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INFLUENCE OF ADHESIVE-BONDED JOINT ON DEFLECTION OF
COMPOSITE STEEL AND CONCRETE BEAMS WITH
STRENGTHENING BY EXTERNAL STEEL REINFORCEMENT

Abstract. This paper presents experimental and theoretical research for calculating of
composite steel and concrete beams deflection strengthened bonded steel plates. The use of
epoxy-bonded plates to strengthen existing or damaged reinforced or composite steel beams
concrete beams has been extensively researched. It has been proven to be a useful and
reliable method of increasing the ultimate flexural capacity of both damaged and undamaged
members. The actual deflection behavior in beams is probabilistic in nature and requires
statistical methods for a rational analysis.
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[MonTaschkuit HatioHaTBHIIT TeXHITHMI yHiBepeuTeT iMeHi FOpis Kouzapatioka

BILIUB KJEHOBOI'O 3’€/IHAHHS HA IE®@OPMATHUBHICTb
CTAJIE3AJII3OBETOHHUX BAJIOK MIJICUJIEHUX 30BHIIIHIM
CTAJIEBUM APMYBAHHSAM

Anomayin. YV cmammi HageoeHo eKcnepumMenmaibHi i meopemuyHi OOCAIONCEeHHA ONA
PO3paxynky npozumie cmanesanizobemonnux 6anox NIOCUNEHUX NPUKNCEHUMU CMATeGUMU
aucmamu.  ILlupoko 0ocnioxceno 3acmocy6anis  NPUKIecHux  niacmun oA niocuneHns
iCHYIOUUX YU NOWKOOJICEHUX Cmaie3anizobemonnux 6anok. Byro doeedeno Ooyinbicms i
Haoitinicmby  HaGeOeHo20 Memody NiOBUWEHHS MAKCUMATbHOL oehopmamusHocmi  AK
NOWKOONCenUx, mak i Heywxooxcenux enemenmis. Jliicna nosedinka npocunie 6anok €
iMOGIpHICHOIO 3a C60EI0 NPUPOOOIO | nompebye cmamucmuynux Memooié 01 payionanbHozo
ananisy.

Knrouosi ciosa: cmanesanizobemonna 6anka, xietioge 3’ €OHaHNA, HeCyua 30amHicme,
NPOcUH, 306HIUHE CMANEBE APMYBAHHA.

Any renovation or reconstruction of building, as a rule, is accompanied by changing of
loadings on building structures, and the amendment of theirs primary design schemes.

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.

The development of adhesives based on synthetic epoxy resins has created new
possibilities in the structural strengthening field [5]. An attractive new alternative of structural
repair is one which consists of bonding external reinforcement to the critical members by
means of an epoxy adhesive. This technique requires a minimum increase in the member size,
allows a larger contact arca between the joined materials and solves the problem of high local
stresses encountered in the traditional methods using bolting, riveting or welding. The
operation is quick and easy to-execute, economical and keeps the disruption on site to a
minimum
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Predominantly during the reconstruction process, the strengthening of an element is
performed via building-up of cross-section of a structural element. Qualitative adhesion of a
structure under strengthening and strengthening material (adhesive) as well as providing of
their efficient interaction is an important problem [8-9, 10].

Because of the presence of points of stress singularities at the two ends of the
adhesive/concrete interface and the concrete/plate interface, a fracture mechanics approach is
more appropriate to predict crack propagation. The above mentioned information argues that
the given problem is quite actual and of both practical and theoretical importance [1-4,6-7].

To determine the bearing capacity of the adhesive-bonded joint “steel-adhesive-steel”
with-in the steel r/c structures, as well as its influence the strength and deformability, there
were designed and manufactured the following specimens: steel r/c elements (beams), using
different concrete mix-tures of different strength class; standard concrete prisms
100x100x400mm and cubes 100x100x100mm for determination of concrete strength and de-
formability.

The specimens of each series, in their turn, are differ one from another by the
availability and type of the adhesive-bonded joint. The basic factors are: the geometrical
characteristics of structure, concrete strength class, and availability of adhesive-bonded joint.
Experimental specimens are represented in a form of steel r/c elements (beams), which are
strengthened with glued steel plate in the tensile region: shaped tube 200x100x4. GOST
12336-66; channel 20. GOST 8240-89 filled up with concrete.

All the specimens are filled up with concrete mixture of class C20/25 and C25/30.
Experimental specimens are represented in a form of steel r/c beams BC-1, BC-2, BSC-1,
BSC-2. The load applied to the mid-point of the reaction beam is divided symmetrically into
two concentrated loads and applied to the specimens. The ratio of the shear span length (800
mm) to the effective depth of the beam (200 mm) and is the same for all specimens.

All the beams are designed to fail in shear even after strengthening with steel plates.
The ratio of shear span to effective depth is kept constant throughout the testing of all the
beams. The load-deflection behaviour and ultimate load capacity for shear is observed
through-out the testing to failure of beams.

The load-deflection curve of all the beams is shown in Figure 1. It is considered that the
deflection of beams increased from the original beam BC-1.
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Figure 1 — The load-deflection curve of all the beams

However the beams with added plates show more ductility so that the ductility is
observed to decrease as the reinforcement ratio increased.

Conclusion.The effectiveness of reinforcement of composite steel beams with steel
plates in tensile zone is depended on the type of joint and steel plate thickness. From the
obtained results it can be concluded that load-bearing capacity of beams, strengthened with
steel plate is increased on 20% comparing with original beam.
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