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Westergaard Big Dam — ! Cwwgn V-0
! Only water sample. To compare Ansys results with simple and
! exact form of Westergard formulations - Transient Analysis
Finish
[clear,nostart
[PREP7

ITITLE, 2D Big dam with westergard assumptions - Transient analyses

HD=100 !Height of the dam

C=1440 ISpeed of waves in water

ES=10 'Elements Size

TP=0.8 IPeriod of Harmonic accelerations(sec(

DT=0.1 'Number of divisions for each Period

Pi=4* ATAN(1) | Pi=3.1415...

ET,1,FLUID30 ! FLUID ELEMENTS INTERFACING WITH STRUCTURE
MP,DENS, 1,1000

MP,SONC,1,C ! SPEED OF SOUND IN WATER

! Making the water
BLC4,0,0,3*HD,HD,1

ESIZE,ES

MSHAPE,0,3D

MSHKEY,1

VMESH, |

DA,4,PRES,0
SFA,L, FSI
SFA,2, ,FSI
SFA,3, ,FSI
SFA,3, ,FSI
SFA,6, ,FSI

YA



sfa 4, fsi

D,ALL,UX,0,,,,UY,UZ

! Definitions
asel.s,,,5

nsla,s,1

nsel,r.loc,z,0

cm, N WATER PRESSURES,NODE
alls

FINISH

! Solution
/SOLU

ANTYPE, TRANS
TRNOPT,FULL
*D0.1,0,3*TP,DT
TIME,i+1
ACEL,5*COS(6.283*i/TP(
SOLVE
*ENDDO
FINISH
! Time Histroy
/POST26

NUMVAR,200
cmsel,s,N WATER PRESSURES

*get,nC,NODE,O,count
*dim,nl,array,nc
*do,i,1,n¢,1
y=ES*(i-1(
nl(i)=node(0,y,0(
nsol,i+1,nl(i),PRES, strcat(chrval(y), m('
*enddo

nsel,all
! Graph Settings

Y4



/axlab,x, Time (sec) I'x axis lable

/axlab,y Pressures (N/m2) !y axis lable

/plopts,title,off 'Dont show the title on the graph

/plopts, frame,off 'Dont show the frame around the graph
/udoc,,date,off IDont show date and ansys logo on the plot

ludoc, type,off !Dont show type of the graph

! [color,curve,whit Icolor of the curves 1,3 increment 1 is white
/grid,0 INo grid lines in x and y directions

/gthk, curve,0 IThickness of curves

/gropt,digl,3 INumber of digits used in axis is 3 multiply by 10™*
/gropt,axnsc,1.6 IFont size of the axis numbers is in size 2
/gropt,view, 1 'Make it possible to change the graph size
/dev,font, 1, Times*New*Roman,400,0,-37

/udoc,,typ2,right 'Dont show legend of the graphs

PLVAR,2,3,4,5,6,8.9,10,11,12
Jui,copy,save,EMF,FULL, MONO REVERSE,LANDSCAPE

*ask,ans,"Do you want to see next results?(1 / anything else"(

*if,ans,EQ, 1,:gohere

! Post Processor
/post1
set,25,1
*DIM,Pr,table,nc,3
*DIM, Yp,array,nc
cof = 8*5000*HD/Pi**2
w=2*Py/TP
*DO.i].nc
y=ny(nl(i((
Yp(i)=y



Pr(i,1)=PRES(nl(i{(

Pr(1,2)=43750%(100-y)**0.5

pr1=0

*DO,n,1,10
wn=(2*n-1)*Pi*C/(2*HD(
en=SQRT(1-(w/wn)**2(
prl=prl+1/(2*n-1)**2/cn*Sin(Pi*(2*n-1)*(HD-y)/2/ HD(

*ENDDO

Pr(i, 3)=prl*cof
*ENDDO
! Graph Settings
/axlab,x,y (m) !'x axis lable

/axlab,y,Pressures (N/m2) !y axis lable

/gcolumn,1,F.E Lable of curve 1

/gcolumn,2, Wester-A Lable of curve 2

/gcolumn,3, Wester-E Lable of curve 3

! /gmarker,1,1,1 IShows curve 1,with triangle,for each 1 points

! /gmarker,2,2,1 IShows curve 2, with rectangle, for each 1 points
! /gmarker,3,4,1 IShows curve 3, with cross, for each 1 points

*vplot,Yp,Pr(1,1),2,3

Jui,copy,save, EMF,FULL, MONO,REVERSE,LANDSCAPE
/out,WesRes, txt

*vwrite,Yp(1),Pr(1,1),Pr(1,2),Pr(1,3(
JF5.0,F10.2,F10.2,F10.2(

/ out

! Plot elements
/device,vector,on
eplot
/ pbe,all,,0
/plopts,wp,0
Itype,,zbuf
Al



/color,elem,whit

/replot

! /device,bbox,0

! /device. dither,0

/ui,copy,save, EMF,FULL,MONO,REVERSE,LANDSCAPE
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Westergaard Big dam-T1 (2)~ O Cwwgw V-0
finish
/clear,nostart
/PREP7
/TITLE, Water and Solid, 2D Big dam with westergard assumptions - transient analyses

HD=100 ! Height of the dam

C=1440 ! Speed of waves in water

ES=10 ! Size of Elements

TP=4 ! Period of Harmonic accelerations(sec)
DT=0.5 ! Number of divisions for each Period
Pi=4*ATAN(1) I Pi=3.1415...

ET,1,SOLID45

ET,2,FLUID30 ' FLUID ELEMENTS INTERFACING WITH STRUCTURE
MP.EX,1,21¢9

MP PRXY,!1,0.2

MP DENS,1,2400

MP.DAMP,1,0.05

MP ., DENS,2,1000

MP,SONC,2,C ! SPEED OF SOUND IN WATER
! Making the solid
BLC4,-0.15*HD,0,0.15*HD,HD,1

ESIZE,ES

MSHAPE,0,3D

MSHKEY,]

VMESH, 1

DA,3,UX,0
DA3.UY,0
DA,3,UZ,0
! Making the water
TYPE,2
MAT,2
BLC4,0,0,3*HD,HD,1
VMESH,?2
CPINTF,UX,0.0001,
Y



asel,s,,, 11

nsla,s, 1
cm,N_WATER BESIDE DAM,NODE
d,all,uy,0,,,,uz

alls

SFA,7, ,FSI
SFA,8, ,FSI
SFA,9, ,FSI
SFA,10, ,FSI
SFA,11, ,FSI
SFA,12, ,FSI

da,10,pres,0
nsel,u,loc,x,-HD,0.01

d,all,ux,0,,,,uy,uz

nsel,all

FINISH

! Solution

/SOLU

ANTYPE, TRANS

TRNOPT,FULL

*DO,1,0,3*TP,DT
TIME,i+1
ACEL,5*COS(6.283*1/TP)
SOLVE

*ENDDO

FINISH

! Time Histroy

/POST26

NUMVAR,200

cmsel,S,;N_ WATER BESIDE DAM

nsel,r,loc,z,0

*get,ne, NODE,0,count

*dim,nl,array,nc
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*do,1,1,nc,1
y=ES*(i-1)
nl(i)=node(0,y,0)
nsol,i+1,nl(1),PRES, strcat(chrval(y),' m ')

*enddo

nsel,all

! Graph Settings

/axlab,x,Time (sec) I x axis lable

/axlab,y,Pressures (N/m2) !y axis lable

/plopts,title,off ! Dont show the title on the graph

/plopts,frame,off ! Dont show the frame around the graph
/udoc,,date,off ! Dont show date and ansys logo on the plot
/udoc,,type,off ! Dont show type of the graph

! /color,curve, whit ! color of the curves 1,3 increment 1 is white
/grid,0 ! No grid lines in x and y directions

/gthk.curve,0 ! Thickness of curves

/gropt.digl,3 ! Number of digits used in axis is 3 multiply by 10**
/gropt,axnsc,1.6 ! Font size of the axis numbers is in size 2
/gropt,view, 1 ! Make it possible to change the graph size
/dev,font, I, Times*New*Roman,400,0,-37

/udoc,,typ2,right ! Dont show legend of the graphs

PLVAR,2,3,4,5,6,8,9,10,11,12
/ui,copy,save, EMF,FULL MONO,REVERSE,LANDSCAPE

*ask,ans,"Do you want to see next results?(1 / anything else)"
*1f,ans,EQ,1,:gohere

! Post Processor
/postl

set,9,1

*DIM, Pr,table,nc,3
*DIM,Yp,array,nc

cof = 8*5000*HD/P1**2
w=2*P1/TP
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*DO,1,1,nc
y=ny(nl(1))
Yp(i)=y
Pr(1,1)=PRES(nl(i))
Pr(1,2)=43750*(100-y)**0.5
pr1=0
*DO,n,1,10
wn=(2*n-1)*Pi*C/(2*HD)
cn=SQRT(1-(w/wn)**2)
pri=prl+1/(2*n-1)**2/cn*Sin(Pi*(2*n-1)*(HD-y)/2/ HD)
*ENDDO
Pr(i, 3)=prl*cof
*ENDDO
! Graph Settings
/axlab,x,y (m) I' x axis lable
/axlab,y,Pressures (N/m2) !y axis lable
/gcolumn,1,F.E
/gcolumn,2, Wester-A
/gcolumn,3, Wester-E
*vplot,Yp,Pr(1,1),2,3
/ut,copy,save, EMF, FULL, MONO,REVERSE LANDSCAPE

! Plot elements

/device,vector,on

eplot

/pbc,all,,0

/plopts,wp,0

/type,,zbuf

/color,elem,whit

/replot

/ui,copy,save, EMF,FULL,MONO,REVERSE,LANDSCAPE
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Big Dam-T (3) -z Cwaw -0

! Transient analyses of a big dam

/PREP7

HD=100 ! Height of the dam

WD=100 ! Width of the dam at top

TD=10 ! Thickness of the dam

NM=5 ! Number of mesh

DENT=HD/4 ! Dent of the dam, shows how much dam is curved
TP=0.199 ! Period of Harmonic accelerations(sec)

DT=0.0249 ! Number of divisions for each Period

! Element Types

ET,1,FLUID30
ET,2,SOLID45
ET,3,FLUID30,,1

! Material Properties

MP,DENS, 1,1000
MP,SONC,1,1440
MP,DENS,2,1000
MP,SONC,2,1440
MP.MU,2, 1
MP,DENS,3,1000
MP,SONC,3,1440
MP,MU,3, 0.8
MP,EX,4,30e9
MP,PRXY 4,2
MP,DENS 4,2400
MP.DAMP,4,0.05
MP,EX,5,30e9
MP,PRXY S,.2
MP,DENS,5,0
MP,DAMP,5,0.05

! Dam and water volume building
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K.,1,0,0,0,
K,2,-DENT,0,-WD/2
K,3,-DENT,0,WD/2
LARC2,3,1
LGEN2,1,,,-TD
LSTR2, 4

LSTR3,5

AL,1,3,2.4

LGEN,2,1

LGEN.2,1., 3*HD
LSTR,6, 8

LSTR,7,9

AL,5,7,6,8
VEXT,1,2,1,0,HD
KWPAVE, 13
WPRO,,-20
RECTING,0,4*HD,-1.5*HD,0
KWPAVE,12
WPRO,,40
RECTING,0,4*HD,-1.5*HD,0
ASEL,S,AREA, 13,14,1
VSBA,ALL,ALL
ASEL ALL
VDELE.3,6,1,1

! Dam Mesh

TYPE,2
MAT,4
ESIZE,HD/NM
MSHAPE,0,3D
MSHKEY, 1
VMESH,7

! Water Mesh
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TYPE,1
MAT,1
VMESH,8
LSELALL

! Foundation Building

TYPE,2

MAT,5

EXTOPT,ESIZE 3 4,

EXTOPT,ACLEAR,!

EXTOPT,ATTR,0,0,0

! - Arround arch dam foundation is buit
VEXT,18, ,,0,0,HD,,,,

VEXT,22,,.,0,0,-HD,,,,

VEXT,33,,,0,-HD,0,,,,

VEXT,17,,.,0,,-HD,,,,

VEXT,15,,,0,0,HD,,,,

! - Wing of foundation forward is built here
VEXTA4,, HD,0,0,,,,

VEXT,37,, .HD,0,0,,,,

VEXT,14,, HD.,0,0,,,,

VEXT,21,, HD,0,0.,,,

VEXT,10,, ,HD,0,0,,,,

! - Wing of foundation backward is built here
VEXT,6, , ,-HD,0,0,,,,

VEXT,28, , ,-HD,0,0,,,,

VEXT,16, , ,-HD,0,0,,,,

VEXT,24, , ,-HD,0,0,,,,

VEXT,12,, ,-HD,0,0,,,,

! DEFINITIONS

VSEL,S,,.8
ASLV.S
NSLA,S
ESLN,S

¥



CM,E_WATER_EXTERIOR.,ELEM

ASEL.U, , .8
CM,A_FSI SURFACES,AREA

ESLV.S
ESEL,U,,E WATER_EXTERIOR
CM.E_WATER_INTERIOR,ELEM

NSLV,S,1

ASEL,S,, 34

NSLA,U,1
CM,N_WATER_FAR_DAM,NODE

NSLA,S,1
CM,N WATER BESIDE_DAM,NODE

ASEL,S,, .35

NSLA,S

ESLN,S

CM.E WATER END.,ELEM

ASEL.S,,,26,34,4

ASEL,A,,.36

NSLA,S

ESLN,S

CM,E WATER_WALLS,ELEM

ASEL,S,,,1,19,6

ASEL,A,,,23,25,2

ASEL,A,,,29,41,12

ASEL,A,, 47,554

ASEL,A,,,56,66,5

ASEL,A,, 46,70,24

ASEL,A,,,71,81,5

ASEL,A,, 82,86,4

CM,A_FOUNDATIONS CONS_ALL,AREA



ASEL,S,,,38,83,5
CM,A_FOUNDATIONS CONS X,AREA

ESEL,S,MAT,,5
CM,E_FOUNDATIONS,ELEM

NSLE,S
CM,N FOUNDATIONS,NODE

ESEL,S,MAT, 4
CM,E DAM,ELEM

NSLE,S
CM,N_ DAM,NODE

ALLSEL ALL
! Define type and mat for different parts of water

EMODIF,E WATER INTERIOR,TYPE,3
EMODIF.E WATER WALLSMAT,3
EMODIF.E WATER END MAT,2

! Water constraints

DA.8,PRES,0
SFA,A_FSI SURFACES,,FSI

DN WATER _FAR _DAM,UX,0, ,,,UY,UZ
DN WATER BESIDE _DAM,UY.0, ,,,UZ
NSEL,S,,N_ DAM

NSEL.A, N WATER_BESIDE_DAM
CPINTF,UX,0.0001,

ALLSEL,ALL

! Constraints on Foundations

R



DA,A_FOUNDATIONS_CONS ALL,UX
DA,A FOUNDATIONS CONS ALL,UY
DA,A_FOUNDATIONS_CONS ALL,UZ
DA,A FOUNDATIONS CONS X,UX
NSEL,S,,,N_ FOUNDATIONS
CPINTF,UX,0.0001

CPINTF,UY,0.0001

CPINTF,UZ,0.0001

NSEL,ALL

FINISH

! Solution

/SOLU
ANTYPE,TRANS
TRNOPT,FULL
*DO0,1,0,TP*4,DT
TIME,i+1
ACEL,5*SIN(6.283*i/TP)
SOLVE
*ENDDO
FINISH

/POST1

SET,5,1
CMSEL,SN WATER BESIDE DAM
NSEL,R.LOC,Z,0

/OUT,Pressures,txt

PRNSOL,PRES

/OUT

NSEL,ALL

FINISH

! Time Histroy
/POST26

NUMVAR,200

NSOL,2,435,PRES, ,D-Om-Pr
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NSOL,3,452,PRES, ,D-16.67m-Pr
NSOL 4,451 PRES, ,D-33.33m-Pr
NSOL,5,450,PRES, ,D-50m-Pr
NSOL 6,449 PRES, ,D-66.67m-Pr
NSOL,7,448,PRES, ,D-83.33m-Pr
NSOL,8,256,PRES, ,D-100m-Pr
NSOL,9,435,U,X,D-0m-UX
NSOL,10,452,U,X,D-16.67m-UX
NSOL,11,451,U,X,D-33.33m-UX
NSOL,12,450,U,X,D-50m-UX
NSOL,13,449,U,X,D-66.67m-UX
NSOL,14,448,U,X,D-83.33m-UX
NSOL,15,256,U,X,D-100m-UX
PLVAR,2,3.4,5,6,7,8
‘OUT,SDRES.TXT
PRVAR,2.34,5

JOUT
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