Kabenb onga beTtoHa
KD,EC B CeKLMNAX

OcobeHHOCTU BO3BeAEeHNA DETOHHbIX KOHCTPYKLUU B 3MMHUMU nepunoa,

Cekuunun gna nporpeBa 6etoHa KOBC




K ﬂ‘BC ‘ BeToHHble paboTbl KpyrnbIi roa

Heobxodumocme Kpyari0200u4HO20 8edeHuUs cmpoumeribcmea be3 CHUXeHUS
memros:

- 8bICOKasi KOHKYpeHUUS,

- go3pacmarouwue memMribl 8 CMpPoUMmMerbcmee;

- roriumu4eckasi cumyauus;

- nepebou 8 huHaHcuposaHuU;

- 8bIMOJTHEHUE cO2/1ac08aHHbIX C 2eHNOOPSO4YUKOM 0b6bemMo8 3aKa3sa.

beTOH — 0AMH U3 OCHOBHbIX MaTepnUanoB ANA CTPOUTENbCTBA U O4HOBPEMEHHO OAUH
U3 CaMbiX «4yBCTBUTEJ/IbHDIX» K X0/104Y.

BeToH — 3To cmech B onpeaeneHHbIX NPonopumnax LemenTa, rpasua (nnm webeHku) v Boabl.

Mpouecc 3aTBepaeBaHnA 6eToHa n Habopa NPOYHOCTM HANPAMYHO CBA3AH C TeMnepaTypomn
OKpYXKatoLwen cpeapbl.

3acTbiBaHME 6eTOHa — 3TO XMMUYECKan peaKkuus rugpaTtaumum LeMEHTHOM CMecK, B pesy/braTte
KoTopoWn obpasyeTca TBEPAbI LEMEHTHbIA KaMeHb. ITOT NPoLEecc NpoxoauT B 2 3Tana

(3arycteBaHue v TBEPAEHME) N 3aHMMAET HECKOJIbKO Heaesb.

*rngpatauma-npoLecc cBA3biBaHWA YaCTUL, PaCTBOPMMOTO B BOJE BELLLECTBa C MOIEKYN1aMn BOAbI.



KAbC ‘ OCOGEHHOCTY 3UMHEro GETOHUPOBaHWS]

Mpu cHUXKeHnn TemnepaTypbl Bo3ayxa Ao +5°C Heo6xoaMMO NpUHMMaTb mepbl Mo
npeaoTBpalLeHUIo 3amep3aHua 6eToHa.

Crniocobbki npedomepauwleHuUss 3aMep3aHUus:
1) cneumnanbHble KOMMOHEHTbI-MPUcagKu
- yCKOpsoume 3aTeepaeBaHue;

- CHMXawuwme TeMnepartypy 3aMep3aHnA.
XJTOPUCTBIN HATPUI (MOBapeHHas Corb), XIOPUCTbIN KanbLUWW, YIMEKUCSbIA Kanuin u T.4.

2) oborpeB
- yTenneHne-onanybka n gon tennonsonauus (4nsi CoxpaHeHust Tenna,
BblAENAEMOro npu 3aTeepaeBaHnin)

cneumanbHbIA COCTaB CMecK ¢ DonbLIMM TENOBbIAENEHNEM (C COO0TB MUHepanamu, be3
30 n LUﬂaKOB), nogorpeB KOMMOHEHTOB MNMpu NPUroToBreHNnM cMmecu

- HENoCcpeacTBEHHbIN NogorpeB OETOHHOM CMECH;
anekTpooborpes (kabenu, CTePXKHU) U Napo-BoasiHOM (TPyOKn)

- BO3BeaeHne oborpeBaemMoro watpa BOKpYr 3arimBaeMon KOHCTPYKLUN
napooborpes, TENMNOBbIE MYLLKA, TENNOBEHTUNATOPbI

3) ncnonb3oBaHue KOMOMHaLUMN yKa3aHHbIX METOAOB.



KAbC ‘ OCOGEHHOCTY 3UMHEro GETOHUPOBaHWS]
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KOBC |

B pe3ynbtaTte Hay4yHbIX nccnegosaHni, nposogmmbix 8 ULHUMOMTM Tocctpoa CCCP
c 1974 r, 6bina pa3paboTaHa TexHOOrMA Nporpesa HE€ToHa ¢ NOMOLLbIO
3NEKTPUYECKMX HarpeBaTe ibHbIX MPOBOAOB.

Oborpes HarpeBaTeNbHbIMU Kabenamu — Hanbonee pacnpocTpaHeHHbIN cnocob.

OcHoBHble mexHorioaudyeckue mpebosaHusi rpu ripoepese bemoHa
ANeKmMpu4yecKkuMu Kabensmu:

- TemnepaTypa OKpYyrKatoLllen cpedbl, NPy KOTOPON HEObXoAMMO NMPUHMMATb Mepbl
NO YTEN/IEHMIO KOHCTPYKLUM M BO3MOXHOMY A0NONHUTENbHOMY 0borpesy - +5°C;

- TemnepaTtypa nporpesa 6eToHa B 110601 ero Touke A0AKHaA ObITb He HUxKe +8°C
(»kenatenbHo, 40-50 °C);

-ONA NpenoTBpalLeHma neperpesa beToHa TemnepaTypa Ha NOBEPXHOCTU Kabena He
[0/1KHa bbITb Bbiwe 70-80 °C);

- Npu nporpese obA3aTeneH KOHTPOAb TeEMNepPaTypbl OETOHa;

- NPOrpeB OCYLECTBAAETCA, Kak NpaBu/o, B Te4eHUn 5-7 gHewn;

- paboTbl N0 6eToHNUpPOBaHUIO BeAyTca Npu Temnepartypax He HuxKe -30 °C.



KABC ‘ TpaanLMOHHbIN cnocob anekTpooborpesa

HazpesamernbHbie kabenu NHCB
32 "una-ctanbHaa NpoBOJIOKa

1
|T ﬂ Usonauma-N3 nam NBX
—_—— - Tpu TMNOpasmepa-gnameTpsbl Kun: 1,2 mm, 2 mm, 3 mm

MWH Temn-pa MOHTaxKa (Npu BTOPUYHOM Cbipbe) — MUHYC 15°C

-ObopynoBaHMe U maTepuanbl 4na obycTpomncTBa
oborpesa:

-ANs ctaHumm ans nporpesa 6etoHa (CMbB, -ctommocTb
o1 35 000 py6., apeHaa ot 1000 py6./cyTKNM, Bec oT 120
Kr

- cunosble Kabenu Kl — ot 230 py6/m-ana
NOAK/OYEHUNA MUTAHMA K CTAHLUN

-MMpoBoga AlB — gnAa nogkntovYeHmnA HarpesaTeIbHbIX
Kabenen K ctTaHumu

-TepmomeTp ympposon — 1500 pyb.




Kabenb onga beTtoHa
KD,EC B CeKLMNAX

HarpeBatenbHbin kabenb KOABC cneunanbHO paspaboTtaH Anga ycKkopeHus
3acTbiBaHUA 6eTOHa Npu CTPpoUTENbCTBE 3AaHNN U COOPYKEHUMN.




KABC | Hasrauenme

KabenbHbie cekyuu KLABC obecriedusarom 803MOKXHOCMb MpO8eO0eHUSs
MOHOJTUMHO-CcmpoumersibHbIx pabom Kpyearibit 200.

HazpesamernbHbit kabenb KLBC amo —

- caMbliu 3¢ghghekmuesHbIU criocob rpozpesa 6emoHa;

- bbiIcmpoe u pasHoMepHoe meepoeHue bemoHa rnpu HU3KUX memrepamypax,

- Mpocmou MOHMaxXx;

- omcymcemeue mpaHcgopmamopa 0715 MOOKIoYeHUS numaHus u 3ampam,
C8513aHHbIX C €20 NMpUMEHEeHUEM;

- cmaburnbHas MoWHOCMb U paBHOMEPHbIU rpoepes be3 KureHus U 8bl2opaHus
rpoe8o0oos.

MpuHUMN geincreunsa-

HarpeBaTenbHbI Kabenb packnaabiBaeTca Ha apmaType ob6beKTa, Noa/1erKallero
3anmBKe 6eTtoHoM. [Mocne 3a1nMBKK BeToHa B onanybKy, Kabenb NOAKAOYAIOT K CETU
anekTponuTtaHua. Kabenb KABC, npoasnas cBOW HarpeBaTe/ibHble CBOMCTBA, CYLINT
6eToH Heobxoaumoe Bpemsa, UCXOAA U3 YCIOBUIA KCNAyaTaLUM U pa3MepoB
6EeTOHHOWM KOHCTPYKUMK. Mocne BbicyllMBaHUA Kabenb OTKAOYAOT OT CETU NUTAHUA,
0b6pe3atoT KOHLbI M OCTaBAAOT BHYTPU BETOHHOW KOHCTPYKLUUM.



KnBC ‘ KOHCprKLI,MFI N aCCOPTUMEHT

KoHcmpykuus cekuyuu KABC
Cekuua KOBC cocTonT U3 ABYX*KWU/IbHOTO Kabens,
COeMHEHHOTO C YCTAaHOBOYHbIM NpoBogom. Kabenb c ogHoM
CTOPOHbI COEAMHEH C YCTAHOBOYHbIM NMPOBOAOM NPU MOMOLLU
coegnHnTeNnbHOM MydTbl, @ C APYron CTOPOHbI UMeeT
KOHLEBYIO MYyPTy.
N30onaumna-xMmumn4ecKkn cLUMTbIM NonmaTuneH, obonodka-rNBx.
My®Tbl — Ha OCHOBE TEPMOYCAXKMBAOLLMXCS TPYOOK -
obecneynBaloT repMeTUYHOCTb COeAUHEHUS.
CeyeHusa ycTtaHOBOYHOro nposoaa YAb 3:
1,5; 2,5 n 4,0 Mm2 B 3aBUCUMOCTMN OT MOLLHOCTM CeKLInK

AccopmumeHm:
HanMeHOBAHNE COKLU HAMPeBATEILHOMN Hnmuaa | CraproBag Homunanbnas ConpotuneHue
Ka6CJI'fBHOI>'I p Harp. MOIIIHOCTD MOIIITHOCTD cekuuu nipu +20°C,
4acTu, M | cekuuu, BT cekuuu, BT Om

Cekmus HarpeBarenbHas kabensHas 40K1bC-10 10,0 440 400 104,5-121,0
Ceknus HarpeBarenbHas kabensHas 40K16C-20 20,0 910 800 50,5-58,5
Ceknus HarpeBarenbHas kabensHas 40K1bC-54 53,0 2250 2120 19,9-23,1
Cexums HarpeBarenbHas kabenbHas 40K [bC-82 82,0 4080 3280 11,3-13,1
Ceknus HarpeBarenbHas kabensHas 40K/15C-100 100,0 5120 4000 9,0-10,4
Cexuus HarpeBatenbHas kabenbHas 40K BC-150 150,0 7680 6000 6,0-6,9




K‘U‘BC ‘ TexHn4eckme xapakTepucTuKn

TexHu4Yeckue xapakmepucmuku

HanpsipkeHne nutaHus ~220-240 B
JInHenHaa MOLLHOCTb B YCTaHOBUBLLUEMCS peXxume 40 Bt/™m
ConpoTueneHne nsonaumm 103 MOM*Mm
MuHMManbHaa TemnepaTtypa MOHTaxa -30°C
MuHUManbHbIN paguyc nsrnba Nnpu MOHTaxe 35 MM
HomuHanbHbIM pasmep HarpesaTenbHoro kabens (anamerp) 5-7 mm
[nnHa ycTaHOBOYHOrO npoBoaa 2™
MunHUManbHOEe pacCTosiHME MeXay HUTKaMu HarpeBaTernbHoro kabens 60 MM
CreneHb 3awWuThl IP67

Cekunn KABC — He3aMeHMMbIN MOMOLLHMK NPU 3MMHEM BETOHUPOBAHUM.
MpumeHeHune cekumnmn KABC no3BoNAET CyWEeCcTBEHHO PaCIUUPUTb «KANMATUYECKME
PaMKN» CTPOUTENbCTBA.

Cekuun KABC no3BonAOT BbINOJIHUTL BCE TEXHOJIOTMYEcKue TpeboBaHuA,
npeabaABAAeMble K 3MMHeMy 6eTOHMPOBaHMIO. YTO B AanbHeNWwem obecneynT
COXPaHEHWNEe 3KCNyaTaUMOHHbIX XapPaKTEPUCTUK BETOHHbIX KOHCTPYKLUN B TEYEHNU
BCEro CPOKa CNYKObl.



KABC ‘ Ocob6eHHOCTUN KOHCTPYKLMMK

U3mveHeHUe mowHocmu Ha 1 rnoe mMmemp e 3asucumMmocmu om O/1UHbI ceKkyuu
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HecmoTpsa Ha pasInuHbIe Wbl U, COOTBETCTBEHHO, PA3/IMYHYIO CTAPTOBYO MOLLHOCTb
Ha 1 nor m Kabens, ycTaHOBMBLLAACA MOLLHOCTb AJ151 BCEX CEKLMIA OAMHAKOBA,
YTO OYEeHb Ba*KHO AN paBHOMEPHOTro Nporpesa M 3aTBepaeBaHMa beToHa.



KAbC ‘ OCOGEHHOCTH MPUMEHEHUS

Tunosskie 30HbI U pekomeHOauyuu 0s1s ucrionib3oeaHus cekyuu KABC

-Npu 3anmMBKe 60bLOro Koanyectsa He6ONbLNX MOHONUTHBIX 3/IEMEHTOB;

- ANA BbIMNONIHEHWNA KONOHH, CTEHOK, TEXHONOFMYECKMX NOA/IMBOK, HE OTB/IEKAS
OCHOBHYO Bpuragy Nno MOHONUTY;

- ANA OTBETCTBEHHbIX OT/IMBOK C PaBHOMEPHbIM NPOrPeBOM apMaTYPHbIX PELLIETOK
6e3 KuneHmns n BbIropaHus;

- Npn nogaye 6eToHa N3 MMUKcepa;

- IpY UCNONb30BaHUM BUbBpaTopa ANA AONOAHUTENBHOM MPOYHOCTM Be3 onacKku
nospeXxaeHua Kabens;

-Npu aBpanbHbix paboTax n 6e3 perynnMpoBaHNA MOLLHOCTM NPOrpeBa;

- €C/I1 KOJINYECTBO MOHOJIUTHbIX 3/1IeMeHTOB noTpebosano bbl canwKkom 60nbLWOro
KOM4YecTBa NPOrpeBOYHbIX CTaHUMN OA4HOBPEMEHHO.




KAbC ‘ OcoBeHHOCTU NPUMEHEHUS

PekomeHOauuu rno Heobxoodumou mowHocmu u MoHmaxy cekuul KAbC

- Kabenb moHTUpPYETCA Ha apmaTypy B macce 6eToHa, Ho He rnybxke 20 cm oT
NOBEPXHOCTU, MAcCa BHYTPU 3NE€MEHTA KOHCTPYKLUM 0ObIYHO He NpOorpeBaeTcs.

- YKnagKa kabensa gonrkHa obecneyntb paBHOMEPHOCTb NPOrpesa npu
eANHOBPEMEHHOM 3a/1MBKe.

- NepeceyeHne 6onbLLIOK NAOWAAM NPOTrPEBAEMOrO 3/1IeMeHTa C OETOHHbIMU U
KUPMUYHBIMN MACCMBAaMM HEA0MYCTMMO — MACCa BbICTYAUT 31EMEHT, MOLLHOCTU
NPOrpeBa He XBaTUT.

- O6bI4HO Ha 1 KB. M NpPOrpeBaemMomn NOBEPXHOCTU NAET 4 NOroHHbIX MeTpa Kabens.
- Heobxoanmaa opueHTUPOBOYHAA MOLLHOCTb ANA NPOrpeBa: Ha 1kyb6. m
MOHO/INTHOro 6eToHHOro usaenuna Tpebyetca ot 0,4 - 1,5 KBT MOLLLHOCTU NPOTrpPeBa,
3TO 3aBUCUT OT TO/ILLMHbBI U MaTepmana onanybKu, yCTPOMCTBA NAPHUKA,
TemMnepaTtypbl U BETPA, TAKKe BAaXKHO YYUTbIBATb U NPUMEHAEMbIE NPUCALKN AN
6eToHa.




KABC | OcoberHocTn npumeHeHys

Tunosblie mernnomexHuU4yeckue pac4emasl o MUHUMasribHO
Heobxodumou MowHocmu Ha rnpumepe bemoHHbIX bariok

NcxoaHble AaHHble:

- HavyaNbHaa TemnepaTtypa 6eToHHOM maccbl +5 °C;
- nogaepkMBaeman Temnepatypa 6€ToHHOM macchl
+10 °C (He meHee +8 °C);

- onanybkKa 13 CTaNbHOMo IMCTa TONLLMHOMN 5 MMm;

Banka 600x600 mm
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Bpema pa3sorpesa T = 19,6 yaca.
CpepgHsaa TemnepaTypa No obbemy
6eToHHOM maccbl Tv = 14,4 °C.
MuHMManbHaA TemnepaTypa Ha
nosepxHocTn ceam Tmin = 8,1 °C.

- MMHepa/ibHanA BaTa B Ka4yecTBe TeNI0M3015ALUNN
(TonwmHa 50 n 100 mm);

- MMHUMa/IbHas TeMnepaTypa OKpYKatoLLero Bosayxa
-25°C.

Banka 1000x1000 mm
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Bpema pasorpesa 1t = 27,0 yacos.
CpeaHAs TemnepaTtypa no obvemy
6eToHHOM maccbl Tv = 10,3 °C.
MuHUManbHaA Temnepartypa Ha
nosepxHoctn ceam Tmin = 8,1 °C.
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KAbC | OcoBeHHocTH MpuMeHeHMs

Tabnuua spemeHuU docmuXXeHuUsi MUHUMallbHOU mexHOor1o2u4eckou
mewmrepamypbl bemoHa rpu pasrnudyHbIx memrepamypax

CpenHan MuHumanbHaA
MouwHoctb | TemnepaTypa Bpemsa TemnepaTypa TemnepaTtypa
banka oborpeBa, | OKpyrKatoLLero pa3orpesa, no o6vemy Ha
BT/m Bo3ayxa, °C yac 6eToHHOMN NoBEpPXHOCTHU
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 8,1

Mpu oborpese kene3obeToHHbIX 6aNoK 6e3 npumeHeHUA TeNN0UM30AALUN
Kopnyca onaaybKku npm tTemnepaTtype oKpyxatowero so3ayxa -25 °C
MOLLHOCTb, TPebyeman AnA pa3orpesa, A0/XKHa cocTaBnaTb 7000 Bt/m.




KABC | OcoBeHHocTH MpuMeHeHMs

Tunosbil mennomexHuU4YecKul pac4em rno MuHUMarsbHO
Heobxodumolu MowHocmu Ha rnpumepe b6emoHHOU numsl

7260
63.84
55.08
4E.32

37.56

28.80

20.04
11.28
252
-b.24
-15.00

CpegHAaa  |MuHMManbHan

JunenHan Pacxo TemnepaTypa | Bpems | TemnepaTypa | TemnepaTypa

MOLLHOCTb | HarpesaTenbHoro| MoLHOCTb

OKpy:Katoulero |pasorpeBa,| no obbem Ha
Kabens, |kabena Ha nauTty, |oborpesa, BT Py L”'o P PeBa, vy
Bo3ayxa, °C yac GETOHHOM | NOBEPXHOCTH
Bt/m M . .
maccel, °C nantbl, °C

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




