Kabenb 0nia beTtoHa
K,U,EC B CEKUUAX

Ocob6eHHOCTN BO3BeAeHNA 6@TOHHbIX KOHCTPYKLNA B 3SMMHNIA Nepuoa

Cekuum gna nporpesa 6etoHa KABC




Heobxoodumocme Kpy2/10200U4HO20 8e0eHUA cmpoumesibcmaa 6e3 CHUXeHUA MmemMnoa:
- BbICOKAA KOHKYPEeHUUH;

- go3pacmatoujue memnel 8 cCmpoumersibCcmae;

- holumu4yeckasa cumyauus;

- nepebou 8 huHAHcUpos8aHuu;

- 8bINOJTHEHUE CO02/1ACOBAHHbIX C 26HNOOPAOYUKOM 06BemM0o8 3aKasa.

beTOH — 0AWH U3 OCHOBHbIX MaTepunanos ANA CTPOUTENbCTBA U OAHOBPEMEHHO OAUH
U3 CaMbiX «4yBCTBUTENIbHDBIX» K X0/104Y.

beToH — 3TO cmecCb B onpeaeneHHbIX NPonopunaAx LemeHTa, rpasma (I/U'IM IJ.I,e6eHKI/1) 1 BOAbl.

Mpouecc 3aTBepaeBaHMA 6eToHa M Habopa NPOYHOCTN HANPSAMYHO CBA3AH C TemnepaTypom
OKpY:KatoLLen cpeapl.

3acTbiBaHMe BETOHA — 3TO XMMUYECKaA peaKkuua ruapataumum UeMEHTHOM cmecK, B pesy/braTe
KOTOpo 0bpasyeTca TBepAbi LLEMEHTHbIA KamMeHb. ITOT NpoLecc NPoxoauT B 2 3Tana

(3aryCTeBaHme 7 TBepﬂ,EHMe) MU 3aHMMAET HECKOJIbKO Heae lb.

*rmp,paTau,Mﬂ—npou,ecc CBA3blBAHWMA YaCTUL, PpaCTBOPMMOTO B BOAE BeELWECTBA C MOJZIEKY/TaMK BOAbl.



KD‘EC | Oco6EHHOCTY 3MHET0 6ETOHMPOBAHNA

Mpu cHUXKeHnn TemnepaTypbl Bo3ayxa Ao +5°C Heo6xoaMMo NnpuHMMaTb mepbl No
npeaoTBpalLeHUIo 3amep3aHusa 6eToHa.

Cnocobbl npedomspaujeHus 3amep3aHus:
1) cneymanbHble KOMMNOHEHTbI-NPNCagKN
- ycKopstoLue 3aTBepaeBaHue;

- CH/UXawlwne temnepatypy 3amMmep3aHnA:
X/TOPUCTbIN HAaTPUI (MOBapeHHasA Cosb), XJIOPUCTBIN KanbUW, YIEKUCbIN Kanuii N T.4.

2) o6orpes
- yTenneHue-onanybka v aon Tenionsonauma (ona cCoxpaHeHus Tenna,
BblA€NAEMOro npu 3aTBepeBaHnN)

crneumanbHbIf cCOCTaB cmecu ¢ 60nbLlINM TeNNOBbIAENEHNEM (C COOTB MUHepanamMu, 6e3
30/ U WaKoB), NOAOrPeB KOMMNOHEHTOB NPY MPUroTOBIEHUN CMECK

- HeI'IOCpe,EI,CTBeHHbIVI nogorpes OeTOHHOW cMmeciu,
anekTpooborpes (Kabenu, cTep»KHW) UNK Napo-BOAAHON (TPYOKHN)
- BO3BegeHune O6OFp€BaEMOFO waTpa BOKPYr 3a/1MBaemMomn KOHCTPYKUNN

napooborpes, TeN/IOBble NYLKKW, TEMNTIOBEHTUNATOPDI

3) ncnonb3oBaHme KOMGIIIHaI.I,I/II/I YKa3aHHbIX MeToO[40B.



K.U‘BC | Oco6EHHOCTY 3MHET0 6ETOHMPOBAHNA
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KOBC |

B pe3ynbtaTte Hay4yHbIX nccnegosaHuni, nposogmmoix 8 LHUMOMTI Tocctpos CCCP
c 1974 r, 6bina pa3paboTaHa TexHo0rMaA Nporpesa 6€ToHa C NOMOLLbIO
3NEKTPUYECKMX HarpeBaTe ibHbIX MPOBOAOB.

Oborpes HarpeBaTeNbHbIMU Kabenamu — Hanbonee pacnpocTpaHeHHbIN cnocob.

OcHOBHble mexHo/102u4Yeckue mpebosaHusa Npu npozpese bemoHa sekmpudeckumu
Kabenamu:

- TemMmnepaTtypa OKpyXKatowen cpeabl, NP KOTOPOM HeobxoanMMO NPUHMMATbL MEpbI
NO YTENNIEHMNIO KOHCTPYKLUM U BO3MOXHOMY A0NO/IHUTENBHOMY 0borpesy - +5°C;

- TemnepaTtypa nporpesa 6eToHa B 1t060M ero Touke A0/KHa bbITb He HUXKe +8°C
(»kenatenbHo, 40-50 °C);

-ONA NpeaoTBpalleHms neperpesa 6eToHa TemnepaTypa Ha NOBEPXHOCTU Kabena He
[0/1Ha bbITb Bbiwe 70-80 °C);

- Npu Nporpese ob6sA3aTeneH KOHTPO/Ib TeMnepaTypbl 6eToHa;

- NPOrpeB OCYLWECTBASAETCA, KaK NPaBMI0, B TE4EHUN 5-7 aHeln;

- paboTbl N0 6eToHMpPOBaHUIO BeAyTCA NpU TemnepaTtypax He Huxke -30 °C.



KD‘EC ‘ TpaguumMOoHHbIN cnocob anekTpooborpesa

HazpesamenbHsie kabesnu [THCB
- B Kunna-crasnbHaA NPoOBOIOKA

| ﬂ N3onauma-MN3a nam NBX
———— | Tpu TMNOpasmepa-anameTpbl Xua: 1,2 mm, 2 mm, 3 mm

MwuH TemnepaTypa MOHTa)<a (Npn BTOPUYHOM Cbipbe) — MUHYC 15°C

-ObopynoBaHMe U maTepuanbl 4nA obycTponCcTBa
oborpesa:

-oNnA cTaHuum gna nporpesa 6etoHa (Clb, -cToMmocTb
ot 35 000 py6., apeHaa ot 1000 py6./cyTKM, Bec oT 120
Kr

- cunosble Kabenun Kl — ot 230 py6/m-gnsa
NOAK/IIOYEHNA NMUTAHNA K CTAHLUN

-[Mposoaa AllB — ana nogKknyYeHUA HarpesaTe/ibHbIX
Kabenen K ctTaHUUK

-TepmomeTp yndposomn — 1500 pyb.




Kabenb ona betoHa
K,U,EC B CeKLMAX

HarpeBatenbHbin Kabenb KABC cneynanbHo paspaboTaH AnA yCKOpeHns
3acTbiBaHUA 6eTOHA NpY CTPONTENbCTBE 3A4aHNIN N COOPYKEHN.




KD‘EC ‘ HasHaueHue

KabenbHbie cekyuu KJbC obecneqyusarom 803MOXHOCMb nposedeHUs MOHOJIUMHO-
cmpoumesibHbIX pabom Kpyesibit 200.

HazepesamenbHebilt kabenv K[]bC smo —

- cambll 3¢pcbekmusHbIl cnocob npozpesa bemoHa;

- bbiIcmpoe U pasHoMepHoe mgepOoeHuUe 6emoHa Npu HU3KUX memnepamypax;

- NpOCMouU MOHMAX;

- omcymcmaue mpaHcghopmamopa 0714 NOOKI0YeHUA NUMAHUA U 3ampam, C8A3AHHbIX C
€20 NpUMeHeHUeM;

- cmabusibHAA MOUWHOCMb U pasHOMePHbIU npozpes 6e3 KuneHUA U 8b120paHUA NPOB0OO0S.

MpuHuMN gencrena-

HarpeBaTenbHbI Kabenb packnaabiBaeTca Ha apmaType ob6beKTa, NogerKalero
3anmBKe 6eToHOM. MNocne 3annBKkM 6eToHa B onasnybKy, Kabenb NOAKNOYAOT K CETH
anekTponuTtaHua. Kabenb KOBC, npoasnaa cBOW HarpeBaTe/ibHble CBOMCTBA, CYLLINT
6eToH Heobxoanmoe Bpemsa, UCXOAA U3 YCIOBUIM SKCNAyaTaLUM U pa3MepoB
H6EeTOHHOWM KOHCTPYKUMK. MNocne BbiCyllMBaHUA Kabenb OTKAOYAOT OT CETU NUTAHUA,
0bpe3atoT KOHLbI M OCTaBAIAOT BHYTPU BETOHHOW KOHCTPYKLUMUM.



Knsc | KOHCTpYKLI,MFI N aCCOPTUMEHT

KoHcmpykyua cekyuu KbC
Cekuua KOABC coctonT U3 ABYX*KUIbHOTO Kabens,
COeAMHEHHOTO C YCTAaHOBOYHbIM NpoBogoM. Kabenb ¢ oaHoOM
CTOPOHbI COeANHEH C YCTAHOBOYHbIM MPOBOAOM MPM NOMOLLU
coegnHnTeNnbHOM MydTbl, @ C APYron CTOPOHbI UMeeT
KOHLEBYIO MYyPTY.

N301aUMA-XMMNYECKM CLUNTBIN NOANITUNAEH, 060n04Ka-TBX.
My@dTbl — Ha OCHOBE TEPMOYCaXKMBaKOLWMXCA TPYOOK -
obecneymnBaloT repMeTUYHOCTb CoOeANHEHUA.
CeueHuna yctaHoBo4YHOro nposoaa Y/b 3:

1,5; 2,5 1 4,0 mm2 B 3aBUCMMOCTU OT MOLLHOCTU CEKLIUM

AccopmumeHm:
HalMeHOBAHHE CeKIiH HATPEBATETbHOI] HNnmuua | CraproBas Homunanenas COHpOTI/IBJICHI/IOC
<ABCILHOI Harp. MOIIIHOCTh MOIIIHOCThH cekiuu nipu +20°C,
4acTh, M | cekiuu, BT cekiuu, BT Om

Ceknus HarpeBarenbHas kadbenbHas 40K/ [BC-10 10,0 440 400 104,5-121,0
Ceknus HarpeBarenbHas kadbenbHas 40K/ 1bC-20 20,0 910 800 50,5-58,5
Cexuus HarpeBaTenbHas kaoenpHas 40K [bC-54 53,0 2250 2120 19,9-23,1
Cekrnus HarpeBarenbHas kabenbHas 40K/ [bC-82 82,0 4080 3280 11,3-13,1
Cexuus HarpeBatenbHas kaoenpHas 40K IbC-100 100,0 5120 4000 9,0-10,4
Ceknus HarpeBarensHas kabensHas 40K/16C-150 150,0 7680 6000 6,0-6,9




TexHU4YecKue Xapakmepucmuku

HanpspkeHne nutaHus ~220-240 B
JInHenHaa MOLLIHOCTb B YCTaHOBUBLLEMCS PeXUMe 40 B1/m
ConpoTumBrneHne n3onaumm 10 MOM*m
MuHManbHaa Temnepartypa MOHTaxa -30 °C
MuHUManbHbIN paguyc nsrnba Npn MOHTaxe 35 Mm
HomuHanbHbIM pa3mep HarpeBaTenbHOro kabens (anameTp) 5-7 Mm
[nnHa ycTaHOBOYHOIO NpoBoaa 2M
MuHMManbHOE paccTosHME MeXQy HUTKaMn HarpeBaTenbHOro kabens 60 Mm
IP67

CTteneHb 3awmnThbl

Cekunm KABC — He3amMeHMMbIM MOMOLLHMK NPU 3MMHEM BETOHMPOBAHUM.

MpumeHeHue cekumim KOBC no3BonseT cywecTBEHHO PaCUUPUTb KKANMATUYECKUNE

PaMKKU» CTPOUTENLCTBA.

Cekunn KABC no3B0oNAOT BbINO/JIHNTL BCE TEXHOJIOTMYEcKue TpeboBaHuA,
npeabaBAsieMble K 3MMHeMYy 6eTOHMpPoBaHUIO. YTo B ganbHenwem obecneuunt

COXPaHEHMe 3KCN/yaTaLMOHHbIX XapaKTEPUCTUK BETOHHbIX KOHCTPYKLUIA B TEYEHUN

BCEro CpoKa CNy*Kbbl.
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—o—CTapToBan MOLLHOCTb, BT/m —#-HomMnHanbHaa MOLLHOCTb, BT/m

HecmoTpa Ha pas/inyHble KWU/bl U, COOTBETCTBEHHO, Pa3/IMYHYIO CTaPTOBYO MOLLLHOCTb
Ha 1 nor m Kabens, yCTaHOBUBLLAACSA MOLLHOCTb A1 BCEX CEKLUUN OAMHAKOBa,
YTO OYEHb BA*KHO ANA PaBHOMEPHOro Nporpesa M 3aTBepaeBaHMa 6eToHa.



KD‘EC | OcobeHHOCT NPUMEHEH NS

Tunoesble 30HblI U pekoMeHOayuu 018 ucnosb3osaHus cekyud KbC

-NPW 3a/IMBKE BONbLLIOTO KONMYECTBA HEDOONbLLIMX MOHONUTHbIX 31€MEHTOB;

- ANA BbINO/HEHWSA KOJIOHH, CTEHOK, TEXHONOIMYECKUX NOA/IMBOK, HE OTB/IEKan
OCHOBHYO bpuragy Nno MOHONUTY;

- AN OTBETCTBEHHbIX OT/IMBOK C PaBHOMEPHbIM MPOrpeBOM apMaTypPHbIX PELLIETOK
6e3 KMNeHUA 1 BbIropaHus;

- Npu nogaye 6eToHa U3 MUKCepPa;

- NP UCNosIb30BaHUK BMbBpaTopa AN AONONHUTENbHOMW NPOYHOCTM 6e3 onacku
noBperaeHuns Kabens;

-Npu aBpasbHbIX paboTax n 6es3 peryninpoBaHUsa MOLLHOCTM NPOrpeBa;

- €C/IM KOIMYECTBO MOHOJIUTHbIX 3/IEMEHTOB NOTPeb0Bano Hbl CANLWKOM 6ObLLIOTO
KO/IMYECTBA NPOrPEBOYHbIX CTaHUUA OAHOBPEMEHHO.




KD‘EC | OcobeHHOCT NPUMEHEH NS

PekomeHOayuu no Heob6xo0umoU MowHoOCMuU u MoHmMaxy cekyut KAJbC

- Kabenb MOHTUpPYETCA Ha apmMmaTypy B macce 6eToHa, HO He rybrke 20 cm oT
NOBEPXHOCTMU, Macca BHYTPU 31IEMEHTA KOHCTPYKLUM 0ObIYHO He NporpeBaeTcs.

- YknaaKa Kabensa nonrkHa obecneyntb paBHOMEPHOCTb NPOrpesa npu
eANHOBPEMEHHOW 3a/INBKE.

- MepeceyeHne 60nbLWION NNIOWAAN NPOTPEBAEMOTO 3/IEMEHTA C HETOHHbIMMU U
KUPMUYHBIMN MAaCCMBAaMMN HEAOMYCTMMO — MacCCa BbICTYAUT 3NEMEHT, MOLLHOCTU
NPOrpeBa He XBaTUT.

- O6bI4HO Ha 1 KB. M NporpeBaemMoi NOBEPXHOCTU UAET 4 NOrOHHbIX MeTpa Kabens.
- Heobxoanman opueHTUPOBOYHAA MOLLIHOCTb ANA NporpeBa: Ha 1ky6. m
MOHONUTHOro 6eToHHOro nsaenuna Tpebyetca ot 0,4 - 1,5 KBT MOLWHOCTU NPOrpeBa,
3TO 3aBUCUT OT TOJILLIUHbBI U MaTepmana onanybKu, ycTpomncTBa NapHUKa,
TeMnepaTypbl U BETPA, TAKKE BaXKHO Y4UTbIBATb U NPUMEHAEMbIE NPUcagKku ans
b6eToHa.




Tunosble mensiomexHu4yeckue pacdemasl N0 MUHUMAJ/TbHO
HeobxooumoU MOWHOCMU Ha npumepe 6emoHHbIX 6AI0K

NcxoaHble AaHHble:

- Ha4YaNbHaA TemnepaTypa 6eToHHOM maccbl +5 °C;
- nogaepXmBaeman TemnepaTypa 6€TOHHOM Macchl
+10 °C (He meHee +8 °C);

- onanybka 13 cTasIbHOro IMCTA TONLWMHOM 5 mm;

Banka 600x600 mm
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Bpemsa pasorpesa 1 = 19,6 yaca.
CpeaHaAs TemnepaTtypa no obvemy
6eToHHOM maccbl Tv = 14,4 °C.
MunHumanbHaAa TemnepaTypa Ha
nosepxHoctn cBam Tmin = 8,1 °C.

€

- MMHepa/ibHaA BaTa B Ka4ecTBe Tena0M30N58LUnn
(TonwmHa 50 n 100 mm);

- MMHMMAa/IbHaA TeMnepaTypa OKpyKatoLero Bo3ayxa
-25 °C.

Banka 1000x1000 mm
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Bpemsa pasorpesa Tt = 27,0 yacos.
CpegHaa TemnepaTypa no obbvemy
6eToHHOM maccbl Tv = 10,3 °C.
MuHMManbHaa TemnepaTypa Ha
nosepxHocTn cean Tmin = 8,1 °C.
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KD‘EC | OcobeHHOCT NPUMEHEH NS

TG6J'IUL{G epemMeHuU docmuXxeHUsa MUHUMA/IbHOU mexHosio02u4eckou memnepamypbl

6emoHa npu pasu4YHsIX memnepamypax

CpeaHsas MunHMMmanbHas
MouwHocTb | TemnepaTypa Bpemsa Temnepartypa TemnepaTypa
banka oborpeBa, | OKpyrKatoLLlero pa3orpesa, no o6bemy Ha
BT/m Bo3ayxa, °C yac 6eToHHOMN NOBEPXHOCTHU
maccsl, °C 6anku, °C
-25 19,6 14,4 8,1
banka
600x600 160 -15 13,8 13,6 8,1
-5 10,1 12,7 8,2
-25 27 10,3 8,1
banka
1000x1000 160 -15 21,6 10,1 8,5
-5 18,4 10,1 81

Mpu oborpese kene3obeToHHbIX 6aI0K 6e3 npumeHeHUA Ten10M30A9LUN
Kopnyca onanybku npu TemnepaTtype oKpyrKatoulero sosayxa -25 °C
MOLLIHOCTb, Tpebyemasn Ana pa3orpesa, A0KHa cocTaBnsaTb 7000 Bt/m.




KD‘EC | OcobeHHOCT NPUMEHEH NS

Tunosblli meniomexHu4Yeckul pacyem no MUHUMA/1bHO
HeobxooumoU MOWHOCMU Ha npumepe 6emoHHOU numel

F2ED
£3.84
55.08
46.32

37.56

28.80

20,04
11.28
252
-£.24
-15.00

CpegHAa  |MuHMManbHanA
TemnepaTtypa Bpema | TemnepaTypa | TemnepaTypa
OKpYKaloLLero | pasorpesa,| no obbemy Ha
BO34yxa, °C yac 6eTOHHOM | MOBEPXHOCTH
maccsol, °C nanTobl, °C

JInHenHan Pacxop,
MOLLHOCTb | HarpeBaTenbHoro| MoOLLHOCTb

Kabena, | Kabena Ha nauTty, |oborpesa, BT

BT/m M

37 12,6 473,6 -15 15,7 22,11 8,05




KD‘BC | KOHKYpeHTHOe OKpYy»XeHune

OCHOBHbIE KOHKYPEHTbI:
Ebeco (lLUBeuwns)

Fenix (Yexna)

BET/Cramo (DuHnaHana)

Ha peiHke Esponei u Poccuu cyujecmayem HeCckos16Ko munos
Kabesiel 071 yCKOpeHUA 3ameepoesaHus bemoHa.
B Poccuu Haubonee pacnpocmpaHeH kabese BET.

OCHOBHble n
napameTpbi pousBogutennb
KomnaHus CCT Ebeco Fenix Kima BET (Cramo)
AccopTUMEHT 10, 20, 54, 82, 3,3,10,35,85m |10,19, 38,82 m 40,90 m 3,3, 10, 20, 35,
100, 150m 55, 85m
Mapka Kabensa KABC BHS PDS1P CURE33 BET (Cramo)
Po3HMyHaa ueHa | OT 57 p./m.n. Ot 291 p./m.n. | OT 125p./m.n. Mop, 3aKas. Ot 62 p./m.n.
CpOK nocTaBKM NMocTtoAaHHOE B Hannuun n nog | MNopg 3akas. 2 mec. NMocTtoAaHHOE
Ha/n4me. 3aKas. Han4me.
MouHocTb, Bt/m | 40 Bt/m 40 Bt/m 38-40 Bt/m 33-40 Bt/m 40 Bt/m
HanpsaskeHne ~220-240 B 230 B 230 B 230 B 220 B
CrpaHa Poccua Lseuns Yexuns Lseuns QOuHnangna
NPOMCXOXKAEHUA (Yexnn)
OCHOBHble OnTMmanbHoe Hanunuune eBpo- | Hannume espo- CeKuuu Ha ocHoBe | Hanunume eBpo-
KOHCTPYKLUMOH- | COOTHOLLEHMne BUJIKM BUJIKM camoperynm- BUJIKM
Hble OT/INYMA LLeHa — Ka4yecTBo, pytowierocs Kabena
CTabunbHOCTL

napameTpoB




K D‘EC | NpenmyLLecTBa

MpoAayKT oT KpynHenwero B EBpone npounssoauTena 6bITOBbIX U
NPOMbILL/JIEHHbIX CUCTEM 3/1EKTPOObOrpeBa.

KauyecTBo MMpPOBOro cTaHaapTa.

HagexHocTb n 6e3onacHocTb cnctem noateepxaaetca 100% KoHTponem
KayecTBa NpoayKumm

N paBHOMEpPHOE 3acTbiBaHME HEeTOHa NPU HU3KMX TemnepaTypax

Mbl npegsiaraem camblii LUMPOKNIA aCCOPTUMEHT NPOAYKLUUM MO
Jlydllen LeHe Ha PbIHKe.

MoCcTOAHHbIM CKNAACKOM 3anac.

MonHoe rapaHTUMHOE CONPOBOXKAEHNE NPOAYKLINMN.

4 KABC — cneymanbHo pa3paboTaHHbIM Kabenb, obecneymBatowmmn bbicTpoe




