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Fig. 8 Stepwise linear approximation of basic properties.
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Summary

Basic equations derived from the generalized theory of a beam on an elastic foundation
were presented for the load-slip relationship of mechanical wood-joints with steel webs.

The general form of the basic differential equation is given by Eq. (1), in which the foun-
dation force and the axial force are both taken into account. Eq. (1) is transformed into Eq.
(20) when the axial force can be neglected. It can also be transformed into Eq. (27) when
some part of the fastening is considered not to be supported on wood. Eq. (35) is the simplest
form of Eq. (1), which is the basic differential equation for a beam. The general solutions of
these equations are shown in Sec. 1.

In Sec. 2, the boundary conditions were considered for some actual cases of common
wood- joints with steel webs, 7. e., bolt joints with side-webs, bolt joints with a center-web,
drift pin joints with a center-web, lag screw joints with a side-web, and nail joints with a side
-web. Using the general solutions derived in Sec. 1 and these boundary conditions, the basic
simultaneous equations for use in the numerical analysis of the nonlinear load-slip relationships
of the joints were derived. In this section, a brief description is also given on the stepwise
linear approximation in the numerical analysis.

Some practical problems concerning basic constants and the improvement of the assump-
tions used in the analysis were discussed in Sec. 3.



