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(*) Formian scheme for configurations
similar to Fig 1: Single layer grid with
binate pattern. See Reference 1. (*)

L1=25; (*)Lengthin U1 direction (*)

L2=25; (*)Lengthin U2 direction (*)

m=10; (*) Frequency in U1 direction (*)

n=10; (*) Frequency in U2 direction (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0];

Grid=bb(L1/m,L2/n)|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;

VY USS a and slaadl (gl (uneyd Tl

(*) Formian scheme for configurations
similar to Fig 2: Single layer grid with
obnate pattern. See Reference 1. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=6; (*) Frequency of crosses

in U1 direction (*)
n=6; (*) Frequency of crosses
in U2 direction (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,2,2,2*n)|[0,0,0; 2,0,01#
rinid(2,n,2*m,2)|[0,0,0; 0,2,0];

Grid=bb(L 1/(2*m),L2/(2*n))|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 3: Single layer grid with
binate pattern and additional diagonal
elements. See Reference 1. (*)

L1=25; (*)Lengthin U1 direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=10; (*) Frequency in U1 direction,

m must be even (*)
n=10; (*) Frequency in U2 direction (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0]#
rinid(m/2,n,2,1)|lam(1,1)|[0,1,0; 1,0,0];

Grid=bb(L1/m,L2/n)|E;

use &,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0, LY2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 4: Single layer grid with
binate pattern and additional diagonal
elements. See Reference 1. (*)

L1=25; (*) Lengthin U1 direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=10; (*) Frequency in U1 direction,

m must be even (*)
n=10; (*) Frequency in U2 direction,
n must be even (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0]#
lam(2,n/2)[rinid(m/2,n/2,2,1)|lam(1,1)]|
[0,1,0; 1,0,0];

Grid=bb(L1/m,L2/n)|E;

use & vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0, LL2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 5: Single layer grid with
binate pattern and additional diagonal
elements. See Reference 1. (*)

L1=25; (*)Lengthin U1 direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=10; (*) Frequency in U1 direction,

m must be even (*)
n=10; (*) Frequency in U2 direction,
n must be even (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0]#
lamid(m/2,n/2)|rinid(m/2,n/2,1,1)]
[0,1,0; 1,0,01;

Grid=bb(L1/m,L2/n)|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
LY2,L2/2,0, L12,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 6: Single layer grid with
obnate pattern and additional diagonal
elements. See Reference 1. (*)

L1=25; (*) Lengthin U1 direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=6; (*) Frequency of crosses

in U1 direction (*)
n=6; (*) Frequency of crosses
in U2 direction (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,n+1,2,2)|[0,0,0; 2,0,0]#
rinid(2,n,2*m,2)[[0,0,0; 0,2,0];

Grid=bb(L 1/(2*m),L2/(2*n))|E;

use & vm(2),vt(2),vh(L1/2,-L.2,3*L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 7: Single layer grid with
ternate pattern. See Reference 1. (*)

L1=25; (*) Lengthin ULl direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=6;  (*) Frequency of crosses

in U1 direction (*)
n=6; (*) Frequency of crosses
in U2 direction (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(2* m,2,1,2*n)|[0,0,0; 1,0,0]#
rinid(m+1,n,2,2)[[0,0,0; 0,2,0]#
rinid(m,n-1,2,2)|[1,1,0; 1,3,0]#
rinid(m,2,2,2*n-1)|[1,0,0; 1,1,0];

Grid=bb(L 1/(2*m),L2/(2*n))|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 8: Single layer grid with
ternate pattern. See Reference 1. (*)

L1=25; (*) Lengthin U1 direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=8; (*) Frequency in U1 direction (*)

n=s; (*) Frequency in U2 direction (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[[0,0,0; 0,1,0]#
rinid(m,n,1,1)|[0,1,0; 1,0,0];

Grid=bb(L1/m,L2/n)|E;

use & vm(2),vt(2),vh(L1/2,-L2,3*L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 9: Single layer grid with
ternate pattern. See Reference 1. (*)

L1=24; (*)Lengthin U1 direction (*)

L2=21; (*)Lengthin U2 direction (*)

m=8; (*) Freguency in U1 direction (*)

n=8; (*) Frequency in U2 direction,
n must be even (*)

E=rinid(m,n/2,2,2)[lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,1+n/2,2,2)|[0,0,0; 2,0,01#
rinid(m-1,n/2,2,2)[[1,1,0; 3,1,0]#
rinid(2,n/2,2* m,2)|[0,0,0; 0,2,0]#
rinid(2,n,2*m,1)|[0,0,0; 0,1,01#
rinid(2,n/2,2*m-1,2)|[0,1,0; 1,1,0];

Grid=bb(L1/(2*m),L2/n)|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;

(*) Formian scheme for configurations
similar to Fig 10: Single layer grid with
ternate pattern and hexagonal openings.
See Reference 1. (*)

L1=36; (*)Lengthin U1 direction (*)

L2=36; (*)Lengthin U2 direction (*)

m=16; (*) Frequency in U1 direction,

m must be amultiple of 3 plus1 (*)
n=16; (*) Frequency in U2 direction,

n must be amultiple of 4 (*)
mm=ric|((m-1)/3); nn=ric|(N/4);
E=rinid(m,n/2,2,2)[lamid(1,1)|[0,0,0; 1,1,0]#

rinid(m,1+n/2,2,2)|[0,0,0; 2,0,01#
rinid(m-1,n/2,2,2)[[1,1,0; 3,1,0]#
rinid(2,n,2*m,1)|[0,0,0; 0,1,01#
rinid(2,n/2,2*m-1,2)|[0,1,0; 1,1,0];

RN=rinid(mm,nn,6,4)|[4,2,0];

Grid=bb(L /(2*m),L2/n)|lux(RN)|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 11: Single layer grid with
ternate pattern and hexagonal openings.
See Reference 1. (*)

L1=36; (*) Lengthin U1 direction (*)

L2=36; (*) Lengthin U2 direction (*)

m=16; (*) Frequency in U1 direction,

m must be amultiple of 3 plus1 (*)
n=16; (*) Frequency in U2 direction,

n must be amultiple of 6 plus4 (*)
mm=ric|((m-1)/3); nn=ric|(N/4);

E=rinid(m,n/2,2,2)[lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,1+n/2,2,2)|[0,0,0; 2,0,0]#
rinid(m-1,n/2,2,2)|[1,1,0; 3,1,0]#
rinid(2,n,2*m,1)|[0,0,0; 0,1,01#
rinid(2,n/2,2*m-1,2)|[0,1,0; 1,1,0];

RN=rinid(mm,nn,6,6)|[4,2,0]#
rinid(mm-1,nn-1,6,6)|[7,5,0];

Grid=bb(L1/(2*m),L2/n)|[lux(RN)|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0, LL/2,L2/2,2);

clear; draw Grid;

(*) Formian scheme for configurations
similar to Fig 12: Single layer grid with
ternate pattern and triangular boundary.
See Reference 1. (*)

L=24; (*) Length of each side of the grid (*)

m=9; (*) Frequency (*)

Grid=bb(L/(2*m),L* (sgrt[3)/(2*m))|
genid(m,m,2,1,1,-1){[0,0,0; 2,0,0],
[1,1,0; 0,0,0], [1,1,0; 2,0,0]};

use & ,vm(2),vt(2),vh(L/2,-L,3*L,
L/2,L/2,0, L/2,L/2,1);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Figs 13 (n=3) and 14 (n=4):
Single layer grid with ternate pattern
and triangular boundary with cut
corners. See Reference 1. (*)

L=30; (*) Length of each side of

the original triangular grid (*)
m=12; (*) Frequency of the

original triangular grid (*)
n=3; (*) Sizeof corner cuts (*)

E=genid(m,m,2,1,1,-1)[{[0,0,0; 2,0,0],
[1,1,0; 0,0,0], [1,1,0; 2,0,01};

RN=lam(1,m)|genid(n,n,2,1,1,-1)|[0,0,0]#
genid(1,n,2,-1,-1,1)|[m,m,0];

Grid=bb(L/(2* m),L* (sqrt|3)/(2* m))|
lux(RN)|E;

use & ,vm(2),vt(2),vh(L/2,-L,3*L,
L/2,L/2,0, L/2,L/2,1);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 15: Single layer grid with
ternate/hexagonal pattern and triangular
boundary. See Reference 1. (*)

L=36; (*) Length of each side of the grid (*)

m=17; (*) Frequency, m must be odd (*)

p=ric|((m-1)/2);

E=genid(m,m,2,1,1,-1){[0,0,0; 2,0,0],
[1,1,0; 0,0,0], [1,1,0; 2,0,01};

RN=genid(p,p,4,2,2,-1)|[3,1,0];

Grid=bb(L/(2* m),L* (sqrt|3)/(2* m))|
[ux(RN)|E;

use & ,vm(2),vt(2),vh(L/2,-L,3*L,
L/2,L/2,0, L/2,L/2,1);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Figs 16 (n=5) and 17 (n=7):
Single layer grid with ternate/hexagonal
pattern and triangular boundary with cut
corners. See Reference 1. (*)

L=40; (*) Length of each side of

the original triangular grid (*)
m=21; (*) Frequency of the original
triangular grid, m must be odd (*)
n=5; (*) Sizeof corner cuts,

n must be odd (*)
p=ric|((m-1)/2);
E=genid(m,m,2,1,1,-1)[{[0,0,0; 2,0,0],

[1,1,0; 0,0,0], [1,1,0; 2,0,0]};

RN=genid(p,p,4,2,2,-1)|[3,1,0]#
lam(1,m)|genid(n,n,2,1,1,-1)|[0,0,0]#
genid(1,n,2,-1,-1,1)|[m,m,0];

Grid=bb(L/(2*m),L* (sgrt[3)/(2*m))|
[ux(RN)IE;

use & ,vm(2),vt(2),vh(L/2,-L,3*L,
L/2,L/12,0, L/2,L/I2,1);

clear; draw Grid;

(*) Formian scheme for configurations
similar to Fig 18 (m=6, n=5), Fig 19
(m=5, n=8) and Fig 20 (m=4, n=11):
Sectorate single layer grid with ternate

(*). pattern. See Reference 1

L=20; (*) Length of each side of the grid (*)

m=6; (*) Frequency (*)

n=5; (*) Number of sides (*)

E=bb(L/(2* m),L/(2* m* tan|(180/n)))|
genid(1,m,2,1,-1,1){[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

Grid=pex|rosad(0,0,n,360/n)|E;

use & ,vm(2),vt(2),vh(0,-2*L ,5*L,
0,0,0,0,0,1);

clear; draw Grid;
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(*) Formian scheme for configurations
3,n=5), 22\ similarto Fig 21 (m=

(m=11, n=7) and Fig 23 (m=10, n=7):
Sectorate single layer grid with
ternate/hexagonal pattern.

(*). SeeReferencel

L=20; (*) Length of each side of the grid (*)
m=13; (*) Frequency of the
origina ternate grid (*)
n=5; (*) Number of sides (*)
E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};
RN=genid(1,ric|((m+1)/2),4,2,-2,1)|[0,0,0];
Grid=rosad(0,0,n,360/n)|bb(L/(2* m),
L/(2* m*tan|(180/n)))[lux(RN)|E;
use & ,vm(2),vt(2),vh(0,-2*L,5*L,
0,0,0,0,0,1);
clear; draw Grid;

(*) Formian scheme for configurations
similar to Fig 24 (m=9, n=6) and
Fig 25 (m=9, n=9): Sectorate single
layer grid with ternatelhexagonal pattern.
(*). SeeReferencel

L=20; (*) Length of each side of the grid (*)
m=9; (*) Frequency of the origina ternate
grid, m must be amultiple of 3 (*)

n=6; (*) Number of sides (*)

E=genid(1,m,2,1,-1,1){[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

RN=genid(1,((m/3)+1),6,3,-3,1)|[0,0,0];

Grid=pex|rosad(0,0,n,360/n)|bb(L/(2*m),
L/(2* m*tan|(180/n)))[lux(RN)|E;

use & ,vm(2),vt(2),vh(0,-2*L,5*L,
0,0,0,0,0,1);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 26 (m=11, n=5) and
Fig 27 (m=11, n=6): Sectorate single
layer grid with ternate/hexagonal pattern.
(*). SeeReferencel

L=20; (*) Length of each side of the grid (*)
m=11; (*) Frequency of the original ternate

grid, m must be amultiple of 3 minus 1(*)
n=5; (*) Number of sides (*)
g=ricl((m+1)/3);

E=[-1,1,0; 1,1,01#lam(1,0){[-1,1,0; 0,2,0],
[-2,2,0; 0,2,0]};

F=genid(1,9,6,3,-3,1)|E#
genid(1,9-1,6,3,-3,1)|(lamid(0,3)]lam(1,-1)|
[-2,2,0; -1,3,0]#ref (2,3)[E);

Grid=rosad(0,0,n,360/n)|bb(L/(2* m),

L/(2* m*tan|(180/n)))|F;

use & ,vm(2),vt(2),vh(0,-2* L ,5*L,
0,0,0,0,0,1);

clear; draw Grid;

(*) Formian scheme for configurations
similar to Fig 28 (n=6), Fig 29 (n=8)
and Fig 30 (n=11): Sectorate single layer
grid with hexagonal pattern.

(*). SeeReferencel

L=20; (*) Length of each side of the grid (*)
m=9; (*) Frequency of the original ternate
grid, m must be amultiple of 3 (*)

n=6; (*) Number of sides (*)

E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

RN=genid(1,((m/3)+1),6,3,-3,1)|[0,0,0]#
genid(1,m/3,6,3,-3,1)|[0,2,0]#
genid(1,((m/3)-1),6,3,-3,1)|[0,4,0];

Grid=pex|rosad(0,0,n,360/n)|bb(L/(2* m),
L/(2* m*tan|(180/n)))|lux(RN)|E;

use & ,vm(2),vt(2),vh(0,-2*L ,5*L,
0,0,0,0,0,1);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 31: Single layer grid with
hexagonal (honycomb) pattern.

See Reference 1. (*)

L1=25; (*) Lengthin UL direction (*)

L2=24; (*) Lengthin U2 direction (*)

m=4;  (*) Frequency of second row

of hegxagonsin U1 direction (*)
n=5; (*) Frequency of hegxagonsin
U2 direction along the sides (*)

E=rinid(m,n,6,2)|lamid(2,2)|[1,1,0; 0,2,0]#
rinid(m,n+1,6,2)|[1,1,0; 3,1,0]#
rin(1,m-1,6)|lamid(5,n+1)|[4,0,0; 3,1,0]#
rinid(m-1,n+2,6,2)[[4,0,0; 6,0,0];

Grid=bb(L 1/(6* m-2),L2/(2* (n+1)))|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 32: Single layer grid with
quadnate pattern. See Reference 1. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=6; (*) Frequency of crosses

in U1 direction (*)
n=6; (*) Frequency of crosses
in U2 direction (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,n+1,2,2)|[0,0,0; 2,0,0]#
rinid(m+1,n,2,2)|[0,0,0; 0,2,0];

Grid=bb(L 1/(2*m),L2/(2*n))|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 33: Single layer grid with
quadnate pattern and openings.

See Reference 1. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=13; (*) Frequency of crossesin Ul

direction, m must be amultiple
of 3plus1 (*)

n=13; (*) Frequency of crossesin U2

direction, n must be amultiple
of 3plus1 (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,n+1,2,2)|[0,0,0; 2,0,0]#
rinid(m+1,n,2,2)[[0,0,0; 0,2,0];

RN=rinid((m-1)/3,(n-1)/3,6,6)|[4,4,0];

Grid=bb(L 1/(2* m),L2/(2* n))|lux(RN)|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0, LL/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 34: Single layer grid with
quadnate pattern and openings.

See Reference 1. (*)

L1=25; (*) Lengthin U1 direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=12; (*) Freguency of crossesin Ul

direction, m must be amultiple of 4 (*)
n=12; (*) Frequency of crossesin U2
direction, n must be amultiple of 4 (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,n+1,2,2)[[0,0,0; 2,0,0]#
rinid(m+1,n,2,2)[[0,0,0; 0,2,0];

RN=rinid(m/4,n/4,8,8)|[4,4,0]#
rinid((m/4)-1,(n/4)-1,8,8)|[8,8,01;

Grid=bb(L 1/(2* m),L2/(2* n))|lux(RN)|E;

use &,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0, LY2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 35: Single layer grid with
quadnate pattern. See Reference 1. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=5; (*) Frequency of crosses

in U1 direction (*)
n=5; (*) Frequency of crosses
in U2 direction (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(2* m,2*n+1,1,1)|[0,0,0; 1,0,01#
rinid(2* m+1,2*n,1,1)|[0,0,0; 0,1,0];

Grid=bb(L 1/(2*m),L2/(2*n))|E;

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 36: Single layer grid with
quadnate pattern with openings.

See Reference 1. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=7; (*) Frequency of crossesin Ul

direction, m must be odd (*)
n=7; (*) Frequency of crossesin U2
direction, n must be odd (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(2* m,2*n+1,1,1)|[0,0,0; 1,0,01#
rinid(2* m+1,2*n,1,1)|[0,0,0; 0,1,0];

RN=rinid((m-1)/2,(n-1)/2,4,4)|[3,3,0];

Grid=bb(L 1/(2*m),L2/(2*n))|
(Ilux(RN)|E#rinid((m-1)/2,(n-1)/2,4,4))
rosad(3,3)[[3,2,0; 2,3,0]);

use & ,vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 37: Double layer grid with
binate on binate pattern. See Section 1.7
of Reference 1. (*)

L1=20; (*) Lengthin U1 direction (*)

L2=20; (*)Lengthin U2 direction (*)

D=2, (*) Depth of grid (*)

m=6; (*) Frequency in U1 direction (*)

n=6; (*) Frequency in U2 direction (*)

T=rinid(m,n+1,2,2)[[0,0,1; 2,0,1]#
rinid(m+1,n,2,2)[[0,0,1; 0,2,1];

B=rinid(m-1,n,2,2)|[1,1,0; 3,1,0]#
rinid(m,n-1,2,2)|[1,1,0; 1,3,0];

W=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,0];

Grid=bt(L 1/(2*m),L2/(2* n),D)|(T#B#W);

use & ,vm(2),vt(2),vh(L1/2,-L2/3,2* L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 38: Double layer grid with
binate on binate pattern and some openings.
See Section 1.7 of Reference 1. (*)

L1=20; (*)Lengthin U1 direction (*)

L2=20; (*)Lengthin U2 direction (*)

D=2, (*) Depth of grid (*)

m=7; (*) Freguency in

U1 direction, m must be odd (*)
n=7, (*) Freguency in
U2 direction, n must be odd (*)
T=rinid(m,n+1,2,2)|[[0,0,1; 2,0,1]#
rinid(m+1,n,2,2)[[0,0,1; 0,2,1];
B=rinid(m-1,n,2,2)|[1,1,0; 3,1,0]#
rinid(m,n-1,2,2)|[1,1,0; 1,3,0];

W=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,0];

RN=lamid(m,n)|[m-2,n-2,0];

G=T# ux(RN)|(B#W);

Grid=bt(L 1/(2*m),L2/(2*n),D)|G;

use & ,vm(2),vt(2),vh(L1/2,-L.2/6,2* L 2,

L1/2,L2/2,0, LL2,L2/2,2);
clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 39: Double layer grid with
binate on larger binate pattern.

See Section 1.7 of Reference 1. (*)
L1=20; (*)Lengthin U1 direction (*)
L2=20; (*)Lengthin U2 direction (*)
D=2; (*) Depth of grid (*)
m=7; (*) Frequency in

U1 direction, m must be odd (*)
n=7, (*) Frequency in
U2 direction, n must be odd (*)

T=rinid(m,n+1,2,2)[[0,0,1; 2,0,1]#
rinid(m+1,n,2,2)[[0,0,1; 0,2,1];

B=rinid(m-1,n,2,2)|[1,1,0; 3,1,01#
rinid(m,n-1,2,2)|[1,1,0; 1,3,0];

W=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,0];

RN=rinid(tic|(m/2),tic|(n/2),4,4)|[3,3,0];

G=T# ux(RN)|(B#W);

Grid=bt(L 1/(2*m),L2/(2*n),D)|G;

use & ,vm(2),vt(2),vh(L1/2,-L2/6,2* L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;

Vo JSs @ and sloadl (gl (awe)d "asliyy

(*) Formian scheme for configurations
similar to Fig 40: Mansard double layer
grid with binate on binate pattern.

See Section 1.7 of Reference 1. (*)
L1=20; (*)Lengthin U1 direction (*)
L2=20; (*)Lengthin U2 direction (*)
D=2; (*) Depth of grid (*)
m=6; (*) Frequency in U1 direction (*)
n=6; (*) Frequency in U2 direction (*)
T=rinid(m-1,n,2,2)|[1,1,1; 3,1,1]#

rinidim,n-1,2,2)|[1,1,1; 1,3,1];
B=rinid(m,n+1,2,2)|[0,0,0; 2,0,0]#

rinid(m+1,n,2,2)|[0,0,0; 0,2,0];
W=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,1];
Grid=bt(L 1/(2*m),L2/(2* n),D)|(T#B#W);
use & ,vm(2),vt(2),vh(L1/2,-L2/3,2* L2,

L1/2,L2/2,0,L1/2,L2/2,2);
clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 41: Mansard double layer
grid with binate on binate pattern and
some openings.

See Section 1.7 of Reference 1. (*)
L1=24; (*) Lengthin U1 direction (*)
L2=24; (*) Lengthin U2 direction (*)
D=2, (*) Depth of grid (*)
m=8; (*) Frequency in

U1 direction, m must be even (*)
n=8; (*) Frequency in
U2 direction, n must be even (*)

T=rinid(m-1,n,2,2)|[1,1,1; 3,1,1]#
rinid(m,n-1,2,2)[[1,1,1; 1,3,1];

B=rinid(m,n+1,2,2)[[0,0,0; 2,0,0]#
rinid(m+1,n,2,2)[[0,0,0; 0,2,0];

W=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,1];

RN=lamid(m,n)|[m-4,n-4,0]1#[ m,n,0];

G=T# ux(RN)|(B#W);

Grid=bt(L 1/(2*m),L2/(2*n),D)|G;

use & ,vm(2),vt(2),vh(L1/2,-L2/6,3*L 2,
L1/2,L2/2,0, LL/2,L2/2,2);

clear; draw Grid;

FY US54 and sl asls (sl (e yd sl y

(*) Formian scheme for configurations
similar to Fig 42: Mansard double layer
grid with binate on larger binate pattern.
See Section 1.7 of Reference 1. (*)

L1=24; (*) Lengthin U1 direction (*)

L2=24; (*) Lengthin U2 direction (*)

D=2, (*) Depth of grid (*)

m=8; (*) Frequency in

U1 direction, m must be even (*)
n=8; (*) Frequency in
U2 direction, n must be even (*)

T=rinid(m-1,n,2,2)|[1,1,1; 3,1,1]#
rinid(m,n-1,2,2)[[1,1,1; 1,3,1];

B=rinid(m,n+1,2,2)[[0,0,0; 2,0,0]#
rinid(m+1,n,2,2)[[0,0,0; 0,2,0];

W=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,1];

RN=rinid((m-2)/2,(n-2)/2,4,4)|[4,4,0];

G=T# ux(RN)|(B#W);

Grid=bt(L 1/(2*m),L2/(2*n),D)|G;

use & ,vm(2),vt(2),vh(L1/2,-L2/6,3*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 43: Double layer grid with

. obnate on obnate pattern

See Reference 1 (*)
L1=20; (*)Lengthin U1 direction (*)
L2=20; (*)Lengthin U2 direction (*)
D=2; (*) Depth of grid (*)
m=5; (*) Freguency in U1 direction (*)
n=5; (*) Frequency in U2 direction (*)
T=rinid(m,n,2,2)lamid(1,1)|[1,0,1; 0,1,1]#
rinid(m-1,2,2,2*n)|[1,0,1; 3,0,1]#
rinid(2,n-1,2*m,2)|[0,1,1; 0,3,1];
B=rinid(m-1,n-1,2,2)[lamid(2,2)|
[1,1,0; 2,2,0])#rinid(m-1,2,2,2* (n-1))]
[1,1,0; 3,1,0)#rinid(2,n-1,2* (m-1),2)]|
[1,1,0; 1,3,0];
W=rinid(m,n,2,2)|rosad(1,1)|[1,0,1; 1,1,01#
rinid(m-1,n-1,2,2)|rosad(2,2)|
[2,1,1; 2,2,0];
Grid=bt(L1/(2* m),L2/(2* n),D)|(T#B#W);
use & ,vm(2),vt(2),vh(L1/2,-L2/3,2* L2,
L1/2,L2/2,0,L1/2,L2/2,1);
clear; draw Grid;

FF S & dnd slo il (sly ginoyd “aobiyy

(*) Formian scheme for configurations
similar to Fig 44: Double layer grid with
obnate on larger obnate pattern.

See Reference 1 (*)

L1=20; (*)Lengthin U1 direction (*)

L2=20; (*)Lengthin U2 direction (*)

D=2; (*) Depth of grid (*)

m=6; (*) Frequency in

U1 direction, m must be even (*)
n=6; (*) Freguency in
U2 direction, n must be even (*)

T=rinid(m,n,2,2)lamid(1,1)|[1,0,1; 0,1,1]#
rinid(m-1,2,2,2*n)|[1,0,1; 3,0,1]#
rinid(2,n-1,2*m,2)|[0,1,1; 0,3,1];

B=rinid(m-1,n-1,2,2)[lamid(2,2)|

[1,1,0; 2,2,0]#rinid(m-1,2,2,2* (n-1))]
[1,1,0; 3,1,0)#rinid(2,n-1,2* (M-1),2)]|
[1,1,0; 1,3,0];

W=rinid(m,n,2,2)|rosad(1,1)|
[1,0,1; 1,1,0)#rinid(m-1,n-1,2,2)|
rosad(2,2)[[2,1,1; 2,2,0];

RN=rinid(ric|((m-2)/2),ric|((n-2)/2),4,4)|
rosad(4,4)[[4,2,0];

G=T# ux(RN)|(B#W);

Grid=bt(L 1/(2*m),L2/(2*n),D)|G;

use & ,vm(2),vt(2),vh(L1/2,-L2/5,2* L 2,
L1/2,L2/2,0,L1/2,L.2/2,1);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 45: Mansard double layer

. grid with obnate on obnate pattern

See Reference 1 (*)
L1=20; (*) Lengthin U1 direction (*)
L2=20; (*)Lengthin U2 direction (*)
D=2; (*) Depth of grid (*)
m=5; (*) Frequency in U1 direction (*)
n=5; (*) Frequency in U2 direction (*)
T=rinid(m-1,n-1,2,2)|lamid(2,2)|
[1,1,1; 2,2,1]#rinid(m-1,2,2,2* (n-1))|
[1,1,1; 3,1,1]#rinid(2,n-1,2* (m-1),2)|
[1,1,1; 1,3,1];
B=rinid(m,n,2,2)|lamid(1,1)|[1,0,0; 0,1,0]#
rinid(m-1,2,2,2*n)[[1,0,0; 3,0,0]#
rinid(2,n-1,2*m,2)|[0,1,0; 0,3,0];
W=rinid(m,n,2,2)|rosad(1,1)|[1,0,0; 1,1,1]#
rinid(m-1,n-1,2,2)|
rosad(2,2)[[2,1,0; 2,2,1];
Grid=bt(L 1/(2*m),L2/(2* n),D)|(T#B#W);
use & vm(2),vt(2),vh(L1/2,-L2/3,2* L2,
L1/2,L2/2,0,L1/2,L2/2,2);
clear; draw Grid;

FF US4 s b asl (gly gineyd Aol y

(*) Formian scheme for configurations
similar to Fig 46: Mansard double layer
grid with obnate on larger obnate pattern.
See Reference 1 (*)

L1=20; (*) Lengthin U1 direction (*)

L2=20; (*)Lengthin U2 direction (*)

D=2, (*) Depth of grid (*)

m=7; (*) Frequency in U1 direction (*)

n=7, (*) Frequency in U2 direction (*)

T=rinid(m-1,n-1,2,2)|lamid(2,2)|
[1,1,1; 2,2,1]#rinid(m-1,2,2,2* (n-1))|
[1,1,1; 3,1,1]#rinid(2,n-1,2*(m-1),2)|
[1,1,1; 1,3,1];

B=rinid(m,n,2,2)|lamid(1,1)|[1,0,0; 0,1,0]#
rinid(m-1,2,2,2*n)[[1,0,0; 3,0,0]#
rinid(2,n-1,2*m,2)|[0,1,0; 0,3,0];

W=rinid(m,n,2,2)|rosad(1,1)|[1,0,0; 1,1,1]#
rinid(m-1,n-1,2,2)|
rosad(2,2)[[2,1,0; 2,2,1];

RN={[m,n-3,0], [m-3,n,0], [m,n+3,0],
[m+3,n,0]};

G=T# ux(RN)|(B#¥W);

Grid=bt(L 1/(2*m),L2/(2*n),D)|G;

use & vm(2),vt(2),vh(L1/2,-L2/5,2* L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 47: Double layer grid with
binate on larger obnate pattern.

See Reference 1 (*)

L1=20; (*)Lengthin U1 direction (*)

L2=20; (*) Lengthin U2 direction (*)

D=2;  (*) Depth of grid (*)

m=7,  (*) Frequency in

U1 direction, m must be odd (*)
n=7, (*) Frequency in
U2 direction, n must be odd (*)

T=rinid(m,n+1,2,2)[[0,0,1; 2,0,1]#
rinid(m+1,n,2,2)[[0,0,1; 0,2,1];

B=rinid(tic|(m/2),tic|(n/2),4,4)|lamid(3,3)]|
[1,1,0; 3,3,0)#rinid(m-1,2,2,2* (n-1))|
[1,1,0; 3,1,0)#rinid(2,n-1,2* (m-1),2)]|
[1,1,0; 1,3,0];

RN=rinid(ric|((m-3)/2),ric|(n-1)/2),4,4)|
[5,3,0)#rinid(ric|((m-1)/2),ric|
((n-3)/2),4,4)|[3,5,0];

W=lux(RN)]rinid(m,n,2,2)]|
lamid(1,1)[[0,0,1; 1,1,0];

Grid=bt(L1/(2*m),L2/(2* n),D)|(T#B#W);

use & ,vm(2),vt(2),vh(L1/2,-L2/2,3* L2,
LY2,L2/2,0, L12,L2/2,2);

clear; draw Grid;

FA USG5 & and slo il (sly (ginnyd “aobiyy

(*) Formian scheme for configurations
similar to Fig 48: Double layer grid with

. obnate on larger binate pattern

See Reference 1 (*)
L1=20; (*)Lengthin U1 direction (*)
L2=20; (*) Lengthin U2 direction (*)
D=2;  (*) Depth of grid (*)
m=5; (*) Frequency in
U1 direction, m must be odd (*)
n=5; (*) Frequency in
U2 direction, n must be odd (*)
T=rinid(m,n,2,2)lamid(1,1)|[1,0,1; 0,1,1]#
rinid(m-1,2,2,2*n)|[1,0,1; 3,0,1]#
rinid(2,n-1,2*m,2)|[0,1,1; 0,3,1];
B=rinid(m-1,n,2,2)|[1,1,0; 3,1,01#
rinid(m,n-1,2,2)|[1,1,0; 1,3,0];
W=rinid(m,n,2,2)|rosad(1,1)|[1,0,1; 1,1,0];
Grid=bt(L1/(2* m),L2/(2* n),D)|(T#B#W);
use & ,vm(2),vt(2),vh(L1/2,-L2/2,3*L 2,
L1/2,L.2/2,0, L1/2,L2/2,1);
clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 49: Double layer grid with
ternate on ternate pattern.

See Reference 1 (*)

L1=24; (*)Lengthin U1 direction (*)

L2=22; (*)Lengthin U2 direction (*)

D=2, (*) Depth of grid (*)

m=5; (*) Frequency in U1 direction (*)

n=6; (*) Frequency in

U2 direction, n must be even (*)

T=rinid(m,n/2,2,6)]lamid(2,3)|[1,0,1; 2,3,1]#
rinid(m,1+n/2,2,6)|[1,0,1; 3,0,1]#
rinidim-1,n/2,2,6)[[2,3,1; 4,3,1];

B=rinid(m+1,n/2,2,6)|lamid(1,4)|
[0,1,0; 1,4,0)#rinid(m+1,1+n/2,2,6)|
[0,1,0; 2,1,0]#rinid(m,n/2,2,6)|
[1,4,0; 3,4,0];

W=rinid(m+1,1+n/2,2,6)|lam(1,1)|
[0,1,0; 1,0,1]#rinid(m,n/2,2,6)|
lam(1,2)|[1,4,0; 2,3,1]#
rinid(m+1,n/2,2,6)|[1,4,0; 1,6,1]#
rinid(m,n/2,2,6)[[2,1,0; 2,3,1];

Grid=bt(L1/(2*m+2),L2/(3*n+1),D)|
(THBHW);

use & ,vm(2),vt(2),vh(L1/2,-L.2/2,4* L 2,
L1/2,L.2/2,0, L1/2,L.2/2,1);

clear; draw Grid;

e S5 &y ad sl adly (gl (e b "aslyy

(*) Formian scheme for configurations
similar to Fig 50: Double layer grid with
hexagon on hexagon pattern.

See Reference 1 (*)

L1=22; (*)Lengthin U1 direction (*)

L2=20; (*)Lengthin U2 direction (*)

D=2, (*) Depth of grid (*)

m=5; (*) Frequency in U1 direction (*)

n=3; (*) Frequency in U2 direction (*)

T=rinid(m+1,n,4,12)|lamid(1,6)|
[0,3,1; 1,6,1]#rinid(m,n,4,12)[lamid(3,6)|
[2,3,1; 3,0,2]#rinid(2*m+1,2*n,2,6)|
[0,3,1; 2,3,1];

B=rinid(m,n,4,12)|lamid(3,6)|[1,4,0; 3,2,0]#
rinid(m+1,n,4,12)|[1,4,0; 1,8,0]#
rinid(m,n-1,4,12)|[3,10,0; 3,14,0];

W=rinid(m+1,n,4,12)|(lamid(1,6)|
[0,3,1; 1,4,0]#lam(2,6)|[1,6,1; 1,4,0])#
rinid(m,n,4,12)|(lamid(3,6)|[2,3,1; 3,2,0]#
lam(2,6)|[3,0,1; 3,2,0]);

Grid=bt(L1/(4*m+2),L2/(12*n),D)|
(T#BHW);

use &,vm(2),vt(2),vh(L1/2,-L2,6*L 2,
L1/2,L2/2,0, LY2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 51: Double layer grid with
hexagon on triangle pattern.

See Reference 1 (*)

L1=22; (*) Lengthin UL direction (*)

L2=20; (*) Lengthin U2 direction (*)

D=2; (*) Depth of grid (*)

m=4;  (*) Frequency in U1 direction,

number of hexagonsin the
second row of top layer (*)
n=5; (*) Frequency in U2 direction,
number of hexagons along
the sides of top layer (*)

T=rinid(m,n,6,2)lamid(2,2)|[1,1,1; 0,2,1]#
rin(1,m-1,6)|lamid(5,n+1)|[3,1,1; 4,0,1]#
rinid(m,n+1,6,2)|[1,1,1; 3,1,1]#
rinid(m-1,n+2,6,2)[[4,0,1; 6,0,1];

B=rinid(m-1,n,6,2)|lamid(5,2)|[2,2,0; 5,1,0]#
rinid(m,n-1,6,2)|[2,2,0; 2,4,0]#
rinid(m-1,n,6,2)|[5,1,0; 5,3,0];

W=rinid(m,n,6,2)|(lamid(2,2)|[1,1,1; 2,2,0]#
lam(1,2)[[0,2,1; 2,2,0])#
rinid(m-1,n+1,6,2)|(lamid(5,1)|
[4,0,1; 5,1,0]#lam(1,5)|[3,1,1; 5,1,0]);

Grid=bt(L 1/(6*m-2),L2/((n+1)*2),D)|
(THBHW);

use & ,vm(2),vt(2),vh(L1/2,-L2/2,4* L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 52: Double layer grid with
hexagon on larger hexagon pattern.

See Reference 1 (*)

L1=24; (*) Lengthin ULl direction (*)

L2=21; (*) Lengthin U2 direction (*)

D=2; (*) Depth of grid (*)

m=5;  (*) Frequency in Ul direction (*)

n=6; (*) Frequency in U2 direction,

n must be even (*)

T=rinid(m,n,6,2)|lamid(2,2)|[1,1,1; 0,2,1]#
rin(1,m-1,6)|lamid(5,n+1)|[3,1,1; 4,0,1]#
rinid(m,n+1,6,2)[[1,1,1; 3,1,1]#
rinid(m-1,n+2,6,2)|[4,0,1; 6,0,1];

RN=rinid(m-1,n/2,6,4)|[5,3,0];

B=Iux(RN)|(rinid(m-1,n,6,2)|lamid(5,2)|
[2,2,0; 5,1,0]#rinid(m,n-1,6,2)[[2,2,0;
2,4,0]#rinid(m-1,n,6,2)[5,1,0; 5,3,0]);

W=lux(RN)](rinid(m,n,6,2)|(lamid(2,2)|
[1,1,1; 2,2,0]#lam(1,2)|[0,2,1; 2,2,0])#
rinid(m-1,n+1,6,2)|(lamid(5,1)|
[4,0,1; 5,1,0]#lam(1,5)[[3,1,1; 5,1,0]));

Grid=bt(L1/(6*m-2),L2/((n+1)*2),D)|
(THBHW);

use & ,vm(2),vt(2),vh(L1/2,-L2/2,4*L 2,
L1/2,L2/2,0, LL/2,L2/2,2);

clear; draw Grid;

O JSb & ads sl cly (uneyd "ol

(*) Formian scheme for configurations
similar to Fig 53: Binate trussed double

See Reference 1 (*). layer grid

L1=16; (*) Lengthin U1 direction (*)
L2=16; (*) Lengthin U2 direction (*)
D=15; (*) Depth of grid (*)
m=5; (*) Frequency in U1 direction (*)
n=5; (*) Freguency in U2 direction (*)
T=rinid(m,n+1,2,2)|[[0,0,1; 2,0,1]#
rinid(m+1,n,2,2)[[0,0,1; 0,2,1];
B=rinid(m,n+1,2,2)|[0,0,0; 2,0,0]#
rinid(m+1,n,2,2)[[0,0,0; 0,2,0];
E=lamis(1,0.5)|[0,0,0; 1,0,0.5]#
lam(1,1)|[0,0,0; 0,0,1];
W=pex|(rinid(m,n+1,2,2)|E#
rinid(m+1,n,2,2)|verad(0,0)|E);
Grid=bt(L 1/(2*m),L2/(2* n),D)|(T#B#W);
use & ,vm(2),vt(2),vh(L1/2,-L.2/3,2* L 2,
L1/2,L2/2,0, LL2,L2/2,2);
clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 54: Obnate trussed

See Reference 1 (*). double layer grid

L1=16; (*) Lengthin U1 direction (*)
L2=16; (*) Lengthin U2 direction (*)
D=1.5; (*) Depth of grid (*)
m=4;  (*) Frequency in Ul direction (*)
n=4; (*) Frequency in U2 direction (*)
T=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,1]#
rinid(m,2,2,2*n)|[0,0,1; 2,0,1]#
rinid(2,n,2*m,2)|[0,0,1; 0,2,1];
B=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,2,2,2*n)|[0,0,0; 2,0,01#
rinid(2,n,2*m,2)|[0,0,0; 0,2,0];
E=lam(3,0.5)[{[0,0,0; 0.5,0.5,0.5],
[0.5,05,0.5; 1,1,0]} #
{[0,0,1; 0,0,0], [1,1,1; 1,1,0};
F=lamis(1,0.5)|[0,0,0; 1,0,0.5]#
lam(1,1)|[0,0,0; 0,0,1];
W=pex|(rinid(m,n,2,2)[lamid(1,1)|E#
rinid(m,2,2,2* n)|F#rinid(2,n,2* m,2)|
verad(0,0)|F);
Grid=bt(L 1/(2*m),L2/(2* n),D)|(T#B#W);
use & ,vm(2),vt(2),vh(L1/2,-L2,2.5*L 2,
L1/2,L2/2,0,L1/2,L2/2,2);
clear; draw Grid;

OO S & dod sl adl (gl uweyd asliy

(*) Formian scheme for configurations
similar to Fig 55: Double layer grid with
ternate on ternate pattern and with a
triangular shapein plan.

See Section 1.7 of Reference 1. (*)
L=20; (*) Length of each side of grid (*)
D=2; (*) Depth of grid (*)
m=7; (*) Number of tetrahedral units

along each side of the grid (*)

T=genid(m,m,2,3,1,-1)|([0,0,1; 2,0,1]#
lam(1,1)|[0,0,1; 1,3,1]);

B=genid(m-1,m-1,2,3,1,-1)|([1,1,0; 3,1,0]#
lam(1,2)|[1,1,0; 2,4,0]);

W=genid(m,m,2,3,1,-1)|([1,3,1; 1,1,01#
lam(1,1)|[0,0,1; 1,1,0]);

*m),D)|FGrid=bt(L/(2* m),L*sqrt|3/(

(THBHW);

use & ,vm(2),vt(2),vh(L/2,-L/2,6*L,
L/2,L/12,0, L/2,L/I2,1);

clear; draw Grid,
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(*) Formian scheme for configurations
similar to Fig 56 (m=12, n=3) and
Double layer grid  Fig 57 (m=12, n=4):
with ternate on ternate pattern and
atriangular plan with curtailed corners.
See Section 1.7 of Reference 1. (*)
L=40; (*) Length of each side of the
complete triangular plan (*)
D=2; (*) Depthof grid (*)
m=12; (*) Number of tetrahedral units
along each side of the complete
triangular plan (*)
n=3; (*) Extent of the corner
curtailment of the grid (*)
RN=lam(1,m)|genid(n,n,2,3,1,-1)|
{[0,0,1],[1,1,0]} #genid(1,n,2,-3,-1,1)|
{[m,3*m,1], [m,3*m-2,0]};
T=lux(RN)|genid(m,m,2,3,1,-1)]|
([0,0,1; 2,0,1]#lam(1,1)|[0,0,1; 1,3,1]);
B=Ilux(RN)|genid(m-1,m-1,2,3,1,-1)|
([1,1,0; 3,1,0]#lam(1,2)|[1,1,0; 2,4,0]);
W=lux(RN)|genid(m,m,2,3,1,-1)|
([1,3,1; 1,1,01#1am(1,1)[[0,0,1; 1,1,0]);
*m),D)|FGrid=bt(L/(2* m),L* sgrt|3/(

(T#BHW);

use & ,vm(2),vt(2),vh(L/2,-L/2,6*L,
L/2,L/12,0, L/2,L/I2,1);

clear; draw Grid,

(*) Formian scheme for configurations
similar to Fig 58 (m=5, n=5), Fig 59
(m=4, n=6) and Fig 60 (m=4, n=8):
Sectorate double layer grid with ternate
on ternate pattern. See Section 2.2 of

(*). Reference2

L=20; (*) Length of each side (*)
D=2.15; (*) Depth of grid (*)
m=5; (*) Frequency of top layer (*)
n=5; (*) Number of sides (*)
S=L/(2*tan|(180/n));
ET=genid(1,m,2,3,-1,1)[0,0,0; -1,3,0],
[0,0,0; 1,3,0], [-1,3,0; 1,3,01};
EB=genid(1,m-1,2,3,-1,1)[{[0,2,-1; -1,5,-1],
[0,2,-1; 1,5,-1], [-1,5,-1; 1,5,-1]};
EW=genid(1,m,2,3,-1,1){[0,0,0; 0,2,-1],
[-1,3,0; 0,2,-1], [1,3,0; 0,2,-1]};
E=bt(L/(2*m),S/(3* m),D)|(ETHEBH#EW);
Qi=[0,2,-1]; Ri=bt(L/(2*m),S/(3*m),D)|Qi;
Rj=verad(0,0,360/n)|Ri; K1=tig|(Ri#Rj);
K2=rinad(0,0,-L/(2* m),S/m,m)|K1;
Grid=pex|rosad(0,0,n,360/n)|(E#K 2);
use &,vm(2); clear; draw Grid;
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(*) Formian scheme for configurations
similar to Fig 61 (n=5), Fig 62 (n=6)
and Fig 63 (n=7): Sectorate double layer
grid with ternate/hexagonal on ternate/

(*). hexagonal pattern. See Reference 1

L=20; (*) Length of each side of the grid (*)

D=2; (*) Depth of grid (*)

m=8; (*) Freguency of the original ternate

pattern of the top layer, m must
be amultiple of 3minus1 (*)
n=5; (*) Number of sides (*)
g=ric|((m+1)/3);

E=[-2,2,1; 2,2,1]#lam(1,0)[-2,2,1; 0,4,1],
[-4,4,1;, 0,4,1]};

T=genid(1,9,12,6,-6,1)|E#
genid(1,9-1,12,6,-6,1)|(lamid(0,6)|
lam(1,-2)|[-4,4,1; -2,6,1]#ref(2,6)|E);

B=genid(1,9-1,12,6,-6,1)|lamid(0,6)|(-3,3,0;
0,6,0]#genid(1,q,6,6,-6,2)|[-3,3,0; 3,3,0];

W=(genid(1,9,12,6,-6,1)|lam(1,0)|
{[0,4,1; -3,3,0], [-2,2,1; -3,3,0],

[-4,4,1; -3,3,0]} #genid(1,9-1,12,6,-6,1)|
(lam(1,0)[-2,6,1; 0,6,0], [0,8,1; -3,9,01} #
lam(2,6)[[0,4,1; 0,6,0]));

Grid=pex|rosad(0,0,n,360/n) |bt(L/(4* m),
L/(4* m*tan|(180/n)),D)|(T#B#W);

use &,vm(2); clear; draw Grid;

) Cuwrger (cBSL (§pr o s 8 (Bl — - fwwrg
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(*) Formian scheme for configurations
similar to Fig 64 (p=6, g=6) and Fig 65
(p=4, g=2): Compound double layer
grid with binate on binate pattern
(obtained by overlapping two grids).
See Section 1.7 of Reference 1. (*)

L1=16; (*) Length of the base grid

in U1 direction (*)
L2=16; (*) Length of the base grid

in U2 direction (*)
D=2, (*) Depth of grid (*)
m=5; (*) Fregquency of the base grid

in U1 direction (*)
n=5; (*) Freguency of the base grid

in U2 direction (*)
p=6; (*) Shiftin U1 direction,

p must be even (*)
0=6; (*) Shiftin U2 direction,

g must be even (*)
T=rinid(m,n+1,2,2)|[[0,0,1; 2,0,1]#

rinid(m+1,n,2,2)[[0,0,1; 0,2,1];

B=rinid(m-1,n,2,2)|[1,1,0; 3,1,0]#

rinid(m,n-1,2,2)|[1,1,0; 1,3,0];
W=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,0];
G=T#B#W,

G=pex|(G#tranid(p,q)|G);
Grid=bt(L 1/(2*m),L2/(2*n),D)|G;
use & ,vm(2),vt(2),vh(L1/2,-L2/3,3*L 2,

L1/2,L2/2,0, LL/2,L2/2,2);

clear; draw Grid;

£F IS @ and s adl lp e yd Al

(*) Formian scheme for configurations
similar to Fig 66: Barrel vault with binate
pattern. See Section 1.8 of Reference 1. (*)

S=28; (*) Span (*)

H=8; (*) Rise(*)

L=37; (*) Length (*)

m=9; (*) Frequency in U2 direction (*)

n=12; (*) Frequency in U3 direction (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius (*)

E=rinit(m,n+1,1,1)|[1,0,0; 1,1,0]#
rinit(m+1,n,1,1)|[1,0,0; 1,0,1];

F=bc(R,2* A/m,L/n)|E;

Vault=verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(0,2.5*R,-R, 0,0,R, 0,1,R);

clear; draw Vaullt;
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(*) Formian scheme for configurations
similar to Fig 67: Barred vault with lamella
(obnate) pattern. See Section 1.8 of
Reference 1. (*)

S=30; (*) Span (*)

H=8; (*) Rise(*)

L=45; (*)Length(*)

m=7; (*) Frequency in U2 direction (*)

n=8; (*) Frequency in U3 direction (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sinjA); (*) Radius (*)

E=rinit(m,n,2,2)|lamit(1,1)|[1,0,0; 1,1,1]#
rinit(m,2,2,2*n)|[1,0,0; 1,2,0]#
rinit(2,n,2*m,2)|[1,0,0; 1,0,2];

F=bc(R,A/m,L/(2*n))|E;

Vault=verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(0,3*R,-2*R, 0,0,R, 0,1,R);

clear; draw Vault;

FA JS & and sl gly aeyd sl

(*) Formian scheme for configurations
similar to Fig 68: Lamellabarrel vault
with additional ribs.

See Section 1.8 of Reference 1. (*)

S=30; (*) Span (*)

H=8; (*)Rise(*)

L=45; (*) Length (*)

m=7; (*) Frequency in U2 direction (*)

n=8; (*) Frequency in U3 direction (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius (*)

E=rinit(m,n,2,2)|lamit(1,1)|[1,0,0; 1,1,1]#
rinit(m,n+1,2,2)|[1,0,0; 1,2,0]#
rinit(2,n,2*m,2)|[1,0,0; 1,0,2];

F=bc(R,A/m,L/(2*n))|E;

Vault=verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(0,3*R,-2*R, 0,0,R, 0,1,R);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 69: Binate barrel vault
with additional bracings.

See Section 1.8 of Reference 1. (*)

S=28; (*) Span (*)

H=8; (*) Rise(*)

L=32; (*) Length(*)

m=8; (*) Frequency

in U2 direction, m must be even (*)
n=10; (*) Frequency
in U3 direction, n must be even (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius (*)

mm=ric|(m/2); nn=ric|(n/2);

E=rinit(m,n+1,1,1)|[1,0,0; 1,1,0]#
rinit(m+1,n,1,1)|[1,0,0; 1,0,1]#
lamit(mm,nn)|rinit(mm,nn,1,1)|
[1,0,1; 1,1,0];

F=bc(R,2* A/m,L/n)|E;

Vault=verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(0,3*R,-R, 0,0,R, 0,1,R);

clear; draw Vaullt;

Ve US4 and gloadly (gl (e "ol

(*) Formian scheme for configurations
similar to Fig 70: Binate barrel vault
with additional bracings.

See Section 1.8 of Reference 1. (*)

S=28; (*) Span (*)

H=8; (*)Rise(*)

L=32; (*) Length (*)

m=10; (*) Frequency

in U2 direction, m must be even (*)
n=10; (*) Freguency
in U3 direction, n must be even (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius (*)

mm=ric|(m/2); nn=ric|(n/2);

E=lux(rin(3,nn,2)|[1,mm,1])|
(rinit(m,n+1,1,1)|[1,0,0; 1,1,01#
rinit(m+1,n,1,1)|[1,0,0; 1,0,1]#
[amit(mm,nn)|rinit(mm,ric|(nn/2),1,2)|
lam(3,1)[[1,0,1; 1,1,0));

F=bc(R,2* A/m,L/n)|E;

Vault=verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(0,3*R,-R, 0,0,R, 0,1,R);

clear; draw Vault;



- - ) Cuwrger (cBSL (§pr o s 8 (Bl — - fwwrg

VY USGS a duds sloadl (gl e yd "aly

(*) Formian scheme for configurations
similar to Fig 71: Double layer barrel
vault with binate on binate pattern.

See Section 1.8 of Reference 1. (*)

S=20; (*) Span (of top layer) (*)

H=6; (*) Rise (of top layer) (*)

D=15; (*) Depth of the vault (*)

L=24; (*) Length of thevault (*)

m=6; (*) Frequency in U2 direction (*)

n=6; (*) Frequency in U3 direction (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Rt=S/(2*sin|A); (*) Top radius (*)

Rb=Rt-D; (*) Bottom radius (*)

T=rinit(m,n+1,2,2)|[Rt,0,0; Rt,2,0]#
rinit(m+1,n,2,2)|[Rt,0,0; Rt,0,2];

B=rinit(m-1,n,2,2)|[Rb,1,1; Rb,3,1]#
rinit(m,n-1,2,2)|[Rb,1,1; Rb,1,3];

W=rinit(m,n,2,2)[lamit(1,1)|
[Rt,0,0; Rb,1,1];

E=bc(1,A/m,L/(2* n))|(THBH#W);

Vault=verad(0,0,90-A)|E;

use &,vm(2),vt(2),
vh(0,3*Rt,-Rt, 0,0,Rt, 0,1,Rt);

clear; draw Vault;

VY S s s adl gl e ,d Tasb

(*) Formian scheme for configurations
similar to Fig 72: Compound barrel vault.
See Section 1.8 of Reference 1. (*)

S=20; (*) Span (*)

H=7; (*) Rise (*)

L=36; (*) Length (*)

m=6; (*) Frequency in U2 direction (*)

n=8; (*) Frequency in U3 direction (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sinjA); (*) Radius (*)

E=rinit(m,n,2,2)|lamit(1,1)|[1,0,0; 1,1,1]#
rinit(m,n+1,2,2)[1,0,0; 1,2,0]#
rinit(2,n,2*m,2)|[1,0,0; 1,0,2];

F=bc(R,A/m,L/(2*n))|E;

Vault=rin(1,2,S)|verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(S/2,6*R,-3*R, SI2,0,R, S/2,1,R);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 73: Compound barrel vault.
See Section 1.8 of Reference 1. (*)

S=16; (*) Span of each barrd vault (*)

H=4; (*) Rise(*)

L=40; (*) Length (*)

m=6; (*) Frequency

in U2 direction, m must be even (*)
n=10; (*) Frequency
in U3 direction, n must be even (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius (*)

mm=ric|(m/2); nn=ric|(n/2);

E=lux(rin(3,nn,2)|[1,mm,1])|
(rinit(m,n+1,1,1)|[1,0,0; 1,1,01#
rinit(m+1,n,1,1)|[1,0,0; 1,0,1]#
[amit(mm,nn)|rinit(mm,ric|(nn/2),1,2)|
lam(3,1)|[1,0,1; 1,1,0]);

F=bc(R,2* A/m,L/n)|E;

Vault=rin(1,3,5)|verad(0,0,90-A)|F;

use & ,vm(2),vt(2),
vh(S,8*R,-4*R, S,0,R, S.1,R);

clear; draw Vaullt;

VY S 4 s o asli (gly gineyd aoliy

(*) Formian scheme for configurations
similar to Fig 74: Sidebent annular barrel
vault with binate pattern.

See Section 3.4 of Reference 3. (*)

S=24; (*) Span of barrel vault (*)

H=6; (*) Riseof barrel vault (*)

m=20; (*) Frequency in U2 direction (*)

n=10; (*) Frequency in U4 direction (*)

R=60; (*) Radius of annulus (*)

T=60; (*) Central angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=9(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n+1,1,1)[[1,0,1,-n/2;
1,1,1,-n/2]#rinic(2,4,m+1,n,1,1)]|
[1,0,1,-n/2; 1,0,1,1-n/2];

Vault=dep(4)|ba(R,T/m,Q,2* A/n)|E;

use & ,vm(2),vt(2),
vh(R/2,2*R,1.5*R, 0,0,0, 0,0,1);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 75: Sidebent annular barrel
vault with lamella (obnate) pattern.

See Section 3.4 of Reference 3. (*)

S=28; (*) Span of barrel vault (*)

H=8; (*) Riseof barrel vault (*)

m=16; (*) Frequency in U2 direction (*)

n=8; (*) Frequency in U4 direction (*)

R=70; (*) Radius of annulus (*)

T=50; (*) Central angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=8/(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n,2,2)]lam(4,1-n)|lam(2,1)|
[1,0,1,-n; 1,1,1,1-n]#
rinic(2,4,m,2,2,2*n)|
[1,0,1,-n; 1,2,1,-n]#
rinic(2,4,2,n,2*m,2)|
[1,0,1,-n; 1,0,1,2-n];

Vault=dep(4) |ba(R,T/(2*m),Q,A/n)|E;

use & ,vm(2),vt(2),
vh(R,2*R,2*R, 0,0,0, 0,0,1);

clear; draw Vault;

Ve USS  and sl asli (sl (uweyd sl y

(*) Formian scheme for configurations
similar to Fig 76: Sidebent horseshoe
annular barrel vault with binate pattern.
See Section 3.4 of Reference 3. (*)

S=60; (*) Span of barrel vault (*)

H=15; (*) Riseof barrel vault (*)

m=48; (*) Frequency in U2 direction (*)

n=7; (*) Frequency in U4 direction (*)

R=90; (*) Radius of annulus (*)

T=270; (*) Centra angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=8/(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n+1,1,1)|
[1,0,1,-n/2; 1,1,1,-n/2)#
rinic(2,4,m+1,n,1,1)|
[1,0,1,-n/2; 1,0,1,1-n/2];

Vault=dep(4)|ba(R,T/m,Q,2* A/n)|E;

use & ,vm(2),vt(2),
vh(2*R,2*R,4*R, 0,0,0, 0,0,1);

clear; draw Vault;

YV USS a and sl asli (sl (guweyd "ol yy
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(*) Formian scheme for configurations
similar to Fig 77: Sidebent annular ring
barrel vault with lamella (obnate) pattern.
See Section 3.4 of Reference 3. (*)

S=50; (*) Span of barrel vault (*)

H=15; (*) Riseof barrel vault (*)

m=30; (*) Frequency in U2 direction (*)

n=5; (*) Frequency in U4 direction (*)

R=80; (*) Radius of annulus (*)

T=360; (*) Central angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=9(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n,2,2)|lam(4,1-n)|lam(2,1)|
[1,0,1,-n; 1,1,1,1-n)#
rinic(2,4,m,2,2,2* n)|
[1,0,,-n; 1,2,1,-n];

Vault=dep(4)|ba(R,T/(2* m),Q,A/n)|E;

use & ,vm(2),vt(2),
vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 78: Outbent annular
barrel vault with lamella (obnate) pattern
and additional ribs.

See Section 3.4 of Reference 3. (*)

S=48; (*) Span of barrel vault (*)

H=10; (*) Riseof barrel vault (*)

m=12; (*) Frequency in U2 direction (*)

n=5; (*) Frequency in U4 direction (*)

R=50; (*) Radius of annulus (*)

T=90; (*) Centra angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=9(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n,2,2)|lam(4,1-n)|lam(2,1)|
[1,0,1,-n; 1,1,1,1-n)#
rinic(2,4,m,2,2,2* n)|
[1,0,1,-n; 1,2,1,-n]#
rinic(2,4,m+1,n,2,2)|
[1,0,1,-n; 1,0,1,2-n];

E=tran(4,n*90/A)|E;

Vault=dep(4)|ba(R,T/(2* m),Q,A/n)|E;

use & ,vm(2),vt(2),
vh(5*R,10*R,5*R, 0,0,0, 1,1,0);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 79: Compound outbent
annular barrel vault with lamella pattern.
See Section 3.5 of Reference 3. (*)

S=48; (*) Span of barrel vault (*)

H=12; (*) Riseof barrel vault (*)

m=10; (*) Frequency in U2 direction (*)

n=5; (*) Frequency in U4 direction (*)

R=50; (*) Radiusof annulus (*)

T=90; (*) Central angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=9/(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n,2,2)]lam(4,1-n)|lam(2,1)|
[1,0,1,-n; 1,1,1,1-n]#
rinic(2,4,m,2,2,2*n)|[1,0,1,-n; 1,2,1,-n]#
rinic(2,4,2,n,2*m,2)|[1,0,1,-n; 1,0,1,2-n];

E=tran(4,n*90/A)|E;

B=dep(4)|ba(R, T/(2*m),Q,A/N)|E;

Vault=rin(3,3,9)|B;

use & ,vm(2),vt(2),
vh(5*R,10*R,5*R, 0,0,0, 1,1,0);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 80: Inbent annular barrel
vault with binate pattern.

See Section 3.4 of Reference 3. (*)

S=40; (*) Span of barrel vault (*)

H=8; (*) Riseof barrel vault (*)

m=16; (*) Frequency in U2 direction (*)

n=7; (*) Frequency in U4 direction (*)

R=100; (*) Radius of annulus (*)

T=90; (*) Central angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=5/(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n+1,1,1)|
[1,0,1,-n/2; 1,1,1,-n/2)#
rinic(2,4,m+1,n,1,1)|
[1,0,1,-n/2; 1,0,1,1-n/2];

F=tran(4,-n*90/(2* A))|E;

Vault=dep(4) |ba(R,T/m,Q,2* A/n)|F;

use & ,vm(2),vt(2),
vh(1.5*R,1.5*R,R, 0,0,0, 0,0,1);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 81: Compound inbent
annular barrel vault with binate pattern.
See Section 3.5 of Reference 3. (*)

S=40;  (*) Span of barrel vault (*)

H=8; (*) Riseof barrel vault (*)

m=16; (*) Frequency in U2 direction (*)

n=7, (*) Frequency in U4 direction (*)

R=100; (*) Radius of annulus (*)

T=90; (*) Central angle

containing the barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=9(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n+1,1,1)|
[1,0,1,-n/2; 1,1,1,-n/2]#
rinic(2,4,m+1,n,1,1)|
[1,0,1,-n/2; 1,0,1,1-n/2];

F=tran(4,-n*90/(2* A))|E;

G=dep(4)|ba(R,T/m,Q,2* A/n)|F;

Vault=rin(3,3,9)|G;

use & ,vm(2),vt(2),
vh(6*R,6*R,8*R, 0,0,0, 0,0,1);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 82: Double layer inbent
annular barrel vault with binate on
binate pattern. See Section 3.4 of
Reference 3. (*)

S=45; (*) Span of top layer (*)

H=6; (*) Riseof top layer (*)

D=2; (*) Depth of barrel vault (*)

m=8; (*) Top layer frequency along U2 (*)

n=5; (*) Top layer frequency along U4 (*)

R=100; (*) Radius of annulus (*)

TT=70; (*) Central angle containing the

top layer of barrel vault (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Qt=5/(2*sin|A); (*) Radius of top

layer cross-section of annulus (*)

Qb=Qt-D;

T=rinic(2,4,m,n+1,2,2)]|
[1,0,Qt,-n; 1,2,Qt,-n]#
rinic(2,4,m+1,n,2,2)|
[1,0,Qt,-n; 1,0,Qt,2-n];

B=rinic(2,4,m-1,n,2,2)|
[1,1,Qb,1-n; 1,3,Qb,1-n]#
rinic(2,4,m,n-1,2,2)|
[1,1,Qb,1-n; 1,1,Qb,3-n];

W-=rinic(2,4,m,n,2,2)|lamic(2,4,1,1-n)|
[1,0,Qt,-n; 1,1,Qb,1-n];

E=tran(4,-2* n*90/(2* A)) |(T#B#W);

Vault=dep(4)|ba(R, TT/(2* m),1,A/n)|E;

use & ,vm(2),vt(2),
vh(2*R,1.5*R,R, 0,0,0, 0,0,1);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 83 (R1=16, R2=10) and
Fig 84 (R1=10, R2=15): Parabolic barrel
vault. See Section 2.3 of Reference 2. (*)
R1=16; (*) Radiusat the ends (*)
R2=10; (*) Radiusat the middle (*)
L=36; (*) Length of barrel vault (*)
P=60; (*) Sweep angle (*)
m=12; (*) Frequency in U2 direction (*)
n=20; (*) Frequency in U3 direction (*)
a=4*(R1-R2)/L"2; b=-a*L;
c=R1; d=L/n;
E=rin(2,m,1)|lib(i=0,n)|
[a (d*i)"2+b*d*i+c,0,i;
ar (d*i) 2+b*d*i+c,1,i|#
rin(2,m+1,2)|lib(i=0,n-1)|
[a (d*i)"2+b*d*i+c,0,i;
ar (d* (i+1)) 2+b*d* (i+1)+c,0,i+1];
Vault=verad(0,0,90-P)|bc(1,2* P/m,d)|E;
use &, vm(2),vt(2),
vh(L,3*L,-L,0,0,L, 0,1,L);
clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 85 (R1=16, R2=12) and
Fig 86 (R1=12, R2=16):

Hyperboloidal barrel vault.

See Section 3.3.2 of Reference 3. (*)
R1=16; (*) Radiusat the ends (*)
R2=11; (*) Radiusat the middie (*)
L=36; (*) Length of barrel vault (*)
A=60; (*) Sweep angle (*)
m=4; (*) Circumferential semifrequency (*)
n=6; (*) Longitudinal semifrequency (*)
P=(R1"2-R2"2)/(L/2)"2; (*) Pitch (*)
E=pex|lamit(0,0)|rinit(m,n,1,1)]|

(rosat(0.5,0.5)[[1,0,0; 1,1,0]#

[1,0,1; 1,1,0]);
F=bh(R2,A/m,L/(2*n),P)|E;
Vault=verad(0,0)|F;
use &, vm(2),vt(2),

vh(L,3*L,-L, 0,0,L, 0,1,L);
clear; draw Vaullt;
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(*) Formian scheme for configurations
similar to Fig 87 (C=3, parabolic) and
Fig 88 (C=4, Wedge-shaped): Pellevated
honeycomb grid.

See References 4, 5 and 6. (*)

S=20;  (*) Span (*)

L=24; (*) Length (*)

H=7, (*) Rise(*)

m=6; (*) Circuferential frequency,

number of hexagons in the second row (*)
n=7, (*) Longitudinal frequency,
number of hexagons along the sides (*)

C=3; (*) Pdlevation code (*)

E=rinid(m,n,6,2)|lamid(2,2)|[1,1,0; 0,2,0]#
rinid(m,n+1,6,2)|[1,1,0; 3,1,0]#
rin(1,m-1,6)|lamid(5,n+1)|[4,0,0; 3,1,0]#
rinid(m-1,n+2,6,2)|[4,0,0; 6,0,0];

Grid=bb(S/(6* m-2),L/(2* (n+1)))|E;

Vault=bapel(C,5/2,0,5/2,1,S,H)|Grid;

use & vm(2),vt(2),vh(L/2,-2*L,3*L,
S/2,L/12,0, S/2,L/2,1);

clear; draw Vault;
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(*) Formian scheme for configurations
similar to Fig 89 (C=3, parabolic) and
Fig 90 (C=4, Wedge-shaped): Pellevated
trussed lamella double layer barrel vault.
See References 4, 5 and 6. (*)

S=20;  (*) Span(*)

L=20; (*) Length (*)

D=2; (*) Depth of grid (*)

H=6; (*) Rise(*)

m=4;  (*) Circuferential frequency (*)

n=4; (*) Longitudinal frequency (*)
=3; (*) Pelevation code (*)

T=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,1]#
rinid(m,2,2,2*n)|[0,0,1; 2,0,1]#
rinid(2,n,2*m,2)|[0,0,1; 0,2,1];

B=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,2,2,2*n)|[0,0,0; 2,0,01#
rinid(2,n,2*m,2)|[0,0,0; 0,2,0];

E=lam(3,0.5)[{[0,0,0; 0.5,0.5,0.5],
[0.5,05,0.5; 1,1,0]} #

{[0,0,1; 0,0,0], [1,1,1; 1,1,0};

F=lamis(1,0.5)|[0,0,0; 1,0,0.5]#
lam(1,1)|[0,0,0; 0,0,1];

W=pex|(rinid(m,n,2,2)[lamid(1,1)|E#
rinid(m,2,2,2* n)|F#rinid(2,n,2* m,2)|
verad(0,0)|F);

Grid=bt(S/(2* m),L/(2* n),D)|(T#B#W);

Vault=bapel(C,5/2,0,52,1,S,H)|Grid;

use & ,vm(2),vt(2),vh(L/2,-2*L ,4*L,
S/2,L/2,0, SI2,L/2,1);

clear; draw Vault;

Y S 4 s sl (gly gimeyd “aoliyy

(*) Formian scheme for configurations
similar to Fig 91: Ribbed dome.
See Section 1.9 of Reference 1. (*)
S=36;  (*) Span (*)
H=6; (*) Rise(*)
m=24; (*) Frequency of
elementson aring (*)
n=9; (*) Frequency of elementson arib (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Radius (*)
E=rinit(m,n-1,1,1)[{[1,0,1; 1,1,1],
[1,0,1; 1,0,2]} #rin(2,m,1)[{[1,0,0; 1,0,1],
[1,0,n; 1,1,n]};
Dome=bs(R,360/m,A/n)|E;
use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 92: Trimmed ribbed dome.
See Section 1.9 of Reference 1. (*)

S=36; (*) Span (*)

H=6; (*) Rise(*)

m=24; (*) Frequency of elements

on aring, must be even (*)
n=9; (*) Frequency of elementson arib (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius(*) p=ric|(m/2);

E=rinit(m,n-1,1,1)[{[1,0,1; 1,1,1],

[1,0,1; 1,0,2]}#rin(2,m,1)[{[1,0,0; 1,0,1],
[1,0,n; 1,1,n]};

E=lux(rin(2,p,2)|[1,0,1])|E#
rin(2,p,2)|[1,1,1; 1,3,1];

Dome=bs(R,360/m,A/n)|E;

use & vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 93: Schwedler dome.
See Section 1.9 of Reference 1. (*)
S=36; (*) Span(*)
H=6; (*) Rise(*)
m=16; (*) Frequency of
elementson aring (*)
n=8; (*) Freguency of elementson arib (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Radius (*)
E=rinit(m,n-1,1,1){[1,0,1; 1,1,1],
[1,0,1; 1,0,2],[1,0,1; 1,1,2]} #rin(2,m,1)|
{[1,0,0; 1,0,1], [1,0,n; 1,1,n]};
Dome=bs(R,360/m,A/n)|E;
use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 94: Trimmed Schwedler

(*). dome. See Section 1.9 of Reference 1
S=36; (*) Span(*)
H=6; (*) Rise(*)
m=16; (*) Frequency of
elements on aring, must be even (*)
n=8; (*) Freguency of elementson arib (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=5/(2*sin|A); (*) Radius(*) p=ric|(m/2);
E=rinit(m,n-1,1,1)[{[1,0,1; 1,1,1],
[1,0,1; 1,0,2]} #rin(2,m,1)[{[1,0,0; 1,0,1],
[1,0,n; 1,1,n]};
E=lux(rin(2,p+1,2)|[1,0,1])|E#rin(2,p,2)|
[1,1,1; 1,3,1];
E=E#in(2,p,2)[1,1.1; 1,3,2]#
rinit(m,n-2,1,1)|[1,0,2; 1,1,3];
Dome=bs(R,360/m,A/n)|E;
use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 95: Schwedler dome.
See Section 1.9 of Reference 1. (*)
S=36; (*) Span(*)
H=6;  (*) Rise(*)
m=16; (*) Frequency of
elements on aring, must be even (*)
n=7; (*) Frequency of dlementson arib (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sinjA); (*) Radius (*)
E=rinit(m,n,1,1){[1,0,1; 1,1,1],
[1,0,1; 1,0,2]}#rin(2,m,1)[{[1,0,0; 1,0,1],
[1,0,n+1; 1,1,n+1]}#
rinit(ric|(m/2),n,2,1)|lam(2,1)|[1,0,1; 1,1,2];
Dome=bs(R,360/m,A/(n+1))|E;
use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations

similar to Fig 96: Schwedler dome.

See Section 1.9 of Reference 1. (*)
S=36; (*) Span(*)
H=6; (*) Rise(*)
m=18; (*) Frequency of

elements on aring, must be even (*)
n=9; (*) Frequency of
elements on arib, must be odd (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Radius (*)
E=rinit(m,n-1,1,1){[1,0,1; 1,1,1],

[1,0,1; 1,0,2]} #rin(2,m,1)[{[1,0,0; 1,0,1],

[1,0,n; 1,1,n]}#rinit(ric)(m/2) tic|(n/2),2,2)|

lamit(1,2)|[1,1,1; 1,2,2];
Dome=bs(R,360/m,A/n)|E;
use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 97: Schwedler dome.
See Section 1.9 of Reference 1. (*)
S=36; (*) Span (*)
H=6; (*) Rise(*)
m=18; (*) Frequency of
elements on aring, must be even (*)
n=8; (*) Frequency of
elements on arib, must be even (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Radius (*)
E=rinit(m,n-1,1,1)|{[1,0,1; 1,1,1],
[1,0,1; 1,0,2]} #rin(2,m,1){[1,0,0; 1,0,1],
[1,0,n; 1,1,n]} #rinit(ric|(m/2),ric|(n/2),2,2)]
{[11,1;1,2,2],[1,1,2; 1,2 1]} #
rinit(ricl(m/2),ric|(n/2)-1,2,2)|
{[1,2,2; 1,3,3],[1,2,3; 1,3,2]};
Dome=bs(R,360/m,A/n)|E;
use & vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 98: Double layer ribbed
canopy dome.

See Section 1.9 of Reference 1. (*)

S=60; (*) Span of top layer (*)

P=25; (*) Gap diameter (*)

D=2,  (*) Depth (*)

A=40; (*) Sweep angle (*)

m=24; (*) Frequency of

eementson aring (*)
n=3; (*) Frequency of dementson arib (*)

R=S/(2*sin|A); (*) Topradius (*)

Rb=R-D; (*) Bottom radius (*)

G=asin|(P/(2*R));  (*) Gap angle (*)

i=(A-G)/(2*n); (*) increment (*)

T=rinit(m,n+1,2,2*1)|[R,0,G; R,2,G]#
rinit(m,n,2,2*i)|[R,0,G; R,0,G+2*i];

B=rinit(m,n,2,2*1)|[Rb,1,G+i; Rb,3,G+i]#
rinit(m,n-1,2,2*i)|[Rb,1,G+i; Rb,1,G+3*i];

W=rinit(m,n,2,2*1)|lamit(1,G+i)|
[R,0,G; Rb,1,G+i];

Dome=bs(1,360/(2* m),1)|(T#B#W);

use & ,vm(2),vt(2),vh(R,R,4*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 99: Lamelladome.
See Section 1.9 of Reference 1. (*)
S=36; (*) Span(*)
H=5; (*) Rise(*)
m=16; (*) Frequency of
rhombuses in U2 direction (*)
n=5; (*) Freguency of
rhombuses in U3 direction (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Radius (*)
E=rinit(m,n,2,2)|lamit(0,1)|[1,0,0; 1,1,1];
Dome=pex|bs(R,360/(2* m),A/n)|E;
use & ,vm(2),vt(2),vh(R,R,4*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 100: Lamelladome.
See Section 1.9 of Reference 1. (*)
S=36; (*) Span(*)
H=5;  (*) Rise(*)
m=16; (*) Frequency of
rhombuses in U2 direction (*)
n=5; (*) Frequency of
rhombuses in U3 direction (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Radius (*)
E=pex|rinit(m,n,2,2)|(lamit(0,1)|
[1,0,0; 1,1,1]#1,1,1; 1,-1,1]);
Dome=bs(R,360/(2* m),A/n)|E;
use & ,vm(2),vt(2),vh(R,R,4*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 101: Trimmed lamella dome.
See Section 1.9 of Reference 1. (*)

S=36; (*) Span (*)

H=4;, (*) Rise(*)

m=24; (*) Frequency of rhombuses

in U2 direction, m must be even (*)
n=6; (*) Freguency of rhombuses
in U3 direction, n must be larger than 3 (*)
p=ric|(m/2);

A=2*atan|(2*H/S); (*) Sweep angle (*)

R=S/(2*sin|A); (*) Radius (*)

E=rinit(m, n-3,2,2)lamit(0,7)|[1,0,6; 1,1,7];

F=rinit(p,3,4,2)]lamit(0,1)|[1,0,0; 1,2,1];

G=E#F#rinit(m,2,2,2*(n-3))[[1,0,6; 1,2,6]#
rin(2,p,4)|[1,2,6; 1,2,5];

Dome=pex|bs(R,360/(2* m),A/n)|G;

use & vm(2),vt(2),vh(R,R,4*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 102 (f=1.2) and
Fig 103 (f=1.4): Ovate dome.
See Section 1.9 of Reference 1. (*)
S=36; (*) Span(*)
H=8; (*)Rise(*)
f=1.2; (*) Factor for
scaling of half the dome (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sinjA); (*) Radius (*)
El=rin(2,3,4)[{[1,0,0; 1,0,1],[1,0,1; 1,4,1],
[1,0,1;1,0,2],[1,0,1; 1,2,2],
[1,2,2; 1,4,1]}#rin(2,6,2)[{[1,0,2; 1,2,2],
[1,0,2; 1,0,3],[1,0,2; 1,2,3]} #
rin(2,6,2)K[1,0,3; 1,2,3], [1,0,3; 1,0,4],
[1,0,3; 1,1,4],[1,1,4; 1,2,3]};
E2=rinit(12,3,1,1)[{[1,0,4; 1,1,4],
[1,0,4;1,0,5],[1,04; 1,1,5]};
E3=E1#E2#rin(2,12,1)[[1,0,7; 1,1,7];
E4=bs(R,360/24,A/7)|E3;
Dome=E4#bb(1,f)|refid (0,0)|E4;
use & ,vm(2),vt(2),vh(R,0,3*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 104: Diamatic dome.
See Section 2.5 of Reference 2. (*)

R=36; (*) Radius of circumsphere (*)

A=40; (*) Sweep angle (*)

m=7; (*) Frequency (*)

n=6; (*) Number of sectors (*)

E=genit(1,m,1,1,0,2)K[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=bd(R,360/n,A/m)|E;

Dome=pex|rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 105: Diamatic dome.
See Section 2.5 of Reference 2. (*)

R=36; (*) Radius of circumsphere (*)

A=45;  (*) Sweep angle (*)

m=8;  (*) Frequency (*)

n=7, (*) Number of sectors (*)

E=genit(1,m,3,3,0,1)[{[1,0,0; 1,1,2],
[1,1,2;1,0,3],[1,1,2; 1,3,3]};

F=bd(R,360/n,A/(3*m))|E;

Dome=rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 106: Diamatic dome.
See Section 2.5 of Reference 2. (*)

R=36; (*) Radius of circumsphere (*)

A=45;  (*) Sweep angle (*)

m=7;  (*) Frequency (*)

n=7, (*) Number of sectors (*)

E=genit(1,m,3,3,0,1)[{[1,2,4; 1,1,2],
[1,2,4; 1,1,5], [1,2,4; 1,4,5]} #
rin(3,m+1,3)|[1,1,2; 1,-1,2];

F=bd(R,360/n,A/(3*m))|E;

Dome=rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 107: Diamatic dome.
See Section 2.5 of Reference 2. (*)

R=36; (*) Radius of circumsphere (*)

A=40;  (*) Sweep angle (*)

m=9;  (*) Frequency (*)

n=6; (*) Number of sectors (*)

E=genit(1,m,1,1,0,1)[{[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

Hole={[1,2,4],[1,2,7], [1,5,7]};

F=bd(R,360/n,A/m)|lux(Hole)|E;

Dome=pex|rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 108: Diamatic dome.
See Section 2.5 of Reference 2. (*)
R=36; (*) Radius of circumsphere (*)
A=45;  (*) Sweep angle (*)
m=8;  (*) Frequency (*)
n=7, (*) Number of sectors (*)
E=genit(1,m,3,3,0,1)[{[1,0,0; 1,1,2],
[1,1,2;1,0,3],[1,1,2; 1,3,3]};
Hole=rin(2,5,3)|[1,6,24]#rin(2,2,3)|[1,9,21]#
{[1,20,20], [1,7,23], [1,16,23]};
F=bd(R,360/n,A/(3* m))[lux(Hole)|E;
Dome=rosad(0,0,n,360/n)|F;
use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);
clear; draw Dome;

(*) Formian scheme for configurations
similar to Fig 109 (f1=1.15, f2=0.85) and
Fig 110 (f1=1.35, f2=1.05):

Ovate diamatic dome.
See Section 2.5 of Reference 2. (*)

R=36; (*) Initial radius of circumsphere (*)

A=50; (*) Sweep angle (*)

m=8; (*) Frequency (*)

f1=1.15; (*) Scalefactor for 1st half (*)

f2=0.85; (*) Scalefactor for 2nd half (*)

n1=4; (*) Number of sectorsin 1st half (*)
n2=3; (*) Number of sectorsin 1st half (*)

E=genit(1,m,3,3,0,1)K[1,0,0; 1,1,2],
[1,1,2;1,0,3],[1,1,2; 1,3,3]};

E1=bd(R,180/n1,A/(3* m))|E;

E2=bd(R,180/n2,A/(3* m))|E;

Dome=dil(2,f1)|rosad(0,0,n1,180/n1)|E1#
dil(2,f2)|ref(2,0)|rosad(0,0,n2,180/n2)|E2;

use & ,vm(2),vt(2),vh(R,0,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 111: Double layer diamatic
dome. See Section 2.5 of Reference 2. (*)

R=36; (*) Radius of top circumsphere (*)

Rb=34.5; (*) Radius of

bottom circumsphere (*)

A=45;  (*) Sweep angle (*)

m=3; (*) Frequency of top layer (*)

n=6; (*) Number of sectors (*)

T=genit(1,m,3,3,0,)[{ [R,0,0; R,0,3],
[R,0,0; R,3,3], [R,0,3; R,3,3]};

B=genit(1,m-1,3,3,0,1){[Rb,2,4; Rb,1,2],
[Rb,2,4; Rb,1,5], [Rb,2,4; Rb,4,5]} #
rin(3,m,3)|[Rb,1,2; Rb,-1,2];

W=genit(1,m,3,3,0,1)[Rb,1,2; R,0,0],
[Rb,1,2; R,0,3], [Rb,1,2; R,3,3]} #
genit(1,m-1,3,3,0,1){ [Rb,2,4; R,3,6],
[Rb,2,4; R,0,3], [Rb,2,4; R,3,3]};

F=bd(1,360/n,A/(3* m))|(T#B#W);

Dome=pex|rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 112: Scallop dome.
See Reference 12. (*)
R=36; (*) Radius of circumsphere (*)
A=45;  (*) Sweep angle (*)
m=8;  (*) Frequency (*)
n=6; (*) Number of sectors (*)
=1, (*) Code(*)
D=9; (*) Amplitude (*)
P=0; (*) Prominence (*)
nn=360/n;
E=genit(1,m,1,1,0,1)[{[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};
F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;
Dome=pex|rosad(0,0,n,nn)|F;
use & ,vm(2),vt(2),vh(R,R,2*R, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 113: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=T70;  (*) Sweep angle (*)

m=7;  (*) Frequency (*)

n=8g; (*) Number of sectors (*)

Cc=1; (*) Code (*)

D=15; (*) Amplitude (*)

P=0; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,1){[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 114: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=T70;  (*) Sweep angle (*)

m=8;  (*) Frequency (*)

n=5; (*) Number of sectors (*)

Cc=1; (*) Code (*)

D=8; (*) Amplitude (*)

P=15; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,1)[{[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;



SLa5 clboojlu a0l g/ de-c)-o

WO S & apd (gloadls (gl (e )8 "ol

(*) Formian scheme for configurations
similar to Fig 115: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=32;  (*) Sweep angle (*)

m=7;  (*) Frequency (*)

n=12; (*) Number of sectors (*)

C=1; (*) Code (*)

D=4, (*) Amplitude (*)

P=0; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,1)[{[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & ,vm(2),vt(2),vh(R,R,2*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 116: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=45;  (*) Sweep angle (*)

m=8;  (*) Frequency (*)

n=6; (*) Number of sectors (*)

C=2; (*) Code (*)

D=10; (*) Amplitude (*)

P=0; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,1)[{[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & ,vm(2),vt(2),vh(R,R,2*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 117: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=60; (*) Sweep angle (*)

m=7; (*) Frequency (*)

n=8§; (*) Number of sectors (*)

C=2; (*) Code (*)

D=6; (*) Amplitude (*)

P=0; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,21)K[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & ,vm(2),vt(2),vh(R,R,2*R, 0,0,0, 0,0,1);

clear; draw Dome;

(*) Formian scheme for configurations
similar to Fig 118: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=45; (*) Sweep angle (*)

m=11;  (*) Frequency (*)

n=3; (*) Number of sectors (*)

C=2; (*) Code (*)

D=5; (*) Amplitude (*)

P=20; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,21)K[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,1; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 119: Scallop dome.
See Reference 12. (*)

R=36; (*) Radius of circumsphere (*)

A=70; (*) Sweep angle (*)

m=10;  (*) Frequency (*)

n=2; (*) Number of sectors (*)

C=2; (*) Code (*)

D=§; (*) Amplitude (*)

P=30; (*) Prominence (*)

nn=360/n;

E=genit(1,m,1,1,0,1)[1,0,0; 1,0,1],
[1,0,0; 1,1,1],[1,0,3; 1,1,1]};

F=sbd(C,nn,[R,m,D,P],1,nn,A/m)|E;

Dome=pex|rosad(0,0,n,nn)|F;

use & vm(2),vt(2),vh(R,R,4*R, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 120: Onion dome.
See Section 3.4 of Reference 3. (*)
R=10; (*) First radius (*)
Q=50; (*) Second radius (*)
B=40; (*) Base angle (*)
m=24; (*) Number of rhombi along U2 (*)
n=8; (*) Number of rhombi along U3 (*)
V=1; (*) Vertica scalefactor (*)
A=acos|(R/Q)+B;  (*) Sweep angle (*)
P=asin|(R/Q); (*) Position angle (*)
E=rinic(2,4,m,n,2,-2)|lamic(2,4,1,-1)|
[1,1,1,0; 1,0,1,-1]#rin(2,m,2)|
[1,1,1,-2*n; 1,3,1,-2*n];
F=tran(4,-2*n*P/A)|E;
G=pex|dep(4)|ba(R,360/(2* m),Q,A/(2* n))|F;
Dome=dil(3,V)|G;
use & ,vm(2),vt(2),
vh(0,100000* Q,Q, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 121: Onion dome.
See Section 3.4 of Reference 3. (*)
R=10; (*) Firstradius (*)
Q=50; (*) Second radius (*)
B=20; (*) Base angle (*)
m=18; (*) Number of rhombi along U2 (*)
n=8;  (*) Number of rhombi along U3 (*)
V=25; (*) Vertical scalefactor (*)
A=acos(RIQ)+B;  (*) Sweep angle (*)
P=asin|(R/Q); (*) Position angle (*)
E=rinic(2,4,m,n,2,-2)|lamic(2,4,1,-1)|
[1,1,1,0; 1,0,1,-1]#rin(2,m,2)|
[1,1,1,-2*n; 1,3,1,-2*n];
F=tran(4,-2*n*P/A)|E;
G=pex|dep(4)|ba(R,360/(2* m),Q,A/(2* n))|F;
Dome=dil(3,V)|G;
use & ,vm(2),vt(2),
vh(0,100000* Q,Q, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 122: Onion dome.
See Section 3.4 of Reference 3. (*)
R=10; (*) Firstradius (*)
Q=65; (*) Second radius (*)
B=60; (*)Baseangle(*)
m=20; (*) Number of rhombi along U2 (*)
n=8;  (*) Number of rhombi along U3 (*)
V=25; (*) Vertical scalefactor (*)
A=acos(RIQ)+B;  (*) Sweep angle (*)
P=asin|(R/Q); (*) Position angle (*)
E=rinic(2,4,m,n,2,-2)|lamic(2,4,1,-1)|
[1,1,1,0; 1,0,1,-1]#in(2,m,2)|
[1,1,1,-2*n; 1,3,1,-2*n];
F=tran(4,-2*n*P/A)|E;
G=pex|dep(4)|ba(R,360/(2* m),Q,A/(2* n))|F;
Dome=dil(3,V)|G;
use & ,vm(2),vt(2),
vh(0,100000* Q,Q, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 123: Onion dome.
See Section 3.4 of Reference 3. (*)
R=10; (*) Firstradius (*)
Q=50; (*) Second radius (*)
B=40; (*)Baseangle(*)
m=24; (*) Number of rhombi along U2 (*)
n=8;  (*) Number of rhombi along U3 (*)
V=0.5; (*) Vertical scalefactor (*)
A=acos|(RIQ)+B;  (*) Sweep angle (*)
P=asin|(R/Q); (*) Position angle (*)
E=rinic(2,4,m,n,2,-2)|lamic(2,4,1,-1)|
[1,1,1,0; 1,0,1,-1]#in(2,m,2)|
[1,1,1,-2*n; 1,3,1,-2*n];
F=tran(4,-2*n*P/A)|E;
G=pex|dep(4)|ba(R,360/(2* m),Q,A/(2* n))|F;
Dome=dil(3,V)|G;
use & ,vm(2),vt(2),
vh(0,100000* Q,Q, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 124: Upcurved mallow
dome. See Section 3.2 of Reference 3. (*)

L=40; (*) Span of dome (*)

C=20; (*) Central height (*)

P=0.04; (*) Pitch (*)

T=-1, (*) Curving style coefficient (*)

m=7; (*) Frequency (*)

n=7, (*) Number of sectors (*)

B=360/(2*n);

D=sgrt|(cogB"2* L* L/4+C*C);

(*) D must belager than C (*)
A=acog|(C/D); S=D/m;
W=D*sin|A*tan|B; K=W/m;
El=genid(1,m,2,S,-1,1)[{[0,0,0; -1,5,0],

[0,0,0; 1,5,0], [-1,5,0; 1,5,0]};

E2=verat(0,0,A-90)|EL;

E3=dil(1,K)|E2;

E4=verad(0,0,T*45)|E3;

F=bhp(1,1,1,P)|E4;

Dome=pex|rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),
vh(L,L,1.3*L, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 125: Upcurved mallow
dome. See Section 3.2 of Reference 3. (*)

L=40; (*) Span of dome (*)

C=6; (*) Central height (*)

P=0.04; (*) Pitch (*)

T=-1; (*) Curving style coefficient (*)

m=9; (*) Frequency (*)

n=3; (*) Number of sectors (*)

B=360/(2*n);

D=sqrt|(cos|B*2* L*L/4+C* C);

(*) D must be lager than C (*)
A=acos|(C/D); S=D/m;
W=D*sin|A*tan|B; K=W/m,;
El=genid(1,m,2,S-1,1){[0,0,0; -1,S,0],

[0,0,0; 1,5,0], [-1,S,0; 1,S,01};

E2=verat(0,0,A-90)|EL;

E3=dil(1,K)|E2;

E4=verad(0,0,T*45)|E3;

F=bhp(1,1,1,P)|E4;

Dome=pex|rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),vh(L,L,2*L, 0,0,0, 0,0,1);

clear; draw Dome;

WO USS & and gloadls (sl med ol

(*) Formian scheme for configurations
similar to Fig 126: Upcurved mallow
dome. See Section 3.2 of Reference 3. (*)

L=36; (*) Span of dome (*)

C=20; (*) Centra height (*)

P=0.05; (*) Pitch (*)

T=-1; (*) Curving style coefficient (*)

m=7; (*) Frequency (*)

n=10; (*) Number of sectors (*)

B=360/(2*n);

D=sqrt|(cos|B 2* L*L/4+C* C);

(*) D must be lager than C (*)
A=acos|(C/D); S=D/m;
W=D*sin|A*tan|B; K=W/m;
El=genid(1,m,2,S-1,1){[0,0,0; -1,5,0],

[0,0,0; 1,5,0], [-1,S,0; 1,S5,01};

E2=verat(0,0,A-90)|EL;

E3=dil(1,K)|E2;

E4=verad(0,0,T*45)|E3;

F=bhp(1,1,1,P)|E4;

Dome=pex|rosad(0,0,n,360/n)|F;

use & ,vm(2),vt(2),
vh(L,L,1.7*L, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 127: Downcurved mallow
dome. See Section 3.2 of Reference 3. (*)

L=36; (*) Span of dome (*)

C=15; (*) Centra height (*)

P=0.03; (*) Pitch (*)

T=1; (*) Curving style coefficient (*)
m=7, (*) Frequency (*)
n=8§; (*) Number of sectors (*)

B=360/(2*n);
D=sgrt|(cos|B"2*L*L/4+C*C);

(*) D must belager than C (*)
A=acog|(C/D); S=D/m;
W=D*sin|A*tan|B; K=W/m;
El=genid(1,m,2,S-1,1){[0,0,0; -1,S,0],

[0,0,0; 1,501, [-1,5,0; 1,S,0]};
E2=verat(0,0,A-90)|EL;
E3=dil(1,K)|E2;
E4=verad(0,0,T*45)|E3;
F=bhp(1,1,1,P)|E4;
Dome=pex|rosad(0,0,n,360/n)|F;
use & vm(2),vt(2),vh(L,L,2*L, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 128 (n=4) and Fig 129 (n=3):
Downcurved mallow dome.

See Section 3.2 of Reference 3. (*)
L=36; (*) Span of dome (*)
C=45; (*) Centra height (*)
P=0.03; (*) Pitch (*)

T=1; (*) Curving style coefficient (*)
m=8; (*) Frequency (*)
n=4; (*) Number of sectors (*)

B=360/(2*n);
D=sgrt|(cos|B"2*L*L/4+C*C);

(*) D must belager than C (*)
A=acog|(C/D); S=D/m;
W=D*sin|A*tan|B; K=W/m;
El=genid(1,m,2,S-1,1){[0,0,0; -1,S,0],

[0,0,0; 1,501, [-1,5,0; 1,S,0]};
E2=verat(0,0,A-90)|EL;
E3=dil(1,K)|E2;
E4=verad(0,0,T*45)|E3;
F=bhp(1,1,1,P)|E4;
Dome=pex|rosad(0,0,n,360/n)|F;
use & ,vm(2),vt(2),

vh(L,3*L,6*L, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 130: Pellevated dome
(spherical) with binate pattern.

See References 4, 5 and 6. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=12; (*) Frequency in U1 direction (*)

n=12; (*) Frequency in U2 direction (*)

S=art|(L1N2+L.212);

(*) Span of pellevant (*)

R=0.3*S; (*) Rise of pellevant (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,01#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0];

Grid=bb(L1/m,L2/n)|E;

Dome=capel(1,L1/2,L 2/2,S,R)|Grid;

use & ,vm(2),vt(2),vh(L1/2,-L.2,3*L 2,
LY2,L2/2,0, L1/2,L2/2,2);

clear; draw Dome;

(*) Formian scheme for configurations
similar to Fig 131: Pellevated dome
(parabolic) with obnate pattern.

See References 4, 5 and 6. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=7; (*) Frequency of crosses

in UL direction (*)
n=7;  (*) Frequency of crosses
in U2 direction (*)

S=art|(L1M2+L.212);

(*) Span of pellevant (*)

R=0.35*S; (*) Riseof pelevant (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,2,2,2*n)|[0,0,0; 2,0,01#
rinid(2,n,2*m,2)|[0,0,0; 0,2,0];

Grid=bb(L 1/(2*m),L2/(2*n))|E;

Dome=capel (3,L1/2,L 2/2,S,R)|Grid;

use & ,vm(2),vt(2),vh(L1/2,-L.2,3*L 2,
LY2,L2/2,0, L1/2,L2/2,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 132: Compound pellevated
dome (parabolic) with obnate pattern.
See References 4, 5 and 6. (*)

L1=25; (*) Lengthin Ul direction (*)

L2=25; (*) Lengthin U2 direction (*)

m=6; (*) Frequency of crosses

in U1 direction (*)
n=6; (*) Frequency of crosses
in U2 direction (*)

S=art|(L1M2+L.272);

(*) Span of pellevant (*)

R=0.25*S; (*) Rise of pellevant (*)

E=rinid(m,n,2,2)|lamid(1,1)|[0,0,0; 1,1,0]#
rinid(m,2,2,2*n)|[0,0,0; 2,0,0]#
rinid(2,n,2*m,2)|[0,0,0; 0,2,0];

Grid=bb(L1/(2*m),L2/(2*n))|E;

D=capel (3,L1/2,L2/2,SR)|Grid;

Dome=pex|rinid(2,2,L1,L2)|D;

use & vm(2),vt(2),vh(L1/2,-L2,3*L 2,
L1/2,L2/2,0, LL2,L2/2,2);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 133: Pellevated dome
(conical) with ternate pattern.

See References 4, 5 and 6. (*)

L=24; (*) Length of each side of dome (*)

m=12; (*) Frequency (*)

Grid=bb(L/(2*m),L* (sgrt[3)/(2*m))|
genid(m,m,2,1,1,-1){[0,0,0; 2,0,0],
[1,1,0;0,0,0], [1,1,0; 2,0,0]};

Dome=capel (4,L/2,54,S,R)|Grid;

use & ,vm(2),vt(2),vh(L/2,-L,2*L,
L/2,L/2,0, L/2,L/2,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 134: Pellevated sectorate
dome (parabolic).

See References 4, 5 and 6. (*)

S=40; (*) Span of dome (*)

H=10; (*) Rise (*)

m=7; (*) Frequency (*)

n=6; (*) Number of sides (*)

nn=180/n; L=S*sin|nn;

E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};

F=bt(L/(2* m),L/(2* m*tan|nn),1)|E;

Base=pex|rosad(0,0,n,360/n)|F;

Dome=capel (3,0,0,S,H)|Basg;

use & vm(2),vt(2),vh(0,5,2* S, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 135 (n=5) and Fig 136 (n=6):
Pellevated sectorate dome (spherical) with
ternate/hexagonal pattern.

See References 4, 5 and 6. (*)

L=20; (*) Length of each side of the grid (*)

m=11; (*) Freguency of the original ternate
grid, m must be amultiple of 3 minus 1(*)

n=5; (*) Number of sides (*)

S=L/(sin|(360/(2* n)));

(*) Span of pellevant (*)

R=0.25*S; (*) Rise of pellevant (*)

g=ric|((m+1)/3);

E=[-1,1,0; 1,1,0)#lam(1,0)K [-1,1,0; 0,2,0],
[-2,2,0; 0,2,01};

F=genid(1,q,6,3,-3,1)|E#
genid(1,0-1,6,3,-3,1)|(lamid(0,3)|lam(1,-1)|
[-2,2,0; -1,3,0]#ref (2,3)[E);

Grid=rosad(0,0,n,360/n)|bb(L/(2* m),

L/(2* m*tan|(180/n)))|F;

Dome=capel(1,0,0,S,R)|Grid;

use & ,vm(2),vt(2),vh(0,-2*L 4*L,
0,0,0,0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 137: Pellevated sectorate
dome (parabolic) with honeycomb pattern.
See References 4, 5 and 6. (*)

L=20; (*) Length of each side of the grid (*)

m=9; (*) Frequency of the original ternate

grid, m must be amultiple of 3 (*)
n=8; (*) Number of sides (*)

S=L/(sin|(360/(2* n)));

(*) Span of pellevant (*)

R=0.35*S; (*) Rise of pellevant (*)

E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

RN=genid(1,((m/3)+1),6,3,-3,1)|[0,0,0]#
genid(1,m/3,6,3,-3,1)|[0,2,0]#
genid(1,((m/3)-1),6,3,-3,1)|[0,4,0];

Grid=pex|rosad(0,0,n,360/n)|bb(L/(2* m),
L/(2* m*tan|(180/n)))|lux(RN)|E;

Dome=capel (3,0,0,S,R)|Grid;

use & ,vm(2),vt(2),vh(0,-2*L ,5*L,
0,0,0,0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 138: Pellevated sectorate
dome (tri-spherical). See References
4,5and 6. (*)

S=40; (*) Span of dome (*)

H=4; (*) Rise (*)

m=7; (*) Frequency (*)

n=6; (*) Number of sides (*)

nn=180/n; L=S*sin|nn;

E=genid(1,m,2,1,-1,1){[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};

F=bt(L/(2* m),L/(2* m*tan|nn),1)|E;

Base=pex|rosad(0,0,n,360/n)|F;

Dome=capel (1,S* sinjnn/4,S* cos|nn/4,S,H)|
capel (1,S* sinjnn/4,-S* cosinn/4,S,H)|
capel (1,-S*sinjnn/4,-S* cos|nn/4,S,H) |Base;

use & ,vm(2),vt(2),vh(0,S,S, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 139: Pellevated dome
conical). See References +  (parabolic
4,5and 6. (*)
S=40; (*) Span of dome (*)
H1=6; (*) Riseof the paraboloid (*)
H2=4; (*) Riseof the cone (*)
m=6; (*) Frequency (*)
n=8§; (*) Number of sides (*)
nn=180/n; L=S*sin|nn;
E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};
F=bt(L/(2* m),L/(2* m*tan|nn),1)|E;
Base=pex|rosad(0,0,n,360/n)|F;
Dome=capel (3,0,0,S,H1)|
capel (4,0,0,SH2)|Basg;
use & ,vm(2),vt(2),
vh(S,0,1.4*S, 0,0,0, 0,0,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 140: Pellevated double layer
dome (spherical). See References
4,5and 6. (*)

L1=20; (*)Lengthin U1 direction (*)

L2=20; (*) Lengthin U2 direction (*)

D=15; (*) Depthin U3direction (*)

H=6; (*) Rise of dome (*)

m=6; (*) Frequency in U1 direction (*)

n=6; (*) Freguency in U2 direction (*)

T=rinid(m,n+1,2,2)[[0,0,1; 2,0,1]#
rinid(m+1,n,2,2)[[0,0,1; 0,2,1];

B=rinid(m-1,n,2,2)|[1,1,0; 3,1,01#
rinid(m,n-1,2,2)|[1,1,0; 1,3,0];

W-=rinid(m,n,2,2)|lamid(1,1)|[0,0,1; 1,1,0];

G=bt(LL/(2*m),L2/(2*n),D)|(T#BHW);

Dome=capel (1,L1/2,L2/2,
sgrt|(L172+L.272),H)|G;

use & ,vm(2),vt(2),vh(L1/2,-L.2/2,2* L 2,
LY2,L2/2,0, L1/2,L2/2,2);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 141: Pellevated double layer
dome (parabolic): See References
4,5and 6. (*)

L=20; (*) Length of each sidein plan (*)

H=8; (*) Riseof dome (*)

D=2.15; (*) Depth of grid (*)

m=3;  (*) Frequency of top layer (*)

n=8§; (*) Number of sides (*)

S=L/tan|(180/n); (*) Span (*)

ET=genid(1,m,2,3,-1,1)[0,0,0; -1,3,0],

[0,0,0; 1,3,0], [-1,3,0; 1,3,01};

EB=genid(1,m-1,2,3,-1,1)[0,2,-1; -1,5,-1],

[0,2,-1; 1,5,-1], [-1,5,-1; 1,5,-1]};

EW=genid(1,m,2,3,-1,1){[0,0,0; 0,2,-1],

[-1,3,0; 0,2,-1], [1,3,0; 0,2,-1]};

E=bt(L/(2*m),S/(6* m),D)|(ETHEBH#EW);

Qi=[0,2,-1]; Ri=bt(L/(2*m),S/(6*m),D)|Qi;

Rj=verad(0,0,360/n)|Ri; K1=tig|(Ri#R));

K2=rinad(0,0,-L/(2* m),S/(2* m),m)|K1;

Grid=pex|rosad(0,0,n,360/n)|(E#K 2);

Dome=capel (3,0,0,S,H)|Grid;

use & vm(2),vt(2),vh(0,S,2*S, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 142: Geodesic dome,
based on top 5 faces of icosahedron.
See References 7 and 8. (*)

S=60; (*) Span (*)

m=7; (*) Frequency of subdivision (*)

R=sgrt|(10+2* sgrt|5)* sin|36* S/4;

E=pol(1,5,]1-5]',R,[0,0; 2*m,0])|
dil(2,sqrt|3)jgenid(m,m,2,1,1,-1)|
{[0,0; 2,0], [0,0; 1,1], [2,0; 1,1]};

Dome=trac(1,[0,0,0,R],4,-15)|E;

use &,vm(2),vt(2),vh(S,S,3*S, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 143: Geodesic dome,
based on top 5 faces of icosahedron.

See References 7 and 8. (*)

S=60; (*) Span (*)

m=12; (*) Frequency,

m must be divisible by 3 (*)
mm=m/3-1;

R=sqrt|(10+2* sgrt|5)* sin|36* S/4;

E=genid(m,m,2,1,1,-1){[0,0; 2,0],

[0,0; 1,1], [2,0; 1,1]};
E=lux(genid(mm,mm,6,3,3,-1)|[6,2])|E;
G=pol(1,5,[1-5]',R,[0,0; 2*m,Q])|

dil(2,sart|3)|E;

Dome=trac(1,[0,0,0,R],4,-15)|G;

use & ,vm(2),vt(2),vh(S,S,3*S, 0,0,0, 0,0,1);

clear; draw Dome;

(*) Formian scheme for configurations
similar to Fig 144: Geodesic dome,
based on top 5 faces of icosahedron.
See References 7 and 8. (*)

S=60; (*) Span (*)

m=14; (*) Frequency, m must be even (*)

p=tic|(m/2)+1;

R=sgrt|(10+2* sgrt|5)* sin|36* S/4;

E=genid(m,m,2,1,1,-1)[{[0,0; 2,0],

[0,0; 1,1], [2,0; 1,1]};
C=genid(p,p,4,2,2,-1)|[0,0];
G=poal(1,5,[1-5]',R,[0,0; 2*m,0])|

dil(2,sgrt|3)|lux(C)|E;

Dome=trac(1,[0,0,0,R],4,-15)|G;

use & ,vm(2),vt(2),vh(S,S,3*S, 0,0,0, 0,0,1);

clear; draw Dome;

) Cuwrger (cBSL (§pr o s 8 (Bl — - fwwrg

WY S 4y o (loadls (gl (a8 ol

WY USS @ 4 gloadl (sl ey "ol



SLa5 clboojlu a0l g/ Fr-o-)-o

VO USS & and (gloadl (sl (e yd "ol

(*) Formian scheme for configurations
similar to Fig 145: Geodesic dome,
based on top 5 faces of icosahedron.

See References 7 and 8. (*)

S=60; (*) Span (*)

m=14; (*) Frequency,

m must be 5 plusamultiple of 3 (*)
p=(m-2)/3;

R=sgrt|(10+2* sgrt|5)* sin|36* S/4;

E=genid(m,m,2,1,1,-1){[0,0; 2,0],

[0,0; 1.1], [2,0; 1,1]};

C=[0,0]#[2* m,0]#genid(p,p,6,3,3,-1)|
[5,1]#genid(p+1,p+1,6,3,3,-1)|
{[2,0], [2.2]};

G=pol(1,5,[1-5]',R,[0,0; 2*m,Q])|
dil(2,sgrt|3)[lux(C)|E;

Dome=trac(1,[0,0,0,R],4,-15)|G;

use & vm(2),vt(2),vh(S,S,3*S, 0,0,0, 0,0,1);

clear; draw Dome;

WSS 4 and laasl gly ey Aol

(*) Formian scheme for configurations
similar to Fig 146: Geodesic dome of
Fig 145, scaled vertically to make it
ellipsoidal. See References 7 and 8. (*)

S=60; (*) Span (*)

m=14; (*) Frequency,

m must be 5 plus amultiple of 3 (*)
f=1.75; (*) Scalefactor (*)
p=(m-2)/3;

R=sgrt|(10+2* sqrt|5)* sin|36* S/4;

E=genid(m,m,2,1,1,-1){[0,0; 2,0],

[0,0; 1,1], [2,0; 1,1]};

C=[0,0]# 2* m,0]#genid(p,p,6,3,3,-1)|
[5,1]#genid(p+1,p+1,6,3,3,-1)|
{[2,0], [2.2]};

G=pol(1,5,1-5]',R,[0,0; 2*m,Q])|
dil(2,sart|3)|lux(C)|E;

Dome=dil(3,f)[trac(1,[0,0,0,R],4,-15)|G;

use & ,vm(2),vt(2),
vh(0,100000* S,0, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 147: Geodesic dome of
Fig 145, pellevated to add a conical
effect. See References 7 and 8. (*)

S=60; (*) Span (*)

H=12; (*) Pellevational rise (*)

m=14; (*) Frequency,

m must be 5 plus amultiple of 3 (*)
p=(m-2)/3;
R=sgrt|(10+2* sgrt|5)* sin|36* S/4;
E=genid(m,m,2,1,1,-1)[{[0,0; 2,0],

(0,0; 1.1], [2,0; 1,1]};

C=[0,0]#] 2* m,0]#genid(p,p,6,3,3,-1)|[5,1]#
genid(p+1,p+1,6,3,3,-1)K[2,01, [2,2]};

G=poal(1,5,[1-5]',R,[0,0; 2*m,0])|
dil(2,sgrt|3)|lux(C)|E;

D=trac(1,[0,0,0,R],4,-15)|G;

Dome=capel (4,0,0,5,H)|D;

use & ,vm(2),vt(2),
vh(0,100000* S,0, 0,0,0, 0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Figs 148 (P=2) and 149
(P=4): Novated dome with binate
pattern and edges held in position
(novation mode 3 is used).
See References 9, 10 and 11. (*)
L1=45; (*)Lengthin U1 direction (*)
L2=45; (*)Lengthin U2 direction (*)
m=18; (*) Frequency in U1 direction (*)
n=18; (*) Frequency in U2 direction (*)
Sh=11; (*) Specifed height (*)
P=2; (*) Position specifier (*)
Sb=[LY/P,L2/P,Q]; (*) Specified base (*)
St=[L1/P,L2/P,Sh]; (*) Specified target (*)
E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0];
Grid=bb(L1/m,L2/n)|E;
Edge=bb(L 1/m,L2/n)|(rinid(m+1,2,1,n)]|
[0,0,0)#rinid(2,n-1,m,1)|[0,1,0]);
Dome=nov(3,1,Edge#Sh,Edge#St) |Grid;
use & ,vm(2),vt(2),vh(L1/2,-L2,1.5*L 2,
LY2,L2/2,0, L12,L2/2,2);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 150: Novated dome with
binate pattern and edges held in position
(novation mode 2 is used).

See References 9, 10 and 11. (*)

L1=45; (*) Lengthin U1 direction (*)

L2=45; (*) Lengthin U2 direction (*)

m=18; (*) Frequency in U1 direction (*)

n=18; (*) Frequency in U2 direction (*)

Sh=12; (*) Specifed height (*)

Sb=[L1/2,L2/2,0]; (*) Specified base (*)

St=[LL/2,L2/2,Sh]; (*) Specified target (*)

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0];

Grid=bb(L1/m,L2/n)|E;

Edge=bb(L 1/m,L2/n)|(rinid(m+1,2,1,n)]|
[0,0,0]#rinid(2,n-1,m,1)[[0,1,0]);

Dome=nov(2,1,Edge#Sh,Edge#St)|Grid;

use & vm(2),vt(2),vh(L1/2,-L2,1.5*L2,
L1/2,L2/2,0,L1/2,L2/2,2);

clear; draw Dome;

VOV IS 4y and (gloadls (gl (tane b "ol

(*) Formian scheme for configurations
similar to Fig 151: Novated dome
with binate pattern, four raised points and
edges held in position (novation mode 3 is
used). See References 9, 10 and 11. (*)
L1=45; (*) Lengthin U1 direction (*)
L2=45; (*) Lengthin U2 direction (*)
m=18; (*) Frequency in U1 direction (*)
n=18; (*) Frequency in U2 direction (*)
Sh=5; (*) Specifed height (*)
Sb=rinid(2,2,L1/2,L2/2)|[L1/4,L2/4,0];
St=proj(3,Sh)|Sb;
E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0];
Grid=bb(L1/m,L2/n)|E;
Edge=bb(L 1/m,L2/n)|(rinid(m+1,2,1,n)]|
[0,0,0]#rinid(2,n-1,m,1)[[0,1,0]);
Dome=nov(3,1,Edge#Sh,Edge#St)|Grid;
use & vm(2),vt(2),vh(L1/2,-L2,1.5*L2,
L1/2,L2/2,0,L1/2,L2/2,2);
clear; draw Dome;



V-V ) Cuwrger (cBSL (§pr o s 8 (Bl — - fwwrg

(*) Formian scheme for configurations
similar to Figs 152 (n=4), 153 (n=5)
and 154 (n=6): Sectorate novated dome
with ternate pattern, a central raised point
and with corners held in position.
See References 9, 10 and 11. (*)

L=30; (*) Length of each side (*)

m=7; (*) Frequency (*)

n=4; (*) Number of sides (*)

Sh=7; (*) Specified height (*)

E=bb(L/(2* m),L/(2* m*tan|(180/n)))|
genid(1,m,2,1,-1,1)[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

Grid=pex|rosad(0,0,n,360/n)|E;

Corner=rosad(0,0,n,360/n)|bb(L/(2* m),
L/(2* m*tan|(180/n)))|[m,m,0];

Dome=nov(3,1,Corner#{0,0,0],
Corner#{0,0,Sh])|Grid;

use & ,vm(2),vt(2),vh(0,-2*L,1.5*L,
0,0,0,0,0,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 155: Novated dome with
ternate pattern and triangular boundary
and with a central raised point and corners
held in position.

See References 9, 10 and 11. (*)

L=36; (*) Length of each side (*)

m=12; (*) Frequency (*)

Sh=L/7; (*) Specifed height (*)

S=L*(sort[3)/2;

Corner=rosad(L/2,5/3,3,120)|[0,0,0];

Grid=bb(L/(2* m),s/m)|
genid(m,m,2,1,1,-1)[{[0,0,0; 2,0,0],
[1,1,0; 0,0,0], [1,1,0; 2,0,01};

Dome=nov(3,1,Corner#{L/2,593,0],Corner#
[L/2,9/3,Sh])|Grid;

use &,vm(2),vt(2),vh(L/2,-L L,

L/2,L/12,0, L/2,L/2,1);
clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 156: Novated dome
with binate pattern, a number of raised
points and with edges held in position.
See References 9, 10 and 11. (*)

L1=45; (*) Lengthin U1 direction (*)

L2=45; (*) Lengthin U2 direction (*)

m=27; (*) Frequency in U1 direction,

must be amultiple of 3 (*)
n=27, (*) Frequency in U2 direction,

must be amultiple of 3 (*)
m1=n/3; nl=n/3;

Sh=3.5; (*) Specifed height (*)

Sb=bb(L1/m,L2/n)|(rinid(2* m1+1,2,1,2* n1)|
[m1/2,n1/2,0)#rinid(2,2* n1-1,2*m1,1)|
[M1/2,1+n1/2,0]);

E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)[[0,0,0; 0,1,0];

E=lux(rinid(m1-1,n1-1,1,1)[[m1+1,n1+1,0])|E;

Grid=bb(L1/m,L2/n)|E;

Edge=bb(L 1/m,L2/n)|(rinid(m+1,2,1,n)]|
[0,0,0]#rinid(2,n-1,m,1)|[0,1,0)#
rinid(m1+1,2,1,n1)|[m1,n1,0]#
rinid(2,n1-1,m1,1)[[m1,n1+1,0]);

Dome=nov(3,1,EdgetSh,Edget
proj(3,Sh)|Sb)|Grid;

use & ,vm(2),vt(2),vh(L1/2,-L2,2* L 2,
L1/2,L.2/2,0, L1/2,L2/2,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Figs 157 (n=5) and 158
(n=6): Sectorate novated dome with
ternate pattern, n raised points and with
outside corners and inside edges held in
position. See References 9, 10 and 11. (*)

L=30; (*) Length of each side (*)

m=9; (*) Frequency (*)

n=5; (*) Number of sides (*)

Sh=2.5; (*) Specified height (*)

Sh=rosad(0,0,n,360/n)|bb(L/(2* m),

L/(2* m*tan|(180/n)))|[m/2,m/2,0];

E=bb(L/(2* m),L/(2* m* tan|(180/n)))|
lux({[0,0,0], [1,1,0], [-1,1,01})]
genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

Grid=pex|rosad(0,0,n,360/n)|E;

Corner=rosad(0,0,n,360/n)|bb(L/(2* m),
L/(2* m*tan|(180/n)))|
{[mvva]v [212!011 [01210]}1

Dome=nov(3,1,Corner#Sb,
Corner#proj(3,Sh)|Sh)|Grid;

use & ,vm(2),vt(2),vh(0,-2*L,1.5*L,
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0,0,0,0,0,1);
clear; draw Dome;

(*) Formian scheme for configurations
similar to Fig 159: Novated dome
with binate pattern, three raised points
and edges held in position.

See References 9, 10 and 11. (*)
L1=45; (*)Lengthin U1 direction (*)
L2=45; (*)Lengthin U2 direction (*)
m=24; (*) Frequency in U1 direction,

must be amultiple of 3 (*)
n=24; (*) Frequency in U2 direction,
must be amultiple of 3 (*)

Sh=6; (*) Specifed height (*)

ml=m/3; n1=n/3; L11=L1/3; L21=L2/3;

Sb={[L11,2¥L21,0], [2¥L11,2*L21,0],
[2*L11,L21,0]3;
E=rinid(m,n+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,n,1,1)|[0,0,0; 0,1,0];
E=lux(rinid(m1+1,n1+1,1,1)[[0,0,0))|E;
Grid=bb(L1/m,L2/n)|E;
Edge=bb(L1/m,L2/n)|
(rinid(m1+1,2,1,2*n1-1)|

[0,n1+1,0]#rinid(2* m1,2,1,n)|[m1+1,0,0]#

rinid(2,n1+1,2*m1-1,1)[[m1+1,1,0]#
rinid(2,2* m1-2,m,1)|[0,n1+2,0]);

Dome=nov(3,1,Edge#Sh,Edget
proj(3,Sh)|Sh)|Grid,;

use & ,vm(2),vt(2),vh(L1/2,-L2,1.5*L2,
L1/2,L2/2,0,L1/2,L2/2,1);

clear; draw Dome;
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(*) Formian scheme for configurations
similar to Fig 160: Barrel-dome.

See Section 3.5 of Reference 3. (*)
S=40; (*) Span of barrel vault

and the semi-domes (*)
H=12; (*) Rise of barrel vault
and the semi domes (*)
L=32; (*) Length of barrel vault (*)
m=6; (*) Frequency of the semi-domes (*)
n=8; (*) Frequency along the
length of barrel vault, n must be even (*)
p=3; (*) Number of sectors of
each semi-dome (*)
A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Circumradius (*)
E=rinit(2*m+1,n,1,1)[[1,0,0; 1,0,1]#

rinit(2*m,n-1,1,1)|[1,0,1; 1,1,1]#

l[amit(m,n/2)|rinit(m,n/2,1,1)|

[1,1,0; 1,0,1];
B=verad(0,0,90-A)|bc(R,A/m,L/n)|E;
F=bd(R,180/p,A/m)|genit(1,m,1,1,0,1)]

{[1,0,0; 1,0,1], [1,0,0; 1,1,1],

[1,0,1; 1,1,1]};
D=pex|rosad(0,0,p,180/p)|F;
Domes=lam(2,-L/2)|D;
Barrel=verat(0,0)|B;

Bard=Barrel#Domes;
use & ,vm(2),vt(2),

vh(2*R,2*R,8*R, 0,0,0, 0,0,1);
clear; draw Bard;
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(*) Formian scheme for configurations
similar to Fig 161: Barrel-dome.

See Section 3.5 of Reference 3. (*)
S=35; (*) Span of barrel vault

and the semi-domes (*)
H=10; (*) Rise of barrel vault

and the semi domes (*)
L=20; (*) Length of barrel vault (*)
m=6; (*) Frequency of the semi-domes (*)
n=6; (*) Frequency along the length of

barrel vault, n must be even (*)
p=3; (*) Number of sectors of
each semi-dome (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)
R=S/(2*sin|A); (*) Circumradius (*)
E=rinit(2*m+1,n,1,1)|[1,0,0; 1,0,1]#

rinit(2*m,n-1,1,1)|[1,0,1; 1,1,1]#

lamit(m,n/2)|rinit(m,n/2,1,1)|

[1,0,0; 1,1,1];
B=verad(0,0,90-A)|bc(R,A/m,L/n)|E;
F=bd(R,180/p,A/m)|genit(1,m,1,1,0,1)|

{[1,0,0; 1,0,1], [1,0,0; 1,1,1],

[1,0,1; 1,1,1]};
D=pex|rosad(0,0,p,180/p)|F;
Domes=lam(2,-L/2)|D;
Barrel=verat(0,0)|B;
Bard=Barrel#Domes;
use & ,vm(2),vt(2),

vh(2*R,2*R,8*R, 0,0,0, 0,0,1);
clear; draw Bard;
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(*) Formian scheme for configurations
similar to Fig 162: Barrel-dome.

See Section 3.5 of Reference 3. (*)
S=35; (*) Span of barrel vault

and the semi-domes (*)
H=10; (*) Rise of barrel vault
and the semi domes (*)
L=25; (*) Length of barrel vault (*)
m=6; (*) Frequency of the semi-domes (*)
n=8; (*) Frequency along the length
of barrel vault, n must be even (*)
p=3; (*) Number of sectors of
each semi-dome (*)
A=2*atan|(2*H/S);  (*) Sweep angle (*)
R=S/(2*sin|A); (*) Circumradius (*)
E=rinit(2*m+1,n,1,1)[[1,0,0; 1,0,1]#

rinit(2*m,n-1,1,1)|[1,0,1; 1,1,1]#

l[amit(m,n/2)|rinit(m,n/2,1,2)|

lam(3,1)[[1,1,0; 1,0,1];
E=lux(rin(3,n/2,2)[[1,m,1])|E;
B=verad(0,0,90-A)|bc(R,A/m,L/n)|E;
F=bd(R,180/p,A/m)|genit(1,m,1,1,0,1)]

{[1,0,0; 1,0,1], [1,0,0; 1,1,1],

[1,0,1; 1,1,1]};
D=pex|rosad(0,0,p,180/p)|F;
Domes=lam(2,-L/2)|D;
Barrel=verat(0,0)|B;

Bard=Barrel#Domes;
use & ,vm(2),vt(2),

vh(2*R,2*R,8*R, 0,0,0, 0,0,1);
clear; draw Bard;
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(*) Formian scheme for configurations
similar to Fig 163: Barrel-dome.

See Section 3.5 of Reference 3. (*)
S=35; (*) Span of barrel vault

and the semi-domes (*)
H=10; (*) Riseof barrel vault
and the semi domes (*)
T=45; (*) Centra angle
containing the barrel vault (*)
R=60; (*) Radius of annulus (*)
f=5;  (*) Frequency of the semi-domes (*)
m=10; (*) Frequency aong the length
of barrel vault, m must be even (*)
p=3; (*) Number of sectors of
each semi-dome (*)
A=2*atan|(2*H/S);  (*) Sweep angle (*)
Q=5/(2*sin|A); (*) Radius of
cross-section of annulus (*)
E=rinic(2,4,m,2*f+1,1,1)|[1,0,1,-f;
1,1,1,-f]#rinic(2,4,m+1,2*f,1,1)|

[1,0,1,-f; 1,0,1,1-f]#

lamic(2,4,ric|(m/2),0)[rinic(2,4,ric|

(m/2),f,1,1)|[1,0,1,0; 1,1,1,1];
Barrel=dep(4)|ba(R,T/m,Q,A/f)|E;
F=bd(Q,180/p,A/f)|genit(1,f,1,1,0,1)|

{[1,0,0; 1,0,1], [1,0,0; 1,1,1],

[1,0,1; 1,1,1]};
D=tran(1,R)|rosad(0,0,p,180/p)|F;
Domes=ref(2,0)|D#verad(0,0,T)|D;
Bard=pex|(Barrel#Domes);
use & ,vm(2),vt(2),

vh(2*S4*S,6*S, 0,0,0, 0,0,1);
clear; draw Bard;
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(*) Formian scheme for configurations
similar to Fig 164: Barrel-dome.

See Section 3.5 of Reference 3. (*)
S=35; (*) Span of barrel vault

and the semi-domes (*)
H=10; (*) Rise of barrel vault
and the semi domes (*)
T=90; (*) Centra angle
containing the barrel vault (*)
R=60; (*) Radius of annulus (*)
f=5; (*) Frequency of the semi-domes (*)
m=20; (*) Frequency along the length
of barrel vault, m must be even (*)
p=3; (*) Number of sectors of
each semi-dome (*)
A=2*atan|(2*H/S);  (*) Sweep angle (*)
Q=S/(2*sin|A); (*) Radius of
cross-section of annulus (*)
E=rinic(2,4,m,2*f+1,1,1)|[1,0,1,-f;
1,1,1,-f]#rinic(2,4,m+1,2*f,1,1)|

[1,0,1,-f; 1,0,1,1-f]#

lamic(2,4,ric|(m/2),0)|rinic(2,4,ric|

(m/2),f,1,1)[[1,1,1,0; 1,0,1,1];
Barrel=dep(4)|ba(R,T/m,Q,A/f)|E;
F=bd(Q,180/p,A/f)|genit(1,f,1,1,0,1)|

{[1,0,0; 1,0,1], [1,0,0; 1,1,1],

[1,0,1; 1,1,1]};
D=tran(1,R)|rosad(0,0,p,180/p)|F;
Domes=ref(2,0)|D#verad(0,0,T)|D;
Bard=pex|(Barrel#Domes);
use & ,vm(2),vt(2),

vh(0,-2*S,8*S, 0,0,0, 0,0,1);
clear; draw Bard;
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(*) Formian scheme for configurations
similar to Fig 165: Barrel-dome.

See Section 3.5 of Reference 3. (*)
S=35; (*) Span of barrel vault

and the semi-domes (*)
H=10; (*) Riseof barrel vault
and the semi domes (*)
T=25; (*) Centra angle
containing half the barrel vault (*)
R=60; (*) Radius of annulus (*)
f=5; (*) Frequency of the semi-domes (*)
m=6; (*) Frequency along
half the length of barrel vault (*)
p=3; (*) Number of sectors of
each semi-dome (*)
A=2*atan|(2*H/S);  (*) Sweep angle (*)
Q=5/(2*sin|A); (*) Radius of
cross-section of annulus (*)
E=rinic(2,4,m,2*f+1,1,1)|[1,0,1,-f;
1,1,1,-f]#rinic(2,4,m+1,2*f,1,1)|

[1,0,1,-f; 1,0,1,1-f]#

lam(4,0)|rinic(2,4,m,f,1,1)]|

[1,0,1,0; 1,1,1,1];

B=dep(4)|ba(R, T/m,Q,A/f)E;
F=bd(Q,180/p,A/f)|genit(1,f,1,1,0,1)|

{[1,0,0; 1,0,1], [1,0,0; 1,1,1],

[1,0,1; 1,1,1]};
D=tran(1,R)|rosad(0,0,p,180/p)|F;
BD=B#verad(0,0,T)|D;
Bard=pex|(BD#verad(R,0,180)|BD);
use & ,vm(2),vt(2),

vh(3*S4*S,8*S, 0,0,0, 0,0,1);
clear; draw Bard;
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(*) Formian scheme for configurations
similar to Fig 166 (H=3) and Fig 167
(H=12): Simple hypar. See Section 3.2
of Reference 3. (*)

L=20; (*) Length of sidein plan (*)

H=3;  (*)Height (*)

m=6; (*) Semi-frequency (*)

P=H/(L*L); (*) Pitch (*)

n=2*m;

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,1)[[-m,-m,0; -m,1-m,Q];

Hypar=bhp(L/n,L/n,1,P)|E;

use & ,vm(2),vt(2),vh(L,-L,L,0,0,0, 0,0,1);
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clear; draw Hypar;

(*) Formian scheme for configurations
similar to Fig 168: Double layer hypar.
See Section 3.2 of Reference 3. (*)

L=30; (*) Length of side

of top layer in plan (*)

D=15; (*) Distance between layers (*)

m=5; (*) Frequency of top layer (*)

P=0.015; (*) Pitch (*)

T=pex|rinid(m,m,2,2)|rosad(1-m,1-m)|
[-m,-m,1; 2-m,-m,1];

B=pex|rinid(m-1,m-1,2,2)|rosad(2-m,2-m)|
[1-m,1-m,0; 3-m,1-m,Q];

W=rinid(m,m,2,2)|rosad(1-m,1-m)|
[-m,-m,1; 1-m,1-m,0];

Hypar=bhp(L/(2* m),L/(2*m),D,P)|
(THBHW);

use & ,vm(2),vt(2),vh(L,-L,2*L,0,0,0, 0,0,1);

clear; draw Hypar;

(*) Formian scheme for configurations
similar to Fig 169: Compound hypar
(convex). See Section 3.2 of
Reference 3. (*)

L=20; (*) Lengthof side

of each hypar unitsin plan (*)

H=7;  (*) Height (*)

m=4; (*) Semi-frequency (*)

P=H/(L*L); (*) Pitch (*)

n=2*m;

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,2)|[-m,-m,0; -m,1-m,0];

F=bhp(L/n,L/n,1,P)|E;

Hypar=pex|rosad(L/2,L/2)|F;

use & ,vm(2),vt(2),
vh(0.1*L,-4*L 4*L, 0,0,0, 0,0,1);

clear; draw Hypar;
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(*) Formian scheme for configurations
similar to Fig 170: Compound hypar
(concave). See Section 3.2 of
Reference 3. (*)

L=20; (*) Length of side

of each hypar unitsin plan (*)

H=7,  (*) Height (*)

m=4;  (*) Semi-frequency (*)

P=H/(L*L); (*) Pitch (*)

n=2*m,

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,1)[[-m,-m,0; -m,1-m,Q];

F=bhp(L/n,L/n,1,P)|E;

Hypar=pex|rosad(L/2,-L/2)|F;

use & ,vm(2),vt(2),
vh(0.1*L,-3*L,3*L, 0,0,0, 0,0,1);

clear; draw Hypar;

(*) Formian scheme for configurations
similar to Fig 171: Compound hypar.
See Section 3.2 of Reference 3. (*)

L=20; (*) Length of side

of each hypar unitsin plan (*)

H=8;  (*) Height (*)

m=3;  (*) Semi-frequency (*)

P=H/(L*L); (*) Pitch (*)

n=2*m;

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,1)[[-m,-m,0; -m,1-m,Q];

F=bhp(L/n,L/n,1,P)|E;

Hypar=pex|rosad(3*L/2,3*L/2)|
rosad(L/2,L/2)|F;

use & ,vm(2),vt(2),
vh(6*L,6*L,5*L,0,0,0, 0,0,1);

clear; draw Hypar;
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(*) Formian scheme for configurations
similar to Fig 172: Pellevated compound
hypar. See Section 3.2 of Reference 3
and References 4 and 5. (*)

L=20; (*) Lengthof side

of each hypar unitsin plan (*)

; (*) Origina height (*)

; (*) Pellevational rise (*)

m=4; (*) Semi-frequency (*)

P=H/(L*L); (*) Pitch (*)

n=2*m;

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,2)|[-m,-m,0; -m,1-m,0];

F=bhp(L/n,L/n,1,P)|E;

G=pex|rosad(L/2,L/2)|F;

Hypar=capel (3,L/2,L/2,2* L* sgrt[2,R)|G;

use & ,vm(2),vt(2),
vh(0.1*L,-3*L,3*L, 0,0,0, 0,0,1);

clear; draw Hypar;
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(*) Formian scheme for configurations
similar to Fig 173 : Pellevated compound
hypar. See Section 3.2 of Reference 3
and References 4, 5 and 6. (*)

L=20; (*) Lengthof side

of each hypar unitsin plan (*)

H=8; (*) Origina height (*)

R=35; (*) Pellevational rise (*)

m=3; (*) Semi-frequency (*)

P=H/(L*L); (*) Pitch (*)

n=2*m,

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,1)|[-m,-m,0; -m,1-m,Q];

F=bhp(L/n,L/n,1,P)|E;

G=pex|rosad(3*L/2,3*L/2)|
rosad(L/2,L/2)|F;

Hypar=capel(3,3*L/2,3*L/2,

4*L* sort2,R)|G;

use & ,vm(2),vt(2),
vh(20*L,20*L,25*L,0,0,0, 0,0,1);

clear; draw Hypar;
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(*) Formian scheme for configurations
similar to Fig 174: Pyramid.

See Section 2.2 of Reference 2. (*)
L=20; (*) Length of each side of base (*)
H=20; (*) Height of pyramid (*)
m=7; (*) Frequency (*)
n=3; (*) Number of sides of the base (*)
C=L/(2*tan|(180/n));

S=5rt|(C* C+H*H);
B=atan|(H/C);
El=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],

[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};
E2=bb(L/(2*m),S/m)|EL;
E3=tran(2,C-9)|E2;

E4=verat(C,0,-B)|E3;
Pyramid=pex|rosad(0,0,n,360/n)|E4;
use & ,vm(2),vt(2),

vh(0,-L,9*L, 0,0,0, 0,0,1);
clear; draw Pyramid;

(*) Formian scheme for configurations
similar to Fig 175 (m=9, n=5) and

Fig 176 (m=6, n=12): Pyramid.

See Section 2.2 of Reference 2. (*)
L=20; (*) Length of each side of base (*)
H=15; (*) Height of pyramid (*)
m=9; (*) Frequency (*)
n=5; (*) Number of sides of the base (*)
C=L/(2*tan|(180/n));

S=5rt|(C* C+H*H);
B=atan|(H/C);
El=genid(1,m,2,1,-1,1)K[0,0,0; -1,1,0],

[0,0,0; 1,1,0], [-1,1,0; 1,1,01};
E2=bb(L/(2* m),S/m)|E1;
E3=tran(2,C-9)|E2;
E4=verat(C,0,-B)|E3;
Pyramid=pex|rosad(0,0,n,360/n)|E4;
use & ,vm(2),vt(2),

vh(0,-L,3*L, 0,0,0, 0,0,1);
clear; draw Pyramid;
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(*) Formian scheme for configurations
similar to Fig 177: Pyramid.

See Section 2.2 of Reference 2. (*)
L=20; (*) Length of each side of base (*)
H=20; (*) Height of pyramid (*)
m=8; (*) Frequency, m must be even (*)
n=9; (*) Number of sides of the base (*)
C=L/(2*tan|(180/n));

S=5rt|(C* C+H*H);

B=atan|(H/C);

mm=ric|(m/2)-1;
E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],

[0,0,0; 1,1,0], [-1,1,0; 1,1,01};
El=lux(genid(1,3,2,1,-1,1)|[0,m-2,0])|E;
E2=bb(L/(2* m),S/m)|E1,
E3=tran(2,C-S)|E2;
E4=verat(C,0,-B)|E3;
Pyramid=pex|rosad(0,0,n,360/n)|E4;
use & ,vm(2),vt(2),

vh(L,L,2.5*L, 0,0,0, 0,0,1);
clear; draw Pyramid;

(*) Formian scheme for configurations
similar to Fig 178: Pyramid.

See Section 2.2 of Reference 2. (*)
L=20; (*) Length of each side of base (*)
H=20; (*) Height of pyramid (*)
m=15; (*) Frequency (*)
n=6; (*) Number of sides of the base (*)
C=L/(2*tan|(180/n));

S=rt|(C* C+H* H);

B=atan|(H/C);

mm=ric|(m/2)-1;
E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],

[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};
El=lux(genid(1,5,4,2,-2,1)|[0,4,0))|E;
E2=bb(L/(2* m),S/m)|EZ;
E3=tran(2,C-9)|E2;
E4=verat(C,0,-B)|E3;
Pyramid=pex|rosad(0,0,n,360/n)|E4;
use & ,vm(2),vt(2),

vh(0,2*L,5*L, 0,0,0, 0,0,1);
clear; draw Pyramid;

Av—- V-

WY USS & 4 (gloadl (sl (meyd "ol

WA JSS & apd (sloadls (sl (e )8 "ol



A)-o- V- ) Cuwrger (cBSL (§pr o s 8 (Bl — - fwwrg

WA S & and gloadl (sl (mn 8 "ol

(*) Formian scheme for configurations
similar to Fig 179: Double layer pyramid.
See Section 2.2 of Reference 2. (*)

L=20; (*) Length of each side of base (*)

H=12; (*) Height of pyramid (*)

D=1.25; (*) Distance between two layers (*)

m=4;  (*) Frequency (*)

n=6; (*) Number of sides of the base (*)

C=L/(2*tan|(180/n));

S=grt|(C* C+H*H);

B=atan|(H/C);

Et=genid(1,m,2,3,-1,1){[0,0,0; -1,3,0],
[0,0,0; 1,3,0], [-1,3,0; 1,3,01};

Eb=genid(1,m-1,2,3,-1,1)K[0,2,-1; -1,5,-1],
[0,2,-1; 1,5,-1], [-1,5,-1; 1,5,-1]};

Ew=genid(1,m,2,3,-1,1)K[0,0,0; 0,2,-1],
[-1,3,0; 0,2,-1], [1,3,0; 0,2,-1]};

E1=Et#Eb#EwW;

E2=bt(L/(2*m),S/(3*m),D)|EL;

E3=tran(2,C-9)|E2;

E4=verat(C,0,-B)|E3;

Qi=[0,2-1];

Ri=verat(C,0,-B)|tran(2,C-S)|
bt(L/(2*m),S/(3*m),D)|Qi;

Rj=verad(0,0,360/n)|Ri;

K1=tig|(Ri#R));

K2=rinax(0,0,H, -L/(2* m),
C/m,(m-1)*H/m, m)[K1,;

(*) K2 represents the bottom layer

elements that link the n segments
of the pyramid (*)

Pyramid=pex|rosad(0,0,n,360/n)|(E4#K 2);

use & ,vm(2),vt(2),
vh(0,2¥L,3*L, 0,0,0, 0,0,1);

clear; draw Pyramid;
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(*) Formian scheme for configurations

similar to Fig 180 : Pellevated pyramid.

See Section 2.2 of Reference 2 and
References 4, 5 and 6. (*)
L=20; (*) Length of each side of base (*)
H=18; (*) Height of pyramid (*)
P=8; (*) Pellevational rise (*)
m=9; (*) Frequency (*)
n=5; (*) Number of sides of the base (*)
C=L/(2*tan|(180/n));
S=5rt|(C* C+H*H);
B=atan|(H/C);
El=genid(1,m,2,1,-1,1)}{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};
E2=bb(L/(2* m),S/m)|E1,
E3=tran(2,C-S)|E2;
E4=verat(C,0,-B)|E3;
E5=pex|rosad(0,0,n,360/n)|E4;
Pyramid=capel(3,0,0,
L/sin|(180/n),P)|ES5;
use & ,vm(2),vt(2),
vh(0,-L,4.5*L, 0,0,0, 0,0,1);
clear; draw Pyramid;

(*) Formian scheme for configurations
similar to Fig 181: Pellevated Pyramid.
See Section 2.2 of Reference 2
and References 4, 5 and 6. (*)

L=20; (*) Length of each side of base (*)

H=20; (*) Height of pyramid (*)

P=6; (*) Pellevational rise (*)

m=15; (*) Frequency (*)

n=6; (*) Number of sides of the base (*)

C=L/(2*tan|(180/n));

S=qrt|(C* C+H* H);

B=atan|(H/C);

mm=ric|(m/2)-1;

E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};

El=lux(genid(1,5,4,2,-2,1)|[0,4,0))|E;

E2=bb(L/(2* m),S/m)|EZ;

E3=tran(2,C-9)|E2;

E4=verat(C,0,-B)|E3;

E5=pex|rosad(0,0,n,360/n)|E4;

Pyramid=capel(3,0,0,
L/sin|(180/n),P)|ES5;

use & ,vm(2),vt(2),
vh(0,2*L,5.5*L, 0,0,0, 0,0,1);
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clear; draw Pyramid;

(*) Formian scheme for configurations
similar to Fig 182; Pellevated pyramid.
See Section 2.2 of Reference 2 and
References 4, 5 and 6. (*)

L=20; (*) Length of each side of base (*)

H=18; (*) Height of pyramid (*)

P=8; (*) Pellevational rise (*)

m=9; (*) Frequency (*)

n=5; (*) Number of sides of the base (*)

C=L/(2*tan|(180/n));

S=sort|(C* C+H*H);

B=atan|(H/C);

El=genid(1,m,2,1,-1,1)K[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,01};

E2=bb(L/(2*m),S/m)|EZ;

E3=tran(2,C-S)|E2;

E4=verat(C,0,-B)|ES;

E5=pex|rosad(0,0,n,360/n)|E4;

Pyramid=capel(-3,0,0,
L/sin|(180/n),P)|E5;

use & ,vm(2),vt(2),
vh(0,-L,2.5%L, 0,0,0, 0,0,1);

clear; draw Pyramid;

(*) Formian scheme for configurations
similar to Fig 183: Pellevated Pyramid.
See Section 2.2 of Reference 2
and References 4, 5 and 6. (*)

L=20; (*) Length of each side of base (*)

H=20; (*) Height of pyramid (*)

P=6; (*) Pellevational rise (*)

m=15; (*) Frequency (*)

n=6; (*) Number of sides of the base (*)

C=L/(2*tan|(180/n));

S=srt|(C* C+H*H);

B=atan|(H/C);

mm=ric|(m/2)-1;

E=genid(1,m,2,1,-1,1)[{[0,0,0; -1,1,0],
[0,0,0; 1,1,0], [-1,1,0; 1,1,0]};

El=lux(genid(1,5,4,2,-2,1)[[0,4,0])|E;

E2=bb(L/(2*m),S/m)|EL;

E3=tran(2,C-9)|E2;

E4=verat(C,0,-B)|E3;

E5=pex|rosad(0,0,n,360/n)|E4;

Pyramid=capel(-3,0,0,
L/sin|(180/n),P)|E5;

use & ,vm(2),vt(2),
vh(0,2*L,3.5*L, 0,0,0, 0,0,1);

clear; draw Pyramid;
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(*) Formian scheme for configurations
similar to Fig 184: Freeform (novated
single layer grid with binate pattern and
with corners held in position (novation
mode 3 is used)). See References 9, 10
and 11. (*)

Grid=rinid(24,25,1,1)|[0,0,0; 1,0,0]#
rinid(25,24,1,1)|[0,0,0; 0,1,0];

Corner=lamid(12,12)|[0,0,0];

Base={[14,2,0], [8,18,0], [20,16,0],
[4,22,0]};

Target={[14,2,5], [8,18,0], [20,16,3],
[4,22,2]};

Form=nov(3,1,Corner#Base,
Corner#Target)|Grid,;

use & ,vm(2),vt(2),vh(12,-24,24,
12,12,0,12,12,1);

clear; draw Form;

(*) Formian scheme for configurations
similar to Fig 185: Freeform (pellevated
single layer grid with binate pattern).
See References 4, 5 and 6. (*)

Grid=rinid(40,41,1,1)|[0,0,0; 1,0,0]#
rinid(41,40,1,1)|[0,0,0; 0,1,0];

Form=capel (3,12,16,20,4)|
capel(3,18,16,24,5)|
capel(3,24,20,28,6)|Grid;

Form=rel(U(1,3)>0 || U(2,3)>0)|Form;

use & ,vm(2),vt(2),vh(20,-40,120,
20,20,0, 20,20,1);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 186: Freeform (novated
diamatic dome with nodes along 2/3 of the
perimeter held in position (novation mode
2 isused)). See Section 2.5 of Reference 2
and References 9, 10 and 11. (*)

R=36; (*) Radius of circumsphere (*)

A=40;  (*) Sweep angle (*)

m=8; (*) Frequency (*)

n=6; (*) Number of sectors (*)

E=genit(1,m,1,1,0,1)[1,0,0; 1,0,1],

[1,0,0; 1,1,1],[1,0,1; 1,1,1]};
F=bd(R,360/n,A/m)|E;
Dome=pex|rosad(0,0,n,360/n)|F;
Edge=bd(R,360/n,A/m)|rin(2,33,-1)|[1,m,m];
Sb=bd(R,360/n,A/m)|[1,2* m,m];
Form=nov(2,1,Edge#Sh,Edget

tran(3,R/2)|Sb)|Dome;

use & ,vm(2),vt(2),vh(R,R,3.5* R,
0,0,0,0,0,1);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 187: Freeform (pellevated
diamatic dome). See Section 2.5 of
Reference 2 and References 4, 5 and 6 (*)

R=36; (*) Radius of circumsphere (*)

A=45;  (*) Sweep angle (*)

m=9;  (*) Frequency (*)

n=7, (*) Number of sectors (*)

E=genit(1,m,3,3,0,1)[1,2,4; 1,1,2],
[1,2,4;1,1,5],[1,2,4; 1,45} #
rin(3,m+1,3)[[1,1,2; 1,-1,2];

F=bd(R,360/n,A/(3* m))|E;

Dome=rosad(0,0,n,360/n)|F;

Form=verad(0,0,-45)|bapel (3,R/2,0,R/2,R/2,
0.7*R,0.2*R)|bapel (3,-R/2,0,-R/2,R/2,
0.7*R,0.2*R)|Dome;

use & ,vm(2),vt(2),vh(R,R,3*R, 0,0,0, 0,0,1);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 188: Freeform (pellevated
compound hypar). See Section 3.2 of
Reference 3 and References 4, 5 and 6. (*)

L=20; (*) Lengthof side

of each hypar unitsin plan (*)

H=24; (*) Height of each unit(*)

m=8; (*) Semi-frequency of each unit(*)

P=H/(L*L); (*) Pitch (*)

n=2*m,

E=rinid(n,n+1,1,1)|[-m,-m,0; 1-m,-m,0]#
rinid(n+1,n,1,1)|[-m,-m,0; -m,1-m,Q];

F=bhp(L/n,L/n,1,P)|E;

Hypar=pex|rosad(L/2,L/2)|F;

Form=bapel(3,0,0,0,L,L,L/2)|
bapel(3,L,0,L,L,L,L/2)|Hypar;

use & ,vm(2),vt(2),
vh(0,-3*L,6*L, 0,0,0, 0,0,1);

clear; draw Form;

WA IS 4 4 gloadl (gl (e "ol

(*) Formian scheme for configurations
similar to Fig 189: Freeform (pellevated
binate grid). See References 4, 5 and 6. (*)

L=40; (*) Length of each side of grid (*)

R=8; (*) Riseof pellevants (*)

m=24; (*) Frequency of grid (*)

A=L/2;

Grid=bb(L/m,L/m)]|
(rinid(m,m+1,1,1)|[0,0,0; 1,0,0]#
rinid(m+1,m,1,1)|[0,0,0; 0,1,0]);

Form=capel(3,0,0,L,R)|capel (3,0,L ,L,R)|
capel(3,L,0,L,R)[capdl (3,L,L,L,R)|
capel (LA A L*sgrt[2,R)|Grid;

use &,vm(2),vt(2),
vh(A,-L,1.5*L, A,A,0, AA,L);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 190: Freeform (pellevated
geodesic dome). See References
4,5,6,7and8. (*)

RC=50; (*) Radius of circumsphere (*)

SP=30; (*) Span of cylindrical pellevant (*)

Rise=7; (*) Rise of pellevant (*)

m=9;  (*) Frequency of dome (*)

t=sgrt|3;

D=pol(1,5,'[1-5]' ,RC,[0,0; 2* m,0])|
genid(m,m,2,t,1,-1)|rosad(1,t/3,3,120)|
[0,0; 2,0];

Geodome=dil(3,1/3)|
trac(1,[0,0,0,RC],4,-15)|D;

Form=bapel(3,0,0,0,10,SP,Rise)|Geodome;

use & ,vm(2),vt(2),
vh(RC,RC,2*RC, 0,0,0, 0,0,1);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 191: Freeform (pellevated
ring barrel vault with binate pattern).
See References 4, 5 and 6 and Section 3.4
of Reference 3. (*)

S=60; (*) Span of barrel vault (*)

SP=80; (*) Span of cylindrical pellevants (*)

H=14; (*) Riseof barrel vault (*)

RP=16; (*) Rise of pellevants (*)

m=70; (*) Frequency in U2 direction (*)

n=10; (*) Frequency in U4 direction (*)

R=70; (*) Radius of annulus (*)

A=2*atan|(2*H/S); (*) Sweep angle (*)

Q=8/(2*sin|A); (*) Radius of

cross-section of annulus (*)

E=rinic(2,4,m,n+1,1,1)|
[1,0,1,-n/2; 1,1,1,-n/2)#
rinic(2,4,m+1,n,1,1)|
[1,0,1,-n/2; 1,0,1,1-n/2];

F=dep(4) |ba(R,360/m,Q,2* A/n)|E;

Form=bapel (3,0,0,R,0,SP,RP)|
bapel(3,0,0,0,R,SP,RP)|F;

use & ,vm(2),vt(2),
vh(2*R,2*R,4*R, 0,0,0, 0,0,1);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 192: Freeform (paragenic
configuration). See Section 3.6 of
Reference 3. (*)

m=25; (*) Frequency (*)

E=rinit(m,m+1,1,1)|[1,0,0; 1,1,0]#
rinit(m+1,m,1,1)|[1,0,0; 1,0,1];

Form=bhp(1,1,1,0.01)|verad(0,0,-45)|
tran(2,25)|verat(0,0)[bc(1,7.5,1)]
verad(0,0,45)|bc(30,80/m,60/m)|E;

use & ,vm(2),vt(2),
vh(30,30,60, 0,0,30, 0,1,30);

clear; draw Form;
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(*) Formian scheme for configurations
similar to Fig 193: Hyperboloidal tower.
See Section 3.3 of Reference 3. (*)

H=30; (*) Height of tower (*)

H1=20; (*) Height at the neck of tower (*)

R=8; (*) Radius at the base of tower (*)

R1=3; (*) Radiusat the neck of tower (*)

m=10; (*) Number of sides of the base (*)

n=5;  (*) Number of rhombic unitsin
the vertical direction (*)

B=-2*n*HL/H;

P=(R*R-R1*R1)/(H1*H1);

E=rinit(m,n,2,2)|(lamit(0,B+1)|
[1,0,B; 1,-1,B+1]#{[1,-1,B+1,; 1,1,B+1],
[1,0,B+2; 1,2,B+2]});

Tower=bh(R1,360/(2* m),H/(2* n),P)|E;

use & ,vm(2),vt(2),
vh(10*R,10*R,-R, 0,0,0, 0,0,1);

clear; draw Tower;
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(*) Formian scheme for configurations
similar to Fig 194: Hyperboloidal tower.
See Section 3.3 of Reference 3. (*)

H=60; (*) Height of tower (*)

H1=50; (*) Height at the neck of tower (*)

R=8; (*) Radiusat the base of tower (*)

R1=3; (*) Radiusat the neck of tower (*)

m=6; (*) Number of sides of the base (*)

n=8;  (*) Number of rhombic unitsin
the vertical direction (*)

B=-2*n*H1/H;

P=(R*R-R1*R1)/(H1*H1);

E=rinit(m,n,2,2)|(lamit(0,B+1)|
[1,0,B; 1,-1,B+1]#{[1,-1,B+1; 1,1,B+1],
[1,0,B+2; 1,2,B+2]});

Tower=bh(R1,360/(2* m),H/(2*n),P)|E;

use & ,vm(2),vt(2),
vh(10*R,10*R,-4*R, 0,0,0, 0,0,1);

clear; draw Tower;
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(*) Formian scheme for configurations
similar to Fig 195: Conical tower.
See Section 3.3 of Reference 3. (*)
H=20; (*) Height of tower (*)
H1=80; (*) Height at the neck of tower (*)
R=8; (*) Radiusat the base of tower (*)
R1=0; (*) Radiusat the neck of tower (*)
m=10; (*) Number of sides of the base (*)
n=4;  (*) Number of rhombic unitsin
the vertical direction (*)
B=-2*n*H1/H;
P=(R*R-R1*R1)/(H1*H1);
E=rinit(m,n,2,2)|(lamit(0,B+1)|
[1,0,B; 1,-1,B+1]#{[1,-1,B+1; 1,1,B+1],
[1,0,B+2; 1,2,B+2]});
Tower=bh(R1,360/(2* m),H/(2*n),P)|E;
use & ,vm(2),vt(2),
vh(10*R,10*R,-6*R, 0,0,0, 0,0,1);
clear; draw Tower;
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(*) Formian scheme for configurations
similar to Fig 196: Conical tower.
See Section 3.3 of Reference 3. (*)
H=22; (*) Height of tower (*)
H1=30; (*) Height at the neck of tower (*)
R=15; (*) Radius at the base of tower (*)
R1=0; (*) Radiusat the neck of tower (*)
m=10; (*) Number of sides of the base (*)
n=4; (*) Number of rhombic unitsin
the vertical direction (*)
B=-2*n*H1/H;
P=(R*R-R1*R1)/(H1*H1);
E=rinit(m,n,2,2)|(lamit(0,B+1)|
[1,0,B; 1,-1,B+1]#{[1,-1,B+1; 1,1,B+1],
[1,0,B+2; 1,2,B+2]});
Tower=bh(R1,360/(2* m),H/(2* n),P)|E;
use & ,vm(2),vt(2),
vh(10*R,10*R,-2*R, 0,0,0, 0,0,1);
clear; draw Tower;
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(*) Formian scheme for configurations
similar to Fig 197: Cylindrical tower.
See Section 3.3 of Reference 3. (*)

H=20; (*) Height of tower (*)

H1=20; (*) Height at the neck of tower (*)

R=8; (*) Radiusat the base of tower (*)

R1=8; (*) Radiusat the neck of tower (*)

m=12; (*) Number of sides of the base (*)

n=4; (*) Number of rhombic unitsin
the vertical direction (*)

B=-2*n*H1/H;

P=(R*R-R1*R1)/(H1*H1);

E=rinit(m,n,2,2)|(lamit(0,B+1)|
[1,0,B; 1,-1,B+1]#{[1,-1,B+1; 1,1,B+1],
[1,0,B+2; 1,2,B+2]});

Tower=bh(R1,360/(2* m),H/(2* n),P)|E;

use &,vm(2),vt(2),
vh(10*R,10*R,-R, 0,0,0, 0,0,1);

clear; draw Tower;
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(*) Formian scheme for configurations
similar to Fig 198: Lazy-tongs.
See Section 2.4 of Reference 2. (*)

T=90; (*) Control angle (*)

D=1.2; (*) Dimensions

of aduplet for T=90 (*)
m=5; (*) Frequency of duplets (*)

H=sqrt|2* D*sin|(T/2);

V=ggrt|2* D* cos|(T/2);

Fold=rin(1,m,H)[{ [0,0,0; H,0,V1,
[0,0,V; H,0,01};

use &,vn(250,150),vs(35),
vh(0, m*H,0, 0,0,0, 0,0,1);

clear; draw Fold;

VAR SS & 4 glo Al (sl e ol

(*) Formian scheme for configurations
similar to Fig 199: Foldable double layer
grid. See Section 2.4 of Reference 2. (*)

T=120; (*) Control angle (*)

D=0.8; (*) Dimensions

of aduplet for T=90 (*)
m=6; (*) Frequency in the x-direction (*)
n=5; (*) Frequency inthey-direction (*)

H=sqrt|2* D*sin|(T/2);

V=ggrt|2* D* cos|(T/2);

Fold=rinid(m,n+1,H,H)|{[0,0,0; H,0,V],
[0,0,V; H,0,01} #rinid(m+1,n,H,H)|
{[0,0,0; O,H,V], [0,0,V; O,H,01};

use &,vn(150,250),vs(35),
vh(m*H, n*H,15*H, 0,0,0, 0,0,1);

clear; draw Fold;
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(*) Formian scheme for configurations
similar to Fig 200: Foldable double layer
barrel vault. See Section 2.4 of
Reference 2. (*)

T=140; (*) Control angle (*)

L1=0.8; (*) Length of

upper part of uniplet (*)
L2=0.7; (*) Length of

lower part of uniplet (*)
m=7; (*) Circumferentia frequency (*)
n=5; (*) Longitudinal frequency (*)

L =L1+L2; T1=180-T;

D=sgrt|(L1*L1+L2*L2-2*L1*L2* cos|T1);

D1=sgrt|(L*L-D*D);

A=asin|(L2*sin[T1/D);

B=180+A-T;

R=D*sin|B/(sin|B-sin|A);

C=asin|(L*sin|B/R);

E=rinit(m,n+1,C,D1){[R-D,0,0; R,C,0],
[R,0,0; R-D,C,0]} #rinit(m+1,n,C,D1)|
{[R-D,0,0; R,0,D1], [R,0,0; R-D,0,D1]};

F=bc(1,1,1)|E; P=m*C/2;

Fold=verad(0,0,90-P)|F;

use &,vn(150,100),vs(30),
vh(5,8*R,-12*R, 0,0,R, 0,1,R);

clear; draw Fold;
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International Journal of Space Structures, Collection of Papers, Vol. 1 No. 1to Vol. 20 No. 4
(1984-2005), Founders and Editors: H. Nooshin and Z.S. Makowski.

International Journal of Space Structures, Collection of Papers, Vol. 21 No. 1to Voal. 23 No.
4 (2005-2008), Editor: R. Motro.
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Proceedings of the First International Conference on Space Structures, held in the Space
Structures Research Centre, University of London, Battersea College, Edited by: Z. S.
Makowski, 1966.
Proceedings of the Second International Conference on Space Structures, held in the Space
Structures Research Centre, University of Surrey, Edited by: W. J. Supple, 1975.
Proceedings of the Third International Conference on Space Structures, held in the Space
Structures Research Centre, University of Surrey, Edited by: H. Nooshin, 1984.
Proceedings of the Fourth International Conference on Space Structures, held in the Space
Structures Research Centre, University of Surrey, Edited by: G. A. R. Parke and C .M
.Howard, 1993.
Proceedings of the Fifth International Conference on Space Structures, held in the Space
Structures Research Centre, University of Surrey, Edited by: G. A. R. Parke and P. Disney,
2002.
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Acceptance criteria

Accidental design situation

Accidenta imperfection
Actions

Active control systems
Air supported structure
Aircraft hangar
Analogy

Analysistool

Arch

Archimedean polyhedron
Archimedean solids
Architectural function
Arc-length method

As built drawings
Assembly

Ball joint system

Ball joints

Barrel vault

Bearings, supports
Behavior (behaviour)
Bi- form space structure
Bifurcation

Bifurcation point instability

Bilinear
Bottom layer
Boundary conditions

Boundary element method

Boundray conditions
Braced dome
Bracket

Brittle

Brittle fracture
Buckling

Cable

Cable roof systems
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Cable stayed structures

Cable structure

Cast

Characteristic value of actions
Characteristic value of an action
Chordal snap-through

Circular Hollow Section (CHS)
Cladding

Cold- formed member
Combination of actions
Compatibility conditions
Component

Composite space structure
Composite truss

Compositive system
Compression

Concentrated load

Conceptual design
Configuration

Configuration processing
Configurational

Connection

Connectivity

Connector

Connector deformability

Consistent mass
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Constraint

Construction management
Construction material
Construction safety procedures
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Continuous
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Continuum anal ogy
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Convexity
Corrosion fatigue
Corrosion protection
Covering

Critical load

Cyclic loading
Cyclic symmetry

Cylindrical coordinate system

Damage level

Damping ratio

Data generation
Datamining

Data processing

Dead load

Deep single-layer dome
Deformation

Degree of Freedom (DOF)
Dense configuration
Density of configuration
Dependence
Deployable structures
Design dternatives
Design basis earthquake
Design criteria

Design drawings
Design for maintaineability
Design situation

Design spectrum

Design tools

Design working life
Detailed design
Detailing

Deterministic analysis
Deterministic methods
Deterministically
Developable surface
Diagonal grid
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Diagona member
Diagonal struts

s slacl

5] 518 4 Vsl g0 slodSd o (sl

(45 o Joto (51500 y 15 45 sl Y

Diagonal-on-diagonal grid

Diagonal-on-square grid

Diamatic dome
Displacement controlled
Displacment

Distributed load
Division

Documentation
Dodecahedron

Dome

Double curvature
Double layer

Double layer barrel vaults

Double layer braced domes

Double layer grid
Double layer space truss
Dual

Dual polyhedron
Duality

Ductile fracture
Ductility

Durability
Dynamic action
Dynamic instability
Dynamic jump
Eccentricity
Economy of design

Eigen value
Eigen value analysis
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Eigen vector 09 M
Elastic Gl
Elastic instability (Sw)) elboy] g )lubl
Elasticity s
Elastic-plastic analysis b ol 40,0 jl) Sy o Y ol
(first or second order) )
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Element Py
Ellipsoid U8 b
End cone Sl by o
Environmental conditions axo Llyis
Environmental effects ao 6T
Equilibrium ol = ol
Equilibrium conditions Pl by
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Erection drawings (o)) cuni  slodidi
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Experimental stress analysis lo i | g2 ol
Explosion b/
Fabrication CS
Fabrication shop drawings b, cS b sloaidi
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Field investigations oo (sl sy
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Fire protection

First order elastic-perfectly plastic
anaysis

First order linear static analysis
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First order linear static analysis
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First order nonlinear analysis
Fixed action

Fixed support
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Floor structure (bduws L) 5 0l
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Foldable structure 580 0l
Force controlled g S cou
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Form Coy ) cdugd
Form finding sy o ldugd ( Slpss
Formation slwpys
Formex gm e
Formex algebra PP GSEINEN
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Fourier transformation )98 ot
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Gravitational force
Gravity

Grid

Grid dome

Hangar

Hardening rule
Hazard
Hemispherical dome

Hexahedron

High cycle fatigue
Hollow spherical node
Hubs

Human errors

Hybrid space structure
Hyperbola

Hyperbolic
Hyperbolic-paraboloid
Hystersis performance
|dealisation

Impact

Imperfect member
Imperfect structure
Imperfection
Imperfection sensitivity
initial imperfection
Importance

I mportance category
Incremental -iterative
Indeterministic analysis

Indeterministic methods
Industrial mass production

Industrialised space structures

Inflatable structure
Initial curvature
Inner strut

In-situ
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Inspection methods
Instability
Interconnection pattern
Irreversible limit state

I sotropic hardening
Isotropic plate
Iterative methods

Joint

Joint flexibility

Joint instability

Joint, node

Keyword

Kinematic hardening
Laboratory testing
Lack of fit imperfection
Lamella barrel vault

Large displacement effects

Large strain effects
Lateral buckling
Lateral spreading
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Level of confidence
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Limit analysis
Limit state analysis
Limit states

Line instability
Linear analysis
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Live load
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Load test
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Loading imperfections

Local buckling

Local snap-through

Long term actions

Low cycle fatigue

Lower limit

Lumped mass

Maintenance

Mallow dome

Manual Metal-Arc Welding
Mass

Mass production

Materia deterioration
Material nonlinear analysis
Material nonlinearity
Material properties
Maximisation

Maximum considered
earthquake

Maximum credible earthquake
Mechanical properties
Member

Member buckling

Member instability
Membrane

Membrane space structure
Membrane structure

Metal Inert Gas (MIG) Welding
Metalurgical properties
Minimisation

Mirror image symmetry

Modal participation factor
Mode shape
Modeling (Modelling)
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Modular structures
Modular system

Module

Monotonic loading
Morphology

Multi - layer

Multi - layer barrel vaults
Multi - layer braced domes
Multi -layer grids
Multi-layer grid
Multi-layer grid
Multi-level substructuring
Multiple support excitation
Near field

Network

Neutral stability

Nodal displacement

Nodal snap-through

Node

Node instability

Nodular

Nodular system

Nodular systems

Nominal value

Non-linear analysis
Non-linear dynamic analysis
Nonlinear response
Non-linear static analysis
Notatin

Novated dome

Octahedron

Onion dome

Operational basis earthquake
Optimization

Optimum

sy cdlato (cloo sl
Sl ppasgao

0Ligu xS sl ¢ Joto
Keaf G )il
crlidp s (wlidc Sy o poliddug
4 Y

Yl bl

S Y > slons
@Yl sloasis

4Y L 45

oYl sloasis

boojlo o)l (o > ol
[ool5” 4T puiloeioli Sy
L 0jp>

st c!/-‘fé

2 e s

25 a8

0,5 colis

2S5 skl

2SS s lisy

&/ oliges ppicssun

(Shodige ol

u“’/ o

sl gl

e

oyl LS

)

oy cols glao Ui

Orthotropic plate 5 jluasé ol b)) SKugpiniy) docd

(doleio Dlizo 90

1



"o g

Outer strut
Overall buckling
Overall instability

Overtightening
Paralel lamella dome
Passive control systems
Pellevated dome
Perfect structure
Performance

Performance based design

Performance levels
Permanent actions

Persistent design situation

Pin connection

Pin jointed connection
Pin support
Pin-connected grid
Pin-jointed grid

Plane of symmetry
Plane structure

Plate (shell) analogy
Plate joint system
Platonic polyhedron
Platonic solids
Platonic solids

Polar coordinate system
Polyhedra

Polyhedron

Ponding

Post - elastic

Post buckling behaviour
Post buckling strength
Postprocessing
Prefabricated

Pre-fabricated space structures

Prefabrication
Preprocessing
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Rigid body movment
Rigid connection
Rigidity

Rigidly jointed connection
Rigidly- jointed grid
Rise-to-span ratio
Roller

Roller support
Rolling

Roof structure
Safety evaluation
Safety level

Scallop dome
Schwedler dome

Second order elastic-perfectly

plastic analysis

Second order linear-elastic
analysis

Second order nonlinear analysis

Seismic action (AE)
Seismic design
Seismic hazard levels
Semi-rigid connection
Sensitivity analysis
Serviceability
Serviceability criteria

Serviceability evaluation

Serviceability level
Serviceability limit state
Shallow dome

Shear modulus

Shell

Shell joint system

Short term actions
Simple support

Single action
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Single layer WY S
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Summary

The present volumes contain the outcome of investigations carried out in the framework of
the second phase of a programme of research aiming at the preparation of a code of practice
for Skeletal steel Space Structures.

The redlization of the research work has been made possible in the context of a research
contract between the Technical Bureau of the Management and Planning Organization of
Iran and the Faculty of Engineering of the University of Tehran.

The present code of practice for Space Structures has been prepared for the first time in this
scale in an Internationa level with the support provided by the management and planning
organization of Iran.

The enclosure includes the final thoroughly revised version of the main text of the code,
necessary commentaries and appendices which have been approved unanimously by the
members of the main committee and the speciaty working group responsible for the
preparation of this code. The members had been selected among the distinguished nationally
and internationally recognized academic and professional specidlists in the field. The
prepared code of practice for space structures covers the scope of work intended to be met in
the second phase of the current research programme.



