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Bending stif fness of modified stressed-skin panels (1)
Chun Chou
{Summary]

Two types of thick panels, solid-core and spaced-core, are used intensively in
furniture and interior decorating. Both panels have their disadvantages. A panel with
better stiffness is therefore constructed by including stringers and blockings in the
center void of spaced-core panels. These modified panels, which are similar to the
stressed-skir panel used in construction, are inexpensive, light, and strong. Both expe-
rimental and theoretical analysss on bending stiffness of T-beam and I-beam are in-
cluded in this study, which will provide the basis for subsequent study on the bending
stiffness of modified stressed-skin panel. Factors affecting the bending behavior of
T-beam and I-beam are the thickness of surface, center, and bottom Iayers of the
constructed beams. The method of transformed cross section was used in theoretically
estimating the MOE of beams.

This study shows that T-beams, constructed with thin plywood as surface layer
and thick solid wood strip as center layer, have the best bending strength. In the 1-
beam test, 2 good corrclation was found to present between MOE and MOR. Theoreti-
cal analysis shows that a underestimated MOE in T-beam tests, and that best
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estimations were shown in I-beams with the same thickness of surface and bottom

layer.

Key words : T-beam, I-beam, stressed-skin panel, bending strength, trans-

formed cross section.
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Figure 1. Configuration of a central-load bending test.
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Table 1. Basic properties of wood material.™
Thickness width MOE™ MOR MC 36®
{em} (cm) (kgf/ el (kgf/e) (%)
1.80 18 144,110 1.0926 9.5 0.59
1.80 24 136,164 1.129.4 98 0.54
1.81 30 137,953 1.092.5 98 0.58
1.80 45 132,568 1.136.7 94 0.58
Average 137,699 1.112.8
(1) Values are means of 3 replications.
(2) Loading span used is 26.8 cm.
(3) SG is based on ovendry weight and airdry volume.
Table 2. Basic properties of plywood material.”
thickness (cm) Loading
span Width MOE MOR MC sG”
Nominal Actual {cm) {om) (kgt/cd) (kat/ed) (%)
03 0.273 14.4 2.523 100,456 626.2 9.64 0.51
0.6 0.580 288 2.520 83,999 3737 10.60 0.43
0.9 0.800 432 5.078 53,163 3483 10.24 0.47
1.2 1.187 57.6 5.038 47 540 302.7 10.86 0.49
18 1.783 84.6 5.040 60,648 329.7 9.75 Q.54

(1) Values are means of 3 replications.

(2) SG is based on ovendry weight and kiindry volume.
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Figure 3. MOE of wood and plywood.
Table 3. Resuits of T-beam tesis.
Thickness {cm) Proportional Maximun
Load Slip lcad MOE MOR
Surtace Center (kaf) {em) (Kgt) (kgf/em) (kgt/ed)
0.273 1.2 2667 1.563 4417 85 484 761.31
0.273 1.8 54.58 1.191 89.17 86 310 789.83
0.273 2.4 70.00 0.773 117.82 82 949 639.99
0.273 30 106.67 0.680 198.33 80 957 729.86
0.580 1.2 3417 1.367 47.92 68 368 564.6
0.580 1.8 52.50 0.872 75.42 69 733 485.44
0,580 24 86.25 0.778 145.00 86 741 609.72
0.580 30 100.00 0.498 21333 71 280 626.06
0.900 1.2 27.92 0.643 83.33 73 262 705.84
0.800 1.8 80.42 0.854 123.75 73 491 633.95
0.900 2.4 100.00 0.627 179.58 69 438 613.91
0.900 3.0 117.50 0.437 275.00 71 007 672.99

(1) Proportinocal load, proportional slip, maximun load, MOE, and MOR listed are means of 3

replications.
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Table 4. Results of I-beam iests.
Thickness (cm) Proportional Maximun
Load Stip Load MOE MOR
Surtace Bottom Center (kgf) {cm) (kgt) {kef/ed) (kgf/cn}
0.273 0.273 12 2917 1.247 37.50 50.756 280.07
0.273 0.273 18 57.08 0.893 87.08 62,725 397.62
0.273 0.273 24 74.58 0.640 126.25 62,320 394.75
0.273 0.273 3.0 120.00 0572 232.50 68,422 532.44
0273 0.580 12 26.25 0.892 46.92 37,694 261.34
0.273 0.580 18 41.67 0.547 7333 47,832 262.66
0.273 0.580 24 57.08 0.425 128.75 50,101 324.98
0.273 0.900 3.0 94,58 0.355 254.58 61,452 480.45
0.273 0.900 12 3417 0.603 42.08 47,585 183.81
0.273 0.800 1.8 87.50 0.487 143.75 62,020 422 48
0.273 0.900 2.4 87.92 0.463 155.42 49,529 330.29
0.273 0.430 3.0 130.83 0.442 225.00 +52.880 363.62
0.430 0.430 1.2 31.62 0912 44.58 41,411 21853
0.430 0.430 1.8 48.33 0.717 80.00 40,759 254.62
0.430 0.430 2.4 90.00 0.622 158.33 50,785 359.11
0.430 0.580 3.0 129.58 0.567 222.08 51.286 380.42
0.580 0.580 1.2 33.75 0.883 52.08 29,867 186.12
0.580 0.580 1.8 58.75 0.600 95.00 40,510 229.79
0.580 0.580 2.4 83.33 0.448 184.58 46,666 327.16
0.580 0.800 3.0 109.17 0.360 285.00 50.382 389.59
0.580 0.900 1.2 63.33 0.687 111.28 47519 318,59
0.580 0.900 18 65.00 0.385 1917 49,254 239.96
0.580 0.900 24 93.75 0.350 187 50 50,244 283.08
0.800 0.900 1.2 88.33 0.612 172.50 51,966 365.42
0.900 0.800 1.8 95.83 0.488 141.67 41,571 216.66
0.900 0.800 24 143.33 0.413 269.58 48,779 316.50

(1) Proportional load, proportional slip, maximun load, MOE, and MOR listed are means of 3

replications.
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Table 5. Experimental and estimated MOE of T-beam tests.
Thickness (cm) Experimental MOE™ Estimated
(kgt/em MOE
Surface Center Mean Upper Lower (kgf/em) Ratio”
0.273 1.2 85,484 104,896 66,072 70,899 1.2C6
0.273 18 86,310 116,740 §5.881 70.856 1.218
0.273 24 82,949 117,149 48,749 67,352 1.222
0.273 30 80,857 109,568 52,344 - 65,085 1.244
0.580 1.2 68,368 78,881 57,855 51,373 1.331
0.580 18 69,733 96,606 42,861 52.403 1.331
0.580 24 66,741 74,881 58,602 49,875 1.338
0.580 3.0 71,290 74,890 67,690 52,833 1.349
0.800 1.2 73,262 115,346 31,178 43,227 1.695
0.900 18 73.491 ' 93,025 53,957 43,204 1.698
0.800 24 69,438 90,455 48,420 40,621 1.709
0.800 3.0 71,007 73,918 68,008 41,041 1.730
(1) Values are means and 95% confident intervals of 3 replications.
(2} Ratio = mean of exp. MOE/estimated MOE
Table 6. Experimental and estimated MOE of I-beam tests.
Thickness {cm} Experimental MOE" Estimated
(kgf/ e} MOE
Surface Bottom Center Moan Upper Lower (kgf/cil} Ratio 2
0.273 0.273 1.2 50.756 63,073 38,438 47,82 1.080
0.273 0.273 18 62,725 87,503 37,948 57,447 1.092
0.273 0.273 24 62,320 66,663 57,977 55,708 1.119
0.273 0.273 3.0 68,422 71.886 64,948 59,954 1.4
0.273 0.580 1.2 37,604 59,683 16,706 38,950 0.968
G.273 0.580 1.8 47,832 77,684 17,980 48,200 0.992
0.273 0.580 24 50,101 83,337 16,854 49.331 1.016
0.273 0.580 3.0 61,452 67,857 55,047 89,267 1.087
0.273 0.580 12 47,586 68,045 27,124 60,863 0.781
0.273 0.9C0 18 62,020 72,595 51,448 77,425 0.801
0.273 0.900 24 49,529 97.373 1,684 60.190 0.823
0.273 0.900 3.0 52,980 72,097 33,863 42,710 0.845
0.430 0.900 1.2 41,411 54,484 28,338 39,857 1.044
0.430 0.430 i8 40,759 69,489 12,049 37.913 1.075
0.430 0.430 24 50.785 57.740 43,829 46,023 1,103
0.430 0.430 3.0 51,286 56,916 45,856 45,430 1.129
0.580 0.430 12 29,867 80,858 -1,135 28,815 1.036
0.580 0.580 18 40,510 54,310 26,711 37.985 1.066
0.580 0.560 24 46,666 57,693 35,639 . 42,578 1.086
0.580 0.580 3.0 50,382 57,784 42,980 44,834 1124
0.580 0.580 1.2 47,518 57,564 37,473 57.514 0.826
0.580 0.900 18 49,254 68.338 30,169 67,504 0.855
0.580 0.900 24 50,244 58,767 40,722 56,739 0.886
0.8C0 0.900 12 51,986 67,953 35,980 49,856 1.042
0.800 0.900 18 41,571 66,392 16,750 38,281 1.086
0.800 0.900 24 48,779 58,441 39,117 43,029 1.134

(1} Yalues are means and 95% confident interval of 3 replications.
(2) Ratio = mean of exp. MOE/estimated MOE.
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