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DYNAMIC AND STATIC TESTS OF WOODEN FRAMES
FOR EVALUATION OF SEISMIC PERFORMANCE
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SUMMARY
The static tests and shaking table tests were carried out for evaluating the seismic performance of wooden frames that
consist of columns, abeam and asill. From experimental results, the structural mechanisms of mortise and tenon joints
in wooden frames were made clear. In particular, it is found that the specification of mortise-tenon joints and the
difference of column section affect significantly on the dynamic and static properties of wooden frames. By comparison
of the storied moment applied by external forces and the internal moment of the column, it is pointed out that compli-
cated stresses act on the mortise-tenon joint and these stresses can be diagrammatically classified.

Key words: Shaking table test, Wooden frame, Seismic Performance, Mortise-tenon joint, Column section, Restoring
force characterigtics
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Fig. 4. Spectrum of artificial earthquake BCJ-L2.
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Table 1. List of the specimens

(m ()
105 105x 105 | 30x 84x 52.5 0.2ton 0.5ton
150 150x 150 50x 130x 75 0.2ton 1.0ton
150 150x 150 | 50x 130x 144 0.5ton 1.5ton
120 120x 120 30x %6x 114 0.2ton 1.0ton




Fig. (0

2.7KN KN 1.5
1.0
1/10
10 20Gal
Table @
° Fig. (a),(b) 105
150
1KN KN
Fig. (a).(b)
Fig.
200mm
120
350qgal
C)
Fig. (b)(c)
Fig. (@ (@) 100gal  500gal KN KN 1.3
Fig. (@) (@) 120 350gal
Photo (a) (d)
@
Fig. (@ () 105
150 Fig. Fig.
1.1KN 2.7KN
2.5 105
150
150mm
1/20rad
150
Fig.
Fig.
Fig. (c)(d) 150
120
1.9KN 4KN
Photo (c)(d) 150
120
150
120
150 150

Fig-
(b) Fig.10



(vP) (VP) 15mm
N-50 N-50 ¢ 16nm —
215 < P <
i
i 2 L Pls | | =
120
105 150 150
(a) Short-tenon for 105x105 (b) Short-tenon for 150x150 (c) Long-tenon for 150x150 (d) Long-tenon for 120x120
column-section. column-section. column-section. column-section.
Fig. 5. Details of mortise and tenon joints in specimens with various column-sections.
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Fig. 6. Restoring force characteristics under static lateral cyclic loadings.
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Fig.7. Restoring force characteristics under shaking table tests.
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Fig. 9. Comparison of storied moments by static lordings and moments cal culated from strain measuments.
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Fig. 10. Comparison of storied moments estimated from results by dynamic test and moments cal culated from strain measurements.
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Photo 3. Deformation states of tenon in a mortise-tenon joint.
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Fig.11. Stress diagram in mortise-tenon joints.

Table 2. Classification of stresses acting in mortise-tenon joints




