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Effect of Cross-Sectional Dimension on the Shrinkage Property
of Korean Red-Pine Wood*!

Kweonhwan Hwang**" - Beyung-Su Park*?
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ABSTRACT

Red pine (Pinus densifiora) has been used for structural wood members of Korean traditional
residence (HANOK) and historic wooden structures. For these constructions, generally, natural
drying has conducted for long time; however, unless drying is conducted sufficiently, it could
cause several drying defects such as check or warping. Shrinkage changes of red pine species for
small clear specimens and big-size specimens according to the conditions of moisture contents,
were examined. For the estimation of volumetric shrinkage at a special moisture content, it was
more precise to divide the range of moisture contents into two groups, green to air-dry and
air-dry to oven-dry. The volumetric shrinkage had no difference with specimen sizes in sapwood,
but decreased as specimen size increased in heartwood.
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Table 1. Moisture contents and densities of tested specimens

Moisture content (%) Total density (g/cm?®)
Pinus densiflora Green o o ]
h Air-dried condition Green Air Oven
(72 h in water)

KFRI (1994) - - - 0.70 047 044
CS 856 108 S 0.74 047 044

CH 501 126 H 060 048 045

P30 662 136 S 066 048 044

P75 379 139 S/H 063 054 050

P100 344 145 H 053 047 043

Legends: S, sapwood; H, heartwood, Specimen names are referred in Fig. 1
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Table 2. Shrinkage at each condition

Shrinkage (%)

Pinus densiflora GO GA AO
L R T L R T L R T
KFRI (1994) 031 488 ol 016 297 540 024 204 408
CS 018 354 700 004 264 413 014 092 299
CH 169 374 681 036 234 303 133 144 390
P30 022 478 631 012 208 401 010 281 240
P75 055 372 571 021 176 204 034 200 375
P100 028 277 589 016 132 152 012 148 443
—~L:R:T -
KFRI (1994) 1 16 29 1 19 34 1 9 17
CS 1 20 39 1 60 94 1 7 22
CH 1 2 4 1 6 8 1 1 3
Ps0 1 22 29 1 17 34 1 28 24
P75 1 7 10 1 8 10 1 6 1
P100 1 10 21 1 8 9 1 13 38

Legends: GO, green to oven-dry; GA, green to air-dry; AO, air-dry to oven-dry; Specimen names are referred to Fig 2
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Table 3. Volumetric shrinkage

Volumetric shrinkage (%)

Pinus densifl G~5%
inus densiflora GO GA A0 5%
GO GA + AO
KFRI (1994) 1920 (0.64)* - - 1600 -
(&) 934 (03D 555 (03D 402 (033) 7.79 722
CH 1170 (039) 551 (03D 654 (055) 975 824
P30 1034 (034) 539 (030) 523 (044) 801 757
P75 950 (032) 374 (02D 599 (050) 792 623
P100 854 (028) 275 (015) 596 (050) 712 523
Legends and specimen names are referred to Fig. 2
* Parentheses present volumetric shrinkages in unit percentage.
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