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iffect of Tension, Compression Lamination and Number of Lamination on the

Flexural Properties of Phelanus cccidontads 1. Laminated Beam *'

*2
Se Chang Oh - Phil Woo Lee

Summary

The aim of this study is to determine the flexural properties(Modulus of Rupture, Modulus of Elasticity)
of Platanus occidentalis L. laminated beams fabricated with [, 3, 5, 8, 15 lamination and Tension, Compression
lamination.

The results were as follows:

1. MOR increased with increasing number of lamination in 3, 5, 8, 15-beam and Tension lamination beam.

MOR of Compression lamination beam was lower than that of 3-beam, MOR of vertical beam not having

tension or compression lamination was lower than that of horizontal beam, but MOR of vertical beam with

tension or compression lamination was same or slightly higher than that of horizontal beam.

3

The allowable working stress showed the same tendency. This stress increased with increasing number of

lamination. This value of Tension lamination beam was higher than that of compression lamination beam.

=]

3. MOE of all laminated beams was higher than that of solid beam and Tension lamination beam was higher
than that of 3beam. MOE of Tension lamination beam was higher than that of Compression lamination
beam. MOE of all vertical beam was higher than that of horizontal beam except for T-2, T-5, C-3.

4. Most beam failures appeared to begin in tension. These tension failures were classified into Splintering

tension, Cross-grained tension, Simple tension, Brittle tension. All test beam failures could be classified

into three categories. 1) Tension failure 2) Compression tailure 3) Horizontal shear failure.

Key words: MOR, MOE, Allowable working stress, Beam failure, Tension lamination.
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Table 1. Characteristics of sample tree

Species Platanus occidentalis L.
Age 27 years
Height 14.2m
D.B.H. ‘38,2 om
Annual ring | 7.2 m
width

Grown area; Seodoondong, Suwon Korea
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Table 2. Beam identification and number of

lamination

Types of i Number of Beam depth‘
beam lamination (cm)
Solid 1 3
3~-beam % 3
H-beam 5 3
3-beam {8 3.2
I5-beam |15 3.25
T~ 7 4(tension?) 3.2
T-3 5(tension3) 3.2
T-5 7(tensionb) 3.1
C-2 4(compression2) 3.2
C-3 5{compression3) 3.2
C-5 7(compression5) 3.1

"Laminae

thickness
L mm )

30

T : tension laminae thickness

C ! compression laminae thickness

10 * rest of compression, tensiam lamina

thickness.
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Load Table 3. Allowable working stress in
horizontal Beam

A

T Beam Avg. 15% Allowable|Depth| Allowable
T\é______/’f identifit MOR |exclusion| working [factor| working
d cation limit stress stress.
AA ¢ Neutral plane - X
o , Solid 721 617.75 294.16 1  294.16
C :Compressive stress o
T : Tensile stress 3 822.5 730.18 347.71 1 347.71
D : Deflection 5 807.7 782.54 372.64 1 372.64
Q o B -‘ C \
Fig.4. Stress- strain in cenler loaded beam. K 945.5 832.00 396.19 1.02 404.14
15 998.7 895.44 426.41 1.02 434.94
4o 2959k 2o 29wy gxed ehio
W ede T-2 §20.3 761.88 362.80 1.02 370.06
T-3 804.2 738.58 351.7 1,02 358.73
T-5 839.7 735.04 351.9 | 351.9

C-2  685.3 596.72 284.15 1.02 z¢

O P - .- - - — -Neutral 8
i axis C~3 693.6 592.94 282.35 1.02 288.00
C-5 T74.9  740.59 352.67 1 352 .67

(a} Ab! (c)
ia) Beam cross section = 1 { Allowable working stress according to
tb) Strain distribution depth factor}
{c) Stress distribution 52 Freas @ Selbo®) (1954) & cp-osh 71
Fig.5. Stress and strain distribution for A ow fxa delel

a beam in bending. ‘
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Fig .6. MOR according to number of lamination

in horizontal beam.

Table 4.Summary of results in static

bending test

Type of Static  bending
MOR MOR
beam kg / ok - 1,000 kg / o

Solid [721.0 121.25
3 oW |822.5 756 108.8] 126.25 129.89 ¢7.2
s} % 1807.7 844.62 %.6| 145.57 15%6.75 92.9
i 4 1954.5 756.79 126.1) 132.88 138.34 96.1
1500 % 1998.7 864.13 115.6| 152.47 177.03 %6.1
T - 2 (820.26832.8 98.5| 161.66 160.45 100.8
T— 3 804.1880.7 9.7 132.82 143.78 92.3
T—51(839.7 874.0 9.1} 163.20 144.80 112.7
C—21685.3 911.6 75.2 126.45 189.53 66.7
C— 3(693.6 759.9 91.3| 166.75 140.65 118.6
C—5 774.7 802.0 9.6/ 10.% 146.12 89.6
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Table 5. Description of beam and type of

failure

Type of|M.C. Sp-Gr |Type of failure
Beam |H |V | H |V H [ v
|

Solid 1.5 0.62 T-3 C-1

3 2 12 05 053 T-1 €C-37T-2 C-2
13 135063 059 T-0 C-4T-2 C-2
12513.50.5% 053 T-3*C-1T-3%C-1
15 14 145058 0.64 T-3 C-1T-3 C-1

[Sa]

oo

T-2 12 13 0.60 0.62 T-4*C-0T-4 C-0
T-3 12513 061 0.56 T-4 C-0T-4*C-0
T-5 125135059 05 T-3 C-1T-3 C-1
C-2 13 12,5066 0.64 T-4 C-0T-3 C-1
C-3 12512 0.58 0.60 T-4 C-0T-2 C-2
C-5 13 12 059.0.60 T-4 C-0T-1 C-3

M.C.: moisture content based on oven dry
weight

5,.Gy. :Specific gravity

T : Tension tailure

C : Compression failure

H : Horizontal beam

V : Vertical beam.
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