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— BISPEVIKA B6A
FAGADE OPTIMIZATION

MAFFEIS ENGINEERING | Expertise

For the optimization of
facade using timber
prefabricated panels the
first focus is on the
repeatability of the
single panel.
Considering as a first
step a standard product
range for large timber
panels of 3m x 12m, the
goal is to rationalize
opening size and facade
panel patterns
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— BISPEVIKA B6A

FACADE OPTIMIZATION

L1l 4

Building physical and ecological rating

N

Fire protection

REl i—o0]60

max. unsupported length | = 3 m; max. load (qﬁ_ d) = 60 [KN/m]

Heat insulation

U [W/m2K] | 0.150

S

Sound insulation

Ry, [dB] 44

Ecology

A0I3 40

Building material specifications for construction, layer structure | from the inside to the outside

Thickness Building material Heat conductivity Gross density Flammability class
[mm] W/ (m - K) p [kg/m?] EN 13501-1

A 19 Wooden exterior wall cladding 0.15 525 D

B 40 Wooden battens (40/60; e = 625) 0.13 475 D

C 22 Under-ceiling board, wood fibre insulation panel 0.05 250 E

D 200 Wood fibre insulation panel 0.04 110 E

E 100 CLT BBS, 5-layered 0.12 450 D

Total | 38.10 cm 84.30 kg/m?

MAFFEIS ENGINEERING | Expertise
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REDUCTION OF THICKNESS
e S=381Tmm (A=418mm-381Tmm =37mm)
. Uvalue=0,15 W/m2K

| &) -37mm
A s .
: 96 L 102
38 9 98 ‘I‘BS 48

344

Gulvopbygning 34mm:
14mm parkett

4mm trinlydsdug
16mm afretningslag

—F -— -

2 i
P I “ffg

200

250

CALCULATION OF SURFACE INCREASE

_ 1144900-1000000
o 1000000

A

x100=+14,5%
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— BISPEVIKA B6A MAFFEIS
FACADE OPTIMIZATION

R S D D A first analysis has been conducted
8y | considering:

=l ) | e s L] 4 st ‘— . D | D - Internal layout (room type)
e - - D - - Wall openings type/size
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10 i ™ 50 or 66 mm

100 mm Reducing typologies by matching openings

o with similar size.
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— BISPEVIKA B6A MAFFEIS
STARTING PANELISATION

TOTAL NUMBER OF UNIQUE PANELS: 52

MAFFEIS ENGINEERING | Expertise



— BISPEVIKA B6A MAFFEIS
NEGLIGIBLE CHANGES

No. of Previous
Unique Panels: 2

No. of Previous
Unique Panels: 2

Total number of unique panels: 50

No. of Unique Panels
after this step: 1

No. of Unique Panels

oo
after this step: 1 Saving: 3%

MAFFEIS ENGINEERING | Expertise
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MINOR ARCHITECTURAL CHANGES

an ) ( )

No. of Previous No. of Previous

Unique Panels: 2 m Unique Panels: 3

Total number of unique panels: 42

No. of Unique Panels
after this step: 1

No. of Unique Panels

m after this step: 1

Saving: 19%

{l_-_-
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— BISPEVIKA B6A MAFFEIS

ORIGINAL STATE - NO CHANGE

TOTAL NUMBER OF UNIQUE PANELS: 39 Saving: 25%

MAFFEIS ENGINEERING | Expertise



— BISPEVIKA B6A MAFFEIS
FACADE PANEL LAYOUT OPTIMIZATION ofal e el [ bl o bl

* Facade footprint defined considering all openings and geometry. -
* Modular subdivision based on slate panel widths: H B 2
200/300/400/500/600 mm.

* Slate thickness: 15 mm.

* Shifter module centered over 10 mm vertical joints for seamless continuity.

* Minimum 100mm overlap.

* Parametric script enables automatic population of each fagade with randomized
vertical axes. Intelligent grid generation for optimized substructure coordination.
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— BISPEVIKA B6A
FAGADE PANEL LAYOUT OPTIMIZATION

* A custom scriptrandomly segments each steel axis, based on panel lengths and dimensions.
* Enables dynamic panel distribution while respecting material constraints.
* Architectural freedom preserved: panel layout can be reshuffled by modifying the random seed.

T
|
0y
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L

randomize elevation

*The script allows architects to modify
base panel dimensions based on
supplier specifications.

ePanelisation adapts automatically,
updating the layout with the new
dimensions.

eRandom positioning logic recalibrates
to maintain variation and alignment.
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— BISPEVIKA B6A MAFFEIS
FACADE PANEL LAYOUT OPTIMIZATION

eEach panelis categorized by base dimensions (width x height).

*Combining width and height yields 38 unique panel types for this configuration.
eFor each type, the system generates:

eExact quantity

*Precise location on the fagade
eTotal panel count: 8,397
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FACADE PANEL LAYOUT OPTIMIZATION
* To optimize fabrication, fagade panels are pre-mounted during the timber panel production phase. d
* This significantly reduces on-site assembly time and improves installation accuracy.
* A custom grouping system was developed to:

Associate each slate panel with its corresponding timber prefabricated unit.
Identify edge panels to be installed on site, at junctions between prefabricated blocks.

MAFFEIS ENGINEERING | Expertise
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DURST HEADQUARTER

Steel Structure - Glazed Roof - CLT - Aluminum Fagade

Curtain Wall Fagade | 1250 m?
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DURST HEADQUARTER VIAFFEIS

Preliminary Geometrical Analysis ' clasise Y,
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Concrete - Geometry Check from Cloud Point Survey [Volvox]
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Steel Structure
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Afacade using X-Lam as a backing wall has the CLT - Out of Plane Optimization
lowest embodied carbon and could even be
carbon negative over its lifespan considering
sequestration.

CLT - Holes Cutter Definition

1,
DDDD

F it

CLT - Panels Geometry Definition

CLT - Holes Clash Check

MAFFEIS ENGINEERING | Expertise
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Alu Mullion

Alu RHS

Alu Diagonal

Alu Belt

Alu Window Tunnel
CLT Panel

Bracket

e
=)

ALU Panels - Fagcade Substructure

B SR A

Distance between
Alu Surface and CLT
[Min 0.3m - Max 1.6m]
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ALU Panels
Facade Substructure
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AUTODESK’
ALU Panels - Assemblies INVENTOR’
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— THINK DIFFERENTLY MAFFEIS

A New Science of
Consciousness
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DATA DRIVEN PARAMETRIC OPTIONEERING DESIGN TOOL

Typology
. ’
precast || stk || e 159.24 ff@% 2.38 @ 0.629 % 151.61 ((c’o‘,?
Avg of EUI (kWh/m2/Year) 9 Avg of MDF Avg of Total Facade U-Value... Avg of Total Facade Embodied... AN/
i UA vision, UA opaque and WL Facade Embodied Carbon
Window
Double Glazing Triple Glazing
g ; °
¥ <o,
59.4%
Input 26.8%
Window Height 2
92.38%
1200 1500 2000
@ UA vision @ UA Opaque ®WL O®A1-3/m2 ®A4/m2 @C1/M2 ®(C2/m2 ®C3-4/m2
Opaque Width 5
l Optimization Analysis: EUl vs. Total U-Value
500 700
Window With 180

1000 1200 1500 2000

170

$ '
£
Output 2 o X s &
U Value Total Facade (W/m2*K) 2 \ 00 O Qe © o
0.455 0.456 0.458 0.460 > 150 . D&
14 @ D C
EUI (kWh/m2/year) C > © o
139.97 14030 140.84 141.17 > 0
MDF % 04 06 08

U Value Total (W/m2*K)

1.38 139 139 140 141 >

N [®

e

0.23

Avg of WWR

Heating & Cooling Demand

85.8%

I

® Average of Cooling % @ Average of Heating %

of=|e



)
©
Typology

g : S0 { (_(\Q %
Precast Stick Unitized 152.02 @é’ 2.68 J(W7)) 0.572 151.74 (.C0: 4 0.24
Avg of EUI (kWh/m2/Year) & Avg of MDF Avg of Total Facade U-Value... Avg of Total Facade Embodied... AN\ Avg of WWR

UA vision, UA opaque and WL Facade Embodied Carbon Heating & Cooling Demand
Window
Double Glazing Triple Glazing
>
4
59.2%
Input
Window Height e
1200 1500 2000
@ UA vision @ UA Opaque @'W1 OA1-3/m2 OA4/m2 OCI/N2 8C2/m2 8C3-4/m2 ® Average of Cooling % @ Average of Heating %
Opaque Width
Optimization Analysis: EUl vs. Total U-Value
500 700
Window With e

1000 1200 1500 2000

170

3 e ©0° «® ®
Output g 164 o ©® PY ®
U Value Total Facade (W/m2*K) 3 ® 00 a® ® @
0455 0456 0458 0460 > . o © 0o e ..
EUI (kWh/m2/year) ® : : . :. ® ®
139.97 14030 140.84 14117 > W . . “ ®

MDF %

04 06 18 0 12
U Value Total (W/m2°K)
139 139 1530 | 158 11:61
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Designing with GLASSS
has never been so easy.

IT’S FREE

We want everyone to experience the power of an
: i intelligent system without financial barriers

IT°"S POWERFUL

It leverages the full power of Grasshopper, expanding
its capabilities with a smarter, more responsive, more
intuitive interface

Precise and Reliable Speed and Precision

IT’S ONLINE
aEEE—— No installations, no compatibility issues, no waiting.
Just open your browser and start







It’s been a pleasure sharing
our work with you

THANK YOU
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