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Study on the change in stiffness of nailed joints due to creep*'

Sang Sik Jang *?

SUMMARY

Nailed joints, which are commonly used in Wooden structures, transmit loads from one mem-
ber to another and induce partial composite actions between members, Long-term loads induce
creep slip in nailed joints and affect load sharing and partial composite action, which may reduce
joint stiffness. Two theoretical viscous-viscoelastic models were developed for nailed joints to
predict creep behavior under long-term variable loads. Those models were also used to predict
stiffness changes under long-term variable loads. The stiffness of nailed joint is defined as a Secant
modulus which is called the joint modulus or slip modulus, Input data for the models are the
results of constant load tests under three different load levels. To verify the models, nailed joints
were also tested under two long-term variable load functions. The predictions of the models were
very close to the experimental data. Therefore, the theoretical viscous-viscoelastic models and
procedures developed in this study can be applied to predict creep slip and the changes in joint

moduli of nailed joints under long-term variable loads.
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Fig. 1. Typical creep curve of nailed joints
under constant loads.
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Fig. 2. Nonlinear Five-Element model (N5-E).
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Fig. 3. Experimental load functions.
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Table 1. Joint moduli of nailed joints under constant load functions.
027 (Kg) 27-36 (Kg) 3645 (Kg) 45--54 (Kg)
Load level
I M* %** M. % IM. % M. %
Instantaneous | 51960 1000  $92.1 1000 5882 1000 3543 100.0
elastic
Creep elastic 1516.9 713 4433 749 4433 754 3543  100.0
Instantaneous 1179.0 55.5 296.1 50.0 141.7 24.1 78.7 22.2
(100.0)*? (100.0) (100.0) (100.0)
Creep 708.7 333 1266 21.4 600 102 33.1 9.3
(60.1) (42.8) (42.3) (42.1)

*1 Joint modulus values in (Kg/mm) unit.

*2  Percentage about instantaneous elastic joint modulus.

%*3
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