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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.1 Partial Factor based on Euro Code(2D Only)

= Partial factor which is derived from Euro Code (EN1997-1 Annex A) can be applied on the 2D model.

GTSNX 2020(v1.1) Release Note

(Partial factor will be considered to materials which is containing the cohesion and friction angle and construction stage analysis with stress type)

Partial Factor

X

Name I

DAIC2 |

Partial Factor Material Loads

Import Database
Eurocode 7 -DA1, C1

~-lMaterisl Parameters
Cohesion
Frictional Angle (®)

Undrained Cohesion

Permanent Load
Favorable

Unfavorable

Variable Load

Favorable

Unfavorable

Modify

Delete

= Static/Slope Analysis > Construction Stage > Partial Factor

Name

Material

Loads

1paic2

o]

Close

[Partial Factor — Partial Factor]

Partial Factor
Mame DA1C2
Partial Factor Material | pads
Ground Material /Structural Property
A
Material |
i 1: Clay
2 2: sand
3 5: Interface Material(Wizard)
e
v
Partial Factor
H = = T T
: Parameter Original Factored :
i
H Cohesion (c) 1.34 1072 k2
i Frictional Angle (®) 13.7047 11.0391 [deg]
1 Inc. of Cohesion 0 0 knjnf?
[
Add Modify Delete
Mame Material Loads
DALC2 Q o

Close

[Partial Factor — Material]

Partial Factor

Name

DAIC2

Partial Factor Material Loads

Loads Factor
1 1: 5C Permanent-Favor...
F
Add Modify Delete
MName Material Loads
DALC2 a Q
Close

[Partial Factor — Loads]
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.1 Partial Factor based on Euro Code(2D Only)

= Partial factor which is derived from Euro Code (EN1997-1 Annex A) can be applied on the 2D model.
(Partial factor will be considered to materials which is containing the cohesion and friction angle and construction stage analysis with stress type)

GTSNX 2020(v1.1) Release Note

Partial Factorimport database: Values of partial factor for permanent load / variable load / soil materials can be defined from database or those values can be

= Static/Slope Analysis > Construction Stage > Partial Factor

defined as user define. it will be indicated on the partial factor window whether apply the factors for load and soil materials.

Material needs to be selected under this tab. It can be compared between original and factored properties from partial factor window.

Factor will apply to selected load set.

Permanent Variable Soil
Values of Undrained
Effective Cohesion
Partial Factor Fav. Unfav. Fav. Unfav. tan @’ Strength
(©
(su)
Eurocode 7 - DA1, C1 1.000 1.350 1.000 1.500 1.000 1.000 1.000
Eurocode 7 - DA1, C2 1.000 1.000 1.000 1.300 1.250 1.250 1.400
Eurocode 7 - DA2 1.000 1.350 1.000 1.500 1.000 1.000 1.000
Eurocode 7 - DA3 1.000 1.350 1.000 1.500 1.250 1.250 1.400

DA1, C1: Partial factor will apply to load only.

DA1, C2: Partial factor will apply to load and soil material.
DA2: DA2 is similar with DA1, C1. But, the factors for pile and footing are different.
DA3: DA3 is similar with DA1, C2. But, the factor for load (Unfavorable under Variable) is different.

MibAS
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.1 Partial Factor based on Euro Code(2D Only)

= Partial factor which is derived from Euro Code (EN1997-1 Annex A) can be applied on the 2D model.
(Partial factor will be considered to materials which is containing the cohesion and friction angle and construction stage analysis with stress type)

GTSNX 2020(v1.1) Release Note

Construction Stage Set Name

Construction Stage Set-1

~

=88 Boundary Condition
L
€8 s
58 Static Load
g s
gk sw
- 2% Contact

Rigid Link Mesh
Sand

% B undary Condition
e
-8l Static Load

gl SW
Contact

Stage ID 1: Initial ~ |57 | Move to Previous Move to Next
Stage Name Initial New Insert Delete
Stage Type Stress ~
|
SetData Activated Data Deactivated Data
= esh Mesh

--&8 Boundary Condition

] Analysis Contral...
O Output Contral...

Initial Condition
Define Water Level For Global

L zfm

[JDefine Water Level For Mesh Set

W1 e

= Static/Slope Analysis > Construction Stage > Stage Set > Define Con...

Y

-8y Static Load Input Water Level...
-3 Contact r - 1
: Sub Stage... :
_-===7T]|Ol LOF... S
_,——"’ [ Clear Displacement
ezt [ slope Stabiity(SRM)
Sub Stage
Hame Partial Factor
1 case 1 DA1C2
+

Sort By Mame

~|  showData Activate

Save Close

[Define Construction Stage]

construction stage_name of sub-stage”.

Analysis > Analysis Case > General > Analysis Control > Nonlinear

Analysis Control x

General Monlinear  age
Geometry Nonlinearlity
[[] Consider Geometric Nonlinear Effects
Update Pare Pressure with Deformation

PartialEacta
~

: [] Consider Partial Factor DAIC2 (21 :
Basic Norlinear Parameters
@ Load Steps
(@ Humber of Increments
Intermediate Output Request | LastIncrement
(O Manual with User-Defined Steps Load Step...

() Time Steps
Time{Duration) 86400 | sec

huraber of Increments !

Intermediste Output Request  |LastInerement

Manual with User-Defined Steps Time Step...

Iterative Scheme

@) General (O Enhanced Init Stress
Convergence Criteria / Error Tolerance
[ pisplacement() 0.01
Bl
i

Advanced Nonlinear Setting...

conce

[Analysis Control]

Partial factor can be defined under
analysis control and it will be applied to
every construction stage. But, User
needs to define partial factor for sub-

stage manually.

EX) PF1 (Partial Factor 1) is applied
from analysis control, PF2 (Partial

Factor 2) is applied from sub-stage.

Stage 1 (PF1)
| — Stage 1_1 (PF2)
Stage 2 (PF1)

Properties under PF1: Original Properties x PF1

Properties under PF2: Original Properties x PF2

= Partial factor will be defined with construction stage analysis which is containing the stress analysis and this construction stage can make sub-stage.

= Sub-stage will be defined with stage name and partial factor which is created in partial factor function. The name of sub-stage will be specified with “name of

MibAS
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.2 Virtual Beam

GTSNX 2020(v1.1) Release Note

= |t is creating the virtual beam from 2D/3D element and will be expressed with diagram for the result of virtual beam. Force can be found from virtual beam force

after analysis with activating the mesh set of virtual beam under construction stage.
= 3D plane will be created on the normal direction of created virtual beam and force will be got from Local Direction force Sum of element which is on the same

plane.

= Mesh > Element > Create > Other > Virtual Beam

Element Create/Delete ot

1D o o Other Delete

Virtual Beam w
Ohject
Type

=2

Mesh Set e

Select Mesh Set |

Locate |

Crientation (Element Z-Axis)

| Beta Angle: 90 [deq]

Property
8 E

Mesh Set | Virtual Beam s |

(2| |48 0ok, Cancel

[Virtual Beam Creation]

- Displacemnents

#2 Grid Forces

[-# Reactions

£n Beam Element Forces
£5] shell Element Forces
I} Virtual Beam Forces
£a AXIAL FORCE
£, SHEAR FORCE ¥
£ SHEAR FORCE Z
£,a TORQUE

2 BENDING MOMENT
&ﬂ BENDIMG MOCMENT £
Ej--sg,a Beam Element siresses
g5 Shell Elemnent Stresses
-4 Selid Stresses o

[Result of Virtual Beam]

BEAM FORCE
BENDING MMNT ¥ | tonf*m

-5.5889%6e-012
26.7%

--1.66667&-+001
15.0%

-3, 33333e+001
10.0%

5.0%

5.0%
—-8,33333e+001
10.0%

--1.00000&-+002
1%

-1, 16667e+002
5.0%
-1.33333e+002
5.0%
~1.50000&-+002
5.0%
-1, 66667e+00Z
5.0%
-1.83333e+002

3.3%
-2, 00000&-+002

[Shell Element - 2D]

BEAM FORCE
BEMDING MMNT ¥, kanf*m

+0.00000e+000
28.9%

-1, B66672+001
13.3%

-3,33333e+001

~5,00000e +001

\GB667e+001
s

-8,33333e+001
7.8%
-1,00000e+002

[Beam Element -1D]

BEAM FORCE
BENDING MMNT ¥, tonf*m

+6,59855e-011
28.3%
E-l B6667e+001
15.0%
-3.33333e+001

" 5,00000e-+001

\BE667e+001
5.0%
———-8,33333e+001
10.0%
——-1.00000e+002
5.0%
——-1.166678+002
5.0%
-1.33333e+002
5.0%
-1.50000e+002
5.0%
-1.66667e+002
5.0%
-1.83333e+002
1.7%
-2.00000e+002

[Solid Element — 3D]

MibAS
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.3 Considering Elastic Zone from Pile Element

= |t is considering the elastic zone which is using the pile interface on the 1D beam element from 2D/3D model.

GTSNX 2020(v1.1) Release Note

= There is plasticity without considering the elastic zone and will be occurred huge deformation. So, elastic zone will prevent to occur the plasticity in the area

considering diameter of pile.

Material

Model Type |Pi|e

General  Thermal

w
Ultimate Shear Force ljl lhlfm2
Shear Stiffness Modulus(Kt) l:l leMym2
[ Function [FEI Setting

Marmal Stiffness Modulus(kn)

Consider Elastic Zone

[Consider Elastic Zone]

TN

Tk
AT

[Test Model]

*

o] ‘9 | Name |IntErfacE | Color

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

DISPLACEMENT
TOTALT, m

+2.14252e-002
0.3%

+1,96398e-002
1.1%

+1.78543e-002

o

+1.6058%-002
%

NN

0%
+1.42835e-002
4.9%

9%

3
+0.00000e+000

[Total Direction without Elastic Zone]

Material Status Output
Plastic/Failure E
Unloading/Reloading | (D
Tension Failure $
Cap Failure E

[Plastic Area without Elastic Zone]

DISPLACEMENT
TOTALT, m

+1.91773e-002
0.4%

+1,75792e-002
L.6%

+1.59311e-002

9%
+1,43830e-002
2%

b
+1,27849e-002

[Total Direction with Elastic Zone]

Material Status Output
Plastic/Failure o
Unloading/Reloading
Tension Failure

Cap Failure

e eo0

[Plastic Area with Elastic Zone]

MibAS
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.4 Improvement of Jointed Rock Mass

GTSNX 2020(v1.1) Release Note

= The dilatancy angle and tensile strength have added to each joint. Also, Failure criteria of Mohr-Coulomb can be applied on intact.

Material
D ‘ 9 | Name | Orthotropic ‘ Color ~
Model Type Jointed Rock Mass ~ Structure

Parameterl  Parameter2 Porous  Thermal

Elastic Modulus(E1) lMfm?
Elastic Modulus(EZ) lbdfm2
Poisson's Ratio (v1)
Poizson's Ratio (v2)
Shear Modulus{G12,G13) 800000 | kMNjm?
shear Modulus(G23) 400000 | kjmz
Dedination l:l [deg]
Number of Joints 1=
Joint1 Joint2 | Joint3
c 30 30 0 kjmz
I 35 35 35 [deg] C:Cohesion
al 45 45 45 [deg] @ : Frictional Angle
SRS SN -4 P o PP N el 4 Dl s
h .
H y 35 35 35 [deg] ot:Tensle Strength
HE 0 0 0 knjmz2
s T EEEEE SRR RS EEEENEEEEESSEssssssssssssmnnat
mEEEEEssEEEEEEEEEsEEEEEEEEEEEsEEEEEEEEsEEEEEEEEEEES a
E Intact Parameter
H
: Cohesion {C) 30 | kNfm2
E Frictional Angle (@) 35 | [deq]
N
H [ pilatancy Angle (49 35| [deq]
H
T T T T T T T T TPy |
Cancel Agply

X

[Properties for Joined Rock Mass]

= Mesh > Prop./Csys./Func. > Material > Create > Orthotropic > Jointed Rock Mass

Elastic modulus, Poisson’s Ratio, Cohesion, Frictional angle, Dilatancy angle and Tensile Strength are same as Mohr-
Coulomb model.

Method of definition for dip direction, dip degree and declination is same as Transversely Isotropic model. But, in this
jointed rock mass model can define three joints and elastic anisotropic behavior will be defined by alpha 1 and alpha2 from

joint1. Joint2 and Joint3 will define plastic failure only.

I Intact Rock l

l

Check Elastic Status
(Transversely Isotropic)

IL

Check Plastic Status
(Jointed Rock)

rock formation
| plastic

yes I plastic stress correction with

.
elastic Jointed Rock

| Check Plastic Status

(Mohr Coulomb) plastic

stratification plastic stress correction with

elastic
Mohr coulomb

major joint direction

Update Stress

X

[Jointed Rock Mass] [Flowchart for Analysis]

[intact parameter]
= - Ifitis check off the intact parameter. it will be same as previous Jointed Rock Mass model.

= - Ifitis check on the intact parameter. It needs to define cohesion, friction angle and dilatancy angle.

MibAS

8/24



GTSNX 2020(V1.1) Enhancement GTSNX 2020(v1.1) Release Note

1. Analysis

1.4 Improvement of Jointed Rock Mass

= The dilatancy angle and tensile strength have added to each joint. Also, Failure criteria of Mohr-Coulomb can be applied on intact.

Reference

DISPLACEMENT
TOTALT, m

= Jaeger's(1960) analytical solution for the effect of a single joint plane of weakness

0,
l l l|l l l =  Maximum stress from uniaxial compressive test, o,

|

i

i . 2¢j .

iB min{2¢\/Ng, 7 % e 5y s 25) if (1 —tangjtanB) > 0

: O, =

' 2¢/N, if (1 —tang¢;tanB) < 0

d ¢ J

|

i

! 1+sin @

: -Ng = I—sin® c : Cohesion, ¢j : Cohesion of joint, @;: Frinctioin angle of joint
i

I T T ! T T T B : Inclination of discontinuity surface to principal stress

0,

B fracture of slip on plane of

[ rock material weakness

4000
I

\ /]

3500 -
Dy
\ 45 - /

\( —sig__c()gﬁH}

ig| c(program)

Compression
~ w
w (=3
8 8

2000

1500

o 10 20 30 40 50 60 70 80 90
Angle

[Unit Model] [Pressure stress based on inclination of discontinuity surface] [Jointed Rock Model with Intact parameter]

MIDAS 9/24



GTSNX 2020(v1.1) Ennancement

GTSNX 2020(v1.1) Release Note
1. Analysis

1.5 PM4Sand
= |t is developed to scheme the liquefaction using plastic theory based on effective stress. It is expanded to analysis with non-linear implicit based on the
material model which is applied to liquefaction scheme using explicit method.

= Elastic: It is nonlinear elastic behavior changing the elastic modulus with effective pressure(P) under Elastic zone. It needs to be selected with linear elastic
or power law.

= Mesh > Prop./CSys./Func. > Material > Create > Isotropic > PM4Sand

Material X
D[] e [ ]l ——F = Poisson’s ratio will not be changed with pressure and volume modulus of elasticity will be calculated as below (Isotropic is
Model Type | PM4Sand ~ Structure malnta|ned),
1
General Porous Mon-linear  Thermal A M Mk
2(1+v
G=G,p, £ 1-Cq,| — K:g(}
Relative Density(DR) pA ’ M 3(1 _ 21/)
Atmospheric Pressure(Pa) k/mz2
Contraction Rate Parameter (hpo) . . . . .
S ’ = Fabric Effect: Considering the effect of shaking particles
Fabric Effect Z.
Elastic CK , % M gy 1 + ZLum
a,
(O Linear Elastc (® Power Law Cka =1+ 3 szpo:pkl G= GopA (p] 1—- CSR ) ( - j max
ost Shaking Reconsolidation true \ , ’ z
Post Shaking R ti 1+(2.5<((1—(’.in )n>) P4 M 1 4 —cum CGD

Advanced Parameters... max

= Post Shaking Reconsolidation: PM4Sand model is considering the reconsolidation after seismic based on nonlinear elastic. But

it needs to be used the cyclic load after heavy seismic

G - =F G 2 o \ 025
post=shaling el F;'ed = Fved min + (1 - F;ed min )[ 20p J <! Poed = Prets Z:ljm = ]]‘\440{
_ ’ - “\z, z
K post—shaking — F;edK Pred am max
Parameter Contents Description
( \r 0.264
Dr Relative Density D, = % , Co=46 D, —0.465{@] —-1.063, Cgq=0.9
d dg
Pa Atmospheric Pressure 101.3kPa
Eonce hosly hpo Contraction Rate Parameter -

[ PM4Sand]

Boulanger, R.W., Ziotopoulou, K. (2017). PM4sand (version 3.1): A sand plasticity model for earthquake engineering applications. Report No. UCD/CGM-17/01, March . -
Boulanger_Ziotopoulou_PM4Sand_V31 CGM-17-01_2017.pdf, 112pp. [PM4Sand 2O Ci St D EH |

MIDAS 10/24



GTSNX 2020(v1.1) Ennancement

1. Analysis

1.5 PM4Sand

GTSNX 2020(v1.1) Release Note

Advanced Parameters...
Plastic Parameters
[ Yield Surface Parameter(m)
[ Bounding Surface Parameter(nb)
[[Jpilatancy Surface Parameter(nd)
[[J constant volume friction angle(®cv)
[ critical state line parameter(Q)
[[] critical state line parameter(R)
[JHardening parameter(ho)
[Jbilatancy parameter(Ado)
[ Maximum void ratio(emax)
[ Minimum void ratio(emin) 0
[CJFabric tensor control parameter(Cz)
[CJRotated dilatancy surface parameter(COR)
[CJDilation parameter calibration parameter(Cz)

[C] Effect of fabric on hardening calibration
parameter (CKaf)

[IMax. value that fabric tensor can attain(Zmax) 0

Elastic Behavior

[[JElastic shear modulus stress ratio effect 0
exponent(mSR)

[[JElastic shear modulus stress ratio effect 0
coefficent(CSR,0)

[[JEelastic shear modulus coeffident(Go) 0

Post Shaking Reconsolidation

[[JPost shaking reconsolidation effect control
parameter(Psed,0)

[[JPost shaking reconsolidation effect control
parameter (Fsed,min)

Parameter Content Description
Plastic Parameters

m Yield Surface Parameter Default : 0.01
n®/n¢ Bounding/Dilatancy Surface Parameter M= Mexp(—n”g‘k) M= Mexp(ndgk)
Do Constant Volume Friction Angle M =2sin(g,)

QR Critical State Line Parameter &r = R/{Q — In(100p/p4)} — Dg

ho Hardening Parameter ho = min{(0.25 + Dg)/2,0.3}

Adg Dilatancy Parameter Recommendation : 1.2~1.5

€max/ €min Maximum/Minimum Void Ratio Default : 0.8 / 0.5
Fabric Effect Parameters
Cz Fabric Tensor Control Parameter Default : 250
CDR Rotated Dilatancy Surface Parameter D =4, <_z : n) . (@% —a):n
'\5-,,.,1, CDR

Ce Dilation Parameter Calibration Parameter Dp < 35,5, 35 < D< 75,5 - 1linearly decrease

Ckaf Effect of Fabric;n Hardening Calibration Cr.y =5+220.(Dy, ~0.26) 6[4_0:350]
arameter ]
Zmax Max. Value that Fabric Tensor can Attain e = 0.70-2Xp(—6.1- &, ) 20
Elastic Behavior
Msg Elastic Shear Modulus Stress Ratio Effect Exponent Y
2 Msp
Csg,0 Elastic Shear Modulus Stress Ratio Effect Coefficient G=G,p, [;j (1 - CSR,O (%) ]
A
Go Elastic Shear Modulus Coefficient

Post Shaking Reconsolidation

[Advanced Parameters]

Psed; 0] / Fsed, min

Post Shaking Reconsolidation Effect Control Parameter

Fsedamin = 0.04, Pseao = — Patm/5

MibAS
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.6 Rayleigh Damping Stiffness

GTSNX 2020(v1.1) Release Note

It has added initial stiffness dependence method for Rayleigh damping process from damping force calculation.

Static/Slope Analysis > Construction Stage > Stage Set > Stress-Nonlinear Time History > Stage Type : Nonlinear Time History > Analysis Control > Dynamic

Acc_X(m/s?)

NO GO ANONDG®OD

—GTSNX_VV320 —LIQCA

2 3 4 5 6 7 8 9 10
Time (sec)

Trans_X (m)

0.2

0.1

0.05

-0.05

-0.1

—GTSNX_V320 ——LIQCA

Time (sec)

L}

= Analysis > General > Nonlinear Time History > Analysis Control > Dynamic

= Analysis > General > Nonlinear Time History+SRM > Analysis Control > Dynamic

| Analysis Contro #|
General Dynamic  Nonlinear Slope Stability (SRM)
| Damping Definition
S sy e
Initial Stiffness dependence
OK Cancel
[Damping Definition]
700
500
. il L
100 ¥ l
=
,'\1 -100 'll ot Ll |
-300
-500
-T00
-500
o 2 4 g ] 10 12 14 16 18 20 22 24 ZE a8 20
AZk
[Unit Test]

[Comparing the history result depending the time]

MibAS
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GTSNX 2020(v1.1) Ennancement

1. Analysis

1.7 Pretension Type(Multi-Stage Prestressing)

this newer version.

For Prestress > Pretension type, the load can be added or replaced under construction stage.
In case of pretension will analysis with external force. Previously, It is working with only add fucntion under the activation step. But, User can add or replace the pretension from

GTSNX 2020(v1.1) Release Note

Prestress

Prestress

>

Name | Prestress-1

Element Type | Truss/Embedded Truss

Object
Type 1D Element

| El Select Object(s)

Global Rectangular

Components
Base Functi

Pretension Type

Mo IjlkN None ~ | B

on

(@ Add (O Replace
Tension(+), Compression(-)
loadSet | Load Set-1 v|
=] ok || cance

[Pretension]

= Static/Slope Analysis > Load > Prestress > Pretension Type

[Total Displacement with Anchor pretension]

[Axial Force with Anchor pretension]

1.8 Improvement of Mode Combination with Sign

= Option 1. Principal mode from each direction

= Option 2. Maximum mode (Absolute value)

MibAS

It has added the expression of sign for user convenience about the result from each ingredient.
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GTSNX 2020(v1.1) Ennancement

GTSNX 2020(v1.1) Release Note

2. Pre/Post Processing
2.1 Phreatic Line/Face

= |t can be verified phreatic line and face from seepage analysis result and check this result with others.

= Worktree > Results > Nodal Seepage Results > PHREATIC LINE/FACE

Resuits qx

Item i) Color
221 [5] SURCHARGE "
i @B INCR=1(LOAD=1.000)
&2 W] EXISNT
2T INCR=1 (LOAD=1.000)
1 [STEXISNT
B INCR=1 (LOAD=1.000)
B W] exasnz
2T INCR=1 (LOAD=1.000)
=21 (5] EX25N2
i .@ INCR=1 (LOAD=1.000)
S wlexasnz
B INCR=1 (LOAD=1.000)
B [s1easn:
B INCR=1 (LOAD=1.000)
B2 W] Exdsng
212 INCR=1 (LOAD=1.000)
-8 Nodal Seepage Results
41 APPLIED SEEPAGE FLOW . s .
8 REACTION SEEPAGE FLOW [Phreatic Line (2D)] [Phreatic Face (3D)]
4 TOTAL HEAD
41 PORE PRESSURE HEAD

Al Plane Strain Seepage Fluxes

[From Result Tree]

Properties 1 x
Phreatic Line/Face On/Off ~
DT e rit e o T e S s
On/Off False 3
Blﬂﬂnsl{slIIIIIlIIlIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
Color Type Contour
User Defined Color W coooFF
Thick 1
[From Property Window] [Total Head & Phreatic Line (Seepage Analysis)] [Displacement & Phreatic Line (Fully Coupled Anlaysis)]

MibAS 14724



GTSNX 2020(V1.1) Enhancement GTSNX 2020(v1.1) Release Note

2. Pre/Post Processing

2.2 Estimate Unsaturated Property

= The properties of saturated soil are inputted by test data and it is hard to conduct the test in real project due to the time and cost. From the newer version, the curve
can be made by void ration, specific gravity, density and reference grain distribution from curve of grain distribution.

= Mesh > Prop./CSys/Func. > Function > Grain-Size Distribution Function
- - Grain-5ize Distribution Function X
Yield Function
Graph Option
Mame | Grain-5ize Distribution Function | DK-Exis log scale DY-a)qs log scale
—
- . . lat ~ '
Time Function Pertide Size | tranamicsion || " "
) e
Ambient Temperature Function B s
pesssssssssnsnsnssssssnanE R A s s RN R R R R R AR R EEEER R R AR RRR R R R HEE
Grain-Size Distribution Function B
Es ; ",',_I‘: Grain-5ize Distribution Function K
b "nuu Graph Option
; .35 Name | Grain-Size Distribution Function | [ x-axie log scale [ v-axis log scale
En";f Particle Size  ACCumulative Rate - - -
A (m) of Transmission 51 !
n.0s (%) as
e [ | Letedos 0 w00
v || 42008 233 § y
Il | 5.8e-005 2.7 i 7
Reference - Estimation of Soil Water Characteristic Curve for 8.9e-006 S g ;’"
Weathered Granite Soils Considering Structural Characteristics, 2005 o 1.45005 01 A .
|| 202005 42.9 17
|| s21e005 4.1 a3
= Grain-size distribution function needs to be defined before input the function of saturated soil. | — i w2 lim
= Curve of grain-size distribution will be created automatically after input the Particle size and — e g ! i
. . I | 0.001 % 5
= Accumulative Rate of Transmission(Data from the test). = R P T TM T P FTMTY o BT PR
. Lehiia ik
Reference - Estimation of Soil Water Characteristic Curve for
Weathered Granite Soils Considering Structural Characteristics, 2005 Cancel Apaly
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GTSNX 2020(v1.1) Ennancement

GTSNX 2020(v1.1) Release Note
2. Pre/Post Processing
2.2 Estimate Unsaturated Property

= The properties of saturated soil are inputted by test data and it is hard to conduct the test in real project due to the time and cost. From the newer version, the curve
can be made by void ration, specific gravity, density and reference grain distribution from curve of grain distribution.

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

Water Content Function Data . L, . . L . . . .
= Soil-water characteristic curve can be made by grain-size distribution curve, selecting the estimation of unsaturated property from user
Function Type |User Defined w . .
....................................... . define of moisture content data.

Pressure Water
(kMjm2) Content

X Volumetric water content will be calculated as follow,
Estimation of Unsaturated Property X

Input Data Graph Option j=1
" o =" Chvossiossa Vo

B 0,i =x —; i=12...n
o o v,
Wi

»
Vi = (p—) e; V,;: Particle Size, W, : Rate of Transmission,
S

Grain-Size Distribution Func. | Grain-Size Distributic v | ...

Result Data
Correlation Coef.
o=  143.740289
n= 0.752713
m= 7.080140

ps : Particle Density, e : Void Ratio

P I A A Matric Suction,

Acowmlative Rate of Transmission(t)
-

15
Fitness Coef. o Y; = 2rcos®/pywgri
B=  3.333357 Y
1.21a-6 | 0.00020121 0.00040121 0.00060121 0.00080121
X= 0.952381 Particle Size
1-8 jc11/2 - : .
Reference - Estimation of Soil Water Characteristic = Ri [4€Tli /6] ) Radius of VOId,
Curve for Weathered Granite Soils Considering III Cancel Apply

&= B/log(D;) ;D = 100um, pB/log(100) ;D < 100um
[Estimation of Unsaturated Property]
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GTSNX 2020(V1.1) Enhancement GTSNX 2020(v1.1) Release Note

2. Pre/Post Processing

2.2 Estimate Unsaturated Property

= The properties of saturated soil are inputted by test data and it is hard to conduct the test in real project due to the time and cost. From the newer version, the curve
can be made by void ration, specific gravity, density and reference grain distribution from curve of grain distribution.

= Mesh > Prop./CSys/Func. > Function > Unsaturated Property Function
Add/Modify Unsaturated Function X
Function Name Scale Factor Permesability Graph Option Water Content Graph Option
Water Content Function Data Water Content Function Data | Unsaturated Property Function | | 1 | [Ax%-axis logscale  []Y-zxislogscale  [#]X-axis logscale  []¥-axis log scale
Function Type | User Defined v Function Type | User Defined v Permeability Function Data ‘
Function Type | Van Genuchten v i I e == S 8 AR
Est. Unsaturated Property Est. Unsaturated Property . n s \\
A A n g o 3
Pressure Water : Pressure Water : - A AN
(kN/m?) | Content i : (kN/m?) | Content | : R - ]
: 3 - Xy
+ : 0.475 0.41887 ; —
: 3.064 0.41675 & T gt poreerebae wos @ g
108.37 0.35244 : Water Content Function Data
v E 361.51 0.22638 Vi Function Type |User Defined ~ - ||
e N N N N NN NN NN NN NN NN NN NN NN NN NNNNNNNNNNNNENE N o
....... ot Usshusidpopery \
py § 0.25 o
Pressure Water . [ﬁj ] s
(kM fm2) Content Hr M
- 04 oam 10 oa Rt
Ml 3.064 0.41675 i o
Il | 108.37 0.35244) 1 0
361,51 0.22636 ¥ 1 o M ogativa Tora-Pressuce  (KHfme) " i o
[Estimation of Unsaturated Property] Redran Graph oK Cancel
= This function is referring to “Estimation of Soil Water Characteristic Curve for Weathered Granite Soils Considering Structural Characteristics, Lee, Hyeji (KAIST), 2005”. It is
getting the grain distribution based on the equation of grain distribution curve, correction factor is applied to Arya and Paris model to estimate the saturation curve for weathered
granite soils.
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2. Pre/Post Processing

2.3 SRC Section DB

= SRC(Steel Reinforced Concrete) can be defined under 1D element(truss, beam, embedded truss, embedded beam).

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

Section Template Pt Select Material of Concretea... X
ﬂSRE—Box | E Concrete Material
ol B - g Standard BS w é ! E DB ASTM(RC) i E
th o secton RHS~CF 300x300: | P i Name _Grade €3000 v|i ‘ C g !
: :on : .
-..IS':h.e.eTEJEE ...................... =| E . g [ SRC'BOX ] [ SRC_Plpe ]
o " H 05l m 5 iSteel Material BC
tw : cim [ f} ios [y l: —
1 H
twi 0.01|m =' Name |A242-46 R
0F I - oLl m .: ......... T
Elyg »|F tw2 0.01 | m =' oK ] 1 Cancel HC
c tf2 0.01|m |
1
Conerete Date i [Material Property] g
[ ]
HC ol m :" ," [ Rect-HBeam ] [ Circle-HBeam ]
1
BiC 0fm 1
— ," = Steel Data: Input the parameter of steel section or selecting the section from database.
I L P T T T T P o 1
| select Materiaks frompa... | ," = Concrete Data: Input the outer dimensions of section for steel concrete
=]
Bs/Ec : '," = Material: Select the material for SRC or input the parameters. The parameters will be inputted
osx : . . -
Ps : :" automatically selecting the database from [Select Material from DB...].
B . .
P # = Es/Ec: Elastic ratio between steel and concrete
Con, Stffness Factor 1 = Ds/Dc: Deadweight ratio between steel and concrete

=  Ps: Poisson’s ratio of steel

Offset Center-Center
= Pc: Poisson’s ratio of concrete
Conv. Stiffness Factor: Stiffness reduction factor of concrete (default=1.0) for SRC section

[Section Template] .
18/ 24
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GTSNX 2020(v1.1) Ennancement

2. Pre/Post Processing

2.4 Automatically Calculation of H Section

GTSNX 2020(v1.1) Release Note

= |t is calculating the torsional stress coefficient, effective shear area and shear stress coefficient automatically from selecting the database of H section, r1/r2 can be

inputted additionally.

=

5] ‘—.| c
r XL

H leml— tw

| $ 12
e

= Mesh > Prop.Csys/Func. > Property > Create > 1D > Beam > Section

Create/Modify 1D Property
Pile Geogrid(1D) Plot Only(1D)

Truss Embedded Truss Beam Embedded Beam
D [t | Name [1DProperty | coor [

Material v i€

[Jxinge Property

[Jraper Section- Section-j
E.ér.o;. T .A.r;;(.A.) ...... m‘jo,om ....... vy :n.}. .
Torsional Constant(Ix) 2e-005 2e-005 me
E Torsional Stress Coeff. 0 Om
E Area Moment of Inertia(ly) 1.29¢-007 1.29e-007 me
= Area Moment of Inertia(lz) 6.4e-008 6.4¢-008 me
i Effective Shear Area(Ay) lj 0 ma
* Effective Shear Area(Az) [j Om =
E Shear Stress Coefficent(Gy) E 0 1m? E
E Shear Stress Coeffident(Gz) ':} 0 1ym? E

Stress Stress.
y Axis Variable Constant
2z Axis Variable Constant
[Ospadng 1 m
o 17 conce Aeply

X

[H Section from GTS NX 2019]

E Effective Shear Area(Ay)
: Effective Shear Area(A2)
E Shear Stress Coeffident(Gy) 86.6083279

E Shear Stress Coefficient(Gz) 90.7337143

y Axis Variable Constant
2 Axis Variable Constant
[Ospacng i m

B[ secton... ]

H-Section

Cancel

Lo ]

Create/Modify 1D Property X
Ple Geogrid(1D) Plot Only(1D)
Truss Embedded Truss Beam Embedded Beam
D [d_] name [1DProperty | coor [

Material v (i€

[J+inge Property

[Jraper Section+ Section-j
g ;e.a.(;; ..... 'mo.osxs]'"""73'3::'3",;.':"'
i Torsonal Constant(Ix) 2e-005 20-005 me 3
I Torsional Stress Coeff. 0.105982126 | 0.105982126 m
* Area Moment of Inertia(ly) 1.29¢-007 1.29¢-007 me 1
= Area Moment of Inertia(lz) 6.4¢-008 | 6.4¢-008 me :

0.0150159088 | 0.0150159088 m2 =
0.0120783266 | 0.0120783266 m2 =

[H Section from GTS NX 2020]
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2. Pre/Post Processing

2.5 Control the Artificial Earthquake

= Random Seed can apply to get same artificial earthquake.

GTSNX 2020(v1.1) Release Note

= Dynamic Analysis > Tools > Artificial Earthquake

Envelope Function: It will be calculated acceleration time history using below equation to make the

acceleration time history equivalent response spectrum.

N
2(t) = I(t)z A, cos(@,t +4,)

n=l1

wn = Frequency, An = Amplitude, ®n = Phase Angle, I(t) = Envelope Fucntion

Envelope function will be multiplying to steady stage motion for transient of real seismic and this
function can be divided to trapezoidal, compound and exponential. Acceleration time history will be

almost same value from start to end without this envelope function.

I(t) | Level Time

S

H Total Time

Rise Time

Add/Modify Artificial Earthe

Function Name

quake

Data Type Graph Options

[0s(7-1000:2018) | | & Normakzed Accel. I~ X-axis log scale

™ Y-axis log scale

é[: —Generate Acceleration E

Desc. [kD5(17-10-00:2018): Z=Zone1(0.11),1=1.4 Dastabiport | x|

earthquake(Atrtificial positive value).

[Add/Modify Artificial Earthquake]

| | = Max. lterations: The number of maximum iterations work to make the match between the result of response
spectrum and imputed response spectrum of artificial earthquake.

= Max. Acceleration: To define the maximum earthquake acceleration of artificial earthquake.

= Damping Ratio: To define the damping ratio for calculating of response spectrum from artificial earthquake.

= Random Seed: To define the random seed for calculating the response spectrum from artificial

= Generate Acceleration: To generate the acceleration data from response spectrum data.
= Spectrum Graph: To verify the data of acceleration based on spectrum data.

[Envelope Funtion] = Acceleration Graph: To verify the graph based on the acceleration data.

MibAS
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GTSNX 2020(v1.1) Enhancement

2. Pre/Post Processing

2.6 Improvement of Loft Function

= |t has improved the loft function with new method. Loft function can use to section with hole.
= (Previous method: direct loft between models, Newer version: lofting with center between models)

GTSNX 2020(v1.1) Release Note

Geometry > Protrude > Loft

AN AN

NI\ AN

Loft N/A

MibAS
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GTSNX 2020(v1.1) Ennancement

GTSNX 2020(v1.1) Release Note
2. Pre/Post Processing

2.7 Label Location of Dynamic Nodal Load

= The location of arrow from dynamic nodal load can be controlled. It can select Start, Middle, End position.

= Tools > Options > Loads/B.C > Dynamic Nodal Load
Options x
General Geometry/Mesh/Connections  Loads/B.C.  Analysis/Results
44 Prestress ~
g “:"""““’” ° g:::ycu\m W F003
Inttial Equilibrium For. Symbol Size: 1
Water Pressure
% From Resuts Display Value False
5 Prescrbed stran Ted Size 10
<P Dynamic Load
IS Dynamic Nodal Load
-4l Dynamic Surface L.
-4l Train Dynamic Load Tz
AP giwir
-ggl Heat Source ||
- 81, Prescrbed Temperat. | |
SR
=@ Nodal Flux
| | | ] || \
B i i w
gy Constraint w
< > ‘l_
Reset || ResetAll | | CustomizeShortwtkey.. [ ok || cencel || appy |
[Dynamic Nodal Load] [Position: Start] [Position: Middle] [Position: End]
X
2.8 Improvement of Stage Bar from Post T o~
skismic:INCR =21 (TIME=1.240e +00
. . . . skismic:INCR =32 (TIME=1.860e +00
= |f there are many subcase under post tree, the post function will work slowly so that it has improved. <bismic:INCR =47 (TIME =2, 480e +00
g . seismic:INCR=66 (TIME=3. 100e+00
= The subcase will check off as a default after analysis. It needs check on to see the stage result. e L e
i INCR=223 (T'IIVE=4:960e+O
ismic:INCR =304 (TIME=5.580e +0
ismic:INCR =363 (TIME=6.200e +0
seismic:INCR=415 (TIME=6.820e+0
sgismic:INCR =476 (TIME=7.440e+0
spismic:INCR =512 (TIME=8.060e +0 v
- | emicmisTN/D —EE7 fTTME —Q ARNa 4N
HR >
PRTTITEN L e e e e e e e e e PP L E T E R P T - | selectal | | Unselectal |
m : : z
> B @ oS ¥ 1 Level 3 (Normal) H [l subcases
.................................................................................................................. B
[Stage Bar] [ ox ]| cancel | [Subcase]
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2. Pre/Post Processing

2.9 Improvement of Prescribe Strain(Volumetric Strain)

= Prescribe strain can be applying to linear static analysis, nonlinear static analysis, consolidation analysis and fully coupled analysis as well.
= There is no strain component of z direction so that it has eliminated.

2.10 Improvement of Applying LDF

= The error message has updated more correctly under stress-seepage analysis. The construction stage need to be constituted seepage analysis first under stress-
seepage analysis. This stress-seepage analysis will be calculated pore pressure from seepage analysis to stress analysis.
= ex) step 1. Seepage or Stress > step 2. Stress(Deactlvate mesh & LDF) > step 3. Seepage (about step 2) > Step 4. Stress — Analysis N/A

[Error] Cannot consider LDF in stress stage which has deactivated mesh folowed by epage analysis
- :E ] Failed to generate Construction Stage Data

= Step of LDF will be counted under stress stage only from stress-seepage analysis.

2.11 Words Amendment from Plastic Hardening Function

= Plastic Hardening Function and Frictional Angle Hardening Curve are similar so that it has unified.
1) Mesh > Prop./CSys./Func. > Function > Plastic Hardening Curve Deleted
2) Nonlinear tab from MMC model > Friction Angle at shear > Hardening Function > Name has changed from Plastic Hardening Function to Frictional Angle

Hardening Curve.
3) Hardening Curve’s table: Plastic Strain -> Equivalent Plastic Strain

2.12 The Output of 2D Equivalent Linear Analysis

= In case of 1 from all output step and step will be provided the history graph without considering Intermediate output of time step from the 2D equivalent linear
analysis
= History graph contains interval of step and time under selecting the frequency of history output probes.
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GTSNX 2020(v1.1) Release Note

2. Pre/Post Processing
2.13 Mining Model Converter

= DataMine SW(MicroMine, Leapfrog, etc.) model file can be converting to GTS NX file.

= Main Menu > Import > Execute Mining Model Convert Generate mesh(Solid) x
Auto-Solid  Map-Solid  2D->3D
s Mining Model Converter (v.1.0 Beta) . o X | = Select byt ‘
Conversion parameters
o (@ Tetra Mesh
Mining data type Source: 3
30 Face v @ Single file O Folder OHybrid Tesh
[ pete Source Mesh set
Directory
Property
Path to dxf file with 3d faces r 1
v| (H&
[E:Wdownl i Wihree fact] | Browse.., 4
PR
Path to converted midas GTS file Mesh Set ‘ Solid-Mesh(20->3D) v| 5‘;@‘
r3 T T Wk .| T
[Ew hree fac( [ Browse.. | =@ e - :::;i;i
R
7y

%S
e

Convert

[ 3D Solid Mesh ]

[ 3D Face]

& Mining Model Converter (v.1.0 Beta) - o X

Conversion parameters

Mining data type Source:
Model Blocks v

Directory
Path to csv file with blocks data

[E:u“ T : : Whincl

blocks.cs| | Browse...

Path to converted midas GTS file - [ Block Model(Leapfrog) ] [ Block MOdeI(GTSNX) ]

[Ef““ 1 i i lesWconverted Browse,.

= Mining data type: Type can be selected from 3D Face and Model Blocks. 3D Face type can import dxf. file. Model Block type can
import csv file.

o = Directory: Directory for information of model file and define save folde.

= Convert: It is creating the GT NX file(fpn.) after converting. This converted file can be imported to GTS NX from Main Menu >
[ Model Block ] Import > GTSNX Neutral Format.
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