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BU3HAYEHHS TPAHUYHOI'O HATSATHEHHS TSIKEN HOCHJIEHHS
HEI'IAHUX BY IIBEJIb

Ilpugedena memoouka 6uUsHAUeHHs 3yCUlb HAMASHEHHS OAHOANCI8 NOCUTeHHA ye2nanux 0y0ieenb, npu AKUX, 3
OOHiI€I cmopoHnu, 8i00y8acmvcsa GKIOUEHHA msdxcell banoasxca 6 pobomy, a 3 iHW020 OOKy, 3abe3neuyemvcs
MiYHICMb KIAOKU CMIH 8 MICYAX nepedaui Ha HUX 3yCulb HamsacHeHHA. HaseOenuil npukiad eusHaueHus 3yCUiis
HamsAzHeHHA MAdHCell 015l NeHOT MAPKU Ye2nuHu i pO34UHY KIaOKU.

Knruosi cnoea: bezasapiiina excniyamayis, 3yCUiis HAMsaeHeHHs, OAHOAXNCI, Ye2lsiHi CMIHU.

AKTyaJIbHICTh PO0OJIeMH

Haii6inpi  nommpeHuM  1e)eKTOM  TEeXHIYHOTO
CTaHy IETJITHUX Oy[iBeNb € YTBOPEHHA TPIIIUH B
CTiHaX, III0 HECYTh, 1 mperopoakax. Haciimkom ocBitH i
MOJIJIBIIOr0 PO3BUTKY TPIIUH MOXKYTh OyTH MOMMIKH
IpU TpPOEKTyBaHHI OyxmiBemp, I1X ¢i3muHMA 3HOC,
HesKICHE  BHUKOHAHHSA  TEOJIOTIYHMX  JTOCTIiIKCHb
HECBOEYACHI  PEMOHTHU
MMOKPUTTIB, TOMHJKHA B eKCIUTyartaiii OymiBesb,
3aMOKaHHS TPYHTIB MiJCTaBH, BUKJINKaHI €XHOTEHHOM
OISUTBHICTIO, B pe3yJibTaTi  SKOI  YTBOPIOIOTHCS
MPOTIKaHHA BOJOHECYYMX KOMYHIKallid, 3aMOKaHHS
TEpUTOpIll 3BaKaroul Ha HEHAJeXXHE BIABEICHHS 3
MTOBEPXHI 3eMJTi BOJAH TICIIS AOMIIB i TAHCHHS CHITY 1 TakK
Jaii.

MaljaHuuka OyIiBHHIITBA,

AHaJii3 0CTaHHIX JOCaizKeHb i myOaikanii

B nmanuit yac mopsix 3 TPaAMIiHHUMU METOJaMH
MOCUIICHHST OyZiBENBHUX KOHCTPYKLIH Bce Ouibl
LIMPOKE 3aCTOCYBAHHS 3HAXOJATh CIIELialibHI METOJH,
30KpeMa TIOCHJICHHS KOHCTPYKIIH 3a JI0IOMOTroo
KOMIIO3HITI THAX MaTepiaiiB y BHTJIAMI
¢ibpoapmipoBanHnx miactukiB (PAII), BukoHaHHX Ha
OCHOBI PI3HHX CIHOJIyYHHX: HOJIMEPHHX, KepaMidHHX,
MeTajeBuX, MiHepanpHux Ta iHmmx [ 1,2,3,4,5].
3acTocoByBaHi B Oy/AiBHUIITBI KOMITIO3UIIIHI MaTepiain
BUTOTOBIISIIOTH 3 BHUCOKOMIITHMX BOJIOKOH (BYTJICLICBHX,
apaMifHUX, CKJISTHUX BOJIOKOH 1 iH.), OMOHOIYEHHUX B
CIIOJIYYHOMY  CKJIaJi  Ha  TIOJIMEPHI  OCHOBI.
[MocunenHst weryisHOI KIagKH CTiH MOXIMBO 1 3
3aCTOCYBaHHSM IHHOBAIIIMHUX CIOCO0OIB BHUKOHAHHS
peMoHTHUX poOit. CyTh TpoIecy TMoJArae B
HaCTYITHOMY:

e B LCIIAHIA KIAALi CTiHH, MO Mae NeeKTH i
pYHHYBaHHS, TPOCBEPUTIOIOTHCS TEXHOJIOTIUHI OTBOPH.
[lpn npOoMy BOHHM pPO3TAaLIOBYIOTHCS IO 00uaBa OOKH
B3JIOBXK TPIIINH;

e B TpoOypeHi OTBOPU T[] BHCOKHM THCKOM
3aKadylOTh CHEIiallbHI CKJIAOHW I PEMOHTHHX POOIT.
Ile Moxe OyTH MIKPOIIEMEHT, PO3YHMHH HA OCHOBI
eMoKCUAHOT cMoiH abo moniyperany. Komu Ha ¢acamax
OymiBIi € Oe3miy TPIMKH, [UIA iX YCYHEHHS BIAIOTHCS 10
3a0e3neueHHss  POCTOPOBOI  JKOPCTKOCTI  HECydol
KopoOku  OyniBenb  3a NPUCTPOIO
00B'sSI3yBaIbHUX TOSCIB.

OpHak, 3aCTOCYBaHHS TAaKUX CIIOCOOIB MOCHIICHHS
HCTJISIHAX CTIH, € BHUTPATHUM 1 HOrO0 HEMOXKIIHBO
BUKOPHCTOBYBAaTH TIPH HETaTHBHUX TeMIleparypax
HaBKOJIMILIHBOTO cepenoBuia [6,7].

JIOTIOMOT OO

I[MocTanoBKa MpoGjeMH B 3arajibHOMY
BHUTJIAI i 11 3B'A30K 3 BaiKIHBHUMH
HAYKOBHMMM i IPAKTUYHNUMHU 3aBIAHHAMU

Huni B VYkpaiHi eKCIUIyaTyeTbCS BeIMYe3HA
KUTBKICTH OyIiBeNb, TEPMiH €KCILTyaTalii SKUX BXe 30ir
abo Ouu3bKMHA 10 3aBepiueHHS. [T NPOJOBKEHHS
TEPMiHy eKcIUTyartalii Takux OyZIiBenb wMae OyTu
IIPOBE/ICHE 00CTeXEeHHS TEXHIYHOTO CTaHy
KOHCTKYKIMH 1 po3pobieHi pekomenaamii mius ix
mmofauTbIIoi Oe3aBapiifHOI eKcIuTyaTaltii.

3aBgaHHs JOCTIIKEHHS - BU3HAYEHHS 3yCHIUIS
MaKCHMAJIbHOTO HATATHEHHS OaHNaXiB IOCHJIEHHS
LETJITHAX CTiH OyiBeNb, M0 MaloTh Ne(EeKTH B BHII
BEPTHUKAJIBHUX 1 MOXMIINX TPILHH.

BusHauyeHHs MeTH i

3aBJAHHA TOCJTIIKeHHA

3anpornoHyBaTd aarOpuT™M BHU3HAYEHHS 3YCHILISL
MaKCHMAIIbHOTO HATATY OaH/1a)XiB MOCUICHHS IIETISTHUX
cTin OyniBenb, MmO MalTb AePEKTH Yy BHIVILI
BEPTUKAIBHUX 1 IMOXWUIMX TPINUH, a TaKOX TUIONII
repenadi 3yCuusl.

3a KpuTepid BHU3HAYEHHS 3YCHJUII  HATATY
3alpOIIOHOBAHO HATAT CTPIKHIB OaHAaka IMOCHIICHHS,
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BHUXOIAYM 3 MIMHOCTI IETIAHOI KIAIKW CTIH B MicCIi

mepeadi  3yCWUIL  HATATY  Big  PO3MOALIBYOL
KOHCTpYKIii OaHmaxka Oe3mocepeHbO Ha IETITHY
KJIQJIKY.

BuxkJiag ocHOBHOro martepiany

VY mOpakTHIli TOCHJICHHS MEMNISHUX CTiH OyIiBelb
IIMPOKO 3aCTOCOBYIOTHCS OaHTaXKi, BUKOHAHI 31 CTaleBUX
NpOKaTHUX NpodiiiB - 3a3BUYail KyTOUYKIB a0 HIBENEpiB i
CTajeBuX NpyTKiB. Ilpm Harary mnpyTKiB

3a3BUYail BBAKAETHCS MPUMHATHUM
CTBOPEHHS TaKOTO 3yCHJUIS B NPYTKH, KOJW HAlpyrd B
HBOMY HaOJKAIOTHCS IO MEXI1 TUIMHHOCTI.

BUKOHaHHS TaKOTO TOCTaTHHOTO BEIUKOTO HATATY HE
3aBXAW MOXJIMBO, TOMY IO BiOyBa€ThCs pPYHHYBaHHS
LErNISHOT KJaJKH B 30HI KOHTaKTy Hpo(iniB, MepeaaroTh

TSOKIB -
IIOCUJIEHHS,

3YyCHIUIS Ha KIAAKy. 3MCHIICHHS JK 3YCHUISI HATATY
NpYTKiB  (TSDKIB)  HETPHUITYCTHMO,  3BaKalO4W  Ha
HEMOXIIUBICTh BKIIOYCHHS IIMX TSDKIB 10 CHUTBHOTO 3
KJIaJIKOIO pOOOTY.

Taka cwuryamis TpU3BOOUTH IO HEOOXiTHOCTI
BH3HAYCHHS IUIOINII TIepefadi 3yCHIb HATATy NPYTKIB Ha
LETJISTHY KKy .

Bsaemonis mpodigro meperadi 3yCWIIS HATATY 3
LETISHOI KJIaJKOI0 MOXKHA PO3IIIAATH SK KOHTaKTHY
3amady Teopil mpyx)HOCTi. IIpOTOHYEThCS PO3MIIAAATH 1I€
B3aEMOJIisl sIK Oanky (craneBuil mpodiib) 3 NPYNKHUM
MIBIPOCTOPOM (ILETIISTHA KITaIKa).

VY naHiil cTaTTi HABOJUTHCS METOUKA BU3HAUCHHS
3YCHJUISL HATATY CTPHXKHIB OaHmaXka 1 IUIOIII Tepemadi
MTOCWJICHHS Ha LETIIAHY KIAJKYy Ha TMPHUKIaIl B3aEMOIl
craneBoro mpokarHoro kyrouka L 100x100x10 (Iy0 =
74,1 cM2; E=2,06 - 104 xkH / cM2), i nersstHoil KIaaKu 3
neriaun M100 uHa po3unni M75 (E0 =200 kH / cm2); fd =
0,26xH / cm2).

3ycmmis Hatary apoty - N = 50 kH (puc. 1).

IlonepenHbo mNpUMAEMO JOBXKHMHY KyTOYKa 3
YMOBU MIIHOCTI KJIAIKU (BIJACIY KIAIKH TPHAHITHA
PIBHOMIpHHM).

6=N/90-L=fd;L=N/9,0fd=50/9-0,26=
=21,4 cm.

fd = 2,6 MIla (0,26 xH / cm2). misa ueriasHOl
KJIaaKu 3 1erau mapku 100

Ha po34rHi Mapku 75, - [8] (Tabn.2 domaTka P).

|
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N =50 kH

Tsx (NpyTOK)

Puc. 1. Cxema npukiIagaHHsi HABAHTAXXEHHS HA KIIAJKY

Bubupaemo cyBopy po3paxyHKOBY CXEMY:
N

Ynpyroe nonynpocTpaHcTBO
KUpNnYHasa Knagka

Puc. 2. Jlo Bu3HaueHHs po3paxyHKOBOI CXEMHU

Ockinbku BigHOmeHH 1 / b > 2; (~ 3), TO cknaaky
(KyTO4OK) MOXKHA 3aMiHUTH OQJIKOIO, IO JIEXKHUTh Ha
NPY)KHOMY  IIiBOpocTOpi  (UermisgHa  Kiajka) i
HaBaHTAKEHOI 30CEPE/PKEHUM HaBaHTA)XXEHHSM B LIEHTPI
(Haliripmmii BUNa10K).

L /2=15¢cm L /2=15¢cm

L. |

Puc. 3. Po3paxyHkoBa cxema

F1=2-F-Cosa.=2"50,0-v2/2=70,70 kH
2B1=10"Cosa.=10-V2/2=14,14 cm.
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Po3paxyHok Oanku BUPOOIIEMO 32 METOAOM CHII 3
BHKOPHCTAHHSM IPYIIOBUX HEBIIOMUX (BH3HAYCHHS CHJI
Bizciui miacTtasu) [9-12].

OCHOBHa CHCTEMa METO/Iy CHII B HAILIOMY BHITAIKY
Mae Takuit Burisy (puc. 4):

«f;;o qupM

\F=50,0kH
Puc. 4. OcHOBHA cHcTeMa METOAY CHII

3BHUaiiHi HEBIIOMI METOAy CuWi, 3rimHo 3 [5],
3aMiHIOEMO TPYIIOBUMH HEBIIOMUMH:

qorn (i) = qocH (i) + Xi/ c;

qocH (1) =F1/L=70,70/30=2,35kH / cm

KaHOHIYHI piBHSHHS METOJY CHIL:

011 X1+012X2+A1F=0

021 X1+022 X2+ A2F=0

BupimmBimm cucreMy piBHSHb, IS JIaHOTO
BHIIAJIKy OTPUMAEMO 3HAYCHHS HaHOLTBIIOTO BiAcidi (B
cepennHi OaIKm):

gotn (max) = 2,899 ~ 2,90 kH / cm

Ockinpku mupuHa 6anku 2L1 = 14, 14 cM, TO THCK
i1 6aNKoro cKiIaje:

gquasi=2,90/14,14=0,205 xkH / cm2.

quopM = quaBi V2 / 2 = 0,205 - 0,707 = 0,145
<0,26 xH / cm2;

qrac = quaBrV2/2 = 20,5:0,707 = 0,145 <.0,26
kH/em2.

fd = 2,6 MIla (0,26 xH / cM2). mna mersiHOL
KJIaAKu 3 uerau mapku 100

(FB = 10 MIla) na po3uuni mapku 75 (fm = 7,5
MITa).

MakcumanbHe 3yCHIUISL HaTATy Ui mepenadi Ha
cTiHy 4yepe3 Kyrouok 100x10 craHOBHTS:

Nmax = 50,0 - 0,26 / 0,145 = 89,66 xH.

Tsox npoektyemo 3 kpyrioi crani mo [OCT 27772
3 PO3PAaxyHKOBMM ONOPOM pO3TAryBaHHIO Ry = 320
MITa (crans C-345).

Bu3HauaeMo MiHIMaNbHY IUIONLY CTaJeBOTO TSDKA!
Amin = Nmax / (Ry * yc) = 89,66 / (32 « 0,9) = 3,11
cM2.

MiHiMaIbHHI JiaMeTp TsDKa:

Dmin=" (3,11/3,14) ~ 1 cMm.

KoHcTpykTHBHO (3 ypaxyBaHHSM 3MEHIICHHS
IUTOIII HApi3KOI0 pi3bOJICHHA) TpHUilMaeMo TiamMeTp
TsDKa, PIBHUM 2 CM.

Puc.5. YcranoBka craneBux OaHnaxiB Ha OyiBii
KOTEJbHI

BucHoBkH i pexoMeHaanii

Hatsr TsokiB HEOOXIZHO BHPOOJIATH 0 «YHUCTOTO
I3BOHY» TsDKa TpH yJapi MO HBOMY METaJCBUM
MPEAMETOM.

3a 3amponoHOBaHOT METOIMKHU OyJIM po3paxoBaHi
MTOCWJICHHS psifl OyIiBeb 3 epekTaMul IeTITHUX CTiH.

IIpuknan ycTaHOBKM TsDKiB Ha OyIiBII KOTENBHI
OJIHOTO 3 3aBOJIiB M XapKoBa mokazanuii Ha Poto 1.
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Kageopu

DETERMINATION OF LIMIT TENSION BRICK BUILDINGS
V. Zhilyakov
0O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

In the practice of reinforcing the brick walls of buildings, wide use is made of battens made of steel
rolling profiles - usually corners or channel bars and strands - of steel rods. When tensioning the
reinforcement bars, it is generally considered acceptable to create such a force in the rod, when the stresses in

it approach the yield point.

It is not always possible to perform such a large enough tension, because there is a destruction of the
brickwork in the contact zone of profiles that transmit force to the masonry. Reduction of the tension force of
the rods (strands) is unacceptable, in view of the impossibility of including these strands in joint work with

masonry

The technique of determining the tension forces of reinforcing bandages of brick buildings is given, in
which, on the one hand, the bands of the bandage are switched on, and on the other hand, the walling strength
is secured in places where tension is transmitted to them. An example is given of determining the tensile force
of strands for a certain grade of brick and mortar solution.

Keywords: trouble-free operation, tension forces, bandages, brick walls.
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