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Abstract. The article covers the details and results of the test conducted on increasing the strength of the compound,
studying the deformability, due to the expansion of the attachment surface in the joints of wood elements.

INTRODUCTION

Having studied the joints of wooden structural elements with high technological properties in developed countries
of the world, including Russia, Germany, Finland, Kazakhstan, Kyrgyzstan and other countries, and relying on their
experience, the Republic of Uzbekistan is also in great demand for the creation of new types of joints of wooden
structural elements, recommendations for making changes to regulatory legal acts in the field of construction.
Conducting scientific research aimed at developing special instructions and standards for the development of the
wooden structural industry, increasing the production volumes of new environmentally friendly building materials,
products and structures is considered an urgent task [6].
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Figure 1. Connections of wooden structural elements: a) current connection of type T-1,
b) improved connection of type T-2, ¢) improved connections of type T-3
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The joints of wooden structures were made to a certain extent, and the structural elements were prepared so that
they could be assembled and disassembled using screws. For experimental testing, the cross-sections of wooden
structural elements were taken in the size of 50x150x800 mm. The fastening of wooden elements was carried out on
horizontally arranged rafters, and the reinforcement of structural elements relative to wood fibers was ensured in this
way [7].

Experimental tests were carried out in three series, with the elements of wooden structures connected on a screw
basis in accordance with interstate GOST 58959-2020. We have adopted pine wood of the II grade, which has all the
characteristics and high load-bearing capacity, and have conducted our final experimental work on the joints of
wooden structural elements [2]. The types of wooden structural joints that we recommend and use are shown in Figure
1.

EXPERIMENTAL RESEARCH

We carried out tensile testing of joints of wooden structural elements, which is included in the state register of the
Russian Federation - No. H1000.0322.9, manufactured in accordance with TU 26.51.62-001-40843429-2020. We
carried out the tests using the Alfa Test H1000 hydraulic universal testing machine. The main task of the hydraulic
universal testing machine is to determine the standard value of the force when conducting physical and mechanical
testing of samples made of various materials [1]. The two-column force module is equipped with an automated
measurement and control system, which allows you to conduct testing in accordance with the mode set by the computer
using a special software program in accordance with GOST "LabX-V9.0". The Alfa Test H1000 hydraulic universal
testing machine is shown in Figure 2.

2) - b)
Figure 2. Alfa Test H1000 hydraulic universal testing machine; a) working section of the testing machine;
b) general view of the testing machine.

When testing the joints of the main load-bearing wooden structural elements, the existing joint web T-1 and the
improved joint webs T-2 and T-3 were tested up to the failure point.

Within the framework of the research, 3 joint webs were tested, and 10 studies were conducted in each series. The
results of the experimental studies were obtained and presented in the form of graphs and tables [3].

The general appearance of the joints during the tensile test is shown in Figure 2.



Figure 3. General view during experimental tests: a) current compound T-1,
b) improved compounds T-2 and T-3, c) description of the failure

RESEARCH RESULTS

To determine the conditions of deformation of the joints of the elements of the wooden structure, experimental test
work was carried out and loads were loaded.
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Figure 4. Graph of the relationship between load (kN) and elongation deformation (mm)
of T-1, T-2 and T-3 type joints

When the load was placed, the joints of the elements of the wooden structure were held until they were broken,
then bending indicators were taken and moved to the next stage of loading. When testing the joints of the main load-



bearing wooden structural elements, the compound mesh T-1 improved with the current compound mesh T-2 and T-
3s were carried out up to the choking circuit [4].

As part of the studies, 3 compound nets were tested and 10 studies were carried out in each series. The results of
experimental studies are presented in the form of graphs and tables [5]. An overview of the joints in test time for
bending is shown in Figure 3. The results of the tests performed are reflected in Figures 4.

The results of experimental tests of tensile strength limits in stress-strain conditions of joints of wooden
structural elements are presented in Table 1:

Table 1. Results of the bending strength limit of joints of wooden structural elements

Series example Breaking load in tension, kN Limit deformation during
stretching, mm
1 2 3 4
1 62.3 14
T-1 2 60.9 13.6
3 58 12.4
1 72.2 11.3
T-2 2 68.4 10.8
3 66 10.2
1 81.7 10.5
T-3 2 80 9.9
3 77.6 9.6
CONCLUSIONS

1. Experimental studies on the absorption of screws from a wood array in samples made it possible to determine
the dependence of the voltage corresponding to the strength limit on the absorption of a screw from a monolithic wood
array on the following factors: screw length, screw diameter and the angle of deviation of the force from the direction
of movement of the.

2. Comparing experimental research studies on the tensile strength of wooden structural element joints, it was
found that the strength of the T-2 joint type is 15.8% higher than the T-1 joint, which is considered to be the
practical joint, and the T-3 joint type is 13.3% higher than the T-2 joint.
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