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Dynamic tests of nailed joints are conducted under harmonic and white-noise waves. The principal
results are as follows: (1) Dynamic response of nailed timber joints is clearly frequency dependent. (2)
Under harmonic waves, nailed timber joints break in failure modes typical under static loading in
resonance with the frequencies corresponding to safety limit stiffness. (3) Nailed timber joints once
respond sensitively to the frequencies corresponding to damage limit stiffness, however, they do not
break immediately in failure modes typical under static loading because of cyclic degradation. On the
other hand, nailed timber joints may break in low-cyclic bending fatigue failure when they are subjected
to many cycles, even if input accelerations are low. (4) The dynamic behavior above under harmonic
waves is observed under white-noise waves consisting of similar frequency components. (5) Dynamic
behavior of nailed shear walls, which are a model of multiple joint systems, behave in the same way as
predicted from the behavior of single nailed joints. These test results show that the responsive
characteristics of timber constructions vary due to change in equivalent stiffness along the static
load-slip curves of single joints, structural subassemblies and whole structures. Test results also show
that the low-cyclic bending fatigue failure of nails may lead timber constructions to critical collapse
when the seismic forces act for many seconds and/or repeatedly, even if the maximum accelerations are
below the damage limit.
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