BbiGop MeX0ceBoro pacctosiHus pebep XecTkocTu nanybbl BbINOMHAETCH
B Cneayowen nocneaoBaTenbHOCTU. COCTaBNsIOT paCHETHbIE 3HAYEHUS Ip v Ix
¥ NPUHAMAIOT MEHbLUEE M3 MONYYEHHbIX 3HAYEHWUN /,
roe: /p -(haKTU4eCKoe paccTosHne mexay pebpamum xecTkocTu WMToB onanyoku,

ly - COOTBETCTBEHHO pacyeTHOe PacCTORHME.

MpvBOAST 3CKM3 NPUHSATOrO pasmelleHns pebep xecTkocTn nany6bul ¢ yka-
3aHuem paccTosiHui cBobogHOro nponera.

Pacder onanybku Ha yCTOMYMBOCTL (ONPOKMALIBAHWUE) OCYLWIECTBNAETCS B
cnegywowem nopsgke. Onpeaensercs pacdeTHas cxema anemeHta onanybku
npu hyax <hgn (puc. 1.1).

7 e O
tl ERPR=
/M =
ZiRE =
PR PoL.

Puc. 1.1 PacyeTHan cxema onanybku npu hyyax <hgp.
PacueTHoe ycunue onpokuabiBaHWA B JaHHOM BapyuaHTe onpeaenseTcs no

dopmyne:
N7
Npyey = P.uli\' *byy * By, H (1.6)
rae: bagy - WnpuHa ( M) onanybku (y4acTka), Ans-KOTOPOW BLINONHAETCA pacHeT;
hpacy - HaubonbLian pacyeTHas BelCOTa Cros GeTOHHOW cMeck, obnaaato-
Wei NoABUKHOCTLIO (BOKOBLIM AaBNEHNEM); M.
hpsey = By + by, H (1.7)
npu hget - PaBHOWM BbICOTE CIORA NPY MOCMORHON YKITaAKE CMECH, M.
PacuyeTHaa cxema anemeHTa onanybku npu hyax>hgn npvsBegeHa Ha
puc.1.2.

I

hop=%hon

Ry

4a oyl o4l
P P8 PR

Puc.1.2 PacueTHan cxema anemeHTa onany6ku npu hygax=hon
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(Tepmanus), “Menn’, (Wseuus), “Keuxkdopm™ (Hugepnauabl) u ap. OcCHoOBHblE
KOHCTPYKTUBHbIE 3NEMEHTbI pa3bopHO-NepecTasHoi onanybkn “MoHoOnMT” 1 “Mo-
[ocTp” npuBeaeHb! B Tabnuuax 1.4 1 1.5,

YHuuumposaHHas WHBeHTapHas onanybka cucteMbl “MoHonuT” npume-
HReTCcA Ans obpasoBaHus BepTukanbHbIX 6eTOHHbIX nosepxHocTeit. Mpu GeTo-
HUPOBaHWN KOHCTPYKLIMA C FOPU3OHTANBbHBIMU U HAKMOHHLIMU NOBEPXHOCTAMMU
KOMNIEKT AONONHEH 3NemMeHTaMu ANS noanepXaHus onanybku: crodkamu, pu-
rensmu, 6ankamu, NporoHamu U cneuranbHeiMU kpenneruamu. LLMTel kapkacHon
KOHCTPYKUMMW BbINOMHEHbI KakK NOMHOCTLIO U3 METanna, Tak U KOMOMHUPOBAaHHbI-
MU - C ucnonb3osBaHueM B kayectse nanybel gepesa, daxepsl, ACM # nnacTuka.

Uuctutytom BenHUWUC nop pykosoacrtsom Mapkosckoro M.®. nomumo
OCHOBHOrO KoMrnekTa paspaboTtaHbl onanybousbie aneMeHTsl Ana 6eToHnposa-
HUS KONOHH KPYrnoro ceyerua n 6e36anouyHbIX NepekpbITUA C KBagpaTHLIMU Ka-
nMuTensSMu.

Tabnwya 1.4
OCHOBHbIE KOHCTPYKTUBHbIE 3NeMeHTbl pa3bopHo-
nepecrasHou onany6ku “MoHonuT”
OnemenT Mapxka Pasuepui,um Macca Ha3nauenne
H B Kr
1 -2 -1 3 4 5 6
Wur  oc- | WCI,8-0,6 | 1800 600 40,5 O6pa3soBaHne BepTUKasb-
HOBHOM uiCi1,8-0,5 | 1800 500 35,0 HbIX NOBEpXHOCTEeh dyHAa-
ucli,8-0,4 | 1800 400 27,0 MEHTOB NOA KapKac 3AaHuit
Ci,8-0,3 | 1800 300 23,0 U TexHonorudeckoe oGopy-
wcCl1,2-0,6 | 1200 600 28,8 AOBaHwe, CTEH, nepekpbi-
Wwcli,2-05 [ 1200 500 26,8 TWRA, TyHHened, GyHkepos u
iCli,2-0,4 | 1200 400 21,2 T.A.
wCl,2-0,3 | 1200 300 15,7
Wur  yr- | WCY-0,6- [ 600 300 16,2 O6pa3oBaHue BHYTPEHHUX
noso# 0,3 yrnoBs KOHCTPYKLUMK
cranwHon | WCY-1,8- | 1800 300 48,0
0.3
Cxsatka |C-3,6 3600 Ween- 50,4 WUcnonbaosanune B kayecree
C-3,0 300 nepa 422 NOAAEPXKUBAIOWMUX W HeCy-
C-2.4 2400 Ne8 33,6 Wux anemeHToB B onanybke
c-1,8 1800 25,2 bYHAAMEHTOB;  MCNONb3O-
BaHue B Kayecrse NporoHoB
B onanybke ropusoHTanb-
| HbIX U HAKNOHHbIX NEepPeKpbI-
l i, 6anok, GyHkepos u T.n.

13






npogonkeHve Tabn. 1.4.

1 2

6

Moamoc- | MH-2,3
™ Ha-
BECHble

2300 1140

Ons ycTpoicTBa HaBeCHbIX
nogmocren

Tabnuua 1.5

OCHOBHbIE KOHCTPYKTUBHbIE 3N1IeMEeHTbl MeNKOWNUTOBOW
onany6ku “Mogocrtp”

Fa6GapuTHbie pa3mepbt, M Mno-
3cku3 HaumeHoBanune MM a:-ca, waas,
Boicota H | Lupuna B M2
1 2 3 4 5 6
WuT 1200 900 44 1,08
900 900 34 081
Wur 1500 600 37 0,9
1500 500 32 0,75
1500 400 26 0,6
1500 300 21 0,45
1500 200 17 0,3
1500 150 15 0,23
1200 600 30 0,72
1200 500 27 0,6
1200 400 24 0,48
1200 300 17 0,36
1200 200 16 0,24
1200 150 12 0,18
WnTt 1500 300 21 0,45
Onany6ka 1500 200 17 0,3
M KOMGW» 1500 150 14 0,23
«NIOAOCTP-koM 1500 100 13 0,15
1200 300 17 0,36
1200 200 16 0,24
1200 150 12 0,18
1000 100 11 0,12
WuT- 1500 100-300 20 0,6
KOMneHcaTop 1200 100-300 16 0,48
HapyxHuiih yron | 1800 80 14 0,3
1500 80 12 0,24
1200 80 9 0,19
900 80 7 0,14
600 80 5 0,1
BHyTpeHHu# yron | 1800 200 36 0,72
1500 200 31 0,6
1200 200 25 0,48
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npoporpkeHue Tabn. 1.5.

1 2 3 4 5 6
2500 - 23
2200 - 21
Banka-cxeatka | 1900 - 18
1500 - 14
700 - 8
3amok 3-1 - - 0,6 -
Moasecka 100 - 0,6
3amok 3-2 - - 1.2 -
Knux - - 0,5 -
BuHTOBOM TAX C ggg gg
ABYMSA rankamu 700 2L6
Hasecxon kpoH- | - - 20 -
WTeiH noamoc-
Ten
2700 600 57 1,62
2700 500 47 1,35
2700 400 41 1,08
2700 300 35 0,81
2700 250 32 0,68
LT 2500 750 61 1,88
2500 600 52 1,50
2500 500 43 1,25
- Onany6ka 2500 400 38 1,10
«MogocTp-koMGu» 2500 300 30 0,75
N 2500 250 28 0,63
2700 200 30 0,53
2700 150 26 0,41
Wt 2700 100 24 0,27
2500 200 29 0.5
2500 150 26 0,38
2500 100 25 0,25
1500 900 43 1,35
1500 600 33 0,9
1500 500 23 0,75
1500 400 24 0,6
Wt 1500 300 21 0,45
1200 900 37 1,08
1200 600 28 0,72
1200 500 23 0,6
1200 400 21 0,48
1200 300 18 0,36
1500 200 16 03
1500 150 15 0,23
Wyt 1500 100 14 0,15
1200 200 14 0,24
1200 150 12 0,19
1200 100 10 0,12
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npoaonxexue tTabn. 1.5.

1 2 3 4 5 6
Onany6ka «Mogo- | Perynupyembiit | - - 18 -
cTpkombu» noakoc

”

Mpumeyarnue: ocmaneHeie 3nemeHmsl onanybku “Modocmp-komMbu
aHanoauyHbl aneMeHmam onanybku “Modocmp”.

[ins BbIp@BHWBAHUA LUMTOB B NNOCKOCTK CTEHbl YCTAHABNWUBAIOT OAUH MNK
Asa paga 6anok-cxsatok. [ina onanybku “MoaocTp-Kombu™ ycTtaHaBnuBaloT, kak
npaeuno, 6anku-CxBaTkv NOA HWKHUA U BEPXHWWA PAAbI TSXKEN.

LLlar ycTaHOBKY TAXeEH B rOPU3OHTANbHOM HanNpaBNeHWU NPUHUMAaIOT pas-
HbIM WKPKHE WuTa (4NA WuToB WwupuHoin 400Mm u 6Gonee). B BepTukanbHOM Ha-
npaBneHWW LWar yCTaHOBKW TSKEA COOTBETCTBYET Luary OTBePCTUA B LuTax (ans
“Mopoctp-Kombu” - 1000MMm, ans “Mopoctp” - 900 1 1000Mm).

3amku ans coeguHeHna Mexay coBoit WUTOB YCTaHaBNWUBAIOT, Kak NpaBiu-
no, c warom 300 u 600MM, HO He MeHee ABYX — NO CTOPOHE LWUTa.

Onany6ky ANA KOHCTPYKUWA BbicoTow Bonee 2,7M coBupaioT B HECKOMbKO
ApycoB no BeicoTe. [aHenn BepXHUX SPYCOB ONUPAIOT Ha HUKEnexalyue unu yc-
TaHaBMUBAIOTCS HA ONOPHbLIE KPOHLUTEWHbI, yCTaHaBnueaeMbie 8 6eToHe, nocne
[eMoHTaxa onanybku HwkHWUX spycos. MaHenn BepxHWX ApPYCOB MOXHO ycTa-
HaBNMUBATL TalOKe Ha Teneckonu4Yeckue CTOWKK.

1.4.2. KpynHouwjumoseas onany6ka

KpynHowutoByto pasbopHo-nepecraBHyio onanybky uenecoobpasHo npu-
MEHSTL Npu BGeTOHUpOBaHUM KPYNHOPa3MepHbIX GETOHHBIX U Xene3oBeToHHbIX
KOHCTPYKUMWA U COoOpyXeHui ¢ 6onblummn onanybnusaemMbiMu noBepxXHOCTSMU.
WuTel onanybkn, Hanpumep, CTEH U NEPEKPLITUA, COOTBETCTBYIOT NO pa3Mepam
GeToHUpyemMon sueinke 3gakuna, nnowanb WWUTOB MOXeT CoCTaBnATh OT 5 fo 70
M W Bbile.

B HacTosee BpeMA paspaboTaHo 6onblloe KoNUYEeCTBO KPYMnHOLUTOBBIX
onanybouHbIX KOMNNEKCOB pa3nuuHbiMW OTEYECTBEHHbIMU ¥ 3apybexHbiMu
pupmamu: «LUHUMOMTTI», «XionHebek», HOE (Fepmanus), «LLUtem», «Cumnpar
(Pparumn) u ap.

YHuuympoeaHHas kpynHowurtosas onanybka koHcTpykuun LIHUMOMTN
(puc. 1.3) cocTouT M3 Habopa OCHOBHbIX, YrNOBbIX, TOPLOBLIX W AOOOPHBLIX WK-
ToB. N3 HMX MOXHO cobupaTb naHenn ans 6eToHMPOBaHWA CTEH pa3nuyHon 4nn-
Hbl OT 2,1 80 5,7M C MoayneM usmeHeHus pasmepos 300MM. N3MeHEHVE BbICOTb!
LMTOB, COOTBETCTBYIOLER BbICOTE 3Taxa oT 2,8 Ao 3,0M, gocTuraeTcs 3ameHon
BEPXHUX BCTABOK, KOTOPbl€ OQHOBPEMEHHO CNyXaT HanpasnAWUMK 4Ns yKknaa-
Kn GETOHHOW CMecH B TOHKOCTEHHble KOHCTPykuuu. LLnTel coctosT u3 Habopa
YHUPUUMPOBAHHBIX HECYLNX ANEMEHTOB — FOPU3OHTANILHO PACMOMOXEHHbIX NPO-
rOHOB KECTKOCTU M BEpTWUKaNbHO yCTaHaBNMBAEMbIX Hecylux depM. B HuxHen
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Puc 1.3. YHudunyuposaHHasa KpynHoOWMTOBaA onanybka
1-Hanpasnsiowme 6eTOHHON cmecu; 2-CTRXKA; 3-TAX; 4-NOAMOCTH; 5-LyuT; 6-
BepTUKansHas pepma; 7-perynupyemas oTTaxka; 8-4omkpar; 9-masnk; 10-noAMOCTH
MOHTaXa HapYXHOTO0 LUTa.

YacTu depM yCTaHOBNEHbI NMOJKOCHI C BMHTOBbLIMU PUXTOBOYHbIMM AOMKPATaAMU

ONs TOYHOW YCTaHOBKW, oTpbiBa OT 6eToHa u pacnanybnueanus. Wutel o6opy-
[0BaHbl NOAMOCTAMY ANa 6eToHNpoBaHUS.

KpynHowutosasn onanybka wuHcTutyTa Oprrexcrpot (r.Pocros-Ha-[loHy)
. BbINONHEHA NO TUMY MenkowmuToBOW. Ha wWMTax KapkacHOW KOHCTPYKUUM Ha
CBapke 3akpenneHbl Hecywue 3SneMeHTbl-CxBaTku. Bce wutbl MMeloT BbICOTY
2.2m v wupuHy 1,0; 1,2; 1,3; 1,4; 1,5; 1,6; 1,8; 2,2; 2,6 n 3,0M. B kauecTBe nany-
6bl NpUMEHeH MeTannMYyeckui NUCT TonwmuHon 3mMMm. Mpu cBopke KOHCTPYKLMM
onany6kv 6onbluMx NPONETOB C WMPOKUM LLAroM CTsXHbIX 60MTOB UCNONBL3YOT
depMbl, yCTaHaBNMBaEMbie B TOPU3OHTANLHOW NNOCKOCTU. [INR yBenuHeHws
YHUBEPCANbLHOCTU KpyNnHOLWUTOBAsA onanybka MOXeT BbINOMHATCH M3 yHubuum-

00000000

Puc. 1.4. Taxenbi WwuT onanybku c koMOUHALUMeR pa3nudHbIX HECYLLUX aneMeHToB AZ
(dbupma «XioHHe6ek», FepMmanun)
1-cbaHepran nany6a; 2-AZ 50; 3-AZ 16;4-AZ 27, 5-Tax; 6-NOAMOCTH; 7-NOJKOC; 8-

BMHTOBOW YCTaHOBOUHbIN 4OMKpaT.
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POBaHHbLIX HECYLLMX 3NEMEHTOB U CMEHHOM nanybbl. MpUMepoM Takon KOHCTPYK-
Lmu senseTca onanybka dupmbl «XionHebek» (Fepmanus), (puc.1.4).

Hecywumu anemeHTamu 3Tol onanybku ABNAOTCA cneuvansHbie Npodu-
nn Tuna AZ , KOTOpPblE NO BbLICOTE COEAUHSAIOT MexXay coboi C MOMOLbID Hakna-
Aok Ha BonTax.

Mapkuposka anemenTos (AZ - 50, AZ - 27, AZ - 16) 0603HavaeT WnpuHy
anemeHTa (CM) C coorseTcTayiowen cnocobHocTbo (90, 35 u 15 kH). Macca
3NeMEHTOB NPU ANMHe 3M COOTBETCTBEHHO COCTaBMSET (C AEPEeBAHHOW Penkown
Ans kpennenus) 166,7; 56,7 n 33,4 kr. Hecywue AZ - aneMeHTbl COeaUHAOTCA
OAWH C APYrMM, MOTMyT YyCTaHaBNMBaTbCA C Pa3NUYHbIM LWAroM U B pasfnuyHbIX
KOMOUHaUUAX B 3aBUCMMOCTU OT HeobXoauMON Hecylel cnocobHocTu onany6-
K.

[ns 6eToHWPOBAHWA NEPeKPbLITUA UCNOMbL3YIOT KPYNHOPa3MepHble onany-
604HbIE NOBEPXHOCTU pa3MepoM Ha KBapTMPY WUNuW KOMHaTy 3aaHusa (Tuna cro-
na). Onanybka COCTOMUT U3 FOPU3OHTANbHOrO WWUTa W ONOPHON pambl. Pama Bbi-
NONHeHa U3 TENEeCKONUYECKUX CToeK, OO bEANHEHHBIX B XKECTKYHO KOHCTPYKUMIO, U
obopyaoBaHa OMOPHLIMW BUHTOBLIMW JOMKpaTamu u cBo60OAHO NOBOpAYWMBaAI0-
LMMUCA Konecamu. Pamy nepemMeLlyaroT no NepekpbiTUI0 HUXenexawero araxa
Ha konecax. YCTaHasnuealoT WUT B paboyee NONOXKEHWE N PUXTYIOT BUHTOBbIMU
AOMKpaTamu. IMeeTcA BO3MOXHOCTb U3MEHATb pa3mepbl onanybku npu uame-
HEHWUWN PasMEPOB NEPEKPLITUIA 3AaHUA C Pa3NUYHLIMU pasMepamu.

Macca ykoMnnekTosaHHo# onany6ku coctasnset ot 50 fo 75 kr/m? . da-
HepHas nanyba no nonHoro usHoca obopaudmsaetca 100-150 pas, a meTannuye-
ckvie Hecylme anemenTsl - 300-400 pas.

KoMmnnekT kpynHOLWMTOBOW onanybkv CTeH U nepekpbiTui No3BONAeT BO3-
BOAUTL 313HMSI C MOHOMUTHBIMU AYENKaMn pa3nuuyHbiX pasmepoB. B onany6ke
MOXHO BO3BOAWTb 3AAHWUA C 3aMKHYTbIMU SYENKaMU, B TOM YUCNE C MOHOMUTHbI-
MW HapyXHbiMW CTeHaMu 1 nepekpbiTuaMU. MocneaHne MOXHO 6NOKMPOBaTL Kak
nocne 6ETOHUPOBAHUA CTEH U AEMOHTaxa onanybku, Tak 1 OAHOBPEMEHHO CO
CTeHamu. B aToM cnyyae onany6Ky nepekpbiTuiA ycTaHaBnNueaoT O4HOBPEMEHHO
C MOHTaxOM onarnybku cTeH.

[lemoHTax onany6ku nepekpbITUA HaYUHAETCA C ONYCKAHWUA OMOPHbLIX ane-
MEHTOB onany6ku (CTOeK U KOHCONbHbIX ONOP CTEH), nocne yero onanybky Bbi-
KaTbIBaKOT K NPOEMy UnNK Ha crneayrowyto 3axsaTtky. KpynHopa3amepHas onanybka
MONTHOCTHIO BbIKATLIBAETCS K NPOEMY Ha MOHTaXHble NOAMOCTH, rae CTPOUTCS U
nepecrasnsaeTcs KPaHOM.

1.4.3.TodbemHO-nNepecmasHas onanybka
BeToHWpOBaHWEe B MHBEHTApHOW NOAbEMHO-NepecTasHow onanybke no-
3BONAET YMEHbLLUTbL CeYeHue u TONWKNHY CTeH cTBona prﬁbl no mepe ero Bo3-
BEAEHWSA U NPUAATL COOPYXEHUIO HEOOXOAUMYIO reoMeTpUIecKyro hopmy.
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Onany6ka cocTouT U3 NaHenen HapyXXHON U LUUTOB BHYTPEHHeR onanybku
(puc. 1.5). HapyxHas onanybka noaseiuvBaeTcs kK pabodei nnowaagke, npea-

[ | AN
8
/_
1 i

Puc. 1.5. Mogbemro-nepecraBHan onanybka.
1-naHenb Hapy#Hon onanybku; 2-WUT BHyTPEHHe! onanybxn; 3-MexaHn3m paananbHoro nepe-
MelleHnn onanybiw; 4-paboyan nnowaaxa; S-Hapyxaibie NnoaABecHbIe neca; 6-yTpeHHue noa-
BECHbIE NECa; 7-WaxTHLIN NOABEMHUK; 8-N04beMHan ronoska.

cTaensiowen cobon cCUCTeMy CTanbHbIX paavanbHbIX OCHOBHbIX U BCNOMOra-
TenbHbix 6anok. Banku coeauHeHbi KonbuUamu n pamon, obpaMnsiowen WwaxTr-
Hbii NOABEMHUK B XECTKYIO Anadparmy C yCTPOEHHbIM N0 HEWN AEPEeBAHHLIM Ha-
CTWIIOM, C KOTOPOrO NMPOM3BOAMTCA YCTAHOBKA apMaTypbl U yKnagka GeToHHOM
cmecu. Ha papuanbHbix Gankax ycTaHasMMBAKOTCA MEXAHU3Mbl paAuanbHoOro
nepemeLieHns onanybku C py4HbIM NPMBOAOM.

Noabem pabouent NNoOWAaKU OCYLLECTBNAETCA C NMOMOLBIO CneunanbHbiX
3ANEeKTPOMEXAHUYECKUX NOABEMHBIX MEXaHU3MOB (NOABLEMHbIX FONOBOK), ONK-
PaIOLLMXCA Ha LWAXTHBIA NOABEMHMK, KOTOPbIA NPeACcTaBNsAeT coboi MHOroApYC-
HYIO MPOCTPaHCTBEHHYIO pelieTyaTylo epmy, cobupaemyio Ha Gontax u3 oT-
OenbHbIX 3NEeMEeHTOB (CTOek, purenein, NPoroHoB, packocos) No Mepe Bo3Beae-
HUA BHYTPU CTBONa TPyObl MO Pa3NnUHBLIM CxeMam B 3aBUCUMOCTU OT HecyLyen
cnocoBHocTu.

’ LLiaxTHbiiA NOABbEMHMK OCHALLAETCA OQHON UK ABYMSA PYy30BLIMU KNETAMMU.
B oaHoOM 13 sYeek NnpeaycMaTpuBaeTCa X0A0Bas NecTHuua.

HapyxHas koHuyeckas onanybka cobupaeTcs U3 NpAMOYronbHbIX K Tpa-
neuneBuaHLIX WUTOB BLICOTONW 2700MM, U3 CTanu TONLWMHON 2MM, KOTOpbie Mo
Mepe YMEHbLUEHUSI AuameTpa TpyObl CHUMAIOT.
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BHyTpeHHiolo onanybky cobupaioT U3 WwuToB BbICOTOU 1250MM, ycTaHaB-
nuBaembix B TpU Apyca. LLuTb HKHEro spyca CHUMAIOT U NepecTaBnAT Bpyu-
HYI0 nocne oKoH4YaHus 6eTOHMpPOBaHUA BEPXHEro sipyca.

HapyxHyto onanybxy noaseluMBalOT K HECyLUeMy KOMbLy C MEHSIoWUMCS
ANaMeTpOM.

CrBon Tpybbl Ha BLICOTY cekLu (2,5M) GeToHMpYIOT Apycamu no 1,25m.

Lukn 6eToHMpOBaHWs COCTOUT U3 ONepauuii No HapawWBaHUIO NOSbEMHU-
Ka u oTpbiBy onanybku, nepecTaHoBKU LUTOB HapyxHow onany6ku, o6paboTku
pabouyero wBa, yCTaHOBKU apMaTypbl U NEepBOro Apyca BHyTPeHHeir onanybku,
yknaaku 6eTOHHOW CMecK, YCTaHOBKU BTOPOro Aipyca BHyTpPeHHen onany6bku, yk-
naakvu B Hee GETOHHOW CMecU W BblaepxXuBaHUsS 6eToHa. BETOHHYID CMeChb no-
[aloT U3 NOAbEMHUKA B NpUEMHbIA ByHKkep, 3aTeM B noasuxHbIn GyHkep 6eToHOo-
yknaguuka v ottyaa no xo6oty B onany6bky.

1.4.4.6no4Hasn onany6ka

BnoyHan onanybka MOXeT COCTOSATb Kak U3 OTAENbHbIX WWTOB, oObeau-
HEHHbIX B 6NoKKU C nomowblo 6oNToB, TsXeR, paM 1 T.4., TaK U U3 OTAENbHbIX,
cneunanbHo U3roToBneHHbIx 6nokoB. MNoHsATUe Gnodnow onanybku BkniovaeT
onanybky ans 6eTOHMPOBAHUA CTyNeHYaTbix YHAAMEHTOB, POCTBEPKOB W T.A.
(6nok-copmbl), a TaioKke onanybky Ans 6E€TOHUMPOBAHUA KOHCTPYKUMIA TUna nud-
TOBbIX LUAXT, 3aMKHYTLIX YEEK CTEH XUMbIX 3AaHUIA U T.4. [nA 6ETOHNPOBaHUS
CTyneH4aTbix cpynnamémoe. Hanpumep, LWMPOKOE pacnpocTpaHeHvWe Mony4unu

Puc. 1.6 Hepaavemtan 6nok-chopma ans 6eTOHUPOBAHUA DYHAAMEHTOB.
1-cbopMa NOAKONOHHUKA; 2-TO XKe, CTYNEHU; 2-KPOHWTERHbI ANA ynopa AQMKPaTOB;
4-MOHTaXHble NeTnu.

HepasbeMHble 6510Kk-OPMb!, BLINONHEHHbIE C KOHYCHOCTbIO (pUC 1.6).

Mpy Gonblumx pasmepax (yHAAMEHTOB NPUMEHAIOT pa3beMHble 6nok-
opmbl, KOTOpblE pa3ABWraloT npu  pacnanybnusaHun W cABUraloT Npu
ycTaHoBke B paboyee nonoxeHue. X BbINOMHAIOT U3 YeTbipeX MNOCKMX XeCTKnX
LUUTOB, COEAMHEHHbLIX B yrnax 3amkamu. JTO MO3BOMSET UCNONL3OBATL WX NPU
6eTOHNPOBaHWUN PA3HOTUMHBIX KOHCTPYKLMA, Y4TO YBENUYMBaAET YHUBEPCANbHOCTL
¥ BO3MOXHOCTb UCNONb30BaHNS pa3beMHbix 6nok-dopm.

NocTatouHo acdekTneHO npuMeHenve 6nouHon onanybku ans 6eToHupo-
BaHUA 3aMKHYTbIX iYeeK CTEeH NUATOBbLIX Ll‘.!aXT W NECTHUYHbBIX KNEeToK (puc.1.7).
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MpegnoxeHo 6onbWwoe  KONUYECTBO
KOHCTPYKUuWA BnouHol onanybku B oTedect-
BEHHOW W 3apybexHon npaxTuke. B kayecTtse
WHTEPECHOrO MNpUMEePa MOXHO NPUBECTU
LBEALAPCKYI0 CUCTEMY, B KOTOPOW ANs Uame-
HEHUS pasmMepoB LWMTbI onanybku paspeaaHbl
no cepegvHe nponeta, B 3TOM MecTe npu ne-
pemoHTaxe onanybku MOXHO yCTaHaenueatb
BCTaBKW pa3HbIX TUNOpPa3Mepos.

[JocraTouHo pacnpocTpaHeHa onany6ka
¢ rmbkumu wutammn («YHUTOp» PpaHuus), Ko-
Topble npu pacnanybke uarubaioTcs, nocne
4ero ux oTpblBaloT OT 6eToHa U CTArMBaloT K
ueHTpy 3abetoHnmposaHHON sAvenkn. CTarvea-
HOTCS WWUTBI MMAPABNMYECKUMUA UK MeXaHuye-
CKUMW JOMKPaTamu.
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Puc. 1.7 bnourHas onany6ka
UHWAOMTN ans 6eToxnposanmua
NUTOBLIX WaxT.
1-HacTMn; 2-ueHTpanbHas cTowka; 3-
netnu; 4-perynupoBOYHbIA BUHT, 5-
TAFa COEAWHEHUN WUTOB CO CTOWKOW;

6-pamMa; 7-WwnThi; 8- KOHyCHas onopa.

1.4.5. O6LeMHO-nnepecmasHas onanybka
ObbvemHo-nepecTaBHass onanybka npeacTtasnseT cobol KpynHopasmep-
Hbi onany6oyHbid 6nok, Bkntovaowmui onanybky CTeH U nNepekpbITUA, KOTOPOH
cobupaloT 1 nepecTasnsioT NPy NOMOLM MOHTaXHOro KpaHa. B HacTosiuee Bpe-
MS NPUMEHSIIOT 06beMHO-NepecTaBHyo onanybKy pa3HOW KOHCTPYKUUW C NpUH-
LMNUanbHO pa3nuyHbiMu cnocobamm MOHTaXa n AeMoHTaxa.
B obuiem Buge onanybka COCTOMT W3 NPOCTPAHCTBEHHbLIX cekyun [1-

obpasHon unu  -oBpasHon
chopMbl, KOTOpbIE Npu coeauHe-
Huu obpasyT ‘TyHHenu” ona-
nybku Ha KOMHaTy wnu Ha BCIO
LWMPUHY 3aaHnA (puc.1.8).
Cekunun onanybku umerot

NEePeMEHHYI0 WMPUHY B 3aBUCK-
MOCTH OT NPWUHATOrO Lara CTeH
W pasnuuHyio Anudy. Mpu pe-
MOHTaXe cekuuu onanybku kak

fuc. 1.8. YHuduumposaHHans 06beMHO-

6bl CKMMAKOT, ANA Yero casura-
10T BHYTpEHHUE OoKoBbIE LWWTbI
(WKTbI CTEH), a ropuM3OHTanbHbIe
WnTbl (WWTbI NepekpbITUa) ne-
peMeLLaloT BHU3. 3aTtem CeKkuuto
nepekaTbiBaloT N0 NepeKpbITUID
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nepectasHas onanybka koHcTpykuun LIHUNA-
oMTN
1-onanybka MaskoBs; 2-uUeHTpanbHana BCcTaeka; 3-I-
06p&BHbIN WUT; 4-pacnanyGouHbIA LWKUT, 5-LWapHUPHLIA
pacianybouHbin MexaHu3M; 6-perynupyembiii NoaKoC;
7-BIHTOBOW [OMKpAT; 8-kaTku; 9-NOAMOCTU TOPLIOBBLIX
cred; 10-WnT TOPLOBOWN CTEHbI.
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Puc.1.9 Cxembl gemoHTaxa 06bemHO-nepecraBHon onanyoku.

a) - MenKopasMepHbIM CEKLUAMU C NOMOLLBIO MOHTaXHbIX NOAMOCTEI; 6) - To xe,
Jepe3 NPOEMbi, OCTaBNEHHbIE B NEPEKPLITUM; B) — TO Xe, C NOMOLLbLIO CNeUNanbHOR
Tpasepchbl; I,A) — KPyNnHOpa3MepHbiMi Gnokamu C NOMOWbIO NOAMOCTER C OTKUAHLIM
orpaxaeHuem. 1-cekuua onanyGku; 2-MOHTaXHbleé NOAMOCTH; 3-TpaBepca “yTUHbINA
HOC"; 4 - Npoem B NepeKpuiTUM; 5-c60pHOe nepekpbiTUe; 7-kpynHOpa3mMepHbit 6nok;
8-onopHbiA  AOMKpaT; 9-Teneckonuueckas  CTOWKa; 10-Tpasepca; 11-
pacnpegenuTensHas epma; 12-0TKUAHOE orpaxaeHue.

B atom cnyyae pocrturaetcs Haubonbluas NPou3BOAUTENBHOCTL Tpyaa w
OKa3blBAETCA BO3MOXHbLIM MONYyYEHNE BbICOKOKAYECTBEHHbIX OETOHHbIX NoBepX-
HocTew 6e3 pycToB v HanNbIBOB B Npeaenax GeToHUpyemon sayenku anaHns. B
3TOM NnaHe [AOCTATOMHO WHTEpecHa wuaesn, NpUMEHeHHas UPMON “YHuTop”
(dpaHuma), MCNONb3OBaHUS CEKUWW, pa3pesaHHbiX BAONb GEeTOHUPYEeMOoro TyH-
HENs, 4TO NO3BONSAET YBENUYATDL ANMHY AEMOHTUPYEMbIX LIENUKOM cekuuid o 14-
15M. Kpome TOro, npumeHeHvne Takux cekumi (M-o6pasHbix NONyTyHHenNen) rno-
3BONAET OCYWECTBNATL AEMOHTaX onanybku A0 JocTmxeHuss GETOHOM nepekpb-
TUiA ¢ nponetamu 6onee 6M NpoYHOCTK, cocTaensaowein 80% npoekTHOl. B aTom
cnyyae nocne AeMoHTaxa OAHOro MONYTYHHENs nocpeavHe nponerta nepexpbi-
TUA, BbLICTABMNAETCA PRA TENECKONWYECKMX CTOeK, Mocne Yero AeMOHTUPYeTCs
BTOPOW NONYTYHHENb. Takon cnocob NO3BONSAET 3HAYUTENbHO YBENUYUTL TeMn
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obopaunsaemocTn goporoctosiulen onanybku paxe 6e3 npUMeHeHnsi NHTeHCUB-
HOro nporpesa 6eToHa.

-o6pa3Hble nonycekuun npu MoHTaxe M-oBpa3sHbix (B paGodem nonoxe-
HUM) TyHHenen onany6ku ucnonesyeT Takke dupma HOE (Fepmanus), npudem
Camu NONYCeKkUnn MOHTUPYIOT U3 YHUMULIMPOBAHHbLIX HECYLUMX NIEMEHTOB Kpyn-
HO-LLMTOBOW onany6ku uUpMbi.

ObbvemHo-nepecrasHan onanybka LLHUAOMTN (puc.1.8) Take coctout
u3 M-obpasHbix nonycekunn, 06beanHEeHHbIX LWAPHUPHBLIM pacnanyGoyYHbLIM Me-
XaH3MOM. MexXgy cekuMsaMu HaxoaMTCA LeHTpanbHas BcraBka. Cekuun paccqu-
TaHbl Ha BbLICOTY 3Taxa (oT notonka Ao notonka) 2,8 n 3,0M u nponeTsl nepe-
KpbiTUiA OT 2,7 po 6,3M ¢ mogynem 0,3m. inuxa cexumn 1,2; 1,51 1,8M.

1.4.6. Cronb3awan onanybka

Cronb3swan onanybka npuMeEHAETCA ANS BO3IBEACHUS BEpPTMKANbHbLIX
3NEeMEHTOB 34aHNA U coopy»ienmﬁ (GaweH, cMNOCOB, HAQWAaXTHbLIX KONPOB,AAep
KECTKOCTY 302aHWA U CTEH 3aHWUIA NOBBLILLIEHHON 3TaXHOCTU) NOCTOSHHOrO, Nepe-
MEHHOT0 NN CTYNEH4YaTo-NEePEMEHHONC CEYEHUNA U3 MOHONUTHOIO Xenesobero-
Ha MeToaoM HenpepbiBHOrO GeToHuposaHws. OHa npeactasnseT coboit npo-
CTPaHCTBEHHYIO onanyBouHyio hopMy, YCTaHOBMNEHHYIO MO NEPUMETPY CTEH U
nogHUMaeMyi0 rno Mepe ux 6eTOHMPOBAHUS MMAPABNUHYECKUMMU WIIM InNeKTpude-
CKUMY AOMKPaTaMMK.

OCHOBHbIMK 3NIEMEHTAMI CKOMb3AWen onanybku ABNAOTCA WWTLI, AOM-
KpaTHble pambl, pabouui non, NoasecHble NOAMOCTY, AOMKPATHbIE CTEPXHU, YC-
TaHaeNMBaeMble N0 OCU CTeH, ROMKpaTh! (puc. 1.10).

[lomMKpaTHble pambl ABNAIOTCA HECYLUMMKW 3fieMeHTamu onanybku, T.K. K
HUM KPEnsTCs WuTbl onanybkn, BocnpuHumarowue gasneHne 6ETOHHOR cMecu, K
HWM noaBelleHbl NOAMOCTU W onupaeTcs pabounin non. Ha AoMkpaTHbIE pambl
3aKpensieHbl AOMKPaTh!, KOTOPbLIE, ONMUPARCH HA CTEPXHK, NOSHUMAIOT BCIO KOH-
cTpykumio onanybxu. LTI 3aKpennsioT Kk CTONKaM AOMKpPaTHLIX Pam € HAKNOHOM
(KOHYCHOCTbIO) K BEPTUKanbHOW OCWA BO3BOAUMbIX c*rerLJ.’ KoHycHoCTe 06bI4HO
npuHuMaeTcst B npegenax 1/500... 1/200 BbICOTHI WKUTaA UNK 5-7MM Ha KaxAayto
CTOPOHY Npu cTaHgapTHO! BbicoTe. wura 1,0... 1,2m.

LLiuTol n3rotasnueaoT MeTannu4eckue, gepessHHble Unn kKoMGuHuposaH-
Hbie. FlONHOCTLIO MeTannuyeckyto onanybky uenecoobpaszHo ucnonb3osatb B
YMEPEHHOM KNUMATe, TaK Kak npu neperpesax BO3IMOXHb! HEPaBHOMEPHbIE Ten-
nosbie gedopMaunu WWUTOB U «NpUKUNaHue» NpucTeHHsix cnoes betoxa. epe-
BAHHaA orlanyBka, HeCMOTPA Ha TO, YTO OHa felleane merannu4eckon n Gonee
3nacTn4Ha (4T0 CHWXKaeT KONUYECTBO CPbIBOB), MPUMEHSAETCA peako, u3-3a mano-
ro cpoka cnyx6bl. [1ns NOBblLEHUS 3InacTu4HOCTU onanybkn merannnyeckue
WUTBI MOTYT 3aKPENNATLCA HA CTOMKAX pambl C NOMOLUBIO MPYXWUH WK ApYruX
3NaCTNYHbLIX NPOKNALOK.

25



Puc. 1.10 YcTponcrso ckonbaauien onanyoku.
1-HapyXHble€ NOAMOCTH; 2-rTMAPOAOMKPAT C PEryIATOPOM rOpu3OHTaNbHOCTH; 3-40M-
KpaTHas pama; 4-pabounii non; 5-wnt onanybku; 6-40MKPaTHbLIN CTEPXeHb; 7-
NoABeCKW; 8-BHYTPEHHUE NOAMOCTH; 9-KPOHLUTEAHbI.

4 " WuTbl MOryT 6biTb NAOCKAMM, KPUBONWHEMHBIMA MNU APYrON KOHGWUrypa-
uwu[Paﬁoquﬁ non Hepa3bopHbIA UNKU pasbopHbIA, 4TO NO3BONSIET OCYLLECTBNSATH
6eToHnpoBaHUe NepPeKPLITUA HUKHUX ITaXKeN.

Ona nogbema onanybkn NPUMEHSIOT B OCHOBHOM ruapaBnuyeckue QOM-
KpaTbi, YTO NO3BONAET OCYLUECTBNATL NONyaBTOMATUYECKUA WNWU asToMarvue-
CKwin nom;em]p,nn aBTOMaTU4ECKOro pex1MMa NpUMeHNITCs aoMkpatel O 1-61A
(tabn. 1.6) ¢ perynsTopom ropusoHTanbHoctu Pl-67. MNMpusoa ocywecranseTcs
OT HacocHoin ctaHuuu MHC-1B vnu NMHC-NB (Tabn.1.7). Mpucraska k goMkpaTty
no3sonsieT OCYWECTBNATL “LWar Ha MecTe” Npu BbiHYXAEHHbIX nepepbiBax B He-
TOHWPOBAHUN KOHCTPYKLIWMA.

[na aBTOoMaTu4eckoro nogbeMa WCNonb3yT rMAPaBNUYMECKUA AOMKpaT
OPr-64Y. Npusoa ocyLecTBNSETCA OT HAacocHou ctanuum AHC-12Y ¢ npucras-
KOV cyeTa uMNynbCoB. Kanan Ans AoOMKpaTHOro ctepxHs obpasyeTca 6naroaaps
3awurtHon Tpybke, ycTaHasnuBaemon noga AOMKPaATOM, Yepe3 KOTOpYIo NPOXoAnT
AOMKPaTHbIA CTepxeHb. JTO NO3BONRET B Nocneaylowem U3Bnekarb CTEPXHM,
Tak kak OHu CcBOOOAHO YCTAHABNUBAKOTCA BHYTPW 3aWUTHbIX TPYOdSk, [omkpar-
Hble CTEPXHU NPeACTaBNsoT COBOM CTanbHLIE CTEPXHM, AUAMETPOM 25... 32MM,
onpeaeneHHon AnuHLI, Hapawveaemble No Mepe noavema onanybku. CoeanHs-
10T CTEPXHU Ha pe3bbe, AN Yero OAUH KOHEL CTEPXXHA UMEET BbITOYKY, Ha KOTO-
pbii Hape3aHa pe3bba, gpyrow - urrblpb/.}
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TexHuyeckue xapakTepucTUKu JOMKPaTOB

Tabnuya 1.6

Lz

Xapakrepuctukn | [lomkpaTbl oTeYeCTBeHHbIE [domkpaTbl 3apybexHbie, rugpasnuyeckue
3nexTpo- KonkpeTo- WHtep-
rwapasnuyeckue MpomerTo (LBe- KOH- FepmaHun
MexaHuyeckne us) cynbT.
Ooraei1A bes (Wse-
orpa-61 orn62A orpae4 MapKH nao-60 601 604 uws) KG-l | KG-lla | KG-II 6
1 2 3 4 5 6 7 8 9 10 11 12
pysonoabem-
HOCTS, T 6 6 7,5 25 25 3 6 6 3 4 4
Haubonblwee pa-
Gouee Aas- 5 5 12,5 - - 15 15 15 12,5 12,5 12,5
nexune, Mna
Pab6ouui XOA
(war), Mm 30 30 30 500 150 25 25 30 20 20 20
f.;'f"'“""“"" 0025 | 00025 | 002 | 027 | 0012 | 0012 | 0,012 | 0,012 | 0,035 | 0035 | 0,035
3HeproemMxocTb
Ha EAMHUUYy rpy-
30MOABLEMHOCTA 0,0041 0,0041 0,0026 | 0,0108 0,0108 | 0,0108 | 0,0024 | 0,0024 | 0,015 | 0,0087 | 0,0087
KBT*y
Cnoco6 BO3B-
paTHonocTy- ~ ~ .
narensHoro ABu- | PyuHoi | Astomar A:;: - - - - - - A::: A:;:
weHua onanybkn
Ha OAWH Lar
Macca Ha epau-
HUUy rpy3onogs- | 2,44 2,44 1.71 40 24 2,76 - 25 - - -
@MHOCTH, Kr/T




8¢

Mpoponxenue Tabn. 1.6.

1 2 3 4 5 6 7 8 9 10 11 12
Fa6apuTbi:Mm
nuHa - - 136 112 610 112 - - - - -
BoicoTa 340 340 397 450 470 450 - - 397 287 295
Wnupuxa - - 136 112 286 112 - - 225 285 275
QduameTtp 190 190 - - - - - - 110 110 110
Macca, kr 14,9 14,9 12,9 100 60 13 - 13 - - -
Tabnuuya 1.7
XapaKTepucTUKu HeKOTOPbIX HACOCHbLIX CTaHLU WA
Moka3atens OrevecTBeHHble 3apybexHbie
MHC-1B | NHC-IIB | AHC-125M | AHC-125Y | AHC-100Y |HTP-5 HacocHas mapo-
(Wseuun) | craHuus navens (Py-
(Fepmanus) MbIHUR)
1 2 3 4 5 6 7 9
Mpoussoautens-
HOCTb, N/MUH:
Obuwasn 24 48 5 16 28 5 10 40
Bbicokoi ctynenu | 12 24 - - - - - -
Hu3ako# ctynexum 12 24 - - - - - -
Pa6ouee AaB-
nexwe, MMa
Hawnb6onblee - - 12,5 12,5 12,5 15,0 12,5 8
Bbicok. cTynexu 5 5 - - - - - -
Hu3koi cTyneHu 3,5 35 - - - - - -
Perynupyemsie
napaMeTpbi:
MNpoussoauTens- 12,24 12,24 0,25-5 0,25-16 0,15-28 - - -
HOCTb,N/MUH : o
[fasnenue MNa 0,5-5 0,5-5 5-12,5 5,2-12,5 5-12,5 A015 A012,5 ;08




Mpogonxenue Tabn. 1.7.

1 2 3 4 5 6 7 8 9
Bpems, MuH - - 2-60 2-60 2-60 - - -
Yucno umnynscoe | - - 1-25 1-25 1-25 - - -
Pexam pa6oTbi pyu4HO#M Py4HOR PYYHOW nO- | py4HOA NO- | pyHHOW NO- | py4HOR PY4HOK py4HO#
nonyas- nonyas- nyasToMa- NyasToma- NnyasToma- nonyasTo-
TOMaTK- | TOMaTU- | TMMECKUI TUYECKUK TANECKUA maruue-
4eCKUin yecku CKUA
fMpusogHas w~ouwt- | 3 6 22 6 6 1.5 35 4
HOCTb, kBT
Konuuectso  06- | 120 250 5 250 300 125 100 50
CNY)XUBAIOLMX
AOMKpaToB
Macca, kr 15 300 152 227 235 - - 140
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[ins pacyeTa paccTosHUA MeXay AOMKPATHLIMU CTEPXHAMU YHUTHIBAIOTCS
Harpyaku OT Beca onanybku, MOAMOCTEN, CUNbI TPEHUA MO NNOCKOCTYU CKOMbXe-
HUS. PaccTosHue Mexay CTepxHAMu ( L ) npuHuMaeTcs Takum, utobbl ycunue 8
ONOPHOM CTEPXHE GbINO MEHbLLE CYMMAapPHOW Harpy3ku Ha CTEpPKeHs:

Psz(iq,+z¢]sm¢mwr, (1.12)

i=1
rae: g1, Q2.....gn - Harpy3kn oT onanybku, NOAMOCTEN, KpaHa (Npy ycTaHOBKe Ha
pabouem nony), 6anen c 6eToHoMm, noaen u T.4., H/m;
¢ - cuna TpPeHWUA Mexay NNOCKOCTbI POpPMbl U OETOHOM, OTHECEHHas K 1M
nepumeTpa copmbl, H/M;
m -k03PUUMEHT ycnosuii paboTsl;
¢ - K03PULNMEHT NPOAOIBHOIO N3rmba oNOPHOro CTEPXKHS,
R - pacyeTHas NpOYHOCTL CTanu Ha cxatue, MNa;
F - nAowaab CeYEHWA ONOPHOTO CTEPXKHS, M2,
PaccrosiHue Mexay CTepXHAMU ByaeT paBHO:
_mr@*R*F

B

! (1.13)

L Mpu noaveme onanybku MOXeT NPOM3ONATH cpbiB BeToHa npu Hecobrioae-
HUM TEXHOMNOMMYECKUX U KOHCTPYKTUBHLIX TpeboBanuii. OTCyTCTBUE CpLiBOB Be-
TOHa B npouecce nogbema onanybku obecneynsaeTcs B TOM Cnydae, ecnu Cunbl
TPEHUS, BO3HWKAIOLWME NO ABYM MIOCKOCTAM CKOMbXEHUS, MEHbLLE MacChl CBe-
KEYIOKEHHOro 6e'rona/§ Mpvi 3TOM,  YCINOBHO MOXHO CHWTaTb, Y4TO CUSbl TPEHUS
pPa3BUBAKOTCA TONbKO HA NONOBUHE BbICOTHI Onanybku (B 30He ewe HecxBaTuBe-
wierocs 6eToHa):

g*2¢<§#b*p“., (1.14)

OTKyAla MWHUMAarnbHas TOMWMHA CTEHKU COOPYXEHUS,, NPUA KOTOPOA WCKNIOHEHO
nossnexvWe paspbiBos B GeToHe (Npu pacuyeTe cunbl TPeHUA u Beca 6eToHa Ha
1M onany6kw), 6yaeT:

b2 (1.15)
Pic
rae: @ -cna TPEHUs MeXy NNOCKOCTbIO onanybkn u 6eToHom, HiM?;
h -BbICOTa CKONb3ALER onanyGku, M;
b -wmnpuHa GeToHrpyeMon CTeHKu, M;
PB.C. -CPeaAHAA NNOTHOCTb GETOHHO CMecw, Krim>.

TaKk, Hanpumep, NPUHUMan cuny TPeHUa Mexay 6eTOHOM U AepeBAHHON
NOBEPXHOCTbIO onanybku pasHoin 1500 H/M3, a cpeaHIol0 NNOTHOCTL BETOHHOI
cMecy - 2400 kr/M°, pacHeTHas MUHUMANBLHO-AOMNYCTUMAs TOMLMHA CTEHKU CO-
opyxeHus, 6eToHupyemoin B ckonb3sien onanybke, 6yaer 0,12 M. OgHako no
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KOHCTPYKTUBHbIM U TEXHOMOrMYECKUM COOBpaXeHUsM TOMLWWHA CTEHKN OBbIMHO
npuHuMaeTca He MeHee 0,15 M.

OnAa yMeHbleHUA cun TpeHWus onany6bku, NpakTMYecku, ANS UCKNIYeHUs
no 6eToHy n GETOHHOM CMECH NpeanoXeHa KOHCTPYKLUURA, B KOTOPOH WWTLI 3ame-
HeHbl GECKOHEYHOM fieHTOM Ha AByx ponukax. B atom cnyyae onanyGka He
CKOMb3UT, @ NepeKaTbiBaeTca No noBepxHocTU 6eToHa. MNpu 3TOM NEHTY MOXHO
U3roTOBWTL C penbedHbLIMKU BLICTYNamMh Ans NONyYEHUs penbedHOro pucyHka Ha
NOBEPXHOCTM CTEH.

[ns cHkeHus cuennexus onanybku ¢ 6ETOHOM Takke NPesNOXeHO Mpu-
MEHATb NPOKNaAKy U3 NONUATUNEHOBON NMEHKWU, PE3nHLI U T.M. PYNOH C NNEHKon
3aKpennslT Ha AOMKPaTHOW pame, Npv ABUXEHUM onanybku oH cMaTbiBaeTcs C
Hee, 06pa3ys pa3fenuTenbHyl0 NOBEPXHOCTb MEXAY WWUTOM onanybku u 6eToH-
HOM CMecCblo. Takas NnNeHka MOXEeT Taloke CNyXuTb W Tensiousonsuvein mnu ob-
NUUOoBKOW 6ETOHHOMU CTeHbl. !

1.4.7 Nlopu3sonmansHo-nepemMeujaemast (Kamy4Jas) U myHHesNbHas
onany6ku

L Karyuyto onany6ky npuMeHsIOT A GETOHUPOBAHUSA CTEH M nepekpbITUA, a
TaKKe TyHHenen oTKpbITbIM cnocobom Npu NPOCTON KOHPUrypauuu u Gonblmmm
onanybnueaembiMu NOBEPXHOCTAMU. B 4aCTHOCTH, Takoi BUA 3IKOHOMUYECKM Lie-
necoobpasHo NPUMEHATL B3aMeH WUTOBON nepecTaBHOn onanybku npu 6eToHu-
pOBaHWK CNeayoLLnX COOPYXEHUNA:

— NMHEMHO-NPOTSXEHHBIX C BLICOTOR CTEH A0 3 M;- AITOLLaabIo He meHee 200 M2,
BLICOTOW 3-6 M 1 nnowansio Gonee 180 m?;
— 3aMKHYTbIX B NN1AaHE €MKOCTHbIX COOPYXEHUW Npu BbICOTE CTeH A0 3 n nnowa-
Abl0 He MeHee 450 M2,
~ BbICOTO 3-6 M € nnowaasto Gonee 400 M. |
Hanpumep, onanybka KoHCTpykuuu [oHeukoro [MpoMcCTpoiHMMNpoeKTa
(puc.1.11) npepHa3sHayeHa AnNs NOSPYCHOro 6ETOHMPOBAHMS NPOTSIKEHHbBIX CTEH.
Ona noseonsieT 6eToHMpOBaTL CTeHb! TonWwmMHON 12-60 cM. inuHa onanybouHbIx
wuToB coctaBnseT 6-8 M, BbicoTa - 1,2-1,5 M. CKOpOCTb rOpU3OHTaNbLHOro nepe-
ABUXEHUR 6-8 M/u.

[ WuTel nepeMewjaoT seepx NO HanpasNALWUM NopTana AnNs nepecTaHos-
K1 Ha cnepytoui sapyc 6eToHupoBanus. Ux oTpbisatoT oT 6eToHa u nepemetya-
10T FOPU3OHTANbHO C NOMOLLbLI BUHTOBbLIX AOMKPaTOB, @ NOAHWMAIOT C NOMOLLbIO
Tpocos. Ha onany6ke cMoHTVpoBaH GyHkep o6bemoMm 1,4 M° ¢ BuBpaTopamu Ans
nogayn 6eToHHOM cmecu u paboune nogmocTtu. MopTan nepemewaroT no penb-
caMm C NOMOLWLbIO Nebenok Co CKOPOCTLH 4-8 M/M.

MNocne ycraHoBku onanybku B ucxoaHoe nonoxeHue n 6eToHnpoBaHua Ha
BCIO BbICOTy Yepe3 45-60 MUH HauuHaOT ee nepsoe NpobHoe ropusoHTanbHoe
asuxenve. Ecnu npu 3ToM 6GeTOH He ONMbIBAeT U HET BUAWMLIX TPEelUuH, To
JanbHewwee ABvxeHue onanybku u yknagky 6eToHa BeayT HernpepbiBHO A0
OKOH4YaHuA GETOHWPOBAHUA NepBOro sipyca. Ha BTOpOM 1 creayowmx apycax
onany6ka BO3BpaLLaeTCs B UCXOAHOE NONOXEHUe, U NpoLecc NOBTOPAETCA.
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Puc.1.11. Cxema ropu3oHTanoHo-CkoNb3swen onanybkn
1-kONOHHbI nOpTana, 2-renexxa, 3-6anka, 4-wWnt onany6ku, 5-npwxumHoe ycT-
poiictBo, 6-nebGeaka nogbema wnToB, 7-HacTun, 8-orpaxaenue, 9-nonayHsi, 10-cduk-
catopsl, 11-6yHkep, 12-necthuuya. '

ToHHenbHasn onanybka ABNSETCA Pa3HOBUAHOCTLIO O6BEMHO-NEepecTaBHo
onanybku. OHa npeacTaBnseT cobor paMy, Ha KOTOPOW C NOMOLYLID PLIHAros u
AOMKpaTHBIX TAr, 3aKpenneHbl KPUBOMUHENHbIE WNTbI, WAPHUPHO COSAUHEHHbIE
mexay coboi (puc. 1.12).

C nomoLublo AoMKpaToB onanybka ctaBuTCR B paboyee nonoxeHwe C ono-
poit Ha 6eToHHble ycTynbl, @ nocne 6eToHMPOBaHUs cknaabiBaeTca. Pama ycra-

4

3 o

Puc.1.12. Katyuan onany6ka TyHHens.
1-onopHas KOHCTPYKUMA (Ha Tenexxe); 2-ropu3oHTanbHbIR 4oMKparT; 3-
rOPU3OHTanNbHbLIA BUHT, 4-BepTUKANbHLIA 4OMKPAT; 5-cexunn onanybouHbIX WUToB
(nyHKTUPOM Noka3saHa onanybka B NONOXEHUU NEPEABUKKK).
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HaBNMBaeTCA Ha Tenexkax, nepeMewaeTcs nNo penbCoBOMy NyTu.

1.4.8 [THeemamuyeckas onanybka
MHesmaTvyeckas onanybka NPUMEHAETCA B OCHOBHOM ANS BO3BEAEHUS
ceoauaThix (Nponetom 6,12 1 18M) W KynoMbHLIX COOPYXEHWA (AvameTpoM pno
10m). MpumeHsioT aBa cnocoba ee ycTponcTea: nogbem onanybku Ao 6eToHu-
poBaHus M nocne 6eTOHMPOBaHWA HA ropuaoHTanbHOW onanybke. Mpu nepeom
cnocobe onanybky paccTUNaloT Ha NOArOTOBNEHHOE OCHOBAHWE U NNIOTHO Kpe-
NAT NO NEPUMETPY COOPYXEHUA K dyHaameHTam (puc.1.13a).
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Puc.1.13. NHeBmaTuyeckas onanybka
a) — cxema Bo3BegeHus nonycepb! ¢ Habpuiarom 6eToHHON cMecy; 6) — cxema BO3-
BEAEHUA CBOAA C NPpeaBapUTENnbHOW yknaakow 6eToHHON cmeck. 1- pa3noxeHHan
onany6ka; 2- onopHble PyHAAMEHTbY; 3- KnanaHbl ANA BNYCKa W BbiNycka BO3AYXa; 4-
apmartypa; 5- ynoxeHHas 6eToHHas cmecb; 6- Habpbiar 6eToHa; 7- BbINYCKHOW kna-
na; 8- oTkpbinku; 9- TPybonpoBoa AnA nopaymn Bo3gyxa; 10- aHkepoBka onany6ku;
11-y4acTku caoga (CTeHbl) 6eToHnpyembie 3apaHee; 12- nHeemoonany6ka, Heconpu-
kacaiowjascs ¢ 6etonom. 1 1LIILIV,V — nocnegoBaTenbHOCTb BbinONHEHUA paborT.

3artem BO3ayXOM BEHTUNATOPA UNKU KOMNpeccopa yepes obpaTHbI knanaH
onanybky HakauuBaloT 4O PacHETHOro AABNEHUA U NPUHATUS €10 NPOEKTHOro no-
noxeHus. [lanee ycraHaBnusaloT apMaTypy W NOCMOWHO NPOu3BOAAT Habpbiar
6eToHHOW CMecu unuM HaHeCeHue CTekroUueMeHTa C NOMOWbLI0 nucToneTa-
pacnbinuTens.

[nA NoBLILWEHUA YCTONYNBOCTH U UCKMIOMEHMA MECTHLIX AedopmMauumin Ta-
Kov onanybku MCNONb3yT CUCTEMY BaHT, KOTOPbIE KPENAT K ee BHYTPeHHen no-
BEPXHOCTU W pacnonaraloT paguanbHo. Pacnanybky npoussoasT nocne Habopa
6EeTOHOM pac4eTHON NPOHHOCTW.

Mpu ycTpoictBe onany6ku nocne 6eTOHMpPOBaHUA €e pacCTUNatoT No KOH-
TYPYy PyHAAMEeHTa, 3aTeM yKnaabiBaloT 6eToH, U onanybKy NOAHUMAIOT UNK YCT-
pauBaldT TOMbKO OAHY WNW [ABe CKnagku 3a npedenamu  yHAaAMeEHTa
(pnc.1.13.6). BeTOHHYI0 CMeCb yKNnaabiBaloT ropU3oHTanNbHO, BKMNKOYAR Y4acTku
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OTKpbINOK. HarHeTas Bo3ayx noga onanybky, NMOCTENneHHO yBENWYMBAOT Aasne-
Hue. Npu nogbeme onanybky CKNaaku pacTArMBaKOTCA, W OTKPLINKA 3aHUMAIOT
npoekTHoe nonoxeHue. [ns npeaoTspalleHnss onnbiBaHUs GETOHHOW cMmecu
NPUMEHAIOT CNUpanbHyl0 apmatypy W pacTAriealolleecs NOnoTHO, KOTOPbIM
ceepxy 3akpbiBaloT 6eToH. MNpu HarHeTaHuu Bo3gyxa 6eToH mexay obonoukamu
obxmmaeTcs.

1.4.9. HecbemHan onany6ka

HecvemHon onanybko wnu onany6kon-06nvyoBKOW Ha3biBalOT popMmy,
cobpaHHylo 13 Xene3obeTOoHHbIX MW NONUMEPHBIX NUCTOB, KOTOPbie BXOAAT B
HeToHUPYEeMyI0 KOHCTPYKUUIO U paboTaroT C Hel kak oAHOo uenoe. HecvemHas
onanybka nHoraa NpUMEHNRETCA Npyu GETOHUPOBAHUW KOHCTPYKLMA B CTECHEHHbIX
ycnosusx, 3aTpyaHaloWwmux pacnanybnueanue, a Takke npu Bo3seaeHuu c6opHo-
MOHOMUTHbIX KOHCTPYKUMW. B nocnearem cnyyae onany6ka (cbopHble xeneso-
6eToHHbIE NaHenwu, MeTannMyeckme NPoUNMPoBaHHbLIE HAacTUMbl U Ap.) 06bIYHO
BKMIOY2AETCH B pACYeTHbIE CEYEHUN KOHCTPYyKUUW UM paboTaeT B AanbHenLeM co-
BMECTHO C MOHONWUTHbLIM DETOHOM; é;m NOBbILIEHNA [ONTOBEYHOCTH Xene3obe-
TOHHbIX KOHCTPYKUU Heobxoaumo obecneunTb Xopowee cuenneHve Mexay
onany6koi-obnuuoskon u 6eToHOM Maccuea)

Xene3sobeToHHylo onany6ky-06nMUOBKY NPUMEHSAIOT AN MACCUBHBIX KOH-
CTPYKUUA. (CTONBYaTbIX U NEHTOMHbIX (PyHAAMEHTOB, CTeH TonwuHon Gonee
0,5Mm, onyckHbIX KONOALEB, ONOP MOCTOB W NYTENPOBOAOB U T.N.).

XenesobeToHHbie 06NUUOBOYHBIE NNUTLI BONbLUMX Pa3MEpPOB M3roTasnu-
BalOT Ha NPeanpUATUAX CTPONMHAYCTPUW U yCTaHABNUBAKOT HA CTPOUTENbHOW
nnowiapke kpaHamu.

Xeneso6eToHHble 0BNUUOBOYHbIE NNUTHI ONanybkn NPUMEHSIOT B BuAe
nnockux u pedpucTbix nnm:r)wnpwﬂa nAockux onanybouHbIX NAUT pasHa 1M npu
TonwmHe 5-6CM, ASNIMHY X NPUHUMAIOT B 33BUCUMOCTWU OT pa3MepoB KOHCTPYK-
uuia, Ho He Bonee 4M4"'}1nﬂ nydwero cuennexHus ¢ 6eToHoM, NNuTam NpuAaaloT ak-
TUBHYIO LIEPOXOBATYIO TIOBEPXHOCTb, CHaBXaloT CreuuanbHbIMU aHKEepHbIMM
NeTNAMA VNU BLICTYNAIOWUM 38 aKTUBHYIO NOBEPXHOCTb apMaTypHbIM KapKacom
(puc.1.14a,r.4).

Pebpuctbie onany6ouHbie nnutel (puUc.1.14B,r) umeroT wupudy 0,6 wnu
1,2M ¥ AnvHy A0 6M. NMOMUMO LWEePOX0BATON aKTMBHOW NOBEPXHOCTU ANS Nnyywe-
ro cuennexun B pebpax ycTpavBaloT CKBO3Hble OTBEPCTUS AnameTpom 2,5-3,0cm
C warom 20-25¢cm.



Puc. 1.14. Buabl xene3o6eTOHHbIX OnanyGouHbiX 31eMEeHTOB.
a)-nnockue nnutol, 6)-apMoonanybouHan naHenob,; B)-pebpucras nnuta; r,a) - npo-
GunbHble onanybouHbie anemenTol. 1-nnuTa; 2-akTUBHAs NOBEPXHOCTL; 3-aHkepHas
netns; 4-«aMeiika»; 5-3aknagHas getans; 6-apmaTypHbIl kKapkac; 7-pebpo; 8 - aH-
KepHbie 0TBepCTUN; 9-NpodunbHbIA INEeMeHT; 10-nuuyeBan NOBEPXHOCTb.

HecbemHan onanybka moxeT ObiTe BbINOMHEHA M3 MACCUBHbIX YHUDULN-
POBaHHbIX AblpYaThbiX Xene3o6eToHHbIX GNOKOB ANUHOW 2-6M, BbicoToi 0,4-0.5M
n TonwmHon 0,3-0,4m, Ans 6ETOHUPOBAHWUA MAaCCUBHBLIX COOPYXeHun. B ckso3-
Hble kaHanLl B 6nokax ycTaHaBNUBaeTCs apMOKapKac C nocneayiowmm 6eToHu-
poBaHWEM.

XKenesobeTtoHHylo onanyGky-06nuuosky ua naut kpenst B Gnokax Geto- |
HUPOBAHWSA CKPyTKamu, Tskamu, bapkonamu 3a neTnu K apMaTypHOMY Kapkacy /
6noka. —/

LLinpokoe NpUMEHeHne Hallna apMOLIEMEHTHARA, CTEKNOLEMEHTHas 1 ¢ub-
poueMeHTHan HecbeMHas onanybka. ApMOUEMEHTHblE onanyboyHble NNUTLI K3-
roTaBNVBatoT kak NNOCKUMK, Tak U pebpucTbimu TonwuHou ot 25 o 35mm. [ins
apMUPOBAHUS NPUMEHSIOT TKaHble, a Talke CBapHble MeTan-nuyeckue CeTku us
nposonok TonwwmHoi 0,8-1,2MM ¢ pasMepoM syeek 6-12Mm, CBapHLIe U3 ropsve-
KartaHHOW apMartypbl, caenaHHon U3 ctanu knacca A-400, anameTpom 6-9Mm.

ApMOUEMEHTHbIe NAUTHLI LUMPUHON 1M U AnuHON A0 3,5M MMeroT cnegyio-
WMe nokasaTenu: CPeAHss NNOTHOCTb-2,4-2,45T/M°, NPOYHOCTL NpU CXKaTum -
30 MMa, npo4HOCTb Ha pacTsxeHue npu uarnbe - 18 MMa. ApmouemeHTHy
onanybky M3roTaBnuBaloT kak popMoBaHMEM Ha NoanoHax, Tak v TOpKpeTupo-
BaHUEM Ha ropu3oHTanbHbIX hopmax.

CTexknouemMeHTHble NNUTbl U3rotasnuealT TonuwmHon 10,13,15 n 18mm.
OnTtumanbHble pa3mepbl NNAT (Npu BbicoTe oT 600 Ao 1800mMm) B nnaxe ot 900
600 po 2100 1800MM. CTeknoueMeHTHbIe MNUTbl UMEIOT BbICOKYI0 BOAOHENPO-
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HuyaemocTb (B10-B16) v npeaen npoyHocTu npu usrube 12 Mla v 6onee. Mo-
3TOMY OHa MOXEeT CAYXWTb KaK ruapou3onsaums 6eToHa KOHCTPYKUWM, Tak M 3a-
LMTa OT arpeccuBHbIX cpea.

AnA u3rotoBnexHns onanybkn NPUMEHAIOT CTEKNOXIYT U3 WEeno4YEeCTONKOro
CTeKnoBosIokHa. OgHako BbinoNHeHHbIMM B LUHUWMOMTI uccnepoBanmnammn cHu-
XEHMe NPOYHOCTWU CTeKNoUueMeHTa Ha O6blMHOM HEeLenoYyecTOWKOM CTEKNOBO-
NOKHE HE OKa3blBaeT BMIUAHWUA HA W3IMEHEeHWe MMAPON3ONALMOHHBIX CBOWCTB, YTO
paclwmpsieT HOMEHKNaTypy CTEKNOBOMOKHA ANA W3roTOBNEHWUA apMOUEMEHTHOM
HeCbeMHoMn onanybku.

Warotosnexue onanybku Npon3BOAVUTCA HaA KOHBEAEPHOW NUHAM METOAOM
HanbineHns. MexaHn3m HanbiNEHUS YCTAHOBNEH Ha NOABWXHOW Tenexke u co-
BEpLaeT BO3BPATHO-NOCTyrNaTenbHoe ABMKEHWE NONepek HanpaBneHus Asuxe-
HWS NOAAOHOB NO KOHBEnepy. LieMeHTHOe TeCTo NOAAEeTCA K MEeXaHU3My Harbl-
NeHus camoTekoM U3 ByHkepa-HaKonuTensa, B KOTOPOM YCTAHOBMEHLI Bpallato-
wuecs nonact. OQHOBPEMEHHO C NOAAYEN LUEMEHTHOrO TecTa K MexaHu3aMy Ha-
NbUIeHU NOABOANTCR CTEKNOXIYT. XKryT nogaeTtcs Ha MexaHu3M pybku Hanbinu-
Tens u paspybaetca Ha ¢punbpbl gnuHon 60-100mMM. Pa3pybneHHblin XryT v ue-
MEHTHOE TeCTO CXaTbiM BO3AYyXOM NOAAKTCA Ha POopMy (nepemMelumBaHne ocy-
WecTBnNAETCA B ad9p030nbHOM ¢hakene). MNpuMepHbin pacxog Matepuanos Ha ™2
NNWUTbl ToNwwMHOM 13MM cocTaBnseT. uemeHTa-15-16kr, creknosonokHa-0,6-
0,7xr. AN M3roToBNEHWUA Takon onanybky NPUMEHSIOT HU3KOOCHOBHBIE LIEMEHTHI,
B YaCTHOCTH, FMUHOIEMUCTLIA UEeMEHT. CTEKMONNNTbI MOXHO NUMMTL 3NEKTPONK-
namu, a3 TaKke CBEPNUTL B HUX OTBEPCTUS.

Mnockue crexnouemeHTHble U pubpoueMeHTHbIe 0nanybouHble NNUTLI
NPUMEHKIOT ANA BO3BEAEHUA CTyneH4Yartbix PyHAAMEHTOB, MACCUBHbIX (yHAa-
MEHTHBIX NANT, CTEH PasNUYHbIX COOPYXEHUW, a Takke NPoduNbHbIe NNUTHI ANS
KONOHH, NUNACTP, NPOrOHOB ¥ T.N.

Mpu HanNU4un B MOHONMUTHOW KOHCTPYKUMM (COOPYXEHWMU) XKECTKOro apma-
TYPHOro kapkaca cTeknouemeHTHble (PubpoueMeHTHbie) NNUTbl KPEnsT Heno-
CPEACTBEHHO K HEMY C MOMOLLBIO NPOBONOMHbBIX CKPYTOK, NpOnyckaembix Yepes
OTBEpPCTUA B NAUTaxX WK Yepes Webl Mexay Humu. C nuueBOin CTOPOHbLI yCTa-
HaBNWBAIOT NPOrOHbI U3 KPYIMblX apMaTYpPHbIX CTEPXHEW WNKn KOPOTbIWEN Awa-
MeTpoM 18-22MM. Mpu OTCYTCTBUM B MOHOMNWUTHBIX KOHCTPYKUWSX XECTKUX apMa-
TYPHbIX Kapkacos onanybouHble NNUTbI MOHTUPYIOT C MCNONb3OBAHWEM BPEMEH-
HbIX NHBEHTAPHbIX HapyXHbIX KpennexHuw.

B 3apybexHon u OTe4ecTBEHHOW nNpakTUKe WCnonb3yloTca onanybka-
yrennutens. B Takux crpaHax, kak Asctpus, epmanus, AHrnus, Lseduapus v
AP. NPUMEHRAIOT nycToTenbie aneMeHTnl (pnc.1.15), KOTopbie BbINONHAIOTCA M3
pa3anuuHbix Marepuwanos: ¢ubponuta, nerkoro 6eToHa, neHononuctupona. lle-
HONONUCTUPONbHbIE 6MOKM HEeCbEMHON onanybku NPUMEHRAIT BO dpaHuuy w
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B yactHocTu, 13-3a 60NbWOro cuenneHus n TpeHus mexay G6eToHoMm u
ckonb3swen onanybkoin 3aTpyaHsEeTCA ee NOAbEM, NOSABMATCA ropu-
30HTarnbHble TPeLwWHb! U CPbIBbl 6ETOHa, yBENMUUBAETCA LLEePOXOBaTOCTb 6@TOH-
HOW NOBEPXHOCTU.

Ons CHWKEHWS UNWU NONHOFO YCTPAHEHUS CUEnneHus mexay GeToHOM U
onany6koW, yMeHbWEHUs HeraTuBHbIX MOCNeAcTsui HeobxoauMO NPUMEHATbL
3pPeEKTUBHBIE CMA3KM WMNWU AHTMAArE3UOHHbIE NONMUMEPHbIE NOKPLITURA, yTe-
poBku ans onanybku. OgHako B HacTosllee Bpems okono 60-80% MHBEHTaPHbIX
onany6ok unu BoobLye He CMasbIBalOTCH, UMK ANS 3TOrO NPUMEHSIOT HU3KOCOPT-
Hble MaTepuansl.

MpumeHsemble cMa3sku A0MKHLI oBnaaats:

- -Xopoluel agreavein k matepuany onanybku n NNoxon kK GeToHy;

— 06pa30BbLIBaTb CNOLLHYIO NNEHKY BO3MOXHO MeHbLuei TonwuHel (0,1-0,2Mm),

- He pacTBOPATLCS B BOAE, HE NMPOHUKATb B NOBEPXHOCTHLIA Crnon 6eToHa u He
OCTaBNATb HA HEM TEMHbIX MacCnfAHbLIX NATEH,;

- He Bbl3blBaTb KOPPO3NU CTanbHOW onanybku;

— He BbiCbiXaTb U HE TEPATb CBOUX CBOWCTB NpW OTpULUaTeNbHbIX Temneparypax;

- BbITb 6e3BpeaHbIMM ANSA OpraHWama Yenoseka u noxapobesonacHbIMu,

- BbITb AELWEBOM U NErko HaAHOCUTLCH Ha onanybky.

Bce cmasku knaccudurumpytoT Ha: CyCneH3nn, 3MynbCuW, pacTBOPbl BA3KUX
HeTENPOAYKTOB, OTXOAbI HEPTEXUMUN, KOHCUCTEHTHbIE U NOSIMMEPHbIE KOMNO-
3uyun. Mo npuHUMNY AEeACTBUSI CMa3ku YCNOBHO AENSTCA Ha nneHkoobpasyto-
wue, ruppogobuupytowine, cMasku-3ameanMTenn CxsaTbiBaHUA UNW BCKpblBa-
Tenu 1 KOMBUHUPOBaHHbIE.

MNpu ucnonb3osanun nneHkoobpasyrowux CMasok Ha GOpPMYIOWMX Mo-
BEPXHOCTAX onanybku NOSBMAETCA TOHKAs NMeHKa, NPenaTcTeylowan npunvna-
Huio 6eToHa k onanybke. K Takum cMaskam OTHOCATCS M3BECTKOBAA W MMUHAHAA
cycneHsun. OHW NpUMepHO B ABa pasa CHWXaT cuenneHue. OpgHako Takue
CMa3kn HecTabunbHbl, NNOX0 YAEPXKUBAIOTCA Ha BEPTUKaNbHbIX MOBEPXHOCTAX
onany6ku, 3arpasHAOT NOBEPXHOCTL GeToHa.

TNyyqwummn csoncteamn obnanaeT U3BecTkoBan CycneHaus ¢ go6asneHvem
dhopmanbaernga (M3sectkoBoe Monoko 75-95%, opmaneaerug 5-25%).

K nneHkoobpasylolmm cma3kam OTHOCATCH Takke COCTaBbl U3 CMecH neT-
ponatyma (0,3-5 mac.4.), nasectu-kunenkn (1 macuy.), sogbl (2-2,5 macu4.) u
xuakoro crekna (0,04-0,045 mac.4.), a Takke cMecb U3 nssectkosoro tecra (0,4-
0,6 macu.), cynbutHo-cnuptoson Gapapl (0,8-1,2 m.u.), nonyBoaHoOro runca
(0,6-0,9 m.4.) 1 BOAB! (4-6 M.1.).

3Tn cmaskn Gonee COBEPLUEHHbI, NO CPABHEHWUIO C CyCNEH3UAMMU, OfHAKO
OHW MMEIOT Manyto cTabunbHOCTb, HECNIOWHOCTL 06pasyeMon NNEHKU, HEBO3-
MOXHOCTb NPUMEHEHUS B 3UMHUX YCNOBUSIX.
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Mapocobuanpyrome cmMasku B OTRUUME OT NPeablayLWunX, NPU HAHECEHUN
Ha onanybky, ob6pa3syloT rmapodobHyio, T.e. HecMaumMBaeMylo Nnexky, B peayrb-
TaTe Yero CyuleCTBEHHO CHUXaeTCA UNW NOMHOCTLIO YCTPaHAETCA cuenneHue. K
HUM OTHOCATCA NPAMbIE N 0OpaTHbIe 3MYNbCUKW, PacTBOPLI M OTXOALI HedTenpo-
AYKTOB, KOHCUCTEHTHbIE MUHEpanbHbIe, @ TakKe NONUMEPHbIE CMa3Ku.

Tabnuua 1.8.

Cuennetue 6eTOHOB C pa3NUYHbIMKU ONanyGoYHbIMKU
Marepuanammu

HopmanbHoe cyenneHue 6eToHos B Bo3pacTe 1
CYTOK, Krc/om?

Marepunanbi Tsaxensit 6eToH KepamautobeToH
B 12,5 B75 B12s | B7S

Crtanb 6e3 o6pabGotku u 6Ge3
oMa3Ku 1,85 1,31 1.81 2,41
Cranb CO cma3kou 0,47 0,35 0,39 0,45
CocHa cTporaHas 1,25 1,12 1,17 1,32
daHepa BOAOCTONKAR 1,15 1,08 1,11 1,22
[JpeBecHo-CTpyxeuHas nnura 1,20 1.16 1,18 1,20
Texcronut . 0,29 0,20 0,24 0,26
leTnHakc 0.57 0,42 0,52 0,56
®dToponnacr-4 0,19 0,13 0.14 0,15
| CTexnonnacTuk NONUIPUpHbii 0,31 0,23 0,24 0,26

K KOHCUCTEHTHBLIM MAPOGOBM3NPYIOLLIUM CMa3KaM OTHOCUTCA cmaska Jlnx-
TEHWTyNen, COCTOALWANA U3 TEXHWUYECKOro BasenuHa (75%) wu creapuHa (25%).
3Ta cMaska MMeeT BbiCOKYId CTOUMMOCTb, TpebyeT AeduUUTHBIX MaTepuanos u
NO3TOMY €€ PEKOMEHAYETCA MPUMEHSTb ANA CTanbHOW U NNAcTMaccosoil ona-
ny6KW, ecnn K KayecTsy noBepxHOCTen BETOHUPYEMbIX KOHCTPYKUMA npeabas-
NAOTCA NoBbilleHHble TpeboBaHus.

[enctBue cMa3ok-aamegnurenen (BCKkpoiBaTene) oCHOBaHO Ha 3ameane-
HUM NPOLIECCOB CXBATbIBAHUSA TOHKMX NPUCTBLIKOBLIX cnoes 6eToHa. B pesynbTaTe
K MOMEHTY pacnanybku NpOYHOCTb ITUX CNOEB OKa3bIBAETCH HE3HAYNUTESIbHON K
OTPbIB NPOMCXOAWUT YACTUYHO NO KOHTAKTHOW 30HE, 4acTu4HO no cnabbim npu-
CTbIKOBbIM cnoam GeToHa. B panbHeiwem NoBepxHOCTHbe cnou 6eToHa Habu-
paloT NPOEKTHYI0 NPOYHOCTL U Ka4ecTBO Xene3o6eTOHHbIX KOHCTPYKLIMA HE CHu-
XaeTcs.
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Tabnuua 1.9.
CocraBbi KOMOGUHMpPOBaHHbIX cma3ok tuna 3CO-TUCU
Konnyecteo KOMNOHEHTOB, Macca 4acren
10% pac-
Tun cmas- | Otpabo- WasecTko- 3mynbeun o 3% pacreop
Kv TaHHoe B0€ Mono- Bopa T:;;;;;:Lc;;- «OXCANeH- 3/"8?1?0" ApobGaBku Npumevanue
macno () 30» UHUNCa
yuHka
1 2 3 4 5 6 7 8 9
Ons  canepHoO#
3CO0-24 25 1.2 - 40 - - - W pocyarod ona-
ny6xu
Onsa pepeBAHHOW
3CO-25 25 1,25 - 1,25 - 0,5 - U MeTannuyeckon
onany6ku
3C0-27 25 1.2 - 1,0 0,5 1,0 - -
3CO-27A 2,5 1,2 0,5 1,0 0,25 - 1,0 - ]
3CO0-29 25 1.0 - 1,0 0,15 - 0.5 - |




Takue cmasku no3sonsioT obHaxaTtb (BCkpbiBaTb) CTPYKTYPY GeToHa nyTem
NPOMBIBKK €ro CTpyei BoAbl cpaly xe nocne pacnanybku. MNMoBepxHOCTb xene-
300€TOHHBLIX KOHCTPYKLMI NOCNe Tako NPOMbIBKU npuobpeTaeT KpacwBbii
BHEWHWA BuJ C paBHOMEPHbIM ODHaXEHWeM KpynHOro 3anonHutens. B atom
rnasHoe NpeuMyLLeCTBO CMa3ku BCKpbIBaTENen.

Haubonee agpdexTBHbi KOMBUMHMPOBAHHbIE CMA3kW, pa3paboTaHHbie B
TMCU wm. B.MN.Ykanosa (3CO MNICH). B ux cocras BxogsaT ruapocobusmnpyio-
wue Beulectsa, obpasyloume Ha NOBEPXHOCTU onanybku HecMaunBaloLLyHCA
NNeHKy U NpenaTcTayilowue NpununaHnio 6eToHa. MoMUMO 3TOro, CMasku UMELOT
B CBOEM COCTaBe 3aMeAnuTeNny CXBaTbiBaHUA, KOTOpble Takke cnocobeTeyioT
yCTpaHeHuio cuenneHus u obnervaiot pacnany6ky.

B cocrae cMa3ok BXOAAT Takke NNacTMuKaTopbi, KOTOPbie YMEHbWaoT
NOBEPXHOCTHYIO NOPUCTOCTL U YNy4YWalT Ka4ecTBO NOBEPXHOCTH BeToHa.

B cmaskax 3CO-TUCU ruppodobusatopamu siensiotca ortpaboTtaHHoe
Macno v NONMaTUNEHOBaR 3IMYNbCWA, 3ameanuTensMU - pacTeop Cynb@UTHO-
apoxokeBoi 6paxku (CAB), a nnactucukaTtopamu - pacteopsl CAB U OMbINeHHo-
ro neka (tabn. 1.9).

Pacxof cMa3ok 3asvcuT OT Buaa matepuana onanyGkv u cnocoba mx Ha-
HeceHus (Tabn.1.10).

Tabnuuya 1.10.

Pacxop cmasku
Pacxop cmasku, kr
Bupa onany6ku Ha 1m? dopmytoweii no- | Ha 1M° MOHONNTHOrO Xe-
BEPXHOCTW onanybxu nesoberoHa
CranbHan 0,20-0,35 2,0-35
0,45-0,55 4,5-5,5
fowaras 0,40-0.55 4,0-5,5
0,60-0,70 6.0-7.0
daHepHasn 0,35-0.50 3,5-5,0
0,50-0,65 5,0-6,5
Mnacrmaccosan 0,10-0,15 1,0-1,5
0,35'0,40 _3_'.5_'4'0 .

"B qucnumene - pacxod nNpu HaHECEHUU NMHE8MOPacnbINUMeneM, 6 3Ha-
MeHamene - IPuU HaHeCeHUU 8PYYHYIO KUCMbIO UNU 88/TUKOM.

CocraBbl CMa30K BIIUAIOT Ha cNOCoBbl ux npuroToenexus. PasnuyaloT cno-
coObl NMPUrOTOBNEHUA C MEXAHUYECKUM, NHEBMAaTUYECKUM, YNbTPa3ByKOBbIM W
KOMOUHWUPOBAHHBIM NEPEMELLMBAHNEM KOMNOHEHTOB.

MexaHu4eckuin u NHeBMaTU4YECKU Crnocodbbl ANst NPUroOTOBNEHUR CMa3ok,
KOMMNOHEHTBI KOTOPbIX NepeMEeLLUBaTCA OTHOCUTENBbHO NErko, Hanpumep, cMas-
KW TWNa CyCneHaun, pacTBopoB HeTenpoayKToOB UM CMa3Kku BCKpbIBaTeNN.

Mexanunyeckue (puc. 1.15 a) ¥ nHeBmaTuyeckue cmecutenu (puc. 1.15.6)
OTHOCUTENbBHO NPOCTbLI NO KOHCTPYKUWM M MOryT ObiTb U3roTOBMEHb! B NoGO Me-
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XaHu4eckon Mactepckon. CMeHHas Npov3BOAMTENbLHOCTL Takux cMecuTenel ko-
nebnetca or 150 po 600kr rotoBoit cMasku. Takue cmecuTenu MoryT BbiTb ycTa-
HOBNEHbI Ha TPECTOBCKUX TEXHOMOrMYeCKUX NIMHUAX NO NPUrOTOBMEHWUIO CMA30kK
(YNTK Tpecra) unu HenocpeacTBEHHO HA CTPOUTENbHbIX 0bbekTax.

— _\ }f//— “‘°°

el s W o 1

N4 M a4
| 6 [

C 7 )

Puc. 1.15. Cmecurenn Ans npuroToBneHUa CMa3sok.

a) - cmecuTenb MexaHu4yeckoro gencreus; 6) - cmecuteno 6ap6otepHoro Tuna. 1 —
6ak, 2 - mewanka, 3 — orpaxaeHue, 4 - aneKTpoaBUraTens, 5 - rubkun Ban, 6- kpaH,
7 — eMKOCTb, 8 - kpbilKa, 9 - ameeBuk ¢ nepcdopauueit, 10 - wnaHr, 11 — BOPOHKA,
12-Tpy6ka Ans BbiGpoca cxaToro Bo3ayxa.

MpoMbilNeHHOCTbIO  BbiNyckaloTcA 6Gonee MowHble cmecutenn (0,2-

0,6M3/4) C MexaHU4YeckuMm nepemewumsaHuem (CMX-18), ¢ koMBUHUPOBaHHBLIM
(MexaHuyeckuMm v ynbTpa3ssykoBbiM) nepemelumBanunem (YIAC-300), kotopble
MOHTUPYIOT Ha 3asofax XXBW, XKBK, KNJ, no koonepauuu cHabxaowwe cmas-
Kamu 1 CTpoUTENbHbLIE OPraHU3aLuu.

CmMa3km Ha CTpoWike HaHOCAT Ha onany6ky NHeBMaTUYECKUM MUCTONETOM-
pacrbiniMTenemM, C NOMOLLbIO CrneynmanbHOroO poNbraHroBoro yCTPOUCTBA, Banu-
kamu unu kuctamu. OgHako B NOCNeJHeM chnyJyae pacxod CMasku 3a CYeT ysenu-
YEHWA TOMLWMHbLI €e NNEeHKN U NoTepb Bo3pacTaeT Ha 25-30%.

Xopowwmn 3dexT AaloT aHTUAAre3NoHHbIe 3alMTHbIe NoKpbITUS. UX Ha-
HOCAT Ha (bopMyioLyne NOBEPXHOCTU LUMTOB MPU WUX U3rOTOBNEHUW, U OHU Bbl-
AepxusatoT 20-35 unknos 6e3 NOBTOPHOTO HAHECEHUA U PEMOHTA. Takue NoKpbI-
TUA NONHOCTLIO YCTPaHAKT npununaHne 6etoHa k onanybke, yny4waroT KayecT-
BO €ro NOBEPXHOCTH, a Takxe 3aluwaloT AepeBaHHy0 onanybky OT HaMoKaHWs
¥ KOPOOMEHMUSA, a METaNNUYECKYO - OT KOPPO3UK.

[ns MeTannuyeckux WUTOB B KAYeCTBE aHTMAAre3MoHHOro NOKPLITUA pe-
koMenayetca amanb C3-3, B COCTaB KOTOPOW BXOAUT 3anokcuaHaa cmona (4-7
Mac.y), CBUHUOBbLIA rneT (2-4 mac.) u nonuatuneHnonuamuH (0,4-0,7mac.y).
CmertaHoobpa3Hyto NacTy U3 3TUX KOMNOHEHTOB HAHOCAT Ha TWaTenbHO OuW-
42






rapaHTUpyeMbiX MEXaHW4ECKUX CBOWCTB CTEPXHEBYIO apMaTypHylo CTanb AensT
Ha knaccbl (tabn. 2.1; 2.2;2.3).

lopayekaTaHHas apmaTypHas cranb rnaakoro npoduns uMmeeT knacc A-l.
Knacc ropsyekataHoid apmaTypHOW CTanu Nepuoguyeckoro npoduna MoxeT
6bITb OnpeaeneH NO PUCYHKY NONEPEYHbIX BLICTYNOB HA NOBEPXHOCTU CTEPXHSA U
10 OKpacke KOHLOB CTepXHen. CTepXHu, UMetoLmne Ha NOBEPXHOCTU BbICTYMbt
pacnofoXeHHbie N0 BUHTOBOW NWHWMK, M3rOTOBNEHbI M3 ctanwu knacca A-ll. Y
cTepxHen u3 ctanu knaccos A-ill u A-IV BbiCTynbl pacnonoxeHbl NOA yrnoM Apyr
K Apyry, B "enouky". KOHUbl cTepxHen ctanu knacca A-IV okpawuvsaoT B kpac-
HbiA uBeT, A-V - B cuHUIA, n A-VI -B 3eneHbii. B HacTosiLee Bpems B COOTBETCT-
sun ¢ FOCT 5781-94 apmaTtypHasa CTanb BbiNyCKaeTCA C CepnoBuaHbIM nNpogu-
nem knacca A<400... A1200 c okpackoi TopLoB B Genbii, CUHWA, XeNTbI, Kpac-
HbIA U 3eneHbin LseTa

[N NoBbIWEHWUA Npeaena TeKy4ecTu ropsYeKaTaHyilo CTepXHEBYIO apma-
Typy NOABEPraloT TePMUUECKOMY YNPOYHEHUIO KN XONoAHON o6paboTke BbITAX-
KOW 1 COOTBETCTBEHHO NoApasAensioT Ha knaccel AT-lll, AT-1V, AT-V, AT-VI, AT-
VI n knaccoi A-lis, A-llis, A-IVB.

XonoaHoTAHyTas NPOBONOMHAA apMmartypa uMmeeT knacceo!: Bp - | 06bikHO-
BEHHas NpPOBONOYHAA Nepuoauyeckoro npoduns (pudneHan) AnameTpom
3...5 MM, C HOpMarbHbIM CONpoTMBIIeHUeM pacTsxenuto 395-410 MMa; Bpy - | -
yny4weHan apmartypa 3T1oro knacca; B — Il — sbicokonpoyHas rnagkas v Bp — |1 -
BbICOKONPOYHaR nepuogu4eckoro npoduns guametpom 3...8 MM, C HOpMaTuB-
HbiM conpoTuBnexueM pacraxexuo 1020... 1490 MMa.

Tabnuuya 2.1.
MexaHuyeckne CBOMCTBA apMaTypHOM CTanu knacca A.
Knacc ap- ’Hou;uan?- BpemenHoe | Othock- |y o0 sarw6a e
MaTypHON Hei Ana CONpOTHB- peaen TensHoe XONOAHOM CO-
cranu MeTp nexwue, He TOKYHECTH , | YANUHEHUE | 1) ki npu
FOCT 5781- | CTepxved MeHee, He Meuee, | NMPUPA3- | o5 uHe on-
82 He meHee , Mna MnNa pbiBe He paski .C
MM. meHee, % '
A=l 6-40 380 240 25 180°,C=0.5d
A-1l 10-80 500 300 19 180°,C=3d
A-lll 6-40 600 400 14 90°,C=5d
A-IV 10-22 900 600 6 46°,C=5d
A-V 10-22 1050 800 7 45° C=5d
AT-IV | 10-40 900 600 8 45° C=5d
AT -V 10-40 1000 800 7 45°IC=5d
AT - VI 10-22 1200 1000 6 45°'C=5 d
AT - VI 10-32 1400 1200 5 45°,C=54
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Knaccudukauyms apMaTypHou ctanu

Tabnuua 2.2

Bug apmaTypHOM cTanu Hassanue Knacc NOCT Bupa nocrasku
5781-82
CTepxHeBan ropRyekaTanas rnajkan A-l AOuameTtpom 6...14 MM — B MOTKax
(6yxTax)
CrepxHeBas ropsuekataHas nepuogude- | A-ll Avametpom 10...12 MM — B MOTKax
ckoro npodunsa (byxTax); 10...80 MM — B npyTKax
To xe A-lil, A-IV,A-V, | B moTKax
AT-IV,AT-V,
A-IV AT-VII
MpoBonoka o6bikHOBEHHAR rMajKan B-I To xe
MpoBonoka o6bIKHOBEHHas nepuogude- | Bp-i To xe
cKoro npoduna
MpoBsonoka BbICOKONPOYHan rnagkas Bp-ll To xe
Mposonoka BbicokonpodHas nepuoauye- | Bp-il To xe

CKOro npoduns

Sv



B crapun akcnepemMeHTUpoBaHWA AN apMUPOBAHUA GETOHHLIX KOHCTPYK-
LUWA, HaxXOASLMXCA B YCNOBMAX arpecCUBHOW CpeAbl, NPUMEHSAKOT CTEKNO-
NNacTukosyto apMaTypy B BUAE My4Kka BONOKOH, CKPENNEeHHbIX NONMMEPHbLIM CBS-
aytowmm. o NPOYHOCTU CTEKNOBONOKHO He YCTynaeT BbICOKOYrnepoanucCToin
cranbHou nposonoke (1800 -2200 MMa) npu 3Ha4YMTENBHO MEHbLIeH (B 3-5 pas)
cpeaHei NNOTHOCTV matepuana. OgHako MoAynb YNpyrocTv BonokHa (ao 80000
Mrla) Huxe, yem y cTanu.

AnA varotoBnexns apmartypbl Xene3o6eToHHbIX KOHCTPYKLUMA NPUMEHSIOT
HW3KOYrNepoanCTYio, CPeaHe- U BbICOKOYrNEPORUCTYO CTanb. Huakoyrnepopau-
cran cranb copepxut meHee 0,25% yrnepopa, cpeaHe yrnepoaucrtas - 0,25T1.
.0,6% sbicokoyrnepoauctas - 0,6...2%. KonwyecTso yrnepoaa B crtanu BNuseT
Ha eé& cBOWCTBa.

Tabnuua 2.3
Macca ropsiuexataHHOM KpPyrnow u KBaapaTHOW
apmaTypHOM cTanm
® | Teopemmeo@n Macca 1 NoroHHO % | Teopetwenas macca 1 noroH |
g § g § METPa, K E g % § HOM METPA, K
é s Kpymow KBaAPATHON .% S KpYmoiA KBaAPaTHOW

1 2 3 4 5 6
5 0,154 0,196 42 10,88 13,85
6 0,222 0,283 45 12,48 15,9
7 0,302 0,385 48 14,20 18,09
8 0,395 0,502 50 15,42 19,62
9 0.499 0,636 52 16,67 21,23
10 0,616 0,785 55 18,65 23,75
11 0,746 0,950 58 20,74 26,40
12 0,888 1,13 60 22,19 28,26
13 1,04 1,33 63 2447 31,16
14 1,21 1,54 65 26,05 33,17
15 1,39 1,77 70 30,21 38,46
16 1.58 2,01 75 34,68 4416
17 1,78 2,27 80 39,46 50,24
18 2,00 2,54 85 44,54 56,72
19 2,23 2,85 90 49,94 63,58
20 2,47 3,14 95 55,64 70,85
21 2,72 3,46 100 61,65 78,50
22 2,98 38

24 3,55 4,52

25 3,85 4,91

26 4,17 53

28 4,83 6,15

30 5,55 7,06
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Tabnuya 2.4
PaamepHan xapakTepucTUKa apMaTypHbIX CeTOK
Acku3 Tun ceTku U Y dq d2 L B |
C paGouumu ctepxHsmu B | 100 300 !
npoAoONbHOM HanpasneHuu u | 200 300 850-11950
pacnpegeneHHbiMu  crtepx- | 300 600 10...40 | 6...16 (vepes 650..3050
HAMW B nonepevyHoM Ha- | 400 600 300)
npaBneHuu
C paGounmu crepxHamu B | 300 100 850-5990
nonepeyHom HanpasneHuu u | 400 200
paCNPeAeNNTENbHLIMI el 100 100 6...16 | 10...99 (\;%%e)a 650..3050
npoAONbLHOM HanpaBneHuu 100 200
C paGounmu crepxHamn B | 200 100
NPOAONLHOM U nonepeuxom | 200 200 10...16 | 6...16 850-5990
Hanpasnexnuu 200 300 wnu unun (vepe3s 650..3050
300 200 6..16 | 10...25 100)
300 300




CBapHble ceTku Ans apMUMpOBaHUA Xene3obeTOHHbIX KOHCTPYKUWiA B 3aBu-
CMMOCTV OT NOCTaBKW MPUMEHAIOT PYNOHHbIE (pU AWaMeTpe NPOAOMNbHbIX
cTepxHen Ao 7 MM) Unn nnockue (Npu aMameTpe NPOAONbHbIX CTepxHe# 8 v 6o-
nee MM). CeTkn M3rotTasnMBaloT C MPAMOYrONbHLIM KOHTYPOM W B3aUMHO Neprieky-
NAPHBIM PacNoroXeHWem crepxHen. [lonycTuMoe paccTosHue Mexay OCAMWU CTepX-
Hel OAHOro HanpasneHust A0rKHO Bbimb SMM. LLiMpyHa B PynoHHBLIX CeTKax B OCAX
KpaviH1UX NPOAONbHbLIX CTepHel He npesbilaeT 3500 MM, nnockux 3000 mm. nuHa
Nnockvx CeToK He npesbiwaeT 12 m (Tabn.2.4.) Macca pynoxa cetkm - no 100-150 r,
B uensx akoHOMMW MeTanna nonepeyHbie CTEPXHU cnedyeT pacnonarats C nepe-
MEHHBIM LLIAroM.

Ans NpUroTOBNEHUS TOHKOCTEHHBLIX APMOLIEMEHTHbBIX KOHCTPYKLUUIA Bbinycka-
HOTCR TKaHbIE CeTKM C fYerKkaMn 5—20 MM 13 TOHKOW NpoBorokv avameTpom 0,7-165
MM (Tabn. 2.5).

PacuetHoe conpotTuaneHve pacTsHYTOW apmatypbl TKaHbiX CETOK npu
u<2,5% v cxartoi npu p<1% pasHo 210-140 MMMa.

Tabnuuya 2.5.
OCHOBHbIEe XapakTepUCTUKU TKaHbIX CETOK.

q MpoueHT apMupo-
AunameTtp nowaab ce- Konuuecrso BaHus u,%, npun
t::"p nposono- | YeHUA NpoBso- 1’:;“:_ NpoOBONOK Ha .| OAHOM Cnoe CeTKu
KW, MM noku, cm2 v 1M, Wwr. Ha 1 CM TONLUHbBI
" KOHCTPyKLUKN
5 0,7 0,00385 1.1 180 0,60
2 0,7 0,00385 0,9 150 0,58
3 1,2 0,01131 27 140 1,58
4 0,7 0,00385 0,8 130 0,50
7 1,2 0,01131 23 120 1,36
8 0,7 0,00385 0,7 110 0,49
8 1,2 0,01131 21 115 1,24
9 1,0 0,00785 1.3 100 0,78
10 1,0 0,00785 21 91 0,71
11 1,2 0,01131 1.5 82 0,99
12 1,2 0,01131 1.4 76 0,87
20 1,6 0,0201 1,5 46 0,99

Mnockue kapkachl BbINYCKAKOT B BUAE OTHOCUTENBHO Y3KWUX M ASTUHHbBIX M3-
nenuit. OHN COCTOST U3 ABYX-YETbIPEX NpoAoNbHbLIX paboumx CTEepxHen u Co-
EAVHAIOWMX UX NONEPEeYHbIX pacnpeaenuTENbHbIX cTepkHed. [lpoaonbHbie
CTepPXHU MOryT BbITb CrlapeHHbIMW W pacnonaratTcs C OAHON UMK C ABYX CTOPOH
MO OTHOLLIEHWIO K NonepeyHbIM. LLiar NpoaonbHbIX U NonepeuHbIX CTEPXHE Lieneco-
06pa3HO Ha3HauyaTh KpaTHbiM 50 MM. B Lensx 3KOHOMWWM MmeTanna nonepeqHble
CTEPXHU PacnonararTca C NEPEMEHHbIM LLATOM.

pOCTPaHCTBEHHbIE KAapKachl Pa3fiuHbIX CEYEHWNA - 3aMKHYTbie, NPAMO-
YronbHbIE N KPMBONMUHEAHDIE, C NEPEMEHHBIM CEYEHWEM MO ANViHE U T.4. - cobupa-
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IOT U3 MNOCKUX KapKacoB UMW W3roTasNMBAKOT NyTem cruba NNockux ceTtok. Mcnons-
30BaHUe Takux M34enin NO3BONAET 3HAYMTENBHO COKPATUTL YMCNO TUNOpa3mepos
W yNyYLWNTL TEXHONOTMYHOCTb U3rOTOBIEHNSt apMaTypPHbIX U3AETA.

Ana apMupoBaHus xeneaobeToHHbIX TPY6 1 Apyrnx KPUBOSIMHENRHBLIX KOHCT-
PYKUMiA apMaTypHble KapKkacbl W3roTaBMMBaloT Ha CneuuanbHbiX YCTaHOBKax Ha-
MOTKO N0 CNpany n NpUBapKo#k apMaTypbl Ha NPOAONbHbLIE CTEPXHW.

B cTpoutenbcTBe MHOrAa NPUMEHSIOT HeCyLWne apMartypHble KapKachl, B KO-
TOPbIX UCMOMNbL3YIOT XECTKMe NpoKaTHbie NPOUMU PA3NUYHOTO CEYEHUR (Yrornku,
weennepa, AByTaspbl U T.4.). lNpUMeHeHne XeCTKUX apMaTypHbIX KapKkacos no-
3BONAET OTKA3aTLCA OT NIECOB W APYrX NOAAEPXUBAOLLMX KOHCTPYKLUWA onany6ku.

Mertannuyeckve 3aknanHble getanu npeaHasHadveHbl ANA COBONHEHUS Xe-
Ne306eTOHHbIX KOHCTPYKLWUIA, B TOM 4MCNE MOHONWUTHLIX CO cOOpHBIMU (Hanpumep,
HaBeCHbIX NAHenen ¢ MOHONUTHLIMWA CTEHaMU U NepekpbITUAMK). 3aknaaHsie aeTta-
NY pa3fMYHON KOHMUIypauuu BbINOSHAIOT B OCHOBHOM U3 CTarbHbIX NMACTUH WK
NpoKaTHbIX Npodunen, KOTopbie C NOMOLLBIO aHKEPOB U3 CTEPXHEBO apmartypb!
obecneunBaloT coeanHeHUe CTblKyeMbiX Xere306eTOHHbIX KOHCTPYKLMA.

Ana npeABapuTeNbHOrO HanpsXeHUs Xene3obeToHHbIX KOHCTPYKUWA B no-
CTPOEYHbIX YCNOBUSX NPUMEHSIIOT apMaTypy B BUAE OTAENbHbLIX CTEPXHEN (Kaccos
A-IV... AVI 1 ynpodHeHHYto CTanb), Ny4KkoB (M3 BbICOKONPOHHON NPOBONOKK Knacca
B-H n Bp-ll), kaHaTHbIX Npagen U kaHaToB.

HepackpyuvBaiowmecs apmartypHble, CTanbHble CnupasribHble KaHaTbl Uc-
Nonb3yioT B KAYECTBE HANPAraeMo apMaTtypb! ANs UIrOTOBNEHUA NPEABAPUTENbHO
HarpsXeHHbIX KOHCTPYKUUIA, B OCHOBHOM KOHCTPYKUMIA NOKPbITUA BonblumMx npone-
ToB. KaHaTb! GblBalOT OQHO- U ABYXNPRAEBbIE U3 7-MW U 19-TV NPOBONOYHBIX HUTER.
OcHOBHble MexaHW4eCcK1e CBOINCTBA KaHaToB NpuseaeHs! B Tabnuue 2.6.

Tabnuua 2.6.
MexaHuuyeckme CBOMCTBA KaHaToB.

YcnosHbitt | OTHocutenn- | BpemexnHoe conpoTusne- | YcnosHbik npeaen Texy-
AvameTp | Hoe yanuHe- Hue og, MMa, He meHee | vecTu opp,MMa, He meHee
kaHava, Hue nepej Buicokokaue- | | katero- | Bbicokokaue- | | kaTero-
MM pa3pbiBoM, % CTBEHHbIE puv CTBEHHbie puu
4,5 3 19,0 19,0 16,2 15,2
6,0 3 18,5 18,6 15,7 14,8
75 4 18,0 18,0 15,3 14,4
9,0 4 18,0 17,5 16,3 14,0
12,0 4 17,5 17,0 14,8 13,6
15,0 4 17,0 16,5 14,2 13,2

[N U3roTOBNEHUA apMaTypHbIX KaHaToB NPUMEHSIOT CTarnbHyio NPOBOMOKY
Kpyrnoro ceyexvs 6e3 NoKpbITUR M OunHKOBaHHY0. 10 BpeMEHHOMy ConpoTUB-
NEHNI0 NPoBOOKa AeNUTCA Ha 14 MapkupoBaHHbIX rpynn ot 107 go 2352MfMa.
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KpYyr UeHTpanbHoro narnbua, a ynopHbi naney B 310 BPEMA YAEPKUBAET ero OT
nosopoTa (puc. 2.2 ). Pabodyee MecTo y cTaHka 0GOpyAYIOT POnMKOBLIMU CTONa-
MUY U cTennaxamu (puc. 2.2 ). CraHok 06CnyxvBaeT 3BeHO apMaTypLUMKOB (ABa

apmartypuwymka 1l u lll paspsigos).

a'*'{ﬂ?u\u\fﬁamﬁ”ﬁ

~3n-*

Puc 2.2. AsroToBnenue HeHanparaemoin apMaTypb.
a) - Cxema MexaHn3ma nNpaBku 1 peskn NPaBWIbHO-OTPE3HOro CTaHKa, 6) - oprawmsauvs
pabouero mecra y NpaBunbHO-0TPE3HOrO CTaHKa, B) - opraHu3auma pabouero mecra npu
pe3ke CTepXHeBO# apMaTyphl, ) - cxema rMbkn apMaTypbi Ha MEXaHU4EeCKOM CTaHke, A) -
opraHn3auus pabouero Mecra y craHka Ans rmbku apMaTtypbi, €) - Cxema TexHonorude-
CKOM NUHUK HenpepuIBHON 6e30TX0AHON CBApKM U Pe3Ku apMaTypHoi cTanu, X) - opra-
HW33UuA pabovero Mecra y O4HOTOMEUHON 3NEeKTPOCBAPOUHON MalMHbI. | - ByxTa
apMaTypsbl, 2 - HAXUMHbIE PONUKM, 3 - NPaBUNbHbIA GapabaH ¢ nnalwkamy., 4 - TRHyWMe
ponukn, 5 - pexyuime ponuky, 6 -ynop ¢ BknloyateneMm, 7 - MeCcTo ANR CKNaANpPOBaHWUA
6yxT apmaTypsi, B - koHCONBHbLI KpaH, 9 - GyxToaepxarens, 10 - NpaBUNbHO-OTPE3Hbie
craHku, |l - crTennaxm 4ns Hape3aHHbIX NPYTKOB, 12 - AWMK ANA 06pe3koB, 13 - noTok, 14
- CTaHoK AN pe3im, 15 - oTkmaHon ponuk, 10 —6okoBble crennaxm, 17 - ponukoabii CTon,
18 - oTMepuBatOLUe YCTPOUCTBA C NEPEABIDKHLIM YNOPOM, 19 - ynopHbii naneu, 20 - pa-
Bounit Auck, 21— apMaTypHbiil CTEp#E@Hb, 22 - UeHTpanbHbii naney, 23 - rubouHbIR na-
neu, 24 - NPOMEXYTOUHbBIE CTENNAaXK, 25-pONMKOBLIE CTONbI, 26 - CTAHOK ANA rHYTbA, 27 -
MaLLKHa ANS CTLIKOBOW CBApKH, 28 - MaluMHa ANA TOMEYHOW cBapky, 29 - pabo4ni
cron, 30 - Awmk Ans crepxmen, 31- mecta pabounx.

CsapKky apMaTypbl OCYLECTBSIOT pasnuyHbiMKU cnocobamu. Mpu yanuHe-
HUW CTEPXHENA NPUMEHSIIOT KOHTaKTHYIO CTbiKOBYIO CBapKy (pnc.2.2e). 3axarble
B rybKkax KOHTaKTHOM CTLIKOBOW MAlUMHbI TOPUbLI CTEPXHEN C BKIIOYEHUEM 3MeK-
TPOTOKa ONNaBNAKTCA, 3aTeM OCAXAAIOTCA A0 3aKpbiTst CTbika. epecekato-
WMECR CTePXHN B CETKax W NIMOCKMX Kapkacax COeAUHSAIOT KOHTaKTHOW CBapKOW
(puc. 2.2 x). [Ans HapawmBaHuA CTEpXHER NPY CBapke CETOK K KapKacoB NONb3y-
IOTCA 3NEKTPOAYroBOiA CBApKOW, a Npu CTepXHAX auameTpom Gonee 20 MM npu-
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MEHSIIOT e& pa3HOBMAHOCTL - BaHHYl0 CBapky. Tskenylo apMarypy 3aro-
TaenuealoT No cxeme 6€30TX0AHOM TexHonormu, obLeanHss ceapky U pesky ap-
MaTypHbIX CTEPXHEH B OAHY TEXHOMOTUHECKYIO NIVHUIO C PONKUKOBLIMU CTOMAMMN W
arperatamu (puc.2.2 e). BHavyane cBapuBaloT apMaTypHble CTEPXHWU KOHTaKT-
HOW CTbIKOBOW MALLMHOW B HENPEPbIBHYIO NNETh, @ 3aTeM UX PeXyT CornacHo 3a-
A3HHBLIM pa3Mepam, 4To no3sonseT m3baBuTbca OoT 06pe3koB MeTanna u Gonee
3KOHOMHO UCMONB3OBaTL NPOU3BOACTBEHHYIO NNOWaab Uuexa. B cocTas 3seHa, 06-
CNYXMBAIOLLEro TEXHONOMMYECKYIO NIMHUIO, BXOAAT YeTbipe YenoBeka: aNeKTpo-
ceapuwmku V u IV pa3apsina u apmatypuivku il v Il paspaaa.

CeTku u KapKkacbl U3 Nerkov apmaTypbi WWPUHOM A0 1200 MM ceapusaoT
KOHTaKTHbIMU OQHOTOMEYHLIMW CBApPOYHbIMU MalUHaMK. OBCnyXUBAET MaLLUHY
anekTpocsapwmk IV paspaaa u apmaTypuwk |l paspsaa. CeTku WwmpuHon 2700
MM 1 Goriee CBapMBAIOT aBTOMATUUECKUMI MHOMO3MEKTPOAHBIMA KOHTaKTHBIMM
CBapOYHLIMU MALLIUHAMMU.

Puc. 2.3. dukcaTtopbi ANA CBA3KM apMaTypHbIX Kapkacos.
a) - TMnbi pukcaTopos 6) - NoCneao0BaTeNbHOCTL YCTaHOBKU HUKCATOPOB.

Mpy cnoxHon KoHUrypauum, 3aTpyaHAIOWEN 3NeKTpocBapky, a Tawke 8
YCNOBUSX CTPOWUTENLHOW NNOWaEAKW NPU U3rOTOBNEHWUM U3fEnuiA U3 apMaTypbi,
UCKMIONaIOLLEN NPUMEHEHME 3NEKTPOCBAPKY, NPUHMMAIOT, KaK UCKIIOYERUE, BA3KY
CTepXHei BA3anbHoW Nposoriokoin anametpom 0,8 . .. 1.0 Mm BpyuHyro. [insA ycko-
PEHUR COeAVHEHUA CTEPXKHEN MPUMEHRIOTCA NPYXUHHbLIE NPOBONOYHbIE hUKca-
Topbt (Ckpenbl) AMameTpom 1,6-2,8 MM, C 1X NOMOLLBIO BbLINOMHAIOTCA OAHO- U
[OBYXCTOPOHHWE COeANHEHWR (puc. 2.3).

[inA u3rotoBneHus UKCATOPOB UCMONbL3YHOTCA WTAMNOBOYHbIE aBTOMATbI
ANA UEHTPanu3OBaHHOro U3rotToBneHust B 6onblIMX KonuyecTsax, a Tawke Npo-
ctenwme rmboyHble npucnocobneHus HebGoNnbLWoW NPON3BOAWTENLHOCTU ANS
obecneveHus NOTpe6GHOCTEN CTPOUTENbHBIX TPECTOB. PUKCATOPLI, U3rOTOBNEH-
Hble aBTOMaTaMu ANS WUCKIIOYEHWA 3anyThiBAHUA, NAKETUPYIOTCA NyTeMm ux
cxnensaHun 8 6noku.

2.4. ApMHpPOBaHKe NpeaBapUTenbHO HanpAXeHHbIX Xene3o6eToHHbIX
KOHCTPYKLMIA.

[NA apMupoBaHUA NpeasBapwuTenbHO HANPSKEHHbIX KOHCTPYKLWA npume-

HAKOT CTEPXHKM, NPOBONOKY U NaKeTbl U3 HEé, NPOBOMOYHbIE NYYKK M KaHaTbl. Uc-
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nonb3yloT ABa cnocoba HaTsXKEeHWS apMaTypbl: HaTsHKEHWE Ha YNopbl U HaTsXe-
Hue Ha 6eToH. B ycnoBusix CTpouTENbHOW NAOLWAAKK Yawe BCEro NpusBoasT Ha-
TAxeHne Ha 6eToH. MNpu 3TOM crnocobe NpPUMEHRET apMaTypy U3 My4koB NpPOBO-
NOK UMK KaHaTbl.

Ona 3akpenneHns NPOBONOYHONW apMaTypbl MCMONb3YIOT aHKepb! pasnuy-
HOW KOHCTPYKLMK: KOHUYECKUE, MMMb30BbIE, CTaKaHHbIE W ryXue.

Ans nponycka apmaTtypbl B npouecce GeTOHMPOBaHWA KOHCTPYKLMK YCT-
pauBaloT kaHanbl anameTpom Ha 10-15 mm 6onblie anameTpa apMaTypHOro ryu-
ka (kaHata). MNpw KpynHopasMepHbIX KOHCTPYKUMAX KaHanbl BbINONHAOT NyTem
3aKnagkvn CTanbHbIX TOHKOCTEHHBIX rOPUPOBaHHBIX, OCTaloLWKXCA B BeToHe, Tpy6.
KaHanooGpa3oBaTensMu Taloke MOryT CNyXuTb PasfnuyHbie yCTPOWCTBA B Buae
apMUPOBaHHbIX PE3VHOBBIX LUNGHIOB, NPOBOMOYHOW CNMPpanu CO CTanbHLIM cep-
Ae4HUKOM ¥ ap. Bo uaBexanue cuyenneHus GeToHa C HapyXHOW NOBEPXHOCTHI
kaHanoobpasosaTenen ux NOKPLIBAKOT CNeLUasibHON CMasKoi W NEeproAnYEecKu
NpOBOPAYMBAIOT BOKPYr OCU B Te4eHue nepsbix 2-3 4 TBepaeHUs GeToHa ans ob-
NerYeHus nocneaytowero ux ussneveHns. CtanbHble rodpupoBaHHbie Tpybbl He
13BneKarT, oHu octatoTcs B HetoHe. Mocne Habopa 6ETOHOM 33RaHHOW NPOYHO-
CT¥ OCYLLECTBNNETCA HaTsAXKEHWEe apMaTypbl, KOTOPYI0 NpeaBapuTenbHO NPOTAM-
BalOT Yepe3 obpa3oBaHHble ANA 3TOA Lenu kaHanel. [AnA HaTsXeHWs apMaTypbl C
ynopom Ha 6eTOH MCNONb3yOT ruapasnMyeckne GOMKPaTbl OQMHOMHOIO UK ABON-
HOro AENCTBUSR.

Mpu nomowm cneumaneHbIX YCTAaHOBOK B BUAE KONbLEBLIX 3aXBaTOB wWnu
CTakaHHbiX aHKepoB U MydT KOHEL apMaTypbl COEANHSIIOT CO WTOKOM A0MKpaTa, a
NPOTUBOMOMOXHbLIA KOHEL, apMaTypb! 3aKpennsoT B Kanane npu NoMoWM 3axumMa
TWNa UaHroBoro. HartsaxeHwe apmartypbl OCyWecTBRAoT cTynexsmun no 3-5 MMa.
HanpsixeHue B apmatype A0BOAAT A0 3HadYeHws Ha 10% Bbile NPOEKTHOro, Mo-
Cne ero CHUXalT A0 MNPOEKTHOTO W MPUCTYNAOT K 3aKpenneHuio apMartypbl co
CTOPOHbI AOMKpaTa fyTeM e€ 3anpeccoBku B Laibe KOHM4eCKon cranbHon Npo6-
Koi. Takum o6pasom, yepe3 OnopHbie Wawbbl (NNUTLI) yeunue oT HaTAHYTON ap-
MaTypbl nepepaérca Ha 6eToH. 3atem uyepes cneunanbHO OCTaBNEHHbLIE OTBep-
CTVR B KaHan C apMaTypoii HarHeTaeTcs pacTeop He Hwke M300.

Ona npepBapuTentHOro HaTSXEHUA apMmaTypbl pesepeyapoB, CUIOCOB W
APYrMX UANUHOPUNECKUX COOPYXEHWUA MCNONL3YIOT CheynanbHble HaBUBOYHbLIE
MalmnHbl, KOTOpble 06TArMBalOT apMaTypo CTEHKM COOPYXEHMWIA CHapYXu nocne
Habopa 6eTOHOM NPEeKTHOW NPOYHOCTW. [iNA 3awWuTLl apMaTypbl nocne eé HaBve-
KW HapyXHbleé NOBEPXHOCTU CTEH TOPKPETUPYIOT WM OLUTYKaTypuBaloT BbICOKO-
NPOYHBLIM LiIeMEHTHLIM PaCTBOPOM.

Mpv cTpouTenscTBe BAany oT 6a3 CTPOUTENLHON UHAYCTPUW AN MEXaHu-
3auun apmaTtypHbix paboT HenocpeacTBEHHO Ha obbekTax CTpouTenbcTBa Npu
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BO3BEAEHUM MOHOMUTHBLIX N COOPHO-MOHONUTHBIX KENE306ETOHHBLIX KOHCTPYKLMIA
UCNONbL3YIOTCA NepeaBuKHbIE apmaTtypHble cTaHuum (MNAC) (puc.2.4).

1 2 3
—1_.,. 2 e o

a

S N

Puc. 2.4. NepeaswxHan apmaTypHas ctanuua (JIAC)
a) - kontenHep Ne1 MAC c obopyaoBaHuem ANs MexaHuM3UpOBaHHOW nepepaboTku
apmarypbl.
1 - cOOpHUK apMaTypbi, 2 - NpUEMHOE YCTPOWCTBO, 3 - NPaBUNLHO - OTPE3HON CTAHOK,
CMX-357, 4 - orpaxpeHue nyHkra, 5 - pa3MoTOMHOE YCTPOWCTBO, 6 - wkagd aAns
cTpyOumMH 1 aApyrux npucnocobnenuvia, 7 - anekTpudeckan neus, 8 - craHok Ans rnbku
apmartypbl C-1466, 9 - cton co wkagom, 10 - cTaHOK ANRA Pe3kW NPYTKOBOW apMary-
psi CM-3002, 1l - cton co wkacom, 12 - pyuHble MawmHbl, 13 - anexTpowsxad, .14 -
wKad ANA KOMREKTa UHCTPYMEHTA.
6) - xouTeinep Ne2 MAC.
| - cTeH4 BNA W3rOTOBNEHUS KOHTAKTHOK CBApKOW CETOK W KapKacoB Pa3Mepom
6000*1400 MM, 2 - rubounan Tpasepca, 3 - MOPTan CO CBAPOMHLIMKA KNewamu Tun
MTT1-806, 4 - neyb 3nekTpuvyeckas, 5 — anexkTpowkad, 6 - wrkad ANA MHCTPYMEHTA.
B) - kOHTeitHep Ne3 MAC. ’
| - cTennax ANA XpaHeHUR NPOBOAA ¥ NPUCNOCOONEeHU ANA PYYHON AYrOBOW CBapKW,
2 - wkad npokanku anexTpoaos, 3 - nonyasTomar NMM-6 (NAr-508), 4 -~ npeobpa-
3oBarens cBapoudoro Toka NCr-500(NA4Y-508), 5 - anekTpudeckas neds, 6 - noa-
BeCHas cBapoyHas muwwuHa MTI1-809Y4 ¢ knewamm koakcuanbHOro TMna, 7 - rapae-
po6, 8 -anexTpoiukad, 9 - TpaHcopmaTop ceapounbin T[1-500, 10 - Bepcrak ans
pemoHTHbIX  pabot, il - wkad ANA UHCTpyMeHTa. )

NAC cocTOWT ¥13 Tpex NepeBWKHbLIX UHBEHTAPHBIX 3AaHUA - BATOHYUKOB 1
CTEHOA ANA YKPYNHUTENLHOA COOPKU apMOKOHCTPYKUWA. 3aaHua u cTeHp pas-
meLaT B6nM3n crposiyeroca obbekrta B 3oHe paboThl CTPOMTENbHOFO Kpaxa.
BHyTpy nepBOro 3faHus CMOHTMPOBAHO CEPUIAHO Bbinyckaemoe obopyroBaHwe
OnA MexaHwdecko obpaboTky apMaTtypHOW Ctanw, CTaHku Ans rubku u pesku
CTEPKHEN, PYHHBIE HOXHULBI AN PE3KW CTEPXKHER, NPaBUIbHO-OTPE3HON CTAHOK.
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rae: Hy — Tpebyeman BbicoTa noabema (OnyckaHus) Kproka C rpy>XeHoN U NOpoX-
Hew 6aaben, M
V41 — CKOpPOCTb NOABEMA U ONYCKAHUS KPHOKa, M/MUH;
a - Yron NosopoTa CTpenb! kpaHa npu nopadve 6agbu Kk MecTy yknagku Ge-
TOHHOW CMECU C MeCTa ee pasrpysku, rpaga,
N —4acToTa BpaLLEHWs kpaHa, MuH - 1.
Sk — BenMuYMHa M3MEHEHUA BbINeTa Kproka UnNu NepemMeLieHns rpyaosoil Te-
NEeXKN NO FOPU3OHTANbHOW CTpene, M;
V2 — CKOpOCTb NEpeMeLleHVA rpyaa No ropv3oHTanu Npu U3aMEHeHUN Bbine-
Ta KplOKa WNn CKOPOCTb NEPeaBUKEHUA rPY30BOW TENexXkn Ans GawieHHbix
KpaHoB,
Kcos — K03hpULMEHT, yunThiBaIOLMIA COBMELLEeHWe pabounx onepauuit kpa-
Ha, npuHuMaembii — 0,75,
Sp — NyTb NepeMeLLeHnn KpaHa C rpy3oMm, M;
V3 — CKOpPOCTb NEPeABUXEHUSA KpaHa, M/MUH;
t,, — Bpemsa yknaaku GETOHHOW CMeCcK B KOHCTPYKUMIO, MUH (Npu GeTOHMPO-
BaHUM MaCCUBHBIX KOHCTPYKUWA t;=1...3 MUH, TOHKOCTEHHbIX, 1,=5...8 MuH)
Mpy cMeHHOM NPOU3BOAUTENBHOCTYU KpaHa OnpeaensiioT, C 0AHOW CTOpo-
Hbl, COCTaB 3BeHa GETOHLMKOB, @ C APYron - KONUYECTBO aBTOGETOHOBO30B, He-
obxoaumbix ana 6ecnepeboiiHon aocTaBku BeToHHOW cmecn Ha o6bekT. Yucno
aBT06€TOHOBO30B onpeaenseTcs no opmyne:
Ko * 1,
” A
rae:Kpes - K03MULMEHT, yUuTbIBaIOWMIA Pe3ePB NPON3BOAUTENLHOCTH KPAHOB,
KaK BefyLux matuuH (er3=o,85...o,90);
MA - aKkcnnyaTauMoHHas NPOW3BOAUTENBLHOCTL aBTOGETOHOBO3A B CMEHY,
onpepenseTcs (M) no dopmyne:
60+’ *loy * K;a
t

N = s (3.51)

m,= , (3.52)

u

rae: V' - 06beM GETOHHOW CMecH, 3arpyxaemoi B aBTob6eToHOBO3, M3;
tcm. - NPOAOIMKUTENLHOCTL CMEHBI, Y,
K'g - K03hPULMEHT UCNONL3OBAHWUA TPAHCNOPTHOW €4UHWLIbI BO BpEMEH!,
OH konebnerca B npeaenax ot 0,85 ao 0,92;
t'y - NPOAOIKUTENBHOCTL TPAHCMOPTHOIO Lkna (MuH), paBHas:

th=ty+ 21; 0,4, (3.53)

crP
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. Z’V* 60, ¢, (3.53)

crP

roe: t3 — BpeMs 3arpy3ku 6eToHoBO3a GETOHHOM CMEChIO HA 3aBOAE, MUH,
| = paccTosHne NepeBo3Kn, KM,
ch — CpefHsAsA CKOPOCTb ABMXKEHMNA 6eTOHOBO3a, KM/M;
tp — Bpems pasrpy3ku GeToHHOW CMecn U3 6eToHOBO3a B Bagbm, MUH.

DocraBnsemasn Ha cTpouTenbHblii 06bEKT GETOHHAR CMeCchb NORAETCA Kpa-
Hamu B pa3anuyHbix emkocTsx (bagewn, BubpokosLumn, ByHkepa u Ap.) W BbIrpyxa-
ercs B onanybky 6eToHupyemMon koHCTPyKUMn. OCHOBHbIE TEXHONOrMYECKUe Tpe-
6oBaHunsa, npeabssnaembie kK 6aabAM: rePMETUHHOCTb, UCKIIOYEHNE NOTepb Le-
MEHTHOrO pacTeopa, yAoOCTBO 3arpysku v pasrpysku, OMUCTKWA, MUHUMAnNbHas
Macca v MWHUMarnbHbIA BepTMKanbHblii pasmep 6aabn B pabodyem nonoxenwm
(BbIBELLEHHOW Ha KPIOKE KpaHa), perynupyemas Bbirpy3ka 6eToHHOM cmecy, (4To
ocobeHHo Heobxoaumo npu BeTOHMPOBaHWM), apMUPOBAHHLIX U MPOTSKEHHbIX
KOHCTPYKUWA, NPaBUNbHOCTb PacnoOfOXeHUsi, HAAEXHOCTb W yRobCTBO B 3KC-
nnyaTtayuv CTPONOBOYHbIX NETesb.

Mo npuHuuny penctems U ycrponctsy 6agbm NOAPA3AENRAIOTCA Ha NOBO-
POTHbIE U HENoBOPOTHbIE. [NA 6eTOHMPOBAHUS HEMACCUBHbIX KOHCTPYKUMA (OT-
DenbHO cToAwmne OYHAAMEHTbI, KOMOHHbI, NepekpbiTUSA U T.M.) peKOMeHAayeTcs

npuMeHaTL 6aen obbemom 0,5...1,0M3, ans KOHCTPYKUUWA Cpef Held MacCUBHO-
CTV (cbyHAaMeHTbI NOA 3AaHUA, COOPYXEHUA U T.n) - obbemom 1...2 M3, ans mac-
CMBHBIX KOHCTPYKUMI - 06beMoM 2 M3 u Gonee (Tabn. 3.27 u 3.28).

Tabnuua 3.27

TexHuveckas xapaKkrepmMcTuka BubpauuoHHbix 6agen
AnA noaayun 6eTOHHOK cMecH.

BmecTumocTb, m3
0.3 0,5 0,75 1,0
Fabapursl, 900x900x700 |1070x910x1000 |1440x1200xx900 {1270x110xx1200
MM
Macca,kr 125 180 260 275

Tabnuua 3.28

TexHuveckan xapakrepMcTuKa NOBOPOTHbLIX Gapen AnA
nopgaun 6eToHHOU CMmecH.

Moka3sarens

Moka3satens Bmectumocts, M3
0,36 0,8 1,0 1,2 1,6
Fabaputbi, Mm | 2200x540 | 1820x1150 | 3200x1700 | 3000x1700 | 4350x 2480
(nonoxeHune x900 x900 x1060 x1060 x860
3arpy3ku)
Macca, kr 166 370 710 700 1060
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Ha 6aabsax ans 6ETOHHON CMECU NPUMEHSIIOTCA, Kak NPaBUNo, CEKTOPHbIE,
YEeNoCTHbIE, pexe - KnanaHHbie 3aTBOpbl. 3aTBOPLI CHaGXeHb! pyYHbIM NPUBO-
[OM, pblYaXHbIM WNWU BUHTOBBLIM, CO LWITypBanoM. CeKTOpHble 3aTBOpbl, KaK BO-
rHyTbie, TaK W BbiNyKNble, MPUMEHSIOT Kak ANSA HWXHeR, Tak U Ans 60KOBOW BbI-
rpy3k1 GETOHHOW CMECK, YESIOCTHBIE - TONBbKO AN HUKHER BbIrPy3K.

MNopava 6eToHHON CMecu B NOBOPOTHLIX BafbsX Ha CTpoOUTENbHOW NNo-
wanake NnpousBoauTcA cneaytowvm obpasom. B 3oHe aeicTeus kpaHa yknagbisa-
€TCA HacTUn U3 WWTOB, HA KOTOPOM BRSIOTHYIO OAHA K APYroi ycTaHasnusaloT
nosopoTHble 6afabu. ABTOCamocBan, BbIrPYXascb, paBHOMEPHO 3anonHseT 6a-
Abu 6eTOHHOW cMmecbio. BMECTUMOCTb Ky3oBa TpaHCNOPTHOIO CPEACTBA AOMKHA
6bITb KpaTHa BMeCTUMOCTK 6afiei, a LMpuHa Ky30Ba - KpaTHa WU paBHA LUMPK-
He 3arpy3aouHoro oteepctus 6aabu. BmectumocTs Gagei uenecoobpasHo. npu-
paBHATL 06bEMY OAHOrO UNU HeckonbKkux 3amecoB BeToHocmecuTens. MNpu 3a-
rpy3ke noBopoTHaa 6aabs AomkHa 3anonHaTeea Ha 0,65...0,7 cBoero reomeTpu-
yeckoro obvema, a HenoBopoTHana - Ha 0,8... ... 0,85.

Mpouecc pacnpepenexus 6€TOHHOW cMecu B onanybke KOHCTPYKUUU MO-
*eT OblTb MexaHW3MpoBaH C nomowbio 6aaei, OCHaLLEeHHbIX NPUBOAHLIMU 3a-
TBOPaMM Ny cneunanbHbIMA NMTaTensamu.

CexTopHblit 3aTBOP 6aabM OTKPLIBAIOT W 3aKPbIBAKOT C NOMOLYbIO NPUMBOAA
OT 3aNeKTpoABUraTens, KNMHOPEMEHHOR NepeaaYyn n YepBAYHOro peaykTopa.

[anbHenlwunM coBepweHCTBOBAHWEM KOHCTPYyKumu 6aabn RBnsieTCs ocHa-
LjeHune eé NnpMBOAHBLIM LWHeKOBbIM nuTaTenem. OHu yaobHbl ANA 6eTOHMPOBaHWS
CTEHOK pe3epByapoB U KONOHH. KOHel LWHEeKoBOro nuratens 3arnybnsercs He-
NoCpeacTBeHHO B onanybky 6eToHUpYyeMOoW KOHCTPYKUWK.

Pa3pa6oTtaHbl nosopoTHble Gagbu c BuBponutaTenem. Mpoussoputens-

HOCTb 6aaby NPy BbIrPy3ke GETOHHOW CMECcH cocTasnaeT 5 M3/4 (NpU HaknoHe

nutatens 5° u ocapke koHyca 6eToHHol cmecu 1 cm), 19 M3/ (NpY HaAKNOHe Nn-
Tatens 15° n ocagke koHyca 6eToHHON cMecu 5 cm).
TexHuueckan xapakrepuctuka 6aabu ¢ BubponuTarenem.

BMECTUMOCTb, M ... 1,25
Mpenenbl U3AMEHEHWA YrNa HakNoHa
BUOPONOTKA, MPAA. ... <. vve et 0...15

FabapuTbl,Ne..........

Macca,6aabm, kr

K HepocTaTkam B npou3BoacTee 6eTOHHbIX paboT C NOMOLLYBIO KpaHOB OT-
HOCUTCA HEBO3MOXHOCTb nNoaadu GeToHa B TPyAHOAOCTYNHbIE MECTa, UMKNUY-
HOCTb B nopauye GETOHHON CMecu, HenonHoe UCronb3oBaHWe KpaHoB NO rpy3o-
NOABEMHOCTH, OTCYTCTBUE AUCTAHLIMOHHOIO yNpasneHus paarpy3sku Ganein.
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KOMEHAOYeTCA NPUMEHNATL ANA NIObIX YacTen COOpyXeHUs, PaCcnonNOXEHHbIX Kak
HW3KO, TaK U BLICOKO, ANA yCTOAPMWPOBAHHbLIX KOHCTPYKUUA W Anst yknaaku Ge-
TOHHOW CMECH B TPyAHOAOCTYNHbIE MecTa.

Yknagka 6eToHHoW cMecu no TpyGam nog AaBNEHWEM ynydluaeT eé ofHo-
pOAHOCTb U YA060yKNaabiBaEMOCTb, B KOHEYHOM CYETe, YBENUYEHUIO NNOTHOCTH
1 NPOYHOCTW YNOXEHHOro 6eToHa.

Wcnonb3osaHne 6@TOHOHACOCOB BBOAUT XECTKUA PUTM BO BCE MPOLECCH
yknagku v 6eTOHWpPOBAHWA KOHCTPYKUMW, NOBbILLAIOWMA oBWmMiA Temn cTpou-
TenbHbix paboT. Mpu atom TpebyeTcs Gonee yeTkan opraHuaauns 6eTOHHbIX pa-
60T Kak B npurotoBneHnt u gocraske 6€TOHHOK CcMecu Ha OOBLEKT, Tak U B Co-
6nioaeHny TwiatenbHoro noabopa M KOHTPONs eé coctasa v kayecTsa Heobxo-
AnMMOro yxoaa 3a 6eTOHHO-TPaHCNOPTHLIM 060pyAOBaHMEM.

Yknaaka 6etoHHon cmecu GeTOHOHAacocaMn ABNSETCA KOMIMIEKCHbIM Tex-
HONOrUYECKUM NPOLECCOM, BKNIOYAIOWMWUM €e NMPUEeMKy B 3arpy3oudHblit ByHkep
6eToHoHacoca u3 6eToHo- unu asToberoHocmecuTenbHoro obopyaosaHus, no-
Aavy cMecu no Tpybam k MecTy yknagku, eé pacnpeaeneHue B 3oHe 6eTOHUPO-
BaHuA.

BetoHHble cMmecu, nepekadnBaembie no Tpybam, fomkHbl 06napaTte no-
BbILUEHHOW CBRA3HOCTbIO, OAHOPOAHOW CTPYKTYpOW, yaobonepekaunsaeMoCcTbio
(cnocobHocTe nepemelyaTben no 6eToHoBoay 6e3 paccnoenus u 06pa3oBaHKUs
npo6oK nof BO3AeNCTBUEM BHELUHUX cun) U obecnevuBatb nonyyexue Tpebye-
MbiX U3NKO-MEexXaHudeckux xapakrepuctuk 6etoHa. [ins obecneuexns yaobo-
nepekaunmBaemocT 6eToHHOW cmecn Heobxoaumo, YTo6bl B ero coctase o6bem
UEMEHTHOrO TecTa npesbiwan o6beM NyCTOT, CMECH MENKNUX U KPYNHbIX 3anon-

HUTENelh He MeHee, YeM Ha 40 n/m3. PekomeHayeMas noaBWKHOCTL yaoboykna-
AbiBaemon 6eToHHOW cMecn Haxoauncs B npeaenax 5...14 cM ocagkn KoHyca
npu BOAOLIEMEHTHOM OTHOWEHWUW, He npesbiwatowem 0,75, a onTumansHbie Na-
pameTpbl ocaaku koHyca 6...10 cm npu B/L=0,5...0,6. Mpu onpeaeneHnu pacxo-
Aa BoAbl B 6ETOHHON cMecU HEOBXOANMMO y4UTLIBaTL BOAOYAEPKUBAIOLLYIO CNO-
COBGHOCTb LeMeHTa 1 BEefIW4UHY BOAOMNOrMOLEHUA MENKUX U KPYNHbIX 3anonHu-
Tenewn.

OnTuMansHan NoABWKHOCTE BETOHHOW CMecH AQOCTMraeTca npaBUibHbLIM
COOTHOWEHWEM MEeXAy PacTBOPHOM 4acTbio U pacxoA0M KPYNHOrO 3anonHUTens.
Tak, npu UCNONbL3OBaHWK KPYMHbIX 3anonHutenen dpakuui 5..20 Mm obbvem

pacTsopHOi YacTh Ha 1M3 gomkeH GbiTh He MeHee 550-650 n/m3. Yem Gonblue
pacxof KPYMHOrO 3anonHMTEeNs B onpefieneHHbIX Npeaenax, TeM MeHblue Aon-
XeH bbiTb guameTp GetoHosoaa (80-100 mm).

Mpy onpeaeneHun pacxoaa LieMeHTa Heobxoanumo cobnioaats Mapky Ge-
TOHa ¥ NOAAEPXWBaTL 3aflaHHyI0 yAOBOYKNaALIBAEMOCTL, YTO AOCTUIAeTCA on-
TUManbHbIM COAEPXaHUEM B CMECH LIEMEHTA W MENKUX NbiNeBUAHbIX YacTuy

108



0-)$ 0& - 1% OI$II7) OI$l-)> 1 1.(1$;
@' +.$-10+ $ XG3BS33 Y

0 OI$!! 0-)$"1-18$ +I$-. -08& +I;
- $$10@ -. ,$- &I &$H& F1 > * $ - %
SSI0@-1 L - 1) gy e
1-0-,10 1113556 & -0-% --0 0!!
10& - 1% 0-%$ @-+.883B8G3
21+ % B 8G3B:83 W 00-)$!"t-110n

50 1> 100-* 1) 0&+-> OI$ * 1.1l 011
- N"0-9"1 "1 ') -0

*| -

I $% +1 ) > 101-* 1) 0&+->$ @!

$10@-. % 8BHQ ! )* " 0& .l !!l 3>S6 S9B23Q 0&;

1 1113>8S9 0 & T )NO-"# 18!
-1%1 % 0" # & #>, #B& > O-
$10@-! ! )NO-"#> $->%$ @ +'. !+ 1123Q

-1 -$9% 1M 9% 0- - - !

5% ! - +2%# -1 - 1lE 0 O0!! 0- %
$@--)% % 0'$!-)82B93Q> 0 0!! ?!+% B:3B63Q
K- -.#0-,10 0& - !'%$ @ +.1!1+1
SW8 0-,10- &0!'! $-10-+ $- 0 a - P+ %

1+ 113>:B O L= 0-%

-1 $. + & !> 101-* -1&] 0&+- >
- N"0&I? !> $&) !-1?!> - +0-,&I1?! $+-
1$ 1 )-"- %

S+ (100 - %2l 0% & O(!!
# - ' $0-* 0% )0 % - 0%!0)> -
o$!-) o!'.# 2% 0% -l 2?1 0- ;
0- 10! - %l O-- 0 + 0 - 0&"# &!
- N R € 2 T ;
0& ! -0& A --3& -%& $% R!,$- +!
11 X0 89Y

$& >* 10 -%. + - & O# A --$>
0&$! > I $% ! +0-1 -> *+ I +Rl +!
- +R!'! +.&! -, @ v &@. $# %
00 -$#+  $

S+ 110" -, 010 @)+ - )&
- - - +. )$& X BS26 BG3B23Y - - 0"!
X B79Y O- O!$! I. # 0O #

17y

, +#

-0 01!l

S37



B Ne
|\~ -

LLLITTTTTT
{000 Bﬂ: ”Qi” }
]
E{--1—1--'-‘-11115 0o f] !
H
1 KRNI EER
l]:un 1 f]
o
N ol
rlllﬂllllll 1 -

J ety

Puc. 3.5. Nopava 6eToHHoU cmecu GeToHoHacocamu.
a) - 6eToHnpoBaHne PyHAAMEHTOB C NOMOLLbIO GeTOHOHACacoB;
6) - ycraHoska 6eToHOHacoca.
| - 6etoHoHacoc, 2 - 6eToHOBOA, 3 - PyHAAMEHTbI, 4 - 3CTaKaaa, 5 - npuemMHasn Bo-
poHka, 6 - aBT06eTOHOBO3, 7 - NYNLT yNpaBneHun, 8 - orpaxaexue.

TexHuueckas xapakTepucTuka GeTOHOYKNaQoYHOW CTpenbl KOHCTPYKUUMU
LHWWUOMTN (puc.3,6)

MakcuManbHbii BbiNeT CTpenkbl NO FOPU3OHTANMU OT OCU BPALUEHUA, M ...............25
MakcumanbHas BbICOTa NOAbLEMA CTPENbl OT YPOBHS CTORHKMA, M ............c.cenvnv.. 27
MakcumanbHan rnybuHa onyckaHua CTpenbl, HWXE YPOBHS CTOSIHKW, M ............. 14
Yron noBOPOTa, rPaA; CTPENbI B MAAHE ...............ovveevveeeeeeeeeeeeeeeeseeeoeeeeseeenens. 345
KOHUEBOW CeKuun CTpenbl OTHOCUTENbHO CpeaHeil B BEPTUKANbHOW NNOCKOCTU
............................................................................................................................... 165
cpeaHen cekumu CTpenbl OTHOCUTENbHO KOPHEBOW B BEPTUKANbHOW MMOCKOCTM
ettt E o h oLt e h e e he RS H e et a b et b h ek ea s eE 4 ke e E ket ea s et et et et Ren bt en et en et e tns 225
Bpems cknaapbiBaHus cTpens! U3 paboyero NONOXEHUR B TPAHCNOPT-

HOB, MUH ..o PR U OPSTOPRTTRRON 5
CKOPOCTb NOBOPOTA CTPEMBI, MUH ......c.oovviviiiietieieeieeteeeeeee et eee e e eeeesa e 05
YripaBneHune ABUWKEHWAMUN CTPenbl AUCTAHUMOHHOE C BbIHOCHOrO LuTa
TUM NPUBOAA ...ttt et rMApPaBNUYECKUA HE3ABUCUMBINA
[aenenue B ruapocucTeMe, MIa ... 25
MakcnmansHoe aasneHue B 6eToHonposoae, MMa ..., 2,5

OuameTp (BHyTpeHHut) 6eToHOBOAA, MM ..
Macca (6e3 6eToHHOK cMecH), Kr
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Tabnuuya 3.29
TexHu4yeckue xapakTepucTuku 6eToHOHacocoB

Ea. 3HaueHun nokasarenei 4ns:

Mokaaaresm nam CB-126__ | BH-80-20 | ABH-60 | CB-123 | CH-95A | C-296 | C-284A | Cb-9
CKOpOCTb noaaun M3y | 15.65 ''80 60 40 25 10 40 10
[anbHOCTb NOAaYYM NO:

Copu3oHTanu M 400 400 180 300 250 250 250 250

Beptukanu M 80 80 35 50 50 40 30 40

[AvameTp ynnuuapa MM 180 180 230 180 220 150 280 150

Yucno uunvHapoB wT 2 2 2 2 2 1 1 -

[AdvameTp 6eToHoBoAa MM 125 125 100 125 150 150 283 150

Bmectumocts  npuemtoro | N 700 400 400 700 400 450 2800 450

ByHkepa

MowHocTe ycraHoBnenHbix | KBT | 210 220 132 76,7 56,7 16,2 60 14,8

ABuratenen

Haunbonblan KpynHocTtb | MM 40 40 20 40 40 40 70 40

3anonHuTenen

MogBsuxHOCTL 6eTtoHHoK | CM 4.14 4..14 4..12 4..14 4..12 4..12 |4..12 5..12

cMmecu (ocaaka KoHyca)

FaGapuTsi

ANWHa MM 10000 11070 - 4000 3880 2460 5940 2500
wmupuHa MM 2500 2630 - 1650 1900 1350 - 1350
BblcOTa MM 3800 3800 - 1650 1435 1714 3175 1950

Macca Kr 16000 19785 - 4600 4500 2650 12000 8200

Macca TtexHonornyeckoro | KI' 8000 - - - - - - -

obopyaosaHua

Ba308biit aBTOMOGKUNB KpA3-53213 | KpA3-257 | MA3-500A | -

bEL






B 3aBUCUMOCTM OT Ha3HaYeHWs NPUMEHSIOT CTaUUOHApHbIE, NpULEnHbIe 1
caMoxoAHble 6ETOHOHACOCHbIE YCTAHOBKM, OCHaLeHHbie BeToHOnpoBOAOM iu
pacnpeaenuTenbHon cTtpeno. PacnpeaenutensHas cTpena BbinonHsetcs cob-
CTBEHHOW UNK BLIHOCHOW, aBTOHOMHOW.

CrauvoHapHblie GetoHoHacochl uenecoobpasHO NPUMEHATb Ha CTPOu-
TenbHOW nnowaaxe ¢ 6onblinM 06bEMOM BEeTOHHBLIX PaboT, OCHaLeHHON Npu-
obbekTHOW GeToHocMecuTenbHOR ycTaHoskow. MpuuenHbie 6eToHoHacock! Le-
necoobpasHO NPUMEHATb B TeX Cnyyasx, koraa HeT HeoBXoauMocTu B vacTown
nepecraHoeke u nepebasnposke ero Ha o6bekTe U ¢ o6bekTa Ha 06BLeKT.

betoHocMecuTenbHan crpena MoxeT 6biTb pasmeuyeHa Ha 6ase GaleHHo-
ro kpaxa, Hanpumep, Kb-100. B 3ToM crnyyae KOHCTPYKUMA KpaHa obbveauHseT
GyHKUMM TPY3ONOABEMHOr0 MexaHu3Ma, ¥ cpeacrtsa nogadu 6eTOHHON cmecu
(puc. 3.7).

1
——try— 510152025
Puc.3.6. BetoHoyknagoudHan crpena LHUAOMTM sbineTom 25m.

0707 W BT AT

Puc.3.7. PacnpeAenwreanau cTpena Ha 6a3e kpana KB-100
1 — BepTUKanbHbili 6€TOHONPOBOA, 2 — NOABUNHBIN GeToHONPOBOA, 3 — MarucTpans-
Hbik BeToHONpoBOA, 4 — 6eToHOHacoc, 5 — perynupyemas onopa, 6 — KoMneHcauu-
OHHOE YCTPOACTBO, 7 — KPaHOBaA yCraHOBKa.

AsTobeToHOCMecuTenu C pacnpefenurenbHo CTPEnow NPUMEHRIOT Ha
obvekTe ¢ HeBONbWKUMA PacCPeaOTOMEHHBIMY obbeMamn BeToHHbIX paboT, ko-
raa TpebyloTCA YacTbie nepectaHoBkn 060pyaoBaHWs BHYTpU obbekTa, a Takke
nepeba3suposku 060pyaOBaHUA C 06bEKTa Ha 0OBbEKT.
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BeTtoHoHacoch! uyenecoobpaaro NPUMEHATb B TeX CNny4anXx, Koraa UHTEeH-

CUBHOCTb GeToHMpoBaHMA npesbiwaer 10 M3/4 M NpU AOCTATONHO GOMbLUNX
obbemax beToHa, yknagpiBaembix Ha obvekTe. Ha o6bekte HeobGxogumo obec-
neunTb HenpepbiBHY paboTy GeToHoHacoca, puTMMYHO Noaasas kK Hemy G6eToH-
Hyt0 cMmecb. MNpu gnurenbHbix (cBbiwe 30 MUH) nepepbiBax B GETOHWPOBAHWM
CneayeT O4UCTUTL 6ETOHOBOA OT CMECH U NPOMBLITD.

Mpwn oTcyTCTBMM aBTOGETOHOCMECUTENEA MOXHO NPUMEHATL aBTOGETOHO-
BO3bl M aBTOCamocBeansl (Npu Bpemexn B Nyt He Gonee 20-30 MuH). Mpwu 3TOM
nepen 3arpy3kol B aBToOETOHOHAcOC CMeCb HeoBXxoauMO MOBTOPHO nNepeme-
warte 8 byHkepe-neperpyxarene.

TpaHcnopTabensHocTe 6eTOHHOW cMecu Mo Tpybam oueHMBaeTCs Konuye-
CTBEHHbLIMU 3HAYEHNAMM cneayroumx napameTpos:

74)
u K .’Il V‘”‘IU(I) V‘”
H.I P r K
rae: Xy - OTHoCMTENbHOE BOJOCOAEPXaHNE LUEMEHTHOrO TECTa K pacxoay BoAbl

npu ero HopmaneHoW ryctote (Ky r);
(B/U)t - bakTuueckoe BOAOLEMEHTHOE OTHOLLEHNE LUEMEHTHOrO TecTa;
X - CTeneHb 3anonHeHNs LEMEHTHBIM TECTOM NYCTOT B necke;
Xm(r) - CTeneHb 3anofnHeHWA pacTBOPOM MYCTOT B KPYNHOM 3anonhutere
(webHe, rpasum);
VTNp - haKTMYeckan KoHUEeHTpauusa TecTa B pacTBOPHONR YacTy;

; (3.54)

wry

Vp/V6 - dakTnyeckas KOHUEHTpaUuUs PacTBOPHOM Y4acTh B GETOHHOW cMeck,
VT,Vp - abconioTHbie 06beMbl, COOTBETCTBEHHO, LIEMEHTHOrO TecTa U pac-

"TBOPHOM YacTn B 6@ TOHHON cMmecy;
Vg - 06bem GeToHHOW cMecy;

I'Ip,l'lm(,—) — NYCTOTHOCTb, COOTBETCTBEHHO, Necka u WebHs.

MNonHoe conpoTuenexune aswxeHno 6eToHHOW cmeck B 6eToHoBOAE onpe-
AEeNAEeTCA U3 BblpaXeHus P=AP'Inp. rae AP - conpotusneHve ApwxeHuio 6eToH-

HOW CcMecu Ha 1 M ANWHbI rOpM3OHTaNbHOro yyactka 6etoHonposoga, Mrla/ll,
Inp- obwan, npueeseHHanA K rOPU3OHTaNLHOW, AnWHa GetoHonposoAa:

Inp=lr+lx+g, rae Ir- obwas AnvMHa ropu3oHTaNbHbIX Y4acTKoB, l- ropu3oHTarnbHas
AnNvHa, 9KBUBANEHTHaA YncnNy U yrnam nosopora konex 6etoHosopda, Ig - ro-

puU3oHTanbHasa ANvHA, 3KBUBANEHTHAs COMPOTUBNEHWAM BEPTUKANbHLIX y4acT-
KoB BbeToHoBOAA.
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JKBUBAnNeHTHbIe [WHbLI FOpU3oHTaNbHOro GeToHoBOAA, M (AaHHbie ANN
pacuyeta)
OavH meTp BepTukanbHoro 6eToHoBoaa, ................
KoneHo, rpaa: 90
30...

OpveHTMpoBo4HO AnA BETOHHLIX CcMecei C OCaaKoW KoHyca 8 CM, TpaHc-
nopTpyemsix no Tpy6onpoBoaam C NMomoLybio rmapaBnuyecknx 6eToHoOHacocos,
3HayeHue AP = 0,01...0,015 Ha 1 M ropusoHTanbHou TpyObl.

B cny4ae pacueta cocrasa 6eToHHOM CMeCK npu nogave eé no 6eToHOBO-
Ay no metoay npod. U.H.Axeepaosa pacyeT 6eTOHOBOAa BLINONHAETCA MO Che-
Ayrowen metoauke. PaccuntbiBaeT 3HaYeHue NpeaenbHOro HanpAXeHust casura
H6eToHHOM cMecH 15, NO RaHHbIM pacyeTa cocTasa 6eTona:

14 3%‘%*’2 'Q*(PgAf "Pu.r)*
Jar ¥y (1-11y) L 0% a0, (3.55)
Var+V'n(1-113) S

rpe: r=V'n/( V'n+V'yy)- OTHOCUTENLHOE COAepXaHue necka B CcyMmapHom obbeme
3anonHuTenen (gonev eauHULUbI);
p3cm - yckopeHue cBoB0OAHOrO MapeHus; p.,, - CPEAHNAS MUIOTHOCTb 3epeH
cMecy 3anonHuTenew. [Ins KBapueBoro necka v rpaHUTHOro webHs cooT-
peTcTByeT 2670 kr/m3 ;
Pu.r - CPEAHAS NNOTHOCTL UEMEHTHOrO rens, NPUMEPHO paBHas 1850, 1950,

2050 kr/m3 ana cMecei C 0CaAKoA KOHyCa paBHON COOTBETCTBEHHO 6... 10cM
[0 5cM 1 xecTkux 6eToHHbIX cMmeceir. OcTanbHbie 0603HaYeHns COOTBETCT-
BYIOT NPUHATLIM B pac4yeTe cocTasa 6eToHa.

Nlanee onpenensioT pacyeTHbi AuameTp 6eTOHOBOAA U3 BbIPaXEHUR:

40
Hon = 360\0!:;1 v M (3.56)
roe: Q - pacyeTHan (NpuHsiTasn) nogada beToHa (pacxon) 3a | y,
V - ckopocTb ABuxeHUA cmecn B BeToHOoBOAE B M/C, pexomeHgyemas npu
nHesmonopgade - 1...1,5 m/c, 6etoHoracocamm - 0,5...1 M/c, aonyckaeTca Ao
2 mlc.
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MpuHumaloT 6eTOHOBOA, BHYTPEHHWIA AMAMETP KOTOPOro obecneuvBaeT
pacyeTHOMY K COOTBETCTBYET AaHHbiM Tabn.3.30 npu cobniogeHnn CooTHOWe-
HuA [cpm=3d HanbonbLiero 3epHa KpynHOro 3anonHuTens.

OnpepenseT pacyeTHbie NoTepu AaeneHus B 6eToHoBoAE:

2, *tf u
Pricy =y =B+ Ho pyc 2g+ 3 0.2 Ila, (3.57)
'BH

i=)
roe: ay=1,4 - ansi cmecen ¢ OK = 6...10 CM, yunTbiBaeT BNUAHUE CUI MHEPLIUK,
Lpp — ANWHA NPAMONUHENHBIX y4acTkos 6eTOHOBOAA, M,

C a
Lup = logy —IKOI!—ZmI*H'ﬁ‘RHM- (3.58)
=

rae:Lxon - ANWHa NepexoaHoro KoHyca (1m);

mj - Konu4ecTso nosopoTos HetoHosoaa papuycom R;, M;

aj - yron nosopota 6eToHoBOAA B rpag;

RgH - BHYTpeHHwiA paguyc 6eToHoBOAA, M;

H - BbicOoTa nogbema cMmecu, M;

P6.c. - CPEAHSA NNOTHOCTL CMEecH, Kr/M3 |

g = 9,806 m/c?;

¢j - K03(pDULMEHTHI MECTHOFO CONPOTUBNEHWA OTAESNbHbIX y4acTkoB 6eTo-

HoBoAa, NpuBeaeHHbie 8 Tabn. 3.30.

OnpegensioT pabouee aaBneHve nogadn 6€TOHHON CMecH:
P=K,*P,,.;,Mla, (3.59)
rae Kc — koathuLMEHT, y4nUTLIBAIOWMA BNUAHWE CNyYaitHbiX (haKTopoB,
onpeaensemMblii no tTabn. 3.31.

Tabnuua 3.31
3HaveHue Kc.
QO6uwan gnuHa 6etoHososa, m | fo 100 | Lo 150 | o 200 | Ro 250 " gg;?ee
3naqenne K¢ 1,15 1,25 1,35 1,45 1,55

Pacuer Tpy6 6eToHoBOa HA NPOYHOCTD.
Tpebyemas TonwuHa creHok Tpy6 npu pabouem aasneHun P cocrasut:
5= Pl nSum, (3.60)
(2¢Gop * K+ P)s10°
rae: Gpon - A0NyckaeMoe HanpsxeHue Ha pacTaxexne. Ana CT3 npuHumalot
Gpon =140 MNa, ans gnanalona TemnepaTypsl 0T 5 go 100°C.
K - koahduLmeHT kavecTsa Tpy6, pasHoint 1,0; 0,85 u 0,7 ans Tpyb Geclos-
HbIX, CBAPHbIX C KOHTPONEM Ka4yecTBa CBapku U 6e3 Hero COOTBETCTBEHHO;
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AS - ysenuueHue TonwmHbl cTeH Tpy6 ¢ yueTom abpasmeBHoro usHoca
1 KOppo3auu, MM; A3=1-2 MM npu P=16 MIla u 2-5 mm npu P> 16 MMa ¢
MEHBbLIMMU 3HAYEHUAMM NS NEerMpoBaHHbIX cTanein.
Nonyckaemoe faenexune B 6eToHoBOAE C y4eTOM M3HOca TpyD onpeaens-
eTca no cnepywowlen gopmyne:
Pron = 28-A8)*K*Spon yiry 3.61)
ﬂmP - (5 - A5)
rpe; ﬂnap ~ HapyXHein gnameTp Tpy6 6eToHoBOAA B M, AOMXHO cobrnoaaTbes
ycnosue Ppgn 2P.
beroHoBoA BLIOUPAIOT C YYETOM CREAYIOWMUX MOMONKEHWUN. HYEM MEHbLLE
AvameTp 6eToHOBOAA, TEM BbilLe HAaNOp, CO3AaBaEMblil NpU Nogaqe CMecK, Tem
Huke obvemHas nopada 6GeroHoHacoca, Tem Gonbwe U3HOC GETOHOBOAOB U
MeHbLe Aonyckaemas KpynHOCTb 3anonHutenen (tabn. 3.31(a))
3eeHbA COeAMHRAIOT Mexay coboli ¢ NoMOLLLID BbiCTPOPa3beMHBIX 3aMKOB
C HaTAXHbIMU KTMHBAMU M PE3UHOBLIMKU YRSIOTHUTENAMW. B KOMNNEKT BXoaAT
npsMble 3eeHbA AnuHon oT 0,3 o 3,0 M; xoneda M otBoAbl C yrnmamu 90;
45; 22,5 n 11,25. Y BbixogHoro topuya 6eToHOBOAA yCTaHABNMBAKOT racuTesb W
NOBOPOTHLIA NOTOK. Ecnu BbicoTa cHpacbiBaHuA CMECH npesoiwaeT 3 M gns
npeaoTBpaileHs eé& paccnauwBaHWs AONOMHWUTENbHO CTaBAT 3BEHbLEBbLIE
x060Tb!.
Yxnaaky 6eTOHHOM cMecH C NOMOLLbI0 BeToHOHacoca HauuHaT B onany6-
Ke KOHCTPyKuun, Hanbonee yaaneHHbiXx OT Hero. 3abeToHMpoBaB AanbHWE KOH-
CTpykumu 6eTOoHOBOA YyKOpa4MBalOT U NEpPecTaBnslT Ans yknagku 6GeTOHHOH
cMecu B Bnvxaniune KOHCTpYKumn. Takyto opraHusauuio paboT HasbisawT OeTo-
HupoBaHnue cnocobom "Ha cebs". 3ToT cnocob no3sonseT nepeHanaxueatb Ge-
ToHOBOAbLI NouTn 6e3 octaHoBKW GeTOHOHacoca WM C OYeHb KOPOTKMMM OCTa-
HOBKaMMW.

Tabnuua 3.31(a)

OcHOBHbIEe XapakTepucTUku 6eTOHOBOLOB.
[OnameTtp, MM:

Mapamepy 76 | 100 | 125 | 150 | 175 | 200
7 2 3 | 41 5 | 6] 7
Ceuenne.cm2 a2 (80 [127 182 | 227 |324

HauGonbluas KpyNHOCTe 3an0nHUTENs, MM
npy pacxoae uemeHTa: 6onee 300 kr/ 3 | 20 40 40 |40 80 |80
menee 300 kr/ M3, 20 20 40 140 |40 |80

[nuHa 6eToHOBOAA Ha 1 M3 cmeck, M 190 |86 60 (40 |34 |24
Macca beToHHOW cmecy 8 cekuum GetoHo- | 30 55 90 130 | 165 | 240
BOAA ANUHOW 1 M, Kr
O6bemuas nogaua M3,
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__Npoponxexue Tabn. 3.31(a)

1 2 3 4 5 6 7
npu cpeaHen CKOpocTyn yknaaku, m/c:0.3 4.5 9 14 20 25 35
0.6 8 18 28 [40. |50 |71
0.9 114 127 41 60 174 |- |
1.2 (18 [36 |55 |80 |- -

nHesmoHarHetaTenei. lNpoussoautenbHocTb ux 10...20 M3y npw AansHOCTU No-
Aaun go 200 M v BbicoTe noaayu 4o 35 m.

MNHesmMoHarHetartens (puc.3.8; Tabn.3.32) coCcToUT M3 cBapHOro rpyLeot-
pasHoro kopnyca, B BEpPXHEW 4acTW KOTOPOTrO WMEETCH 3arpy30uHbIt FIHOK-
BOPOHKA, 3aKpbiBaemMbiit 3aTBOPOM. [INA noAadn Cxartoro Bo3gyxa B NMHEBMOHAr-
HeTaTtenb NPeAycMOTPEH MoABOAALMA TPyBONpoBOA C BEPXHUM U HUXHUM CO-
nnamu. BHusy kopnyca 3akpenneHa cekuyus 6eToHoBoAa.

B KoMnAekT NHEBMOTPAHCNOPTHOM YCTAHOBKM MOMUMO NHEBMOHarHerTare-
ns Bxoaut Habop 3BeHbeB HeToHOBOAA, racuTenb, KOMNPECCOP C PECUBEPOM U
cuctema TpybonpoBopos AN nodadM  Ckatoro Bo3ayxa. beToHHas
CMecb ANA noAayu nNHeBMOHarHeTaTenem AOMXHA WMETb ocaaky konyca 6.
...8 CM, MakcumarnbHyil0 KpynHOCTb 3anonHutens 40-60 mm. Mpu paboyem
nasnenun 0,25...0,3 MMNa GeToHHas cMecb TpaHcnopTupyeTcs no Tpybonposo-
Oam B CTpye CxaToro so3gyxa co ckopoctbto 1,5-2,5 m/c. Pacxoa cxaroro Bos-
Ayxa 3aBvCWT OT [anbHOCTU TPAHCNOPTUPOBAHWUA W NpKU Noaade Ha paccTosHue
20 M oH pocturaet 30-38 M3 GeToHHOI cMecH.

PauvoHanbHas obnacte NPpUMEHEHWUA TakUX YCTAHOBOK — BeToHupoBaHue
ManoapMUpoBaHHbIX KOHCTPYKLUA, 06AEen0K TYHHENeh B CTECHEHHbIX YCNOBUAX
NMOA3EMHOro CTpPoMTENbCTBA, NPU GETOHUMPOBAHMU TOHKOCTEHHbLIX KOHCTPYKLMA
6e3 onany6ku.

N

"\;"\;'-"\j' .y -

Puc 3.8. BeToHupoBaHUe C NOMOLLbLIO NHEBMOHArHeTaTens.
1 - nHeBMOHarKeTartens, 2 — pecueep, 3 — subponurarens, 4 — racutens, 5 - xo-
6ot, 6 — 6eToHOBOA, 7 — aBTO6ETOHOBO3, 8 — KOMNpeccop, 9 — onany6ka.
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Tabnuua 3.32.
TexHUYeCKas xapaKTepucTuka nHeBMOHarHetTaTeneu.

Mapka
MNokasarenu CMX-136
CMK-141 6129 BNM-1
BmectuMmocTb pesepsyapa nHesmoHarHeta- | 0,8 04 0,73
Tens, M3,
Nopaua M3y 20 10..12 20
[anbHOCTb NogayM, M: N0 rOPU3OHTaNK 200 200 200
Mo BepTukanu 35 35 35
Haubonbwee gasnexue Bo3ayxa B HanopHon | 0,6 0,6 0,6
xamepe, Mna
BHyTpeHnHui anameTp 6eToHoBOAR, MM 180 150 200
nameTp 3arpy3ouHOro OTBEpPCTUA, MM 450 450 -
HaubonbluniA paamep 3anonHUTENA, MM 60 40 -
BMecTUMoCTb pecusepa, M3. 4 2 4.5
[abapuTHbie pa3mepbl HarHeTaTens, MM:
Anvxa 1890 2120 -
LLinpnHa 2453 2453 -
BbicoTa 2430 2175 -
[abapuTHble pa3mepbl pecusepa, MM
LLinpnHa 1224 1020 -
BbicoTa 3930 2905 -
Macca, kr: HarHetarens 1344 1185 -
Pecusepa 1150 702 11750
lacutens 585 585 -

3.6.5. Yknadka 6emoHHOU cMecu 1eHMOYHbIMU KOH8elUepamMu

JleHTouHbIMU KOHBEWEpamu LenecoobpasHo yknaabiBaTh 6eTOHHYI0 CMech
npv 6eTOHNPOBAHUU MACCHMBHBIX KOHCTPYKUMMA, Npu Gonbluoi nnotlaau pacnpe-
Aenexunn 6ETOHHON CMecH, NMHENHO-NPOTSKEHHBIX COOPYXEHUN N B CTECHEHHbIX
ycnosusx. [lansHocTb nogaun 6etoHHon cMecn 20-250 M, NpousBOANTENbHOCTb-
10 90 M.

B ruapoTEXHUHECKOM CTPOUTENbCTBE TPAHCNOPTEPbl NPUMEHSIOT ANS No-
034N CMECH HErNocpeacTBEHHO OT GEeTOHOCMECUTENbHOW YCTAHOBKW Henpepbis-
HOro AEMCTBUA K MECTy yknagku npu obLieit AnuHe MarncTpanbHOro TpaHcnop-
Tepa 4o 1500 m. Takue TpaHcnopTepbl cOBUPaloT 13 OTAENbHbLIX TUNOBbLIX CEK-
UM, yCTaHaBNUBAEMbIX HA MHBEHTapHbIe acTakaabl. OHM MOTYT pac nonaraTtbCs
1 B 3aKPbITbIX rafiepesx nnum noa Hasecamu.

B NpOMbILLIEHHOM CTPOUTENbCTBE TPAHCNOPTEPLI UCNOMbL3YIOT KaKk BHYTPK-
NOCTPOEUHbLIA TpaHCNOPT. Mpy 3TOM CMech, AOCTaBNAEMy0 Ha 00bekT BeToHo-
BO3aMu, pa3rpyxaiT B Bu6pobyHkep, u3 Hero, Yepes Bubponutartens, cMecb no-
nagaeT Ha MarucTpanbHbiii TPaHCMOpTep, CMOHTUPOBAHHLIA Ha acTakage. Mo
BapabarHoMy cOpacbiBaTento CMecb NOAAETCA Ha pacnpeAenuTeNbHbIe TpaHc-
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HanpspkeHne, B ... 220/380

Yron HaknoHa CTPENb, TPAM. ...ccooveeerrireeeeiaiatenie e iesaeisressrereans +18
MexaHn3m HaknoHa KoHBe#epa........................... BUHTOBOW PYYHOM
Yron py4HOro noBopoTta KoHselepa B8

FOPU3OHTANBbHOM MNOCKOCTH, TPAR. -.ceeovveeerierireieeieieeensseaenens 360
MACCA, KT ..o e e 500

CTpena cexuuu BbINONHEHA U3 AOpPanNeBbiX LUBENMEPOB U MOXET cKnagbi-
BaTbCA ANA YMEHbLUeHUs rabaputos B TPaHCNOPTHOM NOSOXEHUU.

HepoctaTkom kak BUOpaLMOHHDBIX, Tak U NNEHTOYHLIX KOHBEHEPOB ABNAETCA
Heob6XoAUMOCTL WX NEepecTaHoBKW NO Mepe GeTOHMpPOBaHUSI 3axXBaTOK BHYTPW
obvekTa.

B HacTtosiwee BpemMs B rpawgaHCKOM WU MPOMBILLIEHHOM CTPOUTENLCTBE
MCNONb3YIOTCA CaMOXOAHbIe CTpenoBble GETOHOYKNaaYMKM yYHUBEPCANTbHOro Ha-
3HaveHus ans 6eToOHMPoBaHWUA pasHOOOpasHbIX KOHCTPYKLMIA NOA3EMHON YacTu
3[2HWAIA, PAcAONOXEHHBIX B TPAHLLEAX U KOTMIOBaHAX, a TAKKe HA YPOBHE 3eMnu.
311 6EeTOHOYKNaQYMKM UMEIOT YCEHWYHbIW WUNK NMHEeBMOKONECHbLIX XoA, MO3BO-
NALWWIA NepemMewaTbCca B KOTNOBaHax wnu Baonb 6poBKM NpuU OTCYTCTBUM [O-
por.

Co3gaHbl pa3anuuyHble KOHCTpyKuuu GeTtoHoyknaguukos. Tak, NEHTOYHbIRA
koHBenep GetoHoyknaguuka YBK-132, cospaHHbii B Tpecte "XapbKoBCTpOM-
MexaHu3ayusa', yctaHosneH Ha Gase Tpaktopa [AT-75 € yanuHeHHO# pamoi v
[BYMA NONONHUTENbHLIMK GanaHcupHbIMKU Tenexxamn, 6eToHHas cmechb Bbirpy-
xaeTcs u3 6eToHOBO3a B CKMMOBbLIM NOABLEMHUK, KOTOPbIM OHa NeperpyxaerTcs B
NPOMEXYTOYHbIN BUOPOBYHKED, @ M3 NOCNeAHEero - Ha NEHTOYHbLIA KOHBENep, No-
AaLwmin 6eTOHHYI0 CMEeCb B onanybKy KOHCTPYKUMK.

Tabnuuya 3.33
Texnuuyeckan xapaxrepucTuka 6eToHOyKnapYmuKkos.
| Nokasarens NbYy-20 YBK-132
Mpon3BOAUTENBHOCTD, M/ 20 11
Buinet crpensi koHsehepa, M ) 3...20 11
Yron nosopota crpens!, rpaa ) 380 100 ]
Yron nogweMa cTpensi, rpaa ! Ao 60 A0 20
Mnowagb 0XBara C OAHOA CTOSHKK, M2, 1500 12
BbiCOTa N0A84# CMECU OT OCHOBAHUA MalUUHbI, M | 40 8 5,5
BMECTUMOCTb NPUEMHOTO GyHKkepa, M3. 3.2 1.6
abapuTbl, MM:
ANnHa (NP MakCumanbHOM BbineTe crpens) | 25100 18900
BbICOTa (npuemHbiin GyHkep onyuieH) 3950 4700
LWwupuHa ( NpU BbIHECEHHbIX Onopax) . 2900 2440
Macca, kr 14000 13000
| Yucno obcnyxusaiowmx pabouux 5 2
OpraHu3ayus-kanbkocoaepxarens LHAN- Tpect “XapbkoBCT-
oMTNn poiimexaHnsaums”
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XaHW3MOB U UHCTPYMEHTOB U T.n. Heo6xoAuMO NOAroTOBUTL NOABLE3AHLIE NYyTH,
HacTusbl, 3cTakaabl, Mecta npueMa 6eToHHon cMecw. TjaTenbHO NPoBEPSETCs
nonoxexune onanybku, apMaTypbl, 3aKnagHbiX YacTen, aHkepHbix 60NTOB B COOT-
BETCTBUAMN C NPOEKTOM, C OPOPMNEHNEM UCMONHUTENBHON CXeMbl 3TUX 3NEeMeH-
TOB W aKTOB Ha CKpbiThie paboTbl. Mpy 6ETOHNMPOBaAHUM KOHCTPYKLMIA Ha PYHTO-
BOM OCHOBAaHWM NPOBEPRETCA €ro Ka4ecTBo, cooTBeTCTBUE TPEeBOBAHUAM NpOek-
Ta, 4ToBbl NPEAOTBPaTUTL BO3MOXHLIE AedopMauuu Npu nepegade Ha Hero Ha-
rpy30K.

OpHoBpeMeHHO ¢ noAarotoBkon obbekta n Gnoka 6eToHMpoBaHUA NPUBO-
OAT B rOTOBHOCTb MEXaHU3Mb! (kpaHbl, 6eTOHoHacocki, 6ETOHOYKaa4MKK 1 T.N.).

K oCHOBHbLIM OnNepauvsaM OTHOCATCA NPUMEM, pacnpeaeneHue U yNnnoTHeHue
6eTOHHOW CMecH, Ux HEOOXOAUMO BbINONHATL B HENPEPbLIBHOM TEXHONOM YECKOW
nocneaoBaTensHOCTU Ans obecnedeHus kavectsa 6eToHa.

3a BbINONHEHNEM 3TUX Onepauvit BEAETCR NOCTOAHHbIA KOHTPOMb CO CTO-
POHbI TEXHUYECKOrO NepcoHana CTPOUTENbHOA opraHu3aumm, Ha obbvekTe Beger-
¢ xypHan 6eToHHbIx paboT no yctaHoBneHHow ¢opme. BeToHocMecuTenbHbIN
3aBo4 Ha Kaxayr napTuio HGETOHHOW cmecu, AOCTaBNEHHOW Ha OBbEKT, AOMKEH
BblAaTb NAcCnopT, B KOTOPOM YKa3blBAlOTCA OCHOBHbIE XapaKTEPUCTUKW CMECK
(mMapka, Bua UeMeHTa, KpynHOCTb 3anofHUTENSA, KOHCUCTEHLUA U T.4.)

BcnomoraTtenbHble onepauuu, ConyTcTBylowMe GeTOHMPOBAHWIO, 3aKnio-
4aloTCA B YCTAaHOBKE, 3aKpENNeHWn U nepemeLieHn TPaHCMOPTHBLIX YCTPOMCTB U
npucnocobnenuit: Bubponutartenei, sBubpoxenobos, xo60ToB 1 T.N.

3.7.2. KoHCcmpyKmueHbie U mexHonoau4yeckue wesl.
Bo3soauMbie GETOHHbIE W Xene3o6eTOHHbIE KOHCTPYKUMM GeToHUpYoTCS,
KaK NpaBvno, OTAENbHLIMU CONpsraeMbiMu Mexgy coboi ydactkamu. Pasbuska
KOHCTPYKUMIA Ha 6noku (Mnu kapTbl) 6 TOHMPOBaHUA NPOBOAWTCA KakK MO KOHCT-
PYKTVBHbIM, TaKk W NO TexHonorudeckum coobpaxerHnsM. KoHCTpykTuBHan
pa3buska npuasaHa obecneynTb HanpasneHHyo AedopMaLmio OTAENbHbIX yya-
CTKOB KOHCTPYKLIMIA U COOPYXEHUIA, @ TEXHONOrMYeckasn - HeusbexHblie nepepbIBbl
B pabote, obwyto opraHusaunio paboT, BOIMOXHOCTU UCMONb3YEMbIX MeXaHu3-
MOB ¥ np.
[JedopmaumoHHbie LWBbl NOAPA3AENAIOTCA Ha OCafoqHble, Temnepartyp-
Hble W ycagouyHble. OCafo4HbIMM LUBAMW Pa3fensaloT 3NEMEHTbl COOPYXEHWUR,
BOCNPUHUMAIOLMX Pa3NTUYHBIE MO BEMWYUHE W XapaKTepy NPUIOXEHUs Harpy3ku
Tam, rae Hepa3pe3HOCTb KOHCTPYKUMM He NpeaycMoTpeHa npoekToM. Tak, oca-
[OYHbIE LUBbI OTAANSKOT KOMOHHLI U PyHAAMEHTBI Noa, 06opyAoBaHWE OT NPUMbI-
Karowmx Kk HuMm nonos. OcanoydHbie WBbl MOryT 6biTb 06pasoBaHbl 06Ma3kon 30-
Hbl NPUMbIKAHWUS KOHCTPYKUUIA BUTYMOM, YCTAHOBKOW B 30HE CTbiKa AEPEeBSHHON
pa3s aenuTtentHOM Npoknagku v T.n. WnpuHa ocapoyHoro wea gonxHa GelTe mu-
HUMaNbHOW (A0 7... 10 Mm).
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TemnepartypHbie WBbl 06ecneynBaloT BOIMOXHOCTb CXaTWs W pacluvpe-
HWS OTAENbHbIX 30H COOPYXEHMS NpU oxnaxaeHnn n Harpese 6e3 kopobneHus v
TpewuHoo6pa3osaHua (A0pork, aspoApOMbl, kaHanb!, NOAMNOPHbLIe CTeHb! U T.M.)
TemnepartypHble WBbl YCTPauBaioT Takke B MACCUBHbIX KOHCTPYKUMAX (MNOTUHDI,
KpynHble (yHASMEHTbI), MOABEPXEHHbIX 3KIOTEPMUYECKOMY pa3orpesy npu
TBEepAeHun B6eToHa. PaccTosHue mexay TemnepaTypHbiMU LWBaMyU NPUHUMAETCA
no pacuery.

LWos pacwupeHus npegycmartpusaeT 3anofiHeHue ero nerko- Aedopmu-
pyemMbiM MaTtepuanom, NpeaoTspallalolMM NPOHUKHOBEHWE B LIOB Bnam: TWo-
KONOBbIMU, N30OYTUNEHOBLIMW rEepMeTUKamK, pPeanHOBUTYMHbiMKU U BUTyMHO-
nonuMepHbiMKU Mactukamu. Mpu yCTpoicTBE WBOB B AOPOXHO-23POAPOMHbBIX NO-
KPBLITUSX ANA NPeaoTBpaLYeHUn NepeMeLLeHns NpunerarLwmux y4acTkoB OTHOCK-
TeNnbHO Apyr Apyra yCTaHaBNWMBAKOTCS METannuyeckue WTbipU. TemneparypHoie
WBbLI CXaTUS B AOPOXHO-a3POAPOMHBIX NOKPbLITUAX yCTaHaBnMBaloT yepes 5 —
10 m.

YcapouHble Wwebi He06X0AUMO NpeaAycMaTpuBaTh B NPOTAKEHHbLIX U B Mac-
CUBHbIX KOHCTPYKUMAX ANA NpeaoTBpaLleHns Heynopaao4Horo TpelumHoobpaso-
BaHWA npu ycagke TBepaetowero 6aTtoHa. YCaaouHble Webl B TOHKUX MOHOMNUT-
HbIX CTeHax cnegyeT BbiNONHATL He pexe, Yem yepes 5-6 M no anvke, B 6eTOH-
HbiX nonax - yepes 6-12 m.

MNpu yknaake 6eToHa Ha paHee ynoXeHHbIVi u 3aTBepaesLuMin 6eToH 06 pa-
3yeTca Tak HasbiBaeMbli "pabounn " wos. Paboune webl ssnsoTcs cyrybo Tex-
HONOTUYECKUMU, WX YCTPOWUCTBO BbI3BAHO HEen3bexHbIMU OCTaHOBKamu GeToHM-
POBaHMA U3-32 BCEBO3MOXHbIX OPraHn3aunOHHbIX (OKOHYaHUe pabouen CMeHbl,
nonomka o6opynoBaHus, HexBaTka MaTepuanos U T.N.) U TEXHONOrMYECKUX NPK-
YUH (HeoOxoAMMOCTb MOHTaXa BbilLenexXallyen apmaTypbl, NepeMOHTaX Necos v
onanybku, orpaHuyeHne Harpy3oK Ha NoaaepXusatoLMe KOHCTPYKUWM 1 T.N.).

B ornuune ot aedopMaumoHHbIX WBOoB B paboyem wse AOMKHbI BbiTb 1C-
KIOYEHbI NepeMeLLIEHUA CTbIKyeMbIX NOBEPXHOCTEN OTHOCUTENbHO APYr ApYra.

MakcumansHO AONYCTUMOE BpeMSs nepepbiBa B 6ETOHUPOBAHUM KOHCTPYK-
uvi cooTseTcTayiollee Havany opMUPOBAHWA KPUCTANIU3AUMOHHOW CTPYKTY-
pb!, ONpeaensieTcs BO3MOXHOCTLIO "CTaporo” 6eToHa paswumxarbcs npu subpa-
uumn. Korga npu norpyxeHdun B Hero subpaTtopa obpasyioTcs Hesannbisaiowme
TpewuHbl, Heo6X0AUMO yCTpanuBaTb paboumnit WOB.

MNpu nepepbiBax 6onblue yCTaHOBNEHHOrO BPEMEHU ganbHeWLlas yknaaka
CMECH MOXET NPOBOAUTLCA TOMbKO nocne Habopa paHee ynoxeHHbIM 6eToHOM
npo4HocTn He meHee 1,5 MIMa. B npotuBHOM crnyyae ero CTpyktypa MoxeT ObiTb
HapyweHa.
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Mpu Bo3o6HoBNEeHMN GeToHMpOBaHWA nocne nepepbiBa BO BCEX CRydvasx
Heobx0AUMO OYUCTUTL NOBEPXHOCTb PaHee yroXeHHOro 6eToHa OT Nbinu, rps3u,
Mmacna v CTpouTenbHOro mycopa. [ins npegorspauieHna o6e3BoXuBaHuA ykna-
AbiBaeMon cMmecu GeToHHOEe ocHOBaHue crneayeT yBnaxHuTb. [pu cpegHein u
HWU3KOW NOABWMXHOCTU yknaabiBaemon 6eToHHou cmecn 6eToHHOe OCHOBaHue pe-
KOMEHAYEeTCA NOKPbITh CMOEM LEeMEHTHO-NEeCYaHoro pacreopa TONWuHOK-1,5...3
CM ANS 3anoNHEHWA BCeX HEPOBHOCTEW Ha NOBEPXHOCTU OCHOBaHMA. 1N NoBbi-
LWEHUA NPOYHOCTM CLENNEeHUA pekoMeHAYeTCR yaanuTe kapboHaTHYIO NIeHKy Ha
noBEPXHOCTH CTaporo 6eToMa, NoKkpbiBaTh €€ KNeAWmuM COCTaBaMMU C NOBbILLEH-
HOW aAre3anoHHoi cnocobHOCTLI0. MPK UCNONL3OBAHUK NONUMEPHBIX KNEEB MOX-
HO AOBUTBLCA NPOYHOCTU CThbiKa CyLECTBEHHO Bonbluein, YemM NPOYHOCTb CThIKye-
Mbix 6eToHOB.

Paboune wsbl Heo6xoAUMO pacnonaratb B CTPOro OnNpefeneHHbix ceve-
HusAx BeTOHUPYeMOW KOHCTPYKUMH, rae oHu GyayT HaumeHee HarpyXXeHHbIMU Unu
Tam, rae AeNCTBYIOWME Ha WOB Harpy3k He BbI30BYT HEAOMNYCTUMOrO PacKpbITUS
TpewmH (puc. 3.11).

a

Puc. 3.11. Pacnonoxexune pabouunx Wsos.
Mpu 6eToHnpoBaHUK KONOHH: a - NoaAepxuBailolwmnx pebpucroe nepekpuiTue; 6 - npu
6eToHupoBaHuKn 6e36anouHbIX NepeKpbLITUN.
Mpu 6eToHnpoBaHUN pebpPUCTbIX NepeKpbLITUNA: B - B HaNpasneHMu napannenbHOM
BTOpOCTENneHHbIM Gankam;r — B HanpaesneHun, napannenbHOM rnasHbiM 6ankam.

3.7.3. YnnomneHue 6emorHOU cMecu

BeToHHas cMeCb B PbIXSIOM HEYNNMOTHEHHOM COCTOSHWW coaepXuT Gonb-
woe konuuyecTBo Bo3ayxa (10-45%). 3apadeit ynnoTHEHNA ABNSRETCA yaaneHwe
3TOr0 BO3AYyXa ANS NOMYYEHN NNOTHOM CTPYKTYpbi BeToHa (2,4...2,5T/M°).

BeToHHyl0 CMeCb, yKNaabiBaeMylo B MOHOMUTHLIE KOHCTPYKUWUKM, YNIOTHRA-
10T WTbikOBaHWeM, TpamboBaHneM, BUGprMpoBaHMeM U BaKyyMUpOBaHUEM.

LiToikoBaHWE CMecH BeAYT BPYHHYIO C NOMOLLBIO LWITLIKOBOK. MpuMeHsieTcs
B WUCKMIOHUTENbHBLIX Crydasx Aff yNNOTHEHWUS BbICOKONOABUXHBIX U NUTbIX Oe-
TOHHBIX CMECe# B TOHKOCTEHHbBIX U NyCTOaPMUPOBaHHbLIX KOHCTPYKUUSAX.

Tpam6oBaHue MOXeT BbiTb NPUMEHUMO PN YNNOTHEHNU XECTKUX 6eToH-
HbIX CMECe# B MarnoapMUpOBaHHbIX KOHCTPYKUUAX B Tex cnydasx, koraa npu me-
HATb BUGPATOPLI HEBO3MOXHO WU3-32 OTPULIATENLHOro BO3aencTauns Bubpauum Ha
pacnonoxeHHoe BONuUau coopyxeHnne. TpamboBaHue GETOHHOM CMecH MOXET
6bITb BbINOMHEHO PYYHBIMU U NHEBMATUYECKUMU TPamboBkaMu.
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OCHOBHbIM CNOcOBOM yNNOTHERWUA GETOHHbLIX CMEeCen ABNSETCA BUOPUPO-
BaHWe, NOCKONbKY OHO ABASETCA HaunyuluMMm 13 U3BECTHbIX cnocobos npunoxe-
Hus K 6€TOHHON CMecK rpaaneHTa ckopocTu casura. [og gewcTBueM rpagueHTa
CKOPOCTM BA3KOCTL CMECU CHWXKAETCH Ha HECKONbKO NOPAAKOB.

YnoxeHHan B onanybky pbixnas 6€TOHHan CMeCb HaxOAUTCS A0 NPUMOXe-
HWs BUBpaLMK B COCTOSIHWM, KOTAA CUIbl TSXECTU ypaBHOBELLEHbI CUNaMu BHYT-
PEHHEro TPeHUs CMecU u cunamu TpeHust cmecu o6 onanybky, apmarypy v np.
Bubpaums, pesko CHuxas BHYTPEHHEE TPEHWE U TPEHWE CMECU O NPensTCTBUA,
HapyulaeT cnoxvBslueecs pasHoBecue. CMeCb HauvMHaeT Tedb, 3anonHAs opMy,
KaK TAXenas XuakocTb. OQHOBPEMEHHO € 3TUM NMageHue BR3KOCTH PacTBOPHON
4acTh CMECK NO3BONSET 3aleMNEeHHbLIM Ny3bipbkaM BO3Ayxa BCMMblBaTk Ha Mo-
BEPXHOCTb. OfHAKO W3-33 NOHWXEHWA B3BELUUBAIOWENW CrOCOBHOCTH, B CMecH
npu anutensHoi Bubpauuu B Heid NPoMCxoauT ocepanune Haubonee TsHenbix
yacTuy - KpynHOro 3anonHuTens.

O PeKTMBHOCTb YNNOTHEHUR 3aBUCMT OT OCHOBHbIX NapameTpoB Bubpa-
LuK - €€ YacTOoTbl U BO3HUKalOLLEN B BETOHHOW CMecH aMnnuTyAbl konebanui.

Uccneposannamu ycrtaHoBneHo, 4To 3cbdeKkTUBHOCTL BUGpUpoBaHus no-
BbILWAETCR 32 CYET JOCTUKEHUS Pe30HaHCa Npu Noabope YacToT BbIHYXAEHHbBIX
konebaHui pasHbiX YacToTam cobcTBeHHbIX konebaHui OTAenbHbIX hpakuui
3anonHuTens 6eTOHHON cMmecu. Mpu 3TOM YeM Menb4de 3anonHuTens, Tem 6onb-
we 3eKTUBHOCTb BbICOKOYACTOTHOW BnBpauuu.

Bbinyckaemble Halien NPOMbBILLNEHHOCTHIO BUOpATOPb! N0 BMOpaUMOHHBLIM
XapaKkTepucTUkaM NOAPa3deNnsloTCA Ha HW3KOYACTOTHbIE C YucnoMm konebanun
A0 3500 B MUHYTY ¥ amMnnNnTYaon 40 3 MM; CpeaHevacToTHbie, umetowme 3500-
9000 kon/muH u amnnutygy 1-1,5 MM; BbicOkO4YacToTHble ¢ dactoTor 10000-
20000 xon/MuH. 1 amnnutynon - 0,1-1 mm.

HuskovacToTHble BubGpaTopbl Haubonee 3dekTUBHbI ANK YNNOTHEHWS
GeToHHbIX CMecel C KpynHoCTbi 3anonHutens 40...70 MM u Gonee, cpegHe-
YacToTHbie - Npyu KpynHOCcTK 10...40 MM, BLICOKOYACTOTHbIE - NPU KPYNHOCTN [0
10 mm. Mo cnocoby Bo3aencTBua Ha 6eToHHYO cMech BubpaTtopbi Nogpasfens-
0T Ha BHYTPEHHWe (rNyGnHHbIE), NTOBEPXHOCTHLIE U HaPYXHbIE.

BHyTpeHHee BubpupoBaHue OCyLLECTBNAETCH NOrpyXeHWeM B GETOHHYI
cmech paboyero opraHa rnybunHoro subpatopa. BHyTpeHHee BubpuposaHune
3HepreThdecku Haubonee BbIrOAHO, Tak kak Bo3byauTenb konebaxun nepepaet
BCIO 3HEPrUI0 HENOCPEACTBEHHO YNMOTHRAEMOW CMECU C MWHMMArNbHLIMU noTe-
pamu. TexHonoruyeckn, ofHaKo, BHyTpeHHee BubpuposaHue GeTOHHON cMmecu
ABNSETCA BECbMa TPYAOEMKUM, TaK KaK 3aTpa4vvBaeTCsi Py4HOW Tpya Ha u3sne-
YeHue u3 BETOHHOW CMecu M nepecTaHoBKy BMOGpaTopoB NO NOCNeAoBaTeNbHbLIM
nosuumnsM BuBpOyNNOTHEHUS, PacCTosHUE MEXAY KOTOPbiMU onpeaenseTcs pa-
Anycom pencreus subpatopa.

Ans rny6unHoro subparopa ¢ UMNMHAPUHECKUM KOPNyCOM paavycoM Aen-
CTBWSI NMPUHAMAIOT PAcCTOSHWE OT ero UeHTpa A0 KOHUEHTPUHECKON OKPYXHOCTH,
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Puc. 3.12. Bnuanue npoaomxnurensHoCTU BuGpmpoBaHua cMeck ( 1) NOBEPXHOCTHbLIM
BubpaTopom Ha rny 6uny eé ynnotHeHnus ( h ) npn ocaake koHyca 6eToHHoW cmecu
3..5(1);0..3(2) u 0 cm (3).

HapyxHble BubpaTopbl XecTko KpensaT Kk onanybke, nostomy onanybka, K
KOTOPOW KpennaT Takue BubpaTopsbl, AoMkHA ObiTb Bonee XecTkown 1 NpovHon. Ta-
Ko cnocob ynnoTHeHus okasbiBaetcs 6onee yao6HbIM N0 CPaBHEHWIO C APYrMK
cnocofamu, Hanpumep NpU OMOHONUYMBAHUN CTLIKOB COOPHbIX XKeNne306eTOHHbIX
KONOHH, Npy 6ETOHMPOBaHWN CTanbHbIX CEPAEYHMKOB KONOHH W npu 6eToHUpo-
BaHWUU APYrUX BbICOKUX KOHCTPYKLUMIA C 60MbLUMM NPONETOM apMUpPOBaHUS.

HapyxHble BubpaTtopbl ycTaHaBnueatoT rno mepe yknagku 6eroHa no ebi-
COTe U KpensT uX K aneMeHTam Xectkoctu onanybku. MpoaomxutensHOCTb pa-
60Tbl HapyxHoro BubpaTopa Ha oaHow cTosHke 50...90 c.

v.ec

3.7.4. BakyymupoeaHue 6emoHa.

BakyymumpoBaHue - TEXHONOTUYECKWA npuem, NO3BONSIOWMIA U3BNEYb
4YacTb BoAb U BO3Ayxa U3 ynoxeHHoro 6etoHa. Micnonb3osaHue Takoro npuema
OTKPbIBAET BO3IMOXHOCTb NPUMEHATL GETOHHbIE CMECH C MOBLILLEHHOW MOABNX-
HOCTbIO, UTO YNpOoLLaeT n yaeleBnsaeT ux pacnpeaeneHne U ynnoTHeHue, [ocTu-
ras npu 3TOM CyL|eCTBEHHOrO ynyuyleHUs (hU3nKO-MEXaHUYECKUX CBOWCTB 3a-
Teepaesluero 6eToHa, COOTBETCTBYHOLUMX MOHMKEHHOMY OCTaTO4HOMY BOAOLe-
MEHTHOMY OTHOLLEeHU0. MNpu oTCcoce BOABI U BO3AyXa YacTULbl cMecu connxaroTr-
CS, CHWXan eé NopucToCTb U ycaaky. Tak, NPOMHOCTbL BakyyMuposaHHoro 6etoHa
nosbiwaetca Ha 15..20% no cpaBHeHWO ¢ BUBpupoBaHHbIM 6eToHoM. MpumeHn-
TENbHO K AOPOXHOMY CTPOUTENbLCTBY YPEe3BbIYANHO BaXHLIM ABNAETCHA yBenuuye-
Hue Ha 30...50% conpoTuBnEHWUa BakyyMuUpoBaHHOrO 6eToHa UCTUPaHUIO U CHU-
xeHue Ha 30..40% ero ycagku. MNoBblweHue NNoTHOCTU BaKyyMuposaHHoro be-
ToHa (0 2%) B 2-3 pasa cokpawaeTcsi KanwinapHbik NOACOC U yBenuwuusaeT
XUMUYECKYI0 CTOMKOCTb, BOJOHENPOHWULAEMOCTE U MOPO3OCTONKOCTb. Bakyymu-
pOBaHHbIn GETOH UMEET U BLICOKYIO HavanbHyto npoyHocTs (0,3-0,5 MMa), uto
no3BonseT BO MHOMX CNyYasx NPOBOAUTL €ro HEMEeANeHHYo pacnany6bky.
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BakyymupoBaHue NpUMEHSIOT AN YNNOTHEHWs 6eToHa B TOHKUX KOHCT-
pyKUmMsix, umetowux 6onbLLY0 pasBepHYTYIO NOBEPXHOCTb (AOPOXHOE MOKPLITUE,
nonbl, c8oAbl, 06onoykn u T.n., puc. 3.13). Haubonbwasn TonwwmHa cnos 6eToxa,
npopabartbiBaemasn BakyymuposaHuem,30 cM.

ﬂ Hanapasnesie notoka

5] [ s PO
5 Yknaaxa cmecu 5\
; ! l l
= T —
K sakyym
ycTaHosKe

Puc.3.13. Cxema BaKkyyMupoBaHUs »ene3obeToOHHOW NNUTbI.
| - marucTpanbHas BcacbiBalowan NUHUN; 2 - BoaocbopHuk; 3 - konnekTop; 4 — Bca-
Cbi-BaloLMe WNAHMK; 5 — NepeHOCHble BaKyyM-LMUTbI.

BakyymuposaHue cMecu OCyweCcTBNSETCA HECKONbKUMK cnocobamu: ¢ no-
MOLbto OnanyboyHbIX BakyyM-wWuTOB (Npy 6ETOHMPOBAHUN TOHKUX BEPTUKANb-
HbIX MMM HAKMNOHHbLIX CTEHOK), NEPEHOCHbIMU Bakyymkopobamu, koTopbie ycra-
HaBNWBAIOT CBEPXY HA yNOXEHHbLIN BETOH; Npu NoMoLn BaKyyMTpyOOK, ycTaHas-
nuBaeMbix BHYTPb GETOHHON KOHCTPYKLUX U NPU NOMOLLM rMBGKMX BaKyyMHbIX Ma-
TOB. XKecTkue BakyyM-LLuTbl Unu rubkne Bakyym-maThbl NpUneraoT K NOBEPXHOCTH
6eToHa u repmeTnsnpyioTCs no nepumeTpy. Mexay nosepxHoctbto 6eToHa v Ba-
KYYM-NoKpbITUEM OOpasyeTcss 3aMkHyTas MOnocTb, W3 KO TOPOWA OTcacbiBaeTcs
BO3yX W BOAa. YPOBEHb paspaXeHus coctaenseT 80-95%. B BakyyMHbiX ane-
MEHTaxX HenoCcpeACTBEHHO K GETOHy npuneraeT GUNbTPYIOWAn TkaHb, NPenoT-
BpaljaloLan BbIHOC BMECTE C OTCacbiBaeMOi BOAOW 4acTUL LeMeHTa U Meskux
dpakumin necka. Mosepx ITON TKaHu pacnosnoxeHa rnbkas pacnpegenurenbHas
ceTka, Ha3HayeHune KOTopon - obecnednTb 3a30p Mexay PUNbTPOM U BEPXHUM
HaKpbLIBOYHbLIM CNOEM, M3-NoA KOTOPOro NPO U3BOAUTCA OTKaYKa BO3Ayxa.

FepmeTuanposaHHaa kopobka BepxHero NOKpbiTUA BaKyyM-yuta Bbinon-
HAEGTCA W3 CTanu, BOAOCTONKON baHepbl UnNu creknonnactika. lNepeHocHbe Ba-
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Kyym-wuTbl 06bi4HO AenatoT nnowaabio Ao 5-8 M2, HO He Gonee 10-15 M2,
obecneynBas TpaHCNOPTHbIE rabapuTbl U MacCy ANS YCTAHOBKU BPYYHY!HO.

'mbkne BakyyM-maTbl BKMIOYAKOT 4Ba CaMOCTORTENbHbIX 3NeMeHTa. Hux-
HUA, yKnagbiBaeMbih Ha GEeTOH, COCTOMT K3 UNbTPYIOWEN TKaHW, NPOLIUTON
BMeCTe C pacnpeaenvuTenbHoi CeTkon. dunbTpyiowme anNeMeHThl packnanbisa-
10T NO NOBEPXHOCTY BETOHA C NepeKpbITUEM OTAENbHBLIX NONOTHUW HA 2-3 CM.

BepxHuin aneMeHT - repmeTusnpytowmin. OH BbINONHAETCA U3 NNOTHOW ra-
30HENPOHULAEMON CUHTETUYECKOW TKaHU (HEWSIOH UMW KanpoH) U packaTbiBaeTcs
13 pyrioHa nosepx paHee pasocnaHHbIX Ha CBEXEYNOXeHHbI 6eToH dunbTpyio-
LMX INEMEHTOB C NepeKpbITUEM NocNeaHUxX No NepumeTpy He meHee 4eM Ha 10
cM. 310 obecneunBaeT AOCTaTOMHbIA KOHTaKT NONOTHULLA CO CBEXEYNOXEHHbIM
6eToHOM, NpeaoTBpaLLan NoAcoc BO3AyXa Npu BakyyMUpOBaHUA.

B komnnexr obopynoBaHus ANA BakyyMUPOBaHWA BXOAAT BaKyyM-Hacoc,
pecuBep, BcacbiBalowme wnaHm u Habop Bakyym-WUTOB WY Bakyym-MaToB
(pnc.3.13).

MpoaoNKUTEeNbHOCTL BakyyMUpOBaHWA crioes TonwuHon no 10 cMm -
45 c/cm TonuwmHon 10-20 cM - go 1 muH/cMm 1 Gonee 20 cM - 2 MuH/cm. Makcu-
ManbHbil Pa3pbiB MEXOYy OKOHYaHWEM yknaakv 6eToHa ¥ HavyanoM ero Bakyymu-
poBaHUA He aomxeH npesbiwatb 1,5 4 Ans 6eToOHOB Ha LieMeHTax ¢ 6onbluMMK
CpokamMu CcxBaTbiBaHuA. Bo Bcex crnydyasx BakyyMUpoOBaHwWe [OMKHO ObiTb
3aKOHYEHO A0 Havyana cxsaTbiBaHus 6eToHa.

3.7.5. BemoHupoeaHue 6eMmoHHbIX N0G20MOBOK, N0n108 U
¢yHOameHmMHbIX num.

Yknapaky 6eToHHOK cMmecu Npu yCTponcTee HETOHHBIX NOKPLITUA NPOU3BO-
AT Ha NpeaBapuUTenbHO YMNOTHEHHBIR NecYaHbli, rPaBUiHbIA N LWEGEHOUHBIN
noacTMnalowmin cnoit. [ina ycrpoincrea 6eTOHHbIX NOKPLITUIA NPUMEHSAIOT GeTOH-
HYH CMECh C ocaakou koHyca 0...2 cm.

Mnowagb, Ha KOTOPOW BLINOMHSETCA NOKPbITUE, pas3buBaloT Ha KapTbl-
nonocb! WUPUHON 3..4 M C YCTPONCTBOM NO WX KPasM MasYHbIX OfpaxaeHud,
BbLINONHAEMbIX B 3aBUCUMOCTW OT TONWMHBLI 6ETOHMPYEMBbIX NAUT U3 AOCOK, WH-
BEHTapHbIX ONanybouHbIX WMTOB N penbc-copM (puc. 3.14). OTMeTKM Many-
HbiX OrPaXKAEHWA NONOC YCTaHaBNMBAIOT HMBENMPOM NO NPOEKTHON OTMETKE Nno-
BEpXHOCTU BETOHHOK NOArOTOBKM.

MNonocsl 6eTOHNPYIOT Yepes OfHY, HayuHas OT Hawbonee yaaneHHon oT
npoes3Aa YacTu C NOCTeneHHbIM NpuBnnKeHnemM K Hemy. MNpomexyTouHbie nono-
cbl 6eToHMpYIOT nocne 3aTeepaeHun 6eToHa B CMeXHbIx nonocax. MNepea Geto-
HUPOBaHNEM NPOMEXYTOMHbBIX NONOC CHUMAKT MasiuHblie 40CKkK 1 ans obpasosa-
HUS AedOpMaLMOHHbIX WBOB GOKOBble rpaHy OOMasbiBalOT ropsYuM GUTyMOM
mapku BH-111 cnoem 1,5-2 Mm.
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TexHuueckas xapakrepucTuka Bubpopenku 3M.
Mpou3BOANTENBHOCTL, M2/M ...
WupuHa ynnoTHAEMON NONOCHY, M........c.coovevieririreneannnnen.
TonwmHa yNNOTHAEGMOTO CNOSA, CM .....ccoeeeiiiiiei e,
[aBnexue Ha 6eTOHHYI0 cMecs, kla

Bubpopeitka 3M npeacrasnseT cobov ABa NnapannenbHo YCTaHOBMEHHbIX
6pyca, ckpennenHbix mexay coboi yeTbipbMa CcTpybumHamu. B ueHTpe Bubpo-
pevikn XeCTKO 3aKpenneH dnekTpomexaHudeckuin subpartop. Bubpopeitky o6ery-
XuUBaOT ABa “enoBseka, nepeasuraroux eé 3a subpo3alnTHbIE PyHKW C MNynb-
TOM yNnpaBneHus.

BeTtoHupoBaTth YMCTbIE NONbI N0 6ETOHHOW NOAroToBKE HEOOXOAUMO C MU-
HUMarnbHbIM NepepLiBoM (He 6onee 2 4), ecnu xe BETOH NOAroTOBKK CXBaTUNCH
(6onee 1,5 MMNa), nepen 6eToHMpOBaHMEM NONa €ro YBNaXHAIOT.

CsexeynoxeHHblit 6eTOH NoNa TWaTeNbHO 3arNaXuBaloT C MOMOLLLIO pyy-
HOrO MHCTPYMEHTa UNu cneuvansHOW 3aTUPOYHOR MalwMuHbL. OKOHYaTeNbHO No-
BEpPXHOCTb BETOHHOrO Nona OTAEenbIBAT rNagunNbHONW AOCKoW unu BpeseHToBOW
neHTon WwmnpuHon 300-400 MM 1 anuHoit Ha 1-1,5 meTpa Gonblue wupuHbl 6eTo-
HUPYEMOW NONOCHI.

AN NOBbIWEHNST NPOYHOCTM NOMa Ha UCTUPaHWe, NNOTHOCTU U TMIMEeHUY-
HOCTW B NOBEPXHOCTb CBEXEYSIOKEHHOrO BNaxHOro 6eToHa TwartenbHo BTUpaloT
cyxoit uemeHT (Mapku 500) Ao nosiBneHus MatoBoro bnecka.

dyHAaAMEHTHBIE NNUTLI, AHUWA pe3epByapoB W T.N. UMEKOT, KaK NpaBuno,
6onbwe nnouwjanu, rycroe apMumposanve u TonwuHy ot 0,15 go 1,5 m. Ecnu
TOMNWMHa NNUT MeHee 0,5 M, pa3bueky UX Ha NONOCHI-KAPTbI BLINOSHAIOT Tak Xe,
KaKk GeTOHHbIX noaroToBok. MNpu Gonblei TonwuHe NNWUTLI pa3buBaloT Ha na-
pannenbHble kKapThl WUPUHOW 5 - 10 M, OCTaBNASR MeXAy HUMU pas3aeny TernbHble
nonocsb! WwupuHon 1,0-1,5m, koTopbie 6eToHUpYIOT nocne 3aTeepaeHus 6eToHa B
kapTax. BeToHHylo cMecb yNnOTHAIOT rNyBuHHLIMK BUGpaTopamu, a NOBEPXHOCTb
6eToHa BbLIPABHUBAKT MO MAAYHLIM OrPaAXAEHWUAM KapT W 3arnaxuBalT 3aTu-
POYHOW AMCKOBOW UMM NIONACTHON MALLWHOM.

TexHU4eckue xapakTepucTuk AUCKOBbLIX 3aTUPOYHBLIX MALLMH.
CO-103 CKb MoccTpos

Mpou3BoanTENbHOCTD, M2/Y.........

[OuameTp 3aTUPOYHOro AUCKA, MM .........................

YacTtoTa BpaweHus anucka, MUH-1 ..o,

MowHoCTb anekTpoasuratens, kBT ...

FabapuTHble pasmepbl, MM: AnWHA...

LUMPVIHA ..ottt
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BBICOTA ...eovveiiiie e e e 1000
MaACCQ, KI ..o 110 110
TexHuYeckne xapakTepUCTMKM NONACTHbIX 3aTUPOYHLIX MaLLIVH.
CO0-135 OM-700
Mpon3BoANTENBHOCTL, M2/M ..., 100 po 150
WivpuHa obpabaTbiBaeMoi NONOChl, MM ....................... 800
YacroTa BpaweHus paboudero opraxda, Muk-1 90 100...120

MoLyHocTb anexTpoasurarens, kBT 1.1
Hanpsxkenne, B ... 220/380 220/380
Pecypc nonacTer, M2 ..o 1500
FabapuTHble paamepbl, MM: ANWHA .............c..cocovven... 1785
LUMPMHA ..o 755
BbICOTA ...t 930
MACCA, KM ..o 55 51

3.7.6. BemonuposaHue gpyHOameHMoO8 U Maccueos.

B mManoapMupoBaHHble yHAAMEHTbI M MacCuBbl YKNaAbIBAOT HeTOHHY0
CMeCb C 0CaaKow koHyca 1...3 CM u KpyrnHOCTLIO 3anonHutens Ao 70 Mm, B rycto
apMuUpOBaHHbIE - C 0CaAKOR KOoHyca 3...6 CM K KPYNHOCTbIO, HE NpeBbiLLalowen
1/3 paccTosHus Mexay apMmaTtypHbiMY CTEPXHAMU. B MaccueHble yHAAMEHTbI
yKnaabisaoT 6ETOH Ha LUEeMEHTe C HU3KOW 3K3oTepMmuen, YTOObl YMEHbLLIUTb ero
TemneparypHble AedopmaLinn.

MaccuBHble coopyxeHusi, kak npasuno, 6eToHupyloTCa Gnokamn, ¢ aTon
Uernbilo COOpyXeHUE NOoNepedYHbIMM U NPOAONbHLIMUA LBaMWU PacyNeHseTca no
BbICOTE Ha APYCbI, a Apychbl Ha 6noku. Pa3mepobl 6510KOB NPUHUMAIOTCA B 3aBUCK-
MOCTW OT KOHCTPYKTUBHbIX COOBpameHu# U OT NpPOn3BOACTBEHHbIX (HaKTOpPOB:
CpOKOB CXBaTbIBAHWUA LileMEHTa, NPOM3IBOAUTENLHOCTN BETOHOYKNAA0YHbIX Mexa-
HWU3MOB, KOHCTPYKUWK onanybku # T.4.

Mpu 6eToHnposaHun MaccneoBs 1 yHAAMEHTOB BeToHHas CMech, B 3aBu-
CMMOCTU OT TUNa KOHCTPYKLUMUMA 1 oBbema CMEeHHON YKITaAKu, NOJaeTCA B KOHCT-
PYKUWMIO:

— asTobeToHOBO3aMu, aBToBETOHOCMECUTENAMU M aBTOCaMocBanamu C actakaa
(MocTOB) UNK HENOCPEACTBEHHO B KOHCTPYKUMIO,

— cTpenoBsbiMK kpaHamu B Haabax, paboTtarouwummn co aHa unv BpoBKM KOTNOBA-
Ha,

— NepecTaBHbIMW NEHTOYHBIMM UNK BUOPALIMOHHBIMU KOHBEWEpaMH,

~ CaMOXOAHbIMU NEHTOMHbIMY BeToHOYKNag4UKamu;

— BeTtoHoHacocamu n aBTobeToHOHacoCaMu.

Kak npaBuno, MaccusHble KOHCTPyKUUKM BeToHupytoT nocnovHo. TonwwHa
CNoeB onpeaensaeTcs MOWHOCTLIO NpuMeHsembix BubpaTopos, nnowagbto eto-
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Hupyemoro 6rnoka, napameTpaMu TBepAeHwsi 6eTOHa U UHTEHCUBHOCTLIO GeTo-
HUPOBaHUA U OnpeaenseTca no opMyne:

h=V,* %,,M, (3.62)

rae: Vi - MHTEHCUBHOCTb GETOHUPOBAHNSA, MI/Y;
t - MakcumanbHO BO3MOXHOE BpeMs A0 NepeKkpbiTUS paHee YNOXEeHHOro
cnos 6eTOHHOW CMecH, Y, t=t1-to

t1 - BpemMa Mexay 3aTBOPEHUEM W Ha4anoM CXBaTbiBAHUA LEMEHTA, \;
t2 - NPOAONXWUTENLHOCTL TPAHCNOPTUPOBAHUA W YKMaaKW NEpBOM NOpLMM
6eToHHOM cMecu, Y;

A - nnowaanb 6eTOHUPYEMOI KOHCTPYKLUK, m2

MpuHsaTas TonwmHa He pomxHa npesblwatb 1,25 AnuHbl paboyein vactu
BHyTpeHHero subpartopa. Mpu pyuyHbix BUGpaTopax TonwwuHa cnoeB 6eTOHWPO-
BaHWA npuHumaetcs pasHoi 0,3-0,5 M, a Nnpu MexaHU3MpOBaAHHOM YNSIOTHEHWUM
MowHbiMu BubpaTopamu - 0,75.. 1,0 M.

ObbiyHan cxema GeToHWMpPOBaAHWA, kak NpaBuno, NpeaycMaTpusaeT ropw-
30HTanbHLIMKU CNOSMK NO BCen nnouwjagu 6eToHUpyemMon KOHCTPyKuun (6roka).
Ansa kpynHbix 6N1OKOB AONYCKAETCA CTYyNEHYaTLIA METOA YKNaaku CMeCcU C BbICO-
TOA CNoR, COOTBETCTBYIOWEN NPUHATHIM TUNAM BUOPaTOPOB. YNpoCTUTL 3ajaqvy
nepeKkpbiTUA Cnoes A0 Hayana cxsaTbiBaHWA Npeabiayuiero no3sonseT MeTon
yKnaaku CMeCcU HaknoHHbiMKU cnosiMy. [InA npeaoTBpalleHns ononaaHus 6eTou-
HOIt cMech Npu BUEPOYNNOTHEHWN HAKNOH CNOEB NPUHRUMAatOT okono 10-12°.

Mpy 6€TOHMPOBaHUKU KPYMHBLIX MAaCCMBOB, B YACTHOCTW, MTMAPOTEXHUYECKNX
COOPYXEHWIA ANs pacnpeaeneHns cMecy B 6n1oke n eé ynNnoTHEHNA B HacTosLlee
BpPeMs NPUMEHAIOTCA manorabaputHbie TPaKTOpbl, OCHALUEHHble OTBanoM Ans
nepemMeLleHns CMEeCK, 1 NaKeToOM MOUYHbIX HaBeCHbIX BubpaTopoB. Ha TpakTtopax
MCNONb3YIOTCA apOYHbIE WKNHBI HU3KOTO AaBnNEeHUs.

B cyHAamMeHTbI NOA KONOHHLI 3aaHnih o6bemom Ao 15 m3 6eToHHYI0 CMech
nopaT no Bubpoxenobam, 6eToHoyknag4mMkamu, TpaHcnoptepamu u B 6aabax
KpaHamu.

CTyneHuyaTtbie pyHaaMeHTbl 06Lie BLICOTON A0 3 M ¥ NNOWAALI0 HUXKHER
cTyneHun Ao 6 M2 cMech NOAAIoT Yepea BEPXHUiA ypea onany6ku (puc.3.15.a).

Mpu BbicoTe pyHAaMeHTOB Bonee 3 M ¥ nnowlaan HwkHen crynenn Gonee

6 M2 nepBuie MOPUMM CMECH NOAAIT B HWKHIOW CTYNEHb NO nepuMeTpy
(puc.3.15.6), aanee - Yepe3 NpueMHbIn GyHkep U 3BeHbeBbIE X060TbI (puc3.15.8).

BeToHupoBaTL BLICOKME MUMOHbLI NPKU OCaAKe KOHYCa cMecu 4...6 CM, HYXHO
MEANEHHO U AaXe C HeKOTopbiMU nepepbiBamu (1-1,54), 4TOObLI NCKNOYUTL Bbl-
fAaBnuBaHue GeToHa, YNOXEHHOTO B CTyNEHW Yepe3 UX BEPXHUE OTKPbITbIE FPaHu.
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Puc. 3.16. Cxema GeToOHMpOBaHUA CTEH.
a - cTeH TonwmHoun 0,5 m n 6onee u BoicoTon 6onee 3 m; 6- TOHKNX CTEH; B - NOCNOM-
Hoe 6eToHuposaHue crex GeToHOHacocamu;

1 - Tl onany6ku, 2 - cBA3b XKECTKOCTH, 3 - pacyanka, 4 - CTaxka, 5 - BOpoHka, 6 —
3BeHbeBol x060T, 7 - Teneckonuyeckue Croiku, 8 - 3a6eToHMPOBaHHbIK y4acTok, 9 -
Bubparop, 10 - pykas GeToHoHacoca, 11 - paspenuTensHan onanybka, 12 - HapyX-
Hbi WnT onany6ku, 13 - apmaTypHbiik kapkac, 14 - 6agbs, 15 - HanpaBnAOWMA LWKT,
16 - noamocTty, 17 - nogkoc.

Yknapka GeTtoHHoW cmecu B onanybKky CTeH pe3epByapoB U COOPYXEHUin
ONA XPaHEHWUs1 XUAKOCTEN AOMKHa NPOM3BOANTLCA HENPEPLIBHO NO NEpUMeTpy
cnosiMu BbiCOTON He 6onee 0,8 M AnuHL paboyein Yactu rnyburHoro subparopa.
Mpu ycTpoicTBe pabounx WBOB UX NOBEPXHOCTL AOMKHA bbiTh TWaTensHo ob6-
pabotana.

3.7.8 BemoHupoeaHue KONOHH U pebpucmbix nepexkpbimui, caodoe u
apox.

[na BGeToHUpOBaHUS [YCTOAPMUPOBAHHBLIX KOSMIOHH CevYeHUeM MeHee
0,5x0,5 m npumMeHsiloT 6ETOHHYIO CMeCb C OCaAKON KOHyca 6...8 CM ¥ KpYNHOCTbIO
sanonHuTens go 20 mm. Npu cnabom apMuposakny 4 6onbluem CEYEHUN KONOHH
0capaky koHyca 6eToHa MOXHO CHW3WTb 10 4...6 CM, @ KPyNHOCTb 3aroNHUTens Ao
40 MM.

BbicoTa HenpepbiBHOrO 6eTOHMPOBaAHUA KONOHH AonxHa 6biTb He Gonee
5m. Mpu Bonblued BbICOTE KOMOHH HEOOXOAMMO yCTpauBaTb NepepbiB ANA ocanKv
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Nak-aTnHonb HabpLISrMBAIOT KPackonynbTOM B ABa cnos obwen Tonwm
HO# -[0 1MM C paspbiBoM B 2 Y. [locne 3Toro yepesa 24 HAHOCAT Crow U3BECTKO-
BOrO LUNama C Ka3enHOBbLIM KIeeM.

Csoabl v apku Hebornbluoro nponeta 6eToHupyloT 6es nepepbiea. Mpu
3TOM yKnaaky GeTOHHOW cMecu C 0caakon koHyca 1-3 CM U KPYnHOCTbIO 3anon-
HuTens no 20Mm BeayT oAHOBPEMeHHO C ABYX CTOPOH, OT OMOp K CepeavHe Ans
UCKNIOYeHWs nepekoca onanybku. WHorga npu Gonblinux nponetax onany6Gky B
KNloYe CBOAA BPEMEHHO 3arpyXatoT, HanpuMep, MeLLKaMK C NECKOM.

MNpu nponeTax apku unu uunuHapudeckon obonouku Gonee 20 M ¢ 6onb-
WKUMKN ceYeHnsimvm GETOHUPYIOT ydacTkamu. Mexay ydactkamu OCTasnsoT nono-
cbl wupuHon 0,8-1,2 M, KoTopbie BeToHupyeT Hepes 6..8 CyToK nocrne Toro, Kak
npousonaeT ycaaka 6eToHa OCHOBHbLIX y4acTkoB. [ANs pa3aenuTenbHbIX Nonoc
NPUMEHRIIOT XecTKyto cmecb (OK=0-1 cm).

C80/bl-06M0YKM TONWMUHOA MEHEE 5 CM TOPKPETUPYIOT.

4. CNEUMANBHBIE TEXHONOMMU BETOHHLIX PABOT.

4.1 PaapenbHoe 6eToHUpoBaHue.

Mpu BO3BEAEHUM XKene3obeToHHbIX pe3epByapos, hyHAaMEHTOB Nog 060-
pynoBaHue, MOHONUTHbLIX CBalHbIX (PYHAAMEHTOB, Kpenew ropHbIX BbipaboTok
npv 60NbLIMX NPUTOKAX rPYHTOBbLIX BOA WU APYrvX KOHCTPYKLUUIA, yKnaaka v ynnoT-
HeHne 6eTOHHOW CMecK Nno OOLIMHON TEXHONOMMW OKasbiBAETCst BECbMa TPYA0EM-
KUMM, OCOBEHHO B ryCTOApMUPOBaHHbIX KOHCTPYKLUSAX UNU B TPYAHOZOCTYMHbIX
mectax. B Takux cnyyasx uenecoobpa3sHo npuMenuTb pasaenbHoe 6eToHunposa-
HUE UHBEKLUMUOHHBIM UN BUBPALIMOHHBIM cnocobamu.

CyWHOCTb MHBEKUUOHHOro cnocoba 3akntoyaeTcs B TOM, YTO cCHavana B
onanybKky KOHCTPyKUWiA paBHOMepHO (6e3 HapylweHWUs MPOeKTHOro pacnosnoxe-
HWS apMaTtypbl) YKNaabiBaloT KPYNHbIA 3anonHUTens. 3aTtem B MEX3epHOBble
NyCTOTbI 3aNONHUTESNIA HAarHeTaloT NOA AaBNEHNEM LIEMEHTHO-NECHaHbI pacTeop
C NOABWXHOCTBIO HE MeHee 12 CM NpWU COOTHOLLUEHWWN LieMEHTa U necka B cMecu
1:2 (no macce). MNecok gomxkex EbiTb ¢ paamepom dpakumin He Gonee 2-2,5 Mm.

Cnocob pasaenbHoro 6eToHMpoBaHUS UMEET Lenbii pag NPEVMyLEecTB no
CpaBHEeHUIO C 06bIYHOWM TEXHONOrMER NPOU3BOACTBA GeTOHHbIX paboT. YMmeHbLua-
€TCA TPYJOEMKOCTb NepeMellMBaHWs pacTBOPHOW CMecu NO cpaBHEHWo ¢ Be-
TOHHOW. Mpu pasaensHoOM GETOHUPOBAHWN UMEETCS BO3MOXHOCTL WCNOMb30Ba-
HWA KPYNMHOTro 3anonHuTeNs 6onblnx pa3MepoB NOCKOSbKY €ro He CMeLUMBaloT C
pacTtBopom B 6eToHocmecutensx. CyujecteeHHo obneryaeTcs TpaHcnopTuposa-
HWE MaTepuanos, TaK Kak Npowle pasgesnibHO NePeBo3nTb KPYNHbIA 3anonHUTENb
¥ PacTBOPHYHO CMeCh. OBLILLIAETCA YPOBEHb MeXaHu3auwu paboT, UcKnovaeTcs
py4HOe pacnpeaeneHue u ynnotHeHvue 6eToHHoh cmecu. MoBbILIAETCS BOAOHE-
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TopkpeTupoBaHue NPUMEHNETCH NPU BO3BEAEHUU Xene3oBEeTOHHbLIX KOH-
CTPYKUUIA, pe3epByapoB, OTCTOMHUKOB MM FOPHbIX BbIPABGOTOK, B KOTOPbIX HEOD-
xoaumo obecneunTb BOAOHENPOHWLAEMOCTb, @ TakKe TOHKOCTEHHbLIX KOHCTPYK-
uuin, cBoAOB-060104EK, aPMOLIEMEHTHbBIX MOKPLITUIA U T.N., TAE 0BbluHbLIE METoAb!
yknagku GeTOHHOW CMecH 3aTpyaHuTenbHbl U He obecneunBalT HeobxoauMoiA
NNOTHOCTKU BeToHa.

TopKpeTnpoBaHWE NPUMEHNAETCA Taioke NMPW UCNPABNEHUM NOBPEXAEHHBIX
nosepxHocTen GeTOHHbIX U Xene3o6eTOHHbIX KOHCTPYKLWNA, 3aaenke pakoBuWH,
TpewmH U apyrux aedekTos, B crnyyae HeOGX0AUMOCTU YCUNEHUR Xene3obeToH-
HbiX KOHCTPYKUWUW, @ TaKKe NOBbILLEHNA UX MOPO30CTOMKOCTH.

CyljecTBylOT ABE NPUHLUWNWANLHO OTIIUYHBIX TEXHOMOrUK TOPKPeTUpOoBa-
HWUA. TOPKPETUPOBaHWE "CyXMMK"' CMECAMU, TOPKpPEeTUpOBaHUE "roTOBbLIMK" CMe-
CAMW.

TexHonoruyeckas nocrneaoBaTeNnbHOCTL Onepauni Npu TOPKPETUPOBAHWUM
CyXuUMmK CMECAMKN cneayiowan:

- 3arpyska NpUroTOBNEHHOW CMECK B arperar Ans NHeBMOTpaHCNopTa eé no py-
KaBam; '

- AO3MpOBaHHAA NoaaYa CyxoW CMECWU K pasrpy3oMHOMY YCTPOWCTBY arperata C
OAHOBPEMEHHbBIM NOABOAOM K HEMY CXAaToro Bo3Ayxa;

— TPaHCNOPTUPOBaHWE CyXOW CMeCu B CTpye CXaTtoro Bo3gyxa No pykaBam K
KOHUeBoW Hacaake (conny); '

- RO3vpoOBaHHan nopava B Hacagky BoAbl Noa AasneHwem, obecneuvsarowjas
nepemeluMBaHue pacrsopa B conne;

- HaHeCeHMe Ha TOPKPEeTUPYEMYHD NMOBEPXHOCTb (hakerna roToBOW CMecH, Bbixo-
AALWEro U3 HacaaKu C BbICOKOW CKOPOCTbIO.

TexHONoMs e TOPKPETUPOBAHUA FOTOBLIMU CMECAIMU NPeyCMaTpUBaeT:

— 3arpy3Ky B HarHeTartenb, 3apaHee NpuUroToBNEHHOM PacTBOPHON UNN 6ETOHHON
cMech;

— HarHeTaHue roToBOW CMECW MO pykaBaM K Hacagke,;

- noAady K Hacagke CXaToro BO3Ayxa, IKEeKTUPYIOLWEro nocTynaiowyto no pyka-
BaMm rOTOBYIO CMECH ANS YBENUYEHUS CKOPOCTK €€ BbIXOAA U3 Ha Caaku,

— HaHeceHue Ha TopKpeTUpyeMyro NOBEpPXHOCTL pakena rotoson cMecu.

TopkpeTupoBaHMe BEAETCA LEMEHTHO-MECYaHbIMUM pacTBOpaMu cocrasa
1...2 - 1...6 B 0QAUH, NN HECKOMBKO CNOEB N0 HEapMMPOBAHHON UKW apMUPOBaH-
HOW NOBEpxXHOCTU. B kayecTse Bsxywlero ANS TopkpeTa NPUMEHRETCA nopT-
naHgueMeHT Mapkn 500, a Taike paclUMPRIOWUIACA LEMEHT, Npu 3TOM B CyXOWw
TOPKPETHOM CMECH KPYNHOCTb 3€PEH 3anonHUTENR A0mMkHa bbiTh He 6onee 8 MM,
a B 6eTOHHbIX cMecsXx - 20 MMm. TonwmHa CNos TOpKpPeTa NPUHUMAaETCA paBHOW
15-20 MM, Npuyem Kaxabid NOCNeAyoLWUA CNOM HAHOCAT TONLKO NOCNe CxBaTkbl-
BaHWA Npeabiayuiero.
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4.3. NoaBsoaHoe 6eToHNpPOBaHKeE.

Mpv BO3BEAEHWU COOPYXEHWA, PACNONOXEHHLIX B BOAOemax, GeToHupo-
BaHue BeOyT nop Bogon 6e3 eogooTnMea. 3TOT cNoco® NPUMEHAIOT Npy BO3Be-
AEHUW NOABOAHLIX YaCTel TYHHeNen, onop MOCTOB, AHWULL ONYCKHbIX KONOAUEB W
NpK PeMOHTE rMAPOCOOPYXEHWA.

YknapbisatoT 6eTOH noa BOAOK OAHWM Y3 YeTbipex cnocoGoB: ¢ NOMOLLbLIO
BEpTUKaNbHO-NepeMellalowmxcs  Tpyb, MeToAoM BOCXOAAWEro pacTeopa,
s8TpamboBbiBaHeM NOpUUA BETOHHON CMeCU B paHee YNoXeHHYIO M yKnaakoi
6eTOHHON CMeCK B Metukax.

Cnocof BepTukanbHo nepemewjaiolerca Tpybel (BIMT) aakniouaetca B
nogave 6eTOHHON cmecu noa esogy no Tpybam auaMeTpom He MeHee 200 MM, KO-
Topelie cobupaloT U3 oTAernbHLIX 38eHbeB AnuHOW 0,5-0.6 M kaxgoe ¢ NNOTHLIMK
BOAOHENPOHULAEMbLIMW  NETKOPA3beMHbIMUA  (PRIAHLIEBLIMW  COEQUHEHUSI MU
(pnc.4.3).

wpnomacoca

|
Ui

P
806M 11m 11M gobm

Puc.4.3. MogeoaHoe 6eTOHUpPOBaAHME METOAOM BEPTUKANBHO NEpPeMeLWAIoILNXCA
Tpy6 (BMT).
| - 3arpy3ouHan BopoHka, 2 - 38eHbs Tpy6, 3 - onany6 ka (wnyHT), 4 - nnaBy4wii
KpaH, 5 - mewwkn c uemeHToM, 6 - paGounii non, 7 - orpaxaexne, 8 - 6eToHosog, 9 -
CTOMKA.

Ceepxy TpyObi cHabXaloTcs MeTannuIeckuMmu BOpoHkaMmu unn GyHkepamu,
o6beM KOTOpbIX gonkeH obecneuvTb HenpepbiBHOE nNuTaHue Tpyd GetonHOM
cmeckto. 1o Mepe yBenuuexua ToNWMHbI BeTOHHOrO Cnosi Tpybbl NOAHUMAKT C
NomMoLLbI0 kKpaHoB UNu nebepok. B HUxHen yacTu Tpybbl UMeeTCs knanaH, KoTo-
Pl OTKPbIBAETCA C NOAMOCTEN AUCTaHUWOHHO. Paguyc neictsus ogHon TpyObi
0KONo 6 M.

C uenblo nNpegoxpaHeHuss DETOHHON CMECH OT BbIMbIBAHWA LEMeHTa w
MEMKMX 4acTuy necka y4actok 6eTOHMPOBAHUA OrpaXkaaloT WIAYHTOBLIM PRAOM,
KOTOPbIA OQHOBPEMEHHO BLINONHAET ponb onanybku W Hecyuwux KOHCTPYKUWUA
Ans paboyero nona.

NoaBWXHOCTb NPUMEHREMON BeTOHHON cmecu Npu 6e3suBpaumoHHOR K-
Nnaake QonXHa COCTaBNATL 14...22 cM, a npu BubpauunoHHon - 4-14 cMm. Kpyn-
HOCTb 3anOfIHUTENS He AoMKHA npesbilwaTb 40 Mm. B Takne cmeck Heo6xoaumo
BBOAMTL NNacTuduumpyoume nodasku.
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Mop soay GeToHHy0 cMech noaatT GeToHOHacocamn, NHEBMOHarHeTarte-
NAMKA UKW ApyruMn mMexaHuamamu, obecneymsaloMmMu HeNpPepLIBHOCTL 6eTOHK-
poBaHus.

TpybBbl C 3aKpbLITbIMA HWXHUMWU KNanaHamu yCTaHaBNUBAKOT Tak, 4TOObI
HWXHWE UX TOpubl He AoxoAaunu Ao aHa Ha 15-20 cM. BeToHHY10 CMeCh 3arpyxa-
10T 8 TPY6bl AOBEPXY, NOCNE Yero OTKPbLIBAKT knanaHbl. CMeCb, KOTOPY Npo-
[0NXaloT noaasaTh Yepes BOPOHKM, BbIXOAUT U3 HUXHMX TOpUOoB Tpy6, obpa3ys y
Tpy6bl KOHyChI. MNocneaytowme nopummn cMecy, Bbixoaawumne ns Tpybol, He conpu-
KacalTCsi C BOAOW, Tak Kak Topel Tpybb! gormkeH ObiTb 3arnybneH B cnow cMecu
He meHee Yem Ha 0,8 M npu rybuHe 6eToHupoBaHKA A0 10M 1 He MeHee YeMm Ha
1.5 M npu rny6uxe no 20 M. Npu nogbeme TpyObl N0 Mepe 6ETOHMPOBAHUA HUX-
HWiA koHel Tpybbl aonxeH OblTb BCe BpeMsi B 6eToHe. 3TOT cnocob npuMeHseTcs
npu rnybuHe 6eToHnpoBaHua 4o 50 M.

MeTtop Bocxoaswero pactsopa (BP) 3aknioyaeTcs B HarHeTaHWv B KaMeH-
Hyto Habpocky uemeHTHoro pacraopa (puc.4.4).

Metogom BP ponyckaetcs sec-
T B6e3HanopHoe n HanopHoe GeToHu-
poBanue. Tpybbl AnA nogadn pacTso- 7
pa avametpom 37-100 mm craesT B
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orpaxgaiouie waxrbl U3 WBennepos. iy I -
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anuyc pencTeva oaHown Tpybbl o 3 = -
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M. LlemMeHTHbIR pacTBOp unu TecTo C L%% MEERAc
ocagkow koHyca 10-12 cm nopaloT C
2015w 3 3 nolbm

MOMOWbIO pacTBOpoHacoca B necua-
HO-U|eBEHOUHYIO OTCbINKY, €CNU BbICO-
Ta 6noka 6eToHuposaHus 6onee 10 m.

Puc. 4.4. MoasoaHoe 6eToHnpoBaHue
METOAOM BOCXOAALero pactsopa(BP)
| - Tpyba, 2 - waxra, 3 - Wwny+{rosoe or-

B ocranbHbix cnyyasx pacTsop 3anu-
BalT B TpyGy Yepes BOPOHKY M OH noA,
COBCTBEHHLIM BECOM NPOHWUKAET B Ka-

paxpexue (onanybka), 4 - pacTBopoHa-
coc, 5 - wnaHr, 6 - kameHnHoue6eHouHasn
oTChbinka, 7 - Boaa, 8 - pacraop, 9 - Ha-

ctun, 10 - orpaxaeHue, Il - nebepka.
MEHHYI0 Habpocky. PaxA eA

Mo axanoruv ¢ metoaom BMNT Tpybbl NOAHUMAIOT, OCTaBNAA HUKHUA KOHEL
Ha 0,8-1,0 m B pacTsope.

Mo cpasHeHuo ¢ metoaom BMT meton BP npoule, Tak kak BMecTto 6eToH-
HOrO 3aBOAA WCMONb3YIOT PACTBOPOCMECUTESTbHYIO YCTAHOBKY MEHbLUeR Npouma-
BOAWUTENBLHOCTW, KPOME TOrO, NpY pasfenbHOn yknagke KOMMNOHEHTOB GETOHHOW
CMEeCU yMeHblUaeTCs BEPOATHOCTb paccnansanus 6eToHa.

MeTon sTpambosbiBaHus 6eToHHOW cmecu (puc.4.5) wnu yknagky eé B
MeLuKax cnegyeT NPUMeHsITb Npu rnybuHax soabl A0 1,5 M ANS KOHCTPYKUuiA, 6e-
TOHUPYEMbIX OT OTMETKU, PacnoNOXEHHOW Bbile YPOBHS BOAbI. [py Takom cno-
cobe GeToHMpOBaHUA BETOHHas CMeCh BHavane yknafbiBaeTcs B Buae OCTPOB-
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paxen, NewexoaHblXx W TPaHCMNOPTHLIX NepexogoB, NPOTUBOMUNLTPALMOHHBIX
Avadparm U T.n.

[nybuHa 3anoxeHns "CTeH B rpyHTe" onpefensieTcs NpevuMyLiecTBEHHO
BO3MOXHOCTAMW CneunanbHOn 3emMneporHON TeXHNUKM ANa pa3paboTku TpaneﬁJ
Ona pbitba Hernybokux (Ao 12 M) TpaHwen wupuHoit 0,5-1,0 M npumeHsieTcs
WITaHroBbIA akckaBaTop koHCTpykuuu HUUCM. Ha 6a3oBoM 3kckaeaTope Hase-
LUMBAETCA KONpOoBas yCTaHOBKA C rperepHbIM KOBLLIOM.

Ons paspaboTku TpaHwew rnybuHoin 4o S0 M B OTEYECTBEHHOW NpakTuke
WMpOKO NpumeHseTcs BypodpesepHblit arperat CBA-500 (puc.4.6)

a) 5)
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Puc.4.6. Cxema Bo3BeAEHUA "CTEHbI B FPyHTE" U3 MOHONUTHOrO XeneaobeToHa.
a - arperatom CB[1-500; 6 - WTaHroBbIM 3KCKaBaTOPOM.
| - 6aaba Ans 6eTOHa, 2 - ycTaHOBKa ANA 3anonHeHus TpaHwewu 6eToHom, 3 — pasge-
NWTenbHbIN AnemeHT, 4 - arperat CBA-500, 5 - cuTornapoLnkNoHHas ycTaHoBKa, 6 -
3a6eToHUPOBaHHbI! 6NOK, 7 - penbCcoBbIK NyTb, 8 - 3kckaBaTop, 9 - KONPOBaR CToWKa,
10 - wraHra-pykonTb, 11 - rpeicepHblil KOBLL CO CTPYTOM.

TexHuueckas xapakrepuctuka ycraHosok CB1-500 u CB-500P

LUnpurHa TpaHLLEN, M.........c.ocoevieniiiecee 0.5-06 0,5-0,7
MakcumanoHas rnybuHa TpaHwen, m........... R 30 50
MakcumanbHaa ckopocTb NPOXOAKKM, M2 TpaHLuew/vac:

B MATKMX TPYHTEX ....ooovviiiiiieiicteiieeeeieee s 70 80

B msarkux rpyHTax ¢ npocnoikamu TBepabIX MPYHTOB. ...... 30
B tBepabix rpyHTax c op=100-120 MMa

C HE3HAYMTENbHOW TPELUMHOBATOCTBHO...........cvcceve. 2 5
CmeHHan npon3BoAUTENbHOCTL NPOXO0AKM

(cpenHss) B MArKUX rpyHTax, M2/TpaHWeM............... 100-150
MowHocTb npusoaHoro 6ypoBoro cHapaaa, kBt....94 105
Yacrora Bpauyenus bypa, Mun-1 ... SRR 256 256
MNpow3soauTenbHOCTL 3pnudTa, M34.............. 400-500 600
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IMuHuCTLIR pacTBOp AOMKEH WMETb noka3aTtenw, obecneyusarowme yc-
TOWYMBOCTb CTEHOK TPaHLUEW A0 NOMHOr0 OKOHYaHus paboT No yCTPOWUCTBY KOH-
cTpykuumn. MNOTHOCTL pacTBopa NpU WCNONb30BaHWW ANA €ro NPUroTOBNEHMUA
6eHToHNTOBbIX MUK cneayeT npuHumarts 1,05-1,15 Kr/M3, NPU UCNONb3OBaHUM
APYrvX BUAOB rAvH - 1,2-1,3 kr/im3,

YCTOWUMBOCTL CTEHOK TpaHlwew obecnevuBaercs cobniogeHneM cnepyio-
LYMX yCrOBUN:

Q,,Zl.l(Qz+QW); (4.1)
P,2P, +P,, (4.2)

rae: Qp, Qz, Qw. - COOTBETCTBEHHO paBHOAEUCTBYIOWUE AABNEHUA Ha rnybuHe
.TPaHLLEN FMUHKUCTOrO pacTeopa, rpyHTa U NOA3EMHbIX BOA;
Pp, Paz, Pw,-COOTBETCTBEHHO WMHTEHCUBHOCTU AABMEHWA FMUHWCTOrO pac-
TBOpPA, MPyHTa ¥ NOA3EMHbBIX BOA,.
Bo3BeaeHne KOHCTpykuui cnocobom "creHa B rpyHTE” MOXHO OCyLYecTs-
NATb OT CyWEeCTBYOWMUX 30aHNA HA PaCCTOSAHWUR, OPUEHTUPOBOYHO PaBHbIM:

1> % nput/y <2; (4.3)
[>H* !g(45° - “% )npu b2, (4.4)

rae b - pnvka 3axeatku, M; H - ry6GuHa TpaHLewn, M; 91 - CPeaHe B3BeLLeHHOe
pacyeTHOe 3HaueHWe yrna BHYTPEHHEro TpeHus, rpag.

4.6. BetoHupoBaHue B CKONb3sAuen onany6bke.

B ckonb3swen onanybke GeTOHMPYIOT CTEHbI MHOrO3TaXHbIX 3AaHWNA, Bbi-
COTHBIX COOPYXEHUIA (CMNOCOB KOMPOB), UMEIOLLUX NOCTORHHOE CeYeHue No Bbi-
COTe W OQUHAKOBYIO TOMWMHY CTeH. BeToHupoBaHue B CKOMbaswei onanybke-
cneunduyeckun TeXHONOrUYECKUA Npouecc, npeaycMaTpuBaloWUin Henpepbis-
HOCTb (POPMUPOBAHWUSA BEPTUKanNbHbIX XEeNne3obeTOHHbIX 3f1EMEHTOB Npu Mexa-
HW3UPOBaHHOM NoabeMe cobCTBEHHO onanybku U CONPSIXKEHHOW C HEeN OCHACTKM.

[ocTonHcTBamu ckonb3swen onanybku aBNAIOTCA BOZMOXHOCTL AOCTUXE-
HMS BLICOKOrO TeMNa npov3soacTea paboT, NoBbILWEHHAs MOHONWUTHOCTL COOpPY-
KEHUA 13-3a COKPALLEHWUA KONUYECTBa LLIBOB, CHUXEHUE CTOUMOCTU W TPyAOoem-
KocTn paboT, Bnaroaaps UCKMIOYEHWIO NPOUECCOB MOHTaXa W JeMOHTaxa ona-
nyGku.

Mepen Hayanom GeTOHMPOBAHUA CTPOUTENbHYIO Nnowaaky Heobxoanmo
obecneuntb [OCTATOMHBIM 3anacoM HeobxoaMMbIX MaTepuanos, 3aroTOBKaMu
apMmaTypbl, 3aKNafHLIMU YacTAMWU, AOMKPATHBIMU CTEPXHAMMU 1 T.4.

Cronb3sulyto onanybky cobupaor Ha ¢yHAAMEHTHON NNuTe unu nepe-
KPbITUA LOKONBbHOIO 3TaxXa W3 LWTOB, yCTaHaBnueaeMbix Cpa3dy Nno BCEMY Ha-
PYXHOMY U BHYTPEHHEMY KOHTypy Gyaywero coopyxenus. LLiuTel ¢ nomotbio
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KpyXan KpensT C HeKOTOpOW KOHYCHOCTbIO K M-06pasHbiM AOMKPaTHLIM pamaM.
Ha pamax yCTaHaBNMBalOT [OMKpaTbi, UMeEKLME B LUTOKAaX KaHambl AN
Nponycka CTanbHbIX CTePXHER, CryXaLuux um onopamu. B onanybky yctaHasnu-
BalOT apMarypy v npucTynaT k 6eToHMpoBaHuio. BeToHHyl CMechb yknaabisaT
B CKOMb3AUlylo onanybky cnosmu, kak Npasuno, He npesbilarowmumy 20-25 cm
npu nogsuxHoctu 8-10 cmj BbicoTa Ccnos orpaHvuuMBaeTcs [OoNYCTUMbIM AaBrie-
HVEM CMECH Ha LUUTbI ONany6k1, HEOBXOAMMOCTbIO PABHOMEPHOW e 3arpyaky, a
Taoke TpebosaHuem nepekpbiTus cnoes 6e3 o6pasoBaHus pabovero wea.

Cropoctk noavema onanybku u Temn 6eToOHMPOBaHUS onpefAenseTcs xa-
pakTepucTukamu 6eToHa u 6eToHHON cmecu;'a TaloKe YCNOBUAMM €& B3auMOogeit-
ctBus ¢ onanybkot. Haunyuwwe ycnosus B3aUMOAEWCTBUSI CKONb3swen ona-
ny6ku ¢ ynoxeHHbiM 6ETOHOM CO3[AIOTCS NPU NPOYHOCTU BLIXOAALIErO M3-noa
wuros Getona B npeaenax 0,2-0,3 Mna. Mpu MeHbwel NPOYHOCTU BO3MOXHbI
aecopmaunm (ononaanne 6eToHa), npy GonbLuen - yXyALaTCs YCnoBus Noab-
eMma, TaK KaK TpeHue noaHuMaemMon onanybku NpoucxoauT He NO OTPOPMOBaH-
HOW cmecH, a no 3arsepaeswemy 6eToHy.

MpoyHoCTb BbIxOAAWEro u3-nog wwuros onanybku 6etoHa 0,2-0,3 MMa
DOCTAraeTCsi B 3aBUCMMOCTM OT €ro coctasa M WCronb3yeMbiX Marepwasos,
a TaKKe OT TeMmnepaTypbl OKpyXaiouwero Bosfyxa 3a nepuwop 4-12 4. [Ans
06bIYHO NPUHMMAEMON BLICOTHI WKUTa 130 CM NPOACITKMTENBHOCTL HAXOXKAEHUS
GeToHa BHYTPW onanybku OnNpenenseT CKOPOCTb e& ABWKEHWS COOTBETCTBEHHO
260-90 cm/cmeHy. '

Ans nopaum 6eToHHOW CMecK, apMaTypbl U Apyrux Matepuanos Ha pa6o-
YW NON UCNONb3YHT NPUCTABHLIE UNKM CaMONoAbeMHble GalleHHbie kpaHbl, KO-
TOpbie YCTaHaBMMBAOT B NMMTOBbLIX WAXTAX MNWU NECTHUYHbLIX kneTkax. UHoraa
LNA BEPTUKANbHOro nepemelleHns 6eToOHHOW CMecH, apMaTypbl U Apyrux mare-
pyanoB NPUMEHSIIOT CKUNOBLIE MOABLEMHUKMA N NUETHI.

PacnpegensioT 6eTOHHYI0 CMECb Ha 3Taxe C NOMOLYbI0O MOHOPENbCOB, 3a-
Kpennsembix Hag AOMKPATHLIMK pamamu, MOTOTenexXKamu ¢ ONpoKMAbIBAIOLIN-
MWUCS Ky3OBaMmM, NEHTOMHbIE TPaHCMOpTEPbl C MOBOPOTOM CEKUWWA B FOPW3OH-
TanbHOW NSIOCKOCTU U U3MEHEHNEM BbineTa, HeToHoHacocamu.

Onanybky cHauana 3anonHsiT Ha BbicoTy 60-70 cM ABYMs unu Tpems
cnosimu B TedeHun 3-3,5 y. Mocne npuobpeTeHnn HMKHUM cnoemM pacnanybou-
HOW NPOMHOCTM onanybky NOAHMMAIOT C pac4YeTHON CKOPOCTLIO C yKnaakon pas-
HOMEPHO MO NepumeTpy cnos TonwuHon 20-25 cMm.

MNepepbiBbl MeXQY NoagbeMamMu onanybku He AOMKHLI NpesbilwaTh 8 MUH,
NpU BbIHYXAEHHbIX NnepepbiBax B GeToHwposaHwu onanybka nepesoauTcs Ha
pexum "war Ha mecte” nnu Heo6xoavMo MeANeHHo NOAHATL ee Ao obpa3soBaHus
BMAMMOro 3a3opa Mexgy onanybkoi n 6eToHOM.
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[Oswxenve nogen no 3abeTOHMPOBAHHBIM KOHCTPYKUMAM, a Takxe ycTa-
HOBKY Ha HWX NnecoB u onanybku ponyckaloT He paHee, yeM 6eTOH gocTurHer
npoyHoctn 1,5 Mla. 3To npakTudecku AocTUraeTcs nNpu TemnepaTtype Bo3agyxa
+15°C vyepes 2 cytok, npn +10°C - yepe3 3 cytok, npu+5°C - Yepes 4 cyTok.
[suxeHne GETOHOYKNAAOMHLIX MALUMH, a TaKkke aBToTpaHcnopta no 3abeToHu-
pOBaHHOW KOHCTPYKUMW [ONYCKAET TOMbKO MO AOCTWKEHWN BETOHOM NPOYHOCTY,
nNpeayCcMOTPEHHOW NPOEKTOM NpoussoacTsa paborT.

Hecyuiyto onanybky xene3obeTOHHbIX KOHCTPYKUWA (HWXHMWE WWTbl) pas
pewaeTca CHUMaTb TOMbKO Nocne [OCTUXEHWA BETOHOM NPOYHOCTU, % OT NPo-
€KTHOW: NNUT 1 cBoA0B nponeTtoMm: Ao 3 M - 50; ot 3 go 8m- 70;

6anok 1 NporoHoB nponeTom Ao 8 m - 70;
HeCyLMX KOHCTpyKumia nponeTom Gonee 8 m - 100.

Ecnu daktuyeckas Harpyska Ha KOHCTpykuuu Gonee 70% HOPMaTUBHOM,
Hecyulyto onanybky cHumaroT nocne Toro, kak 6eToH HabepeT npoeKTHylo Npoy-
HOCTb.

[ina coopyxeHuii, BO3BOAUMbIX B CENCMUYECKUX ParnoHax, BENU4nHYy Npoy-
HocTu 6eToHa, Npu KOTOPOM paspelaeTcs CHUMaTb Hecyllylo onanybKky KOHCT-
PyKumiA, CneayeT yka3biBaTb B NpoekTe.

Ypanenuio Hecyulen onanybku AOMKHO nNpeAwecTsoBaTb NNasHoe W pas-
HOMEPHOE OrnyckaHue NnoaaepXuBaloLUX NecoB - packpyxanusawue. [ins 3Toro
ONycKaroT OnopHbie AOMKpaThl, 0CNabnAlT NapHbie KNWHLA UMK BbINyCKaoT ne-
COK 13 ONOPHBIX LUNUHAPOB Noa cToikamu. Onopbl, nogaepxveatowme onanybxy
6anok, NPOroHoB ¥ purenen onyckalT OAHOBPEMEHHO N0 BCeMy NPoneTy.

Cuumatb GokoBble anemeHTbl onanybku, He Hecylye Harpy3ok, MOXHO
nocrie AocTwxeHus 6eToOHOM NPoYHOCTH, obecneynBalow|ert COXPaHHOCTL YInoB,
KPOMOK U noBepxHoCTen. bokoBbie WKTbI YHAAMEHTOB, KOMIOHH, CTeH, Banok u
purenei cHuMmaloT 4yepes 8-72 4. 3T CpokM yCTaHaBMmBalT Ha MECTe B 3aBUCH-
MOCTM OT BUAA LUEMEHTa U TEMNepaTypHO-BAAXHOCTHOrO pexvuma TeepaeHun be-
TOHa.

MNposefeHHble MEPONPUATUA NO yXoay 3a 6E€TOHOM eXeaHEeBHO 3aHOCAT B
XypHan 6eToHHbIX paborT.

5.2. KoHTponb kayecrtsa.

3a npoueccom 6eTOHMPOBaHUA HEOBXOAMMO BECTU CUCTEMATUMECKUIA KOH-
TPONb Ha BCexX onepauyuvsax, Ha4ynHaa OT 3aroToBUTENbHbIX npdueccoa N KOH4asa
pacnanybky KOHCTPYKUWW. '

KOHTDOﬂb ka4yecTBa OETOHHLIX U Xene3obeToOHHbIX paﬁoT 3aKno4yaeTca B
nposepke:
— ka4vecrsa apmaTtypbl U COCTaBNAKLWNUX 6eToH Marepwvanos, a TaKkke YCHOBMV!

WX XpaHEHUR;
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- paboTtbl 6eTOHOCMECUTENbHBLIX YCTAaHOBOK, A03UPYIOWWUX YCTPONCTB U GETOH-
HOFO XO3AUCTBA B LENOM;

— TOTOBHOCTW GfI0KOB WU y4acTKOB COOPYXeHUs k GeToHMpoBaHuio (Mo rotoska
OCHOBaHWA, yCTaHOBKa onany6ku, necos, NOAMOCTEN, apMaTypbl U 3aKnNagHbIx
peranen);

~ KayecTtsa GETOHHOW CMeCW Npy €€ NPUroTOBNEHWUUN, TPAHCMOPTUPOBAHUN U YK-
napke;

— NpaBUMbHOCTM yxoAa 3a GeTOHOM, CPOKOB pacnanybnuBaHus, a Takxe uac-
TUYHOrO U NONHOrO 3arpyXeHNsi KOHCTPYKLUWA;

— KayecCTBa BbINOMHEHHbIX KOHCTPYKUWIA, OCYLWECTBNEHUA MEP MO YCTPaHEeHUH
obHapyxeHHbiX AedekToB.

[Ansa npurotoBneHns 6ETOHHOW CMECH NPUMEHSIOT KAYECTBEHHbIE W YUCTbIE
marepuanbl. KoHTponb kayectsa npoaykuuum Ha GeTOHHOM 3aBoge BKOWaET B
cebn NPUeMOoYHbIN KOHTPONb KayecTsa maTtepuanoB Ans 6eToHa, KOHTpOnb ka-
4YecTBa roTOBON NPOARYKUMK - GeTOHHOK CMecK U 3aTBepaeswero 6eToHa.

WcnbiTawna noctynatowmux Ha 6eToHHbIR 3aBoa unu BCY matepuanos ans
GeToHa NpPOBOASATCSA ANS NPOBEPKU COOTBETCTBUS WX CBOWCTB TpeGoBaHWAM
CTaHAAPTOB U TEXHWUYECKUX YCnoBuUiA. PeaynbTaTbl UCNbITAHWA UCNONL3YIOT Tak-
Xe ANA KOPPeKTUPOBKM COCTaBoB DETOHHOW cmecn Npu obHapyXeHwWn cyuiect-
BEHHbLIX OTKNOHEHWI XapaKTepUCTUK NOCTYNaloWwmx MaTepuanos OT NPUMEHss-
LUKMXCA paHee.

Ha Bcex 6eToHHbIX 3aBoaax 0683aTenbHO KOHTPONUPYETCH KOHCUCTEHLUS
6eTOHHON cMecu 1 h13nKo-mexaHu4eckne csocTaa 6eToHa u npexae BCero ero
NPOMHOCTb.

KoHcucTeHuust 6eToHHO cMmecu onpegensieTca eé ypoboyknaaeiBaeMmo-
CTblo. Ypo6oyknapbisaeMoCTs GETOHHOW CMeCW NO OTEeYECTBEHHbIM HOpPMam
OLIEHVBAIOT NOKa3aTensiMu NOABWKHOCTH U XECTKOCTU C COOTBETCTBYIOLLUM NoA-
pasaenexmeM GETOHHOW CMECW Ha NOABWXKHBIE W XecTkue. B MOHONUTHOM
CTPOUTENLCTBE PEAKO NPUMEHSIOT BETOHHLIE CMECK, He UMEILE OCaAKU KOHY-
ca. CMecu C NOABWMXHOCTBLIO 1-2 CM NPUMEHSIOT TOMbKO NPU UCMONb3OBaHWUN
MOLLHBIX BHYTPEHHWX BUGPATOpPOB B rMAPOTEXHUUECKOM CTpouTenscTee. MoaTo-
My Ha 3aBogax TosapHoro 6etoHa u Tem 6onee Ha BCY npoBepKy KOHCUCTEHLMK
NPOBOAAT TOMLKO C NOMOLLbIO CTAHAAPTHOIO KOHyCa.

KoHTponb kauectsa 6eToHa Ha CTPOUTENLHOW NMowWaake HanpasnAlT B
nepeyio ovepeab Ha obecnevyenve cobnioaeHus npasun NpovssoacTea paboT u,
npy HeoBXOAUMOCTM, Ha NPOBEPKY COOTBETCTBUS NPOEKTHbIM TpefosaHuam xa-
pakTepucTuk 6eToHa, a Takke KayecTBa roToBbix GETOHHLIX U XeneaobeToHHbIX
KOHCTPYKLIWA.

KoHTponb 3a cobnioaeHuem npasun npoussoacTsa paboT B COOTBETCTBUN
¢ aencreyowmmn CHulMamn ocywlecTBNAeTcA NO BCeM TEXHONOrM4eckum one-
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R, =f(Ey) (6.1)

Ans ncnonb3oBaHUA HepaspyLaKLUX METOA0B KOHTPONs AOCMKHA BbiTh

obecneyeHa AOCTAaTOYHO TECHAsA CTAaTUCTUYECKAs CBR3b Pe3ynbTaTos MIMEPEeHWUs

KOCBEHHbIX XapaKTepuCTUK U pe3yrnbTaToB pa3pyLualolwmnx UcnbiTaHi o6pasuos.

B oTeyecTBEHHbLIX CTaHAapTax B KayecTBe KPUTEPUS TECHOTbI CBA3W NPUHATA

BENWYMHA CPeAHEKBAAPaTUYHOIO OTKIMOHEHWS, KOTOpas He AO0IMKHA NpeBbiluarth
12%.

5.3. UcnpaBneHue nedexToB 6eTOHHLIX U Xene3o6eTOHHbIX
KOHCTPYKUMMNA.

[edexTbl 6ETOHHBIX U XKene306eTOHHbIX KOHCTPYKLMA MOFYT BbiTb pe3ynb-
TaToOM HapylwieHus TexHoOnorumM Nnpon3soacTea paboT, NMbBo ycnoswi akcnnyara-
unmn. Hekotopbie AedekTol OTPaXaloTCA Ha ICTETUHECKOM BOCNPUATAKW, Apyrue
YMEHbLUAIOT HECYW|yl0 CNOCOBHOCTb KOHCTPYKLIWA U COOPYXEHUW, @ TPETbU Npu-
BOAAT K CHUXEHMIO UX AONTOBEYHOCTH.

Owubku B nopbope MaTepuanos pns 6eToHa, nogbope coctasa, TEXHONO-
rn NPUrOTOBNEHMUA, YKNAAKK, YNNOTHEHUA U yxoaa 3a OETOHOM Bbi3blBAIOT Xa-
pakTepHble fedeKTbl - KaBePHbl, PaKOBUHbI, TPELMHbI. Pa3pywenne 6eTona npu
3KCNNyaTaumm KOHCTPYKLMA B arpeCCUBHBIX YCNOBUSX, M3-3a BO3QEWCTBUA MOPO-
3a, sbiujenadmsaHun, abpa3vBHOro BO3aenCcTBUA U Np. MoryT notpebosaTts cne-
UmnanbHbIX UCCNEAoBaHMA ANA BbiSBNEHUA NPUYUH BO3HUKHOBEHMS aedexToB
rpaHuL, UX pacnpocTpaHeHns n Bbibopa METOA0B PEMOHTA.

OTkpbiTbie 6ETOHHBIE NOBEPXHOCTU C MENKMMM PAKOBUHAMU, HE UMeloLme
HO3ApeBaToCTH, NOCNe PacYUCTKM U CMaYMBaHWA BOAOW 3aTMPAIOT LEMEHTHLIM
pactBopoM. KpynHble pakosuHbl, ob6pa3oBaBwmrecs B pesynsTate Mroxoro yn-
NOTHEHNA UMK YTEUKU LIEMEHTHOro pacTeopa Yepes wenu onanybku, pacuuwatot
Ha BClo rnybuHy. Becb pbixnbivi 6eToH Bbipy6aioT OTOOWHLIMKM MONOTKAMKU C No-
cnepytouen NPoAYBKOW CXKaTbIM BO34YXOM ¥ NPOMbIBKOA BOAOW.

OcHoBHOW 3afa4ert peMoHTa Takux AedeKToB ABNseTcA obecneverne xo-
pouwlero CLenneHns NOBEPXHOCTU PaCYMLLEHHOrO y4acTka C BHOBb yKnaabiBae-
MbiM 6ETOHOM, NO3TOMY OH fOMKeH obnagartb MUHMManbLHOW ycaakon. 3aaenky
6ETOHOM NPUMEHAIOT ANA AeMEKTHbLIX Y4ACTKOB CPaBHUTENbHO KPYMHbLIX pa3me-
pos. [edexTHbie y4acTku mManoi rnyOGuHbl 3aAenbiBaloT UEMEHTHONeCYaHbIM
pacTtBopoM. PacTBop AnA 3aaenku xenatenbHO WMEeTb TOro Xe COCTaBa, YTo U
pacTeopHas 4acTb pemoHTupyemoro 6eToHa. 3ToT pacreop rorosutcs 3a 1-2 Y
[0 yKNaaku ANns NPOXOXOEHUA HavanbHbIX NPOUECCOB rMApaTaunuu U CHUKEHWUA
nnacrtuyeckon ycapku. Mapka 6etoHa u pactsopa aonxHa 6biTb TOR Xe Mapku
Vnu [gaxe Ha OAHY CTYMeHb Bbillle MapKu peMOHTUPYeMoro 6eToHa.
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KauyecTBeHHbIA peMOHT AedekToB obecneynBaeTcs Npu MCNONbL3IOBAHWUM
COCTaBOB Ha OCHOBE 3NOKCUAHBIX CMON, aKPUNOBbLIX AMYNLCURA.

YcanouHble TpewuHbl B xenesobeToHe B nepuoa 3KCnnyaTauuu MoryT
NpUBECTMN K KOPPO3UN apMaTypbl U NO3TOMY [OSKHbI BbiTh TWATENLHO 3aaenaHbl
CUNKKOHOBLIMY, BUTYMHBLIMKU, PE3UHOBUTYMHBIMW U APYTMMU U30AVPYIOWMMK CO-
cTaBamMu NyTeM MHbLELMPOBAHWA Yepes3 LWTyuepbl, 3afenaHHbie Ha 3NOKCUAHON
MacTuke B 3apaHee BbiCBEpfneHHble Ha rnybuHy 20-25 MM oTBepcTWs BAONL
TPewWuHbI.

6. NPON3BOACTBO BETOHHbLIX PABOT B 3UMHUX YCTIOBUAX.

6.1. Oco6eHHOCTH 6ETOHMPOBAHUA B 3UMHUX YCIIOBUAX.
lMoHsiTUe "3uMHUe ycnosus" npu npoussoacTee 6eToHHLIX paboT oTnuya-
eTcs oT kaneHpapHoro. B ycnoeusx, koraa cpegHecyTouHas TemnepaTypa Ha-
pyXHoro so3gyxa cHuxaetca 4o +5°C, a B Tedyenune cytok Habniofaetcs eé na-
AeHue Huxe Hyns, 6eToHHbie paBoTbl BLINONHAIOT NO cneuuanbHbIM Npasunam,
YCTaHOBINEHHBIM AEeWCTBYIOLLMMU HOPMATUBAMU.

CornacHo coBpeMEHHbIM TeopeTU4YeckuM npeacrasneHnsM obpasoBaHue
M TBEpAeHWE LEMEHTHOro KaMHS NnocnefoBaTenbHo NpPoOXoAWT Yepes craauv
OpMUPOBAHUA KOAryNALIMOHHOW W KPUCTannM3auWoHHOW CTPyKTyp. B cragum
o6pa3oBaHua KOarynAauUMOHHOW (CBA3HOW) CTPYKTYpbl BOAa, 06BONakuBas Menko-
AVCNepcHble 4acTuubl ueMeHTa, obpasyeT BOKPYr HUX COMbBaTHbie 060MOuKM,
KOTOPbIMW HaCTWLbl CLUENNAIOTCA APYT C APYrOM.

Mo mepe rugpaTauumn LeMeHTa Npouecc NEpPEXoAUT B CTaAWI0 KpUcTannu-
3auvn. Mpy 3TOM B LEMEHTHOM TecTe BO3HWKAIOT Menbyalme KpucTannsbl, Ko-
TOpble 3aTeM NPeBpaLyalnTCs B CNIOWHYIO KPUCTaNNUYECKYIo peweTKy, onpeae-
NAA TBEpAEHWE W POCT NPOYHOCTH GaToHa. [INA TBEpAeHWS LUEMEHTHOIO KaMHs
Hanbonee 6GnaronpusatHa Temnepatypa +5...+25°C, npu kotopoh 6eToH Ha 28
CYTKW NPAKTU4ECKN AOCTUraeT cTabunbHOM NPOYHOCTY.

; Mpun Temnepatype 0°C n Huxe B GeToHe npekpawjaloTcs nNpoueccs ruapa-
Tauvﬁ, a npv 3amep3aHnu Boaa ysenuuusaeTcs B o6beme npumepHo Ha 9%. B
pesynbTaTe MUKpockonuyeckux obpasosaHuii nbaa B 6eToHe NOABNAIOTCA BHYT-
peHHWe cunbl OABNEHWA, Hapylalouue Kpuctannuueckue HosoobpasoBaHust,
KOTOpblE B AanbHEAEeM Npu TBEPAEHWM B HOPMANbHbIX YCNOBUAX YXKe He BOC-
ctaHasnuBeaioTcs. Kpome Toro, Boga obpa3yeT BOKPYr KpynHOro 3anofiHutens
o6BONaKMBAIOLLYIO NNEHKY, KOTopas NpyW OTTaMBaHUMKW HapylaeT cuennexue u,
cnegosatenbHO, MOHONWUTHOCTL GeToHa. Mpwu paHHEM 3aMopaxusBaHwWn No Tem
Xe NpuYMHaM pe3Ko CHWXKaeTcs cuennenue 6etoHa ¢ apmartypoi. PaHHee 3amo-
paXuBaHue Taioke yMeHbWaeT NNOTHOCTb GeToHa, YTo MoHMXaeT ero BoAOHe-
NPOHWULIAEMOCTb, a, CNeaoBaTenbHo, U MOPO30CTONKOCTb.
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paxusaHne Takke yMeHbLuaeT NNOTHOCTb GeTOHa, YTO MOHWXAEeT ero BogoHe-
NPOHULAEMOCTb, @, CNeaoBaTenbHo, 1 MOPO3OCTONKOCTD.

B npouecce ottaveaHus 3amepswas csoboaHas Boaa BHOBb npespatya-
eTCH B XWAKOCTb U npouecc TBepaeHnn beToHa BOSOﬁHOBI‘IﬂeTCﬂJOJJ,HaKO BBUAY
Hanu4us yxxe HapyLeHHOW CTPYKTYpPbl KOHEYHAA NPOMHOCTL Takoro 6eToHa Huxe
NPOYHOCTU GETOHA, BbIAEPKAHHOrO B HOpManbHbIX YCIIOBUAX, U TeM B BonbLuen
cTeneHu, Yem paxbile 66N 3aMopoxeH 6eToH.

Ecnn 6eToH kK MOMeHTY 3amep3aHua HaGepeT onpeaeneHHyo NPOYHOCTD,
TO OTpUUATENbHOE BNUAHWE 3aMOPaXKUBAHNA HEBENUKO UMW BOBCE OTCYTCTBYET.
MpouHocTb GeToHa, nocne ACCTWKEHWA KOTOPO# 3aMOpaXuBaHWUE €ro yxe He
BHOCUT HeoOpaTUMbIX HapyLLeHWUA B CTPYKTYpe UEMEHTHOr0 KaMHsi Ha3biBaeTCs
KPUTUHECKOW NPOYHOCTLIO. }

[lenCTBYIOWUM CTaHAAPTOM NPesyCMOTPEHO, YTO NMPOYHOCTb MOHOMMUTHOTO
6etoHa K MOMEHTY 3amep3aHus AomkHa ObiTb He meHee 5 MMa (ana 6eToHa
knacca He Huke B10) M He MeHee 50% npoekTHOW npodHocTW. [ns
BeToHoB knaccos B15, B20 u B25 xputuyeckas npouHocTb 6eToHa B npeapapu-
TENLHO HaNPAXEHHbIX KOHCTPYKUUAX AOMKHA ObiTb He Huke 70% npoekTHOR.
Ecnu xe KOHCTPyKUWM NpeanonaraeTca Harpyxatb B 3UMHWA Nepuofd, TO K MO-
MEHTY 3aMopaxusaHuWs NPOoYHOCTb BeToHa B HUx fonxHa gocturkyts 100% ot
NPOEKTHOWN.

MoatoMy, yunTbiBan BbillleckadaHHoe, nNpu 6ETOHMPOBAHUN KOHCTPYKLUMA B
3MMHUX YCNOBURAX PELLAIOTCA CNeayowne TeEXHONorMyeckue 3agaqu:

- obecnevyeHne Takux PexvMoB BblaepxuBaHuA GeToHa, KOTOpbie NO3BO-
nunu Gbl B CxaTbie CPOKM 3a6eTOHMPOBATL KOHCTPYKLUMIO ¥ Cpasy Xe nepeaartb
Ha Heé NpPoeKTHble Harpyaku,

- obecneyeHune Takux pPexuMoB BblaepXusaHus GeToHa, nNpu KOTOPLIX OH
Habpan 6bl 40 3aMOPaXMBaHUSA KPUTUHECKYHO NPOYHOCTB. Y

CyWecTByIOWME METOABI 3UMHErO GETOHMPOBAHUA NOAPA3AENAIOT Ha ABe
OCHOBHbIe rpynnbl;, ¢ 6e3oborpesHbIM BbigepxuBaHneM 6eTtoHa B onanybke v ¢
NCKYCCTBEHHbBIM €ro nporpesoM. MeTtoapl 6eTOHMPOBAHWUA C NCKYCCTBEHHBLIM NPO-
rpesoM NO3BONRAIOT He TONbKO HENPEPLIBHO BECTU PaboTbl B 3UMHUX YCNOBMSIX,
HO W UHTEHCcUULUMpoBaTh Npouecc Habopa NPOYHOCTU BETOHOM, COKPaTUTL CPO-
KV CTPOMTENbLCTBA U YBENUYUTL TeMn obopaunsaeMoctn onanybku.

K MeTogam 3umHero 6eTtoHupoBaHusi ¢ 6e3060rpeBHbIM BbiAEPXUBAHNEM
HeToHa OTHOCAT MeToA "TepMoca” U ero pa3HoBUAHOCTU C NPUMEHEHUEM NPOTU-
BOMOpPO3HbIX A06aBOK ¥ C NpeABapuUTENbHLIM pa3orpeBom 6eToHHOR cMecu.

K meTtonam 6eToHMPOBaHWA C UCKYCCTBEHHLIM NporpesomM GeTOHa KOHCT-
PYKUWV OTHOCAT anekTpoTepMuyeckyio ob6paboTky (3neKTponporpes CKBO3HOW u
nepvudgepurHbin, NHAYKUMOHHLIA 3nekTponporpes, rpeouwme onanybku), nporpes
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6eToHa NapoM, ropsRYMM BO3AYXOM U B Tennsikax, oborpes uHpakpacHbIMu ny-
Yamu, (tabn. 6.1).
Tabnuua(6.1)
PexomeHayeMbie MeTOAbl 3MMHEro 6eTOHMPOBaHKUA.

(Hamenoaanue KOHCT- Moayne o
noeepx- PekomeHayembliii cnocob
pyKuuu
HOCTH
MaccusHbie 6eToHHble |40 3 Cnoco6 Tepmoca. Cnoco6 Tepmoca ¢ npuMeHeHu-
n wenesobeToHHble em yckoputenei TBepaeHus GetoHa npu Temne-
i DyHAAMEHTbI paType HapyXHoro Bo3ayxa He Huxe -20°C. beToH
. C NPOTMBOMOPO3HbiMu ao6aBkamu npn 6onee HU3-
KX Temneparypax. )
dyHaameHTbl NOA KOH-|3-6 Cnoco6 Tepmoca. Cnocob Tepmoca ¢ npuMeHeHn-
CTPYKUUN  3faHWA U em yckopuTenew TeepaeHuA. beTox ¢ npoTusomo-
obopyaoBaHus,  mac- po3nbiMu pobaskamu. MpeaBapuTenbHbIA 3nek-
CHBHbIE CTEHbI U T.N. TpopasorpeB 6eToHHoW cmecu. [MepudepuiHbii
anekTponporpes.
KonoHHbl, 6anku, npo-|6-10 beroH ¢ npoTusoMopo3HbiMu pobaskamu. Mpea-
rOHbl, 3NEMEHTbI paM- BapuTeNbHbi anekTpopasorpes 6eTOHHOW cMecy.
| HbiIX KOHCTPYKUUH, 3nexTpoaHbii nporpes, 3nekTpooborpes C npu-
cBalHble  pOCTBEpKM, MeHeHueM rperowgei onanybkun. WMHAYKUMOHHLIA
CTEeHbl, NepeKpLiTUR 1 anexTponporpes.
T.0.
Monbl,  neperopoakm,|10-20 OnexTpoaHbI NpOrpeB, KOHTaKTHbIW oborpes ¢
nNUTLI nepekpLITHiA, nomouiblo rpeiouien onanybkn 6eToHa ¢ npoTueo-
TOHKOGTEHHbIE  KOHCT- MOpO3HbIMKU go6aBkamu (ans nonos), uHdpakpac-
PyKUMM KapKacos. Hble nanyyaTenmu.
CTbiky, NOANUBKY. 20-100 |[3nekTpoaHbIA Nporpes, WHAYKLUMOHHLIA Nporpes,
npumeHeHue 406aBOK, He Bbi3biBAIOLUX KOPPO3UIO
cranu.

6.2. NoaroroBka K Npou3BoACTBY GeTOHHbIX paboT B 3MMHUX

yCNnoBMAX.

B 3UMHUX yCNOBUSIX FPYHT OCHOBaHWS nNepen yknaakoi GeTOHHON cMecu
cneunanbHo NOArOTaBNMBAIOT, NPEAOTBPALLAA ero OT NPOMEeP3aHUs,[ M O roToe-
HOCTX OCHOBaHWAl COCTaBNAIOT aKT NPUEMKK.

Ha obvekTte yTennsioT 6eTOHOCMEcUTENbHbIE YCTaHOBKW, ranepen TpaHc-
noprepos u Tpy6onposoaos, 3aBO3AT NPOTUBOMOPO3Hble AoGaBkW, npoknagbl-
BalOT AOMNOMHUTENbHbIE 3NEKTPOCETU U HAaNaXuBaloT TpaHCOPMaTOPHOE X03KA-
cTBO. MecrTa BbIrpy3kn U yknanku 6€TOHHON CMEeCcH 3alvLialoT OT BeTpa u cHera
6pe3eHTOBbIM UNK PaHEPHBIM LNTOM.

MNepen yknaakow 6ETOHHON CMeCK NPOBEPSIOT CoCcTosHWe onanybku u ap-
maTypbl, CYATaIOT Haneab U cHer. ApmaTtypy avameTtpom 6onee 25 mm npepgpa-
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6bina He HWxe pacyeTHOW, HeobxoauMol ONS NPUHATOTO peXxuMa BbinepXusa-
Hus 6eToHa.

Ona obecneyeHun 3apaHHOW TemnepaTypbl GeTOHHOW cMecu ee cocras-
nAWMe B MOMEHT 3arpy3kn B GeToHocmecuTenb Takke AOMKHbI UMETb COOT-
BETCTBYIOWYI0 TemMnepaTypy, KOTopasi, kak W Temnepartypa rotoBon 6eToH HoW
CMecu Npu Bbixofe U3 GeTOHOCMEeCUTENs, PacCYUTLIBAETCA C y4eTOM Tennono-
Tepb NpWU 3arpyske u nepemewmnBanuy. B npakTuke cTponTenbCcTBa NPUMEHSIOT
nogorpeTyio Ao 40-90°C soAy, OTTasHHbIE N NOAOIPETLIE A0 TemnepaTypsl 20-
60°C 3anonHuTenu. LiemeHT 1 ToHkOMONoTbie no6aBku BBOAAT 6e3 noaorpesa.

Mpu npurotoenexun GeTOHHON cMecn cobnaaloT crieaytoulyo Nocneqo-
BaTeNbHOCTb 3arpy3ku martepuanos B 6eToHoCMecUTernb. OAHOBPEMEHHO C Ha-
4YanoM noaAayn BoAbI 3arpyXatloT KpynHbi 3anonHUTENb, NOCNe 3anvBKK NOSOBU-
Hbl TpebyeMoro konuyecTsa BOALI W NEPEMELUUBAHUA B TEYEHUE HEKOTOPOro
BPEMEHN - NECOK, UEMEHT U OCTaBWyloCcA BoAy. MpoaoMKUTENBHOCTL Nepeme-
WwuBaHuA GeTOoHHOM cMecu ans nonyveHuns Gonbleid OQHOPOAHOCTN B 3UMHee
BpEMA yBENUYUBAIOT, Kak Npaswsio, B 1,5 pasa no CpaBHEHMIO C NETHUMKU YCno-
BUSIMW.

L. MuHumanbHo HeobxoauMmas Temnepatypa GE€TOHHOW CMecu nocne eé yk-
napku 8 onanybky 3aBucuT OT cnocoba BbigepXMBAHUA U NPUHUMAETCA PaBHON:
npu BbigepxusaHun 6eToHa no metogy "tepmoca” 25°C, ans 6eToHOB C NPoTU-
BOMOPO3HbIMK AoDaBkamu - He MeHee 5°C, Npu UCNONb30BaHWU 3NeKTponporpe-
Ba - He MeHee 5°C,/(

C npyroi CTOpoHbl cneayeT NOMHWUTL, YTO MPU BLICOKOW Temnepartype be-
TOHHOW CMecu CHMXaeTcs eé noaBuXHOCTL. [Mo3ToMy npu Bbixoae GETOHHOI
cMecu u3 6eToHocMecuTens e€ TemnepaTtypa He [OMKHa NpeBbiliaTh cneayto-
LMX MAKCUMANbHO AONYCTUMbIX BEMUYNH:

nopTnanguemeHT M300 u wnakonoptnasaueMeHT M300,400...................... 45 C°
noptnaHauemeHT M400 1 nyyuonaxosbi noptnadaueMenT m300............... 40 C°
nopTnaHaueMeHT M500 1 MyyyonaHoBsbI nopTnaHaueMeHT m400............... 35 C°
FIIMHOBEMUCTBIN UBMEHT .......cvoeeeeeeeoeeeeeee e enes e eesaraess e 25 C°

6.4. TpaHcnopTupoBaHue 6eTOHHOW CMECH B 3IMMHUX YCNIOBUSAIX.
MpuHsaTEIA cnoco® TpaHcrnopTupoBanus GeToHHOW cMecu C 3asoAa Ao
o6bekTa CTpouTeNnbcTBa AONXeH obecneunTb ee QOCTaBKy K MECTy yknaaku B
MUHUManNbHLIE CPOKK, A0 Hayana CxBaTbiBAHUA NPU COXpPaHEeHWHU TexHonorn4e-
ckux napameTpoB cmecu. B cpeaHem npu Temnepartype 6eToHHOW cmecu B

+20...300C Ha nopTnaHguemeHTe AofyckaeMoe BPeMs TPaHCMOPTUPOBaHUS He
[OMKHO nNpesbiwartb 45 MuH., npu Temnepatype GeTtoHa B +10...200C u
+5...100C - cooTeeTcTBEHHO 90 M 100 MUH.
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HWe Tenna oTpaboTaHHbIX ra3oB C BbIrPy3KOW B yTenneHHble ByHkepa, KOHTenHe-
pbl, 6agby u T.N.

BeToHoHacock! ycTaHaBNMBaloT B TENMbIX NOMELLEHUAX, NPU MOPO3ax Ao -
100C 3BeHbA 6eTOHOBOAOB YTENNAT, NpW Gonee HWU3KMX TemnepaTypax wux yK-
nanbiBaloT B yTenneHHble kopoba.

Bo Bcex cny4asx B 3MMHWX YCNOBUSX TPaHCNOpPTUpOBaTb W noaasaTh be-
TOHHYIO CMeCb CrieayeT C HauMeHbLUMM YUCIIOM Neperpy3ok, YTobbl CHU3NTL ee
TennonoTepu.

Tpebyemyto Temnepatypy OeTOHHOM CMecu Ha Bbixoge u3 HeToHocMecu-
TeNnA, UNu TemnepaTtypy NpeaBapvMTENbHOrO ee 3NEeKTpopasorpeBa onpeaensioT
no cpopmyne:

- (’b’n —“lyp ‘ZNT’*) 6.1)

t - k]
M 1- Z Aty
rpe: tg 4. — Ha4anbHan Temnepartypa 6etoHa nocne yknaaku 8 onanybky (onpe-

AENAETCH B 3aBUCUMOCTM OT cnocoba sbiaepxusanus 6etowa), 0C;

ty p. — TEMNepaTypa HapyxHoro Boaayxa, 0C;

LAtyp. — CyMMapHoe CHWKeHue Temnepatypbl GETOHHOW CMecu npu Bcex
onepauwusx (0T npuemku U3 6eToOHOCMECUTENN A0 YKNAaKN U YKPLITUS B KOH-
ctpykuum), 0C;

Atyp, — OTHOCUTENBHOE CHWKEHWE TemnepaTypbl GETOHHOW CMecH Ha Kax-
[OW onepauuvu (Npyu TpaHCNOPTUPOBaHUMW, Neperpyske, pasrpyske, yknagke v
T.A.) NPy pa3HuUe TemnepaTyp HapyXHOro Bo3ayxa n 6eToHHOW cMecK oanH

rpagyc.
CHuxeHue TemnepaTypbl GETOHHOW CMeCH NpU rOpU3OHTANbHOM TPaHC-
nopTUPOBaHWUM, paccuuTbIBaemoe no opmyne:
Aty =AY # AT * T, 6.2)
rape: At’Tp‘T‘ — U3MeHeHue TeMnepaTtypbl 6ETOHHOW cMecw (rpag/rpaa. MyH) Npu
TPaHCNOPTUPOBaHWM B TedeHun 1 MUH. B ycrnosusx nepenaaa Temneparyp
BEeTOHHO CMecH 1 okpyxatoLuero Boaayxa B 10C (tabnuua 6.2).
At - nepenapg TemnepaTyp HapyXHOro Bo3gyxa U NepeBo3uMON DETOHHOW
cMecu, rpag,;
T - BPEMSA TPaHCNOPTUPOBaHUA BETOHHOM CMecH, MUH.
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Mpu nopave 6eTOHHOW CMeCH C MecTa pasrpysku B onanybky KpaHOM CHU-
XeHune TemnepaTypbl GETOHHOU CMecy onpeaenseTcs No popmyne:
At =0,0022% H, (6.5)
rae: H — BbicoTa nogbema Kpioka kpaHa npu nogave 6eTOHHON cmecu, M.
6.5. BesoGorpeBHble MeTOAbI 6eTOHMPOBaHUS.

6.5.1. Memod mepmoca.

BeToHHyl0 CMecb C TemnepaTypoit 25-45°C yknaabiBaiT 8 YTENneHHylo
onanybky, nocne 4ero 3awMLaloT OTKPbITbIE NOBEPXHOCTM BeToHa OT oxnaxae-
HUA. 3a cyeT Tenna, BHECEHHOro B GETOHHYIO CMeCb NpW ero NPUroToBNEHMU K
Tenna, BblAENSEMOro B Npouecce ruaparaunuu UemeHTa (ABfIeHUMe 3K30TepMnm),
6eToH HabupaeT 3afaHHYl0 NPOYHOCTL A0 MOMEHTA, KOrAa Temriepartypa B Ka-
koW-nnbo HacTn 3abeTOHUMPOBAHHOW KOHCTPYKLMW CHU3UTCA OT HavyanbHOK Tem-
nepaTypbl nocne yknagku A0 KOHEYHOR, KOrga npekpailaroTcsi NpouUeccs! TBep-
AeHus 6eTona.

Yem MaccuBHee KOHCTPYKUWSA U, CieQoBaTENIbHO, YEM MEHbLIE OTHOCH -
TeNbHan Nnowagb eé oxnaxAaeMbix NOBEPXHOCTEW, TeM MmeaneHHee Gyaer
NPOUCXOAUTL OCTLIBAHME KOHCTPYKUWKM 1 Tem Gonee addekTuBeH MeTon Tepmo-
ca.

/ CreneHb MaccvBHOCTM GETOHHOW UMM XENe30GETORHOM KOHCTPYKLIMMA Xa-
pakTepusyeTca moaynem noeepxHocTM (Mp ), KOTOpbIM NpeAcTaBnseT co 6o ot-
HOWEHMe CyMMapHOi NOBEPXHOCTU KOHCTPYKUMK (ZF ) k eé o6bemy (V):

F
M, = Z,./_ (6.5a)

Ana nuHeRHbIX KOHCTPYKUMA (KONOHH, 6anok u T.n.) MoAynb NOBEPXHOCTH
onpeaenaeTCa OTHOWEHWEM NepUMETPA K NNoLLaAu NONEPEYHOro CE4EHUs.

MeToa Tepmoca acdpexTMBeH ANA KOHCTPYKUWA C MOZyfNeM NOBEpXHOCTV
Do 6 npu yknaake cMecen Ha NopTrnaHauemMeHTax u ¢ MoaynemM nosepxHoCTH A0
10 - Ha rMMHO3EMUCTOM K BLICTPO TBepAeloweM nopTnaHauemenTe. | 3dgexTus-
HOCTb NPUMEHEHMS METOAa TEPMOCa 3aBMCUT Taloke OT BESUYUHLI 3K30TepMUM,
T.€. yAenbHOro TennosbigeneHun uemenTa (6....17 kxr).

Mpwu npoekTupoBaHun 6eTOHHBbIX PaboT C BbiaepxuBaHMeM 6eToHa No Me-
TOAly TEPMOCA BLINONHAIOT TENNOTEXHUIECKNIA paceT. CUuTaloT, YTo CymmapHoe
Konu4yectBo Terna B H6eroHe AOMXHO ObiTb PaBHO TENNONOTEPSAM KOHCTPYKLWU
npu eé octbisaHuu Ao 0°C B TedeHWe HeKOTOporo Bpemenu (t). 3a paccmarpu-
BaeMbIt NPOMEXYTOK BpemeHu 6eTOH AOMKEH UMETb NONOXUTENbHYIO TeMnepa-
Typy v HabpaTb NPOeKTHYI0 NPOYHOCTL. 3TOMY YCNOBHO COOTBETCTBYET popmyna
Tennosoro 6anaHca, npeanoxexHas b.I".CkpamTaesbim:

3,6xtM, l'(’lsc-P "tﬁ.n)*K =Cy*py "‘(’5,/1 _’E,K)+ L*3, (6.6)

164









-*1)-0- 10 -10 -
- # B
0!$ %% 1 0%
-10--
$ -0 > WZ W2
I %@! '#f 2:33 S>G6
0+ X(- +Y4 SG33 3>78
Y
10-, +! X 0&; S633 3>H9
"HY
10-, +IB 633 3>28
XU, %" #HY
A1 4! 2933 2>38
- HG33 9G
-~ 10-.-% Bl
%
, ! HO9BH33 3>3:7B3>36
510! 933BH33 3>SHB3>28
s- 10- 633 3>SH
293 3>2:
1 - HH 3>3::
&+10 $ 633 3>SH
' $0!! ; S333 3>27
T $0!'! 0&@!™
fB *= <9 <2¥< @9;B/l< >2B2 ;D / oP jgmH *=
<gB9i9H/ ;92
o " 1o 0-*- 0!(-1 % $! ,-$-*
X0%-% +0- -%Y !0&I O!(-I b5+ 0 B
0-10-> .&%.NO& # X Y> 0!$!'%l 0% '-%
$! %Y -l & -2 -l TF& 0 KT # OF 0&l
-+10! +! 1& '"-%$ “ X0 6SY 0-% ,-$-*- 0!(-;
1% 0 ,-$- # 0 * # 0~ 0 &- !
- % X0 6SY 0+&! % O0!$! ? & -&+
%" ) !
[ $0@ -! + - !'$ 10 - %% % -+ A
¥ 0 '> - - 1 0+&! & O# + 0! & +!

0&">)+&@ -! 0-)$-A! 0A!0 > -0-

-&+& -1 0-01(! % K 10

“$1010-% '(1&+ &

-a

i

~+ "6 H

48!.-% !'B 7

Lo
&  %B \
>

5@wW *“
3>G:
3>G:

3>G:
3>G:

3>G:
3>:G

3>H6
2>92
2>92
2>93
S>26
S>:H
2>S

X 10;

S6H



Tabnwua 6.8.
KoadduumeHT yBenuueHun npoyHoctu 6eToHa c
Aobaskamu npu Temnepartype +10...200C.

Bospacr KoacbpuumnenT yeenuueHna npoyHocTu 6eToHa Ha: ]
GeToHa, nopTnaHaueMenTe WNakonopTnaHaLemMeHTe
N |

T | CaCh | warso, | catiogs | S2C% | Naso catOy; | S0
2 1,65 11,40 1,20 200 [1,55 1,40 2,10
3 1,50 |1,30 1,15 1,70 (145 1,30 1,75
5 130 |1,20 1,10 1,40 (130 1,20 1,45
7 1,20 (1,10 1,05 126 1,20 1,10 1,30
28 . 1,10 [1,05 1,00 1,16 {110 1,05 1,20

Mpumeyanue: npueederHbie 8 mabnuye Ko3agguyueHms 00NXHLI Bbimb
yeenudexs! Ha 10% npu memnepamype om 0 do +50C u Ha 5% npu memnepa-
mype om +5 do +100C.

a) 8)
40 30 20

feeem  TEiers
i

va
VA WA W o
Z

&8
b - <
A ' >
%-1 ] —] G
0 ! 3= 4
12357 14 2:Ton 12357 14 28Ten
») r.
40 30 20 40--30___2q,
- 1 =107
A VAV Ly 17 4 (=
] < 5 Vs W, 4
z L] Va <
74 E "
V Y. 7 A
% 3 % -3
L
12357 14 28Ton 12357 14 28Ton

Puc.6.1. HapacTtanue npounocTu GetoHa npu Temnepatypax ot -30Cg0 +400C:

a — 6eton B15 Ha noptnanauemenTe M300; 6 — GeTtoH B25 Ha nopTnaHaue-
MeHTe M500; B — 6eToH B15...30 Ha wnakonopTnaHguemente M400; r — ner-
kuin 6eToH B15 Ha nopTnaHauemexte M400.

Xumunyeckue aobaskin ABNAIOTCA HE TONbKO yckopuTenamu TeepaeHun Ge-
TOHA, HO U CHUXAIOT TeMnepaTypy 3amep3aHWs BOAbI, YBENUYMBAA TEM CaMbiM
NpoAONXUTENBbHOCTL TBepaeHun 6eToHa. Npu BeepeHunii nobasok - yckoputenen
TBEPAEHWA COBMECTHO C METOAOM Tepmoca no Tabnuue 6.3 onpeaenseTca ko-
3 PUUMEHT yBenuueHUa NpodHocTh BetoHa. CneflyeT OAHAKO yYUTbIBATb, YTO
yBenunyeHmne konuyecrsa AobaBkn CONAHOK KUCNOTb! U ee COonew Bbi3biBaeT Kop-
po3uio apmaTypbl, a 6onbwoe konudectso notawa (K2CO3) peako cHuxaer
yaoBoyknagsisaemMocTe  GeToHHOW cmecu. [Moatomy ! konudectso ao6asok-
yckoputenen TeepaeHua 6eToHa He aonxHo npesbiwars: NaCl u CaClp 8 6eto-
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~ BO3JyXOHaAyBHble KOHCTPYKUMW C 3aMKHYTbIMK 3rieMeHTaMu, B KOTOpble Ha-
rHeTaeTcs BO3AyX. dnemMeHTbl 06pa3yloT HecyLmui kapkac, NoaAepX1BatoWmniA
060nouKy NOKPbLITUA;

- KOMBMHWPOBaHHbIE NHEBMAaTU4ECKME KOHCTPYKLMW, coueTalowue BO3ayXOHa-
MOSHEHHbIE 3NEMEHTbI C Kapkacamu, U3roToBMEHHbIMUA U3 NPOYHbLIX MaTepua-
nos (aepesa, metanna).

6.5.4. NNpedsapumenbHsbil anekmpopa3zozpes 6emoHHbIX cMecel.

CywHocTs 6eToHupoBaHus C npeasapuTENbHbLIM 3nekTpopasorpesomM Oe-
TOHHOW CMecu (ropsuuit TepMoc) 3aknodaeTtca B GbicTpom (5-10 MyH) nogbeme
eé TtemnepaTtypbl 4o 40-90°C nepea yknagkon nyTeM NpONyCKaHWs anekTpuue-
CKOro Toka HanpsxeHuem 220-380 B., yknagke eé€ B ropsyem COCTOSIHUM B yTen-
neHHyto onany6ky # B nocneaytowmm TeepaeHuem 6etoHa ao npuobpeTteHus Ge-
TOHOM TpeByemoil NPOYHOCTKN B NPOLECCE Ero MeANEHHOro OCTbIBAHUSA.

MNpumeHenne npeasapuTensbHOro anekrtpopasorpeBa GeTOHHbIX cmecen,
KaK npaBuvno, NO3BONSET WUCKMIOYUTL MOAOTPEB 3anonHuTenen U OorpaHUHUTLCA
TONbKO UX OTTauBaHMEM; YBEUYUTL AONYCKaeMyto NPOAONKUTENBHOCTL TPaHC-
noprtuposaHus 6eTOHHOW cmecu Ha Mopo3se; obecneunTb nNpuobpereHue Geto-
HOM BbICOKOrO MPOLEHTA OTHOCUTENBHOW NPOYHOCTU B CPABHUTENbHO KOPOTKWE
cpoku 6ea nporpesa ero B KOHCTpyKuuu. MpumereHue “ropsdero Tepmoca” no-
3BONAET TaKKe YNpoCTUTb paboTbl M CHU3UTL UX CTOMMOCTb, @ Takxe. EnocobeT-
ByeT noBbilleHue kavectsa betoHa. MMpwu ynnotHewnn snbpatopamu GeToHHON
cMecu, noporpeto nepen yknagkon go 70-90.°C (1abn.6.10) oaHOBpEeMEHHO
NPONCXOAUT ee OCTbiBaHWe U CXKaTue; BOAAHbLIe Napbl U BO3AyX, HAXOAALWMECA B
6eToHe, ymeHbWwaeTcA B 06beme, YTO CNOCOGCTBYET NOBLILLEHWIO NNOTHOCTUA U
MOPO30CTOMKOCTH BETOHA.

bBeToHHYl0 cMeCb NOABMXHOCTBIO 6-8 cM Ha 6eTOHHOM 3aBoge noforpesa-
10T Ao +10.°C, 4TO rapaHTupyeT e€ OT Ype3MEpHOro OXMAXAEHUS U 3aMep3aHns
NPy TPaHCNOPTUPOBAHUMK.

Ha obvekte B6nunan mecra GetoHuposaHus o6opyayroT NOCT npeaBapu-
TEeNbHOro aneKTpopasorpesa cMecu (puc.6.2).

Tabnuua 6.10
Temnepartypa pa3orpeBa 6eTOHHbIX CMeCcen

MakcumanbHasa Temnepartypa Ans (Oc)
Bua uemenTa KOHCTPYKUMK C MOAYNEM NOBEPXHOCTH
Ao 10 Cebiwe 10
LLinakonopTnaHauemeHT W nyuuonaxo- | 90 80
Bbi NOPTNAHAUEMEHT
MopTnaHgueMeHT 80 70
BbicTpoTeepaeowmii nopTnaHauemMeHT 75 70
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rae: Cp.c. — YAENbHasn TENNOEMKOCTb 6ETOHHOK CMECH, NPUHUMaEMas PaBHOM
1,05kMw/kr OC;
P6.c. — CPEAHNAS NNOTHOCTL GETOHHOM cMecH, KI/M3 ;
V6.c. — obbem GeToHHol cmecu B ByHkepe (6aabe) unu Kyaoea aBTocamo-

ceana, M3,
1,2 — K03IPULMEHT, YUNTLIBAIOLMI TENNOMOTEPU CMECH B MPOLIECCE Pa3o-
rpesa;
p — CKOPOCTb pa3orpesa, rpag/M, BLIMUCNAETCS No (opMyne:
te 1,
— _, 6.1
P= ey (6.10)

rae: ty — KoHeuHan TemnepaTypa pasorpesa cMecy, rpag;
ty, — HaYanbHas TeMnepaTypa CMecu nepep pasorpesom, rpaa,;

T - NPOAOIKMTENbHOCTL pasorpesa (5 — 15 MuH).
OnekTpn4eckan MOLWHOCTb NPY pa3orpeBe CMECcU paBHa:

- Vz * V 5C.
10% p, 1y * b’ '
MouyHoCTb TpaHcdopMaTopa Ars 3NeKTPopa3orpeBa CMECU BbiMUCNAETCS
no cgopmyne:

6.11)

3

- P 3
i n*cosp* Ky, '
rae: V — HanpskeHue Ha anekTtpoaax, B;
1N - KO3 PUUUEHT NONE3HOro AEUCTBUS,
PMUH — MUHWUMAnbHOE yaenbHOe aNeKTpu4eckoe COnpoTUBNEHUE CMECU B
npoyecce pasorpesa, OM*cwM;
Ky.n — K03dduLMEHT KpaTKOBPEMEHHOW neperpysku TpaHccopmaTopa,
paeHbint 1,3;
b - paccTtosHue mexay anekrpogamu B GyHkepe (bagbe).
Mo senu4uHe Pp — nonbupaeTcs TpaHcdopMaTtop Ans anekTpopasorpesa
6eToHHON CMecH.
Mpy nogaye GEeTOHHOW CMeCH U3 TPAHCMOPTHbLIX CPEACTB HENOCPEACTBEH-
HO B onanybKy aneKkTpopasorpes ee BeAyT HenocpeAaCTBEHHO B aBTOCamMOCBa-
nax. [Ans atoro Ha obvekTe 060pyAyIOT NOCT pa3orpesa — Ha OrpaxaeHHoW ropu-
30HTaNbHOW Nnowjagke ANs Bbie3ga aBToOCaMocBana Co CMECbio pa3melyaoT
Tenbgep, 6nok onyckaembix B Ky30B 3N1EKTPOAOB W 3NEKTPOLYMT. ABTOCAMOCBan
CO CMEChIO 3ae3xkaeT Ha nnowlaaky U Ky3oe ero 3asemnsior. C nomowbio Tenb-
¢depa B Ky30B CO CMECbIO ONyCKaloT GNok 3NeKTPOAOB U HA HUX MOAAIT Hanps-
XeHue n HarpesalT Ao Tpebyemoit TemnepaTypbl. JnekTtpopasorpes BeToHHOM
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Puc.6.6. Cxema pacnonoxeHus CTepXHeBbIX 3NEeKTPOAOB.

CrepxHeBble aNeKTPOALI NPUMEHRAIOT NPU NPOrPEBEe KOHCTPYKLIUA 3HAYU-
TENLHOW TOMWMHBI, CIIOXHON KOHUrypaumu, a TakkKe 3HAYUTENbHOW CTeneHu
apMupoBaHust.

Ons yBenuueHus pPaBHOMEPHOCTW TEMMNepaTypHOro MOns OTAEnbHbIE
CTEPXHWU 0GLEAVHAIOT B NNOCKME 3NEKTPOAMbIE rpynnbl. YAenbHas anekTpude-

CKas MOLLHOCTD, KBT/M3, cocTasuT:
po 3,14+ 17 %107

B p*b*h*(c*ln(%*c%”*%),

rae: ¢ — K03 uumeHT, pasHbii 1,5 Npu TpexdaszHoOM Toke U C=2 npu oaHodas-
HOM;
h — paccroskve mexay anekrpogamu B rpynne;
b — paccTosHue mexay rpynnamu 3neKTpoaos.

Mnasaiowue anexTpoabi UIroTOBNAKT U3 CTanu AnaMeTpom 6-12 MM, BTa-
NAYBAOT B NOBEPXHOCTb YNOXEHHOro 6eToHa Ha rnybuHy 3-4 cMm.

'CTpyHHbIE 3NEKTPOAbI NPUMEHRAIOT ANIA NPOrpeBa KOMoHH, 6anok, npo ro-
HOB ¥ T.n. VIx M3roTaennealoT U3 Kpyrnow cranu anameTpom 6-12 MM, ycraHas-
nusaloT flepeq GeTOHNPOBaHWEM NapannenbHO OCK KOHCTPYKLWK 3BEHBAMU 4nM-
Hou 2,5-3,5 M. BbinyuieHHbie 3arHyTbie KOHLibl CTPYH CnyXaTt ANA NOAKIMIOYEHUS K
ceTu nporpesa.

O6opyaoBaHue ANA 3reKTponporpesa COCTOMT M3 TPEexda3HOro TpaHc
copmaTopa (oaHoa3HbIe: COEAMHAIOT B Tpexda3sHbie rpynnbt), pacnpenenu-
TENBLHOTO YCTPOMCTBA C FNAaBHbLIM W FPYNMOBLIMA LMTaMun y cogutos. MouyHocTs,
Tpexga3Horo TpaHcgopmaTopa 50-60 kBT (HanpsxeHue Ha BTOPUYHON 0BMOTKe
106,5; 87,5; 61,5; 51 B) obecneunsaeT npu moayne nosepxHoctu Mp =10 cyTou-

(6.15)

Hbilt noTok 6eToHa 11-12,5 M3,

CeueHue nposogos v kabenen (puc.6.7) nopbupatoT M3 pacyeta noaso-
[UMMOA MOWHOCTY (Harpy3ku). MNporpes HauvHaoT npu Temneparype 6eToHa He
Bbiwe 5-10°C Tokom Hanpsxenuem 50-60 B, yBenuunsas ero cTyneHaAMu no me-
pe TBepaenus 6etoHa ao 106 B.
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pOB (HANPAXEHWA, CUNbI TOKA, TUNA U CXeMbl Pa3MELLEHUsI 3NEKTPOAOB), KOTO-
pble obecneunBaeT BblgeneHWe Tenna COOTBETCTBEHHO BenuunHe Tpebyemo
MOLLIHOCTH.

a) 5) 8)
t t t

301$0%Rog FOXR
TR, (LT -
lolw ) 7| ul% (%) | T |7 )
L J ¥ ) K
A A
Puc. 6.8. TemnepatypHblie pexumbl anektponporpesa 6eToHa:
a - 6e3 yueTa HapacTtaHua NpovHOCTM 6eToHa NpU ero oCTLIBAHUK;

6 - Cc y4eTOM HapacTaHuA NPOYHOCTU 6eTOHA NPW OCTbIBAHWK;,
B - NPU MMNYNbLCHOW NOAa4e HANPAXKEHUA.

Tpebyemasn yaenoHas MowHocTb P Heobxoaumas no TennorexHude-
CKOMY pacyeTy ANA HarpesaHus 1m3 GeToHa Ao 3anaHHOMR TeMneparypb! ¥ MOLL-
HOCTb Py Ans usotepmuyeckoro nporpesa Moxet bbiTh NpuHsTa nNo Tabnuuam
6.11 1 6.12, a Taoke noacuUTaHa no cneaylowmuM hopmMmynam:
Csc.'Ps'P+Co‘po‘5'M P

* 4

P,=P+P,+P,-P, =

860 860 2 (6.16)
KoMty 4tsn = @un) g pmype
860+2 ” ’
P.=1.16%107 « K* M *(t, -1, ), (6.17)

rae: P4, P2, P3, - COOTBETCTBEHHO MOLYHOCTU ANA HarpesaHua 6eToxa, onany6-
KW, BOCNONHEHWA TENNOMNOTEPL B OKPYXAIOLLYIO Cpeay;
P4=0,8 KkBT/M3 - cpeaHee 3HaueHMe MOLUHOCTH, 3KBMBANEHTHOE
3K30TEPMUYECKOMY Tenny;
Co - yaenbHasa TennoemkocTs matepuana onanybku, kx/kr*°C;
P. - ckopocTb nogbeMa Temnepartypel 6eTona, rpap/y;
Yo, - NNOTHOCTL MaTepuana onany6Gkw, kr/m3 ;
S - TONWWHA CTeHoK onanyoku, M;
K - koachcpuymeHT Tennonepeaaqu onany6xke, BT/M2*4.°C;
ty - Temnepatypa nsorepmuueckoro nporpesa 6etoHa, °C.
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ty.g. - TeMNepartypa HapyxHoro so3gyxa, °C.

YaenbHbIA pacxop 3neKTpo3Heprun ana nporpesa 6eToHa onpefenseTcs
no copmyne:
W:Pn*r,,+puvru;r,,=’v—“’fbi, (6.18)
rae Tp, Ty - COOTBETCTBEHHO NPOACIXUTENLHOCTL NOAbEMa TEMNEpaTypbi U U30-
TEPMUYECKOro NPOrpeBa, Y.
Cuny Toka npu anexTponporpese GeToHa cneayeTt onpeaenaTe No Gopmy-
ne:

1=1000% 2, s Ke/, (6.19)

rae | - cuna Toka B pacyeTe Ha | m3 GeToHa unm Ha 1 M2 NoOBEPXHOCTH Npy Ne-
pricdepuitHom nporpese , A/M3 u A/m2 ;
K:=1,2 - k03 uUmeHT, yunuTbIBAOLLMIA CHUKEHWE YAENbHOrO 3NEKTPUYECcKo-
ro conpotueneHns 6eToHa OT ero pac4eTHoOn 4O MUHUMANbHOW BENNYUHDI,
V - HanpsxeHue Ha anekTpoaax, B.
Ona nutaHus anekTponporpesa u Apyrmx cnocoboB anekTpoTtepmoobpa-
60Tk NPUMEHAIOTCA NOHWXKAIOLWMe TpaHchopMaTopbl (Tabn. 6 .14).
MMnynbcHbll (MpepbiBUCTBLI) cnocob nogadu Hanpsxenws (puc.6.8.8) Ha
3NeKTPOoAbl NO3BONSAET OCYWECTBUTL perynMpoBaHvue Temnepartypbl 6eToHa npu
OTCYTCTBUM NOHWKAIOLLUX TPaHCHOPMATOPOB C HYXHOW CTYNEHbI0 BTOPWUHHOTO
HanpsbkeHus, obecneunBan Npu 3TOM TONHOE BblAepXUBaHWe 3aflaHHOro Temne-
paTypHOrO pexuma anekTponporpesa. pynnoson UMMYNbCHbIA NPOrpeB No3so-
NAET CHU3UTb MOWHOCTb, HeobxoauMylo ANA nporpesa, B YeTbipe pasa v npu-
6n13uTb eé K MoLYHOCTU Npu 06bi4HOM cnocobe nporpesa ¢ HenpepbIBHOW Noaa-
yel HanNpsHXKeHWA Ha 3NeKTpoAab!.
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YaenbHas MOWHOCTh, HOO6X0AUMaR B Nepnoa NOALEMa TemnepaTtypul 6eToHa.

Tabnuya 6.11

Cro- YaenbHas MOWHOCTS , KBT/MS, Npu Moayne NoBEpXHOCTH:
Temne- | pocTb 6 : 10 20
patypa | noave- 0
803ay- | Ma TeM- Temnepartypa usaorepmuyeckoro nporpeea, “C
xa, OC | nepaty- 40 60 80 40 60 80 40 60 80 40 60 80
pot, OCH
5 3,5 3.7 3.8 4 4,3 46 4,7 51 56 54 59 6,5
-10 10 74 7.5 7.6 8 83 8,6 8,8 93 9,7 9,7 9.8 10,9
15 11,0 11,2 11,4 12 12,2 12,6 13,0 1356 [139 (11,2 14,7 15,3
5 3,7 3,8 4,0 4,3 4,6 49 51 55 6,0 5,9 6,5 71
-20 10 7.4 76 78 8,3 8.6 87 9.3 9,7 101 1103 10,9 11,5
15 11,2 11,4 11,7 12,2 12,5 12,8 13,6 13,9 (143 | 147 16,3 15,9
.30 5 3,8 4,0 4,2 4,6 49 5,1 55 6,0 6.4 6.5 7,0 7,6
10 7,6 7.8 7.9 8,6 8,8 9,1 9,7 10,1 106 [ 10,9 111 12,0
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Tabnuuya 6.12
YaenbHas MOWHOCTb, HeO6XxoAMMan B NnepuMoA M30TepMuUUecKkoro nporpesa 6eToHa.

Temnep . YaenbHas MOLUHOCTL , KBT/M3, Npy MOAYNE NOBEPXHOCTH:

atypa 6 | 10 | 15 T 20

BO34y- Temnepatypa nsotepmudeckoro nporpesa, 9C

xa, 0C 40 60 80 40 60 80 40 60 80 40 60 80
-10 0,8 1.1 1,4 1.4 1,9 2,4 2,0 2,3 3,6 2,8 3,7 4.8
-20 1,0 1,3 1,6 1,7 21 2,7 2,4 3,2 4,0 3,2 4,3 53
-30 1.1 1,4 1,8 2,0 24 29 2,8 3,6 44 3,7 48 59

lMpumeyaHue: dna onanybku u3 60COK MONUUHOU 25 MM U yKpbImusi HeonanybneHHod NosepxHOCMU C aHanoauy-
HbIM KO3ghguyueHmomM mernnonepedayu 3HavyeHue ydenobHol MouwHocmu cnedyem npuHumams 8 1,5 pa3a 6onbwe yka-
3aHHbIX 8 mabnuuye: npu ckopocmu nodvema memnepamypsi 5 0C e vac npumepHo e 1,15 pa3a; npu ckopocmu nodbema
memnepamypsi 150C e wac npumepHo 8 1,08 pasa.
3. Tabnuya cocmasneHa 0ns ckopocmu eempa, paeHol 0 M/c.
4. [anHble mabnuysi npueedeHbi 0na depesAaHHOU onanybku monwuHol 40 MM U yKpbimusA HeonanybneHHol nosepx-
HOCMU C aHanozuYyHsIM K03ghguyueHmom mennonepedayu.



Tabnuuya 6.13

Haubonbluue aonycTtumbie Temnepatypbl 6eToHa npu
nporpese

MakcumansHsle Temnepatypei 0C, ans KOHCTPYK-
Bup uemenTa UUA C MOAYNEM NOBEPXHOCTH

6...9 10...15 16...20
LLinakonopTnaHguemeHT n| 80 70 60
NyuLONaHoBLIA  NnopTnaHaue-
MEHT

MopTnanauemeHT u Boictpot- | 70 65 55
BEPAEIOWWUA NOPTNAHALUEMEHT

Tabnuua 6.14

OCHOBHbIE NapaMeTPbl MOHWKAIOWMX
TpaHccOpMaTOpPOB ANst AneKTponporpesa

Tun Mouy- HanpsixeHnue, B Cuna Toka, A " Fa6 q
TPaHC- | e | nepsuu- | sro- | "€PBY | gropy. |Mac-| rabapur, pumeua-
dopma- KBT : oe | puuroe JyHoe ng ca, Kr MM Hue
Topa
TMOE 49,60, 1150x Mac:.nn-
63 63 380 70,85, | 82,69 {301,520 [900 |x1200x HbIN
100,123 x890 3-x¢pasH
TMOA 49,60, 239,418 [473 |980x Maf:nﬁ—
50 50 380 70,85, | 76,65 x930x Hbi#A
103,121 x1232 3-xcpasH
106.5; 270, 890 |[1450x Macns-
T™O 87.5; 320, x1290x HbIW
5070 | 50 | 380,220 76,131 5s X890 3-xchasm
50.5 670
TCnK 12,22, 120,160 |- 775x Mas:na-
-20A 20 |380,220 | 48,62, - {240,320 X775x HbIA
101 480 x740 3-xcpasH

6.6.2./0602pee 6emoHa uHgpakpacHsIMU uany4yamensamu—!

( WHppakpacHble uanyyatenu npuMeHsoTCs Ans nepudepuitHoro oborpesa
6eToHa TOHKOCTEHHbIX KOHCTPYKLMUiA C Gonbwmnm MoAynem noBepxHOCTW, Hanpu-
Mep, Npu BETOHUPOBAHUU COOPYXEHUA B CKOMb3ALLEn onanyﬁl(ej UcTouHukamm
WH(PAKPACHOr0 W3Ny4YeHUs CriyxaTt MeTannuyeckue TtpybuyaTblie uanyyarenu
(TOHbI) 1 cTepxHeBble kapbopyHAOBbIE U3My4aTesnu, KOTopble 3aKpennAlTCa Ha
BHYTPEHHEH nosBepxHOCcTU kopobuaTtbix unu cdepudeckux otpaxarenen. TOH
COCTOUT U3 Eﬁerannuqecxoﬁ Tpybku Anametpom 9-18 MM, BHYTpM KOTOPOW pac-
MonoXeHa HYWXPOMOBAA Cnupans;]a NPOCTPaHCTBO MEXAYy Cnupansamu u BHYT-
PEHHUMK CTeHKamu TpyOku 3anGnHeHbl NePUKNa3oM - KpUCTANNNYECKOW OKUCbHIO
MarHua. MowHocte TOHoB Ha 1 M AnuHbl konebnetca ot 0,6 no 1,2 kBT, a Tem-
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nepartypa uanydarowux nosepxHocten - ot 300 go 600°C. TOHbI paboTatoT npu
HanpsxeHun 127, 220 n 380 B.

KapbopyHpaosbie nanyyatenn umeroT MowHocTe Ao 10 kBT-y, a pabodas
Temneparypa aocruraet 1300-1500°C.

MHorpa Ans nyywero NOrnOWEHNs WHEPAaKPacHOro WU3Ny4YeHWs NoBepx-
HocTb fieToHa (onanybku) NOKPLIBAKOT YEPHbLIM NAKoM aTMHONL. Temnepa Typa Ha
nosepxHoctu 6eToHa He RokHa npesbiwars 80-90°C.

WHdpakpacHbin oborpes obecneunsaeT xopoliee kavecTso TepMoobpa-
60Tkn GeToHa. Mpu MCNoONb3OBaHUKM WHBEHTAPHbLIX U3nyyaTtenei He Tpebyercs
NONOMHUTENbHO PacxoAoBaTh MeTann Ha 3NEKTPOAbl, Pacxoa 3NEKTPOIHEpruu
OpueHTUPoBOYHO coctaensieT 120-200 kBT.u/m .

6.6.3. UHOYKUUOHHBIU Npozpes.

NHAYKUWOHHLIA nporpeB 6eToHa OCHOBAH Ha WCNONb3OBAHWUU MArHUTHOM
COCTaBNAIOWEN NepeMEHHOr0 3NEKTPOMArHMTHOrO NOMSA, NPWU 3TOM 3HEepPrus Mar-
HUTHOro nonsa npeobpasyeTcs B TENNOBYIO B apMaType UK CTanbHOM onany6ke.
3T0T MeToa uenecoobpasHo nNpUMeHsTb Ans TepmoobpaboTkm GeToHa cunbHO
HaCbILWLEHHbIX apMaTypon MOHOMUTHLIX U COOPHO-MOHOMUTHBIX KAPKACHBLIX KOH-
CTPyKUUA. NIHAYKLUMOHHbIA NporpeB 6eToHa 3aknio4aeTcs B TOM, YTO BOKpYr npo-
rpeBaeMoi KOHCTPYKLMK yKNaawiBaloT BUTKM M30NMPOBAHHOrO NPOBOAA, NO KOTO-
pOMY NPOMYCKAIOT NEPEMEHHbIN 709 Ans uHAykTOpa MCNONL3YIOT NPOBOAA U
LWHYP C MEAHbIMW U anioMUHUEBLIMU XuUnammn ceveHunem 70-150 mm .

Mpwn pacuyeTe napaMeTpoB WHAYKLUMOHHOW CUCTEMbI OnNpeaensioT 4YWcno
BuTkoB N OOMOTKM MHAYKTOpPA NpU 3anaHHOM pexume TepmoobpaboTku U Bbi-
6paHHOM HanpsxeHun Vy , cuny Toka |, KOapULMEHT MOLHOCTU COSQ, NONHYI0

MOLHOCTb cucTeMbI V1. YCNO BUTKOB MHAYKTOPA ONpeaenstoT no opmyne :

N:'%R“H), (6.20)

rae Rg - conpoTuBnexue cuctembl, Om;
H - HaNPAXEHHOCTb MarHUTHOro nons, A/cM;
V7 - HanpsXeHne 3NeKTPUYECcKoro Toka, B.
Cuny Toka onpeaensioT N3 BbIPAXEHWUA:

ALY (6.21)
N
rae: h — anuna (sbicoTta) MHAYKTOPa, CM
KoadhduumneHT MOWHOCTH CUCTEMBI ONpeaensioT no opmyne:

cosp="0/ (6.22)
R,
rae: fo - akTWBHOE CONpoTUBNEHUe cuctembl, Om.
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MonHyo MOWHOCTL CUCTEMBI ONpeaensoT no dopmyne:
Pic

cosp

rae: Pac - aKTMBHas anekTpuyeckas MOLWHOCTL UHAYKTOPA, KBT.

Mo ycnosuaM 6€30NacHOCTU UHAYKLMOHHLIA NPOTPEB CMECK BeayT Ha no-
HUXEHHOM HanpsbkeHuin oT 36 ao 12 B. Mpu obecnedeHnn HagexHon usonayun
HanpsXeHue MOXHO noBbicTL [0 220-380 B.

Ans yBenuyeHus Npo4HOCT GeToHa pekoMeHayeTCa BblAepXusaTb €ro B
TeyeHue nepBebix 2...3 4 nocne yknaakv npyu MMHUMaribHOW NONOXUTENBHOW TeM-
nepatype (6-8°C). [ina 3TOro nepmoanHecku BKNIOHaOT MHAYKTOP Ha 5...10 MUH 8
KaXKAbIV Yac NpeABaAPUTENLHOrO BbiAePKNBAHUS.

CxopocTtb noabeMa Temnepartypbl 6€ToHa B 3aBUCMMOCTA OT MOAYNA No-
BEPXHOCTW, CTENEHU apMUPOBAHWUA W maTepuan onanybkn NpUHUMAEeTCs B npe-
aenax 5-15°C.

\ WHAaYyKUMOHHBIA Nporpes B OTNMYUM OT APyrux mMeTopos obecneuvsaer
PaBHOMEPHOCTb NpoOrpeBa NO CEYEHUI0 U ANMHE KOHCTPYKUWKM NMO3BONSeT BECTU
6e3 AONOMHUTENBHBIX UCTOYHUKOB Tenna NpeABapUTEnbHbIA OTOrpes apMaTypsi,
MeTannu4eckon onanybku n paHee ynoxeHHOro 6eToHa, [OCTATOMHO MNPOCTO
BECTW NpOrpes HacCbIWEeHHbIX apMaTypOn KapKacHbIX KOHCTPYKUUiA. MpumepHblia
pacxop aneKTpoaHeprun Npu NHAYKUMOHHOM nporpese 120-150 KBT.W/Mm®,

6.6.4. [lpumerHeHue mepMoaKmueHoU onany6xu,_/

CywHocTb cnocoba 3akniovaeTcs 8 nepenade tenna B 6€ToH U3 yrennex-
HOi 1 oBopyaOBaHHOW anekTpoHarpesaTtensmu onanybkv yepes pasgeny Tenb-
Hyl0 CTeHXy (nanyby wwra, puc.6.9). Terino B GeToHe
PacnpOCTPaHAETCA B OCHOBHOM B pelynbTare Tennonpo-
BOAHOCTU.

B Tabnuuye 6.15 npvBeaeHbl KOHCTPYKUWM yTennw-
Teneid TepPMOaKTUBHOW onanybku u nMx KOIPPUUNEHTHI

Tennonepepayn npu nnowaagu wwurtos Gonee ™2 ¢

COOTHOWEHWEM NEpPUMETPa OTKPbITbIX pebep kapkaca K ) all

nnowaan 3.5:1 - 4:5:11 u obwen nnowaanm OTKPbITbIX 12y, 40

pebep kapkaca a0 600 cm?. L s8 |
MpumeHas MeToa ynpas- Puc.6.9.Cxematuueckui paspes CTanbHoro Tep-

NIAEMOro TepMoca W WUCNONb3ys MOAKTUBHOrO onany6ouHoro wura “MoHonut-72"

NPeaBapUTENbHO Pa3orpeTyio Ge- 1- crapwan nany6a u{ura; 2- snelcrporcarpe-.

BaTtenun; 3 — yrennurens; 4 — 3aWMTHaA KPbILKA;

TOHHYIO CMECb, yAenbHylo MoW- 5 — TENNOOTPaXAIOWMiA IKPaH.

HOCTb HarpesaTenew wWwuToB, He-

3aBUCUMO OT MOAYNA onanybnveaemMon NOBEPXHOCTWU, PeKOMEHAYETCA Mo AaH-

Hbim Tabnuusi 6.16.

c=

(6.23)

000000D
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npoaonxexnve tabn. 6.16

1 2 3
MuHepanosaTHbih MaT 60 MM + daHepa 3Mm 2,77 123
BoaaywHas npocnoiika 30 mm + chaHepa 3 MM, yTennen- | 5,83 59
Has No KOHTYPY MUHepanbHOW BaTOW
BoagywHaa npocnovka 15 MM + caHepHbih wuT c coto- | 4,84 71

BbIM 3anonHeHuem 30 MM, yTenneHHas no KOHTYPY MUHe-
panbHoi BaTon

TennooTpaxalowui 3kpaH u3 anomuHuesou conbru + | 3,07 112
MUHepanbHan BaTta 40 MM + cbaHepa 3 MMm.

YaensHbIA NOTOK Tenna qg onpeaenstoT no opmyne:

_Cs*ps*Al*h (6.25)
7, ’ '

9s

rae: Cg — yaenbHas TennoemkocTb 6eToHa, pasHas B cpeaHem 1,05 kw/kr OC;
p6 — NNOTHOCTL 6ETOHHON CMecH,

At — pasHuUa Mexay TemnepaTypon U3oTEPMUYECKOro BbifepXusaHus (tys)

¥ HayanbHoOM TeMnepaTypoit 6eToHHON cMecH (tg 1 ) OC;
h — TonwuHa oborpesaeMoi KOHCTPYKLnK, M;
11 — NPOAOCMXUTENBLHOCTL NOABbEMA TEMNEPATYPHI OT tg . AO tya, Y.

YnenbHble Tennoeble notepy qp (B1/M2) onpeaensioT no opmyne:

9u =a*(tnos ~tys)> (6.26)
rae: a — cpeaHee 3HaveHwe koadduumueHTa TeNNOOTAAHN Ha NOBEPXHOCTK Tep-
MOaKTUBHOW onany6ku, BT/m2 OC;
thos — YCPeAHEHHOE 3HaYeHWe TeMnepaTypbl NoBEPXHOCTH onanybku, °C;
MpoAoNIKUTENBHOCTL TEMOBbLIX UMNYNbCOB MOXHO NpeAcTaBuTb rpadu-
veckun (puc.6.11.). lnanaszoH AONYCTUMbBIX UMNYNbCOB T A" AOMKEH nexaTb 8
npepenax:
7o < E 6.27)
H

rpe: 0,52 — MakcuManbHO [ONYCTUMbIA pacxoa, ANeKTpo3Hepruum, 3aTpaunsae-
Mbif Ha Harpes 6eToHa 3a Bpems T, B kBT*4/M2;

P’y - nonesHas anekTpuyeckas MOLHOCTb, Bbigenaemas 1 M2 TEpMOaKTNB-

HO onany6ku npu HenpepbIBHOM oborpese GeToHa, KBT/MZ;
NpoaonXuTensHOCTL Nay3bl MEXAY UMNyNbCamMi onpeaensitoT no Mopmy-
ne:
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t,=t, 'K%] —IJ, (6.28)

rae: Vy — HanpsixeHue npu nmnynbcHom oborpeee, B;
Vy — HanpsxeHue npu HenpepbiBHOM oborpese, B.

Kaxablii WUt TepmoakTuBHON onanybku MMeeT MapKkupoBKY, B KOTOPOWA
yKa3biBaloT ero anekTpuyeckue napameTpbi (MOWHOCTb, CUNY TOKA ‘U Hanpsxe-
Hue).

B komnnekT obopyaosaHua TepmoakTusHoW onany6ku, Hanpumep, "MoHo
nut", paspatortaHHon LUIHWWOMTI, BXOART NOHU3UTENbHbLIW TpaHcgopmaTop
TMO-50, cuctema passoaku, WWT yNpaBneHns W NoMewjeHue ANA AexypHoro
anekTpuka unu oneparopa. YcraHoeka LLHUMOMTI obecneunsaeT nutaxue 100-
150 M2 TepMoaKTUBHOI onany6ku.

) OKOHOMUYECKM LIeNnecoobpa3HO NPUMEHATL TEPMOAKTUBHYIO onany6ky npu
TemrepaTypax HapyXHOro BO3ayXa HWXe -20°C U MOAYNS NOBEPXHOCTU KOHCT-

pykuwin Gonee 6 m-1. |

' H parypa oborpesa Berona Tyax oc
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Puc.6.10.Homorpamma ans onpeaeneHns yaenbHOW MOUHOCTY HarpeBaTenen Tep-
MOaKTUBHOW ONanybku Npn py4YHOM, NONYaBTOMAaTUYECKOM ¥ aBTOMAaTU4YECKOM pe-
»ume oborpesa 6eToHa.
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