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GTSNX 2021(V1.1) Enhancement

1. Analysis

1.1 Pre-Overburden Pressure at Advanced Soil Model

GTSNX 2021(v1.1) Release Note

= POP is applied on Modified Mohr-Coulomb, Hardening Soil, Soft Soil(Creep), Modified Cam Clay, User can define the initial stress state using Pre-Overburden

Pressure(POP) instead of assigning Over-Consolidation Ratio(OCR).

= Mesh > Prop./Csys./Func. > Material > Create > Isotropic > MMC / HS / SS(C), MCC

Over Consolidation Ratio{OCR)
oSy .
Tresca : PreOverburden Pressure(POP)
vor, Mises ...;l.o.p.e.;;.c — me(A ] ........................ Zimaseees :
Mohr-Coulomb _
Drucker Prager Slope of Over Consol Line(k) 0.05
Hoek Brown
Generalized Hoek Brown{(MODS) Slope of Critical State Line(M)
Hyperbelic{Duncan-Chang E-v) Pc  [Juser Defined 0
Hyperbaolic{Duncan-Chang E-B)
Strain Sgﬂ:ening [[] allowable Tensile Stress 0
Modimed Cam Clay :
Jardine
D-min Cap
Modified Mohr-Coulamb OCR
Soft Soil e e
Soft Soil Creep ) »:  PreOverburden Pressure(POP) kN/mz2
MDdlﬁEd UBCSAND mODS) Samnma _. .................................... 6.0.3: ........... :
SEkigUdﬁi-Ghtﬂ[Inh'iSljd:I[MODS:I Pre-Overtl |:|User Defined . kM/m2
Sekiguchi-Chta(viscid) (MODS) [[] consider Optimization
Hamberg-Usgood{MODS)
Hardin-Drnevich{MODS) [Jcap shape Factor 0.22
Hardening Sail(small strain stiffness) _ 0s
Generalized SCLAY 15(MODS) []Cap Hardening Parameter :
CWFS(MODS)

[Non-linear tab]

9p
OCR:?.;y POP
o'\ op AN
[OCR] [POP]

User can define the initial stress state with OCR.
And, Using POP instead of OCR is also possible
Using vertical pre-consolidation(a,) is general,

But, POP is used to define the initial place of the cap yield surface
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GTSNX 2021(V1.1) Enhancement

1. Analysis

1.2 GHE(General Hyperbolic Equation)-S Constitutive Model

= This is for Japanese Railway Dynamic non-linear constitutive model. Unbounded curve is suggested from Tatsuoka and Shibuya" using GHE(General
Hyperbolic Equation) model. And, History law is a model which is satisfied with G/Gy~y relationship and h~y relationship after developing the Massing

law.

= After inputting experiment data of G/Gy~y and h~y relationship, parameters for the defining material will be calculated automatically.

= Mesh > Prop./Csys./Func. > Material > Create > Isotropic > GHE-S

irloodra ufess B the point of symmetry.

0 ya < 7/min
[Irressure Dependent 2 - ﬂa i 2

- ﬂ(]/):( mej]/ +ﬂ“min

’ a

Material Evaluation
_ R ¥, - Shear Modulus when unloading
e i 7/a > ymax
[ GHE-S]

Materal x * Unbounded Curve : GHE(General Hyperbolic Equation) model has C;(0), C;(0), C;(), C,(), a, B, these 6

D Name W‘ cor [ |~ . . . .

Wodei Type [GES 9 Olsvucre material constant. However, if x = 0, dy/dx = 1 and if x = o, dy/dx = 0, with these two formulas, €;(0) =

e s T 1,C, () = 1 is defined. Finally, there are 4 material constants left. And, these 4 constants are calculated from the
e 9 . repetitive loading test’s G/Go~y relationship.
aw [

X C,(0)+Cy() , Ci(0)-Cyi()
cifer) [ 9 — . - Ref h M I C,(x)= + cos
= L y T T x:y/v, ¥ . Re erenc.:e Shear Modulus &
o % C(x) C,(x) ¥ /1%, ¢ Shear Stiffness Cz(X):CZ(O)+C2(ao)+CZ(O)—Cz(oo)COS
[ consider Shear Stress only
S 9 = History Rules : The Massing law states that at some point on an unbounded curve, the subsequent history is that
— I the unbounded curve is magnified by a factor of . The GHE-S model uses a method of drawing a hysteresis curve of

0 the S-shape using the constant function equation(6.11.3) from the point of contraction of the usual massing law to

min < a < Y max h= hmax[ 1- Ya __ymin

GTSNX 2021(v1.1) Release Note

DEEFEIRE : AR OERFBNBEFAEERE L tMER OMEREHEICRIY 3 A%, SAERARE. 1999

MibAS
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GTSNX 2021(V1-1) Enhancement GTSNX 2021(v1.1) Release Note

1. Analysis

1.2 GHE(General Hyperbolic Equation)-S Constitutive Model
= This is for Japanese Railway Dynamic non-linear constitutive model. Unbounded curve is suggested from Tatsuoka and Shibuya1) using GHE(General
Hyperbolic Equation) model. And, History law is a model which is satisfied with G/Gy~y relationship and h~y relationship after developing the Massing

law.
= After inputting experiment data of G/Gy~y and h~y relationship, parameters for the defining material will be calculated automatically.

= Mesh > Prop./Csys./Func. > Material > Create > Isotropic > GHE-S
Material X Evaluate Experiment Data
D Name Color [N GHE-S Parameter Damping Function n Type : Select the Type for evalua“ng the
Model Type | GHE-S = [ structure Type G/Gmax~y @ h~y h-y ~ R
Sanera | parama] o Linear /Gmascy /Gmescy -] Error torm for i Abselute Eror - parameters between original data and
Nen-Linear Error Norm for Fit Relative Error o
It Sher Moduls T e Reference stran normalized data from G /G~y test
Reforence Srain T - -
eegpgreneaneasennees e
oo ol 111 i Sl 7 = Error Criteria for consistency :
R = I U=t i, i [ s .
1 ) H ) % il ol LI . . . .
d e 7 i _ il Select the error criteria for estimating the data.
t.D - o 1 P - Relative Error:
u Consider Shear Stress Only : c i o.sond 1
: : alculate .
u Update Young's Modulus H . [ | PIET SR L -
I 5 Automatically | = (True Value-Approximate Value)/True Value
H - 1 o} - Absolute Error : True Value-Approximate Value
O I AU O o ot
e s e e e P S
inirmum Strain 0 v v . . .
o : _ % G/Gmax~Y and Normalization is
[ unizcing stness ORI T T N I T T T PR T T TE L T T L T T TTL L T T TT T TTTITT . recommended using Relative Error,
Gmin/erer 0 ap i o com ma wosseiss | ; i
Uroading Rofrorca Sran 0 T bemt s b h~y is recommended using Absolute
[lerecsure Dependent aoha et : Erro
n2 0
g....“ftfﬂi‘f".ﬂ.‘"fﬂﬂ.".. : ER ErS
[ GHE-S]
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GTSNX 2021(V1.1) Enhancement

GTSNX 2021(v1.1) Release Note

1. Analysis

1.3 NorSand Constitutive Model

= NorSand constitutive model is a critical state model was originated from the sand behavior in tailing dam previously. But, the model is widely applicable to t
he ground from clay silt to sand.

= NorSand requires relatively few soil properties that can be collected from regular laboratory and in-situ tests so that users can get results easily.
The consideration of a state parameter which is the difference between the current void ratio and the void ratio of its critical state is the prime advantage.

= Mesh > Prop./Csys./Func. > Material > Create > Isotropic > NorSand

= Non-linear Elasticity : The Shear modulus of NorSand is non-linear elasticity like the below formula. And It is using power-low

Gt = Gref [?pefj

= Critical State : state parameters(y) is defined with actual void ratio and critical void ratio, state parameters tend to be ‘0’ when it is close to the critical
state line(CSL)

alp A s oM
f=q—M;p(1-In(p)+In(p,)) S

e Yield Surface

Pl
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GTSNX 2021(V1.1) Enhancement

1. Analysis

1.3 NorSand Constitutive Model

GTSNX 2021(v1.1) Release Note

Material

Model Type | NorSand

General Porous MNon-linear Thermal

Reference Shear Modulus(Gref) kN/m2

Shear Modulus Exponent(m) 0
Critical Friction Ratio{Mtc)
Volumetric Coupling Coefficient(N)
Flastic Hardening Modulus

Gradient of Plastic Hardening Modulus

<
|4 w Hd - h
n S| M| N

Dilatancy Constant
Critical Void Ratio
@Lmear Type

Value of Critical State Line()

=

Slope of Critical State Line(A) 0.0

() curved Type

@ Over Consolidation Ratio(OCR)
() Pre-Consolidation(Pc)

Reference Pressure(Pref) 100| kn/ma

IDI

Structure

Cancel Apply

x

D Name |Isotropid Color v

= Mesh > Prop./Csys./Func. > Material > Create > Isotropic > NorSand

Parameter Contents Description
Gref Reference Shear Modulus m
GI = Gref (p]
m Shear Modulus Exponent(0<m<1) Pres
Mtc Critical Friction Ratio M. 2 39
R TR
+
N Volume linkage coefficient te

Plastic Hardening
Modulus

Plastic Hardening Modulus

Gradient of Plastic
Hardening Modulus

Gradient of Plastic Hardening Modulus

Dilatancy Constant

Dilatancy Constant

[ NorSand — Non-Linear Tab]

r Value of Critical State Line
e, =I'-AIn(100p/ p,)
A Slope of Critical State Line
c

a,b,c Parametera, b, ¢ ec:a—b(p/ pref)

OCR Over Consolidation Ratio n

Piinie = OCRx p EXP(V _]J
Pc Pre-Consolidation !
Pref Reference Pressure 100kPa

MibAS
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GTSNX 2021(V1.1) Enhancement

GTSNX 2021(v1.1) Release Note
1. Analysis

1.4 Improvement of Soil Test

= For more convenience, User Interface is developed. One of them is preventing overlapped windows when the user conducts a soil test so that the user can
add/edit/delete in one work tree.
= Additionally, Drawing Mohr-Circle is developed.

= Static/Slope Analysis > Wizard > Soil Test 2021(v1.1)
Soil Test Simulation X
Soil Test Simulation pad
Name Result Define Stage Oedometer ‘
Soil Test [ Triaxal 8]
Oedometer 0 Method Oedometer v @
Soil Test [] crs 0
Material 1: Isotropic ~ || g
O Name Result Define Stage Oedometer O oss 0 P
[ General [}
I:l Triaxial 0 Initial Stress 0| Kkn/mz2
Oedometer 0 Method Oedometer ~ g :
D CRS o Tension(+), Compression(-)
[ oss 0 Material LM > | Boundary Condition ozz
[] General X
Initial Stress |:| kM/m2 Stage Analysis Output
Tension(+), Compression(-) .
Staellame| Inc. |l‘meda ‘ o7z |
Boundary Condition s7z 4 (day) (kfi/m2)
1 |Loading 100 1.000  -1000.000
Define Stage 2 |unloading 80 1.00 800.000
Stage Name Stage-1 k2 L 4l
No Name Add
1 loadin
q Modify
2 unloading
Delete
Analysis
Show Graph Add Modify Delete
v
Close Analysis Add Modify Delete
Shows Graph Close

[ Development of Defining of Construction Stage]

MipAS 8/21



GTSNX 2021(V1.1) Enhancement

1. Analysis

1.4 Improvement of Soil Test

GTSNX 2021(v1.1) Release Note

= For more convenience, User Interface is developed. One of them is preventing overlapped windows when the user conducts a soil test so that the user can

add/edit/delete in one work tree.

= Additionally, Drawing Mohr-Circle is developed.

= Static/Slope Analysis > Wizard > Soil Test

2021(v1.1)

Show Graph

Data (@ ndependence

Bl o oo o
B Triaxal
-[Juezz/o1-03
[1:01/03
[1:p/q
=[] oedometer
-[AaEezzio
2TIVE(E-2Z
[A2:01/03
[2:pig
= Jcrs
[Oa:e-zz/03
[]3:Tme/E-22
[3:01/03
-aplg
= Joss
[Ja:e-ys-2x
[4:01/03
Haplg

Reset Draw

2:E-77/01

0.00e+000 -5.00e-001 -1.00e+000
0e+002
z
2 [-6.0000e+002
El
-8.0000e+002
-1.0000e+003
-1.2000e+003
B2
—— g1(kN/m?)
2:01/03
N
.00 +bﬂ\0 -1.002+003 -2.00e+003
-2.00002+002
\
T W\
E \
2 40
@
i \
\Y
-6.0000e+002y
-8.0000e+002
oL(kN/m)
— o3(kN/m?)
Chart Setting Data Grid Export Image file

2:TIME/E-ZZ

2.00e+000

N ,
N /
N/

TIME{sec)
— -7
2:p/g
4.0000e+002
3.0000e+002 A

7

T 7/
H z‘ooocewuz/ /
: /
1,00 e\ooz /
0,00e+000 -5.00e+002
BIKN/m?)
= qlkN/m’)

0.0000e+000

1.00e+000 0.,004+000
-2.00002-001

-4.0000e-001

-6.0000e-001

-8.0000e-001

-1.0000e+000

-1.00e+003

Close.

Show Graph

Data

=1 Jpefine Graph Resut
S JTriaxal
[io1-03| vse_zz
Oevvwsez
[CIr vs a(Mohr circle)
(ot vs oz
[lavsp
=

Vzvoz
vs o(Mohr Circle)

[Mavsp

5[ Jcrs

e zzvsoz
e_zzvs TIME

7 vs o Mohr Circle)
o1 vs 03

qusp

0

\_2xvs T_ax
7 vs o{Mohr Circle)
ot vs 03

qusp

neral

0_22vs 0_xx
qusp

lo1- 03| vz
7 vs o(Mohr Circle)

=0

Reset Draw

Graph
Graph Type @ Independence () Overlap
€.7ZVS0 12
T T |
-500 -1000 -1500
F-02
F-04 \
: N
5
k06
0.8
L
o_z2(kNfm?)
T vs 6(Mobhr Circle)
250
200
T riso
B
100
50 . / S
R
0 -50 -100 -150 -200 -250 -300
alkN/m?)
Chart Setting Data Grid Export Image file

V

& zzvs TIME
0
/1
2.5 2 15 1 0.5
/// F-0.2
v ;
/
/
/ -04
/
/ Los
/
/
AV | os

o _atl/m?)

TIME(sec)
O_ZZ VS O_XX
T T T |
-200 -400 -600 -800

I~ =20 \\
F 400 \
[~ -600
[~ -800
--1000
=-1200

a_(ki/m?)

Close

[ Development of Drawing Graph and Mohr-Circle]

MibAS
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GTSNX 2021(V1.1) Enhancement

1. Analysis

1.5 Slope Stability during Consolidation Analysis

GTSNX 2021(v1.1) Release Note

= During Consolidation Analysis, the user can tick the Slope Stability Analysis(SRM) in Define Construction Stage.

= When the user ticks Slope Stability Analysis(SRM), Slope Stability Analysis is being conducted with the last time step’s ground stress state and a separated result

will be displayed.

Seepage/Consolidation Analysis > Stage Set > Consolidation > Define Construction Stage > Slope Stability(SRM)

gy Default Mesh Set
6 Boundary Condition
sk Static Load
= Contact

SortBy  |Name

o

% Boundary Condition
sk Static Load
2 Contact

show Data All he

6 Boundary Condition
sk Static Load
2 Contact

Input Water Level...

O Sub Stage...

O LDF...

[ | Clear Displacement
Slope Stability(SRM)

Save

Define Construction Stage X
Construction Stage Set Name Construction Stage Set-1 ~
Stage ID 1: Construction Stage-1 M= Move to Previous Move to Mext Analysis Control... '_
Stage Name Construction Stage-1 New Insert Delete O Output Contraol...
Stage Type Consolidation | Time Step... Tnitial Condition
[pefine water Level For Global
Set Data Activated Data Deactivated Data o Hone
= iy Mesh iy Mesh & Mesh ["pefine Water Level For Mesh Set

When the user ticks Slope Stability, Slope Stability is
activated under the Analysis Control. Here, the user

can control ‘Convergence Criteria’ or ‘Safety Factor'.

[ Slope Stability(SRM) - Consolidation ]

Analysis Control

Nenlinear parameters

Maximum Mumber of Trials | SU|
Maximum Number of Tterations | 50|
Stiffness Update Scheme Full Newton-Raphson ~
Intermediate Output Request Last Iteration i~
Convergence Criteria / Error Tolerance
[ bisplacement(u) 0.01
Load(F) 0.01
[Cwork(w) 0.0001
Safety Factor
Initial Safety Factor | 1|
Increment of Safety Factor | D.1|
Resolution of Safety Factor | D-DDS|
[] safety Factor Function =2}
Advanced Nonlinear Parameters...
Cancel

X

MibAS
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GTSNX 2021(V1-1) Enhancement GTSNX 2021(v1.1) Release Note

1. Analysis

1.6 Slope Stability during Stress-Nonlinear Time History

= During Stress-Stress-Nonlinear Time History Analysis, the user can tick the Slope Stability Analysis(SRM) in Define Construction Stage.
= When the user ticks Slope Stability Analysis(SRM), Slope Stability Analysis will be conducted with the time step from ‘Analysis Control’ > ‘Define Time’ and a
separated result will be displayed.

= Static/Slope Analysis > Stage Set > Stress-Nonlinear Time History > Define Construction Stage > Nonlinear Time History > SlopeStability(SRM)

Define Construction Stage X . - - .
When the user ticks Slope Stability, Slope Stability(SRM) is
Construction Stage Set Name Construction Stage Set-2 ~ . . .
activated under the Analysis Control and the user can edit
Stage ID 1: Construction Stage-2 ~IE Move to Previous Move to Next Analysis Control... . f . s ‘C C ) ., ‘S f s
Stage Nome [Construction Stage-t 11 new e ooiene = B Define Time’, ‘Convergence Criteria’ and ‘Safety Factor'.
v i Initial Condit;
Stage Type Nonlinear Time History I Time Step... nitial Londition Analysis Control X
[[Joefine water Level For Global || T
Set Data Activated Data Deactivated Data o None mslnpestamhw(mm) .......
= &y Mesh ﬁ Mash » @ Mesh . [ pefine water Level For Mesh Set Define Time
5 Default Mesh Set £6 Baoundary Condition £ Boundary Condition o e 3 eec
& Boundary Condition £B Dynamic Load €0 Dynamic Load Input Water Level.... \—I
B Dynamic Load 2 Contact 2 Contact Add
& Contact I [Z]Slope Stability(SRM) I Modify
Delete

Nonlinear parameters

Maximum Number of Trials

vl | o
g 2

Maximum Number of Tterations
Stiffness Update Scheme Full Newton-Raphson ~

Intermediate Output Request Last Tteration ~

Convergence Criteria / Error Tolerance

[ pisplacement{u) 0.01
[~ Load(P) 0.01
[Cworiqw) 0.0001

Safety Factor
Initial Safety Factor
Increment of Safety Factor

Resolution of Safety Factor

I:‘ Safety Factor Function
Sort By Name > Show Data All > Close

Advanced Nonlinear Parameters...

=

=
= = =
=

[ Slope Stability(SRM) — Stress-Nonlinear Time History ]

nﬁﬁ 11721




GTSNX 2021(V1.1) Enhancement

1. Analysis

1.7 Arbitrary Load

= GTS NX provides arbitrary loading function which can be applied to arbitrary locations/areas regardless of node and/or element connection.

GTSNX 2021(v1.1) Release Note

= Static/Slope Analysis > Load > Arbitrary Load

Arbitrary Load

Point  Line  Quad

Name |Arb|trar‘,f Load-1|

Loading Points

| = Select Object(s)

Elements

@ Auto (O manual

H Select Element Face(s)

Load Direction

Ref. CSys Global Rectangular

Components

Base Function 'None

Load Set

=&

ik

Arbitrary Load

Point  Line Quad

Name |Arb\trary Load-1

Loading Lines

| E Select Object(s)
Elements

(@) Auto () manual

2] Select Element Face(s)
Direction
Type MNormal
Ref. CSys Global Rectangular

X Y z

Magnitude

Uniformly Distributed Loac

Base Function | MNone

Load Set

==

Arbitrary Load

Point Line  Quad

Name ‘Arbitrar}r Load-1

Loading Areas

| = Select Object(s) |
Elements

(@) Auto () manual

H Select Element Face(s)

Direction
Type Normal v
Ref, CSys Global Rectangular LY

X Y z

Magnitude
Base Function |None ~ | (F8

P _ 0|k/mz

Load Set Lo

| & oK

[Arbitrary Load - Point, Line, Quad]
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GTSNX 2021(V1.1) Enhancement

GTSNX 2021(v1.1) Release Note
2. Pre/Post Processing

2.1 Generate Report
= There are four groups : Model Image, Result Image and Stress/Seepage Result, with this, the user can organize the result from input data to results
= |n addition to displacement or stress results by direction, the results of water drawdown that had a lot of work during the result organization are displayed in the form
of a result table and graph through simple location definition. The evaluation of subsidence or water drawdown is automatically evaluated by input criteria.

= Tools > Export > Generate Report
= Applied Material Parameter/Load

Comerate Fepor » Material/Property/Unsaturated Property and Load(static load) which are used in the
oot o R g e v Seapagdil Output Data analysis control(construction stage) are displayed with tables and images

T Coupled = - Applied Material Properties
[]= initial(seepage)

= initial(stress) /] Output Data MDdEl Image ) . )
Null Applied Material Properties LL‘.IEId - MOdelhng |mage . COHStI’UCtIOﬂ Sequence table and |mage

surcharge [w] Model Image

= ;r“a”jtmg(saepage) TES‘_MW [+-lw] Result Image - Construction Stage Image : Final Sequence Image is displayed from selected
= grouting(stress) s It EEI Ctress RESUlt
wouizo) | 1-[w] Subsidence of Adjacent

= EX1(seepage) of Adjacent 5
v Quantity

= Model Image

Kl

construction stages

EX1(stress)

KK

Strut-1

= Datseepge) -] Water Drawdown(2D) | "ResultImage
D(enepage) - [w] Flow Quantity Selected Construction Sequence and Results will be displayed with image files
EX3(stress) . .
o e | (Except for Plastic Status and Rotation result)
= seepage
M= sxa(stress) p— =Stress Result
[ = Strut-4
= F¥Sf{eoanana g -
<1 PXSissennne N i - Stress Result : Generate result table and graph based on the nodes where user select
Exclude Seepage stages(stress-seepage analysis)
Apply - Adjacent Building Assessment : the subsidence between two selected nodes and the angular
C¥UsersW=0509 DesktopWintro 2D excr] ) | displacement are displayed with table and image (Safety Assessment)
Add Modify Delete lSeepage Result
Output
= o —— - Water Drawdown(2D) : Based on crossed phreatic lines, water levels are displayed with the

result table and graph. (water drawdown(daily/accumulation) assessment)

[Generate Report option Window] - Flow Quantity : From selected nodes, flow quantity(daily/accumulation) result table and graph

will be displayed

M’uﬁ 13/21



MODS

GTSNX 2021(VI-1) Enhancement GTSNX 2021(v1.1) Release Note

2. Pre/Post Processing

2.1 Generate Report
= There are four groups : Model Image, Result Image and Stress/Seepage Result, with this, the user can organize the result from input data to results
= In addition to displacement or stress results by direction, the results of water drawdown that had a lot of work during the result organization are displayed in the for
m of a result table and graph through simple location definition. The evaluation of subsidence or water drawdown is automatically evaluated by input criteria.

= Tools > Export > Generate Report

Result Type | Displacements ~ |

Result [T TRANSLATION (v) v |

Step : Result

initial(stress):INCR=1 (LOAD=1.000) A
Null:INCR=1 (LOAD=1.000)
surcharge:INCR=1 (LOAD=1.000)
Null2:INCR=1 (LOAD=1.000)
grouting(stress):INCR=1 (LOAD=1.000)
EX1(stress):INCR=1 (LOAD=1.000)
Strut-1:INCR=1 (LOAD=1.000)
EX2(stress):INCR=1 (LOAD=1.000) ¥

e e

IREERERERE

!
——

[CISTRIS TS IS IS TS

i

= | Extracted Node

It

-

nhjm¢§lhto12 37047 70ta97 156t0166 18?|§

Sort (Ox @y Oz [ ]Ascending

PRAREEEE

[ T

-

=Example) Vertical displacement of Retaining Wall

Water|Level . ..
the user can check displacement of retaining wall every stage

Select the result(TX Translation), Click the nodes for Retaining wall
[«]water Level Criteria

Daily Water Level m  day = Example) Water drawdown from Retaining wall’s left side
Total Water Level m By searching phreatic lines automatically, the user can check the water drawdown by stages.

Based on two dimensions, the user selects the place of X-axis and then, input water level criteria.

MibpAS 14/21



GTSNX 2021(V1-1) Enhancement GTSNX 2021(v1.1) Release Note

2. Pre/Post Processing

2.2 Improvement of Unsaturated Property and Export to Excel
= Graphs(Water Content function/Permeability function) which is generated from parameter data can be modified by changing of X-axis range, The graph axis range
automatically changes according to the specified range user input.
= ‘Export to Excel’ function has been developed so that the user can directly check the data of the graph.

= Mesh > Prop./Csys./Func. > Function > Unsaturated Property

Add/Modify Unsaturated Function X
Function Name Scale Factor
‘ Unsaturated Property Function ‘ ‘1 ‘
Permeability Function Data Permeability Graph Option
Water Content Function runton (VamGemciten | £ onee 021 Tofi | Ecosigage Llias g sale Permeability Graph Option
a 2 1/m R
w ) o X Axis Range | 0.01 ‘T0|1
Permeability Function " 278 g
M(=1-1j7) | 0.637681159 iy
o B ™. .
LS b When X Axis Range has been changed,
s s Graph will be automatically changed
1  Water Content Function Data 1 | Permeability Function Data ot S
— | ™ 1
2 | 0.01 06 | 5 0.01 0.99999 oo o i b 2o se R e
Seserton sore-bresenee Bt
3 0.01 06 | 3 1.0099  0.907449
4 0.01 0.6 | Water Content Function Data Water Content Graph Option
— 4 2.0098  0.712286 i o1
5 0.01 0.6 5 | 3.0007 0524706 Function Van Genuchten  ~| © X /s Range [0.01 | Ta[100 | Mlxausion seate [1v.zis log scale o8
6 0.0100001 0.6 | - - H
7 0.0100001 0.6 6 4.0096 0.383481 Theta r 03 o = ™~
8 0.0100002 06 |7 | 5.0095 0.28494 Thetas 06 °; N
9  0.0100004 06 | 8 | 6.0094  0.216859 2 01 |
10 0.0100008 05 | g | 70093 0.169118 . TR .
i; D'D{’;ggg;; g-z 10 8.0092  0.134867 werry o8 P AN i
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2. Pre/Post Processing

2.3 Points on Edge

= The user can make points based on the input intervals on edge.
= Generated Points can be used for getting the precise coordinate system or measuring the distance as a snap datum. That makes users helpful when making
meshes or geometries.

. . = Method
= Geometry > Point/Curve > Points on Edge( ¢, )

- Interval Length : Input the node spacing in the current length unit

- Number of Divisions : Divides the selected line into multiple divisions, specified by the input number.

Points on Edge x - Linear Grading(Length) : Input the spacing between the start and end points of a line to automatically
Foints on Edge set the node positions through linear interpolation

- Linear Grading(Ratio) : Input the spacing ratio (end/start) between the start and end points of a line.

‘ = Select Object(s) ‘

- Hyperbolic Tangent : Input the start length and number of divisions to specify the nodes positions co
Select Reversed Object(s)

nsidering the total length of the line and number of divisions.

Method I[nterval Length I

Number of Divisions

Linear Grading (Length)

Linear Grading (Ratio)

—Hyperbolic Tangent
PETY

Mesh Size ‘ D|

| & 0K Cancel

[Generate points with Linear Grading(length)]

X Precautions
- Points on Edge function is generating points. That doesn’'t mean that the

places(edge/face) where points generated are not automatically divided.

- It's totally the same way to give seed when making meshes. . o . .
[Generate points with Linear Grading(ratio)]
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GTSNX 2021(V1.1) Enhancement

2. Pre/Post Processing

2.4 Cutting Mesh Set with Random Faces

= Cutting Mesh Set with Random Faces was developed in 2019ver. of GTS NX. And, The elements which are located middle of the faces will be automatically

moved to the set which are more included.
= Previous version is only used with plane faces but in 2021ver. of GTS NX supports with curved faces too.

= Mesh > Mesh Set > Divide
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Mesh Set

Create Divide

Rename Copy

Select Object(s)

(=

Select Object(s)

\_J Three Points Flane

Dividing Tools

(O Dividing Plane

Mesh Set

| Mesh Set Division

Name

[Mesh

Add to

| cancel [ Appy |

OK

[Before Dividing Mesh Set]

[Mesh Set Divide]
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GTSNX 2021(v1.1) Release Note

2. Pre/Post Processing
2.5 Improvement of 3D PDF

= The Improvement of 3D PDF is focused on user convenience.

Horizontal/Vertical tables have been crossed to make the user notice clearly. And, omitted parameters in non-linear tab are added.
= Some model is added(Other Property and so on).

= New Table is written by giving visibility into the section information assigned on property.

= Tools > Export > Export 3D PDF
GTS I\)\ E—
alw orie Diffusion L] o o o
Enhancement
Damping o o .
. Ratio 0.06 0.08 0.08 0.08
Mohr-Coulomb
Name E inc. of Inc. of E v ¥ Ko Thermal Molecular Thermal Damping c kN/m* o 18.2 30.7 i
(kN/m) Elastic Ref (kN/m?) Cosff Vapor Diffusion Ratio o -
(kN/m?) Height /(T D Enhance c kN/m? o o o 0
(m) ment
Inc.of ©
Ref. m 0 o o o
Y_sat eo Tox I = Inc. of inc. of C ) Heignt
(kN/m?) (m/sec) (m/sec) (m/sec) (1/m) (kN/m?) Cohesion Rei. He ([deg]) N .
(KN/m®) "oht ') [deg] 25 3011 33.22 39
(m)
Creep Nens None None None
Formulation
Conductiv Specific Heat Gen
ity Heat Factor Conductivity Wim-[T]) 0 o o o
(W/(m-[T] (J/(ton-[
) ™ Spscific Heat Jf(ton-[T1) 0 0 o o
2:soill 10400 0 0 03 18 1 1e-006 0 0 0.05 Heat Gen.
Factor 1 1 ! 1
19 05 3.536-005 3.53¢-005 3.536-005 5.2302133 0 0 0 25
3e-006 ] y_sat knfms e 20 21 24
0 1) 1 8.0 08 06 0.6 0.6
3:s0il2 32000 ) 0 0.35 19 04083382 1e-006 0 0 0.05 o misee 959005 359008 o260 1Ee0
3 iy misec 2.635-008 4.535-008 9.950-007 1.616-007
20 05 4.532-006 4.530-008 4.532-006 5.2302133 18.2 0 0 30.11 . misse 3.636-005, 4.535-008 ©.955-007 161e-007
3e-006
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) o T : fm 08 08 08 0
4:s0i3 115000 0 0 0.35 20 0.4521447 12-006 0 0 0.05 tame reelna Freoled Feolza 1020146
24 Structure No No No Ne
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GTSNX 2021(V1.1) Enhancement

2. Pre/Post Processing

2.6 Partial Factor at Work-Tree

= Even though Partial Factor was not displayed under the work-tree in the previous version, In this version, the user can check/add/delete under the work-tree.

= User can see Partial Factor intuitively under the work-tree and edit/copy/delete/rename directly.

GTSNX 2021(v1.1) Release Note

-2 Function

-+ History Output Probe

----- ¥<£ Boundary Condition

----- sk Static Load

----- V<P Dynamic Load

----- M8 Thermal Load

----- W <E Response Spectrum Lo..
g Stage Set

B Analysis Case

= Analysis Work-Tree > Partial Factor

Analysis I =
Item D Color
&) New Works

Analysis I x

Item jio] Color
&3 New Waorks
#2 Function
-3 History Output Probes
V&€ Boundary Condition
-k Static Load
S8 Dynamic Load
=l Thermal Load
--[¥£E Response Spectrum Load
-@f Stage Set
HB Analysis Case
- Parametric Analysis
& A Partial Factor

Analysis 1 x

Item D Color
) New Works

#HEE Function

i History Output Probes

(- [7€€ Boundary Condition
-2k Static Load

--[(€8 Dynamic Load

~[188 Thermal Load

--[€E Response Spectrum Load
[+ Stage Set

B Analysis Case

9% parametric Analysis

T Material
. B Load
= pAalc2
% Material
'“1.: Load

Model  Analysis Results

Model  Analysis Results
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GTSNX 2021(V1.1) Enhancement
2. Pre/Post Processing
2.6 Partial Factor at Work-Tree

= Even though the Substage was not displayed under the work-tree in the previous version, the user can check substage under the work-tree in this version.
= When substage has been made, the user can see the state of partial factor intuitively under the work-tree.

= Anlysis Work-Tree > Stage Set

Analysis

0 Analysis 1 x *ox
Analysis Control...
Ttem D Color Itern D Color
O Output Contral... @ New Works %) New Works
Initial Condition & k2 Function B Function
[ pefine Water Level For Global ) - H'Story Output Probes
; ) - History Output Probe [-[0S% Boundary Condition
- - +- <& Boundary Condition EJ--I'% Static Load
[ pefine water Level For Mesh Set G Mk Static Load -[&8 Dynamic Load
Input Water Level... WD Dynamic Load r@ Thermal Load
) -[7=E Response Spectrum Load
| Sub Stage. | [ M Thermal Load =-@f Stage Set
0 — B W Response Spectrum Lo. £@# Construction Stage Set-1
=@ Stage Set -2 INITIAL [ID:1]
[Jclear pisplacement Sub Stage Bd Construction Stage Se.. W EE Water Level
[Islope Stability(SRM) ‘ ‘ 5 2 INITIAL mn W = RV:’ ;_;ILI_:,I)R;]HARGE [1D:2]
Name Partial Factor o ex B
[P 1% Water Level S
1 5LS DAL C1 v = W3 |
""" = RW SURCHARGE [l... J= Ex1 (pAa1cY)
=& ex1 [ID:3] = s1[ID:4]
M EE Water Level = ex2 [I0:5]
""" S =
B2 ex2 [ID:5] ‘ = EX2(DA1C2)
J P I N B = 52 [ID6]
1% Water Level &2 e [ID7]
""" = s2 [ID:6] 1% Water Level
Bé ex3 [ID:7] 4= EX3(DA1C2)
L[ MFT Water Level EJ--@ Analysis Case
= M Analysis Case -B% parametric Analysis
] -4 Partial Factor
W8 5: Construction Stage
e rea| | 9% Parametric Analysis
-:- Cancel

Model Analysis Results
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2. Pre/Post Processing
2.7 Sheet-Pile Property

= Sheet-Pile Property has been updated. User can select ArcelorMittal’'s Standard U and Z Shape and tons of Sections.
= When user selects section, Area and Area moment of Inertia(ly) are automatically input into the property window.

= Mesh > Prop./Csys./Func. > Property > Create > 1D > Section
Section Template b4 AU 14 v AZ 18-800 ~ Create/Modify 1D Property x
P .y Pile Geogrid(1D) Plot Only(1D)
Sheet-Pile o Al 16 AF 20-800 Truss Embedded Truss Beam Embedded Beam
AU 18 AL 22-800
ArcelorMittal ~
Standard rcelorMitta AU 20 AZ 73-800 o Narme calor - -
Sub-Shapes AU 23 AZ 25-800 | =
Material v | |1E
Section - AU 25 AF 27-800
|z Section | PU 12 AL 28-750 [JHinge Property
PU 125 AZ 30-750 DTapgr Section-i Section-j
H 0.408 m PU18-1 AZ 32-750
o 075 m PU 18 AZ 12-770 Cross Sectional Area(A) 0.0132 0.0132 m2
oot PU 18+1 AZ 13-770 Torsional Constant(Ix) 0 0 me
w . " PU 22-1 AL 14-770 Torsional Stress Coeff. 0 Om
ts 0.0083| m PU 22 AZ 14-770-10/10 Area Moment of Inertia(ly) 0.0002868 0.0002868 | ma
PU 22+1 AZ 12-700 Area Moment of Inertia(lz) 0 0 ms
EE %g-l g 13:?33_10!10 Effective Shear Area(Ay) I:l 0 mz
[Z Section] PU 28+1 A7 14-700 Effective Shear Area(Az) I:l 0 mz
iﬂ g%—l AF 17-700 Shear Stress Coefficient(Gy) I:l 0 1/mz
AF 18-700 Shear Stress Coefficient(Gz) : 0 1/mz
+ -
ZLLJJ Bﬁij 1 g ]2-3-533 Stress... Stress...
GU 7N AF 24-700 y Axis Variable Constant
GU 7S AZ 26-700 z Axis Variable | Constant
GU 7HWS AL 28-700 )
GU 8N AZ 36-700N [ spacha m
GU 85 AZ 38-700N Sheet-File
GU 10N AL 40-700N
GU 11N AL 42-700N
GU 12N AZ 44-700N [ ok | Cancel Appl
Offset Center-Center v Cancel cU 13N w AZ 46-700N W e i
[Sheet-Pile Section Window] [Sheet-Pile Sections] [Cross Sectional Area(A) & Area Moment of Inertia(ly)]
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