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Assignment of the Allowable Design Values
for Domestic Softwood Structural Lumber’!
— Structural I-grade —

Sei-Chang Oh™

ABSTRACT

The purpose of this paper is to present a summary of assignment design values according to domes-
tic softwood structural lumber grading rules. Allowable stresses for visually graded lumber were
determined from basic data on small, clear specimens. The data corrected for variability such as nat-
ural defects and other factors. The procedure adopted by Japan was used for assigning allowable
design values. Strength ratios in relation to each defect were taken from ASTM D 245-81. Korean
pine{Pinus koraiensis S, et Z.), Korean red pine(Pinus densiflora S. et 7.}, Japanese larch(Larix lep-
tolepis Gordon) and Needle fir(Abies holophylla Max.) were applied to this study. The calculated
allowable stresses were same in Korean pine and Korean red pine. These values were highest in
Japarese larch, lowest in Needle fir. So. it is desirable for these species to be classified into differ-
ent catagories, Species Group.

However. accurate comparison in design values on lumber grading rules among U.S.. Japan and
Korea was somewhat difficult. And full scale testing will be necessary for accurate determination
of the correction factors to setting up design values.

Keywords : Allowable design values. strength ratios, visually graded lumber. Korean pine. Kcrean
redpine. Japanese larch, Needle fir, correction factors
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Table 1. Mechanical propertiesof selected domes-
tic softwoods.

(Unit © kgf/em®

Species Sp.Gr." Fb* Fe?  FM
Korean pine 0.43 772 425 788
Red pine 0.44 747 430 885
Japanese larch 0.56 986 532 584
Needle-fir 0.38 520 371 826

*1 Specific gravity based on oven dried weight and
volume,

*2 Fiber stress in bending.

*3 Compression parallel to grain,

*4 Tension parallel to grain.
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Table 2. Limiting characteristicsin domesticsoft-
wood grading rules for Structural I-
grade lumber in relation to strength

ratios.
Grade No. 1 No. 2 No. 3
defects
Knot
Nt face 20% 40% 60%
W™ face
FEdge 20% 30% 40%
Center 30% 45% 60%
Slope of 1:12 1:8 1:6
grain
Wane 25%" 35% 50%

*1 Narrow face.
*2 Wide face.
*3 Restricted in width or thickness.
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Fig. 1. Strength ratios corresponding to knot
ratios on Structural-l grade softwood
lumber.



Table 3. Strength ratios of softwood structural
lumbers(Structural-I grade) on limit-
ing characteristics.

Table.4. Bending strength ratio in structural
grade softwood lumber in Korea. U.S.
and Japan grading rules.

Grade N )
defects No. 1 0.2 No. 3
Knot(Kk)

N.face 0.86 0.71 0.53
W.face

edge 0.69 0.57 0.47

Center 0.74 0.60 0.44

Slope of 0.69 0.53 0.40

grain(Xg) (0.82)™ (0.66) (0.56)

Wane(Kw) 0.96 0.95 0.93

Str. Ratio™ 0.46 0.29 0.16

=Kk xKgxKw) (0.61) (0.40) (0.25)

*1 Strength ratio in compression,
*2 Strength ratio in bending.
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Class Grade Strength Ratio
Structure- | ! No.1 0.46
{Korea) No.2 0.28
No.3 0.16
Structural Sel.Str. 0.67
Light Framing™ No.1 0.57
(U.S.A) No, 2 0.47
No.3 0.26
Structure- | Sel.Str. 0.65
{Japan) No.1 0.55
No.2 0.45
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*1 ddadT7e. 1995, A F2E AAMFH (D

*2 Bodig & Jayne. 1982. Mechenics of wood and
wood composites : 712

*3 KAEEEE % 1991, RHTOTE @ 242

e A e g0 U3 51483 FHFHAoW
n)= 2 dEoiA e dHe] FHETA wE e
7FA & (In-grade testing)Z @ (Vokey & Jones,
1989) 0l B o] g 58-889] 60% F T el &
gl & g2Hor By vl Wi 3 s8] 50%
1Akl Bhel S g-ge oz At A (1) uh
H g e 3 olF 2 (2)0] Wdested A7]E
a2 dhEslelon 1 2R # 5

"
o

e f

5 9

7

o ol o
o

S U
> S o2
Lo
r‘ﬂ T A

3
e 1o

M

i

N
L

5o 9b ¢

2
o)

o
N
M

olo
A
o
e
(2
o
s
d
o
b
A
-1
il
Qb
ol
olo
a1}
(R

Vi
s
jo
B2
I
Mr
e
o
oo

= ol
ooy ®

m
rlo
]
g
2
o

4 i
5
=2
go MF

£ oad
Eﬂﬂimio

N
I

.= 2 og
Noo

oboml 2% o

[N

o,
o B
‘LO i
= 8 odl
40 oy Ao ]

©,

o, i

iul

it

i

ofy

ol

iy

i ool o ou o
HE
rlo
& 4 f
AN
10
Qe
oo
olo
I
i
oz
..‘.\\l

o
2
=z
OE\'
rle
P 1
N

)
—E r_I'\)j
S O
‘QE m
4 =
v}
0% rl
&
o
ofj
R

rie o

kv
k)
R
T
4
ol
S
14
tjo
i
o
B}
~ L
off ir o
hsd
dgxs
ey
b2

oo
I
=
AN
5
o)

N7 el efst
o o 60% FEE Aol ul% o
2ol g-2e] Ao Bkt oz e
$AEF APA BFT Al ggye
AR A= vy Rolet.
oo 728 A 2 AR U
ReArAel 5888 vmsted B F
ARARNET AEE A2 2o o

o 9

g
u
N‘[ﬁl ‘»{[‘, j,J op oh}
ol ol
g2 o )
L

L

f"o
2oy oy
1

il
K
A
%’

Nl
2
-4 L
PN
2
3
H
s

H{d
2

i

L

ol :U
1 OX
g,

— 14 —



Table 5. Allowable design values for Structu
ral-1 grade softwood lumber.
(Unit : kgf/cm?)

Table 6. Allowable working stresses in struc-

tural softwood lumbers.
(Unit : kgf/cm?)

Group Species Grade Bending Tension' Compression™ Sroup Grade Bending Tension Compression
Korean 1 95 60 70 SI 1 120 70 95
pine 2 65 35 45 D.fir-L 2 100 60 75
3 3 20 30 Japanese 1 125 75 20
Korean 1 95 60 70 larch 2 75 45 60
red pine 2 65 35 45 3 45 30 35
Struc}ural 3 35 20 30 gp 1 95 55 65
Japanese 1 125 135 % S-P-F 2 75 45 50
larch 2 Bnos 60 Needle 1 65 40 60
3 SR 3 fir 2 40 2% 40
Needle 1 65 40 60 3 25 15 25
fir 2 40 25 40
1 AQITNS TYO4E-
3 95 5 95 1 ASTM D245-81
*1 Tension parallel to grain,
*2 Compression parallel to grain.
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