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Fig. 1 Testing system flow chart of natural frequency of SPF testing lumbers
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Fig. 2 Testing system flow chart of EMA of SPF testing lumbers
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Fig.4 General average curve of its frequency response function
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Fig. 5 Measured frontal four ranks bend mode.,frequency and dampof No. 4 testing piece
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Tab.1 Essential parameters and magnitude table of SPF test-pieces(Transient inspirit method)

WeE | owm | RTEE | akk | mE | sE | RTEE | Akk
ErRe2 (H2) (kg/m*) ¢Z3) = (Hz) (kg/m*) 23
1 15. 50 462 8 7 15.13 440 7
2 16. 25 492 7 8 15. 38 450 8
3 16. 00 486 6 9 15. 06 434 7
4 13. 88 390 8 10 15.63 459 7
5 15.13 441 7 11 14. 44 418 8
6 15. 81 478 6 12 15. 11 436 7
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Tab.2 MOE values of SPF test-pieces(Transient inspirit method)

1 ]
1 2 3 4 5 6 7 8 9 10 11 12
55
MOE
(MPa) 13917.3/16290.0{15600.0| 9420.9 |12658.0|14981.0|12629.3|13346.7|12342.1|14059.8|10928.5|11435.6
a
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Tab. 3 Essential parameters and magnitude table of No. 4 and No. 5 SPF dimension lumbers(stress wave method)

BAEHS | BB BE (km/s) | T # B (kg/m®) SR (MPa) FAKAEOD
4 4.93 390 9491. 73(9420.9) 8
5 5.34 441 12591. 08(12658. 0) 7
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Modulus of Elasticity Testing of Dimensioned SPF Lumber
and its Evaluation Based on Frequency Method

WANG Zheng', WANG Zhi-heng', RAO Xin?, LIU Bin', YANG Yan'
(1. College of Wood Science &. Technology, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
2. Jiangsu Polytechnic College of Agriculture and Forestry, Zhenjiang 212400, Jiangsu, China)

Abstract: With the help of modal experiment, the free support of specimen mounted on experimental
apparatus proposed in this paper was verified firstly. Then, the first order natural frequency of
specimen was measured by transient excitation and the modulus of elasticity of dimensioned SPF
lumber was calculated. According to GB50005-2003 “Code for design of timber structures”, the
probability of modulus of elasticity of this batch of SPF dimensioned lumbers reaching Il ¢ level is
96.3%. The transient excitation frequency method is rapid, simple and reproducible and has high
accuracy. So, it is applicable for testing in industry of light wood frame construction.

Keywords: spruce-pine-fir(SPF); modulus of elasticity; frequency; modality; rating



