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Abstract: Establishing the moisture stress analytical model of wood members is the basis for
studying the laws of wood shrinkage cracking and their impact on the bearing capacity. Firstly,
the stress distribution model of cross-section under moisture content gradient was established by
analyzing the stress balance in the cross-section of wood member . Secondly, the equilibrium
conditions, physical conditions, geometric conditions and coordination equations for wood
members under non-uniform moisture content gradient were established based on the temperature
stress elastic analytical model and the thermo-analogy relationship. The analytical solutions of
tangential and radial moisture stresses, critical moisture content of cracking and critical point of
tangential tension and compression were obtained by solving the equations. Finally, the
correctness of the analytical solutions was verified by numerical simulations. Taking Chinese fir
members as an example, the influence of different parameters (moisture content difference,
member diameter, initial and final moisture content values) on the radial and tangential moisture
stress distributions of the cross-section of wood members was analyzed. The results show that the
moisture stress distributions in the cross-section of the wood member is not related to the initial
and final moisture content of the wood member and the size of the member, but is related to the
moisture content difference and material properties.

Key words: moisture stress; cross-section of wood member; moisture content difference; non-
uniform moisture content; analytical model
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Fig. 3 Verification and comparison of stress distribution
(a)— AN &R B EE2E N AR ST 5 (b)— AR &K F BB 22 VT8 1 ) 5 (o) — AR RST
(d)— AR IR R 28 5 7K AR (TR BR ).

4 ARSI ATE AR B3

BT A SO S B AR B A 5 KR A R R

12} @

N F1/MPa
IS

—o— 5K R e,
—— R KKo,
~—ZRE KK,

0 0.1 02 030.4 050607 08091.0
p/R

DI i) F0A 1) 077 A e (L) ), X 2450 35 KR
I3 AT RN 5 K RO A A B4 8 1 T Ay

IR AE T KR ZEI R 15% MG BL T, 3 04 3 Fi
K FRGI AT WY 18] B FIAR ) 15 350 TR 4.
0l®
-4t
-8
-12|
g
-20 e ZIRFKE o
-24

0 0.1 02 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0
p/R

B4 AREKESHTRARTE
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