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Pre-Processing

midas GTS 2012(v1.1) Release Note

1. Auto Generation of Boundary Elements for Dynamic Analysis

Upgrade Contents

» Auto calculation of the modulus of sub-grade reaction and generation of the elastic boundary elements for

eigenvalue and response spectrum analysis

» Auto calculation of the damping constant and generation of the viscous boundary elements for time history

analysis

Effects & Usage

« The ground boundary elements and constraints can easily be generated without a separate calculation

for dynamic analysis.
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Surface Spring ‘

Create Ground Surface Spring E|

Select Mesh Set(s) ]

Ground Surface Spring

@+ Modulus of Subgrade Reaction;

Modulus of elaskicity coeff, g 1

" Damping Constant/area

Mesh set
W Surface Spring
Addto [Mesh et |

[¥ Fixed Battom Condition
Brset | |
Cancel | Apply

Create Ground Surface Spring

= Model > Element > Create Ground Surface Spring
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Generation of Auto Mesh-set ‘

= Properties
Type General
#-Direction 2,02561e+006
Y-Direction 0
Z-Direction
#-Rotation 0
‘¥-Fotation 0
Z-Hotation 0
Damping Constant F

uto Generation of Elastic Boundary Element

=

Auto Generation of Viscous Boundary Element

= Properties

Type General
x-Direction ]
Y-Direction 0
Z-Direction 1]
*-Rotation ]
YY-Rotation 0
Z-Rotation 1]
Damping Constant True
#~Direction 28220.8
Y-Direction 154445
Z-Direction 154445
*~Rotation 1]
Y-Rotation 1]
Z-Fotation 0
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2. Total Mass

Upgrade Contents

midas GTS 2012(v1.1) Release Note

* The entered mass data (Lumped Translation Mass/Rotational Mass Moment of Inertia) can be distributed

evenly on the selected nodes without a separate calculation for dynamic analysis.

= Model > Element > Load > Nodal Mass
mx mY mZ rmx rmY rmZ
lonasenose| @k | gy | oma | g | e | e |
Loadset froddmasd ] __|nodal ma 7 450.00 0.00 0.00 0.00 0.00 0.00
obfect __|nodal ma g 450,00 0.00 0.00 0.00 0.00 0.00
Tope  [noce E __|nodal ma 9 450,00 0.00 0.00 0.00 0.00 0.00
|nodal ma 15 450,00 0.00 0.00 0.00 0.00 0.00
o oo s __|nodal ma 17 450,00 0.00 0.00 0.00 0.00 0.00
__|nodal ma 19 450,00 0.00 0.00 0.00 0.00 0.00
__|nodal ma 25 450,00 0.00 0.00 0.00 0.00 0.00
seed fode __|nodal ma 25 450,00 0.00 0.00 0.00 0.00 0.00
Feature angle foes) i | __|nodal ma 27 450,00 0.00 0.00 0.00 0.00 0.00
Mode
Foadd o oe Uncheck Total Mass
I Apply to Unassigned Objects Only
[ Totel Masss mx mY mZ rmx rmY rmZ
@ Total M F | Load Set | Node (kN) {(kN) ‘ (kN) (kN-m2) (kN-m=) (kN-m2)
Modd s __|nodal ma 3 50.00 0.00 0.00 0.00 0.00 0.00
m hal| 1 __|nodal ma G 50.00 0.00 0.00 0.00 0.00 0.00
" ] __|nodal ma ] 50.00 0.00 0.00 0.00 0.00 0.00
i3 = __|nodal ma i 50.00 0.00 0.00 0.00 0.00 0.00
it | i __|nodal ma 13 50.00 0.00 0.00 0.00 0.00 0.00
G o __|nodal ma 18 50.00 0.00 0.00 0.00 0.00 0.00
mz QLS __|nodal ma pL s0.00 0.00 0.00 0.00 0.00 0.00
__|nodal ma Pl 50.00 0.00 0.00 0.00 0.00 0.00
e =l __|nodal ma 27 20,00 0.00 0.00 0.00 0.00 0.00
Nodal Mass Check Total Mass

3. Text Output of Ground Acceleration in 1D Ground Response Analysis

Upgrade Contents

» The seismic waves used in 1D ground response analysis can be viewed in the text format.
(Can be output of F.F.T results)

Import Earthquake Scaling

10,0200
0.0400
10,0600
0.0800
0,1000
01200
0,1400
01600
0,1800
10,2000
0,2200
10,2400
0,2600
10,2800
0,3000
10,3200
0,3400

00,0082
0.0042
0.0032
0.0023
0.om7
0.0045
0.0073
0.0071
0.0047
0.0022
-0,0003
0.0048
0.0100
00143
oot
0.0079
0,0046

(T;;r:j Funcion |~ | C Maximum value a

Graviy

- 9.806 mfsec?

' Scals Factor

Add/Modify/Show Ground Acceleration Function X
Function flame
fEcent_h Time Functon Data Type i the normalized acceleration.

Graph Gptions

I~ t-axislog scale
[~ -aislog scale
v EET

mplitude valle

LER
028 -
025 1
024 1
022 -

v1z34s56789 1B
Frequency(He)

57 o

a B om ou

Description [1940, El Centra Site, 270 Deg

Generate Earthauske Response Spectrum,

| |y—|gx,m | o

Cancel Apply

Ground Acceleration

= Tools >1D Ground Response Analysis > Model > Ground Acceleration

% Ground Acceleration Function Data

% Function Mame
*x Data Type

X-Axis

: FFT

: Elcent_h

Y-Axis

[ N R ]

-44140625e- 002
-88281250e- 002
-32421875e-002
-76562500e-002
-220708313e-001
-L6u84375e-001
-70898438e-001
-95312500e- 0061
-19726563e-001
-L4148625e-861
-68554688e-001
-92968750e-001

4_370872357e-002
5.21825248e- 002
4_368646950- 082
3_84010776e-002
2.60763330e-002
1.766061200-0082
6.22266455e-002
2.10596299e-0062
2.33264034e-002
4_Bu2798020-082
7.22478402e-003
3.30554551e-0062

Data Export (F.F.T)
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4. Improvements of Sorting Function

Upgrade Contents

* Add ‘Sort by Name’ in Geometry Set, Boundary Set, Load Set.
* Add ‘Sort’ function in Analysis case.
« A more intuitive check through 'Sort by Creation' as well as 'Sort by Name'

= Model Works Tree > Geometry set > Sort
= Analysis Works Tree > Boundary/Load > Sort

= Analysis > Analysis case > Add/Modify Analysis Case

Add/Modify Analysis Case 3]
Show &l o .
Hide Al Cescrpton |
Show<->Hide anatysisTye  [oninear statc =] Analysis Control
Mew Geometry 3et s
Delete All Geometry Sets lement: = AL Empty ( OtherCase | = =|
!
- itiol Boundary: & AL Emply OtherCase | | =]
by Creatmn Add or Modify Initial Model
by Name et Tree Activated Deactivated
-+ Element =] [=fg Element | Ry Element
f Default Mesh Se fig) Default Mesh Se Ay Boundary
Geomet Set Ry EXCAV_L_BN g EXCAV_L_BN
ry fy EXCAV_LINY  — B EXCAVLINY
m EXCAV_L.TH ﬂm] EXCaAV_LTH
fig EXCAV_M_BN fig) EXCAV_M_BN
£ EXCAV_M_INY fi) EXCAV_MLINY
,&'dd » ) EXCAV_M_TH iy EXCAV_M_TH
iy EXCAV_R_BNM iy EXCAV_R_BN
Ry EXCAV_A_INY fig) EXCAV_R_INY
Show All £ EXCAV_A_TH fi) EXCAV_R_TH
f GROUND_LLC Ay} GROUND_LLC
Hide A” fy GROUND_LLG Ay GROUMD_LLG
Y GROUND_MS fiyl GROUND MG
# GROUND_ATD A} GROUND_ATD
i et ERARIN TC h W RO TO -
by Creation . i it
by Mame
O Sorting ~ oK Cancel

5. Geometry Set Combo

Upgrade Contents

» Select the geometry set using the combo box.

= Model Works Tree > Geometry set > Sort

Left BB
Include/Exclude Geometr... E| Right R,IIE
Connect R/B
* Include " Exclude round LII'IEl::':\:l
aeometry set (IR Ground LinegB)
Select Shapes ] Ex:::frnal: LInERJ'B
eft system
cancel | _apely Left reinforce RJE
Right swskem RIE

Geometry Set Combo |
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Analysis
1. Nonlinear Elastic Link

Upgrade Contents

* Nonlinear elastic property for construction stage analysis

* ‘Tension only’ and ‘Compression only’ elastic link types in nonlinear analysis

« If the nonlinear elastic property for spring coefficient can be defined by function, the spring constant begins
to take effect.

Effects & Usage

« Construction stage analysis can be performed considering the nonlinear elastic link property.
(Only for construction stage and nonlinear static analysis)

= Model > Property > Property > Elastic Link

2 Create/Modify Function &\
Add/Modify Property X
— Norinear Elastic |
Line ] Plane Spring/Interface I
General Name B ’T
o (@ Mame |1 Color I:l -7
Displacement| Force zzo0
m— z000
| Type [Elastic Link. [ i ~T.000 —To000000 e
2| 00000 00000 1600
e 3 1,0000 150,000 1400
- - 4 20000 20000000 z0o
Type Nonlinear Elastic - | 1000
— 300
u 600
=
Kx Monlinear Elastic Function 1 A E :zg
Spring Direction CSys lobal Rectangular - -202
-a00
Displacement i m -£00
-a00
Force 1N -1000
1200
L -l.z -0.5 0 0.4 1 1.4 z
™
1 Scale Value Graph Resst
Permeability Coefficient ’7 7 =
r for Seepage Flow Ok 1 Cancel | Apply |

Nonlinear Elastic Link Function

| o | Nonlinear Elastic g|
f i L
Nonlinear Elastic Link (d‘,f* )
(d@f)
General (d".f7) d
Rigid
Tension Onky 0 (d'.th
Cornpression Onl (d* ")
Elastic Link Type Nonlinear Elastic
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2. Various Types of Point Spring

Upgrade Contents

« Selecting the various types of point spring

(General, Tension only, Compression only, Hook, Gap, Nonlinear Elastic)

Effects & Usage

midas GTS 2012(v1.1) Release Note

 Nonlinear behavior can also be simulated using point spring as well as link element.
(Only for construction stage and nonlinear static analysis)

Add/Modify Property

= Model > Property > Property > Point Spring

X

Line ] Plane  Spring/Interface ]

General

o} |1 Hame | Calor [~
Type |Pairt: Spring -]

Properties

Spring Constant
%-Direction Kx 0 khfm
Y¥-Direction Ky 0 kMfm
Z-Direction Kz ’70 kMfm
#-Fokation K 0 kMemnf[rad]
Y-Rokation Kry 0 ke my[rad]
Z-Rokation Krz 0 kMemf[rad]

[” Damping Constant
#-Direction Cx kM secim
Y-Direction Cy kM secim
Z-Direction Cz kM secim
¥-Rokation Crx kM mesec/[rad]
‘-Rokation Cry kM seci[rad]
Z-Rotation Crz kM msec/[rad]

Ok | Cancel ”Wl

Point Spring - Previous

Add/Modify Property 53
Line ]Plane Spring}'lnterface]
General
(] |1 Hame | color [~
Type |Point Spring ﬂ
Type
" General " Tension Only
" Hook " Gap " Monlinear
Propetties
Spring Constant
#-Direction K O kNfm
Y¥-Direction Ky O kN
Z-Direction Kz O kN
Allovaable Tension % 0 kM
Allovaable Tension i 0k
Allovaable Tension z 0k
Ok | Cancel | Apply |
Point Spring - New
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3. Setting Nonlinear Option at Each Construction Stage

Upgrade Contents

midas GTS 2012(v1.1) Release Note

« Different convergence criteria and number of iterations can be applied to each stage of construction stage

analysis.

(Construction stage, Seepage(Steady-State), Seepage(Transient), Consolidation)

Effects & Usage

« Setting the convergence criteria of nonlinear static analysis and the details of iterations at each stage
« Controlling convergence criteria for a particular stage for the better convergence

Define Construction Stage

B Connacting Gallery R/BOC |
iyl Connecting Gallery R/BOC—
B Connecting Gallery R/BOC
¥l Connecting Gallery R/B0C
B Connecting Gallery S/C0C
) Connecting Gallery S/C00
B Connecting Gallery S/C0C
B Connacting Gallery S/C0C
m}‘ﬂ Connecting Gallery001

B Connacting Gallery002

iyl Connecting Gallery03

By Connecting Gallery004

fivf Default Mesh Set i
4 | DIl
Sortby  |Mame -

[ Define Water Level For Global
| m | |

I™ Define Water Level For Mesh Set

Stage 1D [25: CSz ==
Stage Hame [C524

Stage Type |C0nstructlon ﬂ

Set Data Activated Data

= g Element «| = B Element

B Main Tunnel R/B023
5l Main Tunnel 8/C023
#» Boundary
(a7 Load

Show Elements
o all

" Activated
" Deactivated

= Model > Construction Stage > Define Construction Stage

X
0] | Insert | Delete

i3 Analysis Contral... |

v Load Step... |

Deactivated Data

= gl Element
il Main Tunneld24
A Boundary
(o) Load

-
[ Save for Restart

I Clear Displacement
I” Undrained

[™ Slope Stability(SRM)

-
Save Close

Define Construction Stage

Analysis Control &‘
Neniinear |
Iteration
Scheme
" Constant Stiffness Method
(" Secant Method
{* Newkon Raphson Methad
€ Modified Mewton Raphson Methad
Maximum Mumber of TterationsiLoad Step 30 5:'
¥ Inchude Line Search.
Convergence Criteria
I Energy Morm
I Displacement Morm
W Force Norm 0.001
Cancel
Load Step P§|
Load Steps
Stepping Procedures

=
" Manual with User-defined Steps

™ Automatic Load Step

™ Arc Length Methad

Save Step

" Last Step & all Step

Load Step
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midas GTS

Enhancement

. Slope Stability Analysis Considering Construction Stage

Upgrade Contents

midas GTS 2012(v1.1) Release Note

+ Slope stability analysis considering the changes in stresses during construction stages (e.g. excavation or

embankment)

» Option for determining whether to perform slope stability analysis in the current construction stage. (Slope
stability(SAM) can be applied only in 2D analysis and the boundary conditions of virtual failure surface

should be set.)

« Slope stability analysis during construction stages is performed based on the stress results of each stage
from construction stage analysis and generates loads by ‘Result From Other Case'. Therefore the
message ‘Self weight is not activated.’ can appear, and then click ‘Yes" if you want to proceed.

= Model > Construction Stage > Define Construction Stage

Define Construction Stage &| Analysis 1 x

StagelD  |3i3 ElE

Stage MName ‘3

Stage Type ‘Cunstru:tiun j

Set Data Activated Data

= Elernent B [ Elemnent
By Default Mesh Set - Boundary
By Mesh Set # 001 (a7 Load

Bl Mesh Set # 002

Fl Mesh Set # 003

Fl Mash Set # 004

fl Mesh Set # 005
= gy Boundary

»Ju

p

Sorkby  |Mame -

Show Elements
I Define Water Level For Global & al
m
| ‘ J J " Activated

| " Deactivated

[ Define Water Level For Mash Set

e | Insert | Delete

r

r

Deactivated Data

<-4 Elernent
iyl Mesh Set # 003
7 Boundary
(7 Load

o S
I™ Save for Restart

™ Clear Displacement
[ odiained

Itern D
() Z:no_reinf_425-111,0tb ~
#-+ Coordinate Systemn
|22 Function
£5 Boundary
=8k Load
1R
Pa Self weight [ Type=Gravity ]
S 1-2
4 Result From Other Casze:l
=1 1-3
4 Result From Other Cage:2
Vi 14
4 Result From Cther Case:3
S 1-5
4 Result From Other Case:d
#-he Response Spectrum Analysis
+ }_ Tirne History Analysis
Gl Analysﬂs Case 3

F

v Slape StabilityiSRM)
[ Slope Stability(SAM)

Close

Define Construction Stage

Model #nalysis | Post

Result From Other Case|

Post ax
(B Post Style e
-l CSML 1 fa
+ [ 1-Step 0011
+- [ 2-Btep O01(1)
- 3-Step 001(1)
+ [ 4-Step 001(1)
+-[f 5-5tep 001(1)
=@l S5AM : 1-2(5AM) 001
* @ 1-2(SRMIC1)
Factor of Safety 4
-l SS I ¢ 1-3SRM) 001
* @ 1-3(SRMIC)
Factor of Safety 29175
-l SSHM 1-4{5RM) 001
* @ 1-4(SRMIC1)
Factor of Safety 2,137
=l SSHM 1-5{5RM) 001
+- [ 1-B(SRMICT)
s8] Factor of Safety 1,737 -
4| | bl

Model  Analysis  Post

Factor of Safety
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5. Add Specific Storativity and Unsaturated Property in Seepage Analysis

Upgrade Contents

 Define the permeability function by Van Genuchten type.
» Define the nonlinear equations of permeability and volumetric water content at the same time.
» Degree of saturation and effective porosity can be input for a function besides volumetric water content.

Effects & Usage

« Support two definition methods of the nonlinear equations of permeability and volumetric water
content separately or at the same time.

= Model > Property > Unsaturated Property Function

Calculation of Relative Permeability(K)

A A Degree of Saturation —
Permeability Relation k=)
Head - Volume Water Content g o s
K] Relation < 8 o
5] o T P
2
T 2 - =
- £ =
(5 S > g
E Volume Water Content — 8 = 3
< Permeability Relation g > e
& = (<F] =
zZ $ £ &
= o =
""""""""""" (' 6) Head - Degree of Saturation
(a) — Relation
1
i > -
Volume Water Content Degree of Saturation

1) Select the soil type in the unsaturated property function dialog box or user input.

2) Update the relative permeability after calculating the element pressure head at each step
in transient seepage analysis.

3) Calculate the pressure head (a) = Define the volume water content or degree of
saturation (b) = Update the relative permeability by the volume water content or degree of
saturation (c).

Add/Modify Unsaturated Property Function Xl
Function Mame: Unsaturated Data
MName | € volume Water Cortent (* Degree of Satiration;
T
[[), (61, [6F) (e -] [is], (6-F), [6F) (e | R ot
2 - 0.9
~ 11
Head Permeabili B
bE tm P57 Ratio 0 ot
1| 0owim | 1emm 1| oomm | omm : T qlal,
0250000 1,9000 0050000 0.0100 e Los 3
0200000 15000 nowon om %, £ [S]_. [S-F] I:JICE:I
0340000 1.0000 050 oo B Fos
0300000 0,800 oo oo (¥ C e = [SF] ':JI':E:'
0420000 0,7000 0250000 00500 B S B el
0450000 (0,500 03000 ooe0 (B o Lo, 2 [M].l [C] ':JICE:'
8| 0500000 05000 8 0o 0w |2 H i
9| 0SE0000 04000 9 0400000 00900 : o2 & User Defined
10| 0630000 03000 10| 0450000 01100 £ .
1] 06000 0.2500 1] oS00 01300 14 :
12| 07000 02000 12| oS00 01600 o T T r——— .
13| 0820000 01500 13| 000000 01900 H oz ola als | owe H SOIl Type
14 0690000 0,1000 14 0650000 02300 Fead - DS - Perneabilin
15| 090000 00500 15| 070000 02300 ¥
16| 1000000 00000 v |_16) 0750000 03600 | [0 - neaa Moo - Feomeabilivy
Redraw Graph Effective Porosity(ne) 0 OK Cancel Apply

Unsaturated Property Function
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Post-Processing
1. Soil Status Index Output

Upgrade Contents

+ Display the mark in the plastic or failure area after analysis.
(Soil Status result type in construction stage, slope stability and consolidation analysis)
Effects & Usage

« Intuitive check for the plastic or failure area
 Check the failure state for the ground constitutive model.

= Post Works Tree > Element Status > Soil Status

1
[
I I
|

EEEEEEEEEEEE

tr
[ T
HIH!]HIIW

[T
RN
I

ENENREEEERE [

Soil Status Index ‘

Mohr-Coulomb Duncan-Chang Drucker-Prager

Plastic O Failure AN Plastic ]
Unloading or reloading | () Unloading or reloading I Unloading or reloading | []
Tension failure &b Tension A Tension failure H
D-min model Modified Cam-Clay Hoek-Brown

Failure ] Plastic D Plastic N
Tension & Unloading or reloading | [] Unloading or reloading | "/
Modified Mohr-Coulom « Failure / Plastic: In case of shear failure

Plastic O + Unloading or Reloading: In case of changing state when loads
Unloading or reloading are added or removed

Tension failure $ « Tension / Tension Failure: In case of failure in the tension area
Cap failure & « Cap Failure: In case of failure in the compressive yield area

Plastic Points Output of Material Model

MiDAS
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Post-Processing

midas GTS 2012(v1.1) Release Note

2. Absolute Displacement Output in Dynamic Analysis

Upgrade Contents

» Add absolute displacement results.

(Output the absolute displacement of each time step by ‘Result > Time History Result > Time History Graph

> Add Ground motion’)

= Post Works Tree > Time History > Displacement

u'(t) =ug (t)+u(t)

Displacement by Earthquake

=8 TIME HISTORY Max(1)
+-# Reaction
=@ Displacement
= ]
B ovin
= ey
= DRYIV
= ]
= ()]
= ey

& ABSOLUTE -DX(V)
& ABSOLUTE -DY(V)
& ABSOLUTE -DZ(V)
& ABSOLUTE -DRYZ(V)
& ABSOLUTE -RR(V)
& ABSOLUTE -RY(V)
& ABSOLUTE -RZ(Y)
B ABSOLUTE -RX¥Z(V)

B vereny

& Acceleration

=
e

# fig 10 Element Forces

Absolute Displacement Output

3. Element Force Output in Linear Static Analysis

Upgrade Contents

« Directional forces output of 2D plain strain or 3D solid elements

(Only for linear static, linear time history, response spectrum analysis)

= Post Works Tree > Element Forces > Soil Fx, Fy, Fz

3D ELEMENT FORCE

2
LNITGhn)

Element Force

S @) LNST  F2

=-[g Fz(h)
+-#= Reaction
+- & Displacemnent
=@l 3D Element Forces

i LO-Soil Fr
) LO-Soil Fy
) LO-50il Fz
+-g) 30 Element Stresses
=) LMST @ Fx
= [ Fail)
+-# Reaction
¥ Displacement
- 3D Elernent Forces
) LO-Soil Fx
) LO-Soil Fy
@) LO-Soil Fz

I ETETITET L e e

Element Force Output
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