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Analysis of Structural Performance of Wood Composite I and Box Beam

on Cross Section Component()*'
—Calculation and Analysis of Flexural Rigidity and Deflection—

Sei Chang Oh*?+ Phil Woo Lee*?

SUMMARY

To investigate the influence of cross section geometries on the behavior of composite
beams in the case of small span to depth ratio and deep beams, the static flexural behavior
ol composite I-beams and Box-beams was evaluated.

12 types of composite I-beams composed of VL flanges and particleboard or plywood
web and 3 types of composite Box-beams composed of LVL flanges and plywood web were
tested under one-point loading.

The load-deflection curves were almost linear to failure, therefore, the behavior of tested
composite beams was elastic.

The theoretical flexural rigidity of composite beams was calculated and compared with
observed flexural rigidity. The highest value was found in I-W type beams and the lowest
value was found in G-P type beams. The difference between theoretical and observed
flexural rigidity was small.

Theoretical total deflection of tested composite heams was calculated using flexural
rigidity and compared with actual deflection. Shear deflection of these beams was evaluated
by the approximation method, solid crosss section method and elementary method.

The difference between actual deflection and expected deflection was not found in D, E

and F type beams. This defference was small in G, H and I type beams or Box-beam.

*1, P2 19919F 4H 248 Received April 24, 1991,
*2. M2 KBH BEAE College of Agriculture, Seoul National University, Suwon 441 — 744, Korea.
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Table 1. Characteristics of the used material.
Material .Nominal . Actural Speclific Moistu}re Uses
thickness{mm) | thickness(mm) gravity” content(%)
Veneer 2 2.08 0. 47 12.1 LVL flange
(Shorea sp.)
Particleboard 9 0. 89 0. 69 10.1 I-beam web
Plywood 5 4.92 0.55 10.6 Box beam web
10 9. 38 0.64 12.2 I-beam weh

* | Based on oven dry weight

Table 2. Dimension and mechanical

properties of {lange and web material.

Beam Upper {lange Lower flange Web Beam
type Width |Thickness| MOE Width |Thicknessf MOE |Thickness] MOE depth
(mm) (mm) | (kg/cm®) | (mm) {mm) | (kg/em® | (mm) | (kg/em?)| (mm)
A 4.98 2.35 5.6 X101 5.00 2.24 3. 6X10° 4.6 3 1X10¢ 9.71
B 4.97 1.79 61X 4,98 2.63 3. 3X10° 5.1 31X 9.67
C 4.98 2.71 53X 10 4.98 1.66 6. 1X10¢ 4.9 3. 1x10 9.68
D—P 5.56 2.36 5.6X10° 9,07 2,37 3. 6X 10 8.8 9.5X 10! 9. 87
E-P 5. 60 1.84 5.5X10¢ 5. 58 2.86 hoRX 1 9.0 9.5X10° 9.77
F—-P 2.54 2,84 5. 8X 1 5. 62 1.79 35X 10t 8.9 9.5x10° 9.85
D-W 5. 59 2.50 5.6X1¢* 5.55 2.33 5. 6% 10¢ 5.7 2.4X10* 9.91
E-W 5. 60 1.88 5.5X 10 5.62 2.87 5. 5X 108 9,5 2.4X10 9.81
F-w 5.68 2,92 B.5X100 5.65 L7100 5.5XI0 8.5 2.4X10° 9.88
G—-P 5.71 2.35 4, 8X10* 5.71 2.34 4. 8% 10 8.9 9.5X10° 9,58
H-P 5.69 1.91 5. 7X 10 5.67 2,82 5.5X10} 3.9 9.5X10° 9.59
I-P 3. 67 2.79 4. 9x 10! 5.70 1.89 30X 3.9 9.5Xx10° 9.33
G-W 5. 69 2.36 5.1X10 5.69 2.36 5.IX 9.3 2.4 X100 9.58
H-W 5.70 1.92 5.3x10* 5. 69 2.75 5.1X 108 5.3 2.4X10° 9. 66
I-w 5.72 2,78 6.9X10* 5.68 .91 7.0X 10 9.3 2.4 X 1¢¢ 9. 60
P : Particleboard web
W . Plywood web
A B, C, G, H, 1:Horizontal LVL flange
D, E, F . Vertical LVL flange
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Table 3. Mechanical properties of particleboard and plewoodiunin * kgl/em)
Properties Jh I{(\ll]dl Bending properties [Compressive] Compressive}  Internal Tensile
Material {mm MOR | MOE strength MOE bond strength
Partcleboard 9 79.87 6.7 X 10 133.82 9.5Xx10¢ 6. 54 o6. 99
Plywood 10 671.55 .2xa0 263,76 2.4 X1 45, 84
5 287.54 P& Wy 277,31 3. rxy 623, 00
P [ Particleboard web
W ! Plywood web
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Table 5. Comparisions of observed flexural vigidity an

d calcaiated {lexural rigidity

Neutral Flexural Flexural : Flexural
Beam tvpe axisiem) ngidityial rigtiditvii b ; ngiditvic) ax100/c % | bx100/ct %)
' {X10%kg * e’} | (X 10kg - em™) (X 10%kg « cm”!

A 4.90 1.80 19,13 19,26 9.34 99, 38

B 4.20 1.96 13.56 18. 87 10,42 98, 36

C 5.06 1.96 19.07 18. 14 10. 81 105. 08
D~P 1,92 1.45 19,62 18,43 7.88 106. 68
E-P 4,31 1.14 17.81 17,51 t. 50 103,18
F-pP 5.52 11. 98 16,14 17,55 11,30 1.95
D~W 5.04 2.13 18.31 19,31 102 4, 91
E-W 5. 54 1.66 19,45 18,18 9. 10 07,22
F-W 5,043 2.39 19,74 17.490 13.35 110,49
G-P 4.80 (.43 138,12 i7.45 2.97 104, 00
H-P 4,17 .29 17.63 ANE 1.37 85, 46
I-P 1.83 0.71 20,31 1915 3. 68 i06. 03
G-W 4.80 0. 50 15.93 20. 46 2.82 86,74
H-W 4.77 0.36 16. 78 18,50 1. 94 4113
I-w 5.20 1.23 16,62 25014 4. 06 66, 09
Solid 22.6

ta) . Unglued flexural

P Particleboard web, W I Plywood web
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y; - Shear deflection of composite beams
composed of plywood or particleboard web

b . Web thickness
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Fig.6. Observed and calculated load-deflection of composite beams.
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Fig 6. (continued)

D: Calculated deflection by elementary
method
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