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The article considers the main points of the cardton of bent reinforced-concrete elements witfidri
reinforcement in the form of metal-profile doublesiT T-section paired. The possible application rodththe
rigid reinforcement in conjunction with flexibleds, whose task is to eliminate the possibilitypaflling (flak-
ing) of concrete from metal rolling profileShe methods provide concrete collaboration and treféing pro-
file by means of the use of short stacks from theer, as well as ensuring the anchorage all rolgsttions in
the body structure by the use of channel-shortkstat the ends of the profiles.

Application of structures with a rigid reinforcentés a less common phenomenon in the modern world
of reinforced concrete structures, but it doesexaotude the use of metal-profile as a design elémehich will
take the main tensile forces in bent elements.

Selection of rigid reinforcement must be madedooadance with the expectation of it as a metahbea
on the load arising in the course of works, exalgdivorking with concrete. In the future, during thensition to
the operational loads corresponding concrete esion is taken into account, if necessary entthndgéh
flexible reinforcement. This order of selectioncobss-sections serves for the minimum dischargeegél [1].

But some design requirements, such as conditiomeafs contiguity to the purlins, prevention ofpechi
ping, etc., can induce usage of the profile ofdargyoss-section than that required by metal redeiment beams
work during erection.

The most common and frequently used type of rigidforcement beams is rollédl sections, cross sec-
tions are displayed in Fig.d, b. When they need to ensure greater stability irptioeess of building twin beam
channels can be applied to powerful beams, as showig. 1.
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Fig. 1. The cross sections of bent elements withuge of rigid reinforcement

Rigid reinforcement from I-beams or twin channeisbean be located completely in the stretched beam
area, and throughout the height of the sectiorergng the compressed zone, in this case, the matialg pro-
file perceives both tensile forces and compressiod,a continuous design and appearance to outsrqiden-
sile stresses in the upper part of the section Mytdile will used be to perceive the tension [1].

In designing of bent reinforced concrete structuvéh a rigid reinforcement the important factorietn
can not be ignored is the protective layer. Thekiless of the lower protective layer in the bearib @ rigid
reinforcement must be at least 5 cm, to ensuredlbility of concrete casting of the lower layand create a
proper fire protection. The distance from the ®dges to the wall or the edge of shelves profial nieinforce-
ment should be selected taking into account the diigtribution of coarse aggregate used concretei ks rec-
ommended to take no less than 5 cm, to ensureethgty of the filling of the lower protective layérhe thick-
ness of the upper protective layer, as comparel tvé bottom, can be reduced to 3 cm, as it doeaffext the
ease of beams concrete casting, with a fire priotegoint of view as the upper surface located orerfavor-
able conditions.

In some exceptional cases, if the conditions peexploitation of a plate, to simplify formwork aicdn-
crete casting the beam can be designed witholidtiem protective layer. The lower bound of therbesill be
confined to the lower shelf rigid reinforcement.

To improve the bearing capacity and crack resigtariche bent elements with hard reinforcement they
can effectively use clamps and spirals that doatiotv early spalling of concrete from the metabfile and
concrete spalling from the inner part of the pmfiReinforcing straps should be considered negessaall
cases, except for the beams without the lower ptigtelayer and reinforced profiles securely coneéavith
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the compressed area. Clamps are made 6—8 mm iredinand are located through the 20-30cm. To cénnec
the clamps mounting rods 8-10 mm in diameter aaequ at top and bottom. (Fig. &), When a high-profile
rigid reinforcement is used, clamps can be mountedop of the shelves of I-beams (Fig.blandc). In this
case, there’s no in the upper mounting rods.

In the case of the beams reinforcement not onlghowith sheet metal profile, but also with addiabn
flexible reinforcement rods, the latter will alse bsed to link clamps and replace them with the@pfate parts
of the mounting rods.

Reinforcement on chipping over clamps is necesabayrelatively low altitude rigid reinforcementhan
concrete shear is likely to occur above the matafilps. When more working flexible reinforcemestused in
the beam, shearing can be performed with the quoreing bending of the rods as shown in Figura, 2nd in
the absence of operating rods in the bottom sectidmpossibility of attachment thereto, specialigue rods
are welded to the upper shelf Profile rigid reiegEment (Fig. 2b).
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Fig. 2. Reinforcement beams oblique bars

At relatively high metal profiles welding obliqueds to the top shelf becomes irrational. In thesses,
in the areas where reinforcement against chipgnteeded, it is advisable to replace oblique rats av spiral,
which is made of round bars with a diameter of 42vim (see Figure 3).
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Fig. 3. Reinforcement beams rigid armature, fittgh spiral

Connection of rigid reinforcement with concrete g@uassion zone can also be accomplished by welding
transverse angled short stacks to the top shei$. mithod of ensuring joint work of metal-profilacathe con-
crete will be used in my doctoral research on dpict "The bearing capacity and deformability ahjs connec-
tions of reinforced concrete structures with adigiinforcement ".

Welds short stacks, and the spiral must be desitmiddlIl shear of shear forces.
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Anchoring all rigid reinforcement beams improves ttonditions of work and allows you to cut down a
special reinforcement on chipping, but the fulldiirg of all rigid rods can be achieved only in freme, where
the beams are rigidly connected to columns or girdeeted, welded or screwed. With the free suppeams
when the ends of the rigid reinforcement remainnghared, special anchoring with welding plates lmannel-
short stacks at the ends of the profiles can béeapf-igure 4) [1].
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Fig. 4. Anchoring the ends of experienced rigichf@icement beams
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The continuous beams, girders and rigid reinfaydname profiles at a relatively low height aredted
in the last zone of the transit portion of the tetned construction. However, they are not sufficfen the per-
ception of the tensile forces on the supportingspas they are a large part of its cross sectidneae located in
the compressed zone and excessively removed frensttbtched fiber concrete. Under these conditextsa
flexible reinforcement is required above the suppor

At relatively high rigid reinforcement profiles tgite force can be perceived both in the middle amthe
continuous beams support portions. However, in¢hise, it may be necessary to extra reinforce ¢laenbsup-
port portions, as in the largest support momeugid rieinforcement, satisfying untrapped sectionsy ilme insuf-
ficient. Strengthening of abutment sections camiee with flexible fittings and sheet riveted ordesl to the
shelves of rigid reinforcement sections.
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