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GTSNX 2024(v1.1) Analysis Enhancement

1.1 Bowl Model

GTSNX 2024(v1.1) Release Note

This model was proposed by Fukutake & Matsuoka to model multidirectional simple shear-induced dilatancy and is applied to the Modified Ramberg-Osgood model

to consider liquefaction due to seismic loading.

Mesh > Prop./Csys./Func. > Material > Isotropic > Bow!| model(with RO)

| Material

[CJupdate Young's Modulus

Parameter

A 0.8
B 14
G 9
D 30
Csf(1+e0) 0.006
Cef(1+0) 0.0061
xl 0.14
[ Use axial shear strain differential

|

|

Concel

[ Bowl model(with RO) ]

Apply

x

D 1 Name  Bowl Model coor [ ol
Model Type Bowl Model with RO bl Structure
General Porous Nen-linear  Thermal
Non-Linear
Initial Shear Modulus 12558 kiijm2
Reference Strain 0.00005 J/Zx
Maximum Damping 0.27 c
ompress
Reference Frasare(fre) 00 s Compress p
() Poisson's Ratio(For Dynamic) gG*
Constraint pressure dependence yzy + vol
ni 0.5
s
n2 0.5 E

[ Bowl Model ]

The incremental volume deformation of soil is generally

composed of the incremental deformation due to shear and

K

the incremental deformation due to compression. ., = &, + &

Volumetric deformation by shear: &, =¢", + &

vol vol vol
In the Bowl model, when shear occurs, soil particles are

considered to move along the bowl as they rise in contact
i i i . gl =Ar"
with surrounding particles. : v

Also, the bowil itself undergoes volumetric deformation as

shear disturbance occurs, compressing outward.
o G*
Evol =
C+DG*

Volumetric deformation due to compression is determined
by the relationship between the initial mean effective stress
and the current mean effective stress of the bowl model:

¢ s Obm

= log—*
vol '
l+e, ~o,

m

Assuming the condition of no drainage, the mean effective
stress of the Bowl model at the state where total volumetric

deformation becomes 0 would be...

I+e
0 .9
- Evol

S C
Oy, =0y, 10

Using the average effective stress of the bowl model, the parameters of the modified Ramberg-Osgood model are

modified to match the current ground condition, considering the liquefaction effect.
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GTSNX 2024(v1.1) Analysis Enhancement

1.1 Bowl Model

GTSNX 2024(v1.1) Release Note

Compared to other material models, it has fewer parameters, can be easily determined from experimental values and estimated values, and has a short analysis time,
so it is a liquefaction model that can be easily used in practice.

Mesh > Prop./Csys./Func. > Material
GL(m) . X
Soil Layer fines et
0
140 18.53
oL
170 21.28
78 Back
Fill B
200 2118
-15
220 21.57
-18
Clay Ac 180 15.69
-28
245 17.65
-32| sand Ag
305 17.65
-37
305 18.14
50 Sand Ds
350 18.14
-61
Clay Dc 303 17.65
-83

Ac

Ag

Ds

[Fixed End(E+F Input)]

B. Ag Layers > Modified Ramberg-Osgood+Bowl Model
Ac. Ds. Dc Layers > Modified Ramberg-Osgood Model

Time Function Data Type

Acceleration

b

Time History Load Function
Name 1
Import Earthquake
Time Value

(sec) (m/sec?)
] -0,0097
0.01 0.12542
0.02 0.13068
0.03 0.01762
0.04 -0.11057
0.05 -0.14863
0.06 -0.07264
0.07 0.04739
0.08 0.11009
0.09 0.06547
0.1 -0.04929
0.11 -0.14577

Baseline Correction

QO original

Description

(") Consider

Scaling Self Weight Graph Option
© scale Factor 1 [ %-axis Log Scale
9,806 m sec? )
(O Max. value 0 myfsec [ ¥-axis Log Scale
|
1 |
8
€
I
2 NN
4 o P e
El
LR
WAL | N
&
" Min:- 8.104 [m/sec?]
-Le T T T T T T T
o H 10 15 oz 28 ELI 40 a5 50 55 &t

Time

T21-1(1995, HYOUGOKEN_South, NS)

Ok

Cancel

Apply

[Ground Acceleration]
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.1 Bowl Model

During an earthquake in the depth direction, it can be confirmed that the acceleration is attenuated, and the displacement increases through the response on the
maximum acceleration and maximum displacement indicators.

Mesh > Prop./Csys./Func. > Material
Max Horizontal Acc.[gal] Max Horizontal Disp.[cm]
0 500 1000 0 50 100 600
| - ' ’
400
B 5 200
-10 -10 5
g
g 0
c
- 8
-20 -20 £ -200
x
Ac g
= 400
—_ Earth's Surface
-30 -30 -600
Ag 0 5 10 15 20 25 30
Time [sec]
= 40 z 40 . . .
£ = Surface Horizontal Acceleration — Time Graph
2 2
Ds E E 60
B 50 2 50
e c 40
E
A
a
60 60 g
- 3
E 0
N
$
Do -70 -70 é =20
-40
Earth's Surface
780 _80 _60
— 0 5 10 15 20 25 30
Time [sec]
-90 -90 . . .
Surface Horizontal Displacement — Time Graph
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.1 Bowl Model

As the acceleration of the focal point is transmitted to the surface, In the liquefaction layer, excess pore water pressure increases and shear stiffness decreases.
This can be confirmed from the shear stress-shear strain relationship.

Mesh > Prop./Csys./Func. > Material
. , Acceleration Result £
s E ” Node 46 é
y 3 Node 43 E ; g.' g
g E b Node 46
¥ 9 K
§ 3 o a Time (sec) Shear Strain
5 " : A
7 Time (sec) :;:3::::'-
B \ i Node 59 _
- o )
3 Node 61 - ?;‘.
g i
£ H
g 10 15 20 25 30 &5 Node 59
’ Time (sec) Shear Straln
5
! Time (sec)
7
5 Node 85 g
: Node 70 g "
g ;
E.‘ 1 30 & Node 65
§ 3
Time (sec) Shear Strain
/ Time (sec)
, -
: 5 c Node 67 %
3 Node84 g oo T T T T + ol g "
1 % % B
g . o B Node 67
: g
g N o Time (sec) ShearsStrain
5
o Tirm aec) Excess Pore Water Pressure Shear Stress —Shear Strain
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GTSNX 2024(v1.1) Analysis Enhancement

1.2 Multiple Shear Mechanism Consideration Option

The option considering multi-shear mechanisms allows for an extension of functionality in material models (such as the Modified Ramberg-Osgood model, Modified
Hardin-Drnevich model, GHE-S model), where only shear stress is considered. This extension enables the reflection of the rotation of the principal stress axes in the

material model.

GTSNX 2024(v1.1) Release Note

MibAS

Analysis > Analysis Case > General > Analysis Type : Nonlinear Analysis/ Construction Stage Analysis / Nonlinear Time
History Analysis / Nonlinear Time History Analysis + SRM > Analysis Control
250 —_——————- 150
I |
T | T
’ ’ 200 = I |
~ 5 | -
] ] E ﬂéf;ﬂ . 1 § 100
I I <% ~ I =
a & | g
I I % 100 & | ! &
) ) g r —oces e I | E 50
1 I & & P i I | ?
I I . __n|;3 ; 1 |
4 o=z
II II 0 & | | o/
OE+0 2E-4 4E-4 6E-4 8E-4 1E-3 . I 0E+0 1E-4 2E-4 3E-4 4E-4 5E-4
Shear Strain B 1 Shear Strain
e oo o o o - - -
RO Model RO Model
200 450 150 250
400
150 350 200
g P g 300 }egm"’w T 100 e ;E
;&:100 i ‘ § 250 ‘,«f@"% g m"""”* i‘&’
& & 200 % h% i
Jil ~n=0 $ 150 “n=0 § 50 ~=n=0 gg 7’ ~FEn=0
@ 50 =n=1 9 00 y —in=1 7] —oin=1 w y —e—FEn =1
n=3 7 n=3 n=3 2y p FEn = 3
-0/z3H 50 ---0l23 ---0l=iZH --- 0|22
0OE}+0 2E-4 4E-4 6E-4 8E-4 1E-3 00E"r0 2E-4 4E-4 6E-4 8E-4 1E-3 0OE}‘rO 1E-4 2E-4 3E-4 4E-4 5E-4 OE+0 1E-4 2E-4 3E-4 4E-4 5E-4
Shear Strain Shear Strain Shear Strain Shear Strain
HD Model GHE-S Model HD Model GHE-S Model
[Simple Shear] [Multi Shear]
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GTSNX 2024(v1.1) Analysis Enhancement

1.2 Multiple Shear Mechanism Consideration Option

GTSNX 2024(v1.1) Release Note

The option considering multi-shear mechanisms allows for an extension of functionality in material models (such as the Modified Ramberg-Osgood model, Modified
Hardin-Drnevich model, GHE-S model), where only shear stress is considered. This extension enables the reflection of the rotation of the principal stress axes in the

material model.

Bottom Viscous Boundary (2E Input)
Vibration Direction

&Y

~Soil Layer

200.0m

Analysis > Analysis Case > General > Analysis Type : Nonlinear Analysis/ Construction Stage Analysis / Nonlinear Time
History Analysis / Nonlinear Time History Analysis + SRM > Analysis Control

Time Function Data Type
Normalized Accelration ~
Scaln
© scale Factor 1

self Weight Graph Option
(O x-axis Log Scale

Earthqueke

Tim
(sec)

0.80865  mjsec | —

value | ) Max, Value 0 a (0] ¥-axis Log Seale
(@)

Baseline Correction

Qorignal

Description  T2-11-1(1995, HYOUGOKEN _South, MS) oK Cancel Apply

001 -0.015762
002 -0.0067102
003 -0.0069835
004 -0.01284
005 -0.016065
006  -0.012252
007 -0.0039751
008 0.0034051
008 0.0074801
0.1 0.0097777
011 0.012191
012 0.014123

O conser P

[Ground Acceleration]

Ground Model .Unit vol. Standard Confining Shear Modulus of E Refgr. Confining Pressure Poissgn’s Max. Damping
weight [kN/m?] Pressure [kN/m2] [KN/m?2] Strain Dependence Coff. Ratio Ratio
Fill Layer Modified R-O 17.60 18.00 64980.00 3.39e-04 0.50 0.33 0.30
Sand Layer Modified R-O 17.60 66.00 64980.00 1.29e-03 0.50 0.33 0.30
Clay Layer Modified R-O 16.70 120.00 38250.00 3.97e-03 0.50 0.33 0.20

[Ground Material Properties]
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.2 Multiple Shear Mechanism Consideration Option

The option considering multi-shear mechanisms allows for an extension of functionality in material models (such as the Modified Ramberg-Osgood model, Modified
Hardin-Drnevich model, GHE-S model), where only shear stress is considered. This extension enables the reflection of the rotation of the principal stress axes in the
material model.

Analysis > Analysis Case > General > Analysis Type : Nonlinear Analysis/ Construction Stage Analysis / Nonlinear Time
History Analysis / Nonlinear Time History Analysis + SRM > Analysis Control

REL DISPLADEMENT
T, om 0

+050

SAEZEAL [om]

s —n=0
—n=2

“os0 0 5 10 15 20 25 30
Time [sec]

[Relative Displacement Multiple
Shear Mechanism (n=0)] [ Vertical Displacement History ]

FREL DISPLACEMENT
TV, om

20

IKFZERL [om]

—n=0
—n=2

0 5 10 15 20 25 30
Time [sec]

[Relative Displacement Multiple
Shear Mechanism (n=2)] [Horizontal displacement history ]
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.3 Fluid Element (Sloshing)

A fluid element that simulates water in structures and liquid gas in LNG has been added. It calculates wave height and pressure during earthquakes, predicting tank
stake proximity and pressure. This Sloshing Medium also models reservoir sloshing conditions during earthquakes, serving as an alternative to Westergaard's Added

Mass.
Mesh > Prop./CSys./Func. > Material
Add/Modify Material s
Mo MName Type - -
1 MAT M1 Isotropic-Elastic _—t . Lt x
2 MAT M2 Isotropic-Elastic |5IJtFDpi C
jin] 4 I, MAT M4] Cal e
4 MAT M4 Sloshing Medium . ame AR e _
10 MAT M10 Isatropic-Elastic Orthotropic
2D Eguivalent Inviscid
Interface and Pile
Bulk Modulus (k) 2200000 kMjm?2
Sloshing Medium Unit Weight{y) 9,80665 kM/m?
‘ExpoTTTrERTEr —_—
Renumber
X Database
Material
Close
Add/Modify Property > 'Create.-’Modify 2D Property w  Create/Modify 3D Property x
Mo Mame Type Sub-Type Create | - | Shell Flane Stress Flane Strain Geogrid(2D) Plot Only{2D) Sloshing Fluid
1 ATT 1 n Shell Gauging Shell Axisymmetric Composite Shell
2 ATT 2 0 Shell 1D... Sloshing Fiuid(2D) Sloshing Fluid(Axisym.)
3 ATT 3 Cther Fluid Bour... [ 2D | o 7 MName 2D Property Color l:l ~ D 4 MName ATT 4 Calor l:l ~
4 ATT 4 30 Sloshing Fluid
5 ATT 5 Other Fluid Boun... | 3D | )
& ATT6 Other Paint Spring et AR v| & Material 4; MAT M4 v &
Other.. Thickness 1 n
Renumber
Cancel Apply
Cancel Apply 4
Property — T
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.3 Fluid Element (Sloshing)

A fluid element that simulates water in structures and liquid gas in LNG has been added. It calculates wave height and pressure during earthquakes, predicting tank
stake proximity and pressure. This Sloshing Medium also models reservoir sloshing conditions during earthquakes, serving as an alternative to Westergaard's Added
Mass.

Mesh > Element > Fluid Boundary

I5] Create 3% Modify Topo. B Extract BEInterface /7 Hinge -

Ty Delete [[ Parameters  [[] Divide % Pie/Pile Tip J Infinite ||J Fluid Boundary |
[H Modify m Connection @I Measure |‘r|»'{ Free Field ﬂ_ Seepage Cut O

Free Surface

Element
Create/Modify Other Property X |
Point 5pring D Name  Other Property coor [ ~ ..
Matrix Spring —_— - - L d
Elastic Link 1qul
Rigid Lirk
Embedded Axisymmetric Paint Type e >
Embzddzc s mnatic Lne Fluid Boundary Type Free Surface ~
Shel Interface )
User supplied Behavior for Shell Interface Gravity Acceleration(g) 9.80865 m/sect
Pile Tip
Infinite

[Fiuid Boundary ]
e Structure =
Seepage Cut OFF

Tank

K Fluid Boundary

F
Create Fluid Boundary et

Line Plane

Element ID 6142
Target Object
Type  From Free-Edge e
[ E Select Element(s)
Property
7 v [ H&E Fluid Boundary

Analysis Model (Interface between Structure and liquid)

Mesh Set |Line Fluid Boundary o | ZA
= 0K Cancel Apply ®
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.3 Fluid Element (Sloshing)

A fluid element that simulates water in structures and liquid gas in LNG has been added. It calculates wave height and pressure during earthquakes, predicting tank
stake proximity and pressure. This Sloshing Medium also models reservoir sloshing conditions during earthquakes, serving as an alternative to Westergaard's Added
Mass.

Mesh > Prop./CSys./Func. > Material

Ground 1
Velocity Potential Theory Ground 2

Ground 3
Natural Cycle T =i7:= 2r \/jg coth (s‘- 1:)

1 |(2n-1)7-g (2n-1)-7-H
Hz)=—-: -tan
Natural Frequency ./ (F1z) 271_\] 7 ‘{ .

Perform an eigenvalue Analysis including liquid elements and compare the
natural frequency and natural period as follows.
eiis the i th root of dJ1(r)/dr=0 . and is calculate as €1=1.84118.

Ts(s) f(Hz)
Theoretical value 6.43 0.141
Analysis value 6.35 0.157
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GTSNX 2024(v1.1) Analysis Enhancement

1.4 SRM Inclusion Elements

By default, the strength reduction method (SRM) assesses the entire model's stability, identifying vulnerable sections globally. For specific area analysis (Local

GTSNX 2024(v1.1) Release Note

Stability), SRM Inclusion Zones can be used. For example, in dam models, you can analyze each side independently. (x Applicable only in Construction Stage

Analysis.)

Static/Slope Analysis > Boundary > SRM Inclusion

[Model]

[Global Probable Failure Surface]

Local Zone for
SRM analysis

[SRM Inclusion defined on the Left Side of the DAM]

Local Zone for
SRM analysis

- -
S asmEEEEEEEEEEEEEssssssEEEEEEEEEEEEEEEEEEEEEEEEEsssssssEEEEEEEE -

[Probable Failure Surface in the Local Area (SRM Inclusion Zones)]

MibAS
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.4 SRM Inclusion Elements

Another Application, in the case of an Open Pit Mine Models, you can independently analyze the stability of each ‘Cut’ of the Open Pit Mine Model.

Static/Slope Analysis > Boundary > SRM Inclusion

LB L T Nonew) W e

Local Zone for
SRM analysis

Local Zone for
SRM analysis

B
S
e
R R A A
::i"‘ e

=

lusion-1-5RM, INCR=21 (FOS=2.6000), [UNIT] KN, m

»"’.,-.;'::':*3*-:-:'1'-{—":" [ Shear Zone (Probable Failure Surface) of Cut 1 of the Open Pit Mine]

B0 M T mone ) OF e

uel e
- g_,’v
e

S

[ Open Pit Model with Local Zones (Cut 1 & 2) for FoS and
Corresponding Failure Surface Determination ]

sor2-5RM, [NCR=22 (FOS=28000), [UMIT] WM, m

[ Shear Zone (Probable Failure Surface) of Cut 2 of the Open Pit Mine]
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GTSNX 2024(v1.1) Analysis Enhancement

1.5 Newmark-8 Method

Until the previous version, the HHT-a method was the default numerical integration scheme. The new version adds the Newmark- method, allowing users to choose

between Newmark-B and HHT-a for analysis. Newmark-3 offers three input methods, with Constant Acceleration recommended for stability. HHT-a, a generalized

GTSNX 2024(v1.1) Release Note

form of Newmark, has a default aH value of -0.05 in GTSNX.

Analysis Case > Analysis Control

r
| Analysis Control

General Dynamic  Nonlinear

Damping Definition
Damping Method (ate)

B mnitial Stiffness Dependence

Ground Damper Relaxation Coeffident

cp 1 Cs 1

_—y

Time Integration Method
MNewmark Method

Gamma 0.5 Beta 0.25

O constant Acceleration (O Linear Acceleration () User Input

8 HHT-a Method 0.05

Disp/Vel/Acc Table Smoothing Ratio 0.25

cancel

Newmark Method: In the direct integration method, the Newmark method is used for numerical integration of
the equations of motion, and two parameters related to this, Gamma and Beta, are input.

Constant Acceleration Method:

This method assumes that the acceleration of the structure remains constant over each time step interval,
automatically inputting Gamma (=1/2) and Beta (=1/4). According to this assumption, in the analysis based on
direct integration, the interpretation results can prevent divergence regardless of the value of the time
increment.

Linear Acceleration Method:

This method assumes that the acceleration of the structure changes linearly over each time step interval,
automatically inputting Gamma (=1/2) and Beta (=1/6). According to this assumption, in the analysis based on
direct integration, if the time increment is more than 0.551 times the shortest period contained in the structure,
the interpretation results may diverge.

User Input:
Users input the values of Gamma and Beta directly.

Displacement/Velocity/Acceleration Damping Coefficient: In co-analysis, to prevent deterioration of convergence due to abrupt changes, the curve

inputted in the solver is smoothed for use. Entering '0' means no smoothing is applied.

: % Control of the Newmark method according to the time integration method cannot be done on a stage-by-stage basis in the construction stage analysis,
: so it has been added as a global setting. Consequently, even in general step-by-step analyses, the dynamic analysis tab is displayed, but the control
: values in this dynamic analysis tab are only reflected in the analysis when performing stress-nonlinear time history analysis. :
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.6 Rayleigh Damping by Element(Material)

During seismic analysis, the superstructure, substructure, and ground all have different attenuation coefficients
Therefore, in the analysis, a function is installed to calculate the attenuation coefficients a and B for each material.

Analysis > Analysis Control > Dynamic > Damping Method

In the previous version, the a and B of all the materials are calculated using the inputted frequencies of the model.
In the new version, user has an option to input frequencies of each material and calculate a and 3 separately.

[ r
Damping Coefficients for Specified Materials X Damping Coefficients for Materials/Properties >
Damping Coeffidents for Specified Materials H User Input
Mo, Mame Type Damping Ratio Alpha Beta Mame concreted H rls‘qracaspsorﬁonal H g?:;%ﬁinal
Damping Ratio 0.05 Alpha ]
Mode 1 0 [Ha Beta 0
- Mode 2 o [Ha Calculate Alpha/Beta |
Modify
Mo Mame Alpha Beta
1 B 0] 0
2 Acl 0 0
3 Ac2 0 0
Close 5 concreten 0 0
- - & concrete ] 0
[Previous Version]

[New Version]

MibAS 17143



GTSNX 2024(v1.1) Analysis Enhancement

1.6 Rayleigh Damping by Element(Material)

During seismic analysis, the superstructure, substructure, and ground all have different attenuation coefficients
Therefore, in the analysis, a function is installed to calculate the attenuation coefficients a and B for each material.

GTSNX 2024(v1.1) Release Note

DAM

@ Analysis Model

Analysis > Analysis Control > Dynamic > Damping Method

@ Eigenvalue Analysis of Structures and Ground

S ey Proporsonl Mool Daping o x
cvputonn
e pe z
.
s o
§
E
£
§ \

Strin Energy Proportional Modal Damping Ratio x
Output Data
Andysisset  Ground v

o
009078 | 2726113 421372| 000000 0.05000

6373 007897 | 1.75882| 56.60764| 0.00000 0.05000
93952

005200 1 ceats] 027001 000000005000
| oowzs|o05ea 122081 000000005000

sos7a| oosass| 330262| 0zs307| oooooo| 00000

| Damping Methad x Damping Coeflicients for Materials/Properties
Damping 18 User Input
Direct Modal Mass Stiffness Propartional conareted an= SRS
Mass and Stiffness Coefficents eme Proportonal Proportonal
Mass Stiffness Damping Ratio 0.05 Alpha 0.0809760105
Damping Type a Proportional Proportional —_— e
) Direct Specification 0 0.001 Mode 1 0.214 [Hz] Beta 0.0295827032
O Calculate from Modal Damping Mode 2 0.32¢ [Hd Calculate Alpha/Beta
Coefficients Calculation . .
1O Frequency [Hz] 0 0
N N: Alph: Beta
() Period [sec] 0 0 ° e pna ©
1 B 0 0
Damping Ratio 0 0 2 Act 0 0
3 Ac2 0 0
I8 Considering Material Property Damping Damping Coefficents. .. 4 e 0 0
‘ 5 concreted 0.080976 0.0295827
3 concrete 0.123054 0.0199442
\ Cancel
oK Cancel

@ Damping Coefficients for Material

2a003
Calaiaton of Mass and Stffness Coefficents

Danping Option

8 Mass Proportional (Dstiffness Proportional
Modeto, [ Freuencyt) | DampngRato | [ Conbha 4seta
Mode1 Mode1 v 557 005 Aoha [ Aphe 347272
Mode2 Moce1 | 5527 005 e ew 0
Graph Range

Calalte 8Piot Cose

[Damping Constant of DAM]

Damping Opton B ass Proportonal (Ostiffness Proportonal
Mode No, Frequency(H) | Damping Ratio ; C=Alpha™M +Beta
cale.
Model Model v 8.45865 0.05 Apha [ Apha 5.31473
Mode2 Model v 845865 0.05 5 Beta 0

Graph Range

Calaate & Pt Cose

[Damping Constant of the Ground]

(® Damping Constant for each mode

® Perform Dynamic Analysis

MibAS
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

1.7 Coupled Stress, Seepage and Nonlinear Time History Analysis

In the new version, user can couple Stress, Seepage, Slope and Nonlinear Time History Analysis.
For Example, in case of earthen dam, one can consider the effects of construction sequence, seepage, and earthquake for the assessment in a single analysis.

Static/Slope Analysis > Construction Stage > Stage Set > Stress-Seepage-Slope-Nonlinear Time History

1.8 Saturated and Unsaturated Soil Properties

The strength parameters such as C & phi varies in both saturated and unsaturated conditions for a material. In the new version, the user can define two different
properties of the same material in both Unsaturated and Saturated Conditions.

And software automatically takes the respective properties of the material depending on the pore pressure developed when ‘Auto Change Property By Pore Pressure’
boundary condition is defined.

Mesh > Element > Parameters > 2D/3D > Auto Change Property by Pore Pressure
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GTSNX 2024(v1.1) Analysis Enhancement GTSNX 2024(v1.1) Release Note

2.1 Material Evaluator (GHE-S Model)

The Japanese railway dynamic nonlinear material model employs the GHE (General Hyperbolic Equation) proposed by Tatsuoka and Shibuya for the skeleton curve
and hysteresis law improves upon the Massing law for the stress-strain relationship to satisfy G/G,~y and h~y relationships.
When G/G,~y and h~y relationship experimental data are entered, the parameters required for the material definition are automatically calculated.

Dynamic Analysis > Tools > Material Evaluation > GHE-S Model
B GHE-S Material Evaluator x
# In the definition of the existing GHE-S model,
Case Name Input Method . . .
r Clay the nonlinear tab's sub-material evaluation
ame Database... Import...
Description (Clay - PT=10-20 (Sun et al.) & Clay - Lower Bound (5un et al.)) Using Dynamic Strain Compatible Soil Equation Export... Reset function has been moved to the tool position X
O Mame Result | G/GMaX~y hoy
Jlcey o |
) Rock 0 Input Table Fitting Table
1 =
Y GfGmax ¥ GfGmax b \
A A 0.8 .
| 1e-06 1 | 1e-06 0.99876 ‘\\ Type
2606 1 12806 0.99852 .
. P I | 1ae0s  osss \ Choose whether to estimate parameters from
B | 1805 1 || 1ee0s  0.9%802 N .
B 2005 0.978 B 1.8e-06 0.99777 i the raw experlmental data G/IIG_max~yI| or
B | 5e-05 0.924 B | 2606 0.95752
| S 0.0001 0.671 | W 22c06] 09977 from the normalized data.
B | 0.0002 0.775 || 24e08 099702 &
0.0005 0.585 26005 0.99677 N .
B 0.001 0.406 || 28e0s 0952 o . 23U Error Norm for Fit:
0.002 0.266 306 0.99527 a6 a5 a.00a1 a.0m a.n1 0.1
B 0.005 0.165 | s2e0s  ossen2 \ These are the criteria used to evaluate errors
0.01 0.07% 34006 0.99577
il 002 004 || 3ee0s]  osssm A nput GIomax T Resutt GGmex when estimating data.
nne nn? 2 Re-NA N aag?7
g"G'ﬁE'—'s'P'a'ra'rﬁéﬁe'r"""'"""'"""'"""'"""""""""""é;ﬁés'uTt ...................................................... Relative Error:
Type Reference 0.0005 E§ c1(m) 1 2o 15 alpha 0.522 H T Val A . te Val / T Val
* Error Norm for Fit Tolerance legs I Cl) 0.86  C2(c0) 1 beta 2.122+458 (True Value - Approximate Value) rue vaiue
LT P TTTTTTTTILCLL LT LI TLT, ; Absolute Error:
Add Modify Delete Calculate Create Material Excel Export... Close I True Value - ApprOX|mate Value
L |
[ GHE-S Model Material Evaluation]
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2.1 Material Evaluator (Bowl Model)

The model proposed by Fukutake & Matsuoka for modeling dilatancy due to multi-directional simple shear is applied to the Modified Ramberg-Osgood model to
account for liquefaction caused by seismic loading. When experimental values and estimated values are input, the parameters necessary for material definition are
automatically calculated.

Dynamic Analysis > Tools > Material Evaluator > Bowl Model

Bowl Model Parameter Setting %
Case Name Liuefaction Strength Description
Mame Bowd-2 0sa N
Desaiption £ . . . .
;;jg X Represents the swelling component within dilatancy.
O Hame Result | BowlModel Parameter  Liquefacton Strength 030 e A B The larger the magnitude of |A|, the more pronounced
B sowi ] 033 Tt .
Model Siress Conditin B T e T the dilatancy.
10 Bavd Madel with RO I — =
‘ Stress Ratio |
Analyss Parameters
Incremental Shear Stran 2001 22 Indicates the compressive component in the dilatancy.
ST i 0.2 cD 1/C is the slope of the dilatancy with respect to the early
It Candion : ! shear,
an e Stress -100 ifmd .
i = 1/D is a tangent of a hyperbola
Iritial Shear Stress 0 khjm? Base Model Parameters
Irétial Shear Strain 7 A 08 BRI
Base Model Parameters ] 14 e bonTs 3 .
e T : : [-00275 00175 00075 ovezs 00125 00225 Cs/(1+60) Cs: Dilatancy index
o 1255 iy 5 = FroE ATt oh e0: Initial void ratio
o Se-005 Coff1se) m—
e - celi4e0) o061 Cc: Compression index
nt os A Cc(1+e0) o - -
5 = 0.16 e0: Initial void ratio
_r0102030405050?0&)90 110
: Xi The lower limit of liquefaction strength R,
Add Modify Delete Calculate . Create Material Excel Export... Close
[ Bowl Model Material Evaluation] [Bowl Parameters]
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2.1 Material Evaluator (RO/HD Model)

In the hysteretic material model, when experimental data of G/GO ~y and h~y relationships are input, the parameters necessary for defining the material. Reference
strain for Hardin-Drnevich (HD), and reference strain and maximum damping ratio for Ramberg-Osgood (HD) are automatically calculated.

Dynamic Analysis > Tools > Material Evaluator > R-O/H-D Model
RO-HD Material Evaluator x|
RO/HD Type:
Case MName Input Table
Name RO-HD-1 Database... Impart... Select the material model type.
Description (Clay - PT=10-20 (Sun et al.) & Clay - Lower Bound (Sun et al.)) Using Dynamic Strain Compatible Soil Equation Export... Reset
O Name Resut | InputTable ResultTable e e
@ ro+D1 o L Range:
[J roHD-2 X . .
L & h . LU Specify the range of shear strain (Y) to be
i / i
— e el Il e B applied in the interpolation.
B 5e-006 1 B 5e-006 0.013 06 w i
| 1e-005 1 | 1e-005 0.013
| 2e-005 0.978 | 2e-005 0.013 i
| 5e-005 0.924 | 5e-005 0.014 & o T 28 B Y:
Al 0.0001 0.871 Al 0.0001 0.017 “’ :
0.0002 0.775 0.0002 0.021 . . .
| o.o00s osss | [ | oows 0.03 0.2 o 11111 Check this option if you want to use a
0.001 0.406 0.001 0.04
| oo oass | || o002 0.053 specific value for the reference shear strain
Al 0.005 0.165 Al 0.005 0.083 0.0 - h . el 000
B | 0.01 0.078 B | 0.01 0.123 le-7 le-€ le-5 0.0001 0.001 0.01 0.1 1 When G/GO - 0'5'
| . 0.02 0.045 | . 0.02 0.181 B Input GiGmax v A Inputy
| 0.05 0.02 | . 0.05 0.198 — Result G/Gmax — Resulty
Input Data Result
RO-HD Type Hardin-Drnevich e (CJFitting Range 0 ~ 0 Reference Strain 1.38e-003 Hmax Scale:
Ov @/e0=0.9 0-0008 Hmax Scale ! T Bl ’ Enter the scale of the maximum damping
Add Modify Delete Create Material Excel Export... Close ConSta nt.
[ RO/HD Model Material Evaluation]
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2.2 Skin Friction vs Depth in Pile Interface

GTSNX 2024(v1.1) Release Note

Now, defining Skin Friction vs. Depth for the Pile Interface is simpler. Users can directly input the global pile depth and corresponding ultimate shear force (skin
friction). Previously, individual pile interfaces for each layer were required. This update offers three methods for defining the Pile Interface:
1. Direct definition of Skin Friction and stiffness for the entire pile. 2. Skin Friction vs. Depth & Shear Stiffness vs. Depth. 3. Direct P-y Curve definition vs. Depth.

Matena

D 4 Mame  Pile Interface Color -v
Model Type  Pile v
General  Thermal
1]
1]
8 shear Resistance
O value FB setng = |DFuncton P8 Setting
Mormal Stiffness Modulus(Kn) 50000 kNjm?

I8 consider Elastic Zone

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

Shear Force Function Setting X
= Shear Stiffness | Ultimate Shear
H‘E:;;It Modulus(Kt) Force
A (kn/m=) (kn/m=)
40.00 0.00 0.00
-50.00 200.00 20000.00
-60.00 400.00 40000.00
F
Cancel

S |

Shear Resistance:

Select the methods, ‘Value' or ‘Function’

Value:
In this method, we need to define ‘Ultimate Shear Force vs

Height' and 'Shear Stiffness Modulus vs Height'

Height :
The Global Depth in the model is to be entered in the Height

Column
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2.3 Plastic Status Contour Improvement

GTSNX 2024(v1.1) Release Note

In the Hardening Soil and Modified Mohr Coulomb material models, a new feature now distinguishes and outputs regions of plastic deformation or failure as Plastic
Hardening and Cap+Hardening areas post-analysis. Furthermore, users can easily identify these areas by toggling the marking feature on or off through the

properties window.

Results Works Tree >Plane Strain Stresses/Solid Stresses > Plastic Status

Cap + Hardening Plastic/Failure

Tension O

cut-off __Initial Unloading/Reloading |
i Condition Tension Failure

Cap Failure (=]

Plastic Hardening failure state.

-~ Elastic,
Unloading/Reloading

o

Cap + Hardening

v

the cap region

Elastic : When in the elastic region.

q T - Failure / plastic : When shear failure occurs
Fallure function Material Status Output . ypjoading or reloading : When the state changes due to the addition
Flastic o or removal of loads.

- Tension / tension failure : When failure occurs in the tension region.
- Cap failure : When failure occurs in the compression yield region.

: When the state is between the initial state and the

: When shear failure has occurred, and the state is in

Properties
Status Results
Bf-FI-a:stic Status
i[O Flastic
ii‘lastichaiIure
1nloading/Reloading
;‘rensiun Failure
Lap Failure
iJIastic Hardening
:[#] fap + Plastic Hardening

False
True
True
True
True
True
True
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2.4 Tunnel Lining Plots

Tunnel designers commonly use the Carranza-Torres and Diederichs (2009) method to check the capacity of composite linings (steel sets embedded in shotcrete).
This method calculates Equivalent Section properties and draws Demand-Capacity plots (M-N & Q-N) separately for Steel Sets/Ribs/Lattice Girders and Shotcrete,
based on analysis results of Bending Moment (M), Shear Force (Q), and Axial/Hoop Force (N).

Tools > Options > Tunnel Lining Plots

Stoel st M-N Curve (Steel) M-N Curve (Shotcrete)

_ Shotarete 0] play

M\

z o
0]
00|
o 5 o 5 1 s 20 o P} ©
M
| #® Caranza Torres and Diederichs*® = x
| Fie Q-N Curve (Steel) Q-N Curve (Shotcrete)
Member Information
Factorsofsafety
Section ID. 501 Section Information | aoo] =
PN RN NN NN RN NN AN AN NN NN AN NENNENNNENENNNANNNNNNNEENEEEEEEEEEEEEEEER s
w Material Properties Section Properies - -2
H
= Steel Properties Steel Properties . 200
* Modulus of Elestcity Est 2168 KN/m2 Steel Set Spacing () 15 moos
218 ] s .
= Compressive strength fest 43565 kN/m2 Steel Set Height (tst) 0085 m H L
|= R H
= Tensile strenqth fist 43565 kN/m2 Area of steel set (Ast) 1119e-3 m2 =
 posons ot 0 Moment of i ) s ~ : Shotcrete and Steel N
H l— Lea— H
H A . .
 snotaree Propertes Shotcrete Properties : Sect|on Proper‘“es as |nput
2 Modulus of Elasticity Esh 1e7 KN/m2 Shotcrete Thickness (tsh) 015 m H ]
LA s 5
= Compressive strength fesh 1674 KN/m2 Area of Shotcrete (Ash) 0225 m o
H 167t 023 | -
= Tensile strength fish 1.74e3 kN/m2 Moment of Inertia (Ish) 422e-4 md H 300 200 00 g 0 200 200
. , 1 e =
& Poson=rfiovh 015 Radius of Tunnel (R} 1 m g
" R A R R R A RN AR R AR AR RN EE R A R
General parameters H H H
¢ [Redistribution of forces to Steel and Shotcrete]
lotal Width of lining (b) 15 m Factors of safety 101520

RN AR RN E R R AR A AN AN NN RN EEEEEEEEEEAE NN REEEEEEEEEEEEEEEE
= Equivalent properties

Equivalent Section Properties

= Eq. Thickness (teq)
H

B A RIS " ReBiftTt i d ol &,

m Eq. Modulus of Elasticity Eeq 11480254.3 KN/m2.

A R" """ AT RIN" " R

TR

0.06062024 0.748549945... |132.0980232.. |0.004228891... |9.981750054... |1241.8839]

:

H
1060091 484 | 4TI567T = 0746420027, | 132.0054871.. | 0328088400, | 9.053480072.. | 1305208512,
8335633 -1649535 | 8766834 =(0.581497034... |158.5783837... |D.611577785... |7.754135965... | 1480.956616. E
394053 1945202 1203559 2/0.274892921... |186.9955172... |0.839607488... |3.665637078... | 1758.296482. E
-2.003307 -2253.074 1065131 1/-0.146029919... |216.5641964... |0.743039571... |-1.947277080...| 2036.509803... E M’ N & Q |nputs from Analys|s Results
7433158 -2493.278  [6.361123 570‘513540023.” 230.6380805... [0.443754440... |-6.914617976...| 2253.639019.., E
-10.6222 -2607.975 | 1.103619 5-0‘?41003&45.” 250.6554653... (0.076888895... | -9.881191153...| 2357.319534.., E
1117548 -2570.26 -3.761826 = -0.77960SETT... | 247.0287699... |-0.262426460...| -10.39587412... 2323.231230...
-9.289551 -2386.865  |-8.198941 = -0.648042728...| 229 4054688... |-0.571961346... |-8.641508271... | 2157459531 E

-

I View Curves Generate Report
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2.5 Geometry and Mesh Connection (Geo-Relation)

In earlier versions, moving or deleting geometric shapes before extracting sub-shapes from the meshed geometry could disrupt the geometry-mesh connection,
necessitating mesh regeneration. However, in GTS NX 2024v1.1, users can automatically reconnect using manual editing or tolerance ranges. This enhancement
streamlines tasks like load assignment and element extraction.

Mesh > Tools > Geo-Relation

Check : Verify Geometry-Mesh Connectivity

A 4

Y

Manual Attach | : Manually Connect the Target Geometry

® check - .éﬁﬁeo. Relation ~

Y

Auto Attach : Automatically connect the target shape (including sub shapes ) within a tolerance

¥ Table -

> Detach : Disconnect geometry mesh connection

0
e
X4y

X
%
““““““““““@

Geo. Relation

Geo. Relation x
Check  Manual Attach  Auto Attach  Detach
Check  Manual Attach  Auto Attach Detach
Shape Type

O solid OFace OEdge

Shape Type

¢
g
‘iﬂ Osoid Orfece  Otdge =
o ? —— :
=i=i Related Target # Bl ‘Selected 400 Element(s) i
Eiii O Node (O Element 2:1 o i |
s0gs . |
iiii There is no mesh Opene o E |
gﬁgﬁ connected to the selected geometry. ﬂ
=H=H =Y o | cancel ¥ |
1y BE L= o Lo ) §
o T E
B & m oK Close Apply ConneCt the E
Geometry and the E
Check if the Geometry is in Mesh using either ‘
Geometry and Mesh are Over connection with Mesh or using ‘Manual Attach’ or Check the Applied Load in the
Lapping ‘Check’ ‘Auto Attach’ connectivity Analysis
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2.6 Random Setting of Dynamic Analysis Output Time

GTSNX 2024(v1.1) Release Note

Previously, when defining time steps, results were only output at the times set for intermediate results. However, a new feature has been added to allow results to be

output at specific times. For example, if the time interval is set to 0.01 seconds and the intermediate results output is set to 100, results are output every 1 second.

Now, by entering the desired specific times for result output, additional result items can also be output at those specified times.

Add/Modify Analysis Case

Analysis Case Setting

£

&5 nodal head Dynamic Load
£E nodal head Transient
&5 nodal head_Pressure

€9 Dynamic Load
e o ser

R Contact Pair

R
<5 Dynarmic Load Set-1
R Contact Pair
\;’\\.; Boundary Condition (In-Situ)

Solve Each Load Set Independently Sorting Name ~

x

Title Earthen Dam
Description Analysis Control )
Solution Type Monlingar Time History il Output Control kB
Construction Stage Set-1
Analysis Case Model
All Sets <= 2= Active Sets
@ Mesh 2 @ Mesh
Default Mesh Set Default Mesh Set
bedrock bedrock
core core
dam body dam body
fitter fitter
filter-1 filter-1
fitter-2 fitter-2
fitter-3 fitter-3
fitter-4 fitter-4
fitter-5 fitter-5
fiter-6 fiter-6
e indary Condttion =58 indary Condttion
§6 BC &6 BC

Cancel Apply

[Analysis Case Definition]

Analysis > Analysis Case > General > Time History Analysis > Analysis Control > Specific Output Time

i Time Step *

Time Step for Analysis and Output
Define Time Step

Item

Summary
Total Time Duration 10
Total Time Steps 100
Close
| Define Time Step X -
| Name t Add
| Time Duration 10 sec Insert
|
Time Increment 0.1 sec Maodify
Intermediate
Output{Every N Time —IUD Delete
Mo Mame Time Duration Time Increment  Inter. Output
1 tt 10 0.1 100 H
......
B
£
£
&
Close B

[Time Steps Definition]

£
B
£
B
£

£

I

&\Ej E\w360 GTS MX Testing Testinghstress ...
: Post Style
¢ L.fi8 Default Style
Eﬁ stress seepage slope
EI@ Construction Stage-1
. @[ INCR=1(LOAD=1.000)
E@ Construction Stage-2
- @] INCR=1 (LOAD=1.000)

=] INCR=15 (TIME=1.500e+00)

- Displacements
]fr} Gnd Forces
]d%r Reactions
]--@' Accelerations
]--ﬁ] Solid Streszes
]—-ﬁ] Solid Strains

Al INCRE 00 {TIRAES 11000+ 01,
2] INCR=101 (TIME=1.000e+01.
-2 MIN

A2 MAX

2] ABSOLUTE MAX

Co
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2.7 Dynamic Analysis Min/Max value occurrence time output

Now the users can be able to find the Time of Occurrence of the Min/Max/Abs Max results at each node.

Results Tree > MIN, MAX, ABSOLUTE MAX (Occurrence time output)

TX TRANSLATION (V)

=il dy Node ™

= Monlinear Time History Value Time (sec)
-] INCR=3000 (TIME=3.000e+001) 1| 34806001 | 5510e+000
&2 MIN 2| 3480001 5510e+000
S MAX 3| 3.480e-001| 5.510e+000
B ) —> 4| 34806001 5520e+000
£-@ Displacements 5| 3.482e-001| 5520e+000
] TOTAL TRANSLATION 6| 3.483001| 55205-000
- TX TRANSLATION (V) 7| 3.487e-001| 5530e-000
BTV TRANSIATION V) 8| 34948001 5.540e+000
B TZ TRANSLATION (V) 9| 35046001 5.550e+000
i TOTAL ROTATION (V) e e

.. e-| . e+
-l RXROTATION (V) 12| 36346001 | 5620e+000
[ RY ROTATION (V) 13| 3617e-001 | 5.650e+000
@ RZ ROTATICN (V) 14|  3.270e-001| 5680e+000
B TXY TRANSLATION (V) 15| 44056001 2.105e+001
ﬁ TYZ TRAMSLATION (V) 16 4.887e-001 2 104e+001

[ TZX TRANSLATION (V)

= Relative Displacemnents
[-#4 Reactions
GJ-# Grid Forces
i Vel oc Itles BENDING MOMENT Y 0/4 BENDING MOMENT Y 1/4 BENDING MOMENT Y 14 BENDING MOMENT Y 2/4 BENDING MOMENT Y 2/4 BENDING MOMENT Y 3/4 BENDING MOMENT Y 3/4 BENDING MOMENT Y 4/4
[ - (kN-m} (KN-m) (kN-m) (kN-m) (kN-m) (kN-m} (KN-m) (kN-m)
[]ﬁ Relative Velocities Value Time (sec) Value Time (sec) Value Value Value Time (sec) Value Time (sec) Value Value
B-& Accelerations
2 4.351e+004 6.350e+000 4209e+004 6.350e+000 4.299e+004 6.350e+000 4.247e+004 6.350e+000 4.247e+004 6.350e+000 4.194e+004 6.350e+000 4.1948+004 6.350e+000 4.145e+004 6.360e+000
Ejﬁ Relatrve Ac celerat| ons 3 4.138e+004 6.360e+000 4.087e+004 6.360e+000 4.08Te+004 6.360e+000 4.036e+004 6.360e+000 4.036e+004 6.360e+000 3.986e+004 6.360e+000 3.986e+004 6.360e+000 3.935¢+004 6.360e+000
4 3.92Te+004 6.360e+000 3.875e+004 6.360e+000 3.875e+004 6.360e+000 3.822e+004 6.360e+000 3.8228+004 6.360e+000 3.770e+004 6.360e+000 3770e+004 6.360e+000 3.717e+004 6.360e+000
EI"E'ﬂ Beam Element Forces _ S| 3711e+004| 63606+000| 3657e+004| 6370e+000 | 365767008 | 637067000 | 360764004 | 63706000 | 36077004 | 6370e+000 | 3556e+004 | 63706000 | 35566004 | 6370e+000 | 3505e+008 | 63702+000
| 6 3.495e+004 6.370e+000 3.388e+004 6.370e+000 3.388e+004 6.370e+000 3.281e+004 6.380e+000 3.281e+004 6.380e+000 3.182e+004 6.380e+000 3.182e+004 6.380e+000 3.083e+004 6.380e+000
& AXIAL FORCE 7| 3067004 | 63906000 _2566ev00¢ | 63908000 | 29656004 | 639004000 | 26662004 | _6.390e-000 | 256004008 | 6 3908000 | _2776e-004 | 640024000 | 27768004 | _6.400e+000 | 26058008 | 6 400E+000
8 2.662e+004 6.410e+000 2.576e-004 6.410e+000 2.576e+004 6.410e+000 2.494e-004 6.420e+000 2.4%4e+004 6.420e-000 2.418e+004 6.420e+000 2.418e-004 6.420e+000 2.342e+004 6.420e+000
E.a SHEAR FORCE Y 9| 2316e+004 | 643004000 | 224264004 | 6430e+000 | 22626+008 | 643064000 | 2.177e+004 | 644024000 | 217724008 | 64406+000 | 2121e-004 | 645067000 | 2.121+00¢ | 64500000 | 2.0726+004 | 6.4602+000
S H EAR FORCE Z 10 2.040e-004 6.470e+000 1.956e-004 6.480e+000 1.956e+004 6.480e+000 1.921e-004 6.500e+000 1.821e+004 6.500e-000 1.915e-004 6.510e+000 1.915e-004 6.510e+000 1.936e-004 6.540e+000
b 11 1.896e+004 6.560e+000 2.031e+004 6.700e+000 2.031e+004 6.700e+000 22738+004 6.700e+000 2.273e+004 6.700e+000 2.516e+004 6.700e+000 2516e+004 6.700e+000 2.758e+004 6.700e+000
: 2 TR E 12 2.758e+004 6.700e+000 2.861e-004 6.700e+000 2.861e+004 6.700e+000 2.965e-004 6.700e+000 2.965e+004 6.700e~000 3.074e-004 6.690e+000 3.074e-004 6.690e+000 3.183e-004 6.690e+000
. 13 3.18%e+004 6.690e+000 3.020e+004 6.680e+000 3.020e+004 6.680e+000 2.8588+004 6.680e+000 2.858e+004 6.680e+000 2.706e+004 6.6T0e+000 2706e+004 6.670e+000 2.566e+004 6.660e+000

h BEMDING MOMENT ¥ 14| 2575¢+004 | 6.660e+000 | 2.068e+004 | 6.650e+000 | 2.068¢+004| 6650e+000 | 1571e+004 | 6.640e+000 | 1.571e+004| 6640e+000 | 1.110e+004 | 6.060c+000 | 1.110e+004| 6.060e+000 | 6.601e+003 | 6.070e+000
15| 6680e+003 | 6.060e+000| 5.010e+003| 6.060e+000 | 5.010e+003| 6.060e+000 | 3.340e+003 | 6.060e+000| 3.340e+003| 6.060e+000 | 1670e+003| 6.060e+000| 1670e+003| 6.060e+000 | 1.140e-009 | 5690e+000
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2.8 Improve Dynamic Analysis ABSOLUTE MAX(Absolute value output)

GTSNX 2024(v1.1) Release Note

Previously, the ABSOLUTE MAX results displayed the actual values after considering the signs, based on absolute value comparisons across the entire time period.
However, we have now changed it to display the absolute values directly, to facilitate consistent variability analysis when reviewing ABSOLUTE MAX results.

Results Tree > ABSOLUTE MAX

V2023v11

Elﬂ dy
=-&f Menlinear Time History
@' INMCR=3000 (TIME=3.000e+001)

B MIN

-2 MAX
= Displacements )

.[B TOTAL TRANSLATION (V)
[....ﬁ TX TRANSLATION (V)
& TY TRANSLATION (V)
-[B TZ TRANSLATION (V)
& TOTAL ROTATION (V)
- RX ROTATION (V)
&Y RY ROTATION (V)
& RZ ROTATION (V)
B TXY TRANSLATION (V)
B TYZ TRANSLATION (V)
[ TZX TRANSLATION (V)

- Relative Displacements
.48 Reartinne

[Positive/Negative Result » Change Output format(ABS)]

N
= RELDISPLACEMENT
= THm

H +3.89418e-003
H 0.4%

B +3,06907-003
B 21%

H +2,243968-003
H 10.5%

B

B

10.4%

2.4%

-2.31363e-004
-1.056472-003
-1.881582-003

REL DISPLACEMENT
T, m

+6,007138-003
0.6%

+5,506538-003
0.7%

+5.00554e-003

505348003

004756003
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2.9 Customization of Results Display

Previously, loading results in dynamic analysis or construction stage analysis could be time-consuming, especially with numerous time steps or stages. In the new
version, users can select specific parts of the output results to display, ensuring faster output speed in models with many large steps and stages, like nonlinear time

history analysis or construction stage analysis.

GTSNX 2024(v1.1) Release Note

Results Tree > Analysis Case > Analysis

Item D Color

ﬂ test2
=
o] INCR=1(TIME=1, Insert Analysis Results...
El:‘ﬂ IMCR=2 (TIREZ2 00
o2 INCR=3 (TIME=3.00...
o [2f INCR=4 (TIME=4.00..,
o] INCR=5 (TIME=5.00...
o2 INCR=6 (TME=6.00...
o[ INCR=7 (TIME=T.00...
5 [2f INCR=8 (TIME=2.00...

- P incR—omkac—ann

Insert Analysis Results
Step Results

Analysis Case test2

Sub Case Monlinear Time History w

Step
Start 1

Interval 3

=

MName

INCR=1 {TIME=1.000e-001)
INCR=2 (TIME=2.000e-001)
INCR=3 (TIME=3.000e-001)
INCR=4 (TIME=4.000e-001)
INCR=5 (TIME=5.000e-001)
INCR=6 (TIME=6.000e-001)
INCR=7 {TIME=7.000e-001)
INCR=8 (TIME=8.000e-001)
INCR=9 (TIME=9.000e-001)
INCR=10 (TIME=1.000e +000)
INCR=11 (TIME=1.100e +000)
INCR=12 (TIME=1.200e+000)

I000\e000e000oe o

L

[Select the Steps to be seen using ‘Interval’]

Insert Analysis Results

Step

Results

Analysis Case test2

Sub Case Nonlinear Time History

Step

All steps

00000000008~

Mame

TOTAL TRANSLATION (V)
TX TRANSLATION (V)
TY TRANSLATION (V)
TZ TRANSLATION (V)
TOTAL ROTATION (V)
RX ROTATION (V)

RY ROTATION (V)

RZ ROTATION (V)

TXY TRANSLATION (V)
TYZ TRANSLATION (V)
TZX TRANSLATION (V)
TOTAL VELOCITY (V)

Close

[Select the Results to be shown in

Respective Steps]
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2.10 Body Force

A new load set is introduced to assign the accelerations (pseudo static loads) for respective Elements/Mesh Sets.
In the case of Pseudo Static Loads, user needs to input the Accelerations directly (seismic coefficients*acceleration due to gravity) in the body force definition.

Static/Slope Analysis > Load > Define Body Force

[
2
2
=
&

: Body Force x|

Body Force
MName Body Force-1
Select the Elements/Mesh Sets to with Body | fﬁ:d — ik
force needs to be applied
5 [E Select Object(s) ] E

Reference Object

Type Coordinate ~
Ref, CSys Global Rectangular
pr ey
Input the Acceleration Components. : :
. | A 0,981 2 .
For Pseudo Static Load. ~ § ™ 0% mee
Component = Seismic Coeff * 9.81 m/sec? I 04 mpect !
§ Az 0 mfsec? E
Spatial Distribution [
Base Function  pgpe i o
| Load Set | Body Force v ||

== OK Cancel Apply
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2.11 HD/RO/GHE-S Function (Confining Pressure)

An input item has been added to allow input of the standard confining pressure. Under the standard confining pressure used in the 3-axis compression experiment
You can directly enter shear stiffness and reference strain rate or by using the Material Evaluator.

GTSNX 2024(v1.1) Release Note

Mesh > Material > Isotropic > Modified Ramberg-Osgood > Nonlinear

Material >
D f Mame Dc_d Color |:| e
Model Type  Modified Ramberg-Osgood w [ structure
General Meon-dinear  Thermal Porous

Mon-Linear
Initial Shear Modulus 124040393 kpmz
Reference Strain 0.000335
Maximum Damping 0.23
Reference Pressure(Pref) 9.80665  |Njm=2
B Foizzon's Ratio{For Dynamic) 0.454
B consider Shear Stress Only
Constraint pressure dependence
nl 0.5
n 0.5

"] Update Young's Modulus

MibAS
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2.12 Accessing the Load Combination & Convert to Loadsets

Previously, it was tough to access the generated Load Combination. Now the user can access the generated load combination and corresponding load factors used.
In addition, you can convert the Load Combination into a Load Sets

Analysis Workstree > Combined Loadsets

M Bmass T a %
Create Load Set with Combined Load Sets x

Item D Color
Item D Color : (%) New Works
@ Mew Works Combined Load Sets 2 Function
-8 Function Name  LC-1 Dgg?"’ Od“tpuctp'::e‘
: oun ar_‘,r onarton
‘:{aj H'““W GUtpUt Probes Combined Load Sets
Eﬂ---pﬁ Boundary Condition 4 oad " factor | E
E'"'p% static Load 1zEwP 130 L L Normal ; Strength, 18,
..... p% Dynarnic Load 17:EWP-1 1.40 T P
..... IFQEH'_ Thermal Load L’ § E||7\l":f', Pressure
...:;SE Response Spectrum L. :
[—]*@ Combined Loadsets
3 ..... LC-1 g ----- gg!g ?ermal Lt;ad )
TaaEEEmEgEEEEREEEEEEEEEEEEEEEREEEEREEEEEREE L W % esponse Spectrum L.
% StEgE Set [—ja@ Combined Loadsets
- Analysis Caze farnrrnmmnsnarnmnnssrse . R Le-1
----- F _H- Parametric Analysis 5 : - Stage Set
- . fanssasssnssnnsnnnnnnnand []--@ Analysis Case
TR Partial Facter F] _ﬂ- Parametric Analysis
=) oK Cancel Apply [ Partial Factor
[Accessing the defined Load Combination] [Converting to Loadsets] [Converted Loadsets]

% 'Load Combination Set’ which is not converted to a ‘Load Set' can also be used as a ‘Load Set’ in the Analysis
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2.13 Construction Stage Wizard Function Improvement

Previously, the construction stage wizard was limited to single-type analysis. Now, it supports configuring stages for coupled Seepage-Stress unidirectional analyses.
Sequential definition is possible for infiltration and stress stages; other cases require separate modifications in the construction stage set.

Static/Slope/Seepage/Consolidation Analysis > Construction Stage > Stage Wizard

.
| 7 Stage Definition Wizard XW

Construction Stage Set  Rainfall Analysis o Construction Stage Set Type Stress-Seepage-Slope

Element, Boundary, Load

= @ Mesh Define All Steps...
Auto-Mesh (Planar Ar... Set Assignment Rules
Default Mesh Set
= é B_aundary Condition STt:g: Step Set'!::Typ Set Name Prefix Add/Remove | Start Postfix] F PEﬂrl_fﬁx Postfix Inc. Ss‘t;l;e S}ﬁge
<6 Boundary Set-
-85 Intial Water Level Steady- X Mesh s |Auto-Mesh (Planar Area) A 1 1 1 1
-85 Rainfal Steady- X Bound _ |Initial Water Level A 1 1 1 1
% Review Stress X Load 5  |Default Self-Weight A 1C 1 2 1
=] % Static Load Steady- X | .. |Bound Rainfall A 11 1 3 1
&l Default Self-Weight Steady- | X |. |Bound |Review A 10 1 3 1
2 Contact Steady- | X |..|Bound |[Initial Water Level R 1 1 3 1
Stress X Mesh s |Auto-Mesh (Planar Area) A 1 1 4 1
* o
Stress-5 / SeepageP Reset Assignment Rules Apply Assignment Rules

Element, Boundary, Load Activation Status

Set%CType Set Name Prefix IS |15 | P1| 81 P2 | 82| P3| S3|P4|S4|P5| 85| P6B| S6|P7| S7| P8| S8B| P9 | S9|P10|S10|P11]|511]|P12] 512

Mesh set Auto-Mesh (Planar Area) A -
Boundary Set|Boundary Set-
Mesh set Default Mesh Set

Load Set Default Self-Weight ' —

Boundary Set|Initial Water Level IEI# StEgE SEt

Boundary Set|Ranfal H ' -
Boundary ef|Review | E--# Construction 5ta...

= IS]ID:1]
Insitu [1D:2]
Rainfall [1C:3]
Stress [1D:4]

i

4= >

oK Cancel J

i

i

[Construction Stage Wizard] [Construction Stage Set]
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2.14 Additional Construction Stage Type

Previously, the construction stage for semi-coupled analysis considering seepage and stress required defining the seepage and stress stages separately. However, a
new functionality has been added that allows the construction stages to be easily configured using the 'stress seepage' stage type, which defines both seepage and
stress stages in the same window.

Static/Slope/Seepage/Consolidation Analysis > Construction Stage > Stage Set > Stage Type [Stress-Seepage-Slope]
> Stage Type [Stress Seepage]

Define Construction Stage X StEIgE T'?'DE | Stress SEEI:'EQE i
Construction Stage Set Mame Slope e Stress
Steady-State
Stage ID 3:EX15N1 ~ = | Move to Previous Move to Next O SetData Transient
Stage Name EX15N1 New Insert Delete O =] % Mesh Stress Seepage
Stage Type Stress Seepage w O Sul
- [Stage Type ‘Stress Seepage’]
& | LOF... Copy To Spedific Stage...
Set Data Activated Data Deactivated Data —
= % Mesh Bl % Mech =] % Mech |_| Clear Displacement

Auto-Mesh (Planar LC1 i@ ExI Clear Strain
Auta-Mesh (Planar I =88 Boundary Condition
Auto-Meash (Planar . || | =88 Boundary Condition &6 [W] L.Initial N
Auto-Mesh (Planar ¢ 6 W1 EXI gl Static Load [ slope Stability(SAM)
Auto-Mesh (Planar ¢ sk Static Load 1) Combined Load Sets

Auto-Mesh (Planar ¢ D) Combined Load Sets = Contact

Auto-Mesh (Planar ¢ = Contact

[ Slope Stability(SRM)

Sort By Name ~ Show Data Activate e Save Close

[Construction Stage Window]
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2.15 Initial Equilibrium Force and Initial Stress Table Functions

Now, initial equilibrium forces for different elements (truss/embedded truss, beam/embedded beam, plane strain/plane stress, axisymmetric, solid, shell) can be
automatically generated from analyzed results. Previously, users manually input these forces, but now they're generated from analysis results. Moreover, static
analysis results (stress, internal forces) can be set as initial conditions for dynamic analysis, facilitating dynamic analysis based on these initial conditions.

Static Analysis > Static Load > Initial Equilibrium Force/Initial Equilibrium Force Table

| . .y - | F
Initial Equilibrium Force X Initial Equilibrium Force X
From Result il B From Result i I
Name Initial Equilibrium Farce Type
ElementType  Plane Strain/Plane Stress ~ ElementType  Flane Strain/Flane Stress
Object Ref, CSys CORD_ID=1 | [
Type 2D Element ~

[ self-weight Consideration
(=2 Select Object(s) ] Access/Edit Initial Equilibrium

Result Set
. _ Force through Table
Ref. CSys CORD_ID=1 v e Analysis Set SoilPlus -
Components ) Step Linear Time History(Modz
Base Function
SHN 0 kNjm®  MNone ~ | R
Syy 0 KNjm2 | None ) Tension{+), Compression(-)

o 0 Kjm? | None v/ B Load Set Load Set-1 | e
Sxy 0 kNfm2 Mone v 3 B &2 0K Cancel Apply Initial Equilibrium Force X

DSElf—‘l’l.l'eight Consideration L < Truss/Embedded Truss Beam/Embedded Beam  Plane Stran/Plane Stress  Axisymmetric  Solid She\l\ /
— (K:ﬁ:‘:' (kr:{ynil (Kr\?tzrzn" (k!\s:/xr!;\‘) Cs;en\;—‘v:::gmn — Ref GSys Bas;;un: Bas;yl;unc. Base Func. BaseSFunc |
Tension(+), Compression(-) >

2| -2.514e+00 | -5.866e+00 | -2.514e+00 | 0.000e+000 | No A0 HET None None None None

3| -2.314e+00 | -5.398e+00 | -2.3142+00 | 0.000£+000 | No AIHA HEX None None None None

Load Set Load Set-1 v || 4 -2.113+00 | -4.931e+00 | 211300 | 0.000e+000 | No I ] HETE None Nane Nane Nane
5| -1.920e+00 | -4.481e+00 | 1.920e+00 | 0.000e+000 | No L ] PET None None None None

6| -1.742e+00 | -4.066e+00 | -1.742e+00 | 0.000e+000 | No 1l HER MNone None None None

E @ QK Cancel Apply 7| -1.580e+00 | -3 686e+00 | -1.580e+00 | 1.304-012 | No vl ER None None None None
8| -1.4326+00 | -3.345e+00 | -1.434e+00 | 1.117e-012 | No AIHA HEX None None None None

- ‘ 9| -1.301e+00 | -2.036e+00 | 1.301e+00 | 0.0006+000 | No G Gl HSETE None None None None
10| 1.181e+00 | -2.757e+00 | -1.181e+00 | 0.000e+000 | No L ] PET None None None None

11 -1.090e+00 | -2.543e+00 | -1.090e+00 | 0.000e+000 | No 1l HER MNone None None None

12 1.018e+00 | -2.375e+00 | -1.018e+00 | 0.000e+000 | No A0 HET HNone None None None

13 | -9.476e+00 [ -2.211e+00 | -9.476e+00 | 0.000£+000 | No AIHA HEX None None None None

14| -8.793e+00 | -2.052¢+00 | -8.7932+00 | 0.000e+000 | No G Gl HSETE None None None None

15| -8.163e+00 | 1.905e+00 | -8.163e+00 | 0.000e+000 [ No 2 gl HET None None None None

ok Cancel
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2.15 Initial Equilibrium Force and Initial Stress Table Functions

GTSNX 2024(v1.1) Release Note

Now, initial equilibrium forces for different elements (truss/embedded truss, beam/embedded beam, plane strain/plane stress, axisymmetric, solid, shell) can be
automatically generated from analyzed results. Previously, users manually input these forces, but now they're generated from analysis results. Moreover, static
analysis results (stress, internal forces) can be set as initial conditions for dynamic analysis, facilitating dynamic analysis based on these initial conditions.

Static Analysis > Static Load > Initial Equilibrium Force

ST ==
Truss Plane i Stress dsy! Solid  Shel
b My_i Mz, -
Element Gonfm) | (rorim) {tontm) SEZE  ©

002 | — &+001 | ~3.383e+00" 0000e+000 | 0.000e+000 | 0.000e+000 | —2.346e+001 | — e+001 | — 7e+001 | 0.000e+000 | 0000e+000 | 0.000e+000 | —1.078e+001 |No ‘: ‘
003 | e+001 | —2557e+00" 0.000e+000 | 0.000e+000 | 0.000e+000 | -1 078e+001 | e+00 | - 9e+001 | 0.000e+000 | 0000e+000 | 0.000e+000 400e+000 | No ‘7
004 | e+001 | —2158e+00f 0.000e+000 | 0.0002+000 | 0.000e+000 A00e+000 | e+00 | - 1e+001 | 0000e+000 | 0000e+000 | 0.000e+000 161e+001 |No
005 | &+001 | —1 361 e+00" 0.0002+000 | 0.0002+000 | 0.0002+000 1612+001 | 2+001 | ! 02+000 | 0.000e+000 | 0000e+000 | 0.000e+000 8822+001 |No
008 | — e+001 | =5 630e+00( 0.000e+000 | 0.000e+000 | 0.000e+000 BB2e+001 | = e+001 0e—001 | 0.000e+000 | 0000e+000 | 0.000e+000 028e+001 |No

2007 | -2.291e+001 | 7500e—-001 | 0000e+000 | 0.000e+000 | 0000e+000 | 3.028e+001 | —2.281e+001 | 7670e+000 | 0000e+000 | 0000e+000| 0.000e+000 | 2755f+001 |No
008 | — 8+001 7 6708+00( 0000e+000 | 0.0008+000 | 00008+000 | 2755e+001 | — 8+001 405e+00° 0000e+000 | 0000e+000 | 0.000e+000 | 2103 01 |No
009 | — [Chats) A0S e+00 0.000e+000 | 0.000e+000 | 0.000e+000 | 2103e+001 | e+00r 203e+00° 0000e+000 | 0.000e+000 | 0.000e+000 | 7 5002+000 | No
010 | e+001 203e+00" 0.000e+000 | 0.000e+000 | 0000e+000 | 7500e+000 | e+001 001e+00° 0.000e+000 | 0000e+000 | 0.000e+000 | -1 202e+001 |Na
011 | 2+001 001 8+001 0000e+000 | 0.0002+000 | 0.000e+000 | -1 202e+001 | e+001 T7462+00° 00002+000 | 0000e+000 | 0.000e+000 | -3 5642+001 |No
012 | = £+001 F46e+00 0000e+000 | 0.000e+000 | 0.000e+000 | =3 564e+001 | = e~+001 587e+00° 0.000e+000 | 0000e+000 | 0.000e+000 | =4 8752+001 |No

2013 | -2.291e+001 | 4597e+001 | 0000e+000 | 0.000e+000 | 0.000e+000 | —4.575e+001 | —2.281e+001 | 4 §10e+001 | 0000e+000 | 0000e+000 | 0.000e+000 | —6.542e+001 |No

2014 | -2.291e+001 | -4510e+001 | 0000e+000 | 0.000e+000 | 0.000e+000 | —6.542e+001 | —2.281e+001 | -4 587e+001 | 0000e+000 | 0000e+000 | 0.000e+000 | -4 .875e+001 |No
015 | — &+001 | —4.597e+00" 0000e+000 | 0.000e+000 | 0.000e+000 | —4 575e+001 | — e+001 | -3.746e+00 0.000g+000 | 0000e+000 | 0.000e+000 | —3 5G42+001 [No
0186 | e+001 | —3.746e+00" 0.000e+000 | 0.000e+000 | 0.000e+000 | -3 564e+001 | — e+001 | -3 001 e+00 0000e+000 | 0000e+000 | 0.000e+000 | —1 202e+001 |Na
017 | e+001 | —3.001 e+00f 0000e+000 | 0.000e+000 | 0.000e+000 | -1 202e+001 | e+001 | -2 203e+00 0000e+000 | 0000e+000 | 0.000e+000 | 7500e+000 |Na
018 | &+001 | —2.2032+00" 0000e+000 | 0.0002+000 | 0.0002+000 | 7500e+000 | e+001 | -1 405e+00 00002+000 | 00002+000 | 0000e+000 | 21032+001 |No -

; D112 75 A1 1= 806800003000 0RO 09800 1 4153001 | TR | 0w £00] 0500 2| 55 ;

ana\ Equilibrium Force

[Initial Equilibrium Force of Beam Element]

Truss/Embedded Truss  Beam/Embedded Beam  Plane Strain/Plane Siress  axisymmetric Soid  Shel
Element (kfux:wi) (s | (i) (Kstr!v,ﬂ’) Csfr\l;‘::r‘zgn:‘én Load Set Ref. CSys Bas:;mc Bas:;mc Bas;zemc Bas;;mc
| 3
2 | -2.5148+00 | -5 866e+00 | -2 514+00 | 0.000e+000 | No AMEAC HEX Mone Mone Mone Nane
3| -2.314e+00 | -5.398e+00 | -2.314e~00 | 0.000e+000 | No MEAH) HEE T Mone Mone Mone None
4| -2.113+00 | -4.9312+00 | -2 113+00 | 0.000e+000 | No AIKAC HEX Mone Mone Mone Nane
5 | -1.920e+00 | -4.481e+00 | -1.920e+00 | 0.000e+000 | No MR HEET Mone Mone Mone None
6 | -17426+00 | -4.0662+00 | -1.742+00 | 0.000e+000 | No AIKAC HEX Mone Mone Mone Nane
7| -1.580e~00 | -3.686e+00 | -1.580e+00 | 1.304e-012 | No MR BT None None Mone None
8| -1.4342+00 | -3.345e+00 | -1.434e+00 | 1.1172-012 | No AIEAC HET None None None Nong
9| -1.301e+00 | -3.036e+00 | -1.301e+00 | 0.000e+000 | No MR BT None None Mone None
10| -1.181e+00 | -2.7572+00 | -1.181&+00 | 0.0008+000 | No AIEAC HET None None None Nong
11 -1.090e+00 | -2.543e+00 | -1.090e+00 | 0.000e+000 | No A HET None None None None
12| -1.018e+00 | -2.375e+00 | -1.018e+00 | 0.000e+000 | No AEAD ) PR Nane Nane Nane None
13 [ -9.476e+00 | -2.211e+00 | -9.476e+00 | 0.000e+000 | No A HET None None None None
14 | -8.793e+00 | -2.052e+00 | -8.793e+00 | 0.000e+000 | No AEAD ) PR Nane Nane Nane None
15| -8.163e+00 | -1.905e+00 | -8.163e+00 | 0.000e+000 | No M2 HET None None None None

ok Cancel

[Initial Stress of Plane Strain/Plane Stress Element]
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GTSNX 2024(v1.1) Release Note
2.16 Multiple Copy Objects Relative to Base Point

User can now be able to copy the Geometry Multiple times to different locations using the ‘Multiple Points Copy' option.

Geometry > Transform > Translate > Multiple Points Copy

Transform

*

Translate Rotate Mirror  Scale Sweep—'EII‘

o Selected 1 Target Object(s)
Direction
n Select Direction
2 Points Wector X Y 7
0,0,0
L1 Base Point:
Method Select the Base Point to copy the object
(O Mave () Copy () Copy
(Uniform) (Mon-Uniform)
: O Multiple Points Copy :
Base Point 0,0,0 g Target Point:
P TargetPoint -13.7337,0, -32.4174  } Either manually input the coordinate to copy the object/geometry or
_ use the cursor to copy the object to multiple locations.
Distance 100 <
Times 1=

Geometry Set | Geometry Set-1

G

E= & na OK Cancel Apply
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2.17 Hinge (M-® Data) Assign Table

When assigning inelastic hinge properties (M-®) to structural elements, it was previously necessary to repetitively set these properties for each element when dealing
with many structural members. This process has been improved with a new feature that allows users to easily assign hinge properties through a table. Additionally, a
feature has been added to facilitate the import and export of hinge property files from a CSV file when defining hinge properties.

GTSNX 2024(v1.1) Release Note

Ty Delete [[H Parameters

Mesh > Element > Hinge Table

[5 Create [S% Modify Topo. BYExtract 3 Interface
[[1owide X piefPie Ti

}L/ Hinge ~

‘Fluid Boundary

Mesh > Prop./Csys./Func. > Hinge > Hinge Properties

Hinge...
[¥[ Modify [] Connection [B] Measure [f{Free Field .
Hinge Table
Element
| Create Hinge

Beam Truss FElasticLink Point Spring

Element Inelastic Hinge Property
2 | 2_Mphi
3| 3_Mphi
4 [4_Mphi
5| 5_Mphi
G | 6_Mphi
7 | 7_Mphi
8 | 8_Mphi
9 | 9_Mphi

10 | 10_Mphi

11 | 11_Mphi

12 | 12_Mphi

13 | 13_Mphi

14 | 14_Mphi
*

Cancel

Apply

S5555555555555555555555%5

coocococococococoooooo0000000000
mmmmmmmmmmmmmmmmmmmmmmmm

©DUUUUUUUDDUDUDUUUDUUUTUTUDOD

r
Add/Medify Property *
i Tiee | ciio ]
1 1_Mphi Beam Modify. .
2 2_Mphi Beam
3 3_Mphi Beam Copy
4 4_Mphi Beam Delete
5 5_Mphi Beam
[ &_Mphi Beam Import...
7 7_Mphi Beam Renumber
8 8_Mphi Beam
9 9_Mphi Beam C5V Impart
10_Mphi B
=P =am CSV Export
11_Mphi Beam
12_Mphi Beam
13_Mphi Beam
14_Mphi Beam
cl
- = x
HA KTUL(Poh & s @ - x
MS PAYyh - B @ W “Q' ; a7 A
JAUb ~ 2840 jd] RE
- fie| 2030 Mphi
B c D E G K R s

333333333333333333333333

202E+03 988E-05 461E+03 1.126-03 6.41E+03 109E-02
1.09E+03 188E-04 295E+03 208E-03 357E+03 337E-02
202E+03 986E-05 460E+03 1.12E-03 6.41E+03 109E-02
1.08E+03 187E-04 294E+03 208E-03 357E+03 338E-02
202E+03 985E-05 459E+03 1.126-03 6.39E+03 1.10E-02
1.08E+03 187E-04 294E+03 208E-03 357E+03 339E-02
201E+03 9.83E-05 459E+03 1.12E6-03 6.39E+03 1.10E-02
1.08E+03 187E-04 294E+03 208E-03 356E+03 341E-02
201E+03 981E-05 458E+03 1.12E6-03 6.39E+03 1.10E-02
1.08E+03 186E-04 293E+03 208E-03 356E+03 341E-02
201E+03 979E-05 457E+03 1.11E-03 6.38E+03 1.10E-02
1.08E+03 186E-04 293E+03 208E-03 355E+03 342E-02
200E+03 978E-05 457E+03 1.11E-03 637E+03 1.10E-02
1.07E+03 186E-04 293E+03 208E-03 355E+03 344E-02
200E+03 976E-05 456E+03 1.11E-03 6.36E+03 1.11E-02
1.07E+03 195E-04 292E+03 208E-03 354E+03 345E-02
199E+03 974E-05 4556403 1.11E-03 635E+03 1.11E-02
1.07E+03 195E-04 292E+03 207E-03 354E+03 345E-02
199E+03 9.72E-05 454E+03 1.11E-03 634E+03 1.11E-02
1.07E+03 184E-04 291E+03 207E-03 353E+03 347E-02
199E+03 971E-05 453E+03 1.11E-03 633E+03 1.11E-02
1.07E+03 184E-04 291E+03 207E-03 353E+03 348E-02
198E+03 969E-05 453E+03 1.11E-03 633E+03 1.11E-02
1.06E+03 194E-04 291E+03 207E-03 353E+03 349E-02
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2.18 Midas Civil Inelastic Hinge Data

GTSNX 2024(v1.1) Release Note

Previously, the inelastic hinge data assigned to elements in Midas Civil could not be imported into GTS NX via the .mxt format. Now, the user can import the inelastic

hinge data into GTS NX using mxt format and proceed with nonlinear analysis involving soil continuum and structural elements.

File > Import > midas Mxt

New
I Create a new document

=

Open
4 Open an existing document

Save
H Save the active document

. Save As...
ﬁ Save the active document
with @ new name

4 Import
‘ H Import the selected file L3

p—g Export
H Export the active document®

N Close
I Close the active document

S Close All
I Close all documents

Import the geometries or FE model in the selected file

b Import CAD File...
B Import the CAD file into a current project
. DXF 2D (Wireframe)...
[
b Import the DXF 2D file into a current project
o DXF 3D (Wireframe)...
& Import the DXF 3D file into a current project

Ty DWG (Wireframe)...
I& Import the DWG file into a current project

midas Mxt...
@ Import the midas MXT file.

Y| GeoXD Neutral Format File(*.FPN)...
Import the Neutral File
GTS NX Neutral Format...
Open Neutral File
@ Import Nodal Results(*.txt)

Import nodal results File
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GTSNX 2024(v1.1) Release Note

2.19 Analysis Log Visualization

In this version, user can be able to visualize the Work/Load/Displacement Norm vs Iteration graphically to better understand the convergence and divergence in the
solution during the analysis.

Tools > Options > Tools > Results > Results > Graph > Show Norm Graph
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2.20 Nastran file Export
In the new version, a function has been added to export the GTS NX Model into a Nastran Input File.

File > Export > Export Nastran Input File

2.21 Default Self-Weight

When creating a new model, the system has been updated to automatically register self-weight according to the analysis settings (2D/3D).

Analysis Works Tree > Static Load > Default Self Weight

2.22 High Resolution Support

The previously optimized GUI for FHD (1920x1080 pixels) has been enhanced to support 4K (3840x2160 pixels) resolution. The interface, function icons, and text
now scale according to the Windows user scaling settings.
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Thank you for being a part of our journey.
Let's achieve more together!
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