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Abstract;
dahurian larch ( Lariz gmelini), a major softwood species that grows in the Northeastern China.

In this research, the vibration method was used to evaluate the mechanical properties of

The results showed a good relationship between bending strength and modulus of elasticity(MOE).
The good correlation of dynamic (from the vibration test) and static MOE indicated that vibration
could be used as an effective mechanical stress grading tool for larch lumber. Lumber was sorted
into four grades; M22, M26, M30, and M35 using mechanical stress grading. The grades were
equivalent to the European machine grade of C22, C26, C30, and C35, respectively. It was found
that through mechanical grading; the graded lumber had a higher design value than the existing

general design value of domestic larch according to GB 50005-2003.
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Tab. 1 Average diameter and volume of Larch logs for mechanical stress grading
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Tab.2 Bending properties of larch lumber tested in full size

%X T
i aw Non MOB MO g wm
kN a GPa . GPa

mm (ge*cm™3)
1.51 0.63
0.75 0.07
4.95 10.95
0.58 0.47
3.93 0.81
0.514

&Kk
/%

12. 06
0.92
7.61
9.91

14.71

T 12.73
wlEE  4.29
cov/% 33.71 34.05
B/ME  4.00 19.40
BAMH 23.42 113.16  20.46
HF1E fE s 27.53  9.67

T HEB n=160,cor—EREK. FH.
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Tab.3 Bending properties of larch lumber
using visual grading method
MOE MOR

:: F55/ cov | MOEsa) F55/ cor/ Moas.../UTN;"‘/ UCN;‘“’
GPa % GPa MPa % MPa 8 °
I. 14.8 17.1 9.8 69.5 29.9 37.5
M. 12.7 14.4 9.0 540 36.4 27.5
M 13.1 18.9 9.3 58.7 34.0 26.9

62. 30
21.21

13.76
2.53
18. 39
6. 65

15.10
2.62
17.35
871
23.11

22.4
17.8
14.4

3.4
26.4
27.1

# : MOEs, —MOE i 5% T BR{#, MORsw—MOR £ 5% T R 14,
UTSse— TR BRBER 5% FRE, UCSse—HEREM 5% FRIE,
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Fig. 3 Relationship between density and MOR
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Bab.4  Different machine grades and their specifications

wsed by China and other countries
L% B PE GSERE  THER/
NLGA CEN GB 4L/ MPa GPa
M10 10 8
1200f-1. 2E Cl4 Mi4 14 8.8
1450f-1. 3E C18 Mis8 18 9.6
1650f-1. 5E 22 M22 22 10
1950f-1. 7E 6 M26 26 1
2400f-1. 7E C30 Mo 30 12
2700f-2. 2E G35 M35 35 13
28501-2. 3E G40 Mo 40 14
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Tab.5 Different grades, and their characteristic values, of larch lumber based on dynamic MOE values

MOE MOR
$6 " BE/ v MOR B/ o MORw | T ¥ H:/ s/
GPa % GPa MPa % MPa (@ cm™)  (MOEs
Mig 10.10 16. 4 7.2 41.1 40.0 19.4 0. 490 <12 19 1.9
M26 12.40 10.5 10.2 56.0 31.4 31.8 0.510 {12,14.5) 47 29.4
M35 13. 67 9.4 11.6 59.7 29.9 38.3 0.519 {14.5,16) 39 24.4
M40 16. 26 10.0 13.5 76.9 23.7 46.2 0. 553 =16 - 55 34. 4
3 : IP—5 B 4847 (Indicating Property) , 8 ffse—#E 89 5% F B, TR,
%6 LIFiH MOE 3R A ERBIRNEH RS NME N H SR ABER
Tab.6 Different grades, and their characteristic values, of larch lumber based on edge-wise MOE values
MOE MOR
P
LT ov/  MOEsw/  #i/  oov/  MORw/ f’f;*.’s) (MOEg) nR ey
GPa % GPa MPa % MPa &
Misg 10.5 12.3 8.3 43.8 36.2 19.4 0.497 <12 35 21.9
M30 13.2 5.3 12.1 58.4 28.6 37.1 0.510 {12,14.5) 67 419
M40 16.4 8.8 14.2 78.0 22.2 52.3 0. 559 =14.5 58 36.3
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