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1. OCHOBbBbI TEXHOJIOI'MYECKOI'O TIPOEKTUPOBAHUSA

OI[HOﬁ N3 CUCTCM KaIIMTAJIbHOI'O CTPOUTCIILCTBA ABJICTCA CTPOUTETBbHOE
MpPOU3BOJACTBO — COBOKYIIHOCTH IMPOMU3BOACTBCHHBLIX IIPOMCCCOB, OCYIICCTBIIAC-
MBIX HCIIOCPCACTBCHHO Ha CTpOHTGJIBHOfI IJIomaake, BKIKO4YasaA CTPOUTCIBHO-
MOHTAXHBIC U CIICOHUAJIBHBIC IIPOLICCCHI B HO,Z[FOTOBI/ITGJII)HHﬁ 1 OCHOBHOM IIepuo-
AbI CTPOUTCIILCTBA.

Koneunpim PE3YJIbTATOM BBIITOJIHCHHA COBOKYITHOCTHU CTPOHTCIIbHBIX IIPO-

OCCCOB ABJIACTCA CTPOUTCIIbHAA ITPOAYKIIHMA, 110 KOTOpOﬁ CJICOyCT IMOoAPa3yMCBATh

OTJICTTLHBIC YAaCTH CTPOSAIINXCS 00BEKTOB U 3aKOHUYCHHBIC 3/ITAHUS U COOPYKCHHSI.

B HapoaHOXO34MCTBEHHBIX IUIAHAX MOJ CTPOUTEIBHOW MPOIYKIIUEH TOJI-
pa3yMeBalOT BBEJACHHBIC B AKCILIyaTallMIO MPOMBIIUICHHBIE TIPEANPUITUI U 1IEXH,
YKUJIBIE IOMa, 31aHUsI OOIIECTBEHHOIO Ha3HAYEHUS U JPYTrde BHOBb MOCTPOCHHbBIC
U PEKOHCTPYUPOBAHHBIE OOBEKTHI.

TexH0JI0THS CTPOMTEJIBLHOI0 MPOM3BOJACTBA — O5TO HayKa O METOJax
BBITIOJTHEHUS CTPOUTENBbHBIX MPOIECCOB, OOECMEUUBAIOIIUX OOpabOTKY CTpOHU-
TEJILHBIX MaTepHasoB, MOIy(paOpUKaTOB U KOHCTPYKIIUN C KaYECTBEHHBIM H3MeE-
HEHHUEM HMX COCTOSIHUS, (PU3UKO-XUMHYECKUX CBONCTB, TEOMETPUYECKUX PA3MEPOB

C OCJIBIO IMOJYUCHUS ITPOAYKIMH 3a1aHHOI'O Ka4CCTBA.

1.1 COAEPKAHUE MU CTPYKTYPA CTPOUTEJIBHBIX ITPO-
HECCOB
B cTpouTenbHBIX mpoleccax y4acTBYIOT paOoure, UCIONB3YIOT TeXHUYE-
CKHE€ CpEACTBA, C MOMOIIBIO KOTOPBIX U3 MAaTEPHAIBHBIX 3JIEMEHTOB CO3JA0T
CTPOUTENIbHYIO IPOAYKIIHIO.
CrpoutenbHbIE MPOILECCHl XapaKTEPU3YIOTCI MHOTO()AKTOPHOCTHIO U CIIe-
IU(UIECKIMU 0OCOOCHHOCTSIMH, YTO 00YCIIOBJICHO:
e  HEMOABM)XHOCTBIO CTPOUTENIbHOMN NMPOYyKIUH,;
e  MHOToo0Opa3ueMm CTPOUTENbHOU MPOIYKIINH;
e pazHooOpa3ueM MaTepualbHbBIX SJIEMEHTOB,;

o MNPpHUPOJHO-KIMMATHYCCKUMHN YCIIOBUAMMU.
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CTpOI/ITCJIBHBIe IMpouecChbl IO CBOCMY COACPKAHHUIO B TCXHOJIOTHMYCCKOM

OTHOIIIEHUH MPEACTABISAIOT OO0 COBOKYIMHOCTH IBYX acmeKkToB. IIepBbIif acnekT

OIIpCACIIACT OCO6€HHOCTI/I, IMPOUCXOAAIHNEC C MAaTCPHUAJIbHBIMHA 3JICMCHTAMMU B IIPO-
CTPAaHCTBC U BpCMCHU 0e3 M3MEHEHHS UX @HBHKO-MGX&HI/I‘IGCKI/IX CBOMCTB: TpaHC-

NOPTUPOBAHUE, YKIAJKY, YIUIOTHEHUE, COOPKY, CTHIKOBKY U Ap. BTOpoil acmekt

XapakTepusyer (U3UKO-XUMHUYECKHE TMPEBpAIICHUs, W3MEHSIONNEe KOHEYHbIE
CBOMCTBA MAaTEpUATbHBIX AJIEMEHTOB: MPOYHOCTh, IJIOTHOCTb, HAMPSKEHHOCTH,
TEIJIONPOBOAHOCTD, BIArONPOHUIIAEMOCTb U .

B cTpoutenscTBe mMpou3BOACTBEHHBIE MTPOLIECCHI KIACCU(PUIIUPYIOT Ha JBe
rpynnbl — BHEIUIONIAJ0YHbBIE MPOILECCHl U MPOILECCHl CTPOUTENBHOMN TIIOMIAAKH
(BHYTPHILIOIIAOYHbIE), KaXKJasi M3 KOTOPBIX PEIIAeT OIpeAejeHHbIE 3aJaud U
TaK)K€ UMEET CBOIO BHYTPEHHIOKO KJIACCU(UKAIIHIO.

OcHoOBOM KIaccu(puKaIMU MPOLECCOB CTPOUTEIBHOTO MPOU3BOACTBA SIB-
JsIeTCsl MOAPA3/IEICHUE UX 110 TEXHOJOTUYECKUM MPU3HAKAM:

1.  3acomosumenvuvie npoyeccol 00ECNEUUBAIOT CTPOAIIUMNCA OOBEKT
nosrypaOpukaTtamu, JeTaIIMU U U3ICIUSIMU.

2.  Tpancnopmmusie npoyeccol 00OECHEUMBAIOT JOCTABKY MaTEPHAIbHBIX
AJIEMEHTOB U TEXHUYECKUX CPEJICTB K MECTaM BO3BEACHHUs KOHCTpYyKIui. TpaHc-
HOPTHBIM TpOLEcCaM OOBIYHO COIYTCTBYIOT MPOLECCHl MOTPY3KH, Pa3Tpy3Ku H
CKJIQJUPOBAHMS.

3. Iloocomosumenvuvie  npoyeccbt  TPEAUIECTBYIOT  MOHTaXKHO-
YKJIaJI0YHBIM U 00ecTieunBarOT ux 3QGEeKTUBHOE BHITIOJIHEHUE (HAIIpUMeEp, YKPYyII-
HUTEIbHAs cOOpKa KOHCTPYKIUI), TPEABAPUTEILHOE MEPE] MOHTAXKOM 00YCTPOIi-
CTBO MOHTHPYEMBbIX KOHCTPYKLIHUN BCIIOMOTaTeIbHBIMU MPUCTIOCOOTICHUSIMH U JP.

4.  MoumasicHo-yKknaoounvle npoyeccvl 00ECIICUUBAIOT MOJyYCHUE TPO-
TYKIUW CTPOUTEIBHOTO MPOM3BOJCTBA M 3aKIIOYAIOTCSA B NEpepadoTKe, U3MEHe-
HUM (HOPMBI WM MPUIAHUHM HOBBIX KAaYE€CTB MaTEpUAIbHBIM 3JIEMEHTaM CTpPOH-
TEJIbHBIX MPOLIECCOB.

MOHTa}KHO-YKJ'IaI[O‘-IHBIC IIPpOLECChI ACIIATCA Ha BCAYINHMC U COBMCIIICHHEBIC.

Beoywue npoyeccer BXOIAT B HEMPEPHIBHYIO TEXHOJOTUYECKYIO IIENb MPOU3BOI-

CTBa W ONpPCACIAIOT Pa3sBUTUC KW MNPOAOJDKHTCIIBHOCTH CTPOUTCIILCTBA 00BEeKTA.



N Cosmewyennvie npoyeccovl, TEXHOJIOTHUECKH HETTOCPEJCTBEHHO HE CBSI3aHHBIC C Be-
OYIIAMH TIPOIIECCAaMH, MOTYT BBITIOJIHITHCS TapajuieibHO ¢ HUMHU. CoBMeleHne
MpoIieccoB (IIPU CTPOTOM COOJIIOJICHUM TMPaBUi 0€30MacHOCTH TpyJa pabouux)
MI03BOJISICT 3HAYUTEIHLHO COKPATHTh MPOJOIHKUTEILHOCT CTPOUTEIIBCTBA.

HDOHGCCBI KJ'IaCCI/Id)I/IHI/IDVIOT TAaKOKC 110 CTCICHM VYVYaCcTHUiA MAIIMH H

CPCACTB MCXAHU3AIIUHU IIPHU UX BBIIIOJIHCHHUH:

1 Mexanuzuposannvie npoyeccvl BBHITOIHAIOT C TOMOIIbIO MainH. Pabo-
YHe 3J€Ch JIMIIb YIPABISIIOT MAaIlIMHAMU U OOCITYKUBAIOT HX.

2 Ilonymexanusuposannvie npoyeccvl XapakTEPU3YIOTCS TEM, YTO B HUX
Haps1y C MAalIMHAMH HCTOJIB3YIOT PYYHOU TPY.

3 Pyunule npoyeccwl BHITIOIHAIOT C TOMOIIbI0 HHCTPYMEHTOB.

B 3aBHCUMOCTH OT CI0KHOCTH MPOU3BOJACTBA MPOIECCHI MOTYT OBITH MPO-

CTBIMH ¥ KOMIUICKCHBIMH:

1 Ilpocmoti mpyooeoti npoyecc NpeNCTaBisieT cOO0N COBOKYIMHOCTh TE€X-
HOJIOTMYECKH CBS3aHHBIX MEXy OO0 pabouyux ormeparuii, OCyIIeCTBIIEMbIX O/I-
HUM pabouuM wid rpynmnoit (3BeHom) pabouux. Kaxknas pabouas omepaius co-
CTOUT U3 PaboYMX MPUEMOB, KOTOphIE BKIIIOUAIOT pabouue JBkKeHus. Paboune
NPUEMBI U JBUKEHUS BBITIOJIHIET OAUH pabOUnid.

2 Komnnexchuiil (croscHulil) mpyoogoii npoyecc TIPEACTaBISIET COO0M co-
BOKYITHOCTH OJTHOBPEMEHHO MPOW3BOANUMBIX, TIPOCTHIX MPOIIECCOB, B3AMMHO 3aBH-
CHMBIX U CBA3aHHBIX KOHEUYHOW MPOTYKIUECH.

JIJist BBITIOJTHEHHST KaXKIOTO CTPOUTEIBHOTO MpOoIlecca HEOOXOauMO Ipa-
BUJILHO OPTaHU30BaTh pabodee mMecTo. PaGoumM MecToM Ha3bIBaeTCs MPOCTPAH-
CTBO, B TIpeJieJIaX KOTOPOTO MEePEMEIIAI0TCs YIaCTBYIOIINE B CTPOUTEITHLHOM TIPO-
1ecce pabouure, pacroaoKeHbl pa3IuIHbIC TPUCIIOCOOJICHUS, TIPEIMETHI U OPYIHSI
TpyZa.

VYyacTok paboThl, BEICIIEMbBIA OJJHOMY pabodeMy WM 3BEHY, Ha3bIBACTCS
NeJSTHKOM, a YJaCTOK, BBIJICIISIEMBINA OpUrae, — 3aXBaTKO#. Pa3mepsl neasHku u
3aXBaTKH JOJDKHBI 00€CTICUUTh JOCTATOYHBIA (PPOHT padOT, IO3BOJISIONTUN pado-
4yeMy 3BeHY U Opurajie mpou3BOAUTENbHO U 0€30MacHO padoTaTh B TEYEHHE IPO-

JOJDKUTENIBHOTO BpeMEHH (0OBIYHO HE MEHee MOJIyCMeHbI) 0e3 repexoa K HOBOMY
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MecTy paboTbl. COBOKYIMHOCTh CTPOUTENBHBIX MPOLIECCOB, B PE3YJITATE KOTOPHIX
MOSIBJIIETCSl KOHEYHas (B BUE 3aKOHUYCHHBIX 3/IaHUI U COOPYKEHUH) WK MPOMe-
XKyTo4yHas (B BUJE YacTe WIIM KOHCTPYKTHUBHBIX 3JIEMEHTOB, 3JJaHUN U COOpYXKe-
HUMN) IPOAYKIUS, IPEJICTABIIAET COOOM CTPOUTEIbHBIE PA0OTHI.

OtnenpHbIE BUABI CTPOUTENBHBIX pa0OT MOJYYUIIA CBOE HAMMEHOBAHUE T10
BUJly TIepepadaThIBAEMbIX MATEPUATIOB WM 1O KOHCTPYKTUBHBIM 3JI€MEHTaM, KO-
TOpBIE SBJSIOTCS MPOAYKIMEH TaHHOTO BuAa pabot. [1o nepsomy npusHaxy pasiu-
YaloT 3€MJISIHbIC, KAMEHHbIE, OETOHHBIC U T. [I., IO BTOPOMY — KpPOBEJIbHBIE, U30-

JHIOHUOHHBIC U T. .

1.2 TIPO®ECCUHU CTPOUTEJIBHBIX PABOYUX

IIpogeccust — 310 MOCTOSTHHAS ACATENBHOCTD, TPEOYIOLIAsl CHIEHUATIbHOM
noarotoBku. Ilpodeccus ompenensercs BUIOM U XapaKT€POM BBIOJIHIEMbBIX
CTPOMUTENBHBIX TPOLIECCOB: OCTOHIIMKU BBINOJHAIOT OETOHHBIE PabOThI, KaMEH-
MKW — KaMeHHbIE U T. A. OIHAKO KaXAbld U3 HUX MOYKET UMETh CBOIO CIELU-
QIBHOCTh IO JAHHOMY BUJIy padoOT, HApUMEP IUIOTHUK OMATYOIIMK, KaMEHIUK
10 KUPIIMYHOU KJIAJKE U T. 1.

JUist BeieHUs1 CTPOUTENBCTBA HYX HbI padodKe C pa3HbIM YPOBHEM IOJIIO-
TOBKH, T. €. pa3HOoi kBajauukanuu. Homenknarypa npodeccuid, criernuaibHo-
CTell U KBAIM(PHUKAUMN CTPOUTENBbHBIX pabOUYMX YCTAHABIMBAETCS ACHCTBYIOIIUM
«EnuHpIM Tapu@HO-KBaTU(UKALIMOHHBIM CIIPABOYHUKOM paloT U mpodeccuid pa-
O00uyuX, 3aHATBIX B CTPOUTEIILCTBE M HA PEMOHTHO-CTPOUTENBHBIX PadOTax»
(ETKC). B ETKC npuBeneHbl KBATU(PUKAITUOHHBIE XaPAKTEPUCTUKU CTPOUTEIh-
HBIX POQEeCcCHil U CreruatbHOCTEH.

[TokazaTenem kBanudukanuu paboyero sBisieTcsl pa3psil, yCTaHABIUBAae-
MBI B COOTBETCTBUHU C TapUPHO-KBATU(PUKAIIMOHHBIMUA XapaKTePUCTUKAMU, TIPU-
BEJICHHBIMU ISl KK 10M ripodeccuu u kaxaoro paspsaa B ETKC. Beero numeercs
BOCEMb pa3psioB. PaboueMy paspsn npucBanBaeT KBAIM(PUKAIIMOHHAS KOMUCCHS,
KOTOpasi PYKOBOJCTBYETCS  Tapu(pHO-KBATU(UKAITMOHHBIMA  TPEOOBAHUSIMH,
MPEIbIBISIEMBIMHA K BBITIONIHsIEMOM pabote. Kpome Toro, pabouunii m1oimKeH 3HATH

I[MpaBujia TCXHUKHU 6630HaCHOCTI/I, [MpaBujia BHYTPCHHCTO TPyAOBOI'o pacropsaaka u
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TpeOOBaHMsI, KOTOPHIM JOJKHO COOTBETCTBOBATh Kaue€CTBO pabOT MO CMEXHBIM
CTPOUTENLHBIM MPOLIECCaM.

VYcnenrHoe BBINOJHEHUE CTPOUTEIBHBIX MPOIECCOB TPEOYeT pa3iesieHUs
TpyJa MEXJy pabOYMMU B COOTBETCTBUM C UX KBadu(UKAIMEH U OpraHU3aIlluu UX
COBMECTHOM paboThl. [103TOMY CTpOUTENBHBIE IPOIECCH BBIMOIHSIIOT 3BEHbS WIIH
Opuraabl pabounx. 3BeHO COCTOUT U3 2 ... 5 pabounx oAHOU mpodeccuu pasziny-
HOW KBaJIU(DUKAIIHH.

Bpuraga coctout u3 OosblIero yuciaa pabounx, 4YeM 3BEHO, WU U3 HE-
CKOJIbKUX 3BEHbeB. KoIMuecTBEHHBIM M KBaIU(UKAIIMOHHBINA COCTaBbl 3BEHHEB U
OpuraJ yCTaHABIMBAIOT B 3aBUCUMOCTH OT o0bemMa pabOT M CIOXKHOCTH Ipoliec-
COB.

Haubonee pacrnpocTpaHeHbl B CTPOHMTENBCTBE CHEIHUAIU3HPOBAHHBIC U
KOMIUTIEKCHBIE Opuranbl. Creyuanusupoganuvie Opueadsl OPTaHU3OBBIBAIOT MpU
BBIMOJIHEHUH OO0JIbIIOr0 00beMa paboT ¢ OJHOPOJIHBIMU IpoleccaMu. Komniexc-
Hble Opueaodvl, B COCTaB KOTOPBIX BXOIST CHEIMATU3UPOBAHHBIE 3BEHbBS, (HOPMU-
pytotr npu Heobxoaumoctu CBSA3ATD opranumzaninoHHO IpPOCThIE MPOLECCHl B
KOMILJIEKCHBIN mporiecc. KomriekcHas Opuraga ooweauser oosraHo 50... 60 pa-
00uYMX pa3auYHbIX Mpodeccuil U crnennanbHocTe. bpuragupa koMiiekcHon Opu-
rajpl Ha3HayaloT W3 yucia Hanbosee KBaTu(UIMPOBAHHBIX PabOYMX BemyIlIei

CIICIHUAJIBHOCTH.

1.3 TEXHUYECKOE U TAPU®OHOE HOPMUPOBAHUE, OILJIA-
TA TPYJA

BaxneitmuM mnokazareneM 3QGEeKTUBHOCTH TPYIAOBOM ACSITEIBHOCTH pa-
0o4ero sBIAETCS MPOU3BOAUTENBHOCTH TPYAA, ONpeaestomas nporpecc ooie-
CTBEHHOTO TPOM3BOJACTBA, A TAKXKE YPOBEHb PA3BUTHUSL MPOU3BOAUTEIIBHBIX CHII
oO1iecTna.

[Tpou3BOAUTENHHOCTH TPYJa CTPOUTEIBHBIX PA0OUMX OMPEIACIISACTCS:

BbIPA00OTKON — KOJUYECTBOM CTPOUTEIHHOU MPOIYKIIMH, BHIPAOOTAHHOM

3a eIMHUIlY BpeMeHH (3a 14., cMeHy u T. 11.);
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TPYA0E€MKOCTBI0 — 3aTpaTamMu pabo4yero BpeMeHH (4Yesl.-d, yell.-CMeHa U
T. 1) Ha EIUHUIy CTPOUTENBHONM HPOAYKIMH (M KHPIHMYHOM KIIaIKH,
M? IITYKAaTypKU M T. 1.). JJaHHAs XapaKTePUCTHKA SABISAETCS OJHMM U3 OCHOBHBIX
MOKa3aTeJiel OLEHKU ITPOU3BOIUTEIIBHOCTH Tpyaa. UeM MeHbIIIe 3aTpaThl TPyJa Ha
€AUHUILY TPOIYKIINH,- TEM BBIIIE TPOU3BOJUTEIBLHOCTD TPYa.

KonnuecTBEHHO TPYIOEMKOCTh PErNIAMEHTUPYETCS TEXHUYECKUM HOPMH-
poBaHUEM. TexHuyeckoe HOpMUposaHue — 3TO YCTAHOBJIICHHE TEXHUYECKH 000C-
HOBAaHHBIX HOPM 3aTpaT TPyJa, MAlIMHHOTO BPEMEHU U MaTEpPUAIbHBIX PECYPCOB
Ha eIMHULY poAyKuuu. HopMel 3aTpart Tpyna BeIpaKkaroT B BUAE HOPM BPEMEHU U
BBIPAOOTKHU.

Hopmoii BpeMeHH Ha3bIBaETCS KOJIMYECTBO BPEMEHHU, HEOOXOIUMOTO JIIsl
M3TOTOBJICHUSI €IMHMIIBI IPOAYKIIMU HaJJIexaniero kauecra. [Ipu ompeneneHuun
HOPMBbI BpPEMEHU MCXOJIAT U3 YCIOBUS, YTO HOPMHUPYEMYIO Pa0OTy BBITIOIHSIOT 1O
COBPEMEHHOW TEXHOJIOTUU paboyre COOTBETCTBYIONICH npodeccuu u KBamuduka-
nuu. HopMoii MAIIMHHOTO BPeMEHHU TaKXKe SBJISIETCS KOJIUYECTBO BPEMEHHU pa-
OOTBI MalIMHBI, HEOOXOIUMOE JJI1 U3TOTOBJICHUS €AMHUIIBI MAITMHHON TIPOYKITUU
COOTBETCTBYIOIIIETO KA4eCTBA MPH MPABWILHON OpraHU3aluu padOThI, MO3BOJISIO-
el MakCMMAaJIbHO MCMOJIb30BATh JKCILUTyaTallMOHHYIO MPOU3BOAUTEIHLHOCTh Ma-
IIVHBI.

Hopma BripaGoTku pabodero uiv 3BeHa pabo4rx U COOTBETCTBEHHO HOpMaA
BBIPAOOTKM MAallMHBl WJIM KOMIUIEKTa MAIlUH MPEACTaBISIET COOOM KOJIUYECTBO
MPOAYKIMHU, MOJIYy4YaeMOW 3a €IMHUIy BPEMEHU IPU YCIOBUSAX, HNPUHATBHIX IS
YCTAHOBJICHUS] HOPM BPEMEHU.

Hopwmbl BpeMeHu 1 HOpMBI BBIPAOOTKM CBSI3aHBI CIEAYIOIIMM COOTHOIIIE-
HUEM:

Hauwp = 1/Hgp

rane Hg,p — HOpMa BbIpaOOTKM B eAMHULAX nponykuuu; Hy,, — HOpma
BPEMEHU B €IMHUIIAX BPEMEHU Ha OJIHOTO paboyero.

3Hasi HOPMbI BPEMEHH M HOPMBI BBIPAOOTKH, MOXHO OIPENEIUTh YPOBEHb
MIPOU3BOAUTENILHOCTH Tpyna. Ecnu 3aganHas pabota, Ha KOTOPYIO TT0 HOpMaM II0-

naranoch TyuepBpeMEHH, Oblaa BBIMONHEHA 32 T gax, TO



Viur= (Trop/ Tax) * 100%

YPpOBEHBb MPOU3BOJIUTENBHOCTH TPYJA IO KOJIUYECTBY NPOAYKIUH, KOTOpast
JI0JKHA OBITh MOJTyY€Ha 3a €AMHULY BpeMeHHU Il , M IO (PaKTUUECKU BBIIOJIHEH-
HOM nIpoayKuuu Ilgac , cOCTaBUT

Viur= (Hgar/Top) 100%

Hopma BeIpaOOTKM MalllMHBI CBs3aHA ¢ HOPMOW MAITMHHOI'O BPEMEHH 3a-
BUCHMOCTBIO

H BEID. M 1/HBp. M

rae H gup. v — HOPMBI BBIpAOOTKM MAIllMHBI B €IUHUIAX HPOAYKIIHH;
Hyp i — HOpMa MalIMHHOTO BPEMEHU B €AMHUIIAX BPEMEHH.

HopMbl ncrons3yroT 11 pacueToB ¢ paboyuMH, MpH Pa3padOTKE JIOKY-
MEHTAIIUU T10 MTPOU3BOJICTBY pabOT U OlleHKE d(PHEKTUBHOCTU MPUHSITHIX TEXHOJIO-
TUYECKUX PEIICHUMN.

Ienb TaprdHOro HOPMUPOBAHUS — OIEHUTH KaueCTBO TPYJa, KOJIUUECTBO
KOTOPOT0 YCTAaHABJIMBAIOT MO TEXHUYECKH 00OOCHOBAaHHBIM HOpMaM. TapudHas cu-
creMa 1o3BoJisgeT AudPepeHIupoBaTh OIJIaTy TPyAa B 3aBUCHMOCTH OT CJIOXKHO-
CTH M TPYJOEMKOCTH BBIMOJIHIEMON padoThl. TapudHas cucremMa COCTOUT W3 Ta-
pU(DHBIX CETOK, OMPEACIISIIONIUX COOTHOIIEHUS B OIUIaTe TPyJa Pa3IUYHbIX TPYIIII
pabounx (paspsymoB paboumx), nmpuHuMaembix 1Mo ETKC, um TapudHBIX CTaBOK,
OTIPEICIISIIOIIMX pa3Mep OIIaThl paboyuX 3a €IWHUIYY BpeMeHU (4ac, JeHb, Me-
csan). B HacTosiiee BpeMsi B CTPOUTENBCTBE ACHCTBYET LIECTUPA3PSAAHAS CETKA.

Ha ocHoBe HOpM BpeMeHHM M Tapu(HBIX CTABOK YCTAaHABJIMBAIOT PACIICHKU
JUISL CICNIBHOM OMJIATHI TPYyAa.

I'ocynapcrBenHbie 3JieMeHTHble cMeTHble HOpMbI (I'DCH) — 5310
COOPHHMKHU TOCYJaPCTBEHHBIX AJIEMEHTHBIX CMETHBIX HOPMAaTHUBOB Ha CTPOUTEIIb-
HbIE U CIEHHAIbHBIC CTPOUTENbHBIE Pa0bO0Thl. CMETHBIM HOPMATUB OTACJIBHBIX
AJIEMEHTOB TPSMBIX 3aTpaT, MPUXOISAIINXCS HAa €IUHUILY 00heMa CTPOUTEIHHBIX
paboT U KOHCTPYKTHUBHBIX JIEMEHTOB, PacXoJ CTPOUTEIbHBIX MaTepHUasoB, 3aTpa-
ThI TPy/1a CTPOUTENIBHBIX pa0OUMX M BPEMEHHU pabOThl CTPOUTEIHHBIX MAIITHH.

B HOpmax HaxomsTcs oTpakeHHE HambOojee MPOrpecCHUBHBIC, YKOHOMHY-

HBIC IIPOCKTHBLIC PCIICHUA W HHAYCTPpHUAJIIBHBIC MCTOJAbI IIPOHU3BOJACTBA pa60T.



W CMeTHbIE HOPMBI CITy>KaT 0a30i AJid ONpeAesIeHusl CMETHOM CTOUMOCTH OTAEJIbHO-
ro Buja paboT, KOHCTPYKIMHI U 3/TaHUA.

Enunbie Hopmbl U pacuenku (EHuP). Paciienku B coopuukax EHuP, 3a
UCKIIIOUEHHEM 0CO00 OTOBOPEHHBIX CIIy4aeB, OMpPENENICHbl U3 pacyeTa YacOBBIX
Tapu(PHBIX CTABOK MPU CEMUYAcOBOM pabouem jnHe. PaGoumm, 3aHSATHIM HA Take-
JaXXHBIX paboTax W Ha paboTax ¢ BPEAHBIMU YCIOBUSMHU TpyAa, Tapu(HbIE CTABKU
MOBBIMIAIOT Ha 8%, a pabounM, 3aHATHIM Ha 0CO00 TSKETBIX paboTax u Ha paboTax
c 0c000 BpeIHBIMH yCIIOBUSIMU Tpyna, — Ha 17%. [lepeunu npodeccuii padbounx
U paboT, OIUIAUYMBAEMBIX IO MOBBIIICHHBIM TapU(HBIM CTaBKaM, JaHbl B MPUIIOKE-
Huu Kk «OO01meit yvactiy EHuP.

Conepxamuecs B EHUP pacueHku onpenensior myTeM YMHOYKEHHsS 4aco-
BOM CTaBKH pabOyero COOTBETCTBYIOUIETO pazpsiaa (IUisl CTPOUTENbHBIX MpOLEC-
COB, OCYHIECTBJISIEMbIX UHAUBUAYAIbHO) WA CPETHEN YaCOBOM CTaBKH 3BeHA (11
MIPOLIECCOB, BBHIMOIHIEMBIX 3BEHbSIMU) HA HOPMbI BPEMEHH, BBIPA)KEHHBIE B YeJ.-4.
Pacuetnbie cocTaBel 3BeHbEB NTpuHUMalOT 1o EHuP.

JUis MeXaHU3UPOBAHHBIX PadOT KpOME HOPM BPEMEHU pabOuMX, Yell.-d,
pUBECHBI (B CKOOKax) HOPMbI BpEMEHHU MAaIllWH, Mal.-4. [ MammH, 31mu301u-
YECKH YYaCTBYIOIIMX B MPOM3BOJCTBEHHBIX MPOIIECCaX, HOPMbl BpEMEHU PaOOTHI,
KaK MPaBUJIO, HE TPUBE/ICHBI.

3a HMCKJIIOYEHUEM O0CO00 OroBOpEHHBIX ciy4yaeB, B EHuP yuteno u He
OIUIAYMBAETCA BpeMs, 3aTpauyMBaeMoe padOYMMH Ha TOJATOTOBHUTEIBHO-
3aKJIIOYUTENBHBIE Ollepaluu. Bpems, uayliee Ha NepeMelleHHe MaTepHaJIoB,
YUTEHO TOJIbKO Ha PacCTOSIHMS, YKa3aHHble B cOopHukax EHuP.

B c6opuukax EHuP comeprkarcs HOpMBI BpeMEHU M PaCIEHKH Ha OT/IEIb-
HbIe BUbI Pa0OT, a TaK)Ke Ha YKPYIMTHEHHbIE HOPMBI U PACIICHKHU.

Omiiara Tpyaa B CTPOUTEJIbCTBE. B CTpOUTENBCTBE CYIIECTBYIOT JABE OC-
HOBHBIE (DOPMBI OTUIATHI TPyJa: MOBPEMEHHAs, OXBaThIBaromias mpumepHo 15%
BCET0 KOHTHUHI€HTA CTPOUTEIBHBIX pab0UuX, U CAeIbHAs.

[Tpu moBpeMeHHOI oruIaTe Tpyaa pabounii moryvyaeT 3apaboTHYIO TaTy 3a
dakTrdeckn oTpaboTaHHOE BpeMs 1O JCHCTBYIONIMM Tapu(HBIM CTaBKaM MO pas-

psany, onpeaensemomy o ETKC. Oty ¢opmy omnarsl NpUMEHSIOT AJisi paboyux,
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3aHATHIX Ha JIEKYpPCTBAX U Ha JIPYTrUX padoTax, KOTOPbIE HE MOAJAI0TCS TOUYHOMY
HOPMHUPOBAHUIO M YYETYy. 3a BBICOKOE KAaYECTBO M CBOEBPEMEHHOE BBIIIOJIHEHHE
ATUX pabOT MOXKET BBIIIAYMBATHCA MpeMusi. B aToMm ciyyae oruiata Tpyaa sBIIsieT-
Ci MOBPEMEHHO-TIpEMUANIBHON. Pa3mep mpemun MoxkeT coctaBiATh 10 20% Ta-
pudHOI CTaBKU y pabounx, OOCTYKHBAIOUINX MEXAaHU3MBI, JIEKTPUUYECKHUE, TETl-
JoBbIe M BogomnpoBoaHbie cetd, u 30 ... 40% y pabouux, 3aHATHIX yIpaBICHUEM
MalIMHAMHU U UX PEMOHTOM.

CnenbHas ¢opMa OoIuIaThl TpyAa IpeayCcMaTPpUBAET BHIILUIATYy paboueMy 3a-
paboTHOM TUIAaTHl 3a (PaKTUYECKU BBIMOJHEHHBINM 00beM pabOT HO paclieHKaM 3a
EAVHMIY TMPOJIYKLUHUH HAJUIeKaIEro KadyecTtsa. Jta (popma siBasieTcs Oojiee mpo-
I'PECCUBHOM, TaK KaK OHA CIIOCOOCTBYET MOBBIIICHUIO IPOU3BOAUTENBLHOCTH TPYIa
U BBI3BIBAET Y paOdOUYUX CTpEMJIEHHE K IPUOOPETEHHI0 00Jjiee BHICOKOM KBaIU(u-
karuu. CrenbHasi oruiaTa TpyJla MOXKET ObITb HEOTpaHWUYEHHOW (MpsAMOi) U ak-
KOpJIHOM. AKKOpJHasi oOIUlaTa MOET OBITh MPOCTOM aKKOPIHOM M CHIEIbHO-
npeMuaibHOM. KpoMe TOro, Ha HEKOTOPBIX CTPOMKAx B KAYECTBE JKCIEPUMEHTA
IPUMEHSIOT YPOUHO-TIPEMUAIBHYIO CUCTEMY OILIaTel Tpyaa. Ilpu npsmoi cremns-
HOW oIlaTe TpyJAa BbIJABaeMblii pabouyuM Hapsa (3alaHue) MperycMaTpuBaeT
OIUIaTy B PAacUETHBIN MEeproj 3a KaXAYI0 €IUHUIY TPOAYKIUHU MO CAEIBHOU pac-
LIEHKE IPOAYKLIMN HE3AaBUCHUMO OT KOJIMYECTBA NPOLYKLINN U JOCTUTHYTON MPOU3-
BOAMUTEIBHOCTU TpyAa (YpOBHs BBINOJHEHUSI HOpM). CrenbHbIe paclEHKH MPUHU-
marot no EHuP, BHuP u mectbiM HOpMaM.

AKKOpPJIHYIO OIUIaTy MPOU3BOJAT M0 YKPYITHEHHO-aKKOPAHOW pacUEeHKe 3a
KOMILJIEKC pa0OT B BUJI€ FOTOBOW Ha ONpPENENEHHON cTaguu padoT MPOIyKUUU
(kBapTUpa, 3TaX, CEKUHS JOMA U T. 11.). KaJIbKyJIALHIO aKKOPIHON paclEeHKH MpU-
jaraioT K Hapsany. [Ipu KOHKpeTHhIX 00bE€Max M CpPOKax BBIMOIHEHHS 3aJaHHBIX
CTPOUTEITBLHO-MOHTAXHBIX padOT U MPHU MPABUILHO ONpPENENEHHBIX pa3Mepax 3a-
paboTKa MpUMEHEHHE aKKOPAHOM OMJaThl MO3BOJSET MOBBICUTH MPOU3BOAUTEIb-
HOCTh TPY/1a U YCKOPUTH 3aBEpUICHUE padoT.

3a BBINOJHEHUE aKKOPIAHOTO 3aJaHUsl PAaHEE YCTAaHOBJIEHHOI'O CpPOKa K aK-
KOPJHOM pacUEHKE JOIUIaYUBAETCs 33 KaXAbld IMPOLIEHT HOPMAaTUBHOIO BPEMEHU

Haj0aBKka (CAeNbHO-TIpeMHUalIbHAs OIlaTa Tpynaa). B 3aBUCMMOCTH OT KayecTBa
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CIAHHBIX paboOT, T. €. OLICHUBAEMBIX Ha «YyIOBJIETBOPUTEIBHO», «XOPOILIOY», «OT-
JUYHOY», pa3Mep 3Toi HagbaBku Oynet coorBercTBeHHO 0,5, 2 1 3%; HO He Oonee
40% cnenpHOTO 3apaboTKa.

[Ipu ypouHO-TIpeMHAILHON CHCTEME 3a BBINOJIHEHHOE B CPOK 3aJaHUE MO-
eT ObITh BbIIIa4eHO 10 20% 3apabOTHOI MIaThl O HAPSAY HPU OLICHKE padOThI
«xopowo» 1 10 40% — MpU OLEHKE «OTIUYHOM.

bpuraapl cTpouTenbHBIX pabOYMX TaK)K€ MOTYT OBITh NMPEMUPOBAHBI 3a
PKOHOMHIO OCHOBHBIX MATE€pUajOB U 3a OEpPEeKHOE OTHOLIEHHUE M COXPAHHOCTb
COOPHBIX KOHCTPYKIIMM U IeTaJICH.

Kak noxaspiBaeT onbIT paboThl Opuraa, padoTalMMX MO0 METOAY Opurai-
HOTO MOJIpsAJa, MPaBUIbHOE MPUMEHEHUE MPEMHUAIBHBIX CUCTEM OIUIATHI TPyAa U
IPEMUPOBAHKE 32 IKOHOMHIO MAaTEPUAIIOB JAIOT BHICOKHE PE3YJIbTATHl B CHUKEHUU
CTOMMOCTH U COKPAIIEHHH CPOKOB CTPOUTEIHCTBA.

Bbpuraaupsr cBepx 3apaOOTHOW TIaThl, TPUUUTAIONIICHCS UM B COOTBET-
CTBUU C UX KBalM(UKaAIMeEH, MOJydaloT AOIUIaTy 3a pyKOBOACTBO Opurajamu B
MPOLIEHTaX K 3apaboTHOM 1iate. Pasmep 9To# JoIiaThl 3aBUCUT OT yucia pabdo-

4yux B Opuraje.

1.4 MATEPUAJIBHBIE 2JIEMEHTBI CTPOUTEJBHBIX IIPO-
HECCOB

MarepuanbHbIMU 3JIEMEHTAMHU CTPOUTEIIBHBIX MPOLIECCOB SIBJISIFOTCSL CTPO-
UTEIbHBIC MaTepuabl, MoxydadpuKartel, aetanu u uznenus. [Ipu cozganuu ctpou-
TEJIbHON MPOAYKIIMU TPYZ BO3JACHUCTBYET HA MATEPHUAJIbHBIE DJIEMEHTBI, B PE3YJib-
TaTe 4ero CO3JAr0TCs 3JaHUsl, COOPYKEHUS, UX YACTH UM KOHCTPYKTHUBHBIE DJIe-
MEHTHI.

CrpoutenbHbIe MaTepUAIbl PA3SIsOT Ha MPUPOJHBIE (€CTECTBEHHBIC) U
HCKyCCTBEHHbIE. K MepBOM rpynmne OTHOCAT KPYIJIbIM JIEC, MAJIOMATEPHAlbl, Ka-
MEHHBIE TUIOTHBIE U PHIXJIbIC TOPHBIE TTOPOJIbI (€CTECTBEHHBIN KaMeHb, TPaBUi, Tie-
COK, TNIMHA) U JIp. K MCKYCCTBEHHBIM MaTepuaiaM OTHOCST BSKYIIUE BEIIECTBA

(LIEMEHT, U3BECTh), UCKYCCTBEHHbBIE KAMHHU (KUPIIUY), KEPAMUYECKHUE TIIIUTKH, CUH-
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TETUYECKHE KPAaCKH U JIAKH, CTPOUTENIbHBIE METAJUIbI, TEII0O- U TUAPOU30JIALNOH-
HbI€ MaTepUalbl U Jp.

CrpoutenbHble MaTepralibl UMEIOT, KaK MPaBUIIO, YCTOMYUBBIE TOBAPHBIC
CBOMCTBA M M3TOTOBJIAIOTCS MPOMBILUICHHBIMU NPEANPUATUAMU 0€3 ydera KOH-
KPETHON MPOAYKIIMH, JJIsi IPOU3BOJICTBA KOTOPOH OHU OYIyT IPUMEHEHBI.

K monydabpukaram oTHocsTcs OeTOHHas, acdanbToBas W JpPyrue pac-
TBOPHBIE CMECH, XapaKTEPHBIM JJii KOTOPHIX OOBIUHO SIBISIETCA HEOOXOIUMOCTD
YHOTPEOJICHHSI «B AEIJIO» Yepe3 KOPOTKHUI MEepUo BPEMEHU MOCIIE€ MPUTOTOBIIECHUS.
[Toaromy nonydaOpukaTel HE UMEIOT YCTOMUMBBIX TOBAPHBIX CBOWCTB, OHU TECHO
CBSI3aHBI C KOHKPETHOM CTPOUTENBHOU MPOTYKIIHEH.

K nmeransim u u3nenusM OTHOCSTCS 3apaHee U3TOTOBJIEHHBIE U MOHTHpYE-
MBbIE AJIIEMEHTBI, HAllpUMEP ABEPH, OKOHHBIE MEPEIUIEThl U KOPOOKHU, Oanku, dep-
MBI, CTEHOBBIC TTAHENH, TUTUTHI IEPEKPHITHIA U MOKPBITUN, CAHUTAPHO-TEXHUYECKHE
KaOuHBI, OJIOK-KOMHATHI U JIp.

[TomyhaOpukarsl, 1eTanu U U3IETUS U3TOTOBISIOT HA CTPOUTEIBHBIX IJIO-
IaJIKaX, TPUOOBEKTHBIX MOJUTOHAX, B MACTEPCKUX M Ha MPOMBIIIJICHHBIX MpPE-
OPUSITUSIX.

Texuuueckue TpeOOBaHUsA, MPEAbIBISIEMbIE K KAUECTBY CTPOUTENIbHBIX Ma-
TEepUaJIoB, MOIy(HadpUKaTOB, AeTalell U U3JENIHUNA, YCTAHABIMBAIOT CTPOUTEIbHbBIC
HopMmbl U nipaBuia (CHull), rocynapcrsennsie crangaptsl (I'OCTrI), TexHUUECKHE
ycioBus (TY). B aTux nokyMeHTax onpeeiaeHo Ha3HauYeHUEe CTPOUTENbHBIX MaTe-
pHUAJIOB U JleTalel, MpUBEAEHbl yKa3aHus M0 BbIOOPY M MPUMEHEHHUIO MaTepUallb-
HBIX 3JIEMEHTOB B 3aBUCHMOCTH OT YCJIOBUH 3KCIUTyaTallid BO3BOJMMOTIO 3aHHS
WIH COOPYKEHHUsI, yCTAHOBJICHBI YCIOBUS TPAHCIIOPTUPOBAHUS, NTPaBUila MPUEMKHU
U XpaHEHHusd, MpaBuia 0TOOpa KOHTPOJBHBIX 0Opa3loB, METOAMKA UCIBITAHUN U
APp.

MartepuasnbHble 3J€MEHThI, MOCTYNAIIMIUE HAa CTPOUTENBbHYIO IIOIIAAKY,
UMEIOT TEXHUYECKHE MAacropTa U MapKUpOBKY. TeXHHUYeCKHil macmopT sIBIsETCA
JOKYMEHTOM, TapaHTUPYIOIUM HEOOXOAUMBIE CBOICTBA, @ MapKUPOBKA (ILITaMIIO-
BaHUEM, HAJIMUCSIMHU, SIpJbIKAMHU, OMpPKAMHU U Jp.) YCTaHABIMBAET WHAWBHyallb-

HBIC OCO6€HHOCTI/I, TOYHOC HAMMCHOBAHHEC NU3IrOTOBUTCIIA U BPEMA U3IOTOBJICHUS.
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CHull, TOCTst u TY umeroT cuily 3aKkoHa, U COOJIIOJICHUE UX SBISETCS

00s13aTeIbHBIM IS BCEX MPEANPUATUN-U3TOTOBUTENEH U CTPOUTEIICH.

1.5 TEXHUYECKHUE CPEACTBA CTPOUTEJIBHBIX HPOLEC-
COB

IIpu coznaHuM CTPOUTENBHOM MPOAYKLIHMU pabOure UCHOIb3YIOT TEXHUYE-
CKH€ CPEJICTBA, KOTOPBIE MPUHSITO NOAPA3AEIATh HA OCHOBHBIE, BCIIOMOTaTEIIbHbBIE
Y TPAHCIIOPTHBIE.

OcHo6éHble mexHuyeckue cpeocmea Y4aCTBYIOT B HEIOCPEICTBEHHOM
BO3BEJICHUM CTPOUTEIBHBIX KOHCTPYKLHI (COOpYKEHHUIt), 00pabOTKe X MOBEPX-
HOCTEM, YCTPOMCTBE OTAENOYHBIX M 3AIMUTHBIX NMOKPBITUHA M Ap. K HUM OTHOCAT
CTPOUTEIbHBIE MAIIMHbI, MEXAaHU3MBI, TIOJIPYYHbIE TEXHUYECKUE CPEJCTBA U pa3-
JMYHbIE TPUCTIOCOOJICHHUS.

CrponTenbHbIe MAIIMHBI — 3TO NEPEABUKHBIC WM CTALMOHAPHBIE TEX-
HUYECKHE CPEJCTBA C pabO4YMM OpraHOM, IPUBOJUMBIM B JCHCTBUE JIBUTATEJIEM.
Pabouuii opraH HENmocpeACTBEHHO BO3JECHCTBYET Ha MaTepUajbHbIE 3JIEMEHTHI
CTPOUTEIBHBIX IPOLIECCOB, IPUIABasi UM HOBBIE KA4eCTBaA.

MexaHu3Mbl B OTJIMYHE OT CTPOUTENIbHBIX MAlllMH HE UMEIOT CIEeLHAIbHO-
ro auraresns. Pabouuit opran npuBOIUTCS B JEHCTBUE C MOMOIIBIO PYYHOH Talu,
nebe KU, KaTKOB U JIp.

[Toapy4HBIM TEXHUYECKUM CPEICTBOM SIBISIETCS MHCTPYMEHT, KaK MpaBu-

JO,— 93TO JUYHOE OpyJIue TpyJa CTPOUTENbHBIX padounx. PydHoil HHCTpY-

MEHT (JIonaTta, MOJIOTOK, KOJIOBOPOT U JIp.) 00eCreunBaeT YCUJICHUE MYCKYJIbHOU
BO3MOXKHOCTH pabodero u mpeodpa3yeT OJWH BHJ MEXaHWYECKOTO JBWKCHUS B
Ipyroi. PydHbIe MammHBI MOTYT OBITH AJICKTPHUYCCKUMH, MMTHEBMATHYCCKUMH WU
THIPABINICCKUMH, TIPU pab0Te UMH PE3KO CHUIKAIOTCS MYCKYJIBHBIC YCHJIUS pa-
00Yero ¢ 0JTHOBPEMEHHBIM TOBBIIIIEHUEM TTPOU3BOAUTEIILHOCTH TPy/Ia.

JIJ1st pacKperTuIeHHsI 3eMJISTHBIX BBIEMOK, YCTPOMCTBA MOHOJIUTHBIX, COOPHO-
MOHOJIUTHBIX U KaMEHHBIX KOHCTPYKIIMI, MOHTa)kKa COOPHBIX KOHCTPYKIIHH, TPO-
M3BOJICTBA PabOT HA BBICOTE U JUIA APYTHX BUIOB padOT HEOOXOIAUMBI pPa3IUUHBIC

KPCIIJICHUA, onany61<a, MNOAACPKUBAIOIHC JIECA, KOHAYKTOPLI, IIOAMOCTH U PA3HBIC
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npucnocoosnenus. OHM, Kak MPaBHUIIO, MPEICTABISAIOT COOON MHBEHTapHbIEC MPH-
CIOCO0JIEHUS MHOTOKPATHOTO HCTIOb30BAHMS.

B ocymiecTBieHrr CTPOUTENBHBIX MPOIECCOB yYAaCTBYIOT TaKXe pasiidy-
HbIE MMOJCOOHBIE MPUCITOCOOJICHUSI — 3aKUMBI, JIep>KaBKH, 1a0JIOHBI U T. 1. J{aH-
HbIE TIPUCIIOCOOJICHUS ABIISIOTCS CPEICTBAMU JIMYHOTO TMOJIb30BAHUSA U B OTIMYNE
OT UHCTPYMEHTA HE SIBJISIIOTCA MpeoOpa3oBaTeIsiMU MyCKYJIbHOM SHEPTHUH.

BcnomorarenbHble TEXHUYECKUE CPEICTBA WMIPAIOT POJIb TEXHOJOTHYE-
CKOM, SHEPreTUYECKOM, SKCIUTYyaTal[MOHHON M MEPCOHAIBHOM OCHACTKH, 0€3 HHUX
HEJb3s UM HEPAIIMOHAIBHO BBIMOIHATH CTPOUTEIbHBIE PAOOTHI.

TexHoyiornyeckas oOCHacCTKa MpeaHa3HaueHa o0eceunTh yA00CTBO U 0€3-
OMacCHOCTh PabOThl, COXPAHHOCTb CTPOUTEIBHBIX MAaTepUaJIOB, MOITY(HaOpUKATOB U
neranei (KOHTEHHEphl, KacCeThl, CTPYOIMHBbI, OyHKepa, OajIoHbl IJii Ta3oB U
YKUJIKUX BEIIECTB U JIp.).

DHepreTuyeckasi OCHACTKa JODKHA 00ECIEYUTh PadOTy CTPOUTEIBHBIX U
PYYHBIX MAIlIMH, OCBEUICHHE, TEXHOJOTMYECKHE W JIPYrHe IMPOU3BOJICTBEHHBIC
HYXJbl. K Hell OoTHOCSATCS KOMIIpeccopbl, TpaHC(HOPMATOPbI, OCBETUTEIbHBIE U
3JIEKTPOCHUIIOBBIE TPOBOAKH U JIp.

OKCIuTyaTalluOHHAsi OCHACTKa CIYKUT ISl HOPMaJIbHOM AKCILTyaTaluu
CTPOUTETBHBIX MAIlIMH, MEXaHU3MOB, HHCTPYMEHTA U JIPYTUX OCHOBHBIX TEXHHUYE-
ckux cpenctB. K HeW OTHOCATCS MOJIKPAaHOBBIE MYTH, OTPAHUYHMTEIIN IBUKCHUS,
CUTHAJIbHBIC TIPUCIIOCOOICHNS, TOUMIbHBIE CTAHKH, 3alIPABOYHbIE alapaThl U Jp.

[lepconanbHasi OCHacCTKa IpeaHa3HayeHa 00eceuyuTh BO3MOKHOCTh CTPO-
UTENbHBIM PadOYUM TPYAMTHCS YBEPEHHO M O€30MacHO, OCOOEHHO Ha BBICOTE
(JIFOJIbKH, CTPEMSIHKH, JIECTHUIIBL, OTPAXKJICHHS U JIP.).

TpancnopTHbIe TEXHUYECKHE CpencTBa (aBTOMOOWIIM, BaroHbI, KpaHBI,
KOHBeMepbl, 0ETOHOHACOCHI U T. JI.) 00ECIEUUBAIOT JOCTABKY MaTEpPHAIbHBIX dJie-
MEHTOB ¥ TEXHUUYECKHUX CPEJICTB K BO3BOJUMBIM 37aHUSIM U COOPY>KEHHUSIM.

3arpaTel TpyJa W BpPEMEHH Ha BBITIOJHEHUE CTPOUTENBHBIX MPOIECCOB
npenonpenensoTces 3PGHEeKTUBHOCTHIO OCHOBHBIX M TPAHCIMOPTHBIX TEXHUYECKHUX
CPENCTB, OJIHAKO, KaK MOKAa3bIBAeT MPAKTUKA, OHU B 3HAYUTEIHLHON CTETICHHU 3aBU-

CAT 1 OT TCXHUYCCKOT'O COBECPIICHCTBA BCIIOMOI'aTCJIbHBEIX CPEACTB.
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Baxnenen 3agaueii TEXHOJIOTUU CTPOUTEIBHOTO MTPOU3BOACTBA SBJISICTCS
OTIPEJICIICHUE ONTUMAJIBHBIX COCTaBOB M A(()EKTUBHBIX MapaMeTPOB CTPOUTEIh-
HBIX MAalllMH, MEXaHU3MOB M JPYTHMX TEXHUYECKHX cpeacTB. [Ipu 3TOM Ti1aBeH-
CTBYIOIIIAs POJIb JIOJDKHA OBITH OTBeZIcHA (D(PEKTUBHBIM CTPOUTEIBLHBIM MalllHAM,
00eCIeYnBAOIINM B UTOTE TMOBHIIICHUE MPOU3BOAUTEILHOCTH TPYJla M OJHOBpE-

MCHHO Tp€6y€MBI€ Ka4uCCTBCHHBIC I10KA3aTCJIN CTpOHTGJIBHOfI IMPOAYKIIUH.

1.6 CTPOUTEJBHBIE HOPMbI U INPABUJIA (CHull) u CBO/]
IHPABWJI (CII)

Crpoutenbubie HOpMbI U nipaBuia (CHull) sBasitoTcst CBOJJOM OCHOBHBIX
HOPMATHUBHBIX JJOKYMEHTOB IO COCTABJICHUIO IPOEKTHO-CMETHON TOKYMEHTALlUU U
OCYUIECTBJIEHHUIO MPOMBILIIEHHOTO, KUJIUIITHOTO U APYTUX BUJIOB CTPOUTEIHCTBA B
HAIlIE CTpaHe.

CrpoutenbHbie HOpMbl ¥ nipaBuia (CHull) — COBOKYIMHOCTH MPHHSATHIX
OpraHamM HCIIOJIHUTEJIbHON BJIACTH HOPMATHBHBIX aKTOB TEXHHYECKOrO, 3KOHO-
MHUYECKOI'O U IIPAaBOBOT'0 XapaKTepa, PErIaMEHTUPYIOIINUX OCYLIECTBICHUE I'PaJo-
CTPOUTEIIBHOM JIEATEIBHOCTH, a TaKXKE€ WHKEHEPHBIX W3bICKAHH, apXUTEKTYypPHO-
CTPOUTEIBHOIO MPOEKTUPOBAHUS U CTPOUTEIIHCTBA.

Cucrema HOPMAaTUBHBIX JOKYMEHTOB B CTPOUTEIBCTBE
B CCCP pneiicTBOBasia Hapsily ¢ CUCTEMOM CTaHAAPTU3AlMUA B CTPOUTEIBCTBE, SIB-
JSAIOIMIENCS YacThio ['0CyaapCTBEHHON CHUCTEMBI CTAHIAPTU3ALMN, & TAKXKE C CH-
cteMol crannaptuzanuu B pamkax COB. C 1995 roga CHullsl aBAsIMCh YaCTHBIM
ciydaeMm TexHudeckux persamenToB. B 2010 rony cymectByromme CHullbl Obuim
MPU3HAHBI CBOJAMU TTPABHIL.

CBon npaBui (IO MPOEKTUPOBAHUIO U CTPOUTEIBCTBY) — HOPMATUBHBIM
JIOKYMEHT, PEKOMEHAYIOIINNA TEXHUYECKUE PEUICHUS WM MpPOUEAypbl MH)KEHep-
HBIX U3bICKAHUH JII CTPOUTENIbCTBA, MPOEKTUPOBAHUS, CTPOUTEIHLHO-MOHTAXKHBIX
paboT U M3rOTOBJIEHUSI CTPOUTENBHBIX M3/ACNUNA, & TAKKe DKCIUTyaTallud CTPOU-
TEIbHON MPOAYKIIMH U OIMpPEAESIOUil criocoObl JOCTH)KEHUS €€ COOTBETCTBHUSA
00s13aTEIHHBIM TPEOOBAHUSAM CTPOUTEIHHBIX HOPM, MTPaBUJI U CTaHAApTOB. CBOJBI

IIpaBuiI IO IMPOCKTUPOBAHUIO M CTPOUTCIILCTBY YCTaHABJIIMBAJIN PCKOMCHAYCEMBIC
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https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B8%D0%B7%D1%8B%D1%81%D0%BA%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%BD%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%BD%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%8E%D0%B7_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D1%85_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B2%D0%B5%D1%82_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B4_%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
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IMOJIOKCHUA B Pa3BUTUC U oOecnieueHne 00s3aTeIIbHBIX TpC6OBaHHﬁ CTPOUTCIIbHBIX
HOPpM, IIpaBHII H O6H.[€TCXHI/I‘IGCKI/IX CTaHAapTOB CHUCTCMbl HOPMATHBHBIX HOOKY-
MCHTOB B CTPOUTCIIbCTBC WJIH 110 OTACIIbHBIM CaMOCTOATCIIBHBIM BOIIPOCaM, HE pC-

IIaMCHTUPOBAHHBIM 00s13aTeILHBIMU HOpMaMH.

1.7 PASBBUTHUE CTPOUTEJIBHbIX ITPOLHECCOB B TIPOCTPAH-
CTBE U BPEMEHMH

JIi pUTMUYHOTO U HENPEPBIBHOIO OCYIIECTBICHUS BCEX TEXHOJIOIMYE-
CKUX 3a7]ad CTPOMUTENBHBIN Mpolecc B nepruo GyHKIMOHUPOBAHUS JTOJKEH OBITH
OpPraHU30BaH B IPOCTPAHCTBE U BPEMEHH.

ODFaHI/ISaHI/ISI CTPOUTCIIBHOI'O ITPONCCCa B IIPOCTPAHCTBC obecrnieunBaeTcs

pazzesieHueM 00bEMHOTO MPOCTPAHCTBA BO3BOJAUMBIX 3JaHUM U COOPYKEHUM Ha
YYaCTKU U 3aXBaTKH, HA KOTOPBIX Opurajbl UM 3B€Hbs pabouux B HEOOXOAMMOMN
TEXHOJIOTUYECKOU MOCIIEI0BATEIBHOCTH BBIIOJIHAKOT BCE ONEPALIUH.

YyacTKaMy Ha3bIBalOT YacCTh 3AHUSA U COOPYKEHUS, B IIPEAENAX KOTOPBIX
CYILIECTBYIOT OJWHAKOBBIC IPOU3BOJCTBEHHBIE YCIOBHUs, NAIOIIUE BO3MOYKHOCTH
IPUMEHSATH OJMHAKOBBIE METO/IbI padOT, T. €. UCIOIB30BATh OAHU U TE K€ MpoLec-
cbl. B KayecTBe y4acTKOB MPUHUMAIOT TEMIIEPATYPHBIE OJIOKHA OJJHOITAKHBIX MPO-
MBIIUIEHHBIX 3JaHUM, 3TaXX WM 4YacTh 3Taka MHOTOATAaXKHBIX 3/1aHuil (puc.l,a),
KUJIbIE CEKIIMM B MIpe/esiax OJHOro 3Taxa U T. 1., HO HEOJIHOPOJHbIE 0OBEKTHI HE
yJIaeTCsl pACWICHUTh Ha PABHO M3MEHSIEMbIC OJJHOPOIHBIC Y4acTKH (puc. 1,0).

3axBaTKaMU Ha3bIBAIOT YacCTh 3JaHUN U COOPYKEHUH, B MPEIeIax KOTOPBIX
MTOBTOPSIFOTCS OTMHAKOBBIE KOMIUIEKCHI CTPOUTENIBHBIX ITPOLIECCOB, BBIOIHSAEMbIC
KOKIBIA B OTACIBHOCTH ONPEACIICHHOE M PAaBHOMEpPHOE BpeMs. B kadecTBe 3a-
XBaTKH MOTYT OBITb MPUHSTHl OAUH WJIM HECKOJbKO (PYHIAMEHTOB IMOJ KOJOHHBI
KapKaca 37aHus, paJl KOJOHH KapKaca 3[JaHus, CTEHOBOE OIPayKJCHUE U3 MTaHEJEH B
npenenax JAByX-TPeX IIaroB KOJIOHH U T. [I.

CrpoutenbHbIE MPOILECCH HA 3aXBATKAaX M y4acTKax BO BPEMEHHM MOYKHO
OCYLIECTBIISITh NOCIE008AMENbHO, NAPANNEAbHO UMY NOMOYHO (IIOCIIEeI0BATEIbHO-
napajjielbHO), MO3TOMY TaKas OpraHU3allMsl Ha3bIBAETCS COOTBETCTBEHHO noOCje-

0o8ameJibHblll, NaAPAJLleIbHblU U NOMOYHbIL MemoObl IPOU3BOJICTBA PadOT.
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IIpn opraHm3anyy BBIOJIHEHUS CTPOUTEIBHBIX IPOLIECCOB BO BPEMEHU
BECh KOMIUIEKCHBIM ITPOM3BOJCTBEHHBIN IMPOLECC M0 BO3BEICHUIO 3aHUM U CO-

opymeHHﬁ JACIAT Ha OTACJIIBHBIC TTHMKIIBI (CTpOI/ITGJIBHLIe orcpan, OTACJIbHBIC

CTPOUTCIIBHBIC ITPOLCCChI UIIN pa60TI>I), d 3aTCM OPraHU3yIOT HMX BBIIOJIHCHUC II0

OIHOMY M3 YKAa3aHHBIX MCTOIOB.
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Bpema

Puc. 1 CpaBHurenpHasi XapaKTepUCTUKA BBITIOJHEHHUS MPOIECCOB BO Bpe-
MEHU Pa3JIMYHBIMU METOIAMU

a — TMocnea0BaTebHbIM, 0 — TMapaieIbHbIM; B — IMOTOYHBIM C H300pa-
YKEHUEM Pa3BUTHS MOTOKA B BHUJIC JIMHEWMHOTO KaJIEHJAPHOTO TpaduKa; I — TO Ke,
C U300pakeHWEeM B BUJI€ IIUKIOTPAMMBI.

HDI/I IMOCJIACA0OBATCIIBHOM MCTOJIC BCC TCXHOJIOTHUYCCKUC IUKIIBI BCAYT CHaA-

yaJjia Ha MepBOM 3aXBaTKe, 3aTeM Ha BTOPOM, TpeThell u T. . (puc. la). Ilpoxgomxu-
TEJIBHOCTh CTPOUTENbCTBA NpH 3TOM yBenuuuBaetrcs (T=Tyr, roe T,— mnurens-
HOCTb BCEX TEXHOJOTMYECKHUX LIUKJIOB, BHIIOIHIEMBIX Ha OJJHOM 3aXBaTKe), HO I0-

TpeOJieHuEe PEeCypCoB B €IMHUILY BPEMEHU OTHOCUTEIHLHO HEOOJIbIIOE (MHTEHCHB-
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HOCTh MOTpeOIIeHUsI pecypcoB 3a eauHuIly BpeMenu r=R/T, rne R — o61as 3atpa-
Ta PECYPCOB Ha OCYILIECTBICHHE BCEX TEXHOJOTHYECKUX MKIIOB HA M 3aXBaTKaXx).

[Ipu mapanaeIbHOM METOAE BCE TEXHOJOTMYECKHE IMUKJIbI OCYHICCTBIIAIOT

OJIHOBPEMEHHO Ha BceX 3axBaTkax (puc. 10), uro TpeOyeT OO0JbIION KOHIICHTpa-
uu pecypcos (mr). [Ipu 3ToM 00611ast TPOJOHKUTETFHOCT CTPOUTENBCTBA CYIIIe-
ctBeHHO cokpamaercs (T=Tyy).

[Ipu notouHoMm metojne (puc. 1,B) KaKIblii TEXHOJOTHMUECKUW ITUKI BBI-

MOJIHSIOT CHaYaJla Ha IEPBOM 3aXBaTKe, 3aTEM Ha BTOPOU, TPEThEU U T. JI. DTO MO3-
BOJISIET MOCJIEI0BATENBHO MPOBOJAUTH OJHOPOJIHBIE HUKIIBI U MapaieIbHO — pa3-
HOPO/IHBIE.

[ToTouHsbIil MeTOT coueTaeT B ceOe MOJIOKUTENIbHbIE KauecTBa MOCIe/10Ba-
TEJIBHOTO M MapajiyIeIbHOTO0 METOAO0B — PAIlMOHAIBHOE NOTPEOJICHHE PECYPCOB U
OTHOCHUTEIBHO KOPOTKHE CpoKU cTpouTenbeTBa (T<TyT).

JUist co3aHus CTPOUTEIBHOTO IMOTOKAa HEO0OXOJUMO OOIIUM MPOU3BO/I-
CTBEHHBIN MPOLIECC PACUTICHUTh HA COCTABJISIIOIIME LUKIBI (IIPOIECCHI, pabOThI),
pa3ienTuTh UX MEXY UCIIOTHUTEISIMHU, CO3/]aTh MPOU3BOJICTBEHHBIN PUTM, COBMeE-
CTUTh BO BPEMEHH BBINIOJIHEHUE COCTABIAIOUIMX IpoleccoB. B 3aBucumoctu ot
TUTIA W HA3HAYCHUS CTPOUTEIBHBIX OOBEKTOB, WX KOHCTPYKTHUBHBIX DPEIICHUM,
YCJIIOBUH CTPOUTENBCTBA U T. JI. MOKHO MO-Pa3HOMY PaCUJICHSTh MPOLECCHI, OCY-

IMCCTBJIATDL pasaCICHUC TPyaad, CO31aBaTh PUTMbI pa60T 1 COBMCIIATH IMMPOLCCCHI.

1.8 JOKYMEHTHUPOBAHUE CTPOUTEJIbBHBIX MPOIIECCOB
B coorBerctBum co CIT 48.13330.2011 «Opranm3ainus CTPOUTEIHLHOTO
MIPOU3BOJICTBAY K 00S3aTEIbHON JOKYMEHTAIIMEH, PErlaMeHTUPYIOIIeH OpraHu3a-
U0 CTPOUTEIIBCTBA, OTHOCSITCSI:
e  mpoekT opranuzaiuu crpoutenscTsa (IIOC)
e  TpOeKT nmpousBocTBa padot (I1I1P)
Ilpoekm opzanuzayuu cmpoumenvcmea (II0C) - 5T0 TOKyMEHTaluUs, B
KOTOPOM YKPYIHEHO PELIAIOTCA BOIPOCHI PAIlMOHAIBHON OpraHu3aliu CTPOU-

TEJILCTBA BCETO KOMILIEKCA OOBEKTOB I[aHHOﬁ CTpOHTeJIBHOI;'I IJIOIIIaAKH.
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Ilpoekm npouzeoocmea pavom (IIIIP) - nokymeHTanus, B KOTOPOU ne-
TaJlbHO MPOPa0aTHIBAIOTCA BOMPOCH! PAIIMOHATBHON TEXHOJOTHH M OpraHU3aluu
CTPOUTEIHCTBA KOHKPETHOTO 00BEKTa TAHHON CTPOUTEIHHOM IJIOMIAIKH.

Ha ocnoBe IIOC cocraBnsiercs mMHoxkecTBO I[P, KOHKpeTH3Hpyrommx
pemennii [IOC mist OTAETBHBIX OOBEKTOB.

[TOC pa3pabaTbiBacT 00BIYHO T'€HEPATBHBIN MPOSKTUPOBIIUK WUIIU 1O €ro
3aJIaHUI0 Kakas-muoo Apyras (CyOmoapsiHas) MpoeKTHas opranu3aius. Ilpu 08yx-
cmaduunom npoexmuposanuu 11OC pazpabatbiBaeTcs Ha mnepBoil ctaguu "lIpo-
ext". III1P pa3pabaThiBacT OOBIYHO I€HEPAIbHBIN MOAPATINK UM MPUBJIEKaeMast
UM CHelMaiu3upoBaHHas opranuzanus. B mobom cioydae [1ITP yTBepxkaaer pyko-
BOJUTENb TEHIOJAPSAAHON opranu3auuu. lIpu AByXCTaAMHHOM MNPOEKTUPOBAHUU
[ITP cocTaBnsiercs Ha ctaauu "Paboyast qokymeHTanus" (1o BpeMEHU 3TO OOBIYHO
COBIIAJIa€T C OpPraHU3aIMOHHON NoAroTOoBKOM cTpoutenbeTBa). CoctaB 11OC u
[P pernamentupyetcst Hopmamu CIT 48.

IIpu oonocmaoutinom npoexmuposanuy COCTaBISETCS COKPAILEHHBIN Mpo-
€KT OpraHU3alllK U MPOU3BOJICTBA PAOOT.

ITpoBenenne CMP 6e3 yrBepxkaeHasix [10C u TP poccuiickumu HOpMa-
MH 3arpemaercs, a Bce oTkIoHeHus oT [IOC u IIITP momkHbI COrnacoBBIBATHCS €
OpraHu3alusIMH, pa3padOTaBIIMMH U YTBEPAUBIIUMU UX.

I'naBabiMu dyactamu [1OC u TP gBnsroTCd CTpOUTreHIUIAaH W KaJeHIap-

HBIU IJIaH, HA OCHOBE KOTOPBIX COCTABJISIOTCS BCEBO3MOXKHBIE BEIOMOCTH, rpadu-
KM TIOTPEOJICHUS Pa3IMYHBIX PECYPCOB.

Cmpoiicennnan, "o0meniomanoynsiil" win "oObeKTHBIN", MpeICcTaBIsSeT

yacth cooTBeTcTBeHHO [IOC mmm IIIIP, B xOTOpOi pemiarTcsi BOMPOCHI paryo-
HaJIBHOTO pa3MEUIeHUs] Ha BCEW CTPOMIIIONIA/IKE WM OTACIBHOM OOBEKTE Ipy30-
MOJbEMHBIX MEXAHU3MOB, MECT CKJIQAUPOBAHUSI MATEPUAIOB, BPEMEHHBIX JOPOT U
JIPYTUX 00BEKTOB CTPOUTENLHOTO X03s1tcTBa. Kak otmewanocs, B [IOC »tu Bompo-
Chl pacCMaTPUBAIOTCSl YKPYITHEHHO JIJIsl BCETO KOMIUIEKCa OOBEKTOB IUIOIIAIKH, B
[1I1P - moapoOHO, TOTBKO ISl OJJHOTO OOBEKTA.

JIJist KpyIHBIX CTPOEK, OCOOCHHO TUIPOTEXHUYECKUX U THIPOMEITHOPATHB-

HbIX, B [TOC MOXET COCTaBIATHCS TaKXe 'CUTYaIl[MOHHBIN TIJIaH", OXBAThIBAOLIUN
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R OOJIBIIYIO TEPPUTOPHIO, OKPYKAIOILIYIO CTPONKY, U3MEPSEMYIO IECITKAMU, a UHO-

© rpa cormsimu kM". Ha HeM MOKa3bIBAIOTCS OOBEKTHI, MMEIOLIWE OTHOLICHHE K
CTpPOMKE.

Kanenoapnuwiit naan (rpadguk) npencrasiset yactb [IOC unu III1IP, B ko-

TOPOM PELIAIOTCS BOMPOCHI PAMOHAIBHOM MOCIENOBATEIIBHOCTH M IPOJIOIKHU-
TEeJILHOCTU PpaboT (TepMHHBI "KajeHaapHbIi rpaduk" W "KaneHAapHBIA IUiaH" B
CTPOUTENILHOM MPAKTUKE Yallle BCEro yIoTPeOIsIIOTCs KaK CHHOHUMBI).

Kaxk u crpoitrenmian, kanenaapusiid miad B [IOC ("cBoanbii'") oxBaTbiBa-
€T YKpYIHEHHO (KaK IpaBWjo, B JACHEKHOM BBIPAXKEHHUH - B ThIC. pyOJiei) Bech
KoMILIekc 00beKToB Tiomaaky; B [P - moapobHo (B pusmyecknx oobemax), HO
TOJIBKO JJIs1 OTHOTO 00beKTa, 11t kotoporo IIITP cocraBnsercs.

Ha ocHoge kanenngapnoro miana B [IOC cocrapsieTcss Be1OMOCTh 00BEMOB
CMP c pa30uBKoii Mo 00bEKTaM U MEpUoJiaM CTpouTenbCcTBa. [Ipn HeoOxoaumo-
CTH COCTaBJISIIOTCSL M JIpyrHe BeIOMOCTU (TpaduMKyd MOCTAaHOBKU) AJII KOHCTPYK-
UM, U3JIETIUI, MaTEepUAIOB, JAJI1 CTPOUTENIbHBIX MAIHH, s pado4yuX KaJpoB IO
OCHOBHBIM CIIELIUAIIBHOCTSIM.

B IIITP >t Bompock! mpopabaTeiBatoTcs 0osee moapoOHO MPUMEHUTETHHO
K KOHKPETHOMY OOBEKTY, B HACTHOCTH, COCTaBIsETCS TpadUK IBMXKEHHS paboueit
CHJIBI, TTIOKa3bIBAOIINH, CKOJIBKO YEJIOBEK JIOJKHBI paboTaTh Ha OOBEKTE KaXblil
Mecsl (Heaento, AeHb). B 3aBUcCMMOCTH OT crieUU(PUKU U CIOKHOCTU CTPOUTEIb-
ctBa comepxkanue ['TOC u IIIIP moxer nzamMeHsaTheA.

BaxxnbiM anementoM 11OC u IIIIP aBnsiercst noacnumensnan 3anucka. B
HEW JTaeTCS XapaKTEPUCTHUKA YCIOBUM U CIIOKHOCTEN CTPOUTEIBCTBA, YKA3bIBAIOT-
Csl MEPOIIPHUATHS TIO OXpaHe TpyZa, MO 3alluTe OKpYXkaroue cpeabl, 000CHOBbI-
BAIOTCSl pa3Mephbl CKIAJCKUX IJIOMIAAeH, YUCIO M pa3Mepbl BCIOMOTATEIbHBIX
BPEMEHHBIX COOPYKEHHUU U MIOMELIECHHUM, PaCUEThl CETEM BPEMEHHBIX UHKEHEPHBIX
KOMMYHHKAIMH, BEIOOp MalIMH U MEXaHHU3MOB, T.€. 000CHOBAHHE BCEX PEIICHUH,
NPUHATHIX B Ipaduueckoil yacTu. B mosICHUTENbHON 3aMKiCcKe TPUBOAATCS TEXHU-
KO-PKOHOMHYECKHE nokaszarenu crpourtenberBa (B IIOC - mo BcemMy KOMILIEKCY

00bekTOoB, B [ITIP - oHOMY KOHKPETHOMY OOBEKTY).
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1.9 TEXHOJOI'MYECKHUE KAPTbBI B CTPOUTEJIBCTBE H
KAPTHI TPYJOBBIX INPOLHECCOB CTPOUTEJIBHOI'O MMPOU3BO/-
CTBA

TexHomornyeckass Kapra — OCHOBHOM JOKYMEHT TEXHOJIOTUU CTPOH-
TEJIBHOTO TPOU3BOJICTBA, PETJIAMEHTUPYIOIIUN MOCIEI0OBATEIBHOCTh U PEKUMBI
BBITIOJIHEHUS CTPOUTENBHOTO Mpolecca Ha 0a3e MpOrpecCUBHBIX METOJOB M KOM-
IJICKCHOW MeXaHu3alunu. TexXHOJIOTrndecKas KapTa ompajcaem uembipe ZPynnbl
HOpMaJiell (peAebHble TEXHOJIOTHYECKUE TTapaMeTphl, JOMyCKaeMble JIeUCTBYIO-
My HopMmatuBamu — ['OCTamu, CHull, TY):

I rpynnma — oOnacTe OmpUMEHEHHUs] KapThl U TEXHOJOTMYECKHUE TpeOoBa-
HUs. B Hell mpuBOJAT BUIBI IPOLIECCOB U UX COCTAB: HOPMATUBBI, KOTOPbIE HEOO-
XOAUMO BBITIOJIHUTH; TPUPOJAHO-KIIMMATUYECKHAE, TEOJIOTHUYECKUE U JIPYTHE YCIIO-
BHUS; 0COOCHHOCTH (DYHKIIMOHMPOBAHUSA MTPOLIECCA;

IT rpynnma — TEeXHOJOTUYECKUE PEKUMBI, CIIOCOOBI U TPUEMbI TTOJTYYCHHUS
npoaykTa. B Hell uznaratoT JOMyCTUMBIE PEKUMBI, 00ECIICUUBAIOIINE MOJTyYCHUE
3agaHHoOro nmpoaykra B cootBerctBuu co CHull, 'OCTamu, TY u apyrumu HOp-
MAaTHUBHBIMU JIOKYMEHTaMU; IPUBOMST CXeMy paOodeil 30HbI HA BPEMsl BBITIOJIHE-
HUSI DJIEMEHTApPHOTO Tpoiiecca (omepaiumn) ¢ pa3MeieHueM U IPUBA3KONW MaIlIuH U
MEXaHU3MOB, MaTEPHUAIbHBIX PECYpCOB (MarepuanoB, MoayhaOpUKAaTOB U HU3JIe-
Jui) U yKa3aHUEeM MyTel nepeMenieHus ux B 30Hy (DyHKIIMOHUPOBAHUSI ITPOIIECCa;
CrocoOBbl, PEKUMBI U TTOCIEAOBATEILHOCTh BEJCHUS OMepaluil ¢ yKa3aHueM pallu-
OHAJIBHBIX THUIIOB TEXHOJIOTMYECKONW OCHACTKH (TIPUCIOCOOJICHUA W YCTPOMCTB);
pElIeHMs 0 TEXHUKE 0€3011aCHOCTH;

III rpynna—rtexXHUKO-3KOHOMUYECKHE MOKa3aTeau. JTa Ipylia Xapakre-
pHU3YeT 3aTpaTrhl TpyJa Ha BeCh 00BEM U Ha €AUHUIY 00bheMa, 3aTpaThl MAIIMHO-
CMEH, BBIPA0OTKY Ha OJTHOTO padOTalOIIEero;

IV rpynna — marepuanbHO-TEXHUYECKUE peCcypchl. B Hel MpUBOIAT He-
obxoaumoe 1 (PYHKIIMOHUPOBAHUSI MPOIecca KOJIUYECTBO MaTepUAIIOB, AeTaiei

u KOHCTPYKHHﬁ, YHUCJIO U TUIIBI MAllIMH U THCTPYMCHTA.



R Kapmy mpyooevix npoueccoe pa3pabaThIBaIOT JIJIsl YKa3aHUS palMOHaIIb-
[N HpIx npHEMOB Tpyna HpH BBHIMOIHEHUH OTAEIBHBIX BUJOB TEXHOJIOTHYECKHX OIIe-
pauuii. B Hell yka3piBatoT Hanbosee palloOHalbHBIN cOCTaB paboyero 3BeHa s
obecnieuenus 3(HEeKTUBHOrO (HYHKIIMOHUPOBAHUSI TEXHOJIOTMYECKOTO Ipoliecca,
pacrmpezieieHue MeXly pabouuMU OTepaIii; IPUBOIAT PEKUMBI TPYa U OT/IbIXA.
KapTel Tpy1OBBIX MPOILIECCOB COCTABJISAIOT HA OCHOBE M3Y4YEHUs U 000O0IIEHHUs Tie-
PEIOBOrO OIBITA, OTBEYAIOIIET0 COBPEMEHHOMY YPOBHIO CTPOMTEIBHOIO MPOMU3-
BOJICTBA, 00ECIIEYMBAIOIIET0 HEOOXOAUMbIE TEXHUKO-IKOHOMUYECKUE MOKa3aTeNn
U BBICOKOE KauecTBO pabOT MpH COOIIOACHUM MPABUII MO TEXHUKE 0€30M1aCHOCTH.
B Heil ommcanbl: 0061aCTh MPUMEHEHHUS, OPTaHU3alUs TPYIOBBIX MPOIECCOB; MO-
OTepallMOHHBIN Tpaduk U pacnpenenecHue padboT cpeau pabourx 3BeHa (Opurabl);
yCIIOBUS TpY/a.
KapTsl TpyaoBbIX mpoieccoB pa3padaThIBAIOT MO €IWHON METOAMKE, U
00BIYHO OHM COJICPXKAT uemulpe pazoea:

1. 005acTh U 3(pPEKTUBHOCTh MPUMEHEHHS KapThl (KOHCTPYKTHB-
Hasl XapaKTEePUCTHKA COOPYKAEMOT0 IJIEMEHTa, MoKa3aTeau MPOU3BOAUTEIILHO-
CTH TpyJla — BBIpA0OTKA B €IUHUIIAX MPOJYKIMHU Ha | 4Yes.-IeHb U 3aTpaThl
Tpy/Ja Ha SAMHUITY TPOAYKIIMH B YEJI.-9;

2. MOJITOTOBKA M YCJIOBUSI BBITIOJIHEHHS Tporiecca (MepedyeHb Me-
POTIPUATHIA, KOTOPBIE TOJDKHBI ObITh OKOHYEHBI K Hadaly MpoIecca, YCIOBHUS,
IPU KOTOPBIX IMPOLIECC MOXKET ObITh HAyaT, U yCIOBUS OE30MaCHOTO BEACHUS
pabdorT);

3. WCTIOJTHUTENH, IPEIMETHI U OPYIUsl Tpy/ia (COCTaB 3BEHA C yKa-
3aHreM Tpodeccuil pabounx M UX pa3pslioB, BUJ MIPUMEHSIEMbBIX MaTepUAJIOB,
noypabpuKaToB M U3AEIINM, HOPMOKOMIUIEKT HHCTPYMEHTA, ITPUCIIOCOOICHUI
Y MHBEHTAPS C TPUBEICHUEM X OCHOBHBIX TTapaMETPOB);

4, TEXHOJIOTUS TIPOIecca U OpraHu3amus Tpynaa (MociieaoBaTeb-
HOCTH BBITIOJTHEHHSI MPOIIECCa, YCIOBUS JAOCTAaBKH MPEIMETOB TPyJda K MECTY
YKJIaJKW, OpraHu3aiys pabodero Mecta ¢ YeTKMM yKa3aHHEM PaCIOJIOKEHUS
MEXaHU3MOB, MPUCTIOCOOJICHNN, UHBEHTApsI U pabOunX, MIOMUHYTHBIN Tpaduk

BBINIOJIHEHUS TPYAOBOTO Tpoliecca), pazbsiCHeHUs (OOBIUHO C MOAKPEIUICHHEM
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rpaduueckumM U300paKEHUEM) 1O TTOBOJIY BBIMOIHEHUS OTAECIbHBIX MPOU3BO/I-
CTBEHHBIX OIEpalldii C pEKOMEH IalMsIMU PAllMOHAJIBHBIX PA00UYUX JBHKCHUH U

IPUEMOB TpyAa.

2 TexH0J10r¥si MOHOJIUTHBIX KeJ1e300€TOHHBIX PadoT

KomruiekcHbIl MpOIecc CTPOUTENHCTBA U3 MOHOJIMTHOTO OETOHA U JKelle-
300€TOHA COCTOWT W3 TEXHOJOTHYECKH M OPTaHU3AIMOHHO CBSI3aHHBIX MEXKIY CO-
0ol 3acomoeumenvHbvix u nocmpoeunvix npoyeccos. K zacomosumenvHuim mpo-
1[eccaM OTHOCATCS M3TOTOBJICHHE DJIEMEHTOB OMNMalyOKH, ONaTyOOUHbIX WJIM apMa-
TYpPHO-OMATyOOUHBIX OJIOKOB, apMaTYpPHBIX H3JEIUlN, MPUTOTOBICHUE TOBAPHOU
OETOHHOI cMecH.

K nocmpoeunvim npoyeccam OTHOCATCS MOHTa)X OMAyOKHU M apMaryphl,
TPAHCIIOPTUPOBAHUE, pACTIPE/ICTICHUE U YKIIaJKa OCTOHHOW CMECH, BbIACPKUBAHUE
0eToHa, IEMOHTaX OMaayOKH ¢ MEPECTAaHOBKOM €€ Ha HOBYIO MO3UIIMIO WM CKJIa-
JTTUPOBAHUE.

[Ipu opranuzamuu padboT MO BO3BEACHUIO 3[IJaHUN M COOPY>KEHUI U3 MOHO-
JUTHOTO OETOHA, KakK MPaBWJIO, MPUMEHSIOT MOTOYHBIA MeTon. [Ipu sToM KOM-
IJICKCHBIA TOTOK JIEJIAT Ha YAaCTHBIC MOTOKH, MPUYEM HUX YHCIO OMNPEIEISIeTCA
KOHCTPYKITUEH BO3BOJMMBIX COOPYKEeHHM. B 00111eM ciiyyae MOXET ObITh uembipe

HOMOKAQ: MOHTAX ONAyOKU U apMaTyphl, 0ETOHUPOBAaHUE U pacnantyokKa.

2.1 YCTPOMCTBO ONIAJIYBKH

Onanyokoit Ha3bIBAIOT (POPMOOOPA3YIOIIYI0 BPEMEHHYIO KOHCTPYKIIHIO,
COCTOSIIIIYI0 M3 COOCTBEHHO (OPMBI, MOJACPKUBAIOIINX JIECOB W KPEMEHKHBIX
ycTpoicTB. KoHCTpyKIMs onanyOku JOJKHA B Mpoliecce OETOHUpOBaHUs odecrie-
YUBATh MPOYHOCTb, JKECTKOCTh M HEU3MEHIEMOCTh OETOHUPYEMOM KOHCTPYKIIHH, a
TaK)Ke €€ MPOEKTHBIE Pa3MepHI.

KoHncTpykius onamyOku H0mKHA 00eCreunBaTh TOCTATOYHBIE MPOYHOCTD,

HAJCKHOCTb, IPOCTOTY MOHTaAXa MU JACMOHTAXa €€ JJICMCHTOB, BO3MOKHOCTDH
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YKPYIIHEHHOW COOpPKM M IIMPOKYH0 BAapUAHTHOCTh KOMIIOHOBKH IMPU UX MHHH-
MaJIbHOM HOMEHKJIATYpE.

B 3aBucuMocTH OT BUJIa OETOHUPYEMBIX KOHCTPYKIUN pa3InyaroT onanryo-
Ky sepmukxanvhsix (PyHIaMEHTBI, POCTBEPKH, CTEHBI, MOCTBI, TPYObI JILIMOOTBO-
JSIUe, TpaupHU, KOJIOHHBI) U 20PU3OHMATbHBIX KOHCIPYKYUI.

K eopuszonmanbhbim OTHOCSTCS: TMEPEKpPHITUS (B TOM 4ucie OaloyHbIe U
pebpucThie), Kymona (B ToM yucie cepbl, 000JI0YKH, CBOJIBI), TIPOJETHBIE CTPOE-
HUSL MOCTOB, 3CTaKal.

B 3asucumocmu om koHcmpykyuil TATIBI ONATYOKH TOJPA3IEISIOT: MEJ-
KOILMTOBAsI, KPyMHOIIUTOBAsA, OamouHasi, 00beMHO-TiepecTaBHas (B ToM uucie I1-
oOpasnas, ['-o0pa3Hast u Jp.), CKOJB3sIAast (711 BBICOKOTO COOPYKEHHUSI CO CTEH-
KaMU TOCTOSIHHOTO CEYEHUs), TOpU30HTaIbHO-TIepeMelaemasl (B TOM 4YHCIE Ka-
Tydasi, TYHHEJbHAs), TOAbEMHO-TIEPECTaBHAS (B TOM YHCJIE C IIAXTHBIM MOIHEM-
HUKOM C OIUPAHUEM Ha COOpPYKEHUE), MHEBMaTHYEeCKas (B TOM YHCIIE MObEMHA,
CTalMOHapHas), HECbeMHas (B TOM YHCJIE BKIIOUYA€Masi B paCUETHOE CEYEHHE KOH-
CTPYKIIMM U HEBKJIIOUaeMasl B Pacue€THOE CEUEHHUE, CO CIEIHAIbHBIMU CBOMCTBA-

B 3asucumocmu om npumensemvix npu paziudHou memnepamype Hapyic-
HO20 8030yXa U Xapakmepa 8030elcmaus onanyoxu, Ha 0ETOHUPYEMYIO KOHCTPYK-
LMI0: HEYTEIUICHHYI0, YTEIUIeHHAas!, TPEIolasi, CrieuanbHasl.

B 3asucumocmu om obopauusaemocmuy pazauvaOT CIEIYIOUIUE THUIIbI
OMalyOKH: pa30BOTO NMPUMEHEHUs (B TOM YHUCJIE HEChEMHas), UHBEHTapHad, T.C.
MHOTOKpPAaTHOTO IpuMeHeHusi. O0opaunBaeMOCTh OnaayOKH (B LMKIIAX) B 3aBUCHU-
MOCTH OT TPHMEHSEMOTO MaTepuaja OPUEHTHPOBOYHO MOXKET OBITh MPHUHSTA:
npesecuna 10...100; BogocToiikast ¢anepa 70...100; mmactmacca 80...200; cranb
100...400.

[Tporu6 s1emMeHTOB OMaNyOKH BEPTHKAIBHBIX MOBEPXHOCTEH HE JOJHKECH
npesbimath 1/400 nponera.

AHanu3 OTEYECTBEHHBIX M 3apyO0EKHBIX OMAITyOOK, MPUMEHSIEMBIX B CTPO-
UTEIHCTBE, TTO3BOJIHII CJIETAaTh BHIBOJIBI O TOM, YTO CYIIECTBEHHBIX OTJIMYUMA B KOH-

CTPYKIMSX ONanyOKH pa3iaudHbIX (GUPM HE OTMEYAETCS, €CTh Pa3Inyus B pa3Mme-
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pax 3JEMEHTOB, 00YCIOBICHHBIX MapaMeTpaMyu KOHCTPYKIUH 3[JaHUN U COOpYKe-
HUU, 711 KOTOPBIX OHU pa3pabOTaHbI.

3HAUUTENBHBIN CEKTOP CTPOUTENILCTBA 3aHSIN 3apyOeKHbIE OMaTyOOUYHbIE
cucrembl Takux ¢upMm, kak MEVA, NOE, StarTec, Cifa, PERI, SBH, DOKA,
FARESIN, THYSSEN-HUNNE BECK, OUTINORD u nap.

B pesynbpTaTe mpakTUYECKOro HCIMOJIb30BaHMS B OTEUECTBEHHOM U 3apy-
0€KHOM MacCOBOM MPOMBINIJICHHOM M TPaXXTaHCKOM CTPOMUTENLCTBE HauOOIIbIIIee
pacrnpocTpaHeHHE MOIYUYHUITU CIEAYIONINE BUABI OMaTyOoK:

1. Pazbopno-nepecmagnas meakowumosas onaryoka U3 MEJIKHUX IIUTOB
IJIOMAABI0 10 2 M? M Maccoii 10 50 Kr, U3 KOTOPBIX MOKHO cOOMparh omaixyOKy
JUIsl OETOHUPOBAHUS JIOOBIX KOHCTPYKIIMM, KaK TOPU30HTAIBHBIX, TaK U BEPTHU-
KAJIbHBIX, B TOM YHCJIE MACCUBOB, (DYHIAMEHTOB, CTEH, IEPErOPOIOK, KOJIOHH, Oa-
JIOK, TIJTUT NEPEKPBITUN U TOKPBITUH.

2. Kpynnowumosas onainy0Oka U3 KpymHOPa3MEPHBIX IIUTOB IUIOMIA/IbIO J0
20 M?%, 000PYJOBaHHBIX HECYNIMMHU WM MOANEPKMBAIOIIMMH JJIEMEHTAMH, TOJ-
KOCaMHU, PEryJMPOBOYHBIMU U YCTAHOBOYHBIMH JOMKpAaTaMH, MOJAMOCTAMH [IJIst
o6etonupoBanusi. OHa TpeIHa3HAYCHA JJIsi BO3BEACHUS KPYIMTHOPA3MEPHBIX M Mac-
CUBHBIX KOHCTPYKIIM, B TOM YHCJI€ TPOTSHKEHHBIX WA TOBTOPSIONINXCS CTEH,
MEPEKPBITUI 3JaHUN U COOPYKEHUM PA3IIMYHOTO HA3HAUYECHUS.

3. l'opuzonmanvHo nepemewaemasn onaryOka, Ha3HaYEeHHE KOTOPOM B BO3-
BEJICHUM JIMHEWHO-TIPOTSHKEHHBIX COOPYKEHUU JIMHOM OT 3 M, pEIIaeMbIX Kak B
BUJIC OTJEIBHOW CTEHBI (MOJMOpPHAsI CTEHKA), BYX IMapalIeIbHBIX CTEH (OTKpHI-
ThII KOJUIEKTOP), TaK M 3aKPBITOTO COOPYKEHHSI, COCTOSIIETO U3 CTEH U MOKPBITUS
HE0OXOIMMOM 3aTaHHOM JJIUHBI.

4. Obvemuo-nepecmasnas onanyOka, Hallenallas NPUMEHEHHE NPHU OJIHO-
BPEMEHHOM BO3BEJICHUU CTEH M MEePEeKpbITUH 37aHui. OnanyOka cOCTOUT U3 0J10-
KoB-cekiuii ['- u [1-o6pazHoii (popmbl, KOHCTPYKITHS TMO3BOJISET CEKIUSAM CIBH-
raTbCs BHYTph. CeKIMu onagyOKyd COCIUHSIOT MEXIy cOOO0M 1Mo JuinHe, 00pa3ys
Cpa3y HECKOJBbKO MapaIeTbHBIX PSJIOB C PACCTOSHUSIMHU MEXIy OJI0KaMu, paBHbI-

MH TOJINHaM CTCH. DTO0 MO3BOJISICT TOCIIE YCTaHOBKH OHaJ'IY6KI/I, YKIIaJIKH apMa-



R TYPHBIX KapKacoB OJHOBPEMEHHO OCYILECTBIIATh OETOHUPOBAHUE CTEH U MPHUMBbI-
©) Karomux K HIM y9aCTKOB IEPEKPBITHIA.

5. Kamyuas (nepeosuscnas) onanyOka mNpelHa3Haue€Ha JJII BO3BEIACHUS
3aMKHYTOTO KOHTYpa TyHHEJEH, 000J04€eK, CBOJIOB, BO3BOJUMBIX 3aKPBITHIM CIIO-
cobom. Takas omamyOka BO3BOJIUTCS MOATAIMHO: MEPEABIIKEHNE, TTOABEM OMalyo-
KM, OITyCKaHUE 1nocie OeToHUupoBaHus. B HacTosIee Bpemsi TyHHENIbHAs onayoka
HAIllJIa ITUPOKOE MPUMEHEHUE Ji OJHOBPEMEHHOTO0 OETOHHPOBAHUS 3/IaHUM KO-
PUIOPHOI cUCTeMBI (OOJIBHUIIBI, CAHATOPUH, JOMa OT/AbIXa U Ap.), KOI/a MPH HC-
MOJIb30BAaHUU JIByX KOMIUIEKTOB ONATYOKH OCYIIECTBISIETCS HEMPEPbIBHOE
YCTPOMCTBO HAPYKHBIX U BHYTPEHHUX CTEH U MEPEKPHITUN Cpa3y HA BCIO IIMPUHY
3Taka BO3BOAMMOTIO 37aHUS.

6. BbIcOKHE COOpYKEHHS CO CTEHKaMU IMOCTOSIHHOTO CEUYEHUs TpeOyroT
IPUMEHEHUS CKOIb3AWel OnaryoKu, KOTOpasi MOCTOSHHO NOJHUMAETCs, ONUPAsCh
Ha apMmarypHble crepkHU. OmnanyOka mpeAcTaBisgeT coOON CUCTEMY, COCTOSIIYIO
U3 UIUTOB, paboyero moJia, MOJAMOCTEH, TOMKPATOB, TOMKPATHBIX CTEp>KHEH, 3a-
KPEIUICHHBIX Ha JOMKpPATHBIX paMax, U CTAHIMU YNPABJIECHUS MOABEMOM OIAIly-
O60ouHOM cucteMbl. OnamyOka HCHONIB3YETCs JJI BO3BEACHHUS HAPY)KHBIX U BHYT-
PEHHUX CTEH >KHWJIbIX 3[JaHUH, SIIEp )KECTKOCTH, a TAKXKE ABIMOBBIX TPYO, CHUIIOCOB,
TpaiipeH U APYTUX COOPYKEHUI BhICOTOM Oosiee 40 M U TONIIMHON CTEH HE MEHEe
25 cMm.

7. JIns BBICOKMX COOPYKE€HUU CO CTEHKaMH NEPEMEHHOro cedeHwus (Tpyo,
IPagupeH, MOCTOBBIX ONOP U Jp.) UCIOJIB3YIOT HOObEMHO-NEPECMABHYIO ONAy0-
KV, BBITIOJIHASI POLIECC B TAKOM MOPsIIKE; OETOHUPOBaHUE sipyca (KOJIbLa), MOIBEM
OTNaTyOKY C YMEHBIIICHHEM KOJIMUYECTBA HAPYKHBIX IIIUTOB U T.JI.

8. brnounas onanyb6xa OOBIYHO TIPUMEHSIETCS B BHUJE CTAJIBHOIO HEpaszb-
€MHOr0o OJ0Ka MpU YCTPOWCTBE MACCHUBHBIX KOHCTPYKIUN (BHYTPEHHUX MOBEp-
XHOCTEH JIECTHUYHBIX KJIETOK, JIM(PTOBBIX IIAXT, 3aMKHYTHIX SIYEEK CTEH JKHIIBIX
3IaHHUM, a TAKXKE HAPYXKHBIX MOBEPXHOCTEH CTONOYATHIX (PYHIAMEHTOB, POCTBEP-
KOB, MaCCUBOB H Jp.).

9. Bepmuxanvuo nepemewjaemas onaiyOka, npeJHa3HaAueHHas Ji1 BO3Be-

JIEHUsI COOpYKeHUH (OalHs, TpagupHs, *KUJIOW JIOM) WU UX 4dacTteil (iudToBas
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1IaxTa *WIoro JoMa) U OTJEIbHBIX YacTei 3aHUi U COOPY>KEHUU BBICOTOM Ha
3TaX (Yy4acTOK JIM(PTOBOU MIAXTHI, TPOCTPAHCTBEHHAS 3aMKHYTas siUelika u3 4 CTCH
3/1aHUSA).

10. Apmoonanybxa npuMeHsETCS B BUJIE MEJIKOSYEHCTBIX CETOK MpU OeTo-
HUPOBAHUHM O0O0JIOYEK W JPYTHMX TOHKOCTEHHBIX KOHCTPYKIUUA. CeTKH B JajabHEH-
[IEM BBIMOJHSIOT POJIb apMaTypbl — Ha HUX TOJI 1aB JICHUEM HAHOCUTCS PACTBOP
ni OETOHHAs! CMECh.

11. Hecvemnas onainyOka, NmpuMeHsAeMas MPU BO3BEACHUM KOHCTPYKLUU
0e3 pacnanyOiMBaHuUs, C YCTPOMCTBOM B Mpoiiecce paboT OAHOBPEMEHHO TUAPO-
M30JIALIMH, OOJUIIOBKH, yTemieHusM Jp. Crnenudurka onaayOKu B TOM, YTO MOCIIE
YKJIaJKU B Hee OETOHHOM cMecH omnaiay0Ka ocTaeTcs B Tejie KOHCTPYKIIUU, COCTaB-
7514 ¢ Hell oJIHO 1esioe. B HacTosee BpeMsi HEChEMHYIO ONATyOKY HUCTIONB3YIOT HE
TOJBKO JJIsi OETOHUPOBAHUS OTACJIBHBIX KOHCTPYKLHM, HO U BO3BEJCHUS MOITHO-
CTBIO 3JIaHUI. DTO CTAJO BO3MOKHBIM MPU HCIIOIH30BAHUN B Ka4€CTBE OMNaTyOKH
MEHOMOJIUCTUPONBHBIX IWIAT TOMIMHOK 50... 150 MM u miiotHOCTHIO 20...25 Kr/M°,
C BBICOKOM BJIarOCTOMKOCTHIO. HechemMHast onanyOKka COCTOUT U3 U3rOTOBIICHHBIX B
3aBOJICKMX YCJIOBHUSX OMAIYyOOUYHBIX 3JIEMEHTOB CT€H M MEPEKPHITUN, BBITOTHSIO-
IIUX OJTHOBPEMEHHO (PYHKIMM OMATyOKU, YTEIUIUTENIS W 3BYKOM3OJALMU CTEH U
MEPEKPBITUI, a TaKKE OCHOBAHUS JIsl HAHECEHUS OTICIOYHBIX ((haKTypHBIX) IO-
KpbITHi. /{151 HeChbeMHOM onaimyOKu MOKET ObITh MCIHOJIb30BaHa TKaHasi METaJlIu-
yecKasl CeTKa, KeJIe300€TOHHBIC, apMO- U aCOECTOOCTOHHBIC TITUTHI, TIJIUTHI U3 TIe-
HOTIaCTa, CTEKJIOLEMEeHTa W JAp. JlaHHBI BUA ONayOKd MOKHO TPUMEHSTH B
CTECHEHHBIX YCIIOBUSIX MPOU3BOJICTBA pabOT U MPU IKOHOMUUYECKOU 1iesiecoo0pas-
HOCTH €€ UCIOJIb30BaHUs.

12. CneyuanvHoie onanyOKu He ToMaAal0T B HOMEHKJIATypy OCHOBHBIX TH-
MOB, XOTS 3a4acTyl0 TIO3BOJIIIOT BO3BOJAUTH AHAJOTMYHBIE KOHCTPYKIIUU.
OT0 nHesmamuyeckas onaryoka, cocTosIias U3 HaAyTONH MPOPE3WHEHHON TKaHW,
KOTOpasi co3faceT onaayoky Oyayiied MpoCTPaHCTBEHHOM KOHCTPYKIIMH, MOIACP-
KUBAIOIIMX W HECYIIHUX dJIeMEHTOB. B pabodyem MOJOKEHUH MHEBMATUYECKYIO

onany61<y MoAACP KHUBAIOT H36I)ITO‘1HBIM.,Z[EIBJI€HH€M BO3AyXa M OHa CIYXUT JJIA



R OETOHHMPOBAHUSI TOHKOCTEHHBIX COOPYXKEHHUW M KOHCTPYKIMI KpPHUBOJUHEHHOTO
OUYEpTAHUA.

MOXHO OTMETUTh W Heobopauugaemyro (CTAllMOHAPHYIO)  OMayOKYy,
Ha3HAUYEHHUE KOTOPOW B OETOHUPOBAHHMM OTIEIBHBIX MECT, YUaCTKOB M JIa)K€ KOH-
CTPYKUUH, UIsI OonaryOJMBaHUSI KOTOPBIX MCIHOJIB30BAaHUE WHIYCTPHAIBHBIX OIla-
J1yOOK HEIKOHOMUYHO WJIM TEXHUYECKU HEPAMOHAIBHO. DTO ONayOKa OJJHOpa30-
Basi, coOupaemMas U3 0TXO/I0B IPOU3BOICTBA.

Paz6opno-nepecmasnasn onanybka sSBnseTcs NOMUHUpYIOUIEH U Hanboee
HIMPOKO PACHPOCTPAHEHHOU B CTPOUTENBLCTBE. /{151 yCTaHOBKU CIIOXKHOM OmamyOKu
paspabaTrbIBacTCsl MPOEKT MPOM3BOACTBA OMATYOOUYHBIX pabOT, COAEPIKAIIMA Map-
KUPOBOYHBIC YEPTEKH DIEMEHTOB M UX CHEIUDUKAINIO, YEPTEKHU MOICP>KUBAIO-
X KPETIeKHBIX YCTPOHUCTB, TEXHOJOTUUECKHIE KapTHI.

OnanyOKky coOuparOT W3 TOTOBBIX IIUTOB, CTOEK, KPYKaJl, KPEMeKHBIX
AJIEMEHTOB. MeENKOIUTOBas onainyOka MOXKET cOOMpaThCs BPYUHYIO, KPYITHOIIM-
ToBas (IIomaapl0 Oosnee 3 M?) OOBIYHO YCTAHABIMBAETCS C IOMOIIBIO KpaHa.
HasBanue pazbopro-nepecmasHoti 3Ta onanyOka mojaydyusia B CBS3H C TEXHOJIOTH-
YECKUM ITMKJIOM €€ WCIOJIb30BaHud. [lepBoHauaibHO OHA YCTaHABIMBAETCS U 3a-
KperuisieTcss B pabodyeM MOJIOKEHUH, a Mocjie OEeTOHUpOBaHUS U Habopa OETOHOM
MIPOYHOCTH, JIOMYCKAIOIIEeH pacranyOIuBaHue, KPEMNeKHbIS, MOAIEP KUBAIOIINE
YCTPOMCTBA U HIMTH CHUMAIOTCS U TIEPECTABISIOTCS HA HOBBIE TIO3HIIHH.

OCHOBHOM KOHCTPYKTUBHOM OCOOEHHOCTBIO COBPEMEHHBIX pa300pHO-
MEePECTaBHBIX OMATYOOK SIBJISIETCS X YHUBEPCAIBHOCTh. IHBeHTapHbIE yHUDUIIN-
pPOBaHHBIC IIUTHI PA3IMYHBIX PA3MEPOB C WHBEHTAPHBIMU IOICPKUBAIOIINMH
YCTPOMUCTBAMH U KPEIUICHUSMH TIO3BOJISIIOT OMATYOJMBATh MPAKTUUECKH JTFOOBIC
MTOBEPXHOCTH MYTEM COCIAMHCHHS IIUTOB MO WX rpaHsM. KpymHbIe MIMTH MOTYT
OBITh JOYKOMIUIEKTOBAHBI MENKUMH. {11 3TOTO pa3mephl MIMTOB HA3HAYAIOTCS B
COOTBETCTBUU C IPUHATHIM B CTPOUTEIBCTBE MOAYJEM, paBHbBIM 100 MMm.

Ilpu ycmpoiicmee @yHOamenmos Ha TPYHTE NPEIBAPUTEIBLHO OUMILIAIOT
MeCTa YCTAaHOBKU OMAaTyOKH U YCTPAHSIIOT HEPOBHOCTH, 3aKPETUIAIOT Pa30MBOYHbBIC

OCH, OTMCYAIOT IMOJOKCHNC BEPTHUKAJIIBHBIX OTMCTOK.
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Jlenmounvie ¢hynoamenmot gvicomoti 0o (0,2 m, a TaKKe HWKHHE YCTYIIbI
byHIaMEHTOB  MOXXHO OCTOHHPOBATh 8 ONALYOKe U3  OPOUHAPHLIX — OO-
cok, TommuHon 40...50 MM, yKpeIsIeHHbIX 3a0uThiMU B 3emutto uepe3 0,75... 1,25
M KOIbAMU U pachepmuimu pacnopkamu (PUCYHOK 3, a).

Onanyoxa newmounvix ¢hynoamenmos evicomoti 0,2...0,75 m MOXKET BBI-
MOJIHATBCS U3~ OOWAMbIX  WUMOG, CKPEIUICHHBIX  TIOBEPXY COeOUHUMENbHbIMU
NIAHKAMU, TIO LUEHTPY — NPOBOJIOYHbIMU CKPYMKAMU, & TIO HU3Y — 3a0UmMbIMU 8
2PYHM KONbAMU UMY NIAAHKAMU € noOKocamu. B MecTax pacroyioxKeHHs] CKPYTOK
YCTaHaBJIMBAIOTCS PACTIOPKH, MPEMATCTBYIONINE MEPEMEIEHUIO IIUTOB JIJISl YKIIad-
k1 6eToHHOM cMecu. [1o Mepe GeTOHMPOBAHUS PACTIOPKHU YIANISIFOTCS.

Ilpu bemonuposanuu nenmounvlx ynoamenmos evicomoii bonee 0,75 m B
Ka4yeCcTBE OMaayOKu PEKOMEHAYETCS HCTIOIh30BATh MEIIKHE CHEHO8ble UMbl C He-
CYWUMU KOHCMPYKYUAMU peulemyamozo muna u nanyoou (4acThl0 ONAITyOKH,
HEIMOCPEJICTBEHHO COIPHUKACAOIIeHcss ¢ OETOHOM) M3 BOJIOCTOMKOM (haHephl TOJI-
nMHOM 15 MM, coeauHsieMble IPYr C IPYrOM C MOMOIIBIO CTSKHBIX CTEPIKHEH,
PACMOPHBIX IUIAHOK Y MITU(GTOBBIX WM JIPYTUX 3aMKOB (PUCYHOK 3, B).

Onanyoky HeOOnbWUX CMYNEeHUYAMbIX (DYHOAMEHMO8 CMoabuamo20 muna
MO>XHO YCTpauBaTh U3 MPSAMOYTOJBHBIX KOPOOOB, COOMpPAEMbIX MOSIPYCHO M3 Iap
IIMTOB PAa3HBIX PA3MEPOB — 3AKIAOHBIX U HAKPLIGHBIX.

Onanyoky KpynHulX CmoaOYamvlX CMYneH4amvlx @OYHOAMEHMO8 TaAKKE
MOXHO cOOMpaTh Ha MECTE€ M3 IIUTOBOM HMHBEHTapHOU onamyOku. OnanyOky,
MIPEICTABIICHHYIO HAa PUCYHKE 3, T, BHITIOJHSIOT U3 YTOJKOB, IIBEJLIEPOB U JIUCTO-
BOM cTanu ToiamuHon 2 MM. [Tamy6a MoKeT ObITh U3rOTOBJIEHA HE TOJBKO U3 CTa-
JIY, HO M M3 TIJIaCTHKA, IPEBECUHBI, BOJOCTOMKOMN (haHEpHI.

COopka omnamyOKd M3 IIMTOB HAa MECTE MPEACTABISET COOOM JTOBOJIBHO
TPYJOEMKHI TIPOIIECC, CBSI3aHHBIN ¢ MCIOIb30BAHUEM KpaHa U Ie0Ie3NICCKUM CO-
MIPOBOXKJCHUEM, TIOATOMY TIPH OOJIBIIIOM 00beMe padOT MPAKTUKYIOT UCIIOJIH30Ba-
HUE B Ka4eCTBE OMNATYOKH YeNbHOMEMALIUYECKUX OJIOK-hOpM IHCecmKou KOH-
CMPYKYUU, COCMOAWUX U3 ONATYOOUHbIX OJIOKO8 CMYNeHuamozo ynoamenma u
NOOKOJOHHUKA, MOHTUPYEMBIX M CHUMAeMBbIX C MTOMOIIbIO KpaHa. [Ipumenenue ta-

KuX (popM, 1O CpaBHEHHUIO C IIUTOBOM omanyOko#, mpu O0eToHupoBaHuU Oojee 50



CS)
S

OJIHOTUIIHBIX (yHAaMeHTOB No3BossieT Ha 10... 15% CHU3UTH yAenbHYIO METaslio-
€MKOCTh U CTOUMOCTH PabOT, MOBBICUTH 000PAYMBAEMOCTh HHBEHTAPHOU Omayo-
ku ¢ 100...200 mo 200... 300-kpaTHOIA.

Pacnany0mBaHue KOHCTPYKIUIA

B KOMIIJIEKCHOM TEXHOJIOTHMYECKOM IPOIECCE MO BO3BEIECHHUIO MOHOJUT-
HBIX KOHCTPYKLHH pacnanyOiuBaHue (CbeM OMayOKu) sIBISETCS OJHOM W3 Bax-
HBIX U TPYAOEMKHX OIEpaLIAM.

PacnamyOnuBanne KOHCTPYKLMI CleAyeT MPOU3BOAUTH aKKypaTHO, C TEM
YTOOBI 00ECIICYUTh COXPAHHOCTh OMATYOKHU JJIsi TOBTOPHOTO NMPUMEHEHUS, a TaK-
e n30exaTh NOBpekIeHN OeToHa. PacnanyOnuBaHne HAYMHAIOT MOCJE TOro, KaK
0eToH HabepeT HeOOXOAUMYIO MPOYHOCTb.

CHuMaTh OOKOBBIE 3JIEMEHTHI ONaTyOKH, HE HECYILIIME HArPY30K, MOYKHO TIO
JOCTHKEHUH 0€TOHOM MPOYHOCTH, 00ECTIEUNBAIOIIEH COXPAHHOCTD YIJIOB, KPOMOK
U MOoBepXHOCTeH. bokoBble MUTHI (yH/IaMEHTOB, KOJIOHH, CTE€H, OAJIOK U pUresnei
CHUMAIOT yepe3 48... 72 4. DTU CPOKH yCTAHABIMBAIOT HA MECTE B 3aBUCUMOCTH OT
BUJIa LIEMEHTA U TEMIIEPaTypPHO-BIaXKHOCTHOI'O PEKMMa TBEPIEHUS OETOHA.

Hecyuue sneMeHTsl onanyOKud CHUMAIOT MO JOCTHKEHUH O€TOHOM Mpou-
HOCTH, 00€CIIeYMBAIOLIEH COXPAHHOCTh KOHCTPYKIUMU. DTa MPOYHOCTH NMpHU (PaKTu-
yeckoil Harpy3ke MeHee 70% OT HOPMATUBHOM COCTAaBIISIET: IJISl TUIUT MPOJIETOM
0 3 M ¥ HECYHIMX KOHCTPYKUHUU mpojeroM a0 6 M - 70%, I KOHCTPYKLMH C
npoJieTamu 6ojiee 6 M U KOHCTPYKIUNA ¢ Hampsaraemou apmarypoit - 80% ot mpo-
ektHOM. Ecmu ¢akTtuueckas Harpyska Oosiee 70% HOPMATUBHOW, TO HECYIIIYIO
onagyOKy CHUMAIOT MOCJI€ TOro, Kak 0€TOH TaKMX KOHCTPYKIUN HaOepeT MpOeKT-
HYIO IPOYHOCTb.

VY nanenuto Hecyiie onaiayOKH JOJKHO MPEANIecTBOBATH IJIABHOE U PaB-
HOMEPHOE OITyCKaHHE MOAJECPKUBAIOIINX JIECOB - pacKpyxkanuBaHue. [ns atoro
OTYCKAIOT OMOPHBIE JOMKPATHI WM OCIAOJISIOT MapHbIE KIWHbBA. 3arpeniaeTcs py-
OWTb WJIM CIIUIIMBATH HArPY>KEHHbIE CTOUKU. ONOpHkI, NOJAEP>KUBAIOIINE OMaTyOKy
0aJoK, MPOTOHOB U pUTEJIel, OMTyCKAIOT OJJHOBPEMEHHO 110 BCEMY MPOJIETY.

OnopHble CTOWKH, MOIAEPKUBAIOLINE OMATyOKy MEXIYITaKHBIX Mepe-

KprTPIﬁ, HaxoaAmnxcs HEMOCPCACTBEHHO IO 6€TOHI/Ipy€MBIMI/I, YAAaJiATb HE pas-



w pemaetcs. CTOWKHU OnagyOKH HUXKEJIEXKAIEero MEePEKPHITHSI MOKHO yIaJsATh JIUIIb

[= wactuuno. ITox BceMu GankaMu ¥ HPOrOHAMH ITOTO IEPEKPHITUS IPOJIETOM 4 M U
0oJiee peKOMEH]IYEeTCSl OCTABJIATh TaK Ha3bIBa€Mble CTOMKHM O€30MaCHOCTH Ha pac-
CTOSIHUM OAHOW OT Apyrod He Ooznee yeM Ha 3 M. ONopHbIE CTOMKH OCTaIbHBIX
HIDKEIEKAIMXIIEPEKPBITUN pa3pelIaeTcss yAaIATh MOTHOCTHIO JIMIIb TOTJa, KOTIa
MPOYHOCTH O€TOHA B HUX JIOCTHUTIIA TPOESKTHOM.

Hecymyto onanyOky ynamnsitor B 2... 3 mpueMa u 0ojiee B 3aBUCHMOCTH OT
IPOJIeTa U MacChl KOHCTPYKITHH.

Oco0eHHO 0CTOPOKHO HYKHO pacrnanyOiauBaTh cBojbI U apku. [lepen pac-
Kpy>KaJIHMBaHHEM apOK U CBOJIOB C 3aTsDKKAMH 00s13aTENbHO 3aTATUBAIOT HATSHKHBIC
MydThl. PackpykanuBaTh apku U CBOJbI HAUMHAIOT OT 3aMKa M BEIYT K ONOPHBIM
sITaM.

IIpu cveme onanyOKu ¢ PyHITaMEHTOB M CTEH CHayajiga o0pe3aroT CTSKHbIE
OO0JTHI WM MPOBOJIOUHBIE CKPYTKHU. Jlajiee CHUMAIOT CXBAaTKU U pedpa, mociie 4ero
OTPBIBAIOT OT OETOHA OTAeNbHbIe MHUTHI. [Ipu pacnanyOonuBaHUU KOJOHH YIAJISIOT
HIDKHHUE PaMKHU M 00paMJIsitole OpyCcKH y MPOrOHOB, CHUMAIOT XOMYThI U LIIUTHI.

Pacnany6ivBaTh MIKMTHl NEPEKPHITUM HAUWHAIOT C yJAJICHUS IOJKPYKalb-
HBIX JIOCOK M KpyXall. J[Ba-Tpu CHATHIX Kpy)Kajia yKJIaIbIBAIOT Ha Jieca MOJ TUIU-
TOM JUIsl IPEAOTBPAILEHUS TaIeHNs ONaTyOOUHBIX IIUTOB NEPEKPBITHSL.

KpynHommToByto omnaayOKy MacCHBOB, CT€H M (YHIAMEHTOB CHUMAIOT
KpaHaMH C TOMOIIBIO0 CIEIUANBHBIX PBIUAXKHBIX MpucnocodmeHuil. s cpema
omnaay0OUHBIX NaHesel IPU UX JABYXbSPYCHOM PACIIONIO0KEHUH YTOJI IUTAHTH Yepe3
POJMK YIUPAIOT B CTAJIbHYIO TUTACTUHY BepXHel manenu. [Ipu sTom KoHer KopoT-
KOTO IJIe4a pblyara, JaBUT Ha MPOTOH HIDKHEW MaHeNu U OTPBIBAET €€ OT OeToHa.
OTOpBaHHYIO MaHETh MEPECTABISIIOT KPAHOM B HOBOE TTOJIOKEHHE.

Jlns cbeMa OJHOSPYCHBIX TaHENeH POJUK PhIUaXHOTO MPUCIIOCOOICHUS
yIHPAIOT B CTAIIbHYIO MJIACTHHY, Bpe3aHHYIO B nanyOy naHenu. O6oiimMa ynupaet-
csi B mporoH. [Ipu moBopoTe pplyara B MOJOKEHUE OMATyOOUYHas MaHeb OTPhIBa-
eTcst OT OeToHa.

[lepen MOBTOPHBIM HCIIONB30BAHHEM 3JIEMEHTHI OMATyOKH OYMILNAIOT OT

O0eToHa U PEMOHTUPYIOT.



w 2.23ATOTOBKA U MOHTAK APMATYPbI
N, Apmarypa a1 Kene300€TOHHBIX KOHCTPYKIIUNA MOXKET OBITh KIacCHU(HIIN-
poBaHa:

1. mo marepuany — Ha CTaJbHYIO U HEMETAJUIMYECKYIO; M0 TEXHOJIOTUU
U3TOTOBJICHUSI — HA TOPSYEKATaHYI0 CTEP>KHEBYIO quaMeTpoM 6...90 MM 1 xoJo1-
HOTSIHYTYIO KPYIJIYIO MPOBOJIOYHYIO TUAMETpoM 3...8 MM B BHJI€ OOBIKHOBEHHOM
WJIA BBICOKOIIPOYHOM MPOBOJIOKH, a TAKXKE apMaTypHBIX KaHATOB U MPSJICH;

2. 1O MPOQUII0 — HA KPYTIYIO MIAJIKYI0 U MEPHOJUIECKOrO MPOQHIIS.
ApmMmatypa nepuoandeckoro npoduiis umeeT (GUTypHYIO MOBEPXHOCTh, YTO 00ec-
TICYMBACT €€ JIyUIllee CIEIICHHE ¢ OETOHOM;

3. 1O HpUHIUIY pabOThl B KeJIe300€TOHHOW KOHCTPYKIIMM — Ha HE
HANpATaeMYI0 U HallpsraeMyIo;

4. 10 Ha3HA4YEHUI0O — Ha pabouyro apMarypy, BOCIPUHUMAIOIIYIO B OC-
HOBHOM DACTITUBAIONIUE HAIPSIKEHUS; paclpeleuTeIbHyI0, TPeIHa3HAYeHHYIO
JUIS pacmpeiesieHus] Harpy3Ku MEXIy CTEpKHAMU padouel apMaTypbl; MOHTaX-
HYI0, CIIY>KalllyIo JIJIsi COOPKU apMaTypHBIX KapKacoB;

5. 1o cnoco0y yCTaHOBKM — Ha MITYYHYIO apMarypy, apMaTypHbIe Kap-
KacChl U CETKHU.

OcoOyto Tpymnily COCTaBIISIET CMAIbHAA HCeCmKaa apMaTypa B BUJIE TaB-
POBBIX OaJlOK M JAPYroro mpokarta, MpUMEHsemasl Ui apMHPOBAHHS BBICOTHBIX
3MaHUH, CICIMATBFHBIX COOPYXKEHUI, U TaK Ha3bIBaeMas AMUCIIEPCHAsl apMaTypa B
BUJIC pyOJICHOTO CTEKJIOBOJIOKHA WJIM acOecTa, UCIOJb3yeMas TJIaBHBIM 00pa3oM
JUTSL apMUPOBAHUS IIEMEHTHOTO KaMHHI.

3aroToBKa apMaTypHBIX WU3JEIUN MPOU3BOAUTCS, KaK MPABUIIO, IIEHTPATH-
30BaHHO Ha OETOHHBIX 3aBOJIaX T'OJI0BOM MOITHOCTHIO 20...80 ThIC. T WM B apMa-
TYPHBIX I[€XaX 3aBOJIOB KeJIe300€TOHHBIX KOHCTPYKITHA.

ApmaTypy i KeNe300€TOHHBIX W3JEINil M3TrOTOBISIOT B BUJE CETOK,
IUIOCKUX W TIPOCTPAHCTBEHHBIX KapKacOB, apMaTypHO-OMaTyOOYHBIX OJIOKOB, 3a-
KJIQJHBIX JeTaei. ApMaTypy I MPEABAPUTEIHHO HAIMPSKEHHBIX KeEIe300€TOH-
HBIX KOHCTPYKIIMI M3TOTOBJISIOT B BUJE IMyYKOB WJIM KAHATOB W3 BBICOKOMIPOYHOM

CTaJIbHOM ITPOBOJIOKH.
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IIpouecc 3aBOACKOro MPOU3BOJACTBA APMATYPHBIX U3JIEIUN ITOJHOCTHIO Me-
XaHU3UPOBAH M YaCTHYHO aBTOMATU3UpOBaH. OH COCTOUT U3 3arOTOBUTEIBHBIX U
cOOPOYHBIX OIEpaIuil.

K 3azcomoeumenvnvim onepayusm OTHOCATCA npasKka, 4ucmka, pesKd,
2HYmbe U c6apKa apMaTypPHOU CTaju.

K coopounvim onepayusm OTHOCATCS ceéapka TUIOCKUX WIHM IPOCTPaH-
CTBEHHBIX KapKacoB, VKPYNHUMENIbHAS cOOpKA TUIOCKUX KapKacoB B IMPOCTpaH-
CTBEHHBIC OJIOKU, COOpKA apMamypHulX U apmMamypHO-onanyOouHbiX, KOTOPYIO
BBIIIOJIHAIOT Ha CIELUAJIBHBIX CTCH/IAX.

TpancnopTupoBanne M MOHTaK apMaTypbl. J[Ji1 IepeBO3KH apMaTyphl
UCIOJIB3YIOT aBTOMOOMIIM OOIIIETO Ha3HAUEHUS, OTYTIPULEIIBI, TPAUIEPhl WIH JKe-
Je3HOA0pOoXkHbIE MIaTdopmbl. [Ipu nmepeBo3ke HerabapuUTHbBIE apMaTypHbIE KOH-
CTPYKLIMH IO COIJIACOBAHHUIO C MPOEKTHOW OpraHU3alMel pa3pe3aroT Ha OTIEeib-
HBIE TpaHCHOPTAOENbHbIE AJIEMEHThl. UTOOBI MU TPAHCIIOPTUPOBAHUU apMaTrypa
He JepopMupoBaliach, MEXIY €€ MyYKaMu WM KapKacaMy YKIJIAJIbIBAalOT JEPEBSH-
Hble TpokJIagku. C 3TOM K€ LEJIBI0 MeCTa CTPOIIOBKM 3aXBaTa apMaTypHBIX KOH-
CTPYKUUH WIH apMaTypHO-ONalyOOUHbIX OJIOKOB B COOTBETCTBUU C IPOEKTOM
0003HaYaIT KPACKOM.

Apmarypy yCTaHaBIMBAIOT MOCJE MPOBEPKH M MPUEMKH OmnaixyOoku. MoH-
TaX apMaTypbl HEOOXOAMMO BBIIOJHITh YKPYIHEHHBIMH 35ieMeHTaMu. [Ipu ycra-
HOBKE apMaTtypbl JOJKHBI ObITh 00€CIEYEHBbl MPEIyCMOTPEHHAsi MPOEKTOM TOJI-
IIMHA 3aUIUTHOTO CJIOSI U PACCTOSTHUE MEXAY PSAJaMU apMaTyphl.

3alIUTHBINA CJIOM B JKEJI€300€TOHHBIX KOHCTPYKLMSX MpeAHa3HayeH aJis
IIPENOXPaHEHUs (B TEUEHNE HOPMUPYEMOIO CPOKA) apMaTypsl OT BO3JAEHCTBHUS OT-
HS1 TIPU MOXape U OT KOPPO3UH. B miMTax u cTeHKax U3 TsHKEJIoro 0eToHa TOJIIIU-
HOM 710 100 MM TOJIIITMHA 3aITUTHOTO CJIOS 1O/ KHA ObITh HEe MeHee 10 mM; pu Oe-
TOHE TOJMIIMHOK 10 150 MM — He MeHee 15 MM; B Oankax, MpOroHax U KOJOHHAX
npu quamerpe paboueit apmatypsl 20...32 MM — He MeHee 25 MM, TIpu 0oJiblleM
nrameTpe — He MeHee 30 MM.

HeoOxoaumyro TOMIIMHY 3alIUTHOTO €0 00€CIeunBal0T OETOHHBIMU WIIH

OEMCHTHBIMUA IIOJAKIIaJKaMH, KOTOPBIC OCTAKOTCA IIOCIIC 6CTOHI/Ip0BaHI/I$I B TCIC
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KOHCTPYKLIMH, & PACCTOSIHUE MEXKY CTEP’KHSAMU UJIU PSIIaMU apMaTypHBIX CTEpK-
HEN — MyTeM YKIIaJKu 0OOpPE3KOB CTAIbHOM apMaTypBhl.

ITpu ycrpoiicTBe pyHIaMEHTOB MO/ KOJIOHHBI IPOMBIIUIEHHOT'O 3/1aHUs Ha
OETOHHYIO MOJKJIAJKy KPaHOM YKJIAJbIBalOT TOTOBBIE CBAPHBIE CETKH, K KOTOPHIM
PUBAPUBAIOT BBIMTYCKH ISl KPETIJICHUS apMaTyphl KOJIOHH.

JUig KpynHbIX (PYHIAMEHTOB MPUMEHSIOT U3TOTOBJIEHHBIE HAa 3aBOJE IPO-
CTPaHCTBEHHBIE apMaTypHble OJIOKM, KOTOpPbIE MOHTHUPYIOT KpPaHOM HEMOCpPe.-
CTBEHHO C TPAHCIOPTHBIX CPEACTB.

Ko710HHBI, KaK IpaBUiIO, apMHUPYIOT TOTOBBIMU apMaTypHBIMHU KapKacaMH.
B MHOTOATa)KHBIX 37aHUSIX, T/I€ BRICOTA KOJIOHH OTpaHNYEHa apMaTypHbIE KapKachl
3aBOJAT B ONAJIyOOUHBIN KOPOO KOJIOHHBI CBEpXY. B npyrux ciydasx apmaTypHbId
KapKac KOJIOHHBI YCTaHABIMBAIOT C OTKPBITON CTOPOHBI KOpoba omanmyOku. Korma
BO3HUKAET HEOOXOAMMOCTH B MOIITYYHOW COOpPKE apMaTypHBIX KapKacoB, apMU-
poBaHME BEAYT B HE3aMKHYTOM KOpOOe omamyOKH KOJIOHHBI C JIETKUX IE€pPECTaB-
HBIX MIOJIMOCTEM.

[Tocne BbIBEpKU MOJIOXKEHHUSI KapKaca KOJIOHHBI B ONMalyOKe CTEpHU €ro
COEJIMHSIOT CBAPKOM € BBIMYCKaMU apMaTypbl U3 GyHIaMEHTOB.

[Iporonsl n Ganku apMUPYIOT 3apaHee 3arOTOBJICHHBIMHU MPOCTPAHCTBEH-
HbIMU apMaTypHBIMU KapKacaMmM, KOTOpbI€ YCTaHaBIMBAIOT B B ONAITyOOUYHYIO
dbopMy MOHTaKHBIM KpaHOM. [Ipu apmMupoBaHUM OaJIOK MIIOCKUMHU KapKacaMu IO-
CJIeIHME YCTaHABIMBAIOT B ONAIYOKY M, YTOOBI UCKIIFOUUTh UX CMEUIEHUE Mpu Oe-
TOHUPOBAHUH, CKPEIUIAIOT MPOBOJIOKON MJIM MOHTAKHBIMH CKOOaMH.

B HekoTOphIX ciiydasx (Hampumep, Npu 3HAYUTENbHOW BBICOTE 0ajoK) ap-
MaTypHBIH KapKac COOMPArOT HEMOCPEICTBEHHO B OMaayO04YHOU (popme ¢ OTKPHI-
THIMH OOKOBBIMH IuTamu. Kapkac mporoHa wim Oaiku MOKeT ObITh coOpaH Ha
pacnoioKEHHBIX Tonepek kopobda npokiaakax. [locine okoHyaHus cOOpKU Kapka-
ca MPOKJIAJIKH MOOYEPETHO YAAISIOT U KapKac OMyCKaloT Ha THUIIIE.

[InuTHI, CTEHKH W APYTUe TOHKOCTEHHBIE KOHCTPYKIIMH apMHUPYIOT CBap-
HBIMU CE€TKaMH, KOTOPbIE TOCTABIISAIOT Ha CTPOUTENIbHYIO TUIOIIAKY B pyJIOHAX.

[TpreMKy CMOHTHUPOBAaHHOM apMaTypbl OQOPMIISIOT aKTOM Ha CKPBITHIE pa-

00Thl. B akTe yka3pIiBalOT HOMEpa paboUmuX YepTexeil, OTCTYIJIEHUSI OT MPOEKTA U
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OCHOBAHMSI JJIsI 3TOr0 (MPOBEPOUHBIE PacUeThl, pa3pelieHrue MPOSKTHOM opraHu3a-
IIUU U T. 11.), @ TAK)KE MIPUBOJIST 3aKIIOUCHUE O BOBMOXXHOCTH O€TOHUPOBAHMS KOH-
CTPYKIHM.

KoHTposib KkadyecTBa CBApHBIX COEIUWHEHUU CBOJIUTCA K HUX HAPY>KHOMY
OCMOTpPY W TIOCIICAYIOIIEMY MEXaHWYECKOMY HCIIBITAHWIO CBAPHBIX COCAMHEHUH,
BBIPE3aEMbIX M3 KOHCTPYKIIUNA, UM K TIPOBEPKE C MOMOIIBIO HEPA3PYIIAIOIIUX Me-
TOJIOB.

Apmuposanue npedsapumenbHo HANPAHCEHHBIX HCeENe300emOHHBIX KOH-
cmpykuuii. IlpenBaputenbHOE HANPsHKEHUE apMaTyphl MPU BO3BEJICHUU 3/IaHUN U
COOPY)KEHUI B MOHOJUTHOM WCIOJHEHUW MPUMEHSIOT I OOJBIICTIPOICTHBIX
dbepmM, OanoK, TUIUT MEPEKPHITHI, MPOJETHBIX CTPOCHUM, KOHTYPHBIX 3JEMEHTOB
000J104€K, pe3epBYapoB U T. JI.

[IpeaBapuTeIbHO HAMPSHKEHHBIE KEIe300€TOHHBIE KOHCTPYKIIMA B 3aBU-
CUMOCTH OT UX THUIIA ApMUPYIOT CTATBHBIMHU CTEPKHSIMU MEPUOIUIECKOTO MPOQu-
7151, TyYKaM# BBICOKOITPOYHOM apMaTyphl MM KaHATAMH CITHPATHLHON CBUBKH.

KoH1bl cTep’kHEBOW apMmaTypbl JOJDKHBI OBITH MPUCIOCOOTCHBI IS
HAJIS)KHOTO 3aXBaTa UX HATSXKHBIM YCTPOMCTBOM.

NmeroTcst 06a cnocoba namsdicenus apmamypul. HA YNOpbl U HA OemoH.
[lepBbIil UCMIONB3YIOT B OCHOBHOM IIPU M3TOTOBJIEHWH COOPHOTO >KEIe300€TOHA,
BTOPOW — MPEUMYIIICCTBEHHO TIPU OETOHUPOBAHUHA MOHOJIMTHBIX KOHCTPYKIITMI Ha
CTPOUTEIBHOM TUIOIIAIKE.

[Ipu HaTsDKEHUU Ha ynopwsl apMatypy nepen 0eTOHUPOBAHHEM KOHCTPYK-
IIUH HATSATUBAIOT HAa (JOPMY WJIU CIICIIHAIILHBIE YIIOPHI 0 3aJaHHOTO HATSHKEHUS U
bukcupytor 3axumamu. [locine Toro kak KOHCTpYKIHs 3a0€TOHUpOBaHA U OETOH
JOCTHT TIPOCKTHOM MPOYHOCTH, apMaTypy OCBOOOXKIAIOT M3 3aKUMOB M CIKHMAIO-
IME YCUIINS TIEPEIAI0OTCsl HEMOCPEICTBEHHO Ha OETOH.

[Ipu HaTsDKeHUU Ha GemoH B OmnamyOKe, OJTOTOBIEHHON K OSTOHMpOBA-
HUI0 KOHCTPYKIIMH, YCTAHABIIMBAIOT KaHAJIO00pa30BaTeIU, TUAMETP KOTOPBIX Ha
10...15 MM Oosbllie AuamMeTpa CTEPXKHS WM apMaTypHOro mydka. J[iis sToro mpu-
MEHSIOT CTaJIbHBIE TPYObI, CTEP>KHU, PE3NHOBBIE PyKaBa C MPOBOJIOYHBIM CEpJIeU-

HHUKOM M 1p. Tak kak KaHaJIOO6p8,30BaT€HI/I H3BJICKAIOT 4YCPE3 2...3 4 mocine TOoro,
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KaK KOHCTPYKLUSI 3a0€TOHUPOBAaHA, TO UX, 32 UCKIIOUEHUEM PYKAaBOB, BO M30exka-
HUE CIeTUIeHUsI ¢ 0eTOHOM yepe3 Kaxzble 15..20 MUH TpOBOpPaYMBAIOT BOKPYT
ocCH.

[Ipy Hanps>KEHHOM apMUPOBAHUM KPYMHOPA3MEPHBIX KOHCTPYKLHMM KaHa-
Jbl yCTPamBAIOT MyTEM 3aKJIaJKU CTAIbHBIX TOHKOCTEHHBIX TO()PUPOBAHHBIX TPY-
00K, KOTOpBIE OCTaloTCAd B KOHCTpYKIMU. [locne Toro kak 6eToH Habpasl MPOEKT-
HYIO IPOYHOCTbh, B KaHAJIbl YCTAaHABIMBAIOT apMaTypy U HaTATUBAIOT ee. i1 3Toro
IPUMEHSIOT TUAPABIAYECKHE TOMKPAThl OJMHOYHOIO MJIM JBOMHOTO JEUCTBUS (C
pabounm gaienuem 20...25 MIla).

ApMaTypy HaTATMBaIOT B maKoul nociedosamenvHocmu. Ha apMatypHbIi
YyYOK HAJEBalOT CTAJIbHYIO 1aii0y, B KOTOPYIO Yepe3 YHOpHBIE JIONACTH YIUPaAET-
cs1 noMmkpat. [IpoBonoku myyka 3aKperuvisitoT KJIMHbSIMU B 3QKHUMHOM KOJIbLIE, KO-
TOPOE 3aKPEIJIEHO HAa MOJBWKHOM IWIIMHIpPE. ApMaTypHBIA Iy4OK HATATHUBAIOT,
IIPUYEM CTEIICHb HATSHKEHHSI KOHTPOIMPYIOT MAHOMETPOM.

Harsrusaror apmatypy mnaBHo, crynensmu no 3...5 Mlla. Ilocne mocru-
YKEHUS J1aBJICHUs, Ha 5% IPEBBIIIAIOIIETO PACYETHOE, €r0 CHIXKAKOT 10 IPOEKTHO-
ro, KOTOpO€ MOAJIEPKUBAIOT B IIMJIMHJIPE 10 MOMEHTA 3aKPEIIEHUS IPOBOJIOYHOTO
ydyKa B KOHCTPYKIMHU. 3aT€M MAacJjio MOAAI0T B HEMOABWKHBIM LIMJIMHJIP, U C TO-
MOILBIO ILITOKA MOPIIHA KOHUYECKas MpoOKa 3ampeccoBbIBaeTCs B MIail0y u 3a-
aHKEepUBAET MPOBOJIOYHBIN My4oK. [locie 0cBOOOXKAEHUSI TPOBOJIOK ITyYKa U3 3a-
YKUMHOTO KOJIbIIA M CHWKCHUS aBJICHUS MOJABWKHBIA UJIUHIP U TOPIICHb HEMO-
JBH>KHOTO LIWJIMHAPA TOJ JEWCTBUEM MPYKUHBI BO3BPAILAIOTCA B MCXOAHOE IO-
JIO’KE€HUE U JOMKpPAT CHUMAIOT.

[Ipu nnuHe apmarypHOU 3aroToBku Oosee 10 M HaTsSKEHUE PEKOMEHTyeT-
Csl MPOU3BOJUTH C IBYX CTOPOH KOHCTPYKIIMM OJHOBPEMEHHO ABYMs IOMKpPATaMHU.
JI71st 31U ThI apMaTyphl OT KOPPO3UH U 00ECTIEYeHHs] MOHOJIUTHOCTH KOHCTPYKIUN
cpazy IocJje HaTSKEHHS] apMaTypbl B KaHaJbl HATHETAIOT (MHBELUPYIOT) LIEMEHT-
HBIM pacTBOp, MPUTOTOBJICHHBIN Ha 0€3ycaJloYHOM WJIM PACHIMPAIONIEMCS [IEMEH-
TE.

Hapsiny ¢ MexaHW4YecKuMU NPUMEHSIOT U 271eKmpoOmepMuideckuil. cnocodo

HaTsbkeHus. OH 3aKiIo4aeTcs B TOM, 4YTO apMaTypHLIC CTCPIKHH, YJIOKCHHBIC B Ka-
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Hajl OCTOHHOW KOHCTPYKIIMH, IIPHU MPOIMYCKAHUM Yepe3 HUX MEPEMEHHOI0 TOKa
MPOMBIIJICHHOW YacTOThI B PE3yJIbTaTe TEIIOBOTO PACIIMPEHHS METalljia yJIv-
HAIOTCS, GUKCUPYIOTCS TalkaMu, a MPU OCThIBAHUM YKOPAUMBAIOTCS U MEpPEIaroT

CXKHMAImMue yCUJINA Ha OCTOH.

2.3 TPAHCIIOPTUPOBAHUE, YKIIAIKA U YINIOTHEHUE BE-
TOHHOUW CMECH

TpancnopTupoBaHue OCTOHHOW CMECH BKJIIOYAET B CeOsl JOCTABKY €€ OT
MecCTa MPUTOTOBJICHUS HA CTPOUTENIbHBIA 00BEKT, MOJa4y CMECH HETOCPEICTBEHHO
K MECTY YKJIQJIKU U pacrpeesieHus 1o 010Ky OeTOHUPOBaHMUS.

[Ipotiecc TpancnopTUpOBaHUsl OETOHHOW CMECHU JTOJDKEH MpeycMaTpuBaTh
ee Oecreperpy304yHyo JTI0CTaBKY OT MECTa MPUTOTOBJICHUS IO MMYHKTa MEePErpy3Ku
B OETOHONIPUEMHOE YCTPOUCTBO HA CTPOUTEIBHOM IJIOMIAJKE WA MECTa pa3rpys-
KU TPAHCIOPTHOTO CPEACTBA HETOCPEJACTBEHHO B ONalyOKy OETOHHUPYEMOW KOH-
cTpyknud. [Ipu 3TOM TpUHATas TEXHOJIOTHS M OpTraHU3AIMS TPAHCTIOPTHPOBAHMUSI
JOJDKHBI 0OeCcTieurBaTh Ha MECTE YKJIAJKU 3aJlaHHbIE MPOEKTOM IOKa3aTelu I0-
JBIKHOCTH OCTOHHOW CMECH, a M3TOTOBJICHHBIN U3 Hee OETOH, MpU MPaBHUILHOM
peKUME BBIICPKUBAHUS, — IMPOCKTHYI0 MapKy OCTOHA MO MPOYHOCTH U JPYTHE
MPOEKTHBIE XapakTepucTtuku. [Ipu TpaHcropTHpOBaHWK OETOHHON CMECH B 3UM-
HUX YCJIOBUSIX K MOMEHTY €€ YKJIAJKU JIOJDKHA OBITh oOecriedueHa Temreparypa
CMeCH, TOCTATOYHAs! JJis HOPMAJIBHOTO BBIJICP>KUBaHUS O€TOHA.

JIyist TpaHCTIOPTUPOBaHUS OETOHHOW CMECH, B 3aBUCHUMOCTH OT €€ Haudallb-
HOM MOJBMXHOCTH, CPOKOB CXBAThIBAHUSI 1IEMEHTA, PACCTOSHUSI MEPEBO3KU, TEM-
NepaTypHO-BIAKHOCTHBIX YCJIOBUN OKpPYXAIOMIEH Cpelbl, BUAA TOPOKHOTO IIO-
KPBITUS U TEXHOJOTHMYECKONH COBMECTUMOCTH TPAHCIIOPTHBIX CPEICTB C OETOHO-
MPUEMHBIMH 000PYyI0BaHUEM, UCIIOJIB3YIOT aBTOMOOUIIN-CaMOCBaJIbl, aBTOOETOHO-
BO3bI, aBTOOETOHOCMECUTENHM, aBTOMOOWII C TIEPEBO3KOW HAa HUX CMECHU B KarCy-
nax win Oanbsix. [Ipy 3HaAUUTENBHBIX 00beMax pabOT, BHICOKOM MHTEHCUBHOCTH
OCTOHHMPOBAHUS M PACCTOSHUM MEXKTY ITYHKTaMH MPUTOTOBJICHUS U YKIIAJIKH Oe-
ToHa He 6osiee 300 M IKOHOMHYECKHU OMPABIAHO UCIIOIH30BAHUE JIJISI TPAHCIIOPTHU-

POBAHHUA OCTOHHOI CMECH JICHTOYHBIX KOHBGﬁGpOB.



w [Ipu nepeBo3Ke cMecH asmocamoceanamu BO3SHUKAIOT O0IbIINE TPYIHOCTH

0 3aIUTE CMECH OT 3aMEp3aHus, BbICYILIMBAHUSA, YTEUKN LIEMEHTHOTO MOJIOKA Ye-
pe3 IIeau B Ky30Bax, a TaKkKe MO HEOOXOAMMOCTH UX MOCIEAYIOUIeH pydHOM
OUYUCTKHU. A6MmMobemon0603 — CHEIUAIU3UPOBAHHAS MalllMHA JIJISl IEPEBO3KU Oe-
TOHHBIX CMeCei, 000pyI0BaHHAs KPBIIIKOMW HA 3arpy304HOM YacTH U 3aTBOPOM Y
BBITPY304HOT0 OTBEepCTUs Ky30Ba. KamneBuanas (Mynbaoo0pasHas) ¢popma Ky3oBa
CIOCOOCTBYET YMEHBIIICHUIO PACCIOCHHsI OETOHHOM cMecH B Mpoliecce TPaHCIop-
TUPOBAHUS, a BO3MOXKHOCTh TMOJAbEMa Ky30Ba TOJ yriaoMm o 90° oOierdaeT BbI-
rpy3ky cmecu. Hanbosnee 3ppekTuBHBIM CpEICTBOM TPAHCIIOPTUPOBAHUS SIBIISIIOT-
¢ agmobemoHnocmecumenu, KOTOPbIE 3arpyKatoT Ha 3aBOJE CyXHUMH KOMIIOHEH-
TaMUd U B MYTH CJEAOBAHUS WIM HA CTPOUIUIONIANKE MPUTOTABIMBAIOT OCTOHHYIO
CMECh C 0CaJKOM KOHyca OT 1 CM M BbIIIE IPH TEMIEPATYPE OKPYKAIOLIETO BO3/IY-
xa He Hmke 0°C. BrimyckatoT aBTOOETOHOCMECUTENN BMECTUMOCTBIO TI0O TOTOBOMY
3amecy oT 3 10 10 M3, JlanbHOCTh MEPEBO3KH CyXUX KOMIIOHEHTOB CMECH B aBTO-
OETOHOCMECUTENSIX TEXHOJIOTMYECKH HE orpaHndeHa. [lepemeninBanye ux ¢ BOJOM
00b1yHO HaunHatOT 32 30 - 40 MuH. 10 npuOKITHI HA 00BEKT. B aBTOOETOHOCMECH-
TEJSIX BBITOJHO NEPEBO3UTH TAK)KE TOTOBbIE OETOHHBIE CMECU BCJIEICTBUE MMEIO-
Hieiicsi BO3MOXKHOCTH MX MOOYXKJEHUs B MYTH 3a CYET BpallueHus Oapabana. Tex-
HOJIOTUYECKUE OCOOCHHOCTH CPEJCTB TPAHCIOPTUPOBAaHUS OETOHHOM CMECH MpH-
BeJeHBI B Ta0I. 1.

ITockosibKy aBTOOETOHOCMECHUTENM O0OpYyIOBaHbl BpallalIUMuca Oa-
pabaHaMy, TO UX BO3MOXHO HCIIOJIb30BaTh HE TOJBKO VISl IEPEBO3KU CMECH C €€
nepeMenIMBaHueM, HO U JIJisl IPUTOTOBJIEHUSI €€ Ha CTPOUMKE U3 OTAO3UPOBAHHBIX
KOMITOHEHTOB.

Tabmuua 1 - TexHosornueckue OCOOEHHOCTH TPAHCHOPTHBIX CPEJACTB,

NpeHa3HAYeHHBIX JJIs1 IEPEBO3KN OETOHHBIX cMecer

BI/IIL TPAHCIIOPTHOT'O OcHOBHEBIE TexXHOJOrudeckue ocobeH- | Obmacte Hamboiee paOHAJIBHOI'O HCIOJIb-

CpeacTBa HOCTH 30BaHHUA

ABTroOeToHOCMeCcHTENNb | BO3MOXKHOCTE TIEpEBO3KH CyXuX U ro- | TpaHCHmopTHpOBaHHE OETOHHBIX CMECEH C BBI-
TOBBIX OETOHHBIX CMeECeil ¢ MOoOyXjae- | Tpy3Kod B JI000e GeToHOTpHUEMHOE 000PYI0-
HHEM B IYTH W TOPIMOHHON BBHITPY3- | BaHWE, BKIIOYas NMpHEMHBIE OyHKepa OeTOHO-

KO HACOCOB, WJIM HETIOCPEACTBEHHO B OETOHHPY-

€MYI0 KOHCTPYKITHIO




ABTOOETOHOBO3

HeBo3M0XHOCTh MOPIIMOHHOM BBITPY3-
K OCTOHHOM CMeCH, HEe3aIIUIIEHHOCTh

OT aTMOC(EPHBIX BO3ICHCTBUI

TpaHcriopTHpOBaHWE OETOHHBIX CMeced ITo-
00l TMOABMYXKHOCTH C BBITPY3KOH B OETOHOIIS-
perpyxarenm, MaKeThl IOJHOIIOBOPOTHBIX
Oaneil MM HEMOCPEJCTBEHHO B OCTOHHpYe-

MYIO KOHCTPYKIHIO

ABTOMOOMIIb-cAaMOCBaI

HeB0o3MOXHOCTh ~ TOPUMOHHOW  BBI-
Ipy3KH OCTOHHOW CMeECH, MOTepH OT 2
10 3 % cMecH IIpH HepeBOo3Ke IIaCTH-
HBIX CMeceil B pe3ynbTaTe paccianBa-
HHMS W BBIIUICCKUBAHUS, HE3alIUILICH-

HOCTB OT aTMOC(EpHBIX BO3EHCTBUMN

TpancnoprupoBanue MajONOJBHXKHBIX —Oe-
TOHHBIX cMeceil Ha paccrosiHue oT 10 mo 20
KM B IpHeMHBIe OyHKepa OeTOHOIeperpyxa-
TeJIeH, TTaKeThl MOJHOMMOBOPOTHBIX Oaneil min
HETIOCPEJCTBEHHO B OCTOHHPYEMYIO KOH-

CTPYKIIHIO

JlocTaBiieHHYI0 Ha OOBEKT CMECh MOJAIOT B OCTOHUPYEMbIE KOHCTPYKIIUU
KpaHaM{ B HETIOBOPOTHBIX WJIM MOBOPOTHBIX OaJbsSX WM JICHTOYHBIMA KOHBEHe-
pamu (TpaHcnopTepamu), 6€TOHOHACOCAMH M TTHEBMOHArHETaTeNIIMH (TI0 TpyOam),
3BEHbEBBIMU X000TaMU U BUOPOXOOOTaMH, JICHTOYHBIMU OETOHOYKJIaTUUKAMH.
[ToBopoTHBIE 0anpk BMecTHMOCTEIO 0,5 ... 8 M® 3arpy»KaloT HEINOCPEACTBEHHO U3
CaMOCBAaJIOB MJIM OETOHOBO30B, IIPUYEM IIPU BMecTUMOCTH Oazeii 0,5 M - 1o ue-
TEIpe cpasy (puc 5.4), a 6ampu Ha 1,5... 8 M 3arpyxkaror u3 6€TOHOBO30B, BMECTH-
MOCTh Ky30Ba KOTOPOTO paBHAa WUJIM KpaTHAa BMECTUMOCTH 0ajabH, cpaszy. JleHTou-
HBIC TIEPEIBIKHBIC KOHBEHEPHI MPUMEHSIOT B T€X CIydasx, KOrja MmojaaTh CMeCh K
MECTy YKIJIAQJIKH CPEICTBAMH JOCTABKH WU B 0aabsiX TPYIHO WM HEBO3MOXKHO.
Kounseitepamu niuHOM 10 15 M mojaroT cMech Ha BBICOTY 10 5,5 M. UTOOHBI
YMEHBIITUTh BBICOTY CBOOOTHOTO TAJCHHWS CMECH TIPH BBITPY3KE, TPUMEHSIOT
HaIpaBJISIONIMe MUTKU WM BOPOHKU. HO KOHBe#ephl B poliecce OETOHMPOBAHUS
HE00XOMMO YacTo mnepecTaBisaTh. [loaTomy Gosee >pPeKTUBHBI B 3TOM OTHOIIIE-
HUW CaMOXOJIHBIC JICHTOYHBIC OCTOHOYKJIaIUNKH, CMOHTHPOBAaHHbBIE Ha 0a3e Tpak-
TOpa M 0OOPYTOBAaHHBIE CKHUIOBBIM TOJHEMHUKOM U JIEHTOYHBIM KOHBEHEPOM
JuHOM 10 20 M.

beroHoHacOCH MPUMEHSIOT JIJIsl TIOJIa4M CMECH B JIFOOBIE BUIBI KOHCTPYK-
IIUH, PaCIONOKEHHBIX B CTECHEHHBIX YCIOBUSAX M B MECTaX, HE JOCTYITHBIX IS
JIPYTUX CPEJICTB TpaHCHopTa. VX MMpoOKo MPUMEHSIOT Ipu OCTOHUPOBAHUU 00/1e-
JIOK KOJIJIEKTOPOB, BO3BEICHUH CTEH BOJIOHATIOPHBIX OarieH, rpaguped u ap. [Ipo-
MBIIIJIEHHOCTh BBIMTYCKaeT OETOHOHACOCH C MEXAaHMYECKUM IIPHBOJIOM C T0jaueit

10 M3/9 1 ¢ TUJpaBIMYECKUM TpuBoaoM Ha 20 ... 30 M3/q IpY NOJja4€ UMHU CMECHU
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10 CTAIBHOMY Pa3beMHOMY TPyOONpoBOAY (O€TOHOBOY) Ha PACCTOSIHUE 11O TOPHU-
30oHTaIM A0 300 M u mo Beptukanu A0 50 m. [IHEBMOHArHeTarenn Takke UCIOb-
3YIOT JiJIs1 Oecreperpy304HoOi mojauu CMeCH U ee yKiIaJku. MakcumanbHas Jalib-
HOCTb TPAHCIIOPTUPOBaHUs cMecH cocTanisieT 200 M 1o TOpU30HTANIH WM A0 35 M
110 BepTHKaIM Ipu nogade 10 20 m%/4. Jlng pacnpenenenns u nojady CMECH HETIO-
CPEACTBEHHO HA MECTE YKJIAJKH B KQUECTBE CPEICTBA BEPTUKAIBHOIO TPAHCIOPTA
(mpu BbIcOTE 2 ... 10 M) IpUMEHAIOT XO0O0THI, IPEACTABISAIONINE cO00M TpyOOIpO-
BOJ| U3 KOHYCHBIX METAJUNIMYECKUX 3BEHbEB U BEpXHEW BOPOHKHU. [IpuMeHstoT Tak-
K€ BUOPOXOOOTHI, MPEICTARIAIONINE COO0M 3BEHBbEBOM X000T ¢ BHOparopom. Ha
3arpy304HON BOPOHKE BMECTUMOCTEIO 1,6 M M ceKIusax BUOPOX06OTa AUAMETPOM
350 MM uepe3 4 ... 8 M yCTaHABIMBAIOT BUOPATOPHI-NIOOYIUTEINHN, a TAKXKE racuTe-
JIH.

[logady u pacnpeneneHrue OETOHHON CMECH B KOHCTPYKIMU Ha PACCTOSIHUU
110 20 M C YKJIOHOM K ropH30HTYy 5 ... 20° oGecnieunBaror BUOpOkKEI00aMH B coue-
TaHUHW C BUOPOIUTATEIEM BMECTHMOCTEIO 1,6 M3, YIM MOKHO YKIa[abIBaTh CMECH
10 5 M%/4 ipu yrite Hakinona 50, a npu yrae 150 — no 43 mM%/u.

KauecTtBo OeTOHMpYEMBIX KOHCTPYKLIMH BO MHOTOM 3aBHCHUT OT IIpa-
BUJILHOM YKJIAJKU U YIJIOTHEHUs] OeToHHOU cMmecu. CMech IpH YKIAJIKe JOJIKHA
IUIOTHO TpUJIEraTh K onaiayOke, apMaType M 3aKJIaJHbIM YacTSM COOPYXKEHHs, a
TaK)K€ IMOJHOCTBIO 3aMONHATH (0€3 Kakux-aubo MycToT) 00BbeM OETOHHpyeMou
KOHCTPYKIIUH.

Cnocobwt yknadku cmecu. CMeCh YKIAAbIBAIOT TOPU3OHTAIBHBIMH CIIOSIMU

tonmmuHoi 30 ... 50 cM mo Bced miomanu OETOHUPYEMOW YacTH COOPYKEHUS
(61oka). Ilpu »>TOM BCe ClIOM YKIAABIBAIOT B OJHOM HANpaBiICHHH, OJMHAKOBOMN
TOJIIIMHBI, HETPEPHIBHO HAa BCIO BHICOTY M TINATENLHO YIUIOTHSIOT. [y paBHO-
MEPHOTO paclpeeeHuss CMECH B MACCHBHBIX HEApPMUPOBAHHBIX OJOKaxX MpuMe-
HSIOT MaJorabapuTHBIE AJIEKTPOOYIBI03ephl Ha 0a3e TYCEHUYHOTO TPaKTOpa WM
000py/IOBaHHBIE OTBAJIOM JJICKTPOBE3AEXO/IbI, MPUBOANMBIE B JBIKEHUE MUTAIO-
UM dJeKTpokadeneM. Eciu pazMepsr 6eToHHpyemMoro 010ka He TIO3BOJISIIOT MPH-
MEHUTh MHUKpPOOYIJIbI03€Pbl, TO CMECh PACIpPEACNIAIOT Bpy4UHYI0 Jonatamu. [lpu

9TOM €CJIHN CMECh MOXHO IIOAATh Ha 0001 Y4aCTOK 6€TOHI/IpOBaHI/I}I, TPpyaAOCM-
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KOCTb €€ pacipe/iesieHUs] He3HAUUTEebHA, & €CJIU HET, TO MPUXOIUTCS €€ JTOTOIHU-
TENbHO TMepeMeniath. [lepekuapiBaTh cMech BO U30€KaHUE €€ PACCIOCHUS JOIyC-
KaeTcsl JIMIIb B UCKIIIOUUTENIbHBIX CIydasx; JBOMHAs MEPEKUIKa HE JTOMYCKaeTCs.
[IpoIOIKUTENEHOCTh YKIAIKHU CJI0SI OTPAaHUYMBAETCS BPEMEHEM Hadalla CXBaThl-
BaHMs LIEMEHTA, yCTaHaBIMBAaeMOro Jiaboparopueil. IlepekpriBaTh NpeabLayIui
CJION MOCENYIOUMM HEO0X0UMO J0 Hayaja CXBaThIBaHUS 1IEMEHTa B MPEIbIAY-
IIEM CJIO€.

beronHyto cMech Jydllle BCETro yKJIaAbIBaTh U3 CaMOCBAJIOB, OETOHOBO30B
u OeTOHOCMECHTEeNIe HEMOCPEICTBEHHO B KOHCTPYKIHMIO (puc. 2, a ... B), T.C.
HanOoJiee MPOCThIM crtocoOoM. [Ipu HEBO3MOXKHOCTH TaKOM YKJIaJKh CMECh B KOH-
CTPYKIIMIO TMOJAI0T C MOMOIIBI0 BUOpONUTATENsl U BUOPOkKEI000B (puc. 2, r). B
MAacCCUBHBIE U OONBIICOOBEMHBIE KOHCTPYKIIMH CMECh YKIAJBIBAIOT C TOMOIIBIO
CTHECIMAFHBIX OCTOHOBO3HBIX ICTaKaj M MEPEIBMKHBIX MOCTOB, 00OPYI0BaHHBIX
MPUEMHBIMH BOPOHKaMH M X000TaMH, Ha KOTOpBIE 3ae3karoT 0eTOHOBO3bI. [lpu
OETOHMPOBAHUHM CTE€H COOPY)KCHHIA, B TOM YHCIIE 3ariyOJeHHBIX (OMYCKHBIX KO-
JIOJILIEB U T.I1.), CMECh YKJIQJBIBAIOT KpaHaMU B 0aabsx (puc. 2, 1, €) U MOoAbeMHHU-
KaMH. YKJIAJIKy CMECH B MAaCCHBHBIE KOHCTPYKIIMHU, a TaKKE€ B CTECHEHHBIX yCIIO-
BUSX OCYIIECTBIISIOT JICHTOYHBIMH TpaHCIopTepamu (KoHBeiepamu). OgHaKo, mo-
CKOJIBKY TPH TAaKOW yKJIaJKEe MHOTO BPEMEHM 3aTpayMBaeTCs Ha IMEPECTAHOBKY
TPAHCTIOPTEPOB, MPUMEHATh HUX IEJIeCO00pa3HO TOJBKO MpH OONBIIMX O0BEMax
0eToHa, YKJIaJbIBaEMBIX C OJTHOM cTOSTHKU. CMech B pacCcpeloTOYEHHBIE KOHCTPYK-
TUBHBIC DJIEMEHTHI YKJIQJBIBAIOT C MOMOIIBIO CAMOXOJHBIX JIEHTOYHBIX OETOHO-
YKJIQJYUKOB CO CTPEJION IIO-
CTOSIHHOM JIUHBI (puc. 2., X)

U TelecKonuyeckou (puc. 2.2

3).

Puc. 2 — CriocoOsl

yKJIaJIKi O€TOHHOM cMecu
1 — aBTOCamocBai, 2 —

aBTOOETOHOBO3, 3 — aBTOOE-
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TOHOCMECHTEIb, 4 — BUOpaTop, 5 — ynopHslid 6pyc, 6 — onanyoka, 7 — JIOTOK, 8 —
BOpOHKa, 9 — TpyOa, 10 — croiika, 11 - BuOpoxkenob (umu 10ToK), 12 — BubponuTa-
Tenb, 13 — kpaHbl, 14 — 3BeHbEBOM X000T, 16 — caMOX01HbIE OETOHOYKIIATYUKHU

[Ipu HEeoOxogmmMocTu Oojiee MHTEHCHUBHOTO BEICHUS OCTOHHBIX pabOT U
4acToro nepedazupoBaHusi 000OPYAOBaHMS MPUMEHSIOT aBToOeToHOHAcOoCkl ABH ¢
pacrpeenuTesHOoN cTperoi, cHabxeHHoM O6eToHoBo oM. ABH MoxeT momaBath
cMech Ha pacctosiHue 10 400 m u BeicoTy 10 80 M. UM 0c0OeHHO y/100HO MO/1aBaTh
CMECh B BBICOKOPACIIOJIOKEHHBIC WM OTAAICHHBIE KOHCTPYKTHUBHBIC SJIEMEHTHI
IIPU 3arpy3Ke CMECHIO U3 aBTOOETOHOCMECHUTEIIEH.

Jlns Gecrieperpy304HOM YKIaJAKA CMECH MCIOJIb3YIOT TaK)Ke MTHEBMOHATHE-
TaTenau, padoTatonue oT Komripeccopa. [Ipu HEOOXOTUMOCTH TOPKPETUPOBAHUS
OETOHMPYEMOIr0 COOPYKEHUS CMECh YKIIAJIBIBAIOT CIIOCOOOM IHEBMOHAOpHI3ra C
MTOMOIIIBIO KOMIIpeccopa U OeToH-mmpui-arperara (puc. 2.4, 6). OnHako He3aBH-
CUMO OT MPUMEHIEMOTO Croco0a YKIAJIKA CMECH ClelyeT oOecreunBaTh HEU3-
MEHHOCTh TOJIOKEHUSI OnainyOKu, apMaTypbl M 3aKjiIagHbIX aetaneid. [lpu cmere-

HHH UX CICAYCT BBIIIPABUTH A0 3aTBCPACHUSA CMCCH.

2.4 YIINIOTHEHUE BETOHHOH CMECH

Vnnomuenue 6emonnotl cmecu, HeOOXOUMOE AJIsl YIYUIICHUs KayecTBa U
MPOYHOCTH OETOHHBIX KOHCTPYKIIMH, OCYIIECTBIISIOT BUOPUPOBAHUEM HIIH BAaKYYy-
MHPOBaHHUEM.

Cnocoowvl ynnomuenus:

- JIuist )KeCTKUX cMeceld MPUMEHSIIOT SHEPrUYHOE U CUJIOBOE MPECCOBAHME.
DT0 MHTEHCUBHAs BHOpAIUs ¢ IPUTPY30M, MMPOKAT, TpaMOOBaHUE.

- Texyume xopo1ro yrioTHSOTCs BuOpatopoM. [IpeccoBanne u TpamOoOBa-
HUE K HUIM HETIPUMEHHMBI, TaK KaK MPUBOJIAT K pa30phI3THBAHUIO.

- JluTeie pacTeKaroTCs MOJ COOCTBEHHBIM BecoM. J[Jsi HUX J0CTaTOYHO
KPaTKOBPEMEHHOT'O BUOPOYIIIIOTHCHHSI.

[TpakTukyroTcs u 6oiee cenMPpUIECKUe METOABL: EHTPpU(YTrupoBaHUE U

BAKyyMHUpPOBaHUE. A TaKKe py4yHbIE, HATPUMEP, IITHIKOBAHUE, KOTJA UHCTPYMEH-
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Thl HEJAOCTYITHBI WJIM HY>KHO 00paboTaTh HeOOobIION 00heM. CrocoObl HEPEIKO
KOMOMHHPYIOT JIJIsl TOCTHXKEHUS ONITUMAJIbHBIX XapaKTEPUCTHUK.

1. CaMblil IpoCTO# BapuaHT — IIThIKOBAHUE. 3aKIIIOYAETCS B MIPOTAIKUBA-
HUU HAIOJIHUTENS CKBO3b apMaTypHbIC MPYThS U BBHICBOOOXKIEHUHU BO3yXa MpH
MOMOILH TSDKEJIOTO METAIIMYECKOTO IITHIKA C 3aKPYTJIEHHBIM KOHLOM. CTep:KHEM
MPOKAJIBIBAIOT OETOH M pacKauMBalOT U3 CTOPOHBI B CTOPOHY, 3aT€M MEIJICHHO
BBIHUMAIOT. TakuMm 00pa3oM HykHO oOpabGoTath kaxasie 10 cm2. Cxema nBuxe-
HUS: OT KpaeB K cepeaunne. [1oaxoauT s KECTKUX U INIACTUYHBIX COCTABOB.

2. Tpam0OoBaHHe — YKOHOMHUYHBINA U OBICTPBIA. DTO MOBEPXHOCTHOE BO3-
JICWCTBUE HA JKECTKMWA HETEKy4ud pacTtBop. Ero ocHOBHas 3agavya — yIUIOTHHTH
MEXaHUYECKH, yIaJIUTh KPYIHBIE MOJIOCTH U 00ecneunTh 0oJiee MI0THOE Ipujiera-
HUE K Kparo onaiayOku. BeImoyiHAETCS MpU MOMOIIMA HEOOJIBIIONW METAINIMYECKON
IUIOIIAJKA HAa YEPEHKE YacTbIMU M HECWIbHBIMH YyJapamMu IO BCEW MIOCKOCTH.
Meton He oOecrnieunBaeT yAaueHus BIarkd U MEJIKUX ITy3bIpbKOB Bo3ayxa. [lpume-
HUM TOJIBKO JIJIS1 3aJIMBKM CUCTEM, HE HECYIIMX OOJIBIION HArpy3KH.

3. YHuBepcanbpHbIi criocod — BUOpOyIIOTHeHUe. BuOpaTophl pa3nuyHoit
KOHCTPYKLUHU UCHOJb3YIOTCS IS JIFOOBIX BUJOB. TEXHOIOTHS 3aKI04YaeTcs B Ie-
penayde yacTulaM KojeOaTelbHbIX IBH)KEHUM, B PE3YJIbTATE KOTOPBIX CBA3b MEXKIY
KOMIIOHEHTaMH OCJIabeBaeT U COCTaB CTaHOBUTCA Ooiiee TekyuuM. [loa nefictBuem
YacThIX TOJYKOB YACTHUIIBl 3aHUMAIOT KOMIAKTHOE IMOJOKEHUE U YIJIOTHSIOTCA.
Bo3nyx u cBoOOJHas Biiara MpU 3TOM BBICBOOOXKIAIOTCS HA MOBEPXHOCTH. [[ist
BUOPOYIJIOTHEHUSI TPUMEHSIOT pa3INYHbIe MEPEHOCHbIE HHCTPYMEHTHI U CTalHO-
HapHbIE YCTAHOBKHU:

Tlosepxnocmuvie eubpamopst — BUOPOpENKH, BUOPOOpycChl. JlJii TOHKHUX
uzaenuit (He 6osee 20 cM): IUIUT MEPEKPBITUI, MOJIA.

Bubponnowaoxku (subpocmonst) WCTIONB3YIOTCS Ha Tpou3BojcTBe. [my-
OWHHBIC — YCTpOICcTBa ¢ BUOpPOOYIaBOM Wiau BUOPOMITHIKOM. JIJIsl yIIOTHEHHS
MAaCCUBHBIX KOHCTPYKIIUI IyTeM MOTPYKEHHUS B PACTBOP.

Hapyoicnvle — mpuOOpbI, KOTOPBIE KPEIATCS K ONaIyOKe CHApYKU.

Jjig pa3HOro cocTaBa Mo TEKy4eCTH CBOE BpeMsl JUIsl YIUNIOTHEHUS IIPU TO-

MOIIIH BH6paTopa, MMPECBLINIATE KOTOPOC HE PCKOMCHAYCTCS IO 3KOHOMHYCCKHUM



S COOOpaXeHMsIM, TaK KaK CMECh B OIIPEJICIICHHbIII MOMEHT MEPECTAET MEHSITH CBOU
4> cpoiicTBa U nanbHeillIee BO3IEHCTBUE — mycTasi TpaTa 3JeKTpo3Hepruu. Jinrens-
HOE€ BUOpHUPOBAHME CIIOCOOHO TPHUBECTH K paccllauBaHuIo, Ooyee TsDKEIble U
KPYIHBIEC YaCTHULbI TPYNIIMPYIOTCSA HA THE, U 9TO CKa3bIBAE€TCs HA MIPOYHOCTU I'OTO-
BOT'O U3JIETIH.

Onpenennts, 4TO BO3AEHCTBHE JOCTATOYHOE, MOXKHO I10 IPU3HAKAM:

- CM€Ch MPEKpATUIIa OCENIaTh;

- HE MOSBIISIOTCS My3bIPEKHU BO3AYXa;

- OTACIIMIIOCH [IEMEHTHOE MOJIOKO.

Bubpatopsl paznuyaroTcs Mo 4yactore Kojedanuit u amrmmryae. [lo Bugy
SHEPrUM 000PYJ0BaHHE ObIBAET MHEBMATUUYECKUM U 3JIEKTPOMEXaHUYECKUM.

4. IlpeccoBanue — agoporas, HO 3pdekTuBHas TexHosuorus. [lo3Bonser co-
KpaTUTh pacxoj LIEMEHTA. TeXHOJOrus MPUMEHSETCA PEAKO M3-3a BHICOKOM CTOHU-
moctu. Hambonbliee pacrnpoctpaHeHue noisyuuia B cygoctpoeHuu. Criocob 3a-
KJIFOYAETCS B JABJIICHUH HA pacTBop cuioi cebie 10 Mna. OH nmo3BOJIsI€T BbITEC-
HUTh BO3yX U Biary. OfHa U3 pa3HOBUAHOCTEN — MPOKAT KaTKOM, OH 0oJiee BbI-
roJIeH SKOHOMUYECKH, HO cdepa HCIOIb30BaHUs OTpaHHuYEHa M3-3a BBHICOKOW Be-
POSITHOCTH pa3pbiBa WJIM CMEILIEHUS TOBEPXHOCTH.

5. BakyymupoBanue. 3aKir04acTcsl B U3BJIICUCHUN W3NUIITHEN Biaru. s
3TOr0 METOJA MPUMEHSIOT CIEHHUANIbHBIE YCTAHOBKH — BaKyyM-ILUTHI C HACOCAMH.
Wx pacrmonararoT moBepx CMecH, MOKPBITON (UIBTPYIOIIEH TKaHbIO. Y CTPONCTBO
3a0upaer Biary, Npu 3TOM YacTULIbl 3aHUMAIOT 00Jiee TIOTHOE MOJIOKEHHUE TYyTEM
3aMoJHEHUs1 00pa30BaBIIMXCS MMyCTOT, B KOTOPBIX paHee OblIa BoJa. ITOT CIOCOO
MO3BOJISIET YIUIOTHUTH OeToH TosuHou A0 30 cM. Cpa3zy mocie o0paboTKH J0oImy-
CTUMO CHATHh onanyoky. KoHcTpykiuu ObicTpee HaOWparoT MPOYHOCTH, Oosee
YCTOWYMBBI K HU3KUM TEMIIEpaTypaM U MEHbIIEe MOABEP>KEHbI YCaJ0UHON Aedop-
MaIH, YeM MpHU UCTI0Ib30BaHUU BUOPATOPOB.

HenTpudyrupoBanue. VeanbHo MOAXOAUT AJIE U3TOTOBJIEHUS CTOJIOOB,
TpyO, ONop JIMHUN 3MEeKTpornepeaayd. 3a cueT HEeHTPOOEKHON CHIIbI YaCTHULIbI paB-
HOMEPHO paclpeAessiioTcs y CTEHOK (POPMBI U TUIOTHO COETUHSIIOTCS APYT C JIpy-

roMm. U3 pactBopa cpa3y yaausercs no 30 % Bmaru. B pesynbrare mosydaroTcs
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OYEHb IPOYHBIE U JOJTOBEYHbIE u3Aenus. s mponu3BOJACTBA ITUM METOAOM He-
00X01UM 0cO0BbIi cocTaB. B HEM HOKHO OBITH YBEJIMUEHHOE COAEPIKaHUE IEMEH-

Ta, MHA4YC BCIIMK PUCK PACCIOCHUA.

2.5 ¥YXO/3A BETOHOM U KOHTPOJIb EI'O KAYECTBA

BeinepxuBanue u yxoj 3a OETOHOM JIOJDKHBI COOTBETCTBOBAThH TpeOOBa-
ausm CIT 70.

Bo mn36exaHune BBICBIXaHUS OTKPBITHIX TOBEPXHOCTEH MOHOJIMTHBIX KOH-
CTPYKIIUH yXOJ 32 OETOHOM CJeAyeT HauWHATh Cpa3y MOCie YKIAIKH CMECH B OT-
JIEJIKA TTOBEPXHOCTEH KOHCTPYKIMM C 1ETbI0 MUHUMU3AIUA PUCKa TPEIIMHOO0Opa-
30BaHUS Ha MOBEPXHOCTH M OOpa30BaHMS YCATOYHBIX TpelIuH. TpeOoBaHMS IO
yX0Jly 32 0€TOHOM TpUBEICHBI B TabuIe 1.

Tabnuma 2 - Buasl u pexXuMbl yXoaa 32 0ETOHOM MOHOJIUTHBIX KOHCTPYK-

807051
x " iy
Temnepa-
pa CB. 510 15
OKpYKa- Ho 5Bmiou. Cs. 15 no 25 Bxmou. Cg. 25
omeit BKJIIOY.
cpensl, °C
Bun yxona | Ykpeitue ten- | BraxknocTt- BrnaxuocTHbIH yxoz ¢ BraxuocTHbBIH yxof ¢
To- HBIIT yXO0JT YKPBITHEM BIarOEMKH- | YKPBITHEM BIArOEMKH-
H3OJISITHOH- MH HJTH TUICHOYHBIMH MH WM TIEHOYHBIMH
HBIMH MaTe- MaTepHATIAMH. MaTepHaaMi.
pHanaMu Hanecenune nnenkoo0- | Hanecenue mieHkoo00-
pasyIoINX COCTABOB pasylolIMX COCTABOB
Marepua- | Tlenomonn- TMommstume- | Tlommatunenoras nmnen- | [lonmsTHnEeHOBas ruTeH-
IBI yX0J1a 9TH- HOBas TUIEH- | Ka, Ope3eHT, mIeHkood- | ka, Opes3eHT, MmIeHKo00-
nen(«Jtadom» | Ka, Ope3eHT pa3yIoIie COCTaBhI pa3yio-IIHe COCTABBI
) 1 apyrue «Sikan, «Stahema» u op. | «Sika», «Stahema» u ap.
TEIIo-
H30JISIHOH-
HBIE MAaTEPH-
aJIBI
Pexum Vkpoeitne no- | Braknoct- | BnaxkwocTHsit yxon 1-2 | BraxknocTHsi yxon 3-4
yxona CJIe OTIENKH HBII yxon 2 | pasaB CYTKH [0 pacma- | pasa B CYTKH 0 pacla-
MOBEPXHOCTH M | pa3a B CYTKH | JyOKH C JambHEeHIIHM TIyOKH ¢ JanmpHeHIIHM
BLIIEpKHBA- | B TedeHHe 5— | HaHeCeHHeM SMYILCHH | HaHeCeHHeM dMYILCHH
HHE JI0 710~ 6 nHei TUIEHKO00PA3YIOMIAX MIIEHKO00Pa3yoIHX
CTHIKEHHS COCTaBOB Ha COCTaBOB Ha
pacraTyOouHOi MOBEPXHOCTE 3JIEMEHTA. | IIOBEPXHOCTh 3JIEMEHTA.
HPOYHOCTH Pacxon smynbenn — Pacxon smynscun —
derona 0,15- 0,15
0,2 kr Ha 1 M? nosepxuo- | 0,2 kr Ha 1 M IOBEpXHO-
CTH CTH




S Pemenue o pacnanyOke cienyeT NPUHUMATh MO0 PE3YJIbTaTaM UCTIBITAaHUS
©) KOHTPONBHBIX 0OPA3IOB MK 110 PE3yIbTATAM OIPEACICHHS MPOYHOCTH 3a0ETOHH-
POBAHHOW KOHCTPYKIMHU HEPA3PYLIAIOIINMU METOAAMHU.

Pacnianny6o4yHyt0 Mpo4YHOCTh OETOHA B KOHCTPYKIUSIX JTOMYCKAETCsl OIpe-
nensate Hepaspymatomumu Merogamu o ['OCT 22690 u T'OCT 17624. Ilpu
TOM HCHBITHIBAEMYIO MOBEPXHOCTh B 3UMHMX YCJIOBHIX HEOOXOIUMO OTOTPETH 110
MOJIOKUTEIBHON TEMITEPATYPHI.

KoHTposib KauecTBa MOHOJIUTHBIX KOHCTPYKLIHH OCYIIECTBIISIIOT COTJIACHO
TpedoBanusiM HT ]I u mpoeKkTHON JOKyMEHTAIIUH.

Pexxum TBepieHnsa OeToHa B onanyOKe U MOCIIe €€ CHATUS Ha3HAvyaroT B 3a-
BUCHUMOCTH OT KOHKPETHBIX YCJIOBUN MPOU3BOACTBA pabOT, KOHCTPYKTUBHBIX OCO-
O€HHOCTEH BO3BOJUMBIX KOHCTPYKLHM, TpeOyemMoil MpPOYHOCTH OETOHa K MO-
MEHTY pacnaiyOKu, TpeOOBAHHMI MPOEKTHON TOKYMEHTalWH, C YYETOM II0JIO-
YKEHUI HACTOSIIIET0 TEXHUYECKOI0 KOJIEKca.

3HavyeHue TpeOyeMol pacnallyOO4YHOW MPOYHOCTU YKa3bIBAIOT B MPOEKT-
HOW JOKyMEHTAIlH, KOTOPOE JIOJKHO OBITh B JIETHUX YCIIOBUSX pabOT HE HUXKE 5
MIla nnmn yCTaHOBIICHHBIX JJIS1 3MMHUX YCJIOBUW 3HAYEHUN KPUTUUYECKOM ITPOYHO-
CTH OeTOHa.

B neTHHX yCIOBHSIX OCHOBHBIM CIIOCOOOM TBEpHEHHUS OETOHA SIBISETCA
BBIJICP)KMBAaHNE B OMalyOKe C 00s3aTeNIbHOM THUAPOU3O0JISIIIUEH HeonamyOJIeHHBIX
MMOBEPXHOCTEN KOHCTPYKIIUH.

C uenbio HCMONB30BaHUS TEIJIOTHI SK30TEPMHUHM LIEMEHTAa HEOO0XOAMMO
yCTpauBaTh 00II€€ YKPBHITUE KOHCTPYKIMH (B TOM YHUCJIE€ BMECTE C ONainyOKoil) U3
IUIEHOYHBIX MaTEPHUAJIOB, a IPU YCTPOMCTBE MEPEKPHITHII — CO3/4aBaTh CILIONI-
HOE TUJIPOU30JIMPYIONIEE YKPBITUE MOBEPXHOCTEH KOHCTPYKIMI Ha MEPHO] TBEp-
neHusi 0eroHa (HO He MeHee 48 4), BKIIOUas BapvaHT OOpPabOTKH MOBEPXHO-

cTH O0€TOHA MJIEHKOOOPa3yIOLMMHU COCTaBaMHU.

3. BEMJISIHBIE PABOTbI
3.1 OBIIME IMTOJIOKEHU A
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[Ipu cTpoutenbcTBE JIFOOOTO 3aHUSI UM COOPY>KEHHS, @ TAKXKE MIIaHUPOB-
K€ W OJaroycTpoWCTBE TEPPUTOpPUN BeayT mepepaboTKy rpyHTa. Ilepepabotka
BKJIIOYAET CIIEAYIOIINE OCHOBHBIE MPOIECCHI: pa3padOTKa IpyHTa, €ro mnepemenie-
HUE, YKIIaJKa U yIuloTHeHne. HenocpeicTBeHHOMY BBITIOJIHEHHUIO 3TUX MPOIIECCOB
B pslie CIy4aeB MPEALIECCTBYIOMINE WU COMYTCTBYIOT MOATOTOBUTENBHBIE U BCIIO-
MorarelbHble mpolecchl. [1oAroToBUTENBHBIE MPOLIECCH OCYIIECTBISAIOT JO Hava-
Ja pa3pabOTKH IPYHTA, & BCIOMOIaTeNIbHbIE - JO WJIA B IPOLECCE BO3BEACHUS 3€M-
JSIHBIX COOPYKEHHM. Bech 3TOT KOMIUIEKC NPOLIECCOB HA3bIBACTCS 3eMIAAHLIMU
pabomamu.

B npoMBIIIIIIEHHOM U TPakJaHCKOM CTPOUTENIbCTBE 3EMIISTHBIE PAOOTHI BBI-
HOJIHAIOT TPU YCTPOWCTBE TPaHIIEW M KOTJIOBAHOB, IPU BO3BEICHUM 3EMJISTHOTO
MOJIOTHA JIOPOT, a TAK)Ke MJIAHUPOBKE IUIOIIAI0K. Bee 3T 3eMIIsiHbIE COOpYKEHUS
CO3/IaI0T ITyTeM 00pa30BaHus BEIEMOK B TPYHTE UM BO3BEACHUSI U3 HETO HACKITICH.

BrleMKu 1 HACHITIA MOTYT ObITh BPEMEHHBIMU U TIOCTOSIHHBIMHU.

KoTsi0BaHaMu Ha3bIBalOTCSA BBHIEMKH, IIMPUHA KOTOPHIX Majio OTINYAETCA
OT JJIMHBI, a TPAHIIESIMH - BBIEMKH, UMEIOILIUE MaJjible pa3Mephl IONEPEUHOTO ce-
yeHus: u 6ompinyto umHYy (1:10 u Gonee). KormoBanbl He0OOXOAUMBI JIsI CTPOU-
TEJIBCTBA COOPYXKEHUH, a TPAHILEU - AJI1 TPOKIAIKU TpyOonpoBoAoB. HakiioHHbIE
OOKOBbIE TOBEPXHOCTU BBIEMOK M HAChINIEH Ha3bIBAlOT OTKOCAMM, & TOPU30HTAIIb-
HBIE TIOBEPXHOCTH BOKPYT HUX - OepMamu. OcTaabHBIMU SJIEMEHTaMU 3€MIISTHBIX
COOPY)KCHHI SIBIISIFOTCS: IHO BBIEMKH - HIDKHSISI TOPU3OHTAIbHAS 3€MIISHAs T10-
BEPXHOCTh BBIEMKHU; OPOBKA - BEpPXHsS KPOMKAa OTKOCA; MOAOIIBA - HUKHSA
KPOMKa OTKOCa; KpyTu3Ha (i ko3¢ ¢uiment) otkoca m=h/a, rae - h-rmyouna
BBIEMKH WJIM BBICOTA HACBHIINH; a-3aJI0)KEHHE OTKOCA.

K 3eMisHBIM COOpPYXEHHUSIM OTHOCATCS TaKXe pEe3epBbI W KaBajbe-
pul. Pe3epBbI - 3TO BBIEMKH, U3 KOTOPBIX O€pYyT TPYHT MAJisl YCTPONCTBA HACHIIH,
a KaBaJbepbl - 3TO HAChIlM, OOpa3yeMble IpPHU OTCHIIKE HEHY>KHOTO TPYHTa,
HampuMep Ui BPEMEHHOTO €r0 XpaHEeHHs, MCIOIh3yeMOro 3aTeM BHOBB IS 3a-
CBIIIKM TpaHIEH WJIM Ma3yX KOTJIOBAHOB. 3eMJISIHbIE COOPYXEHUS MPU UX IKCIUTya-

Taouu HEC JOJIXKHBI U3MCHSATDH cBoOEH (bOprI N OCHOBHBIX Pa3MCpPOB, JaBaThb IIPpOCa-
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E AO0K, pa3MbIBATbCA IO ACHUCTBUEM TCKYLICHU BOAbLI M MTOAAaBATbCA BIMAHHUIO aTMO-

chepHBIX OCaIKOB.

2

Pucynok 3 — Bujibl 3eMJISIHBIX COOpY>KEHUI: a, O — TpaHIIEH ¢ BEpTUKAJb-
HBIMU CTEHKaMH U C OTKOCaMH; B — KOTJIOBAH I0J] COOpYKeHue; 1 — qHO (TpaHuieu,
KOTJIOBaHa), 2 — OOKOBasi CTEHKa TpaHIlIeH; 3 — OOKOBOM OTKOC (TpaHIIeH, KOTI0-

BaHa); 4 — OpoBKa; 5 — 6epma; 6 — MoAoIIBA.

3.2 TPYHTHI U UX TEXHOJIOTUYECKUE CBOVMCTBA

I'pynmor — 510 M000¥ BUJ TOPHON TIOPOABI MM TOYBBI, & TAKXKE TBEPbIS
OTXOJIbl MPOU3BOJICTBEHHON W XO3SIMCTBEHHOW NESATEIBHOCTU 4YEJIOBeKa. Buna u
CBOMCTBA TPYHTOB XapaKTEPU3YIOT pa3Mepsl u (hopma 3epeH (JacTHIl), KX MPOYHO-
CTH, PACIIOJIOKEHUE U B3aUMOCBSI3b. [10 COBOKYNTHOCTH MPU3HAKOB IPYHTHI JIEJISIT-
Csl HA TPYMIbL, TUIIBI, BUABI U pazHoBuAHOCTU (cM. CHull, 'OCT).

[To xapakrepy CTPYKTYPHBIX CBSI3€M I'PYHTBI MOAPA3ICIAOT HA JIBA KJac-
ca: ckanvHuvle u HeckanvHvle. CKaJbHBIE TPYHTBI XapAKTEPU3YIOTCS BBICOKOU MPOY-

HOCTBIO CBSI3EH MCKOY 3CpHaMU, 3aJICTAOT B BUAC CIUIONIHOT'O WJIM TPCIIMHOBATO-
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ro maccuBa. Takue TPYHTBI pa3paldaThiBalOT TOJBKO TOCJIE MPEABAPUTEIHLHOTO
PBIXJICHUS.

HeckanbHble TPYHTBI ACIATCA HA CBA3HbIE U HECBA3HbIE.

Hecssa3nvimu Ha3bpIBalOT TPYHTHI, OOJIQAIOIIME TOJBKO CHUJIAMH CYXOTO
TpeHUsI. DTO KPYMHOOOJOMOYHBIC (TPaBEIUCTO-TAJICUYHBIC) U TECUYAHbIC TPYHTHI
['pyHTBI, XapaKTepU3yIOIMMNECS HATUUYUEM CUJI CHETUICHUS MEXIy 4aCcTUI[AMH, HO-
CSIT Ha3BaHUE c6s3HbIX. K TaKUM rpyHTaM OTHOCAT IJIMHBI U CyrauHKH. [IpoMexy-
TOYHOE TOJIOKEHUE 3aHUMAIOT TaK Ha3bIBa€MbIE Malocesa3Hble TPYHTHL. Hapsiny c
CUJIaMU TPEHHUs OHHU 00JaJaroT ¢j1ab0 BRIPAKCHHBIMHM CHJIaMU crierieHus. K atoi
rpyIIe IPyHTOB, OTHOCST CYTIECH.

IIpu 5TOM cozaepkaHu€ TIIMHUCTBIX YAaCcTHIl: B Ieckax — MeHee 3 %, cyrie-
cax — ot 3 1o 10 %, cyrnmuuakax ot 10 no 30 %, necuanbix rmHax — oT 30 go 60 %,
TSDKEJIBIX TanHaxX — oT 60 %.

Ilo cmenenu enacocooepoicanus pa3NNYarOT TPYHTHI CyXue (¢ coaepKaHu-
eM BOJIbI 10 5 %), BiaxHbIe (0T 5 10 30 %), mokpsie (0osee 30 %).

Cy1iecTBEHHOE BIIMSHUE Ha TEXHOJOTHUIO MPOM3BOACTBA 3€MIISHBIX padoT
OKa3bIBAIOT (PUBHYECKHUE CBOMCTBA TPYHTOB: WJIOMHOCMb, NOPUCMOCHb, Y20
ecmecmeeHH020 OMKOCA, CYenieHue, GLAdCHOCMb, PA3PbIXILeMOCb, YNIOmHsle-
Mocmb U T.1.

Paspuvixnsemocms — 310 ciOCOOHOCTH TPYHTA YBEIUYUBATHCA B 00bEME
pu pa3pabOTKe BCJIEICTBUE MOTEPHU CBA3U MEXKY YaCTUIIAMU. Y BEJIMUYCHUE 00b-
eMa TpyHTa XapakTepusyercs Kod(pdHUIIMEHTaMH TTePBOHAYATLHOTO Pa3phIXJICHUS
Kp u ocrarounoro pazpeixiienust Kp.o.

Koagpgpuyuenm nepsonauanvroco paspuixaenus Kp npencraBiseT coOoit
OTHOIIIEHHE 00beMa Pa3pPhIXJICHHOTO IPYHTA K €r0 00BbeMY B €CTECTBEHHOM COCTO-
SHUW M COCTaBJsIeT: JJisl mecyaHblx rpyHToB 1,08 — 1,17; cyrmunucteix 1,14 —
1,28; rmunucthix 1,24 — 1,3. [{ns moTyCKambHBIX U CKaJbHBIX TPYHTOB KO3 duIu-
eHT Kp 3aBUCHT OT cpemHero pasmepa Kycka rpyHTa ¢ dp U cocTaBiisieT OOBIYHO:

IIpU B3PbIBAaHUU «HA BCTpsAxuBaHue» - 1,15 — 1,12 u npu B3phIBaHUU «HA pa3BaI» —

1,3-1,5.
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Knaccugpurxayus epynmos no mpyonocmu ux pazpabomxu (EHuP 2-1-1) ¢
Y4€TOM KOHCTPYKTHBHBIX OCOOCHHOCTEM 3€MIIEpOMHBIX M  3€MIIEPOIHO-
TPaHCIOPTHBIX MAILUH:

- JUIs1 OTHOKOBILIOBBIX DKCKaBaTOPOB I'PYHTHI MOAPA3ACIIIOTCSA Ha 6 TPYIIIL;

- ISl MHOTOKOBIIOBBIX AKCKaBaTOPOB U CKPEINEPOB Ha 2 TPYIIIbI;

- U1 OyJIBA03€pOB U IPEUIEPOB Ha 3 TPYMIIHI.

JUist pa3pabOTKX TPYHTOB BPYUYHYIO IPUHATO 7 TPYMIL:

- IECOK, CYNECh, CYINIMHOK, IJIMHA, JIECC — rpymisl 1 ...4;

- KpyIHOOOJIOMOYHBIE — Ipynmna 5;

- CKaJIbHBIE TPYHTHI — IPyNIbl 6 U 7.

['pynner 1-4 rpynmn jerko pa3pabaThIBalOTCS PyYHBIM U MEXaHHU3HPOBaH-
HBIM CIIOCO0AMHM, MOCJIEIYIOUIUE TPYIIbl — IPYHTHI TPEOYIOT MPEABAPUTEIHLHOTO

PBIXJICHUS, B TOM YHUCJIC 1 B3PbIBHBIM CIIOCOOOM.

3.3 NOAIOTOBUTEJBHBIE U BCIHOMOI'ATEJIBHBIE ITPO-
HECCBHI

K moAroToBUTENBHBIM U BCIIOMOTaTEIbHBIM IIPOLIECCAM, CBS3aHHBIM C pas-
pabOTKOI BBIEMOK M BO3BEJICHHMEM HACHINEH, OTHOCATCS Pa30MBKa 3€MIIIHBIX CO-
OpYKE€HHH, BOLOOTJINB U TOHW>KEHUE YPOBHS I'PYHTOBBIX BOJI, BDEMEHHOE KpeIlie-
HUE CTEHOK BBIEMOK, UCKYCCTBEHHOE 3aKpEIUIEHUE T'PYHTOB, Pa3pbIXJICHUE IUIOT-
HBIX TPYHTOB.

Pa3zoueka 3eMAaHbIX COOPYHCEHUTL

Pa30uBKa cOOpy>KE€HUI COCTOUT B YCTAHOBJICHUH U 3aKPEIUICHUH UX IOJIO-
XKEeHHUsI Ha MecTHOCTU. [Ipuembl pa3paboTku U crocoObl 3aKpETIeHUs] Ha MECTHO-
CTH OYEepTaHUN COOPYNKEHUN pa3sHOOOPA3HBI U 3aBUCAT OT BUA 3€MJITHOI'O COOPY-
YKEHHUsI, crioco0a MPOU3BOJICTBA pabOT U Ip.

Pa30uBKy KOTJIOBaHOB HAUMHAIOT C BBIHOCA M 3aKPEIUICHUS HA MECTHOCTHU
(B COOTBETCTBUHU C MPOEKTOM) CTBOPHBIMHM 3HaKaMH OCHOBHBIX pabOuMx OcCeH, B
KayecTBE KOTOPBIX OOBIYHO MPUHUMAIOT IUIaBHbIE ocu 3AaHud. Ilocie sToro Bo-
Kpyr Oyayliero KoTjOBaHAa Ha PacCTOSHUU 2..3 M OT ero OpOBKH IMapaljiesIbHO

OCHOBHBIM paB6I/IBO‘IHBIM OCiAM YCTAaHABJIMBAIOT 06HOCKy, KOTOpasa COCTOUT U3 3a-
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OUTBIX B TPYHT METAUNIMYECKUX CTOEK WJIM BKOIMAHHBIX JIEPEBSIHHBIX CTOJOOB U
IPUKPEIJICHHBIX K HUM JT0COK. Ha 0OHOCKY MepeHOCAT OCHOBHBIE pa3OMBOYHBIC
OCHM W, HaYMHAasl OT HUX, Pa3MEYaloT BCE OCTaJbHbIE OCH 37aHusA. Bce ocu 3akper-
JSI0T HAa OOHOCKE TBO3JASMH WJIM MPONWIAMH U HYMepyloT. Pasmepsl KoTiioBaHa
MOBEPXY, MOHU3Y U JIPYTHE XapaKTEPHbIE €r0 TOUYKHM OTMEUAIOT KOJIBIIIKAMU WITU
BexaMu. OOHOCKY MCTIOJIB3YIOT TOJIBKO B Ha4aJIbHBIN MEPUOJ] CTPOUTENIBCTBA, TaK
KaK B MPOLECCe MPOU3BOJCTBA PabOT OHA OBICTPO BBIXOAMUT U3 cTpos. [loraTomy
1OCJIE BO3BEJICHUS MOJ3EMHOM YacTH 3JaHUSl OCHOBHBIE pa30MBOYHBIE OCH Iepe-
HOCSIT Ha €ro IOKOJIb.

Boooomnue u nonuscenue ypoeusa ZpyHmoevix 600.

1. Yempoticmeo omkpeimwix Openasiceii.

OTKpBITBIN JOpeHax MpeACTaBisieT Cco0O0l TpaHIIE, pa3Mepbl KOTOPOU
3aBUCST OT YPOBHS TPYHTOBBIX BOJI.

OTH TpaHUIEN OTPHIBAIOT [0 NEPUMETPY CTPOUTENBHOM IUIOMIAAKU C YKIIO-
HOM o auy 1 =>0,001 —0,002.

OTKpBITBIN IpeHaXX — BPEMEHHOE COOPYKEHUE, UCIOJIB3YEMOE HA MEPUOA
CTPOUTEILCTBA 3/1aHus. JloMmycKaeTcs yKiIaaka 1o JHY >KeJ1e300€TOHHBIX JJOTKOB.

2. Yempoiicmeo 3axpuimulx Openadicell.

3aKphITHIN IpeHAX MPEJCTaBISET CO0O0M TpaHIIero, rITyOuHOMN, HIKE TITy-
OMHBI 3aJI0)KEHHSI (PyHJIaMEHTa, B KOTOPOM YKIaAbIBAIOT MOCIOMHO - IIe0EHb
KpyIHOCThIO OoJiee 50 MM, Menkuil mebeHb KPYMHOCThI0 6- 8§ MM, CJIOM KpymHO-
3€pHHUCTOrO IMecKa, CIIOW MXa, AEpHA U T.A. 3aKPBIThIM APEHaX SBISIETCS IOJTO-
BPEMEHHBIM COOPY)KEHHEM M OCTAETCS Ha BECh CPOK JKCIUTyaTalluu 37aHusd. B
HACTOsIIEe BpeMsi B Ka4eCTBE BOJOOTBOJIIETO CJIOS MCHOJIB3YIOTCS acOecTole-
MEHTHBIE, KEpAMUYECKHE WU 3K/O TPyOBHI.

3. Booononuowcenue obecrieuuBaeT CHUKEHUE YPOBHS TPYHTOBBIX BOJ
(YI'B) amxe nHa Oynymiel BeieMKd. [loHMKeHNE YPOBHS TPYHTOBBIX BOJI COCTOUT
B OTKa4YKe TPYHTOBBIX BOJ TTyOMHHBIMH HACOCAMM M3 IAXTHBIX KOJOJIEB WU
OYpOBBIX BOJOIMOHWKAIONIUX CKBAKWH, PACIOJOKEHHBIX B HEMOCPEACTBEHHOMU
onmm3octu ot Oyaymiero KotjaoBaHa uinu tpaniien. [Ipu stom YI'B pe3ko monmxka-

€TCsl, paHee HACBIILEHHbIN BOJAOW IPYHT U TeNepb 00€3BOKEHHBIN, pa3padaThiBaeT-
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CA KaK T'PYHT €CTECTBEHHOM BIaXXHOCTH. [IpH BOJONMOHMKEHUN TMOSIBIAETCS BO3-
MO>KHOCTb COXPaHATh B LIEJOCTHOCTH OTKOCHI BBIEMOK W IPENOTBPAILATH BBIHOC
YacTHI] TPYHTa U3-110J] GYHIAMEHTOB ONMKANIINUX 3aHUH.

JIJIsi MCKYCCTBEHHOT'O BOJIOMOHIKEHHSI Pa3paboTaHO HECKOJbKO JPYTuX
3¢ (EeKTUBHBIX CIOCOO0B, OCHOBHBIMH U3 KOTOPBIX SBJISIIOTCS UTIIO(QHIBTPOBOMH,
BAKYYMHBII U 3JIEKTPOOCMOTHYECKUH.

Cnocoowt 6000nOHUINCEHUA'

e  UrnoduasTpoBslii criocoo.

e  DKEKTOpPHbIE UTTIO(UIBTPOBBIE YCTAHOBKHU.

e  DJIEKTPOOCMOTHYECKOE BOJOIIOHMKEHHE, HITN 3JIEKTPOOCYIIICHUE.

e  BoaonoHU3MTEIbHBIE CKBAXKUHBI.

e  BakyymHbIii c110c00 BOJIOTTOHMKEHHUSI.

Obecneuenue ycmouuugocmu 3eMIAHBIX COOPYIHCEHUNl (8pemMeHHOe
KpenJjieHue).

PbIThE KOTIIOBAaHOB C BEPTUKAIBHBIMH CTEHKaMU 0€3 UX KPEIJIeHUs JOITycC-
KaeTcsl TOJBKO B IPYHTAaX €CTECTBEHHOH BJIAKHOCTH Ha INIyOWHY, HE MPEBBILIAIO-
HIYIO CJIEIYIOIIMX 3HAYEHUN: B HACHIITHBIX, IECYAHBIX U TPABEIUCTHIX IPyHTaxX — 1
M; B cymnecsx — 1,25 M; B CyrimHKax U TiMHax — 1,5 M; B 0c000 MJIOTHBIX HECKallb-
HBIX TpyHTax — 2,0 M.

UtoObl 00€CTIEYUTh YCTOMYMBOCTD 3EMJISIHBIX COOPYKEHUH, 3eMJIISTHBIE CO-
OpY)KEHHUsI BO3BOJAT C OTKOCaMU HEO0OXOoAMMo#l KpyTusHbl. KpyTusHa oTKoO-
ca BBIEMKH WJIM HACBIIM 3aBUCHUT IIaBHBIM 00pa3oM OT yrja €CTECTBEHHOI'O OTKO-
ca rpyHra. E€ nmpuHMMAarOT B 3aBHCHUMOCTH OT TIIYOMHBI BBIEMKHM WJIA BBICOTHI
HACBINH, CBOWCTB IPYHTA, UX BIIAXKHOCTH, XapakTepa COOPYXEHUH (MOCTOSHHBIE
WIN BpeMEeHHbIC) U Apyrux (paxtopoB. Hanbomnpias gomyctuMasi KpyTU3Ha OTKO-
COB KOTJIOBAHOB U TpaHILEH TITyOMHON A0 5 M, OTPHIBAEMBIX B HECKAJIbHBIX IPYH-
Tax BbIIIE YPOBHS I'pyHTOBBIX BOA (YI'B) nim B rpyHTax, OCyIIEHHBIX € TIOMOILBIO
MCKYCCTBEHHOI'O BOJOTIOHIKEHUS, pernaMmentupyemoro CHull.

IIpy HamIacTOBaHWM PA3IUMYHBIX BUJIOB I'PYHTOB (KpOME PACTUTEIBHOTO)
KPYTHU3HY OTKOCa JUIsl BCEX IJIaCTOB Ha3HA4alOT Mo Oojee cinabomy TpyHTY (cC

MEHBIIICH KPYTHU3HOM).
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JIJist OTpBIBKM BBIEMOK TJIyOMHOM Ooyiee 5 M KpyTH3HA OTKOCA YCTaHABIIU-
BaeTCd MO pacyeTy HMCXOJAs W3 3HAUYEHWW yria BHYTPEHHEro TpeHHs (curma) u
yAEIBHOTO CUEIJICHUS TpyHTa (C) ¢ y4€TOM Harpy3ku Ha Oepme oTKoca.

Cnocoovl u KOHCMPYKUUU KpPenjieHuil 6epMmuUKaIbHblX CHEHOK KOMmJI0-
6AHO06 U mpaHuiell.

1. IlonkocHoe kpemnenue. Ha paccrossaum 150- 170cM. B TpyHT norpy-
JKAIOT CTOMKH. MexXny CTOMKaMy W TPYHTOM YCTAHABIMBAKOT IIUTHI, KOTOPBIE
IMPUKUMAIOTCA C ITOMOUIIBIO NMOAKOCOB. [IOJKOCHBIE NPUMEHSIOTCA B IIMPOKHUX
TpaHIIEAX.

2.  AHKepHOE KperuieHue. BIoip CTEHOK KOTJIOBAaHOB WIIM TPaHIIEH B
I'PYHT IOTPYKarOT CTOMKH. MeX1y CTEHKaMU M CTOMKaMH yCTAHABJIMBAIOT IIMTHI,
3aT€M CTOMKH C MOMOILBIO TSDKEW 3aKpEIuisItoTes K aHkepam( Uil JTI0ObIX KOTIIO-
BaHOB M TpaHIiei ). CTOMKH pacIionaraloTcsl Ha pacCTOSHUM Ha pacctosHun 150 —
170cMm. opyr oT npyra.

2. Kpemnnenne u3 nepeBSHHBIX IIUTOB C OMIOPHBIMU cTOMKaMu. COCTOUT U3
CTOEK-CBaii, 3allEMJICHHBIX HMXKHEH 4acThl0 B TPYHTE INIyOke JHA BbleMKH. OHU
CIIy’KaT OIopamMu I IUTOB, BOCIPUHUMAIOIIUX JABJICHUE IPYHTA. DTO Kperuie-
HUE 11€J1IeCO00pa3HO MPU rITyOrHE BEIEMKH 0 SM.

3. I3 nepeBsiHHBIX LIUTOB C paclopHbIMU pamamu. [locie ycTaHOBKH cToek
Y [IATOB CTOMKHU PACIUPAKOTCS PACIIOPKOM.

4. mwmmyHTOBOE (AEPEBSIHHOE WM MeTajuinueckoe). OrpakaeHus: MpUMeHs-
IOTCS IIPU HAJIMYUU TPYHTOBBIX BoA. IIImyHT 3a0uBaioT B IPyHT 10 pa3pabOTKu
BBIEMKH, Y€M 00ECIIEUMBAIOT YCTOMUYHUBOE U €CTECTBEHHOE COCTOSIHUE IPYHTA 3a €€
Ipeaenamu.

Cnocoowt ucCKyccmeeHH020 3aKpenaeHus ZpyHmoe.

3akperieHne TPyHTOB ITPOU3BOJIUTCS B LEJAX MOBBIIIEHUS UX MPOYHOCTH
Y YCTOMYMBOCTH WJIM NPUAAHUS UM BOJOHEIPOHHULAEMOCTHU. [ 3TOro mcnoib-
3YIOT CIIOCOOBI:

1) emenmayus, enunuzayus, 6umymusayus. [IpuMeHsieTcs Ui 3aKper-

JICHUSI CKaJbHBIX, KPYMHOOOJIOMOYHBIX W TPEUIMHOBATHIX mopoj. Ilpu manHoMm



Unl
I

croco0e B IPYHT Yepe3 MHBEKTOPHI TOJI JABJIEHUEM HAarHETaloT 1LIEMEHTHBIA pac-
TBOD, TJIMHA WJIM PA30TPETHIA OUTYM.

2)  Cunuxamusayus u cmoauzayus (XAMAYECKOE 3aKPEIUICHUE) TPUMECHSI-
€TCsl JJIsSl 3aKPEIUICHHS MECUYaHBbIX U CYNECYaHbIX TpyHTOB. CyliecTByeT OJHO- U
JBYX pacTBOpHBIN crocob. Ilpu 2-x pacTBopHOM croco0e B TPyHT MOMEPEMEHHO
HarHeTarT BOAHBIN pacTBOP KUJIKOTO CTEKIIA U XJIOPUCTOTO KaJIbIIMS.

3) Onexmpuueckuti cnoco6 (BIaXHBIE TIHHUCTBIE TPYHTBI) — 4Yepe3
TPYHT MPOIMYCKAIOT MOCTOSHHBIN 3JIEKTPUUECKUN TOK, B PE3yJIbTaTe IJIMHA OCYIIa-
€TCsl, YIUIOTHSIETCS ¥ TEPSET CIIOCOOHOCTh K MyYEHHUIO.

4)  Dnexmpocuruxamu3zayusi TPAMEHSETCS ISl 3aKPEIUICHUs CYTIIMHH-
CTBIX U TJIMHUCTBIX TPYHTOB.

5) Bamopasxcusanue epynmos NPUMEHSIOT B CHIBHO BOJIO-HACBHIICHHBIX
rpyHTax (TUTBIBYHAX) U 3aKJIFOYAETCS B CO3[aHUU TIPOYHOTO U BOJIOHETIPOHUIIAEMO-
ro orpakJieHus Jr000i (opMbl B TUIAaHE U3 3aMOPOKEHHOTO TpyHTa. [1o nmepumer-
Py KOTJIOBaHa OYpSATCS CKBaXKMHBI, B HUX MOTPYKAIOT 3aMOPaKUBAIOIINE TPYOBI
(koyIoHKH). B KOJOHKHM OmycKaroT TpyObl MEHBIIEro AuaMeTpa (MUTAIOIIKNE) C OT-
KPBITHIM HM)KHHUM KOHIIOM W HE JOXOJAIINE /10 AHA KOJOHKH Ha 40 — 50cM. nuTa-
I0IMe TPYOBl MOJCOEIUHEHBI K CIELUUAIbHBIM TPyOaM — paccoyIoNpoBOJaM, CO-
€IMHEHHBIM C 3aMOPaXKUBAIOLIEH YCTAaHOBKOM. PaccrositHue Mexy KOJIOHKamu
MPpUHUMAIOT B cpeanem |1 —3 merpa. Paaumyc nmpomep3anus rpyHTa JOJDKEH Mpe-
BBIIIATh 30HY IPOMEP3aHUsI TPYHTA A0 COCEIHEN KOJIOHKHU, IMPU 3TOM yCIIOBUU 00-
pasyercsi CIUIOIIHAs JbJOTPYHTOBAs CTEHKA, 3allIMINAION[as KOTJIOBAaH OT MPOHU-
KaHUS B HETO TPYHTOBBIX BO/I.

Povixnenue niommuplx cpynmos

Tsxenpie TPYHTHI, @ TAK)KE TPYHTHI C IPUMECSIMU, pa3pab0TKa KOTOPBIX 3a-
TPYIHEHA, MOMJIEKAT MPEABAPUTEILHOMY DPBIXJIEHUIO. I'pyHTHI 1-i1 1 2-i rpynn
PBIXJIAT TPAKTOPHBIMH IUTYTaMH, & TSKEJbIE TPYHThl — PBIXJIMTENAMU. PhIXiin-
TeJb, SIBJSIONINICS HABECHBIM WJIM MPUIIETTHBIM 000OpPYAOBaHHWEM K T'YCEHUYHOMY
TPaKTOPy, UMEET MATh CTOCK-HOXKeH. [Ipu prIxieHrr 0c000 MIOTHBIX TPYHTOB JBE

13 HUX (2-10 U 4-10) CHUMAIOT.
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3.4 OITPEAEJIEHUE OFBEMOB I'PYHTOBBIX MACC IIPHU PA3-
PABOTKE KOTJIOBAHOB Y TPAHIIEN

O6bem koTioBaHa. Jljig mojicyeTa 00beMa KOTJIOBaHA, MPEICTABIISIONIETO
co0oit nmpu3zmaTo3ou]l (pUCYHOK 4 a), BHayaje ONpeesiioT €ro pa3Mepsbl Cleayo-
UM 00pa3oMm:

a=A+0,6%2; b=B+0,6*2;

a;=a+ 2Hm; b; =b + 2Hm,

r7e a u b — pa3Mepsl CTOPOH KOTJIOBaHA MOHU3Y, M;

a1 1 by — pazMepsl CTOPOH KOTJIOBAaHA MOBEPXY, M;

A u B — pa3mepsl pyHIamMeHTa NOHHU3Y, M;

0,6 — pabouwnii 3a30p OT kpast pyHIaMEHTA IO Hayaja OTKOCa, M;

H — rmyOmHa xoTnoBaHa, BBIYMCIEHHAs KaK Pa3HOCTb MEXIy CpEeaHEl
apu(MeTHIecKo OTMETKOM Bepxa KOTJIOBaHA IO yriiaM (YepHOM — eclii KOTJIOBaH
Ha TJIAHUPOBOYHOM HACHITIU U KPACHOM — HA MJIAHUPOBOYHOMN BBHIEMKE) U OTMETKOMN
JTHa KOTJIOBaHA, M;

m — ko3¢ dunuent otkoca, Hopmupyembiit CHullom.

O0BeM KOTJIOBaHA OMPEIETISIETCS TI0 CIeayomIeit hopmyrie

Vk = H[(2a + a;)b + (2a, + a)b,]/6

Pucynok 4 — Cxewmbl Ay ompefesieHduss 00beMOB KOTJIOBaHA: a) 00beM
KOTJIOBaHa 0) oOpaTHOM 3aChINKKU; B) TpaHilen; 1 — 00beM BbIeMKH, 2 — 00BEM 00-

PaTHOM 3aChINKH

OO0beM 00paTHOW 3achIIKM MMa3yX KOTJIOBaHAa OINPENEISAIOT KaK Pa3HOCTb
00BEMOB KOTJIOBAaHA U MOJ3EMHOM YaCTH COOPYKEHUSI.
[Ipu moacderax 0OBEMOB 3€MIISIHBIX PaOOT CIEAYeT TaKXKe€ YUYHUTHIBATH

00bEM BBE3/IHBIX U BBIC3IHBIX TPaHIICH
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VB.Tp. = ?<3b + 2mHT (m' - m)),
rae H — rmyOnHa KoTinoBaHa B MeCTax yCTpOMCTBa TpPaHIIEH, M;
b — mmpuHa BX MOHMU3Y, MPHHUMAEMas TIPH OJHOCTOPOHHEM JBIDKEHHU 4,5
M U IIPH JIBYXCTOPOHHEM — 6 M;

M — ko3¢ PULIHEHT 3aT0KEHHs 0TKOCA KOTJIOBAHA;

m’ — ko3 duimeHT oTkoca (YKJIOH) BBE3JHBIX WM BBIC3THBIX TpPAHIICH

(ot 1:10 mo 1:15);
OO6mmii 00beM KOTJIOBaHA C YUETOM BBE3/IHBIX U BBIE3IHBIX TPAHUIEH
Vo6m = Vg + nVB.Tp
rae VK — 00beM COOCTBEHHOTO KOTJIOBAHA, Mo,
N — KOJIMYECTBO BHE3AHBIX U BBIC3AHBIX TPAHUIECH;
Vp1p. — HX 00BEM, M3,
O0beM TpaHIel ¢ BEpTUKATLHBIMUA CTEHKAMU
Vrp = (Fl + FZ)L/Z Hin Vrp = BTp(Hl + HZ)
rae Fi1 u Fy — mmomany TpaHiien B ee 1ByX KpalHUX MTONEPEYHBIX CEUCHHU-
ix; By, — mupuna tpanmen; Hy u Hy — rimyOuna ee B 1ByX KpailHMX MOINEpPEeUHbIX
CEUYCHUSIX.
OO0beM TpaHIen ¢ 0TKOcaMH (PUCYHOK 2B) MOKHO OIPEAEIUTh 1O BhIIIIE-
puBEACHHON GopMyIie, TPH 3TOM IUIOMIAAH MOMIEPEYHOTO CEUEHUS
F,= (BTp + mHl,Z)Hl,Z
TouHoe 3HAaUeHHE 00beMa TpaHIIIeu onpenesaoT o hopmyie Myp3o
V=F,+[m(H + H,)%/12]L
I'ne Hi u Hy — riiyOuHa B Havasie ¥ B KOHIIE y4acTKa.
Jlns onpeneneHus 00bEMOB TPAHIIICH, IPOIOIBHBIN TPOGUIL TPAHIICH JIe-
JISIT HA YYaCTOK C OJIMHAKOBBIMU YKJIOHAMHU, MOJCUYUTHIBAIOT OOBEMBI TPYyHTA JJIS

KaXX10I0 U3 HUX U CYMMHUPYIOT.
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3.5 CITIOCOBbI PABPABOTKHU I'PYHTOB, MEXAHU3ALIUSA PA-
BOT

Pa3paboTky TrpyHTOB MpH YCTPONCTBE BHIEMOK Pa3jIM4YHOIO Ha3HAYECHMS
BBITIOJHSIOT B OCHOBHOM MEXAHWUYECKHM, THAPOMEXAHHUYECKHUM, B3PBIBHBIM U
KOMOMHHPOBAHHBIMHU CIIOCOOAMHU.

Mexanudeckuit crnoco0 pa3paboTKH 3aKII0YaeTCs B MOCIOMHOM pa3pylie-
HUU I'pyHTa pabOYMMH OPTaHOM 3€MJIEPOMHON MAILIMHBI.

[Tocnenaue noapa3IenaOTCs Ha MAIMHBI HUKINYECKOTO U HEMPEPBIBHOTO
JEUCTBUS U 36MJIIEPOUHO-TPAHCIIOPTHBIE.

K 3eMiepoliHbIM MaliMHaM HUKIMYECKOTO IEMUCTBUS OTHOCSTCA OJHOKOB-
IIOBBIE PKCKABATOPbI, 000OPYAOBAHHBIEC TIPSIMOM MM OOpAaTHOM JIONATOM, Jpariai-
HOM, TIOTPY3UYMKOM M TUIAHUPOBIIMKOM, KOTOPBIE MPOU3BOAAT pa3pabOTKy rpyHTa
HaBBIMET (BBIFPY3KY B OTBaJ) WJIU MOTPY3KY €r0 B TPAHCIOPT, 3aUUCTKY U TIJIaHU-
POBKY JIHa U OTKOCOB TPAHIIIEN U KOTJIOBAHOB.

[lenHble ¥ POTOPHBIE 3KCKABATOPHI OTHOCAT K 3E€MJICPOMHBIM MallMHAM
HEIPEPHIBHOTO JICUCTBUS, MPUMEHSIOTCS ISl pa3pabOTKU TPYHTA JIMHEWHBIX BbI-
€MOK (TpaHIIel, KaHaB) OOJIBIION MPOTSHKEHHOCTH.

3eMIIepOMHO-TPAHCIIOPTHBIMU MaIlIMHAMMU SIBJISIIOTCSL OYJIbJ103€Pbl, CKperie-
pbI (CaMOXOJIHBIE U TIPUIIETTHBIC), TPEUIEePhl U TPEHIEPHI-2JIEBATOPHI, BHITIOIHSIO-
e pa3pabOTKy TPYHTa MPU YCTPOMCTBE BHIEMOK M HAChINEH OOJIBIIONW MPOTS-
YKEHHOCTH, a TaKKe TUIaHUPOBOYHBIC PAOOTHI.

MexaHu4eckuil crioco0 SIBISIETCS OCHOBHBIM. DTHUM CIIOCOOOM pa3pabathi-
BatoT Oosiee 80% TpyHTOB.

Munpomexannueckuii cmocod mpeaycMaTpuBaeT pa3padoTKy TPYHTOB TH/I-
POMOHUTOPHBIM, 3€MJIECOCHBIM U KOMOMHUpPOBaHHBIMU criocobamu. [Ipu rumpo-
MOHHUTOPHBIX pa3zpaboTKax TPYHT B HAJBOAHOM 3a00€ pa3pyliaeTcs Moj| HarmopoM
CTPYHY BOJIbI, BEIOPACBIBAEMOM THIPOMOHUTOPOM, 3aT€M OOpa30BaBIIAsCS MYJIbIla
CaMOTEKOM WJIM TPYHTOBBIM HAcOCOM IMOJAaeTCs K MecTy ykjaaku. KoMOuHupo-
BaHHBIN CIIOCO0 MpeycMaTprBaeT pa3pabOTKy TPyHTa B CyXOM 3a00€ JIF000H 3eM-
JIEpOWHON MAIIMHOW WM B TOJBOAHOM 3a00€ UepHaKkoBON MAaIIMHOW, BOJA HC-

MOJIb3YETCs AJI TPAHCIIOPTUPOBAHUSA U YKIIAJIKU TpyHTa. KOMOMHUPOBAHHBIN CIIO-
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co0 JaeT BO3MOXKHOCTh MOJITOTOBKH ONTUMABHBIX TPYHTOBBIX CMECEH ISl HaMbl-
Ba 3eMJISTHBIX COOPY>KEHUU TpeOyeMOoro KayecTna.

B3pbIBHOI c1TOCOO OCHOBBIBACTCS Ha WCIOJIB30BAHWW DHEPTHH B3PHIBA U
IPUMEHSETCS IS pa3pyIICHUs W HampaBIeHHOTO BbIOpoca rpyHTa. [IpuMensercs
JUTSL pa3phIXJICHUST MEP3JIbIX U CKAJIBHBIX TPYHTOB, a TAKXKe JUIsl 00pa30BaHUS BbI-
€MOK M HAaCBITEeH OOJBIINX pa3MEpPOB.

KoMOnHupoBaHHBIN crIOCOO TIpeAcTaBisieT co00i Mr000€ COoueTaHHE BbI-
MIETIEPEUNCICHHBIX CIOCOOOB B 3aBHCHUMOCTH OT KOHKPETHBIX YCJIOBHM CTPOH-

TENHCTBA M TEXHUKO-YKOHOMUYECKOTO 00OCHOBAHUS BLI6paHHOI‘O BapHaHTa.

3.6 PABPABOTKA T'PYHTA OJHOKOBHIOBBIMHU 3JKCKABA-
TOPAMMU

B npoMBIIUIEHHOM UM TPpakKJIaHCKOM CTPOUTENIHCTBE MPUMEHSIIOT IKCKaBa-
TOpBI C KOBLIOM BMecTUMOCThIO oT 0,15 no 2, pexe 10 4 M. OHU UMEIOT KOM-
IJIEKT CMEHHOT'O O0OpYJOBaHUS, BKIIOYAIOUIMNA MPAMYI0 U OOpPAaTHYIO JIOMATHI,
nparnaiin u rperidep. Kpome Toro, ctpena, BXozsmias B KOMIUIEKT AparjiaiiHa u
rpetidepa, MoKeT ObITh 000pPYOBaHA TPY30BBIM KPIOKOM WJIH KITMHOM-0a00ii.

[Tpou3BOANTENHHOCTh OJHOKOBIIOBOIO YKCKaBaTOpa CHIDKAECTCS MO MEpe
YBEJIMYEHHUS TUIOTHOCTH rpyHTa. KpoMe Toro, oHa 3aBUCHUT OT criocoba pa3paboTKu
rpyHTa (Ipu paboTe «Ha BBIMET)» MPOU3BOIUTEIIBHOCTH MOBHIIIACTCS, PU MOTPY3-
K€ Ha TPAHCIOPTHBIE CPEJICTBA — CHUYKAETCSI), BMECTUMOCTHU KOBIIIA U KOHCTPYK-
TUBHOTO PEIICHUSI KPOMKH KOBIIIA.

[Tpou3BOAUTENHHOCTh YKCKABATOPAa MOXKHO MOBBICUTH, YMEHBIIUB YIOJI
MOBOPOTA CTPEJIBl U YBEIIMYUB BMECTUMOCTH KOBIIIA. J[J11 3TOr0 HEOOX0IMMO MaK-
CHUMAJIBHO 3aMOJIHAThH KOBII TPYHTOM (C «IIAIKOM»), a TaK)Ke COBMEIIATh MPOIIeC-
ChI p€3aHusl TPyHTa C TOBOPOTOM CTPEJIBI U JIp.

Pa3paboTanHbiii 0THOKOBIIOBBIMU DKCKaBATOPAMU TPYHT MEPEBO3SIT CaMO-
CBAJIbI, TPAKTOPHI C MpPHUIICTIaMU, >KEJIE3HOJAOPOKHBIE COCTaBbl, T'HJIPABIMYCCKUN
TPAHCIIOPT, PEKE — JICHTOUHbIE KOHBEHEPHI.

Pabouee Mecto skckaBaTopa (T. €. MECTO, TJle OH pa3padaThIBaeT T'PYHT)

Ha3bIBACTCA 3a00eM.
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DKCKaBaTOp U TPAHCHOPTHBIE CPEACTBA JOJKHBI OBITh PACIOJIOKEHBI Ta-
KUM 00pa3oM, 4TOObI CpeTHUN YTroJ MOBOPOTA IKCKABATOpa OT MECTa 3arOJTHEHUS
KOBIIIA JIO MECTa €ro BBHIFPY3KH OBbLJT MUHUMAJIbHBIM, TaK KaK Ha MOBOPOT CTPEIIbI
pacxoayetcs 10 70% pabouero BpeMeHHU LIKUKJIa SKCKaBaTOpa.

[Tponiecc pa3paboTKu rpyHTa IpH JIIOOOM BUJIe padodero oOOpynoBaHUSs
CKJIAJbIBACTCS M3 YEPEAYIOIIMXCS B OMPENENIEHHON MOCIeA0BaTeIbHOCTH Olepa-
U OTAEIIBHOIO IMKJIA:

- pe3aHue rpyHTa U 3al0JHEHHUE KOBIIIA;

- IOJ’BEM KOBIIIA C TPYHTOM;

- IOBOPOT JKCKABaTOPa BOKPYT OCH K MECTY BBITPY3KH;

- BBITPY3Ka IPyHTA U3 KOBILIA;

- 00paTHBIN OBOPOT IKCKABATOPA,;

- OIyCKaHME KOBIIIA HA TPYHT U T0/1a4ya ero sl pe3aHus IPyHTA.

Pazpadomka cpynma 3KcKkasamopom npamas ionama

JInst mpsiMoid JionaThl pa3inyaroT J1000BOM M 00KOBOH 3abou. B 1060BOM
3a00€ 3KCKaBaTOp pa3padaThIBa€T IPYHT BIEPEIU ceOsl U OTIPYKAET €ro Ha TpaHC-
NOPTHBIE CPEJICTBA, KOTOPbIE MOJAIOT K SKCKaBaTOpy IO JIHY 3a00s. B aTOM ciydae
aBTOMOOWJIM TOAXOAST 3aJHUM XOJIOM IONEPEMEHHO TO C OJHOW, TO C JIPYyrou
CTOpOHBI 32005. COOTBETCTBEHHO U I'PYHT pa3padaTbIBaeTCsi TO C OAHOM, TO C JIpYy-
roi CTOPOHBI OT OCH MPOXOAKHU, IPU 3TOM YroJi moBopoTa gocturaet 140° u 6onee,
YTO CHHIKAET MPOU3BOAMTENIBHOCTh AKCKaBaTopa. JIoO0BOIl 3a00il MPUMEHSIOT B
penKux ciaydasx (IpH pa3paboTKe SKCKaBaTOPOM MHOHEPHOM TpaHIIEH, BbE3AHOTO
naHjyca u ap.).

B 6okoBoM 3a60e sKCcKaBaToOp pa3pabaThIBacT TPYHT MO OJHY CTOPOHY OT
OCHU JIBWKEHHS U TPY3UT €ro Ha TPaHCIIOPTHBIE CPEICTBA, MT0IaBaeMbIe TI0 IPYTYIO
CTOPOHY OT OCU MpoxoJku. [Ipu 3ToM obecreunBaroTcs OJaronpUsITHBIE YCIOBUS
JUISl IBUKEHUS TPAHCIOpPTa, a cpeaHuid yroa noBopota cocrtasisieT 70...90°. Ilo-
3TOMY TIOCTIE TMOHEPHON MPOXOJKH BECh OCTABIIHUIICS B BBIEMKE TPYHT pa3pada-
THIBAIOT CIIOCOOOM TIPOJIOJIBHOTO OOKOBOTO 3a0051.

Briemku, riyOuHa KOTOPBIX MPEBOCXOAUT MAaKCUMAaJbHYIO BBICOTY 3a00s

ML JaHHOI'O THIIA 3KCKaBaToOpa, paspa6aTI>IBa}0T B HECKOJIBKO SPYCOB. HpI/I 9TOM
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HIDKHUH SIpyC pa3padaThlBalOT aHAJIOTMYHO BEPXHEMY, @ aBTOMOOWJIM MOJAOT K
IKCKABATOPY TaK, YTOOBI KOBIII HABOJMJICS Ha Ky30B C3a]IH.

Pa3padomka cpynma 3xcKkagamopom oopamua ionama

DKCcKaBaTOphl, 000PYAOBAHHbBIE OOPATHON JIOMATOM, UCIIONB3YIOT IS pa3-
pabOTKM TPYHTOB HIDKE YPOBHS CTOSHKM KCKaBaTOpa W MPUMEHSIOT MPH pas3pa-
OOTKe TpaHIIEeH U HEOONBIINX HETITYOOKHX KOTJIOBAHOB (HAIpuMeEp, MO/ OTAEIBHO
crosmue QyHaameHTsl). Pa3paboTky rpyHTa OCYIIECTBISIOT JIOOOBHIMH U OOKO-
BbIMH Tpoxoakamu. [Ipu 3Tom 1000BbIE MPOXOAKU MPUMEHSIOT B OCHOBHOM TP
pa3paboTke TpaHIIel, a 60KOBbIE — MpU pa3pabOTKe MIMPOKUX KOTIOBaHOB. Pa3-
paboTKy TpyHTa MOKHO OCYIIECTBIISITh KaK B OTBAJl, TaK M C MOTPY3KOM B TpaHC-
NOpPTHBIE CpeACTBA. B mociieqHem ciydae 3KCKaBaToOpbl ¢ 0OpaTHOMU JIoMaTol nuMe-
10T IPEUMYIIECTBO MO CPABHEHHUIO C HKCKABaTOPAMHM C MPSIMOM JIOMATOM, TaK Kak
He TpeOyeTcs CIyCK aBTOMAIMH B KOTJOBaHBI. Kpome TOro, sKCKaBaTOpHI C 00-
paTHOM JIOMAaTON MMEIOT BO3MOXHOCTh OTpPHIBATh TPAHILEH C BEPTUKAIBHBIMU
CTEHKaMH (B COOTBETCTBYIOIIUX TPYHTaX).

DKcKaBaTOphl ¢ 0OpaTHOW JIomaTod Mpu pa3zpaboTKe rpyHTa MOTYT Hepe-
JBUTATbCS BJIOJIb U TIOTIEPEK KOTJIOBAHA, a TAKKE 3UI3aroM.

DKCKaBaTOPBI-AparIaiHbl UCTIONIB3YIOT U Pa3paO0TKH TPYHTOB MATKUX U
CPEIHUX MOPOJ, IPEUMYILECTBEHHO MPU OTPHIBKE KOTJIOBAHOB U TpaHIIEH, pacro-
JIOKEHHBIX HUKE YPOBHS CTOSHKM KCKaBaTOpa, MPH BO3BEICHUU HACHIHA U BbI-
€MOK, B Ka4eCTBE MOTPY30YHOTO CPEICTBA MPHU BHITIOJHEHUH BEPTUKAIBLHOW TIa-
HUPOBKM M Jp. DKCKaBaTOpbI-ApariaiiHel 00JaiaioT OOJIBIIMM paglycoM Jei-
CTBUS ¥ TITyOMHOW KOTIaHHMSI.

3emiisiHble paObOThl C TOMOIIBIO AparjialHOB MOTYT MPOU3BOAUTHCS C BbI-
Ipy3KOH TpyHTa B OTBaj WJIU HETOCPEICTBEHHO B HACHINb, a TAK)KE B TPAHCIIOPT-
HBIE Cpe/cTBa. B mocienHeM ciydyae aBTOTPAHCHOPT B 3aBHCUMOCTH OT YCIIOBHUH
paboTBHl MOKET MepeMeaThCsl Kak 1Mo BEepXy pa3pabOTKH, TaK W MO MOAOLIBE 3a-
0os1.

[Ipu opranuzanuu Mojayu aBTOTPAHCIOPTA MO MOAOHIBE 32005 MPUMEHS-
10T OTIEPEYHO-UYEITHOYHBIA UIU TPOAOIBHO-YEIHOUHBIHN CI10CO0 MOTPY3KH IPYHTA.

[Ipy momepeyHO-4eTHOUYHOM crioco0e Ha0Op TPyHTA MPOU3BOIAAT MOOYEPETHO C
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KQKJI0OM CTOPOHBI aBTOTPAHCIIOPTA U pa3rpy3Ka KOBIIIA MPOUCXOAUT 0€3 OCTaHOBKH
MOBOPOTA CTPENBI IPU MOJOKEHUU KOBIIA HAJl Ky30BOM aBTOMAIIIMHBI. ABTOCAMO-
CBaJIbl MOAAIOT MO OCH JIHA BBIEMKH YKCKaBATOPHOM MPOXOIKH.

[Ipu npoaoaBEHO-UYETHOYHOM CIIOC00e HabOp TPYHTA H €ro pa3rpys3Ky Mpo-
U3BOJIAT CO CTOPOHBI 3aAHETO OopTa aBTOTpaHcmopTa. KoBmr skckaBartopa mpu
ATOM COBEPIIAET TOJIHKO BO3BPATHO-TIOCTYNATENIbHbIC IBHXKEHHUS, a MaTdopma He
MMOBOPAYUBACTCS, YTO IMO3BOJISCT 3HAYUTEIIHPHO COKPATHTh PAaOOYMil UK DKCKaBa-
TOpa ¥ MOBBICUTH €r0 MPOU3BOAUTEIHHOCTD.

DKCKaBaTOPBI-JpariaiiHbl, TaKk e KaKk M dKCKaBaTOpbl C OOpaTHOM Jioma-
TOH, TIpU pa3pabOTKe rPyHTa MOTYT MEPEIBUTATLCA BAOJb U MONEPEK KOTIOBaHA, a
TaK)Ke 3UT3aroM.

DKcKaBaTtop, 000pyAOBaHHBIN TperdepoM, UCHONB3YIOT MpU pa3zpaboTKe
MSTKHX U CBIITYYUX TPYHTOB B OTBAJ M B TPAHCIIOPTHBIC CPEICTBA, MMPU pa3pabOTKe
KOTJIOBAHOB T10J] OT/JEIbHBIE KOJOHHBI, (hyHIAMEHTHI CUIIOCHBIX OallleH, Omop Jiu-
HUW 3JIEKTponepeaay, a TakKe JJIsl PbIThsl KOJIOJIEB, MNTYOOKUX U Y3KMX TpaHIIeH
U 1p.

DKCKaBaTOPhl OTPHIBAIOT KOTJIOBAHBI M TPAHIIEH Ha TIyOUHY, HECKOJIBKO
MEHBIIIYIO TTPOCKTHOM, OCTaBJIsSIsl TaK HaszbiBaeMbIii Heno0op. Hemxobop (5...10 cm)
OCTaBJISIFOT, YTOOBI M30€kKaTh MOBPEKIACHUSI OCHOBAHHS U HE JIOMYCTUTHh Tepedo-
poB rpyHta. Js noseieHus 3(p(HEKTUBHOCTH pabOThl SKCKAaBATOPOB MPUMEHSIOT
CKpEOKOBBIN HOX, HACAXKEHHBIN Ha KOBIII AKCKaBaTopa. DTO NPUCTIOCOOIECHUE MO3-
BOJISIET MEXaHU3UPOBATh OMEPAIUU 110 3aUYMCTKE JHA KOTJIIOBAHOB U TPAHIIICH U Be-
CTHU UX C TIOTPEUIHOCTBIO HEe 0oJiee +2 CM, YTO UCKIIFOYAET HEOOXOIUMOCTh PYUYHBIX
JT0pabOTOK.

JIns TJIaHUPOBKM OTKOCOB HMCHOJIB3YIOT JKCKaBaTOPhI, O0OPYIOBaHHBIC
KOBILOM BMecTUMOCTBIO OT 0,5 M3 u BbIlIe, M CTPENIOl, Ha KOTOPYIO MOKHO HaBe-
MIMBATh CHEIUATLHBIA KOBII-IUIAHUPOBIIHUK C TUIOCKUM JTHOM, YIIPSIKHOE YCTPOM-
CTBO KOTOPOT'O aHAJOTUYHO YCTPOMCTBY KOBIIIA JIpariaiiHa. DKCKaBaTop, yCTaHAB-
JMBaeMbIi HA OPOBKE OTKOCA U MEPEMENIAIONTUICS BIOJIb OPOBKHU, BBITIOJIHSIET T
JKe OTepaluu, 4To U npu padote nparnaiina. Cpe3aeMblid IpU 3TOM TPYHT OTOpa-

ChIBAIOT B KABAJILECP HUIIM I'PY3AT B TPAHCIIOPTHLIC CPECACTBA.
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3.7 PASPABOTKA I'PYHTA 3EMJIEPOMHO-TPAHCIIOPTHBIMHA
MAININHAMHA

OCHOBHBIMHU BUJaMHU 3e€MJICPOMHO-TPAHCIIOPTHBIE MAIIUH SIBISIETCS CKpe-
nepol, Oyaba03ephl U Tpelaepbl, KOTOPhIE 32 OJUH LUK pa3padaTbIiBalOT TPYHT,
NepPEeMEINIAIOT €0, pa3rPyKatoT B HACKINb M BO3BPAIIAIOTCS B 32001 MOPOKHIKOM.

- Ckpenepsl.

- bynbnosepst.

- ['pennepsl.

Pazpabomxa cpynma cKpenepamu

B Hacrosiiiiee BpeMsi IPUMEHSIIOT MPUIICTHBIC, MOMYIPULICITHBIE W CaMOXOJI-
Hble CcKperepsl. [IpuMeHeHre MpUIIETHBIX ¥ TMOIYIPUILIETTHBIX CKPENepoB Haubosee -

(heKTMBHO MPH TPAHCHIOPTUPOBKE IpyHTA Ha paccTosiHue 10 1000 M, a caMOXOHBIX — JI0
3000 m.

Ckpenepamu BeAyT pa3pabOTKy, TPaHCIIOPTUPOBKY U YKIaaKy rpyHToB I u 11
Ipynn Mo TPYAHOCTU pa3paboTku. boree MoTHbIE TpyHTHI HEOOXOAMMO IIPEIBAPU-
TEJBHO PHIXJIUTb.

[TonHbIil LUK PabOTHI CKpenepa COCTOMT K3 Habopa TpYyHTA, IBUXKEHHS
Harpy>K€HHOIO  CKpEenepa, pas3rpy3KH; KOBIIA W JBWKEHHS IOPOXKHETO CKperepa.
Ckpenep cHUMaeT KOBILIOM CTPYKKy rpyHTa Tommaou 0,12 ... 0,35 n mmpunoit 1,65...
2,75 M (s ckpenepos ¢ 00beMoM  KoBia 3... 8 M%), TomyHa OTCHITAEMOro CIIOs
0,35... 0,5 m. Jlmss  obecrieueHusi paBHOMEPHOM TOJIIIMHBI OTCHINAEMOTO TPyHTa KOBII
Pas3rpyKaroT TOJIBKO MPU JIBHYKEHUH CKpeTiepa.

HaGop rpyHTa mpow3BOAST Mpu MPSIMOJMHEHHOM JBIKEHUU ckperiepa. Jlis
YBEIMYEHHSI TOJIIIMHBI CTPY>KKH, COKPAIICHHS BPEMEHU M ITyTH HAIOJHEHUs KOBINA
MPUMEHSIOT TPaKTOPBI-TOJIKAUM, YUCIIO KOTOPHIX 3aBUCUT OT TUIIA CKPEIEPOB, BMe-
CTUMOCTH KOBILIA M JTAJIGHOCTU TpaHcHopTUpoBkU (1 Tonmkau Ha 2... 16 ckpenepos).
JITMHA IyTH HAaNIOJTHEHUsT KOBILIA IIPY COBMECTHOM paboTe cCKpernepa U Tojkaya B Cy-
MIECYAHBIX U CYTJIMHUCTBIX TIpyHTax cokpamaercs 10 10 ..... 12 M, B IIMHUCTBIX — 10
15... 18 M npu HOPMAITBLHOW JUIMHE ITyTH HAMOJMHEHUS 22 ... 26 M; MpU 3TOM TOJIIMHA

cTpykku  yBermumBaeTcs Ha 20... 25%. Tpakrop-Tosikad HEOOXOAUM MPH pazpadbOTKe
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TUTOTHBIX M TSDKENBIX TPYHTOB, KOTJa HE XBaTaeT YCHIIUS TsAradya CKperepa npu Habo-
pe rpyHTa.

Ckperniepbl HAOUPAIOT TPYHT (B 3aBUCUMOCTH OT €T0 BUIa) Pa3IMYHBIMU CIIOCO-
6amu. Crioco6 Habopa rpyHTa TOCTOSIHHOW TOJIIIMHBI TOHKOW TPSIMOM CTPYXKKOU
MIPUMEHSTFOT Ha JIFOOBIX CBS3HBIX TPYHTAxX Mpu paboTe TOJ YKJIOH; KIIMHOBOM, T. €. C
NePEMEHHOM TOJIIIMHON CTPYXKH — MPU Pa3pabOTKe JTIOObIX CBS3HBIX TPYHTOB.

Pazpadoomka cpynma oynvoozepamu

Bynbno3epbl NPUMEHSIOT TPU TUIAHUPOBKE Y4YaCTKa, 3aChINKE Ma3yX,
YCTPOMCTBE HACKINEH U pa3paboTKe HErITyOOKHX KOTJIOBAHOB.

Bynbno3ephl npeaHa3HavyeHbl 1J19 pa3pabOTKU U MEepeMeNIeHUs IpyHTa Ha
HeOonpiue (He 6osee 100 MeTpoB) paccTOsTHUS.

bynbsno3ep npeacrasisier co00il HaBeCHOE 000pYJOBaHUE B BHJIEOTBAjA C
HO>KOM, YCTaHABJIMBAaEMOE HAa T'YCEHHMYHOM TpakTope. Lluki pabotsl Oynbao3epa
cilaraercs W3 omeparuu paboudero xoja, MpU KOTOPOM MPOU3BOJAUTCS pPe3aHue U
TPaHCTIOPTUPOBKA IPYHTA K MECTy OTBasia. M omepanuu XoJ0cToro Xo/ia mpu Bo3-
BpAIICHUH XOJIOCTOTO X0/1a B 3a001.

Pa3paboTka rpyHTa MOKET BBITIOJIHATHCS:

1) pu pabodem X0Ji€ B OJIHOM HarpaBlieHUH (TIPU PacCTOSTHUU Tiepe-
MelnieHus TpyHTa 10 50 MeTpoB),

2) npu paboyeM XoJie B JIBYX HampaBiieHUsX (IIpU pacCTOSIHUU Tiepe-
MenieHus rpyHTa 10 100 meTpos),

3) TPaHIICHHBIA CITOCOO MPUMEHSETCA MPHU Pa3paboTKe KOTIOBAHOB
rIyOMHOM 10 ABYX MeTpoB. IIpu 3TOM crnoco0e yBenMuuBaeTCs MPOU3BOIUTEIIb-
HOCTb OyJb03€epa.

Pa3paboTka BeaeTcs TpaHIlesMH IUPUHON PaBHOM IIMpPHUHE HOXKA OYyJIbJI0-
3epa. Mexay TpaHIEsMH OCTaeTcs Mojioca HepazpabOTaHHOTO IPyHTA LIMPUHOU
80cM., KoTopast pa3pabdaThIBacTCs B IMOCISIHIOI 0Yepe/Ib.

Pazpabomka cpynma zpeiidepamu

ABTOTpelIepbl — YHUBEPCAIbHBIE BBICOKOIPOU3BOUTEIbHBIC MAIIUHBI,
MPUMEHSIOTCS JIJIs1 TPOGUITUPOBAHKS TPYHTOBBIX JOPOT, TUTAHUPOBKH U OTIEIKU

3EMJIIHOIO IIOJIOTHA, YCTPOﬁCTBa BOJOOTBOAHBIX KaHAB, BO3BCACHHA HCBBICOKHX
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HacCbIIIEH U3 PE3EPBOB, JIAHUPOBKU TEPPUTOPHUU C IEPEMELIEHUEM TpyHTa J10 25
M. Bce onepanuu, BeIOIHIEMBIE aBTOIPERAECPOM, AEIATCS HAa TPU BHUJIA: 3ape3a-
HUE TPYHTAa HOXKOM OTBaJIa; MEPEMEIECHUE U OTHEIKa MOBEPXHOCTH, BKIIIOYAs
IUTAaHUPOBKY; pa3paBHUBAHUE IPYHTA U CPE3 OTKOCOB.

Bo3BengeHne HEBBICOKHX JIOPOXKHBIX HAcChIle W3 OOKOBBIX PE3EPBOB
HAYMHAIOT ¢ MPOOMBKHU HOYKOM aBTOTpeiiepa nepBoil 60pO3/bl IO JIUHUU KOHTY-
pa MOJOLIBBI HACHIIM, KOTOpas 3apaHee 0003HAYAeTCs KOJBIIIKAMH U BEXAMH.
[locne 3Toro aBTOrpeifep HaYMHAET Cpe3aTh IPYHT B PE3EpBE OT BHYTPEHHEM
OpOBKH U YKJIaJIbIBaTh €r0 HACHIIIb.

ABTOrpeiiiep mo3BOJISIET pa3padaThiBaTh KaHaBbl MIyOMHOW 10 1,1 M H

mupuHoi 1o any 0,4...1 m.

3.8 THAPOMEXAHHUYECKAS PABPABOTKA I'PYHTA

I'mppomexaHMYecKuil METOI OCHOBAH Ha HCIIOJIB30BAaHWU BOJBI JUIS IEepe-
paboTKu TpyHTA.

[To cnocoOy pa3pabOTKM I'PYHTOB METOJaMU THMAPOMEXaHU3aLUMU pa3iv-
YaloT TUAPOMOHUTOPHBIN (pa3MbIB TPyHTa CTPyEH BOJIbI) M 3€MJICCOCHBIN (3acachl-
BaHME IPYHTA U3-TIOJ] BOJIbI).

['unpoMOHUTOPHBIN CIOCOO - Pa3MbIB CyXOT0 320051 MOIIHOM CTpyel BOJIbI
C MOCJIEIYIOUIUM TPaHCIOPTUPOBAHUEM DPA3KUKEHHOTO TIpyHTa (myibmsl). [lpu-
MEHSETCS IPU BCKPBIIIHBIX paboTax (pa3pabdoTKa BEpXHUX CJIOEB I'pyHTa ISl CBO-
00HOI0O IOCTyNa K MOJE3HBIM UCKOMAEMbIM C MOCJIeayoIel pa3paboTKoi ux or-
KPBITBIM CIIOCOOOM), pa3pabOTKe BHIEMOK MECKA, CYTJIMHKA, TJIMHBI U T. 1.

3eMJIECOCHBIN CTIOCOO BBITIONHSAETCS MOCPEICTBOM pa3pabOTKH, BCACHIBA-
HUS ¥ TPAHCHIOPTUPOBAHUS MO TPyOaM pazKMKEHHOTO TpyHTa U3-1oja Boabl. Cro-
co0 Hallles IpUMEHEHUE IPU YCTPOICTBE KaHAJIOB, HAMBIBKE 1aM0, MJIOTHH, HACHI-

IeH, INIAHUPOBKE TEPPUTOPUNA, YCTPOUCTBE MOPCKUX U PEUYHBIX COOPYIKECHUU.

3.9 PASPABOTKA I'PYHTA BECTPAHIIEMHBIM METO/IOM
1) Cnocob npokona. (dns tpyd muamerpom a0 S00MM.). OcHOBaH Ha 00-

Pa30BaHUH OTBCpCTI/Iﬁ 3a CUCT YIUIOTHCHUA I'PYHTA IIPHU BAABJIMBAHHWH B HETO TPY-
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Obl ¢ KOHWYECKUM HAKOHEYHMKOM. [[JI1 BOABIMBaHUS MCMOJIB3YETCS TUApPaBIAYE-
CKUI TOMKpaT. B KoTioBaHe BIAaBIWBAIOT B TPYHT TPyOy Ha BETUYMHY X0/ IITO-
Ka, 3aTe€M I0CJI€ BO3BPAILEHHUS IITOKA B HAYaJIbHOE MOJIOKEHUE BBOJST HA UX Me-
CTO HOXMMHOW MatpyOoK (IIoMmoi), a mporecc moBTopsAwoT. [locne oxoH4uaHMs
BJABJIMBaHUs TEPBOrO 3BEHA TPYObl HA MOJHYIO JJIMHY IIOMION yOupaioT, a B
KOTJIOBaH OMYCKAIOT CJIEIYIONIEE 3BEHO, COSAUHSIIOT €r0 ¢ MPEIbIAYIIUM U CBApH-
BAIOT UX.

2.) Cnocob npooasnusanusi. (Jns tpy6 muamerpom mo 1400Mm). OcHo-
BaH Ha IOCJIEI0BATEILHOM BJABJIMBAHUU B IPYHT 3BEHbEB TPYO CO CBApKOM, pas-
pabOTKOW IpyHTa BHYTpH TPyObl U yJAJ€HUU €ro yepe3 TpyOy C MOMOIIbIO ITHE-
KOBOH (BUHTOBOI) YCTAaHOBKHU.

3.) Topusommanvnoe 6ypenue. C NMpUMEHEHHEM TPYOBI C PEXKYIIEH KO-
POHKOI yBEIMYEHHOro auameTrpa. ['pyHT u3 TpyObl yaaisercs Kak HpHu crnocode
IPOJIaBIIMBAHMUS.

4. IInesemamuueckas npobuexa. IlHeBMaTHUYECKyI0 MPOOUBKY BEIYT C
MOMOIIBIO CHEIUATBHOTO MPOXOJYECKOTO CHapsijia BUOPOYIApHOTO JCHCTBUS -
MTHEBMOITPOOONHUKA, MPEICTABISIONIET0 COO0N CaMOJBUKYIIYIOCS THEBMAaTHYe-
CKYI0 MalllMHY, KOpIYC KOTOpOM SBIsSIeTCs paboyuM OpraHoMm, 0O0pa3yrolum
CKBaXWHY. YIapHHUK TOJ JECUCTBUEM CKATOrO0 BO3JyXa COBEPIIAET BO3BPATHO-
MOCTyNaTeIbHbIE JBUKCHUS U HAHOCHUT YJIaphl 10 NIepeHEMY BHYTPEHHEMY TOPILY
KopItyca, 3a0uBasi ero B rpyHT. [[HeBMONpOOOITHUK MO3BOJISIET, MPOXOAUTh CKBa-
XKUHBI nuHOM 10 50 M mng TpyOompoBogoB auametpoM g0 300 mm. Umerotcs
KOHCTPYKIIUU PEBEPCUBHBIX MHEBMOINPOOOINHUKOB, KOTOPHIE MOTYT BBIXOJUTH U3
POOUTOMN CKBaKUHBI OOPATHBIM XOJIOM.

5.  IlJumosas npoxooka. B TpyHT C MOMOIIBIO IOMKPATOB BPE3atOT IIHUT,
MPEACTABIAIONINN COO0M KONBIEBYI0 KOHCTPYKIMIO, OTKPBITYIO C JBYX CTOPOH.
['pyHT B TOJIOBHO# YacTu muTa 0OpaMJICHHOM €€ PEeXKyIUM KpaeM pa3pabdaThiBa-
€TCsl BPYUHYIO WJIM C TIOMOIIbIO OTOOMHBIX MOJIOTKOB. PazpaboTaHHbIi TPYHT yia-
JSIOT HAa BaroHETKAaX WJIM JICHTOUYHbIM KoHBelepoM. Co BTOpPOMl CTOPOHBI ILIUT
ynupaercst B kpait o01enku TyHHens. O01enKy coOuparoT U3 OTAEIbHBIX CETMEHT-

HBIX 0JIOKOB — THOOMHTOB. [Ipy MpoABMKEHUH IIUTA BIIEPE CHAPYKU TEHOOMHTOBOM
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001e51ku o0paszyeTcsl MoJIOCTh (3a cueT 00OMMBI IIUTA), KOTOpas 3aroJIHSAETCS 11e-

MEHTHO-TIECUaHbIM PACTBOPOM (YIPOUYHSAETCS OKPYKAIOUIUNA TPYHT).

3.10 PABPABOTKA I'PYHTA B3PBIBOM

o  (OzHegoli cnocob6 TIPUMEHSIOT NIl B3PBIBAHUS OJUHOYHBIX 3apsiioB
WIM Pa3HOBPEMEHHOTO B3PbIBAHMS TPYNIIBI 3apsaaoB. [Ipu orueBoM criocode B3phI-
BaHUS U3 KaICIOJs-AETOHATOpA U OTHEMPOBOJHOTO IIHYpa M3TOTOBIISIIOT 3a’KUTa-
TEIBHYIO TPYOKY, KOTOpas B coequHeHWU ¢ marpoHoM BB oOpasyer matpoH-
0oeBuk. [locnennuii BBoauTCs B 3apsin BB u B3pbIBaeT ero mpu BOCIUIAMEHEHHUH
3a)KUTATEIbHOU TPYOKH.

e  DJEKTPUYECKHUH CIOCOO MPHUMEHSETCs, KOTrJa HeoOX0IMMO B30pBaTh
OOJBILIYIO CEPUI0 3apsiIOB HA 3HAYUTENILHOM PACCTOSIHUM OJAHOBPEMEHHO WM C
HEOOXOAUMBIM 3aMeaieHueM. JlJig 3TOro UCoab3yIOT 3aMEIJIMTENN B3phIBAaHUS U

Pa3JINYIHBIC COCAUHCHUS SJICKTPUICCKUX ceTeit.

3.11 PABPABOTKA I'PYHTA B 3BUMHUX YCJIOBUSAX

Mertoabl pazpaboTKu TPYHTA B 3MMHUX YCIOBHSIX

1. [IpenoxpaHeHue rpyHTa OT IPOMEP3AHUS C MOCIEAYIONMIECH pa3padboT-
KO OOBIYHBIMH METOJIaMU;

2.  OrtrauBaHHe TPYHTA C pa3pabOTKOM €ro B TaJIOM COCTOSHUU;

3. Paspabotka rpyHTa B MEP3JIOM COCTOSTHUU C MPEABAPUTECIBHBIM PHIX-
JICHUEM;

4.  HenocpencTBeHnHas pa3padoTka MEP3IOro IPyHTA.

3.12 YKUIIAJAKA U YINIOTHEHHUE I'PYHTOBBIX MACC

VYkiagKky ¥ yIJIOTHEHUE TPYHTOB BBIMOJHSIOT MPHU MJIaHUPOBOYHBIX pado-
Tax, BO3BEACHUM PA3IUYHBIX HACHINIEH, OOPATHBIX 3achIlIKax TpPaHIIEH M Ma3yx
¢bynnamenToB. s momydeHus: HauOOJbIIEH IUIOTHOCTH YJIOXKEHHOTO TPYHTA,
HauMeHblIeH QUIBTPALIMOHHON CIIOCOOHOCTH M YMEHBILIEHUS MOCIEIYIOUUX Oca-
JIOK €T0 YKJIQJbIBAIOT U YIUIOTHSIOT C COOIIOZCHUEM OIpPEIEICHHBIX TEXHOJIOTHYE-

CKUX TpeOOBaHUM.
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JIns1 OTCHINIKM HACBHINIA HE CIEAYET MPUMEHSTh MbLICBAThIE NECKH, JIETKHE
CYIIeCH, KUPHBIE TJIMHBI, TOP(, MEIOBBIE M TPEMENbHbIE TPYHTHI U TPYHTHI C MPU-
MEChI0 OPTaHUYECKUX MATEPHAIOB U JIETKOPACTBOPUMBIX cojiei. OTCHINKY Cleny-
€T BECTH OT KPaeB HACBINU K CEPEANHE JUIsl JTy4YLIEro YIUIOTHEHHS TPYHTa, OrpaHU-
YEHHOT'0 OTCHIIAHHBIMHU KPA€BbIMU YYAaCTKAMH HACBIIIH.

[Ipu BO3BeieHNM HACHINIEH Ha TIEPEyBIAKHEHHBIX, CJIA0BIX OCHOBAHUSIX OT-
CBITIKY BEIyT B OOPAaTHOM MOPSIKE /10 BBICOTHI 3 M, YTOOBI OT)KUMAaTh BOJY U3 OC-
HOBaHUs, a BbIIIE 3 M — OT KpaeB K cepennHe. OTCHINKY HACHIIU CIEIYET HAYU-
HaTh ¢ HanOoJiee BBICOKMX TOYEK peibeda U OPraHU30BaTh JBUIKEHUE 3EMIIEBO3-
HBIX MalllMH TaK, YTOObI OHM YIUIOTHSJIM MPEABIAYIINN coi rpyHTa. Ha mpomexy-
TOYHBIX ITOBEPXHOCTAX IIO BBICOTE HACBINH, & TAK)KE HA €€ BEPXHEU ITOBEPXHOCTH
HE JIOJDKHO OBITh 3AMKHYTBIX MOHUKEHHBIX YY4aCTKOB, B KOTOPBIX MOKET CKaIlIu-
BaTbcs Biara. BOnu3u oT HyJe€BOW JMHUU BMECTO MOCIOMHOTO croco0a BO3Beze-
HUS HACBIIA MPUMEHSIOT BEEPHBIN, a TIPH 3aCHITIKE TIIYOOKHUX OBPAaroB — MOCIOM-
HBIM crI0cO0 BO3BEIEHUS, HAChIU € 3cTakaabl. Hackinb cieqyer oTchnaTh ¢ 3amna-
COM II0 BBICOTE Ha €CTECTBEHHYIO OCaJIKy, KOTOPYI0 IPUHUMAIOT IIPU OTCYTCTBUU
YIUIOTHEHUSA 10 6% Uil CKaJIbHBIX TPYHTOB M 110 9% s HeckanbHbIX. HCKyc-
CTBEHHBIE COOPYXEHUS CJIEAyeT 3achlllaTh T'OPU30HTAIBHBIMU CJIOSIMU TIO BCEH
JUTUHE OJTHOBPEMEHHO ¢ 00€MX CTOPOH.

B HachINAX YIUIOTHSIOT TPYHT C TOMOLIBIO PA3JIMYHBIX TUIIOB KAaTKOB, pa-
OOTaloIKX B CIENe ¢ TPakTopoM. [IpuMeHsoT Takke BUOPOTpaMOOBOYHBIE Ma-
IIMHBI, IEpeAaIoNIUe YINIOTHIEMOMY TPYHTY YacThle KoieOaTenbHbIe IBUKECHUS, U
TpaMOYIOIIME MAIIMHBI C padOYUM OPraHOM B BHJI€ IIUTHI, IEPUOJIUYECKH Majia-
IOIIEN HA TPYHT C PA3JIMYHOMN BBICOTHL.

Yaiie Bcero uCnosib3yroT MPULIETTHBIE KaTKU, U3 KOTOPBIX caMbiMK 3 dek-
TUBHBIMU SIBJIAIOTCSI KATKM HA MHEBMOXOJY. YTIJIOTHEHHE IPYHTa BEIyT B TOM ke
NOCJIEOBATEIBHOCTH, YTO M €r0 OTCHINKY. 'pYHT YIUIOTHSIIOT IyTEM MOCJIEI0BA-
TEJIbHBIX KPYTOBBIX MPOXOJOK KaTKa MO BCEH IJIOLIAAM HACBINH, MPUYEM Kaxkaas
MPOXOJKa JOJDKHA MepeKpbiBaTh npeabiayiyo Ha 0,2...0,3 M. 3aKOHUYHMB YKaTKy

BCEH IIOLIAJHY 32 OJUH Pa3, NPUCTYIAOT KO BTOPOU MPOXOJIKE
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YroOb!I IpyHT HE OOpYyIINJICS BOJIM3M OTKOCA HACBINHU, IEPBBIE JIBE IPOXO-
KH BIOJIb OTKOCA BEYT HAa paccTOSHUU He MeHee 1,5 M oT OpoBku. [locnenyromue
npoxoAku cMmemaroT Ha 0,5 M B CTOpOHY OpOBKU M TaKUM 00pa30M IPUKATHIBAIOT
Kpasi HachlK. [I0CKOJIBKY yKaTKy BEIYyT 3a HECKOJIBKO IPOXOJOK IO OJHOMY Clle-
1y, TIEPBYIO MOJOBUHY MPOXOJIOK BBINOJIHSAIOT HA MAJIOH CKOPOCTH, a BTOPYIO —
Ha OoJsiee BBICOKOW, TaK KaK IO MEpE YBEJIUYEHHUS IJIOTHOCTH HACBHIIHM CONPOTHUB-
JIEHUE IBMOKEHUIO KaTKa 3HAYUTEIbHO CHUXKAETCH.

HaunOoiee TpyaHBIM SBIS€TCS YIDIOTHEHHE TPyHTA MIPU OOPAaTHOM 3aChIIKe
na3yx (yHJaMEHTOB WM TpaHILEH, TaK Kak paOOThl BEAYT B CTECHEHHBIX YCJIOBU-
ax. B aTux ciayyasx rpyHT Ha mupuny 0,8 M oT pyHnameHnTa ymioTHsA0T Cnosmu
15...20 cM MHEBMAaTUYECKUMU U DJIEKTPUUYECKUMH TPaMOOBKaMHM, a BEPXHHUE CIIOU
— Oonee POU3BOIUTEIbHBIMU MajoradapuTHBIMU KaTKa-
MU, CAMOTIEPEIBUTAIOIIMMHUCS BUOPOIUIUTAMHU U JIP.

B mnponecce ynnoTHeHuss HEOOXOIMMO KOHTPOJIMPOBATh JOCTUTAEMYIO
IUIOTHOCTH IpyHTA. sl 3TUX 1ieJield B MOJIEBBIX YCIOBHUSAX ONMPEAENSIOT INIOTHOCTh
rPyHTa, TOJy4EHHOTO ¢ MOMOMIBIO IMIUHApPa (Kombua) oobemoM 50...100 cm? u3
1rypQoB, 3aKJIabIBAEMBIX B HACBINH, a TAKXKE C MMOMOLIbIO IJIOTHOMEPOB U FaMMa-

Jy4den.

4 CBAWHBIE PABOTbBI

4.1 OBIIME CBEAEHUASA

B cTpouTenscTBe cBan MPUMEHSIOT JIJIsl YCTPOKWCTBA UCKYCCTBEHHBIX OCHO-
BaHWI T10J] COOPYKEHUS, 1JIs TTepeaadn JaBJeHUs Ha OoJiee TUIOTHBIE CJION TPYHTA.

CBau K1acCuUIUPYIOTCS TIO CICAYIOIINM MPU3HAKAM:

CBau moapasaesNstoT M0 MEeJIOMY PsITy MPU3HAKOB Ha HECKOJIBKO TPYIIIT:

no mamepuany - JIEPEBSIHHBbIC, METAUIMYECKUE, OCTOHHBIE U JKeje300e-
TOHHBIC, KOMOMHUPOBAHHBIC, TPYHTOBBIC;

no KOHCMpPYKyuu - KBaJpaTHBIC, TpyOUYaThie, MPSIMOYTOJbHBIC M MHOTO-
yTOJbHBIC, C YIIUPEHHEM U 0€3 HEero, 1elbHbIE U COCTaBHBIC, MPU3MATHUYCCKUEC U

KOHHNYCCKHUC, CINIONIHOI'O CCUYCHUA U ITyCTOTCJILIC, BUHTOBBIC U CBA-KOJIOHHBI,
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no cnocoby ycmpoucmea - 3a0MBHBIE, U3TOTOBIIIEMbIE Ha 3aBOJEC WU Ha
caMO¥ TUIOMIAJIKE W TOTPY’KaeMble B TPYHT, U HaOWBHBIC, yCTpaWBaeMble HETIO-
CPEIICTBEHHO B IpyHTE (B 3apaHee NPOOYypEHHON CKBAXKUHE);

no xapaxmepy pabomol (0 CIOCOOY IMepe/ladyd Harpy3Ku Ha OCHOBaHUE) -
CBaW-CTOWKHU, KOTOpBIE MEPEAlOT HArpy3Ky OT 3/JaHUS CBOMMHU KOHIIAMH Ha
CKaJIbHBIN MJIM MPaKTUYECKU HEC)KMMAEMBbI TPYHT, M BUCSIUUE CBau, MepeAarome
Harpy3Ky 3a cueT TPEHHs TPyHTa 10 OOKOBOI MOBEPXHOCTH CBaH;

no 6udy OCHPUHUMAEMOU Hacpy3Ku - UEHTPaJIbHAsl, BEPTUKAIBHO K-
CTBYIOIIas Harpy3Ka, Harpy3Ka ¢ 3KCIIEHTPUCUTETOM, U YCUIIUS BbII€PTUBAHUS;

no 8UOy apmMuposaHusl KeIe300€TOHHBIX CBal - ¢ HAMpsraeMoil U HeHanpsi-
raeMoi MpoI0ILHOM apMaTypoH, C MOMEPEYHBIM APMUPOBAHUEM U 0€3 HETO.

Ceatinbiii Kycm - HECKOJBKO PSJIOM PAacCIOJOXEHHBIX CBad, COBMECTHO
BOCIIPUHUMAIOIINUX OOIIyl0 Harpy3ky; [muty xoTopas X cCOeAWHSIET Ha3bIBAIOT
POCMBEPKOM.

JlepeBSHHBIE CBaW U3TOTOBJISIOT U3 IPEBECUHBI COCHBI, €JIH, JIUCTBEHHUIIBI,
KeJapa, MUXTHI, ay0a. [lnuHa cBaii 4... 12 M, tuameTp B ToHKOM KoHIle 18...34 cm. B
HIKHEM KOHIIE CBasi 3a0CTpeHa Ha 3...4 rpaHu, OCTpUE IOHKHO COBMAAATh C OChIO
CBaM, OTKJIOHEHHOE OT OCH OCTPHE MOKET YBECTH CBAlO MPU 3a0UBKE OT IPOCKTHO-
ro nojoxkeHus. [Ipu 3a0uBKe B IJIOTHBIE TPYHTHI M MPEAOXPAHEHHS] OCTPUS OT
pa3pylleHrs Ha HEro HaJeBalOT METaUIMYECKUN OalllMaKk - HAKOHEYHHUK, a Ha
BEPXHIOIO YaCTh — JKEJIE3HOE KOJIBI[0-OyTeib, MPEOXPaHsIONIUNA TOJOBY CBau OT
paspyiieHus (pa3MovyauBaHusl) Mpu 3a0UBKE.

Korna tpebyrores nnvHHbIe cBau (> 12 M), UX CIUIAYMBAIOT U3 HECKOJIbKHUX
OpeBeH - B TOpell, BIOJJIEpPEBAa WM HakiIagkamu. J[ms mpemoxpaHeHUs CBail OT
THUEHUS UX MPOMUTHIBAIOT aHTUCENTUKAMU WM MOTPYKAIOT TaK, YTOOBI BCS CBast
pacrojaraiach HUXKe CaMOro HU3KOTO YPOBHS TPYHTOBBIX BO/I.

JlepeBsiHHBIE TIMYHTHI U3TOTOBJISIOT W3 OpPyCheB, Ha OJHOW TpaHU YCT-
pauBaroT rpedeHb, Ha IPYTOH - Ma3, IPEUMYIIECTBEHHO MPSIMOYTOJILHOTO CEUCHHUS.
[lepen 3a0uBKOM MIMTyHTUHBI COCAWHSAIOT TO 2...3 IMIT. B MaKeT, ACJAlOT OOIIUi
CKOC Ha OCTpHUE U HaJleBaIOT 001muit Oyrenb. OOBIYHO TOJIIMHA IIMYHTHH 5..14 cMm,

HO MOYET JTOXOIUTH 10 26 CM.



~J Meramueckie cBau NPUMEHSIOT B MOPTOBOM, MOCTOBOM, SHEpreTHue-

© ¢KOM M IIPOMBIIICHHOM CTPOHTEIBCTBE, IIPH BO3BEICHHH BHICOTHBIX COOPYKEHH
(panmuomaur, TenebanieH). Mcnonb3yroT cralbHbie TPyOh! AuaMeTpoM 25... 100 cM,
pEbChI, ABYTABPHI, BAHTOBBIE CBAU CO CIEIUATbHBIM HAKOHEYHUKOM, 3aBHHYMBA-
€MbI€ B IPYHT.

CBaun-000JI04YKH - METaUIMYEeCKUE TpyOuaTbie cBan quaMmeTpoM 1.2..2 M u
oonee, WMHON 10 14 M, MpU HEOOXOAUMOCTH MX HApPALIMBAIOT U COCAMHSIOT Ha
cBapke. CBau C OTKPBITBIM HIM>KHHM TOPLOM IO MEpPE 3ariyOJICHHs 3aIlOJIHSIOT
IPYHTOM, KOTOPBIH, VIUIOTHSSCH, YBEIMYMBAET HECYIIYI0 CIIOCOOHOCTH CBau.
CBan-000JI0UKH € 3aKPBITHIM HIDKHUM TOPLIOM B BHJI€ Cb€MHOI'0 HAKOHEYHHUKA 3a-
OWBaIOT B TPYHT. MeTallnyecKkuii HAKOHEYHUK BCETrJa OCTaeTcsl B IPYHTE, cama
CBas MOKET OBbITh OCTaBJICHA U 3all0JHEHA O€TOHHOW CMECHIO ISl ITOBBIIICHUS He-
Cyllel crmocoOHOCTH WM M3BJIeueHa. B mpoliecce u3BiIedeHHs] CBau-000JI0YKH €€
MIOJIOCTD 3aIOJHSIETCS OETOHHON CMECHIO.

CraibHOM WINMYHT NMPUMEHSIOT I YCTPOMCTBA BOJOHEIPOHUIIAEMBIX CTE-
HOK KOTJIOBAHOB, MOAMOPHBIX CTEHOK, MUPCOB, HAOEpEKHBIX. JJIs MIMyHTa BBITYC-
KaloT CrieluaIbHbIe MPOQUIH - TUIOCKUE, KOPHITOOOpa3HbIe, 3eT-00pa3Hble JUTMHON
710 30 M, B OTAENBHBIX CIIy4asiX UCIOJIb3YIOT OOBIYHBIN CTAaTbHOU MPOKAT.

Kene3obeTonnsle cBam BhITycKaroT cedyeHueM ot 20 x. 20 o 60x60 cM u
JUIMHOU OT 3 110 16 M ¢ OOBIYHOM M MpeaBAPUTENBHO HANPSXKEHHOM apMaTypoi.
[IpenBaputenbHOE HaMPsHKEHUE TTO3BOJISIET COKPATUTh pacxo 0etoHa Ha 15...20%,
metauia 10 50...60% 1o cpaBHEHUIO C OOBIYHBIM APMUPOBAHHEM. APMHPOBAHUE
HEO0OXOIMMO JJIsl TPAHCTIOPTUPOBAHUS U 3a0MBKHU CBaid, JIJI1 HOPMaJIbLHOU PabOThI
Ha C)KaTHE JIOCTaTOYHO KOCBEHHOIo apmupoBaHus. lIpenBapurenbHoe Hampsike-
HUE MpU 3a0UBKE MPENATCTBYET BO3SHUKHOBEHUIO eopMalnuii, TpEUIH, CTATUBa-
€T UMEIOLIUECS TPEIIUHBI.

[Tonbie cBam KBaApaTHOTO M TPyOUaTOro Ce4eHUs AJIMHOU 2..6 M mpu-
MEHAIOT B IUIOTHBIX TPYHTaX M MajibIX HAarpy3kax OT CTPOSIIIErocsi COOpPY>KEHHUS,
Hapy>KHBIA TUAMETP MOXKET 0XOUTh 10 80 cM.

YeTpolicTBO cBatHBIX (DYHIAMEHTOB SIBJISIETCS KOMIUIEKCHBIM TPOIIECCOM,

BKIIIOYAOIWM Ha IIPUMEPE METOAa 3a0MBKH:
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®  TEPPUTOPHUH IS BeAeHUS paldoT;

®  TeO/E3UYECKYI0 pa30MBKY C BBIHOCOM B HATypy IOJIOKEHUS KaXIou
CBau;

®  JIOCTaBKy Ha CTpPOMIUIOIIAAKY, MOHTaX, HalaJKy W OMpoOOBaHHE
00Opy10BaHUs AJIsl HOTPYKEHUS CBaii;

®  TPAHCIOPTUPOBKY I'OTOBBIX CBall OT MECTA UX U3TOTOBJIICHUS K MECTY
UX MOTPYXKEHUS;

e  3a0MBKY CBali;

®  CpPE3Ky F'OTOBBIX CBaM IO 3aJaHHOU OTMETKE;

®  BBIBO3 CO CTPOUTEIBHOM IUIOLIA/IKU CPE3aHHBIX OCTATKOB CBali;

®  YCTPOMCTBO MOHOJIUTHOTO WJIM COOPHOTO POCTBEPKA;

e  JIeMOHTax 00OpYyIOBaHUSI.

AHanu3 rpyHTOB, UX HECYLIEH CIOCOOHOCTH IMOKa3bIBAET, YTO AJIs OO0JIb-
el yacTu TeppuTOopuu Poccuu MIOTHBIE TPYHTHI 3aJIETal0T HA CPABHUTENIBHO He-

0O0JIBIIION TIIyOMHE, YTO MO3BOJISIET UCIIOIB30BaTh CBAU JIJTMHOM 3...7 M.

4.2 TEXHOJIOT'US TOT'PYKEHUSI 3ABUBHBIX CBAI

B 3aBHCHMMOCTM OT XapakTepUCTHUK TIPyHTa CYILIECTBYET P METOIOB
YCTPOMCTBA CBaid, B TOM YHUCJE yAapHbIHA, BUOPALIMOHHBIN, BAABIMBAaHUEM, 3aBHH-
YUBAHUEM, C UCITOJIB30BAHUEM ITOAMBIBA U IJIEKTPOOCMOCA, a TAKKE PA3IHMYHBIMU
KOMOMHALMSMH 3TUX METOJIOB.

Yoapuwuii memoo ocHOBaH Ha HCHOJB30BAHUM HSHEPruu yaapa (Bo3ieil-
CTBUS yJIapHOW HAarpy3Ku), Moj JEeHCTBUEM KOTOPOW CBasi CBOCH HIKHEWU 3a0CT-
PEHHOM 4acCThIO BHEAPSETCA B IPyHT. B pe3ynbpTare MorpyKeHusi CBasi BBITECHSET
00BbeM IpyHTa, MPAKTUYECKU PAaBHBIA 00bEMY €€ MOTpYyKEHHON 4yacTh. MeHblas
4acTh 3TOr0 IPyHTa OKa3bIBaeTCs HA JHEBHOW MOBEPXHOCTH, OOJIbIIAs - CMEIINBA-
€TCS C OKPYKAIOIIUM I'PYHTOM M 3HAUMUTENIBHO YIUIOTHSET IPYHTOBOE OCHOBAHME.
30Ha 3aMETHOTO YIUIOTHEHUS TPyHTa BOKPYI CBaW COCTaBiisieT 2..3 auamerpa
CBaM.

VY napHyro Harpy3Ky Ha OroJIOBOK CBaM CO3/Ial0T CIELIMAIbHBIE MEXaHU3MBI:



N
D)

®  [APOBO3JYIIHBIE MOJIOTBI, KOTOPbIE MPUBOAATCS B JEHCTBUE CUIIOU
CXKAaTOr0 BO3[yXa WM Iapa, HEMOCPEICTBEHHO BO3JCUCTBYIOLIUX Ha YAApPHYIO
4acTh MOJIOTA;

®  HM3eIb-MOJIOTHI, pa0OTa KOTOPBIX OCHOBAaHAa Ha IMepeaaye dHEPruu
CrOparoUIMX ra3oB yJIapHOM 4acTH MOJIOTA;

e  BHOpomorpys;areiu - nepeaadya kKoneOaTeIbHbIX IBUKEHUNA pabouyero
opraHa Ha cBaro (MCMOJIb30BAaHUE BUOPAITNH);

e  BUOpPOMOJIOTHI - COYETAHWE BUOpALMM U YIAPHOTO BO3JEHCTBHSA Ha
CBAIO.

Ha ctpoutenbHbIX IIIOMAKaX MPUMEHSIOT IITAHTOBBIE U TpyOdaThie -
3€JIb-MOJIOTHI.

Jlist mogbeMa M YCTaHOBKHM CBaW B 3a/IaHHOE MOJIOKEHHE W JJIs1 3a0UBKHU
cBail ¢ o0ecrieueHUeM Mepeaadn yCUIMsl OT MOJIOTa CBau CTPOrO B BEPTUKAIBHOM
MOJIOKEHUU TMPUMEHSIOT CHEelUalbHble YCTpoicTBa -Kompbl. OCHOBHas padouas
4acTh KOIpa - €ro crpenia, BAOJIb KOTOPOM yCTaHaBIMBAIOT NEPE]l MOrPYKEHUEM
MOJIOT, OIIyCKalOT ¥ OJJHUMAIOT €ro 10 Mepe 3a0uBKU cBau. HakioHHbIE cBau 1o-
rpyXaroT B TPYHT KOMPAMH C HAKJIOHHOM cTpenoi. Konpel ObIBaloT Ha pesibcOBOM
X0y (YHUBEpCaJIbHbIE METaNINYECKUE KOIpPhl OAILIEHHOTO TUIA) U CAMOXOJHBIE -
Ha 0a3e KpaHOB, TPAKTOPOB, HKCKABATOPOB M ABTOMAUIMH CO CTPEJION UIMHOM
9..18 m.

Haubonee pacnpocTpaHeHbl B MPOMBIIUIEHHOM M TPaKJaHCKOM CTpOH-
TENbCTBE CBau JJIUMHON 6... 10 M, KOTOpble 3a0MBaIOT C MOMOIIBIO CaMOXOJHBIX
CBae0OIHBIX YCTAHOBOK.

Takne ycTaHOBKM MaHEBPEHHBI M MMEKOT MEXAHUYECKUE YCTPOWCTBA IS
MOJATACKUBAHUA U MOJbEMa HAa HEOOXOAUMYIO BBICOTY CBaM, 3aKPEIUICHHS TOJIOBBI
CBaW B HArOJIOBHHUKE, B BEPTHKAJIbHOM BBIPABHUBAHHUU CTPEJIbI CO CBAacH mepen 3a-
OMBKOM.

3a0uBKa CcBail COCTOUT U3 TPEX OCHOBHBIX MOBTOPSIOLINXCS ONEpPaLUd:

®  [EepeJBUKKA U YCTAHOBKA KOIpa Ha MECTO 3a0UBKHU CBau;

® [IOJBbEM M YCTAaHOBKA CBau B MO3ULHIO JIJIsl 3a0MBKHU;

) 3a0MBKa CBaM.
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[{eHTp TAXECTH CBAMHOTO MOJIOTA JOJKEH COBIIAJATh C HANPABICHUEM 3a-
OuBkH cBau. CBailHBIA MOJIOT OJJHUMAIOT Ha BBICOTY, JOCTaTOYHYIO JJI YCTAHOB-
KM CBaW, C HEKOTOPBIM 3alacoM Ha XOJ MOJIOTa U B TAKOM TOJIOKEHHUH 3aKpEILIs-
10T. [Ipu 3a0uBKe CTaNbHBIX U KeJI€300€TOHHBIX CBAl MOJIOTAMU OJIMHOYHOTO JIEH-
CTBHUS 00s3aTEIILHO MPUMEHEHHE HATOJIOBHUKOB JJISi CMATYEHUS ynapa U Mpeao-
XPAaHEHUS FOJIOBBI CBaM OT Pa3pyLICHUS.

B mpouecc 3a0uBKH CBail BXOJAT YCTaHOBKA CBau B MPOEKTHOE IOJIOXKE-
HUE, HAaJICBAHWE HAroJIOBHUKA, OITYCKaHWE MOJIOTA U MEPBBIEC YIAPHI 110 CBAE€ C BbI-
cotsl 0,2...0,4 M, TIocie MOTPY)KEHHsSI CBau Ha TNIYOMHY 1M - mepexoj K pexumMy
HOPMaJIbHOM 3a0MBKH. OT KaXXIOro yjapa cBasl IOrPYXKaeTcs Ha ONPENEICHHYIO
rIIyOMHY, KOTOpasi yMEHBIIAeTcsl M0 Mepe 3ariayOseHust cBau. B nmampHeiiem
HACTyMnaeT MOMEHT, KOorja riyOrnHa 3a0MBKH CBau MPAaKTHYECKU He3ameTHa. [Ipak-
TAYECKU CBas MOTPYKAETCSA B TPYHT HA OJIHY U Ty K€ MAIYIO BEJIMYHMHY, HA3bIBAC-
MYIO OTKa30M.

Ompxa3 — TIlyOMHA NOTPYKEHHSI- CBAH 3a OMPEJEICHHOE KOJIUYECTBO y/ia-
POB OOBIYHO MOJIOTA OJJUHOYHOIO JCHCTBUS WJIM 32 CAMHUILY BPEMEHHU ISl MOJIO-
TOB JIBOWHOTO JeicTBUA. BennunHa oTkasa - cpeanee ot 10 wim cepuu yJ1apoB B
€JUHUILY BPEMEHH.

3anoe - cepusi ynapoB, BBIMOJIHAEMBIX JIJISl 3aMepa CPeAHEN BEIIMYUHBI OT-
Kaza: Uil MapoOBO3IYIIHBIX MOJIOTOB B 3ajore 20..30 ynmapoB; mig AU3ENb-
MOJ0TOB B 3asore 10 ymapoB; sl IHU3€1b-MOJOTOB JBOMHOIO AEHCTBHUS OTKAa3
OTPENIEIIIOT 3a 1 MUH. 3a0MBKHU.

3amepbl MPOBOJAT € TOYHOCTHIO A0 1 MM, 3a0MBKY MpeKpauarT Mpu Mo-
JyYEHUH 3aJIaHHOTO IO MPOEKTY OTKa3a (PacyeTHOro).

Eciu cpenHuii oTka3 B Tpex MOCHEAOBATEIBHBIX 3QJ0TaX HE IMPEBBILIAET
pacyeTHOro, TO MPoLEecC 3a0MBKU CBAW CYUTAETCS 3aKOHYEHHBIM.

Ecnu npu norpykeHuu cBas He JOIUIA O MPOEKTHON OTMETKU, HO Y¥kKe
MOJIYYEH 3aJaHHbIN OTKa3, TO 3TOT OTKa3 MOXET OKa3aThCs JIOKHBIM, BCJIEICTBUE
BO3MOYKHOTO TIEPEHANPSDKEHUS B TPYHTE OT 3a0MBKH MPEBITYIINX CBAM.

UYepes 3...4 qHs cBasgs MOXKET ObITh IOTPYKEHA JIO MPOSKTHON OTMETKH.



~J Hozcpyscenue ceaii eudpuposanuem OCYUECTBISIOT C HCIOIb30BAHUEM

d> BEOGPALHOHHBIX MEXaHH3MOB, OKA3BIBAIOIIMX HA CBAK0 JWHAMHYCCKHE BO3JICI-
CTBUS, KOTOpPbIE MO3BOJISIIOT MPEOAO0JIETh COMPOTUBICHUE TPEHUSI HA OOKOBBIX TO-
BEPXHOCTAX CBau, JOOOBOE COMPOTHBIIEHHWE T'PYHTA, BO3HUKAIOLIEE IOJ] OCTPUEM
CBau, U MOTPY3UTh CBAIO HA MMPOEKTHYIO TIIyOUHY.

Ha cxopocTh norpy>xeHusi 1 aMIiuTyay KojieOaHuM BIUSAIOT Macca BUOpH-
pYIOIIMX YacTell CBau U BUOpATOpa, €ro IKCUEHTPUCUTET, IUIOTHOCTh TPYHTA,
YYacTBYIOIIETO B KOJEOaHHAX, YacToTa KojiebaHWil BUOpomorpysxkarens. bria-
rojiapsi BUOpauu Jjisi IOrpyKEHUsi CBall B TPyHT TpeOyeTcsl YCUIIUsS UHOT/Ia B Jie-
CSTKU pa3 MEHbINNE, YeM TpH 3a0uBke. [Ipu 3TOM IPOUCXOAUT YaCTUIHOE BUOPO-
YIUIOTHEHUE TPYHTA, B TOM YHKCJE U IOJ TOJIOBKOM CBaW. 30Ha YIJIOTHEHUS JJIs
pa3HBIX T'PyHTOB coctaBisger 1,5..3 nuamerpa cBau. Uit morpyKeHusi cBaul B
TPYHT BUOPHPOBAHHEM HCIOJIB3YIOT BUOPONIOTPYKATEIH, KOTOPHIE MOJABEIINBAIOT
K MayTe CBAaCMHOrpy>Karolleld YCTAHOBKH M KECTKO COEOUHSIOT C HAroJOBHUKOM
cBau. JlelicTBre BUOPOIOrpy>KaTeiii OCHOBAHO HA MPUHIIMIIE, IPU KOTOPOM BbI3bI-
BaeMble AucOagaHcaMu BUOpAaTOpa TOPU30HTAIbHbBIE LIEHTPOOESKHBIE CUJIbI B3aUM-
HO JINKBUJMPYIOTCSI, B TO BpeMs KaK BEpTUKAJIbHbIE CUJIBI CYMMHUPYIOTCS. AMILIU-
TyJla BUOpOKOJI€OaHM M Macca BUOPOCHCTEMBI, B KOTOPYIO BXOJSAT CBas, Haro-
JIOBHUKU U BHOPOTIOTPY>KaTENb, JOKHBI 00€CTICUUTh BUOPAIMIO MTPUMBIKAIOIIIAM
CJIOSIM TPYHTA, BKIIFOUEHHE UX B 3Ty CHCTEMY, B pe3YyJIbTaTe MPOUCXOIUT Pa3aBUK-
Ka 3epeH IpyHTa MO KOHTYPOM MOTPYKEHHOW YacTH CBau.

Crioco6 Hambosee mpueMiieM B MECUaHBIX IPyHTaX, BOJOHACHIILIEHHBIX
MEJIKUX W TBUIEBATHIX TPYHTaX, TJAE€ CKOPOCTh TMOTPYKEHUS MOXKET JOCTHTATh
3,5...7 M/MUH. DTUM METOJIOM TMOTPYKAIOT CIUIOIIHBIC U TOJIbIC KEIe300€TOHHbBIE
CBau, CBa-000JI0YKH, METAJUTMYECKUAN TITYHT.

[Ipy TIMHUCTBIX M TSHKENBIX CYTJIMHUCTBIX TPYHTaX TOJ OCTPHEM CBau
MO’KET BO3HHKHYTh TJIMHHUCTasl MOJAYIIKa, KOTOpas CHMYKAET HECYIIyI0 CIOCO0-
HOCTh cBau 110 40%. [loaTOMy Ha 3aKIIOYMTENILHONW CTaJAWM IMOTIPYKEHUS, HA TO-
cinennue 15...30 cM cBast MOTPy»X)aeTcsl B TPYHT YJAPHBIM CIIOCOOOM.

Bubparmonnsiii Mmeton Hanbosiee 3(H(PEKTUBEH MPU HECBS3HBIX BOJIOHA-

CBIIICHHBIX I'PYHTAaX. HpI/IMeHeHI/Ie MCTOJa AJIA IOIPpY>KCHUSA CBaMl B MaJIOBJIA)KHBIE
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IJIOTHBIE TPYHTBI BO3MOYKHO JIMIIb MIPU YCTPOMCTBE JIMJUPYIOMIUX CKBAXHH, T. €.
IIPU [IPEIBAPUTEIHHOM NPOOYPUBAHUH CKBAXKHH.

bonee yHuBepcanbHbIM SIBII€TCS BUOPOYAApHBIM CHOCOO MOTPYKEHHS
CBail ¢ moMoIIsl0 BUOpoMoJioToB. [lpu pabore BuUOpoMoOJiOTa Hapsay ¢ BUO-
PALMOHHBIM BO3JICHCTBHEM Ha CBAIO MEPUOJNYECKH OIYCKAETCS yIapHUK, OKa3bl-
Bas U TUHAMUYECKOE BO3/IEHCTBHE HA TOJIOBY CBaH.

Memoo 6ubdposoasiueanus OCHOBaH Ha KOMOMHAUUMU BHOPAIMOHHOIO
WM BUOPOYIAapHOTO BO3JEHCTBUS HAa CBAal0 M CTATHYECKOro MpHUrpysa. Bub-
pPOBIABIMBAIOIIAS YCTAHOBKA COCTOMT U3 JBYX paM. Ha 3anHell pame HaxoasTcs
AIIEKTPOTeHEPATOP, pabOTAIOIINI OT TPAKTOPHOIO JBUTATeNs U JByxOapabaHHas
nebenka, Ha MEpeHEl pame pa3MelIeHbl HallpaBIsiollas CTpejaa ¢ BUOpOHorpy-
xKaTeneM U OJOKH, 4epe3 KOTOpbIE MPOXOAUT K BUOPOMOTPYKATEIIO BAABINBAIO-
nui kaHat ot Jyebenku. B paboueMm Moi0KEHUM BUOPOIOTpykKaTeb, Pacrosio-
JKEHHBIA HAJl MECTOM MOTPYKEHHUS CBad, MOJHUMAET CBAI0 U YCTAHABIIMBAECT €€
BMECTE C 3aKPEIUICHHBIM HAroJIOBHHUKOM Ha MeCTO ee 3a0uBKH. [Ipu BKiItOUEeHUH
BUOponorpyxarteisi U JieOeIKH cBasl MOTPY>KAETCs 3a CUeT COOCTBEHHOW MAacChl,
MacChl BUOPOIIOTPY’KATEI U YaCTH MAacChl TPaKTopa, NepeiaBaeMoi BIaBIMBAIO-
MM KaHAaTOM 4epe3 BUOPOIorpy:kareiib Ha cBaro. OTHOBPEMEHHO Ha CBAIO JIEHUCT-
ByET BHOpaIus, co3/1aBaeMasi HUI3KOYaCTOTHBIM MOTpyXkKaTesieM ¢ MOIPECCOPEHHON
TJIATOU.

Meton BUOpOBAABIMBAaHHUS HE TpeOyeT yCTpOMCTBAa MyTeW s mepe-
JBUKKU pabouero arperara, MCKJIIO4aeT MOBpPEXACHUE U pa3pylieHue cail. Oco-
0eHHO 3()(PEKTUBEH MPU MOTPYKEHUU CBAN JUTMHOU 110 6 M.

[TorpyxeHue cBail BOJABIIMBAHUEM MPUMEHSIIOT JJIs1 KOPOTKUX CBAal CIUIOLI-
HOTO U TpyOuaroro ceueHus (3...5 m). CTaTudeckoe BAaBIUBAHUE OCYIIECTBISIETCS
B TaKOM MOCJEAOBATEIbHOCTU: CBAI0 YCTAHABIMBAIOT B BEPTUKAIBHOE MOJI0KEHUE
B HaNpPABJIIOUIEH cTpele arperara. Jlajee Ha TOJ0By CBau OIyCKarOT U 3aKperuis-
I0T OTOJIOBHHUK, MEPEAAONINI JaBjIeHue OT 0a30BOM MaIIMHbI (TpaKTOpa, IKCKaBa-
TOpa) 4epe3 CUCTEMY OJIOKOB M TMOJIMCIIACTOB HETOCPEICTBEHHO Ha CBal0, KOTOPas
Onarozaps 3TOMY JaBJICHUIO MOCTEIIEHHO Morpyxaetcst B TpyHT. [locie moctuxe-

HUSI CBaeu HpOGKTHOﬁ OTMCTKH IOI'PY’KCHUC IMMPCKPAIIal0OT, CHUMAIOT HAaroJIOBHHK,
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arperar nepee3kaceT Ha HOBYIO MO3ULHUI0. [[puMEHNMO cTaTuyecKoe BAABIMBAHKE
C UCIOJIB30BaHUEM OJJHOBPEMEHHO 3a/ICHICTBOBAHHBIX JIBYX MEXaHU3MOM.

Ilozpyscenue ceaii 3a6unHuU8aAHUEM OCHOBAHO HAa 3aBUHYMBAHUU CTallb-
HBIX U JKEJIe300€TOHHBIX CBail CO CTAJIbHBIM HAKOHEYHUKOM C IMOMOIIbI0 MOOUIIb-
HBIX YCTaHOBOK, CMOHTHPOBAaHHBIX Ha 0a3e aBTOMOOWJICH WM IPYTUX CaMOXO/I-
HBIX CpeJICTB. MeTo/] MPUMEHSIOT Yallle BCero MpH yCTPONUCTBE (PyH/IaMEHTOB 1101
MauThl JUHUHN 3JEKTPOINEepeaauu, PAAUOCBI3U U APYTUX COOPYKEHUM, II€ B I0CTa-
TOYHOUM Mepe MOTYT OBITh UCIIOJB30BAaHbI HECYII[asi CIIOCOOHOCTh BUHTOBBIX CBa U
UX COIPOTHUBIICHHE BBIJICPTUBAHUIO. Y CTAHOBKA ISl 3aBUHYMBAHUS COCTOUT W3
pabouero oprasa, IpyBOJIOB BPAILIEHHs U HAKJIOHA paboyero opraHa, TMJIpPOCUCTe-
MBI, ITyJIbTa YIPABICHUS, YETHIPEX THIPABIMUYECKUX BHIHOCHBIX OMOP U BCIIOMOTa-
TEJIBHOrO0 00OpyaoBaHus. Pabounii opran kabecTtaH - MEXaHWU3M, COCTOSIITUN U3
JIBYX TIap 3aXBaTOB M AJICKTPOABUTATENS. 3aXBaThl 00KMMAIOT CBAIO M MEpEAaroT
eil BpallleHHe OT AJIEKTpoJBUTraTes. B 3aBUCMMOCTH OT Ha3HaueHHs (TMepenaydu
Harpy3ku Ha OOJIBIIYIO IIOIaAb WK 3aryIyOJICHUs B IUIOTHBIE TPYHTHI) BUHTOBBIC
JIONACTU HAKOHEYHUKOB MOTYT UMETh B AUAMETpE 10 3 M, MUHUMAJIbHbBIN JTUAMETP
nonacter coctapigeT 30 cm; anrHa cBaid MoxeT npeBbimath 20 M. KoHcTpykius
pabouero opraHa mo3BOJISICT BBIMOJHATH CJICAYIOIIME ONEpalliu: BTSITUBATH BHUH-
TOBYIO CBal0 BHYTPb TPYyObI pabouero oprana (IpeaBapuTebHO Ha CBAIO0 HaJleBa-
I0T UHBEHTAPHYI0 METALTMYECKYI0 000JI0UKY), 00eCreunBaTh 3aJJaHHbIA YTOJ T0-
rpykeHus cBau B npenenax 0...450 oT BepTUKaIu, OrpyKaTh CBa0 B TPYHT ITyTEM
BpAILEHUS C OJJTHOBPEMEHHBIM HUCMOJIb30BAHUEM OCEBOI0 YCWIHS. DTO YCUIUE MPHU
HEO0OXOJIMMOCTH MOKHO HCIIOJIL30BaTh MPU BHIBEPTHIBAHUM CBau U3 TpyHTa. Bpa-
HIeHne paboyero opraHa OCyIecTBISIOT OT KOPOOKH 0TOOpa MOIITHOCTH Yepes3 COo-
OTBETCTBYIOIIUE PEAYKTOPHI.

PabGouue onepanuu npu NOTpy>KEHUU CBAW METOJIOM 3aBUHUYMBAHUSI aHAJIO-
TUYHBI OTIEPAIHSIM, BBITIOTHSAEMBIM TP TOTPYKEHUU CBail METOJaMU 3a0MBKH HIIN
BUOponorpyxeHus. TOJbKO BMECTO YCTAaHOBKH U CHSITHS HAroJIOBHHMKA MPU 3TOM
METOJI€ OICBAIOT ¥ CHUMAIOT METAJTMIECKYIO O00JIOUKY.

[Tocne 3aBuHYMBaAHUS BUHTOBOW CBau (muamerp TpyO mocturaer 1 m), ee

BHYTPCHHSAA IIOJOCTH 3allOJIHACTCA OETOHOM. CKOpOCTI) IOIPYyKECHHA BHHTOBBIX
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CBail 3aBUCUT OT AMAMETPA JIONACTU U XapaKTEPUCTUK TPYHTA U HAXOAUTCS B Ipe-
nenax 0,2...0,6 M/MHH.

JIocTOMHCTBA BUHTOBBIX CBail B MX BBICOKOU Hecylled CroCOOHOCTH, BO3-
MOYHOCTH IIJIABHOTO MOTPYKEHUS B TPYHT, BOCHPUITUU OTPULIATENBHBIX YCHIINMN.

Iozpysicenue ceait noOMbvl60M 2pYyHmMA TPUMEHSIOT B HECBS3HBIX M Ma-
JIOCBSI3HBIX TPYHTaX - MECYaHbIX U cynecyaHbix. LlenecooOpa3Ho MOAMBIB UCIIONb-
30BaTh JJIs CBail OOJBIIOrO MOMEPEYHOT0 CEUEHHS U OOJIBIION JIIUHBI, HO HEJOITY-
CTUMO ISl BUCAYHX cBail. Crioco0 3akiioyaeTcst B TOM, 4TO TOJ JEHCTBUEM BOJIBI,
BBITEKAIONIEH O]l HAIOPOM y OCTpHUS CBau M3 OJHOM WM HECKOJBKUX TPYO, 3a-
KPEIUJIEHHBIX HA CBae, IPYHT Pa3pbIXJIIETCS M YaCTUYHO BbIMbIBaeTcs. [Ipu atom
COIPOTHUBJICHUE TPYHTA Yy OCTPUS CBAW CHMIKAETCS, a MIOJHUMAIOIIASACS BIOJb CBaH
BOJa Pa3MbIBAECT NPWIETAIOIIMNA T'PYHT, YMEHbIIAs TEM CaMbIM TPEHHUE MO OOKO-
BBIM IOBEPXHOCTSIM CBau. B pe3ynbpTaTe cBas MOrpy» aeTcsi B PYHT MO JE€HCTBU-
€M COOCTBEHHOM Macchl M MacChl YCTaHOBJIEHHOTO Ha HEH MOJIOTa.

Pacnonoxenue TpyOOK sl MOJAMBIBA TpyHTa guaMmeTpoMm 38...62 MM Mo-
XKET ObITh OOKOBBIM, KOTJa JIBE UM YEThIPE TPYOKH ¢ HAKOHEUYHUKAMU HAXOJSATCS
no OokaM CBau, U LIEHTPAJIbHBIM, KOI/Ia OJHO- WJIM MHOTOCTPYWHBIN HAKOHEUHUK
pa3MelieH B IIEHTpE MycToTenou 3abuBaemoii cBau. [Ipu GOKOBOM MOAMBIBE, IO
CPaBHEHHIO C IEHTPaJIbHBIM MOAMBIBOM, CO3/1al0Tcs Oosiee OaronpusiTHbIE yCIio-
BUS JIJIsl YMEHBILIEHUS CHUJI TPEHUS 10 OOKOBOW MOBEpPXHOCTH cBail. [Ipu GoxoBom
pPacnoJioKEHUH MOJAMBIBHbIE TPYOKH KpPEMsT TaKUM 00pa3oM, YTOObl HAKOHEYHUKU
Haxoawnch y cBail Ha 30...40 cm BbIIIE OCTpUS.

JIJist moaMbIBa TPyHTA BOJlY B TPYOKHU MOAAIOT MO AaBieHueM He meHee 0,5
MIla. IIpu noambIBE NOBEPXHOCTH CBaM, YTO MOXKET B MOCIIEAYIOIIEM IPUBECTU K
CHI)KEHUIO HECYyIIed CroCOOHOCTH CBaW. YUHWTHIBas, YTO CBasl JOJDKHA OyAET B
JanbHENIIeM BOCIIPUHUMATD HArpy3Ky, NOrpy>K€HHUE ¢ TOJMBIBOM OCYIIECTBIISIFOT
TOJIBKO JIO 33JJaHHOTO YPOBHsI, @ 3aT€M C IIOMOIIIbIO CBae0OIHOI yCTaHOBKH €€ 3a-
OuBaroT 10 NpoeKkTHOM riayounsl (Ha 0,5...2,0 m). [Ipu 3TOM cocobe norpyxeHus
MIPOU3BOJIUTEIIBHOCTh Bo3pacTaeT Ha -30...40% 1o cpaBHEHHIO ¢ YHUCTOH HaOHWB-
KOH, 3KOHOMUTCS roproyee. [locie mpekpamienusi mojauu BoJbl U CTaOWUIN3aIUH

YPOBHA I'PYHTOBBIX BOI, I'PYHT YIUIOTHACTCA U IINIOTHO 00’KHMMaeT CBaro.
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[IpumeHeHne MeTola MOJIMbIBA HE JIOIMYCKAETCS, €CIIM MMEETCS Yyrpo3a
POCAAKU OMM3NEKAIIUX COOPYKEHUH, a TaKXKe B I[EJIOM Ha MPOCAJAOUYHBIX TPYH-
Tax.

Iozpyscenue ceail ¢ ucnonb308anuem INEKMPOOCMOCca TPUMEHSIOT B BO-
JIOHACBIIIEHHBIX MJIOTHBIX TJIMHUCTBIX TPYHTaX, B MOPEHHBIX CYTJIMHKAX U TIIMHAX.
JIns mpakTUYEeCKOW peanu3aliyu METOIA y>KE MOTPYKEHHYIO B TPYHT CBAlO MPHUCO-
CAUHSIOT K MOJIOKUTEIBHOMY TMOJIOCY (aHOMY) SJIEKTPUUECKONU CETHU MOCTOSIHHOTO
TOKa, a COCEJIHIOI0 C HEH, MOATOTOBJICHHYIO JJI NOTPYKEHUSI B TPYHT - K OTpHIIa-
TeabHOMY mojtocy (karoxay). [Ipu BKIIOYEHUU TOKa BOKPYT CBau C IMOJIOKHUTEb-
HBIM TOJIFOCOM PE3KO CHUXKAETCS BJIAKHOCTh IPYHTA, & Y COCEIHEN C OTPULIATEIb-
HBIM TIOJIFOCOM OHa HA00OPOT pe3ko yBenuunBaercs. B Oosee BiaxkHOM cpene cBas
ObICTpee MOrpyKaeTcsi B TPYHT, YTO MO3BOJISIET MPUMEHATh cBacOOMHOE 000pyI0-
BaHHE MEHBIIIEN MOITHOCTH.

[Tocne okoHuaHusi 3a0UBKM W OTCOCTUHEHUS CBail OT MCTOYHHKA TOKA B
IpyHTE OBICTPO BOCCTAaHABIMBAETCS OblIasg CTaOWIM3alMs TPYHTAa M €ro BIIAXK-
HOCTHOTO COCTOSIHUS. biaromaps 3Tomy, TOJNBKO 32 CYET YMEHBIIEHUSI BIAXKHOCTU
BOKpPYT 3a0MTOM CBau €€ Hecyllasi CHOCOOHOCTh 3HAUUTEILHO BO3PACTAET.

Ecnu xene300eToHHbIE CBaW MPU METOAE OCMOCA JOMOJHUTEIBHO OCHA-
CTUTh METAIUTMYECKUMU TOJI0ocaMH, KoTopbie OynyT 3aHumath 20...25% O60KoBOii
MOBEPXHOCTH CBail, U Takxke, yKe 3a0MTYyI0 CBaIO MOJCOCIWHUTH K aHOIy, a MO-
IPYKaeMyI0 C METATMYECKUMHU MOJIOCAMU K KAaTOy, TO TOJIbKO 3TO MO3BOJUT Ha
20...30% cokpaTuTh TPYya03aTpaThl U MPOAOKUTEILHOCTh OTPYKEHUS 110 CpPaB-
HEHUIO C YUCTBIM METOA0M dJeKkTpoocMoca. [lo cpaBHeHUIO ¢ 3a0UBKOM CBaid, uc-
MOJIb30BaHUE JIOTIOJHUTENIBHO OCOOCHHOCTEH 3JIEKTPOOCMOca IO3BOJSET Ha
25...40% ycKOpUTH MPOIIECC MOTPY>KEHUSI CBAMl B TPYHT.

Ilocneoosamenvrocmoy nozpysceHus ceail.

[Topsnok norpykeHus CBail 3aBUCUT OT UX PACIIOJIOKEHHS B CBATHOM I10JIE
U TIapaMETPOB CBACTIOTPYKAIOLIET0 000PYI0BaAHUS.

[TocnenoBatenbHOCTH 3a0MBKH CBail OMPEACNISICTCS] TEXKAPTOM HIIA TTPOCK-
TOM TIPOU3BOJICTBA PabOT, OHA 3aBUCUT OT Pa3MEpPOB CBAWHOTO TOJII U CBOMCTB

IPYHTOB.
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[IpuMeHMMBI TPU CXEMBI — ps006asl, KOTla MOCIe10BaTEIbHO 3a0UBalOTCA
BCE CBAaW B OJITHOM PALy; CnupaivbHas, IpU 3a0UBKe CBall OT LIEHTPA K CBAsIM BHEIII-
HUX DPSIIOB U CEKYUOHHAs, KOTAa BCE TOJIE JENSAT Ha OTAENIbHbIE CEKIUU IO IIH-
pUHE 3/1aHHUA, B KOTOPBIX 3a0MBKa OCYIIECTBIISIETCS O PsAAOBOM cxeme. Criupalb-
Has CXE€Ma MpPEelyCMaTPHUBAET MOTPYKEHHE CBAall KOHUEHTPUUYECKUMHU KPYraMu OT
LEHTpa K KpasiM CBalHOT'O MOJIsl, YTO MO3BOJISAET NOJYYUTh MUHUMAIIBHYIO MIPOTS-
YKEHHOCTb IIYTH CBACTIOTPYKAIOIIEH YCTAHOBKHU.

[Ipu nmorpykeHnu cBail OCHOBHBIMH (paKTOpaMH, ONPEAEISIIONIMMU BIOOD
METOJIa U CBACMOTPYXKAIOUIEr0 000pYJOBaHMsl, SABISAIOTCA (PU3UKO-MEXaHUUECKUE
CBOICTBa IpyHTa, 00BbEM CBalHBIX pPabOT, BHJ CBai, INIyOMHA WX MOTPYKEHHUS,
IPOU3BOAUTENBHOCTh MIPUMEHSIEMBIX CBAacOOMHBIX YCTAHOBOK U CBAaHBIX MOTPY-
KaTeneu.

OObeMBbI MPEACTOAIUX PadOT M3MEPSIOT YKUCIOM CBail, KOTOpbIE HEOO-
XOAUMO 3a0UTh, WIK CYMMAapHOM IJIMHON MOTpy»aeMou B IpyHT 4acTu cBaid. OT
TUX 00BEMOB, CIEUU(PHUKN TPYHTOBBIX YCIOBHUI U 3alaHHBIX CPOKOB pabOT 3aBH-
CUT BbIOOp 00OpYyIOBaHMs Ui MOTPYKEHUS CBail M KOJIMYECTBO CBAEMOrpyXkaro-

IIMUX YCTAHOBOK

4.3 TEXHOJIOTUSI YCTPOMCTBA HABUBHBIX CBAM

Buowl nabuenvix ceait u mexnoao2us ux ycmpoiucmaea

HaOuBHble cBau yCTpamBarOT Ha MECTE€ UX OYIYIIEro MOJOXKEHUS MyTeM
3aMOJHEHUSI CKBAXUHBI (TOJ0CTH) OETOHHOM CMECBhI0 WM MecKoM. B HacTtosiee
BpeMsl IPUMEHSIIOT OOJIBIIIOE KOJTUYECTBO BAPUAHTOB PEIICHHS TaKuX cBail. 1x oc-
HOBHBIE [TPEUMYIIECTBA:

®  BO3MOXXHOCTb M3TOTOBJICHHS JIFOOOH JJIMHBI;

®  OTCYTCTBUE 3HAYUTEIIbHBIX JUHAMUYECKUX BO3AECHCTBUU IIPU yCTPOU-
CTBE CBai;

®  IIPUMEHHUMOCTh B CTECHEHHBIX YCIOBUSX;

®  NPUMEHHUMOCTb IIPU YCUJIEHUU CYIIECTBYIOMUX (QYHIAMEHTOB.
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HaOuBHble CBau M3rOTOBIISIIOT OETOHHBIMM, XEJIE€300€TOHHBIMU U TPYyH-
TOBBIMH, NPUYEM HMEETCS BO3MOKHOCTH YCTPOMCTBA CBAll € YIIMPEHHOW MSATOM.
Crnioco0 ycrpoiicTBa cBail MPOCT - B NMPEABAPUTEIBHO MPOOYpPEHHBIE CKBAKUHBI
II0JIA€TCs JIJIs 3alI0JIHEHUSI OETOHHAsI CMECh WJIM TPYHThI, B OCHOBHOM II€CUaHbIE.

[IpuMeHsIOT cienyronre pa3sHOBUIHOCTA HAOMBHBIX cBail - cBau Ctpayca,
OypoHaOuBHbBIC, IMHEBMOHAOUBHBIC, BUOPOTpPaMOOBAHHBIE, YAaCTOTpaMOOBAHHEIE,
BUOpPOHAOWBHBIE, IIECUaHbIE U TPYHTOOETOHHbIE. J{nmuHa cBail nocturaet 20...30 M
npu auamerpe S50... 150 cm. CBau, U3roTOBIsIEMbIE C TPUMEHEHUEM YCTAHOBOK
dbupm Kato, benoto, JIu6xep moryt umers nuametp j10 3,5 M, iryouny a0 60 m,
HecyIyto crnocoOHocTh 10 500 T.

byponabuenvie ceau. XapakTepHol 0COOEHHOCTBIO yCTpOWCTBa OypoHa-
OMBHBIX CBail SIBJISICTCSl IPEABAPUTEILHOE OYpEHHUE CKBAXKUH 110 3aJJaHHOU riyOu-
HBI.

CaMuMu nepBbIMHU B HallleH CTpaHe, HA OCHOBE KOTOPBIX MPUMEHSIOTCS BCE
CYILIECTBYIOIINE PA3HOBUAHOCTH OypOHAOMBHBIX CBail, sBIst0TCS céau Cmpayca,
KOTOpbI€ ObLTN NpeioxkeHbl B 1899 1. M3roToBnenue cBail BKIIIOYAET CIEIYIOIINE
OTEpPALINHN:

e  NpoOypUBAaHHUE CKBAXUHBI,

e  OIYCKAaHME B CKBAKUHY 00CaHOU TPYOHI;

e W3BJEYEHHUE U3 CKBAXUHBI OCHINABIIETOCS I'PYHTA;

e  3aIOJIHEHHE CKBAXKMHBI OETOHOM OTIEIbHBIMU MOPLHSIMU;

e  TpaMOOBaHHE OETOHA STUMU MOPIUIMHU;

e  TOCTENEHHOE U3BJIEUEHNE 00CATHON TPYOBI.

B npoOypennyto 10 mpoekTHON OTMETKH (5... 12 M) CKBaXXHHY OCTOPOXKHO
omyckaroT Tpyoy nuamerpom 25..40 cMm U ganee 3arpyxaroT OETOHHON CMECHIO.
[Tocne 3anoyiHeHUs] CKBa)KUHBI Ha TIIyOMHY OKOJI0 1 M OETOHHYIO CMECh TPaMOYIOT
¥ MEJUICHHO MOJHUMAIOT BBEPX 00CaaHYI0 TpyOy 10 TeX MOp, MOKa BBICOTA CMECH
B TpyOe He ymenbmutTca a0 0,3...0,4 m. CHoBa 3arpyxaercsi O€TOHHas CMeCh U
IPOLIECC MOBTOPSIETCS. YUUTHIBAsI, UYTO JUAMETP CKBaXXHMHBI OOJIbIIE JUaMeTpa 00-
caJHOM TPyObl M TMOBEPXHOCTh NMPOOYPEHHOTO TPYHTa OKA3bIBAETCS HEPOBHOM,

HIEPOXOBATOM, MPU HAMOJHEHUH OETOHHOUW cMechio 00calHOM TPYyObI, €€ MobeMe



Y YIUIOTHEHUH CMEeCH, O€TOH 3aloJIHUT BECh CBOOOIHBINA 00BbEM, BKIIIOYAS U 3a30D
[= Mexmy cTeHkamu CKBaXMHBI M 00cagHON TpyOoii. UacTh G€TOHA M LIEMEHTHOTO
MOJIOKA MIPOHUKHET B TPYHT, OBBICUB €0 MPOYHOCTb.

Henocrarku croco0a - HEBO3MOXKHOCTh KOHTPOJUPOBATh IUIOTHOCTh, U
MOHOJIMTHOCTh OE€TOHA MO BCEil BBICOTE CBaW, BOBMOYKHOCTh pPa3MbIBa HECXBATHB-
ieiicsi 0ETOHHOM CMEeCH TPYHTOBBIMHU BOJaMH.

ApmupoBaHHue CBail MPOU3BOIAT TOJBKO B BEPXHEH YacTu, I/ie Ha TIyOuHy
1,5..2,0 M B CBEXEYJOXEHHBIN OCTOH YCTAaHABJIMBAIOT METAUNIMUYECKUE CTEPIKHU
JUTSL KX TIOCJIETYIOIIEH CBSI3U C POCTBEPKOM.

Cnocoowvl ycmpoiicmea 6ypoHadugHvIX ceail

B 3aBHCHMOCTH OT IpYHTOBBIX yCIIOBUN OypOHAOMBHBIE CBaW YCTpPamBaroT
OJIHUM H3 CIEAYIOUIUX CIOCOOOB - CyXHUM CIIOCOOOM (0€3 KperyieHus CTEHOK
CKB&)XMH), C IPUMEHEHHEM TJIMHUCTOTO PacTBOpa (7151 MPeAOTBpalleHus oOpyIe-
HUS CTEHOK CKBa)XKMHBI) U C KPETUICHUEM CKBa)KUHBI 00CaHOM TpyOOH.

Cyxoii cnoco6 NpUMEHUM B YCTOWYUBBIX IPYHTaX (Mpoca-I0YHbIE U TIIU-
HUCTBIE TBEPAON MOITYTBEPJON U TYromjIacCTUYHON KOHCHUCTEHIIMH), KOTOPbIE MO-
T'YT JepXaTh CTEHKU CKBaXWUHBI (puc. 5.1). CkBakmHa HEOOXOIMMOTO JMAMETpa
pa30ypHBaeTCsi METOJOM BpAILATEILHOr0 OypeHHsl B TPYHTE Ha 3aJaHHYIO I1yOu-
Hy. [locne npueMku CKBaXMHBI B yCTAHOBJIICHHOM MOPSIKE P HEOOXOJUMOCTH B
HEll MOHTUPYIOT apMaTypHBIA KapKac M OETOHUPYIOT METOJOM BEPTHUKAJILHO Iie-
peMetaronieics Tpyosl.

Hcnionb3yembie B CTPOUTENHCTBE OETOHOIUTHBIE TPYOBI, KaK MPaBHUIIO, CO-
CTOSIT U3 OTAEIbHBIX CEKIMM M UMEIOT CTBIKH, MO3BOJISIONINE OBICTPO M HAJEHKHO
coenmuHUTh TpyObl. Ceknuu OEeTOHONUTHBIX TPyO miuHOW 2, 4.6 M B CTBHIKax
CKPEIUIAIOT 00JITaMU WM 3aMKOBBIMU COCIMHEHUSIMH, Y TIEPBOM CEKIIUU KPEMUTCS
NpUEMHBIM OyHKep, uepe3 KOTOphI OeTOHHAas cMech nojaeTcs B TpyOy. B ckBa-
KUHY OIyCKaeTcs OCTOHONHWTHAs TpyOa 10 caMOro HU3a, B MPHUEMHYIO BOPOHKY
nojaaercst OETOHHAs CMECh U3 aBTOOETOHOCMECHUTENISI MM C MOMOIIBIO CIIEeHalb-
HOTO 3arpy304HOT0 OyHKepa, Ha ATOM K€ BOPOHKE 3aKPEIUICHBI BUOPATOPHI, KOTO-
pble YIUIOTHSIIOT YKJIaJpIBaeMyto OeTOHHYIO cMech. [1o mepe ykmnanku cmecu 0eto-

HOJINTHAas TPY68. W3BJICKAE€TCSl W3 CKBaXWHBI. [lo okoHUaHuM 6€TOHI/Ip0BaHI/I}I
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CKB&)XMHBI TOJOBY CBau (POPMYIOT B CIEILMAIBHOM MHBEHTAPHOM KOHIYKTOpE, B
3UMHEE BpeMsl TOTOJHUTEIBHO HaJexHO 3amuiatoT. CyxuMm crmocoOoM o pac-
CMOTPEHHON TEXHOJIOTUU M3TOTOBISIOT OypoHaOMBHBIE cBau auametpoMm ot 400
1o 1200 mm, nymmHa cBait nocturaet 30 m.

llpumenenue enunucmozo pacmeopa. Y CTpOMCTBO OypOHAOMBHBIX CBail B
c1a0bIX BOJIOHACKIIIEHHBIX TPYHTaX TpeOyeT MOBBIIIEHHBIX TPY03aTpaT, 4YTo 00y-
CJIOBJIEHO HEOOXOAMMOCTBIO KPEIJICHUS CTEHOK CKBaYKUHBI JJIsl IPEIOXPAaHEHUS UX
OT OOpyIICHHUS.

B Takux HeyCTOMUYMBBIX TPYHTax AJisi MPEAOTBpALIECHUS OOpYIIEHUS CTe-
HOK CKBa)XMH TPUMEHSIIOT HACBIIMICHHBI TJIMHUCTBIA PACTBOP OEHMOHUMOBHIX
2nun TIOTHOCTEIO 1,15... 1,3 1/cM3, KOTOpBI OKa3BIBAET THAPOCTATHIECKOE JaBIIe-
HUE HAa CTEHKH, XOPOIIO BPEMEHHO CKPEIUISIET OT/ACNIbHbIE TPYHThI, 0COOEHHO 00-
BOJITHCHHBIC U HEYCTOWUYHUBBIC, TIPU 3TOM XOPOIIIO YJIECPKUBACT CTEHKU CKBXXUH OT
oOpyIIeHuUs.

DTOMY K€ cocOoOCTBYeT 00pa30BaHHME HA CTEHKAX CKBaKUHBI TJIMHUCTOU
KOPKH BCJIEACTBUE MPOHUKHOBEHHUS pAaCTBOPA B TPYHT.

CxBaXuHbI OypsT BpalaTeabHbIM CIOCOOOM. [ TMHUCTBINA PacCTBOpP TOTOBST
Ha MECTE€ BBINOJHEHUS padOT U 1Mo Mepe OypeHus MoAarT B CKBAKUHY IO MYyCTO-
Tejoi OypoBOW MmITaHTe TMOA JaaBieHueM. [lo mepe OypeHHs HAXOMSIIMICS TOJ
TUJPOCTATUYECKUM JIaBJICHUEM PacTBOP OT MecTa 3a0ypuBaHMs, BCTpeUasi COMpo-
TUBJICHUE TPYHTA, HAYMHAET MOJHUMATHCS BBEPX BJIOJIb CTEHOK CKBa)XKUHBI, BHIHO-
Csl paspylleHHble OypaMu TPYHTBHI, U BBIXOJIS Ha TOBEPXHOCTH, MOIMAIAET B OT-
CTOMHUK-3yMII(), OTKy/a CHOBa HACOCOM MOJAETCS B CKBAXHUHY IS JdabHEHIIeH
UUAPKYJISILIHAHN.

['muHUCTBIN pacTBOp, HAXOIAIIMKCS B CKBaXXUHE O] TABJIICHUEM, LIEMEH-
TUPYET TPYHT CTEHOK, TEM CaMbIM MPEMATCTBYSI MPOHUKHOBEHUIO BOJIBI, YTO I103-
BOJISIET UCKIIIOYHTH MpUMEHeHne o0camubix Tpyd. [locie 3aBepieHns mpoxoaku
CKBa)KHMHBI B HEe MIPU HEOOXOJIMMOCTH YCTaHABIMBACTCS apMaTypHBIA Kapkac, Oe-
TOHHAsl CMECh M3 BUOPOOYHKEpa 1Mo OETOHOJMTHON TpyOe MomnajacT Ha JHO CKBa-
YKUHBI, TIOJTHUMAsICh BBEPX, OCTOHHAs] CMECh BBITECHSET MIMHHUCTHIA pacTBop. [lo

MCPEC 3alIOJTHCHHUA CKBAKHWHBI OCTOHHOI CMEChIO IMPOU3BOIAT IIOABEM 6CTOHOBO,II3..
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Kpennenue  ckeadtcun  00caonvimu  mpyoamu. Y CTpOUCTBO  CBaid
ATUM METOJIOM BO3MOKHO B JIIOOBIX THAPOTCOJOTUYECKHUX YCIOBHSIX; 0OCATHBIC,
TpYObI MOTYT OBITH OCTaBJICHBI B CKBOXKMHE WJIM U3BJICYEHBI U3 HEE B MPOIIECCE U3-
rotoBieHust cBau. O0cagHble TPYObl COSAUHSIOT MEXYy COOOU MPH MOMOIIU 3aM-
KOB CIIEIMAIBHOW KOHCTPYKLMH (€CIM 3TO MHBEHTapHbIC TPYObI) WJIM HA CBapKe.
[IpoOypuBalOT CKBaXXMHBI BpallaTeIbHbIM WM YIapHBIM criocoOoM. [lorpyxenue
oOcamHBIX TpyO B TPYHT B MpoIlecce OypeHUs CKBAXKHHBI OCYIIECTBIISIIOT THAPO-
JIOMKpaTamH.

[Tocne 3auncTky 320051 M YCTAaHOBKM apMaTypHOTO KapKaca CKBaXUHY Oe-
TOHUPYIOT METOJIOM BEpPTUKaIbHO mepemeniaecMor TpyObl. [lo mepe 3amonmHeHus
CKBO)KHHBI OCTOHHOM CMEChI0O MOTYT IMPOU3BOAUTH M3BJIICUCHHUE M WHBEHTAPHOU
oOcanHoi TpyOsl. CriennaibHasi CUCTEMa JOMKPATOB, CMOHTUPOBAHHBIX Ha yCTa-
HOBKE, cOOOLIaeT TpyOe BO3BPATHO-NOCTYNATENbHOE JBUKEHHUE, 32 CUET Yero Oe-
TOHHAsI CMECh JOTIOJIHUTENIBHO YIIJIOTHSETCA.

ITo 3aBepiieHnr OETOHMPOBAHUSI CKBAKUHBI OCYIIECTBISIOT (HOpMHUPO-
BAHME TOJIOBBI CBAH.

Haxonar npuMmeHeHre yCTaHOBKU IO M3TOTOBJICHNIO HAOMBHBIX CBail C UC-
MOJIb30BaHUEM OOCAJHBIX TpPyO C U3BJICUEHUEM TpyHTa U3 TPyObl BUOPO-
rpeiidepom.

B nacTosimee BpeMsi MPOXOJIUT YCIEIIHOE UCIBITAHUE CIEIUaIbHBIN TO0-
JUMEPHBIN KOHIIEHTPAT Ha OCHOBE MOJMaKpHIaMHuia, KOTOPBIA B Mpoliecce rupa-
Taluu 00pa3yeT KOJUIOMAHBIA OypOBOW PacTBOp, CO3MAIOIIMKA 3alTUTHYIO TICHKY
Ha CTEHKAaX CKBa)XKUHBI, YTO B COUECTAHUU C U30OBITOUHBIM THIPOCTA TUYECKUM JIaB-
JIEHWEM MPEA0TBPAIIAET UX OChINIaHHE. bypeHue B CI0KHBIX T€0JIOTHYECKHUX YCII0-
BUsX O€3 NMpUMEHEHHUs OOCaJHBIX TPyO MOKazajao IEJIOCTHOCTh OYypOHAOMBHOM
CBaM MO BCeH TIIyOMHE IMOCJe 3aKauyMBaHUs B Hee OCTOHA UM OTCYTCTBHE KaKHX-
au00 HAIUIBIBOB WUIM BIIAJIMH OCTOHA HAa OOKOBOM MOBEpXHOCTH cBau. Mcmoib3o-
BaHHUE KOJJIOMJHOTO PAacTBOpPA MO3BOJIAECT CYIIECTBEHHO YBEJIMYHUTH MPOU3BOJIU-
TEJILHOCTh OYPOBBIX PabOT, CHU3UTHh UX CEOECTOMMOCTH M TPYIOEMKOCTh, PE3KO

COKPATHUTh MOTPEOHOCTh B 00CAIHBIX TPyOax 03 CHUKEHUS KauecTBa padorT.
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Bypounvexkuyuonnuwie ceau no mexnonocuu CFA

Texnonorus CFA npumeHsieTcss 71l U3TOTOBJICHHS CBAail C MOMOILBIO He-
MPEPBIBHOTO MPOXOAHOro ImHeka. CoKpameHHO Takue cBaum Ha3biBaloT CFA-
cBasimu win SOB-cBasgmu. CKBa)KMHBI MOJI CBAW CO3/IAIOTCA C MOMOILIBIO CIELHU-
JIBHOTO 000PYIOBAHHS.

Korpaa ycnoBust myist ycunenust pyHaaMeHTa OypoOMHbEKIIMOHHBIMUA CBasiMU
CTECHEHHBIE, TO NPUMEHSIOT MAJIOradapuTHbIE OypOBBIE YCTAHOBKM M KOPOTKHE
IPOXOJHbIE MTHEKU. Eciau ecTh mpon3BOACTBEHHAs HEOOXOIUMOCTh, TO KOPOTKHUE
ITHEKHW MO>KHO MPeo0pa30oBaTh B HEMPEPHIBHBIM.

ManorabapuTHble YCTAHOBKM HCIHOJIB3YIOTCS TaM, TIJ€ HEAOMYyCTUMBI
CUJIbHbIE BHOpalLlMU, TaK KaKk UX BUOpPAllMOHHOE BO3/CICTBHE HAa TPYHT HE3HAUU-
TeabHO. YUTO AenaeT ux NpUMEHEHHE BO3MOKHBIM BOJIU3U JPYTUX CTPOCHHM.

Texnono2us uzeomosneHus ceai ¢ NPUMeHeHUueM HenpepbleHO20 NPOXOOHO-
20 WHeKa Imo.

e  ycTaHOBKa OypOBOIO CTaHKa Ha TOYKY IPEANOJIaraéMoro ycTpoucTBa
CBay;

e  TOTPYXXEHUE IIHEKA J0 MPOEKTHOU OTMETKH;

e  TOCTENEHHOE U3BJICUYCHHE IIHEKA U3 CKBAXUHBI C OJTHOBPEMEHHBIM €€
3alI0JITHCHUEM OETOHHOM CMEChIO, MOJaBacMOM dYepe3 MOJIBIA IHEK OSTOHOHACO-
coMm;

e  MOTPYXEHUE B CKBAXKHHY, 3alIOJIHEHHYIO OETOHHOM CMEChIO, apma-
TYpPHOTO KapKaca ¢ OMOUIbI0 BUOPONIOTpYKaTeJIs;

e  (opMupoBaHHE Or0JIOBKA CBaM.

Byponaouenwie ceau c ywupennoit namoiu. [{lnamerp takux csai 0,6...2,0
M, niuHa 14...50 m. CymiecTByIOT TpU crioco0a ycTpoicTBa yimupeHuit cpai. [lep-
BbII CIIOCOO — pacnupaHue TpyHTa YCUJIEHHBIM TpaMOOBaHWEM OETOHHOW cMecu
B HIDKHEH 4acTHU CKBaXXKMHBI, KOTJ1a HEBO3MOXHO OLEHUTH KauyecTBO padboT, hopmy
(kakoil cTaja msATa yIIUPEHUs), HACKOJBbKO OCTOH MepeMeliacss ¢ TPYHTOM M Ka-
KOBa €ro HecylIasi ClioCOOHOCTb.

[Ipu BTOpOM croco0e CKBaXHMHY MPOOYPUBAIOT CTAaHKOM, MMEIOIUM Ha

OypOBOIi KOJIOHKE CHEIMalIbHOE YCTPOUCTBO B BUJIE PACKPBIBAIOLIETOCA HOXKA, IS



oOpa3oBaHus YIIMPEHUsI CKBAXKUHBI nuaMmeTpoM 10 3 M. Hox packpbiBaercs Tuji-

U papnuuecknM MexaHH3MOM, YIIpaBiIsieMBIM C IOBEPXHOCTH 3eMitH. I1py BpamieHnn
HITAaHTU HOXKU CPE3al0T TPYHT, KOTOPBIN MOMagaeT B 0aJblo, paCloNOKEHHYIO HaJl
pacupuresieM. 3a HECKOJIBKO OIepaldii cpe3aHusi HOXKaMu IPYHTa U U3BJICUEHUS
€ro Ha MOBEPXHOCTh B IPYHTE 00pa3zyeTcs yIIMpPEHHas MOJOCTh. B cKkBaxuHy mo-
JAIOT TJIMHUCTBIN PacTBOP U3 OCHTOHUTOBBIX TUIMH, KOTOPBIA HEMPEPBIBHO IUPKY-
JUPYeT U 00ecreunBaeT yCTOWYMBOCTh CTEHOK CKBaKUHBIL. [Ipu ycTpoiicTBe yim-
peHuil pa30ypuBaHUE MOJOCTU OCYIIECTBISIOT OJHOBPEMEHHO C MOJA4Yeil B CKBa-
YKUHY CBEKEro TNIMHUCTOIO pacTBOpa JI0 MOJTHOM 3aMEHbI pacTBOpPA, 3arpsi3HEHHO-
IO TPYHTOM.

[Tocne 3aBepiieHust OypeHUs: CKBaXXKMHBI HA MPOEKTHYIO TIyOuHY OYpOBYIO
KOJIOHKY C YIIMPUTEIEM H3BJIEKAIOT, B CKBaXMHY YCTAaHABIIMBAIOT apMaTypHbII
KapKac.

beronnpoBanue BenyT METOIOM BEPTUKAIBHO IMEpeMellaroueiicss Tpyosl,
KOTJja OJHOBPEMEHHO B TPYOY MOJIat0T OETOHHYIO CMECh U MOJHUMAIOT €€. beToH-
Hasi CMECh, CONPUKACASCh C BSI3KUM TJIMHUCTBIM PACTBOPOM, HE CHMXKAET CBOEHU
IIPOYHOCTH, HEMEHTHOE BSDKYLIEE U3 CMECH HE BBIMBIBAECTCS. bETOHHAsI CMECH BbI-
KUMaeT TJIMHUCTBIA pacTBOpP BBEPX MO TpyOe M 4yepe3 3a30p MEXIy TpyOoil u
cKkBaXKMHOU. HumxHUM KOHEI] OETOHOMUTHONU TPYOBI MOJDKEH OBITh MOCTOSIHHO 3a-
r1y0JieH B OETOHHYIO CMECh Ha TIyOMHY Mopsijka 2 M; OETOHUPOBaHUE OCYIIIECTB-
JISIFOT HEMPEPBIBHO, YTOOBI HE BO3HMKAIU MPOCIOWKHU TJIMHUCTOrO pacTBopa B Oe-
TOHE.

B3pwienoti cnocob yctpoiictBa yummpeHuid. B mpoOypeHHYI0 CKBaXUHY
yCTaHaBIMBAIOT 00caaHyto TpyOy. Ha AHO CKBa)kKMHBI OIyCKalOT 3aps] B3pbIBYa-
TOTO BEIIECTBA PACUETHON MAacChl U BBIBOJSAT MPOBOJIa OT JIETOHATOPA K B3PHIBHOM
MalIMHKE, HAXOAIEeNHcs Ha TOBEpXHOCTH. CKBaXXUHY 3alOJHSAIOT OETOHHOW CMe-
ceio Ha 1,5...2,0 M, mogauMmaroT Ha 0,5 M 00cagHyr0 TpyOy ¥ TMPOU3BOAST B3PHIB.
DHeprus B3pbIBa YIUIOTHSAET TPYHT U CO3JAET C(PepuyecKyro MOJIOCTh, KOTOpast 3a-
MOJTHSETCSI OETOHHOW CMeChl0 M3 oOcamHoi TpyOsl. [locnme 3Toro mopuusmu u

HEOOXOIMMBIM YINTIOTHEHUEM 3aIOJIHSIOT 00CaaHYI0 TPYyOy OETOHHOW CMECKIO J0-

BEPXY.
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byponabusnas ceas ¢ 6awmaxom. OCOOEHHOCTh METO/A B TOM, YTO B IMPO-
OypeHHYIO CKBaXXHHY OITyCKalOT 00caaHyI0 TpyOy, HMEIOIIYI0 Ha KOHIIE CBOOOTHO
ONEepThI YYTyHHBIA OalIMak, OCTaBIIsIEMbI B TPYHTE MOCIE MOTPYyX eHUs: o0cai-
HOH TpyOBl Ha TpeOyemyto TryOuHy. [loprmoHHo 3arpy»kas OETOHHYIO CMECh, pe-
TYJSIPHO €€ YIIOTHSS U TTOCTENICHHO M3BJIeKasi TPyOy M3 CKBAKUHBI, MTOTYYaIOT TO-
TOBYIO HAOMBHYIO OCTOHHYIO CBAlO.

Tpyb6obemonnvle ceau. IlpuHIMNIMATBHOE OTIMYME METOAA B TOM, 4YTO
obcangnass TpyOa nmuHOM 10 40..50 M uMeeT B HWKHEM 4YacTHU KECTKO
3aKperuieHHbId OammMak. [lociie mocTrkeHHsl THAa CKBaXXMHBI TpyOa ocraercs
TaM, HE U3BJIEKACTCS, a 3aMOJHACTCSI OETOHHON CMECHIO.

Iloosoonoe bemonuposarue TPUMEHSIOT JJI IPEAOXPAHEHUST OETOHHOM

CMECH OT pa3MbIBa MPHU BBICOKOM YPOBHE MAaJIOTIOJIBIKHBIX TPYHTOBBIX BOJ. be-
TOHHYIO CMECh MOJIal0T B 00CaIHyI0 TpyOy HE MO JIOTKY, a MO/ AaBJICHUEM I10 TPY-
OOIpOBOly, MOTPY>KEHHOMY JI0 CAaMOTO0 HH3a CKBaXXUHBI. biarojapsi aBlieHUIO
CMECh BBIJIAaBIIMBACTCS M3 TPYOBI, 3aMOJHACT CHU3Y MPOCTPAHCTBO CKBAKUHBI U
HAYMHAET MOIHUMAThCSI BBEPX, OTTECHSISI HABEPX U HAXOJSIIYIOCS B CKBaXKUHE BO-
ny. B mporiecce 3anonHeHns OETOHHONW CMEChIO CKBAXXUHBI HEOOXOAMMO CIIEIUTh,
yTOOBI OETOHONMUTHAS TpyOa MOJAHUMANIACh C OJJHOM CKOPOCTBIO C 0OCaJHOM TpYy-
OoM, HU3 TPYOBI MOCTOSHHO OBLI HIDKE BEpXa YJIOKEHHON OCTOHHOW cMecH Ha
30...40 cm. Ilocne moaHOrO 3amOJHEHUs] CKBAKUHBI BEpXHUH €101 OETOHHOW cMe-
cu tonmuHou 10...20 cM, HaXOAUBIIMICS B KOHTAKTE C BOJIOM, CPE3AIOT.

B 00BOMHEHHBIX TPYHTaxX MOXET OBITh HCIOJB30BAHO HAMOPHOE OETO-
HUPOBaHUE HAOWBHBIX CBail, KOTOPOE 3aKIIOUACTCS B HETPEPHIBHOM HAarHETAaHUU
OCTOHHOM CMECH Ha BCIO BBICOTY CKBAaXHHBI 110 BO3JCHCTBHEM THU/I-
pPOCTaTHYECKOTO JaBJICHHS, CO3/1aBaeMoro OeToHoHacocamu. Hamopaoe Oe-
TOHUPOBAHHWE WCKJIIOYAET CMENIMBAaHWE OCTOHHOW CMECH C BOJIOW, TJIMHHCTBHIM
pacTBOpOM WM HUTaKOM (Marepuanamu pazoypuBanus). CKOpOCTh HarHETaHUS
YCTaHABJIMBACTCS MCXOMAS U3 YCIOBHH HEMPEPBIBHOCTHU IpoIiecca OCTOHMPOBAHUS
CBal U OECHPEmnsTCTBEHHOTO W3BJICUCHUS O0CaaHOW TPyObl TOCIE 3amOJHEHUS
CKBa)XMHBI OETOHOM JI0 Havasia cXBaThiBaHUs. [[01BUKHOCTh HATHETAEMBIX OETOH-

HBIX cMecel JJOJDKHA ObITh B npeaenax 18...24cM.



N

IIneemompambosannvie ceéau. CBau TPUMEHSIOT MPU YCTpoicTBEe (GyH-
JTAMEHTOB B HACBHIIIICHHBIX BOJION TPyHTaX ¢ OoybmuM KodhdummerToM GuabTpa-
nuu. B aTOM citydae GETOHHYIO CMECh YKJIAJBIBAIOT B IMOJIOCTh 00CaTHOU TPyObI
IIpU TIOCTOSIHHOM TIOBBIIIEHHOM jaaBieHun Bozayxa (0,25...0,3 MIla), koTopbri
MOJIaeTCsl OT KOMITPECCOpa Yepe3 pecuBep, CAy>Kalluil s CriaakuBaHUs Kojeba-
HUM JaBlieHus. beToHHYI0 cMech MojaloT HEOONBIIMMH TOPUUSIMH Yepe3 CIelu-
aJbHOE YCTPOMCTBO - HUIIO30BYIO0 KaMepy, NEUCTBYIOIIYIO 1O MPUHIIMIY THEBMO-
HarHETaTeJbHBIX YCTAaHOBOK, MPUMEHSIEMBIX Il TPAHCHIOPTUPOBAHUS OETOHHOMU
cmecu. [llmo30Bas kamepa 3akphIBacTCsl crieluaibHbIMK KianaHamu. [logada Ge-
TOHHOM CMECH B KamMepy OCYIIECTBISCTCS MPHU 3aKPHITOM HIDKHEM KIIalaHe U OT-
KPBITOM BEPXHEM; MPH 3aMIOJIHEHUU KaMepbl CMEChIO BEPXHUW KJIAllaH 3aKpPbIBACT-
Csl, H)KHUM, HA000POT, OTKPHIBAETCS, CMECh BBKUMAETCS B CKBOXKUHY.

HaGuBHble cBau 1100010 THNA ClieyeT OeTOHMPOBaTh 0e3 nepepbiBoB. [1pu
pacIoyoKEHUU CBail 0JlHa OT APYroll MeHee 4eM Ha 1,5 M UX BBINOJHSIIOT Yepes3
OJIHY, 4YTOOBl HE TMOBPEAUTH TOJBKO UTO 3abeToHUpOBaHHBIE. [IpomylieHHBIC
CKB)KHHBI OCTOHUPYIOT MPHU BTOPOM MPOXOJKE OCTOHOJIMTHOW YCTAHOBKH, MOCIE
Habopa paHee 3a0E€TOHMPOBAHHBIMU CBASIMH JIOCTATOYHOW MPOYHOCTH M HECYIIEH
cnocoOHocTH. Takasi mociaenoBaTeNbHOCTh PadOT MPEAYyCMATPUBAET MpeaoXpaHe-
HUE KaK TOTOBBIX CKBAXKMH, TaK U CBEXKE3a0€TOHMPOBAHHBIX CBail OT MOBPEXK/IE-
HUSL.

ByponaOuBHbie cBau 00J1alalOT PSAOM HEAOCTATKOB, KOTOPBIE CHCPIKH-
BalOT uX Oosiee mupokoe npuMeHeHue. K Takum HejocTaTtkaM MOKHO OTHECTU He-
OOJIBIIYIO YAEIBHYIO HECYIIYI0 CIIOCOOHOCTH, BBICOKYIO TPYJOEMKOCTb OYpPOBBIX
paboT, HEOOXOIUMOCTh KPEIJICHUS CKBOKHH B HEYCTOMYHMBBIX TPYHTaX, CIIOXK-
HOCTh OCTOHUPOBAHUS CBall B BOJOHACKIIICHHBIX TPYHTAX U TPYJHOCTh KOHTPOJIS
Ka4yeCTBa BBITIOJTHEHHBIX pa0oT.

Y cTpolicTBO cBail B MPOIaBJIICHHBIX CKBAXKUHAX JOCTATOYHO d(PPEKTUBHO B
Cyxux rpyHrax. [Ipm ycrpoucTBe Takux CBall B TPYHTE CO3JAETCSA YIUIOTHECHHAas
30HA, TIOBBIIAETCS TPOYHOCTh TPYHTA W CHIDKAETCS €ro Je(opMaTUBHOCTS.
YerpoiicTBO HAOMBHBIX CBail B YIJIOTHEHHBIX CKBRKHMHAX MPOU3BOJAT METOJAMU

MMpoaaBJIMBAHUA 0e3 U3BJICUCHUS I'pyHTa Ha IMOBEPXHOCTD.



JlanHast TeXHONOrusl paboT Gazupyercs Ha 00pa30BAHUM CKBAKUHBI Ty TEM

MHOTOKPATHOTO COpachIBaHMs C BBICOTHI UYT'YHHOTO KOHYCA, B pe3yJIbTaTE YEro
npoOMBaeTCs CKBaKMHA. 3aTEM CKBAXKUHY MOPIIMOHHO 3aIOJIHSIOT OETOHHON cMe-
ChI0, II€0HEM WMJIM MECKOM M YIUIOTHSIOT 10 00pa30BaHMs yIIUPEHHOMN YacTH B OC-
HOBaHUU CBau. B BepxHel yacTu npu ykiajake OETOHHOM CMECH €€ YIIOTHSIOT
BuOpupoBanueM. Pa3paborano mHoro Mmoaudukaiuii 3roro meroga. O6pa3zoBanue
CKB&)XHMH M TOJIOCTEH B TPyHTE 0€3 €ro BBIEMKH OCYIIECTBIISIOT: TPOOUBKOM cep-
JNEYHUKAMUA U 00CaTHBIMU TPyOaMH C IMTOMOIIBIO MOJIOTOB, MPO/IaBIIMBAaHUEM BHO-
pororpyxarteiasiMd U BUOPOMOJIOTaMH, NMPOOMBKOM cHapsigaMu U TpamMOOBKOM,
MpOoOUBKON MTHEBMOMNPOOONHUKAMHU, PACIIIMPEHUEM THUIPABINYECKUMU YIUIOTHUTE-
JISIMH, TIPOAABIIMBAHUEM C ITOMOIIBIO BUHTOBBIX YCTPOMCTB.

Memoowt eudpowtmamnoseanus u euOpPohopmuposanus

Hamien npumeHeHnue memood guluimamnogvliéarisi C UCII0JIb30BaHUEM CTaH-
Ka yJapHo-kaHaTHOro Oypenus. CHavyana Ha riayOuHy 70 '/ AJIMHBI OyTyIiei cBau
npoOypUBAIOT CKBAXKUHY-TTUJIEP, 3aTEM CKBAXUHY TPOOUBAIOT YJIAPHBIM CHAPSIOM
Ha TpeOyeMylo riyOuHy. 3arpy>karoT B HUKHIOIO YacTh CKBaKMHBI KECTKYIO Oe-
TOHHYIO CMECh CToJIOOM 1,5...2 M 1 ynapamu TpaMOOBKH YCTpanuBatOT B OCHOBAHUU
CBal YUIMPEHHYIO IATY. B ycThe CKBa)XKMHBI YCTaHABIMBAIOT 0OCaIHYIO TpyOy,
MOHTHPYIOT apMaTypHBIM KapKac W OCYIIECTBIISIIOT OETOHMPOBAHHE BEpXHEH ya-
CTH CBaw.

Memoo subpogopmupoeanun cBaii xapakTepeH HaJIu4uueM BUOPOPOpPMO-
Barensd. Ero mosblii HAKOHEYHUK MMEET JIONACTU B HUYKHEN YaCTU U COEIUHSETCS
yepe3 KEeCTKYH IITaHTy c BuOpomorpyxkareinem. [loj nelcTBHeM MOCIEIHETO
HAKOHEYHUK TIOTPYXKAETCS B TPYHT U 00pa3yeT CKBaXHHY, KOTOpas MO0 Mepe To-
IPYXKEHUsI HAKOHEYHHUKA 3aroJiHSIeTCs OCTOHHOW CMechio M3 OyHKepa, YCTaHOB-
JICHHOTO HaJ YCTheM CKBakuHBI. [lociie mpoOypuBaHUsS CKBaXMHBI HAKOHEYHUK
HEMHOTO MPUIIOJHUMAIOT, IPU 3TOM €T0 JIONACTU PACKPBIBAIOTCS, CKBO3b MOJIOCTh
HAaKOHEYHMKA OCTOHHAsI CMECh IOIaIaeT Ha THO CKBAXKUHBI. BMecTO camopacKphI-
BAIOIIMXCS CTBOPOK MOKET OBITh UCIIOIB30BaH TEPSEMBIN UyTYHHBIN OalMak.

BriTpamboBaHHbIE CBau MCTONB3YIOT B CyXUX CBSI3aHHBIX TpyHTax. B mpo-

OypEeHHYI0 CKBOXXHHY C MOMOIILBIO BUOPOIIOTPYIKATENSA, 3aKPETNIEHHOTO Ha YKCKa-



BaTOpE, MOTPYXkAIOT 10 MPOCKTHON OTMETKH CTalbHYI0 00CaJHYI0 TPYOy, UMEIO-

W IIyI0 HA KOHIIE ChEMHBIN Kelle300eTOHHBIN Oammak. [1orocTe TpyObl 3aOTHSIOT
Ha 0,8...1,0 M 6ETOHHOM CMEChIO, YIUIOTHSIOT €€ C TTOMOIIBIO CIIeIHATIBHON TpaM-
Oyrollel TaHTH, MOABEIICHHON K BUOPOIIOTPYKATEIIO.

B pe3ynbprare OamMak BMecTe ¢ OETOHHOW CMECHIO BIABIMBAETCA B IPYHT,
npu 3ToM oOpasyercs ymupeHHas ngra. O0cagHas TpyOa 3anoyHseTcs: 0€TOHHOM
CMECBIO MOPIUAMHU C TOCTOSIHHBIM YIUIOTHEHUEM. [10 Mepe 3anoHeHNs CKBaKUHBI
OETOHHON CMECBIO OCYIIECTBISIETCS MOIBEM 00CaIHON TPYOBl SKCKaBAaTOPOM IpH
paboTaronieM BUOpoOnorpyskaresue, KOTOpbIi 3HaYUTEIbHO CHUXKAET aire3uto Tpy-
Obl ¢ OeToHOM B TIIpoliecce €€  u3BJIeUeHHs. YacmompambosanHvie
c6au yCTPauBalOT IMyTeM 3a0WMBKU 0OCaAHOU TpyObl B MPOOYPEHHYIO CKBAKUHY
BMECTE CHAJIEThIM Ha KOHIIE YyTYHHBIM OallIMakoM, KOTOPBIN OCTA€TCs B TPYHTE.

3arpyxeHue OETOHHOW cMecu B 00CaJIHyI0 TPYyOy OCYILECTBIISIOT MOPIHUS-
mu 3a 2...3 npuema. Ceuenune cBau popmupyercs u oOcagHas TpyOa M3BIIEKaeTcs
U3 CKBAKHUHBI C MIOMOIIIBIO MOJIOTA JIBOMHOTO JIEHCTBHUSI, MEPEJAOIIEr0 YCUITUS Ye-
pe3 obcasiHyto Tpyoy.

O6camgnyro TpyOy ¢ YyryHHBIM OaliMakoM IO ASHCTBUEM YIapOB MOJIOTA
MOTPY’KAIOT B TPYHT J0 MPOEKTHON oTMeTkH. [lorpyxasce, TpyOa pa3nBuraer ya-
CTHIIBI TPYHTA U yIUToTHsIET ero. Korma Tpy0a gocTUraeT HIKHEH TOYKU B €€ MO0-
JIOCTh OIYCKaIOT apMaTypHbBIM Kapkac (Mpu HEOOXOIUMOCTH), Jajee yepe3 BOPOH-
Ky U3 BUOpP0OaIbM MOAIOT B MOJOCTh 00CATHOM TPYOBI JKECTKYIO0 OETOHHYIO CMECH
c ocaakoit konyca 8... 10 cMm. Ilocne 3anonuenus o0cagHoM TpyObI HA BBICOTY 1 M
€€ HaYMHAIT NOJHUMATh, IPU ATOM OallIMaK COKAaJIb3bIBAET MO JCHCTBUEM JIaBs-
el Ha Hero OETOHHOW cMecH, KOTOopasi HauMHAeT 3alOoJHATh CKBaXKHUHY. MOJOT
JIBOMHOTO JEHCTBUSA, COEAMHEHHBIN ¢ 00cagHON TpyOO MpU 3TOM MPOU3BOIUT Ya-
CThl€ TapHbIC yJapbl, HANpPaBJICHHbIE MONEPEMEHHO BBepX W BHU3. OT yaapos,
HaIpaBJICHHBIX BBEpX 3a | MUH TpyOa M3BJIEKaeTcs W3 TpyHTa Ha 4...5 cM, a OT
yAapoB, HampaBJIEHHBIX BHU3, TpyOa ocaxkuBaercs Ha 2...3 cMm. TpamboBanue Oe-
TOHHOM CMECH, MOCTYTAoel B CKBaXXUHY TOJ JCHCTBHEM COOCTBEHHON MaccChl,
OCYIIECTBIISIETCS 32 CUET yAapOB HUKHEH KPOMKH 00caaHOM TpyObl U TpeHus Oe-

TOHA O CTCHKH TPY6BI B pE3yJIbTaTe BI/I6paIII/IOHHOI‘O BOBI[GﬁCTBI’IH MOJIOTA, B CBA3H
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C 4eM BcCsl OETOHHAsI CMECh ITOCTOSIHHO HAXOJUTCS B IIPOLIECCE BUOPALIMU U B UTOTE
OKa3bIBACTCs XOPOILIO YIUIOTHEHHOM. B pe3ynpTare yIIOTHIETCSA TPYHT B HUKHEU
YAaCTU CKBAKUHBI, YaCTh OETOHHOW CMECHU BIPECCOBBIBACTCSA B CTEHKU CKBaXKUHBI,
IOBBIIIAS UX IPOYHOCTb.

Takoe TpamboBanmne OeToHa B 00CamHON TpyOe MPOIOIDKAIOT 0 MOJHOTO
u3BJIeYeHUs TpyObl U3 rpyHTa. [Ipy HEOOXOAMMOCTH HA HU3BIEKAEMYIO OOCAJHYIO
TpyOy 3aKpeIUIsIOT Hapy>KHbI€ BHOPATOpPBI, KOTOpbIE MO3BOJIAIOT OoJjiee Kade-
CTBEHHO YIUIOTHUTh BEPXHHUE CIOU OETOHHOW cMecu. HacToTpamMOOBaHHBIE CBau
MO>KHO M3TOTOBJIATH aPMUPOBAHHBIMA. APMUPOBAHUE OCYILECTBIIAECTCS 10 pacye-
Ty, HO B OOJIbIIMHCTBE CIIy4aeB apMaTypHbIH KapKac MPUMEHSIOT TOJIbKO B BEpX-
HEH 4acTH CBau JJIsl COEIMHEHMS C ApMUPOBAHUEM MOHOJIMTHOTO POCTBEPKA.

Ecnu apMupoBaHue npeaycCMOTPEHO Ha BCIO BBICOTY CBau, TO apMaTypHBIN
KapKac OMyCKaroT B 00cagHyto TpyOy A0 Hauajia 0ETOHUPOBAHUSI.

Ilecuanvie nabuenvle ceéau - HauboJiee IEIIEBbIA CIIOCOO YIJIOTHEHUS Clia-
ObIx TpyHTOB. CTanbpHas obcanHas TpyOa ¢ OalIMaKoM MOrpy»KaeTcs B TPYHT C O-
MOILbI0 BUOponorpyxareins. JJocTUTHYB MPOEKTHONH OTMETKH, OHAa YaCTHYHO 3a-
MOJIHSETCS TIECKOM, MPU MoabeMe 00caJHOM TpyOBbl 3a CUET Macchl Iecka OHa OT-
nensieTcss oT OaliMaka, M ¢ MOMOUIBI0 BUOPOIMOrpy>KaTeyis U3BJIEKAeTCS Ha TO-
BEPXHOCTb, IPU 3TOM I'PYHT OT BUOPOCOTPSICEHUM YIIOTHsAETCS. JlOMOIHUTENbHOE
1 3(PEeKTUBHOE YIUIOTHEHHWE MOXKET OBITh JOCTUTHYTO MPOJIMBOM CKBAa)KHMHBI BO-
noii. [Ipumensitor TpyOsl quamerpom 32...50 cMm; npu U3BJIEUEHUH B TpyOe Bcerna
JIOJDKEH HaxXOJMThCs cliod mecka BbicoTor 1,0..1,25 m. Croco0 mpuMeHuM st
CKBa)XHMH IITyOUHOM 10 7 M.

I'pynmoodemonnsie u dypozasunuusaroujue ceau.

I'pynmobemonnvie ceau. Hanum npuMeHeHre TpyHTOOETOHHBIE CBaH, KO-
TOpPbIE YCTPAUBAIOT C MOMOUIBI0 OYypUIIBHBIX YCTAHOBOK C ITyCTOTENON OypoBOM
IITAHTON, UMEIOIIEH Ha KOHIIE CMECUTENIBHBIA OYp CO CHEIHAIBHBIMU PEXKYIITUMHU
U OJTHOBPEMEHHO TMEPEMEIIMBAOIIMMHI cMech JionacTsiMu. [locie nmpoOypuBanus
CKBOXMHBI B CJIAa0BIX TECUAHBIX IPYHTaX OO HY)XHOH OTMETKH B IYCTOTENYIO
LITAHTy IOJ JABJIEHUEM U3 PACTBOPOCMECHUTENBHONW YCTaHOBKH IOAAIOT BOJOLE-

MEHTHYIO CcycrneH3uI0 (pactBop). bypoBas mtanra MenjieHHO Npu 0OpaTHOM Bpa-



W LICHUY HAYMHAET ITOJHUMATHCS BBEPX, TPYHT HACBIIAETCS LIEMEHTHBIM PACTBOPOM
(= u nomonuurensHO ymnortHserca GypoMm. B pesynbTare monydaercs LEMEHTHO-
necyaHasi CBasi, U3rOTOBJICHHAsl HAa MeCTe 0€3 BBIEMKH I'PYHTA.
bypozasunuusarowuecs ceau. Hepenko KOTIOBaHbI 10 3aryIyOJIEHHBIE CO-
OpY>KEHUSI TPUXOIUTCS yCTpauBaTh BOJU3M CYIIECTBYIOIIUX 3/1aHUM. 3aOuBKa
CBall M LIIYHTa MOKET MPUBECTU K UX JAedopMalusiM H3-3a BOZHUKAIOUIUX JAMHA-
MUYeckux BoznencTBuil. [lpu ycrpoiicTtBe OypoHaOMBHBIX CBai, TZie MOTPYKEHHUE
oOcamHOW TPyObl MPOWCXOAUT C OIMEpexaromeld BHIOOPKOW T'PyHTa M3 TOJOCTH
TpyOBl, BO3MOKHA yT€UYKa I'PYHTOBOIO MAacCHBa M3-IOJ PAIOM CTOSIIMX (PyHIa-
MEHTOB, YTO TAK)KE€ MOXXET MPUBECTU K AePopMalusiM CyHIECTBYIOIMINX CTPOECHUN.
Hcronb30BaHNE METOAOB «CTEHA B TPYHTE» WIIN IPUMEHEHUE IIIMHUCTOTO PacTBO-
pa 1Jis NOTPpYyKEeHHsI TPyO MPUBOAUT K YJIOPOKAHUIO MMPOEKTA.

[Ipn >THX MeTOomax NPOUCXOAUT HAPYIIEHUWE €CTECTBEHHOM ITOA3EMHOU
CpEIbl U €€ paBHOBECHS, KOTOPOE MOKET IIPUBECTU K HEXKEJIATEIbHBIM pE3yJIbTa-
TaM WA K CEPbE3HOMY YJIOPOKAHUIO CTPOUTENBCTBA. B cilydasx mioTtHOU 3a-
CTPOMKH 11€71eCO00pa3HO MPUMEHATh METOJ Oypo3aBUHUMBAMOMUXCS cBai. Cyu-
HOCTb METOJIa B TOM, YTO MeTaJulnyeckas TpyOa He 3a0uBaeTcsi B IPYHT, a 3aBUH-
yuBaerca. Ha TpyOy B 3aBOJCKHX yCIIOBUSIX HABUBAETCS Y3KUI IIIHEK U3 apMaTyphbl
auametpoM 10... 16 mm ¢ marom 200...500 MM. B 3aBUCHMOCTH OT TPpyHTOBBIX
yCIIOBUM TpyOa MOKET ObITh OCHAILIEHA 3arJIYIIKON C PHIXJIUTENSAMU, TITyXUMHU WU
TEpSIEMbIMH, TMO3BOJIIIOIIMMH MPU HEOOXOJMMOCTH HE JOMYCTUTHh BOAY B TEJO
TpyObl. [Ipu 3aBUHUMBAaHUU TPYOBl OKpPYKAIOIIUNA TPYHT YACTHUHO YIJIOTHSETCH,
okoJo 15...25% ero BeI1aBIMBAETCS HAPYKY.

Ecnu TpybGa B HIKHEH YacTu IiyXas, TO TOCJE€ 3aBUHYMBAHUS 10 IPO-
€KTHOM OTMETKM B HE€ BCTABIISICTCS apMAaTypHbIA KapkKac W OHa 3amojHsercsa Oe-
TOHHOM cMechio. J{st TpyO ¢ TepsieMbIM HAKOHEYHHKOM B HE€ BCTaBJISETCS apMa-
TYpHBIH Kapkac, TpyOa 3amojHseTcs OSETOHOM, B MPOIECCE CXBAThIBaHUS OETOHA
TpyOa BHIBUHUYMBAETCS, B TPYHTE OCTaeTcs OallMak, Ha KOTOPBINA OMUpPAETCs Kelle-
300eToHHast OyponaOuBHas cBas. [Ipu 0co00 TUIOTHBIX TPYHTAX BO3MOKHO TIPE-
BapUTEIHHOE MPOOYPUBAHNE CKBAXXUHBI HA HECKOJIBKO MEHBIITYIO TIyOuHy (10 1M)

U INaMETp CKBAXHWHBI JOJIXKCH OBITH MEHBIIIC AnaMeTpa TPY6I>I. I[I/IaMCTpBaBI/IH‘II/I-
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BaembIx TpyO 300...500 mm, nmuHa oT 4 10 20 M. BaxkHO, 4TO TEXHOJIOTHS TI03BO-
JISIET BBIMOJHATH PaOOTH BOJIM3M CYIIECTBYIONINX 3AaHUI MPU BBICOTE B 5 dTaxe
Ha paccTossHUU 0K0J10 40 cM, ipu OOJIbIIEH BbICOTE - 0K0JI0 70 cM.

B nocneanue roapl NOIy4YMWIIN MHUPOKOE PACIIPOCTpaHEHHE (QyHIaMEHTHI B
BUJIC MOIIHBIX OMOpP TITyOOKOTO 3aJ0XKEHUs C OOJBIION HeCcyllel CoCOOHOCTHIO,
COOPYKAEMBbIX C TOMOLIBIO CIEIIUATIBHBIX CTAHKOB.

Pa3paboTka TpyHTa OCYIIECTBISETCS C TMOMOIIBIO Tpel(epHOro KOBIIa
BHYTpH OITycKaemoi o0caHoil TpyObl. Bo BpeMs pa3paOoTKu rpyHTa HUKHUN KO-
Hell TpyOBbl JOJIKEH ObITh HUXKE 320051 CKBAYKUHBI.

3auncTtka 320051 MPOU3BOAUTCS rpeiidepHbIM KOBIIOM. [locie ycTaHOBKY B
CKBAKMHY apMaTypHOI'0 KapKaca OCYLIECTBIIIETCS OCTOHMPOBAHUE METOJIOM Bep-
TUKAJIBHO NIepeMeNIaeMon TpyObl; 3ariny0ieHre OETOHOJUTHON TpyObl B OETOHHYIO

CMECH JOJKHO OBITH HE MeHee 1 M.

4.3. TEXHOJIOT'HUS YCTPOMCTBA POCTBEPKOB

KoHcTpykinio pocTBepKka U TEXHOJOTHIO €r0 YyCTPOMCTBA MPUHUMAIOT B
3aBUCMMOCTH OT THMa cBail. PocTBepku OOBEAMHSIIOT TPYMNIy CBail B OAHY KOH-
CTPYKLIMIO M PACHPENENslOT Ha HUX Harpy3ku OT coopykeHus. OHU yamie BCcero
MPEICTABIAIOT COOOM HEMPEPHIBHYIO JICHTY MO BCEMY KOHTYpY 3JaHHS B IUIAHE,
BKJIIOYAsl BHYTpEHHUE CTeHbI. [Ipu HMCronb30BaHUM Kelie300€TOHHBIX CBall poCT-
BEPKHU MOTYT OBITh BBIITOJIHEHBI U3 MOHOJIUTHOTO U COOPHOTO JKeNe300€TOHA.

B 3aBucuMocCTH OT THTIA 37aHUSI WU COOPYKEHUS POCTBEPKU Pa3ACISIOT
Ha BBICOKHME U HU3KUE. [Ipy 3a0MBHBIX CBasiX, FOJIOBbI KOTOPBIX MOCJE 3a0MBKU MO-
T'YT OKa3aThCsl HAa Pa3HBIX OTMETKaX, MepeJl YCTPOUCTBOM POCTBEPKAa HEOOXOAUMO
BBINIOJIHUTh TPYAOEMKHE OIEpalyy MO BbIpABHUBAHUIO ToJIOB cBail. [lns sToro
HEO0OXOJIMMO TOJI ONPEIeSICHHBIH YPOBEHb CPYOUTH (Ccpe3aTh) O€TOH CBaii, oOpe-
3aTh WX 3aTHYTh UX apMaTypy

Cpeska cBail. /[epeBsHHBIE CBaW U IIIIYHT CPE3al0T MEXAHUYECKUMU WIIN
EKTPUUECKUMU THJIAMH, CTaJbHBIE CBaM - aBTOITC€HOM WJIU OCH30pE30M, B XKeJie-
300€TOHHBIX CBasiX OETOH OTOJIOBKOB Pa3pyIIatOT OOBIYHO C TTOMOIIBIO THEBMATH-

YEeCKUX OTOOMHBIX MOJIOTKOB. boiiee 3pheKTHUBHO it ATUX 1IeJIeld TPUMEHSATD ITy-
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AHCOHBI - YCTAHOBKH JJI1 CPE3aHUs TOJIOB CBaM, COCTOAIINE U3 KECTKON 3aMKHY-
TOW CTAaHWUHBI, OIYCKAEMOM U 3a)KUMAaeMOW Ha CBae, MOJBUKHOW PaMbl, ChEMHBIX
3yObEB M THAPOJAOMKpATa C MOPIIHEM. B KOMIUJIEKT YCTaHOBKHM BXOJUT HECKOIBKO
nap IyaHCOHOB JUIsl CBall C Pa3JIMYHBIMHU Pa3MEpPAMU IMONEPEYHOTO ceueHus1. Mak-
cumaibHoe pabouee ycwme 200 1, pabouunit xox or 10 mo 50 cm, mpousBoau-
TEJILHOCTh YCTAaHOBKH - 00pe3ka royioB 15...20 cBaii B yac.

CBau npu NOrpy:KE€HUU MHOT/Ia OTKJIOHSIOTCS B IJIaHE, TP MHOTOPSTHOM
WM KyCTOBOM PacCIOJIOKEHUM CBail 3TU OTKJIOHEHHS] HE BBI3BIBAIOT OCIIOKHEHUMN
IIPU YCTPOMCTBE POCTBEPKOB. Eciin e MMeeTcs: OQHOPSIAHOE PACIIONOKEHHUE CBal
M 4acTh CEUCHUS OTICJBbHBIX CBAl BBIXOJUT 3a FPaHUIIbI OYYIIErO POCTBEPKA, TO
B 3TOM cllydyae HEOOXOJIMMO YCTpauBaTh MOHOJMTHBIA POCTBEPK U CHEIUATbHBIC
BBICTYIIBI B POCTBEPKE JIJIsl BKJIIOUCHHS B HETO TUX CBail.

[Ipy moarotoBke rojioB HAOMBHBIX CBal K YCTPOMCTBY COOpPHBIX POCT-
BEPKOB MPOBEPSIOT BEPXHIOK MOBEPXHOCTH 1O HUBEIUPY U MPU HEOOXOJIUMOCTU
BBIPABHUBAIOT OMOPHYIO MOBEPXHOCTh CBal C MOMOIIbIO OETOHHON CMECU WJIH 1ie-
MEHTHOTO pacTtBopa. Camu >xe OanKu kene300€TOHHOTO POCTBEpKa yCTaHABIIUBA-
I0OT Ha BBIPABHUBAIOUIYIO TMOJICHINIKY M3 MECKAa WM LUIaKa, HAYMHAs OT yrjia 3/a-
HUS, U BBINOJHSAIOT MOHTaXHbIE pabOThl CTPOrO MO 3axXBaTKaM. DJIEMEHTHI cOop-
HOTO POCTBEpPKA COCIUHSIOT CO COOPHBIMU KOPOTKUMHM CBasiMH Ha CBapKe C OMO-

HOJINYHUBAHHUCM CTBIKOB.

5. TEXHOJIOTUA KAMEHHBIX PABOT

51 BUIbI KJIIAAKU WU HUX HA3ZHAYEHHUE. DJIEMEHTDBI
KJIIAJIKA

Kamennbie paboThl MPEACTABISIIOT COOOW MOMTYYHYIO YKJIAAKy KaMHs Ha
pactBope. Takyro yKJIaJKy BBIMOJHSIOT MPU YCTPOUCTBE (PYHIAMEHTOB, CTCH 37a-
HUW U COOPYKEHUH, KOJOHH, CTOJIOOB, apOK U JIPYTUX CTPOUTEIHHBIX KOHCTPYK-
I, pabOTarONIUX TIIaBHBIM 00Pa30M Ha CKaTue.

Kamennbie paboOTHI MPeCTaBIISIOT COOOM KOMIUIEKC OCHOBHBIX M BCTIOMO-
raTelbHBIX MpoieccoB. K OCHOBHBIM OTHOCHTCS KJIaJKa Ha PacTBOpPE KUpIUYA U

APYIuX MCKYCCTBCHHBIX WM IIPHUPOAHBIX KaMHeﬁ, K BCIIOMOTI'aTCJIbHBIM — YCTa-
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HOBKa IMMOJMOCTEH, 3arOTOBKA MaTepuajoB YyKiajika apMmarypbl U ap. KameHHble
KOHCTPYKIIMU BO3BOJATCA U3 OTAEIbHBIX KAMHEN YKJIaJbIBAEMbBIX B OIIPENECIECHHOM
MOPSIJIKE U CKPETUIIEMbIX, OMOHOJIMYEHHBIX PACTBOPOM.

Kamennyoo knajky BeayT psllaMu, CBSI3bIBas KaMHU PAcTBOPOM. 3a30pbI
MEXIY CMEXHBIMU KaMHSMH, 3allOJJHEHHbIE PAaCTBOPOM,— IIBBI — MOT'YT OBITh
BEPTUKAJIbHBIMU, TOPU30HTAJILHBIMU WA HAKJIOHHBIMH. Y KaMHEW, WUMEIOIIUX
dbopMy mapanienenuneaa, UX IpaHd MPUHATO HA3BIBATh MOCTENbIO, JIOKKOM H
TBIYKOM. PAIl KiajKu, BBUIOKEHHBIA HAapYyKy JIO)KKAaMH, HA3bIBAIOT JIOXKKOBBIM, a
ThIYKaMU — ThIYKOBBIM. HapyskHblit (110 (hacany) U BHyTPEHHUM PsIIbl KIIAKK SB-
JISIFOTCSL HAPY>KHOU U BHYTPEHHEH BEpPCTOH, a 3alOJIHEHUE MEXITY HUMU — 3a0yT-
Koil. [lockosibKy KaMEHHbIE MaTepualbl U PacTBOPHI XOpOILIO pabOTalOT HA IEH-
TpPaJIbHOE CKATUE M 3HAYMTENBHO XYK€ Ha PAacTsDKEHHE, U3TH0 U CABUT, KaMHU
IIPU KJIAJKE pacloiaraiT B ONPEACIIEHHOM MOPSAKE, Ha3bIBAEMOM pa3pe3Kou (Iie-
PEBSI3KOM).

B 3aBucuMocCTH OT BHJa MPUMEHSIEMOrO0 KaMHS pa3jiMyaroT CIETYyIOIINe
KJTQJ(KH:

1. KupOMYHYIO — W3 MIMHSHOTO WIM CHIIMKATHOTO KUPIHUYa, UCIIOJIb3Y-
eMYIO JJIs BO3BEACHUS CTEH, CTOJI00B, apOK, CBOJIOB U T. I1.;

2. MEIKOOJOYHYI0 — U3 KEepaMUYECKUX U TPUPOJHBIX KaMHEH mpa-
BUJILHOM (DOPMBI 11 COOPY>KEHHSI CTEH U CTOJIO0B;

3. 00neryeHHyl — M3 MyCTOTEJOr0 KUPMHAYa W TETJIOU30JISIIMOHHBIX
MaTepHaJIOB JUIsl BO3BEECHUS HAPYKHBIX CTEH;

4. TECOBYIO — W3 MPUPOJHBIX KAMHEH, KOTOPbIM Mpu 00pabOTKe MpH-
JAl0T MPaBWIbHYIO (HOpMY, Ul CTPOUTENICTBA MOHYMEHTAJIBHBIX 37aHUM U HMH-
YKEHEPHBIX COOPYKEHHU;

5. OyTOBYIO — M3 NPUPOJHBIX KaMHE HENPaBUIbHON (HDOPMBI;

6. OyToOeTOHHYI0 — W3 OETOHHOW CMECH W BTAINIUBAEMBIX B HEE KaM-
HEM, KOTOPYIO MPUMEHSIOT JJIs yCTPONCTBA (PYyH/IaMEHTOB, CTEH MOJBAJIOB, MO/I-

IIOPHBIX CTCHOK H T. II.
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Krnanky BBINOJNHSIOT Takke ¢ OOJIMIIOBKOW M3 MCKYCCTBEHHBIX WIIM MpH-
POIHBIX KAMHEH.

Kamens, npuMeHsieMblii MpuU BO3BEACHUM CTPOUTEIBHBIX KOHCTPYKIIUH,
SBJISIETCS IITYYHBIM MaTEPUATIOM, JOMYCKAIOIUM BO3MOXKHOCTb PYYHOU YKIIAKH.
Ero macca 3...5 Kr u He npeBbIaeT 25 K.

[IpocTpancTBa MEXly KaMHSIMU B MIPOJIOJIBHOM M MOINEPEYHOM HarpaBJie-
HUU, 3aTI0JIHCHHBIE PACTBOPOM, SIBJISIFOTCS IIIBAMHU.

B 3aBUCMMOCTH OT CTENEHW 3alOJIHEHHS IIBOB PAaCTBOPOM PAa3IUYAOT
KJIAJIKy BITYCTOLIOBKY M O] paciiuBKy. [IepBblil BUA NPUMEHSIOT, €ClU B MOCe-
JYIOIIEM HEOOXOJMMO OILITYKAaTypUTh MOBEPXHOCTH, JJISI YEro IMIBhI HAa TITyOUHY
10...15 MM He 3amoJHSIOT PACTBOPOM. DTO OOECIEUMBAET KaY€CTBEHHOE CIIETLIe-
HHE€ HAHOCUMOW IITYKAaTyYpKHM C KaME€HHOM kianakoul. [Ipm BTOpoM BHIE KiIaaku
IIBBI 3aMOJHSAIOT PACTBOPOM IMOJHOCTBIO, MPUJIaBasi UM Pa3IUYHYI0 (POpMy: BbI-
MYKJTy10, BOTHYTYIO, IPSIMOYTOJIBHYIO U JIP.

JIns KaMeHHOM KJIaJIKU MPUMEHSIOT PACTBOPHI MPOCThIE — IIEMEHTHBIE U
M3BECTKOBBIE U CJIIOKHBIE — LIEMEHTHO-U3BECTKOBBIE U LIEMEHTHO-TJINHSHBIE.

I{eMeHTHbBIE PacTBOPHI HCIOJB3YIOT MPU BO3BEACHUU KOHCTPYKLHM, K
MPOYHOCTH U YCTOMYUBOCTU KOTOPBIX MPEIBABISIOTCS MOBBIINICHHBIE TPEOOBAHUS
(cToNOBI, CBOJIBI, MMPOCTEHKH B HIDKHUX dTa)kax 37aHWN), a TakKe JJIs KIAJIKU B
IPYHTaX, HACHIIIIEHHBIX BOJIOH.

Krnanky, BocnpMHUMAIOUTYI0 HEOOJBIINE HATPY3KU U HKCILTYaTHPYIOLIYIO-
Csl B CyXUX YCIIOBUSIX, BBITIOJHSIOT HA U3BECTKOBBIX PACTBOPAX.

[{eMEeHTHO-U3BECTKOBbIE U  IIEMEHTHO-TJIMHSIHBIE PACTBOPHI  HAXOJAT
HauOoJIbIIIee pacnpocTpaHneHne. X MpUMEHSIOT Tpu OOBIYHBIX HArpy3Kax, Jeu-
CTBYIOIIIMX Ha KJIaJKy, paOOTaIOIIYIO B CYyXUX U BIAXKHBIX YCIOBUSX.

[To MIOTHOCTH B CYXOM COCTOSIHUM PACTBOPHI JEIAT Ha TsKesble (IIOT-
HocTh 1500 xr/mM3 M Goiee), NPUrOTOBICHHBIC HA IUIOTHBIX 3aHONHHTENAX (IIPH-
POIHOM TecKe), U Jerkue (IWoTHOCTh <1500 Kr/M%), IPUTOTOBJIEHHBIE HA JIETKHX
3aMOJIHUTEINAX (IUTAaKOBOM, ITIEM30BOM IECKE U Jp.).

JInst KaMeHHOM KJIaJKU MPUMEHSIIOT PACTBOPHI CIAEAYIOIIUX YCTaHABIUBAE-

MBIX TTPOEKTOM Mapok: 4, 10, 25, 50, 75, 100, 150 u 200.
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[Ipu cTpouTenbCcTBE 3AaHUN U COOPYKEHUM, TTOJABEPTAIOIINXCS B MPOIECCe
HKCIUTyaTalliM HEOJAHOKPATHOMY 3aMOPaXMBAHUIO M OTTAaMBAHUIO, HEOOXOJIUMO
MOJIb30BAaThCS MOPO30CTOMKUMH pacTBOpamMu. [lo MOpPO30CTOMKOCTH pacTBOPHI
noapasaessoT Ha Mapku: 10, 15, 25 35, 50, 100, 150, 200 u 300.

PacTBOpBI AJ1s1 KAMEHHOW KJIQJKU HE TOJIBKO JIOJDKHBI OBITH MPOYHBIMHU U
MOPO30CTOMKUMH, HO M UMETh TpeOyeMyIo ya000yKIIaJIbIBA€MOCTh, 0OECIIeunBa-
IOIIYIO0 YKJIQJIKy PacTBOpa Ha OCHOBAHMM TOHKUM OJIHOPOJHBIM CIIOEM M XOpOILIEe

3aII0JIHCHUC BCCX MIBOB M ITYCTOT.

5.2 NPABUJIA PA3PE3KHM KJUIAJIKU. CUCTEMA INEPEBS3KU
IBOB

CymecTByIOT TpY OCHOBHBIX IPABWIIA PA3PE3KU KAMEHHOM KIIAJKH.

1. Psapel kaMHel B KJaJKe pacroyiaraioTcsl MapajuieabHO APYr ApYry U
IIEPIICHIUKYJIAPHO K JIEUCTBYIOLIEW Harpyske. Ilocrenu xamHel IOJDKHBI OIU-
paThCAd HAa HIDKEJEXAIIU psii MO BCEl CBOEH IJIOCKOCTH, YTO OOECIeYyruBaeTCs
IIPOCJIONKOU pacTBOpa.

o 2. UyieHeHHE KJIAIKU B INpEAeNax KaxXJIOoro psia IPOU3BOJUTCS CH-
CTEMOI TUIOCKOCTEW (IIBOB), MEPINEHIMKYJSPHBIX W MapajluIeIbHBIX MOCTEISM
KaMHEN M HApy>XKHOW IMOBEPXHOCTU KiaAkHu. OTCrofa cileayer, YTo B KIAJIKE He
JOJDKHO OBITh KJIMHOBHUJHBIX KaMHEW (BKIIIOUEHMI), KOTOpbIE MOJA JEHCTBUEM
Harpy3ku MOTYT BBbI3BaTh CIBUI CMEKHBIX C HUMH KAMHEW M HApYLIUTH LEIOCT-
HOCTb MAaCCHUBa KJIAJIKH.

o 3. IlonepeuHsle ¥ MPOAOJIBHBIE BEPTUKAJIBHBIC IIBBI NEPEKPHIBAKOTCS
(mepeBs3bIBAIOTCS) KaMHSAMU 4Yepe3 KaxAbldi WIM HECKOJIBKO CMEKHBIX PSIOB
KJIaJIKU

Paznuyarotr ogqHOpSIAHBIE U MHOTOPSIAHBIE IEPEBA3KH.

OnHopsinHas mepeBsi3ka. [Ipy 1aHHOM BHUJI€ BO3BEACHUS CTEHBI, MEXKIY
co0ol uepeayroTcsl KIaJKd THIYKOBBIE U JIOKKOBBIE. [Ipr 3TOM JI0KKOBBIE YacTh
KJIAJKU B OJHOM PAIy CMEIIaeTcs MEXay coOON Ha MOJIKMPINYA, @ THIYKOBBIE —

Ha 4eTBepTh. [10 BepTHKAIU MIBBI B KAKIOM PSALY KIATKU MEXTY CO00M TOXE Tie-



W pecekaroTcsi. Bo3MoxHa, MO MpeABapUTEIbHOMY MPOEKTY, ¢ (pacagHON CTOPOHBI
N crenst renHas IIepEeBsI3Ka.

IlepeBsizka mHoropsiaHas. [Ipy naHHOM BHAE KIJIAJKUM KUPHUYM BBIKJIA-
JBIBAIOTCSL OTJEIBbHBIMA CTEHKaMU JIOKKOM M IEPEBSA3BIBAIOTCS YEPE3 HECKOIBKO
PAIOB THIUKOBBIM psiaoM. Ha kakom psimy mepeBsi3ka 3aBUCUT OT TOJIIHAHBI MC-
MOJIb3yEMOI0 B KJIajake kupnuya. K npumepy, npu TojamuHe kupnuda 65 MM ThbId-
KOM IIEPEBA3BIBACTCS CEIBMOM PSI, a pU 88 MM — LIECTOM.

TpexpsaaHasa cucrema nepeBsizku (1Mo cucteme npodeccopa OHUIIECHKO).
Kupnuunyro KiaJKy ¢ UCHOJIB30BAHUEM TPEXPSAHOW MEPEBSI3KU BBITOIHSIIOT U3
LEJI0r0 KUpNHU4a ¢ J0OABICHHEM HEOOJIBIIOTO KOJIMYECTBA MOJIOBUHOK. [Ipu 3Tom
JIOITYCTUMO COBIIAJICHUE HAPYKHBIX BEPTUKAJIBHBIX IBOB B TPEX pAAAX KIAAKHU 110

BBICOTC.

5.3 CHOCOBbI 1 ITOCJTEJOBATEJIBHOCTbD KJIAJAKHA

[Ipouiecc KUPNUYHON KIAJKA COCTOUT U3 pabOUYMX ONEpALMid, BBIMOJIHSE-
MBIX B TAaKOW IOCIIE0BATEIBHOCTHU:

»  YCTaHOBKa MOPSIOBOK;

»  HaTATUBAaHUE TMPHUYAJIOK JUIsi 00eCredYeHHus NPaBHIBHOCTH YKIIAIKU
KUPIUYEH U PSIOB;

»  Tojaya M packKiaJKa KUpIU4yeil Ha CTEHE;

»  TeperonavyrBaHUe PacTBOpa B SIIIUKE,

»  ToJlavya pacTBOpa Ha CTEHY M PACCTUJIAHWE €ro IOl HapYKHYIO Bep-
CTy,
YKJIaJlKa HapYy>KHOU BEPCTHI;
paccTWIaHKE pacTBOPA MOJ BHYTPEHHIOKO BEPCTY;
YKJIaJIKa BHYTPEHHEN BEPCTHIL;
paccTuiiaHie pacTBopa MoJ 3a0yTKY;

yKJIaJKa 3a0yTKH;

vV V V V V V

ITPOBEPKA MPABUIILHOCTHU BBUJIOKEHHOTO PSAA KIAJKH.
[TonroroBka HEMOJHOMEPHBIX Kupnuueu. 11 NpaBUIIBHOM NEPEBSI3KU

IIBOB KJIaAKKW BEPTHUKAJIBHBIX OFpaHI/I‘IGHI/IfI, MCCT IPUMBIKAHHA W IICPCCCUCHUA
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CTEH, MPH KJaJKe CTOJI00B U MPOCTEHKOB TPEOYIOTCS HEMOTHOMEPHbIE KUPIUYM:
YETBEPTKH, TOJIOBUHKH U TPEXUYETBEPTKHU.

Nx 0OBIYHO 3arOTOBJISIOT CaMHM KaMEHIIMKHA HEMOCPEICTBEHHO Ha pabouem
MecTe B Ipoliecce Mpou3BOACTBa paboT. st mogyyeHus 4eTBEPTOK, TPEXUeTBEp-
TOK ¥ TOJIOBHHOK B IIEJISIX SKOHOMUU HEOOXOAMMO HCIIOIh30BaTh KUPITHYU, UME-
I0II[Me OTOUTBIE YIJIbl MU ApYTUE Ne(EKTHI.

Pacctunanue u pa3paBHUBaHKE pacTBOpa Ha mocTesnu. OueHb BaXKHBIM MO-
MEHTOM B MPOLIECCE KUPIMUYHOU KIIAJKU SBJISIETCS pABHOMEPHOE IO TOJIIMHE pac-
CTUJIaHHE PacTBOpPa — OT 3TOTO 3aBUCUT, OYAYT JIM OJJMHAKOBBIMU €r0 00XKaTHE U
IJIOTHOCTh B Kiajake. Jljs JOKKOBOro BEPCTOBOTO pPsijila PACTBOP PacCTUIIAIOT B
Bujie Tpsaku mupuHoi 80-100 mm, 11 ThrakoBoro — 200—220 mm. Ilpu knaake
B ITYCTOIIOBKY, T. €. KOT/Ia IIBbl OCTABJSIOT HE3aMOJIHEHHBIMU Ha TiIyOuHy 10 mm
OT HapY>KHOU MOBEPXHOCTU CTEHBI, PACTBOP PACCTUIIAIOT C OTCTYIIOM OT JIMIIA BEP-
ctel Ha 20-30 mM. ITpu knagke ¢ MOJHBIM 3alIOJIHEHUEM IIBOB PACTBOP pacCTUIIA-
IOT C OTCTYIIOM OT JIMLIEBOM MOBEPXHOCTU CTeHBI HA 10-15 mMm. Tommuna rpsaku
pacTBOpa, YJIOKEHHOTO HA CTEHE, B CPeAHEM J0JKHA ObITh 20-25 MMm. D10 0bec-
MEYMBAET NP YKJIaJKe Kupnuya ToiamuHy mBa 10-12 mm. KauecTBo kupnuuHon
KJIaJIKU 3aBHCUT HE TOJIbKO OT MPABUIBLHOCTH PACCTHJIAHUS U pa3paBHUBAHUS pac-
TBOpa Ha IOCTENIM, HO U OT CBOMCTBa pacTBopa. Hampumep, M3BECTKOBbIE WIIU
CMEIIIaHHBIE IIEMEHTHO-U3BECTKOBBIE WJIM IIEMEHTHO-TJIMHSIHBIE PAacTBOPHI, 00Ja-
JaoIIre OOJBIION TJIACTUYHOCTBIO, JIETKO PAaCCTHIIAIOTCS, Pa3paBHUBAIOTCS IO
KJIaJIKE M1 PABHOMEPHO YIUTOTHSAIOTCS MPU YKIIAJIKE KUPIIHAYA.

[lemeHTHBIE pacTBOPHI MEHEE IIACTUYHBI, X TPYJIHEE PAacCCTWIATh U pas-
paBHUBAThH. [|Jis1 TOBBITIIEHUS TUIACTUYHOCTH IIEMEHTHBIX PACTBOPOB B HHUX J00aB-
JSIOT TUIacTUUIMpYIOIIME A00aBKU B mpoliecce npurotosiieHus. [lnactudunm-
POBaHHBIC PACTBOPHI MEJICHHEE PACCIIauBAIOTCS U TIOCJIC HAHECEHUST Ha MTOPUCTOE
OCHOBaHHE €1a00 OTHAIOT BOJY, YTO OOECIEYMBACT TBEPJICHUE BSIKYIIETO BeIe-
CTBa B pacTBOpax B HOpMaJibHbIe CPOKHU. [10IBMKHOCTE pacTBOpa ISl KUPITUYHON
KJIQJKU CTE€H W CTOJIOOB M3 OOBIKHOBEHHOTO KEPAMUYECKOTO WM CHJIIMKATHOTO
KUPIIMYa B 3aBUCUMOCTH OT CIOCcO0a KJIAJKW, BUJA U COCTOSIHUS KUPIHYA XapakK-

TEPU3YETCS MOTPYKEHUEM ATAJOHHOTO KOHyca Ha 9-13 cm. Ilpu knaake creH u3



W MOPUCTO-ITYCTOTENIOrO M MyCTOTENIOr0 KUPIUYa MPUMEHSIOT PacTBOP C MOJIBHKHO-

WO croio e Gomee 7-8 cM, 4TOOBI IPEIOTBPATUTH MOTEPH €rO MPH 3aTCKAHNUU B JABIPHI
U MyCTOTHI KUPMHYA U U30€kKaTh YXYAIUICHHUS TEIJIOTEXHUYECKUX CBOMCTB KJIAJIKH.
[ToABMKHOCTH PACTBOPOB CJIEYET MOBBINIATH 32 CUET BBEJCHUS IUIACTH(PUIUPY-
IOIIMX J00aBOK J0 MOrpyXeHus: KoHyca Ha 12-14 cMm npu Ki1ajke B )KapKyro IMOro-
1y U3 CyXOro KUpIuya.

[Ipu knagKe CTEH pacCTHIIAIOT PAacTBOP MOJ JIOXKKOBBIE Psiibl yepe3 O0Ko-
BYIO T'PaHb JIONATHI, a MO/ THIYKOBBIE PAJIbI — Yepe3 €€ MEepeIHUl Kpail; pacTBOp-
HYIO TPAJIKY pa3paBHUBAIOT ThUIbHOM CTOpoHOW jomatbl. [Ipu ykiagke 3a0yTku
pacTBOp HAOPACHIBAIOT JIOMATOM B KOPBITO, OOpAa30BaHHOE MEXAY BEpCTaMu, U
pa3paBHMUBAIOT TAK)KE TBUIBHOM CTOPOHOW jomartsl. lIpyu Kitagke OTAENBHO CTOS-
IIUX CTOJIOOB HEOOJIBIIIOTO CEYEHUSI PACTBOP MOAAIOT HA CEPE/IUHY CT0J10a, a 3aTeM
PACCTUIIAIOT U pa3paBHUBAIOT KEJIBMOM MO BCEMY PSAY B MPOLIECCE YKIAIKH KHUP-
nuya. [Tpu kiagke cToa00B OOJIBIIET0 CEYEHHs pacTBOP PACCTUIIAIOT TaK XK€, KaK U
Ipy BO3BEeACHHM cTeH. Ha ydyacTkax cTeH ¢ OOJbIIMM KOJIUYECTBOM JBIMOBBIX U
BEHTWSILMOHHBIX KAHAJIOB PAaCTBOP MEXy KaHAJIAMM PACCTWIAIOT KEJIbMOM, IpH-
4yeM ero OepyT CO CIUIOIIHOM YacTH CTEHbI WJIM K€ C BHYTPEHHEH BEpCThI, KyJa
pacTBOp MoAaroT 3apaHee. HemocpencTBeHHO mepen mojadyeil Ha CTEHY pacTBOP
nepeMeInBaioT (IepeonaynBaioT), TaK Kak 3a BpeMsl, IOKa OH JIEKUT B SILIUKE,
TSKEJIbIe YaCTULBI (IIECOK) OCENAI0T, MPOUCXOIUT PACCIOCHHE PACcCTBOpA U OH CTa-
HOBUTCSI HEOTHOPOIHBIM.

Cnocoobl kaaaku. Kimagky BepcT BeAyT Tpemsl CHocoOamu: BIPHKHM,
BIIPUCBIK M BIPHUCHIK C MOJIPE3KOM pacTBOpa, a 3a0yTKH — BHOJYIPHUCHIK. BbIOOp
croco0a KK 3aBUCUT OT IUIACTUYHOCTH PacTBOPa, COCTOSIHUS KUpIHUa (CyXoil
WM BJIQKHBIN), BPEMEHH rojia U TpeOOBaHUM K YHUCTOTE JIMLIEBOW CTOPOHBI KJIaJ-
KH.

Cnocobom enpudsicum BBIKIAQABIBAIOT CTEHBI U3 KUPIUYa Ha KECTKOM pac-
TBOpe (0cajka KoHyca 7-9 cM) C MOJHBIM 3alOJHEHUEM U PACIIUBKOM IIBOB. DTUM
CocoO0OM YKIIJbIBAIOT KaK JIOXKKOBBIE, TaK U THIYKOBBIE BepcThl. [Ipu 3TOM pac-
TBOP PacCTHJIAIOT C OTCTYIOM OT Jinna cTteHbl Ha 10-15 mm. Pa3paBHuBarot pac-

TBOp, ThUIbHOM CTOpOHOﬁ KCJIbMBI, II€pEMCIIasad €€ OT YJIO0XXCHHOI'O KHpIIN4Ya H



s yCTpauBasi paCTBOPHYIO MOCTEIb OJHOBPEMEHHO ISl TPEX JIOKKOBBIX WM MSATH
© ThIYKOBBIX kupnuue. Kiianky BIPMIKAM BBIIOJNHSIOT B CIEAYIOIIEM IOPSAKE.
Hepxka B mpaBoil pyKe Ke€IbMy, pa3paBHUBAIOT €0 PACTBOPHYIO MOCTENb, 3aTEM
pedpoM KeabMbI MOATrPedaroT YacTh PacTBOpA U MPUKUMAIOT €r0 K BEPTUKAIBHON
TPaHU paHee YJIOKEHHOTO KUPIUYa, a JEBOW PYKOW JOHOCST HOBBIM KAPIIUY K Me-
cTy yknanku. Ilocie 3Toro omyckarT KMpNH4Y Ha MOATOTOBJIEHHYIO MOCTENb H,
JIBUI'asl €T0 JIEBOW PYKOM K paHee YJIOKEHHOMY KHPIINYY, IPUKAMAIOT K MOJOTHY
KeJbMBI. /[BH>KEHHEM BBEPX NMPABOW PYKH BBIHUMAKOT KEJIbMY, & KUPIIAYOM, MPH-
JIBUTA€MBIM JIEBOM PYKOH, 3aKUMAlOT PacTBOP MEXKAY BEPTHUKAIbHBIMU T'PAHIMU
YKJIaJIbIBAEMOT'0 U PAHEE YJIOKEHHOr0 Kupnuya. HaxxnmMom pykn OCa)XuBaroT yJiio-
YKEHHBIM KUPIUY Ha pacTBOPHOM noctenu. M30bITOK pacTBOpa, BHDKATHIN U3 IIBA
Ha JMIO KJIaJK{, IOAPE3ar0T KENbMOM 3a | mpuem mociie yKIaaku ThIYKaMU KaxK-
IbIX 3-5 Kupnuuen Wik mocie YKIaJIKU JIOKKaMHu ABYX kupnuyeu. PacTtBop ka-
MEHIIUK HaOpachIBaeT Ha PacTBOPHYIO moctenb. Kiajgka moaydaercs MpoOYHOM, C
MOJIHBIM 3aIOJTHEHUEM IIBOB PACTBOPOM, IJIOTHOM M YMCTOW. OJTHAKO 3TOT CIOCO0
TpeOyeT OONbIIEro KOJUYECTBA JIBMKEHUHM, YEM JApPYrue, U MOITOMY CUHMTAETCS
HanboJIee TPYIOEMKHUM.

Cnocobom énpuceix BeIyT KJIaJKy Ha IMJIACTUYHBIX pacTBopax (ocaaka Ko-
Hyca 12—13 cM) ¢ HEMOJHBIM 3aNIOJIHEHUEM IIBOB PACTBOPOM IO JIUIY CTEHBI, T.
€. BIYCTOIIOBKY. IIpolecc Ki1agku J0KKOBOTO psifia MpU 3TOM CIOCOOE BBIMOIHS-
10T B CIIEIYIOUIEM NOps/iKe. B3sB KUpuy U Aepka ero HaKJIOHHO, 3arpedaroT ThIY-
KOBOM I'PaHbI0 KMPIIMYA YacTh PacTBOPA, MPEABAPUTEIBHO PA30CTIIAHHOIO HA I10-
crenu. 3arpedaTh pacTBOP HAUMHAIOT MPUMEPHO HA pacCTOsIHUU 8-12 ¢M OT paHee
YJI0KEHHOro Kkupnuya. lIpuasuras kupnuy Kk paHee YJIOXKEHHOMY, MOCTEIEHHO
BBIIIPABIIAIOT €0 IMOJIOKEHUE U MPKUMAIOT K nocrenu. [Ipu 3Tom yacte pactBo-
pa, cHATAas C MOCTENH, 3alI0IHAECT BEPTUKAIbHBIN [ONEPEYHBIN LIOB. YIIOXKUB KUP-
T4, OCAXKMUBAIOT €T0 PYKOM Ha pacTBOpHOU nocrenu. [Ipu knagke TIUKOBOIO psi-
J1a IPOLECC YKJIAJAKU BBIMOJHSIOT B TOM K€ MOCIEI0BATEIBHOCTH, YTO U JIOKKOBO-
ro, TOJBKO PacTBOP Ui 00pa30BaHUSl BEPTUKAIBHOTO MOMEPEUYHOro IIBa MOATpe-
0aroT HE THIYKOBOM, a JIO)KKOBOM T'paHblo. [ KIagku KUpmuda crocoOoM BITPH-

CBIK PacTBOpP PACCTUJIAIOT TPSAKON C OTCTYIIOM OT Hapy>KHOM BEPTUKAJIBHOM IO-
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BepxHOCTH cTeHbl Ha 20-30 MM, 4yTOOBI TIPU KJIAJKE PACTBOP HE BBLKUMAJICA Ha
JMLEBYIO NTOBEPXHOCTh KJIAAKU. [Ipyn BO3BENEHUN KIIAJIKU B CEMCMUYECKUX pauo-
Hax YKJIaJKa KUPIHYEl B BEPCTOBBIX PsaX ciocoOOM BIPUCKHIK HE JAOMYCKAETCS.

Cnocob enpucvlk ¢ noopeskoll pacmeopa TPUMEHSIOT MpPU BO3BEIICHUU
CTEH C MOJHBIM 3aMOJHEHUEM TFOPU30HTAIBHBIX U BEPTHUKAJIbHBIX IBOB M C pac-
IMBKOI MBOB. [Ipy 3TOM pacTBOp pacCTUNAIOT TAK XK€, KAK U MPU KIIAJIKE BIIPHU-
)KHUM, T. €. C OTCTYIIOM OT Jihila cTeHbl Ha 10-15 MM, a KUpNIMY yKIIaABIBAIOT HA TO-
CTEJIb TaK K€, KaK IpH KJIAJIKe BIPUCHIK. MI30BITOK pacTBOpa, BHIKATHIN U3 IIBA HA
JIMLO CTEHBI, MOAPE3AI0T KEIbMOM, KaK MPU KIIAJIKE BOPUKUM. PacTBop 1is Kinan-
KM TIPUMEHSIOT OoJee KECTKUM, YeM I KIaJKu 0e3 MOJPEe3KH, MOJABHKHOCTBHIO
10—12 cwm. [Ipu upe3mepHOil MITACTUYHOCTH PACTBOpPA KAMEHIIUK HE Oy/eT ycrie-
BaTh Cpe3aTh €ro MpH BBIIABIMBAHUM W3 IIBOB Kiaaku. Ha BbINONHEHHE KIaaKu
BIIPUCHIK C MOAPE3KON pacTBOpa 3aTpaunBaeTCs OOJbIIE BPEMEHU U TPY/a, YEM Ha
YKJIQJIKy BOPUCHIK, HO MEHBIIIE, YEM HA KIIAJIKy BIPUKUM.

Cnocobom enomynpucsix BBIKIAAIBAIOT 3a0yTKy. JlJIsl 3TOro cHavajia Mex-
Jly BHYTPEHHEW U HAPYHOM BEPCTAMHU PACCTUJIAIOT PacTBOp. 3aTEM pa3paBHUBA-
IOT €r0, MOCJIe Yero yKIaIbIBaloT KUpnu4 B 3a0yTKy. [Ipouecc kinaaku 3a0yTku He-
cnoxxeH. Kupnnu npu Kinagke Aepxar MOYTH IUIAlIMS, Ha PacCTOSHUU 6-8 CM OT
paHee YJI0KEHHOIr0, MOCTENEHHO OIyCKas KUPIUY Ha PACTBOPHYIO IOCTENb, 3a-
rpebarT pedpoM HE3HAYUTEIbHOE KOJUYECTBO pPacTBOpA, MPUIBUTAIOT KHUPIHAY
BILUIOTHYIO K PaHee YJI0)KEHHOMY UM HAKMMOM pyK OCa)KMBAIOT €ro Ha MecTo. Bep-
THUKAJIbHBIE IIBbI OCTAKOTCA MIPU TOM YaCTHYHO HE3AMOJHEHHBbIMH. VX 3aMOJIHSIOT
[P PACCTUJIAHUM PACTBOpA I KIAAKU CIEAYIOLIETO IO BBICOTE psANd, NMPUYEM
KaMEHIIHUK CIIEUT 32 TeM, YTOOBI MOMEPEYHBIC BBl MEXKAY KAUPIUYAMU 3aTI0JTHS-
JIUCh MOJHOCTHIO. [110X0€ 3anoaHeHne BepTUKAIbHBIX TOMEPEYHBIX IIBOB PACTBO-
POM HE TOJBKO CHMXKAET MPOYHOCTh KIIAJKH, HO U YBEIUUYMBAET MPOAYBAEMOCTb
CTEH, YTO YMEHBIIACT WX TEIUIO3alIUTHBhIe CBOMCTBA. Kupmnuu 3a0yTKH TUIOTHO
OPWKUMAIOT K MOCTEIH, YTOOBbl BEPXHAS MOBEPXHOCTh YJIOKEHHBIX B 3a0yTKY

KUpI4el Oblla Ha OJJHOM YPOBHE C BEPCTOBBIMU.



s 5.4 KJAJKA CTEH OBJEIMYEHHOW KOHCTPYKIIMU, APMH-
% POBAHME KJIAJIKUA

J1Jist S5KOHOMHUM CTEHOBBIX MAaTepUaJIOB U YMEHbIIIEHUS MAcChl CTEH MpUMe-
HSIOT O0JIETYEHHBIE KIIAJKH, IJI€ YaCTh KOHCTPYKIUI 3aME€HEHA JIETKUM OETOHOM,
3aChIlIKaMU WM BO3AYIIHOM Mpocioikod. Kinaaky KHpHIUYHBIX CTEH OOJerdeH-
HOM KOHCTPYKIIMM BBINOJHSIOT C paciiuBKOM (acagueix MBOB. [lomokoHHBIE
YYaCTKH TaKUX CTEH 3al[UIIAIOT OT YBIIAXKHEHUS, YKJIaJbIBas JBa BEPXHUX psJlia
CIUIOIIHOW KJIaJKH.

Haubounee pacnipocTpaHeHbl CleAyOMNUE BUAbI 00JErYeHHbIX KIIAI0K.

Knaoka ¢ mpexpaouvimu ouagpazmamu: Npoao0JIbHbIE KUPIIUYHBIE CTEH-
KM 4epe3 MATh PSIOB IO BBICOTE MEPEBA3BIBAIOT TPEMSI TOPU30OHTAIBHBIMU Psijia-
Mu—nuadparmoii. [IpocTpaHcTBO MeXay HapyKHOM H BHYTPEHHEH BepcTamH 3a-
MOJIHSIOT JISTKUM OE€TOHOM, IIJAKOM WJIM APYTUM TEIUIOU30JIUPYIOIIUM MaTepua-
joMm. 1o ycnoBusiM MPOYHOCTH BBICOTA KIIAJKU JOJIKHA OBITH HE O0Jiee Tpex 3Ta-
KEW.

Konoouesana knaoka: nBe TPONOJIBbHBIE KUPIUYHBIE CTEHKUA COCIUHSIOT
MEXIy co0OW BepTUKaIbHBIMU auadparmamu (meperopoakamu). «Komommsn»
MEXJy CTEHKaMH 3arOJIHAIOT JETKUM OETOHOM, IIJIAKOM WJIM JIPYTHM YTEIUISIFO-
UM mMatepuaiom. s npeaynpexxaeHus: OCaJKu ChIITy4Yero YTEIUIUTENs B KOO/ I-
1ax yepe3 MATh WJIW MIECTh PSAJIOB MO BBHICOTE YCTPAUBAIOT PACTBOPHYIO CTSIKKY,
apMUPOBAHHYIO MPOBOJIOYHOW ceTkou. [IpeaenpHass BbICOTa KOJIOALIEBOW KIAIKU
— JIBa ATaxa.

Kupnuuno-6emonnasa ankepnasa Kiaoka npeycTaBisieT coO0OM IBe mapai-
JICTIbHBIC CTEHKH, MEXKTy KOTOPBIMHU YJIOKEH JIETKHI O€TOH.

ThIUKOBBIE KUPITUYH, BHICTYIIAIOIINE BHYTPh KIIAJIKU, 0OCCIIEUYNBAIOT aHKE-
POBKY TPOJOJBHBIX CTEHOK ¢ OeTOHOM. BbicoTa Takol KiIagKH IO YCIOBHUSAM
MPOYHOCTH — YeThIpe ATaxa. CTeHbl HAUMHAIOT C YKIIAJKHU JABYX TPEXUYETBEPTOK.
B nepBom psigy Hapy»KHOW W BHYTPEHHEH BEPCThI THIUKOBBIC KUPIUYU YEPEAYIOT
yepes JBa JIoKKa. B IByX clienyromux psaax KUPOUYM YKIIAIbIBAIOT TOJBKO JIO0XK-
kamu. [Tocne Bo3BeieHHs TpeX — MSATU PSAJIOB IPOCTPAHCTBO MEXKIY BEPCTaMHU 3a-

TTOJIHSIIOT JISTKUM OCTOHOM U BHOBH MpoaOJIKAKOT KIIAAKY.
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Knaoky ¢ 6030yuinoii npocnoiikou BeyT 10 MHOTOPSITHON CUCTEME MEpe-
BSI3KU. YTJIBI HAUMHAIOT C YKJIAJKH JIBYX TPEXUYETBEPTOK. B mepBOM psay THIYKO-
BbIE BEPCThI pasneiisier 3a30p mupuHoit 50 mm. Bo Bropom — mectoM psimax
Hapy>KHas BepcTa OTAENsAETCA OT 3a0yTOBOYHOM YaCTH CTEHBI 3a30poM. Yepes MmsTh
PANOB KIIAJIKY NEPEBA3BIBAIOT THIYKAMH. BBICOTA KIIAKK — 110 IATH ITAXKEH.

IIpu kn1aoke ¢ ymenaumenem u3 menaou30IAUYUOHHBIX NAUM 33230
MEXIy JIMLIEBOW BEPCTOM M 3a0yTKOM BBIMOJHSIOT M0 XOIy KJIAJKH TEIUIOU30JIs-
IIUOHHBIM MaTepHalioM (MUHEPATOBATHBIMU IUIUTAMH, ()EHOJBHBIM IMEHOIIACTOM
u ap.). lIpocioiiky yTeriauTens yepe3 KaxIble MATh PSIA0B Pa3IesioT THIYKOBBIMU
psanamu kupnuyen. [IpenensHas BbICOTa KIIAJKH — IISITh ITAXEH.

Apmuposanue Knaoku

ApMupoBaHHe KUPIUYHON KJIAJKA MOXKET OBITh:

e  IIONIEPEYHBIM;

e  BEPTHUKAJbHBIM;

e IPOJOJBHBIM.

IIpy nomepeyHoOM apMHUPOBAHUU HUCIOJIB3YIOTCS OTACIIBHBIE CTEPKHU WIN
CTaJibHas ceTka. CTaJIbHbIE CTEPXKHU MPEIOTBPAILAIOT Pa3pyLIEHUE KUPIUYA IIPU
nedopManusax Ha pacTsbKeHUE U U3ruo.

B ceTky cTep>XHU COEIUHAIOTCA CBAPKOW WM BSI3alIbHOM MpoBOJIOKOM. Co-
eauHeHue npous3BogutTces ¢ maroM 30-120 Mm. B CMEXHBIX HIBaX BMECTO CETOK
HEJIONYCTUMO NEPNEHAUKYISPHO YKIaAbIBAaTh OTACIbHBIE CTPEKHH.

Certka, crenaHHas U3 apMaTypbl OOJBIIOTO AMAMETPa, TPUBOJIUT K YMEHb-
LIEHUIO IPOYHOCTH, YBEINYUBAS TOJIIMHY TOPU30HTAIBHBIX IIBOB.

ApMHpOBKa CTEH, CTOJI00B U MPOCTEHKOB MPOU3BOJUTCS CBAPHOU KJa/104-
HOM CEeTKOH, KOTOpas MOXET UMETh 3UI3aroo0pasHylo, MPSAMOYTOJIbHYIO WM
KBaJpaTHYyIO (hopMmy.

JIns mpenoTBpalieHus npouecca KOppo3uu METAIIMYECKAs CeTKa JOJDKHA
OBITH YTOIJIEHA B pAaCTBOP HE MEHEE YeM Ha 2 MM C KaXJ0W CTOPOHbI. MUHUMAaIb-
Has TOJIIIMHA [IBA MPU 3TOM COCTaBUT NPUMEPHO 14 MM, B TOM YHUCIIE OKOJIO 5 MM

Ha CETKY.
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Cerka yknaablBaeTCsl B KQX/bIH NATHINA psif Kinaaku. Eciu kupnuy Oonbiie
CTaHJAPTHOTO pa3Mepa, TO ApMUPOBATH NPSIMOYTOJIBHOM CETKOW HYKHO B KaxKJIOM
YETBEPTOM PSAAY.

N3rotoBnenue 3urarooOpazHoil apMmaTypbl IPOU3BOJIUTCS TOJBKO Ha
CTPOUTEITBHOM O0BEKTE. JTO BCE UMEET BUJ KaTaHKH JUAMETpoM 5-15 mwm, Hc-
KpUBJIEHHON uepe3 Kaxzable 5-10 cM. 3urszarooOpa3Hoil IpOBOJIOKOH OOJIBIIOrO
JyaMeTpa apMHUpPOBATh HENb35, TAK KaK IIOB OyAET CIMIIKOM IIUPOKHUM.

Vkiagka 3urzaroo0OpazHoil apMaTypbl IPOBOJUTCS TAKKE KAXKIbIM MSATHIN
psn. Ee yknaaplBarOT MApHO M MOA MPSMBIM YIVIOM IIO OTHOLICHHIO K JIBYM IIpE-
HIECTBYIOIIUM psgaM. DTOT CIOCOO0 apMUPOBAHUS KJIAJKU JTIOBOJIBHO MPOCTOM, U
pacxos IEHEXHBIX CPEICTB OyJIeT MUHUMAIbHBIM. XOpOIIO MOIXOIUT AJIS 4acT-
HbIX JoMOB. Kitajnka nepeMbruex U Ap. MOJAOOHBIX AJIEMEHTOB MPOU3BOJUTCS COB-

MECTHO C MOINEPEYHON apMaTypOr, UMEIOIIEN BUJI IPSMBIX CTEPIKHEU.

5.5 KIIAJIKA ITEPEMBIYEK 1 CBOJOB

YacTp cTeHBI, IEPEKPHIBAIOIIAS OKOHHBIN WIIA IBEPHOU MPOEM, Ha3bIBACTCA
nepeMpIukor. Eciam Harpy3ka OT NEpEeKpBhITUN IEpEeNacTCs Ha CTEHY HENoCpen-
CTBEHHO HaJ| MPOEMOM, MPUMEHSIIOT HECYIUe COOpHBIE KeIe300€TOHHBIE TMepe-
MbIYKHU. [Ipr OTCYTCTBMM TakoW Harpy3ku Ui MEPEKPBITUS MPOEMOB IIUPUHOU
MEHee 2 M MPUMEHSIOT KeJIe300€TOHHbIC HEHECYIUE WM PSAJOBbIC KUPIHUYHBIC
NEepEeMBIYKU B BUJIE KJIaJKU HA PACTBOPAX IMOBBIIIEHHONW MPOYHOCTU C apMaTypPHbI-
MU CTEpKHSIMH JUIsl MOJJEPKaHUsI KUPIUYEH HUXKHEro psga. BMecTto psimoBbIX
WHOT/Ia JIeJaloT KJIMHYAThIe TIEPEMBIUKH, KOTOPHIE CIykKaT B TO K€ BpeMs apXu-
TEKTYPHBIMH JieTasiMu (acasa.

C aT0M1 %€ 1eNbI0 IpH TposeTax 10 3,5—4 M 4acTO BO3BOJAT apOUYHbBIC TIe-
peMbruku. Knagky apodyHOro THIa WCIOJIB3YIOT TaKXKe IS YCTPONCTBA MEPEKPHI-
TUW B 3[JaHUSIX: TAKUE MEPEKPBITUS HA3bIBAIOT CBOYAThIMU (cBoaamm). [Ipu knan-
K€ MEePEMBIUCK BCE MPOJOJbHBIC U MOMEPEUYHBIC BBl 00S3aTEIIBHO ILEIUKOM 3a-
MOJIHSIOT PACTBOPOM, TaK KakK Takas KJiaJka paboTaeT He TOJBKO Ha CKaTue, HO U

Ha u3ru0. [Ipu c1abom 3amoHEeHNN PACTBOPOM BEPTUKAIBHBIX IITBOB IO/ BIUSHU-
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€M Harpy3oK CHadaja IPOMCXOAMT CABUI OTACIBHBIX KUPIWYEH, a 3aTeM pas3py-
LIEHUE KJIAJIKU.

PsinoBble nepemMbluKH. Ps10BbIE IEpEMBIUKN BBIKIAIBIBAIOT U3 OTOOPHO-
IO LIEJIOro KUpnuya ¢ COOII0JEHUEM TOPU30HTAIBHOCTHU PSAI0B U IPABUJI NIEPEBSI3-
KU OOBIYHOM KJIaJKu. BeicoTa psioBoil nepeMbruku 4-6 psiioB KIAAKH, a JJIMHA —
Ha 50 cM Oosnblie mMpUHBI TpoeMa. i KiIaJky nepeMblueK IPUMEHSIOT pacTBOP
Mapku He Huwxke 25. Ilog HWKHUHM psa KMpIdya B MEPEMBIYKE B CIIOE pacTBOpa
TOJIIMHOW 2—3 CM YKJIAJbIBAIOT HE MEHEE TPEX CTEPKHEU apMaTypbl U3 KPyIJIOn
CTaJIi JUAaMETPOM He MeHee 6 MM, OOBIYHO M3 pacdeTra 10 OJJHOMY CTEP)KHIO ceue-
aueM 0,2 cM? Ha KaXIple MONKMPIMYA TOJNIIUHBI CTEHBI, €CIIH MO IIPOEKTY HE Tpe-
OyeTcst 60j1ee CUIIBHOTO apMUpOBaHMsl. ApMaTypa BOCIPUHUMAET PACTATUBAIOLIUE
YCUJIMS, BO3HHUKAIOIIKE B KiIaake. KOHIBI KPYIJIbIX CTEP/KHEN ITPOMYCKAIOT 3a Ipa-
HU IIpOoeMa Ha 25 ¢M U 3aru0aroT BOKPYT KUpIHYa.

PsanoBble mepeMblUKU AENaloT ¢ MPUMEHEHHEM BPEMEHHOW OonanyOKu u3
nocok tonmmHou 40-50 mm. I1o Hel paccTHIIalOT pacTBOP, B KOTOPBIM 3aTEM BTall-
JUBAIOT apMaTypHble cTepHHU. KOHIBI onanyOKu ONMparoT Ha KUPIHUYH, BBITY-
IICHHbIC W3 KJIAJKH; MOCJIE CHIATHUS omanyOKku ux cpy0OaroT. MlHOTIa KOHIBI oma-
JyOKM BCTABJISIIOT B OOPO3/IbI HA OTKOCAX MPOEMOB, KOTOPBIE 3aKJIAJIbIBAIOT TOCIIE
cHsTUs onanyOku. Ecnu mupuna mpoema 6ombire 1,5 M, To o onanyOKy B cepe-
JIMHE TIOJICTABIIAIOT CTOWKY WJIM OHAIyOKy OINUPAIOT Ha JEPEBSHHBIE KpyKaja
(mocKu, MOCTaBJIEHHBIEC HA PeOPo).

[IpuMeHsIIOT MHBEHTapHbIE TpyOdaTble omopbl-Kpyxkana. Ux penmaror u3
JBYX OTpPE3KOB TpyO auameTpoM 48 MM, BCTaBJIEHHBIX B TPETUH OTPE30K TPYObI
nuametpoM 60 mm. [lpu 3aknanke kpykan TpyObl pa3IBUralOT TaK, YTOOBI KOHIIbI
MEHBILEro JuaMeTpa 3aX0JIMI BHYTpb OOpO3/, OCTABJICHHBIX B Kiajke. Ha kax-
JbII IPOEM CTaBSIT JBa Kpy»Xkaja, UX MOKHO YCTaHABIMBATH U B TOM CJIydae, KOorjaa
B IIpOEMe Y€ eCTb OKOHHbIE U JIBepHbIe Os10KU. [Ipu Apyrux tumax kpyxai npoem
MO>KHO 3aMOJHATH OJIOKAMH TOJIBKO MOCIIE€ CHATUS ONATyOKH MePEMbIUKH.

Kiaunyatbie U Jy4yKoBbIe NepeMbIYKU. KiauHyaThie M Jy4KOBBIE mEpe-
MBIYKH BBIKJIAJIBIBAIOT U3 OOBIKHOBEHHOTO KEPaMHUECKOro KUpIH4Ya MmyTeM oopa-

30BaHUA KJII/IHOO6pa?>HBIX IIBOB, TOJIIIHWHA KOTOPBLIX BHU3Y MECPEMBIUYKH HC MCHCC 5



MM, BBepXy He Oosiee 25 MM. Knaaky BeayT monepeyHbIMH psiiaMu 1o onanyOke,

YAEPKUBAEMON KpyxajnaMu. /[0 Havayia KIaJKyd NEPEMBIYKHA BO3BOIAT CTEHY 0
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YPOBHS NEPEMBIUKH, BBIKJIAJbIBasi OJHOBPEMEHHO OIOPHYIO €€ 4acTh (MATy) U3
HOJITECAaHHOI0 KUpHH4a (11a0JIOHOM ONpPEAEIsAOT HAlPaBJIEHUE OMOPHOM IMJIOCKO-
CTH, T. €. YIOJl €€ OTKJIOHEHUSI OT BEPTHKAIM). 3aT€M Ha ONaIyOKe pa3MedaroT psi-
Ibl KJIQJKU C TAKMM pacdyeToM, YTOOBI YUCIIO MX OBLJIO HEYETHBIM, YUUTHIBAS IpPU
3TOM TOJIIIMHY WIBA. PAbI KJIQAKA B JAHHOM CJIy4yae CYMTAIOT HE IO BEPTUKAJH, a
110 TOpU30HTANN. L{eHTpaIbHbIN HEYETHBIN P KUPIUYA HA3bIBAIOT 3aMKOBBIM. OH
JOJDKEH HAaXOJUTBHCS B LIEHTPE NEPEMBIUYKM B BEPTUKAJIBHOM NOJ0KEeHHH. Kitanky
KJIMHYATBIX U JIYYKOBBIX IIEPEMBIYEK BEIYT PABHOMEPHO C JABYX CTOPOH OT IATHI K
3aMKy TakKMM 00pa3oM, 4TOObI B 3aMKE OHa 3aKJIMHUBAIACh LIEHTPAJIbHBIM HEYET-
HbIM KUpOU4OM. [IpaBUIBbHOCTH HAMpaBiieHUs LIBOB MPOBEPSIOT IIHYPOM, YKpEIl-
JIEHHBIM B TOYKE IEPECE€YEHUsS] COMPSTAIOIMIMXCA JIMHUA OMOPHBIX YacTeil (IsT).
[Tpu nponerax 6oxee 2 M KJlaJKka KIMHYATHIX IEPEMBIUEK HE JOITyCKACTCsl.
ApoOYHbIe NepeMbIYKHA U CBOAbI. APOUYHBIE NTEPEMBIUKH, a TAKKE apKu U
CBOJIbI BBIKJIAJIBIBAIOT B TAKOW K€ ITOCJIEI0BATEIBHOCTH, KaK M KIMHYAThIE IIepe-
Mblukd. I1IBBI Mexny psaamMu JODKHBI ObITh NEPIEHANKYISPHBI KPUBOW JIMHUH,
oOpa3zyroleld HIKHIOI0 TOBEPXHOCTh apKHU, M HAPY>KHOH MOBEPXHOCTU KIIAJIKH.
[IIBaM KJIagKky MPHUAAIOT KIMHYATYIO0 (OpMYy C YIIMPEHHEM HaBEpPXY U CYKEHUEM
BHU3Y. Takoe pacroioKeHue psAaoB KIAJKH M Pa3fessIioUuX UX MOCTeNed COOT-
BETCTBYET MEPBOMY MPABUITY Pa3pe3KH KIIAJKH, TaK KaK B apKax U CBOJAX YCHJIHE
OT Harpy3Ku MEHSIET CBOE HAIPaBIICHUE, JCHUCTBYS 10 KACaTEIIbHOM K KPUBOM apkKe.
[TocTenu psAOB OKa3bIBAIOTCS MEPIIEHINKYISIPHBIMHA HAMPABICHUIO JTABJICHUU.
Krnaaky apodHbIX nepeMbluek BEAyT M0 onaryOKe COOTBETCTBYIOMIEH (op-
Mbl B TaKOW € MOCJIEeIOBATEIbHOCTH, KaK M KIAJKy KIMHYATHIX IMEPEMbIYCK.
HamnpaBnenue paguaibHbIX IBOB U MPABUIBHOCTh YKIAJAKUA KaXIOro psija MpoBe-
pSAIOT MO IIHYpPY, 3aKpelyieHHoMy B LeHTpe apku. [llHypom u mabnoHOM-
YTOJABHUKOM, OJHA U3 CTOPOH KOTOPOTO HMMEET OYepTaHHe, COOTBETCTBYIOIEE
KPUBHM3HE apKH, ONPEACIAIOT U MPOBEPSIOT IMOJOKEHUE KAXAOTO psiia KIaJKH.
KoHcTpykiust onanyOKy Jyisl KJIaJKU CBOJAOB M apOK JOJKHA OBITH TaKOU, YTOOBI

OHa Morja o0ecrneunuTh paBHOMEPHOE OINyCKaHHWE ee NpH pacnanyOnuBanuu. s
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ATOTO MOJ KpyXaldaMH CTaBST KJIHHbBS, MPU MOCTEIEHHOM OCIA0JIEHUH KOTOPBIX
omaryoka omyckaercs. CpoKu BBIIEPKUBAHUS APOYHBIX U KIMHYATHIX TIEPEMBIUEK
Ha onaJyOKe B 3aBHCHUMOCTH OT TEMIIEpaTyphl HApY>KHOTO BO3JyXa B JIETHUX
YCIIOBUSIX X MAapKU PacTBOpPa MOTYT OBITH OT 5 10 20 CYTOK, a IEpEMBbIUEK PSATOBBIX

— 0T 5 110 24 cyTOK.

5.6 KJIAJIKA B 3SMUMHUX YCJIOBUSX

Ocobennocmu padom npu ompuyamenbHoil memnepamype

[Ipu BBelEHHM B PacTBOPHI C LIEMEHTHBIM BSDKYIIMM XUMHUYECKUX MPOTH-
BOMOPO3HBIX J100aBOK TEMIIepaTypa 3aMep3aHus BOJbl, COAEpPKaIEHCs B pacTBO-
pe, nmoHmxkaercs. J100aBKHM TakkKe YCKOPSIIOT XMMHUECKHI IPOLEcC TBEPACHHUS 1ie-
MeHTa. brarogaps 3Tum Qakrtopam pacTBOp HaKaIUIMBAET MPOYHOCTH MpHU Oosee
HU3KUX TEMIIepaTypax, 4eM OObIluHO. B KauecTBe XMMUYECKUX T0OABOK B PacTBO-
PBI BBOJAT XJIOPUCTBIN KaJbIUN M XJOPUCTBIA HATPHM, YIIIEKUCIBIA Kaaui (Io-
Tall) U HUTpaAT HaTpud. lIpuMeHeHne yka3aHHBIX 100aBOK JOIMYCKAaeTCA B pacTBO-
pe JUid MOJA3eMHOM KIIAJKUA U3 KUPIUYa, KaMHEH NpaBWIbHOW (DOPMBI U MOCTENH-
CTOro OyTOBOT'O KamHs, a TaKK€ CTEH M CTOJIOOB MPOMBIIIIEHHBIX U CKJIAJCKUX
3laHUi, HEe TpeOyoUUX THIATENbHOW OTAENKH MoBepxHocTu. [loTam u HUTPUT
HaTpHs Pa3pelIacTCs MCIOJIb30BaTh TAKXKE W JUISI HAA3EMHOW KIAAKHU 3JaHUU U3
KHpInya, KaMHel u 6510koB. [IpuMenenne pactBopa ¢ Jo00aBKaMu JIJIsi KOHKPETHO-
ro BH/Ia KAMEHHBIX KOHCTPYKUUN JOJIKHO OBITH COTJIACOBAHO C MPOEKTHOM opra-
Huzanuent. Knagky @yHmaMeHTOB U3 pBaHOTO OYTOBOTO KaMHs CIIOCOOOM 3amopa-
JKUBAHUS JOMTYCKAETCSl MPOU3BOAUTH IPU MMPUMEHECHUU PACTBOPOB C XUMUYECKUMHU
no0aBKaMHM JUJIs 37@HUH BBICOTOM 710 TpeX ATaxei. [Ipu 3ToM Knaaky Hy>KHO BECTH
Bpacrop €O CTEHKAMM TpaHILIEH CIOCOOOM «IOJ JOMaTKy», a MpH KIaJKe CTEH
MOABAJIOB BHYTPEHHIOK MOBEPXHOCTh HUX PACKPEIUISAIOT HA NEPUOJ OTTAUBAHUS
omaryokoil ¢ moakocamu. PacTBopHas cMech ¢ XMMHUUYECKHUMH J100aBKaMH B MO-
MEHT YKJIQJKU JOJDKHA UMETh TeMiepaTypy He Hrbke 5° C. 3amep3iuid, a 3aTeM
OTOTPETHIA TOPAYEN BOJIOW PACTBOP UCIIOIB30BaTh 3anpemaercs. [Ipu Bo3Benenun

KJIaJKHN Ha PaCcTBOpax ¢ XUMHYCCKUMU I[O6aBKaMI/I CJICIAT 3a TEM, YTOOBI IIpUuro-
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100aBOK HAYHET CXBATHIBATHCS.
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Knaoka na pacmeopax c xumuyeckumu 0odaskamu

Cnoco6 3aMopakuBaHUsI CBOJIUTCA K cleayromeMmy. PactBop, numeroniuii
MOJIOKUTENIbHYIO TEMIIEPATYPy HA MOMEHT YKJIAJIKH, BCKOPE 3aMep3aeT U TBEPAECET
B OCHOBHOM BECHOMW MOCJI€ TOTO, KaK KjiaJika OTTaeT (XOTs, KOHEYHO, HEKOTOpOe
3aTBEpACBAHKUE MPOUCXOIAUT U Cpa3y K€ MOCJE YKIAJAKU 3a CUET Pa3HULIbl TEMIIE-
paTyp pacTBopa U BO3/yXa), a TaKKe B MEPUOJ 3UMHUX M BECEHHHUX OTTerelen
WIM B CIy4yae UCKYCCTBEHHOIro o0orpeBa Kiajaku. TemrepaTypa pacTBopa BO Bpe-
M OCYIIECTBJICHUS KJIAJKU HE JOJKHA ObITh HUXE: 5 °C, mpu TemmnepaType Bo3-
nyxa -10 °C; 10 °C npu Temneparype Bo3ayxa ot -10 mo -20 °C; 15 °C npu tem-
nepatype Boznyxa Huxke -20 °C. s Toro 4ToObl TEMIIEpaTypa pacTBOpa He ycIie-
Jla OITYCTUTHCSI HUXKE HEOOXOAUMOM, KKy MPUXOAUTCS OCYIIECTBISATh B CKATHIC
CPOKH — PacTBOp JOJDKEH OBITh M3pacxojoBaH B TedeHue 20—30 muH. Henp3s
MCIIOJIB30BaTh 3aMEP3IINNA U pa30aBICHHBIN MOCIE ATOro ropsiueil BoJoW pacTBOp
— no0aBiieHHE BOJABI MPUBOJUT K OOpPa30BaHUIO B PacTBOpPE OOJIBIIOr0 KOJUYE-
CTBa TOp, 3aIlOJIHEHHBIX JIbIOM. PacTBop B mBax MpHOOpETaeT PHIXJIOCTh MPH OT-
TaMBAHWM U HE HaOMpaeT HEOOXOUMOI MPOYHOCTH.

JI1s1 TOro 4TOOBI MIBBI B KJIQJKE ObUTH 00KaThl KaK MOKHO JIy4IIIEe, PaCTBOP
pacCTUIAIOT Ha MOCTENIM KOPOTKUMHU TPsJIKAMU — TOJT ABa JIO)KKOBBIX KUpIHUYA B
BepCcTax W noj 5—o6 kupnuueld B 3a0yTOBOYHOM pAny. Kupnuu HyXHO yKiaabl-
BaTh HA PACTBOPHBIC I'PSIKK KaK MOXKHO OBICTpee, a caMy KJIaJKy CTapaTbCs CKO-
pee BO3BOJUTH B BeICOTY. JlenmaeTcst 3To AJisl TOTO, UYTOOBI paCTBOP B HUKHUX psiiax
VIUIOTHSUICSL TIOJI HAarpy3KOW BBILIETEKAIIUX PATOB JO MOMEHTAa €ro 3aMep3aHus
— 9TO YBEJIMUMUBAET MPOYHOCTh U TJIOTHOCTH KiaAKu. ToJMHA IBOB HE JTOJKHA

IPEBBIIIATH PA3MEPOB, YCTAHOBJIICHHBIX JJIS JIETHEN KIIaJIKU. JTO TpeOoBaHUE 00Y-

2-X

CJIOBJICHO CJIICAYIOIIWMMHU IIPUIHMHAMHA: 3UMHSAA KJIaJKa 3aMCP3aCT B TCHCHUC 1
qacoB, a o0kaTue HE3aTBCPACBUICTO paCTBOpA MPOUCXOAUT ITOCJIC ITOJIHOI'O OTTau-
BaHMA KJIaAKH. HOBTOMy IIpU OTTAMBAHHH KJIdaJJKa, HMCHOIIasi 60J'H:HIYIO TOJIIIUHY

IIBOB, MOKCT AaThb 3HAYUTCIIbHYIO OCAKYy U NAXKC PA3PYIIUTHCA.
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[Ipu ocyiiecTBICHUN KIIaJIKH CITIOCOOOM 3aMOpaKMBaHUSI HEOOXOAUMO Tie-
PUOINYECKA BHUMATEIBHO MPOBEPATH €€ BEPTUKAIBHOCTh — OTKJIOHEHHUE CTEH OT
BEPTHUKAJIU MOTYT MPUBECTU K erle OOJbIIEMY MX HUCKPHUBJICHUIO U Pa3pyIICHUIO
IIpU BECEHHEM OTTaMBaHUM pacTBopa. K MOMEHTY HacTyIieHUs niepephiBa B pabo-
T€ BCE BEPTUKAJIbHBIE PSbI BEPXHETO PsAlla KIAJAKU JTOJKHBI ObITh 3aII0JIHEHBI pac-
TBOpoM. Ha Bpems mepepbiBa KiIaaKy HE0OOXOIMMO HaKpHITh (TOJIEM, MaTaMU U T.
1.), a Iepea BO30OHOBJICHUEM PaOOThl OYUCTHTH OT HAJIEIW, CHETa U 3aMEP3IIIETo
pactBopa. B yrimax m Mectax COEIUHEHHUS IOINEPEUYHBIX M BHYTPEHHUX CTEH HA
YPOBHE MEPEKPHITUIN YKIAJBIBAIOT CTAIBHBIC CBSI3H.

Ecnu 37aHMe MMeEEeT BBICOTY JI0 YETHIPEX ITAXEW, CBA3M YCTAHABIMBAIOT
yepes atax. [Ipu Bo3BeneHnn 60Jiee BBICOKUX 3/IaHUM, a TAaK)Ke B CIIydae, eClId Bbl-
COTa 3TaXka MPEBbIACT 4 M, CBSI3U YCTAHABIIMBAIOT HA YPOBHE KaXIOTO NEPEKPHI-
Thsi. CBA3U 3aBOJIAT B IPUMBIKAIOIIAE CTEHBI HA 1-1,5 M 1 3akaHYMBaIOT HA KOHIAX
aHkepaMu. Bens KoloALEBYIO KJIAJKy, Jy4YII€ YJIBOUTh KOJIMYECTBO apMHUPOBAH-
HBIX IIIBOB U MOBBICUTH MPOEKTHYIO MapKy pacTBopa Ha 1—2 cTymneHu 1o cpaBHe-
HUIO C TIPEYCMOTPEHHOM B JIETHUX yCJIOBHSAX. ECim BBI Belnere KiIaaky CTEH 00-
JICTYCHHON KOHCTPYKIIMH, ITyCTOTHI B HUX HEOOXOAMMO 3aIlOJHATH IUIAKOOCTOH-
HBIMU BKJIQJIBIIIIAMH, IUIAKOOETOHOM C MaJIbIM COJICP’KaHHEM BOJbl WM CYXUMU
3aChIMKaMH 0€3 CMEP3IINXCS KOMBbEB. DTO TTOMOXKET M30€kKaTh OCAJKU 3aCBINKUA U
YXYALICHUS TEMJIOTEXHUYECKUX KAYECTB KIIAJIKU.

OcymiecTBisas KIaaky (yHIamMeHTa B 3UMHUX YCIOBUSIX, HY>XHO Tpeio-
XpaHSATh OCHOBAHWE OT 3aMep3aHusl — HE TOJBKO BO BPEMs caMHUX pabdOT, HO U TIO
OKOHYAaHUHU UX. B MpOTHBOMONOKHOM Cilydae Mpocajka OCHOBAHUS MPH IOJTaU-
BAHUU MOJKET MPUBECTH K MOSBJICHUIO TPEIIUH B KJIaJKe U ee paspyuieHuto. Eciu
B IpoIllecce KJIaJKH YCTaHABIMBAIOTCS OKOHHBIE KOPOOKH, HEOOXOIUMO OCTABISTh
IPOMEKYTOK He MeHee 15 MM (0cafouHbIi 3a30p) MEXAY BEPXOM KOPOOKH U HU-
30M MEPEMBIYKH — C YYE€TOM OCaJIKM KJaJaku. Bo3Boas meperopoiku, cienyer
YUYUTBHIBaTh BEJIMYMHY OCAJKH KJIAJIKHA, & BMECTE C HEW U MEPEKPHITUM B BECEHHEE
Bpemsi. IIpocBeThl, ocTaBiIsieMble 1MOJ MOTOJKOM, JOJDKHBI B JiBa pa3a MPEBHIIIAThH
BEJIMYMHY OCAJIKU CTE€H, 0)KMJAEMYIO B IIpeJeiax JaHHOTro dTaxka. [leperoponku u3

TUIICOBBIX ININT PEKOMEHAYCTCA YCTAaHABIMBATL TOJBKO B IIOMCIICHUAX, I'AC TCM-
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neparypa He omyckaercst Hrke 5 °C. Ilpu 3ToM pacTBOp TOTOBSIT Ha MOJIOTPETOM
Boje. Hy u HakoHel, HEOOXOAMMO CKa3aTh, YTO MPU OTTAUBAHUM KJIAJKa MMEET
HAaUMEHBIIYIO0 TPOYHOCTh U MOXKET Pa3pyILIMThCS OT meperpy3ku. IMeHHo moarto-
My CIOCO0 3aMOpaKUBAHUSI IPUMEHSETCS TOJIBKO MPU BO3BEICHUU KOHCTPYKIIUH,
BBICOTA KOTOPBIX HE MPEBBIMIAET 15 M.

Knaoka kupnuua cnocobom 3amopasrcueanusi

Bbyto0GeToHHas knajka MO CBOMM CBOMCTBAM 3aHMMAET MPOMEXKYTOYHOE
MECTO MEXIy KOHCTPYKIMSIMHU u3 OeToHa u OyToBoi kiaakoil. [IpouHocts ee 3a-
BHUCUT, TJIABHBIM 00pa3oM, OT MPOYHOCTH BXOJAIIEIo B ee coctaB OeroHa. Ecmu
OyTOOETOHHYIO KJaJKy BO3BOJUTH METOJIOM 3aMOPAKUBAHMS, TO B MEPUOJ OTTAU-
BaHUS NMPOYHOCTH €€ OYJEeT MPaKTUYECKU paBHA HYII0. [loaTOMYy 3aMopakrBaHuE
OyToO€TOHa JOMYyCKAaeTCs JIMILIb MOCIE TOro, Kak MPOYHOCTh O€TOHAa B HEM JI0-
cturnet 50% ot mpoekTHOM, HO HEe MeHee 7,5 MIIa. ByToOeToHHYyI0 KIaaky 3UuMOM
BBIMOJIHAIOT CIOCOOaMH, KOTOPbIE 00ECIIEYMBAIOT HAKOIJIEHHE OETOHOM IMPOYHO-
CTH B 33JaHHBIX Ipejaesiax A0 ero 3aMmep3anus. 1 3TOro mpuMEHSIOT crocod
TEPMOCa, KOTOPBIM MCHOJIB3YIOT MPHU BHIIOJHEHUH OOJIBIINX 00BEMOB OETOHHBIX
paboT. B 3MMHUX yCIOBHSX UCIOJIB3YIOT TAKKE AJIEKTPO- U MaponporpeB 0yroode-
TOHA.

Knaoka cnocooom mepmoca. Criocob6 TepMoca OCHOBaH Ha COXpaHCHUU B
KJIQJIKE€ TEIUIOThI YJIOKEHHBIX MOJOTPETHIX MATEPUATIOB U TEIUIOTHI, BBIIEISIEMOMN
OeTOHOM B Mpoluecce TBepAeHus ueMenTa. [Ipu npuMeHeHun 3Toro cnocoda oyTo-
BbIIl KaMEHb Mepe]l YKIAJAKON B N0 JODKEH ObITh OUYHMIIEH OTO JibJla M CHEra, a
OETOHHYIO CMECh, MPUTOTOBJICHHYIO HA MOJOTPETHIX 3aNOJHUTENAX (1IeOHe, mec-
K€) U BOJE, HEMEJUICHHO YKPBIBAIOT IOCJIE YKJIAJAKH B JIEJ0, YTOObI COXPAHUTDH B
Hel TeroTy. Temneparypa O€TOHHOW cMecH IpPH KIIaJKe JOJKHA COOTBETCTBO-
BaTh MPUHSTOMN MO pacyeTy UM YKa3aHHOM B MPOEKTE MPOU3BOJICTBA padOT C TEM,
9TOOBI 32 BpeMs BBIICPKUBaHUS OyTOOETOHA B YTEIUICHHOW omamyOke Obuia J10-
CTUTHYTA 3aJlaHHas POYHOCTH OETOHA.

UYtoOBl yCKOPUTH TBEP/ICHUE OETOHA, MPUMEHSIOT MIPEABAPUTEIBHBIN Pa3o-

IPEB CMECH Mepel YKIAIKON ee B onayOKy, a TakKe BBOASIT XUMHUUYECKUE 100aB-
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KM, KOTOpPbIE CHUXKAIOT TEMIIEpaTypy 3amep3aHus OETOHHON CMeCH U MO3BOJISIOT
UCIIOJIb30BaTh OyTOBBIN KaMeHb 0€3 MOJ0TpeBa.

Knaoka ¢ npumenenuem snekmponpozpesa. Ilpumenss 31oT cnoco6, Oy-
TOBBI KaME€Hb OYMIIAIOT OT CHera W Hajeau. Temmeparypa OETOHHOM cMecu
JOJKHA OBITh TaKoM, YTOOBI YJIOXKEHHAs B KOHCTPYKIMIO OyTOOETOHHAs CMECh K
MOMEHTY BKJIIOYEHUS JIEKTPO- U MapONporpeBa uMmesa temneparypy He Huxe 10
°C. Jlnsa snektpornporpeBa B OETOH 3aKJIaJbIBAIOT CTEP>KHEBBIE SJIEKTPOJIbI U MO/I-
KIIFOYAIOT X K CETEBOMY HalpsDKEHUIO. PacronokeHue rpynn 3JIeKTPOAOB MOolie-
peK pyHIaMeHTa B TEIUIOTEXHUYECKOM OTHOIIEHUH 0ojiee 3¢ (HEKTUBHO, HO B 3TOM
cillydae HEBO3MOXHa MX oOopaunBaemMocTb. KpoMme TOro, 3iaekTpojnbl OyayT me-
math ykjaajake OyroBoro kamus. [loaToMy mporpeB BeayT OOBIYHO C MOMOIIBIO
HAIIMBHBIX 3JIEKTPOJIOB, 3aKPEIUISIEMbIX HA BHYTPEHHEW CTOPOHE OnaiyOKH, Mpu-
MEHSS TPYIIOBOE UX BKIIOYEHUE.

HezaBucumo oT croco0a BbLACPKUBAHUS KIAIKUA TPU IOJIOKHUTEIbHOU
TeMIiepaType (10 NpuoOpEeTEeHUs €10 3aIaHHOM MTPOYHOCTH) COCTOSIHUE OCHOBAHUS,
Ha KOTOPOE YKJIAJbIBAIOT OETOHHYIO CMECh, & TAKXKE CIIOCO0 €€ YKIAJIKH JOJIKHbBI
UCKJII0YaTh BO3MOXKHOCTh 3aMep3aHMsi OETOHHOM CMeCH B CThIKE C OCHOBAaHUEM.
Croil cTapoil KiIaJKu B MECTE CThIKAa C HOBOW JOJKEH OBITh OTOTPET JI0 YKIIAJIKU
O6eToHHOI cMecH (Temneparypa He Hike +2° C) u nmpeoxpaHeH OT 3aMep3aHus 10
pUOOpETEHUs] BHOBb YJIO)KEHHBIM O€TOHOM TpeOyeMoil mpouHocTH. KauecTBo Oe-
TOHHOM CMECH IMPHU YCTPONUCTBE OYTOOETOHHBIX (PYH/IAMEHTOB B 3UMHHUX YCIIOBUSIX
CUCTEMATUYECKU KOHTPOJIMPYIOT: MPOBEPSIOT MOABUKHOCTh CMECH, TPABUIIBHOCTD
JIO3UPOBKU BSDKYIIETO BEUIECTBA W 3alOJHUTENICH, TEMIEepaTypy HpH YKIAIKE B
JEeNo0.

B Bo3BenIeHHOI Ki1aAKe KOHTPOJUPYIOT TEMIIEPATYPHBIA PEKUM TBEPACHUS
OeTtoHa. JIj1s1 9TOTO B KJIaJIKE OCTABJISIFOT THE3/Ia C MPOOKaMH, YTOOBI MOKHO OBLIO
U3MEPUTHh TEPMOMETPOM TEMIIEPATypy B CEPEAMHE KIAJKH U Yy €€ NMOBEPXHOCTH.
Kpome TOro, KOHTpPOJUPYIOT MPOYHOCTH OETOHA MO KOHTPOJBHBIM 00pa3lam.
JlanHBIE O METOAAX M CPOKAX BBIICPKUBAHUS OyTOOECTOHHOW KIIAJIKH M 00Pa3IloB

OeToHa JJI1 KOHTPOJISL €r0 MPOYHOCTH, O TEMIIepaType KIAIKUA U TETUIOBOM PEKH-
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MC €€ BBIACPIKHUBAHHA 3aHOCAT B KYpPHAJI OCTOHHBIX pa60T, KOTOprﬁ ABIIACTCA OO-

KYMEHTOM IIPH MPUEMKE BBIMOJHEHHBIX PA0OT.

5.7 UHCTPYMEHTbBI U NPUCIHHOCOBJIEHUA IJ51 KAMEH-
HOM KJAJKH U OPTAHU3AIIAS PABOYEI'O MECTA KAMEHIIIUKA

NHCTpyMEHTBI, TPUMEHSIEMBIE JJIsI KAMEHHOM KJIAJKHU:

- KellbMa [l pa3paBHUBAHUSI PACTBOPA, 3aMOJHEHUS UM BEPTUKAIBHBIX
IIBOB U yAAJICHUS U3JIMUIIKOB PacTBOPA,

- KOBII-JIONIATa WJIM COBKOBAs JiomaTa Il MOJa4d, pACCTUIIAHUS U pa3paB-
HUBaHUs PacTBOpA,

- MOJIOTOK-KUPOYKA OJJHOCTOPOHHSIS U1 pyOKH U TECKH KUpIUYa, KHPOUYKa
JIBYCTOPOHHSIS JJIs1 (GUTYPHOM TECKU KUpIHYa,

- paCIIMBKU — TPSIMOYTOJbHAS M BOTHYTasl NIk 0OpabOTKHU IIBOB Ha I0-
BEPXHOCTH HEOIITYKAaTypHUBAEMbIX CTEH,

- KyBaJl]a U MOJIOTOK JUIsl OKOJKA M OCAKHBaHUSI KaMHEH Mpu OyTOBOM
KJIAJIKE.

NuBeHTapp: sSUK I pacTBOpPa METAJUIMYECKAN WIIU JEPEBSIHHBIA €MKO-
creio 0,3...0,4 M3 Ha pabGouem MecTe KaMEHIIUKA, OYHKEpP METALIMYECKMI €MKO-
ctro 0,75 M3 119 momaum pacTBOpa M3 PaCTBOPHOIO y3ia K paboueMy MECTy Ka-
MEHIIUKA, KOHTEUHEPHI WU TIOIOHBI JJIsI TPAHCTIOPTUPOBKHU KUPIIHYA.

KoHTpoapHO-u3MepuTenbHbIe MPUHAJIC)KHOCTH:

- 0TBEC (BECOK) CO IIHYPOM JIJIsl MPOBEPKU BEPTUKATIBHOCTH KIIAJIKH,

-METp CKJIaJIHOM, pyJieTKa JiJisi pa30MBKU U MPOBEPKU Pa3MEPOB MPOEMOB,
MPOCTEHKOB U CTOJI0O0B,

- YPOBEHb YHUBEPCAIBHBIN J1JI MPOBEPKHU TOPU3OHTAIBHOCTH KIIaJKH,

- ICPEBSIHHBIN YTOJIBHUK JJI POBEPKH U 3aKJIAJIKU YTJIOB,

- MOpsIOBKa — peiika JmHo# 3...3,5 M ¢ JeleHusMu depe3 7,7 cMm s
pPa3METKH PsIIOB KUPIMUYHOM KJIAJKH 1O BbICOTE (JIJ1s OJIOKOB M KaMHEW MPaBUJIb-
HOUM (DOpMBI pa3Mep JeNeHHs paBEeH TOJIIMHE OJIOKA WM KaMHS ILTIOC TOJIIMHA

1IBa C pacTBOPOM),
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- IPUYAJIKK — KPYYEHBIA HIHYP TOJIIIMHON 2...3 MM HATATUBAETCA MEXKIY
MOPSAOBKAaMU 7151 00ECTICUeHUs TPSIMOJIMHEHHOCTH U TOPU30HTAILHOCTHU PSIIOB BO
BpeMsl KJIaJIKH,

- MPaBUJIO — JEPEBAHHBIN Opycok jqiuHo# 1,2...1,5 M u cedennem 40x50
MM JJisI TIPOBEPKU MPSIMOIUHEUHOCTU PSIIOB U MPABUIBHOM TJIOCKOCTU CTEH BbI-
MOJIHSIEMOU KIIaJIKH.

Jleca u noomocmu

KaMmeHIuk MOXeT NpOU3BOAUTENHHO BBIMOJHSITEH KJIAJKY C OJHOTO YPOBHS
Ha BeIcOTY 10 1,2 M. Ilpu BeIcOoTE Kiamku Gosee 1,2 M HEOOXOAMMO MPUMEHSTH
BCIIOMOTaTEJIbHBIE YCTPOMCTBA (IIOJAMOCTH U Jieca).

[TomMoCTH HCMONB3YIOT MPHU KIAJKE CTEH Ha BBICOTY ATaxka. B orteue-
CTBEHHOM MPAKTUKE B OCHOBHOM MPHUMEHSIOT CJICIYIOIINE WHBEHTAPHBIE MOIMO-
CTH: IIAPHUPHO-TIAHEJbHbIE, HMIAPHUPHO-OJIOYHBIE M TEPEHOCHBIE IJIOIMAIKH —
MOJMOCTHU (B CTECHEHHBIX yCJIOBUSIX.) OHM MO3BOJISIOT BECTH KJIAJKy BTOPOTO U
TPETHETO SPYCOB.

Jleca UCHONIB3YIOT MIPU BBINOJHEHUH KJIAJIKK HA BCIO BBICOTY 3aaHus. [Ipu-
MEHSIOT UHBEHTApHBIC Jieca CIACAYIOMIUX TUIIOB: TpyOUuaThie OONTOBBIE, TPyOUaThIE
0e3004TOBbIE M M3 OOBEMHBIX 3JIEMEHTOB. TpyOuarbie OOJTOBBIE BKIIOYAIOT:
CTOMKH W PUreNd, COCAUHEHHBIE C MOMOIIBIO ChEMHBIX XOMYTOB. OHU yHUBEp-
CaJIbHBI, TaK KaK MO3BOJIAIOT BECTH KKy HE3aBUCHUMO OT peiibea MECTHOCTH U
ouepTaHusl 3JaHUs, COOpYKeHHs. TpyOuarbie 0e300yTOBBIC Jieca. TpyOuarbie
CTOMKHM yCTaHaBIMBaIOT Ha OamiMaku. Ha croiikax B (MKCHUPOBAHHBIX TOYKAX IO
BBICOTE IIpUBapeHbl MaTpyOku. CTOMKM MeXAy cO00il CBSI3aHbl PUTEIsiMU, HA KOH-
1[aX KOTOPBIX 3aKPEIUICHBI KPIOKHU; MO PUTEISIM YKIIAbIBAIOT JACPEBSIHHBIA HACTUI
Y YCTaHABJIMBAIOT OTPAXKICHHUE.

Opzanusayusn pabouezo mecma KAMEHUWUKA

Pabouee mMecTo KamMeHIIMKA MPU KIAJIKEe — 3TO YYaCTOK BO3BOJUMON KOH-
cTpykiuu (pyHIameHTa, CTEHBI) U MOAMOCTEH, T/ pa3MElIalOTCs MaTepuallbl,
MPUCTIOCOOJICHNS, UHBEHTaph, MHCTPYMEHTHI U TEPEBUTACTCS CaM KaMEHIIHK.
OHO moJieJIeHO Ha TPH 30HBI: pabouylo, 30Hy MaTepuaioB U TpaHcnopTHYy. [Ipu

noaadyc Mar€prualoB IOABEMHBIMHA MCXaHU3MAMU IMMOCIICAHASA OTCYTCTBYCT.



s Marepuanbl B 30HE pacrojaraiTcs CIeIyrIMM o0pa3oM: IpH KIaJKe

{Dg TIIYXUX CTEH YePEemyIOTCS MOAOHBI C KAMEHHBIMU MaTepHaaMH | SIIIUKU C pac-
TBOPOM, MPHU KJIAJKE CTEH C MPOEMaMHU SIITUKUA C PACTBOPOM Pa3MEIIAIOTCs HAIPO-
TUB MPOEMOB, a MOAJIOHBI C KUPIIUYOM — HAIIPOTUB MPOCTEHKOB. PaccTosiHue Mex-
ny smkaMu 1 oanoHamu — 20-40 cm. [Ipu kiajgke cToI00B SAIUKH C PAaCTBOPOM
Y TIOJITOHBI C KUPITUYOM PACIOJIararoT Mo pa3Hble CTOPOHBI CTO0A.

JI71s1 BBIMOJIHEHUST pa0OT B TEMHOE BpPEMs CYTOK paboyee MECTO KaMEHIIIH-
Ka JIOJKHO UMETh UCKYCCTBEHHOE OCBellleHHEe. MUHMMalbHas OCBEIIEHHOCTh I0-
PHU3OHTAIBHBIX TJIOCKOCTEW — 25 5K, BepTuKaiabHbIX — 10 nk. MeToasl opranusa-
MU KJIQJIKU: METOJ MOMEPEYHBIX 3aXBAaTOK C MOOCEBOU CIeMAIU3AlIMEeH 3BEHbBEB,
MOTOYHO-PACWICHEHHBIN, MOTOYHO-KOJIbIIEBOM. CyTh METO/1a TOOCEBOM CIIEIUAITH-
3aIlMU 3aKJI0YAETCsl B TOM, UYTO 3a KaKJBIM 3B€HOM Ha KaXJIOM SIPyCe M KaKJIOM
ATaKE 3aKPEIUIACTCS OJHOTHUITHAS JIEISTHKA, OTPaHUYEHHAS OJHUMHU M TEMU XKe T10-
NEePEUYHbIMU OCSIMU 37aHusl. Ha oHOIM M TOH ke JelsiHKe Ha BCEX Tpex spycax
Ka)XJIOr0 3Ta)ka MOCIEA0BATEIbHO BBITIOJIHSAIOTCA OAHU M Te ke omnepauuu. [Ipu
MOTOYHO-PACWICHEHHOM METOJIE KJIaJKa CTeH B NpelefiaX 3axBaTKH BEJCTCS Ha
BCIO BBICOTY 9Taxa.

[Ipy MOTOYHO-KOJBLIEBOM METOJIC 3/1aHUE HE pa30MBaeTCsl Ha JEISHKH, a
KJIaJIKa CTEH BEIETCS 3BEHBSMU O TIEPUMETPY 37aHUsI Ha OJHOM BhicoTe. Kaxkmoe
3BEHO BBIMOJHACT OJHY YacTh psAJia KJIAIKU U paOOoTaeT Ha BCEH 3axBaTKe B TPU
cMenbl. Opranuzanusi Tpyaa B caMoil Opuraae OTAMYaeTCsl OT MPUHATON TPH TI0-
OCEBOM METO/IE.

Kiagky KUpOIUYHBIX CTEH BBITIOJHSIOT SPYCaMH IMPHU BBICOTE KaKIOTO HE
oomee 1,2 m. PabGouas 30Ha kameHmmkoB coctaBiser 0,6-0,7 M, mpu pabore
YKPYITHCHHBIMH 3BCHBSIMU OHa yBenmunBaeTcs 70 0,8 M. 30Ha CKIIaIupoBaHUs Ma-
TEPUAIOB COOTBETCTBYET IIUPHHE IMOAJOHOB C KUPIMYOM U SIIIIUKOB C PACTBOPOM
u paBHa 0,6-1 M. PacctosiHue Mexay noJaoHaMy ¢ KUPIUYOM U SIIUKAMH C pac-
TBOpoM coctapisieT 0,3-0,4 M. Obmmiasi mupuHa pabodero npocTpaHcTea — 2,5 M.
3amac KMpnu4a MPUHUMAIOT M3 pacdeTa JByX4acoBOW moTpeOHoCTH. PacTBopHEIE
amuky pazmepom 0,25x3 M 3anonusaoT 3a 10-15 MuH 10 Hayana kinaaku. OpoHT

pa60T ACJIAT HAa 3aXBATKH, 4 UX, B CBOIO OYCPCAb, — Ha ACIIAHKU. Yucio JCIITHOK



s, BPHHHMAIT 1O KOJIMYECTBY 3BEHBHEB KaMEHIIMKOB. COCTaB 3BeHa MOIOMPAIOT B
[— 3aBHCHMOCTH OT KOHCTPYKIMM M TOJIIMHEI BBIKIAJBIBAEMOH CTEHBI, CIOKHOCTH
paboThI, XapakTepa oTAeaKU dacana u oomero oorema padot. Knaaky creH Bener

3BCHO KAaMCHIIMUKOB U3 IBYX, TPCX U ILITH YCJIOBCK.



