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Development of a Floor Joist for Wood Frame Construction

Using Todomatsu Lumber
-Edge jointed 2 by 10 using finger joint-

Yoshinori OHASHI Tsukasa SATO Takashi TAGUCHI
Masahiko TODA Kazushige MATSUMOTO Mitsuko TAKAYAMA

We developed a method for an edge joint using a finger joint (FJ), in order to manufacture 2 by 10’ s
for wood frame construction using todomatsu (4bies sachalinensis) lumber efficiently. The
manufacturing conditions for the edge joint using the FJ were examined, and bending tests and trial
calculations of cost of edge jointed 2 by 10’ s using the FJ were carried out. The following results were
obtained.

1) Fine machinability and operability were obtained by using the prototype FJ cutter suitable for
the edge joint.

2) As a result of the examination of the adhesive properties and measurement of the dimensions
and form, the optimal closing pressure for the edge joint was found to be 0.78 MPa, and it was
confirmed that the edge joint using the FJ enabled the shortening of the pressing time and the
omission of the finishing process.

3) As a result of the bending tests, the average modulus of elasticity was found to be 15% lower
than the standard value of SPF-No.2; however, the calculated deflection was in compliance with the
building code standard. The lower tolerance limit of the modulus of rupture was 34% higher than the
standard strength. The coefficient of variance of the modulus of rupture was less than half of that of
dimension lumber; therefore it was shown that the end joint and edge joint would be able to reduce the
variance of bending strength.

4) As a result of the trial calculations of product cost,it was confirmed that the edge joint using the
FJ would be able to cut the cost as compared with the conventional method using a butt joint(BJ).

Key words Abies sachalinensis, wood frame construction, floor joist, finger joint, edge joint
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Fig. 1. Form of the finger chips that was shaved by the

prototype cutter.
Legend) b : Width of lumber(mm); L : Length of finger(mm);
p : Pitch(mm); 6 : Angle of scarf(deg.);
t1 : Top width(mm); t20 Bottom width(mm)
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Fig. 2. The compression test of insert type.
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Fig. 3. An example of closing pressure-deformation curve.
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Fig. 4. Outline of the specimens for the delamination test
in boiled water.
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Fig. 5. Results of the delamination test in boiled water.

gobooboooboobooboooobobooon
ooobooooobboooooboooooooo
ooooboooobooboooobboo3oon
omoboobooboom@boobooooobn
oobooboo3o0o7sMPal DD OO OODOODODO
goooooooooon

2230 0000000000000
opoooboooooobooooooooooon
gobooboooboo™mooobooboobogon
oobooomoboooboboooobooobooon
DDDDDDDDDDDIDDDDDDDUDMDUDDD
ooooboolooboooosoooboooooo
oooooDo0o0ooDo0omOboOd 1/100mm
o000O0OoobOOOoOoobDbooooooboog
100mmO 00000
oooooooeCOO70OODOOOOODOO
ooboobobOoOooboboooJASODooonboo
ooooooooooox15smmO00@™goooon
483mmO 0000000200 21000000000
oo
goboobooboomoboobooobooooboon
ooboobooobooobomobobooboooooo
gobooboooboobomoboboobooboon
gooobooobooobooboooomoooooo
goboboooboooobooboomooboon
goboobooobmooooboboobooooooo
ooobooooooooo
gobooboooboobomoboboobooboon



gooboooooooboboboooooobboooo

236.5

Max. =236.5mm

236.0 |- - e

2355 { ——————————————————————————
2350 [ -

2345 [ nooTTTooT o TR

Height of joist
ik (nm)

2340 [-r T oo

Min. =233.5mm

233.5 ‘
0.39 0.59 0.78 0.98

JE#GEE (MPa)
Closing pressure

06000000000 O0OODO1O000OO
Fig. 6. Results of the measurement of the height of joist
(one week later after releasing pressure).
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Tablel. Results of the bending tests of the edge jointed
2 by 10's using the FJ.

E. By EvE. o,
(GPa) (GPa) (MPa)
Max. 9.71 8.78 0.98 34.8
Av. 8.92 8.21 0.92 29.2
Min. 8.08 7.64 0.87 20.9
CV (%) 5.7 4.5 - 16.0
1L - - - 19.4
000EJE.D000000000000000EIDOOOOO
0000000E/EDEDEODDOODO
o J000000D00OCVOOOOODOTLOOO0OO 75%0

5%000000
Legend) E.: Modulus of elasticity calculated by Ex; E» : Modulus of
elasticity by experiment; Ev/E. : Ratio of E to E;
0 : Modulus of rupture of bending; CV : Coefficient of
riation; 7 : Sth percentile[ lower tolerance limit with
confidence level of 75%
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Fig. 9. An example of the failure mode(The tension failure
was caused at the end joint of the downside lamina).
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Table2. Results of the trial calculations of cost of the
edge jointed 2 by 10's.

gooooo
Type of edge joint
FJ BJ-R BJ-H
oooomooo 40,420 89,620 80,220
Cost of machine plant
(thousand yen)
0o00MmOd 360 650 422
Area of factory building
ooooooo 8 10 9

Payroll

0o00o0momo
Product cost (yen/m?)

O00r000000oooooooroooOoODoDO
BJ-ROODOOOOOOOOOOOBIDOOOOOO
Bl-HOOOOOOOOOOOOOOBIOOOOOO

Note) FJ type is the edge joint using the FJ with the laminating

press; BJ-R type is the edge joint using the BJ with the rotary
press; BJ-H type is the edge joint using the BJ with the high-
frequency press.

58,332 62,782 60,900
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