Create textile structure Require first selecting the structure edges. Set the options to create the membrane.
Border lines are defined by an external closed path of n edges {convex "palygon®, nis minimum equal to 3) to create a membrane
in between with the possibility to have OMNE inner ring inside this closed path (top ring for instance).

Calculate Fun the simulation. Depending on the parameters, the simulation can take up to tens of seconds. In particular, setting a higher
number of subdivizions or a nan-zera inflating pressure increases the computation duration.

Mo dify select a previously generated membrane to modify its parameters.

Modify edge cable Change the tension in a cable on a selected edge {use initial line -before calculation- for selection). Also warks with several

selected edges. A higher tension value will result in a lower cable curvature (higher radius of curvature).
The option Straight edge? can be used to model a clamped membrane on a straight edge.

Modify membrane Change the options of the simulation.
Help Cpen this document.
About Inforrmation about the plugin.
Inflating pressure Fressure difference between the interior and the exterior of the membrane.
The inflating pressure iz expressed in arbitrary units (hut always with a positive value); high values can make the computation much
langer.
Warp/weft tension ratio Tension ratio between warp and weft (fill) directions of the fabric.
Warp orientation (°) Angle between the warp and the red SketchUp axis (by defaut, the warp direction follows the red axis).
This parameter Is only avaliable with a closed external poligon [in case of an inner Hing, the warp direction 15 always radial to this
ring).
Default edge cable tension Increasing this value results in less curved edge cables (higher tension),
Subdivisions Mumber of subdivisions of the membrane for the computation.

Default value 1s 20. Increase it in case of inappropriate shape of the membrane, mainly on one edge (however it will also increase
camputation time).
This parameter Is only avallable with a closed external poligon [Mrectanguiar” mesh is used for calcwlation).

Radial subdivisions / Murnber of subdivisions of the membrane for the computation.

Angular subdivisions Default values are 12 and 36. Increase them in case of inappropriate membrane shape, mainly on one edge (however it will also
Increase computation time).
This parameter Is only avallable with a closed external poligon with an inner ring ("circwlar” mesh is used for calculation].

Accuracy level Frecision of the computation.
Computation stops when ,where Iz the maximal displacement between twoa iterations, is the height of the

membrane and the level of accuracy (a higher value result in a more precise calculation).
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> FerrariSketch V1.0: « hypar » membrane

Border choice and membrane parameters

 ZBOC CHLBILRSFHZARA QLD EF H -~ O 00

FerrariSketch - Create textile structure: options

Inflating pressure [>0] ||]-|]

Warp/\Weft tension ratio |1 -0

Varp orientation ["] |l].l]

Default edge cable tension |25-|]

'ubdivisions 20 .
i | select one closed path of border lines

Ao led 3 > create textile structure
ok | Cancel |

FerrariSketch software: plugin for textile membranes form-finding — October 2009 ﬁ?ﬁﬁlﬂﬁg 177
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> FerrariSketch V1.0: « hypar » membrane

Membrane generation

X /ZBOC v JLBLESFHIARA QLD EF OF -~ -~ O 0O

> calculate

P ZBOC|C G RBLEOF HZAA QLS EF *H -~ 000
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> FerrariSketch V1.0: « hypar » membrane

Edge curvature changing
(tension in the edge cable)

» /BOC CIRBIECEF VAR ILOEF 9 ~~0C0 00

FerrariSketch - Modify cable curvature |X| :
_Cahle'tensio_n'

Straight Edge?

select structure > modify
select edge > modify edge cable
tension value > calculate

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 3/7
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> FerrariSketch V1.0: « hypar » membrane

Shadows adding
ar4 { Ie

CGRBLECF HLAR LD EF OH - © 00

=5hadnw Settings = |
W Display shadows E

Tlme 0621 Moan 0658 14:46 =
Date ) Fmamd Ag DNDIg'“S :"
Light — 5

— |64 _lj
Dark, — |54 _l:'

W Use sun For shading
Display:
W onfaces W onground [ From edges

SketchUp menu > shadows

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 47
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> FerrariSketch V1.0: « hypar » membrane

Fabric color choice

' | ZHOC CORLBLROF HZARAOLDEF S~~~ 000

SketchUp menu > materials > Colors

FerrariSketch software: plugin for textile membranes form-finding — October 2009 fgﬁﬁlﬁﬁ! 5/7



> FerrariSketch V1.0: « hypar » membrane

Final modelling with structure (steel elements)

FerrariSketch software: plugin for textile membranes form-finding — October 2009 Egﬁtelﬁﬁ! 6/7



> FerrariSketch V1.0: « hypar » membrane

Google Earth exportation (Paris, place du rocadéro)

location choice on Google Earth '
> SketchUp - |
> get current view > place model & SR

012008 CyberCity .. Google:

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 777
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> FerrariSketch V1.0: membrane with arches

Border choice and membrane parameters
\i% Iﬁl.FI@@.ﬁ@\éRﬁ@lﬁ@%ﬁl@&@lﬁfﬂﬁ%l\ = 00

| FerrariSketch - Create textile structure: options

Inflating pressure [>0] ||]-|]

Warp/Weft tension ratio |1 .0

Yarp orientation [°) |I].I]

Default edge cable tension |25-|]

‘Subdivisions |2|]

Accuracy level |3-|]

1] I Cancel I

select one closed path of border lines > create textile structure

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 1/8
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> FerrariSketch V1.0: membrane with arches

Membrane generation

Q|

P /BOC CHRPBLRDSFHZARA DL EF o5 ~|

> calculate

H/ZBOC Y RBLESEFH AR LD EF S~ ~| O |

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 2/8
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> FerrariSketch V1.0: membrane with arches

P /BOC v HRBLEDFHRARA QLD EF O~ ~ O Edge curvature changing

(tension in the edge cable)

W /BOCCFLBILESF H2ZAR JLS EF|v ., S 00 00

select structure > modify
select edge > modify edge cable
tension value > calculate

Cable tension

Straight Edge?

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 3/8
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> FerrariSketch V1.0: membrane with arches

Membrane curvature changing
(warp/fill tension ratio)

P ZBOC CHRBELRSF HIAR LD EF SF -~ O

A /BOC CURBLAOFHRAROLS EF S TS 00

select structure > modify C
SeleCt fabrlc > mOdify membrane ! Ferra.riSketch - Modify fabric membrane
ratio value > calculate Inflating pressure (>0) [0

Warpjweft tension r*i'u 5.0 !

VWarp orientation [")

Accuracy level

FEEHEAEI 4/8
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> FerrariSketch V1.0: membrane with arches

Shadows adding
VN /ZBOC UG RALRSEFHZAUARAQLDEF -~~~ © 00

Shadow Settings
Iv Display shadows

IOt O3 MHoon IE5ET] 13:30 g
|
Date | Fpamd g as DJNDIIIIB :"

I™ Use sun for shading
Display:

¥ Onfaces W Onground [ From edges SketChUp menu > ShadOWS

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 5/8
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> FerrariSketch V1.0: membrane with arches

Fabric color choice
" ZBOC U HRBLESFIHZAR QLD EFOH -~ D OO

SketchUp menu > materials > FerrariColors

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 6/8

rrrrrrrrrrrr




> FerrariSketch V1.0: membrane with arches

Final modelling with structure (tubular steel arches)

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FEFFIAF“ 718
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> FerrariSketch V1.0: membrane with arches

Google Earth exportation (Paris, place du Trocadéro)

location choice on Google Earth e
> SketchUp ——

> get current view > place model e szocpecty & - E\
- : BCEo0gle-

Aerodata International Surveys

FerrariSketch software: plugin for textile membranes form-finding — October 2009
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> FerrariSketch V1.0: conoidal membrane

Border choice and membrane parameters
N ZABOCCELBELRESEHZAA QLD EF 97~ ~

FerrariSketch - Create textile structure: options

000

Inflating pressure [>0] ||]-|]|

Warp/Weft tension ratio  [1.0

Default edge cable tension |25.I]

Radial subdivisions |12

Angular subdivisions |3ﬁ

Accuracy level |3.I]

oK. I Caticel |

select one closed path a border lines and one internal circle > create textile structure

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 1/5
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> FerrariSketch V1.0: conoidal membrane

Membrane generation

r /BOC CHRPBLESF H2ZARA QLB EFSH -~ 000

> calculate

FerrariSketch software: plugin for textile membranes form-finding — October 2009 ﬁ?ﬁﬁlﬂﬁg 2/5



> FerrariSketch V1.0: conoidal membrane

Membrane curvature changing
(warp/fill tension ratio)

PBLRCEHZAR QLS EF & 00 00

FerrariSketch - Modify fabric membrane

Inflating pressure [>0) ||]-|]

Warppweft tension r&iu 2-@

Accuracy level |3.l]

select structure > modify
select fabric > modify membrane
ratio value > calculate

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 3/5
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> FerrariSketch V1.0: conoidal membrane

Final moddeling with structure (case of flying mast)
lf% ZBOC c gPBLESEF HZRAA QLS EF -~~~ 000

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FEFFIAF“
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> FerrariSketch V1.0: conoidal membrane

Google Earth exportation (Paris, place du Trocadéro)

location choice on Google Earth
> SketchUp
> get current view > place model

71
p—

- Google -

FerrariSketch software: plugin for textile membranes form-finding — October 2009 fgﬁﬁ!ﬁﬁ! S/5
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> FerrariSketch V1.0: multi-cones membrane

First cone: border choice and membrane parameters
N ZBOC CILBLESEF HZARA LD €F OF~ ~

Inflat'ing-pressure [50] |I].I]|

Warp/Wweft tension ratio |1 -0

Default edge cable tension |25-|]

Radial subdivisions |1|]

Angular subdivisions |35

Accuracy level |3-|]

Tl Cancel |

select one closed path a border lines and one internal circle > create textile structure

FerrariSketch software: plugin for textile membranes form-finding — October 2009 ﬁ?ﬁﬁlﬂﬁ! 1/6
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> FerrariSketch V1.0: multi-cones membrane

First cone generation

> calculate

FerrariSketch software: plugin for textile membranes form-finding — October 2009 ﬁ?ﬁﬁlﬂﬁg 2/6



> FerrariSketch V1.0: multi-cones membrane

Edge curvature changing: straight edge
(clamped border edge)

V BOCCGRLBLEOFHZAR DL EF > S 0000

FerrariSketch - Modify cable curvature |X|

select structure > modify
select edge > modify edge cable
straight edge? > yes

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 3/6
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> FerrariSketch V1.0: multi-cones membrane

Second cone generation

K /ZBOC CIPBLESF HLAA LD EF SR~ - © 00

FerrariSkatch - Create textile structure: options

Inflating pressure [>0)
Warp/Weft tension ratio
Default edge cable tension
‘Radial subdivisions

Angular subdivisions

Accura cy level

e

KW ZBOC CILBLESF H AR QLD EF v 50000

FerrariSketch - Modify cable curvature |X|

Cable tension 25.0

Straight Edge? -

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI 4/6
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> FerrariSketch V1.0: multi-cones membrane

Other cones duplication

P ZBOC | RBLRSFH AR QLD EF SFH -~ 000

FerrariSketch software: plugin for textile membranes form-finding — October 2009 ﬁ?ﬁﬁlﬂﬁg 5/6



> FerrariSketch V1.0: multi-cones membrane

Final modelling with structure (with flying masts)
P —

FerrariSketch software: plugin for textile membranes form-finding — October 2009 FERRARI
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