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Bending Strength of Wooden Beam Containing a Round
Hole in Minifinger Joint

Yoshio Nakayama, Koichi MurRakamr
Laboratory of Wood Science and Technology, Faculty of Agriculture

Abstract : This paper deals with the effects noted in the reduction of the Young’s modulus
and bending strength of wooden beam, when a round hole are drilled vertically in minifinger joint,
and with the state of strain around the hole and joint.

1. The strain concentrations around the hole and joint are shown Fig. 4. The state of strain
seems to be highly complex by the interaction among some stress concentration factors.

2. The reduction of the Young’s modulus of various samples was respectively indicated in the
Table 1. On the reduction of the Young’s modulus, beams containing a hole in finger joint
showed very small differences. A

3. The comparisons of the reduction of the bending strength were shown in Table 2. If the
Young’s modulus of minifinger jointed beams have been already measured, the estimated value
of wooden beam containing a round hole in minifinger joint may.be obtained by formula (6).
It was estimated that the average of the values estimated by formula (6) was about l. 06 times to
the average of the experimental values, and adequate results were obtained for the estimation
of heterogeneous material like wood.
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C i R EHM (clear sample)
H : H## (sample containing an artificial circular hole)

My @ EEHT7 «¥H—Y a4 # (vertical finger jointed. sample)

Mh : KEBT 4 v#—Y a4 v b (horizontal finger jointed sample)

MyH: HAEZSDEERT « v #—Y a4 ~ + ¥ (Mv containing an artificial circular hole)
MhH: BfLEbDKERT 1 ¥#—Y a4 ¥ M (Mh containing an artificial circular hole)
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C, H, Mv, Mh, MvH and MhH: (see Fig. 1)-
Ed : WM+ 7R (dynamic Young’s modulus) (dyne/cﬁxz)
b ¢ B BUEEAR (modulus of rupture in bendir‘llg_‘by‘ bending test) (Kg/cm?)
obole) : HEE M BEBHRE (estimated modulus of ru_piu;e _irn beriding by culculation)
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(Kg/cm?)
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Fig. 1. Sample and dimensions of minifinger
joint
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Fig. 2. Position of paper gage
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where Edo : dynamic young’s modulus of C, Mw and Mh
f ¢ fundamental resonant frequency (Hz)
I : length of sample (cm)
2, : weight of sample (g)
I : moment of inertia area (cm*)
L 8P f . ®-Pd 2\
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where Edh : dynamic young’s modulus of H, MvH and MhH
# : weight of reduced section (g)

Pd : 'distance of a hole from one end of sample (cm)
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where Es : static young’s modulus (Kg/cmz)

: span in bending (cm)

: distance between two equal loaded points (cm)
: load at proportional! limit (kg)

: deflection at proportional limit (cm)

: load at rupture (kg)

. breadth of sample (cm)
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height of sample (cm)
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Fig. 3. Relationship between load and strain
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Table 1. Decrement of dynamic Young’s modulus.

average max. min.
C X 108 dyne/cm? 106. 47 112. 85 88. 88
H x 10° dyne/cm? 102. 02 - 108.05 84.43
(1-H/C) X 100 (%) 4.19 5.01 2.99
Mv X 10° . dyne/cm? 107. 14 120. 53 83.30
MvH X 109 dyne/cm? “101. 59 113. 46 79. 32
(1= MvH/Mwv) X 100 (%) 5. 14 5.87 - 3.87
Mh X 10° dyne/cm? | 115.94 122.89 104. 95
MhH X 10° dyne/cm? 110. 12 116. 88 98. 66
(1= MAH/MR) X 100 (%) 5.02 6. 00 3. 14
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Table 2. Comparison between abo (e) and ab.

average max. min.
abo(e) Kg/cm? 774.»69 990. 39 629. 02
H ab ' Kg/cm? 563.95 - 727.13 396. 69 -
{Ll—ab/abol(e)} X100 %) 27.49 31.72 20. 67
‘ obo (e) Kg/cm? 769. 40 936. 28 607. 59
My ab Kg/cm? 456. 2§ 512.53 398.95
{1—ab/obo(e)} X 100 (%) 40. 14 ‘ 45. 83 34. 34
abole) Kg/cm? 809. 90 899. 55 625. 45
MuvH ab Kg/cm? 330. 64 373. 36 265. 55
{1—ab/abo(e)} X 100 (%) 58.173 66. 45 46. 98
abole) Kg/cm? 723.26° 894. 32 637. 72
Mh ab Kg/cm? '474.217 659. 89 390. 39
{1—ob/obo(e)} X 100 (%) "34.91 41,95 26. 21
abo(e) Kg/cm? 835. 38 883.21 765.95
MhH ab Kg/cm? 336.87 " 391. 77 230.92
{l—ob/obo(e)} X 100 (%) 59. 76 69. 85 51. 21_
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Zm  Zm=Zo—Zh
Zh I of hole
0bax: 0b of Mv or Mh
obo(e) : 0be by fomula (5)
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