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ABSTRACT

This study was carried out to investigate the strength and stiffness of drift pinned and bolted joints
with steel-plates by the tension-type lateral strength tests. Specimens were solid wood of Pinus
densiflora. Bolt and drift pin were jointed with inserted steel plates. Tests were conducted with
combinations of two loading directions (parallel to the grain : O degree, perpendicular to the grain : 90
degree) and three diameters of fasteners (d =6 mm, 10 mm, 12 mm).

The results obtained were as follow:

1 In the test of the paraliel to the grain, maximum loads were increased with increasing of the
diameter of bolt and drift pin in the same end distance. In the test of perpendicular to the grain with
diameter 10 mm and 12 mm, specimens mostly were failed with horizontal splits in woods reaching the
yield load of drift pinned and bolted joints.

2 The ratio of maximum load to the yield load determined by the so-called “5% offset method”, was
great in bolted joints in the parallel to the grain. This trend become more remarkable as the slenderness
ratio was increased.

3. The calculated yield strength was agreed well with the experimental results of drift pinned joint(0
degree).

Keywords: parallel to the grain, 0 degree, perpendicular to the grain, 90 degree, yield load, slenderness
ratio
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Fig. 1. Test of drifrpined joint inserted steel
plate and bolted joint with inserted
steel plate in parallel to the grain
loading (O degree).
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Fig. 2. Test of drifrpined joint with inserted
steel plate and bolted joint with
inserted steel plate in perpendicular
to the grain loading (90 degree).
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Fig. 3. Typical - deformation curves.
Legend : P : drift pinned joint with
steel-plate
B : bolted joint with steel-
plate.
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Table 1. Summary of connection properties.

Diameters of

Bearing stress (kgf/cm®)?

Type Loading drection  fagteners (mm) ~4g 2d)  7d (4d)  1d 6d) 12d 8D
Parallel 1o th load 6 1856 2153 2095 1900
arallel to the grain loading 10 1955 2960 2980 212
(0 degree) " ’ ’
8 12 1465 2797 20927 3031
Bolt 5
Perpendicular to the grain
S -
el to th load 6 1667 1477 1631 1718
Parallel to the grain loading
10 1859 2062 2017 2229
(0 degree)
P ® 12 2057 2359 2380 2518
Drift pin 5
PerpenQicular to the grain 10 575 1218 1263 1339
loading (90 degree) o 630 044 %1 1067

a : Bearing stress = maximum load/d - 1
Each value is the average of the three specimens
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b : End-distance of perpendicular to the grain loading
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Fig. 4. Effect of slenderness of fasteners on
maximum loads.
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Fig. 5. Failure modes.
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Py=s-d-1-( ¥ 12-1)

s = embedding strength of main member

(kgf/cm®)
d = diameter of drift pin(bolt) (cm)
1 = thickness of main member {cm)
M = bending yield moment (kgf + cm)
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Table 2. Relationships between L/d and failure modes(S-degree loading)

Failure modes

Type Diameter

7d 10d 124

balt 6 [l
10 n
12 n

drifipin 6 i
10 n

12 i

i il i
I Il n
| H iy

Table 3. Relationships between L/d and failure modes(98-degree loading)

Type Diamet Failure modes
2d 4 6d 8d
bolt 10 1] m ] i
12 ] il n i
driftpin 10 ]} m i n

12 Ll
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Table 4. Comparison of calculated yield strength of joint with the experimental result.

e

Type Diameters Experimental value Calculated value
(mm) (kgf) (gh
Bokt 10 1150 1230
12 1360 1750
Drift pin 10 1480 1440
12 2037 2210
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