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A study on the Compressive Strength of the Improved
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ABSTRACT

As compared with existing center-boring timber, skin timber which be hollowed out of its
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considerable inner parts has some merits as like short drying time, less developed checks during
drying, a advantage of lower MC (8~9%), more easy injection of chemicals, a possibility of using
as a lighter structural heavy timber including Hanok and heavy timber construction, a possibility
for the various living necessaries and furniture materials. However, development of hybrid skin
timber is required for using as a value-added materials and giving a confidence for the structural
safety of skin timber to general user. Thus, improved pine skin timber (IPST) and improved larch
skin timber (ILST) were manufactured using the lighter steel plate possible. And compressive
capacity of improved skin timber was analyzed. From the results of this study, the following
conclusions have been made:
1. Both of IPST and ILST can give a uniformity of material capacity compared with non-treated
skin timber.
2. Both IPST and ILST, there was not statistical significancy among the thickness of steel plate.
Therefore, it concluded that it was not necessary to use thicker steel plate.
3. There was also not statistical significancy between IPSR and ILST, so it need not to be
selective about the species of improved skin timber.
4. IPST showed various failure types, but most failure types of ILST is a splitting type.

Keywords: improved pine skin timber (IPST), improved larch skin timber (ILST), compressive ca-
pacity, failure type, statistical significancy
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Table 1. The residual area ratio for improved pine skin-timber

Outer area

Inner dia.

Inner area  Residual area

Residual area ratio

No. Width (mm) (tmm?)* (mm) (mm?) (tmm?) b/a (%) %)
1 20550 4223025 15875 1978323 2244702 4685 315
2 20613 4248752 15925 1990804 2257947 4686 5314
3 20600 4243600 16830 2228792 2014808 5252 4748
No. Outer dia. Outer area Inner dia. Inner area Residualzarea b/a (%) Residual area ratio
(mm) (mm”) (mm) (mm’) (mm”) (%)
4 25718 5192246 22306 39057.69 12864.77 7522 2478
5 20028 3148641 16900 2242039 900602 7121 2879
6 20030 31494.27 167.20 2194533 954894 6968 3032
7 25648 51636:85 22248 3883367 1278318 7524 2476

Table 2. The residual area ratio for improved larch skin-timber

No.  Width (mm) Outer area Inner dia. Inner area Residualzarea b/a  Residual area ratio

(mm’) (mm) (mm”) (mm°) (%) (%)

1 264.25 (6982806 22625 4018341 20644.65 5755 4245

2 20713 42900.77 16850 2228792 2061285 5195 4805

3 20525 70357560 22650 4027227 3008530 5724 4276

4 207.00 4284900 16013 2012741 2272159 4697 53.03

5 20638 4259064 16963 2258652 20004.12 303 4697

6 20438 4176914 17288 2340033 18308381 5617 4383

7 264.75 7009256 23350 4279997 2729260 6106 3894

8 205.25 4212756 16050 20221.80 21905.77 4800 5200
No. Outer dia. Outer area Inner dia. Inner area Residualzarea b/a  Residual area ratio

(mm) (mm’) (mm) (mm”) (mm°) (%) (%)

9 25574 5134031 22064 3821451 1312580 7443 2557

10 25830 5237433 22506 3976271 1261162 7592 2408
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Fig. 1. Location of diameter measurement for the
improved skin timber.

Fig. 2. Manufacturing process for the improved
skin timber.
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Table 3. The ultimate compressive strength for
improved pine skin timber

Residual Residual . Ultimate
No. area area ratio Ultimate compressive
mmd) o 1O Genath (MPa)
1 2244702 3315 8136 36025
2 2257947 R4 37.68 1669
3 2014808 4748 4996 2480
Avg (COV) 5633 (040) 2591 (038)
4 1286477 2478 34.60 2690
5 906002 2879 1580 1743
6 954894 3032 3346 3504
7 1278318 2476 2380 1862
Avg (COV) 2692(033)  2450(033)
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Fig. 3. Failure features for the improved pine skin timber.
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Fig. 4. Failure features for the improved larch skin timber.
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Table 5. The compressive capacity of improved pine skin timber by steel thickness

Steel thickness (mm) No.

Residual area (mm®)  Residual area ratio (%) Compressive strength (Mpa)

0023 1 2244702 5315 3625
4 12864.77 2478 2690
5 9066.02 2879 1743

Avg. (COV) 2686(035)
0035 2 2257947 314 1669
0.045 3 2014808 4748 24.80
6 954894 3032 35.04
7 1278318 2476 1862

Avg, (COV) 2615(032)

Table 6. Anova table for the comparison among improved pine skin timber

Summary
Groups Count Sum Mean Variance
Column 1 3 8056819373 2685006458 88526992
Column 2 1 1668772262 1668772262 #DIV/0!
Column 3 3 7845517713 2615172571 688009078
Anova
Factor SS DF MS F P-value F-limit
Treatment 8333006247 2 4166803124 052969666 0625062 694427191
Error 314.6557995 4 7860394989
Total 397991862 6
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Table 7. The compressive capacity of improved larch skin timber by steel thickness

Steel thickness (mm) No. Residual area (mm?® Residual area ratio (%) Compressive strength (Mpa)
0023 1 29644.65 4245 2088
2 2061285 4805 2174
Avg. (COV) 2131(0.03)
0035 3 3008530 4276 2367
4 2272159 53.03 2802
6 1830881 4383 37.64
9 1312580 2557 2097
10 12611.62 2408 5108
Avg (COV) 32.28(038)
0045 5 2000412 4697 3400
7 2729260 3894 2604
8 2190577 5200 2601
Avg (COV) 2868(016)
Table 8. Anova table for the comparison among improved larch skin timber
Summary
Groups Count Sum Mean Variance
Column 1 2 426243847 213121923 037243013
Column 2 5 161372735 32274547 150641526
Column 3 3 800581084 286860361 21202833
Anova
Factor SS DF MS F P-value F-limit
Treatment 17211348 2 800567399 093345099 043716105 473741413
Error 645344199 7 921920285
Total 817457679 9
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Table 9. Anova table for the comparison between improved pine skin timber and improved larch

skin timber
Summary
Groups Count Sum Mean Variance
Column 1 7 1757111 2510158 6633198
Column 2 10 2900552 29.00552 90.82863
Anova
Factor SS DF MS F P-value F-limit
Treatment 06275596 1 6275596 0774478 0392717 4543077
Error 121545 15 8102997
Total 1278205 16

Table 10. Failure types for improved pine and larch skin timbers

Specimen No. Pine skin timber Specimen No. Larch skin timber
1 it does not look failure features 1 splitting
2 splitting 2 splitting
3 faint splitting at near end surface 3 splitting
4 it does not look failure features 4 splitting
5 medium-sized splitting at near end surface 5 splitting
6 Compression and shearing parallel to grain/splitting 6 splitting
7 splitting 7 splitting
8 splitting
9 splitting
10 faint splitting at near end surface
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