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Fig.1 Configuration of test specimen.
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Tablel Physical properties of wood member used for static test and cyclic test.

. Specific Moisture Annual ring
Materials , .
gravity content (%)  width (mm)
Average 0.42 13.33 141
Spruce

Standard deviation 0.03 0.27 041
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Fig.2 Slip parameters evaluated in the cyclic test.
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Fig.3 Load-slip and stiffness-slip curves in static test.

Legend : Thickness ratio of main member
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Fig. 4 Soft X-ray photographs of bolted joints after static test.
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Fig.5 Configuration of specimen for comparative test (1).
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Table2 Physical properties of wood member used for comparative test (1), (2).

. Specific Moisture Annual ring
Materials . .
gravity content (%)  width (mm)
Average 0.39 12.75 2.68
Spruce

Standard deviation 0.01 0.28 0.61
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Fig.6 Load-slip and stiffness-slip curves in comparative test (1).
Legend @ See Fig. 3.
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Fig.7 Configuration of specimen for comparative test (2).
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Fig.8 Load-slip and stiffness-slip curves in comparative test (2).
Legend : See Fig. 3.
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Fig.9 Permanent slip in cyclic test.
Legend ! See Fig. 3.
Note ! P, means repetitive load.
K9 Rl LA S RA TR0 oS
#3 (1) KBTAERe, BLUD,
Table3 Coefficients a,and b, in equation (1).
Coefficient a, by
Cyclic load (kgD 400 800 1200 400 800 1200
0.3 0.031 0.118 0.192 0.007 0.012 0.020
Thickness ratio of 0.4 0.042 0.085 —— 0.008 0.013 s
main member 05 0.042 0.099 0.164 0.006 0.013 0.021
0.6 0.050 0.109 0.164 0.009 0.017 0.030
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Fig. 10 Maximum slip in cyclic test.
Legend : See Fig. 3.
Note : See Fig. 9.
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Table4 Maximum slips in 1st and 2nd loading cycle.

Number of cycles 1 2

Cyclic load (kgb) 400 800 1200 400 800 1200
0.3 0.049 0.148 0.246 0.081 0.058 0.075

Thickness ratio of 0.4 0.066 0.127 e 0.023 0.052 —

main member 0.5 0.063 0.139 0.219 0.034 0.053 0.084
0.6 0.079 0.151 0.217 0.030 0.055 0.083

Note ! The unit of maximum slip is centimeter,
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Fig.11 Relationship between S, and Sn.
Legend : Thickness ratio of main member
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Note ! S, : Permanent slip after first loading cycle.
Sm ¢ Maximum slip in first loading cycle.
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Fig.12 Total slip in cyclic test.
Legend ' See Fig. 3.
Note : See Fig. 9.
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Summary

Bolted joints have been used as one of the most typical joinis on the comparatively heavy
timber construction. However, on the fatigue behavior of them, few systematic studies have been
conducted. In this report, the static compressive test and cyclic compressive test of shear-in-two-
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planes specimen of bolted wood-joints were carried on, to investigate and to get the basic data for
the loose bolted wood-joints in the process of fatigue, especially a behavior of slip.

In this study, we evaluated the effect of thickness ratio of main member to whole thickness
and amplitude of cyclic loading on the slip behavior at the early stage of fatigue process. Resulis
are summarized as follows;

1) In stiffness-slip curves for all thicknesse ratio of main member, the first peak, the stiffness
attained to maximum value, was existed in comparatively lower load level,

2) The stiffness was declined rapidly after the first peak in the case of thickness ratio of 0.3,
while the comparatively low second peak was existed in the case of thickness ratio of 0.4 or more,

3) It was considered that the second peak was due to the compressive effect by washers,
which was generated with bending deformation of a bolt with increase of applied load,
considering the results of soft X-ray photographs and comparative test.

4) In the cyclic test, most of slip behavior was decided by the slip behavior in static test,
except for thickness ratio of 0.6 and comparatively higher cyclic load level.
Key words : bolted wood-joints; compressive test of shear-in-two-planes specimen; slip behavior;

cyclic loading,



