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Fig.2 Schematic figure of metal touch
Note: Broken line circles show planes of metal touch

A: Glued steel pipe B: Tensile bolt C: Beam bracket
D:Drift pin  E: Glued steel plate F: Glue
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Fig.3 Joint of the post and beam
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Table 1. Sample materials and their properties

Young's Yield Tensile | Breaking
Metal parts Steel type | modulus strength | strength elongation
Et N/mni g, N/mni 0, N/mni n %
Glued steel plate ~ SS400 205000 245 400 21
Drift pin S45C 205000 | 345 570 20
Beam bracket| SS400 205000 245 400 21
Plate washer | S35C 205000 305 510 23
Glued steel pipg STKM13A | 205000 245 400 21
Tensile bolt | swCH45 | 205000 640 800 12
Washer STKM13 205000 245 400 21
Column/Beam Matorial Pﬁ%‘éﬂ ui Standard material strength
Samples atena N ; Bending Shear | Compressive
/mnd N/mni | N/mmi N/mnt
laminated wood| E55—F225
aminated woo -
(same grade) 5500 22.5 2.1 18.6
______ En ‘_;’_{g‘r?a Type Main acent| Hardener | Thickness | Viscosity
2-part curi Epox ido-
Glue el’))gé?{]cr%rsl?r? resFi)n g Z?Tl]yiﬁ;nadg 25 mm | 500mPa.s.

11 The tensile bolt is an M12 stud bolt with strength 8.8 and effective cross section 84.3 mmZ.

12 The physical properties of metal parts are those of JISG4051 for the steel plates and of

JISB1051 for the bolts.
13 The glued steel plates and steel pipes were shot blasted or pickled to remove mill scale.

14 The sample pieces of the column and the beam are laminated wood meeting Japanese

Agricultural Standards.

15 The measured average characteristic values of the column and beam samples were Young's

modulus 8.850 N/mm?. densitv 0.40 a/cm?®. and moisture content 12.4%.
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Table 2. Force schedule of the bending -shear experiment

Cycle 1 2 3 4
Rotation angle (rad)| 1/450 1/300 1/200 1/150
Cycle 5 6 7 8
Rotation angle (rad) 1/75 1/50 1/30 1/15
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Fig. 8 The unit of a beam-post joint
for the bending-shear experiment

Fig.10The load-displacement
curves obtained in the

bending-shear experiment
for the beam-post ioint
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Fig.14 M-8 curves in the bending-shear
experiment for fﬁe beam-post joint
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Table 3. Comparison of the experimental values of joint
performance and its substitutes

Sample No. |TmaxPmax  omax,ama  J, H Mmax 6 max Mu
(kN (mm). (mm) (kN - m) (>10rad.) (kN - m)
ST-01 110.86 8.68 385 42.68 22.55 39.22
ST-02 108.39 8.35 385 41.73 21.70 37.28
ST-03 109.35 8.15 385 42.10 21.17 38.44
Sub. average | 109.53 8.40 385 42.17 21.81 38.31
M-01 22.09 52.54 2000 44.18 26.27 41.47
M-02 22.41 54.50 2000 44.83 27.25 43.83
M-03 21.29 55.10 2000 42.57 27.55 39.11
Exp. Average 21.93 54.05 2000 43.86 27.02 41.47
Sub./Exp. 1.0 0.8 0.9
Sample No. eu My oy Ko “ Damage
(><107%rad.) (kN -m) (=107rad.) (kN - m/rad.)
ST-01 24.72 24.97 9.44 2645 2.6
ST-02 25.89 24.65 9.63 2560 2.7
ST-03 24.56 24.10 6.58 3663 3.7 Bracket breakage
Sub. average 25.06 24.57 8.55 2956 3.0
M-01 31.05 24.34 8.29 2936 3.7 Bracket breakage
M-02 30.82 26.65 10.57 2521 2.9 Bracket breakage
M-03 31.57 22.00 7.79 2824 4.1 Bracket breakage
Exp. Average 31.15 24.33 8.88 2760 3.6
Sub./Exp. 0.8 1.0 1.0 1.1 0.8
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