ELECTRONIC COLLECTED MATERIALS OF IX JUNIOR RESEARCHERS’ CONFERENCE 2017
Architecture and Civil Engineering

UDC 691.32

DETERMINATION OF THE ISSUE STRENGTH CHARACTERISTICS
OF CONCRETE STRUCTURES IN SURVEY RECONSTRUCTED BUILDINGS

TAISIYA ERMOLAEVA, KSENIYA KOSTYURINA, ALEXANDER KOLTUNOV
Polotsk State University, Belarus

At the moment the reconstruction is one of therjyiareas in the construction. With reconstruction
manage to solve many issues that arise in theastalte and land shortage. Occasionally, to obtaarequired
area, there is need for new construction. Suffiacduring the reconstruction to add floor or make aatdition.
Reconstruction is also necessary if, without chagghe appearance of the building, we have to cetajl
change the interior layout. There are other methdisicrease the usable area, connected with retcoctson.

An important step in the reconstruction of buildirand structures is to determine the strength ctera
istics of reinforcement and concrete in structufidss step is an integral part in surveys of b and struc-
tures, the reconstruction of residential building/sanging the industrial facility functionality. Blation of the
bearing capacity of reinforced concrete structimebe survey of buildings and structures to deteenthe pos-
sibility of future use of the structure, its reliéy and durability.

The basic method of determining the strength ofdtwecrete is a test of samples (cores, cylinders) i
compression. However, the reliability of such téstmfluenced by many factors. These factors idelthe dif-
ference in size cores respect diameter to lengiipke humidity, and the factors associated withsdwapling
portion, a design change relating to the preparaditd laying of concrete technology and storagealitions at
selected sites. Standard methods do not allowtermée the strength of the concrete in constracsites or, as
in the survey of buildings and structures of thesthods in specific structures and does not apply.

Consequently, although the strength of the cubeaandpted as the benchmark of strength, it cambe c
sidered as a conditional response. To assessrégtt of existing designs must take into accoysrating
conditions data structures, their shape and diroassi

Since the beginning of the 90s of the twentiethtwsnis an active development and production of-non
destructive testing instruments. With the passddene there are more and more sophisticated instnis with
electronics and microprocessor technology, devetppind increasing their functionalities. Howevanrinlg the
determination of concrete strength using nondetrriinspection techniques must be borne in mirad #il of
these methods are indirect. Compliance with the results of non-destructive methods of controlueal of
strength of samples tested by conventional meti®dshieved by the selection of calibration curuader cer-
tain test conditions. It should also be noted thatindirect parameters of non-destructive testiveghods to
varying degrees affected by changes in the physiodl mechanical properties of a controlled concrékeis
estimation of strength nondestructive methods dépent only on the strength of the concrete, ad ah other
factors: the modulus of elasticity of the structurancrete inhomogeneity category concrete surfaeeent
type cement composition, type of filler, hardenaumditions, age of the concrete, humidity and tmase tem-
perature, carbonation of the surface layer of catecand a number of other less significant factors.

Also on the accuracy of the figures obtained by-destructive methods of control, impact test method
There are several non-destructive methods of ctmsteength:

- the method of separation with shear fracture;

— ultrasonic method;

- shock pulse method;

- the method of elastic rebound;

- plastic deformation method.

At the present time the territory of RepublicBelthere are standards for the individual test ndsho
GOST 17624-2012 and GOST 22690-88.

Non-destructive testing of concrete strength isdpoed, as a rule, high-performance devices aftabes
lishing correlation of indirect characteristics gltadependencies) to the actual strength of thectasrete. For
these purposes, percussion instruments, basedeanethods of shock pulse (rebound, plastic defoompand
ultrasonic meters time (speed) of ultrasonic vibret in the concrete.

Each of the non-destructive testing methods headitsintages and disadvantages. The use of a particu
method is primarily determined by the required degof accuracy readings, the technological capisilof the
application of one of the methods, material costs.

The only non-invasive method of monitoring resisgrfor which there are calibration according te th
regulations, is the method of separation with slreature. This method has a high accuracy in caisga with
other methods of nondestructive testing, howevehauld be noted a high volume of work during tiet. Also
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disadvantage of this method can be consideredaadity to use this technique inhigh-density reircfament and
thin-walled constructions. In such cases, apphbcatf the method allowed separation steel disés,niethod is
also characterized by high accuracy and considereé less time consuming in comparison with th¢hoe of
separation with shear fracture. Disadvantagesefibthod is the necessity for bonding discs 3—2#shprior
to the test (depending on the adhesive used).

Shearing edges method is mainly used to controlinkar elements (piles, columns, beams, girders, |
tels). Unlike the separation methods and separatitin shear fracture, it does not require prepayateork.
However, when the protective layer is less thanm®® and a damage protective layer the concrete meatan
not be used.

The most common method of controlling the strer@fticoncrete is a shock pulse method. Instruments
that use this method are characterized by low weigd compact design, and finding a concrete stheofja
shock pulse method is a fairly simple procedureadtieement results are provided in units of measeméiof
compressive strength. It should be noted that pipdiGation of this method can determine the clasthe con-
crete, measure the strength at different angléiseteurface of the concrete, moving the accumulasdits to a
computer.The classic model for testing devices @tiog to this method is sclerometer Schmidt andnhésy
counterparts. Rebound method, as well as plastarmiation methods based on the measurement ofutffiece
hardness of the concrete. Rebound method is bodréween the practice of determining the hardnesmefal
structures. For concrete testing devices are usbih are called sclerometry and are spring bresakéth
spherical stamps.

Plastic deformation method is based on measuriagitte of the print, which remained on the concrete
surface after the stress of her steel ball. Methatdated, but used so far due to the low cost ®@feiuipment.
More commonly used for such tests Kashkarova hamifitex operating principle is simple. The hammanis
serted a metal rod known strength, and then thizelewakes a blow to the concrete surface. With mgcale
measure the size of prints left on the concretéasarand the rod. Concrete strength is determireed the ratio
of print sizes (rod strength is known). Instrumemdsd for the test method of plastic deformatiasedl on the
indentation of the die in the concrete surfaceufhoimpact or static pressure given force. Dedpiterelative
ease and low cost of the application of this teghaiis limited to the degree of accuracy of thaiealis very
high accuracy using this method of nondestructdating of concrete strength, which suggests adéckliabil-
ity of the results, and, as a consequence, inglditise this technique for critical buildings atcuctures.

The ultrasonic method is based on recording thedspé the ultrasonic waves. By testing techniqué em
ultrasound through ensounding (sensors have differegles with the test sample) and the surfaceusming
(when sensors are located on one side). Soundmeggh ultrasonic method makes it possible, in @sttto
other methods of nondestructive testing of strendtinability check not only in the surface layefsconcrete,
but also the structural strength of the concre@gybblitrasonic devices are used not only to testdinength of
the concrete, but also for inspection, quality carmf concrete, the depth measurement.

The ultrasonic method makes it possible to caryroass testing of products of any shape repeatedly
conduct continuous monitoring of increase or desaa strength. The disadvantage of this methedra dur-
ing the transition from acoustic performance to tbsistance. Also, ultrasonic devices can not feel disr the
quality control of high strength concrete, thosgenontrolled strengths limited to 10 ... 40 MPa.

Control strength shock and ultrasonic methods edrout in the surface layers of concrete (except
through ultrasonic sounding), and therefore théesth the surface layer has a significant effecttuan control
results.When exposed to concrete aggressive emv@nts (chemical, thermal or atmospheric) it is Beagy to
identify the thickness of the surface layer witmadified structure. Also effect on the readings &agerience
performing the tests, we can not eliminate the hufaator in assessing the reliability of the valobsined.

However, it should be noted that the strength eicoete is not the only factor affecting the strénamd
durability of the entire construction. Concrete whdoe regarded as a material with oscillating abtaristics at
random. To achieve the same concrete class magdae many different variations of the compositiohshe
concrete mix. Thus having a structure the samereteclass may vary in their structure.This inveltiee use
of various technological approaches and materiahse. It includes the use of various grades ofesgndiffer-
ent contents of mineral additives in cement, venet brands of concrete on workability, water-cetrratio,
which changes are associated with different agtitcement, as well as with various modifiers thain factors
affecting the concrete structure of the stone.Ththin the same strength of available designs wlifferent
structures, increased water cement ratio incredmeporosity and therefore the permeability, white use of
modifying agents allows to obtain concrete predeteed plasticity mixture with decreasing amountwaiter
used, which leads to a denser structure of conbietks. With regard to the technological aspetisthods are
important concrete mix compaction and curing coods.

Based on the above it is a question from which petecparameters is a start in determining the gthen
reliability and durability of the entire structurBtructural features of the concrete can be talkea hasis for
clarifying this issue. The heterogeneity of theisture and properties requires the use of a canargtessment
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of probabilistic and statistical methods, and stica¢ taken into account in the design and organizaif pro-
duction of concrete and reinforced concrete strestit is necessary to pay attention to the infb@eaf non-
homogeneous concrete structure on indirect indisath more detailed study of the question of chogdhe
most appropriate methods of control, as well assthdy of the need to treat the surface of thedesigns just
before the tests.
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