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Fig. 1. Finite element model of stressed-skin panel.
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Fig. 2. Types of framing.
Span direction coincides with x coordinate.
unite : mm
Table 1. Elastic constants of panel component
(Youg’s modulus and modulus of rigidity in 10%kg/cm?®)
Flange Rib
Panel de- Modulus [Poisson’s [Thickne- [Young,s |[Modulus [Breadth [Hight
signation tt)f rigidi- ratio ss modulus gf rigidi-
Es Ey Y zy Hay (mm) Er Y Guy (mm) (mm)

A-1% 79.2 30.0 4.5 0.142 7.88 92.8 5.4 25.08 25.14
A-gH* 100.2 60.8 5.0 | 0.101 9.07 71.7 5.4| 25.08| 25.01
B-1 79.2 30.0 4.5 0.142 7.88 92.4 5.7 25.07 25.13
B-2 98.6 56.4 4.6 0.085 9.19 84.7 5.4 24.99 25.02
Cc-1 89.7 30.9 5.3 0.132 7.94 76.3 7.0 24.94 24.93
C-2 96.7 60.6 5.0 0.101 9.10 80.5 5.4 25.07 25.00
D-1 79.2 30.0 4.5 0.142 7.88 92.5 5.7 25.06 25.11
D-2 98.6 56.4 4.6 0.085 9.19 87.1 5.4 25.00 25.00
E-1 104.8 28.1 4.9 0.157 7.88 69.6 5.4 25.11 25.00
E-2 100.3 60.8 5.0 0.101 9.07 72.3 5.4 25.02 25.04
F-1 80.7 32.9 4.2 0.135 7.91 119.8 5.9 25.08 25.04
F-2 104.3 61.5 4.6 0.097 9.22 116.1 5.4 25.11 25.00
G-1 91.5 29.1 4.7 0.168 7.90 85.2 6.8 25.01 25.00
G-2 99.8 60.7 4.9 0.048 9.07 88.8 5.4 25.00 25.00
H-1 80.7 32.9 4.2 0.135 7.90 119.7 5.4 25.12 25.05
H-2 100.3 60.8 5.0 0.101 9.07 72.3 5.4 25.02 25.04

*] The skin materials of 7.5mm lauan plywood were jointed on one side of the framing.
**2 The skin materials of 9mm lauan plywood were jointed on one side of the framing.
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Table 2. Comparison of calculated and observed values of deflection at center of panels.

Deflection (mm/4kg) .

Panel designation C Ratio
alculated values Observed values 3./0r

or e

A-1 0.391 0.398 1.02
A-2 0.196 0.219 1.12
B-1 0.070 0.074 1.06
B-2 0.065 0.069 1.06
C-1 0.123 0.102 0.83
C-2 0.080 0.070 0.88
D-1 0.062 0.054 0.87
D-2 0.055 0.046 0.84
E-1 0.067 0.058 0.87
E-2 0.057 0.061 1.07
F-1 0.083 0.077 0.93
F-2 0.077 0.092 1.19
G-1 0.126 0.122 0.97
G-2 0.096 0.116 1.21
H-1 0.074 0.075 1.01
H-2 0.059 0.079 1.34

Panels were tested under center loading over 410mm span.
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Stiffness Matrix of Glued Plywood Stressed-Skin
Panels Under Bending

Tetuji TujiNo* and Naozo MORIKAGI*
(Summary)

The objective of this paper was to develop a theoretical expression for the glued
plywood stressed-skin panels under bending using fnite element method.

The element stiffness matrix of panel was derived by superposition of the one of
plate element and beam element.

Eight types of framing were constructed of spruce wood (Fig. 2).

The skin materials of lauan plywood were glued on one side of the framing accord-
ing to the type of the specimens.

Experimental tests were carrid out under carefully supervised conditions to verify
of the theoretical method.

The predicated values of deflection computed from the stiffness matrix (K1} (Eq. 12)
agreed approximately with experimental results as shown in Table 2.

The results of this study are believed to be of considerable practical significance in

the prediction of the bending properties of glued plywood stressed-skin panels.

* Department of Technige, Faculty of Education, Iwate University, Morioka, Japan





