Nonlinear Analysis of Glulam Frame Structure
Jointed with Bolts and Steel Gusset Plates

Kohei KOMATSU

A full-size destructive test on a part of glulam frame structure of new Hok-
kaido Forest Products Research Institute®s workshops was done to make sure the
performance of the structures (Refer to Figures 1, 2 and Photo 1 ).

Test results were compared with results computed by using newly developed fi-
nite element method which can take the effects of individual bolt location in each
joint, nonlinearlity of bolt"s load-slip relation, and so on into consideration (Re-
fer to Figures 3 to 6 for FEM concept adopted).

Good coincidences between computed results and experimental results were ob-
tained as shown in Figures 7 to 11. The specimen failed suddenly at P=36.5
ton as glulam member split into two parts as shown in Photo 2. Joint- and
joint-  (Refer to Fig.6 for element number) were likely to be responsible to the
failure.

The FEM analysis concluded that the joint- was the most critical part be-
cause the bolts in the joint- sustained about 2.5 times force compared with the
bolts in the joint- as shown in Fig. 12.
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Fig.1 Comparisons of stresses distributions on the glulam frame structure.
Left-hand side figure (1) shows design condition determined by snow load
of 1.3m deep. Right- hand side (ll) shows experimental condition. Load
was applied to realize at least similar moment distribution between design

condition and experimental one.
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Detail of test specimen cut from actual glulam frame structure to estimate

structural performance of the column-brace-rafter joints composed of bolts with

steel gusset plates.
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gusset plate.
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Table 1. Input data for Finite Element Model (Refer to Fig. 6)

No. M.O. E. 7] W& M w ® % o B K
(ton/cm?) Width (cm) Depth (cm) Kind of Element

1 100 21.0 80.0 7] Glulam
2 2100 1.8 40.0 S A€ v b Steel Gusset
3 2100 1.8 50.0 AL » b Steel Gusset
4 2100 1.8 75.0 $ A€ v b Steel Gusset
5 100 21.0 80.0 At Brace
6 1 1.0 1.0 HEH Joint
7 10000 21.0 80.0 7€y b Offset
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Fig.7 Load vs. loading point displace-
ment Comparisons between analy-
sis and experiment
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