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GTS NX2023

GTS NX 2023 (v340) Release Note

1.1 Analysis Restart Option Improvement

In the previous version, we were able to restart the analysis from a specific stage. From the 2023v1.1 version, we can able to Restart the Analysis from the last converged step

of a particular stage. This function is applicable to Nonlinear Static(NLS)/Consolidation/Fully Coupled Stress Seepage/Construction Stage analysis types

Save Last Converged Step: Saves All Stages and Last Converged Step.

Analysis Control

General  Nonlinear  Age

\Water Pressure
[] Automatically Consider Water Pressure

Initial Stage
[Jinitial Stage for Stress Analysis
Apply KO Condition

Cut-Off Negative Effective Pressure

Initial Stress
[]Estimate Initial Stress of Activated Elements

Final Calculation Stage
(®) End Stage () Middle Stage

Specify Restart Stage

Restart Option
(®) Save only User Specified Stages
(") Save All Stages

Initial Temperature
[ tnitial Temperature By Value a

[Jinitial Temperature By Load Set None

Construction Stage 2021v1.1

x

= Analysis > Analysis Case > General > Solution Type : Construction Stage> Analysis Control

Analysis Control

General Nonlinear Age

Water Pressure

[ automatically Consider Water Pressure

Initial Stage
[J1nitial Stage for Stress Analysis
Apply K0 Condition

[ cut-0ff Negative Effective Pressure

Initial Stress
[ Estimate Initial Stress of Activated Elements

Final Calculation Stage
(®) End Stage (O Middle Stage

Spedfy Restart Stage

Restart Option

() Save only User Specified Stages

() 5ave All Stages

(®) Save All Stages and Last Converged Step

Initial Temperature
[Jinitial Temperature By Value o1l

[J1nitial Temperature By Load Set None

Construction Stage 2023v1.1

Analysis Control =

General Nonlinear Age

\Water Pressure
[ Automatically Consider Water Pressure

Initial Stage
[irniitial Stage for Stress Analysis 1:Construction Stage
Apply K0 Condition

[CJcut-Off Negative Effective Pressure 1:Construction Stage

Initial Stress
[ Estimate Initial Stress of Activated Elements

Final Calculation Stage
(®) End Stage () Middle Stage LiConstruction Stags

[ specify Restart Stage . ~

Restart Option 1:Construction Stage-1_LCS
22
(7) save anly User Specified Stages m_

(O 5ave all Stages

(®) Save All Stages and Last Converged Step

Initial Temperature
[ nitial Temperature By Value 0| [T]

[1nitial Temperature By Load Set MNone

Restart Analysis Step Selection
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1.2 Automatic Merging Of Nodes When Deleting Interface Elements

GTS NX 2023 (v340) Release Note

+ When an interface element is created, it automatically creates two separate nodes at each nodes on the interface. In the previous version, even if the interface was deleted, the

separated nodes were maintained, so the user had to merge the separated nodes manually. For the convenience of the user, the function has been changed to automatically
merge the separated nodes when the interface element is deleted.

= Works Tree > Model > Mesh > Delete interface mesh set

47 Two separate nodes
St at each node positions

S
=

b g

290

Sif

Interface between two blocks

Deleting interface Elements

Before deleting interface

Merged into one node
at each node positions

After deleting interface

290l

MiDAS
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1.3 On-curve Diagram Function Extension

GTS NX 2023 (v340) Release Note

- The function type of the On-Curve Diagram has been extended to Cutting-Plane Diagram. The contour of the shell element (for instance) can be easily understood in
Graphical/diagram form.

= Result > Advanced > Cutting Diag. > Cutting Plane/Element

On-Curve Diagram X

fisma |Diagmm—1

Cutting Diagram Mode

(O Cutting Line (@) Cutting Plane/Element
Define Positions
Type 2D Elem ~

3 Points Plane

Solid-Face
Direction

Reverse

@ @ | ok || concel | [Appy |

On-Curve Diagram

fIDAS
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1

.4 LDF

GTS NX 2023 (v340) Release Note

- A LDF defined in one stage can be copied to any number of construction stages in the model. For instance, in the case of defining the Relaxation of the tunnel, this improvement will
be helpful to reduce the time taken for defining the LDF in every single stage.

Construction Stage Set Name

3D Tunnel Connetction

3
~ =] | Move to Previous

News

| staged 1: LS.
Stage Name 1s.
Stage Type Stress
Set Data
E @ Mesh

- Default Mesh Set
@ Main tunnel R/B#-001
{3 Main tunnel R/B#-002
- Main tunnel R/B#-003
[ Main tunnel R/B#-004
{39 Main tunnel R/B#-005
@ Main tunnel R/B#-006
@ Main tunnel R/B#007
[ Main tunnel R/B#-008
@ Main nnel R/B#-009
@ Main tunnel R/B#-010
[ Main tunnel R/B4-011
@ Main tunnel R/B#-012
@ Main tunnel R/B#-013
{3 Main tunnel R/B#-014
- Main tunnel R/B#-015
- Main tunnel S/C#-001
@29 Main tunnel S/C#-002
@ Main tunnel S/C#-003
| @ Main unnel S/CA-004
@ Main tunnel S/C#-005
@y Main tunnel S/C#-006
@ Main tunnel S/C#-007
- Main tunnel S/C#-008
@ Main tunnel S/C#-009
@ Main tunnel S/C#-010

@ Main tunnel S/C#-011

SortBy  Name v

Activated Data
E% Mesh

[ Main tunnel#-001
@ Main tunne#-002
@9 Main tunnel#-003
[ Main tunnel#-004
@ Main tunnel#-005
@9 Main tunnel#-006
- @ Main tunnel#-007
- Main tunnel#-008
e @ Main tunne#-009
@9 Main tunnel#-010
- Main unnel#-011
= @ Main tunne#-012
@ Main tunnel#-013
- Main tunnel#-014
@9 Main tunnel#-015
.y Passageway#-001
-y Passageway#-002
@9 Passageway#-003
@9 Softrock
-y Vertical shafi#-001
o @ Vertical shaft#-002
-y Vertical shaft#-003
-y Vertical shaft#-004
- Vertical shaft#-005
- @ Vertical shaft#-006
- [y Weathered rock
.. g Weathering soil

Show Data All

Move to Mext

Insert Delete

Deactivated Data

.--QrMesh

-89 Boundary Condition
8k Static Load

.. Contact

o

[No Title]

D Output Control
Initial Condition
[ Define Water Level For Global

0 None
[T Define Water Level For Mesh Set

Input Water Level

O Sub Stage..

0 e || Copy To Spedific Stage... I

Clear Displacement
[ slope Stability(SRM)

Close

w
o
5

-
Copy LDF To Specific Stage X

51
52
53
54
S5
56
57
58
59
510
511
512
513
514
515

Select All

oK |

Unselect All

Cancel
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1.5 Dynamic Poisson’s Ratio

* Dynamic Poisson's ratio is included for the Ramberg-Osgood, Hardin-Drnevich, and GHE-S material models.

GTS NX 2023 (v340) Release Note

Material
D | 2 | Mame | Isotropic | Color
Model Type | Ramberg-Osgood({MODS) ~

General Porous Mon-Linear  Thermal
Nen-Linear
Initial Shear Modulus
Reference Strain

Maximum Damping

[ Paisson's Ratio{For Dynamic) 0. El

[]consider Shear Stress Only
Constraint pressure dependence

Update Young's Modulus

Cancel

*

____[E

Material

®

his] |2 | Mame |Isoh’opic | Color l:lv

Model Type | Hardin-Drnevich(MODS) ~ [ structure

General Porous Mon-Linear  Thermal

MNon-Linear

Initial Shear Modulus

Reference Strain

[Jraisson's Ratio{For Dynamic) 0.3 |

[ Consider Shear Stress Only

Constraint pressure dependence

0.5
niz 0.5
Update Young's Modulus
Cancel

Apply

Material

*

jin} ‘ 2 | Mame |Isoh’op\c

| Color v

Model Type | GHE-S(MODS)

General Porgus Mon-Linear

Initial Shear Modulus

Reference Strain

e D Structure

[roisson's Ratio{For Dynamic)

cifo)

C1(o0)

c2()

C2(es)

alpha

beta

[]consider Shear Stress Only

Update Young's Modulus

@ Damping Function

|:| Large Strain

[TJunloading Stiffness

[Pressure Dependent

nz

Material Evaluation

Cancel [ Apply
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1.6 Rayleigh Damping Output For Each Mode Of Eigenvalue Analysis

- Eigenvalue analysis provides Rayleigh damping ratios for each mode based on the strain energy of the structure.

« This can be used to obtain modal damping ratios in the structure with different materials or damping devices.

GTS NX 2023 (v340) Release Note

Result > Advanced > Others > Modal Damping Ratio

= Analysis > Analysis Case > General > Solution Type: Eigenvalue > Analysis Control

Analysis Control

General

Initial Temperature

Water Level
[pefine Water Level 0 m |Nane

[ pefine water Level for Mesh Set

Eigenvectors

D Initial Temperature By Value 0| [T]

Input VWater Lavel,.,

Number of Modes | 10 ,.3.

Freguency Range of Interest
CLowest 0 [Highest

[ 5turm Sequence Check

Saturation Effects
[ consider Partially Saturated Effects for Stress Analysis

Max. Megative Pore Pressure

Undrained Condition
[ Allow Undrained Material Behavior

[Mass Parameters
[ coupled Mass Calculation

Unit: [Cycle]f sec

Max. Megative Pore Pressure Limit Ijl ki fm2

Modal Damping Ratio
[ calculate Strain Energy Proportional Damping Ratio

o ]

Cancel

Strain Energy Proportional Modal Damping Ratio X
Output Data 3
Analysis Set :_test |
a3
035 |
o 02 ll = |+
o IR NNNNNNRRAN T
= -
B oa \‘ R A e e e L]
& | i
a_ﬁ.._>+_,, o= Lo oo
; L] | ||
T T I T T T 1 T
051152253 354455556457

1
75 @ A5 99510

Ho12 3 14 15 @ 7 @ 13w
Fraquancy{Hz)
Mode Frequency Period M.P.M. M.P.M M.P.M. Modal Damping|
Mo (Hz) (sec) X (%) Y (%) Z (%) Ratio
" = 250 20000 30000 =
2 381310 026225 | 2207297 0.00000 0.00000 0.05000
3 4 19686 0.23827 0.00000 | 7990259 0.00000 0.05000
4 8.26196 012104 6.50587 0.00000 0.00000 0.05000
5 1227371 0.08147 0.00000 5.34599 0.00000 0.05000
] 1243017 0.08045 268021 0.00000 0.00000 0.05000
7 1R R2R45 N 0R318 I TARAT [ Onona o nnnon nosnon | ¥
Calculation of Mass and Stiffness Coeffidents
Damping Option Mass Proportional Stiffness Proportional
| Mode Mo, Frequency(Hz) Damping Ratio [ | C=Alpha™M + Beta™K
| Mode1 |Mode1 | |0.860278 0.05 Alpha [aipha [0.441028
| Mode 2 Mode2 v | 38131 0.05 812 | "beta |0.00340557
e =T

Eigenvalue Analysis Control

Modal Damping Ratio

MiDAS



GTS NX 2023 GTS NX 2023 (v340) Release Note
1.7 Point Spring — Damping Ratio

* Incorporated damping ratio to point spring, matrix spring, and elastic link and added to all types of elements like linear elastic, nonlinear elastic, tension only, compression only,
hook, gap, free ground damper, etc.,

* Since material damping input is not present for these elements, the developed damping ratio will be used in the calculation of Rayleigh damping mentioned in section 1.6 of this
release notes.

Create/Modify Other Property x Create/Modify Other Property X
IR, © [t name [other Froperty Color v Paint Spiitig o [1 | vame [oter Property coor [N ~
Matrix Spring - - Matrix Sprin:

Elastic Link = =
Rigid Link Type Linear Elastic f“]":f Link Type Tensian Only ~
Interface Haee Linear Elastic
Shell Interface [tinge Property | [Tension Onl Sl leforforss ; Hinge Property g
. v User Supplisd Behavior for Shel Inter Srduepany Rigid
User Supplied Behavior for Shell Interface Compression Only PierT RIS e Tension Onk
Pile Tip Properties Hook Trly:mrg X-Direction Spring Constant(kx) |Compression Only
Infinite Spring Constant Gap Eree Field Monlinear Elastic
Free Field Nonlinear Elastic Seepage Cut OFf Y-Direction Spring Constant{Ky) Lo
Seepage Cut Off X-Direction Free Ground Damper -
Z-Direction Spring Constant(Kz) 0 kh/m
Y-Direction Ky U] kn/m
X-Direction Spring Constant(Krx) 0 kn-m/[rad]
Z-Direction Kz l:l ki/m
Y-Direction Spring Constant(Kry) 0 kn'm/[rad]
X-Rotation Krx Ijl kN-m/[rad]
Z-Direction Spring Constant(Krz) 0 kN'my[rad]
Y-Rotation Kry l:l ki-m/[rad] Permeability Coefficient 2 .
for Seepage flaw e
Z-Rotation Krz I:I ki-m/[rad]
Thermal
[]pamping Constant Conductance Ijl W/IT]
X-Direction x 0] ki-sec/m Damping
¥-Direction oy 0 kN-sec/m Damping Ratio ljl
Z-Direction Cz 0 kN-sec/m
X-Rotation Crx 0 kN mesec/[rad]
Y-Rotation Cry 0 kN'm-sec/[rad]
Z-Rotation Crz 0 ki mesec/[rad]
Damping Ratio ‘ 0 | |

Create/Modify Other Property K Cancel Apply
rr—— N [obemeety  [cie NN

Elastic Link
Rigid Link Kx Ky Kz Krx Kry Krz

Sha e o | | T N | |
User Supplied Behavior for Shell Interface
PieT sle J= & ] Jl& = |
Infinite
Fres Field ke [0 0 o e o ]

Seepage Cut Off

cant | [

Damping
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1.8 Surface Spring Function

GTS NX 2023 (v340) Release Note

The stiffness of the soil varies with depth. To define the varying stiffness with respect to space using the surface spring function of GTS NX, a ‘Base Function’ is introduced in

.
the new version.
Element Create/Delste b4 Element Create/Delete k4 Element Create/Delste b Element Create/Delete ¥
D 2 3 Other Delete b |20 3 Other Delete > 2 3p Other Delete 2 3 Other Delete
|Surface Spring v | surface Spring v |Surfaes Spring & |surface Spring %)
Target Object Target Object
Target Object Target Object H 2 SIHERE
Targe Frame w Targe Frame e
Targe Frame | Targe Frame ar |
| Select Object(s} (= Select Object(s) |
= Select Object(s) | = Select Object(s) | !
Conwvert to Convert to
Convert to Convert to @ i (O Point Spring
(®) Point Spring () Paint Spring () Blastic Link (@) Elastic Link
() Elastic Link (O] (O Mormal/Shear Elastic Link (O Normal/Shear Elastic Link
() Normal/Shear Elastic Link () Normal/shear Elastic Link Paint Spring Information Hastic Link: triformation
Point Spring Information Elastic Link Information Modulus of Subgrade Reaction Boundary Condition Set
Modulus of Subgrade Reaction Boundary Condition Set Base | Mone e U e
=l ke [ & :
o« [ olam [ourdery et 1 gl 4 —— 5
; | S — -
52 : iz Modulus of Subgrade Reaction = I— Base Function | None ¥ B
R 1
Closmng crsones - —
| 0 kayms Kz [ owyme
Cx 0 kMsec/m? L
Length of Elastic Link Length of Elastic Link
cy 0| ksec/m3 [[] pamping Constant/Area
- | o) m - o | k-secsms [ ofm
Cz 0 kNsec/m?
[ 1ens. only [ comp. Cnly Cy 0 | kN-sec/m? [rens. only [ comp. only
Cz 0 kM-sec/m? Damping
P P
roperty roperty Property Property
o R Poy
1 HE 1 HE 3 3: Surface Spring H= 3 3: Surface Spring HE&
Mesh Set |Surface Spring w | Mesh Set |Surface Spring ~ | Mesh Set |5L_,,faoE Spring = | Mesh et | Surface Spring = |
(=] | ok || cancel || Apply (=[] | ok || cancel || apply =@ ok || cancel =& ok || cancel |[apply |
2021v1.1 2023v1.1
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1.9 Design Spectrum For Seismic Analysis

+ Latest international design spectrum functions are added.

GTS NX 2023 (v340) Release Note

= Dynamic Analysis > Load > Response Spectrum

Create/Modify Function
Function Name
‘ Taw.lan[ZUZZ)|
£ Design Spectrum...
Period Spectral
(sec) Data
0 0.10204
0.1 0.22959
0.12 0.2551
0.2 0.2551
0.3 0.2551
0.36 0.2551
0.4 0.2551
0.5 0.2551
0.6 0.2551
0.7 0.21866
0.8 0.19133
0.9 0.17007
il: 0.15306
Input Unit
|Penod

s

Spectrum Data Type

(@) Normalized Accel () Acceleration

(D) velocity () Displacement

Scaling Damping Ratio Graph Option
@ Scale Factor - [ x-ants Log Scale
(O Max. Value ) g [[]v-axis Log Scale

0.2
vas LI
o Y
w23 i
u.22 1
Al
019

1}
o1y y
i1e

# s
8wl
o w1 LY
oz y
§oam kY
B

0.in
ulo
w0
wlne
wons
w.nd
w03
W02
uio1

»

5 A5 6 G.b 7 7. B R.E % B.E 10 105

Description | TAIWAN(2022) : General, Design, SoilTypel, I=1.00, ay=1.00, R=1.ﬁ‘

oK .‘ ‘ Cancel | Apply

Design Spectrum

KDS(41-17-00:2018)

KDS(17-10-00:2018)
KBC(2009)
KBC(2005)
KBC(2016) |
KorealArch, 2000)
Korea{Arch.1992)
Korea(Bridge)
IBC2000(ASCET-98)
UBC(1997)
UBC 88-99
NBC(1995)
Eurocode-8(2004)
Eurocode-8{1996) Design
Furocnde-8{1998) Elastic
China(GB/T 51408-2021)
China(JTG/T 2231-401-2020)
China(GB50011-2019)
China(CJJ 166-2011)
China({GE50011-2010)
China(GB50111-2008)
China(GB50011-2001)
China Shanghai{DGJ08-2-2003)
China(1T1004-39)
China(JTG/T B02-01-2008)
China(GB111-87)
[P2pan(Eridge2017)

Japani{Arch, 2000}
Japan(Bridge2002)
|Taiwan{2022)
TamaniUlo)
TaiwanBrg(89) Horizontal
TaiwanBrg(89) Vertical

151893(2016)
NSR-10
P100-1(2013)

NTC2018

DPWH-LRFD BSDS(2013)
AS 5100,2(2017)
IRC:SP:114-2018

KBC 2016

China GB/T 51408-2021
China JTG/T 2231-01-2020
China GB 50011-2019
China CJJ 166-2011
Japan Bridge 2017
Taiwan 2022

IS 1893 2016

NSR-10

P 100-12013

NTC2018

DPWH-LRFD BSDS 2013
AS 5100.2 2017
IRC:SP:114-2018

MiDAS




GTS NX2023

1.10 Show/Hide All Water Level Option

GTS NX 2023 (v340) Release Note

It was needed to hide/show all the water levels defined in each stage individually in the previous versions. Now in the latest version, you can be able to hide/show the water levels of

all the stages with one click.

=-ggf Stage Set

=-ggf Construction Stage Set-1
B-= Construction Stage-1 [ID:1]

M ESS ater Level

B-= Construction Stage-2 [ID:2]

...... W 3T Water Level
B Consfruction 5tage-3 [ID:3]
L WTT Water Level
B2 Construction Stage-4 [ID:4]
L. [@ 1T Water Level
B-= Construction Stage-5 [ID:3]
LT Water Level
B-= Construction Stage-6 [ID:6]

...... W 1T Water Level

=E Etage Set

=g Construction Stage Set-1

E-Z Construction Stage-1 [IL:1]

Construction 5tage-2 [ID:2]
L PTT Water Level
== Construction Stage-3 [ID:3]

It.g

Show Cnly
Show all
Hide All

...... WsT Water Level
B4 Construction Stage-4 [ID:4]
L. [FFT Water Level
=& Construction Stage-5 [ID:5]
L[ 1T Water Level
H-= Construction Stage-6 [ICx6]

...... W 3T Water Level

2021v1.1

2023v1.1
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1.11 Cut-off Negative Effective Pressure

GTS NX 2023 (v340) Release Note

In the latest version, the user will have the flexibility to choose a stage to cut-off negative effective pressure. The previous version only allowed the user to cut off the negative effective

pressure only for the initial stage of stress analysis.

Analysis > Analysis Case > General > Solution Type : Construction Stage > Analysis Control

Initial Stage

Initizal Stage for Stress Analysis L:Insitu
Apply KO Condition
Cut-Off Negative Effective Pressure

2021v1.1

Initial Stage
[ ]1nitial Stage for Stress Analysis 1:Construction Stage-

Apply KO Condition

Cut-Off Negative Effective Pressure 1:Construction Stage-

1:Construction Stage-1

Initial Stress 2:Construction Stage-2

3:Construction Stage-3
[ ] Estimate Initial Stress of Activated Elements

2023v1.1




GTS NX2023

GTS NX 2023 (v340) Release Note

1.12 Exact Method To Calculate Von Mises Stress And Principal Stress For The Nodal Average Calculation

Since the stress components are directional, we added a method of calculating the average value when considering the Von Mises and Principal Stress results.
- Simple Average: Simple average of each element result that share a node.

- Exact: After simple averaging of the stress components (XX, YY, XY, etc.) of each element that shares nodes, the principal stress and von Mises stress are recal

culated.
- By default Simple Average Option is used in the latest version. The user has the option to change the method.

= Analysis > Tools > Option

Cptions

] Results

-] General

[} Contour

E Vectar

- Deform

%] Mo Results

[t Diagram

ol Graph

: Animation
B Legend

Reset Reset All

General Geometry/Mesh/Connections  Loads/B.C, Results

= General

Regard as Zero 1e-012

Random Analysis ...

Simple: A

Modal &verage Cale,  Simple Average
5 -

Brage

[

Customize Shortout Key. ..

Cancel

Apply

Options Dialog Box

Simple Average

Calculate normal stresses oxx, oyy, 0zz and shear stresses Txy, Tyz, Xz for element 1 and 2.

1

Calculate von Mises stresses ov1 for element 1 and ov2 for element 2.

1

Take simple average of ov1 and ov2 for nodal average.

Exact

Calculate normal stresses oxx, oyy, 0zz and shear stresses 1xy, Tyz, Txz for element 1 and 2.

1

Take average of normal stresses and shear stresses for nodal average.
OXX_avg, Oyy_avg, 0zz_avg, TXy_avg, Tyz_avg, TXZ_avg

1

Calculate von Mises stress ov using the average of normal stresses and shear stresses.




GTS NX2023

1.13 Exact Method And Simple Average Method In Results Combination

In the latest version, the user will have the option to choose between the Exact and Simple Average methods while linearly combining the results.

GTS NX 2023 (v340) Release Note

= Result > Result > Combination

Result Combination >

Mew Set

Mew Combination

From Results

Analysis Set |

Data

KO_0.5 ~

Harden invert support:INCR:

Step

[— Scale Factor

Invert support:INCR.... 1

Harden invert support... 1

Add
Delete

Delete Al

Combination Type
(®) Linear Comb.

(C) Envelope

Ok

Exact i
SimEe Add
Cancel Apply

Combination Dialog Box

Simple Add

Calculate normal stresses oxx, oyy, 0zz and shear stresses Txy, Tyz, Txz for load case 1 and 2.

Exact

Calculate normal stresses oxx, oyy, 0zz and shear stresses Txy, Tyz, Txz for load case 1 and 2.

Calculate von Mises stress ov using the sum of normal stresses and shear stresses.

Calculate von Mises stresses ov1 for load case 1 and ov2 for load case 2.

Add von Mises stresses ov1+ ov2 for load combination.

Add normal stresses and shear stresses for load combination.
oxx1+0oxx2, oyy1+oyy2, 0zz1+0zz2, Txy1+1xy2, 1yz1+1y22, TX21+TXZ22
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1.14 Element Contour Plot

GTS NX 2023 (v340) Release Note

If the results of two different elements are seen using an element contour plot function, the results are calculated as follows,

. Nodal Average Option: Simple Average

Calculate as simply average at nodes that share element results. Simply averaging the result items selected by the user

. Nodal Average Option: Exact

Basic stress by element type(XX, YY, ZZ, XY ...) is a simple average. Principal stress, von Mises, etc. are calculated using the Exact method at nodes shared

by different elements.
Average of exact-calculated results

However, if you use the modeled state without sharing nodes, that is, contact, etc., it is calculated by element type.

Ry | L - |[Node

1, U= AR (B, [UNIT] N, mm

EHFHHHE (B, [NT] N,

KW OB F

15715564000
_+1.44050+000

+1,309652-+000
o

———+1.17671e+000

01%

- —+1.04776e+000

0.0%
+3.168128-001
+7.858658-001

" e semise 00l

:+5‘23971wm
:ﬂ+a 930242-001
:ﬂ+2 62077e-001
:+1 31130e-001

+1.833952-004

Vo | v

Eles

men

it Contaur

WNjmm2

+2,375178-+001

azndeson
: :+]‘979319+U01
s rataseon
21 saseseront
5%

5;1 38552e-+001
;4-1 1875%e-+001
ﬂ-ﬂ-‘-g 59685e-+000
:+7 91736e-+000
;+5 S3807e-+000
:+3 95878e-+000

= 41.979496-+000
50.7%

+2.04247e-004

x>
><l.

6. - | [Nodem 7 RO F
Element Con
Analysis Set v Nimm*~2
" earstrercos
Step ~ 2

+2.17724+001
Combined Element Type Result 41979314001

_+1.781356+001

[Jred .
+1.58345+001
Cleer 5
+1.308526 4001
Cpipe +1.1675%+001
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1.15 Scale Factor For Functions

GTS NX 2023 (v340) Release Note

+ When a base function is defined, but the value is inputted as 0, we may find abnormal behavior in the model. Hence, a warning message is developed, and it can be seen when a
zero value of the forces/pressure is inputted.

Force bt

Force  Moment

Mame | Force-1 |
Obiject
Type Mode b
=2 Select Object(s) |
Load Type
Total Force Per Face/Edge

Reference Object

Type Coordinate o

Ref. CSys | Global Rectangular | [+

Components

Base Function _ test ~| Fal

X | D| ki

¥ | 0| kn

z | 0| kn
loadSet | Load ~ | 5
B | o || cancel [ apply ]

-

> GTS NX 2023 (v1.1) (64bit)

> Copyright (C) SINCE 1989 MIDAS Information Technology Co., Ltd. ALL RIGHTS RESERVED.

[Error] Force value cannot be zero!
[Error] Force value cannot be zero!
[Error] Force value cannot be zero!
Work project is being saved by auto-save function.
[Error] Force value cannot be zero!
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1.16 More Result Extraction Positions For Beam Elements

+ Previously, in the case of beam elements, only the results for the | and J stages could be extracted, but more result extraction locations has been added so that the results can be
extracted according to the [number of output segments of beam elements] set in Analysis Case > Result Control.

= Result > Advanced > Extract

Extract Results *
Qutput Data
Analysis Set  KD_0.5 |
Result Type | Beam Element Forces o
Output Control * Results Al v |
Output Type ' Output Option Step: Results
Write Results of All Active Mesh Sets Harden crown support:IMCR =1 (LOAD=1,000):
[v|Invert excavation:INCR =1 (LOAD=1,000):Bear,
Nodal Results Element Results Invert support:INCR=1 (LOAD=1,000):Beam El
Harden invert support:INCR =1 {LOAD=1.000):1
Displacement Mesh Set... FFarce Mesh Set..:
[ applied Load Me<h Set,,. [ stress Mesh St ,, < >
Reaction Force Mesh Set... [strain Mesh Set... Select Al _ Unselect All
|:| Grid Point Force Mesh Set... Status Mesh Seti..
Order
[Jcontact Mesh Set., [ buctiity Mesh Set..
(@) step (O Node Element
Output Option Element Output Location
(®) Binary (O Binary and Text Element Corner Results Object
[ shell Mid-Plane Results Node Element

Element Result Extraction

Mumber of Beam Output Segments |4 &
d (®) User Defined

Select Object 1158 |
Sert | X | ¥ || z | [JAscending
Maximum Minimum Abs, Max

Only Show ModeElement

Extraction Position in Element

oKk Cancel =7 [ Tabfrode 2
Mode 1 (Average)
Node 2 (Average)
Mode 1/4

. Mode 2/4
Number of Beam Segments input Node 3/4
Extract Results
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1.17 Prestress Copy Function When Copying 1D Mesh/Elements

+ When you copy 1D elements to which prestress is defined, the prestress load can also be copied together.

GTS NX 2023 (v340) Release Note

= Mesh > Mesh Set > Copy

= Mesh > Transform > Translate / Rotate / Mirror

Mesh Set *
Rename Copy  Create Divide
=2 Select Object(s) |
Mesh Set
Mame |Mesh Set Copy |
Add to | Mesh ~
I Copy Prestress for 1D Elements I
z, o cancel | [Amoy |

Mesh Move/Copy *

Translate Rotate Miror  Scale  Sweep

Select Objet
() Mesh Set (CJElement  (C)Node
=] Select Object(s) |
Direction
] Select Direction
(") 2 Points Vector ¥ i z
0,0,0
y Bt ARG |
Method
D Move @ Copy D Copy
{Uniform)  (Non-Uniform)
Distance |
Times |

I Copy Prestress for 10 Elements I

MeshSet | Copied Mesh Set-1 v|

B @R [ ok || cancel |[apoly ]| >

Mesh Move/Copy *

Translate Rotate Mirror Scale  Sweep

Select Objet
(®) Mesh Set (O Element () Node
= Select Object(s) |
Rotation Axis
@® [  SselectRotation Axis
OLocate 0,0,0
(D) 2 Paints Vector X ¥ z
0,0,0
5 |
Method
(O Maove (@) Copy (O Copy
{Unifarm) {Mon-Uniform)
Angle | 30 | [Deg]
Times | 1 :
I Copy Prestress for 1D Elements I
MeshSet | Copied Mesh Set-1 |
E @ | ok | cancel |[agply ][ >>|

Mesh Move/Copy X
Translate  Rofate MiTor Scale  Sweep
Select Objet
(@) Mesh Set (OElement () Node
| ] Select Object(s) |
Mirrar Type |Plane e .
® [H Select Plane
(0) 3 Points Plane
0,00
0,00
Q,0,0
Copy Object
I Copy Prestress for 1D Elements I
MeshSet  [Copied Mesh Set-1 v|

Translate

B | ok || cancel |[apay | >>|

MiDAS
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1.18 Consider Rotation For Embedded Truss

- Considered the rotation of embedded elements, If the embedded element is included in the shell, the option must be turned on.

GTS NX 2023 (v340) Release Note

Create/Modify 1D Property

File Geogrid{1D) Plot Only{10)
Truss Embedded Truss Beam Embedded Beam

D | 1 | Mame | 1D Property | Calar I:I ¥
Constitutive Behavior | From Material i
Material [ | E]

—

Cross Sectional ArealA)

[ spacing L'm

| ok || Caned || Aoy

Create/Medify 1D Property b 4
File Geogrid(10) Plot Only({10)
Truss Embedded Truss Beam Embedded Beam
D |? | Name | 1D Property | Color - bl

Constitutive Behavior
Material 1 Isotropic

Cross Sectional ArealA)

[Ispading

O Sechign,..

Consider rotation of the embedding elements

:

Cancel

Apply.
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1.19 Result Tag Font Size Adjustment

+ You can adjust the text size of the result tag. Adjustment is possible in steps 1 to 5.

GTS NX 2023 (v340) Release Note

= Result > Advanced > Probe

& Probe Results =

Entity Type Color Value Tag Type

(@) Node TagColor [ | [ Exponential |, v

Dedmal Point
(_JElement Text Color - o —4 — Size
Results
Show | Type : 1D | Value
[#] | Mode 130 0.5640
Max Mir AI_JS Mant Clear All

[ MinMax Value of Each Part Close
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1.20 3D PDF Output Of Water Surface

- In the latest version, the users can export the Phreatic line/surface, cutting plane, and Isoplanes into a 3D PDF output.

= Tools > Export > Export 3D PDF EARTH DAM RESULTS FILE ,
Full water levelINCR=1 (LOAD=1.000)PHREATIC FACE GTS I\')\

¥ o  IE > e @ B0 A

| Export to 3D PDF X

! Component Table Style

£ B Result © Row () Column 3
= i 1 ot
—?E@T Eull water level QOutput Orientation <
=+BAR MCR=1 (LOAD=1.000) © Landscape () Portrait )
(. Nodal Seepage Rest \_— <
[ TOTAL HEAD Output Option
[].-41 PORE PRESSURE
[].-4l PORE PRESSURE
-[]. 41 FLow RATE
~[] Ml APPLIED SEEPAG File Name repart

. |
-] f PHREATIC FACE I Template Style
[&-[_]-# 3D Elem Seepage Ri

=R i Water level dravedown Style Style 0 i %
-BIRT INCR=1 (TIME=2.400e-
(=4 Nodal Seepage Rest [ ] Animation Option
-D,_-! TOTAL HEAD
.4 PORE PRESSURE =+Clg? Result

[ PORE PRESSURE Bt 1

L[4 FLOW RATE e FuII water level

[[].-1 APPLIED SEEFAG - INCR=1 (LOAD=1,000}

[ ] REACTION SEEP: +' [].-% Nodal Seepage Resu\ts
D . & 3D Elem Seepage Resu
Mater level drawdown

t INCR=1 (TIME=2.400=+00
[1.# Nodal Seepage Results
[].-& 30 Elem Seepage Resu
INCR=2 (TIME=4.800e+00
& Nodal Seepage Resu\ts

g ‘

05_Dam_final
Full water levellNCR=1 (LOAD=1.000)TOTAL HEAD GTS I\')(

$ | 2 B e @ (& U &

C:\Users\dell\Desktop &

20.000000

16.111260

12.222499

333780

MIDAS

4.445001

0588220

-3.332600

-7.221251

~11.110001

jl]f

[CT= em Seepage

|§f INCR=2 (TIME=4.800e-
|:| A Hodal Seepage Rest
D A 3D Elem Seepage R
‘ fe=b DE‘T INCR=3 (TIME=7.200e-

B
~14.998751

05_Dam_final

Full water levellNCR=1 (LOAD=1.000)TOTAL HEAD

-18.887601

—22.776281

-_tl- 1. nodal Seepage Rest

(-] 3D Elem Seepage R
= D@ Maintain water level
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i -] Nodal Seepage Rest

* (@[] 3D Elem Seepage Ri
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GTS NX 2023 (v340) Release Note

1.21 Result Output Options for Time History Analysis

- Added a tab labelled "Min/Max/Abs Max Result" in order to facilitate a more thorough comprehension of the output for the following analysis cases.

Interpreting Analysis Cases | Output Control X
Linear Time History(Modal) '
Linear Time History(Direct) Output Type Output Option History
Nonlinear Time History B virite Results of All Active Mesh Sets [ Iwrite Modal Analysis Qutput
Nonlinear Time History + SRM
Nodal Results Element Results
Displacement Mesh Set.. ﬂ Force Mech Sat.
B ~pplied Load B stress vesh Set
: u Reaction Force D Strain Mash Set
| C] Grid Point Force Mesh Set.. D Status Mesh Set.
: Velocity Mesh Set..
| B Acceleration Mesh Set..
I Qutput Option Element Dutput Location
© sinary (" Binary and Text B Element Corner Results
Min/Max/Abs Max Result D Shell Mid-Plane Results
f () output Steps O Al Steps
Relative Results Mumber of Beam Output 4 w

[ ] Reference Node

OK Cancel
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1.22 Separation Of Analysis Option From General Options

- General options and analysis options are separated. Previously, the analysis options were not saved in the model file despite the fact that the analysis results are depended on the
analysis options.

- Now, the analysis options are saved in the individual model file.

= Analysis > Tools > Analysis Option
=5 @ R Batch Analysis B '
1 B setting o
O & Modeling . ‘J‘ Setting
General .‘-Pammetric Analysis || Perform ™ Analysis | Options || Parfa ;
5| Results Option
Analysis Case Analysis | Tools | Fatigue Analfsis Case
Analysis Option Control ¥ | [P | R x|
General Geometry/Mesh/Connections LoadsjB.C General Geometry/Mesh/Connections Loads/B.C.
Mumber of Processors e - -
- E gesgelt:wal Rontdl @ gazglzsis Control 3 -
[]Enable GPU Accele [ Contour Regard as Zero 1e-012 = Results Number of Processors =
) L Yector Modal Average Calc,  Simple Average General ] Enable GPU Acceleration
Element Formulation " & Defom Random Analysis ., 1 Slama (68,26894%) % i Cement Formulation
. [ Mo Results
{®) Hybrid (Accuracy) g Diagram @ Vector @) Hybrid (Accuracy)
() Reduced (Effidency) ol Graph Eif;’;‘;u"s O Reduced (Efficency)
(O standard (Stability) B amn s O standard (stabilty)
L. Graph
Equation Solver l;ﬁu A;?;ation e
B Legend ®aute  Owmutfrontal  ObDerse (O AMG
®auto () Multifrontal () Dense () aMG
Maximum [teration 1000
Maximum [teration 1000 Convergence Tolerance 1e-006
Convergence Tolerance 12-006 2D Element Setting
. [ Unique Shell Normal Generation ljl [deg]
2D Element Setting [] centrol Transverse Deformation (Hybrid)
Unigque Shell Mormal Generation Ijl [deg]
[Jcontrol Transverse Deformation (Hybrid)
Set Default |_DK _____ ! |_'33"CE|_| | Reset || ResetAl | | CustomizeShortautkey.. | [ Ok | Cancel | Apply | Reset | ResetAl | | Customize ShortcutKey... Cancsl || Apply
GTS NX 2023 (v340) Previous version

MiDAS



GTS NX2023

1.23 Undrained Condition For Construction Stage Analysis

GTS NX 2023 (v340) Release Note

- Main Analysis Control now has a tab for "Undrained Material Behavior." Using this option, we can overcome the hassle of activating the ‘Allow Undrained Behavior’ option in each

construction stage. Analysis > Analysis Case > General > Solution Type: Construction Stage > Analysis Control

Analysis > Analysis Case > General > Solution Type: Construction Stage Analysis > Analysis Control
Analysis Control

General Nonlinear Age }SE

Water Pressure

[ Automatically Consider Water Pressure

Initial Stage
[ mitial Stage for Stress Analysis 1:INITIAL GROUMD
Apply KO Condition

[ cut-Off Negative Effective Pressure 1:INITIAL GROUND

Initial Stress

[ Estimate Initial Stress of Activated Elements

Final Calculation Stage

© End Stage (_) Middle Stage 1:INITIAL GROUND

Specify Restart Stage
Restart Option
© save only User Specified Stages
(") save All Stages

() Save All Stages and Last Converged Step

Initial Temperature

D Initial Temperature By Value 0
[ nitial Temperature By Load Set MNone

Saturation Effects

[ consider Partially Saturated Effects for Stress Analysis

Max. Negative Pore Pressure

Max. Megative Pore Pressure Limit 0 k

Initial Configuration
[ Estimate Initial Configuration of Activated Nodes

M/mm2

Undrained Condition

[ Allow Undrained Material Behavior

[ o

Cancel
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2.1 Complaint Base Function

GTS NX 2023 (v340) Release Note

- When using an Outcrop motion as an input motion at the base of the model, a rigid base boundary will not produce correct results. In such cases, we need to
use the Complaint Base function. When the complaint base is used half of the input (downward motion) applied to the ground node is absorbed by the damper,
and half is forwarded to the node of the main ground mesh. In the latest version, the user has the option to choose between Absorbent, Complaint Base, and

Rigid Base.

Mesh > Element > Create > Other > Ground Surface Spring > Damping Constant/Area > Complaint Base/Absorbent Boundary

Nodes of the main ground

element network

Absorbent/Compliant base

I
‘ Ground nodes

Element Create/Delete
iD 2D 3D Other Delete

Ground Surface Spring

| =3 Select Mesh Set(s)

Ground Surface Spring
(:) Modulus of Subgrade Reaction

Modulus of elasticity coeff. a

@) Damping Constant/Area
Compliant Base
Boundary Option

All Sides
(®) Only Bottom

Generate vertical stress @ (2nd traction @©

Absorbent boundary
o, = —lp_)Vp(LZf —uy)
r=-prlar -

O

CompliantSBase

= oV [(u" — 2u%)

n

r = oV " - 24?¥)

Damping Constant

¥-Direction

Y-Direction

Z-Direction

X-Rotation

Y-Rotation

Z-Rotation

Damping Ratio

Cx 19800.6215| N-sec/m
37043.5709 N-sec/m

19800.6215| N-sec/m

Cy
Cz
Crx
Cry
Crz

—

N'm-sec/[rad]

[ #
Ijl N-m-sec/[rad]
L 9

N-m-sec/[rad]

| Ground Damper Type : Compliant Base

Apply

Damping coefficient scaling

Analysis Control

General Dynamic

Damping Definition
Damping Method

Ground Damper Relaxation Coefficiegh

Cp

E

5!
[ 1
Cancel




GTS NX2023

2.2 Free-Field Ground Damper Function

GTS NX 2023 (v340) Release Note

+ A Complaint Base and Absorbent boundary is also developed for the base of the Free-Field Elements. The user will have a choice of choosing the type of ground

damper for free-field elements.

Nodes of the main ground

element network

Absorbent/Compliant base

I
I
I
}
‘ Ground nodes

Absorbent boundary
o, = —leVp(uf —u;)
r=—pVju; —uy)

Create/Modify Other Property >

Paint Spring D 13 Mame | Other Proper Color et

Matrix Spring | | | ki | :l
Elastic Link
Rigid Link 5 7 i
P Sl Free Field Type : e .
Shell Interface EreciEndd =
User Supplied Behavior for Shell Interface Type eisibi |
File Tip i 100000
Infinita Width Factor
Seepage Cut Off BEx:

DX oy DZ RX RY RZ
Ground damper Absorbent s
Absorbent
Compliant Base
— Damping coefficient scaling
Compllantgase Analysis Control >
. V - m 2 - g General Dynamic
—_— p p u y - u y Damping Definition -
Damping Method ek
_ - m . g ) Ground Damper Relaxation Coeffici
=V (u, —2u, 2 1
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2.3 User-Supplied Soil Material Features

User Supplied Material Library File: Load a custom geotechnical model Library File.
User-Supplied Soil Material Models: Select the model's name of the Library File.

User-Supplied Soil Material Parameters: Enter the value of the parameter defined in the Library File.

GTS NX 2023 (v340) Release Note

= Mesh > Prop./CSys./Func. > Material > Create : Isotopic > User Supplied Soil Material

User-defined Values

D MName ‘Isc—tropic ‘ Color I:lv User-Defined Parameters

Name | Value

Unit

Model Type  User Supplied Soil Material i Structure E
INU

General Porous MNon-Linear Thermal
User Supplied Material Library File
D:¥Midastvmidasttdevelopementstiplaxis-udsm¥manual-exam | g

User Supplied Soil Material Models
ELASTIC

User Supplied Soil Material Parameters 2| [@|

0 N/m?2
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GTS NX 2023 (v340) Release Note

2.4 Incorporated Soilworks LEM Features

+ In the latest version, the Soilworks LEM module is integrated with GTS-NX, and automatic authentication is enabled for GTS-NX.

- The LEM is no longer executed exclusively, and redundant functions have been removed.

@ Ozl ccge=~ = = GTS NX - [ANCHORED_SHEET PILE WALLgts] - s
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2.5 Safety Factor Graph In SRM Execution

GTS NX 2023 (v340) Release Note

+ In the latest version, the user can check the Safety Factor vs Maximum Displacement Graph in real-time when the analysis is running. This feature is applicable to both direct SRM

analysis as well as SRM in Construction Stages.

Mesh
+ @B O X
SCEE T AR
cCose=tah

Pont & Curve.

Geometry

@ De8dge=-n-T
: Static/slope Anslyss
0o H=
30D
P OB R pane

Surface & Sold

GTS NX =

Result Tools

@@ )
b |
Super

Shape E
Sub Shape

Thermal Anabss  Analss #MODS
o} Transate
[0} L
ol D=3

Transform

Dynamic Analysis
g'[ &R Ravolve
Sort

Extrude
P sweep

Seepage/Consolidation Analysis

=D 0| @ e

Bedding || Soid Surface || Soid Surface

&7 Face/Edge

X Remove Manual

BZ 1mprinted Object
Remove/Modfy

B o0

Options Terrain Geometry
aker~ @

Boolean Divide Protrude Tools

o

Style ~ Background ~ Language - @ - 7 *

Analyss
Ttem
(73 D401, DevelopHGTSNX#20220S.
(2B Function
2 History Output Probe
@[5 Boundary Condition
- M€k Static Load
9 Dynamic Load
Y Thermal Load
[TSE Response Spectrum Load
- Stage Set
8 Analysis Case
A SRM : Slope Stability(SRM)
481 CS_SRM : Construction Sta
8 22 - Nonlinear Static
5§ Parametric Analysis
5% partial Factor

o]

Color

#Blel cnml He s F% LM LE e P b LB Q00 BEL BIBEEE © @ PS5

7%

Safety Factor vs. Maximum Displacement

Safety Fastor

Model | Analyss Resuls

Properties
General

S e T |
o[ siopestabumyorgis, [2) cs.sem
Output |

> /*CODE[16],1D[5],9.321273e-01,1.400000
> INCREMENT= 6 (100.00%), ITERATION=|

Please wait! GTS MX Solver iz running. ..

Stop Execution!

ELY. BISECTING LOAD INCREMENT (BISECT LEVEL=1)
> INCREMENT= 6 (100.00%), ITERATION=| 5 ELY. BISECTING LOAD INCREMENT (BISECT LEVEL=2)
> INCREMENT= 6 (100.00%), ITERATION= RROR NORMS: P( 8.05E-01/ 1.0E-02) SOLUTION DIVERGING. BISECTING LOAD INCREMENT (BISECT LEVEL=3)
> INCREMENT= & (100.00%), ITERATION= 6, ERROR NORMS: P( 9.00E-03/ 1.0E-02) CONVERGED
> “CODE[16],1D[5],5.292916+00,1.412500+00,1%/
> INCREMENT= 7 (100.00%), ITERATION= 5, ERROR NORMS: P( 8.71E-02/ 1.0E-02) CONVERGENCE NOT LIKELY. BISECTING LOAD INCREMENT (BISECT LEVEL=4)
> INCREMENT= 7 (100.00%), ITERATION= 21, ERROR NORMS: P( 6.59E-02/ 1.0E-02) CONVERGENCE NOT LIKELY. BISECTING LOAD INCREMENT (BISECT LEVEL=5)

<
| Wi ~2,521B1, 3,40635 | %1 0~32: 0~10 Z:0~0 | @i[5] N:[B51] E:[200] [N ~lm  «ld vlsec

<

aued ] L

Safety Factor

Item 1D Color

£ Slope Stability(SRM)

22 INCR=16 (FOS=1.6191)
+-B Displacements

H-4p Grid Forces

&z Truss Element Forces
+-&4 Plane Strain Forces
FH-ga Truss Element Stresse.,
7-£2] Plane Strain Stresses
H-a Truss Element Strains
722 Plane Strain Strains

el

1.61914 [Slop Safety Factor Graph

=+ WITHOUT GEOGRID
=M Slope Stability(SRM)

Maximum Diplacement vs Safety Factor
——
1 iz00eson0 |
1.1000e+000 1
—
P
S
10200e-000 1

1.0000e+000

9.8000=-001 ' : I
0.00002+000 5.0000e-001 1.0000e+000

Maximum Diplacement {m)

1.5000e+000

2.0000e+00




GTS NX2023

2.6 Boundary Condition For SRM & In-Situ in Nonlinear Time History + SRM Coupled

GTS NX 2023 (v340) Release Note

The dynamic boundary conditions applied to the model may not be suitable for SRM and Insitu analysis. In the latest version, the user has a choice to choose a
different boundary condition for Insitu and SRM analysis. This feature is applicable for all Time History Analyses as well as Construction Stage Stress — Nonlinear

Time History Analysis.

Analysis Cases

Nonlinear Time History

Linear Time History(Modal)
Linear Time History(Direct)

Nonlinear Time History + SRM
Construction Stage Stress-Nonlinear Time History

Add/Modify Analysis Case

Analysis Case Setting

Title nonliinear timehistory Time Step
Description Analysis Control
Solution Type MNonlinear Time History + SEM A Output Control

Analysis Case Model
All Sets

o @ Mesh

[ Default Mesh Set
- &5 Boundary Condition
- £D Dynamic Load

& Contact Pair

Solve Each Load Set Independently

Construction Stage Set-1

<< >> Active Sets

o @ Mesh

@ Default Mesh Set
<5 Boundary Condition
€D Dynamic Load

S Contact Pair

B Boundary Condition (In-Stitu & SEM)

Sorting Hame ~ oK Cancel

ey
o)
ey

Apply
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2.7 Concrete Smeared Crack Model

The concrete smeared crack model simulates the compression part of concrete using a typical isotropic elasto-plastic model, and the tensile part of concrete is
simulated using a smeared crack model. The smeared crack model is a method of simulating the crack by adjusting the stress and stiffness at the integration
point, without reconfiguring the mesh.

Failure point
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2.8 Concrete Damage Plasticity Model

The Concrete Damaged Plasticity Model is now available in midas GTS NX. It provides a general capability for modeling concrete and other quasi-brittle materials including masonry and is

GTS NX 2023 (v340) Release Note

designed for applications in which concrete is subjected to dynamic loading due to earthquakes under low confining pressures.

Mesh > Material > Concrete Damaged Plasticity
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2.8 Concrete Damage Plasticity Model

GTS NX 2023 (v340) Release Note

Using this model, the following behaviors of concrete can be described. Different behaviors for tension and compression. Different reductions of the elastic stiffness when unloading

for tension and compression. Stiffness recovery effects during cyclic load reversals.
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2.9 Fatigue Analysis

- Fatigue analysis can be performed based on stress (stress-life method) and strain (strain-life method).

- Fatigue lifecycle and fatigue damage can be viewed for the various mean stress correction methods, i.e., Goodman, Gerber, etc.
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= Results > Fatigue Analysis

Fatigue Analysis
Analysis Data
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Happy Modeling!!
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