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ABSTRACT

Recently, the visual grading rule of Korea Forest Research Institute (KFRI) was revised and it
is necessary to investigate the distribution characteristics of visual graded lumber in accordance
with the revised rule. Therefore, in this study, the distribution characteristics of bending strength
was investigated with revised visual grading rule and changed prior rule, respectively. The size
of specimens was 38 x 140 x 3000 (mm) and the species were Larix kaempferi and Pinus koraiensis.
The moisture content was under 18% and the specimens were tested in accordance with ASTM
D-198. The number of No. 1 and 2 grades, suitable for structural lumber, was increased when the
revised visual grading rule was applied. Moreover, the revised rule was more effective to
distinguish sharply between No. 1 and 2 grades and below No. 3 grade. Meanwhile, the lower 5%
exclusion limit and allowable stresses were generally decreased when revised visual grading rule
had been applied. However, the announcement of Korea Forest Service, tested with small clear
specimen, was much lower than the allowable stresses of this test, tested with structural lumber.
Therefore, the revision of allowable design values should be considered for more exact use and

effective structural design.

Keywords : visual grading rule, bending strength (MOR), allowable design values, softwood struc-

tural lumber
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Table 1. Results of visual grading
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Number of Specimens

Grade Larix kaempferi Pinus koraiensis
2007 2009 2007 2009
No. 1 273 (34.7%) 382 (485%) 59 (119%) 17 (235%)
No. 2 297 (37.7%) 285 (362%) 234 (471%) 231 (465%)
No. 3 214 (27.2%) 18 (150%) 131 (26.4%) 98 (19.7%)
Under No. 3 3 (04%) 2 (03%) 73 (14.7%) 51 (103%)
Total 787 (100.0%) 497 (100.0%)

Table 2. Diameter rations of knot for visually grading

2007

2009

Grade Wide face

Wide face

Narrow face

Narrow face

Edge Knots  Centerline Knots

Edge Knots Centerline Knots

No. 1 under 20%
No. 2 under 40%
No. 3 under 60%

under 20%
under 30%
under 40%

under 30%
under 45%
under 60%

under 25%
under 35%
under 45%

under 25% under 30%
under 35% under 45%
under 45% under 60%

Fig. 1. Test set-up for evaluating the bending
strengths of specimens (third-point load-
ing).

A4 el Zgubol AR H AT A ek
A9 FREAAN I AL A

(1995-27%)l 2JAst] AA F F, F H<2 (2000,

200M¢] ARl 9. ela

(= Rak e 25k 1) 4120091

F. 9827 5 WAl Y, 5, BT 9

b
o9

_O'L
o (e N rlr

2

o,
>~
R
ot
ht HL,CL O{N

2 o
X

[

RS S 0% 0%
. = oo rlr
K w2t

1 rju

N 2

oo %0,

2 i)

N —
=8
e

o f 3

s o

O =

oo S o

>

o
N
bin
)
fz
e
ol
o,
N
o
:(I)l:‘l
>
rlr
1
2
e
(rt
o =
o

s M ox o o

2
r2 oy oo

4

=

lo K

e orie e
£

e ®

4 8

2 w0

.=

g

+

ol

il
g 2

fu opr
_E‘
o)
T
dn e

X, U
=
ox

~N
=
ot
=2

T4 AQFEA T FERAR o] § Tt
(Larix kaempferi)®} 2t (Pinus koraiensis
Al FFo2 MAsG o, BxFee Hak
Hell 2 AMg-E+ 37191 2 x 6 (38 mm x
mm), Z°] 3,000 mm¢! AAES AH-&3FA

W 5
i 5 ol ok o

o~



WAE - 24T - wE - - HHEA - o] %A
Table 3. Results of MOR
MOR (MPa)
Grade Larix kaempferi Pinus koraiensis
2007 2009 2007 2009

No. 1 617 (025)* 578 (028) 411 (031) 386 (034)

No. 2 476 (032) 465 (034) 306 (039) 285 (039)

No. 3 441 (036) 435 (036) 272 (04D 268 (041)
* Coefficient of Variation.
Table 4. Comparison of Square Errors (x10°)

Larix kaempferi Pinus koraiensis
Distribution 2007 2009 2007 2009
No.1 No 2 No 3 No.l No.2 No3 Nol No2 No3 Nol No2 No3

Weibull 040 009 031 021 024
Normal 048 011 030 034 024
Lognormal 181 042 029 133 037

019 010 031 010 009 016 007
026 037 03 018 012 021 019
040 014 004 011 030 007 019

%]
gl 02007 W 2009
& €0
g 501
g 401
% 30
201
10
o.
15 25 35 45 S5 65 75 8 95
MOR(Mpa)
Fig. 2. Histogram of MOR for No. 1 grade (Larix
kaempferi).
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Fig. 3. Histogram of MOR for No. 1 grade (Pinus

koraiensis).
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Table 5. Comparison of 5 percentile value (MOR)

5 percentile value (MPa)

Grade Larix kaempferi Pinus koraiensis
2007 2009 Ratio (%)* 2007 2009 Ratio (%)
No. 1 337 29.7 117 198 175 -115
No. 2 228 213 68 14.7 139 54
No. 3 196 187 -45 105 9.7 74
* Decreasing rate of 5% value at 2009 to 2007; (2009-2007)/2007.
80 100,00
;g 02007 W2009 80.00 02007 2009
Eso T 6000
5432 % 40.00
n fg “ 2000
0 000
15 25 35 45 55 6 75 8 95 15 25 35 45 55 65 75
MOR(Mpa) MOR(Mpa)
Fig. 4. Histogram of MOR for No. 2 grade (Larix Fig. 5. Histogram of MOR for No. 2 grade (Pinus
kaempferi). koraiensis).
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Table 6. Comparison of allowable stresses (MOR)

ol

Allowable bending stress

Grade Larix kaempferi Pinus koraiensis
2007 2009 Lee* KFRT* KBCH* 2007 2009 KFRI*™ KBCH*
No. 1 160 141 150 136 80 94 83 90 60
No. 2 109 101 130 106 60 70 66 47 50
No. 3 93 89 93 98 35 50 46 46 30
* Research test result of Lee et al (2003).
“ Research report of Korea Forest Research Institute, tested with structural timber (1998).
** Korean Building Code, tested with small clear specimen (2009).
60.00 - 50.00 1
45.00 -
50.00 02007 W2009 40.00 02007 W2009
| 3500
‘:' 0% & 3000 -
£ 3000 - § 2500 |
2000 -
£ 200 | E 2%
1000 1000 ﬂ
000 ppedl (W
15 25 35 45 55 65 75 85 15 25 35 55 65
MOR(Mpa) MOR(Mpa)
Fig. 6. Histogram of MOR for No. 3 grade (Larix Fig. 7. Histogram of MOR for No. 3 grade (Pinus
kaempferi). koraiensis).
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