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It is considered one of the most important tremd¢hie field of inspection and quality control ofstixg
structures.The basic methods for determining tlassclof reinforcement in concrete examination ofdings
and structures. The possibility of using portabdgdmess in practice. Attention is paid to methautstfeating
the side surface of reinforcement stem. Experinhetdta showing the unevenness of reinforcemennhgthe
readings across the section depending on the dejtht. Theconclusionsabouttheneedforadditionatigst

Today the development and improvement of methodst@mis for monitoring the technical state of rein-
forced concrete structures of existing buildingd atructures is one of the most important areahenfield of
quality control of materials and products.

A detailed examination of reinforced concrete eletm®f buildings and structures a priority is tdede
mine the parameters of the steel reinforcement.mbst difficult and the most important in the penfiance of
testing calculations is to establish a reinforceimtonging to a particular class, and thus assgiti specific
strength qualities.

There is a fairly large number of methods of cdnprarameters of the strength characteristics of-rei
forcement.However, not all of them allow you toiably and accurately determine the required pararaet
Some methods are hardly applicable because ofittieutties that accompany their use, while othars out-
dated.

The basic method of determining the strength affeecement is considered a test of samples indensi
in accordance with GOST 12004.However, it has aomdjawback: when it must extract using test sample
which necessitates partial structural failure, hadce to its weakening.Sampling the complexityeis/high, as
well as the complexity and carrier recovery elentamability.

Actual and perspective are considered non-destrigtiethods to determine the strength of the steel
through the dependence of the "strength-hardndsis" ethod to date the subject of many researcheand
perimental work.The fundamental relationship faestis reflected in GOST 2276-77 "Metals and alloyse
method of measuring the Brinell portable hardndssngth static action" and GOST 9013-59 "Metalse Th
method of measuring the hardness of Rockwell". pplyathese methods, a large number of portablecdevi
that allow you to determine the hardness of thel $tethe field. The above measuring apparatus implged by
various methods such as:

— the dynamic series TEMPO units (Shore analog measemts) Ultrasound;

— series devices MET-U (Vickers) static;

— Equostat (Rockwell), and others [1].

In the dynamic method is defined indirect charastier- the ratio of the velocity at impact and oebd
of the indenter from the specimen surface. The oredsparameter in the ultrasonic method is thelladon
frequency of the indenter during its introductiomoi the sample at a certain depth under the acfi@nconstant
force.In static indentor hardness measurement rdestawly and continuously pressed into the surfacéhe
test sample with a certain force.

When using these methods is not necessary to es@awples which greatly reduces the volume of work
as compared with the method of reinforcement dsgesting samples of the tensile and bearing dgptx
restore the damaged element.

It should be noted that the use of any of the nestrdctive testing methods requires compliance with
number of requirements to the measurement siteitsusdrface:

— measurement of the minimum area for the use efifmamic method must be at least 10 mm and ul-
trasonic - not less than 5 mm;

—roughness of the surface to be measured with me#hods of hardness measurement (both portable
and fixed devices) must not exceed 0.32 mkm (Ra) [2

To achieve the above requirements, you can perfeitm the help of processing rebar surface abrasive
discs mounted on angle grinders (LBM). To get thsied size and area roughness is recommendedtherfu
refine the surface by appropriate nozzle angledgris.
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Also, do not ignore the fact that the propertied atmucture of the surface layer of steel can tznghd
during their processing. Generally, these changeglae to the influence of two factors: high tenapere and
hardening due to plastic deformation of the surfager of the metal.

The same effect on the hardness readings provigedepth of cut surface, as the cross sectioneofeth
inforcing bar hardness is not uniformly distributetbse to a value above the sample surface, apa@ah with
the other readings.

Thus, the use of portable devices with low peniematlepth of the indenter (static, ultrasonic) gao-
vide measurement results with significant diffeesiérom the truth. Therefore, to expand the scdpeodable
hardness testers on the side of the reinforcingsaecessary to investigate the effect of treatsnen the rein-
forcing steel and choose the optimum slice thicknes

In order to determine the depth of the cut afféet teadings of portable hardness tester basedeon th
Polotsk State University tests were conducted ompses of class S800 diameter 10, 12, 14 mm. It sedected
for the six samples of each diameter.

Constant K5U instrument was used to determine #ndrfess of the metal. Hardness measurements were
performed pre-polished samples on the lateral serfa identify the hardness depending on the dizkeocut,
the samples were made thin sections of differepthte The thickness of the shear layer was adremedt—

1 mm, 2 mm, 3 mm diameter and 10.12 mm 1, 2 mmpB 4hmm for diameter 14.

The averaged values of experimental results arersimTable 1.

Table 1 — Average hardness readings static depgioditthe depth of cut

Classreinforcingsteel S800

Diameteroftheshaft 10 12 14

Slicethickness imm| 2mm| 3mm| 1mn 2mm 3 m4 imm 2nmm  3mm  4Mmm
Results 38,54 445 42,91 29,42 40,58 33,8 44 05 42/69 441,937,75

40,28 41,92 40,28 32,172 38,311 33,3
46,03 | 39,95| 46,03 36,29 446 40,2
4422 | 42,89 44,22 34,76 43,89 36,4
41,5 42,35 41,5 32,01 36,4b 39,5
39,62 40,44 39,62 26,91 37,01 41,2
Theaveragedvalues 41,70 | 42,01| 42,43 31,97 40,14

4341 394 242,738,27
43,04 38/68 241,839,72
427 40(52 $41,940,6
44,19  41]23  3§,339,28
4045 40,54 1841, 38,77
37,46 4297 40,51 3241, 39,07
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Here is a clear reflection of the change in hardiiredices over the cross section of the reinfortiag
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Fig. 1. Schedule changes in the indices of hardrlass S800 of reinforcing bars diameter of 10 mm

From the data presented above it can be conclidedar the selected class scatter S800 duronesel r
ings of samples in the cross section of the reaifigrrod is negligible.In this case, this phenomeisorelated to
the technology of manufacturing of reinforcing b8&00 class. Samples of reinforcing rods for Qualiertifi-
cateNe 0037618 for diameter 10 p 2146 for diameter 12 ardé 1110 for diameter 14 are rental reinforcing

thermo-hardened and comply with STB 1706-2006.Traplys show that the probability of falling hardneak
ues of approximately 10 to 15%.
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However, you must make an additional analysis basedmeter readings on the depth of cut of the rod
surface for of reinforcing bars produced by otleehhologies and to identify whether there is f@nththe opti-
mum depth of cut.
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Fig. 2. Schedule changes in the indices of hardclass S800 of reinforcing bars diameter of 12 mm

Gaussian distribution for the diameter 14 mm
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Fig. 3. Schedule changes in the indices of hardeclass S800 of reinforcing bars diameter of 14 mm

Taking into account the wide variety of differemades of reinforcing bars, which are found during t
examination of existing buildings and structured their diameters, a more detailed study of theeddpnce of
the depth of the sample cut and its diameter odress readings.

Most of the literature indicate dependence "harshstiength steel”, obtained in the study of rojed-
files (channels, I-beams, etc.), used for the candbn elements [3]. Easy to use this dependamties study of
rolled sections is caused by a relatively narromgeaof strength, a small variety of brands and Emyay to
improve thermal. All this can not be said of thimfercing steel of various grades.

For a reliable assessment of the reliability of pheposed method is required to carry out additiexa
periments, obtained by different technological methof reinforcement samples (hot-rolled, heat tedmo-
hardened), in order to identify the hardness diistidon in the cross section of the samples.Whenrélevant
research and development of practical recommentafior the method can be used without samplingthen
surface of the rod directly at the opening portion.
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