DNV Software Products : Parametric naming
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/1l The last section shows how you can create a function to split a beaminto segnents and set
of f set .

/1l This exanple is taken froma real
i rregul ar shape.

/1l Being able to define offsets and end reinforcenents in a ordered tabul ated form was nuch
/1 nore efficient and safer that having to do it interactively through the GU .

/11
/1
/11

Geni E Scripting Exanpl e

Thi s exanpl e shows a proposal for a nam ng schene and how this can be used
to create point objects on an ordered topol ogical pattern
Further it shows how you can use these point objects to create beans

case of nodeling a frame with about 200 joints of rather

Starting by creating sone sections and a materi al

Box2000 = BoxSection(2, 1, 0.02, 0.02);

Box1800 = BoxSection(1.8, 1, 0.02, 0.02);

Box1600 = BoxSection(1l.6, 1, 0.02, 0.02);

Box1400 = BoxSection(1.4, 1, 0.02, 0.02);

Box1200 = BoxSection(1.2, 0.6, 0.02, 0.02);

Box1000 = BoxSection(1., 0.5, 0.02, 0.02);

Box800 = BoxSection(0.8, 0.4, 0.02, 0.02);

Box600 = BoxSection(0.8, 0.3, 0.02, 0.02);

/Il

S275 = Materi al (255E6, 7.85E3, 2.1E11, 0.3, 1.2E-5, 0.03);

I/
I/
Il
I/
Il
Il
Il

I ntroduci ng the nami ng pattern

bj ect nanmes are built by concatenating four strings; Naml, Nan2, NanB8 and Nand
First part denotes object type,

third part denotes Y-dir

second part denotes topology in X-dir
and fourth part denotes Z-dir

beam

Il

By putting the actual

t he act ual
/1 wi thout

names

nanme strings in arrays and referring to the array el enents you nay change

changi ng the routines using these nanes.

/'l You use the array el ements to make nanes |i ke:

/1 MyBeam name = Nani[O0] +NanR[i] +NanB[j] +Nan¥[Kk]
/1

var Naml = new Array();

var Nan2 = new Array();

var NanB = new Array();

var Namd = new Array();

/1

/'l First part denotes type

Naml[ 0] = "P"; /] Poi nt

Naml[1] = "Bx"; // Beamin Xdir

Nami[2] = "By"; // Beamin Ydir

Nanml[3] = "Bz"; // Beamin Zdir

Nami[ 4] = "Dx"; // Beam diagonal in Xzdir
Nanml[5] = "Dy"; // Beam diagonal in Yzdir
/1

/| Second part denotes topology in X-dir
Nanm2[ 0] = "1";

Nang[ 1] = "2";

Nanmg[ 2] = "3";

Nanm2[ 3] = "4";

Nanm2[ 4] = "5";

Nan2[ 5] = "6";

NanR[ 6] = "7";

Document generated by Confluence on des 11, 2009 15:32

Page 1




Nan®[ 7] "8";
Nanm2[ 8] = "9";
Nan2[ 9] = "10";
/] Third part denotes topology in Y-dir

NanB[ 0] = "A";
Nan8[ 1] = "B";
Nan8[2] = "C';
Nan8[3] = "D';
Nan8[ 4] = "E';
Nam8[5] = "F";
NanB8[ 6] = "G';
NanB[ 7] = "H';
Nan8[ 8] = "I";
Nan8[9] = "J";
/] Forth part denotes topology in Z-dir
Namd[ 0] = "1";
Namd[ 1] = "2";
Namd[ 2] = "3";
Namd[ 3] = "4";
Namd[ 4] = "5";
Namd[ 5] = "6";
Namd[ 6] = "7";
Namd[ 7] = "8";
Namd[ 8] = "9";

Namd[ 9] = "10";

/Il

/1 By using these arrays of name strings you can easily nane objects according to drawi ng axis etc.
/1 Just renenber to use |legal nanes |like Al, B 2 ( not: A3+200nm etc.)

/1

/1 Make a function to get a nane based on four selected nane array el enents

/1 and another function to get a naned object by the sane four el enents

/1

function GetNanme (N1, N2, N3, Nd) { return(Nani[ N1] +Nanm2[ N2] +NanB[ N3] +Nan4[ N4]); }
function Get Qbj ect ByNane (N1, N2, N3, Nd) { return(Get NamedCbj ect (Get Nane( N1, N2, N3, Nd))); }
I/

/1 An exanpl e:

/1 Print("The name is " + CetNane(2,3,4,5));

/1

/1 Now use this naming pattern to create sone points and beans.

/1 Make a function: MakeBeans (NumX, Nunm¥, Nun¥Z, Step) that creates a space of

/1 NumX x NumY x Nun¥Z points spaced at a distance being a nultiple of "Step"

/1 Then the function creates sone beans between these points

I/

/1
function MakeBeans (NumX, Num¥, Nun¥Z, Step)
{

var i, j, k;

var Ptsl = new Array();

var Bmsl = new Array();

Il

/] Stepping in X, Y and Z direction
for (i = 0;i< NunX ; i++)

{
for (j = 0;j< Nun¥; j++)
{
for (k = 0; k < NunmZ; k++)
{
/1
X1 =i * Step;
YL =j * Step;
Z1 =k * 0.6 * Step;
Ptsi[ k] = Point (X1, Y1, Z1);
Pt s1[ k] . name = Get Nane(O0,i, |, k);
}
}
}
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Il

/1 Now addi ng sone beans

Il

/] Stepping in X, Y and Z direction
for (i = 0;i< NumX-1 ; i++)
{
for (j = 0;j< Nun¥-1 ; j++)
{
for (k = 0; k < NunZ-1 ; k++)
{

var Bnsl = new Array();
/1 Beans in X-direction
Bnsl[i] = Bean(Get Obj ect ByNane(0,i,j, k), GetObjectByNane(0,i+1,j,k));
Bnsl[i].name = GetName(1,i,j,Kk);
Bnsl1[i].section = Box1400;
Bnsl[i].material = S275;
/Il
var Bmsl = new Array();
/] Beans in Y-direction
Brsl[i] = Bean( CGet Obj ect ByNanme(O0,i,j, k), GetObjectByName(O0,i,j+1,k));
Bnsl[i].name = GetName(2,i,j,k);
Bnsl[i].section = Box800;
Bnsl[i].material = S275;
/1
var Bmsl = new Array();
/] Beans in Z-direction
Bnsl[i] = Bean{Get Obj ect ByNane(0,i,]j,Kk), GetObjectByNane(O0,i,j,k+1));
Brsl[i].name = Get Nane(3,i,j,Kk);
Bnsl[i].section = Box1000;
Bnsl[i]. material = S275;
/1
var Bmsl = new Array();
/'l Beans in diagonal XZ-direction
Bnsl[i] = Bean{Get Obj ect ByNane(0,i,j,Kk), GetObjectByNane(0,i+1,j,k+1));
Bnsl[i].name = GetNanme(4,i,j,k);
Bnsl[i].section = Box800;
Bnsl[i]. material = S275;
/1

}

}
/1 End of function MakeBeans
/1
/1 Calling MakeBeans
/1
MakeBeans(8, 2, 3, 6.5);
/1
/1
/'l Function to update beam properties
/'l This exanple is taken from nodeling of a nodul e support frane
/1 Inthis case all joints were reinforced with gusset plates that were nodel ed as beam end
segnents with an equival ent cross section.
/1 Further there were alignnent offsets of all beans relative to the systemlines. Dinmensions of
the gusset plates and offsets were given on the draw ngs.
/] Typically there were groups of 3-4 simlar joints across the frame but there was no straight
forward pattern to copy.
/Il
/1 To speed up the nodeling and ease the quality assurance a function BeanProp was witten to
update all beans
/1
/1 The function takes the follow ng input paraneters:
/| Bea = Nanme of beam
/1 Endl_Segnent = segnent representing gusset plate end 1
/'l End2_Segnent = segnment representing gusset plate end 2
/'l Endl_Section = equival ent cross section of gusset plate end 1
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/'l End2_Section = equival ent cross section of gusset plate end 2

Il Z_Ofset = alignnent offset (local Z-axis)

/1l Main_Section = cross section of main beam

/1

/1

function BeanProp (Bea, Endl_Segnent, End2_Segnent, Z_Cf f set, Mai n_Secti on, End1_Secti on, End2_Sect i on)
{

/'l the beans are stored in an array Bea. NunBeamis the |length of that array.
var NunBeam = Bea. | engt h;
for (i =1; i < NunBeam; i++) //
{
Bea[i].section = Main_Section;

if ( ZOfset '=0. m)

{

Bea[i].setBeanOf fset(Bea[i].|ocal System zVector.nornmalise()*Z Ofset);
}
/1
/1 Endl O fset and/or End2 offset
/1
if ( Endl_Segnment !'= 0. m
{ Bea[i].divideSegnent At (1, (Endl_Segnent/Bea[i].length())); // finding the relative
| ength and dividing the beam
Bea[i]. Set Segnent Secti on(1, Endl_Section);
if ( End2_Segment != 0. nm
{ Bea[i].divideSegnent At (2, ((Bea[i].getSegnent Length(2)-End2_Segnent)/
Bea[i]. get Segnent Lengt h(2)));
Bea[i]. Set Segnent Secti on(3, End2_Section);
}
}
// Only end 2 offset
if ( Endl_Segnment == 0. m)
{ if ( End2_Segnent != 0. m
{ Bea[i].divideSegnent At (1, ((Bea[i].length()- End2_Segnent)/Bea[i].length()));

Bea[i]. Set Segnent Secti on(2, End2_Section);

}

}
/1l End function BeanProp

11

/] You may al so extract e.g. a beans cross section |ike Bx3Al.section. height() and use this to
cal culate an offset or eccentricity

I/

/1l Now you can use this function to update the beans.
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// List a group of beans that
of fsets end reinforcenents
/1

have the sanme gussets and offsets and call BeanProp to set the

Il Beans

Bea = new Array();
Bea[ 1] = Bx1Al;
Bea[ 2] = Bxb5Al,
Bea[ 3] = Bx2A2;
Bea[ 4] = Bx3A2;
Bea[ 5] = Dx1A1;

11
I/
Il

Properties

End1l_Segment = 0.750 m
End2_Segrment = 1.118 m
Z O fset =-0.314 m
Mai n_Secti on = Box1000;
End1_Secti on = Box2000;
End2_Secti on = Box1800;

/1
BeanPr op( Bea, End1_Segment , End2_Segnent , Z_O f set, Mai n_Sect i on, End1l_Secti on, End2_Secti on);

Then next group

/1 Beans

Bea = new Array();
Bea[ 1] = Bx2A1;
Bea[ 2] = Bx4Al,;
Bea[ 3] = Bx1A2;
Bea[ 4] = Bx5A2;
Bea[ 5] = Dx4Al,

I/
11
I/

Properties

End1l_Segnment = 0.880 m
End2_Segnment = 0.600 m
Z_Offset = 0.214 m
Mai n_Secti on = Box1200;
Endl_Secti on = Box1800;
End2_Secti on = Box1600;

/1
BeanPr op( Bea, End1_Segnent , End2_Segnent, Z_Of f set, Mai n_Sect i on, End1_Sect i on, End2_Secti on);
/1
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