Strength Design of Cross Lapped Glued Joints for Glulam
Portal Frames

An approach to designing the strength of glue joints providing tortional
stress is proportional to the distance from the rotation center

Kohei KOMATSU

In the previous report ref.1  torsional stresses in glue lines between
leaves of cross-lapped glued joint were analyzed on the basis of Saint Venant's
torsion theory where* warp” must be taken into consideration

On the other hand Prof Goodier ref 2 had pointed out that torsional
stress in an elastic thin layer whose anti-plane deformation was confined
between rigid plates could be considered to be locally proportional to the
distance from rotation center in the extent of* Saint Venant"s Principle”

In this report torsional stress in glue line was analyzed as shown in Fig.1
and egs 1)-20 ), providing that the state of glue lines between glulam leaves
approximately corresponds to that Prof Goodier had pointed out

Eq.27 gives permissible moment  d-1 for general glulam knee joint composed
of several thin layers of same thickness* t’ shown in Fig 3 Some comparisons
between d-1 and d-2 derived in previous report ref.1 are shown in
Figs.4 and 5

Figs.6. a , b , c and d show permissible moment d estimated using
two different strength criteria, i.e glue line rolling shear strength criterion

—o — eq.28 and member bending strength criterion - —e — - eg.29 using
allowable stresses for Ezomatsu picea and Todomatsu abies glulam
Contrary to the case of New Zealand radiata pine glulam No.l framing in
a wide range or joint configurations rolling shear strength criterion gives
smaller permissible moment than member bending strength criterion does
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Fig 2 Definition of cross lapped glued joint
Notes r depth of rafter
¢ depth of column
0 interleaving angle
Ymax maximum distance from center of
rotation to the point of maximum
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Fig. 3 General configuration of cross-lapped
glued knee joint composed of several glulam
leaves of each thickness
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Table 1 Values of coefficients y and A in
equation (28)

) 7 A ] r?

90 0.597 0.2367 0.998

95 0.594 0.2341 0.997
100 0.584 0.2277 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

2
Coefficient of determination

Interleaving angle degree
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Fig 4 Comparisons between permissible
moment , ,and , , against interleaving
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Notes ¢ 1 permissible moment calculated
by eq.(27)derived in this report
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by eq.(28)derived in the previous
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Figs. 6 (@), (b), (c), (d Relations between rafter depth
q calculated on the basis of two different strength criteria

Where n number of glueline
assumed to be 42mm
Notes —o — glueline
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In all calculations thickness

rolling shear strength criterion
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Fig. |  Figure for determining the centroid of

parallelogram
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