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ABSTRACT

In this study, the visual grading based on the visual characteristics and structural timber bending
test were conducted for domestic yellow poplar dimension lumber. Structural performance of
domestic yellow poplar dimension lumber was conducted through the evaluation of strength and
stiffness. Visual grading rule of yellow poplar dimension lumber did not exist in Korea. Visual
grading of yellow poplar dimension lumber was performed according to the NSLB (Northern
Softwood Lumber Bureau) standard grading rules including several hardwood dimension lumber.
The allowable bending stress was calculated from the results of a visual grading. Compared with
NDS (National Design Specification), the yellow poplar dimension lumber showed enough
strength for structural uses. In addition, the visual grading was performed according to the KFRI
(Korea Forest Research Institute) grading rule to calculated allowable bending stress and to
evaluated the feasibility. The yellow poplar was classified into the pine groups by the KFRI
criteria regulated by specific gravity. Allowable bending stress based on weibull distribution had
became highly than KFRI criteria, as No. 1 (100 MPa), No. 2 (74 MPa) and No. 3 (41 MPa). And
the availability of yellow poplar dimension lumber for structural uses had been confirmed. The
Modulus of Elasticity (MOE) of domestic yellow poplar dimension lumber had not met the NDS
and KFRI criteria. However, for the use of domestic yellow poplar, average values of MOE which
obtained through this test were suggested as design value for domestic yellow poplar. Design
values were supposed No. 1, 2 (9,000 MPa) and No. 3 (8000 MPa).

Keywords: hardwood, dimension lumber, yellow poplar, visual grading, allowable bending stress
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Table 1. Summary of Modulus of Rupture (MOR) for yellow poplar dimension lumber

o] g« o] 4]

Reference Specimen size (mm) Sample size (n)  MC* (%) SG** MOR (MPa)
Wood handbook 1999 small, clear - Green 040 410
- 120 042 700
Koch, CB 1981 small, clear - 120 041 80.7 (1L.6)***
KFRI*™* 2000 small, clear - 120 047 829 (72)
experimental result small, clear 30 105 049 %1 (136)
Koch, CB. 1981 2 x4 300 120 041 345 (156)
Green G. W. and 1987 2 x4 St 55 15,0 633
Evans J. W. No. 2 60 554
2x6 SS 63 570
No. 2 60 480
2 %8 SS 63 554
No. 2 64 45
Faust et al. 1990 2 x4 142 76 043 480 (17.0)
2 x8 105 85 044 330 (156)
Experimental result 2 x gy 202 15,0 046 506 (183)
2x6 474 (173)
D x Gk 411 (149)

MC* : Moisture Content

SG* : Specific Gravity

( y** . Standard Deviation

KFRI*** : Korea Forest Research Institute

SS** + Select Structural

15=*==* ; adjusted to 15 % MC according to ASTM D 1990

2 X 4 characteristic size 2 X 4 according to ASTM D 1990
2 X g characteristic size 2 X 8 according to ASTM D 1990

Table 2. Bending strength of yellow poplar di-
mension lumber according to the NSLB

grading rule
Curs e Jumele vee
NSLB** Se+ 71 351 462 13
No. 1 43 (213) 427 163
No.2 43 (213) 350 123
No.3 22 (109) 363 189

Reject 23 (114 -
Total 202 (1000) - -

SD* : Standard Deviation

SS* : Select Structural

NSLB** : Northern Softwood Lumber Bureau, 2007 Standard
Grading rules

SS, No.1, No. 20 we} 757} Haf hashs 4
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Table 3. Result of the Kolmogorov-Smirnov test
(KS test) of yellow poplar dimension
lumber graded by NSLB grading rule
for goodness-of-fit

Grading

agency Grade  Normal Lognormal Weibull
NSLB** SSe* 00610 01000 0.0513*
No. 1 01270 01762 01139*
No. 2 00814 00997  00581*
No. 3 01294 01966 01032*

2§ AN o) §7b5y Bt

Table 5. Bending strength of yellow poplar di-
mension lumber according to the KFRI

grading rule
Grading Grade Sample Average SD*
agency size (%)  (MPa) (MPa)

KFR*™  No.1 78 (386) 459 131
No.2 54 (267) 401 134
No.3 33 (163) 359 144
Reject 37 (183) -
Total 202 1000) - -

*: Goodness of fit distribution

NSLB* : Northern Softwood Lumber Bureau, 2007 Standard
Grading rules

SS** : Select Structural

Table 4. Comparison of allowable bending stress
for yellow poplar dimension lumber graded
by NSLB grading rule

NDS* Experimental result (MPa)

SD* : Standard Deviation

SS* : Select Structural

KFRI*** : Korea Forest Research Institute, Notification No.
2009-1 Softwood Structural Lumber Specification

Table 6. Result of the Kolmogorov-Smirnov test
(KS test) of yellow poplar dimension
lumber graded by KFRI grading rule
for goodness-of-fit

Grade (vpa) ibull 5% exclusion limi Gradi
Weibull 5% exclusion limit arinlcng Grade  Normal Lognormal Weibull
Ss+ 69 115 106 SeNCy
No. 1 50 69 51 KFRI* No. 1 01031 01319 01025*
No. 2 48 66 49 No. 2 00766 01231 0.0664*
No. 3 28 42 44 No. 3 01384 01634 01044*

NDS* : National Design Specification for Wood Construction
SS** : Select Structural
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Table 8. Summary of Modulus of Electricity (MOE) for yellow poplar dimension lumber

Reference Specimen size (mm) Sample size (n) MC* (%) SG** MOE (MPa)
Wood handbook 1999 small, clear - Green 040 84000
- 120 042 10,9000
Green G. W. 1987 2 x 4 SSH 55 15,07 - 103904
and
Evans . W, No. 2 60 98112
2x6 SS 3 103559
No. 2 60 99216
2x8 SS 63 109420
No. 2 64 101836
Faust et al. 1990 2 x4 142 76 043 11,4553
2x8 105 85 044 105489
Experimental result 2x6 202 15,0 046 82893 (1,6065)
MC* : Moisture Content SG* : Specific Gravity ( y** . Standard Deviation SS## -+ Select Structural

15#* ; adjusted to 15 % MC according to ASTM D 1990

Table 9. Modulus of Elasticity (MOE) of yellow poplar dimension lumber according to the grading

rules (MPa)
Gubnggency  Gde M PSSO ol
NSLB** SSreee 103420 91060 16545 9,0000
No. 1 96527 91972 12951 9,0000
No. 2 89032 806100 16310 8,0000
No. 3 82737 83599 15120 8,0000
KFRI*™** No. 1 10,0000 91206 16331 9,0000
No. 2 9,0000 89430 14759 9,0000
No. 3 8,0000 85100 16921 8,0000

NDS* : National Design Specification for Wood Construction

SD* : Standard Deviation

NSLB** : Northern Softwood Lumber Bureau, 2007 Standard Grading rules

KFRI** : Korea Forest Research Institute, Notification No. 2009-1 Softwood Structural Lumber Specification
SS#== : Select Structural
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