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Effect of knot on stability of glulam column under axial
compressive loading

Guo Yuhang , Zhou Shurong, Cui Jia s Huang Zongming
(Key Laboratory of New Technology for Construction of Cities in Mountain Area,

Ministry of Education; School of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract: The effect of knot was analyzed on stability of glulam column under Axial Compressive Loading,
using the column deflection curve method (CDC method). The initial bending, eccentricity, wood knots
and elastic-plasticity of wood were considered for analysis. The member in the model was divided into three
areas: knot area, knot influence area and no influence area, and three related constitutive relations were
adopted in the process of analyzing. The locations of knots were randomly generated by designed program
to simulate the randomly distributed knots in practical components. The stability coefficient ¢ was
calculated considering knot at the rate of 2%, 6% and 9% . respectively. The results showed that the knots
could reduce the stability capacity of the glulam column in axial compression in some degree. The numerical
data was further compared with the test data and they were f{it well each other.
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Fig.7 Constitutive model of different areas
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Fig. 8 Randomly generated calculation model of knot
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Table 1 Comparison on calculation results of ¢
B ORWER W/ ORWER W/ OKWER fWE/
AN 2k % 6% % 9% il

0.2 0.985 0.924 6.20 0.890 9.61 0.888 9.82
0.4 0.956 0.884 7.57 0.862 9.84 0.853 10.77
0.6 0.904 0.869 3.83 0.839 7.13 0.832 8.00
0.8 0.819 0.803 1.96 0.766 6.45 0.751 8.23
1.0 0.693 0.681 1.85 0.662 4.48 0.663 4.39
1.2 0.553 0.543 1.90 0.527 4.65 0.524 5.33
1.4 0.434 0.428 1.50 0.416 4.28 0.408 6.19
1.6 0.344 0.338 1.90 0.326 5.34 0.320 7.17
1.8 0.278 0.273 1.85 0.263 5.40 0.254  8.60
2.0 0.229 0.224 2.25 0.214 6.56 0.207 9.41
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Table 2 The design parameter of glulam specimen

A " . SR .
WERS K /mm Hot

i K4t
A 84 mm X134 mm 1130 49.9 30
B 84 mm X134 mm 1620 70.1 30
C 84 mm X134 mm 2 100 89.9 30
D 84 mm X134 mm 2 590 110. 1 30
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Table 3 comparison results of stability coefficient ¢

a4l CDCEIEM ¢ WA ¢ ZHEE /%
A 0. 830 0.775 7.09
B 0.593 0.579 2.41
C 0. 399 0. 407 —1.97
D 0.277 0.270 2.59
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