Strength Design of Cross-Lapped Glued Joints for Glulam
Portal Frames

An approach to designing the strength of glued joints providing
glue lines suffer stresses equivalent to those in a parallelogram
bar sudjected to a pure torsional moment

Kohei KOMATSU

Timber portal frames with cross-lapped glued knee joints Fig. have been
used successfully in New Zealand for over 20 years in buildings such as school
class rooms factories warehouses churches workshops and so on

The strength of glue lines between leaves Fig. has been conventionally
designed using elasticity solutions for a rectangular bar subjected to a pure
torsional moment It might be feasible to use Saint Venant"s torsion theory
for this problem as an approximation It however might not be reasonable to
use a solution for a rectangular bar because the glued region is not always a
rectangle but rather parallelogram

Therefore a stress analysis to obtain torsional stresses in a parallelogram
bar was done applying Biezeno-Koch method as shown in egs ( )-(12) Figs

and and Table A maximum torsional stress was expressed in
the form as eqgs 13 and 14 using a least squares method on the numerical
solutions computed

A design equation for estimating permissible moment of cross-lapped glued
knee joint is shown as eq (18) Another permissible moment Md is obtained
in eq. 19 from member bending failure criterion Figs (@ (d) show
comparisons between permissible moments calculated by eqs 18 and 19 using
basic working stresses for New Zealand radiata pine glulan No. framing

These comparisons show that the torsion criterion gives larger permissible
moment than that given by member bending failure criterion as member depth Dr
and or number of glue line increase
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Table.1 -Value calculated by iezeno- och method

and comparisons with rigorous solutions
incase of 6 90° (k

M
F e o/l G202

Dr/ Biezeno - Rigorous (1)/
/Dec Koch (1) (2) /(2)
1.0 0.600 0.600 1.000
1.2 0.571 0.571 1.000
1.5 0.541 0.541 1.000
2.0 0.508 0.508 1.000
2.5 0.485 0.484 1.002
3.0 0.467 0.468 0.998
4.0 0.441 0.443 0.995
5.0 0.425 0.430 0.988
10.0 0.394 0.401 0.983
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Table.2 Values of p and A for power
regression equation 14 and coefficients
of determination in least squares method

7 ) A r2
90 0.597 0.2367 0.998
95 0.594 0.2341 0.997
100 0.584 0.22717 0.997
105 0.572 0.2330 0.991
110 0.561 0.2531 0. 965
115 0.551 0. 2859 0.985
120 0.537 0.3024 0.971
(degree)

r:
r> :  oefficient of determination
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