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Table 1  Physical and mechanical properties of main wooden materials used for test specimens.

Materials

Properties Hemlock Particleboard
Specific gravity 0.46 0.76
Modulus of elasticity® _ 97
(kgf/cm®) 21000
Moisture content (%) 13 12
Remarks Annulaloxéig%nwidth Three layer

" Measured by Instron-type testing machine (speed of crosshead : 10 mm/min.) ; average value
of all specimens.
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Fig. 1 Details of simplified specimen for wood-based floor.
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Fig. 2
at joint edge of joist.
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2.3.

Method for measure of strain

Fig. 3
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Diagram of test specimen with various joist
edge conditions.
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Table 2 Phisical properties of materials used for test of joist edge
condition.
specific gravity moisture content (%)
Balsa 0.21 12
Pulai 0.36 13
Itazii 0.62 13
Shdrakashi 0.72 14
Isunoki 0.98 13
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Table 3 Gluing condition.

Adhesive PVAc

Glue spread 200 (g/m*
Specific pressure 5 (kgf/cm?)
Pressing time 24 (hour)
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Fig. 4 Diagram of cantilever specimen for measure of stiffness in
nailed joint by static bending test.
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Fig. 5 Development of compressive strain at joint edge of joist(g).
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Fig. 7 Variations of nail withdrawal(W,) with respect to the number of loading

cycles(N) for various joist edge conditions.
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Fig. 8 Typical curves of P-¢ and e-8 from static
bending test. P,, &, : Yield points of P and e,
respectively.
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Fig. 9  Relationships of resistance of nail withdrawal to Py(1) and &, (2).
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Fig. 10  Relationships between & and P from static bending test when N =0, 10, 50
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Fig. 11 Variations of P, &, and W, with respect to the number of loading cycles(V).
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Fig. 12 Variations of nail withdrawal resistance with respect to the number of
loading cycles(V).
R, : Ratio of nail withdrawal resistance after loading to initial one
O : Calculated value from nail withdrawal
@ ; Measured
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Fig. 13 Variations of P, with respect to the number of loading cycles(V).
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Summary

Some simplified specimens for wood-based floors fastened with common nails were tested by
repeating dynamical bending load in order to analyze the factors related to rotational stiffness in
nailed joints, particularly, edge deformation and crushing of wood joist, nail withdrawals, and the
number of loading cycles.

Results were obtained as follows :

1) In wood joist, the portion near the interface with subflooring. i. e, the upper edge of wood joist
showed the greater deformation and crushing than the portion far from the interface. Because of
this behavior of absorption of the impact energy generated by the applied load, nail withdrawal was
limited to small. This effect was clearly shown for the wood joist with extremely low density.
However, it was shown that such effect was negligible for the wood having a common density in
wood constructions.

2) Rotational stiffness and withdrawal resistance of nail showed very high correlations, that is,
withdrawal resistance is one of the important factors related to rotational stiffness in nailed joint.
3) Under repeating the dynamic load, the decrease of rotational stiffness of nailed joint was great
during the initial stage of loading cycles and associate with the increase of nail withdrawal.
However, the rate was decreased very fast as to the number of loading cycles increased.





