B4TH 26(4):6~12
Mokchae Konghak 26(4) : 6~12, 1998

Telg JHE B APLHe WAL ¥
FRAA 7| Zof met 7!
2 M ®?
Bending Properties and Recommened Design Criteria for
Sei-Chang Oh™

ABSTRACT

Test results of domestic softwood lumber were presented to examine the notch effect of beams and
compare to present AlJ(Architecture Institute of Japan) formula in notched wood member especially
positioned: in bottom side (tension side) of a beam.

Notched lumber was tested under following condition : each specimen supported simply, and
subjected to third-point loading at points' of 1/3 of the span length. Notch was located opposite ‘side
to loading direction and notch depth were 1/6, 1/4, 1/3 of beam depth. Deflection and load were
measured by digital' dial guage each in 25kgf increment.

Bending test results ‘were as follows;

Mpro/Mmax range (proportional and maxium bending moment ratio in notched beam) was 0.5 ~
0.65. It was considered that maxium bending moment was about 1.5 times to proportional bending
moment in notched bedim and showed same tendency in the test result of ordinary wood specimens.

Al standard fbrmuld for the tension side notch, Mmax = 0.6 X (Zo - 0), the constant 0.6 was
suitble for notch ratio(notch depth to beam depth) 1/6, but this ratio for 1/4, and 1/3 was not. So it
is preferable to accept smaller value than 0.6 for notch ratio more than 1/3. These experiment results
showed critical effect in tension side notched wood beam especially in greater than notch ratio 1/3 of
wood beam.

From the above results, it is recommened to revise design formula adoptable to domestic wood
constructon member with tension side notched member.

Keywords : notched wood member, bending test, notch ratio, proportional and maxium bending
moment. AlJ standard, design formula
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Notch depth

Specimens Dressed dimension to beam depth Position of notch
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Fig. 1. Specimen geometry and method of bending
test on notched beam
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Table 2. Bending test results of notched beams.

'Specimens Notch ratio” Mpro™ Mmax™ Mpro/Mmax
v (X 10’kg-cm) (X 10’kg-cm)

Japanese Larch 1/6 36.6 62.0 0.59
(Larix leptolepis) 1/4 20.8 34.6 0.60
173 174 31.0 0.56
Red Pine 1/6 34.0 61.8 0.55
(Pinus densiflora) 1/4 19.6 36.2 0.54
. 1/3 - 16.4 26.8 0.61

* 1) notch depth to beam depth
2) Mpro : bending moment by proportional limit load
_3) Mmax : bending moment by maximum load
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Fig. 2. Relationship between (d/h)’ and Mpro/Mmax
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Table 3. Comparison of maximum bending moment
between notched beam(Mnb) and unnot-

ched beam(Mob)
specimens Notch ratio™  Mnb/Mob™
Japanese Larch 1/6 0.47
(Larix leptolepis) 1/4 0.17
1/3 0.13
Red Pine 1/6 0.49
(Pinus densiflora) 1/4 0.18
173 0.14
Other results*” 1/6 0.51
1/4 -
173 0.15
Other results*” 1/6 0.48
1/4 -
173 0.15

*

1) Sugiyama and Maeda's results(1990)

2) Sugiyama and Nakada's results(1972)

3) notch depth to beam depth

4) Mnb/Mob : maximum bending moment of notched
beam to unnotched beam

wate] BHE, 349 Holzk BHol9 14634 1/39
A%l 0|29 A7t ta BA UG £ BE
ATARAA HU FHEATDS 162 Bl
048, 1/390 A%ole 0152 Jeigc & ul, ojF
o A7Ae} vlwste] ¥ o, HFS Ad FAY
A% 8B5S ol Fa el dole |
7 1/3 - 169 3% 013 - 049A%= H&E 71A
B Ao Yeyth o]29 HuXE Yehid 1
33 2tk 2¥elM HEol Falel ot Bzolg
/401819 A% 845 FasE ¥l FHt
A dehgth ole KREIR)Y APNAM FHEe
Zol7t A4S B4R HadH 58 132
zdste A ASALL @Azt & A ¥l
He 232 Azddh

=
T



L A%

Mnb/Mob -

0.5 --a-Japanes Larch
o 44 M —e— Red Pine
' ‘ \ * Other results
0.3 ‘ \\
0.2+ '
0.1 : \*“‘1
. : i

0 T T T T
01 0.2 0.3 0.4 dn/h

h/8 h/4 h/3

Fig. 3. Relation between Mnb/Mob and notch depth
to beam depth
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Table 4. Comparison of Mnb/Mob to (d/h)’ to determine k in tested beams.

specimens Notch ratio™” Mnb/Mob™? (d/hy*? kY
Japanese Larch 1/6 0.47 0.694 0.677
(Larix leptolepis) 1/4 0.16 0.563 0.284
173 0.13 0.444 0.293
Red Pine 1/6 0.49 0.694 0.706
(Pinus densiflora) 1/4 0.17 0.563 0.302
173 0.14 0.444 0.293
Other results” 1/6 0.51 0.694 0.630
1/4 - -
173 0.15 0.444 0.350

*1) notch depth to beam depth

2) Mnb/Mob : maximum bending moment of notched beam to unnoiched beam

3) (&)’
4) k : stress intensity factor
** Qugiyama and Maeda's results(1991)
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Fig. 4. Relation between Mnb/Mob and (dh) to
determine k in tested beams.
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