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Investigation of the relations between screw diameter and pilot hole diameter
with withdrawal resistance in LVL for establishing regression model

Abstract

In this study, variation in screw diameter and corresponding
pilot hole, and relationship between these variables with
withdrawal resistance were investigated for establishing
multiple linear regression model. In this investigation, 9-ply
LVL was made from poplar (Populus deltoids). LVL was
produced with polyvinyl acetate adhesive. Test specimens
were prepared from LVL with dimensions of 7.5 X 7.5 cm.
Dimension of pilot hole were embedded in specimens at 4
levels (50, 60, 70 and 80 present of nominal screw diameter).
The test Specimens were studied with nominal screw
diameter of 4.2, 5, 6 and 7mm. Withdrawal resistance of
screw was tested from surface, edge, and cross-sections.
Results showed that withdrawal resistance from edge
(perpendicular to the grain) was more than withdrawal
resistance from face and cross-section (parallel to the grain).
Moreover, the results showed that withdrawal resistance of
different screw diameter decreased with the increase of pilot
hole diameter, but withdrawal resistance increased with the
increase of screw diameter, itself. The highest withdrawal
resistance was obtained from screw 7 mm in diameters and
predrilled hole with the diameter 50% of screw diameter. The
lowest withdrawal resistance was observed from screw 4.2
mm in diameter and predrilled hole with the diameter 80% of
screw diameter. Finally, multiple linear regression models
ys= 3.055+.411X;-3.358X;, Y.|=2.6361.694X,+.089X, and
Yel= 2.334+.509X;-2.901X, were obtained to predict the
withdrawal resistance for face, cross-section and edge,
respectively.

Key words: screw withdrawal resistance, screw diameter,
pilot hole, regression model.
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