YBakaemMbI yntatens!

[daHHbIA yuyebHWK NpeaHasHayeH AN U3YUYEHUS AUCLUNANHDI
«CTpPOUTENLCTBO XUJbIX U 06LECTBEHHbIX 34aHNI» 1 ABNSETCS Yac-
Tbl0 YU4E6HO-METOAMYECKOTO KOMMIEKTA NO cneynanbHocTn «CTpou-
TENbCTBO W 3KCNyaTauus 34aHUA U COOPYXKEHWUIA».

Y4yebHO-MeTOANYECKMA KOMMNMIEKT MO cneynanbHOCTU — 3TO OC-
HOBHaa 1 JONONHWUTENbHAA NUTepaTypa, NO3BONAKLLAA OCBOUTH Che-
LManbHOCTb, MONYUYUTb NPOPUNbLHbIE 6a30Bble 3HAHMUA. KoMMNnekT co-
CTOUT M3 MOAynei, chOPMMUPOBAHHbLIX B COOTBETCTBUM C YYEOHbLIM
NAaHOM, KaXXAblli U3 KOTOPbIX BKAOYaeT B Ce65 Y4eOHUK U AOMNOHS-
o e ero yuebHbole nsgaHnsi — nabopaTopHbIili NPakKTUKYM, KypcoBOe
NPoeKTMpOBaHMe, NnakaTbl, CIPaBOYHMUKN N MHOTOe Apyroe. Moaynb
MOJTHOCTbIO 06ecrneynBaeT N3yYeHNe KaXKAO0W AUCLMMINHBI, BXOAALLEN
B yuebHyl0 nporpammy. Bce yuyebHO-MeTO4MYECKME KOMMEKTbI pas-
paboTaHbl Ha OCHOBE €AMHOr0 MOAX0Aa K CTPYKTYpe M310XKeHus
yuyebHOro matepuana.

BaXHO OTMETUTb, YTO pa3paboTaHHble MOAYNW AUCLMUNANH, BXOAS-
wue B yuye6HO-METOAUYECKUIA KOMMNMIEKT, UMET CaMOCTOSITENbHYO
LLEHHOCTb M MOTYT 6bITb MCMNOMb30BaHbl NMPK BbICTPaUBaHUM y4ebHO-
MeTOAMYEeCKOro obecnevyeHns obpasoBaTe/ibHbIX MPOrpaMmM 00y4eHus
CMEXHbIM CMeunanbHOCTAM.

Mpwn pa3paboTke y4e6HO-METOAMYECKOTO KOMMIEKTA YUYMUTbIBAIUCh
Tpe6oBaHMa ocyAapCTBEHHOT0 06pa3oBaTeNbHOr0 CTaHAapTa cpeaHe-
ro npodeccmoHanbHOro o6pasoBaHus.



Mpeancnosue

MeTo0M10rM4YecKoin 0COBEHHOCTbLIO JaHHOr0 yuyebHMKa ABNsSeTCA
KOMMMNEKCHOe pacCMOTPEHNE CTPOUTENbHbLIX MPOLLECCOB U OnepaLuii,
OCYLLECTBNAEMbIX NPU BO3BEAEHUM XUMbIX N 06LLECTBEHHbIX 3[4aHWIA,
OCHOBbIBalOLLLEECA HA TEXHONOMMYECKOWK NOCNef0BaTeIbHOCTY BbINO/-
HEHWA CTPOUTENbHO-MOHTAXHbIX paboT Npu CO6MOAEHUN YCNOBUIA
TeXHUKN 6e30macHOCTM, obecneymBatoLeil HEOOX0AMMOe Ka4yecTBO
paboT. B yuye6HMKe npefcTaBneHbl BO B3aMMOCBS3M TEXHOMOTMYECKNE
N OpraHn3ayMoHHble NPUHLUUMBI NPOEKTUPOBAHUS TEXHOMOTUMN W
opraHusaumy paboT HY/eBOro U Haf3eMHOr0 LUKIOB, Bbibopa onTu-
Ma/lbHbIX pelleHunii, 0COBeHHOCTM NPOM3BOACTBA CTPOUTENbHO-MOH-
TaXHbIX paboT Npu oTpuuaTeNbHbIX TeMMepaTypax, a TakXe BOMpPO-
Cbl OXpaHbl Tpyfa M TEXHUKN 6e30MacHOCTH.

[na Heo6XoAMMOCTM OAHO3HAYHOW TPAKTOBKW psifa TEPMWUHOB U
onpefeneHnin B cBs3n ¢ pehopMUpoOBaHMEM CTPOUTENBHOIO KOMMEeK-
Ca M YCKOPEHHbIM Pa3BUTUEM CTPOUTE/IbHOW AeATe/IbHOCTN NMPOEKTHO-
CTPOUTENbHbLIX OpraHu3aumnii B pbIHOYHbIX YCNOBUAX B KaXXAOW rnase
npvBefeHbl OCHOBHbIE TEPMUHbLI U OMpeAeneHuns, chopMynnpoBaHHble
Ha OCHOBAHWW KNaCCUYECKUX 3HAYEHWI 3TUX CMOB, a TaKXe pefak-
LW, KOTOpPble AaOT COBPEMEHHbIE HOPMATUBHO-TEXHUYECKNE AOKY-
MEHTbI.

CTpouUTeNbCTBO ABNAETCSA OLHON M3 OCHOBHbLIX Chep MPOU3BOA-
CTBEHHOI AeATeNnbHOCTH YyenoBeka. KOHEYHbIM pe3ybTaToM BbINo-
HEHWUS COBOKYMHOCTW CTPOUTE/IbHbIX MPOW3BOACTBEHHbIX MPOLECCOB
ABNAETCA CTPOMTENbHAA NPOAYKLMA, MOA KOTOPOI nogpasymeBaroT-
CS OTAENbHble YacTW CTPOSAWMXCA 06BHEKTOB M 3aKOHUYEHHble, T.e.
BBEflEHHble B 3KCNAyaTauuto, 34aHNs U COOPYXKEHNS PasIMYHOro Ha-
3HaYeHus.

B nocnefHue rofbl AeATeNbHOCTb MO MPOEKTUPOBAHUID U CTPOW-
TeNbCTBY 3AaHWIi CyLLECTBEHHO M3MeHMMNAch Kak B 4aCTW MpUMeHse-
MbIX KOHCTPYKTUBHbIX PELUEHWIA, COBPEMEHHbIX KOHCTPYKL WA, MaTe-
puanoB MU TEXHONOTUIA, TaK U B YaCTU UCMNOMb30BaHUSA BbICOKO3I(DDekK-
TUBHbIX CTPOUTENIbHLIX MalUWH, MeXaHu3MOoB, OCHAcTKW. CyLLeCTBEH-
HblA KAYECTBEHHbI CKAYOK B pa3BUTWUK MONYYUIN TEXHONOTUN MPOU3-
BOACTBA CTPOUTE/IbHO-MOHTaXHbIX PaboT, BbIMO/IHEHWE MHOTo06pas-
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HbIX CTPOUTE/bHBIX MPOLECCOB U OPraHuM3aLMOHHbIX MPUEMOB CTPO-
UTeNbCTBA 3[4aHWUI U COOPYXeHUN. IHTEHCUBHO pa3BMBAETCS MOHO-
NNTHOE M CO60PHO-MOHONNTHOE CTPOUTENLCTBO.

MHOroo6pasne KOHCTPYKTVBHbIX PELUEHUI 3[aHNI 1 COOPYXKEHWI
TpebyeT NPUMeHEHNS] COBPEMEHHBIX CTPOUTENIbHbIX TEXHOMOTUIA, Bbl-
MOSIHEHWS Pa3/INUYHbIX MPOLECCOB C MCMONb30BAHUEM COBPEMEHHbBIX
MaTepuanoB W KOHCTPYKUMIA, MAaWUH Y MEXaHW3MOB.



[nasa 1

30AHNA N NX KOHCTPYKTUBHBIE
PELUEHNA

Bce 06beKTbl CTPOUTENLCTBA, UNU CTPOEHUSA, NOAPa3fensatTcsa Ha
3[4aHNA 1 COOpyXeHUs. 34aHNSAMU Ha3blBalOTCA Ha3eMHble CTPOEeHUS,
MmeroLLe B CBOEM COCTaBe NOMeELLEeHUs, npegHasHayeHHble ana Tpyao-
BOW 4eATeNbHOCTU U COLMANbHO-6bITOBbLIX HYX/[ YeNnoBeKa: NpoXuBaHus,
yuyebbl, oTabixa.

CoopyXeHuns, B KOTOPbIX HET NMOMELLEHUA A8 NPOXUBAHUSA UK pa-
60Tbl NOAel (MAN 3T NMOMELLEHNS He OnpefenstoT raBHOro HasHaue-
HWUS), Ha3blBAOTCA WUHXEHEPHbIMU, UK cneunanbHbiMu (MOCTbI, AblMO-
Bble TPY6bl, pagno- 1 TenemMaudTbl, pesepByapbl ANS XULKOCTENR, rasronb-
4epbl, GyHKepa 1 cUNoChl).

OCHOBHBbIE TEPMWHbI 1 ONPEAENEHNA

3[aHne — HasemMHoe CTPOUTEe/IbHOE COOPYXKeHMe C NOMeLeHUIMN
4Na NPOXWBaHUSA N (UNK) LeATeNbHOCTU N0Aei, pasMeLLeHnsa Npons-
BOLCTB, XPaHeHWA MPOLYKLWUU UNN COLEPXKAHUA XXUBOTHBIX.

KapkKacHO-naHenbHble KOHCTPYKUUN — KOHCTPYKLUU, KOTOPbIe
COCTOAT M3 HeCyW X 31eMeHTOB Kapkaca (Kefie306eTOHHbIX Uan
CTaNbHbIX KOMOHH W pureneid) n orpaxgarwnx KOHCTPYKUNA (CTEHO-
BbIX MaHenei, NAUT 1 naHeneid NOKPbITUIA 1 NepPeKpbITUii).

KonoHHa — onopa (06bIYHO KPYrioro cevyeHus), npefHasHayeHHas
ON8 BOCMPUATUA BEPTUKANbHbIX Harpy3okK; 3NeMeHT apXUTEeKTYPHOI
KOMMNO3WLUWUWN 34aHUSA UK COOPYXeHMA. KONOHHbI ObIBAlOT KaMEHHbIE,
6eTOHHbIE, XKene306eTOHHbIE, MeTanInvyeckme. B KONOHHAX pasfinya-
IOT HMKHIOH YacTb (6a3y), cTBoN ((PycT) M BEHYAKOLW Y YacTb (Kanu-
Tenb). Knaccuueckas KO/IOHHa MMeeT CTPOro OnpefesieHHble Nponop-
UMK, 4TO NpUAaeT eli XyJ0XEeCTBEHHYI LEeNbHOCTb U BbipasuTenb-
HOCTb.

KOHCTpYKTHMBHAA Cxema 3[aHusa — MNOHATUE, XapakTepusytoLlee
TUN Hecyl,ero ocToBa 3faHua. Hecywuii ocToB — 3TO cucTema ane-
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MEHTOB 34aHuii, o6ecrneynBaroLLMX ero NPOYHOCTb, XXECTKOCTb U yC-
TOWYMBOCTb.

KOHCTPYKTMBHbIE YacTW 34aHNIA (COOPY>KeHU) — YacTu 3haHui
(coopyxeHuin), KoTopble 06pa3yrdT CTPYKTYPHO HeAeNNMbIi MHOTO-
(PYHKLMNOHaNbHbIW 3neMeHT (OCHOBaHMe, PYHAAMEHT, Hecyline n or-
paxkjatoLime KOHCTPYKLWUK, NOAbl, MPOEMbl, KPOB/S, OTAEN0UYHbIE NO-
KPbITWSA, WHXEHEPHbIE CeTU U YCTPOMCTBA).

KpoBns — BepxHWiAi BOLOHeNPOHULaeMblid cnoli (000/104Ka) KpbILLK
3aHusa 13 Tons, pybeponaa, GUTYMHbIX U APYTUX MAacTUK Uav acbectole-
MEHTHBbIX M/UTOK W JINCTOB, IMCTOBON CTaNnu, Yepenuubl v T.4.

Kpblla — BepxHAS orpaxjarouias KOHCTPYKLMA 34aHus, COCToA-
Wwaa n3 Hecyuieid yactu (cTponuna, epmbl, NaHenu v Ap.) U KPOBN.
Kpbiwn 6bIBalOT YepfavHbie 1 6ecyepaadHble.

O6BEKTbI XXUMULLHO-TPaXKAaHCKOr0 Ha3HaYeHUs — XWJble A0Ma,
30aHUS A4N1F 0Ka3aHUsA TOCTUHUYHBIX YCAYr, aAMUHUCTPATUBHbIE 34a-
HUA, 30aHNA AeTCKUX LOLIKOMbHbIX YUPEXAEHUNA, 34aHUS N COOpYXKe-
HUS Hay4yHOro, y4yebHoro, ne4e6HOro, CaHaTOPHO-KYPOPTHOIO, Ky/lb-
TYPHO-MPOCBETUTENBHOMO, CNOPTUBHOIO, GLITOBOr0 M KOMMYHabHOTO
Ha3Ha4yeHUs, KynbTOBble 34aHUSA U COOPYXEHUA.

Orpa>kjawolme KOHCTPYKUUN — 3M1eMeHTbl KOHCTPYKLUIi, COo-
CTaBNfAOLLMEe HAPYXHYI 060M104YKY 3[aHWIA MAK pasfenstolmne ero
Ha OTAeNbHble MOMELLEHUSA; MOTYT O4HOBPEMEHHO CAYXWUTb U Hecy-
WHUMKN KOHCTPYKLMAaMu. Orpaxjarowne KOHCTPYKLUMY nogpasgens-
I0TCA Ha BepTWKanbHble (CTeHbl, MEPEropoAkn) M ropu3oHTanbHble
(nepekpbiTKA, NOKPbITAA). OHU MOTYT 6bITb MOHOUTHLIMU U CHOP-
HbIMU.

TemnepaTypHbIA WOB — 3a30p (LWenb, NPOpe3b), pPasgenstoLmnii
KOHCTPYKLMWUW W COOPYXEHUSA Ha OTAEeSIbHble M30MPOBaHHbIE YacTu
ONA YCTPAHEHUA BHYTPEHHUX HANPsXXeHWii, Bbl3blBaeMbIX Temmnepa-
TYPHbIMU Jedopmanuamu mMaTepmana. PaccTosaHue mexay Temnepa-
TYPHbIMM LLIBAMU B 34aHUSX N COOPYXXEHUAX HOPMUPYIOTCS B 3aBUCU-
MOCTW OT MaTepuana, KOHCTPYKTUBHON CXEMbl W Ap.

Tunusaums — pa3paboTKa TUNOBbIX KOHCTPYKLUUIA UK TEXHONOTU-
YecKMx MpPOLECCOB Ha OCHOBe 06WUX AN paga nsgenuin (MpoLeccos)
TEXHWYECKNX XapaKTepUCTUK; O4MH M3 MeTOAO0B CTaHhapTu3auuu.

depma — reomMeTpuYecKn HemamMeHsemas CTepXXHeBas cucTema, y
KOTOPOW BCe y3/bl MPUHMMAIOTCA MPU pacyeTe WapHUpHbIMU. MeTan-
NnYeckue, xene3o6eToHHbIe, AepeBsHHbIe Y KOMOMHUPOBaHHbIE (hep-
Mbl MPUMEHSAIOT B MOKPbITUAX 34aHWIA, MOCTax U ap.

dyHfamMeHT — nof3eMHas UM NofBOAHAasA 4acTb 34aHua (Coopy-
XEeHWd), BOCMPUHMMaIOLWas Harpy3ku u nepegarouias ux Ha oCHoOBa-
Hue. Pas3nuyaloT (yHAaMeHTbl /JeHTO4YHble (B TOM u4ucie u3
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NMepeKpPecTHbIX NIeHT), cTonbYaTble, CANOWHbIE U CBaiiHble. BbiBalOT
TakXe PyHAaMeHTbl MOHO/INTHbIEe U COOpPHble (MaTepuan — 6GETOH,
enesobeToH, KameHb (6yT), AepeBo).

HNeNH K/ACCN®UKALNA 30AHNIA
N COOPYXEHUWN. OCHOBHbLIE TPEEOBAHWH,
NPEABABNAEMBIE K HAM

34aHns 1 COOPYXeHWs, BBEAEHHbIe B 3KCMayaTaunto, uim oTaenb-
Hble 4acTy CTPOALLUXCH 0O6BLEKTOB ABNAKTCA CTPOUTENbHOW NPOAYK-
UMeRn, nanm o6bEKTOM CTpoMTenbcTBa. CTpOUTENbHbIe 06BEKTHI Ypes-
BblYaliHO pasHo0bOpa3Hbl NO CBOEMY Ha3HA4YeHWO, PacnonoXeHUo B
npocTpaHcTBe, 06bEMHO-MNAHUPOBOYHOMY U KOHCTPYKTUBHOMY pe-
WeHN0. 34aHNA U COOPYXEHUSA, UIN CTPOEHUA, KaK 00beKTbl CTPOU-
TenbCTBa, NpefHasHayeHHble ANA NPOU3BOACTBEHHON W KYNbTYpPHONA
LeATeNbHOCTMN NtoAel, UX NPOXMBAHNA, OTAbIXa U NeyYeHus, nogpasse-
NATCA Ha FpaXKA4aHCKMe, NMPOU3BOACTBEHHbIE U UHXEHEPHbIe, UK
crieymansHble, coopyxXeHusa (puc. 1.1).

pa>kaaHckue 3faHna — Xunble (Kuble foma) Y 06LLECTBEHHbIE
(y4ebHble 1 geTCKMe YUpexXAeHUs, TOProBble, CNOPTUBHbLIE U aMUHN-
CTpaTUBHbIe 3[4aHUA) — MnpefHas3HavyeHbl 419 06Cny>XuBaHusa 6biToO-
BbIX N OOLLECTBEHHbIX MOTPEOGHOCTEN Ntogei.

M0 3aTaXXHOCTU rpaXKfaHCKue 34aHna YCI0BHO NoApa3fensaoTcs Ha
ManoaTaXHble (BbICOTOM A0 Tpex 3TaxKeW) 34aHMA, MHOTO3TaXHble

Puc. 1.1. Knaccuukayms 3gaHuin 1 COOPYXEHUIA
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(BbICOTOW OT YeTbipex A0 BOCbMY 3TaXKei 3aaHusA) 34aHUS, 3L4aHUA MO-
BbILUEHHOM 3TaHOCTM (0T 9 0 25 3Taxei) 1 BbICOTHbIE 3aHuA (60-
nee 25 ataxeit). Mpn onpefeneHnn 3TaXXHOCTU YUUTbIBAOTCS TObKO
HaA3eMHble 3TaxWu.

MpOMbILINEHHbIE 30aHNA N COOPY>KEHUS — MPOU3BOACTBEHHbIE
(uexa gna pasnMYHOro pofa OTpachnei, rapaxu, 31eKTpoCTaHUWUu U
T.A.) U CeNbCKOX03AWCTBEHHbIE (NTULe(pepMbl, KOPOBHUKN, 34aHUA
0N PeMOHTa M XPaHeHWs MalluvH 1 np.) 34aHud, npefHasHauyeHHble
ONS HY>X[ NPOMbILLIEHHOCTM W CebCKOr0 X03AMCTBa, pasmelleHuns
opyfaunii NPOM3BOACTBA W BbINOMHEHWA MPOU3BOACTBEHHbIX NPOLECCOB.

Kaxpoe 3faHuWe LO/HKHO COOTBETCTBOBATb CBOEMY Ha3HAYEHUIO;
npyv NPOEKTUPOBAHUMN YUYNTLIBAETCA HEOOXOAMMOCTbL CO3[4aHNUA B HEM
HamnyylWwunx ycnosuii Tpyga, NponM3BOACTBEHHOrO npouecca, ObiTa, a
TakXe y4OBNEeTBOPEHUA (YHKLMNOHANbHbIX, TEXHUYECKNX, apXUTeK-
TYPHO-XYL0XECTBEHHbIX, 3KOHOMUYECKUX TpeboBaHUIA.

CyLWHOCTb PYHKLMOHaNbHbIX TPpe6OBaHMIA 3aKI04aeTcsa B TOM, UTO
3naHue (COOpy>XeHue) JO/MHKHO Hanbonee MOAHO YAOBNETBOPATb CBO-
eMy HasHayeHWto. OTUM Tpeb6OBaHUAM [O/DKHbI ObITb MNOLYUHEHDI
06bEMHO-MNNIAHUPOBOYHbIE N KOHCTPYKTUBHbIE PeLIeHNs, CaHUTapHO-
TEXHWYECKOE U MHXEeHepHOe obopyfoBaHue, BO3AYLWHaA cpesa, cBe-
TOBO W LUIYMOBOW PEXUMb.

TexHuyeckne TpeboBaHNA NpesycMaTpmuBaldT HEOOXOANMYIO NpPoY-
HOCTb, YCTOMUYMBOCTb, XXECTKOCTb U JONTOBEYHOCTb 34aHUI 1 COOpy-
XXEHW, NMoXapo- 1 B3pbIBO6E30MACHOCTb, & TakXe 3aWnuTy nomelle-
HWIA OT BO3[ENCTBMA BHELWHEN Cpeabl.

MpoyHOCTbIO 34aHMA (COOPYXeHUA) ABNAETCA CMOCOOHOCTb He
paspyluaTbca B KaKUx-1mbo ycnoBmaxX aKcnyaTauum; oHa obecneym-
BaeTCa Mpex/e BCero NPOYHOCTbI OCHOBHbIX KOHCTPYKLMWIA, MaTepu-
anoB N HafEeXHOCTbI WX COEAUHEHWIA.

YCTOWUMBOCTb 34aHMA (COOPYXEHUA) — CMOCO6HOCTbL ero conpo-
TUBNATLCA OMPOKUAbIBAHWUIO U CABUTY.

XKecTKoCcTb 34aHMA (COOPYXKEeHUA) — HEU3MEHAEMOCTb ero reo-
MeTpuyecKnux popm 1 pasMmepos.

Mo ponroBeyHoCTU 3aaHUA (COOPYXeHWUA) MofpasfendoTca Ha
rpynnbl: K MepBOW Fpynmne OTHOCATCS 3f4aHusa (COOpPYXEeHWs) co cpo-
KOM cny>6bl 6onee 100 neT; KO BTOpPON rpynne — oT 50 go 70 neT; K
TpeTbeil rpynne — ot 20 go 50 neT. 3gaHus, BO3BOAUMBIE HA CPOK
MeHee 20 neT, Mo LO/ITOBEYHOCTU HE HOPMUPYHOTCA.

B 3aBMCMMOCTM OT MPOEKTUPYEMOTO CPpOKa CNyX6bl 34aHUA U CO-
OPYXeHMA MoLpa3fenstoTca Ha BPEMeHHble U KanuTanbHbIe.

Tpebyemas LONTOBEYHOCTb 3[aHNA 06YCNOBNMBAETCA AO/ITOBEYHO-
CTbIO €ro OCHOBHbIX KOHCTPYKLUUA 1 0b6ecrneynBaeTcs BbIGOPOM TaKux
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mMaTepuanos, KOTOpPble UMEKT Hajnexallyt OrHecTOMKOCTb, MOpPO030-
CTOWKOCTb, BNaro- n 6MOCTONKOCTb, YCTOMYMBOCTb K KOPPO3UK U T. 4,
[onroeeyHocTb 34aHNs (COOPYXXEHUS) 3aBUCUT Takxke OT KayecTBa
CTPOMTENbHbLIX paboT, cO6M0AEHNA NpaBMA IKCMayaTaLum.

OrHecTOWKOCTb 3[aHMA (COOPYXEHWUS) OnpeAenseTcs CTEMeHbH
BO3rOpaemMOoCTW 3/1EMEHTOB U CTPOUTENbHbIX MaTepunanos, UCMOAb3Y-
eMbIX 4N ero cTpouTenscTBa. CTPOUTeNbHbie MaTepuanbl U KOHCT-
PYKLMW NO BO3ropaemMoCTW NoApasfenstoTca Ha TPW FPynnbl: Hecro-
paemble (Kupnuu, 6eTOH, MeTann); TpYAHO cropaemble (MUHepanoBart-
Hble NAWTbI, epeBAHHbIE MOBEPXHOCTU, OLITYKATYPEHHbIE C BYX CTO-
POH, (nbponuT) U cropaemble (apesBecuHa, pybepouns). KoHCTpyKLUK
13 CropaemblX MaTepnanos, 3aliMlieHHble HeCrOpaeMbiMW MaTepuana-
MW, CTAHOBATCA TPYAHO CropaeMbIMW UM HECTOPaeMbIMMU.

B 3aBMCUMOCTM OT AO/ITOBEYHOCTM M OFHECTOMKOCTMW 3[4aHUSA U CO-
OpPY>XeHUA NoApasfensaTCa Ha YeTbipe Knacca KanuTaibHOCTM.

ApPXUTEKTYPHO-XY[0XXEeCTBEHHASA Bblpa3nTeNbHOCTb 34aHUA (coopy-
XeHus) obecneymBaeTcs pauMoOHaibHbIM UCMOMb30BAHWEM KOHCTPYK-
TUBHbIX CXEM, CTPOUTENbHbLIX U OTAENOYHbIX MaTePnanoB B COOTBET-
CTBMMW C Ha3HayeHueM 34aHnA (COOPYXEHMUS).

TpeboBaHNAM IKOHOMWUUYHOCTU 34aHWUA U COOPYXEHMUA AOSDKHbI
0TBeYaTb Kak BO BpeMs CTPOMUTENbCTBA, TaK U NMPU UX IKChayaTauuu.

1.3.  OCHOBHbIE 3/IEMEHTbI 3[1AHUIA

No6oe 3p4aHNe COCTOUT U3 B3aMMOCBA3aHHbIX, BbIMOMHA LW NX
onpefeneHHble PYHKLUN apXUTEKTYPHO-KOHCTPYKTUBHbBIX YacTeil
(anemeHTOB), KOTOpPble NOAPA3LENATCA HA Hecyliue U orpaxaaro-
wmne. Hecywme yacTu BOCNPUHUMAKOT BCE Harpy3ky (COBCTBEHHbIN
BEC yacTeil 3haHus, maccy 060pyaoBaHuUs, NM0Aei, HArpy3ku OoT CHe-
ra, BeTpa).

Orpaxjarllme vyacty npefHasHayeHbl 415 3aWNUTbl BHYTPEHHUX
06bEMOB 34aHNA OT aTMOC(epPHbIX BO34eACTBUIA (CHera, AOXAS, BET-
pa, ConHua) 1 AN M30MALUN O4HOTO NMOMELLEHUA OT ApPYyroro.

Hecyuwive KOHCTPYKUMK 34aHNs 06pasyoT HecyLwuii ocToB, KOTO-
pbli BOCMPUHMMAET HArpy3ky v nepegaeTr ux Ha PyHAaMeHT, a yepes
Hero — Ha OCHOBaHue.

OcHoBaHWe — FPYHTbI, HaXoAdALWMeca Mo NOAOWBON (hyHAaMeHTa.
OcHoBaHWA 6bIBAKOT eCTECTBEHHbIE U NCKYCCTBEHHbIe. ECTeCTBEeHHbI-
MW Ha3blBatOTCH Takue OCHOBAaHWUSA, B KOTOPbIX Harpyska BOCMPUHMMA-
eTCA FPYHTOM, HaxoAAlWMUMCA B COCTOAHUWU ero MPUpPOAHOro 3anera-
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Puc. 1.2. TpaxpaHCcKoe 3[aHue:

7 — UOKONb, 2 — rMapousonsauns; 3 — dyHaaMeHT, 4 — cTeHa
noasana; 5 — mon nogsana; B — HaanogBanbHoe nepekpbiTe; 7 —
MEXyaTaxHoe NepeKpbiThe; 8 — BHYTPEHHAS CTeHa; 9 —
neperopogka; 70— HapyxHas cTeHa; 77 — NecTHUYHbIA MapLL;

1S — coBMeLlleHHasa Kpblwa;, 73 — KapHu3; 74 — pynoHHas KpoB.s;
75 — nectHMYHas nnowlaska
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HUA. Ecnv TPyHT nNpefBapuTesibHO UCKYCCTBEHHO YKPENAT, TO OH
ABNAETCH UCKYCCTBEHHbIM OCHOBAHUEM.

OCHOBHbIMW YacTAMU 3f4aHuA aBndTca (puc. 1.2) hyHAAMEHT 3,
Hapy>XHble 10 1 BHYTpeHHMe 8 CTeHbl, Neperopoakun 9, nepekpbiTna
6, 7, Kpblwa 12, MOKPbITUA, KOMOHHbI, NeCcTHULbl 11, 6anKoHbI, OKHa,
4Bepu, oHapw.

PyHAAMEHT — Mnoj3eMHas 4acTb 3faHus, BOCMNPUHMMAlOLWAA Ha-
rpy3Ky 1 nepefjarollas Ux Ha OCHOBaHWe. Pa3nnMuyaloT NEHTOUYHbIE,
cTon6uyatble U cBaliHble pyHAamMeHTbl (puc. 1.3). dyHAaMEHTbI Takxe
MOTYT 6bITb MOHOMIMTHLIMWU U COOPHbLIMY.

NTeHTO4YHble (yHLAMEHTbl BbIMOMHAKTCA B BUE HEMPEPbIBHON
NEHTbl 13 COHOPHbLIX UW MOHOMUTHBLIX 3N1EMEHTOB. VX MPUMEHAIOT B
OCHOBHOM B 6eCKapKaCHbIX 3[laHUAX C HECYLMUMU CTEHAMMU.

MnoTHbIW FTPYHT

Puc. 1.3.  ®yHLaMEHTHI:

a — NIEHTOYHbI MPAMOYTonbHbIA ¢ GETOHHOW MOAYLIKON; 6 —
NEHTOYHbIV MOA CTEHY C NUASICTPON; B —CToNGYaThblin nopj cTeHy; I —
cTon6yaTtblii Mof KONOHHY; 4 — CBaliHblli BUCAYMiA; € — cBaliHbliA,
CTOEYHbIN [cBas-cToliKa); 1 —cToN6 M3 GETOHHbIX GNOKOB; 2 —
thyHaaMeHTHast 6anka; 3 — rugpousonauus; 4 — creHa; 5 —
poctBepk; B — cBas
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Ctonbuyatble (yHAAMEHTbl MPUMEHAIOT NOA OTAENbHO CTOAWLME
onopbl (KOMOHHbI) B KapKacCHbIX 34aHUAX WAW MOJ CTEHbI, KOTOPbIE B
3TOM C/iyyae onuparoTcs Ha PyHAAMEHTHble 6afiku; OHU MOTyT ObITb
MOHO/IMTHBIMWU U COOPHBIMU.

CBalHble (yHAAMeHTbl MPeACTaBAAT COO0 HECKObKO CBail,
NOTPY>XEHHbIX B FPYHT, NepeKpbiBaeMblX CBEPXY POCTBEPKOM, 6naro-
faps KOTOpoMy focTuraeTcs coBmecTHas paboTta Bcex cBai. Ha pocT-
BEPK OMMPAKTCH Hecylime KOHCTPYKLMM 3haHua. CBan 6GbiBalOT 3a-
6UBHbIE UM HabuBHbIe. 3abNBHbIE CBaM M3rOTaB/NBAKOT Ha 3aBOAE U
[OCTaBAAT Ha CTPOUTENbHYIO MAOWAaAKy, rae Norpy>awT B FPYHT
3a0MBKOI, BAABNMBAHMEM UK BUGponorpyxeHnem. HabusHble cBau
M3roTaB/MBalOT HEMOCPEACTBEHHO Ha 06BEKTE.

CTeHbl 6bIBAlOT HAPYXXHbLIMU U BHYTPEHHUMMU, YTENNEHHbIMU U He
yTenneHHbIMU. CTeHbl, ONMPaKLWMeCcs Ha 3N1eMeHThbl Kapkaca v npej-
HasHayeHHble AN NOAAEPXKAHNS CTEHOBOTO OFPaXkAeHUs, Ha3blBaKT-
¢ (haxBepKoOBbIMU,

CTeHbl, BO3BOAMMbIe HA CAMOCTOATE/IbHbIX (PyHAAMeHTax, BOCNpu-
HUMaKLWNX HAarpy3Ky OT MepPeKpbITUA U NOKPbITUSA, Ha3bIBAKOTCA He-
cywmmn. Hapy>KHble CTEeHOBble MaHesn 6bIBalOT OQHOC/ONHbIE, ABYX-
CNOViHbIE N TPEXCMOWHbIE.

CTeHbl, KOTOpPble pa3fendatT 34aHne Ha CMeXHble MOMeLLeHunsd,
Ha3bIBAlOTCSH NeperopofKamu.

[na npepoTtepaweHns geopmaynini OTAENbHbIX YacTell 3gaHnus, 06-
pa3oBaHMs TPEWWH B CTeHaxX ycTpanBakwT AeopmMaLoOHHbIe LIBbl —
TemnepaTypHble U ocafoyHble (puc. 1.4). TemnepaTypHble LWBbl YCT-
panmBalT B HapyXHbIX CTeHaxX 60MbLIOWA AAUHbI (B NPOLOLHOM U MO-
nepeyHoOM HanpaB/ieHMAX 34aHus). OcafouHble WBbl YyCTpanBarwT Mpu
CTPOUTENbCTBE 34aHNI HA HEOAHOPOLHbIX TPYHTax, ovepeasamMu, a Tak-
)Ke B MecTax nepenafa BbicOT 60/ee yem Ha 10 m. LLIBbI npeacTaBns-
0T cO00li BEpTMKa/ibHbIE 3a30pbl, NPUYEM TemnepaTypHble LWBbI pac-
nonaralTca TOMIbKO B CTeHaX — (PyHAAMEHT He pa3pesaeTcs, a B oca-
[LOYHBIX LIBAX paspe3 NpPOXOAUT u yepe3 PyHAAMEHT A0 FPYHTOBOrO
OCHOBaHMUS.

B 3paHusAX ¢ Kene3o06eTOHHbIM 1 MeTanIM4yecKMM Kapkacom B Me-
CTax AeopMaLMOHHbIX LWBOB YCTAHAB/NBAIOT NapHble KOMOHHbI. [pu
YCTPOWCTBE TeMnepaTypHbIX LIBOB KO/MIOHHbI KapKaca OnupakwTcsa Ha
o6wunin hyHJamMeHT, a Npu yCcTPOCTBE 0CafO4YHbIX (fedopmaLnoH-
HbIX) LIBOB — TO/bKO Ha OTAENbHO CTOALIME PYHAAMEHTbI.

B 3gaHunax 601bWON ANUHBI U LWMPUHBI YCTpauBaroT 6paHamMayapbl —
NPOTMBOMOXapHbIe Mperpagbl B BULE TYXMX CTEH M3 Hecropaembix
mMaTepuanos, pasgenstolime 3haHme no BCER BbICOTE M BbIXOAALLME 3a
npegenbl Kpbiy. B HEKOTOPbLIX ciayyasx Takue CTeHbl BO3BOAAT He Ha
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Puc. 1.4. CxeMbl pasMeLleHNs U KOHCTPYKUMS AedopMaLMOHHbIX

LLIBOB:
1 —TemnepaTtypHbIil LWOB; 2 — 0Caf04HbIA WOB; 3 — (YHAAMEHT;
4 — cTeHa

BCH BbICOTY 3aHNS, a TONbKO B Mpefenax Kpbiwn Ha BbicoTy oT 30 o
60 cwm.

BankoHbl 1 3pKepbl — YacTu 34aHWA, BbiCTynalLwme n3 NaoCKOCTH
CTeHbl. bankoH (puc. 1.5, a) cocTouT U3 NAUTbl 1, 3aAenbiBaeMoli B
CTEHY 2 1 OrpaXAaemoi nepunaMmu, waM n3 AByX 6an0K-KOHCOMeN,
3a/eNbIBAEMbIX B CTEHY, W MANUTbI, YKNa4blBAEMON Ha HUX. DPKep
(puc. 1.5, 6) MeeT HecyLwMe 1 orpaxgarlmne KOHCTpykynmn. [Be og-

Puc. 1.5. BbankoH (a) n apkep (6):

7 — KOHCOMbHAsA MANTa; 2 - HapyxHasa cTeHa; 3 — 6Ganka
nepekpbITUs; 4 — 3apkep; 5 ® purens
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HOMPO/IeTHbIe 6afKy 3 C KOHCOMAMU YKNafblBalOTCA Ha HAPYXHY U
BHYTPEHHIOK CTEHbI U NMEPEKPbIBAKTCS XKeNe306eTOHHOW NauToii. Ha
3TV KOHCTPYKLUMM ONMpaeTcs CTeHKa 3pKepa.

Jlop>knn — BHYTPeEHHME MOMELLEHNS, HEe BbICTynaluime 3a npefe-
Nbl HAPY)XHOW CTEHbI U OTKPbITbIE C O4HON CTOPOHBI.

KONOHHbI MAU OTAeNbHble OMOPbl — KOHCTPYKLWW, HA KOTOpbIe
onnpatoTCs MepPeKkpbITHS, Kpbllla, cTeHa. Harpyska 0T 3TUX KOHCTPYK-

Odod
a0 OO0

—ro

-rrrl

X

Puc. 1.6. )Xene3o6eTOHHble (a—e) 1 MeTanamyeckme (X,3) KONOHHbI;

a — CMAOoLWHble KpaiiHWX psaoB; 6 — CNiolHbIe CPeAHKX pPAdos; B -
CMNOLIHbIE KPARHEro psifa ¢ KOHCOMbO; T — CM/OLLUHbIE CPEAHUX
psifoB; A, € —AByXBETBEBble; XX—CMNOWHbIE MOCTOSHHOIO W
NepeMeHHOro CeyeHusl; 3 — CKBO3HbIE NMEepeMEHHOro CeveHus
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UM nepefaetcs Ha pyHAameHTbl. [MepekpbiTUA MOryT onmpaTbes
HEenocpeACTBEHHO Ha KOMIOHHbI MW Ha YIOXKEHHbIe MO0 HUM (epMbl,
6anku, NporoHbl. KONOHHbBI 1 MPOroHbl 06pasytoT Kapkac 3haHusa. Bee
3/1eMeHTbl KapKaca XXeCTKO CBf3bIBaOTCA Mexay co60ii, 4To obecneyn-
BaeT NMPOCTPAHCTBEHHYIO XECTKOCTb M YCTOWUYMBOCTb 34aHusA. B MHO-
rO3TaXHbIX 34aHUAX, B MOMEPEYHOM U MPOAOAbLHOM HamnpaBAeHUAX,
ONA YBENWYEHNA YCTOWYMBOCTU NpeaycMaTpuBaeTCca cuctema CBA3el
B BUAE METalINYeCKNX KPEeCTOBbIX, PACKOCHbIX 1 NOPTanbHbIX KOHCT-
pyKuuiA. Hannume BepTUKaNbHbIX CTEH XXECTKOCTU, CTEH NECTHUYHbIX
KNeTOK M HapYXXHbIX CTEH TaKXXe yBe/Nn4YMBaeT YCTOWUYMBOCTb 34aHUS.
ONeMeHTbl KapKaca 34aHus BbINMOMHAKTCA U3 Xene3o6eToHa, MeTasn-
na. KonoHHbl 6bIBAOT CN/OWHbIE NOCTOAHHOIO 1 NEPEMEHHOTO Cceye-
HWSA, CKBO3Hble MOCTOAHHOIO W MEPEMEHHOr0 CEeYeHUs, C OLHON nan
HECKO/IbKUMU KOHCONAMU (MM BbICTynamun) uam 6e3 Hux (puc. 1.6).

MepekpblTUS — FOPU30OHTaNbHble KOHCTPYKLMK, pasfenstolyme
BHYTPEHHEe MPOCTPAHCTBO 3J4aHUs Ha 3TaxXu. OHW BOCMPUHUMAIKOT
OCHOBHbIe Harpysku, BO3HMKalLWMe NPy 3KcnayaTayuu, u nepegarwT
3TW HArpy3Ky Ha CTeHbl WUIW OTAeNbHble onopbl. Kpome Toro, nepe-
KPbITUS ABNAIOTCA FOPU3OHTANbHON AnapparMmoli eCcTKOCTH 34aHus.

B rpaxpgaHcknx 34aHuax NPUMEHATCA Xene3obeTOHHble cHop-
Hble KpYNMHOpPa3MepHble 3/1eMeHTbl NePeKpbITUiA: MHOFOMYCTOTHbIE Ha-
CTU/bI C NyCTOTamm, C 06bIYHON MAN NpefBapuUTeNbHO-HANPAXEHHOA
apmaTtypoii, Cn/oLWHble OLHOCNONHbIE U MHOTFOCNOWHbIE NaHenu, naHe-
nm ¢ pebpamn BBepx u ap. (puc. 1.7).

MAUTbl ONMPAKTCA Ha pUrenun, NPOAo/bHbIE U NOMEPeUHble CTeHbI
NN KOMOHHBbI.

Mo pacnofioXXeHU0 MepekpbiTUS MOTYT 6biTb MEXJY3TaxHble,
HafnoABaNnbHble N YepAayHble; N0 KOHCTPYKTUBHOMY pelleHnto — ba-
No4Hble 1 6e3banoyHble.

B 06w ecTBEHHbIX 34aHNAX 4acTO yCTpanMBalT MOABECHbIe NOTON-
kn. Obpasytoweecs 3a HAMWU MPOCTPAHCTBO UCMOMb3YIT AN pasme-
WEeHNS TeXHUYECKNX Pa3BOAOK 3/IEKTPOMPOBOAKN, BEHTUNALUMN W Ap.
MopBecHble NoTonkM (puc. 1.8) COCTOAT M3 HecyLlero Kapkaca u afne-
MEHTOB 3amno/IHEHWNA [EeKOPAaTUBHOIO M aKyCTUYeCKOro Ha3HayeHus.
Hecywnin Kapkac KpenuTcs K NepekpbiTUO Ha nogseckax 4. CKpbl-
Tbl€ 3MIEMEHTbl KapKaca BbIMOMHATCA U3 OLMHKOBaHHbIX MeTannm-
yeckmx npoduneit, 4N OTKPbITbIX 31EMEHTOB MUCMO/b3YIOTCA antoMu-
HueBble Mpoduan 2. B KauecTBe 3amOfIHEHUSA MPUMEHAT NAUTbl 1
VHorga 4acTb NAUT 3aMEHAI0T CBETUNbHUKAMU.

MepekpbITAA ¥ KPbiWY 3aWMLLAOT 3aHne CBepXy OT atmocdep-
HbIX BO34eNCTBUIA. BepxHAs BOLOHENPOHMLLAEMAs YacTb KPbILWMW Ha-
3blBaeTCA KpoBnei. Kpbilla BMecTe € YepfayuHbiM nepekpbiTueM obpa-
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Puc. 1.7. C6opr|e Xene3obeToHHbIe MHOTonyCTtoTHble HaCTWU/bl:
a — C KpyrnbiMy nyctotaMu; 6 — ¢ BepTUKanbHbIMW MyCcTOTaMM

3yeT MOKpbITUE 3haHnA. [poCTPaHCTBO MeXAy KpbIWen U BEPXHUM
MepeKpbITMEM HasblBaeTCa yepAakoMm. Ecnu yeppavyHoe nepekpbiTue
COBMELLEHO C KPbIWe, TO OHO o6pa3yeT GecyepgavyHoe MOKPbITHE.

MoKpbITUA ycTpanmBakT NJOCKUE C YKIOHOM He 6onee 3 % unu
CKaTHble C YKNOHOM OT 5 f0 15%. YK/IOHbl HEOOXOAMMbI AN CTOKaA
BOfbI.

KpbiWwn mMoryT 6bITb C OpraHnM30BaHHbIM (BHYTPEHHUM U HapyX-
HbIM) WM HEOpPraHW30BaHHbIM BOLOCTOKOM.

UepaayHble MOKPbITUSA YCTPaMBaOT C HAK/IOHHBIMU Y TOPU30HTasIb-
HbIMW 3feMeHTaMu. Hak/MOHHble NaHenn, orpaHn4yuBas yeppadHoe
NOMELLEHNE CBEPXY, OMUPAKITCA OAHUM KpPaem Ha MpOLO/ibHble CTEHbI
30aHuA, a ApYyrMM KpaeM — Ha KOHbKOBbIV MPOroH, yCTaHaBAMBaeMbli
Ha COOpHble CTOMKM (MM KMpnudHble ctonbukm) (puc. 1.9, a). Ha
KpOBe/ibHble MaHenn 4YepfaqyHoro nepekpbITUA YKNagbiBatoT nNapomnso-
NALUIO W yTennuTens.

Puc. 1.8. TofgBecHO NOTONOK:

1 —naiTa; 2 — anoMUHMUEBbLIA Npounb; 3 — XOMyT; 4 —
nogBecka; 5 — Hecywuin ctanbHOM nNpogmnb; 6 — cTanbHas
LUNOHKa
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Puc. 1.9. C60pHble Xene3o6eToHHbIe MOKPbITUS:

a — yepfayHoe CKaTHOe U Naockoe: 7 — naHefb Kpbiwy; 2 —
naHenb MOKPbITUSA; 3 — yTennuTenb; 6 — COBMELLEHHOE C OTBOAOM
BOfAbl BHYTPEHHWMU BOAOCTOKAMU; B — COBMELLEHHOE C HapyXHbIM
CcBOOOAHbIM BOAOCOpPOCOM

CoBMelLeHHble NMOKPbITUS 6bIBAOT BEHTUNNPYEMbIE Y HEBEHTUIN-
pyemble. VIx cobupaldT M3 MHOTFOC/MOMHbIX MaHened, KOTOpble ycTa-
HaB/MINBAOT C MUHUMANbHLIM YKNIOHOM (puc. 1.9, 6, B).

KOHCTPYKLMM MOKPLITAA NOAPa3fensatoTca Ha CTPOMW/bHbIE, MOA-
CTPOMWUAbHBbIE K orpaxpjarowme. TpPpUMeHATCA B OCHOBHOM
MMOCKOCTHbIE W MPOCTPAHCTBEHHbIE MOKPLITUA.

MNOCKOCTHbIE MOKPbITUA COCTOAT U3 HECYLMUX U OrparKjaroLmnx
KOHCTPYKLMA 1 paboTaloT He3aBUCMMO ApYr OT Agpyra. Hecyuime ane-
MEHTbl — 0anku, epmbl, apku, pambl — MOLAEPXMBAIOT MANTbI MNe-
peKpbITUS.

B npocTpaHCTBEHHbIX NOKPbITUAX (060104Kax, cknagkax, Kymnonax
N BUCAYMX CUCTEMAX) HeCYLMe 1 orpaxjarolne KOHCTPyKuum pabo-
TalT Kak efjHoe Lesoe.

O6onoyka — 3TO NMPOCTPaAHCTBEHHAA TOHKOCTEHHAA KOHCTPYKLMS
KpuBONIMHeHOro oyveptaHns (puc. 1.10). O60n104Ka BbIMOAHAETCA U3
NNOCKOCTHbIX 31eMeHTOB ((hepM ¥ NAUT), MOHONUTHO CBA3aHHbIX
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MeXxay coboii 1 paboTaloWmnx Kak efuHoe Lenoe; 0607104Ka Nepekpbl-
BaeT coopyxeHusa nponetom 100 M n 6o0nee. OCHOBHbIe TUMNbLI 06010-
Yyek: umamHgpuyeckas (nepekpbiBaeT Nponet Lo 48 m), LBOAKONW Kpu-
BMU3HbI (NepeKkpbIBAlOT 34aHWA C pa3MmepaMn B nniaHe 12x24, 18x24,
12x36, 18x30, 24x24, 36x36 M), WwWenoBas 1 060/104Ka NONOXUTESb-
HOW KPWBU3HBI.

JNlecTHMUbI cnyxXaTt ans coobuieHns Mexay ataxamu. OHM cOCTO-
AT U3 YKPYMHEHHbIX Xee306eTOHHbIX 3/1IeMEHTOB — Mapluein 1 nno-
WafoK, KOTOpble OrpaXAalT nepunamu ¢ NOpyyvHAMMU.

B HEKOTOpbIX rpaXhaHCKUX 3[4aHUAX YCTaHAB/MBAKT 3anacHble
Hapy>XHble MHOTOMaplUeBble MeTannyeckue NeCTHULbI 414 3BaKya-
Luun nogeil npy BOZHUKHOBEHWM NOXapa.

Puc. 1.10. CxeMbl Xene3obeToHHbIX 0060/104YeK:

a — AMVHHAA uunuHapuueckas; 6 — AAMHHAsA ABOSKOW KPUBU3HBI;
B — LUEJOBas; I — LeaoBas NONOXNTENbHOW KPUBU3HbI
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TUNN3AUNA, YHUOUNKALNEA,
CTAHOAPTUN3ALUNA, MHOYCTPUANUIALNA
N ABTOMATU3ALNA B CTPOUTENBCTBE

CTpouTeNbCTBO 34aHUIN N COOPYXKeHWUIi BefeTcA N0 UHAUBUAYANb-
HbIM WV TUMOBbLIM MpPoeKTaM. Mo MHAWBUAYANbHBIM MPOeKTam CTPO-
ATCA, KaK MpaBuo, YHUKaNbHbIE 30aHUA U COOPYXeHUs (TeneballHu,
MY3eu, CMOPTUBHbIE COOPYXEeHUSA U T.4.). TUNOBbIE MPOEKTbI CayXaT
LN MHOTOKPATHOro MCMNonb3oBaHMA. 10 TakuM npoekTam BO3BOLUT-
cs 60/blIAasA YacTb XWJbIX 4OMOB, LUKO/, NMPOMBbILIIEHHbIX U CENbCKO-
X035ACTBEHHbIX 3[aHWUA.

MHoropasoBoe UCMo/ib30BaHNe TUMOBbLIX NMPOEKTOB MO3BOMAET COKpa-
TUTb TPYZLOEMKOCTb, CTOMUMOCTb U CPOKW MPOEKTUPOBaHUA, TaK Kak B
3TOM cnyyvae paboTa NPOeKTUPOBLLMKOB CBOAUTCA B OCHOBHOM K «Mpu-
BA3Ke» TUMOBOr0 NPOEKTa K KOHKPETHOMY y4acTKy CTPOUTENbCTBA.

TexXHNYecKoe Hanpas/ieHNEe B MPOEKTUPOBAHUN U CTPOUTENLCTBE,
NMo3BONIAKOLLEE MHOTOKPaTHO MPUMEHATL Hambonee palmMoHanbHble
06bEMHO-NNaHNPOBOYHbIE W KOHCTPYKTUBHbIE pelweHns 3haHuii u
COOPYXEHWiA, Ha3blBaeTca Tunusaymein. Tunusauma B NpoeKTUpoBa-
HUWN pa3BMBaeTCH MO YETbIPEM OCHOBHbLIM HaMpaBNEHUAM: MPOEKTUPO-
BaHMWe TUMOBbIX 34aHUN, 06bEMHO-MaHUPOBOYHbIX 3/1EMEHTOB 3fa-
HWUA, KOHCTPYKLUWUIA U U3LeNniA, Y310B 1 geTanei 3haHui.

TWnoBble KOHCTPYKUUW 1 AeTanu, npowejline npoBepKy B 3KCM-
nyatauuu v noflyymBlUME WIMPOKOE pacnpocTpaHeHune, yTBepXjaloT-
CA B KA4YeCcTBe CTaHAAPTHbIX.

CTaHpapTu3auma — 310 Bbiclwasd popma Tunusauum. OHa npes-
nonaraeTt BbIMOMHEHMe Tpeb6OBaHWU, YCTAHOBMEHHbIX FOCYAAapCTBEH-
HbiMKn cTaHgaptamu (FOCT), cTpouTeNlbHbIMY HOpMaMu 1 npaBunaMmu
(CHwuI) n gpyrumy HOPMATUBHbLIMU JOKYMEHTAMU.

LLInpokoe ncnonb3oBaHWe TUMOBOTO NMPOEKTUPOBAHUA MPUBENO K
NoABNEHNIO 60MbLIOI0 KONMYecTBa pa3Hoo06pasHbIX TUMOBbLIX U3LENUi
M fetaneii. BaxHbIM 3BeHOM MHAYCTpUanu3auuy CTpOUTeNbCTBA ABNA-
eTca UX YyHupukauma. YHupukayma — a1o npejenbHoe orpaHnyeHune
yucna BUAOB ¥ pa3MepoB CTPOUTE/NbHbIX AeTanell, OCHOBaAHHOE Ha
BblbOpe Hambonee payMoOHanbHbIX U3 HUX, U NPUBELEHNE UX B COOT-
BETCTBME C OCHOBHbIMMW pasMepamu 3faHus. YHuUMuKaLnsa nossonser
NPUMEHATb pas/iMyHble KOHCTPYKTUBHbIE pellieHus 6e3 U3MeHeHus
OCHOBHbIX pa3MepoB TUMOBOIrO 34aHUS UAN NMPUMEHATL OAHU U Te Xe
3aBOLCKME KOHCTPYKLMMN B 3[aHMAX Pa3IMYHOro Ha3HauyeHus.

Ana yHupukaymm n ctaHgapTm3anum 31eMeHTOB COHOPHbIX KOH-
CTPYKUMI npefHa3HayeHa efuHas mogynbHas cuctema (EMC), ¢ nomo-
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b0 KOTOPOW YBA3bIBAIOTCA pa3Mepbl 3/1eMeHTOB C pa3mepamu vacTei
34aHuii. B 0CHOBY CMCTeMbl MOMOXEH YCMOBHbIN €AUHbIA pasmep —
Mogyns M 100 mm.

VHaycTpuanbHoe CTPOMUTENbCTBO O3HayaeT LUMPOKOE MCNO/b30Ba-
HMWEe METOAO0B MeXaHW3MPOBAHHON MOTOYHOIM COOPKWM 34aHWIA UK CO-
OPYXXEHWW N3 KOHCTPYKLUIA, 31eMEeHTOB W Y310B 3aBOACKOIO M3roToB-
NEeHUs ¢ BHeAPeHVEM 3 (eKTUBHbIX 3Heprocbeperatowmx TeEXHONOTniA.

Mpu3HaKn COBPEMEHHOrO MHAYCTPUANbHOIO NPON3BOACTBa: CHOp-
HOCTb 3[4aHWUI U COOPYXEeHWU (M3roToBNEHUE AeTasieil, 3NeMeHTOB,
KOHCTPYKLMIA Ha 3aBofax ¥ CrneLnmanm3npoBaHHbIX YyCTaHOBKaX), KOM-
NneKCcHas MexaHW3auus M aBTOMaTu3auusa CTPOUTENbCTBA, HayyHas
opraHusauusa Tpyga, NnoTOYHOCTb NMPOW3BOACTBA, KOMMIEKTaLusa Ha
OCHOBE HOPM, TEXHONOTNYeCKOe NMPOEKTUPOBAHUE.

Mpy MCNONb30BAHUU MHAYCTPUANU3aLmM, TUNMU3aLUM, YHUKa-
LUUKN 1 cTaHZapTM3aLMmMm NPOEKTHbIX U UHXEHEPHO-TEXHUYECKUX pe-
WeHN NOBbIWAETCA MPOM3BOAUTENbHOCTb Tpyfa, COKpalwatwTcs
CPOKM M CTOMMOCTb paboT, MOBbILIAETCA Ka4yeCTBO KOHEYHOro npo-
AyKTa.

[na nepexofa Ha MHTEHCUBHbIE TEXHOMOIMN BO3BEAEHUA 3LaHUN
M COOPYXXEHU HeO6XOoaMMbI, C OLHOI CTOPOHbI, AasbHelwas MHAYCT-
pranusauus CTpOUTeNbCTBa, a C APYroil — aBToMaTm3aumsa npou3Bo/-
CTBEHHbIX, TEXHONOTNYECKNX MPOLLECCOB He TO/bKO Ha MpeAnpuaTu-
AX CTPOUTENbHOW UHAYCTPUMN, HO N HEMOCPELCTBEHHO HAa CTPOUTEb-
HOI mnouwiagke.

ABTOMaTM3aLMa B CTPOUTE/NIbCTBE Pa3BMBAETCA B ABYX HarpaBieHUAX:

B BHeJpeHVe aBTOMATM3UPOBAHHbIX CUCTEM YMpaBieHUs CTPO-
ntenscteom (ACYC), npefHa3HauYeHHbIX AN pelweHuns oc-
HOBHbIX 3afay NPOU3BOACTBEHHO-X03ANCTBEHHON AeATeNb-
HOCTW CTPOUTENbHbIX OpraHu3aunii;

m aBTOMAaTM3auMs MaWUH U CTPOUTENbHbLIX MPOLECcCoB, T.e.
060py/A0BaHNE CTPOUTE/IbHBIX MaLLWH (KPaHOB, 6Y/1b403€POB,
KOMpoB, 3KCKaBaTOPOB U fip.) CPeCTBAMU aBTOMATUUYECKOTr0
yNpaBfeHUs 1 PeryMpoBaHus pexxuma paboThbl, OCHaLLeHne
MX CPefCTBAMU aBTOMATUKU W BbIYUCTTUTENbHOW TEXHUKMU.

1.5.  KOHCTPYKTUBHbIE PELLUEHV/A XWNNbIX
N OBLWECTBEHHbLIX 30AHNN

XXwunble 1 06WeCTBEHHbIE 3[aHNA N0 KOHCTPYKTUBHbLIM pPELIeHUSM
MOTYyT 6bITb COOPHBIMU, MOHOMNTHLIMW U COOPHO-MOHOIUTHBIMMN.
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C6opHble 34aHMNA BO3BOAATCA UM MOHTUPYHOTCH M3 3/IEMEHTOB
3aBO/CKOI FTOTOBHOCTM NMPU KOMMJIEKCHON MexaHu3aluun BCEro npo-
Llecca MoHTaxa.

MOHONUTHbIE 34aHNSA BO3BOAATCA U3 MOHO/IMTHOrO 6eToHa B ona-
nybke pasHoro Bupa.

COOpHO-MOHONMUTHbIE 34aHNA NpeAcTaBAAOT cob0W coyeTaHue
COOPHbBIX 3/1IEMEHTOB U MOHO/IMTHOTO 6eTOHa (Hanpumep, CTeHbl 3ja-
HUSA COOPHble — HaBeCHble NaHenn, a Kapkac Win Hecyliue 31eMeH-
Tbl — W3 MOHO/INTHOIO 6eTOHAa WK XXene300eToHa).

Hecyuive KOHCTPYKLMUKU 34aHMA 06pa3ytoT ero Hecyluii OCTOB,
KOTOpPbIVi BOCMPUHMMAET LeACTBYIOLW e Ha 34aHe HArpy3ku n obec-
neynBaeT ero NPOCTPAHCTBEHHYH XXECTKOCTb U yCTOW4MBOCTL. B 3a-
BMCUMOCTM OT BUAA HECYLLEro oCTOBA Pas3/inyaldT KOHCTPYKTUBHbIE
CXeMbl FpaXKJaHCKNX 34aHUIN C HECYL UMW HApYXXHbIMU N BHYTPEHHN-
MW CTEHaMW; KapKacHble CXEMbl, B KOTOPbIX BCE Harpy3kn BOCMPUHMN-
MalTCH CUCTEMOW KONOHH BMeCTe C FOPU30HTaNbHbIMMK CBA3SMU (Mpo-
roHaMu, pUrensMu); CMelaHHbIe CXeMbl.

B 30aHUAX C HeCyLW MY CTEHaMU Harpy3Ky OT MepeKkpbiTUA U Kpbl-
WY BOCMPUHUMAIKOT CTEHbI: NMPOLO/bHbLIE, MONepeYHble UK OL4HOBpe-
MEHHO Te U Apyrue. BepTukanbHble Harpy3ky BOCMPUHUMAKOTCA Mpo-
LONbHBIMY CTEHaMW, & TOPU30HTa/IbHble — MEepPeKpbITUAMU 1 none-
peyHbIMM cTeHamu. CTeHbl ABMAKOTCA OLHOBPEMEHHO HECYLMUMU U
orpaXkjalLWmmMmn KOHCTPYKLUAMKU U BO3BOAATCA U3 KUpnuya uu
KPYMHbIX 6/10K0B.

KapkacHble 34aHNA VUMeT HeCyL i 0CTOB U3 COOPHbIX KOMOHH K
pureneit. B 3gaHnsx ¢ NMOMHON KapkacHol cuctemoin (puc. 1.11) ko-
NOHHbI 2 yCTaHaBMBAKOTCA BO BCEX TOUKaX MepeceyeHnsa oceli nnaHu-
POBOYHOI CXEMBI.

B 3gaHUsAX ¢ HEMOSTHON KapKacHoW cuctemoli (puc. 1.12) KOMOHHbI 3
pacnonaratTca TONbKO BHYTPU 3[aHWA, a HAPYXHble CTeHbl 6 BbIMON-
HAKTCA 6€3 KOMOHH. MPOMEXYTKM MexAy KOMOHHaMU 3aMoNHATCS
KaMeHHOI Knagkol nnm c60pHbIMU 3NeMeHTaMU.

MO KOHCTPYKTUBHOMY WCMOSIHEHWUIO KapKacHble 34aHud mMoryT
6bITb ¢ 6aNoYHbIMM 1 6e36a104YHbIMN KOHCTPYKLMUAMU NEPEKPbITUIA.
PacnonoxeHue pureneii B kKapkacax 6an04HON KOHCTPYKLUN MOXET
ObITb MPOLONBbHLIM WA MOMEPEYHbIM.

OCHOBHbIMW 3N1EMEHTaMN MHOTF03TaXHOro 34aHns ¢ 6e3banouHbl-
MU KOHCTPYKUMAMY MepekpbiTuid (puc. 1.13) aBnaoTca pyHAaMeHT 1,
KOMOHHbI C Kanutenamu 3, HafKOMIOHHble 4 1 NpofieTHble 5 NANTI.
KonoHHbI NpumeHstoTca BbicoTol 4,8 n 6 M ceyeHuem 400x400 u
500x500 mm. KanuTenu npeAcTaBnstoT co60i yceyeHHYH KBajpaT-
HYl0 B MfaHe nupamMugy ¢ OTBEPCTMEM MOCEPEefUHE, ONMUparLLytoCcs
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Puc. 1.11. Kapkac 3gaHusi ¢ NONHOW KapKacHOW CUCTEMOIA:

1 — NepeKpbITUS; 2 — KONOHHbI; 3 — CTbIKW KONOHH; 4 — purenu;
5 — 6anku; B — KpynHble naHenu; 7 — BepTMKaNbHble Anadparmbi
XXECTKOCTU; 8 — MeNKue naHenm

Ha KOJIOHHbI. Ha KanuTenu yknagblBaldT HafKOMOHHbIE MAUTLI. Bce
3/IEMEHTbI XXene300eTOHHOI0 Kapkaca COeAUHSAKTCS MeXAy Co60i
CBApKOW 3aknafHbix geTaneil. HapyXHble CTeHbl BbIMONHATCA U3
C6OPHbIX 3N1EMEHTOB.

Puc. 1.12. Kapkac 3gaHusi C HEMonHoli KapKacHOW CUCTEMOIA:

1 — nepekpbITUs; 2,8 — MenKue naHenu; 3 — KONOHHbI; 4 —
pacnopku; 5 — purenu; 6 — CTeHbl; 7 — KpynHble naHenm
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Puc. 1.13. MHoroataxHoe 3paHme ¢ 6e36an04HbIMU KOHCTPYKLMAMN
nepeKpbITUiA:
7 — (byHAAMEHT; 2 — KONOHHa; 3 — KanuTenb; 4 — HafKONOHHas
nauTa; 5 — nponetHas nauta; 6 — KapHu3Hble 6noku; 7, 10 —
nepemblyHble GNOKW; 8 — MPOCTEHOYHblE 6N0KWU; 9 — MOLOKOHHbIe
6Nn0KN; 77 — LOKONbHble 610KW; 72 — OTMOCTKa; 73 —
(hyHaameHTHaa banka

Mo cBOEMY KOHCTPYKTUBHOMY PELUEHUD 3[4aHNa B MOHONIUTHOM
MCMOMHEHUN 06NafalT 3HAYNTENbHOW MPOCTPAHCTBEHHOW XXECTKOC-
Tbto. Mpun BO3BEAEHUN 3[4aHUI N3 MOHOIMTHOIO 6ETOHA U Xene3obe-
TOHa MMeeTCA BOSMOXXHOCTb CO3aHNsi CBOGOAHON 06beMHO-NNaHNPO-
BOYHOI KOMMO3NULUKN, YTO NMO3BONSET BHOCUTb pasHoo6pasne Gopm B
APXMTEKTYPHbIA 06/MK 3aCTPOWKN.

PasnuyatoT 34aHUS NOAHOCTbIO B MOHOMUTHOM WCMNOMIHEHUN (BKIHO-
yas CTeHbl, NePeKpbITUS, MEPEropoAKN) U KOMOUHMPOBaHHbIE, Y KO-
TOPbIX BHYTPEHHWE CTEHbl U MepPeropojKu M3roTaBaMBaKOTCA U3 MO-
HONUTHOTrO 6eToHa M Xene3obeToHa, a HapyXHble — U3 HABECHbIX
naHenem MAM KUPNUYHbIX CTeH. B HekoTopbIX cnyyasx (6e3 Hapylie-
HUS MOHONMUTHOCTW AApPa XXEeCTKOCTW) NepeKpbITUS MOryT 6biTb U3
COOPHBIX KOHCTPYKL WA,

Ecnn B KapKacHOM 34aHUM MPOMEXYTKN MeXAY KONOHHaMMK Kapka-
ca 3ano/IHAKTCA MaHensMu, TO 34aHWe Ha3biBaeTCs KapKacHo-naHenb-
HbIM.

KpynHonaHenbHOe 3faHWe cobupaeTcsi U3 KPYyMmHOpPasMepHbIX
MNOCKOCTHBIX COOPHbIX XXeNe306eTOHHbIX 31EMEHTOB — CTEHOBbIX



naHenen n NaHenen MeXayaTaKHbIX NEPEKPbITUI U MOKPbITUA pasme-
POM «Ha KOMHAaTy» WM «Ha ABE KOMHaTbI».

CyLLecTBYIOT CinefytoLime KOHCTPYKTUBHbIE CXeMbl KpYMHOMaHe  b-
HbIX 3[aHWiA:

L 6ECKapKaCHaHZ C NpoAo/IbHbIMN HECYyW UMK CTEHaMWU; C MO-
nepevdyHbIMN HECYLWL MW CTEHAMWU; C MPOAO/IbHbIMU U TTONEPEY-
HbIMW HECYLLNMW CTEHAMW;

B KapKaCHO-MaHeNnbHadA: C NO/IHbIM KapKaCoOM; C HEMOJIHbIM Kap-
KacoMm.

BeckapkacHas cxemMa MPUMEHSETCA NPU MPOEKTUPOBAHWUU Tpax-
JaHCKMX 3faHuii BbicOTON He 6onee 16 aTaxel. MNMpocTpaHCTBeHHas
XECTKOCTb TaKMX 3f[aHnin obecrneynBaeTcs COBMECTHOI paboToii CTeH,
MeperopofoK U NepekpbITUiA, COEJUHAEMbIX MeXAY c060i Npu nomo-
WM CBapKWU 3aknafHblX AeTaneil v 3aMOHONMYMBAHWSA LWIBOB. B oCHO-
BY KOHCTPYKTMBHOIO peLlleHns NOMOXeH MNPUHLMN nepefayn Harpys-
KU OT NepeKpbITUiAi Ha NPOAO/bHbLIE WAWN MOMEPEUYHbIe CTEHBbI.

B 30aHUAX C BHYTPEHHMMMW NONEPEYHbIMU CTEHAMU MPOAONbHbIE
CTeHbI ABNATCA CaMOHecyLleli KOHCTpyKLUueli. BO3MOXHO © gpyroe
KOHCTPYKTVBHOE peLleHne, Koraa Harpyska oT nepekpbITUiA nepegaeT-
CS KaK Ha NpoAo/bHble, TaK U Ha NMOMepeyHble CTeHbl OAHOBPEMEHHO.

KapkacHo-naHenbHasa cxema NpUMeEHAETCA NMPU MPOEKTUPOBaHUM
MHOTO3TaXHbIX 06LLeCTBEHHbIX 34aHuWii. KapkacHO-MaHenbHble 34a-
HUS MOTYT ObITb BbIMOJIHEHbI C KAPKAaCOM A8 HAPY>XXHbIX U BHYTPEH-
HUX CTEH; B 3TOM C/lyyae CTEHOBble MaHenM UTrpakT Ponb Orpaxnato-
WMX KOHCTPYKLUMIA, a Hecylleli KOHCTPYKLMe sBnseTcs xenesobe-
TOHHbI Kapkac (MOMHbIM Kapkac).

Xene3o06eTOHHbIN Kapkac MOXeT ObiTb C MONEPEYHbIMU pUTENA-
MW, C NPOAONLHBLIMU pUrensMu n 6e3 pureneid, Korga naHenb nepe-
KpbITUS ONMpaeTca HEMOCPEACTBEHHO Ha KO/IOHHbI.

Mpy Hanuunm Kapkaca Hapy>XHble CTEHOBble NaHenn MOryT ObiTh
HaBECHbIMY WU CaMOHeCyLMMu. B KapkaCcHO-NaHenbHOM 3[aHuun c
HaBECHbIMU NaHeNsiMy BeC CTeHbl MOMHOCTbLIO NepefaeTcs Ha Kapkac;
HaBeCHble MaHenn HUKAKOW HArpy3ku He HecyT, 3a UCK/IHUEHNEM UX
COOCTBEHHOrO Beca M BeTPOBOW Harpy3ku Ha CTeHbl 3Taxa.

B cnyyae KOHCTPYKTWMBHOIO peLleHUs € CAMOHEeCYLW MU CTEHAMY
BEC CTeHbl BOCMPUHMMAETCA CTEHOBbIMM NaHeNsaMM, a OCTa/lbHble Bep-
TUKanbHble N TOPU3OHTa/bHbIE YCUAUS MepefaoTcs Ha Kapkac guad-
parmamMu >ecTKOCTU, IECTHUYHbIMU KNeTKaMW C MeXCEeKLUOHHbIMU
CTeHaMmu.

Mpy HENoMHOM KapKace CTEHOBble MaHeNN Hapy>XHbIX CTeH SBASA-
I0TCS Hecyleil KOHCTPYKUMen, BOCNPUHMMAaKOLWen Harpysky Kak oT

25



COOCTBEHHOrO Beca, Tak W OT MEPEKPLITUIA U MOKPbLITUIA. BHYTpeHHNN
Kapkac 34aHuii, COCTOSILLWIA U3 KOMIOHH W pUrenei, ABNSETCA HecyLlen
KOHCTPYKLMEN.

CTeHOBble MaHenn NO CBOEMY Ha3HauyeHW0 MogpasfensTcs Ha
naHenn ANn8 HapyXHbIX ¥ BHYTPEHHUX CTEH W NaHenn Ana nopasasb-
HbIX CTEH U LOKOMEN.

B c60pHO-MOHONMTHbBIX KPYMHOMAHENbHbIX 3faHuAX Bbiwe 20...
22 3Taxelh 4N BOCMPUATMA TOPU3OHTANbHbIX Harpy3oK BHYTpW Kap-
Kaca ycTpamBaloT A4p0 XECTKOCTU U3 MOHOAUTHOro 6eToHa. Kak npa-
BWMO, ANS 3TON Lenn MCnonb3yrT NG TOBbIe WwaxThl. MMocne Bo3Beje-
HUS LWaxTbl BOKPYT Hee yCTaHaBAMBAKOT CO0PHble KOHCTPYKLUK Kap-
KaCHOro MW MaHenbHOro 3[aHns, KOTOpPble XECTKO COeAUHATCA C
A0POM >KECTKOCTMW.

Mpn BO3BEAEHMMN 3[AHUNIA N3 KPYMHbIX MaHenen TpebyeTcs Ha Me-
CTe CTPOMTENbCTBA BbIMNOAHUTL pAf paboT: 3afenky BepTUKanbHbIX
CTbIKOB MeXAY NnaHensamu, cBapkKy 3aknafHblxX getanein u 1.4. TeHAeH-
UMA K MOMHOW 3aBOACKON FOTOBHOCTM OTAE/NbHbIX KOMHAT U KBapTup
npuBena K co3faHuto 06bEMHbIX 6/I0KOB «Ha KOMHATYy» WM «Ha KBap-
Tupy». Obume 3aTpaTthl Tpyaa Ha 1 M2Xunoli naouiagM B gomax u3
06beMHbIX 6/10KOB MO CPAaBHEHUIO C KPYMHOMNAaHEe/bHbIMU LOMaMU U3
Kepam3nTobeToHa cHuxatlTca A0 50 %. OCHOBHble TpyL0o3aTpaThl
BO3HWKAIOT Ha 3aBOfe, rAe rOTOBHOCTb KOMHATbl UM KBapTUPbI Joc-
Turaet 80... 100%.

34aHusa 13 06beMHbIX 3/IEMEHTOB, MpPeACTaBAAOLWMX cO60A npo-
CTPAHCTBEHHYIO HECYLLYI KOHCTPYKLMIO, BO3BOAATCA U3 HECKOMbKUX
TMNopa3mMepoB: 6/10KOB-KOPOOOK pasMepamy Ha OfHY-fiBe KOMHaThl,
NECTHUYHbIX KNeTOK, CAHUTAPHbIX Y3/10B C KyXHAMU. BNOKn n3roTtas-
NNBAKTCA MOHOMMTHLIM CNOCO60M MAM cobMparTCsa B 3aBOACKUX YC-
NOBUAX C MaKCMMalbHO BO3MOXHOW CTENeHb rOTOBHOCTU. 34aHuUs
13 06BEMHbIX 3N1EMEHTOB 06/1a4al0T 60MbLWON YCTONUYNBOCTHIO.

CTponTeNnbCTBO 0OLLECTBEHHbLIX 34aHUA KYNbTYPHO-6bITOBOTO Ha-
3HAYeHUs C NOKPbITUEM M3 TOHKOCTEHHbIX NMPOCTPAHCTBEHHbIX Xene-
30066TOHHbIX KOHCTPYKLMIA B BMUAe 060/104eK, CKNagok, WaTpoB No3Bo-
naet 60nee pauMoHanbHO MCMOAb30BaTb XeNne306eTOH 415 NMOKPbITUA
60nbWwnX naowageii 6e3 NPOMEXYTOYHbIX OMOp.

Mo pacnofoXeHWto BHYTPEHHUX ONOp 06LWeCTBEHHbIE 34aHuUA
noApa3fenAoTCA Ha NPONETHbIe, AYEKOBbIe U 3albHble C LEeHTpasb-
Hol onmopoi (puc. 1.14).

B nponeTHbIX 3gaHNAX WMPUHA NPoaeToB coctaengeTr 12..36 M C
warom onop (KONOHH) 6 nnn 12 m; B AYENKOBbIX 3AaHNAX — KBagpaT-
Hag ceTka onop 12x12, 18x18, 24x24, 30x30, 36x36 m. 3paHus
3a/bHble C LeHTpanbHOW onopoi umetoT nposnetsl 60... 100 m n 6onee.
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Puc. 1.14. Tunbl 3aaHnii B 3aBUCUMOCTA OT PacnoNoXeHns onop:

a — nponeTHble; 6 — AYeliKoBble; B —3anbHble C LeHTpanbHoi
ornopoi

Takue 3[aHNA NMepekpbiBalT, KakK MpaBuao, MPOCTPAHCTBEHHbLIMU
KOHCTPYKLUAMU.

Mpu BO3BEAEHUMN TPaXAAHCKUX 34aHUIA MPU 3HAYUTENbHbIX Npoe-
Tax, BbICOTe 3[4aHUS W Harpys3kax Hecyliue Kapkacbl MOryT BbIMOS-
HATHCS U3 MeTaNNMYeCKUX KOHCTPYKLUIA.

KOHCTpPYKTMBHaA CXeMa MeTa/l/IM4eckoro Kapkaca mpakTU4YecKu
He OTNMYaeTCs OT KOHCTPYKTMBHbIX CXEM Xene306eTOHHOro Kapka-
ca.

MeTannmyeckue KOHCTPYKLMUMN COCTOAT U3 OJHOTO WM HECKONb-
Knx npoduneint (yronkos, LIBENAepoB, ABYTaBpPOB, FHYTbIX Npogu-
neil n T.4.), COEAUHEHHbIX MeXAY CO00N CBapKON UM KIENKOW.
Pasmepbl npogunein, dopma NONepeyYHOro CeyeHus 3aBUCAT OT
ONUHbI 3NIEMEHTOB, BENIMYUHbLI M XapakTepa Harpysok, LeicTBYIO-
WMX Ha 3Ty YacTb KOHCTPYKLMMW, BUAA COEAUHEHUSA M Ha3Ha4valT-
Csl B NMpPOEeKTE.



ONOAAWNE

KOHTPO/IbHBIE BOMPOCHI

Kak knaccuguumpyoTcs 3aaHust No Ux Ha3HaueHuo?

Kakvie TpeboBaHua NpeabsaBasoTcs K 34aHNAM?

[N Yero cnyxuT eguHas MogynbHasa cucrema?

13 KaKvx OCHOBHbIX 3lEMEHTOB COCTOUT 3faHune?

N3 Kaknx OCHOBHbIX 31EMEHTOB COCTOUT KapKacHoe 3aaHne?
Kakue cyLLecTByOT PyHAAMEHTbI?

B Kakux cnyyasix npegycmMaTtpuBatoTcs TeMnepaTtypHble LBbI?
Kakue cylecTBYHOT KOHCTPYKTUBHbIE CXEMbI KPYMHOMAHENbHbIX
3[aHNIA?



[naBa 2

MPOEKTVPOBAHWE_ N PASPABOTKA
TEXHONOIMMYECKOW AOKYMEHTALMN

CTpouTenbCTBO Nt06Oro 06beKTa HauMHaeTCst ¢ pa3paboTKM MpoekTa —
OCHOBHOTO [JOKYMeHTa, OnpeaenstoLLero TEXHONOTNI0 NPOM3BOACTBA pa-
60T Npy BO3BEAEHUW 3[4aHUSA UK COOPYXEHUS.

MpoeKT B y3KOM CMbIC/le 3TOr0 C/I0Ba MOXHO paccmaTtpuBaTb Kak
KOMMNEKT JOKYMEHTOB, ODOpPM/eHHbI/i B BUie onpeaeneHHbIX rpagu-
YECKMX M TEKCTOBbLIX MaTepuanos, coAepXalyx BCECTOPOHHE 06OCHO-
BaHHbIA 3aMblCen 06beKTa CcTpouTenbCcTBa, POPMYyNMpoBaHue Lenu
npeacToslWein 4esTenbHOCT U onpefeneHns AeiAcTBUiA, HanpaBneHHbIX
Ha ee [OCTUXEHNeE.

2.1. OCHOBHbIE TEPMWHbI 1 OMNPEAENEHNA

KaneHgapHsblii niaH B CTPOUTENbCTBE — COBOKYMHOCTb JOKYMEH-
TOB, OMpeAensArwmnx nocnefoBaTeslbHOCTL U CPOKM OCYLLECTBAEHUS
cTpouTenscTBa. KaneHgapHble nnaHbl ABAAKOTCA OCHOBHbIMU LOKYMEH-
TamMu B COCTaBe MpOeKTa OpraHu3auum CTPOUTENbCTBa U MpPOeKTa
npon3BoAcTBa paboT. B COOTBETCTBMY C KaneHAapHbIM MIaHOM CTPO-
NTenbCTBa paspabatbiBalOTCA KaflleHAapHbIe MaaHbl-rpaukn noTpes-
HOCTK B paboymx Kazpax U MaTepuanbHO-TEXHUYECKUX pecypcax.

Hopma BpeMeHW — KOMYEeCTBO BPEMEHW, HEOOXOAMMOTO ASd Npo-
M3BOLCTBA €AMHULbI NPOLYKUUM Haffiexallero Kkayecrsa paboymm
COOTBETCTBYHOLWeN npodeccun n Keannpukayum, BbIMOTHAKLWNUM
paboTy MO COBPEMEHHOW TEXHOMOMUK.

Hopwma BbipaboTku paboyero (1m 3BeHa paboymx) M COOTBETCTBEH-
HO HOpMa BbIpaboTKM MalWwWHbl (MM KOMNNEKTa MalunH) — Konuye-
CTBO MPOAYKLMW, NONYy4YaemMOi 3a eANHULY BPEMEHMW MPU YCNOBUSAX,
NPUHATbLIX ANS YCTaHOB/IEHWS HOPM BPEMEHM.

Hopma MalWHHOToO BPEMEHU — KONMYeCcTBO paboyero BpeMeHu
MallMHbI, KOTOPOE AO/MKHO ObiTb 3aTPayeHO Ha COo3faHue efuHULbI
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NPOAYKLMW B YCNOBUAX PaLMOHANbHOIO UCMOAb30BaHUSA MalUWHbI, a
TakXXe Ha MPaBUbHYIO OpraHM3auuio Tpyfa v Npou3BOACTBA.

Hopma npousBogMTeNbHOCT Y MallWHbl — KOMIMYECTBO MPOAYKLUN
Hag/exallero KayecTsa, BbipabaTbiBaeMOl MalIUHON B eUHULY Bpe-
MEHV NPV MPaBWU/IbHON OpraHm3auum Tpyaa v Npon3BOACTBaA.

HopmaTuBHbI JOKYMEHT — [OKYMEHT, yCTaHaBMBaloLWnii npasu-
na, o6lWme NPUHLMMNbI N XapaKTePUCTUKK, KacarLlmecs onpeaeneH-
HbIX BUJOB LeATENbHOCTU UAW WX Pe3ynbTaToB, U AOCTYMHbIA WKNPO-
KOMY Kpyry notpe6utenei.

TepMUH «HOPMATUBHbIA AOKYMEHT» B CTPOWTE/NbCTBE OXBaTbiBaeT
Takne NMOHATUSA, KaK CTPOUTENbHbIE HOPMbI M MpaBuaa, CBOZ NpaBus,
TEppUTOpUaNbHbIE CTPOUTENbHbIE HOPMbI, CTaH4apT.

MOTOYHLIN METOL CTPONTENLCTBA — MeTOL OpraHusayumn cTpo-
UTENbHOTO NPOU3BOACTBA, OCHOBaHHbIN Ha HEMPEPbIBHOCTU pabor,
MOCTOAHHON 3arpyske pabounMx U CTPOUTENbHbLIX MallWH, COBMeLle-
HUW BO BPEMEHU CTPOMUTE/NbHbIX MpoueccoB. Mpu NOTOYHOM MeTone
CTpOMTENbCTBA 06BEKTHI pa3buBardTCA Ha 3axBaTKW (Cekuum, npone-
Thl, 3T@XW, YaCTW 34aHUIA N COOPYXeHUI). Komnaekc CTPOUTENbHO-
MOHTaXHbIX paboT nogpa3fenseTcs Ha LUKIbI.

MpoekT (B CTPOUTENLCTBE) — KOMMJIEKC rpauyueckKnux u TekcTo-
BbIX MaTepuanoB, COAepPXalux peweHuns no TexHonorum n obopypno-
BaHU OyAyLLero NpegnpusaTua Wan 30aHUs, apXUTEKTYPHO-MIaHUpPO-
BOYHbIE N KOHCTPYKTUBHbIE PELUEHUS, TEXHUKO-IKOHOMUYECKHME pac-
4yeTbl U1 060CHOBAaHUSA, CMeTbl U HEOBXO4MMbIE NOSCHEHUA UK paspa-
60TaHHbIE YEPTEXW MOCTPOINKHU.

MpoeKkTHasA AOKYMEHTauuMsd — WHBECTULWOHHbIA MPOEKT, MPOEKT
(paboynii NMpPOeKT) CTPOUTENbCTBA, PEKOHCTPYKLMU, pacllinpeHuns,
KannTasbHOr0 PEMOHTA U TEXHUYECKOTO NMePeBOOPYXEHMNA Npeanpu-
ATWUIA, 30aHUIA N COOPYXXEHWIA, a TaKXXe KOHCepBauusa v NMKBUAALMUA
0OnacHbIX MPON3BOACTBEHHBIX 0OBEKTOB.

CTpouTenbHble HOPMbI 1 NpaBuna — CBOJ PernamMeHTUPYLWNX No-
NOXEHWI N0 COCTaBMEHMIO MPOEKTHO-CMETHOW AOKYMEHTauuu, ocylle-
CTB/IEHUIO MPOMBbILUMIEHHOTO, FPaXAAaHCKOro 1 ApYyruX BUAOB CTPOUTENb-
CTBa, 3KCnayaTauuu v PEMOHTY 3[aHWUIA, COOPYXXEHUIA N KOHCTPYKLNA.

CTpouTenbHbIe HOPMbI 1 NMpaBuia COCTOAT M3 NATW YacTeld:

1) opraHusauus, ynpaBneHne, sKOHOMUKA;

2) HOPMbl MPOEKTUPOBAHNS;

3) opraHmsauus, Npou3BOACTBO U Npuemka paboT;

4) CMETHblE HOPMBbI;

5) HOpMbI 3aTpaT MaTepuasbHbIX U TPYLOBbIX PECYPCOB.

CTpouTenbHble paboTbl — paboTbl MO CTPOUTENLCTBY 34aHWUI 1
COOPYXEHWIA.
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CTponTenbHbI FeHepanbHbIl NNaH Ha 0T AenbHOoe 34aHue (coopy-
>KeHue) — nnaH yyacTka CTPOUTENbCTBA, Ha KOTOPOM MOKa3blBaeTCs
pasMelleHne CTPOALLErocA 34aHWS WA COOPYXEHUSA, YTOUHAETCS
pacnonoXeHue AOPOr U ceTeld, CKNAACKUX 34aHWI 1 NNOWAaA0K, Nog-
KpPaHOBbIX NyTei, BPEMEHHbIX 3aHUI U COOPYXEHWUA MOArOTOBUTENb-
HOro M OCHOBHOro nepuopoB. OH pa3pabaTtbiBaeTcs B cocTtase MIMP
4N paboT NMOAroTOBUTENBHOTO Mepuoja v KoMniekca paboT OCHOBHO-
ro nepuoga.

CTponTenbHbIA NpoLecc — COBOKYMHOCTb 06 ECTPOUTENbHbBIX
paboT, BbIMO/HAEMbIX B CTPOTOli TeXHONOTMYECKOW NocnefoBaTeNbHO-
cTU.

TexHonornyeckas KkapTa — OCHOBHOI AOKYMEHT CTPOUTENbHOr0
npouecca, perfiaMeHTUPYLW N ero TeEXHONOTMYeCKe N opraHunsasm-
OHHble MONOXeHNA. TexXHONornyeckne KapTbl paspabarbiBalOT Ha OT-
[eNbHble NN KOMMNIEKCHbIe MPOLecChl.

TexHonormyeckas cxema — TeXHONOrMYyeckas AOKYMeHTaumsa, pas-
pabaTbiBaemMas ANA HECNOXHbIX NPOLECCOB C ONMCaHWeM MocfiefoBa-
TEeNIbHOCTW U MeTOZAO0B BbIMO/HEHUS MpoLecca, C pacyeTom 3aTpart
Tpyfa U NoTpe6HOCTU B TEXHUYECKUX cpefcTBax. 1o cBoemy copep-
XAHWI0 TEXHONOTNYECKME CXeMbl NPeACTaBAAT YMNPOLLEHHbIE TEXHO-
NOTNYeCcKne KapThbl.

Tunusayma — pa3paboTKa TUNOBbIX KOHCTPYKLUUIA UM TEXHONOTU-
4eCcKMX MpPOLLecCOB Ha OCHOBe 06WUX ANs paga nsgenuin (MpoLeccos)
TEXHWYECKMX XapaKTepUCTUK; OLWH U3 MeTOAO0B CTaHfapTu3aLuu.

Tunosble NPOEKTblI NpefHa3HauyeHbl A0S CTPOUTENbCTBA 34aHUIA 1
COOPY>XEHU, NPUBA3KN K KOHKPETHOW Maowajgke CTpOUTENbCTBA UK
4na pa3paboTKW MHAMBUAYANbHbIX NPOEKTOB.

TpysoeMKOCTb npouecca — 3KOHOMUYECKUIA MoKasaTesb, XapakTte-
pu3yloWnin 3aTpaTbl paboyero BpeMeHW Ha U3rOTOB/IEHUE €4UHULbI
NPOAYKLMUMN UM BbINOMHEHWE ONpefeneHHol paboTel. EguHMLa n3me-
peHus TPYJOEMKOCTM — yenoBekoyac (Y4en.-4) UM YenoBeKOLeHb
(4en.-gH.), NOKasblBaOLWMIA 3aTpaTbl HOPMaTUBHOTO paboyero Bpeme-
HY Ha MPOM3BOACTBO paboT. Yem MeHblUe TPYLOEMKOCTb, TEM Bbllle
NPOW3BOAUTENbHOCTb TPY[a.

22 HOPMATUBHAA W MNMPOEKTHO-
TEXHONOTMYECKAA OOKYMEHTAUWA

npOEKTHO-TEXHO}'IOFI/I‘-IeCKaﬂ OOKYMeHTauunA Heo6x0,q|/||v|a aonAa ob6ec-
neyeHna BbINO/THEHNA BCEX OPraHM3alMOHHbLIX, TEXHUNYECKUX U TEX-
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HOMOTMYECKUX PELleHNn N LOCTUXKEHUS KOHEYHOTro pe3ynbTata —
BBOJA B 9KCnayaTaumo o6bekTa ¢ HEOOXOAMMbBIM KayecTBOM U B yC-
TaHOB/IEHHbIN CPOK.

Mpwn 3TOM NOArOTaBNMBAKTCA U CPaBHMUBAKOTCA KOHKYPEHTOCMO-
COo6Hble BapuaHTbl pelweHnin B Lensx Bblbopa Hanbonee paLuoHanb-
HOro 1 3PEKTUBHOrO.

Pa3paboTKa NPOEKTHO-TEXHONOrMYECKON LOKYMEHTaLuu ocylye-
CTB/ISETCA HA OCHOBE TakWX UCXOAHbIX NMapaMeTpoB, Kak 06beMbl pa-
60T; pecypcbl; NPOLOMKUTENBHOCTb BbINMOMHEHMA paboT (3T napameT-
pbl MOTYT 6bITb 3afaHbl B Pa3/IM4HOM COYETaHUN).

CTponTenbCTBO NHO60ro0 06beKTa JONYCKAETCA OCYLLECTBAATb TOMb-
KO Ha OCHOBE pelleHWUi, NPUHATLIX B MPOEKTe OpraHusauum cTpou-
TenbcTBa (MOC), npoekTe opraHunsayum pabot (MOP) n npoekTe Npo-
nssogctea pabot (MMP). ®dMHAHCMpPOBAHME CTPOUTENLCTBA 06bEKTA
MOXET OblTb OTKPbLITO TOMbKO Npu Hannumy MOC.

Mpu cTponTenbCcTBe GOMLLWINX U CNOXHbBIX 06BHEKTOB MOXET 0CY-
WecTBNATHCA NapanienbHOe NPOeKTUPOBaHWe W CTPOUTENbCTBO OT-
LenbHbIX oYepepnel.

Ha ctagnmn TeXHONOrMYecKoro nNpoeKTMpoBaHus paspabaTbiBaeTcs
MOC, B cocTaB KOTOPOro BXOAAT:

a) KaneHjapHbI/i NnaH CTPOMTENbCTBA, B KOTOPOM OMpefensatTcs
CPOKM N 0YepefHOCTb CTPOUTENIbCTBA OCHOBHbLIX Y BCMOMOTraTe/IbHbIX
30aHUIA 1 COOPYXEHU, C pacnpedeneHNeM KanuTanbHbIX BIOXEHU
M 06bEMOB CTPOUTENIbHO-MOHTAaXHbIX paboT MO 34aHMAM U COOpYXe-
HUSM 1 Mepuojam CTPOMTenbCTBa (KaneHAapHbI niaH Ha MOAroTOBM-
Te/bHbI/i NEPUOA COCTaBNACTCH OTAENbHO — C pacnpefeneHnem obbe-
MOB paboT no Mmecauam);

6) CTpoUTEeNbHbIe FeHepanbHble MNaaHbl 414 MNOATOTOBUTENLHOIO U
OCHOBHOIO MepuoaoB CTPOUTENbCTBA;

B) OpraHM3auMOHHO-TEXHONOTNYECKNE CXEMbl, OMNpefenstoLiue
ONTUManbHYK MOCMef0BaTeNbHOCTL BO3BEAEHUA 3[4aHUI U COOpYXKe-
HUIA C yKaszaHMeM TeXHONOTM4YecKoil nocnefoBaTelbHOCTU PaboT;

r) Be4OMOCTb 06bEMOB OCHOBHbIX CTPOUTENIbHbIX, MOHTaXHbIX U
cneumnanbHbiX CTPOUTENbHbLIX PaboT;

[) BeJlOMOCTb MOTPE6HOCTU B CTPOUTENIbHBIX KOHCTPYKUUAX, N3je-
nunax, Matepmanax n 060pyfoBaHMK € pacnpefefnieHnemM Mo KaneHgap-
HbIM Mepuojam CTPOUTENbCTBa;

e) rpamk NOoTPe6HOCTU B OCHOBHbIX CTPOUTENbHbIX MallWHax U
TPAHCMNOPTHbLIX CPEACTBaxX MO CTPOUTENbCTBY B LE/OM;

X) rpaumk noTpebHOCTM B Kagpax CTpouTeseil Mo OCHOBHbLIM Ccrhe-
LUManbHOCTAM;

3) MOACHUTENbHAA 3amnucka, cofepxatyas:
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XapaKTepUCTHKY YCNOBUU U CNOXHOCTY CTPOUTENLCTBA,;

060CHOBaHME MEeTOoA0B Npon3BoAcTBa CTPOUTENbHbIX, MOH-
TaXHbIX U cneynanbHbIX CTPOUTENbHbIX pa60T N BO3MOX-
HOCTb X COBMELLEHNA;

B yKasaHWs 0 MeToAax MHCTPYMEHTa/IbHOr0 KOHTPONSA 3a Ka-
YeCTBOM COOPYXEHWIA;

MeponpuaTUS N0 OXpaHe TPyAa;

nepeyeHb YC0BWI A COXPAHEHMA OKpPYXXatoLweil NpuposHO
cpeabl;

m 060CHOBaHME NOTPEOHOCTU B OCHOBHbLIX CTPOUTENbHbLIX Ma-
lWMHaxX, MexaHu3mMax, TPaHCMOPTHbIX CPeACTBaX, 3NEKTpu-
4ecKOW aHepruu, nape, BoAe, KNCI0POJe, CXKaToM BO3LyXe, a
TaKXXe BO BPEMEHHbIX 3aHNAX U COOPYXEHUAX;

B MepeyeHb OCHOBHbIX CTPOUTENIbHbIX OpraHu3aLnii ¢ xapak-
TEPUCTUKON NX NPON3BOACTBEHHOW MOLHOCTH;

m 060CHOBaHME Pa3MepOoB 1 OCHALLeHMs MIOWaf0K A/ CKa-
LUPOBaHNs MaTepUanoB, KOHCTPYKLUUIA N 060pyA0BaHNS;

m 060CHOBaHME NOTPEGHOCTN B CTPOUTENbHbLIX Kagpax, Xu/be
M COLManbHO-ObITOBOM 06CNYXXUBAHUW CTPOUTENEN;

B 060CHOBaHWe MPUHATON NPOAOKUTENBHOCTU CTPOUTENb-
cTBa 06bEKTa B COOTBETCTBUKM co CHwUIT.

B NMOC Heo6xo4MMO NPUBOAUTL Cliefyouine TeXHUKO-3KOHOMMU-
YecKune nokasaTtenu:

m o6Las NpoAO/MKNTENbHOCTb CTPONTENbCTBA;
B MakCuMasbHas YACNEHHOCTb paGoTaloUinx, Yen.;

B 3aTpaTbl TPyAa Ha BbIMOJHEHUE CTPOUTENbHO-MOHTaXHbIX
paboT, yen.-gH.

Coctas u cogepxxaHue NMOC MOryT U3SMEHATLCH C YYETOM C/IOXHO-
CTU W CNeunPUKN NPOeKTUPYEMbIX 06bEKTOB.

CnoXxHocTb 06beKTa LO/MKHA ycTaHaBNMBaTbCa A0 pa3paboTKu
MOC uHCTaHUWel, YTBEPXAatollLen 3agaHne Ha NPOEKTNPOBaHNe.

MOC paspabaTbiBaeTCA Ha OCHOBE YKPYMHEHHbIX HOPMaTUBOB
(nokasaTteneli pacxofoB Ha MWAAMOH pyb6neli CMETHON CTOMMOCTH
CTpOMTENbCTBA, MOKa3aTenein BbIpabOTKM Ha OA4HOro pabouyero u
T.4.).

OcHoBOIl gns pa3paboTKM MpoekTa opraHu3ayum paboT sBAseTcs
MOC. MOP pa3pabaTbiBaeTCsas Ha 3anflaHWPOBAHHYH Nporpammy
CTPOWTENbCTBA B LENAX pacnpefeneHns pabot mexay nogpasfeneHu-
AMW, B3aMMHOW YBA3KM BO BPEMEHUW M MPOCTPAHCTBeE.
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B coctas NOP Bxogdar:

a) KaseH[apHbI nnaH cTpouTenbcTBa (CBOAHBLIN);

6) CTpouTeNbHbIEe TeHepasibHble NAaHbl ANS OCHOBHOrO UM MNOAr0OTO-
BUTENIbHOIO NepuoAO0B;

B) OPraHu3aLnoHHO-TEXHONOrNYECKME CXeMbl KOMM/EKCHbIX MOTOKOB;

r) BE4OMOCTb 06BEMOB OCHOBHbIX CTPOUTENbHO-MOHTaXHbIX U CMe-
LManbHbIX pabor;

[) BEAOMOCTb NMOTPEOHOCTM B CTPOUTENbHBIX KOHCTPYKLUMAX, MaTe-
pnanax n obopyposaHuu;

e) rpaMkn NOTPebHOCTM M MOCTABKW OCHOBHbIX CTPOUTENbHbIX
MallWH 1 TPaHCMOPTHbLIX CPeACcTBax, a TakXe MOTPe6HOCTU M nocTas-
KN CTPOUTE/bHbIX KOHCTPYKLWIA, MaTepuanoB, UHBEHTapsA v ap.;

X) rpathuk NnoTpebHOCTM B Kagpax CTPOUTENEl MO OCHOBHbIM Che-
LManbHOCTAM.

MoAcHMWTeNbHas 3ammMcKa BK/OYaeT B cebA crefyrolme pasfenbi:

B XapaKTepucTuka yCI'IOBl/II‘/’I CTpOUTENBLCTBA,

m 0060CHOBaHue MEeTOA0B OopraHun3auunu cnoco6os nponssopn-
CTBa N BO3SMOXXHOCTW COBMELLEHNA pa60T;

MeponpuaTusa no 6esonacHoOMy BefeHW0 paborT;

060CHOBaHMe NOTPeOGHOCTM B MaTepPUanbHO-TEXHUYECKUX W
3HEpreTMyecKnx pecypcax, a Tak)ke BO BpEMEHHbIX 3[aHNAX
1 COOPYXXEHUSAX.

MpoeKT npou3BoacTBa paboT Ha BO3BeEeHMEe 3[aHUS, COOPYXKEHUS
MAN ero 4yacTu BKIKOYaeT B Cebs:

a) KaneHfapHbIl nnaH NpousBoAcTBa paboT No 06bEKTY;

6) CTPOWUTENbHbIA FeHepanbHbIA Naax;

B) rpayMky MOCTYNAeHUs Ha 06BLEKT CTPOUTENbHBIX KOHCTPYKLUIA,
n3gennii, maTepuanos n 060pyL0BaHNS;

r) rpaukun ABMXKeHWUA paboymx KagpoB M OCHOBHbIX CTPOUTENb-
HbIX MalWH N0 0OBEKTY;

L) TEXHONOTUYECKNE KapTbl Ha BbIMOMHEHWE OTAENbHbIX BU/OB
pa6or;

e) pelweHns No NPOU3BOACTBY reofe3nyecknx paboT, BKAYaKLwme
B Ce6S CXeMbl pa3MeLLeHNs 3HAKOB A/ BbIMOMHEHUSA TE0LE3NYECKNX
N3MepeHuii;

X) peLlleHuns no TexHuke 6e30MacHoOCTU;

3) peleHna No MpoknajgKe BPeMEHHbIX CeTeil BOAO-, TENI0- ”
JHeprocHabxeHus n ocseweHns (B TOM 4ucne aBapuiitHOro) CTpou-
TeNbHOI nowagky u paboumx MecT;

M) NepeyHn TeXHONOTNYECKOr0 MHBEHTAPA M MOHTaXHON OCHAacT-
KW, a TaKXXe CXEMbl CTPOMOBKU FPYy30B;
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K) NOSICHUTENbHYIO 3aMKCKY, COAEpXKallyto:

® 060CHOBaHMWeE peLleHnit No NPon3BoACTBY paboT, B TOM YlcC-
Ne BbIMOMHAEMbIX B 3UMHEE BpeMS;

MoTPe6HOCTb B 3HEPTETUYECKNX pecypcax;
nepeyeHb MOGUbHbLIX (MHBEHTAPHbIX) 34aHUIA 1 COOPYXe-
HWIA M YCTPOIACTB;

B TeXHWKO-3KOHOMUYECKUE NOKa3aTeNu.

OcHoBHOM 4acTbto TP aBASOTCA TEXHONOTMYECKME KapThl, B
KOTOpPbIX YKa3blBalOTCA Cnocobbl Mpou3BoAcTBa paboT, pa3buBka Ha
MXBaTKW, ApPYCbl, pasMeLlleHne MalinH U NyTWU ABUXKEHUS TpaHCcnop-
Tel, mocnefoBaTelbHOCTb M NMPOLO/IKUTENILHOCTL MPOLECCOB, KONNYe-
it'HO TPYZAOBbIX U MaTepuanbHO-TEXHUYECKUX PECYPCOB, 0COBEHHOC-
TU BbINOSIHEHUSA PabOT B 3UMHUX YC/IOBUSAX U MEPONPUATUA TEXHUKN
6esonacHocTH.

TexHonornyveckue kapTbl (TK) onpenensatoT nopsafoK BbIMOMHEHUS
paboT KOMMJIEKCHbIMY U CNeunanu3npoBaHHbIMK 6puragamu, a KapThbl
Tpygposbix npoueccoB (KTM) — nopafoK BbIMONHEHUA paboT 3BeHbS-
MU UK oTAeNbHbIMU paboynmu. Mo coctaBy TK n KT aHanornyHol.
OHM pas3nnyarTCcs TONbKO CTEMeHb AeTanunsauunu.

B cocTaB TeXHONMOMMYECKNX KapT BXOAAT:

B CXeMbl OpraHm3aumm paboT 1 paboymx MecT, Ha KOTOPbIX MOKa-
3bIBAKTCS FPaHMULbl YaCTHLIX ()POHTOB, NOCMEA0BATENLHOCTb
BbIMOMIHEHUSA, MOPSAAOK NepemMeLLeHns 1 paccTaHOBKa bpurag,
3BEHbEB, MalUUH, MeXaHU3MOB M0 06LLeMy (PPOHTY paboT, No
6e30nacHOMY BefleHUI0 paboT, TpeboBaHMA 1 NOPALOK OCyLLe-
CTB/IEHUS KOHTPO/S KayecTBa U NpuemMKn paboT u ap.;

B KanbKynauua TpyaoBbiX 3aTpat U MallWMHHOTO BPEMEHMN.

B NosSICHUTENbHON 3aMUCKe COAepXaTcad HeOOXOAUMbIE pacyeTbl U
060CHOBaHMS, NPUHATLIE MPKU pa3paboTKe TEXHONOTMYECKOW KapThl.

OCHOBHbIMUW TEXHUKO-3KOHOMUYECKUMM MOoKa3aTensmMmm ah(pheKTus-
HOCTM CTPOUTENbCTBA ABNAKTCA:

m CTOMMOCTb NPOM3BOACTBA, T. €. CTOMMOCTb PaboT B LLe/IOM U
eAMHNLbI CTPOUTENbHOW NpoAyKUumn (Hanpumep, 1m3cTpo-
NUTENbHOTro 06bema, 1 M2XXWI0MA naowagm, MoHTaxa 1T Me-
TanIMYecKnX KOHCTPYKUNIA) — B pyonax;

® POLO/IKUTENIbHOCTb CTPOUTENBCTBA 34aHNA (CTPOUTENbHbIX
NnpoLeccoB) — B AIHAX UM CMEHaXx;

B TPYA0EeMKOCTb paGoT, T.e. 06l Me 3aTpaThl UK 3aTpaThbl TPY-
[a Ha eAUHMLY CTPOUTENbHOW NPoayKyMmn (HanpumMep, Ha 1M2
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XWNON nnowaan; Ha 1M3cTpouTenbHOro o6bema nnu Ha 1m3
KWPNUYHON KNafikn) — B YeN0BEKOAHAX.

Tunosble NPoOeEKTbl 3a cyeT 60nee rnybokol NpopaboTKy NPOEKT-
HbIX peleHnin, geTann3auny NPOeKTHON [OKYMeHTauuu no3BonstoT
BHeApATb Hanmbonee NpPorpeccrBHbIe PelleHns B NPaKTUKY MPOeKTu-
pOBaHWA, CTPOUTENLCTBA U PEKOHCTPYKLMU OOBEKTOB.

2.3.  KAJIEHOAPHOE MNAHVPOBAHWE

KaneHpgapHble nnaHbl AN rpauKkn ABNAKOTCA MOJENbI0 PakTuye-
CKOV opraHm3auunun paboT. Mpu pa3paboTke KafeHAapHbIX NJ1aHOB pa-
60Tbl YBA3bIBAIOTCA BO BPEMEHU U MPOCTPAHCTBE, ONMpefensercsd cu-
CTeMa NoCTaBKM U pacxof0BaHUs Pecypcos.

[nsa coctaBneHns KaneHLapHOro nnaaHa UCnosb3yeTca onpenesneH-
Haa opMma, npuBefeHHas Ha puc. 2.1.

KaneHngapHblii nnaH pa3pabaTbiBaetca B Chefylolleli nocneaosa-
TENbHOCTHU:

W COCTaB/IfETCA MepeyeHb AN NPUBOAATCA HAMMEHOBAHMA pa-
60T ((hopMynMpoBKa HAMMEHOBAHMA paboT LOMXKHA COOTBET-
CTBOBAaTb HaVMMEHOBAHMIO COOTBETCTBYKO LW EN paboTbl Mo
EHwWP). CTeneHb getanusaymm HOMEHKNaTypbl 3aBUCUT OT
NoCTaBfIeHHON Uenu (MOXeT ObiTb YKPYNHeHa, Hanpumep
BO3Be[eHNe Hafg3eMHON yacTu). HasHavaeTca unm onpeje-
nseTcs nocnefoBaTeNbHOCTb BbINONHeHUA paboT. Crneyunans-
Hble paboTbl B HOMEHKNATYpe NOKa3blBalOTCA YKPYMHEHHO,
Mo UCNONHUTeNAM (Hanpumep, CaHUTAPHO-TEXHUYECKUE,

O6bembl MpuUHsATbIE loabl, MecsLbl,
pa6oT Mall UHbI E pabouue aHM
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Puc. 2.1.  ®dopma Ans coctaBfeHUs KaneHLapHOro nnaHa
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3MIEKTPOMOHTAXHbIe 1 Ap.); NPV 3TOM HOPMbI 3aTpaT TpyAa u
CTOMMOCTMN GepyTCS TaKXKe YKPYMHEHHO;

® MOoACYMTHIBAOTCA 06bEMbI paboT (06beM CTPOUTENIBHO-MOH-
TaXHbIX paboT onpegenseTcs no paboymm yeprexam 06bek-
Ta B ejUHNLAX N3MEPEHUA, NPUHATLIX B EHUP);

m onpegenseTcd TPYLOEMKOCTb N0 OTAeNIbHbIM BaM paboT v
noTpe6HOe KOMMYECTBO MaLLINH. TpyfoeMKoCTb O, Yen.-CMeH,
onpefensercs no popmyne

2.1

raoe Hep — Hopma BpeMEeHW Ha efuHuUy namepeHus no EHuP, yen.-y;
V — KONMYecTBO efuHuy nam obvem, wt., M3 M2 u ap.; 8,2 — Konu-
YecTBO 4YacoB paboyeli CMeHbl UM NPOAOMKUTENBHOCTb CMEHbI NP
ns TUAHEBHON paboyeli Hepene;

B onpegensetca NpoAo/MKUTENbHOCTb BbIMOAHEHNS pa6oT T, 4,
CMeH, no hopmyne

(2.2

roe O — TpyLOeMKOCTb, Yen.-cMeH; N — cocTaB UCMOMHUTENeR unm
COCTaB 3BeHa UM 6puragbl B CMeHy, uyen.; A — KO/MYECTBO CMEH B
CYTKU;
B CcTpouTCcA rpadmK ABMXKEHUS paboUYMX B LLe/IOM M0 06BLEKTY
npv ycnoBuu paBHOMepPHOI 1 6ecnepeboiiHO 3arpy3ku pa-
604mX.

Ecnu cTponMTENnbCTBO COOTBETCTBYET MOTOYHOMY, TO FpauK ABu-
XEeHUs pabounx [O/KEH Y[0BNETBOPSATL HEPABEHCTBY

K< (2.3)

roe K — Koath(hmumeHT paBHOMEPHOCTU ABWXKEHMA pabouux (mpw
NPOMbILWNEHHON cTpouTenbcTBe K < 15; npu rpaxjaHCcKoMm CTpou-
TenbcTBe K < 2,0); jRvex— MaKcuMManbHoe Ync/io pabouymx Ha 06beKTe;
Rmp — cpefHee yucno paboymx Ha 06bEKTE Ha BCEM MPOTAXKEHUU
CTPOUTENbCTBA.

NTnHelHbIA TpanK Kak MHCTPYMEHT ynpasfieHUs 3ppekTuBeH
NNWb B TeX CnydvadaX, Korga OTKAOHEHWA OT X04a OTAe/bHbIX CTPOU-
TENbHO-MOHTaXHbIX pPaboT He3HauYUTeNbHbl M UX MOXHO WUCMAPaBUTb,
He Hapylas CPOKOB Hayana mocnegywomnx pabor.
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HanmeHoBaHue Cpoku nocTaBokK

KOHCTPYKLWIA, EanHnua
Ne n/n MaTepuanoe,  M3MepeHus Konnuectso Mecsaubl
nX Mapka AHun
1 2 3 4 5

Puc. 2.2. ®opma Anst coctaBneHusl rpaduKoB NOCTaBKU CTPOUTE/bHbIX
KOHCTPYKUWIA, U3AENNIA 1 Apyrux mMartepuanos

Ecnu OTK/OHEHUS B X0fe 3TUX paboT BeAyT K M3MEHEHUIO NMpex-
[le 3an/laHMpPOBaHHbIX CPOKOB, TO CTPOMHOCTb NIMHENHbIX FpagnKoB
HapyLlaeTcs, a X gasnbHeliee NPUMEHeHNe CTaHOBMTCA HeLenecoob-
pa3HbIM. DTO 06bACHAETCA TEM, YTO HapyLUEHNEe CPOKOB OAHMUX paboT
3afep>XUBaeT Havyano gpyrux paboT. MocKonbKy B3anMOCBS3b W B3a-
MMO3aBMCUMOCTb MeXAy pesyfibTaTaMy paboT B NMUHEWHbIX Fpadukax
He OoTpa)keHa, MPaKTUUYECKU HEBO3MOXXHO MPOCneanTb, Kakum obpa-
30M OTCTaBaHMe paboT CKaXXeTCA Ha BbIMOMHEHMM NOCAefylOWMX 3Ta-
MOB CTPOUTENbLCTBA, OCOOEHHO Ha CPOKax BBOAA B AeNCTBME OTAE/b-
HbIX 0GbEKTOB.

CnepoBaTtenibHO, NUHEAHbIE TpaPuKy Mano NPUTOLHbLI ANS onepa-
TWBHOIO yMpaB/ieHUs CTPOMTeNLCTBOM. Kpome Toro, mpouecc foctu-
XEeHUS HaMeYeHHOW Lenn — npouecc AMHAMWUYECKU, a NUHENHbIN
rpagk — Mofgenb cTaTuyeckas, He MO3BONAKLWLAA AOCTAaTOYHO YETKO
0TPa3UTb BECb XO[ BbIMOMHEHUS CTPOUTENbHO-MOHTaXHbIX paboT.

KaneHgapHble naaHbl AN rpanku ABASKOTCA MOAENbIO (haKTuye-
CKOW opraHusauuu paboT M OCHOBHbIM LOKYMEHTOM MacTepa, npopa-
6a, cTapwero npopaba 1 3aMeHSOT MHOTMe LOKYMEHTbI ONepaTuBHOM
OTYETHOCTH.

Ha ocHOBaHWM KaneHAApHOro nnaaHa Npov3BOAcTBa paboT paspa-
6aTbIBalOTCS TpauKy MOCTaBKWM CTPOUTENbHbIX KOHCTPYKLWIA, n3ge-
NWiA N gpyrux matepuanoB (puc. 2.2), CTPOUTENbHbIX MallWH, MOHTaX-
HbIX M 3axBaTHbIX NpucrnocobneHunii (puc. 2.3).

HanmeHoBaHue Cpok
EanHnua
Ne n/n MalluH Mapka AMHALE o ngecteo  CPOK BO3Bpa-
N3MepeHns nocTaBoK
N MexXaHW3MOoB weHns
1 2 3 4 5 6 7

Puc. 2.3. ®opma gnsa cocrtaBneHus rpamkKoB MOCTaBKW CTPOUTENbHbIX
MallUMH, MOHTaXHbIX M 3aXBaTHbIX MPUCNOCO6NEHW
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2, BUAbl 1 HASHAUEHWE CTPOMIEHMIAHA

CTpouTenbHbIA reHepanbHblli NAaH (CTPONreHnnaH) — 3T0 06LW KA
niaH naowagkn CTPOMTENbCTBA, Ha KOTOPOM MOKa3biBalOTCA CTPOS-
Wwuecs 06bLEKTHI, CYLWECTBYHLUME 34aHNA U COOPYXEHUA, MOCTOAH-
Hble U BPEMEHHbIE AOPOrU, MHBEHTAPHbIE 3[aHNSA, CKNafbl, KpaHOBbIE
nyTW, NAOWAaLKN YKPYMHUTENbHONW COOPKU, MHXXEHEPHbIE CeTU CHab-
XXeHNA 00beKTOB.

OcHoBaHMeM AN pa3pabOTKM CTPOUTENbLHOIO TeHMaHa CAYXuT
reHnaaH CTPOSALLerocs 34aHus, COOPY>XXeHWUA WA KoMnekca. Pa3nu-
yarT 06l ennowafoYHbIi CTPOUTENbHbIA FeHMNNaH, BKAKYaKWNin B
cebs TeppuTOpPUI0O BCE CTPOMUTENbHOW Naowagku (MUKpoparioHa,
( Tposilerocs NpeanpuATUa), U 06BbEKTHbIA CTPOreHnnaH, BKAOYat0-
Wunii B ce65 TONIbKO TEPPUTOPUIO, HEOOXOANMYHO ANS BO3BEAEHUS OT-
[eNbHOr0 34aHUA UM COOPYXKEHUS.

ObwennowagoyHblii CTPOUTENbHbLIA FeHnnaH BXOAMT B COCTaB
IFOC un npegcTaBnsetT cob0i naaH CTPOUTENbCTBA BCEIO KOMMIEK-
ca 0OObEKTOB M pasMel,eHnsa Ha CTPOUTENbHON nnowagke BpemMeH-
HbIX 34aHWI U COOPYXEHWUIA, NOCTOAHHbIX U BPEMEHHbIX KOMMYHU-
Kauuii n paspabaTbiBaeTcs MPOEKTHOW opraHusauuein gns reHe-
panbHOro nogpsagumka. O6uwennowafoUYHbll CTPOUTENbHBIA TeH-
niaH MoXeT pa3pabaTbiBaTbCs A5 MOATOTOBUTENbHOIO Y OCHOBHO-
ro NepuofoB CTPOUTENbCTBA U (KaK BapuaHT) OCHOBHOrO nepuopa
CTPOUTENbCTBA C BblAE/IEHNEM O0BEKTOB, COOPYXaeMbliX B MOAIOTO-
BUTENIbHbIA nepuog,.

CTponTeNbHbIA reHnAaH BbIMOSHAETCA B TOM Xe MacwTabe, 4To
W FeHNMaH, C NPWBEAEHUEM HA HEM 3KCNAUKaLWW MOCTOAHHBLIX U
BPEMEHHbIX 34aHWA. B NOACHUTENbHOW 3annMcke MPUBOAATCA BCe
HEOOXO0AUMbIE pacyeTbl Y TEXHUKO-3KOHOMUYECKME 060CHOBAHUA K
CTPOWNTENbHOMY FeHMMaHy, B TOM 4ucae pacyeT noTpebHOCTM B
MOfe, 3HEPreTUYeCcKNxX pecypcax Ha Mepuogbl CTPOUTENbCTBA U IK-
cnnayarayuu.

OO6DBEKTHbIN CTPOWUTENbHbIV FEHMNAaH BXOAUT COCTABHOW 4acTbio B
MMP, pa3pabaTbiBaeTCA CO 3HAYMTENILHO GO/bLUENA CTEMEHbLIO AeTanun-
MHOMN N NPOEKTUPYETCA CTPOMTENbHOM opraHusayunein. Ha o6bekT-
HOM CTPOUTE/IbHOM FeHMMaHe YTOYHSATCA 1 LeTann3npyoTcs peLle-
HWUSA, NPUHATbIE HA NJ0LWAA0YHOM CTPOUTENbHOM reHnnaHe. O6beKT-
HbIA CTPOUTE/bHBIA FeHMNaH MOXeT pa3pabaTbiBaTbCA A/ HECKOJIb-
KX CTaAuin CTPOMTENbCTBA: MOATOTOBUTENbHAA CTagus, CTagusa nNpons-
BOZCTBa pabOT HY/IEBOTO LMKNA, MOHTaXHbIA LUK/, OTAEN04YHbIE, KPO-
Be/bHble U Apyrue paboTsbl.
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HasHauyeHue CTPOUTENbHbIX FeHNNaHoB — pa3paboTka u ocyLie-
CTBNeHUe Hanbonee apheKTUBHOW MOLENN OpraHu3aLuyu CTPOUTENb-
HOI nnowagku, obecneynBaroLeil Hauny4ylwmne ycnoBus Ans BblCOKO-
NMPOV3BOAUTENLHOIO TpyAa paboTalwmnx, onTUManbHy MeXaHu3a-
LM CTPOUTENbHO-MOHTAXHbIX MPOLLEecCcoB, 3PHeKTUBHOE NCMOMb30-
BaHMWE CTPOUTENbHO-MOHTAXHbBIX MallWH U TPAHCMOPTHbLIX CPEACTB,
cobnofeHne Tpeb6oBaHUIA OXpaHbl Tpyfaa.

TEXHNKO-9KOHOMWNYECKOE CPABHEHWE
KOHKYPEHTHOCTIOCOBHbIX BAPUAHTOB
CTPOUTENBCTBA 30AHNN

BapnaHTbl NPOEKTOB OpraHM3auum CTPOUTENbCTBa C PasNYHONM
NMPOAO/MKUTENIBHOCTLIO CTPOUTENLCTBA U Pa3HbIM pacnpefeneHnem
KanuTanbHbIX BMOXEHWA LO/MKHbI CPaBHMUBATHLCA MEXAY C060i u ¢
HOPMAaTVBHbLIMU CPOKAMU CTPOUTENBLCTBA.

OueHka (hakTOopa BPEMEHU MPOM3BOAMTCA B CTOMMOCTHOI (hopMme.
Ecnn cokpallleHne CTPOUTENLCTBA MO MPOLO/IKUTENIbHOCTU Bbl3blBaeT
LOMONHUTENbHbIE KanuTanbHble BNOXEHUA B OCHOBHbIe NMPOW3BO/A-
CTBEHHble (DOH/bl CTPOUTE/IbHbIX OpraHu3aluii, To aPeKkT oT CoKpa-
WeHMA NPOLOMKNTENIbHOCTU CTPOUTENIbCTBA AO/DKEH 6bITb YMEHbLLIEH
Ha BEIMYNHY 3TUX BNIOXKEHUI C YYeTOM HOPMAaTMBHOIO KO3 (UL MEH-
Ta 3P (PEeKTUBHOCTHU.

OCHOBHbIMY MOKa3aTeNAMmn AN 3KOHOMUYECKON OLEHKWN BapuaH-
T0B MOC wnn MMP ¢ 04MHAKOBOW NPOAOMKNTENbHOCTbIO CTPOUTENb-
CTBa ABNAOTCA CeOeCTOMMOCTb CTPOUTENIbHO-MOHTaXHbIX paboT u
CTOMMOCTb OCHOBHbIX M 0BOPOTHbLIX MPOU3BOACTBEHHbLIX (DOHLOB
CTPOUTENbHbIX OpraHn3aLuii.

Mpwn cpaBHeHUN BapuaHToB [IMP fOCTATOYHO Yy4YecTb U3MEHeHUe
TO/IbKO TeX CTaTeil 3aTpaTr, KOTOpble 3aBUCAT OT MPUHATLIX BapuaH-
TOB.

CpaBHeHMe Npon3BOAMTCA NO Gopmyne

3=(Cl-C 2+ESKIL-K 2), (2.4)

roe 3 — sKoHoMmyeckas agekTuBHOCTb; (C, - C2) — pasHuua ce-
6ecTOMMOCTN CTPOUTENBbHO-MOHTaXHbIX paboT Mo cpaBHUBAEMbIM
BapuaHTaMm; (K, - K2 — pasHuua CTOMMOCTM OCHOBHbIX Y 060POTHBIX
(hOHAOB MO BapmaHTam; EH— HOpMaTUBHbLIA KO3IPPULNEHT 3KOHOMMU-
4yecKoW 3(P(HeKTUBHOCTY KanuTanbHbIX BAOXEHWIA.
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2.6. [MPOEKTMPOBAHME MOTOYHOIO
CTPOUTE/NIBCTBA

B03MOXHbI TPW OpraHmM3aLnoOHHbIX MeTo4a CTPOMTEeNbLCTBA: noce-
[l0BaTeNbHbIN, NapannenbHblii U NOTOYHbIN.

MocnefoBaTeNbHbI METOA CTpouTenbcTBa (puc. 2.4, a) npepyc-
mMaTpuBaeT NocnefoBaTe/lbHOe MPOM3BOACTBO paboT Ha KaXAOW 3ax-
BaTKe MM 00bEKTe, T.e. NPX BO3BEAEHUN 3[aHUA Kaxgas cnegytowas
paboTa BbIMO/HAETCA TONbKO NMOC/Ae OKOHYaHUA Npeablgyliein. B atom
cny4yae NpoLO/MKMUTENbHOCTb CTPOUTENbCTBA T = mt, rae m — Konuye-
CTBO 3axBaToOK; t — MPOAO/MKUTENLHOCTb paboThl Ha O4HON 3axBaTKe.

MapannencHbll MeTof cTpouTenscTBa (puc. 2.4, 6) npegycMmaTpu-
BaeT O4HOBPEMeHHOe BbINMOSIHEHME pAfa paboT Ha BCeX 3axBaTkKax
Unn oTAeNnbHOM 3aaHuu. Mpu napannenbHOM MeTode obuias NMpoaon-
XUTEeNbHOCTb BO3BEJEHUA OTAENbHOMo 34aHNA paBHa BPeMeHU BbINO-

B

Puc. 2.4. OpraHnsaunmoHHble MeTofbl CTPOUTENbCTBA:

a — nocnegosaTtefbHblli; 6 — napannenbHblil; B — MNOTOYHbIA; T —
KONMYECTBO 3axBaToK; t — MPOAOMKUTENbHOCTL PaboT Ha OAHON
3axBatke; T — NMPOAOMKUTENLHOCTL BCEro LUMKna padoT um
NPOAOMKUTENLHOCTL BO3BEAEHWS BCEro 3AaHNs WM COOPYXEHUS
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HeHUst Kaxk ol paboTel (T =1t), HO NPM 3TOM MHTEHCUMBHOCTb NOTPEG-
NeHNA pecypcoB BO3pacTaeT B m pas.

MoTOouHbI MeTOL cTpouTenscTBa (puc. 2.4, B) 3aKk/04aeTcs B He-
NMpepbIBHOM Y PUTMWUYHOM MPOU3BOACTBE pPaboT, ob6ecrneymBaroLLem
paBHOMEepHbI BbINYCK NPOAYKUUW (34aHMe UK UX 4acTu), paBHOMep-
Hoe 1 Hanbonee ah(heKTUBHOE UCMONb30BAHWE TPYAOBLIX U MaTepu-
aNbHO-TEXHNYECKMX PecypcoB, 060pyL0BaHNA U CPeLCTB MeXaHU3aLunu.

MOTOYHbI MeTOL CTPOUTENbCTBa CoYeTaeT B cebe JOCTOMHCTBA
nocnefoBaTe/IbHOrO W napanienbHOro MeTo40B U UCKKOYaeT UX Heao-
cTaTkn. OH npefycmatpuBaeT pacyieHeHWe npouecca BO3BeAEHUS
3[aHNs Ha pAfL TEXHONOTMYECKUX NMPOLECCOB, BbIMOMHAEMbIX 38 0fM-
HaKOBbI/i MPOMEXYTOK BpeMeHUW. Takoe 4fieHeHWe NO3BOJIAeT nocle-
[0BATeNIbHO BbIMONHATH OLHOPOAHbIE MpoOLecchl U napanfieflbHO —
pa3HOpOfHbIE.

Mpu 3TOM MeTOAe 3HAYMTENIbHO COKpaLialTcsa obuias npogomKu-
TeNbHOCTb cTpouTenbcTBa (M < mt) U UHTEHCMBHOCTb NOTpebaeHUA
pecypcos.

CTpouTenbHbI/i NOTOK ABAAETCA KOMMIEKCHbIM MPOLECCOM U CO-
CTOMT M3 pAfa YacTHbIX NMOTOKOB, KOTOPble MPeACcTaBnAT coboi npo-
CTble CTPOUTENbHbIE MPOLECCHI.

YacTHbIii NOTOK — 3TO NOTOYHO BbIMOJIHEHHbIV npouecc. CTpo-
WTeNbHbIi NOTOK — 3TO COYeTaHMe psAfa YaCTHbIX NOTOKOB.

MpoLO/MKNTENBHOCTb YACTHOrO MOTOKA t BbIpaXKaeTcs 3aBUCUMOCTbLHO

t=mk,

rge T — YMCN0 3aXBaTOK; K — PUTM, UAU NPOLOSIKMUTENBHOCTb, YacT-
HOTO MOTOKa Ha [JaHHOI 3axBaTKe.
3aKOHOMEPHOCTb CTPOUTENILHOFO NMOTOKA UMeEeT CnefyloLnin BIL:

T=k(T +n - 1), (2.5)

rA4e 1 — YUCNO YaCTHbIX MNOTOKOB, BXOAALMNX B CTPOUTENbHbIV NOTOK.

B kauyecTBe 3axBaTOK MOryT MPUHUMaTbCA OLMHAKOBbIE 3haHus,
TUNOBbIE CEKLMMN Ha 3TaXe MHOr03TaXHOro JoMa, a Npu CTPOUTENb-
CTBE MPOMbILWAEHHbIX 34aHUA — YHU(PULUPOBAHHbIE TUMOBbLIE CEK-
UMM MAW NPONET Lexa Mexay TeMnepaTypHbIMU WBaMU.

MoToYHOE MPOU3BOACTBO XapaKTEPMU3yeTCs paBHOMEPHbLIM BbiNyc-
KOM NpoayKuuu, onpeaenstoliMmMm MOLWHOCTb (MHTEHCUBHOCTbL) MPOU3-
BoACTBa. VIHTEHCMBHOCTb MOTOKA BblpaXaeTcsi 06beMOM NPOAYKLMUK,
BbIMYCKOM €e 3a e4WNHULYY BPEMEHM.

O61beKTHble MOTOKU CO34AKTCA FpynnamMmu crneluann3vpoBaHHbIX
MOTOKOB. VX 06Leli npoayKunein SBNSeTCa 3aKOHYEHHbIA CTPOUTENb-
Hbl1 00BEKT MM YacTb 3aaHns (HanpumMep, KpymHOMaHeNbHbI A0M).
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O6uwwnii ppoHT paboT

3-ih fpyc }
2-i apyc 1
1-ihi Apyc | 1 11

Puc. 25. PasbuBka o6uero poHta pabor:

a — o6wuin hpoHT paboT; 6 — pas3bmBka 06LWEero GppoHTa paboT Ha
YyacTHble (PPOHTbI (3axBaTku); B — pa3buBka obuiero poHTa paboTt
Ha YacTHble (POHTbI, NO BbicoTe Ha Apychl; |, I, Il — 3axBaTkm

KomMnnekCHble NOTOKN — 3TO COYeTaHWe 0ObEeKTHbIX NMOTOKOB,
npefHasHa4YeHHbIX 419 BO3BeAEeHUS PasHOTUMHbIX 34aHUA 1 COOpYyXe-
HWUA, 00beNHEHHbIX B 0OLMIA KOMMNNEKC.

PUTMUYHbIE CTPOUTENbHbIE MOTOKM XapaKTepu3yTCa paBeHCTBOM
WAN KPaTHOCTbI LMKNOB YaCTHbIX MOTOKOB, Pa3HOPUTMUYHbIE — OT-
CYTCTBMEM O06LLEro pUTMa Kak B YaCTHbIX MOTOKAaX, TaK U B KaXoM
13 HUX. Pa3HOPUTMUYHbIE NOTOKM NPeACcTaBnAT cob60l 0bwunii cny-
yail CTPOUTENbHOTO NOTOKA, B KOTOPbIA BKNKOUAKTCA 34aHUSA U COOPY-
XEHMA, OTANYarLWmMecs pasHbiIMU 06beEMamMm OAHOPOAHLIX paboT Ha
3axBaTKax W, CnefoBaTeflbHO, Pa3fIMYHON TPYLOEMKOCTbIO.

Paboynm MeCTOM Ha CTPOUTeNbHON MoulafKe Ha3blBaeTcs Mpo-
CTPaHCTBO, B Mpejenax KOTOPOro Haxo4aTcA v nepemeliarTcs pabo-
yve, BbIMOMHAKLWME Ty WA UHYKO paboTy, a TakXe pacnonoXeHbl
npeameTbl U Opyans Tpyga.

MpegmeTbl Tpyga — maTepuanbl, U3Lenns U KOHCTPYKLUU, n3
KOTOPbIX BO3BOAAT YaCTW 34aHuA.

Opyans Tpyja — UHCTPYMEHTbI, MeXaHU3Mbl 1 NPUCNOCco6eHus,
C NMOMOLLbI KOTOPbIX BO3BOAAT OTAE/bHbIe YacTu 3haHus.

Becb 06beKkT, Ha KOTOPOM HaxogAaTcsa paboyne W BbINOJHAKT On-
pefeneHHbie BUAblI paboT, HasbiBaeTca (PpoHTOM paboT (06WMM
thpoHTOM paboT). O6bIYHO 06W KA GpoHT paboT (puc. 2.5) pasbusa-
eTCA Ha YacTHble ()pOHTa (3aXBaTKW), Ha KOTOPbIX B MOpPsKe onpeje-
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NeHHOI TeXHONOrM4Yeckoi nocnefoBaTENbHOCTY BbIMOMHAKTCS Te
BUAbl paboT, KOTOpble MPefyCMOTPEHbl B NPOEKTe. B BepTMKanbHOM
HanpaBneHnn HPOHT paboT MM 3axBaTKM pasbuBaroTCA Ha ApycChl
BbICOTOW He MeHee 1,2 wm.

MpuHUUNy opraHu3ayumn Tpyaa, KOTOPbIA CBSA3aH C pacy/eHeHUEM
CNOXHOr0 KOMMMEKCHOro npouecca Ha NpPocTble NMPOLEcChl 1 BbIMO-
HEHMEM 3TUX MPOLLECCOB pabouyMMK COOTBETCTBYHOLLEN KBanugmka-
LK, oTBeYaeT 3BeHbeBasA OpraHuMsauma Tpyga.

KOHTPOJIbHLIE BOTPOCHI

1. Kakas cyuiectByeT HopMaT“BHasA JOKYMeHTauma?

2. B yem OTInYMe TEXHONOTMYECKON KapTbl OT KapTbl TPYAOBbIX MPO-
LeccoB?

3. KakoBa nocnegoBarenbHOCTb pa3paboTku KaneHaapHoro rpadgu-
Ka 1nm nnaHa ans npou3BoACTBa CTPOUTENbHO-MOHTaXHbIX paboT?

4. Kak onpefgensieTcs Tpy40eMKoCTb paboTt?

5. Kakumy metofamu MOXeT ObiTb OpraHM30BaHO CTPOUTENLCTBO
OAVHAKOBbIX 34aHN?

6. B uyem 3aknouaeTcs nocnefoBateNbHbI METOS BO3BEAEHUS 34a-
HWIA?

7. YTO BOMKHO BbITh NOKA3aHO Ha CTPOUTENIbHOM FeHepabHOM nna-
He?

8. Kakwue cyLLLeCcTBYIOT OpraHu3aunoHHble MeTofbl CTPOUTENLCTBA?



nasa 3

NH)XXEHEPHAA [MOATOTOBKA
CTPOUTENBHOW MNOWAALKN

OAHMM M3 BaXHbIX 3TaAn0OB CTPOUTENbLCTBA 3f4aHWI U COOPYXEHWUI SB-
NAEeTCS UHXeHepHas NOAroTOoBKa CTPOUTENbHON MAOWajKu, KoTopas
ocylilecTBAsieTcsl, Kak nMpaBuno, nepej HayaioM CTpOUTENLCTBA U B He-
KOTOpbIX cnyyasax coctaBnsiet o 30 % Bceli NPOAOMKUTENLHOCTM CTPOU-
TenbcTBa. BbiNnonHeHMe paboT No NOArOTOBKE CTpolinnolwafgkm Heobxo-
OUMO AnA obecneyvyeHUs ycnoBUI KauyeCTBEHHOrO (M B yCTAHOBNEHHbIE
CPOKW) BO3BEAEHUSA 3[aHUNA.

3.1. OCHOBHbIE TEPMUWHbI 1 OMNPEAENEHNA

BepTuKanbHblii fpeHa>k npefacTaBisgeT co60i TpybyuaTblil Konogew,
C (QUABbTPOM B HUXKHEW 4YacTu, U3 KOTOPOro rMy6MHHbIMK Hacocamu
O0TKauyMBaeTCa rpyHtoBas Bofa. TpybuyaTble KONOALbl MOTYT 6bITb
006befMHeHbl B pPA4 WU KOHTYP UM 06CNYXMWBAKTCH LLeHTPann30BaHHO
HACOCHOW CTaHLUNeN.

BpemeHHble OPOrM — JOPOTN Ha CTPOUTENbHbLIX Maowagkax, npo-
KnafblBaeMble MO Tpaccam MOCTOAHHbLIX JOPOr. BpemeHHble Aoporu
MOTYT UMEeTb MOKPbITWE W3 rpaBud, LWiaka v APYrux MecTHbIX mare-
pnanos, a TakXe 13 CO0PHbIX Xene3o6eTOHHbIX MAUT, KOTOPbIE MOTYT
6bITb MCNOMb30BaHbI MOBTOPHO Ha APYrMX CTPOMKax WAU B KavyecTBe
OCHOBaHMUIi NOCTOAHHbLIX fOpor. [Mpu NPOeKTUPOBaHUN BHYTPUNAOLLa-
[LOYHbIX aBTOMOOW/IbHBIX LOPOr HEOOXOAUMO CTPEMUTHLCH K OpraHmn3a-
LMW KOMbLEBOTO ABVXEHUA TpaHcnopTa U nsberats Tynukos. LW wupu-
Ha BPEMEHHbIX LOPOr MPUHUMAETCA PaBHOW: NPU LBYXCTOPOHHEM
ABVXXEHWUN TpaHcnopta — 6 M; Nnpy O4HOCTOPOHHeM — 3,5 M. Ha
yyacTKax [oporn ¢ Of4HOCTOPOHHUM [BUXXEHMEM TpaHcrnopTa ycTpa-
MBAKT NAOWAAKMA WWUPUHON 3,5 M 1 gnnHoin 12.. 19 m gns pasbvesga
CO BCTPEYHbIM TPAHCMOPTOM. Paauyc 3akpyrfieHus BpeMEeHHbIX Aopor
[OMKEH ObITb HE MeHee 12 m.
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BpemeHHble 34aHNA U COOPY>KEeHUs — cneLunanbHO BO3BOAMMbIe
nnu npucnocabnmeaemble Ha Mepuof cTpouTenbCcTBa (KanuTanbHOro
peMOHTa) MPOU3BOACTBEHHbIE, CKNAACKUE, BCMOMOraTe/bHble, XUble
M 06 ECTBEHHbIE 34aHNA U COOPYXeHUs, HEOOX0AUMble ANS MPOU3-
BO/ACTBA CTPOUTENbHO-MOHTAXHbBIX U PEMOHTHO-CTPOUTE/NbHbIX paboT
n 06cnyxnBaHnsa paboOTHUKOB CTPOUTENbCTBA (KaNnUTalibHOro PeMOH-
Ta). BpemeHHble 30aHUA 1 COOPYXXEHUA NOLPA3LeNAnTCA Ha TUTY/b-
Hble U He TUTYNbHble. 3aTpaTbl Ha TUTY/NbHble BPEMEHHble 34aHuUA
onfaymBaeT 3aKa3uMK 3a CYET COOTBETCTBYHLWMX CTaTeli CBOLHOIO
CMETHOro pacyeta, a Ha He TUTY/IbHble — 3a CYeT HakKNaAHbIX pacxo-
[l0B B COCTaBe CMeTHON CTOMMOCTMW.

BblkopueBblBaHME — TEXHOMNOTMYECKUIA NpoLecc yaaneHus nHei un
KOpHel fepeBbeB W KyCTapHMKa.

[oOpn3oHTanbHbIA OTKPbLITLIA APEeHa>K ycTpanBaeTcs 06bIYHO B
3aropofHoli 30He B BUAe KaHaBbl rNy6uHoOW go 1,5 M ¢ nonoruMmu oT-
kocamu (1:2) n Heo6XoAUMBIMU AN TeYeHUA BOAbl MPOAOSbHbLIMU
YKIOHaMMU.

[peHa>k — cucTema NoA3eMHbIX KaHanoB (ApeH), nocpeicTBOM
KOTOPbIX OCYLLECTBAAETCA OCYLUEHWE 3eMefb, OTBOA OT COOPYXEHUN
noA3eMHON (rpyHTOBOI) BOAbl U MOHMXKEHWNE €€ YPOBHS.

3aKpbIThli TOPU3OHT aNbHbIA ApeHa>k ycTpanBaeTcsd 00bIYHO M3
Tpy6 C ApeHaxHOol o6cbiNKON. MpumeHAOTCS acbecToLEeMeHTHbIe
TPy6bl, a NPV arpecCcUMBHbIX MOA3EMHbIX BOAaX — KepaMuueckue.

3HaKn reogesnyeckne — Ha3eMHble COOpYXeHUs (B BUAe CTOIO0B,
nupamui v Ap.) U NoA3emMHble ycTpoiicTBa (6eTOHHbIE MOHOMUTLI),
KOTOpPbIMY 0603HAYAKTCA U 3aKPenIaTCA Ha MECTHOCTU reofesu-
yeckme MYyHKTbl. Ha3zemHas 4yacTb reofe3Myeckoro 3Haka Cay>XuT
06bEKTOM BM3NPOBAHUA U UCMO/b3YETCA TakXe A/ YCTaHOBKM UHCT-
pyMeHTa Haj 3eMeli Npu M3mMepeHusx.

VIH>KeHepHas NOAroTOBKA TeppuTOpMU CTPOUTENbHOW niowaa-
KU — KOMMJIEKC B3aMMOYBSA3aHHbIX MOATOTOBUTE/IbHBIX Meponpusa-
TUIi OpraHn3aLMoHHOro, TEXHUYECKOTO U TEXHONOTNYEeCKOro xapak-
Tepa, NPOBOAMMbIX B LLeNSX pa3BepTbiBaHUA U OCYLLECTBAEHUA CTPO-
nTenbcTBa. K OCHOBHbIM paboTam WMHXeHepHOl NOATOTOBKU TeppU-
TOPUM CTPOUTE/IbHOM MNOWAaAKA OTHOCATCA: NPOKNaAKa MOCTOAHHbIX
M BPEMeHHbIX TpybONpoBOAOB, BepTUKaAbHaA NaaHMPOBKa Molaj-
KW 1 NpoKnajgka aBTOAOPOr, YCTPOWCTBO MOHTaXHbIX U CKNAACKUX
naowWwafoK, a Takxe MO6UNbHbIX U MHBEHTAPHbIX BPEMeHHbIX 34a-
HUNA.

HusenuposaHue — onpegesieHne BbICOT TOUEK 3EMHOW MOBEPXHO-
CTW OTHOCWUTENbHO HEKOTOPOI M3OPaHHON TOUYKU WU HaZ YPOBHEM
mops.
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OTKpbITbIi BOAOOTANB 3aK/0YAETCA B HEMOCPEACTBEHHOM OTKa-
YMBaHUN BOAbI N3 BbleMOK. [laHHbI/i MeTO4 3P(heKTUBEH MPU HANUUUK
FPYHTOB C XOpOLLeli BOAOMNPOHULLAEMOCTbIO, MPU OTCYTCTBUM HUXE
AHa OCyLlaemMOW BbIEMKW HamoOpHbIX BOA.

Mopa3eMHbIl ApeHa>K ycTpauBaeTCa 419 BPeMEHHOro (Ha nepuog
CTPOUTENbCTBA) MOHVXKEHUSA YPOBHA TPYHTOBbLIX BOA Ha OTAENbHbIX
yyacTkax nnaowankum (CTpoUTeNbHbI ApeHax) WUAn Ans LAUNTeNbHOro
BOAOMOHMXEHNS 1 60OpbObI C MOATON/EHWEM Ha BHOBb 3acTpauBae-
MbIX M CYLLECTBYIOLNX TEPPUTOPUSX.

Pa3buBka — mnepeHeceHWe € YepTexa Ha MecTHOCTb OCEll COopy-
XEHUS, ero pa3MepoB U BEPTUKa/bHbIX OTMETOK.

Pa3buBoyHble paboThbl — M3MepeHMa 1 MOCTPOEHUA, obecneynsa-
OlMe COOTBETCTBME FEOMETPUUYECKMX MapaMeTpoB 06bekTa CTpou-
TenbCTBa NPOEKTY W BKAOYaloLl e B ceba co3faHne reofesnyeckoi
pa3bnuBOYHOI OCHOBbI, NPOM3BOACTBO Pa3bMBOUYHbLIX paboT B mpoLec-
ce CTPOMTENbCTBA, re0fe3nyecKnii KOHTPO/Ib TEOMETPUYECKOW TOYHO-
CTU BbIMO/IHEHUSA CTPOUTENIbHO-MOHTaXHbIX pa6oT (CMP) n reogesn-
yeckue HabnwaeHna 3a gehopmayuamMy CTPOALLMXCA 34aHUA 1 co-
OpyXeHWi. Pa3buBoYHble OCK (IMHWMW C 33f@HHBIMU KOOpAMHATaMMU)
0003HayaTCA 3aKpeneHHbIMY HA MECTHOCTMW Feofe3nyecKMMn 3Ha-
KaMun WA MOCTOAHHO 3aKPEen/ieHHbIMU OPUEHTUPaMy Ha CMOHTUPO-
BaHHbIX B MPOEKTHOM MOJIOXEHUW HECYLLNX KOHCTPYKLUAX.

Penep (reog.) — 3HaK NyHKTa C U3BECTHOI abCOMOTHOI BbICOTON —
MeTanM4yecknin UCK C BbICTYMOM (MM C OTBEPCTMEM — Mapka), 3aK-
pennsemblii B CTEHaX 4ONTOBPEMEHHbIX COOPYXEHUN, NN GETOHHbIN
MOHONT, 3aN0XXeHHbIi B FPYHT.

CHoC 3fjaHna — UCKNI0UYNTeNbHasA Mepa, CBA3aHHaa ¢ rpajgocTpou-
TeNbHbIMW N APYTUMU OO6BEKTUBHLIMU 00CTOATENbCTBAMMU (BbICOKUI
(hM3NYECKNIA N MOpaNbHbI/i U3HOC, aBapuiiHOe COCTOAHME U T.4.).

CTpouTenbHas nnowagka — NPOW3BOLCTBEHHAA TeppuTopus,
Bblfensemas B YCTaHOB/EHHOM MOPSAKe ANS pasMmelleHns o06bekTa
CTPOMTENbCTBA, & TakXe MalluH, MaTepuanoB, KOHCTPYKLUMWiA, Npous-
BOLCTBEHHbIX W CAHUTAPHO-ObITOBbIX MOMELLEHNA N KOMMYHUKaLWUA,
MCMONb3YeMbIX B NMPOLLECCe BO3BEAEHWNS CTPOUTE/bHbIX 34aHWIA U CO-
OPY>XEHWI C Yy4eTOM BPeMEHHOro O0TBOAA TePpUTOPUM, ONpeaensemMoi
NMPOEKTOM MO YC/N0BMAM MPOM3BOACTBA paboT.

TeofonMT — reofe3nyecKUini MHCTPYMEHT A8 W3MEpPeHUs Ha
MECTHOCTM FOPU30HTaNbHbIX U BEPTUKA/bHbIX YII0B; COCTOUT U3 Bpa-
WAl erocs BOKPYr BepTUKaNbHOW OCY FOPU30HTaNbHOroO Kpyra (1mm-
6a) ¢ anmpafoi, Ha MOACTaBKU KOTOPOI ONMpaeTcs ropu3oHTabHas
OCb BpAaLLEHWs 3pUTENbHOW TPyObl, 1 BepTUKaNbHOro Kpyra. Mpume-
HAETCA MPY reofe3nyecknX U MHXEHEepHbIX paboTax.
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COCTAB PABOT MO I/IH)KEHEFiHOVI
MOArOTOBKE CTPOUTE/IBHOW MAOLWAAKN

CocTaB paboT MO MHXXEHEPHON MOArOTOBKE CTPOUTENbHOW MNno-
WaAKy NpakTUYeckn ANna nboro Bnaa CTPOUTENbCTBA HOCUT 06 KA
XapaKTep, HO 3aBUCUT OT MECTHbIX YC/IOBWIA NAowWagKu, ee pacrnosno-
XeHNA Ha cBOBOAHO TEPpPUTOPUK UNK B Npefenax ropoAckoin 3acT-
POIiKN, BPEMEHM rofa, a TakXke OT 0COOeHHOCTel 0b6bekTa.

Pa6oTbl MO NOArOTOBKE 06BbEKTA K CTPOMTENbCTBY NOAPA3fenstoT-
CS Ha BHEMIOWAaA04YHble M BHYTpPUNAOWaAoUYHble. BHennowanouHble
NOAroTOBMTENbHbIE PaboThbl BKOYAKT B CEOGS CTPOUTENLCTBO MOAbLE3N-
HbIX MYTe, NMHWIA 3neKTponepeaayn, ceTell BOAOCHAOXeHNS, KaHaIun-
3aLMOHHbIX KONMNEKTOPOB C OYMUCTHBIMU COOPYXEHUAMM, XUbIX MO-
CEeNKOoB ANis CTPOMTENeiA, a TaKXe co3jaHue nNpu Heobxo4MMoCTn Npo-
N3BOACTBEHHOW 6a3bl CTPOUTENbHbIX U MOHTaXHbIX OpPraHu3aLuii.

BHyTpunaowasoyHble NOATOTOBUTENbHbIE PaboThl BKAKOYAKT B
cebs chavy-npruemMKy reofesnyeckoii pa3brBoUYHO OCHOBbLI A4S CTPO-
NTeNbCTBAa; 0CBOGOXAEeHME CTPOUTENbHON NaoWajKyu AN MPOU3BOA-
CTBa CTPOMTENbHO-MOHTAXHbIX PaboT; pacuyMcTKy TEPPUTOPUM, CHOC
CTPOEHWIA; NNaHWPOBKY TEPPUTOPUN; CPEe3KY PacTUTENbHOTO CNos;
OTBOA MOBEPXHOCTHbLIX W TPYHTOBbLIX BOA; MCKYCCTBEHHOE MOHMXeEHMNE
(Npn Heo6X04MMOCTM) YPOBHS TPYHTOBbLIX BOA; MepeKnafKy CyLiecTBy-
IOLWMX M NPOKNAAKY HOBbIX MHXEHEPHbIX CeTeil; yCTPONCTBO NocTo-
SHHbIX U BPEMEHHbIX 40pOr; ob6ecneyeHne MNaowWanKu BPeEMEHHbIM
orpaxfeHuem, NpoTUBOMOXAaPHbIM BOAOCHA6GXEHNEM, a TakXe WH-
BEHTAPEM W OCBELLEHUEM.

MogroToBUTENbHbIE PaboThbl BXOAAT COCTABHON 4acTbio B MPOEKT
nNpon3BOACTBa paboT M BKAKOYAKOT B Cebs:

B VIHXEHEepHO-reoNornyeckne n3biCKaHUsA 1 co3gaHue reoje-
3MY€eCKOMN pa3brBOYHON OCHOBBI;

OTBO/, MOBEPXHOCTHbIX U TPYHTOBbIX BOf;
MOATrOTOBKY N/OLAAKN K CTPOUTENbCTBY 1 €€ 06YCTPOICTBO.

NHXEHEPHO-TEO/IOTMYECKWE N3bICKAHWA

NHXEHEpPHO-TeonormMyeckne M3biCKaHUsA Ha CTPOUTENbHOI no-
lafKe BKIOYAOT B Ce6S:

B WHXEHEPHYIO OLeHKY FPYHTOB 1 NX HECYLLE CNOCOBHOCTH;
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B onpefeneHne ypoBHSA FPYHTOBbIX BOA Ha TEPPUTOPUM CTPO-
NTENbHOW NNOWAAKN;

m CcO3JaHue OMOPHOW reofe3nyeckoli OCHOBBI.

MHXeHepHasa oLeHKa FPYHTOB BbIMOMHAETCA 3a6n1aroBpemMeHHO,
nepen Hayanom NPOEKTUPOBaHUS 06bEKTa, M MpeacTaBnseT co6oi
OLEHKY CTPOUTENbHbIX CBOWCTB FPYHTOB: UX FPaHY/OMETPUYECKUiA
coCTaB, MNOTHOCTb, BAAXHOCTb, pas3pbixXxnseMocTb U T.4. ONnd 3Tux
Lenei cneynanu3npoBaHHbIMU OpraHM3aynsMy ocyL,ecTBASETCA OT-
60p 06pas3L0oB NOCPEACTBOM FTYOGMHHOIO UM NOBEPXHOCTHOIO b6ype-
HUA (B 3aBUCMMOCTM OT MOCTaB/IEHHON B TEXHMYECKOM 3ajaHuun 3aja-
yn). Ha OCHOBaHMW 3TUX JAHHbLIX B NPOL,ECCE NPOEKTUPOBAHUSA NpPU-
HUMaKTCA HEOOXO4MMblEe peLleHns Mo MeToAam MOAroTOBKM, ycue-
HUA, LenecoobpasHoll MexaHu3auuy nx pa3paboTky, a B HEKOTOPbIX
Cnyyasx — M KOHCTPYKTUBHbIX 0COGEHHOCTEl BO3BOAMMOrO 34aHUS.

OnpepgeneHne ypoBHS TPYHTOBbIX BOA MO3BO/SET NPU NMPOEKTUPO-
BaHWM NPOM3BOACTBA pPaboT pa3paboTaTb MepoONpUATMSA MO MOHUXE-
HUIO YPOBHS BOA B NMpoLEecce CTPOUTENbCTBA W, €C/IM 3TO Heob6xoau-
MO, AaTb NMPeAoXeHNs N0 MOHUXXEHWUIO YPOBHS BOA Ha Mepuop 3kc-
nnyartaumm o6bekTa.

LLI co3aAHWE rEOAE3NYECKO PA3BMBOYHOM
OCHOBbI

leopesnyeckas pa3buBoyvyHas OCHOBA CAYXWUT Aas NAAHOBOWR
BbICOTHOW MPWBA3KM HAa MECTHOCTW MPOEKTa CTPOSALLUXCS 34aHWI U
COOPYXXEHWIA, a TakxXe AN reofie3anyeckoro obecrnevyeHns CTpOUTENb-
CTBa He TONIbKO Ha BCeX ero CTaAusXx, HO U MOCAe ero 3aBeplUeHus,
M03BO/IAET 3/1IEMEHTAPHO HAaX04UTb HEO6XOAMMbIE OTMETKM KakK B ma-
He, Tak 1 No BepTMKanu. McxogHbiMy MaTepuanamu ana pasbuBku
CNy>aT CTPOUTENbHbIA reHepanbHblii NnaH, paboyne n pasbnBOYHbLIE
YyepTexu 3aaHus.

leopesnyeckas pas3bvBoyHaa OCHOBA BK/IOYaeT B ce6s pasbuBou-
HYIO CeTb M pa3buBKY KPaCHbIX MHWIA CTPOUTENbHON NaoWagku, BHe-
WHIOK N BHYTPEHHIOK pa3buBOYHbIE CeTW 34aHusA, pasdbuBKy Ocei
NINHENHBIX COOPYXEHWI N HUBEINPHbIE CETHU.

[na onpefeneHns rpaHul, CTPOUTENbHOW NAOWaAKN NepBOHaYab-
HO MPOM3BOAMNTCA pasbuBKa KpacHbIX NMHWIA. [ocneayouime 3afneMeH-
Tbl Te04e3ny4eckoli pa3buBOYHOW OCHOBbI BbIMOMHAKTCA NOC/E 0CBO-
60XAeHUSA NNOWaaKM OT CTPOEHWIA, NOANEXALLUX K CHOCY, pacyucT-
KN TEPPUTOPUM U BEPTUKANbHON MAAHUPOBKU.
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leopesnyeckas pazbmMBoyYHas OCHOBA BbIMOJIHAETCS B BUAE CTPOU-
TeNbHOW CeTKWU, MPOLO/bHbIE N NMOMepeyYHble 0OCM KOTOPON mpeacTas-
NAT c060 NPAMOYro/bHble KOOPAMHATLI, OMpeaenstLwmne noaoxe-
HWe 3[aHWs UAN COOPYXXEHMUA Ha MecTHOCTM. [pu CTpoUTeNbCTBE
OTAENbHO CTOAWMX 3[aHWIA B palioHaX UMetoLLeica 3acTPOliku B Ka-
4yecTBe reo/e3M4eckKoin pasbuBOYHOW OCHOBLI MOTYT CNYXWUTb Kpac-
Hble IMHUN.

CTpoutensHas ceTka (puc. 3.1, a) BbIMOMHSETCA B BUAe KBaApaToB
M NPAMOYTO/IbHUKOB, KOTOPble MOAPA3AeNsatTCA Ha OCHOBHbIE 1 JOMNON-
HUTeNbHble. [IMHA CTOPOH OCHOBHbIX uryp cetkm — 100...200 M, a
fononHutenbHbix — 20...40 m.

Pa3bnBKa CTPOUTENbHOW CeTKM Ha MecTHocTK (puc. 3.1, 6) Hauu-
HaeTCcs C BblHOCA B HAaTypy MCXOAHOr0O HampaBfieHWUs, ANS Yero uc-
nonb3yeTcs MMer Ll ascs Ha nnowaake (unu B6AM3N Hee) reogesnye-
ckas ceTb. Mo KoopAMHaTaM reofe3nyeckmx NyHKTOB U MYHKTOB CeT-
KN OMpefensoTcs NoNsapHble KOOPAUHATbl S3U COOTBETCTBYOLLME UM
YIbl p3, N0 KOTOPbIM BbIHOCATCA HA MECTHOCTb MCXOAHbIE HanpaBs/e-
Husa ceTkn (AB n AC). 3aTemM OT MCXO[HbIX HampaBleHW Ha BCel
nnowiagke pa3bmsaeTca CTpouUTeNbHas CeTKa, KOoTopas 3akpenssercs
B MeCcTax nepecevyeHWin NOCTOSHHbLIMU 3HAKaMW C MJIaHOBOW TOYKOWA.

NaBHble pa3byBOYHbLIE OCK 3[aHUI N BHYTPUNIOWAL0UYHbIE UHXKE-
HEepHble CeTU A0 NATWU 3TaXKEN WM BbICOTOW COOPYXeHui Ao 15 m ¢
NPOAO/MKUTENLHOCTBIO CTPOMTENLCTBA A0 6 Mec 3aKpennsawTca reoge-
3nYecKMMmM 3Hakamu (puc. 3.2, @) B BUAE METaN/IMYeCKOro CTepXXHs
nnn Tpyobbl, 3a6nBaeMoin B rpyHT Ha 50 cMm, M orpaxaeHuns 3Haka
(Bexun) mnm TpeyronbHon orpadsl (puc. 3.2, 6). Ana 3akpenneHuns pas-

12 13 1 2

Puc. 3.1. CrpoutenbHas ceTka:

a — MeCTOMON0XKEHNE MyHKTOB CETKU; 6 — BbIHOC Ha MECTHOCTb
CTPOUTENbHOW CeTKW; 1 — BepLUMHbI OCHOBHbIX (Uryp CeTKW; 2 —
BEPLUMHbI [OMONHUTENbHbIX (DUTYpP CETKW; 3 — OCHOBHbIE OCU
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Puc. 3.2. Teofe3nyecknini 3HaK (a) 1 OrpaxieHne reofesmyeckoro
3Haka (6):

7 — MeTannM4yeckuin ctepxeHb gnametpom 16 mm; 2 — 6eToH; 3 —
nocka pasmepom 1500x70x20 MM, 4 — fepeBsAHHbIA CTONG

OMBOYHbIX OCel 34aHWUIA C MPOAO/KMNTENbHOCTbIO CTPOMUTENLCTBA 60-
nee 6 Mec ycTaHaB/MBAKTCA KPYrible 6€TOHHbIE CTONObLI C MeTann-
yeckumuy Tpy60Oil B LEHTPe WM NNAaCTUHON B BepXHeN 4acTu, KOTopble
3arnyo6nATCA B PYHT HUXE FpaHuULbl NMpoOMep3aHusa rpyHTa MUHU-
MyM Ha 1 wm.

Mpn nepeHoce Ha MECTHOCTb OCHOBHbIX OCei CTpoAWUXCA 06beK-
TOB NMPU HaAM4YUM B KayecTBe MAaHOBON pa3bUBOYHON OCHOBbLI CTPOU-
TeNIbHOW CeTKM NPMMeHSAeTCAa MeTO4 MPSAMOYTOfibHbIX KOOPAMHAT.
B 3TOM cnydyae B KayecTBe IMHUIA KOOPAUHAT NpUHUMalOTCH 6an3ne-
Xalive CTOPOHbI CTPOUTENbHON CETKM, a UX NepecevyeHne — 3a Hyfb
oTcyeTta (puc. 3.3, a).

Mpy HanMunum B KayecTBe MIaHOBON pa3bWBOYHON OCHOBbLI Kpac-
HOM NMHWW HA CTPOUTENIbHOM FeHMnaHe AOMKHbI 6bITh NPUBEAEHbI Ka-
Kne-nnbo faHHble, ONPeenstolLne nonoxeHe 6yayLero 3gaHuns, Ha-
npumep Toyka J1 Ha KPacHOM NUHWUK, Yron (3 MeXxAay rnaBHONM OCbHO
34aHNA 1 KPacHO NMHUEN 1 paccTosiHWE OT TOUYKM A [0 TOUKM nepe-
ceyeHusa rnaBHbIX oceir (puc. 3.3, 6).

OceBbIX reofje3nyecKnux 3HaKoB BHeLlHel pa3buBoYHON ceTn A0N-
XHO ObITb HE MeHee YeTbipex Ha KaxzoW oCu, B TOM YMC/e U 3HAKOB
TOYEeK NnepeceyveHuns rnaBHbIX pas3bvBOYHbLIX OCeil yrnos 3gaHua. Ha
MECTHOCTM 3aKPennaTCcs rnaBHble pa3brBOYHbIE OCU, OMpPeSEensio-
Wwme rabapuTHble pasMmepbl 34aHUsA UKW MecTa TeMMNepaTypHbIX LUBOB.

HuBenupHble ceT CTPOUTENbHON NAOLWAAKM W BHeLWHelh pa3bu-
BOYHOI CETW 34aHMA ONMPAKTCSH HE MeHee YeM Ha [Ba penepa rocy-
[apCTBEHHON reofie3anyeckol ceTu K pacnonarakmTcd Mo rpaHuLam
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a 6

Puc. 3.3. Crnocobbl nepeHoca Ha MEeCTHOCTb OCHOBHbIX OCE 3[aHWiA:

a — Ha OCHOBE CTPOWTENbHOW CEeTKW; 6 — Ha OCHOBE KpacHOM
NMHWK; 7 — 3daHne; 3 — CTpouTenbHas ceTka, 3 — OCU YCNOBHO
KOOPAMHATHOM CeTKW; 4 — KpacHasl NNHUS

naowaaKku, y Kaxaoro 3gaHus (He MeHee OAHOr0), BAOMb MHXeHep-
HbIX ceTeli (He meHee 4yem 4yepe3 0,5 Km).

BbicoTHOe 0060CHOBaHME Ha CTPOMTENbLHON Niowanke obecneynBa-
€TCA BbICOTHbIMW OMOPHLIMU MYHKTaMW — CTPOUTENbHBIMU pernepa-
MWU. B KayecTBe CTPOMTENbHbIX PEMNEPOB MUCMONb3YOTCA OMNOPHbIE
MYHKTbl CTPOUTENbHON CETKM M KPacHON NUHMMK. BbiCOTHas O0TMeTKa
KaXX[4oro CTpOWTEeNbHOro penepa AO/MKHa ObiTb MOAY4YeHa He MeHee
YyeMm OT [iBYX penepoB rocyAapCTBeHHON WA MECTHOrO 3HaYeHUs reo-
[1e3MYECKON ceTu.

TexHuYyeckas JOKYMeHTaLMA Ha reofe3nyeckyto pasbrBOYHYHO
OCHOBY U 3aKpern/ieHHble Ha CTPOUTENbHON NAOLLafKe reoje3nyeckue
3HaKM OCHOBbI MepefardTCcs MOAPAAYMKY He Mo3aHee yem 3a 10 aHeid
[0 Hayana BbIMOHEHNS CTPOUTENbHO-MOHTAXHbIX paboT.

B npouecce CTPOMTENbCTBA CTPOMUTENbHAA OpraHu3auus fOnMxHa
CNnefuTb 3a COXPAHHOCTbH M YCTOWYMBOCTbIO 3HAKOB reo/e3nyecKol
pa3buBOYHON OCHOBHI.

3.5.  PACYNCTKA TEPPUTOPUWN 1 CHOC
CTPOEHNU

OCBOGOX/IEHUE CTPOUTENbHOI MOWAaAKM OT JepeBLEB M KycTap-
HWKOB NMPOW3BOANUTCA B MpeAenax rpaHul, yCTaHOBNEHHbIX NPOEKTOM.
LleHHble MopoAbl AepeBbeB MepecaxMBalTCA Ha HOBble MecTa, Bbl-
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py6/ieHHble — CKNafupyloTca 3a npefefamMmu CTPOUTENbHON naouiaj-
Kn.

3eneHble HacaXAeHUs, He nmogfiexalline BoIpyoKe unm nepecagke,
06HOCAT Orpafoil, a CTBOMbI OTAENbHO CTOAW KX AepeBbeB Npegoxpa-
HAKOT OT BO3MOXHbIX MOBPEXAEHWUIA.

[na 6esonacHoro nposefeHns paboT n yaobcTBa Banku AepeBbEB
naowiajka pacymiaetcs oT KyCTapHUKOB W MefIKONechbs C NMOMOLLbIO
KycTOpe30B, OynbA03epoB M TPAKTOPOB-KOpYeBaTene.

Cnocobbl Bankn fepesbeB (puc. 3.4) 3aBUCAT OT UX KPYMHOCTU U
LLeHHOCTH, a TakXe OT BUAA FPyHTa U rMAPONOrMYECKNX yCNOoBUIA.

B 06bIUHbIX TPYHTax 4epeBbs HE3aBUCUMO OT UX AnameTpa BblKOP-
YeBbIBAKTCA C KOPHAMU. Menkue n cpefHne AepeBbs BbIKOPYEBbIBA-
toTca 6ynbAo3epom 3a fABa MPUemMa WA TPaKTOpOM 3a OAMH 3axofg,.
CHauana 6ynbfosep ¢ nogHATbIM Ha 0,8...0,9 M oTBanoM BanuUT fepe-
BO, a 3aTEM BbIKOpPYeBbIBAET ero. KpynHble fepesbs BaiAT, NpeAsapu-
TeNbHO NOAPYOMB MW MOLNWUANB KOPHWU CO CTOPOHbI BaKu.

Ha yuyacTkax, npefHasHauyeHHbIX 415 pa3paboTKN MENKUX BbIEMOK,
TpaHLWeii, KaHaB M pe3epBOB, MHU BblIKOpYeBbIBalOT (puc. 3.5) unu
cpesaloT Ha ypoBHe 3emMnu. lMepef BblfiepruBaHnemM MHA TPaKTOPOM
6e3 nebeAKn KOpPHM BOKPYr NHS nogpy6atoT. ANns nHel gnameTpoM
6onee 30 cM MPUMEHAKOTCA TPeNeBOYHO-KOpPUYeBaTeNbHble nebefku,

Bug B nnaHe

6 B

Puc. 3.4. Banka fepeBbeB:

a — Banka 6ynbfo3epom fepeBbeB agnametpom 15..25 cm; 6 —
NnoApesKa KOpHel pbixauTenem; B — CXema NoApe3Kn KOpHe:n npu
Banke 6ynb03epoM fAepeBbeB AnameTpom 6onee 30 cm
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K neb6epke

KoHueBo#
KpHo K

Puc. 3.5. KopueBka NHeli TPaKTOPHOW TpeneBOYHO-KOpYeBa/bHOA
nebeaKoi:

a — KOpYyeBKa MpsIMOli TAroin; 6 — Kop4yeBKa Mpy NOMOLLM ABOAHOIO
nonucnacta; B — KOp4YeBKa Npv NOMOLM TPOMHOro nonucnacra; r —
cXema rpynrnoBoil 3anacoBKW KaHaTta netneBaHWEM 3a HECKO/bKO
KOpYYEMbIX MHeld; 7 — KOpYyeMblil NeHb; 2 — aHKepHblli KaHaT; 3 —
TArOBbIA KaHaT, 4 —TpakTop ¢ nebeakoit; 5 — aHKepHbIA NeHb, 6 —
610K; 7 — BCMOMOraTenbHblli aHKepHbI/i NeHb

CMOHTMPOBaHHbIe Ha TpakTope. Mpu 6onbWwem AnamMeTpe MHER ux
B3pbIBAlOT.

Uallle BCero gepesba cnuamsarT Ha BbicoTe 0,2...0,3 M anekTponu-
namu, 3aTeM UX 04U AT OT CYyYbeB U YKNaAblBalOT Ha YA06HbIe As
nogbesfa niaowajkm BPeEMEHHOro CKagupoBaHus.

Mpn y6opKe C TEPPUTOPMUM CTPOUTENbHOW MNAOWALKNA BanyHb
(kaMHWK), HaxoAdALMecs Ha NOBEPXHOCTU 3eMN, MOAPA3JeNnanTCca Ha
rabapuTHble (MOryT TPaHCMOPTUPOBATHCA BCEMU AOCTYMHLIMU Cpef-
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cTBamu) v HerabapuTHble (pa3mep BanyHOB He MO3BOMAET UX TPaHC-
nopTuposaTtb). HerabapuTHble Ba/yHbl, KaK NpaBuio, npeaBapuTesib-
HO APO6ATCA B3PbIBHbIM CNOCOOOM, a 3aTeM BbIBO3ATCA WAM WHOTAA
MPOCTO 3aKanblBalTCH B FPYHT.

MnogopoaHblii cnoii NoyBbl (pacTUTesbHbIA CNOI), NOAAeXallunii
CHATUIO C 3acTpamBaemoli niowann, cpesarT Ha rnybuHy 15...25 cm
6ynbpo3epamMun Uan aBTorpeigepamu, cobuparT B OTBajbl UK Mepe-
MelLaloT B CMeLunanbHO BblfefIeHHble MecTa, rfe UX CKIagupyrT Ans
nocnefylowero MCNoNb30BaHUA WAM OTBO3AT Ha Apyrue naowagku
ONS 03eNeHeHunA.

Mpouecc pa3bopKM CTPOEHUI COCTOUT M3 MOATOTOBUTENIBHOIO U
OCHOBHOTO 3Tanos.

Ha noarotoBnTen-HOM 3Tane Npou3BOAUTCS 00CMeA0BaHME CHOCHU-
MOrO 34aHuA: COCTOAHME ero B LLeIOM, MeTOAbl NPON3BOACTBa pabdoT,
06beMbl paboT, BbIXOL MaTepuana oT pasbopku ANnf NocnegytoLero
ero Mcnosib30BaHMA, CPOKM Hayana U OKOH4YaHus paboT u ap.

Ha ocHoBaHuMW pe3ynbTaTtoB 06cnefoBaHns paspabaTbiBaeTca npo-
eKT npon3BoAcTBa paboT no pa3bopke M CHocy cTpoeHwuin. B MIMP
BXOAAT CTPOWUTENbHbIA FeHNAaH CHOCMMOIO CTPOEHUsA, CXEMbl U Tex-
HONMOTMYECKMEe KapTbl BbIMONHEHUA paboT, rpauky NPou3BOLCTBA
paboT, yKa3blBalOTCSA METOAbl U NOC/AeA0BaTEIbHOCTL PaboT, cnocoObbI
BPEMEHHOIO KpenneHWs KOHCTPYKUWIA, CTPOUTENbHbIE MallWHbl K
MeXaHU3Mbl, TaKenaxHas 0CHacTKa A/ 3alenneHns 3NeMeHToB, fneca,
NMOAMOCTM W NEeCTHULbI, & TakKXe MeponpuaTusa, obecneyusarolyme
6€30MacHOCTb BeAeHMSA paboT.

CHOC CTPOEHMWIA BbIMOMHAKT NyTEM WX YNeHEHUS Ha yactu (ans
nocneAyoLwWwero feMOHTaXa) uam obpyLueHus.

Mpn pa3bopke pasnUYHbIX CTPOEHUI (OCHOBHOM 3Tan) NMpUMeHs-
I0OTCS rNaBHbIM 06pa3oM py4HOM, MONYMeXaHU3NPOBaAHHbIN, MeXaHu-
3MPOBaHHbLIA N B3PbIBHON CNOCO6bl. 3TN paboTbl OTHOCATCA K KaTe-
ropun TPYAOEMKUX, CMOXHbIX, OMacHbIX 1 TpebytT 0c060ro BHUMA-
HUA NPU UX BbINOIHEHUN.

PyuHoll cnoco6 pa3bopku CTpoeHWi Haumbonee Tpysoemkuin. Ans
€ro oCyLecTBieHUsA HEO6X0AUM PYUYHON MHCTPYMEHT (/IOMbl, KNWHbS,
KyBanfbl, KUPKW 1 Ap.), a TakXKe rasopesaTesibHble YCTaHOBKU. PyYHOl
cnocob pa3bopky CTPOEHUI UCMONb3yeTCca NpU Heb6OoNMbW KX 0ObeMax
paboT unm B cnyvaax, Korga gpyrue cnocobbl He MoryT 6bITb UCMOSb-
30BaHbl.

MonymexaHn3nMpoBaHHbIl cnoco6 pa3bopku CTPOEHU OCHOBAH Ha
NPUMEHEHUN MHEBMAaTUYECKOT0 U 3eKTPOPULUPOBAHHOTO UHCTPY-
MeHTa: 0TOOWMHbIX MOMOTKOB, 10NaT-10MOB, MHEBMATUYECKUX BETOHO-
NOMOB, MeXaHU4yeckux nun, nebefoK, JOMKPaTOB M Ap. ITOT cnocob
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ABNsieTCs Hanbosee pacnpoOCTPaHEHHbIM, HO 4OCTaTOYHO TPYA0EMKUM
M AOPOTUM, K TOMY >Ke NpoM3BOACTBO paboT COMPOBOXAaeTCs LWYMOM
M BblAENEHVEM MbIIN.

Mpn MexaHn3MpoBaHHOM cnocobe pa3bopKku CTPOeHUii paboThbl Bbl-
MOMHAOTCA C MOMOLLbIO MallWH U MexaHM3MoB. Hanbonbliee pacnpo-
CTpaHeHue NoNyyYnn MeTof YAApHOro paspyLlleHns KOHCTPYKLUWiA wap-
WIN KNUH-MONOTOM, NOABELIMBaEMbIM Ha Tpocax K CTpese camOXO4HO-
ro KpaHa unu akckaeatopa. [na o6pyLeHns OTAENbHO CTOALMNX KOH-
CTPYKLWA MM y4acTKOB 3[aHWiA, OTCEYEHHbIX OT UX OCHOBHOI YacTu,
NPUMEHSAIOTCA TPaKTOpbl Uy 6ynbAo3epbl: KOHCTPYKLWUW B BEPXHEN
yacTu npejBapuTenbHO 06BSA3bLIBAKOTCA CTa/lbHbIMM TpOCaMu, NpuBS-
3bIBAOTCA K MEXaHM3MaM, KOTOpble TAHYT X MOMeHTa 40 OMPOKMAbI-
BaHWA UAW paspyleHuns. Mo cpaBHEHMIO C NOJYMeXaHU3UPOBaHHbIM
3TOT cnocob ABnseTcs 60/7ee NMPOM3BOAUTENbHBIM W pauMOHaNbHbIM
npu pa3bopke U CHOCe CTPOEHMUIA.

B3pbIBHOW cnoco6 pasbopKn CTPOEHUI A OCHOBAH Ha MCMOMb30BaHUM
3Heprumn B3pbiBa. [Nd paspylweHunsa 34aHUI NPUMEHAIOTCS WMYyPOBbIe
3apsAfbl B3pbIBYATOr0 BELLECTBA, KOTOPbIe pacnosaratdT Ha O4HOM ypOB-
He B OCHOBaHWW 34aHWA MO ero nepumeTpy (He HUxXe 0,5 M OT noBepx-
HOCTU 3eman), 06pasys, Takum 06pa3om, CNJIOWHON nofg60i. B pesynb-
TaTe B3pbiBa 3aHMe paspyLlaeTcs U ocefaeT Ha CBOe OCHOBaHue. epes
B3PbIBOM 3faHNe LO/MKHO OblITb 0CBOOOXAEHO OT BCEX AEPEBAHHbLIX KOH-
CTPYKUMIA (CTponun, NepekpbITUA, NEPeropoaok, OKOH, ABepei u T.4.).
BeToHHbIe 1 XXene306eTOHHbIe KOHCTPYKL MW B3PbIBAKOT Ha ApobeHue.
B 3aBMCMMOCTM OT pa3MepOB KOHCTPYKLUIA 1 CTPOEHUI MPUMEHSIOTCS
HaknagHble, WNYypPOBble, CKBAXWHHbIE WM KaMepHble 3apsabl. B3pbiBHOW
cnocob Haubosnee TPyJOEMKUA 1N Hanbonee 3KOHOMUYHBIA.

[ns paspyweHnsa KOHCTPYKUUIA 34aHUIA M3 MOHONUTHOIO XKene3o-
6eTOHa NPUMeHSAeTCs 3/1eKTPOrnaApaBANYecKnin cnocob. B oTanume ot
B3PbIBHOIO crnocoba npu 31eKTpornapaBanyeckom crnocobe He obpa-
3yeTcs B3pblBHAs BOJIHA, HE MPOUCXOAUT Pa3bpoCc OCKOJIKOB.

[ns pe3kn 6eToHa n xene3ob6eTtoHa, MPOXWraHMa B HEM OTBep-
CTUI N WTpab MCNonb3yeTcs TePMUYECKMIA CNOCO6 pa3pyLUeHns, Ko-
TOPbIA OCHOBaH Ha MPUMEHEHUW MOLLHOFO WCTOYHWMKA TEMNNOThbl B
BM/e ra3oBoro notoka. Co0pHble XXene3obeTOHHble CTPOEHUS pa3bu-
parTCcs MO CXeMe CHoca, 06paTHOW cxeme MOHTaxa. lMepen Havyanom
pa3bopku anemeHT 0CBOGOXAaeTcs OT cBsizeli. CH60pHbIE Xene3obe-
TOHHbIE KOHCTPYKLWUMW, He nojjatoluecs no3feMeHTHOMY pasgene-
HMIO, PacUNeHATCA KaK MOHOJMIUTHbIE.

Mpun pasbopke uay paspyLlleHnn CTPOeHUI yalle BCEro UCNob3y-
eTCS KOMOGMHMPOBAHHbIN CNOCO6, MPU KOTOPOM OfHW KOHCTPYKTUB-
Hble 3/1eMeHTbl pa3buparTca pyyYHbIM cnocobom, Apyrme — mMexaHu-



3MPOBaHHbLIM, B3PbIBHbLIM U T.4. Hanpumep, Nnpu cCHOCE OLHO3TaXHO-
ro KapKacHOro 3faHWa C KUPNUYHbIMU CTEHaMW PEKOMEHAYeTca Mno-
3eMeHTHas pa3bopka KOHCTPYKLUUIA BPYUYHYH, KpOME CTEH, KOTOpbIe
cnefyet pa3bupatb MexaHU3NMPOBaHHbIM CNOCOO60OM, U (DYHAAMEHTOB,
paspyLlaeMbiX B3PbIBOM.

[epeBsiHHbIE CTPOeEHMS pasbupatoTcs, Npu 3TOM 0TOGPaKOBbLIBAKOT-
CS 3/IEMEHThI AN15 NOCNeAyHLWero nx ncnons3osaHnus. Mpu pasdbopke
KaXKbll/i 3N1eMeHT NpeABapuUTeNbHO packpennseTcs 4Ns NpugaHmusa emy
YCTOMNUYMBOTO MOJIOXKEHNUS.

Mocne cHoCa CTPOEHWIA BbIMOJIHAETCS MAAHWPOBKA TEPPUTOPUN.

3.6. YCTPOMWCTBO BOAOOTBOJA

Mocne pacuyncTKM TeppUTOPUM CTPOUTENbHONM NAOLWaAK/ BbINOMHA-
I0TCA paboTbl MO OTBOAY MOBEPXHOCTHbLIX BOA. MOBEPXHOCTHbLIE BOAbI
06pasyoTcsa M3 aTMOCHepHbIX 0CaAKOB (NMBHEBble W Tasble BOAbI).
Pa3nnyaloT NOBEPXHOCTHbIE BOAbl «UYYyXMe», NMOCTynarwlie ¢ NoBbl-
LIEeHHbIX COCEAHMX Yy4acTKOB, U «CBOW», o6pasylolinecs Henocpes-
CTBEHHO Ha NOWaAn CTPOMTENbCTBA. TEPPUTOPUS NAOLAAKA LOMXK-
Ha OblTb 3aliMleHa OT NOCTYMMEHNUS «UYYXXUX» MOBEPXHOCTHbIX BOA,

BofooTBOA OCYLLECTBAAETCA C MOMOLLLbI BPEMEHHbLIX Y MOCTOSAH-
HbIX YCTPOWCTB, KOTOPbIE JO/MKHbI 06eCneyYnBaTh NEPEXBAT «YYXKUX»
BOJ BAOMb FpaHuL, MAOWaAK/M U YCKOPUTb CTOK BOA, BbiMajatoLlinx Ha
TeppuTOpUIO Naowagkn. [1nsd BpeMeHHOro BOL0OOTBOAA yYCTpamBakTCS
pe3epBbl, KaBaNbepbl U OTBa/bl, pacrnosiaraemble ¢ HAFrOPHOW CTOPOHbI
CTPOUTENbHOW NAoOWafKK, a TakXe crneuunanbHble 06BanoBbIBaHUS,
HaropHble, BOAOOTBOAHbIE, OCYLUINTENbHbIE KAHaBbl 1 OCYLLECTBASAET-
CA NNaHNpPOBKa TEPPUTOPUMN C YKIIOHOM.

BopooTBoAHble KaHaBbl (puc. 3.6) ycTpamBalTcs ry6uUHON He me-
Hee 0,5 M, wupuHoi 0,5...0,6 m. PaccTosiHne mexay 6pPOBKOI OTKoca
6yayuielii BbleMKWU 1 6avdKalilieli HaropHoW KaHaBOW AO/MKHO COCTaB-
NATb HEe MeHee 5 M — Mpu yCTPOKCTBE MOCTOSHHOIO BOAOOTBOAA; HE
MeHee 3 M — Npu yCTPOIiCTBe BPEMEHHOr0. EpoBKa BpeMeHHbIX BOAO-
OTBOAHbIX KaHaB LO/XHA OblTb Bbille PaCYETHOr0 YPOBHSA BOAbI.

«CBOU» NMOBEPXHOCTHbIE BOAbI OTBOAAT, MpMUAaBas COOTBETCTBYHO-
WWIA YKNOH NP BEpPTUKaNbHOW NNaHUpOBKe NoWanKM u ycTpansas
CeTU OTKPBLITOrO UM 3aKPbITOr0 BOAOCTOKA.

Mpu cnibHOM 06BOAHEHMM NOWALKN TPYHTOBLIMU BOAAMU C Bbl-
COKVMM YPOBHEM FOpPM30HTA OCYLUEHUE OCYLLECTBASETCA LPEHAKHbBIMM
cucTeMamu.
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Puc. 3.6. 3awurta nnowagku
/ OT MOCTYNnneHns
NMOBEPXHOCTHbIX BOA:

7 — bGacceliH cToka
BOflbl, 2 — HaropHas
KaHaBa, 3 —
cTpouTenbHas
nnowagka

Moa3eMHbIN fpeHax ycTpauBaeTcsd AN BPEMEHHOro (Ha mepuog
CTPOMTENbCTBA) MOHWXEHNA YPOBHA TPYHTOBbIX BOA Ha OTAE/bHbIX
yyacTKax nnouiagku (CTPOUTEeNbHbIA ApeHaX) UAn Ans ANNTENbHOrO
BOJAOMOHVXEHNS Ha BHOBb 3aCTPaMBaeMblX WU CYLLECTBYHOLWUX TePPU-
TOpUSAX.

B cTpouTenbCcTBe MCNONb3YIOTCA CReAyloLIMe TUMbl GPEHaXeNn: ro-
PU30HTaNbHbIA (OTKPLITLIA 1 3aKPbIThIi), BEPTUKaAbHbI, KOMBUHUPO-
BaHHbI/ U CNeunanbHblii.

OTKpbITHIA TOPU3OHT aNbHbIN ApeHa>XK MPUMEHSAKT MPU TPYHTax C
ManbiM KO3hMUMEeHTOM (UNbTPALUM MPU HEOOXOAUMOCTM MOHUXKeE-
HWUA YPOBHS TPYHTOBbLIX BOA Ha Hebonbwyk rnyouHy — 0,3...0,4 wm.
FOpPU30HTaNbHbIN OTKPbITbI ApPEeHaX yCcTpanmBalT B BuAe (TpaHLueii)
KaHaB rnyouHoi go 1,5 M ¢ oTkocamu 1:2 1 NPOAO0AbHBIMU YKAOHAMM
No AHY KaHaBbl. Ha AHO KaHaB yKNaAblBalOT CNOW KPYMHO3EPHUCTOIO
necka, rpaBus unu webHs tonwuHon 10... 15 cm.

3aKpblThll TOPU3OHT aNbHbI ApeHa>K (puc. 3.7) — 3TO TpaHLlen
(KaHaBbl) C YK/IOHOM B CTOPOHY c6poca BOAbl, 3aM0/IHAEMbIE APEHUPY-
owWum matepmanom (WwebeHb, rpaBuid, KPYMnHbIA necok). Ha gHO TpaH-
Wen yknaabiBaoT neppopmnpoBaHHblie TPyObl: KepamMuyeckme, 6eTOH-
Hble, ac6eCTOLEMEHTHbIE, fepeBsAHHbIE. [ipeHaXHble Tpy6bl 06ChINa-
10T ABYMSA CNOAMU (PUALTPYIOLLEFO MaTepuana TOAWMHON He MeHee 15
CM KaXAblli. [ns Hapy>XHOTOo cnos (GpeHaXXHOM 06CbINKM) UCMO/b3y-
eTcs Mecok, 4N18 BHYTPEHHEro — rpasuii Uau wiebeHb. Takue fpeHa-
XN Hambonee 3h(MeKTNBHbI, TaK KaK CKOPOCTb ABMXXEHUA BOAbl B
Tpyb6ax Bbille, YeM B APEHMPYHOLLEM MaTepuane. 3aKpbiTble PeHaX
3aKnafblBaldT HUXKE YPOBHSA NMPOMEP3aHUA TPyHTA C MPOLOJIbHbIM
YKNOHOM He meHee 0,005.

Tpy6uaTtblil fpeHax yCcTpamBalOT B OMpefeseHHON nocneosaTesb-
HOCTM. Ha ykpenneHHOe OCHOBaHMe pacCcTWaalT MeCcOK CNOEM He
MeHee 5 CM, Ha Hero yknagbiBaloT Tpy6bl guametpom 100 n 150 Mm ¢

58



Puc. 3.7. Cxema 3akpbITOro fpeHaxa:

7 — MECTHbI TPYHT; P —
MeNKO3epHUCTbIA necok; 3 —
KPYNHO3epHUCTbIV Necok; 4 —
rpaBuii; 5 — Tpy6a M3 nMopucToro
mMaTepvana un neppopupoBaHHas;
6 — YyNNOTHUTENbHbIN Cnow
(pasmepbl ykasaHbl B M]

60/bLIMM KO/IMYECTBOM CKBO3HbIX OTBEPCTWIA (NOP), HAYMHAs C MOHU-
YKEHHOTO yyacTKa MeXJAy ABYMS KON0ALaMu, YCTaHOBIEHHbIMMW 3apa-
Hee. MMocne yknagku Tpy6 nx cpasy e 3acbinatdT KPYMHbIM (UNbT-
pylowum maTepnanom (Meckom), Tak Kak 0CTaB/ieHHble Ha ANTeNbHOe
BPeMS OTKPbITbIMU TPy6bl MOTYT BCN/bITh W paspywmnTtbcs. Mocne
yCTpOicTBa MecyaHoro unbTpa TPaHLIek 3aCbiNakT MECTHbIM TPYH-
ToM. KoHcTpykumsa Tpy6 no3BonseT yknajbiBaTb UX C MOMOLLbIO Ma-
WKH. MpumMmeHeHne Tpy60PUNLTPOB 3HAYUTENBHO CHUXKAET TPyAo3aT-
paTbl U CTOMMOCTb paborT.

Pa3HOBMAHOCTbIO TPy64aTOro apeHaxa fBNAeTCSA NPUCTEHHbIN CO-
NyTCTBYHOLWNIA ApeHaX, KOTOPbIA ycTpanBaT 04HOBPEMEHHO C BO3-
BefleHNeM (pYHAAMeHTOB N8 3aliUTbl MOA3EMHbIX YacTel 34aHnii OT
MOATONNEHNSA TPYHTOBbLIMU M MOBEPXHOCTHLIMW BOAaMMU.

BepTukanbHbIi ApeHa>k npeAcTaBnseT coboi Tpy6uaThlii Konogew,
C ()MNLTPOM B HVDKHEN 4acTu, U3 KOTOPOro rAy6UHHLIMKU Hacocamm
OTKa4MBaKT FPYHTOBYH BOAY

KOM6UHMPOBaHHbIV [ApeHa>K BK/OYaeT B ce6s y4yacTKM FOpU30H-
TaNbHOTO W BEPTUKANbHOTO ApPEHaXEN.

§B /| NMOATOTOBKA MNOLLAAKM )
K CTPOUTENBCTBY W EE OBYCTPOWCTBO

MoarotoBka v 06yCTPONCTBO CTPOUTENbHOW NAOWAAKM BKAKOYaeT
B cebq:

B YCTPOICTBO BPEMEHHbIX OPOT M NOAbE3/J0B K CTPOUTENbHO
nnoLlaakKe;
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B NpPOK/IaJKy BPEMEHHbIX KOMMYHMKaLWi (MOABOAKY 31€KTPO-
3Hepruu, BoAbl, BO3AyXa, napa K Mectam noTpe6aeHus);

B N7aHWMPOBKY Nnowageli Ans cKnagnpoBaHus U YKPYNHUTENb-
HOW cbopKy;

B YCTaHOBKY, UCMbITaHe 1 0hopMeHMe CAa4n B IKcnayaTta-
LM MOHTaXHbIX MEXaHWM3MOB, YCTPONCTBO MOAKPAHOBLIX
nyTen, GyHLaMEHTOB, SKOPEW 415 MOHTaXXHOro o6opyaoBa-
HUS;

B BO3BE/JleHNe BPEMEHHbIX ObITOBbIX MOMELLEHUA U npucno-
cobneHune CyLeCTBYOLWMX UK CTPOALWMNXCA 06BbEKTOB A1
MPOW3BOACTBEHHbLIX NMOMELLeHNI (MexaHW4yeckme macTep-
CKMe, KOMMPEeCccopHble U T.4.), pa3feBasiok, KOHTOp, 6bITOBOK
ans paboumx;

B orpaxpeHue CTpOI/ITEfIbHOVI nnowanKku.

VIHXeHepHOe o6ecneyeHne CTPOUTENbHOW NaowWwafKkn npegycmar-
puBaeT yCTPONCTBO BPEMEHHbIX AOPOr, MPU 3TOM HEOO6XOAMMO MaKCU-
Ma/fibHO MCMO/b30BaTh CYLECTBYHLW Y JOPOXHYH CeTb. BpeMeHHble
LOpOory HeO6XOANMO yCTpauBaTb A5 ABYCTOPOHHErO ABVKEHUS; Of-
HOMO/IOCHbIE AOPOry LOMYCKAKTCA MPU OpraHu3auuy KoJbLeBOro
aBvKeHns. LLnpuHa npoesxein yacTu 4OpPOru Npu ABYCTOPOHHEM [BU-
XXEHUU TpaHcnopTa fJ0/HKHA COCTaBNATb 6 M, MPU OLHOCTOPOHHEM —
3,5 M, WupnHa 0604MH — He MeHee 1 M. B CTECHEHHbIX YCNOBUAX
CTPOUTENbHOW MNOWAaAKN LWMPUHA 000UYNHBI MOXET OblTb YMEHbLIEHA
fo 0,5 m.

MWuHUManbHbIA paguyc JOpOr Ha CTPOUTENbHON nowanKe fonyc-
kaeTca 15 M ¢ MakcMManbHbIM YK0HOM 0,08 %.

B nogroToBUTENbHbI Nepuog NpoKiabiBaloTCA CeTU BPEMEHHbIX
KOMMYHMKaLNA: NTMHUM BPEMEHHOT0 BOLOCHA6XeHWs (B TOM uyucne
NPOTMBOMOXAaPHbIA BOAONPOBOA), TENNOCHAGXKEHNSA, 3NeKTPOCHabXe-
HUS C NOABOAKOI 3N1EKTPOIHEPTUN KO BCEM ObITOBKaM M Apyrum 3pa-
HMAM, MecTaMm YyCTaHOBKW 3/1eKTpoMexaHu3moB. [popabckasa AomkKHa
6bITb 06ecrneyeHa TeNePOHHON 1 AUCNETYEPCKON CBA3bIO.

CTpouTenbHas nnowanka obopyayercs BPEMEHHbIMU 3LaHUAMMU:
pasgeBankamu-6bITOBKaMU, CTONOBONA, AYyLIEBbIMU, KOHTOPOI NpOU3-
BOAMTeNa paboT, caHys3namu, cknagamu gns XpaHeHus CTPOUTeNbHbIX
mMaTepuanoB M MHCTPYMeHTa, HaBecamu 1 T. 4. MNaowaakm nog BpeMeH-
HbIMU 34aHUSMU, CKMAACKUMWU U YKPYNHUTENbHbIMU MNOWagKamm
npefBapuTeNbHO MAaHUPYOTCA ANA 06ecnevyeHns CTOKa NOBEPXHOCT-
HbIX BOA. 104 BpeMeHHble 34aHWA LenecoobpasHO MCNOb30BaTh
4acTb CHOCUMbIX 34aHWI, €CIN OHW He PacnoJIOXKEHbl HA TEPPUTOPUN
BO3BOAMMOIO 34aHNS U He 6yayT MelwaTb HOPMaibHOMY BbIMOTHEHNHO
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CTPOUTENbHbIX paboT, a TakXe WHBEHTAapHble 3[aHWA BaroHHOrO,
6/7104HOr0 M KOHTEMHEPHOro TUMOB.

KOHTPO/JIbHbBIE BOMPOCHI

1 Kakue paboTbl BXOAAT B COCTAB UHXEHEPHON NOArOTOBKU CTPOU-
TeNbHOW nnowaakn?

2. [ina yero HeobxoaMma pasbrBOYHasA OCHOBA CTPOMUTENbHOM NNo-
waakm?

3. Kakum o6pa3om BbIMNONHAETCA reofesnyeckas pa3bmBoyHas oc-
HOBa Ha CTPOWTENbHOI NnoLafKe?

4. KakoB cocTaB paboT, BbIMONHAEMbIX B MOArOTOBUTENbHbIV Nepu-
oa?

5. MpoBefeHWE KaKnx MeponpusTiii HEO6X0AMMO 11 0TBOJA «CBO-
NX» NOBEPXHOCTHbIX BOA?

6. B yem 3akntouaetcs 06yCTPOWCTBO CTPOUTENLHON NAOLLALKN?

7. Kakas WwupuHa npoexei 4actn BpeMeHHOl Joporv npu 4BYyCTO-
POHHEM JBUXEHUN?

8. Kakumu BpeMeHHbIMW 3[aHWUAMKN Ha NePUOL CTponTeNbCTBa 060-
pyAyeTcs cTpouTensHas niowagka?



[naBa 4

3EM/IAHBIE PABOTHI

B cTpouTenbHOM NpOM3BOACTBE MPOLECCHI, CBSI3aHHble ¢ pa3paboT-
KOI, mepemMeLleHneM 1 yKnaakoi rpyHTa, OTHOCSTCS K 3eM/isiHbIM pabo-
TaM, B pe3ynbTaTe BbIMONHEHUS KOTOPbIX CO34at0TCs 3eM/siHble COOopY-
XeHus. 3emMnsiHble paboTbl SIBASOTCA KOMMIEKCHO-MEXaHU3NPOBaHHbIM
npoueccom, BKIOYalOLWKUM B ce6sl MOAroTOBUTENbHbIE, OCHOBHbIE U
BCOMoOraTeNbHble NMPOLECCHI; OHW BbIMOMHAKTCS NPU CTPOUTENbCTBE
MpakTUYeckn NtoObiXx 06bEKTOB U OTHOCSTCA K HYNeBOMY LUKAY.

OCHOBHbIE MpOLECcChl BKIOYAKOT B Ce6s1 CPe3Ky pacTUTENbHOTO Cnos,
pbixneHune rpyHTa, ero paspaboTKy, nepemelleHne, yKnagky, ynnotHe-
HWe, YCTPOCTBO OTKOCOB, MOAUYMUCTKY W MNAHUPOBKY AHA BbIEMOK, 06-
paTHYI 3acblInKy, TpaHCMOPTUPOBaHNe TpyHTa.

MoAroToBUTENbHbIE W BCMOMOraTe/bHble MPOoLEecChl BKIYatoT B cebs
pa36buBKy 3eM/SHOTO COOPYXEHWs, YCTPOCTBO BOAOOTIMBA U MOHUXeE-
HWE YPOBHSI TPYHTOBbLIX BOJ, BpPeMeHHOEe KpenneHve CTEHOK BbIEMOK,
NCKYCCTBEHHOE 3aKpenneHne rpyHToB, YCTPOWCTBO OrpaxaeHuii, nogmo-
CTeii, NepexofoB W Apyrue MeponpuaTuii no oxpaHe Tpyga.

4.1. OCHOBHbIE TEPMWHbI 1 ONPEAENEHNA

bepma — ropusoHTanbHasd naowiafka Mexay oTkocamu yCTynos
Hepabouero 6opTa Kapbepa, ycTyn Ha 0TKOCaX 3eM/AHbIX U KAMEHHbIX
NAOTUH, KaHanoB, YKpPenaeHHbIX 6eperos, KapbepoB, KOT/0BaHOB,
HeobXxo4uMble ANA NpUAAHWA YCTOWYMBOCTU Bblllenexalein 4acTu
COOPYXEHWIA, a Takxe N4 ynydleHUs yCnoBuin nx akcnayatauuu.

BogonoHn>KeHne — WMCKYCCTBEHHOE MOHWXKeHWe YPOBHA FPYHTO-
BbIX BOJ Ha y4acTKax CTpOMTenbCTBa NMyTeM YCTpO/cTBa BOAOOTBOA-
HbIX KaHaB, JIOTKOB (BOLOOTBOL), UTOMUIbTPOBbLIX YCTAHOBOK N CKBa-
XWH (BOLOOTNIMB).

BpemeHHble 3eMNIfiHbIE COOPY>KEHUS — COOPYXEHWUSA, BO3BOAMMbBIE
Ha BPeMA CTPOUTENbCTBA: MPOTAXEHHbIE BblIEMKU, Ha3biBaeMble TpaH-
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WwesMmn, 4n8 NPOKAagKyM NoA3eMHbIX KOMMYHUWKALNUIA, yCcTpoicTBa PyH-
[aMeHTOB, KOT/NI0BaHbl A/ BO3BeAEeHUA (DYHAAMEHTOB U NOA3EMHbIX
yacTeil 34aHUA 1 COOPYXEHWIA.

BcnomoraTenbHble (3eMNAHble) paboThl: YCTPONCTBO BPEMEHHbIX
KpenneHuii KOTN0BAHOB W TpaHLlel, BOAOOT/IMB, NOHMKXEHNE YPOBHSA
FPYHTOBbIX BOJ, WCKYCCTBEHHOE 3aKpensieHne cnabbiX rPpyHTOB.

FMapoHaMblB — TeXHONOrMYeckas onepawuusa yknagku rpyHrta, no-
[aBaemMoro B BUAe Ny/bMNbl B 3eMJISSHOE COOPYXEHME.

pyHTOBble BOAbI — MOA3EMHbIe BOAbl MEPBOr0 OT MOBEPXHOCTH
3eMnn NOCTOAHHOIO BOAOHOCHOTFO FOPU30HTa, HE UMENLEero
CBEPXY CMJIOWHOW KPOBAW BOAOHENPOHMLLAEMbIX NOPOA; He obnaga-
IOT HamopoM W MOABEPXEHbl CE30HHbIM KONebaHWAM YPOBHS U fe-
6uTa.

[pPYyHTbl B CTPOMTENbCTBE — FOPHbIE NOPOAbI, 3aneratoLime npe-
MMYLLECTBEHHO B 30HE KOPbl BbIBETPMBAHMA 3eM/n (BK/IHOYAA MOUBbI),
KOTOpble MOFYT 6blTb MCMNOMb30BaHblI B KAYECTBE OCHOBaHWI, MaTepu-
anoB UNW cpefbl ANS 34aHUA N COOPYXKEHUIA.

3aboil (B CTPOUTENLCTBE) — MOBEPXHOCTb 3KCKABaTOPHOW paspa-
60TKMN C OAHOI CTOSSHKU, NOBEPXHOCTb pa3pabaTbiBaeMOro rpyHta npu
rmgpomexaHusaumm n 6ypoBbiX pabotax u T.4.

3akpenneHue rpyHTOB — WCKYCCTBEHHOe npeobpa3oBaHue Qusn-
KO-XMMWNYECKNMU MeTOAaMUN CTPOUTENIbHbIX CBOMCTB FPYyHTA B YC/IOBYU-
AX WX eCTeCTBEHHOrOo 3aferaHuWa A4 MOBbILWEHWA NPOYHOCTU UK
CBA3HOCTU W NPUAAHWA TPyHTaM BOAOHENpPOHMLaemMocTu. 3akpensne-
HUe TPYHTOB YBENMUYMNBAET HeCYL Yy CNOCOBHOCTb OCHOBAHMWA; NpWU-
MEHSAETCA TaKXe AN YKpenneHUus CTEHOK KOTN0BaHOB, CO34aHus npo-
Er1BO(UALTPALMOHHBIX 3aBeC U T.4. OCHOBHbIE CNOCO6bLI 3aKpenneHus
FPYHTOB: LeMeHTauus, ramHusauma, 6utymunsaumns, cuankaTusaums,
CMOJIN3aLMsA, NCKYCCTBEHHOE 3aMOpaXKnBaHne, MeTOAbl 31eKTPOXUMU-
4ecKOoro uauM TepMUYECKOro BO3AeNCTBUA.

3ano>keHne oTkoca — obecrneyeHne yCTONYNBOCTM 3EM/IAHOTO
coopy>xeHus (Hacbineli, BbleMOK). KpyTu3Ha 0TKOCa XapakTepusyeT-
CA OTHOLUIEHWEM BbICOTbI 3€MJIAHOIO COOPYXEHUSA K 3a/I0XEHUI0, T. €.
KO3 mLuMeHTOM OTKOCA.

3amopa>kumBaHue rpyHTOB — UCKYCCTBEHHOE OXNaXeHue cnabbix
1 BOLOHACbILWEHHbIX TPYHTOB B €CTECTBEHHOM 3aseraHum 4o Temmne-
patypbl Hxe O°C B LenaxX UX YNPOUHEHWS U AOCTMXKEHNA BOAOHEN-
POHNLL@EMOCTHN.

3auncTka — cpeska He,o60pPOB rpyHTa C NOBEPXHOCTU AHAa U CTe-
HOK BbIEMOK, KOT/I0BaHOB ANA LOBEAEHUSA UX A0 NMPOEKTHbIX pa3mMepoB.
[na 3a4ncTKM NPUMEHSIOTCA 3a4YNCTHbIE MPUCNOCOBNEHNSA, HABEL -
BaeMble Ha 3KCKaBaTOPHbIe KOBLUbI.
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3emnsHble paboTbl — KOMMIEKC CTPOUTENbHbIX PaboT, BKKOYaK-
Wuin B cebs BbleMKy (pa3paboTKy) rpyHTa, MepeMeleHne ero n yk-
nafKy ¢ paspaBHMBaHWEM M YNAOTHEHWEM TFpyHTa A5 ycTpolicTea
OCHOBaHW 34aHWUI N COOPYXeHWUI, NNaHUPOBKK TeppUTOpPUIA nopg
3acCTpOiKYy.

3ymnd — akKyMynmpyru,as eMKOCTb A4nd cbopa BoAbl UAM TMAPO-
cmecu (Hanpumep, Npu rMapoMexaHusaLum).

WrnounbTp — Tpy6a guameTtpom 40...70 MM C (PMNLTPOM Ha KOH-
ue, cnyxauwas konoguem. MpumeHseTca 418 MOHMXKEHUA YPOBHS
FTPYHTOBBLIX BOJ MPW OCYLEHUN.

VICKyCCTBEHHOE MOHMMKEHWE YPOBHA TPYHTOBbIX BOA OCYLLECTBAAET-
CA C MOMOLLbH UTNOPUIBTPOBBIX, 3KEKTOPHbLIX UTNOGUIbTPOBLIX YC-
TaHOBOK WM CUCTEMOI CKBaXXWMH, 000PYAOBAHHbIX UHAMBUAYANbHbI-
MW Hacocamu.

KaBanbep — Hacbinb, 06pasyemas Npu OTCbINMKE HEHYXHOTO FPyH-
Ta, a TakXe 419 BPEMEHHOr0 XpaHeHUsa rpyHTa, 06paTHOW 3aCbiNKK
TpaHwel U PyHAaMEHTOB.

KamygneT — noA3emHbIi B3pbIB 3apsija 6e3 06pa3oBaHNs BOPOH-
Kn.

KoTnoBaH — BbleMKa B FpyHTe, NpejHa3HavyeHHas 45 YyCTpPOiCcTBa
OCHOBaHWiA N PYHAAMEHTOB 3[4aHUA N COOPYXXEHWIA.

HyneBoil uukn — KOMMAeKc paboT No CTPOMTENbCTBY MOA3EMHON
yacTu 34aHus, pacnosioXKEeHHON HUXE YCOBHOM MPOEKTHON OTMETKM,
npuHMMaemMoli 3a Hy/b. B cocTaB paboT BXOAAT: BEPTUKaNbHAsA NaaHu-
POBKa, PbiTbe KOT/N0BaHa, 3abuBKa CBai, yCTPOUCTBO (hYHAAMEHTOB U
CTeH nogBana, poCTBEPKOB, BBOAOB U BbIMYCKOB MHXEHEPHbIX KOMMY-
HUKaLuWii, TMAPON30NALMA NOA3EMHON YacTU CTEH, MOHTaX MepeKpbl-
TWiA, obpaTHas 3acbinka Nasyx KOTNOBaHa.

O6HOCKa — cheymnanbHoe npucnocobrieHne, NpUMeHsieMOe Ha
CTPOMTENbHON NaowagKe Npu BbIHOCE OCel 34aHus U Ux 3akpenne-
HUW.

O6paTHa#d 3acbinka — 3acbiNKa BbIHYTbIM FPYHTOM BbIEMOK U Ma-
3yX, OCTAaBLUIMXCA B BbleMKax Mocjie BO3BEAEHUA KOHCTPYKUMWIA nan
NPOKNafAKM KOMMYHUKaLNA.

OCHOBHbIE (3eMNIAAHbIE) MPOLECCHI: PbITbe KOTMIOBAHOB W TPaHLUEd,
nnaHWpoOBKa NOWafOK, OTCbIMKA HaCbIMel ¢ YNIOTHEHUEM TFPYHTOB,
TpaHCMOpPTUPOBAHME TPyHTa B OTBa/, MOAYMCTKA M NIaHMPOBKa AHA
KOT/I0BaHOB, OTAe/IKa OTKOCOB.

OTKOC — MCKYCCTBEHHO CO3[aHHas HakK/IOHHas MOBEPXHOCTb, Or-
paHuyuBaroLLas eCTeCTBEHHbI FPYHTOBOW MaccuB, BbIEMKY WUAW Ha-
CbiMb. Y CTOWUYMBOCTb OTKOCA 3aBUCUT OT MPOYHOCTM FPYHTOB Nof OT-
KOCOM W B €r0 OCHOBaHWUM, NAOTHOCTU TPYHTOB, KPYTU3HbI 1 BbICOTI
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0TKOCa, Harpy30K Ha ero MoBepXHOCTb, (hUAbTPaLUUN BOAbl Yepe3 OT-
KOC, MOJIOXKEHNA YPOBHS BOAbI.

OTKpPbITbIi BOAOOT/INB 3aK/0YAETCA B HEMOCPEACTBEHHOM OTKa-
YMBaHUM BOAbI N3 BbIEMOK. [aHHbI/i MeTod 3PEKTUBEH NPU HANNYUK
FTPYHTOB C XOPOLWEA BOAOMPOHULLAEMOCTbIO, NPU OTCYTCTBUM HUXKE
[AHa ocyllaeMoli BbIEMKW HamOPHbIX BOLOHOCHbLIX FOPMU30OHTOB.

MOCTOSHHbIE 3eMSAHbIE COOPYXKEHNUS — HACbIMU XKeNe3HbIX A0por,
NMOTWHbI, faMObl, CNAaHWPOBAHHbIE MIOWAAKMN 415 XKW/bIX KBAPTanos.,
KOMM/1EKCOB NPOMbILLJIEHHbIX COOPYXEHWIA, CTaANOHOB, a3poLpOMOB,
none3Hble BbleMKW 418 NPOKNafK1 KaHanos, AOPOr, yCTPOCTBa BOAO-
eMOB 1 p.

Mynbna — cMecb BOAbI U FPyHTa, MOsiyyaemas npu 3eMAsSHbIX pa-
60Tax, BbIMOMHAEMbIX CPeACTBaAMU TMAPOMEXaHU3aLun.

PaspaboTka rpyHTa — TeXHONOrMYEeCKMiA NpoLecc KonaHus, nepe-
MeLLeHNsA U NOorpy3ky (BbIFTPY3KM) FPyHTa KOBLIOM 3KCKaBaTopa.

CHATMe BEPXHEr0o Cnos rpyHTa — TEXHOJIOTMYECKUn npouecc no
Cpe3ke, TPaHCMOPTMPOBAHUIO U CKNaAMPOBaHWUIO B Bal pPacTUTE/IbHO-
ro CNnos rpyHTa.

TpamboBaHne — yMJIOTHEHWE TPYHTA CTPOUTENbHbIX MaTepuanos
MeTOLOM BEPTUMKaNbHbIX YAApPHbIX Harpy3oK.

TpaHwes — BbleMKa, MMerWwas WUPUHY A0 3 M U AVHY, 3HA4n-
TE/IbHO MPEeBbIWAa WY WNPKHY.

YKaTKa — TEXHONOTMYeCcKnii Npouecc ynaoTHEHUS TPYHTOB U
CTPOUTE/NbHbIX MaTepnanoB KaTKamu.

YKpenneHne rpyHT OB — TEXHOMOTMYECKUIA MPOLECC 3HAYNTENBHO-
ro MOBbILIEHNS CTPOUTEbHbLIX CBOWCTB FPYHTOB NYTEM BBEAEHUSA [0-
6aBOK BSOKYLLEr0 (C obecrneyeHUeM ANUTENbHOIO AeNCTBUSA).

YNN0THeHNe — TeXHONOTMYEeCKMiAi NpoLecc NonyyeHns Tpebyemoi
MAOTHOCTW FTPYHTOB M CTPOUTENbHLIX MaTepuanos.

LLinyHTOBasA CTeHKa — CMOLWHaa CTeHKa, o6pa3oBaHHasa 3abuTbl-
MW B TPYHT CBasiMW (WNYHTWHAaMK); MPUMEHSAETCA MPU yCTPOliCcTBe
OrpaXKfeHnn 3eMAAHbIX COOPYXeHUIA.

LLUnyp — unnuHgpuyeckasa noaocTb AuameTpom Ao 75 MM U ASINHON
80 5 M, npobypeHHasa B FOPHON NMopoje AN pasMelleHUs 3apsaga
B3pbIBYATOr0 BeELLECTBA.

U W BUAbl 3EMASHBIX COOPY)KEHWI

B pe3ynbTaTe BbIMOMHEHNS 3eM/SHbIX PaboT CO34AKTCS 3eEM/IsSHbIE
COOPYXXeHUs, KOTOpble KNaccu@uuupyroTcs no psgy NpU3HaKoB.
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M0 Ha3HAYeHNO N AAMTENbHOCTM 3KCNNyaTalnn 3eMNsHble COOpPY-
XEHUA NoApasfensTcs Ha NOCTOAHHbIE W BPEMEHHbIE.

MOCTOAHHbIE 3eMNSHble COOPYXEHWA MpeaHasHaueHbl Ansg anu-
Te/IbHOr0 MCNoJib30BaHuA. K HUM OTHOCATCS KaHasbl, NAOTWHbI, faMObl,
CniaHNpPOBaHHbIe NOLWALKN ANS XUbIX KBAPTaN0B, KOMIMIEKCOB Npo-
MbILLUMIEHHbIX COOPYXXEHWIA, CTaMOHOB, a3POAPOMOB, BbIEMKM N HACbl-
Ny 3eMASHOr0 MOAOTHa AOPOr, YCTPOMNCTBO BOAOEMOB U Ap.

BpeMeHHbI MY HABAAKTCA 3eMIAHbIE COOPYXEHMUA, KOTOPble
BO3BOAATCHA Ha nepuof cTpouTenbctea. OHM NpefHa3HauvyeHbl Ans pas-
MELLEHNA TEXHUYECKUX CPELCTB W BbIMONHEHUA CTPOUTENIbHO-MOH-
TaXXHbIX paboT No BO3BeAeHUO PYHAAMEHTOB M MOA3EMHbIX YacTel
3aHui, NPoKNagK1n NOA3eMHbIX KOMMYHUKaLWi n ap.

BpeMeHHaa BbleMKa, MMelOWas WUpUHY 40 3 M U AINHY, 3HAYU-
TENbHO MPEBbIWAK Y0 WUPUHY, Ha3biBaeTCA TpaHLweeid. Boiemka,
OMHA KOTOPOW paBHa WMPWHE UM He npeBbiwaeT 10-kpaTHON ee
BE/IMYMHbI, Ha3blBaeTCA KOTNOBaHOM. KOT/ioBaHbl M TpaHLen UMeT
LHO 1 GOKOBble MOBEPXHOCTMW, HaKNOHHble OTKOCbl WM BePTUKasb-
Hble CTEHKMU.

PasgeneHune 3emMNsHbIX COOPYXEHWUA Ha NOCTOAHHbIE W BPEMEH-
Hble HEO6XOAMMO, TaK KaK K HAM MPeabABAAKTCA pas/ivyuHbie Tpe-
60BaHNA B OTHOWEHMNAX YCTONUYMBOCTM OTKOCOB, TLLATENIBHOCTU UX
YNNOTHEHUA 1 OTAeNKKu, obecneyeHNs BOAOHENPOHULAEMOCTM Tena
BbIEMKN.

Mo pacnono>KeHunto 3eMNAHbIX COOPY>KEHWA OTHOCUTENIbHO MOBEPX-
HOCTK 3eMNIN pasnnMyatT: Bble MKW — yrnybnenus, obpasyemble
pas3paboTKOW FPyHTa HUXE YPOBHS MOBEPXHOCTW; HACbINU — BO3-
BbILUEHNS Ha MOBEPXHOCTMW, BO3BOAMMbIE OTCbINMKON paHee pa3pabo-
TAHHOTO FPYHTa; KaBanbepbl — Hacbinu, o6pasyemMble NpPu OTCbIMN-
K€ HEHYXXHOTO0 FpyHTa, a TakXe AN BPEeMEHHOro XpaHeHua rpyHTa,
00paTHOI 3acbiNKW TpaHwwen U PyHLaMeHTOB.

Bugbl 3eMASHbIX COOPYXEHWUI npefcTaBieHbl Ha puc. 4.1,

BpemeHHble BbIEMKM, 3aKpbiTble C MOBEPXHOCTU W yCcTpanmBaemble
OJ19 COOPYXEHWUS TPAHCMOPTHBIX U KOMMYHaNbHbIX TOHHeNel n apy-
rMX Lenei, Ha3blBAOTCH NOA3EMHbIMU BbIPA6OTKaMU.

Mocne ycTpolicTBa NOA3EMHbIX YacTeid 3L4aHWA TPYHT U3 oTBana
(kaBanbepa) yknagblBatoT B TaK Ha3blBaeMble MasyXu — NPOCTPAHCTBO
MeXxay 60KOBOW MOBEPXHOCTHK COOPYXEHUS M 0TKOCAMMK KOT/0BaHa
(TpaHwew). Ecnm oTCbiNKa rpyHTa U3 0TBana UCMob3yeTca Ans non-
HOro 3aKpbITWA MOA3EMHOM Y4acTu 34aHUA UM KOMMYHUKaLWiA, TO OHa
Ha3blBaeTCA 06paTHOI 3acbINKOA.

COOTBETCTBME HA3HAUYEHUIO W HAAEXHOCTb B IKCMyaTaLumn 3eMns-
HbIX COOpY>XeHnn obecneynBaeTcsa cobnogeHnem Komnaekca Tpebo-
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Puc. 4.1. Buabl 3eMNSHHbIX COOPYXEHWIA:

| — nonepeyHblii NPonnb BbIEMOK: @ — TpaHLUes NPSIMOYroNbHOIo
npogmna; 6 — KOTNOBaH (TpaHLles) TpaneuenjansHoi hopmbl; B —
npoctunb MOCTOSHHOW BbleMKK; 1 — 6poBKa 0TKOCa; 2 — OTKOC; 3 —
6epmMa; 4 — oCHOBaHWe 0TKoca; 5 — [HO BbleMKU; 6 — GaHKeT;, 7 —
HaropHasi KaHaBa; Il — ceyeHMe NOA3eMHbIX BbIPpaboOTOK: I —
Kpyrnowi; o — npsmoyronbHoii; Il — npodunn Hacbinu: € — BPeMEHHOIA
HacbINu; ) — MOCTOSIHHOM; IV — o6paTtHas 3acbkinka: 3 — nasyx
KOTNI0BaHa; 1 — TpaHLLen

BaHWi NpW NPOEKTUPOBAHWUU U CTPOUTENbCTBE. Bce 3eMNsHble CoOopy-
XEHUSA AOMKHbI 6bITb YCTOWYMBLIMU, MPOYHbIMMW, CMOCO6GHLIMK BOC-
NPUHMMATb pacyeTHble Harpy3Kku, NPOTUBOCTONATb KAMMATUUYECKUM
BO3AeiCTBUAM (aTMOCHepHble 0CafKu, OTpULIATENIbHbIE TeMMepaTypbl,
BbIBETPUBaHUE W T.4.), UMETb KOH(UTYpaLWo U pa3Mepbl B COOTBET-
CTBMW C MPOEKTOM M COXPaHATb UX B Mepuog akcnayatauum. Tpebo-
BaHUS, NpeAbsB/seMble B KOHKPETHbIX YCNOBUAX K 3eM/ISIHBIM COOpY-
XKEHMAM, yCTaHaBAMBAKOTCA MPOEKTOM B COOTBETCTBUM C HOpPMamMm
CTPOUTENLHOIO MPOEKTUPOBAHMUS.
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FPYHTbI W UX CBOMCTBA

B cTpouTenbcTBe rpyHTaMu HasblBAlOTCA MOPOAbI, 3aneratoLime B
BEPXHUX CNOAX 3€MHON KOpbl. B npupoge cylecTByeT OrpoMHoe pas-
HoobGpasne rpPyHTOB, OTINYAIOLLMXCA MPOUCXOXAEHNEM, 3EPHOBLIM
COCTaBOM, MoKasaTensiMy PU3NYECKNX U MEeXaHUYECKNX CBONCTB, Xa-
pakTepom 3aneraHuns u T.4.

Mpu cTPOUTENBCTBE 3EMAHLIX COOPYXXEeHUN Hanbonee 4acTo pas-
pabaTbiBalOTCA NecyaHblie (NECOK, CYMecb), FMUHUCTbIE (TNHA, CYTNH-
K1), CKanbHble (M3BEPXEHHbIE U 0Cafl0YHbIE), pACTUTENIbHbLIE U NECCO-
Bble TPYHThI.

XapakTepucTuka CBONCTB U KnacCMUKaLna rpyHTOB Npon3BoaAT-
CS N0 pasNM4YHbIM NMPU3HAKaM ¥ B 3aBUCUMOCTM OT TOro, paccMaTpu-
BAeTCA FPYHT KaK MaTepuan Ans BO3BEAEHUS 3eMSHbIX COOPYXEHWUA
WM Kak usnyeckas cpefa, B KOTOPO BO3BOAATCA KOHCTPYKLUM
30aHNA 1 paboTalT CTPOUTENIbHbIE MALUWHBI.

CBoWCTBa FPYHTOB U UX (hU3NKO-MeXaHNYECKMe XapaKTepUCTUKK
B/IMAKOT HA TEXHONOTUIO NPOU3BOACTBA, TPYAOEMKOCTb U CTOMMOCTb
paboT. Mpu BbIOOPE Hanbonee apheKTUBHOIro cnocoba NPoM3BOACTBA
paboT HeOO6XOAMMO YUNUTbIBATL CMEAYHOLLIMEe OCHOBHble XapaKTepucTu-
KW TPYHTOB: 06bemMHas Macca, NJA0THOCTb, MOPUCTOCTb, Yron ecTecT-
BEHHOr0 0TKOCA, CLenaeHne, BNaXXHOCTb, Pa3pbIXNgeMoCTb, NPoY-
HOCTb Ha cXatue u ap.

O6bEMHOI Maccoil NPUHATO cuuTaTb Maccy 1 mM3rpyHTa B ecTecT-
BEHHOM COCTOSIHWM B MAOTHOM Tene. O6beMHas macca fmecyaHbiX K
FMUHUCTBIX TPYHTOB cocTaBngeT 1,5...2,0 T/M 3; cKanbHbIX HepaspblX-
JIEHHbIX TPYHTOB — A0 3 T/M3.

BnaxHoctb W, %, xapakTepu3yeT CTEeMeHb HacCbIWEHHOCTN Mop
rpyHTa BOJOW M onpefensercsa OTHOLEHWEM MacChbl BOAbl B FPYHTE K
mMacce ero TBepAbIX YacTul:

W =98 gcl00, (4.2)
9c

riae 4B, 4C— COOTBETCTBEHHO Macca npob rpyHTa 40 v Mocse npocy-
LNBaHNA.

[PYHTbI, UMeroLWwme BNaXHOCTb f0 5%, cumTarTca cyxumu; 6onee
30 % — MOKpbIMU.

CuensieHne onpepenserca HayalbHbIM COMPOTUB/IEHNEM TPYHTA
CABUTY W 3aBUCUT OT BUAa FPYHTa U CTENeHU ero BAa)KHOCTU.

Yro/i eCTECTBEHHOr0 OTKOCa FPpyHTa XapakTepusyeTca ero gpusn-
YecKMMU CBONCTBAMM (CMONA CLeNeHNs, faBleHNEM BbllUenexatnx
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CNOEB, YINIOM BHYTPEHHEr0 TPEHUSA U Ap.), NPU KOTOPbIX TPYHT Haxo-
ANTCA B COCTOSAAHUW MpefenbLHOro pasHosecus. Npu OTCYTCTBUM CUN
cuenneHns HambonblNi Yyron eCTEeCTBEHHOrO OTKOCA pPaBeH Yyrny
BHYTPEHHEro TpeHus.

KpyTu3Ha 0TKOCOB BbIEMOK W HacblMei, Bbipaxaemas OTHOLIEHN-
€M UX BbICOTbl K TNyOMHE 3aM0XEHUSA, A1 MOCTOAHHbBIX U BPEMEHHbIX
3eM/IIHbIX COOPYXXEHWUIi pasnunyHa.

CorfiacHoO CTPOWTENIbHBIM HOPMaM OTKOCbl HacCbliMel MOCTOSHHbIX
COOPYXeHU fenatoTca 60see NONOTUMK, YeM OTKOChI BbleMOK. bonee
KpyTble OTKOCbI JOMYCKalOTCA NPU YyCTPONCTBE BPEMEHHbIX COOPYXe-
HWIi: KOT/I0BAHOB ¥ TpaHLUei.

Hanpumep, Npu CyrnanHUCTbIX TPYHTaxX U rny6uHe BbIEMOK A0 3 M
B MOCTOAHHbIX COOPYXXEHUAX KPYTU3HA OTKOCOB npuHuMaeTcsa 1:1,25;
B MOCTOAHHbIX Hacbinagx — 1: 15; B koTnoBaHax u TpaHweax — 1:0,5.
OTKOCaM BbICOKMX Hacbinei n rnyboKMX BbleMOK PEKOMEHAYETCH
npugaBaTtb NEPEMEHHYIO KpYyTU3HY C 60/ee MONOrMM O4YepTaHuem
BHU3Y.

B npouecce pa3paboTKy eCTeCTBEHHAsA CTPYKTypa rpyHTa HapyLla-
eTcs, BCNeACTBME Yero rpyHT paspbixX/feTcs, yBennymeaeTcs €ero
06beM.

CTeneHb paspbiXNeHUs rpyHTa onpefensercad Koa@@uuneHTom
nepBOHaYanbHOr0 paspbiX/ieHUs, NPeACcTaBNAWNUM CO60M OTHOLWE-
HMe 0O0BEMOB rpyHTa B Pa3pbIX/IEHHOM U €CTECTBEHHOM COCTOAHUAX.
Mpwn pacuyeTe TPaHCMOPTHBLIX CPEACTB AN1A MEPeBO3KW FPyHTa, onpefe-
NEHWUW NPOU3BOLUTENbHOCTY 3eMNEPOAHBIX MallUH, NMPOEKTUPOBAHUN
KaBa/nbepoB HEO6XO4MMO YUYUTbIBATE KON (MULMEHT NepBoHaYvanbHO-
ro paspbixXfieHus.

Pa3pbIX/eHHbIN TPYHT, ANNTENbHOE BPEMS MPO/EXaBLUNIA B HaCbl-
nW, NOABEPXEH CaMOYM/JOTHEHUIO 3a CYeT BO3JelCcTBMA aTMocdep-
HbIX 0CafKOB.

IMNOTHOCTb FPyHTa, NPO/EeXaBLero B HaCbIMU 60/1ee YeTbipex Me-
CALeB, a TaKXe rpyHTa, NoABEPraBLLUErocqd MeXaHU4YeckKoMy ynaoTHe-
HWUIO, onpegenseTtca nabopaTopHbIM NyTEM.

OT CTPYKTYpbl TPYHTa, NAOTHOCTU U CUN CLEMNJIEHNA B 3HAYUTENb-
HOl CTEMeHW 3aBWCUT COMPOTWUBEHUE TPyHTa pa3paboTke, KOTOpoe
onpegenseT BaXXHYH TEXHOJIOTMYECKYIO XapaKTEPUCTUKY TPYHTOB —
TPYAHOCTb pa3paboTKu.

Mpy NpPoeKTUPOBAHUU ¥ MPOU3BOACTBE 3eMAHbIX PaboT NCNob-
3yeTcs Knaccuukauma rpyHToB No npusHaky TpygHoOCTU pa3paboT-
KW B 3aBMCUMOCTM OT CnocoboB pa3paboTKu M NPUBOAMUTCA B NPOMU3-
BOACTBEHHbIX HopMax (EHWP) v crnpaBoYyHMKax Mo 3emMnsHbIM pabo-
Tam.
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| PASBVBKA 1 3AKPEMNNEHMNE 3EM/IAHBIX
COOPYXEHWNW

Pa3bnBKa 3eMNAHbIX COOPYXEHUI W 3aKpenieHne nx Ha MecTHO-
CTU 3aK/H0YAETCA B YCTAHOBNEHUW W 3aKPENNEHUN UX NONOXEHNUA Ha
MECTHOCTU U OCYLLeCTBNAETCA C MOMOLLbIO Fe0e3MUYecKux 1 pasnny-
HbIX U3MEPUTENbHbIX UHCTPYMEHTOB. CXOAHBIMYU MaTepuanamu ois
pa3buBKU ABNAKOTCA CTPOUTE/IbHbIN FeHMNaH, paboyne YepTeXu co-
OpPY>XeHMA 1 pa3bnBOYHbIE HYEPTEXMN.

Mpy nepeHeceHUV MPOEKTa B HATYPY BbIMONHAKTCA OCHOBHbIE U
feTanbHble pa3bmBoYHbie paboTbl. OCHOBHbIE paboThbl BKAOYAKT B
cebs onpegeneHne 1 3aKpenseHWe Ha MeCTHOCTU FNaBHbIX U OCHOB-
HbIX OCeil COOPY>XEeHWUA 1 3a4aHUii (BbIMOMHAKTCA Ha CTagun UHXe-
HEepHOW NOArOTOBKM CTPOUTENbHON Maowaaku). JeTanbHble paboThl
obecneymBaloT 3akpenaeHne KOHPpUrypaLum, pasmMepoB U BbICOTHbIX
OTMETOK 3/1eMEHTOB 3[aHWIiA.

[nsa fetanbHoli pa3buBKM oceil 34aHMil, 0603HaYeHNA KOT/IOBAHOB
M 3aKpenneHns UX Ha MeCTHOCTU CNYXWUT CTpouTenbHas 0OHOCKa
(puc. 4.2). OHa MOXeT ObITb CNIOLWHOK N0 BCEMY MEPUMETPY 34aHuA
nunn npepbiBucToli. MpepbiBUcTasd 06HOCKa ya00Hee, Tak Kak He 3aT-
PYLHSAET NepefBUXeHUS CTPOUTENbHbIX MalWWH WM TpaHCnopTa Ha
06bekTe. YcTaHaBnMBaeTcAd 06HOCKa C MCNOMb30BaHWEM reogesunye-
CKUX WHCTPYMEHTOB MapanfieflbH0O OCHOBHbIM OCAM, 00pasyloLlnm
BHELWHWI KOHTYpP 3[4aHWA Ha paccToAaHUKU, obecneynBarLemM Hensme-
HAEMOCTb ee MOJI0XEeHWA B Mpouecce CTPOUTENbCTBA.

O6HOCcKa npefcTaBnseT coboii Kapkac U3 cTon60B, 3abnBaembiX B
FPYHT Ha pacctoaHum 3 M Apyr oT gpyra. C BHeLWHEeR CTOPOHbI K
cTon6am npubusaroTca 06pesHbie AOCKK TonwmHoi 40...50 MM, Kax-
[as U3 KOTOPbIX OMMpaeTcs He MeHee YeM Ha Tpu cTonbuka. BepxHee
pebpo BCcex LOCOK pacrnonaraeTcsa ropM3oHTanbHO, YTO KOHTPOMpPYeT-
cs C NoMoublo HMBenupa. OB6HOCKA MOXeT ObiTb MeTaNIMYeCcKOn nnu
LepeBsAHHON. MeTannnyeckass nHBeHTapHas 06HOCKa ygo6Ha B pabo-
Te, IETKO AEMOHTMUPYETCA U MOXEeT MHOTOKpPaTHO MCNOo/b30BaThCA.
OntumanbHas BbicoTa 06HOCKM — 0,5... 1,2 m.

Ha 06HOCKY BbiHOCATCA (0603Ha4YalOTCA) OCHOBHbIE OCU 3[4aHUA U
OTMETKW, MepeHeceHHble C 3aKPenieHHbIX Ha MEeCTHOCTW CTBOPHbIX
3HAaKOB M pernepoB; HauyMHaa OT HWUX, pa3MeyalTCs BCe OCTa/lbHble OCK
3naHuA. Ha 06HOCKe OCU M OTMETKU 3aKpennstTcs reo3gamu (Ha
MeTannIn4yeckoli 06HOCKe OCM OTMeyvalTCHd Kpackoi), Ha KOTOpble
KpenuTca Tyro HaTsHyTas NPoBO/IOKA WKW LUHYP; 3aTeM OCU U OTMeT-
K1 HymepytoTcs. MNepeceyeHne NpoBOSIOK NPOAOALHOIO U NMOMEPeYHOo-
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Puc. 4.2.  3neMeHTbl Teofe3nuyeckoli pa3drBK1 3EMNISIHOTO
COOPYXEHUS:

a — MHBeHTapHasi MeTaninyeckasi croiika 06HOCKM; 6 — cxema
3aKpenneHnss oceil; B — CXxemMa PacnonoXeHns 06GHOCKW; I — nnaH
pas6uBKM KOTNOBaHa: 1 — OMOPHble 3HAKW, 2 — OCHOBHbIE OCU
3/1aHMsA; 3 — yCTaHOBNEHHbIE OCM OGHOCKM (pasmepbl yKasaHbl B M)

ro HampaBiAeHWUs Oocell onpefensieT TOUKU NepeceyeHns oceli 34aHus,
KOTOpble MPOBEPAKOTCA OTBECOM WM KOTOPble AO/MKHbI COBMAcTb C pa-
Hee 3aKpenieHHbIMW Ha 3eM/ie TOYKamu, OnpeaeneHHbIMU C MOMOLLL b0
reofe3vyecknx MHCTPYMeHTOB (CM. puc. 4.2).

Ha HeKoTOpOM paccTOAHMMU OT 06HOCKM yCTaHaB/NMBAKTCA KOHT-
pONbHble 3HAKW 3aKpenyieHUs 0CeBbIX MMHWIA B BUAe WTbipein (apma-
TYPHbIX CTEPXHe), 3abuBaeMbiX B FPYHT Ha paccTosHuy 5... 10 m oT
06HOCKM, BbICOTOl OT 2 40 6 CM.

O6HOCKa COXpaHAeTCs TObKO Ha Nepuoj BO3BeAeHWNA MOL3EMHON
4yacTu 3fhaHus, nocne 4yero pasbrBOYHbIE OCY MEPEHOCATCS Ha LOKO/b
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M 3aTeM HEeMocpeacTBEHHO Ha cTposweecs 3haHue. MNpu ncnonb3osa-
HUWN Na3epHbIX reofe3nyecknx NpubopoB 06HOCKA MOXET yCTaHaBN-
BaTbCA 3HAYUTENbHO peXke U n3obpaxaTbCs Ha ObITOBbIX MOCTPONKaX,
3abopax u T.4.

BOAOOTNMB 1 BOAOMNOHVXEHNE

[ns ocyweHns KOTNOBaHOB (TpaHLlein) B mpouecce Npou3BoACcTBa
paboT B rpyHTax ¢ MaabiM MPUTOKOM TPYHTOBbIX BOJ MPUMEHAETCA
OTKPbITbI/A BOJOOTAUB, T.e. OTKauyka BOAbl HacocamMu n3 3ymMndos
(NpramMKOB) 1 BOAOCOOPHbBIX KaHaB.

Mpn 3HAYNTENbHOM MPUTOKE TPYHTOBbLIX BOA ¥ 60NbLIONK TONLWMHE
pa3pabaTblBaeMOro BOAOHACHILLEHHOTO CN0A YPOBEHb TPYHTOBbIX BOJ,
MCKYCCTBEHHO MOHWXAETCHA C MCMNOJb30BaAHMEM Pa3/IMyHbIX CNOCO6OB
3aKpbITOro, T.€. TPYHTOBOr0, BOLOOT/IMBA WM CTPOUTENLHOIO BOAOMO-
HUXEHNS.

OTKpbITbIA BogooTAus (puc. 4.3) npegycmMaTpmBaeT O0TKauKy rpyH-
TOBbIX BOJ HEMOCPeACTBEHHO W3 BbleMKU. lMpu pa3paboTke rpyHTa
OHY (nogowse) BbleMKU npugaetcs Hebonbwoi yknoH (0,2...0,5%) k
yCTpanBaeMoMy B MOHUXEHHON 4acTu BblIEMKMW BOLOCOOPHOMY NPUAM-
Ky (3ymndy). Mpuamkn ycTpanBaroTCA 3a rpaHUL,amMmmn COOPYXKEHN Ha
paccTosiHum 3... 10 M Apyr OT ApyTa 1 3arnyo6natTcd Ha 1M HUXKe oc-
HOBaHUSA COOpYXXeHUs. Boga 13 NprAMKOB O0TKaymBaeTcs guaparmo-
BbIMU WU MOPLUHEBLIMU Hacocamu.

YUucno HacocoB N 1 nx paboyme napameTpbl ONpeAensitoTca NCxXo-
48 U3 NpUTOKa FPYHTOBbIX BOJ CO BCel nnowagu LHa KOT/J0BaHa U
OTKOCOB, Pacrno/ioXXeHHbIX HUXXe OTMETKN YPOBHSA TPYHTOBbLIX BOA, U
4acoBOW NPOWM3BOAUTENIBHOCTU Hacoca:

N = (FAH+FOK C i 4.2)

rae Fvia, FOK— nnowaan COOTBETCTBEHHO AHa KOT/0BaHa (TpaHLuewn)
M OTKOCOB, PacnosfioXXeHHbIX HUXe OTMeTKWU YPOBHA FPYHTOBbLIX BOS;
a — NPUTOK FPYHTOBbIX BOA € 1 M2 nnowaaun; K — kKoagpuumneHT
3amnaca Ha Clyyail 06MbHbIX JOXAEN UAN HEMCMPaBHOCTM HACOCOB
(K= 1,5...2,0); MH— yacoBas NpPOM3BOAUTENLHOCTb BbIOPAHHOIO Ha-
coca.

PekomeHayeTca npu rnybuHe BbleMOK 40 7 M NPUMeHATb guadpar-
MOBble Hacocbl, a npu 6onbwel rnybuHe — HamnopHble LeHTPo6ex-
Hble Hacocbl. [pu 60MbLWOKA NAOWaaM KOTN0BaHA UAN NMPOTAXEHHOE-



Puc. 4.3.  OTKpbITbIi BOAOOTAMB:

a — nnaH KoTioBaHa; 6 — nonepeyHblli paspes; 7 — BOJOCOOPHbIN
Konogeu-3ymnd; 5 — BcacblBatowas Tpy6a; 3 — Hacoc; 4 —
KaHaBa

TV TpaHLen peKoOMeHyeTcs Bbl6MpaTb HACOChl HeOOMbLIOM NPON3BO-
OUTEeNbHOCTU, TaK Kak NoABAAeTCS BO3MOXHOCTb PAaBHOMEPHO paccTa-
BUTb UX MO MEPUMETPY KOT/I0BaHa M MOC/ef0BaTeNIbHO BKAOYaTb B
paboTy No Mepe pbiTbA KOT/IOBaHA.

Mpu oTKauke BOAbl M3 HEBGOMbLINX KOT/IOBAHOB MOA OAUHOYHbIE
(hyHLaMeHTbl MOTYT UCMO0Ab30BaTbCA HACOChI, YCTAHOBJIEHHbIE Ha aB-
TOMOGOMWIE MW NePeaBMKHON Tenexke.

Mpu noacuyeTe TpyfoeMKoCTH paboT MO BOAOOT/IMBY HEOOGXOAMMO
YUNTbIBaTb KPYr/0CYTOYHYO paboTy HAacoCOB, HE3aBUCUMO OT CMEH-
HOCTW pabor.

B He6onbwnx KOTNOBaHaX Moj OTAEeNIbHO CToAlWMe (yHAAMEHTHI
BOLOOT/IVB NPOU3BOAUTCA MPU PbiTbe KOT/IOBAHOB M 3aTeM Mpekpalia-
eTcs. BTOpMYHO BOAOOT/IMB MPOU3BOAMTCA Nepes MOHTAXOM (DyHAa-
MeHTa MU NpojoJ/HKaeTca [0 OKOHYaHWA 06paTHOW 3aCbINKW U YNIOTHe-
HUA TPyHTa B nasyxax. [ns ux o6cnyXvBaHWs BblAeNATCA cnecapu
1 3emneKkonsl, Habnfawwme 3a paboToii HACOCOB, COCTOAHMEM 3YM-
ngos u 1.4. Mpn mManom NpuTOKe BOJ HAcOCbl MOTYT BK/IHOYATbCA
neprognyecku.

OTKpPbITbIA BOLOOT/IMB NMPUMEHSAETCS B FPyHTax CO CPaBHUTE/bHO
HebonbWUM KO3hhunumMeHToM unbTpaynmn (go 1 m/cyT) v OTCYTCTBUM
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Puc. 4.4. Cxema BOLOMOHWKEHNSA NETKUMWU UTNODUIbTPOBbLIMM
yCTaHOBKaMMU:
a — MnaH KoTnoBaHa C OfHOSIPYCHbIM pacnonoXeHnem
UrNoUNLTPOB: 7 — KOMNEKTOP; 2 — UrNOGUALTP; 3 — BakyyMHbIi
Hacoc; 4 — Bogoynop; 6 — AByXsipyCHOE pacnofoxeHune
UrNouUNLTPOB; B — Cxema UrnounbTpa: 7 — HaKOHEeYHUK
nurnopunbTpa; 2 — GunsTpoBas ceTka; 3 — (uUNbTPOBOE
nepoprupoBaHHoe 3BeHO; 4 — HafhunbTpoBas Tpyba; 5 —
TMOKNIA COeAMHUTENbHBIA pyKaB; 6 — KONNekTop; 7 — LapoBol
KnanaH; r — cxemMa ABWXKEeHUs BOAbl NMPU MOTPYXeHWn

UrnounbTpa; 4 — CXema ABWXEeHUst BOAbl MPU OTKAYKe FPyHTOBOM
BOAbl (pasmepbl ykasaHbl B M)

HUXe AHa OCyLlaemMOli BbleMKM HamOpHbIX FTPYHTOBLIX BoA. HepgocTat-
KOM 3TOro MeToja ABNSeTCS BO3SMOXHOE Pa3XKMXEeHUe FpyHTa u Bbl-
HOC ero Yactuy (uabTpyloLw el BOLOW, YTO MPUBOAUT K CHUXEHUIO
HecyLieil cnoco6HOCTN OCHOBAHMUA.

Mpwn ycTpolicTBe BbIeMOK, PACMOMOXEHHbIX HUXE YPOBHS FPYHTO-
BbIX BOJ, HEO6XOAMMO OCyLIaTh BOAOHACHILLEHHbIA TPYHT 1 obecneyn-
BaTb TakuM 06pa3omM BO3MOXHOCTb ero pa3paboTKu u ycTpolicTea
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BbleMOK, MpefoTBpaLiaTb nonajaHne rpyHTOBOW BOAbl B KOT/I0BaHbI U
TpaHLWey B Nepuof BbIMNONHEHWNA B HUX CTPOUTENbHbIX paboT.

[na NOHWKEHUSA YPOBHA TPYHTOBbIX BOJ UCMOJb3YeTCA TPYHTOBbIN
BOAOOT/INB, KOTOPbI/ obecneuynmBaeT CHUXXEHWE YPOBHA FPYHTOBbIX
BOJL HVXXe fHa O6yfylieil BbleMKMW.

YpoBeHb TPYHTOBbIX BOA MOHMXaeTCcA 3a CYET HemnpepbiBHOW OT-
Kauykun BOAbl BOAOMOHN3NTENIbHBIMM YCTAHOBKAMM U3 CUCTEMbI Tpy6ua-
TbIX KOMOALEB W CKBaXMWH, PacnosioXXeHHbIX BOKPYT KOT/I0BaHa Waun
BAO/Ib TPAHLLEMN.

VicKyCcCTBEHHOE MOHMXXEHWe YPOBHA TPYHTOBbLIX BOA, WU BOAOMO-
HUXEHWe, OCYLLEeCTBNAETCH, KaK NpaBuio, Tpems crnocobamu: nerku-
MW UTNOPUNLTPOBLIMU YCTaHOBKaMU (puc. 4.4), 3KeKTOPHbIMU UTN0-
(hUNbTPOBBIMU YCTAHOBKAMMW U CUCTEMON CKBaXWH, 060pYA0BaHHbIX
rNy6UHHBIMWU Hacocamu.

Nerkasa urnounbTpoBas ycTaHOBKAa COCTOUT U3 CTa/lbHbIX TPY6 ¢
(OUNbTPYIOLWNM 3BEHOM B HV>KHE YyacTu BOLOCOOPHOrO KOnneKTopa
M caMOBCachiBalOLWero BUXPeBOro Hacoca C 3/1eKTpoABUraTesniem.

Pag urnotunnbTpoB MOTrPy>KaeTca B rPYHT MO MepuMeTpy KOTN0Ba-
Ha unn BAONb TpaHwewn (puc. 4.4, a), npyn paboTe Hacoca obecneymnBa-
eTCA MOHVKEHWE YPOBHA TPYHTOBbIX BOA Ha rnyouHy 5...6 m.

War mexpgy urno@unbTpaMu 3aBuCcuUT OT TMAPOTre0n0rnyeckmnx
yCnoBuii NnponsBoacTBa paboT n Tpedbyemoii rny6uHbl BOLOMOHMKeE-
HUA.

Nerkvie urnounnbTPOBbIE YCTAHOBKM MPUMEHSAOTCA B NecyaHblX
rpyHTax npu KoapduuneHTte unbtpaymm ot 2 o 5 M/cyT.

Mpu Koagppuumente punbtpauum ot 0,01 go 2,00 M/cyT peKOMEH-
[yeTca MCNONb30BaTb YCTAHOBKM BaKyyMHOr0 BOAOMOHVDKEHNSA, 06ec-
neymsatolme 601ee MHTEHCUBHOE MOHWUXEHUE YPOBHA TPYHTOBbIX
BOL.

B rAMHUCTBIX TPYHTaxX € KOIhPUUUEHTOM PpunbTpauum MeHee
0,05 M/cyT 3a(hheKTUBHOCTb BOAOMOHUXEHUSA MOXET OblTb AOCTUTHYTA
3a CYeT UCMO/Ib30BAHMNSA 3NEKTPOOCYLLIEHNA, OCHOBAHHOIO Ha ABNEHUU
371eKTPOOCMOcCa.

Mpun rny6uHe BOAONOHMXEHUA 60nee 5 M NPUMEHAETCA MHOTO-
APYCHOE PAaCnoNoXeHNe Nerkux UrnoPuabTPOBbLIX UAN 3KEKTOPHbIX
MrNoMUNbLTPOBLIX YCTAHOBOK, 06ecneynBatoLLnx NOHWXKEHNE YPOBHA
rPyHTOBbLIX BOZ4 40 20 M.

Y CTPONCTBO BbleMOK B BOAOHACHIWEHHbIX TPYHTaX MOXeT Npou3-
BOAMTLCHA MOJ 3aLlUTON OrpaAeHusa M3 MeTanIM4yeckoro LWNyHTa
(wnyHTOBas CTEHKA), BOAOHEMPOHULAEMOl NeAHON CTeHKM, co3faBa-
€MOI NCKYCCTBEHHbIM 3aMOpPaXXMBaHWEM FPYHTa, WA TUKCOTPOMHbI-
MV NPOTUBOMUNLTPALUOHHBIMUW 3KPaHaMMu.
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BPEMEHHOE KPEMNNEHWE CTEHOK BbIEMOK

Mpu yCcTPOCTBE KOTNOBAHOB U TPaHLIEW B CTECHEHHbIX YC0BUAX
rOpPOACKOI 3aCTPONKU 1 B APYTMX CAyyasx, KOrga He mpeacTaBnseT-
€S BO3MOXHbIM pa3pabaTbiBaTb BbIEMKU C OTKOCAMMW, WX yCTpauBawT
C BEPTUKANbHBIMWU CTEHKaMM.

B 3aBMCMMOCTM OT BUAa U COCTOSHUA TPYHTa HOPpMaMy yCTaHOBE-
Ha jonyctumas rnybuHa BbleMOK C BEPTUKANIbHbIMY CTEHKAMWU ANd
necyaHbIX TPYHTOB 1 M, a AN TNUHUCTBLIX TPYHTOB — A0 1,5 m. Mpn
6onblueli rnybuHe ana npegoTBpalleHns o6pyLweHns CTeHOK Heo6xo-
LVMO BPEMEHHOEe KpernyieHne BepTUKaNbHbIX CTEHOK.

BbleMkn, pa3pabaTbiBaemble B CNOXHbIX TMAPOreonorMyeckmx yc-
NOBUAX, KPenATCA CM/IOWHbIMWN OTPaXAEHUAMUN U3 LepeBAHHOr0 WUIun
MeTaN/IMYecKoro LWNyHTa, KOTOPbI/A 3a61MBatOT N0 NEPUMeETPY BbleMKHU
[10 Hayana pa3paboTKuM rpyHTa.

B 3aBMCMMOCTM OT YC/NOBUIA NMPOU3BOACTBA PaboT M Ha3HavyeHus
BbleMK/ MPUMEHSAIOTCA Pa3finuHble CXeMbl KpPenaeHuii BepTuKanbHbIX
CTEHOK (puc. 4.5).
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Puc. 4.5. CxeMmbl KpenneHna BepTUKanbHbIX CTEHOK BbIEMOK:

| — nonepeuHoe ceueHue TpaHwew; Il — nnaH PacnonoXeHus
KpenneHuii; a — cToeyHo-pacrnopHoe KpenneHue; 6 — KOHCONbHOE
KpenneHme; B — KOHCOMbHO-PACMOPHOE KPemnneHue, r — KOHCO/bHO-
aHKepHOe KpenneHue, i — MOAKOCHOe KpenneHue; 1 — CToika; 8 —
WNTbI (4OCKKM); 3 — pacnopka; 4 — MOoAKOChI



CT0eyHo-pacnopHoe (rOpM30oHTaNbHO-PaAMHOE) KperneHue ABSeT-
cA Hambonee NPOCTbIM B UCMOJIHEHUWN U NMPUMEHAETCA, KaK Npasuno,
npy yCTpOWCTBE TpaHwei rny6uHON 40 4 M B CyXMUX FPYyHTax Wau
rPpyHTax He3HauynTenbHON BRaxHocTu (puc. 4.5, a).

KoHCcOoNnbHOe KpenseHue COCTOUT M3 CTOEK-CBai, 3allemMIeHHbIX
HUXHeN yacTblo B rpyHTe Ha 2,0..3,5 m rnybxe gHa BbleMKU. OHU
cny>art onopamu Ans WwutoB (4OCOK U 6pYCbeB), HEMOCPeACTBEHHO
BOCMpPMHUMaOLWMX faBneHne rpyHTa. KOHCO/IbHOe KpenneHne npume-
HAeTCA Npu rnybuHe BbleMKK J0 5 M (puc. 4.5, 6).

B TpaHwWweax 3HAYMTENbHON rNy6UHbI UCMOJIb3YeTCH KOHCO/bHO-
pacrnopHoe KpenneHue, OT/MYaKOLLEECA OT KOHCONBHOIO KpenJsieHus
TeM, YTO MeXay CTOVKaMu NeprneHAnKyASpHO OCK TpaHLien ycTaHaB-
NINBAKOTCA pacnopku. B pesynbTate CHMXKAETCA M3rnbaroLmnii MOMEHT,
BOCNpPUHMMaeMbIii cToikoin (puc. 4.5, B).

[na KpenneHua CTEHOK rny60KMX KOTI0BAHOB M TpaHWein 60b-
WO WUPUHbBI, KOFAa yCTaHOBKA pacnopoK 3aTpyAHeHa, ycTpanuBaeT-
CA KOHCO/MbHO-aHKepHoe KpenneHue (puc. 4.5, ).

MoakKocHoe KpenneHune (puc. 4.5, 1) NpUMeHAeTCA AN1F KPenieHus
BEPTMKA/bHbIX CTEHOK KOT/I0BaHOB. OHO COCTOMUT U3 WMWTOB WM [0-
COK, MPWXaTbiX K FTPYHTY CTONKaMu, YCTAHOB/IEHHbIMU Ha AHO KOT/O-
BaHa M packKpenaeHHbIX NoAKocaMu 1 ynopamu. Vicnonb3oBaHue 3T0-
ro MeTofia OrpaHMYeHo, TaK Kak NMoAKOCHI M YNopbl, pacnoioXeHHble
B KOT/IOBaHe, MeLwawT Nponu3BoLCTBY paborT.

3almTa OTKOCOB MOCTOSIHHbIX BbIEMOK W HacbiNei OT pa3MbiBa
MOBEPXHOCTHbIM CTOKOM aTMOC(EPHbIX 0CafKOB OCYLLECTB/AETCS
TWaTeNbHOW NIAHMPOBKOM MOBEPXHOCTM OTKOCOB C NOCMEAYILWMM UX
yKpenaeHueMm (CNOLWHOW YKNaAKON fepHa UM 6eTOHHLIMU NaAnTamu
C YCTPONCTBOM BOAOOTBOAHbLIX JIOTKOB).

w A WCKYCCTBEHHOE 3AKPEMNEHWE TPYHTOB

Ang naMeHeHUa GU3NKO-MeXaHUYeCKUX CBOWCTB FpyHTa npu pe-
WeHNN psfa NHXEHEePHbIX 3afa4y B CTPOUTENbCTBE MPUMEHSETCS UC-
KyCcCTBEHHOe 3akpenneHue (cTtabunusauus) rpyHToB. 3akpenneHue
MOXeT ObiTb MOCTOSAHHbIM WU BPeMeHHbIM. [TOCTOSSHHOE 3aKpenseHune
FTPYHTOB ¥ TPEL,MHOBATbIX CKa/lbHbIX MOPOA BbINOMHAETCS ANS MOBbI-
WeHNA UX Hecylell CNoCOOHOCTM; YCTOWYNBOCTU UAWN NPULAHUA UM
BOAOYCTOWYMBOCTM. B OCHOBHOM 3Ty paboTbl NMPOBOAATCA MPU yCT-
pPOCTBE OCHOBAaHW BHOBb BO3BOAUMbBIX 3[4aHWUIA WKW LS YCUNEHUA
OCHOBAHWI MPU PEKOHCTPYKLMW 34aHUA.
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BpemeHHOe 3akpensieHne rpyHTOB BbIMOAHAETCA MpPU YCTPONCTBE
BbleMOK B BOJOHAaCbILEHHbIX FPYHTax Ha Nepuoj npou3BOACTBa pa-
60T. MpuMeHAOTCA Cnefyrole cnocobbl 3aKpenieHns rpyHToOB: UC-
KYCCTBEHHOE 3amopaXxuBaHue, CUANKaTu3aLns, cMoamn3auns, LemMmeH-
Tauus, 6UTymMmu3auns, a TakKe TEPMUYECKUI, 3NEKTPUYECKNI U 31eK-
TPOXMMUYECKUIA CNOCO6bI.

VicKycCTBEHHOe 3aMOpa>kuBaHue UCMOMb3yeTCsA Yalle BCero Ans
3aKpenseHns BbleMKW, paspabatbiBaeMoli B 06BOAHEHHbIX MeKo3ep-
HUCTbIX TPpyHTax (nnblByHax) (puc. 4.6). Ang 3TOro no nepumeTpy
BbleMKMW B TPYHT MOrPY>XatT 3aMOpaxunBarLime KONOHKK, COCTOALMe
M3 COOCHO Pacmno/ioXeHHbIX TPyO: BHELWHER — 3aMopaXuBatoLwen un
BHYTpeHHell — nofgaroweli. B npocTpaHcTBe Mexay Tpybamu LUpKy-
AVpYeT OXNaxjawLlWwnini pacteop (X10puUCTbIi HaTpuWii K gp.), nocTyna-
IOLWMIA N3 XONOAWUNLHOWN MallWHbI. B pe3ynbTaTe CTalMOHApPHOro Mpo-
Luecca Tennoo6MeHa FPyHT B 30HEe KOMOHKM 3amep3aeT. CMeXHble
30Hbl MPOMep3aHus, YBeNMUYMBaACb B AMaMeTpe, MepekpbiBalT ApYr
apyra, o6pasys NbAOrPyHTOBYO CTEHKY BOKPYr KOT/oBaHa. Paccros-
HUe MeXAy KOMIOHKaMn 3aBUCUT OT FMAPOre0N0rnYecKX yCnoBuid un
TeMnepaTypHbIX YCNOBUA NPOM3BOACTBA PaboT, rNyOuHbl BbIEMKU U
npuHUMaeTcsa B cpegHemM oT 140 3 M.

YT A

Puc. 4.6. Cxema WCKYCCTBEHHOr0 3aMOpaKMBaHWsA FPYHTOB:

a — nnaH KotioBaHa C pasMelleHeM 3aMOPaXMBAIOLMX KONOHOK;
6 — cxema 3amMOopaxwuBaloLleil KONoHKW, 7 — 3aMopaxmBaioLLas
KONMOHKA; 2 — Mep3/blii TPyHT; 3 — Tanblil rpyHT; 4 — BOZOYMNOp;
5 — xonogunbHasi MalumHa
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Mo 3aBepLIeHUN BCEX CTPOUTENbHO-MOHTAXHbIX paboT B BbieMKe
OCYyLLeCTBASAETCS pasMOpaXKBaHue TPYHTa MCKYCCTBEHHbIM WU ecTe-
CTBEHHbIM MyTEM.

3akpenseHune rpyHToOB cuankKaTwu3aunein Npou3BoAUTCA OHO- U
LBYXPacTBOPHbIM cnocobom. MpumMeHseTca 3TOT cnocob Ana 3akpen-
NEeHNs necyaHblX U NECCOBbIX FPYHTOB. CyLHOCTbL cnocoba 3aknoya-
eTca B CTabWNbHOM U3MEHEHUN (U3UKO-MeXaHUYeCKUX CBOMCTB FPyH-
Ta B pe3y/nbTaTe XMMWUYECKOW peakuuu pacTBOpPOB, 3aKayMBaeMblX
yepe3 MHBEKTOPbLI B NOPbl FPyHTAa.

LlemeHTayna mcnonb3yetcs A0S 3aKpenieHUus TPewnHOBaTbIX
CKa/lbHbIX 1 KPYMHOO6/IOMOYHbIX MOPOJ, CPeAHe- U KPYMHO3ePHUCThIX
neckoB. B npegBapnTenbHO NpobypeHHble CKBaXXUHbI yCTaHABAMBAKOT
WHBHEKTOPbI, Yepe3 KOTOpPble HarHeTaeTca Noj AaBleHUeM TaMMOHax -
HbI LLeMEHTHbIA pacTBop.

lopsvas 6GUTyMu3aLmMsa UCMOMb3YETCS KaK BCMOMOraTe/lbHbli cnoco6
npW LeMeHTauun CUbHOTPELMHOBATbIX CKa/lbHbIX MOPOA 1 60MbLINX
CKOpocTAX (unbTpaunn. HarHetaHne ropsyero 6uTyma npom3BoauTCA
noa gasneHuem go 0,8 Mla yepe3 CMOHTUPOBAHHbIE B CKBaXMHax
MHBEKTOPBI, NMetoLW e 3aneKTpooborpes. butym pactekaercs M3 WUHb-
eKTOPOB B TPELMHbl U MOPbl FPYHTA U, OCTbiBasA, TAMMOHUPYET WX.

Tepmuyecknii cnocob 3akpenneHns NECCOBbLIX FPYHTOB MPOU3BOAUT-
CA 3a cyeT 06Xura ero packaneHHbIMU razamu, KOTOpble HarHeTawT-
CSl Yepe3 CKBaXKMHY B MOpbl FpyHTa. [[a3bl 06pa3ytoTca Npu CXXUraHum
XWULKOTO Uan rasoobpasHoro Tonamea, NofaBaeMoro BMecTe € Mofo-
rpeTbiM BO34YXOM 4Yepe3 XaponpouHble TPy6bl B CKBaXUHY. [Ny6uHa
CKBaXXMHbl N pagunyc BO3LeiCTBMA TEPMUYECKOrO 3aKpenaeHus onpe-
LensTcs pacyeTHbIM NyTeMm.

DNEeKTPNYECKNIA N 3NEeKT POXUMUYECKNIA CMOCOObI OCHOBaHbI Ha fB-
NEHUN 3N1eKTPOOCMOCa U MPUMEHATCSA ANA TAUHUCTBIX U UAUCTbIX
rpyHTOB. 04 MPOAOMKUTENbHBIM BO3J€ACTBMEM 3/1EKTPUYECKOTO
TOKa FPYHT CTaHOBUTCS 60Mee MAOTHbIM, TepseT CNOCOBHOCTb K myuye-
HUIO.

48. PA3PABOTKA TPYHTOB 3EM/IEPOMHBIMIA
N 3EMNIEPOVNHO-TPAHCIOPTHBIMW
MALLWNHAMW

3eMnsaHble pa6OTbI B 3aBMCUMOCTK OT BUAa COOpy)KEHVII\/'I, CBOWNCTB
FTPYHTOB U TEXHNYECKNX PECYPCOB OCYLWECTBNAKTCA MEXaHUYECKNM,
rmapomexaHUM4eCKMm, B3pPbIBHbIM UK KOM6I/IHI/IDOBaHHbIM crnoco6om.
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MexaHuuyeckunii cnocob 3akntoyaeTcs B pa3paboTke rpyHTa pesaHu-
em, Korfja rpyHTt B 3ab6oe paspyluiaetca moc/fioiHO paboymm opraHom
3eM/IEpPOAHOI NN 3eMJIEPOAHO-TPAHCMOPTHON MaluWHbl. ITO Hanbo-
Nniee pacrnpoCcTpaHeHHbI cnocob, MM BbiMONHAETCA He MeHee 80 %
BCEro o6bema 3eMnAHbIX paboT.

MmapomexaHnyeckuii cnocob 3akaoyvaeTcs B paspylleHUn u nepe-
MELLEHNN TPYHTa MOTOKOM BOAbl, MOCTynarowein noj Hanopom wu3
rMAPOMOHUTOPHOI YCTaHOBKW, Npu pa3paboTKe Ha Cylle WAM BCAChl-
BaeMoOli 3eMNeCOCHbIM CHapsA0M Npu NOABOAHON pa3paboTke.

B3pbiBHOW cnoco6 3ak/0vaeTca B paspyLlieHUn 1 NepeMeLLeHunm
rPyHTa 3Heprvein B3pbiBa, 06pasytoLLeiica Npu XMMUYeCKOM npespa-
W EeHNN B3PbIBYATbIX BELLECTB, Pa3MeLLeHHbIX B CMeLnanbHO YCTPOEH-
HbIX Bblpab0TKaxX (CKBaXXWMHax, LINypax, Kamepax W T.4.).

Kom6nHupoBaHHbI cnocob npeactaBnseT coboil coyeTaHne Mexa-
HMYeCKoro cnocoba ¢ rmapoMexaHn4ecKnUM WAn B3PbIBHbIM (B 3aBUCHU-
MOCTWU OT yC/OBUIA pa3paboTKM rpyHTa).

Bbibopy cnocoba pa3paboTKu rpyHTa AO/MDKEH MpejlecTBoBaTb
TEXHWKO-3KOHOMMWYECKUI aHann3 ero a(eKTUBHOCTU B KOHKPETHbIX
YCNOBUSX MPOMU3BOACTBA C YYETOM MaTepuanbHO-TEXHUYECKUX, IHEp-
reTMYeCcKUX u TPYLOBbIX PecypcoB, a TakXe pe3epBa BPeMeHU And
BbIMO/THEHNA 3eM/AHbIX paboT.

[ns mexaHnsaumu 3eMasHbIX paboT NPUMEHATCS OfHOKOBLLIOBbIE
CTpOUTE/bHbIe 3KCKaBaTOPbl C TMOKON 1 )XeCTKON nofBeckoi paboye-
ro o6opyaoBaHua B BUAe NpsMoli M o06paTHOI nonatkl, gparnaiHa,
rpelihepa, 3eMNepPONHO-MIAHNPOBOYHOTO, MIAHUPOBOYHOTO U NOTrpPYy-
304HOrO YCTPOICTBA; 3KCKaBaTOPbl HEMPEPbIBHOIO AeNCTBUSA, K KOTO-
PbIM OTHOCSITCS LeMHble MHOTOKOBLLOBbIE, LieMHble CKPeOKOBbIE, PO-
TOPHbIE MHOTOKOBLUOBbIE Y POTOPHbIE OeCKOBLLOBbIe ((hpe3epHble), a
TakXXe Oy/nbA03epbl, CKpPenepbl, rpeligepbl NPULENHbIE Y CAMOXOAHbIE,
rpeiigepbi-aneBaTopbl, PbIXAUTENN, BYPUIbHbIE MaLLIUHBI.

B KOMNNEKT MaluH ANsS MeXaHW3NpPOBaHHOW pa3paboTKM rpyHTa
Kpome BefyLLeil 3eMNepoinHOM MallnHbl BXOASAT TaKXXe BCNOMOrartesib-
Hble MaLUWHbI 4715 TPAHCNOPTUPOBAHMWA TPYHTa, MOAYNUCTKN LHA BbleM-
KW, YNNOTHEHNA TPYHTa, OTAENKN OTKOCOB, MPeABapUTENbHOIO pbiX/e-
HUS rpyHTa 1 ap. CocTaB KOMMEKTa M KOMMYECTBO MAaLUWH B HEM
paccunTbIBAOTCA B 3aBMCMMOCTU OT BUAA 3EMISSHOTO COOPYXXEHNS 1
ero pasmMepoB, CBOWCTB rpyHTa, rMAPOreosorMyeckunii ycnoBuii, cpo-
KOB paboT.

B kayecTBe Befylieil MalWWHbl NpU pa3paboTKe MOCTOSHHbIX Bble-
MOK 3HaQ4uMTeNbHOM NyOuHbI, KOT/I0OBAHOB W TPaHLWI el 3HAYNTENbHbIX
pasmMepoB MCMOMAb3YKTCA O4HOKOBLUOBbIE 3KCKABaTOPbl; AN CPe3Ku
rpyHTa — 6ynbAo3epbl, NpULENHbIE U CAMOXOAHble CKpenepbl; Ans
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TPaHCNOPTUPOBAHMS — aBTOCAMOCBa/Ibl, a TAKXE XKee3HOLOPOXHbIN,
KOHBeWepHbI/ 1 rnapaBnnyecknii TpaHcnopT. KonnmyecTBo TpaHCMoOpT-
HbIX CPEACTB M CXeMa MX Mojayn K 3KCKaBaTOpy HasHavalwTcs M3 yc-
noBuii obecneyveHus 6ecnepeboliHoOn paboThbl 3KCKaBaTopa.

[na 3a4nMCTKM AHa BbleMOK, pa3paBHMBaHWS rpyHTa U 06paTHOW
3acbINKM Nasyx MCMOb3yKTCA, Kak npasuao, 6ynbao3epsbl.

TexHONornyeckme BO3MOXHOCTM 3KCKaBaTtopa 3aBUCAT OT BuAa
paboyero o60opyaoBaHMA, CUCTEMbl €0 NPMBOLA M EMKOCTM KOBLUIA.
PekomeHgauuyn no BbIGOPY €MKOCTU KOBLUA M APYFUX MapameTpoB
JKCKaBaTopa B 3aBMCMMOCTM OT 0ObemMa BbleMKU MPUBOAATCA B HOp-
MaTWBHOW 1 CNPaBOYHON NuTepaType Mo 3eMasAHbIM paboTam.

[na BbleMOK 3HaUMTeNbHbIX 06BEMOB MCMO/b3YTCA IKCKaBATOPbI
c 60/blWIOK eMKOCTbI KoBwa. MNpu pa3paboTke 06BOLHEHHbLIX TPYH-
TOB MCNOMb3YTCS 3KCKaBaTopbl ¢ pabounm obopynoBaHuem «obpat-
Has flonaTa», gparnaiid. 4na pa3paboTky rpyHTa B rNy60KMX TpaHLWwe-
AX C KpenJieHWeM BepTUKanbHbIX CTEHOK MCMOAb3YyeTCH 3KCKaBaTop,
060py0BaHHbIA rpeiithepHbIM KOBLUOM.

JKcKaBaToOpbl C rMApaB/INYECKON cucTemoi npueoga pabouero
060pyf0BaHMA NO3BONAT 06ecneynTb BbICOKYI TOYHOCTb FEOMETpPY-
YeCcKO napameTpOB BbleMKW M aBTOMaTM3auuio npouecca paboTbl
MaLlWHbI.

MpocTpaHCTBO, B KOTOPOM pas3meliaeTcs 3KCKaBaToOp M BblIMOAHA-
eTcs pa3paboTka rpyHTa, Ha3blBaeTCsa 3KCKaBaTOpPHbIM 3a6oem. Mpo-
(1M 3KCKaBaTOPHbIX 3a60€eB C pa3IMyHbIM paboymm 060pyL0BaHU-
eM npefcTaBneHbl Ha puc. 4.7.

Mpu npoekTMpoBaHWM NPOU3BOACTBA paboT pasMmepbl 3a60s Ha-
3HayYatTCA M3 YCNOBUIA 0b6ecrneveHnss MakCMmanbHOW NPoOu3BOANTENb-
HOCTM 3KCKaBaTopa 3a CYeT COKpalleHWs BpeMeHW paboyero uukna.
[ns aToro BbicoTa (rnybuHa) 3a6os Ao/KHa obecneynBaTb 3aMo/He-
HUEe KOBLIA C «lIanKoi» 3a OAHY Onepauuto pesaHus rpyHTa, yron
NoBOpOTa ANfA pasrpys3kn KoBLa AO/MKEH O6biTb MUHUMANbHLIM W T. A

Bblemka, o6pasytolanca B pesynbTaTe nocnefoBaTe/ibHOW paspa-
60TKM rpyHTa Npu NepuoanyecKnx nepefBuXKeHnsIX IKCcKaBaTopa B
3a60e, Ha3blBaeTCs 9KCKABATOPHON MPOXOAKOIA.

B 3aBMCMMOCTM OT pacnonoXeHWs 3KckaBaTopa OTHOCUTENbHO
3a604 M ero nepemeleHna B npouecce pa3paboTKyu rpyHTa NPoxopa-
Ka MOXeT 6bITb 1060B0OI (TOPLOBOI) UIN GOKOBOIA.

TpaHwewn paspabaTbiBalOTCA, Kak Npasuio, 3a 0AHY N1060BY Npo-
X04Ky. Pa3paboTka KOT/I0BAHOB BbIMOMHAETCA O4HOW MW HECKONbKM-
MU napanfiefnbHbIMU Npoxogkamu. Mpu 3HaYNTENbHON rNyOMHE BbleM-
KN OHa pa3pabaTbiBaeTcs fApycamu, NocTeneHHo yrnybnssack o obpa-
30BaHMA NPOEKTHOT0 KOHTypa KOT/I0BaHa.
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Puc. 4.7. Tpodunn 3KckaBatopHbIX 3a60€B C pas3nMyHbIM paboynm
obopynoBaHvem:
a — npamas nonata C KaHaTHbIM ynpaBneHuemMm pabouvm
ob6opynoBaHneM; 6 — obpaTHaa nonata; B — AparnaiH; r —
rpevicep; 4 — npodunb 3abosi NMPAMOI nonatbl ¢ rMApaBAMYecKol
cucTemoli ynpaBneHus; e — npodunb 3aboss obpaTtHoin nonartbl;
X — rpeiidep; +H — BbicoTa KonaHus; -H — rny6uHa KonaHus;
HB— BbIcOTa BbIFPy3KU; FB— pagnyc BbIFPy3Ku; AK— pagunyc
KonaHus

B 3aBUCMMOCTM OT reOMeTPUUYECKMX NapamMeTPOB BbleMKM 1 Xapak-
TEPUCTUKMN paboyero 060pyAOBaHNUsS 3KCKaBaTopa HasHauyaeTcs BUA,
onpeAensoTCs pasMepbl U YUCI0 MPOXOAOK.
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Puc. 4.8.

CxeMbl 3KCKaBaTOPHbIX NMPOXOAOK C pabounm
obopygoBaHueM «npsAMasi nonara:

a — nobosas (TopuoBasi) npoxogka; 6 — nobosas [TopuoBas]
npoxojka O ABYXCTOPOHHVMM pacnonoXeHWem TpaHcnopTa; B —
ylIMpeHHas noboBas NMpoxXofka C [BMKEHMEeM 3KCKaBatopa
«3uraar»; r — nonepevyHo-TopLoBas Npoxogka; i, — 6okoBas
npoxofka; e — paspaboTka KoTnoBaHa no sipycam: f..IV — sipychbl
pa3paboTku; 1 — aKckaBaTop; 2 — aBTocamocBan; 3 —
HanpaBfeHune ABWXEHWUs TpaHcnopTta; R — pagnyc AeiCTBUS;
MA— war nepectaHoBKM (CTOAHKM)
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O[QHOKOBLLOBbIE 3KCKaBaTopbl ¢ paboymm o6opyfoBaHMEM «Mps-
Mas nonaTta» C KOBLWOM emMKocTbio oT 0,15 go 2,0 m3 npumeHsaoTcH,
KaK npasuno, gnsa rpyHTos |.. Il rpynn npu OoTCYTCTBUWU TPYHTOBbIX
BOJ MM HE3HauYMTeNbHOM UX npuToke. Mpun pa3paboTke rpyHTta
MOrpy3Koi B TPAHCMOPT «npaMas sonata» fBiseTcs Hambosee Npoms-
BOAWTENbHbIM BMAOM paboyero obopynoBaHusa.

JKCKaBaTop € Takum 000pyAOBaHMEM pasMellaeTcs Ha MoAOLIBe
3a604 1 paspabarTbiBaeT FPYHT BbILE YPOBHA CTOSIHKM. PaspaboTtka
rpPyHTa OCYLLecTB/AeTCA B OCHOBHOM C MOrPYy3KOi B TPAHCMOPTHbIE
CpefCcTBa, KOTOPbIE pacnonaratoTcsa Ha OLHOM YPOBHE C 3KCKaBaToOpOM
UNW BbiWe NogoWwBbl 3a604.

B 3aBMCMMOCTM OT LWUIMPUHbI KOTNOBaHa N1060Bas NPOXoAKa IKCKa-
Batopa MOXeT OblTb NMPAMOANHENHON, 31r3aroo6pasHoin 1 nonepey-
HO-TOpLOBOI. BOKOBas NMpoxofka NpUMeHAeTca npu pas3paboTke WK-
POKMX KOTNOBaHOB (puc. 4.8).

[Ona Bbe3fa B KOT/I0BAH yCTpamBaloT TpaHLWwew ¢ yknoHoMm 1:10 u
WUPUHOWK o0 4,0 M NpY OLHOCTOPOHHEM ABUXEHWUU ¥ [0 8 M — MNpu
LBYCTOPOHHEM.

JKckaBaTopbl ¢ pabounm obopypoBaHvMeM «obpaTHas fionata» u
AparnaiiH pasmeliatoTca Bbiwe 3a605; OHM pas3pabaTbiBatlOT BbleMKU
(KOTN0BaHbI, TpaHwen 1 ap.) 160N WUPUHBI U TNYBUHbI, HE NPEBbI-
Wwarued MakcumanbHOM rny6uHbl pesaHua. MNpuMeHSAOT UX Npu pas-
paboTKe MOKPbIX M 06BOAHEHHbIX TPYHTOB.

JKcKaBaLus rpyHTa OCYLLECTBNSETCA B OCHOBHOM TOPL,OBOI, 60OKO-
BOW M YLINPEHHON NPOX0AKaMW C MOrpy3KOi rpyHTa B TPAHCNOPT UK
B oTBan (puc. 4.9). Mpu pasrpyske rpyHTa B 0TBaa AparnaiH paboTa-
eT Hambonee ah(heKTUBHO.

MHOrOKOBLUOBbIE 9KCKaBaTOPbl — 3eM/IEPOHbIE MallWHbl Henpe-
PbIBHOTO AelicTBUSA, Hanbosiee apheKTUBHbIE NMPU pa3paboTKe Bbie-
MOK MOCTOAHHOIO MOMepeyHOro ceYyeHns 1 60MbWON NPOTAXKEHHO-
CTU.

B cTpouTenscTBe Hanbosiee 4acTo UCMONb3YHOTCA MHOTOKOBLLOBbIE
9KCKaBaTopbl NPOAOMBLHOIO KOMAaHWA, KOTOpPble NPUMEHAITCA A4S
pa3paboTKU TpaHLWel Npu YCTPONCTBE MHXXEHEPHbIX KOMMYHUKaL Wi
c rny6uHoili npoknagku go 3,5 m (puc. 4.10).

JKCKaBaTOpbl NMOMEPEYHOro KOMaHMsa UCNOMb3YTCA, KaK Npasuo,
npu pa3paboTke kapbepoB, 60MbLIMX KOTN0OBAHOB, MPOKNAaAKe KaHa-
NOB, NNAHWPOBKE OTKOCOB MOCTOAHHbIX BbIEMOK 3HAYMTENbHbIX pas-
MepoB 1 T.4.

TexHOMornyeckne BOSMOXHOCTY 3TUX MaLIMH 3aBUCAT OT KOHCTPYK-
Unn paboyero opraHa: B BMAe pambl C KOBLWOBOI Lenbto (puc. 4.10, a)
WIn B BMAe KOBLUIOBOro potopa (puc. 4.10, 6). 9KcKaBaTopbl C KOBLLO-
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Puc. 4.9. Cxembl NMPOXOAOK 3KCKaBaTopa C pabounm o60pygoBaHUEM
aparnaiii 1 «obpaTtHaa nonatan:
a — no6osas Npoxofka; 6 — ylpeHHas no60Bas NPOXOAKa; B —
nonepeyHo-TopLIOBas NPOXoAKa; I — 6OKOoBasi NMPOXoAKa; [ —
paspaboTka KoTioBaHa fAByMs NOGOBbIMU Mpoxoakamu: I, I —
nocnefoBaTeNbHOCTb MPOXOAOK; 1 — 3KCKaBartop; 2 —
aBTOocaMocBan; L — pacctosiHue Mexjy npoxoakamm

BOV Lienbto obecneynBaloT pa3paboTKy rpyHTa Ha 601bLIYIO T1Y6UHY,
4yemM pOoTOpHbIE.

Mpun nnaHWpoOBKe N0WajoK 1 pa3paboTke TpaHWen n Herny6oKux
KOT/10BaHOB NPOCTOM KOH(UTrypaLuu, a Takxe BbIEMOK C YKN1afKoOi
FPyHTa B HacCbiMb WAU OTBaN MPUMEHAOTCA 3eMIEPOAHO-TPAHCMNOPT-
Hble MallWHbI: CKpenepbl N 6YNbA03epsbl.

3emMnepoiiHO-TPaHCNOPTHbIE MalUWHbl — MallUHbl LUKANYECKOTO0
feincTena, B npoLecce paboTbl BbINMONHAKLME NOCNOWHYO pa3paboT-
Ky TPyHTa, nMepemelleHne ero Ha 3HauynTe/bHble PacCTOAHUS U yKNaj-
Ky CN0emM pPaBHOMEPHOI TONLMHbI.
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Puc. 4.10. Cxema pa6oTbl MHOFOKOBLLUOBbIX 9KCKABaTOPOB:

a — 9KCKaBaTop C KOBLUOBOW LEMbio; 6 — POTOPHbLIA 3KCKaBaTop;
B...[1 — NPOo(uUAM TpaHLiell, paspabaTbiBaeMbIX MHOMOKOBLUOBbLIMY
JKcKaBaTtopamu; 7 — 6a3oBas MalluHa; 2 — cucTeMa ynpasneHus
nonoXeHnem pa6oyero opraHa, 3 — KOBLIOBas Lenb; 4 —
KOBLLOBbIVi POTOP; 5 — NEeHTOYHbIA TpaHcnopTep; h — rny6uHa
paspaboTku; B — WMpKHA BbIEMKM MO BEPXY; b — LUMPUHA BbIEMKM
no HU3y

MnaHWpoBKa nnowanoK 1 BO3BeAeHWe 3eMIAHOr0 MoJsI0THa Jopor
BbIMO/IHAKOTCA B OCHOBHOM CKpenepamMu — MNpULenHbIMU, Nonynpu-
LUEnHbIMU Y CaMOXOAHbIMW — C eMKOCTbIO KoBWa ot 6 go 15 m3 On-
TUManbHas LaNbHOCTb TPAHCNOPTUPOBAHUSA TPYHTA NPULENHBIMY
ckpenepamu coctasnget ot 0,3 go 1,0 KM, NoNynpuLENHbLIMA U CaMO-
XOAHbIMU — OT 3 A0 5 KM.

Mpu Npon3BoACTBE pPaboT MPUMEHAIOTCA CXEMbl LBVMXKEHUS CKpe-
nepa Mo 3nAWMCy, BOCbMEPKOW, 3ar3arom, CnmMpanbHO U NOMNEpPeYHo-
YyenHOYHO. Cxema fBWXKeHUS BblOMpaeTcs B 3aBMCUMOCTU OT BUAa U
reoMeTpMyecKnUx napamMeTpoB 3eM/ISHOTO COOPYXEHUS UNN NNaHupy-
emMoi nnowagkn. ONTUManbHOI ABNSieTCA Cxema, obecneymBaroLlas
BbICOKYO MPOU3BOAUTENIbHOCTb U ABUXeHUe 6e3 pe3KnX noBOpPOTOB.
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Puc. 4.11.

Cxembl paboTbl 6ynbo3epa:

a — CXema HanpaBneHus [BWXeHUsi Gynbfo3epa; 6 — sipyCcHo-
TpaHweiHas pa3paboTka rpyHTa; B — nocnoiiHaa paspaboTka
FPYHTQ; I — CXeMa pes3aHusi TpyHTa CTPYXKOl MOCTOSIHHOW
TONWWHBI; I — CXeMa pe3aHusi TpyHTa rpebeHuyatbiM npogunem;
e — CXema pesaHusi rpyHTa KIMHOBUAHbIM npodunem; 1..3 —
ouepefHOCTb MPOXOAOB; b — LWIMPMHA MPOXOAOB; b, — LWMpUHA
otBana; / ../3— pavHa pesanus; h, ..ha— rnybuHa pesaHusi
(pa3mepsbl ykasaHbl B M|
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Bynbpo3epbl NpUMeHAOTCA 418 pa3paboTKM rpyHTa 1 nepemetle-
HUA ero Ha pacctoaHue o 100 m, pa3paBHMBAHUA TPyHTA B HACbINAX
N oTBasiax, CHATUA pacTUTeNbHOro cnosd u 1.4. (puc. 4.11).

TexHONornyeckne BO3IMOXHOCTM ONPESENsATCa TATOBbIM YCUIMEM
TpakTopa nam Taraya (6a3oBoii MallnHbl), HA KOTOPOM CMOHTMPOBaH
0TBa/, U CUCTEMO ynpaBneHns pabounm obopyposaHuem. mapasnu-
yeckas CMCTema ynpasfieHWa oTBasoM obecnevymBaeT 60/MbLIYIO TOY-
HOCTb BbICOTHbIX OTMETOK NPV MJaHMPOBKe U 60/ee WNPOKME BO3-
MOXHOCTM aBTOMaTu3aunm paboTbl Oynbao3epa.

Cxema ABUXeHNs 6ynbaosepa B npouecce paboTbl MOXET ObiTb
YyenHOYHas, NonepeyYHo-4enHOYHaAs, NO ANAUMCY, cnupann u 1.4. Pas-
paboTka rpyHTa, Kak mpaBufio, OCYLLECTBASETCSH MOCAOWHO Npu He-
601blWONM NAoWaaM BbIEMKM UM MOAPYCHO-TPaHLWenHbIM CNocobom
(puc. 4.11, B—e).

Pe3aHue rpyHTa B 3a60e MPOWU3BOAMTCA CTPYXXKOW KAWHOBUAHOW
nnn rpebeHyaToli hopmsl.

[na npefoTepaleHns NoTepu rpyHTa npu nepemelteHun 6ynbgo-
3epa ucnonb3yeTcqd paspaboTka rpyHTa C ABMIXKEHUEM MaLlUHbl MO
YKNOH, C MPOMEXYTOYHbIMU Bajfikamu, TpaHLeliHO-No0CHasa 1 no-
APYCHO-TpaHLWeHaa cxembl pa3paboTku, rpynnosas paboTta 6ynbao-
3epOB C ABMXKEHWEM B IMHUIO («O0TBan B OTBan»), yCTaHOBKa OTBana ¢
60OKOBbIMU OTKPbISIKAMU.

MOACYET OBBEMOB PA3PABATLIBAEMOrO
FPYHTA

O6bem pa3pabaTbiBaeMOro rpyHTa COOTBETCTBYET COBOKYMHOMY
00BbEMY 3EM/AHBIX COOPYXXEHU (KOTNOBAHOB, TPaHLIEN, Hacbinel u
T.4.). B npouecce pa3paboTku MMP 1M TeEXHONOTMYECKMUX KapT BO3HU-
KaeT Heo6Xo4MMOCTb onpefenieHns 06bLeMOB 3eMIAHBIX paboT ¢ MakK-
CUManbHO BO3MOXHOMN TOYHOCTbIO. B coOTBETCTBUM C 06bEMAMU NpPU-
HUMaKTCA TeXHUYECKMe pelleHna (BbI6Gop MeToLa NpoM3BOACTBA pa-
60T, BbIGOP M pacyeT KOMM/eKTa MallnH, BCMOMOraTe/ibHbIX CPeAcTB
N T.4.), oNpefenseTcs o4YepefHOCTb BbIMOMHEHUS U OpraHu3auma 3em-
NAHbIX paboT, MX CTOMMOCTb M MPOLO/KUTENBHOCTD.

[ns nocTpoeHns paboyeil cxeMbl 3eMISHOTO COOPYXXEHUA onpege-
NnsgeTcqd KPYyTM3Ha OTKOCOB M pa3mepbl KOT0BaHa (TpaHLUen) NoBepxy
M NMOHM3Y, a TaKXe, ecm HeobXxoaMMo, peliaeTcs BONpoc 06 yCTpoii-
CTBe KpenneHuii (B cny4vae, eciv CTEHKM KOT/0BaHa (TpaHLwewn) Bep-
TUKanbHble) (puc. 4.12).
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C=b+0,2+0,2+a+au

a 6

Puc. 4.12. OnpepfeneHve pa3MepoB 3eMIAHOrO COOpYXeHusa no AHy C un
noBepxy A:
a — C OTKocamu; 6 — ¢ BepTUKa/bHbIMW CTEHKaMK; L — npoekuus
oTKoca Ha ropmsoHTanb (1 :7T = H.L\ L = TH)\ b — wupuHa
thyHpamMeHTa; H — rnybuHa 3anoxeHus gyHaameHTta; A — LUMpUHa
KoTnoBaHa nosepxy; C — LWmMpuUHa KOTNOoBaHa MOHU3Y;, T —
KpyTM3Ha oTKoca

Mpun pa3paboTke 3eMASHOTO COOPYXXEHUA C OTKOCaMW WUpUHA
OHa TpaHwen C NpUHMMaEeTCA PaBHON WWPUHE MOAOLWBbLI PyHAA-
meHTa (b + 0,2 + 0,2) M C KaXXA0A CTOPOHbI 415 YCTPOCTBa MecyaHom
NoAyLWKN UAN 6EeTOHHOI MoAroToBKM (CM. puc. 4.12). TonuimHa necya-
HOM NMOATrOTOBKU MPUHMMaeTcs He 6onee 0,1 M.

LLlnpnHa TpaHwewn NOBepXy CKNaAblBAeTCH U3 LWNPUHbI TPaHLEeN
noHu3y C v npoekuum otkoca Ha ropusoHTtane (\ :T =H:L): A=C+
+TH + TH (cM. puc. 4.12).

[ns ycTaHOBKM A0OWATOr0 KpenaeHns pasMmepbl TpaHwen (KoTno-
BAHOB) B MJaHe LO/KHbI ObiTb YBEAMYEHbl Ha a = 15 CM Ha KaXayto
CTOPOHY KPenneHus; Npu ycTPOKWCTBe LWINYHTOBOrO OrpaXKAeHus 3To
ylwnpeHne AO/MKHO cocTaBuTb 20 cM. Mpu Heo6X0AMMOCTM YyCTPOii-
CTBa BEPTUKaNbLHOW rugpomsonaymm gyHAaMeHTOB A4 NPOM3BOLCTBA
paboT HeOOX0AMMO YWNPUTL TPaHLW e (KOTN0BaH) C TaKMM pacyeTom,
4yTobbI pasMep a 6bin paBeH 0,5 M (cMm. puc. 4.12).

MopcyeT 06bEMOB 3eMAHLIX Macc, Mofnexawnx paspaboTke, cBO-
ONTCS K ONpefeneHnio 06beMOB pPa3IMUYHbIX TeOMeTPUYEeCKnX uryp,
Ha KOTOpPble 3eM/ITHOE COOPYXeHNe MOXeT ObiTb pa3buTo. Mpn 3ToM
yCTaHaBMBaKTCA pasMepbl 3eM/ISHOTO COOPYXEHMA C y4eTOM Jomny-
CTUMOW KPYTM3HbI OTKOCOB KOT/I0BaHa U TpaHwel (npu HannacToBa-
HUW pasNNYHbIX BUAOB FPYHTA KPYTWU3HY OTKOCa ANiA BCEX MacToB
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HasHa4yalT nNo 6onee cnabomy nnacTy rpyHTa, UCKIOYas pacTUTesb-
HbIA CNON).

O6uwunii 06bem KoTnoBaHa (TpaHwewn) V A, MMeHLWEero NocTosH-
Hble MO BCEMY MEPUMETPY OTKOCbI M NPSMOYTro/bHOE OCHOBaHue, On-
pepensetcsd no gopmyne

Voém= j[AB +CD+(A+C)(B+D)I 4.3)

roe H — cpegHsas rny6uHa KotnoBaHa, M; C, D — COOTBETCTBEHHO
WMPUHA W ANMHA NOLOWBLI KOTNOBaHa, M; A, B — COOTBETCTBEHHO
WMpPKMHA W AJVHA KOT/I0BaHa MOBEPXY, M.

MopacueT 06beMOB TpaHLW el NPOU3BOAUTCH HAa OCHOBAHWW Mpo-
JOMIbHBIX MPOMIeil N MOMEpPeYHbIX CeYeHU MO OTAEbHbIM yUYacTKaM.
O6beM KaX[0ro ydyacTka TpaHWEN MOXET 6blTb ONpeAesieH no ¢op-
Myne

Mool = =Feph< (4-4)

roe Z8 — nnouwafb NOMNEpPeyHoOro cCevyeHus TpaHwew B Hayane pac-
CMaTpuBaemMoro yyacTtka, M2 F2 — nnowajb NonepevyHoro ceyeHusd
TpaHLllen B KOHLe paccMaTpuBaeMoro yyactka, M2 h — gauHa ydyact-
Ka, M; Fgp — nnowaAb nonepeyHoro ceyeHus TpaHwewn nocepepnHe
paccmaTpuMBaeMoro yyacTtka, m2

Mnowasn NonepeyHbIX CeYeHUN TpaHWeN B KOHLE 1 MOCepesnHe
paccmaTpuBaemMoro yyacTka Onpefensarorcs no gopmynam:

F, = (b +jnh)h,; (4.5
F2=(b +mh2h2, (4.6)

roe b — wupuHa TpaHwen no gHy, M; J1, h2— paboume oTMeTKM no
ocu TpaHwewn (rnybuHa) B Hayase U KOHLE paccMaTpuMBaemoro y4yacT-
Ka, M; T — KO3((pULMNEHT KPYTU3HbI OTKOCA.

4.10. TWOPOMEXAHWYECKUE W 3AKPbITbIE
(BECTPAHLWIEWHbBIE) CMOCOBbI
MPON3BOACTBA 3EM/IAHBIX PABOT

MmgpomexaHnyecknini cnocob Npon3BOACTBA 3eMASHbLIX paboT oc-
HOBaH Ha MCMONb30BaHUM BOAbI A1 NepepaboTKu rpyHTa. MpuMeHATbL
3TOT cnocob uenecoobpa3Ho Npu co3gaHnn 6ONbLINX TEPPUTOPUIA
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nof 3acTpoiiKy, pa3paboTKe BbleMOK, YCTPOMCTBE Hacbinei (npu Ha-
ANYUN [OCTATOUYHbIX PECYPCOB BOAbl U 3/1EKTPOIHEPTUM).

TexHON0orMyecknin npouecc rugpoMexaHmsanun Bk YaeT B cebs
pasmbiB rpyHTa B 3a60e, TpaHCNoOpTUpOBaHue obpasoBasLleiicad cme-
CU TrpyHTa C BOAOW (NynbMbl) K MECTY YKNaAKW, HaMbIB U YKnagkKy
rPpyHTa B pe3ynbTaTe OCefaHUsA ero 4yacTul, M3 Nynbhbl Ha y4yacTKe
yCTPOCTBA HaCbINMW.

[nsa pa3paboTky rpyHTa B 3a60€ MCNOMb3YIOTCA TMAPOMOHUTOPHbIE
YCTAHOBKU, COCTOAWMNE U3 TULPOMOHUTOPA U CUCTEMbl BOLOOTBOJOB,
nofatoLinmx BoLy OT HACOCHOM cTaHuum (puc. 4.13).

B rugpomoHunTope hopmMupyeTcs CTpys BOAbl 60/bLION KUHETUYE-
CKOIi 3Heprum, pasmbiBatoLias rpyHT B 3a6oe. O6pa3oBaBLUasAcs Nynb-
na cTekaeT No nofgoLwwBe 3a6os B COOpPHbIV Konogey — 3yMmnd uau
CcOOpHbIe KaHaBbl.

Pa3paboTka rpyHTa Npou3BOAMTCA BCTPeYHbIM 3a60emM, Korga ruj-
POMOHUTOpP pacnofiaraeTca Ha nofoLiBe 3ab0s ¥ pasMblB FpyHTa uaet
CHW3Y BBEPX, WM NONYTHbIM 3a60em, Korga rugpoMOHMUTOP pacnona-

ZZIZNZZA
./ S

W 2/2/3? ///.szzzA i
1

B

Puc. 4.13. Cxema pa3paboTku rpyHta rmapoMOHUTOPOM:

a — BCTpPeyHblli 3a60ii; 6 — nonyTHbIN 3a60i1; B — cxema
rMAPOMOHUTOPA; 7 — BOAOBOA; 2 — TUAPOLUANHAPBI YyNpaBneHus;
3,4 — WapHUpHOe CoYNleHeHne CTBONA C BOAOBOAOM; 5 — pblvar;
B — Hacagka ctBona; 7 — cTBON; / /, — gavHa paspaboTku; H, HN —
rnybuHa paspabotku; |, Il — ouepefHOCTb pa3paboTku
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raetcsa Haf 3a60eM M pasMblB FpPyHTa WUAET CBepPXYy BHU3 (CM. puc.
4.13).

Mo mepe yaaneHns NA0CKOCTU pa3mbiBa OT TMAPOMOHUTOpA paspy-
Wwarowas cuna cTpyum ocnabesaet n TpebyeTcd nepectaHoOBKa ero Ha
HOBYI Mo3uumio, 6amxke K 3aboto. Jna obecnevyeHns ah(peKTUBHOTO
pa3MblBa ¥ HEMPEPbLIBHOTO MOCTYMAEHUA NyAbMbl B 3260e pasMmelyaeT-
cq, KaK MUMHMMYM, ABa FTMAPOMOHUTOPA, KOTOPbIE NOMNEPEMEHHO Mepe-
CTaBNAKTCA, Yepeayach B paboTe.

B 3aBMCMMOCTM OT BMAA rpyHTa 415 pasMbliBa U TPAHCNOPTUPOBA-
HUs ero Tpebyetca pacxof Bogbl oT 3,5 40 16 m3Ha 1 M3 rpyHTa npu
paboyem gasneHun 0,2...0,8 MMMa.

[ns pa3paboTKn rpyHTa nof BOLOW B pekax v BOLOEMax NpuUMeHs-
I0TCS NnaBy4yne 3eMSiIeCOCHble CHapaabl (3emcHapsgbl). B coctaB 060-
pypoBaHus 3emcHapsaga (puc. 4.14) BXoaaT rpyHTo3abopHoe (Bcachl-
BalLLee) yCTPONCTBO, 3eMIECOC, MeXaHU3Mbl PerynnpoBaHus pexu-
Ma paboTbl 1 NepemeLLeHns.

Pa3MblB rpyHTa OCYLLeCTBAAETCHA MOTOKOM BOJbl, BCACbIBAEMO
yepes rpyHT03ab0pHOE YCTPONCTBO 3eM/IECOCOM, KOTOPbIM 06ecneymn-
BaeT TakXe HamopHOe TpaHCNopTUMpoBaHWe o0bpasytoLeinca nynbmbl.
[na nHteHcugurkaynm paspaboTkm rpyHT03ab0pHOE YCTPOWCTBO NMe-
eT, KakK NpaBuno, MexaHW4yeckuin nnm BUOGPaLUOHHbBIN PbIXINTENb
rpyHTa. OT 3emcHapsafa 4o 6epera MOHTUPYETCH NaBYUYUil MynbnoBoOz
Ha NOHTOHax. [anbHelilwe TpaHCNOPTUPOBAaHWE W yKNajgKa nynbmbl
MPOMCXOAAT TaK Xe, Kak npu rufpoMOHUTOPHON pa3paboTke.

B 3aBMCMMOCTM OT YCAOBUIA MPOU3BOACTBA PaboT TpaHCNOPTHUPOBa-
HUE MYNbMbl MOXET OblITb CAMOTEYHbIM W HaMopHbIM. Mpu focTaTou-
HOM Mepenaje BbICOT MeXAy 3ab60eM M y4aCTKOM HambiBa TpaHcnop-
TUpPOBaHWe Ny/bMbl BO3MOXHO NOA LEACTBMEM FPaBUTALUOHHBLIX CUN

Puc. 4.14. Cxema pab0Tbl 3eMNECOCHOI0 CHapsja:

7 — rpyHT03a60pHOE YCTPOMCTBO; 2 — 060pyf0BaHNe ynpasBneHuns
rpyHT03260pOM; 3 — 3emnecoc; 4 — nnaByuunii Nyabnoeog; 5 —
GeperoBoii NynbnoBog; 6 — 30HA YKNaAKW rpyHTa
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CamMOTEeKOM MO JIOTKaM U1 Tpy6am. 3TOT CNOcob MMeeT OrpaHUYeHHOoe
NPUMEHEHNE.

Mpy HanopHOM TpaHcnopTMpOBaHWM MNynbna u3 3ymnda B 3aboe
nepekaymBaeTcsd 3emM/1€COCOM MO NYNbMNOBOAY K MeCTy HamblBa.

3emnecoc — LEeHTPOOEXHbIA HAcOC, KOHCTPYKLMA KOTOPOro no-
3BONSAET MepekauynBaTb XUAKYI Maccy C TBEPAbIMU BKAKOUYEHUAMU
anametpom fo 300 mm. Co3gaBaemblii 3eM1eCOCOM Hamop obecneyn-
BaeT TpybonpoBOAHOE TPAaHCMNOPTUPOBAHME NY/bMbl HA 3HAYUTE/IbHbIE
paccToAaHus.

MynbnoBoabl, Tak Xe Kak U BOAOBOAbl, MOHTUPYIOTCA K TMAPOMO-
HUTOpPaM B OCHOBHOM W3 WHBEHTapPHbIX TPy6 C ObICTPOPa3bEMHbLIMMK
COeAMHEHNAMM, YTO MO3BOJIAET ONEPaTUBHO W3MEHATb AAUHY Tpy6O-
MPOBOAOB NPU MUHUMaNbHbIX TpyAo3aTpaTax.

Yknagka (HambiB) NPOWCXOAUT B pe3ynbTaTe OCefaHWUA YacTul,
rPyHTa U3 Nynbhbl, KOrga CKOPOCTb ABMXKEHUSA €e CTAHOBUTCSH MEHb-
e KPUTUYECKOW BeNMYMHBI. 3aTem, UCNonb3ys Oy/bLo3epbl, naowaib
HamblBa OrpaxjatT Mo NepuMeTpy rPyHTOBbIMW BasKaMu, cO3faBast
TaK Ha3biBaeMY KapTy HamblBa, W 3amOHAIOT ee nynbnoii. CKopocTb
OBVXKEHMWA MyNbMNbl B KapTe NajaeT NpakTUYeCKW O HyAns, TPyHT
ocaxjaeTcsl, OCBET/NEHHan BOAa Yepe3 BOLOCOOPHbIE KONMOALbI, NMpPej-
BapUTeNlbHO YCTPOEHHbIE B KapTe, copacbiBaeTca 3a Npejenbl yyacT-
Ka HaMblIBa.

CyuiecTByeT 6e33cTakafHblil 1 3cTakKafHbll cnoco6bl HamblBa
rpyHta (puc. 4.15).

Mpu 6e33cTakagHOM cnocobe y NoAoLWBbl BO3BOAUMOI HAcbiMun C
OLHOWM MK ¢ ABYX CTOPOH YKNaAblBAOTCA MyNbNOBOAbl C HAK/IOHHbI-
My natpybkamu, yepe3 KOTOpble My/bna MoCTynaeT B KapTy HambliBa.
Mo mepe BO3BeAeHMA HacbiNuM NaTpybKM HapaluBatTCs.

Mpn acTakagHoM crnocobe B 30He HaMblBa COOPYXaeTcs acTakaga.
Mo Hell HAa OTMETKE Bbllle MPOEKTHON OTMETKM BO3BOAMMON HacbINu
YKNafblBaeTCA MarncTpanbHblii MynbnoBO4, UMEKOLNA OTBEPCTUSA UK
naTpy6kn gns cnvMea nyfnbnbl. ITOT CNOCO6 MNPMMEHSAETCA B OCHOBHOM
4NA BO3BeAeHNA Hacbineli 60/bWON WNPUHBI, TAK KAK OH MeHee 3KO-
HOMMWYEH MO CpPaBHEHMU C 6e33cTakafHbIM CNOCO6OM.

KapTbl HamblBa ycTpanBatoTca annHoi o 200 M 1 TONLWMUHON cnos,
HamblBaeMoro 3a oauH npuem, ot 0,5 go 2,5 m (B 3aBUCUMOCTU OT
BMAA FPYHTa M Ha3HAYEHUS HacbInu).

[na 6ecnepeboiHOr0 BbIMOMHEHUS HaMbIBA AOMXKHO ObITb HE Me-
Hee 4BYX KapT. Ecnu ogHa 3anonHseTcs Nynbnoi, To B Apyroi npowc-
X04UT ee OTCTON, ycTpamBaeTcs 06BasoBbIBaHNe, HapaluBatoTCa nat-
py6Kn v ap. 3T onepaLuy NOMepemMeHHO MPOUCXOAAT B KaXAol
KapTe.
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Puc. 4.15. Cnocobbl HamblBa rpyHTa:

a — 6esacTakafHblii; 6 — acTakafHblil; 7 — BOAOOTBOAHbLIE TPY6bI;
2 — o6BanoBbIBaHNe;, 3 — BOAOCGOPHbLIN Konogel,; 4 —
MarucTpanbHblii MynbnoBog

3akpbiTble (6ecTpaHLeiiHbie) cnocobbl Mpon3BoAcTBa paboT (puc.
4.16) ucnonb3yTCA NpU MNPOKNAAKE WHXEHEPHbIX KOMMYHUKaLWI 1
YCTPOIiCTBE MOA3EMHbIX BbIPAa60TOK Pa3fIMyHOro Ha3HauYeHUa Nog yau-
LuaMu, Loporamu, 34aHUSMW, COOPYXEHUSMU KOrja 3aTpyLHEeHO Waun
HEBO3MOXHO NMPUMEHEeHMe OTKPbITbIX CNOCO60B pa3paboTKy rpyHTa.

B 3aBMCMMOCTM OT HasHa4yeHWUA WM pasMepoB MOA3eMHbIX Bblpabo-
TOK 3aKpblTbiM CMOCO60M FpyHTbl pa3pabaTbiBatOTCA, a8 KOMMYHMKa-
LMW NPOKNajbiBalOTCA C MOMOLLbIO W MTOBOW NPOXOAKM, NPOLAaB/MBa-
HUS, NPOKONa, roOpU3oHTaNbHOro 6ypeHusa un ap. (cm. puc. 4.16).

LLlnToBasa npoxoAKa NpMMeHSeTCs 4S8 YCTPOKCTBa BblpaboTKuM riy-
60KOro 3an0XKeHnsa guameTpom 2 M 1 601ee Npy 3HAYUTENbHON Mpo-
TSXXEHHOCTU. Pa3paboTka rpyHTa BefeTcs NoJ 3aluToin npoxopue-
CKOrO LinTa, COCTOALLEr0 M3 paboyero, JOMKPATHOro M XBOCTOBOIO
0TCeKOB. BbipaboTka Kpenutcs COOPHOM MAM MOHONUTHON GETOHHON
o6aenkoii. Mo mepe pa3paboTKy FpyHTa WWUT NpoaBUraeTcs ¢ MOMOo-
Wb OMKPATOB, OnupatoLmxcs Ha 06aenky. Cnocob WUTOBOW Npo-
XO[KW MCMNOMb3yeTcs B OCHOBHOM NS MPOKNaAKM KOMMYHa/bHbIX U
TPAHCMOPTHbIX TOHHENEN.

Cnocob6 npogasnmeanus (puc. 4.16, a) npumeHseTca npu 6ecTpaH-
WeHOW nNpoknagke Tpy6 aAnameTpom oT 500 go 1800 MM Ha paccTo-
AHUe fo 70 M 1 Xene3o6eTOHHON 064enKe KOMNEKTOPOB AMaMeTPOM
0o 3 m. MepBaa cekums npofaBnnBaemMoin Tpybbl cHabxaeTcs pexy-
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WM HaKOHEYHUKOM (HOXOM) M C MOMOLLbIO AOMKPATOB BHeApAeTcA
B NepefiHOI0 CTEHKY KOTN0BaHa. pyHT 13 Tpybbl M3B/IeKaeTCA pas-
ANYHbIMK cnocobamu. Mo Mepe NPOABYKEHUSA TPYObl MeXAY 4OMKpa-
TaMu 1 ee TOPLOM BCTaBNAKTCA HOXXUMHble NaTpyOKW ANUHONM, KpaT-
HOI wary fomkpaToB. locne npojaBnnBaHnA NepBOro 3BeHa CTbIKY-
eTCA C HUM Cnejytollee 3BEHO M onepalum NoBTOPSAOTCA 40O 3aBeplue-
HMUA MPOXOAKWM Ha Tpebyemyt AnnHy (cm. puc. 4.16).

Cnoco6 npokona Mcnonb3yeTca Ansa nNpoknagku Tpy60onpoBOAOB
avameTtpoM Ao 400 MM Ha gnuHy go 60 m (puc. 4.16, 6).

BpaBnusaHue Tpy6bl B TPYHT NMPOUCXOAUT NOA AaBieHWEM TUf-
paBMYECKNX AOMKPATOB, YCUIME OT KOTOPbIX MNepefaeTcs Tpybe vepes
LIOMMO/ C MepecTaBHbIM LUTOKOM. Ha nepBom 3BeHe Tpy6bl ycTaHaBn-
BAETCA 3aKPbIThbIl KOHUYECKNI I HAKOHEYHUK AnameTpom, Ha 20...30 MM
npesblWakLwem gnameTp Tpy6bl. MpoKon BeAeTCH LUKINYHO, NPOABY-
ras Tpy0y, YNOXeHHYI0 B HanpasnfawoLine, 3a KaXAbliA LUK Ha BeNn-
4ynHy paboyero xoja fomkparta. Tpyba HapalwMBaeTcs No Mepe BAABMU-
BaHUA. Mpon3BogMUTeNbHOCTL Npoxoaku cocTaenseT 1,5...2,0 m/u.

[0pu30HTanbHOe GYpeHne NMpPUMEHAETCA 414 NpoKnagku Tpy6 Aun-
ameTpom fo 600 mm Ha pacctoaHue Ao 40 M 1 NPON3BOAUTCA CTaHKa-
MW FTOPU30HTa/IbHOTO 6ypeHus. KoHel Tpy6Obl CHabXaeTcs pexylLien
KPOMKOI YBENMYEHHOTO AuameTpa, Tpyb6a NpuBOAUTCS BO BpalleHue
0T MOTOpa, YCTaHOB/EHHOTro Ha 6pPOBKe KOTN0BaHa. MocTynaTenbHoe
OBUXEHMe TpyObl obecneynBaeTca peeyHbIM JOMKPATOM C YNOpOM B
3aflHIOK0 CTEHKY KOT/I0BaHa. Y [aneHune rpyHTa, 3ano/fiHAloWwero Tpyoy

Puc. 4.16. CxeMbl 3aKpbITbIX (6eCTpaHLIEeHbIX) CNOCO60B MPOKNaAKM
Tpy60onpoBOAOB:
a — crnocobom npogasnueaHus; 6 — cnocobom npokona; 1 —
YNOPHbIA WWT, 2 — TMAPaBAMYECKUNIA JOMKPAT;, 3 — HaXUMHbIN
thnaHel; 4 — HaXMMHbIA NatpybokK; 5 — Hanpaenswouiee
YCTPOWCTBO; 6 — Tpy6a; 7 — HOX; 8 — HAKOHEYHUK TPybbl; 9 —
omnon
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W3HYTPW, MPOU3BOANTCS C MOMOLLbIO LLIHEKOBOIO YCTPOicTBa. Mpons-
BOJAMTENbHOCTb MPOXOAKN COCTaBnseT 4...5 M/u.

fOyjg PA3PABOTKA TPYHTA B3PbIBHbIMU
CMOCOBAMU

B cTponTenbCcTBe B3pbiBbl MPUMEHSAOTCA MpW pa3paboTke cKasib-
HbIX U Mep3/blX FPYHTOB, YCTPOWCTBE 3EMAHbIX COOPYXEHUW (BbleM-
KW 1 HacbiNnM) MeTOAOM HanpaBieHHbIX B3PbIBOB, paspyLleHuns npes-
Ha3HaYeHHbIX K CHOCY 3faHWii U COOPYXXEHWUR n T.4.

[na npou3BoAcTBa B3PbIBHbIX paboT MCNO/b3YOTCA B3pbliBUaTbIE
BELLECTBA M CPeACTBA B3PbiBAHMUA.

B3pbiBuyaTbiMM BewecTBamu (BB) Ha3biBalOTCA XUMUYECKME COEAM-
HEHUSA WU MeXaHWUYeCcKue CMecu, CnocobHble Mo BAUSHUEM BHELLHe-
ro nmnynbca (ygapa, UCKpbl) K O6bICTPbIM XMMUYECKUM MpeBpaLleHu-
AM. Bblgensemas npu 3TOM 3Heprus cnocobHa nNpou3BOAUTbL MeXaHu-
Yyeckyto paboty. M0 CKOpPOCTY B3PbIBYATOr0 PacnosioXeHns 1 BO3fel-
CTBMIO Ha OKPY>XXalLWy Cpeay pasnnyatTca 4Be OCHOBHbIe TPyMmbl
B3pPbIBYATHIX BELECTB: MeTaTe/llbHble U GpPU3aHTHbIE.

B cTpouTenbcTBE MCNOMbL3YHOTCS B OCHOBHOM 6Gpu3aHTHble BB. Mo
arperaTMBHOMY COCTOAHMWIO pas/inyaroTcd MopowKoo6pasHble, npec-
COBaHHble N nuTble BB.

K cpefcteBam B3pblBaHMA OTHOCATCA Kamnclo/b-LeTOHATOP, 3M1eKTPo-
[AeTOHaToOp, OFHEMPOBOAHLIA WM AETOHUPYHOLWNIA LWHYpPbI, & Takxe uc-
TOUYHUKM M MPOBOAHUKN 3MEKTPUUYECKOro Toka (puc. 4.17).

Kanctonb-geToHatop npefHasHavyeH A8 BO3OYXAeHMA geToHauuu
npu Npov3BOACTBE B3PbIBHbIX PaboT. DNeKTpogeTOHATOP NpeacTaBns-
€T C060 CMOHTMPOBAHHbIE B O4HOW TMAb3e Kanck/b-4eTOHATOpP U
3M1IEKTPOBOCMNAMEHNTENb, KOTOPbIA MPU MPOX0XAEHUN TOKa BoCnaame-
HAETCA W B3pbIBaET JeTOHATOP. DNEeKTPOLETOHATOPbI ObIBAOT MIHOBEH-
HOro 1 3amMefdJ/ieHHOro AeiicTBusA. OrHeynopHbIM WHYP npegHasHauvyeH
4Na nepefayn Kanclono-AeToHaTopy ny4vka MCKp. JeToHMpyHoLwnii
WHYP CNYXWUT AN nepejayn u Bo3byxaeHna B3pbiBa BB, oH nepega-
eT feTOHALMI0 NpakTUYecKy MrHOBEHHO. B KauyecTBe MCTOYHMKA TOKa
MCMOMb3YKTCA MOAPbIBHbIE MALUVHbI, aKKYMYNATOPbI; 414 Nepejayn
TOKa — canepHblil NPOBOA, 31eKTPOOCBETUTENbHbINA MPOBOSA U Ap.

B3pbiBaHue 3apsgoB BB MOXeT 0CYLWeCTBAATHCA OFHEBbIM CMOCO-
60M, 3N1EKTPUYECKMM CNOCOOOM 1 C NOMOLLbIO AEeTOHUPYIOLWEro LWHY-
pa. o BpeMeHW B3pbiBaHWA OTAENbHbIX 3apPALOB pa3MyaldT MIHO-
BEHHOe, KOPOTKO3aMeA/leHHOe U 3aMefil/leHHOe B3pbiBaHMe.
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Puc. 4.17. CpejactBa B3pblBaHUS:

a — Kancrnb-geToHatop; 6 — 3axwurarenbHas Tpybka; B —
9M1eKTPOAETOHATOP; I — NaTpoH-60eBuK; 1 — runb3a; 2 —
UHUUMupyowee BB; 3 — 3apsa BbicokobpusaHTHOro BB; 4 —
OTHEenpoBOAHbIN LWHYP; 5 — geToHatop; 6 —
3NeKTpoBOCNNAMEHNUTENb; 7 — 3axuratenbHas Tpybka; 8 — walika
(6puket) BB

OrHeBOli cnocob NpUMeHseTCA ANA B3PbiBAHUA OAUHOYHbIX 3aps-
[0B MNN Pa3HOBPEMEHHOrO B3pbiBaHUA rpynnbl 3apagos. Mpu orHe-
BOM cnocobe B3pblBaHWA M3 Kancrloif-4eToHaTopa U OrHenpoBOAHOIO
LWHYpa M3roTaBNNBaETCA 3aXuratenbHas Tpybka, KoTopas B coefjuHe-
HUM C maTpoHOM BB o6pa3yeT naTpoH-60eBUK. [MaTpOH-60eBUK BBO-
antcs B 3apsaf BB u B3pbiBaeT ero npu BOCNIaMeHeHUN 3aXuraTesb-
HOl Tpy6KMU.

SneKTpuYecknii cnocod NpumMeHseTcs Npu B3pbiBaHUU 60MbLIONA
Cepumn 3apAfoB Ha 3HAYUTENbHOM PAacCTOAHUM OLHOBPEMEHHO WU C
Heob6Xo4MMbIM 3ameaneHvem. s aTOro UCnoNb3yTCa 3amMennnTenu
B3PbIBAHWS W pas/InyHble COESUHEHUS 3NEKTPUYECKMX Lenei.

B3pbiBaHME C MOMOLLbIO e TOHWPYIOLLEro WHypa nponssogutcs 6e3
BBeJeHUs Kanclons-getoHatopa B 3apsas BB.

CoefiHEHVEe B3PbIBHbIX Leneil MOXeT 6biTb NOCAeA0BaTENIbHbIM,
napannefibHbIM U cMellaHHbIM (puc. 4.18).

Mo MecTOpacnonoXeHnt0 3apsagbl ObIBAIOT HAPYXHbIMKU, pacnona-
raeMblMy Ha MOBEPXHOCTU B3PbIBAEMOT0 06beKTa, U BHYTPEHHUMU,
pacnonaraeMbiMy B BbipaboTKax (Lnypax, CKBaXuHax, Kkamepax, py-
KaBax 1 T.4.). B 3aBucumocTu ot popmbl 3apagbl NOLPa3LeNnstoTca Ha
COCpPefOTOYEHHbIE, YANIMHEHHbIe U urypHble. Mo feiAcTBUIO, 0Ka3sbl-
BaeMOMY Ha OKPY>XaloLULyt cpefy, pasninyaroTtcsd 3apsafbl Bbi6poca,
pbIXneHns n kamydnetol (puc. 4.19).

KonnyecTBO B3pbIBYATOrO BellecTBa B 3apsAfe onpegensercs pac-
YeTHbIM MYTEM W 3aBUCWUT OT Ha3Ha4yeHUsA B3pPblBa.

4 CTPOUTENbCTBO XUMbIX N 06LLECTBEHHbIX 3faHNii 9 7



Puc. 4.18.
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CxeMbl B3pbIBHbIX LEnei:

| — anekTpuueckuii cnoco6 B3pbiBaHus; Il — B3pblBaHue
MCMONb30BaHNEM [ETOHWUPYIOLLEro LUHYPa; a, I —

nocnepoBarte/sibHOeE COegNHEHUE; 6, O — napannenbHoe CoeANHEHUE;
B, € — CMellaHHOe coeiuHeHune
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Puc. 4.19. Cxembl AelicTBUS B3pblBa Ha OKPYXatoLLy cpegy:

a — Kamygnet; 6 — pbixneHue; 1 —3apsg BB; 2 —rpaHuia 30HbI
MONHOTO paspyLieHns; 3 — 30Ha Aeopmauun rpyHTa; /— rny6uHa
3anoxeHuns 3apsga

MeToA WNypoBbIX 3apAL0B NPUMEHAETCA Ha OTKPbITHIX U MOA3EM-
HbIX pa3paboTkax. CyWHOCTb ero 3akityaeTcs B TOM, YTO YANVNHEH-
Hble 3apsifbl pacnonaralTcA M B3pblBalOTCA B WNypax. 3apag BB He
0OMKEH 3aHMMaTb 6onee 2/3 ero AnvHbl. BepxHAa yacTb wnypa 3a-
nonHseTca 3a6MBKON, CHayana necyaHo-rANMHUCTON CMEeCbio, a 3aTeM
NeckoM Mnn GypoBOM MeNoubio.

MeTof CKBaXXMWHHbIX 3apsAf0B OT/IM4YaeTCAa OT MeTo4a LWNYPOBbIX
3apsif0B TObKO TEM, YTO 3apsifbl pasMeLLalTCcs B CKBaXUHaXx.

B3pbiBaHWE OAMHOYHbLIX WMYPOBLIX Y CKBaXXWUHHbIX 3apAf0B MpPo-
N3BOAMTCS OFHEBbIM CMOCOO0M, FPYMMOBbIX 3apsAA0B — 31eKTpuye-
CKMM crnocobom.

Mpn HEOGXOANMOCTY YCTPOCTBA HELUIMPOKNX TPaHLUENn B 3UMHUX
YCNOBUSX NPUMEHSETCA METOL PbIXNEHNS MepP3/10ro rpyHTa W eneBbl-
My 3apsafavmu BB.

Mpu wenesom MeTofe PbIXEHUSA MEP3NbIX TPYHTOB MO CPaBHEHUIO
CO WNYpOBbIM METO40M MPOM3BOAMTENBHOCTb TPyAa Bo3pacTaeT B 4—
5 pas. LLleneBble 3apsigbl NMPUMEHSOTCS NPU PbIXJEHUN TPYHTOB Ha
60MbWKX Naowansx.

OCOBEHHOCTW MNMPON3BOACTBA 3EMNIAHBIX
PABOT B 3UMHNX YCNOBUAX

3HaumMTenbHas YacTb TEPPUTOPUM Poccum pacnosiokeHa B 30HaX ¢
NPOAO/IKUTENbHO 1 CYpOBOIA 3MMOIA. TeM He MeHee CTPOUTENbCTBO
BEAEeTCs KPYrnblii rof, B cBA3M € 4eM npumepHo 20 % obuiero o6be-
Ma 3eM/AHbIX PaboT BbIMOMHSAETCA MPY MeP3/1I0M COCTOAHUMW TPYHTA.
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3ameps3aHue rpyHTa NpoucxoauT BCAeACTBME Mepexofa copep-
Xallelica B ero nopax Bofbl B fief, B pe3ynbTaTe Yero 3aMepLunin rpyHT
M3MeHSeT CBOM MexaHW4ecKue CBOWCTBa. BcneacTBMe LeMeHTUpYOLLe-
ro fieiicTBMA Nbfa yBennynBaeTCca TBepLOCTb rpyHTa. [pn Temneparty-
pe -10 °C npegen NpoYHOCTM MPU CXaTUM Mep3nblX CYrINHKOB paBeH
3,5...5,0 MIMa; cynecn — 5,5...8,0 MIla; necka — 9,0... 12,0 MTITa.
ConpoTuBAEHNE MEP3MbIX TPYHTOB MIHOBEHHbIM BHELHWUM cuiam
[OCTAaTOYHO BE/MKO, B TO XXe BPEMSA OHWM paspyLllalTcsa Mpu 3Ha4u-
Te/IbHO MEHbLIMNX CTaTUYECKMX Harpyskax.

B npakTuke cTpouTenbCTBA BO3HUKAET HEOOXOAMMOCTbL paspaboT-
KW TPYHTa, HaXOoAALLEerocs B Mep3sioM COCTOAHUU (TPYHTbl CE30HHOTO
nNpoMep3aHuns) He TO/IbKO B 3MMHEEe BpeMs, HO U B TeYeHUe BCero roga
(Be4YHOMep3/ible TPYHTHI).

Pa3paboTKa BeUHOMEP3/bIX TPYHTOB NPOU3BOAMUTCA TEMU Xe CMNo-
cobamu, 4TO ¥ MEP3NbIX FTPYHTOB CE30HHOr0 nMpomep3aHusa. OfHako
npu BO3BEAEHUMN 3eM/ISIHbIX COOPYXXEHUI B YCIOBUAX BEYHON Mep3/o-
Tbl YUUTBIBAKOTCA U cneyuduruyeckme 0CO6EHHOCTU Te0TEPMUYECKOTO
pexxmmMa BeYHOMepP3/blX FPYHTOB, Y U3MEHEHWEe CBOWCTB FPYHTOB Mpu
ero HapyLeHuu.

B 3aBMCMMOCTM OT KOHKPETHbIX MECTHbIX YCN0OBuUii pa3paboTka
rPYHTa B 3UMHUX YCNOBUAX OCYLLECTBNAETCA CefyoWwmnmm cnocoba-
MK

B pefoXpaHeHWe FPyHTa OT MPOMepP3aHUs 1 NocneaytoLas
pa3paboTka 06bIYHbIMU METOLAMU;

® paspaboTKa rpyHTa B MEP3/IOM COCTOSIHUW C NpeABapuTeb-
HbIM PbIX/IEHNEM;

B HenocpefCTBeHHas pa3paboTka MepP3Noro rpyHTa;
B OTTaMBaHMWe rPyHTa M ero pa3paboTka B TafioM COCTOSIHUN.

CTpouTenbHble MNAOWAAKNA, HA KOTOPbIX MPEACTOUT 3UMOW PbITh
KOT/I0BaH, NpefoxXpaHaeTcs OT npomep3aHus. YKpbITUe NOBEPXHOCTU
FPYHTa BbIMOHAETCA TEMNI0U30/IALNOHHBIMU MaTepuanam (CONOMEH-
Hble MaTbl, LWaK, CTPYXKa U ONWUAOK U T.4.), YKNaAblBaeMbIMN Hemnoc-
PeLCTBEHHO Ha FPYHT CA0SMMW ToNwWMUHOW no 20...40 cm. MNMoBepxHOCT-
HOe yTenneHne NPUMeHAeTCa B OCHOBHOM A1 He60bWKX NOo naoLa-
OV BblEMOK.

Mpu pa3paboTKe KOT/IOBAHOB HE/Mb3A JONYCTUTb NPOMEP3aHUS UX
OCHOBaHuA. C 3TOli Lenbio Npu pbiTbe KOT/IOBaHa FPYyHT pa3pabatbi-
BaeTcsA Ha 15...20 CM Bbille NMPOEKTHOW OTMeTKU. [py CUNbHbLIX MOPO-
3aX M HEOBXOAMMOCTM YCTPOCTBA MEPEepPbIBOB MEXAY PbiTbeM KOT/O-
BaHa M yCTpPOMNCTBOM (pyHAameHTa (COOPHOrO MU MOHOMUTHOrO) OC-
HOBaHMe KOT/0BaHa BPEMEHHO yTennseTtca. [pyHT 3awuuiaetca He-
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NOCpPeACTBEHHO Mepef yCTPOMNCTBOM (DYHAAMEHTOB. Pa3pbiB No BpemMe-
HU MeXAY 3a4MCTKOW AHA KOTN10BaHA U YKNaAKON 31eMEeHTOB COOPHbIX
(hYHAAMEHTOB He [LO/KEH MpeBbiWaTth 2 4.

OCco06eHHO TLLaTENbHO CnefyeT NPefoXpaHATb 4HO KOT/I0BaHOB B
FMNHUCTBIX TPYHTaX. lNecyaHble TPYHTbl MOTYT He YTennaTbCs, TaK Kak
WX OTTaMBaHWe He Bbi3blBaeT My4YeHUsd 1 gehopmaLuy OCHOBaHUS.
MoBepXHOCTb CHOPHbLIX 6/0KOB Mepef yCTaHOBKOW Ha pacTBOPHYH
MoCTeNb OYMLLAKT OT CHera v Hanefu. Ma3yxm mMexay CTeHamu noj-
Bana M 0TKOCamu KOT/N0BaHa AOMYCKAETCA 3acbinatb TOMbKO Ta/biM
FPYHTOM.

MpefoxpaHeHne rpyHTa OT MPOMep3aHusa OCYLLeCTBAAETCA PbIXie-
HMEM MOBEPXHOCTHbIX C/I0EB, YKPbITUEM MOBEPXHOCTW Pa3NYHbIMU
yTennuTenamMu, NPonuUTKOR rpyHTa COMEBbIMU pacTBOpamu.

PbiXneHne rpyHTa npou3BOANTCA BCNaxusaHvem, 60pOHOBaHUEM C
MCNONb30BaHNEM TPaAKTOPHbIX MAYTrOB WA PbIX/INTENEN.

PbIX/IeHMEe Mep3/10ro FpyHTa ¢ nocnegytowein paspaboTkoin 3emne-
POVHBIMW UAW 3€MNEPOAHO-TPAHCMOPTHLIMU MaLUMHAMMW OCYLLECTBNA-
eTCA MEXaHWYeCKUM UNW B3PbIBHbIM METOAOM.

MexaHunyeckoe pbix/ieHne 6€3 npefBapuTebHON NMOATOTOBKM OC-
HOBbIBaeTCA Ha pe3aHWu, packanbiBaHUW UKW CKOJie CNOA Mep3foro
rpyHTa C MCNOMb30BaHWEM MallWH, 060PYyLOBAHHbIX CreLnanbHbIM
pabounm opraHom (pesa, 3ybba) (puc. 4.20).

PbixneHne B3pbIBOM 3(h(EKTUBHO Mpu raybuHax npomMepsaHuns
0,4...15 m 1 6onee 1 Npu 3Ha4YUTENbHbIX 06beMax pa3paboTkm mMep3-
noro rpyHTa. MNpu pbixneHnm Ha rayo6uHy o 1,5 m npumeHsaTCA
WNYpPOBOWM W WeneBO METOAbl, a NPU 6ONbLWINX FNyOMHAX — CKBa-
XWHHbIN 1 Wwenesoi metodbl. LLlenn HapesatoTcs MawnHamm dhpesep-
HOro Tuna Ha pacctosiHum 0,9... 1,2 m ogHa oT gpyroin. N3 Tpex cocea-
HUX Wenel 3apsXaeTca OA4HA CPefHAA; KpaiHWe U NPOMEeXyTOoUHble
Wenn cnyxar 418 KOMMeHcauuu chBura Mep3noro rpyHTa Bo BpeMSA
B3pbliBa W ANA CHUXEHUA ceiicmnueckoro addekTa. Mpu B3pbiBaHUM
Mep3/blii TPYHT NOMHOCTbIO APOOUTCA, He MOBPeXAas CTEHOK KOT/O-
BaHa UMW TpaHLewn.

HenocpeacteeHHaa paspaboTka Mep3noro rpyHta (6e3 npegsapu-
TeNIbHOTO PbIX/JeHNA) BeAeTCA 6/10UYHBIM UM MEXAHWYECKUM MeTOAOM.

BnoYHbIi MeTO4 OCHOBAH Ha TOM, YTO MOHOJMTHOCTb MEP3/0ro
rPyHTa HapylwaeTcs C NOMOLLbIO pa3pesky ero Ha 610KW, KOTOpble
3aTeM y[analTca 3KCKaBaTopamu.

CyLHOCTb MEXaHNMYECKOTO MeTOAa C NpefBapuTe/ibHbIM PbIX/EHU-
eM 3aK/i4aeTca B CUMI0BOM (MHOrAa B COYETAHUU C YAApHbIM UK
BMOpaLMOHHbIM) BO3J4ENCTBMM HA MAacCMB Mep3n0ro rpyHta ¢ nomo-
Wbt KaK 3eMIepPOHbIX U 3eM1ePOAHO-TPAHCMOPTHbLIX MalunH, TakK U
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Puc. 4.20. TexHunyeckne cpeactBa Ana pa3paboTku Mep3fblX FPyHTOB
6e3 npeaBapuTENbHON MOArOTOBKMU:
a — 3emnepoiiHas MalumHa; 6 — KOBLU 3KcKaBaTopa C aKTUBHbIMU
3ybbAMU; 7 — TpaKTop; £ — cuctema nepefayu u ynpasneHus
pabounm opraHom; 3 — pabounii opraH mawuHa [pesa); 4 —
KOBLW; 5 — 3yb6 KOBWAa; 6 — ygapHuK; 7 — Bmbparop

MallnH, 060pyA0BaHHbIX creynanbHbIMU pabourMu opraHamu (puc.
4.21).

OTTanBaHue Mep3/I0ro rpyHTa NPUMEHSETCS MPU HE3HAUNTENbHbIX
06bemax paboT, B CTECHEHHbIX YC/IOBUSX, B TPYAHOLOCTYMHbIX MeCTax
M B Tex chnyvasx, Korga Apyrue MeToAbl HeonycTUMbl NN HENpPUeEM-
nembl. TennoBble MeTOAbl OYEHb TPYJO0EMKUE U 3HEPTOEMKME.

CyulHOCTb MeToZa OTTavBaHWS 3aK/AK4aeTcs B TOM, UYTO TensoTa,
nepefasaemasi B C/I0/ Mep3noro rpyHTa, pacTanfuBaeT fef B ero no-
pax v NpUBOAUT TPYHT B TaNoe COCTOSIHUE.

Cnoco6bl 0TTaMBaHUA KIacCUPULUPYHOTCS MO BUAY 3Hepruu (Ten-
NoBas, 3NeKTPUYECKas, IHEPTUS XUMUYECKUX peakuuii), Bugy Tenno-
HocuTens (BO3Ayx, nap, BOAA) U HaNpaB/eHWIO pacrnpocTpaHeHus Ten-
NOTHI B TPYHTE.
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Puc. 4.21.

NN\

Puc. 4.22.

6

CxeMbl pa3paboTKn Mep3/iblX TPYHTOB C MpeaBapuTebHbIM
pbIXNeHNeMm:

a — PbIXNeHne KNNH-MO/I0TOM; 6 — PbIXNE€HNE TPAKTOPHbIM
BM6pOKﬂMHOBbIM PbIXNUTENEM; 7 — aBTOcamocBan; 2 —

3KCKaBaTop; 3 — KAWH-MONOT; 4 — BUOPOKIMH (pasmepbl yKasaHbl
B M|

nu

gl Llor Lol

CxeMbl pa3pa60TK|/| C XUMNYECKM OTTanBaHNEM TpyHTa:

| — ¢ UCMONb30BaHMEM XWUAKOTO XMMWUYECKOTO peareHTta; Il — ¢
npeaBapuTeNbHbIM «3aCONEHUEM» TPYHTA; a — yAaNneHne CHeXHoro
nokpoBa; 6 — GypeHue LWMNYpPoOB; B — Pas3fMB pacTBopa XMMUYECKoro
peareHTa; r — paspaboTka rpyHTa; i — CHATWE PacTUTeNbHOro
cNnosi; e — paccbinaHme conu; X — 6opOHOBaHWe TPyHTa; 3 —
paspa6oTka rpyHTa
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OrHeBoli cnocob HauMeHee 3KOHOMUYeH, HO 6narofaps NpocToTe
MCNONb3yeTcA NpW aBapuUiiHO-PEMOHTHbIX paboTax.

XMWMUNYECKOe oTTanBaHWe MEeP3NbIX FPYHTOB MPOU3BOAUTCH MYyTEM
BBELEHWUS B TPYHT XMMMUYECKOr0 pacTBopa, Nofj LeicTBMEM KOTOPOro
pacTBOPAKTCA KpuUCTanbl fib4a B Nopax Mep3fioro rpyHTa ¢ nocnegy-
towet pa3paboTKoM OTTadaBLLIEro FPyHTa OObIYHBIMU 3€MAEPOAHBIMU
mMawnHamu (puc. 4.22).

S PeKTUBHOCTb pa3paboTKM MepP3/bIX FPYHTOB 3aBUCUT OT Bbl6O-
pa cnocoba pa3paboTKu, KOTOPbIA, B CBOKO O4Yepesb, 3aBUCUT OT 06be-
Ma paboT, MapameTpoB 3eM/IAHOI0 COOPY>XKeHUd, TPYMMbl rPyHTa, MecT-
HbIX YC/IOBUIA, HANN4MA MaTepuanbHO-TEXHUYECKUX PECYpPCoB U T.4.

4.13. OXPAHA TPYJOA NPW MPON3BOACTBE
3EMNAHBIX PABOT

Mpu Npon3BoLCTBE 3eM/IAHBIX PaboT HEO6X0AMMO Cob6MAATL TPpe-
60BaHNS TeXHUKM 6e3onacHOCTW, NpefycMoTpeHHble CHulMom n npo-
eKTOM Npon3BofCcTBa paborT.

[lo Hayana Npon3BOACTBA 3eMAHbIX paboT ycTaHaBAMBaeTCA TOY-
HOe pasMelleHMe BCeX AeWCTBYHLWMUX MOA3EMHbIX KOMMYHUKaLUA.
B61m3n HUX paspaboTka rpyHTa MOXeT BECTUCb TONbKO C MUCbMEH-
HOro paspelleHuns opraHn3aLmnm, aKCNayaTupyLLen aTn KOMMYHMUKa-
unn. B HenocpefCTBEHHOW 61M30CTH OT 37eKTpoKabened, HaAMOPHbIX
BOAOBOLOB M ra3onpoBOAOB pa3paboTka rpyHTa BefeTcs 6€3 mpume-
HEHWS yAapHbIX MHCTPYMEHTOB. Mpu 06Hapy>XeHUun NoA3emMHbIX CO-
OPYXXEHWI, He yKa3aHHbIX B MpoeKTe, paboTbl NpMoOCTaHaBAUBAOTCSA
[0 BbISSCHEHUSA UX Ha3HaYeHUs.

Mpn pa3paboTKe KOT/IOBAHOB U TpaHLel yCcTpaMBarTCA OTKOCHI B
cooTBeTcTBUM co CHulom nnu BpemeHHOe KpenneHue cTeHok. Co-
CTOSIHME KpenjeHWsa NPOBepseTCA eXEeCMeHHO.

PaspabaTbiBaemblii B KOT/I0BaHaX M TpaHLWesX FPYHT OTCbiNawT B
Hacbinb He 6amxe 0,5 M OT 6POBKM OTKOCA.

Mpun paboTe 3KCKaBaTOpa 3amnpeLjaeTcs HaXOAUTLCA MO ero KOoB-
LOM UAWN CTPENoin, Mpon3BoaMTb paboThbl CO CTOPOHLI 3a60s. Morpys-
Ka rpyHTa Ha aBTocamoCBasibl 9KCKaBaTOPOM MPOM3BOAMTCA CO CTOPO-
Hbl 3afHero nanM 60KOBOro 60pTa; HaXOXAeHWe NOAEN MEeXAY IKCKa-
BaTOPOM UM aBTOMalUWHOW 3anpelyaeTcs.

Mpn Npon3BOACTBE 3eMAHLIX PaboT B 3UMHUIA Nepuog Heobxoam-
MO co6nt0aTh Tpe60BaHMA, yUnThiBalOWMe CNeLnPurKy SUMHUX YCN0-
BUIA.
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3anpellaeTcs oHOBpeMeHHas pa6oTa Ha O4HOM y4yacTKe B paju-
yce 50 M [IByX 3KCKaBaTOpPOB, OAWH M3 KOTOPbIX paspyluaeT Mep3/blii
FPYHT YAapHbIM Crnoco6om, a Apyroii pa3pa6aTbiBaeT paspblX/E€HHbI

FPYHT.

Mpy pbIXNEHUN Mep3NblX FPYHTOB B3PbIBHbIM CMNOCOGOM HEOGXOAN-
MO cobnofaTtb 6e30nacHble pacCTOSHWUS, NMPefoXpaHsoLw e Naen,
3aHNS, COOPYXXEHUA N MeXaHW3Mbl OT OMacHOro BO3AENCTBMA B3pPbl-
Ba (CeicMUYECKOoro, yaapHOi BOJHbI, MOpPaXeHWs OT pasfieTa KYCKOB

rpyHTA).

abhwN R

o

© ~N

KOHTPO/IbHbIE BOMPOCHI

Kakue cyLLecTBYOT BUfbl 3eMNSIHbIX COOPY>XXEHWIA?

KakoBbl OCHOBHblE CBOICTBA FPYHTOB?

[nsi yero BbINONHAETCA 06HOCKA?

Kakue CcylecTBYHOT KpPenneHnsi CTEHOK BbIEMOK?

Kakue CyLLLecTBYOT CNOCO6bI MCKYCCTBEHHOMO 3aKPENnNeHnst rpyH-
TOB?

Kakue 3emMnepoiiHo-TpaHCMOPTHbIE MallUWHbI UCMONb3YHTCA NPW
YCTPOWCTBE 3€M/ISHbIX COOPYXXEHWNIN?

Uro Takoe LUNypoBbIiA 3apsa?

Kakune cnocobbl NPUMEHSIIOT 418 NpefoXpaHeHns gHa KoTioBaHa
0T NpoMep3aHusi?

Kakumu cnocobamm paspabaTbiBatoT FPYHT B 3UMHUX YCNOBUAX?



Flnasa 5

TPAHCIOPTNPOBAHWE,
CKNAANPOBAHWE, NMPUEMKA
N XPAHEHWE 3/IEMEHTOB

N KOHCTPYKUMI

TeXHUKO-3KOHOMUYECKMe rnokasatennm CTpouTenbcTBa B 3HAUNUTENbHONA
CTENEHU 3aBUCAT OT TPAHCMOPTHbIX MpoLeccoB. OHU CYLLECTBEHHO B/W-
Al0T Ha KayecTBO NPOU3BOACTBEHHO-TEXHONOTMYECKOWK KOoMMNaeKTaLum
06bEKTOB, a CrefoBaTtefbHO, ¥ Ha PAaBHOMEPHOCTb U aPEKTUBHOCTb
MPOM3BO/ACTBA CTPOUTENbHO-MOHTaXHbIX Pa6oT. Kak rnokasbiBatot uccie-
foBaHus, okono 10% pab6oyero BPEMEHU MOHTaKHUKKU MpocTamBatoT U3-
3a HEeCornacoBaHHOCTY MOHTaXHbIX U TPAHCMNOPTHbLIX MPOLLECCOB M 3aT-
patbl HA TPAHCMOPT COCTABNAT NpumMepHo 20% OT ce6ecToumMocTu
MOHTaxa.

OCHOBHBbIE TEPMWHbI 1 ONPEAENEHUNA

ABTOMOGUNb-CAMOCBaN — CNeuunann3npoBaHHas TpaHCcnopTHas
MallvHa Ha 6a3e Wwaccu rpysoBoro aBToMobuna ¢ ONPOKUAbIBAKOLLLUM-
CA Ky30BOM [ MepPeBO3KU CbiNy4umx (Necok, LebeHb, rpaBuil, rnmnHa,
FPYHT), rNbl6006pa3HbIX (6YTOBbLIN KaMeHb, CKaflbHbIA TPYHT) ¥ nony-
Xnakmx (pactBop, TOBapHbI 6eTOH) rpy30B. Bbirpyska MoxeT ocy-
WecTBNATLCA MeXaHUYecKu (3a CYeT UCMOMb30BAHUA MacChl rpysa)
WM NPUHYLUTENbHO (cbpacbiBaHMEM rpy3a) C ONPOKUAbIBAIOLLMMUCSH
Ky30Bamu (C 3afHeli pa3rpy3koil, 60KOBOIW 1 TPEXCTOPOHHEN pa3rpys-
KOIi), ¢ OYHKEPHOI BbIFPY3KOW, C MPUHYAUTENbHLIM YAaNeHNeM rpy-
3a U3 Ky30Ba.

CamocBanbl-gymnepbl UMeOT KOPOTKYyt 6asy, 6narogaps yemy
001agaT XOpoLweid MaHEBPEHHOCTbLIO M MPOXOANUMOCTbI. OAHOR 13
OCHOBHbIX MPUYUH UX OTPAHWYEHHOTO NPUMEHEHUS ABNAETCA HEBbI-
coKas CKOpOCTb ABVKEHUS.

ABTONaHeNeso3 — crneunanm3npoBaHHoe TPAHCMOPTHOE CPefCTBoO,
cocToALee 13 aBTOMOGUILHOTO TAraya v noaynpuiena co cneymanm-
3MPOBAHHOW rpy30BOI NNATHOPMOI 415 NepeBO3KM CTEHOBbIX MaHe-
neli  4OBOPHbIX 3/IEMEHTOB B 6/IM3KOM K MPOEKTHOMY MOJIOXEHUN.
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BHYTpMNOCTpOeYHbIi TpaHCNOPpT — aBTOMOOUbHLIA (pexe —
XENe3HOLOPOXHbIA U TPaKTOPHbI) TPaHCMOPT, C MOMOLLbIO KOTOPOro
OCYLLECTBNAOTCA NePeBO3KN NO TEPPUTOPUMN CTPOUTENBCTBA, a TaKXe
C 3aBOJ0B CTPOUTENbHbIX KOHCTPYKLMIA Ha NPUOObEKTHbIE CKnafbl
WY HEMocpeACcTBEHHO K MeCTY MOHTaXa.

py30060p0T — 06Laf% UHTEHCUBHOCTb NMePEeBO3KN TPy30B, T, CO
CKNafloB Ha 00BEKT UM ¢ 06beKTa Ha 06BEKT 3a ONpefeneHHbld nNpo-
MEXYTOK BPEMEHMU.

py30N0OTOK — WMHTEHCMBHOCTb MEPEBO3KMN rPy3oB, T, N0 onpepe-
NEHHOMY Yy4YaCTKy TPaHCMOPTHOrO NyTW B eAUHWULYY BPEMEHN.

YKenesHogopOo>KHbI TPaHCNoOPT (B CTPOUTENbCTBE) UCMONb3YeTCs
Ha 3aBOJax CTPOUTENbHbIX MaTepuanoB U CTPOMUHAYCTPUK, HA CTPO-
NTEeNbCTBE NPOMbILEHHbIX NPeANPUATUIA. pn HANNYMK YCTONYNBLIX
rpy30n0oTOKOB MeXAY CKfajamun 3aBOA0B CTPOUTENbHbIX MaTepuanos
N CTPONMHAYCTPUM WUAN CTPOUTENbHbIMKU 06bEKTAaMU U CbiPbEBbIMU
6asamu (Kapbepamu necka, rpaBus, necrnpomxosamMmu v gp.) nepesos-
Ka rpy30B MOXeT OblTb OpraHu3oBaHa noesfamuv — «BEPTYLUKaAMU»,
CchOpMUPOBaHHBIMUN W3 apeHAOBaHHbIX UMW COOCTBEHHbIX BaroHOB
CTPOUTENIbHbIX OpraHun3aLuii.

KoHTeliHep — CbeMHOe mpucnocobaeHne B BUAe CTaHLAPTHOM
eMKOCTM, ciyxaliee 418 NepeBO3KU FPy30B pasnMuHbIMW BUAaMU
TpaHcrnopTa 6e3 neperpys3kym HaxoAAWMXCA B HEM Tpy30B O CKnaja
nonyyarens.

KoHTeliHep npucnoco6ieH AN MeXaHU3NPOBAHHON MOTPy3KH,
BbITPY3KM U Meperpysku n3 o4HOro Buaa TpaHcnopTta B Apyroi. Mpu-
MEHeHWe KOHTelNHepoB ycKopseT 060pOT TPAaHCMOPTHbLIX CPEACTB,
ynyudllaeT COXPaHHOCTb FPy30B, YMeHbLUAeT TPAHCMNOPTHbIe U34epX-
Ku. Mo HasHaYeHUO KOHTeHepbl MOApa3fensatoTcs Ha YHUBEpCab-
Hble, CMeunann3npoBaHHble U cnelunanbHble. BbinyckatoTcs KOHTEN-
Hepbl, paccuMmTaHHble Ha nepeBo3ky 1,25; 2,5; 5; 10; 20; 30 T rpysa.

MakeTHO-KOHTeliHepHble NEePeBO3KN — COBPeEMEHHbI Hanbonee
9KOHOMWYHbIV BUA TPAHCMNOPTUPOBAHUS B KOHTeliHepax, chopmupo-
BaHHbIX B rpynnbl (NakeTbl) rpy3oB (B TOM 4YuUC/e TapHO-LITYYHbIX),
6e3 pachopMMpPOBKMN MaKeToOB OT FPy300TNpaBuTeNs LO nony4yarens,
YTO MO3BOJIAET paLMOHaNbHO UCMONb30BaTh MeXaHM3aLmn, COKpaTuThb
3aTpaTtbl py4yHOro Tpyfa, NpocTOM TpaHcnopTa, o6ecrneynBaeT makcu-
ManbHYH COXPaHHOCTb TPy308B.

Cknap — coopyXXeHue unu nnowagka gns nprvema, XpaHeHuUs u
Bblfa4n CTPOUTE/bHbIX U 3KCMyaTaLMOHHbIX MaTepUanos.

CknagupoBaHne — TexHOMOrMyeckas onepayua no npuemke u
pasMelLeHn0 Ha CKnage CTPOUTENbHbIX U IKCNAyaTaLlMOHHbIX MaTe-
pvanos.
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5.2.  BWAbl NMEPEBO30OK, TPAHCTOPTHbIE
CPE/ICTBA

Buabl nepeBO30K 3aBUCAT OT psAfa TEXHUKO-IKOHOMUYECKUX (ak-
TOpOB (paccTosHMA MepeBO3KM, TUMa M xapakTepa rpysos, penbeda
MECTHOCTMW, Haln4yms SOPOr, BOAHbIX NyTel W T.4.) U MOTyr ObITb cne-
LNann3npoBaHHbIMUK (C UCMOMIb30BAHWEM OAHOr0 BUAa TpaHCnopTa)
MW CMEeLWaHHbIMKU (aBTOMOGUIbHO-XENEe3HOLOPOXHbIMU, aBTOMO-
6UNbHO-BO3AYLWHbIMU U T.4.). BbibOp Buaa nepeBO30K CBA3aH C Tex-
HUKO-3KOHOMUYECKUMN 060CHOBaHUAMMN.

VIHTEHCMBHOCTb NepeBO30K CTPOUTENIbHbLIX TPY30B XapakTepusyeT-
CA MOHATUAMU «TPY300060pOT» N «IPY30MNOTOK». [[py30060p0T — 3TO
o6Liaf MHTEHCMBHOCTb MEPEeBO3KMU FPy30B, T, CO CKNafoB Ha 06beKT
UM ¢ 06bekTa Ha 00bEKT 3a ONpPefeNieHHbIi MPOMEXYTOK BPEMEHU.
'py30N0OTOK — 3TO MHTEHCUBHOCTb NEePeBO3KM TPy30B, T, MO Onpege-
NEHHOMY y4YacTKy TPaHCMOPTHOrO NyTW B eAWHULY BpPeMEHMU.

TpaHCnopT Ha CTPOUTENbCTBE B 3aBUCUMOCTU OT PacnosioXeHus
[0pOr N0 OTHOLIEHMIO K CTPOUTE/IbHO-MOHTaXHON Nnowagke nogpas-
LenseTcs Ha BHELWHWI U BHYTPUNOCTPOEYUHbI. BHeWHNA TpaHcnopT
COefMHAET CTPOUTENbHYIO NOWAaAKY C 06LLeil CeTbio Xene3HoL0pPOoX-
HbIX Y aBTOMOGUIbHbBIX JOPOF, C MOPCKAMU U PEYHbIMU Mpuyanamm u
npesnpuATUAMU CTPOUTENbHOW WHAYCTPUU. BHYTPUNOCTPOEUHbI
TpaHcnopT obecneynBaeT NePeBO3KN FPy30B Ha NoLiafKe CTPOUTENb-
cTBa. 'py3bl MO BHELWHUM ¥ BHYTPUMOCTPOEUYHbIM NYTAM MEpPeBO3AT-
cA, KaK npaBuno, cpeacTBaMy Crneumanm3mpoBaHHbIX TPAHCMOPTHbIX
opraHusauunii M co6CTBEHHbIMU TPAHCMOPTHbIMMW CpeacTBaMu. VIH-
TEHCMBHOCTb MEPEBO30K OTPaXKaeT TeMMbl NPOW3BOACTBA CTPOUTENb-
HO-MOHTaXHbIX paboT.

B cTponTenbCcTBe MCMOMb3YOTCA NPakTUYeCKn BCe BUAbl COBpe-
MEHHOr0 TpaHcnopTa: XeNe3HOAOPOXHbIA, aBTOMOOWbHbIWA, BOAHBIN,
BO3AYLIHbIA, KAHATHO-NOABECHON, MHeBMaTuyecknii n ap. Hanbonee
MacCOBbIM BUAOM TPaHCMNOPTa B XUAULWHO-TPaX4aHCKOM CTPOUTENb-
CTBe ABNAETCA aBTOMOOU/bHbIN, B MPOMbILLIIEHHOM CTPOUTENbCTBE —
XEeNne3HOAOPOXHbI. BoAgHbI TpaHCNOPT MCNOb3yeTca npu y400HOM
pacnonoXeHWn 3aBOfa-U3roTOBUTENA W CTPOUTENbHON NaoWagkm no
OTHOLIEHWIO K BOAHbIM MaructpansiM, aBUaLMOHHbIA TpaHCnopT (B
OCHOBHOM BepTONeTbl) — MpPU CTPOUTENbCTBE B TPYAHOAOCTYMHbIX
paioHax.

MepeBo3Ka COOPHbIX KOHCTPYKLUMNIA aBTOMOGUbHbIM TPAHCMOPTOM
9KOHOMMYECKM LienecoobpasHa Npy JOCTaBKE MX Ha PacCTOAHUA [0
200 Kwm.
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Hanb6onee pacnpocTpaHeHHbIM BUAOM TpaHcnopTa AN NePeBO3KM
CTPOWTENbHbIX FPY30B N0 6e3pesbCOBLIM JOPOram fBAsSETCA aBTOMO-
OUNbHBIA N TPAKTOPHbLIA TPaHCMOPT. TPaKTOPHbIA TPaHCMOPT NpuMe-
HAETCHA 3HAUMTENIbHO pexe, YemM aBTOMOGUNbHbIN. OH UCNOMb3yeTCs B
OCHOBHOM B TeX cfiyyasx, Korfja rno sKOHOMUYEeCKUM COOBpaKeHnAM
YCTPOWCTBO aBTOMOOU/IbHbLIX JOPOT He ABMAAETCA LenecoobpasHbim
MM NCMOMb30BaHMe TPaKTOPHOro TpaHcnopTta 6onee appeKTUBHO
(BbIBO3Ka fleca C y4yacTKOB necopa3paboTok, nepeBo3Ka rpysos no
6e340p0OXbI0 U T.4.).

[na TpakTOpOB YCTpPamBarTCA TPAKTOPHbIe NyTW, 3aTpaTbl Ha KO-
TOpPble 3HAYNTENbHO HUXE, YEM Ha CTPOUTENbCTBO aBTOMOOUIbHbIX
fopor.

K aBTOMO6GMIbHOMY TpPaHCNOPTY A/1A NepeBO3KU CTPOUTENbHbIX
rPy30B OTHOCATCH pasfinyHble BUAbI aBTOMO6MIEN 06Lero n cneum-
ann3npoOBaHHOTO Ha3Ha4YeHUs, aBTOMOOWUbHbIE TArayn, nNpuuensl,
nonynpuuensl, KOHTEAHEPOBO3bl U T.A4.

K kaTeropuu aBToMo6Uei 06Wero Ha3Ha4eHUsa OTHOCATCA TPy30-
Bble aBTOMO6GUAN C Ky30BOM B BUAe OTKPbITON nnatopmbl ¢ 6opTa-
MU, aBTOMOGWUAN C NOBbILWEHHOW NPOXOAMMOCTbI M aBTOMOOUIN-TS-
raum, 060pyaoBaHHble Cefe/IbHbIM CLeMHbIM YCTPOWCTBOM Ansi pabo-
Tbl C MpuLenamMu, NoAynpuuenamm n pocnyckamm. ABTOMOOWAN-CaMO-
CBa/lbl UCMOMb3YKTCA AN1A NEPEBO3KN KaMHA, LWebHA, Mecka, rpyHTa u
4pYyrux maTepuanos, He NOBPEXAAKLWNXCAa Npy pasrpyske copacbiBa-
HUEM.

B kayecTBe NMOABMXHOIO COCTaBa A/19 NePEBO3KU FPy30B MO Xefes-
HbIM foporamM HOpMasibHOl KO/len UCMOb3YyTCA NNaThopMbl, camo-
pasrpyxatouimecs nnat@opMbl, NONyBaroHbl, TPelnepbl, KpbiTble Ba-
FOHbl, LUCTEPHbl 415 MEepPeBO3KU XWUAKUX TPY30B U CnelunanbHble
TpaHCNopTHbie cpefcTBa (418 NepeBO3KMU LeMeHTa, buTtyma v ap.).
[na nepeBO3KM rpy30B MO Y3KOKONEWHbIM LOpOram NpPUMEHSTCA
pasnMuyHOro BuAa BaroHeTKW W NAat(opMbl.

Mpn nepeBO3Ke KOHCTPYKLMIA HEOOXOAUMO CO6MOAaTb YCI0BUSA,
o6ecneymBatoLe 6e30MacCHOCTb M COXPAHHOCTb KOHCTPYKLWIA:

* HafeXHO YKPennsTb KOHCTPYKLUMW, MPesoXpaHsas ux oT na-
OEHNs, CMeLLEeHNs, B3aMMHbIX YAapOB C Yy4eTOM BETPOBLIX U
OUHAMUYECKUX HArpy30K;

B npejycMaTprBaTh BO3MOXHOCTb Pa3rpy3ku OTAeNbHbIX 3/1e-
MEHTOB KOHCTPYKLMIA C TPAHCMOPTHbIX CPeACTB 6e3 HapyLle-
HWS YCTONYMBOCTN OCTaNbHbIX;

B pacnonaratb KOHCTPYKUUM Ha TPAHCMOPTHbLIX CPeACTBaXx C
OMMpaHUeM MX Ha [iBe NOMepeYHble NPOKNAAKN;
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YKNafblBaTb XeNe306eTOHHbIe KOHCTPYKL MY CTPOMOBOYHbI-
MU neTnamu BBepx (NpU OTCYTCTBUM APYTUX YKa3aHWin no
norpyske);

yKNafblBaTh CUMMETPUYHbIE 3/IEMEHTbI, HE MEIOLLME CTPO-
MOBOYHbIX METEe/Ib, B COOTBETCTBUM C UMEKWUMUCH HA HUX
3aBOACKMMM 3HAKaMW (Hanpumep, Hagnucbio «BBEPX»).

Mpy nepeBo3Ke KOHCTPYKLUUIA NO BHYTPUMOCTPOEUYHbIM MyTAM ra-
6apuTHbIe pasmepbl FPy30B MOTYT ObITb YBE/NWYEHbI MPU COOTBETCTBY-
folem cornacosaHuu npu paspabotke MIP.

OTBETCTBEHHOCTb 3a NPaBUNbHOCTb YKNaAKW n3fennii, obecrneyeHune
6e3onacHbIX CNOCO60B NOrPy3KN, KaYeCTBO M3AeNINil HeCeT 3aBOA-U3ro-

TOBUTE/b.

Ha OTrpy>XeHHble n3genna 3aBo BblAaeT NacrnopT; Npu 3TOM

B COMPOBOAUTENbHbIX AOKYMEHTax AefaeTcs momeTKa O MpaBUILHOCTU
YKNafKn 1 KpenaeHus geTaneli Ha TPAaHCMOPTHbLIX CPeAcTBax.

C60opHbIe Xene306eTOHHble KOHCTPYKL MW NepeBOo3ATCA Chefyto-
Wwum obpasom:

KOMOHHbI N 6anKyu — Ha aBTOMallMHaxX ¢ Nonynpuuenamu-
pocnyckamu, 060py0BaHHbLIMY ONOpaMu-rpeGeHKaMu, CBO-
60/HO NOBOPAYMBAOLLMMUNCS BOKPYT BEPTUKALHOI OCK; 3a
OAVH pelic TPAHCMOPTUPYTCS OT OHO A0 YEThIPEX KOJIOHH;

thepmbl nponeTom f0 30 M — Ha (hepmMoBO3ax, 060pyA0BaH-
HbIX MHBEHTAPHbLIM KpenneHvem; pepmMoBOo3bl 6bIBAlOT NM60
KOP3MHHOTO Tuna ((hepMbl YCTaHaBNMUBAKOTCA BHYTPK), 16O
ynopHOro tuna (pepmbl NPUXMUMAIOTCA K KOHCTPYKLUAM
(hepmoB03a);

NAUTLI MEPEKPLITUA U MOKPbLITUA — HA 6OPTOBbLIX aBTOMALLU-
Hax, aBTOMallMHax ¢ npuuenamMu v nonynpuuenamu-Taxe-
N0BO3aMW; NANTbI yKIablBalOTCA C NPOKagKamu B iBa n 60-
nee pALOB NO BbICOTE B 3aBUCUMOCTMN OT UX MaccChl U rpy3o-
NMOABEMHOCTU TPAHCMOPTHBIX CPEACTB;

CTEHOBbIE NaHeN — Ha CrneyuanbHbIX Noaynpuuenax-naHe-
NneB03ax B BEPTUKaNbHOM MOJIOXKEeHUN (naHeneso3bl 060py-
Ayl0TCA 3axBaTtaMu, ynopamu, pacTsXKaMmu, ynpyrumMu npo-
KnafKamu, npefoTBpaLlal Ll umMmn paspyLleHne oT4en04Horo
NOKPbITUA);

06bEMHbIE 3/IEMEHTBI — Ha NaaTGopmax u Tpeinepax.

C6OpHble KOHCTPYKLMM JO/MKHbI JOCTABAATHCA B COOTBETCTBUMN C
rpaurkamMy KOMMAeKTaLny MOHTaXHbIX PaboT, KOTOPbIe COCTABMSIOT-
CSl C YUYeTOM MOC/eA0BaTE/IbHOCTY MOHTaXa 3/1EMEHTOB Ha MOHTaX-
HOM yu4acTKe.
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MoTpe6GHOCTb B TPAHCMOPTHBLIX cpeacTBax NTpcp, HEO6X0AUMBIX ANS
MepeBO3KM KOHCTPYKUMIA MOA MOHTaX, onpegensercs no gopmyne

Ntdcd= - e-, (5.1)
pep MAT
raoe NTpop — KO/IMYeCcTBO TPacnoOpTHbIX CPeacTB; PMp — 06beM MOH-
TaXHbIX paboT, T uan wr.; Ma— akcnayatayMoHHas Npon3BOAUTENb-
HOCTb aBTOTPAHCMOPTHON eAUHWLbI B CMEHY, T UAN WT.; A — 4YunCno
CMeH paboTbl TpaHcmopTa B CyTKM; [T — MPOLOMKMTENbHOCTb MOH-
T@XHOro nepuoja Wan 3aBo3a, AHeN.

Mpn MOHTaXe KOHCTPYKLWUIi HEMOCPEeACTBEHHO C TPAHMOPTHLIX
cpefcTB paboTa TpaHCMopTa AO0/MKHA ObITb cOracoBaHa ¢ paboTtamu
No MOHTaXy. B aToM cnyyae nOoTpebHOCTb B TPAHCMOPTHbLIX CPeACTBax
onpegenserca no gopmyne

NTa® =7, 5.2
=0 (5.2)

rae 'y — MpOLO/MKMTENbHOCTH TPAHCMOPTHOTO UMKAa, 4; 'M— npo-
OOMKUTENBHOCTb MOHTAXa 3/IEMEHTOB, [OCTaBNAeMbIX 3a OfUH peiic,
6e3 ogHoro (mocne nogbema MOCAEAHEr0 3/leMeHTa TpaHCNOpTHas
efnHMLa 0CBOOOXJaeTcA), u.

MpofoMKMTENbHOCTb TPAHCNOPTHOrO UMuKkna I onpegensetca no

thopmyne

Th=tn+— +— +(m, (5.3)
Yr Yn
a rMpu YeNHOYHOM crnocobe 3aB03a KOHCTPYKLMUIA NO4 MOHTaX Ha npu-
Lernax — no qopmyne
5 5
Tiy = Ae\emmem e S, (5.4)
vr o vn
rae th— Bpems norpysku, 4; S — fanbHOCTb pelica, kM; vl vin— cKo-
pOCTb ABMXKEHWUA TPAHCMOPTHbIX CPeACTB COOTBETCTBEHHO B rpyXxe-
HOM ¥ nopoxHem coctosiHum (20...25 km/4), Km/u; fM— Bpemsd, He-
06X0AMMOe Ha MOHTaX 371eMeHTOoB (6e3 04HOro), NPUBE3EHHbIX 3a
OfMH peiic, u; tf, tj— NPOAO/MKNTENBHOCTb CMEHbI AN NPULENOB CO-
OTBETCTBEHHO Ha 3aBOJE M MOHTaXHOW nnowaake (npumepHo 0,2 u).
Mpu nepeBo3Ke KOHCTPYKLMIA NOA MOHTaX C TPAHCMOPTHbIX
CpPeAcTB COCTABAAKTCA MOHTAXHO-TPAHCMOPTHbIE TpaduKy.
Mpy NpPOM3BOACTBE MOHTaXHbIX PaboT B O4HY CMeHY 3/1EMeHTbI
KOHCTPYKLUWI/A cnefyeT AOCTaBNATb BO BTOPYK CMeHy, a Npu ABYX-
CMEHHOM MOHTaXe — B TPeTblo.
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5.3.  KOMINEKTALNA, NAKETU3ALUMA
N KOHTENHEPUN3ALUMWA

Komnnekrauusa cTponTeNlbHO-MOHTaXHbIX 06bEKTOB BCEMU BMAAMMU
MaTepuanbHbIX PeCYypcOB — 3TO OpraHu3aunoHHas gopma cHabxe-
HWA, MOAUYUHAKOLW AN CUCTEMY CHaBXEeHUA CTPOroMy TEXHOIOTMYeCKo-
My PUTMY MOTOYHOFO UHAYCTPUANLHOIO CTPOUTENbCTBA.

Co3faHHble B CTPOMTENbHbIX MOAPa3LeNIeHUAX OTAeNbl U yrnpase-
HUS KOMMEeKTaunuy AOMKHbI OCYLLEeCTBNATbL MaTepuanbHO-TeXHuYe-
CKoe obecrneyeHne CTPOUTENbCTBA, MOBbILASA CTeNeHb CTPOUTENbHONA
rOTOBHOCTW MOCTyNatoLieil Ha 06beKT NPOAYKLMUM NYTEM BbIMOTHEHUS
BCEX TEXHUYECKN N IKOHOMMYECKN 060CHOBAHHbLIX MOATOTOBUTESb-
HbIX OMepauuii LeHTPain30BaHHO Ha MPeAnpuATUAX CTPOUTENbHON
WHOYCTPUM WX B CNeLnannu3npoBaHHbIX uexax. OTaensl u ynpasfe-
HUA KOMMAEKTaLWW BbICTyNnatT Kak NoTpebuTenn BblgensieMblX hOH-
[0B M KaK MOCTaBLLMKMN BCEX MaTepunanos v WU3LeNnnii HeMoCPeLCTBEH-
HO Ha CTPOWTENbHYI0 MAOWAaLKY B HYXXHOEe BpeMs, B HE06X04MMOM
KO/IMYecTBe, Ha 3apaHee onpejesieHHbIi 06beM 1M B TOTOBOM NS MPO-
n3BoacTBa paboT BuUAe.

MakeTupoBaHMeM Ha3biBaeTCA 06beAUHEHNE MENKOLITYUYHbIX Fpy-
30B B YKPYMHEHHble NapTuu, OCyLeCcTBASEMOE C MPUMEHEHNEM MOA-
A0HOB. [o4A0H BMeCTe C HaxoAsAlwelica Ha HeEM YKPYMHEHHON napTu-
el MENKOLWTYYHOrO rpy3a Has3blBaeTCa NakeToM.

KomnnekcHoe obecneyeHne o6beKTa MaTepuanbHbIMU pecypcamu
[0/IKHO OCYLLEeCTBNAATLCA B YCNOBUAX COrNacoBaHHOCTH paboThbl CTPO-
NTeNbHbIX OpraHu3auuini u NpeanpuATUIN-NOCTaBWUKOB MO CXEME:
nocTaBLiMK —6a3a KomnaekTayuym —o6bekT. Bpems foCTaBKM KOMM-
NEKTOB MaTepuasoB 1 U3LeNnii Ha CTpoALWecs 3LaHns onpejenseT-
cA MMP. Kak KOHTeMHepPHbI, TaK U NaKeTHbIA cnocobbl MepeBO30K
UMET paj npenmyLllects (Hanpumep, yCKOpPeHMe Morpy3oyHo-pas-
rPy304HbIX OMepauuin) No cpaBHEHUKO C NepPeBO3KOW MeNKOWTYYHbIX
rpy30B 06bIYHbIM CMOCOOOM, T.e. 6€3 yKpynHeHus. MNpu nepeBo3Kax
MeNKux fetaneii HaBasioM TPYAOEMKOCTb MOrPYy304HO-Pa3rpy30UHbIX
pa6oT coctaBndeT 10,8 yen.-y. Ha 17T rpysa, a NpuM NepeBO3Ke 3TOro
e rpy3a B makeTax M KOHTelHepax — 3,4 yen.-u.

MpenmyLLecTBa NaKkeTUPOBaHUA TPY30B MPW NepeBO3Ke N0 CpaBHe-
HUIO C KOHTEeMHEepHbIM CMOCOOOM 3aK/4alTCA MPeXxae BCEro B OT-
HOCWUTENbHO Manoli Macce, MPOCTOTE W HW3KOW CTOMMOCTY MOLJOHOB.
Kpome TOro, Bo3spart MoALOHOB 3HAYUTENbHO MPOLLE, YeM KOHTEWHe-
poOB, TaK KakK Ha niowiagn, KOTOpPYyl 3aHMMaeT nakeT, cpopMuUpoOBaH-
Hblli Ha NOALOHE, MOXHO AO0CTaBWUTb 06PaTHO MATb-LWIECTb NAOCKUX
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NoAfOHOB. MeXxay TeM MOPOXHUI YHUBepPCaNbHbI KOHTERHEP 3aHU-
MaeT CTO/IbKO e MecTa Ha aBTOMalluHe, CKOMbKO U KOHTelHep ¢
rpy3om.

Mpu XpaHeHUW NaKeTUPOBAHHOTO rpy3a BHYTPEHHAA EMKOCTb
CKNaACKNX MOMeLLeHNA ncnonbayeTtcs ahpeKTUBHEE, YeM NPU XpaHe-
HUW Trpy3a HeMakeTUPOBAHHOIO UM B KOHTelHepax. Kpome Toro, na-
KETMPOBaHMeE TPy30B ABNSETCA HEOOXOAMMOI NPeAnOCLINKONA ANns aBTo-
mMaTu3auuMy Norpy3oyHo-pasrpy3oUHbiX paboT npu nepeBO3Ke rpy3oB.

HepoctaTok makeTHOro cnocoba — OTCYTCTBME HALEXHOW 3alm-
Tbl FPy3a NPV ero nepeso3Ke B MNaKeTMPOBAHHOM BWAE Ha OTKPbITOM
NOLBUXHOM COCTaBe.

KoHTellHepOM Ha3biBaeTCs MHBEHTAPHOE MHOF0060pPOTHOE CbEM-
Hoe npucnocobneHne (eMKOCTb) AN 6eCcTapHOl MepeBO3KM rPy30B.
KoHTeliHepbl NoApa3fenstoTcsa Ha 4Ba BUAA: YHMUBepPCaNbHbIE U CMEeLn-
anbHble. YHMUBEPCANbHbIMW Ha3blBAOTCA KOHTEMHEPbI, NpejHa3HauYeH-
Hble AN NepeBO3KM pPasHOOBpPa3HbIX MENKOWTYYHbIX Tpy30B. Cnewu-
anbHbIMU Ha3blBAKOTCSA KOHTEWHepbl, NpefHa3Ha4YeHHble AN NepeBo3-
KN KakKoro-to OonpefefieHHOro BuAa rpy3oB WAM HeOOMbLIOW Tpymnmbl
rpys3oB.

1030

Puc. 5.1.  KoHrteliHep rpy3onogbemHoctbto 1 100 kr ana nogbema 40
PY/0OHOB KPOBE/NbHbLIX MaTtepuanos
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Puc. 5.2.  KoHTelHep rpy30nogbeMHOCTbI0 3 220 Kr 415 NepeBO3KU K
MOHTaXa 4eTblpex 6anKOHHbIX NAUT

Puc. 5.3.  KoHTeliHep Ans CTeHOBbIX NaHenei:

1 —TaBpoBas 6anka; 2 — amopTu3artop; 3 — oTBepcTusi; 4 —
npoknagka; 5 — 60KoBas CTOWKa, 6 — BUHTOBOW 3aXuUM; 7 —
netns; 8 — LWapPHUPHBIA ynop
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Ha puc. 5.1—5.3 npeacTas/ieHbl cneyuan3npoBaHHblie TPynnoBble
KOHTeliHepbl 418 NePeBO3KN KOHCTPYKLUMIA M WTYYHbIX MaTepunanos.

[na nepeBO30K KOHTENHEPOB NPUMeHSAOTCA 60PTOBbIE aBTOMOOY-
NN, MpULensl, NOAyNpuLensl U cneynanmM3vpoBaHHble NOAynpuLLens-
KOHTENHepbI.

Morpyska n pasrpyska KOHTeliHEPOB MOXeT OCYLLecTBAATLCA C
MOMOLLbI0O KPAHOBbIX MeXaHW3MOB, YCTAHOB/IEHHbIX Ha naatdopme
nonynpuvuena, Uan ¢ NMOMOLLbI MHEBMO- UMW TUAPOMNOLBEMHUKA, NOA-
HUMAaLLEro KOHTEeliHep Ha BbICOTY, A0CTATOUYHYIO 415 YCTAHOBKMU €ro
Ha NOACTaBHble OMopbl.

PalLmoHanbHOM (hopmMOi TpaHCNOPTMPOBaHUSA ABNAETCSH NepeBO3Ka
COOPHBIX KOHCTPYKLUIA 1 ApYTUX CTPOUTENbHbLIX MaTepuanos v geta-
Nneil B KOHTeMHepax Ha Cneyuann3npoBaHHbIX Y CAMOPAa3rpy>XarLmnx-
CA TPAHCMOPTHbIX CPeACTBaxX, TakK KakK 3HauYMTEeNbHO CHUXAKTCA
TPAHCMOPTHbIE pacxofbl U ce6ecTOMMOCTb CTPOUTENbCTBA 34aHUN 1
COOpYXeHWi. Mcnonb3oBaHre camopasrpyxarmLuimxca aBTomobunein
MO3BO/IT CHU3UTb MOTPEOGHOCTL B aBTOKpPaHax, a TakXXe COKpaTuTb
YMCNO TaKeNaXXHUKOB U TPY34YNKOB B CBA3N C 060PYAOBAHMEM TaKUX
MalWWH ANCTAHLMOHHbLIM YNpPaBneHneM.

| NIPUEMKA ¥ CKNAANPOBAHVE
KOHCTPYKLI

MpruemkKa maTepuanbHbIX PecypcoB Ha CKnajax — OfHa M3 BaX-
HelWmnX onepauunii B mpouecce CHabXXeHns CTPOUTENbCTBA — MPOU3-
BOAMTCA U O(DOPM/ISETCA B YCTaHOB/IEHHOM MOPAAKe NuLaMu, OTBET-
CTBEHHbIMU 32 MPUEMKY U XpPaHEHUE U3Jennii.

MpueMLWmnK 4O Pa3rpys3Ky N3LeNnin ¢ TPAHCMOPTHBLIX CPeAcTB LON-
XXEeH WX O0CMOTpPeTb, MPOBEPUTb COXPAHHOCTb POPMbI M3AENNIA, BHe-
WHWIA BMA, COOTBETCTBME TUMOB M KOMMAEKTHOCTY U3A4EAUA MOHTaX-
HO-TPAHCMNOPTHOMY rpauKy W NPUHATL 3TU U3LENUA MO NacrnopTy
(cBMAeTenbCTBY TOrO, YTO M3LENNSA U3TOTOBNEHbI B COOTBETCTBUM C
NpoekToM u geiicteyrowmm FOCTamu) OT COMPOBOXAAKLWETO NnLa.

KOHCTPYKLMM Hecyllero Kapkaca OTBETCTBEHHbIX COOPYXEHUN U
(hyHAAMEHTOB Moj TsKenoe 060pyaoBaHue, hepMbl 1 6anku AINHOMN
18 m 1 6onee, a Takxke 06beMHble 6/10KM 3[4aHUIA NPOBEpPAKOTCA MO-
LUTYYHO, BCe OCTa/ibHble KOHCTPYKLMUWU — BbIBOPOYHO, B COOTBETCTBUY
c TpeboBaHMAMM CTaHAapTa UM TEXHUYECKUX YCIOBUINA.

Cknafckoe x034MCTBO LO/MKHO obecneynBaTb becnepeboiHyt0
KOMMNAeKTaLu CTPOUTENbHbIX 00BHEKTOB, KOMYECTBEHHYH M Kaye-
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CTBEHHYIO COXPaHHOCTb MaTepuanoB, KOHCTPYKUWIA, n3genunii n o6o-
pyLOBaHUA.

Cknagbl COOPHbIX KOHCTPYKLMIA B 3aBUCUMOCTY OT NPUHATONM opra-
HU3aLuM MOHTaXa M 06bemMOB paboT MOryT ObiTb LEHTPaNbHbIMU U
MPUOBBLEKTHLIMMU.

LleHTpanbHble Cknafbl yCTpaMBaloT B Clyyae 3HauyuUTeNbHOW yaa-
NEHHOCTM MOCTaBLLMKOB M HEOGXOAMMOCTM CO34aHUS OMpefeneHHbIX
3anacoB KOHCTPYKLMIA B YCNOBMAX 60/bLIOIO KOAMYecTBa 06BEKTOB,
a TaKkXKe Npu Heo6XOANMOCTU YKPYMHEHUS KOHCTPYKLWIA, rabapuTHbIe
pasmepbl KOTOPbIX AOMYCKalOT MOCAeLYHOLLYI0 UX NMEpeBO3KYy TpaHC-
MOPTHLIMU CPefCTBaMM.

Ha LeHTpanbHbIX CKNafax KOHCTPYKLUU pasrpyxakwTcs, COpTUpy-
l0oTCA MO 06beKTaM ¥ MapkKam, a MHOTA4a NOAr0TaBNMBalOTCA K MOHTa-
XY.

Ans mexaHu3aumm paboT Ha LeHTpaibHbIX CKafax Mcnonb3ytTcs
rnaBHbIM 06pa3oM KO3/10Bble, CAMOXO[Hble CTPENOBbIE UMN GalleHHble
KpaHbl.

Mnowafkn CKNagoB AOMKHbI UMeTb [OCTAaTOYHOE KONMWYecTBO [0-
por, MOrpy30YHbIX MOLWAaA0K, CKNAACKOW WHBEHTapb AN YKNagku u
XpaHeHWs LOCTaBASEMbIX Ha CKNaj 3/1eMeHTOB (KacceTbl, rpebeHKM,
MOAKNALKW, MPOKMaAKM) 1 COOTBETCTBYIOLLEE OCBELLEHME.

Mexay WwTabenamy oCTaBAATCA NPOXOAbl LWMPUHOA He MeHee 1M
M Npoe3dbl, WUPNHA KOTOPbIX 3aBUCUT OT rabapuTHbIX pasMeposB
TPAHCMNOPTHBLIX U MOFPY304HbIX CPEACTB.

Mpno6beKTHbIE CKNaabl yCTpanBaT HEMOCPEACTBEHHO Ha CTPOU-
TeNbHO-MOHTaXHOM nnowagke. OHM COCTOAT M3 OTKPbITbIX CKNAACKUX
NAOWaAo0K B 30HE AENCTBMA MOHTAXHbIX MEXaHU3MOB W HE60/bLLNX
KNafoBbIX AN MaTepuanoB 3aKpbITOr0 XpPaHeHus.

B 3aBMCMMOCTN OT KOHCTPYKTUBHbIX peLleHuil, MeToL0B CTPOU-
TeNbCTBa W 3KCNyaTauuy pas3nnyatoT BPEMEHHbIe NHBEHTapHbIe CKna-
Obl, NpefjHa3Ha4YeHHble AN1S OfHOKPATHOrO0 MCMOMb30BaHNSA, U UHBEH-
TapHble CKnagbl, pacCyMTaHHble Ha MHOTOKpPaTHY mnepe6asMpoBKy
AN UCMONb30BAHUA UX Ha PasNMYHbIX 06bekTax. CTPOUTENbCTBO He-
MHBEHTAPHbIX CK/M1aJ0B OCYLLECTBMAAETCA TONbKO B NOPsALKE UCKKOYe-
HWS, TaK KaK OHO 3KOHOMWYECKU HEeBbITOAHO.

BbinonHeHMe OCHOBHbIX CKAaACKMX paboT Mpou3BoauTCs B onpeje-
NEHHOW mocnefoBaTeIbHOCTU: BbIFPY3Ka, MPMEMKA C TPAHCMOPTHbIX
CPefCTB MOCTYNaKLWMX FPy30B, COPTUPOBKA, pa3MelleHne 1 XpaHe-
HWe, OTMYCK MaTepunanoB M U3aennin Ha NPoM3BOACTBO (006beKT). Tex-
HOMorn4yecknii mpouecc paboTbl Ha cknajax AOMKeH MPOBOAUTLCA
yeTko, 6e3 oy6AupyLWmUX onepaymnii, NPy HaMMeHbLMX 3aTpaTax, 6e3
noTepb M MOBPEXAEHWA MaTepuanosB U U3LENNNA.
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Ha npuo6beKkTHbIX CKNafax 371eMeHTbl pa3rpyXatTcs TONbKO Ha
3apaHee MPefyCcMOTPEHHbIE MAOWAAKN WAN B 30HbI CKNAANPOBAHUSA,
onpefeneHHbie NPOEKTOM MPOM3BOACTBA paboT.

MecTa CKNlagMpOBaHUS 3M1eMEHTOB COOPHbIX KOHCTPYKLUUIA He
LOMMKHbl HAX04MTbCA B paboyeil 30He MOHTAXHOr0 KpaHa U He [JOf-
XHbl NpnbanXaTbea K Aopore uaM KpaHy 6auxe yem Ha 1 m. Mpwu
BbI6Ope MecTa CKNafMpOBaHWUA Y4UTbiBaeTCA MOCNELOBATENbHOCTD
MOHTaXa KOHCTPYKLUWMIA. DNeMeHTbl pa3rpyxXarTcs ¢ MOMOLbI0 aB-
TOMOOWABHBLIX WA CAMOXOAHbIX CTPENOBbIX KPaHOB; MPU 3TOM UC-
Monb30BaHWe KPaHOB, YYaCTBYHLLMX B MPOLLECCE MOHTaXa, Hexena-
TeNbHO.

KonnuectBo He06X0AMMbIX AN BbIMOMHEHWUA CKNAaACKUX paboT
KpaHOB yCTaHaB/MBAOT UCXOAA U3 UX CMEHHO MPOU3BOANTENLHOCTH
M MHTEHCUBHOCTU MOFPY304HO-PA3rPy304HbIX ONepaLuii.

OneMeHTbl Ha CKNafax XpaHATCa B NOMIOXEHUN, BAN3KOM K MPOeKT-
HOMY MOJIOXEHUNIO, Hanbosnee TAXKeNble 3N1eMEHTbl — 6/MXKe K NyTAM
KpaHa.

OnTuManbHO opraHu3aLmeil CTPOUTENLCTBA ABNAETCA Takas opra-
HM3auns, NpyY KOTOPO/ 06BbEM XPaHUMbIX MaTepranoB U KOHCTPYKL WA
1 BpeMS UX NpebbiBaHWA Ha NPUOOGBLEKTHbLIX CKNafax CBOAATCSH K MU-
HUMYMY, HEO6X0oAUMOMY Ans 6ecnepeboiHON opraHu3aumMy paboT Ha
CTPOMUTENbHOW naouiagke. B npefenax MOHTaXHON NAOWaaKM TakuM
TpeboBaHMSAM OTBeYaeT OpraHm3auunsa co60pKU 34aHNA U COOPYXKEHUI
C TPaHCMOPTHbLIX CPeACTB, MPU KOTOPO Ha 06beKTe CKnagupytTcs
TONbKO BCMOMOraTesibHble Matepuansi.

55 YKNAAKA KOHCTPYKLMA MPU XPAHEHUM
HA CKNAOAX

C6OopHble KOHCTPYKLMWN XpaHATCA B WTabensx; B npofsietax OAHO-
3TaXHbIX 3aHNIAi 3N1eMeHTbl, KaK NpaBWI0, pacKnajblBarTCcs Hemnoc-
peACTBEHHO Y MecTa MOHTaxka. IMpuUoBGbeKTHbIe CKNafbl B OCHOBHOM
06CNYXMBAOTCA TEMU XK€ KpaHamMu, KOTOPbIMW MOHTUPYHOTCA KOHCT-
PyKUUmn 3gaHnin. 4ns Kaxaoro Buga KOHCTPYKLMIA OTBOAMTCA MECTO,
onpefeneHHoe ¢ TaKMM pacyeToMm, YTo6bl Ha TPaHCMOPTUPOBaHWeE [0
paboynx MecT 3aTpayMBasoCb KaK MOXHO MeHbLUEe TPyAa W BPEMEHU.
TakXe pasMelLaldTcs M MecTa MpuemMa v neperpysky pacteopa wuam
OETOHHOI CMmecH.

30HbI CKNlaAMpPOBaHMa MaTepuanoB (Mo UX BMAAM) OTAENSOT APYr
OT fpyra CKBO3HbIMW MPOX0OAamMmn LIMPUHOI He MeHee 1 M. B Kaxgol
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CknagupoBaHune xene3o0eTOHHbIX KOHCTPYKLW
NPOMbILUNEHHBIX 3[aHWI:

a — KO/NIOHH OAHO3TaXXHbIX 3AaHVII7I; 6 — KONOHH MHOT03TaXHbIX
34aHnil; B — NOAKPAHOBbLIX 6anoK; r — NOACTPOMUAbHbIX 6anok;
CTPpONUNbHbIX (bepM; € — CTPONnUNbHbIX GaI'IOK; X — CTeHOBbIX
naHenew; 3 — purenei



30He MaTepuanbl U U3LeNus yKnaabiBaloT B WTabensa no mMapkam, Ko-
TOpble pasmewarTca ¢ uHTepsasom 0,7 m.

XKene3ob6eToHHble M GETOHHbIE AeTann U GMIOKM pacnonaratTcs
Tak, 4To6bl MX 3aBO/CKas MapKUpoBKa Oblna BUAHA CO CTOPOHbLI Npo-
Xofa UNu npoesga, MOHTaXHble MeTAW U3Aenuii 6binn obpalleHsl
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Puc. 5.5. CknagumpoBaHue cTalbHbIX KOHCTPYKLMIA:

a — 6anoK 1 KOMAOHH nnawms; 6 — OBYXCTEHOYHbIX 3N1€MEHTOB; B —
6anok B BEPTUKA/IbHOM MONOXEHUN; T — (*)eprI B NMNONYHakKNOHHOM
NnonoXeHun; o — cBajibLLlOBaHHbIX INCTOB
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KBEPXY M 4YTO6bI MX YAOO6HO ObII0 CTPOMUTL MPU Morpyske. BoicoTa
wrtabens He JO/MKHA MpeBbIWAaTh 418 CTalbHbIX KOHCTPYKUuin 15 m;
N5 COOPHBbIX Xene3obeToHHbIX — 2,5 M.

XKenesobeToHHble MU3Lenna yKnanblBatoT Clefyrowmum ob6pasom:
(hyHAaMeHTHbIe 6/10KM M G6I0KM CTeH nofjBana — B wWTabens ¢ npo-
KnagkamMmu fo 4YeTblpex pA4oB 00LLeil BbICOTON A0 2,25 M; TAXenble
KOMIOHHbl — B OfWH PAA B rOPU30OHTANbHOM MONoXeHun (puc. 5.4, a);
6onee fierkne — B HECKO/bKO PALOB C NPOKafKaMu B MOMOXEHUN,
yao6HOM Ans nocnegytollero ux nogbema (puc. 5.4, 6)4nogkpaHoBble
6anku (puc. 5.4, B), noacTponunbHble 6anku (puc. 5.4, r), cTponub-
Hble pepMbl — B BEPTUKa/IbHOM WM HAKNOHHOM MOJIOXEHWUW B Kac-
cetbl (puc. 5.4, p); cTponunbHble 6ankn (puc. 5.4, €), CTeHOBbIe U
neperopojoyHble naHenu — B KacceTbl (puc. 5.4, X); NAUTbI Nepekpbl-
TMs — B wWTabens BbicoTOW He 6onee 2,5 m; 6ankum n purenm — B
MONOXEeHNN Ha pebpo uam B wWTabens BbICOTON A0 2 M (puc. 5.4, 3).

CTanbHble KOHCTPYKUMU CKNaAupylOT B WTabens BbICOTON He 60-
nee 15 m. banoyHble KOHCTPYKLMK (MPOKaTHbie U COCTaBHbIE) Npu
rOpU30HTaNbHOM MOMOXEHWUW CTEHOK YCTaHaBAMBAKT HAa MOAKNALK/ U
NPoOKNagKun, pacnonoXxeHHole yepes 3...4 M (puc. 5.5, a). [1ByxXCcTeHOY-
Hble 3/1eMEHTbl U3 NPOKaTHbIX Npodueil pasMeLLaldT FOPU30OHTasb-
HbIMW pAfamu C BEPTUKaNbHbIM Pacnofio)KeHNeM CTEHOK Ha ABYX
nogknagkax (puc. 5.5, 6), 04HOCTEHOUYHbIE 6aN0YHble KOHCTPYKLUMN C
BEPTUKANIbHLIM PACMO/IOXXEeHNEM CTEHOK — MEPEKPECTHbIMU pALamMu
Ha nogknagkax (puc. 5.5, B). ®epmbl 1 6ankn BbicoTol 60nee 0,6 M
CTaBAT BEPTUKANbHO UMW CMerka HakNoHHO K BePTUKa/IbHbIM ynopam
C MpoKfafKaMy Mexay KOHCTpyKuuamu (puc. 5.5, r). CBasibLLOBaHHbIE
NNCTbl OCTaBNAKTCA B 3aBOACKOW ynakOBKe WM pacnonaratT nx B
BEPTUKA/NbHOM MOJIOXEHUW Ha nojknagkax (puc. 5.5, ).

KOHTPOJ/IbHbIE BOMPOCHI

1. Kakvie TpaHCnopTHble cpescTBa NPUMEHSIIOT 4151 LOCTaBKy cH6op-

HbIX KOHCTPYKLWIA?

Kakvmu cnocobamu TpaHCnopTUPYOT COOPHbIE KOHCTPYKLMIN?

UeM Npro6bLEKTHbIE CKNALbl OTANYAKOTCA OT LEeHTPabHbIX?

B yem npeumyLiecTBa KOHTEMHEPHOro crnocoba nepeBo3Ky Mo

CpaBHEHMIO C NepeBO3KOi rpy30B CNOCOOOM NakeTpoBaHus?

Kakum 06pa3om npon3BoaaT NpUeMKy KOHCTPYKLIMIA?

Mouemy HeobxoaMMO cobntofaTh NpaBuna cKnaaupoBaHus?

Kakvie TpeboBaHNa NpebaBastoTCs K CKNaanpoBaHuio CTaNlbHbIX

KOHCTPYKLMUA?

8. B Kakux ciyyasx yKpynHUTenbHy cO0pKy MPOU3BOAAT Ha CTaLMo-
HapHbIX NI0WaAKax, HeNMocpPeACTBEHHO Y MECT MOHTaxa?

Pwbd

Nmo



[[naBa 6

PY30MNOABbEMHbBIE MALLUNHBbI,
TAKE/NNIAXXHOE OBOPYAOBAHWNE
N MPNCMNOCOBJIEHNA,
NCMOJIb3YEMbIE .
MNPV BO3BEAEHWN 30AHN

Bo3BefeHue 34aHUin BbIMONHSAETCA KOMMIEKCHO-MEXaHN3MPOBaHHbIM
Cnoco6oM, B KOTOPOM Fpy30NofbeMHble MallWHbl UCMONb3YKTCS ANA
BbINOAHEHUA NpPaKTUYecKn Bcex paboT u ABNAKOTCHA BeaylwuMun Ans MOH-
TaXa CTPOUTENbHbIX KOHCTPYKLMIA.

K TakenaxHomy 060pyAOBaHUIO OTHOCATCH rpy3o3axBaTHble YCTPOii-
CTBa, MCMNONb3yEMbIe MPU MOHTaXe CTPOUTENbHbIX KOHCTPYKUMIA (CTanb-
Hble U NeHbKOBbIE KaHaTbl, CTPOMbI, TpaBepchbl, 610KN, NoanucnacTsl,
[OMKpaTbl, nebefkn 1 skops).

CpefcTBa 419 BbIBEPKU M BPEMEHHOTO 3aKpenneHns KOHCTPYKLUUi
OTHOCATCA K MOHT@XHbIM Mpucnoco6neHnsam. OHU NPUMEHSATCS AnA
YCTAHOBKMN KOHCTPYKLMI B MPOEKTHOE NONOXEHUEe W B npoLecce yKpyn-
HUTENbHON COOPKU. K HUM OTHOCATCA KAWHOBbIE BKNafblln, KOHAYKTO-
pbl, NOAKOCHI, LWAa6NOHbI, Pacnopku, pacyanku u gp.

6.1. OCHOBHbIE TEPMWHbI N OMNPEAENEHNA

BbiBepka MOHTUPYEMOA KOHCTPYKLMM — 3TO NpoLLecc NpuBeaeHmns
MOHTMPYEMOr0 3/1eMEHTa B NMPOEKTHOE MOMI0OXKEHME HA KOHEYHON CcTa-
OUN NepeMelleHns 3/leMeHTa B MPOCTPAHCTBE OTHOCUTENbHO pa3bu-
BOYHbIX OCEAN N OTMETOK.

BbineT KploKa KpaHa — pacCTOAHME MO FOPU3OHTANN MEeXAy 0CH-
MW BpalLeHVNs NOBOPOTHOW NnaTopMbl KpaHa M BEPTUKaNbHON OCbHO,
npoxoAsllel yepe3 LEHTP KPHOKOBOI 060MMbl FPYy30BOr0 KpOKa.

Mbkue cTpoONbl — CTPOMbl U3 CTaNbHbIX KaHATOB, UCMOb3yeMble
npu NoAbeMe NEerkux KOMOHH, 6anok, MAWT, CTEHOBbIX NaHenei,
KOHTelHepoB 1 Ap. OHW BbINMOAHATCA YHUBEPCAbHLIMU 1 06/1erYeH-
HbIMM, @ 3aBUCMMOCTM OT TEXHO/IOTMYECKOr0 HazHa4yeHWs — OfHO-,
[BYX-, YeTblpex- W LIeCTUBETBEBLIMU.

['py303axBaTHble yCTPONCTBA — MPUCNOCOBIEHNSA B BUAE TMOKNX
CTaNbHbIX KaHaTOB, pPa3/IM4YHbIX CACTEM TpaBepC, MEXaHUYeCKUX u
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BaKYYMHbIX 3aXBaTOB 411 MNOAbeMa CTPOUTE/bHbIX KOHCTPYKLUWIA. OHK
LOMKHBI 06ecneynBaTb NPOCTYHO M YAOOGHYH CTPOMOBKY M paccTpo-
MOBKY 3/1EMEHTOB, HafleXXHOCTb 3aKpenjeHus Uy 3axsaTta, UCKIOYa-
lOLLYI0 BO3MOXHOCTb CBOOOLHOMO OTLENNIEHNA W MajeHns rpysa, Lof-
XXHbl ObITb UCMbITaHbl NPOOHON CTATUYECKOW MAN AMHAMUYECKON Ha-
rpy3Koii, npeBbillaKLL el NacnoOPTHY rPy30MOA4bEMHOCTb.

JlomKpaT — cTauMOHapHbIA, NEPEHOCHbIW UM NEepPeLBMKHON Me-
XaHW3M A4N5 NoAbeMa rpy3oB Ha He6OMbLIYH BbICOTY (0ObIYHO 0 2 M).
[JomkpaTbl 6bIBAlOT peeyHble, BUHTOBbIE, MHEBMATUYECKME, TUAPaBIN-
yeckue. 'py3onofbEMHOCTb JOMKPATOB COCTaBAAeT OT HECKONbKUX
KWNOrpaMMoB [0 COTeH TOHH. OHW NPUMEHAKTCH NPU PEMOHTHO-
CTPOUTENbHbIX Y MOHTaXHbIX paboTax.

3axBaThbl — yCTpoiicTBa AN 6ecneTenbHOro nogbema MOHTUpYye-
MbIX 31eMeHTOB. KOHCTPYKTMBHO 3aXBaTbl BbIMOMHAT MeXaHUYeCKU-
MW, 3MEKTPOMArHUTHLIMU U BaKYYMHbIMU.

KoMnneKkCHO-MexaHU3NpoBaHHbIN MPOLECcC — 3TO CTPOUTE/bHbII
npouecc, BCe OCHOBHble paboTbl KOTOPOro NMPOM3BOAATCA MallMHAMU,
a HEKOTOPble BCMOMOraTe/ibHble OnepaLn MOryT BbINOMAHATLCA C MOMO-
Wbl MEXAHM3NPOBAHHOTO MHCTPYMeHTA. [py 3TOM BCe MallWHbl YBS-
3aHbl MeX/y co60i1 M0 NPOM3BOAUTENLHOCTY U OCHOBHBLIM NapameTpam
C TaKMM pacyeToM, YToGbl 06ecneynBanncb BbiCOKasi NPOU3BOAUTENb-
HOCTb TpyZa, HauMeHbLUas CTOMMOCTb, Nyyllne NoKas3aTennm Ucrnosb3o-
BaHWA OCHOBHbIX MaLUWMH M COKpalleHne CPOKOB NMPOM3BOACTBa paborT.

KpaH — malunHa gna noAbemMa WTYYHbIX TPy30B; MO TUMY XOA0BOIA
4acTU KpaHbl MOAPa3fensaTcs Ha aBTOMOOUIbHbIE, MHEBMOKONECHbIE,
ryCeHWYHble U PenbCoBbIE.

MogMocTU — OfHOSIPYCHas CBOGOAHO cTofLLas KOHCTPYKLUS,
npefHasHayeHHas AN BbINONHEHWUS PaboT; mpeAcTaBnseT cobol ne-
pecTaBHble YCTPOWCTBa, C MOMOLLbI KOTOPbIX MOXHO M3MEHATb ypo-
BEHb paboyero mMecTta nNpy NPOM3BOACTBE KaMEHHbIX W ApYyrux paboT.

PasnnyaloT NMOAMOCT UHBEHTapPHbIe MaHebHO-6/104HbIE, LapHUp-
HO-MaHeNlbHble ¥ CaMOMOAbEMHbIE C MEXAHUYECKUM UKW TUApaBanye-
CKVMM NPUBOAAMM.

MoAbeEMHUK — TPy30M0AbeMHAsA MallnHa A8 BEPTUKANbHOIO UK
HaK/IOHHOrO MepeMelLeHnsa rPy30B UM NOLEA C OJHOr0 YPOBHS Ha
LpYroi B Knetax, kabuHax, KoBWax WanM Ha nnatopmax, NoABeLIEeH-
HbIX K KaHaTam Wau LensmM 1 nepemMeLtarLinxca no Hanpasasowmnm.
PasnnyaroTca LWaxTHble, CTPOUTENbHbIE, CKUMOBLIE MOABLEMHUKU, NU-
Tbl, PYHUKYNEpbl U Ap.

MonucnacT — rpy3onofbeMHOe YCTPOACTBO, COCTOALLEE U3 CUCTe-
Mbl MOABUXHbIX UMW HEMOABUXHbLIX 6/10KOB, OrMbaeMbiX KaHaToOM WK
Llenblo; MO3BOMSAET NOAYYUTb BbIMTPLILW B CUIE.
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CTpon — rpyso3axsaTHOe npucnocobieHne B BUAe KaHata Uau
Lenu ¢ 3axBaTHbIMU KPOKaMuW; MOXeT UMEeTb YCTPOICTBa 419 aBTOMa-
TUYECKON CTPONOBKW M PaccTPOMOBKK Fpy30B.

CTponoBOYHble NPUCNOCOBNEHNA — OTBETCTBEHHbIE 3MIEMEHThI Ta-
KenaxHoro 060pyfoBaHus, NpefHa3HayYeHHble 419 HaBeLIUBaHUA NOA-
HMMaeMOoro 3/IeMeHTa Ha KPHOK MOHTaXHOW MalluHbl B OMpefeseHHOM
MOMOXEeHNN ¥ LONyCKalLW e NPpefyCMOTPEHHbI TexHoNoruen ma-
HeBp 6e3 60/bWNX PU3NUYECKUX YCUNUIA MOHTOKHUKAMU.

Takena>k — TpOCbI, CTPOMbI, Lenn, NpUMeHseMble COBMECTHO C
rpy30noAbeMHbIMU YCTPONCTBAMY AN MOAbEMA TAXENbIX TPY30B.

TpaBepca — ropmusoHTanbHasa 6anka, onuparLliascsd Ha BepTuU-
KanbHble CTOWKMW; NofBeLIMBaeTCA K KaHaTaM rpy3onogbeMHbIX Ma-
LUWH.

dukcalLns 3NeMeHTOB — 3TO COBOKYMHOCTb OMepaLuii No BpeMeH-
HOMY 3aKpenneHuio U BbIBEPKE, MPU KOTOPbLIX BbIBEPAEMYH KOHCT-
PYKLUIO OPUEHTUPYIOT OTHOCUTENBHO pa3brnBOYHbLIX OCeil Mo onpeje-
NeHHOMY, 3apaHee 3afaHHOMY npasuny.

6.2. [PY3O0NOABEMHbBIE MALUWHbI

B 3aBMCMMOCTM OT BMAA BbIMOAHSAEMbIX paboT rpy30nofbeMHble
MallMHbl NOAPa3feNnstoTcsl Ha MOHTAXHbIE MalWHbI, NCMNOMb3YyEMble
AN151 BbINO/IHEHUS! OCHOBHbIX OMepaLuii MOHTaxa, NoAbemMa U yCTaHOB-
KU KOHCTPYKLMU B MPOEKTHOE MONIOXEHWE, U BCMOMOraTe/lbHble Ma-
WUHbI M MEXaHW3Mbl, UCMOMb3yeMble MPU NOATOTOBUTENbHbIX U BCMO-
MoraTeflbHbIX pa6oTax: pasrpyske, YKpynHuUTenbHO c6opKe, 3aaenke
CTbIKOB U T.A.

C TEXHONOIMYeCKOn TOUYKM 3PEHUS TPY30NOAbEMHbIE MallMWHbI
KNaccmuumpyoTcs no MOGUILHOCTU U OCHOBHOMY TEXHO/IOTMYECKO-
My MpPU3HaKy — 30He MOHTa)kxa (30HE, OYEPUEHHOW pagnycoM [eii-
CTBUS KpaHa), KOTOPYK OHW CMOCOBHbI 06CNYXUBATb MPaKTUYECKU
HenpepbiBHO. 10 3TUM Mpu3HaKam rPy30MoAbeMHbIE MallWHbl NOA-
pas3fenstoTcs Ha CTalLMOHApHbLIE U MepeaBUXKHbIE.

CTaunoHapHble MaLWmnHbl (He MOBUIbHBIE) MO 30HE MOHTaXa orpa-
HUYeHbl Paguycom AeicTBUS C OAHON CTOSHKU KpaHa, T.e. MOHTax
BefeTCs B CTPOro 3a()MKCMPOBAHHOM MpocTpaHcTBe. Mpu nepemelye-
HWW CO CTOSIHKM Ha CTOSIHKY KpaH MOMHOCTbK MW YaCTUYHO AEMOH-
TUpYT. K cTayMOoHAapHbIM MallMHAM OTHOCATCS MOHTaXHbIe CTPensbl,
LIeBpbl, MAaYTOBO-CTPE/OBbIE KPaHbl, IEHTOYHbIE U TPOCOBbIE NOLbLEM-
HWKW, NPUCTaBHbIe KpaHbl W ap.
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MepenBY>KHbIe MaLLVHbI MOAPA3AeNATCA HA OrpaHNYeHHO-M0o6Ub-
Hble U MOOUNbHbIE.

OrpaHMYeHHO-MOOGMUNbHbLIE MaWWHbL MO3BOMAKT BECTU
paboTbl B 30He, LWIMPMHA KOTOPOI OnpeAenserca paguycom unx fei-
CTBUSA, a A/IMHA — BEIMYUHOW NYTW ANA UX MepeMelleHuns, T.e. 30Ha
LeliCTBMA MalWHbl OrpaHWYeHa PefibCoOBbIMU MYTAMU WAU APYTUMU
yCnoBuAMK. Takue mMalnHbl CMNOCOOHbLI MepeMelLaTbCsa CO CTOAHKN Ha
CTOAAHKY B Mpejenax 30Hbl MOHTaXa, NpPaKTU4ecky He Bbi3blBasd nepe-
pbiBa B paboTte. o He0O6X0AMMOCTM ANA YBENNYEHUS 30HbI UX AeW-
CTBMUA NMPEPbLIBAOTCA MOHTaXHble paboTbl, JEMOHTUPYETCA MallUHa,
nepeknajbiBaeTCs PesbCOBbIA NyTb, MOHTUPYETCA MallvHa Ha HOBOM
MecTe M TOJIbKO MOC/e 3TOro MPOLO/MKaKTCA MOHTaXHble paboThl.
Mpu nepemeleHny MaWwmnHbl C 06beKTa Ha 06BHEKT MPOBOAATCH aHa-
NOTUYHbIe AEACTBUSA.

K orpaHW4eHHO-MOBGUNbHLIM MallWHAM OTHOCATCA CaMOXOAHble
falleHHble KpaHbl, NOPTa/bHbIE, KO3/0BbIE, XXeNe3HOA0POXHbIE, KPbl-
WeBble U KabefibHble KpaHbl, NepeaBMXHbIE )XeCTKOHOIMe CTPenoBble
KpaHbl 1 ap.

Mob6uNbHble MaWMWHb MNPAKTUYECKMN HE MMEKT OorpaHuye-
HUS 30HblI paboTbl (ecnv HeT Jopor, Tomnb W T.M.). X NpocTo 1 Nerko
nepemeLLaTb C O4HOW CTOAHKM Ha Apyryto, ¢ O4HOr0 06beKTa Ha Apy-
roii. K HUM OTHOCATCH CaMOXO[Hble CTPenoBble KpPaHbl Ha MyCeHUY-
HOM M MHEBMOKONECHOM XOAYy, aBTOMOGW/IbHbIE, TPAKTOPHbIE KpPaHbl,
BEPTO/ETHI.

CneumnanbHble TPy30N04beMHbIE MAllWHbI COCTABAAT cneunpm-
YECKYI0 rpynmny, OCHOBHbIM MPW3HAKOM KOTOPOI ABNAETCS Chewmnanb-
HOe TEXHO/NIOTMYECKOe Ha3HayeHne aTUX MalUWH, T.e. 3TO MalmnHbl 414
BbIMOJIHEHUA y3KOcneunanbHblX pabot. K HUM OTHOCATCA CaMOMOAb-
eMHble, NON3yyne 1 nepecTaBHble KpaHbl (MCNOAb3YIOTCA 415 MOHTa-
)Ka BbICOTHbIX balleH, rpagupeH, Tpyb), TpyboyKnagumku, yknagumkm
6OpAOPHOr0 KaMHA, TMapaBinyveckme nogbeMHUKN.

[na nogbema M yCTaHOBKWM KOHCTPYKLMIA B MPOEKTHOE MOMOXeHUE
NMPUMEHAOTCA KPaHbl, MayThbl, LWEBPbI, NOABEMHUKN, TaKenaxHoe 060-
pyAoBaHue.

MOHTaXXHble KpaHbl KpOMe HEOOXOAUMBIX OCHOBHbIX MapaMeTpoB
(rpy30no4beMHOCTb, AAUHA CTPEbl, BbIIET U BbICOTA NOABEMA KPHOKA)
LOMKHbI 06nafaTh LOCTAaTOYHO Masioil CKOPOCTbIO OMYCKaHWA rpysa
(0,2...3,0 m/MnH), obecneymBaroLLeli N1aBHYH MOCaAKy KOHCTPYKLUI
Ha MecTO M NpefoTBpalLatolLeil NoBpeXxaeHne nx ot ygapa. MameHe-
HUe CKOpPOCTel MOXeT 6blTb CTYNeHYaTbiM WUAW MIaBHbIM.

MOHTaXXHble KpaHbl LOMXKHbI OTINYATLCA MOOUIBHOCTHIO — OTHO-
CUTENIbHOWN NPOCTOTOWN Nepe6as3npoBKU, ObLICTPOTOW NPUBEAEHUS UX B
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pa60qee COCTOAHUE M AeMOHTaXa. K MOHTaXHbIM KpaHaM OTHOCATCH
balleHHble, CaMOXO/Hble CTPeNnoBble, aBTOMOOWNbHbIE, KO3M0BbIE U
cneyvanbHble KpaHbl.

6.2.1. BalweHHble KpaHbl

C nomoublo 6aleHHbIX KpaHOB MOHTaXHbI€ 3/1eMEHTbl NOLHUMA-
0T ¥ MOAAKT K MecTy YCTaHOBKM NyTem NOBOPOTA CTPenbl uan bawl-
HW, U3MEHEeHWA BblNETa KPOKa UM NyTEM MaHeBpa npu nepemetle-
HUKX NO NyTAM. B npouecce MOHTaXHbIX paboT OTAeNbHble onepauuu
MOTyT COBMeELLATbCA.

BalweHHbIA KpaH COCTOUT U3 BEPTMKAIbHO PacnoNoXeHHON ball-
HW, CTpenbl, yCTPOWCTBA AN NOAbEMA rpy3a U M3MEHEHUs BblneTa
CTpenbl, PacnofioXXeHHOro Ha OMOPHO-NOBOPOTHOW NaaTdopme, X0A0-
BOro yCTpOICTBa M NMpoTMBOBeca. MalMHNUCT ynpaBnseT MexaHW3Ma-
MW KpaHa M3 KabuHbl, HaXOAALeACs, KaK NpaBMI0, B BEPXHENR yacTu
bawHu.

Mo KOHCTPYKUMKN BallHW noApasfenistoTCa Ha MOBOPOTHbIE U HEMO-
BOpPOTHble. KpaHbl C NOBOPOTHOW 6allHel MOryT MOHTMPOBATh 34aHuA
pasNMYHON 3TaXXHOCTU MPU Macce 31eMeHTOB OT 4 1o 25 T (Hanpumep,
KpaH Kb-402 — ot 8 go 25 1; Kb-502 — po HOT).

Y KpaHOoB C HEMOBOPOTHOI ballHell NOBOPOT cTpesbl obecneymsa-
eTCA NOBOPOTHbIM YCTPONCTBOM, PacnofiOXXeHHbIM B BEpPXHEl 4acTu
6awHn. JOCTOMHCTBOM TakMX KpPaHOB SBMAETCA BO3MOXHOCTb nepe-
o6opy[L0BaHMA UX B NPUCTaBHble KPaHbI.

Mo BO3MOXHOCTM MepemMelleHns GalleHHble KpaHbl nofpasfens-
I0TCA Ha nepefBuKHble (puc. 6.1, a), npuctasHble (puc. 6.1, 6), cTa-
LnoHapHble (puc. 6.1, B) n camonogbemMHble (puc. 6.1, T).

Mo pacnonoXeHuWto NpoTuBoBeca OalleHHble KpaHbl ObIBAKT C
BEPXHMUM W HVDKHUM NMPOTMBOBECOM. B KpaHax ¢ MOBOPOTHOI GaLluHel
rpy3 HaxoAUTCH BHU3Y, a C HEMOBOPOTHON GallHed U B NPUCTaHHbIX
KpaHax — BBepXxy.

MepeaBUXHbIe GalleHHbIe KpaHbl NepemMelLarTca No crnewunanb-
HbIM PENbCOBbIM MYTAM M MOryT paboTaTbh Kak Ha NPAMOJMHENHbIX,
TaK U Ha KPMBONIMHERHbIX yyacTkax. KpaHbl OCHalWalTCa TakuMu
aBTOMATUYECKUMU YCTPONCTBAMM, KaK OrpaHn4nTeny rpy3onofbem-
HOCTW (aBTOMATUYECKM OTKIOYAeTCA 3/IeKTpPONuUTaHWe KpaHa npu
MpeBbIIEHNN TPY30N0o4beMHOCTU Ha 15%) v nosopoTa (Korga orpa-
HWYMBAETCA pajMyc NOBOPOTA), KOHLEBbIE BbIK/IHOYATENN NepeaBuxKe-
HUSA (KpaH aBTOMaTU4YeCKW OCTaHaB/IMBAETCA MPU LOCTUXKEHUU UM
CKO6G-orpaHuunTenein), MHAMKATOPbl BETPOBOW HArpysku, a Takxe u-
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Puc. 6.1. Bugabl 6alleHHbIX KpaHOB:

a — nepeaBuiKHbIE; 6 — npucTtaBHble; B — CTalMOHapHbIE; T —
caMonogbemMHbIe

CTAHUMOHHBIM ynpaBneHnem (MaWUHUCT-MOHTaXHUK KpaHa Haxo4nT-
C OKOJIO MOHTUPYEMOTO 3/1eMEHTA).

MpucTtaBHble U CTalMOHapPHble GalleHHbIe KpPaHbl MCMO/b3YHTCA
AN1S CTPOUTENbCTBA BbICOTHbIX 34aHWi. OHY BbINMYCKAKTCA FPy30MN04b-
eMHOCTb A0 10 T C BbI/IETOM Kptoka A0 40 M 1 BbICOTON ero nogbe-
mMa o 150 m. KpaH ycTaHaBiMBaeTCcd MOYTU BMIOTHYK K 34aHUI0 U
KPenuTca K 3NeMeHTaM 3[aHus C NOMOLLbK CrelnanbHbiX CBA3ENA,
NPUCOeANHEHHbIX K GaLlHe.

CTaumoHapHble KpaHbl yCTaHaBAMBalOT Ha OeTOHHbIV (yHAAMEHT
M KpenaT K HeMY C NMOMOLL b0 aHKepHbIX 601T0B. CTaunmoHapHble Kpa-
Hbl MMEIT BbI/IET KPHOKa 0K0/I0 50 M 1 rpy30noAbeMHOCTb OT 4 [0
125 7.

Mpy MOHTaXe COOPYXXEeHWUI 1 3[aHNIA OrpaHNYEHHbIX Pa3MepoB B
nnaHe (MHOro3TaXHble 34aHnsA, Tpy6yaTble MauTbl U T.4.) NPUMEHAIOT-
cA npucTaeHble (rpysonofbeMHocTbio 0T 10 go 130 T) n caMOnoAbeM-
Hble GalleHHble KpaHbl (rpysonogbemMHocTbio 3,5... 10,0 T, ¢ AAnHONM
ctpenbl 20...38 M 1 BbICOTON nogbema Kptoka fo 110 m). Mpu aTom
Heo6xoAMMO, 4YTOObl Naowanb MOHTaxXa, NPUXOAALWAACA Ha OfWH
KpaH, Obl/la 4OCTAaTOYHOM AN MOMHON 3arpy3kyM KpaHa 6e3 ero nepe-
melieHns. CamMOnoAbeMHbIe KPaHbl KPEMATCA K BO3BOAMMOMY COOpY-
XXEHWI0, 1 BBEPX KpaH rnepemMeLlaeTcsd rno Mepe BO3BefeHUd 3[4aHnA 3a
cyeT noApaliMBaHns GallHN C NOMOLLbIO COBCTBEHHbIX MEXAHW3MOB.
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6.2.2. CamoxofHble CTpefioBble KpaHbl

CaMoX0fHble CTPenoBble KpaHbl MCMOMb3YTCA 4715 MOHTaXHbIX
paboT Npu CTPOUTENbCTBE NMPAKTUUYECKUN BCEX 3LaHUIA: rpaxaHCKuXx,
MPOMBbILUNEHHbIX, dHEPTreTUYEeCKNX, a TaKXe 415 BbIMONHEHUA MOrpy-
304HO-Pa3rpy304HbIX paboT. BaxHbIMy 3KCMNyaTaLMOHHbIMY Kaue-
CTBaMM CaMOXO[LHbIX CTPENOBbIX KPaHOB ABAAOTCA 60/blIaf MaHeB-
PEHHOCTb M HEe3aBWCUMOCTb MEpPefBUXEeHNA KakK B npefenax cTpou-
TeNbHOW NAoLWagKu, TaK U MeXy 00beKTaMu; BO3MOXHOCTb UCMO/b30-
BaHMA Ha PasNMyHbIX BUAax paboT; MUHMMaANbHble 3aTpaTbl MO MOH-
TaXy W AEMOHTaXy CamMOil MallUHbl U NOATOTOBKE MOWAAKN ANS ee
aKkcnayarauum.

[na yBennyeHus BbineTa v BbICOTbI NOAbEMA CTaHAAPTHbIE CTPEsbI
KpaHOB OCHalalTCA AOMONHUTENIbHBIMW BCTaBKaMun 1 rycbkamu. B 6a-
LLIEHHO-CTPENOBbIX KpaHax OCHOBHYIO CTpesy UCMOo/b3YHT B KayecTBe
6alHy, a KPOK ANUHON 40 40 M — B Ka4yeCTBE FOPU30OHTa/bHbIWA cTpe-
Nbl.

B 3aBMCMMOCTM OT TWMa XOA40BOr0 YyCTPOMCTBA KpaHbl nogpassens-
I0TCA Ha aBTOMOOU/IbHbIE, MHEBMOKOJ/ECHbIE, Ha CreuuaibHbIX Waccu
aBTOMOOGWNBHOIO TWMNA Y KOPOTKO6A30BOM LIACCH C MEXAHUYECKUM,
NEKTPUYECKUM U TULPABINYECKUM MPUBOLAAMMU.

ABTOMOGUNbHbIE KpaHbl Ha 6a3e aBTOMOOUbHbLIX LacCh BblMyCcKa-
IOTCS TPy30N04bEMHOCTbIO OT 4 40 16 T. OHM COCTOAT M3 HUXKHEN
pambl, CMOHTMPOBAHHOW Ha LWaccu aBTOMO6UASA, MOBOPOTHON nnaT-
(hopMbl 1 CTPENOBOro 060pyA0BaHNA U CHAGXEHbI BbIHOCHBIMU OMO-
pamn (aytpurepamu). MNpu paboTe KpaHa C BbIHOCHLIMU OMOpamMu
CHayasa ycTaHaB/IMBAETCA KpaH B MCXOLHOe MOJIOXKeHWe, a 3aTeM ycC-
TaHaBNMBAKTCA BbIHOCHbIE OMOPbLI Ha fepeBAHHble NogKnafku, 3a
CYeT Yero nnowagb onvpaHnUa BbIHOCHBIX OMOP Ha FPYHT CTAHOBUTCA
6onbwe. Mpu paboTe 6€3 oNOp rPy30NOABEMHOCTb aBTOMOOUIbHBIX
KpaHOB yMeHbLuaetcs Ha 60...80%.

MHEeBMOKO/IECHbIE KpaHbl UMEKT X00BOE YCTPOWCTBO B BUAE Cre-
LManbHOro Laccu, WupruHa KoToporo 60nblie, YeM Y aBTOMOOU/IbHbBIX
KpaHOB. 3a CYeT 3TOr0 NMHEBMOKOJIECHbIE KpaHbl 60/ee yCTONYUBbI,
4yeM aBTOMOGU/bHbIE KPaHbl Y NOSBAAETCA BO3MOXHOCTb MOBbILIEHUS
rpy3onogbeMHOCTM Npu paboTe 6€3 BbIHOCHbLIX ONOp.

[MHEBMOKONECHbIE KpaHbl UMEKT rpysonogbeMHocTb o 100 1. Ana
YBE/IMYEHWNSA BblNeTa CTPeSibl OHW MOTYT ObiTb OCHaLLEHbI TYCbKOM (yn-
paBfifseMbIM U HeynpasfisgeMbiM). CKOPOCTb NepesBUXEHNA MHEBMOKO-
NEeCHbIX KpaHoB cocTaBnfeT 8...25 Km/4, mo3aToMy Ha 6onbliune pac-
CTOAHUA UX TPAHCMNOPTUPYIOT TArayamu, Tpaiinepamu, a Takxe Mo
XEenesHol popore.

127



yCeHUYHble KpaHbl BbiNyCKalTCH B 6alleHHO-CTPesoBOM MCMON-
HeHUN. OHW MMEKT BbICOKYI MPOXOAUMOCTb (OTHOCUTENIbHO HEGO/b-
Wwoe faBNeHWe Ha FPYHT) M YCTOMYMBOCTb, YTO MNPU 3HAUYMUTENbHbIX
pasmepax OMOpHOW 6a3bl MO3BONSET ABUraTbCA KpaHy C Fpy3om Ha
Kptoke. B npepenax cTpouTenbHON NnowafKn KpaH nepemeliaeTcs
CBOMM XO[I0OM, a C 06beKTa Ha 06bEKT TPaHCMOPTUPYETCS Ha Tpeife-
pax Wan >XenesHoLOPOXHOM TpaHCMopTe.

[ns yBenmyeHnsa BblaeTa CTPe/ibl TYCEHUYHbIE KpaHbl 060pyayHoT-
€S rycbKamu, UMer WMy cBoi nonmcnacT. 'py3onogbemMHOCTb KpaHa
B 3TOM C/lyyae yMeHblUaeTCA 3a CYET YBE/NWYEHWUA BblfeTa CTPesibl.
Mpn MCNoONb30BAHUUN TYCbKa MOABMASETCA BO3MOXHOCTb, HE M3MEHAS
Bbl/leTa CTpenbl, MOHTUPOBaTb OO/iee TAXKENble 31eMeHTbl (Pepmbl,
6anKun) Ha MeHblUeM BblfieTe (Ha KPHOKe CTPefbl), a Nerkue 31eMeHThl
(nAuTel, (hoHapu) — Ha 60/bLIEM BblleTe (Ha KptOKe rycbka).

6.2.3. CneyynanbHble KpaHbl U MeXaHU3Mbl

Ko03/10Bble KpaHbl MCMOMb3YHOTCA MPU NOrPy304HO-Pa3rpy30UHbIX
paboTax Ha Cknafgax, a Takxke 419 MOHTa)xa 60/blOM MPOTAXEHHOC-
T U NPAMOYTO/IbHbIX B MfaHe 06bEKTOB M BbIMYCKATCA rPy30N0Ab-
emMHoCTblO A0 50 T, nponetoMm 15...45 M n 6onee. OHWM UMEOT MOCTO-
AHHYIO TPY30MOAbEMHOCTb B Mpefenax BCei ANWHbI pUrens.

Ko3noBoli kpaH (puc. 6.2) cocTomMT M3 ABYX onop (HoOr), ofHa 13
KOTOPbIX XXECTKO CoefiHeHa ¢ purenem 4. CBepxy purens ycrtaHaB/iu-
BaeTcsa rpysosad Tenexka 3. Onopbl KpaHa 3aKpenngaTcd Ha X0Ao0-

i/ \732\7\7\7<7\7\7\N \/\714
0 r7 2 - ’)
Isoo V- Y 18,900 49 000 1500

7 — XecTKas oropa (oropHas Hora); S — 1ecTHuua; 3 — rpysosas
Tenexka; 4 — purenb; 5 — LWapHUPHasA onopa; B — X0f0Bble
TENEXKN
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BbIX Tenexkax 6. KabuHa ynpaBneHus 06bIYHO HAXOAMTCS Ha XecT-
KO onope KpaHa.

Y KO3M0BbIX KPaHOB [OCTATOYHO MPOCTO 3a CYET M3MEHEHMA Npo-
neta purens, yAAMHEHUS WX yKOpayuBaHMA ONOp M3MEHSATCH ero
rpy30Bble XapaKTePUCTUKM.

Bo3gylHble KpaHbl B BUAe BEPTO/ETOB 061erYeHHONW KOHCTPYK-
UMM — COBepLUEHHO 060Cc061eHHan rpynna MOHTaXHbIX MalWnH. OHK
MCNONb3YTCA B CMOXHbLIX YCNOBUAX CTPOUTENbHOW Naowagku, B
TPYLHOAOCTYMHbIX paioHax, Npu PeKOHCTPYKL MU COOPYXKEHWI B yC-
NOBMAX AEACTBYIOLLMX NPeAnpUATHNA.

MoHTaXHble BEPTO/IETbl 060PYAYIOTCA BHELIHE NOABECKOW, npes-
cTaBnsoLLeli cCoO60i KaHAaTHYI CUCTEMY CO CTpomamu Aas 3akpense-
HWA rpy3a W creynanbHbIMU NOBUTENAMMU.

MoAbeEMHUKN — Tpy30MN0OAbEMHbIE MallUHbl, NpeAHa3HaYeHHbIe
AN nofbema U cnycka CTPOUTENbHbIX MaTepuanoB v Ngei ¢ NoMo-
Wb TPY30HECYLLMX OPraHoB, MepeMeLLatoLiMXcs N0 BepTUKabHbIM
HanpaBAALLUM.

MoabeMHUKN KnaccuuunpyroTes:

B 0 Ha3HAYeHUI — Ha FPY30BbI€ 1 MACCAXUPCKUE;

B Crnoco6yycTaHOBKM — Ha CBOGO/HO CTOSLE U MPUCTABHbIE;
B KOHCTPYKLMW HanpaBAstoLMX — Ha MAYTOBbIE U LIAXTHbIE;
*  BUAY NPWBOAHOIO OpraHa — Ha KaHaTHble 1 PEEUHbIE;

CTeneHn NOoABMKHOCTU — Ha CTalMOHapHble U MepeaBuX-
Hble.

OCHOBHbIMY NapameTpamy NOAbLEMHUKOB ABAATCA rPy30MN0AbEM-
HOCTb, BblCOTA NOAbEMA, CKOPOCTb MOAbeMa, PacCTOAHWE nepemelle-
HUA rpy3a Nno ropusoHTanu.

Mpn BO3BELEHMN 3[4aHWI AOCTATOYHO LWMPOKO MCMONL3YHTCA May-
TOBble NOAbEMHUKU (puc. 6.3). OHM COCTOAT U3 MayTbl 3, OMOPHON
pambl 2, rpy3oBoii nnatopmbl 5 nebefku € 3NEKTPOABUTATENIEM U
MyCKOBOW annapatypbl. [0 MayTe Ha YeTbipex KaTKax nepemelyaeT-
€S rpy3oBas KapeTka yCTpoWcTBa 419 nojayn rpy3oB B OKOHHble Mpo-
embl. Mpn BbICOTE NogbemMa 40 9 M MCMOb3YHTCA CBOGOAHO CTOALWME
Ma4yTOBble MOAbEMHUKKN, a Npu 6oNblel BbICOTe NMOoAbeMa MayTa
NOAbEMHUKA KPENUTCA K CTEHe 3[4aHug.

Mpy cTpOUTENbCTBE 34aHWI Bbile 14 3TaXel MPUMEHAKTCS MOH-
TaXHbl€ MayTbl, TEJIECKONUYECKNE BbILLKMW, MOABEMHUKN TPY30MN04b-
eMHOCTb0 A0 1200 Kr u T1.4.

MoHTaKHas mMadTa (puc. 6.4) npegctaBnseT co60i TpybUaTyro Uan
pewleTyaTyt CTOIKy (CTBOM) 4, K OF0/I0BKY KOTOPOW KpenuTca noanc-
nacT 7, yCTaHOB/NEHHYIO B BEPTUKA/IbHOM W/ HAKNOHHOM MOOXEHNN,

5 CTPOMTENLCTBO XMU/bIX M 06LLECTBEHHbIX 3AaHNI 1 KP Qr—



a 6

Puc. 6.3. MauToBble NOALEMHUKU:

a — rpysoBoii; 6 — rpysonaccaxupckuii; 7 — Koneco; 2 —onopHast
pama; 3 — mauta; 4 — 610K rpy3oBoro kaHara; 5 — rpysoBsas
nnatpopma; B — nnowanka; 7 — 3gaHue; 8 — KpenneHve madtbl
K 30aHunio; 9 — KabuHa; 70 — orpaxaeHue

yAEpXXUBaeMyt CUCTEMON pacyanok 6. KonnyecTBo pacyanok AOMX-
HO 6bITb HE MeHee Tpex.

MOHTaXHble MayTbl OCHALLLAKTCA OAHUM WIN HECKOIbKUMWU NOMN-
crnactamu 7, NoABelleHHbIMU K Or0/I0BKY 5. BepxXHue n HUXHUe Cek-



Puc. 6.4. MOHTaXHble MauTbl:

a — Tpybuatasn; 6 — pewetyaras; 1 — OMOPHbI CTanbHOW ANUCT; 2 —
KaHaT Ha nebefKy; 3 — OTBOAHOW 6n0K; 4 — cTBON; 5 — OronoBOK;
6 — pacuanka; 7 — noaucnact; 8 — nsta; 9 — rpys; 10 — OTTsHKKA
ana rpysa

LUMU MMET OTBOAHbIE G6/0KW 3 AN HANpPaB/eHUs TATOBOr0 KaHaTa 2.
MOHTaXHble MauyTbl ONMPAOTCA HAa GETOHHbIE (PYHAAMEHTbI UK
cTasbHble OMopbl. MauTbl He6OMbLIOK FPY30MNOABEMHOCTU ONUPADT-
CS Ha TPYHT HEMOCPeACTBEHHO Yepe3 MPUBAPEHHbI K HUDKHEN vac-
T cTanbHOW nncT L MauTbl Ans nofbema TsXKe/blX rpy30B yCTaHaB-
NINBAKOTCA HA OMOPHbIE LWAPHUPLI, YTO MO3BO/AET NPU HEO6XOAUMOC-
T HaK/IOHATbH MauTy. B BepTUKa/bHOE MOMOXEHME MayYTbl YCTAHAB/U-
BalOTCSA C MOMOLLbI TPY30MOAbEMHbIX KPaHOB.
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Puc. 6.5. Lesp:

7 — nonucnacT; 2 — WeBp; 3 — OTBOAHOWN 610K; 4 — cberatowas
HUTb, 5 — KaHar

MOHTaXHble MayTbl UCMONL3YIOT AN NO4bEMA B MPOEKTHOE MOJo-
XeHVe TeXHO/I0rMyeckoro o6opyaoBaHus, 610KOB CTPYKTYPHOrO Mo-
KpbITVA 1 ap.

LLleBp npegcTtaBnsieT coboi cBapeHHyH u3 Tpyb6 A-06pasHyio
pamy, YLEePXMBAEMY B HYXXHOM MONOXEHWUWU OJHON Wan ABYMSA Ka-
HaTHbIMK TAramu unu nonmucnactom (puc. 6.5).

OnopHble YacTy WeBpa KPenaTcs yepes WapHUP K PyHOAMEHTY
NN CMOHTMPOBAHHbLIM KOHCTPYKLMaM. MonucnacT lycTtaHaBnmBaeT-
CA Ha OroJfioBKe LeBpa; cberarowas HUTL 4 nonmucnacTta, Tak Xe Kak
y MauyTbl, 4epe3 OTBOAHON 610K 3 nAeT Ha nebeaky. Ona yaepxaHus
lWeBpa U M3MEHEHNS Yrna Hak/oHa K Or0/IOBKY KpenuTtca KaHaT 5 nam
TATOBbLIA MOAMCNacT; KaHaT TArM unm cberarw,as HUTKa TATOBOTO
nonucnacta uaeT yepes OTBOAHON 610K Ha nebegky.

LLleBpbl ObIBalOT MEpPESBMKHbBIE U CTauMOHapHble. LLleBpom mMOX-
HO MOAHMMaTb rpy3bl Maccoit fo 250 T Ha BbicOoTy A0 35 M. OHM Npu-
MEHAKTCS B TeX MecTaX, rae HeBO3MOXXHO MCNO/b30BaTb MayThl, Tpe-
oyrolme MHOTO MecTa ANns 3akpensieHns 60KOBbIX KaHaTOB (BaHT).

BbIBOP 1 OMNPEAENEHVE TPEBYEMbIX
MAPAMETPOB BALUEHHbBIX KPAHOB

Pabouue napaMmeTpbl OCHOBHbIX MOHTaXHbIX MallWUH AOOJIKHbI
obecneymsatb YCTaHOBKY B MPOEKTHOE MOJIOXKEHNE BCEX 3/IEMEHTOB
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34aHNA NN COOPYXXEHNA. OCHOBHbIMM pa60L||/|M|/| napameTpamMmm MOH-
TaXXHbIX MallWH ABNAKTCA:

®m rpysonogbeMHocTb O — macca HanbonbLIero rpysa, KoTo-
Pbli MOXET 6bITb MOAHAT KPAHOM MPU COXPaHEHUMN HEOOXO-
AMMOTO 3anaca yCTOMYMBOCTU 1 MPOYHOCTU €ro KOHCTPYK-
uunii, T,
BbICOTa NOAbeMa Kptoka HKp— paccTosiHMe OT YPOBHSA CTO-
SHKW KpaHa 4o KptoKa npu CTAHYTOM Fpy30BOM MoamucnacTe
N onpefieNleHHOM BblfleTe KplOKa, M;

BblNeT Kproka ikp— paccTosiHre Mexay BepTUKanbHOM 0Cblo
BpalleHNs NOBOPOTHOM NiaThopMbl ¥ BEPTUKANbHON OCbHO,
npoxogAuei Yyepes LeHT KPHOKOBOR 0601MBbI, M;

B rpy30BOi/ MOMeHT M T— npousBefeHne Macchbl rpysa, T, Ha
BE/IMUYMHY BbleTa KPHOKa, M.

Mpu BbIGOPE MOHTAXHbIX KPaHOB MCXOAAT M3 Tpebyemblx napa-
meTtpos O1p, Wp, 1lp, Mmp.

Mpu BbIbOpe GalleHHbIX KpaHOB Tpebyemasa MOHTaXHas BbicOTa
nogbeMa Kproka kpaHa H f; onpegenserca no gopmyne

HRP - Jo+ I3+ 13+ J1c, 6.1

rae hO— npeBbilWeHe ONopbl MOHTUPYEMOTO 3/1IEMeHTA Haf YPOBHEM
CTOSIHKN KpaHa (419 KpaHoB, YCTAHOB/IEHHbIX Ha 3eM/e) Wau Hapg
YPOBHEM, C KOTOPOro OCYLLeCTB/IAETCA NMOAbLEM 3femMeHTa (414 Kpa-
HOB, YCTAHaB/IMBAEMbIX Ha 3LaHNN UM COOPYXEHUKN), M; JI3 — BbICO-
Ta MOHTMPYEMOrO 3/1eMeHTa B MOHTaXHOM MOA0XeHUn, m; JI3— 3a-
nac no BbiCOTe, TPebyLWMiica N0 YCNOBUAM MOHTaxa 411 A0CTaBKM
KOHCTPYKLMWN K MECTYy YCTAaHOBKW WU MepeHOCa ee 4yepes paHee
CMOHTUPOBaHHbIE KOHCTPYKUUN (He MeHee 0,5 M), M; JlIc — BbICOTa CTPO-
MOBKM B paboyem MOMOXEeHUN OT Bepxa 3/MeMeHTa 40 HM3a KptoKa Kpa-
Ha, M.

Tpebyemas rpy3onogbeMHOCTb KpaHa Ha 3afjaHHOW BbICOTE U Bbl-
NneTe rpy3oBOro KproKa ornpefenserca no gopmysne

OTp= a3+ ACTp, 6.2)

rae 43— macca Hambonee TAXKeNoro afemeHTa, T; ACTP — macca Take-
NaXHbIX YCTPONCTB (CTPOMbI, 3axBaTbl, TPaBepchbl), T.

TpebyeMblil BbiNeT KptoKa KpaHa 14p ¢ HUXKHUM pacnosioXXeHnem
NPOTMBOBECA HAaXO4UTCS M3 BblpaXeHUs

(6.3)
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Puc. B.6. Cxema [Ana onpefeneHust napametpoB GalleHHOro KpaHa

rae a — WUpUHa KPaHOBOro NyTu, M; b— paccTosHue 0T KpaHOBOrO
nyTW 4O MPOeKunyu Hambonee BbICTyNawLeil YacTu CTeHbl, M; C —
paccTosiHWe OT LeHTpa TsAXecTu Hanbosee yaaneHHOro oT KpaHa 3afne-
MeHTa [0 BbICTynakL el 4YacTu CTeHbl CO CTOPOHbI KpaHa, M.

Mpy 3TOM paccTosiHMe OT OCW BpalleHWs KpaHa Ao 6nvkanwel
BbICTYNalLWei yacTn 3faHns AOMXKHO 6bITh Ha 0,7 M 60nblue paguny-
ca rabapuTa HUXHeK YyacTu KpaHa u Ha 0,5 m 6onble paguyca raba-
puTa BepxHei ero yactu (rabaput KOHTPrpysa cTpensbl, rabaput Kabu-
Hbl KpaHa v 1.4.) (puc. 6.6).

[na nonyyeHus Hanbonee payuMoHanbHOro pesynbTata NpouU3BO-
AUTCA pacnpejeneHne MOHTaXHbIX 3/IEMEHTOB B FPynmbl N0 6/AU3KUM
napameTpuMyeckmMm npusHakam (BblcOTa MOAbeMa KPHOKa, BeNnyunHa
TpebyeMoro rpy3oBoro MOMeHTa C Y4eTOM OpraHn3aLMOoHHbIX Mepon-
puUATUIA, NPUHATBLIX NpK Bbi6Ope MeToda MM cnocoba MOHTaxa). 3a-
TeM onpefenalTcA Tpebyemble napamMeTpbl MOHTaXHbIX MallWH AnA
Kaxpgoii rpynnbl. Ana aToro u3 Habopa xapakTepucTUK 3/1eMeHTOB
Bbl6MPalOTCA HaMbObLIME U MO HUM OMPESENATCA BeIMYUHbI FPY30-
BbIX MOMEHTOB N0 (hopmyne

M ?=P Bifp. (6.4)
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YcTaHOBUB TpebyeMble pacuHeTHble nmapaMeTpbl 6alleHHOro KpaHa
Mo TeXHWYEeCKOl XxapaKTepucTuke, NoAbupaeTca KpaH C BEIMYMHONA
rpy30BOro MOMEHTa, PaBHOM UMW HECKONbKO 6GOJblUei, Yem pacyeT-
Hblli. MpoBepATCA, 4OCTATOYHbI M Y 3TOr0 KpaHa BbicOTa NMOAbeMa
KPoKa 1 BbINET cTpenbl. Ecnm BbicOTa NogbeMa KptoKa 1 BblfeT cTpe-
Nbl MEHbLUE PacyeTHOW, TO M3bICKMBAETCS BO3MOXHOCTb M3MEHEHUS
cnocoba CTPOMOBKM (3aMeHWUTb CTPOM TpaBepcoid) uam cnocoba MOH-
TaXka dNeMeHTa.

Mocne onpefeneHns pacyeTHbIX NapamMeTpPOB MOHTaXHbIX KpaHOB
MO UX TEXHWYECKUM XapaKTepUCTMKaMm BblOMpaKOTCSA TakuMe MallUHbI,
paboyve mapameTpbl KOTOPbIX YA0BNETBOPSAIOT pacyeTHbIM (paBHbl UM
WA HEMHOTO UX MPEBbILIAKOT).

Bbi60p KpaHOB 4151 MOHTa)Ka KOHCTPYKL WA peKOMEHYeTCs NPoun3-
BOAWTb, UCNOMb3YS Fpadinky U HOMOTpaMMbl, MOKa3blBaloL e 3aBUCK -
MOCTb FPy30MOABEMHOCTM KPAaHOB M BbICOThI MOAbeEMA KPHOKa OT Bbl-
neTa KpaHa, OPMEHTUPYSCb Ha AaHHble B CMPaBOYHUKAX UMW APYTUX
NoA06GHbIX U3JaHUAX.

(-{Nn TAKENAXHOE OBOPYAOBAHWE

K TakenaxHomy 060pyf0BaHWNIO OTHOCATCA KaHaTbl (CTa/lbHble W
MeHbKOBbIE), Lenu, CTPOMbI, 3axBaTbl, 6/0KM, MOAMCNACTbI, AOMKpaThI,
Tanun, nebefku, AKopa u ap.

TakenaxHble paboTbl ABAAOTCA BCNOMOraTenbHbIMM paboTamMu, HO
OT HUX 3aBUCUT BECb MpoOLiecC BO3BeAeHMA 3haHus. K npoekTupoBsa-
HWUIO 3TUX BCEX YCTPOWCTB M NPUCNOCO6EHUIA OTHOCATCA OYeHb ce-
PbE3HO U YAENAT MHOFO BPEMeEHMU.

CTa/bHble KaHaTbl MPUMEHATCA 418 OCHACTKM MONMCNACTOB rpy-
30M0ABEMHbIX MallWH, N3rOTOBMEHUN BAHT, OTTSHKEK, pacyanok, CTpo-
noB. CTa/bHble KaHaTbl-TPOCbl COCTOAT M3 TOHKMX CTafibHbIX MPOBO-
NOK, CBUTbIX B OTAENbHbIe NPAAM, CBMBKA KOTOPbIX U 06pa3yeT KaHar.
MpoBONOKM B KaHaTe MOryT 6blTb OAUHAKOBbLIX WAN Pa3HbIX AnameT-
pOB — 3TO onpegenseT TN KaHata. CTanbHble KaHaTbl MOTYT MMeETb
O4VH WAN HECKONbKO MeTanMYeCcKnX UM OpraHUYecKUx cepheyvHu-
KOB 4NS NpUAaHWa NpaBuMAbHON POPMbl KaHaTy M COXpaHeHUsa cMas-
K. OpraHuyeckuin cepieyHuK fenaeTcsd M3 MeHbKWU, MPONUTAHHON
Mac/ioM.

Tpocbl cHabxalTcq NacnopToM, B KOTOPOM YKa3blBaeTCs paspblB-
HOoe ycunue, guaMeTp, TUM, BAS NOKPbITUS NMPOBONOKU, BUA CBUBKW, ee
HampaBneHue, ANMHa KaHaTa, HOMep CTaHgapTa.
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Pa3pbiBHOE yCuU/IMe KaHaTa pacCyuTbiBaeTCd U MPUHUMAeTCa C
KoapuumeHTOM 3anaca gna saHT — 3...5; gna cTponos — 6...8; ana
rpysonaccaXunpcknx nofgbeMHUKoOB — fo 12

CTponoBOYHbIE MPUCNOCO6GNEHNA — OTBETCTBEHHbIE 3/IEMEHTHI
TakenaxHoro obopyaosaHus, npefHasHayeHHble 419 HaBeLl MBAHUSA
NOAHUMAEMOr0 3/1eMeHTa Ha KPIOK rpy30n04beMHON MallVHbl B OMnpe-
[eNeHHOM MOMIOXKEHUN 1 AonycKak e npefyCMOTPEHHbIN TEXHOMO0-
rneii maHeBp 6e3 NpUNOXKeHUA 60MbWINX HUBNYECKUX YCUNUA MOH-
TaXXHUKamu. MpucnocobneHns JoMKHbI 06ecneynBaTb HaLeXXHOCTb U
6e30MacHOCTb KPenaeHns NogHNMaeMOn KOHCTPYKLUN K KPHOKY KpaHa.

CTponoBOYHbIE NpucnocobneHna nogpasfenaoTca Ha ABa Bupa:

B CcTponbl — rnokune yCTDOI\/’ICTBa, OCHOBHbIE AeTalN KOTOPbIX
BbIMOJ/IHEHBbI U3 TPOCOB;

B TpaBepCbl — MeTaN/IMyecKne yCTPOMNCTBa CXKECTKUMMU 3ne-
MeHTamun (06blYHO GanoyHOro Tuna). B oTnnume ot cTpona
TpaBepca No3BOJIET YMEHbLUTb BbICOTY CTPOMOBKK, U3Me-
HUTb HanpaBieHWe YCUINIA, BOSHUKAKO WX B MOAHMMAEMOM
anemeHTe. CneynanbHblie 1 6anaHCUPHbIE TpaBepChl obecne-
YymBakT 60/1ee CN0XHOE MaHeBPMUPOBaHME MOHTUPYEMbIX
3/1IEMEHTOB B MPOLLECCE MOHTaXa.

Mpn MOHTaXe KOHCTPYKLMIA NPUMEHAOTCA CTPOMbl MPOCTble, MHO-
roBeTBEBbIE U MOMyaBTOMATUYECKME.

MpocTble CTPOMbI COCTOSAT U3 OLHOI BETBW KaHaTa W OblBalOT YHU-
BepCanbHbIMWN U 06MErYeHHbIMU. YHUBepPCanbHbIli cTpon (puc. 6.7)
npeAcTaBnseT co60i 3aMKHYTO-KaHATHYK MEeTH AAWHONK 8... 15 M 1

A

Puc. 6.7. Ctponbl yHMBepCasbHbIE:

a — Ha crneTtke; 6 — Ha CKUMax; H — OB/NerYeHHble; 1 — C nete;
[ — C NeTnein 1 KPoKom; 1 — cnieTka; 2 — CkuM; 3 — nems; 4 —
KONbLO; 5 — KPHOK
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a 6 B

Puc. 6.8. MHorosetBeBble CTPOMbI:

a — [BYXBETBEBOI, 6 — YeTbIPEXBETBEBOI HA OfHOW cepbre; B —
LecTnBeTBEBON C Gnokamu; 1 — cTpon; 2 — cepbrn; 3 — 6/10K;
4 — KpIOK

npefHasHayeH An8 CTPOMNOBKM MOHTaXXHbIX 3/1EMeHTOB 006BA3KON
(neTnein nnn ysnom). KoHUbl TaKOro CTpoMna COEAUHAKTCA CXXUMaMU
2 wan cnnetkoin 1

ObneryeHHble cTponbl (CM. puc. 6.7) MMET Ha 060MX KOHLax
KproK/ 5 1 netnn 3 unm T1onb6Ko netnn. OHWM NO3BOMIAKOT KOHCTPYKLUMIO
3axBaTbiBaTb B 00XBaT WM 3a MOHTaXHble MET/N.

Puc. 6.9. OpgHoBeTBEBOW CTPOM CO
LUTbIPEBbLIM 3aMKOM:
1 —oTTsXKa; 2 —oboiima ¢
NpyXuHoii; 3 —cTpon; 4 —
3anopHbIli WTbIpb, 5 —
LieKa
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MHoroseTBeBble cTponbl (puc. 6.8) npegHasHayeHbl 414 nogbema
KpynHorabapuTHbIX B NnaHe KOHCTPYKLWIA; OHWU COCTOAT U3 ABYX,
Tpex, YeTblpex u 6onee 06NErYeHHbIX CTPOMOB.

Ctponbl 6bIBalOT yrpasnsemble (NonyaBTOMaTUYeCKUe) U Heynpas-
nsemble. K monyaBTOMaTM4YeCKUM CTponam OTHOCUTCS O4HOBETBEBOWA
CTPOM CO WThIPEBLIM 3aMKOM (puc. 6.9). 3aMOK COCTOUT U3 3aMOpHO-
ro Wtbips 4, ABYX WeK 5, OTTSHKKM 11 060AMbI C NPY>XXUHOW 2. Mpn-
MEHAKTCA Takme CTPONbl ANA nogbeMa 6anok, ghepm v 4pyrux AnvH-
HOMEPHbIX KOHCTPYKLMIA (8o 12 m).

BanaHcupHblie TpaBepchl (puc. 6.10) npeacTaBnsaT coboil coveTa-
HUe XXECTKOW MeTanNoKOHCTPYKUUM B BUAe 6anku 2 unu gepmbl 6 v

Puc. 6.10. Tpasepchl:

a — GanoyHaa ¢ ABYXBETBEBbIMMW CTponamu; 6 — 6anaHcupHasa ¢
KOpoMbIcnamu Ans nofbema nauT; B — GanaHcupHasa peluetyarast
ONs MOHTaxka (hepM; 7 — KaHaTHbliA cTpon; 2 — 6anku; 3 —
pa3beMHble MOABECKU; 4 — KPIOK; 5 — KOpPOMbICNO; 6 —
TpeyronbHas epma; 7 — XecTkue CTponbl
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Puc. 6.11. TpaBepca C nojBeckamu:
1— TtpaBepca; 2 —
OCHOBHasa noasecka; 3 —
3aMoK; 4 — kaHart; 5 —
BCnomMorarte/bHble
nofBeckun; 6 — nofknagka

cTponoB 1 fns nofbema 60/bLIENPOSIETHLIX 3EMEHTOB (MNAUT NOKPbI-
TMA pa3mepom 3x 12 M) MPUMEHSAKTCA NPOCTPAHCTBEHHbIE TPaBepChl;
TSXKENbIX 3/1EMEHTOB CO CMeLLeHHbIM LLeHTPOM TsKecTu (Hampumep,
00bEMHbIX 3N1EMEHTOB pa3MepoM Ha KOMHaTy) — 6anaHCUMpHble Tpa-
Bepcbl. C NMOMOLLbIO TaKOW TpaBepChbl MOXHO B Mpouecce nogbema
KOJIOHHbI, CTEHOBOW MaHenu u APYroin KOHCTPYKLMUW NEPEBOAUTH ee
13 TOPU3OHTANIbHOIO MONOXEHUSA B HAKNOHHOE M BEPTUKANbHOE MONOo-
XeHua. TpaBepca OCHaLLaeTCAa KpPHOKaMu, MOABELUEHHbIMW Ha POSuv-
Kax, U LenHbIMW CTponamu € NeTnamMm Ha KoHuax. TpaBepcamu C KO-
pOMbICNIaMW, Ha KOHLLAX KOTOPbIX 3aKPEennfatTCcsa LenHble CTPOMbl C
KpPHOKamu, MOXHO MOLHMMaTb HECKO/bKO MNT.

[na nogbema KOJMIOHH MCNOMb3yeTcs TpaBepca ¢ noABeckamu (puc.
6.11).

Tpasepchl, paboTatlowme Ha M3rnb, 6onee TAXeNbIe, HO TPeOYyOT
MEHbLUER BbICOTbl MOAbEMA KptoKa. TpaBepchl, paboTarllime Ha CxKa-
Tne (pacrnopHble), UMEKT MeHbLUYK Maccy, HO TPebyT yBeNNYeHHOM
BbICOTbl NOAbEMA KPHOKa.

3axBaTbl — YCTpPONCTBa, C NOMOLLbIO KOTOPbIX KOHLbI CTpOna
NPUKPENAAT K MOHTUPYEMOI KOHCTPYKLUN.

3axBaTbl NoApasfensTcs Ha neTneBble 1 GecneTnesble.

MeTneBble 3axBaTbl NPUCOEANHAT K KOHCTPYKLMUAM C MOMOLLbHO
CTanbHOM MOHTaXHOW METAN, MPOYHO MPUKPENIEHHON C MOMOLLbIO
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CBapKW WM aHKEePOBKU K KOHCTPYKLUMU. K HUM OTHOCATCH KPHOKMK U
KapabuHbl, CHabXeHHble 3aMKaMu, NpejoTBpaLlaroLLMMy caMomnpouns-
BO/IbHOE oTuenneHune (puc. 6.12).

BecneTneBble 3axBaTbl MPUKPENNAOTCA K KOHCTPYKLMM 6e3 no-
CpeAcTBa MOHTaXHbIX NeTeflb U NOAPa3fensaoTCs:

Ha OMOPHbIe, MPUCOELNHEHNE KOTOPbIX OCYLLECTBMAETCS C
MOMOLLbI0 OMOPHbLIX AeTanein (WTbipeld, nanbues, Kneuen,
MNaHoK), BCTaB/SEMbIX B OTBEPCTUSA, MPeAYCMOTPEHHbIE B
MOHTUPYEMbIX KOHCTPYKLMUAX:

(hPUKLMOHHbIE (CXXUMaloLWMe N pacrnopHble), YAepXKUBak-
L Me KOHCTPYKLMIO 3a CYeT CUM TPeHus;

BaKyyMHble, YAEepXXUBAOLLME 3NEMEHT C MOMOLLbIO BaKyyM-
HbIX MPUCOCOK. BaKyyMHble 3aXBaTbl UMEIOT HEGOMbLUYIO FPpYy-
30M04bEMHOCTb U MPUMEHSIOTCS /15 3aXBaTa NJOCKUX 3fe-
MEHTOB C FN1aflkoii MOBEPXHOCTbIO, CAENAaHHbIX U3 MAOTHbIX
MaTepnanos.

KneuwieBble 3axBatbl (puc. 6.13) npeacTaBastOT cO60M pblyaXHbIe
CUCTEMbIl B BUAE HOXHUL, pblyarn KOTOPbIX UMEKT CBOGOAHbIE 3arHy-
Tble KOHLbI, OXBaTblBalOLiMe NOAHUMAEMbI/A 31eMeHT. C MOMOLbIO

Puc. 6.12.
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Fpy303axBaTHble YCTPOCTBA C AUCTAHLMOHHOM OTLEMKOM
KpIOKa, MO/I0XEHMEe KproKa:

a — rnocne CTPONOBKMW; 6 — Mocne paccTporoBKW, B — KPHOK C
npeaoxpaHnTeNbHbIM YCTPONCTBOM; 1 — MOHTaXHas nemns; 2 —
KPHOK; 3 — KapabuH; 4 — ctpon; 5 — 1dra; 6 — ODKMMHas NPYyXWHa;
7 — ckoba ¢ 6ontom



Puc. 6.13. KneweBble 3axsBatbl And nogbema:

a — 6anok; 6 — penbLCcoB; B — rPy30B CO CBOGOAHLIM OMMpaHMem Ha
nanbl; T — rpy3oB C OTBEPCTUSIMU

TakuX 3axBaToOB MOAHMMAKT Oanku, penbCbl, MNAUTbI, KOHCTPYKLUN C
OTBEPCTUAMMU.

Mo cnocoby ynpasneHns 3axsaTbl MOTYT 6biTb C MECTHbIM, 06bIY-
HO PYYHbIM, W AUCTAHUWOHHBLIM YMNpaB/ieHNeM, BKIOYasd pagmoynpas-
nexmne. MpunBog MOXKeT BbITb 3N1EKTPUYECKNIA, MEXaHUYECKUIA, MHEBMa-
TUYECKWIA, TULPABANYECKUI U PYYHOIA.

KnuHoBoii 3axBaT (puc. 6.14) npepctaBnseT coboli TAry ¢ KAMHO-
BUAHbIM HAKOHEYHWKOM 2 U KNVHOBUAHBIMU Kynaykamu 3, KOTOpble
BBOJAT B MOHTaXHoe oTBepcTue 1anemeHTta. MNpu nogbeme Kynauku
pa3fBuUratTCca U CBOMMMW BbICTyNnaMu Bpe3atlTcsd B 6ETOH 31EMEHT],
yhep>xxusas ero. Anametp v rnybuHa oTBepcTusa B MOLHUMAEMOM 3fie-
MEHTE [O0/KHbl COOTBETCTBOBATbL IPYy30MOABLEMHOCTM U APYyrUm napa-
MeTpam 3axsara.

KAnHoBble 3axBaTbl MPUMEHAOTCA NpU NoAgbeme 6anok, purene,
KOMOHH, (hyHAAMEHTHbIX NAuT, 6/I0KOB ANA CTeH nogsana, NAWT LO-
POXXHOTO MOKPbLITUA.

BNokM Mcnonb3yrTCa Kak camoCTOATe/IbHOe TPpy30noLbeMHOe yC-
TPOWCTBO M Kak AeTanb 60/bLWIMHCTBA FPY30N04bEMHbIX MalWH. bno-
KW CNyXaTt A/ U3MEHEHUS HanpaBleHUsd yCUnug, Hanpumep npu pa-
60Te nebenok.

B 3aBMCMMOCTM OT Ha3zHayeHUs 610KM 6bIBAOT rpy3oBble (414
nofbemMa W fMepeMeLLeHna rpysoB) U OTBOAHble (419 U3MEHEHUA Ha-
npaBfieHNa ABUXEHUA KaHaToB). Ha MOHTaXHbIX paboTax B 3aBuUCWU-
MOCTU OT TpebyeMoli rpy30n04beMHOCTU NPUMEHAKTCS OAHOPO/bHbIE
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Puc. 6.14. KnuHoBOI 3axBart C
ANCTaHLMOHHBIM yNpaBeHNeM:

7 — oTBepcTMe; 2 — KNMHOBUAHbINA
HaKOHeYHUK; 3 — Kynauku; 4 —
KaHat [nsi paccTponoBKu; 5 —
ckoba; 6 — oronoBokK; 7 —
npyXuHa; B — 610k

(ann NOAbeMa rpy3oB Maccoi go KO T) mam MHOroponbHble (4ns
nogbeMa TSHXKenblX rpy3oB) 6noku. Hanpumep, rpyssl maccoii 160 T
MOAHMMAIOTCA CEMUPONbHBIMU B10KaMU.

MonucnacTbl ABAAKOTCA COCTABHON YacTbl FPy30NOABEMHbLIX Ma-
WWH, MeXaHW3MOB W YCTPOWCTB, MPUMEHAEMbIX LN NepeMeLLeHuns
rpy30B Kak No BepTuUKanu, Tak v No ropu3oHTann. OHU CNoco6HbI
YBENUYNTb FPy30MN0oAbeMHOCTb MalnH (puc. 6.15). MonucnacTbl 6biBa-
IOT CUMOBbIE W CKOPOCTHbIE. BbINTPbIW B CMAE AOCTUTAeTCa 3a cyeT
NMpourpblilla B CKOPOCTU: CKOPOCTb NepeMeLLeHns rpysa yMmeHbLlaeT-
CA BO CTO/IbKO pa3, BO CKOJIbKO MOJIYYEH BbIUTPbLILL B CUeE.

MonucnacT COCTOMT M3 HEMOABUXHOTO 6/10Ka 3, 3aKPEMIEHHOTO Ha
onope (mMauTe, SIKOpe, Or0/0BKe KpaH), MOABUXHOIO 6/10Ka 2, K KOTO-
poMy nojaBellMBaeTCs NOAHMMaeMblil rpy3 1, 1 KaHaTa, coefguHALLLe-
ro o6a 6noka. Ornbas BCe POAMKM GNO0KOB, KaHAT KPenuTCAa O4HUM
KOHLOM (rnyxum) 4 K BEpXHEMY W HUXKHEMY HemnoABUXHOMY 6/10-
Ky, a ApyruMm KoHuom (c6erarwowum) 6 — Kk 6apabaHy nebeaku. Bce
BETBM (HWUTKM) KaHaTa, YAep>XuBawLline HWKHUA 6N0K C rpy30M, Ha-
3blBalOTCA pabounmu.
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OCHOBHOIN XapakTepncTUKOI nonucnacta ABASETCA ero KpaTHOCTb,
T.. OTHOLWUEHMEe YMCna HUTeN KaHaTa, Ha KOTOPbIX MOABeLIeH rpys, K
yncny HUTel KaHaTa, HamaTbiBaeMbiX Ha 6GapabaH. Ha cxeme | (cm.
puc. 6.15) yncno paboymx HUTOK MoamcnacTa paBHO YMCNY POSINKOB B
OBYX 6nokax; Ha cxeme Il yncno paboymx HUTOK — Ha OAHY 6GosbLle.

Tanum NpuMeHATCA Kak BCNOMOraTe/bHble YCTPONCTBa 418 nogbe-
Ma U MOHTaXa CPaBHUTENbHO JIerKMX 3/IEMEHTOB, Yalle — Mpu MOH-
TaXe MeTal/IMYeCKUX KOHCTPYKLUIA (py4Hble), B TPYAHOAOCTYMHbIX
MecTax, a TakKXe Ha niowafkax YKpYynHUTeNbHOl COOpKu (3neKkTpo-
MexaHuyeckue) .

JloMKpaTbl — NEPEHOCHbIe TPY30M04beMHbIE MEXaHU3MbI, UCMOJIb-
3yemble Npu NogbeMe KOHCTPYKLWUIA 1M 060pyAoBaHUsA Ha BbICOTY [0
500 MM, nepemeLLeHUN MOHTUPYEMbIX 3/IEMEHTOB MO FTOPU3OHTaNU U
BbIBEPKE KOHCTPYKLMIA MPW UX YyCTaHOBKE.

Mo KOHCTPYKLMMN LOMKPaTbl ObIBalOT BUHTOBbLIE, peeyHble U Tuj-
paBnunyeckue.

BuHTOBOW AOMKpaT rpy30nogbeMHOCTbIO 5...20 T 1 maccoli 6...54 Kr
COCTOUT M3 CTAHUHbI 3 1 MeTanIM4YecKoro Kopnyca, B KOTOPbIA BXO-
anT BUHT 1 lMoabem wam nepemMelleHne rpysa OCyL,ecTBsSeTCA Bpa-
WeHneM pyKoAaTku 2 (puc. 6.16).

mppasnnyeckme goMKpatbl rpy3onogbeMHOCTbIO 40 200 T 1 mac-
coii 70...320 Kr NpUMEHAKTCSH AN NoAbeMa OOMbLWMNX U TAXKENbIX
KOHCTPYKLUIA.

Cxema | Cxema Il

Puc. 6.15. TMMonucnacrt:

1 — rpys; 2 — NOABWXHbIA 610K, 3 — HENOABWXHbIA 610K, 4 —
rNyxoli KOHel, KaHata;, 5 — OTBOAHble PONMKU; 6 — KaHaT, UAyLuii
Ha nebepky
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Lns ropusoHTasnbHOrO nepemMeLLeHns rpysa Ha pacctosaHume 4o 130 mm
NMPUMEHAIOTCA BUHTOBbIE PACMOPHbIE AOMKPaTbl FPy30N0AbEMHOCTbIO
3 17 n maccoin 1..3 kr.

Mo NpUHLMNY BUHTOBbLIX PACMOPHbIX JOMKPaTOB YCTPOEHbl BUHTO-
Bble CTAXKU (papkondbl) maccoin 3...70 Kr, npUMeHseMble NS HaTA-
XEHNA BaHT U PacTAXeK, CMeleHNs 31eMEHTOB KOHCTPYKLMIA npu
BbIBEPKE.

Nebefikn C PYYHbIM W 3NeKTPUYECKUM MPUBOLOM MPUMEHSOTCA
4nA nogbeMa v nepemelleHns KOHCTpPYKLUuWiA. B nebefkax ¢ anekTpu-
YecKMM NPKUBOAOM BpalleHne Ha 6apabaH nepefaeTcs OT 3NeKTPOABU-
ratens.

OCHOBHbIMU XapakTepucTukamu nebefku ABNSETCA TATOBOE YCU-
nve, oUamMeTp M LAMHA KaHaTa, CKOpPOCTb ero HaBuBKWU. Jlebeaka B
paboyem MNONOXEHUWN KPENUTCA K AKOPAM (KOHCTPYKUMAM, (hyHAaMEeH-
Tam), CNOCOGHbIM BOCMPUHUMATL HaUbObLLEe yCuane OT HaTHXKeHUA
KaHaTa.

Nebenkun, nonucnacTbl, pacyanky (BaHTbl) MauyT, LIeBpPbl, NOpTabl,
KOTOpble yCTaHaB/MNBAKOTCA A8 BPEMEHHOr0 packKpenaeHUs KOHCT-
PYKUWUIA, MPUKPENNAIOTCA K AKOPAM PasNNYHOW KOHCTPYKLUUN.

AKops MOryT 6biTb CBalHble, 3arny6aeHHble TOPU30HTaNbHbIE, BUH-
TOBble MHBEHTApPHbIE, 3aknagHble n ap. 3arny61eHHbIA rOpU30oHTa b-
Hbl/i AKOPb M3roTaBAMBaeTCA M3 O6peBeH 1 C XXECTKOI TPeyrosbHOoi
TAron 3 nnm rmbkoin TAroin n3 ctanbHOro kaHara (puc. 6.17).

HepfocTaTKOM MCMONb30BaHUA 3arfiy6/ieHHbIX FTOPU30HTaNbHbIX
AKopei (Kak AepeBsAHHbIX, TaK 1 GETOHHbLIX) ABNSETCA HEOOXOANUMOCTb
BbIMONHEHUSA 60/MbWIOr0 06beMa 3eMNAHbIX paboT; ANS eAUHUYHOTO
MCNONb30BAHNA OHU HE3IKOHOMMUYHBI.

Bonee paunoHanbHO MCMNONb30BaHWE WHBEHTAPHbLIX MEPEHOCHbBIX
AKOpeli U3 UHBEHTapHbIX 6/I0KOB MK paM. PacrnonaratT UX Ha NoBepx-
HOCTMW 3eM/IN C 3arpyXXeHuem BGeTOHHbIMK 610Kamu.

Puc. 6.16. BunHTOBOIi gOMKpaT:
1 — BWHT, 2 — pyKosiTKa; 3
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Puc. 6.17. 3arnybneHHbIn roOpU30HTaNbHbIN SKOPb:

7,5 — 6peBHa; 2 — 3acbinka cnosamu; 3 — Tara AelicTBytoLen
Cunbl; 4 — yrnbl BO3MOXHbIX OTKNOHEHWI

CBaiiHble MHBEHTAapHbIe SKOPS 3a6MBAOT B TPYHT MPU NMOMOLLY
BMOPONOrpy)XaTens, BUHTOBbIE — 3aBUHUYMBAKOT MPU MNOMOLLN CreLu-
anbHOro Knto4va HeCKONMbKO paboumx.

AKOpb paccUMTLIBAOT HA YCTOWYMBOCTb 1 OMPOKUAbIBAHMUE.

MPNCMOCOBNIEHVA A1A BbIBEPKW
N BPEMEHHOI'O 3AKPEMNNEHUA
KOHCTPYKUWIW

BbIBEPKOW KOHCTPYKLMM Ha3blBaeTCA NPOLLECC NPUBELEHNS MOHTU-
pyemMoro 3fieMeHTa B MPOEKTHOE MOMIOXKEHWNE HA KOHEYHOW cTaguu
nepeMeleHns 3NeMeHTa B MPOCTPAHCTBE OTHOCUTENbHO pPa3buBOuY-
HbIX OCEl U OTMETOK. BpemMeHHOe 3aKpenjieHue Heo6XOANMO B TOM
c/yyae, KOrfia MOHTUPYEMbIA 3/1EMEHT, YCTAHOB/IEHHbIW B MPOEKTHOM
MOMIOXeHNUW, He 06/1afaeT COGCTBEHHON YCTONUMBOCTLIO C HEO6X0AU-
MbIM KO3(h(hULMEHTOM 3anaca 1 418 ee 06ecrevyeHns NpUMeHsATCS
creynanbHble MOHTaXHble MPUCMOCO6/IEHNS, Yalle BCErO SBAKOLLU-
ecsi 0JHOBPEMEHHO M MPUCNOCOGNEHUSAMM [/15 BbIBEPKU.
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Takue npucnocobneHnNa Has3blBalOTCA CPeLCTBAMM, UM MOHTaX-
HbIM OCHaLLEeHWEM, A5 BbIBEPKN M BPEMEHHOIO 3aKPENIeHNs 3N1eMeH-
TOB COOPHbIX KOHCTPYKUWIA 3haHWIA 1 COOpYXeHuin. K HUM OTHOCAT-
CS K/IMHbSA, KANHOBbIE BKNaAblWN, KOHAYKTOPbI, 10BUTENN, hukcato-
pbl, pacnopku, pacyanku, NOAKOCHI U Ap.

Hanbonee pacnpocTpaHeHHbIM YCTPONCTBOM [/1 BbIBEPKU W Bpe-
MEHHOTO 3aKpenjaeHus KOMOHHbI B (hyHAAMeHTax CTakaHHOro Tuna
ABNAETCA KAUH, KOTOPbIA NO3BOMIAET HAAEXKHO 3aKPenasaTb MOHTUPY-
EeMYI0 KOJIOHHY N1l060ro ceyeHms B cTakaHe pyHAaameHTa Hambonee
npocTbiM crnocobom. OfHAKO BbIBEPKY KOJIOHHbI MPWU MOMOLLM KNWUHb-
€B MPOW3BOAMTbL HE PEKOMEHAYeTCA, Tak Kak onepauuu no BbiBepke
B 3TOM C/yyae MPUXOLMUTCA OCYLLeCTBNATb Ha KPHOKe KpaHa M3-3a
HEBO3MOXHOCTV PUXTOBKW KOJIOHHbI B MjiaHe Npu NMOMOLLN OLHUX
TO/IbKO K/MHbEB. OTO BbI3biBaeT HeoNpaBAaHHble TEXHONOTMYECKMe
MPOCTOM MOHTaXHOr0 KpaHa 1 yBeNn4uBaeT CTOMMOCTb NMPOM3BOA-
cTBa pabor.

KnvH gna 3akpennieHus KONOHH (puc. 6.18), ycTaHaBNMBaeMbIX B
(hyHLameHTax CTakaHHOro Tuna, 3abuBarOT B 3a30p MEXAY CTEHKOW
(hyHLaMeHTa U MOHTUPYEMOI KONOHHON. [ns 3aKpenneHns n BbiBep-
KV O[IHOWM KOJIOHHbI TpebyeTcs OT YeTbipex A0 12 KNUHbEB (B 3aBUCU-
MOCTM OT ee pa3MepoB ¥ Macchl).

Bonee coBepleHHbIM YCTPONCTBOM ABNAOTCA KANHOBbIE BKNaAbl-
W pasNMYHbIX KOHCTPYKUMIA (puc. 6.19). BcTaBnAemblili B 3a30p MeX-
[y BHYTPeHHel CTeHKON (hyHAaMeHTa U rpaHbl0 KOMOHHbI MHBEHTap-
Hbl/i KNTMHOBOW BKaAbIl ONMpaeTcs Ha BEPXHWUI 06pe3 hyHAaMeHTa,

Puc. 6.18. MeTanimyeckuii KvH Ans
3aKpenneHns KONOHH:

7 — Weku; 2 — pacnopka; 3 -
ravika; 4 — BUHT; 5 — ynop
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Puc. 6.19. VIHBEHTapHbIA KAMHOBOWN BKNafblLL:

7 — Kopnyc; 2 —606bIlKa; 3 — BUHT, 4 — KOMOHHA; 5 — Koy,
6 — pyyYka yCTpolicTBa; 7 — KNUH; 8 — CTeHKa crakaHa

M BblBEpKa KONOHHbI B MaHe W MO BEpPTUKAAU OCYLLeCTBAAETCA Npu
yAepXaHuun ee Ha KpIOKe KpaHa.

NHBeHTapHbI/i KAMHOBOW BKAaAbIW COCTOUT M3 KAMHOOOpPa3HOM
WeKN C NPUBapPeHHbIM K Heli OMOPHbIM PebpoM 1 pPeryampoBOYHOIO
BMHTA, WAapPHWPHO COEAMHEHHOTO C LLEKOW B BEPXHEN ee yacTu C no-
MOLLbIO 060MMbI, MMetoLleli BHYTPEHHIO BUHTOBYH HapesKy Ans
npoxofja perynmpoBo4yHoro BuHTa. Kopnyc 1 BKnagbilia BMECTE C
LWApHWPHO MNOABELIEHHbIM KAWHOM 7 BCTaB/AeTCA B MPOCTPAHCTBO
MeXAy NN0CKOCTAMMU cTakaHa 8 M KONMOHHbI 4. MMpy BpalLeHUn BUHTA
3 kno4yom 5 600bIIKa 2 NepemMelaeTcs BHU3 MO HAKNOHHON NNOCKO-
CTV KNMHA 7 1 NIOTHO 3aK/IMHUBAET YCTPOWCTBO MEXAy NIOCKOCTAMMU.
C NOMOLLbIO 3TOr0 NPUCMNOCO6NEHNS CTbIK 3aMOHONNYMBAETCA 6ETOH-
HOW CMeCbt0 Ha BCH FMyOouHY cTakaHa hyHAamMmeHTa 3a OAuH npuem (C
MOMOLLLLIO MPOCTbIX KINHbEB — B ABa npuema) (cMm. puc. 6.19).

Y rpaHeil KONOHH WWpUHOA go 400 MM CTaBAT MO OAHOMY K/IUHY,
y rpaHeil 60nblUeli WHUPUHBI — HE MEHEee ABYX.
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KOMOHHbI BbICOTON J0 12 M B cTakaHax (pyHAaMeHTOB BPEMEHHO
3aKPEMNIAITCA U BbIBEPAKOTCA NPU NMOMOLLM KNUHBEB (K/MHOBbLIX BK/a-
Abllein) N KOHAYKTOPOB pasfMYHbIX KOHCTPYKLUUA.

KOHOYKTOP AN5 BbIBEPKW W 3aKPenneHns KOMOHH npefcTasiseT
c060li MPOCTPAHCTBEHHbIA MeTaN/IMYECKNn Kapkac, COCTOSAWNA 13
ABYX nonepeuyHblii cBazei (puc. 6.20). Lo yCTAHOBKMW KOMOHHbI KOH-
OYKTOpP BbIBEPAKOT MO OCAM NPU NOMOLLM KpecToobpa3Horo wabsioHa
M OTBECOB.

LLla6noH ycTaHaBiMBaeTCa B CeNI0BMHbLI LIEK U C ero MoMOLLblO
(huKcupyeTcsa MONOXEHME OCeli KOIOHHbI OTHOCUTE/IbHO MPOAOLHOW
1 nonepeyvHoli oceli 3g4aHnsA. Nocne BbIBEPKY KOHAYKTOP 3aKpennset-
CA Ha PyHLamMeHTe KOJIOHHbl YeTbIPbMS FOPU30HTANIbHBIMWU BUHTAMM-
ynopamu.

Puc. 6.20. KOHAYKTOP AN BbIBEPKU M BPEMEHHOIrO 3aKpenneHus
KOJOHH:
1 —ynop; 2 — uieKka; 3 — BUHTOBOE YCTPOWCTBO; 4 — uanga
[onopHas 4acTb ocu CTEPXKHS); 5 — orpaHuunTeNb; 6 — KONMOHHA,
7 — 3aKnafHoli CTepXeHb; 8 — MOALEMHbIA BUHT, 9 — (yHAAMEHT;
10 —cBA3b
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B Tene KOMOHHbLI MPU €e U3rOTOBNEHUM OCTaBAsAETCA CheunanbHoe
MOHTaXHO€e UMANHAPUYECKOEe OTBEPCTME, B KOTOPOe nepej yCcTaHOB-
KON KOMOHHbI BCTaBNAETCH W 3aKPEenafaeTcqd MOHTaXHbI CTEpPXeHb
anametpom 70 mMm. Mpy NOMOLLLM 3TOTO CTEPXKHA KOMOHHA ynupaertcs
Ha BEPXHMWE KOHLbl BEPTUKa/bHbIX JOMKPATOB. Mpn yCTaHOBKE KOMOH-
Hbl CTEPXXEHb 3aBOAMUTCA B CEA/IOBUHbBI LEK KOHLYKTOPA.

Bnarogaps npefBapuTeNbHON BbiBEPKE KOHAYKTOpa YyCTaHOB/EH-
HYI0 KONOHHY He Haf0 BblBEPATb N0 pa3byMBOYHbIM OCAM. BepTukanb-
HO€ MO/I0XEeHNe KOMOHHbI PeryampyeTcs B MOMepevyHoOM W NPOLO/b-
HOM HanpaB/IeHNAX C NMOMOLLbIO NMOLbEMHbIX BUHTOB U ABYX FOPU30H-
Ta/lbHbIX BUHTOBbIX YCTPOMCTB.

KONOHHbI BbIBEPAIOT NOC/ie 0CBOOOXKAEHNS UX OT KpHOKa KpaHa, a
CTbIKM 3aMOHONMYMBAIOT NPU YCTAHOBNEHHOM KOHAYKTOpe. KOHAyK-
TOp 0CBOGOXAAKT MOC/e AOCTUXEHNA GETOHOM HEOO6XOAMMOI Npoy-
HOCTW, pa3buparoT ero Ha YacTu ¥ NEPEHOCAT Ha crneaywuii hyHaa-
MeHT. 3aTpaTbl BPeMEHW Ha MOHTaX KONOHHbI C MCMO/Mb30BaHMEM
KOHAYKTOpa Takoro tmna B 1,5—2 pasa MeHblUe, YeM MpPU yCTaHOB-
Ke ee C NMOMOLLbIO K/MHBEB.

BpemeHHOe 3akpenieHne KONOHH BbICOTON 6onee 12 M KOHAYKTO-
pamMy HefOCTAaTOYHO; OHW AOMOMHUTENLHO PacKPEennAlTCA pacyanka-
MW B MJIOCKOCTU Hamb6o/bLel rmbKOCT KONOHHbI. KOMOHHbI BbICOTOW
6onee 18 M packpennarT YeTbipbMSA pacyankamu.

Pacuanku, KOHAYKTOPbI, KNWHbA U APYTMe KPenaeHus CHUMarT
TO/MbKO NOC/e 3aKPenaeHns KOMOHH B CTbiKax U npuobpeTteHnsa 6eTo-
HOM He meHee 70 % NPOEKTHOI NMPOYHOCTH.

[na BbIBEPKM M BPEMEHHOrO 3aKpenneHns gepm u 6anok NokKpbl-
TUA MPUMEHSAOTCA BUHTOBble MHBEHTAapHbIE PacnoOpKW, KOAMYECTBO
KOTOPbIX OMnpejenserca NPoekTom npoussoactsa pabot (puc. 6.21).
O6bIYHO ans ¢epm nposetoMm 18 M Mcnonb3yeTcs OfHa pacnopka, a
npu nponetax 24 n 30 m — fBe.

Pacnopka cocTtouT n3 Tpyb6bl, cTPYyOUMHBI 1 xomyTa. K ogHOMY
Topuy Tpy6bl npuBapeH 6ONT c raikamu, NOCPEACTBOM KOTOPbIX TPY-
6a KpenuTcs K cTpyObLMHEe; K ApYyromMy TOpLUy MOfBeLIeHbl Be Cepbru,
obpasytowme NOSHONOBOPOTHbLIN WapHUpP. BUHTOBbIE pacmopkn no-
3BONIAOT 06€CNeyYnTb He TOMbKO YCTOWUYMBOCTb (hepMbl MPU MOHTaXe,
HO W BbIBEPKY (DepMbl noBepxy. HU3 epmbl ycTaHaBNMBAKOT MO puUc-
KaM Ha OrojloBKe KOJIOHHbI (CM. puc. 6.21).

MHOroaTaXHble Hecyle KapKacbl XXWUblX U 0O ECTBEHHbIX 3[a-
HWUIA XapaKTepu3ytTca NOBTOPAEMOCTbIO 3/1IEMEHTOB KapKaca v OTHO-
CUTENbHO He60/bLWON NX MACCOM.

KONIOHHbI, CTbIKM KOTOPbIX PacnonoXeHbl Haj YPOBHEM HUXKene-
XaLLero NepekpbITUA, BPEMEHHO 3aKpPennaTca B KOHAYKTOpax. KoH-
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Puc. 6.21. BpemeHHOe 3akKpenneHve (hepM WHBEHTAPHbIMMU
pacnopkamu:

7 — NoONoXeHue pacrnopkx BO Bpemsi Nofbema; 2 — BepxHWUii nosic
thepMbl; 3 — OTTSKKU (NeHbKOBble KaHartbl); 4 — CMOHT/pPOBaHHas
yacTb nponeta; 5 — pacrnopka B paboyemM COCTOSIHUW; B — XOMyT;
7 — cTpybumnHa

OYKTOpPbl ObIBAOT OAUMHOYHbIE — [/18 3aKPenieHus OAHOM KOMOHHbI
(puc. 6.22), rpynnoBble — AN 3aKPenyieHns YeTbipex KOMOHH (puc.
6.23) 1 B BMAe 6/110Ka rpynnoBbiX KOHLYKTOPOB, 06ecrnevynBatoLLero
YCTAHOBKY KO/IOHH W APYTrUX 31€MEHTOB Ha LenoM yyacTke.

OAVHOYHBIV KOHLYKTOP, NO3BOMIAIOWLIMI A0 MUHUMYMa COKPaTUTb
BPEMS TEXHONIOTMYECKOr0 MPOCTOA KpaHa Mpu 3akKpernyieHnn B Hem
KOJIOHHbI, COCTOWUT U3 [BYX 4YacTeil (nonypam), COEfUHEHHbIX MEXAY
co60i1 B 04HOM Yr/y LIAPHWPOM, @ B MPOTMBOMO/IOXKHOM Yriy — puK-
cupytowmum npucnocobneHnem. Ha ogHol monypamMe CMOHTMPOBaHbI
LWApPHMPHO NOAMPYXXUHEHHbIe KOPOMbIC/NA C PO/IMKAMU HAa KOHLaX
YCTAHOBOYHbIE BUHTHI, a TakXXe HenofBu>KHbIe ynopbl. Ha nonypamax
YKpenaeHbl Hanpaenfalime NnacTuHbl (CM. puc. 6.22).
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KoHgykTop pa6oTaeT crnegyowm o6paszom. C 3aKpbITbiMU 3aMKa-
MW OH yCTaHaBNMBaeTCAa KPaHOM Ha Or0/1I0BOK paHee CMOHTUPOBaHHOM
KONOHHbI. Mof felicTBUeM Beca KOHAYKTOpa NOAMNPYXMHEHHble KOPO-
MbIC/la OTXXUMAaKTCA U KOHAYKTOP aBTOMaTUYeCcKW ycTaHaB/MBaeTC,
CKO/Ib35l MO PO/IMKAM HEenoABUXHbLIX YMOPOB U MOAMPYXUHEHHbIX KO-
pombicen. BpalleHnem yCTaHOBOYHbLIX BUHTOB 0 ynopa NpuXXuUMHbIe
pblyary Kopombicen 2 (CM. puc. 6.22) XXeCTKO 3aKpennsaT KOHLYKTOp
Ha Oron0BKe KOMIOHHbI. MOHTUpPYeMas KONOHHA KpaHOM OMyCKaeTcs B
30HY HanpasffalLWMX NNACTUH, KOTOPble HaBOAAT ee Ha MOAMPYXU-
HeHHble Kopombicna 2. Mpu ganbHelweM ONyCKaHWM KOJIOHHA OTXW-
MaeT KOpOMbICNa U NoA felicTBMEM COBCTBEHHOrO Beca caMa NMpuXu-
MaeTca K ynopam HenoAnpPyXWHEHHbIX KOPOMbICENT 7 — TeM CaMbIM
OHa aBTOMaTUYeCKn NMPUBOLUTCA B NMPOEKTHOE MOJIOXKEHME.

B NpoeKkTHOE NMOM0XEHWE KOJIOHHA yCTaHaB/IMBAETCA NMPU NOMOLLK
BMHTOB 3, NMOC/Ie Yero, BpaLas ux, 3anmparT NPMKUMHbIE MOAMNPYXK-

Puc. 6.22. OAMHOYHbIV KOHLYKTOP ANS1 YCTAHOBKW W BbIBEPKM KONOHH
MHOTO3TaXHbIX 34aHWIA:
7 — OrofioBOK KOMOHHBbI; 2 — noAnpyxnHeHHoe KOpOMbICNO; 3 —
YCTAHOBOYHbIA BUHT; 4, 8 — nofiypaMa Kapkaca KoHayktopa; 5 —
Hanpaenawuwne nnactuHbl; 6 — MOHTUPpYyEeMas KOJ/IOHHa; 7 —
KOPOMBbICNO; 9 — HENOABMXHbIE YNopbl
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HEeHHble pblyarn; KOMIOHHA 0Ka3blBAeTCA XECTKO 3aKpenjeHHOW B KOH-
OYKTOpe, Mocne Yero BbIMO/HAETCA MOMHAA CBApKa CTblKa KONOHHbI.
[na cCHATUS KOHAYKTOPa C KOMOHHbI OTTATMBAOTCA MPVKMMHbIE NOA-
NPYXUHEHHbIE KOPOMbICNA NPWY NOMOLLY YCTAHOBOYHbIX BUHTOB U 3aM-
K1 OTKpbiBatoTCA. lMepep cnefytowmm LUKIOM MCMNONb30BaHNA KOHAYK-
TOpa NPUXUMHbIE MOANPYXUHEHHbIE KOPOMbIC/A BpalleHnem ycTaHo-
BOYHbIX BUHTOB NMPUBOASATCA B pabouyee nonoxeHue (cm. puc. 6.22).
OfHOI M3 KOHCTPYKLMWIA rpynnoBOro MOHTaXHOr0 OCHAaLLeHMA
ABNSETCA PaMHO-LWapHUPHbLIA nHamkatop (PLLUW). PamHO-WapHUPHbINA
WHAMKATOP MO3BOJIAET MOHTWUPOBATb 3[jaHUsA C Pas3/IMYHOW BbICOTOM
aTaxa. PLLUW moxeT ycTaHaBnIMBaTbCs KakK Ha CTakaHbl (hyHAaMeHTOB,
TaK 1 Ha mepekpbITus 3gaHuii. B 6noke PLLUW coBmewaoTca rpynno-
BOW KOHAYKTOP 418 BbIBEPKM KOMOHH M UX BPEMEHHOTO 3aKpenneHus
1 paboyme NOAMOCTH, feca v NIECTHULbI 4719 MOHTaXHUKOB U CBapLu-
KoB. PLLUW cocTOMT M3 OCHOBHOro 6/10Ka € apycaMu nogmocTel, Ha

Puc. 6.23. TpynnoBOi KOHAYKTOP NSl MOHTaxka KapKacoB
MHOTFO3TaXHbIX 3[aHWIA:
7 — nepekpbITe; 2 — HWKHWUIA yrnoBoW dukcatop; 3 — purens;
4 — npogonbHas Tara; 5 — BepxHWii yrnoBoi ukcartop; 6 —
KOHCTPYKLMM KOHAYKTOPA; 7 — BbIABVKHbIE NIOAbKU; 8 — KONOHHA
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Puc. 6.24. Topu3oHTanbHas CBA3b Ans MKcauum naHenei no
reoMeTpnyecknmMm OcsaMm:
a — obwwuii Bug, 6 — cTpybumnHa; B — y3en CoeanHeHus cBssell; 7,
5 — naHenu; 2 —kopnyc; 3 — 3aMoK; 4 — oceBoW ukcartop; 6 —
HapyxHas BTyNKa C NPWKMMOM; 7 — LWNUAbKA C NeBOM U npasoii
pe3bboit; 8 — BTynKa; 9 —ynopHoe Konblo; 70 — BOPOTOK; Ap—
AMHa nponeta

KOTOPbI LWAPHUPHO OMUPAETCA BEPXHAS MaaBatollas WapHUPHO-UH-
ankatopHaa pama. K Heil npuKpennsaTCA NOBOPOTHbIE XOMYThI, ON-
pefensioLLMe NON0XKeHNe KOMOHH.

YcTtaHoBKa PLLUW HaunHaeTca co c60pKM MPOCTPaHCTBEHHbIX NOA-
MOCTei B COOTBETCTBMM C BbICOTOI 3Taxa ¥ YPOBHAMMU pacrnonoxe-
HUA CTbIKOB KO/NOHH. BpeMeHHOe KpennaeHne KOMOH B MPOEKTHOE No-
NOXEHWe OCYLLECTB/IAETCA C NOMOLLbIO XOMYTOB, PacnofOXeHHbIX N0
yrnam pambl (fBa MOBOPOTHbIX U Ba OTKUAHbLIX) (CM. puc. 6.23).

[ns MOHTaXka XXWUNblX 34aHWI C NONEPEYHbIMW HEeCYLMMMN CTeHa-
MV NPUMEHAOTCH KOHLYKTOPbI-TYPbl Y KOHAYKTOPbI-KOPCETbl. B KOM-
NAEKT KOHAYKTOpa-Typbl BXOAAT COOCTBEHHO KOHAYKTOP A/ YCTaHOB-
Kn 6a30BbiX MaHenein n Habop ropu3oHTanbHbIX CBA3eli. [MonoXxeHne
HW3a naHenein onpepgenseTca cneyunanbHbIMKU UKcaTopaMmu uaun
CTanbHOI NeHTON ¢ pukcaTopamun. KoHAYKTOP-KOpPCET aHanormyex
KOHLYKTOPY-TYpY, HO 3a CUET OTKUAHbIX CTPYOLMH OH MO3BOMAET 3akK-
pennaTb U BbIBEPATb He TOAbKO MOMepPeyYHble, HO ¥ NPOAONbHbIE Na-
Henu 3fJaHunsa, T.e. OXBaTblBaeT XXECTKOW CUCTEMOIN CBSI3eil BCe afe-
MEHTbl 34aHWUA, KPOMe NAUT NepeKkpbiTUS.

[Opn30HTaNbHbIE CBA3M MOAPA3LENAOTCA Ha ABYCTOPOHHMUE W Of-
HOCTOPOHHMeE. [1BYCTOPOHHME CBA3W NMPUMEHAOTCS TONbKO B NMEPBOM
nponete nocne 6a30BOro 3/fEMeHTa, a OAHOCTOPOHHME — BO BCeX OC-
TabHbIX.
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[opu3oHTanbHaa cBA3b ANA puKcayuu naHenein no reometTpuye-
CKAM 0OCAM COCTOWUT M3 KOpnyca C OCEeBbIM (DUKCATOPOM U 3aMKOM
YMNOPHOro Konbua (puc. 6.24).

NECTHWLbI, MOAMOCTW, MAOLWALKMN,
NCMONb3YEMBIE MPU BO3BEAEHWM
30AHNI

PaboTbl N0 yCTaHOBKE ¥ 3aKPEnneHnt0 3/1eMeHTOB COOPHbIX KOH-
CTPYKUMIA NpU BO3BEAEHUMN 3[4aHUA U COOPYXEHUI BbIMOJHAKTCA C
MOHT@XHbIX MHBEHTapPHbIX (MPUTOAHbIX 415 MHOFOKPATHOI0 MCMNOMb-
30BaHMA) NMOAMOCTEN, HABECHbLIX MMOWAL0K U M0NeK, Teneckonuye-
CKMX BbILIEK U KaTy4ynx MOAMOCTel, a TakXe C UCNOb30BaHWEM MpU-
CTaBHbIX U HABECHbIX MOHTaXHbIX IeCTHUL,. Bce nepeyncneHHoe oc-
HaleHWe Ha3blBaeTCA CpeAcTBaMU MOAMalLiMBaHUA U ABASETCH 4ac-
TblO MHBEHTAPS TON UM MHON MOHTAXHOI opraHusauuun. Obuiee Tpe-
60oBaHVe AN BCEX BUOB MOHTaXHbIX MNOAMOCTEN, NECTHUL, U OFpax-
LEHUIA — NerkocTb, HaeXHOCTb, MPOYHOCTb, YA06CTBO MPU YCTaHOB-
Ke U CHATUM MO OKOHYaHMK paboT.

MogmocTu, NpUMeHseMble A1 MOHTaXa KOHCTPYKLMWIA, nogpasgens-
t0TCA Ha COOPOYHbIE N MOHTaXHble. COOPOYHbIE MOAMOCTU CAYXaT Bpe-
MEHHbIMU NOALEPXMBAIOLLUMMN ONOPaMy AN KOHCTPYKLUMWIA BO BpeMms
MOHTaxa. MOHTaXHble NOAMOCTY SBAAOTCA PabOUMMU: C HUX BbIMOHS-
0T pas/inyHble onepaunn: 3afeNKy CTbIKOB, CBapKY MOHTaXHbIX COefu-
HEHWIA, 3aMOHONNYMBaHWeE 1 ap. Ans paboTbl Y BbICOKO pPacnofiodXeHHbIX
Y310B B NOKPbITUAX 60/bLUIENPONETHbIX 34aHUA UCNOMb3YIOT GallHu:
BbIABVKHbIE (419 NOCTOSAHHOI paboThbl) 1 NepefBUraemble Mo PefibCoBLIM
nyTaM. Ha 6awHax ycTpamBatoT paboyme naowagky ns c60pKn KOHCT-
PYKUWIA U BPEMEHHOW (hMKCaLUM KOHCTPYKLNIA.

MoOHTaXHble NOAMOCTU NOAPa3feNaTCA Ha MOABECHbIE, HABECHbIE
M HaseMHble. MofgBecHble MOAMOCTM KPensaTcs HEenocpeAcTBEHHO K
MOHTMPYEMbIM KOHCTPYKUMSM (Yalle BCEro — A0 WX YCTaHOBKU) K
NOAHMMAOTCA BMeCTe C HUMWU. Takme NOAMOCTM MPUMEHSAOTCA MpK
HEeo6X04MMOCTMN BbIMOMHEHNS MOHTaXHbIX PaboT Ha MEpPeKPbITUAX
WAN WHOI OMope Ha CpaBHUTEeNbHO He6O/bLION BbICOTE UAW MPU He-
BO3MOXHOCTN MPUMEHEHUSA MOLBECHbIX MOAMOCTEA Ha BbICOKO yCTa-
HOB/IEHHbIX KOHCTPYKLUAX.

MofBecHble MOAMOCTM pacnofarakTcsa rnaBHbIM 06pa3oM Ha Ko-
NOHHAaX — B MeCTax NPUMbIKaHUS NPOroHOB, 6anoK, CTPOMUAbHbLIX U
NOACTPONUbHBIX (hEPM.
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Mo cnocoby ycTaHOBKM CpeAcTBa MogMallMBaHUA NogpasfenstoT-
CS Ha OTAENbHO CTOAWMe, NPUCTaBHble U HaBecHble. K 0TAeNbHO cTO-
AWMM MOAMOCTAM OTHOCATCA OObIUYHbIE Y TENECKOMUYECKNE BbILIKHN C
NnecTHuUel n paboyel nnowaakoin (0QHOW MU ABYMS): BblABUXKHbIE
CaMOXOfHble C TeNecKOMMYeckon BbIWKOW (puc. 6.25), nepegsurae-
Mble Ha KaTkax (puc. 6.26) u ap.

Puc. 6.25. TlogMOCTV BbIBWKHbIE CAMOXOJHbIE:

a — obwwii Bug;, 6 — BUA cboKy, 1 —Teneckonuyeckas BbllWKa; 3 —
nogbeMHas naowanka; 3 — ryCEHUYHbI xo4; 4 — ayTpurepbl
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Puc. 6.26. TllepefBuxHble Tefeckonuyeckne nogmocTu:

a — Ha KaTKax, 6 — Ha aBTOMorpysunke; 7 — Katku;, 2 — fecTHuua,;
3 — ceKuus BbIlWKKU, 4 — paboyast naowagka; 5 — nebeaka; 6 —
aBTONOrpy3unK

Lnsa NOAbEMa PabouyMX-MOHTAXHWKOB M CBApLMKOB Ha BbICOTY
pekomeHgyeTcsa (TaMm, rge 3To BO3MOXHO), MCMNO0/b30BaTh LIAaXTHbIE
MOABEMHUKN, NU(TbI. ECIM Takoli BO3MOXHOCTK HET, TO PeKOMEeHY-
eTCA UCMOoNb30BaTb NOABECHbIE, HABECHbIE W KaTyuue NecTHULbl ¢
OrpaXAeHUsMM 1 NnowafKamMu, a npu 60MbLWOIA BbiCOTE — C NpoMe-
XYTOUHbIMW MAoWagkaMmy Ans OTAbiXa. MNpy BO3BELEHUM TPaXAaH-
CKMX 3[aHNIA C 3TON LeNblo NPUMEHSATCS NeCTHUYHbIE KNeTKU C Map-
Wwem, 060pYyfOBaHHbIMU BPEMEHHbLIMU Mepunamu. Mpu ncnonb3osa-
HUM MeTanIn4yeckux Tpy6uaTbixX IECOB A8 MOAbeMa paboyux Ha Bbl-
COTY MOMb3YKTCA NECTHUYHON KNETKON, 06bIYHO pasMel,aemMoli B
BbIHOCHOW CEKLMW JIECOB M CBA3AHHON C necamu.

K MOHTaXHbIM y3nam pabouyme MOAHMMAKTCA MO MOHTaXHbIM NeCT-
HWLAM — MPUCTaBHbIM WM HABECHbLIM, MPU FPYNMoBbIX MOAbEMAX —



No MapLeBbiM necTHULAM. CeKUMOHHble MapLUeBble NECTHULbI BbICO-
TOon go 41 M npegHasHauvyeHbl And nogbema (cnycka) paboymx Ha
CMOHTUPOBAHHbIE KOHCTPYKLMUM; UX MPUKPENASOT K HaAeXHOo ycTa-
HOB/IEHHbIM HECYLLMM 31eMeHTaM 34aHus. [pucTaBHble NeCTHULbI
MCNOMb3YTCA B TOM Cllyyae, ec/im MOHTaX BefeTcs Ha HebOo/bLIOWA
BbicOTe. JIeCTHMLbI MOTyT 6bITb C60PHO-Pa36OPHbIMU M3 OTAENbHbIX
CEKLMI 1 CO CbEMHbIMMW MAOLLaAKAMMU.

Puc. 6.27. TlpucTaBHble CEKUMOHHblE NECTHULbI:
a — HepasbopHaa 6e3 nnowasku; 6 — cobupaemasi U3 OTAeNbHbIX
CEeKUWA ¢ nnowagkoid; 1 — nectHuua; 2 — orpaxpgeHve; 3 —
CeKUMW NeCTHULbI; 4 — nnowiagka; 5 — BUHTOBOW JoMKpar; 6 —
NIOK; 7 — KONOHHa

157



CeKLUMNOHHbIe NPUCTaBHble NECTHULbI C NAOWAaAKOA Ha BbiCOTE
5...20 M npefHa3Ha4yeHbl AN19 BbINOMHEHNS paboT N0 BPEMEHHOMY U
NOCTOSAHHOMY MPUKPENJEHU0 NOAKPaHOBbLIX 6anoK, CTPONUbHbLIX U
NOACTPONU/bHBLIX (hepM K CTa/lbHbIM U Xef1e306eTOHHbIM KOJIOHHaMm
(puc. 6.27).

Ha ypoBHe pabouyeil naowafgKu OHW MPUKPENIATCA K KOIOHHE
nonyaBTOMaTMYeCKMMU 3axBaTamu; BbiCOTa IECTHULbI N3MEHAEGTCA 3a
CYEeT MPOMEXYTOYHbIX CeKUWiA annHoin 2,3 n 5,0 M; Takne NecTHULbI
nepecTaB/iAtOTCA MOHTaXHbIM KPaHOM.

MpucTaBHbIe IECTHULbI C MIOLWAAKON BbICOTOM 8 M, BbIMO/HEHHbIE
13 antoMUHUA, NpefHasHavyeHbl 418 NPpouU3BOACTBa paboT no Kpenne-
HUI0O K KONOHHaM 6anoK, CTPOMU/bHbLIX WU MOACTPONUNbHBLIX DEpPM.
HaBecHble MnowWagkn 1M NeCcTHULbl YCTaHaBANBAKOTCA MPU MOHTaXe
KOMIOHH BbICOTOW 6onee 12 wm.

JlecTHUUbI 1 NiowWanK/M 3aKPennatoTCa Ha KOSIOHHAX CbeMHbIMU
XOMYTaMu WY MeTnsMU, KOTOPble NMPUBApPUBAOTCA K 3aKnafHbIM fe-
TansiM KOJIOHH.

HaBecHble naowagku 6bIBalOT ¢ NHOKOM (HaBellMBaeTCcs C NOMO-
Wbt KPHOYKOB) MM 6e3 Hero (HaBelMBaeTca psAgoM C NAOWAAKON Ha
XOMYT WX Ha NOAKPAHOBY KOHCO/b).

HaBecHble necTHULbI AANHONW A0 4 M MCMNOMb3YKTCA NPU MOHTA-
e Xene3o6eTOHHbIX U CTallbHbIX KOHCTPYKLUMA FpaXgaHCKUX 3A4a-
HWIA.

Mpwn BbINONMHEHUMN PabOT Ha MeXAY3TaXHbIX MEPEKPbITUAX NpUMe-
HAKOTCHA NepecTaBHble U NepefBMKHbIE NAOWAaAKN-NOAMOCTU, CTpe-
MAHKW, WHBEHTAPHbIE NIECTHULbI A5 Nepexofa C 3Taxa Ha 3Tax.

Mpn MOHTaXe 34aHUA N COOPYXXEHUI 3HAYMTENLHOW BbICOTbI MPU-
MEHAKTCA MHBEHTApHble rpy30naccaKMpckne nofbeMHUKN, KOTOPble
yCTaHaB/MBaKTCA B MecTax He06X0ANMOro noagbema paboymx n noga-
4Yn rpysos.

JNleca 1 NOAMOCTUN JO/MKHBI 6bITh MPOYHO YKPEMN/eHbl, UMeTb HACTU-
Nbl U COOTBETCTBOBATHL TpeboBaHuAM CHUIM «TexHuKa 6e30nacHOCTU
B CTPOUTE/NIbCTBEY.

Mpon3BOACTBO MOHTaXHbIX PaboT HefoONyCTMMO 6€3 MPUMEHEeHNS
NecoB U MOAMOCTEN.

KOHTPO/IbHbIE BOMPOCHI

1. KakoBa 06nacTb NPUMEHEHMS GalleHHbIX KpaHOB?
2. B Kakux cly4yasix NpvMeHsIHoT KO3M0Bble KpaHbl?
3. B 4eM pasHuLa Mexay CTPOrNoM 1 TpaBepcoii?
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[na yero BpeMeHHO 3aKpennsatoT KOHCTPYKLUN?

Kakve MOHTaxHble NMPUCNOCco6IeHNs NMPUMEHSIOT AN BbIBEPKM
MOHTUPYEMbIX 31EMEHTOB?

Uto coboii npeactaBnseTt NPUHYAUTENbHbIA cnocob dukcaummn?
Kakvie npucnocobneHnst NpyMeHSOT Ansi BPEMEHHOro 3akperne-
HWS1 KOHCTPYKUUIA?

KakoBO Ha3Ha4eHve NoAMOCTEN, BbILLEK, NHONEK?



Mlasa 7

TEXHONOINA MOHTAXA 5
CTPOUTE/NIbHbIX KOHCTPYKUWWU

MOHTaX CTPOUTENbHbIX KOHCTPYKLMIA ABASIETCA KOMMIEKCHO-MEXaHu-
3POBaHHbLIM MNPOLECCOM MOTOYHOW COOPKM 3AaHUA N3 3NEMEHTOB U
KOHCTPYKTMBHbIX Y3/10B 3aBOACKOr0 M3roTOBAEHUS, KOTOPbLIA nogpasje-
NsieTcs Ha NOAroTOBUTENbHbIE, OCHOBHbIE U TPAHCMOPTHbLIE MPOLECChl.

MofroToBUTENbHbIE NPOLECCHI BKAOYAKOT B CEOSA YKPYMHUTENbHYIO
COOpPKY, BPEMEHHOE YCUNeHNEe KOHCTPYKLMI, 06yCTPOCTBO KOHCTPYKLMI
npucnocobneHns My AN BPEMEHHOrO UX 3akpenneHus um 6e3onacHocTu
paboT 1 nofavy KOHCTPYKLMWIA Ha MOHTaX.

OCcHOBHOI npouecc (CO6CTBEHHO MOHTaXHbIA) BKAOYAeT B cebs
CTPpONOBKY (3axBar), NoAbeM (NepemelleHune), HaBOLKy, YCTAHOBKY C
BPEMEHHbLIM WY MOHTaXHbIM KpenneHnemM, pacCTponoBKY, BbIBEPKY,
OKOHYaTenbHOe 3aKpenneHne KOHCTPYKUWIA B MPOEKTHOM MONOXEHUU U
CHATUE BPEMEHHbIX KpenaeHui.

K TpaHCNOpTHBIM MpoLeccam OTHOCATCS AocCTaBKa, pasrpyska, ckna-
AMPOBaHME U NMpUeMKa KOHCTPYKUWIA. Tpu CKNaanpoBaHUN KOHCTPYKLMIA
NPOBEPSAIOT UX KA4YecTBO, pasmepbl, MapKUPOBKY Y KOMMNAEKTHOCTb.

OCHOBHBbIE TEPMWHbI 1 ONPEAENEHNA

BbiBepka MOHTUPYEMOI KOHCTPYKLUNM — 3TO MPOLECC NPUBEAEHNS
MOHTUPYEMOTO 3/IEMEHTA B MPOEKTHOE MOJIOXEHVE HA KOHEYHOI CTa-
AUV MepeMeLLeHns 3IeMeHTa B MPOCTPAHCTBE OTHOCUTENbHO pa3bu-
BOYHbIX OCeii U OTMETOK.

KoMnneKcHbI MeT 0/ MOHTaXKa MpesycMaTpuMBaeT MocnefoBaTellb-
HbIli MOHTaX Pa3HOTUMHbIX KOHCTPYKLMIA B Npefenax OfHOW Unu He-
CKOMIbKUX CMEXHbIX SUEEK 34aHNs, 06pasyroLLMX XKECTKY YCTONUMBYHO
cucTeMy, OTKpbIBAOLWY (POHT AN BeAeHUs MocnefyoLwmx pa6oT.

KoMnneKcHbIA npoLecc — COBOKYMHOCTb O4HOBPEMEHHO OCYLLECT-
B/IIEMbIX MPOCTbIX MPOLECCOB, HAXOAALLMXCA MeXay co6oil B Henoc-
peACcTBEHHOW OpraHM3aLWOHHON 3aBUCUMOCTW W CBS3aHHbIX efUH-
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CTBOM KOHEYHOI MpPOAYKLWW, HANPUMepP MOHTaX KOMOHH, 6anok u
(hepm Kapkaca 3gaHus.

KpynHO31eMEHTHbI MeTO[ MOHTa>ka — cbopka 34aHuii n coopy-
XXEHUN N3 OTAENbHbIX KOHCTPYKTUBHO 3aKOHYEHHbIX 3/1eMEHTOB (KO-
NOHH, MOACTPOMU/bHbLIX U CTPOMW/bHLIX Pepm, 6anoK, NAUT NOKPbI-
TUS, CTEHOBbIX NaHenei u gp.).

MenKoanemMeHTHbIi MeTOL MOHTa>ka — cHbopka M yCcTaHOBKa B
MPOEKTHOE MOMOXEHMNE OTAeNbHbIX AeTaneil KOHCTPYKLUK.

MeTofbl MOHTaXa — Hanbosee xapakTepHble, NPUHLUNNANbHbIE
pelweHnsa, onpejenstoLe TEXHAYECKY0 MOAMTUKY B MPON3BOACTBE
MOHTa)XHbIX paboT Npu BO3BEAEHWUWN OTAENbHbIX 3[4aHWA, COOpYyXe-
HUA MM UX KOMMIEKCOB U HamnpaBfieHHble Ha LenecoobpasHoe Ao-
CTUXEHMNE ONPEeSeNneHHOro TEXHMKO-3KOHOMUYECKOr0 pe3ynbTarta.

MOHTa>X — cbopKa 1 yCTaHOBKa COOPY>XXeHWU, KOHCTPYKLUNIA, Tex-
HONOrMyeckoro o6opynoBaHus, arperaTtoBs, MawuH, annapaTos U3 ro-
TOBbIX YacTeil (y3noB) M 3MEMEHTOB.

MOHTa>K C TPaHCNOPTHbIX CPeLCTB — OpPraHM3aumns MOHTaXHbIX
paboT ¢ nojayeli OCHOBHbIX KOHCTPYKLMIA, 0CO6EHHO KpynHorabaput-
HbIX U TSXXEeNbIX, HEMOCPEACTBEHHO K MECTY MOHTa)a TPaHCMNOPTHbI-
MW CpeAcTBamm No 4acoBOMY rpadmky. s opraHusaumm MOHTaxa c
TPAHCMOPTHbLIX CPeACcTB HeobxoAnmMo obecneynTb U3rOTOBMEHNUE, YK-
PYyNHUTENbHYIO COOPKY U Bblfayy KOHCTPYKLUWI C 3aBOA0B-U3rOTOBUTE-
neil B COOTBETCTBUM C FpaiKOM MOHTaXa, a TakxXe AUCNEeTYEepCKYyHo
CBA3b MeX/y 06BbEKTOM 1 3aBOAOM.

MOHTa>kHble paboTbl — 3TO KOMMIEKCHO-MEXaHU3UPOBaHHbIA U B
pafe ciyvyaeB aBTOMaTU3MPOBaHHbIM MpoLECcC MOTOYHOW COOpPKK 34a-
HUA N COOPYXXEHWUI U3 3/1IEMEHTOB U KOHCTPYKTMBHbIX Y3/10B 3aBOJ-
CKOTO M3roTOBMIEHUS.

Hagsm>kka (Npy MOHTaKe) — Cnoco6 MOHTaXa KOHCTPYKUWUA, mpu
KOTOPOM rOpM30HTa/IbHOE MepeMelleHne KOHCTPYKLUNA OCYLLecTBASAET-
cs MO cneynanbHO YCTPOEHHOMY MyTW, a MHOT4a — MO MOBEPXHOCTM
HUXenexawmx KOHCTPYKLUA, Ha YPOBHE MPOEKTHON YCTaHOBKM KOH-
CTPYKUMIA (WA HEMHOTO Bbile) C MOMOLLbI0 FTOPU3OHTaNbHO paboTato-
WMNX 4OMKPaTOB, TAFOBbIX MNOMMCMAACTOB UMM MOCTOBbIX KPaHOB.

HapauwuBaHue (Npu MOHTaXe) — NOCNeA0BaTeNlbHbI MOHTaX 3fe-
MEHTOB KOHCTPYKLWW; HauyMHaeTCA C 3/IEeMEHTOB, Pacno0XeHHbIX
BHU3Yy, KOTOpble yCTaHaB/MBalOT NOOYEPESHO OAUH Ha Apyroi. Mpu
3TOM BbICOTa MOAbEMA KPHOKA LOMKHA ObiTb 60/blUe BbICOTbI MOHTH-
PYEMOW KOHCTPYKLUMU, a FPy30N0AbeMHOCTb — 60/blle Macchbl Hanbo-
Nnee TAXENoro M3 yctaHaB/IMBAaEMbIX 3/1eMEHTOB.

MogpawimeaHue (MpY MOHTaXe) — METOZ MOHTaXa, KOTOPbIA npeayc-
mMaTpuBaeT YCTAHOBKY BEPXHErO 3/IeMeHTa KOHCTPYKL MM Ha yPOBHE OC-
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HOBaHWA, NOLbHEM 3TOr0 3/IEMEHTA Ha BbICOTY, HEMHOIO MPEBbILIAIOLLYIO
BbICOTY CNefyloLLero afieMeHTa, YCTaHOBKY, COefMHEHVEe 3NIEMEHTOB B
efVHbIl 610K, Nogbem 6/10Ka Ha BbICOTY CnefytoLlero spyca v nosTope-
HMe 3TUX LMKIOB CO BCEMW NOCNEAYOWUMN 3NIEMEHTAMU KOHCTPYKLUN.

MoabeM CO CAO>KHbIM MepeMeLLeHeM B MPOCTpaHcTBe (MpU MOH-
TaXe) COCTOWUT M3 NOAgbeMa, FOPU30HTANbHOIO0 NepemMelLL,eHns KpaHom
M ONYCKaHWS KOHCTPYKLMWM B MPOEKTHOE NOoXeHue (MHorga — ¢
pa3BoOpoOTOM WM KAHTOBaHWEM Ha Becy).

MMo3neMeHTHbI MeTOL MOHTaXKa — MOHTaX KOHCTPYKTUBHbIMU
3N1eMEHTAMUN UM UX KPYMHBIMU 4acTAMU (KOMOHHbI, 6anku, @epmbl,
NAnTbl U T.4.). OTOT MeTOZ WMPOKO NMPUMEHAETCA NP MOHTaXe npo-
MbILUIEHHBIX U TPaXAaHCKUX 3[aHWiA, rnaBHbIM 06pa3oM — K3 Xene-
300€TOHHbIX KOHCTPYKLUWA.

Cnoco6 BepTuKanbHOro nogsema (Npy MOHTaXe) 3akiK4aeTcs B
TOM, YTO MOHTUPYEMbIE€ KOHCTPYKLWUWN NOAHWMAIOT WU YyCTaHaBAMBAKOT
Ha onopbl 6e3 ropuM30HTaNIbHOTO MepeMeLlleHns WA C He3HAUYUTeNb-
HbIM NepeMeLLeHneEM.

Cnoco6 nosopoTa (Mpy MOHTaXe) 3aKMK4YaeTCcs B TOM, YTO KOHCT-
PYKLMSA B NpoOLecce MOHTaXa HVKHen CBOel YacTblo BCE BPEMSA OMU-
paeTcs Ha 3apaHee NOArOTOB/IEHHOE OCHOBaHMWe, a NOAbEM MPOUCXO-
OUT 32 CYeT NOBOPOTA OTHOCUTE/IbHO FPaHn OMUPaHWA UK LWapHMpa,
YCTaHOBJIEHHOr0 Ha onope.

CTpOonoBOYHbIe NPUCNOCOONEHUS — OTBETCTBEHHbIE 31EMEHTHI Ta-
KenaxxHoro o6opyjoBaHus, npefHasHavyeHHble 415 HaBeluBaHUA MOJA-
HUMaemMOro 3fieMeHTa Ha KPHK MOHTaXXHOI MallWHbl B ONpefeNeHHOM
NONOXEeHUN U JonycKawlme nNpefyCMOTPEHHbI TeXHONOTMed ma-
HeBp 6€3 60/bWNX PUINYECKUX YCUNNIA MOHTOKHUKAMN.

CTblK (MOHTaXHbIA NpoLecc) — MecTO, B KOTOPOM COeAUHAKTCS
[Ba KOHL@A, [Be KpaiHue 4acTu KOHCTPYKLUUM (Hanpumep, COeguHEeHMeE
COOPHbIX 31EMEHTOB KOMIOHH B MHOT03TaXHbIX 34aHunAX). CTbIKK 6bi-
BalOT HECYLMMMN U HEHECYLLUMMU.

LLioB (MOHTaXHbI/ NpOLECC) — MECTO COeAMHEHMNA YacTel (Hanpu-
Mep, TOPU30HTaNbHble U BEPTUKa/bHble COEAUHEHUS MEXAY CMEXHbI-
MW CTEHOBbIMW MaHeNAMW UAN MEeXAY NANTaMy NepeKpbiTUi).

METOZLbI 1 CMOCOBbl MOHTAXA
CTPOUTENBHBLIX KOHCTPYKLW

MeToabl MOHTaXa CTPOUTE/bHbIX KOHCTPYKLUWIA npeaonpeaensoT
nocnefoBaTeNlbHOCTb COOPKM 3[aHuii M cnocobbl YCTAaHOBKM KOHCT-

| 162



PYyKUWiA B NPOEKTHOE NONoXeHue. Bbibop mMeTo4a MOHTaXa 3aBUCKT
0T 06bEMHO-M/TAaHUPOBOYHbIX U KOHCTPYKTUBHbIX PELIEHWI 34aHWniA, a
TakXe OT KOHKPEeTHbIX YCNOBUIA CTPOUTENbCTBA.

OpraHns3aunoHHble MEeTOAbl ONpeaensT HanpaBleHWe MOHTaxa,
nocnefoBaTe/lbHOCTb YCTAHOBKM KOHCTPYKLUWIA 1 XapakTep nogaym nx
K MOLBEMHOMY MexaHusmy (puc. 7.1).

Mpy NpPoLONBHOM HampaB/leHUM MOHTaXa KpaH nepemMeliaeTcs
BLO/Ib NPOJIETOB, & KOHCTPYKLMW MOCNEA0BaTebHO MOHTUPYIOTCA B
KaX4oM M3 HuxX. [pn nonepeyHOM HanpaBneHUW MOHTaX BejeTcs
nonepek 3gaHna. KOHCTPYKUUM YyCTaHABNINBAKOTCA NMOOYEPESHO: CHa-
Yyana B MepBbliX CEKLMAX BCEX MPOJIETOB, a 3aTeEM — B NOC/eAYOLUX.
KoMOWHMPOBaHHbI MPOAONLHO-NOMEPEeYHbIVi MeTO4 npeacTaBnsfeT
coboli coyeTaHne ABYX NpeAblgywnx MeTtofos. [Mpu Kpyrnom, oBasb-
HOM WM/IN MHOTOYrONbHOM O4YepTaHUMW 34aHWs B MAaHe UCNO/b3yeTcs
KO/MbLEBOV METOA MOHTaxa, mpeAnonaratliuii BegeHne paboT no
X0y 4acoBON CTpenku Nnbo HaoboporT.

BepTukanbHoe HanpaBfieHne MOHTaXa NpUMeHAeTCs Npu BO3Beje-
HUWN BbICOTHbIX 34aHWIi, & rOPU30HTaNbHOe — MNP BO3BEAEHUMN NU-
HEMHO-NPOTAXEHHbIX 34aHNI U COOPYXeHUA. OUYepeHOCTb MOHTaxa
HaszHayaeTcsd C y4yeToOM TpebGOBaHUI YyCTOWYMBOCTM KOHCTPYKLUWUI B
npouecce BbIMOIHAEMbIX paboT.

Puc. 7.1. Cxema opraHusaunm MOHTaXHOro npotecca
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PasgenbHblil (AudhepeHLMPOBaHHbIA) METOL MOHTaXa npegycmar-
puBaeT MocnefoBaTe/lbHYH YCTaHOBKY OAHOTUMHbIX KOHCTPYKLMUIA B
npefenax BCEro 34aHWA WAM OTAENbHON 3aXBaTKW W TOMbKO mocne
3TOr0 YCTAHOBKY KOHCTPYKLMWIA APYroro Tuna O4HUM UAW HECKONbKU-
MU KpaHamu.

MpuMmeHeHVe pa3fe/ibHOTO MeToAa MOHTaXa LenecoobpasHo npu
60blWKX 0O6bemax CTPOUTENbCTBA, FA4e Ha NOCnef0BaTe/IbHOCTb MOH-
Ta)ka KOHCTPYKUMUIA BNMAET HEOO6XOAMMOCTb 3aMOHONIMYMNBAHUA CTbl-
KOB MeXJy KONOHHaMu U hyHLaMeHTamMu.

KomnnekcHbI MeTof npefnofiaraeT nociefoBaTeNbHbIi MOHTaX
BCEX Pa3HOTUMHBLIX KOHCTPYKLUMIA B npefenax KaXLON MOHTaKHOM
Auelikn (0QHON UMM HECKObKMX) 3a OLHY MPOXOAKY KpaHa. Mpeumy-
WecTBO 3TOr0 MeTo4a 3ak/t4yaeTcs B BO3MOXHOCTM O0CBOGOAUTH
(hPOHT AN BefeHMA mocneaywwmnx pabort (Hanpumep, ANS HaBECKU
CTEHOBOT0 OrpaxjeHus, yCcTpoicTBa KpoBAN U T.4.).

KoM6UHMpOBaHHbIA METOA4 MOHTaXKa npegycmaTpuBaet coueTaHue
ABYX MpeabiayLlinx MeToaoB, T.e. 0fHa 4acTb KOHCTPYKLUWIA ycTaHaB-
NWBaeTCA pas3feNbHbIM MeTOAOM, a Apyras 4acTb — KOMMIEKCHbIM.
HanpvmMep, KONMOHHbI 1 6anky ycTaHaBNMBAKTCS pasfenbHbiM (and-

Puc. 7.2.  CxeMbl opraHu3auum MOHTaXHbIX paborT:

a — C NPUO6GbLEKTHOTO cKNaaa; 6 — ¢ TPaHCMOPTHLIX CpeacTs; 1 —
CKNaj KOHCTPYKUWIA; 2 — TPaHCMOPTUPOBAHWE KOHCTPYKUMIA, 3 —
pasrpy3ka C TPaHCMOPTHbIX CPEACTB; 4 — CTPENOoBOIi KpaH; 5 —
KacceTta [N XpaHeHUsl KOHCTPYKUMIA, 6 — GalleHHbIli KpaH; 7 —
MOHTUPYEMBI 3NeMeHT
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(hepeHLMPOBAHHbLIM) METOAOM MOHTa)Ka, a KOHCTPYKUMM WwaTpa no-
KPbITUS — KOMIMJIEKCHbIM.

B 3aBMCUMMOCTM OT OpraHm3ayum nogadym KOHCTPYKLUM NMOA MOH-
TaX pasnuyalT crneayroliMe MeTobl MOHTaXa: MOHTaX C NpeABapu-
Te/IbHOWN pacKnagKoh KOHCTPYKLUWUI Yy MecTa MOHTaXa C MPUO6beKTHO-
ro cknafa (puc. 7.2, a), TPaHCNOPTHbIX cpefcTB (puc. 7.2, 6) UAN KOH-
BEMEPHOW NUHUMN.

Mofaya KOHCTPYKUMIA MOL MOHTaX MOXET OCYLW,ecTBAATbLCA C
TPAHCMOPTHbLIX CPeACTB (C KO/ec); TpaHCNOpPTHOe CPeAcTBO yCTaHaB-
NNBAETCS B 30HE AeNCTBMA KpaHa. DTOT METO/ NO3BONSAET UCKNOUYNTD
npefBapuUTeNibHYI0 packnafKy 3/1eMeHTOB, T.e. pa3rpy3ka CoOBMellaeT-
CA C MOHTaXOM. Pa3HOBMAHOCTbI 3TOr0 MeToda fIBAAETCSA Mojava
KOHCTPYKUWUI C KOHBENEPHOW NMHWKU, Ha KOTOPOW MOOYepenHO OcCy-
W ecTBAETCA pAL onepayuii Mo YKPYMNHEHNIO.

MpepBapuTenbHas packnagka 3/IEMEHTOB Yy MeCT MOHTaXa BbIMO/I-
HseTCA 06bIYHO MpY BO3BEAEHUWN OAHO3TAXHbIX 34aHUIA UAN, HaNpwu-
Mep, Korga 3fieMeHTbl HaXxoAaTCca Ha MPUOOGBLEKTHOM CKiafe UAu npej-
BapUTENbHO YKPYMHSOTCS, OCHalLalTCs U NOAroTaBIMBalOTCA K ycTa-
HOBKE Ha CrelunanbHO OTBEAEHHON Mowajke.

MeTofbl BbIMOMHEHNS MOHTaXHbIX OMNepalunii 3aBUCAT OT CTENEHMU
YKPYMHEHNA KOHCTPYKUMIA neped nogbeMomM. MOHTaX M3 OTAEeNbHbIX
0TNpPaBOYHbIX MapoK (pOCCbiMb) MPOM3BOAUTCA B CAy4vasx, ecivm ux
macca 6/1mM3Ka K rpy30nogbeMHOCTU MPUMEHAEMOI0 MeXxaHu3Ma Waun
€C/IN 13-3a Manoro KoamM4yecTBa 31eEMEHTOB YKPYMHEHUE OKa3blBaeTCs
39KOHOMUYECKN HelenecoobpasHbiM.

B 3aBMCUMOCTM OT CTEMEHWN YKPYMHEHUA CYLLECTBYIOT clefytoune
METOAbl MOHTaXa: MeSIKO3MIEMEHTHbIN, MO3NEMEHTHbIN, G6M0YHbLIA 1
LeNbIMU COOPYXXEHUSMUA.

Mpn MeNKo3eMEeHTHOM Y MO3/IEMEHTHOM MeTOAaX MOHTaxa moc-
NnefoBaTeNIbHO YCTaHABMMBAOTCA KOHCTPYKTUBHbIE 3/IEMEHTbI UK OT-
[leNlbHble MX YacTW: KOMOHHbI, 6anku, hepmbl.

ApheKTMBHOCTb MOHTaXKa BO3pacTaeT, €C/IM OH BefeTcs 61oKamu
KOHCTPYKLMWIA, KOTOpble BKAKOYalOT B Ce6s ABa MM HECKONbKO 3fe-
MEHTOB, WM KOHCTPYKTUBHO-TEXHOOTUYECKMU 610KAMM, COCTOALL M-
MW M3 CTPOUTE/NbHbLIX 3/IEMEHTOB U OMpPeLeNeHHOro 060py0BaHNs
(3NEKTPUYECKOr0, MEXAHUYECKOTO U Ap.), UIW LeNbiIMA COOPYXEHUS-
Mu (3akntovaeTca B cOOpKe UX Ha 3eM/ie C MocaeAyWwrM NogbeMom
N YCTaHOBKOW B MPOEKTHOE MOJIOXKEHME).

Mpn 6N104HOM MOHTaXe KOHCTPYKUMUM A0 MogbeMa YKPYMHSOTCA B
6n10KK (Nnockue, NMPOCTPAHCTBEHHbIE, G/IOKM MOMHO FOTOBHOCTW W
ap.) maccoii 40...60 T 1 60/1ee Ha CO0POYHBIX KOHBeepax. TexHono-
rnyeckue 6/70KM J0 NOAbEMA OCHALLalOTCSH TEXHOMOTMYECKMM 060pYy-
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fOoBaHMEM (CUCTEMbl BEHTUAALNUK, NblieyfaneHns, oceewieHus). Cre-
NeHb YKPYNHeHUs B 610K 3aBUCUT OT FPy30MNO4bEMHOCTA MOHTaX-
HbIX MaWwuH. Mpu TakoM MeTo[e MOHTa)Ka CoKpalLatTCca KOM4YecTBO
noLbeMOB, 06beM paboT, BbIMOHAEMbIX HA BbICOTE, TPYL0EMKOCTb U
CpPOKM paboT.

MOHTaX LenbiMU COOPYXeHUsMU — Hanbosiee COBEpLUIEHHAs
thopma 6/104HOr0 MOHTaxa. lpyu 3TOM MeToAe COOPYXEHUE YKPYMHSA-
eTCcs A0 MOJIHOM MOHTaXXHOI FOTOBHOCTM Ha 3eMJ/ie U B MPOEKTHOE MOo-
NOXKeHMe NMOAHMMAETCA COOpPaHHbIM LENMKOM. OTOT METOA MOHTaxa
COMpPSXKeH C 60MbWIMMKN 3aTpaTaMMn Ha YCTPOWCTBO BPEMEHHbIX CTEH-
[0B.

Cnocobbl MOHTa)ka OTAMYAKTCA TEXHONOTMYECKUMU MPUEMAMM
Npu BO3BEAEHWUU 34aHWIA U COOPYXKEHWIA TEM WU UHBIM METOAO0M.
Mpn 3TOM YYUTbIBAKOTCA KOHKPETHbIEe YC/IOBUA CTPOUTEIbHON nno-
WaaKn, pasMmepbl KOHCTPYKLWUA, NCNONb3yeMble MOHTaXHbIE MaLlWHbI
N MEXaHU3Mbl.

Vicnonb3yloT crefytowmne cnocobbl MOHTaXKa KOHCTPYKLWIA: Hapa-
WMBaHWeM; NoApawuBaHneM; NOLLEMOM CO CNOXHbIM MEPEMELLEH M-
€M B MPOCTPAHCTBE; MOBOPOTOM; NMOBOPOTOM CO CKONbXEHUEM; Haj-
BVMDKKOW W BEpPTMKaNbHbIM MepemMelieHnem (puc. 7.3).

Mpn MOHTaXKe cnocob0oM HapaliMBaHUS Bbillenexawue 31emMeHThI
KOHCTPYKLMIA nocnefoBaTe/lbHO yCTaHABIMBAOT Ha paHee CMOHTUPO-
BaHHble. Mpn 3TOM BbiCOTA NMOAbEMA KPHOKa LO/MKHA 6biTb 60MbLUE
BbICOTbI MO4beMa MOHTUPYEMOW KOHCTPYKL UM,

CyuiHoCTb cnocoba nogpauiMBaHneM 3akato4aeTcs B TOM, YTO CHa-
Yyana Ha 3eM/ie Y MecTa MOHTaXa CoO6MpalT BEPXHIOK 4YacTb COOpPY-
XXEHUS U NOAHUMAIOT ee Ha YPOBEHb, HEMHOTO MPeBbILWalo LWL Ui BbICO-
TY HUOKenexallero sfieMeHTa. 3aTeM Ha 0CBO6GOXAEHHOE MecTo noj-
BOAAT Cneayloulyto (0T Bepxa) 4acTb COOPYXXEHUA U COEAUHSAIOT ee C
paHee MOAHATON M yCTaHOBEHHON. MOHTaX BeAeTCA Yalle BCEro C
MOMOLL b ABYX KPaHOB, MayT WK WeBpoB. Mpu 3TOM rpy3onogbem-
HOCTb MOHTaXHOr0 MexaHu3Ma LOo/KHa ObiTb 60/blIe MacChbl BCEX
6/10KOB KOHCTPYKL UM, KPOMe HUXXHEro 6/0Ka.

Mpn mMoHTaxe cnocoboM MoAbemMa CO CNOXKHbIM MepeMeLLeHneM B
NMPOCTPaHCTBE MOHTUPYEMYH KOHCTPYKLMIO UK ee YyacTb NOAHUMA-
0T, MepemMeLwarT U ONYyCKalT Ha NPOEKTHYK OTMeTKy. BbicoTa
nofbemMa KproKa KpaHa Npu MOHTaXe 3TMM CnocoboM LO/DKHA ObiTb
60nblIe BbICOThI 3AaHUS.

Mpn mMoHTaxe cnocobom MOBOPOTa KOHCTPYKLMA B mpoLecce ee
nofbemMa onupaeTcs Ha 3apaHee NOAFOTOB/JEHHOe OcHoBaHuWe. [1oBO-
POT MPOMNCXOAUT OTHOCUTENIbHO FPaHW OMMUpPaHUa UK WapHupa, 3aK-
penseHHOro Ha onope. Mo Mepe NOAbeMa HUMXKHAS YacTb OCTaeTCs Ha
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n M -
i = |encziczi|
Puc. 7.3.  Cnocobbl MOHTaxa:

a — HapauBaHvem; 6 — nogpaliuBaHuem; B — MOALEMOM CO
CNOXHbLIM MEepemMelLeHnemM B MPOCTPaHCTBE; I — MOBOPOTOM; [ —
MOBOPOTOM CO CKOMbXEHWUEM; € — HaABWKKOM; X — BepTUKa/IbHbIM
nepemMelleHmeM; 1 — HavyanbHas cTagus MoHTaxa; 2 —
NpoMexyTouHas CTagus MOoHTaxa; 3 — 3aBepluatollas craus
MOHTaXa

MecTe, & BepX NOCTENEHHO 3aHWMAeT HYXXHOe MOoMoXeHne. ITOT CMo-
c06 NpUMeHSIeTCS ANS MOHTaXa TSHXKeNblX KOMOHH, MayT, Tpy6, onop
N T.40. ANd MOHTaXKa NMPUMEHAKTCA KpaHbl, MayThbl, LWEBPbl U Ap.

Mpyn MOHTaXKe CNOCO60M MOBOPOTA CO CKONbXXEHUEM HUXKHUI KO-
Hel, KOHCTPYKLUMW ONMpaeTcs Ha OMOPHYH TeNexky, 060pyA0BaHHYO
lWapHMpoMm. B npouecce nepeBofa KOHCTPYKLUW M3 TOPU3OHTaNbHO-
ro NoONOXeHUs B BEPTUKANbHOE HUXXHUI KOHel, KOHCTPYKL MW BMECTe
C TEeNIeXXKOW nepemelyaeTcs K MecTy ee yCTaHOBKMW. Mpu 3TOM KOHCT-
PYKLUMA coBepllaeT MocTynaTe/NbHOe NepeABMXEHUE, a KpaH OCTaeT-
CSl Ha MecTe.
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Mpu MOHTaxe cnocoboM HafBU>KKWN MpeLBapUTENbHO B CTOPOHE OT
MecTa MOHTaXa cobuparTCca YKPYMHEHHbIE G6/I0KN UAN COOPYXEHUS
LeIMKOM M C MOMOLLbI0 CreumnanbHbiX YCTPOMNCTB UX MepemeLtarT K
MecTy YCTaHOBKMU.

JTOT MeTO4 UCMO/b3yeTCs MPU MOHTaXe MOKPbITUA NPOMbILLJIEH-
HbIX 34aHWI, MNPOMETHbIX CTPOEHNA MOCTOB U T.N. MpUMeEHeHe MeTOo-
[ia HaABVKKOWM MO3BONSAET 3HAUYNTENbHO COKPaTUTb CPOKU CTPOUTENb-
CTBa W 3aTpaThl Tpyfga.

CyuwHocTb cnocoba BepTUKaNbHOIO MePeMELLEHNS 3aK/toyaeTcs B
TOM, YTO KOHCTPYKLMM MOLHMMAKT U yCTaHaB/MMBalOT Ha 0Nopbl 6e3
nepemMelleHnsa No ropu3oHTann. Ans nofbeMa UCMOMb3YOT NOAbEM-
HUKWN (NEHTOYHbIE WU TUAPABANYECKME), MOHTaXHbIE MayTbl U MOP-
Tasnbl.

BepTuKanbHbIl NOABEM BbIMOMHAKT B CMeAyOLULeA nmocneaoBa-
TenbHOCTW. Mocne nogbema KOHCTPYKLMM Ha 3aflaHHYI0 OTMeTKY MOoj
Hee NMOABOAAT OMOPY M MOC/e LOCTUXEHUS HEOBXOAMMOI MPOYHOC-
TV B CTbIKE MOHTUPYEMbIli 3/IEMEHT OMYCKaloT Ha MPOEKTHYK OTMeT-
KY.

B 3aBMCMMOCTM OT NPUEMOB HaBOAKM MOHTUPYEMbIX 3/IEMEHTOB Ha
onopbl (MPOEKTHble OTMETKM) U MPUMEHSEMbIX MPU 3TOM TeXHUYe-
CKUX CPeACTB pas/inyatoT crefyroline cnocobbl MOHTaXa: CBOOGOAHBIN,
OrpaHNYeHHO-CBOGOAHbBIN, OrPaHNYEHHbIA U MPUHYANTENbHbINA.

Mpn cBOGOAHOM crnocobe MOHTaxa, Hambosee pacnpoCTPaHEHHOM,
KOHCTPYKLMWN yCTaHaBNMBAKOTCA Ha ONOpYy Mpu ee CBOGOAHOM nepe-
MelleHnn, 6e3 NCnonbL30BaHMA Kaknx-nmbo ycTpolicTB, OrpaHn4uBa-
IOLLMX €€ MOOXEHNE.

TOYHOCTb YCTAaHOBKM KOHCTPYKLMWIA 3aBUCUT OT ONbiTa MOHTaXHMU-
KOB; CHayana TO4YHOCTb NPOBEPSAETCS BM3yanbHO, a 3aTEM C MOMOLLbIO
reofesny4yecknx npmbopos.

Mpy orpaHM4yeHHO-CBOGOAHOM CMOCO6e MOHTaXa, TakXe LUPOKO
pacnpocTpaHEeHHOM, MPUMEHAKTCS HEC/OXHbIe MPUCNOCOb6eHmns
(8na obneruyeHns HaBOAKM), YaCTUYHO OrpaHUYMBalOLLME NMepemeLle-
HUE MOHTUPYEMbIX KOHCTPYKLMWIA B OL4HOM WM HECKONTIbKMX Hanpas/e-
HUAX (OpPMEHTUPbLI, (PUKCATOPbl, NOBUTENN U Ap.).

OrpaHnyYeHHblli cNOC06 MOHTaXa CBA3aH C MCMNOMb30BaHUEM pas-
NINYHbIX KOHAYKTOPHbIX YCTPOWCTB, NPENATCTBYHLWNX CMELEHNID
MOHTUPYEMbIX 3/IEMEHTOB BO BCEX HampaBieHUAX.

MpuHYANTeNbHbIA cNOCO6 MOHTaXa TpebyeT HEO6XOAMMON TOUYHO-
CTU N3rOTOBNEHNA yCTAHAB/IMBAEMbIX 3/IEMEHTOB M COOTBETCTBYHOLLUX
KOHCTPYKLWA ONOPHbIX Y3/10B.

Tpebyemas TOYHOCTb fOocTuraetca 6narofaps LOMONHUTENbHbLIM
NPUCNOCOBMEHNAM N KOHAYKTOpPaM. Pa3HOBMAHOCTbIO MPUHYAUTENb-
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HOro cnocoba MOHTaXa ABAAeTCS 6e3BbIBEPOYHbLIA cnocob (Hanpu-
Mep, KOMOHHbI, NMOAKPaHOBble 6anky yCcTaHaB/NMBAKOTCA Ha 3apaHee
BbIBEPEHHbIE OMOPHbIE MOBEPXHOCTH).

KOHTPOAb TOYHOCTU YCTAHOBKM MOXET 6blTb BU3yanbHbIM (C NOMO-
Wbl OTBECA W [p.) U UHCTPYMEHTaNbHbIM (C MOMOLLbI TEOLONUTA,
HuUBenunpa v ap.).

YKPYNHUTENIbHAA CBEOPKA CTPOUTENBHbIX
KOHCTPYKLIAW

YKpynHuTenbHas cO0pKa KOHCTPYKLUIA NPUMEHAETCA B TeX Cnyya-
AX, KOTfa 3/MIeMeHTbl KOHCTPYKLMIA M3-3a MX rabapuTHbIX pasMepos
UM Maccbl He MOTYT AOCTaBAATLCA C 3aBOA0B-U3rOTOBUTENEN B LIE/IOM
BUIE.

Mpn 3TOM Ha 06bEKTAxX YacTu 31eMeHTOB (OTMpPaBOYHble MapKwu)
nepes MOHT&XOM YKPYMHAIOTCA 4O LeNOro 3fieMeHTa.

YKpynHuTenbHas cbopka KOHCTPYKL WA NpoM3BOAMTCA Ha cbopouy-
HbIX MfowWwankax, 060pyf0BaHHbIX CTEHAAMW UM KOHAYKTOpaMu, no-
3BOIAOLLMMUN 3aKPENNATh KOHCTPYKLUM N OCYLLECTBASATb UX BbIBEpP-
Ky Y PUXTOBKY B npouecce cOOpPKM, HA KOHBEWEPHbIX MHMAX, nepe-
CTaBHbIX UM MepefBMXHbIX CTeHAax. Ha nnowagkax cobuparTcs
OAHOTUMHbIE UIN PA3HOTUMHbIE 3/IEMEHTbI, Ha CTEHAaX — KOHCTPYK-
UMK TONbKO OAHOrO TMNa.

CO6opHble NowWagKy Ans YKPYNHUTENbHOW COOPKM pacrnonaratTcs
B MOHTa)KHOI 30HE KpaHa Wan Npu LeHTPasbHbIX CKMajax, a KOHBeW-
€pHble MMHUN N CTeHAbl — B6IU3N 0ObEKTOB.

KONOHHbI YKPYMHAKTCA B TOPU30OHTA/IbHOM MO/IOXEHUN Ha CTEH-
Lax unu cTeHAax-KoOHAYKTopax; 60/blienpoeTHble (NponeTom 24 M u
60nee) cTponuabHbIe PepMbl M3 ABYX NONYy(HepM — B BEPTUKAIbHOM
MOMIOXEHNN Ha CTEHAAX UAWM B KacceTax.

O6bem 1 xapakTep YKPYNHUTENbHON COOPKM 3aBUCUT OT mapamert-
POB MOHT&)XHbIX KPaHOB, TPAHCMOPTHbIX CPEACTB, KOHCTPYKTUBHbIX
0COOGEHHOCTEN MOHTUPYEMOTO 3[aHUS WU COOPYXEHUS, a Takxe OoT
3KOHOMMUYECKOW 3thheKTUBHOCTU MOHTaXa 3A4aHUA YKPYMHEHHbIMM
MOHTQXHbIMU €4NHULLAMU.

Mpn MOHTaXe 34aHUI YKPYMHEHHbIMW eAUHMLAMY COKpalLaeTcs
NPOLO/DKUTENbHOCTh U TPYA0EMKOCTb paboT, NMOSHEee MCMOoNb3ykTCA
rpy30noLbeMHbIE MEXaHWU3Mbl, COKpalaeTca 06beM BEPX0/a3HbIX pa-
60T, TaK KaK OCHOBHble CHOpPOUYHbie paboTbl BbIMOAHAKTCSA Ha YPOB-
He 3emau.
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Q B BPEMEHHOE YCWNEHWE W OBYCTPOWCTBO
KOHCTPYKLIAW

BpeMeHHOe ycuieHUe 31EMEHTOB KOHCTPYKUMIA NpU MOHTaxe
BbIMOJIHAETCSA B TeX CAy4yasx, Korja nprMeHsieMble cnocobbl CTPONOB-
K He 06ecneynBalOT MPOYHOCTN U YCTONYUBOCT MOHTUPYEMBIX 3/e-
MEHTOB B L/IOM WU UX OTAE/bHbIX YacTeil Npu NoabeMe.

B OCHOBHOM 3TO OTHOCMUTCS K MOHTaXy MeTa/lIMYEeCKNX KOHCTPYK-
unii. Hanpumep, Npu MOHTaXe METa/IMYECKUX (hepM YCUNUBAKOT
OAVH U3 ee MOSICOB, A/s1 YEr0 K HVDXKHEMY WU BEPXHEMY MOsCY (ep-

Puc. 7.4.  YcuneHue KOHCTPYKUMIA nepef NogbeEMOM:
a — (epma; 6 — KONOHHa; 7 — GpeBHO; 2 — MPOBONOYHAS CKPYTKa,;
3 — BpeMeHHbIn ynop; 4 — Tpoc; 5 — cTAxHas mydra
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Mbl Ha paccTosaHum 0,8..1,0 M Apyr oT Apyra 3akpennsT 6o0nTaMu
WA XOMYTaMy NAACTUHbI, TPY6bl UK Weennepbl, 6pycba nan 6pesHa
(puc. 7.4). B nBYyXBETBEBbIX KO/IOHHaX, KOTOpPble B NPOLECCE MOHTaXa
MoBOpayMBalOT, ONMpas Ha HUXHUI KOHel OLHON BeTBW, yCTaHaB/U-
BalOT BPEMEHHYI0 Pacnopky Mexay BeTBAMW AN NpefoTBpalLeHuns
gehopmaunin B packocax peLueTKu.

B anemeHTax Xene3o6eTOHHbIX LUINHAPUYECKUX 060/104EK, apMO-
LLleMeHTHbIX CBOLOB M HEKOTOPbLIX APYrUX 3/MeMEeHTax Ha nepnoj MOH-
Ta)ka yCTaHaB/MMBalOT BPEMEHHbIE 3aTHXKN U CXBAaTKW, MpefoTBpaLya-
ol Me NosBAeHNE JOMNOMHUTENbHbBIX YCUNA.

[na obecneyeHns 6e3onacHbIX YCNOBUIA TpyAa MOHTaXHUKOB Ha
BbICOTE COOPHbIE KOHCTPYKLUMUW 06yCcTpanmBalTCA NOLMOCTAMU, NIKO/b-
Kamu, necTHuULaMu WU APYTUMU BPEMEHHBIMWU MPUCMNOCOGNEHUAMMN.
VIHBeHTapHble HaBeCHbIe NOAMOCTW, NOWAAKMA U NECTHULbLI MPUKpen-
NAT K MOHTUPYEMbIM 3/IeMEHTAaM Y MeCT UX YCTaHOBKMW.

3ajenka CTbIKOB KOHCTPYKL WA BbIMOMHAETCSA C HABECHbIX MOAMOC-
Teil. Mpu paboTe Ha 6ankax u hepmax 60MbLIOK BbICOTbI UCMOMb3Y-
IOTCA NIONbKK, COBMELLEHHbIE C NecTHULeR. [ns 6e3onacHoi paboThbl
MOHTa>XHWKOB BJl0/Ib MOACOB (DepM HATArMBAKOT CTPAXOBOYHbIE KaHa-
Thl.

Ha KOHCTPYKLUMW HABeLWMBAKT KaHaTbl, OTTAXKW, TPOChI ANdA pac-
CTPOMOBKMW W [Lpyrue afnemMeHTbl, NpefHasHayYeHHble A4 npejoTspa-
WeHNA pacKaymBaHWA 3N1EMEHTOB, MAABHOV HaBOAKW Ha NMPOEKTHYIO
OTMETKY, AMCTaLMOHHON paccTPONOBKM U BbINOMHEHNA APYTUX onepa-
L.

5. BbIBEPKA N BPEMEHHOE 3AKPEMNJIEHNE
KOHCTPYKLIAW

Mpu BbiBEPKE KOHCTPYKLUM KOHTPONMUPYHTCS €€ MOOXKEHWE MO
BbICOTE; CMELLEHNE OTHOCUTEIbHO MPOEKTHOr0 MecTa YCTAHOBKMU B
ABYX Hamnpas/fieHUsX; NOBOPOT OTHOCUTENbHO BEPTUKANbHOI OCK; Ha-
K/MIOH BEPTUKANbHOW OCK B [BYX HampaBleHUsX.

CNoXHOCTb BbIBEPKU KOHCTPYKLUU BO MHOTOM OMpefenseTcs me-
TOAOM €e YCTaHOBKMU.

Mpu cBO6OAHOM MeTOAe MOHTaXKa OpPMEHTUPOBAHUE 1 YCTaHOBKa
KOHCTPYKLMW JOCTUTAlOTCS COBMECTHbIMU AEACTBUAMU MOHTAXHUKOB
M ABUXKEHWEM KpaHa. Mon0XeHne KOHCTPYKLUWUM KOPPEKTUPYeTCs C
MOMOLL b MOAKOCOB, CTPYOLMH, pacyanoK, 04MHOUYHbIX KOHAYKTOPOB,
CBSI3bIBAIOLMX YCTAHAB/IMBAEMYH KOHCTPYKLMIO C paHee YCTaHOB/EH-
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HbIMW. TOUYHOCTb YCTAaHOBKM KOHCTPYKLMW B LLe/IOM 3aBUCUT OT KBa-
AMprKaLMn MOHTaXXHUKOB.

Mpn orpaHW4YeHHO-CBOGOLHOM MeTOAe MOHTaXa MepemelyeHune
KOHCTPYKLMM OrPaHNYEHO OAHWUM WU HECKONbKUMMW HanpaBleHUsIMH.
[ns aToro ncnosb3yrTCa ynopsl, GUKcaTopbl, TPynnoBbie NPMCcNoco6-
neHns (KOHAYKTOPbI).

Kapkacbl MHOTOMPONETHbIX U MHOTO3TaXXHbIX 34aHUA 1 3[4aHWUI
3HAYNTENbHOM NPOTSHKEHHOCTN BO3BOAATCA MPOCTPAHCTBEHHO-XKECT-
KuMn 6nokamy (NponeTtsbl, YacTy Kapkaca B npefenax TeMnepaTypHo-
ro 610ka, ataxa) ¢ KOMMIEKTHOW YyCTaHOBKOM W 3aKpenieHNem BCEX
3/1IEMEHTOB KOHCTPYKLUM KaXAoro 61oka. MpogonsHas yCTOMUYMBOCTb
CMOHTMPOBAHHOI YacTW 34aHUs LOCTUraeTCA YCTaHOBKOI BepTUKab-
HbIX CBSI3e/ MO KO/MIOHHAM, XXECTKUM COefMHEHNEM MOACTPOMUIbHbBIX
thepm c Ko/loHHamu. MonepeyHas ycTONYMBOCTb 34aHUSA LOCTUTAETCA
KpenjeHneM KOMOHH C (hyHAaMeHTamMu, XEeCTKMM CONpPsXKeHUeM CTpo-
MUNbHLIX (hepM C KONTOHHAMMW U YCTAHOBKOW FOPU30HTaNbHbIX CBA3EN
MexAay hepmamu.

Mpwn ycTaHOBKe COOPHbLIX (PYHAAMEHTOB HAHECEHHbIE HA HUX pUc-
KN OCell COBMELLATCA C OPUEHTMPaMMN Ha OCHOBAHUAX WM Xe uc-
MONb3yeTcs reofe3anyvyecknini UHCTPYMEHT.

Mpn MOHTaXKe KOJMIOHH OCU HVXXHE 4acTu KOJIOHHbI COBMELLatT-
CA C prCKammn pasbuBOYHbLIX OCE, PACMOMIOXKEHHbIX HA (hyHAAMEHTaXx,
UMW C pUCKamm Oceli paHee CMOHTUPOBAHHbLIX KOHCTPYKLUA. BepxHss
4yacTb KOJIOHHbI BbIBEPAETCS MO ABYM B3aWMHO-MEPMNEHANKYNAPHbIM
HanpaB/IEeHUSIM OTHOCUTE/IbHO Pa3bMBOYHbLIX OCeil. DuKcaLna NPoeKT-
HOr0 MOJIOXEHUSA KOMIOHH 06ecneynBaeTcs Npu MCNONb30BaHUM NPO-
CTPAHCTBEHHbIX KOHAYKTOPOB.

depmbl, 6anKn, NAUTbI, NaHeAN yCTaHaB/IMBAKOTCA B MPOEKTHOE
MO/I0XKEHME MO puUcKam, ynopam, WTbIPAM AM60 MO PUKCUPYOLLAM
yCTpO/icTBaM, BXOASILLMM B KOMMIEKT KOHCTPYKUWUIA. [pn MOHTaxe
KOHCTPYKL WA, UMEKLLNX BbIMYCKN apMaTypbl B CTbiKax, 4O/MKHa ObITb
obecrneyeHa NX COOCHOCTb C BbiMyCKaMy apMaTypbl B KOHCTPYKLUAX,
K KOTOPbIM OHW MPUMbIKAKOT.

MAnTbl NOKPbITUA (NEPEKPbITUA) YKNaAblBalOT Ha DepMbl UK PU-
renn (6anku) tak, YTo6bl KOHLUbl UX MMeNUN paBHble MOWAAKN ANS
onupaHus.

BpemMeHHOe 3aKpensieHne Nponu3BOAUTCA B TOM Cllyyae, eciim MOH-
TUPYEMbIA 371eMEHT, YCTaHOBNEHHbIA B MPOEKTHOE MONMOXEHMUE, He
ob6nafaeT LOCTAaTOYHON COBCTBEHHON YCTONYMBOCTLIO. [nd obecneye-
HUS YCTOWYMBOCTM NMPUMEHAKDTCS ChelnanbHble MOHTaXHbIE MPUCNO-
c06/1eHNs, YacTo ABNAKLWMECA OLHOBPEMEHHO U NMPUCMOCOBIEHNAMMK
ANS BbIBEPKMN.



Llﬂ;' *1 CTbIKN N COEANHEHUA CTPOUTENBHbIX
KOHCTPYKLWW

3aMOHONIMYMBAHMNE CTHIKOB COOPHBIX XXENe306eTOHHbIX KOHCTPYK-
LW ABNAETCH COCTABHOW YaCTb0 OCHOBHOTO MOHTAXHOrO npouecca.
Ero BbINO/IHEHNE HEMOCPELCTBEHHO 3aBUCUT OT npoLecca yCTaHOBKM
KOHCTPYKLUWIA 1 B TO XX€ BpeMs OKa3blBaeT Ha HEro BAMsAHME, TaK Kak
BO3MOXHOCTb YCTaHOBKMW 3/IEMEHTOB 0YepefHOro Apyca onpegenseT-
CA LOCTUTHYTOI MPOYHOCTHIO CTbIKOBbIX COEANHEHWA.

CTbIK/ 1 LUBblI 3aMOHOINYNBAKOTCA PaCTBOPOM UK 6eTOHHOW cme-
Cbl0 MOC/Ee BbIBEPKW YCTAHOBKW 3/1EMEHTOB KOHCTPYKLWIA, NPUEMKMN
CBapHbIX COEAMHEHUI N BbIMONHEHUS aHTUKOPPO3UMNHON 3alUThbl
CTaNbHbIX 3aKNafHbIX AeTaneii u BbIMYCKOB apMaTypHbIX CTEPXHEN, a
TakKXe NPOMbIBKW MOBEPXHOCTY 6eTOHA COefUHAEMbIX YaCTel KOHCT-
PYKLWA.

CTbIKM1, BOCNIPUHUMAIOLWME PACYETHbIE YCUINA, 3aMOHOIMYNBAIOT-
cA GETOHHOW MM pacTBOPHOI CMeCcbl 60nee BbICOKON MapKu, Yem
6eTOH CTbIKyeMbIX 3anemeHTOB (Ha 20% u 6onee). CTbIKK, HE BOCMPU-
HMUMalKLLMe pacyeTHble YCUNUA, 3aMO/HAOTCA 6eTOHOM Mapku 150
nnn pactsopom mapku 100 v BbiLle.

bBeToHHasa nnu pacTBOpHas CMeCb MofaeTcsd B CTbIK MOA LaBJfieHU-
eM MeXaHW3MPOBaHHbIM CMOCO60OM WU BPYUHYIO.

3anonHeHve CTbIKOB 6ETOHOM UM PacTBOPOM MPOU3BOAMUTCA MpU
NMOMOLLW MHEeBMOHAarHeTaTene, KOMMNIEKCHbIX MHEBMATUYECKUX YCTa-
HOBOK, paboTarLwWwmx no NPUHLUNY TOPKPETUPOBAHUSA, MIYHXEPHbIX
WM BUHTOBbLIX PaCTBOPOHACOCOB U LieMeHT-NyLleK (ToNbKo Ang pa-
CTBOPOB) U Apyroro o60opyfoBaHus.

3anofiHeHvie MOJMIOCTM CTbIKA KOMIOHH MOABUXHbLIM PacTBOPOM MOf
faBneHvem npou3BoAMTCA METOAOM MHBELMPOBAHWA B CreLnanbHy
onany6Ky C NOMOLLbO CMECUTENA-UHBEKTOPA, PYUYHbIM HACOCOM WK
pacTBOpPOHACOCOM C MOMOLLbIO KOMNpeccopa B onanyoky. Anga 3agen-
KN CTbIKOB COOPHbIX X€Ne3006eTOHHbIX 3/1EMEHTOB NPUMEHSAETCH UH-
BEHTapHaa meTannnyeckas onanyoka.

3amMOHONNYEHHbIE CTbIKM B NMepuog TBepAeHus 6eToHa (pacTteopa)
NpefoXpaHAT OT yaapa, COTPACEHWUI, BO3AECTBMA NPAMbIX COMHeY-
HbIX nyyei. [na co3faHns BNaXHOro pexuma TeepaeHma 6eToHa 3a-
MOHO/IMYEHHbIE CTbIKV YKPbIBAIOT ONUAKAMY UM MELIKOBUHON W CU-
CTeMaTUYeCKN YBNAXHAKT B TeYyeHue Tpex CYTOK.

Mpy MOHTaXe HapyXHbIX CTEHOBbIX NaHeneil B BepTUKa/ibHble ©
rOpuU30HTasIbHble CTbIKW 3aKNafblBalOTCA YMIOTHAKOLWME 3N1aCTUYHbIE
MPOKNagKn U3 nopomsonia unu pyrux nogobHbIX MaTepuanos.
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CBapKa MOHTaXHbIX COEAMHEHWII MPOU3BOANTCS MO0 Ha CTeHAax
(cTennaxax) B mpouecce YKPYMHUTENbHON CO0PKU KOHCTPYKUUiA, 1160
B NPOEKTHOM NONOXeHun. CBapka CTbIKOB W Y3/10B KOHCTPYKLUWA B
MPOEKTHOM MOJIOXEHUWN BbIMOHAETCS MOC/e BPEMEHHOrO 3aKpenaeHuns
MOHTMPYEMbIX 3/1EMEHTOB W MOLFOTOBKM COEAUHEHUI MOA CBapKY.

CBapka apmaTtypbl B CTblKaX KOHCTPYKLUWUIA B 3aBUCUMOCTW OT MpPoO-
CTPAHCTBEHHOIO MOJIOXKEHMA CTEPXHEW M LWBOB, AMaMeTpa cBapuBa-
eMbIX CTEPXXHEW 1 Tuna CoOeaUHEHUN GblBaeT HECKOIbKMX BUAOB: NO-
nyaBTOMaTMyecKas BaHHasa nog ptocoM (CTbIKOBble BEPTUKA/bHbIE U
rOpuU3oHTaNbHble COEAMHEHMA), NONyaBTOMATMUYeCKas Ayroeas u pyuy-
Has Aayroeas (CTbIKOBbIE), a TaKXe HaxX/IeCTOUYHble BEPTUKANIbHbIE U
rOpU30HTaNlbHble COEAUHEHUS.

COopHble Xene300eTOHHbIE KOHCTPYKLMM MOCTaBMAAKTCA Ha CTPO-
NTENbHYIO NOLWAAKY C 3aKnagHbIMK feTansaMun 1 BbiMyCKamu apmatyp-
HbIX CTEpXHEeN, 3aluleHHbIMY aHTUKOPPO3UAHLIM MOKPbITUEM Ha
3aBofax. B ycnoBusax cTpoMTenbHOM NAOWaAKN 3allUTHbIE MOKPbLITHA
HAHOCATCA NWLWb Ha CBapHbIe LIBbl U HAa OTAE/IbHbIEe MECTa MOKPbITUI
3aKnagHbIX geTaneil, NOBPEXAEHHbIX MPU CBapKe.

AHTUKOPPO3NAHYI 3alMTy CBAPHbIX COEAMHEHUNN Xene300eToH-
HbIX KOHCTPYKLMA obecrneynMBarOT NyTeEM HaHECEHUSA Ha CTajlbHble
3aKnagHble geTanu, coefnHeHWa apmMaTypbl B CTbiKax U geTanu Kpen-
NEHNS OrpaKAarWmnX KOHCTPYKLUA MeTaninvyeckux, nOAMMEPHbIX,
MEeTann0noMMEPHbIX WA MeTann0/1aKOKpPacoYHbIX MOKPLITHNA.

AHTUKOPPO3UIiHbIE MOKPbITUA HAHOCAT HECKONbKMMM cnocobamu:
LUMHKOBble — ra3on/laMeHHbIM HamnbIIEHWEM; LMHKONAKOKPacoUYHble —
HaHeCeHMeM LMHKOBOIrO MOAC/O0A, MO KOTOPOMY /laKOKPacouYHble Ma-
Tepuanbl HanbINAKT NUCTONETAMMU-KpackopacnblANTeNAMN UAN HAHO-
CAT BPYUHYH. [1pOTEKTOPHbIE FPYHTbl HAHOCAT KUCTbK BPYUHYIO.
Mpwn razonnamMeHHOM Cnocobe HanblNeHUs aHTUKOPPO3UAHBIX MNOKPbI-
TUA NPUMEHATCA MOPOLWKA LMHKA, LMHKOATKOMUHUEBOTO CnjaBa
WA MOMMMEPOB (MOAM3TUNEH, NOAUNPONUAEH 1 Ap.). MNpu anekTpomeTan-
nMsaunm ncnonb3yeTcd LMHKOBasA MpoBosioka gnametpom 1,51 2,0 mm
UM MPOBOMOKA M3 LMHKOANOMUHUEBOTO CMiaBa.

AHTUKOPPO3UIiHOE MOKPbITUE HAHOCAT MOC/e CBapKW 3/1eMEHTOB
WA NOATOTOBKM MOBEPXHOCTEN, HE JONYCKasa NMepepbiBOB MPOAOIKN-
TENbHOCTbIO 60nee 4 4. [Neped HaHECEHWEM MOKPbITUA MOBEPXHOCTb
OYMLLAKT OT LUaKa, XUPHbIX NATEH, 3arpsisHeHWiA n Bnarn. B sumHee
BpeMs MOBEPXHOCTb NporpeBakT. [1ocne HaHeCEHUA MOKPLITUSA NPO-
BEPAKT MPOYHOCTb CLEMIEHNA €r0 C OCHOBaHWEM, TONWUHY MOKPbI-
TUA, HaM4Me UM OTCYTCTBME BCMYUYMBaHWA U TpewnH. [na nonrosey-
HOCTW LMHKOBOTO MOKPbITUS UAKW NPOTEKTOPHOIO rPpyHTa MOBEPX HUX
HAHOCAT CNON GUTYMHOrO flaka.
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*AN N OCOBEHHOCTW NMPON3BOACTBA
MOHTAXHbIX PABOT B S3UMHWX YCTOBUAX

Oc06eHHOCTM MOHTaxKa B YC/I0BUAX OTPULATENbHON TemnepaTypbl
YyKa3blBalOTCA B NPOeKTe Npou3BOACTBa paboT.

[lo Hauana 3umbl pa3pabaTbiBalOT NjaH MeponpusaTuii, obecneynBsa-
IOLLMX HafeXHoe M 6e30MacHOoe BbIMO/HEHNE CTPOUTENbHO-MOHTAX-
HbIX paboT B 3uMHee Bpems (MeTOAbl U CNOCOObI MOHTaXKa KOHCTPYK-
LWiA, cnocobbl LOCTaBKN KOHCTPYKLMI B 30HY MOHTaxa, a Takxe npa-
BUNA 3KCMyaTalMm MOHTaXHbIX MalluH, MOHTaXHbIX U TaKeNaXXHblX
NPUCNOCO6MEHNA N KOHKPETHbIE MEPONPUATAA NO OXPaHe TPyaa).

B Lenax CHMXeHNa BAUSHUA 3UMHUX YCNIOBUI Ha NPOU3BOANTEb-
HOCTb TPyZa MOHTaXHUKOB Lenecoo6pasHbl: YKPYNHEHNE KOHCTPYK-
LWA, NpuMeHeHe 6e3BbIBEPOYHOrO U OrpaHWYeHHO CBOOOAHOIO MOH-
Taxka, 0TKa3 OT MOKPbIX MpoLeccoB, COKpalieHne 06beMOB CBapoy-
HbIX paboT, BbIMOMHAEMbIX Ha BbICOTe. XpaHeHWe MaTepuanos Chneay-
€T OpraHn30BbIBaTb HEMOCPEACTBEHHO B 30HE MOHTaxa, a ecny 3To
HEeBO3MOXHO, TO CKfadbl Nyylle pacnonaratb ¢ HaBETPEHHON CTOPO-
Hbl. UTOObI CBECTM [0 MUHMMYyMa OfepaLun no pasrpyske u Norpys-
K€ KOHCTPYKLMWIA, MOHTaX PEKOMEHAYeTCA BECTU C TPaHCMOPTHbIX
CpepacTs.

MpuMmeHeHne MeTOA4a MOHTaXa YKPYMNHeHHbIMY 6/10KamMy cnoco6-
CTBYeT COKpalleHUto 06bema BepXona3Hbix paboT, ynyullaeT ycnosus
BeJeHna paboT 1 noBbilaeT X 6e30NacCHOCTb, 0AHaKO npu paboTe B
paioHax C CU/IbHbIMW BETpPaMy MOHTaX KpPYMHbIX 6/10K0B, 061ajako-
WMX 60NbLLION NapyCHOCTbIO, MOXET He 4aTb MOMOXUTENbHbIX Pe3yib-
TaToB.

Mpu BbIGOPE CPEACTB MexaHu3auum Heo6X04MMO YUUTbIBATb, YTO
60/bLWMHCTBO MOHTaXHbIX KpaHOB 06LLero HasHayeHna npefHasHaue-
HO ana paboTtbl npu TemnepaType 4o -40 °C. CnefyeT TakXe UMeTb B
BUAY, YTO KpaHbl, MeTanmyeckne KOHCTPYKLUMN KOTOPbIX U3rOTOB/E-
Hbl M3 KUNAWen ctanum, LOMYyCKAeTCa NPUMEHATb TOMbKO Npu Temne-
patype go -20 °C. Onsa pa6oTbl B paiioHax KpaiHero Ceepa, rge
Temnepartypa BO3ayxa onyckaeTtca Ao -60 °C, npuMeHATCA KpaHbl
cneunanbHOro CeBEPHOro MCNOHeHUA. PaboTocnoco6HOCTb TaKNX Kpa-
HOB COXpaHsAeTCcs Npu TemnepaType OKpyXatowel cpefbl 4o -60 °C.

B uenax nosblleHWA HaLeXXHOCTU reofie3anyeckoro obecneyeHuns
npu paboTe B 3MMHee Bpems LefecoobpasHO MPUMEHATb Na3epHble
reofesnyeckne npubopobl.

Ona CHUXKeHUa OTPULATENbHOTO0 BAUAHUA 3UMHWUX YCNOBUIW Ha
NPOM3BOACTBO CTPOUTENIbHO-MOHTaXHbIX paboT Npu BO3BEAEHUN 3[a-

175



HUA N COOPYXXEHU PeKOMEHYEeTCs BbIMONHATL CAeAytol e Mepon-
puaTUS.

KOHCTPYKUMUN MOHTaXHbIX COEAUHEHUI N NPUHATAA TEXHONOTUA
MX YCTPOWCTBa LO/MKHbI 06ecrneymnBaTb HaMeHbLIMeE 3aTpaThl Tpyha u
MUHWMaNbHble CPOKWM Habopa 6eTOHOM Heo6X0AMMON MPOYHOCTH.
MocnefoBaTeNlbHOCTb MOHTaXa CO0PHBIX KOHCTPYKLUUI LOMXKHA OblTb
TaKoi, 4To6bl B ONTUMaNbHO KOPOTKUE CPOKM MOXHO ObIN0 MONYUnUThb
YCTONUMBbIE AYENKN 3LaHNS.

MeTannmuyeckne KOHCTPYKLMWU OKPALIMBAOT U TPYHTYIOT 06bIYHO
npu TemnepaType OKpyXakwLwWel cpedbl U KOHCTPYKLUA He HUXKe
5°C. MNpwu 60/ee HU3KUX TeMnepaTypax NPUMEHSATCA creymnanbHble
maTtepuanbl U TEXHOMOTMN NPOU3BOLCTBA.

Mpun Temnepatypax Ao -30 °C cBapka BbINOJHAETCA MO 06bIYHON
TEXHO/OTWUU, HO MPY MOBbLILIEHHOM TOKe.

B cBA3M C TeM 4YTO NOHMXKeHMe TeMMNepaTypbl MeTanna oTpuuartesib-
HO BNMAET Ha KaYeCcTBO CBapHbIX COeAUHEHWUIA, and paboTel npu 6onee
HU3KUX TeMnepaTypax BHOCAT U3MEHEHUS B TEXHOMOTUIO N OpraHun3a-
LMI0 CBAPOYHbIX PaboT, KOTOPble LO/MKHbI OblTh OTPAXEHbl B NPOEK-
Te nNpomusBoAcTBa paboT. K 3uMHeEMY nepuoay roga yTennsatTcs cBa-
pPOYHbIe NOCTbl, NOMeLLeHNA (KOHTeHepbl) ANA XpPaHEHUS CBAPOYHO-
ro 060pyf0BaHMA 1 CBAPOYHbIX MaTepuanos, 060pyayOTCA AN CBap-
KW MOHTaXHbIX COeAUHEHWI Nerkme nepecTaBHbie YKPbITUSA, YCTPOUi-
CTBa 1A 060rpeBa pyK CBapLLMKOB.

SnekTpoabl 1 GACbl NpPU NOATOTOBKE MX K paboTe cywarcs u
noc/fie MPOCYLIKNM MOMELLAITCA B NeHasbl CBapLMKOB, KOTOpPblIe CO-
XpaHAT Ha MOpo3e ux Temnepatypy 45 °C.

Mpu fyroBoil cBapke B 30He NnaBfeHWs Temnepatypa meTanna
pocTturaet 1600 °C, a Ha nepudepuiiHbiX y4acTKax OHa Hue. PasHu-
La B TeMnepatype cBapvBaeMblX CTallbHbIX 3/1EMEHTOB ABNAETCHA Of-
HOW M3 NpUYMH gedopmaLun.

Mepes CBapKOil cBapuBaeMble 3/1€MEHTbl OUYMLLAOT OT Haneau u
CHera, a UX NOBEPXHOCTb NpoCywWwuBaT. [ANg 3TOro NPpUMEHATCA
(DOPCYHKW, TOPENIKN N UHAYKLMWOHHbIE HarpesaTenn. TWaTenbHo 3aBa-
puBalOT KpaTepbl ¥ 3amMblKalowWwme yyaCcTKM LIBOB, & TaKXe BbIMO/HSA-
IOT npuxeatku. MNpu Temnepatype Huxe -30 °C NpnxXBaTKy PEKOMEH-
[LyeTca 3aMeHATb CM/OWHLIM WBOM. [pu cBapke Ae(EeKTHbIX y4yacT-
KOB MpeABapuTeNbHO CBapuBaemble feTanu nogorpesatot. MNpu aTom
LUBbl HAaKNafblBalOT BaIMKaMun HEHOMbLIOr0 CevyeHus.

[na BaHHON CBapKW apMaTypHbIX CTepXXHel (BepTUKaNbHbIX U FO-
pPU30HTaNbHbIX) AnameTpom 20 MM 1 607ee BMECTO MeAHbIX (DOopM
npuMmeHsaTcs rpaduToBble. Takne POPMbl MeHee TeNn0emMKn 1 obna-
[JaoT 60/bWINM TEPMUYECKUM COMPOTUBIIEHWEM, YTO CNOCOGCTBYET
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60/ee paBHOMEPHOMY OCTbIBaHUIO MeTasna B CTbiKe. PeKoMeHayeTcA
TakXe npefBapuTeNbHOE YTenaeHne CBapoyHbIX (opM Tennousons-
LWOHHBIMW MaTepuanamu.

Mpu 3agenKke MOHTaXHbIX COeAWHEHWIA 3UMOA MPUHUMALOTCH
Mepbl, UCK/KOYatloLLMe 3aMopaXxnBaHme 6eToHa B CTbIKe [0 AOCTUXe-
HWUA UM OMpefeneHHOR NPOYHOCTU, 3aBUCALLEN OT BUAA KOHCTPYKLUN.
Hanpumep, NS KOHCTPYKUWUIA, 3arpy>aemMblX MOMHON 3KCMAAyaTaLNOH-
HOIl HarpysKoi 4o OTTauBaHMs, HEOO6XO0ANMO MONYYUTb O 3aMOpaXKu-
BaHUA 100%-t0 NpoYHOCTHL 6eTOHa; Npu BO3BeLEeHUU COOPHO-MOHOMNT-
HbIX 060/104EK MPOYHOCTb 6ETOHA K MOMEHTY 3aMOpaXunBaHUA LOMXK-
Ha coCcTaBnATb He MeHee 70 % NPOEKTHON, a B BEPTUKA/bHbIX CTbIKax
Hapy>XHbIX CTeH KpPyMHOMaHeNbHbIX 34aHWii — He MeHee 50 %
NMPOEKTHOI. 3aMopaxunBaHue 6eTOHA B CTbIKaxX KOHCTPYKLUWUIA gonyc-
KaeTca B TeX CAyyasx, KOrfja OH CNYXXWUT ANA 3aMO0SIHEHWUS NMOMNOCTU
CTblka. [pMMepoM TakuX CONPSHKEHUN ABNAOTCA BEPTUKAbHbIE CTbl-
KN Mexnay 6/710KkaMn BHYTPEHHUX CTEH, LWBbI MAUT NMOKPbITUI NMPOMbILL -
NIEHHbIX 30aHWUNA.

KOHTPO/IbHbBIE BOMPOCHI

1 Kakue cyLLecTBYHOT METOAbl MOHTaXa B 3aBUCMMOCTU OT NPUEMOB
HaBefeHVs1 MOHTUPYEMbIX 31€MEHTOB?

2. Kakue n3BecTHbl MeTOfbl MOHTaXa B 3aBUCMMOCTU OT CTENEHU YK-
pynHeHua?

3. Te Nnpou3BOAAT YKPYNHUTENLHYIO COOPKY KOHCTPYKLMIA?

4. B 4em 3aKntoyaeTcsi 06yCTpOCTBO KOHCTPYKLMIA?

5. Kakue npucnocobneHns NpuMeHSIIOT 4151 BbIBEPKU 11 BPEMEHHOT0
3aKpenneHus KONoHH?

6. [N yero BbIMONHAKT MOHTAXXHOE YCUNEHUE KOHCTPYKLNIA?

7. Lns yero HeO6XOAMMO aHTUKOPPO3UINHOE MOKPbLITUE CThIKOB?

8. Kakumu crnocob6amy nofatoT BCTbIK BETOHHYIO UM PaCTBOPHYHO
cmech?

9. Kakue meponpustis HE06X0AMMO BbINOAHATL NPY NPOU3BOACTBE
CBapOYHbIX PaboT B 3MMHee BpemMsa?



BO3BE/JEHWE MOA3EMHO
UACTW 3[AHVSA

Bo3BeseHMe MOA3EMHOIN YyacTu 34aHnst OTHOCUTCA K paboTam Hyne-
BOrO LMKNa, B COCTaB KOTOPbIX BXOAAT paboTbl N0 BO3BEAEHMIO (yHAa-
MeHTOB (COOPHbIX, MOHOMNTHbIX, CBaWHbIX U T.4.).

Mog3emMHasa 4YacTb 3f4aHusA BKIOYaeT B cebs PyHAamMeHTbl, pyHaa-
MEeHTHble 6anku, CTeHbl NOABAN0B, MEPEKPbITUS Haf NOA3EMHOW 4acTbio
3aaHus.

OCHOBHBbIE TEPMWHbI 1 OMNPEAENEHNA

baba — pabouas getanb MaWWH yLapHOTO AelCTBUSA, COBepLUato-
Wwas nonesHyt paboTy 3a CYET 3HePrum ygapa npv HanpasieHHOM
nageHun. OHa ncnonb3yeTcsa npu 3abuBaHuM CBaid, PbIX/IEHUN Mep3-
noro rpyHta. MNMogbem 6abbl BbIMOMHAETCA PYUYHbIM UAW 3NEKTpUYe-
CKUM npuBogom (B konpax). Macca 6abbl MoxeT gocturats 30 T.

Balmak cBaiHblii — CTanbHOW HAKOHEYHWUK, HAaeBaeMblii Ha HUX-
HUI KOHeL, cBau.

BypoBasi ycTaHOBKa — KOMMAEKT 060pyaoBaHua ans 6ypeHus
CKBaXKMH. Mo cnocoby 6ypeHnsa 6ypoBblie YCTAHOBKM NMOAPa3feNnsatoT-
CA Ha BpaliaTenbHble (Hanbonee pacnpocTpaHeHHble), yaapHble,
BubpaunoHHble 1 ap. bBypoBas ycTaHOBKa AN Bpalwate/bHOro 6ype-
HWUA BKOYaeT B ceb6s 6YpPOBYH BbILWKY, CUIOBOWA NpuBoj, 060pyno-
BaHMe 4N MexXaHu3aluumn CrnyckKonoAbeMHbIX Onepauuin, 6ypoBble
Hacocbl, 060pyAoOBaHue A8 MPUTOTOBMEHUS, OYUCTKM U pereHepa-
LM NPOMBIBOYHbIX PacTBOPOB U Ap. B cTpouTenbHbIX paboTax npu-
MEHSIOTCA MPEMMYLLEeCTBEHHO NepeaBMKHbIE CAMOXOHbIE 6YPOBbIe
YCTaHOBKM.

BypoBO/i MHCTPYMEHT — WHCTPYMEHT, UCNO/b3yeMblii ans bype-
HUA. K 6ypoBOMY MHCTPYMEHTY OTHOCATCS 6GYypOBble KOPOHKKU, Oypo-
Bble [0/10Ta, 6YpOBble LITAHIU, PacWUpUTENnn 1 ap.
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Konep cBaiiHblii — cnewunanM3MpoBaHHas CTPOMTeNIbHAA MallWHa
4Ns NOAAEPXaHMA CBaemorpyXarlLlero o6opygoBaHusa n Hanpasfe-
HUS CBan NMpW ee MOrPyXeHUU B rpyHT. CBaiHbie KOMPbl MOTYT ObIThb:
CaMOXOAHbIMW, PefibCOBbIMU, HaBECHbIMU, MOCTOBbIMU U CNeLUabHbl-
MU.

MalunHa Ans cpes3ku cBall — cneuuanm3MpoBaHHOe YCTPOWCTBO,
npefHasHa4YeHHOE 414 OrosieHns apMaTypbl U CPe3Ku ronoB npusma-
TUYECKUX Xene306eTOHHbIX cBaii. OHa COCTOMT U3 HamnpaBfgtoLWwei
pambl, MOABWXXHOI KapeTKy C 3aKPeneHHbIMU B HEW 4YeNrCcTaAMMU,
rMAPOUMIMHAPA U 3NeKTPOABUraTens.

HyneBoin umkn — KoMnaekc paboT No CTPOUTENbCTBY MOA3EMHON
yacTu 3gaHua. OH BK/OYaeT B ceb6s BepTUKaNbHYH MNIaHUPOBKY,
pbiTbe KOT/0BaHa, 3abuBaHue cBail; yCTPONCTBO ()yHAAMEHTOB U CTEH
nojasana, pOCTBEPKOB, BBOAOB W BbIMYCKOB UHXXEHEPHbIX KOMMYHUKa-
UM, TMAPOU30NALNI0 MOA3EMHON YacTu CTeH, MOHTaX MepeKpbITUi,
06paTHYH 3acbIMKy Mas3yx KOT/IOBaHa.

O6HOCKa — cneymnanbHOe nNpucnocobneHne, NpUMeHseEMOe Ha
CTPOMTENbHON NAoWaAKe NpW BbIHOCE OCEN 3[aHUA U UX 3aKpenne-
HUW.

O6capHas Tpyba — cTanbHaa Tpyba, MpuMeHsemas 414 Kpenne-
HUS CTEHOK GYpOBOI CKBaXXKMHHbI.

MpopaBnneBaHne — GecTpaHWweiHad NPUHYAMTENbHAA NpoKIagKa
Tpybonposoja AnameTpom 6osiee 300 MM Yepe3 TOALLY FPyHTa, OCY-
WwecTBAsemMas JOMKPATHON YyCTaHOBKOM C yjaneHMeM rpyHTa n3 noso-
CTW TpyoOHhI.

PocTBepk — KOHCTPYKLMA BEPXHEN YacTh CBaAHOTo pyHAaMeHTa
B BUAEe GETOHHOI WM XeNe306eTOHHOW NAUTLI UK 6anku, 06beAUHS-
loLell cBan B O4HO Lenoe; CAYyXWUT AN paBHOMEPHON nepejayn Ha-
rPy3Ku Ha cBau.

CBaeboiiHoe ob6opygoBaHMe — 060pyAoOBaHMe ANst YCTAHOBKK (Ha-
BE[lEHNSA) CBail, MX OPUEHTUPOBAHMA, (hUKCALUU U NOTPYXKeHUs. Yc-
TaHaB/IMBAETCA Ha Kompax, aBTOMO6MAAX, TpaKTopax, Xene3HoLopoXx-
HbIX MnaT@opmax, MOABEMHbLIX KpaHax, akCkaBaTopax. PasnuuaroT
cBaeboiiHOe 060py0BaHMeE yaapHOro, BU6paLMOHHOIO 1 BAaBAMBAKO-
Lero aencrams.

CgaiiHble paboThbl — paboTbl MO MOTPY>KEHUIO CBali B TPYHT U
CO34aHNI0 CBANHOIO0 OCHOBAHUS COOPYXEHUS.

CBasi — CTepPXHEBOW KOHCTPYKTUBHbIA 3N1EMEHT, NOrpyXaeMbiil B
FPYHT nam obpasyemblii B CKBaXKMHE A4 Nepefjayy Harpyskum oT co-
OPYXXEHUNA TPYHTY.

B 3aBMCMMOCTM OT cnocoba yCTaHOBKM CBali, UX Ha3Ha4YeHus, ma-
Tepuana M MecTa U3roTOBMEHUA, KOHCTPYKTUBHbIX 0COGEHHOCTEN,
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CXEMbl Mepefayn Harpysku pasnnyaloT Chefytolime pasHOBUAHOCTU

cBali:

180

BMHTOBadA — CBad 3aBOACKOI0O U3roToB/IEHNA, MOrpy>Xaemas
B FPYHT 3aBUHYNBAHUEM,

BuUCA4Yaa — CBad, nepeparoiad Harpysky B OCHOBHOM 3a CHET
TPEHNA NO ee 60KOBOI MOBEPXHOCTWH;

rpyHToBas (mecyaHas) — HabuBHas cBas, 3aN0O/THEHHAS Cbl-
NyYuM FPYHTOM;

3abuBHas — cBas 3aBOACKOrIo n3rotToeneHud, norpyxXaemas
B rPYyHT 3a0MBKO1A, BI/I6pI/IpOBaHI/IeM, BAaB/INBaHNEM, 3aBUH-
YynBaHMeEM, NOAMbIBOM WA KOM6I/IHVIpOBaHHbIM METOA0M;

MasiuHas — CBasi, IBASAIOLLASACH OPUEHTUPOM NPY MOTPyxe-
HWUW OPYTVX CBali LUMYHTOBOTO WK CBAHOIO PsAa;

HabuBHasd — cBas, o6pasyemas NyTem yCTPOCTBa B FPyHTE
CKBaXXWHbI 11 3aN0/IHEHNA ee GETOHHOI CMeCcblo UK necya-
HbIM FTPYHTOM;

NaKeTHaa — rotoeas cead, NoJly4eHHaA N3 HECKOJ/IbKUX NMPO-
OONbHbLIX 3/IEMEHTOB, COEANHEHHbLIX B MaKeET,

noaMbiBHas — 3a6UBHAs cBasi, MOrpy)aemas B FTPYHT C Ofl-
HOBPEMEHHbIM MOAMbIBOM €r0 BOZOW, NMogaBaeMoil Nnoj Aas-
NeHWeM Noj ocTpue cBau;

nofiagd —cead C I'IpO,qOJ'IbHOVI NONOCTbHO B €€ CTBOJIE;
cnnowHas — cBasi 63 NoN0CTel B CTBONE;

TpybuaTas — nonas 3abuBHaa LUNUHApUYecKas cBasi, obpa-
3yemMasi MOrPYy>XeHWeM B TPYHT CTaslbHOW WU TOHKOCTEHHOIA
Xene306eTOHHOW Tpyo6bI;

wnyHToBas (WNyHTMHA) — 3abuBHas cBas U3 JOCKU N6O
6pyca ¢ 60KOBbIM rpe6bHEM U Ma3om MW U3 CheLuanbHOro
NPOKaTHOro NpoMuns ¢ 3aMKOBbIM COefMHEHVEM MO 60KO-
BbIM MPOAO/IbHbLIM CTOPOHAM A4 06pa30BaHNs B TPYHTE BO-
[LOHENPOHNLAeMO WNYHTOBON CTEHKY;

X0N0fiHas — nonas ceas, Yepes NosocTb KOTOPOIA OCYLLEeCTB-
NAeTCcs OXNaXAeHne BEYHHOMEP3/bIX TPYHTOB B 3UMHee Bpe-
MS;

cBas-ay6nep — cBas, Norpy>kaemas B rpyHT psifioM C NPOEKT-
HOW CBaeil B C/yyae ee MOBPEXAEHUA UM HEJOCTATOYHOM
HecyL,en cnoco6HOCTU NPOEKTHOW CBaw;

cBas-060/104Ka — TOHKOCTEHHas nonas csas 601bLIOro gua-
meTpa (6onee 0,8 M) C 3aMKHYTbIM MOMEPEYHbLIM CEYEHUEM;



B CcBas-CTOKa — CBasl, NepefallLas HarpysKy Ha Masocxu-
MaeMblii TPYHT B OCHOBHOM 3a CUET OMMpaHus Ha Hero ocT-
puem.

CTeHa B rpyHTe — crneymnanbHbiil METOL CTPOUTENbHbIX paboT ans
yCTPOliCTBa BePTUKaNbHbIX 3ary6/MeHHbIX HECYLLUX KOHCTPYKUUI 1
NMPOTMBOMUAbLTPALMOHHBLIX 3aBeC. [1pn yCTPOICTBE HECYLLMX KOHCTPYK-
LA JaHHbIA MeTod npegycmaTpuBaeT yKnagKy 6eTOHHOW cMecu B ry-
60Kuve TpaHLluen, NpesBapuTenbHO 3anofHEHHbIE OEHTOHUTOBLIM FINHU-
CTbIM PacTBOPOM, MPENATCTBYIOWMM OBPYLLIEHUIO UX CTEHOK. Mpu ycT-
poiicTBe NPOTMBOMMNLTPALMOHHbIX 3aBec MpefycmMaTpuBaeTcs 3amelle-
HWe B TpaHLee GEHTOHUTOBOIO FIMHUCTOrO pacTBopa LLEeMEeHTHO-T/IMHU-
CTbIM pacTBOpPOM, actasibTOGETOHHON CMECbi0 UM KOMOBOW TF/IMHOM.

[na pa3paboTku TpaHLWel NPUMEHAOT CreunanbHy 3eMaepoi-
HYI0O TEXHWKY, B TOM 4uC/le 3KCKaBaTOpbl W arperatbl ¢ paboynmu
opraHamu, «gpesepyowmnMn» 3aboii Ha rnyomuHy 4o 50 m. MpumeHs-
eTCA TakKXe pa3paboTKa TpaHLWe 6ypoBbIMM YyCTaHOBKaMMK C yCTPOIi-
CTBOM «CEKYLLUXCA» CBai.

dyHoamMeHT — Mof3eMHas Uan nojBojHas vacTb 3gaHusa (coopy-
)KEHMA), BOCMPUHMMAIOLLAA HAarpy3Kn 1 nepejaras nx Ha OCHOBa-
Hue. PasnuyaloT hyHAaMeHTbl IEHTOUYHbIe (B TOM Yucne 13 nepekpecT-
HbIX NIEeHT), CTOoN6YaTble, CN/OLWHbIE, CBaliHble. BbiBalOT Takxke yHAa-
MEHTbl MOHOJINTHbIE W COOpPHble. MaTepnan yHiameHTa — 6GETOH,
Xene3obeToH, KaMeHb (OyT), Aepeso.

LLINyHT — NpoAonbHbIA BbICTYN W (UK) COOTBETCTBYIOLW NI emMy nas3
Ha Kpomke (rpaHn) usgenusa. CoefMHeHWe B WNYHT NPUMeHsAeTCA B
cTondpHom fgene. CKynbnTopamu MPUMEHSAETCH CTaflbHOM FpaHeHbll
WA KPYTbIA CTEPXXEeHb C OCTPbIM KOHLLOM A/19 06paboTKN KaMHS.

JKcKaBaTOp TpaHLWelHbli — 3eMiepoilHas MalunHa, umetoLLas
LeMHOA ninM poTOPHbLIA paboynini opraH ¢ KOBWaMu namM ckpebkamum,
3aKpeneHHbIMU Ha Lensax uan potope. PaznmyaloT TpaHLwenHblie K-
CKaBaTopbl NPOAOMIbLHOrO KOMaHus (HanpaBneHWe nepemMeLleHnsa KoB-
Wel coBnagaeT ¢ NOCTynaTe/ibHbIM ABUXXEHWEM MaLUWHbI) U Monepey-
HOTro KOoMmaHms (KOBLW ABUXXETCA MeprneHAVKYNSAPHO HanpaBieHUto
OBVDKEHUS MallUHbI).

8.2. YCTPOWCTBO CBOPHbIX XXENE30BETOHHbIX
®YHAAMEHTOB

YCTpOiCTBO (h)yHAAMEHTOB NPOU3BOAUTCA MOCNE BbIMONHEHUS pa-
60T N0 NOArOoTOBKE CTPOUTENbHONW naowaaky (MOAFOTOBUTENbHbIE
paboTbl) ¥ 3eMNAHbIX paboT (pbiTbe TPaHLIEd U KOTNOBAHOB).
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Bo3BefeHne No43eMHON YacTu 34aHua (yCTPOWCTBO (DyHAaMEHTOB,
noasanos, TPy60npoBOAOB U T.M.) COCTOUT M3 TPEX OCHOBHbIX LMKJ/IOB:

| — reopesnyeckne paboTbl (pasbuBka oceit 3gaHuns, obec-
neyeHne 1 NPOBePKa BbICOTHbIX OTMETOK);

Il — MOHTaX (hyHAamMeHTOB (BO3BeAEeHME NOA3EMHON YacTu
3haHund);

1l —BbIBEPKA MOHTaXXHOI0 FOPU30HTa, COCTaBNEHWNE NCMO-
HUTENbHON CXeMbl, aKTOB Ha CKpbITble paboThl, cfaya 3akas-
4ynKy 1 obpaTHas 3acbinka nasyx. [onoxeHue B nnaHe Ha-
PYXHbIX rpaHei NeHTOUYHbIX (DYHAAMEHTOB (DUKCUPYIOT LWWHY-
POM-NPUYaNKOW, KOTOPbIA HaTATUBAIOT MeXAy MeTannmye-
CKAMU WTbIpAMU. N5 yno6cTBa fanbHeliwmx paboT WHyp-
NpUYanKy OTHOCAT Ha 2 ... 3MM OT 60KOBOW FrpaHu MOHTUpYe-
MOTO 3/IeMeHTa.

Mepes MOHTaXOM CH60PHbIX DYHAAMEHTOB NMPOU3BOAAT reojesun-
Yeckyl pa3buBKy MecTa ux yctaHoBku (puc. 8.1). [ns atoro no ne-
pumeTpy 34aHus, No 6poBKe UM TOMLKO MO ero yrnam, ycrpansawT
00HOCKY 1 (CMMOWHY WAN MPEPbIBUCTYH W3 LePeBAHHbIX CTOEK U
[0OCOK UM WHBEHTAPHYO — U3 MeTaninyeckux tpy6). 3atem Hataru-
BalOT MPOBOMOKY 3, KOTOpas 0603Ha4YaeT MONOXEHME Pa3bUBOUYHbBIX
oceil 4, 1 C NOMOLLbIO OTBECOB TOUKM UX MepeceyeHns NepeHOoCAT Ha
OHO KOT/iOBaHa (UM TpaHLWen) U 3akKpennaT wWrbipamu. OT 3Tux

Puc. 8.1.
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1 — 06HOCKa; 2,8 — pUCKK; 3 — MPOBONOKa; 4 — MONOXeHue
pa3byBOYHbIX OCeil Ha 06HOCKe; 5 — 0TBeC; 6 — KOMbILWKK-
ukcaTopbl, 7 — QyHALAMEHT



Puc. 8.2. MoHTax CO0PHbIX (yHAAMEHTOB:

a — GalleHHbIMY KpaHamu; 6 — ryCEeHUUYHbIMU KpaHamu;
1 — cBOpHbIN aneMeHT PyHAaMeHTa; 2 — KpaH; 3 — cTpon

TOYEK OTMEPSOT NPOEKTHOE MOMOXKEHWE HapyXHOW rpaHy nogyLlek
nnm 610KOB. JONOMHWUTENIbHbIE N MPOMEXYTOYHbIE OCY pasmMeyarT C
MOMOLLbIO MeTaNnyeckol pynetku (cMm. puc. 8.1).

dnemeHTbl (hyHAAMEHTOB He JOMNyCKaeTCs ycTaHaBAMBaTb Ha pas-
PbIX/TEHHbIN WM HACLIMHON FPYHT. Takoi rpyHT yfansT, a o6paso-
BaBLUeecs yrnybneHue 3anofiHAT NeckoM uam webHem. Ha necua-
HbIX FTPYHTax 3/IEMeHTbl ()yHAamMeHTa YyCTaHaBNMBAKOT Ha BbIBEPEHHOE
No HUBENWPY BbIPOBHEHHOE OCHOBaHWe. Ha FAMHUCTbIX FPyHTax Ha
BbIPOBHEHHOE OCHOBaHME HacbIMakT MecyYaHy MOAYLIKY TOMWMUHOMN
10 cM 1 Ha Hee yKnagbiBalT PyHAAMEHTHbIE BI0KN.

MpoeKTHOE NONOXEHWEe OTMETOK OCHOBAHWS yCTaHaBNMBAETCH C
NMOMOLLbIO HMBeNMpa WAW BU3NPOK. TOPU3OHTaNbHOCTb OCHOBaHMUA
npoBepsieTCs NpaBMAOM C ypoBHeM. OTMeTKa Bepxa KOHTPOMbHbIX
BU3NPOK €XeAHEBHO MPOBEPAETCA Nepes Havyanom paboThl.

OcHoBaHue, MOATrOTOB/IEHHOE K MOHTaXy (PYHAAMEHTOB, NPUHUMa-
eTCA Mo akTy KOMKCCKER B cocTaBe 3aka3dyumka U noapsag4vvka.

B cTpouTenbCcTBe MCMONb3YOTCS (DYHAAMEHTHI 3aBOACKOr0 M3ro-
TOBNEHNA — COOpHbIE XKene306eTOHHbIE, KOTOPble MoApa3gensatoTca
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Ha (PyHAAMeHTbl CTakKaHHOro Tuna, u c60pHble NIEHTOUYHbIE, COCTOA-
Wne 13 yWUPEHHON ONOPHON NANTLI W 3/IEMEHTOB CTEH MoABana.

OnemMeHTbl COOPHbLIX (hYHAAMEHTOB MOHTUPYHOTCA B OCHOBHOM TY-
CEHUYHbIMW CTPENOBLIMU WM MHEBMOKOIECHBIMU KpaHaMu, a Takxe
balleHHbIMU KpaHamu (puc. 8.2).

BaweHHble KpaHbl, Kak MpaBufio, pacnonaralwTcsa Ha 6pOBKe KOT-
noBaHa, a CTPefioBble — B 3aBUCMMOCTM OT WUPUHbI 34aHUS — Ha
YpOBHe OPOBKM KOT/NOBaHa WAN Ha ero [fHe.

MoOHTaX (hyHAaMeHTOB BeAeTCHA, KaK NpaBma0, C TPAHCMOPTHbIX
CPefCTB, TaK Kak Haimuyme 0TBanOB rpyHTa AN 00paTHON 3aCbiNKW 1
OFPaHWYeHHOCTb NPOE3J0B MELIAT UX CKNAaANMPOBAHUIO B 30HE MOH-
Taxa Uam ¢ npeaBapuTenbHON packnafkoi 31eMeHTOB (PYyHAaMEHTOB
Ha GpPOBKe KOTNOBaHa.

HaBofKy (pyHAaMeHTHbIX 6/10KOB B MPOEKTHOE MON0XEeHMWE BbINO/-
HAIOT Ha Becy, noc/ie Yyero 610K ONYCKalOT Ha MNOATOTOB/EHHOE OCHO-
BaHue 1 BbIBEPAOT. [pn HenpaBuAbHON ycTaHOBKEe 670K NOAHMMAOT
KpaHOM, MCMpaBNAlOT OCHOBaHWE W CHOBA NMOBTOPAIT NpoLecc ycTa-
HOBKM.

Mocne cBapku 3aknafHbix feTanei, cayxawmux anga coefuHeHns
cTakaHa C MAWTOW, UX MOKPbIBAIOT aHTUKOPPO3UAHbLIM MaTepua-
NoM.

MOHTaX NeHTOYHbIX DYHAAMEHTOB HAYMHAETCA C YCTAaHOBKU [BYX
YIN0BbIX OMOPHbIX MasyHbIX 6nok-nogywek (puc. 8.3). Vix BbiBEpAOT
W yCTaHaBMMBAKOT B CTPOrOM COOTBETCTBMM C OCAMMW 3haHuA. 3aTeM
yepe3 20 M N0 NPAMOI CHOBa yCTaHaB/MBAKOT PALOBOIA MasyHbIA 60K,
M TaKk — o BceMy nepumetpy. MNMpomMexyTouHble (PALOBbIE) MOAYLU-
KN YKNaAblBalOT B HAMPaB/ieHUN OT MasuyHbIX 6/I0KOB K CEpefuHe Mo
npuyanke, HaTAHYTON C OAHON M3 CTOPOH Mas4yHbIX 610K0B. Cobt0-

Puc. 8.3. TMopAgok ycTaHOBKM (PyHAAMEHTHbIX GN0KOB:
1 — MasiuHble 610KU; 2 — psAOBblE GNOKW, 3 — Npuyanka
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flaeTca nepeBs3ka LIBOB NPy MOHTaxe 6/10KoB. Mocne yknaaku 6n0-
KOB B 6ecnofBasbHOM NMOMELLEHUN NPOMN3BOAUTCS BblpaBHUBaHWeE, [e-
NaeTca CTAXKA M NPOBOAATCA Apyrue paboTbl.

NTeHTOYHblE (hyHOAMEHTbl MOHTUPYIOTCHA KPaHOM, CTOAWMUM Ha
YPOBHE MNAHWPOBKU, & He B KOT/I0BAHE.

MOHTaX (YyHAAMEHTOB W3 ABYX Pa3HOTUMHbLIX 3/1EMEHTOB, HaMpu-
Mep OMOPHON NAWUTbI U MNOAKONOHHUKA CTAKAHHOTO TUNa, HaynMHaeTCs
C YyCTaHOBKW OMOPHOW NAUTbI, 3aTEM MPOBEPSAETCA ee NPOEKTHOe No-
NOXeHWe B NfiaHe U MO BEPTUKaNM, a MOc/e 3TOro Ha CNoli pacTeopa
MOHTMPYETCS MOAKONOHHUK.

MpoeKTHOe NOoJI0XKeHNe NOAKONOHHUKA MO BbICOTE 06eCneynBaeT-
CS 3a CYET YMEeHbLUEHNA WX YBEIMYEHNS CNOS pacTBOpa Ha OMOPHONA
naute.

Mo OKOHYaHUM MOHTaXa PYHAAMEHTOB MPOU3BOAUTCH CbEMKA UX
MOJIOXKEHMA B NaaHe ¥ Mo BbicoTe. OTMeTKa AHa CTaKaHOB onpegens-
eTCA C NOMOLLbIO HUBENNPA, & MON0XKeHWe Pa3bUBOYHbLIX OCeli B Nna-
He — C NpUMeHeHMeM TeofonuTa. o pesynbTaTaM CbeMKW COCTaBA-
eTCA MCNOMHUTENbHAA CXeMa.

[na nponycka Tpy6onpoBoS0B ¥ KabefibHbIX BBOAOB OL4HOBPEMEH-
HO C MOHTaXOM 6/IOKOB [ieNaloTCAd MOHTaXHble OTBEPCTUA.

Mocne ycTaHOBKM GN0KOB Cpe3alnTcAd MOHTaXHble NeTnun, 3ajenbl-
BAlOTCHA BEPTUKa/IbHbIE LWBbI MeXAy 6/10KaMuK: cHayana LWoB 3anoHa-
eTCa rPyHTOM, yTpam60oBbiBaeTCAa Ha rnybuHy 4 cm u 3afenbiBaeTcs
pacTBOpOM, 3aTeM BblpaBHWBAETCA MOBEPXHOCTb Bepxa PyHAaMeHTa
LEeMEHTHbIM pPacTBOPOM C OAHOBPEMEHHOI BbIBEPKOV MOHTaXHOrO
ropn3oHTa.

lMocne OKOHYaHMA MOHTaXa (PYyHAAMEHTOB BbIMOMHAETCA YacTUYy-
Has obpaTHas 3acbinka 4O Bepxa PyHAaMEeHTHOro 61oka.

3aTem ycTaHaBNMBaKOT PYyHAaAMeHTHble 6anku, KOTopble yKianbiBa-
0T Ha MOBEPXHOCTbL OMOPHOro 6/10Ka Ha 06pe3bl yHAaMEHTOB UK
cneyuanbHble ONOPHbIE CTONGUKM.

MoOHTaXHble paboTbl HYNEBOrO LiMK/a 3aBepLIatoTCA YCTPOKWCTBOM
LLOKONA U MEPEKPbITUA Haj NOABAIOM WU MOAMNONLEM.

L, 01 YCTPOMCTBO MOHOAUTHbIX
XENE3OBETOHHbLIX ®YHOAMEHTOB

Mpouecc ycTpoicTBa MOHOMUTHbIX XX€1e306eTOHHbIX DyHAa-
MEHTOB COCTOUT M3 CleayrLmnx nocnefoBaTelbHO BbIMOMHSAEMbIX
CTPOMTENbHO-MOHTaXHbIX paboT: ycTaHOBKa apMmaTypbl v onany6-
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Puc. 8.4. Cxema TeXHONOrMYeCcKoro npouecca ycTpoincTBa MOHOMNUTHbIX
Xene3obeToHHbIX )yHAaMEHTOB C YKNnagkol 6eToHHON
CMeCu C NOMOLLbIO KPaHOB:
| — yctaHoBKa apmatypsl; II — yctpolictBo onany6ku; Il — yknagka
6eTOHHOI cmecu; IV — Bblfepxka 6eToHa M yxof 3a Hum; 1 —
aBTOCaAMOCBaN; 2 — CaMOXOfHbIVi CTPENOBON KpaH; 3 —
aBTOMOOWNbHBIA KpaH; 4 — aBToMO6UAb; 5 — 6aaba (pasmepsbl
yKazaHbl B M|

K1, yKnagka 6eTOHHO cmecu, yxo[ 3a 6eToHOM, pazbopka onany6-
Ku (puc. 8.4).

OCHOBHbIM TEXHOMOTMYECKUM 3TanoM Mpu yCTPONCTBE MOHOMUT-
HbIX DYHAaMEeHTOB ABNAETCA yknajka 6eToOHHON cmecu. Bce ocTans-
Hble BMAbl paboT (ycTaHOBKa onanybku, apmaTypbl, JOCTaBKa 6ETOH-
HOM CMeCKn) [O/MKHbI BbIMOMHATLCA Tak, YTOObl 06ecne4ynTb HENpPepbIB-
HOCTb YKNafKu 0eTOHHON cmecn. BeToOHMpOBaHWe BbIMOMHAETCA TO/b-
KO noc/ie NpoBepKM MPaBMIbHOCTY YCTaHOBKM onanybku, apmaTypbl U1
3aKNafHbIX YacTer. YNnoTHAeTcA 6eTOHHAA CMeCb rMyO6UHHbIMKU BUG-
patopamu.
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8.4. YCTPOWCTBO CBAWHbIX ®YHIAMEHTOB

CBaiiHble (DyHAAMEHTbl MCNOMb3YHTCA NPU CTPOUTENbCTBE 34a-
HUI N COOPYXEHWUI A5 NOBbIWEHNS Hecylled CMOCOBHOCTU cnabbix
FPYHTOB, a TakXe A/ YKPenjeHns CTeHOK KOTN0BaHOB OT 06pylLue-
HUA.

MpumeHeHne cBaHbIX PYHAAMEHTOB MO3BO/SET COKPaTUTL 06bEM
3eMNAHbIX paboT, MatepuanbHblie U TPYAOBbIe 3aTpaThbl N0 CPaBHEHUIO
C TPAAULMNOHHBLIMU KOHCTPYKLMAMU PYHLAMEHTOB, 0COGEHHO B CNOX-
HbIX TMAPOTre0N0rNYeCKNX YCNOBUAX.

Mo xapakTepy nepefayn Harpy3oK Ha FPYHT pa3nuyalT cBau-
CTOliKM 1 Bucsaume ceau (puc. 8.5). CBam-cToliky, onuparLimecsd Ha
HeCXXMMaeMble TPYHTbl, NepefatoT HArpy3Ky CBOEW HUXXHEWR 4acTbio
Ha MPOYHbIE TPYHTbI, 3anerakwlyne Nog CA0AMU MeHee NMPOYHbIX CNO-
eB. Bucaune cBau, 3arnyb6nsemble B CXMMaeMble FPYHTbI, nepejarwT
HarpysKy 3a cyeT CWU/ TPEHUA Mexay 60KOBO NOBEPXHOCTbIO CBau U
FPYHTOM.

Mo TeXHONOrMy M3roTOBNEHUSA pPa3nyYaloT CBaun, 3apaHee U3roToB-
NEeHHble U MOrPYy>Xaemble B FPYHT pa3/iMyHbIMKU NpUemMaMn B roTOBOM
BMAE, U CBau, N3roTaB/iMBaeMble B MPOEKTHOM MOMIOXEHUN Hemocpes-
CTBEHHO B CaMOM rpyHTe (HabuBHbIE).

Mo maTepmany cBan OblBalOT AepeBAHHble, 6GETOHHbIE, Xene3obe-
TOHHble, MeTanNYecKne U KOMOUHNPOBaHHbIE.

I/ A
L.
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Ne
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v a
w.
T
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MNOTHBIA TPYHT MNOTHBIW TPYHT
a 6

Puc. 8.5. CaaliHble (hyHAAMEHTbI:
a — cBau-CToNKK; 6 — BUCSAYME CBau
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Mo opme NOMepeyHOro CevyeHns cBan NOApPasfensoTcs Ha KBaj-
paTHble, NPAMOYrObHbIe, MHOTOTFPaHHble, KPYr/ble, CMOWHOIO ceye-
HUS 1 nonble, Tpy6yaTble U CBaN-060/104KMN, MOCTOSHHOIO U MepeMeH-
HOro cevyeHua (NUpamufanbHble).

CBaiiHble (PyHAAMEHTbI, COCTOSILLME U3 HECKONbKMX CBali, 06pa3sy-
IoWwKnx o6yt rpynny, HasbiBalOTCA CBaiiHbIM KyCcTOM, a NauTa, KOTo-
pas UX COeAMHNET, — POCTBEPKOM.

LLnyHTOBbIE CBau 6bIBAKOT pPasfMyHON (HhOpPMbl NOMEPEYHOro ceye-
HWS, NOTPYXXaKTCA CN/IOWHBIMU pAfaMn — CBast K CBae — C MIOTHbIM
conpsKeHMeM Mexay HuMu. cnonb3yoTca OHWM AN BOLOHEMNPOHU-
LLaeMbIX NepemMblyekK, 3aLiUTbl BbIEMOK OT FPYHTOBbIX BOA, KpenneHus
BEepPTUKaNbHbIX CTEHOK KOT/10BaHOB, YCTPOICTBA HabepexHbIX, Npuya-
NOB U T.04.

Mo maTepuany WNYHTOBbIE CBau GbiBAOT AEPEBAHHbLIMU, XK ene30-
6EeTOHHBIMU 1 METa/INYECKUMN.

[epeBsHHbIe CBaW MMEKT OrpaHWYEHHOe NPUMEHEHUE U UCNONb-
3yl0TCA, Kak NpaBuio, Npyu CTPOUTENbCTBE BPEMEHHbLIX COOPYXEHWUIA.
X n3rotaBnvBaloT M3 TBEPAbIX NOPOA LPEBECUHbI, B OCHOBHOM KpPYT-
Noro cevyeHus mu3 6peseH guametpom 18..30 cm u ganHoli 6... 12 M. OT
NOBpeXAeHna nNpu 3abMBaHUN BEPXHUI KOHEL, cBau NpejoxpaHaeTcs

Puc. 8.6. [lepeBsHHble LUMYHT U CBau:
a — cBasl; 6 — cevyeHne JepeBAHHOrO LMyHTa; B — NAaH LUNYHTOBOWA
CTeHKu; 1 — nepeBdAHHasA cBas; 2 — 6yrenb; 3 - 3aLI.I,I/ITHbII71
HaKOHEYHUK; 4 — Hanpasndawuime; 5— LLUNYyHTOBbIE CBaWu, d—
AvameTp csBauv; b — LWMpUHa LWNyHTa
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Puc. 8.7. >Kene3o6eTOHHbIE CBau:

a— co cnupanbHbIM apMUpoBaHMeM; 6 — ¢ nonepeyHbIM
apMupoBaHueM; 1 — npofonbHas apmatypa; 9 — cnupanbHoe
apMvpoBaHue; 3 — rnonepeyHas apmarypa

CTaJibHbIM KOJIbLLOM-6YrefieMm WA HakNafHbIM CBapHbIM CTaKaHOM.
B cTpouTeNnbCTBE MPUMEHAKTCA TaKXe K/eeHble [epeBAHHbIE CBau
NPAMOYTrO/IbHOTO CEeYeHUA U LUNYHTOBbIE CBauW, M3rotas/inMBaemMble U3
JOCOK M 6GPYCKOB Ha BOAOCTOWKMUX Kneax. [Ans yBennvyeHus cpoka
CNyX6bl flepeBAHHbIe cBay 06pabaTbiBalOT aHTUCENTUKOM.

[epeBAHHble LWNYHTOBbIE CBaW MMEKT MO KOPOTKOM rpaHu npo-
[OMbHbIA Na3 ¢ 0JHON CTOPOHbLI U rpebeHb — C APYroi, ¢ MOMOLbHO
KOTOPbIX COEAUHAITCA CMeXHble CBau B LUMYHTOBOM psAgy, obecrneyun-
Bas BOJOHeNnpoHuuaemocTb (puc. 8.6).

Xene3o6eToHHbIe CBaM C 0ObIYHbIM apMUpPOBaHMeEM M3roTaBAMBa-
toTcA AnuHoi 3... 16 M, ceyeHnem oT 20x20 go 60x60 cm, a cBam C
npeABapuTeNbHO-HANPSHKEHHON apmaTypoii — anuHoi 9...20 m, ceve-
Huem oT 25x 25 1o 40x 40 cM. CTbIKOBKOW OTAENbHbIX 3BEHbLEB Xene-
306eTOHHbIE CBau MOTyT HapawmuBaTbcsa 4o 40 wm.
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Puc. 8.8. MeTannMyeckunin LINyHT:
a — NAocKuii; 6 — KopbITOO6pa3HbIA; B — Z-06pasHblii

Kene3o6eToHHbIe NMpU3MaTUYECKMe U TpybyaTbie cBau apMUPYIOT-
€Sl NPOLO/bHOW U MOMepeYHol apMaTypoil U MOFYT M3roTaBanBaThCA
Kak C HeHanpsaraemom, Tak U ¢ nNpefBapuTeNIbHO HanNpsHXKeHHON apMa-
Typoli (puc. 8.7). Ana ymeHbleHNs paspyLllatoLlero eicTBus Mono-
Ta BEPXHAA YaCTb CBaW apMuUpyeTCcs CETKOW, a Npu 3abuBaHUM Ha Hee
HaZeBaeTCs MeTaNNMYeCcKUii HaroNOBHUK C BKNaAblllemM W3 AepeBa.

MeTannuueckme cBau ABNAKOTCA Hambonee MPOYHbIMUK, MOYTU He
fedopMUpyOTCA OT y4apoB MOA0Ta U OTHOCUTE/IbHO NIETKO MPOHUKa-
0T B M/IOTHbIE TPYHTbI, HO MOABEPXEHbI KOPPO3UUN U [OPOrocTOALLIME.
OHM BbINONMHAKTCA U3 TPYO AvameTpom A0 600 MM MAM NPOKaTHbIX
npodunei.

MeTannnyeckme LWNYHTOBble CBauW COEAUHAKTCA MeXAy coboi
3aMKOBbIMY COeAMHEHUAMU, 06ecrneynBarOLLMMy NPOYHOE N BOLOHEN-
poHuLaemoe conps>xeHue (puc. 8.8). AnnHa MeTanIM4eCKMUX LWMNYHTO-
BbIX CBall MOXeT 6bITb 0T 12 g0 25 M. CBau KopbITO- 1 Z-06pasHOro
npoguneii 06nagadT 60bLIE XECTKOCTHH U NPUMEHATCA 4NS Or-
pPaXAEeHWn N NOANOPHbLIX CTEHOK.

8.4.1. TexHONornsa norpyxxeHua csau

Y CTpoiCcTBO CBaliHbIX (YHAAMEHTOB SBMAETCH KOMMIEKCHbIM Mpo-
LLecCcOM, B COCTaB KOTOPOrO BXOAAT:
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MOArOTOBKAa TEPPUTOPUMN ANS BefeHUs paboT u reogesunye-
cKas pa3buBKa C BLIHOCOM B HATypy MOMOXEHUS KaXJol
cBau;

f0CTaBKa Ha CTpoinnowagky, MOHTaxX, Hanajka n onpobo-
BaHWe 060pyA0BaHMA AN NOTPYXeHWA CBali;

TpaHCNOpTMpOBaHME TOTOBbIX cBali OT MecTa U3roToBMeHUS
K MECTY UX NOTPYXEHNA;

NOTrpy>XeHune cBaii;

Ccpe3Ka OTAeNbHbIX CBall Ha 3afaHHOW OTMETKE;
LEMOHTaX 060pya0BaHNS;

YCTPOCTBO POCTBEPKA.

CBaun nmorpyxatoTcs MeTofamu ygapa, Buépayuu, nogmbiBa, BAaB-
NNBaHWUA, 3aBUHUYMBAHUS W 3/1EKTPOOCMOCA, a TaKXe MyTeM KOMOUHU-
POBaHUS 3TUX METOA0B. APHEKTUBHOCTb MPUMEHEHUS TOFO WU UHO-
ro MeToja 3aBUCUT B OCHOBHOM OT FPYHTOBbIX YC/OBWIA.

MeTopA yAapa OCHOBaH Ha MCMONb30BaHUM aHeprun ygapa (yaap-
HOW Harpysku), noj AeiCTBUEM KOTOPOW CBasi HUXKHE 3a0CTPEHHON
YyacTblo BHeApseTca B rPyHT. B pe3ynbTaTte NorpyXeHus ceasi BbiTec-
HAeT FPYHT B CTOPOHbI, YaCTUYHO BHM3, YaCTUUYHO BBEPX (Ha AHEBHYHO
MOBEPXHOCTb) W, TaKUM 06pa3oM, AOMOAHUTENbHO YNAOTHSAET FPYHTO-

a

Puc. 8.9.

6 B

CxeMbl CaMOXOAHbIX cBaeboliHbIX arperartos:
a — Ha TpakTope; 6 — Ha 3KckaBaTtope; B — Ha aBTomobune
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BOe OCHOBaHMWe; 06beM BbITECHAEMOrO rpyHTa NpakTUYeCcKy paBeH
006bEMY ee MOrpy>aemoi vacTu.

YpapHasi Harpyska Ha Oro/loBOK CBan C03[aeTcsa creuunanbHbiMy
MexaHu3mMamum — MO0TaMW CaMbIX Pas3HbiX TUMOB, OCHOBHbIMU U3
KOTOPbIX ABAAKTCA AN3E/bHbIE.

B KOMMAeKTe ¢ MOMIOTOM MOCTAaBAETCS, KaK NPaBuio, Haros0BHMUK,
KOTOpPbIA HEOBXO4MM ANS 3aKPEnIeHns cBan B HanpaBAsaOLLIMX cBaeboii-
HOI yCTaHOBKMW, NpPejoXpaHeHUs rofoBbl CBan OT paspyLleHuns yaapamu
MOJI0Ta M PaBHOMEPHOrO pacnpefeneHns yaapa no njowanm ceau.

Mpu 3abuBaHWK cBail MOMOTHI YAapHOr0 AeACTBUA MOHTUPYHOTCS
Ha Konpax, KOTOpble BbIMOAHAT POSib MOABLEMHOIO YCTPOWCTBA M
HeoOX0ANMbI ANS yAepXaHus B paboyeM NOMOXKEHUN MOSOTa, NOAbe-

Puc. 8.10. CxeMbl Npon3BOACTBA CBalHbIX paboT:

a — MOrpyXeHne cBail B OTAENbHO CTOALWMX KOTnoBaHax; 6 —
nofTackMBaHue ceau K Kompy; 1 — Konep Ha 6a3e akckasartopa,

2 — nnowagka AN CKNagMpoBaHuUsi cBaii; 3 — fu3enb-MonoT; 4 —
cBasi; 5 — 0TBOAHONM 610K (pa3mMepbl yKasaHbl B M)
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Ma M YyCTaHOBKW CBan B 3aflaHHOM MonoXxeHuu. Konpbl OblBalOT Ha
penbCOBOM XO4Y M CamMOXOAHble — Ha 6a3e KpaHOB, TPAKTOPOB, aBTO-
MalnH 1 3KckaBaTtopos (puc. 8.9).

Cxema npon3BOACTBa CBaillHbIX paboT npeacTaBneHa Ha puc. 8.10.

B 3aBMCMMOCTM OT PacrnosfioXXeHNA CBail B OCHOBAHMMW 3[aHUS U €ro
pasMepoB, a TakXe OT reos10rMyecknx yCcaoBuin Ha CTPOUTENbHON NJio-
WafKe MCNONb3YHOTCA pAjoBas, CnupanbHas M CeKLMOHHaA CXeMbl
3abuBaHua ceain (puc. 8.11).

PagoBasa cxema NPUMeHAeTCS NpuU yCcTpoicTBe PyHLaMeEHTOB
B HECBA3HbIX rpyHTax. 3abuBaHue cBaii NPoOM3BOAUTCA MOCneA0Ba-
TeNbHbIMW pAgammn no 3axeaTkam. [locne oKOHYaHWA 3abuBaHus cBaii
Ha MepBOIl 3axBaTKe arperaT nMepemelLaeTcqd Ha BTOPYK 3axXBaTKy U
3abuBaHMe NPOLOMKAETCA B TON Xe NocnefoBaTe/lbHOCTU.

CnupanbHaa Ccxema WCNOMAb3YeTCAa NPU PacrnonoXeHWUn cBali
B (hopme KycTa 1 3abvBaHUM UX B ManOCXKMMaeMble TPpyHTbl. 3abuBa-
HMe HayMHaeTCca OT CPefHEero paja 1 BefeTca Mo Cnupany K KpanHum
pasam.

CeKLMOHHAA CcXxeMa MpPUMeHAeTCA MpU ycTpolicTBe cBali-
HbIX OCHOBaHW 60nbLWINX NAOWafed B NAOTHbIX rpyHTax. CHavana
3a6uBalOT cBaM B KaXol cekuumn (4O Tpex psfoB) C NPOMYCKOM 0f-
HOro psga mexnay cekumamu. Mo oKoHYaHUM paboT BO BCEX CEKLMAX

B
Puc. 8.11. Cxembl 3abuBaHus CBaii:

a— psgoBas; 6 — cnupanbHas; B — CeKuuoHHas; 1..13 —
nocneaoBaTeNbHOCTb 3a6MBaHUsA CBali

7 CTPOMTENLCTBO XKM/bIX 1 0BLYECTBEHHbIX 3faHNI



3ab6MBalOT CBaM B MPOMYLLEHHbIX pagax. dTa CXeMa UCKIKYaeT HepaBs-
HOMEPHOE HapylleHune CTPYKTypbl rpyHTa (cMm. puc. 8.11).

MorpyXeHue cBail MeTOAOM BMOpaLNUM OCYLLECTBASETCA C MOMO-
Wbl BMOGpONOrpyXxaTesneit, KOTOpble NMPeacTaBaAAOT cO60 3NeKTPo-
MeXaHW4YecKuii Bo3byamTenb HanpaBfeHHbIX KofebaHWii onpegeneH-
HOW 4YacToTbl. Bubponorpyxartenb 3akpennseTcsd Ha BepxHel vacTu
cBau WKW LWINYHTa WU Nepefaet BubpaLunio cCBae, a Yepes Hee — rpyH-
Ty, B pe3y/nbTaTe Yero B 30He KOHTaKTa YMEHbLIAKTCA CUbl TPEHUSA
1 cBas Noj BO3AeiCTBMEM COOCTBEHHOIW MaccChl 1 Maccbl BUGponorpy-
XaTens 3arnybnseTrca B rpyHT. Bubponorpy>xeHune Hanbonee aek-
TUBHO B BOJOHACbILEHHbIX MECYaHbIX FPyHTax.

[ns norpy>eHus cBail 1 WNYHTa B CBA3HbIE TPYHTbI UCMOMb3YIOT-
cs BM6pPOMOSIOTHI. MpuHLUKMN MX paboTbl OCHOBAH HA COBMECTHOM Aeli-
CTBMM BMOpaunu n ynapos.

BesygapHoe norpyxeHue cBav AOCTUraeTcs NpU MCNOMb30BAHMUN
MeTOA0B MOAMbIBA, BAABAMBAHUS M 3aBUHUYUBaHUSA.

MeTof NOAMbIBA MPUMEHAETCA TakXe AN YCKOPEHUA MOTrpyXe-
HWAa cBali npu no6om ceaeboliHoM o6opyaoBaHun. CyLlHOCTb MeTO-
[a NofAMblBa 3aK/l0YaeTCcs B TOM, YTO Yepe3 MOAMbIBHble TPy6Ku, yc-
TaHOBJ/IEHHbIE Ha cBae, nofaetca Boga nog fasneHnem 0,4... 1,5 MIMa.
Boga, pasmbiBas rpyHT y ocTpusa cBau (WNyHTa), 3HAYNTENbHO YMEHb-
laeT TpeHue ee 6GOKOBON MOBEPXHOCTW O FPYHT, B pe3ynbTaTe Yero
CBas MOrpyxaeTca Noj AeicTBMeM COOCTBEHHOI Macchl M Macchl yc-
TAHOB/IEHHOTO Ha Heli mMosoTa. Mocne MOrpy>eHWa cBan Ha onpepe-
NEHHYHO rNy6uHYy MOAMbIB Mpekpalw,aeTca n cBas gobuBaetcs 06bly-
HbiM MeToAOoM Ha 1,5..2,0 M (80 AOCTUXEHUA NPOEKTHOro 0TKasa).
Morpy>eHne MeTOLOM NOAMbIBA NMPON3BOAUTCSA B HECBSA3HbLIX U Maso-
CBA3HbIX FPyHTax 4na cBail 601bLIOr0 MOMNEPEYHOro cevyeHus u 60/b-
LOW ANWHBI.

MeTop BaaBnmBaHna (CTaTUUYECKOro BO3AeWCTBUSA) NMPUMEHsAeTCS
NPy NOTPYXEHUN Xene306eTOHHbIX KOPOTKMUX CBail CMAOWHOMO M
Tpy64aToro ceyeHus BO BI@XKHbIE FIMHUCTbIE U CYT/IMHUCTbIE TPYHTbI.
[na BoaBnMBaHMA MCNONb3YKOTCA BUOPOBAABNMBAIOLLME arperaTbl u
YCTAHOBKMW, CMOHTUPOBAHHbIE X ABYX TPAKTOPOB, Macca KOTOPbIX
yepe3 CMCTEMY NOMMCMACcTOB U 060My mepefaeTca Ha CBal U BHefA-
pseT ee B rpyHT (puc. 8.12).

[ OoCTOMHCTBO MeTOAOB BAAaB/MMBAHWA M MOAMbIBA 3aKa4aeTcs B
TOM, YTO MOTPYXXeHue CBai oCyLlecTBnseTcA 6e3 UHAMMUYECKOro BO3-
LeliCTBMA Ha pacnoioXeHHble B6AM3U 34aHWA, COOPYXEHUS U NoA-
3eMHble KOMMYHUWKaLUW.

Morpy>eHne MeTOAOM 3aBWHYMBAHMA MPUMEHSAETCA Npu CTpOuU-
TeNbCTBE VMHXEHEPHbIX COOPYXXeHUI (MOAMNOPHbIX CTEHOK, MOCTOB U
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Puc. 8.12. Cxema arperaTtoB [Ans MOrpyXeHusi cBail MeTofoM
BAABNVBAHWS:

a — ycTaHOBKa CTaTU4YeCKOro BAaBNMBaHUs; 6 —
BMOpOBAABIMBAOLLNIA arperat

T.4.), KOrga yHAaMeHTbl NOLBEPralTCA BblAEPrMBalOLWLUM YCUINAM
(puc. 8.13). Mpwu aToM cnocobe MOrpyXeHus ceail OTCYTCTBYET COTpA-
CeHue TpyHTa M AMHAMUYeCKOe BO3AeliCTBME Ha PacnofioXKEeHHble
B6/M3N 34aHnA. TlorpyxeHve cBaili MeTO4OM 3aBMHUYMBAHWUA MOXET
NPOXOANTL BEPTUKANLHO WU HAKNOHHO C UCNO/Mb30BaHWEM 31eKTPO-
KabecTaHa MAM CaMOXOLHbIX YCTAHOBOK, MeXaHU3Mbl KOTOPbIX nepe-
[alT cBae KPyTAWMIA MOMEHT, HEOOXOAUMbBIA ANS 3aBUHUYMBAHUA Ha
Tpebyemyto rnyouHy.

Morpy>xxeHne cBail MeTOAOM 31eKTPOOCMOCA NMPUMEHSAeTCA npu
HanM4nmM BOLOHACHILWEHHbBIX NAOTHbLIX FUHUCTLIX TPYHTOB, MOPEHbIX
CYrMMHKOB M rnH. CyLWHOCTb faHHOTro MeTofa 3ak/r4yaerca B clie-
gywouem. TlorpyxeHHas cBaf NpUCoOefuHAETCA K NOMOXUTENbHOMY Mo-
nocy (aHody) MCTOYHMKA TOKa, a COCefHAA C Heli morpyxaemas cBasg —
K OTpuLaTeNbHOMY Montocy (Katogy) TOro Xe UCTOYHMKA ToKa. [Mpwu
BK/IIOYEHUMN TOKA BOKPYr CBan (aHOL) CHUXXAeTCA BNaXHOCTb FPyHTa,
ay norpyxaemoli cBau (katog), Hao6opoT, nosbiwaetca. Mocne npe-
KpalieHus nofjayvM TOKa MPOMCXOAMT BOCCTAaHOBNEHWE MepBOHaYab-
HOro COCTOSIHWA TPYHTOBbLIX BOA M HecyLllas CnoCcoO6HOCTb CBaid, ABNA-
loLwmnxea Karogamu, sospacraer.

JononHuTenbHble onepauuy npyu NOTPYXEHUN Xene3o6eTOHHbIX
cBall C MCNONb30BaHMEM 3/IEKTPOOCMOCA CBfA3aHbl C OCHalleHWEM



Puc. 8.13. TlorpyxeHue cBaii METOAOM 3aBWHYMBAHUS:

a — KpenneHve cBau B MHBEHTApPHOI 060/n0uKke; 6 — ycTaHoBKa
060/104KN B paGounit opraH MalluHbl; B — YCTaHOBKa arperarta Haf
MECTOM MOTPYXeHUs; T — 3aBUHUYMBAHNE CBaW B BEPTUKANLHOM WK
HaKNOHHOM MONOXEHWW; i — MOArOTOBKA MalllHbl K NepemeLLeHito
Ha HOBYIO MO3ULMIO

cBail monocamu cTany — 31eKTpPofamMu, Naouajb KOTOpbIX 3aHUMaeT
20...25% 60KOBOI naowann cBaii. ITa onepayusa UCKAKYaeTcs nNpu
MOTPY>XXEHUN MeTan/IMyecKnx CBail MeToLOM 3aBUHYMBAHUSA.

MpumeHeHne mMeTofa 3/1eKTpoOCMOCa No3BosifeT Ha 25...40% yc-
KOPUTb MPOLLECC MOTPYXEHUS CBau, a TaKXe YMEHbWUTb HarpysKkwu,
HEe0OX0o4NMble AN5 €€ MOTPYXEeHUA.

HabuBHble CBaM M3roTaBAMBAKOTCSH HENOCPELCTBEHHO HA Naowwaj-
K& Ha MecTe MX MPOEKTHOr0 MO0XEHUSA NYTeEM YCTPOWCTBa B FPyHTE
CKBaXXWH N 3aMONHEHUSA UX GETOHHON CMecbio AN APYTUMMK MaTepu-
anamu.

Mo TexHONOrMK yCTPOICTBa CBaM NofpasgenstoTcs Ha 6ypoHabus-
Hble, HAOWBHbIE C YW WPEHHONW MATOW, MHEBMOHaOWBHbIE, BUOPOTpaM-
60BaHHble, YacTOTpaMbOBaHHbIe, MecYaHble U FTPYHTOOETOHHbIE.

B 3aBMCMMOCTU OT FPYHTOBbIX YC/IO0BWIA BYPOHABMBHbIE CBaK YCT-
pavBalTCS OQHMM U3 CNefyrLlmnx Tpex cnocoboB: 6e3 KpenjaeHus
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CTEHOK CKBaXWH (Cyxol cnocob), ¢ NMpUMeHEHUEM FAMHUCTOrO pa-
CTBOpa A4N1f NpefoTBpaLLEHNA 0OPYLIEHNA CTEHOK CKBAXWHbI, C Kpen-
NEeHNEeM CKBaKUH obcafHbiMK Tpybamu.

BypoHabuBHble cBau ycTpamBalOTCsH B CKBaXMHax, Npo6ypeHHbIX
6e3 ob6cagHbIX Tpy6 (puc. 8.14). CKkBaKUHbI OypAT CTaHKaMu pasBe-
[OYHOro 6ypeHus, crneumanbHbIMUM 6YPOBLIMM YCTaHOBKAMU UAn 6ypo-
BbIMW MEXaHW3MaMu, CMOHTUPOBAHHbLIMW Ha KpaHax-3KcKaBaTtopax.

Hanbonee ahtheKTUBHbI 6YypoHabUBHbIEe CBaM C YLUIUPEHHbLIM OCHO-
BaHuem (mATol). MonocTb yWMpPeHUs co3gaeTcs crneunanbHbIM Mexa-
HU3MOM-YLLUNPUTENEM, OTAE/NBHO NMOTPYXaeMblM B NPOOYPEHHYIO CKBa-
XUHY.

Mpy ncnonb3oBaHUN ANS YLWNPEHUA OCHOBaHWS B3PbIBHOTO CNOCO-
6a B NpoOYpeHHOI CKBaXKMHe ycTaHaBnMBaeTca obcagHasa Tpyba Tak,
YTOObI €€ HVMXKHUNI KOHL, He AOXOAUN A0 AHA CKBaXKMHbl Ha 1,2... 1,5 m.
B o6cagHyo Tpyby onyCcKaeTcs Ha AHO CKBaXXWHbl 3apff B3BPbIBYAT-
KW pacyeTHOW MaccChbl, U MPOBOAHWKN OT AeTOHATOpa BbIBOAATCS K
NoApbIBHON MawuHe. Tpy6a 3anonHaeTcsd 6eTOHOM M MPOM3BOAMTCA
B3pbIB. DHeprus B3pbiBa YNAOTHAET TPYHT U cO3faeT CHEPUUECKYIO
NosoCcTb, KOTOpPasi HEMeA/IeHHO 3aMoNHAeTCS 6eTOHHOW CMecbio. bypo-
HabuBHbIe cBau M3roTaBamearTca guametpom 0,6..2,0 M 1 AnnHON
14.,50 m.

Puc. 8.14. Cxema ycTpoiicTBa 6ypoHaGUBHbIX CBaii:

a — OypeHne CKBaXWHbI; 6 — yCTPOICTBO yLUMpeHUs (NsATbl); B —
yCTaHOBKa Kapkaca; I — ycTaHoBKa Tpy6bl And 6eTOHMpoBaHuS; 4 —
yKknagka 6etoHa; e — nu3BneyeHune Tpybbl C YNIOTHEHWEM GEeTOHa;

X — rotoBasi cBas
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TexHONorus ycTpoicTea HabMBHbLIX CBail 3ak/jo4aeTca B npejsa-
pUTENbHOM OYypeHun CKBaKUHbI ¢ 06CagHOW TPpy6Ooi A0 3afaHHOl
OTMETKM C nocnefywlwym hopMmoBaHnem CTBOMA CBay NyTeM 3amnofiHe-
HUS 6ETOHHOW CMEeCcbi0 C MOCAOWHbIM TpamMboBaHMEM W MOCTEMEHHbIM
n3BnevyeHmem ob6cafHol TpyObl. BETOHHAA CMeCb pacnumpaeT FPYHT U
06pa3syeT YTO/LLIEHHbIA CTBON CBau. Takue cBan paboTarT KaK cBau-
CTOVKN 1 n3rotaBnunsaroTcs gnametpom 30...40 cM 1 gnnHon go 12 m.

YacTtoTpamboBaHHble cBau ycTpanBalT nyTem 3abusaHus obcas-
HbIX TPy6, OnuMparLwmxca Ha MeTaninyeckuii (06bIYHO YYTYHHbIR)
HaKOHe4YHWK. 3aTeM B MONOCTb, 06pa3oBaHHYK o6cagHoOl Tpy6OIid,
onyckaeTcs apmaTypHblii Kapkac (ecnm cBas apmupyetcs). Bubpoba-
[beil yepe3 BOPOHKY 6GeTOHHas cMecb mofaeTcs B NONOCTb 06CafHOIA
TPyObl M YyNAOTHAETCA C NOMOLLbIO Y4apOB MapoBO3AYLWHOr0 M0o/ioTa
[BOMHOIO feiicTBUA, nepejarwlmnuxcs yepes Tpyoy.

MapannenbHO C yKNagKol CMecu U3 rpyHTa n3Bnekaetcs (BbITATU-
BaeTcs) obcagHas Tpy6a; npu 3TOM MeTananyeckuii 6alwmak ocTaeT-
CS B OCHOBAHWW CBau.

MecyaHble W TPYHTOGETOHHbIE CBaW MPUMEHAOTCA A1A YNIOTHe-
Hua cnabblx rpyHTOB. Mcnonb3yeTtcs cneynanbHoe npucnocobneHne B
BMUAe CTalbHON 06CafHON TPyObl C KOHWYECKMM YeTbIPEX/IOMACTHbIM
pacKpblBal W MMCA HAKOHEYHUKOM, KOTOpas 3anofIHAeTCA MecKoM
(rPpyHTOM) ¥ C mMOMOLWbO BMOpONOrpy>xaTensa NorpyxaeTcs Ha
NMPOEKTHYI0 OTMeTKY. lMpu ABMXKeHUM Tpy6bl KOMbLO, OTKPbIBatOLLLEe
nonacty (NenecTKM) HaKOHEUHWKaA, CnajaeT U OCTaeTcA B FPyHTE, a ne-
COK (CyXOll FpyHT) 3amonHAeT CKBaXWHY. [1ecOoK ynioTHAeTCA 3a cyeT
BMGpaL MM OT MNOrPY>XKeHUA UM TpaMboBaHMSA C MOMOLLbIO Nerkoro Kpa-
Ha. Takum 06pa3oM, BbIMOMHAETCA HabMBKa CKBaXXWUH Ha rNyouHy 7 wm.

8.4.2. TexHonorus yctpoiictea poctBepka

B 3aBMCMMOCTM OT TMMa CBail M KOHCTPYKLMK pOCTBEpKa Bbibupa-
eTCs TEXHONOrMA ero ycTpolictea. Ecnm cBam u3 6etoHa u xenesobe-
TOHa, TO POCTBEPKU BbIMOMAHAKTCA U3 COOPHOTO Y MOHOMUTHOIO Xe-
ne3obeToHa.

Mpu 3a6UBHbLIX CBasfix, roMI0Bbl KOTOPbIX 4acTO OKa3biBalOTCA Ha
pa3HbIX OTMeTKax, nepes yCTPO/ACTBOM POCTBEPKA BbIMOHAETCS Bbl-
paBHMBaHWe ronoB cBaii NyTeM cpybaHnMa 6eToHa U pe3ku apmatypbl.
BeToH cpe3aeTcs C MOMOLbIO MHEBMATUYECKUX OTOOWHbBIX MOMOTKOB
WAN CreunanbHblX YCTAaHOBOK Ans cpybaHus cBail. Mpu noarotoske
rofoB HabUBHbIX CBail K YCTPOICTBY POCTBEPKOB MPOBepAeTCS BepX-
HAS MOBEPXHOCTb MO HUBEAUPY W MPU HEOOXOAMMOCTU BblpaBHUBAET-
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CA OMoOpHas MOBEPXHOCTb CBail C MOMOLWLbIO BGETOHHOW cCmecu un
LLeMEHTHOrO pacTBopa.

Banku c60pHOro »ene3o6eTOHHOrO POCTBEPKAa YyCTaHaB/NBAKOTCSH
Ha BblpaBHMBAKLL Y MOACLINKY M3 Mecka (WWnaka) oT yrnia 3gaHus no
3axBaTKaM. 3n1emMeHTbl COOPHOro POCTBEpPKA CO CBasMMW comnpsaratTcs
nyTemM 3aMOHOMMYMBAHUA OTBEPCTUI B 6anKax poCTBepKa.

YCTPOACTBO MOHOMNTHBLIX POCTBEPKOB BK/OYaeT B cebs paboThbl Mo
MOATrOTOBKE OCHOBAHWA NOJ POCTBEPKU, YCTAHOBKY apMaTypHbIX ce-
TOK WM KapKacoB W WWUTOB onanybku, yknaaky 6eTOHHON cmecu B

Puc. 8.15. Cxema TEXHONOrMYECKOro Mnpouecca ycTpoiictBa
MOHO/NTHOIO POCTBEpPKA:
a — ycTaHOBKa apMartypHo-onany6o4yHbix 610K0B; 6 —
6eTOHMpPOBaHNe POCTBEPKOB; 1 — aBTOMOGWUNbHbLINA KpaH; 2 —
apmartypHo-onany6ouHblii 6nok; 3 — noBopoTHas 6ajbs; 4 —
TYCEHUYHbIA KpaH; 5 — aBTOMallMHa (pa3Mepbl yKa3aHbl B M)
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KOHCTPYKUMK 1 pa3dbopky onanybku (puc. 8.15). Mepes ycTaHOBKOW B
NMPOEKTHOE MONOXeHWe apMaTypHO-onany60uHbIX 6/10KOB OCHOBAHWUA
POCTBEPKOB 3aLLMLLAIOT BPYYHYIO.

ApmaTtypa v WKUTbl onanybKnW ycTaHaBAMBAKT C TPAHCMOPTHbIX
CPefACTB CTPE/IOBbIM CAMOXOAHbIM KPaHOM, PacrnofiOXXeHHbIM Ha AHe
KOTNOBaHa WaM Ha ero 6poBke. lMocne nX yCTaHOBKW U BbIBEPKU YK-
nafbiBalOT GETOHHYK CMEeCb METOAOM «KpaH-6aAbsi» MpU MOMOLLYU
CTPesIoBOro camMOXO4HOro KpaHa u 6agbn BMectumocTbio 0,5...0,8 M3,
Mocne Habopa 6eTOHOM MPOEKTHOW MPO4YHOCTM He MeHee 50% ona-
Nnyb6kKy pasbupatoT.

8.5. YCTPOWCTBO ®YHAAMEHTOB
N NMOANOPHbIX CTEH METOAOM
«CTEHA B TPYHTE»

«CTeHa B TpyHTe» — 3T0 ManojetopmMmpyemas XecTkas KOHCT-
PYKLUSA, ABAstOLWasCca YacTblo PyHAAMEHTA UM He U3B/IEKAEMbIM OF-
paXAeHUEM KOT/0BaHa.

«CTeHa B rpyHTe» COOPYXKAeTcs:

B 1py YyCTPONCTBE KOT/IOBAHOB B CTECHEHHbIX YC/I0BUSX;
B B C/IOXKHbIX F€0/I0FUYECKUX YCIOBUSX;

B 1py BbICOKOM YPOBHE FPYHTOBbIX BOJ;
[

MNP YyCNOBUMN, YTO «CTEHA B FTPYHTE» ABNSETCA KOHCTPYKTUB-
HOIi MOCTOSAHHOM YacTblo 3aHunS.

CyLWHOCTb JaHHOTO MeTOfa 3aK/t04aeTca B TOM, YTO TpaHLLew Ans
OyayLmnx cTeH 1 )yHAAMEHTOB POIOT Ha MOMHY rNy6uHy cneynanb-
HbIM 3eM/IepOliHbIM 060pYA0BaHMEM NOJL CNOEM FNWHUCTOrO TUKCOT-
pOMHOro pacTBopa, rMApocTaTMYecKoe faB/fieHne KOTOPOro npegoTs-
paliaeT obpylleHne rpyHTa U MPOHWKHOBEHWE TPYHTOBOW BOAbl B
TpaHLeto.

YCTpOWCTBO (hyHAAMEHTOB M CTEH MOXET OCYLLECTBAATLCA B MOHO-
IMTHOM 1 C60pPHOM BapuaHTax, a TakXe n3 CBail.

Mpn MOHONMTHOM BapuaHTe paboTa BbIMOMHAETCA B ClefyloL el
nocnegoBaTenbHOCTU. CoopyXeHune pa3buBaeTca Ha CEKLUW ANHOW
[0 5 m. CHavyana BO3BOAATCA BCe HEYETHbIe CEKLUKN, a 3aTeM MexAay
HUMUN — YeTHble. 3aTeM Ha rpaHuLe Kaxolh cekumm 3abypusaroTtcs
CKBaXWHbI, U MOA FMIMHUCTbIM PACTBOPOM MEeXAY rOTOBbIMU CKBaXU-
Hamu Mpou3BoAUTCS pa3paboTka rpyHTa LITAHFOBbIM 3KCKaBaTOpoOM
nnu rpedgepom.
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Mocne pa3paboTky rpyHTa ycTaHaBNMBAKTCS apMaTypHble Kapka-
Cbl U NMPOM3BOAUTCA yKNaaka 6eTOHHO cMecy CnocoboM NOLBOAHOIO
6eToHMpoBaHUA. [py 3TOM FIMHUCTBIA PacTBOP BbIXXUMAETCA KBEPXY
M NojaeTca Hacocamu Ha cenapaTtop A/S MOBTOPHOIO MCMOAb30BaHUS.
Mocne Habopa 6eTOHOM MPOEKTHON MPOYHOCTM MPOU3BOAATCS pabo-
Thbl B YETHbIX CEKLMAX B TOW e TeXHOA0rMYecKoi nocnesoBaTebHO-
cTh.

Mpwu c6opHoM BapuaHTe (puc. 8.16) cTeHa MOHTUpYyeTcs U3 cbop-
HbIX TOHKOCTEHHbIX NaHenei, ycTaHaBNMBaeMbIX B 3apaHee pa3pabo-
TaHHYH TpaHLel, Ha AHO KOTOPOW MOACbINAaH C/oi webHs. MaHenn
(hMKCMPYHOTCA C MCMOMNb30BAHWEM KOHAYKTOPOB ¥ 3aMOHOMNYMBAIOT-
cs ¢ PyHAAMEHTHOM NOAYLWKOW, 6eTOHUPYEMOI MeTOLOM BepTUKalb-
HO nepemelyatoLleiics Tpy6bl ¢ 06enx CTOPOH NaHenei. Masyxu TpaH-
Wen 3aMOJIHAKTCA 3aCbINKON, BbITECHAKLWENA FNMNHAHbLIA pacTBOp B
CTOPOHY 3a605 3kckaBaTopa (cMm. puc. 8.16).

Bo3BegeHue pyHAaMEHTOB WM MOAMOPHbLIX CTeH (OrpaxgaroLimx
KOHCTPYKLMIA) 13 cBail B OCHOBHOM CBS3aHO C BbIMOJIHEHWEM CBalHbIX
paboT, TEXHONOrMA KOTOPbIX NpejAcTaBieHa paHee.

9

Puc. 8.1B. Bo3BefeHMe «CTeHbl B FPyHTE» U3 COOPHbIX
XeNne3006eTOHHbIX MUT:

7 — aKckaBaTop; 2 — necyaHasi CMecb; 3 — MHEBMOKO/ECHbII
KpaH; 4 — TyCeHWYHbI KpaH; 5 — Xene3ob6eToHHas naHenb; 6 —
KOHAYKTOP; 7 — y4acTOK TPaHLUEeW, 3anofHeHHbI/ TMUHUCTbIM
pactBOpoM; 8 — KpaH ¢ rpelihepHbIM 060pyaoBaHNEM; 9 — UTONA
LleMEHTHbIi pacTBop
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Mpy COOPY>XeHWUN CTeHbl MO cnocoby 06pa3oBaHMs CBaiHOK NOo-
CTV Hanbosee YacTo MCNONb3YOTCS 6ypPOHabMBHbIE, YacTOTpaMbOoBaH-
Hble, TPYHTOOETOHHbIE CBan U ap.

Hepoctatkom 3TOro cnocoba mpu MCMNOb30BaHUMW XXene306eToH-
HbIX 1 GETOHHbIX HaBUBHbIX CBail SBMAETCSA MPUMEHEHMWE MPU UX W3-
roToBfeHUn o6cagHbIX Tpyb, Tak Kak He yjaetca obecneynTb gocTa-
TOYHYH TEPMETUYHOCTb BCErO COOPYXKeHUS. Vicnonb3oBaHWe rpyHTO-
6eTOHHbIX CBail MO3BONAET 06ecneynTb FEPMETUYHOCTb CTEHbI, HO
nNpu 3TOM FPyHTO6ETOHHbIE CBau OrpaHMYeHbl MO BbICOTE, YTO CBA3a-
HO C TEXHUYECKMMW XapaKTepucTuKaMu GypunbHOro 060pyaoBaHUS.

MeToa «CTeHa B FpyHTe» MO3BOMSET MO CPAaBHEHMWIO C OTKPbIThIM
cnoco6bom BO3BEAEHWS 3HAYUTENIbHO COKPaTUTb 0ObEM 3EMASAHbLIX pa-
60T, MCKNtOYaeT HEOOXOAMMOCTb BOAOMOHUXEHUS, YTO NpeaoTBpalLa-
eT [BMXKEHUWE TPYHTOBbIX BOA M 06ecrneymBaeT COXPaHHOCTb OCHOBA-
HWIA, pacnofioXXeHHbIX BOM3M 34aHnil. Mpu 3TOM AOCTUraeTca cokpa-
weHne B 2—3 pasa NPOAO/KMUTENBHOCTU CTPOUTENLCTBA U Cylle-
CTBEHHOE CHVXXeHMe CToMmMocTy paboT. MeTof «CTeHa B FPyHTe» 0CO-
6eHHO 3apheKTUBEH NpU BO3BEAEHUWN 3arny6neHHbIX COOPYXXEeHUl B
YCNOBUAX CTECHEHHOW rOpoACKOW 3acTPONiKu.

KOHTPOJIbHBIE BOTPOCHI

1. Kakum 06pa3om NpoBepstoT NMPOEKTHOE MON0XKEHe O0TMETOK OC-
HOBaHWA?

2. Kakue rpysonogbemMHble MexaHW3Mbl MPUMEHSIOT AN MOHTaxka

(hyHAAMEHTOB?

Kakvie pabouvie onepauym BbIMOHAKT MPU MOHTaXXe COOPHbIX (hyH-

JaMeHTOB?

KakoB coctaB paboT npy yCTPOKCTBE MOHONNTHbIX (yHAAMEHTOB?

B ueM pasnnune mexay Bucsueli cBaeli U CBaei-CTOMKON?

Kakue paboTbl BbIMONHAKOT NpY YCTPOCTBE POCTBEPKOB?

B ueM cyLwHOCTb MeTofa «CTeHa B FPyHTE»?

w
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Flnasa 9

BO3BEAEHUE 3JAHNI U3 CBOPHbIX
KENESOBETOHHbIX KOHCTPYKLII

MHOroaTaxHble Hecyline Kapkacbl rpaxaaHCcKux 3paHuii xapakrepu-
3yl0TCA MOBTOPSAEMOCTbIO 31€MEHTOB Kapkaca M OTHOCUTENbHO HEOGONb-
LUOA MX Macco.

KpynHonaHenbHble 34aHUsA OTAMYaloTCA CPpaBHUTENbHO HEOONbLIMM
KOMMYEeCTBOM TUMOpPa3MepPOB 31EMEHTOB M NMPOCTOTOM MOHTaXxa.

TOHKOCTEHHbIE MPOCTPAHCTBEHHbIE XEeNe300eTOHHbIE KOHCTPYKLMUYK
NOKpbITUA B BUAe 060104eK, CKNaAoK, LaTpoB NO3BOASAIOT NepekpbiBaTb
60/MblWIMe NaouWaan 6e3 NPoMeXyToUYHbIX onop nNpu 60nee 3KOHOMUYHOM
pacxoje marepuanoB U HebGO/bLIOK WX Macce.

9.1. OCHOBHbIE TEPMWHbI 1 ONPEAENEHNA

BaHT — pacTaxku (41a KpenneHns BbICOKUX MeTaninyeckux
Tpy6, paguomaty, GaweH u Ap.), CTajnbHble KaHaThbl.

Bucayas 060104Ka — MOHONUTHOE UAN COOPHOE C NOCNeAY UM
3aMOHONNYMBAHNEM Xene306eTOHHOEe MOKPbITUE, OMepToe Ha cucTe-
My BMCAYMX BaHT. B nepuoj Bo3BeAeHUS Takoi 060104KK pabounmm
3/leMeHTaMU ee MPOSETHON KOHCTPYKLMUW CAYXaT CTafibHble KaHaTbl
(BaHTbl). Mocne 3aMOHONMUYMBAHNA B 3KCMyaTalMOHHON cTagumn 060-
noyka paboTaeT COBMECTHO C BaHTaMMW.

OPM3OHT MOHTAa>KHbIl — MA0CKOCTb, NPOX0AsLLas vyepe3 onop-
Hble NOWAaAK/A HECYLLNX KOHCTPYKLUUIA Ha KaXLOM 3Taxe uUau spyce
cTposwerocs 3haHnsa. Ha MOHTaXHbIA TOPU3OHT NEPEHOCAT OMNOpPHbIe
TOYKM pa3bUBOYHbBIX OCEN, 3aKPEenieHHbIX Ha UCXOLHOM FOPU3OHTE.

KapkacHo-naHeNbHble KOHCTPYKUUN — KOHCTPYKLWUU, KOTOPbIEe
COCTOAT M3 HEeCYLIMX 3N1eMEHTOB Kapkaca (Kene3o6eTOHHbIX UK
CTa/lbHbIX KO/IOHH U puUrenei) un orpaxgarwmnx KOHCTPYKLUUA (CTeHO-
BbIX MaHesned, NANT U NaHenei NOKPbITUIA 1 NepekpbiTUin). OHK npea-
Ha3HayeHbl ANS CTPOUTENbCTBA MPEVMYLLECTBEHHO MHOTO3TaXHbIX
30aHUA.
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KpynHOG/I0UYHbIA MOHTa>k — cbopka 3[4aHU U COOPYXEHUA U3
KPYMHbIX TEOMETPUYECKN HEN3MEHAEMbIX, KOHCTPYKTUBHO 3aKOHUYEH-
HbIX ON0KOB, N3rOTaBAMBAEMbIX Ha NPEANPUATUAX CTPOUTENbHOM WH-
aycTpun (Hanpumep, ABe NMOAKPaHOBble MeTananveckue 6anku, obbe-
OVWHEHHble MeXAy co00i 1 TOPMO3HON (hepMOil) WAN Ha CTPOUTENb-
HOW nnowagke (MPOCTPAHCTBEHHbIE GNOKM MOKPbLITWIA MOMHOW FOTOB-
HOCTH).

KpynHonaHenbHble KOHCTPYKUUA — WHAYCTPUANbHble KOHCTPYK-
UMW U3 KPYMHOPa3MepPHbIX NIOCKOCTHbIX COOPHbIX 3/IEMEHTOB (HacTu-
Nbl MEXAY3TAXHbIX NEPEKPbITU/A M NOKPbITUIA, CTEHOBbIE NaHeNn u
4p.), U3rotaBnmMBaeMble B 3aBOACKUX YCNOBUAX U MOHTUPYEMbIE Ha
CTPOMTENbHON nnowanke. KpynHonaHebHble KOHCTPYKLUAM NPUMEHS-
IOTCH MPU CTPOUTENbCTBE XMUMbIX, 06LLECTBEHHbIX 1 MPON3BOACTBEH-
HbIX 3[aHuii, [OPOr, aspoApoMOB, HabepeXHblX, NAOTUH W LPYTUX
MPOMbILLJIEHHbIX COOPYXEHUA. OCHOBHbIE LOCTOMHCTBA KpynHoONa-
HeNbHbIX KOHCTPYKLWIA: COKpalleHWe CPOKOB BO3BEAEHWS 3LaHUI K
CHVMXEHME 3aTpaT TpyAa Ha MOHTaXHble paboThl.

Kynon — npocTpaHCTBEHHOE MOKPbITUE 34aHWUIA U COOPYXEHUN,
nmerowee popmMmy cermeHTa wapa, napabonouga unu apyroii nosepx-
HOCTU BpalweHna. KynonoMm nepekpbiBalOT B OCHOBHOM KPYrible U
MHOTOYTO/IbHblE 3NNNNTUYECKMNE B NaHe nomeleHns. Kynona npume-
HAKTCA INaBHbIM 06pa3oM B O6LLECTBEHHbIX 34aHUAX U COOPYXKEHU-
Ax (TeaTpax, BbICTABOUYHbIX MaBMAbOHaxX W T.A4.); BO3BOASATCA MpenmMy-
LLeCTBEHHO M3 XKene306eTOHa, peXxxe — U3 CTann, AepeBa Uan KaMHS.

O6onoyka (B CTPOMUTENbHOIN MeXaHWKe) — Teno, OrpaHu4YeHHOoe
[BYMSA MOBEPXHOCTAMM, PACCTOSHME MeXY KOTOPbIMUK (TONWMHA 060-
NOYKM) Mano no CpaBHEHWIO C APyrumun ero pasmepamu. Mo gopme
CPEeAVHHOA NMOBEPXHOCTM (AenAwein nononam TOAUWMHY 060M0YKK)
pasnuyatroT 060/104KN LUIMHAPUYECKNE, CHEPUYECKINE, KOHUYECKNE U
ap. O60M104YKM NPUMEHAIOTCA B CTPOUTENLCTBE B KAYECTBE MOKPbITUNA.

O6beMHbI 3NeMeHT — FOTOBbI/i CTPOUTENbHbIN 610K CO CMOHTU-
pOBaHHbIM 000pYyLOBaHNEM U BbIMOAHEHHbIMU OTAENOYHbIMU paboTa-
MU.

MaHenb — NAOCKUIA 3neMeHT (KOHCTPYKLMS) 3aBOACKOrO M3r0TOB-
neHus (HanpumMep, NaHesb NOKPbITUA, CTEHOBasA MaHenb).

Moabem nepekpbiTUA — MeTOA BO3BEAEHUA 3[4aHWI, KOTOPbIA 3aK-
novaetca B 6€TOHMPOBAHUMW HA YPOBHE 3eM/IM NakeTa MAUT NepPeKpbl-
TUIA C UX NOCNeLoBaTe/IbHbIM NOLBEMOM M0 BEPTUKANbHBIM KOHCTPYK-
UMAM NPU MOMOLLU CMeLnanbHOro NoAbEMHOro 000pyAOBaHUS U 3aK-
penseHMeM B NPOEKTHOE MOJIOXKEHNE.

MeTof nepekpbITUA NPUMEHAETCA MPU CTPOUTENbCTBE MHOT03TaX-
HbIX XXWUMbIX, OOLLECTBEHHbIX U MPOMbILUNEHHbIX KAPKaCHbIX 34aHWI C
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Hepa3pe3HbIMK 6€36aN104YHbIMWN NEPEKPbITUAMU, NPY BO3BELEHUN psAja
NHXXEHEPHbIX COOPYXEHUIA.

Moabem aTaXkell — MeTOf, aHaNOrMYHbI MeToAy MofbeMa nepe-
KpbITWiA. Ha BepxHel (4YepfayHoil) nauTe makeTa NepekpbITUiA ycTpa-
MBaKOT KPOBENbHOE MOKPbITUE, MOCAEe Yero NANTY MOAHUMAIOT U 3akK-
pennsoT B MPOEKTHOM MOMOXEHUN.

Ha ocBo60oauBLUECA NAUTE B HA3EMHbIX YCNOBUAX MOHTUPYHOT
CTEHOBble KOHCTPYKLUW — Meperopoakun, caHTexKabuHbl, KOMMYHU-
Kaumu. 3aTem 3TOT 3TaX MOAHMMAIOT U 3aKPennsioT Ha NMPOEKTHON
OTMETKE; LUK MOBTOPSIOT.

MpuMeHeHWe JAHHOrO0 MeToAa OMpaBfaHO MPU BO3BEAEHUU KOM-
MaKTHbIX B NjaHe MHOM03TaXHbIX KapKacHbIX 34aHWUA C MOHOMUTHbI-
MU 6e36a104YHbIMU NEPEKPLITUAMMU.

MpoCTpaHCTBEHHbIE MOKPbITUS — 000/I0YKN, CKNafKW, Kynona u
BUCAYME CUCTEMbI. B TakKMxX MOKPLITUAX HecyliMe W orpaxpjarouime
KOHCTPYKLUUU paboTaloT Kak ejuHOe Lenoe.

CBOf, — apXWUTeKTypHas MPOCTPaHCTBEHHAA KOHCTPYKLUS, nepe-
KpbITE WU MOKPbITAE COOPYXEHWUN, UMetowee OPMY BbINYK/ION
KPWBONNHENHOW NoBepxXxHOCTU. OCHOBHbIE BUAbl CBOLOB: LUANHAPK-
YeCKWUiA, KPecTOoBbI, COMKHYTbIN, 3epKafbHbliA, KynoabHbIA (Mmapyc-
HbI) .

9.2. BO3BEAEHVE MHOIO3TAXHbIX
KAPKACHbIX 30AHWN

MHOToaTaXHble KapKacHble 34aHWa MPOEKTUPYHTCA Ha OCHOBE
TUMNOBbLIX FabapUTHbLIX CXeM W YHUPULUPOBAHHbIX COOPHbLIX 3N1EMEH-
TOB KOHCTPYKUMIA. DTV 34aHNA 6bIBAOT pasIMUYHbIMK MO HAa3HAYEHUIO
M rabapuTHbLIM pasmepam, HO X MOXXHO MOAPa3fenTb Ha 4Be OCHOB-
Hble TPYMMbl: 3f4aHNsA C 3/1IeMeHTaMn KOHCTPYKLWIA, Macca KOTOPbIX He
npeBbiWaeT 5 T, U C 31eMeHTaMW KOHCTPYKLWA, Macca KOTOPbIX He
npesbiwaer 10 T.

OCHOBHbIMY MPUHLMMAMN BO3BEAEHUS MHOTO3TaXXHbIX KapKacHbIX
30aHUli SBNAKOTCS:

B BeJleHNe MOHTaXKa Ha OTAE/NIbHbIX 3aXBaTKax, pa3Mepbl KOTO-
pbiIX onpenendeT KOHCTPYKTUBHOE peleHne 3,U,aHVII7I nnpn-
MEHAEMbIX MOHTaXXHOro OCHalweHnda N KPpaHOB;

B BblNOJ/IHEHNE MOHTaXXHbIX pa60T dTanamu, B pesysbTaTte 3a-
BEPLIEHNA KOTOPbIX O6pa3yI-OTCFI XXeCTKue, yCTOI7I‘-WIBbI€ nno-
CTAaTOYHO MPOYHbIE YaCTW 30aHUA;
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B HauymHaTb paboTbl Ha BbiLenexalem gpyce (3TaXe) MOXHO
TOMbKO MOC/e TOro, Kak HUxenexauwun apyc (atax) byaeTt
06n1aaaTb LOCTATOUYHbIMU MPOYHOCTbIO, XXECTKOCTLIO 1 YCTOM-
YMBOCTHIO.

Mpu BO3BEAEHWMUN 3[4aHMA MOTOYHLIM METOLOM ero pa3buBarT Ha
rOpU3oHTaNbHble Y BEPTUKa/bHbIe MOHTaXHble yUYacTKW AN BEAEHUA
paboT Mo BepTUKaNu v ropusoHTanu.

[OpM30HTaNbHbIA NMO3TaXHbIA (MNOAPYCHbIN) MOHTaX Hambonee
pacnpocTpaHeH, Tak Kak obecneynBaeT HEO6XOLMMYIO XECTKOCTb U
YCTOMYMBOCTb Kapkaca Ha BCEX CTafWAX MOHTaxa u bofiee paBHOMep-
Hyl0 ocafKy (pyHaamMeHTa. MOHTUMPYIOT 3feMeHTbl 1-ro Apyca c 3ajen-
KOW CTbIKOB, a nocsie Habopa 70 % npo4yHOCTK GeTOHA B CThIKAX Ha4u-
HalT MOHTaX CleAyHLero apyca.

BepTukanbHbIi MOHTaX NPOM3BOANTCS CpPasy Ha BCK BbICOTY 3ja-
HUA — 006bIYHO 2...4 ocy (Wwara KONOHH), 3aTeM BbIMOAHAOTCA KPOB-
ns, OTAeNnKa, YTO COoKpalwaeT 06LWmnii CPOK CTPOMTENLCTBA.

Tun n KONMYECTBO KPaHOB, MCMOAb3YeMbIX NPU MOHTaXe MHOrO0-
3T@XHbIX 3[aHWNI, 3aBUCAT OT rabapuTHbIX pasMepoB 34aHUA U UX
KOMMOHOBKM U3 TUNOBbIX AYeeK. Vicnonb3yoTca 6alleHHble, CAMOX0[-
Hble CTPe/ioBble U CaMONOAbEMHbIE KpPaHbl.

py30N04beMHOCTb MOHTaXXHbIX KPaHOB MpPW HanboNbLINX Bblne-
Tax KproKa fo/kHa cocTasnatb 5 unm 10 1.

KonnmyecTBo KpaHOB MpUHMMaeTCA B 3aBUCUMOCTU OT KOHKPETHbIX
3a/la4y M KOHCTPYKTUBHOTO pelleHns (0OAHO- UM ABYX3TaXHble KOMOH-
Hbl, LWar KOMOHH, TUMN CTbiKa, BPEMS ro4a).

PaccTaHOBKa 6GalleHHbIX UM CaMOXOLHbIX GalleHHO-CTPEenoBbIX
KpaHOB MOXeT ObiTb pas3nnyHoi (puc. 9.1). Mpu wWwupuHe 3zaHns Lo
18 m GalleHHble U CTPeNoBble KpaHbl YCTaHaBAMBAKOT C OAHOI CTOPO-
Hbl 34aHuA, Npy 60MbLUel WNPUHE — C ABYX CTOPOH UAW BHYTpY 3Aa-
HUS.

Mpy ropn3oHTaNbHON CXeMe MOHTaXa KpaHbl yCTaHaB/MBalOT BHe
34aHNS ¢ OAHOIM WK [BYX CTOPOH, NPV BEPTUKaIbHON CXEMe MOHTa-
Xa — B npejenax CpefHero nposieTa M KOHCTPYKLUUWM MOHTUPYIOT
A4yelikaMy Ha BCHO BbICOTY 3[aHUA.

Mpwn BO3BEAEHUN HEBOMbLIMX B MAaHE, HO BbICOKUX 3aaHuin (8o 25
3Taxei) NCNOMb3YHTCA NPUCTaBHbIE OalleHHble KpaHbl U YHUBEP-
ca/sibHble CaMOMOAbEMHbIE KpaHbl, yCTaHaBINBaeMble Ha MepeKpbiTU-
AX UKW NPAMO B Afpe XXecTKocTU. KpaHbl ycTaHaBAMBAKOTCA Tak, YTo-
6bl He 6bII0 «MepTBbIX 30H» W BO3MOXHOCTU CTO/KHOBEHUSA CTPEN
KpaHOB MM MOAHUMAaEMbIX FPy30B.

B 3aBMCMMOCTM OT OYEPEfHOCTU CTPOUTENbCTBO MHOTO3TaXHOIO
3faHns nogpasgenseTcs Ha Tpu aTana:
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Puc. 9.1.

BapuaHTbl paccTaHOBKM KPaHOB:

a — ballleHHble KpaHbl C IByX CTOPOH; 6 — OGalleHHbI KpaH ¢
OJHOI CTOPOHbI; B — GalleHHbIA KpaH MocepeanHe nponeta; r —
CTpenoBble CaMOXOAHble KpaHbl C [BYX CTOPOH; [ — CaMOXOAHbIV
KpaH C OfIHOW CTOPOHbI; € — CaMOXOAHbI KpaH nocepeavHe
nponeta; X — 6alleHHble KpaHbl C ABYX CTOPOH W CAMOXOAHbIN
nocepeguHe; 3 — GalleHHbIA KpaH C OfHON CTOPOHbI U CaMOXOLHbIN

nocepeanHe; 1 — GalleHHbI 1 CAMOXOAHbIA KpaHbl nocepeamHe
nponeta; Kk — KO3/10BOI KpaH

YCTPOICTBO (hyHAAMEHTOB U MOHTaX MOA3EMHOI YacTu 3/a-
HWIA, NHOT A U KONTOHH MepBOro spyca;

MOHTaX KapkKaca U nnnT NnepekpbiTnA C BbIBepKOVI n3akKpern-
NeHnem;

HaBeCKa CTEHOBbIX MaHeneil.
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MHOrosTaXKHble KapKacHble 34aHunA yalle BCero BO3BOAATCA KOM-
MAeKCHbIM (COBMELLEHHBIM) U KOMOUHUPOBAHHBLIM (CMELUAHHbLIM) Me-
TofOM. Mpun BO3BELEHMM MHOTFO3TaXHbIX 34aHWIi 0c060e 3HayeHue
MMeeT TOYHOCTb YCTaHOBKMW 3/IEMEHTOB, OT KOTOPOI 3aBUCUT KayecTBO
M LONTOBEYHOCTb BCETO COOPYXEHMUS.

CBOOOAHbLIA METOL MOHTaXa HeAoMmyCTUM; NMPUMEHSATCA MeTOoabl
C UCNOMb30BaHVEM KOHAYKTOPHbLIX MPUCNOCOBNEHUI UM METOL camo-
thukcauunu.

OANHOYHbIE KOHAYKTOPblI 06ecneynBaloT JOCTATOYHYK TOYHOCTb
YCTaHOBKMW KO/IOHH, HO He BCerfja fABNATCA Y40BNeTBOPUTENbHBIMU B
OTHOLWEHUN COBNOAEHNA TOYHOTO Wara KOJIOHH W NPOoNeToB, TakK Kak
OTK/NOHEHUS HaKanJuBalTCa C yBe/NMYeHUEM Yucna nponeTos 1 4au-
Hbl 3[aHuA.

Mpu ncnonb3oBaHUM B KavyeCTBE MOHTaXHOW OCHACTKU OLMHOY-
HbIX KOHAYKTOPOB MOHTa)X Kapkaca BblIMOMHAETCA MO pa3fenbHoi
cxeme. CHavana B npejenax 3axBaTKy yCTaHaB/IMBAOT BCE KOJIOHHbI,
BbIBEPAIOT UX, 3aKPENAOT Ha CBapKe W 3afefibiBalOT CTbiKW. 3aTeM
MOHTUPYIOT PUTenn v nocne 3afenkm UX CTbIKOB MOHTUPYHOT NeCTHNY-
Hble KNeTKW W NANTbI NepekpbiTUii. K MOHTaXy KOHCTPYKLUI crnegy-
IOLLEero Apyca NpUcTynatT nocne LOCTUXeHMA 6eToHOM 70 % npoekT-
HOl MPOYHOCTM GeToHa.

pynnoBble KOHAYKTOPbI MO3BONAOT 3HAYUTENIbHO MOBbLICUTH TOY-
HOCTb MOHTa)a 3/1EMEHTOB Kapkaca. VX npuMeHeHue payuoHanbHO
npu o6beme c60pHOro xenesobetoHa nopsigka 700 m3u 6onee. B oc-
Ta/llbHbIX C/ly4yasx PeKoMeHAyeTCs NMPUMEHATb MEeTO[ MOHTaxa C uc-
NOMb30BAHWEM TFPYMNMOBbIX WM OLUHOYHbIX KOHAYKTOPOB. MeToj
MOHTaXa 1 BbIGOP MOHTAXHOro ocHauleHWa onpegenatTcsa B MIP.

Mpn MCNoNb30BaHWMM TPYNNOBbIX KOHAYKTOPOB MOHTaX BefeTCs No
KOMMNEKCHOW (COBMeLLEeHHO) cxeme. B Kaxpaoi fuelike nocnenoBa-
TeNlbHO YCTaHABAUBAIKT, BbIBEPSAIOT W 3aKPENsfOT BCe 3/IEMEHTbI Kap-
Kaca v nocne 3Toro nepemeLLardT KOHAYKTOP Ha CIefyoLWyH CTOAHKY.

CpynnoBOi KOHAYKTOP A5 YeTblpexX KOMOHH MpefHasHauyeH ANs
cOOpPKM Kapkaca C KOJIOHHaMW AUHON f0 18 M 1 CETKM KOMOHH 6X 6 M.
[na obecneyeHns HenpepbIBHOTO NOTOKa PaboT KOMMIEKT MOHTaXHO-
ro 060pyfoBaHnNs LOMKEH COCTOATb U3 YETbIPEX FPYNMNOBbIX KOHAYK-
TOpOB.

B aTom cnyvae nocnefoBaTeNlbHOCTb YCTaHOBKU KOHCTPYKLMIA Ta-
Kad e, Kak npu ucnonb3osaHuun PLUN.

Bo3BefeHMe MHOT03TaXHbIX KAPKACHbIX 3[aHWUA C MCMONb30BaHN-
eMm PLUW HauymHaeTca C BbIMOHEHNA MOATOTOBUTE/IbHbLIX MPOLLECCOB:
NMepeHOCAT OCHOBHbIE Pa3byBOYHbIE OCY Ha OTONI0BKM KOJIOHH UMW Ha
NepeKkpbITUS, BbIBEPAOT MOHTaXHbIVi TOPU3OHT 1 COCTABAAT UCMON-
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HUTeNbHYIO cXeMmy. lloc/ie yCTaHOBKW 3/1EMEHTOB O(OPMIAIT aKT
NPUEMKN CMOHTUPOBAHHbLIX KOHCTPYKLWIA.

Kapkac 3gaHus ¢ ucnosib3osaHvem PLUW moHTupyeTcd, Kak npa-
BUJIO, Ha BbICOTY [BYX 3TaxKel, OAHOBPEMEHHO BOCbMY KOJIOHH.

KOMNAeKT MOHTaXHOro OCHALLeHUA [O/KEeH BK/0YaTb B Cebs He
mMeHee yeTbipex PLLUW, nmeTb CBOV HOMep, onpeaenstoLlinii ero nono-
XXEeHMe B Lenu, U ycTaHaBAMBaTbCA B OAHOMMEHHbIE AYEAKMN MO Bep-
Tukanu. PLLUW pacnonaratoTcs Ha 34aHum (3Taxe) u nepecTaBnsoTCA
C O4HOW mo3uyumn Ha fpyryt (puc. 9.2) TONbKO MOCAe TwaTeNbHOM
BbIBEPKM MO 0OCAM, 06ecneyeHns nNpocTpaHCTBEHHON XXeCTKOCTM Kap-
Kaca ¥ BbINO/HEHWA CBApPOYHbIX paboT B CTPOro OnpefesieHHOM Mo-
panke, ykasaHHom B MNP, ¢ noMoLW b0 KpaHa.

Mocne nepectaHoBkn PLUW Ha HOBYK NO3uLMIO B 0CBOGOAMBLLNX-
Cs Auvelikax MOHTUPYIOT NEePEKPbITUA CHavana nepeoro, a 3aTem BTOPO-
ro aTaxa, NpuyYeM L0 YKNaaKn nepekpbiTUS B AYeliK1 NpeaBapuTenibHO
nofawT maTepuanbl Ans yCTpoicTBa neperopofok (puc. 9.3).

MoOHTaX crefytoLLero aTaxa HayMHaeTCAa TONbKO MoOC/e OKOHYa-
HUA MOHTAXa HVXKenexalero spyca. 3aTeM NepeHocAT pa3buBoYHbIe
OCW Ha OrofIoBKV KOJMIOHH WAW Ha MEPeKpbITUA, BbIBEPAIOT MOHTaX-
Hblli TOPU3OHT, COCTaBNAKT UCMOMHUTENbHYIO CXeMY U Mocne ycra-

O- [ 1 H= 1
Nol Ne3 | ! Ne3 Nel
0- ————————— i 4+— 4--
' I
0 - i --------- | 4— 4,
Ne2 No4 i [ No4 Ne2
--------- 1 f-f- fa
2 3 4 1 2 3 4
a 6
e —
i i i i Nol Ne3 i
L I i I
- 4 4 4 4— 4-
i i ' | i i
4 4 4 4 e
i i | i Ne2 Ned | i
4— 4— 4— 4 — 4
1 2 3 4 5 6

Puc. 9.2. Cxema nepecTaHOBKM/ paMHO-LIAPHUPHOIO MHAMKaTopa:
a— 19 nosuuust; 6 — 3-A No3nUMs; B — 3-9 NO3nLMS
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Puc. 9.3. Cxema opraHusaumm BO3BeLeHUS MHOr03TaXHOro
KapKacHoro 3gaHus:
1 — TpaHCMnopTHble CPefcTBa; 2 — KpaH; 3 — KOHAyKTop; 4 —
KONOHHA; 5 — 6anku; 6 — nauTbl nepekpbitna (1 ..28 —
04YepeaHOCTb MOHTaXa KONOHH)
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6
Puc. 9.4. CxeMbl MOHTaXa CTEHOBbIX NaHeneli MHOro3TaXHbIX 34aHWIA
CaMOXOAHbIMWN KpaHamu:;
a — CO CTpenoBbIM 06opyaoBaHueM; 6 — ¢ 6alleHHO-CTPENOBbIM
060pyfoBaHNEM; 7 — KacCeTbl C MaHensiMu; 2 — MOHTaXHbI KpaH;
3 —cTpon; 4 — MOHTMpyemasi CTeHoBasi naHenb; 5 — 6asoBast
MaluHa; B — BbIABWXHAs N0NbKa (NNoWagKa)
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HOBKW KOHCTPYKLMI B MPOEKTHOE MOJIOXKEHNEe OOPMASAIOT aKT npu-
MK/ CMOHTUPOBAHHbLIX KOHCTPYKLMUIA.

Hapy>Hble CTEHOBble MaHENN MHOFO3TaXHbIX KapKacHbIX 34aHWUi
MOHTUPYIOTCA B eMHOM MOTOKE C HECYLLMMMN KOHCTPYKLUMUAMU KapKa-
ca 3[4aHus WAN CamMOCTONATeNIbHBIM MOTOKOM. B mepBoM cny4yae maHe-
NV HaBelMnBaKTCA cpa3y nocfie 3aKpensieHnsa KOHCTPYKLMI Kapkaca
3[aHMA Ha 3axBaTKe, BO BTOPOM — MOC/Ae MOHTaXa BCEro kapkaca
34aHus.

B KauecTBe rpy30n0AbeMHbIX MEXaHU3MOB A/ YCTaHOBKMW CTEHO-
BbIX MaHene NpUMeHA0TCA balleHHble WK CTPENOoBble KpaHbl, a Tak-
Xe cneumanbHble rpy3onofbemMHble cpeAcTBa — nebefku, KpbilleBble
KpaHbl UM bGalweHHO-CTPenoBoe 060pyf0BaHMe C BbIABVMXKHOW MOH-
T&XHOV MOWafKOi, yCTaHOBNEHHON Ha OawHe KpaHa (puc. 9.4).

MocnenoBaTenbHOCTb YCTAHOBKM CTEHOBbLIX MaHeneil Ha 3axBaTke
3aBMUCUT OT TNa COOPHbLIX 3/1EMEHTOB, cnocoba nX KpenaeHus, npu-
MeHSIeMbIX TPy30N04bEMHbIX MaLlIMH W OCHACTKK. aHenn MOryT MOH-
TMPOBATLCA UMM Ha BbICOTY 3aXBaTKW MOCNEL0BATENbHO HAa KaXXA0M U3
(hacafoB, UM MOSTAXHO B Npefenax 3axBaTku. MaHenu ycTaHaBuBa-
0T PAAAMM HAYMHAs C «MasiUHbIX» Yr/0BbIX, MO KOTOPbIM BbIBEPSAIOT
MPOMEXYTOUYHble NaHenu psja.

Mocne ycTaHOBKM MaHeNnn B MPOEKTHOE MOMOXEHNE U ee BblBEPKMY
CBapuBalOT 3aKnafHble feTanu v KOHCTPYKLUUU KapKaca.

| BO3BEAEHVIE 3[AHWA METOSAMY
MOABEMA MEPEKPBITUIA 11 MOABEMA
STAXKEWN

MOHTaX 34aHUA MeTOAOM NofbemMa NepeKkpbITUA MOXeT Npume-
HATLCA MPU CTPOUTENLCTBE MHOTO3TAXHbIX XU/bIX AOMOB, FOCTUHML,
afMUHNCTPATMUBHbIX 3[4aHUI, rapaxein n gp. Bo3segeHune 3gaHuini me-
TOAOM MofbemMa NepekpbITUIA NO3BONSET COKPATUTb CTOMMOCTb CTPO-
NTeNnbCTBa 06beKTa B LENOM 3a CYET YKPYMHEHNUS MOHTaXHbIX 3fe-
MEHTOB M 6narofaps Hepa3pe3HOCTM KOHCTPyKuuin Ha 10...20% no
CpPaBHEHWI0 CO CTPOUTENbCTBOM 34aHWI N3 0O6bEMHbLIX 31E€MEHTOB.
JTOT MeTo4 O0COB6EHHO 3KOHOMMWYEH B paiioHax, yjaleHHbIX OT 6a3
CTPOMUTENbHON WHAYCTPUM, B 30HAX MOBbLILWEHHOW CECMUUYHOCTM U©
npy CTPOUTENbCTBE Ha NPOCAAO0YHbIX FPYHTaX, rAe HeobxoAnMMa BbiCO-
Kas MPOCTPaHCTBEHHAs YCTOMUYMBOCTb 3[aHUIA.

34aHus, BO3BOAMMbIE METO4AaMU NOAbeMa NePeKPbITUA 1 nogbema
3Taxei, yalle BCero MMelT TOYEYHOE O4YepTaHue B MaHe, OAHO A4PO

| 212



YKECTKOCTM, PacnofiOXKeHHOe B LLEHTPe 34aHuns, U KOMOHHbI, pacnoso-
YXEHHble BOKPYT AApa XecTKocTu. Pasmepbl Takux 3gaHuin — 30x30
nnn 40x40 M. MeTogom nogbema MepPeKpbITUA MOXHO BO3BOAUTb
3[laHNA B CXKaTble CPOKM C NIOCKMMU 6€36aN10UYHBIMU NEPEKPLITUAMMK
BbiCOTON Ao 30 aTaxei, co cBOGOAHON NIAHWPOBKOW, pasHOO6pa3HOoiA
(hopMbl B NfiaHe, C pa3NYHbIMK BbICTynamu, 6asikoHaMU.

MoOHTaX 3faHWii MeToLOM Mofbema MepeKkpbITUA CBOAUTCA K Clie-
LylOLLemMy: U3rOTOBNEHME HA YPOBHE 3eM/IM NakeTa NanT NepekpbITUil;
nocnegoBaTe/ibHOe BEPTUKA/NbHOE MepeMelleHne Ha NMPOEKTHbIE OT-
METKMN 3TUX NAUT C MOMOLLbIO JOMKPATOB, 3aKPenieHHbIX Ha KOJIOH-
Hax; 3aKpen/eHne MNOAHATLIX MEPEKPbITUA B MPOEKTHOE MOOXEHNUE.

Mpw BO3BEAEHUUN 3[4aHMI METOLOM NOAbEMA NEPEKPLITUA HA YPOB-
He 3eM/IM WU MepeKkpbITUS noABana 6eTOHMPYIOT NakeT NAMT nepe-
KpbITUIA (HaunmHas ¢ noasana). Mexay nanTamMnm HaHOCAT pacnblanTe-
NeM pasgenuTenbHy MIEHKY, KOTopas UCKAYaeT cueneHne Bbllle-
nexaweil NANTBI C HDKHEW. B nauTax npoknagbiBaloT HEO6X0ANMbIE
KOMMYHVKaLUM N B MeCTax NepecevyeHns ¢ OKHaAMW ycTpamBarT OT-
BEPCTUSA, 06pamaeHHble METaNIMYECKUMMN «BOPOTHUKAMMW», NPUBapeH-
HbIMUW K apMaType NanTbl U UMEe LW MM OTBEPCTUA LA NPONYyCKa TAr
LOMKpPaTHbIX NOABEMHUKOB.

MAnTbl NepekpbITU NOAHUMAKT C MOMOLLLID TULPABANYECKNX
NN 3N1EKTPOMEXAHUYECKUX NOLBEMHWUKOB C MHAUBUAYANbHBIM MPK-
BOLOM rpys3onofbemMHocTbio 50... 100 1. NMogbeMHUKK ycTaHaBnuBa-
I0T B 06XBaT B NI060OM MECTe MO BbICOTE KONOHHbLI. PaboTa nojgbem-
HUKOB CMHXPOHWU3MPOBaHAa M OCYLLEeCTBAAETCA C OQHOMO NMyHKTA yn-
paBneHns. MOHTaX 34aHuUi OCYLeCcTBAAOT B CleAyioLLeli nocneno-
BaTe/IbHOCTU: MOcae NoAbemMa NAUTbl YepPAAYHOTO NEPEKPLITUA U
BPEMEHHOTO 3aKpenjeHnUs ee Ha KONOHHE MOAHMMAaKT OCTaNlbHble
NANTbl, KOTOPbIE TaKXe 3aKpPennsT BPEMEHHO C MOMOLLbI 3aKnag-
HbIX 3/IEMEHTOB, 3a UCKIKYEHMEM MUT NEPEKPbITUIA MEepPBOro M BTO-
pOro 3Taxei, KOTOPble 3aKPEenaftT OKOHYaTe/bHO B MPOEKTHOM
nonoeHuu. Nocne HapawMBaHWa 04epeaHOro fpyca KOMOHH 1 nepe-
CTAHOBKMW MOLbEMHUKOB NOAbEM MEPEKPbITUI NPOU3BOAAT B TOW Xe
nocnefoBaTesIbHOCTU (40 3aKpenfieHns Bcex NepeKkpbITUIA Ha NPOeKT-
HbIX OTMeTKax).

MeTog nogbeMa aTa>Kell yHMBepcaneH — OH obecrneymBaeT BO3-
MOXXHOCTb BO3BEAEHUS 34aHUIN Pa3IMYHOIO Ha3HAYeHUsA U 3TaXHOC-
!, N060ro pasmepa n KOHGUrypayum B naaHe, B TOM YMUC/IE MHOTO-
NPONeTHbIX 34aHUNA, a TakXe 34aHU C pa3HbIMW BbICOTAMM 3TaXen un
ApXUTEKTYPHO-NNAHUPOBOYHBIMY PELLEHUAMMN B Npejenax of4HOro unn
HECKONbKMNX 3Taxel 6e3 60MblNX KanuTanbHbIX BIOXKEHWI Ha co3ja-
HMWe CTPOUTENbHON 6asbl.
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MeToa nofbeMa 3TaxKel npefcTaBnseT co60l yCOBEPLUEHCTBOBAH-
Hblli BapMaHT NoAbemMa MepekpbITUi U 3aka04aeTcs B TOM, 4TO NoC-
Ne U3roTOBJIEHUS MakKeTa MepeKpPbITUA Ha YPOBHE 3EMAN MOHTUPYIOT
KOHCTPYKL MW KaXXA0ro aTaxa (CTeHOBble MaHenn, NeperopofKu, Kom-
MYHUKaLumn, 060pyL0BaHHbIe CAHUTAPHbIe Y3Mbl U T.4.), & 3aTeM roTo-
Bblii 3Ta)X B COOpe NOAHMMAKOT Ha MPOEKTHYK OTMeTKYy (puc. 9.5).
B panbHeiiwem aToT npouecc nosTopseTcs. [epekpbITUA B 3TOM CAy-
yae 6GETOHMPYHOTCA Ha MAUTE NMEPBOro 3Taxa 34aHus, a B Kapkace yc-
TaHaB/MBAKOTCA rNajgkne KONOHHbI.

Mpwn BO3BeAEHWN 3[4aHWIA METOLOM MOAbeMa NepeKpbITUIA BCe pa-
60Tbl MO 06YCTPOMCTBY 3TaXeW BeayTCA Ha MPOEKTHbIX OTMeTKax, a
npu MeTofe MoAbeMa 3TaXeil — Ha YPOBHe 3eMu.

OCHOBHbIM MpeuMylLLLecCTBOM MeTofa NoAbeMa 3Taxel ABAAeTCS
BO3MOXHOCTb Hanbosee NMOMHOrO 0OYyCTPOMCTBA BCEX 3TaXel Ha
YPOBHe 3emnn. ITO N03BONAET CHU3UTbL TPYA0EMKOCTb paboT npu Ha-
ANYUN KPYNHOPasMepHbIX MNJOCKMX U 06bEMHbIX 3M1EMEHTOB 3Taxa
(Hampumep, CaHTEXHUYECKUX KabWH), 3HaYMTeNbHO 06NEerYnTb UX
MOHTaxX. [Nns TpaHCNOPTMPOBAHUA B Mpefenax aTtaxa M MOHTaxa
COOPHbIX 31EMEHTOB MOFYT MCMO/b30BaTLCA MOOGUNbHbIE MEXaHU3MbI
N 60l rpy30noAbeMHOCTU 663 OrpaHMYeHUs UX CO6CTBEHHOW MaccChl,

Puc. 9.5. Cxema BO3BeAeHUS 3[aHU METOAOM MoAbeMA 3ITaXeil:

7 — nakeT MAUT NepeKpbITUA; 2 — KONOHHbI; 3 — CTEHOBbIE
naHenu; 4 — fomMKpartbl; 5 — C60pPHbIE 3NEMEHTI
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TaK KakK npu noAgbeMe 3TaXei 3TU MexaHW3Mbl paboTalT Ha nepe-
KPbITUM 3TaXa, KOTOPbI/i HAaX04MTCA Ha MakeTe OCTalbHbIX MAUT ne-
PeKPbITUIA Ha ypoBHe 3eMan. Kpome TOro, nmoka 3aTaX HaxoAuTcs Ha
YPOBHE 3eM/IN, OH HE MepeKpbIT CBEPXY, Tak KaK y 06yCTPOEHHOrO
aTaxka NoToNoK o6pasyeTcs TONbKO nocne nogvema. Mpu meTome xe
nogbema MepekpbITUI paboTbl MO 06YCTPONCTBY 3TaXKeil NPON3BOAAT-
CS Ha MPOEKTHbIX OTMeTKax. B 3TOM cny4yae rpy3onoAbeMHOCTb U
mMacca NoAbeMHOro MexaHn3mMa NMMUTUPYHOTCS HecyLlell cnocobHoc-
TblO MEPEKPbITUSA, a rabapuTHble pasmepbl — BbICOTON 3Taxa.

OpaHako npu mMeTofe NMoAbeMa 3TaxKell yBeNM4YMBaeTCs BPEMS Tex-
HONOTMYECKMX MPOCTOEB, TaK KakK TOAbKO nocfie nogbemMa 06yCTpOEH-
HOrO 3TaXa MOryT HauyMHaTbCs paboTbl MO 06YCTPOWNCTBY ClefytoLe-
ro, HUXXenexatero, ataxa. 9T0 NPUBOAUT K YBEIMYEHNIO MPOJOMKN-
TeNIbHOCTW BO3BeAeHMUA 34aHudA. MNpu mMeToAe NMoAbeMa MepeKkpbITUi
BO3Be/leHMEe 34aHNA BbIMOMHAETCSA 3HAYNTENbHO 6GbICTpee, TaK Kak
NosBNSETCS BO3MOXHOCTb COBMECTUTbL paboThbl MO 06YCTPOCTBY 3Ta-
el 1 HauyMmHaTb UX cpasy Nnocfie yCTaHOBKMW MepeKpbITUiA Ha MPOEKT-
Hble OTMETKM.

Bbl60Op TeEXHONOrMYecKOro BapuMaHTa MeTofa NoAbeMa AO/KEH
NPOBOAUTLCA C YYETOM KOHCTPYKTMBHOW CXEMbl 1 3TAXHOCTMW 3[aHus,
BO3MOXHOCTN 0bOecrneyeHns yCTOMYMBOCTM KapKaca B npouecce
NOABbEMHO-MOHTaXHbIX paboT M CTENEHW HACbIL,EHHOCTM 3Ta)ka Co0T-
BETCTBYHLWMUMU KOHCTPYKLMAMN. BO3MOXHO NPUMEHEHWE CMELLIAHHO-
ro cnocoba BO3BeAeHUs 34aHuiA, coyeTaroLero B cebe MeToabl NoAbe-
Ma aTaXel M NepekpbITUIA NPy CTPOUTENbCTBE OHOMO 3f4aHuS.

A BO3BEJEHWE 3JAHVI 13 OBBbEMHbIX
9NIEMEHTOB

CTpouTenbCTBO 34aHNIA N3 00bEMHbIX 3/1EMEHTOB SBAETCA OLHUM
M3 HampaBieHWA MHAYCTpUanusaynum CTponTenscTBa. MNMpumeHeHne
06bEMHbIX 3/1EMEHTOB MO3BOJIAET MepPeHecTn paboTbl MO OTAENKE U
NHXXEHEPHOMY 060py/0BaHNID 3[4aHWUIN CO CTPOUTENbHON MIoWaaKky B
3aBOACKME YCNOBUS.

Bbicokas cTeneHb 3aBOACKOA FOTOBHOCTM MOHTaXKHbIX 6/10KOB (40
80...85%) no3BonfeT BBOAWUTL 3[aHWe B 3KCMayatauuto B KOPOTKUE
CPOKW MOC/ie 3aBepLleHNs ero MOHTaxa.

O6beMHble 31eMeHTbl M3r0TaB/MBAKT B BMUe 00beMHbIX GN0KOB
Ha KOMHaTy, Ha Be KOMHaTbl, 6/10K-KOMHaTbI, BKIOYas 6/10K-KYXHU U
NIECTHUYHbIE KETKN 1 6NOK-CeKUMM mMaccoin ot 6 go 30 T.
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30aHnA N3 06bEMHbIX 3/1EMEHTOB MOHTUPYHOT C MOMOLLbI CTPeno-
BbIX, GalleHHbIX UMW CAMOXOAHbIX KPaHOB C OalleHHO-CTPENoBbIM
obopynoBaHueM.

MOHTaX 006bEMHbIX 3/1EMEHTOB BeAeTCA, Kak MpaBu/io, C TpaHCc-
MOPTHbIX CPeACTB, MO3TAXHO WMAN CEKLUUSMU C NOCNefOBaTeNlbHbIM
BO3BEJEHUEM KX Ha BCH BbICOTY 3A4aHUA; NMPKU 3TOM LOMKHA 6biTb
obecneyeHa TOYHOCTb MX YCTAHOBKW MPW BbICOKOM TeMMNe MOHTax-
HbIX paboT.

O6beMHble 3/IEMEHTbI JOCTABAATCS B 30HY AeNCTBUS MOHTaXHO-
ro KpaHa Ha CcneumanbHbIX Tpeinepax. YCcTonumBoCTb 6/10Ka 1 CO-
XPaHHOCTb 06ecneynBalOTCA 3a CUET HW3KOW mocafku nnatopmsl
Tpeinepa, KPeneXHbIX MPUCNOCOBNEHNA N cneunanbHbIX aMopTuU3a-
LMOHHBIX YCTPOWCTB.

[ns nofgbeMa 06bEMHbIX 3/1EMEHTOB UCMONb3YTCA 6GanaHCUpHble
TpaBepchbl (puc. 9.6), BbIMOAHEHHbIE N3 [BYX PACMOMOXEHHbIX KPecT-
HakpecT 6anok, CBA3aHHbIX NoNepevyMHaMu, WU LEMHbIX NOABECOK C
KprHoKamu.

BpemMeHHOe 3aKpensieHne 3/1eMEHTOB He TpebyeTcs, yCTONYMBOCTb
nx obecneuymBaeTca cpasdy Mocie ycTaHOBKM. PaccTponoBka ocylie-
CTBNSETCSA NOC/e BbIBEPKM M YCTAHOBKMW 3/M1EMEHTa B MPOEKTHOE NOJo-
XeHue.

Puc. 9.6. BanaHcupHasa TpaBepca A1 MOHTaXa OObEMHbIX 31EMEHTOB
(6noKOB-KOMHar):
7 — TpocoBbIli NoABec; 2 — cxBaTku; 3 — 6anku; 4 — 610KU; 5 —
Lenb; 6 — KPHOKY
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MOHTaX O4YepefHOro aTaxa HauyMHaeTCa Noc/e CBapKy U 3afefiku
BCEX Y3/10B HMKenexallero ataxa.

Mo 3aBeplWEeHNN MOHTaXa OYepPefHOro aTaxa 34aHus Npon3BOLUT-
Cs COCTbIKOBKA MHXEHEPHbIX KOMMYHMKaLNin (BOAONPOBOA, KaHanu3a-
uuns, oTonneHue un 1.4.).

MeTog 06bEMHO-6104YHOF0 4OMOCTPOEHNA MUCNONb3yeTCa ANA COo-
OPYXXEHUS XUNbIX NOCENKOB NPW pa3BepTbiBAHWUN B OCBaMBaeMblX
paloHax KPYyMmHbIX CTPOEK, B 30HaX 3HEPreTM4Yeckoro CTpOUTeNbCTBA.
Mpun 3TOM, HECMOTPS Ha TO, YTO 06beMHble 6GNOKM M3roTaBAMBaKOTCA
B LleHTpa/bHbIX paioHax 1 nMepeBO3ATCA MO Xene3Hol gopore (3ava-
CTYIO Ha 3HaYUTeNbHOE pPacCTOAHME), 3TOT MeTO/ 0Ka3biBaeTCs 3KOHO-
MMWUYECKN OMpaBAaHHbIM.

LLIMT BO3BEAEHME KPYMHOMAHENBHbIX
3IAHUN

XapakTepHO/ 0COGEHHOCTHI KOHCTPYKTUBHOW CXeMbl KpynHona-
HeNlbHbIX 34aHWIi ABNSETCA NMPUMEHEHMe NAOCKUX MaHenein nepekpsbl-
TUS HA KOMHATY WM UHYK KOHCTPYKTUBHYIO AYeiKy, a Takxe 06bem-
HbIX 3/1EMEHTOB, 3HAYMTE/NbHO MOBbIWAOLLNX XXECTKOCTb U YCTOWYN-
BOCTb 3[aHMA KaK B NMPOLecCe MOHTaXa, Tak W B NepUOA ero aKcnny-
atayuu.

B ocHOBY CxeMbl KpynmHOMNaHenbHOro 6eckapkacHOro 3gaHus noso-
YKEHbl MPUHLMNbLI COBMECTHOW MPOCTPAHCTBEHHOI paboTbl BCEX €ro
3/1eEMEHTOB, COBMELLEHNS B 3/IEeMEHTaX CTEH HEeCYLLMX WM Orpaxjaro-
WX QYHKLUWUIA.

Mpu BO3BEAEHUM KPYyMHONaHebHbIX 34aHUA 0C060e BHUMaHue
yAenseTcs NpaBu/ibHOW NOCNef0BaTeNIbHOCTA U TOYHOCTU YCTaHOBKM
COOPHbIX 3/1EMEHTOB.

CobntogeHne 3TUX NONOXKEHUI NO3BONSET 0b6ecnevynBaTb Hen3me-
HSEMOCTb M YCTOMYMBOCTb KaXXA0N CMOHTUPOBAHHON fAYeKnN 30aHNS,
MPOYHOCTb CTbIKOBbIX COELWHEHWUA, BO3MOXHOCTb BbIMO/HEHUSA MOC-
NEMOHTAXHbIX MPOLECCOB B paHEe CMOHTUPOBAHHOW YacTu 3[aHUS ©
6e30macHOCTb BefeHuUsa pabor.

ONeMeHTbl ANS KPYMNHOMNAHeNbHbIX 34aHUii M3roTaBNUBAKTCA Ha
3aBO/ax Xene306eTOHHbIX KOHCTPYKLUWIA. [JlocTaBka KOHCTPYKLUUIA Ha
MOHTaXHYI MAoWwajaKy npou3BoAUTCS B COOTBETCTBUM C KOMMAEKTO-
BOYHbIMW KapTamMu W MOHTaXXHO-TPaHCMOPTHbIMU rpanukaMmu, 4To
[laeT BO3MOXHOCTb BECTM MOHTaX HEenocpefCTBEHHO C TPAHCMOPTHbIX
CpescTB.
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9.5.1. Bo3BefieHe GeckapKacCHbIX
KpynHonaHebHbIX AOMOB

Bo3BeaeHne KpynHOMaHEeNbHbIX 3[jaHNA BbIMOAHAETCS MOTOYHbLIM
MeTOfO0M, MO 3axBaTKaM, B KaXXAYI M3 KOTOPbIX BKAKOYATCSA OfHA
[iBe CeKLMMn, 4To obecneynBaeT HEMPEPbIBHOCTb U PAaBHOMEPHOCTb
npoLeccoB U, cnegoBaTeNlbHO, MOTOYHOCTbL NMPOM3BOACTBA.

COOopHble 3N1eMeHTbI AN BO3BeAEHWS 34aHMa nojaTca K pabouye-
My MecTy NMb0 HenoCcpPefCTBEHHO C TPAHCMOPTHbIX CPeacTs, NnMbo ¢
NPUOBBLEKTHONO CKMafa, PacnosioXKeHHOro B 30HE AeACTBUS MOHTaX-
HOro KpaHa HanpoTWMB COOTBETCTBYIOLMX 3aXBaToOK.

Mepen HayanoM YCTAHOBKMW CTEHOBbIX MaHesfeid Haa3eMHOl 4acTu
3[laHNs BblpaBHMBAOT NOBEPXHOCTb MEPEKPLITUS 1 MPOU3BOAAT TOY-
HYt0 (B COOTBETCTBMM C NPOEKTOM) pa3bMBKY MECT YCTaHOBKW CTEHO-
BbIX MaHesen No BCeMY NepuMETPY 34aHUS WAM 3aXBaTKMW.

Ha 3axBaTKe, NOATFOTOB/IEHHON MO MOHTaX, B OCHOBaHME KaX[oM
CTEHOBOW MaHenu yknagblBaldT N0 HUBENUPY AEPeBSIHHbIE WAW pa-
CTBOPHble Masiku (Mapku) TonuwuHoi 12 mm. Masiku obecneymBaroT
TOYHOCTb YCTAHOBKW MaHesnei No BbICOTE M MX OMUPaHUE B MOMEHT
nmocagKy naHeneil Ha CBEXWUIA pacTBOP, YKIafblBaeMblii MO XO4Y MOH-
Taxa Mexgy maskamu.

[ns obecneyeHUs TOYHOCTU U YCKOPEHWUS YCTAHOBKMW MaHenei
NPUMEHAOT DUKCATOPbI-NOBUTENN, 3apaHee NPUBapPeHHble K 3aKnag-
HbIM AeTansiM WM 3afenblBaemble B NaHenn nepekpbituii (puc. 9.7).

BpemeHHOe KpenneHue CTEHOBbIX MaHeseil BO BPeMS YCTaHOBKW
X BbIBEPKY OCYLLECTBAAOT C NOMOLWbIO MogkocoB (puc. 9.8), npu-
KpennseMblX K MOHTaXXHbIM NeTAAM naHene nepekpbiTUin nnm qyH-
JaMeHTHbIX 6/10KOB NM60 K YHMBEpPCaNbHbIM W/ KANHOBLIM 3axBaTaM,
YKPEnneHHbIX B OTBEPCTUSX MaHenei, a TakXKe C MOMOLLbI YIrOBbIX
N TOPM30OHTaNIbHbIX pacnopok. MpukpenaeHne NOLKOCOB K yCTaHaBN-
BAEMbIM CTEHOBbIM MaHENsIM OCYLLECTBASETCA C MOMOLLbIO CTPYOUUH,

Puc. 9.7. Cxema ycTtaHOBKM
naHeneii:
7 — naHenb; 2 — ukcatop-
noButenb; 3 — Mask; 4 —
oceBasd npoBoO/ioOKa



Puc. 9.8. CxeMbl BPEMEHHOIO KPEMNEHUS CTEHOBbIX MaHenei ¢
NMOMOLLbIO NOLKOCOB:
a — 3axBaTHOWN ronoBKON 6eccTpybUMHHOrO nogkoca; 6 —
CTPYOUMHHBLIM MOAKOCOM; 7 — NaHeNb;, 2 — MOHTaxHasi nemns; 3 —
3axBaTHasa ronoeka; 4 — mogkoc; 5 — cTpybunHa

YHUBEPCANbHbIX U KAWHOBLIX 3aXBaTOB (K MOHTaXHbIM METASAM 160
MeTNsAM, 3a10XKEHHbIM Ha BHYTPeHHEeW MA0OCKOCTU maHenen).

MocnefoBaTe/IbHOCTb BO3BEAEHUS KPYMHOMNaHeNbHbIX GeckapKac-
HbIX 34aHWUI BbIGUPAOT B 3aBUCUMOCTU OT KOHCTPYKTUBHbIX 0COGEH-
HOCTeli 34aHns, ycnoBuiA yCTOWYMBOCTU CMOHTUPOBAHHbIX 3/1EMEHTOB
M yacTeil 34aHWin, yao6CeTB M 6e30MacHOCTU MOHTaXa. Kaxablil To/Nb-
KO YTO YCTAHOB/EHHbI/ 3/IEMEHT MPOYHO 3aKPEMSAT B NMPOEKTHOM
MofoXeHUW. [N [OCTVXKEHWS YCTOWUYMBOCTU BHOBb YCTaHOBIEHHbIX
3/IEMEHTOB WCMO/b3YOT NPOCTPAHCTBEHHYH XECTKOCTb paHee CMOH-
TUPOBAHHbIX JIECTHUYHBIX K/ETOK, CAHUTAPHO-TEXHUYECKNX KABUH U
Yr/I0Bble COMPSHKEHUS MaHeneid. Mpyu HEBO3MOXHOCTW NCNO/b30BaHNS
)KECTKOCTU paHee CMOHTMPOBAHHbIX KOHCTPYKLUUIA oYyepeaHoii c6op-
HblA 3N€eMeHT NMPU ero ycTaHOBKE BPEMEHHO 3aKpPennsiT nocpes-
CTBOM CreLuuanbHbiX WHBEHTAPHbIX NPUCMNOCOGNEHUIA: KOHAYKTOPOB,
MOLKOCOB, pPacTsXeK U ap.

BosBeseHne GecKapKacHbIX 3faHUA HauymHaeTcs B GOMbLIMHCTBE
ClyyaeB C YCTaHOBKU CHOPHbIX 3/1EMEHTOB NIECTHUYHOW KNETKU, a
3aTEM MOHTMPYIOTCS HapY>XXHblE U BHYTPEHHUE CTEHbl, MEPErOPOAKM
M Apyrvie KOHCTPYKUUKU. Takas o4epeaHOCTb YCTaHOBKM o6ecneynBa-
eT Heo6XO04MMYH XECTKOCTb 34aHus B npoliecce MoHTaxa. Kpome
TOr0, paspbiB MeX/y YCTAHOBKOW CMEXHbIX HapPYXHbIX MaHesnei u
MPUMbIKAIO LA K CTbIKY MaHenn BHYTPEHHUX CTeH 06/1eryaet Hakeli-
Ky TMApOV30MALMOHHOTO CM0S U YCTAaHOBKY YTEMMSAIOWEr0 MakeTa.
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OfHaKo Npwn 3TOl CxXeme /19 BPEMEHHOTO KPEMN/eHns naHeneii Tpeby-
eTCsA 3HAYNTENIbHO 60/bLIEe MOHTAXHbIX NPUCMOCOGNEHNA.

Bo3BeaeHne KpynHoOMaHe bHbIX 34aHWIA C HECYLW UMW NPOAObHbI-
MW CTEHaMU OCYLLEeCTBAAIOT B Cefytolieli mocnefoBaTelbHOCTU: CHa-
yana ycTaHaB/MMBalOT MasuyHble MaHeNW HapyXHOW MpogoNbHOW cTe-
Hbl, 06pasytoLLne Yyron CeKuun, 3aTeM naHenn Hapy>XXHoW NpoAoNbHON
CTeHbl, Hanbonee yAaneHHONW OT MOHTAXHOT0 KpaHa. MasuHble naHe-
NN TWATeNbHO BbIBEPSIOT. OcTa/bHble HAPYXHbIE MaHEen MOHTUPYIOT
Mo MasiyHbIM MaHensiM. HanpaBneHUe MOHTaXa — Ha KpaH, Tak Kak
npu 3ToM ynydlaetcs 0630p paboyero mecTta U He TpeGyeTcs nepe-
HOCUTb KOHCTPYKLUW Yepe3 paHee CMOHTUPOBAHHbIE.

[ns NoBbIWEHNS TOYHOCTUM MOHTaXA KPYMHOMAHebHbIX 34aHWI
NMPUMeHsIeTCs MeToZ4 MPOCTPAHCTBEHHOW camodukcaunn. CyuiHOCTb
MeToAa 3aK/ntouyaeTcs B TOM, YTO MpPW U3rOTOBJEHWU NaHeNneil B HUX
yCTaHaB/IMBAKTCS C BbICOKOW CTEMEHbID TOYHOCTU (PUKCUpPYLOLLME Me-
Tananyeckme yacTu, o6pasytole 3aMKOBble coefvHeHUs (puc. 9.9).
JTOT METOA MOBbILIAET KaYeCTBO, YCKOPSET TEMN MOHTaXHbIX paboT,
a TakXe Mo3BO/seT yCTaHaBNMBATL NaHennm 6e3 MOHTaXHOW OCHacT-
KU 33 CUET IMKCMPYIOLUX MeTanMYecKnx YacTein, 06pasyoLnx 3am-
KOBble COeAUHEHWs, KOTOpble OfHOBPEMEHHO SBAAOTCA paboummm
MOHTQXHbIMU CBSA3AMMU.

Puc. 9.9. 3amkoBOe COefVHEHWe NaHeneu:

a — COefiMHeHNe BHYTPEHHE U HapyXHol naHeneii: 7 — naHesb
BHYTPEHHeli CTeHbl; 2 — 3aKnagHas fetaNnb BHYTPEHHel CTeHbl; 3 —
cTanbHOl 3aKNafHOn NeMEeHT naHenun HapyxHoW CTeHbl, 4 —
naHenb HapyXHOM CTeHbl; 5 — yTennswounii BKnaabllw; 6 — 6eToH
3aMOHOMNYNBAHNS, 6 — CXeMa 3aMKOBbIX COEMHEHN



Puc. 9.10. YctaHOBKa BHYTPEHHUX U HapPYXHbIX CTEHOBbLIX NaHenein

MEeTo4OoM camoduKkcaLnu:

a — yCTaHOBKa HapyXHOW CTeHOBOI naHenu; 6 — dukcarop
60KOBOI; B — yCTaHOBKa BHYTPEHHE CTeHOBOW MaHenu; r — cxema
HVKHEN TopueBoi ukcaummn; 1 — dukcaropbl 60KOBble; 2 —
(hmKcaTopbl HWXHWE TOpLEBbIe

Bo3BeseHne KpynHonaHenbHbIX 34aHWii METOAOM NPOCTPaHCTBEH-
HON camoduKcaLmn OCYLLeCTBAAIOT B CiedytoLeli nocnefoBaTenibHO-
CTW: Ha MEPEeKPbITA YCTAHAB/NBAIOT TAXE/bI 6a30BbIil 31eMeHT (Ha-
npumep, CaHUTAPHO-TEXHUYECKYIO KabUHY), K KOTOPOMY C MOMOLLbHO
HaknagHbIX CTPYOLMH KPenaT of4Hy unu ABe 6a30Bble NaHenu; nocne
BbIBEPKN W 3aKPEneHns K HUM MOoC/ief0BATE/IbHO MPUCOEAUHAIOT
ocTanbHble 3nemMeHThl. Ha puc. 9.10 npefcTaBneHbl parMeHTbl ycTa-
HOBKW BHYTPEHHUX U HAPYXXHbIX CTEHOBbIX NaHene MeToLoM camo-
thukcaunm.
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Bo3BefeHNEe KPYMHOMAaHENbHbIX 34aHUA C HECYLMMMW MOMNEPEYHbI-
MW CTeHaM¥ OCYLLeCTBASAOT MeTOAOM MOC/ef0BaTe/lbHOro CO34aHus
ECTKUX AYeeK B CeayroLLeil NocnefoBaTe/IbHOCTH: CHavana ycTaHaB-
NNBAKOT MasfyHble MaHENN HEeCcyL X NMOMEepeyYHbIX CTeH, 06pasytLnx
yron cekuuy Ha NoAroTOBAEHHYK FOPU30OHTAa/IbHO BbIBEPEHHYIO NOfA-
6ETOHKY W (hMKCATOopbl; 3aTEM MaHeNn Hapy>XHbIX MPOLOJIbHbIX CTEH,
CaHUTApPHO-TEXHUYECKNE KabWUHbI, NeCTHUYHble MapLwu 1 naowanku,
y[aneHHble OT KpaHa; 3aTeM MaHenn NepekpbiTUA U BHYTPEeHHUE na-
Henun, GAM>Ke BCEro pacrno/ioXXeHHble K KpaHy. IMpu Takoli cxeme CTbl-
KV 3an0NIHAOTCA NEerkumMm 6eTOHOM, a UX repmMeTun3aLna BbiNoNHAETCH
CHapy>Xu 3gaHus.

MopsigoK ycTaHOBKYM naHenein ykasbiBaetcs B MIP.

Mpun BO3BEAEHNUN KPYMHOMaHeNbHbIX 34aHUIi BbIMOMHAKT Cleayto-
e peKoMeHpauunm:

B KaXAbliA nocnefyowmii 3Tak MOHTUPYHT NOC/E TUiaTeIbHOA
NMOATOTOBKU U BbIBEPKM MOHTaXXHOF0 FOpU30HTa npeablay-
Lero;

B YCTAHOBKY HapyXXHbIX NaHeneii 0CyLecTBAAT TObKO NOC-
Nne NOATOTOBKY FOPU30HTA/IbHOTO LUBA;

m 10fayy Hapy)XXHbIX NaHesnel B Lensx obecnevyeHns TEXHUKN
6e30nNacHOCTV MPOM3BOAAT C BHELLHER CTOPOHBI, CTPOTO Bep-
TUKanbHO, 6e3 NOATArMBaHUS;

B 10/JKOCbl, MPUMEHSAEMbIE N1 BDEMEHHOTO KPENIEHNS NaHe-
neli, n TpaBepchbl A0/MKHbI 06ecneynBaTb pacCTPOMNOBKY U
pa3bopky 6e3 nofbemMa naHen N 3a BEPXHIOK rpaHsb.

Mpu n06Goli cxeMe MOHTaXa L0 YKNaAKW MeXAydTaxXHbIX mnepe-
KpbITUIA, B TOM Yucfe Haj MofBasoM, B Mepefenax KaxAoro araxa
MONHOCTbLIO yCTaHaBNAMBAKOT NaHeNn CTEH W Meperopofok W ycTpansa-
0T MOATOTOBKY MOA YMCTbIE MOMbl. KpoMe TOro, nmpov3BoasT 3arpysky
HVDKeNexalllero nepekpbITUs MaTepuanamu n nonydgabpukaramm, He-
06X0AMMBIMU 115 BbIMOMHEHUS BHYTPEHHUX pPaboT Ha JaHHOM 3Taxe.

9.5.2. Bo3Be/IeHVE KapKaCHO-NaHeNbHbIX 3[aHWi

KapkacHo-naHenbHble 3gaHns (Kak NpaBuio, 34aHUs MOBbILEHHO
3TAXHOCTU) UMEKT KapKac U3 KOMOHH (CTOEK) BbICOTOW B ABa wUau
OAVH (4Nns 34aHWU C HEMOJIHBIM KapKacoM) 3Tax, pureneid, naHenei
MEePEKPbITUA U CTEHOBLIX OFPaXAEHUA.

Bo3BefeHMe KapKacHO-MaHebHbIX 3f4aHNI OCYLLECTBAKT NOsSpycC-
HO. Mpy MOHTaxe 3faHW KapKaCHON KOHCTPYKUWUU LOMKHbI 6biTh
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o6ecneyeHbl XXECTKOCTb 1 YCTOMYMBOCTb Kapkaca Kak B npouecce
MOHTaXa, TakK ¥ nocne ero 3aseplieHus. [na 3TOro MOHTaX KaXpo-
ro spyca 3fjaHua BefeTcs oTAeNbHbIMKU 6n0kamu. bnok cobupaetcs u3
YyeTbipex KOMOHH, puresein n naMT NOKPbITUA Ha ABa aTaxa. MoHTax
CMEXHOro 6/10Ka HaYMHAETCA MOCe CBapKu MU 3aMOHONNYNBAHNA BCEX
CTbIKOB COEAMHEHWIA, & MOHTaX O4YepefHOro apyca — noc/ie BbiNo/-
HEHMSA 3TUX paboT Ha HMXKenexalem fapyce.

[nsa obecnevyeHnWs TOYHOCTW YCTaHOBKW 3/1EMEHTOB KapKaca W UX
YCTOMYMBOCTM B NPOLECCE MOHTaXa MPUMEHAOTCS pas/iMyHble KOH-
CTPYKLMW CreumnanbHbIX TPYnnoBbiX KOHAYKTOPOB.

MoHTaX 0o4epefHOro Apyca 3gaHnUa HavyMHaeTcs C YCTAHOBKU Yye-
ThIpeX KOHAYKTOPOB, KOTOPble COEAUHAIOTCA MeXAy co60i npoLonb-
HbIMU WM nonepeyvyHbIMU Taramu (puc. 9.11). Takum o6pasom, Ha nep-
BOI NMO3MLMK TPYNMOBOIM KOHAYKTOP obecneynBaeT yCTaHOBKY B Mpo-
eKTHOEe nonoXKeHne 16 KONOHH. 10 Mepe 3aBepLUEHMS MOHTaxa 6/10-
KOB KOHAYKTOPbI NMepecTaBna0TCA M Ha KaXA0lW nocnefyroLweid nosu-
LMK ycTaHaBIMBAKOTCSA NO BOCEMb KOMOHH (cMm. puc. 9.11).

YcTaHOBKa 3/IEMEHTOB BefleTCA B Chefylolieil nocnefosaTenbHoOC-
TW: CHayana ycTaHaB/IMBaKTCA B [BYX CMEeXHbIX 6/10KaX KOMOHHbI,
nocne 3T0ro ycTaHaBMMBaKOTCA U NMPUBAPUBAKOTCA K KOHCONAM KOJIOHH
purenu nepBoro, a 3aTemM BTOPOro aTaxei. [na obecneyeHus npo-
CTPAHCTBEHHOW XeCTKOCTU 6/I0KOB B Mpo/ieTe MeXAYy KOHAYKTopamu
yCTaHaBNMBAKTCA WU MPUBAPUBAIOTCA CBA3EBbIE MAUTLI, a 3aTeM Mu-
Tbl NepekpbITUA. Tocne nepecTaHOBKM KOHAYKTOpPa Ha HOBYH MO3U-
LMK 3aBepLlaeTcs yCTaHOBKA OCTa/lbHbIX MANT MEPeKpbITUA.

HaBecHble MaHenn ycTaHaBNMBAlOTCA C MOMOLLbIO MOHTaXHOTO
KpaHa rnocfie OKOHYaTe/lbHOro 3aKpenseHns Bcex HecyLWwmnx KOHCTPYK-
UM JaHHOro Apyca 3f4aHus, 06bIYHO C OTCTaBaHWEM OT MOHTaxa
HEeCYLLMX KOHCTPYKLMWI He MeHee YeM Ha OfWH 3Tax.

8 -g-—- B---—-B— B— B— B---------------oee- B-----B

1-a3axBaTka 2-9 3axBaTKa

MOHTaXHbI y4acTok

Puc. 9.11. Cxema pacronoXeHusi 1 nepecTtaHOBKU KOHAYKTOPOB
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Mpn NPOeKTUPOBaHUM MHOTO3TXHbIX KPYMHOMAHENbHbIX 34aHUNA
4acTo BMECTO YyCTpOicCTBa COOPHO-MOHOMMUTHLIX Auadparm npegyc-
MaTpPUBAKOTCA MOHOMUTHBIE A4Pa XXEeCTKOCTU, B KOTOPbIX pa3MeLlatoT-
CA NM(PTOBOE X03AMCTBO, BEPTUKANbHbIE KOMMYHUKauun n ap. C He-
KOTOpPbIM OMEepexeHWeM BO3BOAMUTCS B CKOMb3AWel onanybke A4po
XEeCTKOCTU M OLHOBPEMEHHO BefeTCAd MOHTaX COOPHbLIX KOHCTPYK-
UM, Takoe KOHCTPYKTUBHOE peLleHne NpUBOANT K CHUKeHUIO cebe-
CTOMMOCTM M3TrOTOB/MIEHUS U MOHTaXxa KOHCTPYKLWUin Ha 15%, Tpypo-
EMKOCTU — Ha 6%, KanuTa/lbHbIX BAOXEHUA — Ha 15% n K yMeHb-
WweHUto pacxofa b6etoHa — Ha 8%, ctannm — Ha 30 % (415 25-3TaXHO-
ro 3gaHus).

9.6. BO3BEJEHMVE 30AHUA C NOKPbITUAMUY
N3 OBOJIOYEK

MpuMeHeHVe B CTPOUTENLCTBE NMPOCTPAHCTBEHHbIX Xene306eToH-
HbIX KOHCTPYKLMWIA NOKpbITMA B BUAe 060/104eK, CKNafoK, LIATPOB
06ycnoBneHo 60/5ee 3IKOHOMWYHBIM PACXOLOM MaTtepuanos, UX MeHb-
el Maccol 1 pa3Hoo6pasHbIMU apXMTEKTYPHbIMU KayecTBaMu. JKO-
HOMWYHOCTb ABNAETCH CMefCcTBMEeM 6Ofiee NONHOrO, MO CPaBHEHUIO C
MIOCKOCTHbIMU CMCTEMaMU, UCMONb30BaHNA CBOWCTB 6eTOHA U CTanu,
a TakXXe BO3MOXHOCTM PaLMOHaNbHOro NPUMeHEHUS ene3obeToHa
4NA NOKPbITUA 60MbWKX Naowagein 6e3 NPOMeXyTOUYHbIX OMop.

Bo3BeseHune 34aHN, nepekpbiBaeMbiX 060/104KaMu, HAYMHAETCA C
MOArOTOBUTENbHbLIX PaboT, ABNAKOLWMXCA NO CBOEMY COCTaBY TUMOBbI-
MU ONS BCeX 34aHWIA U3 COOPHbIX Xene300eTOHHbIX KOHCTPYKLUA.

K MOMEHTY MOHTaXa MOKPbITUI BbINOMAHAT paboTbl HYNEBOrO
umMkna. MepBbll NOTOK NO MOHTaXy HAaA3eMHOW 4YacTu 3[4aHus ycTa-
HaBNMBaeT W 3aKpensseT KONOHHbI, Ha KOTOpPble BMNOC/MEeACTBUM OMU-
palTcs 060104KM. BTOpoli NOTOK napanfienbHO C MOHTaXXOM KOMOHH
BbIMOMHAGT NOATOTOBUTENbHbIE PA6OTHI MO MOHTaXy MOKPbLITUNA: yCT-
PONCTBO OCHOBAHWA U NyTel nepemMeleHNA COOPOYHOTO KOHAYKTOPA;
NOArOTOBKA, & MHOrAa M MOHTaX KOHAYKTOpa; MOAroTOBKAa CTEHAOB
YKPYMHUTENbHON COOPKN KOHTYPHBLIX (hepM 1 6/10KOB 060/104KK; MOA-
roTOBKa CTPOMOB, TPaBepc, MOHTaXHbIX NIECTHUL, WHBEHTAPHbIX OrF-
paxxaeHui.

B oTnMume OT NJOCKOCTHbIX CUCTEM MOKPbITUI COOPHbIE Xeneso-
6eTOHHble 060/104KM MOTYT CO6UPATLCA UIN Ha YPOBHE 3eMn (Hyne-
BbIX OTMETKax) C MoCneAyrLwmum noLgbeMoM U YCTAHOBKON MX B Mpo-
eKTHOe MOM0XeHUe, AN cpa3y Ha MPOEKTHbIX OTMeTKax.
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YcTaHoBKa 060/104eK cO C60PKOI Ha YPOBHE 3eMau MPOU3BOAUT-
ca NMnbo Ha MeTanIMYyecKux CTOKax-necax, MM60 Ha cneymanbHbIX
MeTaNIMYeCKUX KOHAYKTOpax.

MeTannnyeckue CTOMKW-Neca yCTaHaBAUBAKOTCS B y31ax COMpsxe-
HUA NAUT-cKOpnyn. [nvHa Kaxgoh CTOWKM COOTBETCTBYET OTMeTKe
[LaHHOTO0 y3/la HajJl YPOBHEM HU3a 3aTAXKMW, KOTOPbIA NpUHUMaeTCs 3a
HyneByt OTMeTKy. CTONKM packpennsaoTcs Mexay coboi, npu aToMm
co3faeTcs XecTkaa cuctema. Bes cuctema npucnocobneHnii nosopa-
YMBaAETCA MOL HEKOTOPbLIM Yr/IOM K NMPOEKTHbIM ocAM (puc. 9.12). One-

Puc. 9.12. Cxema nogbema 060104eK:

7 — MOHTaXHbIE KpaHbl, 2 — Xene3o6eToHHas 060Mo4ka; 3 —
TpaBepca; 4 — KONOHHbI
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MEHTbI KOHTYPHbIX (hepM DUKCUPYHOTCS B CneynanbHbIX NPUCcnoco6-
NEHNsAX, BbINYCKW apMaTypbl U3 3TUX 3/1IEMEHTOB CBapuBalOTCA B Yy3-
NOBbIX 3aMOHOIMYNBAEMbIX 30HaX 000/M104KM; MOCe 3TOF0 Ha CTOMKax
NN KOHAYKTOPE YyKNafblBatoTCsA YrNoBble, a 3aTeM KOHTYpPHble U ps-
[l0Bble MNNUTbI. B MecTax conmpsXeHUs NAMT NPOM3BOAMTCA CBapka
3aKnafHblX AeTanein n apmaTypHbIX BbiMycKoB. Mo BCe WBbI U MOHO-
NUTHbIe YII0Bble 30HbI yCTaHaBAMBaeTca onanybka. Mocne atoro 3a-
MOHO/IMYNBAOTCS YI/I0Bble 30HbI W BCE OCTa/bHbIE LUBHI.

Mpn QOCTUXEHUN OETOHOM 3aMOHOMNYMBaHUA 100%-i1 NPOEKTHOWA
NMPOYHOCTM 060M104YKa packpy>KanmnBaeTcs, CHUMaeTcs onanybka, pas-
6uparoTca GUKcupytowme yCTPOCTBa KOHTYPHbIX 3/1EMEHTOB U MPO-
M3BOAMTCS HaTsHKeHMe pabouymx CTepXXHel A0 pacyeTHbIX Hampsxe-
HWIA.

B npoekTHOE MonoXxeHne 060/104Ka NOAHMMAETCS 3a YeTbipe MeT-
N, YCTAHOB/EHHbIE B YINOBbIX 30HAX C MOMOLLbIO ABYX CMeunanbHbliX
TpaBepc C MCMNO/Ib30BaHWEM CaMOXOAHbIX CTPEIOBbIX KPaHOB, MOH-
TaXHbIX MauT 1 T.4. B npouecce nogbemMa HeobxoAMMO obecneyeHune
CMHXPOHHOCTU PaboTbl MOAbEMHbLIX MexaHU3MOB. Mpu MoHTaxe 060-
NnoyeK 60MbLIOA MacCbl OHU MOTYT MOAHUMATLCA C MOMOLLbH YETbIpeX
NEHTOYHbIX MOABEMHUKOB, CHAGXEHHbIX TMApPaBINYECKMMY AOMKpaTa-
Mu. ONns AOCTUXEHWUS CUHXPOHHOCTW MpU MOogbeMe BCE AOMKPaThl
noAKnoyatoTcs K eAUHOW rugpocucTeme.

OCHOBHble HeoCTaTKM/ 3TOr0 MeToAa MOHTaxa:

B CTOeYHble feca Npu UX NepeMeLeHnn Ha CnefyoLLyo cTo-
SHKY MOJIHOCTbI0 pasbupatoTes;

B /IeHTOYHbIe NOABLEMHUKMN, NPUMEHSAEMbIE MPY MOHTaXe 060-
NoYek, TpebytT 601bWNX LOMNOMHUTENbHBIX PaboT, CBA3aH-
HbIX C UX aHKEPOBKOIA;

B 1CMN0/1b30BaHUE NEHTOUYHbIX MOALEMHUKOB BO3MOXHO TO/b-
KO NpW COOPYXXEHUUN OTAENbHO CTOALLMX 060/104eK.

MOHTaX 060/104eK Ha MPOEKTHbIX OTMETKaxX Uaum cbopka Ha npo-
eKTHbIX OTMETKax — OCHOBHOW TeXHOMOrMYeCKUiA MeTo c60pKu 060-
noyek. C60opKa Ha MPOEKTHbIX OTMeTKax OCYLLeCTBAAETCA ABYMSA CMo-
cobamMy: Ha MOHTaXHbIX NOAAEPXKMNBAKOWNX YCTPOWCTBAX UAN C ONKU-
paHvieM YKPYMHEHHbIX 3/IEMEHTOB 000/104KN Ha Hecylwne KOHCTPYK-
LUKN 34aHNA.

C6opka 060/104€K Ha MOHTaXHbIX MOAAEPXXMNBaKLWNX YCTPOKCTBAX
NMPYMEHAETCA NPY MOHTaXe MOKPbITUIA WM YyCTPOWCTBE OTAENbHO
CTOAWMX 60NbLIENPONETHbLIX 060/104EK.

MoHTax 610K0B necos (puc. 9.13) B npefenax Nnowagkn sefercs
CaMOXOAHbIMMN KpaHaMu, NpUYeM CHayana MOHTUPYeTCsA ceMb 6/10KOB
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Puc. 9.13. Cxema MOHTaxa 6/10KOB NeCOB

NecoB U3 feBATU (419 BO3MOXHOCTM paboTbl KpaHa B npegenax nno-
Wwaam MOHTUpPYyemMoli 060/104KK). Bocbmoli 1 aeBATbIli 6/10KM yCcTaHaB-
NVBAKOTCA W 3aKPENNAKTCA CBA3AMM WM pacnopkaMmy no mepe yxopfa
KpaHa C «MATHa» 3acTpoiiku (cMm. puc. 9.13). Bce aneMeHTbl BepxHe-
ro CTpoeHMs cobuparTca Ha 60/1Tax, YTO NO3BOMIAET ObICTPO pas3bm-
paTb UX MO Mepe MepemMelLeHNs OT 060/7104YKM K 060104Ke. BO3MOX-
HO nepemelleHne NecoB YKPYMHEHHbIMU 610KaMu.

CTbiky 060/104eK 3aMOHONMYMBAIOTCA HAYNHAA OT KOHTYypa K LeH-
TPy, 4TO obecneymBaeT K MOMEHTY pacnanyb6ku B OTBETCTBEHHOIA
30He, MPUMbIKAKLWERA K KOHTYPY, OTHOCUTE/IbHO BbICOKYK MPOYHOCTb
6eToHa 3aMOHONMYMBaHMUA. [N ynnoTHeHUA 6eTOHa B LWBaxX UCMNOSb-
3yl0TCA rNy6UHHbIE BUOPATOPbI, CHAGXEHHbIE HAKOHEYHUKamMu. beToH
3aMOHONNYNBAHUNA BblepXXuBaetcsa 40 nony4vyeHus 70 % NpoOeKTHOA
MPOYHOCTKM, MOC/e Yero NPon3BOAATCA pacnanybka 060104eK, JEMOH-
TaX U NepemMeLLeHne NecoB Ha CNeAyrLy CTOAHKY.

Mpouecc pacnanybkn 060104KM BBIMOMHAETCS B ClefytoLeii noc-
NefoBaTe/IbHOCTUN: CHayasa ONycKarwTCAd KAMHOBble 3axBaTbl, 3aTeM
npu NoOMoLWM AOMKPATOB BCe CTOlKM onyckatoTca Ha 100... 150 mwm;
nocfie aToro pasbupaeTcsa BepXHee CTPOEHWE, 3/IEMEHTbl KOTOPOro
YKNafblBAOTCA Ha fepeBAHHbIe HACTU/bl paboymx NoLLafokK.

[nsa cokpalieHunsa 3aTpaT BpeMeHuW Ha c60pKy, pasbopKy 1 nepeme-
LeHne BCEX BMAOB /IECOB B MPOLECCe MOHTaXa 060/104eK UCMNONb3Y-
eTcs crneumnanbHblii NPOCTPAHCTBEHHbIVE KOHAYKTOP, C MOMOLLbI KOTO-
poro nNpou3BOAMTCA cO6OpKa 060/0YKN M MOLbEM €e B MPOEKTHOe
MOoNIOXeHMe.
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Puc. 9.14. CxeMbl yCTaHOBK/ 060/104EK C ONUpaHVeM Ha Hecyline
KOHCTPYKLUUN:
a — ABOSIKOW KPMBU3HbI; 6 — UWAMHAPUYECKNE; 1 — KOHTYpHble
3N1EMEHTbI; 2 — BPeMeHHble MOHTaXHble 3aTaXKu, 3 — rotoBble
cekumn 060ono4ek; 4 — MOHTaXHble BPEMEHHbIE OMOPbl [pa3mMepsbl
yKasaHbl B M]
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Bce TMNbl KOHAYKTOPOB MPEeACTaBASAOT COO0M MeTal/IMYecKyo
KOHCTPYKLMIO C TEM WX UHLIM OCHalLeHWeM N5 nogbema U nepemMe-
WweHnsa. Pasnuuve MeXay HUMKN 3aKN0YAeTCH B KOHCTPYKTUBHbIX pe-
WEHNAX BEPXHEro CTPOEHMS, Ha KOTOPOM MPOWUCXOAMT Henocpeg-
CTBEHHO c6opka 060/104eK. HMXHee CTpoeHMe KOHAYKTOpa npejHas-
Ha4YeHO A4N14 onupaHusa, Nogbema, ONyCKaHWs U NepeMeLLeHns BepxHe-
ro cTpoeHuns (nepemelieHne NPON3BOAMTCS C MOMOLLbIO TMApaBanye-
CKUX AOMKpaToB, ne6efoK, NOAMCAACTOB U T.4.).

Cbopka C onupaHWem Ha Hecyl,Me KOHCTpyKuuu 3gaHusa (puc.
9.14) ocyuiecTBnseTcs NpPW MOHTaXe 060/104eK ABOSIKON KPUBU3HHbI,
LUANHAPUYECKMX 060/104€eK, CKNagyaTbiX MOKPbITUA U T.4. MNpn aTom
NPpUMeHseTCs npefBapuTenbHas YKpPynHUTenbHas cbopka, KoTopas
NPOM3BOAMNTCA Ha 3eMJ/ie, B 30HE [LENCTBUA MOHTaXHOr0 KpaHa, Ha
cneyuanbHbIX CTEHAAX-KOHAYKTOpax, 4YTo MO3BO/SET NOBLICUTb MPOU3-
BOAUTENbHOCTL Tpyada Ao 30 %.

Mpy MOHTaXe YKPYMHEHHbIX 3/IEMEHTOB UCMO/b3YOTCA Fpy303ax-
BaTHble NPUCNOCOBEHNA, NCKNOYaloLW e BOSHUKHOBEHNE B 3/IEMEH-
TaX MOHTaXHbIX HanpsXXeHN.

LLIBLLl BO3BEAEHWE 30AHWNIA C BAHTOBbIMU
VI KYNONbHBIMY MOKPLITUAMM

BaHTOBble BMCAUYME MOKPbITUS SBAAKOTCA Pa3HOBUAHOCTbIO XXefe-
300eTOHHbIX 060/104eK, NPUMEHATCA ANA FPaXAaHCKUX 34aHnin pas-
NNYHOTO Ha3HaYeHMs C NPAMOYrOMbHbIM, KPYT/AbIM ¥ OBafibHbIM MNna-
Hamu. OHW COCTOAT U3 XXEeNe306eTOHHOTo KOHTypa C HaTAHYTOW Ha
Hero CeTKOl CTa/lbHbIX KaHaToB (BaHT) M YNOXEHHbIX MO HUM cbop-
HbIX )Xe1e3006eTOHHbIX MANT.

YCTPOWCTBO BMCAYNX MOKPLITUI NPOM3BOAMTCA B CeAytOLLein noc-
nefoBaTeNbHOCTU. Ha Kene3o6eTOHHbI KOHTYP HaTArMBaeTCs BaHTO-
Bas CeTb U3 CTa/ibHbIX KaHAaTOB C MPOBECOM, 06ecrneymBaroLL UM 3a4aH-
HYI0 MPOEKTOM KPMBU3HY 060/104KK. 10 HEW yKNaAblBalOTCS COOPHbIe
)Kene3o6eTOHHbIE NAUTLI MOKPbLITUA W BPEMEHHAs MPUTPy3Ka WTyY-
HbIM Fpy30M (Hampumep, KMPNUM4om), macca KOToOporo 06bI4YHO NPUHN-
MaeTCcs paBHOI pacyeTHOW mMacce KPOBAM U BPEMEHHOM Harpyske.
3aTeM 3aMOHOMMYMBAIOTCS WBbI MEXAY COOPHbIMU NAUTaMMU 060104~
K. T10 AOCTMXKEHUN 6GETOHOM MPOEKTHOI MPOYHOCTUN BPEMEHHAN Ha-
rpyska cHumaeTcs. Takum crnoco60oM B XKene3o6eTOHHbIX NANTax cO3-
faeTcsa npeABapuTenbHOe HampshkeHue. locne aToro coopyxaetcs
KpOB/fA, NOABECHON MOTONOK U T.A.
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Puc. 9.15. Cxema MOHTaxa Kyno/JbHOro MOKPbITUS:

7 — KONbLEBOIN PenbCoBbIA NyTb; 2 — TPOCOBbIe pacyanku; 3 —
cTolika-mMauTa; 4 — CcTepXHeBble MOABECKU; 5 — naHenu Kynona;
6 — (hepma-wabnoH; 7 — GalleHHbIli kpaH; 8 — onopHas
nnowagka

KynonbHble nokpbiTUa (puc. 9.15) MOHTUPYHOTCHA, KakK NpaBuio, Ha
MPOEKTHbIX OTMeTKax. Tak, 3a 20 gHeil 6bin cobpaH Kymon yupka
anameTtpom 42,3 M. Mpu MOHTaXxe npuMeHanach pepma, Kotopas of-
HUM KOHLOM Onupanacb Ha MOBOPOTHOE YCTPOMNCTBO Ha balHe Kpa-
Ha, a Apyrum (C MOMOLLbIO TENeXKWU) nepemeltanacb no KoabLesoMy
pefibCy Ha YPOBHE OMOPHOro Konbua. ®epma cnyxuna wabsioHom npu
YyCTaHOBKE M/NT, KOTOPble BbIBEPANN C MOMOLLbIO YCTAHOB/IEHHbLIX Ha
(hepMe BMHTOBbIX JOMKPATOB. MOHTaX Kyrnona HauymHanca ¢ HUXHe-
ro KonbLeBoro nosca. KOHCONbHbLIA KOHeL, maHenu 3akpennsancs c
MOMOLLbIO TMOKMX MOABECOK K CTONKAM, YCTAHOBNEHHbIM MO MepuMeT-
py Kynona (no 04HOM Ha KaXAylo maHesnb Apyca). 3atem ¢epmy nepe-
MeLLlany Ha CMexHy nosuuuio. lMocne c60pKM KONbLEBOrO fApyca,
CBapKMW 3aKnajHbiX 4yacTeih ¥ 3aMOHOMNYMBAHMA WBOB NOABECKMN CHU-
MasnChb.
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KOHTPO/IbHBIE BOMPOCHI

Kakve KpaHbl UCNonb3ytoTCs NPY BO3BEAEHNN MHOTO3TavKHbIX 3/a-
HUIA?

B yem oTinMume metoga nogbema nNepekpbITUiA 0T MeTofa NoAbe-
Ma aTaxen?

B Kakoii nocnefoBateNnbHOCTM BeAeTcs BO3BeAeHWe 3[aHuii 13
0O6bEMHbIX 31EMEHTOB?

Kakue KpaHbl UCMONb3YHTCA MPU MOHTaXKE 06 bEMHbIX 31EMEHTOB?
B yem 3akntoyaeTcs CyLHOCTb MeToa NPOCTPaHCTBEHHOM camMo-
(hrKcaumm npv BO3BEAEHUN KPYMHOMAHENbHbIX 3AaHNIA?

C NOMOLLbKO KaKMX NMPUCMOCOBNEHNIA OCYLLLECTBASIIOT BPEMEHHOE
KpenneHue 1 BbIBEPKY CTEHOBbIX MaHeneil Bo BpeMsi yCTaHOBKMN?
B kakoii nocnegoBatenbHOCTY BbINOAHSAKOT pacnanybky 060104K1?
UTo coboii npeacTaBnsieT BAHTOBOE MOKPbITUE?



Fnasa 10

BO3BEAEHVE 3IAHUIA }
N3 METAIMUYECKX KOHCTPYKLMIA

Mpu CTPOMTENbCTBE BbICTABOYHbIX MaBWNbOHOB, CMNOPTUBHBIX ”
3peNnLLHbIX COOPYXEHW, KynonoB u APYrux 3faHuii rpaxfaHcKoro
Has3HayeHusa Hambonee LenecoobpasHoO NPUMeEHEHNe MeTaNNOKOHCT-
PYKLUA.

ANtOMWUHVEBbIE CMNaBbl, CTOMMOCTb KOTOPbIX MPUMEPHO B 4— 6 pas
BbllLe, YeM CTallbHbIX, MO3BONAIT 3 (PEKTMBHO MCMONb30BaTb WX ANA
orpaxfatLLmx KOHCTPYKLUWIA, BUTPaKel, NMofBeCcHbIX NOTONKOB, KapKacos
c60pHO-pa3bopHbIX COOPYXeHWI. 1S 3KOHOMHOIO pacxofoBaHus Me-
Tanna B CTPOUTENbCTBE UCMONb3YHTCA CMeELlaHHble KOHCTPYKTUBHbIE
CXeMbl: KONOHHbI — )ene306eTOHHbIe; NMOAKPAHOBble 6anku 1 aNeMeHTbI
MOKpPbITUA — U3 MeTana.

10.1. TEXHONOTUNA MOHTAXA METANNNYECKKX
9NIEMEHTOB W KOHCTPYKUWWN 3O0AHWIN

MeTannnyeckne KOHCTPYKLMUN MMEKT clefyrolne oco6eHHOCTH,
KOTOpble ONpefenstoT TEXHOMOTMYECKNEe TPeBOBaAHUSA K NX MOHTaXY:

B OBblleHHas 4ethOpMaTUBHOCTb — NPY NEPEBO3Ke, CKNajm-
pOBaHWUW, MOHTaXKe MeTa/IMYeCKUX KOHCTPYKLUMUIA HEO6XO-
OVMO MPUMEHATb Mepbl, UCKI0YaloLW e NOBPeXeHNe KOH-
CTPYKUWIA;

B /3r0TOB/IEHME B BUAE OTMPABOYHbIX MapOK — A0CTaBKa Ha
cTpoinnowagKy ¢ 3aB00B-U3roToOBUTENEN B BUE OTNPaBOY-
HbIX MapoK (monydepm nnv naHenen npu nponete 6onee 18 m,
CTPYKTYPHbIX NINT U A4P.), KOTOPble YKPYMHATCA 40 MPOEK-
THbIX pa3MepoB KOHCTPYKLWWN B HEMOCPeACTBEHHON 61130-
CTW OT MecTa pasrpysku;

B BbICOKAaA TOYHOCTb U3rOTOBJIEHUS — TEXHUYECKME YCOBUA
[JONYyCKaKT OTK/IOHEHUA MO ANnHe hepm He 6onee 7... 10 M.
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ﬂ,OI'IyCKa}OTCFI MWHYCOBbIE AOMYCKN, KOTOPbIE YCTPAHAKTCA
NOCTaHOBKOI B conpaAXeHnda META/NTMYECKUX MPOK/1a[0K.

BbicoKas TOYHOCTb M3rOTOBNEHUA MeTaN/IMYeCKUX KOHCTPYKLUI
yBeNn4yMBaeT TpeboBaHMA K TOYHOCTU UX MOHTaXa.

Co6CTBEHHO MOHTaX BK/HOYAET B Ce6S CTPOMOBKY KOHCTPYKLUA,
MX NOABEM, HABOAKY U YCTAHOBKY Ha OMOPbI, BbIBEPKY U 3aKpenseHune
C mocfeAyloLed pacCcTpONoBKOW. B xo4e YKPYMHEHUA U MOHTaxa
BbIMOJIHAIOTCA KOHCTPYKLMOHHbIE COEfMHEHUA Pa3INYHOro Tuna, oT
KOTOPbIX 3aBUCUT XapakTep Kak NOArFOTOBUTENbHbIX Y OCHOBHbIX OMe-
pauuit, Tak u npuMeHsemoro obopygosaHusa. lNepen coeguHeHvem
3/1eMEHTOB OCYLLeCTBAAETCA UX COOPKA, T.e. NpuUBeAeHNE CTbIKYEMbIX
KOHCTPYKLMUIA B TaKoe B3aMMHOE PacrnofioXeHue, Npu KOTOPOM BO3-
MOXHO BbIMOMIHEHNE MOHTaXHbIX paboT.

Mepes Ha4anoOM MOHTaXKa KOMIOHH NPOM3BOAUTCA NpueMka gpyHaa-
MEHTOB; MPX 3TOM NPOBEPAOTCA rNaBHble OCY 3[4aHUS, NPaBUbHOCTb
M Ha[EeXHOCTb 3aKpensieHns BbICOTHbIX PEMepoB, MNPOAO/bHbIE U MO-
nepeyHble OCU KONOHH, HAHECEHHble B BUAE PUCOK HA (DYHAAMEHTHI,
pacnosioXeHve aHKepPHbIX GONITOB Y OTMETKMN OMOPHbIX NMOBEPXHOCTEN
(hYHLAMEHTOB.

Mepes MOHTaXXOM KO/IOHHbI MOJAKTCA B 30HY MOHTaxa, YKnajbl-
BalOTCA Ha AepeBAHHble MOAKNaLKM, 06CTPaMBarOTCA MOHTaXHbIMU
NeCcTHULAMU U NOAMOCTAMU, HEOOXOANMbBIMU ANS MOHTaxa nocnegy-
IOLLMX KOHCTPYKL WA UM Ha KONOHHaX BMeCTO NOAMOCTEN ycTaHaBn-
BAOTCA KPOHLITEWHbI ANS KPenaeHns nogMOCTeN.

Nlerkne KOMOHHbI MOHTUPYKOTCA LEAUKOM, TSHXenble — U3 He-
CKONbKUX 371eMeHTOB. Ha pyHAaMeHTbl KOMIOHHbI OMUPAKTCA O4HUM
n3 cnegyroLwmnx cnocobos:

Ha 3apaHee BbIBEpPEeHHbIe CTalbHble MAUTbI C BEpXHel ¢pe-
3epOBAHHO MOBEPXHOCTHH, UM 6E3BLIBEPOUHbIA MOHTaX
(puc. 10.1, a). YcTaHOBKa KO/IOHHbI MPOMU3BOAMTCA Ha 3apa-
Hee BbIBEpPEHHbIe (Ppe3epoBaHHble OMNOPHbIe MAUTLI, YTO
MCKH0YaeT B ja/ibHelLLIeM BbIBEPKY CAMUX KOMIOHH M MOAKpa-
HOBbIX 6an0K. BOoCHOBe 3TOro cnoco6a — BbICOKAasA TOYHOCTb
N3roTOB/IEHUS CTa/IbHbIX KOHCTPYKL WA Ha 3aBOJe U YCTAHOB-
Ka WX B MOCTPOEYHbIX YCNOBUAX HA PYHAAMEHT. MOHONUT-
Hbili XKene3o6eTOHHbIN (pyHAamMeHT 1ycTpanBaeTcs Ha
50... 100 MM HM>Ke OTMETKM NOAO0LIBbLI ONOPHOW NANTLI 3 6aLw -
maka 4. Mo 4ByXBeTBEBbIe KO/IOHHbI yCTaHaBAMBaOTCA NN-
Tbl (N0 OAHOM ANA KaXX 01 BeTBM). [1010XXEHUS ONOPHbIX NANT
MO BbICOTE PETYMPYHOTCSA C MOMOLLbIO raek, KOTopble Hakpy-
YeHbl Ha aHKepHble 60/1Tbl. [1ocne NPOBEPKM NMPABUIbHOCTH
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Puc. 10.1.

234

CxeMbl ONMpaHUs MeTanMyeckux KONOHH Ha (yHAaMEHTbI:

a — Ha 3apaHee BblBepeHHble CTaNlbHble NAUTbl C BEpPXHEN
(hpe3epoBaHHON NOBEPXHOCTbIO; 6 — HEMOCPeACTBEHHO Ha
(hyHLAMEHT, BO3BEAEHHbI 40 NPOEKTHON OTMETKN YCTaHOBKM
KO/MIOHHbI; B — Ha 3apaHee yCTaHOB/IEHHbIE OMOpHble getanun; 7 —
Xene3o6eToHHbIV (yHAaMeHT; 2 — 6GeTOH MOANMBKMU; 3 — OMopHas
naTa; 4 — bawmak; 5 — KONoHHa; 6 — onopHasa navta 6alimMaka;
7 — penbChbl

YCTaHOBKMN OMOPHbIX NAWUT UX 3aKPennsaT rankamm — Ha
3apaHee yCTaHOB/IEHHbIe, BbIBEPEHHbIE, NOANUTbLIE LLeMeHT-
HbIM PaCTBOPOM CTa/ibHble OMOPHbIE NAUTLI C BEPXHEN noj-
rOTOBJ/IEHHOW NOBEPXHOCTbIO (cM. puc. 10.1, a);

HEenocpesCcTBEHHO HA NOBEPXHOCTb ()YHAAMEHTOB, BO3BEEH-
HbIXA0 MPOEKTHON OTMETKM NOAOLWBbLI KONOHH (puc. 10.1,6).
OnopHble NA0CKOCTN 6aliMaKkoB 4, Kak U B 6€3BbIBEPOYHOM
cnocobe, nogrotasnnsalTca Ha 3aBofe. B npouecce 6eTo-
HUPOBAHWS MNOBEPXHOCTb (DYHAAMEHTA BbIBEPAETCH C MOMO-
Wbt HMUBeNMpa. JonycTUMble OTKIOHEHWSA MO BbICOTE COCTaB-
NAT +5 MM, No yknoHy — 1/1 GO0 (cm. puc. 10.1, 6);

Ha 3apaHee YCTAHOBNEHHbIE U BbIBEPEHHbIE OMOPHbIE AeTa-
NN, 3afenaHHble B PyHAaMEHTbI, C NOCAeAYOL,ei NOATNBKOW
KONOHH LieMeHTHbIM pacTBopoM (puc. 10.1, B). B KauecTse
OMOPHbIX AeTanei, 3aje/blBaeMbiX B )yHAAMEHT, MPUMEHS-
loTCA 6anku, penbecbl 7 UAN yronku. KonoHHbI BbiBepsAOTCA
TO/IbKO MO BepTUKanu. MNocne BbIBEPKU KOMOHHA 3aKpenns-
eTcs, 3aTATMBAlOTCA rankuy, a 3a30p MeXAy NofoLWBON KOMOH-
Hbl U MOBEPXHOCTbIO (hyHJAMEHTa 3a/IBaeTCA LLeMEHTHbIM
pacTBOpPOM unn 6eTOHOM 2 Ha WwebHe MenKon ppakymnm (cm.
puc. 10.1,8).



MprMeHseTCs M YNPOLWLEHHBbIA cnocob onupaHns 6alMakoB KO-
NIOHH Ha MOBEPXHOCTU (PYHAAMEHTOB, HE JOBEAEHHbLIX A0 MPOEKTHO
OTMeTKM Ha 2...3 cM. B 3TOM cnyyae 6alimMakum KONOHH ycTaHaB/NMBa-
I0TCA Ha MeTannyeckme NoAKNafKu. 3asop mexnay 6aiMakoMm n hyH-
[laMeHTOM Moc/ie YCTAHOBKW U 3aKpenneHnsa KOMOHH 3afe/biBaeTcs
pacTBOpPOM.

dyHAaMEHTbl MO MOHTaX MPUHUMAKTCA rpynnamu (Nponet, Tem-
nepaTtypHbIA 6/10K) MO akTy, K KOTOPOMY MpuaaraloTca UCNONHUTENb-
Hble reofe3nyeckne CXemMbl C HAaHECEeHUEM MOJIOXKEHUSA OMOPHbIX MO-
BEPXHOCTEW B MAaHe W Mo BbICOTE.

OcCHOBHbIe onepayuun NP MOHTaXe KOJIOHHbI: CTPOMOBKA, MOAbLEM,
HaBO/JKa Ha OMoOpbl UM CTbIK, BbIBEpKa U 3aKpenieHune.

Mepep yCcTaHOBKOW KOMOHHbI MPaBU/IbHOCTb YCTAaHOBKU MPOBEPSET-
CA Mo BepTMKanu C NOMOLLbI [ABYX TEOAO0/IMTOB, B MjlaHe — Mo oce-
BbIM PUCKAM, HaHECEHHbIM Ha OMOPHYK MAUTY M HA KOMOHHY, a mno
BbICOTE — C MOMOLbI HUBeNMpa.

Mpn 6e3BbIBEPOYHOM MOHTaXXe KOJIOHHA MPUBOAUTCA B NPOEKTHOE
NMONOXXEHNEe COBMELLEHNEM OCEBbIX PUCOK Ha Balimake KOMOHHbI U
OMOPHbIX NANTAX.

Y CTOWYMBOCTb KOMOHH BbICOTON A0 15 M ob6ecneymBaeTcs 3aTArmnBa-
HUeM raiku Ha aHKepHbIX 601Tax, a Npu HanM4MM y3KUX GaliMakoB —
LONONHUTENbHOI YCTAHOBKOI pacyasoK B HanpaBfeHWN HaVMEHbLLEN
YKECTKOCTW. lNMepBble ABe KOJIOHHbI Cpa3y PacKpenndarTCsa MOCTOAHHbI-
MW CBA3AMMW WIN BPEMEHHBIMU XECTKUMU CBA3AMU. Cnocob BpeMeH-
HOr0 Kpen/ieHna KONMIOHH yka3sbiBaetcd B [IP. Ctponbl uan nonyas-
TOMaTuyeckue 3axBaTHble MPUCNOCO6NEHNS CHUMAKTCA C KOJIOHHbI
TONbKO MOC/e ee NMOCTOAHHOrO 3aKpenaeHus.

CTanbHble 6ankn yKNafblBalOTCA Ha KOHCOJU CTalbHbIX UK Xefe-
3006€TOHHbIX KO/TOHH Y BPeMeHHO KpensaTcsa K ynopam yepes npoknag-
KW C OBa/lbHbIMW OTBEPCTUAMU. PerynupoBka 6anokK no BbICOTe U B
nnaHe NMPOU3BOAMTCS 3a CYET M3BNeYeHMA unu fobaBneHMa npokna-
[OK. B cnyyae ycTaHOBKW 6anoK Ha Xene3o06eTOHHble KOMOHHblI K
MOHTaXy MPUCTYNaKT TO/IbKO nocne Habopa 6€TOHOM B COEAUHEHUN
KOMOHHbI C ()yHAAaMEHTOM Ha MeHee 70 % MPOEKTHON MPOYHOCTMU.

CTponunbHble epmbl nposieTom 24, 30 n 36 M nepej nNogbemMoM
YKPYNHATCA. D epMbl CTPONYHOTCA B ABYX WU YETbIpex y3fax Bepx-
Hero nosca ¢ NOMOLLbI MOSYaBTOMATUUYECKUX WU YHUBEPCANIbHbIX
CTpOnoB unu Tpasepc. Npn HeobXxoaMMOCTM (hepMbl 4O UX MOAbeMA
YyCUNMBAKOT B COOTBETCTBUM C yKasaHuamm MIP.

MoacTponunbHble hepMbl YCTaHaBAUBAKOTCSA Ha MOHTaXHble CTO-
JINKW, NMPUBAPEHHbIE K KOJIOHHaM, U YKPENAATCAa pacyankamu; CTpo-
NuUfibHble (hepMbl — Ha MOHTaXHble CTO/IMKW KOJIOHH WAW Ha MOA-
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CTpONubHble (hepmbl. [pn onupaHuy Ha >Xene3obeTOHHbIe OMNOpbl
NOACTPONUbHbIE PEPMbI YCTAaHABAMBAKOTCA HA aHKepHble 601Thl, 3a-
fenaHHble B TOpLax KONOHH.

Mepes NogbEMOM (hepMbl OUMLLAKOTCA OT PXXABUYMHbI U TPA3M, NPU-
KPennsTcs NAaHky AAs ONWpaHusa NAWT MOKPbITMA. Ha BepXHeM
nosce epMbl yCTaHaBNMBAKTCA BPEMEHHbIe PacnopknW U HaBeCHble
NONIbKN,

Mo KoHUam (epMbl MPUKPENNAOTCS ABe OTTAXKU U3 MEHbKOBOTO
KaHaTta 18 HaBefeHUs K MeCTy YCTAaHOBKM W yAepXuBaHus epmMbl OT
packauvMBaHusa npu nogveme. Mexay 60KOBbIMU CTOMKamu hepmbl
HATATMBAETCA CTa/lbHOW CTPAXOBOYHbI/A KaHaT, K KOTOPOMY MOHTaX-
HUKW KpenaT KapabuHbl NpefoxXpaHUTeNbHbIX MNOACOB. Takas CTpaxos-
Ka Mo3BO/SIAET MOHTaXHUKY 6e30MacHO MmepemMeLLaTtbCs N0 HUDKHEMY
noscy ¢epmbl. o nogbema epMbl NPOBEPSAIOTCSH HAAEXHOCTb FPy30-
3aXBaTHbIX NPUCNOCOBNEHWIA, MPaBUIbHOCTL CTPOMOBKN 1 paBHOMEp-
HOCTb HATAXEHWS CTPOMOB.

[na obecneyeHus ycToMYMBOCTM CTpONMUAbHaA (epma 40 paccTpo-
MOBKM KpenuTca pacyankamu, nocne 4Yero Bropas epma cBA3biBaeT-
CA C NMepBO MPOYHbIMMW CBA3AMMU U pacnopkamu. Mpu oTCyTCTBUM
NMPOroHOB (hepMbl CBA3bIBAOTCA BPEMEHHbIMU pacnopkaMu Wan ABy-
MSA-TPEMSA KPYMHOMaHEeNbHbIMU NAUTaMWU MOKPbITUS, YCTaHaB/vBae-
MbIMW W1 3aKpennsemMmbiMy O paccTPONOBKW. MUHVMMaNbHOE Konnye-
CTBO NPOrOHOB UM pacnopok Ans 6ecthoHapHbIX hepm npu npone-
Te o 18 M — 2 wrt., 6onee 18 m — 3 wWrTt., 4nd pepm ¢ poHapem —
COOTBETCTBEHHO 3 1 6 LWT.

MoHTax (haxBepka, POHAPHbIX CTEHOBbIX MaHenen, TexHoNormye-
CKUX W XOA0BbIX MJOWAA0K, ECTHUL, MOCTUKOB U G6aNKOHOB BejeTcs
YKPYMHeHHbIMK 610Kamu. ocne ycTaHOBKM KaxAblii 610K KpenuTca
K KOHCTPYKLMAM Kapkaca.

MeTannnyeckue nepenneTbl yCTaHaBMMBalOTCA FOTOBbIMU OCTEK-
NeHHbIMK 6/10KaMKU C NMOMOLLbIO CreuuanbHbIX TpaBepc C nocfiefyto-
WMM NOCTOAHHbLIM 3aKpernjieHNeM Ha MecTe.

BbiBepKa KOHCTPYKUWiA, KaK npaBuno, Npou3BOANTCA NPU MUX yCTa-
HOBKe. VICKNtOYeHMe COCTaBNAOT NOAKPaHOBble 6aNiku, BblBEPKA KO-
TOPbIX BbIMOMHAETCA NNLWb NOC/e YCTAHOBKM KOHCTPYKLMIA BCErO Npo-
neTa U OKOHYaTeNbHOro 3aKpenaeHWa KOMOHH. [ocne npoBepky npa-
BMbHOCTW YCTaHOBKW BCEW CEKLMW KapKaca Npou3BOAUTCA OKOHYa-
TelbHOe KPen/jeHne MOHTaXHbIX CTbIKOB C MOMOLbI CBapKu wau
60NTOBbIX COeAMHEHWIA. MpueMKa 3TUX KOHCTPYKLMI othopmaseTcs
cneumanbHbIM aKToOM.

MpOoTMBOKOPPO3UIiHAA OKpacka KOHCTPYKLMWIA NMPOU3BOAMTCA MOC-
ne UX NpUemKu, YTo Takxe ohopmMaseTcs OTAeNIbHbIM aKToM.
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10.2. MOHTAX METANTNYECKWNX
NMPOCTPAHCTBEHHbIX 1 CTPYKTYPHbIX
MOKPbLITU

MoKpbITUSA HAaA LUPKOBbIMY apeHamu, CNOPTUBHbIMY 3anamu, Bbl-
CTaBOYHbIMMW NaBUIbOHAMU U APYTUMMK 6O/bLIENPONETHbBIMU 06LLe-
CTBEHHbIMW 3[aHUAMMN BbIMONHAKTCA B BUAE NMPOCTPAHCTBEHHbIX Me-
TanIMUYecKnx KOHCTPYKUMIA. VX pa3HOBUAHOCTbIO SBNAKTCA CTPYK-
TYpPHble U MeMOpaHHble CUCTEMbl, KOTOPble UCMOMb3YHOTCA NpU CTPO-
NTeNbCTBE OO ECTBEHHbLIX W MPOMbBILLEHHBIX 34aHUA.

Kynona 06bIYHO MOHTUPYIOTCSA C NMOMOLLbIO LLEHTPaNbHON BPEMEH-
HOl OMopbl, HA KOTOPOW KpenuTcs onopHoe Konbuo. [Mpu nponetax,
He npesBblwatrowmnx 40...50 M, B KayecTBe TaKOW OMOPbI MOXET UC-
MONb30BaTbCA GallHA MOHTaXHOr0 KpaHa.

Kynon packpy»anuBaeTca nyTem ocnabneHus KAMHbeB B OCHOBa-
HUN MOHTaXHON 0NOpbl WM C NMOMOLbI AOMKPATHbIX YCTPONCTB,
YCTaHOB/IEHHbIX B BEPXHEN ee yacTu.

ApOUYHble MOKPbITUA MOHTUPYKTCA W3 ABYX- W TPexXLWapHUPHbIX
apoK M apoK C 3aTSXKOW.

MOHTaX apO4HOro MOKPbITUA U3 CTa/ibHbIX pelleTyaTblX apoK C
3aTsHKKamMm cobupaeTcs UX Tpex 31eMeHTOB Ha ABYX MepefBUXHbIX
MOHTaXHbIX Oornopax, 060pyf0BaHHbIX AOMKpaTaMun AN BbIBEPKN KOH-
cTpykuuu (puc. 10.2). Tlocne NPOEKTHOro 3aKpenyieHUs CTbIKOBbIX
COeAVNHEHNI I MOHTaXHble OMOpbl OMYCKalTCA UM NepefBUralTCca Ha
HOBYIO MO3ULMIO.

TpexwapHUpHbie apkn B 3aBUCMMOCTU OT MposieTa U MacCbl MOTyT
cobupaTtbCcsd M3 ABYX MOnyapok unum 6/10KOB B BUAE [LBYX MONYapok,
CKpeneHHbIX NporoHamu. TpexwapHUpHble apku cobuparTcsa Ha
nepesBUKHOW LeHTpanbHOW onope. lMocne 3akpenaeHUs apok B LWap-
HUpe onopbl NepecTaBNAOTCS.

MembpaHHble MOKPbLITAA BbIMNONHAKTCA B BUAE MPeLBAPUTENIbHO
HaMpsHKeHHON CTanbHOW MeMbpaHbl, HAaTAHYTON Ha OMOPHbIE KOHCT-
pyKLuumn (0BbIYHO Xene306eTOHHbIA OMOPHbIA KOHTYP). DNEeMEHTHI
mMembpaHbl NpejBapuTe/bHO CBapMBalOTCA B 3aBOACKMX YCNOBMAX B NO-
NOTHMLLE WWPUHOI A0 6 M, CBEPTHIBAOTCS B PY/OH Maccoi Ao 7...8 T,
[LOCTaB/IAKOTCA HA CTPOUTE/IbHYIO MJIOWAAKY.

MMocne Toro Kak OfWMH KOHEL, MOMOTHULLA 3aKPENfeTca Ha onop-
HOM KOHTYpe, PYJIOH C MOMOLLbIO CNeLmnanbHOR TpaBepchl pa3maTbiBa-
eTCA Ha BCH ANMHY, HaTAruBaetcs nebefkaMu 1 3aKpennseTca Ha
MPOTMBOMO/IOXHOM Y4YacTKe OMOPHOro KOHTypa. CMeXHble NONOTHM-
la cBapuBarlTCsa C Haxnectom 50 M.
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Puc. 10.2. MoHTaX apoyHOro 60/bWeNnpPONETHOTO NOKPbITUS:

7 — MOHTaXHble KpaHbl, 2 — nepeaBukHble Teneckonnyeckne
MOHTaXHbI€ Onopbl

CTpPYKTYypHble KOHCTPYKLMK NpeAcTaBndOT coboli pelwieTyatble
CUCTEeMbl MOKPbITUIA Ha A4eliKy, COOTBETCTBYIOLLYIO pa3mepamM CETKM
KONMOHH: 12x 12, 18x 12, 24x 12, 24x24 m v T.4.

OHW BbINOMHAKTCA U3 NUHENHbIX 3N1EMEHTOB, NUpaMug, a Takxe
13 OANHHOMEPHbBIX, MIOCKUX UM MPOCTPAHCTBEHHbLIX hepm. CBA3yO-
LWMM 3BEHOM pelleTyaTblX CUCTEM SIBAAKTCA B MEpPBOM ciyvyae —
Y3/10Bble 3/1IEMEHTbI, BO BTOPOM C/lyyae — MJIOCKUE TPeyrofibHUKU, B
TPETbEM CyyYae — NUHeNHble 3N1eMeHTbl. CTPYKTYPHble KOHCTPYKLMUM
MOHTUPYKOTCA YKPYMHEHHbIMU 60KaMML.

MeToAbl YKPYNHUTENbHOW COOPKM M MOHTaX MPOCTPAHCTBEHHbIX
KOHCTPYKLUMA 3aBUCAT OT UX KOHCTPYKTUBHbIX OCOOEHHOCTEN 1
06beMHO-MNAaHNPOBOYHbIX PELUEHWNIT BO3BOAMUMBIX 3AaHWIA.

Bnoku NoKpbITMA cOGMpalOTCA Ha CTeHAAX y MecTa noAbemMa uau B
CTOPOHE OT MecTa MOHTaxa, nbo Ha KOHBENEPHON NMHUM C Mmocne-
Ayrolei [OCTaBKOW 6/10Ka B 30HY MOHTaXa.

YKpynHeHne Ha CTeHAe y MecTa nofbemMa paboTbl OCYLEeCTBAAIOT
B cnefylLelii nocnefoBaTeNbHOCTU. Y CcTaHaBNMBaKTCA TOPLOBbIE
(hepMbl M 3/IEMEHTbI HUXHETO MosAca, 3aTeM CO6MpPalTCA 3/1IEMEHTHI
BEPXHEro nosica U NOCNeAHNMU — HAK/OHHbIE 3/IEMEHTbI, MPUMbIKa-
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IOLLME K HVKHUM U BEPXHUM noscam. Kaxablii 610K yKpynHAeTca oT
cepefuHbl (LeHTpa) K Kpasam. Mocne c60pKU U BbIBEPKU YKPYMHEHHO-
ro 6710ka yctaHaBMMBaAOTCA MPOrOHbl M NPOUANPOBAHHbINA HACTUI.

YKpyrnHeHVe Ha CTeHe B CTOPOHE OT MeCTa MOHTaXa OCYLLeCcTB-
NAKT B TOM Xe NocnefoBaTe/lbHOCTU, & 3aTeM YKPYMHEHHbIA 610K
nepeMeLLLaldT Ha CTEHLOBbLIX TefeXKax B 30HY MOHTaXa; Ha 0CB06O-
OVBLIEMCS MeCTe HauyMHatT paboTbl N0 YKPYMHEHUIO ClefyloLwero
6noka.

BNOKM NOKPBLITUA MOHTUPYKTCA CAMOXOAHbIMW KpaHamu (puc.
10.3). Cxembl ABUXEHUS KpaHa W Noc/ie0BaTe/lbHOCTb YCTAHOBKMU
6/710K0B MOTYT 6bITb pa3nMyHbIMU. Hanpumep, ryceHUYHbld KpaH, ne-
peABUrascb Nonepek 34aHua, NooYepesHO MOHTUPYeT 6/I0KM B Tpex
nponetax. YKpynHeHHble 6/10KM nojalTcs B paboyyto 30HY KpaHa Ha
CTEHAOBbIX TeNeXkKax UM Apyrum cnocob6om. Kaxabiii 610K MOHTH-
pyeTcs C 3apaHee yCTaHOB/EHHOI no3nuun. bnoku moryT yctaHaBnu-
BaTbCA W MOMPONETHO. B 3aTOM Cnydvyae OHWM YKPYMHANOTCA Henocpeq-
CTBEHHO Yy MeCT MOHTaxa. CTponytTcs 6/10KM B YETbIpeX Y3/10BbIX
TOUKax — y3nax orwpaHus. [na 3akpensieHus 3axBaTHbIX YCTPOWCTB
B OMOPHbIX y3nax 6/ioKa npejycmaTtpuBaloTcsa oTBepcTusa. Hapex-
HOCTb Y3/10B CTPOMOBKY MPOBEPAETCA MYyTEM NOAHATUA 6/10KA OT 3eM-
i1 Ha BbicoTy 15...20 CcM 1 yLep>X1UBaHUA ero B NOAHATOM COCTOAHUNU
B TeueHue 15...20 MuH. 3aTeM 610K NOJHMMAETCS Ha BbICOTY 2,5 M, C

Puc. 10.3. Cxema MoOHTaxa 6n0Ka MOKPbITUS LBYMS KpaHaMu:

7 — MOHT@XHbIN KpaH; 2 — cTpon; 3 — TpaBepca; 4 — OTTSKKY;
5 — BpemeHHas oropa
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18000 10000 18000 10000 18000
7 0 0]

5000 *5000
Puc. 10.4. TMogbem 6noka pasmepoMm 30x30 M LieBpamu:

7 — WweBp; 2 — pacyanka Lwespa; 3 — rpy3oBoil nonucnact; 4
TpaBepca

KaXX[j0li CTOPOHbI €ro ycTaHaB/IMBAOTCA BPEMEHHbIE MeTaNNYecKue
onopsl.

BNOKM MOKPLITUS MOTYT MOHTUPOBATHCSA C NMOMOLLbI BYX LUEBPOB,
yCTaHaB/IMBaeMblX C ABYX MPOTMBOMOMOXHbLIX CTOPOH (puc. 10.4).

Puc. 10.5. MOHTaX CTPYKTYPHOrO MOKPbITUS HAABWKKOW C
HapallnBaHUeM:
7 — cbOpOoYHble NOAMOCTW; 2 — HaABUraemsblli 610K, 3 — nytn
HagBWXKKW; 4 — nebegka; 5 — BpemeHHas acTakaza; 6 —
NOCTPOEHHAsA YacTb 3AaHUSA; 7 — MOHTaXHbIA KpaH; |..1V —
OTAeNbHble 3NEeMEHTbI MOKPbITUA



Takoil MeToZ MCMonb3yeTcs yalle BCErO B OTAaNeHHbIX paiioHax uau
npn OTCYTCTBUM KPaHOB HEOBXOAMMbIX MapaMeTpoB.

Ecnn cTpyKTYpHOE MOKPbITWE ONMUPaeTCs Ha paHee BbIMOJIHEHHbIe
KOHCTPYKLMWN 3[aHUs, a OTCYTCTBME CM/OLIHOIO POBHOIO OCHOBaHMA
He MO03BONSET OCYLECTBAATL COOPKY LeIMKOM Ha YPOBHe 3eMnu, TO
MOHTaX NPOU3BOAMTCA METOLOM HaBWXKW C HapaluBaHueM; cobupa-
eTCsl MOKPbITUE Ha CMeunanbHOM CTeHAe, YyCTparBaeMOM Ha MpOeKT-
Hol oTmeTke (puc. 10.5).

[na HagBMXKM cobupaembix naHeneli NOKPbITUS NPOKNafblBalOTCA
nNyTW U3 4BYTaBPOB Ha BPEMEHHbIX MeTal/IMYecKnX onopax nepemMeH-
HOI BbICOTbI. [[0TOBas MaHesnb NepeMeLLaeTca Ha pacCTosiHMe, paBHOe
ee WMpPKUHe, a 3aTeM HapalwuBaeTCA MPUCTLIKOBAHWEM ClefyHoLL el
naHenu, cobpaHHol Ha ocBo6OAMBLUEMCA CTeHAe. Takas cXemMa MOH-
Taxka obecneymBaeT 6e30MaCHOCTb €ro BbIMOSHEHUS 1 BO3MOXHOCTb
noonepaLuMoHHOro KOHTPONA KavyecTBa. MOHTaX CTPYKTYpPHbIX 6/10-
KOB MOXET OCYLLEeCTB/AATLCA C MOMOLLbIO NEHTOYHbIX MOAbEMHUKOB
(cm. puc. 10.5).

10.3. BO3BE/JIEHVE BbICOTHbIX 3[AHUNA

KOHCTPYKTMBHAA CXema BbICOTHbIX 3[4aHWii — 3TO CTanbHOW, Xe-
Ne300eTOHHbIA AN KOMOBMHUPOBAHHbIV Kapkac C NPOCTPaHCTBEHHbIM
ALPOM XKEeCTKOCTU WU NNOCKUMUK fuadparmamu (CBA3amu).

MOHTaX BbICOTHbIX 3[jaHWii BeAeTcs MeToAaMu HapaliMBaHuA,
MOBOPOTA, CKOMbXEHWA, & TaKXXe U3 NpefBapuTesibHO NOJIHOCTbI CO-
6paHHbIX Ha CTeHAe WU Ha YPOBHE 3eM/IN KOHCTPYKLMIA.

MeTof HapawmBaHUsa NPUMEHAETCSA TO/ILKO B TEX Cyvasax, Korja
napaMmeTpbl BO3BOAMMOrO 3aHNA HAXO4ATCA B npefenax paboymx na-
pamMeTpoB MOHTaXHbIX MEXAHW3MOB WM KOFAa MOHTaXHble MeXaHun3-
Mbl YCTaHaB/MBAKTCA HEMOCPELCTBEHHO Ha BO3BOAMMOM 3[4aHUN U
nepemeLLar0TCA BBEPX MO Mepe ero BO3BELEHUSA.

B 60/MblWINHCTBE CMyYaeB, faXe eCc/iM MOHTaX BbICOTHbIX 34aHWUA
MeTOLOM Hapalw,MBaHWA OKa3blBaeTCA TEXHWYECKN BO3MOXHbIM, OH
He ABMAETCA 3KOHOMMYECKMN LienecoobpasHbiM MO CPaBHEHUIO C Me-
TOLaMV MOHTaxa, NO03BOJIAIOLMMYA MOHTUPOBATb KOHCTPYKLUUN LEenmn-
KOM.

MoHTaxX HapawuBaHuem TpebyeT TPYLOEMKUX PYUHbIX paboT Mo
yCTPOWCTBY MOAMOCTENW; 3HAUYUTeNbHOE Bpemsa 3aTpaymBaeTca Ha
NoAbeM 3/IEMEHTOB M NI0AEN K MecTy MOHTaxa u paboTbl; camu pabo-
Tbl OTHOCATCA K paboTam MOBbIWEHHOW OMacHOCTH.
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Puc. 10.6. Cxema BO3BefeHUS BbICOTHbIX 3[aHUIA:

a — nepefBMKHbIM CaMOMNOAbEMHbIM BalleHHbIM KpaHoM; 6 —
NPUCTaBHbIM KpPaHOM, 3aKpennsieMbIM K SiipY XECTKOCTU; B —
CaMonoAbeMHbIM KPaHOM; I — ABYMS CAMOMNOALEMHbLIMU WU
NPUCTaBHbIMU KpaHaMmu, YCTAHOBAEHHbIMU BHYTPW sifpa XEeCTKOCTH;
1 — GalleHHO-CTPeNoBO KpaH; 2 — acTakaja W nyTb Ansi
OBWKEHUA KpaHa; 3 — CBSI3U; 4 — CaMOMNOAbEMHbIA KpaH; 5 —
npuUCcTaBHONM GalleHHbIA KpaH, B — cTanbHOW Kapkac; 7 —
Xene3obeToHHOe AP0 XecTKoCTu; |..IV — HanpaBneHus ABMXEHUS
1 nocnefoBaTeNbHOCTb NMOTOKOB
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Oc06eHHOCTb BO3BEEHMA BbICOTHbIX 3[aHWii 3aKntovaeTcs B TOM,
4yTO MX BbICOTA, KaK NpaBuo, TpebyeT 3HAUYNTENbHOW BbICOTbI NOAbE-
Ma KPIOKa MU COOTBETCTBYHLIMX MOHTaXHbIX MEXaHW3MOB.

Bo3BefeHMe BbICOTHbIX 34aHWIA OCYLLECTBASETCS C NOMOLLbIO nepe-
LOBVIXXKHbBIX, MPUCTABHbIX WX CAMOMOABEMHbLIX GalleHHbIX KpaHOoB
(puc. 10.6).

C nomouibio NMepeABUXHbBIX CaMOMOAbeMHbIX GalleHHbIX KpaHoB
BO3BOAATCS 34aHWA BbicOTOW Ao 100 m (puc. 10.6, a). STU KpaHbl UC-
NONb3YKTCH TakXKe A5 BO3BELEHUA MOA3EMHbBIX U HUKHUX 3TaXeh un
MOHTaXa CaMOMobeMHbIX KPaHOB.

MpucTtaBHble GalleHHble KpaHbl, YCTaHOBMEHHbIE HA HY/IEBOW OT-
MeTKe, 6allHA KOTOPbIX MOApAaLLMBAETCA WAN HapaliMBaeTca Nno Xogy
MOHTa)ka W KpenuTca cneuuanbHbIMW pacnopkaMuy K Kapkacy 3faHus
nn60o K A4PY XKECTKOCTU, UCNONb3YHTCA A8 34aHuiA BbIcOTON A0 200 M
(puc. 10.6, 6).

CamonofbeMHble GalleHHble KpaHbl MPUMEHAIOTCA NMPU CTPOUTENb-
CTBe 3A4aHUI NHOONA BbICOTHI.

CamonofbeMHble KpaHbl, ONMMpaemMble Ha Kapkac 3faHua nmbo Ha
CreunanbHyo CTalbHYH LWaxTy, NPUKPENseMyto Mo BbICOTe K Kapka-
CYy WAN AAPY XXECTKOCTU, MepemMelLatoTcs TONbKO MO BEPTUKaNu, Mno-
3TOMY pasMelleHVe UX B MfiaHe onpegenseTca KoH(purypauuei 3ga-
HUS 1 pagMycoM AeincTBUA KpaHOB. OBbIYHO UCMONb3YTCA O4WNH-ABA
KpaHa, KOTOpble 0XBaTbiBAlOT pabounMy 30HaMun BCce 3faHne. Kaxablii
KpaH C OA4HOI CTOAHKM MOHTUPYeT KOHCTPYKUMU B Npefenax O0fHOro
Apyca (2...4 aTaxa), Mocne 4yero nojHUMaeTCcs BBEPX Ha HOBYH CTO-
AHKY.

BossefeHne MOHOMMTHOTO Af4pa XECTKOCTU U MOHTAX KOHCTPYK-
LU Kapkaca OCYLLeCTB/IAIOTCA B OCHOBHOM C MOMOLLbI MPUCTaBHbIX
KpaHoB, YCTAHOB/IEHHbIX BHYTpPU CTBOJa XecTkocTu (puc. 10.6, r).
bawHn KpaHOB nofpalwnBaroTCA CHU3Y CeKLMAMMK NO Mepe BO3Befe-
HUSA CTBOJA XECTKOCTH.

CTanbHble KapKacbl BbICOTHbIX 34aHUA MOHTUPYIOTCA U3 OTAENb-
HbIX KOHCTPYKTUBHbIX 3/1EMEHTOB, MJIOCKOCTHbIX U MPOCTPaHCTBEH-
HbIX 6/10KOB MO fpycam, Yalie BCEro [ByMs 3axBaTKamu, 4TO MO3BO-
NnsgeT OLHOBPEMEHHO BbIMOJIHATL HA Pa3HbIX 3aXBAaTKaX MOHTaXHbIe U
CTpOUTENIbHbIE pPaboThl.

CHayana MOHTUPYKT KOHCTPYKLUWUW OAHOW M3 BHYTPEHHUX AYeeK
N CBA3EBble KOHCTPYKLUMUWU Afpa XecTKocTu, obecneymsas npo-
CTPAHCTBEHHYIO XXECTKOCTb KapKaca, a 3aTeM KOHCTPYKLWKU BOKPYT
BHYTPEHHEN AYeliKM K HapyXXHbIM rpaHam 3gaHus.

Meped HayanOM MOHTaXa KOHCTPYKLMI KaXA0Oro apyca Npon3Bo-
[ATCA pa3buBKa OCeii 34aHUA M reojesnyeckas CbeMka CMOHTUPOBAH-
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HbIX KOHCTPYKLMiA. MpaBuAbLHOCTL UX YCTAHOBKU 0(hOpMAsSieTCcs COOoT-
BETCTBYH MM aKTOM.

MocnepoBaTeNbHOCTb YCTAHOBKMW 3/1EMEHTOB B MPOEKTHOE MOOXEe-
HWe onpefenseTcs 0CO6eHHOCTAMM KOHCTPYKTUBHbLIX PELUIEHUNA 1 y3-
NOBbIX COEAUHEHWNI, YCNOBUAMUN 06ECMEeYEeHUs YCTONYNBOCTU OTAE/b-
HbIX 3/1IEMEHTOB W YacTeil 3gaHusa, TpeboBaHMAMKU Ge3omacHOCTU pa-
60T, pacnonoXXeHWemM U TUMOM KPaHOB U Ap.

CTponoBKa KOJIOHH, purenein n 6anok ocylecTBadeTcsa cneyunanb-
HbIMMW MONYyaBTOMATUYECKUMU TpaBepcamu.

K MOHTaXy KOHCTPYKLUWIA Kapkaca npucTynawT nocfie Habopa
6eTOHOM MOA/IMBKM OMOPHbLIX MAUT KONOHH 70%-1 MpOEKTHOI Mpoy-
HOCTW. Y CTaHaB/IMBAETCS APYC KOHCTPYKLUMI Kapkaca, Npou3BOAAT-
CA UX BbIBEPKA M CBapKa MOHTaXHbIX CTbIKOB, 3aTEM MOHTMPYHTCS
Neperopoaku, YKNaabiBaroTCSA Xene306eTOHHbIEe NANTbI MEXAYaTax-
HbIX MEepPeKpbITUi, MPOM3BOANTCA 3aMOHONMYUBAHUE CTbIKOB U CO-
eIVHEHNIA.

Y cTaHOBKa, BbiBEpKa M MPOEKTHOE 3aKpenieHne KOHCTPYKL Wi
OCYLEeCTBAAKTCA CTPOro MO3TaXHO, MOC/Mef0BaTelbHO B KaXAol
Ayeike.

B npouecce MOHTaXa CTa/bHble KOMOHHbI PacKpenastTCcs ABYMS
XECTKUMMW BMHTOBbLIMW MOAKOCAMMW WM OLHUM MOLKOCOM W [BYMS
pacyankaMmu, KOTOpble MOTYT MPUMEHATLCA AN 3aKPENIEHNS KONOHH
N0 60l BbICOTHI.

[0 MOHTa)ka COOpHbIX MEPEKPbITUA KaXKAOr0 CNeayrlero ataxa
yCTaHaBNMBAKOT MEPErOPOKN C MOMOLLbLIO MEPESBUXHOIO KOHAYKTOpA.

HaBogka 3aeMeHTOB B Y3/10Bble COEAWHEHUS KOHCTPYKLUI Ha Bbl-
COTe BbIMOMHAETCSA C MHBEHTAPHbIX MEPECTaBHbIX UAN MEPEABUKHbIX
Tym0O, N0NEK, MPUCTABHbLIX Y HABECHbIX JIECTHUL,.

CBapka KOMOHH MPOM3BOAMUTCS B OMpeAesieHHOl nocnefoBaTenbHO-
CTW, OJHOBPEMEHHO C ABYX MPOTMBOMONOXHbIX CTOPOH.

B npouecce BO3BeAEHMA KapKaca BbICOTHOIO 3gaHus gns obecne-
YeHUs ero ycToM4YMBOCTU HEOOXOAMMO CO6M0AATL YCI0BUS TEXHO/O-
FTMYECKNX N KOHCTPYKTUBHbIX B3aMMOCBS3€i BbIMOMHAEMbIX paboT —
KaXXAbl/i MocnefyloLWmnii apyc BO3BOAMMOI0 Kapkaca MOXET BbINo/-
HATLCS TONLKO MOC/Ie MPOEKTHOrO 3aKpenaeHns CMOHTMPOBaHHbIX
KOHCTPYKLMWIA HVMKHEFO fApyca.

MOHTaX CTEHOBbIX MaHenein NMbo COBMeLLaeTCsa C MOHTaAXXOM KOH-
CTPYKLNIA Kapkaca, b0 BbIMOSHAETCS NOCAe OKOHYaHUS MOHTaXa
Kapkaca Ha BCH BbICOTY 34aHUS.

MOHTaX NMMTOB BbINOMHAETCA NapaniesbHO C BO3BEAEHNEM KOH-
CTPYKLWIA 3Taxel; OHW 3KCMAyaTUPYHTCA A0 CAAYM BCEro ob6bekTa
6e3 061MLOBKN KabuH.
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OTpenoyHble paboTbl NpU BO3BEAEHUW BbICOTHbIX 3LaHUA MOryT
nMb0o COBMELLATbCS C MOHTAXXOM KOHCTPYKLMIA Kapkaca n obu,ecTpo-
NTeNbHbIMU paboTaMu, MMBO BbIMOAHATLCSA NMOCAe OKOHYaHMA Ha BCHO
BbICOTY 3[aHWs MOHTaXHbIX U 06LLECTPOUTENbHbLIX paboT.

N

KOHTPO/JIbHbBIE BOMPOCHI

KakoBbl 0COGEHHOCTN MOHTaXa MeTanM4yecKnx KOHCTPYKLNA?
Kakue nofrotoBmTeNbHbIE paboTbl HEOOXOANMO BbINONHATL Nepes
MOHT2)XOM METaNNOKOHCTPYKLNIA?

B uem cywHOCTb 6€e3BbIBEPOYHOr0 MeTo4a MOHTaXKa MeTanmye-
CKUX KONOHH?

Kak obecneunBaeTcs yCTONYMBOCTb KOMOHH MNPU MOHTaxe?
Kakve rpy3o3axBaTtHble YCTPONCTBa MCMONb3YIOT MPU MOHTaXe
thepm?

Yrto Takoe NpocTpaHCTBEHHASA KOHCTPYKUNSA?

Kakuve rpy3onogbeMHble MexaHU3Mbl NPUMEHSIOT 415 MOHTaxa
CTPYKTYPHbIX NPOCTPAHCTBEHHbIX KOHCTPYKLMIA?

Kakwue KpaHbl NCMoNnb3yHT Npy BO3BEAEHUN BbICOTHbIX 3aHNA?



lnasa 11

BO3BEAEHVE 3IAHUNI
N3 MOHOJIUTHOIO BETOHA
N XXENE30BETOHA

MOHONWUTHbIV 6ETOH 1 Xene3o6eToH LWNPOKO UCMONb3YHOTCS B rpax-
[aHCKOM CTpOUTENbCTBE. 3[aHus W3 MOHONMTHOrO GeToHa oTanyaroTCcs
CNOXHbBIMW, Bblpa3uTenbHbIMK MO (OPMeE NMnAaHaMy U COYeTaHUAMMU
06bEMOB MOBbILIEHHO 3TAXHOCTU.

Bo3BefeHne 34aHWl U3 MOHONUTHOTO Xene3obeToHa NO3BONsieT on-
TUMU3NPOBATb MX KOHCTPYKTUBHbIE PELIEHUs, NepeiiTn K HepaspesHbiM
MPOCTPAHCTBEHHLIM CUCTEMAaM, YYeCTb COBMECTHYIO paboTy 31eMeHToB
W TEM CaMblM YMEHbLWMUTb UX ceyeHne. B MOHOMNUTHbIX KOHCTPYKLUSIX
npouie pewaercs npo6nema CTbIKOB, MOBbILIAKOTCA UX TEMAOTEXHUYE-
CKME M U30NALUMOHHbIE CBOMCTBA, CHUXAlOTCA 9KCMyaTalu/oHHble 3aTpa-
Thl.

CTpOUTENbCTBO 3AaHUIA U3 MOHONUTHOTO GEToHa U Xene3obeToHa
oTAMYaeTcs 0T CTPOUTENbCTBA 3AaHWU U3 Kupnuya, c60pHOro xeneso-
6eToHa, AepeBSHHbIX Y MeTanIMuyeckux KOHCTPYKLUIA HanMumem Tak Ha-
3bIBAaEMbIX MOKpPbIX MPOLLECCOB 1 HEO06X0AUMOCTbIO BblAepXUBaHus Ans
Habopa MPOYHOCTU 3a6ETOHMPOBAHHbLIX KOHCTPYKLUIA.

11.1. OCHOBHbIE TEPMWNHbI N ONPEAENEHNA

ApmaTypa — 3TO CTa/lbHble KpYr/fible CTEPXHU, NPOKaTHble Mpo-
(hnnn 1 NpoBONOKa, pacnofiaraeMble B 6eTOHE AN BOCNPUATUSA U3TU-
6aeMbIMU YacTIMU XKene306eTOHHOW KOHCTPYKL e pacTarnBaroLwmnx
M 3HaKOMepeMEeHHbIX YCUNWIA, a B LLeHTPaibHO-HArpy>XXeHHbIX KOMOH-
Hax M CTOMKax — CXXMUMarLLNX YCUINNA.

ApmaTypHble paboTbl — paboTbl N0 3aroTOBKe, BA3KE U yKajke
apmatypbl.

BeTOH — WMCKYCCTBEHHbII KAMHEBUHbIV CTPOUTENbHbIN MaTepu-
an, NpefCcTaBAlLWMiA cobol 3aTBEPLEBLUYH CMECh BAXYLUX, 3aM0f-
HWUTeneld, 3aTBOpUTENEA N HEOOXOAUMbIX A06aBOK. [J0 3aTBEpeBaHus
yKa3zaHHas CMecb Ha3blBaeTCHd OGETOHHOW CMechto.
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BeToHHble paboTbl — paboTbl, BbIMOMHAEMbIE MPU BO3BELEHUN
MOHOMUTHbLIX GETOHHbIX W XeNne306eTOHHbIX KOHCTPYKLMWIA 1 coopy-
YKEHWI 13 LeMeHTHOro 6eToHa. BeToHHbIe paboThl BKAOYAKT B cebs
MPUroToBneHMe BETOHHO CMeCKu, OCTaBKY ee Ha CTPOUTE/bHYH NJo-
WwafKy, nogavy, pacnpefeneHvie v ynioTHeHue cMecu B hopme (ona-
nybke), yxop 3a TBepietowum 6eTOHOM, KOHTPOJSib KayecTBa GETOH-
HbIX paboT (ucnbiTaHMe 06pasL0B Ha MPOYHOCTb, BOLOHENPOHMLLAE-
MOCTb, MOPO30CTOWKOCTb U Ap.). BeTOHHY cMecb 06bIYHO NPUTOTaB-
NUBaKT Ha GETOHHbLIX 3aBOJax NM60 B NepefBVKHbBIX CMECUTENbHbIX
yCTaHOBKaXx.

MoHTa>kHas apmaTypa npefHasHauyeHa A1 COOPKMU OTAENbHbIX
CTEpXHEeW 1 Apyrux afnemMeHTOB B apMaTypHbIA Kapkac.

O6opaunmBaemMocTb onany6km — BO3MOXHOCTb MHOTOKPaTHOro ee
MCMNO/b30BaHUS.

Onanybka — 3TO BpeMeHHas BCnomoraTefibHasg KOHCTPYKLUSA
(hopma), cnyxaujasa gng npuaaHus Tpebyemoin popmMbl, reoMmeTpuye-
CKMX pasMepoB U MOJSIOXEHNSA B MPOCTPAHCTBE BO3BOAUMOW KOHCTPYK-
UMy (Mnu ee 4YacTu), npefHas3HayeHHasa AN 6eTOHUPOBAHUA MOHOMUT-
HbIX KOHCTPYKLMWIA HENoCcpeCTBEHHO Ha MeCTe UX PacrnonoXeHus B
BO3BOAMMOM 3aHUN.

OnanyboyHas naHenb — GopmoobpasyroWwnii NAOCKNA 3nemeHT
onany6Ku, COCTOALLMIA U3 HECKOMbKUX CMEXHbIX LUTOB, COEAUHEH-
HbIX MeXAy CO60I C NOMOLLbI0 COEAUHUTENbHbLIX Y310B 1 31eMEHTOB
N npegHa3HavyeHHbI Ana onany6nmBaHns BCeil KOHKPETHOM MNOCKO-
cTh.

Bnok onany6Kkn — NPOCTPAHCTBEHHbINW, 3aMKHYTbI MO0 NEpUMeTpYy
3/IEMEHT, W3rOTOB/IEHHbIV LENMKOM U COCTOAWMIA U3 NNOCKUX W YI0-
BbIX MaHenei uau WuToB.

Onanyb6oyHas cucTema — MOHATUE, BKAKOYaloLee B cebs onanyo6-
KY U 3/1eMeHTbl, 06ecrneymBaloLLie ee XeCTKOCTb U YCTOWUYUBOCTb:
Kpenex, feca, NoAgepXuBatoLme KOHCTpyKumun. Onanybka — opma
AN MOHOMUTHbBIX KOHCTPYKLWIA.

Paboyas apmaTypa ycTaHaB/MBaeTCsA NO pacyeTy Ha yCMaus, BO3-
HUKaKLMe B XXene3obeToHe OT BO3AEWCTBUI Harpy3ok.

PacnpefennTenbHas apmaTypa CAYXWUT 11 PaBHOMEPHOro pac-
npejeneHns Harpysok mexay paboummm anemeHTamm u obecneveHus
NX COBMECTHOI paboThl.

XOMyTbl NpeAHa3HavyeHbl AN BOCNPUATUS YCUNWUIA, MOABAAKLLNX-
cs B 6ankax y onop, n o6pa3oBaHns KapKacoB U3 CTEPXHEN.

WnT — chopmoobpasyoLlmii aneMeHT onanybku, coCcTOAWMIA 13
nany6bl 1 Kapkaca; nanyba — COefWHEHHbIA BOEANHO KOMMAEKC LW-
TOB, 06pasyrwWwnini ero GopmyLyro pabouyto MOBEPXHOCTb.

247



11.2.  KOMMMEKCHbIA NMPOLIECC BO3BEJEHUA
30AHUI 13 MOHONNTHBIX BETOHHbLIX
N XXENE30BETOHHbBIX KOHCTPYKLIMIA
N EFTO OPTAHN3ALINA

KomnneKCHbI npouecc BO3BEAEHNS 3[aHUA U3 MOHONUTHbBIX KOH-
CTPYKLWIA COCTOUT M3 B3aMMOCBSA3aHHbIX MeX /Ay C060i1 3aroToBUTEb-
HbIX, MOCTPOEYHbIX N MOHTAXHO-YKMaf0o4YHbIX npoueccoB (puc. 11.1).

K 3aroToBMTeNbHbIM NMpoLLEcCaM, KOTOPbIE BbIMOAHAOTCSA B 3aBOf-
CKUX YCNOBUAX, OTHOCATCSA WM3rOTOBMEHWE onany6Ku, apMaTypHbIX
KapkacoB, c6opka apmMaTypHO-0nany604HbIX 6/10KOB, MPUTOTOBNEHNE
GETOHHOW cMecH.

Puc. 11.1. Cxema TeXHONOINMYecKoro npoiecca BO3BefeHUs
MOHO/IUTHbIX XeNe306eTOHHbIX KOHCTPYKLWIA
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Onanyb6ka, apmatypa, apmaTtypHo-onany6ouHble 610Ku 1 6eTOHHas
CMECb K CTpoAWMMCca 06beKTaM J0CTaBnsaeTCca 0ObIYHBIMW AW CREeLn-
aNlbHbIMW TPAHCNOPTHbIMMW CPeACcCTBaMU.

MOHTaXHO-yKNa404Hble MPOLECCHl BbIMOMHATCSA B MOCTPOEUHbIX
YCNOBUAX, KaK NpaBuio, NOTOYHbIMU METOfaMu, BbiAendas cneyuanu-
3MpPOBaHHbIE MOTOKW: YyCTaHOBKa Onanybku, apMmaTypbl 1 apMaTypHO-
onany604HbIX 6/10KOB; yKNafKa U yNJOTHEHe OETOHHOI CMecu; YXO0f4
3a YNI0XKEeHHbIM 6eTOHOM; pacnany6/MBaHuUe roTOBbIX KOHCTPYKLMIA.
Bpems, Heobxoammoe ans Habopa 6eTOHOM pacnany604HON MPOYHO-
CTW, BXOAMT B OO TEXHOMOTMYECKNIA LUK,

B03MOXHO 06befHEHUEe NOTOKOB (B O4HOM MOTOKe yCcTaHaB/MBa-
eTca omanybka u apmatypa) Unm pasbeguHeHue NOTOKOB (6eTOHUPO-
BaHWE CTEH W MepeKpbITUI BbIMONHAETCA OTAE/bHBIMU MOTOKaMMU).

BbINONHEHMEM OCHOBHbIX OMnepauuin 3aHATO 84 % pabouux, B TOM
yncne: 6eTOHHbIMKU paboTamu — 45 % apmaTypHO-CBapOYHbIMUK pabo-
Tamm — 14%; onany6o4yHbiMn pabotamm — 25%. OcTanbHble 16%
pabounx 3aHATbl BbIMO/HEHWEM Pa3/IMYHbIX BCMIOMOraTe/ibHbIX onepa-
LNA.

CocTaB MPOCTbIX MPOLECCOB, X TPYAOEMKOCTb M O04YEpPeAHOCTb
BbIMO/IHEHUSA 3aBUCAT OT BMAA U CNeLUPUKN BO3BOAUMBIX MOHO/NT-
HbIX KOHCTPYKLUWIA, MPUMEHAEMbIX MeXaHU3MOB U TUMOB ONanyb6Kwm,
TEXHOMOTMYECKUX N MECTHbIX 0COGEHHOCTe Npon3BOACTBa paboT.

Kaxblii MpoCTOi Npouecc BbIMONHAETCSA CNeLnanu3npoBaHHbIMU
3BEHbAMM, KOTOpble 06beAMHEHbI B KOMMNEKCHY 6puragy. Coopy-
XeHue pa3buBaeTcs Ha 3axBaTKM, a MO BbICOTE — Ha APYChl, 4YTO He-
06X04MMO ANS OpraHM3auMn NOTOYHOrO MPOM3BOACTBA pPaborT.

Mpu pa3bnBKe Ha 3axBaTKU (FOPM30OHTaNbHOW paspeske) HYXHO
cobntogath cnegyrolyne npasuna:

B MPOCTblie NPOLLECChl LO/MKHbI ObITb PABHOMEPHBIMU MO TPY-
[OEMKOCTM (LOoNycTUMOE OTK/IOHeHNe — He 6osee 25 %);
® pa3mep 3axBaTKuW JO/KEH ObITb MUHUMAaNbHbLIM (paboTa 3Be-
Ha B TEYEHME CMEHbI);
® pasMep 3axBaTKy LO/KEH YBA3bIBATHCA C BENNYNHON 6/10Ka,
6eToHMpyemoro 6e3 NnepepbIBOB UM YCTPOMCTBOM pabounx
LLIBOB;
B KO/MYEeCTBO 3aXBaTOK Ha 06bEKTE [OMKHO GbiTh PABHO UK
KpaTHO YnCNy NOTOKOB;
® rnepexoj 3BeHa paboumx c OAHON 3axBaTKy Ha APYryto B Te-
YeHMe CMeHbl HexenaTeseH.
Pasmep 3axBaTOK 06bIYHO COOTBETCTBYET A/IMHE CEKLUMW 3[4aHus
UAn BKNOYaeT B cebs LeNoe YNCNO0 KOHCTPYKTUBHbLIX 3/1EMEHTOB
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(hyHLamMeHTOB, KONMOHH W Ap.), WX ONpefenseTca rpaHuLaMmn yyacT-
KOB pabounx v TemnepaTypHbIX LIBOB.

Pa3buBka Ha Apychbl (BbICOTHas paspeska) 06ycnoBnuBaeTcs fonyc-
TUMOCTbIO MepepbIBOB B 6ETOHMPOBAHWUY M BO3MOXHOCTbIO YCTPOICT-
Ba TemnepaTypHbIX WBOB. Tak, 04HO3TaXHOoe 34aHue 06bIYHO pa3bu-
BAeTCA Ha [Ba Apyca: nepBblii — PyHAAMeHTbl, BTOPOi — BCE OCTa/lb-
Hble KOHCTPYKLUMU KapKaca. B MHOroaTaXxHbIX 3[aHUAX 3a Apyc npu-
HUMaETCA BeCb 3TaX C NEPEKPbITUAMHU, HO He 6onee 4 M, TaK Kak npu
60/bLION BbICOTE U WHTEHCMBHOM GETOHMPOBaAHWUW YyBeNW4MBaeTCA
60KOBOE faBfieHNe Ha onanybKy OT yKnaAbiBaeMOW 6ETOHHON CMecu.

11.3.  TWUMbl N YCTAHOBKA OMNANYBOK

OT BblGOpa TMNa onany6ku 3aBUCUT 3(h(HEKTUBHOCTb BCEro Npo-
Llecca BO3BEEHMNA 3[aHWIA.

Onany6ka cocTouT onany6ouHbIx opm (nNany6bl), MOLLEPXKMBALKO-
WMUX KOHCTPYKUMIA (purenun, NOLNOPKN, CTEPXHU, PaCTAXKM, pacyan-
KW 1 T.4.), MTOAMOCTEN N KPeneXHbIX YCTPONCTB (CTAXKMU, pacnopku,
TAXN U ap.).

Onany6ka go/mkHa 6bITb MPOYHON (BbIAEPXKMBATbL MacCy 6eTOHHOWA
CMecu, Harpysku OT YNAOTHEHWSA U ApYTrue Harpysku), repMmeTuyHoin
M ycTol4ymnBoli, ob6ecneynBatb TOYHOCTb Pa3MepPOB MOHONMUTHbIX
KOHCTPYKLMUIA 1 Ka4eCcTBO BHYTPEHHUX NIOCKOCTeW, BO3MOXHOCTb Obl-
CTpoOli M nNpocToTol c60pKK, pa3bopku, nepeHanagku, npu Heobxoam-
MOCTM — 06ecneymBaTb HYXXHYK MOBEPXHOCTb OETOHA.

Mo Npu3HaKy MOBTOPHOCTW MCMOMb30BaHUA pasnuyalT onanyoky
WHBEHTAPHYIO T.€. MHOTOKPaTHO MCMOJMIb3YyeMyto, U CTaLUOHapHyH —
pa3oBOro NPUMEHEHUA, UCMOMb3YEeMYH TONbKO A1 OLHOrO 3/ieMeHTa
NN COOPY>XKeHUA.

NHBeHTapHas onanybka COCTOMT M3 KOMMNAEKTa YHU(PULUPOBaH-
HbIX 3/1EMEHTOB, MO3BONALWMNX KOMMNOHOBATb onany60yHble opMbl
AN Pa3HOTUMHbLIX KOHCTPYKLMIA, cobupaTh KpynHOpasMepHble onany-
604Hble nNaHenu naowanbto Ao 40...45 M2, a TakXXe XXecTKue onany-
60YHbIE UK apMaTypHO-onanyboyHble 610K, KOTOPbIE MOHTUPYIOT-
cq KpaHamu. OHa Jo/mkHa obecrneynBaTb MHOTOKPaTHOE NPUMEHEHME
(hopMbl, XxapakTepusyemoe HOpMaTUBHON obopavynBaemocTbio (0T 20
[0 400 UMKNOB) C COXpaHeHMeM ee KayecTBa. 1pu MpaBUNbHON 3KC-
nayaTauum oHa MOXET OblTb Mcnonb3oBaHa Ao 100 UMKIOB, B TO Bpe-
MA KaK AepeBsiHHAas MHBeHTapHas onanybka Bblgep>XuBaeT He 6onee
10... 15 umkrnos.
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B 3aBMCMMOCTM OT KOHCTPYKTUBHbIX 0COOEHHOCTEl M Ha3HaYeHUs
MHBEHTapHaa onanybka ObiBaeT pa3bopHO-NepecTaBHOl, NepecTas-
HOM, CKOMb3sLWel, KaTy4yell, HECbEMHON W rpetoLLell; B 3aBUCUMOCTH
OT MPUMEHAEMbIX MaTepuanoB — [epPeBAHHON, AepeBoMeTannnye-
CKOI, MeTanIn4eckoin, Kene3obeTOHHON, apMOLEMEHTHOR, U3 CUHTe-
TUYECKNX WUAN NPOPE3UHEHHbIX TKaHeW.

[epeBaHHaa onanybka n3roTaBnMBaeTCa M3 BO34YLIHO-CYXON Ape-
BECUHbI C BNAXHOCTbIO A0 15% ana onany6o4HbiX hopm 1 fo 25 % —
O4NA NPOYUX 3NEMEHTOB.

Many6a wutoB onany6kyn 0ObIYHO BbIMOAHAETCS U3 BOLOCTOMKOMN
6aKenM3npoBaHHON MHOTOCNONHON (haHepbl, TMAPOPOOHBLIX MK
00bIYHbIX LPEBECHO-CTPYXEUHbIX MAUT, 3alMLLEHHbIX KPacKoh nnu
nakamu.

[ns 06nnU0BKM BHYTPEHHUX MOBEPXHOCTEW 0ManybKu WKNPOKO
MCNOMb3YKTCA MAACTUKN, CTEKNOTEKCTONUTbI Ha OCHOBe (enondop-
ManbLernfHo/ CMOMbl, TEKCTONUT, BUHUNAACT W Ap.

MeTannuyeckana onany6ka n3roTaB/iMBaeTCAa U3 METanMyeckoro
NINCTOBOTO MpokaTa TonwmHon 1,5...2,0 MM 1 MpoKaTHbIX Npoguner
M UMeeT GbICTPOPa3beMHbIE COELUHEHUS.

[na yBennyeHns [ONrOBEYHOCTU MHBEHTAPHOM onanyb6KM 1 MoBbl-
LIEeHNS KayecTBa MOBEPXHOCTWN GETOHMPYEMOW MOBEPXHOCTU, a Takxke
0N YMEHbLUEHUSA CUA CLeneHnsa 6eToHa ¢ nanyboi onanybku npume-
HAKTCA pas3/iMyHble BUAbI CMA30K, 3MY/NbCUIA U APYTUX 3alUTHbIX
MOKPbITUIA.

dnemeHTbl 0nanybKnm M3roTaBAMBatOTCA, Kak MpaBuio, LeHTpanu-
30BaHHO B 3aBOACKMX YC/IOBUAX.

Pa3bopHo-nepecTtaBHas onanybka cobupaeTca M3 roTOBbIX 3/1EMEH-
TOB: LMTOB, KOPOBOB, KPYyXKas, MHBEHTapHbIX cTOeK. OHa BbINOMHAET-
CA N3 MENKOLITYYHbIX 3/1EMEHTOB (Me/IKOLLMTOBas — Macca LWUTOB He
npesbiwaeT 50 Kr), 4ONYCKAKLWNX PYUHYI YCTaHOBKY, WX B BUAe
KPYMHOLWMUTOBOW onanybkKu, MOHTUPYEMON C MOMOLLbH KpPaHOB.

MenkowuToBas onanybka COCTOUT U3 HECKOJIbKUX TUNOB HEBO/b-
WnX WAUTOB naowagbio He 60onee 3 M2, BbIMOMIHEHHbIX U3 cTanu, (a-
Hepbl, AN KOMOUHUPOBAHHbIX WNUTOB (Maccoli Ao 50 Kr), a Takxe 13
3N1eMeHTOB KPeneHnin 1 nogaepXmnsarLLmnx ycTpoiicte. OHa oTnnva-
eTCA YHUBEPCaNbHOCTbIO. Takas onanybka MOXeT 3KCM/yaTupoBaTb-
csa o 200 umknoB (obopaunmBaemocTb). MenKowWMTOBLIE ONany6Kn yc-
TaHaBIMBalOT BPYUHYIO.

B KauecTBe COeMHUTENbHbIX 3/1IEMEHTOB NMPUMEHAT 3aMKOBbIe
COeANHeHUS.

Hepoctatkamu 3Toi onany6km ABnATCA 60MblUMe TpyAo3aTpathl
Ha YCTaHOBKY W CHATWe onanybKu, HU3KWUIA YpOBEHb MEeXaHW3aLuu.
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Puc. 11.2. Onanybka KONOHHbI:
a — obwwuii Bua; 6 — nnaH; 1 — Kopob; 2 — XOMYTbl; 3 — KIUHbS;
4 — pamka; 5 — aBepua Ana YUCTKK

MenkowmtoBasa onanybka MOXeT cobupatbcd B KpynHopasmep-
Hble MoCKue onanyboyHble naHenn UM NPOCTPaHCTBEHHbIE 6JI0KM,
KOTOpPble YCTaHABMNBAKTCA YXKe KpPaHOM.

[epeBAHHas pas3bopHO-mepecTaBHada onanybka cobupaeTca u3
WWNTOB NN COOPaHHbIX U3 HUX ONanyb0UHbIX 3/IEMEHTOB.

Onany6ka KonoHH (puc. 11.2) BbIMOMHAETCA M3 LIMTOB, CKPEnJeH-
HbIX B BUAe Kopoba MeTanIM4yecKUMU WUIN AePeBAHHbIMU XOMYTaMMU,
yCcTaHOBNeHHbIMU Yepe3 0,4...0,7 m.

Onany6ka 6an0K 1 NPOrOHOB COCTOMT M3 AHMLLA, KOTOPOe onupa-
eTCA Ha OroN0BKW MOAAEPXKMBAKLWNX CTOEK, 1 HOKOBbIX WMTOB (puC.
11.3). TINUTbl NepeKkpbITUA YCTAHAB/NBAKOTCA Ha KpyXKana, KoTopble,
B CBOIO OYepefb, OMUPAKOTCA Ha MOAKPYXanbHble LOCKU, npubuBsae-
Mble K CLUMBHbIM NnaHKaM G0KOBbIX LWTOB.

Onanybka (yHAaMeHTOB Moj KOMOHHbI (puc. 11.4) ycTpansaetcs
13 NPAMOYTO/IbHbIX KOPO6OB, KOTOPbIE COOMPAIOTCA U3 HAPYXHbIX U
BHYTPEHHUX WKUTOB. HapyxXHble wuntbl Ha 20...25 cM ANINHHEE BHYT-
PEHHVX W UMEIOT CreumnanbHble YNOPHbIe MAaHKK, K KOTOPbIM KpenaT-
CA BHYTpPeHHVe WnTbl. K HApYy>XHbIM WKTamMm KpPenaTcsa npoBONOYHbIE
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Puc. 11.3. Onanybka 6anok:

7 — (pu3oBast 40CKa; 2 — WWT NNUTLI, 3 — MNAHKK Wuta; 4 —
Kpyxana; 5 — nogkpyxanbHas gocka; B — nogcraBka; 7 —
OrOMIOBHUK CTOMKW; 8 — MPUXMMHAsA A0CKA; 9 — HaleNbHUK

Puc. 11.4. CranbHas onanybka ctyneH4atoro yHgameHTa:
7 — thepma; 2 — wunTbl; 3 —cxBaTka; 4 — KAMH; 5 — paboyas
nnowagka; B — pacuanka



CTSKKMW, BOCMPUHUMAIOLLME pacnopHOe AaBfieHNe CBEXEeY/T0XKEHHO
6eTOHHON cmecw.

KpynHowmnToBas onanybka npuMeHseTca AN BO3BEAEHUS 34aHUNM
M3 MOHOMUTHOrO 6eToHa nnu xeneszob6etoHa. OHa BbIMONHAETCA U3
L MTOB KapKaCHOW KOHCTPYKLMWW pasMepoM Ha GEeTOHUpPYeMyH
MOBEPXHOCTb (y4YacTOK CTeHbl UM MepPeKpbITUA B Npegenax naaHuMpo-
BOYHOI A4velikn — o1 20 go 70 m2). Pa3mepbl WMTOB COOTBETCTBYHOT
NPUHATOMY MOAY/0, YTO NO3BOAAET CObMpaTh M3 HUX onanybku Ans
BCEX KOHCTPYKTUBHbLIX 3/IEMEHTOB 34aHUA U COOPYXEHUI 1 ana 3pa-
HWUI pasIMYHON NNAHUPOBOYHONM CTPYKTYpbl. BbicoTa WuTta npuHUMa-
eTCA paBHOI BbICOTE fipyca, YTO YMEHbLIAET YMNC/IO COMPSXKEHUIA.
WnTel onanybkn ABAAKOTCA CAMOHECYLIMMU M BKIOYalOT B cebs na-
nyby, 3MIEMEHTbI XXECTKOCTMN WNUTa U Hecywmne KOHCTPyKLnmu, ob6opy-
LYHOTCSH MOAMOCTSMU, MOAKOCAMU A5 YCTAHOBKMW U BbIBEPKM.

MprvMeHeHNe KPYMHOWMUTOBOM 0NanybKu CHUXaeT CTOMMOCTb
cbopkn n paszbopku po 20 %, a TpypoeMkocTb — Ao 50 % 1 cokpawa-
eT CpoKy onanybo4yHbIX paborT.

Y CTaHOBKa M LeMOHTaX onanybky OCYLLeCTBAAKTCA TONbKO Kpa-
HOM.

Onany6ka CTeH ycTaHaB/MBaeTCA B [Ba 3Tana:

B MOHTUPYETCS apMaTypHbIii Kapkac;

m yCcTaHaB/nMBaeTCA onanybka c 04HOI CTOPOHbI CTEHbI HA BCHO
BbICOTY 3TaXa, 3aTeM ycTaHaBAMBaeTCA onanybKa co BTOPOI
CTOPOHbI U CKPeNaseTca cTAaXHbIMU 6ontamu (puc. 11.5).

BeToHHas cmecb B onany6Ky yKnafblBaeTcs CBEPXY, C 3aKPenieH-
HbIX Ha Hel KOHCOJ/IbHbIX MOAMOCTEN, pacnonaraemblX C HapPy>XHOM
CTOPOHbI WKnTa. beToHNpoOBaHWe CTeHbl BeAeTCA yyacTKaMu; rpaHuua-
MU 06bIYHO CNyXaT ABEPHble NMpoeMbl. beTOHHAas cMecb yKnafblBaeT-
ca cnosimu TonwmHoli 30...40 ¢M ¢ YNJOTHEHMEM FNYOUHHbIMKY Bubpa-
TOopamu cpasy npw yknajgke.

Mpu BO3BefEHNN CTeH BbiCOTOl 6onee 3,6 M onany6ka ycTaHaBAu-
BaeTCA B HECKO/NIbKO ApycoB. 1o mepe 6eTOHMpPOBaHUA BO3BOAMMOIA

Puc. 11.5. Onanybka yrna cTeH u3
KpynHopasmMepHbIX LINTOB:
7 — YyrnoBOMN WT; 2 —
OCHOBHOM LWKWT; 3 — CTSXHOW
6ont; 4 — cxBatka; 5 —
pacuyanka c¢ hapkongom



KOHCTPYKLMM naHenu onanyb6ku BTOPOro M MOCAEAYHLWUX ApyCcOB
OMUPATCH Ha HUXKenexalime Apycbl UAN KPENAaATCA K CheunanbHbiM
aHKepam, npefBapuTenbHO 3a6eTOHMPOBAHHbLIM B CTEHE.

Onany6ka yctaHaB/ivBaeTCcq B NOC/MeA0BaTENbHOCTW, Onpefense-
MOl ee KOHCTpYKLMel, ¢ obecnevyeHnemM YCTOMYMBOCTU OTAENbHbIX
3/1eMEHTOB M onany6kKn B LLefoM B npoLecce npou3soacTBa pabor.

Mocne Habopa mMpo4YyHOCTM onanyb6ka pasbupaeTcs, ounLaeTcsa U
HanpaB/isgeTCA K MecTy NOBTOPHOr0 MCNoab30BaHus. PasbopHo-nepe-
CTaBHas onanyb6ka fABNAETCA UHBEHTapeM AN CTPOUTENbHOW OpraHu-
3aunn.

Ona nognepxanuns onanyboyHbiX hopM ycTpansatoTca nieca. Mpu
BbICOTe onanybky 40 6 M NMPUMEHAKTCS TeNecKonnyeckne MHBeHTap-
Hble CTOWMKW — f[epeBOMETAN/IMYECKMe UAN MeTannumyeckue. Jleca
UMEKT yCTpolicTBa AN NNABHOT0 packpy>XannBaHus.

Onany6ka 6ano4yHoro nepekpbliTua (puc. 11.6) yctaHaBnmBaeTcs B
cnefyroLeid nocnefoBaTelbHOCTU:

B CcHavasia ycTaHaB/MBaeTCs apMaTypHbI KapKac KOMOHH, 3a-
TeM onafny6kKa KOMOHH C 3aKpenieHHbIMM XOMyTaMu 1 pac-
KpenneHvem B [BYX-TPeX YPOBHSX packocamu. Ons conps-
XXEHUS C BblLEPACNOIOKEHHBIMN KOHCTPYKLMAMY apMaTy-
pa KONOHH BbINMyCKaeTCs Bbllle BEPXHEr0 06pe3a onanyokm
Ha 40... 50 cMm, 3aTeM yKnafAblBaeTcs 6eTOHHAA CMeCh;

Puc. 11.6. Onanybka 6ano4yHOro nepekpbitnsa (pazbopHo-nepecrtaBHas):
7 — LepeBsiHHble paMKU KOMOHH; 2 — onanybka KONOHHbI, 3 —
KONOHHA; 4 — WUTbl onanybku; 5 — Wut gHnwa 6anok; 6 —
fnepeBsHHbIe onanybouHble 6anku; 7 — GOKOBbIE LUTbI ONantyb0K
6anok; 8 — noagepxuBatoliMe CTOMKM Ha TpeHorax
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B 0Cfe 3TOro K onanybke KOMOHH yCTaHaBNWBAKTCA WNTHI
AHuLa 6aN0K UAX NPOrOHOB, MO HUX YCTaHaBAMBAKTCA U
BbIBEPAOTCSA NOALEPXKUBALOLLME CTOWKN UM ONOPLI Ha Tpe-
Horax. [locne ycTaHOBKM 6OKOBbIX WUTOB 0Nany6bKu 6anok u
COEMHEHUSA X TOPU3OHTANbHBIMU CTSHXXKaMU OHU CKpenns-
I0TCA C WUTOM SHMLA (CcM. puc. 11.6).

[na nepekpbiTUiA CylWecTByeT YHUBepcanbHas KPYNHOLWMUTOBAS
onany6ka, Tak Ha3blBaemaa ctonosas onanybka. OHa COCTOUT U3 Ha-
60pa MOLY/NbHbIX 3/1IEMEHTOB, NO3BONAKLWMX cobUpaTb onanyoky npu
ONVHe WwunTa 0 12 M, WwupuHe — 00 6 M U BbICOTE YPOBHA CTOAHKYU
fo 10 M. Pacnanybka oCyLWecTBASETCA 3@ CUYET CHUXKEHWUSA BbICOThI
onop cTtona. 3aTem onany6ka BbIKaTbIBAETCA M3-MO4 MepekpbiTUA ”
nepecTaBnfeTCA Ha Apyroe MecTo.

O6bemMHO-nepecTaBHas (TyHHenbHada) onany6ka (puc. 11.7) npume-
HAeTCA 415 BO3BELEHUA MHOTO3TaXHbIX 3f4aHUN C NPOLO/bHLIMUA He-
CYW UMW CTEHaMU, Hapy>XHbIMU CTEHaMU 1N NEPEKPbITUAMUN U3 MOHO-

Puc. 11.7. Cxema yCTaHOBK/ LWMTOB 06HLEMHO-MEPEeCcTaBHOM
(TyHHenbHOW) onany6ku:
7,4 — KOHCONbHblE MOAMOCTU; 2,3 — orpaxgeHus; 5 — 60K0oBOI
WnT; B — MexaHW4Yeckuin gomkpar; 7 — 610K 06beMHO-
nepectaBHoOli onanybku
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NUTHOro 6eToHa NMpuM OLHOBPEMEHHOM 6GETOHMPOBAHUU BHYTPEHHUX
MOMEPEeYHbIX CTEH M MEXAY3TaXHbIX MEPeKPbITUA MHOFO3TaXHbIX
30aHNN.

Onanybka npefcrtasnseT coboii M-00pasHyt0 MeTanIMYecKyro KOH-
CTPYKLMIO (KPYyNMHOpPa3MepHbIl onany604Hblil 6/10K), COCTOALLYI0 U3
TPEX OCHOBHbIX 3/1EMEHTOB, LWAPHUPHO-COEANHEHHBIX MEXAy COOOI:
onanybky nepekpbITUA; onasy6Kn BGOKOBbIX CTEH, WAPHUPHO coufie-
HeHHbIX MexAay coboii. Kpome Toro, ee onanybka cHabxeHa Tenex-
KaMu A/ MO3TaXHON nepecTaHOBKM M NPUCNOCOBNEHUAMMN 418 3aK-
penieHns B NPOEKTHOE NOJI0XKeHWe 1 pacnany6ku, KoTopas MOHTUPY-
eTCA M NepecTaBNAeTCs KpPaHoM.

CeKuumn npu coefnHeHUN 06pasyrT «TyHHENU» onanybKu Ha BCHO
WWPUHY 3[4aHUA WU HA KOMHaTY (KBapTupy).

Bnok-TyHHenbHasa onanyb6ka COCTOUT U3 HECKOJIbKUX CEKLUWIA K
npegcTaBiseT co60i FrOPM30OHTaNbHO M3BNEKaeMblil KpynHopa3mep-
Hbli1 610K, NpegHa3HaYeHHbIA AN OAHOBPEMEHHOro 6GeTOHUPOBaHUSA
CTEH U MepekpbITWiA (cMm. puc. 11.7). Macca ogHON cekuumn npu ee
wupuHe 130... 140 cm cocTtasnget 800... 1 OO0 Kr.

Mpwn pacnany6ke CekLWUyU CABUTAOTCA BHYTPb U BbIKATLIBAKOTCA K
npoemy ANd Moc/efyoLWero n3BaevyeHnsa X KpaHom.

Cekuumn onanybkKu ycTaHaBIMBalOTCA Ha NMepekpbiTUe yXe 3a6eTo-
HWPOBAHHOTIO 3Ta)Xa B COOTBETCTBMMU C PasbUBOYHBLIMUK puUcKamu,
BbIBEPAIOTCA M 3aKpPennalTca MexAay coboil B Npofo/sbHOM W mone-
pe4YHOM HanpasieHMUAX.

3aTeM KpaHOM yCTaHaBIMBAKTCA apMaTypHble MPOCTPAHCTBEHHbIE
Kapkacbl Ha BCH BbICOTY 3Taxa LNMHOW [0 6 M M COefUHAITCA C
BbIMyCKaMy apmMaTypbl HUXenexatero aTaxa.

Mocne aToro yctaHaBnMBaeTca TOpLeBO 6GOKOBOM LMT C NOAMOC-
TAMU, 3aKPENATCA CrneumnanbHble BCTaBKU A1 06pa3oBaHNsd OKOH-
HbIX W [BEPHbIX MPOEMOB, 3aTeM MOHTUPYIOTCA apMaTypHble KapKachbl
MepPeKpbITUS N CBA3LIBAKOTCA C KapKacaMy CTeH.

BeToHHaa cmecb yKnajbiBaeTca MexAay CTeHKamu onany6ku, noc-
ne LOCTMXeHMA HeOOXOAMMOW NMPOYHOCTM onanybka AeMOoHTupyeTcs,
He pa3bupascb Ha COCTaBHble 3n1eMeHTbl. Cekunn onanybkm Kak 6bl
cXumaroTes, 6narofaps Yemy ferko OTpbIBAKTCA U MepemeLLalnTcs.
[ns nyywero oTpbiBa onanyb6ku (npefBapuTenbHO nepeg paboToit)
CMa3blBalTCA crneymnanbHbIMU cMaskaMmu. Onsa geMoHTaxa onanyoku
MCMNONb3YKTCA CreynanbHble NPOeMbl B MEPeKPbITUAX (Hanpumep,
npoembl NMMTOBbIX WaxT). CeKLnW BbIKATHIBAKOTCA B MPOEM U NOLAHU-
MalTCA KpaHOM C Moc/nefytoLieil yCTaHOBKOI Ha HOBOe MecTo. lMepef
YyCTaHOBKOW onanybka o4uLLaeTcs, CMa3blBaeTCsA, MPOBEPAETCA COCTO-
AHME 3aMKOBbIX COeANHEeHWUN, cTpy6bLMH, onop u goMkpaTtoB. Onany6-
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Ka NMojaeTcs KpaHOM ¥ yCTaHaB/IMBAETCS B MPOEKTHOE MOMIOXEHUE B
COOTBETCTBUM C pa3bMBOYHLIMUK puUckamu (cm. puc. 11.7).

opn3oHTanbHO NepeMelyaemas (katyyas) onanybka aBnsercs pas-
HOBMUAHOCTbIO NepecTaBHON OManybKu v NpUMeHseTca ans 6eToHMpo-
BaHUSA TOPU3OHTANbHO MPOTSHIKEHHbBIX KOHCTPYKLNIA 1 COOPYXEHWUIA C
MOCTOAHHbLIM CEYEHMEM, a TaKXe 3aMKHYTOro CeyeHus ¢ 60/bLIUM
nepumeTpoM (KONNEKTOPOB, TYHHeNEW N APYruX COOPYXeHuin). ime-
I0TCA PasHOBMAHOCTU KaTyuel onany6ku ans 6eTOHMPOBaHUS CBOAOB-
060104eK nposeToMm Ao 18 M npu BbICOTE COOPYXeHus fo 7 m (ot
YPOBHSA MOfa L0 YPOBHS MepeKpbiTUs).

KaTyuyas onany6ka cCOCTOMT U3 BHYTPeHHel (CKnagbliBaloLencs) u
Hapy>XHOM yacTeil. HMXXHAS BHYTPEHHSA 4aCTb CMOHTMPOBAHA Ha
pPeNbCOBOM MYTW; OHA COCTOUT U3 TeNIeXXKN C YCTAHOBMIEHHbIM Ha Hel
LOMKpaTamum.

Hapy>XHO 4YacTbi0 MOTYT C/IY>XUTb CTE€Hbl M MOTONOK TYHHEenNS,
NnepesBMIKHbIE UM NepecTaBHble HapyXHble WnTbl. HapyHble (60-
KOBble) LiMTbl onanybkKn COefMHEHbl WAapPHUPHO M MOTFYT NOBOpayu-
BaTbCA Mpu pacnanyb6nMBaHuM U yCTaHOBKE B pabouyee MOOXKEHMUE.
HapyxHas onanybka nepecTaBnseTca KpaHOM, BHYTPEHHAA onany6ka
Ha Tenexke NepeMeLlaeTcs No penbcam ¢ NOMOLLbIO NebefoK.

Onanybka NepvoAnyeckn nepefBuraeTcs B ropn3oHTaibHOM Ha-
npaBAeHUN NO NOBEPXHOCTUN BO3BOAMMOW KOHCTPYKLMK MO Mepe npu-
06peTeHNs JOCTATOYHOM MPOYHOCTH.

Ckonb3siwas onany6ka (puc. 11.8) npuMeHseTca Npu BO3BELEHUU
BbICOTHbIX 3[jaHWIi BbICOTOM [0 24 3TaKei U COOPYXXeHWUn (BbICOTOWA
[0 400 M) C MOHONUTHbIMMW BEPTUKaNbHbIMW CTEHAMMW MOCTOSHHOTO
NN NEPEMEHHOTO CEYEHUA U MUHUMASIbHbIM KOMMYECTBOM OKOHHbIX
N LBEPHbIX MPOEMOB, 3aKNajHbIX AeTaneil n 31eMeHTOB (MUHUMa/bHaS
TONWMHA 6ETOHMPYEMOW CTeHbl — O 12 cM; OHa MOAHMMaeTCs BBEPX
6e3 nepepbiBa B 6ETOHNPOBAHUN).

Ckonb3awaa onanybka npegcraBnser coboli MPOCTPAHCTBEHHYHO
onany6o4Hyt0 hopMy, YCTaHOB/IEHHYIO MO NMEepUMEeTPy CTeH U MOLHU-
MaemMyt AomMKpaTtaMy no mepe 6eTOHMpPOBaHUSA (BO3BeAeHMA).

Vicnonb3oBaHMe Takoil onanybkm faeT BOSMOXHOCTb 3HAYMUTENIbHO
NOBbLICUTb MOHOJINTHOCTb GEeTOHA M3-3a OTCYTCTBMA paboymX LIBOB.
3T0 0COO6EHHO BaXKHO /1 COOPY>XKEHUI, TPeOYOLWMNX BbICOKON HEMPO-
HULAEMOCTU, — LLEeMEHTHbIX CK/1aj0B.

Mpun cTpouTenbCTBe 34aHWIA Pa3NIMYHOrO NAaHUPOBOYHOIO pelle-
HUA N PasHOW 3TaXHOCTU MOXET MCMO0Mb30BaTbCA OAWH KOMMIEKT
onany6ku (nyTem ee nepeHanagku).

Onanybka cocTouT 13 ABYX (OAMHAKOBbLIX MO BbICOTE) BHYTPEHHUX
N Hapy>XHbIX LIMTOB HEW3MEHAEMOI KOHCTPYKLuK. [0 BbICOTE LWMTOB
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Puc. 11.8. Cxema cKonb3sLieli onanyoku:

7 — NOAMOCTW; 2 — AOMKpAT; 3 — OMOPHbIA CTEPXKEHb; 4
pabouunii non; 5 — goMKpaTtHasi pama; B — Kpyxana

B A4Ba Aipyca No BCEMY KOHTYPY C HApPYXHOI 1 BHYTPEHHEN CTOPOHbI
ycTpanBalTca onanyboyHble 6anku, KOTOpble nepefarwT yCUausa Ha
MeTannyveckne AOMKpPaTHble paMbl. JJOMKpaTHble paMbl pacrnonararmT-
cA Hapj onanybKoi no BCEMY MepUMETPY, U HA HUX 3aKpennsTcs
LOMKpaThl.

Ha fomKpaTHble pambl ¥ BEPXHUIA psj 6anok onupaeTcs ¢ BHYTPeH-
Heil N Hapy>XHOMN CTOPOH pabouymnii HACTUA C OrpaXAeHWeM 1 nogmoc-
TW, Ha KOTOPbIX HaxoaaTca obopynosaHue u paboune (cm. puc. 11.8).

Moabem ckKoNb3AWlel onanybKu OCyLecTBAAETCA LOMKpaTamm
(PyYHbIMUY, TUAPABANYECKUMU U 3NEKTPUYECKNMU), NMPUBOSUMbBIMY B
felicTBue OLHOBPEMEHHO C O4HOrO NynbTa ynpaBfieHUs.

Mpu HenpepbiBHOM 6ETOHWPOBAHWUWM B TPU CMEHbI MOXET BO3BO-
ONTbLCA COOpPYXeHue Ha BbicoTy 3...4 M B CyTKWU. Hanpumep, B Xu-
NULWHOM CTPOUTENbCTBE GETOHMPYETCA L0 OLHOrO 3TaxXa B CYTKMW.

Mogbem apmaTypbl U 6ETOHHOI CMecu Ha paboyumini HacTun ocylue-
CTBNSAETCH LWAXTHbIM MOABEMHUKOM, CMOHTUPOBAaHHbIM BHYTPU BO3BO-
LUMOTO COOPYXKEHUS.

Moabem onany6ky HauMHaeTcs cpasy nocne yknagku B Hee GeTOH-
Ho cmecn. Onany604Hble WNUTbl BO BPEMSA MOAbEMA He OTPbIBAOTCSH
OT 6eTOHa, a CKO/MIb3AT N0 ero nNoBepxHocTn. CKOpPOCTb Nogbema ona-
ny6kn coctaBnset 1..4 cm/MuH. Tpn Takoih CKOPOCTKU LOCTATOYHO
BpeMeHW NS BbIMOMHEHUS BCEro Lukna 6eTOHMPOBAHMWA: YCTAHOBKMW
apmaTypbl, 3aKnafHblX AeTaneil v anemMeHTOB HapaliuBaHus LOMKpaT-
HbIX CTepPXXHel, YKNagKu v ynaoTHeHUs 6eTOHHON cmecu. Bce aTu
npouecchbl JO/MKHbI ObiTb YBA3aHbI BO BPEMEHN.
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BeToHHas cmecb yKnajblBaeTca cpasy rno Bcemy NepuMeTpy coopy-
YKEeHUS; KaXAbll nocneAyrLWmnin cnoi yknagblBaeTcs A0 CXBaTblBaHUS
paHee YNOXEHHOro cnos, yknagbiBaetca spyc BoicoToin 70...80 cm
cnoammn TonwmHon 20...30 cm ¢ BMGpoynnoTHeHueM. ocne Habopa
6eTOHOM Ha4yanbHOI TpebyemMoli NPOYHOCTU OMany6Ky HauMHaT noj-
HUMaTb CO CKOPOCTbO A0 30 cM/4 C OLHOBPEMEHHON YKNaAKOWA 6ETOH-
HOW cmecu cnoamm (cm. puc. 11.8).

[na yknafikm cMecu UCnonb3ytoTca OyHKepa, MOTOPYYHble Tenex-
K1, 6€TOHOHACOChI C pacnpefennTeNbHbIMU CTPenamu.

MHeBmMaTMyeckas onanybka NpuMeHseTCa 419 BO3BeAEHUS COOpY-
XEHWUA N OTAENbHbIX 31eMEHTOB KPUBOMNHEWHON MOBEPXHOCTU He-
6onbworo o6bvema nposetamm 6, 12 n 18 M (cBogyartbiX, KynosbHbIX)
M ABNSETCA PAa3HOBMAHOCTbLIO MepecTaBHOW onanyobku.

Onany6ka BbIMOMHSAETCA N3 TMOKOM BO3AYXOHENPOHULaeMoin op-
mMoobpa3ytouieli 060104KM N3 BbICOKONPOYHOW NPOPe3NHEHHON TKa-
HU TONWMHOWK f0 0,5 MM UM NPOYHON NONUMEPHON MAEHKU W yaep-
XUNBAKOLWMX ee B MPOEKTHOM NOMOXEHWUW 3/1EMEHTOB: aHKepoB, cTabu-
NN3aLMOHHbIX BaHT, KOMMpPeccopa v BeHTUAAaTopa.

Mpy HarHeTaHWM B 3aMKHYTOe NPOCTPAHCTBO BO3Jyxa 060/104Ka
nprHUMaeT 3afaHHyt Gopmy (ycTaHoBKa onanybku B pabouyee nono-
XeHue). Mpu goCTUXeEHUN 6GeTOHOM MPOYHOCTU, AOCTAaTOUYHONW ANs
pacnany6ku, BO3ayx U3 060/104KMN BbIMYCKAETCH U KOHCTPYKLMSA OCBO-
6o0xpgaetcs OT onanyoku.

B pa6ouem monoxeHnu onanybka nofaepxmBaeTcs 3a cyeT U3bbl-
TOYHOrO AaBneHus Bosgyxa. Onanybka packpanBaeTca No cneymasnb-
HbIM BbIKPOKaM, CLUMBAETCA W NMPOKJ/IENBAETCA TEM XXE MaTepuasnom.
OHa 3aKkpennseTca No KOHTYpPy OCHOBAaHMUA, 3aTEM B Hee HarHertaeT-
ca BO34yx nog pasneHvem 0,05 Mlla.

Mepen 6eTOHMPOBaHMEM MOBEPXHOCTb OnanybKu MOKpbiBaeTCA
3IMY/IbCUOHHOI CMa3Koii. ApMMUpOBaHue BbIMOMHAETCA U3 AUCMEPCHO-
r0 apMUPOBAHHOIO CTEKN0BOIOKHA UM 0BbIYHOTO CeTY4aTOro apMmpo-
BaHUA.

BeToH HaHOCUTCA HabpbI3rom uau NocnoinHo. Micnonbsyetcs ycra-
HOBKa «MHeBMO6eTOH». HaHeceHne 06eTOHa HauyuHaeTca cHu3y (OT
thyHAaMeHTa) BBepX (K 3aMKy) MO 30HaM W Ha MOJIHY0 KOHCTPYKTUB-
HYH BbICOTY. TONWMHA CN0A Habpbl3ra KOHTPOAMPYETCA N0 Maskam,
YCTAHOBNEHHbIM 3apaHee NO MPOeKTHbIM OTMeTKam. Mocne npuobpe-
TeHusa 6eToHOM Tpebyemoi mMpoYyHOCTM onanybka oTaenserca ot be-
TOHa ¥ pacnany6nmBaeTcs, NpejBapuTe/IbHO CHUMAs BHYTPEHHee AaB-
NneHne B cucTeme ¥ onanybke, 3aTemM LEMOHTUPYIOTCH KpenexHble
ycTpolicTea. Mocne ouncTkn onanybka cBOpaynBaeTca 1 MNOAroTaB/n-
BaeTCs 415 NOBTOPHOI0 MCMO/b30BaHUS.

| 260



[MHeBMaTMyeckas onany6Ka MMEET CBON NpenmmylLiecTBa:

m He TpebyeT 60MbWKMX 3aTpaT HA TPAHCMNOPTUPOBAHNE, MOH-
TaX 1 aKcnayaTauuio;

Nerkad, MHOFOOGOpaLIVIBaeMaFI;
HU3Kad TPYAOEMKOCTb MOHTaXKa N AEMOHTaXa,

MO3BOJISIET BO3BOAMTb KOHCTPYKL MW B TPYAHOAOCTYMHbIX Me-
cTax.

HecbemHas onany6ka (puc. 11.9) ncnonb3yeTtcs 418 BO3BeLEHMA
KOHCTPYKUMIA 6e3 pacnanyb6anBaHus, B TPYAHOAOCTYMHbIX MecTax, Ans
YCWUNEHNA KOHCTPYKLUMIA, co3faHns 06ANLOBKY, a TaKxXe Ans rugpo- u
TENnn03aLnThbl.

HecbemHaa onany6ka nocne yknagkum 6eToHa u 3aBepLUeHUs BCex
TEXHONOTNYECKNX NPOLLECCOB OCTaeTcAa B Tene 3a6eTOHMPOBaHHOMN
KOHCTPYKLUW 1 paboTaeT B Hel Kak 0gHO uenoe. Onanybka He TO/b-
KO o6pasyeT (hOpPMY COOPYXXEHMUA, HO K 3aliulaeT NMOBEPXHOCTb OT
aTMoC(epHbIX BO3eiCTBUIA, MOBbILWAET MNPOYHOCTb KOHCTPYKLUN,
ynyudllaeT pexum TBepLeHUsa 6eToHa.

Puc. 11.9. HecwvemHas onanyb6ka:

a — o6wWuin Bug maccmea c onany6koit-06n1LOBKON; 6 —
XenesobeToHHaa nauTa nnockas; B — xeneszobetoHHas nauta
pebpucTas; r — naockas apMoueMeHTHas nauTa; f — apmonaker;
1 — nnuta; S — 6eToH maccuea; 3 — apmokapkac; 4 —
aHkepywowas nauta; 5 — Lepoxosaras NoBePXHOCTb; 6 —
oTBEpCTUSA; 7 — pebpo nauTbl; 8 — TKaHas ceTka; 9 — cBapHas
ceTka; 10 — NpMXMMHbIE MPYTKM
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B KauyecTBe HeCbeMHOI onany6Ku MPUMEHAKOTCS MeTananyeckas
onany6ka, NNocKue Unu pebpucTblie Xene3obeToHHbIE NANTbI, pas3nny-
HbIA TMCTOBOW MaTepuan, KepaMmnyeckne n CTeKIAHHbIe 60KK, ceT-
yaTaa onanybka M3 cTanbHOI TKaAHOW CETKW W T.4. B 3aBUCMMOCTHU OT
(YHKLMOHANbHOro Ha3HauyeHns onanybka ncnonb3yeTcs Kak hopmo-
obpasyrouas KOHCTPYKLUMUSA, onanybka-o061mL0BKa 1 onanybka-n3ons-
UWs; NpM 3TOM COBMELLalOTCA BCE WAM YaCTb 3TUX (YHKLMIA (CM. puc.
11.9).

MprMeHeHNe HecbeMHOI onany6Kn No3BONSET CHU3UTbL TPYA0EM-
KOCTb 0nanybo4HbIXx paboT npumepHO Ha 80 % No cpaBHEHUIO C gepe-
BAHHOI WMTOBON onany6koii n Ha 40 % No CpaBHEHWUID C MeTannye-

Puc. 11.10.lpetowasn (TepMmoakTMBHas) onanyoka:

a — TepMOaKT/BHas onanybka c rpetowum kabenem; 6 —
TepMoakTuBHas onanybka C ceTyaTbiMy HarpeBaTensiMu; B —
TEPMOaKT1BHOE TMOKOoe MOKPbITUe C rperLwyMn nposojamu; 7 —
rperowmii Kabenb; 2 — acbecToBblli INCT; 3 — MUHepaibHaA BaTa;
4 — 3aWMTHbIA cTanbHOM AncT; 5 — knemma; 6 — nanyba u3
(haHepbl; 7 — pa3BojsLiIMe LWKNHbI, B — ceTyatble Harpesartenu; 9 —
3aWmnTHbIA Yyexon;, 70 — anomuHueBas onbra; 77 — oTBEpCTUs
ONS KPenneHns MokpbITUS; 72 —yTennutens; 73 — auctoBast
pesnHa; 74 — rpetowmnini npoBod; 75 — KOMMYyTaUMOHHbIE BbIBOAbI
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CKOW onany6Kkoi (3a cYeT MCKNKYeHUs paboT No LeMOHTaxy onany6b-
KU, cokpaweHna obbema OTAeNKN KOHCTPYKUMIA 1 ap.).

petowme (TepMOaKTUBHbLIE) oNanybKu NPUMEHAKTCA 419 yCKOope-
HUSA TBepLeHMs 6eToHa 1 o6orpesa B 3uMHuUX ycnosuax (puc. 11.10).
HarpeBaTenbHble 3/IeMeHTbl MOTYT 6bITb BMOHTMPOBaHbI NpakTuyec-
Kn B Nto6yto onany6Ky: MeNKOWUTOBYH, KPYNHOLWMNTOBYO, 00beMHO-
nepecTaBHYO, CKOMb3ALWY 1 T.4.

petowas onanybka nmeeTt nanyby M3 MeTa//IM4eCKOro AucTa um
BOZOCTONKON (haHepbl, C BHYTPeHHeA CTOPOHbI KOTOPOW PacnosioxeHsl
3/1eKTpUYECKMe HarpesBaTe/ibHble 3/IEMEHTHI (TpetoLyme npoBoja, ceTya-
Tble HarpeeaTe/n, TOKONPOBOAALLME NOKPbITUSA U T.4.) (cm. puc. 11.10).

[na nponssofcTBa 6€TOHHbLIX PaboT paboT NPUMEHATCA BCMOMO-
ratefbHble 31EMEHTbl 0NanyBboUYHbIX CUCTEM:

B HaBeCHble MOAMOCTM — chelnanbHbie N0AMOCTH, HaBeLW UBa-
eMble Ha CTEHbl CO CTOPOHbI (acafoB C MOMOLLbIO KPOHLI-
TeiiHOB, 3aKPen/IeHHbIX B OTBEPCTUAX, OCTABAEHHbIX MPU
6EeTOHUPOBAHUN CTEH;

B BblKaTHble MNOAMOCTW — NOAMOCTW, NpeaHasHa4YeHHble AN
BblKaTbIBaHWA MO HAM OI'IaJ'Iy6KVI npn ee AEMOHTaXE;

®m npoemMoo6pasoBaTenn — cneuuanbHas onany6ka, npegHas-
HaueHHas And HOPMOBAHUS B MOHOMUTHbBIX KOHCTPYKLMAX
OKOHHbIX, IBEPHbIX U PYTUX MPOEMOB.

11.4. 3ATOTOBKA N MOHTAX APMATYPbI

ApmaTypa, npefHasHauyeHHas 418 (hOopMOBaHMS >Kene3o6eTOHHbIX
KOHCTPYKLMIA, noapasgensercs:
® 110 MaTepmany — Ha CTajbHY0 N HEMETaNNYECKYIO;

® 0 NPUHLWNY W3FOTOBMEHUS (CTaNbHas apmatypa) — Ha
CTEPXXHEBYIO, MOMTyYaeMyt0 NyTeM ropsueil NpoKaTKu cTanm,
¥ MPOBOJIOYHYO, N3rOTAB/IMBAEMYIO BOSIOYEHUEM B XOMI0HOM
COCTOSIHUW;

10 NPOUII0 — Ha KPYTYHO rNajKyto v NepuoLUYecKoro npo-
huns;

B 0 NpUHYMNY paboThl B )Xese306eTOHHON KOHCTPYKUUN —
Ha HEHaNpPsAraemMyt 1 Hanpsaraemyto;

B 10 Ha3Ha4YeHWt0 — Ha pabouyto, BOCMPUHUMAIOLLYHO pacTs-
rMBaloLLMe HANPSYKEHUS; pacnpefennTeNbHYO, NpeaHa3Ha-
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YEeHHYI0 AN pacnpefeneHns Harpy3kn Mexay CTepXHAMU
paboyeii apmaTypbl; MOHTaXHY, NpegHasHAYeHHYO AN4
COefJMHEHUS 3M1eMEHTOB apMaTypPHbIX KapKacos.

HeHanpsiraemble KOHCTPYKLWUW apMUPYHOTCA YKPYMHEHHbIMW MOH-
T@KHbIMU 3/IeMeHTaMy B BMWAE CBapHbIX CETOK, MIOCKMUX, MPOCTPaH-
CTBEHHbIX KapkacoB (puc. 11.11) ¢ M3roTOBNIEHNEM UX BHE 30Hbl BO3-
BOAMMOTrO 3[4aHMS M MOCAEAYIOLWMUM MOHTaXOM NpX MOMOLWM KpaHa.
B MCKNHOUNTENbHBIX CyYasx CNOXKHbIE KOHCTPYKLUN apMUPYHOTCA He-
MOCPeACTBEHHO B MPOEKTHOM MOJOXKEHUU U3 OTAENbHbBIX CTEPXHEN
(wTy4yHaa apmaTypa) C COefMHEHMNEM B 3aKOHYEHHbIVi apMaTypHbIi
3/1EMEHT CBApPKOM WM BSA3KOWA.

Mpouecc Npon3BOACTBA apMaTypHbIX U34eNINiA COCTOUT N3 3aroTo-
BUTENbHbIX N COOPOYHBLIX Onepauunii.

3aroToBKa apMaTypHbIX U34enunii U3 TSHKeNOon cTanu (guameTpom
0T 14 MM) COCTOUT M3 CNeAyHLLIMX Onepawunin: npaBka apmaTtypsl, yja-
NeHNe PXXaBYUHbI N 3a4YNCTKa KOHTAKTHbIX MOBEPXHOCTEN, CTbIKOBas
cBapka, Npu HeobXo4MMOCTM — YMNPOYHEHME, pe3Ka Ha CTepXHU 3a-
0aHHOW [O/INHbI, THYTbE.

CBapka apmaTtypbl Heobxoauma ANA COELMHEHUS apMaTypHbIX
CTEPXHel NPy N3roTOBMEHWNN KapKacoB M CETOK, KpenjaeHus K apma-
TYPHbIM KapkKacaMm 3aknafHblX 4acTel, CTbIKOBaHUS MeXAay €060
apMaTypHbIX 6/10KOB ” T.4.

Puc. 11.11 .ApmaTypHble 371eMEHTbI:

a — ceTka nnockasi; 6 — nnockue Kapkacbl; B — I'IpOCTpaHCTBeHHbII‘/’I
Kapkac; I — Kapkac TaBpOoBOro cedyeHua
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Hanbonee WMPOKO MCMNONb3YETCA KOHTAKTHO-TOYEYHAsA, KOHTaKT-
HO-CTbIKOBasi M 3N1eKTPOAYroBas 3/1eKTPOCBapKU, PexXe — 31eKTpo-
LINaKoBas M BaHHaa CBapKWu.

Mpwn ycTaHOBKe apMaTypbl HE06X0AMMO 0becneymBaTb NpeaycmoT-
PEHHbIE MPOEKTOM TO/ILLMHY 3alUTHOIO C/0A U PacCTOSHUE MeXAy
pagaMy apmaTypbl. 3alWUTHbLIA CNOWA B )Kene300eTOHHbIX KOHCTPYKLMU-
AX npefoxpaHsieT (B TeYeHMe HOPMUPYEMOrO Cpoka) apmaTypy oOT
OFHA MpW NoXkape u 3awnliaeT 0T KOPpPo3uu.

ApMUpOBaHME KONIOHH, KakK MpaBWMi0, MPOU3BOAMTCS FOTOBbIMU
apmaTypHbIMU Kapkacamu. [locne BbIBepKM MONOXEHUSA KapKaca Ko-
NOHHbI B 0nany6Ke CTEPXHW Kapkaca COeANHAOTCA CBapKOW € BbiMyc-
Kamun apmaTypbl M3 PyHAAMEHTOB.

MporoHbl 1 6ankn apMMpyrOTCA 3apaHee 3aro0TOB/IEHHbBIMU apMa-
TYPHbIMW KapkacaMu, KOTOpble yCTaHaBAMBalTCSA B 0nanyb04yHyto
hopMy BPYYHYH MM C MOMOLLbKO MOHTaXHOr0 KpaHa. Mpu apmupo-
BaHUM BbICOKMX 6anoK c6opKa KapKacoB BefeTCs HEeMOCPeACTBEHHO B
onanybo4yHoOl opme C OTKPbITbIMU 6GOKOBbLIMMK WUTaMMU.

ApmMuUpoBaHMe NAUT, CTEHOK U APYTMX TOHKOCTEHHbIX KOHCTPYK-
UM NpOM3BOAMTCS CBapHbIMK CeTKaMW, KOTOPble AOCTaBAATCA Ha
CTPOUTENbHYIO NAOWaAKY B Py/OHAX.

Mpwn CTBIKOBAHWU apMaTypHbIX CTEPXHel, KapKacoB U CETOK Ha
MeCTe MX YCTAHOBKW MCMOJMb3yeTCcs 3/1eKTPOCBapka v Mb B UCKHO-
YUTENbHBIX CMyYasx — BA3KA C MOMOLLbI MATKOM OTOX>KEHHON Mpo-
BOJIOKW.

Mpuemka CMOHTUPOBAHHON apmaTypbl OPOpPMAAeTCA akTOM Ha
CKpbITble paboTbl, B KOTOPOM yKa3blBalOTCs HOMepa paboumx yepTe-
XEeW, OTCTYN/eHna OT NPOeKTa U OCHOBAHWA 415 3TOr0, a TakXe npu-
BOAWTCA 3aK/TIFOYEHME O BO3MOXHOCTU GETOHUPOBAHUA KOHCTPYKLMIA.

ApmupoBaHne npegBapuTebHO-HANPAXEHHbIX XXene306eTOHHbIX
KOHCTPYKLMA NPON3BOAUTCA CTalbHbIMU CTEPXXHAMM MEPUOLUYECKO-
ro npodmns, Ny4ykamm BbICOKOMNPOYHO apmMaTypbl UAN KaHaTaMu Cnu-
panbHOM BA3KW CNeAylLWMMmM cnocobamu: HaTsXKeHne Ha ynopsl (Mc-
Nnofib3yeTcs Npu 3aBOACKOM MPOM3BOACTBE COOPHbIX KOHCTPYKLMIA) 1
HaTs)KeHue Ha 6eTOH (MCMONb3yeTca Kak B 3aBOACKMX YC/IOBUSX, Tak
M NpU BO3BEAEHUN MOHOMUTHbLIX MPeABapUTENbHO-HANPAXEHHbIX KOH-
CTPYKUMiA) .

Mpwn HaTsHKeHUM Ha OeTOH B KOHCTPYKLMUM B npoLecce 6€TOHMPO-
BaHWA yCTpamBalTCA KaHajbl 414 Nponycka apmaTypbl, AuaMmeTp Ko-
Topbix Ha 10... 15 MM 6onble guamMeTpa CTEPXHS WA apMaTypHOro
nyuka.

HaTs>xeHune apmaTypbl NPOM3BOAMTCS B CAefyOLLE nocnefoBa-
TE/IbHOCTW: Ha apMaTypHbIl MY4YOK HafjeBaeTcsA CheyuansHas wariba,
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B KOTOPYI Yepe3 ynopHble I0NacTu ynupaeTcs AOMKpaT. MpoBoioku
MyyYka 3aKpenistTCs KANHbAMU B 3aKUMHOM KOJbLE, KOTOPOe 3aK-
PenaeHo Ha NOABMXHOM LUAWHAPE, apMaTypHbIA Ny4yoK HaTATUBAET-
csl, MPUYEM CTENeHb HATSHXKEHUS KOHTPO/MpyeTcs No MaHoMeTpy. Mo
OOCTUXEHUMN AaBfeHns, Ha 5% NpeBbllaOLIero pacieTHOe, OHO CHU-
aeTcs A0 MPOEKTHOro M MOoAAepXXKUBaeTCcs B LUUAMHAPe [0 MOMEHTa
3aKpeneHns NPOBOMOYHOIO MyyKa B KOHCTPYKLUK. Tocne 3anpecco-
BbIBaHWS Waibbl M 3aaHKEPOBKU MPOBO/IOYHOrO My4kKa AOMKPAT CHU-
MaeTcs.

[Lns 3aWunTbl apMmaTypbl OT KOpPO3nuu 1 o6ecrnevyeHnss MOHONUTHO-
CTU KOHCTPYKLMWW Cpasy e Mocfe HaTsHXKeHUs apMaTypbl B KaHasbl
HarHeTaeTcs (MHbLELMPYETCS) LLEMEHTHbIV pacTBop.

11.5. NPWTOTOBNIEHNE W TPAHCTNOPTVIPOBAHNE
BETOHHbIX CMECEN

MpurotoBneHne 6ETOHHbIX CMeCeli B CTPOUTENbCTBE OCYLLECTBASA-
eTCA Ha MEeXaHW3MPOBaHHbLIX W aBTOMaTU3UMPOBAHHbLIX PANOHHbIX U
NprYo6bEKTHLIX BETOHOPACTBOPHBIX 3aBOAaX, MHBEHTAPHbLIX MOCTPOeY-
HbIX U NepefBUXHbIX MOOUbHbLIX YCTAHOBKAX.

PalloHHble 3aBOAbl CHabXalT FOTOBbIMU CMECAMU CTPOUTE/bHbIE
00BbEKTbI, pacnonoXeHHble Ha PaCCTOAHUAX, He MPEBbIWAK WX TeX-
HONOTMYECKN LONYCTUMble PacCTOAHUA aBTOMOOW/IbHbLIX MepeBO30K.
3T0 pacCcTosfiHMe, Ha3blBaemMoe pajuycom AelicTBMSA 3aBofa, 3aBUCUT
OT TEXHOMOTMYECKNX CBOMCTB LEMEHTA U MECTHbIX JOPOXHbIX yC/0-
BUIA.

MprnobObeKTHbIE 3aBOAbI BbIMOMHATCA C60PHO-pa3bopHOl 6/104-
HOM KOHCTPYKLMW, NO3BONAOLWENA OCYLECTBNATL UX NepebasnpoBKy
Ha Tpelinepax 3a 20...30 cyT; OHM 06CNY>XUBAKT, KaK NpaBuI0, 0gHY
KPYMHYI CTPOUTENbHYIO N/OWAaAKY B TeYeHWe HECKONMbKMX feT.

MocTpoeyHble 6ETOHOCMECUTENbHbIE YCTAHOBKN KOMMOHYHOTCA
Mo MapTepHO Cxeme M 06CAYXMBAKOT O4HY CTPOUTE/bHYK MN0-
WajaKy WAn OTLeNbHbIi 0O6bEKT MPU MeCAYHON noTpebHOCTM B Ge-
TOHe o 1,5 Teic. M3,

Mcnonb3oBaHne MOOGUNbHBIX 6ETOHOCMECUTESIbHbIX YCTAaHOBOK Lie-
NnecoobpasHO Ha KPYMHbIX pacCcpefoTOYeHHbIX 00beKkTax, pacnono-
XEHHbIX 0T GETOHHbIX 3aBOJ0OB Ha PacCTOAHUAX, MPeBblaoLnX TeX-
HOJIOTMYECKN [ONYCTUMble PACCTOAHUSA.

MpurotoBneHne 6eToHHOK cmecu (puc. 11.12) cocTtomT M3 onepa-
UM/ NO NpUeMy 1 CKNaAMpOBAHUIO LieMeHTa W 3anofHuTenen, 4o3mpo-



Puc. 11.1 2.TexHonornyeckasi cxema npurotoBneHnsi 6ETOHHON cmecu

BaHUS M MepemMeLlBaHWa UX W Bblgayn FOTOBO GETOHHON CMecu Ha
TpaHCMOPTHbIe cpeacTBa. Mpn 6eTOHNPOBAHUM KOHCTPYKLMUIA B ycno-
BMAX OTpPULATENbHbIN TemMnepaTyp BO3HWKaeT HEO6XO4MMOCTb NOLO-
rpesa 3amnofiHATeNein 1 BoAbl, & NpU NpUMeHeHUn 6eTOHOB € fo6aBKa-
My (MPOTUBOMOPO3HLIMU, NNACTUPUUUPYIOLWUMIN 1 Op.) — Heobxoau-
MOCTb MpeABapuTeNbHOro MPUrOTOB/IEHUA BOAHOrO pacTBopa 3TUX
[106aBOK.

bBeTOoHHas cMeCb MPUroTaB/MBaETCS MO 3aKOHYeHHOW (rotoBas Ge-
TOHHasA CMECb) UM pacy/ieHeHHOW (0TA03MPOBaHHbIE KOMMOHEHTbl —
cyxas CMeCb) TEXHOIOTUMN.

TpaHCNOPTHbIA npouecc 6eTOHHOW CMEeCK COCTOUT U3 CeayHoLWwnx
onepauuii: MpuemM CMecu U3 pa3faToyHOro 6yHkepa 6eTOHOCMECU-
TeNbHON yCTaHOBKW, gocTaBka (nepemeleHune) ee pasMUYHbIMK
TPaHCMOPTHbIMU CpeAcTBaMK K 00beKTY 6eTOHMPOBaHMA, Nojaya cme-
CU K MECTY YKNafKu unu neperpyska ee Ha gpyrue TPaHCNOPTHbIE
CpefcTBa A/ AOCTaBKN CMECU K MeCTY YKNagKu.

TpaHcnopTupoBaHue GETOHHOW CMecK OT MecTa MPUroTOBAEHMA A0
MecTa pasrpys3ku OCyLlecTBAETCA MPeNMYLLeCTBEHHO aBTOMOOUb-
HbIM TPAHCMOPTOM, & TPaHCNOPTUPOBaHMWe OT MecTa pasrpysku Ao
MecTa YKnagkm — kpaHamu (B 6aabax), nogbeMHUKamMu, TpaHcnopTe-
pamu, 6eToHOYyKnajumkamu, Bubponutatenamm, 6eToHoHacocamm u
NMHeBMOHarHeTaTensaMu.

Mpu nepeBo3ke 6ETOHHOI CMeCU OCHOBHbIMU TEXHOMOTMYECKUMMU
YCNOB/AMU ABAAIOTCA COXpaHeHWe ee OAHOPOAHOCTU U obecneyeHune
Tpebyemoin Ans yKNagKN MOLBUXKHOCTMW.
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6. YKNALKA W YNNOTHEHWE BETOHHON
CMECHK

Mepepn yknagkoin 6eTOHHON CMECU B KOHCTPYKLIMIO BbIMOMHAETCS
KOMMEKC onepaunii no NnogrotoBke onanybku, apmaTypbl, MOBEPXHO-
CTeil paHee Yy/IOXXEHHOro 6eToHa M ocHOBaHuA. [poBepatTca (U
0(hOpPMAAKTCA aKTOM Ha CKpbiTble paboTbl) COOTBETCTBME MPOEKTY
onanybku, apmaTtypbl, 3aKnafHblX YacTel, aHKepHbIX B0MTOB, a TaKXe
NpaBUNbHOCTb YCTPOCTBA OCHOBaHMA.

Mepen 6eToHMpoOBaHMEM onanybka ouuliaeTcs OT P3N, Wenn u
3a30pbl 3ajenbiBaloTcA. JepeBaHHas onanybka 3a yac [0 Havana Oe-
TOHMPOBaHUA 06UIBHO CMayMBaeTcs.

dopmytoLL e NOBEPXHOCTM CMa3blBalOTCA CMa3kaMu Uiy noavMep-
HbIMW MOKPbITUAMY, NpefoTBpaLlalW UMM npuannaHme 6eToHa.

OCHOBHbIMW TEXHONOTMYECKUMMN TPeOOBAHUAMM K YKNaaKe 6eTOH-
HOW cmecu ABNAKTCA obecnevyeHWe MOHOJUTHOCTU BeTOHMPYeMOil
KOHCTPYKLUUM N HEOBXOAUMOE YM/IOTHEHNA GETOHHON cmecwu.

[ns obecnevyeHMs MOHOMMTHOCTY XeNne306eTOHHbIX KOHCTPYKLWIA
yKnagka 6eTOHHOI CMecu [0/KHa OCYLLeCTBAATbLCA HENpepbiBHO.
OpHako B 60NbLIMHCTBE C/lyvyaeB Npv BO3BEAEHUW MOHOUTHBIX KOH-
CTPYKLMNA HeN36eXHbI MepepbiBbl B 6€TOHNPOBAHMK, NO3TOMY yCTpa-
nBarTCsH pabouyne LWBbI.

MecTa conps>KeHuli paHee yN0XeHHOTo U CBeXero 6eToHa peko-
MeHAYeTCca ycTpamBaTb B HYNEBbIX TOUKAX PAacyeTHbIX 3MHOP MOMEH-
TOB.

[ns CNoXHbIX Xene306eTOHHbIX KOHCTPYKUNIA (apku, CBOAbI W T.4.)
MecTa BO3MOXHbIX pabouynx LIBOB YKa3blBAOTCHA B MpOeKTax.

Mpn 6eTOHNPOBAHMW KOMIOHH pabouune LWBbl MOryT yCTpanBaTbCs
Ha ypoBHe Bepxa (pyHAameHTa, a B 6€30a0UHbIX MePeKPbITUAX — Y
OCHOBaHMA KanuTenei. PaMmHble KOHCTPYKLMW peKoMeHAyeTcs 6eTo-
HUpoBaTb 6e3 nepepbIBOB.

Banku n nauTbl 6eTOHMPYIOTCA OLHOBPEMEHHO. [pu 6eToHMpOBa-
HUW MAOCKMX MNAWT LWOB BbINOJIHAETCA B H060M MecTe MAMTbl NO ee
KOPOTKOM CTOpPOHE.

Yknagka 6€TOHHON CMecu OCYLLeCTB/IAETCA TPeMS MeTofaMu: C
yNaoTHeHUeM, NnTbeM (6eTOHHbIe CMecK C cynepnnacTuukaTopamm)
1 HanopHOW yKnagkoi. Mpu Kaxx[om MeTofe YKNagKu LOMKHO cobto-
[aTbCs OCHOBHOE TpeboBaHME — KaXAblli NoCAeAyLWnin cnoi ykna-
[blBaeTCs [0 Havana cxBaTblBaHWA NpefblAyLLero.

B 6onbwwne B nnaHe KOHCTPyKuuu (Hanpumep, PyHOAMEHTHble
nNanTbl) 6eTOHHY cmecb (puc. 11.13) yknagbiBaloT FOPU3OHTabHbLIMM
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Puc. 11.13.YKnagka GETOHHOI CMecu:

a — MocnoiiHo; 6 — cTyneHyaTas; 1 — yNOXeHHbI cnoit 6eToHa;
2 — yKknajblBaeMblii cnoit 6eToHa; h —TonumMHa cnos

CNosSIMM WU, Kak nNpaBuao, no Bcein nnowaan. NMpu MHOFOCNOWHON YK-
nagke Ans obecneyvyeHns MOHOMUTHOCTU MPUMeHSAETCA CTyMeH4aTblid
cnocob yKnagku ABYX-TPEX C/I0eB OHOBPeMeHHO. lMpu yKnagke cTy-
NeHAMU oTnagaeT HeO6X04MMOCTb MepeKpbIiBaTb COM NO BCeW naouia-
AN MaccuBa.

[na obecneyeHns HeoO6XOAUMOI NAOTHOCTM U OAHOPOAHOCTU Ge-
TOHHas CMeCb ynnoTHsAeTcA. Hanbonee pacnpocTpaHeHHbIM CNOCO60M
YMNNOTHEHNS OeTOHHOI cCMecu BNAeTCS BUOpPMPOBaHMeE.

BeToHHas cMeCb OTHOCMTCS K KnacCy TUKCOTPOMHbIX CUCTEM, Ha
YeM M OCHOBAHO BMOGPALMOHHOE YNNOTHEHNE. BubprnpoBaHue ymMmeHb-
laeT cCUNy CUEMIEHUs Mexpay 3epHaMu 6eTOHHOW cmecu. Mpu aTom
6eTOHHasA CMeCb TepsAeT CTPYKTYPHYI MPOYHOCTb M npuobpeTtaeT
CBOWCTBA BA3KOW TAXENO0N XUAKOCTW. lMpouecc pa3axmxeHns asndeT-
cs 06paTtMMbIM. 10 OKOHYAHWUW BUOPUPOBAHUS MPOYHOCTb CTPYKTYPbI
6eTOHHOW CMecn BOCCTaHaBNMBaeTCH.

Mop feiicTBMEM BUOGPMPOBAHMSA YacTuULbl 3aNONHUTENS NMPUXOAAT B
KonebaTenbHOe ABMXXEeHMEe, BETOHHAA CMeCb Kak Obl pasxuxaeTcs,
npuobpeTaeT NOBbILEHHY TEKYYeCTb U MOABUXHOCTb. B pe3ynbTa-
Te OHa Nydlle pacnpefensetrcs B onanybke W 3anonHAET ee, B TOM
ynucne NPOCTPAHCTBO MeXAY apMaTypHbIMU CTEPXHSMU.

beToHHasa cmecb Bubpupyetcs (puc. 11.14) ¢ NOMOLLbIO BHYTPEH-
HUX (rNyOGUHHBIX), MOBEPXHOCTHbLIX M HAPYXHbIX BMbGpaTopoB. Pabo-
yas 4yaCTb BHYTPEHHWX BMOPaTOpOB, NMorpyxaemas B GETOHHYIO
CMeCb, nepefaeT el KonebaHma yepe3 kopnyc. [MOBEPXHOCTHbIE BUO-
patopbl, yCTaHaB/MBAEMbIe Ha YNIOTHAEMYI0 OeTOHHYK CMecb, mepe-
falT el konebaHusa yepes pabouyto naowaaky. HapyxHble Bubpato-
pbl, YKpennsemble Ha onany6Ke Npu MOMOLLM CrlelnanbHbiX 3axBaT-
HblA YCTPOICTB, MepefaldT OGETOHHOI CMecu KonebaHmsa yepes ona-
nyoKy.
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Puc. 11.14. Tunbl BMGPATOPOB ¥ CXEMbI Nepefayn KonebaHuii 6ETOHHOW
cmecu:
a — BHYTPEHHUIA — BMOBpobynaea; 6 — BHYTPEHHUIA C TMBKUM
Ba/IOM; B — MOBEPXHOCTHbIA — NNOWAA0YHbIA; 1 — KOpMyC; 2 —
WwTaHra; 3 — 3NeKTpoABUraTenb; 4 — LUNaHT ¢ TM6KUM BaioM; 5 —
nnowazgka

MpuMeHeHNe Tex WAN UHbIX TUNOB BUOPATOPOB 3aBMCUT OT pasme-
poB 1 (hopMbl 6ETOHMPYEMOI KOHCTPYKLMMK, CTEMEHW ee apMumpoBa-
HUA N TpebyeMOh MHTEHCUBHOCTU GETOHUPOBAHUS. BHYTpeHHMe BUG-
paTopbl Tna 6ynaBbl MPUMEHAKTCA A8 YNIOTHEHUA BETOHHOW cMme-
CWU, YKNafblBaeMOl B MaCCUBHble KOHCTPYKLMWW C pasiMyHON cTene-
Hbl0 apMUPOBaHWA, a BHYTPEHHME C TMOKMM BasioM — B Pas/IMvyHOro
TMMa ryctoapMmpoBaHHbie KOHCTPYKUUKU. [TOBEPXHOCTHbIMY BUGpPaTO-
pamun ynnoTHAKTCS TONbKO BEPXHME C/IOM GETOHA; OHW WCMOMb3YHOT-
CA Npn 6€TOHMPOBAHUM TOHKMUX NAWUT U NON0B. Hapy>XHbiMK BU6paTO-
pamu ynnoTHseTca 6eTOHHas CMeCb B FyCTOapMUPOBaHHbIX TOHKO-
CTEHHbIX KOHCTPYKLUMAX (cM. puc. 11.14).

BHyTpeHHME 1 Hapy>XXHble BUOpaTOpbl XapaKTepu3yeTcs paguycom
[eCTBNS, a MOBEPXHOCTHble BMOpaTOpbl — TOMWMHON npopabaThbl-
BaemMoro cnos. Tak, B 3aBMCMMOCTM OT MOLLHOCTM BMbGpaTopa, 3Have-
HUSA CO34aBaeMbIX aMNINTYA WU 4acTOTbl KONebaHuii pagnyc feicTBrS
BHYTPEHHUX BUGpaTopoB cocTtaBnsaeT 15...60 cM, Hapy>XHbIX —
20...40 cm, a rnybmHa npopaboTKM MOBEPXHOCTHLIX BUOPATOPOB CO-
ctasnget 10...30 cm.

BunopaumnoHHbIi MeTOA YNNOTHeHUSs Hanbonee 3aheKTUBEH Mpu
YMEPEHHO MNACTUYHbIX BETOHHbLIX CMECAX C MOABUXXHOCTbIO 6...8 CMm.
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Mpw Bubpauumn 6osee NOABUXHBIX CMecell HabMaaeTca paccnoeHume
cMmecHu.

Mo mepe yknagky Kaxgoro cnos BHYTpeHHU BubpaTop norpyxa-
eTca Ha 5...8 CM B HVXXenexauwinii cnoi, 4tTobbl 06ecneynTb MOHOANT-
HOCTb, W MepecTaBnfAeTCA C OAHOW MO3ULUM Ha ApYryt. PaccTosiHue
MeXAy No3nLUAMU BHYTPEHHUX BMOPATOPOB He JO/KHO MpeBbllwaTth
NoyTOPHOTO paguyca ux geictsums. MNMpu nepecTaHOBKe MOBEPXHOCT-
HOro Bubpatopa HeobxoaMmo, 4ToObl ero paboyas maouiagka He me-
Hee yem Ha 10 cM mepeKkpbiBana CMEXHbIA MPOBUOPNPOBAHHBIN yua-
CTOK.

Mpn 6eTOHMPOBAHUN TOHKOCTEHHbIX U F'YCTOAPMMUPOBaHHbIX KOH-
CTPYKUWIA, a TaKXXe Mpu UCMONb30BaHUM BbICOKOMOABMXKHBIX (C ocaf-
KO/ KoHyca 6onee 10 cM) M NUTbIX CMecel B Lensx n3bexaHms pac-
CNOEHWA CMecK Npu BUOPMPOBaAHMUN UCMOMb3YIOT METOA LITbIKOBaHUA.

Mpwn yKnafkKe XecTKUX CMeCeil B ManoapMMUpPOBaHHbIX KOHCTPYK-
UMsAX, a Takxe B Tex ciy4asx, Korja Henb3s MCnofib3oBaTb BubpaTo-
Pbl MO TEM WAM WHbIM NPUYMHAM, MPUMEHAKT YMJOTHEHUE CMECH
Tpam60oBaHUEM.

11.7. BbIAEPXWBAHWE BETOHA N ¥YXO[4 3A HUM

YcnoBus BblAepXNBaHUS YNI0XEHHOTO 6eTOHA M yX0[a 3a HUM B
HauyanbHbIA Nepuos ero TBEPAEHWS AO/MKHbI 06ecrneynBaTh:

E MoJJepXXaHue TEMMepaTypPHO-BaXHOCTHOTO peXxuma, Heo6-
XOAMMOTO 7151 HapacTaHUs MPOYHOCTU GeToHa 3afaHHbIMU
Temnamu;

B npejoTBpalleHNe 3Ha4YNTeNbHbIX TEMNEPATYPHO-YCaA0UYHbIX
geopmaynini 1 06pa3oBaHnNs TPELLUH;

B npefoXpaHeHue TBepAetoLWwero 6eToHa OT y4apos, coTpsace-
HWUIA 1 APYTruX BO3AeCTBUIA, yXYALLAIOLLMX KayecTBO 6eTOHa
B KOHCTPYKLUMK.

CBeXeynoXeHHbIli 6eTOH NOALEPXMBAETCA BO BI&XXHOM COCTOSA-
HUW MyTEM MepuoSuYecKUX NoanBOK U npesoxpaHeHns (1etom — ot
CO/THEYHbIX NlyYell, a 3MMO — OT MOPO03a) 3alUTHbIMU MOKPLITUAMU.

CBeXeyNoXXeHHbI 6eTOH He JO/MKEH NOABepraTbCs BO3LENCTBUIO
HarpysoK u coTpsiceHuii. [BuxeHue nwogein no 3a6eTOHUPOBAHHbIM
KOHCTPYKLUMAM, a TakXe yCTaHOBKa Ha 3TUX KOHCTPYKLMAX NECOB U
onanybku fonyckKaeTcs TO/IbKO MO JOCTUXEHUU GETOHOM MPOYHOCTU
He meHee 1,5 MIa. 1BuXeHne aBToTpaHcnopta U 6eTOHOYKNAL0UHbIX
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MalnH Mo 3a6eTOHWPOBAHHBIM KOHCTPYKLMAM paspewaeTcs TO/bKO
Mo [OCTUXEHUN GETOHOM MPOYHOCTW, NMPefyCMOTPEHHOW NMPOEKTOM
npon3BoACTBa PaboT.

MeponpusaTrs Mo yxoay 3a G6eTOHOM, WX MPOAO/IKUTENbHOCTb W
MepUoAMYHOCTb OTMEYarTCA B XYypHane 6eTOHHbIX pa6oT.

PACMANYBNINBAHVE KOHCTPYKLNIA

B KOMNAEKCHOM TEXHONOTMMYECKOM MpPOLLecce No BO3BEAEHUIO MO-
HONMUTHbIX KOHCTPYKLMIA pacnanyb6nmeaHue (cbem onanybku) aBnseT-
CA OfHON M3 BaXHbIX U TPYJOEMKMX OMepauunii.

Pacnany6nmBaHne KOHCTPYKLUWUIA NPOM3BOAUTCA MPU AOCTVKEHUU
6eTOHHOM 3aflaHHOl NpoYyHOCTK. Mpu pacnanybke CHavyana CHUMAaKTCH
60KOBble 3/1eMeHTbI Onany6Kn. nemMeHTbl onanybKu, BOCMIPUHMMAKOLLME
BeCc 6eToHa, pacnanyb6nmBaroTca npu SOCTUXKEHUM 6eToHOM 50...70%
NMPOEKTHON MPOYHOCTU, a 418 HEKOTOPbIX KOHCTPYKUUin — 100%.

Pacnanybka KapKaCHbIX KOHCTPYKLMIA MHOTO3TaXHbIX 34aHuWli Be-
fetcs noaTaxHo. CTOWKM MepekpbiTUA, Haxofsdlwmecs Hemocpen-
CTBEHHO Nof 6eTOHUPYEMbIM MepeKpbITUEM, OCTABAAKOTCA MOJSHO-
CTbIO, @ CTOMKM HUXeNexallero NepekpbiTUa oCTaBAsTCA nog 6an-
Kamu v NporoHamu, MMer WMy nponet 6onee 4 m. Onany6ka ygans-
eTCS MOMHOCTbIO, ecnn 6eTOH B HUXKEeNeXaliux nepekpbiTUAX JOCTUT
MPOEKTHON MPOYHOCTHU.

Mpu 6eTOHMPOBaHWKM 060104YEK C MPUMEHEHNEM WHBEHTAPHbIX
KaTyuux (opm pacrnanybka NpousBoauTCS NyTeM ocnabneHus onop-
HbIX 4OMKPATOB, MIaBHOr0 OTPbIBa (POPMbI MO BCeW NIOCKOCTW COMpU-
KacaHusi ¢ 6eTOHOM M MOCNeAYHLEro onycKaHns Ha Heob6X0ANMblii
ypoBeHb. Mpu ncnonb3oBaHUM 06bIYHOM MHBEHTAPHON onanybku pac-
Kpy>anuBaHue NPON3BOAUTCS NMyTem ocnabneHns KAWHbEB MOJL CTOM-
KaMu WK BUHTOB B JOMKpaTax. 3To ob6ecrneynBaeT NMOCTEMEHHYO K
paBHOMEPHYIO Mepefayvy Harpys3kum oT COBCTBEHHOI MaccCbl Ha 3abe-
TOHUPOBAHHYH KOHCTPYKLMIO.

OCOBEHHOCTW TEXHONOINN
BETOHMPOBAHNA B 3MUMHUX YCNOBUAX

[TOHATUE «3UMHUE ycnoeua» B TeEXHONOIMA MOHOIUTHOTO 6eToHa
M XXenes3obetoHa HEMHOr0 OTAMYalTCA OT MOHATUSA KasleHgapHOoro.
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3MMHMe yCnoBMA HaUYMHAalOTCA, KOrja CpefiHecyToyHas TemnepaTypa
Hapy>KHOro Bo3fyxa cHuxaetcs Ao 5°C, a B Te4eHMe CYTOK nepenag
Temnepartypbl coctaBnsgetr O°C.

Mpwn oTpuuaTenbHbIX TEMMNepaTypax He npopearvposasLlias c Le-
MEHTOM BOZa MEepPexofuT B fief, U He BCTYMNaeT B XMMUYECKOe coefn-
HeHue C LuemMeHTOM. B pe3ynbTare 3TOro npekpatwiaerca peakuunsa rug-
pataumun wn, cnefosaTenbHo, 6eTOH He TBepfeeT. OQHOBPEMEHHO B
6eToHe pa3BMBAlOTCA 3HAUYUTENIbHbIE BHYTPEHHWE faB/ieHUs, Bbl3BaH-
Hble yBenm4yeHnem (NpumepHo Ha 9 %) obbema BOAbl NpPY Nepexoje ee
B fied. Mpu paHHeM 3amopakuBaHuy 6eToHa ero cnabas CTpyKTypa He
MOXeT NPOTUBOCTOATbL 3TUM CU/aM U HapyluaeTca. MNpu nocnegyroLLem
oTTaMBaHWM 3aMepluas BOAa BHOBb NMPeBPALLAETCHA B XXUAKOCTb U NPO-
Lecc rugpartayuumn LemeHTa BO30OHOBAAETCA, O4HAKO pa3pyLlleHHble
CTPYKTYpPHble CBA3M B 6eTOHE MOJIHOCTbIO HE BOCCTAHABAMBAKOTCA.

Bce aTn npoueccbl 3HAYUTENIbHO CHMXKAKT NMPOYHOCTL 6eToHa U
ero cuensneHne ¢ apmaTypoil, a TakxXe YMeHbLIaT ero njaoTHOCTb,
CTOWKOCTb ¥ JONTOBEYHOCTD.

Ecnu 6eToH [0 3amMep3aHWa NpuobpeTaeT onpefesieHHY0 Havaib-
HYI MPOYHOCTb, TO MPOLECChl, NPOUCXOAALLME MPU OTPULATENbHBIX
TemnepaTypax, He OKa3blBalOT Ha Hero He61aronpuATHOIO BO3AEN-
cTBMA. MUHUManbHas NPOYHOCTb, MPW KOTOPOI 3aMOopaxkuBaHue 6e-
TOHa He 0MacHO, Ha3biBaeTCA KPUTUYECKON. BennunHa Hopmumpyemoii
KPUTNUYECKOl MPOYHOCTM 3aBUCUT OT Knacca 6eToHa, BUAa W yCI0BUi
aKcnayataumm KOHCTPYyKumu. Tak, A1 KOHCTPYKLUMWIA, Harpy»XaembiX
pacyeTHOW Harpyskoi, HoOpMuUpyemas KpUTuyeckas MpPOYHOCTb CO-
ctaBngeT 100% OT NPOEKTHOI MPOYHOCTU; AN KOHCTPYKLUWUIA C HeHan-
pAraemoi apmatypoii — 50 % OT MPOEKTHOM MPOYHOCTU; A8 KOHCT-
PYKUWIA ¢ NnpeaBapuTenbHO-HaNPsHXXeHHOW apmaTtypoii — 80 % oT npo-
EKTHOI NpO4YHOCTH.

MpoAOMXUTENbHOCTL TBEPAEHNA OeTOHA N ero KOHeYHble CBOWCTBA
B 3HAUYUTENbHOW CTeneHu 3aBUCAT OT TeMMepaTypPHbIX YCAOBUIA, B KO-
TOPbIX BblfepxuBaetcs 6eToH. Mo Mepe NOBbIWEHWA TeMnepaTypbl
YyBEMUYMBAETCA aKTUBHOCTb BOfbl, COAepiKalleiica B 6ETOHHON cmecH,
yCKOpseTca npouecc B3aMMOLENCTBUA C MUHepanaMu LEeMEeHTHOrO
KNMHKepa, MHTEHCU(ULMPYIOTCA NpoLueccbl GOPMUPOBAHNSA CTPYKTY-
pbl 6eToHa.

Mpn CHYXXEeHUN TemnepaTypbl BCE NMPOLECCHI 3aTOPMaXKMBarOTCA U
TBepAeHue 6eToHa 3amepnnaercd. MMoatomy npu 6eTOHMPOBAHUU B
3UMHUX YCNOBUAX HEOO6XOAMMO co3faBaTb U MOAAEPXKMBATL Takue
TemnepaTypHO-BNaXHOCTHbIE YC/IOBUA, NPU KOTOPbIX OETOH TBepheeT
00 MPUOBPETEHNA UAN KPUTWUYECKON, UAN 3afaHHON MPOYHOCTY B
MUHVMaNbHbIe CPOKN M C HAMMEHbLUUMY TPyLO3aTpaTtamu.
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[ns 3TOro NpUMeHsTCS cneaytolie crneynanbHbie cnocobbl nNpu-
roTOBMEHUS, MOAAYN, YKNAAKN W BblAepXUBaHNS GeToHa:

MoAOrpeB 3anoHUTeNel 1 BoAbl (NOBbILLIEHWE TEMMNeEpPaTYpbI
6eToHHOW cmeck go 35... 40 °C);

OPYroi nopsajoK 3arpy3kn NoforpeTbiXx KOMMNOHEHTOB B Ge-
TOHOCMecUTe/b (CHayana 3anuBaeTca BOAa U 3arpyxaercs
KPYMHbIA 3aN0NHNUTENb, & 3aTeM MOCNe HeCKONbKMX 060po-
TOB 6apabaHa — MecokK W LEeMeHT);

yBeNMYeHne NPoLO/MKUTENbHOCTU NepeMeLllnBaHNs B6eTOH-
Hoi cmecu (B 1,2— 1,5 pasa);

TpaHCcnopTupoBaHue 6EeTOHHOI CMeCU B 3aKPbITON yTeNIeH-
HOW 1 MpOrpeToi nepef Havyanom paboThl Tape (6agbs, Ky-
30B MalLLWH);

COKpalleHMe BpEMEHV TPAaHCMOPTUPOBAHMSA ;0 MUHUMYMA U
6e3 Neperpysok;

3auimTa OT BETPa MeCT NOTPY3KU 1 BbITPY3KU;

yTenneHne cpeLcTB nofayun 6eTOHHOV CMeCy B KOHCTPYKLUK
(x060Tbl, BUBPOXOOGOTHI 1 Ap.);

oumiLeHne onany6Ku 1 apMaTypbl OT CHera 1 Haneau;

OoTOrpeBaHue A0 MOMOXMWTENbHOW TeMMepaTypbl apMaTypbl
avameTpom 6onee 25 MM, a TakXXe apMaTypbl U3 XEeCTKUX
MPOKATHbIX NPOUIEA U KPYNMHbIX MeTaNIMYeCKNX 3aKnag-
HbIX AeTanei npu Temnepatype Huxe -10 °C;

HEMPEPbLIBHOE 6eTOHVIpOBaHI/Ie BbICOKMMW TEMMNaAMMN.

Cnocob yknafKu U COCTOSIHWE OCHOBAHMSA, Ha KOTOPOe YK/ajblBa-
eTcs 6eTOHHAs CMECh, LOMIKHbI NCKIKYaTh BO3MOXHOCTb 3aMep3aHus
GETOHHOI CMecK B CTbiKe C OCHOBaHWEM (OCHOBaHMe OTOrpeBaeTcs 0
MOMOXWTENbHO TemMnepaTypbl U 3aTeM NpefoXpaHseTcs OT 3ameps3a-

HUS).

MeToabl BblAepXBaHNsa 6eTOHA B 3MMHUX YCNOBUAX NoApasnens-
IOTCS Ha TPW TPYMMbI:
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MeTOA, MpeAyCcMaTpUBaKOLLUA UCNONb30BAHME HAYa/IbHOTO
TENNocogepXaHus, BHECEHHOro B GETOHHYI CMecb npu ee
MPUTOTOBEHNMN UMW NEPEeS YKNaAKOoM B KOHCTPYKLMIO, U Ten-
NOBbIJENEHNE LEMEHTA, COMPOBOXAAlOLee TBEPAEHUE, —
TaK Ha3blBaeMblii METOZ TEPMOCA;

MEeTO/bl, OCHOBaHHbIE Ha UCKYCCTBEHHOM NpPorpeBe 6eTOHa,
YNOXXEHHOTO B KOHCTPYKLMIO: 3/1EKTPONPOrpeB, KOHTAKTHBbIN,



WHAYKLMOHHbIA U MH(PaKpacHblli HarpeB, KOHBEKTUBHbI
060rpes;

B MeTofbl, UCNonb3ykoume aPPeKT MOHVIKEHNSA TEMMEPATYPbI
KpucTannmsayuy BoAbl B GETOHE C MOMOLLbIO CrelnanbHbIX
MPOTVBOMOPO3HbIX XMUMUYECKUX [06ABOK.

Bbi6Op TOrO MAM MHOFO MeToAa UM KOMOUHaLUM MeTOLOB 3aBUCUT
0T BMAA U MAacCMBHOCTM KOHCTPYKLMW, BUAa, cocTaBa U Tpebyemoli
nMpoYyHOCTN 6GeToHa, YCNoBMiA Npon3BOACTBa paboT u T.4.

MeTon TepMoca OCHOBaH Ha MCMOb30BaHUM 3K30TEPMUYECKON
TEnnoThl, BblAeNSEMOI LLEMEHTOM B npouecce TBepAeHUA 6eToHa, U
Tenn0Tbl BBEJEHHbIX B GETOHHYK CMeCb Npu MOAOrpeBe 3amofiHUTe-
neli v Bogbl. s ymeHbLEHNS Ten1onoTepb 6eToOHMpyemMas KOHCTPYK-
LU JOMOMHUTENbHO YKPbIBaeTCA TENI0U30NALNOHHBIMU MaTepuana-
MW. 3anac BHYTPEHHel TenaoTbl B 6eTOHEe A0/KEH MepeKpbiBaTb pac-
X0f4 TenaoTbl NPU OCTbIBAHUW KOHCTPYKLMUWU AO MOMEHTA MOAy4YeHus
3afaHHON MPoYHOCTU BeToHa.

MeTop Tepmoca TemM appeKTUBHEE, YeM MacCUBHee 6eToHUpYyeMas
KOHCTPYKUMSA. [ns pacwmpeHnsa o61acTu NpUMeHeHNs MeToga Tepmo-
ca MCMONb3ykTCA f06aBKM-yCKOPUTENU (XTOPUCTLIR KanbUuii, yrie-
KUCAbIA Kanuii — noTawl, HUTPUT HaTpUs W Ap.), BBeAeHHble B 6ETOH
B Konm4yecTBe 40 2% OT Macchl LemMeHTa. 9T [06aBKU YCKOPAKT
npoLecc TBEPAEHUA B HavyaNbHbI NepuUoj BblLepXMUBaHUA OeToHa.
Tak, 6eTOH ¢ J06aBKOIi 2%-r0 XJIOPUCTOrO Ka/ibLMs OT Macchl LileMeHTa
yXKe Ha TpeTuii feHb fOoCTUraeT NpoYyHOCTKM, B 1,6 pasa 6oMblueit, Yem
6eTOH TOro Xe cocTaBa, HO 6e3 J06aBKMU.

dnekTponporpeB 6eToHa OCYL,eCTBAAETCA 3/EKTPOAHLIM CMOCO-
60M 1M 060rpeBOM HarpeBaTe/bHbIMU 3/ieKTponpubopamu. IneKT-
poAHbI cnocob 3akn4aeTcs B MCNONb30BAHUM CBOMCTBA CBEXe-
NMPUroTOBNEHHONW GETOHHOI CMecu XOpoLWo NPOBOAMTL 3NeKTpuye-
CKMI TOK. Mpn MPOXOXAEHUU TOKa 4Yepe3 CMecb 3neKTpuyeckas
3Heprus npeepaw,aeTcsa B TENI0BYH, 3a CYET KOTOPOA CmecCb Ha-
rpesaetca. VIHTEHCUBHOCTb HarpeBaHuns peryampyeTcs 3a cyeT usMe-
HEHUS PacCTOSHUA MeXAy 3a/0XXEHHbIMMW B TO/LWY GETOHHOI cmecu
CTa/lbHbIMMW CTEPXHAMU (3NeKTpoLaMn), K KOTOPbIM MOLBOLUTCS
3NEeKTPUYECKN TOK.

Mpy KOHTaKTHOM (KOHAYKTWBHOM) Harpese MCMOMb3yeTca TennaoTa,
BblAenssemMas B NPOBOAHUKE MPY MPOXOXAEHUN MO HEMY 31eKTpuye-
CKOro TOKa, KOTOpas 3aTeM Mnepejaetcs KOHTAKTHbIM NyTem NOBepX-
HOCTSIM KOHCTPYKLMWU U caMOMYy GeTOHY MyTem TennonpoBOLHOCTMU.
[ns KOHTAaKTHOTro HarpeBa 6eTOHa MPUMEHSOTCA TEPMOAKTUBHbIE
(rpetowyve) onany6kyM 1M TepMOaKTUBHbIE TMOKME MOKPbLITHS.
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Mpu MHpPpaKpacHOM Harpese UCMO/b3YETCH CNOCOOHOCTL UH(ppa-
KpacHbIX flyyeli NOrnowarbca TefomM 1 TpaHCchopMMUpoBaThCs B TEM/O-
BYIO 3HEPruio.

TennoTta OT UCTOYHMKA MH(PAKPACHbIX NyYell K HarpeBaTe/ibHOMY
TeNly nepefaeTca MIHOBEHHO 6e3 yyacTusa Kakoro-nmbo nepeHocumka
TennoTbl. Mornowascs NOBEPXHOCTAMKU 00/yyYeHUs, NHDpaKpacHble
Nyyn npeBpaLiatTcs B TENI0BYH 3Hepruto. OT HarpetbiX Takum 06-
pa3oM MOBEPXHOCTHbIX C/I0EB Tefi0 MporpeBaeTcs 3a CYET COOCTBEH-
HOW TennoThl.

B KauecTBe MCTOYHMKA MHDPaKpPaCHbIX Ny4yeil MCNONb3YHTCA TPy6-
yaTble MeTan/Myeckue M KBapLeBble M3nyyatenu, pabortatuive oT
3NeKTpoceTH.

WH(pakpacHbIl HarpeB NMpuUMeHseTCa A3 OTOorpeea apMmaTypbl,
MPOMOPOXEHHbIX OCHOBAHUI M GETOHHbLIX MOBEPXHOCTEN, a Takxe
N9 YCKOpeHUs TBepAeHns 6eTOHa Npu yCTPOMNCTBE MEXAYITaXHbIX
NepekpbITUA, BO3BEAEHUWN CTEH W APYTMX 31EMEHTOB B Pas3/i4iHbIX
onanybkax.

WNHAYKUNOHHBIA MPOrpeB MCNOMb3yeTca Npu NporpeBe MOHOJNT-
HbIX YK€N1e3006eTOHHbIX KOHCTPYKLUIA, TYCTO HaCbIWEHHbIX apMaTypoii,
6eTOHMPYEMbIX B CTa/lbHOM onanybkKe, a TakXe B CTbIKax COOPHbIX
3/1eMEHTOB.

[aHHblli MeTo4 OCHOBAH Ha MCMOAb30BAHWW TennoTbl, BO3HMKALO-
e B apmaType 1 onanybke OT MHAYKLMWOHHOIO (BMXPEBOro) ToKa B
pesynbTaTe LEeACTBUSA 3NEKTPOMArHUTHON MHAYKUMW. VIHAYKLNOHHbIRA
MeTo/[ Mo3BonsdeT 3a 12...28 4 NOAy4YnTb GETOH C MPOYHOCTLIO
50...70% OT MPOYHOCTU TBEPAEHUSA B 28-AHEBHbIN CPOK.

B KkayecTBe MHAYKTOpPa MCNO/Mb3YKOTCA M30/IMPOBaHHbIE MPOBOAA C
MeAHbIMW NN aTFOMUHUEBBIMU XUNAMMW.

Mpn KOHBEKTMBHOM MeTOAe o60rpeBa TenoBas 3Heprmua 6eToHy
nepefaeTca C MOMOLLbIO HarpeToi (06bIYHO ABMXKYLLEACA) cpefbl —
TENAbIM BO34YXOM WM napom. B aTom cnyyae 6eToH Jo npuobpeTte-
HUA UM 3afaHHON NMPOYHOCTMW BbIEPXMBAETCA B Tenngakax. Tensaku
6bIBAOT MIOCKMMU (CEKLLMOHHBIMU), OTFpaXkAalLMMK TONbKO YacTb
KOHCTPYKLMMW, N 06BEMHbIMU, OXBATbIBAIOLLMMY BCIO GETOHUPYEMYHO
KOHCTpyKUMio. TemnepaTypa B Tenaske NOAAEpPXMUBAaeTCA Ha YPOBHE
5. 10 °C, 3a cueT 4yero TBepAeHne 6eToHa 3amefnigeTcs, a NPOLOIXM-
TENbHOCTb MpUo6peTeHnss 6eTOHOM pacnanybo4yHOl NPOYHOCTU yBe-
NNYNBaeTCA.

Tennskn o60rpeBardTCA 3/IEKTPUYECKUMM UM MapOBbIMU Kanopu-
(hepamm, a B UCK/TIOUYNTENbHbBIX CAy4Yasax (Hanpumep, Npu BO3BELEHUN
OTLENbHO CTOAWMUX PYHLAMEHTOB C NPUMEHEHMEM O6BLEMHBIX Tenns-
KOB) — «OCTPbIM» Mapom.
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BeToH ¢ MPOTMBOMOPO3HbIMK J06aBKaMy 3aTBOPSAETCHA BOLHbIMU
pacTBOpaMn HEKOTOPbIX XMMUYECKNUX BeLecTB U TBEPAEET Npu OTpu-
LaTeNbHbIX TemMneparypax.

BeTOoHbl C MPOTUBOMOPO3HLIMU A06aBKaMW He MPUMEHAOTCA B
npeABapuTeNbHO-HaNPAXEHHbIX KOHCTPYKUUAX, B KOHCTPYKLUAX,
NOABEPXEHHbBIX AMHAMUYECKMM Harpyskam, B HaCTAX KOHCTPYKLMUA,
pacnosioXXeHHbIX B 30HE MepeMeHHOro YpPOBHSA BOAbI, W 4p.

YKnafblBaeTca U ynaoTHAeTCHS 6eTOH C MPOTUBOMOPO3HbIMMU L06aB-
KaMu TakK e, Kak 1 06blYHbIli 6eTOH. s NpuroTtoBieHns 6eTOHHON
CMeCU npumeHseTcs WwebeHb nam rpaBuii 63 cCMep3LWnUXCAa KOMbEB U
6e3 Haneau, a NecoOKk — B OTTafsHHOM BuAae. Temnepatypa 6eTOHHOWA
CMecu nocfie yKnafakv v ynaoTHeEHUS A0/KHa MpeBbllaTth TeMmnepaTy-
py 3aMep3aHusd MCNoMb3yeMOoro pacTsopa 3aTBOPEHMUS (C y4yeToM
BN@XXHOCTW 3ano/IHNTeNein) He MeHee 4yem Ha 5 °C.

11.10. TEXHUKA BE3OMNACHOCTW
NP BO3BEAEH/N MOHOJ/INTHBIX
KOHCTPYKLUWIN

Mpu npon3BoACcTBE ONanyb0UHbIX, apMaTypPHbIX, 6ETOHHbLIX 1 pac-
nany6o4HbIX paboT HEOO6XOAMMO CNefWTb 3a 3aKpPensieHWeM JIeCOB U
NMOAMOCTE, UX YCTOMUYMBOCTbIO, NPaBUIbHbLIM YCTPOMCTBOM HAcCTU/IOB,
NeCTHUL, Mepua 1 orpaxgeHuii. MoHTaX YKPYMHEHHbIX 3/1EMEeHTOB
HeobXo4MMO BeCTU MpU NOMOLWM KpaHOB. Mpu ycTaHOBKe KPYMHO-
6/104HbIX 3N1EMEHTOB 0NanybKnM B HECKO/IbKO APYCOB HeobXxohnmo,
YTO6bl KaX/Ablii nocnegyoWmnin apyc MOHTMPOBAACA TONbKO MOce
OKOHYaTeNbHOI0 3aKpPenieHNs HUXHEro.

LinToByto onanybkKy KOMOHH, pureneid n 6anok ¢ nepeaBuXHbIX
NeCTHUL-CTPEMSAHOK LOMNYCKAaeTCcs ycTaHaBAMBaTb MPW BbICOTE Haj
YPOBHEM 3eM/IM UMM HUXKenexalero nepekpbiTua He 6onee 55 m.
PaboTa Ha BbicoTe OT 5,5 0 8,0 M fONyCKaeTcs TONbKO C NepesBuX-
HbIX MOAMOCTE C OFOPOXEHHON MA0LLaAKOMA.

Ha BbicoTe 60/iee 8 M OT YPOBHSA 3eMAU WU NepPeKpbITUA onanyo6-
Ka ycTaHaB/MBaeTCA C pabouymx HaCTWUIOB, YIOXKEHHbIX Ha MOALEPXKU-
BalOLLMX flecax C OrpaKLeHusamum.

K BbIMO/IHEHWIO CBapOYHbIX paboT AOMYCKarTCA TONbKO NMua,
MMEIOLLLME COOTBETCTBYIOL YO KBAMMMUKALUIO CBaplnKa 1 paspeLle-
HWEe Ha NPOM3BOLCTBO paboT. Bce yacTu 3/M1eKTPOCBAPOYHbIX YCTaHO-
BOK, Haxo4AWMXCS NOL HANPSHXKEHNEM, AO/DKHbI ObiTb 3aKPbIThl KOXY-
Xamu. MeTannnyeckne 4acTu YCTAHOBOK, He HaxOoAAWMXCA nof Ha-
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NpsXXeHneMm BO BpeMs paboTbl, a TaKXe CBapvBaeMble KOHCTPYKLMWK
Heo6Xx04MMO 3a3eMNATb.

BeToHOCMecHUTeNbHbIE U ApYyrMe YCTAHOBKM MOXHO YUCTUTb U UC-
npaBnATb TObKO NPU BbIKIIOYEHHOM PYOUIbHUKE.

Bokpyr 6eTOHOHACOCOB YCTPaMBarTCA NMPOXOAbl LWNPUHON He Me-
Hee 1wm. B Tennoe Bpems 6eTOHOBOJ NPOYMLLAETCA BOAOW UK NblXa-
MW, B 3UMHEE BPEMS — CXaTbIM BO34YXOM. [py OUYMCTKE CXKaTblM
BO34YyXOM paboume JO/MKHbI HaXO0AUTbCA OT BbIXOAHOI0 OTBEPCTMA
6eTOHOBOLA Ha paccToAHMK He MeHee 10 wm.

Kopnyc Bnbpatopa He06XxoAMMO 3a3eMasATb 4O Hadvana paboT. Pa-
6oTaTb C BUGpaTopamm paspellaeTcs TObKO B PE3MHOBbLIX NepyaTkax
M pe3nHOBbIX canorax. 3anpeuiaeTcsd 06MbiBaTh BMOPATOPbI BOAOIA.

dnekTponporpes 6eToHa 3anpeliaeTcsd BECTU MO HanpsHXKeHuem
Bbiwe 60 B. Mpy nonuee 6eToHa HEOOXOAMMO OTK/IKOYATb TOK.

MecTo, rge Npon3BOAMTCA 3NEKTPOpa3orpeB GeTOHHOW CMmecw,
LOMKHO BbITb OFOPOXeHo. PaccToaHue mexay 6agbein (6yHKepom) u
orpakgeHmem A0MKHO COCTaBNATL He MeHee 1 M. nowagka pasorpe-
Ba 40/HKHa 6biTh OCBeLLeHa 1 060pyA0BaHa 3ByKOBbIMU U CBETOBLIMYU
curHanamu. Bo Bpems rposbl U npu BeTpe cunoil 6 6annoB u 6onee
(nnn ckopocTm BeTpa 9,9 M/c) BbIMOMHATL 6ETOHHbIE U XXe/1e3006eTOH-
Hble paboTbl C HAPYXHbIX N1€COB 3anpeLLaeTcs.

KOHTPO/IbHbBIE BOMPOCHI

'L Kakvie npouecchl BXOAAT B COCTaB KOMMAEKCHOr0 npoLecca Bos-

BEAEHNS 3[aHUI N3 MOHONNTHOTO 6eTOHa UK Xene3obeToHa?

13 Kakvx 31eMeHTOB COCTOMT onanyoka?

Kakue TpeboBaHusi NpeabsABAsAoTCs K onanyoke?

Kakue Tvnbl onayboK MCMonb3yrTCs NPY BO3BEAEHUN 34aHNI U3

MOHONUTHBIX KOHCTPYKLMIA?

5. B Kakux cnyyasx npumeHsietcs 06beMHo-nepectaBHas onanybka?

6. W3 kakux onepauuii COCTOMT NPOLIECC MPOU3BOACTBA apMaTypHbIX
n3nennin?

7. Kakue cyLLecTBYHOT TWMbl BUGPATOPOB?

8. KakoBbl 0CO6EHHOCTV MPOM3BOACTBA GETOHHBLIX PaboT B 3UMHMX
YCNOBUAX?

9. B Kakux cnyvasx LenecoobpasHo NpUMEHSATb NHAYKLMOHHBIA Cno-
cob nporpesa?
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lnasa 12

BO3BEAEHWE 3[JAHN
C KNPMNYHbIMW CTEHAMW

B KauyecTBe CTEHOBOIO OrpaxAeHus LWKUPOKO NMPUMEHSIOTCS Npupos-
Hble W UCKYCCTBEHHbIE KaMHWU. 3TO 06YCNOBNEHO GOMbLUIVMU 3anacamu
CbIpbsi U PSAOM MONOXUTENbHBIX 9KCMNyaTaLMOHHbBIX CBOWCTB KaMeHHbIX
KOHCTPYKLWIA: JONTOBEYHOCTbIO, MPOUYHOCTHLIMU XapaKTepucTukamu,
CTOMKOCTbIO K aTMOC(hepHbIM BO3AENCTBUSM W OTHIO, BO3MOXHOCTbIO
BO3BOAWTb 3faHNsA W COOPYXEHUs MpakTUYeckn Nno6oii KoHdurypauum.
Kupnuny no3BonsieT «0XWBUTb» 06LMIA BUA rOPOACKMX MACCUBOB C TOUKM
3peHNs apXUTEKTYPHOI BblipasnTenbHocTU. Kupnuy ucnonb3yetcs Ans
BO3BEAEHNs] HapPYXHbIX U BHYTPEHHUX HECYLUX CTEH W Meperopojok,
NUGTOBBIX LWIAXT, KONOHH, CTEH NECTHUYHBIX KNeToK U ap.

KupnuuHble cTeHbl o6ecrneynBaroT BbICOKYIO CTeNeHb repMetusaunm,
Tenno3auwmntbl 1 3BYKOU30SALUU NOMELLEHUIA.

12.1. OCHOBHbIE TEPMWHbI 1 OMPEJENEHNA

BepcTa — BCe HapyXHble psgbl Knagku ¢ 06emx CTOpoH. BepcTbl
6bIBAKOT HAPYXXHbIMU, €CN OHWM 00pPa3yrT HapPYXXHbI (0OpaLLeHHbI
Ha (hacaf) paf, W BHYTPEHHUMU, €CNn PAL KNagKu BbIXOAWUT BHYTPb
NMoMeLLeHNA. Pa3nnyatoT ThIYKOBbIE U TOXKKOBbIE BEPCTHI.

Brnogpesky (knafka) — LBbI MOJHOCTbLIO 3aMONHAKTCA PAacCTBOPOM.

BrnycTowoBKy (Knafka) — LWBbl He 3aMOJ/IHATCA PacTBOPOM Ha
10... 15 MM A1 nydwero cuenaeHnsa WTYKaTypHOTO €08 C KNagKoii.

[lenaHka — y4acTOK, OTBeeHHbIN ANf KaXXLOro 3BeHA KaMeHL -
KOB, Ha KOTOPOM opraHusyetcsd paboyee mecto. Paboyee mecTo 3Be-
Ha KaMeHLLMKOB BK/OYaeT B cebsd pabouyto 30HY M 30HY pacnosioxe-
HUSA MaTepuanos.

3abyTKa — BHYTPEHHUe pALbl KNafKW, YNOXEHHbIe MeXAy Bep-
cTamy npu 3abyToBKe.

3axpaTKa — 4acTb BO3BOAMMOIO 3[aHUSA, Ha KOTOPOW B AaHHbII
MOMEHT BbIMOMHAETCA ONpeAeneHHblii LUKn paboT (knagka, ycTpoi-
CTBO NOAMOCTEeN, MOAroToBKa pabounMx MecT U T.4.).
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KameHHble paboTbl — CTpOUTeNbHble paboTbl, BbIMONHAEMbIE MPU
BO3BELEHUN KaMEHHbIX KOHCTPYKLUWUI 3L4aHNIA U COOPYXeHnid. KameH-
Hble paboTbl NpeACcTaBAAT CO60M KOMMIEKC MPOLLEecCOB, B COCTaB
KOTOPbIX KPOMe OCHOBHbIX (Knajka Kupnu4ya Wanm KamMHeil Ha pacTBoO-
pe) BXOAAT M BCromoraTtefibHble npoLecchbl (ycTaHOBKa 1ecoB v Noj-
MOCTel, mojaya matepuanos v T.4.).

JTo>KKOBbIN psg Knagkm — psag, o6pasyemblil Npu yknagke KamHs
ONVHHOW CTOPOHOI BAO/Mb CTEHBI.

MogmMoCTN — fepeBAHHbIA HACTU, yCTaHaBNMBaemMblil Ha nepe-
KPbITUK; CAYXUT paboynmmM MecTOM [A/15 BbIMONHEHUS HEKOTOPbIX CTPO-
NTeNbHbIX paboT (Hampumep, KNagKn CTeH).

Mo pacwmnBKy — LWIBbl OTAENbIBAOTCA CrelnanbHOW paclliBKOIA.

MopsagoBka — fepeBAHHAA WM MeTanyeckas pelika ¢ pasmeyeH-
HbIMW Ha Hell pafamMmu Knafku, a TakXXe OTMeTKaMu Hu3a M Bepxa
NpoemoB, YKNaAKW NepeMblyeK, NAUT nepekpbiTva u T.4. [opagoBKu
noApasfenstoTcs Ha YrnoBble — A8 KNaAKN BHELHUX YIr0B; poratoy-
Hble — ANS KNafKN BHYTPEHHWX YII0B; MPOMEXYTOUYHbIE, YCTaHaBNN-
BaeMble Ha NPSAMbIX y4YaCTKax CTeHbl.

C pacwmBkoil weoB (Knagka) — wWBam npujaeTcsa pasnMyHaa gop-
Ma: BbiNyKnas, OBasbHas, TpeyronbHas, nNpsMoyronbHas u ap. Otgen-
Ka LUBOB BbIMOMHAETCA CrneLnaibHbiM UHCTPYMEHTOM — pacllnBKOIA.

ThIYKOBbLIN PAL Knajkn — psg, KOTOpbli obpa3yeTcs npu Knagke
KaMHS KOPOTKOW CTOPOHOIA.

®poHT paboT — ANMHA BO3BOAWMbLIX CTEH Ha BCEM 3f4aHWU WUau
Ha OMIHOW 3axBaTKe.

LLIHyp-npnyanka — npucnocobieHne, ¢ NOMOLLbIO KOTOPOro obecne-
YMBaETCA rOPU3OHTANIbHOCTbL pAja (KPenuTcs K )XecTKUM MOPSAOBKaMm).

LLITpaba (KameHHas KnagkKa) — MeCTO MPMOCTAHOBKM Knafgku. OHa
MOXeT ObITb BEPTUKA/bHOW WAN HAKMOHHOW (yO6exHOoI).

Apyc — 4yacTb 34aHuUA, YC/NIOBHO OrpaHW4YeHHas MO BbICOTE
(1,2... 1,5 m), rge 6e3 n3MeHeHNs ypoBHSA paboTbl KaMeHLWWNKOB Bbl-
NoNHAITCA paboyme Npoueccbl KNagkKym B TeYeHWe OLHOW CMEHbI.
[ensHkKa B 3aBUCMMOCTU OT BbICOTbl 3TaXa W TONLWMUHbLI CTEH MO Bbl-
COTe MOXET ObITb pa3buTa Ha ABa-Tpu Apyca.

12.2. MATEPUA/bI 1 MTPABUNA PA3PE3KN
KAMEHHOW KNAOKW

KaMeHHas KnafKa BbIMOMHAETCA U3 OTAeNbHbIX KaMHel, coefuHeH-
HbIX MeXJy co60ii B OAHO Lie/fI0e PacTBOPOM.
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B 3aBucuMMOCTM OT BMAa MPUMEHAEMbIX MaTepuanoB KamMeHHas
Knafka nogpasfenserca Ha KnagKy U3 MCKYCCTBEHHbIX KaMHel v npu-
POAHbIX KaMEHHbIX MaTepuanoB, KUPMNUUYHYH CN/IOLWHY, 06/1eryeH-
HYH0, MENKOG/OUYHYI0 M3 KepamMUyecKnX U GeTOHHbIX KaMHel, 6yTo-
BYt0, 6YTOGETOHHYI U TECOBYIO.

Knafgka M3 MCKYCCTBEHHbIX KaMHel BbIMOAHAETCA U3 CMJIOWHOIO
WAN NYCTOTENOr0 KMPMNMYa U M3 CMAOLWHbBIX UK NYCTOTENbIX MPAMO-
YTFOJIbHbIX KaMHEMN.

Knagka n3 NpupoaHbIX KaMeHHbIX MaTepuanoB BbIMOJHAETCA U3
KamHeli MpaBUIbHOW N HEMpPaBUAbHOW (opMbl. Knagka M3 KaMHen
HenpaBWIbHOW (hOpMbl Ha3biBaeTCcA OYTOBOI. Pa3HOBUAHOCTbLIO GYTO-
BOI Knagku ABnsietcs 6yTo6eTOHHaa Knafka, B KOTOPOi cnou 6yTOBO-
ro KaMHA BTanaMBalTCA B MepeMeXarlLlnecs ¢ HUMK cnou 6eToHa.

KameHb npaBuabHON hopmbl (puc. 12.1, a) pasamepamu 250x125x
X 65 MM MMeeT LWeCcTb MA0CKOCTeN, HanbonbLine U3 KOTOPbIX NpU YK-
Nnafike KaMHA MnalwMsa HasbiBalOTCA NOCTENbIO, A/IMHHbIE BOKOBbIE rpa-
HU — NOXKaMW, a KOPOTKMe — TblykaMu. KameHHas Knafka BbiNof-
HaeTcqa pagamu (puc. 12.1, 6). Mpwn yknagke KaMHA AIMHHON CTOPOHOI
BAO/Ib CTeHbl 06pa3yeTcsa NOXKOBbIA psaf, a Npu yKnagke KOPOTKON —
TbIYKOBbI. Bce HapyXHble psagbl Knagku ¢ 06emx CTOPOH Ha3biBakT
BepcTamMu. BepcTbl ObIBAOT HAPY>KHbLIMUW, €C/IM OHM 06pPa3yoT HapyX-
Hbli1 (0bOpalleHHbI Ha thacan) psg, U BHYTPEHHUMU, ecnu pajg Knag-
KN BbIXOAUT BHYTPb NOMeLLEHNA. Pa3nnyatoT ThIYKOBbIE W NI0XKOBbIE
BEPCTbl. BHYTpeHHMe pAafbl KNafKu, yNoXXeHHble MeXay Bepctamu,
Ha3blBalOTCA 3a0YTOBOYHbIMY psAAaMu, UAKM NPOCTO 3a0YTKOM (CM. puc.
12.1).

Puc. 12.1. 3nemeHTbl KMPNUYHOI KNagku:

a — 0ObIKHOBEHHbI KMpnny; 6 — y4yacToK KnafKu CTeHbl TONLLUHOWA
B [Ba Kupnuua: 1 — NOXOK; 2 — TblYOK; 3 — MoCTefNb; 4 — BEpPCTbI;
5 — 3a6yTKa; 6 — NOXKOBbI psf; 7 — TbIYKOBbIA pag; 8 —
BEPTUKaANbHbIA NPOAONbHbIM LWOB; 9 — BEpPTUKabHbIA NONepeYHbIii
WoB; 10 — ropn30oHTaNbHbIA LIOB
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~LIT:
9

Puc. 12.2. MMpaBuna paspes3kn KaMeHHOW Knagku:

a — cxema nepefayuy BepTUKaNbHOW Harpy3ku Ha HWKXHUIA KaMeHb;
6 — feiicTBME Ha KaMHW HAKNOHHOW cunbl P; B — npaBuiabHoe
uneHeHue cnos Knafku B3auMHO-NMepneHANKYNSAPHbIMU
NNOCKOCTAMU; T — HenpaBU/bHOE YNEHEHWE CNoA KNagku; o —
Knazka 6e3 nepeBA3KM LUBOB; € — Knafka C NepekpbITMEM LIBa Ha
NONOBUHY KaMHSI [C MepeBsi3KOI LLBOB)

MpoMexXyTKn MeXAy OTAE/NbHbIMU KaMHSMWU B Knagke 06pasytoT
WBbl. B 3aBUCUMOCTM OT pPacnonOXeHWA LWBblI B KnafKe MOryT 6biTb
rOPU30OHTaNbHBIMU N BEPTUKaNbHbIMU. BepTuKanbHble LWBbI Nogpasse-
NAKTCA Ha NPOAO/bHbIE, €CIM OHW PacMO/IOXeHbl BAOMb CTEHbI, U MO-
MepeyHble, eCn OHM PacnonoXeHbl MOMepek CTeHbl (cMm. puc. 12.1, 6).
Cnocobbl OTAeNKW LWBOB ObIBAKT PasMYHbIMU; BMNYCTOLIOBKY, BMOA-
pe3 v noj pacLinBKY.

TonwmHa CTeHbl NPUHUMAETCA KPaTHOW LMHE KUpnuya UM noso-
BUHE Kupnuya v BbinonHaetca B V2 L IV2 2, 2'/2n 3 Kupnuua.
Kupnuu B Knagke 06bI4YHO yKNafblBaeTCA MOCTENbO, T. €. MAalMs; OH
MOXET BbITb YNIOXKEH Ha Pebpo (/TI0XXKOM), HaMpUMep Mpu yCTpoicTBe
KapHW30B W MeperopoAok, uam cToiims (TblIYKOM), HanpumMmep npu
Knagke neyei.

[na obecneyeHuns nepeBA3KM LWBOB KNaAKM UCMO/b3YHT HEMOHO-
MEPHbIA KNPMWUY: TPeX4eTBepKY, MOSOBUHKY 1 4eTBepKy. HenonHo-
MEepHble KaMHV NONyYalT, packanbiBas MOJHOMEPHbIE KUPAUYK C No-
MOLLbIO KUPOUKM UMW KeNbMbl.

KameHHas knagka, BbiMojHAeMas U3 OTAENbHbIX KaMHeR, coegm-
HEHHbIX PacTBOPOM B OfHO uenoe (puc. 12.2), Ao/MKHa NpeACcTaBAATb
CO000 MOHOMNUT, B KOTOPOM Y/NOXXEHHbIE KaMHW He cMeuiasncb Obl
noj BAUSHUEM AeNCTBYHLUWMX Ha KNagKy Harpysok. [ns npegoTepa-
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Puc. 12.3. Cuctembl nepeBsi3kM Npu Knagke CTeH TONWMHON B ABa
Kupnuya:

a — ofHopafHas (LenHas) nepeBs3ka; 6 — MHoropsifHas
nepeBs3Ka; B — TpexpsfHas nepesAska; 1 —TblUKOBbIN psf; 2 —
NOXKOBbIV pag; 3 — ueTBepka kupnuya; 4 — Tpexyetsepka
Kupnuya; 5 — coBMeLLeHVe Tpex BepTUKaNbHbIX LUBOB; 6 —
MONOBMHKA Kvpnnya

WeHNa NepeMeLteHna KaMHeld B MaccuBe Knagku nx Heo6xogumo yk-
najblBaTb C COBNOLEHNEM NpPaBUN pa3pe3kn KaMeHHON Knajku.

MpoYHOCTb KNafKu v NPOW3BOAUTENLHOCTb TPY/AA KaMEHLLMKOB B
3HAYNTENbHON CTeMeHn 3aBUCAT OT CUCTEMbl MepeBA3KM WBOB. Hau-
60/iee pacnpoCTpPaHEHHbIMUW ABNAKTCA TpexpsAnHaa, uenHas (04HO-
pagHas) m MHoropsifHas nepess3ku wWBoB (puc. 12.3).
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2.3. TEXHONOIrmA m OPTAHU3ALNA PABOT

Mpon3BOACTBEHHbI NPOLECC KAPMNUYHOA KNajKu COCTOUT K3 psaja
OCHOBHbIX (Mogaya WM packfnajka Kupnuya, nogava, pacctuiaHue u
paspaBHMBaHWe pacTBOpa, YKaAkKa KMpnnya) v BCAOMOraTebHbIX
(ycTaHOBKa MOpALOBOK, HATArMBaHWe ¥ MepecTaHOBKAa MpUYanku,
OKONKa KMpnuya, npoBepka Knagku, nepenonavynBaHue pacTBopa)
pabounx onepaynii. MNapannenbHo ¢ KNagKoi BbIMOMNHAKTCA npoLec-
Cbl MO YCTPOWCTBY W NepecTaHOBKE N1eCOB M MOAMOCTEl, MOHTaXy
COOPHbIX Xene300eTOHHbIX KOHCTPYKLNIA.

Knafka Hapy>HbIX ¥ BHYTPEHHUX CTEH 34aHUS BbINO/HAETCA, Kak
npaBuno, OLHOBPEMEHHO. B HE06X0AMMbIX Cly4asx B MecTax conps-
XEHWUI CTEH OCTaBNAKTCA HakNOHHble (YOeXHble) UM BepTUKabHble
wTpabbl (puc. 12.4).

Bo3BefeHWe 34aHUN 1 COOPYXXEHWIA B LLeIOM M3 KMpnuya npakTu-
yecku He BegeTcs. KoHCTpykuumu, paboTtatolme Ha nobbie ycunus,
KpOMe CXaTus, 3aMeHSATCS Xene306eTOHHbIMU CO0PHLIMU UAN MO-
HOMUTHbIMW. Takum 06pa3om, OLHOBPEMEHHO (KOMMIEKCHO) AO/KHbI
BbIMOMHATLCA COBEPLUEHHO Pa3sHOPOAHbIe MPOLLeCChl MO BO3BELEHUIO,
MCMOMHNTENAM, CTENeHN MexaHusauuu u ap.

Kpome TOro, cam npouecc BefleHNs KUPNUYHON KNagKu COCTOUT U3
Cyrybo py4yHoro Tpyfa M XOpOLIO MeXaHW3WpPOBaHHbLIX MPOLECCOB,
TakKMX Kak nofjaya mMatepuanoB U mepecTaHOBKa MOAMOCTEVA.

Puc. 12.4. ConpsixeHue CTEH C YCTPOINCTBOM LUTPAO:

a — BepTUKanbHOI B MecTe NpUMbIKaHUs 6yayLlei CTeHbl; 6 —
yb6exHol [cTyneH4yaToin) B MecTax COMPsHKEHUST ABYX CTEH MOA
YraoMm; 1 — BbIMYCKW apMatypbl; 2 — KOHTYp Oyaylieil Knafku
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Mo3aTomy rnaBHON Npo6iemMOil Npu BO3BELEHWUW 3LaHUIN U3 KUPNN-
ya sBnAeTcA aPpeKTMBHAA OpraHu3aumns paboTbl BCeX Y4aCTHUKOB BO
BPEMEHU M MPOCTPAHCTBE.

CornacHo TpeboBaHMAM TeXHUKWM 6e30MacHOCTU Ha OAHOM U TOM
Xe yyacTke paboT (3axBaTKe) LO/DKHbl HaXxo4WTbCA WCMNOAHUTENM
TO/IbKO OfHOTO BKAa PaboT: KaMeHLW KN UM MOHTaXHUKN, GETOHLLM-
KW, NNOTHUKN 1 T.0.

B 3aBMCMMOCTM OT NOC/EL0BaTE€NbHOCTW BbIMO/HEHUA OTAENbHbIX
MpoLeccoB 3faHnsa MOryT BO3BOAWUTLCS pa3fesibHbiM, COBMELLEHHbIM
NN KOMOGUHWPOBAHHbLIM METOAOM.

Mpu pa3fenbHOM MeTofe BCe paboThl OCYL,eCTBAAOT NocnenoBa-
TeNIbHO: CHayana BO3BOAAT BHYTPEHHME KOHCTPYKLMM KapKaca Ha BCHO
BbICOTY, 3aTEM BblK/MaJblBalOT BCE HApPY>XHble CTeHbl, NOCAe 3TOro
BbINOMHAT OTAEN0UYHble paboThl. JaHHbI MeToL MO3BONAET WNpPOo-
KUM (PpOHTOM BeCcTV OTAeNbHble paboTbl, CO34aeT YCNOBMA AN COKpa-
WeHNa NPOAO/MKMTENBHOCTM 3TUX paboT, HO WX NoCnefoOBaTeNbHOE
BbINONIHEHNE 6e3 COBMeLLeHUs NPUBOAUT K YANUHEHUIO 06Lero cpo-
Ka BO3BeJieHUs 3[aHus.

CoBMelLLeHHbIi MeTof o6ecneynBaeT napanienbHOe BblMOHEHUE
MOHTaXHbIX U KaMeHHbIX paboT Ha COCeAHMX 3axBaTKax; Mpu onpe-
LeNneHHbIX YCN0BMAX LONYCTUMO HauyMHaTb OTAEN0YHble paboTbl Ha
HUXHMX 3Taxax 3faHus. [aHHblii MeTo4 NO3BONSAET 3HAYNTENbHO CO-
KpaTUTb CPOK CTPOMTENbLCTBA NPY ONTUMaNbHOM COBMELLEHUN MOHTa-
Xa u Knagku.

Mpn KOMGWHMPOBAHHOM MeTO/fle BO3MOXEH MOHTaX Kapkaca Ha
ABa-TpU 3Taxa (BblCOTa KONIOHH — Ha 2...3 3Taxa) W 3aTeM BbINOHE-
HWe KNagkKW L0 3TOr0 YPOBHSA; NPOAOMXKAKT paboTbl B TON e nocne-
[0BaTENIbHOCTH.

BefywMm npoLeccom npu BO3BeAEHWUW KapKaCOB MHOTO3TaXKHbIX
30aHUIA C HAPYXHbIMW KUPNWUYHBIMU CTEHAMMW ABASETCA YCTaHOBKA
C60pPHbIX KOHCTPYKLMIA Kapkaca B MPOEKTHOe MONOXeHUe. Putmy
BbIMO/IHEHMS 3TOr0 Mpouecca JO/MKHbI 6bITb MOAUYMHEHBI BCE COMYT-
CTBYHOLLME MPOLECCHl, B TOM 4YUC/Ae KaMeHHas Knagka. Bce atm npo-
Llecchbl fOMKHbI ObITb YBA3aHbl B MPOCTPAHCTBE WU BO BPEMEHMU.

B 3paHNAX C KUPNMUYHBIMU HAPY>XXHbIMW W BHYTPEHHUMWU CTEHAMMU
N neperopogkamu nNpu He3HaYMTENIbHOM KOMMYECTBE MOHTaXXHbIX
paboT (MepemblYKKn, OTAEeNbHble COOPHblIe 3/1EMEHTbI, MaHenn nepe-
KpbITWS) BeAyLW MM NPOLECCOM SIBASETCA KMPNUYHasa Knagka.

Mpy BO3BEAEHWUU OAHO- M [BYX3TaXHbIX 34aHUIi CO CTEHamMu U3
Knpnmya n c60pHbIMU XKene306eTOHHbIMY KOHCTPYKLMAMMN NepeKpbl-
TUIA, NECTHUYHbIX MapLUeil 1 NAoWaA0K BeAYLW MMM NpoLeccaMu ABs-
I0TCA KNagka CTEH U YCTPONCTBO MEXAY3TaXKHbIX MepPeKpbITUi, ocy-
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L eCTBASEMbIX pa3feNlbHO KaK CamMoCTOATeNbHble NpoLecchl. MoHTaX
0CTa/lbHbIX COOPHBLIX KOHCTPYKTWUBHbBIX 3/1EMEHTOB BefleTCs B MpoLec-
ce KUPNUUHOW Knaaku (yknagka nepeMbluek, NeCTHUUYHbIX MapLiel 1
naowWanoK) WM OJ4HOBPEMEHHO C MOHTaXXOM MEPeKpPbITUIA. BbinonHe-
HVEe 3TKX [BYX OCHOBHbIX MPOLECCOB ONpeAenseT putMm (CPOK BbIMOSI-
HEHWs) BCMOMOraTe/ibHbIX paboT Mo YCTPOCTBY U NepecTaHOBKE MOA-
MOCTEll 1 nojgaye mMaTepuanos.

Bo3BefeHMe KUPMUYHbIX 3[aHNIA OCYLLeCTBASAETCA MOTOUYHbIM Me-
TOJOM, MO 3aXBaTHO-APYCHOI cucTeme, MpegycMaTpuBatoLLein gene-
HUe 3[4aHUS Ha HECKO/IbKO OJMHAKOBbIX MO TPYA0EMKOCTU 3aXBaTok:
OfIHO-, IByX- U TPeX3axBaTHOI CUCTEME, B OCHOBY KOTOPbIX MO/IOXe-
Hbl creaytoLme NPUHLKMbI:

B pasfiefieHne KOMMIEKCHOro npoliecca Knafku Ha cocTaBns-
tOLLE NPOLLECCHI C COGCTBEHHbLIMU CMELMann3npoBaHHbIMN
3BEHbAMMU;

B [focnefoBaTtesibHOE Mo 3axBaTKam U Apycam BbINMOSIHEHNE MPO-
Leccos cneunanm3npoBaHHbIMM 3BEHbAMWU NMOCTOAHHOIO CO-
CTaBa B O4MHAKOBOM TeEMIe;

B epexo/ 3BeHbEB C 3aXBaTKM Ha 3aXBaTKy Yepe3 paBHble Npo-
MEXYTKI BPEMEHU, Ha3biBaeMble LWarom NoToKa;

m o6s3aTenbHas yBA3Ka NPOAO/IKUTENbHOCTU MOHTa)ka U Ka-
MeHHOW Knagkuy Ha 3axBaTKe.

Uucno 3axBaTOK yCTaHaB/IMBAETCA PaBHbIM UM KPaTHbIM YKUCNY
BeLyLMX MPOLLeCCOB.
Mpu onTumanbHOW opraHusauum paboT:

B BeAyL|Uii NPOLECC — KUPNMUYHAS KNnajKa — BbIMONHAETCS B
MepByt0 CMeHy; NepecTaHOBKa MmoaMOoCTeld, nojayaMaTepuanos,
conyTcTBYyloLie paboTbl — BO BTOPY CMEHY; MOHTaX — B
TPETbIO CMEHY;

B MPOAO/IKUTENbHOCTb Pab0T Ha 3aXBaTKe 3aBUCUT OT TPYAO-
E€MKOCTM KPaHOBbIX MPOLECCOB NpPY 3arpys3ke KpaHa B ABe-
TPU CMEHBI;

B YNCNEHHbI COCTaB KAMEHLLMKOB ONPEeAEeNatoT lelEHNEM UTO-
roBbIX TPyf03aTpaT No KNajgKe Ha NPUHATY NPOLO/KUTENb-
HOCTb pabor.

[Byx3axBaTHas cucTema ycKopseT Npou3BoACTBO paboT Mo cpaBs-
HEHWI0 C Tpex3axBaTHOW B 1,5 pa3a n fBNAETCA 3KOHOMMWYECKM 3 -
(heKTUBHEIA.

Mpn aByx3axBaTHOI cucTeme 6puraga n3 22...26 4yen. Bo3BOAUT
aTax 3f4aHnsa 3a 12 gHeli npu paboTe B ABe CMeHbl. [pu paboTe B Tpu
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CMeHbl 6puraga n3 40...46 4en. BbINOMHAEGT TOT XXe KOMMeKC paboT 3a
lecTb AHeN.

OcHoBHasa 0COBEHHOCTb BO3BEEHWA MHOTO3TaXHbIX 3[4aHUNA C
KUPMUYHBIMY CTEHAMM 3aKN0YAeTCH B COYETAHWUWN BbIMONHEHUS MOH-
TaXHbIX N KaMEeHHbIX paboT. O6a 3TMX npouecca Hepa3pbIBHO CBA3a-
Hbl MeXAy Co60li 1 MOTyT BbIMOMHATLCA MapaniensHo nMbo ¢ paspbl-
BOM BO BPEMEHMN.

Cneumndurka aTux paboT 3aKn0YaeTca B TOM, YTO UX BbIMO/IHEHUE
CBA3aHO C CO6M04eHNEM HEOOXOAMMbBIX TEXHONOTUYECKUX Mepepbl-
BOB. MOHTaX OYEpefHOro ataxa KapKacHOro 3gaHusa paspelsaercs
NMPOM3BOAMUTbL TONILKO NOC/E LOCTUXEHNS 6GETOHOM B CTblKax, y3nax u
WBax NepeKkpbiTUiA He MeHee 70 % NPOEKTHON mpoyHocTU. Bocnpus-
TWe BHELHel Harpys3kn Ha Knafky MOXHO AONYCTUTb TONbKO Nocne
Habopa eto 50 % NPOEKTHOW MPOYHOCTHU.

Mpouecc BO3BEAEHUS KUPMUYHOTO 34aHNA 00bIYHO OCYLLECTBAAET
KomniekcHas 6puraga. KonnuecTBeHHbI U KBaNnpUKaLUOHHbIN CO-
cTaB 6puradbl onpeaensieTcs B 3aBUCMMOCTU OT hpoHTa paboT, cpo-
KOB CTPOMUTENbCTBA, NPUHATHIX METOA0B NMPOM3BOACTBA PaboT, NPoun3-
BOAUTENLHOCTY pPaboymx U MalLuH.

KomnnekcHas 6puraga cocTOUT U3 3BEHbEB MOHTaXHWKOB, KaMeH-
LMKOB, MNOTHUKOB, TaKeNaXHUKOB, TPAHCMNOPTHbIX pabounx. Bepy-
WwuMm B 6purage ABNAETCA 3BEHO MOHTaXHWKOB WM KaMeHLLWNKOB;
COCTaB 3BEHbEB APYrux CreunanbHOCTEA KOMMMIEKTYeTCA C YUYETOM
obecneyeHMs MMM HOpManbHOW paboTbl Beayuiero 3eeHa. CocTas
KOMMNIEKCHON 6puragbl MOXET U3MEHATHCA B 3aBUCUMOCTU OT KOHCT-
PYKTMBHbIX 0cobeHHOCTel 3aaHma ot 20 o 40 yven.

Yuncno fensHOK U UX pasmepbl yCTaHaBAMBAKOT B 3aBUCUMMOCTUN OT
TPYLOEMKOCTU KNafKuW U CMEHHOI BbipaboTKM 3BeHbeB. [Npu cTeHax
C MPOCTOI KNafgKoW B ABa KMpNuya AN 3BeHa «ABOWKa» AMHA LeNsH-
Kn coctaBnset 12... 17 m; Ansd 3BeHa «Tpolika» — 19...25 m; ansa 3Be-
Ha «nAaTepka» — 24...40 wm.

OnTumanbHbIN Ans paboTbl ypoBeHb knagku — 60...80 cm. Mpous-
BOAWUTENbHOCTL Tpyfaa nagaet Ao 50 % npu HyneBOM YpPOBHEe U BbICO-
Te 11..1,2 M, NO3TOMY MMEHHO B 3TUX Mpejenax M HasHayaeTcsa Bbl-
cota apyca. lMpu BbicOTe 3Taxa 40 2,8 M U TOJILLMHE CTEH 4O ABYX
KMpNuyen gonyckaetcsa BbicOTa Apyca A0 1,5 M, T.e. Ha 3Taxe ABa
fpyca Mo BbiCOTe; NpPW 6OMbLUe TONWWHE CTEH U BbiCOTax 6ofee 3 M
NpUHUMAKTCA TPU apyca.

Knagka BbINOMHSAETCA C MHOTOPSAHON WAM OJHOPSAAHON mepeBA3-
KOV LBOB, Y3KME MPOCTEHKM 1 CTONObI BbIKNAAbIBAKTCA MO YeTbipex-
psfHOl cucTeme nepeBsAsku. Knafka nepBoro sapyca KameHLWukamu
BbIMO/IHAETCA C 3EMAN U MEXAYITaXHOro NepekpbITUsA, BTOPOro u
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TPETbEro — C NOAMOCTel pa3fBVXXHbIX UM yCTaHaBMIMBAEMbIX B ABa
spyca; npu Knagke CBbile 4 M 06bIYHO WMCMONb3YKTCA Tpy6uaThie
neca.

12.4. OPTAHU3ALUWNA PABOYEIO MECTA
KAMEHLWWKA

OpraHusaumnsg paboyero mMecta KamMeHLMKa Ha MepPeKpbITUM, NOA-
MoCTsAX mnu necax (puc. 12.5) BknwoyaeT B cebd MeponpuaTusa no oc-
HaleHWto paboyero mecta cpefcTBamMu W npegmeramu Tpyga v ux
pasMelLeHUt0 B OMpejesieHHOM NopsfKe B Lensax co3faHns Heobxonm-
MbIX YCNOBUWIA 415 BbICOKOMPOW3BOAUTENILHOIO 1M 6€30MacHOro Tpyja
paboymx npu JOCTUMXKEHUN HEOBXOAMMOro KavyecTsa paboT. OCHOBHbI-
MU 3afiayamu opraHusauuy paboyero mecta ABAAKOTCA ero ygobHas
NNaHnpoBKa, XOPOLOe OCHALLeHNe U 06CNyXMBaHUeE.

Pa6ouas 30Ha

30Ha packnagku
maTtepuanos

CsobogHas
30Ha

Puc. 12.5. Cxema paboumx MecCT npu Knafke:

a — FNyXux CTeH; 6 — CcTeH ¢ npoemMamu; B — yrna; 7 — NOAJOH C
KMPAMYOM; 2 — MOAMOCTM; 3 — AWK C PacTBOPOM; 4 — y4yacTok
BO3BOAUMOIA CTeHbI; 5 — npoem; 6 — NPOCTeHOK
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Kupnuy nopaetca K paboyemy MecTy 40 Hayana cMeHbl (2-9 v 3-9
CMeHbl), MPUYEM 3amac Kupnuuya Ha paboyem MecTe JONXKEH ObITb B
KONMM4ecTBe, HEOOX0AMMOM AN 2— 4-4acoBOi paboThbl 3BeHA; pacTBop
nofaeTcs Ha NMOAMOCTU Nepej Havyanom Knagkv v B fanbHelnlweMm ma-
Tepuanbl NojatTca No Mepe X pacxofosaHusa. Ha paboyem mecTe He
LOMKHO 6bITb N30bITKA MaTepnanos, Tak Kak 3TO He TO/IbKO neperpy-
XaeT NogMOCTW, HO U NPUBOAUT K HEOOXOAUMOCTU NEPEMELLEHUS ero
Ha Apyrue AensaHKu.

Obwasa wupuHa paboyero mecta paBHa 2,0...2,5 M, B TOM yucse
paboyas 30Ha — 0,6...0,7 M. 30Ha pacnonoXXeHUs matepuanoB —
0,6... 1,0 m, roe AWMKN C pacTBOPOM YyCTaHaB/MBAKT BAO/Mb CTEHLI.
[na cokpal,eHns paccTofAHUSA NepeMeLLeHNa KaMeHLWNKOB KUpPnuy 1
pacTBOp pacnofiaraloT Ha paboyem MecTe B YepeaytoLieMca Nopsagke
BAO/Ib PPOHTA paboT TakMm 06pa3oM, 4TOObl UX ObIO YAOOHO GpaTh
M nofasaTb. Mpu Knafke CTEH C NpoemMaMy KMpMNuYy pasMeliarT Ha-
NMPOTWB MPOCTEHKOB, ALWWKN C pACTBOPOM — HAMPOTMUB NMPOEMOB (CM.
puc. 12.5).

PaboTbl MO KnajKe CTEH BbIMOMHAKTCA KOMMIEKCHOW Gpuragoi,
COCTOALLEA M3 3BEHbEB KaMEHLWMKOB, MIOTHWKOB, MOHTaXHUKOB,
3NeKTPOCBapLLMKOB, TaKenaXHUKOB (puc. 12.6).

B 3aBMCMMOCTM OT YMCNEHHOCTU cOCTaBa 3BEHbSA Ha3blBalTCA
«[lBOWKa», «TpOiKa», «nATepka» U «lwecTtepka». CoCTaB 3BeHa BblOM-
paeTca B 3aBUCUMOCTYU OT TOJILMUHBI CTEHbI U CMOXHOCTW Knafku (Ko-
NNYecTBa MPOEMOB, HaINYMA apXUTEKTYPHbIX AeTanei u T.4.).

B 3BeHe «pgBoiika» (puc. 12.6, a) kameHWwmnkom K2 (4-ii mnn 5-i
paspsjg) BefeTcsd Knajka BepCTOBbIX JIEHT, 3a0yTKa, NPUKOIKa KUPMK-
ya; mogpyyHbiM K, (2-i1 pa3pag) nojaercsa KMpnudy, paccTuiaeTcs pa-
CTBOp, OKa3blBaeTCA MOMOLWb B yK/ajKe 3a0yTKM. 3BEHOM «[BOWKa»
BbIMOJIHAETCA Knafka ¢ 60MbWMM KOMIMYECTBOM MPOEMOB WK CO
CNOXHbIM apXUTEKTYPHbIM OoopMieHMeM (Npu TONLLMHE B ABa KUP-
nnMya U MeHee), a TakXe Kfafka cTon60B 1 Meperopofok.

Mpn MeHee CNOXHOI KnajkKe n TONWMWHE CTEH B ABa KUpnuua u
6onee paboTa mopy4yaeTcs 3BeHy «Tpoiika» (puc. 12.6, 6). B aTom 3Be-
He KaMeHLW KoM K2 KnafyTca BEPCTOBbIE NEHTHLI, & NOAPYUHbIM K3 —
3a0yTKa; pacTBOp M MaTepualibl NOLatOTCA KaMeHLW KoM KA

Mpy He60MbLWIOM KONMYECTBE MPOEMOB PaboTy peKoOMeHAyeTcCH
BbINMOMHATb 3BEHOM «nATepka» (puc. 12.6, B). B aTom cnyyae KaMeH-
wukammn Kj n K2 BbiKknagbiBaeTcsa Hapy>KHas BepcTa, KameHwmnkom K4
C noApyyHbiM K3 — BHYTpeHHAS BepcTa, a KameHW koM K5— 3abyT-
Ka. 3BEHO «llecTepKa» paboTaeT, Kak TpU 3BeHa «[BONKa».

Knagka CTeH BbIMOMHAETCA C UHBEHTApPHbIX N€COB WM NOLMOCTEN,
KOTOpble YCTAHaBNMBAKOTCA Ha MeXAY3TaXHble MepekpbiTUd; B Npo-
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Puc. 12.6. ToonepaunoHHOe pa3feneHue Tpyga kameHwwmkoB [K-,..KB B
COCTaBe 3BEHbLEB:
a — 3BeHOo «aBOiKa» [K-, paccTtunaer pactBop, nogaer kupnuy; Ka
BefeT Knafgky]; 6 — 3BeHo «Tpoiika» [Kn nogaet marepuan; K2
BblKNazblBaeT BepcTbl; K3 BbiknagblBaeT 3abyTKy); B — 3BEHO
«natepka» (K-, nogaet marepuanbl ans K2 Ks BbiknagbiBaeTt
HapyxHyto Bepcty; K3 nogaet marepuansl ansa Kg; K4 BbiknagbiBaet
BHYTPEHHIO BepcTy; K5 BbiknagbiBaeT 3abyTKy); I — 3BEHO
«wectepka» (pabotaeT Kak Tpy 3BeHa «4BOMKay)

Lecce paboT OHM NepecTaBAATCA C aTaxa Ha aTax. [na Knagku cTeH
MHOTO3TaXHbIX XW/bIX 34aHUA NPUMEHAKTCS pasiMyHble NOAMOCTMN.

YHuBepcanbHbie NakeTHble camOyCTaHaBAMBaKLWMecs NoOgMOCTH
COCTOAT M3 HacTuna W ABYX LWAPHWPHO MPUKpPenaeHHbIX onop. Mpwu
BbIMOJIHEHUW KNafKy BTOPOro Apyca pelieTyaTbie MeTa/IMyeckre ono-
pbl pacnofaraloTcs FOPU3OHTaNbHO, NPU Kagke TpeTbero spyca —
BEPTUKANLHO.

LLlapHMpHO-MaHeNbHble NOAMOCTM COCTOAT M3 A0LWATOro HacTuIa u
[BYX COELMHEHHbIX C HUM onop (puc. 12.7). Mpwn BbINONHEHUN KNaj-
KW BTOpOro Apyca (Bbiwe 1,2 M OT NepekpATns) TPeyrosibHbie MeTan-
NINYECKME OMOPbI pacrnofiaraloTcs B HDKHEM MON0XeHUW. Mpwu BbINOA-
HEeHUN KNagKu TpeTbero sipyca (Bbiwe 2,4 M) ONOPbl NOAMOCTEN 3aHU-
MalT BEPXHEE MOJIOXKEHME.

MaHenbHble (6104YHbIE) MOAMOCTM NPEeACTaBNAAT CO60l CBapHOA
MeTann4yeckunii 650K BbICOTOM 1 M, N0 BEpXYy KOTOPOro YNOXeH Aepe-
BAHHbIN HacTun. C HMXXHEW YacTbto 6/110Ka LWapHUPHO COeAUHAOTCA
OTKMAHbIE (hepMbl BbICOTOM 1 M, KOTOpbIe ClyXaT onopamu nogmoc-
Teli nocne ux nogbema LN KNagku TPeTbero apyca.



MepeHOCHbIEe MAOWAAKM-MOAMOCTM COCTOAT M3 METan/n4yecKoin
OMoOpHOIN TyM6bl U HacTuna. OHU NCMOMb3YIOTCA B CTECHEHHbIX YC/0-
BUAX: NPY KNagKe HapPY>XXHbIX CTeH NOMKWIA, NEeCTHUUYHbIX KNeTOK, Npu
paboTe B HEOGONbLUINX MOMELLEHUAX U T.A4.

YcTaHOBKa M MepecTaHOBKa BCEX BMAOB MOAMOCTEW BbIMOMHAETCS
KpaHamu. [1nsa KOHTPONSA 3a Ka4yecTBOM KnafkKu mexnay paboyum Ha-
CTUNOM MOAMOCTEW 1 BO3BOAMMOI KOHCTPYKLMeEN 0CTaBnseTcs 3a30p
4O 5 cm.

Neca ncnonb3yoTca 4NA BO3BELEHUSA KNafKM HA BCK BbICOTY 3Aa-
HUA W ABNAKOTCA BPEMEHHbIMW ycTpoicTBamu. Hanbonee LWMpoOKo
NCMonb3ytTca TpybyaTbie 601TOBble M 6e300/1TOBbIE Neca, a Takxe

Puc. 12.7. LlWapHupHO-NaHenbHble NOAMOCTM AN KAMEHHON KNagKu:
a — Npu Knagke BTOPOro spyca; 6 — npu Knagke TPeTbero spyca;
7 — onopHble 6pycbs; 2 — OTKMAHaa onopa; 3 — wapHup; 4 —
NPOroH; 5 — WNUT HactTuna; 6 — MHBEHTapHoe orpaxieHve; 7 —
KaHaTt C KproKamu
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Puc. 12.8. WHCTPYMEHT AN KaMeHHbIX pabor:

a — KenbMa; 6 — MONOTOK-KUPOUKA; B — YPOBEHb CTPOUTENbHBbIIA;
I — pacliuBKa; i — MeTp CKNajHoi; e — oTBec

Puc. 12.9. TlopagoBka yrnosas:

1 — perynmpoBoYHbIE BUHTLI, 8 — CTPy6UMHA; 3 — BUHTOBOM
3aKUM; 4 — npuyanka, 5 — nepeaBuKHON XOMYyT, 6 — OTBeC



neca U3 06bEMHbIX 3/IEMEHTOB. Jleca COCTOAT M3 Kapkaca, KOTOPbI
cobupaeTca M3 CTOEK W pureneli; mexay co6oil OHU CBA3bIBaOTCA
purenamu. MNonepek pureneli yknaabiBaeTca WMUTOBOW HacTU, KOTO-
Pbll OrpakgaeTca nepuaamu.

Mo xofy Knagku CTOWKM TpybUaTbiX N1€COB HapalnBaTCa, CBA3bI-
BAKOTCA PUTENAMM U HACTUN MepecTaBngeTcs.

Jleca 13 06bEMHbIX 3N1EMEHTOB COCTOAT UX BEPTUKANIbHbIX 3Taxe-
POK K MaHeneil paboyero HacTuna c orpaxkjeHviem. Bce anemeHThl
NecoB MOHTUPYKOTCA U LEMOHTUPYIOTCH KPaHOM.

[na npou3BofCcTBa KaAMEHHbIX paboT MCNONb3yeTca PasnyHbIii
WHCTPYMEHT M NpUCnocobneHns: nopsafoBka, LWHYp-npuyanka, ypo-
BEHb, OTBEC, MEeTP CKNAAHOM, YroNbHUK [epeBSHHbIN, KelbMa, KOBLU-
nonara, MO/OTOK-KMPOYKa, paclinBKa, KOHYC CTaHAapTHbIA (puc. 12.8,
12.9).

12.5. OCOBEHHOCTW KNALKW HEKOTOPBIX
KOHCTPYKTUBHbIX 3NEMEHTOB 34AHAWU

Hapsagy co cTeHamu B KUPNWYHOM KNajKe BbIMOMHAKTCA nepe-
MbIYKM, apKu U CBOAbI, AbIMOBble W BEHTUNALWOHHbIE KaHanbl, Kap-
HU3bl U APYTMe KOHCTPYKTUBHbIE 31eMeHTbl 3haHuin. [Ana nepekpbi-
TWUA OKOHHbIX U [BEPHbIX MPOEMOB B OCHOBHOM WCMO/b3YyOTCA cHop-
Hble )XeNe3006eTOHHbIE MepeMblUKM, KOTOPbIE 3afeNbiBalOTCA B Knaj-
Ky Ha 12...25 cM. OHUM yKnafbiBatoTCA MO XOA4Y KMafKW none ycTaHoB-
KW OKOHHbIX 6G/IOKOB W ABEPHbIX KOPOOOK. Hapsaagy co CO0pHbIMK
NPUMEHATCA TaKXe PALOBble KAMHYATbIe W apOYHbie MepemblUKMy,
4N yCcTpoWcTBa KOTOPbIX ycTpauBaeTcs creyunanbHas onanybka
(Kpy>xano).

PsgoBble MepemMblYKM BbIMOAHATCA M3 OTOOPHOrO KuMpnuya ¢ yc-
TaHOBKOI apmaTypbl 13 MOM0COBOM WAU KPYTI0iA CTanu.

KnnHyaTtble M apoyHbie NepemMblYKN BbIMOMHAKTCA U3 TECAHOT0
Kupnuya no onanybke COOTBETCTBYOLLEN (POpPMbl. [TepeMblUKN BblK-
NafblBatlOTCA M3 HEYETHOrO YMCNa KaMHel OL4HOBPEMEHHO C BYX Mpo-
TUBOMONIOXHbIX KOHLOB. KpaliHue psgbl Knagku nepembluky onupa-
IOTCA Ha BbI/IOXEHHbIE B KNajKe CTEHbl OMOPHble NATbl. 3aKaH4MBaeT-
CA yKnafka nepemblYKn CpefHUM 3aMKOBbIM pafoM. [ns Knagku apoy-
HbIX MepemMblYeK yCcTpanBatTCs gowatble KpyxXana, onuparoLimecs Ha
CTOWKMW.

KnpnuyHbiMn cBOAaMM Pa3NMUYHON KOHCTPYKLMK MepeKkpbiBaloTCA
6onblive NpoemMbl U NponeTbl. Hanpumep, cBoOAamMu 4BOSKOA KPUBU3-
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Puc. 12.10. Knagka cBOJOB:
1 —cTOiKa; 2 — NPOroH; 3 — [ABYCTOPOHHUNA KUH; 4 — nAta
cB0OAa; 5 — Kpyxano; 6 — onanybka; 7 — pAfbl KApnuya um
KaMHeli; 8 — 3aMKOBbIli psf,

Hbl, BbIMOJIHEHHbIMY B VA KMpnuya NepexkpbiBatoTCA NMPOeThl 40 24 M.
B kauecTBe onanybku 415 TOHKOCTEHHbIX CBOAOB NMPUMEHAKTCS Che-
LunanbHble nepeBuKHbIe WabMoHbl, KOHCTPYKLUUA KOTOPbIX obecne-
YMBaeT BO3MOXHOCTb PABHOMEPHOrO OMyCcKaHuA onanybku npu pac-
Kpy>XXanunmBaHuu.

Knaska CBOAOB [BOSKOW KPUBU3HbI U LUNNHLPUYECKUX CBOAOB
(puc. 12.10), TakK Xe Kak M apoK, HayMHaeTca OT NAT O4HOBPEMEHHO
Cc 06enx CTOPOH.

MoBepXHOCTb TOHKOCTEHHbIX CBOAOB (Mpu TonwuHe Ao 90 mMMm)
3aTupaeTcs B npouecce Knafku KnafoyHbIM pacTBOPOM CNOEM TOLLK-
HOl He MeHee 5 MM. [locne OKOHYaHUS KNagKu CBOAA v ero pacnanyo6-
KW npofoskaercsd Kiafka TOPLEBbIX CTeH.

[bIMOBbIE N BEHTUNALMOHHbIE KaHanbl, KaK Npasuao, pasmeLyaroT-
CH BO BHYTPEHHUX CTeHaXx 3f4aHua. BeHTUNALMOHHbIE KaHa/bl pasme-
WarTCca MeXAy AbIMOBbIMW KaHanamu, Tak Kak MoAOrpes UX Tensiom
ObIMOBbIX Fa30B ynyullaeT Tary. Knagka kaHanoB BefeTcs ¢ cobntoje-
HUEM MepeBA3KM LUBOB MO TOW CMCTEMe, MO KOTOPOM BbIMOMHATCA
Knajka CTeH.
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12.6. BO3BEJEHUE OBNEMYEHHbLIX KOHCTPYKLNIA
N3 KNPTTNYA

B 0611eryeHHbIX KOHCTPYKUMAX U3 Kupnuya (puc. 12.11) Bbiknagbl-
BalOTCA [iBe mapassie/ibHble TOHKMe CTEHOUYKW, a MeXAy HUMU pasme-
WwaeTcq Tena0U30NMUPYHOLWNIA MaTepuan; npu 3aToM KUPNuUYHble CTe-
HOUYKM HAAEXHO COeAMHSOTCSA MeXAy CO60iA M Tennou3onupyr L i
mMaTtepuan paBHOMEpPHO pacrnpefensaerca no BbiCOTe. B nmpakTuke uc-
NONb3YKTCA HECKO/IbKO BUAOB 06/MErYeHHbIX KajokK.

Puc. 12.11.Buabl 06n€rYeHHbIX KUPAUYHbLIX Knagok:

a — C TpexpagHbIMU Anadgparmamu; 6 — konoauesas; B —

C TbIYKOBbIMU (AHKepHbIMI] KUpNuyamu; r — ¢ yTenautenem u3
TENNON30NALMOHHBIX NAUT; 1 — TENNOU30NALMOHHLIN MaTtepuan;
S — anagparma; 3 — pacTBopHas CTshkka, apMupoBaHHas
MPOBONOYHON CETKOI; 4 — BepcTa U3 Kupnuya
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Knagka ¢ TpexpsaHbIMU KUPNUYHbIMUK Anadgparmamn (puc. 12.11,
a), ycTpamBaeMbiMK Yepe3 Kaxible NATb pAfoB, Haubonee npocTa.
O6pasoBaBlumecs NYCTOTbl 3aMO/IHAOTCA NIErKUM GETOHOM, LUIaKoM
WM LPYrUM 3acbiMHbIM TEMJOU30NMPYIOLWMUM MaTepuanom. 3acblinka
yTpaM60BbIBaeTCA MOCAOMHO.

B konoguesoli knagke (puc. 12.11, 6) ycTpamBatoTCsa NonepeyHble
KUpNUYHble AnadparMbl Ha BCKO BbICOTY CTeHbI. KOMOALb! 3aM0HAIOT-
Cs IETKMM 6eTOHOM UMW WnakoMm. VIHorga ons npeaynpexaeHus npo-
CafloK B KONOJLEBOW Knagke yepes 5...6 pafoB KMpnuya yctpansaeT-
€ pacTBOpPHasA CTAXKa MO NPOBOJMIOYHON ceTKe. Konopuesas Knagka
NPYMEHAETCH NPV BO3BEAEHWUWN CTEH He Bbllle ABYX 3Taxei.

KnpnnyHo-6eToHHas Knagka € ThIYKOBbIMU pafamu (aHKepamm)
BblK/1ablBAETCS Ha BbICOTY uYeTbipex aTaxel (puc. 12.11, B).

Mpu Knagke ¢ yTenauTtenem m3 TeNNOU30NALUOHHBIX NANUT (puc.
12.11, 1) nanTbl yKNaAblBaOTCA B Wenn 3abyTOBKWM MO XOA4Y KNajkw,
BMN/IOTHYIO MO BCei ee noBepxHOCTW. LLlenn mMOryT He 3an0OnHATHCA
TEMJION30NALMOHHBIM MaTepuanom, a 06pa3oBaBLINECH BO3AYLIHbIE
MPOCNONKN NepeKpbiBAOTCA ThlUKaMu Yepe3 KaxAable NATb PALOB.
Takune Knagkn UCMNONb3YIOTCA ANA CTEH BbICOTOW He 60fiee NATU 3Ta-
Xei.

LLIBbI Hapy>XHbIX MOBEPXHOCTEN CTeH paclunBalT. B BbICOTHbIX
KUPMUYHBIX 3[aHNAX B BEPXHUX 3TaxaxX ycTpauBalT 06/eryeHHble
HapyXHble CTeHbl C TENna0M30NPYIOLLMM CNOEM, PACMONOXEHHbLIM C
BHYTPEHHEWN CTOPOHbI CTEHbI.

Mpv BO3BEAEHNN 0BNErYEeHHbIX CTEH C TOPU3OHTA/IbHLIMU apMUPO-
BaHHbIMW Aunadparmamy Unu Knafok KonoALesoro Tuna paboTa ocy-
LEeCTBNSAETCA 3BEHOM «TPONKa»: KaMeHL UK N NOLPYYHbI BefeT Knaj-

Ky, BTOPOi MOAPYUHbIN 3aM0fHAET NYCTOTbl TENA0U30NALUOHHbIM
MaTepuanom.

12.7. KNAOKA 13 MPNPOAHbIX KAMHEI
HEMNPAB/NbHOW ®OPMbI

MpupogHble KaMeHHble MaTepuanbl NOApPasfensatTcs Ha 6YTOBbIl
KameHb M 610K M3 MPUPOAHOT0 KaMHS. ByTOBbIi KameHb (6yT) —
KYCKN KaMH$ HenpaBW/bHON popMmbl pasmepom He 6onee 500 mm no
HanbosnblwemMy M3MepeHnto. ByTOBbIi KaAMEHb MOXET ObiTb pPBaHbIl
(HempaBWAbLHOW (opMbl) M NocTenucTblli. Macca kamHelr — 10 40 Kr.
BAoky 13 NpUPOAHOro KaMHS Bbipe3atoT WAn BbIMUINBAKOT U3 U3BECT-
HAKa, pakylleuyHuka, Tyda, necyaHuka u T.4. BNoKuM npumeHsaoTCA
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[19 YCTPOMCTBA HAPYXXHbIX M BHYTPEHHUX CTeH, a Takxe Ana gyHaa-
MEHTOB W CTEH MOABAaN0B U [Ap.

N3 npupoaHbiX KaMHell HenpaBWAbHOW ()OPMbl BbIMOMHAETCS OY-
ToBas U 6yTo6eTOHHAsA Krajka.

ByTOBOW Ha3blBaeTCA KNaAka, BbIMOHEHHAA U3 KaMHel, COejMHEeH-
HbIX pacTBOpoM. [nd O6yTOBOW KNajKn UCNOMb3YKTCA KAMHU Hemnpa-
BUIbHOM ()OPMbl — pBaHble; KaMHW C ABYMS napannefbHbIMK N0CKO-
CTAMW — NOCTENUCTbIe; KaMHU, NMeloLne oKpyray gopmy, — 6y-
NbDKHUK.

ByToBas knafka MpOM3BOAUTCA «MOA ONATKY», «MOA 3auB» WU
«Mof CKOBYy».

Knagka «nopj nonaTKy» BbIMO/MHAETCA Ha pacTBOpPe rOpPU30OHTasb-
HbIMW pAfamMmu M3 NoJ06paHHbIX NO BbICOTE KaMHen C nMepeBA3KOWA
LUBOB MO OfHOPSAAHON cucTeme. TONWMHA KOXKA0r0 psaga — 0Koso 25 cm.
MpoCTpPaHCTBO MeXAY BEPCTOBbIMU PAJaMU 3anofIHAETCA MENKUMU
KaMHAMMW 1 pPacTBOPOM.

[na yno6ctea nogbopa KaMHel Mo BbICOTE M MPOBEPKU BbICOThI
psAga Mcnonb3yeTcs NPoOCTelwmnii wabnoH B BULE CKOObI. Takol npu-
eM KNajKy HasblBaeTCs «Mof CKoOY», T.€. C CO6M0eHNEM OAUHAKO-
BOV TO/LWMHBI CNOS.

Knagka «nof 3anuB» UCNONb3yeTcs NPy CTPOUTENbCTBE ManoaTax-
HbIX 34aHuil. Mpu BO3BeLeHUN Ha3eMHbIX CTeH KnafKa BefeTcs B ona-
ny6ke, a Npu COOPYXEHUN PYHLAMEHTOB — BPACMOpP C BEPTUKA/bHbI-
MW CTeHamu TpaHwein. KamHW yKnaablBalOTCA rOPU30OHTanbHbIMU Ps-
4amun TONWMHON o 20 cM C TwaTeibHbIM 3aN0fIHEHUEM NMPOMEXYTKOB
MEXAY HUMU MenkKuMmn KamHammn (webeHkoi). Kaxablin cnoii 3anvBsa-
eTcs pactBopoM. KamHu yknafbiBaloTca 6e3 CTpOroii nepeBsi3Ky LUBOB
M YCTPOICTBA BEPCTOBbLIX PAAOB.

ByTo6eTOHHAsA Knajka ABNAETCA Pa3HOBUAHOCTLIO MONypasfe/bHoO-
ro 6etoHnposaHus. OHa BbIMOJIHAETCA BTan/InBaHUEM B GETOHHYO
cMecb 6yTOBOro KaMHs pasmepom He 6onee 30 cm, HO He 60nee V3ToN-
WMWHbl KOHCTPYKLUMK. Mpouecc Knagku COCTOUT M3 yKnagku cnos 6e-
TOHHOW CMecu BbICOTOlM OK0/0 20 CM 1 BTanaMBaHWs B Hee GYTOBOrO
KamHs.

3aTem onepauua nNoBTOpsAeTCA 4O LOCTUXKEHUSA NMPOEKTHOW BblCO-
Tbl KOHCTPYKLMK. 10 BepXy nocnegHero cnos KaMHei yknafblBaeTcs
NOKPbIBAKLLWNIA C/IOM BETOHHON CMecK C YMIOTHEHMEM ee MOBEPXHO-
CTHbIMW BuGpaTopamu. Ona obecrnevyeHns Tpebyemoin NNOTHOCTH,
MOHOMUTHOCTM M MPOYHOCTW KNagkyW KOANMYeCTBO BTan/MBaeMblX Kam-
Hell He AO/MKHO npeBbiwaTth 50 % 06bemMa BO3BOAUMON KOHCTPYKLMK
M KaMHW [O/KHbI pacrnofiaratbCA Ha paccTosHum 4..5 cm gpyr ot
4pyra 1n OT Hapy>XXHOW MOBEPXHOCTU KOHCTPYKLMN.
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ByTo6eTOHHaa Knagka BblIMOAHAeTCA B onanybke (B OTAENbHbIX
cnyyvasx ¢yHAaMeHTbl MOFyT COOpPYXaTbCsH BpPacnop CO CTeHKaMu
TpaHwWwen) nospycHo. lMocnefoBaTeNbHOCTb YCTAHOBKM HapY>XHON ©
BHYTPEeHHen onany60K 1 3anoIHEHNA UX BETOHOM MAEHTUYHA aHano-
FMYHbIM OMepayusM Npyu BO3BELEHWUW CTEH U3 MOHOAUTHOrO 6GeToHa.

ByTo6eTOHHas KnafKa MMeeT 60/bLUY0 MPOYHOCTL U MEHee Tpyfo-
emMKa Nno CpaBHeHUI ¢ GYTOBOIA, HO MPUBOAUT K YBENMYEHUD Pacxo-
fa LemMeHTa.

Knagka n3 npupogHbIX KaMHel HenpaBWabHON (POPMbl BbIMOIHAET-
CA TEM e MHCTPYMEHTOM U TeMMW Xe NpUcnocobaeHnsMmn, 4Tto u
Knajka n3 kmpnuya. JononHUTENbHO WCMOMNb3YeTCA TOMbKO UHCTPY-
MEHT AN pa3bMBKM M OKOJIKM KaMHeln n Tpamb6OBKM 4151 YNNOTHEHUS
KNafKu.

12.8. BO3BEJEHVE KAMEHHbIX KOHCTPYKLIMIA
B SUMHNX YCNOBUAX

Mpon3BOACTBO KaMEHHbIX PaboT B 3MMHUX YCNOBUAX UMEET pPsj
0COGEHHOCTEN, 00YCNOBMEHHbIX BAUSIHNEM OTpULATENbHbIX TeMMepa-
TYp Ha Mpouecchl YKNagKu u TBepaeHus pactsopa. C MOHMXKEHVEM
Temnepatypbl NPOLECC TBEPAEHUS pacTBOpa 3amepgnsierca. Tak, CKO-
pocTb TBEpAeHMA npu Temnepatype 5°C 3amepnsaerca B 3—4 pasa;
npu Temnepatype O°C pacTBOp MpaKTUYeCKN He TBEpAeeT.

Mpwu 6onee HU3KMX TemMnepaTypax cofepaliascs B pacTBOpe CBO-
6ofHaa Bofa npespalwjaeTcs B nef, KOTOPbIA B COEAUMHEHUE C BSXKY-
WMMK BelLecTBaMu He BCTynaeT. Ecnu TBepaeHne pacTBopa Havyanoch
paHblue 3amMep3aHusi, TO OHO MPUOCTaHaB/MBAETCS 40 TeX MOp, MokKa
cBobofHas Bofja GyaeT Haxo4MTbCs B pacTBOpe B BuAe Nibga. Kpome
TOro, 3amep3arollas Boja yBenumuumsaetrcs B o6beme o 9% 6naropa-
pA YeMy CTPYKTypa pacTBopa pa3pyLlaeTcs U OH B 3HAYMTENbHOI CTe-
NMeHu TepseT HAKOMJEHHYK [0 3aMep3aHus MPOYHOCTb.

Mpn 3amep3aH CBEXEBbLIIOXKEHHbIN B LWBaX PacTBOP 04eHb Obl-
CTPO TepsAeT NIaCTUYHOCTb, FOPM30HTa/bHbIE LWBbI OCTAKTCS HeJoCTa-
TOYHO YMJIOTHEHHbIMMW, MPU OTTaMBaHUM OHU 06GXKMMAKTCA BECOM
BblLUEe/IeXaLlel KNafKu, a 370 Bbi3bIBaeT 3HAYUTENIbHYK U HEpPaBHO-
MEPHY OCafiKy, CO34atoLyl yrpo3y NpoOYHOCTA U YCTOWYUBOCTHU
KnagKun 1 Bcero 3gaHus. MNpu paHHeM 3aMOpPaXXMBaHUU KNagKyu KOHeu-
Has NPOYHOCTb, KOTOPYH OHa NpuobpeTaeT NpPU NONOXKUTENIbHOR TeM-
nepatype, He AOCTMUraeT MapoO4yHOW U 06bIYHO He npeBbilwaeT 50 %
Tpebyemoil MPOYHOCTML.
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Mpn KamMeHHON KnafKe B 3UMHUX YCNOBUAX, BbIMOJHAEMON Ha pa-
CTBOpax C TemnepaTypoil He HmxKe 20 °C, NpUMeHAKTCS CcleaytoLmne
crnocoo6sbl:

® 3aMOpaXKMBaHMWe C NPpUMoGpPeTeHMEM PacCTBOPOM KPUTUUECKOI
MPOYHOCTM A0 3aMep3aHus;

ncnonb3oBaHMe NPOTUBOMOPO3HbIX n06aBoK,;

“cnonb3oBaHme GbICTPOTBEPAEIOLMX PACTBOPOB Ha OCHOBE
TMMHO3EMUCTOTO LEMEHTA;

B 3/1eKTPONPOrpeB KNafgKu;
B apMupoBaHue KNagku;
B K/ajKa B Tennskax.

Knazka ¢ 3aMopaKMBaHMeM NpPOM3BOAMTCA Ha OTKPbITOM BO34yXe Ha
HENOLOrPeTbIX, HO OYMLLEHHbIX OT CHera u Hanean KamHsax, yKnaablBa-
eMbIX Ha mogorpeTblil pacTBop. lMof feicTBMeM OTpuLaTeNbHOM Temne-
paTypbl pacTBOp 3aMep3aeT U B TaKOM COCTOSAHUMN HaxO4UTCS A0 OTTau-
BaHWA KNaAKW BECHOW UAM Npu UCKYCCTBEHHOM o6orpeBe. OTTasaBLUNIA
pacTBop HabupaeT MPOYHOCTb KMaAKM BO BPEMEHHbLIX NapameTpax.

KaMeHHble KOHCTPYKLMM NPU OTTauBaHWM OT/INYHAKOTCA MOBbILLIEH-
HOW fedopMaTUBHOCTLIO. B 3TOT mepuoj oTTasBLUMA PacTBOP 00XKU-
MaeTcs Bblllenexawmu cnosMmn Knagkm v KOHCTPYKLUK faroT ocas-
Ky (00 2 MM Ha 1 M BbICOTbl Knagku). Ocajka Mo BCeMY CeYeHUH0, Kak
npaBuno, HepaBHOMeEpHa.

[Ons obecneyeHUs NPOYHOCTU M 06OLLEN YCTOMYMBOCTU KNagKN Kak
B Mpouecce caMoli Knafku, Tak U A0 HaCTyNaeHUs OTTauBaHUs BbIMO-
HAKOTCA MeponpuATMA NO €e YCUNEHWUID CTalbHbIMW CBA3AMMK (puc.
12.12), KoTOpble yKNaAblBAOTCA B yrnax, B Mectax MpuUMbIKaHUA ©
nepecevyeHunsa cteH. O6was ycToh4ymBOCTb Knafgkn obecrneynBaeTcs
TakXXe 3a CYeT YCTAHOBKU MAUT MEXAY3TaXHOro NepekpbiTUa nocne
3aBepleHns Knagkn aTaxa M aHKepOBKU MX CO CTeHaMu, a Takxke
apMUPOBaHMNA KUPNUYHbIX CTONGOB 1 MPOCTEHKOB.

[o Hayana oTTaMBaHWs NPUHUMAKTCS Mepbl MO pasrpy3Ke KOHCT-
PYKUUIA WA UX ycuneHuto. And pasrpy3kum nNpoCTEHKOB B Mpoemax
Bpacnop ycTtaHaBNMBAKOTCA CTOMKN Ha KAWHbAX WU MeTannnyeckue
CTOWKM C JOMKpaTaMu, NO3BOMAOLWNMUN PEFYINPOBATb UX NOMOXKEHNE
no Mepe ocafku Knagku. Ons yBennuyeHuUs Hecylleid cnocob6HOCTU U
obecneyeHns ycTon4mBOCTM CTONOOB M NPOCTEHKOB yCTaHaBIMBaKOT-
CA CTa/ibHble 060MMbI UM MHBEHTAPHbIE XOMYThl. BbiCOKME NMPOCTEH-
KW packpennawTcs ABYCTOPOHHMMU CXMMaMW, a OTAENbHO CToAWne
CTeHbI, BbICOTA KOTOPbIX 60/ee YeM B NATb pa3 NpeBbILIaeT UX TOMLLM-
HY, BPEMEHHO 3aKpennsTca ABYCTOPOHHUMYU MOAKOCAMMU.
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Puc. 12.1 2.YcuneHue Knafku CTalbHbIMU CBA3AMMU:

a— Byrnax; 6 — B nepeceyeHnn CTeH; B — B MecCTax NpUMbIKaHUA
KO/MOHH CO CTeHamu; 7 — BepTUKabHble aHKepbl AMamMeTpom

10... 12 mm; 3 — ropusoHTanbHble cBA3N gnameTtpom 8... 10 mm;
3 — ropusoHTanbHbIli aHkep guameTpom 8... 10 Mm

BpemeHHble KpenneHusa nocfie oTTauBaHUs KnafkKyu OCTaBNAlTCA
Ha Mepuoj HavyalbHOro TBepLeHUs, HO He MeHee yem Ha 12 cyrT.

JnekTponporpes knagku (puc. 12.13) npumMmeHsieTcs npu He6Osb-
Wnx obbemax paboT A1 Hambosee Harpy>XeHHbIX MPOCTEHKOB U
CTONI6OB HVKHUX 3TaXKeil MHOTO03TaXHbIX 34aHUN.

Knagka, noanexatias nporpesy, BbIMOJIHAETCA Ha LLeMEHTHOM pa-
cTBOpe. B npouecce knagky B WBbI NMOMeLLal0TCA NiacTUHYaTble 3nek-
TPOAbl, MOAKAOUAaeMble 3aTeM K 3N1EeKTPUYECKON CeTu Hanps>KeHuem
220...380 B (puc. 12.13, a). B apmnpoBaHHOW KnafKe ponb 3/ME€KTPOA0B
BbIMOMHAKT CTanbHble ceTku (puc. 12.13, 0).

JNeKTpUYeCKUin TOK, MPOXOAS Yepe3 pacTBOPHbIE LIBLI, Harpesa-
et ux go temnepatypbl 30...35 °C, yckopsAs Tem cambIiM MpPoOLecc TBep-
LeHnsA. DNeKTPOnporpes KNagku Npofoaxaerca o Habopa pacTBOpPOM
He MeHee 20 % MapO4YHOW NMPOYHOCTML.

OC06eHHOCTM NPOM3BOACTBA KUPMNUYHON KNafKu B 3UMHUX YCNO-
BUSAX:

B COKpallaeTca pasmep JeNIFTHOK, yBENMYMBAeTCA YNCN0 KaMeH-
WMKoB, obecneynsaeTca 6bICTPOE BO3BELEHUE KNafKu Mo
BbicOTe C 0653aTeNlbHbIM N OHOBPEMEHHbIM BbIMOSHEHUEM
paboT cpa3y Ha BCeli 3aXBaTKe;

B 1Py MHOTOPSAAHON CUCTEMe NepPeBA3KN BepTUKabHble Npo-
[ONbHbIE LWBbI NepeBA3bIBAKTCA HE PEXXEe YeM Yepes KaxKable
TpY paga;

® 3anac pacTsopa Ha paboyemM MecTe [OMYyCKaeTCs TO/MbKO Ha
20... 30 MUH paboThl; AWNK JO/MKEH ObITb yTENNEH U 060py-
[0BaH NOJOrpeBsoM;
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Puc. 12.13.CxemMbl aneKTponporpesa:

a — KUPMUYHOW CTeHbl; 6 — KMpnuMYHOro ctonba; 7 —
afleKTpuyeckas cetb; 2 — nnacTMH4YaTble 3NEeKTPOAbl; 3 — OTnaliKu;
4 — npoBofa;, 5 — cTanbHaa ceTka

* He paspellaeTcs yKNaAblBaTb B KOHCTPYKLMIO HAMOKLIWI 1
o06nefeHeBLI NI KNPMNY;

B He JONYCKaeTCs NpW nepepbiBax B paboTe 0CTaB/IATbL PaCTBOP
Ha BEPXHEM CI0€ KNaAKu.

OXPAHA TPY[A MNPV BO3BEAEHUN 30AHUI
M3 KUPMNYA

BesonacHocTb paboThl KaMeHLMKa 06ecneymBaeTcsa npaBUabHOM
opraHusauuein Tpypa, UCNPaBHOCTbIO MHCTPYMEHTOB U MeXaHWU3MOB,
HafleXXHOCTLI0 NIECOB 1 NOAMOCTEA U 0653aTeNIbHbIM BbIMOMHEHUEM
Tpe6oBaHWiA TexHUKKN 6e3onacHocTn (CHulM «TexHuka 6e30nacHOCTH
B CTPOUTENbCTBE®).

KOHCTPYKLMM TpaHCNOPTHbIX CPeACTB U Tapbl (3axBaTtbl, 6yHKepa,
MOALOHbI M T.A4.) LO/MKHbI UCKAOYATb BO3MOXHOCTb MX CaMOMpPOU3-
BO/bHOFO OMPOKUALIBAHUS WKW PACKPbITUA BO BpeMa nogbema u ne-
pemMeLLeHus.

Jleca n nogmocTy cnepyeT ycTaHaBNMBaTh B COOTBETCTBUU C Tpe-
60BaHMAMM K UX MPOYHOCTM, YCTOMUYMBOCTU WM HANNUYUIKO HaLEXHbIX
OTrpaXXAeHuA.
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Puc. 12.14./AHBeHTapHble NpPUCNocobneHuns:

a — KPOHWTENH AN YKNaaKy 3aliMTHBIX KO3bIPbKOB; 6 —
OrpaxfeHune npoema B MepekpbITUn

HacTunbl necos, NOAMOCTEN U CTPEMSAHOK OrpaxjalwT nepuiamu
BbICOTOW He MeHee 1M c 60PTOBOW JOCKOW BbICOTO He MeHee 18 cm.
Mepuna n 60pTOBYHD AOCKY pacnonaratdT C BHYTPEHHEN CTOPOHbI.
Mpoxopabl 3anpelaeTca 3arpoMoxgatb. [aa KaMeHLWKOB Heobxoan-
MO OCTaBNSTb BAO/b BCEro ()poHTa paboT NMPoXos LWMPUHONA He MeHee
70 cm.

HaunHas knagky KaxAoro HOBOro 3Taxka C YPOBHS CMOHTUPOBAH-
HOro MepeKkpbITUA, OTMeTKa KOTOPOro BCerga Bbille o6pe3a CTeHsl,
KaMeHLW KN LO/MKHbI paboTaTb C MOHTQXHbIM NOACOM 1 0643aTeNbHO
NPUKPENATLCA K HafeXHbIM 3/IEMeHTaM MepeKpbITAA, Hanpumep K
MOHTaXHbIM NeTAAM.

Mpy knagkKe CTeH C BHYTPEHHWUX MOAMOCTen Heo6XoAMMO No BCe-
My MepuMeTpy 34aHus ycTpamBaTb HApYXXHble 3allUTHble KO3blpPbKU
B BUJE HACTW/Ma Ha KPOHLITeRHaX, HaBELWMBAEMbIX Ha CTa/llbHble KPH-
KW, KOTOpble 3aJeNblBat0T B KNafKy No Mepe Mx Bo3BefeHMA. [epBbIii
PAL KO3bIPbKOB YCTaHaBNMBAlOT Ha BbiCOTe He Oosee 6 M OT 3eMau,
BTOPOW ¥ nocneaytoline psagbl — Ha BbicoTe 6...7 M Haj npegbiay-
wum (puc. 12.14, a).

[lBepHble 1 OKOHHble MPOEMbl B CTEHAX, HAXOAALLMECA HA YPOBHE
HacTMNOB uUnu Bbiwe Mx go 0,6 M, a TakxKe OTBEPCTUA U NPOeMbl B
HacTunax Heob6Xo4MMO 3aKpblBaTb WAM OrpaXkjaTb nepunamMmu Ha Bbl-
coty 1m (puc. 12.14, 6).

Jlo ycTpoicTBa KO3bIpbKOB MOXHO BECTW KNajKy CTEH 34aHusA Ha
BbICOTY He 60/iee 8 M Npu YCNOBMM YCTPOICTBA Ha 3eMJie OTPaXAeHns
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Mo nepuMmeTpy 34aHus Ha PacCTOsHMM He MeHee 1,5 M 0T BO3BOAVMOV
CTeHbl. Haa BX0faMu B NECTHUUYHbIE K/IETKW MPU KNafKe CTEH C BHYT-
PEHHWX MOAMOCTEll yCTpauBarT HaBECHI.

Pas6opka NecoB Mocie OKOHYaHUs paboT BeaeTcs mocnefoBaTeslb-
HO CBEpXY BHMW3 MO fipycam.

AW

KOHTPOJIbHbIE BOTNPOCHI

Kakune npaBuna paspesku MCNonb3ykTCA Npu BO3BEAEHUN CTEH
n3 Kupnuya?

KakoBbl pa3mepbl 06bIYHOr0 Kupnmya?

Uro Takoe 3abytka?

KaKkoii MHCTPYMEHT MCNOoNb3yeTcs Npu BEAEHWUN KAPMNUYHOW Knag-
Kn?

Uro coboin npeactaBnsieT obneryeHHas knagka?

Kakve mMeponpustMs HeobxoAuMMbl Npy NPOU3BOACTBE KNajku B
3UMHUX YCNOBUAX?

KakoBbl 0CO6EHHOCTM NPOU3BOACTBA KaMeHHbIX paboT B yCNnoBu-
AX KapKoro kaumara?

Uepes kakoe paccTosiH1e Mo BbICOTE 3AaHNs yCTpanBaroT KO3blpb-
Kn?



Fnaea 13

BO3BEAEHUE 3JAHNN 3 MATKIX
OBONOYEK 1 AEPEBAHHbLIX
KOHCTPYKLWW

MpenmyLLecTBOM MArK1x 060104eK ABNSETCA UX BbICOKAass MOOWUILHOCTb,
NMo3BO/AIOLLAA 3a HECKOMbKO YacoB WM CYTOK NMEpPeKpbiBaTb 3HAYUTENbHbIE
naowagn 1 npyu HeobxoAMMOCTU B KOPOTKOE BpeMsi pasbupatb uUx 1 nepe-
6a3upoBaTtb Ha fpyroe mecto. [pu 3TOM TpyAoBble 3atpaThbl, CBA3aHHbIE U
ux Bo3BefeHnem, B 10— 15 pa3 Hmxe Nno CpaBHEHUKD CO CTPOUTENLCTBOM
13 TPAAULMOHHBIX KOHCTPYKUUIA. Manas macca MsArkux 060104eK 1 KOMNakT-
HOCTb B CNOXEHHOM BUe fenatT yao6HOW nx TpaHcnopTnpoBaHue. Cpok
Cny6bl MArkKMx 060M104eK He npesblwaet 6...8 ner.

[lepeBAHHbIE KOHCTPYKLUM NMPUMEHSAIOTCA B BUAE KOHCTPYKTUBHbIX
31eMeHTOB 3AaHuii 1 06nafjalT cpaBHUTENbHO Manoil mMaccoii 1 60/b-
LLOV CTOMKOCTbIO K arpecCMBHbIM BO3AeNCTBUAM. Mcnonb3oBaHne Takux
JepeBAHHbIX KOHCTPYKLUWIA, Kak 6anku, apku, pambl, (epMbl B KayecTBe
HeCyLMX AN NOKPbITUIA 60NbLIENPONETHbIX 34aHUI, B CBA3M C UX He-
60/bLIOA MacCO NPUBOANUT K 06NErYEHNIO U YAELIEBNEHUIO 3EMEHTOB
cO6OpPHOro ¥ MOHONUTHOTO Kapkaca.

13.1. OCHOBHbIE TEPMWHbI W OMPEAENEHNA

BeHel — fepeBAHHbI Kapkac — B3aMMHO CBA3aHHble YeTbipe
6peBHa, COCTaBAAOLLINE OAWNH FTOPU3OHTANbHBIA PAS AepEBAHHOW py6-
NIEHOW MOCTPONKM.

Harenb — B CTPOUTENbCTBE LEPEBAHHbIA UM MeTannmyeckuii
CTEPXeHb LUANHAPUYECKON U ApYroi opmMbl, NpUMEHAEMbI AN
CKpenaeHusa (cnaavymBaHus) YacTeil fLepeBAHHbIX KOHCTPYKLWIA.

MAIMHTYC — AepeBsiHHbIV MPOGUNMPOBaHHbIA B6pYyCOK, pacnono-
XEHHbI/i BAONb BHYTPEHHUX CTEH 3[aHWA U 3aKpblBalO WU Wenb
MeXAy MOJIOM W CTEHOWA.

MHeBMaTHNYECKNE KOHCTPYKLUNM — 060M0YKM N3 TKAHEBbIX MaTe-
pvanoB UAM MAEHOK, Hecyllas CNOCO6GHOCTb KOTOPLIX 06ecneynBaeT-
CSl BHYTPEHHMM [JaBfeHuemM BO3LyXa.
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13.2.  MOHTAX MArkKMX OBOJIOYEK

MsArkue 060104KN UCMONb3YOTCA AN MOKPbLITUI Pa3IMYHOrO poja
3PENUNLLHBIX U CMOPTUBHbLIX COOPYXEHWIA, CKNafoB u T.4. OHU BbINON-
HAKOTCA M3 BO3LYXOHENPOHNLAEMON CUHTETUYECKON TKaHW, MOKPbI-
TON TOHKMUM C/0EM PEe3MHbl UM NaacTMacchl, MOTYT 6bITb YTEMEHHbI-
mu. ®opma, yCTOMYMBOCTb M Hecylasd CNoCcO6HOCTb MATKOR 060/104-
Kn obecneymBalOTCA MOCTOAHHO MOLAEPXMBAEMbIM aTMOCHEPHbIM
LaBneHVeM WX IEFKUM KapkKacoM, UMEKT MPO/eTbl, He MpPeBbillato-
wwre 100 m 1 nepekpbiBatoWwme naowais o 5000 m3,

B 3aBMCUMOCTU OT KOHCTPYKLUWN N HAa3HAYEHUS COOPYXKEHUS MAT-
Kre 060/104KM MOTYT MMETb pPasINYHy Gopmy.

Markme 060/104KM MOTYT ObITb MHEBMATUYECKME U TEHTOBbLIE (puC.
13.1). MHeBMaTMUYeCcKe 060104KN NO XapaKTepy UCMNONb30BaHUA U3-
ObITOYHOrO AaB/IEHNS UMEKOT [jBe Pa3HOBMAHOCTU: BO3LYXOOMOPHbLIE U
NMHEBMOKapKacHbIE.

Bo3gyxoonopHble 060/104KM MOALEPXKMBAKTCA B MPOEKTHOM MOJO-
XXEHUMN N30bITOYHLIM AaB/IEHUEM BO3JyXa, CO3[aBaeMbliM BHYTpMW Mo-
MeLLeHUs n obecneynBalOLLLMM B KOHCTPYKLUM COCTOAHME MpenBapu-
TeNbHO-HAMPAXEeHHOro paBHOBeCUS.

B nHeBMOKapKacHbIX, NN BO3LYXOHECOMbIX, 060/104Kax HecyLune
(DYHKLUN BbIMOMHAT TpybyaTble HafyBHblE apKu, a orpaxjaroLue —

Puc. 13.1. Tunbl MATKUX 06010YEK:

| — nMHeBMaTuyeckue; Il — TeHTOBble, a — BO3/yxoornopHas
UMAMHAPUYecKas, 6 — BO3ayxonopHas KynonoobpasHasi; B —
BO3/yXOHecoMasi, I — pasBepTbliBaloLlascs; 4 — nanatoyHas; e —
cknaguaras

11 CTpOUTENbCTBO XUNbIX N 06LLECTBEHHbIX 3faHUI 3 O 5



BO34YXOHENpPOHMLLaeMas TKaHb. Y CTONYMBOCTb COOPYXeHus obecne-
4MBaeTCs 3a CYeT M36bLITOYHOrO [JaBfeHMs BO3Ayxa, CO3[4aBaemMoro B
Kapkace.

YcTaHOBKa MHEBMATUYECKUX KOHCTPYKLUA COCTOUT U3 HECKONbKUX
onepauunii. O60104Ka B CNOXEHHOM BUAe [OCTaBNAeTCA K MecTy yc-
TAHOBKU W packnafblBaeTcs Ha crneluanbHO NOATrOTOBEHHONW niouas-
Ke. BopTa 060/104KM N0 NepUMeTPY KpPensaTcs pe3nHOBbIMU Tpy6amu,
Hamo/HeHHbIMY BOAOM UM MECKOM, C YCTPOMUCTBOM aHKepHbIX Kpen-
neHunit. KoHubl TpybyaTbiX HagyBHbIX 3/1EMEHTOB MHEBMOKapKaCHbIX
KOHCTPYKLUMIA KpenaTcs aHKepamu LITOMNOPHOrO TUMa W CTanbHbIMU
OTTSXKKamu. 3aTem B 060/104Ke MAU TpybYaTOM KapkKace C MNOMOLLbIO
npocTeiwmnx BO3AYXOAYBHbIX YCTPONCTB cO3f4aeTca U3bbITOYHOE AaB-
NeHne, KOTOpoe NofHMMaeT 060/104KY B MPOEKTHOE MOMOXKEHME.

B TeHTOBbIX (ManaToyHbIX) 060/104KaX HECYLLUMU ABNATCA NErkue
CKNaAblBaKoLWLMecs Kapkacbl M3 allOMUHWEBbLIX CTEKONNACTUKOBbIX
AN NONN3ITUNEHOBLIX TPY6, a B Ka4ecTBE OFpPaXKAeHU MCMNONb3YOT-
C CUHTETUYECKUE TKaHW.

MOHTaX TEHTOBbIX KOHCTPYKLMIA BbIMOMHAETCA C MOMOLLbIO NEFKUX
KpPaHOB WM BPYYHYH C NPUMEHEHMEM MPOCTEALLINX MOHTaXHbIX NpPK-
cnocobnexunii. O60M04Ka N0 NEPUMETPY 3aKPENIAeTCAa MHBEHTAPHbIMU
aHKepaMmun 1 06BanoOBLIBAETCA TPYHTOM. [1pu HaNMUYUK B TEHTOBbLIX KOH-
CTPYKLMAX HAPY>XHbIX NMOALEPXKMUBAIOLLMX CTOEK OHW KPEnATcs C MOMO-
Wbl CTalbHbIX BAHT C HATSHXXHbIMU YCTPONCTBAMU 1 @aHKEPOB.

13.3.  BO3BE[EHVIE 3[AHWA V3 LEPEBAHHbIX
KOHCTPYKLMIA

[epeBsiHHbIE XUMble 34aHUS UMEKT MPEMMYLLECTBEHHO KapKac-
HYH, WNTOBYH M BpycyaTyt KOHCTPyKUMto. CTeHbl 3gaHuii cobupa-
lOTCS U3 WNTOB, AOCOK, BpYycbeB MU 6peBeH. MepeKpbITUSA, MOKPbI-
TVA U APYTUe Hecywme KOHCTPYKLUN MOHTUPYHOTCSA M3 MakCMMaibHO
YKPYMHEHHbIX 6/10KOB. MOHTaX AepeBAHHbIX LWMTOBbIX, KapKacHbIX
GpycyaTbiX 3[aHUI BefeTCs, KaK MpaBWI0, NO3NEMEHTHbIM METO/OM.

[epeBAHHbIE KOHCTPYKLMY MPUMEHAIOTCA KakK Hecylme KOHCTPYK-
UMM KapKaca W KPOBMW MPW BO3BEAEHUMN XWMbIX U 0OLLECTBEHHbIX
3[aHWi (CMOPTUBHBLIX COOPYXXEHWIA, MarasvHoB, OMUCHbIX LIEHTPOB,
TPAHCMOPTHbIX TEPMUHANOB), @ TaKXKe KaK HapyXHble U BHYTPEHHMNE
OT[EN0YHbIe MaTepuansbl.

Cbopka fepeBsHHOro goma u3 6pycbe (puc. 13.2) HauMHaeTcs ¢
YCTAHOBKM MO NepuUMeTPy BCEX CTeH 3[aHWUa 06BS3KKM U3 Gpyca ceve-
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Puc. 13.2. C6opka CTeH 3aaHuii N3 6pyCcbeB:

a — conpshxeHne BpycbeB HapYyXHbIX CTEH; 6 — compshkeHue
6pycbeB BHYTPEHHUX CTEH; B —CONPSHXKEHNE HapyXHOW CTEHbI C
BHYTPEHHEN; T — compsbkeHne OKOHHOW KOpOBKM € GpyCbsMM
HapyXHOW CTeHbl; 1 — Harenb; 2 — LUMOHKA; 3 — pelika um
rpebeHb

Huem 180(200) x 180(200) mm. O6BA3Ka yKnafblBaeTCAa Ha TLATe/bHO
BbIBEPEHHYO MOBEPXHOCTb (PYHAAMEHTA, HA KOTOPOM B MecTax Onu-
paHua 006BA3KM NpeaycMaTpuBarOTCA TMAPOU30NALUOHHbBIE Y AHTU-
CeNnTUPOBaHHbIE NMPOKNaAKW. HapyxHble CTeHbl 34aHuii cobuparoTcs
13 BpycyaTblX 3aroToBoK cevyeHuem 150(180) x 150(180) mm, yknafbl-
BaeMblX Ha 00BA3KY MocfefoBaTeNbHO, PAL 3a PALOM, C MPOKNAAKON
C/I0A MaKAn B CTbIKaxX U MexXnay pafamu. 3nemeHTbl CTeH Mexay coboii
COeAMHATCA HarenamMu guametpom 25 MM u agnuHoi 400 mm. Yrno-
Bble COMPSXKEHWNSA BbIMONHATCA NYTEM CMeLLeHUA BPYCbeB B CMEX-
HbIX PAJAax U yCTaHOBKW BepTUKaNbHOM LUMOHKK, NpeAoTBpaLatoLLel
npofyBaHWe B BepPTUKaNbHOM CTblke. [ns yKnafku 6anok nepekpbiTuii
B CMEXHbIX pAjax yCcTpaumBaroTCA COBNajarlle 0TBepCTus, rnybnHa
KOTOPbIX paBHAETCA MOMOBMHE BbICOThHI Banku.

MOHTaX 34aHUi U3 WUTOBbIX KOHCTPYKUMin (puc. 13.3, a) Ha4YuHa-
eTcs Cc ycTpoicTBa 06BsI3KKU. MepeKkpbiTMe Hafd MNOAMNObEM COOMpaeT-
CA M3 rOTOBbIX LWWTOB, @ 3aTeM YCTaHaB/IMBAKTCA OCTallbHbIE LW NUTbI
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Puc. 13.3. MOHTaxX [epeBAHHbIX KOHCTPYKLMIA;

a — LWUTOBOro goma; 6 — KapkacHoro goma; 7 — CTEHOBblE LUTbI;
2 —yrnoBas CTOKa; 3 — BepxHAs 06BA3Ka; 4 — BpeMeHHas
cxBaTtka, 5 — peika-Bknagblw; 6 — BpeMeHHbIi nogkoc; 7 —
nogctponuibHas pama; 8 — yrnosble WUTbl; 9 — KOHbKOBas
thepma; 70 — CTPONWUAbHbBIA WMUT

CTEH W MeperopofoK B MOcC/ief0BaTeNlbHOCTU, 06ecneymnBaroL el nx
Hanb6oMbLWY YCTONUYMBOCTb. LLNTbl COEANMHAIOTCSA BEPTUKANbHbLIMU
LWINOHKaMW C YKNa[KON BCTbIK TENMO- U TMAPOU30NALNOHHBIX NPOKa-
[OK. o BepXy yCTaHOBMEHHbIX WWUTOB YKablBalOTCA 00BA30UYHbIE
[OCKW, 3aTeM LWMTbl NEPEKPbITUA U KPbILLK.

KapkacHble 34aHNS MMeT MeHbLUYIO CTeMeHb 3aBOACKON FOTOBHO-
CTW MO CPaBHEHMIO C WMTOBLIMY AOoMaMu. VIX aneMeHTbl MOCTaBAAOT-
CS Ha CTpOoNAoLWaAKy NOMHOCTbIO MOAFOTOB/AEHHbIMY AN COOPKKU, HO
6e3 npefBapmuTeNIbHOTO YKPYNHEHNA. MOHTaX KapkKacHoro goma (puc.
13.3, 6) Ha4YMHaAETCA C YCTAHOBKM HWKHEN 06BA3KM M 6anoK nepekpbl-
TVA Haf nognosibeM. Mo 6ankam nNepekpbITUA BAONb CTEH U MEpPeropo-
[OK YKNafblBAOTCA LWNTbl BDEMEHHOTO HacTuaa, ¢ KOTOPOro npogosn-
XarTcs paboTbl.

Cb6opKa CTeH HauYMHaeTCa C YCTaHOBKM YINOBbIX paM Kapkaca. 3a-
TEM MOHTUPYIOTCA pambl Kapkaca U KOpoOKM MpoeMoB B NnociefoBa-
TeNbHOCTK, obecneynBaroLleld HanboNbLWY YCTOWYMBOCTb 3[aHuA.
Pambl Kapkaca BpeMeHHO 3akpennsatTca nogkocamu. Mo Bepxy pam



YKNaAblBaeTCcs BEPXHAA 06BA3Ka, a N0 Hel — BGankym Mexgy3aTaxHo-
ro nepekpbiTusa. C60pKa CTeH BTOPOro 3Taxka BeLeTCA aHalornyHo.
Mo pamam BTOPOro ataxka KnageTca NOACTPONMAbHaA 06BsA3Ka 1 6an-
KW YepAavyHOro nepekpbiTUSA C NOCAeAytoLLeil yCTaHOBKOM 3/1eMEHTOB
Kpbllwy. Mocne ycTpoiicTBa KPOBAW CTeHbl YTENNAKTCA. BHyTpeHHME
paboTbl 3aKaHYMBAKTCA YCTPOWCTBOM NIECTHUL, HAaCTUAKOM NOMOB, YC-
TaHOBKOI HalIMYHWUKOB W NANHTYCOB; Hapy>XHble — YCTAHOBKON LiM-
TOB KapHu3a, obpamieHMemM MPOEMOB HalUYHUKAMW W YCTPOACTBOM
KO3blPbKOB HaJ KPbl/bL,OM.

MoHTane gepeBAHHbIX KOHCTPYKLUA B NpUHLMNE HE OTAMYaeTcs OT
MOHTa)kxa N6bIX APYTrMX KPYNHOpPasMepHbIX KOHCTpPyKuuii. Mpu
noAbemMe KNeeHbIX KOHCTPYKLUMWIA, YTOObI n36exaTb CMATUA LpeBecu-
Hbl, B MecTax 06xBaTa KOHCTPYKLMIA cTponmamu ycTpauBaloTCa Npo-
KNnagku 13 yronkoBoW cTanu uauM pe3nHoBsblie. pu TpaHcnopTupoBa-
HUW N XPAHEHUU K/eeHbIX LepPeBAHHbIX KOHCTPYKUUIA Heobxoaumo
n3beratb UX yBnaxHeHus. KOHCTPYKLUM TPAaHCOOPTUPYOTCA YKPYyN-
HEHHbIMW 31EMEHTaMUN WM B MakeTax.

KneeHble 60NbLIENPONETHLIE JePeBAHHbIE KOHCTPYKLUN MOHTUPY-
I0TCA NerkMn aBTOMOGUMbHLIMY KpaHamu ¢ MPUMEHEHMEM crelnanb-
HbIX BPEMEHHbIX MOHTaXHbIX onop. Npu Heo6X0AMMOCTH NPOU3BO-
OUTCSA YKPYMHEHWEe OTAEeNbHbIX 31EMEHTOB B MOHTaXHble 610KM.

[na c60pKuN KneeHbIX U MeTannofepeBsHHbIX apoK 60/1bWOro npo-
neTa NpUMeHsAeTCa nepeABuKHaa ballHsA, KOTopas ycTaHaBAMBaeTCa B

Puc. 13.4. MoHTax apok:

a — KneeHblx; 6 — MeTaniofepeBsHHbIX, 1 —
camoypaBHOBelLVBatoLLas Tpasepca; 2 — nonyasToMaTMyeckumii
3axBaT; 3 — pesuHoBble MOAKNAAKN; 4 — BPEMEHHbIE OMnopbl, 5 —
meTanIuyeckas 3atsxka
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Puc. 13.5. Cxema MOHTaxa AepeBSHHbIX KOHCTPYKLMIA:

a — paMHOro TWna OfHWM KpaHoM; 6 — paMHOro Tuna AByms
KpaHamu; 1 — CTEHOBble OrpaxAeHUs; 2 — MOHTaxHas onopa;

3 — NAUTbI MOKPbITUS; 4 — KpaH; 5 — Hecyline KOHCTPYKUuK; 6 —
MOHTMpYeMasi KOHCTPYKLS

cepefuHe nposieTa B Ka4yeCTBE BPEMEHHOW ONOpbl KOHCTPYKLUMW W
CNYXUT NpU 3TOM NOWaAKON A5 cO0PKM CpefHero ysna apku (puc.
13.4).

YCTaHOB/EHHbIE B MPOEKTHOE MOI0XKEHNE KOHCTPYKLUM 3aKpenns-
IOTCA MOCTOAHHBIMU U BPEMEHHbLIMU CBA3SIMYU. BepxHuii nosc nepsoi
CMOHTMPOBAHHOW (PepMbl packpennseTcs pacyaikamu, a mocne ycra-
HOBKW BTOpPOI hepMbl nepBas v BTopas (hepMbl CBSA3bIBAHOTCS B XKECT-
KWA MPOCTPAHCTBEHHbIV 610K CBA3SMMW U 3/IEMEHTAMMN KPbILK.

Banky v NPOroHbl NepPeKpbITUIA U MOKPbITUA MOHTUPYOTCA C NOA-
MOCTei. [lepeBsiHHbIE KOHCTPYKLMWW yCTaHABMMBAKOTCA, KaK NpaBuso,
LLeTMKOM, 3a UCK/HYEHMEM apoK U hepm 6OMbLINX MPOSIETOB, KOTO-
pble MOHTUPYKOTCS MO YacTAM OLHMM WU ABYMSA KpaHamu OfHOBpe-
MeHHO (puc. 13.5).

MOHTaXHble CTbIKW AEPEBSAHHbIX KOHCTPYKLUWIA BbINOMNHAKTCA C
MOMOLLbI MEeTaN/IMYeCKNX KPemnexHbliX 3/1eMeHTOB (Haknagok, 60NToB,
XOMYTOB, LWAPHWPOB W Ap.) WX TFBO3AeN, WYPYNOB U Harene.

Mocne yCcTaHOBKYW AePEeBAHHbIX KOHCTPYKLUMIA UX aHTUCENTUPYIOT 1
MOKPbIBAOT OTHE3aLMTHbIMK COCTaBaMu.

MocnefoBaTeNbHOCTb MOHTaXa KOHCTPYKLMIA JOMXHA obecneyn-
BaTb MX YCTOMYMBOCTb M NpejoTBpawaTb X YBaXKHEHMUE.

NAEA OXPAHA TPYAA 1 NMPOTUBOMOXAPHASA
SAWNTA AEPEBAHHBIX KOHCTPYKLIAW

Mpu c60pKe CTeH M3 AepeBAHHbIX KOHCTPYKUWUIA nogMocTu ycTpa-
MBalTCA Yepes Kaxable 1,2 M No BbiCOTe. YKNafKa BEpXHeN 06BA3KMN
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1 6an0K NepekpbITUA JONYCKAeTCH NOCNAe TOro, Kak CTOWKM 1Uan pambl
KapkKaca yKpenaeHbl MogkocamMmun B BYX B3aMMHO-MEPNEHANKYNAPHbIX
HanpaeneHnax. [lo Hayana MOHTaXa Kapkaca BTOPOro aTtaxa BCe
CTOWKM MepBOro 3aTaxa YKPEenasTCAa packocamm XeCcTKOCTU.

Bankm MexAy3aTaXHbIX W YepAauyHbIX NEPEeKPbITUiA, 31eMEHTbI NO-
TOMIKOB YyKfafblBatoTcs ¢ nogmocTeli. [ns MOHTaxa Nneperopojok,
CTPOMUAbHbIX KOHCTPYKLUWIA ¥ APYrnX YyacTeil 34aHUs ¢ NepeKkpbiTuA-
My no 6ankam NOCNeAHUX YKNaAbiBaeTCA HACTUM LUMPUHON He MeHee
0,7 M, C YKpenseHnem WNTOB Ha onopax.

Pabounx, 3aHATbIX Ha aHTUCENTUPOBAHUMN KOHCTPYKLMIA, HEO6XO-
AMMO o0b6ecneynTb CNeLoAeX A0 1 3alUTHBIMU NPUCNOCOBNEHNAMMN.
Mocne paboTbl MHCTPYMEHTbI M NPUCNOCOBAEHNS HEOOXOAMMO MpO-
MbIBaTb.

[na obecneyeHns NPOTMBOMOXAPHON 3alUTbl KypeHue paspella-
eTCA TO/IbKO B CreumnanbHO OTBEAEHHbIX MeTax, rfe ycTaHoB/eHbl 604-
KW C BOAOW WAN YpPHbI.

JlecHble n gpyrue matepuanbl He0OXOANMO CKNagmpoBaTb B COOT-
BETCTBUW CO CTPOMUTE/IbHbIM TEHMIaHOM, He 3arpoMoxxfjas Aopor u
npoesfos. LLTabens necHblX MaTtepuanoB JO/MKHbI OblTb yAaneHbl OT
BPEMEHHbIX Y MOCTOSHHbIX 34aHUA U COOPYXEHWI: Kpyrable MaTepu-
anbl — Ha paccTtofHue He MeHee 15 M; NUNEHbIE — HA PaCCTOAHUE He
meHee 30 wm.

C TeppuTOpuM CKNafja NecHbIX MaTepnanoB Heo6XOLWMO CHATb
[EPH M NMepuoAnYeckn oyunLiaTb ee OT KOpbl U LWenbl. Pa3BognTb KOCT-
pbl Ha TEPPUTOPUN CTPOUTENLCTBA 3aMpeLLaeTcs.

KOHTPO/IbHBIE BOMPOCHI

Kakue Bbl 3HaeTe TUMbl MArKrx 060104eK?

Kakue cyLLecTBYOT TUMbI AePEBAHHbIX JOMOB?

Kakuve cTponoBoYHble NPUCNOCO6NEHUST NCNONb3YIOT MPU MOHTa-

Xe AepEeBSHHbIX KOHCTPYKLNIA?

4. Kakve rpy3onofbeMHble MallMHbl UCMONb3YOT NPU MOHTaXe
apok?

5. [ns yero NpyMeHSOT NPOKNaAKN MPU NOLbEME KNeeHbIX KOHCT-
pYKUMWin?

B. Kakue KpenexHble 3neMeHTbl UCMONb3YOT ANS CTbIKOB AePEeBsH-
HbIX KOHCTPYKLWIA?

7. Kakve Meponpustvst BbINOMHAKT 4151 obecneyeHns npoTyMBono-

XapHoli 6e3onacHoCTN?
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Fnasa 14

YCTPOWCTBO KPOBE/Ib X 1 Jibl X
N OBLLECTBEHHbIX 3LAHNIA

YCTpOliCTBO KpPOBEeb — MOCNefHAS CTafMa BO3BeLeHUs 3haHus. Tex-
HOMOTMYECKUIA NpoLecc yCTpoCTBA KPOBM 3aBUCUT OT BMAA UCMONb3Y-
eMOro KpoBe/nbHOro marepuana.

KpoBnsi — BepXHWIA 31eMeHT Kpbiwun (MOKPbITUE) — HENOCpPeACTBEH-
HO noABepraeTcss aTMOC(epHbIM BO3AENCTBMSAM U OT €e KauyecTBa BO
MHOrOM 3aBWCUT JONTOBEYHOCTb BCEro 3faHusa B LenoM. KpoBns foOnx-
Ha 6biTb BOAOHENPOHULAEMON, BOAOCTONKONM, TEPMOCTONKON 1 focTa-
TOYHO MPOYHON, YTOObI BOCMPUHMMATL HArpy3ku OT CHera u MexaHuye-
CKOro BO3/ENCTBUSA, HanpUuMep Npu pPeMOoHTE.

14.1. OCHOBHbIE TEPMWHbI 1 OMNPEAENEHNA

Fmapomnsonayms — 3auimMTa KOHCTPYKUMWIA, 34aHUI U COOPYXKEHUN
OT BO3[eNCTBUSA HA HUX BOAbl U APYTUX XWUAKOCTEN, a Takxe cpef-
CTBa, NPUMeEHSEMble AN 3TUX Lenein.

3anonHeHne (3anMBKa) LIBOB M TpPELUH — TeXHONOrn4yeckas one-
pauus BBeLEHMA B Na3 LIBa UM TPeLWUHbl repmMmeTrka (MacTukn) Ans
obecneyeHns MX BOLOHEMPOHULAEMOCTH.

KpoBnsi — BepXHWI BOAOHENPOHMLaeMbIA cioli (060104Ka) Kpbl-
Wy 3gaHus u3 tona, pybeponga, GUTYMHbIX U APYTUMX MAacTuK, ac-
6ecToLEeMeHTHbIX NAUTOK W NNCTOB, NUCTOBOW CTanu, Yepenuubl K
T.4.

Kpbiwa — BepxHAa orpaxgjarwlyas KOHCTPYKLMA 3haHusA, COCTOA-
was u3 Hecyulel yactu (ctponuna, epmbl, MaHenn n ap.) ¥ KpoBAW.
Kpblwn 6bIBalOT YepaayHble U 6ecyeppayHble.

MpoTuBOoNo>KapHasa cTeHa (bpaHamayap) pasbeauHAeT nubo
CMeXHble MOMELLeHNA OQHOTO 34aHWA, MO0 «CMEeXHble» 3haHug,
NPenAaTCTBYS PacnpoCTPaHeHUIO MoxXapa; BbIMO/HAETCA U3 Hecropa-
eMbIX MaTepuanos.

| 312



14.2. BWAbl KPOBEJ/IbHbIX MATEPVANOB

Hanbonee WMPOKO UCNONb3YHOTCA PYNOHHbIE KPOBENbHbIE MaTepU-
anbl ¥ MacTUYHble KPOBMW, MO3BONAKOLME NPUMEHATb CPEACTBA MeXa-
HU3aLnK 1, KaK cneacTBue, CYLeCTBEHHO COKpalwaTb TPYA0EMKOCTb
yCTpoicTBa KpoBAu. [Nd Mano3TaXXHOro CTPOUTENbCTBA XU/bIX 3f4a-
HUI NPUMEHSAETCA KPOBNS M3 MEeTaN/IOKeEPaMUKN — MeTanImyeckmnx
NNCTOB U3 OLMHKOBAHHOIO XXefe3a 60/bLIOro pasmMepa, UMUTUPYLO-
WMX KPOB/O M3 Yepenuubl, a TakXe KPOBAS M3 acbecTOLEeMEHTHbIX
mMaTepuanoB, MCTOBON CTanu 1 Yepenuubl.

PynoHHas KpoBns npeAcTaBnsieT cob6oii rMOKWUIA NM30NALMOHHbI
KOBep, COCTOAWMNIA N3 HECKONbKUX CNOEB PYNOHHOTO KPOBENbHOTO
mMaTepuana u KpOBENbHOW MacTUKW. [ns yCTPONCTBA TaKUX KPOBENb
NPUMEHATCA NOKPOBHble (pybepoupa, cTeknopybepoupa, Tonb KpPo-
BE/bHbIW, AerTe6buTyMHble N TyApOKamoBble maTepuanbl) U 6ecrnok-
pOBHble (TOMb-KOXa, MepramMmuH, rMapou3os, NoaM3TUAEHOBas MEHKA)
pPYNOHHble MaTepuanbl. HaknenBaHue maTepuana Ha OCHOBaHWE U
CK/leMBaHWe CMOEB MeXAy Co60i NPon3BOAMTCS KPOBEbHbIMU MacTU-
KaMu Ha GUTYMHOIA, AerTeBO Unn apyroii ocHoBe (B 3aBMCMMOCTHU OT
BMAa NPOMNUTKW MPUMEHSEMOr0 PY/NIOHHOr0 MaTtepuana). PynoHHble
KPOB/IN UMEOT HEBLICOKYH CTOMMOCTb, 06pa3ytoT [OCTAaTOUYHO NIerKoe
N TOHKOE MOKPbITUE HAa Kpbllax NpakTU4yeckn no6oi hopmbl.

MacTuUUHble KPOBMW — 3TO NUTOW TUAPOU3ONALUOHHBIN KOBeEp.
[nsa ycTpolicTBa MacTUUHbIX KPOBENb NMPUMEHSOTCA GUTYMHble, 6U-
TYMHO-PE3MHOBbIE, BUTYMHO-NaTEKCHO-KYKEPCO/IbHble MacTUKK 1 6u-
TYMHO-/TaTEKCHbIE 3MYNbCUMN. PacnblNeHHble TOHKWM C/IoeM Mo
MOBEPXHOCTM MACTUKU WU 3MYNbCUK, BbICbIXasi, 06pasytoT MPOYHYO BO-
[LOHEMPOHNLLAEMYH M/IEHKY.

MacTnyHble KPOBAW MOTYT 6bITb HEAPMWUPOBAHHbLIMMW, apMUPOBaH-
HbIMW CTEKNOBOMIOKHOM WM CTEKNOTKAHbO U KOMOBUHUPOBAHHbLIMU C
3aWMUTHBIM MOKPbITUEM U3 PYNOHHbIX MaTepuanos. Mo CpaBHEHWIO ¢
PYNOHHBIMW YCTPONCTBO TaKMX KPOBENb MeHEee TPYAOEMKO.

KpoBAM U3 WTYYHbIX MaTepunanoB NPUMEHAKOTCSA B OCHOBHOM Mpw
YCTPOCTBE CKATHbIX YepAayHbiX Kpbiw. K WTYYHbIM KPOBENbHbIM
mMaTepuanaM OTHOCATCS ac6eCTOLEMEHTHbIE BOSHUCTbIE INCThI U
NAWTKN, Yepennua, KPpoBenbHaa cTanb, MAOCKME W BOMHUCTbIE JINCTHI
M3 CTeKNonnacTuKa, a TakXe AepeBsiHHble MaTepuanbl: Tec, LWena u

Bbl6op TMNa KpoBAM onpeaensieTcs KOHCTPYKLUMER Kpbilln, 3KOHO-
MWYECKOIM N 3KCMAyaTauMoHHOW 3(h(eKTUBHOCTbI MPUMEHSEMbIX
KPOBE/bHbIX MaTepnanos..
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YCTPOMNCTBO KPOBE/b U3 PYNOHHbIX
MATEPWANOB N MACTUK

Py/NOHHbIE KPOBMY MOLPA3LeNAanTCa Ha NNOCKMUEe C YKIOHOM MeHee
2,5 % n ckaTHble € yKnoHom go 15 %

B cocTaB KpoBefbHbIX paboT (B 3aBUCUMOCTU OT KOHCTPYKL NI
MOKPbITUA W CTEMEeHN WX YTenJieHWa) BXOAWUT YCTPOMCTBO Mapo- u
TENA0M30M1ALUN, OCHOBAHUS NOA KPOB/H, TMAPOU30AALNOHHOIO KOB-
pa v 3aWwuTHOrO cnos. Ans 34aHnin, MMeroLwWwmnx NoKpbITUE YepLadyHo-
ro TMna, py/J0HHas KPOB/s ycTpanBaeTCa Mo AOWaTOMY HaCcTUIy UAu
NErknm nanTam.

OcHOBaHMeM Mo PY/IOHHYH KPOBJIKO LO/MKHa 6bITh CMJIOLWIHAA,
rnafikas, ymcrasg v cyxaa noBepxHOCTb. OT COCTOAHUSA OCHOBaHUSA BO
MHOTOM 3aBWCUT JONTOBEYHOCTb KPOB/U.

Mapoun3onaumnsa MoXxeT 6bITb 06Ma30vHas U3 0JHOI0 UAN ABYX CNO-
€B MaCTUKW W OK/eeyHas U3 PyJoHHbIX Matepuanos (Tons, pybepoun-
fa, mepramuHa), HakJenBaeMbIX Ha MacTuke. MacTuka HaHOCMTCA
CN/OWHbLIM cnoeM 6e3 pa3pblBOB. B MecTax MpUMbIKaHWS KPOBAN K
BEPTMKA/IbHbIM MOBEPXHOCTAM NapOM30NSALUOHHbIN COA NOAHUMAET-
cA Ha BbicoTy 10... 15 cm. [Mapounsonauma yctpamBaeTcs No Twartesb-
HO MOArOTOB/IEHHOMY OCHOBaHMWK (OYMLWEHHOMY OT MbIAN U Hanbl-
BOB).

Tennon3onALNOHHbIN CMOA yKNaAbiBaeTCa Ha OTBEpAEBLIMIA napo-
N30NALNOHHBIN CMON N MOXET BbIMO/HATLCS M3 OTAENbHbIX NanT (ne-
HOoGeTOHa, MeHOCTeKNa, Kepam3nTobeToHa, LIaKoBaThl); KepaM3nTa
(Cblnyyero); MOHOIUTHOTO /Ierkoro 6eToHa, a TakXe M3 BCMEHEHHOro
C LEMEHTOM ¥ BOLOW MONWNCTUPONA, KOTOPbIA N0 Macce nerye 6eTOHOB
Ha 70%.

Mo cnot TepMon30NALUN YKNAAbIBAETCA BbipaBHUBAKO WA CTAXKA
(ocHoBaHMe) M3 LLEMEHTOMEecYaHoro pacTesopa uanm acdanbTo6eTOoHa.
TonwmHa CTAKKN N0 MOHOMTHOMY yTennTeNnto — He MeHee 10 MM; Mo
NINTHOMY YTEMNTEN0 — He MeHee 20 MM; MO YTeNnanTEeN0 U3 Cbiny-
ynx maTtepmanoB — He MeHee 30 MM. B CTAXKe Haf CTblKamu MauT
MOKPbITVA YCTPaMBaT LWBbI WKPUHON A0 10 MM, KOTOpPbIE 3an1MBalOT
KPOBE/IbHO MAcCTUKOW 1 NepPeKpbIBAOT MON0CaMU PYIOHHOIO MaTepu-
ana wupunHoin 10 cm, NPUKIENBAEMOrO TO/bKO C OfHOI CTOPOHbI. B Me-
CTax NPUMbIKAHUS CTAXKW K BEPTUKaNbHbIM MOBEPXHOCTSM AenaroT
6opTukn. CTSHKKa NpefHasHayeHa A5 NPefOXPaHEHMNs PY/IOHHOTO
KOBpa OT yCafo4HbIX fedopmMaLnii.

Mepen HaknenBaHUEM PYNOHHOTO KOBpa CTsHKKa (OCHOBaHWME) 04u-
W aeTca 1 BbICYLLINBAETCA OT Mbl/K, NECKa, KAMHEW CXaTblM BO34YXOM
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0T KOMMNpeccopa NocpeAcTBOM Nerko NepeHoCMMOro rmbKoro LufiaHra.
OrpyHTOBKa HE60MbLINX YHACTKOB OCHOBAaHUSA MOXEeT BblMONHATLCA
KUCTAMM, a 60MbLIMX NOBEPXHOCTEW — C MPUMEHEHUEM CPELCTB Me-
XaHu3auum.

B KayecTBe OrpyHTOBKM MCNOMb3yeTcA GBUTYM, PacTBOPEHHbIN B
[BYX YacTax pasbaBuTensa (CONAPHOro macna WM aHTPaLMTOBOrO).
OrpyHTOBKa npejHasHayaeTcsd A5 3aWUTbl CTAXKW OT BbICbIXaHUS.

[epeBsAHHOE OCHOBaHME U3 aHTUCENTUPOBAaHHbLI BPYCKOB, B KOTO-
poM He gonyckarTca wenu 6onee 0,2 cM, CNiOWb 3allnaTieBbIBaeT-
Csl ropsiveli MacTuKOIA.

Hactunka pynoHHOTo rmapons3onaLMOHHOI0 KOBpa HauyuHaercs,
KaK npaBuno, ¢ OKNeMBaHWUA KapHU3HbIX CBECOB, Pa3XenobKOB U
NPVMbIKaHUA K BOAOCTOYHbIM BOPOHKAM B HampaBfeHUM OT MOHUXEH-
HbIX MECT KPOB/IM K MOBbILWEHHbIM. BCe MOKPOBHbIE PY/IOHHbIE MaTepU-
asbl HaK1enBaKTCa Ha ropaynx Uam XoNoL4HbIX MacTMKax, a 6ecnoKpoB-
Hble — TOJIbKO Ha ropAYnx MacTuKax.

Mpn yknoHax Kposan fo 15 % nosoTHULWA pacKkaTblBaTCA napasn-
NeNnbHO, a Mpu yKNoHax Kposnu 6onee 15% — nepneHauKynapHo
KOHbKY KpbILLW.

Ecnn KpoBeNbHbI KOBEpP Hak/ieumBaeTCA Ha NAUTbl MOKPbITUIA 3a-
BOZACKOI FOTOBHOCTW, TO Nepef HakjewBaHWeM KOBpa CTbIKUM MeXy
NAuTamm 3anofIHAKTCA PacTBOPOM.

MHOrocnoiHble KOBpbl HaKNEWBAKTCA B pa3HOM MOpPsALKe, B 3aBU-
CMMOCTM OT BUAA MacTUKWU. Ha ropaumx macTukax Bce Cr0M PY/IOHHO-
ro KoBpa Hak/iemBalTCA OfAHOBPEMEHHO.

TpPexcnoviHbIA PYNOHHbIA KOBEP HaKNemBaeTca cnefyroLmnm o6pasom
(puc. 14.1). MepBbIM CNOEM KnafeTcs NONOTHULLE WNPUHOA 330 MM,
3aTeM CBepXy MOKPbIBAETCA NONOTHULWEM WHUPUHOK 670 MM, 3aTeM —
LeNbiM MONOTHULLEM WMPUHOA 1 M. Mocne 3TOro HaknensawTCA Mon-
Hble MOJIOTHULLA C HaxecTtoM 670 MM.

Ha xonofHoO MacTUKe BCe CMOU PY/IOHHOIO KOBpa HaknemBakTcA
MOCNOWHO; KaXXAbIA NOCMefYOWNA CMON HAKNENBAETCA HE MEHEE YEM
yepes 12 u (puc. 14.2).

Ha Kpbiwax ¢ yknoHom 6onee 15%, a TakxKe npu HebonbWwWmx nno-
WaaaxX KpblLW PYNOHHbIA KOBEP HaKMenBaeTCs BPYUHYIO C MPUMEHEHN-
€M MEXaHW3MPOBAHHOI0 MHCTPYMeHTa ¥ npucnocobneHunii. Packartka,
npurnaxunsaHvie U nNpukKaTka MoJIOTHULY, NMPOU3BOAUTCA C MOMOLLbIO
KaTKa-packatumka (puc. 14.3).

Mpn 3HaYMTENbHLIX 06beMax KpOoBe/bHbIX paboT Ha Kpbiwax C
yKnoHom fo 15% HaknemBaHWe PYNOHHbLIX MaTepuanoB NPOMU3BOAUT-
CS C MOMOLLbIO CneyuanbHbIX HaK/eeyHblX MawmnH. MalwHa HaHOCUT
MacCTUKYy Ha OCHOBaHMWe (MM Ha NMOBEPXHOCTb MOJMIOTHULLA), pa3maThbl-
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Puc. 14.1. OpfHOBpPEMEHHOE HaKnenMBaHWUe TPEXCNOWHOIo PYNOHHOMO
KoBpa:

7 — nonotHUWe wupunHoii 330 MM; 2 — MONOTHULLE
LWMpWHOIM 670 MM; 3 — NONOTHULLE WKpKHOi 1000 mm; 4 —
HavyanbHas Kpomka

BaeT, YK/Na[blBAeT W MPUKaTbIBAET PY/IOHHbIA MaTepuan, Npukensa-
eT KPOMKW. TIPpUMEHEHNE HaKNeeUHbIX MalluH N03BOASAET KOMM/IEKC-
HO MeXaHW3MpoBaTb MPOLECCHl U OMepaluuu No YCTPOMNCTBY PYNOHHO-
ro KOBpa, 3HAYMTENbHO MOBLICUTL NPOU3BOAUTENLHOCTL TPYAA, CHU-
3UTb Pacxofd MaCTUKW M 06eCrneYnTb BbICOKOE KauecTBO paboT.

Puc. 14.2. TocnoliHbllii cnoco6 HakneMBaHus PYNOHHOIO KOBpa:
7 — CTSKKa; 3 — IPyHTOBKa
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Puc. 14.3. Kartok-packaryuk:

1 — pama; 2 — NPUKaTOYHbIi KaToK; 3 — OCb pynoHa; 4 —
PYNOHHOE MONOTHULLE; 5 — MacTuka

Py6epong nan Tonb NpeABapuTenbHO oUYmnLaeTca oT 06Cbinku. Mpu
HakK/enBaHUN Ha XONOLHON MacTuKe 06CbINKA HE CHUMAETCS.

PynoHHbIe KPOBMM Ha MacTUKe yCcTpamBaroTCa Npu TeMnepaType He
Huxe -20 °C.

KonnyecTtBo cnoes kpoBnu ykasbiaetcs B INIMP.

MacTuyHble KPOBAN BbIMOMHAKTCA U3 HECKONIbKUX C/I0EB MaCTUKK
(Tpu-yeTbipe cnos, Kak U pynoHHbIe KPOBAN), apMUPOBAHHbLIX CTEKNO-
XO/ICTOM, CTEK/N0CEeTKON UAN py6MeHHbIM CTEKI0BOIOKHOM.

TennonsonALNOHHbIV CNOM U CTAXKA BbIMOMHAKTCA TaK Xe, Kak U1
npu YCTPOWCTBE PYNOHHbIX KPOBESb.

IMpUMbIKaHNA 1 CTbIKW MepeKpbIBAOTCA apMUPYOLWMMU NpoK/aa-
KaMW 13 CTEK/NIOTKaHW, KOTOPble HaKNenBarTCA Ha IMY/IbCUMOHHO-6U-
TYMHOI MacTuke. CTEKN0TKaHb CTbIKyeTca ¢ HaxiecTtom 50...70 mm.

Mapon3onaLNOHHbBIA CNoi ycTpanBaeTcs U3 IMYNbCUOHHO-OUTYM-
HOV MacTUKW CMIOLHbBIM C/IOEM.

lMocne NOAHON MOArOTOBKM MOBEPXHOCTW, 3afieNIke NMPUMbIKaHWNA,
06pab0TKe CBECOB M YCTAaHOBKE OrpaKAeHWin MOCNOMHO HaHOCMTCA
OUTYMHO-/TaTEKCHOE TUAPOU30NALMOHHOE NOKPbITUE (NpW Temnepary-
pe He Huxe 5°C). TonuiMHa NOKPbITUA 3aBUCUT OT BUAA MaCTUKMK
(Hanpumep, TONWMHA HEAPMUPOBAHHOW MacTUYHOW KPOBAM — OT 2 A0
4 MM).

Kaxablil nocnegyowuii cnoii MacTUKM HaHOCAT MOC/Ee BbICbIXaHNA
npegblAyLero.

Ons yBenuyeHns JONTOBEYHOCTUM MAacTUUYHOWN KPOBMM ycTpanBaeT-
CS 3aLLMTHbIV C/ION U3 rpaBus, BTOMNEHHOTO B MacTUKY, UKW KPOBNA
OKpalmBaeTcs allOMWHWNEBON Kpackoi. Mpu KOMOGUHUPOBaHHbIX



KPOBASX C YKNOHOM 6oniee 15%, BEPXHUIA CNOM KOTOPbIX BbIMO/HEH U3
6poHUpOBaHHOTrO pybeponga, 3aWUTHbIN CNOW He ycTpanBaeTcs.

14.4. YCTPOWCTBO KPOBE/lb U3 LUTYYHbIX
MATEPWA/IOB

[nsa ycTpoicTBa KpoBenb U3 acboLEeMEeHTHbIX IMCTOB UCMO/b3YHT-
€A NMCTbl 00bIKHOBEHHbIe (BO), ycuneHHoro npogunsa (BY), cpegHe-
BONHUCTble (CB), nucTbl yHUdmumpoBaHHoro npoduna (YB) u usge-
nna Ons ycTpolicTBa KOHbKOB, €HA0B, CBecoB (puc. 14.4).

KpenneHve ac6b0LeMEHTHbLIX IMCTOB C KOHCTPYKTUBHbLIMUW 3/IEMEH-
TaMW KpblLl OCYLLeCTBASETCA NOCPELCTBOM KPHOKOB, CKOO, LUYpPYnos,

Puc. 14.4. YCTpPOINCTBO KPOBAM M3 BOMHWCTbIX acOOLEMEHTHbIX NUCTOB:

a — HayanbHasa ctagua Anst yKnagku NUCToB; 6 — MonepeyHsblil
pa3pe3 ()pOHTOHHOrO cBeca; 1 — KapHW3HbIA GpycoK; 2 —
obpelleTka; 3 — CAMBHOW NNCT; 4 — psAAoBONA ANCT, 5 — (PPOHTOHHbIN
ANCT; 6 — YINOBOW NUCT; 7 — rBo3Ab;, 8 — pe3nHoBas Liainba
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OLMHKOBaHHbIX FBO3eli B KOMMAEKTE C OLMHKOBAHHbIMU Liainbamu un
MATKUMUN NPOKNajKamu.

KpoBns 13 BOMIHUCTbLIX acboLEeMeHTHbIX NUCTOB Mapku BO ycTpa-
MBaeTCa Mo LepeBAHHON obpeleTKe Ha XWbIX, TPAXAAHCKUX U ApY-
rMX 34aHUAX, a U3 IMCTOB YCUNEHHOTO U YHU(PULUPOBAHHOTO NPodu-
NS — MO >Xene306eTOHHbIM, CTaflbHbIM W LePeBAHHbIM MPOroHaM Ha
34aHUAX I060ro HasHauveHus.

[epeBaHHasd obpelleTka 419 KPOBENb U3 IMCTOB 0ObIKHOBEHHOTO
npounnsa BbIMOMHAETCA U3 BPYCKOB ceyeHMem 60xX60 MM C pacyeTom,
4yTOG6blI KaXAbl NUCT onupanca Ha Tpu 6pycka (cm. puc. 14.4).

XKene3obeToHHble, MeTaNINYecKne NN AepeBsHHbIe NMPOroHbl Moj
KPOBAW W3 IMCTOB YCUJIEHHOTO U YHU(ULMPOBAHHOTO npoduna pac-
MonarakvTca ¢ y4eTOM [J/IMHbI JIMCTOB: INCTbI ANMHOKW 1750 MM onupa-
FOTCA Ha [Ba NMPOroHa No O4HOMPONETHOW cxeme, a AAWHOW 2 QOO MM 1
60nee — Ha TpW MPOroHa No ABYXMPOSETHON CXeMe.

Ha kpbiwax ¢ yknoHom 6onee 50 % nucTbl yKIaAblBalOTCA HAcyxo,
a 3a30pbl B MECTaxX Hax/IeCTKN NMPoOMasblBalOTCA CO CTOPOHbLI Yepfaka
LLleMEHTHO-MecYaHbIM PacTBOPOM C BOJIOKHUCTbIM HanonHuTenem. MNpu
MeHbLUEM YK/IOHEe IMCTbl B MeCTaxX Hax/MecTKN YKNafblBalOTCSH Ha CNoi
pacTBOpa UM XONOAHOW MACTUKWU C HANOIHUTENEM.

K fepeBAHHbIM MPOroHam AUCTbl KPEMATCA rBO3AAMU UK LWypyna-
MW C MATKOW Waliboi, a K )Xene3o6eTOHHbIM 1 MeTann4yeckum npo-
roHam — cneuunanbHbIMU KpOKaMu C raikamu. Ans obecnevyeHus
NMOLBUXHOCTY KPOB/IM NPW TeMNepaTypHbIX fedhopManLnax oTBepCcTus
KpenexHbiX geTaneil npocsepnnsBatoTca Ha 2...3 MM 6ofblue guameT-
pa KpenneHui.

Pa3xenobky 1 eHA0Bbl MOKPbLIBAKTCA IOTKOBLIMUW feTansiMu, KOTo-
pble yKNnaabiBalTCA CHU3Y BBEPX C Haxsiectom 150 Mm. [MpumbliKaHUA
K BEPTUKA/IbHbIM MOBEPXHOCTAM 3aKpbIBAOTCA MeTan/inyeckumu dap-
TYKamun unu acbouemMeHTHbIMWU YronkaMmu, KOTOpble KpenaTca K npo-
roHamu.

MOKPLITUA HEGONbWNX 06LLECTBEHHbLIX MOCTPOEK (MNaBUbOHOB,
KWOCKOB 1 T.4.) YaCTO BbIMONHAKOTCA U3 CTEKIOMNNACTUKA, BbIMyCKae-
MOro B BU/ie BOJTHUCTbIX MPO3PayHbIX, MOAYNPO3PayYHbIX U HEMPO3pay-
HbIX JINCTOB, KakK GecuBeTHbIX, TaK Y OKPALleHHbIX B pa3/inyHble LBe-
Ta.

BonHUCTBIN cTeknonnacTUK HacTMnaeTca no obpeleTke uU3 gepe-
BAHHbIX 6pYyCKOB ceyeHnem 40x 60 MM Unn cneluanbHbIX IETKUX NPO-
KaTHbIX feTaneil. PaccTofaHne Mexay 3n1eMeHTamu 06peLleTKu 3aBu-
CUT OT TONIWMHbI TIMCTOB U MPUHUMAETCH MO pacyeTy. JINCTbI CTEK/O-
nnacTvka yKnaabiBaloTCA CO CPe3KOM YrioB U KpenaTcsa K obpelleTke
Wwypynamy ¢ MATKoM waliboin ¢ HaxnecToM BAOAb ckaTa 120 mm.
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Uepenuua npumMmeHseTca ANS yCTPONCTBA KPOBEb ManoaTaXHbIX
3naHunii. OCHOBHbIE AOCTOMHCTBA YepenuyHbIX KPOBeab — [LO/r0BeY-
HOCTb, MPOYHOCTb, HEU3MEHHOCTb BMUAA U CTOMKOCTb K XUMUYECKUM
BO3AENCTBMAM M OTHHO.

HefocTaTKoOM 4YepenunuHbiX KPOBeNb ABNAKOTCA 60/bluas macca u
Heo6X0AMMOCTb CO34aHNsA 6OMbLUNX YKIOHOB, YTO Bbi3blBaeT YBEIMYe-
Hue obLLeli MOBEPXHOCTU KPOBAMU M pacxofa MaTepuasioB Ha yCTpOii-
CTBO OCHOBaHwuA.

[na ycTpolicTBa KpOBAM NPUMEHSIOT TpU BMAA Yepenuubl: naso-
BYIO NEHTOYHYIO, Na30BY LITAMMNOBAHHYIO W MAOCKYH JIEHTOUYHYHO
(puc. 14.5). Ma3oBaa yYepenuiua MOXET ObITb FMHAHOW UAN LEMEHT-
HO-NecyYaHow.

OcCHOBaHUWe Nof YepennyHyt KpPOB/O BbIMONHAETCA B Buae obpe-
WweTkn n3 6pyckoB cevyeHmem 50x50 mam 60x60 mm. PacctosHue
Mexay bpyckamy 3aBUCMT OT BMAa Yepenuubl, cnocoba ee yKnagkm un
yCTaHaBNMBaeTCAa MO ee (haKTUYECKOW KpowLWwein cnocobHocTH.

KpoBnu 13 na3oBOi IEHTOYHON W WITaMNOBAHHON Yepenuubl Bbl-
NONHAKTCS OAHOCMNONHbLIMK, a U3 NMNOCKON NEHTOUYHOW — B [Ba C/0S
00bIYHbIM MW YewyiivyaTblM CMOCO60OM. 19 paBHOMEPHOW 3arpysKku
CTPOMUA N CTEH YCTPOMNCTBO KPOB/AM HAa MPOTUBOMOMOXHbBIX CKaTax
[OMKHO BECTUCh OfHOBpPeMeHHO (cMm. puc. 14.5).

KpoBnn 13 ac60LeMeHTHbIX MI0CKNX NAnToK (puc. 14.6) ycTpanBsa-
IOTCA MO OCHOBAHWIO, BbIMOJHEHHOMY B BUAE CMJIOWHOMO HacTuaa u3
[lOCOK C 3a30pamMmu Mexpay HuMu He 6onee 10 Mwm.

a 6

Puc. 14.5. TloKpbITYE KPbIWKX MNOCKOM NEHTOYHON 4Yepenuuei:

a — [BYyXCnoiiHoe MOKpbITE; 6 — uellyiiyaTtoe MokpbiTue; 7 —
ypaBHUTeNbHas pelika; 2 — HacTUn; 3 — CTPONuNbHAasa Hora; 4 —
KNAMepbl 405 KpenneHus uyepenuibl; 5 — psgosas yepenvua; 6 —
nonoBrHa Yepenuupl; 7 — obpelueTka
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Puc. 14.6. KpoBna n3 acb0ueMEeHTHbIX MNOCKUX MNAUTOK:

a — HavanbHas CTagus yKnafku nauTok; 6 — monepeyHblii paspes
KOHbKa; B — MPOAONbHbIA pa3pe3 KoHbKa; 1 — HacTtun; 3 —
CTpONUAbHAast Hora; 3 — NPOTMBOBETPOBAs KHOMKA; 4 — MONOBMHA
naMTkK; 5 — npoTrBoBeTpOBas ckoba; 6 — pagosas nantka;, 7 —
KpaeBas nauTka; 8 — ypaBHuTenbHan peiika; 9 — xeno6uartblii
KOHeK; 70 — ckoba; 77 — bpyc; 12 — pybepongHas neHta

[o Hauana yknafku nAUTOK NOKPbIBAKOTCA OLUHKOBAHHOW CTa/bio
pa3xenobku, eHA0Bbl, MPUMbIKAHUA K BEPTUKANbHbLIM MOBEPXHOCTAM,
a TaKXe KapHW3Hble N (DPOHTOHHbIE CBeCbl. MANTKN yKIafblBaloTCA C
Hax/iecToMm He meHee 70 MM CHW3Yy BBEpX W CneBa Hanpaso.

MpuMeHeHne TOHKONMCTOBOW CTann ANs yCTPOCTBa KPOBeb orpa-
HUYEHO TeXHWYecKUMU npasuiaMmu. KpoBesibHble MOKPbLITUSA U3 CTalb-
HbIX IMCTOB [OMYCKAETCA NMPUMEHATb TOMLKO 415 OTAENKN KapHU3HbIX
M (OPOHTOHHbIX CBECOB, Pa3XXeno6KoB, MPUMbIKAHWI K BbICTYNalOLUM
NoA KpblLWel BepTUKaibHbIM NMOBEPXHOCTAM, MOKPbITUI apXUTEKTYp-
HbIX 3/1IeMEHTOB (hacajoB, a TakXXe Mpu pecTaBpauuy u KanutanibHOM
peMOHTe 34aHuil cTapoi nocTpoiikm (puc. 14.7).

Mpu ycTpolicTBe KPOBENbHOI0 MOKPbITUA M3 CTaNbHbIX /IMCTOB
OCHOBaHUS BbINMONHAOTCA B BUAE 006PELIeTKN U3 LepeBAHHbIX O6pyChb-
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Puc. 14.7. YCTPOWCTBO KPOBAM U3 CTaNbHbIX NMCTOB:

a — CBeC ckara; 6 — ropusoHTanbHble, BEpPTUKaNbHble, OAUHApPHbIEe
1 ABOWHbIE (anblbl; 7 — NOKPbITUE CBeca; 2 — Xenob; 3 — NoTok;
4 — BOPOHKA; 5,6 — KPIOKW; 7 — KapTMHa HaACTEHHOro xenoba;
8 — BepTuKanbHbIli thanbl; 3 — KpoBas; 70 — ctponuna; 77 —
obpelletka; 72 — gowartblii HacTUN

€B 1 [O0COK. MNpu 3TOM pa3kenobku, eHAOBbl U KapHU3HbIE CBECHI
MOKPbIBATCS CMAOLWHbLIM AOLWATbIM HACTUIOM.

CTanbHble NMNCTbI COEAMHAKTCS MeXAy coboli hanbLammn, KOTopble
noapasnenstoTcs no Gopme Ha CTos4YMe W nexauyue, a o NNOTHOCTUN —
Ha OfMHapHble U ABOWHbIe. CTOSUMMU hanbLiaMMn COEAUHAOTCSA KPOM-
KW NNCTOB, pacnofiaraeMblX MapanfieNbHO CTOKY BOAbl, NeXaynmm —
nonepek cToka. Mpu yknoHe kpoBau 6onee 30 % nexkaune ganblbl
BbIMO/THAKTCA OAUHAPHBIMU, & MPU MEHbLIEM YK/TOHE — ABOMNHBLIMMU.

322



JTncT KpoBenbHONM CTann, KPOMKMW KOTOPOro MOATFOTOB/EHbI ANA
(hanbLeBOro coeAnMHeHNs, HasblBaeTCcA KapTWHON. K obpeweTke Kap-
TWHbI KPensaTcsa KagaMmepamy — MOJIOCKaMy KPOBEbHON cTanu (cm.
puc. 14.7).

YCTPONCTBO KPOBAM U3 CTa/lbHbIX IMCTOB HAUYMHAETCA C YKIagKu
KapTWH KapHW3HbIX CBECOB. 3aTeM yCTaHaB/MBaKTCA HaACTEHHbIE
Xenoba, NOKPbIBAOTCA Pas3XenobKM U TONbKO 3aTeM BbIMONHSAETCA
pAfoBoe NoKpbiTMe. KapTuHbI 1 gpyrue Aetannm KpoBAW 3arotaB/uBa-
IOTCA B CNeLnanm3mpoBaHHbIX MacTepCcKnx, co6MparTca B OTNpPaBoY-
Hble 3/1EMEHTbl U JOCTABAAKTCA Ha 0O6BbEKT KOMMIEKTHO C y4Y4eTOM
nocnefoBaTeNbHOCTU X YKNaLKU.

OCOBEHHOCTW NMPON3BOACTBA PABOT
B SUMHNX YCNOBUAX

KpoB/o 13 pyNoHHBLIX MaTepuanoB paspeLllaeTcsd ycTpanBatb npu
TeMnepatype Hapy>XHOro so3gyxa He Huxe -20 °C. lNepen Hakneusa-
HWEM PY/NOHHbIX MaTepunanoB OCHOBaHWE LO/HKHO OblTb MPOCYLUEHO [0
5%-iA BNaXHOCTW M NPOrpeTo A0 TemnepaTypbl He HMxe 5°C. MNMpouns-
BOAWTb OFPYHTOBKY W HakfeWBaHWe mMaTepuasioB No OCHOBAHUAM,
MOKPbITbIM CHErOM, WMHEEM WW NIbOM, 3anpeLliaeTcs.

Mepepn HakfenBaHWEM PY/IOHHble MaTepuanbl OTOrpeBalT B Ten-
JIOM MOMELeHnn B TeyeHune He meHee 20 4 O TeMMepaTypbl HE HUXe
15°C. K MecTy yknagkv mMartepuanbl 4OCTABAAKTCA B YTEMN/IEHHOM
KOHTelHepe.

B 3vuMHee BpemMs py/OHHbIe KPOB/M HaK/ENBAKTCA TOJIbKO Ha XO-
NIOAHbIX MacTuKax.

YCTpOWCTBO MaCTUYHbIX KPOBENb MPK OTpULLATENbHbBIX TeEMMNepaTy-
pax He gonyckaeTcs.

KpoBnn 13 ac6oLeMeHTHbIX BOHUCTbIX INCTOB, NAOCKUX MANTOK,
Yyepenuubl U CTaNbHbIX IMCTOB MOTYT yCTpamBaTbCs Mpu N060A TeM-
nepaType Hapy»XHOoro Bo3sgyxa.

OXPAHA TPYJOA TPV NMPON3BOACTBE
KPOBE/IbHbIX PABOT

PaboTbl MO YyCTPONCTBY KPOBE/b paspellaeTcs HauyMHaTb Mocne
MPOBEPKN MUCMPABHOCTM HECYWUX U OFPaxXAallux KOHCTPYKLUUIA
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KPbILWKX, MOAMOCTEN U XOAOBbIX MOCTUKOB. Paboune [O/MKHbI ObiTb
obecrneyeHbl CNeuoaexnoli, HeCKoNb3Awel 00yBbIO M NMpefoXpaHu-
Te/IbHbIMMK MosAcamu.

Mpun ckNagupoBaHUM Ha KPbILEe MaTepnanoB HE06X0AMMO MPUHN-
MaTb Mepbl Ans NpefoTBpPaLLeHUs UX COCKasb3blBaHWUA U CAYBaHUSA
BEeTPOM. M0 OKOHYaHWUN CMeHbl BCe MaTepuasnbl U MHCTPYMEHTHI cre-
LyeT ybupaTtb Uan HafexHo 3akpennate. CbpacbiBaTb C KPOB/IM MaTe-
pranbl U MHCTPYMEHTbI 3amnpeliaeTcs, a 30Ha BO3MOXXHOIO MX Mage-
HUSA JO/MKHA ObITb OrpaxjeHa.

Ocobyto 0CTOPOXXHOCTb HEOOX0AMMO CO6MOAATbL MPU N3rOoTOBME-
HUN N HAaHECEHUMN TOPAYNX MACTUK. BUTymoBapoUHble KOT/bl 3anon-
HAOTCA He 6onee YyeM Ha 3 4 MX BMECTMMOCTM M NpPU Bapke 3aKpbiBa-
IOTCA KpblWKaMmu. Mpn HaHeCeHUM MacTUKKM pabouymnii LO/HKEH Haxo-
OWTBCA C HABETPEHHON CTOPOHbI. [MepeHOCUTb ropsayne MacTuKu B
6aykax Mo CTpeMsaHKaM U fieCTHMLAaM He AOoMnycKaeTcs.

Mpwn paboTe Ha Kpblwax ¢ yKNOHOM 60siee 20° 1 Ha Kpaw Kpbiwun
c No6bIM YKIOHOM paboyne JO/MKHbI 0643aTe/bHO M0Mb30BaThCA Mpe-
LOXPaHUTeNbHbIMKU MoscamMu.

Mpn ob6negeHeHWN KPOBAWU, NIMBHEBOM [0X[e, TYCTOM TyMaHe,
CW/IbHOM CHeronafe, a TakXXe Mpu BeTpe cuaoin 6 6annos u 6onee
BbIMO/THEHNE KPOBE/bHbIX paboT 3anpelyaeTcs.

KOHTPO/JIbHbIE BOMPOCHI

=

Kak nogpasfenstorcss KpoBauM B 3aBMCUMMOCTM OT KPOBENbHOro

MOKPbITUA?

Kak yctpanBaetca MactmyHas KpoBna?

Kakvie MacTkm ncrnonb3yroT Npy HaKNeMBaHUM PYIOHHOTO KOBpa?

Kaknm 06pa3omM npriknemBaroT HannaenseMblin pybepouns?

Kakne KpoBefNbHble Martepuanbl NCMOoAb3yKT AN NMOKPbITUA U3

LUTYYHbIX MaTepuanoB?

B kakvx cnyvyast NPUMEHSIHOT KPOBENIbHOE MOKPbITUE U3 CTasbHbIX

ncToB?

7. Tlpn Kakux Temnepartypax Hapy>XHOro Bo3fgyxa fonyckaercs npo-
N3BO/LCTBO PYNOHHbIX KPOBE/b?

8. B Kkakux cnyyasx npu pabote Ha KpoBfie HeobXxoaMMo MCMoNb30-

BaHve pabourmMm NpefoxpaHnTeNbHbIX NOSICOB?

arwN
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Flnaea 15

N301AUNA CTPOUTENBHBLIX
KOHCTPYKLWNIN

BeToH, xene3o6eToH, raso-, Wnako-, KEpam3nTo6eToH, KUpnuY 1 apy-
rve mMatepvanbl 0671a4at0T CNOCOGHOCTLIO MOrnoWaThb, yaepXneaTb B Mo-
pax v mponyckaTb BOAy. HacbllleHHble Bnaroii Matepuansl yTpayvBatoT
MPOYHOCTb, TEMNO-, 3BYKO- U 3NEKTPOU30NALNOHHbIE CBOCTBA. B psge
cnyyaeB BOfa COAEPXUT pacTBOpbl coneit, Lienoueid, KMUCnoT uin Apyrux
BELLECTB, arpeccuBHO AelCTBYIOLNX HA MaTepuanbl KOHCTPYKLUN.

3auunTHble NOKpbITUA (TMAPO- U NApon30NsLMs, aHTUKOPPO3UiiHoe
NOKPbITUE, TENNOU30MALUSA) NpedHas3HauYeHbl AN NpejoxpaHeHns cTpo-
UTeNbHbIX KOHCTPYKUWUI OT aTMOCHepHbIX 0CaAKOB, NPOHUKHOBEHUS B
HMX Mapa W BOAbl, BO3JEWCTBMA Ha KOHCTPYKLMIO arpeccuBHOl cpegsbl,
NMpoMep3aHusi UAM U3NULWHEro HarpeBaHus.

15.1. OCHOBHbIE TEPMWHbI 1 ONPEAENEHUNA

AHTUKOPPO3MOHHbIE MOKPbITUA — TOHKOC/I0MHbIE MOKPbITUA Ha
n3nenusax Ana 3awuTbl 0T KOPPO3MOHHOTO BO3AENCTBUSA BHeELIHEeN
‘cpefbl M NpUAaHWa UM LEeKOpaTUBHOroO BuAa. PasnuyaloT mMeTannuye-
ckune (OLMHKOBKA, KafMWpPOBaHWe, HUKeNWPOBaHWE, XpPOMUPOBaHUe,
NY>XeHune, CBUHLEBaHNe, 30/104eHNe U T.4.) U NAKOKPaCOYHbIe MOKPbI-
TUS, CTEKN03Manu, OKCUAHble NNeHKN (BOPOHEHMe, aHOAHas 06paboT-
Ka 1 T.4.); MOKPbITUE pe3nHOi (rymMMUpOBaHME), MaacTMaccoBblie U
6UTYMHbIE CMa3KW.

AHTUNUPEHbl — BELLECTBA, NOHVKAIOLW e FTOPHYECTb 4PEBECUHBI,
TKaHel, nnacTMacc v ApYrmx mMatepuanoB OpPraHn4yeckoro Npomcxox-
feHnsa. OHU NpUMeHSTCS, HanpyuMep, B BUAE PacTBOPOB, KOTOPbIMYU
nponuTbiBalOT MaTepman. Hanbonee pacnpocTpaHeHHbIMU aHTUNupe-
HaMn ABNAKTCA ocdaTtbl U cynbhaT aMMoHuKsA, Bypa, 6opHaa KUCo-
Ta, COEMHEHUSA CYPbMbl, XJIOPMPOBAHHbIE YINEBOLOPOALI.

AHTuncenTuUpoBaHue — 06paboTKa ApeBeCUHbI XVMUYECKNMU Be-
WecTBaMu, YHUUTOXKAKOWMMIN AepeBopaspyLuatlime rpubky, B Lensx
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npefoTBpalLeHns 3arHMBaHUs ApeBecUHbl. VICnonb3yT BO4OPacTBO-
pYMble U MaCNSHUCTblIe aHTUCENTUKM (FOPAYEXO0N0AHbIe BaHHbI, ANN-
Te/NbHOE BbIMauyuMBaHVe U NPONUTKA NOA AAaBNEHUEM).

FepmeTwH3aums — obecneyeHne HEMPOHULLAEMOCTIN AN XKULKOCTEN
M ra3oB CTbIKOB U COEAVNHEHUIN KOHCTPYKTMBHbIX 3/1EMEHTOB 34aHui
M COOPYXXEHUI C NOMOLLbIO FepMeTUKOB — 31aCTUUYHbIX UKW NNacTo-
3N1aCTUYHBIX MaTepunanos.

Mvapomnsonauna — 3awuTta KOHCTPYKUUIA, 34aHUI 1 COOPYXKeHWI
OT BO3AENCTBMA Ha HUX BOAbI U APYTrMX XWUAKOCTEN, a Takxe cpef-
CTBa, NPUMEHAEMble 418 3TUX Lenein.

MeTannmsauus — npoLecc HaHeCeHUA MeTanna Ha MOBEPXHOCTb
n3genns NyTeM OCaXAEHWA Ha Hee XWAKOro metanna, pacnbiisemMoro
rasoBoin ctpyeii. OCHOBHas Lefb MeTanIusauuy — nosyyeHue geta-
Neil ¢ aHTUKOPPO3UMHBIM NOKPbITUEM.

OrHecTONKOCTb — CNOCOOHOCTb KOHCTPYKLMIA COXPaHATb HecyLme
n (unn) orpaxgarouive QyHKLMM B yCnoBuAax noxapa. MNMokasarenb
OFHECTOMKOCTW KOHCTPYKLUMWIA, onpefenseMblii BpeMeHem (4, MUH) OT
Hayana OrHeBOro BO34eNCTBMA NpPW CTaHAAPTHOM TeMMepaTypHOM pe-
XUMe [0 HacTynjaeHUs 04HOro U3 HOPMUPYEMbIX MPeaesbHbIX COCTONA-
HWIA MO OFHECTOMNKOCTW, Ha3blBaeTCA MPeLEIOM OrHEeCTOWKOCTH.

Tennouzonsauna (Tennosas M30NALUA) — 3aLiMTa 34aHUIA, TeNI0BbIX
MPOMbILLNEHHbIX YCTAHOBOK, XON0A4MW/bHbIX Kamep, Tpy6onpoBogoB OT
HeXxenaTeNbHOro Ten/jo0BOro o6MeHa C OKpyXatoLLed cpefoin. Tenno-
n3onauma obecneynsaeTcsa crneynanbHbIMU OFpaXXAeHUAMU U3 Ten-
NOU30NALNOHHBIX MaTEpPUanos.

TennoycTOWYNBOCTb 3[aHN — CNOCOOGHOCTb 3[aHUA COXPaHATHb
OTHOCWUTENbHOE MOCTOAHCTBO TeMMNepaTypbl B €ro NOMeLeHUsaX npu
KonebaHMAX TemnepaTypbl HapyXXHOro BO3AyXxa.

dyTepoBka — 3alWUTHAA BHYTPEHHAS 06/1ML0BKa (0ObIYHO M3 KKP-
nuyeii, 6510KOB) neyeli, TONOK, eMKOCTel v T.4. PasnuyatoT hyTepoBKy
OFHEeYMOPHYI0, XMMUYECKN CTOWKYH W Tenn0U30MALNOHHYO; N0 XUMU-
4YecKoMy cocTaBy (pyTepoBKa Mo3pas3fenseTcs Ha KUCMYH U OCHOBHYHO.

YCTPOWCTBO rMaPON30NALNN
N AHTUKOPPO3VNHOW 3ALLMATHI
KOHCTPYKLII

PaboTbl MO NMpefoXpaHeHN0 KOHCTPYKLUWIA OT Bnary HasbliBakTCS
rMApPON30AALNOHHBIMM, & C/IO 13 BOAOYCTOMYMBLIX MaTepnasioB Hasbl-
BaeTCs rmapon3onaunei.
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B XWAbIX 1 06WECTBEHHbIX 34aHUAX TMAPOU3ONALMN Monexar
(hyHLaMeHTbl, CTeHbl W MOJMbl MOABa/NOB, MO/bl MEPBLIX 3Taxen 6Gec-
nofBafbHbIX MOMELLEHWIA, NOMbl CAHUTAPHbLIX Y3M10B U KPbILWW.

B 3aBMCMMOCTY OT MOMOXEHUS pa3nyalT rMAPON30NALNID TOPU-
30HTaNbHYI (C YKNOHOM A0 25°) M BepTUKa/lbHYI WN HAK/IOHHYIO,
yCcTpanBaeMyt COOTBETCTBEHHO Ha FOPM30HTa/IbHON, BEPTMKa/bHONA
WAN HaKMOHHOW noBepxHocTW. o cnocoby ycTpoiicTBa 1M BUAY UC-
NoMb3yeMbIX MaTepuanoB pa3nuyatdT OKPACOUYHYI, OK/IEEUYHYIO, LITY-
KaTypHYI, NPOMUTOUYHYI, UHBEKLUOHHYO M 0BNMLOBOYHYIO TMAPO-
N30NALKI0.

Mepen HaHeCeHMEM TMAPOU3ONALMN, HE3aBUCUMO OT ee BKAa, no-
BEPXHOCTb TL,ATENIbHO OYULLAETCH CXKaTbiM BO34YXOM (NMECKOCTpYii-
HbIM annapaTtom) ¥ MeTanINYeCKUMM LLeTKaMWU OT FPA3n, MNbIAN, XUP-
HbIX MATeH. BblOOWHbI, PaKOBUHbI, TNy60KMe TPewnHbl 1 apyrue ge-
(heKTbl Ha MOBEPXHOCTW 3afeNbiBalOTCA M 3a4MLLatoTCA.

OkpacoyHas rMapon3onauns NpuMeHseTcs Ans 3aWuTbl 6ETOH-
HbIX, XKeN1e300eTOHHbIX N KUPMWUYHbIX 34aHWIA U NpeacTaBaseT coboi
MHOrOC/M0HOE MOKPbITUE U3 NAACTUYHBIX WAN XUAKUX COCTaBOB Ha
OCHOBe GUTYyMa UM CUHTETUYECKUX CMOJ.

HaHeceHMe OKpPacoOYHO rMApPOU30NALUN HAYMHAETCA C OFPYHTO-
BbIBaHWS MOATOTOB/IEHHOI MOBEPXHOCTU ANS 06ecrneyveHUs nydllein
afare3nm ruapousonALum K noBepXHOCTH.

Mo BbiCOXLWEN FPYHTOBKE HAHOCAT 3a ABa-TpW npuema rugpounso-
nauuno obwen TonwmnHonm Ao 4 MMm. MNpyu HE6OMbWKMX MOBEPXHOCTAX
(nnowaabto 4o 500 M2) orpyHTOBKa M OKpacka BbIMOJHAKTCA KUCTS-
MW, BanMKamu, WeTkamu; npu 601blWINX — cpeAcTBaMM Manoi Mexa-
Hu3auuu. MNMpu MHOFOCNOMHON OKpacKe KaXXAblli nocneayrLWwmnin cnoi
HaHOCUTCA NPUMepHO Yepes 16...24 u.

Ok/nieeyHas rmgpousonsauns npegcraBnsdet co60ii NOKPbITUE U3
HECKO/IbKUX CNOEB PYJIOHHbIX, MIEHOYHbIX WM NCTOBLIX MaTepuanos,
KOTOpble MOCNOWHO HAKNenBalTCA Ha MOBEPXHOCTb NOCPEeACTBOM
GUTYMHbIX MaCTUK WA CUHTETUYECKMUX COCTaBOB. [mapousonauus
HAHOCUTCS Ha MOBEPXHOCTb CO CTOPOHbI FMAPOCTATUYECKOrO Hanopa
BO/bI.

Mpouecc ycTpoincTBa PyNOHHON TMAPON30NALUN aHANOTUYEeH YCT-
PONCTBY PYNOHHO KPOBAMN.

Fmaponsonauns BepTUKabHbIX NMOBEPXHOCTEN NMPOM3BOAMUTCA
BPYYHYHO, C HaK/JenBaHUEM MOMOTHULY, CHU3Y BBepX (Mpu Heobxopnu-
MOCTU MCMONb3YIT MOAMOCTM U Neca).

YCTPONCTBO OK/1EEYHON TUAPOU30NSALUN C MPUMEHEHUEM MOMMEpP-
HbIX PYJIOHHbIX MaTepnanoB (MOAMITUNEHOBbLIE, MOAMMPONWUIEHOBLIE U
Apyrue MaeHKW) BKAKOYaeT B ce6a CKnemBaHve WAN CBapKy OTAENbHbIX
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PY/I0HOB B KPyMHble NOM0THMLWA. CKNenBaHue BbIMOSIHAETCS Ha che-
LManbHbIX BepCTakax C MCMOMb30BAHUEM Pa3/IMYHbIX KeeB (Monu-
3MNOKCUAHOTO, CUHTETUYECKOTO 1 Ap.).

LLITykaTypHas rmgponsonauma npegcraBnseT coboil NOKpbITUE U3
LLEMEHTHO-MecYaHoro nam acganbToBOro pacTsopa uau acanbToBOWA
MacTuKW.

Fmaponsonauns XonofHol acanbTOBOM MacTUKONA ycTpanBaeTcs
HabpbI3roM WM pasIMBOM MacTUKU Ha MOBEPXHOCTW C MOCAEAYOLW UM
paspaBHMBaHWEM CKPeOKOM CNOEB TOMALLMHON 7...8 MM.

Ha BepTuKanbHble MOBEPXHOCTW, NPeABApPUTENbHO 3arpyHTOBaH-
Hble, TMAPOU30NALNS HAHOCMTCA C MOMOLLbID PacTBOPOHACOCOB WK
(hOPCYHOK CNOAMM TOAWMHON No 5 MM. KaxAabliA nocnegyowmnin cnoi
HaHOCUTCA noc/ne OTBepLeBaHUA NpeablgyLLero.

Mopsivas acthanbToBas M30NSUUA HAHOCMTCSA C MOMOLLbIO achanb-
TOMeTa KaK Ha rOpM30HTa/lbHbIX, TaK Y Ha BEPTUKANbHbIX MOBEPXHO-
cTaX. HaHeceHMe ropaYnx MacTUK BPYYHYIO MCK/IHOUYEHO M3-3a BbICO-
KON TemnepaTypbl CMECH.

[ns ycTpolicTBa BepTMKanbHON NUTON acthanbTOBON rMAPON30NA-
uum (puc. 15.1) napannenbHO M30AMPYEMO MOBEPXHOCTM ycTpanBa-
eTca NMOCTOSIHHAA 3aliMTHas CTeHKa M B 06pa3oBaBLIYOCS MOMOCTb
TONWMWHOW, paBHOW 3adaHHON TOMUMHE TUAPOU3ONALUN, 3aNNBaeTCs
rMAPOU30NALNOHHBIA MaTepuan; Npu 3TOM UCMOMb3YHTCS BO3MOXHbIE
cpeAcTBa ANs YNNOTHEHUS (MeTaNIMYecKnin nn fepeBsiHHbIe CTEPX-
HW).

30...50

4

Puc. 15.1. YcTpoiicTBO BepTUKaNbHOI NuToli acganbToBOM
r’Mapou3oNALun:

1 — nonocTb Nof 3a/1BKy; 2 — OTPYHTOBAHHAS MOBEPXHOCTb; 3 —
NONOCTb, 3aMofHEHHAsA TMAPOWU30NALMOHHON MAaCTUKON; 4 —
o6parHas 3achinka; 5 — 3awmnTHas CTeHKa
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O61ML0BOYHAS TUAPOU3ONALUA MPUMEHAETCA B OTBETCTBEHHbIX
COOPYXEHUAX, NpUAMKaxX A4Nns pasmelieHuns obopygosanma. s nso-
NALUN UCNONb3YIOTCA CTaNlbHble, alOMUHUEBbLIE U NMONIMMEPHbIE NNC-
Tbl, BbICOKOM/IOTHbIE NAUTLI U3 Xene3o6eToHa, apMOLEMEHTA U CTeK-
NOLLeMEHTOB.

Bbicokas MMIOTHOCTb 3aWUTHOTO MOKPbLITUA U3 WTYYHbIX MaTepua-
nos obecneymBaeTcs 3a CYeT TWATENbHON MEpPeBA3KW U 3afeNKu
LUBOB.

AHTUKOPPO3NiAHOE MOKPbLITUE BbIGMPAETCS C YHETOM XMMUYECKOTO
coCTaBa arpeccuBHOW cpefbl U ee COCTOAHUA (KuAKas, rasoobpasHas,
cyxas unu ¢ obpasoBaHMemM KOHAeHcaTa W Ap.), CTeNeHn MexaHuye-
CKOro BO3JeliCTBMA Ha 3alMTHOe MOKPbITUE B NPOLecce aKcnayata-
UMK, KOHUrypaumy n matepuana 3awuiiaemMmbiX KOHCTPYKL W 1 apy-
rmx akTopos.

B cTpouTenbCTBe MPUMEHAOTCA CneaytoLmne cnocobbl yCTPOACTBa
3aWUTHBIX MNOKPbITUIA:

B OKpacKa 6I/ITyMHbIMVI, XUMMUYECKN CTONKNMN JTAKOKPaCO4HbI-
MW coCTtaBaMi, IMYNbCUAMU PE3NHOBLIX cMmecel unu nnacT-
Macc;

OKNnemsaHMe NNUCTOBbLIMWU NN PYTOHHBIMW MaTepnanamMmu;

WnaTneBKa UamM WTyKaTypKa KMCMOTOYMOPHbIMM 3aMa3kaMu
1 pacTBOpamu;

m 00611y oBKa (PyTepoBKa) WTYUYHbIMU U3aenuAMuU (NIUTKAMU,
KMPNMYOM, 610KaMMN) Ha XUMUYECKN CTONKOM BSXYLLEM;

HanblIeHNE NNaCTUYeCKNX Macc;

MPOMUTKa OPraHUYeCcKUMU BSXKYLWMMU, TUApPOdo6u3alns,
TOPKPETUPOBAHME.

Mepes HAHECEHUEM 3aLLUTHBIX MOKPbITUA NMOBEPXHOCTU KOHCTPYK-
UM TWATeNbHO OYMLLAKTCS OT TPsA3U, MbIU, BbIPABHWBAOTCS U Bbl-
CYLUVMBAKTCS, YCTPAHAOTCA 3a4MUPbl U HaM/bIBbI MeTanna, 3alluiiarT-
CSl CBapOUYHbIe LUBbI, YAANSOTCA OKWUC/bI W MPOU3BOAUTCS 06E3XUPU-
BaHWe pacTBOPUTENAMMN.

OumMCTKa CTaflbHbIX KOHCTPYKLUWIA NPOM3BOAUTCS C MOMOLLbLI0 Mexa-
HUYECKNX LETOK, APO6ECTPYHbIX WA MECKOCTPYMHbIX YCTaHOBOK.
Y CTPOCTBO 3aLLMTHOTO MOKPbITAS HAUYMHAETCS He MO3AHEE YeM Ye-
pe3 8 4 mocfie OKOHYaHUS CYXOl OUMCTKU CTaNlbHbIX KOHCTPYKLMIA,

MOBEPXHOCTU XEeNe306eTOHHbIX U KUPMUYHbIX KOHCTPYKLMWI K
MOMEHTY HaHECEHWS 3aWMTHOTO MOKPbLITUSA [OMKHbI UMETb BaX-
HOCTb He 60see 4% NPy OKPACOYHbIX, MAaCTUYHbIX W LIMAT/EBOYHbIX
MOKPLITUAX U 5% — Npu OKeeUHbIX, PYTEPOBOUYHBIX U 06IULOBOY-

329



HbIX MOKPbITUAX. CyllKa MOBEPXHOCTEN NPOU3BOAMTCA C MOMOLLbIO
Kanopugepos, BO34yXO0AYBOK UM 31EKTPOMNEYE.

3almnTHOE OKPAcOYHOE MOKPbITUE CTPOUTENbHbIX KOHCTPYKLUA 13
XUMWYECKN CTOMKUX NaKOB, KPacoK W aMmasieil BbINOMHAETCH NyTem
nocnefoBaTe/lbHOr0 HaHECEHUS Ha 3al Ml aeMyto MOBEPXHOCTb FPYH-
TOBOTO, LIMNAT/NEBOYHOr0 U OKPACOYHOIO C/IOEB C NMPOMEXYTOUYHON
CYLWIKOI KaXAoro n3 Hux.

O6ANLOBOYHbIE N ()YTEPOBOYHbIE MOKPLITUS A5 CTPOUTENbHbIX KOH-
CTPYKLMUIA WITYYHbIMKU MaTepuanamm (namtamu, Kupnumyom, 61okamu)
BbINOMHAIOTCA TEXHONOTMYECKMMU NprYeMamMu, NPUMEHSEMbIMW MPU NPO-
N3BOACTBE 06/IMLO0BOYHBIX Y KAMEHHbIX Pab0T B 0ObIYHbIX YCIOBUSX.

Mepen yknagkoli WTyYHble MaTepuanbl COpTUpYyOTCA 1 nogbupa-
loTca no pasmepam. lMpu ycTaHOBKe Ha GUTYMHbIX COCTaBax OHMU
FPYHTYHOTCA GUTYMHbIMW FTPYHTOBKAMMW MO FPaHsM C TbiIbHOW CTOPO-
Hbl. TemnepaTypa MaTepuanoB BO BpeMs YCTPONCTBA MOKPbITUA J0N-
XHa ObITb paBHa TemMnepaType 3aluiaemMoin NOBEPXHOCTU. Bbicokas
MMIOTHOCTb 3aLLMLLAEMOr0 MOKPbITUS M3 LWITYYHbIX MaTepunanos obec-
nmeymnBaeTca 3a CYET TLaTeNIbHOW MEPEeBA3KU U 3afeNKu LUBOB.

MeTannmyeckue NOKPbITUS UCMOMb3YIOTCS ANA 3alWUTbl OT KOPPO-
3UN CTaNbHbIX CBA3EM W 3aKNafHblX feTaneil B CTbikaxX COOPHbIX Xe-
Ne306eTOHHbIX KOHCTPYKLMUI B MOCTPOEYHbIX YC/0BUAX CNOCO6GOM
HanblIEHNA pacniaBAeHHOro LUWHKa cneyuanbHbIMy annapatamu.

MeTannnuyeckoe NOKPbITUE HAHOCUTCH Ha 3apaHee MOALTOTOBJIEH-
HOe OCHOBaHMWe MOC/A0NHO. Pa3pbiB BPEMEHU MeXAy MOAFOTOBKOM
MOBEPXHOCTU MU HaHECEHWEM MEePBOr0 C/0A MOKPbITUA He LOJKeH
npesbiwaTb 3 4 HA OTKPLITOM BO34yXe cyxyt norogy v 30 MUH — noj
HaBeCOM B CbIpy MOrogy.

15.3. YCTPOWCTBO TEMNO- N 3BYKOV3ONIALMNN
KOHCTPYKLIAW

B 3aBucMMOCTM OT Xapakrtepa U30nMpyeMoro o6bekTa pasnnyaet-
CA MPOMbILINEHHAA Tenaom3onauns (M30NALna NPOMbILLIEHHOTO 060-
pyLoBaHua v Tpy60NpoBOAOB) U CTPOUTeNbHASA Tenaomnsonaumsa (M30-
NALUA Pa3NYHbIX CTPOUTENbHBIX KOHCTPYKLUNA).

Tennon3onaumsa BbINOHAETCA U3 MUHepanbHbiX (acbecT u nsgenus
Ha ero OCHOBe, UCKYCCTBEHHbIE MOPUCTbIE MaTepuanbl U 6ETOHbI Ha
MX OCHOBE, AYEUCTbIe BETOHbI 1 Ap.), opraHuyeckux (Topth U nsgenua
Ha ero OCHOBe, KaMUWNT, GubponnT, apbonunT, NEHONONNCTUPON, MNe-
HOMOMMYpeTaH 1 4p.) U KOMOUHUPOBAHHbLIX (BUTYMOMEpAnT, MUHepa-
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noBaTHble MAUTbI Ha OCHOBE GUTYMHbIX U CUHTETUYECKUX CBA3OK,
MnofMMep6eTOHbl Ha MOPUCTLIX 3aMONHUTENAX U Ap.) MaTepuanos.

B 3aBMCUMOCTM OT PacrofiOXXEHUs U YCNOBUIA 3KcnayaTauuu
06bEKTOB TENI0Bas U30MALUA YCTPAMBAETCs BHYTPU UAU CHApYXWU
34aHWi. 3015LMOHHbIE MOKPLITUS HAHOCATCS HA FOpsiuMe U XO/I0A-
Hble MOBEpPXHOCTK. Mo cocTaBy TENOU30NALMOHHOTO CNOS pasnmya-
l0OTCA MPOCTble Y KOMMO3MLWOHHbIE MOKPbITUA. TpocTas n3onayus
COCTOUT M3 OLHOFO OCHOBHOTIO TEMIOM30MALMOHHOIO MaTepuana, KoMm-
MO3NLUMOHHAS — U3 HECKOMbKUX.

Tennon3onsiLMOHHOE MOKPbLITUE COCTOUT:

B 13 3alNTHOrO cno4d, npeaoxpaHALIEro KOHCTPYKLUNIO OT Me-
XaHNYEeCKnNX I'IOBpe)K,ElEHI/II\/'I, BO3,CI,6I7ICTBVIFI arpeccuBHbIX Cpen,
YB/IaXHEHNA, THNEHNA NT.0.;

TENN0M30M1ALMOHHOTO0 €105 (MPOCTOr0 MK KOMMO3ULUOHHOTO);

peTaneii KpenaeHus, o6ecneymBatoLiUX HeOGX0AUMYH NMPOY-
HOCTb TEMMOMU30NSLUOHHON KOHCTPYKLMU, MAOTHOCTL NPU-
neraHns K M30IMPYeMOii MOBEPXHOCTH, a TakXe MJ0THOCTb
npuneraHus Apyr K Apyry OTAeNbHbIX C/I0EB KOHCTPYKL WK,

MoBepxHOCTW, Nognexaline U30nNauun, O4NLLAaTCA OT 3arpsasHe-
HWIA, BbICYLUIWBAKTCA U B Cly4yae He0OXOAMMOCTM MOKPbLIBAKTCA aHTH-
KOPPO3MAHBbIMW UAN NApPOU30NALNOHHBIMW MaTepranamu.

Mo cnocoby 1 TEXHONOTUM MOHTaXa CTPOUTENbHbIE TEMNION30/5-
UMM GbIBAIOT 3acblMHble, MaCTUYHbIe, NNTbie, 06BONaKMBaKOLL e, COOP-
HO-6/104Hble, BaKyyMHbIE.

3acbinHas TenaoM3onaLmMs BbIMOMHAETCS U3 BOJIOKHUCTbIX, MOPOLIKO-
06pasHbIX U 3epHUCTLIX MaTepuanoB. Ha ropr3oHTanbHYH NOBEPXHOCTb
BO3MOXHbIMW CpeACcTBaMU MexaHu3auumn (KpaHbl, 6yHKepa, KOHTeHepbl
M 4p.) YKNafblBaeTca 3acbiNKa POBHbIM CMI0EM 3a[jaHHOW TOMLWMWHbBI C
Heo6X04MMbIM YMIOTHEHNEM [0 AOCTVMIKEHUA MPOEKTHON MAOTHOCTK.

YCTPOWCTBO 3aCbIMHOW TENAOU30ALMN MO BEPTUKANbHO MOBEPX-
HOCTU TpebyeT AOMOMHUTENbHbIX KOHCTPYKLUWIA, obecneynBatoLwmnx
yaepXaHue Tennou3onaunmn Ha NoBepxXHOCTN (MeTanInyveckne ceTku,
NPUKpenaeHHble K WITbIPSM, KOTOPble, B CBOK O4Yepefb, 1160 npusa-
pvBalTCA, ecnn NoBepXHOCTb MeTannnyeckas, NM60 3afenbiBaloTCs B
6eTOH MpW M3roTOBMEHUUN). YKNafka Tenaou3onaunum npovsBogmTcs
MeXJy CeTKON M camMOil MOBEPXHOCTbID KOHCTPYKLMKM nojocamu c
NerknumM ynnoTHeHueMm. Mpu 60NbLIONA TONWKUHE U30NALUN €8 HAHOCAT
B ABa cnos. [nA npefoTBpalieHUs paspyLieHns Tenaom3onayns no-
KpblBaeTCs pacTBOPOM MOCPeACTBOM TOPKPETUPOBaHMA UM HaHece-
HUS WTYKaTYpPHbIX HaMeTOB, a NMPY HeO0B6XOAMMOCTU — MOKPbITUEM
rMAPOU30NSALMOHHBIMU MaTepuanamu.
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MacTuuHas Tena0M30MALMs YCTpanBaeTcs No NOBEPXHOCTM Tpy6O-
MPoOBOLOB 1N 060PYAOBAHUSA, HArpeThbIX [0 NMPOEKTHON TeMnepaTypbl.
MacTuka HaHOCUTCS Ha U30MMPYEMYI MOBEPXHOCTb BPYUYHYH WU
MHEeBMOHAarHetTatensimMmu. Bo n3bexaHne CKBO3HbIX TPeLMH KaxAbli
nocnefytoU it clo HAHOCUTCS MOC/e BbICbIXaHWS MpPeabIAYLLEro.

NuTas Tennou3oNaLUs NpUMeHseTCcss MPU BO3BEAEHUMU MPOMBbIL-
NEeHHbIX 06beKTOB. OHa BbIMOJIHAETCS U3 MEHO- U razo6eToHa uau
GUTYMOMEP/INTA, KOTOPbIe YKIaAblBalOTCA B MEpPecTaBHY onany6ky
CMIOSIMW MPOEKTHOW TOMWMHBI U BbICOTOW 25 CM.

Puc. 15.2. Tennomsonauusa 13 pynoHHbIX MarepuanoB U COOPHbIX MAUT:

a — obBonakuBarowas tennonsonsayus; 6 — cbopHo-6no4Hasn
Tennonsonsumsa; 1 — m3onupyemasi NoBEPXHOCTb; 2 — LUMNUAbKY;

3 — MUHepanoBaTHble Martbl; 4 — ceTku; 5 — wrykatypka; 6 —
oknelika: 7 — nauTbl MepPBOro Cnosi; 8 — NAWTbl BTOPOro cnosi; 9 —
cnoli nepraMmmHa; 10 —xene3o6eToHHaa nauMTa; 11— YucTblii non
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[ns ycTtpoiicTBa NMTOW U30NALUN MPUMEHAETCA TakKXe MeTof
TOpPKpeTMpoBaHua. B aTom cnyyae n30n4LUA HAHOCUTCA MO CeTKe Npwu
TemnepaTtype He Huxe 10 °C.

O6BonakuBatollas Tennonsonayma (puc. 15.2, a) BbINOMHAETCA U3
rMOKMX PYNIOHHBbIX MaTepunanos n nsgenuii (MMHepanoBaTHbIX, CTEKNO-
BaTHbIX, acO6EeCTOBbLIX W Ap.), KOTOPble YKNaAblBalOTCA Ha U3onupye-
MY MOBEPXHOCTb W 3aKPenaaTca wWnuibkamu. MpofonbHbie 1 no-
nmepeyHble LIBblI CLUMBAKOTCA MATKOW MPOBONOKOW. Ecnn mnsonayus
[BYXCNOMHas, TO BTOPOW CNoii yKnagblBaeTcs No NepBoMy cCO CMeLle-
HueM LWBOB. CBEPXY M30MALUOHHOE MOKPbITUE MOKPbLIBAETCH LWITYKa-
TYPKOIi, OKNENBAETCA M OKpaLluBaeTCs.

C6opHo-6n10uHas Tennousonauyus (puc. 15.2, 6) aensetca Haubo-
nee MHAYCTPUANbHOW N NPUMeEHAETCA ANA U30NALUN KaK Fopsavmx, Tak
M XONOAHbIX NOBepXHOCTelW. Mpu Tennom3onALnmn NOBEPXHOCTeN
c6OpHble U3Aenna yknafblBaloTCA MOAOCaMM HACyxXO0 WKW Ha CNoi
MaCcTUK/M M KPenaTca C MOMOLWbIO CKO6, LWINWNEK, KapkacosB v T.n.
MHOrocnoiHas n3onauns BbIMOJIHAETCA C NEPEKPLITUEM NPOJOSbHbIX
M MOMepeYHbIX LIBOB.

Tennons3onaumnsa 6eTOHHbIX UM KUPMUYHBLIX CTEH YCTpansaeTcs no
WTYKaTypKe UAM napons3onaymm B OAMH UIN HECKOJIbKO C/I0€B MINT.
Tennon3onAuMOHHbIE NANTbI YKNA4bIBAIOTCA MEXAY AepPeBAHHbIMU
peikamu, 3aKpenyieHHbIMW B CTeHe. [epBbIil CMO HaknenBaeTca Ha
CM/IOWHOM cnoe 6MTyma, a nocneaytlnue cnom — MofocoBON UK
TOYEYHOW HaKNelKoW C nepeBsi3KOW LWBOB. [1ocne yCTaHOBKM BCEX
NAuT WU 3afeNKN LWBOB YCTPanuBaeTca Napomn3onaynsa ¢ nocnegyrowmuv
OWTYyKaTypuBaHWeM MO CeTKe.

Mpy Tennon3oNALNN NePeKpbITUiA NepBbIA CM0A TeNI0MN30NSLNOH-
HbIX NANT HaK/enBaeTca No Napon30NALUOHHOMY CNOK Ha BUTYMHON
macTuke. lMocneayroLwme cnov yknafblBaloTCA HACYX0 WU Ha MacTu-
Ke C MepeBA3KOlM WBOB. LLIBbI MPpOKOHOMaYMBaKTCA OTX04aMU NAUT U
npomasbiBalTCA ropauynm 6UTYymMomM. CBepXy TennoU30NALNOHHbI
CNOI OK/nenBaeTCsA CNOeM MepramMmHa Ha GUTYMHOW MacTuke, a 3aTem
ycTpamBaeTcs 6eTOHHaa cTsHkka (cm. puc. 15.2).

BakyymHas Tennous3onaumns npuMeHseTcs B yCTaHOBKax rny6oko-
ro Xo/04a, annaparax 4/is XpaHeHUs CKMXEHHbIX ra3oB; OHa OCHOBa-
Ha OHa Ha MCMNOMb30BaHWUW Maoli TeNNONPOBOAHOCTY BaKyyMUPOBaH-
HOrO MPOCTPAHCTBA, 3aK/NUYEHHOI0 MeXAy 13011MpyemMoil NOBEPXHO-
CTbIO M OKYTbIBaKOLLUM €€ KOXYXOM.

[ocTonHCcTBa Takol M301ALMN — MPOCTOTa YCTPONCTBA U BO3MOX-
HOCTb KOHTPONS ee KayecTBa 3aMepOM BaKyyma; HefocTaTkm — 60/b-
Wne NoTepu TennoTbl BCNeACTBUE U3NYUYEHUA U HEOOXOAMMOCTb NOfA-
LepXaHusa BbICOKOr0 BakyyMma.
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OZHMM 13 BaXKHbIX YC/I0BUIA, 06ecrneynBatoLnx HafeXHY 3BYKO-
N30MALMI0 XWUbIX, 06LLECTBEHHbIX U APYTUX 3A4aHWIA, ABNSeTCS BbICO-
KOe KayecTBO CTPOMTEbHO-MOHTaXHbIX paboT. Hanpumep, B pe3yb-
TaTe HEPaBHOMEPHOrO 3anofIHEHUS LWBOB B KNaAke, YBEUYEHUS WX
TONWMUHbI 06pa3yoTCA CKBO3Hble TPYAHOOOHapYyXXMBaeMble LWenu,
KOTOpble Nocne OWTYyKaTypuBaHnUsa COBCEM CKpbiBatloTCS. CKBO3b HUX
3BYKM GecnpensaTCTBEHHO MPOHWKAKT B MOMeELLEHUS.

Oco60ii TwatenbHOCTM TpebyoT paboTbl MO YCTPOMNCTBY MepPeropo-
[OOK. MecTa UX COMPSKEHWUS CO CTEHAMU U NepeKpbITUAMU AOMXKHbI
6bITb MPOKOHOMaYeHbl BOMIOKOM W 3ajenaHbl pacTBOpPoM. B 6onbline
Wenu ycTaHaBAMBaOTCS aHTUCENTUPOBaHHbIE epeBAHHbIEe peliku. B
[BOIMHbIX NEPEeropogkax ¢ BO3AYLHON NPOCNOMKON MeXAy 06LINBKaMu
He [OMYyCKaeTCs 3aCOpPEHMEe PacTBOPOM WM CTPOUTENIbHbIM MYCOPOM,
ocnabnawmummn 3apHeKTUBHOCTL BO3AYLIHON NpOCnoiku. Mpu ycTpoii-
CTBE MEXAY3TaXKHbIX NEPEKPbITUII HEOOXOANMO BCe LUBbI MEXAY CTe-
HOBbIMY NaHeNAMU W NAMTaMW NepekpbITUIA 3aMoNHATL PacTBOPOM.

OCOBEHHOCTW MPON3BOACTBA
N30NALUNOHHBIX PABOT B 3UMHNX
YCNoBUNAX

MMaponsonauMoHHbie paboTbl NMpPU TemnepaType Hapy>HOro BO3-
fyxa HUXe 5°C npous3BogATcs ¢ NpoBefeHeM LOMNONHUTENbHbLIX Me-
ponpuaTuii gns obecrneyeHns TpebyeMoro KayecTBa Wam B Tenjsikax,
Nno3BONAIOLWMX NofAepXunBaTb B HUX Temnepatypy 10... 15°C.

Mpwu ycTpolicTBe Ha OTKPbITOM BO3A4YyXe OKPACOYHON, OKNeeYHOl K
achanbTOBOW M30MALUN C MPUMEHEHUEM TFOPAYNUX MAcTUK U pacTBO-
pPOB M30/MPYyeMble MOBEPXHOCTU BbICYLLMBAKOTCA U MPOrpeBalTCcs 4o
Temnepatypbl 10...15°C. MacTuku 1 pactBopbl LO/DKHbI UMETb TeM-
nepatypy 170... 180°C. PynoHHble mMatepuanbl nepes HaknenmBaHuem
oTorpeBatoTCca fO Temnepatypbl 15..20°C u nogatoTcs Ha pabouyee
MECTO B YTEMN/EHHbIX KOHTeHepaxX. Paboune mecTa AOMKHbI ObITb 3a-
WMLLEHbl OT aTMOCHEpPHbIX 0CaAKOB M BeTpa.

Mmgponsonaumsa M3 aMynbCUOHHbBIX MAacTUK U LLeMEHTHO-MecYaHblX
pacTBOpPOB YCTPaMBaeTCA TOJIbKO B Teniskax, 4to He BHOCUT KaKuXx-
AM60 U3MEHEeHWUI B TEXHOMOTMUI0O HAHECEHUS TUAPOMU3ONALUOHHBIX
NOKpbITUIA. MeTannnyeckas rugpon3onsaumns BbiNMOSHAETCA NpU TeMne-
patype Hapy>HOro Bo3gyxa He Huxe -20 °C.

3allMTHbIE CTAXKM U KflafKa 3alMTHBIX CTEHOK BbIMOMHAETCA Ha
pacTBopax C MPOTUBOMOPO3HbIMU XUMUYECKUMUN J06aBKamu.
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TennonsonayunMoHHble paboTbl, He CBA3aHHbIE C MOKPbIMU NpoLec-
camu, Npou3BOAATCA MpU Temrnepatype Bo3gyxa He Huxe -20 °C. Tpwu
HaMyYnM MOKPbIX MPOLECCOB YCTPONCTBO TENIOU30NALMMN LONYCKaeT-
CH TOJIbKO B 3aKPbITbIX NMOMELLEHUAX (TennskKax) nNpu TemnepaTtype He
Huxe 5 °C.

TennousonAuMOHHbIE feTann, MaCTUKW MU pacTBOPbl 3aroTtaBiinBa-
I0TCA B OTan/iBaemMbiX NomMeLweHnax. MNMpu yknagke Tenaon3onaumoH-
HbIX MaTepuanoB He [OMyCKaeTCca UX YBNaXHeHue. M3onupyembie
MOBEPXHOCTU Mepes HaHEeCEeHWEeM 3aLLMTHOTO MOKPbLITUA OYULLAKDTCA
OT CHera u Haneau. M3penua Ha GUTYMHbIX MAacTMKax HaknensaroTcA
TO/MIbKO Ha NMOBEPXHOCTb, MMEIOLLYIO MOMOXUTENbHYIO TemnepaTypy.

AHTUKOPPO3UiiHble paboTbl, KPOMe OKPACKU MepX10pBUHUIOBLIMM
cocTaBamu, MPOU3BOAATCA TOMILKO MPU MONOXMUTENbHLIX TeMnepaTy-
pax. HaHeceHWe aHTUKOPPO3UAHOTO MOKPbITUA Ha NpoMep3Lwme no-
BEPXHOCTM 3anpeLiaeTcs.

Mpw ycTpoiicTBe rugpounsonsaymy 0643ateibHOMY KOHTPOKO MNOf4-
NnexaT KayecTBO MPUMeHAeMbIX MaTepuasoB v MOLFOTOBKA M30MPY-
eMblX MOBEPXHOCTel, 3afeNKn LWBOB U CTbIKOB, KauyeCTBO FOTOBbIX
MOKPbITUIA M 3aWUTHBIX OFPaXAEeHWUA.

OkpacoyHasa ruapon3onaumns He LO/MKHA UMeTb TPELUH, OTCNOeHNI
M 1.0 O6Hapy>XXeHHble fe(eKTHbIe MecTa LO/MKHbI OblTb PaCHULLEHbI 1
BHOBb MOKPbITbl FMAPON30NALNOHHBIM MaTepuanomMm. B npouecce ycT-
policTBa OKJ/IEEYHON TMAPOU30NALUN KOHTPONUPYOTCA pa3Mep Haxse-
CTKM MOMIOTHNULL, pa3MeLleHne CTbIKOB, NMPOYHOCTb HaK/IeMBaHUsA, OTCYT-
CTBME Pa3pbiBOB U B3AYTUI KOBPA, HEMPOK/IEEHHbIX MECT.

Bce feekTHble MecTa TWaTe/IbHO pacyulLaloTCcd U 3afeNbiBaroTca
C HaHeceHWeM [OMOMIHUTENIbHOrO U30/ALMUOHHOIO Cos.

Mpu ycTpoicTBe TeNN0M30NALUN KOHTPOUPYIOTCSA HEMpPepblB-
HOCTb NMapou30NALUOHHBIX ClI0eB, OTCYTCTBME MeXaHWYEeCKUX Mno-
BPEXAEHWUI U CNON3aHWIA, NAOTHOCTb NPUeraHUa Tenaou3onAaLnoH-
HbIX CNOEB K OCHOBAHUIO 1 Mexay co60il, nepekpbiTUe LIBOB, Henpe-
PbIBHOCTb W XXECTKOCTb KpenjeHua 06BOMIAaKMBAKOLWMNX U COOPHBIX
N30NALNOHHbBIX KOHCTPYKLMUIA, KaYeCTBO 3aLLUTHbLIX MOKPbITUNA.

155. OXPAHA TPYOA NPV NMPON3BOACTBE
N30NALUNOHHBLIX PABOT

Mpoxofbl v NMpoe3abl B 30He MPOM3BOACTBA M30MALNOHHBIX paboT
OrpaXkAatTcs, W Ha BUAHbIX MECTax BbIBELWUBAKTCA NPeaynpeanTenb-
Hble HaAMucH.
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Mpu paboTe B TpaHLWeAX, KaHanax, KoT10BaHax 0cob6oe BHUMaHue
HE06X0ANMO YAeNATb COCTOSAHUIO OTKOCOB W MX KPenaeHuto Bo nsbe-
XaHue 0bpyLIeHNs TpyHTa.

LU Ty4YHble M30NALNOHHbIE MaTepuabl NOLHUMAKOTCA Ha BbICOTY B
cneuunanbHON Tape, KOHTellHepax; MacTuka — B CrelnanbHbIX KOHYC-
HbIX 6aykax C MI0THO 3aKPbIBAKLWMMUCA KPbILLIKAMMW UAW TpaHCcnop-
TUPYKOTCA Mo TpybonpoBoaam.

KoTnbl ans Bapku u pasorpesa M30MALWOHHbIX MAacTUK AOMKHbI
HaXO0AWTbCA B UCNPaBHOM COCTOSHUM W UMETb MAOTHO 3aKpbiBa L K-
ecs Hecropaemble KpbIWKN. 3an0NHEHNE KOT/NI0B LONycKaeTcs He 60-
nee yem Ha 3 4 Mx eMKOCTHU.

[ns nogorpeBa 6UTYMHbIX COCTaBOB BHYTPU MOMeLLEHMWI 3anpeLya-
eTCA NPUMEHATb OTKPbITbIA OrOHb.

Mpy NPUrOTOBNEHUN XONMOAHBLIX GUTYMHbIX MacTUK pPasorpeTblii
(He Bbiwe 70 °C) 6UTYM B/MBAETCA B pacTBOpuUTesb (a He HAo60poT)
1 NMepemMeLlBaeTCs TONbKO AePEBAHHbLIMU MeLlankaMu Bo n3bexaHue
nckpoobpasoBaHusa. He paspeliaetcs NpurotaBanBatb GUTYMHble
MacTUKW Ha 3TUAMPOBAHHOM GeH3uHe.

XpaHeHVe CUHTETUYECKUX TAKOB M KPacoK AOMNycKaeTcs B cneyu-
anbHO MpefHa3Ha4YeHHbIX 418 3TUX Leneii OrHEeCTOMKNX 3[4aHUSX He
6nvxe 50 M K XWUbIM 1M MPOU3BOACTBEHHBIM MOMELLEHUSM.

Paboune, 3aHATbIe Ha M30MALMOHHbLIX paboTax, obecneynBarTCs
cneuoAeXx o u UHAMBMAYaNbHLIMY CPeACcTBAMM 3alLUThI.

KOHTPOJ/IbHbBIE BOTMPOCHI

KakoBo HasHaueHvie rmapon3oNsLMoHHOI0 NOKPbITS?

Kakue cyLecTBYIOT BUAbI TVAPOV30ASLMN B 3aBUCMMOCTM OT CrO-
coba ee yCTpoiicTBa 1 MPUMEHSIEMBIX MaTepranoB?

[ns yero BbINONHSAETCS TENNON30NALMS 3[AHNIA?

Kakune N3BeCTHbI BUfbI TENNON30AALMUN?

[ns uero yctpamBatoT aHTUKOPPO3UIAHOE MOKPbITUE?

B Kakux ciyyasx npuMeHsIeTCS OKpacoyHas rmapon3onsaums?
Mpy Kaknx Temnepatypax HapyXHoOro Bo3fyxa AoNycKaeTcs Bbl-
MONHATL TMAPOU30NSALMOHHbIE Pa6OTbI?

113 Kakux ycnoBuii Npon3BoACTBA PaboT UCXOASAT MPY HA3HAYEHNN
pasmepoB 3axBaTku?

9. Kakue MeponpusiTvs Mo oxpaHe TpyAa Heo6XoauMO BbIMOAHATL NPK
NPOU3BOACTBE N30/SLMOHHBIX Pa6oT?

Nogk,w DNp
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Fnasa 16

OTAENKA XWNbIX W OBLLECTBEHHbIX
3IAHUI

OTAenka 34aHunii BbINONHAEGTCS Ha 3aBepLlalolemM aTane CTPOUTENb-
cTBa. Ee HasHaueHne — Mpuatb 34aHUI0 3aKOHYEHHbIA BUA, OTBeualo-
WA 3afaHHbIM 3CTETUYECKMUM, COoLManbHbIM U YTUAUTAPHbLIM Tpe6oBa-
HUAM.

K oTaeno4HbiM mpoleccam OTHOCATCA OCTeKNeHue, olTyKaTypuBa-
HUe, 0TAEeNKa NoBepxHOoCTel M conpshkeHuid, 06nMLoBKa, YCTaHOBKa CTO-
NAPHbLIX U3[ENnid 1 feTaneii, ManspHble MPoLecchl, yCTPOWCTBO MOKPbI-
TWIA NoNoB, a TakKXe JekKopaTthBHas OTAeNKa C OKOHuYaTeNbHON 40BOAKOIA
BCEX NMOBEPXHOCTel 1 aeTaneil nepeq caadeit 06bekTa B aKCnayataluio.

16.1. OCHOBHbIE TEPMWHbI 1 OMNPEAENEHNA

BaTepnac — npocTeiiwunit npnbop A4 NPOBEPKN FOPU30OHTaNbHO-
CTU ¥ U3MepeHunii He6ONbLUINX YIrN0B HaKNOHa NPY 3eMAAHbIX, NAO0T-
HUYHBIX 1 Apyrux pabotax. OH COCTOMT M3 BpycKa WU BepTUKaNbHOW
CTOVKM, K KOTOPOU NpuKpenseH OTBeC. [ TOYHbIX U3MEPEHUI NpW-
MEHAIOT YPOBEHb.

Kaneska — urypHblii npounb 6pycka uam gocku. Kaneskoli
(KaneBOYHMKOM) Ha3blBaKOT TaKXe pybaHOK C (WUTYpPHbIM pe3LomM Ans
MONYYEHNA KaneBKuU.

KpackopacnblnnTenb — pPYy4YHOW WHCTPYMEHT, BbIMOSHEHHbIN B
BUAe nucToneTa M nNpefHasHauyeHHbIA ANA OKPacky NMOBEPXHOCTEl
nyTem pacnblieHNs 1aKOKPaCOUHbIX W LUMAT/IEBOYHbIX COCTABOB CXKa-
TbIM BO34YXOM.

JNly3r — BHYTpEeHHMUIA yron.

O6mML0BKa NOBEPXHOCT e — MOKPbITAE 06INLLOBOYHLIMU MaTepu-
anamum u U3genusMu BHYTPEHHUX WU HAPYXXHbIX MOBEPXHOCTEN CTpoO-
UTEeNbHbIX KOHCTPYKLUWIA (CTeHbl, MOTONKNA U T.4.).

OcTekneHne — MnpoLecc 3arnosHeHUA B 3[aHUN U COOPYXKEHUM
NpoemMoB, MPefyCMOTPEHHbIX ANA NponyckaHusa cseta. OCTek/ieHue
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MOXET OblTb HapYXXHbIM (OKOHHble MpoeMbl, 6aNKOHHbIE ABEpU, BUT-
PWHbI MarasuHoOB, MepensieTbl (hOHapen u Ap.) U BHYTpPeHHUM (CBETO-
npo3payHble Neperopoaku n Aeepu, Gpamyru, BUTpaxu u 1.4.).

OTaenka manapHbIMU COCTaBamMy — HaHeCeHuWe Ha MOBEPXHOCTb
feTany KOHCTPYKUUIA 3[aHWUA N COOPYXEHMUA NaKOKPACOYHbIX MOKPbI-
TUA, NPUAAKLWLNX UM JEeKOPaTUBHbIE CBOWCTBA UM 06ecneynBaoLLLmx
3aWnTy X 0T KOPPO3MU.

OTpaenoyHble paboThbl — WTYKaTypHble, 06/1ML0BOYHbIE, MaNsAPHbIE,
060liHble, MapKeTHble, CTEKONIbHbIE W Apyrue paboTbl, CBA3aHHbIE C
HapPY>KHOW W BHYTPeHHEl OTAeNKOI 34aHnii (COOPYXXEHWIA). 3HaYNTENb-
Hblli 06bEM OTAEN0YHbIX PaboT BbIMOMHAETCA Ha 3aBo4ax MPW U3roToB-
NEHNUN KPYMHOpasMepHbIX COOPHbIX 3/1EMEHTOB U KOHCTPYKLWNIA.

MapkeTHble paboThbl — YCTPONCTBO M3 NMapKeTa MOKPbITUA (Nnue-
BOro cfios) nona. MNapkeT yknagbiBatoT N0 XECTKOMY POBHOMY CM/IOLL-
HOMY OCHOBaHUO0 (6eTOHHOMY, acanbTOBOMY WAN BbIMOJHEHHOMY 13
[0cokK). MapkeT K AepeBAHHOMY OCHOBAHWIO KPenuTcs reo3gamu (He
MeHee [ByX Ha OfHY MMaHKY); K OCHOBAHUAM U3 UCKYCCTBEHHbIX Ma-
TepuanoB — C MOMOLLbK XONOLHbIX UKW TOPAYMX MacTuK. OTAenKy
MOBEPXHOCTW NAapKEeTHOr0 MOKPbITUSA (OCTPOXKY, LUKNEBKY, LWIANGOB-
Ky) NPOU3BOAAT BPYUHYIO UM NapKeTOOTAENOUYHbIMU MallVHaMW.

MNOTHUYHbIE paboThl — CTPOUTENIbHbIE PaboTbl MO N3FOTOBAEHUIO
N yCTAaHOBKE [epeBAHHbIX KOHCTPYKLUMI W aeTaneil, xapakTepusyto-
mecs MeHee TulaTenbHol (B OTAMYME OT CTONSPHbIX paboT) 06paboT-
KOW fpeBecuHbl. K HUM OTHOCATCA paboTbl MO YCTPOWCTBY LepeBsiH-
HbIX ()YHOaMeHTOB (CBail), CTeH, MeperopoAoK, MoJsioB, 3/IEMEHTOB
KapKacoB ¥ MepeKpbITUI 3[aHNRA, Kpblll, a Tak)e paboTbl MO U3rOTOB-
NEHNI0 AEepPeBAHHbIX KOHCTPYKLUUA MHXEHEPHbIX COOPYXeHUin (Moc-
TOB, N/JOTUH, 3CTakafj), BCNOMOraTenbHbIX YCTPOWCTB (CTPOUTENbHbIX
NecoB, NogmocTelt, onany6Ku, orpaxaeHuin n T.n.), No c6opke CTaH-
0apTHbIX WWUTOBbIX AOMOB U T. .

Peiicmyc, peiicMac — MHCTPYMEHT NS HAHECEHWS Ha 3aroTOBKax
pasmMeTO4YHbIX MHUI NapansienbHo 6a30BOW NUHUN.

PycTbl — WBbI, OTAENAOWMNE KAMEHb OT KamHS.

Tecno — NAOTHWYHBLIA UHCTPYMEHT; B OT/IMUME OT ToMmopa y Tecna
ne3Bre NepneHAUKYNSPHO K TOMOPULLY; MPUMeHsAeTCa 414 Bblganbam-
BaHWA KOPbIT, NOTKOB U T.A.

YCEHOK — Hapy>XHbIli yron.

dacka — 3aKpyrineHve Uy cpeska yCeHOK.

dunneHka (B gepeBoobpaboTke) — TOHKasd focka uam aHepa,
BCTaBNeHHasa B pamy (Hanpumep, LBEPHYIO).

LLITykaTypka — OTAEN0YHbIN CNOA, 06pa30BaHHbIN CTPOUTENbHbIM
pacTBOPOM Ha MOBEPXHOCTU KOHCTPYKLUMWIA 34aHUA 1N COOPYXEHWUIA.
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Ha3HauyeHWe WTyKaTypkn — BblpaBHUBaHWE MOBEPXHOCTEN CTPOM-
TeNbHbIX KOHCTPYKLWIA N NOArOTOBKA UX K AanbHelileil oTaenke (OK-
packe, OKJieiike), 3aWwuta KOHCTPYKLUIA OT aTMOCepHbIX BO3aeli-
CTBWUI, OTHS U T.A.

16.2. OCTEKNEHMUE MPOEMOB I MOKPbITWAN

OcTekNeHne obecneymBaeT HEOOXOAMMOE OCBELLEHME B MOMelle-
HUAX, 3aWUTy UX OT YBNaXHeHUS (aTMOC(EepPHbIX 0CafLKOB) M co3ja-
HUe HOpMasibHbIX TeMnepaTypHbIX YCA0BUI NPU BbINONHEHUW OTAe-
NIOYHbIX paboT M nocnegyrowWwen akenayataynm sgaHnin. OcTekneHune
BbINO/IHAGTCS [0 Hayana OTAeN0YHbIX paboT BHYTPU 34aHuA.

Bug ocTekieHNs CBETOMPOHULLAEMbIX OTpaXeHWn 3aBUCKUT OT
HasHa4YeHus 34aHU 1 KAMMATMYecKoro palioHa ctpoutenscrsa. Oc-
TEK/IEHNe MOXeT ObiTb BbIMOMHEHO U3 Pa3NNYHbIX BUAOB CTEKIOMNaKe-
TOB, CTEKN06/10KOB, YCTaHaBNNBAEMbIX B OANH —TPU CNOSA C BO3AYLLU-
HbIMW NPOCAOKaMU UAN NPO3PayYHbIMU NPOKIAAKaMU C KpenjaeHnem
X B O4MHAPHbIX CNapeHHbIX W [BOWHbIX NepenneTax uam o6BsA3Ke.
CTtekna KpenaTca pasiMyHbIMU 3amaskamu, npoknagKkaMmu 13 pesunHol,
[OEPEBAHHBIMU Y METAI/IMYECKUMU LITANMKAMW, WNUABKAMU, NPYXNU-
HaMV U LWTbIPAMMN.

HenocpenCcTBEHHOMY OCTEK/IEHUIO MEPEenIeToB M MPOemMOB NpejLue-
CTBYIOT 3arO0TOBUTE/IbHbIE MPOLECCHI, BKKOYaKLWme B ceba pasmeTKy u
pe3Ky CTeKOs, MPUroTOB/IeHNE 3amMa3ku WAN PE3NHOBLIX MPOKNAA0K U
Hape3Ky wTanukos. MNpu 6obwnx obbemMax paboT 3TV Mpouecchl Bbl-
MOMHAOTCA B 3aBOACKMX YCMIOBUAX, MPU MasblX — B MOCTPOEYHbLIX YC/I0-
BUAX B CreuuanbHbIX MacTepckmx. PasmeTka, packpol v pe3ka CTeKo
OCYLLLeCTBAAKOTCA MO KapTaM packpos C MOMOLLbIO LWA6/OHOB-/IMHEEK U
CTEK/I0Pe30B (a/MasHbIX, TBEPLOCNIABNEHHbIX UMW 3NEKTPUYECKUX).

CTeknonakeTbl YyCTaHaBNNBAKTCS B LePeBAHHbIN UM MeTananye-
CKWMI KapKac Ha 31aCTUUHbIX PE3MHOBbLIX NPOKNaAKaxX UK 3aMaske U
3aKpenngalTcA WTannkamm Wan yronkamu. 3abusaroT LWNUNbKA, Kak
npasuno, creunasbHbIMKU NMUCTONETAMMU.

CTekno6M0KN yKNablBalOTCA Ha AEKOPAaTUBHOM LEMEHTHOM WK
nofiMMepLeMEHTHOM pacTBope 6e3 nepensieToB, BPacnop co CTeHamu
nnu B 06B8s3ke (puc. 16.1). MakcuManbHbIA pasMep 3anosHAeMOro
npoeMa He [OJIXXKEH MnpesBbiwats 6 M, a ero naowagab — 15 M2 bosnb-
Wne NpOoemMbl YIEHATCSH Ha y4yacTKu 06BA3KON.

BUTPUHBI 1 BUTPaXXn 3anMofIHATCA KPYMHOPa3MepHbIMU BUTPUH-
HbIMW CTEK/IaMUN Ha 31aCTUYHbIX NMPOKNagkax v wranukax (puc. 16.2).
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Puc. 16.1. OcTekneHue 13 CTEKN0O/M0KOB:
7 — 6nokn; 2 — apmMarypHble CTEPXHU; 3 — LEeMEHTHbIA pacTBop

K MecTy yCTaHOBKMW CTEKNO TPAHCMOPTUPYETCHA B BEPTUKAILHOM MOJI0Xe-
HUW Ha cneyuanbHO 060pyJ0BaHHbLIX aBToOMallMHax. oabem cTekna
OCYLLeCTBMISETCA C MOMOLLbIO BAKYYM-NPUCOCOB. Mpu HE06XOAUMOCTH U3
BaKyyM-NpncocoB cobuparoTcs TpaBepchbl. s packpos, nepemeLLeHuns
M NoAbema CTeK/a Ha BbICOTY UCMOMb3YHOTCA BUIOYHbIE aBTOMOIPYy3ym-
K1, 060pyJ0BaHHbIe cTo/laMU-KaHToBaTenaMu (cm. puc. 16.2).

CTeKoNbHble paboTbl OCYLLECTBAATCA C NPUMEHEHNEM MEPEHOC-
HbIX CTO/IMKOB, CTO/IMKOB-NOAMOCTEN, NeCTHUL-CTPeMAHOK. OcTeke-
Hue oHapeil N BUTPUH BbIMONHAETCA C NOABECHbIX /16COB UM CAMO-
XOAHbIX CAMOMOAbEMHbIX MOAMOCTEN.

B 3uMHee BpeMsa packpoil CTeKioMaTtepuanos U OCTEKNeHMe nepe-
nnetos cnefyeT NPOM3BOAUTbL B OTAMJIMBAEMbIX MOMELLEHUAX MPU
Temnepatype He Hmxe 10 °C. lNMepen oCTeKeHEM MepenneTbl oTorpe-
BalOT M NPOCYLUUNBAIOT.

OcTeKk/neHne HeCbEMHbIX MepenieToB Ha OTKPLITOM BO34yXe Mpo-
M3BOAAT Ha MOLOrpeTbiX 3amMaskax, TBepAetoLWmnx npyu oTpuLaTesibHbIX
TeMnepartypax.

B 3umMHee BpemMs He [OMYyCKaeTCA NPUMeHEeHUe repMeTMKoOB U pe-
3MHOBbIX Npo(uAel Npu yCTaHOBKe CTeKNa 1 CTEKNOKOHCTPYKUNIA Ha
OTKPbITOM BO3JyXe.

MpuemkKa CTEKONIbHbIX paboT Npon3BoOAMTCA Mocie obpa3oBaHuUs
TBEPAOM NJEHKU Ha 3aMa3ke, HO [0 OKOH4YaTe/bHON OKpacku nepe-
nnetos. OCTEKNEHNE [O/MKHO YA0BETBOPATH CNEAYOLWNM TpeboBaHu-
AM: YCTaHOB/IEHHbIE CTeK/ioMaTepuanbl JOMKHbI O6bITb YACTBIMU U He
[O/DKHbI MMeTb Ae(EKTOB WAM MOBPEXAEHWUNA; B MPOeMax XWbIX U
061 eCTBEHHbIX 34aHNIA He AOMYCKAeTCs CTbiKOBaHWe CTeKNa; 3amas-
Ka JO/KHbI 6bITb FNafKoi, 6e3 TpewnH 1 UMeTb XOpoLLee clenaeHune
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Puc. 16.2. YctaHOBKa BUTPUHHOIO CTekna:

1 — cTekno; 2 — 3axeaTHas pama C BaKyyM-npucocamu; 3 —
TENeCKONWYECKUii rmapouunnHap; 4 — cknagHas madra; 5 —
NoAbEMHAs KapeTka C BbIABWXHON MNOWAAKONA; B — rMApOLMAMHAP
MauTbl

CO CTEK/IOM U (panbLamu; BCE KpenexHble U3Aenus JOMKHbI ObiTb
MOKPbITbl 3aMa3Koi; 3nacTUYHble MPOKNAAKM AOSKHbI NAOTHO Npue-
raTb K CTekny, (hanbuam, wranukam M He AO/KHbI BbICTYNaTb 3a rpa-
HW (hanbueB W LWITAMUKOB; WTANWKW LOMXKHbI NAOTHO Mpueratb K
3N1aCTUYHbLIM MPOKNafKaMm n ganblam, He JO/KHbI UMETb BNaAuH U He
[OO/MKHBI BbICTYNaTh 3a rpaHu (anblesB B CTOPOHY CBETOBOrO MpoeMa.

PackpavBaTb CTek/ioMaTepuanbl HE06X0AUMO B crnelmnanbHo 06opy-
[OBaHHbIX W OTaNMMBAEMbIX MOMELLEHUAX U TOMILKO Ha CrneLuanbHbIX
cTonax. lpu pes3ke cTek/somaTepuasnos rnasa 3awuuialoT oykamu, a
PYKW — PE3NHOBBLIMM WUAN KOXAHbIMW pyKaBuuamun. Pe3unk ctekna
fomKeH paboTaTb B HapyKaBHMKax. [1epeHOCKy cTekna, c60p 0TX0A0B
M gpyrve paboTbl HeO6XO4MMO BECTU B pykaBmuax. OTxofbl CTeKna
Heo6xoanmMo cobupaTtbh B CNeunanbHy Tapy v Nepnoguyecky yaanatb
C paboyero mecra.

3anpeLaeTca BbIMOAHATb CTEKO/IbHble paboTbl Ha BbICOTE, MpU
CUNbHOM TyMaHe, CHeronaze, TMBHEBOM [0XJe, BeTpe cunoi 6onee
6 6annoB, TemnepaType Hapy>XHOro Bo3gyxa Huxe -20 °C, ¢ HacTyn/e-
HUWEM TEMHOTbI (ECNM HET UCKYCCTBEHHOrO OCBelleHMUs). He gonycka-
eTcqd NPUMEHEeHMe BaKyyM-MpuUcocoB npu TemnepaTtype Huxe -10 °C.
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16.3. OLUTYKATYPVBAHUE MOBEPXHOCTE

OwTyKaTypuBaHue ABAAETCA AEKOPaTUBHO-3aWNTHLIM OTAEN0Y-
HbIM MOKPbITUEM KOHCTPYKLUWUIA 34aHWUIA N COOPYXXEHWUIA 1 BbINMOMHAET-
CS Ha pas/M4YHbIX pacTBopax. B 3aBMCMMOCTM OT HazHA4YeHUS W Bbl-
NOJIHAEMbIX (DYHKLWIA B CTPOUTENbCTBE MPUMEHAKT 06bIYHYIO, AEKO-
paTUBHY U cneyuanbHy WTykatypku (puc. 16.3). O6bl4Has WTyKa-
TypKa npejHa3HavyeHa Ans BbIpaBHUBaHUA MOBEPXHOCTeN nof nocne-
OYHOLWY OKpacKy v 3awuTbl KOHCTPYKLMIA OT BO3LENCTBMA OKpYXa-
towein cpeabl. OHa MOXEeT 6biTb OAHOCNOWHON Y MHOTOC/IOMHOWA.

LLITyKaTypHbI/i pacTBOp SBASETCA OCHOBHbIM MaTepuasoM U COCTO-
UT U3 BOAbI, BSKYLLETO WA UX CMeCW, 3amOfIHATeNeR 1 pasnnyHbIX
[06aBOK, KOTOpPble YMEHbLUAKT Pacxoj BSXKYLLUX MaTepunanos, NOBbI-
WalT MIaCTUYHOCTb U 3aMefNA0T CXBaTblBaHUE PacTBOPOB.

BHyTpeHHUE KaMeHHble Y 6eTOHHbIE MOBEPXHOCTW MOMELLEHUN C
HOpPMaJibHOW BNaXXHOCTbI 3kcnayaTaumm (0o 60 %) owTyKaTypuBarT-
CS U3BECTKOBbIMU U LLeMEHTHO-U3BECTKOBbIMW pacTBOpaMu, a rmnco-
Bble — FUMNCOBbIMWU N M3BECTKOBO-TMMNCOBLIMU pacTBopamu. Hapyx-
Hble MOBEPXHOCTU 1 MNOBEPXHOCTM MOMELLEHWNIA C NOBbILIEHHOW BRaX-
HOCTbH OWITYKATypUBaKTCA LEMEHTHbIMW U LLEMEHTHO-N3BECTKOBbI-
Mu pactsopamu (cMm. puc. 16.3).

CNOXHbI NpoLecc OWTyKaTypuBaHMUA MOBEPXHOCTENA BKIOYAET B
cebs pag nocnefoBaTenbHO BbIMOAHAEMbIX MPOCTbIX Onepauuii: nojg-
rOTOBKY MOBEPXHOCTeN (Haceuyky, 06MBKY CETKOI WU LpaHKON, npo-
BELLIMBAHME MasKOB); HaHeCeHMe WTyKaTypHOro HameTa (06pbi3ra u
rpyHTa); YCTPOWCTBO AEKOPATUBHbIX 06paMeHunii (KapHU30B, HaIMYHK-
KOB M [p.); pa3fenKky yrioB n 0TKOCOB; HAHECEHWE HAKPbIBOYHOIO C/Of.

OwTyKaTypuBaHue 34aHNA WAN OTAENbHbIX ero YacTeil HauynHaeTcs
nocne NO/HOW Ocafiku CTeH U neperopofok. K Hauyany WTyKaTypHbIX
paboT JO/HKHBI ObITb YCTAHOB/IEHbI U 3aKPernieHbl OKOHHbIe U ABepHbIe
6/10KK, 3aKpenieHbl NepPeropoku, 3agenaHbl Bce OTBEPCTUSA, YCTaHOB-
NEeHbl CPeACcTBa KPENEHUS CAaHUTAPHO-TEXHUYECKNUX YCTPOCTB, BbIMO/-
HeHbl BCe BUAbl NPOBOAKMK U Apyrune paboTbl. CocTaB paboT no noaro-
TOBKE MOBEPXHOCTEN 3aBUCUT OT UX BMULA U COCTOSHUA.

Haceuyka 1 04YMCTKa MOBEPXHOCTEN CNOCO6GCTBYET MPOYHOMY CLien-
NEHNI0 WTYKaTypHOro HameTa ¢ KOHCTpyKumamMK. nagkne noBepxHo-
CTW HaceKalTCsA MexaHU3MpoBaHHbIM CMoco60M nnn obpabaTbiBalOT-
CA MeTanIM4yecKUmMm WweTtkamu. Flocne HaCeuyky NMOBEPXHOCTU OuvMLLa-
IOTCA CXKaTblM BO34YXOM WU LLETKamMU.

MpoBelwmnBaHWe NOBEPXHOCTEN BbIMOMHAETCS MO4 BCe BUAbI LWITY-
KaTypku (puc. 16.4). BepTuKa/ibHble MOBEPXHOCTY MPOBeLIMBaOTCA
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Puc. 16.3. Knaccnukaums wTykaTypok
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1 — MasyHble nonockl

OTBECOM, BaTepnacoM W/inM YPOBHEM C PeiiKOl, a MOTONKN — YPOBHEM
C peiiKoii, BaTepnacom Wan BOAsSHbIM YPOBHEM. Pe3ynbTaTbl MPOBeLL -
BaHMA 3aKPennsatTCcsA CreunanbHbIMU MapKaMy Uan TBO3ASAMU.

Mapku ycTaHaB/MMBAKTCSA B OAHOW MAOCKOCTM 3anofgaunL0 C
nocfefHUM Cnoem rpyHTa. Npu NpocToi 1 yNyyYWeHHON WTyKaTypKe
MasKu Cny>aT OpMeHTUPOM AN BbipaBHMBAHUSA TPYHTa, a MPU BbICO-
KOKa4yeCTBEHHOW WTYyKaTypKe — N5 YCTPOIACTBA PaCTBOPHbLIX MasikoB
MUNN YCTaHOBKU WMHBEHTapHbIX MasikoB (puc. 16.5).

Y CTpOAiCTBO MasikoB BbIMO/HSAETCA TO/IbKO NMPU BbICOKOKAYeCTBEH-
HOl WTyKaTypke. OHU MOryT 6bITb PaCTBOPHbIMW UIN MHBEHTAPHbI-
MU. PacTBOpPHble MasKu CNyXXaT AN9 BblpaBHMBaHWA TPyHTa.

PacTBOpHbIE Masiku yCTPanBarTCS C MOMOLLbIO OObIYHBIX WK Che-
LUManbHbIX MPaBW, KOTOPble YCTAHABNMBAKTCS Ha MapKu WU KpenaTcs
K MOBEPXHOCTU KOCTbINSIMU, CKOBamMuU 1 Apyrumu cpeacteamu. Mocne
CXBaTblBaHMs pacTBopa npasBuna cHumaroTcs (cMm. puc. 16.5).

OfHOCNOWHANA WTYKaTypKa TONWMHOM Ao 10 MM HaHOCKUTCS MO C/0H
06pbi3ra 3a 0AUH NPUEM Ha OTHOCUTE/IbHO POBHbIE MOBEPXHOCTH.

MHorocnoiiHas WTyKaTypka B 3aBUCUMOCTI OT C/IOXKHOCTU BbIMNO-
HeHMs MOXEeT 6bITb NPOCTOW — Mof 06AML0BKY (415 NoABanos, CKna-
[0B U T.4.); YNYULIEHHON — AN OTAENKMN XUNbIX NOMeL,eHNiA, Topro-
BbIX 3a/10B, Y4eOHbIX 3aBefEeHWUIA; BbICOKOKAYECTBEHHOW — ANA OTAEN-
KW TeaTpOB, agMWUHUCTPATUBHbIX MOMEL,EHNA N APYTUX 3[4aHWIA, a
Takxe (hacafloB MHOT03TaXHbIX 3faHU. MMpocTas WTyKaTypKa cOCTO-
UT M3 06pbi3ra U OAHOr0 CNOS TPYHTA; YAyudlleHHas — M3 06pbI3ra,
O[IHOTO C/I0St TPYHTA U HaKPbIBOYHOrO CJI0A; BbICOKOKAYeCTBEHHAA —
13 06pbI3ra, ABYyX C/MOEB FPyHTa U HaKpPbIBKW. CpeaHAas TOMAUIMHA LWITY-
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Puc. 16.5. BapwuaHTbl yCTaHOBKM WHBEHTapPHbIX MasikoB (YCTPOMCTBO
pacTBOPHbIX MasiKoB):
7— npasunno; 2 — KIWH; 3 — KOCTbINb; 4 — NHBEHTapHasa MapkKa,
5 — 6onT; 6 — raika; 7 — WTbIpb C pe3bboii

KaTypHOro HameTa Npu MnpocTol, YNYULEeHHON N BbICOKOKAYECTBEH-
HOWM LWITYyKaTypKax He JO/KHa MpeBbillaTb COOTBETCTBEHHO 12, 15 u
20 Mm.

O6pbI3r HAHOCUTCA CMJIOWHBLIM POBHLIM C/IOEM U HE pa3paBHMBA-
etcq. CHUMAlTCS TOMbKO OTAe/IbHble YY4acTKuW, BbiCTynaroLwme n3 06-
LLeil NI0CKOCTHU.

pyHT HaHOCUTCA Ha 06pbI3r B OAUH-ABA CNOA, KaXAbl Cnol pas-
paBHMBaeTcA. MocnegHWiA Cnoil pa3paBHMBaeTCsA 0COGEHHO TuiaTeNb-
HO, 3aMoA/ML0 C MapkKaMu 1 MasgKamu.

HakpbliBKa ABMSeTCA 3aBepluatoWMM 31eEMEHTOM LWITYKaTYPKN K
BbIMO/IHAEGTCA M3 pacTBopa Ha MENKO3epHWUCTOM 3anonHutene. Pa-
CTBOP HaKpbIBKWM HAHOCUTCA Ha CMOYEHHbIV FPYHT, TWaTeNbHO pas-
paBHMBaeTCs U 3aTeM 3aTupaeTcs 4O MONYyYeHUS POBHOW M paBHOMep-
HOl (hakTypbl 6e3 BUAUMbBIX CNef0B 3aTUPOYHbIX MHCTPYMEHTOB.
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OTKOCbl NPOEMOB, MUAACTPbI, KOMOHHbI, KAPHWU3bl U ApYTMe apxu-
TEKTYpHble feTann OWTYyKaTypuBaKTCA MO HaNpaBAsflLWMM npaBuiam,
mMaskaM uau WwabnoHam Mo HanpaBAAKWMUM peiikam.

[MoBEPXHOCTM OWITYKaTypuBatOTCA CBEPXY BHU3. [14 BbINONHEHUS
paboT Ha BbICOTE MPUMEHAKTCA WHBEHTAPHbIE NOAMOCTW, CKMagHble
CTONMMKU-MOAMOCTM, CAMOXOAHbIE 1 NepeABMXHbIE NOAMOCTU-BbILLKHA,
MHBEHTapHble Tpy6yaTble neca.

Mofaya WTYKaTypHOro pacTBOpa Ha 3TaXKW BbIMONHAETCA C MOMOLLbIO
WITYKATYPHbIX CTaHUWiA, B COCTaB KOTOPbIX BXOAAT MPUEMHbIA GYHKep
AN pacTBOpa, eMKOCTW ANg BOAbl M 406aBOK, pacTBOpOMeLlanka, Bubpo-
CUTO, MPOMEXYTOUHbIV ByHKep A/ nepepaboTaHHOrO pacTBopa, pacTBo-
pOHAcOChl C KOMM/IEKTOM TPy60npoBoAoB, (POPCYHKM, KOMMPECccop.

Mpu NPOU3BOACTBE LUTYKATYPHbIX paboT BCE TEXHOMNOTMYECKME one-
paymm HeobX0AMMO BbINMOMHATL MEXAHU3NPOBAHHLIM CNOCO60M. HaHe-
CeHue pacTBOpa BPYUHYH [OMYCKaeTCA TONbKO B CTECHEHHbLIX U APYruX
YCNOBUAX, He MO3BOMAKLWMX UCNOMb30BaTh CPEACTBA MeXaHN3aLunuu.

JekopaTuBHble WTYKaTYpPKWN NPUMEHAOTCA NPU OTAENKe LOKONeW,
(hacafoB, MHTEPbEPOB, KaK MpaBWa0, 06 ECTBEHHbIX 34aHuii. Takue
WTYKaTypKN UMEIOT BbICOKYH MPOYHOCTb U AO/TOBEYHOCTb U He Tpe-
6yoT okpackum. OHM OTAMYaTCA OT 06bIYHbIX COCTAaBOM pacTBOPOB
HAKPbIBOYHOTO €05, CNOCOOOM MX HaHeceHus u 06paboTku.

MpumeHAOTCS AeKopaTUBHAA LWITYKaTypka C KaMeHHOM KPOLLKOWA
(c po6aBneHNEM MpPaMOpPHOI, FTPaHUTHOW WM KepamMW4yeCcKOn KpoLl-
Kun), crpa@umTo (LBETHON HAKPbIBOYHbIV CMOA C CUAY3THBIM PUCYH-
KoM), TeppasnToBas (c gobaBneHnem 10% Apo6neHOW cntoabl, MeNKOA
(hpakuMm aHTPaLMTOBOro yrns, Apo6JeHOro KpacHOro kupnuya u
MEeNKO3EPHUCTbIX NIeTKNX LBETHbIX f06aBOK), CUHTeTMYecKas U Ha
OCHOBE KOMMOWAHO-LEMEHTHOrO KIes.

OCHOBHbIMU BMUAAMU CMeLUanbHbIX WTYKATYpPOK ABAAOTCA aKyCTu-
yeckas (3BYKOHemnpoHuLaemas), BOLOHENPOHMLaemMasa WTyKaTypka, a
TaKXe LWTyKaTypKa, 3aluuiatllas oT PeHTreHOBCKOT0 M31yyYeHus.

TexHOoNorna HaHeceHMs cneynanbHbIX WTYKAaTYpPoOK aHanornyHa
TEXHOMOrMM YCTPOWCTBA WTYKATYPOK M3 0ObIYHbIX LLlEMEHTHO-Necya-
HbIX PacTBOPOB; OT/MYME 3aKNHOYAETCSH B Pa3INYHON TONLWMHE U KO-
NNYecTBE HAHOCUMBbIX CIIOEB.

16.4. OB/LIOBKA MOBEPXHOCTEW

O6nmuoBka — Hanbonee [ONTOBeYHbI U AeKOPATUBHbIA BUA OT-
nenkn. OHa HafeXHo 3aluiaeT KOHCTPYKL MW OT BO3AECTBUS OKpY-
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Xawouwein cpefbl M NIErkKO0 o4YuLaeTcsa OT 3arpasHeHuii. O61uLo0BKa
MOXEeT OblTb BHYTPEHHEN 1 HapyXHOIA.

B 3aBMCMMOCTM OT HazHauyeHWs OOMULOBKM U MPefbABAAEMbIX K
Heil Tpe6oBaHUI Hapy>xHasa 06/MLOBKa BbIMOMHAETCA C MPUMEHEHU-
eM eCTeCTBEHHbIX KaMeHHbIX MaTepuanos, Takux Kak rpaHuT, Mpamop,
M3BECTHAK, BYNKaHUYeCKNI Ty, B BuAe 06/ML0BOYHbBIX MNANT pasiny-
HOW (haKTypbl MOBEPXHOCTH, & TaKXe /INLEeBOro KMpnuya, Kepamuye-
CKOro 06/1ML0BOYHOTO MaTepuana, 3akalieHHOro JIMCTOBOr0 CTekna
(cTtenamuTa) pasfIMUHbLIX LBETOB.

[na BHyTpeHHell NOBEPXHOCTU Hambosiee LWMPOKO MCMOMb3YHTCA
NNCTOBbIE MaTepuasbl, KepaMnyecKme 061MLO0BOYHbIE NAUTKNA pa3iny-
HbIX LBETOB W PUCYHKOB, CUHTETMYECKMe 06/IMLOBOYHbIE MaTepuanbl,
LPEeBECHO-BO/IOKHUCTbIE U [APEBECHO-CTPYXKEYHble 06/MLOBOYHbIE
nAuThbl, haHepa, 6yMaXKHO-CMOUCTbIE NAACTUHbI, MOMVBUHUAXAOPUL-
Has pelika u gpyrve matepuanbl.

Mo xapaKTepy pacnofioXXeHus LWBOB 06/1MLLOBKA MOXET BblMONHATb-
CA LUOB B LWOB, C NEPEBA3KON LUBOB U AnaroHanbHo. O611L0BKa MOXET
BbIMO/HATLCA B MpOLECCe WX NOC/e BO3BEAEHUA KOHCTPYKUUA. Bbl-
MOJIHEHHYO 06/MLOBKY HEO6X0AMMO 3aliMiaTh OT BO3MOXHbIX MO-
BPEXAEHUA 1 3arpsa3HeHnin Npyu NPOM3BOACTBE MOC/IEAYHOWMX paboT.

MenkopasmepHble 0061ML0BOYHbIE MaTepuanbl KPenaTcs K KOHCT-
PYKLMSAM Ha pacTBopax, MacTuKax u Kneax, a KpynHopasmepHble Nnu-
CTbl MPUKIEMBAKTCA WAN KPENATCA K 06peLleTKe.

B o6wwem Buge TEXHONOTMYECKNA NpoLecc 06/1NLLOBKU BKIKOYAET B
cebs pag onepauuii: COPTUPOBKY U NOATOTOBKY 06/MLLOBOYHbIX M3ae-
NNA; MPUTOTOBNIEHWE pacTBopa, KNeAlWMX COCTaBOB WM KPeneXHblX
mMaTepnanos; NOArOTOBKY M pa3MeTKy MOBEPXHOCTEN; YKNaLKy MasuHbIX
psAoB; NPO6UBKY OTBEPCTUIA AN aHKEPOB; BbIMOJIHEHWE 00AMLOBKY C
OKOHYaTe/NbHOl OTAEeNKOW MOBEPXHOCTU. B 3aBUCMMOCTM OT BUAa Npu-
MEHSEMOro MaTepuana Te UIn UHble onepaunn UCKIYarTCS.

BHyTpeHHIOO 061ML0BKY CleAyeT HauyMHaTb MOC/ie yCTPOMCTBa
KpPOBMW WAV BOAOHENPOHMLLAEMOTO NEPEKPbITUSA HaJ OTAe/bIBAEMbIMU
yyacTKamu.

O611L0BKa KEPAMMUYECKUMUM NANTKAMU BbIMOMHAETCA MO Mpuyanke
M C MOMOLLbIO pasfinyHbIX WabnoHoB (puc. 16.6). TexHonorns o6aMLOB-
KN Ha pacTBopax M MacTMKax He MMeeT CYLLeCTBEHHbIX Pasinyuii.

O6MuoBKa MO Masikam v npuyanke (puc. 16.6, a) HauMHaeTCs C pas-
MEeTKW rpaHuL, psgoB U ApYrnx 3NeMeHTOB 00AULOBKW. 3aTeM Mo yrnam
Oynywiein 061ML0BKM YCTAHABINBAKTCA MasKy — MasyHble MANTKK.

Huxe 1 Bbile MafkoB 3abMBalOTCA WTbIPK, 38 KOTOPble KpenaT-
CA BEPTUKANbHble NMpuyanku. FOpU3oHTanbHaa npuyanka Kpenutcs 3a
WHYpPbl, HATATVBAaEMble NapajfiefibHO BEPTUKANbHbIM MpUYanKam.
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ViHorga ropusoHTanbHas npuyanka KpenuTtcs K MHBEHTApHbIM NOPS-
[OBKaM, KOTOpble YCTaHaBNMBAOTCA Ha MafAKW W KPEnAaATCA K CTeHe
nUnn Bpacnop c rnoaom u notonkom (puc. 16.6, 6). Mpuuanka HaTATU-
BAeTCA N0 KPOMKe yCTaHaBNMBaemMoro psja.

KpaliHve NAWTKM KaX4Oro psja ycTaHaBAMBaKOTCSA MO BepTUKa/b-
HbIM Mpuyankam uayv nNopsgoBKam, a BCe OCTasllbHble — MO0 FTOPU30H-
TanbHON npuyanke (cm. puc. 16.6).

O611L0BKa BbINOMHAETCSH CHMU3Y BBEPX FOPU3OHTANbHBIMU pAgamu
C cobnAeHnemM BepTUKaNbHOCTU U TOPU3OHTANbHOCTYM LUBOB.

Mpy 061MLOBKEe NMOBEPXHOCTEN MENKOLWTYUYHbIMU NAUTKaAMK Liene-
€c006pasHo MCMNoNb30BaTh WAabMOHbI, CoKpallatoLw e noLroToBUTE N b-
Hble MpoLecchl M MOBbIWAKL e NPOU3BOAUTENBHOCTb TPYAa.

O6/MLL0BKa NOBEPXHOCTEW NANTKAMMW U3 MPUPOLHOTO KaMHS OCy-
LecTenseTca nocne obmepa NOBepXHOCTW, nogbopa NAUT No pasme-
pam 1 pacueTkam. KpenneHue nauT K 06/1MLOBbIBAEMOI MOBEPXHO-
CTW OCYLLECTBSAETCA KPHOKaMWU UM aHKepaMmu.

O611L0BKa MOBEPXHOCTEA NUCTOBbIMW MaTepuanamMmu (runcokap-
TOHHbIE NUCTbI, APEBECHO-BONIOKHUCTbIE MAUTbI, 6YMaXHO-CMOUCTbIN
nnacTvkK u gp.) NPpoU3BOAUTCA B NMOMeELLeHUAX, r4e B npouecce 3KCM-
nyataumy OTHOCUTe/NbHAA BNAXHOCTb BO3AYyXa He npesbiwaeT 50 %
(puc. 16.7).

Mepen Havyanom 06/MLOBKN NPOBEPAETCA BEPTUKANIbHOCTL NOBEPX-
HOCTM C NOMOLLbI OTBeca. [MNCOKAPTOHHbIE NMNCTbI KPENATCA K Aepe-
BAHHbIM MOBEPXHOCTAM rBO34AMU WAW WypynaMu, K GeTOHHbIM U
KUPNUYHBIM MOBEPXHOCTAM — MacTWKOl. Mocne HaHeceHUs Ha oThe-
NbIBaEMYI0 MOBEPXHOCTb MapoOK U BepTUKaNbHbIX MOA0C MPOU3BOAMUT-
CA OKOHYaTe/lbHOE packpauBaHue nNUCTOB (CcM. puc. 16.7).

HETELLELE i r i it n

LLI

Puc. 16.6. 06AMULOBKa KePaMUYECKUMWN NINTKAMMU:

a— no maskam U npudanke; 6 — o nopsaoBkam u npuyanke; 7
LIHYp; 2 — BepTUKanbHas npuyanka; 3 — masyHas namtka; 4 —
ropusoHTanbHas npuuanka; 5 — nopsigoBka
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Puc. 16.7. TpuknemBaHWe AUCTOB CyXOM LUTYKaTypKW:

1 — KOHTPO/NbHble Masikv; 2 — Mapkn U3 MacTuku, 3 — Monochbl u3
MacTuKW; 4 — NUCT CyXOi LUTYKaTypKu

O6paboTKa LIBOB WTYKATYPKN U3 FTUMCOKAPTOHHbIX INCTOB MPOU3-
BOAWUTCS pasNnMyHbIMK cnoco6amu (B 3aBUCUMOCTU OT BMAA OKOHYa-
TeNbHOW OTAENKM MOBEPXHOCTW: OKpacka, OKneuBaHue 0608MU 1 T.4.).

16.5. OTAENKA MOBEPXHOCTEW MANAPHbLIMY
COCTABAMW 1 PYNOHHbIMU
MATEPWANAMUW

Okpacka npeactaBnser coboii MHOrocnoHOe LeKOPaTUBHO-3aLLUT-
HOe MOKPbITME, KOTOPOe MpuAaeT 34aHUSAM U COOPYXKEHUSM 3aKOH-
YEHHbI/A BUA W BbIMOAHAET 3alWUTHbIE, CAHUTAPHO-TUTMEHNYECKME ©
LeKopaTUBHble YHKLUN.

KaTeropuu otgenku (npocTas, yny4ylleHHas U BbICOKOKAaYeCTBEH-
Has) ycTaHaBNMBAKTCA B 3aBUCHMOCTU OT Ha3HAYeHUs 3[aHWUA U co-
OPY>XEeHUn 1 TpeboBaHUiA, NPeAbABNASEMbIX K OTAE/KE.

MpocTas okpacka UCNONb3yeTca ANA OTAE/KM NMOBEPXHOCTEl Noj-
COGHbIX, CKNAACKUX W APYTUX MOMELLEHUIA 1 BPEMEHHbIX CTPOEHUIA.

YnydweHHasa oKpacka npefHasHauyeHa AN OTAENKMW XWbIX, KOH-
TOPCKUX, YUYEOHbIX U ObITOBbIX MOMELLEHUA NPeAnpUATUIA.
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BbicOKOKayeCcTBEHHasa OKpacka nMpuMeHseTcs ANS OTAeNKu Kny6oB,
TeaTpoB, BOK3an0B, aAMUHUCTPATMUBHbIX U APYTrUX 34aHWI 06LLeCTBEH-
HOro HasHauyeHus.

Mo xapaKTepy 3Kcnayatauuu mansapHas oTAenka nogpasgensercs
Ha HapY>XHYI U BHYTPeHHIO. K Hapy>XHOI OTAeNKe NpeAbsBAAOT-
Csl MOBbILLEHHbIe Tpe6OBaHUSA K aTMOCHEPO- M MOPO30CTOWKOCTHU.

Mo xapaKTepy (aKTypbl ¥ BHEWHEMY BMAY OKpalleHHOI noBepx-
HOCTW MansipHas OTAENKa BbIMOMHAETCA NajKOA MW LWepoxoBaToil, B
3aBUCUMOCTM OT MHTEHCUMBHOCTMN B1ecka OKpalleHHON MOBEPXHOCTU —
rNAHLEBON 1 MaTtoBO. OKpaco4HOEe MOKPbITME COCTOUT U3 YAaCTUUHONA
noamasku, rPYHTOBKM, LWINATAEBKN M COBCTBEHHO OKpacKu C pasnmy-
HbIMW BUaMV ee AeKOPaTUBHON oTaenku. YacTuyHas nogmaska ciy-
XWUT ANs 3afenkn 0TAeNbHbIX HEPOBHOCTEN, TPELLMH 1 NOBPEXAEHUA.
LLinaTneBka BblpaBHWBAET MOBEPXHOCTU. [PYHTOBKA CBA3blBaeT 3fe-
MEHTbl OKpacKn MeXay coboi u ¢ noBepxHOCTbo. CBOE Ha3BaHue
OKpacka nonyyaet no BUAY NPUMEHAEMOro OKpPacoO4YHOro cocraBa
(kpacku, amanu, naka). C noBbILEHNEM KaTEropuu OTAENKM BO3pacTa-
€T KONIMYECTBO TEXHONOTMYECKMX OnepaLluid, BbIMOMHAEMbIX NPU MOA-
roTOBKe MOBEPXHOCTEN K HAHECEHWHD C/I0EB ManspHOW OTAENKMW.

ManspHble paboTbl BbIMOAHAKTCS MOCAe OKOHYAHUS BCEX CTPOW-
TeNbHbIX, MOHTXKHbIX U OTAENOUYHbIX PaboT, NPU KOTOPbIX BO3MOXHO
NOBpeXJeHne ManspHON OTAENKM.

K nogrotoBuTeNibHbIM OMnepaumsaM OTHOCATCS CraaXuBaHUe NMOBEpX-
HOCTW; pa3pe3ka TPeLiUH; BbipyOKa CYy4KOB 1 3aCMOJOB; O4YMCTKA MO-
BEPXHOCTM; MPOONNGAMBaHME; OFPYHTOBKa (A1 06ecrneyvyeHuns naoTHOrO
CLENMEHNS MOBEPXHOCTM C MOCNeAYHLWMMN OKPACOYHbIMU CNOSMN);
nogmaska (3amosiHEHME LIMAaTAeBOYHbIMI CcOCTaBaMu MpeABapuUTENbHO
OTPYHTOBAHHbIX pa3pe3aHHbIX L enei, TPewmnH 1 NOBPEXAEHHbIX
MeCT); WwnaTneBka (HaHeCeHWe LUMATAeBKM Ha OFPYHTOBaHHY MOBeEp-
XHOCTb PaBHOMEPHbIM C1I0eM TOAWMHON 1...3 MM C 3arnaxuBaHuem) u
wnndoBKa (crnaxmBaHne NOBEPXHOCTM MEM30W WA LWIKYPKOA BPyY-
Hyt0). Onepaynmn No MOArOTOBKE MOBEPXHOCTM W ee NOc/ieAytoLLei
OKpacKe BbIMOMHATCA B MOC/eA0BaTENbHOCTU, ONpeAeNnsseMoii KaTero-
pveil oTAENKN 1 CBOMCTBAMU NMPUMEHSEMbIX MansipHbIX COCTaBOB.

OKpacka BHYTPEHHUX MOBEPXHOCTEN B 3aBUCUMOCTU OT BbICOTbI
MOMELLEHNS W BUAA BbIMOMHSEMbIX paboT NPON3BOAMTCS C NOLMOCTENA,
NoAMOCTEN-BbILEK U MaNspHbIX CTONUKOB.

N3BecTKOBas Kpacka HAHOCMTCA Ha YBNaXHEHHYI MOBEPXHOCTb
PYUYHBIMU UAWN 3NEKTPUYECKMMU KPaCKOMynbTaMu B O4UH—TPW COA.

CunukaTtHas oKpacka BbIMOMHAETCS B ABa-TPWU CNOs BaluKamMm,
KpackonyfibTamMy ¥ MHEBMOPACMbIIMTENSAMW MO TPYHTOBKE M3 pacTBO-
pa xugkoro ctekna. Kaxgblii cnoin HaHocuTcsa vepes 10... 12 v,
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KneeBass okpacka HaHOCWUTCA BalMKaMu, KpacKonynbTamu U ycTa-
HOBKaMMW BO34YLUHOTO pacnbifieHUs M0 XOPOLIO OrPYHTOBAHHON Mo-
BepxHocTu. Konep HaHOCWUTCS B Of4WH C/OM, He A0OMNYyCcKas NOSBEHUS
rNsHUAa 1 NOATEKOB. B npouecce oKpackn He JOMyckaeTcs UHTEHCUB-
HOe NMpOBeTpPUBaAHME MOMELEHUA, TaK KaK 3TO MOXEeT MpPUBECTU K
HepaBHOMEPHOMY BbICbIXaHWIO KO/Mepa 1 06pa3oBaHMi0 MATEH.

B0of03My/NbCHOHHAs OKpackKa BbiChbIXaeT 3a 2...3 4, MO3TOMY OKpa-
LWMBaeTCA OTAE/bHBIMM yYacTKaMy 3a OAWH NMPUEM C NMOMOLLbIO Bann-
KOB WMAM NWUCTO/NETOB-pacnblINTeNeil He MeHee YeM B fBa €05 Mo
OrpYHTOBKe U3 pa3baBieHHOW BOAO3MYNbCUOHHON Kpacku.

OkKpacka HeBOAHbIMW COCTaBaMW HAHOCUTCHA HE MEHee YeMm B [Ba
Cnos BasMKaMu, NMHeBMOYCTaHOBKaMU, IETKUMU KpackopacnblnuTens-
MW TOHKWM POBHbIM C/I0EM MO XOPOLIO MPOCOXWEMY MpefblAyLiemMy
cnoto. OKpacka TPYLHOLOCTYNHbIX MECT BbIMOMHAETCSA C MOMOLLbIO
KWUCTel U cneynanbHbiX BaIVKOB Pa3IMYHOr0 Ha3HauyeHus.

3aKknYnNTeNbHbIM 3TaNOM OTAENKA NOMELLeHNI ABNAETCA OKIenBa-
HUEe MOBEPXHOCTEN PYNOHHbIMU MaTepuanamMu. TexXHONOTUYecKuii
npouecc ocylecTBaAseTca B ABa 3Tana. CHayana noAroTaB/anBaKTCS
MOBEPXHOCTM, a 3aTeM HaK/euBarTCsH PY/NOHHbIe MaTepuanbl, nNpejBa-
pUTENLHO PacKpOeHHble. TN paboThbl ABASKOTCA 3aBepllaroleli cTa-
Auneli 1 BbINOMHATCSA NOCNAe BCeX ManfpHbIX paboT, 3a UCKIOYEHU-
€M nocnefHei OKpackn CTONAPHbIX U3LENUA.

B kayecTBe PY/OHHbIX MaTepuasioB WCNOMb3YHTCA PasinyHble
0601 N CUHTETUYECKMNE MNEHKMU.

O60u ObIBalOT ByMaXkHble neyaTHble (MPOCTblE W CpeAHEl MIOTHO-
CTW), NNOTHbIE N TUCHEHbIE; BYMaXHble, MOKPbITbIE MONN3TUIEHOBO
MNEHKOI; NNeHOYHble 0e30CHOBHbIE U HA GYMaXKHOW WAW TKaHeBOW
OCHOBe.

Mo akcnnyaTauMOHHbIM KayecTBam 060y noApasfenstoTcs Ha
06blYHbIe; BNArocToikne, AONyCKaloWwme NPOTUPKY W NErKy npo-
MbIBKY BOJON; MO L MeCs BOAOW, B TOM 4Yucie Ten0M C MbIIOM ©
COJ0iA; 3ByKonornowarwwe (BOPCOBbIE); TEMN03BYKON30NALUOHHbIE
Ha OCHOBe BCMEHEHHbIX NiacTmacc.

CVHTeTNYEeCKNe MMEHKN NPeACcTaBAAT cOB0 PYNOHHbIA MaTepu-
an ¢ rnagkon uam TUCHEHOM MOBEPXHOCTbK, MaTOBOW UMW TNSHLEBOMN
(hakTypoil ¢ neyaTHbIM PUCYHKOM, MOSy4YaeMbIM NPU HAHECEHUU NO-
NVUBUHUNXNOPULHOA UAM NOAUNPONWUAEHOBON NacTbl Ha GYMaxHY0
MAn TKaHeBYK OCHOBY. lMpu akcnayatauum LONYCKaeTCAa NpPOMbIBaTh
NaeHKN BOAOIN.

O6bIKHOBEHHbIE 060/ MPUMEHAKTCA NPU OKNEUBAHUUN CTEH XMU-
NbIX NOMeLeHniA. Bnaroctoiikue 0601 MCNOMb3YIOTCA A0S OKNEUBaHUA
CTEH KOPWUAOPOB U MepefHUX XMU/bIX KBAPTUP, a Takxe CTeH obuie-
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CTBEHHbIX 34aHuin. O60oM TakXe MCNONbL3YKTCSA 415 OK/EeUMBaHWUA No-
TONIKOB. B KyXHAX M CAHTEXHUYECKUX KabWHAX XUMbIX LJOMOB, B MOMe-
WeHNAX 06LLECTBEHHbIX 34aHWI C HOPMaibHO-BAAXHOCTHbLIM PEXMW-
MOM 3KCMayaTaluuu CTeHbl OTAENbIBAKOTCS Pa3/MUYHbIMKU CUHTETUYe-
CKUMMW NAEHKaMU.

[ns npuknenBaHna 060eB UCMO/b3YeTCS KIEACTEP U3 CUHTETMYE-
CKOro K/esi 1 TOHKOMOM0TOro mMena. CMHTeTMYECKNE MJIEHKM Ha TKa-
HEeBOW OCHOBE HaK/IEMBAKTCA MONMBUHUNALETATHOW 3IMYNbCUER UK
NaTeKCHbIM BOAAHbLIM Kneem Tuna «byctunars.

O60u HaknemBawTCs Ha OETOH, WTYKaTypKy, 06AMLOBKY M3 Ape-
BECHO-CTPYXXEYHbIX MANT W T.A.

lMocne ycTpaHeHUsA OTAEeNbHbIX HEPOBHOCTEN, TPEWUH W 3afeNKu
CTbIKOB MOBEPXHOCTW U3 APEBECHO-BOIOKHUCTbIX MAUT M LWIEPOX0OBa-
TOCTU WTYKATYypPKN OKIeuBakwTCA MOAKMNEEHHON Gymaroii, a nocne
BbICbIXaHMA WANDYTCA. POBHbIE 1 FNajKue NOBEPXHOCTH, HE UMED-
wue rpy6boi LWepoxoBaToOCTM W CNELOB 3aTUPOYHbIX MallWH, OK1enBa-
loTCcA 6€3 MpefBapuUTeNIbHOTO OK/JeMBaHWUA MOAKNEEYHO Gymaroii.

MoBEPXHOCTW, OK/IeMBaeMble MOKLWMUMUCS 0060AMM U feKopaTuB-
HbIMW NAEHKaMu, MOAFOTaB/AMBAOTCA, KaK NOL MaclsHYH OKpacky.

O6ou nepep HaknemBaHvemM NogoMpakTCA N0 OTTEHKAaM, Cpe3alT-
CA KPOMKWU ¥ Hape3alTCA MOAOTHULLA B COOTBETCTBMU C BbICOTONA
NOMeLLeHNS. 3aTeM HAHOCUTCA K/IENCTep Ha ThbiJIbHYK CTOPOHY 060-
€B MaJIApPHbIM Ba/MKOM UAM C MOMOLLbI CMeunanbHON YCTaHOBKY U
NONOTHULLE CKNagbiBaeTca (4na nydwei nponuTkn). HaknemsawT
0601 nocne NOMHOTO BbiCbIXaHUs NoAKMeevyHol 6ymarn. HamasaHHbIe
KNelicTepoM MOMNOTHMLLA MOAATCS K OKNeMBaeMOil MOBEPXHOCTU
(cTeHe) CNOXXeHHbIMW BABOE NNLLEBOW MOBEPXHOCTLIO BBEPX. BepxHas
4yacTb MOMOTHULLA NPUKIaAblBaeTCA K MOBEPXHOCTU, BbipaBHMBaETCH,
pasrnaxuBaeTtca (y Bepxa no AnuHe, 3aTeM BMPaBO W BAEBO) U Npu-
KnemBaeTtca. Cnegytouiee NONOTHULLE HAK/TEMBAETCSA BHAX/ECTKY WK
BMNPUTHIK TaK, YTOObI KPOMKM 060€B NMpu CThIKOBaHUK CO34aBanun eaun-
HbIA pUCyHOK. KpoMku 060eB cBepXy, Y NMOTOMKa, MOTYT OKNenBaThb-
cs 060WHbIM 6OpAOPOM.

BnarocTtoiikne 060v Ha BymMaxHO OCHOBE HaKNeMBAKTCA TaK Xe,
KaK 1N 00blYHble BGyMaXHble.

Mpy OKNenBaHWUN CTEH CUHTETUYECKMMU MeHKamMmu obpeska Kpo-
MOK W packpoii MOMOTHULY, MO A/IMHE BbIMOJHAKTCSA CreunanbHbIMuU
HOXaMmWu.

OknenBaHue CTEH CUHTETUYECKUMM MAEHKAMMN HA TKaHEBOMN OCHO-
Be BbIMOJIHAETCA Cpa3y Moc/fe HamasblBaHWA MONOTHUL, KIEeM WUAn
MacTuKoi BHaxnecTKy Ha 30...40 mM. HakieeHHble MONOTHMWA Bbl-
AepXXnBarTCs B TeyeHme 3...4 4, a 3aTeEM C MOMOLLbO MeTanIN4YecKoi
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NNHENKN 3a OAMH pa3 npupesaroTcs WBbI 060MX NoNoTHULW,. [Mocne
NPUpe3Ky KPOMKMW MOSMIOTHULL, MPOMa3biBalOTCA K/IEEM, COEMHAKTCA
BMPUTBLIK 1 TWLATENbHO 3ar1aXMBarTCA LBbI.

Mepen oknenBaHWeEM CTEH CUHTETMUYECKUMMM MAEHKaMU Ha ByMax-
HOV OCHOBe PY/IOHbl MNEHKN BbIAEPXMNBAKOTCA He MeHee 2 CyT npu
Temnepatype He HKe 18 °C. 3aTeM pynoHbl MEHKM pa3BopaymBaroT-
€A W paspe3arnTCs Ha MOMOTHMLLA COOTBETCTBEHHO BbICOTE NMOMeLle-
HWUIA, YKNaAblBalOTCA B CTOMKW NNLEBOM CTOPOHOW BHU3 U BblAEpP>KUBA-
I0TCA 4O NOJIHOTO pacnpsmieHuns. Flocne 3Toro BalMKOM HAHOCUTCH
TOHKWUIA CNOM Knes Ha OTAeNbIBAEMYIO MOBEPXHOCTb (CTEHY) U ThINIbHYHO
CTOPOHY NAEHKN U MONOTHULLE NPUKNENBAETCA K MOBEPXHOCTU MNpwu
MOCTOAHHOM pasrnaXuBaHUM CYXOW YMCTON BETOWbIO AN MAOTHOrO
npuneraHns NAeHKW 1 BblJaBANBaHUA U3-MOJ Hee BO3LyXa U JINLLIHETO
Knes. MoN0THWLLLA NPUKNENBAIOTCA BHaX/1eCTKY C MOATOHKOW pUCYHKa.

Xunpgkne 060n — cneumnanbHas CUHTETUYECKAA CTPYXKa, KOTopas
pa3BoMTCA BOLOW, a NOMYYEHHbIVi COCTaB HAHOCMTCA HAa MOBEPXHOC-
TN 00bIYHbIM BaMKOM. HaHOcCUTCA cocTaB B A4Ba C/105; MpW 3TOM MO-
NyyaeTcs LWepoxoBaTas NOBEPXHOCTb OT 6e710ro 40 TeMHO-(MOETOBO-
ro useta. MoKpbITUE MMEET BbICOKME MPOYHOCTHbIE U N30NALUOHHbIE
CBOWCTBa CO CPOKOM akcnnyatauymu go 10... 15 nert.

16.6. YCTPOWCTBO MOJiOB

Monbl — 3TO KOHCTPYKTUBHbIA 3N1EMEHT 34aHUS UAN COOPYXEHUS,
npefHasHauyeHHbI AN BOCMPUATUS 3KCMIyaTalUMOHHbIX Harpysok.
OHW COCTOST M3 CMEAYLWNX KOHCTPYKTUBHBIX 3/1EMEHTOB:

B [OKPbITUE — BEPXHWIA 31EMEHT NoNa, HEMOCPELCTBEHHO NOA-
BEpraroLwmniics aKkcnayataLMoHHbIM BO3LEACTBUAM;

W 1pOoC/oiiKa— NPOMEXYTOUHbINA CNOM, CBA3bIBAKO LN MOKPbI-
TUE C HWXKeNexal,uM 3/eMeHTOM Moa UM nepekpbiTuem
(CMHTeTMYEeCKUe Knen, 6UTYMHbIe MaCTUKM, LLleMEeHTHO-Nec-
YyaHble PacTBOPUTENMN U T. 4.);

B CTAXKa UAM c60pHOe OCHOBaHWe — Cfoli, 06pasyoLnii
YKECTKYH UM NAOTHYH KOPKY MO HEXECTKUM AN MOPUCTbIM
aneMeHTaM MOKPbITUS (LLEMEHTHO-MecYaHblii pacTBop, Ke-
paM3nToBeTOH, WNako6eToH; cO0pPHbIE OCHOBAHUA — MaHe-
NN TUNCOGETOHHbIE, KEPAaM3UTOBETOHHbIE UAN NANTLI U3 L e-
MEHTHOTO (hubponmTa). CTAXKN Cy>XaT ans BbipaBHUBAHUSA
MOBEPXHOCTY 3/1IEMEHTA NO1a UNW NePeKpPbITUSA NGO ANs NpW-
NaHWUs MOKPbITUIO 3aaHHOT0 YK/I0HA;
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B BbiPaBHMBAKLWWIA CMON — CMJIOWHONM CNOWA TONWMHOW 8...
15 MM, NpefHa3Ha4YeHHbIN ANa BbipaBHMBAHUA CTAXEK (Mo-
NMMepPLLEMEHTHbIN pacTBop);

B MOACTUNALMIA CNOI — 3/1EMEHT NMoJa, pacrnpesenstoLuii Ha-
rPYy3KM Ha FPYHT OCHOBaHMS (NpWYyCTPOICTBE MOMA MO FPYHTY);

® TenJon30NALNOHHbINA CNOM — yMeHblUaeT TENJIONPOBOA-
HOCTb Mnofa (Wwnak, Kepam3uT U T. 4.);

3BYKOM30/ISILMOHHBIN CIOM — NpeoTBpaLLaeT nepefayy Wyma;

rMApPOV30NALMOHHBIA CNON — nperpaxaaet A4OCTYN BOAbl U
APYTUX KMUAKOCTER K 3n1emMeHTam nona.

OCHOBHbIM 3/1IEMEHTOM M0Jia ABNAETCA BEPXHee MOKPbITUE, KOTO-
poe n onpegenseT coboi BUA 1 Ha3BaHUE MoMa U MOXET ObIThb:

| | Ha60prIM M3 WTYYHbIX MaTepnanoB (,CI,OCKI/I, MapKeT, WnThHI,
NANTKN N I'IﬂVITbI);

B 113 PY/IOHHbIX MaTepnanoB (IMHOMEYM, KOBPOBbIE W Apyrue
maTtepuanbl);
B HaAMBHbIM (M3 MacTUK 1 Ap.);

MOHOMUTHbLIM (BETOHHbIM, LLleMEHTHO-NecYaHbIM, acthanbTo-
6EeTOHHbLIM, MONNMEPBETOHHbBIM).

IMOKpbITUSA yCTpanBalTCA TONbKO MOCNE OKOHYAHWUSA BCEX CTPOU-
Te/NbHbIX, MOHTaXHbIX U OTAENI0YHbIX PaboT, NPU KOTOPbIX BO3MOXHO
MOBPEeXeHue, yBNaXKHEHNE N 3arpsa3HeHne nosna.

Jouiatsle Mofibl U3 OCTPOraHHbIX [OCOK HacTWU/IaloTCA MO fiaram.
Bce anemMeHTbl nona 3aroTtaBauMBalOTCA MO pa3Mepam B LLeHTpanm3o-
BaHHbIX MACTePCKMX, aHTUCENTUPYIOTCSA M NOCTaBNATCA Ha CTPONKY
KOMM/IEKTOM Ha KOMHaTy WUAN KBapTupy.

Ha MeXayaTaXHbIX NepekpbiTUAX naru cedyeHnem (25...40)x
x(80... 100) mm yknagbiBatoTcs ¢ warom 400..500 MM Ha CnNAOLWHYHO
nofKnagKy u3 N30NALNOHHbLIX MAUT MO BblPaBHUBAIOLLLEMY C/NOK Mec-
Ka WAW Wnaka, BbIBEPAOTCA YPOBHEM W CKPEnsatoTCad BPEMEHHbIMU
cxBaTkamu. Mexpay naramm u cTeHol octaBnsetcs 3as3op 20...30 mwm.
B KomHaTax fiarn pacnosiaralotcsa no Hanpas/ieHWO CBeTa, B KOPUL0-
pax — no Hanpas/EHWNIO ABUXEHUSA. HacTunaroTca nosibl NapKeTHbIM
M NakeTHbIM crnocob6amu.

Mpu napkeTHOM cnocobe nepeas LOCKA yKNafblBaeTCcs BAONb CTe-
Hbl ¢ 3a30pom 10... 15 MM 1 KPenuTCs K KaXA0l nare reo3gamu. Kax-
Jas nocnegytowas focka NpyXKMMaeTcs K paHee YNOXXEHHON, ocax-
faetca ygapamum MON0TKa Yyepes npoknagky n npubusaetcs rsosgamu,
KOTOpble 3a6MBalOTCA B MLEBYIO MOBEPXHOCTb AOCOK WU 3NIEMEHTHI
LIMYHTOBOIO COELUHEHNS.
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Mpu nakeTHOM cnocobe nepeas focKa yKnaAblBaeTCA BAONb CTEHbI
N Kpenutca reosgamu. 3ateMm yknagsiatotca 10... 15 cnegyroumx go-
COK, MPUXMMAKTCS K NepPBOI AOCKEe CXXMMamu U NpubuBatoTCs reos-
asamu. TpumeHeHUe CXXMMOB obecneymBaeT 60/1ee NJIOTHOE COeLUHE-
HWe A0COK M MOBbILWaeT NMPON3BOAUTENLHOCTL TPYAa.

MAnHTYCbI 1 Apyrve OTAENOYHbIE AeTann yCcTaHaB/MBaKTCA moc/e
OCTPOXKW nofa. [na BeHTUNAUUM NOAMNONbA YCTPanBaroTCa cneyuanb-
Hble OTBepcTUA. [owaTtble NoMbl KPACATCA [Ba pasa Nnocne BblNoHe-
HUA BCeX paboT B NMOMeLLEHUN.

[epeBsiHHbIE WWTbI AN NOOB CO6MpaloTCA Ha BOAOCTOMNKOM Kiee
M3 OTXOA0B ApeBecuHbl. KBafpaTHble WKUTbl C Na3oM U rpebHeM Ha-
CTMNAKTCA NO MEePEeKPeCcTHON cucTeMe nar v KpenaTcs MapKeTHbIM
cnocobom. LWnTbl HacTWMaKTCA MO flaraM, CNaavymMBalTCA B LUNYHT U
KpensTcs wypynamu K 6o6biwkam (puc. 16.8).

Puc. 1b.8. Tlon 13 fepeBsHHbIX KNEeHbIX LUTOB:

1 — KOHTypHasa nara; 2 — psigoBasi nara; 3 — 606blWKa; 4 —
wypyn; 5 — WuT ANMHOM Ha KOMHATY; 6 — 3BYKOU3ONALMOHHAS
npoknajgka; 7 — BblpaBHMUBAKOLWLAs MOACHINKA
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[Monbl M3 WTYYHOro NapkeTta ycTpanBaroTCa N0 CNAOWHOMY Aol a-
TOMY OCHOBaHMWI0, APEBECHO-CTPYXEYUYHbIM MAuTam, LLleMeHTHO-MecYya-
HbIM CTSXKKam v T.4. (puc. 16.9). K rBo3gMMomMy OCHOBaHMIO LUTYYHbIN
napkeT KpenuTcs reo3faMu; K APYrMM OCHOBAHMAM MapKeT MpUKieun-
BaeTCA ropAYnMMuy 1M XONOAHbIMU MacTUKaMMU.

Hactunka nonos BefeTcsa No 3apaHee pasmMeyeHHOMY OCHOBAHMIO
M HaYyMHaeTCa C YCTPOCTBA Masa4yHoro psga. OpueHTUpyAchb NoO Masy-
HOMY pAfdy, HacTUnawTCA oCTalbHble pAAbl. ®pPU3 BbIMOMHAECTCA B
nocnefHi ovepedb. MANHTYCa ycTaHaBAMBaTCA noce wnndosa-
HUS nona crneyuanbHbIMU MawHaMu (cMm. puc. 16.9).

[MapKeTHble AOCKW HacTUMAKTCA MO fiaram Wam CrnjowHOMY OCHO-
BaHWt0. o faram AOCKW HaCcTUIalTCA NapKeTHbIM Cnoco6oM Mo Tex-
HOMOTMM AoLaTbiX MOOB.

Mo3anyHbllii NapKeT, HAK/EeHHbI/ TbiIbHOW CTOPOHONM Ha MOTHYHO
nepoprpoBaHHyt Oymary, KpenuTcs Ha macTukax Gymaroi BHWS.

Kepamuyeckune n KameHHble NanTKK (puc. 16.10) yknagbiBaoTca Ha
NPOCNOIiKY M3 LLeMeHTHO-NecyaHoro pactaopa TonwuHoi 10... 15 mm.
OcHoBaHue oyumuiaeTcs, yCTaHaBIMBAETCA OTMETKA YUCTOro nona u
3aKpennsaeTca puckamy Ha cTeHax. 3aTeM pa3MevaeTcs MonoXeHue
pafoB, ppusa U LPYyrux 3nemMeHToB nona. MANTKU HaAcTWIalTCA Mo-
WTYYHO NO Mpuyanke, No npuyanke wabnoHamu, NOWTYHYHO C NPUMe-
HEHVEeM KOHOYKTOpPOB.

MowTyyHo NO NpuYaskKe NAUTOYHOE MOKPbLITUE HacTUNaeTCcs B cre-
aylouieli nocnefoBaTeNlbHOCTU: YCTaHaBANBAOTCA MasyHble MAUTKMY,
MeXJy HUMW YKNafblBatOTCA MO Mpuyanke MagyHble pafbl; OCHOBaHMe
CMauyvBaeTCs; yKafblBaeTCA U paspaBHUBAeTCA pacTBOPHAsA NPOCOA-
Ka Ha WNPUHY HECKONbKWUX PAA0B; MO Npuyanke yKnagblBaroTca NanT-
KW BCEN MONOCbl MeXAY MasuHblM pafamu. Yepes ABa-TpW LHA LUBbI
MeXAY MIMTKaMy 3aTMparTCcs cneumnansHoOn 3amaskoi (cm. puc. 16.10).

MOKPbLITUA U3 WTYYHbIX MaTepuanos UCMNOMb3YIOTCA B 0O ECTBEH-
HbIX 34aHUSAX, NOMELLeHUAX C UHTEHCUBHbIM ABUXEHUEM MO4eN U
BNXKHbIM PeXVMOM 3Kcnayarauunu.

MoKpbITUA N3 MPaMOPHbLIX MAUT MU KOMOTOro mMpamopa (6pekunn)
BbIMOMHAOTCS B CAefyloLeld TEXHONOTMYECKON nocnefoBaTe/lbHOCTM
(puc. 16.11). CHayana no yrnam noMelLeHns BbICTABAAOTCA MpaMop-
Hble pAf4bl N3 NAWUT OAHOM WKPUHBLI Ha paccTosHum 1,5..2,0 m gpyr oT
apyra. OcHoBaHMe M3 LLEMEHTHOro pacTBopa YyCTpauBaeTCcs Tak Xe,
KakK nof LemMeHTHble nonbl. VI3 6pekynn BbikNaAblBaeTCs Tak Ha3blBa-
eMble KapTbl pasmepom 2x2 uam 3x3 M ¢ nog6opoM MpamopHOro 604
Mo UBETY U PUCYHKY. CBeXeynoXeHHble 6peKYnmn BblpaBHUBAKTCA
npasuiom. Yepes3 HECKO/IbKO 4acoB MOc/ie YKNafky mMmpamMopa WBbl 1
MycTOTbl 3anMBalOTCA LEMEHTHbIM pacTBopomM. CeBexue nonbl u3
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a 6 B

Puc. 16.9. Hactunka nonoB U3 LUITYYHOro napkera:

a — packnajblBaHue LUTYYHOTO NapkeTa; 6 — HacTUnKa napkeTa Ha
MacTuKe; B — HacTUnKa napketa Ha rBo3fgsx; 7 — packnagka
napKeTHbIX NNaHOK; 2 — packnagka ¢pusa; 3 — 3y6uarblil
wnatenb; 4 — MacTvka; 5 — reosgb; 6 — AepeBsiHHas MOAKNAAKa;
7 — cTpouTenbHasa Gymara; 8 — fgowarblii non

O6peKYnn BblAepXKUBAKOTCSH B TeueHue 4...7 cyT, 3aTeM WAUQYOTCS
MO3anyHO-WNN(OBaNbHOW MawmHoi (cm. puc. 16.11).

HanuBHble NOMbl YyCTPanMBarTCA U3 MAacTUK, NPUTOTOB/EHHbIX Ha
OCHOBe MOMWBMHWUAALETATHOW 3MY/NbCUM UAWN 3MOKCUAHON U APYrux
cMon. MacTuW4Hble MOKPbITUSA YCTPauBarTCS MO XOPOLWO BbIPOBHEH-
HOW LLleMEeHTHO-MecYaHon unn 6eToHHOW nogrotoBke. OCHOBaHWE OYU-
WaeTcs, FTPyHTyeTCs, 3afeNblBatloTCsA OTAENbHblE MOBPEXAEHUA N Tpe-
WMWHbI, WAX(yeTca Mo3anvyHO-WANGOBaNbHLIMM MalWMHAMU BAAXHbIM
cnocoboM, 06ecnbiNBaeTCs, CHOBA FPYHTYETCS, WNaTAeTCs, Windy-
eTCs CyXUM crnocobom, o6ecnblMBaeTCS U rPyHTyeTcs. BblpaBHUBAIO-
LKA CNOoin MaCcTUKKM HaHocuTcs TonwwmHol 1,0... 1,5 mm. Yepes 6...8 u

Puc. 16.10.YcTpoiicTBO Mona M3 Kepamuyeckux NAUTOK:

7 — hpu3; 2 — MasuHas NAUTKa; 3 — MasuHbIiA psag;, 4 —
pacTBopHas npocnoiika; 5 — npudanka
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OH WN(yeTca CyXum crnocobom, 06ecnblIMBAETCA U HAHOCUTCS OTAe-
NOYHbIA cnoii. Ha MacTW4Hble MOMbl HAHOCUTCA A4Ba CNOA Naka.

BeTOHHOE MOKpbITME ycTpanBaeTcs B OAWH CNOW 6eToHa no cbop-
HbIM MauTaM, 6€TOHHOI NOALFOTOBKE WUAW ruapousonaunun. betoHHoe
OCHOBaHMe HaceKaeTcs, OYMLaeTCqd U TPYHTYETCA LLEMEHTHbIM MOJO-
KOM. [MApon30nsaLMa OUYMLLAETCA, TPYHTYeTCA ropayeil MacTUKON U
nocbinaeTcs Meckom.

BeToHMpoBaHMe nona BeAeTCS Non0cCaMu WKUPUHON o 3,5 M no
MasuHbIM pelikaMm. CBeXeynoXeHHbli 6eTOH pa3paBHUBaeTCs, ynaoT-
HsAeTca BubGpopeiikamu 1 3arnaxusaetca. B npouecce 3arnaxuBaHus
MOXeT OblTb BbIMO/IHEHO Xefle3HeHWe NOBepXHOCTU. Yepes cyTKu Ge-
TOH 3aKpblBaeTCs BMIaXXHbIMU ONWUIKAMU U MOJINBAETCS BOAOW B Teye-
Hue 7... 10 cyT. Mpun HEOBXOAMMOCTY MOKPbITUE LWAUGYeTCS.

[MOKPbLITUA MONOB U3 PYNOHHbBIX MaTepuanoB BbIMOMHAKTCA B XU-
NbIX N OO ECTBEHHbIX 3[4aHUAX.

MMoKpbITUA U3 NMHONEYMA YCTPanBalTCA MO LLEMEHTHO-MeCYaHbIM
CTAXKaM, OCHOBAHMAM W3 rMNco6eToHa, KepamM3MTo6eToHa, LeMeHT-
HOro ubponuTa U No XKene3obeTOHHbIM MANTAM MepPeKpPbITUA.

Mepes HaknemBaHWEM NIMHOMEYM BblLEePXMBAETCA HE MeHee 2 CYT B
nomeLLeHUn npu Temnepatype He Huxe 15 °C. MNpuknensaeTca AMHOe-
YM K OCHOBAHMWIO BOLOCTONKMMU KNIEAMU; IMHONIEYM Ha TKAHEBOM OCHO-
Be MOXET NPUKNenBaTbCi GBUTYMHON MacTUKON ¢ fo6aBNeHNeM Kayuyka

IMOKPBLITUA N3 CUHTETUYECKUX KOBPOB YK/aAblBalOTCA Ha BbIPOB-
HEHHOe 1 BbICyLleHHOe OCHOBaHWe. KOoBpbl pacKaTbiBalOTCA MO OCHO-
BaHWO, MPUpes3atoTca No nepuMeTpy MOMELEHNSA U B MecTax CTbIKO-
BaHUsA cneumnanbHbIMW HOXamu. locne yknafku Ha OCHOBaHue Mo-

Puc. 16.11.YCTPONCTBO MOHOMUTHbIX
MOKPbITUIA NONOB U3
6pekunn (KonoToro
Mpamopa]:

7 — MasiuHble pAAbl U3 KaMHen
npaBunbHOl Gopmbl; S —
KaMeHHbIli 60i4; 3 — npaBuno;
4 — LUeMEeHTHaA CTAXKa
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KPbITNUE OCTaBNAETCA Ha TPU —NATb ,D'HEVI B HE3aKpPENn/IEHHOM COCTO-
AHUWN OnAa CTa6VIfII/I3<’iLI,I/IVI pasMepoB, a 3aTeM NpuKIenBaeTCca K OCHO-
BaHWK JNTATEKCHbIMW K/ieAMW TUTa «EyCTI/II'IaT». [Mocne HakneumBaHus
NOKPbITNA YCTaHaBNMBAKOTCA MJINHTYCa.

16.7. OCOBEHHOCTW MNMPON3BOACTBA
OTAENOYHbIX PABOT B 3MUMHUX YCNOBUAX

JKCTpemasnbHble YCNOBUA HaKNajbiBalOT CBOKO CMeLnduKy Ha Bbl-
MO/MHEHVE OTAEN0UYHbIX MOKPbITUNA.

OcTek/ieHe NPOeMOB NpW OTpuLaTe/lbHON TemnepaType BbIMOMHSA-
eTCA B YTENNEHHbIX W OTananMBaeMblX NOMeLLEHNAX, 060PYA0BAHHbIX
nof CTeKOJibHble MacTepckue. [lepeBAHHbIe NepenseTbl Nepes oCTeK-
NIeHNEM BblfepxusaroTca npu Temnepatype He HuUxe 10 °C B TeyeHue
2 CyT, a pe3ka CTEKO/N OCYLeCcTB/SETCA TO/IbKO MOC/e OTOrpesaHua 1o
TeMnepaTypbl OKpyxatowei cpeabl. Mpn oTpuLaTeNbHbIX TEMMepaTy-
pax BbIMONHAEGTCA OCTEK/EHUE TOMbKO B C/yYyasaX HEBO3MOXHOCTY
CHATUA nepenneTtos. B atom cnydyae 3amaska nogorpesaeTcd A0 TEM-
nepartypbl He Huxe 20 °C.

OwTyKaTyprBaH/e BHYTPEHHUX NOBEPXHOCTEW BbINOMHAETCA Npu
Temnepatype B nomeweHun He Huxe 10 °C. IMpu atom Temnepartypa
pacTBopa B MOMEHT ero HaHeCeHUs He J0/DKHa ObITb HUXe 8 °C. Mo-
3TOMY pacTBOPOMPOBOAbLI, pa3MeLlaeMble Ha OTKPbITOM BO3fyXe yTen-
nAlTCA U pacTtBop nogorpesaetca. LLUTykaTypHble paboThl LOKHbI
BbINMO/IHATHCSA B MOMELLEHMAX, FAe LEeACTBYIOT CUCTEMbI LEeHTpPanbHO-
ro OTOMN/IEHNA UNN UMEKTCA HarpeeaTenbHble NPUG0PbI (3NEKTPOKaso-
puthepbl, YyCTAHOBKN MHMPAKPacHOro U3NyyYeHus u 1.4.).

OwWwTyKaTyprBaHNe HAPY>XHbIX MOBEPXHOCTEN 34aHWIi 4OoNycKaeT-
c 00bIYHBIMW pacTBOpamu Npu Temnepatype He Huxe 5°C. Mpu 60-
Nnee HWU3KON TemnepaType HapyXHas LWTyKaTypKa BblINO/HAETCA pa-
CTBOpPaMun € NPOTUBOMOPO3HbIMU fobaBKaMu. Mpu BbIGOPE NPOTUBO-
MOPO3HbIX [06aBOK HEOGXOANMO MMETb B BUAY, YTO BBefeHMe foba-
BOK He [OJ/I)KHO BbI3blBaTb 3HAUYUTENIbHOTO CHWMXXEHUSA MPOYHOCTYU
WITYKaTypKn 1 o6pa3oBaHMA BbICO/IOB Ha ee MOBEpXHOCTU. Bce croun
WITYKaTypKuW, BbIMOJIHAEMON Ha MOPO3e, HAHOCATCA B TeYeHUe OLHON
CMeHbl. [pn 3aTupkKe MOBEPXHOCTb CMa4YMBAETCA C BOLON, cofepxa-
e Te xxe f06aBKM, KOTOPbIe MCMOMb30BAANCH MPU U3FOTOBAEHUU
LWITYKaTypHOro pacteopa. MecTa CTbIKOBaHUS LWITYKaTypKu o6pabaThi-
BAlOTCA LLEMEHTHbIM MO/SIOKOM, 3aTBOPEHHbIM Ha MOLOrPeToli 40 TeM-
nepatypbl 25...30 °C Boge ¢ [06aBKOIA.
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BHYTpeHHSAA 061ML0BKa NOMELLEHUI B 3MMHUX YC/TOBUAX OCYLLECTB-
NfeTca Npu Temnepatype BO34yXa Yy Hapy>XHOI CTeHbl He meHee 10 °C,
a 06/1ML0BbIBAEMAs MOBEPXHOCTb JO/MKHA NMETb TeMNepaTypy He HUXe
5 °C. PacTBOpbl, Knen, MacTUKM JO/DKHbI UMETb TeEMMepaTypy He HiKe
15°C. Mocne OKOHYaHWA 06/ML0BOYHBIX paboT HEOOX0AMMO B NoMeLLe-
HUU nopfepXXnBaTb B TeyeHne 15 cyT Temnepatypy He HuxXe 10°C ny-
Tem o6orpesa nomeweHns. Beneacrteme yBeanyeHns XpynkocT 06amuo-
BOYHbIX MaTepuasioB Npu OTpULATE/IbHbIX TeMNepaTypax Heob6XoAnmo
NPefoXpPaHsiTb UX OT CUJIbHLIX YAApOB, MepernboB U Lpyrnx MexaHu4ec-
KVUX BO3AENCTBUIA MPU TPAHCMOPTUPOBAHUN U XPaHEHUN.

O6NMLOBKY Hapy>XHbIX MOBEPXHOCTEA CTEH He peKOMeHAyeTcs
BbIMOMHATL NPW OTpULATENbHBIX TeMNepaTypax AaxKe Ha MNoforpeTbix
BOAHbLIX KNesX M MacTuKax.

OThenka NOBEPXHOCTEN ManspHbIMKW pacTBOpamu U OKIeuBaHue
PYNOHHBIMY MaTepuanaMu Npu OTpuLaTeNbHbIX TeMMepaTypax OKpy-
XKarowein cpefbl OCYLLECTBAATCA TONbKO B YTEMNNEHHbIX U OTananBa-
eMbIX MOMeLWeHNsIX Npu Temnepatype, 6/1M3KOM K HOPManbHOM, Mo
MPOrpeTbiM CYyXUM MOBEPXHOCTAM. ManspHble pacTBOPbI MCMO/b3YHOT-
€A TOMbKO mogorpeTbiMm go 15 °C. OKpalweHHble MOBEPXHOCTU BHYT-
Py NOMeL,eHNA He LO/DKHbI NOABEPraTbCA Pe3kKMM KonebaHusM Tem-
nepaTypbl. B cBeXXeOoKpalleHHbIX NOMELEHNAX NONOXUTENbHASA TEM-
nepatypa LO/HKHa COXPaHATHCA He MeHee 3 CyT.

[ns OKpacky Hapy>HbIX NOBEPXHOCTEN B 3MMHUX YCTOBUSAX UCMO/b-
3yHOTCA Ma/iApHbIe COCTaBbl, MPUTrOTOB/EHHbIE HA CUHTETUYECKUX CMOax
M NeTY4YnX pacTBOPUTENAX TUMa NEPXIOPBUHUIOBLIX. Mepes HaHECEeHU-
€M OKPaco4HOro C/108 NOBEPXHOCTb OUULLAaeTCA OT Haneamn u nHesa. Kpac-
Ka nepej HaHeceHuem pasbaBnseTcs A0 pabouyeil KOHCUCTEHLMK, a B
npouecce paboTbl CUCTEMATUUYECKN NepeMellmBaeTcs. BTopoli cnoii
Kpacky HaHOCMTCS Ha CeAyLWMnii feHb MOC/e HaHeCeHWs NepBOro Cos.

KOHTPO/IbHbBIE BOIMPOCHI

1. Onsa 4yero HeOOGXOAMMbI YNNOTHNUTENbHbI € NPOKNALKN M 3aMa3Ku nNpu
ocCTeKneHumn?

Korga npousBoguTCcs NpuemMKa CTeKo/bHbIX paboT?

[Onsa yero npegHasHaveHa 0bbluHasA LUTYKaTypKa?

B uem 3akntoyaeTcs NOAroTOBKa NOBEPXHOCTEN nepes oL TyKary-
puBaHvuem?

KakoBo Ha3Ha4yeHue 06a1L0BKIN?

Kakyto po/b BbIMOAHAET OKpacka NoBEPXHOCTEN?

Kakum TpeboBaH1sM LOMKHbI YyA0BNETBOPATL NOBEPXHOCTU, OK/Ie-
€HHble 0608M~?

8. Kakve Bbl 3HaeTe Buibl NONOB?
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MN30aTeNbCKUM LEHTPOM «AKaJeMUs» BbIMyLLEHbI U FOTOBATCA K BbIMYCKY
cnegyrowme yue6Hble U3aHKsl, COCTaBNSOLWME YUeOGHO-METOAMYUECKUI KOMIMIEKT
Mo crneumanbHocT «CTPOUTENBCTBO W 9KCMlyaTaumst 34aHWNIA U COOPYXKEHUI»

NHxeHepHas rpaguka
®m  VHxeHepHasa rpaguka. CTpouUTenbLCTBO
®m VHXeHepHas rpaduka B CTpouTeNbCTBe. [pakTuKym
TexHnyeckas mMexaHuka
m  TexHnueckasi MexaHuKa [/19 CTPOUTENbHbIX CrelnanbHoCTel
m COOpHMK 3afay Mo TEXHUYECKO MexaHuKe

m TexHuueckas MexaHuKa A/isi CTPOUTENbHBIX CrneyuansHocTel. SlaGopa-
TOPHO- MPaKTUYeCKUe paboThbl

JNeKTpoTeXHMKA U 3NeKTPOHMKA
| | 3ﬂEKTpOTeXHVIKa N 3ANNIEKTPOHUKa

B ONeKTPOTEXHUKA. DNeKTPOCHAGXEHWE, 3/1EKTPOTEXHOMOTNSA U 3/1eKT-
poo6opyoBaHue CTPOUTENbHBIX MOLLAL0K
CTpOVITeI'IbeIe mMartepuanbl U usgenna
m  CTpouTesibHble MaTepuasibl U U3LeNns
m  CTpouTenbHble MaTepuasbl U U3LeNus. MpaKTUKyMm
m  CTpouTeNibHble MaTepuasibl U U3LeNus. KOHTpO/bHbIE MaTepuasibl
OCHOBbI I/IH)KeHepHOVI reonorunun

m  OCHOBbI reonorvu, reoMmop@osiorn U NoYBOBeAEHNSA
OCHOBBbI reogesnu
*  Teopesus
m [eogesns. [paKTUKyMm
CTpOI/ITeﬂbeIe MalluHbl U CpeacTBa Manot MexaHusaunu
m CTpouTeNbHble MalVHbl N CPeACcTBa Masoin MexaHu3auum
® [104beMHO-TPAHCMOPTHbLIE, CTPOUTE/IbHbIE U [OPOXHbIE MALUUHbLI U
obopypoBaHue
m  CTpouTesibHble MaLUVHbI U CPeLCcTBa Masloin MexaHu3aunn. MpakTukym
[IpoeKTHO-CMeTHOe feno
®m [1pOEeKTHO-CMETHOE [eno
m [1pOeKTHO-CMEeTHOe fieN10. KOHTPOsIbHbIE MaTepuasibl
WNHpopMaLOHHbIe TEXHONOTUN B NPOgecCroHaNbHON AeATeNbHOCTY
® VIHhopMaLMOHHbIe TEXHONOrMN B CTPOUTENIbHOW OTpac/iv
® [1pakTUKym Nno MHOOPMaUMOHHbIM TEXHOMOTMAM B CTPOUTE/IbHOM OT-
pacnu
lpaBoBoe obecnevyeHne npodeccroHanbHOW AeATEeNbHOCTU

m [IpaBoBoe obecneveHue ﬂpO(tJECCMOHaﬂbHOVI AEATENBbHOCTU



JKOHOMMKa oTpacnu

m  OKOHOMMKA CTPOUTENIbHOWM oTpacnu

B DKOHOMMKA CTPOUTENbHOM oTpacnn. MNpakTUKyMm
MeHegXMeHT

®  MeHe[)KMEHT B CTPOMTE/IbLHOW OoTpacau

®  MeHe[KMEHT B CTpouTeNbHO oTpacau. MpakTuKym
m CTpouTenbCTBO. BBefeHMe B cneymanbHOCTb

be3onacHOCTb XWU3HeesaATeNbHOCTH
m  5e30MacHOCTb XWU3HELEATENIbHOCTU
OxpaHa Tpyaa
m  OxpaHa Tpyha B CTPOUTENbLCTBE
ApXUTEKTYypa 34aHui
B ApXUTeKTypa 3gaHunii
B ApxuTekTypa 3gaHuii. NpakTUKyM U KypcoBOe MPOeKTUpOBaHue
CTpouTenbHble KOHCTPYKLMUU
m  CTpouTesnibHble KOHCTPYKLNU
m  CTpouTeNibHble KOHCTPYKUUK. MPakTUKyM 1N KYpPCOBOEe MPOeKTUpOBaHume

TexHonorma n opraHusauusa CTPOUTENbLHOrO NPOU3BOACTBA

m  TexHOMOrvs 1 opraHu3aunst CTpouTeNbCTBa.
m  TexHonorna n opraHusaums ctpoutesbcTea. KypcoBoe v AUnN/0MHOe
NpoeKTUpoOBaHne
VHXeHepHble cetm 1 060pyAoBaHWe TEPPUTOPUIA, 3[aHMIA W CTPOWNAOLAf0K

® VIHXeHepHble CeT 1 060py0BaHNe TepPPUTOPWUIA, 30aHUIA U CTPOIA-
nowagoK
®  VIHXeHepHble ceTU 1 06opyfoBaHne TePPUTOPWUIA, 3faHnii U CTPOIA-
nnowanoK. NMpakTKymM 1 KypcoBOe NMPOeKTUpoBaHUe
m  B1aroycTpoiicTBo Tepputopuii. YuebHoe nocobue
TexHUuyeckass aKcnayatauus 3fgaHuii 1 COOpPYXeHui

m  TexHuuyecKas 3Kcrjyatauusi 34aHuii U COOPYXKeHWU
m  TexHuuecKasi 3KcrlyaTauus 3aHuil U coopy>KeHuit. MpakTukym

Jucuunanubl cneyvanusayui

m  CTpOMTENbCTBO XW/bIX U 06LLECTBEHHbIX 3faHul

m  OueHKa TEXHUYECKOT0 COCTOSHWUS 34aHWIi 1 COOPYXKeHU

B PeKOHCTPYKLMA U TeXHMYecKas pecTaBpauusa 34aHUN 1 COOPYXEeHUN

m CMeTHasi CTOMMOCTb 06MEPHbIX PaboT 1 TEXHUYECKOro 06cnefoBaHms
30aHUA U COOPYXeHN

® MOHTaX MEeTa/INYeCKUX N Xene306eTOHHbIX KOHCTPYKLUIA



