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Enhancements

Analysis

1.1 Optimization Analysis

1.2 NX Interact - Automated Soil Structure Interaction between FEA NX and CIVIL NX

Pre/Post Processing
2.1 Wave Absorbent Surface for Sloshing Fluid Medium

2.2 Addition of Normal Stiffness vs Depth for Pile Interface

2.3 Automatic Update of Interface Parameters

2.4 Enhancement in Virtual Beam Generation

2.5 Stagewise Relative Displacement

2.6 Structural Design of Elements via CIVIL NX/GEN NX (SAR Format)
2.7 Report Options: New Tunnel Analysis Report Type

2.8 Report Options: Improved Orbit Review Functionality

2.17 Radiation Condition

2.18 Temperature-Dependent Unit Volume Weight

2.19 Elastic Modulus Function: Addition of JSCE (2022) Standards
2.20 Heat Source Function as per JSCE-2022

2.21 Steel Section DB Addition — Pacific (SI) (AU/NZ Standards)
2.22 Direct Acceleration Excitation

2.23 Soil Test Optimization

2.24 Jointed Rock Mass SRM

2.9 Improved Application of Observation-point Images and Type Verification

2.10 Addition of a New Double I-Section Property

2.11 Fixed Geometry Set for ‘Intersect’ Function

2.12 Enhancement in Load Table Import

2.13 Enhancement of Sweep-Ortho Function

2.14 Excel Compatibility (Copy & Paste) in Train Dynamic Load Table
2.15 Enhancement in Selection of Function Data for Modification

2.16 Damping constants in Elastic Link



FEANX 2026(v1.1) Analysis Enhancement FEANX 2026(v1.1) Release Note

1.1 Optimization Analysis

= Size optimization based on approximate/surrogate modeling: extract design of experimental points (DOEs) - build a surrogate/approximate model - solve for
optimization > derive solution.

= Optimization algorithm: genetic algorithm / direct method provided

= Possible design variables (4 types): elastic modulus (E), Poisson's ratio (v), cohesion (C), and angle of internal friction (®) - suited for model types elastic/Mohr-
Coulomb (model type and design variables will be expanded).

= Linear and nonlinear stress analysis (including construction stage analysis).

= Automatic derivation of optimal design variables within user-specified input conditions (constraints).

= Provides correlation analysis results of design variables for each soil layer.

Definition of Optimal Design

Deriving the best design plan (design variables) that satisfies the original goal by using available means for optimal design. Design
Response
Optimization
Elements
Value to be Modified Arbitrarily The Value You Want to Satisfy Values to be Reduced or Increased
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FEANX 2026(v1.1) Analysis Enhancement

1.1 Optimization Options

FEANX 2026(v1.1) Release Note

Analysis > Optimize > Design Variables

Define D

All Sets

esign Variable

[IMaterial
E-[JLandFill (Isotropic-Mohr-Coulomb)

Elastic Modulus : 2000

Poisson's Ratio : 0.3

Internal Friction Angle : 25
Cohesion : 3

liment Layer (Isotrapic-Mohr-Coulo
Elastic Modulus : 5000

Poisson's Ratio : 0.3

Internal Friction Angle : 30
Cohesion : 0

athered Soil (Isotropic-Mohr-Coulor
Elastic Modulus : 30000

Poisson's Ratio : 0.3

Internal Friction Angle : 30
Cohesion : 16

Neathered Rock (Isotropic-Mohr-Coul
[[]Elastic Modulus : 50000

Poisson's Ratio : 0.3

Internal Friction Angle : 33
Cohesion : 30

Rack (Isotropic-Mahr-Coulomb)
Elastic Modulus : 500000
Poisson's Ratio : 0.3

Internal Friction Angle : 33
Cohesion : 40

ckfil (1sotropic-Mohr-Coulomb)
Elastic Modulus : 20000

Poisson's Ratio : 0.3

Internal Friction Angle : 25

-] Cohesion : 15

-] €30 (IsotropicElastic)

. ~[JElastic Moduius : 2.598e+07
- IPaisson's Ratio : 0,18

OO & CICT

i

-

O] CICICI0] 5, CIC

Design Sets

d| Ne Name Lower Bound Initial Value Upper Bound Description

1 LandfilE 1400.00 2000.00 2600.00 Material, LandFill, Elastic Modulus

|| 2 Landfiiphi 17.50 25.00 32.50  Material, LandFil, Internal Friction Angle
|| 3 Landfic 210 3.00 3.90 Material, LandFil, Cohesion
|| 4 Sedment Layer E 3500.00 5000.00 6500.00 Material, Sediment Layer, Elastic Modulus
| | 5 Sedment Layer phi 21.00 30.00 39.00 Material, Sediment Layer, Internal Friction Angle
| | & Sedment Layer C 0,00 0,00 10,00 Material, Sediment Layer, Cohesion
|| 7 weathered SalE 21000,00 30000.00 39000.00 Material, Weathered Soil, Elastic Modulus
| | 8 weathered Soi phi 21.00 30.00 39.00 Material, Westhered Soil, Internal Friction Angle
| | 9 weatheredsoic 1120 16.00 20,80 WMaterial, Weathered Soi, Cohesion
[l 10 Weathered Rock E 42000.00 60000.00 78000.00 Material, Weathered Rock, Elastic Modulus
[l 11  Weathered Rock ... 23.00 33.00 42.90 Material, Weathered Rock, Internal Friction A...
: 12 | Weathered Rock C 21.00 30.00 39.00 Material, Weathered Rock, Cohesion
Variable Range 10 % Add Delete Cancel

[Design Variable Definition]

 Original Input Property used in the Analysis — Initial Value.

Analysis > Optimize > Define Sensor

 Itis necessary to define the minimum/maximum values of the design variables.

(Example: Design variable decreases - Displacement result increases and Vice Versa)

r Al
Sensar *
Mode
Surface Setlement
MName MNode Sensor-1
Tiltmeter
-.....................
: Sensor Type Indinometer ~ m
-.(,DJ!&.................
Type Node ~
(=] Selected 57 Object(s) ]
StartMode % Node [15496] Selected
End Node +' MNode [15552] Selected
Sensing Data
Type Displacement w
Component Tx ~
Sensor Value
Value 0 m
-.....................
n ; ]
C @Function  Inclinometer A S F t-
T R T ETEET ik [Sensor Function]
Sensar Function
=4 oK
Name Independent Var. v ~ Sensor Type  Indlinometer
Depth .
pasy 2025-01-0100:00 | 2025-01-1500:00 | 2025-02-0100:00 | 2025
3
0.0000000 -0.0005760 -0.0018120 -0.0023340 -0.00271
0.1000000 -0.0005688 -0.0018120 -0.0023328 -0.0028:
0.6000000 -0.0005328 -0.0018120 -0.0023268 -0.0031
0.9600000 -0.0005069 -0.0018120 -0.0023225 000331
1.3200000 -0.0004502 -0.0018120 -0.0025562 -0.0036:
1.6800000 -0.0004200 -0.0018208 -0.0028284 -0.0039
21300000 0.0004157 -0.0018403 -0.0031838 000421
26300000 ~0.0003807 ~0.0012998 ~0.0034390 ~0.0045:
31300000 0.0003538 ~0.0020263 ~0.0037546 ~0.0048:
35500000 0.0003202 ~0.0021470 ~0.0043716 ~0.0054!
4.0300000 ~0.0003007 ~0.0022795 ~0.0047111 ~0.0057:
4.4300000 0.0003115 -0.0024523 -0.0052673 0.0067!
4,9300000 -0.0003005 0.0024370 -0.0052286 ~0.0057;
5.4467000 -0.0002678 -0.0024038 0.0051134 0.0056
59133000 -0.0002833 0.0024198 0.0048173 0.0051
£.3800000 0.0002515 0.0023419 0.0046203 0.0048!
£.7867000 0.0002194 0.0022678 -0.0045659 0.0048
7.1933000 -0.0002226 0.0021763 -0.0044923 0.0047:
7.6000000 0.0002472 0.0019272 0.0042444 0.0044!
& 1mport from Excel Cancel Apply

MibAS
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FEANX 2026(v1.1) Analysis Enhancement

1.1 Optimization Options

FEANX 2026(v1.1) Release Note

Surrogate-based Size Optimization

» An optimization technique that replaces the actual model with a surrogate model
» Allows efficient use of analysis with fewer simulations.

» The accuracy of the surrogate model equals the accuracy of the optimum - a precise model is essential.

L v 4 ‘? 2
Xzexp X exp y exp
Yoo
2 )
> L X exp X4exp>
Yexp ]
3
@ Yo, ~
v |
% & . &
1 3 3
Xexp Xexp X exp Xexp

[Build a Surrogate/Approximate
Model]

[Design of Experiments (DOE)] [Interpretation]

Optimum point

[Optimum Point Search]
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FEANX 2026(v1.1) Analysis Enhancement FEANX 2026(v1.1) Release Note

1.1 Optimization Options

Design of Experiments (DOE)

» Multiple methodologies for determining the combination of design variables.
» The influence of design variables on the response can be evaluated. (For nonlinear analysis: minimum - 10 design
variables, recommended - 50 design variables)

Latin Hypercube Design

zation Contro X

/|
Taguchi Orthogaonal Array
Full Factorial Design

Design of Experiments  Construction Stage

S I EEEEEEEEEEEEEEER
. . .
DeskpofEpermensTioe % (Lot yperasbe Desgn — Central C_ompomte Design
- u Parametric Study
Latin Hypercube Method .ﬂ'pEaF UL UL L LIUL L, )
Mumber of Sampling Points 50 Add Design Table
Experiment Table
4| Type | LandfilE | Landfill phi| LandfillC | Sediment Layer E | Sediment Layer phi | S¢
21 LHD 1655.658... | 18.827436  3.115390 4396.335945 33.119851
22 LHD 1666.203... | 25.066228  3.620305 £424.781384 23962920 - 1 - 1
23 LHD 1701L.006... | 29.945830 3.187630 3335.547436 33.010653 Check Experiments Scatter X Check Experiments Scatter X
24 LHD 1717.679... | 25.409253  2.122933 3623.524545 23.736526
25 LHD 1759.568...  29.595194 | 3.393399 5709.057417 32.700605 Kaxs |LandfilE i Xaxis |LandfilE v
2% LHD 1770.744... | 17.861355 2958412 5250.636365 25.734628 vaxis | Landflphi 2| vaxis | Landfil phi ol |
27 LHD 1806.152... | 23139021 2883434 4342.965406 35.516240 ) )
8 IHD  1825.273... | 27.889772 | 3.238806 4063.206693 30.738754 8 show Sampling Point | (D) show Sampling Point
9 LHD 1850.978... | 24.042666  2.622734 5933.796190 33.655030
30 LHD 1857.079... | 28.713490  3.527973 5811.889397 37.491078 fe T 49-55 +o s . LI
E LHD 1896.328... | 19.337464 3871571 6273.524014 28955799 . .38 T e 2] - . * .
32 LHD 1916.662... | 21964401  3.5465145 5639.369580 34.294871 102 s . 5% L .
33 LHD 1950.253... | 22290284  2.168435 4911.091162 31.5634a0 N #4951 . S ..
34 LHD 1960.146... | 26388556  2.508194 5066, 158329 21098720 o '34 .4-5;7 .52 | S . e . |
35 LHD 1982.427... | I7.667447 | 2747411 5565.809542 32.161006 15 20 * * Ez| . . ° ‘
| = 7 .
S LHD  2020.201.. | 30.297925 | 3.837760 4018807603 25.573164 - Lee = §it. * — |
. | a . . |
1 27 ;;3.33 "™ * | . .lv .
= Experiment Point Scatter RE - 40 | . * . |
FE | s . |
Operator o .3 #0 540 | = - . . . |
. . | H . . |
LAST i o 26 a7 . | 2 . . . ‘
200e403 280e+03 1.40s403 200e403 280403
Landfill E | Landfill E |
= cnes
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FEANX 2026(v1.1) Analysis Enhancement FEANX 2026(v1.1) Release Note

1.1 Optimization Options

Types of Design of Experiments (DOE)

1. Latin Hypercube Design: The design space is divided uniformly, and design points are assigned randomly. It has good space-
filling properties, making it widely used for Kriging surrogate models.

Taguchi Orthogonal Array: A fractional factorial design method that satisfies the orthogonality of design variables.

Full Factorial Design: Explores all possible combinations of the levels of design variables.

Central Composite Design: Combines a 2-level fractional factorial design with center points and star points for evaluation.

SR IN

One-dimensional parameter study: Vary one design variable while keeping others fixed to assess its sensitivity.

.
® ¢ ¢ 9 ® ®
]
_..
¥ . ¢ < @ » L
._
i
I L @ @ « . ®
e
[Latin Hypercube [Taguchi [Full Factorial [Central [Parametric Study]
Design (LHD)] Orthogonal Array] Design] Composite Design]
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FEANX 2026(v1.1) Analysis Enhancement

1.1 Optimization Options

FEANX 2026(v1.1) Release Note

Correlation Analysis: Determines the importance coefficient of each design variable. Used to assess how each design variable
affects the accuracy of the surrogate model

When there are many design variables, those with correlation values close to 0 can be excluded from the design problem.

Design of Experiments (DOE) - Post Processing

It is possible to identify which design variables have a significant impact on each design response.

Correlation Analysis

Classification Correlation w

Axis x

[ andfile ]
B Landfil phi
BLandfil

B sediment Layer E

B 5ediment Layer phi
B 5ediment Layer C
B weathered Sail E

B weathered Soil phi
B weathered Sail C
B weathered Rock E
B Weathered Rock phi
B Weathered Rock C

Select Al Unselect Al

AXiS ¥ Node Sensor-1_15496_CS10

0.45 —

0.4

0.35 1

0.3 H

0.25

0.2 o

0.15

0.1 4

0.05

o -

= Landfill E

= Landfill phi

= Landfill C

= Sediment Layer E

= Sediment Layer phi

= Sediment Layer C

= Weathered Soil E

= Weathered Soil phi

= Weathered Soil C
I] = Weathered Rock E

= Weathered Rock phi

F

1 = ‘Weathered Rack C

Axis x

[Correlation Analysis Results]
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FEANX 2026(V1.1) Analysis Enhancement FEANX 2026(v1.1) Release Note

1.1 Optimization Options

Surrogate/Approximate Model

Design of Experiments Approximation Model

S A S A S R
:; :?----"" ; 1\
> > 5 >
r A+ A F rp A A B E
E, E, Es E, E, E, i

Example: Design variables - radius, height; Design response — volume
V &k

Y]
4

D /
=Trr? WL
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FEANX 2026(v1.1) Analysis Enhancement FEANX 2026(v1.1) Release Note

1.1 Optimization Options

Approximate Model Types
1. Kriging Model
A
* Aninterpolation model that passes exactly through the experimental points. f
= Combines a global regression model with local residuals. /‘
T T -1

y=f" (xX)B+r" (x)R™(yexp—FB) /\‘//

» Since the most probable points need to be explored, the numerical cost of /’
generating the surrogate model is high — 4//
>
) ) ) [Kriging Model] X
2. Polynomial Regression Model (Linear / Pure Quadratic / Full Quadratic / Pure Cubic)

= Surrogate equation that fits the experimental points as closely as possible
= Linear: fA

Y=o+ B X+ BoX, /°’
» Pure Quadratic: pd

_ 2 2 ./ [}

Y= 5o+ BX B + BX + 5% g

= Full Quadratic: T
2 2

y= :Bo + 181)(1 + /82)(2 + ﬁ3xl + ﬂ4xlx2 + ﬂsxz >

- Pure Cubic: [Polynomial Regression Model] X
2 2 3 3
Y =B+ BiXi+ BoXo + BoXi + BiXaXy + PBsX; + PeXi + B X,

n’ﬁm 10/39



FEANX 2026(V1.1) Analysis Enhancement FEANX 2026(v1.1) Release Note

1.1 Optimization Options

Approximate Model Post Processing

| Generate Optimization Model x|
|| Gotinization Resit summary
Response Surface &3 Optimization Case | 4 Stage Excavation_Case v ‘
Optimization Case 4Stage Excavation_Casel (] Show Sampling Point | | Design Variable | Initial Value | Lower Boundl Upper Eloundl Candidate 1 | Candidate 2 | Candidate 3 | User Defined |
— NPUT
g :‘5 Setting Lol 2360603 Y
sx indfi 2370003 @ .
Audsy Landfil phi e = 0003dAh0000  1520.0000 24008500 Lf”‘i:ﬁ””"c"" ?&.0 127?(? 3:;? 3:;5 332:00 33284: 2;9000
Auis 2 Node Sensor-1_15515_C . e o an - - -
= Design Vaniables - 4 0000 ‘Sediment Layer E 5.00e+03 3.50e+03 | 6.50e+03 6.50e+03 6.50e+03 6.50e+03 6.50e+03
Landfil E [ L 0.0030 Sediment Layer phi 30.00 21.00 39.00 38.98 39.00 38.98 38.98
1400 000000 2 o Sediment Layer C 0.00 0.00 10.00 9.99 10.00 9.99 9.99
Landil phi [} E . Weathered Soil E 3.00e+04 2.10e+04 3.90e+04 3.90e+04 390e+04 390e+04 3.90e+04
17500000 - 3 00030 Weathered Soil phi 30.00 21.00 39.00 38.93 38.99 38.96 38.93
Landil C v & Weathered Soil C 16.00 11.20 2080 2078 20.80 2079 2078
2100000 u Langil £ Weathered Rock E 5.00e+04 420e+04 | 7.80e+04 7.80e+04 7.80e+04 7.80e+04 7.80e+04
Sediment Layer E W @ Weathered Rock phi 33.00 23.00 42.90 4287 42.89 42.87 42.87
3500.000000 o Weathered Rock C 30.00 21.00 39.00 36.48 38.88 37.76 3648
Sediment Layer .. W z B O UTP UT(Approx. Value / Analyzed Value }
21.000000 Z o 000 220000 265000 31.0000 Objective Change (%) | 0.0000 -30.8600 -30.8100 -30.8300 -20.9423 | -24.8383
Sediment LayerC B o 7 Node Sensor-1_15496_| -0.0005 -0.0004 -0.0004 -0.0004 -0.0004 | -0.0004
0.000000 ki o Node Sensor-1_15497_| -0.0008 -0.0006 -0.0005 -0.0006 -0.0006 | -0.0007
‘ Weathered Sl E B = L ‘ Node Sensor-1_15498_| -0.0010 -0.0008 -0.0008 -0.0008 -0.0008 | -0.0009
21000.000000 H Node Sensor-1_15409_| -0.0012 -0.0011 -0.0011 -0.0011 -0.0011 | 0.0011
| Weathered Soil .. W H Node Sensor-1_15500_| -0.0015 -0.0013 0.0013 0.0013 0.0013 | 0.0013
‘ 21.000000 & 2 Node Sensor-1_15501_| -0.0017 -0.0015 -0.0015 -0.0015 -0.0016 | -0.0016
| Weathered Soil C B Node Sensor-1_15502_| -0.0020 -0.0018 -0.0018 -0.0018 -0.0018 | -0.0018
I 11.200000 Landgy Landfil phi Node Sensor-1_15503_| -0.0023 -0.0020 -0.0020 -0.0020 -0.0020 | 0.0021
| Weathered Roc. B E | Node Sensor-1_15506_| -0.0026 -0.0023 -0.0023 -0.0023 -0.0023 | -0.0024
Close | Node Sensor-1_15504_| -0.0028 -0.0025 -0.0025 -0.0025 -0.0025 | -0.0025
Node Sensor-1_15505_| -0.0032 -0.0028 -0.0028 -0.0028 -0.0028 | -0.0029
| Node Sensor-1_15512_| -0.0034 -0.0030 -0.0030 -0.0030 -0.0030 | -0.0030
Node Sensor-1_15613_| -0.0037 -0.0032 0.0032 -0.0032 -0.0032 | 0.0033
. | Node Sensor-1_15514_| -0.0038 -0.0033 -0.0033 -0.0033 -0.0033 | -0.0034
[ApprOX|mate Model Sha pe] | Node Sensor-1_15507_| -0.0039 -0.0034 -0.0034 -0.0034 -0.0034 | -0.0035
| Node Sensor-1_15508_| -0.0040 -0.0034 -0.0034 -0.0034 -0.0034 | -0.0035
: Node Sensor-1_15509_| -0.0040 -0.0034 -0.0034 -0.0034 -0.0034 | -0.0035
| Node Sensor-1_15510_| -0.0038 -0.0033 -0.0033 -0.0033 -0.0033 | -0.0034
Nnda Qancnr-1 15811 -nnnaa -nnnat -nnna -nnnat -nnna1 -nnnap
| Check User Define | Calc, Approx. value
|
Generate Model
Object | User Defined - Model File Path L_OT_swx_3_re_Optimized.gts .., Generate Mode! OK

[Optimization Results Summary]
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FEANX 2026(v1.1) Analysis Enhancement

1.2 NX Interact - Automated Soil Structure Interaction between FEA NX and CIVIL NX

= Detailed soil-structure interaction (SSI) studies have become essential for stability assessments of critical and heavy structures, such as high-rise buildings,
historic structures, and bridges. These studies require seamless interoperability between structural and geotechnical software.
= The NX Interact feature provides full interoperability between FEA NX and CIVIL NX/GEN NX. Load combination reactions from CIVIL NX/GEN NX can be imported
into FEA NX along with the structural model. A soil continuum is then generated in FEA NX, the required analyses are performed, and the resulting spring data can

be exported back to CIVIL NX/GEN NX for further studies (iteration).

FEANX 2026(v1.1) Release

= The number of iterations can be specified, and NX Interact automatically runs the analyses, exports loads to FEA NX, and imports the updated soil springs into

CIVIL NX/GEN NX, streamlining the iterative process

Note

SSl Iterative Analysis

Reactions

Structure Modeled
along with Soil
Continuum

Force-Displacement
Curves

Tools > Options > NX Interact

Connect FEA NX model

with CIVIL NX
NX INTERACT X
Civil NX APT Settings
L L L L L L L L LR LY
| & Base URL https: {{moa-engineers. midasit.com: 443/ dvil 0
.
= MAPI-Key EMMFTX 113In0. 137899f22b65f0afT7b 7e 2bboebcd 20427604 76 3bb 044087709224 1e8ebd 20 5
| wassssmnmsm .
Status NX INTERACT connected successfully
AN NN NN SN NN NSNS NSNS NSNS NSNS NESNENNENENNENNENEENEEEEEEEEEEEEA
o Interact Settings =
.
. .
: Mumber of Iteration 1 ([ save All Tterations Analysis H
y

=2 MY INTERACT connected successfully

Specify number of Iterations

for Analysis

Close

[NX Interact Function Window]
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FEANX 2026(v1.1) pre/Post Analysis Enhancement FEANX 2026(v1.1) Release Note

2.1 Wave Absorbent Surface for Sloshing Fluid Medium

» A wave-absorbent fluid boundary has been introduced as an additional boundary element for the sloshing fluid medium.
» In the case of Dam-Reservoir interaction during a seismic event, this element can be assigned at the far end of the reservoir. This can result in the simulation of the
infinite reservoir by blocking and absorbing the reflection of waves.

» This is essentially the Sommerfeld radiation condition, ensuring outgoing waves don't reflect into the domain.

Mesh > Prop./Csys./Func. > Property > Create : Other > Fluid Boundary > Wave Absorber Surface

In the case of an infinite boundary, an absorbing boundary, or under the Sommerfeld radiation condition, the pressure boundary

condition is defined through attenuation and loss, as expressed below:

_n.v‘p—i@

= —+
c,(l+e) ot pip

» Ci: Wave speed of interest
« ar: Wave reflection coefficient

* BI: Wave spreading/attenuation loss

| Create/Modify Other Property X . .
= i * Outgoing Wave Speed: Enter the wave speed of interest. For
Point Spring D 1 Name  Other Property Color l:l | | .l . e .
L Spring . the outer condition consisting only of the Sloshing element, you
Rigid Link .
Type Line e | . . oy
Snel e fce can enter the Sommerfeld radiation condition as the Sqgrt(g*H).
User Supplied Behavior for Shell Interface Fluid Boundary Type Wave Absorber Surface -
ile Ti - | . .« o . .
?ﬁé i 980665  mjsec? * Wave Reflection Coefficient: Enter the amplitude ratio of the
------------------------------------------- .
Free Field g Outgoing Wave Speed 13.28 m/fsec® . P .
Seepage Cut Off . . 5 : - wave reflected from the other media boundary. If it is 1 with a
Wave Reflection Coeff. o
Spreading Lass Term 0 im = . value of 0~1, it means full reflection.
* Spreading Loss Term: Enter the loss value in which the wave
spreads in the sloshing medium and the energy decreases.

nm[ﬁ 13/39



FEANX 2026(v1.1) pre/Post Analysis Enhancement FEANX 2026(v1.1) Release Note

2.1 Wave Absorbent Surface for Sloshing Fluid Medium

Fluid Structure Interaction in the Dam-Reservoir System during an earthquake event could be as follows,

[Sommerfeld Radiation/Waver [Free Surface Boundary]
Absorber Boundary]
x X
D 6 Name Sommerfeldradaton  Color | | v S T — [T
iy | e -~ [FSI boundary]
G o g 5.80665 mfsec? g Wave Speed 0
Outgoing Wave Speed 1329 mjsec 1 i 0 B

Wave Reflection Coeff. 0 Spreading Loss Term 0t

Spreading Loss Term 0 im

J gH=9.8*18 H:18m
e
I
] [ ] n 7 f
/ x m
D 9 Neme Ground-Wiater cor [ |~ E i E f
SRR a5 et [Sommerfeld Radiation/Waver Absorber Boundary]
| pescpmes ———"" Inthe case of Ground-Fluid Interaction, enter the outgoing wave
Ariig o Tim o speed as 1480 m/s (usually in pure matter — 20 deg atmosphere)
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FEANX 2026(v1.1) pre/Post Analysis Enhancement

2.2 Addition of Normal Stiffness vs Depth for Pile Interface

FEANX 2026(v1.1) Release Note

Now, defining Normal Stiffness Modulus vs. Depth for the Pile Interface is simpler. Users can directly input the global pile depth and corresponding Normal Stiffness

Modulus. Previously, individual pile interfaces for each layer were required. This update offers two methods for defining Nomal Stiffness of the Pile Interface:

1. Direct definition of Normal Stiffness Modulus for the entire pile. 2. Normal Stiffness Modulus vs. Depth.

Matena

Model Type Pile ~

General  Thermal

Ultimate Shear Force 100 kMjm2
Shear Stiffness Modulus{Kt) 50000 kpjms
[] shear Resistance

Value PR setting Function PR setting

B consider Elastic Zone

[Pile Interface Definition Window]

Mesh > Prop./Csys./Func. > Material > Interface and Pile > Pile

D 1 Mame Interface Color I:I v

Mormal Stiffness Function Setting >

Global Height of the Pile

AN EEEEEEEEE SRR L
Height Normal Resistance
A {m) Modulus (kM/m=)
: 5.00 - 100000.00
. 10,00 120000.00
: 15.00 150000,00
+

[Normal Stiffness vs Depth]

Cancel
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FEANX 2026(v1.1) pre/Post Analysis Enhancement

2.3 Automatic Update of Interface Parameters

FEANX 2026(v1.1) Release Note

»  When creating interface elements using the wizard, a new feature has been added so that interface parameters are automatically updated whenever the material

properties of adjacent elements are modified.

» However, for interface properties created in versions prior to 2026v1.1, the interface properties must be regenerated through the Interface Wizard in order for the

auto-update function to be activated

Line  Shel  Plane

Element ID 251
Method

Type  From Element Boundary e

Parameters

[E| Selected 250 Object(s) ]

Property Parameters 2%s=ssszsssssssn '
= Q) wizard

Register Interface Mesh Set Separately

(") Manual Input

B Create Other Element  Rigid Link w
Property
2 HE:
Mesh Set | Plane Interface " |

G &2 oK Cancel Apply

[Interface Elements Creation]

Mesh > Prop./Csys./Func. > Material > Interface and Pile > Interface

| Material
D 2 MName  :rface Material(Wizard) Color -
Meodel Type Interface i

General Seepage  Thermal

Interface Monlinearities Coulomb Friction

Structural Parameters

Mormal Stiffness Modulus(kn) 2115384.62

Shear Stiffness Modulus(Kt) 192307.692
Cohesion(C) 30
Frictional Angle(®) 36

Dilatancy Angle(W) V]
Tensile Strength

[JMormal stiffness in Tension Part

Mode-II Model
Brittle

Constant Shear Retention
[ Multiinear Hardening

Multilinear Function for Cohesion Hardening

Multilinear Function for Friction Angle Hardening

[Interface Material]

ki m=
ki fm2
kM m2

[ded]

[Interface Wizard Calculation Method]

= Normal Stiffness Modulus Kn= Eoed,| / tv

= Shear Stiffness Modulus Kt= Gi / tv

= Cohesion of Interface Ci = R x Csoill

Where, Eoed,l = 2 x Gi x (1 - vi)/(1 -2 x vi)

» vi= Poisson’s ratio for the interface = 0.45(The
interface simulates incompressible frictional behavior.
To prevent numerical errors, a fixed value of 0.45 is
used for automatic calculation.)

 tv= Virtual thickness(Typically in the range of 0.01-
0.1; smaller values are recommended when the
stiffness difference between adjacent elements is
large.)

» Gi= R*2 x Gsoil (Gsoil = E/2(1+vsail)), R= Strength

Reduction Factor

MibAS
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FEANX 2026(v1.1) pre/Post Analysis Enhancement

2.4 Enhancement in Virtual Beam Generation

FEANX 2026(v1.1) Release Note

= Previously, a virtual beam was created as a straight line connecting two random points, but the function has been improved so that you can select a virtual beam
by selecting a line or wire. As a result, the forces such as Bending Moment, Shear Force and Axial Force of the virtual beam can be calculated according to the

diameter of the pipe in a cross-section such as a pipe.

= Previously, the size of the virtual beam was forcibly determined internally at intervals of 1 meter, but it has been changed so that users can directly input the size

= |t has also been improved to provide table information for virtual elements so that users can change the Beta Angle value to suit their purpose.

or spacing.
Mesh >Element > Create > Other > Virtual Beam
Elernent Create/Delete *
1D D 30 Other  Delete
Virtual Beam R
Object
Type  Mesh Set w
= Select Mesh Set ]
Method
Target Edge H Select Edgels)
Start Point Bl  selectroint
O size () Division 1 m
B search in All Range
Orientation (Element Z-Axis)
Beta Angle: 90 [deg] +
Property
2 =l
Mesh Set |'l.|'irb_|a| Beam e |
B & CK Cancel

= Type: Select Elements or Mesh Set.

Virtual Beam

Mesh set(shell/solid) |

Plane for calculating
local direction force
sum

[Check Option]

Target Edge: Select the line or wire to create the virtual beam.
Start Point: Select the starting point at which you want to create the virtual beam.

Size/Division: Specifies the element size or division interval of the virtual beam.

Search in All Range: Specifies the method for the elements that can be used as a reference when
creating a virtual beam. It is calculated based on the history of the elements across the cross-
section drawn in the normal direction of the virtual beam that selects the entire number, and if
unchecked, it is calculated based on the history of adjacent elements. For example, if you set the
virtual beam in the shape of the diameter of the pipe in the pipe section, you must uncheck it, and if

the virtual beam is located only in the center of the pipe, you must check the corresponding option.

Virtual Beam

Mesh set(shell/solid) |

Plane for calculating
local direction force

[Uncheck Option]

MibAS
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FEANX 2026(v1.1) pre/Post Analysis Enhancement

2.5 Stagewise Relative Displacement

» Stage-by-stage relative displacement results can now be output based on user-selected mesh sets for each construction stage.
= With the result-combination function, users can quickly review and output results without the need to manually generate data for dozens or even hundreds of

construction stages.

FEANX 2026(v1.1) Release Note

» For example, this function can be much helpful in determining the displacement of the ‘tunnel lining only’ rather than finding the displacement of the tunnel walls
nodes (common nodes of the tunnel lining) which may include the displacements that were present before the activation of the tunnel lining elements such as

relaxation or volume loss.

Result > Advanced > Others > Stagewise Relative Displacement

Item
Elﬂ Simple Circular Tunnel_SWR_C5
o 2
s
- S S L:_I 53
Stagewise Relative Displacement X @ 53- 51
@' 53-52
Analysis Set s v [_j..@' 54
Unselected Part(s) Selected Part(s) @ i ) ;;_
Default Mesh Set Shell-002 IQT
Excavation-001 Shell-003 m-Ef 54-53
Excavation-010 Shell-004 =.
Excavation-009 Shell-005 5 @ %
Excavation-008 Shell-006 @ 55-51
Excavation-007 Shell-007 - 55-52
Excavation-006 #* | shell-008 =
Excavation-005 Shell-009 w-f2f 55-53
Excavation-004 < | |Shel-010 @‘ 55.-54
Excavation-003 Shell-001
Excavation-002 L4 B@ 56
main soil A 56 - 51
Interface-001 E @ S6- 52
Interface-002 "@T
Interface-003 &2 56 - 53
Interface-004
Interface-005 @T 56 - 54
@' 56 - 55
oK Cancel [—j--@ ST
B J B S-S
@' 57-52
@' 57-53
@' 57-54
@' 57-55
@' 57-56
=& s8
@' 58 - 51
a2t s8-52

D

-
[Total Displacement of the Tunnel including the Displacement

[Total Di"S‘bIacement of the Tunnel Lining only using Stagewise

\Q) 0.7%
+0.05114

0.3%
+0.05061

0.5%:

DISPLACEMENT
TOTAL T, mm

+3.08464
0.8%
+2.8409
2,55
4250727
2.2%
4235358
in: 3,9%

9%
+2.10990
=

2 A%
+1.86621
14, 7%
+1.62253
B.8%
Max: 2,87 O;r1.3?884
3

that occurred in previous stages] oseuacemenr

TOTALT, mm

+0.05644
2%

+0.05591
20.7%

+0.05535
21.5%

= r0.05485
21.0%

Min: 0,05

0%
+0.05432
16.5%

[, L b

+0.05379

I 4.0%
J +0.05326

3.3%
— Max: 0.06 +0.05273

, ) 4 1.7%
\ +0,05220

| 0.7%
J +0.05167

5%
+0.05003

Relative Displacements]

MibAS
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FEANX 2026(Vv1.1) Pre/Post Analysis Enhancement

2.6 Structural Design of Elements via CIVIL NX/GEN NX (SAR Format)

= The 'SAR’ (Standard Analysis Result) format can link the Analysis tool like FEA NX with the Structural Design tools like ‘CIVIL NX' & GEN NX'. This way, we can how
export the model file along with the results such as Bending Moments, Shear Forces, and Axial forces obtained from FEA NX to Civil NX/GEN NX for detailed

structural design.

= This format can only support Truss, beam, Plane Stress, Shell, and Gauging Shell elements.

FEANX 2026(v1.1) Release Note

1. Run the required analysis in FEA NX

Export SAR File (for Structural Design) X

Selected Elements 561t0570

Truss, Beam, Plane Stress, Shell, and Gauging

FEA NX ICON > Export > Export SAR File (for Structural Design)

3.3%
2.2%
2.2%

5.6%
20.0%
4.4%
7.8%
7.8%
20.0%
3.3%
6.7%

16,7%

2. Check the Results needed for

Structural Design

red Sheet Pile Wall: 1st Excavation-SRM:INCR =47 (FOS=4.0|
red sheet Pl Wall:2nd Excavation:INCR=1 (LOAD=1.000)
R=1

oK Cancel

4. Select the Stage/Step for
Result Export

5. Import the Results into
CIVIL NX/GEN NX via 'SAR’

BEAM FORCE

BENDING MMNT ¥ , kn*m
+67.93038

~ 1s3.75075

- +39.02210

12546347

:+11.30453

25381

~17.01245

" 3117109

:45‘32972

5948837

- 7364700

;azansm

-101.96426

3. Export the Model from FEA NX to
CIVIL NX/GEN NX via .mxt format

Bk
Code : Ewopde? 205 Recommended)  nt: W1 e - = =
Sy O
Osecton Ho: 561 & Pint & Priw Al 30] Close [ Sawe
(=0 Secion

1. Design Information

] Camnect Mol viev
SeectAl  Unssiect Al
Goaphc... | Summary...

Dot E:ugs srclPotch Res 370 deveiopn

s Shaet i wall| 400000 | | | OK |
3| I [voooo[azo00] awoson | w | oK
70000 | [0.0000]a0000] adosoa | 1 | oK
3 Sheet pie wail 400000 | 1 | 0K
3| I [1:0000]0.2000] #0000 [ w | o
0009 | [0.0000[o.0000| smwomn | 4 | o |

e

-
2. Section Diagram
. - .
g ———| | bl ———
= = g =
— — —
. S — J———
st s

3. Bending Moment Capacity

6. Select the Code and perform Structural

Design in CIVIL NX/GEN NX

MibAS

19/39



FEANX 2026(Vv1.1) Pre/Post Analysis Enhancement

2.7 Report Options: New Tunnel Analysis Report Type

» 2D/3D crown displacement and internal displacement results are now available.

FEANX 2026(v1.1) Release Note

» For 3D internal displacement calculations, results can be provided based on both the ‘Global Coordinate’ system and the ‘Section Coordinate (Shortest Distance)’

system, enabling more accurate evaluation of actual deformation influenced by curvature.

Tools > Export > Generate Report

Displace

[Tunnel Analysis Report — 3D Internal

ment]

‘[ Generate Report x
| Report TYpE  1ynnel Analysis Report ~ S ¢
Qutput Items
Stress Result <
Model Image  Result Image Seepage Report Title Generate Report-1
Name Reference Case 5 ~|... 7 ?
O Displacement(20) o Displacement(30) D Output Data ? ?
() Force result () Adjacent Structure ] Applied Material Properties
0 FIn [ ]Mode! Image
| Range of Influence [Jtead o——@®
i B Step: Result
| 0—9
Name
| B initial ground:INCR=1 (LOAD=1.000)
| B s1INCR=1(L0AD=1.000) 9—9
| B s2:INCR=2 (LOAD=1.000) Force result
0—9
| B s3:NCR=1(LOAD=1.000) H AdJacent Structure
| B s54:NCR=1(LOAD=1.000) - []range of Influence
= E |:| Seepage Result \
| :
: Water Drawdow, \
| O Crown Settment o Spring Line EF\:\.\- (I'Qu:n\;t:v\n ! !
—
| Left Wall [(rail Track i \
™ Selected 306 Object(s) T \
StartNode | & Mode [20] Selected g \
Right wall .

_ [Global Coordinate T
™ Selected 306 Object(s) —,
StartNode [ 1] Node [47] Selected ] System] —,

SN NN NN NN NN NNNN NN NN NN NNEEE
= Calc. Method "
S otetstsa00od Slobs CoprasrtiaTx ST o clobal Coordsys N
= = ¥ H
Add Item Edit Item Delete Item Section CoordSys (AL) T
—
—x
—

[Section Coordinate
System] (Shortest
Distance Basis)

MIDAS ‘ ELLEEr

6 SHMLHUD
» HE Y YS9 BHED)
=R )

o}

[ EETT L I -14.6398

[ AT EEY 168013

i, LES B8+

Invzey 156791

[3D Displacement Result Graph]
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FEANX 2026(Vv1.1) Pre/Post Analysis Enhancement

2.8 Report Options: Improved Orbit Review Functionality

Improved Algorithm for Railway Track Evaluation

= [Previous] In 3D track evaluation, the process was carried out sequentially from the starting nodes of Rail 1 and Rail 2.
[Improved] The calculation method has been updated to use the rail with the greater number of nodes as the reference, finding corresponding nodes based on

the shortest orthogonal distance.

FEANX 2026(v1.1) Release Note

Tools > Export > Generate Report
Generate Report X
ReportType petaining Wall Analysis Report ~
Output Items
StressResult Seepage Result Raill Track Report Title Generate Report-23
Name Reference Case (3 L2 I
[ Rail Track Management Criteria ] [Joutput Data
D Applied Material Properties
8 Step @ Result i~ []Model Image
i [JLoad
Name o[ ]Result Image
@ initial ground:INCR =1 {LOAD=1.000) £ []5tress Result
B sLINCR=1(L0AD=1.000) i []Depth result
B 52:INCR=2 (LOAD=1.000) [ stage result
—Rbiirponniip e | || [ [ [Il/2PE050otEoto00000000064d000000000000000000000000C »
i = =1, - .
B s+INCR=1{0AD=1.000) Rall 1
B s5:INCR=1{L0AD=1.000)
B ss:NCR=1(L0AD=1.000) w Selected 51 Object(s)
B s7:INCR=1{LOAD=1.000) :
STTEEEEEEEEEEEEEEEEEEEEEEEE { .
Rl - | I StartMode w'|  Node [47] Selected
7 Selected 51 Objects) :
"
.
= StartNode | Node [47] Selected . p
: : Rail 2
= Ral2 :
| (M Seleced 51 Ot : o Selected 51 Object(s)
.
L inese HE
. .
............................. : StartNode (M|  Node [28] Selected |
.
Add Item Edit Item Delete Item
Reports S AR A RN AR ANANNAANASASSASNASNESAEEEEAEEEEEE RN AT
Report Title Report Type Reference Case Delete Repart
Export Report
OutputLocation  E:\Bugs and Patch files\v370 developmetn testing|Models\Stagewise relative disp|
& 0% Abort Exporting Close
[Rail Track Definitions]

[Existing]

177

[Improved Track Node Matching Algorithm]

[Improved]
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FEANX 2026(v1.1) pre/Post Analysis Enhancement FEANX 2026(v1.1) Release Note

2.9 Improved Application of Observation-point Images and Type Verification

*  When outputting Model View/Result View, the observation point can be adjusted to generate images.
+ Image viewpoints can be set separately for the overall model and for individual key structures, allowing resolution adjustments as needed.

item can be applied

Tools > Export > Generate Report [Improved] Viewpoint for each output

Item D | MIDAS ‘ Zaolo|x| | | MIDAS ‘ Amoo|x|
‘\E\‘ E:\Bugs and Patch files\w370 develep.. 5. 2m ololx| 5. 2k ojojx|
#=Cs Coondinate Systom s s s » Beam_FX

s User View Point-1

I 2
r i

P Werk Plang. v nueaa . E

“3_) Datum ResultImage  Stress Result Seepage Result RalT ¢ * i i
L/E Material I e TR ‘
--HE Property Title

Result TOTAL TRAMNSLATION (V) ~

|’ - - 15-SB5 [

‘:5% Mesh Contrel

145 . = )
-/ @ Geometry = LIS E PRI
i..ggd Bedding Plane  Result Type Displacements w = [ = [ !
E-E EXpDrt Shape L L - s 1 k= e ——
E— 16-S _

Add Ttem Edit Item Delete Item

[Improved Image Capture —viewpoint
Customization]

F@ Mesh E : = B
: cs = :
g Contact D@Ei initial ground = ﬂm - ; ;ﬂ‘
- Element Paran | || []= st - - ! ‘ ! !
i = L L P b s
Yo d Hinge | [ ] Ei 52 p——— — — — [EXIStIng] - ‘ TE
..... = 53  m——] 5 i —
..... Ei 54 ‘Bezmjx s 15585
..... = 55 e o
..... I:'a 55 = H ', @
..... I:'a 57 = %5 T 215 B6 Raker
----- Di L i & ree—— = ——
..... Ei 59 e = e = M” : ; "H"
----- = 510 : — : i = HE
----- = su fi i H : I
T R R = = zs 2
* @ change View Point ) = ==
™ - . . L
= View Point User View Point-1 ! I 85 T 6586 [
- ..E.] -S-EI-E-c Ee.d -h;e-sln.l ?5 E{(;) --------------------- 7 g H = i
= == %S
Diefault Mesh Set = L=
3 i
— 205 — 21-5 B6 Raker
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FEANX 2026(v1.1) pre/Post Analysis Enhancement FEANX 2026(v1.1) Release Note

2.10 Addition of a New Double I-Section Property

A new cross-section property, a double | beam with plates on top and below the two H-beams is added for 1D elements.

Mesh > Prop./Csys/Func. > Property > 1D > Section

F B
| Section Template >
Double- w
- B - Standard MNone ~
I af —T—— cl : tf Section User Defined W
[ tw
H| I - H 300 mm
i. & f 1 B 300 mm
- = I IHP tw 10 mm
La d - tf 10 mm
Bp  Hp: Plate thickness (Hp = 0)
* Bp: Plate width (Bp = 0)
Plate Data .
» d: Distance between H-beam flanges (B =< d = Bp)
Hp 0 mm
Bp 500 mm
: = ! d 400 mm
;—e‘f

Offset Center-Center w Cancel
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2.11 Fixed Geometry Set for ‘Intersect’ Function

FEANX 2026(v1.1) Release Note

When curves are intersected using the Intersect function, each line is registered in its own geometry set if the ‘Remain in Own Set’ option is enabled.

2.12 Enhancement in Load Table Import

In FEA NX, frequently used load types can be defined and imported from Excel files or exported after definition. Previously, when load names were too long,
duplication occurred, and the loads could not be retrieved correctly. This issue has been resolved by increasing the allowable string length

Geometry > Point & Curve > Intersect

Intersect *

3D

[El Select Curve(s) ]

Geometry Set

Geometry Set-1 ~ |

G DEI OK Cancel

Intersect *

3D

[E Select Curve(s) ]

ﬂ Remain in its own set

Geomeftry Set

Geometry Set-1 V|

G l:lgl oK Cancel

Static/Slope Analysis > Load > Table > Load Table
Import

|2 Function

- History Output Probe
-[¥€§ Boundary Condition
M€k Static Load

[Iif Load Set-1 1
e-Mif. Cla 2
-4 Force

@4 Eitl X= 1.0(DC+DW+ES)+1.06G+1.0IC

W4 BT Y= 1.0(DC~DW~ES)+1.06Q+1.0IC

<l Ext2 X= 1.0(DC+DW+ES)+0.5(LL+IM+TR+BR+PL+NS] +1.06Q+1.0IC

[P Eit2 Y=1.0(DC+DW+ES)+0.5(LL+IM+TR+BR=PL+NS)+1.0EQ+1.0IC

[Vl B3 C1 = 1.0(DC~DW=ES)=1(LL=IM=TR=BR=PL+N5)+1.0/C=1.4DR
|7,é Ext3 C2 = 1.0(DC+DW+ES)+1(LL+IM+TR+BR+PL+NS}+1.0/C+1.4DR

24 Fla = 1.5(DC+DW+ES)+1.75(LL+IM+TR+BR=PL+NS)+1.2TU+1.0TG+1.251C
o4 Fib = 1.25(DC-DW+ES)+1.35(LL+IM=TR+BR+PL+NS)+1.2TU+1.0TG+1.0IC
F,& F2 = 1.25(DC+DW+ES)+1.35(LL+IM+TR+BR=+PL+NS)+1.2TU+1.0TG+1.0IC
- F3 = 1.5(DC+DW+ES)+1.0WS+1.2TU+1.0TG+1.0IC

¥4 F4 = 1.5(DC+DW+ES)+1.2TU+1.0TG+1.0IC

5(DC+DW+ES)+1.35(LL+IM+TR+BR+PL+NS)+1.0WS+1.0WL+1.2TU+1

~[¥€B Dynamic Load

s Thermal Load

[Z&E Response Spectrum Load
AR Combined Loadsets

& Stage Set

4eB Function

-4 History Output Probe
¥ <6 Boundary Condition
-l Static Load

- Load Set-1 1
=-Ff Cla 2

=M. Force
(.4 Ext! X= 1.0(DC+DW-+ES)+1.0EQ+1.0IC
i Wl.4 Extl Y= 1.0(DC+DW-+ES)+1.0EQ+1.0IC
L4 Ext2 X= 1.0(DC+DW+ES)+0.5(LL+/M=TR+BR=PL+NS)+1.0EQ+1.0IC
1[4 Ext2 Y=1.0(DC+DW-ES)=0.5(LL+IM=TR+BR=PL+NS)+1.0EQ+1.0IC
| .4 Ext3 C1 = 1.0(DC+DW=ES)+1(LL+IM+TR+BR+PL+NS)+1.0IC+1.4DR
LWL Ext3 C2 = 1.0(DC+DW+ES)+1(LL+IM+TR+BR+PL+N5)+1.0IC+1.4DR
L.[¥l.4 Fla = 1.5(DC+DW+ES)+1.75(LL+IM=TR+BR+PL+N5)+1.2TU+1.0TG+1.25IC
o [¥lad F1b = 1.25(DC+DW=ES)+1.35(LL+IM=TR+BR+PL+N5)+1.2TU+1.0TG+1.0IC
¥4 F2 = 1.25(DC+DW=+ES)+1.35(LL+IM+TR+BR+PL+N5)+1.2TU+1.0TG+1.0IC
¥4 F3 = 1.5(DC+DW+ES)+1.0WS+1.2TU+1.0TG+1.0IC
([P F4 = 1.5(DC+DW+ES)+1.2TU+1.0TG+1.0IC
: (PR FS = 1.25(DC+DW-+ES)+1.35(LL+IM+TR+BR+PL+NS)+1.0WS+1.0WL+1.2TU+1.0TG+1.0IC
[¥/€8 Dynamic Load
[¥§H Thermal Load
[V §E Response Spectrum Load
) Combined Loadsets
ol Stage Set
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2.13 Enhancement of Sweep-Ortho Function

= Added option to maintain the orthogonal angle of guidelines when extracting or moving geometric sweeps

FEANX 2026(v1.1) Release Note

Geometry > Protrude > Sweep, Geometry > Transform > Sweep-Translate

— —
Protrude >
/
Extrude Revolve Loft — Sweep //
/
ol Target Selected
[E Guide Selectd ] [EX|st|ng]
[(J5cale 1
— —
L BMekesoid Transform

E B Keep Angle E
a Qrtho

Clcontact

Geometry Set | SEhnlSigEe=e

E @ 2 oK (O Offsets  (ORatios (0~1) € Division
E
SEEEEEEEEEEEEEEEA \
[Sweep] : @kespange G
h““[‘lr‘fﬁ::""" <
[Existing]
) contact -
H Select a Sweep Basis Point
"
Geometry Set | SEsnEgEe el e | —c
== & EI?I 0K Cancel

Rotate Miror Scale  Sweep-Translate

od 1 Shapes Selected

[E a Guide Curve Selected

|:] Reverse Curve Direction

[Sweep - Translate]

[Improved]

[Improved]
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2.14 Excel Compatibility (Copy & Paste) in Train Dynamic Load Table

The method of inputting user-defined train moving load has been improved for direct input in a table format or by copy & paste from excel sheet.

2.15 Enhancement in Selection of Function Data for Modification

Until FEA NX 2025v1.1, editing Function data required navigating to the Analysis Workstree. Starting from FEA NX 2026v1.2, you can simply click on existing data (e.g.,
Load, Material, etc.) to view or modify the linked function directly

Dynamic Analysis > Load > Train Dynamic Load Table Function Linked to the Existing Data
Train Dynamic Load Table x|
| Pressure x
| Ub_]ECt :llllllllllllllllllllllllllllllllllllllll.
= Select Object(s) | | 4] mno | Length(mm) | Force (kn) : Edge Face  Axisymmetric
| o 1 0.00 22008 I
1 =l b Mame Pressure-1
StartNode | [E8] Select a Node . 2 1.85 200 | &
] 3 1.85 2204 | = Object
End Mode H Select a Node 1 p 279 2200 ’ Type | 3D Hlement Face v !--t;;-df;F--;---.....................................;(.:
k| : . H Sreate/Modify Function
: 5 1.85 22000 | - L H
MName Mugunghwa Train, 2 die = s 1.85 2200 ' [E Selected 100 Object(s) ] £ Soatal pon-speti .
- = | e— - L] L ]
| . L 7 4,58 22000 4 Direction £ Name  Load function (Space) Ref.CSys  GlobalRectangular ~  IndependentVar. X ~ b4
Train Type Mugunghwa Train, 2 ~ & [ I 0 s .
a 3 1.85 22008 .
] 5 1.85 2200 | & Type | Normal ~ f x | e 1o ® 1 .
Mumber of Wheels 40 | § = g : H ) value
E 10 8.79 200 ¢ Ref, Coys Global Rectangular « 4 = 4 Jvoke Calcuiate
Train Velodty 0 mmjse = 11 1.85 22000 E 5 o Z B | 0 100 -
- . 12 1.85 2200 = — 0 0 Emp=e
Scaling . 13 5.09 100k Magnitude a - Er
L 181 al
© scale Factor i (4 | 14 2.30 2o . 8 unifermly Distributed Load - LT
: o 15 13.60 La0.t . Base Function  Load function (Spac \E. .F.@. : 3 - il
() Max. Value 0| |4 15 2.30 1200 = 15 3 S I
s - Ganma” &1
a 7 5.30 200 2 PorP1 1 kNjm? .
Time . 18 2.30 1200 : - '
: ' P2 0 kNjm? ¥
Start Time 0 o sec R s 13.80 120.( '
B — a 20 2.30 12000 . Pz 0 kNfm2 1 Scale Value Extrapolation  Closest Value v
. 21 5.30 1200 = T
Direction X v 3 2 2.30 o - fat Lljfetng ' o cod | gy
R ‘llll""""""""Mllllllll.
Dynamic Load Set | Dynamicload! | ...
Load Set | Load function ~ | <
l G &2 Show Graph... Cancel Apply
= =7 oK Cancel Apply
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2.16 Damping Constants in Elastic Link

» The function has been enhanced to allow input of a damping constant in the elastic links.
» The Linear Elastic link can now act as an attenuator, absorbing and dissipating energy in addition to its spring.

FEANX 2026(v1.1) Release Note

Mesh > Prop./Csys./Func. > Property > Create : Other > Elastic Link

[Existing]

Create/Modify Other Property X |
Point Spring D 1 MName  Other Property Color | v
Matrix Sﬁini
Rigid Link T Linear Elastic w
Embedded Axisymmetric Point ue=
Embedded Axisymmetric Line )

Interface [:] Hinge Property
Shell Interface A )
1]
User Supplied Behavior for Shell Interface *-Direction Spring Constant{Kx) Nfin
File Ti
I;Enig ¥-Direction Spring Constant{Ky) 0 Nfin
Fluid Boundary
Free Field Z-Direction Spring Constant(z) 0 Nfin
Seepage Cut Off
X-Direction Spring Constant{krx) 0 Nein/[rad]
¥-Direction Spring Constant(Kry) 0 Nein/[rad]
Z-Direction Spring Constant{krz) 0 Neinflrad]
Permeability Coeffident .
] for Seepage flow D insec
Thermal
Conductance 0wyl
Damping
Damping Ratio a
Cancel Apply

Create/Modify Other Property

Embedded Axisymmetric Pont

Embedded Axisymmetric Line

Interface

Sheld Interface

User Suppled Behavior for Shell Interface
PieTo

Infirste

Fluid Boundary

Free Field

| |saspage cutoff

[Improved] Damping constant

© 1 MName OtherProperty coor [

Type Linear Elastic

() Hinge Property

X-Drection Spring Constant{Xx) 0 Njm

Y-Direction Spring ConstantiKy) 0 Nm

2-Orrection Spring Constant(Xz) 0 Njm

X-Drection Spring Constant{krx) 0 Nm/frad)

¥-Drection Spring Constant{Kry) 0 Nm/ffrad]

Z-Direction Spring Constant({Krz) 0 Nm/fjrad)

B

Thermal Conductance I 0 wm

Damping Ratio ! _ 0

X-Orection Spring Constant(Cx) 0 N-sec/m E

¥-Drrection Spring Constant(Cy) 0 N-sec/m

2-Orrection Spring Constant(Cz) 0 N-sec/m

X-Orection Spring Constant(Crx) 0 Nmsec/frad] E

¥-Drection Spring Constant(Cry) 0 Nmsec/lrad] |

Z-Drection Spring Constant(Crz) 0 Nem-sec/rad)
(x| cance Apoly
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2.17 Radiation Condition

= A new function has been introduced to define radiation conditions based on the temperature difference between the ambient environment and the surface.
= Radiation condition can be assigned to nodes, lines (interfaces), and element faces within the model.
= This function accounts for heat transfer through electromagnetic radiation, where objects above absolute zero emit thermal energy.

Mesh >Element > Create > Other > Virtual Beam

Radiation *

Nodal Edge  Face

MName Radiation-2

Object = Time Function: Select Full time or Subcase time. Full Time considers the total analysis

Type 2D Element Edge w

(= e oo ] duration, while Subcase Time defines the function based on the construction stage duration.
Ambient Temperature = Emissivity: The ability of a material to emit thermal radiation compared to an ideal black

0 By value 1/ [T] L.

: body. It ranges from O to 1, where a black body has an emissivity of 1.
Base Function Mane e
© From Node = Absorptivity: Defines the fraction of incident radiant energy absorbed by a surface. It
'|J S i :'s‘. . . . . . .
saesthanh ranges from 0O to 1, with higher values indicating greater absorption.
Time Function 1 ~| B . . . . . .
- - = View Factor: Indicates the geometric relationship between two surfaces in terms of

© Global Time (_) Local Time (_) Age Time

- radiation exchange. It ranges from 0 to 1, where 1 represents full exposure and O represents
Emissivity 0.818 no eXposure.

Absorptivity 0.818

View Factor 1

Thermal Load v| s

B &
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2.18 Temperature-Dependent Unit Volume Weight

» A new function has been introduced to define unit volume weight as a function of temperature.
» This allows users to account for variations in material density under changing thermal conditions.

Mesh > Prop./Csys./Func. > Property > Function > General

Create/Modify Function x

Spatial Mon-spatial

Mame General Function Independent Var. Temperature -~ DependentVar. Unit Weight -
H E Equation
: Temperatur Unit Weight | §|  From 1 Tao 10 Inc 1
. e (e) {kh/m3) &
E )] E Value Calculate
H 20 249 =
: 100 24| =
: 115 24| = \
: 150 23.802 - e N
H 200 23.52 E z3.12 \
: 300 2316 3 | | \
L] u 1
: 400 2281 |% 2 e e
: | - ™
- 500 2259 o @ .
: 600 2238 3 |8 zzaz
: 700 22,174 |5 a
: 800 21.96 ¥ 2162 P
: 200 2175 M.
: 1000 21,54 = 2l.1z
. : 20 120 220 520 720 520 1120
: 1100 21.33 E Temperature {e]

1 Scale Value Extrapolation  Closest Value -

i QK Cancel
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2.19 Elastic Modulus Function: Addition of JSCE (2022) Standards

» The modulus of elasticity variation over time can now be defined based on JSCE (2022) provisions.

» The heat generation (exothermic) function over time has also been updated in accordance with JSCE (2022).
» The design strength formula has also been updated as per the JSCE 2022.

FEANX 2026(v1.1) Release Note

Elastic Modulus Function

Mame Elastic Modulus Function

Time
(day)

0.43481
0.5555
0.70968
0.90666
1.1583
1.4798
1.8906
2,4153
3.0858
3.9423
5.0365
6.4344
38,2204
10.502
13 417

Value

(NfinZ)

109.89
217.45
318
419.19
523.1
629,96
739.02
843,79
957.32
1062.4
1182
1254.3
1337.8
1411.8
1477 7

Mesh > Prop./Csys./Func. > Elastic Modulus Function

X
G RN EEEEEEEEEEEEEEEEEEER
Graph Type Tensile Strength  ~ Coile  Japan(JSCE2022) =
Equatiol"l :llllllllllammﬁaﬁlllllllll
Fram Ta 10 Inc. - [ x-axis Log Scale
Walue Calculate [ ¥-axis Log Scale
1R4040.0
17040.0
1e00.0
1500.0
1a0a.0
13040.0
1200.0
w1an.n
Hionn.o
-,- LI

©R0O.L

a.a

alue

&0
5.0

ana.a

ana.a

200.0

0.0

0.0

01400 2100 ZRO0 A500 4200 4300 5600 6300 FOO0 TFO0 AADD 100 BRAD LOS00
Time:  (chay)

1 Scale Value

o] [ ol

[ Design Strength

Code Japan(JSCE2022)

Compressive Strength

a 359 b

0.8698 Sf 0.37

tn 28 ~ | fiefn)

Tensile Strength

20903.172  Nfin?

Cement Water Ratio(C/W) 2
B Use Concrete Data
Cement Type Mormal portiand cement “

() = 0,208 =fH~ 0.667  [Nfmm~2]
Elastic Modulus
E(t) = 6300 =" 0.45  [MNfmm~2]
End Time 10000 day
Mum, of steps 43
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2.20 Heat Source Function as per JSCE-2022

* The heat source function has been updated in accordance with JSCE (2022) standards.
- A new C-type factor for blast furnace cement has been added (C-type cement density: 300-500 kg/m?2).

Mesh > Prop./Csys./Func. > Function > Heat Source Function
| Heat Source Function >
|
Graph Option
Marme  Heat Source Function E] ¥-axis Log Scale E] Y-axis Log Scale
Function
| Q) = Qint = [1-e~{+ = (t-t0)}] -
[ Maximize adiabatic temp. rise(Qint) :: »
az L
45 [T] an .
Reactive velodty coeffident(r) :: j"f
11076388905  1/sec i
a
Start of Heat Source (t0) 81—
26
0 sec o2 {
SN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE o 22 I_
: @ Use concret= Data ] . II
A . 16
: Code JAPAN(ISCE2002) ~ * 14 II
" 12
- . |
: Cement type Blast-furnace slago ~ = N ||
. - 3
Temperature 20 A :
A . 0
: Cementmntent Sclcl [kgarm.&ﬂ E 0 200004 Sa0404a4a ROO0040 1k 'I’r::h:ﬁ :'I.'I?I:B 1.6ak 1.H&E Ak 2.2a6 24wk 2. .EaE
" - Limee Ak
[ Redraw Graph ] QK Cancel Apply
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2.21 Steel Section DB Addition - Pacific (Sl) (AU/NZ Standards)

FEANX 2026(v1.1) Release Note

* A new steel section database for Pacific (SI) has been added. This includes H-beam sections based on Australian and New Zealand standards.

Mesh > Prop./Csys./Func. > Property > Cread: 1D > Section > H-Section

X

".Secﬁcm Templa.te X | Section Template
Bl E H-Section v Bl
i} )‘—4 C . ] C
. I tfl E Standard = I tf]_
E a | = AISC-ASTM(SI) A "
rl r2 F o rl r2
H tw o CISC-CSA(ST) H tw
CRRE-Tt
|
Ra Itfz :lllﬁklllllll v Itfz
E ’4 »| F B2 E |4—>( F
B2 2 B2
ri
ra
— —
Z o

Shape is invalid!

Offset Center-Center - Cancel Offset Center-Center e

tf1 Pacific(SI)

s Bfunnrnnnnn GpdA e apu s

X
ANEEEEE SN EEEEEEEEEEEEEEEEER
E H-5ection w
“Standard | Padific(sI) ~
H . Elastic
=Section AISC-ASTM(SI)
. BS
. BS-EN
| CISC-CSA(ST)
g CNS
: Bl GOST
: 15
' tw NI
. UNI-EN

2 0.01%6 m

ri 0 m

r2 0 m
Cancel
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2.22 Direct Acceleration Excitation

* A new Direct Acceleration function has been added for dynamic analysis.
* In the conventional ground acceleration method, only constrained nodes (typically at the base) are excited. With the Direct Acceleration option, acceleration can

now be applied to the entire model.

Dynamic Analysis > Load > Ground Acceleration )
_ Ground Acceleration *
Ground Acceleration x
Ground Acceleration
Ground Acceleration
Mame Ground Acceleration-1
MName Ground Acceleration-1 [ % Direction
[ % Direction Funickian Mone (Constant)
. i y
Funckion Mone (Constant) Scale Factar 1
Scale Factor . Arrival Time 0 sec
Arrival Time 0 sec
[ Direction
[ Direction Furiction Mone (Constant)
Funckion Mone (Constant) Srale Fackar |
Scale Factor 1 arrival Time 0 sec
Arrival Time 0 sec
[ ] Z Direction
[_]Z Direction Funckion MNone (Constant)
Funckion Mone (Constant) Scale Fackor 1
Scale Fackor 1 Arrival Tirme 0 sec
Arrival Time 0 sec CLCLE L e e L L L L E T
¢ [_IDirect Acceleration Excitation  *
Dynamic Load Set | namic Load Set-1 o | = Dynarmic Load Set | namic Load Set-1 o | =
=) ok | cancel = & ok cancel
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2.23 Soil Test Optimization

= A new Soil Test Optimization function has been introduced. The feature supports MC, HS(S), and SS(C) material models.
= The program compares the target curve obtained from laboratory tests (for example: triaxial compression test) with the defined material model behavior.
= Based on this comparison, the soil properties are automatically adjusted to achieve the best possible match between the curves.

FEANX 2026(v1.1) Release Note

Sod Test Optimzation

Name
[ - || Sof Yest Cptmiz

Resut Narre

L Isotropc

$al Test Opteszaton- !

Static Analysis > Wizard > Soil Test > Soil Test Optimization

1 Sastc. .. 900.00

2 Poss. .. 0.3

3 |V Freo .00

4 Cohes... 9.00

S Diata.,. 0.00
Optmze Ada Modfy

Delete

| Soil Test Optimization

Name

Result

Optirmize

Show Graph

Name

Material

Design Variables Test Cases  Analysis

Mame
Method
Function

Initial Stress

Boundary Condition

Soil Test Optimization-1

MNone E E

Test Cases-1

Oedometer

Tengion(+), Compression(-)

EZZ

Stage
|

4 Stageﬂame| Inc. | Time({day) £Zz | I
1 |Stage-1 100 0.00 -100.000
O MName Add Item
Edit Item
Delete Item
Add Modify Delete

Close

MibAS
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2.23 Soil Test Optimization

Sod Test Optimizaticn X

& Name Rest Nare Sol Test Opteszation-

Matenal L: Isotrop v &

Design Variebles  Test Cases  Analyss

Name Lower Bound Initial Vakse Upper Bound | SoilTest Optimization Curve X
[ 1 [Flessc... 900.00 1000.00 1100.00 ¥-Axis Data Y-Axis Data
2 Poiss. .. 0.30 0.33 0.3 Mame z
[ 3| ¥ Frcse. .00 10,00 15,00 = = soans = Type Stresses e
| 4 Cohes... 5.00 20.00 1100 Component  £_2Z ¥ Comporent  |o1-03] ~
| S Diata.,. 0.00 0.00 0.00 lo1-a3]|
=== (kti/m?)
o]
0 0 ™
| -0.0025 105.15 20 ™
| -0.005 178.05 \
| -0.0075 229.75 s
| 0.01 266.7 \
| -0.0125 293.05 _
| 0.015 3117 B
-0.0175 324.85 w U
| 0.02 334,05 B \
B | -0.0225 340.3 100
B | 0.025 344.5 \
B | -0.0275 347.25
B | 0.03 348.95
B | -0.0325 349.9
— -0.035 350.35 -0.1 =008 0.08 0.07 0.06 0.05 0.04 -0.02 -0.02 0.01 (1]
Optmze Add Moddy Delete [l -0.0375 3504 i
Close & Cancel Apply

+ Design Variable Definition: Users can define the minimum and + Test Cases: Experimental data inputs can be defined by specifying
maximum ranges for material model parameters and select the the test method and corresponding data (function values) obtained

variables to be included in the optimization process. from laboratory tests
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2.23 Soil Test Optimization

FEANX 2026(v1.1) Release Note

Show Graph

Data

Soi Test Graph
Graph Type

Soil Test Graph

Chartsetting

0 001 002

Data Grid

003 004 005 006 0.07 008 003 01 011

Xoauds Name

Export Image fie

Optimization | Name | Intial Value | Design Value | frrc |

S5000.00] 7650005 10

00000 50000.00 0.

24000000 24000000 0

050 05 o

10,00 w000 0.

0.5 055 0

000 0o o

04 0 0.

100 100 0

o 100 100 0

11 |SolTestOp..  Fricton A 3400 7o 0

[12 | ol Test Opti.. Diation A 400 400 0.
Create Material Close

Soil Test Optimization X
Name Result Mame Soil Test Optimization-2
@ soil Test Optimiz... X —— s e
Design Variables  Test Cazes  Analysis
Convergence Criteria f Error Tolerance

B stress 0.001

8 strain 0.001

8 optimizatioin 0.001

Maximum Mumber of Iterations 1000

Reset
Optimize Add

Close

+ Analysis: Convergence criteria can be specified to determine

the optimization solution.

* Multiple analysis cases can be added, and the Optimize

function can be used to obtain parameter values that best

match the experimental data within the defined ranges.

Users can also review comparison graphs, including test data and
simulated results based on initial and optimized variables.

Finally, we can create a new material with optimized inputs.

Sohving...

1240/1000
1250/1000
1260,/1000
12701000
1280,/1000
1290/1000
1300/1000]
1310/1000
13201000
1330/1000;
1340/1000]
1350,/1000
13601000

13701000

. Error: 8.922e-02,,
» Error: 8.922e-02..
¢ Error: 8.922e-02.,
¢ Error: 8.922e-02..
. Error: 8.922e-02..
. Error: 8,922e-02..
¢ Error: 8.922e-02..
¢ Error: 8.922e-02..
. Error: 8.922e-02..
. Error: 8,922e-02.,
¢ Error: 8.922e-02..
¢ Error: 8.922e-02.,
. Error: 8.922e-02..
. Error: 8.922e-02..

> Number of Iteration : 1375, Error: 8,922e-02
= 'Sail Test Optimization-2' end

Solver End..

Close
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2.24 Jointed Rock Mass SRM

» The Strength Reduction Method (SRM) has been introduced to support the Jointed Rock Mass model, which represents an orthotropic material and can now
factor in strength reduction during analysis.

= Previously, SRM was limited to MC, Drucker-Prager, MMC, Generalized Hoek-Brown, and HS models; it is now extended to include the Jointed Rock Mass model.

Mesh > Prop./Csys./Func. > Material > Create : Orthotropic > Jointed Rock Mass
Material X
jis] 2 Name Color -
Model Type  Jointed Rock Mass b Structure
Parameterl  parameter2 Thermal  Porous I
| C aial C
Elastic Modulus(E1) 50000 kMjm2 ] Ff"zal "
| Elastic Modulus(E2) 100000 kijm?2
| S
Poisson's Ratio{v12,v13) 0.3
Poisson's Ratio{v23) 0.2 n_,al
Shear Modulus(G12,513) 50000 knjm2 d) j = arctan Fn, ial tan d) ]
Shear Modulus{G23) ﬂ kMjm2
Dedination 0 [deq]
rumber of Joints 1= .
L=l ¢ ( iria /) ) — l 1
Joint1 Joint2 Joint3 6] == F" lal 0’
c 3 3 30 kjme
o 15 35 35 [deg] C:Cohesion
a1l 45 45 45 [deg] ® :Frictonal Angle
a2 &0 &0 &0 [deg] W :Dilatancy Angle
Ow 15 35 35 ot : Tensile Strength
Dot
a Intact Parameter
Cohesion (C) 30 kMjm2
Frictional Angle (@) 35 [deg]
() Dilatancy Angle (W) 35
|
|
|
|
' Cancel
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2.25 Min/Max/Abs Max of Nonlinear Static Results in Heat of Hydration Analysis

FEANX 2026(v1.1) Release Note

= Nonlinear Static Min/Max/Abs in Hydration Heat Analysis. A function has been added so that you can check the Max value directly in the result tree.
= Min/Max/Abs of Crack Ratio over time in hydration heat analysis is easy to figure out.
= Analysis case > Output control > You can decide whether to output for each construction stage or for the entire stage according to the method of

minimum/maximum/absolute results.

Workstree > Results

it
(]
=]

ok

=

=8

[Output in each
construction stage]

TiE
np
(=
o

Al ZEHA-2[Monlinear Static]

w2 INCR=1 (TIME=1.8002+02)
-] INCR=2 (TIME=1.900e+02)
w2 INCR=3 (TIME=2.0002+02)
-] INCR=4 (TIME=2.200e+02)
-2 INCR=5 (TIME=2.500e+02)
-] INCR=6 (TIME=2.900e+02)
-2 INCR=7 (TIME=3.400e+02)
@2 INCR=8 (TIME=4.2002+02)
-] INCR=3 (TIME=5.200e+02)
&2 INCR=10 (TIME=6.7002+02)
-] INCR=11 (TIME=8.700e+02)
w2 INCR=12 (TIME=1.170e+03)
E

=21 MIN

B Displacements

-4 Reactions

w4 Solid Stresses

-5 Solid Strains

=) Crack Ratic

L) NORMAL CRACK RATIO
: ﬂ INVERSE CRACK RATIC

- MAX
221 ABSOLUTE MAX

@B Displacements

-4 Reactions

) Solid Stresses

w-§l) Sclid Strains

aﬁ] Crack Ratio

= INORMAL CRACK RATIO
fil) INVERSE CRACK RATIO

[All nonlinear static
stage Min/Max/ABS Max]

it
(]
=]

oot
j[1]

EES Y

G121 INCR=5 (TIME=2.5002+02)
2] INCR=6 (TIME=2.9002-02)
G127 INCR=7 (TIME=3 4002+02)
G- INCR=8 (TIME=4 200e+02)
G121 INCR=9 (TIME=5.2002+02)
-2 INCR=10 (TIME=6.700e+0...
G- INCR=11 (TIME=8.700e+0..
{g INCR=12 (TIME=1.170e+0...
-] All Heat Transfer Stage Min/M..
-2 MIN
w21 MAX
-] ABSOLUTE MAX
=2 All Nonlinear Static Stage Min..
= MIN
B Displacements
-4 Reactions
w4 Solid Stresses
-5 Solid Strains
=) Crack Ratic
=] NORMAL CRACK R...
il INVERSE CRACK RA..

- MAX
=27 ABSOLUTE MAX
@B Displacements
-4 Reactions
) Solid Stresses
w-§l) Sclid Strains
aﬁ] Crack Ratio
fi]l NORMAL CRACK R...
.fi) INVERSE CRACK RA..

MibAS

38/39



FEANX 2026(v1.1) FEANX 2026(v1.1) Release Note

Happy Modeling!!
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