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Pre-Processing

1. Create Interface

Modified Contents

» Users can control the directional component, i.e. Element Coordinate System (ECS), of interface elements
that are created using “From Plate” method.

» Automatically generates rigid link elements between nodes with full control in assigning degrees of freedom.
(Create Rigid Link Element : 3D: DX, DY, DZ and 2D: DX, DY)

Effects & Usage

« This function can be used to model soil to structural interaction for a wall that is embedded between two soil
elements.

= Model > Element > Create Interface | [Before |

Create Interface Element @

Tvpe
" Plate Joint * Plane
Methiod
|Fr0m Plate ﬂ Plate
Parameters f G
Interface Generation
12 Element(s) Selected |
Element: Direction |B|:|th j Add/Modify Property x
Lne | Plane Sprlngﬂnterfa(el
Attribute Genersl
o5 Mame Rigdlrk  coor -
{* Manual Input " Attribute Wizard = LI\
Type [igid Link |
3 |3: Interface ﬂ [ Properties
DOF
Mesh Set ;I FMox Moy WMoz Trx Ry Rz
W | Interface Element
Typical Types
&dd ko |Mesh Set j Rigid Body Plane -
v Reqister Interface Mesh Set Separately Plane V-2 | Plane 2% |
v i_reate Rigid Link Element: B e aEer
7 oK l Cancel H &pply |
o | canel | \
Create Interface — From Plate DOF assignment for Rigid Links
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2. Pile / Pile Tip mesh set

Upgrade Contents

 Activation of “Pile Tip Spring” generates two independent mesh sets: Pile tip springs and pile elements.

* In order to reflect the Slope of Friction-Rel Disp. Curve values, the reference height is referenced from the
global coordinate system (GCS).

» The graph below shows variation of shear stiffness at reference height with a user defined Slope of Friction-
Rel. Disp. Curve (relative displacement — friction curve) parameter being activated. The diagram below
shows the shear stiffness as a function of depth.

* Midas GTS v1.2 automatically creates an additional activated pile tip mesh set(s), i.e. Construction Stages,
for model files that were created in previous versions of midas GTS with activated pile tip spring(s). (Pile tip
springs that are manually deactivated/removed also require corresponding mesh sets to be
deactivated/removed, i.e. Construction Stages.)

= Model > Property > Property(Pile) —# Check Mote
i Wiew Point
+ Wark Plane
+ Datum
: - +- @5 Geometry
Add/Modify. Property g| - Mesh
Line lPIane ]Spring,l'InterFace] ﬁ Size Control [0]
General ﬁ Mesh Contral [0]
D |1 Mame ||:'i|e color [ - FE’;’J Mesh Object [0]
=g Mesh Set [5]
Type [Pile =l W@ Detault Mesh Set
Properties P@ Ground
Ulkirmate Shear Farce ,7300 tanfim v PI!E -
[ Friction-Interface Elermnent
£ Shear Stiffness modulus ¥ & Friction-Interface Element-Tip-1
% Function Funckion - + HEI Properties
Mormal Stiffness Modulus (Kn) 1000000 konfim? ) ¢
¥ Refersmce Height T mom Pile Interface Mesh Set
[¥ Slope of Friction-Rel, Disp, curve 5 tonfime
[+ Pilz Tip Spring
Tip Bearing Capacity lisuu tonf K
& T S g M toww . o
Tip Spring Stiffness 100000 tonffm : shear sbffnees
™ Function :
i
i
QK | Cancel | apply | E
i

raferencaheight fess====
Pile Interface Property

Height shope of frictian-ral. disp. curve

Variation of shear stiffness
at reference height
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3. Text file format

Upgrade Contents

* Neutral Format File *.FPN files contains the following information about a model: midas GTS version
number, Geometry, Attribute, Material, Property, Boundary, Load, Construction stage and Analysis types.

midas GTS 2010 v1.2 Release Notes

Neutral Format Files can be viewed in any generic text reader only and imported/exported.

ST
53]

X,
IRER:

X4 Meutral Format File (= FPN),.,

Export

= File > Import, Export > Neutral Format File(*.FPN)

| Neutral Format - Notepad

File Edit Format View Help

3

q neutral File created from midasGTs

; version Information.

VER .0

; Project setting Data.

PROJ, 3D Tunnel wizard, 0, 0, 2, 9.80665, 1, 0,

; unit system.

UNIT, TONF, M,  SEC

; coordinate Data.

CRECT, 1, Global Rectangular, O, 0, 0,

CCYLN, Z Global Cylindrical, o, 0, 0,

; Node Data.

NODE , 1, 1.85152354472129, 0., -2.5484035322811,
NODE, 2, 32.2199909856, 0., 10. 000000029,
NODE, 3, 055 0. -3.15,
NODE, 4, 2.99582802632973, 0., -0.9734035322811,
NODE, 5, 2.99582802632973, 0., 0.97340353228108,
NODE, 6, 1.85152354472129, 0., 2.54840353228108,
NODE, 7, 0., 0., ~19.999999971,
NODE, 8, 0-, 0%, -10. 638888876,
NODE, 9, 0., 0., -5.022222219,
NODE, 10, 0., 0., 10. 000000029,
NODE, 11, 10.7399999952, 0., 10.000000029,
NODE, 12, 42,9599999808, 0., 10.000000029,
NODE, 13, 21.4799999904 , 0:; 10.000000029,
NODE, 14, 53.609099076, 05 10. 000000029,
NODE, 15, 0., 0., 31
NODE, 16 10.7399999952, 0., -19.999999971 ,
NODE, 175 21.4799999904 , 0., -19.999999971,
NODE, 18, 32.2199999856, 0., -19.999999971,
NODE, 19, 425599999808, 0% 19.999999971,
NODE , 20, 2.99582802632973, 2.5 =00 9734035322311
NODE, 21, 1.85152354472129, 1., 2.54840353228108,
NODE, 22, 2.99582802632973, 1. 0.97340353228108,
NODE 23, L 1. 215¢
NODE, 24, 1.85152354472129, 1., -2.5484035322811,
NODE , 25, o Lo =32 3%
NODE, 26, -2.9958280263297, 1., -0.9734035322811,
NODE, 27, -2.9958280263297, 1., 0.97340353228108,
NODE, 28, -1.8515235447213, 1., 2.54840353228108,
NODE, 29, -1.8515235447213, 1., -2.5484035322811,
NODE, 30, 2.99582802632973, 2., -0.9734035322811,
NODE, 31, 1.85152354472129, 2., 2.54840353228108,
NODE , 32, 2.99582802632973, 2., 0.97340353228108,
NODE, 33, 0., 2% 3.15,
NODE, 34, 1.85152354472129, 2., -2.5484035322811,
NODE, 35, xis 2. =3.15,
NODE, 36, -2.9958280263297, 2., -0.9734035322811,
NODE, 37, -2.9958280263297, 2., 0.97340353228108,
NODE , 38, -1.8515235447213, 2., 2.54840353228108,
NODE, 39, -1.8515235447213, 2., -2.5484035322811,
NODE, 40, 2.99582802632973, 3., -0.9734035322811,
NODE, 41, 1.85152354472129, 3., 2.54840353228108,
NODE, 42, 2.99582802632973, 3., 0.97340353228108,
NODE, 43, 1.85152354472129, 29., 2.54840353228108,
NODE , 44, 2.99582802632973, 29., 0.97340353228108,
NODE, 45, 0. 29: 3.15,
< | n

E_I,'_'E:I STEP..,
A cl=
mel Brep, .,

85 DxF 2D (Wireframe). ..
O | DxF 30 (Wireframe)...

0 STL (Mesh),.,

X4 Meutral Format File («FPN),.,

Import

3D Tunnel Wizard_Tunnel Wizard Analysis Case InputData - Notepad
File Edit Format View Help

o MIDAS/GTS - Modeling, Integrated Design & Analysis Software
ke GENERAL STRUCTURE DESIGN SYSTEM FOR WINDOWS

X0C 0K XK 30000000 Y0000K  XH0V0K

ROX 00X XX XK XX XK XK XK R

RX0K KX K XK XXX XX X

XX XXX XX XX XX 20000K 200000

XX XX XXX O XX XX XX XXX

Pacated XX 20K Pacased XX 2K XX XX 2K

20K XX 20K 20K XX 20K XX XX 20K

200K xx 20K FHOOOOOOK 20K XX XXX fGTS

COPYRIGHT (C) Since 1989 MIDAS Infurmanun Technology co., Ltd.
ALL RIGHTS RESERVED MIDAS IT Co.

UNIT
N

* PROJECT SETTING

[ pedad ypaCte30, 2smYaias sroainas atsymiennyis
+ Analysis constraint(l: a2y i1
+
+

Gravity pirection(lix, VT 2}
[Gravily Acceleration], [water density], [Init. Temperature] :
9.80665, 9806.65,

“ MATERTAL

<1:5011> (Ground Type)

;[Elasticity], [Poisson's Ratic], [we'\?ht pensity], [saturated we1ght pensity],

,[coheswn], [Friction Angle], [Initial stress], [Thermal cCo

5 [Permeab111ty coeff. (kx)], [Permeabfhty coeff. (kyd], [Permeabﬂwy coeff. (kz)], [vol.

5.001302+007, 0.3, 17652, 17652, 4903.32, 28, 1, 12-006,

brainage : Drained

+ model Type : Mohr coulomb

,[Inc m’ E']AS!H( modulus], [Inc. of Cohesion], [Reference Height], [pilatancy angle],
0, 0

b M) (Gruund Type)

J[ETasticiny], [potsson's satio], [weight vensity], [saturated weight oensityl,

i [cohesion], [Friction angle], [Inftial stress],” [Thermal Cos

; [Permeability coeff.(kx)], [Permeability coeff.(kyd], [PErmEahﬂ)(y coeff. (kz)], [vol.

5001394007, 0.3, 17652, 17652, 4903.32, 28, 1, Le- 066, 1, 1, 1

e _: brain
+ Mode? Type : Mohr
; [Inc. crf Elastic Mnmﬂus], [Inc. of cohesion], [Reference Height], [Dilatancy anglel,

<3¢ |.1mng> (Struct Type)
,[Elastwaty], [Poisson’s Ratm], [weight pensity], [Thermal coeff.],
; [yield strass(von-mises type)

.5274e+010, 0.2, 23536, le- 0175,

* PROPERTY
+ THICKNESS TYPE
10, 0.3, 1, 0.83333, 0, 0, 0, 0.5, -0.5

New Nuda No. ]. [X). [V]. [2], [original No.]
1.85152, 0,

32.22, o, 10. 2

0, 0, -

2)99883, 0, -0.073404, 4

2.99583, 0, 0.973404, 5

il

water

[Tensi

water

[Tensi

Neutral Text File

Text file

Input Data File
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| Enhancement

4. Mesh Preference

Modified Contents

midas GTS 2010 v1.2 Release Notes

» Mesh Preference options have been organized into tabs. This allows users to easily navigate between the
following options: General, 2D, 3D, and Pattern/Remesh.

» Consider Edge-Face Proximity matches seeding definitions from edges to faces within a predefined

proximity.

= Mesh > Mesh Preference

Mesh Preference

General] 2D ] 3D ]Pattern,l'Remesh

Adaptive Seeding Criterion

Angle Ratio 0.3

Seeding Options

[~ Ewen Number of Seeds

I™ Regard Mesh Size as Maximurm

[ Display Mumber of Seeds

Shape Display after Meshing

" Keep * Hide

Miscellaneous
[ 3enerate Mid-side Modes on Geamet

X

I

I [v Consider Edge-Face Proximity

Deflection Ratio 0.z
Minirum Mumber of Division on Edge
Ling Tvpe |—1:|
Closed Type |—4:|
Other Type 1 EI:

" wiireframe
ry

1 m I

v Seed Smaoothing

oK Caneel

Mesh Preference Interface

Proximity - OFF

Proximity - ON
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Analysis

1. User Supplied Material

Modified Contents

* User Supplied Material allows users to develop Fortran material models for nonlinear elastic and plastic
behavior.

2. D-min model

Upgrade Contents

» The D-min model was developed by Hayashi, Hibino in Japan Central Research Institute of Electric Power
Industry (CRIEPI).

* D-min model assumes linear elastic characteristics where the material stiffness is updated incrementally in
every construction stage while the material stiffness remains constant during each stage.

= Model > Property > Material Constitutive Modsl
Madel Type D-riin ﬂ
Constitutive Model
Farameters
Model Tvpe User supplied material j
Tnitial Modulus of deformability  [1ag13300 kKMim®
Parameters (Do) /
User Supplied Material Library File Critical Modulus of 19613300 kMim?

- deformability {DF)
l
Monlinear Property Fackar {m) 1

Number of Parameters (ML) o Initial Poisson's Ratio (U} 0.3

Nurnber of Internal State Variables (NUS) Critical Paisson's Ratio (uf) 0.3
0 Morlinear Property Factor (Rn) 1
Murnber of Integer Indicator Yariables (MUL) Sheat Skrength (TR 041,995 khim?

a Tensile Strength (oT) 7041,995  khfm?
Maoht's envelop Parameter (a) 1
Relax Factor (k) 1

User supplied material

D-min model
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3. Initial Prestress Input

Upgrade Contents

midas GTS 2010 v1.2 Release Notes

» The option to ‘Do not Make Displacement’ clears any deformation when assigning a prestress load set to an

element.

Effects & Usage

+ Applying an initial prestress to an element can have two effects: either remain static without any stress
reduction or recalculate initial conditions to find the equilibrium stress states.

conditions and analysis results can be simulated)

(Similar experimental

= Model > Load > Prestress

B

Load Set ||:|restress

Element Type
" Truss | Embedded Truss

(¥ Plane Strain | &xisymmetric

™ Salid
Object

Type |Element j
1 Elernentis) Selected |
Mode

{+ pdd (" Replace { Delete

[~ Apply bo Unassigned Cbjects Only

Prestress

soxc | 10 o]
Sig-yy 0 tonffmz?
Sig-zz Iiﬂ tonffm?

)=

Tension (+), Compression (-)
Iv Do not Make Displacement

Ok | Cancel| .ﬁ.pplvl

Base Function |None

Prestress Interface

[UNIT] tonf | m
[DATA] NLST: Casel ,

Soil §¥¢ Center , Casel-Step 001(1)

X-direction : Sxx

20 ELEMENT STRESS
Sail SHx Center
LIMIT Ctorjais

I 0% +9.37500e+000

+8.75000e+000
— 0o +3.12500e+000
+7.50000e+000
+6.67500e+000
+6.25000e+000
+5.62500e+000
+5.00000e+000
+4.37500e+000
+3.75000e+000
+3.12500e+000
+2.50000e+000
+1.67500e+000
+1.25000e+000
+6.25000e-001
+0.00000e+000

[ |oox%

[ oo

‘Do not Make Displacement (Activated)

[UNIT] tonf , m
[DATA] NLST: CaseZ ,

Soil 5K Center , Casel-Step 001(1)

X-direction : Sxx

20 ELEMEMT STRESS
Soil SHX' Certer
LINITCtn 2

+4 586245+000

6.3
+4 176138+000
00%
+3 TEE0M e+000
00%
+3.35590=+000
+2.84578e+000
+2.535668+000
+2.125558+000
0.0%
+1.715438+000
+1 30532&+000
+8 95201 e-001
125%
+4 850852-001
25.0%
+7 496862-002
3.3%
-3.35147e-001
00%
-7.45263e-001
0.0%
-1.15538e+000
0.0%
1.56550e+000

B3%
-1 7R e+DN

‘Do not Make Displacement (Deactivated)

MiDAS
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4. Flow Interface

Upgrade Contents

ment

midas GTS 2010 v1.2 Release Notes

* Interface Elements can be defined with a permeability parameter to allow flow.
(If the interface element nodes are not separated, an error will occur upon calling the solver.

ensure that the nodes have been properly separated.)

» Simulate the flow between two nodes and head boundary conditions using elastic and rigid links.

Users must

Elastic

and rigid link elements can be modeled and assigned either a permeability coefficient for seepage flow and
seepage flow DOF.

Effects & Usage

« Simulate soil to structure interaction by modeling interface elements with option to consider groundwater.

Add/Modify Property

General

Line | Plane  Spring/Interface |

b Namng [Flow Interface

Colar - |

= Model > Property > Property > Interface , Rigid Link , Elastic Link

) () (ST

Type [interface ~|
Properties
Mormal Stiffness Modulus (Kn) 200000 tonffm3
shear stiffness Modulus (Kt 20000 tonfim3
Cohesion (C) 15 tanffm?2
Internal Frictional Angls () 25 [ded]
[~ Dilatancy Angle ’7 [dea]
I Tension Cut-off
Tensile Strength ’— tanfm?

Made-1I Model
(o

(o

—

I Multiinear Hardening

Mumber of Multiinear Poink For
Cohesion Hardening <=25) B
Mumber of Multiinear Point For
Frictian Anale Hardeningl <=25) i)

I Permeability Coefficient
for Seepage Flow

0.00005  mjsec

ok |

| Apply |

Cancel

Interface Dialog ‘

™

[UMIT] tonf , m
[DATA] SGS5: 55, Total Head | 58

Flow Interface - OFF

Uine | Plane  SpringTnterfacs ] lne | Plans  Springiintsrface }
General General
m |t Name [Flows Link Color [~ ot Mame |Flow Rigid Link] color [~
Type [ Etastic Link | Type [Rigid Link. ~|
Properties Properties
Type
” DOF
" General (" Rigd (" TensionOnly  Compression Only Fox For Foz Fex Fee R
#-Direction Spring Constant (Kx) 100000 tanfjm
Typical Types
Y-Direction Spring Constant (Ky) torffm
Rigid Bady | Plane 1Y |
2-Direction Spring Constant (Kz) torffm
%-Rotation Spring Constant (Krx) tonfm/Trad] Plane -2 | Plane 2% |
#-Reokation Spring Constant (Kry) torf mfTrad]
¥ Sespage Flow DOF
2-Reokation Spring Constant (Krz) torf mfTrad]
Spring Direction C5; S
ring Direction C5ys [Elerment C3ys |
[ Pemeabilty Cosffiient o.coooe [
for Seepage flow
ok | concel |[apdly
ok | cancel [ monly |

MNODAL MISC.
Total Head
LINIT(m)

+2.00000e+001
32%

+1.87500e+001
5 E%

+1.850008+001
5 E%

+1.825008+001
4 5%
5

Elastic Link Dialog ‘

+1.80000e+001

B%
+1 87500e+001

+1 85000e+001

+1 82500&+001
+1.80000e+001
+1.775008+001
+1.750008+001
+1.725008+001

+1.70000e+001

5

6%
G.5%
B 0%
7 3%
7%
B1%
TT%
6.9%
6.5%
52%

+1 B7500&+001
+1 Ba000&+001
+1 62500=+001
+1.60000=+001

[UNIT] tonf | m
|DATA] SGSS: 88 , Total Head , 55

| Flow Interface - ON ‘

Rigid Link Dialog

NODAL MISC.
Total Head

UNITCm)
+2.00000e+001

3%
+1.87500e+001
38%
+1.85000&+001
4%
+1.92500e+001
4.5

+1.80000e+001
+1 .87:500e+001
+1.85000e+001

5.5

+1.82500e+001
7E%

+1.80000&+001
5.9%

+1.77500e+001
M T%

+1.75000e+001

107%
+1.72500e+001

& 1%

+1.70000e+001
+1.67500e+001

9.6%
6.9%
5.2%

+1.65000e+001
4.8%

+1.62500e+001
4.5%

+1 B0000e+001

MiDAS
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5. Analysis Type Modified Cam Clay model

Modified Contents

* When using Modified Cam-Clay for analysis types non-linear, construction stage non-linear, and seepage
analysis the input parameter “Initial void ratio” is required.

» Analysis types other than the aforementioned cases, only the “Critical State Specific Vol” input parameter is
required.

= Model > Attribute > Material > Modified Cam Clay

Conskitutive Model

Maodel Type |I"-’I|:u:|ified Cam Clay ﬂ

Parameters

Over Consolidation Fatio (CCR) | 1
Slope of Consol Line () | 0.221
Slope of Cver Consol Line (k) | 0.015

Initial woid ratio | o
Critical Stake Specific Yol | 2.357
Slope of Critical Skate Line (M) 0.1g

Pc | User Defined | korif

Modified Cam Clay model

Initial void ratio Critical State Specific Vol.

* Linear Static

* Nonlinear Static  Construction Stage
* Construction Stage (Consolidation)
Analysis (Construction, Steady State, <« Consolidation
Type Transient) * Slope Stability (SRM, SAM)
* Seepage (Steady State) * Eigenvalue
* Seepage (Transient) * Response Spectrum

* Time History(Linear)

Parameter definition for Analysis Types

MibAS 10/12
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1. Spacinginput parameter : Beam, Truss/Embedded Truss

Modified Contents

midas GTS 2010 v1.2 Release Notes

* In 2D modeling, spacing can be considered for Beam, Truss/Embedded Truss elements. Results are
automatically outputted under their respective label. (Spacing does not apply to 3D modeling)

[UNIT] tanf | m

= Model > Property > Property > Truss/Embedded Truss, Beam/Nonlinear Beam

Add/Madity Property &3
Line ]Spring;‘lnterface ]
General
I 2 Mame |Strut Color Q
I Type |Tru55fEmbeddedTruss _‘I
Propetties
Truss Type |Linaar Elastic ﬂ
Cross Sectional Area (A) 0.0088 e
I V¥ Spacing ‘ 2 mI
v Sectional Library...
Ok ‘ Cancel ‘

* Beam Fx : (Max #) x
= -14.89 x 2 = -29.78 tonf

Property Dialog

10 ELEMEMT FORCE ;
Beam/Truzss Fx 3
UrIT(tonf)

+0.00000e+000

36.8%
-9.30452e-001
2E%
-1.66096e+000

5.3%
— -2.79145e+000

— -3.72193e+000
T A%

— -4 65241e+000

93%

— -5.562589e+000

5.3%

— -6.51337e+000
93%

. o5 -7 443586e+000
5.37434e+000

————-8.30482e+000

2E%

— -1.02353e+001

93%
— -1.11658e+001
93%

-1.20963e+001
-1.30267e+001
-1.39572e+001

53
2F
2.5
-1.48877e+001

[UNIT] tonf , m

No Spacing — Beam Fx

(Spacing)

o
2E%

10 ELEMENT FORCE

Beam/Truss Fix

UNIT(tont)
+0.00000e+000

36.8%
-1.86099+000

26%
-3.72198e+000

53%
-5.58298e+000

26%
- -7.44397e+000

79%
- -9.30496+000

53%
-1.11660e+001

53%
-1.302692+001

53%
L -1.488792+001
~ 1 67455 +001
-1.86099+001
-2.047032+001
-2.233192+001
-2.418282+001
£ 2 50538e+001
279149 +001

2E%
93%
93%

53
2
25
-2.87759e+001

Spacing — Beam Fx

* Beam Fx : Max #
= -29.78 tonf

MiDAS
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-processing

| Enhancement
» After performing a seepage analysis, users can manually enter Node ID to confirm the flow quantity values.

= Result > Seepage Result > Flow Quantity

Modified Contents

1. Flow Quantity

Post

N
~
N

] - —
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m o i)
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o o ° WA
ald el s 8 > :
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SN
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i
oY
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134»4»4
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VAN

Display Element 1D
Modal C5ys
Element CSys
Material CSys
Hide all Labels

Mode
v Elernent-Edge
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