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Figure 1 - Definition of main axes and main direction for shell components (Swedish Wood, 2019)

BACKGROUND

The use of wood-based structural materials
has continuously increased during the last
decades, partly due to the introduction of
Cross Laminated Timber (CLT) at the end
of the 20th century. The basic structure of
CLT consists of an uneven number of layers
where the layers are oriented orthogonally
compared to the adjacent layers. This com-
position gives significant strength and stiff-
ness for in-plane axial loading in two direc-
tions and for in-plane shear. Thus, CLT may
partly overcome some inherent weaknesses
of traditional wood-based structural ele-
ments with unidirectional fibre orientation.

One possibility to handle the impact from
horizontal forces on structures is through di-
aphragm action which demands a sufficient
load bearing capacity and stiffness in the
diaphragms to ensure distribution of forces
and global stability. The elements within the
diaphragm and the connections between
these elements both have an influence on
the total stiffness of the diaphragm.

AlM

The main aim of this master’s project is to
determine the effect that different connec-
tions have on the total shear stiffness and
load bearing capacity of CLT-diaphragms.
The study will focus on commonly used
connections and CLT layups.

Since CLT is relatively new on the market,
a better understanding of the mechanical
characteristics could lead to a broader adap-
tation of the use of the material in multi-
storey buildings. As a result, a completely
renewable material such as wood can ho-
pefully replace the use of other materials to
minimize the impact on our climate that is
caused by the building industry.

METHOD

Initially, a literature review is made conside-
ring the effects and demands regarding di-
aphragm action, types of connections that
are commonly used for CLT elements and
theories considering shear forces and stiff-
ness. Calculations on the effect from con-
nections are initially made by hand followed
by modelling in a finite element software
(RFEM). Results from both approaches will
be analysed, compared, and discussed.
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