Designer's Notebook: Lumber Splices & Laminates 

It is becoming more difficult for most builders to locate long lumber for boat longitudinals.

However, splicing shorter lengths is not that difficult and, properly done, is structurally sound.


SPLICES

A typical scarf joint will be in the range of a ratio of 1:8 to 1:12. Thus, typical lumber ¾" thick would have a scarf length of 8 x ¾" or 6".

Relatively narrow stock, standing on edge, can be cut with a miter box, table or radial arm saw. Wider members can be angled similarly to that shown in the "Boatbuilder's Notebook" under the heading "Plywood Scarf Joints".

Scarf joints are preferably glued with thickened epoxy with moderate pressure applied. The adhesive should not be entirely squeezed out of the junction. Glue at the proper temperature and allow to cure properly. Joints should preferably be in the flatter areas of the bend and between frames rather than on them.

Joints can also be made with butt blocks the same size as the joining members backing up the butt joining longitudinal. Such a joint should preferably be made at a midpoint between frames and where the member has little curvature. If the curvature is such that the butt block will not conform to the bend, an arc can be made on the butt block to match the contour. However, the blocking must be a firm fit. The butt block is fastened to the longitudinal being spliced with screws as long as practical without going through the joining members. The butt block should preferably extend a minimum of 6" either side of the butting longitudinals and be glued with epoxy or other hard setting marine adhesive.

Don't butt join longitudinals directly on a frame without a butt block. If there is any curvature to the member at all, an unfair curve will result and create a junction without structural integrity.

Laminated longitudinals can have butt joining members backed up by the following laminate. The joint should be between frames, not on them and at least a frame space apart. Again such joints are best made in flatter sections of the longitudinal's curvature.

LAMINATES

Laminating wood or plywood saves material and can compensate for the lack of wide stock. The use of laminations to make curved members such as deck or cabin beams is excellent practice particularly if there is considerable curvature. Such a sawn beam would not only require wide stock, but a properly laminated one would be stronger.

The number of laminations depends on the thickness of the wood or plywood but seldom are less than three used for athwartship beams. Laminations do require a form to bend them to shape while the adhesive, preferably epoxy, cures. Laminating beams wider than their thickness and sawing them to width will save time, particularly if plywood is used. Laminate beams will have some spring-back. That is, the curvature of the laminated beam will be slightly less that that of the form.

Laminated longitudinals are often used. A sheer, in some instances, will require laminations to bend in place. Keels are often made in laminations to obtain the required thickness and still make the bend. Laminating plywood over a solid wood keel prevents splitting. Most laminations of this type are done directly on the boat; no form is used.

Proper gluing and clamping practices are especially important in any laminate. Be sure to laminate at practical temperatures and let it cure properly, particularly before removing curved beams from forms. 
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Wood is especially strong when thin layers can be glued together forming laminated members. Cutting lumber into thin layers also allows selective use of lumber so that ordinary defects such as knots, shakes, checks, and grain deviations can be minimized or eliminated. This results in stronger members or members of smaller size for similar strength compared to members taken from single pieces of wood. 

In addition, laminating can be done for aesthetic effect. For example, beautiful laminated members can be made by alternating grain patterns and colors. Such versatility allows the builder to select lumber in more readily available sizes, instead of having to locate larger sizes of lumber that may not be available or available only at high cost. 
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