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A study on the compressive capacity of structural skin

timber for the furniture manufacturing and heavy timber construction’
Gwang—Chul Kim®

ABSTRACT

Structural larger timber have some weak points as like much longer drying time at lower
MC(15%), a considerable check developing and the difficulty for the chemicals injection, so it
Is necessary to develop lighter structural size member for using the new Hanok, heavy
timber construction, living necessaries, furniture and industrial goods. The developed skin
timber can be a good raw material for those uses. Skin timber is a hollowed timber which
be bored out of its considerable cross—sectional area.

The intention of this study was the evaluation of compressive capacity of skin timber.
Specially, skin timbers which have more than 200mm in sizes were used to analyze the
compressive capacity.

From the results of this study, the following conclusions have been made:

1. Though considerable inner parts were bored out, both pine skin timber and larch skin
timber showed a good compressive capacity to that of non—bored solid timber.

2. According to ASTM, pine skin timber showed various failure types, but Splitting type,
Brooming and end rolling type were main failure types for the larch skin timber.

3. Pine skin timber didn't show the significance between cylindrical shape and rectangular
shape, but larch skin timber showed the significance between two shapes. Therefore, for the
larch skin timber, cylindrical shape and rectangular shape should be used as a column uses
and beam uses respectively.

4. Pine skin timber and larch skin timber didn't show the significance on the compressive

capacity. There is not much difference of compressive capacity between them, so it can be
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Fig. 1. The cylinder shape(left) and rectangular shape(center) of skin—timber.
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Table 1. The dimensions of pine skin—timber (unit: mm)

No. Top Top inner dia. Bottom Bottom inner dia.

A B C D A B C D A B C D A B C D
1 206 202 208 204 170 167 169 168 209 207 205 205 169 168 168 167
2 263 267 263 265 225 224 222 220 264 263 265 266 230 225 227 226
3 199 200 199 200 164 165 164 165 202 200 202 201 173 174 174 174
4 258 254 249 261 228 223 218 231 258 252 257 255 225 221 225 @ 224

Table 2. The dimensions of larch skin—timber(unit: mm)

No. Top Top inner dia. Bottom Bottom inner dia.

A B C D A B C D A B C D A B C D
1 265 264 262 264 230 222 226 230 265 262 263 265 232 225 232 230
2 206 210 205 209 168 170 170 170 204 208 204 208 169 169 170 167
3 268 266 267 265 219 221 221 225 266 265 262 265 225 226 227 228
4 260 257 254 256 225 217 222 221 257 257 253 256 225 224 220 222
5 201 202 197 199 169 169 165 167 201 195 196 199 175 169 169 174
6 198 201 203 199 165 168 169 167 201 198 200 202 167 165 168 169
7 259 258 257 258 225 225 223 224 261 256 258 260 226 222 225 226
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Table 3. The residual area ratio for pine

No. Width(mm) Length(mm) Area(mr)*  Boring Dia.(mm) ari;r(céni)b Ere;i?ﬂ?m?; b/a(%) Re:;?i%alquea
1 205.75 205.75 42333.06 168.25 22221.83 20111.23 52.49 47.51
2 264.50 264.50 69960.25 224.88 39696.48 30263.77 56.74 43.26
No.  Outter Dia.(mm) Inner Dia.(mm) Al(,)euat(tﬁﬂ];)a Inner Area(mi)” Residual area(mif) b/a(%) Re:;?ilf)a(l;;ea
3 200.28 169.16 31487.98 22462.86 9025.12 71.34 28.66
4 255.38 224.35 51196.87 39511.34 11685.53 77.18 22.82

Table 4. The residual area ratio for larch

No. Width(mm) Length(mm) Area(mr)*  Boring Dia.(mm) arg;r&fr)b sreesal?#n?)l b/a(%) Res;(tiiléa(l%a)rea
1 263.54 263.54 69454.21 228.38 40941.79 28512.42 58.95 41.05
2 206.75 206.75 42745.56 169.13 22453.56 20292.00 52.53 47.47
3 265.50 265.50 70490.25 224.00 39388.16 31102.09 55.88 44.12
No.  Outter Dia.(mm) Inner Dia.(mm) Ag)el;t(tgn;)a Inner Area(mi)” Residual area(mr) b/a(%) Res;(tiﬁjal%area
4 256.24 222.08 51541.26 38714.08 12827.18 75.11 24.89
5 198.79 169.63 31020.43 22586.52 8433.91 72.81 27.19
6 200.1625 167.3 31451.05 21971.59 9479.45 69.86 30.14
7 258.4125 224.45 52419.96 39546.57 12873.39 75.44 24.56
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Table 5. The ultimate compressive strength for pine skin timber

No. Residual area(mr) Residual area ratio(%) Ultimate load(t) Ultimate compressive strength(MPa)
20111.23 47.51 60.00 29.83
2 30263.77 43.26 52.60 17.38
Avg.(C.0.V) 56.30(0.09) 23.61(0.37)
3 9025.12 28.66 29.10 32.24
4 11685.53 22.82 43.16 36.93
Avg.(C.0.V) 36.13(0.28) 34.59(0.10)
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Fig. 3. Failure types for the pine skin timber.(specimenl, 2, 3, 4)

25y 20RHRS 3 RS dolis Table 5lAA & WA go] £ 1w Aol
28 ARRT Ee A o5 uE ngd sAw AEIS) 2ugEe 45 ey dE
A g0l e g Aol 4 & Aape

oAl HlE) 2 Hd oFF AEE BT o]

st A ghds] FAxE 9y JEE B
Al stFol FAAS)HTG7E 327 3 7F dojuh= brittle failures HHER
3 shzo]l YERsaL BhdH] Al 2W e Fig. 30 Hole W olele] thE |
o] 7 ZA st ASTM D 143—94(Reapproved 2007)¢] <=0 93k utx] & Alel splitting?)
AES BHol ¢ 2L 13 d50] dojd Ao g AT 95F A" e sE 49 A
He] b WA vlgo] WA yYehAIRE 3 AR vl Fole] EAv Hele] AAE AlehA]
%3 3 AHE Lolo} EgE ulgt ASTM 7|&d wE I3 3F2)Q compression and
shearing parallel to grain® WelW 7] W&o o o 7oA a3 Holg Aghdct. mh3 o

w
2
i)
—
Tz
>,
e
rio
5‘.:
o
o
of¥
=2

277



Sk 7bekE] %] 2010.07. Vol. 21(4)

Table 6. The ultimate compressive strength for larch skin timber

No. Residual area(mi) Residual area ratio(%) Ultimate load(t) Ultimate compressive strength(MPa)
1 28512.42 41.05 55.30 19.40
2 20292.00 47.47 47.60 23.46
3 31102.09 44.12 47.80 15.37
Avg.(C.0.V) 50.23(0.09) 19.41(0.21)
4 12827.18 24.89 47.98 37.40
5 8433.91 27.19 25.72 30.50
6 9479.45 30.14 38.80 40.93
7 12873.39 24.56 74.76 58.07
Avg.(C.0.V) 46.82(0.44) 41.73(0.28)
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Table 7. Failure types for pine and larch skin timber

Specimen No. Pine skin timber Specimen No. Larch skin timber
1 fully  fractured 1 fully fractured
2 splitting 2 wedge split
. Compression and shearing parallel to e
3 . 3 splitting
grain
4 Brooming or end rolling splitting
splitting

Brooming or end rolling
Brooming or end rolling

~N|o o e

No. 3

Fig. 5. Failure features for the pine skin timber.
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Table 8. ANOVA table for the comparison between cylinder shape and rectangular shape for

the pine skin timber

Summary
Groups Count Sum Mean Variance
Column 1 2 47.21459 23.6073 77.5455
Column 2 2 69.1779 34.58895 11.00392
Anova
Factor SS DF MS F P—value F—limit
Treatment 120.5968 1 120.5968 2.723829 0.240649 18.51282
Error 88.54942 2 44.27471
Total 209.1462 3

Table 9. ANOVA. table for the comparison between cylinder shape and rectangular shape for

the larch skin timber

Summary
Groups Count Sum Mean Variance
Column 1 3 58.22132 19.40711 16.3572
Column 2 4 166.9048 41.72621 137.5507
Anova
Factor SS DF MS F P—value F—limit
Treatment 853.9585 1 853.9585 9.587142 0.026966 6.607891
Error 445.3666 5 89.07331
Total 1299.325 6

Table 10. ANOVA table for the comparison between the pine skin timber and the larch skin
timber

Summary
Groups Count Sum Mean Variance
Column 1 4 116.3925 29.09812 69.71539
Column 2 7 225.1262 32.16088 216.5542
Anova
Factor SS DF MS F P—value F—limit
Treatment 23.87759 1 23.87759 0.142461 0.714593 5.117355
Error 1508.471 9 167.6079
Total 1532.349 10
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