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Compression strength performance of multi-layer glued columns by using
square lumbers produced from domestic small diameter logs
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Abstract : This study is to develop a mulit-layer glued columns for construction of Korean-style houses by using domestic
small diameter logs. Dried small square lumber glued each other to develop a multi-layer glued columns and evaluated
its performance of strength. Then, predicted the design load of multi-layer glued columns and make a comparison between
actual load and design load of multi-layer glued columns. In the results, allowable load by allowable stress of multi-layer
glued columns was measured one-third of actual columns load and prediction load was measured less than 10~30% of

the actual load.

Therefore, muilt-layer glued member has a standard allowable stress of compressive of 13 MPa (Larix leptolepis) and
19 MPa (Chamaecyparis obtusa) when used as columns. Also, using compression strength of small diameter square logs
could calculate maximum loads of multi-layer glued member as column.
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Fig. 1. Saw milling method of domestic small square lumbers.
Table 1. Quality standard for visual stress grading of small square lumbers.
quality standard
No. 1 No. 2 No. 3 No. 4
maximum diameter rate of knot 17% and less 25% and less 33% and less 50% and less
deviation of grain 1:16 and less 1:14 and less 1:12 and less 1: 8 and less
rot nothingness
split slight
discoloration slight
diagonal grain slight
wane 1/4 of sizes and less width, nothingness of adjacent 2 edge
imperfection slight
Table 2. Grade result of small square lumbers by using this study.
) the number of graded small square lumbers
tree species total
No. 1 No. 2 No. 3 No. 4
Larix number 13 21 27 9 138
leptolepis ratio (%) 18.6 30.0 38.6 12.9 100
Chamaecyparis number 2 32 15 0 97
obtusa ratio (%) 4.1 65.3 30.6 0 100
number 15 53 42 9 119
total .
ratio (%) 12.6 444 355 7.5 100
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Table 3. Kinds of multi-layer glued columns

sign composition size number
20D2 Chamaecyparis obtusa 3000x160x160 2
Larix leptolepis 3000x160x160 3
90D2 Chamaecyparis obtusa 3000x180x180 2
Larix leptolepis 3000x180x180 3
R0T3 Chamaecyparis obtusa 3000%240x240 2
Larix leptolepis 3000x240x240 3
R0T3E Chamaecyparis obtusa 3000%240x240 2
Larix leptolepis 3000%240x240 3

Fig. 2. Small square lumbers and multi-layer glued columns.
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Fig. 3. Compressive strength test of specimens.
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Table 4. MOR and MOE of small square lumbers visual stress grading.
tree species visual stress grading number MOE (GPa)l) MOR (N[Pa)z)
1 13(18.6%) 12.0 40
2 21(30.0%) 11.1 38
Larix leptolepis
3 27(38.6%) 10.8 37
4 9(12.9%) 10.6 36
subtotal 70(100%)
. 1 2(4.1%) 17.3 52
Chamaccyparis 2 32(65.3%) 14.6 47
obtusa
15(30.6%) 13.4 45
subtotal 49(100%)
total 119

YMOE: modulus of clasticity, MOR: modulus of rigidity.
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Fig. 4. MOR and MOE of Larix leptolepis by visual stress Fig. 5. MOR and MOE of Chamaecyparis obtusa by visual
grading. stress grading.
Table 5. Average MOE and MOR of multi-layer glued columns.
size maximum MOR MOE allowable stress
sign cross-sectional area length v N/mm? KN/mm? KN/mm?
(mm?) (mm) (MPa) (GPa) (GPa)
80< 80 3000 247.11 37.7 11.614 0.013
80D2 160X 160 3000 855.07 354 9.425
le]fzgﬂs 90D2 180 180 3000 113637 34.5 8.440
80T3 240240 3000 1963.07 34.1 8.111
80T3E 240X 240 3000 1732.37 33.8 7.803
80< 80 3000 293.71 46.6 14.317 0.019
80D2 160< 160 3000 876.90 343 9.390
Ch“:;‘;%“”'s 90D2 180 180 3000 1122.30 34.6 8.408
80T3 240240 3000 1962.90 34.1 8.898
80T3E 240<240 3000 1820.20 33.6 8.214
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Fig. 6. Allowable stress calculation of small square lumbers of

Larix leptolepis.

Fig. 7. Allowable stress calculation of small square lumbers of
Chamaecyparis obtusa.
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Fig. 8. Prediction load of multi-layer glued columns of Larix
leptolepis.
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Fig. 9. Prediction load of multi-layer glued columns of
Chamaecyparis obtusa.
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