JJOHCKOW FOCYIOAPCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET

YMPABNEHUE ANCTAHUMOHHOIO OBYHEHNA W MOBbILLEHNA
KBAJIMOUKALINN

Kadeapa «TexHoNorust CTpouTesibHOro NPon3BoACTBa»

YyebHO-MeToanuecKkoe nocobue

«TexHoIornyecKkue npoLeccol
M MeéXaHu3aLua B
CTpouTeNnbCTBE»

(nns 6akanaBpoB HanpasnieHns 08.03.01
«CTponTenbCTBo» No Npoduto NOAroTOBKU
«MexaHn3auusa N aBToMaTulauuns

; CTPOUTENLCTBA>)

ABTOp
iBaHuyK E.B.

PoctoB-Ha-[loHy, 2017



tKM¢ ynpaBJIEHI/Ie AUCTAHIIUOHHOTO O6y‘[eHI/I$I U NMOBbIIIEHHU A KBaJII/I(l)I/IKaL[I/II/I
4 -

e TexHoJsiOrTMYeCKHuE Mnpoueccol U MEXaHU3allUAd B CTPOUTEJ/ILCTBE

AHHOTauUuusA

YuebHoe nocobue npeaHasHadeHo Anst HakanaBpoB
HanpaeneHns 08.03.01 «CtpoutensCcTBo», npodunb
«MexaHu3aumsa 1 aBToMaTM3auns CTPOUTENbCTBA.

B nocobum npuBeaeHbl BapuaHTbl 3adaHui  ans
MPaKTUYECKMX 3aHATUMA MO OETOHHbIM, MOHTAXHbIM WU
KaMeHHbIM paboTaMm, MW BapuaHTbl Ans  KYpCOBOro
NPOeKTUpoBaHUs «Pa3paboTka TEXHONOrMYECKON KapTbl
Ha 3eM/isiHble paboTbl».

ABTOp

K.T.H., aou. kadeapbl «TCIM»
MBaHuyk E.B.




tKM¢ YHpaBJIeHI/Ie AUCTAHIOHWUOHHOTIO OGy‘ieHI/IH U MNOBBILIEHUA KBEU]I/ICl)I/II(aLI,I/II/I
]7: — TexHoJIOrUUECKUE IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE
OrnasneHune
BBEACHME ..ucu e rarens s s s nsns s s sanannnnsnsnnnnnnnnnnnnsnsnnsd
1 TexHonornyeckne NpPouUeccbl B CTPOUTENILCTBE ..uurrerrasrassnssns®

1.1 OCHOBHbIE MOHATUS TEXHOSIOMMYECKOro NPOEKTUPOBaHUS 6
1.2 CoaepxxaHue, CTpYyKTYpa n Knaccndmkaums

CTPOUTENBHBIX MPOLIECCOB vvuiirrnierrussernssrrnsssrssssennssrsnssernssernnsennnns 9
1.3 Pa3BuUTHE CTPOMUTENbHbLIX MPOLECCOB B MPOCTPaHCTBE U

20T 1T N 13
1.4 OxpaHa TpyAa B CTPOUTENIBCTBE ..vvrurrernrrrnrsernnsennnsennns 19

1.5 TpynoBble pecypcbl CTPOUTENbHbIX NMPOLECCOB ............. 19

1.6 TexHn4yeckoe 1 TapuHOE HOPMUPOBAHUE .......eeeveeeennss 21

1.7 [JokyMeHTnpOBaHMe CTPOUTESbHBIX NMPOLIECCOB............. 23

2 MPaKTUYECKMNE SAHATUS wuveurmarnarnessassassassassassnssnssnnsnnsnnsnnssnssn s
2.1 KaMEHHbIE PABOTDI ..ovvvveerrrnnnsirinesrrrsssss s s renassns 27

2.2 MOHOMNTHDBIE PABOTBI.uuuiiiiuuiieieiniereeernieseeennaeseeesneeeeens 34

2.3 MOHTa)X OJIHO3TAXKHbIX MPOMBILNIEHHBIX 3AAHUM............ 47

2.4 Ytennenue dacagHbix noBepXHOCTEN CTeH
3KCMNyaTUPYEMbIX 3[aHUA C YCTPOWCTBOM 3alUUTHO-OTAENOUYHOMO

MOKPbITUS U3 OBMIMLOBOUHBIX MAHENEM ..uueeeeeeeeeeennneeeeeeeeereennnanes 62
Puc. 2.21 — Jleca cTpouTesbHbIE WTbIpEBbIE TpybyaTble .....79

2.5 LLUTYKATYPHBIE PAOOTDBI .eevrvrrueniiiririrrnnsnsssssnssrenensnnnsss 80

3 TexHOJ/IOrusi MeXaHU3aLUnUN CTPOUTENIBCTBA weureerrsnsssnssnnsnnnss 90
3.1 O6wme cBegeHMss O KOMIMIEKCHOM  MexaHu3auuu
CTPOUTESIbHOIO MPOM3BOACTBA 1evvussirernusssresnusssresnusssresnsssrssnsssenns 90
3.2 TEeXHONOrNS 3EMISHBIX PA00T....uuuiiiiiriiiieeiiieeeeenieaeeens 92

3.3 KypcoBas paboTa «Pa3paboTka TEXHONOrMYECKOW KapThbl

Ha 3EMSIAHBIE PABOTBIM.ccvvrrueeisiiirirrrrsnass s s rrrrrs e eerarnn s 98

MpunoxeHne 1 — 3agaHMe K npakTuyeckoi pabore N21
«TexXHONOr sl KAMEHHOM KNAAKMN eeerrerrnsrnssnssnssnssnnssnssnsnnnss 128
MpunoxeHne 2 — 3apaHMe K npakTuyeckon pabore N22
TexHoNormss ycCTpoicTBa MOHONIMTHbIX >KeNe306eTOHHbIX
(pYHAAMEHTOB 34aHUI N COOPYIKEHMUM cerrrrenmemnssssssssrsnnnnnnnsss 129
MpunoxkeHue 3 — 3apaHue ANA NpaKkTUYecKoro saHaTus N°3

TexHonorus MOHTa)<a »ene3o6eToOHHOro Kapkaca


file:///D:/Электронные%20ресурсы%20для%20размещения%20на%20СКИФ/ТСП/3723.docx%23_Toc482889483

praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A I(Baﬂl/ICl)l/lKaLlI/II/l

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

OAHO3TAXXHOI 0 NMPOMbILLIEHHOIO 3AAHMSA vesrmsssassassassassasnss 135
MpunoxxeHne 4 — 3apaHve ANS NMpakTU4yeckoro 3aHAaTus N24:
TexHonorus ycrTpoicrBa yrenneHusi acagHbix NOBEPXHOCTEN
MpunoxkeHne 5 — 3apaHue K nNpakTU4eckoMmy 3aHATUIO N25:
TexHonorMa ycTpoiiCTBa MOHOJIMTHOM LUTYKATYPKM .ovveeveene 152
MpunoxxeHne 6 — WcxopHble pAaHHble ANS  BbINOJIHEHUSA
KypcoBoi pab6oTbl «Pa3paboTka TEXHOJIOrMYEeCKOW KapTbl Ha
3€MJISIHBI@ PABGOTDBI wivreeusrresssrnsssmnnssrnnsssmnssssnssssnnssssnnssrnnnssnns 193
MpunoxxeHne 7 — CnpaBouyHble AaHHble AN BbINOJIHEHUS
KYPCOBOM PA6OTDbI..uireuurrnmssrnmsssnnnsssnnsssnnsssnnssssnssssnnssssnnssnnnsses 198
MpunoxxeHune 8 — Mpumepbl Ans BbiNoJHEHUs rpaduyeckom
YACTU KYPCOBOM PABOTDI uveeusrressrnnmsssnmsssnnssssnssssssssssnssssnnssnns 169

CNMUCOK MCMOJIb30BAHHOM JINTEPATYPDI weeeeererrrrsssssssssssnnnnnnes 173



ATy
tKM¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO OGy‘ieHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/II(aL[I/II/I

_ TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

BBEAEHME

CTpouTenbCTBO SIBNSETCS OAHOM M3 OCHOBHbIX cep Npov3Boa-
CTBEHHOWN AesTeNbHOCTU YenoBeka. KOHeYHbIM pe3ynbTaToM BbIMOS-
HEHWUSI COBOKYMHOCTU CTPOUTENIbHBIX NPOM3BOACTBEHHLIX MPOLIECCOB
SIBNSIETCS CTPOMTENbHasi NPOAYKUMS, NMoA KOTOPOM MoApa3yMeBaloTCs
OTAENbHbIE YaCTU CTPOSLUMXCS OOBEKTOB M 3aKOHYEHHbIE, T. €. BBe-
[leHHble B 3KCr/yaTaumio, 34aHUSt U COOPY>XEHUS Pa3/IMYHOrO HasHa-
YeHus.

B nocnegHue roapl AesTenbHOCTb MO MPOEKTUPOBAHUIO U CTPO-
UTENbCTBY 34aHWUI CYLLECTBEHHO M3MEHWAch Kak B YacTu NpUMeHsie-
MbIX KOHCTPYKTUBHBIX PELUEHWI, COBPEMEHHbIX KOHCTPYKLMIA, MaTepu-
arnoB U TEXHONOMUIM, TaK U B YacTV UCMOMb30BaHUS BbICOKO3(hEKTHB-
HbIX CTPOMTENbHBLIX MalUWMH, MeXaHW3MOB, OCHAcTkW. CylleCTBEHHbIN
KauyeCTBEHHbIA CKaYoK B Pa3BUTUM TEXHOMOMMM MPOU3BOACTBA CTPOU-
TeNbHO-MOHTaXHbIX paboT MOAYYMIO BbIMOSIHEHWE MHOrO06pa3HbIX
CTpOUTENbHbIX MPOLECCOB U OPraHN3auMOHHbLIX MPUEMOB CTPOUTESNb-
CTBa 34aHWI U COOPYXKEHWIA.

TexHonorus CTpouTenbHOro NpoM3BOACTBA — 3TO Hayka O Me-
TOAAX BbIMOMHEHNS CTPOMTENbHBIX NPOLECCOB, obecrneunsatowmx o6-
paboTKy CTpOUTENbHbLIX MaTepuanos, MonyhabpnkaToB U KOHCTPYK-
UMA C KA4yeCTBEHHbIM W3MEHEHWEM WX COCTOSIHWS,  (PU3NKO-
XMMUYECKMX CBONCTB, reOMETPUYECKMX PAa3MEpPOB C Liefbio MoJTy4YeHuUs
NpoAyKUMK 3afaHHOro Kadectsa. [py 3TOM MOHSATUE «MEeToA» BKIIO-
YyaeT B cebs NpuHUMMbI BbINOSTHEHUS CTPOUTENBHBIX Npoueccos, 6a3u-
pylolwmecs Ha pasnnyHbix crnocobax Bo3aencTBus (puanyeckux, xu-
MUYECKUX, MEXaHUYEeCKUX W Ap.) Ha npegMeT Tpyda (MaTepuanbHble
3NEMEHTbl CTPOUTENbHBIX NPOLECCOB), C UCMONb30BaHNEM 3P deKTUB-
HbIX Opyaui TpyAa (TEXHUYECKUX CPEeACTB CTPOMTENbHBIX NMPOLECCOB).

Takmm 06pa3oM, TEXHONOMUS CTPOUTENBHOMO NPOM3BOACTBA S1B-
NSETC  MaTepuanbHO-TEXHUYECKON COCTaBASIOLEN CTPOUTENBHOMO
NPOW3BOACTBA U peLlaeT BOMPOChl, KaK MU YEM BbINOSHATL CTPOUTENb-
Hble NpoLecchl.
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

1 TEXHOJIOTMYECKME NPOLLECCbI B
CTPOUTEJIbCTBE

1.1 OcHOBHbIE MOHATUSA TEXHOJIONMYECKOro
NMPOEKTUpPOBaHUA

CTpouTenbCTBO ABMSIETCA OTPAac/blo MPOM3BOACTBA, OXBaTbiBa-
fOLLEN MPOLECChl, CBS3aHHbIE C BO3BEAEHMEM 3AaHUA U COOPYXXEHWIA,
WX PEMOHTOM WM PEKOHCTPYKLIMEN, @ Takxe C pa3bopkoi U nepeapux-
KOW.

CTpouTenbCTBO MOAPa3AenseTcs Ha psa UMKIoB, obbeanHsio-
LUMX POACTBEHHbIE (COMPSXKEHHBbIE) TEXHOOMMYECKNe NpoLecchl. 3T
MO3BONSIET pa3fennTb CTPOUTENLCTBO Ha Ppsf CaMOCTOSITE/NILHO 3a-
BEpLUAEMbIX 3TanoB, obneryaeT KOMMIEKTOBaHME CTPOUTENbLCTBA pa-
60ounMn Kagpamun 1 obecneveHne ero Matepuanammn, KOHCTPYKUMSMHU,
MexaHM3MaMK. Tak, BCE KOMMJIEKCbl paboT, BbIMOSIHSIEMbIE B Mepuoa
CTPOUTENBCTBA 34aHUSI WUJIM COOPYXXEHWUS, MOAPA3AENsIETCS Ha Hyne-
BOW1, HAA3EMHBIN, OTAENOYHbIN U CNELUanbHbIN LUKIbI.

HyneBol unkn BktoYaeT B cebst paboTbl HUXKE HYNIEBOW OTMET-
KW: YCTPOWCTBO BOAOCTOKOB U ApeHaXei, CeTU aBTOMOBUIIbHBIX JOpOr
W MPOE30B, PbITbe KOT/IOBAHOB, TPaHLLEN, Bo3BeAeHNe dhyHAaMEHTOB
W CTEH NOABaNOB; MOArOTOBKY MOA MOJibl; YCTPOWCTBO SIECTHUL U NpU-
SIMKOB B MoABanax W nepekpbiTUiA Hag noasanamu; yCTPOUCTBO Kpa-
HOBbIX NMYTEA M MOHTaX CTPOMTESNIbHBIX MaLLMWH.

HaaseMHbIN UMK BKIHOYAET B Cebsl TEXHOMOrMYECKMe npoLec-
Cbl MOHTaXa KOHCTPYKUMI Kapkaca (KOpobku) 3[aHusl, CTeH, Nepero-
POLOK, NECTHWL, NEPEKPLITUIN, KOHCTPYKLMIA KPbILLK.

OTAenoYHbIi UMK BKIOYaeT B cebs WTyKaTypHble, 06nuLUo-
BOYHblE, MansipHble, O00OWHbIE W CTEKOMbHble paboTbl, a TaKxe
YCTPOWCTBO MOKPbITMI MOSIOB.

B cneumanbHbI LMK BXOAST YCTPOWUCTBO BHYTPEHHMX CETEN U
yCTaHOBKa MpubOpoB BOAOCHAOXeHWs, KaHanu3auuu, OTOMJIEHUS,
BEHTUNAUMM, rasudukaumm, 3snekTpocHabxeHus; TenedoHu3aums;
paanodmkaums; curHanusaums (cnabotouHble paboThl).

BHYTpM Kaxaoro uukna yCTaHaBNMBAlOT TaKyl MoCneaoBa-
TenbHOCTb paboT, MpU KOTOPOM NpeAyCcMaTpUBalOT MaKCUMasbHOe
COBMelleHne paboT BO BPEMEHM C HEYKOHHbIM cobnoaeHneM npa-
BW/IbHOW TEXHOJOMMM, BbICOKOrO KayecTBa paboT M TpeboBaHWi Tex-
Hukn 6e3onacHocTU. Tak, nNpu paboTax HyNeBOro UMKAa KOT/0BaH
pa3buBaloT Ha y4yacCTKM, Ha KOTOPbIX MOCIeAOBaTeSlbHO MPOM3BOAAT
Bce paboTbl. ITO MMeeT 0cobeHHO 6osbLIOe 3HaYeHNe Npu Npou3Boa-
cTBe paboT B 3MMHUX YC/IOBUSIX, KOrZa nepepbiB B YCTPONCTBE (yH-
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

[AAMEHTOB M 06paTHOM 3aCkIMKX MOXET MPUBECTU K MPOMOPaXXMBAHMIO
[Ha KOT/0BaHa Wiu TpaHLLeM.

Mpon3BoAcTBO paboT Mpu BO3BEAEHUWM 3[aHWI OpraHU3yloT B
COOTBETCTBUM C KaNneHAapHbIM MnaHoM (rpadukoM) npou3BOACTBa,
rpacdvkamm obecneyeHust mMaTepuanamm, KOHCTPYKLMSIMM, MeXaHW3-
MaMu, pabounmMmn Kagpamm TEXHONOrMYECKMMM KapTaMn Ha OCHOBHblE
BMAObl CTPOUTENbHO-MOHTaXHbIX paboT.

Mpu 3TOM B OCHOBY OpraHM3auMn 1 NoCNeaoBaTeNbHOCTM paboT
3aKnaablBaloT MOTOYHOCTb, HEMPEPBLIBHOCTL U PaBHOMEPHOCTb OCHOB-
HbIX Beaywux paboT Kak B LEIOM MO 3A4aHWI0, Tak U NO ero 4acrsam
(sTanam, 3axBaTkaM) C NOCNeAOBaTENbHLIM NepexoaoM pabounx 6pu-
rag u MEXaHM3MOB MO 3TUM y4acTkaM.

Takas opraHu3aums paboT obecneuvBaeT MOBbILLEHME MPOU3-
BOAWUTENBHOCTU TpyZa, paclumpsieT BO3MOXHOCTWM COBMeELLEHUS paboT
N COKpaLLaeT NPOAOHKUTENTbHOCTb CTPOUTENBCTBA.

Opyansi TpyAa — VHCTPYMEHTbI, MEXaHM3Mbl M npucrnocobie-
HMS, C NMOMOLLIbIO KOTOPbIX BO3BOAAT OTAENbHbIE YacTW 34aHUS.

llpegmersl Tpyga—martepuanbl, U3Lenns U KOHCTPYKUMM, W3
KOTOPbIX BO3BOAST YacTW 3aaHus.

Paboyas onepauyms — TEXHONOTMYECKN OAHOPOAHBIN U OpraHu-
3aUMOHHO HEENUMBbIN SNIEMEHT CTPOUTENBHOMO NpoLiecca.

Kaxkgasi onepaumsi COCTOUT M3 HECKONbKMX TECHO CBSI3aHHbIX
Mexay cobon paboumx NpUeMoB, KOTOPbIE, B CBOKO O4epefb, COCTOST
U3 OTAENbHbIX ABUKEHWUN.

Paboumii nipoyecc — KOMMIEKC TEXHOMOTMYECKN CBSI3aHHbIX
TPYZOBBIX MM MAWMHHBLIX (MM U TEX, U ApPYrux) onepaumnin, obbean-
HEHHbIX B LENSX MOJSTlyYeHWsl ONpeaesieHHOro KonmMyecTBa 3akOHYEeH-
HOM npoayKuuM, HEeO6XOAMMbIN AN OCYLLECTB/IEHUS CTPOUTENBHOMO
npouecca W BbINOMHAEMbIA MOCTOSIHHBIM COCTABOM  MCMOSTHUTENEN
(3BeHOM, 6puragon paboumx).

Crpoute/ibHas riowagka — NPOU3BOACTBEHHAs TeppuUTOpus,
BblAeNsieMasl B YCTAHOB/IEHHOM MOpsiAKe ANsl pa3sMeLleHns obbekTa
CTPOMTENBCTBA, @ TaKXXe MallMH, MaTepuanoB, KOHCTPYKUMI, npous-
BOACTBEHHbIX M CaHWTapHO-6bITOBLIX MOMELUEHUMA U KOMMYHWUKaLMA,
MCNONb3YEMbIX B MPOLIECCE BO3BEAEHUSI CTPOUTESIbHBIX 34aHUA U CO-
OPY>XEHMWI C YYETOM BPEMEHHOro OTBOAA TEPPUTOPUM, ONpeaensieMon
NPOEKTOM MO YC/IOBUSIM NPOU3BOACTBa pabor.

CrpoutesibHas npogykuynss — 3aKOHYEHHbIE CTPOMTENbCTBOM
30aHMs1 U ApYyrue CTPOUTENbHBIE COOPYXEHUS, @ TakXKe UX KOMMJIEK-
Cbl.

CrpoutenibHoe wuzge/me — W3[enue, npefHa3HayeHHoe Aans
NPUMEHEHNS B KAUYECTBE 3/IEMEHTA CTPOMTESNbHBIX KOHCTPYKUMI 3Aa-
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

HUI N COOPYXKEHUIA.

CTpouTe/ibHOE rpon3B04CTBO — BbINOJIHEHME KOMMJeKca mnoa-
rOTOBUTENbHbIX, OCHOBHbIX M CreunanbHbIX CTPOUTENIbHO-MOHTaXHbIX
paboT Npu BO3BeAEHMM, PEKOHCTPYKLMU, TEXHUHECKOM NepeBoopyxe-
HWK, KanuTaJbHOM PEMOHTE BCEX TUMOB 3[aHWUN U COOPYXXEHWI B JItO-
6bIX KNMMATUYECKNX YCITOBUSIX.

CTpouTe/IbHbIE KOHCTPYKLUMM — DNEMEHTHI 30aHUA U COOpYXe-
HWI, BbIMNOJHSIIOLWME HECYLUME, Orpakaarolme, BCOMOraTesibHble Jin-
60 coBMeLLEHHbIE (PYHKLMMN.

Crpoute/ibHblie paboTsl — paboTbl MO CTPOUTENLCTBY COOPYXKe-
HUM.

CTponTe/ibCcTB0 — BWA NPOWU3BOACTBEHHON AEATENBbHOCTH, pe-
3yNbTAaTOM KOTOPOW SIBASIETCA CTPOMTENbHAas npoaykumst (Mnn cTpou-
TeNbHble MaTepuanbl U usgenus). MNoHsATME «CTPOUTENbCTBO» BKIIO-
YyaeT B cebs HOBOE CTPOUTENbLCTBO, pacLUMPEHWE, PEKOHCTPYKUMIO, a
TaKXKe TEXHUYECKOE NnepeBoopYyXeHMe.

TexHosnormq4eckas (paboyas) orepaymnsi — OCHOBHasi COCTaBNs-
folwas TEXHOMOMMYECKOro 1 CTPOUTENIbHOMO NPOLECCOB, SAB/SOLLANACS
OAHOPOAHbIM OPraHM3aUMOHHO HeaenMMbIM 3IEMEHTOM 3TMX Mpouec-
CoB. TexHonormyeckasi ornepauusi BbIMOMHSAETCS MOCTOSIHHBIM COCTa-
BOM paboyurx Npu HEU3MEHHOM COCTaBe MPeAMETOB W OpyAui Tpyaa u
XapaKTepPU3YETCA CYMMOW pabounx ABUIKEHWN.

TexHo0rn4eckmi rnpoLecc — COBOKYMHOCTb NMPUEMOB M CrOCO-
608 nepepaboTkn cbipbs, MaTepuanos, nonydabprkatoB n coeanHe-
HUS OTAENbHbLIX KOHCTPYKUMIA B LENSX MoSlyYyeHusl rOTOBOM MpoAyK-
umn. TexHonornyeckne npoLeccsl NoApasaenaoTcs Ha:

e 3aroTOBUTESbHbIE;

e TPAHCMNOPTHbIE;

e M0OArOTOBUTESIbHbIE;

e MOHTA)HO-YKNaAoOYHbIE.

TexHosorn4eckui spyc — YCIOBHOE pacyieHeHne obbekTa Mo
BEpPTUKaNu.

TeXHOI0MMs1 CTPOUTE/IbHOIO MPon3B04CcTBa — (YHKUMOHa NbHas
cnCTeMa, BKIoYarowas B cebs pecypchl (BpEMEHHbIE, TpyAoBble U
MaTepuasnbHble), a TakKe OrpaHMYeHus M npaBuna UX B3anUMoAeN-
CTBUSI AN AOCTMXKEHWUSI 334aHHOMO pe3ynbTaTta — BbINOMAHEHNS OT-
[enbHbIX BUAOB paboT 1 NpoLeccos.

@pPoHT paboT — onpeaeneHHbIN y4acToK CTPOUTENBHOMO 06b-
€KTa WM ero KOHCTPYKTMBHOIO 3MeMeHTa, B Mpeaenax KOoToporo
(PYHKUMOHMPYIOT NPOU3BOACTBEHHbIE, TEXHOMOrMyYeckne, BCMOMOra-
TenbHble U 06CNTyXXMBatoLMe NPoLECChl, @ Takxke Bblaensemble bpura-
e vnn 3BeHy. ®poHTOM paboT ans 6puragbl 0bblYHO sBRsSeTCS 3a-
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XBaTKa, Y4aCTOK, a A/id 3B€Ha — AeNsHKa Unun apyc.

1.2 Copep)xaHue, CTpyKTypa u Knaccupukaums
CTPOUTE/IbHbIX NMPOLIECCOoB

B cTpouTenbHbIX npoueccax y4acTBYIOT paboume, MCnonb3yloT
TEXHUYECKME CPEACTBA, C MOMOLLbI KOTOPbLIX M3 MaTepuasbHbIX 3e-
MEHTOB CO3Aal0T CTPOUTESbHYIO NPOAYKLMIO.

CTpouTenbHble NPOLEeCcCh XapaKTepu3yoTCs:

. HEMOABMXXHOCTBIO CTPOUTESIbHOV MPOAYKLMM — TIPU Bbl-
MOJSIHEHUW CTPOUTESNbHBLIX MPOLIECCOB paboune n TeXHUYecKue cpea-
CTBa NMepeMeLLaloTcsl, @ BO3BOAMMbIE 3[aHNS U COOPYXEHMUS OCTaloTCA
HeMNoABWXHbI;

. MHOro06pasneM CTPOUTEIbHOM MpoAyKUMHM — BO3BOAW-
Mble 3[aHNS1 U COOPYXEHUS Pa3fiMyatoTcs Mo MPOM3BOACTBEHHBLIM U
3KCMN/TyaTaUMOHHBIM XapakTepuctukaMm, gopMe, pa3MepaM M BHELUHe-
My 06JIMKY, PacrofioKEHUIO MO OTHOLIEHUIO K AHEBHOW MOBEPXHOCTY
3eMu;

. DPasHoobpasnemM MarepmasibHbIX 3/1EMEHTOB — MNpU CTPO-
UTENbCTBE 3A4aHUMA M COOPYXXEHWUI HaxoAsT NMPUMEHEHME caMble pas-
NNYHblE MaTepuanbl, nonycdabpukaTel, AeTaAM U U3AENUs, NpU Tex-
HOMIOMMYECKOM BO3AEWCTBUM Ha KOTOPbIE CO3AAETCs CTpOMTESIbHas
npoaykums;

. MIPUPOLHO-KITUMATHYECKUMU YCITOBUSMU — 3[LaHUS U CO-
OPYXXEHUSI BO3BOASIT B Pa3/IMYHbIX F€OSIOMMYECKMX, MMAPOIOrMYecKnx
N KNMMaTUYECKUX YCITOBUSIX, YTO TpeOyeT COOTBETCTBYIOLIMX TEXHOMO-
rMYECKUX METOA0B MPU BbINOSIHEHUM CTPOUTENBbHBIX NPOLLECCOB.

CTpouTenbHble NPOLIECChl MO CBOEMY COAEPXAHMIO B TEXHOJO-
rMMYECKOM OTHOLLEHUM NPEACTaBAAOT CO60M COBOKYMHOCTb ABYX ac-
nekToB. [1epBblM acnekT onpeaensieT 0CO6EHHOCTH, MPOUCXOAALIME C
MaTepuasnbHbIMM 371eEMEHTaMM B NMPOCTPAHCTBE M BPeEMEHU 6e3 usme-
HeHUS1 UMX (U3NKO-MEXAHNUYECKMX CBOWCTB: TPAHCMOPTUMPOBaHUE,
YKNagaKy, YNIOTHEHUE, cOOPKY, CTbIKOBKY W Ap. BTopoi acnekT xapak-
TepusyeT (MU3MKO-XMMUYECKME MPEBPALLEHMNS, U3MEHSIIOLNE KOHeY-
Hble CBOMCTBA MaTepuasibHbIX 3/IEMEHTOB: MPOYHOCTb, MIOTHOCTb,
HanpsKEHHOCTb, TEM/IONPOBOAHOCTb, B/1AronpoHULIAEMOCTb U ap.

B cTpouTenbcTtBe Mpov3BOACTBEHHbLIE MpoLecchl Knaccuduum-
pYIOT Ha ABe Ipynnbl — BHEM/IOWGA0YHbIE POLECCH N [IPOLIECCHI
CTPOUTESIbHOU /IOLBAKN (BHYTDUITIOWEA0YHBIE), KaXaas W3 KOTO-
pbIX pELAEeT OMNpeaeneHHble 3aadun M TakKe MMEET CBOK BHYTPEH-
HIOKO Knaccndmkaumio (cM. puc. 1).

Knaccngpukayms rpoLECCOB CTPOUTESIbHOMO PON3BOACTBA 110
TEXHO/IOMMYECKNM [TPUIHAKAM.
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J/- TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

1. 3aroToBuUTE/IbHBIE MPOLIECCH! 0H6ECTIEUMBAIOT CTPOSILLMICS
obbekT nonydabpukatamu, AeTansaMM U U3AENUSMU. DTU MPOLECCH
BbINOMHSAOT OBbIMHO Ha CneumManu3MpoBaHHbIX NpeanpuaTusaX (3aBo-
fax cbopHoro xeneszobeToHa, 3aBoaax TOBapHOro 6eToHa u ap.), HO
TaKXXE U B YC/IOBUSX CTPOUTENIbHOM Nowaaku (MpnobbekTHble 6eTo-
HOPaCTBOPHbIE Y3/1bl, apMaTYpHbIE LEXU U Ap.).

2. TpaHCropTHbie fpoLeccsl obecneunBaloT AOCTaBKy Ma-
TepuasnbHbIX 31IEMEHTOB M TEXHWYECKUX CPeACTB K MeCTaM Bo3Beae-
HMSI KOHCTPYKUMI. Tpn 3TOM TpaHCMOpTHbIE MPOLECCHl BHE CTPOM-
TeNbHOM MOWAAM OCYLLECTBASIOT O6LECTPOMTENbHBIM TPaHCMOPTOM
(OT NpeanpuSTUN-U3roTOBUTENEN O CKIAZI0B CTPOUTENBHOM NoLWaj-
KM WM HEMOCPEACTBEHHO K MECTY YK/aZKu), @ BHYTPU CTPOMTENbHOW
naowaakn —  NPUOOBLEKTHBIMW  TPAHCMOPTHLIMM  CPeACTBaMM.
TpaHCNOpTHBIM NpoLeccaM 0bbIYHO COMYTCTBYIOT NPOLIECCH! MOrpy3Ky,
pa3rpy3ku 1 CKiiaampoBaHus.

3. lTogroroButesibHbIE IPOLECCH! NPEALECTBYIOT MOHTaX-
HO-yKNnagoyHoeiM U obecneunBaloT ux 3(GHEKTUBHOE BbINOMHEHNE
(HanpuMep, YKpYMHUTENbHass c60pKa KOHCTPYKUMIA), NpeaBapuTenb-
HOe neped MOHTaXXOM OBYCTPOMCTBO MOHTUPYEMbBIX KOHCTPYKLMM
BCMoOMoOraTesibHbIMW NPUCNOCobNeHNsaMU 1 ap.

4, MOHTaXHO-yKIaA04qHbIE rpoyeccs! 0becneumBaloT nosy-
YeHune MpoayKUMM CTPOUTENIbHOMO MPOM3BOACTBA M 3aK/loYaloTcs B
nepepaboTke, naMeHeHnn GHOpMbl MW MPUAAHMM HOBbIX KAvyecTB Ma-
TepuasbHbIM 3M1eMEHTaM CTPOUTENbHBLIX MpoueccoB. OObIMHO WMAEH-
TUYHbIE MOHTAXXHOE YKIaAO4YHble Mpoueccbl UMelT oblyme TexHoso-
rmyeckne ocobeHHOCTM M MO3TOMY He 3aBMCAT B MNaBHOM OT BuAaA U
Ha3HaYeHNs KOHKPETHbLIX BO3BOAMMBIX 34aHUI U COOPYXKEHWA.

MOHTaXXHO-yKNaAo4YHble NpoLecch AensaTCs Ha Beaylime U COB-
MeLUeHHble. Begyiymne rpoLeccs BXOAAT B HEMPEPbIBHYIO TEXHONOrn-
YECKYIo Lenb MPOM3BOACTBA M OMNpeaensioT pas3BuTUE U MPOAOIKM-
TENbHOCTb CTPOUTENLCTBA 06beKTa. COBMELYEHHBIE MPOLECCH, TEXHO-
NTIOrMYeckn HemnocpeacTBEHHO He CBS3aHHble C BeAywmMu npolecca-
MW, MOTYT BbINOMHATECA NapannienbHo ¢ HUMK. CoBMeLleHne npouec-
coB (Mpu cTporoMm cobnogeHnn npaswn 6e3onacHocTn Tpyda pabo-
4MX) NO3BONSIET 3HAUUTENBHO COKPATUTb NMPOAOCIKUTENBHOCTb CTPOU-
TenbCTBa.

Knaccngbmkayms cTponTesibHbIX npoyeccoB Mo CTerneHn
yyacTHs MalnH M CPEGCTB MEXAHN3aLNI:

1 MEXBHM3MpOBaHHbIe ripoyecch/ BbINOIHAKOT C MOMOLbIO Ma-
WwuH. Paboune 34ecb NULb YNPaBASIOT MalMHAaMU U 06CYXUBAKOT
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nx.
2 [losymexaHu3upoBaHHbIE MPOLECCH XAPaKTEPU3YIOTCS TeM,

YTO B HUX HapAay C MallMHaMM UCMOSb3YIOT py4YHON Tpya.
3 PyyHbl€ rpoLecch! BLINOMHAIOT C NMOMOLLbIO UHCTPYMEHTOB.

CmpyKmypa cimpoumenvHuix paoom

CTPOUTEJILHBIE PABOTHI ‘

ITo criocody npous- | ITo Buay npumense- Ilo obnactu
BOACTEA MOTO MaTepHaIa TIPHMEHEHHA

T

| CTPOMUTEJIBHBIE ITPOITECCBI

I TIpoctere H Konmmaekcuere |

|
| TEXHOJIOTHYECKUE (PABOYME) OITEPALININ

Pyuausre Mammnnsie Rt g
3 H arperaTHsle

| [ |
| SJIEMEHTBI OTTEPALIAI (PABOUME ITPUEMBI) ‘

KAaccupurayuoHHasa cxXema npoueccos
cmpo, HpouUz600;

T10 TEXHOJIOTMYECKHM ITPH3HAKAM

SaroToEHTeTsHBIE | Tpamcmoprase | [l0ATOTOBHTETS- MonTaxHO-
HEIE VKIaZ09HEIE
Beaymme ITo znagenuso B
OH3BOJCTEE
CoemMemeHHEIE P! A
MexaHH3HPOBaHHEIE
Tlo crenmenn
TTomyMexaHHZHPOEaHHEBIE MEXaHH3AUHH |
Pyunrre
TIpoctsie ITo cremenn | |
- CII0KHOCTH
Kommrexcusre

Puc. 1.1 — Knaccudmkaums cTtpouTenbHbiX paboT 1 npoueccos
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Knaccngpmrxaymss crpoutesibHbIX npoLEeccoB B 3aBHUCH-
MOCTH OT CJ/IO)KHOCTH MPON3BOACTBA:

1 [pocrosi TpyAoBOY npoyecc npencTaBnsieT cobol COBOKYM-
HOCTb TEXHOMOMMYECKN CBSA3aHHbIX Mexzay cobov pabounx onepaumii,
OCYLLECTBNSIEMbIX OAHMM pabounM unu rpynnoi (3BeHOM) paboumx.
Kaxpas paboyas onepauusi cOCTOMT M3 paboumx NpUMeEMOB, KOTOpble
BK/IIOYAOT pabouve ABukeHus. Paboune npueMbl U OBUXKEHUS Bbl-
MOJSHAET 0AWH PaboUUi.

2 KoMmrieKkcHbIv (CTIOXHBIVM) TpyA0BOY poLiecc NpeacTaBnseT
coboii COBOKYMHOCTb OAHOBPEMEHHO MPOM3BOAUMBIX, MPOCTbIX MpPO-
LIeccoB, B3aMMHO 3aBUCUMbIX U CBSI3aHHbIX KOHEYHON MpoayKUMEN.

OTaenbHble BUAbI CTPOUTENbHBIX PaboT Nofy4Ynnn CBoe Haume-
HOBaHMe No BuAy nepepabaTbiBaeMblX MaTEPMANoB WU MO KOHCTPYK-
TMBHbIM 3/IEMEHTAM, KOTOpble ABMAAOTCA MPOAYKUMEN AAHHOMO BMAA
paboT. /lo nepBoMy ripu3HaKy pasnnyaloT 3eMNsHble, KaMeHHble, 6e-
TOHHbIE U T. A., MO0 BTOPOMY — KPOBEJIbHbIE, U30NSILMOHHBIE U T. 4.

Mon MoHTaxXHbIMY paboTamy NOApa3yMeBAlOT COBOKYMHOCTb
MPOM3BOACTBEHHBIX OMEpauyii Mo YCTaHOBKE B MPOEKTHOE MOSIOXKEHNE
N COeaMHEHME B OHO LIESIOE 3/IEMEHTOB CTPOUTESbHBIX KOHCTPYKLIMNA.

MOHTaXHble paboTbl BK/OYAIOT MOHTAX CTPOUTESbHbLIX KOH-
CTpyKUMI (METaNIMYECKMX, XeNe30beTOHHbIX M AEPEBSIHHbIX), CaHW-
TapHO-TEXHUYECKUX CUCTEM (BOAOCHAGXEHUS, KaHanusauuu, oTornse-
HUSl, BEHTUNAUMM U ApP.), SNEKTPOTEXHUYECKMX YCTPOMCTB, TEXHONO-
rmyeckoro obopyaoBaHus.

3eMnsiHble, GETOHHbIE W KeNe306eTOHHbIE, KaMeHHble, OTAe-
NOYHbIE U Apyrve Buabl paboT, a Takke MOHTaX CTPOUTENbHBIX KOH-
CTPYKLUMIN OTHOCATCSH K OBLIECTPOUTENbHBIM paboTaM. MOHTaX BHYT-
pPEHHEro CaHWTapHO-TEXHMYECKOro 060pyaoBaHus, anekTpoobopyao-
BaHUS U Ap., BbIMNOJHAEMbIA MPEUMYLLECTBEHHO CreLManmn3npoBaH-
HbIMM OpraHM3auUmMsiMK, OTHOCMTCS K CneuuanbHbiM paboTam.

Mpu BO3BEAEHWM 3AaHWMI  paboTbl BLIMOMHSOT B TPU LMKNA
(noa3eMHbIN, HaA3eMHbIN M OTAENOYHbIN). MNocne OKOHYaHWa NoAro-
TOBUTENBHOIO Mepuoaa CTPOMTENbCTBA OCYLLECTBNAIOT paboTsl 104-
3eMHOro umknia: 3eMnsHble (pbiTbe KOT/OBAHOB Mofgsana U dyHaa-
MEHTOB W obpaTHasl 3acbifka rpyHTa C YNJIOTHEHMEM), GETOHHbIE U
Xene3o6eToHHble (YCTPOMCTBO (hyHAAMEHTOB, 6ETOHHONM MOArOTOBKM
N OTMOCTKM), MOHTaX CTPOUTESbHbIX KOHCTPYKUMIA (KOJTOHH M MaHe-
Nen CTeH noasana), rmMapov3oNALMOHHblE (rMAPOM30MALMS Mona U
CTeH noagana).

PaboTsl HaA3EMHOMO LMK/IA: MOHTaX CTPOUTESNbHBIX KOHCTPYK-
UM (kene306eTOHHbIX, CTanbHbIX), NaHenel Hapy>XHbIX U BHYTPEH-
HWUX CTEH, OKOHHbIX MEPENIETOB M 3€HUTHbLIX (POHapel; KpoBeSbHbIE
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paboTbl; CTONsipHble paboTbl (HaBecka BOPOT M ABEpEN); CaHUTapHO-
TexHu4eckune pabotbl (yCTaHOBKa KOpO60B BEHTUISILMOHHBIX CUCTEM).

PaboTbl 0TAE/I0YHOrO LMKIIA; OKpacka CTEH, MOTOJIKOB, KOMTOHH
1 bepM, OKOH 1 ABEpEit; YCTPOWCTBO MOJSIOB; BHYTPEHHNE CaHUTapHO-
TEXHUYECKME N 3NEKTPOMOHTaXHble paboTbl; MOHTaXK TeXHosornye-
CKOro 060pyaoBaHMSI M OTHOCAWMXCA K HEMY BEHTW/ISILMOHHbIX
YCTPOWCTB.

Mpy BO3BEAEHWWN TaKUX COOPYXEHWI, KaK AOMEHHbIE Meym, Xu-
MU4Yeckne u HedTenepepabaThiBaloWme YCTaHOBKM, MPaAMPHU, AbIMO-
Bble TPyObl U T. M., B CBSA3M C OrpaHMYeHHbIM 06BEMOM OTAENOUHBIX
paboT B CaMOCTOSITENbHBIV LMK UX HE BbIAENSIOT.

BbINO/THEHWE CAHMTAPHO-TEXHUYECKMX, 3IEKTPOMOHTAXHBLIX W
LpYrvX cneumanbHbiX paboT cornacyloT ¢ NpoM3BOACTBOM 0b6LlecTpou-
TenbHbIX paboT. Hanpumep, BBOAbI BOAOMPOBOAA M KaHanv3aumu
YCTpavBalOT B MepuUoa BbIMOSHEHNS paboT MOA3EMHOrO UMKNA, CaHu-
TapHO-TEXHUYECKNE Npubopbl yCTaHaBNMBAKOT BO BPEMS MpPOM3BOA-
CTBa OTAENOYHbIX paboT u T. a.

COBOKYMHOCTb CTPOUTENbHBLIX MPOLIECCOB, B pe3ysbTaTe KOTO-
pbiX MOSIBNISIETCA KOHEYHas (B BMAE 3aKOHUYEHHbIX 34aHWIN U COOpYXe-
HWUI) UM NPOMEXYTOYHas (B BMAE YacTel WM KOHCTPYKTUBHBIX 3Jie-
MEHTOB, 3[aHW U COOPYXEHWUI) NPOAYKUMS, NpPeacTaBnseT coboi
CTDOUTE/IbHbIE PAOOTHI.

1.3 PazButHue CTpouTEsIbHbIX MPOLLECCOB B NPOCTPaAHCTBE
N BpeMeHU

CTpouTenbHble MpoLecchl NpeacTaBnsitoT cob60i COBOKYMHOCTb
LeneHanpaBneHHbIX AEWCTBUM, OCYLLECTBSIEMbIX B MPOCTPaHCTBE U
BO BpeMeHW. PUTMUYHOE M HenpepbiBHOE OCYLLECTBAEHNE CTPOUTENb-
HOro npouecca obecrneunBaeTcsl COOTBETCTBYIOWMM BblGOPOM Mpo-
CTPaHCTBEHHbIX NapaMeTPOB, CBA3AHHbIM C pa3geneHneM 06beMHOro
NPOCTpaHCTBa BO3BOAMMOro obbekTa Ha y4acTKK, 3aXBaTKW, AENSHKM
W BblAeneHneM Ha HUX poHTa paboT u pabounx mMecT.

B noboM cTpouTenbHOM npouecce yvacTByloT pabouune, npea-
MeTbl, OPyAus Tpyaa, BCMOMoraTesibHble YCTPOWCTBa M npucnocobne-
HYS; C NOMOLLBIO TEXHNUYECKUX CPEACTB U3 MaTepuasnbHbIX 3/1EMEHTOB
CO3[aeTcsl CTpoUTENbHAs NPOAYKLUMS.

Bcriomorare/ibHbie yCTpoyicTBa — 3TO Neca, NoAMOCTU U Apyrue
YCTpOWCTBa, obecneuvBaloliMe HeobXoauMOe rOSIoKEeHME B Mpo-
CTpaHCTBe paboumnx, NpeaMeToB 1 Opyauii Tpyaa.

[lpucriocobrieqnss — 3TO KOHAYKTOpbl Ans cOOpKW, BblBEPKM
KOHCTPYKUMIM, NpUYanky, nopsiioBKM W Apyrue npucnocobnenus,
npegHasHayeHHble AN MpuaaHus 3ajaHHOW ¢opMbl M pa3MepoB
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CTPOVTENIBHOW NPOAYKLUMWM — 3AaHWUI U COOPY>KEHWIA.

KaXxaplil CTPOUTENbHBIN NMpOoLIECC NPOTEKAET B CTPOro onpeae-
NEHHOM MecTe. [nsi BbINOMHEHUSI KaXXAoro CTpOMTENIbHOMO mpouecca
HeobXxoAMMO NpaBWUbHO OpraHM30BaTh paboyee MecTo. Paboyqum Me-
CTOM Ha3blBaeTCsl MPOCTPAHCTBO, B NPeAenax KOTOpPOro nepemMeLLaT-
CS YYacTBYIOLME B CTPOUTENILHOM Mpouecce paboyne, pacrnosioXKeHbI
pa3nnyHbIe NpUCNocobneHuns, NpeaMeTbl U opyans Tpyaa.

YyacTok paboTbl, BbIAENSIEMbIA OAHOMY paboyeMy WM 3BEHY,
Ha3blBAETCA JE/ISHKOM, @ YUaCTOK, BblAensieMbln bpurage, — 3axBar-
Kov. Pa3Mepbl AensiHKM M 3axBaTKW [AO/MKHbI 06ecrneynTb A0CTaTou-
HbI (ppOHT paboT, no3BonswLWnA paboyeMy 3BeHy U Bpuraage npouns-
BOANUTENBHO U He3onmacHo paboTaTb B TEYEHWE MPOACIKUTENIbHOIO
BpeMeHn (06bl4HO He MeHee nonycMeHbl) 6e3 nepexoda K HOBOMY
MecTy paboTbl. COBOKYNHOCTb CTPOMTENbHbIX MPOLECCOB, B pe3ybTa-
Te KOTOPbIX MOSIBNSIETCA KOHeYHas (B BMAE 3aKOHYEHHBIX 3A4aHWN U
COOPYXXEHMIN) 1M NpoMEXyToYHas (B BUAE YacTel UM KOHCTPYKTUB-
HbIX 3MIEMEHTOB, 3[aHUA W COOPY)XXEHWIA) NPOAYKUMS, NMpeacTaBnser
cobol cTpouTe/IbHbIE PABOTH.

Yncio 3axBaTok T Ha y4yacTKe OMnpeaensieTcsl Kak OTHOLIEHMe
obuero dpoHTa paboT ®p k HpoHTY paboT Ha 3axBaTke ®3, T. €.

m= (Dp/q)3

®poHT paboT Ha 3axBaTKe AO/MKEH bbiTb AOCTATOYHBIM ANs 04-
HOBPEMEHHOW pacCcTaHOBKM BCel Bpuragpi.

cD3 = H(Dq/q

rae  H — uncno ucnonHuTenen B 6puraae;

®y — poHT paboT Ha ogHOro YenoBeka (AensHKa);

Y — yncno paboumnx cMmeH.

B BepTvkanbHOM HanpasBneHun GpPOHT paboT, unn 3axBaTKy,
pa3buBaloTCs Ha sIPycbl BLICOTON He MeHee 1,2 M. BbicoTa sipyca npu-
HMMaEeTCa M3 pacyeTa Co3daHusi paboyeMy Takux YC/IoBUIA paboTl,
KOTOpble CrocobCcTBYIOT Haubonee BbICOKOM MPOM3BOAMTENBHOCTU
Tpyaa. Ecnm (MO KOHCTPYKTMBHBIM 0COBEHHOCTSM 06bekTa) (PpOoHT
paboT OTKpbIBAETCS NUWb B NpoLecce WX BbIMOMHEHMS, TO 06BbeKT
CTpoMTENbCTBA MOApa3nenseTcs Ha TexHonorndeckue sapycel (pwc.
1.2).
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TKudp

YHpaBHEHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaJII/I(i)I/IKaU,I/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

O0mmit ¢ppoHT padot
a
3-1
l-a 2-s3axXBaTKa
2a- Sa-
o XBa
TKa R
1B
apye
I
i 1 : 3-a
apye 2 c
P 2axXBaTKa el 3aXBaTKa
1
6

Puc. 1.2. Pa3buBka obuiero dpoHTa paboT Ha 3axBaTku U APYChI:
a— 06Kt hpoHT paboT; 6 — pa3buBka Ha 3axBaTkW; B — pa3buBka
no BepTukanu (BbICOTE) Ha SIPYChbl

CTpOVITerIbeIe NpouUeCChl Ha 3aXBaTKaX U y4aCTKaX BO BPEMEHU
MOXHO OCYLUECTBNATb /10C/IE40BATEIbHO, 18PA/IIEbHO U/ [TOTOYHO
(nocnepoBaTefibHO-NapannenbHo), MO3TOMY Takas OpraHu3aums
Ha3bIBAaETCA COOTBETCTBEHHO /10C/IE40BATE/IbHBIY, 18PA/IENbHBIN U
rIOTOYHBIV METO4bI NPOV3BOACTBa pPaboT.
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YHpaBHEHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaJII/I(i)I/IKaU,I/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

a) r=T,m
Ty Tu Tu, Ty Ty
1 3 82
2
mT
m
| Luazpamma pecypcoB |
9) 8)
1
2 2
m-1 m-1
m m
| Juazpamma
pecypcol Huazpam

pecypcol

Puc. 1.3 — Fpadukun CTpOUTENBLCTBA: @ — NOCNEA0BATENbHbIM;
6 — napannenbHbIM; B — MNOTOYHLIM METOAMM

lMocnegoBaresibHbI MeTO4 NpeanonaraeT, YTo Kaxapbli no-
Creayowmin NpoLecc BO3BEAEHUS KaXAOTO CNeaytowero 34aHus Bbl-
NOMHAETCS BCEe4 3a OKOHYaHueM npeabiayllero. [Mpogomkutens-
HOCTb CTpOMTeNnbCTBa Npu 3TOM yBenuuusaetcs (7=7ym, roe Ty—
ANUTENbHOCTb BCEX TEXHOSIOMMYECKMX LMKIIOB, BbIMOSHSEMbIX Ha Of-
HOM 3axBaTKke; /M — KONIMYECTBO 3aXBaToK). MeTop xapakTepusyetcs
MWHUMAsNIbHLIM U paBHOMEPHbLIM MoTpebneHveM pecypcoB (MaTepua-
Nbl, MEXaHM3MbI, paboune) Bo BpeMeHn (puc. 34).

Mapannensreii Merog npenycMaTpyBaeT OLHOBPEMEHHOE
BbIMNO/IHEHME MPOLIECCOB CTPOMTENIbCTBA HECKOSIbKMX 3A4aHui. Obluas
NPOAO/HKNTENBHOCTb BbINOMHEHNS HECKOSTbKMX MPOLIECCOB CTPOUTENb-
CTBa HECKONbKMX 3AaHWM paBHa MpPOAOC/HKUTENbHOCTU BbIMOSIHEHUS
ogHoro (7=7y). MNpn 3TOM BO3pacTaeT A0 MaKCMMyMa MHTEHCMBHOCTb
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notpebnexuns pecypcos (puc. 36).

lMoroynbI¥f MeTog coMeTaeT AOCTOMHCTBA NOC/IEA0BATEIbLHOIO
W NapansenbHoro MeToAoB M UCKoYaeT ux Hegoctatkn. CyTb MeToaa
COCTOWUT B pacyfieHeHUW MPOM3BOACTBEHHOrO Mpouecca Ha CoCTaBns-
folWwmMe y4yacTku (3axBaTKM) M COBMELLEHUM BbIMOSIHEHWS COCTaBASIHO-
WKMX TaK, 4Tobbl 0AHOPOAHbIE npouecch! (Buabl paboT) BbIMOMHANUCH
no 3axBaTKaM NocnefoBaTenbHO, @ pa3HOPOAHbIE NapannensHo (puc.
3B).

MOTOYHBLIN MeToA coveTaeT B cebe MONOXKUTESNbHbIE KAyecTBa
NnocneaoBaTeNbHOr0 U MapafieNlbHoro MeToA0B —  pauMOHaNbHOE
noTpebneHve pecypcoB U OTHOCMTENLHO KOPOTKME CPOKU CTPOUTENb-
crBa (7<7ym).

Ans co3paHust CTPOMTENbHOMO MOTOKAa HeobXxoaMMo 06Lmi
MPOM3BOACTBEHHBIN MPOLECC PacyfieHUTb Ha COCTaBASOWME LMKIIbI
(npoueccbl, paboTbl), pa3genuTb UX MexXay WCMONHUTENSMN, CO3AaTb
NMPOM3BOACTBEHHBIN PUTM, COBMECTUTb BO BPEMEHM BbIMOSIHEHWE CO-
CTaBMAOWMX MNpoLeccoB. B 3aBMCMMOCTM OT TuMnNa M Ha3HayeHwus
CTPOUTENBHBIX OBBEKTOB, WX KOHCTPYKTUBHbBIX PELIEHWUI, YCIOBUM
CTpOMTENLCTBA M T. A. MOXHO MO-Pa3HOMY pacyfieHsTb NPOLIECCHI,
OCYLLEeCTBNATb pa3aeneHue Tpyaa, co3daBaTb pUTMbl paboT M coBMe-
LaTb NpOLIECChI.

BbINo/HEHWE CTPOWUTENBHOMO MOTOKA B MPOCTPAHCTBE W BpeMe-
HU MOXET BblTb M306paXkeHo rpaduyeckn B BUAE NMHEWHOro rpadu-
Ka, CETEBOW MOAENU, LIMKIIOrpaMMbl.

Lnkiorpamma — rpaduyeckoe NpeacTaBfeHNE CTPOMTENIbHOrO
NnoToka, B KOTOpoM npouecc (pabota) nokasaH B BUAE HAKNOHHOM
JIMHWUM K 0caM (puc. 4).

PuTM notoka K — BpeMsi, B TEYEHME KOTOPOrO BbIMOJIHSIETCS
npoLecc Ha 3axBaTKe.
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TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

IO ARONONE
2 NG
‘6,%
A ‘K /¢l¢
2)
m-1 . éo/r
m 7 2) |3 |14 |
t=mK L=(n-1)K
T=K(m+n-1)

Puc. 1.4 — 'padwmk — umknorpamMma

1 ' .

LWar notoka Ko — BpeMs Mexay HayasnoM BbiMOSIHEHWUS NpoLec-
COB Ha 3axBaTke. PUTM MOTOKa MOXeT ObITb paBeH Lary notoka K =
Ko: no oKOHYaHUM OAHOrO Mpouecca Ha 3axBaTKe cpasy HaunHaeTcs
Apyrov. LLar notoka MoxeT 6biTb 6onblue putMa notoka Ko > K: no
OKOHYaHWM OAHOro rpouecca Ha 3axBaTke Creaylowmin npouecc
HauMHaeTCs Yepes onpefeneHHbI NMPOMeXYTOK BpeMeHu. LLlar noto-
Ka He MOXeT 6blTb MeHbLle pUTMA, TaK KaK BbINONHEHWE ABYX Mpo-
LieCCOB Ha 3axBaTKe He [OMyCKaeTcs Mo YCNoBUSM TexHUKKM 6esonac-
HOCTMW.

AHanu3 umknorpammsl (puc. 4) nokasbiBaeT, UTO BPeEMS BbINOI-
HeHWs 0AHOro npoLecca onpeaenseTca no dhopmyne:

tr=mK
Bpems £ onpepensietca no gopmyne:
L=(n-1)K

roe /17— 41cno nNpoueccos.
BpeMs BbINOMHEHUS HECKOSIbKMX MpOoLEeccoB n Mo 3axBaTkaM
onpegensieTcs no gopmMynam:
T=t+0b
winm 7T=K(m+n-1),

Ecnn Ko > K, To T onpegensietcs no opmyne
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T=K(m+n-1)+(Ko-K) (n-1).

B OCHOBY COBpeMEHHOro CTpOWUTENIbHOMO MPOM3BOACTBA TaKXKe
3aK1aAblBAOTCS MPUHUMMbLI CUCTEMHOCTM, 6e30macHoCTM, TMBKOCTH,
pecypcocbepexxeHunsl, kauecTBa, 3(pdeKTUBHOCTH.

1.4 OxpaHa TpyAa B CTPOUTENIbCTBE

OxpaHa TpyZaa B CTPOUTENbCTBE NpeacTaBnsier cobor cuctemy
B3aMMOCBSI3aHHbIX MeponpusTUiA  (OpraHM3auUMOHHBIX, TEXHUYECKMX,
CaHWUTapHO-TUrMEHNYECKUX W 3aKOHOAATESNbHbIX), Lenb KOTOpbIX —
obecneyeHne 6e30MacHbIX YCMOBMA TpyAa MNP BbIMOJAHEHUM BCEX
CTPOMTENIBHO-MOHTAXHbIX paboT.

OpraHu3aynoHHO- TEXHUYECKUE MEPONpUSTUS — 0bydeHune bes-
onacHbIM MeTodaMm Tpyaa, pa3paboTka 6e30macHbIX MexaHW3MOB,
CpefcTB TpyAa M Ha ux 6ase — 6e3onacHbIX CTPOUTENBHBIX NpoLec-
COB.

CaHUTaPHO- TUINEHUYECKUE MEPOIIPUSITUS HanpasfeHbl Ha Co-
3[aHve HOpMasibHbIX YCNIOBUM Tpyaa M OTAbIXa Ha CTPOUTESIbHOW
nnaowaake.

SaKoHofaTeIbHbIE MEPONPUATHS PETNAMEHTUPYIOT peXuM pa-
604ero BpeMeHW U OTAbIXa, YCNOBUS TpyAa >XEHLMH U MOAPOCTKOB,
npaewna npuema, nNepesosa M yBOSbHEHWUS pabounx, B3aMMOOTHOLLE-
HUS Mexay pabounMM 1 aAMUHUCTpaLMeN.

K pabote ponyckaloTca nvua, npowegline BBOAHbIA MHCTPYK-
TaX U MHCTPYKTaX HEMOCPeACTBEHHO Ha pabouyeM MecTe. MOBTOPHbIN
WHCTPYKTaXX NPOBOAUTCS MpW Mepexofe Ha HOoByl paboTy wnu npu
M3MEHeHWW ycnoBwui Tpyda. [ns BbiMonHeHUss 0cobo onacHbIX U
BpeAHbIX paboT (paboTa Ha BbICOTE, C Maxy4yMMu U BpeaHbIMU COCTa-
Bamu) paboume gonyckatoTcs nocne CooTBEeTCTByoWero obyyeHus m
coaun 3k3aMeHa. OCHOBHbIE MEPOMPUATUS MO OXpaHe TpyAa Ha CTpo-
UTENbHOM MowajKe yKasbiBaloTCs B NMpPOeKTe NMpou3BOACTBA PaboT u
TEXHOMOrMYECKMX KapTax.

1.5 TpynoBbie pecypcbl CTPOUTE/IbHbIX NPOLIECCOB

Bonbluoe pa3Hoobpasune cTpouTeNbHbIX NpoLeccoB TpebyeT ans
WX BbINOSIHEHUSI NMPUBNEYEHUSI paboumx pasfiMyHbIX npodeccuii, nme-
IOLLMX HeobXoAuMble 3HaHMSI U MpaKTuYeckMe Haebiku. Mpodpeccus
— 3TO MOCTOSIHHas1 AesTenbHOCTb, Tpebylowas cneumansHOM MoAro-
ToBKM. [podeccus onpenensieTcs BUAOM WM XapakTepoM BbINOJIHse-
MbIX CTPOWUTESIbHBIX MPOLECCOB: OGETOHLUMKN BLIMNOSHAOT GETOHHbIE
paboThbl, KaMeHLIMKN — KaMeHHble U T. 4. OQHaKO KaXabll M3 HUX
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MOXET MMEeTb CBOIO CMeuManbHOCTb MO AaHHOMY BuAay paboT, Hanpu-
Mep MIOTHUK OMNanybLUMK, KaMEHLLUMK MO KUPMMYHOW Kagke U T. f.

[nsa BefeHMs CTPOMTENbCTBA HYXHbl paboune C pasHbiM ypoB-
HEM MOAroTOBKM, T. €. pasHoli KBanudmkaumu. HoMmeHknaTypa
npodeccui, cneumanbHOCTEN U KBANUMUKALUUA CTPOUTENbHBIX pabo-
yMx  yCTaHaBnMBaeTcsa  AencteylowMM  «EAMHBIM -+ TapudHO-
KBaIMUKALMOHHBIM CMPaBOYHUKOM paboT M npodeccuin pabounx,
3aHATbIX B CTPOUTENbCTBE M HA PEMOHTHO-CTPOUTENbHBIX paboTax»
(ETKC). B ETKC npuBeaeHbl 179 ocHOBHbIX Npodeccuit, cneumanbHo-
CTelN 1 KBanMdUKaLWi.

Moka3saTenem keanudukaumm pabodero sBnseTcs paspsg,
yCTaHaBNMBAEMbIA B COOTBETCTBMM C TapUHO-KBanMdUKaLuMOHHbIMK
XapaKTEPUCTMKAMKU, NPUBEAEHHBIMU NS KaXXAoM Mpodeccumn u Kax-
poro paspsiga B ETKC. Bcero umeetca BoceMb pa3psifgoB. Pabouemy
pa3psa npucBavBaeT KBanMUKaLMOHHAs KOMMCCUS, KOTopasi pyKo-
BOACTBYETCA Tapu@HO-KBaNM@PUKALUMOHHbIMK TpeboBaHMsAMK, Npeab-
SIBNSIEMbIMM K BbIMOSIHSIEMOM paboTte. Kpome Toro, pabounii AosmkeH
3HaTb NpaBuIa TEXHMKM 6e30MacHOCTK, NpaBuia BHYTPEHHEro Tpyao-
BOro pacriopsigka n TpeboBaHus, KOTOPbIM AO/MKHO COOTBETCTBOBATH
KayecTBo paboT MO CMEXHbIM CTPOMTESNbHBIM MPOLEeccamM.

YcnewHoe BbIMOSIHEHWE CTPOMTENbHBLIX MpoueccoB TpebyeT
pasgeneHus Tpyaa mexay pabouvMmm B COOTBETCTBUM C MX KBanudbwm-
KauMWeln 1 opraHun3aLmm nx COBMeCTHON paboThbl.

3BerHo — rpynna paboumx ogHoi npodeccun 1 cneunanbHOCTH,
BbINOHSAOLMX COBMECTHO OAMH M TOT XX€ NpoLecc. YNCNeHHbIN 1 Ka-
YECTBEHHbI COCTaB 3BEeHa OMpeaensieTcsl YMC/IOM onepaunin u ux
CMIOXHOCTbIO U 06bI4HO KonebneTca B npeaenax 2—5 yenosex.

bpuraga — HecKoNbKO 3BeHbeB pabounx, obbeaMHEHHbIX AN
COBMECTHOrO BbINOSIHEHUS OnpeAeneHHbIX MPOM3BOACTBEHHbIX 3aja-
HWUI B MMAHUPYEMbIE CPOKM.

CrieymnamsnpoBarHas 6pmraga (0bbluHo Ao 25-30 4en.) co-
CTOMT U3 3BEHbEB paboumnx oaHon npodeccumn (WTyKaTypbl, Manspsl,
KaMEHLLMKMN).

KomriekcHasi 6puraga (po 40-50 uen.) coctout M3 paboumx
pasHblX NPodeccuii, 3aHATbIX BbIMOSHEHWMEM KOMMIEKCHBIX CTPOM-
TENbHbIX MPOLIECCOB, CBSA3AHHbLIX €AMHCTBOM KOHEYHOM MpoayKUMM
(bpurafa KaMeHLMKOB-MOHTaXXHUKOB, bpuraga LWTykaTypoB-Manspos,
6puraza no BO3BEAEHUIO MOHOSIUTHBIX XKee306€TOHHbIX KOHCTPYKLIMIA
— MIOTHUKMN apMaTypLUMKKN, 6ETOHLLMKK). [JOCTOMHCTBOM KOMMEKCHbIX
bpvrag SIBNseTCs 3aMHTepecoBaHHOCTb BCeX paboumx B KOHEUYHOM
pe3ynbtate paboTbl 6puraabl.

bpuraga koHeqHou ripogykuymn (8o 60—70 yen.) cospaeTcs ans
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npoBeaeHnst paboT Mo BO3BEAEHWUIO KOHCTPYKTUBHbIX 3/IEMEHTOB 3/a-
HUS| NN 34aHKS B LUeNoM. bpuraga cocTouT 13 3BeHbeB paboumnx pas-
NNYHBIX NPOMECCHIA, BbINMOHSAIOLWMX OBLLECTPOUTENbHBIE, MOHTAXHbIE
N Jaxe crneumanbHble paboTbl.

1.6 TexHnuyeckoe u TapucdpHoe HOpMUpPOBaHHUE

TexHuYecKkoe HopMUPOBaHNE — 3TO YCTAHOBNEHUE TEXHUYECKU
060CHOBAHHbIX HOPM 3aTpaT TPyAa, MalMHHOrO BPEMEHW U MaTepu-
aNbHbIX PecypcoB Ha eauHuuy npoaykuui. HopMbl 3aTpaTt Tpyaa Bbl-
paXkaloT B BMAE HOPM BPEMEHMU U BblpaboTku.

BaxxHelwmM nokasateneM 3deKTMBHOCTY TPYAOBOW AEATENb-
HOCTWM pabouero sBNsSETCS NMPOU3BOAUTENIBHOCTbL TPyAa, onpeae-
nswowas nporpecc obLecTBEHHOro NPOU3BOACTBA, @ TakKe YPOBEHb
pa3BUTUS NPOU3BOAUTENBHBIX CMN 06LLeCTBa.

Mpon3BoANTENLHOCTL TpyAa CTpOUTENbHbIX pabounx onpege-
nsercs:

BbIpabOTKOW — KONMYECTBOM CTPOMTENbHOM MPOAYKLMM, Bbl-
paboTaHHOM 3a eanHULLY BpeMeHu (3a 14., CMeHy U T. A.);

TPYAOEMKOCTbIO — 3aTpaTamMu pabouyero BpemeHu (4Yen.-u,
yen.-CMEHa M T. [A.) Ha eavHWLy CTPOUTENBHOM  MpOoAyKUMU
(M3 KMpNUYHOW KNafKKU, M2 WITYKATYpKU M T. n.). [laHHas xapaktepu-
CTVKa SIBNSIETCS OAHUM U3 OCHOBHbIX MOKa3aTeNel OLEHKM MpOM3BO-
OMTENbHOCTM Tpyda. YeM MeHblue 3aTpaTthl Tpyda Ha eanHuuy npo-
LyKUMK,- TEM BblLLE MPOU3BOAUTENBHOCTL TpyAa.

KonuuectBeHHO TpPYAOEMKOCTb pernaMeHTUpYyeTcs TexHude-
CKMM HOPMWPOBAHMWEM,

HopMoii BpeMeHM Ha3blBaeTCsi KOMMYECTBO BpeMeHU, Heob-
XOAMMOTO AN U3roTOBMEHUS €AUHMLbBI MPOAYKUMU HaZNeXaLlero Ka-
yectBa. lNpu onpegeneHnn HOpMbl BPEMEHWN UCXOAST U3 YCIIOBUS, UTO
HOpMMpyeMyto paboTy BbIMOMHSAOT MO COBPEMEHHOW TEXHOMOMMMU pa-
60umne cooTBETCTBYIOLEN Npoceccun 1 KBanuduKaumm.

HopMoii MalLMHHOIO BPEMEHM TakXe SIBNSETCS KOIMYECTBO
BpeMeHun paboTbl MalnHbI, HeobxoaMMoe Anst U3roTOBAEHUS eanHULbI
MalUMHHOWM MPOAYKLMM COOTBETCTBYIOLLErO KayecTBa Npu npaBusibHOM
opraHvsaummn paboTbl, NO3BOMAKOLEN MaKCUMMasbHO WCMOoSb30BaTh
3KCMNyaTauUMOHHYIO MPOM3BOAUTENBHOCTb MaLUMHBI.

Hopma BblpaboTkm paboyero unm 3BeHa paboumx m COOTBET-
CTBEHHO HOpMa BbIPAbOTKM MalUMHLI WM KOMMJIEKTa MalWH npea-
CTaBnsieT cobor KOMMUECTBO MNPOAYKUMM, MOMy4YaemMou 3a eauHuLy
BPEMEHW NPU YCIOBUSX, MPUHATLIX 4151 YCTaHOBEHMS HOPM BPEMEHM.

HopMbl BpeMeHW 1 HOpMbI BbIpabOoTKM CBA3aHbI CleayWmnM Co-
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OTHOLUEHNEM!
Hsb/p = 1/H5p

roe  Hswp — HOpMa BbIpabOTKM B eAMHMUAX Npoaykumn; Hsp — Hop-
Ma BPEMEHU B eAMHULIAX BPEMEHU HA 0AHOMO paboyero.
3Hasi HOpMbl BPEMEHM WM HOPMbl BblpabOTKM, MOXHO onpege-
MTb YPOBEHb MPOU3BOAUTENBHOCTM Tpyada. Ecnn 3apaHHas pabota,
Ha KOTOpYIO MO HOPMaM Monaranocb 7uop BpeMeHW, 6bina BbINOHEHA
3a 7gpax, TO

Vor= (77—/0p/7-¢a/() *100%

YpoBeHb MPOV3BOAUTENILHOCTM TpyAa MO KONMMYECTBY NpOAyK-
UMK, KoTopasi AO/MKHa 6bITb MoJslyyeHa 3a eavHULY BPEMEHWU [Tuop, U
Nno haKTUYECKMN BbINOTHEHHON NPOAYKUMWN [Tpax , COCTABUT:

Yor= (/7475/(/ /7Hop) 100%

Hopma BbIpaboTkM MaluMHbI CBSI3aHAa C HOPMOM MaLUMHHOIO
BPEMEHW 3aBUCUMOCTbIO:

HBblp. M= 1/H5p. My,

roe  H sup. v — HOPMbI BbIPpabOTKM MaLIMHbI B €4MHMLAX MPOAYKUNN;
Hsp. ¥— HOPMA MALUMHHOIO BPEMEHW B €AMHULIAX BPEMEHM.

HopMbl ncnonb3yloT 4na pacyeTos ¢ pabounmmn, npy paspabot-
K€ AOKYMEHTauMu Mo Npou3BOACTBY pPaboT u oueHke 3dheKTUBHOCTH
MPUHSATBIX TEXHOMOTMYECKNX PELLEHMN.

TexHndeckn 060CHOBaHHbIE HOPMbl COCTaBAAIOT MyTeM uccne-
[OBaHMS MpOLECCOB Ha MpOTsHKeHuMn Bcero pabouero AHs. YTobobl
NPOHOPMMPOBATbL CTPOMTESbHLIN MpoLecc, HeobxoanMo, npexae Bce-
ro, ero MpoaHanu3npoBaTb, T. €. YCTaHOBWUTb XapaKTEPUCTWKMK, CO-
Aep)Kalme onvcaHne NpoayKuMKn, TeXHU4Yeckne TpebosaHusa K Kaye-
CTBY W Apyrue AaHHble. 3aTeM NpoOBECTU XPOHOMETpaXkHble Habnoae-
HMS Ha BblbpaHHOM ob6bekTe. Ha OCHOBe HaKOMMEHHbIX AaHHbIX pas-
pabaTblBalOT TEXHNYECKN 060CHOBAHHbLIE HOPMbI U HOpManu, KOTopble
noasiexaTt NpoBepke B NPOU3BOACTBEHHLIX YCIOBUSIX.

B npouecce XpOHOMETpaXkHbIX HabMOAEHWI MNPOAOIKUTESNb-
HOCTb 3/1EMEHTOB HOpMMpYeMOoro npouecca usmepsoT 10 ... 15 pa3 u,
kpome Toro, doTorpacdupytoT pabounit aeHb. Ons 3TOro NMpUMEHSIIOT
CKOPOCTHYIO KMHOCBEMKY, MO3BOJISIOWYO M3y4daTb ObiCTponpoTekato-
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e npoueccsl.

Llenb TapudHOro HOpMMPOBaHMS — OLEHWUTb KayecTBO Tpyaa,
KONMMYECTBO KOTOPOro yCTaHaBIMBAKOT MO TEXHWYECKN O6OCHOBaHHbIM
HopmaM. TapudHas cuctema nossonset anddepeHUunposaTb onnaTy
TpyAa B 3aBUCMMOCTU OT C/IOXXHOCTU M TPYAOEMKOCTW BbIMOSTHAEMOM
paboTbl. TapudHas cuctema cocTouT M3 TapudHbIX CETOK, onpeaens-
IOLMX COOTHOLIEHNS B OrjaTe TpyAa pas3fMuHbiX rpynn pabounx
(pa3psipoB pabounx), npuHMmaembix no ETKC, n TapudHbIX CTaBoK,
onpefensowmx pa3mep onnatel pabounx 3a eamHuly BpemMeHu (4ac,
[eHb, Mecsu). B HacTosilwee BpeMsi B CTPOUTENLCTBE AEWCTBYET Lue-
CTMpaspsaHas ceTka.

Ha ocHoBe HOpM BpeMeHu u TapudHbIX CTaBOK yCTaHaBAMBAOT
pacuUeHKu Ans caenbHOM onnaTsl TpyAa.

HopMbl BpeMeHM M pacueHku NpuBoasaTcs B EAMHBIX HOpMax u
pacueHKaxX Ha CTPOUTENbHbIE, MOHTaXHbIE U PEMOHTHO-CTPOUTENbHbIE
pabotbl (EHWP), a Takke B BeaoMCTBEHHbIX HOpMax M pacueHKax
(BHWP) n MecTHbIx HopMax u pacueHkax (MHWP) n FocyaapCTBeHHbIX
3/IEMEHTHbIX CMETHbIX HopMax (MCH).

1.7 lokyMeHTUpOBaHMe CTPOUTESIbHbIX NMPOLIeCCOB

K 06s3aTenbHON JOKYMEHTaLUMEN, PErNTAMEHTUPYIOLLEN OpraHu-
3auUmI0 CTPOUTENBCTBA, OTHOCATCS:

J NpoeKT opraHusauun ctpoutensctea (MOC)

J npoekT npoussoacTea pabot (MIMP)

lpoexr oprannzaymnn crponresibcrsa (I10C) — 510 oky-
MEHTaUMs, B KOTOPOM YKPYMHEHO peLLatoTCsl BOMPOChI paLMOHaibHON
OpraHv3aummM CTpPOWUTENbCTBA BCEro KOMMieKca O6bLEKTOB AaHHOM
cTpouTtensHol nnowaaku. NMOC paspabaTbiBaeT 0ObIYHO reHepasibHbIN
NPOEKTUPOBLUMK MM MO €ro 3agaHuio Kakas-nubo gpyras (cybnoa-
psfHasl) NpoeKTHasi opraHusauus. [Ipu ABYXCTaAMIHOM POEKTHPO-
Barmy NOC pa3pabaTtbiBaeTcs Ha nepsoi cTaguu "MpoekT". Ha ocHo-
Be MNOC coctaBnsieTcst MHOXeCTBO MNP, KOHKPETU3MPYIOLLMX PELLEHMI
MOC ansa oTaenbHbIX 06BLEKTOB.

lNMpoexr npousBogcrea pabor (IMIP) — p[okymeHTauusi, B
KOTOpOM AeTanbHO NpopabaTbiBalOTCA BOMPOCHI paLMOHANIbHOM Tex-
HOMOrMM M OpraHM3aunMmn CTPOUTENbCTBA KOHKPETHOro obbekTa AaH-
Hol cTpouTenbHoM nnowaaku. MNP paspabaTbiBaeT 06bIYHO FeHe-
panbHbI MOAPSAYMK WKW MpPUBMIEKAEMas MM CreLmnanu3npoBaHHas
opraHmsaumsi. B nobom cnyyae MNP yTBepxaaeT pyKoBOAWUTENb FeH-
noapsiaHon opraHmsaumu. Mpy AByXCTaauAHOM npoekTupoBaHum MNP
COCTaBnseTca Ha ctagum "Paboyas gokymeHTaums" (Mo BpeMeHW 3TO
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TexHoJiOorMYecKUe nmponeccbl 1 M€XaHW3allUuAd B CTPOUTEJILCTBE

06bIYHO COBMAAAET C OPraHW3aLUMOHHOW MOArOTOBKOW CTPOUTEb-
CTBa).

Tlpu  0AHOCTaAMIIHOM IPOEKTUPOBAHMY COCTABNSIETCS COKpa-
LLEHHbIV NPOEKT OpraHM3aLmMmn 1 NpoM3BoACTBa pabor.

Coctas NOC u MNP pernameHtTupyetcs HopMammn CHuI 12-01-
2004 OpraHu3aums ctpoutenscTea (puc. 5 u 6).

Mpoekt oprasnaaiimm
crpovTenecTaa (MOC)

f e
{Curya A NNae i T
] CTpodAreHnmaHq KanenpapHei anad floacHuTENkRHaA
i _ [{oBuwennou@anoumsii, (CBOOMbIR, HE OCHOBHOR | FAMMCHS
HA OCHOBHOM NepHom nNepyo CTROWTENLCTaE)
CTROMTENECTES)
To we KA NearoToRu-

To %l HA AOOIToRN- TENLHbA Epwin

T b i YR

BegomocTy obwemos

OCHOBHBI
CprasnaaumoHHo- . Sl bt L
TEXHONOIMECKHE 1 1 peuian NOTReORICTH &

ICTROMTENLHLI EDHCTRYRUMAN,
L e WEOEMMAK, METERHANES;

B e T

benrsressmamn -

1]
1]
GEEEHTDB = B OCHOBRHsX CTFI:H-"I'F‘E'J'II;HI:I!(
E MALMHAY, B KAOPaX
Puc. 1.5 — Cocras MNOC
MpoexkT NPoMIRoaCTRES
pabor {(ONPF)
i |
CrpoireHnnan KaneHaapHisiA fnak NoscHuTeNLHanA
{ofeanThn) [oEReRTHEI) JanvoKa
I H
[
FPeaweHrA no paznu.g- Mpadiikie nocTaskm c'rpuuv.!
HEBIM OpFEHMIALHOHRG- TErBHEN KOHCTRYKUMA, na-§ | | SXHONOCWHeckms
TEXHONOrMHECKIM Aenui, MaTepnancs, rpa- § |- $APTH HA OTAAL-
BOMpOCAM [TEXHHES thikn gEkerns pabouen | | BB awae paboT
BeI0NacHOCTH, MBOE- CHMNEd E
andeckme paboTe:, Bpa- el
MEHHLIM COTAM U TN}

Puc. 1.6 — Cocras MNP

TEXHO/IOrMYECKas KapTa — OCHOBHOW [IOKYMEHT TEXHOM0ornu
CTPOVTENbHOrO MPOV3BOACTBA, PErnaMeHTUPYIOWMIA NocnefoBaTeslb-
HOCTb M PeXMMbl BbIMOSIHEHWSI CTPOMTENBHOIO NpoLecca Ha 6ase npo-

24


http://www.poj.ru/articles/i552.html
http://www.poj.ru/articles/i552.html

TKuo

praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/II(ZIL[I/II/I

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

rPECCMBHBIX METOAOB WM KOMMEKCHOM MexaHW3auuu. TexHonorude-
CKas kapTa pa3pabaTbiBaeTCs Ha OTAENbHble BMAbl CTPOMTENbHBIX pa-
60T MM NPOLIECCOB M BKJTIOYAET:

. Obnactb npuMeHeHus.

. TEXHONOMNIO 1 OpraHn3aumio CTPOUTENbHBIX MPOLIECCOB.

. Kanbkynsiumio 3aTpaTt Tpyaa M MalMHHOIO BPEMEHW.

. 'pacdmk nponssoacTea paborT.

. KoHTponb kavectBa CTponTesbHbIX NPOLECCOB.

. TexHuKy 6e3onacHocTw.

. MaTepunanbHo-TeXHNYEeCKMe pecypchbl.

. TEXHMKO-3KOHOMMYECKME NOKa3aTesNu.

TexHonornyeckas KapTa oTpaxkaeT 06/1aCcTb NpUMEHEHNs KapThbl
N TexHonormyeckne TpeboBaHmMs; BMAbI MPOLIECCOB W UX COCTaB: HOp-
MaTWBbI, KoTopble HeobxoaAMMo BbIMOSIHUTb; NpvpoaHo-
KIMMaTU4yecKne, reosiormvyeckne u [pyrume ycroBusi; OCOBEHHOCTU
(PYHKUMOHMPOBaHUS Mpouecca; TEXHONOrMYeckne pexkmnmbl, cnocobbl
M NpUEMbl NOSyYeHNs NPOAYKTa; AOMNYCTUMbIE peXuMbl, obecrneynBa-
lowme nosydyeHne 3aJaHHOro MNpoAykTa B cooTeBeTcTBuMM co CHuI,
rOCTamu, TY v gpyrmMn HOPMaTMBHbLIMW JOKYMEHTaMW; cxeMbl pabo-
yell 30Hbl Ha BPeMsl BbIMOMHEHMSI 3/IEMEHTAPHOrO npolecca (onepa-
LUMK) C pasMeLLEHNEM U MPUBSIBKOM MalUMH U MeXaHU3MOB, MaTepu-
anbHbIX pecypcoB (MaTepuanos, NosydabpukaToB U U3ennuin) n yka-
3aHMEM NyTel nepeMelleHnst X B 30Hy (DYHKLUMOHMPOBAHMUSI NpoLiec-
ca; Crnocobbl, pexuMbl U MOCNEAOBATENIbHOCTb BEAEHMs onepauuii ¢
YKa3aHMEM pPaUMOHabHbIX TUMOB TEXHOMIOMMYECKOM OCHACTKM (Mpwu-
CNoCcoBMEHNIA U YCTPOWNCTB); PELLEHUS MO TeXHUKe 6e30MacHOCTU; 3a-
TpaTbl TPyAa Ha BeCb 0O6bEM U Ha eanMHULY 0bbeMa, 3aTpaTbl MaLLWHO-
CMeH, BblpaboTKy Ha ofgHoro paboTarolwero; KoauMyecTBO MaTepua-
OB, AeTanen U KOHCTPYKUMIM, YCNO M TUMbl MAalMH U MHCTPYMEHTA.

CyLlecTBYIOT cneaytowme BHAbI TEXHOIOMMYECKUX KapT:

—  TUMNoBasl TEXHOMIOrMYECKasl KapTa;

—  TEexXHONornyeckasl kapta C NpuBsi3KON K KOHKPETHOMY 06b-
eKTy;

—  TexXHONorMYyecKas Kapta C NpuBSI3KON K 06bEKTY M K MeCT-
HbIM YCNIOBUSIM.

Kapry Tpyaossix npoyeccoB pa3pabaTtbiBaloT Ans yKa3aHus
pauMoHanbHbIX NPUEMOB TpyZa MpU BbINOSHEHWN OTAENbHLIX BUAOB
TEXHOJOrMYeckMX ornepauuit. B Hell ykasbiBaloT Haubonee paumo-
HaflbHbIN COCTaB pabouyero 3BeHa AN obecneyveHns 3hPeEKTUBHOMO
(PYHKUMOHMPOBaHUS TEXHONONMYECKoro npouecca, pacnpeaeneHue
Mexay pabounMu onepauuii; NPUBOAAT PEXWUMbl TPyAa U oTAbiXa. B
Hel onucaHbl: 061acTb NPUMEHEHUS], OpraHM3aums TPYAOBbIX Npouec-
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COB; MOOMNEepPaLMOHHbIN rpaduk 1 pacnpeaeneHne paboTt cpean pabo-
unx 3BeHa (bpuragbl); ycnosus Tpyaa.

KapTbl TpyAaoBbIX NPOLECCOB CTPOMTENBHOrO NPOU3BOACTBA SB-
NSOTCS OCHOBHLIMW HOPMATMBHBIMU U MHCTPYKTUBHBIMKU AOKYMEHTaMu
Hay4yHOW opraHv3aumu Tpyaa. OHWM npegHasHayeHbl A BbIMOSHEHNS
OTAENbHbIX UM KOMMMEKCa NPOU3BOACTBEHHbLIX Onepaumii, BXOASILMX
B TEXHONOrMYeCcKne npoueccol. B kaxxaom npouecce coaepXuTCs 3Ha-
YNTENBbHOE YMCIO TPYAOBbLIX (paboumx) onepaunii, ANs Kakaon w3
KOTOpbIX B KapTax TPYAOBbIX MPOLECCOB YKa3aHbl pauUMOHAsbHble
NpveMbl U CNocobbl BbIMOHEHMS.
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

2 MPAKTNYECKMUE 3AHATUA

2.1 KaMmeHHble paboTbl
2.1.1 OCHOBHbIE TEPMUHbDI U ONpeaesneHus

KameHHble paboTtsi — CTpoUTENbHble paboTbl, BbIMOHSEMbIE
Npy BO3BEAEHWN KaMEHHbIX KOHCTPYKLWI 34aHWUI U COOPYXXEHUn. 3TO
KOMMMEeKC MpoLeccoB, B COCTaB KOTOPbIX, KPOMe OCHOBHbIX (Kiaaka
KMpMMYa WM KaMHei Ha pacTBOpe), BKIIYAOTCS BCMOMOraTesbHble
npouecchl (yCTaHOBKa JIECOB M MOAMOCTEW, Mojaya MaTepuasnos MU T.
n.).

@pPOHT paboT — ANvHA BO3BOAUMBIX CTEH HA BCEM 34aHWMM UM
Ha OHOM 3axBaTkKe.

Apyc — yactb 3ganmsa (1,2—1,5 M), yCNOBHO OrpaHuyeHHast no
BbICOTE, rae 6e3 uaMeHeHMs1 ypoBHS paboTbl KaMEHLUMKOB BbIMOSHS-
toTcs paboune mpouecchl Knagku B TeYeHWe OAHOM cMeHbl. [ensiHka,
B 3aBMCMMOCTW OT BbICOTbI 3TaXa M TOMLWMHbI CTEH, MO BbICOTE MOXET
6bITb pa3buTa Ha 2-3 apyca.

Bepcrsl — BCe psabl knagku ¢ obenx CTopoH. BepcTbl 6biBatoT
Hapy>XHbIMW, €CNN OHM 06Pa3YIOT HapYXXHbIN (0BpalleHHbI Ha dacan)
psfd, M BHYTPEHHUMUW, €CNW P KNagKuM BbIXOAUT BHYTPb MOMELLEHMS.
PaznunyatoT TbIYKOBbIE M NTOXKKOBbLIE BEPCTbI.

JloxxkoBbIV psg Kiaakv — psaa, 0bpasyeMblid NpY YKNagKe KaMHs
[ANVHHOW CTOPOHOWN BAOSb CTEHBI.

ThIYKOBbIV PS4 KIaAKM — PSIA, KOTOPbIN 06pasyeTcs npu Knaake
KaMH$1 KOPOTKOW CTOPOHOM.

3a6yTKka — BHYTPEHHWE paabl KNagKu, YNOXEHHbIe Mexay Bep-
CTamu npwu 3abyToBske.

Briogpe3ky — WuBbl NOMHOCTbIO 3aMOSHSAOTCS PaCTBOPOM.

BriycToL/oBKy — LWBbl He 3anofHAKTCA pacTBOpoM Ha 10-15 MM
AN NyYLero CLUEnIEHUs WTYKaTYPHOro CNos C Kaakom.

log pacuwmsky — WBbl, OTAENbIBaEMble creumanbHOM paclumBs-
KOM.

lTogmocTi — pepeBsiHHbIA HaCTWN, YCTaHaB/IMBAEMbIN Ha nepe-
KPbITUK; CNYXXWUT pabounM MeCTOM AN1s1 BbIMNOSTHEHWNS HEKOTOPLIX CTPO-
uTenbHbIX paboT (Hanpumep, KIaaku CTeH).
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2.1.2 NMpakTuueckoe 3aHaTMe N21: TexHONOrMa KaMeHHOM
Knagkv

3afaHve:

MoacunTaTh 06bEMbI PaboT KaMEHHOM KaaKu
PasgenuTb 3gaHMe Ha Spycbl U 3axBaTKu
CocTaBuTb KanbKynsauuio

CocTtaBuTb rpauk nponssoacTesa pabor
CoctaBuTb BEAOMOCTb MOTPEBHOCTN B MaTepuanax.

BapwvaHTbl 3agaHuii cM. Mpunoxexuve 1.

MpOV3BOACTBEHHbIN MPOLECC KUPMUYHOW KAAKWM COCTOUT W3
OCHOBHbIX (MogaYa M packnagka Kupnuya, nogada, paccTunaHve u
pa3paBHMBaHWe pacTBoOpa, YKIajaka Kupnuya B Aeno) M BCrnomora-
TE€NbHbIX (YCTaHOBKa NnopsaaoBOK, HaTdArmBaHMe U NeEpeECTaHoOBKa Mpu-
Yankn, OKOJIKa KMpnu4ya, npoBepKa Knagku, nepenonavymBaHve pac-
TBOpa) pabounx onepauuii. MapannenbHO C KNaAKoW BbIMOHSIOTCS
MPOLECChl MO YCTPOWCTBY M MEPECTAHOBKE JIECOB M MOAMOCTEMN, MOH-
TaXy COOPHbIX Xene306eTOHHbIX KOHCTPYKUMA. Knagka HapyXHbIX K
BHYTPEHHMX CTEH 3[4aHWUS BbIMOSHAETCS, KakK MpaBWIo, OAHOBpPEMEH-
HO.

vihwn=

Pacuer 06beMoB paboT KaMeHHOH K/1agKku

O6bemM paboT MO KaMeHHOWM KrliafKke CTeH CreayeT MOACYWTbI-
BaTb pa3genbHO MO Hapy>HbIM M BHYTPEHHUM CTEHaM, neperopoakam
ToNWwmMHOM 1/4 n 1/2 kupnuua, No mMaTepuany, TONLWMHE KNaaKu CTEH
NPVSIMKOB W KaHaJsloB..

Mo CNOXHOCTM Knagka CTEH pa3fiMyaeTcs No CleayrowmnM Bu-
JaM: MpocTas — C YCNOXHEHHbIMM YacTamm ao 10% nnowaan Crel;
CTEHbl CpeaHeil CIOXHOCTM — C YCNOXHEHHbIMM YacTsamu o 20 %
naowaan creH; ocobo CroXHble CTEHbl — C YCIIOXKHEHHBbIMU YacTsaMy,
3aHnMatowmmMm 6onee 10 % nnowaan creH. K yCnoXXHEHHbIM YacTsMm
KNaAKN OTHOCATCS BbIMOJIHAEMbIE U3 KMPMWYa MM PasfiMyHbIX Kepa-
MUYECKMX 6NOKOB MNWMSICTPbI, KapHM3bl, MOSICKW, 3pKEepbl, NOMKXMMU,
YCTPOWCTBO HWUW 0O6paMieHne MNpPOEMOB KMPMMYHBLIMKA 3/1EMEHTaMM
KPVBOJSIMHEMHOrO OYepTaHusl U T. M.

0O6beM Knagku CTeH:

V=(P-P)b,

roe P - nnowaab cTeH, M2

P — nnowaab OKOHHbIX U ABEPHbIX MPOEMOB MO HApYXXHOMY 06-
BOAy Kopo6ok, M?%;

b — TonwmHa cren, M.

Mnowaab  CTeHsbl paBHaZSpassepHyToﬁ AJIMHE  CTEHBbI,
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YMHOXXEHHOM Ha ee BbiCOTy. ECnm ocb CTeHbl CUMMETpUYHA MO OTHO-
LIEHNIO K ee TOMWMHE TO MepUMETP 3[4aHUS OnpeaensieTcs B OCsX.
Mpn CMeLEeHMN OCN CTeHbl MO OTHOLLEHMIO K ee TOoJMLWMHE NepuMeTp
304aHUS NOACYMTLIBAETCA METOAOM «OTCEYKM», T. €. WUCMONb3ys pas-
Mep B CBeTy. BbicoTa cTeH onpegensieTcs oT obpesa dyHAaMeHTa Ao
BEpXa KapHu3a, a npu ero OTCYTCTBMM — A0 Bepxa nocnegHero psaa
knagku. K obbeMy knagky, noacHMTaHHOMY TakuMm obpasom, cneayeT
A06aBNATb 06bEM ApXUTEKTYPHLIX AETanei: NUASCTP, KapHW30B, na-
paneToB, MOSICOB, IOAXWI, 3pKepoB. B obbeM kiagaku BKIOYAIOT
Takke 06beM rHesg u 60po3a, OCTaBNEHHbIX ANN 3aAeNKuU KOHLIOB
6anok, NAUT, NaHeNeNn NepekpbITUl, 06bEM HULL OTOMNEHUS, BEHTU-
NSIUMOHHBIX M AbIMOBbIX KaHanoB. He cneayeT BkauyaTb B 06bem
KNaflkn 06bEM KOHCTPYKUMIA U3 MaTepuasioB, OT/IMYAIOLIMXCA OT Ma-
TepuanoB Knagku (Hanpumep, >xene3obeToHHble nepemblivkun, 6anku,
CaHTEXHUYECKME 6noKn).

Mpy nogcuyete o6beMOB paboT 06bEM MENKUX apXUTEKTYPHbIX
feTanein BblcOTOM A0 25 cM (CaHApWKKM, MOSICKU) B 06BEM KNagku He
BktovaeTcs. O6beM Knagkv BHYTPEHHWX CTEH OnpeaenstoT no ux
pa3MepaM Mexay BHYTPEHHUMM rPaHsSIMU HapY>KHbIX CTEH.

0O6beM paboT MO YCTPOWCTBY NEPErOPOAOK BLIYMUCASIOT MO Npo-
EKTHOW Mnowaam 3a BbIMETOM NPOEMOB MO Hapy>XHOMY 06BOAY KOpO-
60K. BbicOTa neperopoAok onpeaensieTcsl pasMepoM OT MepeKpbITUS
Ao notonka. O6beM Knaaku Mpu YCTPOWCTBE Meyel, AbIMOBbIX TPyb
ncuncnsoT 6e3 BblYeTa NYCTOT M yyeTa 06beMa BepTUKANbHBLIX U FO-
PU30HTanNbHbIX pasgenok. O6bembl paboT Mo ycTtaHoOBKe M pasbopke
Hapy>XHbIX WU BHYTPEHHUX NECOB, NpeAHa3HAYeHHbIX AN KaMeHHOM
KMafIkn CTEH, OnpeaensitoT Mo niolaan BepTUKanbHOW MpoeKUMn Ha
dacag 3paHus.

0O6beM pacTBopa A/ KUPMUYHON KNTaAaKU 3aBUCUT OT TOJILLMHBI
M CNOXHOCTU CTen W neperopogok. [ns pacyeta obbema pacTBopa
Mpu YCTPOMCTBE KUPMMWYHBIX HapY>XHbIX U BHYTPEHHUX CTEH, @ TaKxke
Pa3MYHON TOJILMHBI MEPEropoAok LenecoobpasHo Mosb30BaTbCsl
CNpaBOYHbIMU AAHHbBIMMU.

B KaX4OM KaMEHHOM 3[aHWUW WK COOPYXXEHWMW, Kak MpaBwio,
WUMEIOTCS Pas/IMYHblE apXMTEKTYPHbIE 3MEMEHTbI, BbIMOJHAEMblE U3
KMPn4a, CTEeHbl MOMyT MMETb pa3Hyl0 TOJLUMHY MO BbICOTE 34aHuMS.
MosToMy npu NpOEKTUPOBaHWMM NPK OnpeaeneHnn 06LEMOB KaMeHHbIX
paboT pacyeT LenecoobpasHO BLINOMHATL B TabnuuyHol dopme
(Tabn.3). Mocne cocraBneHns Tabnuubl NOCPEACTBOM CYMMUPOBaHUS
onpeaensoT obwumii 06BEM KMPNUYHOW KnaaKu.

OnpegpensieM TpygoeMKkocTs pabor (3atpatbl Tpyda):
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TexHoJIOrUUECKUE upou,eccm U MeXaHu3alud B C'I‘pOVI'I‘eJIbCTBe
Q = Hy, " P (wen-y.)

roe  Hsp— HopMa BpeMeHu Ha 1 M3 knagku; P— o6beM pabor.
OnpenensieM BpeMsI BbITOJIHEHHUSI KUPIIMYHOH K1agKku B
cMeHax T:

Q
T = —
N-tew Kpu.

(cm)
roe N — YnCieHHbIM COCTaB 3BeHa KaMeHLLMKOB,

Kz.4— KO3(PPUUMEHT BbINOMHEHMS HOPM, Ksn= 1,1;

tom — ANUTENBHOCTb CMEHbI B Yacax, fw = 8 u.

Tabnuua 2.1 — BepgomocTb 06beMOB paboT noO BO3BEAEHMIO
KUPNUYHOW KNaaKu

Mnowaab
HaumeHoBaHue Mnowaab npoemos, M2
paboT CTeH, M2

Mnowaab 3a
BbIYETOM
npoemoB, M?

0O6bem
Knagku, m3

OKOH | aBepei

Knagka Hapyx-
HbIX CTEH MnoA
pacLUMBKY

Knapka
BHYTPEHHUX CTeH
BMYCTOLIOBKY

Aenenune ¢hporTa pabor Ha Apycebl U 3aXBaTKHN

OpraHusaumus paboyero Mecta KaMeHWMKa Ha nepekpbITUM,
NoAMOCTAX UK necax (puc. 2.1) BKAKYaeT MepONpUATUS MO OCHaLle-
HMO paboyero mMecta cpeacTBaMm M nNpeaMeTaMm Tpyaa M UX pasme-
LLEHMIO B OnpeaesnieHHOM nopsiake C Uenblo co3aaHust HeobxoamMbIxX
YCIIOBUIA AN BbICOKOMPOM3BOAUTENBHOIO M 6e3onacHoro Tpyaa pabo-
YMX MpU JOCTUXKEHUM Heobxoaumoro kadectBa paboT. OCHOBHbIMU
3ajayaMu opraHusaumu paboyero Mecta SBRSOTCS ero yaobHas nna-
HMPOBKA, XOpOLLlee OCHALLEHMe 1 0bCny>XnBaHue.
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OKOHHBIN 610K

g paﬁoqaﬂ

30Ha
=
~ = <
N\ " uf
3N\ R aa cxnaAMpoRat
. poboARaR aons
IMTonnon
2500
K=" Kupnuy

€ PacTBOpOM

Puc. 2.1 — Paboyee MecTo KaMeHLLUMKa

Kvpnny nogaercs k paboyeMy MecCTy AO Hayana cMeHbl (2-9 u
3-9 CMeHbI), MpMYeM 3anac KMprnmya Ha pabouyeMm MecTe OOMKEH ObITb
B KO/nm4yecTBe, HeobxoauMoM ansi 2—4-yacoBol paboTbl 3BeHa; pac-
TBOP MOAAETCS Ha NOAMOCTY Nepes HayanoM Knaaku 1 B AanbHeNLWeM
MaTepuasbl NOAAIOTCS MO Mepe X pacxofoBaHus. Ha pabouem mecte
He A0/MKHO 6biTb M3bbITKa MaTepuana, Tak Kak 3TO He TOSIbKO nepe-
rpy>kaeT NoAMOCTW, HO U MPUBOAUT K HEOBXOAMMOCTW MepeMeLleHuns
€ro Ha apyrve AensiHku.

Spyc — 4acTb 34aHuUs, YCIOBHO OrpaHuyeHHas no BbiCOTe, rae
6e3 n3MeHeHns ypoBHS paboTbl KAMEHLUMKOB MO OTHOLUEHUIO K nepe-
KPbITUIO BbIMOSHSIOT pabouve mpouecchl Knagku B TeyeHUe OfHoW
CMeHbl. [lensHka, B 3aBUCMMOCTU OT BbICOTbI 3TaXa W TOJILLMHbI CTEH,
No BbICOTE MOXET bbITb pasbuTa Ha 2...3 apyca.

Yncno aensiHok U Ux pasMepbl YCTaHaBAMBAKOT B 3aBUCMMOCTU
OT TPYAOEMKOCTM KNagku M CMEHHOWM BbIpaboTKM 3BeHbEB. Ha cTeHax
C NpOCTOW KNagkoW B ABa KMpnuya rnpu 3BeHe «ABOMKa» AnvHa Ae-
NSHKW cocTaBuT 12...17 M, Ans 3BeHa «Tpoika» — 19...25 M u ans
3BEHa «nsaTepka» — 24...40 m.
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Puc. 2.2 — CxeMa pa3buBkmn 3Taxa Ha apychbl
1 — ypoBeHb NOAMOCTEN ANS KNAZIKK 2-TO Apyca; 2 — MeXAy3TaXKHoe
nepekpbITne; 3 — NoAMoOCTH

OnTuManbHbI Anst paboTbl ypoBeHb knagku 60...80 cM, npous-
BOAMTENBHOCTb TpyAa nagaeT Ao 50% npu HyneBoM YpoBHE W BblCOTe
1,1...M, NO3TOMY MMEHHO B 3TUX NpeAenax N Ha3Ha4yalT BbLICOTY SApY-
ca. Mpwu BbiCOTe 3Taxa A0 2,8 M 1 TOMWMHE CTEH A0 ABYX KUpMM4en
[I0MyCKaeTcs UMeTb BbICOTY fipyca A0 1,5 M, T. €. Ha 3Taxe ABa apyca
no BbICOTe, Npu HonblUeN TONWMHE CTEH U BbICOTE 3Taxel 6onee 3 M
NPUHUMAKOT Tpu apyca (puc. 2.2). Knaaky nepBoro sipyca KaMeHLLMKN
BbIMOSHSAKT C 3eMM UM MEXAYITaXKHOr0 MNepekpbiTUS, BTOPOro U
TPeTbero C NoAMOCTEl, pa3fBMXKHBLIX WM YCTaHaB/IMBaeMbIX B [ABa
sipyca. Mpu cBoboaHOM Knagke cBbllle 4 M 0bbI4HO UCMONbL3YHT Tpy6-
yaTble neca.

KoMmnnekTaums 3BeHbEB KaMEHLLMKOB 3aBUCUT OT KOHCTPYKLMK,
TONLWMHBI U CAIOXKHOCTM Knaaku, obuiero obbemMa 1 TpyaoemMKoCTU pa-
60T, 3aAeCTBOBAHHOIO YMC/Ia eAVNHML, MOHTaXHbIX MEXaHU3MOB.

Kanbkynayms tpyaoBbix 3aTpart

[ns onpepeneHvs TpyaoOEMKOCTU paboT COCTaBMSETCS KaslbKy-
nsums 3aTpaT Tpyada. Ha ocHoBaHWMM ncxoaHblx AaHHbIX (MpunoxeHue
1) cornacHo HopmatuBam EHMP [6—8] onpeaenstoTcs Tpyao3aTpathl U
COCTaB 3BEHbEB — UCNONHWUTENen. ®opma, No KOTOPOM COCTaBNsieTcs
KanbKynsiuMs TPyAOBbIX 3aTpaT, NpuBeaeHa B Tabn. 2.2.

HopmMaTuBHas TpyaoeMKocTb paboT B yen.-4y. onpeaensiercs no

dopmyne:

77-/=H5p |/pa6,
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roe  Hsp— HOpMa BpeMeHu (4en.-u);

Voas — 06bEM paboT.

HopmaTvBHas TpyaoeMKkocTb paboT B 4en.-AH. onpeaensieTcs
no dopmyne:

Thtuen-an.)= Tw/n
roe /1 — KONMnN4yecTBo pa60LIMX 4acoB B CMEHY

Tabnmua 2.2 — Kanbkynsiums TpydoBbiX 3aTpPaT Ha OCHOBHbIE
paboTbl NPy BO3BEAEHWUM HApY>XHbIX M BHYTPEHHUX HECYLUMX CTEH

n/n

Hopma | Tpyao-
BpeMeHu| 3aTpaThl,
yen.-y yen-9

CocraB
3BEHa

HaumMeHoBaHue En. | O6bem

OcHoBaHwne
paboT u3M.| pabot

Ipaghnk nponsBogcrea pabor

B kaneHgapHOM nnaHe Mpou3BoACTBa paboT ykasbiBalOTCS MO-
CneaoBaTeNlbHOCTb  BbIMOSIHEHMS paboT, MPOAOIKUTENBHOCTb WX WU
B3auMHasl yBsiska. Kaxpaasi pabota m3obpaxaeTcs nuHuen (oauHap-
HOIM, ABOVHON, TPOMHOW — B 3aBMCMMOCTWM OT KONMMYECTBa paboumx
CMEH B CYTKM), Had NUHUEN creayeT yKasblBaTb KOMMYECTBO paboumx,
3aHSATBIX NPW BLINOSIHEHUM AaHHOM paboTbl. Bce paboTbl AOMKHBI
6bITb YyBSi3aHbl Mexay CcoboM MO CpokaM Hayana W OKOHYaHUS.
Hanpumep, yknagka navT NepekpbiTUiA MOXKET BbINOMHATLCS TOMbKO
nocsie OKOHYaHMsa paboT No Knagke CTeH M Neperopofok 3Taxa.

Mpn nocTtpoeHun nnaHa HeobxoaMMO CTPEMUTBCS K MaKCu-
Ma/IbHOMY COKpaLLEHMIO OBLIero cpoka 3a CYeT yBeUYeHUs: CMEHHO-
CTM U MaKCUMASIbHOMO COBMELLEHWNSI MO BPEMEHW OTAENbHbIX BUAOB
paboT, He Hapylwas npu 3ToM TpeboBaHMS OXpaHbl Tpyaa.

PacueT 3aTpaT TpyAa ¥ MalWHHOrO BpeMeHu (TPyAOEMKOCTK)
npounssoantcs no EHWP ¢ 3aHeceHneM aaHHbIX M3 Tabn. 2.2 B BeAo-
MOCTb 3aTpaT TpyAa M MalMHHOMO BpeMeHu (Tabn. 2.3). Mpoaomxu-
TENbHOCTb PaboT B CMeHax onpeaensieTcss AefieHWeEM HOPMaTUBHOM
TPYZLIOEMKOCTW, BbIpaXXEHHOW B Yen.-CMEHax, Ha MiaHWpyeMblli COCTaB
3BeHa (uncno paboumnx) c yyeToMm Koa(PUUMEHTA NepeBbINOHEHMS
HOpM (Ans KaMeHHbIX paboT pekoMeHayeTcs Kmw =1,1 — 1,3). lMpo-
LOMKNTENBHOCTL paboT HeobXoaMMO OKpYrAsiTb A0 LENoro Yvcia B
MEeHbLUYIO CTOPOHY (C y4EeTOM COKpaLLEHUS HOPMATUBHOIO BpEMEHM).
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Tabnuua 2.3 — padmk npomsBoacTea paboT

N TpyRo- Pabouvie
n/n | OBocHoBaHme HammeHoBanne | Ea. | O6bem 3atpatbl K CocTaB [HY
pabot u3Mm. | pabot yen.-AH ™| 3BeHa
Hopwm. | MNnaH. 112]3
Begomocrb noTpebHOCTH B MaTepuasiax.
KonmMyecTtBO OCHOBHbIX MaTepuasnoB onpegensercs no ¢usunde-
CKMM obbemaM paboT M HOpMaM pacxoga Matepuanos (Tabn. 2.4).
MoTpebHOCTb B OCHOBHbLIX MaTepwanax, nonydabpukatax, KOHCTPyK-
umnsix coctasnsetcs no dopme Tabn. 2.5.
Tabnuua 2.4 — MNoTpebHOCTb B KOHCTPYKUMSIX, M3OENUsIX U Ma-
Tepuanax
MoTpebHocTb B
En. | Obbem | Hopma | KOHCTPYKUMSIX, U3denuax
HanmeHoBaHue A P PyKUMAX, U3A
n3Mm. | paboT | pacxoga N MaTepuanax
En.nsm. 0O6bem
Tabnuua 2.5 — Pacxoa kupnuya v pacteopa Ha 1 M3 Knagku
HopMa pacxoga npu TOWMHE CTeH, KUpnuyen
HaumeHoBaHve MaTennass! Ea.
paboT P wam. | 0,5 1,0 1,5 2,0 2,5 3,0
Knaaka crex Kupriny wr | 420 400 395 304 | 392 | 390
Hapy>HbIX U
BHYTPEHHUX 13
Knpnu4da rnmmHAHOro 3 0,189
OBLIKHOBEHHOrO M PacTBOp M 0,221 0,234 0,24 0,245 | 0,25
CUNTMKATHOro
To e us kupnuya Kupnuny T - 300 295 294 292 290
MOAYNbHOro Pacteop M3 - 0,205 0,216 0,222 0,227 | 0,232

2.2 MoHONUTHbIE paboTbl

2.2.1 O6wme cBeaeHunst Mo YCTPOUCTBY MOHOJIUTHbIX
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mene306eToHHbIX PyHAAMEHTOB 34aHNUI U COOPYIKEHUN

YcTaHoBKka onanybku yHAaMeHTa HauMHAETCS C HWXKHEW CTy-
neHu. MaHenn nOAAKOTCS K MECTYy YCTAHOBKM HA CraHWPOBaHHYHO
NOBEPXHOCTb MPYHTa M COeAMHSIOTCSA MO yrnam B kopob. B Hero ykna-
[bIBAIOT HWDKHIOKD apMaTypHYIO CeTKy (NpuMYeM yCTaHaBMBalOT ee Ha
(hunkcaTopbl, obecreumBalolMe 3alUTHBIA CNoilt 6ETOHa Mo NPOEKTY),
3aTeM YCTaHaBAMBalOT OOBLEMHbLIN KapkaC MOAKONIOHHMKA C Kpen-
NEHWEM €ro K HWDKHEN CeTKe BsA3asibHOM NpOoBOJIOKOM. [ocne 3Toro
NPOTMBOMOJIOXHbIE MAHENM 3TOro Kopoba COeanHSAIOT MPOBOSIOYHBIMM
CTshKKaMy anameTpom 4-10 MM. Ha kaxxaylo napy npoTMBOMONOXHbIX
naHenen CTaBUTCS He MeHee YeM ABe CTskku. VX nponyckaloT yepes
oTBEpPCTMS B nanybe WWTOB, Yepe3 CxBaTKM M, HAaTSAHYB, 3aKpennsoT
K/IMHOBLIMM 3a)KUMaMM.

Ha HwkHMIA Kopob yCTaHaBNMBalOTCS BpeMeHHble paboune
HaCTW/bl, C KOTOPbIX CcobupaeTcs onanybka cneaytowen crynenn. Ha
pébpa LWMTOB HMXKHEro kopoba HaHOCATCS PUCKK, PUKCMPYIOLLME MO-
NOXEHWUS WMTOB BTOPON CTyneHw. Mo puckaM yCTaHaBnMBatkoTCs 3a-
paHee cobpaHHble MaHenu, COeAMHSIIOTCS WX OMOPHble 3/1EMEHTbl —
CXBaTKM «B MeNibHMUY». K HUXHEMY KOpoby 6anku kpensitcs cTpy6-
umMHaMu.

MpOTMBOMONOXHbLIE NaHeNn kKopoba BTOPON M TPETbEN CTYyMNEHM
COEAMHSIIOTCA CTSXKKaMM  aHanorMyHo Kopoby nepBoM  CTyMeHM.
CTSKKM MOTYT MPOXOANTb CKBO3b apMaTypy MOAKOMOHHMKA U CITYXWUTb
LOMOSNHUTENbHBIM UKCUpYIOWMM cpeacTBoM. Cbopka kopoba noako-
NOHHMKA BeAETCS aHanorMyHo Kopoby BTOPOM CTyneHW. 3akaHuuBa-
€TCS OHa KpenyieHneM onanybku cTakaHa K BepxXHeMy Kopoby cTpy6-
UMHaMKu. DTa paboTa BLIMNOSHAETCS C HaBEeLIMBaeMblX MOAMOCTEWN.
Onanybka ctakaHa BblBepsieTCcs MO OCAM U OTMeTKaM. [lanee ycrta-
HaB/IMBAIOT HaBEeCHYIO paboyyro NOWAAKY M NECTHWULY.

Mocne 6eToHWMpoBaHMSl (pyHAAMEHTOB MEPBOMN 3axBaTKW W Bbl-
fepxvBaHnsa 6eToHa B TeueHMe 1 cyToK ornanybka Ha KaxaoM u3
dyHaamMeHTOB pa3bupaeTcs KpynHbIMM 610KaMu — Ha NaHenu niowa-
Abto Ao 10 M2, — C MOMOLbIO KpaHa, OTYMLLAETCS, CMa3blBaEeTCs, ne-
PECTaBnsSIETCS Ha CneaylLylo 3axBaTKy W 34eCb BHOBb COBMpaeTcs.
[lnsi NepBbIii 3aXBaTKN TakoW Cneaylolen aBnseTcs TpeTbs, Ans BTO-
poil — yeTBepTasn u T.4.

Beayweint paboToil Npu yCTPOWCTBE MOHOMUTHBLIX (PYHAAMEHTOB
SIBNSIETCA yknagka 6eToHHoM cmecw. Moabop M HasHayeHWe cocTaBa
6EeTOHHON CMecu JOMKHbI OCYLLECTBASTLCS CTPOUTENbHOM nabopato-
pvel. PaboTbl Mo MpueMy M yknaake 6eTOHHOW CMecu MpoM3BOAAT C
WHBEHTaPHbIX NJIOWAA0K, UMetoLmMXcst Ha 6104HOI onanybke.

B coctaB pabot no 6eToHnpoBaHMio yHAaMEHTOB BXOAAT:
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- MpveMm 1 nogada 6ETOHHON CcMecy;

- yKnagka U ynioTHeHve 6ETOHHON cMecy;

- yxof 3a 6ETOHOM.

BbicoTa cBO60AHOrO cobpackbiBaHMsi 6ETOHHOW CMECU HE AOMKHA
npesbiwatb 4,5 M. Cnyck 6€TOHHOW CMecu C BbICOTbI 6onee 4,5 M
OCYLLECTBNSIETCS MO BEPTUKA/IbHBIM 3BEHLEBLIM X060TaM MM NOTKaM.

BeToHHYI0 cMecb B hyHAAMEHThI YKnaablBatoT B 2 3Tana: 6eTo-
HMpOBaHMe yHAAMeHTa A0 OTMETKM HM3a CTakaHoobpasoBaTens —
6eTOHMPOBaHME CTEHOK CTakaHa. [poAo/MKUTENBHOCTL NepepbiBa
Mexay 3Tanamum 6eTOHMpOBaHWs (MM YKIAAKW C/I0OEB CMECU) He
[O/MKHa NpeBblaTh 2 Yaca. MepekpbiTve npeablayLero cnosi 6eToHa
nocneayowmM AoMHKHO ObiTb BLIMOIHEHO A0 Hayana cxBaTbiBaHus Ge-
TOHa B NpeablayLemM croe.

BETOHHYIO CMECb YKNa[blBAlOT rOPM30HTANIbHBIMU CIOSIMU TOSI-
wuHo 0.3 — 0.5 M. Kaxablt cnoit 6eToHa TLIATENIbHO YMNIOTHSOT
rnybuHHbIMK BUBpaTopamu.

MeponpusiTusi No yxody 3a 6eToHOM B nepvoj Habopa npoyHo-
CTW, MOPSIAOK M CPOKM WX MPOBEAEHMUS, KOHTPOJSIb 3@ BbIMOSIHEHUEM
3TUX MEpOmNpUsSITUN HEOEXOAMMO OCYLLECTB/ATL B COOTBETCTBUW C Tpe-
6oBaHmaMn CHuMM 3.03.01-87. OTKpbITbIE NOBEPXHOCTU 6ETOHa Heob-
XOAMMO 3allmLIaTh OT NOTEPb BfarM NyTEM MOMMBKW BOAOW MMM YKpbl-
TUS UX BNAXKHbIMW MaTepuanamu.

OkoHuaTenbHyl0 pa3bopky onanybku gyHaamMeHTa npou3BOAsT
Ha NocneaHuX 3axBaTkax.

Ha Becb koMnnekc paboT mocne MX 3aBEPLUEHUS COCTABNSETCS
aKT OCBUAETENbCTBOBAHUS CKPbITLIX paboT. A B TeyeHue npouecca
paboT AaHHble O KOHTPOJSIE 3aMMChbIBAlOTC B XKYpHan MpPOM3BOACTBA
paborT.
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2.2.2 MpakTnueckoe 3aHaTue N22: TexHosi0rMa yCcTpoicrea
MOHOJINTHBIX YKeN1e306eTOHHbIX (PYHAAMEHTOB 34aHNI U

COOpY)XeHUit

3afaHve:

1. MoacunTaTh KOMMYecTBO yHAAMEHTOB M pa3buTb GPOHT
paboT Ha 3axBaTKW.

2. Onpepenutb 06beMbl OMasybo4HbIX, apMaTypHbIX 1 be-
TOHHBbIX paboT.

3. CnpoekTMpoBaTb  [epeBOMETA/UIMYECKYID  onanybky
¢yHaameHTa.

4, CocTtaBWTb BEIOMOCTb OCHOBHbIX A€Tanei, Matepuanos u
nonycgabpukaTos.

5. PaccuntaTb KanbKynsiumilo TPYAOBbIX 3aTpaT M rpaduk

npounsBoacTea pabor.
BapwvaHTbl 3aaHuiA NpeAcTaBeHbl B NPUIOXKEHUN 2.

lMoacuer xonnuecrea pyHaaMeHToOB M pa3buBka Ha 3a-
XBaTKH.

CornacHo cBoeMy BapuaHTy (MpunoxeHue 2) BblUepTUTb MnaH
CTpOVITeJ'IbHOI‘/JI nnowaagkn n noacynUTaTb KOJIMYECTBO CDYH,anEHTOB.

Pasmep 3axBaTku cnegyeT npuHMMaTb TakuM, 4Tobbl Npoaon-
XUTENbHOCTb BbIMNOSIHEHMS OTAENbHOrO BMAa paboT Ha 3axBaTke pas-
HANacb OAHOM WM HECKOMbKMM cMeHaM. lNepexop 3BeHa paboumx c
OAHON 3axBaTKN Ha APYrylo CPean CMeHbl HeXenaTesneH.

Konnuectso 3axBaTok M 4ncno ¢yHAaMeHTOB B 3axBaTKe onpe-
Aensiem cnegyrowmmM obpasom:

OnpepensieM 06beM 6ETOHHONM CMecu, KOTOPbI 3BeHO 6ETOH-
LUMKOB B COCTaBe 2 YefioBeka ynoxart 3a 1 AeHb:

_ Ny NyenNen 3
VGeT.l,uH. - H ' M
Bp

roe /e — KOIMYECTBO CMEH;
Nyen —KONUYECTBO YenoBek B 3BeHe No EHWP, nuer = 2;
Ny — KOJIMYECTBO YacoB B CMeHY, 71.=8;
Hzp — HOpMa BpeMeHu no EHWP, yen.-u.
OnpepensieM konuuyectBO ¢yHAAMEHTOB, KOTOpoe 3BeHO be-
TOHLUMKOB B KOJIMYECTBE 2 YesioBeKa BbINOMHUT 3a 1 AeHb:
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= \M
N, =
V.
1p—-ma

roe  Vipra— 06beM 6eToHa Ha 1 dyHaaMeHT, M3,
OnpepnensieM KONMYECTBO AHEN, 3a KOTOPOe 3BeHO 6ETOHLLMKOB
BbIMOSIHWAT BCE DYHAAMEHTI:

V
m = b6em.obu. (@H)
V6

em.1lou

MpYHMMAEM LieNoe KOMMYECTBO AHEN M YTOYHSEM KOJIMYECTBO
(byHAAMEHTOB, KOTOpPOE 3BEHO BETOHILMKOB BbINOIHWT 3@ 1 AeHb:

KoJudecm 6'0.¢ — moe
m

N

(.

OnpenenﬂeM OKOHYaTe/IbHOE KOJINYECTBO 3axXBaTOK:

Kou4wecmeo.gp — mo

N

M ¢ (3axeamox) .

OripegesnerHne o6veMOB 0nasiy604YHbIX, apMaTypHbIX H
6eToHHbIX paboTr

Ob6beMbl KU KONMYECTBO paboT MOACUMTBLIBAIOTCS Ha OCHOBa-
HUWM NPUBOAMMBIX B 3afaHWUM MNIAHOB U pa3mMepoB GyHAAMEHTOB.
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Tabnuua 2.6 — O6bembl paboT

HavmeHoBaHMe paboT MO KOHCTPYKTUBHBLIM | K-BO En. | Obbem pabor
3/1IEMEHTaM ¢yHTOB U3M,
B Bo Bcex
OfHOM dyHTax
dyHTE
1 2 3 4 5
1. Onany6oy4Hble paboThbl
YcTpoicTBo onanybku cTonbyaTbIx
(pyHAAMEHTOB 13 CTasIbHbIX LUUTOB.
1-a ctyneHb 4,2*0,3*2+3,6*%0,3*2 = 4,72 36 M 4,72 169,9
2-9 cTyneHb 3,3*0,3*2+42,7*%0,3*2 = 3,6 36 M 3,6 129,6
3-9 cTyneHb 2,7%0,3+1,8*0,3*2 = 2,7 36 M 2,7 97,2
MoaKONOHHMK 2,1*3,34+1,2*3,3*%2 = 21,78 36 M 21,78 784,0
Wtoro: 35,32 12715

2. ApmaTtypHble paboTbl. ApMupoBaHue
(byHAaMEHTOB ceTKaMM M Kapkacamy Maccoin

8o 0,3T.

Cetka C-1 (ropu3oHTanbHas) 36 LuT. 1 36

Kapkac Ha 4 ceTok C-2 (BepTuKasibHbiIi) 36 . 1 36

Wtoro: 2 72

3. betoHHble paboTbl. BeToHupoBaHue

(pyHAaMEHTOB.

1-a ctyneHb 4,2*3,6*%0,3 = 4,54 36 M 4,54 163,44

2-9 cTeneHb 3,3*%2,7%0,3 = 2,67 36 M 2,67 96,12

3-a cTyneHb 2,7*¥1,8%0,3 = 1,46 36 M 1,46 52,56

MoakonoHHuk 2,1*1,2*3,3 = 7,67 36 M 7,67 276,12
WToro: 16,34 688,24

OnanybouHble paboTbl U3MEPSIOTCA B M2 MOLLAAKK Onanyoku,
CMOYeHHON 6eToHOM Mpu ykrnagke. VHbIMM croBamu, 3TO nowazb
60KOBOV NOBEPXHOCTY (hyHAAMEHTOB, 3aKpblBaeMbIX onanybkoi. Moa-
CYUMTBLIBAETCA MO reoMeTpUYecknM pasmepam yHAaMeHTOB.

ApmMaTypHble paboTbl ICHUCNSAIOTCS B LUTYKaX yCTaHABIMBAEMbIX
CETOK M Kapkacos. [MoacuMTLIBAIOTCS MO CXeMaM apMUMpOBaHUS, Mpu-
BOAMMBIX B 3AaHuu. CoefiMHEHME CETOK MOAKONOHHWMKA B OO6BEMHBI
KapKkac Npou3BOAUTCS CBapKOM MO XOAYy YCTaHOBKM.

BeToHHble paboTbl ucuncnsTcs B M3 ynoxeHHoro 6eToHa.
MoacuMTLIBAOTCA MO reOMEeTPUYECKUM pasMepaM (yHAaMeHTOB. Pe-
3ynbTaTbl NOACYETOB MO BCEM BuaaMm paboT ceoasdTcs B Tabnuuy.
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MpuMep 3ano/IHEHNUS TaKon Tabnuubl NpUBeaeH B Tabn. 2.6.

lpoexTnpoBanne onasaybkm n apmmupoBaHune ¢yHaa-
MEHTOB

Mpn NpoekTMpoBaHMK onanybkmn cneayeT 03HAKOMUTLCS C Mpu-
BeAeHHbIMK B MpunoxeHun 2 (tabn. 2.4) anemMeHTaMn onanybkm u c
puc. 2.3, NpuMep KOHCTPYMPOBAHMS onasnyoku.

MpoekTnpoBaHne onanybkn BeayT mapanienbHO C paccMoTpe-
HMEM BCeX CTaauii ee cbOpKM, YCTaHOBKW, apMUMPOBaHMs yHAaMeHTa.
Ans  npoeKkTupoBaHus onanybku CTyAeHT [OO/MKEH MOSb30BaTbCs
n306paxkeHnsIMN PyHAAMEHTOB, KOTOpPblE A0/MKHbI 6bITb BblYepYEHbI B
[OCTaTOYHO KpynHoM MacwTabe. BokoBble MOBEPXHOCTM Ha 3TUX
n306paxkeHunsIX «oAeBaloT» WuTamm, nogbupas noaxogsiine no pas-
mepy 13 Mpunoxenus 2 (Tabn. 2.4).

Mpumep nogbopa M packnagky wWmtoB onanybku cronbuatoro
dyHaaMeHTa nokasaH Ha puc. 2.3a. WuTbl cnegyeT noabupatb no
BO3MOXHOCTW 6051ee KpYMHbIMK, YTOBbI BbI/I0 MeHbLUE CThIKOB. YMcio
NCMosib3yeMblX TUMOPa3MepoB AOMKHO OblTb MUHUMASbHBIM.

He MCKIlo4YeHo, 4YTO M3 LWMTOB MPUHATOrO TMMNAa He ydaeTcs
HabpaTb TOYHbIV pa3Mep OAHOM WM AaXe BCEX CTOPOH (pyHAaMeHTa.
B atoM cnyyae HabupatoT 6avkanwmin 60MblnMA UM BrvbKakLLniA
MEHbLIMI pa3Mep. Bo3MoXkHble cnocobbl COEAMHEHMSI TakUX LUMTOB B
610k TpebyeMbix pa3MepoB pacCMOTPEHbI Ha puc. 2.4.
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Puc. 2.3 — MNMpuMep KOHCTPYMPOBaHUS MenKowWmToBOW onanybku dyHaamernta (LULHUMOMTM): a- packnaga-
Ka WMTOB; 6 — yCTaHOBKAa Hapy>HbIX YriOBbIX 31EMEHTOB M CxBaToK; 1 — 5 wutbl, 6 — 10 — cxBaTKu,
11,12 — Hapy>Hble YrNoBble 3/1eMeHTbI, 13 — KPIOK HaTSHKHOM C KIWMHOM, 14 — knnH (anuHoi 125 mm), 15
— T0 Xe (annHow 80 mMM), 16 — naney (anmMHon 123 MM), 17 — cTsxkKa, 18 — 3aMOK CTSHKKM
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Puc. 2.4 — BapyaHTbl 0cejaHuns LWMTOB B KOPOH
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Puc. 2.5 — Packnagka WNUTOB 1 NOCTAHOBKa CXBaTOK onanybkn ctonbuatoro dpyHaamMeHTa: A — BapuaHT, Koraa
BCE NaHenu paBHbl pa3MepaM dyHaameHTa; b — BapyaHT, Koraa ABe naHenu pasBHbl, a Ase 6onblue pa3mepos
¢yHaameHTa
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Mo 60KOBbIM rPaHsM LWMTbI COEAMHSIIOT APYr C APYrOM C MOMO-
Wbto 60ATOB MM NPYXMHHBIX KNamep. MNpu 3ToM cnegyeT npeaycMmoT-
peTb NOCTAHOBKY HE MeHee ABYX KNsMep wuau 6ONTOB Ha Kaxayto
AJIMHHYIO CTOPOHY M He MeHee OAHOM Ha KaXAayl KOpoTkyk. He-
CKOJIbKO OWHOYHBIX WWUTOB O06LEAMHSAIOTCS B O4HY OBLLYIO KOPOTKYIO
naHenb C MOMOLLbID CXBATOK, MpuUAaloWMX MaHenn Heobxoaumyto
MPOYHOCTb M XECTKOCTb. MPUHLMN KOMMEKTOBAHMS NaHenen u pac-
CTAHOBKM CXBATOK MokasaH Ha puc. 2.5.

CxBaTku, npexae BCEro, MNOCTaBNEHbl MO HWXHEW rpaHu
KaXkAoM CTYyneHn U NOAKOMOHHMKA. py 3TOM Ans BTOPOWM CTyneHu
M NOAKOMOHHMKA OHW CyXaT OnopoW, Mmepefalolelt Harpysky Ha
BEPXHIOIO TpaHb HMXKenexalwmx ctyneHei. Cneaytowme cxBaTku no
NOAKOSIOHHUKY PacCTaB/ieHbl, B COOTBETCTBUMN C PEKOMEHAALMUSAMM C
WHTepBasioM OKOso MeTpa. CoeauHSAI0T CXBaTKM CO WMTaMu C no-
MOLLbIO HATSKHbIX KPIOKOB. [py coeAMHeHMM CXBaTOK CO LMUTaMu
pekoMeHAyeTCs CTaBUTb MO OAHOMY KPIOKY Yy KaXAoro KoHua
CXBATKM U MO OAHOMY Ha Kaxgble 2 M ANUHbI MEXAY KpaHUMMM 3a-
nopamu.

YcTaHoBKa onanybku yHAaMeHTa HauMHAETCsl C HUXKHEN CTy-
neHn. MNaHenn noaaroTCs K MECTYy YCTAHOBKM HA CMNaHUMPOBAHHYIO
MOBEPXHOCTb FPyHTa WM Ha GETOHHbLIN MOACTUNAIOWMIA CIOM U CO-
efuHSITCa no yrnaMm B kopob. Crnocob coeauvHeHns onpeaensiercs
HabopoM LMTOB MaHeneMn.

Bo3MOXHbI TpU BapuaHTa.

1. Kaxpgass naHenb kopoba TOYHO COOTBETCTBYET MO ASIMHE
NpoeKkTHOMY pa3sMmepy (dyHAaMmeHTa. B 3ToM cnyyae naHenu coeau-
HAOT 6onTamMm NGO C NOMOLLBLIO MHBEHTAPHbIX MOHTAXHbIX Yron-
KoB, NMH0 Yepes yrnosble BCTaBkn-6pycbs (puc.2.4-1).

2. [le NpOTMBOMOMOXHbIE MAaHeNM TOYHO COOTBETCTBYIOT MO
ANVHE NPOeKTHOMY pa3mepy dyHAaMeHTa, a ABe ApYyrue — HECKObKO
AnvHHee. B 3TOM cnyyae naHenu coegmHsoT 60nTamMu, NponyLeHHbI-
MK yepe3 onanybky (puc.2.4-2).

3. Hu ogHa v3 naHenel He COOTBETCTBYET MO [JIMHE MPOEKT-
HbIM pasmepaM dyHaameHTa. Ecnv npu 3TOM BCe OHW ANUHHEE, UX
packnagky NnpousBoasaT B BUAE «MeflbHUUbI» (puc.2.4-3) ¢ KpenneHu-
€M YrfI0B aHanornyHo puc.2.4-2. Ecim aBe us HUX Kopoue, ux yanu-
HAIOT A0 NPOEKTHOro pasMepa CTOpPOHbI dyHAAMEHTa [AepeBSHHbIMU
BCTaBKaMW W COEAMHSAIOT B yriax, Kak rnokasaHo Ha puc.2.4-4. Bctas-
KW KpensT reo3asaMu K npobkam, 3abuTbiM Mexay LUBennepaMu cxea-
TOK.

CobpaHHbIN HWDKHWUIA KOPOB6 PUXTYIOT, BbICTABNSOT CTPOro fo
0CSIM U OTMETKaM, KpensaT noAKkocaMu OT C/ydaiHON CABMXKKW. 3aTeM
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B KOp06 YKNaAbIBAOT HUXXHIOKD apMaTypHYIO CETKY M YCTaHaB/MBAIOT
06BbEMHBIN Kapkac MOAKONIOHHUMKA. ocne 3TOoro NpoTUBOMOMOXKHbIE
naHenn HwxkHero kopoba MoryT 6blTb COEAMHEHbI NPOBOSIOYHBLIMU
CTsHKKaMy anameTpom 4-10 MM. Ha kaxxaylo napy npoTMBOMONOXHbIX
naHenemn CTaBsT He MeHee YeM Mo ABe CTsHKKU. VX mpornyckaloT ye-
pe3 0TBepCTusa B nanybe LUTOB, Yepe3 CXBaTKU U, HaTSHYB, 3aKpen-
NSAOT KIMHOBBIMU 3aXMMaMK. ocne NOCTaHOBKU CTSXKEK YCTaHOBUTb
apMaTypy YyxXe HEBO3MOXHO, MO3TOMYy apMWpOBaHWE BbIMOJIHSAETCS
paHbLue.

Ponb cTshkek cnegyetr oTMeTUTb 0co60. B Tex cnydyasx, koraa
pa3Mepbl MaHenei TOYHO COOTBETCTBYIOT pa3MepaM CTOpoH dyHAa-
MEeHTa, NPUKPenfieHHble K NaHEeNsM CXBaTKN COEAMHSIOTCS MO yrnam B
3aMOK. MIMEHHO yrnoBble 3aMKOBble COEAMHEHWUSI CBATOK MO3BONSOT
06pa3oBaTbh MPOYHLIN KOHTYP KOpoba, yAep>XuBatoLwmnii aaBrneHue be-
TOHa. B cnyyasx e, korga pa3mepbl naHenen 6onblie MM MeHbLUe
pa3mepoB dyHAAMeHTa, CXBaTKWU W Yriax He COeAMHSITCS, OHU Bbl-
HY>XAEHHO NpuHUMatoTCs kopoue (y3en I puc.2.4-4), n BClO Harpysky
OT 6eTOHa BOCMPUHUMAIOT CTSKKM.

YTobbl He AblpsABUTL Nanyby LWWTOB, CTSXKA MOXHO Mpony-
CTUTb B CTbIK MexXay wuTamu. [ns 3Toro npu cbopke WWUTOB B HyX-
Hble CTbIKM MeXAY HUMWU BBOAST PENKN COOTBETCTBYIOLLEN TONLIMHBI U
3axumatot 6ontamu.

Ha HWxHMI Kopob ycTaHaBIMBaloT BpeMeHHble pabouve HacTu-
Nbl, C KOTOPbIX cobupatloT onanybky cneaytollel ctyrneHu. Ha pebpa
LUMTOB HMDKHEro Kopoba HaHOCAT pUCKM, DUKCUPYIOLIME MONOXEHME
LUMTOB BTOPOM CTyneHu. o puckam yCTaHaBNMBalOT 3apaHee cobpaH-
Hble NaHenu, CoeanHSAS UX OMOpPHbIE 3IEMEHTbI — CXBATKN «B MeSbHU-
uy». K HxHeMy kopoby cxBaTku Kpensatcs cTpybuuHamu. [JobopHble
AepeBsHHble 31EMEHTbI YCTaHaBNMBAIOT U KPENST Mo MecTy.

Mpu ¢opmmpoBaHuK kopoba BTOPOM CTyMeHWU CNeAyeT Y4YuTbl-
BaTb, COOTBETCTBYET /I BLICOTA HWKHEro Kopoba BbICOTE HWDKHEN
CTyneHn dyHAaMeHTa WM OHa Bbille ee. B 3aBMCMMOCTWM OT 3TOro
HWKHAS TpaHb LWMTOB BTOPOWM CTyMeHW HaBelmBaeTcs nvMbo Ha
YPOBHE BEPXHEW IpaHn NEepBOi CTyreHu, NMNBO HUXKE ee Ha COOTBET-
CTBYIOWYIO BenuuuHy. [poTMBOMNONOXHbIE MaHenu kopoba BTOpOM
CTYNEHN COEAMHSIOT CTskKKamu (puc.2.4-2) aHanornyHo kopoby nep-
BOWM CTyneHu. CTsKKM MOryT MPOXOAWUTb CKBO3b apMaTypy MOAKOJIOH-
HMKa U CIYXXWUTb AOMOMHUTENBbHBIM (PUKCUMPYIOLNM CPELCTBOM.

Cbopka NOAKOMOHHUKA BEAETCS aHanorMyHo cbopke BTOPOM
CTyneHWn. 3aKaHYMBaETCA OHa KpenneHueM onanybku CTakaHa K Bepx-
HeMy kopoby cTpybumHamu. JTa paboTa BbINOMHSAETCA C HaBellvBae-
MbIX mogMocTei. Onanybka CTakaHa BbIBEpPSIETCS MO OCSM U OTMET-
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KaM.

BegoMocTp OCHOBHbIX AeTasieH, MaTepHasioB H Mosy-
gabpuraros.

Ha ocHoBaHun BegoMocTn nogcyeta obbeMoB paboT u pesynb-
TaTOB NMPOEKTMPOBaHMS OManybKu COCTaBAsSIETCS BEAOMOCTb NoTpedb-
HOCTW B OCHOBHbIX MaTepuanax, nonydabpukartax, geTansx.

Pe3ynbTaThl NOACHETOB CBOASTCS B Tabn. 2.7.

Tabnuua 2.7 - OCHOBHbIE netanu, MaTtepwuarbl,
nonycgabpukaTsbl
NO MoTpebHOCTb KON-BO
I'I/;'I HaumeHoBaHue Mapka LT,
Ha 1 ¢-HT BCEro
CranbHas wuToBas onanybka
LUHAMOMTIM «MoHonut 77»
1 LLINT ocHOBHOM C-1,2-0,6
2 LLInT ocHOBHOW C-1,8-0,6
M T.0.
5 CxBaTka C-3,6
6 CxBaTKa C-2,4
nT.0.

Kanbkynayms tpygaoBbix 3atpar M rpacpmx rnponssog-
CcTBa pabor.

Kanbkynsuuio TpyAoBbIX 3aTpaTt U rpadmk Npov3BoAacTBa paboT
Ha YCTPOMCTBO MOHOMMUTHBIX XXE1e306€TOHHbIX paboT Mpou3BoAMTCS
aHanorMyHo npaktndyeckoin pabote N21, gaHHble 3aHocsSTCA B Tabn
2.2n2.3.

CnepyeT yuuTbiBaTb, 4TO paboTbl — onanyboyHble, apmaTyp-
Hble, 6ETOHHbIE BbIMONHAOTCS Ha KaXkaol 3axBaTke MocnenoBaTe lb-
HO, ofHa 3a Apyroi. Pabouve kaxxaoi crneumanbHOCTW, 06beanHEH-
Hble B 3BEHbS MOCTOSIHHOIO COCTaBa, MepexoasT C 3axBaTKM Ha 3a-
XBaTKY, BbIMOJIHAS Ha KaXXAoN MPUMEPHO OAMHAKOBbIA 06beM paboT
3a oAMHaKoBoe BpeMsl. DTO BpeMsl Ha3blBaeTCsa PUTMOM MOTOKa W
Ha3Ha4yaeTcs KpaTHbIM CMeHe.

Kak npaBuno, paboune npouecchl BbLIMOSHSOTCS B YKa3aHHOM
HWXe nocregoBaTenbHOCTM B Tabn.2.8.
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Tabnvua 2.8 — MNpumMep rpaduk BbINOHEHNS paboT

HanmeHoBaHMe paboT Paboune aHu

1123/4|5/6(78|9|10|11]12

1. C6opka n ycraHoBKka ona- | 1
Ny6KN U3 WIMTOB NNIOLAAbIo
go 1 m?2

2. ApMmnpoBaHue onanybku 1|2
ceTkamMu Maccon 10 0,3 T

3. beToHMpoBaHue 1(2(3|4|5|/6|7|8| 9 |10
¢dyHAaMEHTOB

4. Pasbopka onanybku 6no- 112|3/4|5|6|7]| 8
Kamu nowagbto Ao 10 m?

5. MNepecraHoBka n cbopka 3/4/5/6(7(8|9]10
6/10KOB M3 CrieaytoLlei 3a-
XBaTKM

6. ApMnpoBaHue 3(4/5|/6|7(8|9]|10
nepecTaBnsieMoi onanybku
ceTkaMu

7. OkoHYaTesnbHas nonHas 9 |10

pasbopka onanybku n noa-
rOTOBKa ee K OTrpaBKe.

MPUMEYAHUE: umdpbl Hag nvHuaMu rpacduvka obosHavaroT
HOMepa 3axBaToK, Ha KOTOPbIX BbIMNOAHAETCS paboThl.

Hanbonee npocTtoli, BbICOKONPOU3BOAUTENBHOW, @ MO3TOMY U
Beayllen paboToi SBnseTCs yknaaka 6eToHHON cMecu. MosToMy Temn
€e AO0/MKEH 6blTb CTPOro yBsi3aH C TEMMNaMM KaK NpeaLlecTBYOLLMX
paboT — onanybouHbIX M apMaTypHbIX, Tak U C TEMNAMU BO3MOXHOIO
Habopa 6eTOHOM MPOYHOCTU MPU MPUHATBLIX YCIIOBUSIX MOroAbl U Bpe-
MEHM roga. ITO 06CTOSATENBLCTBO SABMASETCS OAHWM W3 [NABHbLIX Mpu
onpeaeneHnMn pasMepa 3axBaTkM M 06beMa YKIaAblBAEMOro Ha HeM
6eToHa.

Onanybou4Hble paboTbl BKIOYAKOT MOKA elle MHOro pPy4HOro
TpyZa. OHu Hambonee CnoxHbl, TPpyAoeMku u TpebyioT 6onbluoro
uncna ucnonHutenen. Konmuectso onanybLmMKOB HYXXHO MPUHUMaThb
TaKMM, 4YTObbl OHW yCreBanu Npu NPUHSTOM pUTME noToka (oAHa unu
[ABE CMeHbl) YCTaHOBWUTb OnanybKy Ha 3axBaTKe, pacCYMTaHHOM Mo
NpON3BOANTENBHOCTU YKNaaKu 6eToHa.
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ApMaTypHble paboTbl HAaobOPOT 3aHMMAKOT CPaBHUTENBHO He-
MHOr0 BPEMEHW MpPU YCTaHOBKE FOTOBbLIX CETOK W KapKacoB KpaHOM W
Yyacto TpebyroT MMHMMANIBHOMO KOIMYEeCTBa Y4YacTBYIOWMX apMaTyp-
WMKOB. B cnyyae, ecnim M MMHMMaNbHOE 3BEHO W3 [BYX YeNOBeK
TPYAHO 3arpysuTb paboTol, LenecoobpasHo NPUMEHSITb KOMIIEKCHbIE
3BEHbs OManybLMKOB-apMaTypLLMKOB.

2.3 MOHTa)Xk OAHO3TAaXXHbIX MPOMbILLIEHHbIX 34aHUN
2.3.1 O6wme cBeAEeHMA O MOHTAXKe NMPOMbILLJIEHHbIX 34aHUN

[ns  OCHOBHbIX OTpac/ieil MPOMbILIEHHOCTY OAHOSTAXHbIE
NPOMBILLNIEHHbIE 3[1AHMS C XKENIE306E€TOHHLIM KapKacoM MpPOeKTUPYIOT
Ha OCHOBE YHUMUUMPOBAHHBLIX TWUMOBbLIX CEKLUMIA, MPONETOB, LIArOB
KOJIOHH.

OOHO3TaXKHbIE MPOMBILLIEHHBIE 34aHWUSI MOHTUPYIOT CheLvanu-
3MPOBAHHBLIMU MOTOKAMW, KAaXAOMY U3 KOTOPbIX MPUAAIOTCA KOMMIEKT
MOHTa)HbIX M TPAHCMOPTHbLIX MALUVMH W COOTBETCTBYIOLLAs MOHTa)XHas
OCHacTka. Hanpumep, 0gHOMPOSIETHOE OAHO3TAXXKHOE 34aHWE MOXXHO
MOHTMPOBAaTb TPEMSI MOTOKAMW: MOHT@X KOJIOHH, KOHCTPYKLMIA no-
KPbITUIA U KOHCTPYKLUMIA HAPYXXHbIX OrpaxkaeHnid. OJIHOSTaXXHble MHO-
ronposieTHble 3[4aHWs MOXHO MOHTMPOBaTb HECKONbKMMW nNapan-
nenbHbIMM NoToKamn (puc. 2.7).

Mpy BO3BEAEHUM OAHO3TAXHbIX 3AAHWIN MPOMETHOrO TUMNA U
MOHTa)e C TPaHCMOPTHbIX CPEACTB MOTOBbIE KOHCTPYKLMWU MoAaloT B
NPONETLI HABCTPEYY MOHTaXY.

Puc. 2.6 — CxemMa MOHTa)ka OAHO3Ta>XHOMO MPOMBILLSIEHHOMO 3Aa-
HUS C XKeNne306eTOHHLIM KapKkacoM
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Tsokenble KOMOHHbI (pUc. 2.7a) 06blMHO MOHTMPYIOT C TpaHC-
MOPTHLIX CPEACTB WM NPeABapUTENbHO PackaZblBalOT KOJTIOHHbI OC-
HOBaHMeM, obpalleHHbIM K dyHAameHTaM. KOnoHHbI nerkoro Tuna,
KaK NpaBwufo, NpeaBapuTeslbHO AOCTaBNSOT B 30HY MOHTaXa M pac-
KNnagblBaloT BepliMHamu, obpalleHHbIMKM K dyHaameHTy (puc. 2.76).
Tsokenble KOJTIOHHbI
NoAHMMAIOT U MNepeBo- ”)
OST B BepTUKanbHOE
nonoXxeHne cnocobom
noBopoTa WM CKOJb-
XKeHus.

MNpn Heobxoan-
MOCTM [OHO CTakaHa
BblpAaBHMBAIOT  C/I0EM
LLleMEHTHOrO pacTBopa.
KONOHHBbI YCTaHaBNMBalOT B CTaKaHbl d.)YH,anEHTa nocne Toro, Kak
MPOYHOCTb 3TOrO0 pacTBopa AOCTUTHET He MeHee 70% NpPOEKTHOW.
BblBEpKY M BpeMEeHHOEe 3aKperjieHMe KOSIOHH B 3aBMCMMOCTM OT MX
pa3MepoB, Maccbl U MecTa YCTaHOBKM MPOM3BOAST C MOMOLLbIO MHAM-
BUAyalibHbIX KOHAYKTOPOB W/N WHBEHTAPHbIX CTaslbHbIX, AEPEBSAH-
HbIX, YXENE306€TOHHbIX KIIMHBEB (MO ABa Y KaXXA0MN rpaHu KONOHHBI).

KonoHHy, ycTaHOBMEHHYIO B CTakaH hyHAaMeHTa, LUEeHTpUpYIOT
[0 COBMaZIeHUsi PUCOK C PUCKAMWU Ha BEPXHEW MMOCKOCTM (byHAaMeH-
Ta.

Puc. 2.7 — Cnocobbl noabema xenesobe-
TOHHbIX KOJTIOHH: @ — Nerkux; 6 — Tskenbix

BblBEpEHHbIE KOMOHHbI 3aKPENNSIOT B CTakaHe dyHAaMeHTa C
MOMOLLbIO KOHAYKTOPOB WM K/MHLEB. XKene306eToHHbIe K/IMHbS No-
Cne BbIBEPKW KOMOHHbI OCTaB/ISIIOT B 6ETOHE.

KonoHHbI BbiCOTON 60mee 12 M [AOMONHUTENBLHO PacKpennisoT
MHBEHTAPHbIMW pacyasikaMn B MIOCKOCTU UX HaUMEHbLUEN XECTKOCTY.
BepxHue KOHLbl pacyanok KpensT K XOMyTy, YCTaHaB/IMBaeMOMy Ha
KOJIOHHE BbILUE LIEHTPa €€ TXKECTW.

MepBble ABE KOMOHHbI psida PacKpensisioT KPecToobpasHo pac-
Yyankamu, nocnegyowme — noaKpaHoBbIMM 6ankamMu, KOTopble ycTa-
HaB/IMBAIOT MOC/IE JOCTMXKEHUS GETOHOM B CTbiKax KOMOHH C (yHAaa-
MEHTOM He MeHee 70% NPOEKTHON MPOYHOCTH.
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MoakpaHoBble 6anku (puc. 2.8) MOHTUPYKOT MOCHE TOro, Kak
6EeTOH B CTblke MeXAy KOOH-
HOM W CTEeHKaMW CTakaHa
¢dyHaameHTa HabepeT He Me-
Hee 70% MPOEKTHON MPOYHO-
ctn.  lMopakpaHoBble  Hanku
MOHTUPYIOT OTAENbHbIM MOTO-
KOM.

Jo Hayana MoOHTaxa
BbIMOSHSAOT ~ reofe3nyeckyto
NPOBEPKY OTMETOK OMOPHbIX
NJOWaAoK MOAKPAHOBbLIX KOH-
coneit konoHH. lMepen noab-
€MOM Ha 6anky HaseluBsaloT
NpUCnocobneHnss 1 NoaMOCTM
AN ee BPEMEHHOro 3aKper-
NIEHMS1 B MPOEKTHOM MOJIoXe-
HWUKM, @ TaKXKe OTTSDKKM ANns ee
TOYHOWM HaBoaku. banku ycra-
HaB/MBAIOT MO OCEBbIM pUC-
KaM Ha HUX U NOAKPAHOBbIX KOHCOMAX KOMIOHH C BPEMEHHbIM pacKpen-
NIEHNEM Ha aHKepHbIX 60MTax M BbIBEPAIOT C MOMOLLbIO CrieLnasnbHbIX
npucnocobneHunin. Mocne BbIBEPKM M reoAe3nyeckon NpoBeEpKM nNpa-
BWUbHOCTW YCTaHOBKW H6anok CBapvBaloT 3aKiafHble AeTanu.

CtponunbHble ¢epMbl M 6aNKM MOKPLITUSE MOHTUMPYIOT MoC/e
YCTaHOBKM W 3aKpernsieHns BCEX HMXXEPACMONOXEHHbIX KOHCTPYKLMM
Kapkaca 3gaHus. lNepen nogbeMoM MX O6CTpamBatoT MKOSIbKaMU U
NeCTHMLUAMK, 3aKpennsioT Pacrnopku AN BPEMEHHOrO KpenseHus,
CTPaxOBOYHbIN KaHaT, pacyanky U OTTSHKKM.

Puc. 2.8 — Cxema opraHusauun paboue-
ro MecTa npu yCTaHOBKE NOAKPAHOBOW
6anku:

1 — KONOHHA; 2 — necTHuua ¢ naowaa-
Koi; 3 — TpaBepca; 4 — noAKpaHoBas
6anka; 5 — oTTSXKa
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Puc. 2.9 — Cxema npeaBapuTeNbHOW packiaakyu KOHCTPYKLMIM MpU MOHTaxe
MOKPbITUS OAHOITAXXHOrO MPOMBILLIEHHOMO 34aHNS
1 — naHenu NokpbITUi; 2 — NOACTPONUIbHbIE EPMBI; 3 — KpaH Ha MOHTaXe
MOACTPONUIIbHLIX (bepM; 4 — CTponUbHbIE hePMbI; 5 — OCHOBHOIM MOHTAXHbI
KpaH

Mpn MOHTa)ke (epMy NOAHMMAIOT, Pa3BOPAYMBAIOT C MOMOLLBIO
oTTsKeK Ha 90°. 3aTeM nogHMMalOT Ha BbicoTy, Ha 0,5...0,7 M npeBbI-
LUAIOLLYIO OTMETKY OMop, U ONycKaloT Ha onopsbl. NpaBUbHOCTb yCTa-
HOBKM 6anok n ¢depM KOHTPONMPYIOT MyTEM COBMELLEHMS COOTBET-
CTBYIOLMX PUCOK. [1Nsi CTPONOBKM (hepM NPUMEHSIIOT TpaBepchl C No-
NnyaBTOMaTU4YeCKMMK 3axBaTaMu, 0b6ecneunBaowMMm ANCTaHLMOHHYHO
paccTponoBkKy.

Mocne nogbema, YCTaHOBKWM W BblBEPKM NepBylo depMy unm
6anky packpennsioT pacyankamu, a nocneayrolime KpensaTt cneumanb-
HbIMK pacropkaMy U3 pacyeTa He MeHee ABYX Ans (epM nponeToMm
24...30 M. Pacyanku n pacrnopku CHMMaKT TObKO MOC/E YCTaHOBKU U
NpuBapKku MNaHenen nokpbiTvs. [ns BbIBEPKM WU PEryIMPOBKU MOJIO-
XKEHHMS1 Ha onope 6anok unn GepM NPUMEHSIIOT CrneumanbHble KOH-
ayktopbl (puc. 2.9).

MnuTbl MOKPbLITUA NPeABapUTENbHO CKNAAMPYIOT B 30HE Aen-
CTBMSI MOHTaXXHOrO KpaHa. Yvcno wrabenen nauT u ux pacnosioxe-
HWEe OnpedensioT U3 YCIOBMS MOKPLITUS SAYeliku Mexay AByMs dep-
MaMW C OAHOM CTOSIHKM KpaHa. MnnTbl MOKPLITUS MOHTUPYIOT cpasy
nocnie YCTaHOBKW M MOCTOSIHHOMO KpenneHus 6uyepeaHon depmbl. 310
obecrneymBaeT XKeCTKOCTb COBpaHHOW siYeiky kapkaca 3aaHust. MnnTbl
cnefyeT MOHTMPOBaTb C CUMMETPUYHOMN 3arpy3kon dhepMbl, Npusapu-
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BalOT UX K 3aK/agHbIM AeTansM M 0CBOBOXAAKT OT CTPOMOB TOJSIbKO
nocne NpvBapKku B TPexX Toukax. Mponycku B CBapke MOryT HapyLUWTb
YCTOWUMBOCTb BEPXHUX MOSICOB hepM M MpuMBECTU K aBapwuu. lNocne
YCTQHOBKM MJIUT 3aMOHONMUMBAIOT CTbIKM.

CTpouTenbHbIA Npouecc NpeacTaBiseT coboil KOMMIEKC B3au-
MOCBS13aHHbIX OMepauuii Mo YCTAHOBKE MOHTMPYEMOrO 3/IEMEHTA B
NMPOEKTHOE MOJIOXXEHME. B ero coctaB BXOASAT CTPOMOBKA 3/1EMEHTA,
NOABEM M Mofaya K MECTy YCTaHOBKMW, HaBeEHWE, OPUEHTUPOBAHME U
YCTaHOBKa B MPOEKTHOE MOJIOKEHNE, BPEMEHHOE PACKpennieHne, pac-
CTPOMOBKa W BO3BPAT rPy30BOro KPHOKa B MCXOAHOE MOMOXKEHUE.

[Nns pUTMMYHOIO U HENPEPBLIBHOMO BbIMNOIHEHMSI MOHTAXHbIX pa-
60T CTpouTenbHblE MPOLECChl AO/MKHbI BbiTb OpraHM30BaHbl B Mpo-
CTPaHCTBE N BPEMEHMW.

OpraHu3aums CTpoMTENbHOMO MpoLecca B NPOCTpaHCTBe obec-
NeuYMBaAETC pa3fefieHNneM BO3BOAMMOIO 3[aHWMsi Ha MOHTAXHble
YYaCTKM M 3axBaTKW, Ha KOTOpbIX 6purafbl UnM 3BeHbs pabounx B
HEOGXOHMMOD’I TEXHOIOrM4YecKon nocnenoBaTesibHOCTU  BbIMOMTHAKOT
BCE Onepauuu, WUCMosb3ys PasfiMyHble METOAbl MOHTaXa KOHCTPYK-
LIWA.

2.3.2 NpakTuyeckoe 3aHaTMe N23: TexHONOrMsa MOHTaXa
ene306eToHHOro Kapkaca ofHO3TaXKHOr 0 NPOMbILLJIEHHOrO
3paHusA

3agaHve:

1. MoacuntaTb 06bEMBI MOHTaXHbLIX paboT.

2. PaccuntaTb KanbKynsuMIO TPYAOBbIX 3aTpaT, rpaduk
Npov3BOACTBa paboT M TEXHUKO-3KOHOMUYECKMNE MoKa3aTesw.

3. MonobpaTb MOHTaXHbIE KPaHbI.

BapvaHTbl 3agaHuiA B NpuioXeHun 3.

lMogcyer o6vemMoB paboT COCTONT U3 CNEAYIOLWMX BUAOB pa-
60T: MOHTaXHble, 6ETOHHbIE U CBapOYHble. Pe3ynbTaThl 3aHOCATCS B
Tabn. 2.9.

a) nogcyer o6bLEMOB MOHTaXKHbIX PpaboT
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Tabnuua 2.9 — MNoacyeT 06LEMOB MOHTaXHbIX paboT

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

HanmeHoBaHue Macca, T 06bem, M3
NO | KOHCTpyKUMIA ScKm3 Kon-8o, OpgHoro OpHoro
B ' | pasMepamu | LWITYK BCEro BCEro
Mapka anemMeHTa aNeMeHTa

KonmuecTBo KOHCTPYKUMI NOACYMTLIBAETCS MO MNJiaHy U paspesy
3AaHMs. Macca OAHOro afieMeHTa AaeTcs B creumdukaumm coriacHo
3afaHunio No npunoxenuto 3. ObbeM onpepensieTcs AeNeHWeM Macchl
Ha NIOTHOCTb TSXKeNoro 6eToHa — 2,4 1/M3.
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6) nogcyer 06 beMOB 6€TOHHbIX paboTr
Tabnmua 2.10 — MoacyeT 06beMOB 6ETOHHbIX paboT

TexHoJiOTMYECKUE Ipoueccbl U M€XaHU3alud B CTPOUTEJ/IbCTBE

O6bem 6eToHa 0O6bem pac- Kon-Bo ctbl- | O6bem 6eToHa
o | HanmeHoBaHve
N© ThiKa 3CKKM3 C pa3Mepamu Ha TBOpa Ha 1 M. KOB MU M WNn pacTBopa,
1 crbik, M3 n wea, M3 wBa m3
1 2 3 4 5 6 7
i)
CTbIK KOSIOHHbI :12)3
1. C
(yHAAMEHTOM -l
2 CTbIK NauT
MOKpbITUSA

MpuMeyaHue. MNy6uHy 3aaenku KoMoHHbl hs M BbICOTY MuTbl hn — NpUHMMaeTCs No 3agaHuto. [nvHa
CTbIKOB MOKPbLITUSA (NPOZIONbHBLIX W MOMNEPeYHbIX) ONPEAENSIETCA N0 MOHTAXKHOMY M/1aHy MOKPbLITUS.

B) nogcyer o6veMoB paboT no 3/71eKTPoCcBapkKe
Tabnuua 2.11 — MoacyeT 06bEMOB paboT MO 3NEKTPOCBapKe

Kon-Bo AnvHa Obuwas
N@ BoicoTa
HanmeHoBaHwWe CTbika SCKU3 CTbIKa CTblkOB, | WBa Ha 1 ANVHa
n/n WwBa, MM
LT, CTbIK, M lBa, M
1 2 3 4 5 6 7
1 CTbIK KOMOHHbI C 012 ™ A 0.3 1
dhepmoit ‘ !
——
L |
L
CTbIK NAnUT ¢ hepMoit:
? e
Ans NauT 3x6 M; ¢ 0,13 6
ansg nnut 3x12 m 0,15 6
1’
CTbIK NOAKPaHOBOW . 0 o "7’”‘7”
3 625Ky ¢ KONOHHOM: T [ 7
rOpU30HTasbHbIN LLIOB; 0,3 10
BEPTMKasbHbIN LLIOB s 810/(150 0,1 10
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Kansxynayns tpygoBbix 3arpar u rpagmx npounssog-
crBa pabor

B KanbKynsuum TpyaoBbIX 3aTpaT AOMKHbI OblTb OTPaXXeHbI
cneayowme paboTbl:

- MOHTaXX KOJIOHH;

- 3a4enka CTblKOB KOMIOHH M (hyHAAMEHTOB GETOHHON cMe-
Cbto;

- MOHTa)X MOAKPaHOBbIX 6anok;

- MOHTaXx ¢epmM;

- YKaZKa nauT NoKpbITus;

- 3/1EeKTPOCBApPOYHbIE paboThl, B T.4. CBApKa MOAKPaHOBLIX
6anoK ¢ KonoHHaMu1, hepM C KOIOHHaMK, NAUT NOKPbITMS ¢ depMamu;

- AHTUKOPPO3UNOHHbIE MOKPbITUS CBAPHbIX COEANHEHWIA;

- 3aMOHOJIMYMBAHUNE LIBOB MJIUT MOKPbLITUS;

- obcnyknuBaHune KpaHa.

Kanbkynsiums w1 rpadmk npov3BoacTBa paboT COCTaBNAIOTCS
aHanorM4yHo npepablaywmm pabotam. ocne cocTaBneHus KanbKynsi-
UMK onpeaenseTca CyMMa TPyZAOBbIX 3aTpaT (B Yen. — AH.). B kanbky-
NSIUMM HEe YUMTBLIBAIOTCS 3aTpaThl TPyAa MalMHUCTa Mo 06CyXuBa-
HUIO MOHTAXXHOrO KpaHa. lNpoao/mkuTenbHOCTb paboTbl KpaHa MpUHK-
MaeTcs B 3aBUCMMOCTM OT MPOAO/DKUTENBHOCTU  CTPOUTESIbHO-
MOHTa)HbIX paboT.

Mpu pa3paboTke rpaduka NpoM3BOACTBA MOHTaXHbIX paboT
HeobXxoAMMO yunTbIBaTb AaHHble Tabn. 2.12 — 2.15.

[lo cocTtaBnenusi rpadmka HeobxoaMMo NPUBECTM B COOTBETCTBME
NPOAOIMKUTENBHOCTb OTAENBHBIX onepaumin 7on (Tabn. 2.13) ¢ npogon-
XKWUTENBbHOCTbIO MOHTaXa MPUHSATLIX (COrnacHO 3aAaHui) KOHCTPYKTUB-
HbIX 3/IEMEHTOB MO opMysie:

roe K — koadbduumMeHT, yuuTbiBalOWMIA TPYAOEMKOCTb MOHTaXa
KOHCTPYKUMI B 3aBUCMMOCTM OT ee Macchl (AS1s KOJTIOHH) MK
pasmepoB (4715 hepM 1 NAUT), NpUHMMaeMbli no Tabn. 2.12.
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Tabnuua 2.12 — KoappuumneHTbl, yumTbiBatoWmMe TPYAOEMKOCTb

MOHTaxa
ISOJ'IOHHbI Qepmbl MnunTol
Maccou, m K. NposieToM, Ko nnog.l,aquo, K,

Ao M Ao M% 1o

2 1,00 12 1,0 10 1,00
3 1,25 18 1,6 15 1,20
4 1,42 24 1,9 20 1,43
6 1,83 30 2,2 36 2,26
8 2,04 54 2,86
10 2,38

15 2,92

20 3,20

MpoaomKkMTeNnbHOCTL onepauuid (Tabn. 2.13) MoxeT 6biTb CO-
KpalleHa 3a CcYeT MX MexaHu3auuuM M aBToMaTu3auuu npu COOTBET-
CTBYIOLLEM TEXHOMOMMYECKOM M OpraHn3aunoHHOM 060CHOBaHMN.
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Tabnmua 2.14 — VcxogHble AaHHble A5 pa3paboTkyM noonepaumMoHHOro rpaduka MOHTaXka KOHCTPYK-

umun

1. YcTaHoBKa KOMOHH

2. 3apenka KO/MOoHH B

3. YcTtaHoBKa epmM

4. Yknagka naut

dyHOameHTe NoKpbITUSA
Onepauum Ton, Onepauum Ton, Onepaumm Ton, Onepauum Ton,
MUH. MUWH MUWH MUWH
1. Ounuctka pAHa
CTakaHa u yknag- 1. Ouuctka 1 npo- 1. ToproTtoBka 1. NoaroToBka
Ka BblpaBHMBAlO- 15,5 MbIBKa AHa CcTakaHa | 15,0 | ¢epmbl n onop- | 16,0 | nauTbl K 3,0
wero cnos pac- (yHaameHTa HbIX Y3/10B CTpornoBke
TBOpa
2. HaHeceHnue 2. Yknagka u
2. CtponoBka 2. CtponoBka
OCEBbIX PUCOK Ha 2 yNNoTHeHne be- 25,0 14,0 2,0
" depmMbl NAnUTbI
KOJTIOHHY TOHHOW CMecH
3. CrponoBka u
P 3. MNMopava dep- 3. MNoaroToBka
nogava KOOHHbI 3. BoITackusaHue
2 5,0 | Mbl K MecTy 9,0 | MecTa yCTaHOBKM 2,0
K MeCTy yCTaHOB- KMHbEB
YCTaHOBKM nAnTLl
KK
4. 3apenka rqes 4. Mopaya NauTbI
4. YcTaHOBKa A A 4. YcTaHoBKa A
7,5 OT KNNHbEB 6ETOH- 10,0 5,0 | kK MecTy ycTaHoB- 2,0
KOHAYKTOpa o epMbl
HOW CMEeCbto KM
5. YcraHoBka ko- 5. 3arnaxxmsaHue
5. BoiBepka 5. Yknagka nnauTbl
JIOHHbI B CTaKaH 5 NOBEPXHOCTU 5,0 2,0 1,0
depmbl MOKPbITUS
dyHaaMeHTa 6eToHa
6. BoiBepka n 6. KpenneHue
6. BoiBepka
BpeMEHHoe Kpern- 8 epmbl 12,0 CTH 3,0
NEHWUE KOJMOHHbI (cBapkoi)
7. PaccTtporioBka 10 7. PaccTporioBka 20 7. PaccTtporioBka 10
KOJIOHHBI ! epmbl ! NAnUTBI !
8. CHaTMe 1
OYMCTKA KOHAYK- 8. Kpennenne
Ay 7,0 P 7,0

TOpa OT Hansbl-
BOB 6eToHa

nAuTbl (CBapKoi)

> T, =48

DT, =60

> T,=21

MpuMeyaHue: Ton — NPOACIKUTENBHOCTL ONepaLmii
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Tabnuua 2.15 — MNpoago/mKMTENbHOCTL €CTECTBEHHOMO TBEpAe-
HusA 6eToHa knacca B15 B cyTkax Ao npvobpeterusi 70%-Hol npouy-

ATy
tKM¢ prElBJIeHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A I(Ba)]I/ICl)I/IICaI_lI/II/I
Gl

HOCTH
Temnepatypa Bo3ayxa C°
Bua BsxyLero 0 5 10 15 | 20 | 25 | 30
BeToH Ha n&p‘T}gquueMeHTe 21,0 | 16,0 | 120 | 95 | 74 | 6,3 | 573
BeToH Ha 6bICTPOTBEpAEIOLLEM 75 | 55 | 40 302520/ 1,3

uemeHTe (BTL)

Ha ocHoBaHuM aaHHbIX rpadvka npousBoacTBa paboT BbluMC-
NATCA TEXHUKO-2KOHOMUYECKME NMOKa3aTesin.
3aTpathbl Tpyda 3w Ha MOHTaX 1 M3 KOHCTPYKLWIA:

>3
3 = ﬂ, lzer.—()H./Mg,
mp A
roe >.3 — CyMMapHble MAaHupyeMble 3aTpaThl TPyAd HAa MOH-

mp.n.
TaX BCEX KOHCTPYKUMM, B Yen. — AH.;
Z V k —0bwmnit 06beM Kene306e€TOHHbIX KOHCTPYKLIMIA.
BbipaboTka Ha ogHOro pabo4yero B CMeHy:

2V

B= —>—, MS [uen.— on.,
ngp.n.

CpeaHuii NpoLEHT BbINOMHEHUS HOPMbI (Pcp):

2.3

P - mp.H
@a >3

-100%,
mp.n.

roe 23mp 4, ~ CYMMapHble HOPMATUBHbIE 3aTPaTbl TPYAA Ha MOH-

Ta)Xk BCEX KOHCTPYKLUMI, Yen. — aH.
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

MpoAOHKUTENBHOCTL CTPOUTENbCTBA Kapkaca 3A4aHus B COOT-
BETCTBUW C rpacMKOM BbIMO/IHEHWSI MOHTAXKHbIX NMPOLIECCOB M CPeAHMI
NPOLEHT NEPEBbINONHEHNS HOPM.

ITog6op MOHTa)KHOH OCHACTKH M BbI6OP KpaHa

[py303axBaTHble MpUCNocobneHns noabuparTcs B 3aBUCUMO-
CTV OT TWMa KOHCTPYKLUMM M UX MOHTAXXHOW MaccCbl MO CrpaBO4YHOM
nutepartype [10, 11, 12, 15]:

Qe ZIVlk =mk +mM.n.’

roe  Q-— rpy3onoabeMHOCTb FPy303axBaTHOMO NpucnocobneHuns;
My — MOHTa)KHasi Macca KOHCTPYKLWY;
Mk — MaKCMManbHasi Macca KOHCTPYKLUMI AaHHOMO TVNa;
My.n, — MACCa MOHTAXHbIX MNPUCNOCOBNEHMI (HaBECHBIX NMOAMO-
CTEN, BPEMEHHbIX pacyanok M T.A.), HAaBEWMBAEMbIX Ha KOH-
CTPYKUMIO A0 €€ MOHTaxa, T.
Monbop rpy303axBaTHbIX MPUCNOCOBNEHUIA  peEKOMEHAYETCS
npou3BoAUTb B TabnnuHon cdopme (Tabn. 2.16)
Tabnuua 2.16 — Bbibop rpy303axBaTHbIX NPUCNoco6neHuni

XapakTepucTuka
N9 | HaumeHoBaHue | [Mpucnocobnerwe,
Scku3 rpyso- Macca, | pacyeTHas
n/n KOHCTPYKLIMM TVN, Mapka
NOABLEMHOCTb, T Kr BblCOTa, M
Tpasepca
KOnOHHbI MeXaHU3MpOoBaH-
L nT.0. Has LULHAWMOMTN 10 338 16
725.00.000

MoHTa)kHble nNpucnocobneHns noadbupalroTca Ans Kaxagoro Tmna
KOHCTPYKLMI B 3aBUCMMOCTM OT TEXHOMOrMYeckux onepauuin (HaBoa-
Ka, BblBEPKA, BPEMEHHOE pacKpensieHne) M NPUHATBIX TEXHONOrn4ye-
CKMX CXEM MOHTA)a KOHCTPYKLIWN.

3aTeM Mpou3BOAWTCA BblGOp Beaylluelt MallnHbl — MOHTaXXHOro
KpaHa.

Bbl60p KpaHOB OCyLLECTBASETCS MO TPEM MOKa3aTensM:

—  Tpy30noabeMHOCTb @, T;

—  Tpebyemas BbiCOTa NnogbeMa Kptoka, Hip.rp., M;

—  TpebyeMblii BbINET KPOKA, Iip.7p., M.
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

Ipy30MoAbLEMHOCTb KpaHa AO/MkHa OblTb paBHa wnm 6onblue
MOHTa)KHOW MacCbl MOHTUPYEMOW KOHCTPYKUMM M 1 Macchbl rpy303a-
XBaTHOrO NpUCNOCcobneHns Mrn, T.€.

Q =m +m +m ,
l K M.Nn. 2.Nn.

H =h +h +h_+h_,
Kp.mp. 0 3 ep C

roe /o — BbICOTa OMOPbl, Ha KOTOPYK YCTaHaB/IMBAETCS KOHCTPYK-

uus, M,

h3 — MOHTaXHBbIV 3anac, 2,3 M;

hrp — BbICOTA KOHCTPYKLUWIA, M;

hc — pacyeTHas BblCOTa CTPOMOBKM KOHCTpyKUuu, M (o Tabn.

2.10).

Tpebyemasa BbicoTa NoabeMa KptoKa, Hip.rp., YCTaHaBAMBaETCS
Kak Hamborsbllasa no BeNYMHE AOnga rpynnbl 37IEMEHTOB, NoAnexXxalimnx
MOHTa)y AaHHbIM KpaHoM (puc. 2.9).

TpebyeMbiit BbIIET Kptoka A1l CAMOXOAHOMO CTPESIOBOro KpaHa,
npu KOTOpPOM 06ecrneunBaloTCs AOCTAaTOYHbIE 3a30pbl MeXAy CTpeson
KpaHa M CMOHTMPOBAHHBLIMW KOHCTPYKUMSIMKM, A TakKe MOAHMMAeMbIM
aneMeHToM (puc. 2.9a), MOXHO onpeaenutb no dopmyne:

(a+Q)(H ey + My = 1)

| =
Kkp.mp. (h,+h)

+C,

roe g — paccTosiHMe OT LeHTpa CTPOMOBKUM MOHTMPYEMOrO 3feMeHTa

A0 Toukmn 0, M;

d— MOHTaXHbIN 3anac, He MeHee 0,5 M;

hn— BbICOTA nonucnacra, 2...5 m;

hw— BbICOTA WapHupa cTpensl, 1,5 M;

C — paccTosiHMe OT BepTMKa/bHOM OCM MOBOpOTa KpaHa Ao

WwapHupa ctpensl, 1,5...2 M.

MonyyeHHoe 3HayYeHune fp.p. HE AOMKHO 6blTb MEHblUe «MepT-
BOW 30HbI» NMOA06PaHHOIO KpaHa.

3HayeHns NonyyeHHbIX NapameTpoB @, Hip.rp, hp.p. AN BCEX
TUMNOB KOHCTPYKUWMIA (KOSIOHH, NOAKPaHOBLIX 6anok, depM, NIUT NoKpbl-
THS) CBOAAT B Tabn. 12.

MuHuManbHoe TpebyeMoe pacCcTOosHME OT YPOBHS KpaHa Ao

59



ATy
CKM¢ YHpaBJleHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaJII/I(i)I/IKaU,I/II/I

TexHoJiOorMYecKUe nmponeccbl 1 MeXaHMU3alUA B CTPOUTE/IbCTBE

BEpXa CTpenbl:

=H +h
cm.mp. Kpmp. n

TpebyeMas AnuHa CTpenbl /fr.zp. ONPeAensieTcs No Haubonblue-
MY M3 paHee HaAeHHbIX 3HAYEHW /r.zp. (Tabn. 2.11):

'cmmp. = \/(Ikp-mp-_ C)Z +(Hcm.mp._ %)2
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

X

Puc. 2.9. CxeMbl K onpeaeneHunio TeEXHUYECKNX napaMeTpoB CaMOXOA-
HbIX CTPENOBbLIX KPaHOB
d, B — aHaJIMTU4eCKNM METOA0M,
6, r — rpadmyecknm MeToaoM, Ans KpaHa 6e3 rycbka u C ryCbKom
COOTBETCTBEHHO;
A — TpebyeMoro BblfieTa KpoKa lkp.tp. NP MOHTaXe MAWUT MOKPbITUS
(Ik — ynaneHue CTOSIHKM KpaHa OT NMPOEKTHOWN ocu (epMbl Npu ee
MOHTaxe)

3HayeHusa NosyyYeHHbIX napamMeTpoB Q. Hip.mp., hp.p. ANA BCEX
TUMNOB KOHCTPYKUMIA (KOMOHH, NOAKpPaHOBbLIX 6anok, hepM, MAUT MoKpbl-
THS) CBOAAT B Tabn. 2.17.

MuHuManbHoe TpebyeMoe pacCTOsSHME OT YPOBHS KpaHa Ao
BEpxa CTperbl:

=H +
cm.mp. Kp.mp. n

Tpebyemasa gnuHa cTpenbl krp. onpegensieTcs no HanbonbLue-
MY U3 paHee HalnAeHHbIX 3HAYEHUN r.rp. (Tabn. 2.11):

Icm_mp, - \/(Ikp.mp._ C)2+(Hcm.mp._ hm)2

Mpy KOMOBMHMPOBAHHOM METOAE MOHTaXka, KOraa KpaH MOHTU-
pyeT cdepMbl (6ankun) U NAUTLI NOKPLITUS OAHOBPEMEHHO C OAHOMN CTO-
AHKW, MOHTaX ¢depM (6anok) pekomeHayeTCs NPON3BOAUTbL OCHOBHbLIM
KPIOKOM, @ MAUTbl — KPIOKOM, 3aKpensieHHbIM Ha rycbke. pu 3ToM
AJIMHY rycbka (puc. 2.9 B) noabuparoT us cneayoLwero ycnoBums:
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o TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

ecm b/2<I|_-cos(a— /), 1ol =L,
e 2 2cos (a—p)
roe  /-— ANAMHa rycbka;
b — rabaputbl MOHTUPYEMOM MANTLI, M;
a— HanbonblUWIA Yron nogbema ctpensl (a = 75-77°);
[ — yron mexay OCsiM1 OCHOBHOM CTpenbl U rycbka (B pacye-

Tax MOXHO nMpuHuMaTe [ = 25-30°).

TpebyeMblil BbINeT Kptoka rycbka /k.op. CnegyeT onpeaenvTb
reoMeTPUYECKM U3 YCIIOBUIN MOHTaXa KpanHeln nautsl (puc. 2.9a).
Tabnuua 2.17 — MapameTpbl 4151 BbIbopa MOHTAXXHOro KpaHa

HanmeHoBaHue n
MapkKa Qr, T H/(p. w, M //(p. ., M
KOHCTPYKLMM
1 2 3 4

Mo MakcuMMasnbHol TpebyeMol rpy30noabeMHOCTU Qr max, Hip.1p
u hp.p. (ler.p.), C NCNONb30BAHMEM CMpaBOYHON nuTepaTypbl [10, 11,
15] nponsBoanTcsa BbIGOP KpaHa.

2.4 YTennieHue hacagHbIX NOBEPXHOCTEN CTEH
3KCNJlyaTUpyeMbIX 34aHUI C YCTPOUCTBOM 3aLUUTHO-
OTAEJIOYHOro NMOKpPbITUS U3 06/IMLLOBOYHbBIX NaHeNneun

2.4.1 O6wme cBepeHus 06 yrersieHuu pacagos

3HauuTeNnbHas 4YecTb TEMnonoTepb MpoMcxoauT yepe3 dacaj
30aHUs, NO3TOMY BMOJSIHE NOrMYHO M03aboTUTbC 06 3hdEKTUBHOW
Tennousonsumm (yTenneHmn dacaga), BMECTO npuobpeteHus aonos-
HUTENbHbLIX OTOMUTENbHBLIX MPUOOPOB M 3HAYUTENBHOMO YBENUYEHMS
pacxogoB Ha oborpeB. 3ddekTnBHaa Tennousonauus gacaga BO3-
MOXXHA TOMbKO CHApYXW, T.K. TOJIbKO B 3TOM C/lydae Touka pocbl By-
[ET HaXOAWUTLCS HE B KOHCTPYKUMM, @ B yTennuTene u 6yaeT BobInos-
HATbCS YC/IOBME MAPOMPOHULL@EMOCTY KOHCTPYKUMI. [pexae 4em
HaunHaTb yTenneHue dacaga, cnegyeT nposectu obcnegoBaHue Co-
CTOSIHMA (pacaaHbIX MOBEPXHOCTEN, OLEHWUTb CTENEHb MX MPOYHOCTH,
POBHOCTM, HAa/IM4Me WM OTCYTCTBUE TPELMH — MMEHHO OT 3TMX napa-
METPOB 3aBUCAT 06bEM W MOPSAAOK MNOArOTOBUTENbHBLIX paboT. OT
NIOTHOCTM MaTepuana M30/MpyemMol MOBepXHOCTU OyaeT 3aBuUceTb
BO3MOXHOCTb MPUMEHEHUsI TOW MM MHOM acapgHou cuctemsl. Mpu
MIOTHOCTU M30/MpyeMoii NoBepXHOCTU Huke 800 Kr/M3 mpuMeHeHue
HaBeCHbIX acagHbIX CUCTEM C BEHTUIMPYEMbIM 3a30pPOM HeAomnycTu-
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

MO.

Hapy»HbI1 cnocob no3BonsieT:

. 3alUTUTL CTEHY OT Pas/IMuHbIX aTMOCHEpPHbIX BO3AEN-
CTBUIA, HaNpuMep, NPOMepP3aHus 1 OTTaMBaHMS;

. COBMHYTb TOYKY POCbl BO BHELIHWI TEMIOU30MSLMOHHBIN
CJI0M, NPENATCTBYS YBNAXHEHWUIO HECYLLIEA KOHCTPYKLNK;

. UCKIOUUTbL MOSIBNIEHME TPELUMH B pesysibTaTe UMKInYe-

CKOrO U3MEHEHUS TEMMNepPaTypbl B HECYLLEN KOHCTPYKLWUW, BEAYLUEro K
3aMOpaXXMBAHMWIO/OTTanBaHUIO N36bITOUYHOKN BRaru.

. obecneunte Heob6XOAUMYKO MAPOMpPOHMLAEMOCTb KOH-
CTpyKUMHY;

o cchopMMUpoBaTb HNMaronpuATHLIN MUKPOKIMMAT B MoMe-
LEeHun;

o yNyulNTb BHELIHUIA BUA (acaaos.

Hapy)Hoe yTenneHue CTeH MOXHO pa3fenuTb Ha Crieayto-
L€ CUCTEMBI:

. CUCTEMBI YTEMNEHNUS C 3aLUMTHO-AEKOPATUBHBLIM 3KPaHOM;

o CUCTEMbI YTENSIEHNS C OWTyKaTypuBaHueM dacaios;

o cucTeMbl yTenneHust dacaga ¢ 061MuUoBKon (NpUMeHsieT-
CSl KUPMWY WUAW Apyrue MaTepuansi);

. CUCTEMBI YTEMNEHNS Mano3TaXHbIX AepeBAHHbIX JOMOB.

HaBecHoll BEeHTUAMPYEMbIii pbacap — TEXHOMOMMS BbIMOSHe-
Husi pacapga, cucTema, cocTosilwasi U3 OBMMLOBOYHBLIX MaTepuasnos,
KOTOpble KPENsTCs Ha CTa/IbHON OLMHKOBaHHLIN, CTanbHOW Hepkase-
IOLUMI UM ANIOMUHUEBBIN KapKac K HECYLLEMY C/10l0 CTEHbl UK K MO-
HONUTHOMY MepeKkpbITUiO. Mo 3a30py Mexay O6nMLOBKON WM CTEHOM
CBO6OAHO LMPKYNUpYeT BO3AyX, KOTOPLIA YOMpaeT KOHAEeHcaT U BRary
C KOHCTpyKumiA (puc. 2.10, 2.11).
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TexHosornyeckue nmponeccbl 1 MeXaHMU3alUA B CTPOUTE/IbCTBE

CreHa (1)

Ytennutens (2)

Mmapo-
napobapbep (3)

Moacuctema (4)

Kacceta
mMeTannuyeckas (5)

Puc. 2.10 — HaBecHoW BEHTUIMPYEMBIN thacaa 06nMLI0BKOM
MEeTaN/IMYECKUMM KacceTaMu

Bce 3neMeHTbl KpenieHns BEHTUIMpyeMon dacagHo CUCTEMBI
ABNSAOTCSH YHUBEPCANbHLIMM, UYTO MO3BOMISIET PELIaTh C/IOXKHbIE apXu-
TEKTYPHbIE U KOHCTPYKTOPCKME 3aflauu OT K/IACCUYECKMX A0 YNbTpa-
COBPEMEHHbIX.
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TexHoJiOorMYecKUe nmponeccbl 1 MeXaHMU3alUA B CTPOUTE/IbCTBE

Hecyuwas meTannuyeckas KOHCTPYKLNA

Yrennutenb

O6nuyoeka

BeHTunupyemas 3oHa

Puc. 2.11 — HaBecHoit BeHTUAMpPYeMbI (acaa 06IMLOBKON 13
KepaMorpaHuTa

[na pononHMTEeNbHOro yTennaeHus CTeH 34aHus K CTeHe Mo-
CPefCTBOM TapenbyaTtbiX Aro6enen unm rmbkmx CBA3EN KpenuTcs Mu-
HepanoBaTHbIM yTennuTesb. Ha LOKOMbHOM YacTy 3A4aHUSt UCMOSb3Y-
€TCA 3KCTPY3MOHHbIN (MEHONONMUCTUPONbHBIN) yTenuTenb. OH He
NPOMNYyCKaeT MU He BNMTLIBAET BAary. [1pn 3TOM BeNMUYMHA 3a30pa MeX-
4y yrennuTenem u ¢acagoM 3aaHus HE AO/MKHA ObiTb MeHee 40 MM.
(Mo pa3HbIM ucToyHukamm ot 20 go 50 MM, npuyem B Poccmm npuHs-
Tbl 60nblMe 3Ha4YeHus 3a3opa Yem B CLLUA n B EBpone). 310 No3so-
NSIeT BOCXOASLLMM MOTOKaM BO34yXa LMPKYNMpoBaTb Mexay obnuuo-
BOYHbLIM MaTEpUanioM M CTEHOM, BbICYLUMBAs C/OW YTENUTENS B CIy-
4yae nonagaHus Ha Hero Bnarn. C Uenbio NpeaoTBpaLleHNs BblayBa-
HUS BO3[yXa M3 YTENIUTENS OH HAKPbIBAETCSl BETPO3ALUUTHOM, Mapo-
NPOHMLIAEMOW MeMbpaHoi (MIeHKOM).

[aHHas cucteMa cnocobCTBYET COXpaHEHMIo Tensa B nomelle-
HWUW, NPEnsTCTBYET MOSIBAIEHWNIO CbIPOCTU U CYLLUECTBEHHO YMEHbLUAeT
KO/IMYECTBO CTPOUTENbHOMO MaTepuana, HeobxoanMoro Ans BO3Beae-
HWUS CTEH 34aHWIN, YTO BeAET K 3KOHOMWUM CPeacTB MpU CTPOUTENb-
CcTBe, ObneryeHnio BCEro COOPYXEHWUS U BO3MOXHOCTU YBeNNYeHUs
3TaXHOCTU 3aaHuS.

Bo3aylHbIA 3a30p Mexay CTEHOM M AEKOPaTUBHOM MaHeNbto
3HaUUTENbHO YMEHbLUAET TeNI00TAaYY 34aHUS.

OpHako, B ciyyae peMOHTa WM PEKOHCTPYKUMM YyxXe Cylue-

65



ATy
tKM¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO OGy‘ieHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/IKaL[I/II/I

J/- TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

CTBYIOLLErO 3AaHNs, HanNpuMMep, MHOrO3TaXKHOMO XXMJI0ro AOMa, CUCTe-
Ma HaBECHOro BEHTWIMPYeMOro cacaga CO3AacT AOMOSHUTENbHYIO
Harpy3ky Ha Hecylme KOHCTPYKUMM 3aaHust u ero gyHaameHTbl. Mo-
3TOMY, nepes NpUHSATMEM pelleHnst 06 ycTaHOBKE HaBecHoro acaaa
pPEKOMEHAYeTCs MpPOBECTM 00CnefoBaHWe TEXHMYECKOro COCTOSIHUSA
CTPOMTESNBbHBIX KOHCTPYKUWIA 34aHUS M, NpU Heo6XoAMMOCTM, BbIMOJI-
HUTb UX YCUIIEHNE.

Paborbl no yrensieHnto gpacagHeix noBEPXHOCTEH. Pabo-
Tbl MO YTEMJIEHNIO hacagHbIX MOBEPXHOCTEN CTEH 3KCMyaTUPYEMbIX
30aHMI MOXKHO pa3aennTb Ha NOArOTOBUTENbHbIE Y OCHOBHbIE.

K noarotoBuTenbHbIM paboTaM OTHOCATCSA: YCTPOWCTBO Bpe-
MEHHbIX Orpa)A€HW M HaBECOB HajA BXOA4aMu B 3aaHue; obpeska
[EepeBbEB; A0CTaBKa CTPOUTENbHbBIX MAaTEPUANOB U KOHCTPYKLMI Ha
CTPOUTENbHYIO NMIOWAAKY M UX CKTaANpOBaHWE; YCTAaHOBKA CPeacCTB
noaMallMBaHNS; yCTaHOBKa NOABEMHO-TPAHCMOPTHOro obopyaoBa-
HUS; oumcTKa hacagoB OT NbIAN U TPS3N.

K OCHOBHbIM paboTaM OTHOCUTCS: MOHTaX KPEMEXHbIX AeTanew,
HanpaBnsloOWMX, YKIaaka TEMIoM30/SLUMOHHON0 MaTepuana, MOHTaX
061MLOBOYHBIX MaHenel, pasbopka NogbeMHO-TPAHCMOPTHOro 060-
pynooBaHusi, pa3bopka M nepeaBuKa CpeAcTB NOAMALUMBAHUS Ha
cneayoLlyo 3axBaTkKy.

YTenneHve dacaaHbIX MOBEPXHOCTEM CTEH 3KCMyaTUpyeMbIX
30aHWN C YCTPOWCTBOM 3alUMTHO-OTAENOYHOMO MOKPbLITUS M3 06auLo-
BOYHbIX MaHeNel Npou3BOAUTCA B Cleaytollelt TEXHONOrMYeckon no-
cnefoBaTesIbHOCTY:

- YyCTaHOBKa  CpeACcTB  MNOAMALUMBAHUS,  MOABEMHO-
TPaHCMOPTHOMO M Apyroro 0bopyaoBaHuns ans nposeaeHus pabor;

- OYMCTKA NOBEPXHOCTW OT Mbl/IN U FPSA3M SNEKTPOLLETKaMM
C NpOAYBKOM OKaTblM BO3A4YXOM, pa3MeTKa M MpoBELUMBaAHME MOBEPX-
HOCTW;

- HaHeceHWe Ha (acapg 3aaHus reoaesnyeckuMn MeToaaMm
0Cel HanpaBnSOWMX U pa3METKa MECT CBEP/IEHNS OTBEPCTUIA;

- CBEpSIEHME OTBEPCTUI, YCTaHOBKA aHKEPOB pPacriopHOro
TUMA U KPOHLUTENHOB C NpeABapuUTESIbHbIM UX 3aKpen/ieHNeM;

- yCTaHOBKa HanpasfisilolmMX, NPOBELUMBaHNE WX MOBepX-
HOCTW M MOSIHOE 3aKpenseHne 3/1eEMEHTOB KapKaca;

- npu HeobXoAMMOCTU YCTPOMCTBO aHTUKOPPO3WOHHOW 3a-
LMTbI HAaNPaBASIIOLLMX;

- HaHeceHWe Ha dacaj 3aaHus reogesvyeckuMn MeTogaMm
ocel NOoCTaHOBKM Atobenelt ans KpenneHus TENIOU30NSLUMOHHOMO Ma-
Tepuana U pasMeTKa MecT CBEpJieHUsl OTBEPCTUI;

- CBEpSIEHMEe OTBEPCTUIA, MOCTAHOBKW Atobenei ans Kpen-
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NeHns1 TeNMOU30ALUMOHHBIX NAWT, YCTAHOBKA M 3aKpensieHne Tensno-
W30M15IUMOHHOrO MaTepuana;

- HaBeLUMBaHWE 06/IMLIOBOYHBIX NaHENEN;

- pa3bopka cpeacTs noaMalunBaHus, NnoabLEMHO-
TPaHCNOPTHOro n Apyroro obopyaoBaHus Ans nposeaeHus pabor.

MOHTa)X KPOHLUTEMHOB COCTOUT M3 CNeayoLMX onepaLmit:

- HaHeceHWe Ha dacaa 34aHnsa reoae3nyeckuMm MeToaamm
0cel HanpaBnSOLLMX;

- OT HAHECEHHOM OCM C MOMOLLbIO PYNETKM M wWabnoHa-
KPOHLUTEMHA Ha CTeHe OTMEeYaloTCsl MecTa YCTaHOBKM aHKEpOB pac-
NMOPHOro TUNa;

- nepcopaTopoM B CTEHe CBepnATCS OTBEPCTUS, B KOTO-
pble NorpyXatT aHkep (418 3Tux uenei uenecoobpasHo UCMosb30-
BaTb nepcopaTophbl, UMeKLLMe MOLWHOCTb B Npeaenax 350-740 BT);

- Ha aHKep YCTaHaBNMBAIOT KPOHWITEMH Tak, 4To6bl €ro
M/IOCKOCTb BblpaBHMBAsACh Mo pa3buBOYHONM OCK HaMpaBSIOLLEN;

- NpoV3BOAST NpeABapuTESIbHOE 3aTArMBAHUE KPOHLUTEN-
Ha.

MOHTaXX METaNIMYECKUX HaMpaBASOWMX  AOMOSTHUTENIbHOM
TEN/03aWnTbl CTEHbI MPU MOMOLM GONTOB BbLIMOSIHAETCS B Creayto-
el nocneaoBaTeslbHOCTH:

- KpEenyieHne HanpaBAstoWMX K KPOHLUTEHAM, BbICTaB/IEH-
HbIM MO JSIa3epHOMY HUBENUPY, OTBECY MW YPOBHIO;

- OKOHYaTesNbHOe 3aTArMBaHWe aHKepoB PacropHOro Tuna
N KpenexHbIX 60nToB.

Mpouecc yCTaHOBKM M KpensieHns Tenaon3onsuMoHHOro Mare-
pvana cocTouT U3 CneaytoLwmx onepauui:

- HaHeceHWe Ha dacaj 34aHus reoaesvyeckuMn MeToaamm
0Cel MOCTaHOBKM Atobenelt aAnst KpenieHust TENOM30MSaLMOHHOIo Ma-
Tepuana;

- MO HaHECEHHOW OCK C MOMOLLBIO PYNETKM HA CTEHE C La-
romM 600 MM OTMEYalOTCS MecTa YCTaHOBKU Atobenen;

- nepcopaTopoM B CTEHe CBEpNATCS OTBEPCTUS, B KOTO-
pble NorpyatT aHkep (4ns 3TUX Leneil LenecoobpasHo UCMosb30-
BaTb NepcopaTopbl, MMeLWMe MOLWHOCTb B npeaenax 350-740 BT);

- yCTaHOBKa TEM/IOM30/ISIUMOHHOIO MaTepuana;

- roctaHoBka Atobenei.

MOHTa)k 06/IMLIOBOYHbIX MaHeNe NpoM3BOAAT MOC/E YCTaHOBKM
HanpaBASIOWMX U YKNAAKN TENOU30MALUMOHHOrO MaTepuana.

MoOHTaX 06/IMLOBOYHLIX MaHenel B 6OMbLIMHCTBE C/y4Yyaes
yA06HO HauMHaTb C NOCTAHOBKWM HUXHErO psifa, 3TO CBSA3AHO C TeM,
YTO NaHenu nocneayLwero psga MOXHO JIerko MO HUM BblpaBHU-
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BaTb, @ TAKXe NpU HeOBXOAMMOCTU BPEMEHHO OMepeTb, YTO B CBS-
31 C JOCTaTOYHO 6OMbLUMM BECOM MaHenei uHoraa 6biBaeT OYeHb
nonesHo. B nepBylo oyepeab MOHTUPYIOT YroOBble U MasiyHble Ma-
Henu, 3aTeM MO Mnpuyanke ocTasbHble NaHenn psiaa. Mpu MoHTaxe
naHesnen Heob6xoAMMO BECTU MOCTOSIHHBIA KOHTPOJSiIb 3@ POBHOCTbIO
LUBOB NO FOPM30HTANIM U BEPTUKA/IM, @ TaKXe 3a TEM, YTO6bI NaHe-
NN HEe BbIXOAMN U3 NJTIOCKOCTM OTHOCUTENbLHO APYr Apyra.

MoOHTa)Xk naHenein Macco Ao 15 Kr ocyllecTBAseTcs OAHUM pa-
60unM, a Maccoi ot 15 go 50 kr — aByMs paboumMmun. JaHHble paboThl
BeAyTCs BPYYHYIO, KpaHOM MpPOM3BOAMUTCA TOSIbKO Modada Matepuana
Ha cpeacTBa noaMalumBaHus. MNMaHenu maccoit 6onee 50 Kr MOHTUPY-
FOTCS NPY NOMOLUM KpaHa.

2.4.2 MNpakTnueckoe 3aHATHEe N24: TexHOI0rus YCTPOMCTBaA

yTenneHua cpacagHbiX MOBEPXHOCTEN CTeH 3KCMJTyaTUpyeMbIX

3AaHMI C YCTPOMCTBOM 3aLLIMTHO-OTAE/IOHYHOIO NOKPbITUA U3
06/1MLLOBOYHbDbIX NaHeneu

3agaHve:

1. BbinonHMTL noacyeT 06beMoB dacagHbIX paborT.

2. PaccunTtaTtb Kanbkynsuuio M rpaduk npous3BOACTBa pa-
60T.

3. MopobpaTh cpeacTBa NOAMALUMBAHUS M COCTaBUTbL Beado-

MOCTb MOTPebHOCTN B MaTepuanax M U3genusix U nepeyeHb MalluvH,
MEXaHM3MOB, CPeACTB MOAMAalLMBAHWUSA, NMPUCMOCO6EHNI U MOHTaX-
HOM OCHaCTKM

4, PaspaboTtaTb MeponpuaTUs MO KOHTPOJIO U OLEHKE Ka-
4yecTBa CTPOUTENIbHO-MOHTaXHbIX paboT.

lMogcyer o6bpemos pabor.

lpasusia ncuncienns o6vemos pabor: lNnowaab 06aMUo-
BbIBAEMOI NMOBEPXHOCTU CTEH HAANIEXMWT UCUUCNSTL 3@ BbIYETOM MpO-
€MOB M0 HapyXHoMy o6sogy kopobok. Mpu Hanuuum B Npoeme AByX
KOpoboK MnnoLwaab NpoemMa UCHUCTATL Mo 06BOAY Hapy>XHOW KOPOOKMU.
Mnowasab 06/MLOBLIBaEMbIX apXUTEKTYPHbIX AeTanei (MUascTpbl, no-
NYKONOHHbI, KapHW3bl, NapaneTbl, 3pKepbl, NOAXKUA, MOSICKA U T.M.)
cnefyeT BKOYaTh B 0OLLYIO NioLwaab NOBEPXHOCTU CTEH.

Kansxynayma m rpagpnk npomsBogcrea pabor paspaba-
TbiBAaeTCA aHanorMyHo npeaplaywmm pabotam. Hopmbl BpemeHn 6Ge-
pyTcs no OCH 9-04-2004. B coctaB paboT BxoAaT cregylowme nosu-
unm:

- yCTaHOBKa /1€COB W NOABEMHO-TPaHCMOPTHOro obopyaoBsa-

68



TKuo

YHpaBHEHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaJII/I(i)I/IKaU,I/II/I

TexHoJiOorMYecKUe nmponeccbl 1 MeXaHMU3alUA B CTPOUTE/IbCTBE

HUS1 1S NpoBeAeHNs paboT;

- O4UYMCTKA NOBEPXHOCTU CTEH OT MNblJIN U IPA3N,

- MOHTa) HaBecHoro (acaaa;

- pasbopka  CpeACTB  MOAMALUMBAHMA UM MOALEMHO-

TPaHCMOPTHOrO 060PYZ0BAHMS;

IMop6op cpegcrs nogmawynBaHus.
CpeacTBa NoAMALUMBAHUA BbIGUPAKOTCS B 3aBMCMMOCTU OT pas-

MEpPOB  3AQHMS U [OMYCKAEMOW
Harpysku. Mpu BbicOTe 3aaHWMM A0 5
3Takel MOryT MpPUMEHATbCS CaMo-
XOAHbIE U MPUCTaBHbIE fleca 1 noa-
BECHble foNbkK, Ans 5 —9 staxen —
npucTaBHble  fleca M NOABECHble
NIONbKK, @ NpW BbICOTE 3[aHUS BbllLe
9 aTaxel — NoABECHbIE JIIONbKK WK
KOMOMHMPOBaHHbIE CpeacTBa noj-
MalmBaHus. TpyAoOeMKOCTb MOH-
Taxa C CaMOXOAHbIX JIeCOB M nofa-
BECHbIX Ntonek Huxe Ha 30 — 40 %,
YyeM C MpWUCTaBHbIX JNlecoB. Makcu-
ManbHbIl (POHT WU  WMHTEHCUBHOCTb
paboT agocTuraeTcs npu UCNosb3oBa-
HWUW NpuUcTaBHbIX necos (Tabn. 2.18).
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

Tabnmua 2.18 — XapaKkTepnCTuku cpeacTs nogMallnBaHms

MakcuManbHasi | Pasmepbl pabouel
Cpeacrsa Honyckaemas
pabouas naowaaku, MM
noamMallmMBaHus Harpyska, Kr BbICOTA, M (ANVHa X WnpHa)
1 2 3 4
MNoamocTn camo-
NOAbEMHBIE:
YCI-2; 200 40,00 9500 X 1200
MC-1-100-300 300 fo 100 6000 X 1200
MoamocTn camoxoa-
Hble:
MNBC-12 600 12,00 5000 X 2000
Jlonbku:
J1-100-600; 600 ao 100 4435 X 935
J13-100-300 300 4o 100 6300 X 1000
Bblwku:
Teneckonnyeckmne
BO-10,6-12; 500 10,60 4000 X -
nepeasw>xHas; Tene- 200 10,00 2000 X 2000
cKonu4yeckas u ne-
pegsvkHasa H-15 250 15,00 3000 X -
Jeca:
CaMOXOJHbIE YHU-
BepCasbHble; 2000 14,33 1250 X -
JIC-18; 2000 17,50 1200 X -
NpUCTaBHblE
JIOP 3316 (xomyTO- 200 40 - X 1200
BblE);
K-913-00
(6e36onTOBLIE) 250 40 - X 2000
CamornogveMHble nogmocry ] CTpoOHTE/IbHbIE
nogvbeMHHUKH

Wcnonb3ytotcs ans otaenku cdacagos. CTOMKU CaMONOABEMHbIX
NMoAMOCTEN YCTaHaBNMBalOT Ha POBHOE MJIOTHOE OCHOBaHWE U KpensT
K CTEHE 3[aHusl KPOHLLTENHAMN UK CnieumanbHBIMK ONopaMu.

YHuuBepcaszibHbie camonogvemHsie nogmoctu YCIT (pvc.
2.13) coctoAT M3 cekuuit CHOPHO-pPa3bopHbIX CTOEK, Bepx-
Hel 4, ykopoyeHHon 3 (annHon 800 MM) 1 TunosbiX I (anmHon 1 600
MM) CTOEK, MPUKpPENsieMbIX K CTeHe cneumanbHbiMu ornopamu 2. Moa-
MOCTKW CHabxeHbl nnaTdopMoit 6 B Buae depMbl C 3/1eKTPoaBUra-
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o TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

Tenem 5, nepemellaemMoit Mexay CTolkamu. MoaMOCTU MOryT ObiTb
060pyaoBaHbl BbIABMXKHLIMW KOHCOMSAMU AJ1s OTAENKU 34aHUNA CHOX-
HOM KOHdbUrypaumun. Ona nepectaHoBku YCIT pasbupatotcs Ha OT-
[enbHble CeKUmM.

Mnatdopma nogHMMaeTcs K
OMYyCKaeTcsa Mo peikaM, paccros-
HMEe MeXay KOTOPbIMWU COCTaBAsiET
oT 9 po 12 M. lMoabeM ¢ nynbTa
yrnpaBneHusl OCyLeCcTBNsSeTCa Co
ckopocTblo 4,55 M/MWH, BbICOTa
nogbeMa — 40 M, MakcMManbHas
Harpyska Ha OCHOBHYIO nnatdop-
My — 2 000 H, npu obopynosaHuu
BblABMXXHbIMU KOHconssMn — 1 000
H. MowHoCTb 3nekTpoasuratens
coctaBnset 10 kBT, macca nogmo-
ctein — 8 500 kr.

Puc. 2.13 YHuBepcanbHble caMonogbem-
Hble noamoctu YCI1

CamonogveMHble  nog-
mocry [1C 1-100-300 ocywecTBNAI0T NOAb-
€M Ha BbicoTy A0 100 M. OHM 060pyaOBaHbI
CcH60pHO-pa3bopHol CTOMKOW Ans nepeMelle-
HUS NnaTdopMbl, @ TakXKe rycbkoM u nebea-
KOM ANs HapalmBaHWs U AEMOHTaXa CeKUMM
cTonku. K cTeHe CTOMKM NOAMOCTEN KpensTcs
KPOHLUTENHAMWN Yepe3 Kaxable 7 M.

Ha nnatdopme pasmepoM B nnaHe
1000x6 000 MM noAHMMAOT Tpy3bl Maccowu
300 kr co ckopocTbio 5,75 M/MuH. Jlebeaka
JI50 1-500

MNMoamocru camoxogHeie MN1BC-12

C BblABMXXHBIX CAaMOXOAHbLIX NMOAMOCTEN
MBC-12 (pwuc.2.14) BbinonHsaTCA paboTsl Ha
BblcoTe oT 4,6 go 13,5 M. [lonyctumas macca,
pa3MellaeMasl Ha nnowagke noamocter 600
kr. NMoabem nnowaakv ot 3,1 Ao 12 m. Puc. 2.14 MoamocTy

Pabouas nnowaaka pa3MepomM
5000X2000 MM C nepwnamu 3akpenseHa Ha ~ Camoxoaubie MBC-12
[BYXKOMIOHHOM MSATUCEKUMOHHOM Teneckone,

YCTQHOB/IEHHOM Ha TYCEHM4YHOM Xogdy. Ha nnowagke CMOHTMPOBaH
KpaH-yKoCMHa. Pa3Mepbl nogMocTen B TPAHCMOPTHOM MOMIOXEHUM
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

5000X2500X3200 mm, mMacca 5 T.

lMoaBecHbie sronbkn J1-100-600. [0 Havana paboT ux cne-
AyeT  UCMbITbl-
BaTb Ha TpoW-
HYIO  Harpysky
(TpoiHas Macca
nonbky, pabo-
4nx n MaTepua-
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g ¥
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NONbKY MOAHM-
MaloT Hag 3eM-
nemn Ha 50—100
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BaloT B noaBe- U
LUEHHOM COCTO- &
AHUKM 8—12 y C
COOTBETCTBY!O- f
LM rpy3om. Puc. 2.15 — NoaecHas ntonbka J1-100-600.

Jlronbka
J1-100-600 (puc. 2.15) rpy3onoabeMHoCTblo 600 Kr npegHasHaveHa
Ans paboT Mno oTAeNKe 34aHWN KpyrnHorabapuTHBIM YTENUTENEM C
MaKCMManbHbIMKM pa3mepaMu 3X2,5 M. Ha Kpblwe 34aHus ycTaHaBu-
BalOT ABE KOHCO/W, Ha KOTOpble MOABELIMBAIOT ABa MPy30BbIX M ABa
npeaoxpaHnUTenbHbIX KaHaTa. Mo kaHaTaM ¢ noMowbto nebeakun J190-
500M ntonbka MOXET nepeMeLLaTbCs BBEPX U BHU3.

[ns npepoTBpalLeHMsl NageHns Nofbku Npy obpbiBe, ocnabne-
HUW TPY30BbIX KaHATOB, HEUCNPABHOCTU B nebeakax ntofibka obopy-
AoBaHa nosutensiMu. MNpu cpabaTbiBaHMKM NOBUTENEN NtONbKa HageX-
HO MOBWCAET Ha NpPeAaoXpPaHUTENbHBIX KaHaTax.

MakcumanbHas BbicoTa noabema 100 M, CKOpOCTb nogbema
4,35 M/MuH, rabaputbl 6300X1000X2150 MM, macca 1200 kr.

3000
6300
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Y TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

Jlronbka J13-100-300

onbka anekTpuduumpoBaHHas J13-100-300 npepHa3HayeHa
ANs nogbemMa AByx paboumx C MaTepuanamm M MHCTPYMEHTOM Ans
BbINOMHEHMS OTAENOYHbIX paboT Ha dacagax 3aaHui.
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Puc. 2.16 — Jlioneka J13-100-300
1 — cBapHol kapkac 13 Tpyb; 2 — anekTpoobopyaoBaHue; 3 — ne-
6enka; 4 — kaHaToBeAyllas cuctema; 5 — 6nokupytoLLee YCTPOUCTBO
pY4YHOro nNpuBoAa; 6 — orpaHMunTENb; 7 — NOABECKA JIONbKN K KOH-
consM; 8 — KaHaT NpefoXpaHUTENbHbII

Jlionbka npeacTaBnsieT cobon CBapHOW Kapkac, Ha KOTOPOM o
TOpLUaM ycTaHoBMeHbl ABe hpUKLMOHHO-b6apabaHHble nebegku n LeH-
TpobexHble noBuTens. Jlionbka NoABENBAETCS Ha ABYX IPY30BbIX U
[ABYX MpeaoxpaHuTenbHbIX KaHaTax, 3aKpensieHHbIX Ha KOHCOMSIX,
YCTaHaB/MBaEMbIX Ha Kpblwe. [N HaTsXKeHUs KaHaToB K UX KOHLAaM
NnoABeLIMBAlOTCS rpys3bl.

YnpaBneHue ntonbKoW OCYLLECTBASIETCA C My/bTa, YCTaHOB/EH-
HOro Ha Kapkace.
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

MoaMocTn nepeaBMIKHbIE
BO-10,6-12.

Boiwka BO-10, 6—12 npeg-

CTaBnsieT cobon  YeTbIpeXKONeCcHy

TENexKy C YeTblpbMsi BUHTOBLIMU MO-

BOPOTHbIMW AOMKpaTaMu. JfeKTpose-
6eaka mMowHocTbio 1 KBT, pasmelyeH- : uf
Hast B HWXKHEW YacTu TENEXKM, Nnoj-
HMMaeT u onyckaeT nnatdopmy C
orpaxgeHueM. BHyTpu 34aHMS BbILLKY
nepemeLLaoT BPYYHYIO.

Pa3mepsl nnatdopmbl
4000X2000 MM. abapuTHble pa3mepsl
BbILIKM B paboyem nonoxeHun (anu-
Ha X wupuHa X MakcMManbHast BbICO- :
Ta) 4076X3230X11600 mM; Macca . T
2200 «kr. BN — =

YcraHnoBka ghacagroro
nogveMHnka Ha 3gaHmne. dacap-
Hble  MOAbEMHUKM  (CTPOUTENbHbIE
JIONbKN)  MPUMEHSIIDTCA  Ansl  OCy-
LEeCTBMIEHMS MOAbEMA ftoAen, WH- 7 il
CTPyMeHTa M MaTepuanoB AN MOH-
TaXHbIX U PEMOHTHbIX paboT Ha (a-
Cajax XWblX U MPOMbBIWEHHBIX 30a- “mm—— e
HUN. PacagHeie
10ABLEMHUKM NOAPAZAENSAOTCS Ha
OOHOMeCTHble  (0AHOMOABECHbIE) U
[BYXMECTHbIE.

- OBHOMECTHBIN ghacanHbivt
104bEMHMK NOABELLNBAETCA Ha OHOM
KOHCONIM KOTOpasl pacnosnaraeTcs Ha
Kpbllle 3A4aHWs C MOMOLLbIO ABYX KaHaTOB- OAWH Fpy30BOW, BTOPOM
CTPaxoBOYHbIN. Tak e dacaaHbli MOALEMHUK CHAbXeH KOHTprpy3a-
MW, KOTOpble YCTaHaBNMBAOTCA Ha KOHCOSMW.

- AByXMeCTHBIVI (pacagHbIv MoAbEMHMK NOABELLNBAETCS Ha
[BYX KOHCONSIX YCT@HOBJNIEHHbIX Ha Kpbllle 3[4aHWUsi, COOTBETCTBEHHO
KaXkasi KOHCOJb MMEET rPy30BOM U CTPAXOBOYHbI KaHATHI.

OAHOMECTHbIH ghbacagHbllii MOABEMHHUK CNYXWUT ONS NOAb-
€Ma OAHOro 4esioBeka W MMeeT rpysonogbeMHocTb 120 kr, gByx-
MECTHbINH pacagHbeiii nogvbeMHMK IMEET Tpy3onoabeMHOCTb 300
kr. Ecnn Heobxoanmo nogHsATL 6onee Taxxenble MaTepuanbl U UHCTPY-
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Puc. 2.17 — Bbiwka BO-10,6-500 :
1 — Tenexku, 2 — KOMOHHbI,
3 — nnatdopma
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TexHoJiOorMYecKUe nmponeccbl 1 MeXaHMU3alUA B CTPOUTE/IbCTBE

MEHT TO rpy30MnoAbEMHOCTb MOXHO yBennuntb A0 500 kr.

CrpouTenbHble NKOJIbKM 060pyaOBaHbl OrpaXaeHnsamMu, co
CTOPOHbI C KOTOpOM Mpou3BOASTCA paboTbl BbICOTA OrpaXAeHWsl Co-
cransieT 1000 MM, CTOpPOHbI C KOTOPbLIX paboTa He NPON3BOANUTCS Bbl-
CoTa orpaxaeHus coctasnseT 1200MM. Tak e orpaxaeHus cnyxat
ANS KpenneHns paboumnx CTpaxoBOYHbIMK MOSICAMK.
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Puc. 2.18 — YcTaHoBka ¢hacagHOro NnogbeMHUKA Ha 34aHue

KomnnekTylowme ana chacagHbiX NOAHEMHUKOB:

- Jlebenka J13® 500;

- Xene3ob6eToHHble(48kr) nnu meTannmyeckme(20kr)
KOHTIpy3a;

- KoHconu Bbinet 0,9M;1,5M; 2,5m;
Kapkac dacagHoro noabeMHuka;
KaHaT, kabenb;

- [pyrue KOMNAeKTyloLwme 1 3anacHble 4YacTy.

Bbilikn TYpbI nepeaBHIKHbIE C paboYnM HacTHiiom 2,0M
X 2,0M

BbIlWKK Typbl NepeaBuXHbIE — NPEACTABNAIOT CO60M 06BEMHYIO
NPOCTPAHCTBEHHYIO META/INIMYECKYKD KOHCTPYKUMIO Ha Konecax, Co-
CTOSILLYIO M3 paM-NeCTHWU, raHTenein, AnaroHanbHbIX CBsI3el, HacTu-

NOB, KONecHol 6a3bl, GOKOBbIX Onop. [aHHbii BuA NecoB nped-
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TeXHOMOYMHeCKMel[pOueCCbIH MeEXaHU3allud B CTPOUTEJ/ILCTBE

Ha3HayeH ANs NpoBeAeHUs! PEMOHTHbIX, CTPOUTENbHbIX, pecTaBpaum-
OHHbIX, MOHTaXHbIX W Apyrnx paboT Ha BblcoTe, rae pabodyas 30Ha
HaxoAMTCA B Pas/MYHbIX MeCcTax M ecTb NoTpebHOCTb nepeaBuraTb
KOHCTPYKUMIO. MakcuManbHasi BbiCOT@ BbIWEK Typ paccyvMTaHa Ao
19M. Harpyska Ha pabouunit Hactun coctaBnsieT 200kr. Bbicota 60ko-
BbIX paM-nectHuy — 1,2M. KoMnnekT paM-necTHud, raHTenen u ava-
roHanen HasbiBaeTcs «Cekumsi yanumHeHue». LLar yctaHoBKM paboue-
ro spyca 0,4M. OgHOBpeMEHHO MOXHO paboTaTb TONbKO Ha 1 spyce.
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Puc. 2.19 — Bolwwkn Typbl nepeaBmxiHble
BblCOTON 6-10 M.
1 — ocHoBaHue; 2 — cekums; 3 — cBs3b; 4 —
nectHuua; 5 — nectiunua; 6 — wWuT; 7 —
CBSI3b

Mpy Npou3BOACTBE BbIWEK Typ MNepeaBuMXKHbIX MCMOb3yeTcs
Tpyba C TonwmHou cteHku 1,5MM 1 anametpom 25mMm n 45mm. Coeau-
HSIIOTCS AMaroHasibHble CBS3M MpY NoMowm hNaXKKOBbIX 3aMKOB, YTO
He TpebyeT HMKAKOro MHCTPYMEHTa M CyLecTBeHHO obneryaer u
YCKOPSIET MPOLIECC MOHTaXa M AeMOHTaxa. Pabounin apyc coCTouT mx
Tpex HacTunoB (0auH C NokoM, ABa 6e3 ntoka), KoTopble yKnaablBa-
IOTCS Ha NonepeYnHbl paM-IECTHUL, PacroIOKEHHbIX APYr HanpoTuB
apyra. Cambld HUXXHWIA SIPYC paM-NIECTHUL YCTAHAB/IMBAETCS Ha KO-
necHyto 6asy (npodwmnbHas Tpyba 50x50MM). Bbasa umeeT Koneca
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TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

(anametp 200MM), aBa € TOPMO30OM U ABa H6e3 TOpMO3a, a TaKKe BUH-
TOBblE AOMKPaTbl, ClyXaliMe AN1s BblpaBHUMBAHMSA ropu3oHTa 6asbl u
BCEN BbIWKK Typbl. Tak Xe K HUXKHEMY spycy KpensaTcst 60KoBble OMo-
pbl (cTabunusaTtopsbl), KOTOpbIE CyXaT AOMOHUTENLHON OMOpon Ans
BbILWKM M obecreyvBatowme nyylly YCTOWUMBOCTb MpW NPOBEAEHUN
pabor.

MOHTaX M AEMOHTAX BbIWKWN TYpbl NEPEABUIKHOMN OCYLLECTBAS-
eTCs npeaenbHo 6bICTpo M nerko. [ns MoHTaxa TpebyeTcss MUHUMYM
[iBa Yenoseka.

1. CHayana ycTaHaB/MBAETCA Ha POBHYIO MOBEPXHOCTb KO-
necHas 6a3a, cocrosiwas n3 AByx 6anok 6a3bl, Ha KOTOpblE Mpeaga-
pUTENbHO MPUBUHUYMBAIOTCS YeTblpe Koseca, Aanee B CTakaHbl 6a3bl
YCTaHaBNMBAlOTCA FaHTenu, TakuMm 06pa3oM, 4Tob coeaunHuTb ABe
6anku 6asbl Mexay coboi (CM. pUCYHOK).

2. [anee ycTaHaBnMBalOTCA B CTakaHbl raHTenei (napan-
nenbHo 6ase) pambl-NECTHULBI APYr HaNpoOTUB [pyra, NPeABapUTESb-
HO YCTaHOBMB OOBEMHYIO AMaroHasb, Kak MOKa3aHO Ha pUCyHke. B
BEPXHIOI0 YacTb paM-NeCTHUL, YCTaHaB/IMBAETCS elle oAHa Mnapa raH-
Teneit. Mocne 3aKpennsioTCs AMaroHasibHble CBS3W MeXAY BEPXHUMM
N HWKHUMMW FaHTENSIMM MOCPEeACTBOM (h/IaXKKOBbIX 3aMKOB (CM. pucy-
HOK).

3. BokoBble onopbl (cTabunusaTtopbl) KpensTtcs K 60KOBbIM
CTOMKaM paM-nectHul. KOMMNeKTyTCs BbIWKW Typbl NEpeaBUdKHbIE
60KOBLIMM ONOpamMu cornacHo «PykoBoacTBy No akcnyaTauum».

4, [anee MOHTaX BCeW KOHCTPYKLUMM OCYLLECTBSIETCA aHa-
nornyHo n.2. Mpu MOHTaxe HeobxoaMMO yCTaHaBAMBaTb 0O6bEMHble
[MaroHann cornacHo «PykoBoACTBY MO aKCnyaTaumm».

5. Pabouve HacTUbl YyCTaHaBAMBAOTCA MeXAy pamMamu-
NecTHUUAMKU pacnosioKEHHbIMU APYr HAaNpOTWB Apyra Ha NonepeYnHsbl
(cM. pucyHok 2.19).

Jleca npucrasHsbie JIOP 3316 (xomyToBbie)

MpeaHasHayeHbl Ans pasMelleHust paboyero nepcoHana u Mma-
TEepuanos Mpu BbIMOSHEHUN CTPOUTENBbHO-MOHTaXHbIX paboT npu BO3-
BEAEHUW, PEKOHCTPYKLIMM U PEMOHTE 3[aHUIA U COOPYXXEHMIA.

MakcumanbHas BbicoTa flecoB — 40 M. Bbicota pabodyero sipyca
— 2 M. War croek BOonb cTeHbl — 2,5M. PaccTosiHue Mexay CToMKaMu
- 1,25 M. Konnuectso paboumnx spycos — 19 wrt. Jonyckaemas pabo-
yas Harpy3ka — 200 kr/kB.M. Bec necoB Ha 1000 kB.M dhacapa, Macca
-127

B KOMMMEKT XOMYTOBbIX /SI€COB BXOASAT: CTOWKW, M/CTONKM,
OrpaxaeHusi, nornepeynHbl, 6alMakyM, XOMyTbl, MHOrOPa3oBble U 04-
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Puc. 2.20 — CxemMa XOMyTOBbIX /1ECOB

Jleca cTpounresibHbIe wWTbIpeBsie TpybyaTsie

LUTbIpeBblE CTPOUTENbHBLIE Jleca OT/IMYAIOTCA BbICOKUMMU 3KC-
NnAyaTauMOHHBIMKU KavecTBaMu, HafeXHOCTbio M 6e3onacHocTbio. Oc-
HOBHbIMW KOHCTPYKTUBHbIMW 3JIEMEHTaMMU SIBNISILOTCS METAsIIMYECKne
Tpy6uaTble HECyLLe CTOMKU U PUrenn, U3 KOTOPbIX MOHTUPYETCS Kap-
Kac NecoB, a TaKxXe AepeBsaHHbIE LWNUTLI AN HacTuna. FoToBoe coopy-
)KEHWE TNpeAcTaBnseT cobol MpPOCTPAHCTBEHHO-SPYCHYIO CUCTEMY,
0651a4atoLLyI0 BbICOKOM CTEMEHbI0 XXECTKOCTU, MO KOTOPOW nepeasu-
ralotca paboune. bnarofaps BbICOKOM MPOYHOCTU KOHCTPYKLMK, Ha
Hel MOXHO pa3MellaTb AOCTAaTOYHO Tshxenoe obopyAoBaHWE M MaTe-
pvanbl. Cdhepa NpUMEHEHMSI BK/IIOYAET OTAENKY M PEMOHT dacaaos

30aHui BbicoToM Ao 100 MeTpoB. Jleca cTpouTenbHble TpybuaTbie
WTbIpEBbIE MPUMEHSIOTCA ANS pa3MelleHusl paboyero nepcoHana u
MaTepuanoB MpU CTPOUTENbHO-MOHTaXHbIX paboTax Mo pPeKoHCTPYyK-
UMW U1 BO3BEAEHMIO 3A4@HWIN U COOPYXXEHUIA. DKcrnyaTaums obopy-
[JOBaHMS TaKOro Tuna gJonyckaeTtcs npu Temnepatype ot -30 go +40
°C.
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TTonepeuyHa

T XOMYT ISTyXOH

T JlecTHMLA

S Croiika

~___ bamimak

Puc. 2.21 — Jleca cTpouTesnbHble WTbIPEBbIE TPybUaThie

Begomocrs norpebHOCTHM B MaTepHasiax M U3AEJTHIX CO-
CTaBNSETCA Ha OCHOBaHUKM noacyeTa obvemoB pabot m ICH 9-04-
2004, nyTeM yMHOXEHMSI HOPMbl pacxoaa MaTepuana Ha obbeM pa-

60T. [aHHble 3aHocsaTCa B Tabnuuy 2.19.

Tabnuua 2.19 — MNotpebHoCTb B MaTepuanax u n3genunsx

HanmeHoBaHWe MaTepuana
(mapka, OCT)

EavnHnua
n3MepeHust

MoTpebHocTb
B MaTepuane

1

3

lepeyeHp MalInH, Me€XaHU3MOB, CPEACTB NMOoAMAaLUNBa-
HHS, MPHCIIOCOO/ICHMI M MOHTAXKHOH OCHacTikm B Tabn. 2.20
[O/MKHbI BbITb BK/OYEHbI BCE MaLUMHbLI, MEXaHW3Mbl, CpeacTBa Mnoa-
MaLlMBaHUs, NpUCNocobneHns n MoHTa)KkHash OCHacTka, HeobxoanMble
NS BbINONHeHNs pabor.

Tabnuua 2.20 — MNepeyeHb MalLMH, MEXaHU3MOB, CPeaCTB MNoA-
MaLLUMBaHMsI, NPUCNOCOBNEHNI N MOHTAXXHOW OCHACTKM

Mapka, TexHuyeckass | Konudyecrtso,
HanmeHoBaHve Ha3HaueHve
XapaKTepucTuka LUT.
1 2 3 4

MeponpusaTua no KOHTPOJIIO M OYEHKE KayecTBa CTpPo-
HUTE/IbHO-MOHTAa)X@(HbIX paboT OCYWECTBNSETCS B COOTBETCTBUM
¢ TpebosaHuammn CHull 3.04.01-87.
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2.5 litykaTtypHblie paboTbl
2.5.1 O6wme cBeaeHNs NO BbINOJIHEHUIO LWUITYKATYPHbIX pa6or

LLTykaTypka — OTAENOYHbIVA CIO Ha NMOBEPXHOCTAX Pas3fUyHbIX
KOHCTPYKUMI 34aHUIA U COOpYXeHUI (CTeH, Neperopofok, nepekpbl-
TWIA, KOMOHH), KOTOPbI BbIPAaBHUBAET 3TV MOBEPXHOCTU, NPUAAET UM
onpezeneHHyto GopMy, 3almwaeT KOHCTPYKUMKU OT Bfiaru, BbIBETPU-
BaHWs, OrHsl, MOBbLILIAET COMPOTUBNEHME Tennonepeaaye, yMeHblIaeT
BO3AYXOMPOHMLIAEMOCTb M 3BYKOMPOBOAHOCTb OrPaXKAaloLMX KOH-
CTPyKLMM.

Mo Ha3HAYEHUIO M CBOWCTBAM MOHOJSIMTHbIE LUTYKATYpPKWU Moa-
pa3aensioT Ha ObblYHble, MpeAHa3HaYeHHble ANsl 3KCr/lyaTauum B
HOPMasbHbIX TEMMNEPaTyPHO-BNAaXKHOCTHBIX YCII0BUSIX, U CNEUManbHbIE,
BbINOMHSAOLLME 3aLUUTHbIE PYHKLMM I
MO OTHOLLUEHWIO K OCHOBAHMIO.

ObbIYHbIE LITYKATYPKM B 3a-
BMCMMOCTM OT TLLATENBbHOCTM Bbl-
MOSIHEHMSI MOAPA3fensoT Ha Tpu
KaTeropum: MpocCTble, YyYLUEHHbIE
N BbICOKOKAYeCTBEHHbIE.

MpocTyto WTyKaTypKy Aena-
I0T M3 [ByX C/I0EB pacTBopa
(obpbi3ra 1 rpyHTa 06LUen TonLm-
Hol ao 12 MM), cxeMa KOTopo no-
KasaHa Ha puUCyHke 2.22.

OwTyKaTypuBaHuio noasep-
raloTcsl MOBEPXHOCTU KUPMUYHbIX, H
6EeTOHHbIX, TMNCOBETOHHBIX U ApY- / \/\_
rMX CTEH W MEperopoaok C Lenbio
NpuaaHUsi NMOBEPXHOCTM KOHCTPYK- 12
UMK, HE3aBMUCMMO OT KaTeropuu wu
Krlacca 3AaHuii U COOpPYXKEHWIA, 3a-
LUMTHBIX M AEKOPATUBHBIX CBOMCTB,
MOBLILEHUS1 COMPOTUBNEHNS Ten-
nonepepaye, yMeHblLUEHUS BO34yXOMPOHULAEMOCTU W 3BYKOMPOBOA-
HOCTM OrpakAatoLMX KOHCTPYKLIMIA.

YcTposicTBO MpPOCTbIX LWITYKAaTYPHbIX MOKPBHITHH BHYT-
PEHHHUX CTEH M Neperopogox MexXaHN3npPOBaHHbIM CITOCO60M.

BeTOHHbIE M rMNCOBETOHHbIE MOBEPXHOCTU O OLITyKaTypuBa-
HUS 06pabaTbiBaAlOTCS HAPE3KOW, HACEYKOM U FPYHTOBaAHMEM. Kupnnu-
Hble MOBEPXHOCTM OYMLLAIOTCS OT MblfK, FPsi3n, HaMIbIBOB pacTBopa.
Mpy HEOBXOAMMOCTY AO/MKHbI BbITh NPOM3BEAEHBI HACEUKM MOBEPXHO-
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1 — ocHoBaHwue, 2 — 06pbI3r, 3 — rpyHT, 4
— HaKpbIBKa.



TKuo

praBﬂeHI/le AUCTAHIOHMOHHOTIO OGy‘ieHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/II(aL[I/II/I

TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

ctn. OT KayecTBa NOArOTOBKW MOBEPXHOCTM NOA OTAENKY 3aBUCUT
cuenneHve (agresvs) LWTYKaTypHOro MOKPbITUS C OCHOBaHueM. [Ans
BHYTPEHHEW OTAENKM CTeH WM NeperopoAoK 3TOT MOKasaTeslb JOMKEH
6bITb He MeHee 0,1 MMa.

Ha noanexawmx owTyKaTypyvBaHWIO MOBEPXHOCTSX He Aonyc-
KaloTCs XUpOoBble, BUTYMHbIE N MACsHbIE NATHA (Cneabl CMasku), Bbl-
COMbl, BLICTYMAOLWWAs apMaTypa, pXxaBunHa. B cyxyto norogy npu Tem-
nepatype Bo3gyxa +23 °C 1 Bblle nognexaliue OWTyKaTypuBaHUIO
Y4aCTKM CTeH M3 MEesKOWTYYHbIX CTEHOBbIX MaTepuanos (Kupnud,
6110KM U T.4.) HEOBXOAMMO YBNAXKHSITD.

MoBepxHOCTK, NoAnexaluue OWTyKaTypuBaHWIO, MPOBEPSIOTCS
MPOBEWMBAHWEM B BEPTUKANbHOW M FOPM3OHTASIbHOM MIOCKOCTSIX C
YCTQHOBKOW MHBEHTAPHbIX CbEMHBIX MapoK.

OwTyKaTypuBaHne MnOBEPXHOCTU COCTOWUT U3 Cleayowmx Mno-
CNeA0BATESbHBIX TEXHOMOMMYECKMX OMNepaunii, BKIOYAOLMX:

—  MOAroTOBKY MOBEPXHOCTM NOZA OLITYKaTypuBaHuE;

—  MNpoBeLUMBaHWE NOBEPXHOCTEN C YCTPOWCTBOM MasikoB;

— MNpWeM W TPaHCMOPTMPOBaHWE LUTYKATYPHbIX PacTBOPOB
Aanst obpbi3ra u rpyHTa Ha pabouee MecTo;

—  HaHeceHwue 0bpbi3ra;

—  HaHEeCeHWe rpyHTa;

—  pa3paBHMBAHME HAHECEHHOrO rPpyHTa;

—  pasgesnka yrnos;

—  pasgesika NnoTosI0YHbIX PYCTOB;

—  3aTMpKa LITYKaTypHbIX C/IOEB MalLWHOW;

OTAesKa OTKOCOB M 3ar/yLVHbI.

Ha pucyHke 2.23, 2.24, 2.25 npeacTtaBfeHbl cneayrowme Tex-

HOIorM4YecKne onepaumm:
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PucyHok 2.23 — lNocneposa- PucyHok 2.24 — Pa3spaBHuBa-
TeNbHOE HaHeceHWe CNoeB HWe Cnosi rpyHTa
obpbi3ra, rpyHTa

PucyHok 2.25 — MexaHu-
3MpOBaHHas 3aTupka
NMOBEPXHOCTU

TpaHCNOPTMPOBAHWE LUTYKATYPHbIX PacTBOPOB M HAHECEHME UX
Ha OLUTYKaTypuBaeMyto MOBEPXHOCTb MPOM3BOAWTCS C MOMOLLbIO LUTY-
KaTypHbIX arperaTtoB, COCTOSILUMX M3 LUTYKaTypHbIX YCTAHOBOK M pac-
TBOPOHACOCOB, a AJIs NMPUrOTOB/IEHUS, MPOLEXUBAHUS U TPaHCNOPTU-
pOBaHWsl PacTBOPOB NMPUMEHSIETCS WUTYKATYpHbIV arperart.
Mopaya pacTBOpa PacTBOPOHACOCaMK COCTOMT U3 CleaytoLmx
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TEXHOSIOrMYECKNX NPOLIECCOB:

—  npouexwuBaHue pacTBopa CaMOTEKOM MpU MpPUEMKE;
nogava pacrsopa B 6yHKep Ha 3Taxu;

—  yCTaHOBKa W NepeHocKa pykasa no xoay paboThbl;

—  o4mncTKa ceTkun byHkepa OT OTXOAO0B;

—  MpPOMbIBKA M NpoAyBKa pyKasa C yaaneHueM npobok.

Temnepatypy B 10 °C B nomelieHMn HeobXoaMMO MoAAEpXu-
BaTb KPYrNOCYTOYHO, HE MEHee YeM 3a 2 CYTOK A0 Havana un 12 cyTok
nocsie OKOHYaHMS WTyKaTypHbIX paboT.

BHYTpeHHME MOBEPXHOCTU KaMEHHbIX M KMPMWUYHbBIX CTEH U Me-
peropoAoK, BO3BeEHHbIX METOAOM 3aMOpaXMBaHWs, cneayeT OowTy-
KaTypuvBaTb MOCNE OTTAMBaHWUS KMAAKN C BHYTPEHHEN CTOPOHbI He
MeHee YeM Ha MOSOBMHY TOSLWMHBI CTEHBI.

OwTyKkaTypmBaHue MOBEPXHOCTM BbIMOSIHAETCS NyTeM HaHece-
HVSI LITYKaTYpPHbIX COCTABOB B C/IEAYIOLLEN NOCNeA0BaTENbHOCTY:

—  HaHeceHue o6pbi3ra M3 O0ObIYHbIX LIEMEHTHO-MEeCcYaHbIX
pacTBopoB;

—  HaHeceHue Cos rpyHTa U3 06blYHbIX LIEMEHTHO-MEeCHaHbIX
PacTBOPOB C MOC/EAYOWMUM ero paspaBHUBAHUEM U 3aTUPKOW.

Mpy HaHeceHMM obpbi3ra TOMWMHA COS He A0/MHKHA MpeBbl-
watb 5 mMM. Yepes 1 — 2 yaca nocne Toro, Kak obpbi3r Ha4yHET 3a-
TBEpAEBaTb, HAHOCMTCS FPYHT TOJLIMHON He 6onee 5 MM.

PyuHble WTyKaTypHble paboTbl BbINOHAOTCS B COOTBETCTBUM C
pPEKOMEHAYEMBIMOM  CXEeMOW OpraHu3aumu pabodero Mecrta, npea-
CTaBNEHHOW Ha puUcyHke 2.26, C WCMNONb30BaHWEM HEOBXOANMbIX
CPeAcCTB MexaHu3auum M MHCTPYMEHTa W MPUroTOB/IEHMEM pacTBopa
Ha paboueM MecTe.

CxeMa opraHusauum MexXaHuW3MpPOBaHHbLIX LITYKATypHbIX paboT
npeacTaBfeHa Ha pUCYHke 2.27.
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PucyHok 2.26 — CxeMa opraHu3aummn pabodero mecta npuv OWTyKaTypuBa-
HUM NOBEPXHOCTU BPYUHYIO
1 — cTeHa; 2 — 06pbI3r U3 LLEMEHTHO-NECYAHOro pacTBopa; 3 — Col rpyH-
Ta U3 LEMEHTHO-NECYAHOrO pacTBopa; 4 — BOAONPOBOAHLIN WaHr; 5 —
NPOTUBHU; 6 — MPUEMHbIN ALMK; 7 — pacTBOPOMeLLanka; 8 -AwWwmK Ans
LeMeHTa.
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PucyHok 2.27 — Cxema opraHu3auny paboyero Mecrta npu MexaHusupo-
BAHHOM BeAieHWM LUTYKaTYpHbIX paboT
1 — cTeHa; 2 — 06pbI3r U3 LIEMEHTHO-NECYAHOro pacTBopa; 3 — c/iol
rpyHTa U3 LEMEHTHO-Nec4YaHoro pacreopa; 4 — pactsoponposog; 5 —
AWKK ansa cbopa pacTteopa nocne HaHeceHus obpbi3ra u rpyHTa

OCob6eHHOCTH HaHeCeHNs pacagHOM LUTYKaTypPKH

CoBpeMeHHast oTaenka dacaga, AO/MKHA BbIMOHATL HE TOMBbKO
CBOK 3CTETMYECKYID pPOfib, HO M HEKOTOpble Apyrue yHKUMK, Takue
KaK 3alMTa MOBEPXHOCTU OT pPa3fiMyHbIX BHEWHWX BO3AEUCTBUIA.
Kpome TOro ans toro utobul dacag He pa3pywancs, notpebyercs
obsa3zaTenbHO acagHas rmapousonsums. dacagHas WTykaTypka B TO
e BpeMs MoXeT obnagaTtb BogooTTankmsaowmm ahdekTom, a Takke
[AOMOSIHUTENbHO YTennnTb AOM. Ho npexae 4eM npousBoauTb oTaenN-
Ky (pacapa 34aHus, B nepByto ovepeab notpebyeTcs caenaTtb Hapyx-
HYIO ruapousonsumio dacaga, NpPoM3BECTM MOHTaX KPOBAM W BCeX
OCTasIbHbIX KOMMOHEHTOB.

Mepen oTaenkow cneayeT obsizaTeslbHO OYMCTUTL (acag mno-
CTPOVKM OT Pas/IYHbIX 3arpsi3HEHUI, NbIM U Apyrux Yactuu. O6s3a-
TebHO, YTOBbI NOBEPXHOCTb CTEHbI BblNla MOHOCTLIO POBHOW. B Bep-
TUKaSIbHOM YacTU He AO/HKHO MPUCYTCTBOBATb COBEPLUEHHO HUKAKMX
OTKNOHEHWI. Y4acTKW, KOTOpble MPEBbIWAOT MoKasaTenb 1,5 caHTu-
METPOB, CleAyeT 3apOBHATL CI0EM BbipaBHMBalOLWeN cmecu. Ecin Ha
NMOBEPXHOCTM CTEHbl MPUCYTCTBYIOT oOnpefeneHHble 6yrpbl, TO WX
HeobxoaMMo cpybuTb Npu nomoLum 3ybuna.

Ecnu Ha ynuue CTouT Cyxas Moroga, TO B TakOM Cy4vae cneay-
€T NpeaBapuTeNIbHO YBNaXHWUTb MOBEPXHOCTb CTeH. HaHeceHue wTy-
KaTypKU MOXHO OCYLLECTBMATb BPYYHYIO MpU MOMOLLM CrEeUManbHOM

ionaTtku, KUCTU UNU AaXke Balin-  Ka. Takke Ana HaHeceHus wTy-
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KaTypku MOXKeTe BOCMOJ/Ib30BaTbCs CrneumanbHON MalumHoi. Mo Bo3-
MOXXHOCTW HEO6XOAMMO NPOU3BECTU OTAESKY CTEHBI 33 OAWH MPUEM.

LLTykaTypku 6biBatoT 06bIUHBIE M AEKOPATUBHbIE.

OG6bI4HbIE WTYKATYPKHM CNyXaT OCHOBAHWEM NOA OKpalluuBa-
Hue. WX BbINOMHAT M3 HEOKPALIEHHbIX W3BECTKOBbIX, LEMEHTHO-
W3BECTKOBbIX, N3BECTKOBO-TUMCOBLIX UMW LEMEHTHbLIX pacTBOpoB. Bce
pacTBopbl, KPOME WM3BECTKOBO-MMMCOBbLIX, NMPUMEHSIOT NS OWTyKaTy-
puBaHWS MO KMpnudy n 6eToHy. MN3BecTkoBO-rMncoBbIMM pacTBOpaMu
OLUTYKaTypVBAIOT TOSIbKO AEepPEBSHHbIE NOBEPXHOCTMU.

AexopatuBHble WTYKaTypKH BLINONHAIOT U3 NpeaBapuTesb-
HO OKpaLleHHbIX PacTBOPOB C 3anOSIHUTENSIMU Pa3HON KPYMHOCTU Unn
C UCNOMb30BaHNEM LIBETHbIX LIEMEHTOB.

PacTBopbl OKpaluMBalOT BBEAEHNEM B HUX CyXMX CTPOUTENbHbIX
KpacoKk. Kpacku A0/MKHbI ObITb CBETO- M LLENOYECTONKUMU. OHU He
AOMKHbI pa3pyLlaTh BSXXYLIMX BELWECTB UAN MOHWXKATb UX MPOYHOCTD.
3anonHUTeNsIMN TakWX PacTBOPOB MOMYT CAYXWTb KPYMHbIE MECKM,
MpaMopHas Wan rpaHUTHas KPOLLKa, KPOLIKa KPacHOro Kupruya.

B 3aBMCMMOCTM OT NpuMMeHsieMblX MaTepuanos 1 cnocoba obpa-
60TKM WITyKaTypKu MoApa3aensioTcs Ha M3BECTKOBO-NecyaHble, Tep-
pa3suToBblE U KaMeHHbIE, a TakxXe LITyKaTypku, obpabaTbiBaeMble ny-
TEM TpaB/IEHUSI KUCOTOM.

M3BecTKOBO-NecyaHble LBETHble LITYKaTypKu NPUMEHSIOT Ans
OTAENKN KMPMUYHBIX CTEH, @ TakXe MOBEPXHOCTEN M3 MaTepuasnos,
umetolmx Mapky 50 n HWxe, Hanpumep, nerkuii 6eToH, Tyd, paky-
LIeYHUK, NOpUCTble 6ETOHHbIE 60KU. ITU LITYKaTypKU HAHOCAT Ha
FPYHTbI C HEGOMBLWMM KONMYECTBOM LeMeHTa. VX Henb3s HaHOCUTb Ha
NMOBEPXHOCTM M3 MNOTHOro 6eToHa, Tak Kak OHW MOryT CO BpeMeHeM
OTCNamBaTbCs.

TeppasuToBble WTYKaTYpKU NPUMEHSIOT ANS OTAENKN CTeH, KO-
NOHH, LOKONEen M ApYrMx 4acTen KanuTanbHblX 34aHui. KameHHble
WITYKaTYPKN UMUTUPYIOT O6SIMLIOBOYHLIM NMPUPOAHLIA KaMeHb (rpaHuT,
Mpamop, M3BECTHSK, Tyd). DTUMM LITyKaTypkaMu OTAEeNbIBaloT Mo-
BEPXHOCTU W3 TsKenoro, naoTHoro 6eTtoHa, kupnuya, T.e. MaTepua-
N10B, nMetowmx Mapky He Hwke 100. Npy HaHECEHMN KaMEHHbIX LUTY-
KaTypOK Ha MOBEPXHOCTH, BbINOSHEHHbIE U3 MEHEE NPOYHOro MaTepu-
ana, OHW OTCNauBaloTCA. KaMeHHble WTYKaTypKU HaHOCAT Ha LEMEHT-
Hble FPYHTbI.

Mpn owTykaTtypuBaHun dacagoB AeKOpPaTUBHbIMW pacTBOpaMu
60MbLUY0 poNb UrpaeT NpaBubHOE YCTPOMCTBO NIECOB U pacnonoxe-
HWe MeCT UX KpenseHus. Jleca Hago KpernuTb B TakMX MecTax, KOTO-
pble N0 OKOHYaHUKM paboT MOXHO 6b110 Hbl akKypaTHO 3aaenathb.
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2.5.2 MpakTnueckoe 3aHaTue N25: TexHos0rMa ycTpoicrea
MOHOJINTHOM LUTYKATypPKK

3afaHve:

1. BbINonHWTL NoacyeT 06beEMOB LUTYKATypHbIX paboT.

2. PaccunTaTb KanbkynsiumMio 1 rpadpmk npov3BOACTBA pa-
60T.

3. PazpaboTaTb MeponpusaTUS MO KOHTPOJIO M OLIEHKE Ka-

yecTBa CTPOMTENbHO-MOHTaXHbIX paboT.

BapvaHTbl 3agaHuii B Mpunoxenun 5 (MpumedvaHue: BapuaHT
30aHWs1 AN BHYTPEHHEW WITYKaTypku 6paTh 13 MpunoxeHus 1, Bapu-
aHT 3daHus ans QacagHou WTyKaTypku m3 lMpunoxxeHus 4 cornacHo
CBOEMY BapWaHTY).

lMogcyer o6bemoB pabor.

lMnowane wrykartypkn hacagHbix CTeH Crnepyetr UcHUc-
NSATb 3@ BbIMETOM MJIOWAAN NPOEMOB MO Hapy>XHOMy 06B0AYy KOPO6OK.

Mpy BbICOKOKAYECTBEHHOW LITYKaTypke dacafoB niaowanib, 3a-
HMMaeMasi apXWUTEKTYPHbIMKM AeTansaMu  (KapHM3amu, MosiCkamu,
HaNMYHUKAMM U T. M. TAHYTbIMM AETansMmn), a TakKe NpuMbIKaoLWMMn
K 34aHMI0 KOMIOHHaMM U NWSICTPaMM, HE BKTKOYAETCS B NJIOWaab CTeH
N AOMKHA UCYMCNSATLCA OTAENbHO. MpK ynydlleHHON WTyKaTypke da-
CafoB TAMM U KApHWU3bl OTAENbHO MCYUCNATBCS HE AOSMKHbI, TaK Kak
BbITIrMBaHWE 3TWX AeTasle HOPMaMK YUYTEHO.

OKOHHble OTKOCbl U OT/IMBbI, ABEPHblIE OTKOCHI, @ Takxe 6oko-
Bble MOBEPXHOCTN BbICTYMAIOWMX M3 MIOCKOCTU CTEH WM BAAOLLMXCS
B TOJLY CTEH apXUTEKTYPHbIX U KOHCTPYKTUBHBIX AeTasieil npu BbICO-
KOKQUeCTBEHHOW LUITyKaTypke (hacafoB HaaNEXUT UCUUCIATb OTAENb-
HO, C noApasfeneHneM Ha Ase rpynnbl No wupmHe — o 200 MM u
6onee 200 mMM. lMpu ynydweHHON LWITykaTypke dacaga OTKOCHl U OT-
NMBbI OTAENBbHO 3aMepsTb He cneayeT, Tak Kak OWTyKaTypuBaHWe Ux
HOpPMaMM YYTEHO.

0O6beM paboT MO OWTYKATYPMBAHMIO KOMOHH (MPUMBIKAOWNX K
304aHUIO0 UM OTAENBbHO CTOSILMX), @ TakKe MUASCTP HaAIeXUT UcUnC-
NSATb MO NJIOWAAM UX BEPTUKAIbHOM NMPOEKLMM.

O6bbeMm paboT MO BLITAMMBAHUIO KAPHW30B, TAM, TOSICKOB,
Ha/IMYHUKOB W APYrMX TAHYTbIX A€Tanerd Mpu BblICOKOKAYECTBEHHOM
LWTYKaTypKke ¢acafioB HAANEXUT UCYNCNSATb MO MNolwaau, 3aHuMae-
MOV MMM Ha noBepxHOCTM (acaga (MO MpoekumMn Ha cTeHy). [lpu
YCTPOWCTBE KapHW30B C OTHOCOM, MPEBLIWAOWMM UX BbICOTY, 06BbEM
paboT cneayeT MCUMCNSTL MO NJOWAAM FOpM3OHTasIbHOW MPOEKLMK
KapHWU30B.

O6BbeM paboT o BHYTPEHHEH WITYKaTypKe Cnepyet onpe-
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[ensTb He MO OTAEeNbHbIM MOMELLEHUsM, @ MO KBApTUpe, 3Taxy, Cek-
umm 1 T. n. B uenoMm. Obbem paboT MO OWTyKaTypvBaHUO NOABasIb-
HbIX W YepAayHbIX MOMELLEHWNIA, @ TAKXKE LWAXT NOAbEMHUKOB cleayeT
NCUNCNSATb OTAENBHO.

0O6bem paboT NO OWTYyKaTypUBaHMIO BHYTPEHHMX CTEH Haane-
XUT UCUMCNATL 3@ BbIMETOM MJIOWAAN NPOEMOB MO HapyXHOMYy 06BO-
Ay KopoboK 1 nyowaan, 3aHMMaeMON TAHYTBIMU HanMYHMKaMK. Bbico-
Ty CTeH cieqyeT u3MepsiTb OT YMCTOro nona Ao NoToska.

O6bem paboT Mo OWTyKaTypuMBaHMIO MOTOMIKOB (B TOM uucne
KECCOHHbIX) HaANEXWUT MCYUCASATb MO MoWaan MeXxay BHYTPEHHUMM
rpaHsiIMM CTEH WKW Neperopoaok; Mpu 3TOM nowaab pebpucTbix ne-
PEKPbLITUIA CreayeT WCYMCNSTb MO Pa3BEPHYTOW MOBEPXHOCTU. BbiTS-
rMBaHWE KapHM30B U Nagyr HOPMaMy yYTEHO U OTAENbHO NCUMUCNSTHCS
He A0MKHO.

OwTykaTypuBaHme OTKOCOB, BOKOBbIX M BEPXHUX OKOHHbIX 3a-
FAYWWH HOPMaMM YUYTEHO M OTAENbHO UCUUCAATBCS He AOMKHO. O6b-
€M paboT Mo YCTPOMCTBY HMXKHUX OKOHHbIX 3arfylMH HaANeXUT UC-
YUCNATb OTAENBHO MO NJIOLWAAN 3ar/yLINH.

O6beM paboT Mo TAre BHYTPEHHUX HANMYHWKOB HAAIEXMUT UC-
YMCNSTb MO NJIOWAAM, 3aHMMAEMOW MMM Ha MOBEPXHOCTU CTeHbl (ro
NPOEKLUUN Ha CTEHY).

O6bem paboT No ycTaHOBKe /1IECOB CneayeT UCHUCISATD:

a) Npv OWTYKaTYpUBaAHMWN MOTOSIKOB M CTEH B MOMELLEHUSX —
Mo rOpU30HTAsIbHON MPOEKLMN MOTOMNKOB;

6) npu owTyKaTypMBaHUM B NOMELLEHNSAX TObKO CTEH, @ Takxke
(hacapoB — Mo BepTMKaNbHOWM NPOEKLUUK CTEH 6e3 BblYeTa NPOEMOB;

B) Npu OWTYyKaTypMBaHWM Ha dacagax TONbKO KapHM30B, TS,
OTKOCOB W HaJIMYHUKOB — MO MPOEKTHbLIM AAHHbIM.

Kanbskxynaynsa m rpagpmk nponssogcrsa paboT cOCTaBns-
lOTCSI @aHa/IOrMYHO NpeablAyLMM paboTam.

MocnenoBaTeNnbHOCTb BbIMOIHEHWS] TEXHOMOMMUYECKMX OMepaLmii
npu Mpou3BOACTBE LITYKATYypHbIX paboT B 3aBUCMMOCTU OT BMW/OB
WTyKaTypku (MpocTas, ynyylweHHasl, BbICOKOKAYeCTBEHHAs) U OLITY-
KaTypuBaeMbIX NMOBEPXHOCTEN NpuBeaeHa B Tabnuue 2.22.
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Tabnuua 2.22 — locnenoBaTeNbHOCTb TEXHONOMMYECKUX One-
pauuit B 3aBMCMMOCTU OT BMAA LUTYKATYPKU

TexHonornyeckue OwTyKaTypvsaHue
onepaumm NpocToe | yny4leHHOe | BbICOKOKAYeCTBEHHOE

MNoaroToBka
rMoBepXHOCTEN non + + +
OLITYKaTypuBaHue
rlpOBeLIJMBaHl‘/JIe + + +
noBepxHocTen
YCcTaHOBKa MasikoB - - +
HaHeceHwne obpblisra + + +
HaHeceHue rpyHTa + + +
Pa3paBHuBaHue + + +
HaHECEHHOr 0 rpyHTa
HaHeceHnne rpyHTa ) ) +
(BTOpOM CroiA)
Pa3paBHuBaHue HaHe-
CEHHOro rpyHrta (BTOpoOro - - +
cnos)
Pa3pnenka yrnos + + +
Pasgenka  MOTOMOYHbIX + + +
pycToB
HaHeceHve ) + +
HaKpbIBOYHOI0 Cos
3aTtunpka + + +
Otpenka  OTKOCOB MU
3arnyLwuH + + +

MeponpusaTuss no KOHTPOJIIO U OYEHKE KavYecTBa CTpo-
HTE/IbHO-MOHTa)KHbIX PpaboT [OMKHbI COOTBETCTBOBaTb TpeboBa-
HusaM CHul 3.04.01-87 «M30N5UMOHHBIE U OTAENOYHbIE MOKPLITUS» U
CHwuIT 3.03.01-87 «Hecywume 1 orpaxaatolume KOHCTPYKLUMM».

89



ATy
tKM¢ praBﬂeHI/Ie AUCTAHIOHMOHHOTIO OGy‘ieHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/IKaL[I/II/I

TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

3 TEXHOJ10r'mst MEXAHU3ALUUUN CTPOUTEJIbCTBA

3.1 O6wume cBegeHUs 0 KOMMJIEKCHOW MexXxaHu3aLuu
CTPOUTENIbHOIO NPON3BOACTBA

KoMnnekcHas MexaHu3aumsi CTPOUTESIbHOrO0 MpPOW3BOACTBA —
OAHO M3 NaBHbIX HampaB/iEHU TEXHWYECKOro Mporpecca B CTpou-
TenbctBe. OHa obecrneynBaeT NOBbILEHWE NPON3BOANTENBHOCTU TPY-
[a N Ka4yecCTBa BbIMOJSIHSEMbIX paboT, a TakKe CHWXAET CTOMMOCTb U
CPOKM CTPOWUTENbCTBA. PasBUTUE MeXaHM3auuW SIBNISIETCA BaXXHEWLLEN
3afayeit CTPOUTENbHbIX OpraHM3auuii U ee peLleHuto AoKHa ObiTb
NnoAYMHEHa BCS OpraHm3aumsl CTponTeNnbHbIX paboT.

PocTy ypoBHSI MexaHu3auum crnocobCTBYeT HacbIeHNe pbiHKa
CTPOUTENBHOM TEXHUKM BbICOKOMPOM3BOAMTENbHLIMM  MaWIMHAMKU  C
LUMPOKMM HaboOpOM BbIMOJHAEMbIX TEXHOMOMMYECKUX Orepaumnin, pac-
lmpeHne HabopoB cMeHHOro pabodero obopyaoBaHMs U MOSIBEHME
pblHKa NPOW3BOACTBEHHBIX YCIYr MO MEeXaHW3aumMn CTPOUTENbHbIX pa-
60T.

Moa MexaHu3auMeil MpovM3BOACTBA MOHMMAIOT 3aMeHY pPY4YHbIX
CpeacTs TpyAa MalwMHaAMU U MexaHn3Mamu. OCHOBHbIE Lienn MexaHu-
3aUMM — 3TO MNOBbILEHNE TEXHUYECKOrO YPOBHS NMPOM3BOACTBA, OCBO-
60XaeHMe YenoBeKa OT TSXKESbIX, TPYAOEMKUX U YTOMUTENbHBIX One-
paumni, CHUXKEHNE cebeCcTOMMOCTM U yNydLIEHME KavyecTBa NpoayKLUMN.
MexaHu3auns — OHO M3 MNaBHbIX HamnpaBfEHUA TEXHUYECKOro Npo-
rpecca, matepuvasnbHasl CTOpoHa nosbiweHns addhekTMBHOCTU 0bLue-
CTBEHHOro npou3eBoacTBa. OHa SBNSIETCS YCNIOBMEM U CPEACTBOM WH-
AyCTPUann3aumMmn CTPOUTENbCTBA, BaXKHEMLWMM (DaKTOPOM COBEpLLEH-
CTBOBaHWUSI TEXHOSIOTUN.

Mo cTeneHM OCHaLIEHHOCTM MpPOM3BOACTBA MalUMHAMW pa3nu-
YalT YaCTUYHYIO M KOMMJIEKCHYIO MexaHu3aumto. B ycnosusx vactuu-
HOM MexaHM3auuu MaluHbl U 060pyaOBaHME NMPUMEHSIOT MPW BbINOI-
HEeHMKN rnaBHbIM 06pa3oM Hambonee THXKeNbIX U TpyAoeMKMX paboT u
[ONS1 PyYHOro TpyAa OCTAeTCs 3HauYUTENbHOW. [pyn KOMMIEKCHON Me-
XaHM3auMn BCe TEXHONOrn4Yeckme onepauum— Kak OCHOBHbIE, TaK U
BCMoOMoOraTesibHble — BbINOMHAIOTCA MallMHaMK, obbeanHEHHBbIMU B
cneumanvM3npoBaHHble KOMMIEKTbI MaLLVWH.

KoMnnekcHas MexaHu3aumsl OCyLLeCTBMSETCS Ha OCHOBe pauu-
OHanbHOro Bbibopa MawwuH 1 06opyaoBaHus, obecneunsarowero 3g-
(hbekTuBHYIO MX paboTy BO B3aMMOCOI/IaCoBaHHbIX PEXMUMaX, YBA3aH-
HbIX MO MPOU3BOANUTENbHOCTM U YCIOBUSM KayeCTBEHHOro npou3Boa-
cTBa pabor.

[ns BbINOMHEHWS Pa3fIMYHOr0 BMAA CTPOUTENIbHO-MOHTAXHbIX
paboT dopMMpylOTCS cheunanu- 3upOBaHHbIE KOMMEKTbl MalUWH
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(CKM), koTopble NpeacTaBnsitoT CUCTEMY MALLWH, YBSI3aHHbLIX MO TeX-
HOMNOrMYEeCKOMY Ha3HaYeHMWIO, NPOU3BOANTENBHOCTN U OCHOBHBIM KOH-
CTPYKTUBHbBIM NapaMeTpam.

B CKM BbigensioT Befyllylo MallvHy, KOTOpas BbIMNOJSHSAET ca-
MY TPYAOEMKYIO M AOPOrOCTOSILLYIO TEXHOSIOMMYECKYIO Onepaumio,
BCMOMOraTenbHble (KOMNAeKTyowme), paboTatolime coBMECTHO C Be-
ayuien.

Hanpvmep, npu BO3BEAEHUM 3EMASHOrO MOAOTHA B 3aBUCMMO-
CTW OT AANbHOCTU BO3KM FPYHTA, FEOMETPUYECKMX Pa3MEPOB WHXKe-
HEPHOro COOpYXeHUst U penbeda MEeCTHOCTU B KayecTBe Beaylimx
mMawmrH CKM MoryT 6biTb: 6ynbao3ep, CKpenep, 3KcKaBaTop, rpenaep-
anesaTop U T. 4.

CylLecTBYeT TaKXXe MOHATME Manoll MexaHu3auuu, K KOTOpOW
OTHOCAT PYYHbIE MalMHbLI U PasMYHbIE MPUCNOCOBNEHNs, MO3BONS-
IOLME 3@ CYET MPOCTbIX CPEACTB YMNPOCTUTb M OBNErYMTb Py4YHOM
TpyA.

S HeKTUBHOCTb KOMMNEKCHON MexaHM3auuMn obecrneymnBaeTcs
He TOMbKO NyTeM yBenuyeHust konudectsa mawmH CKM, HO n B pe-
3ynbTaTe Hambonee pauMoHaNbHOIO MX MUCMONb30BaHWSA B TEXHONOMM-
YecKOoM npouecce.

KoMmnnekcHas MexaHusauus Hanbonee 3cdekTuBHa B YCNOBUAX
NMOTOYHOro MpPoM3BOACTBa paboT. YacTHble MOTOKM MOryT 06CITyXu-
BaTbCS KOMMJIEKTOM MalUMH, NpeAHa3HaYeHHbIX ANS BbINOMHEHNUS OT-
[ESIbHBIX TEXHOMOMMYECKUX MpoueccoB (YCTPOMCTBO 3EMIISIHOMO Mo-
NOTHA, AOPOXHbIX OCHOBaHWIA, MOKPLITUIA U T. 4.). Mpn 3TOM CKOPOCTb
NOTOKa U MPOM3BOAUTENBHOCTb MalUMH AOMKHbI 6bITb B3anMoyBsi3a-
Hbl. OCo6eHHO BaXKHO MOJSIHOE MCMOMb30BaHWE MOTEHUMASIbHBLIX BO3-
MOXHOCTeW (NpOM3BOAMTENBHOCTM) Beaylwenh MawuHbl. [ns 3Toro
Heob6x0aMMOo, 4TO6bl NPOM3BOAMTENBHOCTL BCMOMOraTeslbHbIX MalluWH
6bina Ha 10-15% 6o0nblue, YeM BeayLien MaLnHbI.

Bbibop MawmH ans nponssoacTtBa paboT Ha AAHHOM KOHKpeT-
HOM O6BEKTE M PeXMMOB MX paboTbl OCYLLECTBSETCS B NPOEKTe npo-
n3BOACTBa paboT C y4eTOM OpraHM3aLMOHHO-TEXHOIOMMYECKUX peLle-
HWI, 3aN0XXEHHBIX B NMPOEKTE OpraHM3aumMn CTPOUTENLCTBA.
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3.2 TexHONOrMns 3eMssiHbiX paboTt

3eMnsHble paboTbl 06bEAMHAIOT NPOLECCh!, CBSA3aHHble C nepe-
paboTkoi rpyHTa. OHM COCTOAT M3 MOArOTOBWTENbHbIX, BCMOMOra-
TeNbHbIX U OCHOBHbIX npoueccoB. CocTaB OCHOBHbIX NPOLECCOB 3aBU-
cuT oT cnocoba pa3paboTky rpyHTa.

MoaroToBuTENbHbIE MpoLecchl (pa3brBka 3eMNSHOrO COOpYXe-
HWS, MOHMXXEHWE YPOBHS TPYHTOBbIX BOA4 W Ap.) BbIMNOMHAOTCA A0
Havana pa3paboTku rpyHTa. BcnomoratenbHble npoueccs! (pbixieHue
rpyHTa, BOAOOTNMB, KPenjeHne CTEHOK COOPYXEHUS U Ap.) MOryT Bbl-
NOSHATLCS Kak A0 Hayana pa3paboTku, Tak M BO BpeMsi pa3paboTku
rpyHTa.

CoopyxXeHus, nofnyyaemble nocne BbINOMHEHUS 3eMMSHbIX pa-
60T, Ha3bIBAlOTCA 3EMSISAHBIMU COOPY>KEHUSAMU. OHU OENATCS HA BblEM-
Kn (KOTNOBaH, TpaHLes, pe3epsB M Ap.) U Hackinn (AOPOXHOE MONOT-
HO, KaBanbep W Ap.). KoTnoBaHaMu Ha3blBalOTCA BbIEMKW, LUMPUHA
KOTOpbIX Mano OTAMYaeTCs OT AJIMHbI, OHUM HeobxoAuMbl AN CTpou-
TeNbCTBa COOPY>XEeHWUM. TpaHLIEesMU — BbIEMKM, MMelOLME Manble pas-
Mepbl MOMEPeYHOro ceyeHus n 6onbluyio ASIMHY, OHWM HeobxoauMbl
ANa npoknaaku Tpybonpoeoaos. KOTNoBaHbI 1 TpaHLIen — BPEMEHHblEe
3eMJIsiHblE COOPYXXEHWS, KOTOpble YCTPanBaloTca B rpyHTax (CM. pucy-
Hok 3.1).

B 3aBMCUMMOCTM OT TPYAOEMKOCTWU pa3paboTkn BCE MPyHTbl pas-
[eneHbl Ha rpynnbl, YTO CNeayeT yuuTbiBaTb Npu Bblibope K onpeae-
NeHnn BbIpaboTKM MEXaHU3MOB 1 pabounx.

PasnuyaloT HecBA3Hble MPYHTbI — 3TO KpynHobnouHble (rpase-
NIUCTO-TraneyHble), NecyaHble; CBA3HblE MPYHTbI — MAWHBI U CYTNIUHKY;
MasioCBsA3aHHblE FPYHTbI, 3aHMMatOLME MPOMEXYTOYHOE MOSIOXKEHME.
A Take rpyHTbl 6bIBalOT cyxue (C coaepXaHnem BoAbl A0 5 npoueH-
TOB), BraxxHble (0T 5 o 30 npoueHTOB) N Mokpble (6onee 30 npouek-
ToB). COBOKYMHOCTb 3TMX CBOWCTB MPYHTOB TakXe YYMTLIBAETCS MpM
pa3paboTke.
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Puc.3.1 — Bugbl 3eMNIsHBIX COOPYXXEHWUI. 3eMenbHble paboTbl
B cTtpoke I npeacraBneHbl nonepeyHbie Npoduamn BbIEMOK:
® 2 — TpaHLes C NPsIMbIM MONepeYHbIM NPOGUIEM BbIEMKH;
e 6 — TpaHLUes ¢ TpaneuneBUaHbIM NonepeyHLIM NpoduIeM BbleMKY;
¢ B — ronepeyHbii Npodub NOCTOSHHOW BbIEMKM, Fae

1. —6poBka oTKOCa,
2. —0TKoOC,
— 6epma,
3. — OocHOBaHMWe OTKOCa,
4. — [HO TpaHwewu,
5. — 6aHkerT,
6. — HaropHas kaHaBa.

B ctpoke II npeacrasneHsl kpyrnoe (r) u NpsiMoyronbHoe (4) cedyeHus noa-
3eMHOM BbIpaboTKu.
B ctpoke III npeacTaBneHsbl npodunmn BpeMeHHoM (e) 1 NOCTOSIHHOM (k)
HacbInu.
B ctpoke 1V npeacrasneHa obpaTHas 3acbirnka nasyx KoTioBaHa (3) 1
TpaHwewn (n).
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OOHUM M3 OCHOBHBIX CBOMCTB FPYHTa SIBNSIETCS TakXKe ero pas-
pbIX/1I1EMOCTb, KOTOpas xapakrepusyetcs AByMs Ko3dduumeHTammn —
nepBoHaYasIbHOrO M OCTaTOYHOIO PaspbIXEHUSI.

KoadduumeHT nepBoHayanbHOrO paspbiX/IEHUs MOKa3blBaeT
BE/MUMHY yBenMdeHns obbema rpyHTa npu ero paspaboTke 3a cyer
YMeHbLUeHMs MAOTHOCTU. KoadduuMEHT OCTaTOYHOro paspbiX/ieHus
nokasblBaeT BeMYMHY YyBenuueHuss obbeMa rpyHTa nocne ero no-
CNOVIHOW YKNaAKU U YINJIOTHEHNUS! B COOPYXXEHUN.

Criocobeil pa3paboTKH rpyHTa

Pa3paboTKy rpyHTa MOXHO BECTU CNeayloWwnMn METOAAMN:

- MEXaHWYECKMM, MpU KOTOPOM TIpyHT pa3pabaTbiBaeTcs
MOC/IOMHO pe3aHneM pabo4ynM OpraHoM 3eM/IEPOMHON MalLWHbI;

- rMapoMexaHn4yeckum, npu KOTOPOM pyHT paspabaTbiBa-
€TCS Mpu MOMOLLM BOAbl, NPeBpaLlasce B Nynbny (4acTuubl FPyHTa,
B3BELUEeHHble B BOAE), MMAPOMOHMTOPOM MM 3€MCHaPSAOM;

- B3pPbIBHbIM — T[PYHT pa3pabaTtbiBaeTcs npu noMoLm
B3pbIBYATbIX BELECTB, @ TakKe MNPUMEHSETCS ANS pa3pbIXieHns
Mep3bIX U CKanbHbIX MPYHTOB;

- 6ypeHne — rpyHT pa3pabaTbiBaeTcs npu NoMoLM CneLu-
anbHbIX MaluMH BpalaTeNnbHOr0 WM yAapHO-BpalLaTeNbHOrO AeW-
CTBUS;

- KOMBMHMPOBAHHLIM — 3TO KOMOMHaUMS BbilWEe Mepeync-
NEHHbIX CNOCO60B (Yalle B3PbIBHON U MEXAHUYECKUN).

MexaHWUYeckuin crnocob SIBRSIeTCsl OCHOBHbLIM. 3TUM CMOCO60M
pa3pabaTtbiBaeTcs 6onee 80 NnpoUeHTOB rpyHTOB. B aTOM cniyyae npu-
MEHSIIOTCS 3eMIEPOVHbIE U 3€MNEPONHO-TPAHCMOPTHbLIE MALUMHBI.

3eMepoiHble MalUMHbI LMKIMYECKOTO AEWCTBUS — 3TO OfHO-
KOBLLOBbIE 3KCKABATOPbl, KOTOPble MPOM3BOAAT pa3paboTKy rpyHTa C
MorpysKon ero B TPaHCMOPTHbIE CPeACTBa WM HaBbIMET (BbIrPy3Ky B
oTBan).

3eMnepoiiHble MalUMHbI HerNpepbIBHOrO AEUCTBUSI — 3TO LEMHbIE
N pOTOPHbIE 3KCKaBaTOPbl, KOTOpble MPUMEHSIOTCA ANs pa3paboTku
rPyHTa JIMHENHBIX BbIEMOK (TpaHLLUEN, KaHaB) 60/bLION NMPOTSIXKEHHO-
cTu. LlenHble 3KckaBaTopbl KOMAOT TpaHwewn rnybuHol ao 3,5 M, po-
TOpHble — Ao 1,5 m.

3eMneponNHO-TPAHCNOPTHbIE MallMHbI — 6YNbA03€epbl, CKpenepsl
(camoxogHble ¥ npuLerHble), aBTorpenaepbl paspabaTbiBatoT 1 nepe-
MeLLaloT MPYHT Ha ornpeaeneHHble paccTosaHusa. bynbaosepbl go 200 M,
cKpenepsbl 0T 3 A0 5 kM.

COCTaB OCHOBHbIX POLECCOB IPHU MEXaHNYECKOM CII0cobe pa3-
pPaboTky rpyHTa:

- pe3aHue rpyHTa;

94



TKuo

praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/II(ZIL[I/II/I

TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

- TpPaHCNOPTMPOBAHME MPYHTA;

- YKaZKka rpyHTa v pa3paBHVBaHUE;

- YMA0THEHWE TPYyHTa.

OcHOBHOV 06beM rpyHTa Mpyu NPOM3BOACTBE 3eMIsHbIX paboT
pa3pabaTtbiBaeTcs Mpy MNOMOLM  OAHOKOBLLOBbIX  3KCKaBaTOPOB.
HasecHbIM 060pyi0BaHMEM K HUM SIBNSIETCS: npsaMas u obpaTHas no-
naTbl, AparnaiH u rpendep.

DKCKaBaTop MpsiMasi JionaTa pa3pabaTbiBaeT IPyHT Bbille CBOEN
CTOSIHKM W TPY3UT €0 B TPAHCMOPTHOE CPeaCTBO MpU NepeMeLleHnn
JKCKaBaTopa U aBTOCAaMOCBANOB MO AHY KOT/I0BaHa. JKCkaBaTop 06-
paTHasi nonata u AparnanH pa3pabaTbiBaloT MPYHT HUXE CBOEW CTO-
SIHKM WM TPy3aT ero B aBTOCaMOCBan WAu pa3pabaTbiBalOT HaBbIMET.
Mpu 3TOM TpaHCNOPT nepemellaeTcs no 6epme TpaHLLeM, KOTIOBaHa
WM NO OHY BbIEMKW.

[parnaitt nMeet 6onbluMe paguyc OEUCTBUSE U TNyBUHY Komna-
HUS 1 MO3TOMY NMPUMEHSIETCS NMpu pa3paboTke 6onbwmx (B NaHe) u
rny6okunx BbleMok. Mpeicep npuMeHsieTcs npu paspaboTke rny6okux
BbIEMOK C MasibiIMM pa3MepaMu B M/aHe, a TakkKe Mpu Morpy304Ho-
pasrpy3o4uHbIX pabotax M obpaTHOM 3achilke Mas3yx KOTIIOBaHOB WU
TpaHLUeW.

MecTto paboThbl 3KCKaBaTopa Ha3blBaeTcsl 3a6oeM. 3aboli BKO-
YyaeT cebs nnowaaky Ans yCTaHOBKM aBTOCaMOCBaNa, MECTO CTOSIHKM
3KCKaBaToOpa M YYacToK rpyH-Ta, noanexawmi paspaboTke C AaHHOM
CTOsSIHKKU. OCHOBHble BMAbl 3a60eB: N1060BOM U GOKOBON — Ans 3KCKa-
BaToOpa npsiMasl nonaTa, TOPLEBON M BOKOBOW — NS 3KCKaBaTopa 06-
paTHas fionaTta v aparnaiH.

MpocTpaHCcTBO, 0bpasytolieecs nocne pa3paboTku rpyHTa IKC-
KaBaTOPOM, Ha3blBAETCS NpoxoaKkoi. Mpu noboBoM 3aboe NpUMEHsIET-
CSl NPSIMONMHENHAs!, Kora WWPMHa KOT/I0BaHa Mo Bepxy MeHbwe 1,5
paguMyca KOMaHWs rpyHTa 3KCKasBaTopa), 3uraroobpasHas (MeHblue
2,5 pagunyca konaHus) n nonepeyvHo-nobosas (MeHbwe 3,5 paauyca
KOMaHus) NpoXoaKu, Npy TOpLEBOM 3aboe — NpsSIMOSIMHENHAs U 3Ur3a-
roobpasHas, npu 60koBOM — 6oKOBasi MPOXoaKa, KOTopasi MpUMeHseT-
CS MpU 3HAUUTENbHBIX pa3Mepax KOT/oBaHa. B 3ToM cnyyae nepsas
npoxoaka — NpsIMONIMHENHas, a ocTanbHble 60okoBble. Konnuectso 60-
KOBbIX MPOXOAOK OnpeaensieTcs UCXoas U3 pa3MepoB BbIEMKU U LK-
PVHbI NPSIMOSIMHENHOM MPOXOAKM.

DKcKkaBaTop pa3pabaTbiBaeT FPYHT HE Ha MOJSHYIO0 (MPOEKTHYIO)
rnybuHy BbleMku. C Uenbio NpeaoTBpalleHns MoBpeXaeHMs OCHOBa-
HUS 1 nepebopa rpyHTa npu ero paspaboTke, B BbleMKE OCTaBAANCS
Hepobop, BenMYMHa KOTOPOro 3aBMCUT OT CMEHHOr0 060opyaoBaHMs
OZIHOKOBLUOBOMO 3KCKaBaToOpa M eMKOCTM KOBLUA.
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Hepnobop rpyHTa paspabaTteiBaeTcss 6ynbao3epoM M CKlagmpy-
€TCA Ha AHE BbIEMKM BAOJSIb €€ A/IMHHOM CTOPOHLI. 3aTeM 3KCKaBaTo-
poM obpaTHas ionaTta AaHHbIN FPYHT yAanseTcs U3 BbIEMKU U TPy3UT-
cs B aBTOocamocBan. lNocne paspabotkm Hepobopa rpyHTa 6ynbaosep
BbINOMHAET OKOHYATESIbHYIO MIAaHMPOBKY AHA BbIEMKM MOA 3aAaHHYHO
OTMETKY.

Cnocobbl pa3paboTku TpaHLIeil MHOrOKOBLUOBbIMM 3KCKaBaTo-
pamu (UernHble UM pOTOpPHbIE) MOryT ObiTb OAHOMPOXOAHBIMM WU
MHOrOMnpoxoAHbIMK (NocrolHbIe). Mpy NepBoM cnocobe MosHbIA Npo-
unb TpaHwewn paspabaTbiBaloT 33 OAHY NPOXOAKY MEXaHW3Ma, a npu
BTOPOM — 3a Heckonbko. OTBan rpyHTa npu paspaboTke TpaHwlen ya-
e BCEro pasMeLlaloT C SIEBOM CTOPOHbI, @ MpaByl0 OCTABJSIOT CBO-
604HON Ans npoe3ga W BO3MOXHOCTM  BbIMOSIHEHWS  CBApPOYHO-
MOHTaXHbIX W M30MSIUMOHHBIX paboT. [ns npeaoxpaHeHUs CTEHOK
TpaHLWen OT 0bpyLleHns OTBaN rPyHTa pacrnosiaraloT Ha PacCTOSHWUM
0,5 M v 6onee oT 6nMxanein 6POBKN TPaHLLEN,

Mpun pa3paboTke TpaHLIeN creayeT CTPEMUTLCS K MOMHOW JINK-
BMAAUMM PYy4YHOro Tpyda NPV 3a4ncTke AHa. ITO AOCTUraeTcs npwu
pauUMOHanbHOM PacCTOSIHUM MepefBMKEHUST SKCKaBaTopa, obecneuu-
BAOLMM MMHUMAIBHYIO BbICOTY rpebellkoB, KOTOpble Takxe ycTpa-
HSIIOT NPOTACKMBaHWEM KOBLUA MO AHY TPaHLUeMN.

Mpy OTpbIBKE BHIEMOK B CTECHEHHbIX YC/TOBUSIX FOPOACKON 3a-
CTPOVKM MPUXOAMTCS MX AenaTb C BepTUKasIbHbIMM OTKocamu. [pu
3TOM HEobX0AUMO MMETb B BMAY, UYTO 6e3 KpenneHus BepTUKasbHbIX
CTEHOK TPaHLLEN N KOT/IOBAHOB, PacrosioXXeHHbIX Bbille YIB (YpoBeHb
rPYHTOBbLIX BOA), AOMYyCKaeTcs Npu rnybuHe nx He 6onee, M:

- B MecYaHbIX U KpynHOBI04YHbIX rpyHTax 1,0;

- B cynecsix 1,25;

- B Cyr/IMHKaX U rnunHax (KpoMe o4eHb MpoyHbiX) 1,5;

- B OYeHb MPOYHbIX CYrNMHKaxX 1 rauHax 2,0.

KpenneHne BepTUKaSibHbIX CTEHOK 06si3aTeNbHO MpU YCTpOin-
CTBE BbIEMOK B CTECHEHHbIX MPOWU3BOACTBEHHbLIX YC/TOBUSIX, OTPbIBKE
rNyboKMX BbIEMOK M B CMJIbHO BOAOHACHILEHHBIX rPyHTax. KpennexHue
BEPTUKA/NbHbIX CTEH BbIEMOK MPUBEAEHO Ha pUCYHKe 3.2.
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Puc. 3.2. KpenneHne BepTUKasbHbIX CTEHOK BbIEMOK:
a, 6 — 3aKnagHoe; B — aHKEPHOE; I — NMoJKocHoe; 1 — cTolKa; 2 —
[OCKM; 3 — pacnopka; 4 — cBallka; 5 — cTsbkka; 6 — nogkoc

Tun kpenneHuns BblIBUpaeTCs B 3aBUCMMOCTM OT Ha3HayeHus u
pa3MepoB BbIEMKM, CBOWCTB FPYHTOB, BEMYMHbBI MPUTOKA MPYHTOBbIX
BOA W YC/IOBUI NMPOU3BOACTBA paboT.

Criocobb! yriJIOTHEHHS TPYHTa

IPYHT YNIOTHAETCS C LieNblo YBENTMUYEHMSI €ro HecyLlen cnocob-
HOCTM W CHWXEHWS BOAOMPOHMLAEMOCTU. Hambonblias nnoTHOCTb
rpyHTa C HaMMEeHbLIMMKM 3aTpaTaMu Tpyda AOCTUraeTcs npu onpege-
NEHHOW NS JAHHOrO rpyHTa BNAXHOCTM (OnTuManbHon). MosTomy
Cyxvie TPYHTbl AO/MKHbl YBAAXHSATLCS, @ MepeyBhnaXHeHHble — OcCy-
waTbcs. PaspaBHMBaHME M yBNaXHEHUE IPyHTa SBASKOTCS NOArOTOBM-
TeNbHbIMK NpoLECcCaMM WU BbIMOSHAIOTCA HEMOCPeACTBEHHO nepesn
YMAOTHEHWEM FPYHTa.

B 3aBMCMMOCTV OT UCNOMb3YEMbIX MALUMH MPUMEHSIIOT CNeayto-
LMe crnocobbl YNIOTHEHUS TPyHTa:

- yKaTka C NOMOLLbIO Pa3NNYHbIX BULOB KaTKOB;

- TpamboBaHWe npu NoMoLM TpaMboBOK 6OMbLLON Macchl,
cbpacbiBaeMbIX C ONpPeAeNeHHON BbICOTbI;

- BMOpUpOBaHMM MpW MOMOLUM CreuunanbHbIX BUbpUpyto-
LUMX MALLWH.

Hanbonbluee pacnpocTpaHeHWe MOMy4nno YnioTHEHME rpyHTa
KaTKaMy CTaTMYeCKOro AEWCTBUS: MMafKMMK, KySlayKoBbIMM, MHEBMO-
WnHamu. PaspaBHMBaHWE MPOU3BOAUTCH TFOPU3OHTANbHBIMU CIOSMU
TonwmHoi ot 0,2 go 0,4 M npu npogosibHoM xode 6ynbaosepa. Pac-
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npeaeneHve rpyHTa NpoM3BOAAT OT KpaeB HackinMy K ee cepeavHe C
nepekpbITMEM npeabigywiero npoxoga Ha 0,3 M. Tpebyemyio nnoT-
HOCTb FPYHTa MOJIyYaloT 3@ HECKOSIbKO MPOXOA0B KAaTKOB MO OAHOMY
MecTy (OoT 6 A0 8 NpoxoAoB). YNNOTHEHME IPYHTA NPOU3BOAUTCS TaK-
)K€ MOC/IOMHO MpU YCTPOWCTBE OCHOBAaHWIA, Mpu 06paTHOWN 3acbinke
Masyx KOT/IOBaHOB M TPaHILLEN.

3.3 KypcoBas pa6ota «Pa3paboTka TEXHOJ/IOrM4ECKOMU
KapTbl Ha 3eMJisiHble paboTbl»

Llenbio KypcoBoi paboTbl SBASIETCS 3aKpensieHne U yriybneHue
TEOPETMYECKMX 3HAHMIN, MOMYUYEHHbIX MPU U3YYEHWUM AUCUMMIIVHBI
"TexHoMornsi MexaHn3auum B CTPOUTENLCTBE", 03HAKOMJIEHNE C METO-
AVKOW pa3paboTKy MPOEKTOB MPOM3BOACTBA paboT, pasBMTME HaBbl-
KOB MPOEKTUPOBAHUS TEXHONIOMMYECKMX CXEM KOMIMJIEKCHbIX MEXaHu-
3MPOBaHHbIX MPOLECCOB U BbINOMHEHNSI TEXHNKO-3KOHOMMYECKNX pac-
4yeToB NMpu 060CHOBAHMKN MPUHSATLIX BapMaHTOB NPOU3BOACTBA CTPOM-
TenbHbIX paboT.

KypcoBasi pabota pa3pabaTbiBaeTcs B COOTBETCTBUM C 3a/iaHu-
€M U NpeacTaBnseT coboi TEXHOIOMMYECKYIO KapTy Ha MpOM3BOACTBO
3eM/IsHbIX paboT. lNpu BbINOMHEHUM €ro HeobxoAMMO YAENUTb OCHOB-
HOE BHMMAHWE WCMOMb30BAHUIO MPOrPECCUBHON TEXHONIOMMM, KOM-
NIEKCHON MexaHM3aumn pabor.

3.3.1 MopsAaokK BbINOJIHEHNSA KYPCOBOIo NpoekTa

BbinonHeHne KypcoBoW paboThbl Bk/toUaeT B cebs pa3paboTky
cneayoLwmx Bonpocos.

1) nonyyeHne M aHanW3 MCXOAHbLIX AAHHBIX HA MPOEKTUPOBa-
Hue;

2) onpepeneHve 06beEMOB 3eMJIiHbIX paboT M pacyeT CXeM pas-
MeLLEeHNS 3eMISIHBIX MacC;

3) Bblbop 1 o6ocHOBaHME MeToAa MPOM3BOACTBA 3EMSHbLIX pa-
60T;

4) pacyeT KOMMMEKTOB MalUMH, MEXaHW3MOB M TPAHCMOPTHbIX
CpeacTs, HeO6X0AMMbIX ANS BbINO/IHEHUS paboT B 3aAj@aHHbIe CPOKY;

5) pacuet pabounx napamMeTpoB 3ab60sl M yCTaHOBAEHME paumo-
HasIbHOWM NoC/ef0BaTeNbHOCTY BbINOSIHEHUS 3EMASIHLIX paboT;

6) onpeaenexHne TpyaoemMKocT paborT;

7) cocTaBneHune KaneHAapHoro niaaHa BbiMofHeHus paboT;

8) MeponpusTUa No oxpaHe TpyAa;

9) pacyeT TEXHUKO-3KOHOMMYECKMX MoKa3aTesen.

McxoaHble AaHHblE M BapuaHTbl 3a4aHWi ANsl BbIMOSIHEHUS Kyp-
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COBOW paboTbl NMPUHUMAIOTCS B COOTBETCTBMM C 3adaHueM (CM. npu-
noxxeHue 6).

3.3.2 OchopMneHune KypcoBoi paboTbl

KypcoBasi pabota ocdopMnisieTcsl B BUAE MNOSICHUTENbHONM 3anmc-
KW, HanucaHHol Ha 30 — 35 nucTax cTtaHgapTHoro pasmepa (297 x
210 MM), 1 rpacmyeckoit yactu dopmata Al.

Pazpenbl KypcoBOro npoekTa A0MKHbI COMPOBOXAATHCA HEob-
XOAMMbIMU YepTexaMu M CxemMaMu no dopMaTy MOSICHUTENBHON 3a-
MUCKK, COPOLLIOPOBAHHBLIMU C HEW. B KOHLE MOSICHUTENBHON 3anucKu
YKa3bIBAETCS CMUCOK WCMOSb30BAaHHOW HOPMATWMBHOWM, CMpaBOYHONM M
y4yebHolN nuTepaTypbl, B KOTOPO/ 0OOCHOBLIBAKOTCS MPUHSITHIE peLle-
HUA.

Ha nucrte rpadmyeckolt Yyactu BbluepYMBAETCS KOT/IOBaH, OC-
HOBHble TEXHOJIOMMYECKME CXEMbl OTAESbHLIX MPOLECCOB pa3paboTku
KOTNOBaHa (Ka)KLI,aFI CXEMa Aa€eTcda B ABYX NMO3NUUAX — B MJ1IaHE U pa3-
pese), KaneHaapHbIi niaH npov3BoAcTBa paboT, NOTpebHOCTb B Ma-
TepuanbHO-TEXHUYECKNX pecypcax, Tall.

3.3.3 Mopspok BbINOJIHEHUS KYPCOBOro npoekra

O6Lyne ceeqeHns AJ151 MPOEKTHPOBaHNS

HasHayeHve 3aaHMs — MNPOMBbIWIEHHOE WU FPaXXAaHCKoe,
oTannMBaeMoe C MeTa//IM4eCkKUM KapkacOM U MOHOIMTHBIMMU XKene3o-
6eToHHbIMM (PyHAAMeHTaMU. KOHCTpYKUMIO PyHAAMEHTOB MPUHATL MO
3agaHuio. Mpumep dyHaameHTa cM. puc. 3.3. YCIoBUS CTpOUTENbCTBa
— NeTHue.

PaspaboTaTb nnaH gyHAaMeHTOB W pa3pe3 no dyHAaMeHTaM
34aHus, NoacYMTaTb KoNMyecTBo hyHAaMeHTOB Naywa.

Onpegenutb OTMETKY AHA KOTMOBaHa FaH npu ycnosuu, yto
oTMeTKa obpe3a dyHaameHTa -0,150 M 1 nog dyHAAMeHTbl BbINOMAHS-
eTca 6eToHHas NoAroToBka BbICOTOM hnos = 0,1 M.

3a oTHocuTenbHyo oTMeTKy £0,000 NpUHATL YPOBEHbL NaHK-
POBKM WJIM AHEBHOM MNOBEPXHOCTU — «yp.Mna.» (CM. puc. 3.4).
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Puc. 3.3 — ®yHAaMeHT MOHONWUTHBIV

Onpegenutb 06beMbl 3eMNIsiHBIX PaboT. MpUHSATL paccTosiHME
OT OCHOBaHMSI OTKOCa BblEMKM A0 6avbkaillei rpaHu dyHaaMeHTa m3
ycroBuin 6e3onacHoro npousBoacTBa paboT He meHee 0,6 M, BbICOTY
Crlost FPYHTa Npu NOAYUCTKE BPYYHYIO (HeA060p) fes = 0,1 M.
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Puc. 3.4 — OnpegeneHune BbICOTbI KOT/I0BaHa

Hk — BbICOTa KOTNoOBaHa (TpaHwewn), M; H@ — BbicoTa dyHaa-
MeHTa, M; F4H — OTMeTKa AHa KOTNOBaHa, M; Fobp — oTMeTka obpesa
dyHaamMeHTa, M; F@P — OT-MEeTKa 3a10XeHUs NoAowWwBbl dyHAAMEHTa,
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M; Acp — BbICOTa Cpe3aeMoro cos npu NIaHNpoBKe, M; AHEZ — BbICO-
Ta Hegobopa rpyHTa, M; d — ropusoHTaNbHOE 3a/I0XKEeHMEe OTKOCa, M;
m — ko3 duumeHT oTkoca (cM. npun. 7.5).

3.3.4 Noacuer 06bLEMOB 3eMJIsiHbIX paboT

OnpeneneHne B1aa 3eMNsHbIX COOPYXXEHWI

Bo3MOXHbI TPY BUAA 3EMSIHBIX COOPY>KEHWIA:

—  06wWKiA KOT/IOBaH MoA 34aHuE;

—  TpaHLleM no NpoaosibHbIM OCAM 3A4aHUS;

—  OTAeNbHblE KOT/IOBaHbI NOA KaXabli (pyHAAMEHT.

[nsa onpeaeneHns BUAA 3€MISIHOMO COOPYXXEHUSI BblYEPTUTb B
MacluTabe ¢parMeHT nnaHa ¢yHAaMeHTOB (C YCTPOWCTBOM KOT/OBa-
HOB MOA KaXkabl hyHAAMEHT) 1 paspesbl (cM. puc. 3.5-3.6). B 3paHum
C pasHbIMM MPONIETaMMU BbIYEPTUTb (DParMeHT MnjaHa, BKIOYAOLWMM
(byHAAMEHTbI OQHOrO Luara Mo BCEN WMPUHE 3aaHusl. [py paBHOM Lua-
re BAoONb 34aHusa (War KOSIOHH) M nornepek 34aHusa (nponeT) Bbluep-
TUTb OAMH pa3pe3. PaccumTaTb pacctosiHie Mexay BbleMKaMu (Lmax U
Lmin) B CrieaytoLLeil NoceaoBaTelbHOCTY:

1. OnpepeneHve OTMETKN AHa KOTNoBaHa, Fa (cM. puc. 3.4):

F,qH = Hqg = F06p + hHep,, M, (1)

raoe  Hge — BbicoTa dyHAaMeHTa, M (MPUHSATb MO 3a4aHUI0);

Fosp — OTMeTKa obpesa pyHaaMeHTa, M;

hies — BbICOTA CNI0S FPYHTa Npy NOAYMCTKE BPY4HYto (Hegobop),

M.

MpuMeyaHne: 3HaK «+» Cnegyer yuYuTbiBaTb MpU 3as0XKEHUU
obpe3a (yHAaMeHTa Bbllle YPOBHSA MAAHUPOBKK, 3HaK «—» Mpw 3ano-
XXeHnn obpesa dyHOAaMeHTa HWXe YPOBHS MNaHMpoBKW. Hanpumep:
oTMeTKa obpesa dyHaameHTa — 0,150 M, Torga:

Fav = Hp + 0,15 + hHeLl, M.
2. Onpegenenune BbICOTbI KOT/I0BaHa (TpaHwen), Hx:
Hk = Fau — hep — hue, M, (2)
roe  hep — BbiCOTa cpe3aeMoro ¢nos npu nNiaHUpPoBKe rpyHTa.
3. OnpegeneHune paccTosiHUA MexXay BbleMKaMu B MOMepeyHoOM

HanpaBneHun 3aaHus (No WUpUHE NposeTa):

Lmax = Lnp — Lo — 2X0,6 M- 2XC|, M. (3)
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roe  Lnp — wmpnHa nponeta 3aaHns (MMHUMarbHas) AN paccTosiHne
MeXay OCSIMM B NMOMepeyHoOM HanpaBfiEHUN 3AaHus1, M;
Ly — ASIMHa nopaoLwBbl (pyHAAMeHTa, M.
0,6 — paccTosiHMe OT OCHOBAHMS OTKOCA BbIEMKWU [0 Gnvbdkait-
lwen rpaHu (yHaameHTa M3 yCioBuUiA 6e30MmacHOro npov3Boa-
cTBa pabor;
d — ropusoHTanbHOE 3a510KeHMEe OTKOCaA:

d = mx Hq, M. 4)

m — KO3 PUUMEHT OTKOCA, 3aBUCUT OT TUMA rPyHTa U OT BbICO-

Tbl BbleMKM (CM. npwn. 7.6).

4. OnpeaeneHne paccTosiHUS MeXAy BbleMKaMu B NPOAOSIbHOM
HanpasneHun 3aaHuns (No WWPUHE Lwara):

Lmin = Bu — By — 2x0,6 — 2xd, M, (5)

roe  Bw — wWar Hecywmx KOHCTPYKUMiA (KOMOHH) WK pacCTosiHWE

MeXay 0CSIMM B MPOAOSIbHOM HamnpaB/ieHnW 34aHns, M;

Bo — WwWnpuHa noaowsbl GyHAAMEHTaA, M.

5. HasHayeHwve Bnaa coopyXeHus no pesysbTaTaMm:

Mpy Lmex < 8,0 — ycTpamBaTb 06WMI KOT/IOBAH C BbeE3AHOI
TpaHLWEeN: Noa BCe 3A4aHWe, e/ WMPUHA NPONETOB OANHAKOBA, UK
noAd psiiibl HECYLUMX KOHCTPYKLUMI MponeTa, ecnv LMpUHA MNpOneToB
34aHNs pasHasi.

Mpy Lmax >8,0 M M — ycTpamBaTb TpaHwewn nog psabl dyHaa-
MeHTOB (BAOSIb MPOSIETOB 34aHUS).

OripegesieHne ob6veMoB paboT 1o Cpe3Ke pacTUTesIbHO-
ro csiosi rpyHTa

1. OnpepeneHune nnowaan Cpes3kn pacTUTENbHOMO CNOos MPYHTa
(cMm. puc. 3.6):

S= (L3p|+ 20) X (BBLL + 20) , MZ, (6)

roe  Lsy — AnMHA 34aHMS MO OCHOBHBIM OCSIM, M;

Bss — WUMPWHA 34aHUS MO OCHOBHBIM OCSIM, M.

2. Onpegenexne obbeMa paboT No nepeMeLleHno Cpe3aHHOoro
rpyHTa:

Vrep.cp = Sxhep, M3, (7)

roe  hep — BbiCOTa Cpe3aemoro c/os, M.
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MpyMeYaHue: CcpesaHHbIN rPYHT nepeMellaeTcs 6ynbao3epoM B
oTBan (pe3eps).

PaccTosHMe nepeMeLleHns paBHO MOSIOBMHE AJIMHBI 34aHNS, M,
TO €CTb |cp.nep = Lsg /2

onpegesieHne o6vema 3eM/IHbIX COOPYIKEHNH

Foop Foép
> g V)

Hy

) S e
: 7 T/ 7 TV 77, f/ 7oV,
d By d|, Ll d By d
om | (6m om | (L 6m
L Buu L

Puc. 3.5 — MpoaonbHbIi paspes

Foop l Fobp
| ' | e
| |
i ——

V.
1',/ d Lo |d ,f d

1
’ 0,6m ,OMm 0,6m

/]i/ Lnp
O

|
k
O

Puc. 3.6 — MonepeyHblit paspes

1. O6beMbl BLIEMOK OMpeaensTb C NoMoLbio GopMyn 06beMOB
Pa3INYHbIX reoMeTpudeckux ¢uryp. Mpyu CNOXHOM KOHMMrypaumm
3eMJISHBIX COOPY)XXEHUM WX HEob6X0AMMO pa3buBaTb Ha OTAEsbHblE
Tena, 06bEM KOTOpPbIX OMNPEAENSETC OTAENbHO.
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IOMV 130 10 M
10m
B30
10m
L30
0] ©
Puc. 6. [11nomaab cpe3ku pacTuTeabHOro cliosi TpyHTa
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Puc. 3.7 — Cxema KoT/ioBaHa Ansl pacyeta obbema
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1

GCM'SH

Puc. 3.8 — Cbe3q B KOT/OBaH

{yna=600 Fobp {yna= 600
— 1
YnnorHsemsie
BPYYHYIO CIIOH
:;' 7 & rpyHTa
- i
s 7 7. 4 S.‘
I /" S
= 5 14 s
1
[ 17724 5
14 i T s
:17 r Fon
7 A - 7777}
T ynn 7600 yna 7 600

Puc. 3.9 — CxeMa ynnoTHEHMS FPyHTa BPYYHYIO
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1.1. OnpepeneHve ANWHbI KOTMOBaHa (TpaHweun) no Hu3y, 4,
MpWY LEHTPasIbHOW MPUBA3KE KPaHUX HECYLLMX KOHCTPYKLMIA (CM. puC.
3.7):
a) ANns KOT/oBaHa noj BCe 3AaHue (TpaHLWen):
a= L+ Bb +0,6x2, M, (8)

roe By — wvpyHa noaowsbl PyHAAMEHTa, M.
6) ans oTAENbHOro KOTNoBaHa nog GyHAAMEHT:

a= By +0,6x2, m. (9)

1.2. OnpeaeneHue WWPUHbLI KOT/I0BaHa (TpaHLLen) no Hu3y, b:
a) A4Ns KOTNoBaHa noj Bce 3[aHue:

B= By + Ly + 2%0,6, M, (10)

roe Lo — AnvHa nogowsbl hyHAAMEHTa, M.
6) ans oTAENbHOro KOT/MI0BaHa nog yHAaMeHT (TpaHLWen):

B= Ly +2x0,6, M. (11)

1.3. OnpegeneHne onvHbl KOT/I0BaHa (TpaHLen) no Bepxy, A:
A= a+2xd m. (12)
1.4. OnpeaeneHue WWPUHbLI KOT/IOBaHa (TpaHLLen) no sepxy, 5.
B= B+ 2xd, M. (13)

1.5. Onpepenenne obbema koTnoBaHa (CM. puc. 3.7):
Veors = = [ab +A-B +(a+ A)- (b+B),w, (14)

1.6. OnpegeneHve obbema TpaHLuen:

(a+A)
VTp = STp T, M3, (15)
roe  Sp— nnowaab NonepeyHoro ceYeHust TpaHLLEen:
S=(B+ mx Hmp)x Hp, M2, (16)
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roe  B-— WupuHa TpaHwen, M (cM. dopmyny (11));
Hrp— BbICOTa TpaHwewn, M (cM. opmyny (2)).
mXI[/cuh TIIII‘IlYITII|I]lITIIII|III|I|I|IITIIIIIIIIITII{I]IIYIY]I]I“I]I—
u%%: Bre e = 3
ST [ 0.5 0.5 | =
= w |2
= Ngyno =120 wm
— : Y TF ~—m'=8 %
B B30 — i ’
E < 13
= a | =
=1 s 05, | 3
o\ T ETTh a1 =
T 06 =
”IXHK\.D £ {1 T A A T R R I A A A A
mxHx |\ Bg By m*Hxk
06" 0.6
# L30
Q 15)
1 4 )
Puc. 3.10 —CxemMa koT/i0BaHa
1.3. Onpepenenne obbema cove3ga (cM. puc. 3.8):
__ HZ m-m 3
VC'bes,qa =% [3 ' bC'beS,CL +2-m-Hy- m ] ' (m' - m)» M3, (17)
rne  beess — WUMPUHA CbE3A B KOTNOBAH, M, Bevesn = 3,5 — 6,0 M;

m — kKO3(pDUUMEHT KPYTM3HbI OTKOCA Cbe3da, NpUHMMAaTb 1=

8-12.

MprMeyaHue: cbe3apl yCTpanBaTh AN KOT0BaHa noj Bce 34a-
HMEe: He MeHee OfIHOro ABYXCTOPOHHEro cbesaa (LmpwuHoi 6,0 M) unm
[Ba OAHOCTOPOHHMX Cbe3aa (LWMpUHON Mo 3,5 M Kaxabli).

2. Onpepenenne o6beMOB 3eMNsHbIX paboT. O6beM 3eMASHbIX
paboT yuuTbiBaeT 06bEM BCEX 3EMJISIHbIX COOPYXXEHWIA: KOT/IOBaHA
(oTAenbHbIX KOTNOBAHOB NOA (PYHAAMEHTbI), TPAHLUEN, Cbe3/10B.

2.1. insa koTnoBaHa nog Bce 3aaHuve (puc. 3.10):

rae

Vaem.pas = Vot + Veveapa X 11c, M3,

Viorn — 06bEM KOTNIOBaHa, M3 (cM. opmyny (14));
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Veresna — 06bEM Cbe3ga B koTnoBaH, M3 (cM. cdopmyny (17));
e — KONNYeCTBO Cbe3/10B.
2.2. Ansa TpaHLei No Npoao/bHLIM OCAM 3AaHNS:

Vsempas = Vap X p , M3, (19)

roe Vi — 06beM TpaHwew, M3 (cM. dopmyny (15));
p — KOJIMYECTBO TPAHLUEW.
2.3. [Ins oTAenbHbIX KOT/I0BAHOB NoA yHAAMEHTbI:

Viem.pab = Vkotn X 1k, M3, (20)

roe  Viorn— 06BEM OHOMO KOT/IOBaHa noa ¢yHaameHT, M3 (cM. dop-

myny (14));
Ik — KOJIMYECTBO KOT/I0BaHOB (onpeaenvTb MO niaHy ¢yHaa-
MEHTOB).

Oonpegenernne ob6vema gpyHgameHnTos (cM. puc. 3.3)
Vo = (Veryn + Voo XNebyHa, M3, (21)
roe  2Veyn — 06bEM CTyNeHel ogHoro dyHaaMeHTa, M3:
2Vayn = Z(BoXLoXxhi+ BeiXLpixha+ ...); (22)

Vioak — 06bEM MOAKOMOHHMKA (CTakaHa) OAHOro yHAaMeHTa,
3.
m3:

Vhoax = Bd)iXLd)iXhi; (23)

Neyna — KONMYECTBO (DyHAAMEHTOB (OnpeaenuTb Mo naaHy).

OnpegesieHne o6vema 6€TOHHO# NMogroToBKH

1. OnpepenexHve pa3mepoB 6eTOHHON NOArOTOBKWU (Bros Lnoa)
Ans dyHAaMeHTa ¢ NoAoWBON KBagpaTHOM dopmbl (By = Lo). LLnpu-
Ha NoAroToBKMU Brog:

Broa = Lnos = Bcb+0,2 M, (24)

roe  Be — wmpuHa (unu anvHa Le) HWXHel cTyneHu dyHaameHTa, M.

MpuMeyaHue: ans QyHaamMeHTa C MOAOLIBOM MpPSIMOYTOJibHOM
dopmbl (By # Le) pasmepbl 6ETOHHON MOAFOTOBKU OMpeaenvTh Afs
Ka>X0# CTOPOHbI, TO eCTb:
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Bron = By + 0,2 M, Lnog = Ly + 0,2 M.
2. OnpeneneHne ob6beMa 6ETOHHOM NOArOTOBKM:
Veer.non = BI‘IOleLI'IOlehrIOAXNd)yHA, M3, (25)
roe  hnos — BblcCOTa 6ETOHHOM NOAFOTOBKK, M.

onpepgesnernne o6vemMa pyyHbix pabor
1. Onpepenenne obbeMa paboT nNpy NOAYMCTKE AHA KOT/IOBaHA
WM TPaHLWen Bpy4dHylo nog Bcemn yHaameHTamm (06beM Hepobopa

rpyHTa):
Vieapys = (Broa + 0,1) X (Lnoa + 0,1) XhueaXNayna, M3, (26)

roe  huey — BbICOTaA CNIOS rpyHTa Npy NOAYMCTKE BPYYHYto (Hegobop),

M.
FpyHT B6AM3M MNOBEPXHOCTEN (yHAAMEHTA AN WUCKTHOYEHWS
NOBPEXAEHNS1 KOHCTPYKUMM 3acCbiNaeTcs WM YMIOTHSAETCS BPY4HYHO.
OCTaBLUNIACSA 06BEM PYHTa YMNIOTHSATL C MOMOLLbIO CrielMarnbHbIX Ma-
LWKNH (KaTKOB).

2. OnpepenexHve NowWaan NOBEPXHOCTN OAHOro yHAAMEHTa,
conpukacatowencs ¢ rpyHToM. lMnowaabs ogHoro yHaaMeHTa onpe-
OENSIETCA Kak CyMMa nowafend BepTUKasbHbIX M FOpU30HTasbHbIX
noBepxHOCTEN (PyHAaMEHTa:

So = (Bpxhi+Lepxhi)x2 + (Bpixha+Lp1xhz) x2+
ot (Boixhi+1+Lgixhi+1) x2 + (BoXLep — BeixLei), M2,  (27)

roe  Bgi — lWuMpUWHA cTyneHei (NoAKONOHHMKA) pyHAaMeHTa, M;

Lyi — AMHA CTyneHel (NoAKONOHHMKA) dhyHAaMeHTa, M;

hi — BbICOTa cTyneHen (NOAKONOHHMKA) (PyHAAMEHTa, M.

3. OnpeneneHne obbema paboT npu 06paTHOM 3ackinke Masyx
BPYYHYHO:

Voop.s.pys = SoXtynnXNeyra, M3, (28)

roe  tynn — TONWMHA cnosi rpyHTa (OT noBepxHOCTWM dyHAaMeHTa),
YMNOTHSAEMOrO BPY4HYHO. MpuHATL tynn = 0,6 M.
4. OnpegeneHne obbema paboT Mpu YNAOTHEHWU TFpyHTa 06-
paTHOW 3acbiNky (PyHOAMEHTOB 3MEKTPOTPAaMbBOBKaMU Bpy4Hyto (CM.
puc. 3.9):

109



AT
tKM¢ praBﬂeHI/le AUCTAHIOHWUOHHOTIO OGy‘{eHI/IH K IIOBbIIIEHHU A I(Baﬂl/IClDI/IKaLU/II/I
g ¥

Y TexHoJiOorMYecKUe npoueccbl U Me€XaHHU3alud B CTPOUTEJ/ILCTBE

Synn.pyu = SXNayra, M?, (29)
roe S - nnowaab ynaoTHAEMOW NOBEPXHOCTU, M2:
S = 3Scr + Snoax, M, (30)

2Scr — CyMMa nollafelt ynioTHAEMOW MOBEPXHOCTM FPyHTa y
noaowBsbl (GyHAAMEHTA M B YPOBHE KaXKAOW CTYMeHU:

SCTL' =4+ (t)grm - bczT + B(})i (tyrm + bCT )) ’ le (31)

rae  tynn — TONWMHA CNOS YNNOTHAEMOrO rpyHTa, tynn = 0,6 M;

ber — WMpUHA HUXKenexallen cTyneHn dyHaaMeHTa, M;

Snoak — MMOWAAb YMAOTHAEMOW MOBEPXHOCTU rPyHTa B6AU3U
MOAKOSIOHHOW YacTh pyHaaMeHTa:

4Xxh;
Sr[o,a =

X (tgrm + Bd)i X tyrm)/ Mz/ (32)

ten

roe  hi — BbicOTa NOAKOMNOHHON YacTu ¢yHAaMeHTa (cM. puc. 3.3);
ten — MoWwHOCTL (BbICOTA) ynnoTHAeMoro cnos, te = 0,3-0,4 M.

OripegesieHne o6 veMa MexaHM3MPOBaHHbIX paboT
1. OnpeaeneHve obbeMa 06paTHON 3achINKu:

Voﬁp.s = V3eM.pa6 - Vd)yHLl - V6eT.noL| i(VHea.pyq - V6eT.noL1), M3, (33)

roe  Vaewpas — 06bEM 3eMNAHBLIX paboT, M3, cM. copmynbl (18)-(20);
Viyun — 06bEM BCEX yHAaMeHToB, M3, cM. cdopmyny (21);
Véer.nop — 06bEM BETOHHOM NOArOTOBKM, CM. hopmyny (25);
Vien.pyu — 06bEM Hegobopa rpyHTa BpyyHyto, cM. popmyny (26).
MpuMeyaHue: 3HaK «+>» cnedyeT yuuTbiBaTb, €CIM TPyHT Moa-

UYNCTKM OCTAETCs B KOT/IOBaHe (TpaHLWIEeEe), TO eCTb MPYHT MOAYMCTKU

ncnonb3yeTcs npu o6paTHON 3ackinke cpa3y nocre ycTpoicTea be-

TOHHOM MOArOTOBKW. 3HaK « — » y4uTbiBaTb, €CIM FPYHT MOSIHOCTbIO

yAANseTCcs U3 BblEMKU (B OTAESNbHbIX KOT/I0BAHAX).

2. OnpegeneHne obbema paboT npu paspaboTke rpyHTa B

TPaHCMOPT M €ro BbIBO3, TO €CTb BbIBO3UTbCA MPYHT, KOTOPbIA HE UC-

nosib3yeTcs Npu 0bpaTHOM 3acbInke:

Vesigos = Vynn + Veer.non + (VHen.pyq— V6eT.no,q), [VE (34)
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MpuMeyaHue: 3HaK «+»CneayeT y4uTbiBaTb, €C/IM FPYHT MoA-
YNCTKM NMONTHOCTbIO YAANAETCA U3 BblEMKM (B OTAEMbHBLIX KOT/IOBaHax),
3HaK « — » YUNTbIBaTb, ECAIN FPYHT OCTAETCS B KOT/IOBaHe (TpaHLuee).

3. Onpenenenne obbema paboT npu paspaboTke rpyHTa HaBbl-
MeT (B oTBan), Vors, U NEpeMeLleHnn rpyHTa B 0TBaN, Viep. [PYHT 06-
paTHOWM 3acbIMNKM XpaHUTCS Ha cknaae (pe3epBe), TOT Xe 06beM FpyH-
Ta nepemeLlaeTcs 4o oTBana, Toraa:

Vors = Vnep = V06p.3, M3, (35)

4. OnpepneneHve obbema paboT npu 06paTHOM 3acbInNke KOTO-
BaHa 6ynbao3epoM, Vospabynsa, M YMIIOTHEHUM KaTKaMW, Vynnkar. 3a-
CbiMKa rpyHTa Mpov3BOAMTCS, Kak npaBuno, 6ynbao3epoM, ynaoTHe-
HWe rpyHTa — KaTKaMmn NOC/OMHO.

TonwmHa ynaoTHSEMOro C1ost 3aBUCUT OT TUMa rPyHTa M Macchl
YMAOTHAOLWEN MaWKWHbl, O6bEM IpyHTA BblUMCISETCS 6e3 yyeTa 06b-
€Ma rpyHTa py4YHO 3acbinku:

Vo6p.3.6ynbu = Vynn.KaT = V06p.3 - V06p.3.py-|, M3. (36)
I'IpMMeanme: 06paTHYIO 3aCbINKy MOXET Npou3BOAUTb 3KCKa-
BaTOp C NJ1aHMPOBOYHbLIM KOBLLOM.

[laHHble CBOAATCA B BEAOMOCTb (MpUMEpP BEAOMOCTM CM. Tabn.
3.1)

111



ATy
tKM¢ praBﬂeHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A I(BaJII/I(i)I/IKaU,I/II/I

TexHoJiOorMYecKUe nmponeccbl 1 MeXaHMU3alUA B CTPOUTE/IbCTBE

Tabnuua 3.1 — MNpumep BegoMocTn o6bemMoB paboTt

B - Dopmyaa .
N Buasl pabot PAYLE Enmsm. | Kon-so
noacueTa
1 2 3 4 5
3eMIIAHBIE paboThI
Cpe3Ka pacTHTEIBHOTO CJI0A IPYHTa 2
1 | Peskap PYHTE (6) 10002 | 14.40
OynpIo3epaMHa
2 | IlepeMemeHHe cpe3aHHOTO TPYHTa (7) 100 8 2.16
PaszpaGoTka IpyHTa 3KCKaBaTOPOM ¢ IO- N 3 -
3 | ;23padaTRa Iy aBatop (34) 10033 | 19.78
Tpy3K0ii B TPAaHCTIOPT
P —— — n -
4 Pa3zpaGoTka rpyHTa 3KCKaBaTOPOM Ha (35) 10088 | 32231
BBEIMET (0TBamN)
" T 399 2
5 | [TepeMemenHe rPyHTa B OTBAT (35) 100 M | 322,31
Pa3paGoTka rpyHTa BpYUHYIO (moq4HcT- \
6 | Pasp TPYHTa BPYHYIO (mo.x (26) 1a | 18252
xa)
- | O6paTHas 3achINKa KOTIOBaHa 6yIba0- 2
2opa ; aHa OyIeal (36) 100 v | 296.64
3epaMH
OGpaTHaA 3acBIKA KOTI0BaHA JKCKaBa- .
g | opaTHai 3z ‘ aBe (36) 1003 | 296.64
TOpPOM
; e —— =
9 ‘%acmnha Py H'l.‘o_l'ﬂa.k}.\ TpaHmeil 0 28) 1 | 2566.08
KOTJIOBAHA BPYUHYKO
Vi V! CaMOX .
10 -H'I.OTHEHHC TPYHTA CaMOXOIHBIMH (36) 1002 | 296.64
KaTKaMH
Vi V. TeK GoB- 2 .
11 ml:{;})meﬁne TPYHTA 3TeKTPOTpaMGoB (29) 10002 | 103.25
a

3.3.5 Bbi6op MalIMH 1 MEXaHU3MOB AJiS 3eMJIsiHbIX pa6oT

Mpu BbiIGOpE MalNH U MEXaHN3MOB NOABUPaTb KOMMIEKTbl Ma-
LUMH NO NPOU3BOAUTENBLHOCTM Beaylled MaluMHbI. B AaHHOW KypcoBoW
paboTe NpMHUMATL KOMMAEKT MalUWH NO HaMMeHbLIMM 3aTpaTtam. Mpu
BblbOpe pyKOBOACTBOBATLCS MPUHLMNAMKU paumoHanbHOro n becnepe-
60MHOro MCNonb30BaHUS MallWH, a TakXke NMPUMEHSTb NepeaoBble Co-
BpPEMEHHble MaLUMHbl OTEYECTBEHHOIO U 3apybeXxHOro Npou3BoACTBa.

B paHHOI KypcoBoi paboTe BbibpaTh M 3KOHOMUYECKM 0BOCHO-
BaTb cnegylowme Buabl MalwmH (KOMMIEKTOB MaLLUWH):

1. Bynbaosep Ans NNaHMpOBOYHbIX PaboT 1 06PaTHOM 3ackInky;

2. JKCcKaBaTop Ans pa3paboTku rpyHTa;

3. KaTok ans ynioTHeHWs rpyHTa obpaTHOM 3acbinku;

Mpu BbIGOPE MaLUMH YYUTBIBATL ANPEKTUBHBIE CPOKM MPON3BOA-
ctBa pabor:

1. MnaHnpoBoYHble paboTbl BbINOAHUTL 3a 2-3 AHS;

2. 3emnsaHble paboTbl No pa3paboTke rpyHTa BbIMOMHATL MeHee
30 aHen;

3. beToHHble paboTbl NPOBOAUTL 6€3 NepepbiBOB U BbIXOAHbIX.

TexHn4Yeckne XapaKTepuUCTUKU CTPOUTENbHbIX MALUWMH CM. Npu-
JIOXXEHUS U CNPaBOYHYIO NUTEpaTypy.

IKoHoMHuYECKOe CpaBHEHHUE MaLUMH (KOMIJIEKTOB Ma-
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LUMH) NPON3BOANTCA MO NPUBEAEHHBIM 3aTpaTaM:
1. OnpeaenexHve ctoumoctu pabot (paspabotku 1 M3 rpyHTa):

_ 1,08ZCyey

Ve
l-ICM

C pyo, (37)

roe  Cuev — CPEOHSIS CTOMMOCTb MALUMHOXCMEHBI (CM. MPUIOXEHWS);
Mew — NPOM3BOANTENBHOCTb MalMHbl (komnnekTa) (CM. npuno-
XKeHus).
2. OnpegeneHvie KanuTasbHbIX BJIOXKEHWI MPOM3BOAUTL MO

dopmyne:

L7 g bys, (38)

K= ey tr
roe  Cup — WMHBEHTApHO-pacyeTHash CTOMMOCTb MaLiMHbI (CM. NpuIo-
XKeHust);
& — HOpMaTUBHOE YMCO CMeH paboTbl MaLKWH B roay, cMeH (CM.
npwvn. 7.13).
3. OnpenenexHne npuBeaeHHbIX 3aTpaT paboT (pa3paboTku 1 m3

rpyHTa):
M = C + ExxK, py6/m3, (39)

roe £ — BenuuvHa, obpaTHasi CPOKYy OKYrnaemMoCTW KamnuTaslbHbIX
BnoxeHuin, £ = 0,15.
Mo pesynbTaTaM pacyeTa NPUHATL HauMbonee 3SKOHOMWYHYIO
MalLMHy (KOMMIEKT MaLlvH).
MpuMeyaHue: B npunoxeHusix npuBefeHbl YCNOBHbIE CTOMMO-
CTV MaLUMH 1 MaLUIMHOXCMEH, NpuHATblE Ha nepuoa 2007-2008 r.
BapuaHTbl cpaBHeHMS NpeACTaBuUTL B Buae Tabn. 3.2.
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Tabnuua 3.2 — MNprMep BapvMaHTOB KOMMJIEKTa MaLLMWH

Kommekr N — Hpon-monm}e;bﬁocn.
MAIIIITH Il.,. M/cm
I KoMITTeKT ?;}f I;i?};‘;(;lis g;_{gz 22 3 _%I_ 18 0 aBTOMOOH- 154x8q =1 232
1T xomrTexT Sigﬁiiﬁgg}ljﬂzl?;\rllﬂo})OKhl E;T&%-2S6 87x8 = 696

Bb160p 6ys1b403€pa ripyn NJIaHUPOBKE M CPE3KE rPYyHTa

MNaHNMpOBOYHbIE PaboTbl MOTYT BbINOSHATLCA 6ynbao3epamun u
ckpenepamu (CM. npun. 7.7).

Mpon3BoanTENLHOCTL ByNbA03epa 3aBMCUT OT MOLLHOCTM 6a30-
BOW MallMHbl — TpakTopa. [peaBapuTenbHbi Bbibop 6ynbao3epa
NpoM3BeCcTM NO AaHHbIM Tabn. 3.3 B 3aBMCMMOCTM OT AasibHOCTW ne-
peMeLLEHUNS TPyHTa.

Tabnuua 3.3 — Bbi6op 6a30B0i MalLWHbI

JaTeHOCTE NepeMeleHHA TPYHTA, M bazoeas MalIHHA — TPAKTOP MapkH
25-40 OT-54, T-74, MT3-32 («benapvces)
40-60 C-100
70-80 T-100 u T-140
70-100 T-180. I3T-250. I3T-252

MpuMevaHWe: AanbHOCTb MEpPEMELLEHNUS FPpyHTa MPUHUMAaTb PaBHOM
LWUMpPUHE 30aHUS Bsg, M.

1. Onpegenutb NpoM3BOAMTENBHOCTE BbIGpPAHHOrO TMNa 6ysb-
fo3epa B CMeHy no ¢opmyne

Mo =8uUX gx KX KrX Krp/ £y, M3/CM, (40)
roe  g-— obvema rpyHTa nepej oTBasiom:
G = 0,75x Px bx Knf Kp, M3, (41)
roe - BbicoTa oTBana 6ynbaosepa, M (cMm. npun. 7.3);
b— pnuHa otBana 6ynbao3sepa, M (cM. npun. 7.3);
Kn — k03(pDULMEHT, yUMTbIBAIOWNI NOTEPU FPYHTA NpU nepe-

MeLLEeHnn.

K =1- O,OOSX/nep, (42)
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rae  hep — ANVHA NEPEMELLEHUS FPYHTA NPU NOHOM LMKNE paboTbi:
hep = 0,25% By +5 M, (43)

roe B — WWpWHA 34aHNS N0 OCHOBHBLIM OCAM, M (MO 3a4aHuio);
Ko — KOI(PDUUMEHT NEPBMYHOrO paspbiXieHuss rpyHTa (CM.

npvn. 7.2);
Ks — KO3 DUUMEHT MCNONb30BaHNS BHYTPUCMEHHOTO BPEMEHH,
K= 0,75;

Kr — KoadhUUMEHT nepexofa OT TEXHUYECKON NPON3BOAMTESb-
HOCTW K 3KCrnyaTaumoHHou, K = 0,6;

Kp — KO3hDMUMEHT, YUMTbIBAOLWMIA FPYMNy FPyHTa Mo TpyAHO-
CTu pa3paboTkn, Ang pactuTtenbHoro cnos Kp = 0,8;

&, — BpeMs NofHOro uukna paboTbl 6ynbaosepa:

by =&+ b + toox + bep, Y, (44)
roe & — 3aTpaTbl BPEMEHM Ha pe3aHue rpyHTa:
& =4/(1000x 15), u, (45)
roe 4 — 4SIMHa NyTU pe3aHus rpyHTa:
b = q/(bxfrp), M, (46)

roe  /p — BbICOTa CPE3aEMOr0 PacTUTENLHOIO C104, M.

V4 — CKOpOCTb pe3aHus rpyHTa, KM/4 (cM. npun. 7.3);

t — 3aTpaTbl BPEMEHM HA MepeMelleHVe M pa3paBHUBAHKE
rpyHTa:

th =hep/(1000X Vep), 4, 47)

roe  Vhep — CKOPOCTb MpW NepemelleHnn rpyHTa, KM/4 (CM. npwn.
7.3);
loex — 3aTpaTbl BpeMeHN Ha 0bpaTHbIV X0A:

to6x =A1ep/(1000x |/o6x), Y, (48)

roe  Wosx — cKOpoCTb Npu obpaTHOM xoae, KM/4Y (cM. npun. 7.3);
thep — 3aTpaTbl BPEMEHM Ha MepeksloyeHne nepegay, NogbeM u
onyckaHue oteana, thep =0,005 u.
2. Mo npovssBoanTenbHOCTN 6ynbao3epa noaobpatb ckpenepsbl
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C NpOV3BOANTENBHOCTbLIO HE MeHee Tpebyemoit (cM. npwun. 7.4, 7.5).

3. Mpon3BecTn 3KOHOMUYECKOE CpaBHEHME MaLLMH (KOMMIEKTOB
MawwuH) no ¢dopmynam (37)-(39), cMm. npun. 7.6, 7.13. Mo pesynbTa-
TaM pacyeTa MNpUHATL Hanbonee 3KOHOMUYHYIO MaluuHy (KOMMIEKT
MalLLVH).

Bbi6op 3KcKaBaTopa A4/15 pa3paboTku rpyHTa

1. BbibOp eMKOCTM KOBLU@ SKCKaBaTopa NpPOM3BOANTLCS B 3aBU-
CUMOCTM OT 06beMa 3eMAsHbIX paboT (cM. npun. 7.7). Janee Bbibupa-
€TCA 3KCKaBaTOp C COOTBETCTBYHLLEA BMECTMMOCTbIO KOBWaA. bonee
TOYHbIN NoAbop 3KCkaBaTopa — onpeaeneHne TpebyeMol nNpousBoau-
TeNbHOCTW 3KCKaBaTopa Mpu 3agaHHOM cpoke paboT. B AaHHOM Kyp-
COBOM MpOeKTe CPOK BbINONHeHUs pabot: TaH = 30 aH. Torga onpe-
feneHne TpebyeMoi Npon3BOAUTENBHOCTM 3KCKaBaTopa MpoU3BOAMT-
csl no opmyne:

IItp = %, m3/cMeH, (49)

u Mem

rae  Vsewpas — 06bEM 3eMNsHbIX paboT (cM. dopmynbl (18)-(20)), M3;

Taw — CPOK BbINONHEHUS paboT, T = 30 aH;

New — CMEHHOCTb pabor.

2. MNopbop 3KCckaBaToOpoB C TpebyemoW Mpou3BOAUTENIbLHOCTbLIO
— cM. npwn.7.8a, 7.86.

3. OnpeaenuTb TMN @aBTOTPAHCMIOPTa M KOMYECTBO MALUMH Ans
TpaHCNOPTMPOBKK TpyHTa. Moabop Mapku aBTOTpaHCropTa Mpov3BO-
AUTCS B 3aBUCMMOCTU OT BMECTMMOCTM (EMKOCTM) KOBLUA 3KCKaBaTopa
—CM. npun. 7.9.

Pacuer kosmmyecrBa MaLmH N5 TPaHCNOPTUPOBaAHNUS rPyHTa

Ha BbIBO3:
OnpeaeneHune akcnnyaTauMoOHHON MPOU3BOAUTENBHOCTU 3KCKa-
BaTopa:
84-100M3
Mo = 220 vjem (50)

Bp

roe  Hsp — HOpMa BpeMeHn paboTbl 3KCkaBaTopa (B Mawx4ac) npu
norpyske rpyHTa B TpaHcnopt, (E2-1-9).
OnpepeneHne obbeMa rpyHTa B KOBLUE 3KCKaBaTopa B M/IOTHOM
COCTOSIHWM:
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Vk 3

1+Kq,

Viosui = (51)
roe Vi — reOMeTpuYeckuii 06bEM KOBLLIA SKCKaBaTopa, M3;
Kn.p — KO3(DMLUMEHT NepBNYHOro paspbixneHuns (cM. EHnP 6.2

«3eMnsHble paboTbl», npu. 2).
OnpepgeneHne Beca rpyHTa B KOBLUE B NMJIOTHOM COCTOSIHWM:

me, = ‘/Klg)j];].(l:l “Yrp T, (52)

roe  Yrp — 06bEMHBIN BEC IpyHTa T/M3 (N0 3aAaHuIo).
OnpepeneHune NOHOMO YMCNa KOBLUEN MPyHTa B aBToMobune:

Nygopm = mirp’ KOBLU. (53)

OnpegerneHve rpy3onogbeMHOCTM aBToCaMoCcBana B M3:

Q M3 — ‘/K%J];I(I:I * Nyopw » M3, (54)

OnpegeneHne KoadduUMEHTa WCMNONb30BaHWS TPAHCMOPTHOM
eaVHULBI:

__ MrpNkopm

Kl - ’ (55)
Q

OnpeaeneHne CMEHHOI MPOU3BOAUTENLHOCTU aBTOMOGUNA:

Quz T K
=== Z%L : I M3l (56)
ty

roe  Ti— NpOAOMKUTENBHOCTb CMEHbI @aBTOTpaHcnopTa, T = 8 u;
t — BpeMsi MpocTos NoA MOrpysKkol U pasrpyskol, Y (CM. npu.
7.10);
L — AanbHOCTb TPaHCMOPTUPOBKU FPYHTa Ha BbIBO3;
V — cpegHss TexHu4yeckasi CKopocTb TpaHcnopTta, V = 18-36
KM/U.
OnpepeneHne HeObXOAMMOrO KOMMYECTBA MaLLMH:

1'[3KC1'IJ[

Nyam = 3*(‘; , MalL. (57)

CocTaBUTb HECKOJIbKO (HE MeHee Tpex) BapyaHTOB KOMIIEKTOB
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MaLLUWH Mo pa3paboTKe 1 TPaHCMOPTUPOBKE MPyHTa.

Mpor3BeCTM 3KOHOMUYECKOE CPABHEHME KOMIMIEKTOB MalUWH MO
dopmynam (37)-(39), cm. nmpun. 7.11, 7.12, 7.13. Mo pe3ynbTatam
pacyeTa NpUHATb Hanbosiee SKOHOMMYHbIM KOMMIEKT MaLUWH.

Paccynrare wupmnHy J1060BO# M 6OKOBbIX [MPOXOAOK.
TexHonornyeckne napameTpbl 3KCKaBaTOpOB — CM. npw. 7.8. Mpoek-
TMPOBaHWE TEXHOMOMMYECKON CXeMbI pa3paboTky rpyHTa NpoM3BOANUTL
COrNacHo BbIMOJIHEHHBIM pacdeTam (puc.3.11, 3.12).

Onpepenexne AnvHbl paboyelt nepeaBvXKM SKCKaBaTopa:

Ih = 0,75% lp, M. (58)

OnpepeneHne HaubosblUEN LWINMPUHBI MEPBON TOPLIEBON MNpo-
XO[KM MOBEPXY MpW MOrpy3Ke rpyHTa B TPAHCMOPTHOE CPeACTBO WM
O[IHOCTOPOHHWIA OTBanN:

By=bi+b,=Ra)?— G+ (Rg—2—1),m. (59

OnpepeneHne WNpKHbI NOB60BONM MPOXOAKM MOHWU3Y MpW OAHO-
CTOPOHHEW BbIrPy3Ke rpyHTa:

Bu = Bs — 2xmx H« M; (60)

1 — 6e3onacHoe pacctosiHMe (1M) OT oTKoca A0 Gnuaiien
OMopbl MaLUMHBI;

OnpegeneHne paguyca pes3aHus Mo AHY KOT/IoBaHa Mpw
Hambonbluei ero rnybuHe (cMm. puc. 3.13):

a = \/(Rcm — b)? + h%,M;
x = Jaz — (H, + h)?, ™;
Rih=x+b, M

Onpepenexne WWpWHa BTOPOW UM Mocnenytowmx 60KoBbIX Mpo-
XOLOK:

B=by+b,=(Rp—mxH —"%—1)+RE— (61)
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| o \

[TTTTI T[> T
| \ <
) L =~
o o )
—o—- <« — —~S\—
t S l, é z =)
) N o
AR \f - ﬁ
Puc. 3.11. Cxema pa3paboTku BeleM-  Puc. 3.12. Cxema pa3paboTku BbleM-
KV TOpLEBOW Npoxoakon (nobosas K1 60KOBOW NpoxoaKon (BTopas u
npoxofka) nocneaytowme npoxoaKn)

Rcm

#

Puc. 3.13. Cxema onpefeneHus
Hanbonbluero paanycCa KonaHusa NOHU-

Bb160p caMoxoa4HbIX KaTKOB

Bblbop kaTka 3aBMCMT OT TUMA YNJIOTHAEMOrO rpyHTa. B AaHHoOM
KypcoBolr paboTe TN KaTka onpeaenutb no Tpebyemon npovsBoau-
TenbHOCTKW. [1nsg 3Toro npeasapuTesibHO 3aaTh TUN kaTka (Hanpumep,
[Y-29) n onpegenntb HOpMy BpeMeHn no EHWP ¢6.2 «3emnsiHble pa-
60TbI».

1. PaccuutaTb NpOM3BOAUTESNILHOCTb AAHHOrO TWMa KaTka Mo

dopmyne
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100Mm3
IRAE = ==, M/, (62)

Bp

roe 100 m3 — eanHuML@ n3MepeHns paboT Mo YMMOTHEHWUIO FPYHTA Mo

EHWP ¢6.2 «3emMnsiHble paboTbi»;

Hsp — HOpMa BpeMeHu, Mallxyac no Tomy xe EHuP.

2. MNopobpaTb HECKOSIbKO TUMOB (HE MeHee Tpex) YMIOTHSOLWMX
MalMH C MPOM3BOAUTENBHOCTLIO HE MeHee Tpebyemoi (CM. npun.
7.14, 7.15, 7.16).

3. MNpoun3BecTn 3KOHOMMYECKOE CPaBHEHME BbIOPaHHbLIX MalUMH
(cM. bopmynbl (37)-(39) v npun. 7.16, 7.13). MNpuHATE Hanbonee sko-
HOMMWYHBIN KaTOK.

3.3.6 Pacuet KanbKynsiunum TPyAOBbIX 3aTpaT M MALUMHHOIO
BpPEMEHM

Mpn pacyeTe KanbKynsUMU yuuTblBaTb FPynny rpyHTa B 3aBu-
CMMOCTU OT TPYAHOCTU pa3paboTku 1 BMAa MaLLUWH:

1. lMpun cpeske pacTUTENbHOro CNosl rpynna rpyHTa onpeaens-
etca no EHuP cb. 2 «3emnsiHble paboTbi», Tabn. 1, N. 6 — Ans «rpyHTa
pacTUTENbHOrO CNos».

2. MNpu pa3paboTke, nepemelleHnM TpyHTa rpynna (rpyHTa)
onpepensietcs no EHuP cb. 2 «3emnsHble paboTbi», Tabn. 1.

3. Mpu obpaTHO 3ackinke NMpUHUMaTL TPYNMy paHee paspbix-
NEHHOrO rpyHTa B COOTBETCTBMMU C M. 2 rnaebl 1 EHWP ¢6. 2 «3emns-
Hble paboTtbl». PaboTa HopMupyeTcs cneaylowmum obpas3om: npu pas-
paboTKe rpyHTa 3KCKABaTOPOM rpynny rpyHTa MPUHUMATb Ha OAHY
rpynny Hwxe, To ectb II rpynna Hopmupyetca kak I, III rpynna Hop-
mupyeTtcs kak II n 1.4. Mpu pa3paboTke rpyHTa ckpenepoM, 6ynbao-
3epoM, FperaepoM rpynna rpyHTa NPUMHMMAETC B COOTBETCTBUM C
EHWP cb. 2 «3eMnsHble paboTbl», Tabn. 1.

4. Mpu py4yHoit pa3paboTke rpynny rpyHTa onpeaensitb Mo
Tabn. 1 pasgen py4dHble 3eMnsiHble paboTtel EHUP c6. 2 «3emnsHble
paboTbl».

5. MNpu coctaBneHnn kanbkynsauum paboT no ynaoTHEHWIO FPyH-
Ta y4uTbIBaTb KOJIMYECTBO NPOXOAOK KaTka no cnegy — cM. npun. 17.

6. MNpun cocTaBneHun Kanbkynsaumu paboTt no nogaye 6eTOHHOM
CMecu paccuuTaTb ABa cnocoba mogauu: KpaHoOM M aBTOHETOHOHaCo-
coM. MpuHsTL Hambonee 3chdeKTUBHBIN CNocob C HaUMEHbLIMMU TPY-
[o3aTpaTtaMu 1 MallnHo3aTpaTtamu (CM. NpuMep).
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3.3.7 Paspab6ortka rpachmka npoussoacrsa pabor

Mpu coctaBneHun rpaduka nNpomsBoacTBa pabor Heobxoanmo
YUUTbIBaTb:

1. IMpeKTUBHbIA CPOK CTPOUTENBCTBA WX BbINOMHEHUS PaboT;

2. TeXHOMOrM4YecKyto NocnefoBaTelbHOCTb BbiNOMHEHMS paboT;

3. HenpepbiBHYt0 1 6ecnepeboiiHytio paboTy Beaylmx CTpou-
TeNbHbIX MaLLVH;

4. PaBHOMEPHYIO 3arpy>XeHHOCTb W pacnpeaeneHne pabouux;

5. CobniogeHne npaBui OxpaHbl Tpyda U TEXHWMKKM He3onacHo-
CTW.

lNMopsigok pa3paborim rpagpmxa npon3Bogcrea pabor

1. BbisiBNneHne OCHOBHbIX paboT cTpouTenbHOro npouecca (nna-
HUpOBKa, pa3paboTka rpyHTa 3KCKaBaTOPaMu, MOHTaX onanybku u
apMupoBaHus dyHaamMeHToB, 6eToHHble paboThl U T.4.).

MpuMeyaHue: paboTbl NO MAAHMPOBKE TEPPUTOPUM U Cpeske
pacTUTENBbHOrO C/I0si OTHOCATCS K paboTaM NOAroTOBUTENBHOrO LIMK-
na. B kypcoBoit paboTe 3TW paboTbl BKJIOUEHbI B COCTaB OCHOBHbIX
paboT yCcnoBHO ANS B3aMMOCBSI3U paboT pasHbIX UMKIOB U Bbibopa
MaLUVH.

2. PacuyeT npoaomKUTENBHOCTN OCHOBHbIX paboT:

2.1. PacyeT npoAoc/MKMTENbHOCT MEXaHU3MPOBAHHbLIX pa-
60T, TO ecTb paboT, rae He 3aAencTBOBaHbl paboune (MNaHMpoBKa
NMOBEPXHOCTU, pa3paboTka rpyHTa (3BEHO: MALUMHWUCT 6€3 MOMOLLHK-
Ka), NepeMeLLEeHNe, 3acbInKka, YNIOTHEHUE TPyHTa U T.4.):

M
Myex =—— , BH, (63)

Nem Myvam

roe M — MaWwuHOEeMKOCTb — 3aTpaTbl TpyAa MalIMHWUCTA, 3aHATOro
06Cny)XMBaHMEM MaLLUHbI, MALLXCM;
v — CMEHHOCTb paboT, Npu paboTe TXKENON TEXHUKU flw = 2
CMeHbl;
Mvaw — KOMIMYECTBO MaLLUMH B paboTe uam Yncio MallnMHUCTOB.
2.2. PacueT Npooo/MKUTENBHOCTU PYy4HbIX paboT (noaumcTka
[Ha, 3acbinka Bpy4YHYyt0, yNIoTHeHWe TpaMboBkaMu 1 T. A.):

I = T , OH, (64)

9
Py Nem Mpas

roe T — TpyAOEeMKOCTb — 3aTpaThl TpyAa paboumnx, Yenxcw;
Mem — CMEHHOCTb paboT, Npu pyyHbIX paboTax /km = 1 CMeHa;
Mpa6 — KONNYECTBO paboumx B Hpurage, BbINONHAIOWMNX AAHHYIO
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paboTy B CMeHy.

MpyMeyaHne: NpoAoCMKUTENBHOCTL paboT no dopmyne (64)
NpoOn3BOANTCS Takxke Anst paboT, Y KOTOPbIX pyyHble paboTbl SBASIOT-
Cs BeayLmnmMu,

2.3. PacyeT npoao/mKUTENbHOCTU paboT M KoM4YecTBo paboymx
Nnpv CMellaHHbIX paboTax (pa3paboTka rpyHTa (3BEHO: MALIMHWUCT C
MOMOLLIHMKOM), MOrpy304HO-pPa3rpy304uHble, MOHTaXHble, OEeTOHHble
paboThl):

Hemew =——— , AH; (65)

Npag = ————, 4Yen, (66)

Ny Hemem

roe  /tm — NPUHMMATb 2 CMEHbI, KaK AJ15 MeXaHU3UpOBaHHbIX paboT;

3. OnpegennTb NocneaoBaTeNlbHOCTb BbINOIHEHUSI BCEX OCHOB-
HbIX paboT.

4. OnpenenuTb NPOAOHKUTENBHOCTb BCrIOMOraTesibHbIX paboT u
paboT, orpaHMYeHHbIX MO BPEMEHU U3 yCroBus obecneveHns becne-
pebOMHOr0 BbLIMNOIHEHUSI CTPOWUTENbHLIX paboT. [Ns  BbINOSHEHWS
BCroMoraTesibHbIX paboT B CpoK npousBecTn noadop HeobxoamMMmoro
KO/IMYeCTBa MalLunH, paboumx.

MonbvipaeM KONMYECTBO MALUMH /vaw M PABOYMX /pas AN ITUX

paboT:
— M .
Myaw = 5 MAWKH; (67)
CM
T
Mpas = ;1 Y€, (68)
CM

roe I — 3agaHHas NPoAOMKUTENBHOCTb paboTbl, AHM.

5. HaszHauutb KoMnnekcHble 6puragel ¢ coBMeLleHneM npodec-
cuii. CoctaB 6puragbl NpUHUMaTL HE MEHEE COCTaBa 3BEHA, YKa3aHHO-
ro 8 EHuP. MNpu HeobxoanmocTn yBennumBaTtb KOIM4YeCTBO paboTato-
LWKMX Mo pacyeTy ans obecneveHuss 6ecnepeboinHon paboTbl MalLnH U
MeXxaHu3MoB (CM. opMynbl (66) u (68)).

CocTaB 3BeHa Npu py4YHbIX U CMeLaHHbIX paboTax — He MeHee 2
yen. MoxHo obbeanHATb paboTbl, BbIMNOMHSEMblE OAHWM COCTaBOM
ucnonHuTenen (6puragon), oagHMM TUNOM MaluH. Mpu 06beaAMHEHUN
paboT NPMHUMAaTb 3BEHO C MaKCUMMaJslibHbIM KOIMYECTBOM paboumx.

6. OueHka 3chdeKTMBHOCTM rpadmka Nponssectn no koachdu-
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uMeHTaMm:
6.1. KoadpdnumeHT coBmelLeHns paboT no BpeMeHu:

/<é05 = ﬂ / rlrp, (69)

roe I — Npoao/mMKUTENBHOCTb CTPOUTENbHBIX PaboT, ecnin 6bl OHM
BbINOMHAINCL OfHA 3a ApYrow, AHM (CM. B rpaduke npousBoa-
cTBa pabor);
Mp — NPOAOCMKMTENbHOCTb CTPOMTENbHBIX paboT no rpaduky
npou3BoAcTBa paboT, AHKM (cM. rpadmk Npon3BoAcTBa paboT).
MpuMeyaHne: yeM 6osblue COBMELLAOTCS MPOLECCh, TEM Bbille
kK03 dUUMEHT coBMeLleHns paboT, M 3HAYUT, NPOAOCIHKUTENBHOCTb
CTpOUTENbCTBA COKpaLLaeTcs.
6.2. KoapdumumeHT MexaHM3aumm CTpoUTENbCTBA:

KMex = TMex / ZT, (70)

roe  Twex — CyMMapHasi TPyAOEMKOCTb BCeX paboT, BbIMOSHSAEMbIX C
NPYMEHEeHNeM MaLlMH, MexaHu3MoB, Yenxcm (cM. rpadmk npo-
N3BOACTBa pabor);
2T — cyMMapHasi TPyAOEMKOCTb BCex obLecTpouTenbHbIX pa-
60T, yenxcm (cM. rpadmk nponssoacTea pabor);

lMopsigok pa3paboTiu rpacpmka ABHIKEHHS paboynx

1. OnpepeneHune nocnegoBaTenbHOCTU ABWMXeHWS Gpurag npwu
npousBoacTBe paboT Ha 0bbekTe C YyKa3aHWEM MX KOAM4yecTBa Ha
rpacuke pabor.

2. MoacyeT konnyecTsa paboumx B CMEHY U CYTKMU.

3. N3ameHeHne konnuectBa pabounx Ha rpaduke ABMKEHWUS He
[0/MKHO npeBblwaTtb 20%. KoppekTupoBka konnyectsa paboyumx npo-
N3BOAMTCS 3a CYET BbIMNOMHEHUs pa3HbiX paboT (yYbopka, NoAroToBKa
pabot un T.4.).

4, KoachdnumneHT HepaBHOMEPHOCTM ABMXKEHNS pabounx:

/(Hep = Mnax/ /ch, (71)
roe  Mwax — MakcuMmasnbHoe 4ncnio paboumx no rpaduvky ABMXKEHUS
pabouunx, yen (cM. rpaduk asmkeHns paboumx);

Nep — cpegHee uncno paboumx:

Nep = 3T/ TN, (72)
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2T — cyMMapHasi TPYAOEMKOCTb BCeX 06LeCcTpouTeNnbHbIX pa-

60T, yenxcm (cM. rpacvk nponssoacTea pabor);

Mrp — NPOAOCMKMTENBHOCTE CTPOUTENBHBLIX PaboT Mo kaneHzap-

HOMy rpaduky, aHu (cM. rpadmk NponsBoacTBa pabor).

MpumMeyaHue: Ko3IhMUUMEHT Kiep HE AOMKEH npeBblwaTb 1,5-
2,0.

Mpumep odopmneHnst kaneHaapHoro rpaduvka cM. B lNpunoxe-
Hun 8.

3.3.8 OpraHmsaums M TeXHOJI0rms CTPOUTENIbHOIO npouecca

OnucaTb TeXHOMOrn paboT M MeponpusTMS Mo OpraHv3aunu
paboT Ha cTpouTenbHOM nowaake. OnucaTb MOCNEeAOBaTENbHOCTb
npousBoacTBa paboT C yKasaHWEM MallMH, MexaHu3MoB. Kcnonb3o-
BaTb HOPMATMBHYIO M TEXHMYECKYIO nuTepaTtypy (y4ebHWKM cnpaBo4-
Hble nocobusa u T.4.).

3.3.9 PacueT TeXHMKO-9KOHOMMNUYECKMUX MoKa3aTenen NnpoeKTa

Mpon3BecT OueHKY Npou3BOACTBa pPaboT MO MNoKasaTensM:
o6bem pabot, oblwast Tpyao- M MalIMHOEMKOCTb, MPOAOKUTENBHOCTb
paboT, BbipaboTka.

1. TpypoemkocTb Ha 1 M3 rpyHTa:

Tp = 2T/ Up, uenxcm (73)
roe 2T —cM. hopmyny (72);
Vip —06mii 06bEM IpyHTa, M3,
2. BolpaboTka Ha ogHoro paboyero B CMeHy:

Bsem = I/fp / 2T, M3/CM. (74)

Mpumep odopmnerus TIM nokasaH B Tabnuue 3.5.
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Tabnuua 3.5 — TeXHMKO-3KOHOMMYECKME NOoKa3aTenm

HanmernoBanue pador ITokasarens
OG6beM 3eMIAHEIX PaboT, M 34 208.96
O6beM GeTOHHEIX PaGoT, M 1 814.40
O0mas TPYI0EMKOCTD, JeI*CM 1039
3aTpaTsl MAaITHHHOTO BpeMEHH, Malll < CMeH 444 50
[TpoXoIAHTENBHOCTD NIpolecca. IH 42
TpynoeMKOCTh paboT, Yel*cM 0.57
Bripabotka paboT. M/CM 1.74

3.3.10 CocraBneHne BeJlOMOCTU MaTepUasIbHO-TEXHUHYECKNX

pecypcos

B BepomocTu YKa3aTb BCE MalUUHbl U MEXAHU3MbI, 3aHATbIE B
npoun3BOACTBE pa60T, OCHOBHbIE TEXHUYECKNE XapPaKTEPUCTUKN.
anIMep COCTaBfieHna BeAOMOCTU MaTepunalibHO-TEXHUYECKUX

pecypcoB cM. Tabn. 3.6

Tabnuua 3.6 — BegoMoCTb MaTepmanbHO — TEXHUYECKMX pecyp-

coB
Konu-
HaumeHopanne MamHH | Mapka | TexmHdeckad XapakTepHCTHKA qeCTEO
1 2 3 4
. 2
byneoozep 3-8 |baza tpaktop T-100 =
JKCKABaTOp OJHOKoBmo-| D0- |YHHBepcalbHOe 000pyJIOBaHHE. )
BBIH Ha TYCCHHYHOM XOIY | 4]121A |BumecTrMocTs KoBma 0,65 M °
I'pysonogbemHOCTh 3.0 T. JUTHHA
KpaH ryceHHuHBIH MEKT =25 |cTpemsr 22.5 M. BBIIET Kpioka 12| 6
M, BBICOTa MoabemMa 18 M.
KaTok caMoXoIHBI v-29 |MomHocts asurarend 96 kBT. 1
~ 3ulI-MM3- - 11
ABTOMOOHIIB-CaMOCBAl 4506 I'pysomogbeMHOCTD 7 T
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3.3.11 KoHTponb KauecTBa U npueMkKa paéor

YKka3aTb BuAbl KOHTPOSS, W3MEPUTENbHbIE WMHCTPYMEHTbI, A0-
NycKM W OTKJIOHEHUS Mpu nNpou3BoacTBe paboT (CM. npumep Tabn.
3.7, CHuI 3.03.01-87 «Hecywwme v orpaxkaatowwme KOHCTPYKLUM»).
Tabnuua 3.7 — JonyCckn 1 OTK/TOHEHUS]

. - KTo0 KOB-
HanmMeHOBaHHE IIpenenbHOE OT- Cnoco0pl | BpeMa KoH- TpoEpy-
olepalni KIOHeHHE KOHTPOTIA Tpoia ot
1 2 3 4 5
OTKIOHEHHE OTMe-
TOK J1Ha KOTIOBAHA +10 enr Hmepﬂ: B X0Ze pas- ITpopad.
IIPH YepHOBOH pa3- TeTIbHEIH paboTKH |reode3HcT
paboTke
To e l'rIHaI-IH]JO-‘ HenoGoper 10 cm IIsmepu- | B xoge pas- | IIpopad.
BOTIHRIX OTMETOX 0 20 eMm TeNbHBIA aboTKH  |T€0Je3HCT
JHa KOTIOBaHa Hepeboper ~U ¢ P
OTKIIOHEHHE OTMe-
TOK IHA KOTI0BaHa £5 on II'mepH: B X0Je pas- ITpopad.
mocne gopadoTKH TeTIbHEIH paboTkH |reode3HcT
Hegobopa
Pasmepsl koTiioBa- | He meHee mpoekT- | I3mepu- | B xoxe pas- TTpopad
Ha 0 JHY HBIX TeIbHEIH paboTkH

3.3.12 TexHuka 6e30nacHOCTM Npu NPou3BOACTBE paboTt

YKaszaTb TpeboBaHMsi Mo TexXHMKe 6e30MacHOCTK, MeponpuaTUs

Ha CTpoOWUTENbHOM nfolaake no obecrneyeHnto 6€30MacHbIX YCIoBUiA
ctpoutenbctBa (cM. CHul 12-03-2001, CHull 12-04-2002 «be3onac-
HOCTb TpyAa B CTPOUTENbCTBE).

MNpuMeyaHusa: TpyMepbl TEXHOMOrMYECKUX CXeM U pa3pe3oB
npeacrassnieHsl B [punoxxeHun 8.
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PABOTE N21 «TEXHOJIOrMSA KAMEHHOW KNAOKW>
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MpnMeyaHue: TONWKUHY KMPMMYHBIX NEPErOpoOAOK NPUHATL paB-
Hov 120 MM, a nnowaab ABEPHbLIX NPOEMOB — 2 M?,
Tabnumua 1.1 — BapuaHTbl 3agaHui

MaTepuans| TonwmnHa Hapy>XHbIX CTEH, M
0,38 0,51 0,64 0,77
Kupnny B=1m | B=1,2m | B=1,4m | B=1,6M | B=1,8M | B=2M | B=2,2M | B=2,4M
O6bIYHBbIV 1 2 3 4 5 6 7 8
MoaynbHbIN 9 10 11 12 13 14 15 16
O6bIYHbIV 17 18 19 20 21 22 23 24
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NMPUJTOXKEHUE 2 — 3ALJAHUE K MPAKTUYECKOM
PABOTE N22 TEXHOJIOMS YCTPOUCTBA
MOHOJINTHbIX XXEJIE3OBETOHHbIX
®YHOAMEHTOB 3[AHUIA N COOPY)XEHWUN

IMNaH CTPOUTENbHOW NIOLWAAKN
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Pa3Mepbl COOpY)XeHUs, M

Tabnuua 2.1 Tabnuua 2.2

BapuaHT | a L BapuaHTt 4 I, I3 l4
1 6 36 1 6 6 - -
2 6 42 2 6 6 6 -
3 6 48 3 6 6 6 6
4 6 54 4 6 6 6 6
5 6 60 5 12 12 12 12
6 6 66 6 18 18 18 18
7 6 72 7 24 6 6 6
8 6 78 8 6 6 6 6
9 6 84 9 6 6 12 24
10 6 96 10 6 12 6 12
11 6 90 11 24 6 6 12
12 6 78 12 18 6 12 18
13 6 84 13 12 6 6 6
14 12 36 14 18 18 24 6
15 12 48 15 24 12 18 24
16 12 48 16 18 6 6 12
17 12 60 17 6 12 6 6
18 12 60 18 6 18 12 18
19 12 72 19 24 24 - -
20 12 72 20 6 6 12 18
21 12 72 21 24 6 18 12
22 12 84 22 6 18 6 6
23 12 84 23 12 6 6 18
24 12 96 24 18 12 6 6
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Tabnuua 2.3
Pa3Mepb! PyHAAMEHTOB, M
N2 Bap. Cy C Cs Cy4 B B, Bs Ba h H
1 3,6 3,0 - 1,8 2,4 2,1 - 2,1 1,8 29,7
2 3,6 3,0 - 1,8 2,4 2,1 - 2,1 2,4 29,1
3 3,6 3,0 - 1,8 2,4 2,1 - 2,1 3,0 28,5
4 3,6 3,0 - 1,8 2,4 2,1 - 2,1 3,6 27,9
5 4,2 3,6 - 1,8 3,0 2,7 - 2,1 1,8 29,7
6 4,2 3,6 - 1,8 3,0 2,7 - 2,1 2,4 29,1
7 4,2 3,6 - 1,8 3,0 2,7 - 2,1 3,0 28,5
8 4,2 3,6 - 1,8 3,0 2,7 - 2,1 3,6 27,9
9 4,2 3,0 - 1,8 3,0 2,1 - 2,1 1,8 29,7
10 4,2 3,0 - 1,8 3,0 2,1 - 2,1 2,4 29,1
11 4,2 3,0 - 1,8 3,0 2,1 - 2,1 3,0 28,5
12 4,2 3,0 - 1,8 3,0 2,1 - 2,1 3,6 27,9
13 4,2 3,3 2,7 2,1 3,6 2,7 1,8 1,2 1,8 29,7
14 4,2 3,3 2,7 2,1 3,6 2,7 1,8 1,2 2,4 29,1
15 4,2 3,3 2,7 2,1 3,6 2,7 1,8 1,2 3,0 28,5
16 4,2 3,3 2,7 2,1 3,6 2,7 1,8 1,2 3,6 27,9
17 4,8 3,6 2,7 2,1 3,6 2,7 1,8 1,2 1,8 29,7
18 4,8 3,6 2,7 2,1 3,6 2,7 1,8 1,2 2,4 29,1
19 4,8 3,6 2,7 2,1 3,6 2,7 1,8 1,2 3,0 28,5
20 4,8 3,6 2,7 2,1 3,6 2,7 1,8 1,2 3,6 27,9
21 5,4 4,2 3,0 2,1 4,2 3,0 2,1 2,1 1,8 29,7
22 5,4 4,2 3,0 2,1 4,2 3,0 2,1 2,1 2,4 29,1
23 5,4 4,2 3,0 2,1 4,2 3,0 2,1 2,1 3,0 28,5
24 5,4 4,2 3,0 2,1 4,2 3,0 2,1 2,1 3,6 27,9
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Tabnuua 2.4 — KaTanor 0CHOBHbIX KOHCTPYKTUBHbIX 3/IEMEHTOB

MesiKoWwmToBOoM onanybku LULHUMOMMTM

Mapka ame-

Macca
MEeHTa H Ira- HPHME‘IE.-
HanmMeHORaHHE 3lIeMeHTa H 3CKH3 6’1})HTLI 3JIEMCH- —
3
(Hix1) Ta, KT
HT OCHOBHOH 11M-1,8x0,6 54.3 Dopmoobpa-
. 1I1M-1,8x0,3 29.6 3YIOMIHE  3I1e-
- i IIIM-1,5x0,6 46,8 MEHTBI — IOH-
i I1M-1,5x0,3 24.6 TH Ana GeTo-
- A 111M-1,2x0,6 374 HHPOBAHH:A
/ i II1M-1,2x0,3 20,0 MOHOJIHTHBEIX
. | 1M-0,9x0,3 15,3 KOHCTPYKIIHI.
. / - IIM-0,9%0,6 | 24,9
o .
’ / A @dopmoobpa-
Il Iylomne  Me-
W MEeHThI — IOH-
U THL I8 GeTo-
HHPOBAHHA
I1HT OCHOBHOH 1I1M-2,4x1,2 72.8 MOHO/IHIHELX
; _ 1IM-2,4x0,9 58.8 KOHCTPYKIHH.
el IM-2,4%0,6 | 39.6
o’ .
B iy
LA
a?
8 ‘1 |
|
= [F
i g
iz il
ks
174
11T KOGOPHELH 1M 0,6x0,15 | 3.6 <dopmoobpa-
o 3YRIMHE  Oo-
T Q\?\ GOpHEIH  5ne-
‘\IJ MEHT
I3 | *
I
&+ @
& |‘ s
1 Ny | 'S!'
AR
i
CxXBaTka Cx-1,2 10,5 Hecymme
= = L Cx-18 14.3 3]IeMEeHTEL,
e I ‘ Cx-2,4 18,2 mpeqHazHa-
W 3 % = }Jj[t Cx-3,0 22,2 TeHHBIE TN
| . | '|_ ii_l Cx-3,6 26.2 BOCHPHATHA
' ' HATPy30K,
IefiCTBYIOIHAX
Ha ONaiyoKy,
a TakKe I
O0LeIHHEHES

IMHIOB B Ia-
HEH H GI0KH.
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praBHEHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaJII/ICl)I/IKaU,I/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

MpopomkeHne Tabn. 2.4

HanmeHoBaHHE 37eMEHTA H 3CKH3

Mapka s11e-
MeHTa H ra-
GapHTEL
(HxL)

Macca
3MeMeH-
Ta, KT

IlpumMeua-
HHE

Hapy>KHEIH yTIOBOH 37eMeHT
]
DN

ey

e L

YMO-0.,6x0,3
YMO-0.3x0,3

L5
0.8

JIeMeHT,
mpeIHazHa-
YeHHBIH  JIT
COeTHHEHHA
YyIIOB  oIla-
IyGKH cTy-
TIEHTaTOTo
dyHaIAMeHTa

KpIok HATKHOM ¢ KITHHOM

|
W
‘ \

\ [=]

[

L —/

0,21

IIpennasHa-
TeH T Kpen-
NeHHA  CXBa-
TOK K IOHTAM,
a TaKKe CXBa-
TOK  MeXIy
cofoii

3aMOK KITHHOBOH

- Aaney

IFs o 2w

0,25

TIpenHasHa-
TeH T Kpen-
NeHHA ITHIOB
MeKIy co0oH,
a TaKxe YIio-
BBHIX INEMeH-
TOB K ITHTAM

CroxKa (IIMATBKa) BHHETOBAI CO CHeNHANbHO Taifkoil

Macca 1 m
M.-04

IIpumenaeTca
IS Kpemle-
HIA MPOTHBO-
CTOAIIHX OIIa-
Ty GOUHEIX
IIHTOB H BOC-
TIPHATHA
HaIPy30K OT
IaBIeHHA Oe-
TOHHHOH CMe-
cH

CTakaHooGpa3oBaTeh

81,0

IIpennasHa-
TeH I obpa-
30BAHHA cTa-
KaHA TOoN KO-
JOHHY
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praBﬂeHI/Ie AUCTAHIOHUOHHOTO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaJII/ICI)I/IKaLH/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

MpopomkeHne Tabn. 2.4

Mapka 3ie-
apie Macca
MEHTA H I'a- HpI{Meqa-
HamnnMeHoBaHHe 3IIeMeHTAa H 2CKH3 ~ 3JIeMeH-
OapPHTRL Ta. KT HIIC
(HxL) ’
KpoHmTeliH ¢ HACTHIOM H HaBecHOIT necTHHIeH 96,5 IIpeanasHa-
1 qeH s
}_ - HAXOEICHHA
padoTHR-
[

1010

GETOHITHKOR
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tKH¢ praBﬂeHI/Ie AUCTAaHIUOHHOTIO 06ylieHI/IH U NOBbILLIEHU A I(BaJ'[I/I(I)I/II(aLII/II/I
B N S
:-.",“Lh\;.\l‘l_i;

e TexHoJiOorMYecKUe nmponeccbl 1 M€XaHW3allUuAd B CTPOUTEJILCTBE

NMPUNOXXEHME 3 — SAAAHUE ANs
MPAKTUYECKOIO 3AHATUA N23 TEXHOJIOINA
MOHTAXKA XXEJIESOBETOHHOIO KAPKACA
OAHO3TAXXHOIO NMPOMbLILWWIEHHOIO 34AHUA

-O0——D0——0——0-

1
o
|
I
a
=}
=}

-0———f—0——0—0——0-

8
1
o
|
o
l
)
l
I

-0 —— O O = [ e O e [] =

1y
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AT
tKM¢ YrnpaBsieHue JUCTAHIIUOHHOTO O6y‘{eHI/IH U MOBbIIEHH A KBEU]I/ICIDI/II(ZIIJ,I/II/I
£ ¥
Dyl

o TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Tabnuua 3.1 — BapuaHTbl 3a1aHWiA

Pa3mepsb! 30aHKs, M
N9 BapuaHTa

l1 l2 l1 l2 I3 l4 Is
01 96 48 12 12 12 12
02 108 108 12 12 18 12 12
03 144 144 18 18 12 12 12
04 84 84 12 18 18 18
05 96 48 18 18 18 12
06 108 54 12 12 12 12 12
07 120 120 18 12 12 12 12
08 96 96 18 12 18 12
09 120 72 12 12 18 18
10 96 48 18 18 12 12 12
11 72 72 12 12 18 18
12 72 72 12 18 18 12
13 120 60 18 18 12 18
14 144 144 18 18 18 12 12
15 72 72 12 18 18 12
16 84 84 12 18 12 12
17 108 60 12 18 12 18
18 96 48 12 12 12 18 12
19 120 120 12 18 12 12 12
20 84 84 18 12 12 12
21 108 54 12 12 12 18
22 96 96 12 12 18 12 12
23 84 84 12 12 18 12
24 72 72 18 18 18 18

a = 12 M — B BapuaHTax 3agaHuii: N 01 — N2 12, a = 6 M. —
B BapuaHTax 3adaHuii: N2 13 — N9 24,
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t KM¢ praBﬂeHI/Ie AUCTAHIIUOHHOTO O6y‘IeHI/IH W NMOBbIIIEHHU A I{BaJ'II/Id)I/IKaL[I/II/I

TexHoJiOrMYecKue nponeccbl U MeXaHHU3alud B CTPOUTEJ/ILCTBE

Tabnuua 3.2 — KonoHHbI (pa3mepbl AaHbl B M)

eoMeTpuyeckune pas-

Mepbl [
o] o] 5
I"I\};'I Scku3 Twvn Mapka B3 ':éHTa Hi §
P hi h b1 b2 =
1 2 3 4 5 6 7 8] 910 11
K
l:]é[ L] g E';éi 1-2 96 |32 |10[04]|06]| 40
. ; ' o+ | K227 3-4 108 (3811|0408 53
£p el G| Y Kt 5-6 126 |38 (12|05|10]| 90
- § KI12-37 7-8 144 42|12 |05 1,4 | 11,6
: ; 9-0 162 4213|0514 | 125
I_\_u'
| £ﬂ ¢
¥ p KM1-3 1-2 96 |32 |10[04]|06]| 75
5 wo| e KM1-13 3-4 108 [38]|11|04 08| 101
2 ,_,_”_ - n KM1-18 5-6 126 (3812|0510 | 11,8
H KO2-39 7-8 144 421205 |14 | 133
" KO2-3 9-0 162 |42]13 |05 14| 185
e

Tabnuua 3.3 — banku 1 gepmbl (pa3Mepbl AaHbl B M)

rll\l/i OCcKkn3 NQ BapuaHTa Mapka / hz he b Macca, T
1 nobas 1BOP12 -1 12,0 1,39 0,9 0,2 4,7

2 1-3 2BAOP18 -2 18,0 1,64 - 0,24 10,4

3 4-6 ®b18 -1 18,0 3,0 - 0,24 6,5

4 _ 7-8 ®b18 -2 18,0 3,0 - 0,28 7,7

5 9-0 ®b18 -4 18,0 3,0 - 0,39 10,5

6 %I [“:I l:l ‘ 1-3 ®III1624 -3 24,0 2,4 2,4 0,24 13,4

7 2 — 4-6 ®b24 -1 24,0 3,3 0,9 0,28 9,2

8 ’f— £ 7-8 10C24 -4 24,0 3,3 - 0,24 9,2

9 9-0 20C24 -6 24,0 3,3 - 0,25 11,2
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tKM¢ praBﬂeHI/Ie AUCTAHIIUOHHOTO O6y‘{eHI/Iﬂ W NMOBbIIIEHHU A I{BaJH/ICl)I/IKaL[I/II/I

TexHoJiOrMYecKue nponeccbl U M€XaHMU3alUA B CTPOUTEJIbCTBE

Tabnuua 3.4 — MnAuTbl NOKPLITUS (pa3Mepbl AaHbl B M)

[0}
N® Cle (k] Mapka I b h Macca, T
n/n
n/3x6-1
1 Fmarn—77 5,97 2,98 0,3 2,6
[T Y ]I-: I psAoBast
2 U M/1,5x6 -1 5,97 1,49 0,3 1,5
| S T /
n/3xi2-1
3 * V4 =L psAoBas 11,96 2,98 0,45 57
4 IEI I/) nj/i,5x12-1 11,96 1,48 0,45 51
— "
MpuMevaHue: AnnHa NAUT NPUHUMAETCS B 3aBUCUMOCTM OT pa3Mepa «a»
Tabnuua 3.5 — MNMoakpaHoBble Hanku
NO Macca, T
q /_n Sle (k] Mapka N BapuaHTa
1-2 34 5-6 7-8 9-0
26
5
[
1 -
1 N BKH6-6C 2,9 3,2 4,2 5,5 6,5
J' (Wwar KonoHH 6 M)
02 7
26
BKH12-2C
2 { E‘ (Wwar KonoHH 12 M) 4,7 7,8 10,7 11,5 13
,-,_ga_* N
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tKM¢ praBJleHI/Ie AUCTAHIOHUOHHOTO o6yqu1/1ﬂ W IMOBBIILIEHHU A I(BaJII/I(i)I/IKaLH/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

NMPUNOXXEHME 4 — SAAAHUE AN
MPAKTUYECKOIO 3AHATUA N24: TEXHOJ10IUsA
YCTPOWCTBA YTEMJIEHUSl ®ACAOHbIX

NOBEPXHOCTEM
_CZ_F_
o | [ode G2 | | [ | &
b | [od b o
o | [od o | [ods =
b | [od G | fob | [ob | 3
E} rIEIERE
5.2 6 3 5.7 4 6 5.7 6.7 &~
BapuaHT 1
Tabnuua — PasMepbl TUMOBbIX OKOH U ABEPEeN (LUMPHUHA X BbICO-
78, MM)
OkHa Jeepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 -1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunmpyemas cacagHas cuctemMa ¢ 06AMLOBKON NIMHENHBIMU
METaN/IMYECKUM MaAHENSAMM U NaHeNsMU-KacceTamMu
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TKu

¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/lH W IMOBBIILIEHHU A KBEU]I/ICIDI/IKEILU/II/I

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

BapwvaHT 2
@]
lods | [od = bl | &
o | [od B | fof | [ | &
o | [od ok b | &
o | [od e bl | &
3 1 oK m1 5 E
5.4 6.4 6 6 4 6 4 6 -
Tabnuua — Pa3Mepbl TUMOBbLIX OKOH W ABepeW (wmpuHa X Bbi-
co7a, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 -1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200
BeHtnnupyemas cacagHas cuctema ¢ 06nMLOBKOM MeTannye-
CKUM CaanHIoM
BapwuaHT 3
@~
o | [ods o o | w2 | [ods %
o | [ods [ods o | = | [od %
3 5 3 1 [ouch 4 2
3 5 3 1 [ocd 4 g
6 4 S 5.4 6 S 6 6.2 o
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tKM¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO OGy‘{eHI/IH W IMOBBIILIEHHU A KBEU'[I/ICl)I/IKaL[I/II/I
:‘,: ;}—

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Tabnvua — PasMepbl TUMOBbLIX OKOH U ABEpeW (LumpHHa X Bbico-

74, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunupyemas dacagHas cuctemMa c 06/IMLOBKON NIUTaMu 13
KEPAMMYECKOro rpaHUTa, HaTypasibHOro rpaHnTa U KoMmnosmTa

BapuaHT 4
B
5 5 3 1 [ach 5 g
o5 [od5 3 [och (b [od)s 2
5 5 3 1 rova ] 5 f,,’
[odds 5 3 1 [ocp 5 g
[ods [ods [ods o [d]: [ods p¥
6.0 5.4 6 6.4 5 4 5 6 o
Tabnuua — Pa3mepbl TUMOBLIX OKOH U ABEpeW (LumpuHa X BbICO-
74, MM)
OkHa [sepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunupyemas dacagHas cuctemMa C 06/IMLOBKON NIUTaMu 13
KEPaMMYECKOro rpaHUTa, HaTypasibHOro rpaHnTa U KoMMnosmTa
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tKM¢ praBﬂeHI/Ie AUCTAHIOHMOHHOTIO 06y‘{eHI/IH W IMOBBIILIEHHU A KBEU]I/ICl)I/IKaL[I/II/I

J,;' = TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

BapvaHT 5
BT
[onfs Gk | o 4§
[oxs G | [ods o
[ods G | [ob &
E | ok o
) W | G R
5.5 5 6 5.5 6 4.8 6 5.5 -
Tabnuua — Pa3Mepbl TUMOBLIX OKOH U ABepeW (LwMpHHa X BbICO-
78, MM)
OkHa [sepn
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 -1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTnnupyemas cacagHas cuctema ¢ 06nMLOBKOM MeTannye-
CKVMM CaliauHrom

BapuaHT 6
[o4]
3 1 a [och 5 D
3 1 s [och 5 0
3 1 s [oud 5 et
1 5 [och 5 2
lods [0 o m1 [oxds N
6.4 6.5 6 4 6 5 5.5 6 -
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tKM¢ praBﬂeHI/le AUCTAHIOHWUOHHOTIO OGy‘{eHI/IH K IIOBbIIIEHHU A I(Baﬂl/IClDI/IKaLU/II/I
_,7 i;f—

- TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Tabnvua — PasMepbl TUMOBbLIX OKOH U ABEpeW (LumpHHa X Bbico-

74, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunupyemas cdacagHas cuctema € 061MLOBKONM JIMHENHBIMU
METa/IMYECKMM MaHENSAMM U NaHeNsMU-KacceTaMm

17

BapwvaHT 7
[ods =] = [one
[ = pve] o
[ods o b [
[ods o - [ode
[os =] = [ons
[ods = (o lock
El B B
6 3 6 4.8 6 6 37 6 3 6

12 L |,3.9 |,3.9 |,3.9 |,3.9 |,3.9 I,as |,3.9 |1.8|,

Tabnvua — Pa3Mepbl TUMOBbLIX OKOH W ABepeW (LwmpuHa X Bbi-

co7a, MM)
OkHa Jeepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunmpyemas cacagHasi cuctema ¢ 061MLIOBKON NIMHENHBIMU
META/ININYECKMM MAHENSIMU U NaHeNsIMM-KacceTaMm
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AT
tKM¢ praBﬂeHI/le AUCTAHLUHUOHHOIO O6y‘{eHI/IH U NOBbILLIEHU A KBEU'[I/ICl)I/II(aL[I/II/I
€N 8

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

BapuaHT 8
[0k e ) [ods
[oxs Lo [oeb [ods
o e’ = [ods
o ot o [
[oxs [ o= [ods
[as Lo Fve [ods
E ol Bl El

7 56 6 6.7 3 47 3.7 6 5.7

2 HB.B 33]33]33]33 33|23k,

o
1

Tabnvua — PasMepbl TUMOBbIX OKOH K ABepeit (LUMPUHA X BbICO-

Ta, MM)
OkHa [sepn
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunupyemas cdacagHas cuctemMa c 061MLOBKOM MeTanimye-

CKUM CalaNHIoM

BapuaHT 9
o
—_—
B | = b | = b | o
_\v
[ o | =2 o | = ]
i
[ods [ | == b | = o
L
od | w2 o | = lod | =
u
[ows o | =2 [of | == )
L
" Lo @ [l j
L
[ b | [ b | L
QT
65 6 25 6 6 35 6 6 3 66 | &
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& &

=S

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Tabnvua — PasMepbl TUMOBbLIX OKOH U ABEpeW (LumpHHa X Bbico-

74, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

CKUM CallAUHIOM

BeHTunmpyemas cacagHas cucteMa c obiMLOBKOW MeTanuye-

BapwuaHT 10

o]

=3

[ode [ode [ods = =2 [ods j
e [od [ ) =2 [ods i
[ode [ouds = = [ E
[ods 3 LoD [ 5 j
[ode 3 [och [ 5 i
[od (o ok Feva [os E
Lk | b [ode [ [ L+ | 3
5 3.7 5.7 7.2 5.7 3 4.2 5 3.2 3.7 g

Tabnvua — Pa3Mepbl TUMOBbLIX OKOH W ABepeW (WwmpuHa X Bbi-

11

coTa, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunMpyemas cacagHas cuctema C 06/MLOBKOM NAMTaMu U3
KEpaMMYeCKOoro rpaHnTa, HaTypasibHOro rpaHnTa U KOMrMo3uTa
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M¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBEU]I/ICIDI/IKEIL[I/II/I

= TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

BapuaHT 11
—fF
[ods = a3 [ods ﬁv
B = 2 = | 4]
Lo Lo = o |
e} e B
5 3 o bk 3 o Am
[ode Lo e} s Am
B [ Bl | 8
n‘.IT
5 5.8 6 3.7 6 5.7 5.7 [ 6 6 —
Tabnuua — Pasmepbl TUMOBLIX OKOH W ABepew (wupuHa X Bbi-
co7a, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTnnupyemas dacagHas cuctema ¢ 061MLOBKOM NAUTaMMU U3
KepaM14eckoro rpaHuTa, HaTypasibHOro rpaHuTa U KoMnosuTa

BapuaHT 12

=2 =
] = = =
=] =]
o [os = =]
[ode [ods = | [ = [ods
[od: =] = [ods
[ods [ I
L 6.5 L 6 L L 6 L 4.9 L 6 L 6.5 L 49 I, 6 L 6 L 6.5

7 7 7 7 1 7 7 7 7 7

7
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:‘,: ;}—

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Tabnvua — PasMepbl TUMOBbLIX OKOH U ABEpeW (LumpHHa X Bbico-

74, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunmpyemas cacagHas cucteMa C 0b/IMLOBKON MeTaimye-
CKMM CaanHIoM

BapuaHT 13
=
= @ Lk | 9
v} [ Lk | &
= = L+ | & o
= = B | g
3 [ouch [och [ods 6 &m o =i
= = E =
[d [d Ld | &
6 3,7 6 5.7 5.7 6 6 6 5 Ls.s L 6 \,
7 7 7
Tabnuua — Pasmepbl TUMOBLIX OKOH W ABepen (WwupHHa X Bbi-
coTa, MM)
OkHa [sepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunupyemas cdacagHas cuctemMa C 061MLIOBKON JIMHENHBIMU
METaN/IMYECKMM NaHENsAMM U NaHENSAMU-KacceTaMm

BapuaHT

14
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M¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO 06y‘{eHI/IH W IMOBBIILIEHHU A KBEU]I/ICIDI/IKZILU/II/I

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

B

g'v

3 [P [ecd s j
@6 a [t rva [oxfs ﬁv
@5 loefs [Fve ] v @e Ev
] = = 2 | &
[ods = = ok | o
PR

okf3 e ] = @5 gv
I~

2 G I =Rl
.

a

6.5 6 B 3.7 7.2 3.7 3 4.2 6 32 2.7 =

Tabnuua — Pa3mepbl TUMOBLIX OKOH W ABepel (LumpuHa X Bbico-

74, MM)
OkHa [sepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunupyemas cdacagHas cuctema C 061MLOBKOM JIMHENHBIMU
METaN/IMYECKMM NaHENSAMM U NaHENSAMU-KacceTaMm

BapuaHT 15

<

[ods [ods [ed [od [oda rra? [ads [ods 2

3 5 3 1 4 [ocd 5 %

[ods [oxds [ox)s [od [ox]a [och [ods [exds 2

[ods [ods [oxls [oxt [ods s [ods [ods =
[ods [od [oda [ods [ods =

| 6 | 4 | B L 6 L 5.7 I, 4 L 6 L 5.7 L 6.7 L ™

A 1 A 1 1 I 1
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Tabnvua — PasMepbl TUMOBbLIX OKOH U ABEpeW (LumpHHa X Bbico-

74, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunmpyemas cacagHas cucteMa C 0b/IMLOBKON MeTaimye-
CKMM CaanHIoM

BapuaHT 16

@
od | [ods [ods b | = ol | 3
3 5 3 1 [och 5 g
3 5 3 1 [axch o5 2
o | [ods [od: b | =2 o | &
6 4 6 6.4 5 4 9 6 N
Tabnuua — Pa3Mepbl TUMOBLIX OKOH W ABepelt (LumpuHa X Bbico-

78, MM)
OkHa Jeepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTnnupyemas cacagHas cuctema ¢ 06MLOBKOM NAUTaMU U3
KepaMm14eckoro rpaHuTa, HaTypasibHOro rpaHuTa U KoMnosuTa
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| =

TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

BapwvaHT 17
@
3 1 B [ocd 5 0
3 1 6 (b 5 2
3 1 6 [oud 5 e
o | ok | = |3
lods 1 [ods m1 [ods 0
5.5 5 _ 6 4 6 5 55 6 i
Tabnuua — Pa3mepbl TUMOBLIX OKOH U ABEpeW (LumpHHa X BbICO-
74, MM)
OkHa [sepu
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 a-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTnnupyemasi dhacagHas cuctema ¢ 061MUOBKOM MAWTaMMU U3
KEPaAMWYECKOro rpaHUTa, HaTypasibHOro rpaHnTa U KoMmnosuTa

BapuaHT 18
w
[ods Lok Loeb [ods e
[ors [ Lol s | &
[ Lod Lol [ods P
[ods = Lok [ | &
[oss [ Lol s | &
[ors = = [ | 3
[os [ o s | &
[ana Coab Lowk e
o [ [l s | &
L 7 LS.B L L 6 I,s.;’ L 6 I,4.7 I,3.7 I, 6 LS.Y |, 4 LE
1 1 1 1 7l 7 71 71 7l 7l 7 1
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TKuo

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

Tabnuua — Pa3Mepbl TUNOBbLIX OKOH W ABEPeEN (LwmpHHa X Bbico-

74, MM)
OkHa [sepun
OK-1 0K-2 OK-3 OK-4 OK-5 OK-6 O-1
1800x1200 | 1200x600 | 1100x1200 | 1200x1500 | 1200x1400 | 1300x1400 | 1200x2200

BeHTunmpyemas cacagHas cuctema ¢ 06/IMLOBKOW NaUTaMu U3
KepaMU4eCKoro rpaHnTa, HaTypasibHOro rpaHnTa 1 KOMMNo3nTa
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praBHEHI/Ie AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A KBaHI/ICl)I/IKaU,I/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

NMPUNOXXEHUE 5 — 3BAAAHUE K MTPAKTUYECKOMY
3AHATUIO N25: TEXHOJTIOMUS YCTPOUCTBA
MOHOJIUTHOM LUTYKATYPKMU

Tabnuua 5.1 — BapuaHTbl 3a1aHWiA

B-T Bua owrykatypusaemon Twun WTYyKaTypKu Bua pacteopa
NOBEPXHOCTYH
LleMeHTHO-U3BECTKOBbIN, C
1 ®dacap, BblcokokayecTBeHHas OTAENKOM MpaMOpHOM
KPOLLIKOM
2 BHYTP.CTeHbI 1 MNpocTtas LieMeHTHbIN
neperopoaku
3 Qacag YnyJlweHHas [lekopaTuBHbIN
4 BHYTp.CTEHbI M NOTONOK BblcOKOKayecTBeHHas LleMeHTHO-Liepe3nToBbIl
5 Qacag YnyJlweHHas [lekopaTuBHbIN
6 BHYTp.CTEHbI MpocTas M3BECTKOBbIV
LleMeHTHO-U3BECTKOBbIN, C
7 dacap, BblcokokayecTBeHHas OTAENKON CTEKNIAHHOMN
KPOLLIKOM
8 BHYTP.CTeHbI 1 YnyJweHHas LleMeHTHO-U3BECTKOBbIN
neperopoaku
9 dacapg, BblcokokayecTBeHHas [JexopaTuBHbIN, LEMEHTHbIN
10 BHYTp.CTEHbI 1 NOTONOK BblCOKOKaYeCcTBeHHas M3BECTKOBBIN
11 Qacag MpocTas [lekopaTuBHbIN
12 BHyTp.CTEHbI Yny4yweHHas LieMeHTHO-Llepe3nTOoBbI
13 ®acag BblCOKOKayYeCcTBEHHas JlekopaTuBHbIN
14 BHyTP.CTeHbI 1 YnyJweHHas LieMEeHTHbIN
neperopoaku
15 | dacag MpocTast [lexopaTuBHbIN
16 BHYTp.CTEHbI M NOTONOK BblcokoKayecTBeHHas M3BECTKOBO-LLEMEHTHBI
LieMeHTHO-M3BECTKOBSIN, C
17 | dacag Mpocras OTAENKOW MPaMOPHOWA
KPOLLKOW
18 BHyTp.CTEHbI YnydiweHHas 13BeCTKOBO-LIEMEHTHbI
19 ®acap BblcOKOKayecTBeHHas JlexopaTuBHbIN
20 BHYTP. CTeHbI 1 YnydweHHas LleMeHTHO-Liepe3nTOoBbIN
neperopoaku
21 ®Pacag MpocTast [JlexopaTuBHBbIN
22 BHyTp. cTeHbl M noTtonok | lMNpoctas 13BeCTKOBbIN
LieMeHTHO-M3BECTKOBSIN, C
23 | dacap YnyudweHHas OTAENKOW MPaMOPHOWA
KPOLLKOW
24 BHyTp. cTeHbI BblcoKkOoKayecTBeHHas LieMeHTHbIM
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TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

NMPUNOXXEHUE 6 — UCXOAHbLIE AAHHbIE ANA
BbIMOJIHEHNA KYPCOBOW PABOTDI
«PA3PABOTKA TEXHOJIOTMYECKOW KAPTbI HA
3EMJISAHbIE PABOTbI>»

[OnvHa 3gaHma L3h
Homep BapuaHTa COOTBETCTBYET MOC/IEAHEN UNPPE B HOMEPE

3a4eTHo kHkku (ganee — 3K)

N2 Bap 0 1 2 3 4 5 6 7 8 9

L3p,m | 140 | 120 | 150 | 180 | 170 | 190 | 200 | 210 | 160 | 210

LWnpuHa 3gaHunsa B3p
Homep BapmaHTa COOTBETCTBYET IMPEAINOCIEAHEN LUNPPE B HO-

mepe 3K

N2 Bap 0 1 2 3 4 5 6 7 8 9

B3p,m | 50 | 60 | 70 | 80 | 90 | 100 | 50 | 60 | 70 80

LLinpuHa nponeta Bnp
Homep BapuaHTa COOTBETCTBYET TPETHEU LUUPPE C KOHLA B HO-

mepe 3K

N2 Bap 0 1 2 3 4 5 6 7 8 9

Bnp,m | 15 | 18 | 20 | 24 | 12 | 30 | 15 | 24 | 36 10

LLlar konoHH B
Homep BapuaHTa COOTBETCTBYET YETBEPTOU LMPPE C KOHLA B

Homepe 3K

NeBap |0 1 2 3 4 5 6 7/ 8 9
B, m 6 8 9 10 |12 |9 6 10 |10 |12

lpumeyarme: pu Heo6Xo0AUMOCTH 3HAYEHUST 0OLUYNX rabapuToB
34aHns 30 u B3[ ceqyer OKpyr/isTe 40 3HaYEHUS Py KOTOPOM Huc-
/18, COOTBETCTBEHHO, Bp n B, T. €. 4O/DKHBI BbITO/IHATLCS YC/I0BUE:
30 = Bu ra; B3p = Bap ' B, rge a u B — Lesibie uncia.

BbicoTa noakonoHHoM Yactu dyHaamenTa hi (cm. puc. 3.3)
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Homep BapyaHTa COOTBETCTBYET EPBOY OyKBE B hamuimm
CTYAEHTA 110 C/IEQYIOLYEN 3aBUCHUMOCTH.

1 BapmaHT — 6ykBbl A, B, B, I, [,

2 BapuaHT — 6yksbl E, E, XX, 3, U;

3 BapuanT — 6ykesl U, K, /1, M, H;

4 BapmaHT — 6ykBel O, 11, P, G T,

5 BapuaHT — 6yksbl Y, @, X, L, Y,

6 BapnaHT — 6ykBbl LU, L, 3, 0, 4

J:

NQ Bap 1 2 4 5 6
hi,m 1,5 1,6 1,7 1,8 1,9 2,0

W

KonuuectBo cryneHelt dyHAAMEHTA Mer /IpUHATL B COOTBET-
CTBUM C 11EPBOY GYKBOV B (DamMusiuy CTYAEHTE, COITIACHO CIEAYIOLLEN
3a@BUCUMOCTH:

1 BapmaHT — 6yKBa r/1acHas,

2 BapuaHT — 6yKBa COIr/1aCHas.

N2 Bap 1 2
ncT, M 3 4

lpumedarme: bosnblueri CTopoHor @yHAGMEHT C/IEAYET OPUEH-
TUPOBATH BAOJIb MPOJIETOB 34aHNS.

FabapuTbl NOAKONOHHOM YacTh dyHaameHTa Lopin Bpi (cM. puc.
3.3)

Homep BapnaHTa npuHSTE B COOTBETCTBIMN C 1EPBOU OYKBOM B
UMEHM CTYAEHTa (MPUHUMAETCS 10/THOE MMS) 10 CIEAYIOLYEN 3aBUCH-
MocTi.

1 BapnaHT — 6ykBbI A, B, B, I, [,

2 BapmaHT — 6ykebl E, E, XK, 3, U;

3 Bapuant — 6ykebi Y, K, /1,

4 BapmaHT — 6ykBel O, [, P,

5 BapuaHT — 6ykBel ¥, @, X,

6 BapuaHT — 6yksbi LU, LL, 3, fO, 4.

@0\3
SRS

N2 Bap 1 2 3 4 5 6
Lbim 1,0 1,0 1,1 1,2 1,2 1,2
Bdi, m 0,9 1,0 1,0 1,1 1,2 1,0

BobicoTa ctynenv h (2, 3) npuHumaercs pasHou 0,2 wm 0,3 M
(BbIbpPaTL CAMOCTOSITE/IBHO).
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

Fabaputbl cTyneHn gyHaameHTa (wmpuHa ctynenn) A (2, 3) u
b (2, 3)

Homep BapnaHTa rnpuHSTb B 3aBUCUMOCTH OT KO/IMYECTBA OyKB
B Ghamusium CTYAEHTA 10 C/IEAVIOLLEN 3aBUCUMOCTH.

1 BapnaHt — MNeyke < 5;

2 BapHUaHT — 6 < Neys < 7;

3 BapnaHt — Meys = 8.

N Bap 1 2 3
A2,3),m 0,3 0,45 0,5
bhl1(2,3),m 0,2 0,3 0,45

Pa3smepbl nogowsbl dyHaameHTa Ly W By Orpegesmts camo-
CTOSITE/IbHO, COIJIACHO [10J1YYEHHBIM PaHEE CBEAEHUSIM O PasMepax
S/IEMEHTOB QYHAAMEHTA.

BbicoTy dyHaameHTa Hy 0rpesesints caMoCTOSTE/IbHO.

TemnepaTtypa HapyXHoro so3ayxa b.s.

TemMreparypy HapyXxHoro BO34yxa Ofpeae/mTh 1o Qopmysie
ths.= (M/5) — 10 — (N:/3), °C,

rae M — Kosim4ecTBo 6yKB B UMEHM CTYAEHTA,

Mo — Kosmm4ecTBo OyKB B pamusinm CTy.AEHTa

PacTuTenbHbIN CNoOW rpyHTa

Homep BapnaHTa rpuHSTb B 3aBUCUMOCTH OT KOJ/IMYECTBa GYKB
B OTYECTBE CTYAEHTA 110 CIIEAYIOLLEN 3aBUCUMOCTH.

1 BapuaHT — Meyke < 9; 2 BapuaHT — 10 < Noyks < 12

3 BapmuaHT — Moyks = 13.

N2 Bap 1 2 3
o C KOPHSAMU Ky- C npumMechbto WebHs
HaunmeHoBaHne | 6e3 KopHen P Y P - !
o CTapHMKOB U rpaBus uim
rpyHTa 1 npuMecen
[epeBbEB CTPOUTENBHOro Mycopa
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

pyHT
Homep BapuaHTa COOTBETCTBYET MOCIEAHEN LNPPEe B HOMEDE
3K
N2 Bap 0 1 2 3 4 5 6 7 8 9
g x % o g
= I (o) = = =
I o Q NS — =
() Q =] =) ) M
7] =] = 3 = ©
3 Q S |3 3 oy
© Q3 53 | o 2 S =
= Q 3 = UZ o} o m Q Q
I =T E3> 9% 0% © o = a2
2 S| 3z 2% =9 2% = s = | § =
o x [0} = = = I I a © O
[ ZG.)SOQ_O S O O cC T s 0
0} (3} A U > = a ©
= = SO 29 C 9 Q QD ) =
a8 g gE | T 3Y o S| aco
T ¥ | E O of m|o¥% ol © X | C o
2 =} o =SS o A 28 c
T Ol 30 © a9 [ = © (@]
Q = X ol S H £ 9 0O U o S z =® X
5 E | SR = b ol Q o ¥ S| 59
] = S 5O (] [} = s = = T ©
= S| 29 eg X3 @ = s g = ga-
© = !'ﬂ = 0 > C c [§) ¥
T o3 x8 ©O| O
é T o (@] Q ©
I = T 6 0 = T
= = s b} O =
c = = = [0} =
I > — C -
S |55 5§
O O O
o0
é ™
=
=
oo rC
£Es
o3 s |o o o o o o o o o o
SEs RSB |E |8 |B |8 |8 B IS
C - x
Um i ~— i ~— i ~— ~— ~— ~— ~—
)
5B
F3 3
Q O
@)

PaccTosiHMe TpaHCMOpPTUPOBKM PYHTa Ha BbIBO3 L paccuurars
1o gopmyne

L=M +3 km,

rae M — Kom4ecTBo 6yKB B UMEHN CTYAEHTa (NPpUHUMAEETCS
10/1HOE MUMS]).

CpoK NNaHWpPOBOYHLIX PaboT rpuHATL pasHbIM 2 win 3 AHAM
(10 BbI6OPY CTYAEHTA).

CpoK BbINOMHEHUS 3eMNsiHbIX paboT NBH rIpUHSATL B yKa3aHHOM
ANarnasoHe B 3aBUCUMOCTU OT OOLYEro KOMHYECTBE (PYHAGMEHTOB
MbyHa o cregyrowyesi 3aBUcMoCTy .

MbyHa < 150; 25 < NgH < 30 cyTok;
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£ £
;Hﬁ; TexHoJioru4eckue nmponeccbl 1 M€XaHW3allUuAd B CTPOUTEJILCTBE

151 < MBykB < 200 35 < NgH < 40 cyToK;
MNoykB = 201 40 < NgH < 45 cyTOK.
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TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

NMPUNOXXEHUE 7 — CMTPABOYHbIE AHHBIE AN
BbIMONHEHUSA KYPCOBOI PABOTDI

MpunoxeHue 7.1
KoathdUUMEHT OTKOCOB «m> [/11 BPEMEHHbIX COOPYXKEHWM

['1y6uHa BEIEMKH
Buzn rpynra o 1,5 m oo 3 M qT05M

o 1:m a 1:m v} 1:m
Hacpiaeie 56 | 1:0,67 45 1:1 38 |[1:1.85
Ilecuansie 63 1:0,5 45 1:1 45 1:1
Cymnech 76 | 1:0,25 56 [1:0,67| 50 [1:0.85
CyrIHHOK 90 1:0 63 1:0,51 53 [1:0,75
[maHa 90 1:0 76 11:0,25] 63 1:0,5
Jece 90 1:0 63 1:0,5 63 1:0,5
MopeHHEIe TecuaHble, cynecuanse | 78 1:0,2 63 1:0,51 57 [1:0,65

HpHMe‘IﬂHHeI O - YTOJI MEXKTY HAIIPaBJICHIIEM OTKOCA I1 TOPI30OHTAIBI0, TPa;

MpunoxxeHune 7.2
MokasaTenu paspbIxeHNs rpyHTOB

Ne L ovims ITepBuHOE paspEIXICHHE TPYHTA 2?:}?&:;:6
/I Py noczie pazpaboTry, K, % pr}fyHTé, o,
! ,l;gzlc{);ﬂ H CJIaHIIEeBas 28-32 6-9
MATKas U JKUpHAS 24-30 4-7
2 |I'pysT:
IpaBHHHO-TaTeTHBIH 16-20 5-8
PacTHTEeIbHBIH 20-25 3-4
CKaJIBHBIH 45-50 20-30
3 |Jlecc:
MATKHH 18-34 3-6
OTBEpIEBIIHH 24-30 4-7
Ilecox 10-15 2-5
5 |CyrauHOK
JIETKHH ¥ JI€CCOBUIHBIN 18-24 3-6
TSDKEIIBIH 24-30 5-8
6 |Cymech 12-17 3-5
7 ‘Ie}zHoseM U KaIlTaHo- 1798 5.7
BBIi TPYHT
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

MpunoxeHune 7.3
TexHnyeckne xapakTepuctukm bynbaosepos

IIpunosxcerue 3
TexHIUeCKHe XapaKTePHCTHKI OYThI03ePOB

~ Mo Pasmepnl o1- | [my6n- | Tabapursl: i
Mapxka Oyms03epa | oo | Mac | B aﬂa% - H;}I; 23- Iﬁ - Eg;;g;g
CTb, | €a, T | HaxBbIcOTa | padOT- | Ha/LMNpIHA/ N o
cTapas mopag | KBT (bxh), M KH, M Bpicora, p | POCTE, KMA
J1-159b 13-4 40 2,8x0,8 0,15 43/2,.823 | 2,2/43/6,0
J-579 J3-37 41 | 38 2,0x0,7 0,15 6,2/2,3/3,3 | 2,3/4.5/6,0
J1-606 J13-42 59 173 2,6x0,8 0.3 4,8/2,6/2,7 | 2,5/4.9/6,0
J-492A | 113-17 79 1140 3,9x1,0 0,5 5,5/3,2/3,1 | 2,9/5,8/79
J-271A 3-8 79 1136 3.2x1.2 1,0 5,3/3.2/3,1 | 2,9/5.8/7,9
J-667A | 13-33 79 1141 3.2x1.2 1,0 5,1/3,2/3,1 | 3,8/6,510
JI-694A | 13-54C | 79 [ 137 3,.2x1,2 0.4 5,1/3,2/3,1 | 3,8/6,5/10
J3-521 | J3-27C | 118 | 134 3.2x1,3 0.5 6,5/3,9/2,8 | 4,4/89/12
J1-290 - 132 | 18,5 4,6x1.3 0.5 8,2/3.4/2,8 | 44/89/12
JI-521A | A3-24A | 132 | 18,2 3,4x1,1 1,0 7,044/28 | 51/9,513
J-522A | 13-25 132 [ 17.9 4,4x1.2 0.5 7,04.4/2,8 | 5,1/9,5/13
JI-384A - 221 [31.8 4,5x1.4 0,3 6,.9/4,5/32 | 6,5/10/15
J-572C | 1O3-34C | 221 {314 4,5x1,6 0.4 6,9/3.8/3,2 | 6,5/10/15

IIpuMedaHne: TEXHHUECKAs! CKOPOCTh IIPHBE/IeHA B CIEAYIOMIEM IOPSIKE: CKO-
POCTh pe3aHusd rpyHTa (F3) / CKopocTh IIpH MepeMellleHHN IpyHTa (FTep) / CKopocTh
mpu odpaTHOM Xoze (V00x), kM/ 4

MpunoxeHve 7.4
Mpoun3BoaNTENBHOCTb MPULIEMHbLIX CKPENEPOB 3a 8-4acoBylo CMEHY
npu pa3paboTke 1 NepeMeLleHUn HECKANbHOro rpyHTa, M3

Tun Tpak- BMC‘CTH- ['pynma rpyHTa I JAJIBHOCTD IepeMelle I, M
Topa MOCTB, I _ _ 1I
M 100 [ 250 | 350 | 550 | 1000 | 100 | 250 | 350 | 550 | 1000
C-100 6-6,5 533 | 273|207 - - | 470[250| 190 | - -
C-100 8 593 319|244 | 166 - |516(287 222|153 | -
T-140 10 696 [ 388 299|205 - |[593]343 268|187 | -
A2T-250 15 1013 [ 576 | 447 | 223 | 182 | 860 | 506 | 398 | 279 | 167

[Ipnmeuanue: rpymimy rpyHra — cM. . 6 Tadi. 1 EHuP ¢6. 2 «3eMiusHbIe padoThD».

159



ATy
tKM¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH W IMOBBIILIEHHU A I(BaJIHCl)I/IICaLLI/II/I

TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

MpunoxeHune 7.5

MNpon3BoanTENbHOCTb CAMOXOAHbLIX CKpenepoB 3a 8-4acoBYHO CMEHY
npv pa3paboTke 1 NEPEMELLEHNN HECKANIbHOMO rPpyHTa, M3

BMeCTHMOCTS l"pynnalrpy}lra I JaJIbHOCTh HCpCMeH.[eHgﬂ, M
KOBIIA, M 500 | 1500 | 2500 | 5000 | 300 | 1500 | 2500 | 3000
6 143 31 — — 31 | 43 — —
8 240 | 114 | _ — 220 [ 106 | _ -
9 250 | 119 | 73 226 | 110 | 73
15 533 | 267 | 167 | 97 | 465 | 240 | 163 | 90

IIpiveuanne: PexoMenayemMas TATBHOCTE TMEPEBO3KH TPYHTA JITS CAMOXOTHEIX CRpe-
IIEPOB ¢ KOBIIOM BMECTHMOCTBIO 6-8 M~ cocTaBasgeT 10 1500 », 10M° - go 2500 M 1

15M° = 10 5000 M.

160



AT
tKM¢ YnpaB/eHue AUCTAaHLIMOHHOTO 00Y4Y€eHUs U MOBBIIIEHNU KBaTUPUKALIUU

_— TexHoJloTUYeCKUE nmponeccbl 1 M€XaHW3allUuAd B CTPOUTEJILCTBE

HU3MOB A1 NPOMN3BOACTBA 3EMIAHbBIX pa60T

MpunoxxeHune 7.6
PacueTHas CTOMMOCTb MalUMH U ce6eCcTOMMOCTb MaLIMHOXCMEH Mexa-

HamnvenoBaHie EAIKOCTE WuBenrapro- | CpemHss cTOM-
MAIIIITHE Mapxka ) pacdeTHas CTOH- | MOCTh MAlIIIl-
Crapoe | Hosoe TpakTopa mf;;ua. MOCTh MAIIIHEI, | HOXCMEHBI,
Cup. TBIC. PY0. Cyrens PVO.
1 2 3 4 5 6
Ckpernepsl

J1-222 - C-80 6.5 430 2270

J1-374 - C-80 6 400 2250
-374A | 3-12A C-100 6 450 2300

J1-498 J13-20 C-100 7 510 2471
J1-498A - C-100 8 560 2560

JI-147 - C-80 8 540 2350
J-357M | I3-1111 | MA3-529 8 620 2690
J-357T - MA3-529 9 625 2729

I1-523 - T-140 10 620 3145
II-213A JI3-5 T-140 10 620 3150
J1-523A — T-180 10 650 3500

J-392 J3-13 |bexA3-531 15 700 3627

J-511 — J2T-250 15 685 3593

byasao3epst
J1-159b J13-4 JT-54 250 1105

JI-579 J3-37 «bemna- 330 1115

pPYyCB»

J-606 | J13-42A HAT-75 380 1120
J-157A | 13-17 C-100 420 1250
I-271A J13-8 C-100 530 1450
J-492A | 113-17A T-100 610 1669
J-667A | 13-53 T-100 650 1700
J-694A | 13-54C T-100 697 1796

J-521 | 13-27C T-140 725 2049

J1-290 - T-140 750 2150
II-521A | 113-24A T-180 865 2378
J-522A | 1O3-25 T-180 890 2413
JI-384A - J3T-250 1050 2800

J-572 | 13-34C | I3T-252 1300 3706
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o TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

MpunoxeHune 7.7
3aBMCMMOCTb EMKOCTM KOBLUA 3KCKaBaTopa OT 06bMOB 3eMSISIHbIX

Macc:

?e‘;f’ﬁ”;m Jlo | 500- | 1500- | 2000- | 6000~ | 11000- | 13000- | Bonee
TR 500 | 1500 | 2000 | 6000 | 11000 | 13000 | 15000 | 15000

Macc, M

Enoets |15 1 0251 s 1 g65 | 08 1.0 | 125 | 15

KOBIIIA, M 0,30

HDIIMG‘IHHHGZ 00BeM 3eMJIIHBIX Macc — 00beM OHOI0 3eMISIHOTO COOPVYKEHIIA (O,I[HOI'O
KOT/I0BaHa, TPaHIEH, OTASIIBHOI'O KOTIIOBaHa I10Q q)}’HJﬂMEHT n T.J.).

MpunoxeHune 7.8
TexHonornyeckme XapaKTEPUCTUKN 3KCKaBaTOPOB

(i v (]
) E ~ | f - E ' f o S
Mapka 3Kkckagatopa | S = 8 % v AdS (Oh = =% 7
N flh - 1;1: E W % ﬁ
EMKOCTE KOBIIA, M 04 | 0,65| 0,65 1,0 1,0 1,1 1.6 2.5
Tun o6opynoBaHns y y y I y I, ap
IIpOnOILKHTEIEHOCTE | 15 | o) 20 | 23 | 17 | 23 | 26 22

pabouero nUKIa, CeK
Hawnbonpmuit pagu-
ye pesanus Ha ypos- | 3,00 | 4,70 92 105 5.0 9.2 6.0 5,0
HE CTOSIHKH, M
JInMHA PYKOSTH, M 230 | 4,5 299 | 498 | 491 | 49 2,97 6,1
Haubonpmmuit pagn-
yo BEIFPY3KH rpyHTa | 5.4 | 7.1 6,7 59 74 | 83 9,4 10,8
B TPAHCIIOPT, M
Paccrognue ot ocu
IIATHI IO OCH Bparile- 0,8 1,0 0,52 | 065|115 1,15 | 0,65 1.6
HHSI,M

HauGonpmuit pagu- 59 | 780 | 720 | 7.2 | 84 | 92 9.6 |12,00
yC pe3aHHd, M

Brrcota 10 oew maATH | 4 93 | 15 | 202 | 2,02 | 157 | 1.57 | 2,02 | 2.06
CTpeJIbl, M
BricoTa BRITPY3KH, M | 4,3 32 6.0 42 6,0 5,1 5.0 7,0
TaGapurer, M wmma | 3.13/| 7,80/ 10,40/ 5.49/| 5,81/ 5.49/ | 13,61/ | 7.50/
/MMpHHA/BBICOTA 2,64/ | 3,00/ | 3,00/ |3,10/ 3,10/ |3,10/ | 3,15/ | 4,29

415|320 3,20 | 342 |3.60 342 490 | 630
[IpiMveuanne: 1 - npAMad J1omnaTa, o — oOpaTHad JomaTa, JIp - Apariaifd, v — VHIBepcalbHOe
000pyIOBaHIE.
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

MpunoxeHne 7.8a
TexHonornyeckne XapakTepUCTUKM 3apybeXxHbIX OAHOKOBLLOBbIX 3KC-
KaBaTOpOB C 06paTHOI flonaToi

Sg| 8 2224 2. 28
Mapxka sxckaBaTopa Enl| 50| 5| 5 PN 53| E T
ET|EY| Ox| D<| = s =
BMeCTHMOCTE KOBIIA, M 0,77 0,77 0,6 1 1,15 1
Pamuyc KomaHus, M 7.9 7.9 8,8 9 9,2 | 10,52
I'my6wna xomanHs, M 4,6 4,85 6,2 5,83 5,65 7,2
Bricota BEITpY3KH, M 6,2 5,95 5.5 6,75 | 7,02
MorHoeTh, KBT 79,5 | 58,1 50 100 | 773 121
Macca, T 144 | 154 | 159 | 209 19 26
IIpou3BOIUTE IEHOCTE, M /Tac 50 50 40 50 60 60
ﬁ;gfgf{%fg;{i‘g&“@iﬁflgyﬂﬁ_ 10000 | 10000 | 10000 | 11000 | 12000 | 11000

Mpunoxenne 7.86
TexHonornyeckme XapaKTEPUCTUKN OAHOKOBLLOBbLIX 3KCKaBaTOpPOB

' ) e IIpom3BOaHTETRHOCTE ¢ MOTPY3-
Tun Mamu- | = 2 EQ'_J: g = s KOH IpyHTa B TPAHCHIOPT, M/
HEI § é E o g 2 a2 ['pynna rpyHTOB
=5 O = I il 1
1 2 3 4 5 6 7
Ha nmaeBMOKOIIECHOM XOTY:
D0-3311I° 37 15.4 11,7 28 22 1
D-2621A 45 19.0 5.7 22 18 13
20-3322b 55,5 19,7 14 54 44 3
50-4321 59,0 19,5 18,5 80 62 51
Ha rycenmasoMm xo/1y:

3-304I" 37 2,92 13,0 28 22 16
3-652b 60 3.0 21,2 54 44 34
3-10011E 80 2,0 33.0 87 71 57
3-12515b 90 L5 41,0 110 87 74
2-2503 160 1.28 94,0 171 142 114
3-5015A 55,5 2,0 11,65 43 35 28
D0-4221 96 2,5 22,7 87 71 57
D0-4121A 96 2,8 209 87 71 57
20-5122 126 2.4 36.8 154 128 102
30-6122 2x75 L5 56,0 171 142 114
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TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

MpunoxeHune 7.9

MpeaBapuTENbHbIV BbIGOP TPAHCMOPTHLIX CPEACTB AJIsi NEPEBO3KM

FPYHTa
BMecTHMOCTE KOBIIA I'pysomogbemuoCcTh T'py3omoapeMHOCTD TpaHe-
IKCKaBaTOPa, e aBTOCAMOCBANIA, T TMOPTHBIX TIPHIICTIOB, T

0,25-0,4 2,25 -
0,5-0,8 3,5-7.0 5

0,8-1,0 7-10 10-15

2 10-25 15-25

3 u boitee 25-40 25-40

Mpunoxxenune 7.10

BpeMsi npocTos noa Norpy3kol 1 pasrpyskoi aBTo, 4

Bun rpysa

T'py30m01BeMHOCTE
TPaHCMOPTHOH . IITyunsIic BecoM, T
& THHHTIEL, T Hapan Bsskuii olt 031 05T
o 2.5 0,17 0,53 0,53 0,31 -

4 0,21 0,75 0,75 0,34 0,26
5 0.23 0,87 1,19 0,52 0,34
10 0.26 1,04 1,52 0,74 0,43

12 u Gomee 0,27 1.2 2,2 1,04 0,57

MpunoxeHne 7.11

PacyeTHasa CTOMMOCTb MalUMH U MaLIMHOXCMEH 3KCKaBaToOpOB

<t - o < 2 < — 8] o1 e —_ o1
- | == |4 = o pxy o= | T =
) —_— [an) — —_— —_ i
HapumenoBa- | 2 | — | = |en | = |2 | = | § |2 & | = |2 |3
[ ! [an] (s =T < ] (=] i O ] i
HHC —_ cn A \ i 01\ H —_~ = O ] —_ O
X | Al O] O @) = LR Q IX|IX
L 8 o o) Q) o) L :ﬂ Q) L L
I - < - < - - - < -
“1\(;‘31”‘ 015{04/04(05]065]065/1065/065|1.0/1.0]1.25[2525
HuBeHTapHO-pacyueTHAs CTOUMOCTD MAIIHMHBL
Cup. o |lolc|lo|lo v | el |LI2I2I18|3
> S || S |a|d o = a =2 &% |38
T. pyo. =t i | 8|~ 0 0 ] o0 —_ | — ol | e
CpenHAs cTOMMOCTE MAIlTHHO X CMEHBI
—|lola|=+| o o o S |l | = ||
C 6 » | |e e | S o~ e S |w | | ||
mems> PY Ll || 3B =) v = | &> |0 a8 a
— — — — — — — —_— ol o =t <
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TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

MpunoxxeHune 7.12
PacueTHast CTOMMOCTb MaLUMH 1 ceb6eCTOMMOCTb MALLMHOXCMEH MaLUNH
[ANS NPOM3BOACTBA 3eMNSHbIX paboT

. _ | U=Bentapso- Cpennsis cTon-
Mapka MaImHHs! nl;?;je(;p ;J:a PACUETHAA CTOU- | MOCTb MAIllH-
HoeTh, O, 1| beat MOCTB MATIHHBL, HO X CMEHBI,
b Cip. THIC. PYO. Cyer: PYO.
1 2 3 4 5

I'A3-93b 2,55 2.1 110 820

I'A3-CA3-2505 3.0 2.49 110 821

T'A3-535 3.5 1.7 130 841

3uI-555 4.5 24 160 872

3uJI-MM3-450650 5.0 25 263 860

3uJI-MM3-450650 5.5 25 287 916

KamA3-5510 7 2.5 310 1000
Vpan 45289 9.6 25 670 1370
KpA3-256 10 25 400 1141
KpA3-2566 12 25 560 1690
KamA3-452880 13.3 2,5 665 1788
KamA3-4528-10 14 25 670 1790
KpA3-6510 15 25 856 1958
KpA3-45283-10 16 25 995 2069
KpA3-255b 17 25 963 2035
KamA3-6551 19 25 1188 2269
KpA3-45283-20 20 25 1296 2362
Vpan 65514-10 20.15 2,5 1300 2400
KamA3-65511 24,8 25 1500 2600
BexA3-540 27 3.48 1700 2800
Ford Cargo 3430D 20.55 2,55 5450 5100
Iveco AD380738 26 25 6100 5500
Iveco AD410738 30 25 6500 6000

MpunoxeHune 7.13
Yncno cMeH paboTbl B rofy MaliMH U UHCTPYMEHTOB, tr

HaumenoBaHHe MamuH Heno paboux

cMeH
Bynsmo3epsr 306
CKpelepsl IPUIEIHBIE ¢ Vyopm < 0 8 M 172
To xe ¢ Viopm > 8 M’ H CaMOXOJIHEIE CKpenepsl 300
JKCKaBAaTOPbl OAHOKOBIIOBBIE ¢ Vyopy = 0,15 »° 256
To e ¢ Vyopy 0.4 3 300
To xe ¢ Vigpm 0T 0,5 10 2 M 384
To e ¢ Viopm 0T 2 10 3 M 425
ABTOMOOMIH-caMocBaIEl O <12 T 343
To sxe rpy3onoabeMHOCTBIO Oonee 12 T 425
KaTku cTpouteapHrle 306
ABT0O0ETOHOCMECHTEIH, aBTOOSTOHOHACOCHI, BHOPATOPHI 343
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Y TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

MpunoxxeHue 7.14
0O606LueHHbIe TEXHONOrMYecKne napaMmeTpbl MaLUMH A7S YI/IOTHEHUS

FPYHTOB

<< o co 2 el e} = = =

XapakTepu- “ ; i < i i 2 E. -
CTHKA S <t S Q =4 = = 2 2

Tun Camoxo/IHbBIE Buopanmonssie [THEBMOKOJIECHBIE
Macca, T 16 30 11,5 7,0 7.8 13 11 14 16
Mwpasano- 1y o 150y | 17 |14 | 15 |20 | 17 |20 | 2.0
JIOCEIL, M

Tommuna yr- 1 105 | 000 |05 [ 015 |03- |02- | 03- | 03-
JOTHAECMOT O

04 | 04 06 |-05|-05 08 |06 |08 |08
CI0sT, M

I'aGaputsr, Mm: | 6,4/ | 6,4/ |3.92/ | 48/ | 4,1/ | 6,0/ |39/ |48/ |64/
muHa/ mapH- | 2,4/ | 2,6/ 2.2/ 1.8/ | 1.9/ |24/ |22/ |22/ |24/

Ha/BBICOTA 3, 3, 3, 3.3 3, 3.2 | 3,5 3.5 3.2

MpunoxeHune 7.15
0606LEHHbIE TEXHOMOMMYECKNE NapaMeTpsl BUGPOKaTKOB /11
YMNOTHEHUS TPYHTOB

Tommuaa YIUIOTHACMOTO

Macca IIpou3BoIUTEIBHOCTD M1
CIIOSI, M
KaTka, T
MECOK | cymech | CYIIIMHOK |  TIECOK Ha CyIech | CYIIIMHOK
CaMOXOIHbIE KaTKH
16 0,15 10,15 0,15 900 1000 1100
30 0,15 0,15 0,15 1700 1800 1900

CanoxonHbIe BHOPOKATKH T7IaJKOBaJIbIEBEIE H KyJauYKOBEIE

2,5-3,0 | 0,2-0.25 |0,15-0.2 | 0,07-0,1 | 150-200 100-150 50-75

4,0-5,0 0,3-0,4 (0,25-0,3| 0,1-0,15 | 200-300 150-200 75-100

6,0-8.0 0,4-0,5 10,3-0,4 | 0,15-0,2 | 300-400 200-250 100-160
10,0-13,0| 0,5-0,6 ]0,4-0,5 [ 0,2-0,25 | 400-600 250-300 160-200
14,0-17,0| 0,6-0,8 10,5-0,6 [ 0,25-0,3 | 600-800 300-500 200-300
19,0-20,0 | 0,9-1,1 ]0,7-0,8 | 0,3-0,35 | 900-1100 | 600-800 350-450
24,0-25,0] 1,3-1,5 ]0,9-1,0 0,4-0,5 | 1200-1500 | 900-1200 | 500-700
IIpunenHele BUOPOKATKH INIAJKOBAIBIIEBBIE
6,0-7.,0 0,5-0,6 |0,4-0,5 | 0.2-0,25 | 300-500 200-250 100-160
7,5-8.5 0,6-0,7 10,5-0,6 [ 0.25-0,3 | 500-600 250-400 160-200
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_ TexHoJiOorMYecKUe IpoHeccbl U MeXaHU3ald B CTPOUTEJ/IbCTBE

MpunoxxeHune 7.16
PacueTHast CTOMMOCTb MaLUMH 1 ce6eCTOMMOCTb MALLMHOXCMEH KaTKOB

HuBenrapHO- Cpemmsis cTon-
Mapka |Macca,| Mapka pacueTHAd MOCTH MAIH-

MammE | T [tparTopa|\PASTEPHCTARY| ETOMMOCT: |10y Cp,
TEIC. PYO. pyo
o (AY-26] 9 T-75 KynaukoBsii 430 1210
z | AV-32| 18 T-100 - - 510 1250
E V-3 28 T-180 -l = 580 1400
= I-219| 25 JT-54 | ITaeBMOIIHHEI 550 1350
= ay-4 | 25 C-100 —|l- 560 1430
V-39 25 T-100 - - 570 1478
JAV-11] 64 — I'magxmit 420 1137
Ay-1| 10 — == 530 1200
JAY-88] 10 - == 540 1250
AV-18| 10 — - - 550 1300
o o | 103 - |- 570 1480
E y-31| 16 - gg‘l‘j}%‘; 860 2627
Ié’ JAV-29] 30 — —|l- 1100 3279
HENE A BuGpoxatox 350 1100

-
NEE - —|l- 360 1210
Bl s - |- 385 1330
JAV-85| 13 - - - 410 1420
BK-24| 24 -l = 530 1520
Marmmza TpamMOoBoUHas

TV-125 | 1,31 | T-100 ] - [ 380 | 1220

HDII.\IG‘IHHII‘:‘Z CTOHNMOCTD MaIllIIHOX CMEH I HHBCHTAPHYIO CTOIIMOCTE MAIIIH, KOTOPBIC HE
VYKa3aHEI B Tabnmunax IIPHHIMATh A1 MallllH NoA00HBIX IO Macce.

MpunoxeHune 7.17
TexHuyeckne napaMeTpbl MOCIOMHOMO YNOTHEHMS! FPYHTa B 3aBUCH-
MOCTM OT NpuMeHsieMoro o6opyaoBaHus

Tun yonotasromei Ma- [Maccea,| Tonmusa qHLiﬁfgg:;ﬁ; IZIEZZZLL;POB)
TITHHBL T CIIOEB, CM
TIHHA CyFIIPIHOK| cynech | MeCOK
Katkn
[pumenHoit 5 15-30 12 9 6 6
1 manxuit 25 25 12 10 8 6
TTHEBMOMATTTHHEI 30 20-30 10 8 6 4
Ha nreBMonmiHax 40 30 10 8 6 4
Buopokarox 3 50 - 6 5 4
] . TpaMOOBOYHAS MalllIHa
e [ e [ o] s [ 4] =
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TexHoJiOorMYecKUe nponeccbl 1 M€XaHHW3allUuAd B CTPOUTEJ/ILCTBE

MpunoxxeHune 7.18
TexHn4Yeckne xapaKTepucTukmn TpamboBoK

MoxasaTens DexTpHYecKHe TPaMOOBKH [MHeBMaTHIeCKas
HD-4505 | UD-4502 | UD-4504 | tpamGoska Tp-6
I'1y6una yrutotHeHHs, M 0,2 0.4 0,6 0,2-0,3
Macca MexaHm3Ma. KT 27 75 155 10
T"aGapuTsr, MM: 235 70/ 1010/ 807
JIHHA/IIIHPHHA/BBICOTA 440/ 475/ 520/900 80/
v 785 950 1070
PasMepst TPaMOVIOIEH | 500,200 | 350450 | 500x480 -
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TKudp

TexHoJiOrMYecKue nmponeccbl © MeXaHMU3allUA B CTPOUTEIbCTBE

LY

NMPUNOXXEHUE 8 — NMPUMEPDI )11 BbINOJIHEHUA TPA®UYECKOU HACTUN

KYPCOBOW PABOTbI
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TexHoJiOrMYecKue nmponeccbl © MeXaHMU3allUA B CTPOUTEIbCTBE

TexHonormyeckas cxema paspaboTku KOT/I0OBaHa Npu pa3paboTke rpyHTa 3KCKaBaTopamm
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YHpaBJIEHI/Ie AUCTAHIIUOHHOTO 06yquI/m U MOBbIIIEHHU A KBaJII/ICl)I/IKaLlI/II/I

TexHoJiOrMYecKue nmponeccbl © MeXaHMU3allUA B CTPOUTEIbCTBE

TexHonornyeckasi CxeMa KOT/I0BaHa Npu Cpe3ke pacTUTENIbHOro Cost FpyHTa
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praBﬂeHI/Ie AUCTAHIIUOHHOTO O6y‘-IeHI/IH U MOBbIIIEHHU A I(BaJII/ICl)I/IKaLlI/II/I
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