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Summary

Professional Practice 
Teaching 

Completed projects 
Current research & projects 



Professional practice



2007 Pont pédestre sur l’Our,
Burg Reuland
Maître d'ouvrage : Commune de Burg-Reuland
Architecte: association momentanée Michaelis-Weinand, Espeler
Ingénieur: bureau d'études Weinand

Professional Practice



2009, Musée de la photographie, Charleroi
Maître d’ouvrage : commune française de Belgique
Architectes: Escaut architecture, Bruxelles
Ingénieur: bureau d’études Weinand

Professional Practice



Professional practice



Professional practice



2009, Parlement, Lausanne
Maître d’ouvrage : canton de Vaud
Architectes: Atelier Cube / Bonell & Gil
Ingénieur: bureau d’études Weinand
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Maître d’ouvrage : canton de Vaud
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Philibert de l’Orme
Construction detail
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Mecanical Properties [Glos 1999]
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Characteristic properties Small 
Specimen

Constructional 
Element

Difference 
to the small 
specimen

Bending Strength
(mean value [N/mm2]) 68 37 46%

Tensile Strength
parallel to fibers
(mean value [N/mm2])

80 30 63%

Compression Strength 
parallel to fibers
(mean value [N/mm2])

40 32 20%

Caracteristic values of spruce 
[P. Niemz, 1993 and P. Glos, 1981)
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Professional Practice 
Teaching 

Conception des structures 
Grubenmann Project  

Study of a Pavilion for Vidy 
Previous Research & Completed projects 

Current Research & Applied projects 



Teaching



Teaching

Gut Garkau, Zollinger System,1926.



Teaching

Maquette



Teaching
Déformation sous l’action Vent Transversal - ELS

Cas de charge 4 : Vent Transversal - ELS



Teaching

• Mode Propre 0 : 
– Mode Fondamental
– Fréquence : f0=1.08 Hz
– Période : T0=0.93 s

Animation du mode propre 0

Analyse modale



Teaching

• Mode Propre 1 :
– Fréquence : f1=1.76 Hz
– Période : T1=0.57 s

Animation du mode propre 1

Analyse modale
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Professional Practice 
Teaching 

Conception des structures  
Grubenmann Project  

Study of a Pavilion for Vidy 
Previous Research & Completed projects 

Current Research & Applied projects 
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Grubenmann Project



Teaching

Grubenmann Project, Neuekirche Church

Laura Ardizzone, Joséphine Bouvet, Anthony Genton, Amélie Hautier, Léa Rouiller
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Annie Bavarel, Maya Déglon, David Hoffert, Ana Villena Sandoval, Alexandre Tiarri
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Teaching

Grubenmann Project

Annie Bavarel, Maya Déglon, David Hoffert, Ana Villena Sandoval, Alexandre Tiarri



Teaching

Grubenmann Project

Yves Weinand





Summary

Professional Practice 
Teaching 

Previous Research & Completed projects
Chapelle St Loup 
Fractal geometry 

Timber Fabric 
Origami Beam 

Modular Timber structure : Esplanade 
Integral Mechanical Attachment : Mendrisio

Timber folded Structure : Vidy 
Current Research & Applied projects 



Applied research



Research

Origami – Folded Plate
An interdisciplinary reasearch between architects , engineers and mathematiciens

Hani Buri

Folding papers Geometry of folds Prototypes



Research
Hani Buri



Applied research
photo: F.Hatt

Montage



Applied research



Applied research



Achieved Research
Hani Buri

Prototype: load test



Summary

Professional Practice 
Teaching 

Previous Research & Completed projects
Chapelle St Loup 
Fractal geometry 

Timber Fabric 
Origami Beam 

Modular Timber structure : Esplanade 
Integral Mechanical Attachment : Mendrisio

Timber folded Structure : Vidy 
Current Research & Applied projects 



Research
Christopher Robeller, Laurent Humber, Yves Weinand

Technological Evolution :  Effects on Joinery (Beams) 

Nail plate Connector (Metal Plates) K2i Joinery Machine Samples
Image Copyright: Hans Hundegger Maschinenbau GmbH

Machine-Tool-Technology
Image Copyright Wolf Systembau m.b.H.

K2i Automatic Joinery Machine
Image Copyright: Hans Hundegger Maschinenbau GmbH

Hand-Tool-Technology
Image Copyright Zimmerei Steen

Handcrafted Rafter Joints, Wood Nails

5100 B.C.: First Handcrafted Joints 1750: Machine (Power) -Tools 1989: Computer-controlled Information-Tool-Technology

+ Variable, Custom Solutions

+ High stiffness, Rigidity

+ Fire Res., Thermal Cond.

- Laborious, Time-consuming

- rel. low precision

+ Efficient Production of Joints

+ Efficient Assembly

- Not variable, Mass Production

- Low stiffness, Rigidity

- Low precision

- Fire Res., Thermal Cond.

+ Efficient Production of Joints

+ Efficient Assembly

+ Certain Variability, Custom Solutions

+ High stiffness, Rigidity

+ High precision

+ Fire Res., Thermal Cond.



Research

• Fiber- direction independent
• Geometrical Variability
• CNC Technology allows for fast, precise and cost-efficient automatic production
• Larger inclination possible, stronger joint

New Applications with cross-laminated panels + CNC

Christopher Robeller, Laurent Humber, Yves Weinand



Research

Parameter / Material Experiments

Shear failure in the connection

Spruce (solid wood) Spruce (cross-laminated)

Failure in the panel

Christopher Robeller, Laurent Humber, Yves Weinand



Research

Screws (15 cm Spacing ) 3  

1K-PUR 1 

Denticulation 2 

1 1K-PUR Adhesive Colano Semparoc Rapid S (S10_4, S10_5, S10_6)
2 Denticulation, Joint Length 115mm (S9_1, S9_2, S9_4, S9_6)
3 37 pcs. Würth Assys 3 x 40 26 self-tapping, perpendicular (S10_7, S10_8)

3-point bending test

3-point bending test

Comparison of edge-connections for cross-laminated panels (KERTO-Q)

Christopher Robeller, Laurent Humber, Yves Weinand



Research

Wood/wood connection: Dovetails blocking 5-degrees of displacement 

Parameter Studies: 
Panel Thickness, Number and spacing of dents, Angle of the dovetail, Amount of cut 
over

Christopher Robeller, Laurent Humber, Yves Weinand



Teaching

Origami Pavillion

Christopher Robeller, Laurent Humber, Yves Weinand



Research

Dovetail Joints fit preciselyJointed Roof Elements

Assembly (1:5 Prototype)

Christopher Robeller, Laurent Humber, Yves Weinand



Research
Christopher Robeller

Assembly of the two halves of the 
structure

Complete Prototype at Scale 1:5

Complete 1:5 Prototype



Research
Christopher Robeller

Curved Folding Pavilion 
Concept and Dimensions

Connection of curved CLT panels (LENO)



Research
Sina Nabaei

Full scale prototype: Deformations

GravityWind1Wind2



Research

Full scale prototype: Fabrication

Christopher Robeller 

3x Curved CLT Panel,  length = 15m,  radius = 5.9m, thickness = 77mm

Spruce boards with stress cuts Lamination on mold Panels ready for cutting

- one mold for all parts
- minimal cut-offs



Research
Christopher Robeller , Sina Nabaei

Full scale prototype: Fabrication



Research
Christopher Robeller

Full scale prototype: Fabrication



Research

Full scale prototype: Fabrication



Research
Christopher Robeller, Laurent Humber, Yves Weinand



Achieved Research

Double layer joint : research

Andrea Stitic, Yves Weinand



Achieved Research

Double layer joint : research

Andrea Stitic, Yves Weinand



Achieved Research

Double layer joint : research

Andrea Stitic, Yves Weinand





Achieved Research



Summary

Professional Practice 
Teaching 

Previous Research & Completed projects 
Current Research & Applied projects

Nabucco
Annen Project

MOBIC
Centre d’Activité Grand Chalet

Liège Expo



Research

Snap-Fit Joint, 2014 Acadia Design Agency, LA

Chistophe Robeller, Paul Mayencourt, Yves Weinand



Research

Snap-Fit Joint

Chistophe Robeller, Paul Mayencourt, Yves Weinand



Research

Snap-Fit Joint

Chistophe Robeller, Paul Mayencourt, Yves Weinand



Research

Application on a beam

Chistophe Robeller, Paul Mayencourt, Yves Weinand



Research
Chistophe Robeller, Paul Mayencourt, Yves Weinand



Research
Chistophe Robeller, Paul Mayencourt, Yves Weinand



Applied research

Nabucco, Cathedral of Lausanne, 
To be completed Nov.2018



Applied research

Prototypes of benches



Applied research

Prototypes of benches



Summary

Professional Practice 
Teaching 

Previous Research & Completed projects 
Current Research & Applied projects 

Nabucco 
Annen Project

MOBIC
Centre d’Activité Grand Chalet

Liège Expo



Applied research
Christopher Robeller, Didier Callot, Anh Chi Nguyen, Aryan Rezaei Rad, Yves Weinand

Annen Multipurpose Hall



Applied research
Christopher Robeller, Didier Callot, Anh Chi Nguyen, Aryan Rezaei Rad, Yves Weinand
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Applied research
Christopher Robeller, Didier Callot, Anh Chi Nguyen, Aryan Rezaei Rad, Yves Weinand



Applied research



Applied research



Schwebsange Prototype 1:1

L-5447 Schwebsange, Luxembourg

NURBS Fläche Bogen 22:  192 m2
NURBS Fläche Bogen 21:  203 m2 (+6%)

Platten Bogen 22 mit Verbindungen:

- Platten Total 660 m2
- Obere Plattenlage 182 m2
- Untere Plattenlage 172 m2
- Zwischenlage 304 m2

Total 1.000 m2

Customized & Advanced BIM  / Schwebsange Demonstrator



Biesse Rover
High-performance 
Plate Machining 
Center

High-performance Plate 
Machining Center

Advanced Manufacturing Technology



Further development of  integrally attached timber plate construction systems



Collaborative Integration of Complex Details



Applied research





Summary

Professional Practice 
Teaching 

Previous Research & Completed projects 
Current Research & Applied projects 

Nabucco 
Annen Project :

Modeling of through tenon joints in double 
layered timber plate shells

Mechanical Characterization of integrally 
attached timber plate structures

MOBIC
Centre d’Activité Grand Chalet

Liège Expo



Research
Aryan Rezaei Rad

Mechanical Characterization of integrally attached timber plate structures

Macro Models vs. FE models



Research
Aryan Rezaei Rad

Research : Mechanical Characterization of integrally attached 
timber plate structures

Section Compatibility: ε 𝑥𝑥,𝑦𝑦, 𝑧𝑧 = 𝑎𝑎𝑠𝑠 𝑦𝑦, 𝑧𝑧 𝑒𝑒(𝑥𝑥)

Section Equilibrium: 𝑠𝑠 𝑥𝑥 = ∫𝐴𝐴 𝑎𝑎𝑠𝑠
𝑇𝑇 𝑦𝑦, 𝑧𝑧 σ 𝑑𝑑𝑑𝑑

Section Stiffness: 𝐾𝐾𝑠𝑠 𝑥𝑥 = ∫𝐴𝐴 𝑎𝑎𝑠𝑠
𝑇𝑇 𝑦𝑦, 𝑧𝑧 𝑑𝑑σ

𝑑𝑑ε
𝑎𝑎𝑠𝑠(𝑦𝑦, 𝑧𝑧)𝑑𝑑𝑑𝑑

Macro Models vs. FE models



Research
Aryan Rezaei Rad

Experimentals at connection scales



Research
Aryan Rezaei Rad

Top 
Displacement 

(mm)

Base 
Reaction 

(KN)
Error

Run Time 
(sec.)

FE Model 3.0 46.22 190.90

Macro Model 3.0 46.002 ≤ 0.5% 2.10

Applied 
Force

vs
.

Top 
Displacement 

(mm)

Base 
Reaction 

(KN)
Error

Run Time 
(sec.)

FE Model 3.0 45.78 240.60

Macro Model 3.0 46.00 ≤ 0.48% 3.20

Top 
Displacement 

(mm)

Base 
Reaction 

(KN)
Error

Run Time 
(sec.)

FE Model 1.5266 23.3 110.70

Macro Model 1.5195 23.3 ≤ 0.46% 2.30

vs
.

Applied 
Force

Macro Models vs. FE models



Research
Aryan Rezaei Rad

GeometryMacro Models

Fast-feedback real-time analysis



Research
Aryan Rezaei Rad

Applications



Research
Aryan Rezaei Rad

Outlook in future



Summary

Professional Practice 
Teaching 

Previous Research & Completed projects 
Current Research & Applied projects

Nabucco 
Annen Project

MOBIC
Prefabricated timber structural elements using IMA

Centre d’Activité Grand Chalet
Liège Expo



Research

Composite
Sections

Julien Gamerro

Existing theories



Research
Julien Gamerro

Investigation fabrication & assemblage

Continuous I-Beam

Parameters:
Length : 2,5m
Depth : 21 cm
Width : 21 cm









Research
Julien Gamerro

Division of elements



Research
Julien Gamerro

Embedment (kc) + Shear (ky)

Beam and wood-wood connection



Research
Julien Gamerro

Prototypes



Research
Julien Gamerro



Research
Julien Gamerro



Summary

Professional Practice 
Teaching 

Previous Research & Completed projects 
Current Research & Applied projects 

Nabucco 
Annen Project

MOBIC
Centre d’Activité Grand Chalet

Woodworking joints and assembly methods for locally 
sawn timber elements in free-form structures

Liège Expo



Research
Petras Vestartas

Concept : collecting trees from mountains area



Research
Petras Vestartas

Scanning trees



Research
Petras Vestartas

Scanning trees



Research
Petras Vestartas

Scanning trees



Research
Petras Vestartas



Research
Petras Vestartas






Research
Petras Vestartas



Research
Petras Vestartas

Formal study & application



Research
Petras VestartasPetras Vestartas

Assemblies sequences



Research
Petras Vestartas

Prototype 1 – Edge Joints



Research

Page 42 / 61

Petras Vestartas

Prototype 2  Through Tenon Joint



Research
Petras Vestartas

Prototype



Research
Petras Vestartas

Prototype



Research
Petras Vestartas

Prototype



Research
Petras Vestartas

Round Tree Speciment



Research
Petras Vestartas

Method – Assembly into Free-form Structure



Applied research

Scanning trees

Yves Weinand



Linear assembly of Scanned Trees as Flat Roof
Structure



Free form cutting AA - Design And
Make

Scanned trees are intersected.  
Intersected area has to be cut
out.



Project
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