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Abstract: The basic mechanical properties, such as the compression strength, tensile strength and bending strength
of wood, will be affected by temperature and humidity etc, it finally show that the mechanical properties influenced
by the time. Therefore, with the increase of service time, the mechanical behavior of wood structure in the Total
Life Cycle would be influenced by the changing of the mechanical properties indexes. In this paper, four different
service time cedar-wood were collected by investigation, and the compression, tensile and bending tests were
conducted for the four different service time cedar-wood. The compression strength, tensile strength, bending
tensile strength and bending elasticity modulus were obtained for the four different service time cedar-wood, and the
regulation were discussed and analyzed for that the compression strength, tensile strength, bending tensile strength
and bending elasticity modulus were changed by the increase of the service time. These tests results show that the
compression strength decreases gradually with the increase of service time, and the longer the service time is, the
more obvious the decrease is; the tensile strength, compression tensile strength and bending elasticity modulus of
cedar-wood show a certain increase in the early stage, reaching the maximum value in a certain period of time (this
test is 10 years), and then declining with the increase of service time; and the cedar-wood show obvious brittleness
with the increase of the service time. The phenomenon that mechanical properties of wood, such as cedar-wood, are
changed with the increase of service time should be paid more attention in the study of the mechanical properties of
wood structures in the Total Life Cycle.
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Fig. 3 Test determination for

moisture of cedar-wood
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Fig. 4 Test specimen for determination compressive

strength parallel to grain of wood
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strength of cedar-wood
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Fig. 7 Load-displacement curve of typical compressive

test for cedar-wood with different service life
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Tab. 1 Compressive strength of cedar-wood with different

service life MPa
& LafARk 10 affiAR 40 a AR 80 affik
1 30. 66 32.99 19. 92 16. 41
2 32.73 29. 82 21. 37 19. 01
3 37.60 33.41 20. 38 17.16
4 34.27 31. 85 21.67 16. 70
5 28.31 26. 39 22.45 17. 86
6 27.30 26.96 21.00 17. 67
F XA 31.81 30. 24 21.13 17. 47
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Fig. 8 Compressive strength of cedar-wood with

different service life
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Fig. 11 Typical failure mode of tensile test specimen
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Fig. 12 Load-displacement curve of typical tensile test

for cedar-wood with different service life
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Tab. 2 Tensile strength of cedar-wood with different

service life MPa

B Lafiik 10 affiR 40 affiR 80 a#fik

1 82.06 109. 75 103. 47 83. 20

2 83. 26 112. 95 101. 69 78.56

3 86. 86 114. 30 106. 38 78. 24

4 85.32 112. 28 103. 95 79. 36

5 84.98 115. 31 109. 45 81.76

6 81. 20 112. 62 100. 40 81.28
F e 83.95 126. 86 104. 22 80. 40

4 AT HAEERE
41 REHERRE T

M AE bR %1 a, 10 a, 40 a, 80



850 [N S A S s PN

¥ MERPHEM)

140
126.86
[ }

120
104.22

\).4
¥ 83.95 =

e BR AT 5 B/ M Pa
2 2 g
T T

B
(=]
T

! ! 1 ! )
0 20 40 60 80
4E/a

B 13 AEERFERMEARHRNEEE
Fig. 13 Tensile strength of cedar-wood with

different service life
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Fig. 14 Test specimen for determination bending

tensile strength
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Fig. 15 Test determination bending tensile

strength of cedar-wood
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Fig. 16 Typical failure mode of bending tensile test specimen
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Fig. 17 Load-displacement curve of typical bending

tensile test for cedar-wood with different service life
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Tab.3 Bending tensile strength of cedar-wood with

different service life MPa
K& Lafik 10 affiR 40 affiR 80 a ik
1 95. 65 195.13 151. 88 95. 84
2 117. 23 184. 47 141. 35 99. 60
3 114. 29 187. 25 155.93 102. 53
4 108. 40 217.85 145. 40 91. 23
5 122.13 208. 11 162. 41 113. 41
6 119.19 193. 28 158. 76 103. 37
F 112. 82 197. 68 152. 62 101. 00
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Fig. 18 Bending tensile strength of cedar-wood with

different service life
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Tab. 4 Bending elasticity modulus of cedar-wood with

different service life MPa
e LafiRk 10 affiR 40 affiR 80 a#fik
1 9216 11 872 11 078 7 849
2 9 322 12 715 11 155 7 401
3 9476 11 436 11 423 7 851
4 9 476 12 177 11 408 7 654
5 9 327 12 389 11 366 7763
6 9 331 11 367 11 443 7628

FHE 9 358 11 993 11 312 7 691
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Fig. 19 Bending elasticity modulus
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