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Cross-Laminated Timber (CLT) as a timber material but has similar action capacity to a reinforced
concrete slab. The CLT provides relatively high strength and stiffness properties, giving itself a chance
to be used as a construction material. This study explores employed Advanced Finite Element models
to examine the nonlinear behavior of CLT walls subjected to a series of static and dynamic lateral loads.

A 7-storey CLT building is created in the OPENSEES software, to estimate the nonlinear behaviour
when subjected to a series of seismic loads. The connectors in CLT buildings play a significant role to
resist the lateral force during earthquakes. Therefore it is important to mark the connectors clearly In
the model. Then, monitoring and analysing the responses of the structure during the different
earthquakes.

The figure shows how the floors and panels are
connected in the model. The gaps between panels
and floors are all 1 x 107> m.

Floor 3

Red line — Uniaxial Hysteretic Material acts as the
connectors between floors

Floor 2
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Blue line — Rigid Material with high Young’s modulus
connects panels to ensure the same displacement
of panels.

Floor 1

Yellow line — Uniaxial Hysteretic Material acts as the
connectors between panels.
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Pushover Curve

Pushover is used to determine the response of a
structure under permanent vertical forces and
general increasing horizontal forces. From the curve:
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Ay is the limited point, at point before Ay, the timber
wall undergo a elastic performance; when the point
exceed Ay, the structure becomes plastic until the
largest point is reached. After the peak point, the
structure will fail. From the diagram, Ay = 0.015m
and the Base shear is around 1800 kN.

Base Shear (kN)
= N
al o
o o
o o

;.0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
Displacement (m)

First and foremost, | would like to show my deepest gratitude to my supervisor, Dr. Malaga-
Chuquitaype Christian, who given me instructive suggestions and valuable guidance during the
project. Then thanks to the teachers and professors who have taught me over the past four years of
study. Finally, | am very grateful to my lovely friends and classmates who have offered me some help
during the research project.

0.07

0.06

0.05

Sa(T1) (9)

Figure 2

15.2688
13.2351

Latera | Force 14.289

Column 1

14.7859

4547
20,4951 ‘

1
17.1175

3244

Figure 1

0.03 0.04 0.05
Peak Top Displacement (m)

0.06 0.07 0.08

Table 1

7 Column 2

Vertical Force
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Figure 1 is the relationship between Spectral
Acceleration (SA) and the Peak Top
Displacement of the structure. Each green
point represent one earthquake, red dots is the
mean value of the logarithmic number of the
displacement Iin every intervals, here the
Intervals are 0.01 at y-axis.

From this figure, the SA is proportional to the
mean value of the logarithmic value.

Figure 2 indicates the load distribution on the
column subjected the earthquakes. The lateral
forces distribute equally for all the floors, the
same happens to the vertical forces at top six
floors. However, the vertical force at first floor
IS very large.

Table 1 shows the inter-panel forces during the
same earthquake as that in Figure 1. The
vertical force decreases from the bottom to the
top and the maximum lateral force acts at third
floor.

® The Spectral Acceleration has a linear relationship with logarithmic mean of top displacement as
well as maximum drift between storeys. Therefore, the range of top displacement and drift can be
estimated for a specific earthquake.

® During the earthquake, the main forces are carried by the connections between panels, therefore,
very stiff connectors should be used here; while the forces on the nodes are relative small except
the vertical force at first floor.
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