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O HOPMUPOBAHUU
BPEMEHHbIX KPEMEN
TOHHENEWM 1 METPOTTONTMTEHOB

B. A. TAPBEP,
A. 7. H. (HUL, «Tounenn n metpononutensi» AO «LIHUNC»)

(Okonuanmne. Hauano B «[1» N224, 26, 27)

BPEMEHHOE KPEM/IEHUE SBNIAETCA OBS3ATENIBHOM KOMMOHEHTOM MPY MPOXOAKE TOHHEJEM 1 METPOMOIMTEHOB
3AKPBIThIM CTTOCOEOM, OBECMEYMBAIOLLIEMA YCTOMYMBOCTb TOPHBIX BLIPABOTOK IO BO3BELEHMS MOCTOIHHOM
OBJEJIKW. NPU 3TOM )19 MPOEKTMPOBAHMS 1 CTPOUTEITbCTBA MPOLOJITIXAIOT MCMOJIb3OBATLCS BbIMYLLEHHBIE
B 1990 rOAY BCH 126-90 CYLLECTBEHHO YCTAPEJIM, MOCKOJIbKY MOABUINCE BOJIEE COBEPLLEHHBIE TEXHOIOMM,
KOHCTPYKLIMM M ObOPY[JOBAHME.

TEXHOJ10TS PABOT NO BO3BEAEHUIO
KPEMNMAX U3 HABPbI3I-6ETOHA

CosfaHve HabpbI3r-6eTOHHOrO NOKPbITUSA (Kpenu) BKto4Ya-
eT B cebst: MOArOTOBKY MOBEPXHOCTY BbIPABOTKM, NOCOMHOE
HaHeCeHWe MOKPbITUA, YXOf 33 CBEXEHaHEeCEHHbIM MOKPbI-
TWEM, KOHTPOJIb KadecTsa. [0CKOMbKY AaHHble KOHCTPYKLMM
coaepykaT B cebe, MOMUMO HEMOCPEACTBEHHO KpPern, aHKepbl,
apKu 1 METaNMMYECKYHO CETKY, B KOMM/EKC paboT BXOAMUT Tak-
»Ke YCTaHOBKa M MOHTaX 9TUX SNeMEHTOB.

[onycTumoe oTCcTaBaHWe BO3BeAeHUs1 Habpbl3r-6eTOHHOMO
MOKPbITUST OT 32605 1 MOPSIAOK BbINOSIHEHWST ONepaLii ycTa-
HaB/MBAETCA NMPOEKTOM, NCXOAS U3 KOHKPETHbIX MHYKEHEPHO-
reosIorMyeckux yCnoBmin. HanéonbLumnin ahdekT oT npumeHe-
HWS1 HaBpbI3r-6eToHa AOCTUrAETCS NP HAHECEHWM NOKPLITUA
Ccpasy nocne o6HaX<eHvst MopoA.

B HeBbIBETPMBAIOLLMXCA TPYHTaX C YCTOMUMBOCTBIO BblLLe
cpefHein [oMycKaeTCcst HaHOCUTb HabpbI3r-6eTOHHOE MOKPbI-
TWE C OTCTaBaHveM OT 33604 Ha 50 M 1 6oree (YTOUHsIeTCS B
npoLecce NPOXOAKN).

B cnaboBbIBETPUBAIOLLMXCS TPYHTAX CPeAHEN YCTONUYNBO-
CTV U HUKE TMOKPbITUE CrieflyeT HaHOCUTb 6e3 OTCTaBaHUs OT
3a609, Npudem npn 6ypoB3pbIBHOM Crnocobe — cpasy nocne
y6OPKM MopoAbl.

B CUIbHOBBLIBETPMBAIOLLIMXCA MPYHTaX, CKITOHHbBIX K 06pa3o-
BaHWIO IOKasbHbIX BbIBASIOB, UHTEHCMBHOMY PasynyiioTHEHMNIO
1 TPELLMHOO6PA30BaHNIO, OTCTABaHWe B HAHECEHWM HAbPbI3r-
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6ETOHHOr0 MOKPbITUSA He AonyckaeTcs. [pu 6ypoB3pbIBHOM
crnocobe MPOXOAKM MepBblA CNoW Habpbl3r-6eToHa cneayet
HaHOCWTb Ha CBOZ 1 LOCTYMHYO YaCTb CTEH NOC/E B3PbIBAHNS
Cpasy nocne NPOBETPUBAHMS U 0O0PKM; MOCAEAYHOLLIME COM
MOKPbITUA HAHOCAT nocs1e Y6OpKM NOpoab!.

[N KpenneHns TOHHENbHbIX BbIpabOTOK B MAOTHbIX MIMHaX
€CTECTBEHHOM BNAXXHOCTW (T1Na NpoTEPO30MCKMX) PEKOMEH-
[lyeTcsl MpUMEHeHWe AMCNepCHO-apMUPOBaHHOMO HabpbI3r-
6eToHa C apMUPYHOLLIMMM BOSIOKHAMM 1 apMaTypHbIMU CTEpPXK-
HAMY, KOTOpble YCTaHaBNMBalOTCS MO CBOAY BbIPabOTKM K
onuMparoTCs OAHUMM KOHL@MK B LITPaby nbéa 3abos, a apyrue
NX KOHUbl 3aBOAATCA MEXAY MPYHTOM N Habpbl3r-6eTOHOM
npeablayLLen 3aX0KMN.

[loBeneHme NoKpbIT1S 00 MPOEKTHOM TOMLLMHBI MOXET Bbl-
NOSMHATBLCA Cpasdy MM MO3TanHo, YTo AOMKHO BbITb onpeae-
JIEHO MPOEKTOM, MCXOAS U3 CKOPOCTU MPOSIBIEHNA TOPHOrO
[laBneHnst 1 0coO6eHHOCTEN TEXHOMOrMM PaboT.

B 3aBUCMMOCTM OT KOHKPETHbBIX MHXXEHEPHO-TEOIOMMHECKMX
YCNOBWIA ¥ NMPUHATOM CXeMbl OpraHM3aLmm paboT onepaumn
Mo BO3BEAEHWHO Kpemny MOTYT BbIMOMHATLCS LMKAMYHO OT-
JeNbHbIMW 3aX0AKaMW B COOTBETCTBUM C MPOABMKEHWNEM 3a-
6081 MM MO NOTOYHOM CXeMe MNOCEe OKOHYAHMSA MPOXOAYECKMX
paboT Ha JOCTATOYHO 6OSbLLOK ANIMHE TOHHENS.

HenocpeAcTBeHHO neped HaHeCeHWeM HabpbI3r-6eTOHa
Ha MOBEPXHOCTb BbIPAaBOTKM HEOOXOAMMO OYUCTUTL ee OT
OTCNaMBatOLLMXCS KYCKOB MOPOfbl, MPOAYTb CXKaTbIM BO3/Y-
XOM U1 MPOMbITb BOAOW NMpw AasneHnn B wnaHre 0,2-0,3 Mrlla
(NpOMbIBKa MCKIOYAETCS, Korfa HabpbI3r-6eTOH HAHOCAT Ha
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cnabble NopoAbl, CKIIOHHbIE K Pa3MOKaHUIO, MM Ha MOpofbl C
OTpULIATENBHO TEMMEPATYPOIA).

Mpy Hanuunm GUNBTPaLMKM U COCPEAOTOHEHHDBIX TeYel Ha
MOBEPXHOCTW MOPOfAbl BOAa AO/MKHa OblTb OTBeeHa A0 Ha-
HeceHnst Habpbl3r-6eToHa. [119 3TOro B MeCTax KOHLEHTPW-
POBaHHbIX Teueil cnenyeT NpobypmBaTh LUMYPbl Ha Fy6UHY
10-20 cM 1 ycTaHaBNMBaTb B HUX BOAOOTBOAHbIE TPYOKM.

MNpn BO3BEAEHWN HAOPbBI3M-OGETOHHBLIX MOKPLITWIA Ha 06BOA-
HEHHbIX MOBEPXHOCTSAX PEKOMEHAYETCA NMPUMEHSTL A06ABKM
[151 YCKOPEHWS CXBaTbIBaHWA Y TBEPAEHWS.

pn HaHeceHW HabpbI3r-6eTOHA Ha NMOBEPXHOCTb MOPOAbI
C OTpULIaTeNbHOM TeMnepaTypot HEOOXOAMMO OYNUCTUTb ee OT
NbAa, NPOAYTb CXaTbIM BO3AYXOM W, MPU HEOBXOANMOCTH, Ne-
CKOCTPYMHbIM annapaTtoMm. [1poMbIBaTb BOAOW HE CefyeT BO
nsdexxaHne 06pas3oBaHms NeASHON KOPKM.

BeTOHVPOBaHMEe apMUPOBaHHBLIX MOKPBITUA HY>XHO MPOu3-
BOANTb NPW COBNFOAEHNM CNeayroLLMX TPeBOBaHWIA: apMaTyp-
Hasi CeTKa [I0/IKHa MMETb S4elKn pasmepamm He MeHee 100 x
100 MM Npwu AvamMeTpe NPOBOSIOKK 2-4 MM W OTCTOSATb OT TMO-
BEPXHOCTU NOPOAbI HE MEHEE YEM Ha 2 CM.

CeTKy MpWXXMMAKOT K MOBEPXHOCTU BbIPabOTKM C MOMO-
b CTEPXKHEBBIX MOAXBATOB, 3aBOAMMbLIX 3@ OMOPHbIE
NAUTKN @HKEPOB WM MPMBApPUBAEMbIX K BbICTYMaWMM
KOHL|aM aHKepOB.

Mpn HEOBXOAMMOCTU AOMOMHUTENBHOMO KPENAEHWS apMO-
CETKW, Hanpumep, B crydae 60/blUMX HEPOBHOCTENR KOHTYPA,
crnepyeT yCTaHaB/MBaTb CrneunanbHble MOHTaXXHbIe aHKepb!
anvHon 0,4-0,6 M Unn 3adenbiBaTb NMPOBOSIOYHbIE CKPYTKM B
NepBbIl (3aLLMTHbIN) CNoit HabpbI3r-6eToHa. MNpK Pe3KMX Kone-
HaHNaxX penbeda KOHTypa BbIpaGoTKM (Hanpumep, Npu MecT-
HbIX BblBanax) Ans obecrneyeHns Tpebyembix 3a30pOB CETKY
PEKOMEHAYETCA pa3pe3aTb M KOHUbl €e MOJOrHYTb BHYTPb
BMaAvHbl, C NOCNEeAyrOLLMM OONONHUTENBHBIM apMUPOBaHW-
€M B MeCTax TaKmnx pa3pes3oB.

B rpyHTaXx, CKIOHHbIX K PasMOKaHWK UM UHTEHCUBHOMY
pa3ynioTHEHWIO K3-3a BbIBETPUBAHUS, TPeLIMHOO6pPa30Ba-
HWS 1 T. M., @aHKEpbl U CETKY CneayeT yCTaHaBAMBaTh Mocne
HaHeCeHs NePBOro COs, NMPU ATOM HaA0 NPUMEHSITb aHKePb!
Ha OMOHOMMYMBAIOLLIMX COCTaBax, He comepXKallmx Boay (Ha-
npuMep, Ha NOSIMMEPHON OCHOBE), a LMypbl 6ypUTh 6e3 npo-
MbIBKM.

MpK CNoNb30BaHWN HabPbI3r-6ETOHA B KOMBUHALMN C apoy-
HOW KPEeMbHO apKun peKoMEHyeTCs MOHTUPOBATb MOC/e HaHe-
CeHus NepBOro (BbIpaBHUBAIOLLIErO) CNOst HABPbIrGETOHa.

Mp¥ MCNOMb30BaHWM pelleTyaTbiX (apMaTypHbIX) apoK Ha-
OpbI3r-6eTOHMPOBAHNE BbINOMHAETCS MOC/E YCTAHOBKM apKum
1 MOHTa)Ka apMaTypHOW CETKM.

Cyxyto CMeCb A5 Habpbl3r-6eToHa CneayeT, Kak npaBuso,
NPUFOTOBASTb LIEHTPANN30BaHHO Ha MEeXaHU3MPOBaHHbIX 6e-
TOHHbIX y31ax nNpyu COBMOAEHNN TOYHOCTM AO3VMPOBAHKA MO
FOCT 7473-76.

MpUroToBNEHNE CYXON CMECK HEMOCPEACTBEHHO B 3a60€ [10-
MyCKaeTCs NPW OrpaHMYeHHbIx 06bemMax paboT B Ciyyae, Korga
HEBO3MOXKHO 06eCMeUnTb ee JOCTaBKy B 3260l B repMETUYHbIX
COoCyfiax 3a Bpemsi, MeHblLiee BpeMeHN CXBaTbIBaHWS LiIEMEHTa.

MakcuManbHbI CPOK JOCTABKU M XPaHEHWS CyXOh CMEeCK
OT MOMEHTa ee NPUroTOBIEHMSA 1O MOMEHTA UCMOb30BaHWSA
He AO/MKEH NMpeBbllaTh ABYX YacoB. [locTaBKy CneayeT, Kak
NpaBWIIO, BbINOMHATL B 3aKPbITbIX EMKOCTSIX, Kancynax, 6eTo-
HocMecuTensix. MNpu orpaHMyeHHbIX o6bemMax paboT W Npu KO-
POTKMX MleYax NepeBO3KM B CyXmX BblpaboTKax [OMycKaeTces
[JOCTaBKa B LUAXTHbIX BarOHETKaX, KOHTEMHEPax v Ky30Bax
aBTOCaMOCBasIOB.

HabpbI3r-6eTOHMPOBaHNE PEKOMEHYETCA BbIMOMHATL Me-
XaHW3MPOBAHHbIM CMOCOB0M C MOMOLLBHO YCTAHOBEHHOO Ha
MaHWMyNAaTope Conna, ynpaBeHne KOTOPbIM OCYLLIECTBAAETCS
OMNepaTopoM M3 3aLLMLLEHHON KabuHbl. Habpbl3r-6eToHNpoBa-
HWE C PYYHbIM BOXAEHWEM COMa Lie1ecoo6pasHo NMpu Masblx
rabapuTax BblpaboTKM 1 HeE3HaYMTENbHbIX 06beMax paboT.

Habpbl3r-6eToH cnefyeT HaHOCUTb CnosiMK Mo 5-6 cMm. IMpu
NPUMEHEHUN BbICTPOTBEPAECHOLLIMX CMECE JOMyCKaeTcs yBe-
AN4YMBaTb TOMLIMHY CMOEB MPW YCOBUM HEOMSbIBaHUST CBe-
YKeYNOXEHHOro MaTepvana 1 obecneyveHnst ero NIOTHOCTU B
KOHCTPYKLMN He MeHee 2,2 r/cMm®.

[na yMeHbLUEHNS KONMYECTBA OTCKOKA HAHECEHNI NMEPBOTO
(BblpaBHMBAtOLLIEr0) CNOS MOKPbITUSA Ha MOPOLY PEKOMEHYET-
CA BbINOMHATb CMeChbto 6e3 KPyMNHOro 3anonHuTens (rpasus
WK LLEBHS).

Habpbl3r-6eToHHOE MOKpPbITUE CefyeT HaHOCUTb FOPU30H-
TanbHbIMM NMOMOCaMM NOCNe0BaTENIbHO CHM3Y BBEPX, PaBHO-
MEPHO NepemeLLiast Conso No Cnnpanu BAOb NOA0Ck!. JavHa
y4acTka 6ETOHMPOBaHWA W, COOTBETCTBEHHO, A/IMHA M LUMPUHA
FOPWM30HTaIbHbIX MOMOC Ha HEM MPUHUMALOTCS B 3aBMCUMO-
CTV OT OpraHM3auUmMm NPOXOAYECKMX PabOT, TEXHUYECKMX Napa-
METPOB M BO3MOXHOCTEN MaHUNysiTopa.

MNpn HaHeceHUW cneayeT obecneunBaTb MepekpbiTUe CBe-
XXMM CNIOEM paHee YIOXKEHHOMO MOKPLITUS Ha BENNYMHY HE
MeHee 20 cMm.

[na nonyyYeHna NoKpbITUSA TpebyeMoro KayecTBa fjaBeHne
BO3Ayxa PH.M B HabpbI3r-6eTOHHOW MallnHe cneayeT perynv-
poBaTb B 3aBUCUMOCTW OT ASIMHbI MaTepuasnbHOMO LLaHra,
ero avameTpa, A/MHbI TOPU3OHTaIbHbBIX Z, U BEPTVKa/IbHbBIX
YHaCTKOB Z,, @ TakxKe KONM4ecTBa MoBopoToB LwaHra n. Opu-
EHTMPOBOYHO MapaMeTpbl pexknmMa paboTbl arperata Kamep-
HOI'O TUMa NpY AMaMeTpe MaTepuanbHOro LaHra (6eToHOBO-
na) 50 MM pexoMeHAayeTCst OnpeaensTh Mo BbIPAXKEHWHO:

P.,=P.+(-z)+az,+ BP,

H

rae: P, — Ha4anbHoe AaBneHune npu fnnHe wnaxdra 20 M, paHoe
0,09-0,10 Ma; =z — ko3 bULMEHT NOTepU AaBNEHMA Ha FOpW-
30HTasIbHOM y4acTKe (A/1s1 pe3anHOBbLIX LnaHroB paBeH 0,0022—
0,0025); a — KOa(MOUUMEHT NOTEPU OABNEHUS MPU NOMAbeMe
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cMecn (oNa peavHoBbIX LWnaHros paseH 0,007- 0,0076); (B —
KoaOULIMEHT NOTEPU AaBNEHWsI MPW MOBOPOTE Tpy6onpoBoaa
Ha 90° (mnA pesnHoBbIX LaHroB paseH 0,039-0,045).

[aBneHve Bo3ayxa B HAbPbI3r-6ETOHHOM MallMHE POTOPHO-
ro TMMNa ¢ AMaMeTpoOM MaTepuanbHOro LWnaHra 65 MM peko-
MeHIyeTCA NPUMHMMATb B 3aBMCUMOCTY OT /IMHbI 6ETOHOBOAA
CneayroLLnM:

[nvHa 6eToHOBOMa, M [aBneHne B MmalunHe, MlMa
..... 0,25-0,35
0,35-0,45
0,45- 0,50

[aBneHve Bo3yxa B MallMHE HEOOXOAMMO YTOUYHSATb OMbIT-
HbIM MyTEM B 3aBUCUMOCTU OT BJIAXHOCTU CMECH, KPYMHOCTH
3anONHUTENA 1 IO3MPOBKM CMECH.

B npouecce HaHeceHust CTPyst Habpbl3r-6eToHa [OOMKHa
OblTb HanpaBfeHa NepPneHAVKYAPHO K GETOHMPYEMOWN MO-
BEPXHOCTK, @ PaCCTOsIHME OT cornja A0 3TON MOBEPXHOCTU
HaxoamTcs B npeaenax 0,7—1,5 M B 3aBMCUMOCTHK OT COCTaBa
NCXOAHOM CMECU.

Tak, npu cooTHowweHmn (LI+M): LS 2 conno pekoMeHayeT-
cs pacrnonaratb Ha pacctoaHnn 0,7=1 m, a npu (L+M): L < 2
— Ha pacctoaHun 1,1-1,5 M ¢ nocneaytoLmm yToYHeHeM Ha
MeCTe Mo pesy/bTaTaM NPOBHOro HaHECEHS MOKPbLITHS.

TonuMHy HabpbI3r-6€TOHHOrO MOKPbLITUS CRedyeT KOH-
TPONMPOBaTb C MOMOLLbIO CreLnanbHbIX Maskos (M3 Le-
MEHTHOro TecTa NMBo B BUAE META/IMYECKUX LUTbIPEW),
yCTaHaB/MBAEMbIX B HaMbosee xapaKTepHbIx TOUKax cede-
HWSA TOHHENS, UK C MOMOLLBIO NMEPEeABUXKHbIX SieKkan, a Tak-
Xe MapKLUenaepCcKMMN 3aMepamu.

[ns npepoTBpalLeHns AeopMaLmiA 1 COXpaHeHNs CTPYKTY-
Pbl CBEXEYNOXEHHOrO HETOHA MPOEKTOM [O/KHbI YCTaHaB M-
BaTbCA MVHUMa IbHbIE CPOKM MEX Y HaHECEHWEM MOCNeayHo-
LLIMX CITOEB, KOTOPbIE CEAYET YTOUHATL MO MECTY CTPOUTESBbHOM
nabopaTopun, MCXOOA U3 CKOPOCTM TBepAEeHM BeTOHa, TeMne-
paTypbl BO3yxa M NpoYnx (hakTopoB, ONpeaenstoLLMX CPOKM
Habopa HabpbI3r-6eTOHOM TpebyemMoi MpOYHOCTM. [1py aToM
KaXKIblA MOCNeAyrOLMA CNOM paspeLlaeTcs HaHOCUTL Mocsie
NpVoBPeTEHMS NPEAbIAYLLMM NPOYHOCTM He MeHee 1 MIMa.

Mpv NpUMEHEHNM OBbIYHbBIX LIEMEHTOB M AO6aBOK-YCKOpUTE-
Nel o4epeaHOoN Cnoi HabpbI3r-6eToHa OPUEHTUPOBOYHO MOXK-
HO HaHOCKTb Yepe3 20 MUH Ha CTeHbl 1 40 MUH Ha cBog. [pu
OTCYTCTBMM [06aBOK-YCKOPUTENEN CXBaTblBaHUA W TBepAe-
HUS MHTEPBasIbl BDEMEHU MeXXy HAaHECEHWEM CIOEB AO/MKHbI
COCTaB/IATb HE MeHee 2 u.

CoaepykaHne BOfbl B CMECU YCTaHaBIMBAET (PEryMpyeT)
onepaTop Mo BW3yaNibHOM OUEHKe: MpW MblNeHun cnefyet
yBeNMYMBaTb PacxXof BOAbl 10 MPEKPALLEHNS MblNEeHKS, a Npu
OM/bIBaHWUMN CBEXEYTIOXKEHHOO 6ETOHA — YMEHbLLMTb Pacxof
[0 MpeKpaLLeHNs OM/biBaHUS.
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HabpbI3r-6eToH B Nepunof, cxBaTbIBaHUS 1 TBEpAEHWS [ON-
»KeH 6bITb NPeAoXpaHeH OT 3aMOPaXKMBaHWS, BbIChbIXaHWs, CO-
TPACEHNI, MEXAHNYECKMX NOBPEXAEHWUA N XUMUYECKMX BO3-
JlecTBUIA Ao Habopa NpoYHOCTH He MeHee 0,1 MIMa.

Yepes cyTKM nocne HaHeceHWs HabpbI3r-6eTOH HEOOXOAN-
MO YBaXHATb PachbliIeHHOW CTPpyei Bofdbl He MeHee 2 pas3
B CYTKM B TeueHue 7 AHei. [Npy OTHOCUTENbHON BNaXHOCTH
BO3flyxa B TOHHeNe 6onee 90% aonyckaeTcs nonveath 1 pas
B CYTKW. [pW CHUXKEHWM TeMnepaTypbl Bo3ayxa Hudke +5°C yB-
NaXKHATb HAbPbI3r-6ETOH He TpebyeTcs.

[ns npeaoxpaHeHna NOBEPXHOCTM OT BbIChIXaHUS PEKO-
MeH/YeTCsl MOKPbITb e PaCTBOPOM SMY/IbCUM MK faka (Mno-
NMBUHMNALETATHOW amyfbevein MBA, NOAMBUHUAXNIOPUAHOM
amMynbemelt MBX, aTUNEHOBbIM 1akoM 1 T. M.), HAHOCUMbIMM
METOZIOM pacrbleHus.

Conno, BO n3bexaHve nonagaHns Boabl U3 HEro B MaTepw-
anbHbIl LLNAHT, B NepepbiBax Mex [y HaHECEHWEM MOKPbITUSA
cnenyeT AepxKaTb HacaaKoW BHU3.

BosBeneHne Kpenu 13 Habpbl3r-6eToHa A0MKHO BbINON-
HATbCA 060PYA0BaHNEM, O6ECTIEYVBAOLLMM MEXAHWN3VPOBAH-
HOe TpaHCMnopTMPOBaHME, MPUrOTOB/IEHNE N HAHECEHNE CMe-
cu. B cocTa obopynoBaHus crneflyeT BBOAWTb:

B TPaHCMOpPTHbIe CPEACTBA A9 AOCTaBKM CMECH MW ee Co-
CTaBASIHOLLMX K MECTY paboThl;

B CMecUTeNbHoe 060pyaoBaHWe, obecneymnBatoLLee Npuro-
TOBNEHVE 1 TLIATENBbHOE NepeMeLLIBaHNE CMEC;

B [103MpYHoLLIME YCTPOCTBS;

B MeXaHW3Mbl /19 NeperpysKky Cyxoi CMecH ¢ TpaHCropT-
HbIX CPeICTB B CMeCUTeNIbHOe 060PYA0BaHNE;

B MaLUWHY [/151 HAHECEHWSI HABPbI3r-6eToHa;

B 3arpy304Hoe 060pyAoBaHMe AN MOAAYM CyXO CMEcK B
MalLLKHY;

B pe3epByap C BOAOW, 06ecrnevnBatoLLmii nofady ee K consy
nof AaBEHNEM,

B YCTPOVICTBA M NMPUCMOCOBNEHNS ANs YNpaBieHns ABMKe-
HMeM comnna B NpoLiecce Habpblara.

060pyaoBaHne HaANEXMT KOMMIEKTOBATb B 3aBUCUMMOCTY
OT KOHKPETHbIX YCNOBWIA MPOM3BOACTBa PaGoT. [Npn aTOM UC-
NONb3YOTCS ABa OCHOBHbIX TUMA:

B NepefBMKHON HAaBPbI3r-6ETOHHbIN Y3en, BKNOYatoOLLMA B
cebst HabpbI3r-6eTOHHYIO MalLLMHY B COYETAHMM C CaMOXOA-
HbIM UMK NepemMeLLaeMbiM TAro arperatom Ans HaHeceHus
HabpbI3r-6eTOHa M YCTaHOBKM aHKEPOB, a TakxKe JOCTaBOYHbI-
MW pefibCoBbIMM UM 6e3PENbCOBLIMN CPeACTBaMY,;

B TeXHOMOMMYECKN COCTaB /st JOCTaBKM B BbIPaboTKy W
nofia4yy K Consy Cyxol CMecu B COUeTaHMM C CaMOXOAHbIM UK
nepemeLlaeMbiM TArol arperatom st HaHeCeHUss HabpbIar-
6eToHa 1 YCTaHOBKM aHKEPOB.

MOHTaxk apMOCETKM MpU apMMpOBaHNM Habpbl3r-BETOHHO-
O MOKPBITUS HAANEXWT NPOBOAMTL C BYPOBOM paMbl, THoeK
CaMOXO[IHbIX OYPOBbIX arperaToB AN CrieLmanbHbIX TENeXeK.
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060pyaoBaHne MexaHN3npoBaHHbIX KOMIMIEKCOB CrieayeT
MOHTMPOBaTb Ha MepefBWMXKHbIX WM CaMOXOAHbIX TpaHC-
MOPTHbIX CpefcTBax (Laccy, Tenexkax, nnathopmax, aBTo-
MOBUIAX M MP.).

B cocTaB Takmx KOMMAEKCOB AO/MKHbI, KaK MpaBusIo, BKIIHO-
YaTbCs TakXKe CneaytoLLye NPUCNOCOBEHNS], MHCTPYMEHTbI M
CpeAcTBa Masion MexaHU3aLmm:

B COOPHMKM PyYHble /151 KOHTPOSS COCTOSIHUS KPOBAM;

B TeneckornHble nepdopaTopb! (Mn nepdopaTopb! C NMHeB-
MOMoAaTYMKaMKM) ¢ GYpPOBbIM MHCTPYMEHTOM /19 Pa30BbIX
Manoo6beMHbIX OYpPOBbIX PaboT;

B CBapO4HbI TPAHCHOPMATOP A1 MOHTaxXKa NoAAEPXKMNBa-
fOLLIEro KapKkaca apMOCETKM U CPE3KM BbICTYMAFOLLMX KOHLIOB
aHKEPOB;

B MaHeBpOBble NebeaKn A5 nepemeLlieHnst TEXHOMornye-
CKMX NNaThopM 1 Tenexek B paboyeit 30He MPUPENbCOBOro
TPaHCMopTa;

B TOPMO3Hble GallMaKm (A5 TEXHOMOMMYECKMX TENEXEK 1
nnaThopM B NPUPESIbCOBOM TPaHCMOPTe);

B KOMMNAEKT NpeaynpeamnTeNbHbIX 3HAKOB M CUrHaIoB s
0603Ha4YeH1s FpaHnL, ONacHbIX 30H.

[na obecneveHnst aHeprmein oTaenbHbIX MEXaHW3MOB Tex-
HOMOrN4Yeckoro OGOPYAOBaHMA KX SMEeKTPUYECKne Kabenw,
BO3AyLUHblE ¥ BOAAHbIE LUMAHMM AOMKHbI BbiTb OCHALLEHDI
ObICTPOPa3bEMHbBIMU COEANHEHNSAMM AN MOAKHOHEHNST K CO-
OTBETCTBYHOLLIMM TOHHENbHbBIM KOMMYHMKALIMSIM.

OpraHmzaums paboT Mo BO3BEAEHMIO KOHCTPYKLIMIA Kpe-
NAEHNU NOMKHA ONpeaensaTbest O6LLEN CXEMOI OpraHm3aL|mm
CTPOUTENBCTBA, T. €. MPUHATBIMU B MPOEKTE TPaHCMOPTHOM
CXEMOW, TUMOM WCMOSNb3YEMbIX MPU CTPOUTENLCTBE TPaHC-
MOPTHbIX CPEACTB, CNOCOB0M W MECTOM MPUFOTOBAEHNS CYXOM
CMECH, TEXHOMOIMeN HabPbI3r-6ETOHMPOBAHMS U T. M.

O6opyaoBaHMe A5t HaHECEHWS! AO/MKHO OblTb 06ecneyeHo
9MIEKTPO3HEPIUEN, CXKATbIM BO3LYXOM N TEXHUYECKON BOLOW.
[laBneHue cxxaToro Bo3ayxa B CETU AOMKHO 6bITb He MeHee 0,5
MMa (5 krc/cm?2), pacxoa 8-10 M3/MWH Ha ofiHy MalLvHy. [aB-
NeHVe BOfbl JO/MKHO NPEBbILLATL AaBMIEHNE BO3yXa HE MeHee
yem Ha 0,1 MIMa (1 krc/cm2) npu pacxofe He MeHee 12 1/MUH.

B crnyyae NpuroToBAeHNs Cyxoin cMecn B6MM3M 06bekTa Ha
cneuyanbHOM GeTOHHOM 3aBOfE ee [OCTaBKy B BbIpaboTKy
crnepyeT Npov3BOANTb B TEXHONMOMMYECKMX COCYAax U B rep-
METWYHbBIX Kancynax.

Cyxyt0 CMECb PeKOMEHAYETCS MPUIrOTOBNATb LEHTpanu-
30BaHHO Ha BETOHHbIX 3aBOAaX C YNaKOBKOW B Kancysbl Wian
MeLLKK, YTO MO3BOMSET CTabubHO obecnednTb Tpebyemoe
Ka4yeCcTBO MOKPbITUS, YAYYLINTb CaHUTapHO-TEXHUYECKKE YC-
NOBKSI Ha paboyeM MecTe Npuw 6OMbLLEN NPOCTOTE MexaHn3a-
LMK paboT M MEHBLUMX NOTEPSIX CyXOR CMECH.

BeaeHuve B3pbIBHbIX PaboT B HEMOCPEACTBEHHOM 6/IM30CTM
OT MOKPbITUS M3 HabPbI3r-6eTOHa AOMNycKaeTcsa Npu Habope
M NMPOYHOCTK He MeHee T MMa (10 kre/cm?).

TEXHOJOIS PABOT MO BO3BEAEHUIO
OBJAENKWM C MPUMEHEHUEM
APOYHO-BETOHHOW KPEMU

B 3a60e coopy»atoT Kpenb, COCTOSILLIYHO M3 apoK 1 BETOHa,
KOTOpas Ha nepumof, pasBUTUS FOPHOrO AaBEHNA UMEET He-
CYLLYHO CMOCOBHOCTb, MPEBbILLIAOLLYH PaCyeTHble Harpy3Kuy,
rapaHTVpyst 6e30MacHOCTb BefleHWst paboT. [ocne ctabunu-
3aLMW FOPHOro AaBfEHNS UMEETCA BO3MOXHOCTb AEMOHTaxa
apoK 7151 NOBTOPHOIO WX MCMOSb30BaHWS.

OZHVM 13 OCHOBHbIX MPUHLMMOB SIBNSIETCA BEAEHME MOCTO-
AHHOMO MHCTPYMEHTAIbHOrO KOHTPOJISt CMELLIEHWIA MOBEPXHO-
CTV BbIpaboTKK, COOTBETCTBUSA (haKTUYECKMX YCNOBUIA CTPOW-
TeNbCTBa NMPOEKTHbIM AaHHbIM 1 (DAKTUYECKOrO Harpy>KeHust
apOYHO-6ETOHHOI Kpenu. KOHTPOsIb YCNOBWIA CTPOUTENBCTBA
BeET TaKXKe MHXXEHEPHO-Teonormieckas cy>oa nyTem oLeH-
KW XapakTepUCTNK MaccuBa v yCTOMYMBOCTU BbIPaGOTKM B 3a-
60e Ha OCHOBE pa3Befjo4YHOro GypeHus.

MNocnenoBaTenbHOCTb OCHOBHbIX PAaboyKX MPOLIECCOB B 3a-
60e Npu NPoXofIKe BbIPaGoTKM Ha 1 LMK TakoBa: paspaboTka
FPyHTa Ha ANMHY 3axoaKu (BypeHne 1 B3pbIB); MOrpy3Kka 1 oT-
KaTKa Mopozbl; yCTaHOBKa apok KperseHus (Kpyxkan onasnyeé-
KW); YCTaHOBKA onasy6Ku 1 OTOPLIOBKK; GETOHMPOBaHWE Ha-
PY>KHOIO CMost 06AeNKM; NPoBeAeHNEe NEPBUYHbBIX M3MEPEHNI
MONOXKEHWST MapOK; 3aTeM LMK paboT MOBTOPSETCS.

MocnenoBaTenbHOCTb OCHOBHbIX PaBoyvx MPOLIECCOB MpK
BGETOHMPOBAHWI BHYTPEHHErO CNost 06/eNKM TakoBa: NpoBe-
ZleHne BTOPUYHbBIX M3MEPEHMI MONOXKEHWS MapOK; OLIEHKa Ha-
rPY30K Ha BPEMEHHYHO KPETb 1 NMPUHATNE PELLIEHNS O AEMOH-
TaXke UM OCTaB/IEHNM apOK; MO BO3MOXHOCTM — CHATME apoK;
HaHeceHWe pasaennTenbHOro NMOKPbITUS; MPY HEOOXOAMMOCTM
— yCTaHOBKa apMaTypbl; NepeaBmyKKa onany6Kku, ycTaHoBKa 1
OTOpLIOBKA €e€; yknaaKka 6eToHa B OMnanyoKy; BblAepyKka 6eTo-
Ha 1 pacnanyoKa; 3aTem LMK NMOBTOPSIETCS.

MpoxoaKy TOHHENsI ¢ BO3BeAeHWEM Y 33005 apOYHO-6ETOH-
HOW Kpenu BefyT NMperMyLIECTBEHHO CNOCO60M CMOLLHOIO
326051 C NpUMeHeHeM 6ypOB3PbIBHbIX PadoT.

BennumHy 3axofKun yCTaHaBNMBatOT NMPOEKTOM B. 3aBUCHMMO-
CTM OT FOPHO-TE0SIOMMYECKMX U FOPHO-TEXHWUYECKUNX YCOBUIA B
npegenax ot 1 oo 3 m.

TEXHOJ1OT1S PABOT
NO HOBOABCTPUMCKOMY METOQY

9ToT cnoco6 (HOBOABCTPUMIACKMIA TOHHENbHbIA  METOf,
HATM) NpuMeHSAOT AN MPOXOAKM Y4aCTKOB TOHHENEN C rpyH-
TaMn cpeaHeit KpenocTn 1 MArkMMm (Hanpumep, crnaHeL) ¢
pacKpbITMEM BbIPaboTKM MO YaCTAM MpY KPEMIEHNM ee aHKe-
paMn 1 MOKPbITUEM N3 HabpbI3r-H€ToHa MO METANINYECKON
ceTKe.
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Npwn aToM cnocobe pa3paboTKy rpyHTa NPOM3BOAST MO KOH-
TYypy CBOfa W CTeH, OCTaBAAA HETPOHYTbIM AAPO, Cry»Kallee
ANs nopaepykaHus 3a6os (puc. 5a). Mpoxoaky kanottsl (1) Be-
JyT 3aX0fKaMu 1Mo 1,5 M C YCTaHOBKOM aHKepOB (2), KOHCTPYK-
LIMKO KOTOPbIX M MEeCTa YCTaHOBKM BbIGMPaoT B 3aBUCHMMOCTY
OT CBOWCTB IPyHTa 1 pa3mepoB BbIpaboTKM.
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Puc. 5. Cxema nponsBogcTBa paboT rpu criocobe ornopHoro
A4pa ¢ NogatinBoy 064esKov (HoBoaBCTPUNCKUI Croco6)

o ceTke, HAaTAHYTOM MeX Ay aHKepamK, HaHoCAT cnol (3)
HabpbI3r-6eTOHa ToNWmMHOM 12-20 CM, KOTOpbIA B Clydae
HEOBXOAMMOCTY YCUIMBAETCS apkamu WAW pelleTyaTbiMm
Jlyramu 13 apmaTypHol cTann. 3aTem pa3pabaTbiBatoT cpea-
HIOKO YacTb KanoTTbl (4). 3aBepluaeTcs co3faHne noaaTu-
BOW 06[€NKM MO KOHTYPY BbIpaboTKM pa3paboTKon GOKOBbIX
wrpocc (5) ¢ yCcTaHOBKOW aHKEPOB M HAaHECEHNEM HaBPbI3r-
6eToHa (6).

HezaMKkHyTaa obdenka SBAsSeTCs MOAATIMBOM Kpernbro,
KOTOpas xopowo AedOopMUPYETCSH, 3aTyxaHue aTux aedop-
MaLWii PerynsipHo M3MepAoT Mo BpemMenu. Aapo (7) paspa-
6aTbIBatOT MOA 3aLLUMTON y>Ke BO3BEAEHHOW 06A€ENKM, Nocne
4ero Hemef1eHHO 6ETOHMPYHOT 06paTHbI cBOf (8) cpasy Ha
BCHO TOJILLIMHY.

Yepes 3-5 MecsiLeB Mocse 3aMblKaHus 06paTHOrO CBOAA,
korga gedopmauny B rOPHOM MaccuBe AOCTUIHYT COCTO-
AHWSA PaBHOBECUS, BO3BOAAT HECYLLYHO 06AeNKY U3 MOHO-

JIlutepatypa

NIMTHOrO 6eTOHa MK HabpbI3r-6eToHa. [pn HEOBXOAMMOCTH
MEX 1y NEPBUYHON OBAENKON 1N HeCyLLien 06AeNKOM nomeLLa-
FOT MAEHOYHYIO MMAPOM30NALMIO. B pesynbTaTe BbIMOSHEH-
HbIX PaboT MosydaeTca KOHCTPyKUmA (puc. 56), cocTosuas
13 HabpbI3r-6eTOHHOM 06Aenkn (3), onvpatoLeinca Ha ob-
paTHbIi cBof (8), 1 obaenkn ToHHena (10) M3 MOHOMUTHOIO
6eToHa (HabpbI3r-6eToHa), MeX/y KOTOPbIMU HaxoauTCs -
apovizonsaums (9).

Moa6op MHBEKLIMOHHBbIX PACTBOPOB 1 TEXHONOMMIO UX U3-
rOTOBJ/IEHNA ClieayeT BbINONHATb B cooTBeTcTBMM C [1], [2], [4],
[11].

3AKJTIOYEHUE

MoBoAOM ANA HanMMcaHMS AaHHOW pa6oTbl Nocny-
YKWUIo obpalleHue Og4HOM crieLMann3MpoBaHHON opra-
HU3aLUK, KOTOpas CTOJNKHYNIacb C TPYAHOCTAMM Npu
NPOEKTUPOBAHNUMN U COOPYXXEHMU NOA3EMHbIX FOPHbIX
BbIpaboOTOK B CJIOXHbIX WH)XeHepHO-reoslorMyeckKux
ycnoBusix.

BbiiCHWIOCb, YTO CYLLECTBYylolULass B HacTosliee
BpeMsi HOpMaTMBHasA 6a3a Nno yCTpPoOMCTBY BpeMeHHOM
Kpenu TOHHEeJIbHbIX COOpPY)XeHUI ycTapesia 1 He oTBe-
YyaeT coBpeMeHHbIM NOTPe6HOCTAM NPOU3BOACTBA.

MockonbKy pa3paboTKoi HOPMaTUBOB B CTpPOMU-
TenbcTBe 3aHMMaeTca MuHcTpoi Poccumu, notpebo-
BaJiocb 060CHOBaTb He06XOAMMOCTb pa3paboTKu
HOBOrO HOPMAaTMBHO-TEXHUYECKOrOo JAOKYMeHTa B
yKa3aHHOi o6nacTu. MonbiTKa COOTBETCTBYIOLLErO
060CHOBaHUA U cAeNlaHa B JaHHOM cTaTbe.

CuuTtaem, YTO 9Ta paboTa MOXET Nieub B OCHOBY
npeanonaraemMoro HOBOro HOpPMaTMBHOIO A OKYMEH-
Ta NO YCTPOMCTBY BPEMEHHONM Kpenu NMpu coopyxe-
HUMN TOHHEJIE U METPOMNOJITEHOB 3aKPbITbIM CMOCO-
60oM. m
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