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Overview

The seismic event in the case of the Dam Structure with reservoir can resultin a
hydrodynamic force acting on the dam (also can be termed as sloshing action of the
fluid). This Fluid Structure Interaction can result in frequency dependent
hydrodynamic pressures that can be interpreted as an added force, an added mass,
and an added damping.

The following methods are widely used to consider the fluid-structure interaction in
the case of dams,

1. Westergaard’'s added mass

2. C.N. Zargar’s added mass method:

3. Sloshing Fluid Medium

In this tutorial, we will go through the process of modeling the reservoir using the
Sloshing Fluid Medium. In the case of a seismic event, this Sloshing medium results
in the application of the hydrodynamic loads on the dam. This Sloshing Fluid Medium
is only appliable in Eigenvalue Analysis and Time History Analysis.




Sloshing Fluid

Material Properties

Material
Model

Modulus
of Elasticity

(kN/m?)

Bulk Modulus
(kN/m2)

Poisson’s
ratio

Concrete (M25)

Foundation (Rock)

Reservoir Water

Elastic

Elastic

Sloshing Medium

22410000

22400000

2200000

0.2

0.2

24.35

0
(Massless foundation)

9.80665




1-1 Initial Setting

procedure L —— e
-E\N-------‘Receﬂt Documents

1 i ) 1
il Project Title  Rockfill Dam Engineer XYZ
Start|ng Mldas GTS NX |j Create a new document J 1 D:\Shoring\Shoring\Modified 1 X ‘ 1

| e — J 2 Modified_Interfcae Desc.

® ®

Initial parameters

Click OK

;/ Open an existing document 3 C:\Users\...\HQ_report\NXGT1 I-M-d :_— . T I
. . 4 C:\Users\...\Slope\Slope DaelyRe) v irection
o CIICk on GTS NX icon > NeW Save 5 C:\Users\...\Simple raft : 3p O :
Project H Save the active document | ¢ .t port_Sased_Rev_0_Original_Final 1 o» , 1
1 1
2 g:\‘v:;tl;h\z"a'ctwe document I (O Axisymmetric 1
H with a new nam
g Enter the Project name as — beszszzszszzszzz=zz==Ll_
. . 4 g Import o | Unit System !
SIOShlng F|U|d d Import the selected file 4 ./ 1 1
1 kM ~m v (|1 | |sec ~ 1
p—y Export T e |
Export the active document®
9 Select Model Type as 2D (! Initial Parameters Water Parameters
and GraV|ty DlreCtIOI”l as Y J glloosseethe active document rGEvaA-ctf:eEta[g-)-----QB-ﬂﬁ- Ffszc?-
H 7 (C:l'oosseeaﬂocuments : Initial Temperature 0 [T] |e\-/
@ SclectkN ,mand sec in The - - _— I
Un |t System ,@ LPIane Strain Thickness 1 m :
[ ———
© Use the Default values for @L__O"___! Concel
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Step

0P8 2-1 Geometry

E
P r O C ed u I e New Import the geometries or FE model in the selected file
. S S R || |2
j Create a new document » Import CAD File... 1 e
Import the CAD file into a current project 1 \__/
«] g"e" - e ———————— |
j Open an exsting documen 2 DXF 2D (Wireframe)... in
GO to GTS |CON > |m port save “ﬁ Import the DXF 2D file into 3 current project i—
PI‘Oj eCtS H Save the active document & DXF 3D (Wireframe)... =
“& Impart the DXF 30 file into a current project L
g Save fs.. &
ﬂ Save the active dncumero .
. DWG (Wireframe)...
H with a new name owE
o Se|eCt Import CAD F|Ie I——————————— Import the DWG file into a current project
4 Import
: I H Import the selected fle ¥ | midas Mxt...
- Import the midas MXT file.
i i Export ,
Select .X_T file from desired DS BB e document> @R £ -1 eesc - AlGeometres (= | T = [ RBIB® |
|Ocati0n GeoXD Neutral Format File{* .FPN)...
L‘-‘ Import the Neutral File
A Close m
I Close the active document GTS NX Neutral Format...
o Click Open X Open Nevtral Fie
# Close All
I Close all documents ‘Q Import Nodal Results(*. bxt)

XK Ext

Hetwor

LAp——
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0e¥ 3-1 Material Definition

Procedure

o Go to Mesh > Material

o Click on Create dropdown. Select

Isotropic

Name it as Dam Concrete
and Select Model type as
Elastic

o In General tab, Enter the value of
Elastic modulus (E) =22410000
kN/m?2

Enter Poisson’s ratio=0.2,
Unit weight = 24.3528 kN/ms,

© click on 'OK'

Create the same for Foundation
(Rock) & Fluid (Sloshing Medium).
For the definition of the Fluid
Material, select ‘Sloshing Medium’
and not ‘Isotropic’.

4 DEBdgia -
0"-{@ =

] 1 1 S :
/ ___Geometry I Mesh 1 Static/Slope Analysis

1l ¢z, = Comp. Prop.
s,

| + CSys
[l Material Property

2 Function ~

Seepage/Consolidation Analysis Dynamic Analysis Analysis
oz 5 Def. Size # 1D
=+ o2 prop Ctrl. & 20
Sze | ,

ctrl. i=iMatch Seed || @p3D

BlgRename || [ Extrude (@ swe
B Copy &8 Revolve 1@ Proj
tH Create || IGIFil & offe

& 20->3D ||
ﬁ'? Remesh

1
— Prop./CSys./Func. Generate Mesh Set Protrude
Material ) . . X

—————————————————————+
i AddfMDd“y I 1 erial @ \_/ i D 1 Name Dam Concrete Color | :
I Model Type  Elastic . Structure I
T ———— T —

Mo Mame T}'pe 1 Create. . | e I 9 General Thermal Time Dependent Temperature Dependent

L-'UEMPUFH'E---'

Isotropic Elastic Modulus(E) 22410000 jy/ma

2D Equivalent

A ————

Interface and Pile i Poisson's Ratio(v) 0.2 1
Sloshing Medium 1 Unit Weight(y) 2435823 fay/ms :
Import S

Initial Stress Parameters

Impart from
Excel
Manual
E}q:lort to EKCEI Thermal Parameter
Thermal Coefficent 1e-05 y/[7]
Renumber
Database
Damping Ratio{For Dynamic)
ClDSE Damping Ratio 0.05

DB

I T ancel Y ‘
t s J
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0V8 4-1 Property Definition

Procedure @ lLeB8dge-o - -
E JSPDJFFY L Mesh 1 Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Analysis
o Go to Mesh>Click on Property @T/: E,_fl—l :?;}ConTp.-P;p. .,3 &3 Def. Size # 1D & 20->30 BlgRename || [ Extrude (@ swe
) *';I e CSys /7 Hinge ~ || =+ 2 prop ctrl. %) & = . B Copy &8 Revolve 1@ Proj
o Click on Create. Select 2D MaterlaIPrope ‘w Function ~ gg:_ 1= Match Seed || @p3D it tH Create || IGIFil & offe
--Prop./CSys./Func. Control Generate Mesh Set Protrude
@ Select Plane Strain Element and
name it as Dam Concrete
Add/Modify Property 9,
-] Create |~
@ Select Dam Concrete from No. [ Dee  |sddwe D
Material drop down e
I 20... ]
(5 ) Click Apply 3D...
Other...
O similarly Define the property for Create/Modify 2D Property x
Rock and SlOShing Fluid Gauging Shell Axisymmetric Composite Shell
Sloshing Fluid(20) sm me e = =) Sloshing Flui-gAisym. )
Shell  Plane Stress lplﬂe  Strain cen.gr;d(;@ﬂm only(2D)

For the definition of the ‘Sloshing

Close

Fluid’ element, select the

‘Sloshing Fluid (2DY

D 1 IName Dam Concrete olor | o

1 Material 1: Dam Concrete ~ 1€
\ y/ ————————
Material CSys
O csys Global Rectangula
() angle 0

Cancel | Apply 1

0K

-
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Step

08 4-2 Fluid Boundary Property

Procedure \ DeEdga=m- -

jgpmein 1 Mesh 1 Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Analysis

o Go to Mesh>Click on Property @r/‘ Comp Prop. oz 5 Def. Size # 1D & 20->30 BigRename || [@ Extrude (@ Swe
5% .
i Prope +< CSys /7 Hinge ~ |;;e’| 5 Prop Ctrl. &8 20 €8 Remosh B Copy &8 Revolve 1@ Proj
e Click on Create. Select Others I IL—'lFuncnon - ctrl. i=iMatch Seed || @p3D tH Create || IGIFil & offe
Prop JCSys./Func. Control Generate Mesh Set Protrude
@ Name it as Free Surface
Add/Modify Property 9
. Create/Modify Other Property X
@ Select Fluid Boundary type as N e | 0 Y Nad
4 o |Name |'I'ype Sub-Type 2 . . L L L e [ s o [
Free Surface from Material drop 10 Fain: Spring | D ¢ Name Free Sufece coor [N - !
atrix Spring e T o oo s T T T Tt
down 0. S S e e e e P
Embedded Axisymmetric Foint I Tye fine e ]
@ Cick Apply I O !
Other... : ﬁ::y éT\tDeJi?achBehaviorfur Shell Interface : Gravity Acceleration(g} 8-80655  m/sec? :
Pile Tip
ber | i i e s i ———— - -———————————————————————'
(2) (4)
e ———— v
Seepage Cut Off
Close

L EK_ _l Cancel Apply

)
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Step

0/‘8 4-3 Fluid Boundary Property

Procedure @ lL=8dge=-n- ¢
. jgpmei.w 1 Mesh 1 Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Analysis
> - -——
o Go to Mesh > Click on Property I:'?r/‘ &% comp. Prop. || o "5 Def. Size # 1D 20530 | BigRename || [@ Extrude (@ Swe
o £
e . A "i CSys /7 Hinge ~ |“S_"| 3 Prop Ctrl. || && 20 & Remesh B Copy &8 Revolve 1@ Proj
: emes|
Click on Create. Select Others 2 erlaI rope I—'—" Function ~ Cgr?. :-»f Match Seed &30 ’EﬂCreate ;gFiII ﬁ’offs
= Prop JCSys./Func. Control Generate Mesh Set Protrude
@ Name it as FSI
. AEE LB PO Create/Modify Other Property 9 X
o Select Fluid Boundary type as 4
FSI Surface from Material drop No [Meme R Sl Create Point Spring I P 5 Neme FsI color [N Vv
1D... Matrix Spring u —_— l
down Fasc L rCoe o e e
Rigid Link -
2D... Erl"glhedlcrl]ed Axisymmetric Point : Type Line e :
e Click Apply EL IE,::;:SS;EI Axisymmetric Line | Fluid Boundary Type FSI Surface v :
Other.. SZeerl’l ér:ltpe;:i?acdeBehavior for Shell Interface : Gravity Acceleration(g) 980665 m/sec 1

Pile Tip

=1 T e e
Renumber o e — ————————-— \/

®

e

Seepage Cut Off

Close

| Cancel Apply

0=
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5-1 Meshing

@) ReBdga-o - -
h Geometry :_M_es_h.! Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Analysis
Go to Mesh > Generate > 2D @ @ 2 comp. Prop. oz 5 Def. Size 29%20- | BlgRename || [fextrude (i Swe
*‘_’ e < csys /7 Hinge ~ || M=+ <2 prop ctrl. ﬂZDk, : B3 Copy &8 Revolve 1@ Proj
S_eIeCt the edges as shown. oL [ Function ~ f;f{f, 1= Match Seed || @30 LR i Create || Fil & offe
Give mesh size4 m Prop./CSys./Func. Control Generate Mesh Set Protrude

Select property as Dam Concrete

Name the Mesh set Dam

0 ®© 06

Generate mesh(Face) e
Click Apply Auto-Face Auto-Area Map-Face Map-Area

e ————————

:[ ] Selected 7 Edge(s) ]]:

(2 ) i

: [E Select Point(s) ]:

: Size Method :

1 Si Divisi 4 < 1

U0 O e

[ IMesh Inner Domain
| Include Interior Edges

1 1:Dam Concrete ~ | H& :

| Bropenty e
(3 I8
[ =9

1 1
o || Mesh Set | Dam vl

(g P e |
A -

B &£ oK Cancel Apply >
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Step

0l 5-2 Meshing

Procedure @ Le8din=n - -

Geometry 1 Mesh Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Analysis

Go to Mesh > Generate > 2D @ E’__flj &, comp. Prop. oz 5 Def. Size ZQ‘%ZD-%D Blg Rename l@ Extrude (§f Swe
" t"‘; " e < csys /7 Hinge ~ "S__" % Prop Ctrl. ﬁZD_ER : B Copy &8 Revolve 1@ Proj
emes
Select the edges and enter FHETRIPIOPErY |8 Function - Ctr, [»IMatch Seed [T Hcreate || @RI g offs
g Prop./CSys./Func. Control Generate Mesh Set Protrude

size as 4m

Select property as Rock =
Generate mesh(Face) X

Name the Mesh set Rock

Auto-Face Auto-Area Map-Face Map-Area

e ————————

. i
Click Apply °| : [E Selected 6 Edge(s) ]
il

o0 © 0 ©

Select Point(s)
Size Method
o Size O Division 4 <

1
1
1
1
| L-----------’-’-’-’-’-’-----

[ ] Mesh Inner Domain
& include Interior Edges

Property

o o e e e e
I 2  2:Rock ~ | iR

o " Mesh Set

ekttt T N - - - = = = = = = s
—— -

| & n3 oK Cancel 1 Apply .;b:»
| Epp——— |

—

www.MidasUser.com



http://www.MidasUser.com/

Step

0l 5-3Meshing

Procedure ) b=8 EIT_D;:,fi A
GotoM h e te> 2D ) Geometry 1 Mesh | Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Analysis
0 1o Mes enerate i >
o @ E’_fl—lo &, comp. Prop. oz 5 Def. Size 7 1-'%20 5 BlgRename || [@Extrude (g swe
":_' - e < csys /7 Hinge ~ "S__" % Prop Ctrl. QZDER 2 . B Copy &8 Revolve 1@ Proj
e S.eleCt the ed,ges as shown. el [ Function ~ ctmi 1= Match Seed || @30 S i Create || IFil & offe
Give meSh size4dm Prop./CSys./Func. Control Generate Mesh Set Protrude
@ Select property as Fluid
) Generate mesh(Face) X
o Name the Mesh set Fluid
Auto-Face Auto-Area Map-Face Map-Area
. [ e e e gy
Click Appl 1
@ PRy el E Selected 4 Edge(s) :
: E3 Select Point(s) :
: Size Method :
1 o Size O Division 4 < 1

o e e e

[ mesh Inner Domain
B ndlude Interior Edges

3 3: Fluid ~ | H&

= LR e o e o o e
1]
(=

o :- Mesh Set —[Fluid ~

——— g A T T T,

H & w oK Cancel | Apply :>>
=
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6-1 Fluid Boundary Condition

Procedure DelEgge =m = s

Go to Mesh > Elements

Select Fluid Boundary

Select the top surface of
sloshing fluid

Assign free surface property

Enter Mesh set name

Click Apply

Geometry Mesh Static Analysis Dynarmic Analysis Geotechnical Analysis
[Mo Title]

[T comp. Prop. | = size ctrl & 1D
o ) o = Prap Ctrl, 5 20->30
Creep/Shrinkage o %.\ Layer Control | IMatch Seed
roperty g 1= Match See
= Efastic Modulus Function B2¥ || & Def. Size =]
Prop./CSys./Func. Control Generate

Create Fluid Boundary X

Line  Plane

Element 13181
Target Object
Type From Free-Edge w e
'-----------------------"
1 [E Selected 63 Object(s) 1

Property
1 4 4: Free Surface ~ | HE& :

s o oo s oo o T T T T s T Tt 7
-______________________.e

1
|Mesh Set | Line Fluid Boundary v |: '

o o o o o o o o e e e -

“
1
=) 0K Cancel || Apply :

o -

f Remesh
3D "

Gtyle T Background T Language T @:‘ =

I8l Create 5L Modify Topo. B extract JEInterface /4 Hinge ~ I- - -l =
Delete Parameters Divide %, Pile/Pile Tip Il Infinite Fluid Boundary v =
= 1 ue Options
T8 Modify [T connection mlﬁ LR/ Eaabeld, ﬂgge.uage Cut Ty e QETY =i g

1 Tools Options

Element
N
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6-2 Fluid Boundary Condition

Procedure Oeldgn-=-m= ° -

Before moving further, we
will hide rock mesh set from
work-tree.

o Go to Mesh > Elements

@ Select Fluid Boundary

9 Select the surface of reservoir
(sloshing fluid)

@ Assign 'FSI' property
© Enter Mesh set name as FSI

© Click Apply

Geometry Mesh Static Analysis Dynamic Anaysis Geotechnical Analysis Analysis Result Tools Style ™ Background T Language T @) -

[Mo Title]
[% comp. Prop. | = size cul, o 10 i Rename [l create 5% Modify Topo. i extrace JEmterface /4 Hinge = I— [ —— -IH =
rop Ctrl. > . ’ - n
Creep/Shrinkage H %\ Layer Control | EM tph — &R " B Copy @E Divide || T Delete lIEII Parameters m Divide % Pile/Pile Tip . Infinite 1 JFIu\d Boundary E "
3 1= uel ons
LIETE Elastic Modulus Function |52~ || & Def. Size I fl-Risc i 930 SR A Create 19 modfy [Iconnection [l Measure [§{Free Feld gl Seepage cut TEF T o =) E
- — — —————
Prop./CSys./Func. Control Generate Mesh Set 1 Element Tools Options
]
Create Fluid Boundary et
Line  Plane
Element 8106 I

Target Object

Type From Free-Edge

© Selected 86 Object(s) %

L-----------------------

i 1
5 5:Fsl ~ | HE :

e ——--

| Mesh Set ]

& oK Cancel || Apply |l°
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Step

0[s 6-3 Fluid Boundary Condition

Procedure ) OzEcgR == )+ FEA NX - [NXGT1.fea]

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Anafysis Analysis Resuft Tooks

. . = ——
o Goto StaIIC/SIOpe AnalySlS > @ & Param. @Deﬁne Set 1 1_gas Shosting Constralntle @ | Force  [Lhpress. §d vodal Temperature &4 [ T || i Heat Flux @ Pipe Cooling
Boundary I & Auto || £ Constraint %Change Property Fj Table ™ i 2\ |6 Moment A& Arbitrary Load [ Element Temperature 4~ (3) & || g} Heat Source g Convection {2 Table ~
. . ZEE L & Manual || BB Constraint Equation 7F Water Level Weliaght ZDisp. PbBeamload B Temperature Gradient )~ pd B~ | L& Prescribed Temperature & Define Set
e Select SIOShIng Constraint Prap./CSys./Func. Conuo‘!:::::::ﬁ_?lmg;i:::__:J Static Load Thermal Load
(3 ) Select the nodes as shown
o Name the Boundary Set as S ;
Sloshing Constraint X

Sloshing Constraints

Basic
@ ciick oK '
Mame  Sloshing Constraint-2
Object
Type  MNode v EHE TS

O (5 sceedztonean ""]'/

= o e e e e e e e
I Boundary Set | Sloshing Constraint w @e

w
G & I ok | Cancel Apply
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Step

0[s¥ 6-4 Boundary Condition

O ILLL LI KT

Geometry Mesh | Static/Slope Analysis I Seepage/Consolidation Analysis Dynamic Analysis Analysis Result Tools

o Go to Mesh > Constraint E\ E]—| + CSys ”& [t Stage Set o§0eﬂne Set_ _ &4 change Property W AT
" tJIP o = Function ~ " o & simulate Stage If||#& Constraint : & Slip circular surface £ Water Level r Y () I\
aterial Prope efine e T ——— e
9 Select Auto uEYy. /7 Hinge ~ Contact Wize?rd ﬂ Auto Se §H Constraint Equation % Slip polygonal surface Weight Bl
Prop./CSys./Func. Contact Construction Stage Boundary

© Uncheck Consider All Mesh

Set and Select the mesh set

of rock
@ Name the Boundary Setas BC . -

Constraint e X :

. Basic Advancedy Auto |
e C||Ck Apply | L———J “'
I Name Constraint—lﬁl e
| —
| e ————
| : &1 Selected 1 Object(s) 1
1 k >
1 (] consider All Mesh Sets 1
S ——

e
1
:Boundar‘,rSet BC M

=4 ok | cance ':
L)

www.MidasUser.com



http://www.MidasUser.com/

Step

O¥A 7-1 Load Definition — Self Weight

Procedure l":/( p DEE ﬁ« S 5

PR ——
Geometry Mesh 0 Static/Slope Analysis I  Seepage/Consolidation Analysis Dynamic Analysis Analysis Result Tools
. . I —-——
e Goto Statlc/SIope AnalySIS > @ @ +<, CSys <o -s-mtage Set @ Define Set %Change Property o % :éF
Load >Self Weight or 58 ey, || 18R e A : ok & ¥ -
[ Function "Ey Simulate Stage |||Zss Constraint RS Slip circular surface  §= Water Level §| s— ) I
Material Property ) Define || Stage j B - A Self
] ] ) /7 Hinge ~ Contact|| Wizard B8 Auto Set BH Constraint Equation & Slip polygonal surface Weight KE
e Check for gravity Direction, Gy Prop./CSys./Func. Contact Construction Stage Boundary I |
should be -1
e Name the Load Set as “SW* Gravity X
o Click OK Gravity
: Name Gravity-3
From GTS NX 2024 version
onwards, the Self-Weight Function is Reference Object
defined and present by default. Type  Coordinate v

So, if the ‘Default Self-Weight'’ is
present in the model, there is no Ref. CSys | Global Rectangular v

need to perform this step. Components
Gx 0
o G------------------T-=
B H
Gz ]
Spatial Distribution
Base Function Mone v
f-----------------------'
e | Load Set | V|E§g:
E & I oK : Cancel Apply

| S p———— |
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Step

O¥& 7-2 Load Definition — Ground Acceleration

Procedure @ OeHdO®w=m-= A FEA NX - [NXGT1 fea]

Geomatry Mesh SmticAnarysu;l Dynamic Analysis | Geotechnical Analysis Analysis Resutt  Took

. ic s
o Goto Dynamlc AnaIyS|S @ param. | &5 Dafine Set 2% Sloshing Constraint | &4 Dafine Set - Time Varying Static -4 Load to Mass T Seismic Data Generator R el Exthauak
H icia uake
Load > Ground Acceleration & Auto | & Constraint 5 Transmitting h ReJonse_pectrum_#’-E Dynamic Nodal 45 Train Dynamic Load Table || i Dynamic Load Data Generator ) ! £
Materil Property - _ ) | Material Evaluator ~ || Options
9», Manual | FH Constraint Equation =) Table ~ o | IS Ground P.cceleratmn Dynamic Suface {4 Table ™ 4 Free Field Analysis
Check X Direction > Click on Prop./CSys./Func. | Contact Boundary L Load - Toals Options
function symbol
e Click on Add Time Ground Acceleration x
Function
H Gl d Acceleratio
@ Click on Earthquake round Acceleration
Name Ground Acceleration-1 o Time Forcing Function *
o — ———— \
@ Select El Centro Earthquake T T pmm——————
| p——— l- Name Type Data Type Add Time Function ||
Function None (Constant) I- |
e Cl k OK - = RUTTme Smusoigal
IC Scale Factor i
Modify/Show
Arrival Time 0 sec
Delete
[ pirection Time History Load Function X
B . 42t ;| Time Function Data Type
wone | Lonstant . .
1 Name _o Normalized Acceleration
., ——— ry Scaiing Self Weight Graph Option
Import L _E "_"W_"E_ J Osclefactor 1 sooses  mysece | XS o0 Scale
0 Time Value | C O Max. Value 0 q - () ¥-axis Log Scale
(sec) (9)
I:J A | Generate Earthquake Acceleration Record e X k-
recton
None (Constant .-WW"E-------------I
| 1940, Bl Centro Site, 270 Deg y
Amplitude Scale 1 Time Scale 1
Zero

0 1940, El Centro Site, 270 Deg
Peak = 0.3569 g Duration = 53.72 sec

Baseline Correction

Dynamic Load Set | Dynamic Load Set-1 v | o O Consider T LT

K ncel
| [+ ' Cancel Dascription oK Cancel Apply

E & oK Cancel Apply L=

) e
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Step

O¥4& 7-3 Load Definition — Ground Acceleration

Procedure @ OedHcdgw =M= FEA NX - [NXGT1 fea]

Geomatry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Resut  Tools

On Se|ecting OK @ param. | &5 Dafine Set 2% Sloshing Constraint | &4 Dafine Set - Time Varying Static -4 Load to Mass T Seismic Data Generator R el Exthauak
izl Earthquake
: & Auto | & Constraint 5 Transmitting | Respanse Spectrum 4% Dynamic Nodal 44 Train Dynamic Load Table || 44 Dynamic Load Data Generator & Watercl Evluat -
. . . . Material Prope - E Material Evaluator ™ || Options
o Time History Load function is L & Manual || B Constraint Equation =) Table ~ I Ground Acceleration L. Dynamic Surface 32 Table = {&" Free Field Analysis E
generated. Rename It as ShOWﬂ . Prop./CSys./Func. || Contact Boundary Load Tools Options
Se IeCt O K Time History Load Function ) x
- . . Time Function Data T H
e We will see Time Forcing Nome S S . o Ground Acceleration X
. “ ” ——————— Scaling Self Weight Graph Option
Function named “Elcent_h Lo TR | siosts wyus | DXwBL05 Ground Acceleration
added. Close the tab Tme | vabm | Oweve 0 o e s s
) : (sec) (9)
i o0 oosroa N I Name Ground Acceleration-1
. oo oz Il 1 =
e In Ground acceleration tab, s ooomes | I 8 X Direction
. ¢ ” 0.08  0.0022741 1 1 1
Select function as ‘Elcent_h o1 oomens I I Funcion  Eleenth v B
b oowiser 1 e T T e e e
o8| oo : : Scale Factor 1
. 0.18 0.0046604
o CIICk on OK nnzi _;{;gg:;zz; 1 1 Arrival Time 0 sec
0.24 0.0048338 I I
soseins orreson. M) AN ‘ 1 [CJ¥ pirection
O orginal Joonsder  im s i e il s e il s e i i
. - | None (Constant
Description 1940, El Centro Site, 270 Deg 1 oK Keancel Apply
== 3
0
— —
Tirne Forcing Function X |_|Z pirection
e Mone (Constant
Hame Type Data Type Add Time Function |
[ foenth  TimeFuncion  HNormAcc. |
E ¥
DI ZTZC | AddTime Sinusoidal
Modify/Show 0
Delete
Dynamic Load Set | Dynamic Load Set-1 v | R
====
Close = 2 I ok 1 cancel Apply
L R e s e
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8-1 Analysis case

Procedure @ Dedcdge=m- ¢ GTSNX-
Y - - ——
o ) Geometry Mesh Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis L Analysis | Result Tools
. \ -y = -—— b
0 Go to Analysis > General (WE 4*5 #\_ & Batch Analysis || ’l@\ EEF‘
- etting -
: ﬁ & ) i E, Modeling :
e . . General I* Parametric Analysis || Perform History Options
Give the name as Dam Analysis : (3 Results Output Probes
8 }\narysis Case Analysis History Tools
SeIeCt SO|UtI0n Type aS EAddﬂ;;‘O_(;i-f;:\ﬂaWSiS Case X TlmeStep x
Nonlinear Time History e e i
T T T T TP P . L L R I
o ) | L Title Dam Analysis : Time Step [=E] 1 : [ Define Time Step l :
Actlvatethe mesh set as ShOWﬂ. FES:”;O”——-——-——-——-——-——-——-——- _;avs‘s_co_mr;__’:@_ T-Sp;if‘:l)u-tptTTFe--------------
. . . . ILSDIution Type Nonlinear Time History 1 Output Contral 2] Summary
@ Click on Time Step. Define Time (3) e e e | Tatal Time Duratn 5
Step " Total Time Steps 250
Analysis Case Model --------------I
: 1 oK cl
G Enter the details as shown Al Sets == Adive Sets :
. - Mesh = B Mesh -
an d ad d th e tl m e Step . H % ﬁezam I & %ﬂﬁeﬁ)am I IDeﬁhe Time Step X I
& Default Mesh Set : & Default Mesh Set 1 1 " Sleent s 1
. & Fsi & Fsi 1 1 ame centro 1
ﬂ CIICk Ok & Fluid : & Fluid 1 | Time Duration 5 sec Insert 1
@ Line Fluid Boundary @ Line Fluid Boundary A"
% Rock I % Rock : : Time Increment 0.02 sec Madify :
§§E;uangary00ndmon 1c %E;u;gary Condition 1 i g:;;:;?ga:w'rime 1 Delete 1
% Sloshing Constraint : % Sloshing Constraint 1 I No o Name o Time Duration ?me-m:-rermn-mzr.atm =
=88 Dynamic Load 15 &P Dynamic Load 1 1 Elcentro 5 0.02 1
- &8 Dynamic Load Set1 ~-£R Dynamic Load Set-1 1
L. 2& ContactPair 1 & ContactPair 1
1 &5 Boundary Condition (In-Situ) 1
|
Close
- ————
Solve Each Load Set Independently Sorting Name ~ | Cancel Apply

| ypp—— |
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Step

0[N 9-1Analysis

Procedure (ﬁ DeEdgga=r-= /¢ R GTSNX

. Geometry M _Sgt'gSIope Analysis Seepage/Consolidation Analysis Dynamic Analysis 1 Analysis | Result Tools
6 Go to Analysis > Perform @J = =

_::.a W : % [Ig'Batch Analysis ‘ l@
. 3 Modeling .
e Select Dam An aIyS|s General m.* Parametric Analysis : Perform History Options
] b Results Output Probes
e Click OK Analysis Case JAnalysis History Tools
@ Give the File name as Dam
Analysis.
@ save it at desired location
FEA NX Solver X
<7 Save As
e — O-f—\e‘ . < Local Disk (E) » Akash » Training Materials » 5day » Day3 - 4| search Day 2 2]
e o e e SR i o i i e T o i e e e RN e o i o —— E—
1 Dam Analysis Monlinear Time History : < Name ° Datemodiied  Type size
8 vorarers
& M
&) Pict
B vid
e

s New Volume (0%
| s Local Disk (E)

S g e ——————— -

1
I File name: i
|- m——— Save as type: [GTS NX Fles(’ gts) §
C] Check On/Off | Cancel [
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Step

10

10-1 Results > Sloshing Fluid Pressure

@ Go to works tree and enable
mesh to check the results.

o Go to Works Results > Incr. 105

We can find that the fluid pressure is
following the parabolic path as
proposed by westergaard in
Increment 105 etc.,

0 A [ R

Static/Slope Analysis

v

Analysis Re

Geometry Mesh Seepage/Consolidation Analysis Dynamic Analysis
() s [®3) Contour ﬂSmooth ~ ﬂ Edge Type ~ @ Probe 6LDF Sum Seepage ™
fx . (w2 Diagram ﬁDefonn hd E Fill ~ @Multi Step Iso. ECutting Diag. || @5 SAM
Calculation T F s
Vector ¥ [XYZ Direction ~ |[) No Results ~ @ Extract L% others History ¥

Result General Advanced Special Post
Ttem bin] Color

2l INCR=93 (TIME...

2l INCR=94 (TIME...

2 INCR=95 (TIME..

@ INCR=96 (TIME...

@ INCR=97 (TIME...

[l INCR=98 (TIME... (5% [ £ -/ None© = = W Ee®

G2 INCR=99 (TIME...
GRS INCR=100 (TIME.
R INCR=101 (TIME.
2t INCR=102 (TIME.

[ZT INCR=103 (TIME.. e

_ 2L INGR=104 (TIME,_
T OR INGRTI0s @ive
@& Displacement.
--ﬁ Relative Displ.

#+ Grid Forces

#+ Reactions

- Velocities

- Relative Velo..

-8 Accelerations

#-£&F Relative Acce..

--E Plane Strain F..

-2 Fluid Bounda..
Ao M TR ERS 21 i ppp———

I &3 sSloshing Flui.. :
L 5 2D PRESS... 1
- ———

£ Plane Strain S..
-2 INCR=106 (TIME.,
R INCR=107 (TIME.,
R INCR=108 (TIME.,
-2 INCR=109 (TIME.,
o P inero_d 1n_rr|u|:
Model  Analysis | Resuh:s‘

SLOSHING FLUID
20 PRESSLRE , kjm~2

42277
48,0475
~e309%

[UNIT] N, m, [Output CSys ] Defauk
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Happy Modelling

MiIDAS
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