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JOCIIIDKEHHSA JIATPAMUA JE®@OPMYBAHHSA BETOHY
3 PEMOHTHOI CYMIII SIKA MONOTOP

WCCNEOOBAHUE OUATPAMMbI AE®OPMUPOBAHUSA BETOHA U3 PEMOHTHOM
CMECHU SIKA MONOTOP

RESEARCH OF STRAIN DIAGRAM OF CONCRETE MADE OF REPAIR MIXTURE
SIKA MONOTOP

HaBeneHo pe3ynbtatvi AOCHIIKEHHSI AepOopMyBaHHST 6ETOHY 3 PeMOHTHOI cymilli Sika MonoTop,
L0 BMKOPUCTOBYETbLCS A/ BiAHOBJIEHHS Ta MMiACUIEHHST 3a/1i306€TOHHUX €/1EMEHTIB, SKi 3a3Hasiu
PYViIHyBaHb B poueci ekcriiyatadii. 3 BUKOPUCTaHHSIM BiJOMUX 3aJ1EXXKHOCTEN OTPUMAaHO aHaaiTudHe
onucaHHs1 ne¢opmMyBaHHSI GETOHY.

lMpueedeHbl pe3ynbmamebi uccrnedosaHusi 0eghopmuposaHusi bemoHa u3 pemoHmHoul cmecu Sika Mono-
Top, Komopasi UcnonbL3yemcsi fpu 80CCMAaHOBIEHUU U YCUNEHUU Xe1e306eMOHHbIX 31eMEHMOo8, pa3pyuweH-
HbIX [pu  3Kcrimyamauuu. Mcnonb3ysi Hauboriee  pacnpoCMpaHEeHHble — 3a8UCUMOCMU  MOJTy4eHO
aHanumuyeckoe onucarue 0eghopmuposaHusi 6emoHa.

The paper contains the results of research of concrete deformation made of repair mixture Sika
Mono Top, used for restoration and strengthening of partly destroyed reinforced concrete elements.
Analytical description of concrete deformation using known dependences is obtained.

Beryn

Bynisni Ta cnopyau B mpomeci eKCIuTyaTarii miaIaroThCsl SK CUIIOBUM, TaK 1 HECHIIOBUM BIUIMBaM Pi3HOT
iHTeHcHBHOCTI. OTHOYACHO BiOYBaIOThCS MPOLIECH 3HOLTYBAHHS KOHCTPYKLIH BHACIIIOK BIUIMBY MPUPOJI-
HHUX Ta BUPOOHMYMX YMHHMKIB. Uepe3 mito nux (HaxkTopiB KOHCTPYKIIIT 3a3HAIOTh HOIIKOpKEHHS. L{e 3yMoB-
Jto€ oTpeOy y BITHOBJICHH] X KOHCTPYKINH. Y BUIAAKY, SKIIO KOHCTPYKIISI Ma€ 3HAYHI MTOIITKOKCHHS,
TOOTO 3HAXOJUTKLCS Y HENPUIATHOMY JI0 eKcIuTyaTailii abo aBapiifHOMy TEXHIYHOMY CTaHi, poOOTH 3 BiJJHO-
BJICHHS € 000B’I3KOBHMU. BiTHOBIICHHS eKCILTyaTaliiHUX MOKa3HUKIB 3a11300€TOHHUX KOHCTPYKIIIH MOX-
Ha BUKOHATH JIBOMA MIISIXaMH:

1) micuaCHHS JOJaTKOBUMHU MaTepialaMH IIJITXOM 30UIBIICHHS UIOII Iepepisy;

2) peMOHT (caHalis) LUIIXOM BiJHOBJICHHS MEpepi3y crelialbHUMH MaTepiajJaMu.

CyuacHi TeXHOJIOTIi caHalil OETOHHUX 1 3aJ1i300€TOHHUX KOHCTPYKLiHM mependavyaroTh BUKOPUCTAHHS
CHUCTeMHHX MatepianiB. B YkpaiHi, sik mpaBuio, Taki MaTepiajan BUKOPUCTOBYIOTh AJISl 3aXUCTY BiA mona-
JBIIOTO PyWHYBaHHS Ta BiIHOBJIEHHS €CTETHMYHOTO BUTIISIAY KOHCTpYKUil. IIpore, sk mokasyloTs gocii-
JoKeHHS [ 1], BAKOPUCTAaHHS TaKUX MaTepiaiiB Moxe OyTH e(pEeKTUBHUM i JUIS BiJIHOBJICHHS HECYdOi 31aT-
HOCTiI YaCTKOBO 3PYyWHOBAHHX 3alli300€TOHHHMX KOHCTPYKIii. Cepes TakMX MaTepiajiB CIiJl BUIUIATH
cuctemHi Matepianu Sika MonoTop ¢ipmu «Sikay, siki MaIOTh TakKi BIACTUBOCTI: BUCOKY MII[HICTh; BUCO-
Ky aJIre3iro JI0 MOBEPXHi CTaporo OSTOHY; paHHii HaOip BUCOKOI MIIIHOCTI; JIOCTATHIO KUBYUICTh TOTOBOT
CYMIllli; MO>KJIMBICTh HAHECEHHS BEIMKOI TOBLIMHY IIapy B OJHOMY LIUKII; JIETKICTh PUTOTYBaHHS. 30K-
peMa, BUKOPUCTAaHHS [IUX MaTepialliB y Ja0opaTOpHUX yMOBaX JO3BOJISE MOBHICTIO BiJHOBUTH HECY4y
3[aTHICTH 3aJ1i300€TOHHUX KOHCTPYKIiH 3 PI3HUM CTYIEHEM pyHHYBaHHS.
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BBepeHune

34aHus 1 CoopyXeHust B NMpoLiecce dKcnnyaTauMu NoABEpPraTcs Kak CUMOBLIM TakK M HECUMOBbLIM
BO3OEWNCTBUSIM Pa3HON MHTEHCMBHOCTU. OAHOBPEMEHHO MPOMCXOAAT MPOLECCHl M3HOCA KOHCTPYKLMIA
BCNeACTBUE BNUSHUSA NMPUPOAHBLIX U MPOM3BOACTBEHHbIX hakTopoB. M3-3a aeicTtBust aTux dakTopoB
KOHCTPYKLMKN NoABepratoTcs noBpexaeHnsM. 310 obycrnoBnmBaeT NoTpebHOCTb B NPOBEAEHUN BOCCTa-
HOBIEHMUST 3TUX KOHCTPYKUMA. B crniyyae 3HauuMTeNbHbIX NMOBPEXAEHWUN, T. €. KOrAa KOHCTPYKUUSI Haxo-
ONTCS B HEMPUIOAHOM K 3KChnyaTauuMu Unu aBapuiHOM TEXHUYECKOM COCTOSIHUMKM, paboThl NO BOCCTa-
HOBINEHUIO ABMAIOTCS 00si3aTeNnbHbIMU. BoccTaHOBNEHME 3KCMyaTauMOHHbIX MoKasaTenen xeneso-
BETOHHbIX KOHCTPYKLMIA MOXHO BbINOMHUTL ABYMS MYTSAMM:

1) ycuneHue ononHUTENbHBIMWU MaTepuanamMmm nyTeM yBenmyeHus nroLwaamn ceveHms;

2) PEMOHT (CaHaums) NyTeEM BOCCTAHOBIIEHMS] CEYEHMST CneumnanbHbIMU MaTepranamu.

CoBpeMeHHbIe TEXHOMOMMM caHaumm BETOHHbIX U Kene3006eTOHHbLIX KOHCTPYKUMIA NpeaycMmaTpuBaoT
MCMoNb30BaHNE CUCTEMHbIX MaTepuanoB. B YkpauHe, kak npaBuno, TakMe matepuansl UCNOSb3yoT A4S
3aLMTbl OT JanbHENLEro paspyLleHUss U1 BOCCTAHOBIIEHUS 3CTETUYHOMO BUAA KOHCTPYKLUMA. Tem He me-
Hee, KaK NokasblBaloT uccrnegosaHus [1], MICNONb30BaHUE TakMx MaTtepuanoB MoXeT ObiTb addeKkTmB-
HbIM ANS1 BOCCTAHOBIIEHUSI HECYLLEN CMOCOOHOCTU YaCTUYHO pa3pyLUEHHbLIX Xene300EeTOHHbIX KOHCT-
pykunin. Cpegn Takmx maTepuanoB crieqyeT BblAenuTb cucTemMHble MaTepuanbl Sika MonoTop cdumpMbl
«Sika», co crnegyroLWMMn CBOMCTBaMU: BbICOKasi MPOYHOCTb; BbICOKasi aare3uio K MOBEPXHOCTU CTaporo
©eToHa; paHHWUIA HAabop BbLICOKOW MPOYHOCTM; OOCTAaTOYHAs! XMBYYECTb FOTOBOW CMECU; BO3MOXHOCTb
HaHeceHWs1 6OMbLUOW TOMLWUHBLI CNOst B OAHOM LMKIE; NErkocTb NPUroToBneHusl. B yacTHocTK, ncnonb-
30BaHNe 3TUX MaTepuaroB B 1abopaTopHbIX YCIIOBUSIX NMO3BOMSET MOMHOCTHI0 BOCCTAHOBUTL HECYLLYIO
CMOCOBHOCTb ene3006eTOHHbLIX KOHCTPYKLMI C pasfNYyHOM CTEMNEHbIO paspyLUEHNS.

Introduction

Buildings and structures are subjected to impacts of various origin.

At the same time processes of wear due to the influence of various natural and industrial fac-
tors take place. As a result of these factors the construction are subjected to deterioration.

As a result the necessity to restore these constructions arises. In case of considerable deterio-
ration, i. e, in case, when the structure is unfit for further usage or is in emergency state, the res-
toration is obligatory.

Restoration of serviceability of reinforced concrete constructions can be performed in two ways!

1) Strengthening by means of increasing of sectional area with additional materials;

2) Reconditioning (sanitation) by restoring of sectional area applying special materials.

Modern technologies of sanitation of concrete and reinforced concrete constructions provide
the usage of system materials. In Ukraine, as a rule, such materials are used for protection
against further deterioration and for restoration of aesthetic appearance of constructions, al-
though, as research show [1], the usage of such materials can be efficient for restoration of load-
carrying capacity of partially destructed reinforced concrete constructions. Among the materials
used for this purpose we should distinguish system materials Sika Mono Top produced by,, Sika,,
company. The characteristic features of these materials comprise: high-strength; high adhesion to
the surface of old concrete, rapid attainment of strength; sufficient survivability of obtained mix-
ture; possibility of applying thick layer during a single technological cycle, easiness of preparation.
In fact, the usage of such materials in laboratory conditions enables to restore completely load-
carrying capacity of reinforced concrete structures with different degree of destruction.

BusnavenHs napamertpiB giarpamu neopmyBaHHsI 6eTOHY
3 peMoHTHOI cymimi Sika MonoTop 614

Jns  po3paxyHKy BITHOBICHHX 3alli300€TOHHMX €JIEMCHTIB HEOOXiAHO 3HATH MIIHICHI Ta
JneopMaTHBHI XapaKTEPUCTHKH OETOHY BiITHOBJICHHSI.

3 miero Mmertoro 'y HaykoBo-mocnigHiii jaGopartopii e(peKTHBHHX OymiBEIbHUX KOHCTPYKIIii
BiHHUIIEKOTO  HAIIOHATBHOTO TEXHIYHOTO YHIBEPCHUTETY OyiIM TMPOBEACHI EKCIICPUMEHTAIBHI
JociipkeHHs aedopmyBaHHs O6eToHy 3 pemoHTHOI cymimi Sika MonoTop 614, Ky BUKOPHCTOBYBalU
JUIS BIAHOBIIGHHS Oallok B MeXax IMomnepenHboro excrepumenty [1]. HocmimkeHHs mependadamu
BUNpoOyBaHHS OeTOHHHX Npu3M po3mipamu 70x70x280 MM Ta Ky0OiB po3mipammu 10x10x10 mm. 3a
PEKOMEHIAIIIMU BUPOOHMKA y cyMimn gojaBanu 25 % 1iebenio dpakiii  5...10 mm. BunpoOyBanHs
OETOHHUX TPU3M JIJIsI TOOY/IOBH JliarpaMH «G—&» BUKOHYBAIIM 3 YpaxyBaHHSIM peKoMeHamii [2].
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55 e M KopoTkodacHi BUIpOOYBaHHS AOCTIAHUX 3pa-
o 3KiB MPHU3M J03BOJIIIN OTPHUMATH MTOBHI AiarpaMu
sl = : - _WM,_D_M_%I\ L[e(bomf,;m.aHHﬂ OeToHy 3i CHIa/IHUMH Ta BUCXif-
® /‘” IZS0 N HHMHU THTKAMH. Ha puc. 1 nokazani CepeIHBOI0C-
= i 7" X & nigHI giarpaMu qeopMyBaHHS OETOHY i3 peMOH-
* yars : THOi cymimi Sika MonoTop 614 (SMT614) Ta

jz 7] ] 3BMYAIHOTO BaXKKOT0O OETOHY.
oL / ) PosrissHeMo 0COOJMBOCTI MOBEAIHKH TaKOTO
N/ ‘ 6etony 3 cymimi SMT614 nij HaBaHTaKEHHAM.
; 7 st nopiBHsHHS pobotu Oetony SMT614 31 3Bu-
a / *10|  yaffHUM Ba)KKAM OETOHOM BiJITOBIIHOI MIiIIHOCTI
P E mT ™ ®a™ ¥ ™ Gynn BUKOpHCTaHi 3aeXHOCTI HaBeneHi B [3]. Sk
Puc. 1. Cepeanbonociinna giarpama nepopMyBaHHs BUIHO Ha puc. 1 6eron SMT614 mae aemro miac-

OeToHy «o,—¢€p»: 1 — st GeroHy i3 cyminni Sika MonoTop 614; 2 yynimi BIacTUBOCTI, 1O XapaKkTepHO IS JIpio-

— 3BUYaiHOTO BaXKKOTO OETOHY BiINOBIAHOT MIITHOCTI 3TifHO 3 [3] HO3CPHHCTHX GETOHIB. 30KpeMa, MOIYIIb Ile(l)op-
Puc. 1. CpegHeonbiTHas aguarpamma gedopmmpoBaHust 6eto-

Ha «o,—ep»: 1 — Ansa 6eToHa n3 cmecu Sika Mono- Mauiil £, menmmit Ha 30 %; He(bOPMaHﬁ Epp, IO

Top 614; 2 — o0bbI4HOrO TsXKenoro 6eToHa COOTBETCT- BiMIITOBIIAIOTH HANPYKEHHAM G = R,, Gimpmi B
BYIOLLIEI NPOYHOCTM cornacHo [3] ’

_ : : . . . . o
Fig. 1. Average experimental diagram of concrete 2 pasu; rpanuyHi aedopmanii &, Outbii Ha 70 %,
deformation "o,—¢,": 1 — for concrete made of Sika HiX y 3BHYalHUX BaXKUX OCTOHIB. PyiiHyBaHHS

oreTen 1 s 2 _sonvenleraean | raix spaskis sispisiictica six pyimysany
3pasKiB 31 3BUYAalfHOTO OETOHY CBOIM XapaKTepoOM
i nuHamikoro. [ig yac BUMpoOyBaHHS TaKuUX 3pa-
3KiB OTpUMATW HHU3XiAHY BITKY BIaBajioCsl JIUILIE 3aBISKU
3MIIHCHEHHIO BYaCHOTO PO3BAaHTAXCHHS, TOOTO 3HMKCHHS
mBuaKocTi AedopmyBanHs. [Ipy BU3HaYeHHI napameTpiB giar-
pamu 3a rpaHH4HI BifHOCHI aedopmartii () Opaiu 3HAYCHHS,
BUMIpSIHI Ha eTalti, 1110 epeIyBaB IOBHOMY PyHHYBaHHIO (p03-
KOJIOBaHHIO) 3paska. OcrarouHe pyWHYBaHHS TaKHX 3pasKiB
BiIOyBasIoCsi MHTTEBO i3 3BYKOBUM e()eKTOM. XapakTep pyrHy-
BaHHS BiINOBiJIaB PyHHYBAaHHIO BUCOKOMILHUX OETOHIB, TOOTO
PO3KOJIOBAHHS MTPUOTIOPHUMH JUISTHKaMH (Y BUIJISL TipamiT)
Tina npusmu (puc. 2).
CrpykTypHE pyHHYBaHHS Takoro OETOHY BiApi3HSIETHCS
BiJl 3BMYAWHOr0: PaHHI TPIIIMHKA HABKOJO MOpP HE YTBOPIO-
IOTBCSI Yepe3 HAsBHICTb B OCTOHI MOJIiMEpiB, SIKi yTBOPIOIOTh

Puc. 2. Xapaxkrep pyﬁHyBaHHﬂ 6eTOHHMX

MiHy OOOJIOHKY, a TaKoX 3a0e3leuyroTh BHCOKY ajresito 3pasKiB

. " . . Puc. 2. XapakTep pa3pyLueHns 6eTOHHbIX
LIEMEHTHOI'0 KaMEHIO 1 3alI0BHIOBAYa; apMOBAHUM Ha MIKpPOpI- 06pa3Los
BHI OETOH Ma€ BHUCOKY MIIHICTh Ha PO3TAT, 110 HE J03BOJISE Fig. 2. Character of destruction of concrete

HaKOMHUYyBATHCh MIKPOTPII[HHAM. samples
Cepenni (izuko-MexaHiqHI XapaKTePUCTHKHN OeToHy 13 cyminti SMT614 HaBeneHO B Ta0IUIII.
IHapamerpu G6etony i3 cymimi SMT614
MapameTpbl 6eToHa U3 cmecu SMT614

Parameters of concrete made of SMT614 mixture

Bik 6erony, ai6 R (10 E,10-3 Ry,
HasBa mokasnuka (HassaHve (Bospact 6eToHa, MHa, MIIa ’ MIla SbR'mS & 105 B
u u

nokasaTtens, Index name) cyTtok; Age of
concrete, days) (MPa) (MPa) | (MPa)

3HaveHHsI MOKAa3HUKa (3HayeHve

- 30 57,45 28,6 43,9 382 480 0,77
nokasarens, Index value) X
Koedimient Bapiarii (Koadhdpumuu-
eHT Bapuaumu, Variation coefficient) 2,55 3,33 4,32 6,32 5,46 6,42

o
Vv, /o

AHaJIiTHYHe ONMCAHHA AiarpaMu JeGOpMyBAaHHSA PEMOHTHOI0 0eTOHY

i BUKOpHCTAaHHS OTPHUMAHHUX PE3yJbTaTiB y PO3paxyHKax BiTHOBJICHUX KOHCTPYKLiH HEOOXiTHO
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B3STH aHATITHYHE OMHMCAHHS JiarpamMu AcGopMyBaHHs OCTOHY BiTHOBICHHS. Ha choromHi icHye AeKiTbKa
MIIXO/IIB IOJI0 MAaTEMAaTHIHOTO OMHCAHHS JliarpaMu cTaHy OeToHy. Jliama3oH mux MmiaXodiB JOCHTH ITH-
POKUI — BiJi KPUBOJIHIHIX, MAKCUMAIILHO HAOJIMKCHUX JIO JOCHTITHUX KPUBUX, IO KYCOUYHO-TiHIHHUX,
110 MTPOXOSITH Yepe3 OCHOBHI 0a30Bi TOUKH.

Hiarpama nedopmyBannas 6etony SMT614 memo Bimpi3HSETHCS BiJl THIIOBHX IS BAXXKOTO OCTOHY.
Onumemo piarpamy aedopmyBaHHS OetoHy i3 SMT614, BUKOPHUCTOBYIOUHM 3aJI€KHOCTI, IO 3HAWIILIN
HalIIMpIIe 3aCTOCYBAHHS

— zanexxHocTi Kaprienka M. 1. Ta i, [4—75]:

Op = EbeSb, (1)
e

_ b+ B - dac

Vi 5 a:V%R+(O,994—co)n2(vb0—va)Z;
a
b=—|2 3 . 2 _ 2 2 -9 .
= Vg = VeroM (Ve = Var) | C==Vpr\VHo0 —2VpOVHR]>
1,1, axmo (ecnu, if) n<1;
Vo =

2vpp, sxmo (ecnn, if) n>1;

2-1,9v,p, akmo (ecnm, if) n<1;

3,9vpe — 0,15, axkmo (ecrm, if) n > 1

VbR=1/Y7 n=¢ep/epp, ¥ = EEpr/Ry;

— 3aJICKHICTh Y BUTJISAI ITOJIIHOMA IT°SITOTO cTeTeHs [3]

i=1 €LR

B k
o) = Rfis ak[g—bj : )

Je a; — KoehiI[ieHTH, 1110 BU3HAYAIOTLCS Yepe3 mapaMeTpH (KoauumueHTs!, onpeaensiowmecs yepes na-
pameTpsl; coefficients determined by means of parameters) R,, Ey, B = Gu, /Rs, €pr, €py. Hiis OeTOHY i3
SMT614 xoedirieHTd @, Oyiu BU3HAYCHI alPOKCUMALII€I0 JOCTIAHUX JaHUX METOJIOM HaMEHIINX KBaJl-
partiB

a; = 3,3904, a, =-3,1032, a; =-3,1119, a4 = §,4205, as = —4,8157.

BusHaueHi 3a 1IUMH METOTUKAMU PE3YJIBTATH IMOKA3aJH 301KHICTh 3 PEAbHOIO TiarpaMoro.

OnpepeneHue napamMeTpoB guarpaMmmbl aedopMMpoBaHua 6eToHa
n3 pemMoHTHO cmecu Sika MonoTop 614

[nsa pacyeTa BOCCTaHOBMEHHbIX Xere300eTOHHbIX 3N1eMEHTOB HeobX0aAMMO 3HaTb NMPOYHOCTHbLIE U
nedopmMaTuBHbIE XapakTepUCTUKM BETOHa BOCCTAHOBMNEHMUS.

C arton uenbto B HayuHo-uccnegosatensckon nabopatopum adHEKTUBHBIX CTPOUTENBHbIX KOHCTPYK-
UM BUHHULIKOrO HaLMOHaNbHOIO TEXHWYECKOro yHuBepcuTeTa Oblnn npoBedeHbl 3KCNepUMeHTarnbHble
uccnegosaHusa gedopmmpoBaHnsa 6eToHa 13 peMoHTHon cmecu Sika MonoTop 614, koTopylo 1cnonb3o-
Banu Ans BOCCTaHOBMNeHUst 6anok B pamkax npegBapuTensHOro akcnepumenTa [1]. MiccnegosaHua npeay-
cMaTpuBanu UcnblTaHne 6eTOHHbIX Npu3M pasmepamu 70x70x280 mm 1 ky6oB pasamepamm 10x10x10 mMm.
Mo pekomeHgauusim npomnsBoauTens B cmecb gobaenanu 25 % webHa dpakumm 5...10 mm. UcnbitaHus
OETOHHbIX NPYU3M A5 NOCTPOEHUS AMarpaMMbl «G—¢e» BbIMOSHSANMN C y4ETOM pekoMeHgaumi [2].

KpaTkoBpeMeHHble UCMbITaHUSA OMNbITHbIX 0Opa3LOB NPU3M MO3BOMMIN MOMYYUTb MOMHbLIE Anarpam-
Mbl AecbopMmpoBaHma 6eTOHa C HUCXOASLLEN 1 BocxogsLlen BeTBamMKU. Ha puc. 1 npuBeaeHbl cpegHe-
OnbITHbIE Anarpammbl gecbopmmnpoBaHus 6eToHa n3 pemoHTHon cmecn Sika MonoTop 614 (SMT614) n
06bIYHOro TsKENnoro 6eToHa.

PaccmoTpum ocobeHHOCTM noBeaeHus Takoro 6etoHa ns cmecu SMT614 nog Harpy3kom.

Ons cpaBHeHnsi paboTbl 6eToHa SMT614 ¢ 0OblYHBLIM TsKENbIM OETOHOM COOTBETCTBYHOLLEN NMPOY-
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HOCTU 6blMM  MCMNOMb30BaHbl 3aBUCUMOCTW, npuBedeHHble B [3]. Kak BuMaHO u3 puc. 1 6eToH
SMT614 nmeet Gonee nnacTM4eckne CBOMCTBA, KOTOpPbIE XapaKTepHbl AJ1si MENKO3EPHUCTbIX BETOHOB.
B uwactHocTM mogynb gedopmaumn E, meHbwe Ha 30 %; gedopmaumm g,z KOTOpble COOTBETCTBYIOT
HanpsbkeHnsaM o, = R, 6onble B 2 pasa; npeaenbHble gedopmaumnm g,, 6onbe Ha 70 % yem y 0bbly-
HbIX Tsbkenbix 6eToHoB. Pa3pylueHne Takmx o6pasuoB oTnnyaeTcs oT paspylleHuin obpasLos M3 0bbly-
HOro 6eToOHa CBOMM XapakTepoM M AUHaMuKon. Bo BpeMs ucnbiTaHusl Taknx obpasuoB NonyyYnTb HUCXO-
AsILLY0 BETKY YAaBanochb Nuib 6narogapst OCyLEeCTBEHNIO CBOEBPEMEHHOM pasrpy3ku, T. €. CHKEHUS
ckopocTu fecopmupoBaHus. MNpu onpegeneHny napaMmeTpoB Auarpammbl 3a NpeAaernbHbleE OTHOCUTESb-
Hble aedopmaumnn (g,,) NPUHUMANM 3HAYEHUS!, U3BMEPEHHbIE Ha 3Tane, NpeWwecTBYOLEMY MONTHOMY
paspyLleHnto (packanbiBaHuio) obpasua. OkoHYaTeNbHOE paspylleHre Takux 00pasLoB NMPOUMCXOAUIIO
MFHOBEHHO CO 3BYKOBbIM 3(h(PeKTOM. XapakTep paspyLleHMsi COOTBETCTBOBAs pa3pyLUEHWIO BbICOKO-
Npo4YHbIX GETOHOB, T. €. packarnbiBaHWE MNPUOMOPHbBIMK YydacTkamu (B BMAE Nupamug) Tena npusmbl
(pwnc. 2).

CTpyKTypHOE paspyLleHMe Takoro 6eToHa oTnM4aeTcs OT 0ObIYHOMO: paHHWE TPEeLUMHbI BOKPYr nop
He obpasyloTcs u3-3a Hanuuus B 6eToHe MOoNMMEepOoB, KOTOpbIE CO3AaloT MPOYHY0 0O0MOoYKY, a Takke
obecneynBaloT BbICOKYIO aAre3vio LEMEHTHOrO KaMHSi M 3amnofHUTENS; Y apMUPOBaAHHOIO Ha MUKPO-
ypOBHe GeTOHa BbICOKasi MPOYHOCTb Ha PaCTSKEHME, YTO He MO3BONSIET HaKanMBaTbLCA MUKPOTPELLU-
HaM.

CpegHne uanko-mexaHN4eckme xapaktepuctukm 6etoHa ns cmecn SMT614 npuBeaeHsl B Tabnuue.

AHanuTuuyeckoe onucaHue guarpammbl gedopMMpoBaHUA PEMOHTHOro 6eToHa

[na Mcnonb3oBaHWst MOMYYEHHbIX Pe3ynbTaToB B pacyeTax BOCCTAHOBIIEHHbIX KOHCTPYKUMIA Heob-
XOOUMO MPUHATL aHanNMTUYEeCKoe onucaHue guarpammbl 4edOpMMpoBaHMS BOCCTaHaBnmBatoLloro oe-
TOHa. Ha cerogHs cyuiecTByeT HECKONbKO MoAXO40B K MaTeMaTMYecKOoMy OMMCaHuK Auarpammbl CO-
CTOsHUA GeToHa. [nanas3oH 3TUX MOAXOAO0B AOCTATOYHO LUMPOK — OT KPUBOMMHEMWHbIX, MakCMMarbHO
NPUBNMKEHHBIX K OMbITHBIM KPUBbIM, K KYCOYHO-ITMHENHBLIM, KOTOPbIE MPOXOAAT Yepe3 OCHOBHble 6aso-
Bbl€ TOYKM.

Ounarpamma gedopmupoBaHus 6etoHa SMT614 HEMHOro oTNMYaeTCs OT TUMMWYHBIX NSt TSHXKENoro
OetoHa. Onuwem gunarpammy aedopmmpoBaHus 6etoHa m3 SMT614, ncnonb3ys 3aBUCMMOCTM, KOTO-
pble HawnM Hambornee WMPOKOE NPUMEHEHNE:

— 3aBucumocTun Kapnerka M. U. u gp. [4—5] (1);

— 3aBWCUMOCTb B BMAe NONMHOMa nsiTon ctenenu [3] (2).

[ns 6eTtoHa n3 SMT614 koadbULUMEHTbI @y ObINM onpeaeneHbl annPOKCMMaLMEN ONbITHBIX AAHHbIX
METOAO0M HaMMEHbLUNX KBaLpaToB:

a, =3,3904, a, =-3,1032, a; =-3,1119, a4 =8,4205, as=-4,8157.

OnpepeneHHbie No 3TMM MeToAMKaM pesyrbTaTbl MoKas3anu coBnageHne ¢ pearnbHOW guarpaMmmMmon.

Determination of diagram parameters of concrete deformation
of repair mixture Sika Mono Top 614

For computation of restorted reinforced concrete elements it is necessary to know stress and
strain characteristics of restoration concrete.

For this purpose research laboratory of efficient building constructions of Vinnytsia National
Technical University carried out experiments aimed at study of concrete deformation based on ap-
plication of Sika Mono Top 614 mixture. The given mixture was used for restoration of beams within
the framework of preliminary experiment [1]. The research provided testing of 70x70x 280 mm con-
crete prisms and 10x10x10 mm cubes. In accordance with recommendations of the manufacturer
25 % of rubble of 5—10 mm fraction was added to the mixture. Tests of concrete prisms of con-
struction of "o—e¢" diagram were carried out, taking into account the recommendations [2].

Short-term tests of proof samples allowed to obtain complete diagrams of concrete deforma-
tion with descending and ascending branches. Fig. 1 shows diagrams of averaged results of ex-
periments of concrete deformation using Sika Mono Top 614 (SMT614) repair mixture and con-
ventional heavy concrete.

We shall consider the peculiarity of such concrete, made of SMT 614, behavior under loading.

For comparison of work of SMT614 concrete with conventional heavy concrete of correspond-
ing strength dependences given in [3] were applied. As it is seen in Fig. 1 concrete SMT614 has
greater plastic properties characteristic for fine-grained concrete. In particular, module of defor-
mations E, is 30 %, less, deformations ¢,z which correspond to stress o, = R, are 2 times, limiting
deformations g, big on 70 % than at usual heavy concrete. Destruction of such samples differs
from destruction of samples made of conventional concrete by the character and dynamics. Dur-
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ing test of such samples getting a descending branch was possible only due to realization of duly
unloading, i. e. reduction in speed of deformation. At definition of the diagram parameters as limit-
ing relative deformations (g,,) accepted the measured values at a stage that preceded full de-
struction (splitting) of a sample. Final destruction of such samples occurred instantly accompa-
nied by sound effect. Character of destruction corresponded to destruction of high-strength
concrete, i. e. splitting of supporting parts (in the form of pyramids) of prism body (Fig. 2).

Structural disintegration of such concrete differs from conventional one: early cracks around
pores are not formed because of presence of polymers in the concrete which create solid shell,
and provide high adhesion between cement stone aggregate; the concrete, reinforced on micro-
level has high tensile strength that prevents accumulation of microcracks.

Average physical mechanical characteristics of the concrete obtained from the mixture
SMT614 are given in Table 1.

Analytical description of the diagram of deformation of restoration concrete

To apply the obtained results in calculations of constructions being restored it is necessary to
accept the analytical description of deformation diagram of restoration concrete. Nowadays there
are several approaches to mathematical description of concrete state diagram. The range of the
approaches is rather wide-from curvilinear, maximally close to testing curves, to piecewise linear,
which pass across main basic points.

Diagram of SMT614 concrete deformation differs from diagrams typical for heavy concrete.
Let us describe the diagram of SMT614 concrete deformation, using dependences which have
been widely used:

— M. | Karpenko's dependences, etc. [4—5] (1);

— dependence in the form of the polynomial in the fifth degree [3] (2).

For concrete made of SMT614 factors a, were determined by approximation of test data using
the method of least squares:

aq =3.3904, a, =-3.1032, a3 =-3.1119, a, =8.4205, a5 =—-4.8157.
The results determined by means of these techniques have shown coincidence with real dia-
gram.

BucHoBku

Bnepire orpumano miarpamy aedopMyBaHHs 06eToHY i3 peMoHTHOI cyMmimi Sika MonoTop 614 Ta Bu-
3HA4YEeHO TP [[LOMY OCHOBHi JepopMaTHBHI XapaKTepUCTUKH, SIKi IEIIO BiAPI3HIIOTHCS BiJl XapakTepHc-
THK 3BUYAHHOTO BaKKOTO OETOHY.

OTpuMaHO aHAJIITUIHE OMUCAHHS AeOPMYBaHHS OCTOHY 3 BUKOPHUCTAHHSIM BiIOMHUX 3aJICKHOCTEH.

OTpumMaHi B TOCTIIKEHHSAX PE3yIbTaTH JO3BOJSTH OOYAYBaTH METOAMKH PO3PaXyHKY HECYdol 31at-
HOCTI 3113006 TOHHUX KOHCTPYKLiH, BITHOBJICHUX Ta MmiacuieHnx cucrtemoro Sika MonoTop.

Mertoanka po3paxyHKy Oyzae 0a3yBaTHCh Ha 3aJICKHOCTSAX Y BUTJIAI TOJIIHOMA IT'ITOTO CTETICHS, BH-
XOZSIYM 13 3pyYHOCTEH BUKOPUCTAHHS iX MiJ Yac iHTErpyBaHHA PIBHSHHSI PiBHOBAardM PO3PaxyHKOBOTO
nepepisy, a TaKOX Y 3B’5I3Ky 3 YCTAICHOIO HIKOJIOI0 PO3PaXyHKY 3a1i300€TOHHUX KOHCTPYKLiH B YKpaiHi,
1o 6a3yeThcs Ha MeTojMKax po3podsiennx B HIIBK.

BbiBOAbI

Bnepsble nonyyeHa guarpamma gedopmupoBaHust 6eToHa u3 pemoHTHom cmecn Sika Mono-

Top 614 1 onpeaeneHbl Npy 3TOM OCHOBHbIE AedOpMaTUBHbLIE XapaKTEPUCTUKU, KOTOPbIE HEMHOIO OT-
NMYaloTCA OT XapaKTepUCTUK 0BbIYHOO Tshxenoro 6eToHa.

I'Ionyquo aHannTn4eckoe onucaHune D,e(t)OpMVIpOBaHVIFl 6eToHa C Mcnonb3oBaHMeM M3BECTHbIX 3a-

BMCUMOCTEMN.

I'IonyquHble B nccrnenoBaHnAax peaysibTaTbl NO3BOJIAT MOCTPOUTbL METOAUKM pacyeTa Hecyu.l,e17| cno-

COBHOCTM xene306eTOHHbIX KOHCTPYKLMI, BOCCTAHOBIIEHHbIX U YyCUneHHblx cuctemon Sika MonoTop.

MeToauka pac4yeTa 6yﬂ,eT 6a3MpOBaTbCF| Ha 3aBMCMMOCTAX B Bue NOnNMHOMa NSATON CTENeHun, CXo-

A1 U3 yA0OCTB MX MCNOSb30BaHMS MPU MHTErPUPOBAHMUN YPaBHEHUS PABHOBECUSI PAcYETHOrO CeYeHust, a
TakXkKe B CBA3M C CIOXMBLUENCS LUKOSOM MO pacyeTy Xene3o0eTOHHbIX KOHCTPYKUMIA B YKpanHe, koTopasi
Ba3supyeTcsa Ha meTogmkax paspaboTtaHHbix B HUNCK.
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Conclusions

For the first time deformation diagram of concrete made of Sika MonoTop 614 mixture is ob-
tained, main strain characteristics which slightly differ from characteristics of conventional heavy
concrete are determined.

Analytical description of concrete deformation, applying most widely used dependences, is ob-
tained.

The results obtained allow to elaborate techniques aimed at calculation of carrying capacity of
restored and strengthened by Sika MonoTop system, reinforced concrete constructions.

Technique of calculations will be based on dependences in the from of polynomial of the fifth
degree, proceeding from the convenience of their usage while integration of equilibrium equation
of reference section and in accordance with the methods used by Ukrainian school of reinforced
concrete constructions calculation, based on techniques developed at SRIBC.
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