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A Study on the Bending Performance of Structural Size Lumbers Using the
ANSYS

Gwang-Chul Kim "

Department of Housing Environmental Design, Chonbuk National University, Joenju 561-756, Korea

Abstract: In our country, domestic species can not be used as a structural member because we
have not yet grading system. So, to utilize as a basic data of grading system, bending test and
numerical modelling on structural member were conducted in this study. 35 of Douglas-fir, 2"
x 6", span 2.4 m were tested for the bending properties, and Ansys software was used to ana-
lyze the numerical modelling on the structural members. The data of knots were inspected and
applied in numerical modelling. To obtain the accuracy of analysis, nonlinear numerical analy-
sis was carried out instead of linear numerical analysis. Ultimate load had a wide range from
4883N to 11,738 N, and maximum deformation also had a range from 26 mm to 68 mm.
Average of ultimate load was 8,616 N, and that of maximum deformation was 48 mm. The
distinctive features of failure types were simple tension type and cross-grain tension type.
Ulitmate load and maximum deformation from numerical modelling were 7,504 N and 37 mm.
The numerical modelling drawn by this study is available to all species, and reasonable pre-
diction on the bending performance is possible with only some material properties.

Keywords: structural member, grading system, bending test, nonlinear numerical modelling

b3 QA el A o
AT AAEA Spot T8
Sl Atk 77he QL

(machine stress rating) 52

20114 99 15 A< 20114 109 4 4=7%; 20114 109
104 A=A
T AR} 7 B A (gckim@jbnu.ackr)

323

PR AN ARE T2EAR BESHT Yt
Agolw, FUOIAE oleld St TEE 9T 7]
2 QT2 F85 @ Bask 9L Rolch & A7
oA olelgt 712 ez B3] Slste] Ay
Aol P H I, chke Alle] Aty
W Whe wgHoz ) s A4 Age
AN G SIS TSl UrhA
Al slehe & 4 gl 2XsH BYe A
steict.



324 4

Table. 1. Elastic constants for the finite element analysis of douglas-fir (at approximately 12% moisture content)

£, MPa)  E (MPa)  E (MPa) G, (MPa)

G,. (MPa) G, (MPa) v v v

Ty yz Tz

11000 £, x 0.068

E, % 0005 E, x 0.064 E, x 0.007

E;, x 0.078 0.292 0.390 0.449

Fig. 1. Sample feature of bending test specimen
(No. 27).
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Fig. 2. Sample feature of knot data for the numerical
analysis (specimen number 1).
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Table. 2. Each numerical model for the knot data

No consideration of the knot Cylinder shape Rectangular shape

Entire \
model*
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Fig. 3. Load-deformation curves.
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Table 3. Failure types of Douglas-fir dimension lumbers.
No. Failure types No. Failure types No. Failure types No. Failure types
1 ST 11 ST & SPT 21 ST & CGT 31 ST
2 ST & CGT 12 ST 22 ST & BT 32 ST
3 ST 13 ST 23 ST & SPT 33 ST
4 ST & BT 14 ST & CGT 24 ST & BT 34 ST & CGT
5 ST 15 ST 25 ST 35 ST & SPT
6 CGT 16 ST 26 ST
7 ST 17 ST 27 ST & CGT
8 CGT 18 ST 28 ST
9 ST 19 CGT 29 CGT
10 ST 20 CGT 30 ST

*: Simple tension: ST, cross-grain tension: CGT, splintering tension: SPT, brash tension: BT, compression: C, horizontal

shear: HS.

Table 4. Comparison of experimental values and numerical values

Experimental value

Numerical value

Maximum load (N) Maximum deflection (mm)

Maximum load (N)

Maximum deflection (mm)

Range 4,883 ~11,738 26~68

Avg. 8,616 48

7,504

37

Simple tension failure type (sample no. 1)

Fig. 4. Failure types of Dougas-fir dimension lumbers.
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Table 5. Comparison of results with cylinder shape model and rectangular shape model

cylinder shape

rectangular shape

Deformation*

Ist principal stress**

Von-mises stress***

* 2|y
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Fig. 5. Maximum capacity of Douglas-fir using the
numerical method.
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No. 13 specimen

Deformation

Ist principal stress

Fig. 6. Comparison of experimental results and numerical results.
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