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Material Characteristics and Residual Strength for Decay of Compressed
Wood Made of Japanese Larch
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Utilization of scrap wood produced by thinning-out the Japanese larch forest is a serious problem to be solved. Since
wood is comparatively easily strengthened by compressing it, depending on the future developments, a lot of usages of
compressed wood can be expected in the future. On the other hand, the decay of wood damages the timber and it
remarkably shortens the life of a wooden building. In this study, the investigation was carried out to aim to apply
compressed wood produced by compressive forming to wooden buildings. The following conclusions were obtained as the
first stage. 1)The compressed wood was produced through four processes of softening — compression — shape fixation
— drying. Particularly, the condition of shape fixation is steam processing at 132°C for 70 min. 2)As for a useful index to
clarify the situation of compression, it was found that "late wood ratio™ is even better than "density". 3)The accelerated
decay tests for compressed woods and non-compressed woods were conducted. Then, these decayed woods were subjected
to a uniaxial compression loading. As a result, it was found that, after the decay test, the compressive Young's modulus and
the compressive strength of compressed woods are larger than those of solid wood. In point of residual strength for decay
durability, compressed wood is superior to solid wood(non-compressed wood).
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Table 1 Specimen size and Type of tests

Type | Specimen size(mm) Type of test
D 20%20%40 -Cgmpre§3|on parallel to the gr:.:un and perpendlcular to the grain
- Dimension recovery by water immersion
® 20x20%400 -Water. absorptloq for compressed and non-compressed wood
-Bending by 4 points supports(JIS Z2113)
® Ex5x15 -Acceleratgd decay(JIS K1571),_ _
-Compression parallel to the grain for the decayed specimen
35 —
/T
30 /
/] ;(@) Compression parallel to the grain
- 2 / —;(b) Compression perpendicular to the grain
S 20 / @ (b)
¢ /
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Z /
10 /
!
>0/
0 L—
o 1 2 3 4 5 6 30 31 32 33 34

Strain, %

Fig. 1 Stress-Strain relation to compression parallel to the grain and perpendicular to the grain

1. Softening 2. Compression

Bolt & Nut

Sfeaming
121°C 30min

mpression ratio
CR=50%

.

4. Drying 3. Fixation
Spacer
.
. Side guider
Compressed Wood Steaming .
132°C 70min « lood specimen
(a) Manufacturing process of compressed wood (b)Fixation tool

Fig.2 Manufacturing process of compressive timber and Fixing tool
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Table 2 Conditions of softening treatment and results

Ratio of water Young's modulus for
Case Steam treatment condition compression perpendicular to
contents (%) .
the grain (MPa)
1 10 - 267
2 10 121°C x 0.5hr 224
3 60 - 218
4 60 121°C x 0.5hr 189
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Fig. 3 Recovery ratio of dimension after water immersion test

(a) Non-compressed (CR 0%)
Fig.4 Photographs of microstructures (Non-compressed wood vs Compressed wood)
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Fig.7 Definition of early wood and late wood Fig.8 Binary representation of early wood and late wood
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Fig.9 Relationship between ratio of late wood and bending Young’s modulus
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Fig.10 Immersion test results for 1 weeks
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(a)CRO%(Control) (b)CR30% (c)CR50%
Fig. 11 Overview of accelerated decay test with Fomitopsis palustris for 12 weeks at 25°C

Direction in grain

'

(a) Before decay(CR0%) (b) After decay (CR0%) (c) After decay (CR50%)
Fig. 12 Overview of specimen before vs after decay test for 12 weeks at 25°C

 e—
" :

(a) Before decay test - - -same as Fig.4(a) (b)After decay test
Fig.13 Microstructure of Brown-rot wood cells of CR0% non-compressed wood specimen before and after decay test for 12weeks
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Fig.14 Loss in weight of compressed wood caused by decay
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Fig.15 Residual ratio of mechanical properties for compressive load after decay test
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