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Study on compressive performance of angel steel-glued
laminated timber L-shaped composite column
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Abstract ; In order to improve the mechanical properties of the special-shaped columns of fabricated wooden structures,
this study designed an angle-steel-glued L-shaped composite column made of hot-pressed equiangular steel and spruce,
pine and fir (SPF) dimension lumber-laminated material and epoxy resin adhesive, which can be used as the corner
column of frame structure or frame shear wall structure. The bearing test and analysis of the influence of the width of
the angle steel on the normal section bearing capacity of the special-shaped column were carried out, and the finite ele-
ment simulation was conducted using ANSYS software to verify the accuracy of the simulation prediction. The results
showed that the steel-wood L-shaped composite column had a load-carrying capacity increase of 37.0%-51.4% and a
stiffness increase of 36.5% —72.8% with respect to the wood column. At the same time, the L-shaped column had
good ductility. The width of the edge can effectively improve the load-carrying capacity, but the laminated material at
the short side was prone to cracking and increased the brittleness. The interface bonded with the epoxy resin between
the laminated materials always had good performance, and the steel in the material elastic stage effectively combined
with wood. The shape enhancement of the steel should be considered in the calculation of the bearing capacity. The e-
lastic modulus of the steel-wood L-shaped composite column simulated by ANSYS software was consistent with the
test results, and the error was within 10% , which proved that the simulation results were relatively reliable. The re-
search results can provide a theoretical basis for predicting the safety and reliability of the L-shaped steel-wood com-
posite columns in the practical industrial prefabrication.

Keywords: steel-wood composite structure; glued laminated timber; special-shaped column; compressive
performance; finite element analysis
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Table 1 The type and size of angle steel

, . NTERE b/ B d PMKE L/
) = e

FNRAL RS - - -
S100x8 0235 100 8 500
S125x8 0235 125 8 500

3) BEFGF KM M 3L R AR R ), T4
FAI FHAE R IO IR 5 e-44 1SR i AT A 571 650
R AR , FH T #0194 5 S50 S UM Z [
U
1.2 R Figit

RIR Tt TP N-AE b L A1 G A
RGF, anlE 1 FoR, [RIEF T 75 LB A i FR

113 mm 196 mm
SR RIS R
PREE R Al vl
§ SPFALI 1 1] <
///%QEEB’E?EEE -
a. L-S100., L-S125 b. S-W196

B1 XHEEREE

Fig. 1 The cross section of specimens
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Table 2 The types and sizes of specimens
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Fig. 2 The manufacturing process of specimens
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Fig. 5 The failure modes of composite specimens
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Table 3 The comparison of ultimate load

among different specimens
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mm kN (kN-mm™)
L-S100-a S100x8 1611 662.7
L-$100-b S100x8 1691 444.0
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S-W196-a - 1188 360.0
S-W196-b - 1222 450.7
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Table 4 The comparison of compressive

modulus of specimens
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Fig. 8 Mesh results of finite element model
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Table 5 The material parameters of glued laminated timber
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) 566.4 1 228.8 9 600(8 900) 0.255 0.083 0.058 96 1190.4 1152
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Table 7 The comparison of elastic modulus
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Y mm GPa Hiht/GPa Hiht/GPa /% KA 2 %
L-S100 100x8 16.3 16.8 14.9 8.76 3.07

L-S125 125%8 18.6 18.9 17.04 8.14 1.61
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