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Karlstad 
University
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Tasks
• Education and research in 

collaboration with other partners 
worldwide. 

• Strive for applied research, testing
attitude and development of
democracy. 

• Active and responsible academic
participation – national as well as 
international.

• Structure, focus and systematic follow-
up for quality and sustainable growth.
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Karlstad University
• About 16,000 students
• 270 doctoral students
• 1,300 employees
• Constituted in 1999.

Växjö

Stockholm
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From red simple buildings…

Architect: ?
Home for 90% of Värmlands population

… to urban topp notch!

Architect: Wingårdhs Arkitektkontor, Anna Höglund
Developer: Folkhem, 2014

Photo from folkhem.se
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Previously completed buildings

Vancouver 2017 – 18 
våningar, 53 meter

Treet, Bergen 2015, 14 
våningar, ca 45 meter

Portvakten, Växjö 2009, 8 
våningar, ca 24 meter

Wälludden, Växjö 1995, 5 
våningar, ca 15 meter

Melbourne 2012 – 10 
våningar, ca 30 meter

Mjøstårnet, Brumunddal, 85 
meter (Byggs nu! ht18)f
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Planned buildings

   HALLONBERGEN 22 våningar (2018),
Wingårdhs och Folkhem 

Hallonbergen, Stockholm, 22 storeys Toothpick, London, very tall
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Stud and rail Masonite beams Södra Smart

Different building systems



9

Level of prefabrication

http://www.kodumaja.eePlanar element Volume elementOn site (Beam and post)
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What are the challanges when
building tall timber buildings?
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Technical Guide for the Design and 
Construction of Tall Wood Buildings in Canada 
Special Publication SP-55E, FPInnovation
Erol Karacabeyli P.Eng. Conroy Lum P.Eng.

Stability



12

Critical design loads in a tall concept timber building
Timber tower research project, Final Report, SOM, 2013
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Photo of the year 2006, Photo: Joakim Berglund Photo: Samuel Palmblad

Effects of wind load



14

Methods to avoid severe effects
of wind load
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Structure Systems, Heino Engel
Divides structures according to how they resist loading.

Here horizontal loading.
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Tension rods (and other diagonal 
members)
• Very common in glulam structures particularily if high stiffness is required
• Often used in combination with glass
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Stabilization in the construction phase

Tension in steel rods
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John Hancock Center, Chicago, 344 m, 1969, SOM

Mjøstårnet - Construction of an 85 m tall timber building, 
R. Abrahamsen , Internationales Holzbau-Forum IHF 2017 
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Frame structure
• Not so common, mostly used in glulam structures
• Stiffness and strength is typically not so high



21

”Big-frame”, Sumitomo forestry group, Japan
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Shear walls
• Very common in case of residential housing.
• High stiffness, but dependent on sheathing material and type of fastener.
• Assumed to take load in plane and not out of plane.
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Shear walls are the dominating stabilizing
system for residential buildings
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Pelarsalen, Växjö, Sweden, Derome
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Stiff and strong walls in the perimiter of the building
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…however at times their is not much space for a sheeting material.

Wisa Wooden Design Hotel
Helsinki, Finland, 2009



28

Research regarding stability in tall timber
buildings
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Moelven Byggmodul, Nykvarn

We try to work in close coorperation with industry…
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…in courses…

Study
visit 

Trivselhus

Kirsi Jarnerö, 
labansvarig

SP/Trä

Per Nilsson
Skanska

Agerar tyngd på bjälklag

Bjälklag från 
Myresjöhus
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… and in resarch projects.
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Example of companies currently involved
in research.
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Main focus on volumetric buildings

http://www.kodumaja.eePlanar element Volume elementOn site (Beam and post)
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”Self-supporting” vs. ”frame-supported”
New advancements, challenges and opportunities of multi-storey modular buildings – A 
state-of-the-art review, Engineering Structures 183 (2019) 883–893
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Exempel ”frame-supported” Treet, Bergen Norge
Malo, K.A., Abrahamsen, R.B. & Bjertnæs, M.A. Some structural design issues of the 14-
storey timber framed building “Treet” in Norway. Eur. J. Wood Prod. 74, 407–424 (2016). 
https://doi.org/10.1007/s00107-016-1022-5
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Exempel ”frame-supported” Treet, Bergen Norge
Malo, K.A., Abrahamsen, R.B. & Bjertnæs, M.A. Some structural design issues of the 14-
storey timber framed building “Treet” in Norway. Eur. J. Wood Prod. 74, 407–424 (2016). 
https://doi.org/10.1007/s00107-016-1022-5
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Exempel ”self-supporting” från Canada 
(https://quebecwoodexport.com/en/products/wood-construction/light-
wood-frame/modular/)
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…but is the code sufficient even in this case?
• Large openings
• Double layer sheathing with different material 

and with non-coincident edges
• Platform built structures / baloon frame

structures
• Fasteners threw one and/or two of the 

sheathing layers
• High height-to-width ratios
• Etc.
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Background for ongoing resarch
*

* https://gbjbygg.se/projekt/kv-docenten-248-studentbostader-och-ica-kvantum-i-vaxjo/

• A number of modular house manufacturers are expanding their 
production to multi-family houses on several floors (up to 6-8 
floors).

• Improve the understanding of the overall structural behaviour
of the individual modules and the entire building including 
mechanical joints between the volume modules.

• The numerical and experimental results from this research project 
will be used as a base for new design of the volume modules, 
especially regarding the connection design. 
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• The aim is to create an effective and flexible simulation model
able to simulate overall (and detailed) structural behavior of 
(light frame) modular based multi-storey timber buildings.

x

• To create a flexible model,  the model has to be fully parametrized
and experimentally verified at different structural levels.

26kN

The aim of the research
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STEP1 • Development of parameterized FE-models for 
different light-frame timber walls

STEP2
• Model verifications based on 

experimental data from single 
wall tests and test-modules

STEP3
• Parameterized modeling of modular 

based timber structures based on the 
verified models

Modelling steps

Frame geometry Sheathing 
geometry Connection methodElement material 

properties
Load and boundary 

conditions
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Experimental studies & Modelling of the test-modules

Module 1 Module 2
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Numerical & Experimental results
Module 1

Module 2

26kN

High friction in the joint between the volume modules 

• Influence of openings and friction on the global structural stiffness
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Example of buildings recently completed
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Sara Kulturhus
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Sara Kulturhus, 74 meters tall and 20 storeys
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Sara Kulturhus
• Name from the famous author Sara 

Lidman
• Inagurated autumn -21
• Architects: White architects
• Volumteric elements from Derome
• Total area: 25 000 m2

• Elite hotels has 205 rooms there
• Main contractor: HENT
• Standing 80 meters tall
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Volumetric elements delivered to 
Sara Kulturhus by Derome
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Växjö municipality, new (timber)building
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And thanks also to the fundors

Thanks for your attention!
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