Evaluation of High Temperature Dried Softwood
for Structural Use

Masahiko TODA Noriaki MAEDA

Some strength tests of Todomatsu (Abies sachalinensis) and Karamatsu (Larix leptolepis) dried in
high-temperature conditions and conventional conditions were done. The following results were obtained.
1) In abending test, adifference of modulus of rupture (MOR) between the different drying conditions
was hardly recognized for Karamatsu, but the MOR of Todomatsu dried in high-temperature conditions
was about 10% lower than under medium temperature conditions. No meaningful difference of the
modulus of elasticity between the two drying conditions was found for either Karamatsu or Todomatsu.

2) Asaresult of lateral compression tests, the compression strength of high-temperature conditions
was lower than for conventional conditions, and the decrease in strength was more remarkable in
Todomatsu.

3) In shearing tests of nailed timber joints, the decrease in strength was greater in the direction
perpendicular to the grain than parallel to the grain, particularly, in the case of using steel plates as side
members. No difference was found in the case of using plywood as side members.

4) Anisotropy was recognized in the decrease in strength caused by high-temperature drying, and
the decrease was greater in the direction perpendicular to the grain than paralell to the grain.
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Table 1. Drying conditions.

Species Temp. conditions
conditions
lowest highest
Medium-high-temp. drying 80 9%
Karamatsu
High-temp. drying 80 140
Medium-temp. drying 55 70
Todomatsu
High-temp. drying 80 140
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Fig. 1. Method of bending test.
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Fig. 2. Method of lateral compression tests.
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Fig. 3. Method of shearing tests of nailed timber joints.
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Table 2. Results of bending tests.

Species Drying conditions Or 0o = E w r M.C.
Medium-high-temp. 239 36.7 105 104 487 0.51 15.6
C.V. 28.1 16.9 132 124 429 53 6.2
Karamatsu
High-temp. 227 36.1 10.0 10.1 516 0.51 174
C.V. 233 195 134 133 455 8.1 7.0
Medium-temp. 29.2 433 10.1 103 693 041 146
C.V. 19.9 154 9.4 8.6 4.4 7.3 9.2
Todomatsu
High-temp. 30.2 395 104 10.6 587 041 143
C.V. 228 218 9.7 10.1 545 6.6 84
Op MPa oy MPa E GPa
= GPa W r M.C. CV.
Legend o, Proportional bending stress ¢, Modulusof rupture E, Static modulus of elasticity of

bending E: Dynamic modulus of elasticity of longitudinal vibration W Bending rupture energy
r Specific gravity M.C. Moisturecontent C.V. Coefficient of variance
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Fig. 4. Relation between modulus of elasticity and
modulus of rupture (Karamatsu).
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e Karamatsu dried in high temp.
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Fig. 5. Relation between modulus of elasticity and

modulus of rupture (Todomatsu).
Legend o Todomatsu dried in medium temp.
e Todomatsu dried in high temp.
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Table 3. Results of lateral compression tests.

Total compression Partial compression
E w Op E w o'p k
Species Drying conditions
Mediun-high-temp. 0.32 0.58 158 0.65 123 3.96 245
C.\V. 16.1 11.2 125 110 13.7 141 6.8
Karamatsu
High-temp. 0.30 0.54 1.47 0.61 1.10 3.77 2.62
C.\V. 15.0 13.9 135 17.9 174 16.1 16.3
Medium-temp. 0.29 0.58 155 0.60 113 3.61 248
C.V. 253 16.3 17.8 28.6 18.0 16.2 6.2
Todomatsu
High-temp. 0.22 0.44 114 0.45 0.89 3.06 243
C.\V. 234 19.3 244 14.9 12.8 113 115
E GPa FE GPa 00 MPa
ww Jem? Kk
AB

Legend E  Modulus of elasticity of total laterd compression E Modulus of elasticity of partial lateral
compression ¢ ,,0 'p» Compressive energy for 3% deformation of height per unitarea W,W Proportional
stress k Ratio of deformation at point A to point B

Table 4. Results of shearing tests of nailed timber joints.

Side member  Plywood Side member  Steel plate
Parallel Perpendicular Parallel Perpendicular
tothegrain tothegrain tothegrain tothegrain
Species Drying conditions Py K P, K P, K P, K
Medium-high temp. 0.81 0.39 0.84 0.36 1.32 0.60 122 0.75
C.V. 115 16.8 14.1 270 131 153 12.3 14.7
Karamatsu
High temp. 087 044 0.84 0.36 125 059 126 0.59
C.V. 8.8 20.0 8.0 18.6 55 194 12.7 255
Medium temp. 075 036 0.75 0.36 106 063 114 0.54
C.V. 8.7 19.1 8.7 18.7 11.3 220 8.1 16.9
Todomatsu
High temp. 067 036 0.72 0.37 113 051 1.09 0.38
C.V. 129 231 158 3.9 7.3 141 8.3 41
Py kN 1998
K kN/mm

Legend P, Standard allowable strength (kN)
(from the Guideline of Structural Caculation for Wood Frame Construction (1998))
K Standard stiffness of joint (same as above)
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Fig. 6. Ratio of strength of softwoos dried in high-
temperature conditions to dried in conventional
conditions (bending,lateral (compression)).
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Fig. 7. Ratio of strength of softwood dried in high-
temperature conditions to dried in conventional
conditions (shearing of nailed timber joints).
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Fig. 8. Relation between drying temperature
conditions and modulus of rupture.
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