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Abstract

Reinforcement is a method of strengthening a material and increasing its load-
bearing properties with another building material, which has higher strength
indicators relative to the base material [3]. This method is used in the manufacture
of reinforced concrete and stone structures. The purpose of reinforcement is to
increase the load-bearing capacity of the structure and reduce the likelihood of
cracks caused by temperature changes. For this purpose, materials with increased
strength characteristics, such as steel, are used. It is important to understand what
reinforcement is in order to correctly apply it in construction and ensure the
reliability of structures [2].

Keywords: construction, reinforcement, welding, coupling, overlapping
reinforcement connection, connection with couplings.

Introduction

Reinforcement is one of the most important and critical stages of monolithic
construction. All norms, tolerances and rules for reinforcement, as well as types
of reinforcement connections are prescribed in the relevant SNiPs and GOSTS.
And only strict adherence to these norms and rules can maximize the safety of
the further operation of such structures and facilities [1].
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Types of reinforcement connections for concrete

1. Types of connection of metal reinforcement. Today, there are four main
types of reinforcement connections: overlapping reinforcement, welded
reinforcement, threaded reinforcement and crimped reinforcement. In turn, each
of these methods can also be divided into various subtypes and methods, but we
will consider the most common types of connection of building reinforcement

[1].

2. Overlapping reinforcement connection without welding. Compared to the
others, this is the most unreliable reinforcement connection. To join metal
reinforcement with an overlap, various tools or devices with curved ends and
knitting wire are used [1]. There are three options for linking reinforcement:

* Bonding with straight ends of a periodic profile;

* Bundle with straight ends of the transverse profile;

* Bundle with bend details at the ends.

Advantages of overlapping reinforcement:

* The only advantage that can be highlighted is the relative simplicity of this
method [4].

Disadvantages of overlapping reinforcement:

* Connection speed;

 Overconsumption of reinforcement for concrete;

» Connection cost;
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Overlappmg reinforcement connection for concrete

3. Welding connection of reinforcement. The welded connection of
reinforcement is one of the most durable and therefore widespread today [1]. As
in the previous connection, several methods of welding reinforcement are also
used here:

» Welding by semi-automatic method,

* Electric arc manual welding of reinforcement;

» Contact automatic welding of reinforcement.

At the same time, the reinforcement is also welded using different methods:

* Overlap welding is used in manual arc welding;

» Joining of reinforcement using a semi-automatic welding method,

* Tee method when using an automatic reinforcement welding line.

The advantages of welding reinforcement include:

* Relative strength and reliability of the connection [5]

The main disadvantages of welding reinforcement:

» Use of reinforcement only of certain brands (not all reinforcement can be
welded) [6];

* Personnel licensing;

* Need for support staff

» Connection cost;

« Cost of equipment;

* Impossibility of application on certain objects;

* Connection speed.
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Welding connection of reinforcement for concrete
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4. Connecting reinforcement with crimp couplings. The principle of this
method is that specially made bushings with a larger diameter than the
reinforcement being connected are taken, then the bushing is put on the
reinforcement and crimped with a special press for crimping the reinforcement,
resulting in a fairly equal-strength connection [1]. Today this is one of the most
common methods of connecting reinforcement.

The advantages of connecting reinforcement with crimp couplings include:

* Relative connection speed;

* Relative equal strength of the connection (subject to all conditions of joining by
this method);

Disadvantages of crimp connection of reinforcement:

* Heavy hydraulic equipment (press);

* Need for support staff;

* Quality control of compression of each joint;

» Cost of equipment

The speed of making one joint is at least 2 times less than when using threaded
couplings with parallel threads and at least 3 times less than when using couplings
with conical (conical) threads. It is worth noting the inconvenience plus the slow
speed of installation in columns. If the distance between the reinforcement in the
columns is less than 100 mm, then installation with a press becomes impossible.
And in general, this type of joining of reinforcement cannot be called equally
high-quality and safe, despite the different conditions and factors of using
crimping equipment.

Connecting reinforcement for concrete with crimp couplings

5. Connecting reinforcement with threaded couplings with conical threads.
Connecting reinforcement with couplings with conical threads is one of the most
modern and durable connections. This connection can be used in almost all types
of modern monolithic construction.

1. Tapered thread reinforcement couplings are suitable for connecting rods with
a diameter of 12 to 58 mm.
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The process looks like this:

First, using a special thread-cutting machine, a conical thread is cut on the
reinforcement rod. Next, using pre-purchased couplings with conical threads, the
reinforcing bars are twisted with a special torque wrench.

2. Advantages of connecting reinforcement with couplings with tapered threads:
* Connection speed;

* Material saving;

* Guaranteed connection strength;

* No personnel licensing required;

» Suitable for all types of fittings.

Disadvantages of connecting reinforcement with couplings with tapered threads:
» Cost of a thread-cutting machine (the solution is to rent a thread-cutting
machine);

* Cost of consumables (cutters);

* Tightening quality control;

* Cost of coupling.
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Connecting concrete reinforcement with threaded couplings with tapered threads

6. Connecting reinforcement with threaded couplings with cylindrical
threads. Like couplings with tapered threads, cylindrical couplings belong to the
advanced technologies of monolithic construction. They are used in the
construction of multi-storey residential and non-residential buildings, nuclear
power plants, hydroelectric power stations, bridges, and even taking into account
complex seismological indicators.

Couplings with cylindrical threads can also be used when connecting
reinforcement with a diameter of 12 to 58 mm.

The process looks like this:

In the same way as for connecting couplings with tapered threads, first a
cylindrical thread is rolled onto the reinforcement rod using a special thread
rolling machine. Next, using pre-purchased couplings with cylindrical threads,
the reinforcing bars are twisted with a special torque wrench.

HTTPS://IT. ACADEMIASCIENCE.ORG
55



INNOVATIVE TECHNOLOGICA

METHODICAL RESEARCH JOURNAL
ISSN: 2776-0987 Volume 5, Issue 3, March - 2024

Advantages of connecting reinforcement with couplings with cylindrical threads:
* Connection speed;

* Material saving;

* Guaranteed connection strength;

* No personnel licensing required;

* Suitable for all types of fittings.

Disadvantages of connecting reinforcement with couplings with cylindrical
threads:

* Cost of a thread rolling machine (the solution is to rent a thread rolling machine);
* Cost of consumables (rollers for thread rolling);

* Tightening quality control.

~ANTTT [0

Connecting concrete reinforcement with threaded couplings with cylindrical
threads

Couplings for connecting building reinforcement. Couplings are the most
modern way of connecting reinforcement in construction. Couplings are used in
the USA, Europe, China, Japan, and Russia. They are used in the construction of
public and residential buildings, structures and structures. They allow you to
connect any types of reinforcement, including heat-strengthened (Al, Alll,
A500t, A500s, A800, etc.). The assembly time of a threaded coupling connection
of fittings is up to 10 times faster than welding. Mechanical coupling connection
of reinforcement is up to 2 times cheaper than welding. This method is
recommended for construction in seismic zones.

Conclusion
The use of threaded couplings for connecting reinforcement made it possible to
significantly reduce the time of construction of objects, reduce the consumption
of reinforcement by up to 25%, and due to the strength of the connection, reduce
the load on the foundation, thereby ensuring longer service life of the objects
being built.
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