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// COFFEE CULTURE

Castro and the Brunetti are two prominent hotspots for stu
and public alike, seeking for potent caffeine !x. Located ad
cent to the architecture faculty of Melbourne University,
this is the perfect testing ground for an iconic feature whick
emphasize the exciting mixture of activities that occur in th
site.

This proposal seeks to integrate the need for a provocating
gesture at the exit of the alley from the lanPotter to Castro.
Looking at the everyday usage of this passageway, this
secondary short cut route is also the gateway to the
architecture faculty precinct.

Itis a place to meet, to interact, to contemplate and to !nd
some solace in the hectic everyday semester days.
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/I BASIC GEOMETRY

In order to achieve a volume using parametric surface, it is important
that any surface on it could be tiled in triangles as they are de!nitely planar.

Regardless the variations in its topology, circles in parallel and having constant
number of points around its perimeters will ensure the surface between them
to be planar.

/I generate planes on the line, on which the circles will anchor to.

/I variations will depend on the length of the line and the distance between
each plane from its neighbour.

/I bspline curve will be the determinant of what the array of the circles conform to.

r = = = -Line by StartPointDirectionLength

of BSpline Curve ang- - - - - - - - - - .

I

1

I

I

|

Points by intersection :
I

planes :
I

I

———————————————— BSplineCurve by Points

Plane by DistanceAlong Curve - - - - - - - A

Circles generated by

————————————— Centre of Radius of Circles
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Circles generated by
Centre of RadiusSweepAngle

-------------------- BSplineCurve by Points
to determine shape of

umbrella
PointsAlongCurveParameters - - - - - - - - - - -
PointsBySeriesCount(0,1,9)
PolygonByVertices - - - = = - - = = = - -
_______________ PolygonbyPointGrid

______________ Points by Toggle
Replication
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/ HEXAGON GRIDS
Hexagonal structure is adopted for its structural integrity and its robust application.

The hexagon can form a regular tessellate the plane and its surface could form
truncuted triangular tilings.

unction (Point ptGd)

~— =

1
1
: /* this is quite a complicated script
1 it draws shapes based on an indirection array, and has
1 conditional left and right and up and down shifts depending
: on the position of the shape in the grid
*
: /I breakpoint;
1 int bays = ptGd[0].Count;
1 int "oors = ptGd.Count;
<« - - == -
Polygon pol = {}; //the output polygons
int hexi = 0; /lcounter of the hozizontal direction
int hexj = 0; /lcounter of the vertical direction
int col = 0; /lwhat collumn are we in?
int shift =0;  //changes depending on out position

/lthis is the indirection array, it links into the loop that links up the points
int patternOffseti = {1, 0, 1, 2, 3, 2};

/I0 1 2 3 4 5-handy index label
int patternOffsetj = {0, 1, 2, 2, 1, 0};

: for (inti=0; i< "oors-3; i=i+2)/["oors -3 because it's referign to the bottom point
pre hexagonal grid script { if (col%2#=0) //if in an even col
| { shift = 1;
| Llse
v shift = 0;
}

for (intj = 0; j < bays; j+=2)

Point verts = {}; //temp variable to draw the poly through

1
for (int k = 0; k < patternOffseti.Count; k++)//this loop builds a list of points for the sha
to go through !
{ 1
int ud = (i + patternOffseti[k]); :
int Ir = (j + patternOffsetj[k] + shift)%bays; //the mod(%) makes the seam join up
verts[k] = ptGd[ud]//up and down

[Ir];/Nleft and right

}
pol[hexi][hex]] = new Polygon(); /I'nally,make the polygon
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1 pollhexi] = {};
1
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1 pol[hexi][hexj].ByVertices(verts);
1
1
1
1
1
1
1
1
1

hexj++;

}
hexi++;
col++;

}

return pol;

}
post hexagonal grid script Hexagonal script

courtesy: Ben Doherty
NotionParallax
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generating primary geometry

-——=>

primary geometry: iteration chosen

apply hexagonal grids

apply regular point grid
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/I DIGITAL MODIFICATION TESTED

Iterations are chosen by determining the appropriate length and radius of the circles to
suit site conditions and requirements.

parallel circles alter distance in test for iterations test for iterations
between circles

test for iterations iterations chosen generate points along perimeteres
to obtain desired polygon (ie.square,
pentagon, hexagon, etc)

generate regular replace regular grid
grid onto polygon with hexagonal grid



1
double curvature hexagonal polygons

<+ - - - -

apply sub-hex script to ensure planar surface

function (Point ptGd)

{

/* this is quite a complicated script

conditional left and right and up and down shifts depending
on the position of the shape in the grid
*
!
breakpoint;
int bays = ptGd[0].Count;
int "oors = ptGd.Count;

Polygon pol = {}; //the output polygons

int hexi = 0; /lcounter of the hozizontal direction
int hexj = 0; Illcounter of the vertical direction

int col =0; /lwhat collumn are we in?

int shift=0;  //changes depending on out position

for (inti=0;i<"oors-3; i=i+2)//"oors -3 because it's referign to the bottom point
if (col%2#=0) //if in an even col

shift =1,
}

else

shift = 0;
}

pollhexi] = {};
for (intj = 0; j < bays-1; j+=2)
{

int arround = (j + shift);//%bays; //the mod(%) makes the seam join up;
intallong =i;
int currentColour = Random(1,14);

pol[hexil[hexj] = {};

pol[hexi][hexj][0] = new Polygon();

pol[hexi][hexj][0].ByVertices({
ptGd[allong+2][(arround+1)%bays],
ptGd[allong+3][(arround+1)%bays],
ptGd[allong+2][(arround+2)%bays],
»

pol[hexi][hexj][1] = new Polygon();

pol[hexi][hexj][1].ByVertices({
ptGd[allong+1
ptGd[allong+1
ptGd[allong+2
ptGd[allong+2
D

[(arround+1)%bays
[(arround+0)%bays
[(arround+0)%bays
[(arround+1)%bays

pol[hexi][hexj][2] = new Polygon();

pol[hexi][hexj][2].ByVertices({
ptGd[allong+1
ptGd[allong+2
ptGd[allong+2
ptGd[allong+1
W

[(arround+1)%bays
[(arround+1)%bays
[(arround+2)%bays
[(arround+2)%bays

pol[hexi][hexj][3] = new Polygon();

pol[hexi][hexj][3].ByVertices({
ptGd[allong+2][(arround+1)%bays],
ptGd[allong+3][(arround+1)%bays],
ptGd[allong+2][(arround+0)%bays],
W

pol[hexil[hexj][4] = new Polygon();

pol[hexi][hexj][4].ByVertices({
ptGd[allong+1][(arround+1)%bays],
ptGd[allong+1][(arround+0)%bays],
ptGd[allong+0][(arround+1)%bays],
»

pol[hexi][hexj][5] = new Polygon();
pol[hexi][hexj][5].ByVertices({
ptGd[allong+1][(arround+2)%bays],
ptGd[allong+1][(arround+1)%bays],
ptGd[allong+0][(arround+1)%bays],
»
hexj++;
}
hexi++;
col++;

return pol;

. 1
cone of silence
it draws shapes based on an indirection array, and has//generative Component

sub-hex polygons
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/I INTEGRATION OF FABRICATION STRATEGY

Each individual hexagonal polygons on the primary geometry

are further broken down into sub-hex polygons. Each vertex which

made up these polygons are mapped from the primary geometry

and exported as excel sheet. These are then used in the cusotmised

fabrication planning in Generativce Component. A
|
|
|
|
1
1

A site
1
1
1
1
. B
(== i
A=y N
1 1 1 1
A ey 1
- ! umbarz subPolyHex
7 memmmmmmamaaay  Mmmememe- ]
- - 1
e 1
} customised fabrication P r¥-m e - - - .
: planning -7 : :
1 P - 1 1
] i~ ! !
| |
| |
1 |
| |
| |
| 1
| |
1 1
| |
€ —————— - - *------- r 1
| |
| |
| |
| 1
| |
1 |
| |
- 1 1
each vertices are promoted as mapping each vertices on the I I
excel range surface : :
| 1
| |
1 |
I |

modi'ed script to break up the
sub-hex polygons



/I ANALOGUE EXPERIMENTS

Breaking up the hexagonal polygon
onto sub-hex polygons which results
in three dimentional hexagons.

Material: 110 gsm paper
tracing !'Im
trheads
glue

Pros: Rigidity already exists with folding.

Tracing !Im gives required aesthetic value.

Cons: Risky as actual built material.
Tracing !Im curls much faster than
gsm paper and is more restrictive in
its connection.

Method 1: Glue the back of each 4sided
polygon to the next by means of
using tabs.

Pros: quick and easy
Cons: structure to be rigid & can only
be deformed in one direction.

Method 2: Stitch the end of triangulated
polygons to the edge of the 4 sided
polygons.

Pros: allow structure to be more "exible.

cone of silence
//[fabrication studies
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/I ANALOGUE EXPERIMENTS

Starting with square tissue paper and maintain primary connections
among 6 sub polygons.

Material: Kleenex ribbed tissue paper
metal stapler
trheads
needle

Pros: Slight structural ingetrity comes from the ribbing of tissue.
Light and "uid. Slightly translucent.
Slightly surprised with the outcome.

Cons: Proven slightly too delicate for stitching.
Not sure with the audience’s reaction to toilet paper.

Method 1: Stapler edges of triangulated polygons together
Pros: quick and easy. Strong connection.
Cons: aesthetic value ?

Method 2: Stitch the end of triangulated
polygons to each other.

Pros: allow structure to be more "exible.
stitching provides neater
connection.

Cons: stitching paper may cause it to
tear.



/l PRIMARY GEOMETRIES EVOLUTION

Step by step evolution of how the primary geometry is generated and how
the sub-geometry comes about.

01 02

04 05

07 08

03

06

09

cone of silence
/lgenerative component
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/I ANALOGUE EXPERIEMENT

Analogue experiement to determine the digital fabrication methodology.
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/I FABRICATION PLANNING BY GENERATIVE COMPONENT

Each points on the unfolded polygons are mapped by means of using radius of arches.
Radius of archies = distance between points.

distance between points = variables = values obtain from the excel sheet range promoted from primary geometry

do o T d03
Ve AN 7/ N\
/7 AN / N
’, a3 di> N
/7 AN 7/ N
/ AN 7/ \
\ 7/ AN
baseCs dos ptal do7 Pt05 a07

a08

a09 all

pto6 0 pto7 5
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/Il FABRICATION PLANNING
Material chosen: fabrics which has ribbing and translucency
threads
metal wire / rods

Method of connection: Stitching

Precedents : umbrella + lanterns methodology
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/I FABRICATION PLANNING

some unfolded hexagons ready for laser cutter. Cloth will be sandwhiched in between two cards to
prevent it from being burnt or torn. Another alternative will be using the card cutter but similar strategy

7
A
P
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/l PHOTO MONTAGES
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FABRICATION VARIABLES

Fo— == - L]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llong 0 arround0

2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 258819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 allong 0 arround2
258819 2.58819 2.58819 258819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 258819 2.58819 2.58819 2.58819 2.58819 Lllong 0 arround4 |
258819 2.58819 258819 258819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 hllong O arround6 |
2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 pllong O arround8
2.58819 2.58819 2.58819 258819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 2.58819 Fllong 0 arround10
0 0 0 0 0 0 ) 0 0 0 0 0 ) 0 0 0 allong 2 arround0
4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 Lllong 2 arround2
4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 hllong 2 arround4
4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 pllong 2 arround6
4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 Fllong 2 arround8
4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 4.242419 allong 2 arround10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llong 4 arround0
4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 hllong 4 arround2 1
4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 hllong 4 arround4 1
4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 Fllong 4 arround6 1
4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 allong 4 arround8
4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 4.565367 allong 4 arround10
) 0 0 ] ] 0 ) 0 0 0 0 0 ) 0 0 ] Lllong 6 arround0
5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 hllong 6 arround2 |
5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 pllong 6 arround4 1
5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 allong 6 arround6é
5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 allong 6 arround8
5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 5.436565 Lllong 6 arround10 !
0 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 hilong 8 arroundo 1
7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 pllong 8 arround2 1
7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 f\llong 8 arround4 1
7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 allong 8 arround6
7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 allong 8 arround8
7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 7.940624 hllong 8 arround10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 hllong 10 arround0
11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 fil\ong 10 arround2
11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 allong 10 arround4
11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 allong 10 arroundé
11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 Ll\ong 10 arround8
11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 11.74032 hllong 10 arround10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 pllong 12 arround0 |
15.97739 15.97739 15.97739 15.97739 1597739 15.97739 15.97739 15.97739 15.97739 1597739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 Fl\ong 12 arround2
15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 1597739 15.97739 15.97739 15.97739 15.97739 15.97739 allong 12 arround4
15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 allong 12 arround6
15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 hllong 12 arrounds |
15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 15.97739 1597739 15.97739 15.97739 15.97739 15.97739 15.97739 pllong 12 arround10 |
0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 allong 14 arround0 1
20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 allong 14 arround2
20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 allong 14 arround4
20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 lil\ong 14 arrounds |
20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 hllong 14 arround8 |
20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 20.63327 FHOng 14 arround10 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 llong 16 arround0
25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 El\ong 16 arround2
25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 hl\ong 16 arround4 I
25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 hllong 16 arround6 |
25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 Fl\ong 16 arround8
25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 25.67902 pllong 16 arround10
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