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Development of Engineered Wood using
Mechanical Jointing Methods with Large Elements’'
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ABSTRACT

In this study, new engineered woods, which can be used as structural members, are developed using
three different mechanical jointing methods with large elements produced from logs in a high yield.
Flitches of relatively large cross-section are produced from small or medium diameter logs, and are
joined with steel bolts, wood dowesl and steel lag bolts. Static bending tests are performed for these
three types of built-up beams.

Built-up beams joined with steel bolts show 514kgf/cm’ for MOR and 129,000kgf/cm’ for MOE, which
are close to those of typical structural glulams. In case that wood dowels and steel lag bolts are used,
elements are isolated as load increases and resists the applied load individually. Therefore, built-up beams
joined with wood dowels or steel lag bolts show almost half of steel bolts for both MOE and MOR.
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From the results of this study, it was indicated that bending properties of engineered woods manufactured
using mechanical jointing methods with large elements are influenced mainly by jointing performance

between each elements.
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Figure 1. Cross-section of flitch elements processed
from log.
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Table 1. Kiln drying schedule.

Time (hr) Dry-T (C) Wet-T (T) RH (%)
0- 12 54 52 86
12 - 36 57 54 87
36 - 84 60 57 87
84 - 132 63 57 76
132 - 180 66 57 66
180 - 228 68 57 58
228 - 276 71 57 51
276 - 324 77 57 40
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Figure 2. Built-up beam manufactured with steel
bolts.
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Figure 3. Built-up beam manufactured with wood dowels.
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Figure 4. Two types of Built-up beam manufactured with steel lag bolts.
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Figure 5. Third points bending test for built-up
beam.
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Figure 6. Comparison of MOE for 4 sides of elements
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Table 2. Comparison of bending strength and MOE.

Type of  Ultimate Load MOE  MOR
Built-up Beam (kgf) (kgf/cmz) (kgf/cmz)
Steel Bolt 3612 128,624 514
Wood Dowel 2,374 86,027 338

3,592 50,557 287
Steel Lag Bolt

4,955 74,620 396
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(a) Steel bolt
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(b) Wood dowel
Figure 7. Failure modes for each type of built-up beams.

(c) Steel lag bolt
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Figure 8. Load-deflection and strain curve for failure mode I.
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Figure 9. Load-deflection and strain curve for failure mode II.
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(a) 4-element beam
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Figure 11. Load-deflection curves for built-up beam with steel lag bolt beam.
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