S v
Confined Concrete c v Steel ] v

Inelastic Material for Fiber Model

Material Unconfined | Confined

ID| MName Type Concrete | Concrete

[ 3 Column Concrete c None S
*

Close

CIVIL NX 2026 (v2.1)

Load Time History G|
Functions  Accq
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Automatic Fiber Section Generation with Dedicated Inelastic Material Link

Inelastic Material Link for Auto Generation to streamline Fiber Model Input

e Once Inelastic Material Link for Auto Generation is entered, selecting Auto Generation for the Fiber Section in the Add/Modify Inelastic Hinge Properties dialog and
defining the Fiber Division for Auto Generation will automatically generate the Fiber Division for Section data.
e Previously, users had to manually define the number of divisions and assign materials for each fiber section. With this enhancement, fiber sections can now be

generated automatically, significantly improving efficiency in preparing nonlinear analysis inputs.

Addfmodify inelastic hinge properties Inelastic Material Link for Aut Generation

Material Type & Name

Inelastic Material Property

Material Type Concrete v = —_—
Mame | B1fiber Section Name  101: C1(1-3F) v E Typel |C v |[@v] Type 4 |C ~|[@~]
Description o-end Gy fE MaterisiNo. (1| |1 Column v — f—
Type2 [ v |[[7~] ™ tyees | v @~
Element Type Material Type pe =] e |-
@ Beam-Column Point Spring Support O RC/SRC (encased) ebar | $ v E % E EEE Type 3 |C v |0~ vees | ~ @~
Truss General Link Steel/SRC (filled) o B = Creale Fiber | Create Rebar
Delete
Definition Hinge type e Drawing Object
X Inelastic Material for Fiber Model
Moment - Rotation (M-Theta) Skeleton Model Core Add | Delete | Und Red
Material | Unconfined nfined
Fiber Area Auto Si Equal-Si D Name Reb: Steel
O Moment - Curvature (M-Phi Distributed) O Flber Model eriress dasee O ame | “type | Concrete | Concrsts | "% O G o & 5} o}
Ny {y-dir) |15 < Nz(zdi) 15 < » [ 1] Column | Concrete © None g -
Interaction type Fiber Section *
o
O None © Auto Generation User Defined o
Fiber Areas Auto Size O Equal-Size
zil- ] i Ny (y-dif) 15 2| Nz(zdi) [15 5 Q o)
Fiber Name |fiber v .
Auto-generation Setting Region

Enter Clear
o . o
Hysteresis Model

Divide Urich Red
@ 3 o Fiber Division for Auto R
E Kinematic Hardening Properties. Generation Rectangular O Rad £qu
Fz (3 Kinematic Hardening roperties (@] o} T e
Mx 3 Kinematic Hardening Properties. Ny 2 Nz
avy 3 Kinematic Hardening . . . o = .
P Inelastic Material Link for Auto o 5! ) 5 D o [ catngrivers. |
UL Generat|on ‘ ‘ Merge  Delete | Undo Redo

Add/Modify Inelastic Hinge Properties
Fiber Division for Section
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