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Dimension Stability by Bonding Layers of Glulam*'
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WAl g Beale] PR 9] L5V} Bz e Zioke $AE Ha ok 58], B A4S A
43t AFTHAAE REE 29, FAle ¥ FoA S Az 9 22 59 Ao g%
FAANG T Yk, E=3, HE 7158 FHAA Hol| AFEEHI e Fujak UdE AL o] &l M=
Frgusle Q3 53 BEo g HES P& Bayo] A7|=a ok IGdE A9 HAFFE Dy
gda g Algad s oekd sr&atelcla Y AaEstes AuRgitt AxeSd o g xeus
A FEIH= 3% o4k HEAES 7= AlFHAA 1 3t @ATES & AAG. 22sle, AAE ALEE
A9 HFAe 20 B3] ARE F53E A, TREAR JAAE ol fForN AXFE FAE o
AR A4 5 Qe Aeg wyEdnt,

ABSTRACT

The shrinkage of wood members after construction has been a greater and common concern
in wooden buildings with the durability. Particularly, the traditional structure applying solid
members actively is easily exposed to the shrinkage that caused by the joints, members, and walls.
Moreover, even though domestic larch glulam members are widespread recently in the post-beam
construction, the shrinkage (swelling) problem is still the critical defect on the wooden structures
by the moisture content change in Korea. Various moisture contents were applied for the
specimens to survey the dimensional changes for Japanese larch solid and glulam specimens, and
the glulam specimens varied in the number of their laminations. Test results showed that glulam
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Research Institute, Seoul 130-712, Korea
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specimens with over 3 bonding layers showed good dimension stabilities. Therefore, to solve the
shrinkage problem, sufficient drying fitted to the end-use service conditions should be conducted

on the solid or glulam members can be applied.

Keywords: Shrinkage, solid, glulam, Japanese larch, lamination
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(a) Solid (LS)
Fig. 1. Tested specimens.

(b) 1-layer (LG1)
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Fig. 2. The shrinkage ratio with time passage at conditioning. Legends: LS, Japanese larch solid;
LG, Japanese larch glulam; 1, 2, 3, the number of bonding layer; L, longitudinal direction;
R, radial direction (or width); T, tangential direction (or thickness); W, weight.
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Table 1. Moisture contents and densities of tested specimens

Moisture content (%)

Total density (g/cm’)

Larix kaempferi
(48 hGS‘lz-::;T‘ation) Closed room Exposed room Green 12% Oven
KFRI (1994) s = - 079 061 056
Solid (LS) 311 86 93 064 057 053
LGl 330 102 105 063 036 052
LG2 319 97 99 061 054 051
LG3 345 98 100 065 057 054

Legends: Refer to Figures 1 and 2
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Table 2. Shrinkage ratios at general method of KS F 2203 (KS, 2004)

Shrinkage ratio (%)

Larix kaempferi Green to oven-dry Green to air-dry Airdry to oven-dry
L R T L R T L R T

KFRI (1994) 017 467 844 0.14 332 643 012 124 216
Solid (LS) 033 202 455 012 015 210 021 188 250
LGl 034 285 632 017 145 368 018 142 273
LG2 043 379 545 016 169 351 027 214 201
LG3 018 378 638 010 186 372 008 196 277

—L:R:T—

KFRI (1994) 1 27 50 1 24 46 1 10 15
Solid (LS) 1 61 138 1 12 169 1 91 121
LG1 1 83 184 1 88 222 1 80 153
LG2 1 87 126 1 105 218 1 78 74
LG3 1 207 319 1 189 378 1 231 327

Legends: Refer to Figures 1 and 2

Notes: Green to oven-dry, Green to air-dry and Air-dry to oven-dry in the shrinkage ratio express the changes from green or
air-dry to air-dry or ovendry of the specimens condition.
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Fig. 3. The swelling ratio at various moisture contents (MC). Legends: @, 4, and A, sorption;
O, ©, and A, desorption; Refer to Figures 1 and 2 for the rest.
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