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In this article the variants of jointing of the lgitudinal reinforcement of columns in the designofg
monolithic multistory buildingsare discussed. Thare made recommendations for the choice of metiod
jointing the reinforcement.

In the construction industry in the formation ofnfercement cages regulations for the continuitythaf
rebar to the entire length of the structurearemledi As a rule, the maximum continuous length béres lim-
ited as follows:
— The maximum length of rebar (from 11.7 m transgamtaconditions).
— Design considerations (for example, in the formatd columns installed rod length does not exceed
the height of two floors).
To ensure continuity of reinforcement rods sepairatauilt conditions, the following methods are dse
— joints of reinforcing bars without welding lap joiFig. 1);
— splicing of reinforcement by welding;
— joints in reinforcing bars using special mechaneVices, for example, crimping or threaded cou-
plings.

Fig. 1. Joints of valves without welding, The OVERRAf rebar

The most common at the moment is the junction efaverlap, but it has a number of drawbacks, and it
scope is rather limited. Among the disadvantagesisfmethod should be noted: the consumption ahie¢he
junction of the overlap in structures having sewiovhere, due to the overlap of the reinforcememtoiubled
and there are difficulties with the concrete migtur

Depending on conditions of valves and the numbgpiots in one section, overlap length leads to the
loss of from 3.5 to 27% of rebar in its diametend &ength of the abutting rods 6.0 m. The highestailosses
occur when matching rods of large diameters — aliogly to [1]. However, the problem is not limitéal this.

To guarantee the strength of such a connectionireja significant consumption of transverse reitgment
and minimum values of volumetric reinforcement dtidae, for example, not less than with concretersth.

In addition, the use of lap joints for joining themature of big diameters leads to restrictionhef vol-
ume of concrete in the joint and the danger of ceduthe actual strength of reinforced concretenelat, which
is especially dangerous in the columns and othewpcessed under the operation of reinforced coneletaents
of relatively small cross-section.

For this reason, as shown practice, the cost pirjgigoes to the second plan.

The chief is the operational safety of the buildimgerefore, in most countries, including the UKSA]J
Germany, for splicing rebar diameter used mechan@anections, guaranteeing the reliability of steicture.
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In our country is still generally accepted methédannection valves for installation welding: mahagc
long seams, lap joint, and with linings, bath setand layered seams on steel clamp-plate and #re itross.

For the splicing of reinforcing steel these typéa@ welding can be applied almost without lintitjt
require significant energy consumption and labatscand strict systematic control.

An alternative to traditional methods of splicirejnforcement is received at the moment, a wideaspre
method of splicing rebar using threaded end coimext There are several concepts jointing fittifigscou-
plings with cylindrical thread, crimp couplings aoouplings with conical thread [2, 3].

The joints of the longitudinal reinforcement of t@umns in monolithic multi-storey buildings art ¢
the top of the slab. The unit joints, due to the/wee butt joint rods, and a set of design requ@eis

In SNP 5. 03.01-02 it is not recommended to usébkas with the diameter more than 25 mm, and the
docking of lap bars with the diameter more thann®® are not allowed. Besides, the length of oveitap
SNP 5. 03.01-02 reaches 40-50 diameters of théimdpudds ,which is about 40% of the height of floer of a
residential building. In this regard, the use afimecting rods of rebar overlap also becomes ecaradiynidisad-
vantageous.

To reduce the consumption of steel and facilithte doncreting of the columns with the reinforcirag b
diameter or more we should perform the splicingetfar in the end through a bath of weld or crirappdings
[4]. When the diameter of the reinforcing bars ii®pto and include the valves lapped it shouldfibaithout
welding.

Figure 2 shows a diagram of the intersection ofltimgitudinal bars of the column with reinforcement
bars in top of slab with the same and differenssfsection columns, lower and upper floors. In daise, the
transfer of the rods from one floor to another amhuby limb releases with a slope not exceeding Pait of the
rods of the columns of the lower floor can be bidug the top of the ceiling and did not startte top of the
column, if the interrupted reinforcement by caltiala is not needed in the column of the top fldalr [
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Fig. 2. Diagram of intersection of the longitudibalrs of the column with reinforcement bars in top
of slab (transverse reinforcement of columns, oerément of the floor slab is not shown):
a) with the same cross section of columns, lowdrupper floors;
b) at various cross-section columns, lower and ufipers;
¢) at various cross-section columns, floors andkage of the longitudinal the bars of the loweuowh

In accordance with the recommendations given inyslen constructing the longitudinal joint of roafs
monolithic columns with reinforcement bars bar diéenis not limited to diametetg =18 mm, and todg > 28mm

and to reduce the consumption of rebar at floogttedr less 3,6 m when the joints of the longitadlipars of

the column are made through the floor.
The calculation of the required anchorage lengtil $hke into account the type of reinforcing staet
properties of adhesion to cores is determined bydhmula [6; 7, the formula (3.41)].

lbg = 0100 200 30 LA B rqd 2! b, mins
Whereal, a2, a3, a4 anda5 shown in Table 8.2 [6] factors:
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0, — to account for the influence of the shape ofraith adequate protective layer;

0, —to account for the effect of the minimum thicksef the protective layer of concrete;

o3 — to account for the effect of enhancing the tvanse reinforcemen;

o, —to account for the influence of one or more smeldedrods({t > 0,67) along the effective length
of anchoring;

o5 — to account for the influence of transverse prestmitbe plane of splitting along the design anchor-
age length.

Ibrd:E@:EEO-;d
T4 TRy 4 2,25)n, g

the basic length of the anchoring, which in turpeteds on the design resistance of the reinforcenfigito
tension, the estimated resistance of concretengidef . .
N, — the factor taking into account the quality ¢ tirip conditions and position of bars during ceting:

n, = 1,0 — if achieved good adhesion and

n. = 0,7 — for all other cases and for structural elesmenat were made with the use of slip formers,
unless it can be shown that provided good adhesion;

N2 — the factor taking into account the diametetefitod:
n.=1,0 @ <32 mm);

N2 = (132 {1)/200 @ > 32 mm);

Piecea,030520,7;

for anchorage in compression:

lp, min = Max [Oiﬂsb, rgd ; 10 ; 100 mljﬂ.

In any case, the actual length of embedment sbalbe0, 61, , and equally and no led$ .
So when used for the erection of monolithic pillafsconcreteC 20/ 25and installation of rebar in the
column, the base of Dean Embedment is:
0 0gq _18_435

I =— =—[E—=1075 mm,
brad =g Tr 4 4 1,82

fbd =Ny |]]2 Efctd =0.70[R,6= 1,82MPa .

In the absence of stock on the valves and the cesape stress of the longitudinal bars of the colum
(o =0,9), the length of the reinforcing editions is:

lbg = 0100 200 30 LA B rqd 2! b, miny

log =0,701052= 752,% 64.

Figure 3 shows an example of a device of the joinkinforcing bars by using the reinforcement hars
top of slab. The length of the reinforcing edition$ four rods in the corners of the column is the
2xl; = 2x550= 110Qum . Length of the reinforcing releases for the relsthe rods of the column is thus
550 mm, the area of the longitudinal bars of therom, docked in one place,58%.

If the column is reinforced with four longitudinladrs, the joint bars without extension arearranged.

The length of the reinforcing editions of leaves:

A, req

prov

lg = a = 2[78501= 1570 mn

It should be noted that columns in the modern ratttre multi-use buildings are characterized by the
emergence of considerable effort because of theased cargo space of columns, number of storelpsiitaf-
ings and loads. Therefore, the provisions of [4wadd the increase of the reinforcement ratio ef ¢blumns
(including the areas with lap joint rebar) befbdéo.
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Fig. 3. An Example of a device of the joints of tkeforcing bars are spliced without welding

The reinforcement ratio may be reduced by the fiseetded and mechanical joints of reinforcement due
to the absence in these compounds the pen stdrgcaordingly the thickening of the valve.

Figure 4 a shows the design of the junction ofrtids the longitudinal reinforcement of the colunsing
a bath welding(dy =20-40 mm, dy /Mdy = 0,5 1, SH.
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Fig. 4. The design of the junction of rods longihal reinforcement
columns with the use of welding bath:
a) no overlays: 1 — working-valves, 2 — weld;
b) pick guard: 3 — panel, 4 — concrete columns

When connecting the valve with the use of weldiathkin selection, design and dimensions of thet join
shall be in accordance with the procedure outlinddO].

The joint of rods of longitudinal reinforcement tvithe use of welding bath and overlays is showfigin
ure 3b(dy =20-32 mm, dy =d, ,S B0 [11].

The design of the building, the choice of junctafrthe longitudinal bars of the columns by weldmgst
be technically and economically feasible, as reldtethe technological capabilities of constructamganiza-
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tions in terms of the availability of equipment,atjtied welders and the ability to organize theulagjon of
quality control of welding works.

The butt joint of the reinforcing rods can be pd®d without welding with couplings (crimp and scyew

Equipment for mechanical connections using crimpptiogs represented in the domestic construction
market hydraulic crimping presses SN-50/80, SN-Q0RP-A80. Press and crimp couplings designecbfaing
of reinforcing bars of the same diameter @16-40mmd different diameters @36/332, @36/028, 332/728,
@32/025 mm classes A400, A500C, A600C [12, 13].

The advantage of the connection reinforcing bainsgusrimp couplings is saving of rebar compared to
the butt lap joint, the simplicity of training atide relative speed of execution of the junction ifiif) in com-
parison with a welded joint. However, the size (66@50 x 160 mm) and weight (35 kg) crimping toahc
make it difficult to use crimp couplings for joigrods of the longitudinal reinforcement of mortatitcolumns
in a specific building project.

Threaded couplers for splicing reinforcement in ¢bastruction market presents couplers Lenton Dutch
ERICO. They are used for splicing reinforcing besiodic profile with a diameter from 12 to 40mmobdisses
S400, A500C. The abutting members can be of thee sfiameter (standard coupler connection type Abd) a
different diameters (transition joints connectigpeg R11). While one of the rods must rotate freMlgchanical
joint type A12 and R11 are manufactured on equigroéihe company ERICO by cutting tapered threaals o
the ends of the reinforcing rods and their couplimgpugh the coupling with the corresponding sttidead.
Tapered thread couplers Lenton allows to reducesitte of the couplings, as well as to avoid stoesgentra-
tions in the joint. Splicing two reinforcing bar$ large diameter is not more than 5-10 minutesJRlissued
technical conditions for the application of coupléenton [14].

If for the reinforcement of columns used screw fi@icement bars, in this case, the threading aetits
of the reinforcing bars is not required and sptijciri rebars simplified [13, 15].
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Fig. 5. The design of the junction of the rodsltmgitudinal reinforcement
of the column with the use of special mechanicaiabs:
a — Coupler with parallel thread Bartec;
b — threaded couplers (couplers Lenton tapereddhrea
¢ — cu compression (crimp) couplings

If for the reinforcement of columns used screw fi@icement bars, in this case, the threading aetits
of the reinforcing bars is not required and sptijciri rebars simplified [15, 17].

The test results of the strength of the couplingshe thread, given in [16], provided a basis faram-
mending to perform the joints of the rods of thegdibudinal reinforcement of the column extensiohatfis, the
number joined in one cross-section of the columns Ishall be not more than 50%. The distance betwleen
closest edges of the coupling taken not less thaxldh and at least 40% of the length of the couplingth&
junction it is necessary to provide additional snerse reinforcement.

Conclusion: It should be noted that inclusion in standardsdesigning reinforced concrete monolithic
structures of buildings [4] recommendations for gpécing of rebar with screw and crimp couplings de seen
as a recognition of the connection method of reodment popular and economically viable.

REFERENCES

1. Mateljan, W. New materials and technologies fonf@icement works in-situ reinforced concrete / Wa-
teljan // Technology of concrete. — No. 3-200652--54.

2.  Kolchanov, I.E. Coupling periodic structure / A¥eselov, I.A. Kolchanov, E. Letko // Actual problerof
modern construction : abstracts. 64th Int. ConainGPetersburg, 05-07 Apr. 2011. — Saint-Petegsbur
2011. — Part Il. — P. 131-134

25



ELECTRONIC COLLECTED MATERIALS OF IX JUNIOR RESEARCHERS’ CONFERENCE 2017
Architecture and Civil Engineering

3. STO SR0-60542960 00011-2012 "Requirements for nmechlaconnections of reinforcement of reinforced

concrete structures, provided the documentatiopedbrmance of works on construction, reconstaucti

and overhaul of nuclear facilities". — 60 p.

SP 52-103-2007. Reinforced concrete monolithic rantons of buildings — M., 2007, 18 p.

SP 52-101-2003. Concrete and reinforced concraietates without prestressing. — M., 2005, 54 p.

SNP 5.03.01-2 "Concrete and reinforced Concretetstres”, Rev. 1, 2, 3, 4, 5 the Ministry of atebture

and construction of Republic of Belarus. — MinsB02.

7. TKP EN 1992-1-1-2009 (02250) Eurocode 2. Desigoarfcrete structures Part 1-1. General rules armd rul
for buildings. The Ministry of architecture and struction of Republic of Belarus. — Minsk, 2010.

8. A manual for design of concrete and reinforcedceete structures of heavy concrete without prestreis -
forcement (SP 52-101-2003). — Moscow, 2005. — 214 p

9. Manual design of concrete and reinforced concretetsires of heavy concrete (without prestressyl.—
1978.

10. GOST 14098-91. Welded joints of reinforcement ambedded items concrete structures. Styles, designs
and sizes.

11. STO 02495307-001-2007. Weld reinforcing bars in afidinic reinforced concrete columns of buildings
and structures.

12. RA-10-1-04. Recommendations for mechanical conaeaif reinforcing steel for concrete structuredi 5
reinforced concrete Association, 2009.

13. Dyachkov, V.V. Mechanical rebar splice class A608Concrete and reinforced concrete. — 2010. -4Ne.

o gk

P. 14-15.

14. TY 4842-196-46854090-2005. The connection of rehachanical "LENTON" manufactured by ERICO.
Specifications.

15. Reinforcement of elements of monolithic reinforcedncrete buildings. A manual for design. — M.,
NIIZHB, 2007.

16. Karpenko S. N., Chipizubov I. G., Shifrin K. S. @e results of testing the strength of couplingsfiio
tures to the thread by the diagram technique indtréal and civil construction / S.N. Karpenko, 1.Ghipi-
zubov, K.S. Shifrin. — 2008. — No. 11. — P. 44-46.

17. Malakhov, A.N. Reinforcement of reinforced concrsteictures : textbook / A.N. Malakhov // M-of e@duc
tion and science Ross. Federation, Moscow. gast.stn-t. — Moscow : MGSU, 2014. — 114 p.

26



