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ABSTRACT

In present research, the plywoods made of radiata pine or Japanese larch, the potential softwood species in mass
supply, were discussed to examine their feasibility as the structural and concrete form panels through the basic prop-
erties test.

First, plywood qualities and its nail performance were tested.

The performance test for concrete form or structural panel by concentrated and uniformly distributed load were
conducted to investigate the possibility as structural material for light frame and concrete constructions.

Test results of basic quality such as specific gravity, cupping, bowing, and twisting appeared to satisfy the criteria
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for structural use.

Also, nail performance test results, for roof and wall sheathing panels, nail lateral resistance, nail withdrawal
resistance, and nail push head resistance proved to meet the required standard for structural use.

The test results on performance as structural panel by concentrated and uniformly distributed load and as concrete
form panel showed that these two species could be used for structural sheathing, subfloor, and concrete form panels.

Keywords : Softwood plywood, structural panel, concrete-form panel, mechanical performance
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Table 1. Profiles of plywoods used for the test of basic properties and nail performance.

No. of Ply Plywood thickness (mm) Combination of veneers (mm)
5 7.9 1.35-2.0-1.35-2.0-1.35
7 12.6 1.65-2.0-1.65-2.0-1.65-2.0-1.65

Table 2. Profiles of plywoods used for the test of structural and concrete form panel.

No. of Ply Plywood thickness (mm) Combination of veneers (mm) Remarks
5 79 1.65-3.1-3.1-3.1-1.65 KS F 3113
5 12.6 2.5-2.5-25-2.5-2.5 KS F 3113
7 12.6 1.65-2.0-1.65-2.0-1.65-2.0-1.65 New Zealand
9
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Fig. 4. Device for testing the structural perfor-
mance by concentrated loading.
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Fig. 5. Specimen for testing the structural perfor-
mance by concentrated load.
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Table 3. Results of the basic properties of plywood.
Species Thickness of plywood (mm) Specific gravity Cup (mm) Bow (mm) Twist (mm)
79 0.66 9.6 192 335
Japanese larch
12.6 0.68 6.5 70 184
. . 79 0.60 17.0 225 523
Radiata pine
12.6 061 7.0 132 38.1
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Table 4. Results of nail lateral resistance.

Maximum Load

Species Thickness of Exposure E—
of plywood plywood(mm) conditions Grain direction of face veneer
Parallel Perpendicular
--------------- 0TS 1D P —
52 52
79 gvryt 51 51
Japanese larch €
] Dry 66 73
12 Wet 59 67
Dry 47 51
79
. . Wet 51 50
Radiata pine
Dry 70 67
126 Wet 62 67
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Table 5. Results of nail withdrawal resistance.
Species of plywood Thickness of plywood (mm) Exposure conditions Maximum load (kgf)
20
79 varyt 17
Japanese larch ©
Dry 39
126
Wet 31
D 18
79 Wryt 20
Radiata pine ¢
D 44
126 i
Wet 34
Table 6. Results of nail push head resistance.
Species of plywood Thickness of plywood Exposure conditions Maximum load (kgf)
Dry 59
7.9mm Wet 61
Japanese larch
1 Dry 99
Smm Wet 7
70 Dry 52
di . o Wet 25
Radiata pine N Dry 70
$mm Wet 54
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Table 7. Results of bending strength and stiffness of plywood.

Species No. Bending stiffness (Ib-in%/ft) Bending strength (Ib-in/ft)
of Stress applied Stress applie Stress applied Stress applie
Ply Parallel to perpendicular to Parallel to perpendicular to
strength axis®) strength axis strength axis strength axis
52) 108781 77266 1693 1757
Radiata pine sb) 116263 36969 1397 761
7 116950 65372 2157 1439
52) 117773 89349 1606 1685
Japanese larch
s 172913 58779 2351 1186

a : with 1.65mm thick face veneer
b : with 2.5mm thick face veneer

c : face veneer grain

Table 8. Assessment of the ultimate load and the deflection under concentrated load.

Species No. Deflection at 2001b. (in.) Ultimate concentrated load (Ib)
of Ply Roof-32 Subfloor-16 Roof-32 Subfloor-16
58) 0.626 0.147 594 716
Radiata pine 5b) 0.645 0.161 477 580
7 0.150 0.188 724 878
5%) 0.516 0.135 796 824
Japanese larch
5D 0472 0.115 738 875

a : with 1.65mm thick face veneer

b : with 2.5mm thick face veneer
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Table 9. Assessment of the deflection under uniformly distributed load.

S ting (in.
Species No. of Ply pan rating (in.)
Roof-32 at 35 psf Subfloor-16 at 100 psf
5%) 0.150 0.028
Radiata pine 5b) 0.120 0025
7 0.139 0.027
58) 0.145 0.031
Japanese larch
5b) 0.095 0017
a : with 1.65mm thick face veneer
b : with 2.5mm thick face vene
C t
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Fig 9. Change of moisture contents in concrete
form with time.
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Fig. 11. Comparison of the deflection by plywood
type.
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