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Bending and Tensile Strength Properties of Finger-Jointed Lumber
Composed of Sugi and Western hemlock

HAYASHI Tomoyuki " * and MIYATAKE Atushi

Abstract

To investigate the strength properties of finger-jointed lumber composed of two species of lumber,
bending and tensile tests were made on Sugi (Cryptomeria japonica D. Don), Western hemlock (Tsuga
heterophylla Sarg.) and their composite specimens. After measuring the modulus of elasticity (MOE), each
lumber was cross-cut at the center, and the divided parts were finger-jointed (Homogeneous specimens).
After testing in tension and bending for the homogeneous specimens, the damaged parts of the specimens
were cut and removed. Then new specimens composed of the two parts with different species (Composite
specimens) were prepared and tested in the same way. Strength properties of composite specimen were
lower than the average of two kinds of homogeneous specimen in modulus of rupture and tensile strength.
“Average model” assuming that the strength properties of composite specimen were an average of the
two data, could not be used to account for such strength property. Thus, we proposed “Equivalent linear
regression line model” converting the test data of Western hemlock to equivalent Sugi's data. This
probabilistic model estimated the average of strength properties of composite specimen properly.
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Fig.1 Schematics of an average model for the strength
of finger joint composed of two members with
different MOE.
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Fig.2 Schematics of specimen preparation
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Table 1. Strength properties of homogeneous specimens

Sugi W. hemlock
Ave. CvV Ave. Cv
MOE (GPa) 8.36 17.7% 13.1 17.5%
MOR (MPa) 37.5 16.3% 61.6 17.5%
TS (MPa) 28.5 22.3% 47.4 25.4%

Ave.:Average, CV:Coefficient of variation
Number of specimens:75
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Table2. Summary of the modulus of rupture

(MPa)
MOR Sugi W. hemlock  Composite
Average 37.6 60.0 413
SD 6.61 9.32 7.41
Cv 17.6% 15.5% 17.9%

SD:Standard deviation, CV:Coefficient of variation
Number of specimens:57
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Fig.4 Relationship between modulus of elasticity (MOE) and modulus of rupture (MOR) for the specimens
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Table 3. Summary of the tensile strength

(MPa)
TS Sugi W. hemlock Composite
Average 28.9 48.1 333
SD 6.04 12.2 6.30
Cv 20.9% 25.3% 18.9%

SD:Standard deviation, CV:Coefficient of variation
Number of specimens:49
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Fig.5 Relationship between modulus of elasticity (MOE) and tensile strength (TS).
Legend: M :Sugi, []: W. hemlock, @ : Composite
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Fig.6 Schematics of an conversion of real data to the equivalent data, and application of an average model.
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Table4. Comparision of the testing data and simulated
data obtained by the equivalent linear regression

line model.
(MPa)
MOR Simulated MOR TS Simulated TS
Ave. 413 42.7 333 33.7
SD 741 4.79 6.30 4.59
CV  17.9% 11.2% 18.9% 13.6%
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