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ANALYTICAL APPROACH FOR CLT SINGLE-STOREY SHEARWALLS WITH DOOR
OPENINGS IN THE ELASTIC RANGE

Mestar Mohammed (JSPS Fellow), Mori Takuro (Host researcher, Hiroshima University)

OMMUNICATION, s cmu R

= ‘§"i: T

Analyses of CLT (Cross Laminated Timber) structures are performed using detailed numerical models (2D or 3D). A tremendous
task is required for modelling as well as for postprocessing not to mention the required numerical capabilities of the computers used
for these purposes. In this study, an analytical model using energy principles is proposed in order to investigate mainly the influence
of geometrical dimensions of the lintel, wall segments and the mechanical behaviour of hold-down on the elastic response of the
cut-out wall assembly. The present study investigates 2 different kinematic modes depending on the dimensions of the lintel-beam
in general. Mode-1, corresponding to a stocky lintel-beam, where one centre of rotation (1 CoR) characterises the behaviour of the
wall, and Mode-2, corresponding to a slender lintel-beam, where the behaviour of the wall comprises two centres of rotation (2
CoRs)(Figure 1). This research study refers to a previous contribution where the so-called kinematic modes are described in detail
[1]. The mathematical model is applied to practical hold-down configurations where the two kinematic modes described above can
be achieved. The current study addresses the case of door openings supposed to be centrally placed inside the wall. The analytical
models are compared to detailed numerical models and reasonable results are found(Figure 2).

Figure 1. Generalized coordinates for 1 CoR model(left) and 2 CoRs model(right)
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Figure 2. Lateral displacement (A) discrepancies ( € in percent) between detailed and mathematical models as a
function of slenderness ratio between panels and lintel ( A ).
Flexible hold-downs (left) and rigid hold-downs (right)
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