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EXPERIMENTAL RESEARCH OF RC BEAMS,
STRENTHENED BY BONDED AND WELDED STYEEL PLATE

The article deals with the question of experimental research of reinforced con-
crete heams strengthened in the tensile zone by bonded and welded steel plate,

Repairing of reinforced concrete elements is required is reguived afier w damage,
Strengthening such building elements is a method to increase their bearing capucity.

Depending on the desired load resistowe of the structural element, types of the elemenis
and their conmections, members cunbe yepoited or strergthened by differest methocds.

So, for repair of reinforced concreie struchral elements the advice and ade-
guate method of strengthening of engineers is reqrired,
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fareduction

Mudem development of the of civil and Industrial engineering infrastnucture is closely con-
nected with the rehabilitation, reconstruction, technical upgrading, and improvement of labor and
living conditions at active enterprises in housing, administrating, and residential buildings.

The necessity of strengthening or renewal of building structures appears not
only during the reconstruction or technical upgrading but also as a result of premature
corrosion or mechanical deterioration. Loss of serviceableness can appear in the re-
sult of the complications or unforesesn by the project changes in the production tech-
nology, different damages, defects, ete. This question provokes the high interest to
the problem of smngthmmv and reconstruction of the existing building structares.

Different types of strengthening materials are available in the market.

Examples of these are {errocement, sprayed concrete, steel plate and fibre rein-
forced pelyiner (FRP) Liminate, Genetally the use of steel plate and FRP arc pre-
fecred in this field due to their advantages “such as easy construction work, minimum
change in the overall size of the structure afler plate bonding and less disruption to
traffic while strengthening is being carried out. With the development of structurally
effective adhesives now a day, these has been a marked increases in strengthening us-
ing sieel plates and FRP laminates {1-3],
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Literature Review

A lot of domestic scientists such as M.S. Zolotov, LM. Shutenke, 0.0. Gvoz-
dev, V.Y, Dushin, Y Iy, Kuznetsov [4] are devoled their scientific work to the prob-
lemm of adhesive-bonded joint in construction, Their scientific researching are dedi-
cated 1o investigation of bearing capacity of adhesive-bonded joint subjected to ton-
sion‘compression, creep and shear, using acryl-based adhesives.

The seientific researches of strengthening of reinforced concrete elements were
performed by such scientists as AL Barashikov, S.V. Bondarenko, B.A. Bolrchuk,
L.V. Afanasieva, O.B. Golyshey, L.A. Murashko, and others {5].

Research significance and objectives

In the given article there are considered the next probleny:

-to propose the experimental methodology of investigation of increasing the
bearing capacity of reloforced concrete beams by ¢poxy-bonded and welded steel
plate in a tensile zone;

- to rescarch the mfluence of adhesive member on the bearing capacity and de-
formability of the struclural clement:

-t compare the results of bearing capacity of beams strengthened by different
methods and materials;

Background

To determine the bearing capacity of the reinforced concrete beams stresgthened
by epoxy-bonded and welded steel in the tensile zone; as well as tts influence the
strength and deformability, there were designed and manufactured the following
specimens:

- Steel composite elements (beams), using different concrete mintures of differ-
ent conerete grade (M350 and M400):

- Standard concrete prisms 100x100x400mm and cubes 100x100x100mm for de-
termination of concrete strength and deformability.

According to the way of the external Joad application, specimens of cach type-are
divided into serfes in accordance to the aecepted geometrical characteristics of experi-
mental specimens. The specimens of each series are differed one from another by the
availabitity and type of the adhesive-bonded and welded joint. Therefore, the basic fac-
tors are: the geometrical characteristics of structure, congrete grade, and adhesive-
bonded or welded joint. So, all these distinctions can influence the adhesive joint's bear-
ing capacity value, as well as the strength and deformability of experimental specimens
(beams). Total number of specimens, except of prisms and cubes, is 13 pes.

Experimental specimens are represented in a form of reinforced conerete elements
{beams), which are strengthened with bonded-and welded stee] plate in the tensile zone.

All the specimens are filled up with concrete mixtire with conerete grade M330
and M400, Experimental specimens are represented in 2 form of siee! composite

_beams RCB-1, RCB-2, SRB-1, SRB-2. Geometrical charactenistics of beains are
shown on pic.1
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Pic.1 Specimens of strengthened beams.

Experimental investigations on determination of bearing capacity of sirength-
ened beams are to be cartied out in accordance to the proposed scheme on pic.2,

Expesimental inves
ing capmaty of
Eenpshened beams

:
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Cimevate 52 bt RCB-2-1 & RCB-2-2 Comurgle 42 ROB-2-7 & RECB-2-3

Pic.2 Scheme.of carrying out of experimental research of RCB and SRB.

The specimens wege mannfactured on Industrial<Construction Group «Kovalskay.

During experimental investigations procedure it is planined 1o study the dependence
of bearing capacity of adhesive-bonded and welded joint from availability and type of the
adhesive, as well as its influence the strength and deformability of expedimental steel rein-
forced concrete bearns and the bearing capacity of strengthened beams.

Characteristics of concrete mixture, as strength and deformability of experimental
beams, are defined on the resull of esting the control cubical and prism specimens. The
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spechmens for the sesting are manufactured by series of 12 pes in cach (6 prisms, and 6
cubes) where 3 cabes and 3 prisms are made from concrete grade 330 and 400.

Specimens are manufactured from one premix of concrete, used during forma-
tion of SRB. which have been hardencd under the same conditions as heains,

There were used two types of adhesives: epoxy-based adhesive (Sikadur 30),
and acryl-based one as ASS-T,

Sikadur 30, SBA i a unigue high-modulus 2- component, moisture-tolerant, solvent-
free, epoxy resio systemn available in three application temperature ranges. A unigue high-
modidus, structural adhesive for bonding hardened concrete for segmental bridge constrie-
tion. The mixed material has the consistency of paste and is a conerete gray color.

Sikachar 30 is used for structural bonding of posi-tensioned precast concrete bridge
segmens, sealing jolnts between concrete segments, for use in segment-by-segment erec-
tion.and supplied in three temperature grades o meet project requirernents. [6].

Another adhesive under usage during structure strengthening is the acrvlic plas-
tics ASS-T. ASS-T is a high-molecular mixture, which is based on suspension poly-
mer of methylmethacrylate,

During the experimentation there were used the next measuriog instruments:
strain gavges, monometers for loading value control, and linear variable differential
transducers, which record deflections and deformations of the structures,

Conclusions

The experimental research presenied in the article i an attempt to rationalize the
data available in the literatore focusing on the characterization of existing methods of
reinforced conorete beams strengthening,

There were propased the experimental research of reinforced concrete beams strength-
ened in the tensile zone by bonded and welded steel plate and research the influence of ad-
hesive metber on the bearing capagity and deformability of the struchural element.

The given methodology of experimental researches and measurement instrurrients al-
low us to receive the necessary experimental data for determination the stength and de-
formability of strempthened stee] reinforced concrete beams systemns with the prescribed ac-
garacy, as well as the study the form of Fracture of specitmens under nvestigation.
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