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Abstract: The axial compressive load test of lattice columns made from bamboo paper 
is carried out to study the ultimate bearing capacity of double-section cross-section of 
double-lattice columns with different size and size,and to explore the influence of the 
properties of the materials and the bonded materials on the cross-section design of 
lattice columns.Finite element analysis is used to determine the effect of 
stiffeners,which will provide a reference for the future design of the lattice column 
made of bamboo. 
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1. Introduction 
 
Bamboo paper, as a kind of energy-saving and environmental protection material, has 
the characteristics of high toughness, high elasticity and high strength. It is an ideal 
natural fiber material. At present, there are still a few experiments on the preparation 
of the lattice column for the bamboo paper material, and the corresponding references 
are very few. More and more studies are needed on the influence of the properties of 
the bamboo paper material and the bonded material on the cross-section design of the 
lattice column . In this paper, the axial compression test of lattice columns made of 
bamboo paper was carried out to study the ultimate bearing capacity of double-section 
columns with different sizes and sizes. The finite element method was used to analyze 
the ultimate bearing capacity of double- basis for the corresponding design of 
structural design competition component to provide a reference. 
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2. Experimental program 
 

2.1 Experimental materials and experimental equipment 
 

This experimental material is a three year raw bamboo bamboo skin produced by a 
manufacturer in Hangzhou, with a specification of 0.2mm, 0.35mm and 0.5mm thick 
bamboo skin. The experiment equipment used in this experiment has WDW-G 
microcomputer control electron universal testing machine. 
 

2.2 Experimental steps 
 

2.2.1 Fabrication of lattice columns 
 

The fabrication of the lattice column specimen was based on the existing structural 
model, and the specifications of the section and the strip form of the column were 
calculated and selected. Lattice column using double-limb lattice column, limb-shaped 
section, the use of T-shaped cross section, and the components of double-paper 
bonding. As shown in Table 1: 
 

Table 1. The size of lattice column 
 

Test 
batch 

Number 

Limb 
Limb cross 

section 

Explanation 

Height Spacing 
Flange 
width

Height 
of web 
plate 

A 

1 
250

50 25 36 

The thickness of the limb web 
is1mm,The limb flange thickness is 

1.5mm,The width of flange of T lacing 
is 5mm,Web width is 7mm,The 

thickness is 1mm. 

2 70 20 40 

3 
350

55 22 55 

4 60 25 55 

B 

1 

200

30 18 30 

2 40 18 30 

3 60 18 30 

4 

250

30 18 30 

5 40 18 30 

6 60 18 30 
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2.2.2 Measurement method 
 

A layer of bamboo sheet was made up and down on the fabricated lattice column to 
ensure the contact area of up and down with the pressure levels without gap, thus 
ensuring lattice column specimens for axial compression, the loading speed of 1 
mm/min, until the specimen damage, read the ultimate compressive strength. 

 
3. Experimental results and analysis 

 

      
 

Table 2. Experimental data of lattice column axial compression 
 

Column 
numbering 

Displacement 
(mm) 

Ultimate bearing 
capacity (KN) 

Area 
(mm²)

Compressive 
strength 
(MPa) 

A 

1 1.23 5.4863 170 32.3 
2 0.78 6.3651 170 37.4 
3 1.52 5.7668 170 33.9 
4 2.03 6.4861 170 38.2 

B 

1 2.1 3.5214 168 20.96 
2 2.4 4.0549 168 24.14 
3 2.7 6.6559 168 39.62 
4 2.24 3.24 168 19.29 
5 2.34 3.5243 168 20.98 
6 2.87 3.742 168 16.32 
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After the axial compression test, it is found that the compressive strength of the 
lattice column is about 35Mpa, and the failure mode is buckling failure. The edge 
flanges and webs are more likely to detach, the local buckling of edge flanges and webs. 
The reason may be due to the bonding position is too weak, resulting in compression 
bonding defect. At the same time that considering the stability of the lattice column 
with high compressive strength, without considering the stability of the lattice column 
of low bearing capacity, the ultimate bearing capacity of the columns in the size 
controlled by section two spindle stability coefficient smaller. 
 

4. Numerical analysis 
 
ANSYS software is a large commercial finite element software based on finite element 
method. The basic idea of finite element method is to separate the continuous solution 
domain into a set of elements, and use the approximate function assumed in each 
element to represent the unknown field function. The static analysis function of ANSYS 
structure is used to solve the displacement s, stress   and force N caused by the 
external load. Firstly, using the ANSYS processing module for solid modeling and 
meshing according to the size data of lattice column, as shown in Figure 4-1 and 4-2; 
and then structure static analysis was conducted to obtain the displacement caused by 
external loads, the calculation results are shown by color contour, as shown in Figure 
4-3; Finally, the structural eigenvalue buckling analysis was completed and the 
buckling mode is shown in figure 4.4.Elastic modulus is 1e+10, Poisson's ratio is 0.3. 
 

   
 

Fig.4.1 experimental mode                           Fig.4.2 mesh generation 
 



Volume 4 Issue 5 2017 

573 

    
 
Fig. 4.3 static deformation diagram of structure    Fig 4.4 eigenvalue buckling analysis modal 

 
Table 3. The numerical analysis results VS the test results 

 

Column 
numbering 

Displacement 
S/mm 

Ultimate 
bearing 
capacity 

KN 

ANSYS 

Displacement
S/mm 

Eigenvalue buckling 
analysis 

Without 
stiffeners 

Ribbed 
stiffeners 

A 

1 1.23 5.4856 0.0408 11.5289 11.9092 
2 0.78 6.3651 0.790 13.1350 14.2776 
3 1.52 5.7668 0.827 10.0579 11.0405 
4 2.03 6.4861 0.867 11.7483 13.0027 

B 

1 2.1 3.5214 0.415 10.4078 14.7209 
2 2.4 4.0549 0.552 11.1798 15.7071 
3 2.7 6.6559 0.793 13.6293 16.8476 
4 2.24 3.24 0.476 8.1003 13.2156 
5 2.34 3.5243 0.523 9.3154 13.4804 
6 2.87 3.7420 0.550 9.8994 14.0569 

 
Sort out the data from the table, as shown in Figure 4-5, 4-6. 
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Figure 4-5 Group A 
 

 
 

Figure 4-6 Group B 
 

It is obvious that the axial compression test values of latticed columns are lower than 
those of finite element values. The experimental results and the finite element values 
both show that the ultimate bearing capacity of lattice column decreases with the 
increase of height and increases with the increase of limb spacing within a certain 
range; The ultimate bearing capacity of lattice column with stiffeners is higher than 
that of lattice column without stiffeners; In stable lattice column, the bearing capacity 
slightly increases duo to the stiffeners; On the contrary, the set of stiffening rib for 
lattice column, don’t consider the stability, largely increases the ultimate bearing 
capacity of the structure; Under axial force, the buckling mode of lattice column 
without stiffeners is observed in the eigenvalue buckling analysis of ANSYS. It is found 
that the overall instability of the lattice column occurs before the failure of the strength, 
leading to a significant reduction in ultimate bearing capacity; The stiffening rib not 
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only enhances the overall stability of the lattice column, but also enhances the local 
stability of the lattice column. 
 

5. Conclusion 
 
The axial compression experiment of lattice column made by bamboo paper shows that: 
lattice column is prone to local buckling, and generally because of the rupture at the 
edge bond. In a certain range, the ultimate bearing capacity of lattice column 
decreases with the increase of height or limb spacing. The lattice column considering 
the quality of stability have a relatively higher compressive strength, but the bearing 
capacity of lattice column non-consideration of the quality of stability is lower. In the 
process of making specimens, the process requirements are relatively high. 

The finite element analysis shows that the bearing capacity slightly increases with 
the setting of stiffeners in the lattice column considering the quality of stability; On the 
contrary, the setting of stiffeners in the lattice column without considering the quality 
of stability of the structure greatly increases the ultimate bearing capacity of the 
structure, and verifies that the ultimate bearing capacity of the axial compression 
members is controlled by the smaller stability coefficient of the cross sections of two 
principal axis. The stiffening rib not only enhances the overall stability of the lattice 
column, but also enhances the local stability. 
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