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The article describes the preconditions for caltinig the strength of the inclined sections of pressed
beams with a gentle contour reinforcement in thedireg operation with a transverse force. Are préedras-
sumptions and features of calculation of concrétgctures with composite reinforcement. It notee $ipecific-
ity of pre-stressing of curved composite rods.

In construction practice special place is occufiedmed reinforced concrete elements with a corgbur
the work of the longitudinal reinforcement from tlogver zone to the upper zone of the supports.ifitneduc-
tion of such structures with metal pre-stressirigfoecement is appropriate and justified, thatasiged by eco-
nomic and operational efficiency. However, it stibbk noted that there are certain obstacles twitlespread
use of these structures, namely the insufficiemadge about of resistance such elements bendihgtrans-
verse force. Should also pay attention to the flaat existing methods of calculation require claafion [1].
Even less studied is the question, and the abiityse as a bent reinforcement composite, nanibbrdiass and
basalt, which is a promising direction [2]. No saslon the cross-sectional area at the cut bentegits flat
bent-up fiberglass reinforcement. Today, thesesygfereinforcement are the most widespread in trestcuc-
tion of composite materials, as well as some ofrtfest advanced materials, thanks to their advaatager
steel reinforcement [3].

To develop the methodology for calculating thersgth of the support areas of concrete elements with
flat bent-up composite reinforcement consider tkisteng methods for calculating the strength offsgections
with pre-stressed steel reinforcement. The basisdttulating resistance sloping sections of caeceéements
with a flat bent-up of the longitudinal reinforcembdés more rational to use a modified compressield theory
(MCFT) [4], based on models of varying the angled ¢he general deformation method [5]. The advargay
these methods first and foremost due to the fadtttie method of calculation of these models mally fake
into account the stress strain state in a diagenaak, and is the final step in calculating themsgth of sections
under the joint action of all internal and exterfa@ktes. [6] In general, the resistance of the islpgections of
pre-stressed bending element can be written as
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wherec; — average value of the major tensile stressdseirtoncrete, defined by the transformed strainrdiag
as a function of the relative principal tensileasir

z— a pair of shoulder internal forces, definedhesdistance between the resultant force in the cesspd
concrete zone and stretched straight longitudigiafercement;

6 — the angle of diagonal stripes in a predetermgesdion;

Vsq— transverse force caused by an external load;

V, — the vertical component of the lateral force pared bent at an angteto the estimated reinforce-
ment sections within the anchoring zone lengtteteidnined by the following equation:
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wherel, — the distance from the support to the sectioreundnsideration;

lpa — the length of the anchoring zone.

For cross sections outside the anchoring z0ag. = fod,inc

Application of this technique to calculate the sg#h support zones bent elements with composite rei
forcement requires consideration of the charadiesisnd assumptions in the design of such elem@atsula-
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tion of the elements should be performed for a Enflat sections based on strain compatibility epumes. It is
worth noting some of the basic assumptions for bemhents with composite reinforcement:

— hypothesis of plane sections;

— after the formation of cracks in the concretdiiga section extended area is not included inrésés-
tance of the section;

— shear deformations can be ignored due to thd dewadling deformations;

— are used in the calculation of diagrams desgilie relationship of stress and strain of concagie
reinforcement.

Also worth noting is the input of the concept ofmnal state balanced deformations in sections of co
crete elements reinforced composite rods. Thisitionds deemed to have occurred when a secticzdonérete
reinforcement element relative deformation of stigtg a polymer composite reaches its limiting eaftp,)
and simultaneously compression deformation relatiost compressed faces concrete section reachigsitts
ing value ., = 0.0035. Upon the occurrence of such a state of the e@@lement, reinforced composite rein-
forcement, insert decreases suddenly, without #sigle strain, as this type of reinforcement isrigtle material
and has no flow properties (absolutely linearlyodefable material). Thus, the plastic and defornmapicoper-
ties in pre-stressed concrete elements with steklcamposite reinforcement differ from each othémder the
influence of the load pre-stressed concrete beaithssteel reinforcement are deformed elasticalliil uhe be-
ginning of the destruction, and the time of occaceeof fracture strain begin to grow indefinitelydause of the
strength of steel. However, due to the linear defdrility of the composite rods pre-stressed corcetgments
well before the destruction of the deformed eladijc but with an increase in load current, suadnents con-
tinue to deform elastically until failure occurriras a result of the exhaustion of its load-beadapacity or
stretched composite reinforcement or compressecretenzone or at the same time as the tensiororegrhent
and concrete compressed zone.

It is also necessary to take into account the &ipeaf the pre-stressing of curved composite rdige to
the fact that the composite rods are elasticalfprdeable, when a decrease in their bending terssiength.
Thus, the voltage generated at the tension stag@®meement in the composite rod with a flat bept{baving a
curvilinear outline in the longitudinal directiori the concrete element) must be reduced becais@dicessary
to consider the appearance of additional stresseicurved portion of the rod. The level of sdrashieved at a
bend of the composite rod will depend on the radiusurvature at the inflection point of the rotletelastic
modulus and the cross section of the rod charatiti Stress may be determined by the followingagign [7]:
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whereEgq, — modulus of elasticity of the composite rod;

y — the distance from the center of gravity to tkege of a stretched composite curved rod (the riista
equal to the radius rod);

Re — radius of curvature rod at the point of inflecti

It should also pay attention to the fact that tffeativeness of pre-stressing rods produced fropolg-
mer composite is significantly reduced when thesstes in the composite rod as a result of bendirgde-
ducted from the value of allowable stress generatetie composite reinforcement at the stage ofeitsion.
The resulting tension in the web of a polymeric positeAq, area with a force of its tensidhis given by:
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It is worth paying attention to the fact that thalue of the permissible voltage level rods of paym
composite reinforcement tension stage and traistégie effort compression on concrete for concregeris are
limited to values much lower than with short-temngile strength rods from polymer composite [8,Fjr ex-
ample, for polymer composites reinforced with gléibsr, the voltage on the reinforcement tensiaagstby
pulling on the supports is 30% of the ultimate rsdyté.

Thus, the use of methods of calculating strengfipstt zones of pre-stressed concrete beams widt a f
bent-up of the longitudinal reinforcement in compmsaction with the bending of the transverse faeguires
substantial consideration of all the charactesstind properties of composite reinforcement, a$ ageits work
in the concrete.
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