
3.16. 3Ha'IeHIHI KoaepepH~HeHTa BJlHHHHSIfJlyoHHbl BbleMKH H BblCOTLI HaCblnH III '
npoH3BOAHTeJlbHOCTb caMoxoAHoro cKpenepa

,ll.a JlbHQCTb nepe-
rJly6uHa BbleMKH HJlH BblCQTa HaCbInH. M

MeII1eHHH rpyHTa, M

I I I 8~101 I2 2-4 4~6 6~8 1O~12 12~14

300 0,96 0,94 0,92 0,90 0,88 0,86 0,84
500 0,96 0,95 0,93 0,9! 0,89 0,87 0,85
1000 0,97 0,96 0,94 0,92 0,90 0,88 0,86
2000 0,98 0,96 0,95 0,93 0,9! 0,89 0,87
3000 0,98 u,97 0,95 0,94 0,92 0,9! 0,89

3.4. Sbl60p rpY303axsClvHblX ycrpoHcTB
AnJ! BbmOIlHel-Om flOj.rbeMHo-rpaHcllol:nHblx psEior

O,ll.HHM H3 yCJIOBHH rrOBbIWeHH5I rrpOH3BO,ll.HTeJIbHOCTH
rro)J,neMHo-TpaHcrropTHbIX pa60Tax 5IBJI51eTC5I COKpaIIJ;eHHe I.I.HKJIa 3a c
SKOHOMHH BpeMeHH rrpH cTporrOBKe, yCTaHoBKe KOHCTpyKI.I.HH B rrpoeKTS'
nOJIo:m:eHIle H paccTponoBKc. :\

KJIaCCHlIJHKaI.I.II5I rpY30saxBaTHhlx yCTpOHCTB rrpHBe)J,cHa Ha pIIC, S'
I1pII Bbloope KOHCTpyKUIIH rpysosaXBaTHOrO yCTpoHcTBa cJIe)J.y,
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3.8. !\J1aCcll<pliKaU;HlI rpY30saXB<lTHblX yCTpOliCl'B

9;P

V11lI'll,maTb CBoHcTBa rpysa, BOSMO:m:HbIC crrocoobI cro 3axBaTa, HaSHatICHHe
II 11111Jlo)J,'heMHo-TpaHClIOpTIfOH MawIIHbI, ce CTOIIMOCTb, rrpIIBo)J, 3aXBaT-
11101X opraHOB (SJIeKTpiitICCKIIll:, rII)J,paBJIHtIeCKHll: HJIII rrHeBMaTHtICCKIIll:),

1\ eTpOIITeJIbCTBC rrOKa ,ll.OBOJIhHO WIIpOKO pacnpocTpaHeHhI rpy30sax-
IHlIIII,IC yCTpollcTBa C pytIHbIM yrrpaBJIeHIIeM: KaHaTHhIC cTporrbI, nO)J,xBaThI,
'I'IIIIIH'PCbI, SKCrrJIyaTaI.I.H5I KOTOphIX 3aTpY)J,H5IeT ooeCrretICHHe HCOOXO,ll.II-
MI,I X yC.1IOBIIll: oe30rracHocTH paooT, y)J,JIIIH5ICT BpCM5I Ha 3aXBaT II OCBOOO:m:-
Ilf'IIIW I'py3a )J,o 10 % II OOJICC oorn;cro BpcMeHII I.I.HKVIa. ABTOMaTIItIeCKIIe
II )(IICT3HIJ,IIOHHO yrrpaBJI5IeMhle rpys03axBaTbI rrpHMeH5IIOT B OCHOBHOM
II lI,l'xax rro rrpOH3BO,ll.CTBy :m:eJIe300eToHHbIX KOHCTpyKI.I.IIH H Ha CKJIa,ll.aX
111'11 IJbIIIOJIHeHIIH rrorpySOtIHO-pa3rpy30tIHbIX OrrCpaI.I.HH. B rrOCJIe)J,HIIe
1'11)(1,1CTaJIII IIcrrOJIh30BaTh rpys03axBaThI C tIaCTIItIHO )J,IIcTaHUHoHHhIM
II Ilo,lIyaBToMaTIItICCKHM yrrpaBJICHHeM. IJ,eJICC006paSHO rrpIIMeHcHIIe Me-
'111)(11116CCrreTJICBOrO MOHTa:m:a KOHCTpyKIJ,HH C rroMOrn;hIO eppIIKIJ,HOHHhIX,
1I,1111110IlblX,BaKyyMHblx II )J,pyrIIx yCTpOll:CTB C aBTOMaTIItIeCKHM II ,nIIC-
'111111l110HHhIMyrrpaBJIeHIICM, tITO rrOSBOJI5IeT SKOHOMIITbB cpe)J,HCM,ll.O 4,5Kr
1'111.1111rIa 1 M3 6eToHa 3a CtICT JIHKBII)J,aI.I.IIII MOHTa:m:HhlX neTCJIh B H3,ne-
Jllill x.

CPC,ll.H rrpIIMCH5IeMhIX rpY303axBaTHblx yCTpoHCTB HaII60JIce rrpc,ll.rrotI-
'nnl',lIbHhIMH 5IBJI5IIOTC5I epPHKI.I.HOHHhle 3aXBaThI H 3aXBaThI C )J,HCTaHI.I.HOH-
1I1.IM yrrpaBJIeHHcM. ,

IIblopaHHblc rpy30saxBaTHhlc yCTpOll:CTBa CBO,n5lT B TaOJI. 3.17. I1pH
III'O()XO,ll.IIMOCTH TaOJIIII.I.a Mo:m:eT 6bITh )J,orrOJIHCHa SCKII30M.

II/IIIM" IIOB8HHe yeT-
1',,111"1'1111 H opraHH-

~"llllll-pa3pa6oTqHK

3.5. Bbl60p KOMnneKTOB MaWHH, MexaHH3MOB

H o6oPYAoeaHHSI AnSI BblnOmieHHSI MOHTa>KHbIX

H YKnaA0'lHbIX npou,GCCOB

,UJI5I rrpoII3Bo)J,cTBa MOHTa:m:HhIX pa60T rrpIIMCH5IlOT HHBeH-
'I'IIJlIlYIO oCHacTKy (JICCTHIII.I.hI, JIlOJIhKH, rrO)J,MOCTH, orpaJK)J,cHII5I) H rrpH-
l'IIIlCo6JleHII5I ,ll.JI5I BpeMcHHoro 3aKperrJIeHH5I KOHCTpyKI.I.IIH (KOH)J,yKTOphI
tl/(llIlOlJHbIC II rpyrrrroBhle, paCtIaJIKH, CB5I3II).

MOllTa:lK cTpOHreJlbHblX KOHcTpyKIJ.HH BbIIIOJIHHIOT pa3JIHtIHhIMII MC-
'I'11/(aMH: pa3)J,eJIhHbIM ()J,IIepepepCHI.I.IIpOBaHHhIM), KOMrrJICKCHhIM II KOMOIIHH-
1'1l1l:lliIIbIM C rrpe,nBapHTCJIhHOll: paCKJIa)J,KOll: KOHCTpyKIJ,HH B 30HC MOHTa:m:a
11.111111IHIMO «c KOJIec». MOHTa:m: KOHcTpyKI.I.Hll: MO:m:CT 6hITh oCyIIJ;eCTBJIeH
11)(IIIIM I1JIII HeCKOJIhKIIMH KpaHaMH: no pa3HhIM CXCMaM )J,BII:m:eHII5I Kpa-
lit III - npo,nOJIhHOll: II rrOrrepetIHOH (rrpH rrpo)J,OJIhHOll: KaK rrocepc)J,HHe,
TIII\ II no KpaHM I1pOJIeToB); 110 pasHhIM TeXHOJIOrrrqeCKHM cxcMaM, paSJIM-
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3.9. Orrpe,l{eJIeHlle MOHTa.1KHbIXxapaKTeplicTliK:
a - MOHTa)KHoJ! BblCOTbl ,llJlll KOJlOHH; 6- MOHTa)KHoJ! BblCOTbI H HeooXO,llHMOro BbIJleTa CTpeJlbl KDl
Ha 6e3 rycbKa ,llJl>I DJilfT; 8 - Heo6xo,lllfMoro BbIJleTa CTpeJlbl KpaHa C rycbKoM ,llJlll DJilfT

qmOllJ;HMC51KOJIHQeCTBOMYCTaHaBJIHBaeMbIX 9JIeMeHTOB C O,nHOH CT051HKH
HJIH 3a O,lJ;HHXO,lJ;KpaHa. BbI60py KpaHOB npe,lJ;WecTByeT Onpe,lJ;eJIeHHeMOR~
TalKHbIX XapaKTepHCTHK KOHCTpyKIJ;HH, K KOTOpbIM OTHOC51TC51:MOHTalKHSII
MaCCa QM; MOHTalKHa51 BbICOTaHM; Heo6xo,lJ;HMbIH BbIJIeT CTpeJIbl KpaHa LM,'

MOHTalKHa51 MaCCa - 9TO cyMMa MaCCbI MOHTHpyeMoro 9JIeMeIUa H npa '
CnOC06JIeHHll MOHTa.1KHOll OCHaCTKH, nO,lJ;HHMaeMbIX BMeCTe C 9JIeMeI-ITOM·
npH ero yCTaHOBKe: CTpon, TpaBepc, 3aXBaTOB, nO,lJ;KOCOB,paCqaJIKH, XO",,'
MyTOB, 9JIeMeHTOB nO,lJ;MOCTell,

QM = Q + '2.q,

r,lJ;eQ - Macca 9JIeMeHTa, T; '2.q - Macca MOHTalKHbIX npHcnoco6JIemdt,
yCTaHaBJIHBaeMbIX Ha MOHTHpyeMoM 9JIeMeHTe ,lJ;OnO,Q'beMa, T.

MOHTalKHYIO Maccy BbIqHCJI51IOT He ,lJ;JI51Bcex 9JIeMeHTOB, a TOJIhl<O'
,lJ;JI51OCHOBHbIX, HaH60JIee xapaKTepHbIX ,lJ;JI51KalK,nOll rpynnbI. HanpHMep,
npH orrpe,neJIeHHH 06'beMOB pa60T MOlKeT 6bITb npHBe,neHo 5-6 MapoK
KOJIOHH, a MOHTalKHYIO xapaKTepHcTHKy ,lJ;OCTaTOqHOHallTH TOJIbKO ,lJ;JU'I
HaH60JIee T51lKeJIOll H BbICOKOll KOJIOHHbI, TaK KaK KpaH, KaK rrpaBHJlO,
6y,neT MOHTHpOBaTb Bce THHbI KOJIOHH B O,lJ;HOMnOTOKe. AHaJIOmqHO onpe·,
,lJ;eJI51IOTQM TOJIbKO ,lJ;JI51O,lJ;HOrO6JIOKa epyH,lJ;aMeHTa,epyH,naMeHTHoll 6aJlKH"
O,nHOll rrO,lJ;KpaHOBoll 6aJIKH. '

MOHTalKHa51 BbICOTa (pHC. 3.9, a, 6)

HM = h1+ h2+ h3+ h4,

r,ne h1- ElbICOTaOT ypoBH51 pacnOJIOlKeHH51 MOHTalKHoro KpaHa ,no onopw,
Ha KOTOpyIO yCTaHaBJIHBaeTC51 9JIeMeHT (,lJ;JI51KOJIOHHbI - OT ypOBH51 cTO-
5lHKH KpaHa ,lJ;OBepxa epYH,lJ;aMeHTa);h2= 0,5-1- BbICOTa nO,lJ;'beMa9J1e. i

MeHTa Ha,n onopOll, M; h3- BbICOTa' (TOJIIIJ;HHa) yCTaHaBJIHBaeMOro 9JIeMeil.
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3.10. CxeMa ,l{JI5I orrpe.n;eJIeHH5I paCqeTHbIX napaMeTpoB
caMoxo.n;IIbIX KpaHoB

'101, M; h4- paCqeTHa51 BbICOTa, M (BbICOTa 3axBaTHoro npHcnoco6JIeHH51 Ha,lJ;
y(:'I',lIlaBJIHBaeMbIM 3JleMeHTOM, CM. rrpHJl. 4).

Heo6xo,nHMbIll BbIJIeT CTpeJlbI LM 3aBHCIIT OT rrOJIOlKeHH51MOHTHpyeMbIx
'lJIeMCHTOBII npHH51TOll cxeMbI MOHTalKa. 3JleMeHTbI, ,lJ;ocTyn K KOTOpbIM OT-
IIp!>I'I' (KOJlOHHbI, nO,lJ;KpaHoBbIe 6aJlKII, epepMbI), lKeJIaTeJlbHO MOHTHpoBaTb
111'11 MHHHMaJlbHbIX BbIJIeTaX CTpeJlbI, TaK KaK 3TO n03BOJl51eT HCnOJlb30-
1111'1'1>MaKCIIMaJlbHYIO rpy30nO,lJ;'beMHOCTb II BbICOTY no,n'beMa KpIOKa KpaHa.

I3hIJIeT CTpeJlbI CaMOXO,lJ;HbIXKpaHoB ,nJl51MOHTalKa 3JleMeHTOB (HanpH-
I\WP, rrJlHT nOKpbITH51), ,lJ;OcTyn K MecTy yCTaHoBKII KOTOpbIX 3aKpbIT pa-
11('('CMOHTHpoBaHHbIMH KOHCTpyKIJ;H51MH(epepMaMH, 6aJlKaMH), a TaKlKe
.J1,.1I~13.neMeHTOB, K KOTOpbIM KpaH He MOlKeT rrpH6JlH3HTbC51 H3-3a OTCyTCT-
111111)(OCTylIa (BbIpbITbIe KOTJlOBaHbI), MOlKHO BbIqHCJlHTb rpaepoaHaJlHTH-
11('('101 H C ,lJ;OCTaTOqHOllTOqHOCTbIO- rpaepHqeCKH.

rpaepoaHaJIHTHQeCKHll CIIoco6 npe,lJ;rrOJIaraeT orrpe,lJ;eJIeHHe paCQeTHbIX
lIapaMeTpOB KpaHa (pHC. 3.10). BbIJIeT CTpeJIbI rrpH pa60Te OCHOBHbIM
II/WHOM

!'N' {,, - paCCT051HHe OT OCH BpaIIJ;eHH51 KpaHa ,lJ;OwapHHpa CTpeJlbI, M;
I" - paCCT051HHe OT WapI1Hpa CTpeJIbI ,no BHeWHell rpaHH 3,lJ;aHH51,M,

H-h
In = tga T - b, (3.41)
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r,lJ.elr - BbIJIeT rycbKa, M.
BbIJIeT CTpeJIbI MOlKeT 6bITb HaH,lJ.eHH3 IIo,lJ.06HHTpeyrOJIbHHKOB:

L~lT _ H~hT
e + c + b - 'hn + he +ha + a '

cue H - BbICOTa BepXHero pOJIHKa CTpeJIbI Ha ypoBHe yCTaHoBKH KpaHI
M; hT-BbIcoTa wapHHpa CTpeJIbI Ha ypoBHe CTOHHKHKpaHa, M; ~ - yro,
HaKJIOHa CTpeJIbI IIO OTHoweHHIO K ropH30HTy; b - paCCT05l.HHe0'1'Hapy
HOH rpaHH CTeHbI ,lJ.0 ueHTpa T5l.lKeCTH KOHCTpyKUHlI (OCH OCHoBHor
KpIOKa KpaHa), M.

BbIJIeT CTpeJIbI IIpH pa60Te KpIOKOM BCIIOMOraTeJIbHOrO IIO,lJ.'beMa

Lr=L +In

(e + c + b) (H ~ hT)

L = hn + he + he + a - lr,

r,lJ.ee - IIOJIOBHHaTOJIruHHbI CTpeJIbI Ha ypoBHe B03MOlKHbIX KacaHHH cpa·
Bee CMOHTHpOBaHHbIMHKOHCTpyKUH5l.MHHJIH IIO.llHHMaeMbIM 9JIeMeHTOM, '
M; C = 0,5 -MaKCHMaJIbHbIH 3a30p MelK.llY KOHcTpyKUHeH CTpeJIbI H MOli·
nIpyeMbIM 9JIeMeHTOM, M; hn = 1,5-5 - .llJIHHa nOJIHCnaCTa, M, 3aBHCfI·
rua5l. 0'1' rpy30nO,lJ.'beMHOCTII KpaHa, npoqmJIH CTpeJIbI, KOHCTpyKuHH no·
JIlIcnaCTa; he - BbICOTa 3aXBaTHoro yCTpOHCTBa 0'1' BepxHeH nJIOCKOCTH
nO.llHIIMaeMoro 9JIeMeHTa .ll0 OCHrpy30Boro KplOKa (paCqeTHaH BbIcoTa), Mj
ha - BbICOTa (TOJIruHHa) nO.llHHMaeMoro 3JIeMeHTa, M; a = 0,5-1- BbIeo· ,
Ta nO,lJ.'beMaHa,lJ.onopoH, M.

L(JIH rpacPIIqeCKOrO onpe.lleJIeHH5l. BbIJIeTa CTpeJIbI LM BbIqepqIIBalOT
KOHTyp MOHTIIpyeMoro coopylKeHIIH. 3aTeM npOBO.llHT BepTIIKaJIbHylO
JIllHllIO, npOXO.llHIUYIO qepe3 ueHTp THlKeCTll IIO.llHIIMaeMoro 9JIeMeHTa, H
MHllMYIO OCb CTpeJIbI KpaHa (CM. pIIC. 3.9, 6). OCb CTpeJIbI KpaHa ,lJ.OJIlKH8
npoHTll qepe3 .llBe TOqKll: TOqKY A - Ha paCCT05l.HllII 1,5 M 0'1' KpaihIei%
TOqKll paHee CMOHTllpoBaHHoH KOHCTpyKUllH llJIll nOJJ:HHMaeMoro3JIeMeH"
Ta; TOqKY B - Ha BbICOTe HM + 1,5 M, r.lle 1,5 M yqHTbIBaeT BbICOTY
nOJIIICnaCTa KpaHa.

BbIwe ypOBHH nOJIOlKeHll H KpaHa Ha BbICOTeh npOBO.llHTJIllHllIO N - N,
npOXO.llHruylO qepe3 wapHllp CTpeJIbI KpaHa. OCb CTpeJIbI KpaHa ,lJ.o·
BO.llHT.ll0 3TOH JIllHllll II BnpaBO 0'1'TOqKll llX nepeCeqeHllH OTKJIa,lJ.blBaroT
paCCT05l.HHel, He06xo.llHMOe .llJIH HaXOlK.lleHllH nOJIOlKeHllH OCll nOBopOTS
KpaHa. I10CKOJIbKy nacnopnIbIe .llaHHbIe BbI6paHHoro KpaHa erue HeH3Be·
CTHbI, TO h lllnpllHllMaIOTpaBHbIMll1,5M. ECJIll BbIJIeTCTpeJIbIOnpe,lJ.eJIHIOT
,lJ.JIH3apaHee HaMeqeHHOrO KpaHa (no QM II HM), TO h II 1 npllHllMaIOT
no ero TeXHllqeCKOH xapaKTepllCTllKe.

I1Pll BbI60pe KpaHa C rycbKoM (ryceK C ,lJ.OIIOJIHllTeJIbHbIM KpIOKOM i!
rrpe.llHa3HaqeH .llJIH rrO.llaqll 9JIeMeHTOB qepe3 npenHTCTBlle, HarrpllMep
nJIllT qepe3 cPepMy (CM. pllC. 3.9, e)) 0'1'TOqKll B Ha BbICOTeHM + 1,5 M rrpo-
BO.llHTJill HIfIO• rrapaJIJIeJIbHyIO JIllHllll ropll30HTa, .ll0 rrepeCeqeHll Hee COCblO .
CTpeJIbI KpaHa (rrpoeKullH rycbKa), rrpOXO.llHruyIO qepe3 TOqKY A (1,5 M Ji~!
:; KpaiiH.ii TO"K" paH •• CMOHT"pOBaHHoii KO"crPYKUnH HRH nOAHHMe· "

,'MO['O 3JIeMeHTa) rro,lJ.yrJIOM K ropll30HTy ex = 75 .•. 77 0. L(aJIbHeHWee
IlllCTpoeHlle Be.n:eTCHTaK lKe, KaK II ,lJ.JIHCTpeJIbI 6e3 rYCbKa.

BbL60p KOJl1nAeKmOB KpaHOB rrpOllSBO.llHT rro CrrpaBOqHllKaM [171 Ha oc-
lIonaHllll paCCqllTaHHbIx MowralKHbIX xapaKTepllcTllK. L(aHHble saIU1CbIBalOT
II Ta6JI. 3.18.

MOHTa)KHbTe xapaKTepUCTHKH I(paHbl, npH-

8JleMeHT
rO)J;l1hle no Tex-

HHtJeCKHM xa·
IloMep nOTOKa

QM' or HMO M
LH• M p31<TepHCTHK3M

I BaPH-1 II Ba.
aHT pHaHT

I 2 3 4 5 6

I
7

-- .-

KOJIllqeCTBO KpaHOB B KOMrrJIeKTe

n = Tn/(T3KM),

I')(e Tn - rrpo.n:OJ1IKHTeJ1bHOCTbpa60TbI KpaHOB, rrpllllllMaeMa5l. nOTa6J1Hue
'I'l~XI-IOJ10rHqeCKHXpaCqeTOB, MaUI.-CMeHbI; T3 - sa.n:aHHbIH CpOK cTpowre-
JI"CTBa s.n:aHIIH aHaJ10rHqHOrO TlIna, rrplIHIIMaeTcH rro HopMaM npo,UomKll-
'I'C,nbHOCTllcTpOIITeJIbCTBa (CpOK cTpOHTeJIbCTBa B MeCHuax nepeBo,UHTc51
1\ CMeHbI C yqeTOM .n:ByxcMeHIwH pa6oTbI); KM - K09cPcPllUlIeHT, YQllTbIBa·
1()1l~IIH.ll0JIIO MOHTalKa 0'1'o6ruero cpoKa cTpOllTeJ1bCTBa (,UJ1510,IIn03TalKHbIX
"POMbIUIJIeHHbIX Sl13HIIH K" = 0,25-0,30, .llJIH MHor09TalKHblX rrpo-
MhIWJIeHHbIX 3.llaHIIH H lKllJIbIX .llOMOB KM = 0,20 - 0,25, B OT,UeJIbHbIX
c.nyqaHX C KOHKpenIOH IIpHB51SKOHK OTpaCJIH X0351HCTBaK M MOlKeT 6blTb
3a.llaH rrpeno,UaBaTeJIeM).

Onpe.lleJIHH KOJIHQeCTBOKpaHoB B KOMrrJIeKTeno cPopMyJIe (3.45), rrpe.n:-
rrOJIaraeTCH, qTO KpaHbI paooTalOT rrapaJ1JIeJIbHO. O.llHaKO Ha rrpaKTllKe
"paRbI pa60TalOT COBMerueHHOC HeKoTopolI C.llBIIlKKOll BO BpeMeHII, IIO-
9TOMy 06m.aH rrp0,UOJIlKIITeJIbHOCTb6y,UeT HeCKOJIbKO60JIbWe T 3' )lJ151yqe-
T:-I3Toro cPaKTopa B cPOpMyJly (3.45) BBO,UIITCHK09cPcPlluIIeHTCOBMerueHHH
[(c, saBHcHruIIll 0'1'KOJ1IIqeCTBapa6oTalOruHx KpaHoB:

n >2 >3 > 4
Ke 1,25 1,3 1,35

TaKllM 06pasOM, OKOHqaTeJIbHOe KOJ1HqeCTBO KpaHoB B KOMIIJIeKre

n" = nKe. (3.46)

I10CJIe onpe,UeJ1eHHH oaruero KOJ1IIQeCTBaKpaHoB B KOMIIJIeKTe Raxo-
J~HTHeooxo,UHMoe QHCJIOKpaHOB KalK,Uoro HS paRee BbI6paHHbIx THIIOB:

ni = nK (T~/Tn), (3.47)

r~e T;' - npHHHTbre saTpaTbI BpeMeHH, MaW.-CMeH, .llJIH KalK.llOrO THila
KpaHa (Ta6JI. 3.19).



npUHHTbIe aaTPaThI MamHH~ l(paHhI, Bh16pa HI-Ihle no Tex~

8.neMeHTbl, MOHTH- Horo BpeMeHH, Malll.-CMeH HHQeCKHM xapaKTepHCTHI<BM

HOMep nOTOKa pyeMble n OAHOM
DOTOKe

I I
I napHaHT II naprraHT I napnaHT II naprraHT

1 2 3 I 4 5

I
6

oerOHHpOBaHHe CrpmneJIbHblX KOHCTpyKUHH. BbI60p CrrOc063 Tp3HC-

rrOpTI1pOB3HI151 6eTOHHOrr CMeCI1 K MecTy ee YKJI3,lI,KI1 B KOHCTpyKQI1lO

33BI1CI1T OT ,lI,3JIbHOCTI1 rrepeMeIIIeHI151, rrOJIO)l{eHH 51 B npOCTp3HCTBe 6eTO-

HHpyeMoro ylI3CTK3, CBOrrCTB CMeCH, H3JIHlII151 COOTBeTCTBylOIIIHX Tp3HC-

rropnlbIX Cpe,lI,CTB, KJII1M3THQeCKI1X I1 ,lI,pymx MeCTHbIX yCJIOBHrr. DPOILE'CC

Tp3HCrrOpTI1pOB3HI151 llieJI3TeJIbHO Opr3HI130B3Tb T3KHM 06p330M, QT06M

HCKJIlOQHTb rreperpY3KH 6eTOI-IHOrr CMeCI1 HJIH CBeCTH HX,lI,O MHHHMyM3.

Tp3HCrrOpTI1pOBaHHe 6eTOmlOrr CMeCI1 MOllieT 6bITb rropILHOHHbIM (UIIK-

JIHlIHbIM), HerrpepbIBHbIM I1 KOM6I1HHPOB3HHbIM. DOpUIlOHlWe Tp3HCrrOpTI1-

pOB3HHe OT ueIITp3JIbHOrr 6eTOHOCMeCHTeJIbHOrr YCT3HOBKH K cTpOHTeJIbHoil

rrJIOIII3,lI,Ke COCTOI1T H3 ,lI,BYX "n3rrOB. H3 rrepBOM 3T3rre rrpOHCXO,lI,HT ro-

pH 30HT3JIbHOe rrepeMeIIIeHHe CMeCH, OCYIIIeCTBJI 5leMOe 3BTOC3MOCB3JI3MIl H

3BT06eTOHOB033MI1 HJIH B CrreUI13JIbHbIX eMKOCT5IX (KOHTei'lHep3x, 63,lI,b51X,

6yHKep3X), YCT3H3BJII1B3eMbIX H3 60pTOBbIX 3BTOM3IllI1HaX. H3 BTOpOM

ElTane ,lI,OCT3BJIeHHYIO H3 06beKT rrOpUI1IO CMeCH rrO,lI,3IOT HerrOCpe,lI,CTBeHHO

K MecTy YKJI3,lI,KH nyTeM OnpOKH,lI,bIB3HI151 KY30B3 3BTOC3MOCB3JI3 I1JII1 3BTO-

6eTOHOB033, 3 ,lI,OCT3BJIeHHYIO B eMKOCT5IX - Kp3H3MI1.

HerrpepbIBHbIH, I1JII1 KOHBE'rrepHblrr, crroc06 Tp3HCrrOpTI1pOB3HH5I COCTO-

lIT B ITO,lI,3lIe CMeCH HerrOCpe,lI,CTBeHHO K MecTy yKJI3,lI,KI1. DpI1MeH51eTC5I B TeX

CJlylIa5lX, KOr,lI,3 6eTOHOCMeCHTeJIbH351 YCT3HOBK3 p3CrrOJIOllieH3 B OTHOCI1-

TeJIbHOrr 6JIH30CTH OT 06beKT3 CTpOI1TeJIbCTBa C 60JIbIllI1M 06beMOM 6eTOH-

HbIX pa60T. DpI1 KOM6mIHpOB3HHOM crroc06e Tp3HCrrOpTl1pOB3HI151 6eToHHylO

CMeCb rrepeMeIIIaIOT OT 6eTOHOCMeCHTeJIbHOll YCT3HOBKI1 3BT06eTOHOB03aMI1,

aBT06eTOHOCMeCWreJI5IMH HJIH 3BTocaMOCBaJIaMH, a K MecTy yKJI3,lI,KH 110-
,lI,alOT Tpy60rrpOBO,lI,HbIM HJIH KOHBerrepHbIM Tp3HcrropTOM.

DO,lI,3lI3 6eTOlIHorr CMeCH MOllieT rrpOH3BO,lI,HTbC51 aBTOTp3HcnopTOM

(aBTOC3MOCB3JIaMH, aBTo6eTOHOB03aMH H aBT06eTOHOCMeCI1TeJHIMI1)' no

Tpy63M (6eTOHOHaCOC3MH, nHeBMOHarHeT3TeJI5IMH); 6eTOHOYKJJa,lI,lIH~3MH

H BI16pOTpaHcnopTOM (BH6pOllieJI06aMI1, BI16pox060T3MH).

u DPH B03Be,lI,eHHI1 MOHOJIHTHbIX KOHCTpyKUHH, npe,lI,CT3BJI5IIOIIIHX CO-

60H CnJIOIllHble 6eTOHHble 1I0JI5I (6eTOHHble nO,lI,rOTOBKH, rrOJIbI, nOKpbITHe

,lI,opor) , a T3Kllie npH yCTpOHCTBe M3CCHBHbIX cPYH,lI,3MeHTOB no,lI, 060PYJ\0-

B3HHe yKJIa,lI,Ky 6eTOHHOH CMeCH peKOMeH,lI,yeTc5I npOH3BO,lI,HTb Herrocpe,lI,-

CTBeHHO C Tp3HcnopT3. DPH 6eTOHHpOBaHHH KOHCTpyKUHH BbICOTOH 60Jlee

1 M C nOMo~bIO 3BToTp3HcnopT3 He06xo,lI,HMO YCTP3HB3Tb 3CT3K3,lI,y HJ!l1

nepe,lI,BHlliHoH MOCT. TeXHHKO-ElKOHOMHlIecKHe x3paKTepHcTHKH 3BTocaMO-
CBaJIOB npHBe,lI,eHbI B npHJI. 9.

9B

.uOCT3BJIeHHYIO H3 06beKT 3BTOTp3HcnopTOM 6eToHHyIO CMeCb nO,lI,3IOT

K MecTy ee yKJIa,lI,KI1 O,lI,HI1M li3 CJIe,lI,yIOIIII1X clIoc060B: B ~a,lI,bIO ,lI,JI~ nOCJIe-

,lI,ylOIIIeli rrO,lI,alIH KpaHOM; B Bu6poJIOTOK C rroc.ne,lI,yIOIIIeH I10,lI,3lIeI1 BI16po-

llieJI060M H3 paCCT05lHHe,lI,0 15 - 18 M; B KOBIll C3MOXO,lI,Horo ryceHHlIHoro

6eToIloYKJI3,lI,lIIIKa; B 6yHKep 6eToHoH3COC3, C rrOMOIIIbIO KOToporo oCYIIIe-

CTBJI5IeTC5I rrO,ll.alI3 CMeCI1 H3 P3CCT051HI1e rro ropH30HT3JII1 ,lI,0 200 I1JII1 IIO

BepTI1K3JII1 ,lI,0 40 M; B 6yHI{ep IlIleBMOHameT3TeJI5I, KOTOpbIH Tp3HClIOp-

TI1pyeT 6eToHHyIO CMeCb 1I0 rOpI130HT3JII1 H3 paCCT051HHe,ll.o 200, no BepTI1-

K3JIli ,lI,0 35 M. u

ABT06eToHoB03bI peKoMeH,lI,yeTC51 I1CIIOJIb30B3Tb I1pH I10,lI,alIe 6eTOHHOll

CMeCH HeIIOcpe,lI,CTBeHHo B KOHCTpyKUHIO IIpI1 6eTOHI1pOB3HI1H M3CCl1BHbiX

6eToHHbIX 11cJIa60apMHpoB3HHbIX epYH,lI,aMeHTHblx rrJII1T, ,lI,0POlliHbIX nOEpbI-

THrr II T. rr. llpI1 3TOM CJIe,lI,yeT C06JIIO,lI,3Tb ,lI,orrycTI1MOe paCCT051Hl1e OT OT-

KOC3 BbleMKI1 ,ll.0 M3IllIIHbI.

ABTo6eToHocMeCliTeJII1 rrpI1MeH5IIOTC5I I1pI1 TpaHCI10pTl1pOBaHHI1 6eToH-

HbIX cMece(1 K p3ccpe,lI,oTolIeHHbIM 06beKT3M rrpI1 pa60Te B KOMrrJIeKTe C ~B-

T06eToHoH3COC3MH, rrO,lI,alIe JIHTbIX 6eTOHHbIX cMecei'r (HarrpHMep, np 11 6e-

TOHHPOB3HHI1 6ypOH36HBHbIX cB3rr), a TaKllie B MeCTHOCTH C lliapKI1M KJII1-

M3TOM. B nOC,ne,lI,HeM CJlylI3e OHH TpaHCrrOpTl1pylOT CYXYID 6eToHyIO cMec~

Ha paccToHHHe ,lI,0 60 KM H 60JIee • .uOCTOHHCTBOM 3BT06eToHOCMeCI1TeJIeH

5lBJI5IeTC51 TO, lITO B IIpouecce TpaHcnopTHpOBaHI1H 6eTOHH351 CMeCb 33 CyeT

BpaIIIeHH5I 63pa6aH3 He paCCJI3I1BaeTCH.

llo,ll.aqa 6eToHHorr CMeCI1 K MecTy YKJI3,lI,KH Kp3H3MH (6aIlleHHbIMH, ca-

MOXO,ll.HbIMH, CTpeJIOBbIMH llJII1 CneUHaJIbHbIMH) peKOMeH,ll.yeTC51 npH B03-

Be,lI,eHI1H pa3JIHlIHbIX MOHOJII1THbIX KOHcTpyKUHrr 3,lI,3HI1rr I1 cooPYllieHHrr.

KP3HbI YCT3H3BJIHBalOT C TaKHM paclIeToM, lIT06bI ,ll.orrycTHMbIH BbIJIeT

CTpeJIbI M3KCI1MaJIbHO OXBaTbIBaJI 6JIOK 6eToHHpOB3HH51. TaK, lIpH 6eTOHI1-

POB3HI1H MHOrOrrpOJIeTHbIX 3,lI,aHHrr Kp3HbI paCIIOJIar3IOT B KOTJIOB3He no-

cepe,lI,HHe lIpOJIeT3 I1JII1 B,lI,OJIb Cpe,ll.HerO p 51,lI,a cPYHJlaMeHTOB ,lI,BYX IIpO-

JIeTOB. IlpI1 HeB03MOlliHOCTI1 BHyTpI1rrpOJIeTHOro p33MeIIIeHI1H KpaHoB I1X

CJIe,lI,yeT p33MeIII3Tb C H3PYlliHOH CTOpOHbI 6eTOHI1pyeMoro M3CCI1B3 B,ll.OJIb

6POBKI1 KOTJIOB3Ha.

Ilpu 6eToHupOBaHHI1 M3CCI1BHbIX M3JI03PMI1POB3HHbIX epyH,lI,aMeHTOB

C 06beMoM 6eToH3 B coopyllieHHH ,ll.0 10 TbIC. M3, llieJIe306eToHHbIX rycTo-

3pMI1pOBaHHbIx H TOHKOCTeHHblX KOHCTpyKUI1H lIpI1 06beMe 6eTOH3 1 - 2
TbIC. M3 CJIe,lI,yeT HCrrOJIb30B3Tb cTaUlIoHapHble, rrpHuelIHble 6eToHoHaco-

CbI H aBT06eTOHOH3COCbI C ,lI,H3MeTpOM 6eTOHOBO,lI,OB 100 I1 125 MM rrp0I13-

BO,lI,I1TeJIbHOCTblO 10-65 M3/II. EyHKep 6eTOHOHacoc 33rpYlli3eTc5I OT aBTO-

6eToHOCMeCI1TeJI 51.

DpI1 B03Be,lI,eHHI1 BbICOTHbIX 3,lI,3HI1H 11 M3CCI1BHbIX coopYllieHI1rr K 6e-

TOHOHacocaM 1I0,lI,coe,lI,I1HHIOT MaHI1nYJI51TOpbI C pacrrpe,lI,eJIHTeJIbHbIMI1 CTpe-

JIaMH, rr03BOJIHIOIIIl1e rrO,lI,aB3Tb 11 YKJIa,lI,bIB3Tb 6eToHHylO CMeCb rro IIJIO-

III3,lI,I1 Kpyra. T3K, MaHI1rryJIHTOp MOllieT 6bITb CMOHTI1pOBaH H3 CTpeJIe

Kp3H3 rrpH coopYllieHI1I1 rp3,lI,HpeH B C60pHO-MOHOJII1THOM llieJIe306eToHe.

L!.JI5I p3crrpe,lI,eJIeHI151 6eTOHHoH CMeCI1 rro IIJIOIII3,lI,H M3CCHBa 6eTOHI1pO-

B3HH5I ueJIeC006pa3Ho rrpI1MeH5ITb rn6KI1e pacrrpe,lI,eJII1TeJIbHble pYK3Ba

(rrpI1 ,lI,I1aMeTpe 6eToHOBO,lI,3 80 I1 100 MM B p3,lI,I1yce ,lI,0 8 M), BI16poJIOTKll

II BH6poxo6oTbI. BI16poJIOTKI1 MoryT 6bITb HCrrOJIb30BaHbI B lIpoeKTe caMO-

CT05ITeJIbHO rrpI1 6eToHHpoB3HHH KOHCTpyKUI1H, pacrrOJI02KeHHbIX HI1llie



ypOBH5I SeMJIH. ITPH Heo6xo.n.HMOCTH nO.n.atIH 6eTOHHOH CMeCH Ha rny6HHy

ll.0 10 M CJIe.n.yeT npHMeH5ITb SBeHbeBbIe X060TbI, aHa 60JIbIIIyIO rJIy6HHy _
BH6poxo60TbI.

IToCJIe BbI60pa Cpe.n.CTB .n.JI5Ino.n.atIll H yKJIa.n.Kll 6eTOHHOH CMeCH Heo6-

XOJJ,HMO BbI6paTb cpe.n.CTBa MexaHllsaUHll .n.JI5I ee YI1JIOTHeHHH. B saBHCH-

MOCTH 01' TllfIa 6eToHHpyeMoH KOHCTpyKUHll MoryT I1pHMeH5ITbCH rJIy6Im-

HbIe HJIH nOBepXHOCTHble BH6paTOpbI. rJIy6HHHble BH6paTopbI C m6KHM

BaJIOM II fIHeBMaTHtIeCKHe fIpeJJ,Ha3HatIeHbI JJ,JIH YI1JIOTHeHH 51 6eTOHHOH ,.
CMeCH C paSJIHqHOH CTefIeHbIO apMHpOBaHHH. ,

BaplfaHTHoe cpaBHeHHe CI10COOOB npOlf3B0ll.CTsa paGoT. B KypCOBOM •.•.'..,•...,,'
npoeKTe CJIeJJ,yeT He MeEee 4eM B JJ,ByX BapHaHTax I1peJJ,ycMOTpeTb pa3JIHQ- .

Hble CI10C06bI npOI1SBoJJ,cTBa pa60T. CpaBHHBaeMble BapHaHTbI JJ,OJIIKHbI

6bITb TeXHH4eCKH B03MOIKHbI B oJJ,HHaKoBoH CTeI1eHH. ,l]jlH OKOH4aTeJIbHOro

BbI60pa nOJJ,C4HTblBaIOTcH TexHHKo-3KOHoMH4eCKlle rroKaSaTeJIII, II rro pe-

3y JIbTaTaM HX aHaJIH3a rrpHHIIMaeTC5I TOT llJIH HHOH BapHaHT.

OObI4HO cpaBHHBaIOT BapHaHTbI Mexarm3aUIIH pa60T no rro.n.alJe II yK-

JIa,llKe 6eTOIfHO}1 CMeCli. HanpIIMep, rrpH yCTpoHcTBe <VyHJJ,aMeHTa ITO)!..

.n.bIMOBYIO Tpy6y MOIKHO rrpeJJ,ycMoTpeTb OJJ,HlI H Te IKe KOHCTpyKUHlI ona-

JIy6KII H CI10C06 aplvIHpOBaHlHI, a no.n.atIy H yKJIaJJ,Ky 6eTOIlHOH CMeCH pac-

CMOTpeTb C nOMOIIIblO KpaHa II 6aJJ,bll, 6eToHoyKJIa.n.lJIIKOM, KOHBeHepOM,
6eTOHOHaCOCOM.

Ha TeXHOJIOrHlO ITOJJ,atIH H yKJIaJJ,KII 6eTOHHOH CMeCli BJIIIHIOT KOHCT-

PYKTHBHbIe oc06eHHOCTH orraJly6KH. TaK, fIpH BOSBe.n.eHHH 060JlOlJKII Ha-

pYIKHaH OnaJIy6K3 noJJ, CTeHbI TOJIIIIlIHOH 1200 MM MOlKeT 6bITb CKOJIb3H-

!.Uei1, nOJJ,beMHo-rrepecT3BHoH lIJIII B BIIJJ,e OnaJIy6KII-06JIIIUOBKH 113JIHCTO-

Boro MeTaJIJIa (BHyTpeHH5IH OITaJIy6Ka MOHTllpyeTC5I B BHJJ,e apM3TypHO-

onaJIy604HbIX 6JIOKOB - 3pMaTypHbIX KapKaCOB, HaBeIIleHHbIX Ha Me-

TaJIJll14eCKYlO HeCbeMHYIO 0I1aJly6KY). B nepBoM cJIylJae 6eTOHHa51 CMeCh

nOJweTCH HenpepbIBHo C IIHTeHCHBHoCTblO, COOTBeTcTByKlIIIeii CKOpOCTlI

nOJ\beMa onany6KH; BO BTOpOM - nopUHoHHO C nepepbIB3MH Ha BpeMH

nep'.'cT3HOBKH OnaJIy6KI1; B TpeTbeM - HenpepbIBHO C M3KCHl\ranbHO BOS-

MO/l\HOt:I HHTeHcHBHoCTbfO. OT 3Toro saBHCIIT BOSMOIKHbIH cI1oc06 110.n.alIH

Ii yKnaJJ,KH 6eToHHoH CMeCH. T3K, B JJ,ByX l1epBbIX cnYlJa51x 6eToHHyfO CMeCh

MOIKIIO 110JJ,3B3Tb Kp3HaMH B 6a.n.bHX C 110cne.n.YKJ!.UHM ynnoTHeHHeM, B rro-

CJIejlHeM - JIHTylO 6eToHHyiO CMeCb TpaHCl1opTllpyIOT C rrOMoIIIbIO aBTO-

OC'ToIlOHacoca C rroJJ,B03KOH aBT06eTOHOCMeCHTen5IMII.

3.6. TexHHKo-zmOHOMHtleCKaSi oqeHKa sapHaHToB
MexaHH3aqHH cTpoHTem.Ho-MOHTa>KHbIX pa60T

K TeXHIIKO-3KOHOMIIlJeCKHM nOKa3aTen5IM, no KOTOpbIM npo-

H3I:J0i1.HT cp3BHeHlle oT06paHHblx B3PH3HTOB, OTHOC51T: y.n.enbHble IlpllBe-

.n.eHHble 3aTpaTbI Ha BbIIIyCK e.n.HHIIllbI npoJJ,yKUII:H, py6. (pIIC. 3. 11);
TPy n:oeMKOCTb BbIIIOnHeHII5I e.n.HHIIUbI npo.n.yKuHH, lJen .-lJ; rrpo.n.onIKIiTeJIb-

HOCTb BhIIIOnHeHH5I npouecca, CMeH.

Y.n.enbHa5I Tpy.n.OeMKOCTb

n

Qp + ~ (Q~ + Q~.11.+ Q~ + Q~)
i=lqe = -------v-------

Ce6eCT0l1MOCTb MSWI1HHO,~aca . .; - e/l,HHOapeMeHHble 3aTpaTbi Ha /lOCTaBKY

6YJ1bA03epa (CKpenepa, TpaKTopa, e/l, i'~ MSWl-1Hbl. MOHTa>K l-1/l,eMOHTa>K,npo6,

3KCKaBaTopa, KpaHa, 6eTOHOHacoca) Hbl~ nyCK, py6. (npl-1J1. 5-13);

- ci C~ - rOAoBble 3aTpaTbi Ha Kanl-1TaJ1bHbl~ pe-
C' r

+ 3i MOHT l-1aMMOpTl-13aUHOHHble OHl-1CJ1eHl-1ACI =~ +--..,.-
Maw.~ ri r' p.~ i·~ MaWI'lHbl, py6. (npl-1J1. 5-13);

.H r

3i ~- aKCnJ1yaTaUl-10HHble paCXOAbl 3a ~ac pa-
p. 60Tbl ;-VJ MaWHHb'. BKfHo4aR CTOY1MOCTb

Ce6eCT0l-1MOCTb MaWl-1HO-~aCa
Tonnlo1sa, CMa304HbiX MaTeplo1anoB, 3apa-

SSTOCSMOCBaJ1a 60THylO nJ1aTY MaWl-1Hl-1CTOB, py6.- -
(npl-1J1.5-13);

C~aw.~ = 3~.~+ 3{KM • 2L nu

r~, r/ - KOJ1l-1~eCTBO ~aCOB pa60Tbi Ha 06b-
eKTe COOTseTCTseHHO no HopMaM
l-1 B rOAY i-~ MaWl-1Hbl (no pac~eTY
l-1npl-1J1 5-13);

06U\aA ce6eCTOl-1MOCTb
L..."..-

Co = 1,08 (C~on + 3; KM - 3KCnJ1yaTaUl-10HHble pacxoAbl Ha 1 KM-
~ + Z;Ci ri) + 1.5~3

np06era, py6. (npl-1J1. 5-13);
Maw.-~ H - 2L - npoGer. I<M (no pac~eTY);

n
u

- ~l-1CJ10Ul-1KJ10B caMOCBaJ1a 3a ~ac pa60Tbi
YAeJ1bHbte npl-1BeAeHHble 3aTpaTbi (no pac~eTY)l.-.,..

r- Co + EH KYA
Cnp= V Ci

0 - AOnOllHItITenbHble 3aTpaTbl, CBR33HHble

A n C 06YCTPO~CTBOM i-~ MaWI1Hbl (B03Be-
/l,eHl1e 11paa60pKa nOAKpaHOBblx ny-

YAeJ1bHble KanI1TSJ10BJ10>KeHHA -- Te~, Ks6eJ1bHblX J10TKOB), py6. (npl1J1.

5-13);

n C~H ri ~3 -- 06U\aA aapa60THaA nJ1aTa pa60~l1x. Bbl-H
K = ~ nOJ1HAIOU\I1X pY~Hble npoueccbl, py6.

YA i=l ri i (l-13 KaJ1bKYJ1AUI1I1)r I
I

I C~H - I1HBeHTapHo-pac~eTHaA CTOI1MOCTb i-~
MaWI1Hbl (npl1J1. 5-13);

I EH = 0,15 - HOpMaTI1BHbl~ KoacIJclJl1Ul1eHT KanHTaJ1bHbiX BJ10>KeHI1~; I
V - 06beM pa60T. M3 (M2, T) - no pac~eTY

3.11. Cxelila orrpell:eJIeHlill Yll:eJlbHbIX rrplIBe.LI:eHHblX3aTpaT

r.n.e Qp - 3aTp3TbI Tpy.n.a pa60QHX (nnOTHHKOB, apMaTYPIUIIKOB, 6eTOH-

IUHKOB, MOHTaIKHIIKOB, BbIIIonHHIOIIIHX pa60TbI C IlOMO!.UbIO KpaH~:>B),

qeJI.-q (H3 K3JIbKynHUHH Tpy.n.OBbIX SaTpaT H Sapa60THOH IlJIaTbI); Q~-
aaTpaTbI Tpy.n.a MaIllIIHIICTOB II pa60tIHX, 06cny)fG1BaIOIUIIX KpaHbI, 6eTOHO-

HaCOCbI, 6eToHoyKna.n.4I1KII: i-H: M3IIIHHbI (i = 1, 2, ... , n), lJen.-tI,

Q~ = miT~, (3.49)
rIte tni - lJHCnO pa60qHX, 06cnyIKl1BalOIIIHX KpaHbI, 6eToHoHaco~bI, 6eTo-

HOyKJIa.n.lJHKH H .n.pyrHe MalIlHHbI (BKnIOlJaH MamII:HIICToB); T~- qaCbI

pa60TbI KaIK.n.OH: MaIIIIIHnI; Q~.A - 3aTpaTbI TpYll.a Ha MOHTalK II .n.eMOHTalli



KpaHOB, 6eTOHOHaCOCOB, 1JeJI.-1J (npIIJI. 10-12); Q~ - 3aTpaTbI Tpy,lJ,a

Ha yCTpoiicTBo rro,lJ,KpaHOBblx rryTeH:, 6eToHoBo30B, 1JeJI.-lJ (npIIJI. 10-12);
Q; - 3aTpaTbI Tpy,lJ,a Ha ,lJ,OCTaBKy KpaHoB, 6eToHoyKJIa,lJ,lJIIKOB, 6eToHo-'

HaCOCOB Ha 06'beKT, lJeJI.-lJ (rrpIIJI. 10-12).
CpaBHHTeJIbHaH TpY,lJ,OeMKOCTb B03Be,lJ,eHIIH OrraJIy6Kll rrpllBe,lJ,eHa

B rrpHJI. 13.
TIP0,lJ,OJIJKllTeJIbHOCTb pa60TbI (3aHHTocTb MallIllH)

n

T = Tn + ~ T~.lJ.'
i=l

r,lJ,e Tn - 3aTpaTbI MallIllHHoro BpeMeHII, lJ; T~.lJ.- rrp0,lJ,OJIJKllTeJIbHOCTb

MOHTaJKa II ,lJ,eMOHTaJKa, q (npllJI. 10-12).
CpaBHllBaeMble TeXHllKO-3KOHOMlllJeCKHe rrOKa3aTeJIll rro 060llM Bapll-

aHTaM CBO,lJ,HTB Ta6JI. 3.21.

I1pHBe,!(eHHble y.neJlbHble 3aTpaTbI, py6/T (M3)
Y,!(eJl.bHaH Tpy.noeMKOCTb, qeJl.-q/T (M3)
I1PO.nOJlLKHTeJlbHOCTb pa60TbI (3aHHTocTb MallIHH), CMeH

3.7. Oco6eHHocTH Bbl60pa cpeAcTB MexaHH3au,HH
np0l-nem.Ho-MOHTa>KHbIX pa60T npH peKoHcTpyKU,HH
oObeKToB

BbI60p cpe,lJ,CTB MexaHll3aUllll rrpH peKoHcTpyKUllll 3,lJ,amLH

II coopyJKeHllH: 3aBHCllT OT xapaKTepa peKoHCTpyKullII, 06'beMHO-nJIaHll-

POBOliHbIX II KOHCTPYKTllBHbIX pellIeHl1H: 3,lJ,aHIIH, CpOKOB npOBe,lJ,eHl15l, xa-

paKTepa 11 MeTO,lJ,OB BbITIOJIHeHHH peKoHcTpYKTl1BHbIX pa6oT. Ha Bbl60p

cpe,lJ,CTB MeXaH113aUl1l1 cyrrrecTBeHHoe BJIHHHlle OKa3bIBaIOT TaKJKe oco6eH-

HOCTl1 np0113Bo,lJ,CTBa CMP B yCJIOBHHX peKoHcTpyKuHH, B qaCTHOCTH,

CTeCHeHHOCTb CTpOl1TeJIbHOH: nJIOIIIa,lJ,Kll, HeB03MOJKHOC1 b B P 5l.ue CJIy1JaeB

IIcnOJIb30BaHII5l Tpa.uHUHoHHbIX MallIHH H MexaHH3MOB, oco6eHHocTH, CBH-

3aHHble C TpaHCrrOpTIlpOBaHHeM no TeppHTopHH rrpe,lJ,npIIHTH 51 .uJIIIHHO-

MepHblx H KpynHora6apHTHbIX rpy30B. B CB5l3H C 3TllM'rrpH BbI60pe Cpe.uCTB

MexaHll3aUIIH CJIe,lJ,yeT Y1JIITbIBaTb cJIe,lJ,YIOIIIHe OCHOBHbIe rrOJIOJKeHHH:

cpe.ucTBa MexaHH3aUHH .uOJIJKHbI 6bITb YHllBepCaJIbHbIMII, T. e. BbITIOJI-

HHTb" pa3JIll1JHble no xapaKTepy, 06'beMy H crreUllepHKe cTpOHTeJIbHO-MOH-

TaJKHbIe pa60TbI II onepaUllH B CTeCHeHHblX yCJIOBIIHX;

npHMeHHeMble MallIIIHbI II MexaHII3MbI ,lJ,OJIiKHbI IIMeTb no B03MOJKHOCTll

He6oJIbllIyIO Maccy, MaJIbIe ra6apHTbI, 6bICTPO nepeBo.ullTbCH C TpaHcIIOpT-

Hora IIOJIO)j{fHIIH B pa60qee II Hao6opoT, llMeTb CMeHHoe HaBeCHoe MOHTaJK-

HO-TpaHcrropTHoe o60py,lJ,OBaHHe;
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,lJ,JIH rrpe,lJ,OXpmleHllH rrOKpbITllH: ,lJ,opor, rrOJIOB B uexax II rrJIOrrra,lJ,oK

ueJIeC006pa3HO, qTo6bI XO,lJ,OBaH qaCTb nO,lJ,'beMHO-TpaHcrropTHbIX MexaHll3-

MOB 6bIJla Ha rrHeBMOKOJIeCHOM XO,lJ,y HJIII Ha pe3llHOBbIX ryceHlIuax;

CJIe,lJ,yeT llCrrOJIb30BaTb MeTO,lJ,bI II cpe,lJ,CTBa MexaHlI3aUlIll, rrpe,lJ,OTBpa-

IT{alOIIIlle B03HIIKHOBeHHe rrpll llX pa60Te ,lJ,llHaMHlJeCKIIX B03,lJ,eH:CTBIIH;

3TO u oco6eHHO OTHOCIITCH K BbI60py cpe,lJ,CTB MexaHH3aUllll rrplI yCTpoHcTBe

CBallHbIX epyH,lJ,aMeHTOB, IlIrrYHTOBbIX orpalK,lJ,eHIlH, BbIIIOJIHeHllH pa60T rro

pa360pKe II pa3pYllIeHllIO pa3JIH1JHbIX KOHcTpyKUllH, yrrJIOTHeHllIO rpyHToB
II T. ,lJ,.;

rrplI BbI60pe MallIlIH H MexaHH3MOB ,lJ,JIH MOHTaJKHO-,lJ,eMoHTaJKHbIX

pa60T B 3aBllCHMOCTH ~T YCJIOBIIH peKoHcTpyKullH H MOHTaJKHbIX xapaK-

TepIIcTHK KOHCTpyKUHH CJIe,lJ,yeT IlIHpe llCrrOJIb30BaTb JIerKHe KpbIIIleBble

KpaHbI, KpaHbI C TeJIeCKOrrHqeCKHMII CTpeJIaMll, MOHOpeJIbCOBble H KaHaT~

Hble CllCTeMbI II MexaH1I3MbI, rrpllMeH5leMble HerrOCpe,lJ,cTBeHHo rrpH 3KCrrJIy-

aTaUllll rrpe,lJ,npHHTHH, 3,lJ,aHllH H coopyJKeHllH (HarrpHMep, MOCTOBbIe II Ka-

6eJIbHbIe KpaHbI, MOCTOBble CTpeJIOBbIe KpaHbI, ymmepCaJIbHbIe II MaJIOra-

6apHTHble norpY3QHKll, rlI,lJ,paBJIII1JeCKIIe nO,lJ,'beMHHKII);

y;llTbIBaTb pa3MepbI pa601JIIX 30H MallIlIH II MexaHH3MoB, nO,lJ,'be3,lJ,HbIX

nyTeH, B03MOJKHOCTb HX nepeMerrreHH5l BHyTpH 3,lJ,aHHH H no TeppHTopHH

peKoHcTpyIIpyeMoro npe,lJ,npIIHTIIH IIJIII coopyJKeHIIH;

IICnOJIb30BaTb Cpe,lJ,cTBa MexaHII3aUHII C CHCTeMaMH ,lJ,HCTaHUlloHHoro

ynpaBJIeHHH no 3apaHee 3a,lJ,aHHbIM nporpaMMaM;

MaKCHMaJIbHO rrpHMeHHTb MallIHHbI H MexaHH3MbI C H3MeHHeMbIMH

ra6apIITHbIMII xapaKTepHcTIIKaMH;

HCrrOJIb30BaHIIe MaIlIHH-MaHHnyJIHTopOB H p060TOB, oco6eHHo rrpH pe-

KOHcTpyKUHH uexoB H npe,lJ,npIUlTHH C Bpe,lJ,HbIMH yCJIOBHHMH rrpoH3BO,lJ,-

CTBa (3ara30BaHHOCTb, 3anbIJIeHHOCTb, orrre- H B3pbIBoonaCHOCTb).

BbI60p ~ITTHMaJIbHbIX Cpe,lJ,CTBMexaHH3aUHH ,lJ,JIHyCJIOBHH: peKoHcTpyK-

UHH 3,lJ,aHHH H coopyJKeHHH ueJIeC006pa3HO BbIIIOJIHHTb B TaKoH nocJIe,lJ,O-

BaTeJIbHOCTH [25]:
IICXO,lJ,H H3 3a,lJ,aHHbIX YCJIOBllH: peKoHcTpYKTllBHbIX pa60T H B03MOJKHbIX

OrpaHlIqeHHH: YCTaHaBJIHBaIOT paUHOHaJIbHble cnoco6bI npOH3BO,lJ,CTBa CTPO-

HTeJIbHO-MOHTaJKHbIX pa6OT;

pa3pa6aTbIBaIOT CTpyKTypy TeXHOJIOrrrqeCKHX npoueCCOB, ,lJ,JIH Mexa.

HII3IIpOBaHHoro BbIITOJIHeHHH KOTOpbIX nO,lJ,6HpaIOT B03MOJKHble THrrbI,

MapKH MallIHH H o6opY,lJ,OBaHllH C yqeTOM HX BnHCbIBaeMOCTII B orpaHH-

lJeHHble napaMeTpbI pa60lJHX 30H H npOe3,lJ,OB;

orrpe,lJ,eJIHIOT TeXHHqeCKYIO B03MOJKHOCTb rrpHMeHeHHH MaIlIIIH, Mexa-

HH3MOB H o6opy,lJ,oBaHHH B YCJIOBllHX peKoHcTpyKUHH C yqeTOM IIX TeXHH-

qecKIIX rrapaMeTpoB;

epOPMIIPYIOT KOMrrJIeKTbl MallIHH II MexaHH3MOB ,lJ,JIHBbIITOJIHeHHH Bcero

KOMnJIeKCa peKoHcTpYKTIIBHbIX pa6oT;

onpe,lJ,eJIHIOT TeXHHKO-3KOHOMHqeCKHe nOKa3aTeJIH KOMnJIeKTOB MallIHH

H Ha OCHOBe HX cpaB~eHHH BbI611paIOT HaH60JIee paUHOHaJIbHbIH: BapHaHT
,lJ,JIH ,naHHblX yCJIOBHH.

BbI60p MallIllH H MexaHH3MOB no TeXHHlJeCKHM xapaKTepHcTllKaM ,lJ,JI51

,neMOHTaJKa (MoHTaJKa) KOHCTpyKUHH 3,naHHH 3aBHCHT OT MOHTaR(HOH: Mac-

CbI 3JIeMeH!OB, BbICOTbI orrycKaHHH (rrO,lJ,'beMa) KOHCTpyKUHH H rJIy6IIHbI

MOHTaJKHOH 30HEI. fpY30nO,lJ,'beMHOCTb MallIHH YCTaHaBJIllBaIOT ,lJ,JIfl pa3-



r):(e Hop - BblCOTa OT ypOBH5I 3eMJIH):(0 BHeuIHeH rpaHH HH.lKHerO 6pycKa
OKOHHOH Kop06KH, yCTaHOBJIeHHOH B rrpoeMe, tIepe3 KOTOpbIH rrepeMern.a- II

IOTC51 KOHcTpyKUHH BllYTPb 3):(aHH51; h~ - BblCOTa MOHTHpyeMoH KOH-
cTpyK1rHH (OT HH.lKHeH rpaHH K MecTy cTporroBKH); h~- BblCOTa rrO):(Bec-
KH; hy - BblCOTa yCTpoHcTBa ):(JI51rro):(atIH rpy30B B rrpoeMbI.

ITPH rrepeMern.eHHH cTpOHTeJIbHbIX KOHCTpyKUHH tIepe3 OKOHHble rrpo-
eMbI Heo6xo):(HM351 BblCOTa OKOHHoro rrpoeMa orrpe):(eJI51eTC51:

rrpH HCrrOJIb30BaHHH rrO):(BeCHoro TpaHcrropTa (pHC. 3.13, a)

hop >- hO•M + hM + hT + h~ + 0,5, (3.54)

r):(e ho. M - BblCOTa OfIOPbI MOHOpeJIbCaOT HH.lKHeH rpaHH rrpoeMa ):(0 Bepx-
HeH fIOJIKH MOHOpeJIbCa; hM - BblCOTa MOHOpeJIbCa; hT - ra6apIIT TeJIe.lK-
KII OT HH.lKHeH rpaHH MOlIOpeJIbCa ):(0 HH3a rpy30rro):(beMHOro KpIOKaj

rrpII IICrrOJIb30BaHHII MaWHH, YCTaHaBJIIIBaeMbIX Ha 3eMJIe (pIIc.3.12, 6),

hop:> 0,3 + hM + hT + h~ + h~ + 0,5, (3.55)

r):(e 0,3 - paCCT051HIIe OT HII.lKHeH rpaHII BepxHero 6pycKa OKOHHOH KO-
P06KII ):(0 BepxHeH rpaHU MOHOpeJIbCa, 3aBe):(eHIwro BHYTPb 3):(aHIIH.

BbIJIeT CTpeJIbI, He06xo):(uMbIH ):(JI5I06CJIy.lKUBaHII5I peKoHcTpyupyeMoro
3):(aHII5I fIOCJIe ):(eMOHTa:>KarrOKpbITU5I,

J1IItIHbIX KOHCTpyKTIIBHbIX 9JIeMeHTOB C ytIeTOM yKperrJIeHII5I KOHCTpyK-
UIIH U MaCCbITaKeJIa.lKHOrO 060py):(oBaHHH.

fpY30fIo):(beMHocTb KpaHa Ha rrpOMe.lKyTOtIHOM BbIJIeTe CTpeJIbI

Q = qLcT.max/LcT' (3.51)
r):(e"q - rpy30rrO):(beMHocTb Ha MaKCIIMaJIbHOM BbIJIeTe CTpeJIblj LcT• max -
MaKCUMaJIbHbIH BbIJIeT CTpeJIbI.

BbICOTY rrO):(beMa KpIOKa MOHTa.lKHOI1MaWIIHbI orrpe):(eJI5IIOTB 3aBIICII-
MOCTII OT fIpuHHToro MeTo):(a MOHTa.lKa KOHCTpyKUUH. ITPII MOHTa.lKe, BbI-
rrOJIH5IeMOMtIepe3 Bepx Kop06KII 3):(aHIIH (puc. 3.12, a), BblCOTa fIO):(beMa
KpIOKa

r):(e Hsll. - paCCTOHHIIe ):(0 Hau60JIee BblCOKoro 9JIeMeHTa 3):(aHUH rrOCJIe
):(eMOHTa.lKaKOHCTpyKUHH; hK. o. - BepTHKaJIbHaH rrpoeKUHH MOHTHpyeMoH
KOHCTpyKUHH; hc - BepTHKaJIbHa5I rrpOeKUH51BbICOTbICTporrOBKH OT ueHT-
pa KOHCTpyKUUII ):(0 KpIOKa; 0,5 - paCCTOHH!Ie Me.lK):(yHaII60JIee BbICOKIIM
9JIeMeHTOM 3):(aHHH U HII.lKHHM TOPUOM KOHcTpyKUIIH.

ITPH OpraHII3aUHII MOHTa.lKa tIepe3 rrpoeMbI (pHC. 3.12, 6)

V(H l)2 (h )2L - ~ -- - H -'-~ h h 05
CT - sin a + cos a 3ll. f 2 + C + orp+, ;

3.12. O[Jpe,n:eJlellue MOHTa2KHbIX xapaKTepHCTI1K MalUHH H MexaHH3MOB IIPH IIo.naqe
KOIICTPYKIUlH:

a - ~epe3 Bepx OCToBa 3.l\8HHlI; 6 - ~fpe3 OKOHH@e npOeMbJ
r):(e l- paCCTOHHHerro rOpII30HTaJIH OT BHeWHeH CTeHbI ):(0 HaII60JIee y):(a-
JIeHHOHTOtIKII rrO):(atIII rpy3a; horp - paCCTOHHHeOT HH.lKHeH rrOBepXHOCTH
KprOKa KpaHa ):(0 OrpaHIItIHTeJI51 rpy30rrO):(beMHOCTH.



3.13.CxeMbI Onpe,ll.eJIeHUlI Heo6xo,ll.UMOU TeXHOJIOrnLJeCKOU BbICOTbl npOeMa npu UCnOJIb-

30BaHUU:
a - IIO):\BeCHoro TpaHcIIopTa; 6 - MalIIHH H MexaHH3MOB. YCTaHaBJIHBaeMblX Ha 3eMJIe

r,lI.e hOCH - paCCT05IHHe OT OCHOBaHH5IKpaHa,lI.O OCH n5ITbI CTpeJJbI; 1'-
rOpH30HTaJJbHa5I npOeKQH5I KOHCTpyKQHH Ha nO,lI.BeCKe.
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BbIJJeT CTpeJJbI, 060pY,lI.OBaHHOH rycbKoM,

V(H [ -[' COS~)2 (h )2L = ~ r -H -L~-Lh h 05
CT.r sin ex + cos ex 3):\ I 2 f C+ orp +, ,

r,lI.e lr - ,lI.JJHHarYCbKa; ~ - yrOJJ HaKJJOHa rycbKa K ropH30HTy.
OOCJJe BbI60pa Be;J,yr.u.HXMaWHH He06xo,lI.HMO yqHTbIBaTb opraHH3a-

QHOHHble B03MOlKHOCTH HX HCnOJJb30BaHI15I npl1 BbInOJJHeHl111pa60T B KOH-
KpeTHblx YCJJOBI15IXpeKoHcTpyKQI1H 06'beKTa.

OPI1 BbI60pe paQl10HaJJbHbIX OpraHI13aQI10HHO-TeXHOJJOmqeCKHX pe-
WeHI1H 11 KOMnJJeKTOB MaWI1H QeJJeC006pa3HO IIOJJb30BaTbC5I MeTO;J,I1Qe-
CKI1MH peKOMeH;J,aQI15IMI1110IIp0I13BO,lI.CTBy OT,lI.eJJbHbIXCTpOI1TeJJbHbIX IIpO-
QeCCOB [1].

OPI1 BbI60pe Bapl1aHTOB MeXaHl13aQl1l1 CMP He06xo;J,I1MO YQI1TbIBaTb
p5I,lI. oc06eHHocTeH, xapaKTepHblx ,lI.JJ5IYCJJOBI1HpeKoHcTpyKQHI1, B QaCT-
HocTI1, 113MeHeHl1eBblpa60TKl1 MaWI1H B pe3YJJbTaTe B03,lI.eHCTBH5Ipa3JJI1Q-
HbIX OrpaHI1QI1BalOr.u.I1X¢aKTopoB [I l.

KOJJI1QeCTBOMaWI1H B KOMIIJJeKTe

NM = V/(BsTnCMfcM)' (3.59)
r,lI.e V - 06'beM pa60T, M3; Bs - 3KCIIJJyaTaQI10HHa5I Bblpa60TKa MaIIlHH,
M3/Q; T - 3a;J,aHHble CPOKI1 BbIIIOJJHeHI15Ip a60T, ;J,HeH; nCM - KOJJHQeCTBO
pa60Ql1x CMeH B CYTKI1; feM - np0;J,OJIlKI1TeJJbHOCTbpa60QeH CMeHbI, Q.

3KCnJJyaTaQI10HHa5I Bblpa60TKa MaWI1H

Bs = BHKHKcIKyc, (3.60)

r,lI.e BH - Bblpa60TKa MaWHH (MeXaHI13MoB) npH HOpMaTI1BHOH npoH3Bo-
)I.HTeJJbHOCTHB cB060;J,HbIX yCJJOBH5IX

BH = 8,2.NIHBp, (3.61)

3.21. 3HaLJeHllSl KosljJljJllII.lleHTa yLJeTa rrepepblBa B pa60Te Ki B aaBHCllMOCTH

OT BJIHlIHHH OT,ll.eJIbHWX ljJaKTopoB

TIepepbIBbI Ha u3yLJeHHe yCJIOBHU rrpOU3BO,ll.CTBa pa60T

TIepepbIBbI Ha ,ll.OrrOJlHHTeJIbHbIU HHcTpyKTalK no TeXHHKe 6e30rraCHocTH

npH pa60Te B CTeCHeHHblX YCJIOBU5IX
OljJopMJleHlie Hap5l,ll.OB-,ll.OrrycKoB Ha pa60Ty B CJIOlKHbIX YCJIOBIl5lX

OlKH,ll.aHUe OKOHLJaHU5I pa60TbI Lipyrnx oprarIH3aII.UU, pa60TaIOIl\HX Te-

Mil lKe rrO,ll.beMHbIMU MexaHU3MaMH

llepepblBbI B pa60Te, CB5I3aHHble C OCHOBHbIM TeXHOJIOrHLJeCKUM rrpouec-

COM rrpn pa60Te BHYTPIi .l\eUCTBYIOIl\UX ueXOB

.uonOJIHUTeJIbHbIU OT.l\bIX pa60LJllX, CB5I3aHHblU C 3ara30BaIlIlOCTbIO pa6o-

LJllX 30H (pa60Ta B pecnllpaTopax)

.uonOJlHllTeJIbHbIU OT.l\bIX pa6oLJux, CB5I3aHHbIU C nOBbIUleHHOI1 TeMrrepa-

Typo!'i. B pa60LJeu 30He

llepepbIBbl, CB5I3aHHble C ,ll.BUlKeHUeM B pa601feu 30He aBTOTpaHcnopTa

(llHTeHCHBHOCTb .l\BlllKeHll51 ,ll.eC5ITll aBTOM06uJIeu B LJac)

llepepblBbl, CB5I3aHHble C ,ll.BlllKeHueM U HaXOlK.l\eHUeM B pa60LJeu 30He

lKeJIe31l0.l\0pOiKHOro TpaHcnopTa (llHTeHCllBHOCTb .l\BlliKeHU5I - 1 COCTaB

B LJac)

Xl = 0,06
X2 = 0,02

X3 = 0,02
X4 = 0,04

X5 =0,08

XG =0,04

K7 = 0,04

Xs = 0,08

K9 = 0,05



r)1.e N - e)1.I1HlIII,306'beM3 p360T no EHI1P; HHP - HOpM3 BpeMeHI1 no
EHI1P; KH - K03<p<PI1UHeHTHcrrOJIb30B3HH51M3111HHrro BpeMeHI1

3.23. 3HalJeHHH K09«!)(!lHL\HeHTa H3MeHeHHlI JJ.JlHTeJlbHOCTH pa6olJero L\HKJla
BCJleJJ.CTBlle YCJlOBHH CTeCHeHHOCTH K yc

Be,l<Y1l\all MalliHHa (Mexa HH3M) KOMnJIeKTa

YCJIOHHlI DeTOHOHacoc DeTOHOHa- BH6poTpaH-
CTeCHeH~ CTpeJIOBOll MOCTOHOll, JIeHTOqHbl II C pacnpe,l<eJIH- coe, nHeB· cnopTHoe KOH-

HOCTH KpaH K03JIOBOfi 6eToHoYKJIa,l<- TeJIbHO}f MOHarHe~ HellepHoe 060-
KpaH qHK cTpeJIoll T8TeJIb PY,l<OHaHHe

I 1,025 1 1,02 1,01 1 1
2 1,055 1 1,055 1,03 1 1,033
3 1,089 1,03 1,085 1,04 1,01 1,045
4 1,15 1,06 1,2 1,09 1,02 1,07
5 1,123 1 1,12 1,1 1,014 1,09
6 1,21 1,04 1,22 1,12 1,023 1,11
7 1,25 1,1 1,3 1,15 1,03 1,15
8 1,22 1,12 1,21 1,16 1,031 1,21
9 1,3 1,15 1,34 1,22 1,052 1,25

10 1,36 1,23 1,4 1,27 1,1 1,29

r)1.eKi - K03<p<pI1UHeHTytIeT3 rrepepbIBOB B pa60Te B 3aBHCHMOCTI1OT BJII1-
HHHH OT)1.eJIbHbIX<paKTOpOB;Kc - K03<p<pHUl1eHTytIeT3 COBMeCTHOHp360-
TbI MalllHH; K yc - K03<p<pHUl1eHTH3MeHeHH51)1.JIHTeJIbHOCTHpa60'lero lIHK-
JI3 B CTeCHeHHbIX yCJIOBHHX.

,UJIH orrpe)1.eJIeHHH3Ha'leHHH K03<p<PI1UHeHTOBKi, Kc H Kyc HCrrOJIb3y-
IOT )1.aHHbIe, rrOJIytIeHHbIe 3KcrrepHMeHTaJIbHbIM rryTeM H rrpHBe,lJ,eHI-IbIe
B Ta6JI. 3.21 - 3.23 (Ha rrpHMepe 6eTOHHbIX H JKeJIe306eTOHHbIX pa60T).

BbI6paB rro TeXHHtIeCKI1M rrapaMeTpaM H oueHHB rro CMeHHOH3KCrrJIy-
3TaUHOHHOH rrp0I13BO)1.HTeJIbHOCTHB03MOJKHbIe MalllIIHbI, rrpIIrO)1.HbIe )1.JIH

Pa60qlle 30HbI MallllIH He COBMemalOTCll L
C >- L~in + L;;'in

Pa60QlIe 30HbI MallllIH COBMemalOTCll l~in + l~ln .;;: LC
.;;: L:ain+L;;'in

To >Ke LC < l~ln + l~in

CIIHxpoHHall pa60Ta MallllIH B COBMe- LC < l:ain + l~in
meHHbIX pa60QlIx 30Hax

1

0,8

0,75

0,7

p360TbI B ,lJ,3HHbIX yCJIOBII51X, BbItIIICJIHeM KOJIHtIeCTBO M3111IIH)1.3HHOro
TIIrrop33pH)1.3, 3 3aTeM rrO)1.6l1p3eM BCrrOMOraTeJIbHbie M3111IIHbIII 060py-
,lI.OB3HHe. OKOHtI3TeJIbHbIH BbI60p KOMrrJIeKT3 M3111HHrrpOII3BO)1.IITC51oue-
HI1B3H TeXHIIKO-3KOHOMIItIeCKHe rrOK33aTeJIII KOMrrJIeKT3, KOTopbIe pac-
CtIIITbIBaIOTC51 rro 06rr.r.errpIIHHToH MeTO,lJ,I1Ke.

rnABA 4
npOEKT~POBAHHE nOTO"lHOD1 TEXH0J10r~~
np0Jo13BOACTBA PA50T ~ PA3PA50TKA
TEXHO.nOr ••.••.•ECKHX KAPT

TI P il M e Q a H II e. TIpilMep rpaqmQeCKOrO onpe,n:eJIeHlIll rpaHliU COBMemeHilll
!jJpoHTa pa60T nplIBe,n:eH Ha pilC. 3.14.

4.1. Pa36J1BKa 3.qaHHH J1coopymGHJ1H Ha YLlacTKH
H 3aXBilITKJ1

r---.,L. J - t/Jpolfmpooom

~ _ rJ/lOIJjOOIiU IjcmoHoOHIi !1a1U1i1f _
~ lII1exOHflJI100

,UJIH opraHHsarulH cTpOIITeJIbHO-MOHT3JKHbIX pa60T rrOTO'l-
HbLMMeTO)1.0MC ytIeTOM 6e30rr3cHocTH Be,ll.eHIIHp360T 3)1.3HIHI(coopyJKeHHH)
rrpe)1.Bapl1TeJIbHOpa36IIB3IOTC51 H3 MOHTaJKHble ytI3CTKH, 5lPYCbI II 33XB3T-
Ka. P33MephI 3TI1X ytI3CTKOB B O)1.HO-HJII1 MHOr03T3JKHbiX rrpOMbllllJIeH-
HbIX 3)1.3HH51X33BIICHT OTKO.'III'leCTB3 KOJIOHH,YCT3H3BJIHB3eMbIX 3a BpeM51
or HatI3JI3 yCT3HOBKI1 rrepBblx KOJIOHH)1.033TBep)1.eHIIH 6eTOH3 B CTbIK3X
(rrOJIytIeHII51 70 % -H rrpoeKTHoH rrpOtIHOcTH).

KOJIIItIeCTBO KOJIOHHHa ytI3CTKe NminMOJKeT 6bITb BbltIIICJIeHO rra <pop-
MyJI3M:
. ,lJ,JI510)1.H03T3JKHbIX rrpOMbIlllJIeHHbIX 3)1.3HHH- npII rrpoxo)1.e Kp3H3
no Cepe)1.HHenpOJIeT3

3.14. fpaqmQeCKOe orrpe.n;eJleHlIe rpaHIIU COBMemeHlill ¢poHTa pa6oT:

LC, J3C - COOTHeTCTBeHHO,l<JIHHaH lliHpHHa <!>poHTa pa60T COHMeCTHO pa60TalO1l\HX Mallinn;
1 1 2 2Lmin' Bmin, Lmin' Bmin - MnnHMaJIbnO He06xo,l<HMble pa3Mepbl <!>poHTapa60T KOMnJIeK\fOH

1 2 1 2MelliHH; Imin, Imin' bmin, bmin - MHHHMaJIbHOHe06xo,l<HMble pa3MepbI nJI01l\a,l<oK yCTaHOHKH
B0,l<Y1l\ell MalliHHbI B KOMnJIeKTe

cAcp (t<!> + tH)

Nmin= t ;
C.K
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4.1. Orrpe.n:eJIellHe pa3MepoB MOIITaMlloro YQaCTK3:
a - Oi\H03Ta)KHOrO npOMbIlII.1eHHoro 3i\2H1I1l; 6 - MIIOr03Tall<HOrO; I-VI - MOHTa)KHble yqaCTKIf

npli rrpoxo,.ne KpaHa rro KpaHM rrpOJIeTa

cAcp (t<jJ+ tB) tK •

Nmin = t f' '
CoK K

,.nJIH MHor03TalliHhIX npOMhIllIJIeHHhIX s,.naHliH

cAcp (t<jJ+ tB - tn)
Nmln = ---t----

CoK

r,n:e c - ,.nJIliTeJIhHOCTh CMeHhI, q; A - KOJIliqeCTBO pa60qliX CMeH B Teqe-
Hlie CyTOK; t<jJ- BpeMH, Heo6xo,.nliMoe ,.nJIH 06eCrreqeHliH eppOHTa pa60T
no SaMOHOJIliqliBaHliIO CThIKOB KOJIOHHC epyH,.naMeHTaMli, CYT.; tB - BpeMlI,
Heo6xo,.nliMoe ,.nJIHBhI,.neplliliBaHHH 6eTOHa B CThIKax,.no rrOJIyqeHliH 70 %!-H
rrpoeKTHoH rrpOqHOCTli, CYTo; tCoK - HopMaTliBHaH cpe,.nH5IH npo,.noJI~-
TeJIhHOCTh yCTaHoBKH O,.nHOHKOJIOHHhI, q; cp - K03epepHUHeHT, yqHThIBalo-
IUliH COOTHOIlleHHe TeMrroB yCTaHoBKH KOJIOHH li 3JIeMeHTOB, onHpalOIUlix-
CH Ha HHX (cp = tKltn, cp = t' Kltn - npli ,.nBHllieHliH KpaHa COOTBeTCTBeH-
HO no cepe,.nliHe rrpOJIeTa li no ero KpaHM; rrpH cp < 1 rrpHHHMaeM cp= ~,
rrpli cp > 1 - ero SHaqeHHe); tK- rrpo,.nOJIlliHTeJIhHOCTh MOHTallia KOJIOH~
060liX PH,.nOBB O,n:HOMrrpOJIeTe, q; to- rrpo,.nOJIlliHTeJIhHOCTh MOHTallia 3JIe·
MeHTOB, YCTaHaBJIliBaeMhIx Ha KOJIOHHhI rrocJIe liX OKOHqaTeJIhHOrO saKpen-
JIeHHH, B O,.nHOMnpOJIeTe, q; t~-npo,.nOJIlliliTeJIhHOCTh MOHTallia BToporo

4.2. Pacnpe.n:eJIeHHe KOIICTPYKU,HHrrorrepeQIlHKa fJIaBHOrO Koprryca T9U rro MOHTaM-
HbIM 30HaM 1-7

pH,.na KOJIOHH rrpli npoxo,.ne KpaHa no KpalO rrpOJIeTa, q; tll- rrpo,.nOJIllili-
TeJIhHOCTh yCTaHoBKli Ha MOHTalliHOM yqaCTKe 3JIeMeHTOB, He orrlipalOIUliX-
CH Ha KOJIOHHhI (3JIeMeHThI JIeCTHHqHhIX KJIeTOK, neperopo,.nKli), CyT.

fIo KOJIliqeCTBY KOJIOHHonpe,.neJIHlOT pa3Mep yqaCTKa, KOTOphIH He06·
XO,.nliMOyBHsaTh C paSMepOM ceKUHH 3,n:aHliH. ,UJIH o,.nH03TalliHhIX s,.naHliH
llieJIaTeJIhHO, qT06hI pa3Mep yqaCTKa 6hIJI KpaTHhIM pa3Mepy npOJIeTa
B rrpe,.neJIax Melli,n:y TeMnepaTypHhIMH llIBaMli, a B MHor03TalliHhIX -
KpaTHhIM ceKUlili 3,.naHI1H B rrpe,.neJIax o,.nHoro 3Tallia. ECJIli liMeeM KpaHhI,
paCrrOJIOllieHHhle rro 06eliM CTopOHaM s,.naHI1H, TO ,.nJIH Kalli,.noro KpaHa Bhl-
,.neJIHeTCH MOHTalliHaH SOHa li MOHTalli Be,.neTCH o,.nHOBpeMeHHO Ha paSHhIX
yqaCTKaX rrpli ,n:B11llieH 1111 KpaHOB B O,.nHOMHarrpaBJIeHlili. fIpl1 B03Be,n:eHHI1
lliliJIOrO ,.nOMa B KaqeCTBe MOHTalliHoro yqaCTKa (3aXBaTKli) rrpliHliMa-
lOT O,.nHy-,.nBe ceKUliH ElTallia s,.naH115L Bce nOCJIe,n:ylOIUlie yqaCTKH ,.nOJIlliHhl

6hITb no pasMepy He MeHhille paCqeTHoro.
B rrOHCHI1TeJIbHOH sarrliCKe rrOCJIe paCqeTOB CXeMaTHqeCKH CJIe,.nyeT rro-

Ka3aTh Ha nJIaHe 3,.naHHH KOJIl1qeCTBO li paSMepbI yqaCTKOB (pHC. 4.1).
fIpli MOHTallie cTpOliTeJIhHhIX KOHCTpyKUI1H T:3IJ, nOnepeqHliK rJIaBHOrO

Koprryca ,.neJIHT Ha MOHTalliHhIe SOHhI (pHC. 4.2), sa KOTOphIMI1SaKperrJIH-

lOTCH KpaHbI.



4.2. Pa3pa6oTKa KaJ1bKYJUIlJ,HMTPYAoBblX 3aTpaT
H 3apnnalbl. BblnOnHeHHe TeXHonorH •.•eCKHX paCI.lil.'lTOB

TexHoJIorHqeCKHe paCqeTbI COCTaBJI51lOTC51lIO ,n;aHHbIM KaJIb-
KyJIHUHH Tpy,n;OBbIX 3aTpaT H 3apa60THoH nJIaTbI H 5lBJI51lOTCHOCHOBOH,nJI51
lIocTpOeHH51 rpaepIIKa npoH3Bo,ncTBa pa60T - JIHHeHHoro,UHKJIOrpaMMbI
HJIH ceTeBoH Mo,neJIH. ,UJI51HeCJIO)KHbIXlIpoueccoB rpaepHKH lIpOH3Bo,ncTBa
pa60T CTP051TC51HelIocpe,ncTBeHHo lIO ,naHHbIM KaJIbKYJI51UHH.

B KaJI~KYJIHUHH ,nOJI)KHbI6bITb olIpe,neJIeHbI Tpy,noBbIe 3aTpaTbI H 3a-
pa60THa51 lIJIaTa pa60qHX Ha lIpOH3BO,nCTBOpa60T lIO Ka)K,noMy npoI.l:eccy,
a TaK)Ke lIO BceMy KOMlIJIeKcy pa60T lIO B03Be,neHHlO 3,naHH51(coopy)KeHHH).
HalIpHMep, lIpH B03Be,neHHH MOHOJIUTHbIX KOHCTpyKUUH B KaJIbKY JI51UHlO
BXO,n51Tpa60TbI lIO yCTaHoBKe olIaJIy6KH (JIeCOB, lIo,nMocTeH), yCTaHoBKe
H MOHTa)Ky apMaTypbI, yKJIa,nKe 6eToHHoH CMeCH,yxo,ny 3a 6eToHoM, pac-
lIaJIy6Ke KOHCTpyKUHH (pa360pKe JIeCOB, lIo,nMocTeH).

DPH COCTaBJIeHHH lWJlbKYJlJlI{UU mpyoo8blX 3ampam U 3apa6omflou
nJlambl (Ta6JI. 4.1) ,nOJI)KHbI6bITb YQTeHbI Bce 3aTpaTbI Tpy,na, MallIHH, 3a-
pa60THoH lIJIaTbI He TOJIbKO Ha OCHOBHbIelIpoueCCbI (HalIpHMep, MOHTa)K
C60PHbIX H YCTpOHCTBO MOHOJIHTHbI)t )KeJIe306eTOHHbIX KOHCTPYKUHH),
HO H Ha BClIOMOraTeJIbHbIe lIpoueCCbI H onepaUHH (npHeM 6eTOHHOHCMeCH,
SaMOHOJIHqHBaHHe llIBOB II ,np.).

06'bCM pa6OT. 0 •. ,:;
~ M3 t:: I. a ~

HOpMaTHB :» ",:l '" Ef
BpeMeHH 0. g ~ ~ 'g

~ H~II~~- ~ ~ ~ ~ ~
N. npo- ~ "no yqaCT- 0... os A

n.. n. n.ecc 0 §: K8M ~ ~ ~ ~
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(3 ~ •. :>i P. 0 A-5 5-B A-515-B M'g §' ~
-I - --2- -3- 4 5 6 7 8 -9- --\0- --11- --12- 13 14 15

DPH pa3pa60TKe KaJIbKYJI51UHHB rpaepe 2 Ta6JIHUbI pa60TbI peKOMeH-
,nyeTC51 3alIHcbIBaTbj B TeXHOJIOnFleCKOM nop51,nKe C yqeToMpy6pHKaUmi
EHHP. TaK, npH MOHTa)Ke CTpOI1TeJIbHbIXKOHCTpyKUHH CJIe,nyeTnplI,n;ep-
)KHBaTbCH TaKOH py6pHKaUHH: MOHTa2KepyH,naMeHTHbIX 6JIOKOB; MOHTa)K
epyH,naMeHTHbIX 6aJIOK; MOHTa)K KOJIOHHH T. ,n;.; npH B03Be,neHHH MOHOJIHT-
HbIX )KeJIeS06eTOHHbIX KOHCTpyKUHH: yCTpOHCTBO OnaJIy6KH, yCTaHoBKa
H MOHTa2KapMaTypbI, yKJIa,nKa 6eTOfIHOH CMeCH, yxo,nsa 6eTOHOM,pacna-
JIy6Ka KOHCTpyKUH H.

B rpaepe 3 YKa3bIBaeTCH naparpaep, HOMep Ta6JIHUbI H lIyHKTa lIO
EHHP, BHHP, Ha OCHOBaHHH KOTOpbIX npHHHMaeTC51 HopMa BpeMeHH
H pacueHKa Ha BbIIIOJIHeHHe e,nHHHUbI 06'beMa ,naHHoro BII,na pa60T.
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B rpaepy 4 BbIIIHCbIBaeTC5I e,nHHHua 06'beMa ,naHHoro BH,na pa60T
B COOTBeTCTBHIIC EHHP, BHHP.

B rpaepbI 5 H 6 sanHCbIBalOTC51 HopMaTHBbI BpeMeHH Ha BbIIIOJIHeHlIe
e,nHHIIUbI 06'beMa pa60T.

B rpaepy 7 3aHOC51TC51pacueHKH Ha e,nIIHHUY epH3HqeCKOHBeJIHqHHN.
B rpaepbI 8-10 3anHCbIBalOTC51 o6IUHe 06'beMbI no OT,n;eJIbHbIMBH,naM

pa60T H pa3,neJIbHO no Ka2K,noMYyqaCTKy.
B rpaepbI 11 H 12 sanHCbIBalOTC51,naHHbIe lIO Tpy,noeMKocTH BbIIIOJIHeHHH

pa60T, KOTopaH onpe,neJI51eTC51YMH02KeHHeMHopMaTHBa BpeMeHH Ha 06'beM
pa60T.

3apa60THa51 nJIaTa pa60qHX BbICqHTbIBaeTCH YMHO)KeHHeM pacueHKH
Ha 06IUHH 06'beM pa60T (rpaepa 13).

,UaHHbIe rpaep 14 H 15 npHHIIMalOTC51 Ha OCHOBaHHHEHHP.
B KaJIbKYJI51UHlO ,nOJI2KHbI6bITb BHeceHbI TaK2Ke npoueccbI lIO OKOH-

qaTeJIbHoMy SaKpenJIeHlIlO KOHCTpyKUHH: CBapKa, 6eToHHpoBaHHe CTbIKOB,
3a,neJIKa WBOB pacTBopoM, repMeTH3aUH51, pacllIHBKa.

B KOHue KaJIbKYJIHUIiH no,nCqHTbIBalOT o6IUHe Tpy,n03aTpaTbI II sap-
nJIaTy Ha BeCb KOMnJIeKC pa60T no BOSBe,neHHIOKOHCTpyKUHH s,naHIiH IIJIH
coopY2KeIiHH.

KaJIbKYJIHUH51 COCTaBJI51eTC51He MeHee qeM ,nJI5I,nByX BapliaHTOB, nplI-
qeM BO BTOpOM BapHaHTe KaJIbKYJI51UHH,nOCTaTOqHOYKa3aTb OTJIHqHTeJIb-
HbIe oco6eHHOCTH OT nepBoro. HanpHMep, npH B03Be,neHHH MOHOJIHTHbIX
2KeJIeS06eTOHHbIX KOHCTpyKUHH yCTpOHCTBOolIaJIy6KH H MOHTa)KapMaTy-
pbI B 060HX BapHaHTax MoryT BbIIIOJIH51TbC5IO,nHHM cnoc060M, a 6eTo-
HHpoBaHHe - pasHbIMM cnoc06aMH.

DPH MOHTa2KecTpOHTeJIbHbIX KOHCTpyKUHH HeT He06xo,nHMOCTH B CO-
CTaBJIeHHH KaJIbKYJI51UHH,nJI5IBToporo BapHaHTa. CJIe,nyeT o,nHaKo yqeCTb,
qTO ,nJI5I KpaHOB Ha nHeBMOKOJIeCHOMXo,ny He06xo,nHMO HopMaTHB BpeMeHH
YMH02KHTb Ha K03epepHuHeHT 1,1, a TaK)Ke, qTO npH BbICOTes,naHHH CBbIllIe
15 M Hy2KHO yqHTbIBaTb IIolIpaBKy K HopMaM Ha BbICOTy.

TeXflOJlOeUtteCKue pacttembl (Ta6JI. 4.2) COCTaBJI51lOTC5IHa OCHOBe,naH-
HbIX KaJIbKYJI51UHH Tpy,nOBbIX saTpaT H sapa60THOH IIJIaTbI.

06'beM TpYI\OeMKOCTb npOI\OJllKlI-
pa60T pa60T no y~acTKaM, COCTaB

TeJIbHOCTb

no pa60TbI noqeJI. -CMeJI 3BeH8yqaCT-
M811I."CMeH

yqaCTKaM,
KaM CMeH

f1pouecc I I 2 npHH51T3H ~ I I 2
TpYl\oeMKocTb '"N, H CCbIJIKEl BI\II- llpoJleTbJ Ha 06l.ll,lIfi A llpOJleTbIOJ ...
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B rparpe 2 06'be~lIHHIOTeH B O).I,HOM nyHKTe Bee MOHTa1KHb1e pa60Th1,

BbInOJIHHeMb1e O~HlIM nOTOKOM npII He1l3MeHHOM COCTaBe MOHTa.lKHOro 060-

py~oBaHIIH (KpaHoB) 1I 3BeHa. HarrpliMep, Ha yqaCTKe ~OJI.lKHbI 6bITb yCTa-

HOBJleHbI rpYH~aMeHTHb1e 6JIOKII II rpyH).I,aMeHTHb1e 6aJIKH. B 06ru:eH KaJIbKy-

JIHU:lIH 6bIJIII onpe).I,eJIeHhi 3aTpaTbITpy~a H MalilliH no yqaCTKaM Ha Ka.lK).I,b1H

H3 3TlIX 3JIeMeHTOB OT~eJIbHO. 113BecTHo, IITO ~Jj5I yCTaHoBKH 3TlIX 3JIeMeH-

TOB IICnOJIb3yeTC5i O,n:lIH H TOT .lKe KpaH, a MOHTa.lK Be~YT O~HHM 3Be-

HOM II O~HlIM nOTOKOM, T. e. 3a O).I,Hy npOXO~KY KpaHa. CJIe~OBaTeJIbHO,

B rparpe 2 HyJImO 3anHcaTb «MoHTa.lK rpYH~aMeHTHb1x 6JIOKOB H rpYH~aMeH-

THb1X 6aJIOK», a B rparpax 4 II 5 - CyMMy 06'beMOB 3THX 3JIeMeHTOB, B rpa-

rpax 6 H 8 - CyMMy Tpy~oeMKocTH HX ycraHOBKH co CCb1JIKOIJ:Ha KaJIbKy-

JIHU:IIIO (rparpa 2). 3TO .lKe OTHOCHTCH H K yCTaHoBKe Ha O~HOM yqaCTKe

KOJIOHH pa3HoH MaCCb1, 3JIeMeHTOB nOKpbITHH, CTeHOBb1X orpa.lK).I,eHHH 1I

~p. Bo Bcex CJIytIa5IX CCh1JIKH Ha nYHKTb1 Ka,llhKy JIHU:HH ).I,OJI.lKHbi ObITb ).I,aHbI

TOJIbKO Ha IITorOBbIe 3aTpaTbI no Ka.lK~oMY BH~y KOHCTpyKU:IIH C yIIeToM
BcnOMOraTeJIbHbIX pa60T.

COrJIaCHO HopMaM, npH MOHTa.lKe pa3~eJIbHb1M cnoc060M ~JIH pa3Hb1x

3JIeMeHTOB B03MO.lKHbI pa3JIIIqHb1e COCTaBbI 3BeHbeB MOHTa.lKHlIKOB. ECJIH

.lKe 3TH 3JIeMeHTb1 MOHTHpyIOT KOMnJIeKCHO O~HHM nOTOKOM, TO CJIe).I,yeT

npHHHMaTb COCTaB 3BeHa MOHTalIl:HHKOB no HaH60JIbilleMy cocTaBy lIcnOJI-

HHTeJIeH. HanpIIMep, ~JIf[ MOHTa.lKa rpyH).I,aMeHTOB Tpe6yeTC5I 3BeHO H3

Tpex MOHTa.lKHlIKOB, rpYH~aMeHTHb1X 6aJIOK - H3 nHTli. TIPH KOMnJIeKC-

HOM MOHTa.lKe npHHHMaeM 3BeHO H3 nHTH MOHTa.lKHHKOB.

TIo 3HaqeHHIO Tpy~oeMKoCTH (rparpbI 6 H 8), nOJIaraH, qTO MOHT3.lK Be-

~eT O~Ha MaI11HHa (KpaH), onpe).I,eJIHeM npO~OJI.lKHTeJIbHOCTb BbII10JIHeHHH

npou:eccoB Ha yIIacTKe. TIP0).I,OJI.lKHTeJIbHOCTb (Ta.lKe U:Hrppa, qTO H TPY~O-

eMKOCTb) Bb1qIICJIHeM ~o u:eJIoro qHCJIa B CTOpOHy YMeHbUleHHH (yBeJIH-

qeHHH npou:eHTa BbII10JIHeHHH HOpM). 11 Ha060poT, YMHO.lKHB COCTaB 3Be-

Ha Ha npO~OJI.lKHTeJIbHOCTb, nOJIyqIIM npliHHTYIO Tpy).I,oeMKocTb (rparpb1 7
H 9). B rparpe 15 rpHKcHpyeTcH ~ByxcMeHHa5I pa60Ta ~JI5I MOHTa.lKa KOHeT-

pyKU:HH H CBapKH H O).I,HOC'MeHHa5I - no 3a~eJIKe H 3aMOHOJIHqHBaHH10

CTb1KOB. B KOHu:e Ta6JIHU:b1 CyMMHpyIOTC5I HTom no rparpaM 7 H 9 (npHHH-
Ta5I Tpy).I,OeMKocTb).

TIOCKOJIbKY TeXHOJIOmqeCKHe paCqeTb1 5IBJI5IIOTC5I OCHOBOH ).I,JI51nOCT-

pOeHH51 rparpHKa npOH3BO~CTBa pa60T, TO B Ta6JIHu:e ).I,OJI.lKHb1 6b1Tb OTpa-

.lKeHb1 Bce npou:eCCb1 B nOJIHOM 06'beMe H B TeXHOJIOmqeCKOH nOCJIe~OBa-
TeJIbHOCTH HX BbII10JIHeHH51.

4.3. Pa3pa6oTKa rpa$JiKOIB "POH3BOACTBiil pa60T

fparpHKH npOH3Bo~cTBa pa60T MoryT ObITb JIHHeHHbIMH
(rparpHK faHTa), B BH).I,e U:HKJIorpaMMbI H ceTeBoH MO).I,e.llH.

JhmeHHbIe rpaQ:JHKH, KaK MO).I,eJIb cTpOHTeJIbHOrO npOIJ3BO~CTBa, IJMeIOT

UlIJpOKOe pacnpocTpaHeHIJe. I1cnOJIb3YIOTC51 CJIe~YIOru:IIe pa3HoBH~HOCTH

JIHHeHHb1x rparpHKoB: KaJIeH~apHb1H nJIaH npOIJ3BO~CTBa pa60T; rpa¢HK

nOCTynJIeHH51 Ha 06'beKT cTpOHTeJIbHbIX KOHcTpyKU:IJH, H3,n:eJIIJH, MaTepH-

aJIOB H 060pY~OBaHH51; rpa¢HK ~BH.lKeHH51 pa60IIHX Ka).I,poB no 06'beKTy;

rpacjJHK ~BH.lKeHHH OCHOBHb1X cTpOHTeJIbHh1X MaUlHH no 06'beKTy; tIaCOBOH
rpacjJHK.

KaJIeH~apHb1fi nJIaH np01l3Bo).I,CTBa pa60T no OO'beKTy (BH~y paOOT)

yCTaHaBJIIIBaeT nOCJIe~OBaTeJIbHOCTb H CpOKH BbII10JIHeHHH: 3THX paGOT

C MaKCHMaJIbHO B03MO.lKHbIM IIX COBMeru:eHIIeM. BHeM npIIBO~IITCH HopMa-

TI1BHOe BpeMH: paOOTb1 CTpOI1TeJIbHb1X MaUlHH, orrpe).I,eJIHeTCH 1lOTpeOHOCTb

13 TPY~OBb1X pecypcax II cpe~CTBax MexaHII3aU:HH, Bb1).I,eJI51IOTC51KOMnJIeK-

Cb1 11 3Tanb1, nopyIIaeMb1e OpHra~aM. a TaK.lKe I1X KOJIl1qeCTBeHHbIH, npo-

¢eCCI10HaJIbHb1H H KBaJIII¢IlKaU:IlOHHb1H coeTaB (CHII TI 3.01.01-85). TIo-

CJIe).I,H5151rpa¢a KaJIeH).I,apHoro nJIaHa - rpa¢HK paOOT B BI1).I,e rrpHMbIX

JIIlHHH. KaJIeH).I,apHb1H rrJIaH npOIl3BO).I,CTBa paOOT ).I,OJI.lKeH ObITb ).I,onOJI-

HeH rpa¢HKOM nocTynJIeHH51 Ha OO'beKT CTpOIlTeJIbHb1X KOHCTpyKU:HH,

H3).I,eJIHH, MaTepIlaJIOB H oOopy).I,OBaHIlH; rpa¢IlKOM ).I,BH.lKeHHH paOOtIHX

Ka).I,pOB; rpacjJHKOM ).I,BH.lKeHHH OCHOBHb1X CTp0I1TeJIbHb1X MaUlIlH (CHIlTI

3.01.01-85) . .[(JIH OOJIbUleH Har.ll51).I,HOCTH .lKeJIaTeJIbHO, IITOOb1 KaJIeH~ap-
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4.3. ITOqaCOBbIll rpa<jJIfK 3aB03a If MOHTaJKa KOHCTpyIW,lfll;
a - lj>epM H nJIHT nOKpblTHJI; 6 - CTeROBbiX nalleJIell



4.4. MalIJIHlbl, oliopy.nonalmll, MeXaHJl3J1pODaHHbJii JlHCTpyMeHT, HHDeHTapb
H npHcnoco6J1eHHlI

Hhle CeTKII, BhIlJeplJIIBaeMhle,nJI5I KaJIeH,napHoro nJIaHa II BhlIIIeYKa3aHHhIX
rpagmKoB, COBn3.lI.aJIli no BepTIIKaJIli.

[4 rIocKOJIhKY onlicaTe.nhHa5I II paClJeTHa5I lJaCTH KaJIeH.lI.apHoro nJIaH8
npCHI3BO.lI.CTBapa60T nOBTOp5IIOT TeXHOJIOmlJeCKlie paClJeThI (KaJIbKYJI5I-
[(IIIO TPY.lI.OBhIX 3aTpaT H 3apa60THoH nJIaThI), TO 3TH .lI.OKYMeHThIMomHO
COBMeCTIiTh B O.lI.HOM,Ha3BaB ero, HanpHMep, «KaJIbKYJI51[(H51 Tpy,nOBbIX
3aTpaT H 3apa60THOH nJIaTbI H rpaepHK npOH3Bo.n.CTBapa60T».

qacoBoH rpacjJIIK COCTaBJI5IeTC5106hIlJHO npH opraHH3aIJ,HH pa60T He-
nOCpe.lI.CTBeHHOC TpaHcnopTHhIX cpe.n.CTB(pHC. 4.3). OH OXBaThIBaeT npo-
IJ,eCChI,CB513aHHhleC MOHT3iKOM KOHcTpyK[(HH KpaHoM. rIp0.lI.OJImHTeJIh-
HOCThMOHTama Kam.n.oro 3JIeMeHTa (HJIH rpynnhI 3JIeMeHToB) npHHHMaeTC5I
H3 KaJIhKYJI51IJ,HHTpy.n.OBhIX 3aTpaT H 3apa60THoH nJIaThI. KOHCTpyKIJ,HH
3aB0351TC5l pen:coBhIMH KOMnJIeKTaMH C oTnpaBKon: B TOn: nOCJIe,nOB3TeJIh-
HOCTH, B KaKOH OHH .n.OJImHhI6hITh CMOHTHpOBaHhI. DPH BhI60pe TpaHC-
nopTHhIX Cpe.n.CTBCJIe,nyeTHCXO.n.HThH3 UX TeXHOJIOmlJeCKOrO H83HalJeHHH,
YlJHThIBa51TaKme HX MaKCHMaJIhHYIOrpy30no,nbeMHOCTh, T. e.

KT= QIg -+ 1, (4.4)

r,ne Kr- K03epepHIJ,HeHTHCnOJIh30BaHH51 rpy30no.n.beMHOCTH TpaHcnopTa;
Q - Macca KOMnJIeKTa, nepeBo3HMoro 3a O.n.HH pello (peHcoBhIll KOMn-
JIeln), 1'; g - rpY30no,nbeMHocTh TpaHcnopTHoH e.n.HHH[(hI,T.

ITo ,naHHhIM lJaCOBOro rpaepffK3 C YlJeTOM .lI.aJIhHOCTHnepeB03KH, CKO-
pOCTH ,nBHmeHH51H ,npyrnx epaKTopoB no.n.ClJHTI>IBaeTCHKOJIHlJeCTBOMaIIIHH
Kam,noH MapKH. TaK, npH MOHTame CTeHOBhlX naHeJIen: MHHHMaJIhHOe RO-
JIHlJeCTBOnpHIJ,enOB paBHo TpeM (Ha CKJIa.n.e, CTpOfITeJIhHOll nJIOIIJ,a,nKe,
B nyTH) , T51ralJell - O.n.HH(pHC. 4.3, 6).

QIIKJIOrpaMMa oT06pamaeT npoIJ,ecc npoH3Bo,ncTBa BO BpeMeHH H npo-
cTpaHcTBe. DocTpoeHIIe IJ,HRJIOrpaMMhI HalJHHaIOT C paClJJIeHeHH51np0IJ,ec-
ca npoH3Bo,ncTBa Ha ylJaCTKH, ,nHH, CMeHhI. YlJaCTKH OTKJIa.n.hIBaIOTno Bep-
THKaJIbHOH OCH rpaepHKa, a BpeM51- no ropH30HTaJIhHOH, npO[(eCChI-
B Bu,ne HaKJIOHHhIX JIHHHH (rro.n.p06Hee 0 pa3pa60TKe [(HKJIOrpaMM CM.
rJI. 5).

HaHMeHOBBHHe MapKa H3i\eJ1HJI I(OJ1H'IeCTBO
TeXHntIeCKaR

xapaKTepHcTHKa

1 2 3 4

MaIIIHHhI, 060py,nOBaHHe, MexaHH3HpOBaHHhIH HHcTpyMeHT, HHBeHTapb
II npHcnoc06JIeHHH orrpe.n.eJI51IOTCHno .n.aHHhIMTeXHOJIOrnlJeCKHX paClJeTOB
II rrpHH51ThIM TeXHOJIOrIIlJeCKHM cxeMaM.

4.5. MeponpHSITHSI no nOBblweHHIO Ka'leCTBa pa60T

B COOTBeTCTBHHco CHHD 3.01.01-85 «OpraHH3aIJ,H51 CTpO-
HTeJIhHOrO npoH3Bo,ncTBa» B xo,ne BhInOJIHeHHH cTpOHTeJIhHhIX npOIJ,eCCOB
II OnepaIJ,IIH Tpe6yeTC5l npoBe.n.eHHe Onepa[(HOHHOro KOHTpOJI51 KaqeCTBa
pa60T, B pe3YJIhTaTe KOToporo 06eCnelJHBaeTC51 BhIHBJIeHIIe ,neepeKToB
H npHHHTHe Mep no HX npe.n.ynpem,neHHIO II yCTpaHeHHIO, BhIllOJIH51eMble
B npoIJ,ecce npoH3Bo.n.cTBa pa60T IIJIH Henocpe,ncTBeHHo nOCJIe IIX 3aBep-
IIIeHHH.

rIPH Onepa[(IIOHHOM KoHTpOJIe npoBepHIOT C06JIIO.n.eHHe TeXHOJIOrHH
cTpOHTeJIbHO-MOHTamHhlx rrpoI~eccoB, COOTBeTCTBHeBhIIIOJIH51eMhIXpa60T
pa60lJHM lJepTemaM, cTpOHTeJIhHhIM HopMaM H npaBHJIaM. Pe3YJIhTaThI one-
paIJ,HOHHOro KOHTpOJI5l epHKCHpyIOTCHB 06IIJ,HX HJIII Cne[(HaJIhHhIX myp-
HaJIax.

4.5. MeponpMlITHlI no onepaQHoHHoMy KOHTpOJlID KaqeCTBa KHpnHqHOii KJlai\KH
THnOlloro 9TaJKa JKHJlOrO .nOMa

I OaYl11ecTBJ1JIIOl11Hi!
KOHTpOJ1b

4.4. OApeAeneHHe nOTpe6HocTH OCHOBHblX
MaTepHanbHO-TeXHH"leCKHX pecypcoB

B TeXHOJIOrHlJeCKHX KapTax paCClJHThIBaeTC51nOTpe6HocTh
B MaTepHaJIhHO-TeXHHlJeCKHX pecypcax (TaOJI. 4.3, 4.4).

JJ.JIH rro.n.ClJeTaOCHOBHbIXKOHCTpyKIJ,HH H CTpOHTeJIhHbIX .n.eTaJIeH,Ma-
TepHaJIOB II nOJIyepaopHKaTOB, Heooxo,nHMhIX .n.JI5IBhIIIQJIHeHH5I pa6oT,
HCnOJIh3YIOT Crre[(HepHKaIJ,HHH HOPMhI pacxo,na MaTepH3'JIOB.

BepTHKaJlbHOCTb KJlai\KH
HapY:iRHbIX CTeH
To :iRe, BHyTpeHHHx CTeH

fOpH30HTaJlbHOCTb KJlai\KH

OTKJlOHeHHlI OT npoeKT-
HblX OTMeTOK
TIPllMOJIHHellHOcTb PlIi\OB
KJIai\KH

TIpaBHJIbHOCTb rrepeB1I3KH
II180B
TIpaBHJIbHOCTb paClIIHBKH
lIIBOB
TOJIlII.HHa rrpOi\OJIbHbIX H
rrOrrepeqHbIX lIIBOB

HaHMeH0BaHHe MapKa H3I:\eJ1HJI Ei\HHHI~a KOJ1H'IeC'I'BO

1 2 3 4

OTBec Maccon
600 r
OTBec Maccoll
400 r
YpoBeHb-rrpaBHJIO

HHBeJIHp

TIoplIi\OBKa H rrpH-
qaJlKa

BH3yaJIbHO

MeTp, pyJIeTKa

B rrpou:ecce KJla,llKH 3BeHbeBoll Ka·
MeHIIJ.HK

To :iRe To :iRe

2 pa3a Ha I M
BbICOTbI KJla,llKH
TIPH OKOH'IaHHH
KJIa,llKH Ha 9Ta:iRe
TIepei\ YKJIai\KOn
Ka:iRi\OrO plIi\a
KJIai\KH
B npouecce KJIai\KH

TIepHOi\HqeCKIf

To :iRe

3BeHbeBOll Ka-
MeHIIJ.HK

MaCTep, SB€Hbe.
BOll
To :iRe



B KypCOBOM (.n.HrrJIOMHOM)rrpOeKTe cTy,ll.eHTOM,ll.OJI2KHbI6bITb pa3pa60-
TaHbI MepOrrpH51TH51rro rrOBbIweHHIO KarreCTBa CTpOIlTeJIbCTBa I1 cxeMa orre.
paUI10HHOro KOHTpOJI51 KarreCTBa rrpOeKTI1pyeMoro B TeXHO,nOrI1rreCKOH
KapTe BI1,ll.apa60T. CxeMa .n.OJI2KHaCO,ll.ep2KaTb.3CKI13KOHCTpyKUI1I1 C yKa-
3aHI1eM .n.orrycKaeMbIX OTKJIOHeHI1HB pa3Mepax, rreperrHI1 orrepaUI1H I1 rrpo-
ueCCOB, KOHTpOJIHpyeMbIx rrp0I13BO,ll.HTeJIeM pa60T (MaCTepOM), ,ll.aHHbIe
o COCTaBe, cpOKax I1 crroc06ax KOHTpOJI51.B He06xo.n.I1MbIX CJIyrra51X yKa-
3bIBaeTC51 rreperreHb rrpOII,eCCOB, KOHTpOJIb KarreCTBa KOTOpbIX CJIe,ll.yeT
ocyruecTBJI51Tb CTpOI1TeJIbHOH JIa60paTOpI1eH I1JII1 crreUI1aJIbHbIMI1 CJIy2K-
6aMI1 KOHTpOJI51. TIpI1MepHa51 cxeMa orrepaII,I10HHOrO KOHTpOJI51 pa60T
rro YCTPOHCTBy KI1prrI1rrHOH KJIa,ll.KI1CTeH npHBe.neHa B Ta6JI. 4.5.

TIPI1 pa3pa60TKe MeporrpH51THH no nOBbIweHHIO KarreCTBa pa60T .nOJI2K-
HbI 6bITb TaK2Ke yrrTeHbI pa60TbI, Ha KOTopbIe Tpe6yeTc51 COCTaBJIeHHe
aKTa CKpbITbIX pa60T.

MepbI rro yCTpaHeHI1IO B03M02KHbIX HapyweHI1H rrpO'lHOCTH 3JIeMeHTOB
rrpI1 MOHTa2Ke,KJIa.n.KeH To rr.;

rro.n.60p cyUJ;eCTByIOruI1X HJII1 pa3pa60TKa HOBbIX yCTpOHCTB H rrpI1crro-
C06JIeHHH ,ll.JI516e30rracHoro BbIITOJIHeHH51pa60T;

pa3pa60TKa Mep rro 06ecrrerreHHIO 3JIeKTp06e30rraCHOCTI1;
06eCrre'leHHe 6e30rracHOCTH rrpH rrpHMeHeHHH TOKCHrrHbIX MaTepHaJIOB;
06ecnerreHHe 6e30naCHoCTH rrpH pa60Tax B 3HMHHX yCJIOBH51X.
K 06rueuJIOUJ;a.n.0'lHbIMMeporrpH51TH51MOTHOC51TC51:
opraHH3aII,H51 caHHTapHo-rrrrrreHH'leCKOrO H 6bITOBOrO 06CJIy2KHBaHH5I

pa60TaIOUJ;HX Ha CTpOHTeJIbHOH rrJIorua,ll.Ke;

BbI60p CHCTeMbIHCKyccTBeHHoro oCBerueHH51CTpOIITeJIbHOH rrJIorua.nKH,
pa60tIHX MecT, rrpOXO,L(OBH rrpoe3.noB;

6e30rraCHoe CKJIa.nHpOBaHHe MaTepHaJIOB;
06eCne'leHHe pa60rrHX nHTbeBOH BO.nOH;
orpa2K.neHHe orraCHbIX SOH;

yCTpOHCTBO BpeMeHHbIX aBTo.nopor, 06ecrrerrHBaIOrulix 6e30naCHOCTb
.n.BH2KeHH51.

B rr051CHHTeJIbHOH3arrI1CKe .n.HrrJIOMHOronpoeKTa CJIe.n.yeToc060e BHH-
MaHHe y,ll.eJIHTb rr02KapHOH rrpoepHJIaKTHKe. TIPH 3TOM He06xo,ll.HMO yKa-
3aTb MeCTa paCrrOJIO}KeHH51rrOCTOBnO}KapHOH 6e30rraCHOCTI1H OTBeTCTBeH-
HbIX JIHII,; HaJIHrrHe H COCTaB cpe.nCTB nO}KapoTyweHI151; pacrrOJIO}KeHHe
H KOJIH'leCTBOrr02KapHbIX rH.n.paHTOB,MeCT.nJI51KypeHI151, rrJIOUJ;a,ll.OKCKJIa-
.n.I1pOBaHI151orf!eorraCHbIX MaTepHaJIOB; pa3MeUJ;eHI1eMeCT .n.JI51 rrp0I13BO.n-
CTBa ra30- H 3JIeKTpOCBapO'lHbIX pa60T; HaJII1'lHe H pacrrOJI02KeHI1e rrpe.n.y-
rrpe,ll.I1TeJIbHbIX 3HaKOB H rrJIaKaTOB 0 Mepax rr02KapHOH 6e30rraCHOCTH.
KpoMe Toro, CJIe.n.yeTpaCCMOTpeTb BorrpOCbI 06yCTpOHCTBa Ha CTpOHrrJIO-
rua.n.Ke n02KapHOH CB513HI1 CHrHaJIH3aII,I1H; npe.nycMoTpeTb pa3pbIBbI npI1
pa3MeUJ;eHHH CTpOI1TeJIbHOrO X0351HCTBa; YKa3aTb TpaHcnopTHbIe rryTH
rr02KapHbIX MaWHH. Bce MepOrrpHRTI1R He .n.OJI2KHbIHOCI1Tb06UJ;I1HxapaK-
Tep, a 6bITb KOHKpeTI-IbIMH I1 yrrI1TbIBaTb yCJIOBH51 rrp0I13BO,ll.CTBa pa60'!'
H cTpOHTeJIbCTBa .n.aHHoro 06'beKTa.

B 3aBI1CI1MOCTHOT TeMaTI1KI1 rrpoeKTa MepOrrpHRTI151.n.OJI2KHbIOTpa2KaTb
TaKHe OCHOBHbIepeweHHR: oxpaHy I1 paII,I10HaJIbHOe HCrrOJIb30BaHHe 3eM-
JIH H .n.peBecHo-KycTapHHKoBOH paCTHTeJIbHOCTI1;peKyJIbTI1BaII,HIO (BOCCTa-
HOBJIeHIle) HapyweHHbIx 3eMeJIb; rrpe.n.yrrpe2K.n.eHHe 3arp513HeHH51 aTMO-
c¢epbI Bpe.nHbIMH BbI6pocaMH, 3arrbIJIeHHOCTH I1 3ara30BaHHocTH B03.nyxa;
yTHJIrr3au,H51 Bpe.n.HbIXOTXO.n.OBH 06e33apa2KHBaHHe CTorrHbIX BO.n.;3aUJ;HTa
fIHTbeBbIX H .n.pyrrrx BO.n.HbIXIICTorrHHKOB OT 3arpR3HeHH51 II pa.n.IIoaKTHB-
Horo H3JIy'leHII51, a TaK2Ke 3arp513HeHIIR rro.n.3eMHbIx BO.n.;CHH2KeHHe wy-
MOBbIX II BH6paII,I10HHbIX B03.neHcTBIIH Ha pa60'lIIX H OKPY2KaIOruyIO cpe-
.n.y; HCnOJIb30BaHHe CHRToro npII rrJIaHHpoBKe rrJIorua,ll.oK paCTHTeJIbHOrO
CJI051rpyHTa; rrpe.n.OTBparueHHe HeopraHH30BaHHoro BbIXO,ll.a rrO,ll.3eMHbIx
BO,ll..

Oco60e BHIIMaHHe CJIe,ll.yeT y,ll.eJIHTb MepOrrpH51TII51Mrro TerrJIO- H 3BY-
KOII30JI51II,IIH cTpo51ruerOC51 3,ll.aHIIR rrocpe.ncTBoM repMeTH3aUIIH CTbIKOB
orpa2K,ll.aIOUJ;lIXKOHCTpyKII,lIH II CTOJIRpHbIX lI3.neJIHH.

4.6. YKa3aHHSI 110 np0IofJBo,qCTBY pa60T

Y Ka3aHII 51 rro rrpoII3Bo.nCTBy pa60T rrOMeruaIOT Ha JIHCTe
TeXHOJIOrrrrrecKoH KapTb!. OHII .nOJI2KHbIOTpa2KaTb oc06eHHocTII OpraI-IH-
3aII,IIlI H TeXHOJIOrrrlI rrpoeKTlIpyeMoro cTpOIlTeJIbHOrO rrp0II,ecca. B rraCT-
HOCTH, YKa3bIBaIOT COCTaB OCHOBHbIX no.nrOTOBIITeJIbHbIX pa60T, rrpe.n-
wecTByIOruIIX BbIITOJIHeHIIIOBe.nyruero CTpOIITeJIbHOro rrpoII,eCca, rrpHHII,Il-
rrbI paC'lJIeHeHII51 3.naHIIR (coopy2KeHII51) Ha yrracTKII, 3aXBaTKH, 51pyCbI,
COCTaBCTpOIITeJIbHbIX rrOTOKOBH rrOCJIe.nOBaTeJIbHOCTbHX BKJIIOrreHH51B 06-
ruHH rrpoII3Bo,zr:cTBeHHbIH pHTM, oc06eHHocTII rrpIIMeHeHH51 cpe,zr:cTBMexa-
HH3aII,IIH II TaKeJIa2KHoro 060py.n.oBaHH51, rrOp51,ll.OKyCTaHOBKH OCHOBHNX
KOHCTpyKTHBHbIX 3JIeMeHTOB 3.n.aHII51.

4.1. MeponpHSITHSI no 6e30nacHocTH TpYAa,
npoTHBOnO)f(apHOI4 leXtOIKe H oxpaHe
oKpymatolqeH cpeAbl

Tpe60BaHIlR npaBIIJI 6e30rracHoro BbIITOJIHeHIl51cTpOIlTeJIb-
HO-MOHTa2KHbIXpa60T CJIe,zr:yeTyrrIlTbIBaTb Ha Bcex 3Tarrax rrpoeKTIIpoBa-
HII51 TeXHOJIOfIlIl Il opraHH3aII,IlII cTpOIITeJIbHOro npOII3BO,ll.CTBa. Oc060e
BHliMaHIIe ,ll.OJI2KHO6bITb y.n.eJIeHO.3TIlMBorrpocaM rrpIl pa3pa60TKe npoeKToB
rrpOIl3Bo.n.cTBa pa60T Il TeXHOJIOrIlrreCKIlX KapT Ha OT,ll.eJIbHbIecTpOIlTeJIb-
HbIe rrpou,eccbI. ITpoeKTHbIe peweHlI51 pa3pa6aTbIBaIOT, pyKOBO.n.CTBy51Cb
rrOJI02KeHII51MH CHHIT II 1-4-80 «TexHlIKa 6e30rracHocTII B cTpOlITeJIb-
CTBe», B He06xo.n.IIMbIX cJIyrra51x TaKHe pemeHII51 060cHoBbIBaIOT pacrre-
TaMlI II cxeMaMlI.

B cooTBeTcTByIOruHx pa3.n.eJIaX rroRCHHTeJIbHOH 3anlICKlI KypcoBoro
lIJIH .n.HnJIOMHOrOrrpoeKTa OTpa2KaIOTTeXHOJIOfIlrreCKIIe II 06ruerrJIorua.n.orr-
HbIe MepOrrplI51TII51 rro oxpaHe Tpy.n.a. K TeXHOJIOflI'leCKlIM MepOrrpH51TH5IM
OTHOC51TC51CJIe.n.YIOruHe:

rrpnBepKa MOHTa2KHOH TeXHOJIOrHrrHOCTII 3arrpoeKTlIpoBaHHbIx KOH-
CTpyKU,HH GTorrKH 3peHH51 y.n.06CTBH 6e30rracHocTII lIX MOHTa2Ka, a TaK2Ke
npI1MeHeHH51pa3JIIIrrHbIX Cpe,ll.CTBMexaHlI3au,I1H (rrplI He06xo,ll.I1MOCTI1npH-
BO,ll.51TcooTBeTcTByIOUJ;IIe pacrreTbI);
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r.nABA 5
KAnEHAAPHOE nllAHHPOBAHHE H PA3PA60TKA
CTPOHTEnI:tHbIX rEHEPAIIbHblX nIlAHOB
B AHnnOMHOM npOEKfHPOBAHHJ1

OCHOBHble peWeHH5I no TeXHO,i10nlH II opraHH3allJlIl CTPO-

WreJIbCTBa pa3pa6aTbIBaIOT npll COCTaBJIeHHH npoeKTa np0I13Bo,UcTBa pa-

601' (nnp), 51BJUlIOmerOC5I cocTaBHoH IJaCTbIO npoeKTa opraHII3aUIIII CTPO-

HTeJlbCTBa (noC). COCTaB H co,UeplKaHIIe nnp 3aBHC5IT 01' BlI,Ua CTpOIITeJIb-

CTBa II CJIOlKHOCTll npoeKTlIpyeMoro 06'beKTa. Ha B03Be,UeHlIe 3,UaHlIH,

coopylKeHHH HJIII lIX IJaCTeH nnp COCTaBJl5IIOT no pa60IJIIM IJepTelKaM.

OH ,UOJllKeH co,UeplKaTb CJIe,UyIOmee:

KaJleH,UapHblH nJIaH npOII3BO,UCTBa pa60T lIJlII KOMnJleKCHblH ceTeBoH
rpacjJHK;

CTpOHTeJlbHblH reHepaJIbHblH nJIaH;

rpacjJlIKlI nocTynJleHII5I Ha 06'beKT cTpOlITeJIbHblX KOHCTpyKUlIH, 113-

,UeJHIH MaTepIIaJIOB H 060py,UOBaH1I5I (nplI B03Be,UeRYIII 06'beKTa KOMnJIeKC-

Ho-6JIOIJHbIM MeTO,UOM pa3pa6aTbIBaIOT rpacjJlIK nOCTaBKlI yKpynHeHHblX

6JlOKOB);

rpacjJIIKlI ,UBII)KeH1I5I no 06'beKTy CTpOlITeJIeH II OCHOBHblX CTpOIITeJIh-

HhlX MaWHH;

TeXHOJIOmIJeCKIIe KapThl BblfIOJIHeH1I5I OT,UeJIhHbIX BlI,UOB pa60T;

peWeHH5I no np01I3BO,UCTBY reo,Ue3IIIJeCKlIX paCOT;

MepOnp1I5ITII5I no BhIIIOJIHeHIIIO pa60T MeTO,UOM CKB03Horo nOTOIJHOrO

6pHra,UHoro no,Up5l,Ua;

MepOnp1I5ITH5I no Be,UeHlIIO npH He06xo,UHMOCTH pa60T BaXTOBblM Me-

TO,UOM;

peWeHH5I no npOKJla'uKe BpeMeHHhlx ceTeH BO,UO, TenJIO- 11 EmeprOCHa6-

lKeHH 51, oCBemeHH5I C'rpOlITeJlbHOH nJIOma,UKlI 11 pa60IJHX MeCT;

nepeIJHH TeXHOJIOrI1IJeCKOrO HHBeHTap 51 H MOHTalKHOH oCHaCTKH;

cxeMbI CTponOBKH rpy30B;

n05lCHHTeJIbHYIO 3anIIcKy.

B COCTaBe ,UIInJlOMHOrO npoeKTa pa3pa6aTbIBaIOTC5I opraHH3aUlIoHHO-

TeXHOJlOrHIJeCKIIe peweHHH, KaK npaBHJlO, Ha B03Be,UeHHe 0,UHoro06'b-

eKTa. 06'beM 3a,UaH1I5I yCTaHaBJIHBaeTC5I pyKoBo,UHTeJIeM ,UHnJIOMHOrO

npoeKTa. npH STOM B03MOlKHa ,UHcjJcjJepeHUH~UH5I 3a,UaHH5I C ;teJIbIO 60Jlee

rJly60KoH npopa60TKlI OT,UeJIbHbIX nOJlOlKeHHH B paMKax 06meH CTpyKTypbl

npoeKTa.
KaJleH,UapHbIH nJlaH BBJUIeTC5I O,UHllM ll3 OCHOBHblX ,UOKyMeHToB no op-

raHll3aUllH CTpOllTeJlbCTBa, YCTaHaBJlHBaIOmllM TeXHOJlOrllIJeCKYIO nOCJIe-

nOBaTeJIbHOCTb BbIIIOJlHeHll5I pa60T, HX B3alIMHYIO yB5I3Ky 11 COBMemeHlle

eo BpeMeHll, CPOKll BbIIIOJIHeHll5I pa3JIllIJHblX Bll,UOB pa60T, nOTpe6HOCTb

B MaTepHaJIbHO-TeXHllIJeCKllX II TPY,UOBbIX pecypcax. Ha OCHOBaHllll STor~

IIJIaHa pa3pa6aTbIBaeTC5I rpacjJllK B03Be,UeHll51 06'beKTa C ,UeTaJIllSaUlIel1

BbIIIOJIHeHll5I no,UrOTOBllTeJIbHbIX, CTpOliTeJIbHO-MOHTalKHbIX II CneUlIaJIh-

HblX pa60T, a TaKlKe YKasaHlleM KOHKpeTHhlX llCnOJIHI1TeJIeH. npll STOM
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..J~--:~~blBaKlTCH HopMaTHBHble CpORH B03BeAeHHH 06,eK1'a. npOH3BOACTBeH'

f
Ha5I MOmHOCTb II HaJIIIIJlle TPY,UOBbIX peaypcoB reHnO'up5I,UHOH II cy6no,U-

. p5I,UHOH cTpOHTeJIbHhlX opraHllsaUIIH.

. B COCTaBe ,UllIIJIOMHOrO npoeKTa KaJIeH,UapHoe nJIaHHpOBaHl1e CTPO-

HTeJIbCTBa 06'beKTa MOlKeT 6bITb npe,UcTaBJleHO B BlllLe KaJIeH,UapHoro

'. nJIaHa (rpacjJHKa), ceTeBoro rpacjJHKa llJIH UHKJIorpaMMbI.

I..,,
' B saBHCHMOCTH 01' 06'beKTa npoeKTHpoBaHHH KaJIeH,UapHble nJIaHhl MO-

ryT 6blTb cJle,UYIOmlIX BH,UOB: cTpOHTeJIbCTBa KOMnJIeKC3 s,UaHHH (coopy-

lKeHHH); npOH3BO,UCTB3 pa60T no 06'beKTy; ocymeCTBJIeHIUI OT~eJIbHhIX

cTpOHTeJIbHblX npoueccoB. OHH COCTaBJIHIOTC5I Ha OCHOBaHllH ,UeHcTByIO-

mHX l-IOpM3TllBHblX ,UoKyMeHToB, pa60IJHX IJepTelKeH 11 cMeT, noc, ,UaH-

HblX 0 HaJIHIJllll MaWllH H MexaHH3MOB. CTpyKTypa, COCTaB II CTeneHhI lLeTaJI1I3aUlllI KaJIeH,UapHoro nJIaHa B ,UHnJIOMHOM npoeKTe yCTaHaBJIIIBa-

" eTC5I pyKoBO,UllTeJIeM npoeKTa.

5.2. npOeKTl'lpOBClHHe KalieHAClpHblX nliaMOD

(rpacpI'IKos)

KaJlef{,(JapflbtU nJlafl cmpOUmeJlbCmea KOMnJleKCas8aftuu (co-
0PYJlCefluu) paspa6aTblBaeTC5I B TaKoH nOCJIe,UOBaTeJIbHOCTll.

I. COrJI3CHO CHllD 1.04.03-85 «HOPMbl np0,UOJIlKHTeJIhHOCTH CTpO-

HTeJIbCTBa H 33,UeJIa B cTpOllTeJIbCTBe npe,UnpllflTllH, 3lLaHllH II coopylKeHHH»,

YCTaHaBJIllBaIOTC5l CPOKll BBo,Ua B SKCnJIyaTaUHIO oIJepe,UeH 11 nycKOBblx

KOMnJIeKCOB, a TaKlKe CpOKH B03Be,UeHll51 OT,UeJIbHbIX 06'beKToB. Oqepe,UhIO

C'rpollTeJIbCTBa CIJllTaeTC5I KOMnJIeKC 3,UaHllH II coopYlKeHllH, CI10C06HbIH

BbrnycKaTb IJaCTb 06'beMa rOToBoH npo,UyKUllll. TaK, aBTOM06HJlbHbIH 3a-

BOlL MOlKHO CTpOlITb OIJepelL5IMll, II KalK,Ua51 OIJepe,Ub 6y,UeT BbrnYCKaTb 1'0-

TOBble aBTOM06llJIH. DPll CTpOHTeJIbCTBe MHKpopaHOHa OIJepe,UblO CTpO-

HTeJIbCTBa 5IBJI5IeTC5I KBapTaJI C KYJIbTYPHO-6bITOBbIMlI, 06meCTBeHHhlMH

H lLPYfllMll 06CJIylKllBaIOmHMH 3,UaHH5IMll. B KaIJeCTBe nycKoBoro KOMnJIeK-

ca MOlKeT 6bITb IIpHH5IT KOMnJIeKC 3,UaHllH (coopylKeHHH), BbrnYCKaIOmllH

KaKOH-JIH60 BlllL npOlLYKILllll (OT,UeJIbHble y3JIbl, ,UeTaJIII, arperaTbl), lIC-

nOJlb3yeMoH B 110CJIe,UYIOmllX npOll3BO,UCTBeHHbIX ILllKJIaX no H3rOTOBJIeHllIO

KOHeIJHOrr I1pO,UyKUllll. u

2. Ol1pelLeJI5IeTC5I pacnpe,UeJIeHlle KanllTaJIbHblX BJIOlKeHllH no ro,UaM

CTpOllTeJIbCTBa, yCTaHaBJIIIBaeTC5I 06'beM cTpOllTeJIbHO-MOHTalKHblx pa60T.

3. COCTaBJI5IeTC5I KaJleH,UapHbIH n,IIaH pa60T, KOTopble npelLcTollT

BbIl10JIHIITb B OCHOBHOH nepHo,U cTpOlITeJIbCTBa (Ta6JI. 5.1).

CMeTH85I CTOHMOCTb,
HaUMeHOBaHHe OT.n;eJIbHbIX ThIC. pyo. Pacrrpe.n;eJIeHlie KarrHTaJIbHh'J<

3.n;aHHfi, coopymeHHfi BJIomeHHfi H OOloeMOH
HOMep HJIH BHi\OB paGOT ClJ?pOHTeJIbHO- MOHTa LKHbTX

CTpOKH ~ BWi\eJIeHHeM rrycKoHoro B T. q. paGOT no nepHOi\aM CTpOH-
HJIH rpai\OCTpOHTeJIbHOrO Bcero

cTpOHTeJIbHO'" TeJIhCTBa (KBapTaJIaM, rOi\aM),
KOMnJIeKca) MOHT8}J{HhlX ThIC. PyG.

paGOT

A B 1 2 3_14



HOMeHKJIaTypy s,uamIii H cOOpY2KeHHll (rpa¢a E) YCTaHaBJIHBaIOT
B saBHCHMOCTHOT BH,ua H oco6eHHocTell CTpmITeJIbCTBa. Pacrrpe,ueJIeHHe
KarrHTaJIbHbIX BJI02KeHHll H 06'beMOB CTpmneJIbHO-MOHTa2KHbIX pa60T
(rpa¢bI 3-14) CJIe,uyeT rrpHBo,uHTb B BII,ue ,up06H, r,ue B qHCJIHTeJIe3arm-
CbIBaIOT 06'beM KanHTaJIbHbIX BJI02KeHHIr, B 3HaMeHaTeJIe - 06'beM CTPO-
HTeJIbHO-MOHTa2KHbIX pa6oT. ,UJI51 06'beKTOB 2KHJIHmHO-rpa2K,uaHcKoro
cTpOHTeJIbCTBa06'beMbI CMP pacnpe,ueJI51IOTrro Mecm~aM, a ,uJIH rrpoMbIIll-
JIeHHbIX KOMnJIeKCOB- rro ro,uaM.

KaJleHdapHbtU nJlaH npou38odcm8a pa60m no o6'OeKmy pa3pa6aTbIBa-
eTCH B COCTaBeDDP. DPH 3TOM CJIe,uyeT BbI,ueJI5lTb rro,urOTOBHTeJIbHbIll
II OCHOBHOll rrepIIo,ubI CTpOIITeJlbCTBa 06'beKTa. B rro,urOTOBHTeJIbHbIll rre-
pHO,u rrpe,uycMaTpIIBaeTC5I BbIIlOJIHeHIIe CJIe,uyIOmHXpa6OT:

c,uaqa-rrpHeMKa reo,ue3HqeCKOll pa36IIBOqHOll OCHOBbI ,uJIH OO'beKTa
CTpOHTeJIbCTBa, rrpOKJIa,uKa IIHJKeHepHbIX ceTell, BpeMeHHbIX H rrOCT05IH-
HbIX ,uopor; .

OCBOOOJK,ueHlleCTpOHTeJIbHOllfIJIOma,uKll (CHOCCTpoeHHll, JIIIHIIll ~')JIeK-
Tporrepe,uaq, paCqIICTKa TeppI1TopHH lIT. n .);

rrJIaHHpOBKa TeppHTopIIH CTpOHTeJIbHOll rrJIOma,uKII;
IIcKycCTBerIHOe rrOHHJKeHIIe rrpH Heo6xo,uIIMOCTII ypOBH51 rpyHToBbIX

BO,u;
rrepeKJIa,uKa cymeCTBYIOmI1X H npOKJIa,uKa HOBbIX IIHJKeHepHbIX ceTell

IT ,uopor;
yCTaHoBKa HHBerITapHbIX BpeMeHHbIX orpaJK,uemIll CTpOIITeJIbHOll nJIO-

ma,uKII;
yCTpOllCTBO CKJIa,uCKHXrrJIOma,uOK II nOMemeHIIll ,u.iIHxpaHeHIIH MaTe-

pIIaJIOB, KOHCTpyKUHll II o6opy,uOBaHIIH;
opraHH3aUH5I CB513H,uJI51onepaTHBHoro ,uHcrreTQepCKOro ynpaBJIeHII51

npOH3Bo,uCTBOMCMP;
pa60TbI rro 06eCneqeHIIIO CTpOIITeJIbHOll nJIOma,uKH npOTIIBOrrOJKap-

HbIM Bo,uOCHa6JKeHIIeMII IIHBeHTapeM, OCBemeHIIeM Ii cpe,uCTBaMH CHma-
JIH3aUHH.

BeCb UHKJI rro,urOTOBIITeJIbHbIX pa60T ,uOJIJKeH 6bITb TeXHOJIOrHtIeCKII
YBH3aH C06mHM rrOTOKOMOCHOBHbIXCTpOIITeJIbHO-MOHTaJKHbIXpa60T. DpII-
Mep COCTaBJIeHII5IKaJIeH,uapHoro nJIaHa rrpOII3Bo,uCTBa pa60T no 06'beKTy
npIIBe,ueH B Ta6J1. 5.2.

DPII pa3pa6oTKe KaJIeH,uapHoro nJIaHa npoH3Bo,ucTBa pa60T ueJIeCO-
o6pa3Ho pyKoBO,ucTBoBaTbcH cJIe,uyIOmHMII npHHUHnaMII:

pa60TbI OCHOBHoro nepIIo,ua CTpOIITeJIbCTBa CJIe,uyeTHaqIIHaTb TOJIbKO
nOCJIeOKOHqaHHH rro,urOTOBIITeJIbHbIX pa6oT;

Ha,u3eMHbIe KOHCTpyKUIIII HaqIIHaIOT B03BO,uIITb TOJIbKO rrOCJIeyCTpOll-
CTBa no,u3eMHoll qaCTII 3,uaHIIH (coopyJKeHHH) H o6paTHoll 3aCbIIlKII KOTJIO-
BaHOB, TpaHillell, na3YX;

B KaJIeH,uapHoM nJIaHe ,uOJIJKHbI6bITb yqTeHbI Bce rro,urOTOBIITeJIbHbIe
H OCHOBHbIe pa6oTbI, BKJIIOtIaH IIHJKeHepHOe o6opy,uoBaHIIe 3,uaHHH (co-
opyJKeHHH), a TaKJKe 6JIaroycTpollcTBO TeppIITopHII II c,uaqy 06'beKTa B 9KC·
TIJIyaTaUIIIO;

npoeKTHpoBaHIIe BbITIOJIHeHHHpa60T C nOMOmbIO nOTOqHbIX MeTo,uOB;
IICnOJIb30BaHlie HaH60JIee nporpeCCHBHbIX MeTo,uOBnpoH3Bo,ucTBa paM

OOT, opraHH3aUIIII npOH3BOACTBaII Tpy,ua pa60QIIX;
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MaKCHMaJIbHOenpHMeHeHIIe cpe,ucTB KOMnJIeKCHOllMexaHII3aUIIH II .9KO-
HOMHqeCKH ueJIeC006pa3HOll aBToMaTII3aUIIH npOII3Bo,ucTBeHHbIx CTpO-
HTeJIbHbIX npoueccoB;

06maH rrpo,uOJIJKHTeJIbHOCTbB03Be,ueHIIH 06'beKTa He ,uOJIJKHanpeBbI-
lllaTb HopMaTIIBHOIr (CHIlD 1.04.03-85);

o6eCrretIeHIIe MaKCHMaJIbHOrO COBMemeHHH B rrpocTpaHcTBe H BpeMeHH
cTpOHTeJIbHO-MOHTaJKHbIXpa60T G YQeTOMTpe60BaHIIIr TeXHIlKH oe30nac-
HOCTII;

paBHoMepHocTb H HenpepbIBHocTb BbIllOJIHeHH5I pa60T B COOTBeTCTBHII
G rrpIIH5ITbIMII MeTo,uaMII IIX rrpOH3Bo,ucTBa, BblCOKoe KaqeCTBO CTpOIITeJIb-
CTBa;

npoeKTIIpOBaHI1e pa60TbI BbIcoKonpoII3Bo,uIITeJIbHbIX II ,uoporOCT051mIIX
MaIllHH II MexaHII3MOB B ,uBe-TpH CMeHbI, a pa6oT, BbITIOJIHHeMbIX
BpyQHyIO, - B O,uHy-,uBe CMeHbI.

MeTo,uHI(a pa3pa6oTKII KaJIeH,uapHoro nJIaHa rrpOII3Bo,ucTBa pa60T
no 06'beKTy COCTOIITB CJ1C,uYIOmeM(pliO. 5.1): onpe,ueJIHIOT HOMeHKJIaTypy
paooT; rro pa60qHM qepTeJKaM no,uCtIIITbIBaIDT OO'beMbI paooT; yCTaHaB-
JIIIBaIDT ,uJI51KaJKjIoro BIIAa paooT MeTo,ubI HK BbITIOJIHeHH51II npoII3Bo,uHT
BbIOOPHeo6xo,uHMbIX MaIIIIIH H MexaHH3MOB; paCCQHTbIBaIDTTpy,uoeMKocTb
pa60T B qeJIOBeKo-,uH51XH MaIIIIIHO-CMeHax; Ha3HaqaIOT CMeHHOCTbpa6oT;
yCTaHaBJIIIBaIDT TeXHOJIOfHqecKYIO nOCJIe,uOBaTeJIbHOCTb BbIllOJIHeHHH
KaJK,uoro BH,ua pa60T H onpe,ueJI51IDTHX npo,uOJI2:I<HTCJIbHOCTb;paCCQH-
TbIBaIDT COCTaB 3BeHbeB H 6pIIra,u; COCTaBJIHIDT rpa¢HK BbInOJIHeH!:IH
pa6oT.

HaIIMeHoBaHIIe pa60T (CM. rpa¢y 1 TaOJI. 5.2) 3aBIICIIT OT HOMeHKJIa-
TypbI BbIIIOJIH51eMbIXCTpOHTeJIbHbIX npoueccoB, pacnOJIaraeMblx B HX Tex-
HOJIOrrrqeCKOll nOCJIe,uOBaTeJIbHOCTH.DPH 3TOM paooTbI ueJIeCOOOpa3Ho
crpynnHpoBaTb no BH,uaM II nepHo,lJ,aMHX BbIllOJIHeHIIH. TaK, eCJIII ,uIII1-
JIOMHIIK pa3pa6oTaJI TeXHOJIOrrrqecKYIO KapTy Ha MOHTaJK KapKaca npo-
MbIIIIJIeHHOfO 3,uaHHH, TO B KaJIeH,uapHOM nJIaHe Bce npoueCCbI, CB513aHHbIe
C MOHTaJKOM. rreJIeC006pa3HO OO'be,uIII-IIITb B O,uHy rpa¢y «MOHTaJK Kap-
Kaca 3,uaHIIH».

06'beM paOOT (rpa¢bI 2, 3) paCCqIITbIBaeTcH no pa60qHM qepTeJKaM,
BbIpaJKaH HX B HopMaTHBHbIX e,uIIHHuax.

3aTpaTbI Tpy,lJ,apa60QHX II MaIllIIH (rpa¢a 4) onpe,ueJ151IDTno HopMaTHB-
HbIM ,uoKyMeHTaM C yqeTOM nJIaHHpyeMoro pOCTa npOH3Bo,uHTeJIbHOCTII
Tpy,ua. B qIICJIIITeJIe npOCTaBJIHIDT 3aTpaTbI Tpy,ua pa60QHX, B 3HaMeHa-
TeJIe - MaIIIIIHO-CMeHbI. ,U.n51pa60T, Ha KOTopbIe COCTaBJIeHbITeXHOJIOrrr-
tIeCKHe KapTbI, Tpy,u038TpaTbI npIIHIIMaIDTC51 no KaJIbKYJI51UH51M.

Tpy,uoeMKOCTb pa60T nO,lJ,rOTOBHTeJIbHOrOnepHo,ua, npII yCTpOllCTBe
IIHJKeHepHbIX ceTell, cpe,uCTB CBH3H, a TaKJKe no HeYQTeHHbIM pa60TaM
onpe,ueJI51eTC51nocpe,ucTBoM ,ueJIeHII51COOTBeTcTByIDmellCMeTHOllCTOHMOCTII
pa60T Ha ,uHeBHyID BbIpa60TKy o,uHoro pa6oqero, KOTOpyID opIIeHTII-
POBOqHO npHHIIMaIOT CJIe,uyIOmell, pyo!QeJI.-,ueHb: ,uJI51 pa60T no,urOTO-
BHTeJIbHOrO nepHo,ua H HeyqTeHHbIX pa60T - 20; BHyTpeHHHx caHHTapHo-
TeXHHQeCKHX pa60TH pa60T no ra3H¢HKaUIIII - 50; 9JIeKTpOMOHTaJK-
HbIX pa60T H pa60T no TeJIe¢OHII3aUHH H pa,uHoepIIKaUIIII - 45; paooT no
03eJIeHeHHID H oJIaroycTpOH:CTBy TeppIITopHH - 30; MOHTaJKy TeXHOJIOrH-
tIeCKOrO o60py,uOBaHII51 - 120.
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COCTaB 3BeHa pa60'IHX 110 11poepeCCII5IM~OJDKeH COOTBeTCTBOBaTbHOp-
MaTHBHbIM ~aHHbIM Ha 011pe~eJIeHHbIli BH~ pa60T, a 3aTeM lI3 3BeHbeB
KOM11JIeKTYIOT6pHra~bI (rpaepa 10). OpH STOM qHCJleHHOCTb C11eUHaJIH3ll-
pOBaHHbIx 6plIra~ He ~OJI)KHa 11peBbIIIlaTb 20-25-Tli qeJIOBeK, KOM11JIeKC-
HbIX - ~O 50-TII qeJIOBeK. OPli paCqeTe COCTaBa 6plIra~ CJle~yeT llMeTb
B BH~y, qTO 11epexo~ C O~HOli pa60TbI Ha ~pyryIO B 11pe~eJIax B03BO~lIMoro
06beKTa He ~OJIJKeH BbI3bIBaTb H3MeHeHHll B qlICJIeHHOCTli 6plIra~bI II KBa-
JIHepliKaUlIli ee qJIeHOB.

,UaHHbIe KaJleH~apHoro IlJIaHa CyMMHpyIOT 110 rpaepaM 4 II 7, pe3yJIb-
TaTbI KOTOpbIX He06xo~llMbI 11pII paCqeTe TeXHllKO-SKOHOMHqeCKllX 110Ka-
3aTeJIeli. Ha OCHOBaHliH paCqeTHbIX ~aHHbIX (CM. Ta6JI. 5.2) pa3pa6aTbI-
BaIOT KaJIeH~apHbIli 11llaH (rpaepIIK) cTpOIITeJlbCTBa 06beKTa.

OPO~OJI)KIITeJIbHOCTb pa60T Ha rpaepliKe 0603HaqaeTCH JlllHilell-BeKTO-
paM, Ha~ KOTOpbIM YKa3bIBaeTCH KOJIIIqeCTBO pa60qllX, BbIl10JIH5lIOIUliX
~aHHbIli cTpoHTeJIbHbIli Ilpouecc II qIICJIO CMeH pa60TbI B cyTKll. Opil pa3-
pa60TKe rpaeplIKa CJle~yeT Ilpe~ycMaTpliBaTb paBHoMepHoe HCIlOJIb30Ba-
HIIe paaOqIIX. ,UJl5l SToro IlapaJIJIeJlbHO C pa3pa60TKoli OCHOBHoro Ka.neH-
~apHoro Il.naHa B~qepqllBaIOT rpaepliK ll3MeHeHll5l qllc.neHHOCTII pa60qllX
3a KaJK~bIli ~eHb 11ocpe~cTBoM cyMMHpOBaHII51 cooTBeTcTByIOIUlix ~aHHblx
IlO BepTlIKa.nII. ,U.nH oueHKll 11paBll.nbHoCTH llC110.nb30BaHII5l pa60qeu CII.lIhI
HCIlO.nb3YIOT KOsepepHUIIeHT HepaBHoMepHocTil ~BHJKeHII51 pa60qIIX, onpe-
~e.n5leMbIU KaK qaCTHOe OT ~e.neHllH MaKcIIMa.nbHoH qHc.neHHOCTH pa60qIIX
Ha 06'beKTe Ha llX cpe~HIOIO qIIc.neHHOCTb. Cpe~HIOIO qHc.neHHOCTb paao-
'IliX Haxo~HT ~e.neHileM cyMMapHoH Tpy~oeMKocTH B03Be~eHIIH 06beI<Ta
Ha 3a11JlaHlipOBaHHbIli CpOK cTpoIITe.nbcTBa 110 Ka.neH,lI.apHoMy rpaepIIKy,
yMHOJKHB 11o.ny'leHHOe 'lllClIO Ha KOsepepIIUIIeHT 1,1. 3TOT KOsepepIIUIIeHT
Y'IliTbIBaeT HeBbIXO~bI Ha pa60Ty 110 YBaJKHTe.nbHbIM IlpII'lilHaM (60.ne3HII,
oTIlycKa).

Pa3pa60TaB Ka.neH~apHbIH n.naH, o11pe~e.nHIOT OCHOBHbIe TeXHHKO-
ElKOHOMlIqeCKile 110Ka3aTe.nII, xapaKTepII3yIOIUlie 9epepeKTIIBHoCTb 11pHH5l-
TbIX B II.naHe opraHll3aUHoHHo-TeXHOJIOrIlqeClmX pemeHHH, K KOTOpbIM
OTHOCHTC5l c.ne~YIOIUIIe: 06IUa5l IlPO~o.nJKIITe.nbHocTb cTpoIITe.nbcTBa, co-
oTBeTcTBYIOIUa5l HopMaTIIBHbIM cpoKaM; y~eJlbHa51 Tpy~oelvIKocTb pa60T
(cooTHomeHlle cyMMapHblx 3aTpaT Tpy~a K cTpollTe.nbHoH IIJIII IIoTpe61I-
TeJlbCKOH xapaKTeplIcTllKe 06beKTa, BblpaJKeHHOli B HaTypaJlbHbIX H3Me-
pIlTe.n5lx: 1 M3 3~aHIIH, 1 M2 JKlI.nOH n.nOIUa~H, O~HO MeCTO, OjIHa KoiiKa);
Bblpa60TKa Ha 1 qeJI.-~eHb (oTHomeHHe cMeTHoH CTOHMOCTlicTpOHTeJIbCTBa
K 06IUeH Tpy~oeMKocTli pa60T), py6/'leJI.-~eHb; ypoBeHb MexaHH3aUHII
OCHOBHbIX cTpOHTeJIbHO-MOHTaJKHbIX pa60T (xapaKTeplicTilKa B npoueHT-
HaM OTHOIIleHlIH B~IIOJIHeHHbIX MexaH1I3HpOBaHHbIM CIIoc060M pa60T K 06-
IUeMy 06beMy ~aHHoro BlI~a pa60T B HaTypaJIbHOM BblpaJKeHHI1); K09¢-
¢lIUHeHT HepaBHoMepHocTH ~BllJKeHll51 pa60'leH CIIJlb1.

Ha OCHOBaHllll KaJIeH~apHoro IIJIaHa pa3pa6aTbIBaIOT rpa¢HK nOCTYl1-
.neHlIH Ha o6beKT cTpOIITeJIbHbIX KOHCTpyKUllH, H3~eJIIIll, MaTepIIaJIOB
II 06opy~oBaHll5l (Ta6JI. 5.3) H rpa¢HK pa60TbI OCHOBHbIX CTpOIITeJ1bHbIX
MaIIlIIH II MexaHII3MOB (Ta6.n. 5.4).

Ka/lefliJapflbll1 nAafl (cparjJuK) BbtnOAfleflUJl omiJeAbflblX npOl-feCCOB pa3-
pa6aTbIBaIOT B COCTaBe TeXHo.nornqeCKIIX KapT. 00 cocTaBy rpaep OH
MOJKeT COOTBeTCTBOBaTb KaJIeH~apHOMY IIJIaHy IIPOll3BO~CTBa pa60T, a 110

1'27

Onpe,QeneHV18 HOMeHKnaTypbl

III 06b€MOB pa60T

npoeKTHpOBaHHe npOH3BOACTBa pii60T J

Onpe,Qen€HV1€ TpYAoeMKOCH1 VI 3aTpar
MaWVlHHoro speMeHH

COCr8SJl€Hl-1e rpa¢V1Ka nocrynneHVlR
Ha 06b€KT MarepVlanOB

Onpe.o.eneHVl€ norpe6HOCH1 8 Mareplt1anbHO·
reXHlt1lJ€CKY1X pecypcax

KNnpOJlb K8Y€CTBa

crpOVlTeJlbHO-MOHT8>KHbIX pa60T

HaHeceHHe T3n ~a JlHC~T~~~

I
I

Onpe,QeneHVl€ reXHVlKO.3KOHOMVl48CKIt1X

nOKa3aTene~

npOVl3BOJJ,CTBO pa60T no 6pV1ra.L\HOMY

X03F1~CTBeHHOMY paCYeTy

MepOnp"AmA no oxpaHe TpYAa
H OKpY>I<a1Ol11e~ cpeAbl

BbI60p He06xo~IlMbIX MamllH, MeXaHll3MOBll Cpe~CTB MaJIOH IvIeXaHlI-
3aUllll (rpa¢bI 5, 6) 3aBllCIIT OT yC.nOBllll: IIPOll3Bo~eTBa, 06beMOBII npo-
,ll;OlIJKllTe.nbHOCTIIBbwo.nHeHllH pa60T (MeTO~bI Bblaopa MaIIlllH II MeXaHll8-
MOB 110 TeXHllqeCKllM IlapaMeTpaM CM. B r.n. 3).

OPO~OJIJKllTeJlbHOCTb OT~e.nbHbIX Bll~OB pa60T (rpa¢a 7) paCC'lJ1TbI-
BaeTCH ~eJ1eHlIeM KOJIll'IeCTBa MaUIHHO-CMeH (rpa¢a 6) Ha Ko.nlIlleCTBO
CMeH pa60TbI MaIIlHH (rpacjJa 8).

tIHc.neHHocTb pa60'lllX B cMeHy (rpa¢a 9) OIIpe~eJI5lIOT ~e.neHlleM TPY~O-
eMKOCTll ~aI-IHOrO BlI~a pa60T Ha 11po~omKllTe.nbHocTb ee BbIIIOJIHeHllfl
(rpa¢a 7).
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5.3. fpa$HK nocTynJleHHlI ua oObeKT cTpOHTeJlbHbIXKOUCTPYK~Hfi,HS.I\eJlMif,
MaTepMaJlOBM o6opY.l\oBauHH

HallMOHOBaHHe CTPOHTeJIbHblX
KOHCTPYKl.\Hll, 1l3,l\eJIllll MaTepHaJIOB E,l\IlIlIll\a I(OJIHQeCTBO ,n:aTa nocTynJIeHIl>I

Il o6opYAoBaHIl>I

I 2 j 4

H3 HHX orrpe,n:eJI51lOT3HaqeHH51 rrapaMeTpOB: rrpOCTpaHCTBeHHbIX (qHCJIO
3Ta)Kell: B 3,n:aHHH, MOHTa)KHbIX yqaCTKOB H 3aXBaTOK); TeXHOJIOmqeClmX
(KOJIHqeCTBO rrpOCTbIX H CJIO)KHbIX rrpoueCCOB, COCTaBJI51lOIUHXCTpOHTeJIbo

HbIH rrOTOK, qHCJIOpa60qHX B 3BeHe) H BpeMeHHbIX (MO,lJ,YJIbUHKJIHqHOCTH,
rrp0,lJ,OJI)KHTeJIbHOCTbqaCTHbIX rrOTOKOB).3HaqeHH51 3THX rrapaMeTpOB BbI-
qIICJIHlOTB rrpouecce COCTaBJIeHH51KaJIbKyJI51UHHTPY,lJ,OBbIX3aTpaT H 3apa-
60THOii rrJIaTbI (Ta6JI. 5.5) H TeXHOJIoruqeCKHX HOpMaJIell: ,lJ,JI51Ka)K,lJ,OHCTa,lJ,HH
B03Be,lJ,eHH51MHOr03Ta)KHOro 3,lJ,aHH51.

HaHMeHOBaH He CTpOHTeJIbHblX KOJlHqeCTBO
Cpe,l\HeCYTOqHOe qllOJIO MaUIIlH

E,l\HHIll\a no ,n;HflMt He,lJ;e.nHM, MeCHI.l.aM
MaUJHH H MexaHH3MOB MallIHH

I I 2 I 3 I 4

1 2 3 4 I 5 I 6 I 7

5.5. KaJlbKYJlg~Mg TPY.I\OBMX3aTpaT H 3apaooTuoH nJlaTM ua cTpOMTeJlbCTBO
a-9TalKuoro m-ceK~HOUHoro lKHJlOrO3.1\aUMH

HaHMeHOBaHHlO pa60T (OrrepaUHll:) YB513bIBaeTC51 C pa3pa6aTblBaeMbIM
rrpOueCCOM (CM. § 4.3.)

Ceme8bte eparjJUKU Heo6xo,lJ,I1MbI rrpH CTpOHTeJlbCTBe KOMrrJIeKCOB (KOM-
rrJIeKCHble ceTeBble rpaepHKH) HJIH OT,lJ,eJIbHbIXCJIO)KHbIX coopy}KeHHii
(o6beKTHble ceTeSble rpaepHKH). OpH HX pa3paOOTKe CJIe,n:yeT pyKOBOk
CTBOBaTIDC51OCHOBHbIMl1 rrOJIO)KeHl151Ml1,H3JIO)KeHHbIMH B yqeOHOll: H Tex-
HIIqeCKOll: JIHTepaType [22, 23].

I

"
TpY,l\03aTpaTbl,

0 qeJI."'CMeH COCTaBu
OCHOBaBHe 061SeMbl pa60Tu 3BeHa,Q)

"" 3apnJlaTa~ 6pHral\bl
0
p,

py6.'" '"E1 "'" :a

'"
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I 2 3 4 5 6 7 8 9 10 11 12 i3

5.3. npOElH:nlpOSiIJIHHe B03BeAeHJdl o!5heKToB
.HiIJIO'Hoae IJ.I-iKl'iOrpaMM

IJ;IIKJIOrpaMMbI, rrpe,lJ,JIO)KeHHblenpoep. M. C. EY,lJ,HIIKOBbIM
B 30-x rO,lJ,ax, rrpIIMeH51lOTC51B YCJIOBH51XMHorOKpaTHO rrOBTop51lOIUI1XC51
oObeMoB paooT rro cooTBeTcTBylOIUHM 3aXBaTKaM HJIH yqaCTKaM H3 001,.
eKTe. KaK rrpaBIIJIO, HX peKOMeH,lJ,yeTC51IICrrOJIb30BaTb rrpH CTpOIITeJIb-

I CTBe MHOr03Ta)KHbIX )KIIJIHIUHO-rpa)K,lJ,aHCKHX 3,lJ,aHHH H JIHHeHHbIX
06beKTOB OOJIbillOll: rrpOT51)KeHHOCTH(,lJ,opor, HH)KeHepHbIX ceTeii). .lI.JI51
OObeKTOB )KHJIHIUHO-rpa)K,lJ,aHcKoro CTpOH,TeJIbCTBa MO)KeT ObIl'b TaK)Ke
pa3paOOTaHa UHKJIOrpaMMa rrOToqHOll: 33CTpOll:KII KOMnJIeKCa 3,lJ,aHHll:
(KBapTaJIa, MaCCl1Ba).

MeTO,lJ,l1IW rrpoeKTHpOBaHH51 rrOToqHOrO CTpOHTeJIbCTBa MHOroSTa/HHbIX
3,lJ,aHHll: Ha OCHOBe UIIKJIOrpaMM COCl'OHT B CJIe,lJ,YlOIUeM[IS]. B03Be-
,lJ,eHHe3,lJ,aHH51rrpe,lJ,cTaBJI51eTC51B BH,lJ,eqeTblpeX TeXHOJIOmqeCKHX CTa,lJ,HI1,
I - B03Be,lJ,eHIIe rrO,lJ,3eMIWll: qaCTH 3):(aHII51; II-B03Be,lJ,eHHe Ha3eMHoH
qaCTII 3,lJ,aHH51; III - yCTpOI1CTBO KpOBJIH; IV - OT,lJ,eJIOqHble pa60TbI.
B OT,lJ,eJlbHbIXcJIyqa51x cTpOWreJIbCTBO 3,lJ,aHHll:MO)KeT paccMaTpHBaTbC51
B TpH CTa,lJ,HH,KOr,lJ,aB03Be,lJ,eHHerrO,lJ,3eMHOHH Ha3eMHOH CTa,lJ,HH COBMe-
w,aeTC51B O,lJ,HY•

.lI.JI51 oCYIUeCTBJIeHH51cTpOHTeJIbHO-MOHTa)KHbIX pao01' Ka)K,lJ,OHC1'3,lJ,IIH
opraHII3YlOTC51 CrreUIIaJIH3IIpOBaHHble cTpOHTeJIbHble rrOTOKH, cTpyKTypa
KOTOpbIX 3aBHCHT OT COCTaBJl51lOIUIIXIIX rrpoCTbIX H CJIO)KHbIX CTpOI1TeJIb-
HbIX rrpou;eccOB. OOCJIe yCTaHOBJIeHH51CTpyKTyp nOTOKOB ,lJ,JI51Ka)K,lJ,oro
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KOJIHqeCTBO MOHTa)KHbIX II oT,lJ,eJIOqHbIXyqaCTKOB ,lJ,JI51Ka)K,lJ,oro 3):(3-
HHll yCTaHaBJIIIBaeTC51 B 3aBl1CHMOCTH01' KOJIHqeCTBa ceKUHH, npl1H51l'bIX
,lJ,JI51MOHTa)KHbIX pa60T KpaHoB, CTPOHTeJIbHbIX H OT,lJ,eJIOqHbIX opHra,lJ"
HopMaTHBHOH rrpO,lJ,OJI)KIITeJIbHOCTHCTpOHTeJIbCTBa.

B MHoroceKUHoHHbIX )KHJIbIX 3,lJ,aHH51XB lcaqeCTBe saXBaTKII rrpHHH-
MaIOT O,lJ,Hy-,lJ,BeceKUIIH B npe,lJ,eJIax 3Ta)Ka • .lI.JI51opraHII3aUIIH rrOTOqHO-
CTH BbIIlOJIHeHIIH pa60T Ka)K,lJ,bIll:MOHTa)KHbIll: yqaCTOK ,lJ,OJI)KeHCOCT051Tb
MIIHl1MyM H3 ,lJ,ByX 3aXBaTOK.

KaJlbKYJI51UHH TPY,lJ,OBbIX3aTpaT H 3apa6oTHOH rrJIaTbI SarrOJIH51eTCH
B TaKOM rrOpH,lJ,Ke. B rpaepe 3 epl1KCHPYlOTC51Bce oOIUecTpOIITeJIbHble, cne-
UHaJIbHble H OT,lJ,eJIOqHble rrpoueCCbI B TeXHOJIOrHqeCIWH rrOCJle,lJ,OBaTe.nb'

HOCTHHX BbIIlOJIHeHH51C paCqJIeHemleM)l,o npocTbIX npoueCCOB, T. e. B BH-
,lJ,e,KaK OHH rrpHBe.n.eHbI B EHl1P. B rpaepbI 4-6 3anIICbIBaIOTC51 ,lJ,aHHble'
Ha OCHOBaHHHEHHP IIJIII BHyTpIIBe,lJ,oMcTBeHHblx yKpyrrHeHlIblx KaJIbKyJIH-
UHll:. OObeMbI pa60T rro Ka)K,lJ,OMyrrpoueccy (rpaepbI7-9) orrpe,lJ,e.n5HOTCH
rro paOOqHM qepTe)KaM (IIJIH cMeTaM) rrOCJIe cooTBeTcTBylOIUcii KoppeKTH-
pOBKH (OT o6IUero K qaCTHoMy - OT oObeMa Ha Bce 3,lJ,aHIIeK 06beMy pa60T
Ha yqaCTKe, 3aXBaTKe, ceKUIIH). TpY,lJ,03aTpaTbI H 3apaooTHylO rrJIaTy
(rpaepbI 10, 11) Bblql1CJI51lOTYMHO)KeHHeM cooTBeTcTBylOIUHx HopMaTHBa
BpeMeIHI H pacu;eHKH Ha oObeM pa60T no yqaCTKy H 3aXBaTKe . .lI.aHHble rpaep
12, 1:) npHHHMalOT rro EHHP.



Ha OCHOBaHI1I1 KaJIbKYJIHUI1I1 TPY,ll.OBbIX 3aTpaT II 3apIIJIaTbI COCTaBJIH-
,eTCH TeXHOJIOmqeCKaH HOpMaJIb CTp0I1TeJIbCTB3 3,ll.3HIIH (npIIMep 3anOJI-
HeHI1H - Ta6JI. 5.6). B npouecce ee pa3pa6oTKil epOpMI1pyIOT CTpyKTypy
Ka)K,ll.oro cneUI1aJII13I1pOBaHHoro nOTOKa I1 onpe,ll.eJIHIOT np0,ll.OJI)KI1TeJIb-
HOCTb BbInOJIHeHI1H Ha 3aXB3TKe npOCTbIX I1 KOMnJIeKCHbIX (CJIO)KHbIX)
rrpoueCCOB, I1X KOJIIIqeCTBO B CneUHaJIII3I1pOBaHHOM nOTOKe no Ka)K,ll.OH
CT3,ll.I1I1 CTpOIITeJIbCTBa 3,ll.aHIIH. B TeXHOJIOmqeCKOH HOpMaJII1 KOMnJIeKC-
Hble (CJIO)KHble) npoueCCbI npe,ll.CTaBMlIOT KaK cOBoKynHocTb npOCTbIX,
BbInOJIHHeMbIX nOCTOHHHbIM COCT3BOM HCnOJIHI1TeJIeH. HanpilMep, B COCTaB
KOMnJIeKCHOro npoueCC3 «MOHTalK KOHCTPYKUI1H)} MO)KHO BKJIIOqI1Tb npo-
eTble npoueCCbI: MOI-IT3)K HapYIKHbIX I1 BHYTpeHHI1X CTeHOBbIX n3HeJIeH,
neperopO,ll.OK, 3JIeMeHTOB JIeCTHHqHOH KJIeTKil II T. n.

TpY,ll.OeMKOCTb BbITIOJIHeHHH KOMnJIeKCHOro npoueCC3 (rpaepbI 5, 6) on-
pe,ll.eJI51eTCH CYMMHpOB3HI1eM TPY,ll.033TpaT Ha BbInOJIHCHile COCTaBJIHIOruIIX
npocTbIX npoueccoB.

DP0,ll.OJIIKHTeJIbHOCTb BbITIOJIHeI-IHH JII06oro npouecca (rpaepbI 12-
14) no K31K,ll.OHCTa,ll.Im CTpOHTeJIbCTB3 onpe,ll.eJIHIOT ,ll.eJIeHHeM npI1HHTOH
TpY,ll.OeMKOCTH (rpaepbI 5, 6) Ha KOJIHqeCTBO HCnOJIHI1TeJIeH (rpaepa 9).
C yqeTOM pOCTa npOH3BO,ll.HTeJIbHOCTH TPY,ll.a npHHHTyIO TpY,ll.OeMKOCTb
npHHHMaIOT Ha 10--25 % MeHbIIJe HOPM3THBHOH (rp3ep3 8).

COBoKynHocTb CneUHaJlI13HpOBaHHblx nOTOKOB, 06'be,ll.HHeHHblx KO-
HeqHOH npO,ll.YKUHeH (3,ll.aHHe, rpynn3 O,ll.HOTIInHbIX 3,ll.aHHH) npe,ll.CTaBJIHeT

-C060H 06'beKTHbIH nOTOK.
'uJIH cOKparueHIIH np0,ll.OJI)KHTeJIbHOCTH CneUII3JIII3HPOB3HHbIX II 06'b-

eKTHoro nOTOKOB B npouecce npoeKTHpOBaHI1H CJIe,ll.yeT cTpeMHTbcH K co-
BMerueHilIO BblI10JIHeHHfl npoUeccOB BO BpeMeHH.

rrp0,ll.OJDKIITeJIbHOCTb CTpOIITeJIbCTBa MHOr03T3)KHOrO )KIIJIOrO 3,ll.aHIIH,
a TaK)Ke np0,ll.OJIIKIITeJIbHOCTb CneUIIaJIH3HpOBaHHblx II qaCTHblX CTpOI1-
TeJIbHbIX nOTOKOB MoryT 6bITb onpe,ll.eJIeHbI no epopMyJIaM [18]:

paCqeTH3H np0,ll.OJI)KI1TeJIbHOCTb cTpOIITeJIbCTBa 3,ll.aHIIH

Tu..o = K {~ (n- I) + [(nn-I) + rr6
I
] +

I,n,III

+ [2mK + a (mK +mo)]} + ~ to + ~ tff;
- I-IV I-IV

rrpo,ll.OJI)KIITeJIbHOCTb B03Be,ll.eHI1H nO,ll.3eMHoH q3CTII 3,ll.aHI1H Ha JIeHTOq-

HbIX rpyHJWMeHTax PHTMHqHbIM cneUHaJIII3HpOB3HHbIM noTOKOM

TlJ[ = K [(nI - I) +mK] + ~ to + 2: iT; (5.2)
I I

TO lKe, H3 CBaHHbIX epYH,ll.aMeHTax KpaTHOpHTMHqHbIM CneUH3JII13H-
pOBaHHbIM nOTOKOM

i

Tlc = K [~ c1n1m1+ ,.,+ Ci(ni -I)mi + mK] + ~ to + ~ tT; (5.3)
I I I

np0,ll.OJI)KHTeJIbHOCTb B03Be,ll.eHHH H33eMHOH qaCTil 3,ll.3HIIH

Tn = K {[(nIl - 1) + rr6
I
] + amK} + ~ to + ~ tff; (5.4)

II II

np0,ll.OJIIKHTeJIbHOCTb pa60T no yCTpOHCTBy KpOBJIII

TIII = K [(nK- 1) +mK] + ~ to + ~ tff;
III III

np0,ll.OJI)KHTeJIbHOCTb OT,ll.eJIKil nOBepXHOCTeH 3,ll.aHI1H 6e3 Me)KCTa,ll.I1rr-

Hora COBMerueHIIH cneUI1aJII13I1pOBaHHbIX nOTOKOB

T1V(IIl)=K [(nIV(III)-I) + amo] + ~ to + ~ t,,;
IV(III) IV(III)

np0,ll.OJI)KIITeJIbHOCTb BHe3Ta)KHbIX pa60T (I, II I TeXHOJIOmqeCKile CTa-

,ll.IIII)

tnI(III) = CKI(III) mK; (5.7)
TO )Ke, npouecca n03Ta)KHbIX pa60T (II, IV TeXHOJIOmqeCKile cTa,ll.I1I1)

tnU(IV) = KamK(o); (5.8)

TO )Ke, np0I13BO,ll.CTBa pa60T no HaJIa,ll.Ke JII1epTOB

tJ[ = cK (a + 1) mK7bJ[, (5.9)

r,ll.e K - np0,ll.OJIIKI1TeJIbHOCTb BbInOJIHeHIIH npocTo:O I1JII1 KOMnJIeKCHOro
npouecca Ha 3aXBaTKe (MO,ll.YJIb ImKJIIIqHOCTI1), ,ll.HeI1; nr, nIl, nm, nIV-
KOJII1QeCTBO rrpocTbIX I1JII1 KOMrrJIeKCHblX npoueccoB B cooTBeTcTByIOmeM

cnerrI1aJIII3HpOBaHHOM rrOTOKe; rr1b - KOJIIIQeCTBO BHYTpI1CTa,ll.I1llHbIX opra-
HI13aUIIOHHbIX rrepepbIBoB, o6yCJIOBJIeHHbIX Tpe60BaHI1HM~ 6e30nacHo-
CTH, 3anpemaIOmIIMil Be,ll.eHile KaKIIX -lIH60 pa60T Ha O,ll.HOil BepTIIKaJII1

C MOHTalKOM rr03TaIKHblX KOHCTPYKUIIII,

rrII _ 1 + nIl - (mK + 1) •
o - nz

K
- I '

mK- KOJII1QeCTBO MOHTa)KHbIX 3aXBaTOK Ha yLIacTKe

mK= m7bK, (5.11)

r,ll.e m - KOJII1QeCTBO ceKUIIrr B 3,ll.aHI1I1; bK- KOJII1LIeCTBOMOHTa)KHbIX yLIa-

CTKOB (KpaHoB)

a - KOJIIJLleCTBO 3TaIKerr B 3,ll.aHHH; mo- KOJIIILIeCTBO OT,ll.eJIOQHbIX 3aXBa·

TOK Ha YQaCTKe

mo = mK/bo'

bo- KOJII1QeCTBO OT,ll.eJIOLJHbIXYQ3CTKOB (6pIIra,ll. OT,ll.eJIOQHI1KOB)

bo = mK/mo' (5.14)
i - KOJII1LIeCTBOnO,ll.rpynrr PIITMI1QHbIX QaCTHblX rrOTOKOB B KP3THOPIITMI1Q-
HOM crreUHaJIH3I1pOBaHHoM rrOTOKe; Ci= k;7 K - K03epepHIIHeHT KpaTHOCTil
UI1KJIOB cooTBeTcTByIOIIIeH nO,ll.rpynrrbI (pHTMI1LIHbIX QaCTHbIX nOToKoB)
KpaTHOpHTMv,qHOrO cneUHaJIH3HpOBaHHoro nOTOKa; ki - np0,ll.OJI)KIITeJIb-
HOCTb QaCTHOro nOTOI(a Ha 3aXBaTKe cooTBeTcTByIOIIIerr nO,ll.rpynnbI, ,ll.HI1;
ni- KOJII1QeCTBO PIITMI1QHbIX qaCTHbIX nOTOKoB B i-if nO,ll.rpynne; mi-
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B03BeJ\eHlle I YCTpOHCTBO 06- 1,3,5,7 6,1/6 6,1/6 102 3eMJIeKOnbI, II, 4 I I I" 1,5 I -,oJ
nOJ\3eMHoH HOCKII II pa361IBKa 2 'leJI.
'IaCTlI 3J\a- KOTJIOBaHa TIJIOTHlIKlI III,
UlIS 2 'leJI.

feoJ\e31IcT
2 Y CTponcTBo KOT- II 35/30 35/30 117 MallIlIHlIcTbI, V, 10 2 1,2 3 3 2 3KcKa-

JlOBaHa II cpe3a 2 'IeJl. BaTop
9KcKaBaTopHoro IlloepepbI, III, 3-3035.
HeJ\o6opa 6y JlbJ\O- 6 'IeJl. 6yJlb-
3epoM 3eMJIeKOIIbI, II I, J\o3ep

2 'IeJl. ,lJ,3-53
3 Pa36uBKa CBan· - 3/3 3/3 100 feoJ\e3uCT 2 I I 1,5 1,5 I -

Horo nOJlSl Pa60'IHe, II,
2 'IeJl.

4 3a6HBKa cBaft H TTITIP 75/75 75/75 100 KorrpoBllIHKH, 5 3 J 15 15 I ,lJ,1I3eJlb.
cpe3Ka OroJlOBKOB IV, 3 'IeJl. MOJlOI'

BeToHlliHKH, C-996A
III, 2 'leJl.

B03Be;:J.eHHe
Ha3eMHOH I I

TIOAroToBKa IIJ1O-
llia.llKH; pa3rpY3-

I, 2;
6-8;

j
KpaH

K5-405

Ka H3J\eJllIH; MOH-

Ta2K HapY2KHblX II

BHyTpeHHllx CTe·

HOBbIX rraneJleH,

rreperOpO.llOK, JIeCT-

HlF!HbIX MapllIen,

JleCTHlflIHbIX IIJlO-

lliaJ\OK, 9JleMeHTOB

JllIepTOBOH IllaXTbI,

rrOJ\J\OHOB If 9Jle-

MeHTOB caHy3JlOB,

3BeHbeB MyCOpO-

npoBO.lla; IIOJ\a'la

Ha 9Ta2K J\BepHblx

6JlOKOB, caHlITap-

HO-TeXHU'IeCKHX

3aroToBoK; MOTa2K

naHeJIeH nepeKpbl-

TIfH, nJIIfT JIO.ll2KlIH

H naHeJIeH orpa2K-

.IleHlIS; 9JIeKTpO-

cBapKa Y3JIOB H

aHKepoB;aHTlIKop-

P031I0HHas sallilI-

Ta; 6eToHlIpoBa-

HlIe CTbIKOB; sa-

.IleJiKa llIBOB pac-

TBOpOM

10-131 MOHTa2KHHK, V

To 2Ke, IV

» , III
TaKeJIa2KHHK,

IV
CBaplliHK, V

BeToHlliHK, IV
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KOJIiIlJeCTBO 3axBaToK, 06CJIylKHBaeMblx nOCJIe~HHM lJaCTHbIM nOTOKOM
i-IT no~rpynnbI, ~o BKJIIOlJeHH5IB pa60Ty nepBoro npouecca cJIe,n;yIOIUeH
no,n;rpynnbI; bJi -- KOJIHlJeCTBO6pHra~ cJJecapeii no MOHTalKY H HaJIa~Ke
JIHcPTO

B
;~ 10- npo,n;OJIlKHTeJIbHOCTbBHyTpHcTa,n;HITHbIX opraHH3aUHOHHbIXI-IV

nepepbIBOB B I-IV CneUHaJIH3HpOBaHHblx nOToKax, ~HeH; .k1
11

- TO lKe •

I~IVTeXHOJIOrHlJeCKHX nepepbIBOB, ~HeH.

Ha OCHOBaHHH TeXHOJIOrHlJeCKOHHOpMaJIH COCTaBJI5IIOTUHKJIOrpaMMy
B03Be~eHH5I 3~aHH5I.

lJ,HKJIOrpaMMa CTpOHTeJIbCTBa 3~aHH5I (HJII:l rpynnbI O,n;HOTHnHbIX3~a-
HHii) OTpa2KaeT pa3BHTHe CTpOHTeJIbHbIX npoueCCOB B npOCTpaHCTBe H Bpe-
MeHH. I1ocTpoeHHe UHKJIOrpaMMbI HalJHHaIOT C BbIlJeplJHBaHH5I ceTKH,
r~e no BepTHKaJIH OTKJIa,n;bIBaIOTnpOCTpaHCTBeHHble napaMeTpbI (CTa,n;HH
B03Be,n:eHH5I06'beKTa, ylJaCTKH, 3TalKH, ceKUHH, 3aXBaTKU), a no ropH30H-
TaJIH - pa60lJHe H KaJIeH,n;apHble ~HH, MeC5IUbI. Ha ceTKe HaKJIOHHbIMH
JIHHH5IMHnOKa3bIBaIOT BbInOJIHeHHe pa60TbI COOTBeTcTByIOIUHMHlJaCTHbIMH
H cneUUaJIH3HpOBaHHbIMH nOTOKaMH. BepTHKaJIbHa5I npOeKUH5I 3THX JIHHHH
COOTBeTcTByeT¢pOHTY pa60T, r,n;e OHHBbInOJlH5IIOTC5I,a ropH30HTaJlbHa5I-
npo,n;OJIlKHTeJIbHOCTHBbInOJIHeHH5I npouecca. npHMepbI UHKJIOrpaMM CTPO-
HTeJIbCTBa MHor03TalKHbIX lKHJIbIX 3~aHHii npHBe,n:eHbI Ha pHC. 5.2, 5.3.

5.4. npoeKTHposaHHe CTpoHTem.Hblx reHepanbHblx
nnaHOS

CTpOHTeJIbHbIIT reHepaJIbHbIH nJIaH COCTaBJI5IeTC5IC ueJIbIO
paUHOHaJIbHOrO HCnOJIb30BaHH5I CTpOHTeJIbHOITnJIOIUa,n:KH,paCnOJIOlKeHH5I
nOCT05IHHbIXH BpeMeHHbIX 3~aHHIT H coopy2Kemrrr, CKJIa,n:CKoro X035IITCTBa.
a,n;MHHHcTpaTHBHO-6bITOBbIXnOMeIUeHHH H BpeMeHHbIX HHlKeHepHblx ce-
Teii, 06CJIY2KHBaIOIUHx HY2K~bI CTpOHTeJIbCTBa. CTpOHreHIIJIaH pa3pa6a-
TbIBaeTC5I Ha Ka2K,n:oHCTa~HH npoeKTHpOBaHH5I, a TaK2Ke ~JI5I pa3JIHlJHbIX
nepHo~OB CTpOHTeJIbCTBa. B ~HnJIOMHOM npoeKTe cTpOHreHnJIaH 06'beKTa
BXO,n;HTB COCTaBI1I1P.

I1PH npoeKTHpoBaHHH CTpOHreHnJIaHa CJIe~yeT PYKOBO~cTBOBaTbC5I
cJIe,n;yIOIUHMH npHHUHnaMU::

MaKCHMaJIbHO HCnOJIb30BaTb ~JI5I HY2K~ CTpOHTeJIbCTBa cYIUecTBy-
IOIUHe 3,n;aHH5III coopy2KeHH5I, a TaK2Ke nO~JIe2KaIUHe CHOCy HJIH CTp05I-
IUHeC5I;

06'beM CTpOHTeJIbCTBaBpeMeHHblx coopy2KeHIIH ,n:OJI2KeH6bITb MIIHHMa-
JIbHbIM;

npoII3Bo~cTBeHHble yCTaHoBKH ueJIeC006pa3Ho pa3MeIUaTb Ha KpaT-
lJaHWeM paCCT05IHHH OT MeCT nOTpe6JIeHH5I HX npo~YKUHH;

rpy30noToKH KOHCTpyKUHIT H MaTepHaJIOB CJIe~yeT npoeKTHpoBaTb
C MHHHMaJIbHbIM lJHCJIOMneperpy30K, a TaK2Ke KOMnJIeKCHOITMexaHH3a-
UHeH norpY30lJHO-pa3rpY30lJHbIX, CKJIa~CKHx II TpaHcnopTHbIX pa6oT;

npOT5I2KeHHoCTb BpeMeHHblx HH2KeHepHblx ceTeH H KOMMyHHKaUHH
~OJI2KHa6bITb MHHHMaJIbHOIT;

BpeMeHHble 3~aHH5I H coopY2KeHH5I CJIe~yeT IIpe~ycMaTpHBaTb
nepe~BH2KHbIMH HH~ycTpHaJIJDHOrO H3rOTOBJIeHH5I;



CJIe,u.yei' OOeCneqlITb COOJIIO.n.eHlIeTpeOOBaHHH oe30naCHoro Be.n.eHII51
palSOT, npOTIiBonOlliapHOH oe30naCHOCTH, npOIl3Bo.n.CTBeHHoH caHHTapHH
II oxpaHbI OKpYllialOrn.eH Cpe.n.bI;

HeoOxo.n.HMO C03.n.aTb HaHOOJIee OJIarOnplI51THble yCJIOBH51 ObITOBOrO
OOCJIY2KHBaHH51nepCOHaJIa CTpOHKH.

OCHOBHbIMH. HCXO.n.HbIMH.n.aHHbIMH npH COCTaBJIeHHH CTpOHreHnJIaHa
5lBJI51IOTC51:reHnJIaH OO'beKTa, OCHOBHbleTeXHOJIOrHqeCKHe H CTpOHTeJIbHble
peIlleHH51 npOeKTa, KaJIeH.n.apHbIH (ceTeBOH, UHKJIOrpaMMa) rpa¢HK CTpO-
IITeJIbCTBa CO CBO.n.HbIMrpa¢HKOM; nOTpeOHOCTb 13 paOOqHX, CBe.n.eHH510
nOTpaOHOCTH 13 CTpOHTeJIbHbIX KOHCTpyKUH51X, H3.n.eJIH51X, Ma TepHaJIaX,
MaIllHHax H MexaHH3Max; nepeqeHb HeoOxo.n.HMbIXBpeMeHHbIX 3.n.aHHHH CO-
opyllieHHH; nOTpeOHOCTb 13 Bo.n.e, 3JIeKTpo:=meprHH, ClliaTOM B03.n.yxe.

D051CHHTeJIbHa513anHCKa .n.OJIlliHa co.n.eplliaTb HeoOxo.n.IIMble paCqeTbI
II OOOCHOBaHII51no npoeKTHpOBaHHIO CTpOHreHnJIaHa, 13qaCTHOCTH: onpe-
.n.eJIeHHe nOTpeOHOCTII 130 BpeMeHHbIX 3.n.aHH51XH coopYllieHII51X; paCqeT
nOTpeOHOCTII B CKJIa.n.CKHXnOMern.eHII51X II nJIOma.n.Kax; paCqeT nOTpeo-
HOCTII 133Hepropecypcax (BO.n.e,3JIeKTp03HeprIIII, TenJIOTe, nape); OOOCHO-
BaHHe pa3Mern.eHII51 Ha CTpOIITeJIbHOH nJIorn.a.n.KeOO'beKTOBCTpOHTeJIbHOrO
X0351HCTBa.

Onpe)l,eJIeHHe nOTpe6HOCTH BO BpeMeHHbIX 3)1,aHII51X. Ha CTpOIITeJIb-
HOH nJIorn.a.n.Ke pa3Mern.aIOTC51 caHIITapHO-ObITOBble, a.n.MHHHCTpaTHBHble,
np01I3Bo.n.CTBeHHble (MaCTepCKIIe II yCTaHOBKII) II CKJIa.n.CKIIe3.n.aHII51II co-
opYllieHH51.

DOTpeOHOCTb 130 BpeMeHHbIX caHHTapHO-ObITOBbIX II a.n.MIIHHCTpaTIIB:
HbIX 3.n.aHII51Xonpe.n.eJI51IOTno MaKCHMaJIbHoi'I qHCJIeHHOCTII paOOTalOrn.IIX
Ha CTpOHTeJIbHOHnJIOma.n.Ke C yqeTOM HopMaTIIBHOH nJIorn.a.n.IIHa o.n.Horo
qeJIOBeKa.

DepBOHaqaJIbHO BblqIICJI51IOT OOrn.ylO qHCJIeHHOCTb paOOTalOrn.IIX Ha.
CTpOIITeJIbHOH nJIorn.a.n.Ke:

No6w,= (Npa6+ NI1TP+ NGJIym+ NMon)Ko, (5.15)

r.n.e Npa6 - qIICJIeHHOCTb paOOqHX, npIIHHMaeMa51 no rpa¢IIKY H3MeHeHH51
qHCJIeHHOCTH paOOqHX KaJIeH,II,apHOrO nJIaHa IIJIH ceTeBoro rpa¢HKa;
NHTP - qIICJIeHHOCTb HHllieHepHO-TeXHHqeCKIIX paooTHHKOB (I1TP);
NcJlym- qHCJIeHHOCTb CJIylliarn.IIx; NMon - qHCJIeHHOCTb MJIa,II,Illero 00-
CJIYlliHBalOmero nepCOHaJIa (MOD) H oxpaHbI; K 0= 1,05-1,06 - K03¢-
<pIIUIIeHT, yqHTbIBalOrn.IIH oTnycKa, OOJIe3HH, BbIllOJIHeHlIe oorn.eCTBeHHbIX
00513aHHOCTeH(TaOJI. 5.7).

CJlyJKaw,lIe !.MOI1 II oxpaHa

I1poMblIIIJIeHHOe
TpaHCnOpTHOe
CeJIbCKOX03flHCTBeHHoe
)KHJIllIIJ,HO- rp aJK)J.aHCKoe

83,9
83,3
83
85

3aTeM, yqIITbIBa51 paCqeTHylO 06
.n:eJI51lOTnOTpeoHocTb 13HeOOXO,II,HMbliYn~qHCJIeHHOCThpaooTalOmIIx, onpe-
MalOT CJIe.n.YIOrn.HeCOOTHOIlleHHHnOMe ou:a.n.HX:.:DPII HX paCqeTe npHHII-

80 0,' meHHH H pavoTalOrn.Hx· II
TIIBHbIX - 10 oomero KOJIHqeCTBa I1TP . a",MHHHcTpa-
yrOJIKOB, YMbIBaJIbHbIX, CTOJIOBbIX_ MaKc~ CJIYlliarn.IIx, MOD; KpacHhIX
IOmHX B O,II,HycMeHy; rap,II,epOOHbIX _ 00 MaJIhHoe KOJIHqeCTBo paOOTa.
HTeJIbCTBe; .n.ymeBblx, nOMemeHHH .n.JIH ~ee KOJIHqeCTBOpa60qnx Ha CTPO-
qIIX - MaKCIIMaJIhHOe KOJIIIqeCTBO paoo ymKH O,II,~2K,II,bIH ooorpeBa paoo-
CMeHy; TyaJIeTOB _ KOJIHqeCTBO paOOTa~IIX B HaH OJIee MHOrOqHCJIeHHYIO
HylO CMeHy npII COOTHomeHHH M mHX B HaIIOOJIee MHOrOqHCJIeH-
ne YlliqHH II llieHmIIH - 0 7 H 0 3'

nepcKHx - no qHCJIeHIIOMY cocTaBY .n.HcneTqep " ,,II,HC-
.ll.JIH paCqeTa OOmeR nOTpeoHocTH nJIo CKoro nepCOHaJIa.

HHcTpaTHBHoro H caHHTapHO ObIT ma.n.H BpeMeHHbIX 3,II,aHHH~,II,MII-
- OBoro Ha3HaqeHIIH no HX

,n:aMIICnOJIb3YlOT HopMaTHBbI (Ta6JI 5 8) P OT,II,eJIbHhIMBII-
eTCH BbIllOJIHHTb B BH,II,eTa6JIIIUbI (T;6~. 5.9tcqeT

nJIOma.n.eH peKOMeH,n:y-

5.8. HopMaTllBHble nOKa3aTeJIII i\JIfl OIl e eJIe •
ai\MHHllcTpaTllBHoro II caHIITapHO-6blTOB~ri\o HUH llJIOillai\eu llHBeHTapHblX 3i\aHHH

Ha3HaqeHHH Ha 1 qeJI.

fap.n:epo6Hafl C YMbIBaJIb.
HHKOM
CYIIIllJIKa
TyaJIeT

I1oMew:eHlle .n:JIH o6orpeBa
pa60Qllx
CTOJIOBaH
Byq,eT

KOMHaTa IlplleMa IlIIW:1I
H OT.n:bIxa
Me.n:nYHKT

AO,nUHUCTpaTU8H020 HaSHa'leHuJ/

MecTo 1
~ "4
MecTo 1
~ 0-,75

06CJIYiK1IB31O_ 1
w:nH nepCOHaJI 7"

M2

CaT-lurapHo-6bITOB020 HaSHa'leHuJ/

M2 0,5-0,6

CeTK3 0,2
~ 0,82
KPSH 0,051.12 0,06 - 0,065

M2 0,9

M2 0,2
M2 0,07 -0,14

M2 0,1

M2 0,8
M2 0,7
M2 I

M2 0,05

HIIJKHHH Ilpe)J.eJI )J.JIfl rap-
.n:epo6HbIX 6e3 CKaMeH
BepxHHH - co cKaMbfl~l:ll

HHJKHllH rrpeneJI nJIfl llHnll-
BHnY3JIbHbIX YMblBaJIbHll-
KOB, BepxHmi - )J.JIfl rpyn-
rrOBbIX KpyrJIbIX

HllJKHllH rrpe)J.eJI - )J.JIH
MYJKQllH, BepxHllH - ;inH
lKeHIIJ,IlH



5.9. npMMCp paCqCTa nJIOUl,a)l,eM HCKOTOpblX nOMcUl,CHMii npeMeHHblx 3)1,aHMM
a)l,MMHHCTpaTHBHoro H caHMTapHo-6wToBoro Ha3HaqeHMR

HopMaTHB
,.

I1PHHllTbJe BpeMeHHbJe Sl\aHlIll"'"".:
~ :s ~ ><~.. o::a •.. .; ••;E"
° ~~~'" "I:.. "0:':
A '" "'''''nOMe~eHHe °

::r ~~~ Pas-10: ° THn Sl\aHHll 11 mu<jJp KOJlH-
u EI\H- KOJlH- !'; 0':° MepbJ,.: ~ ~"o: npoeKTa 'teCTBO

'" HHD,a qecTBO
0: .a§~ M

" . ..010: ;E ~:6~"" 0)•.. '" ?> ::r!';"," .0'>< '" 0°00) IO:~A" ., AP:::r
'""

r::gt

fap)l,epo6Hall 60 M2 0,5 30 10 KOHTciiHepHblii 6X2,7 2
420-04

.llYIIleBaH 40 CeTKa 0,2 8 4 flepe.1\BHlKHOii 9X2,7 1

M2 0,82 32,8 16,4 420-01

KOHTopa 5 M2 4 20 - flepe.1\BHlKHOii 9X3 1
I1flBTK-6

K BpeMeHHbIM S)j,aHlHIM rrpOHSBO)j,CTBeHHoro xapaKTepa OTHOC51TC51
CKJIa)j,bI, HaBeCbI, KJIa,ll.OBbIe, paSJIHqHbIe MacTepCKHe rrpOHSBO,ll.CTBeHHoro
H OOCJIYtKHBaIOIIl,erO xapaKTepa, ;:mepreTHqeCKHe yCTaHOBKH. IlJIou:a,ll.H
CKJIa,ll.OB peKOMeH,ll.yeTC51 paCCqHTbIBaTb rro ¢opMe, npHBe,ll.eHHOH B

TaOJI. 5.10.

I1oTpeoHOCTb BHI\ H KOH-
Sanac MaTepllaJlOB I1J10~al\b CKJlal\a, M' CTpyKD,HllB MaTepHaJlaX II HSl\e,J]'Hit CKJlal\aH HSl\eJlllllX
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GO'beM MaTepHaJIOB, IIO,ll.JlelKaIIl,HX XpaHeHllIO Ha CKJIa,ll.e,

P = (QalT) nK,
r)j,e Q - OO'beM MaTeplIaJIa, Tpe6yeMoro ,ll.JI51oCyIIl,eCTBJIeHHH CTpOIITeJIb-
CTBa; a - K09¢¢HUHeHT HepaBHOMepHOCTH rrocTyIIJIeHli51 MaTeplIaJIOB H liS-
)j,eJIHH Ha CKJIa,ll.bI (,ll.JI51aBTOMOOHJIbHOrO li JKeJIeSHO,ll.0pOJI\Horo TpaHC-
IIopTa a = 1,1, ,ll.JI51BO,ll.HOrOa = 1,2); T - rrp0,ll.OJIJKHTeJIbHOCTb rrOTpeo-
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,1IeHH5I .n;aHHoro pecypca (orrpe.n;eJI51eTC51rro KaJIeH.n;apHoMy rrJIaHy liJIH
ceTeBOMl . rpa¢HKY); n - HopMaTHBHbIH sarracMaTepHaJIOB, ,ll.HeH
(TaOJI. ,>.11); K = 1,3 - K09¢¢HUHeHT HepaBHoMepHocTH rrOTpeOJIeHH51
MaTepHaJIOB.

5.11. 0pHeHTMpOBOqHble paCqeTHblC HopMaTMBbl 3anaca OCHOBHblX MaTepnaJIOB Ha
CKJIa.1\ax, )l,HeM

aBTOMOOUJlbHblM
Ha paCCTOllHHe

1\0 50 KM !ooJlee 50 KM

CTaJIb, Tpy6bl, JIec KpyrJIblii H I1HJIeHblll, HeqlTe6HTyM,
CaHIiTapHO- Ii 3JIeKTpOTeXHIiQeCRIie MaTepHaJIbl, ~BeT-
Hble MeTaJIJIbl, XHMHKaTbl
[(eMeHT, H3BeCTb, CTeKJIO, PYJIOHHble II aC6eCTO~eMeHT-
Hble MaTepllaJIbl, .n;epeBHHHble II MeTaJIJIIIQeCRIie KOH-
CTpyKIJ:IiIl

KHpnH~, RaMeHb 6yTOBbill II 6YJIbDKHblii, me6eHb
(rpaBHII), neCOR, IIIJIaK, C60pHbie lKeJIe306eTOHHble

KOHCTPYK~IIH II Tpy6bl, KllpnHQHble Ii 6eTOHHble 6JIO-
KH, IIlJIaKo6eTOHflbIe RaMHH, I1JIIITHblii yTeIlJIHTeJIb,
neperopo.n;KII

IloJIesHa51 IIJIOIIl,a.n;bCKJIa,ll.a (6es rrpoxo.n;OB), M2,

F = Plq,
r.n;e q - KOJIHqeCTBOMaTepHaJIa, YKJIa.n;bIBaeMOrO Ha 1 M2 IIJIOUI,a.n;HCKJIa.n;a
(TaOJI. 5.12). .

PaCqeTHa51 rrJIOIIl,a,ll.bCKJIa.n;aC IIpoxo.n;aMH, M2,

s = F/~,
r,ll.e ~ - K09¢¢HUHeHT IICIIOJIbSOBaHlHf IIJIOIIl,a.n;HCKJIa):(3:

3aKpbITblii

YHllBepCaJIbHblii, 06opy.n;oBaHHblii CTeJIJIalKaMIi C I1pOxo.n;aMH MelK,n:y pH-
ll:aMH (rrpll rJIaBHOM I1poxo.n;e 2,5-3 M)
OTarrmmaeMblii
HeOTanJIHBaeMblH
.llJIH IIlTa6eJIbHOrO xpaHeHIIH MaTepllaJIOB
OTKPbITblii .n;JI5I xpaHeHIIH MaTepllaJIOB
To lKe MeTaJIJIa
_._»- Hepy.n;Hb1x cTpOIITeJIbHblX MaTepllaJIOB
HaBecbl

0,35-0,4

0,6-0,7
0,5-0,7

~

0,4.06
'i.0,4=- ~.

, -0,6
0,6-0,7'
0,5-0,6

PaSMepbI H KOHCTpyKUHH CKJIa.n;OBBbloHpaIOT Ha OCHOBe yTBepJK.n;eH-
IIbIX yI-IH¢IIUHpOBaHHbIx THrrOBbIX ceKUHH (Ta6JI. 5.13). Ilepe.n;BIIJKHbIe
C/{JI3,ll.bI pasMepoM B IIJIaHe 9 X 2,7 H BbICOTOH 2,5 M IIpHMeH5IlOT IIpH
IIJIaHOBOM cpOKe HaXOJK.n;eHII5IHa OO'beKTe,ll.o 18 Mec; coopHo-pas60pHbIe,
O,ll.HO-H .n;ByxnpOJIeTHble - IIpH cpoKe HaXOJK.n;eHH51H1'iOO'beKTe .n;o 36 Mec.



b blX MaTepHaJIOB, KOHcrpyKu.Hli,5.12. HOPMbl yKJla){KH H BH~ XpaHeHHSI crpoHteJl H
H3AeJlHH, nOJly~a6pHKaToB

CTponTeJJbHble M3TepH3J1bl, KOHCTpyKlJ,nn,
nap,eJlnH n nOJlYlP36pnK3Tbl

06'beM M3Te-
pn3J10B n na-
p,eJlnll, YKJl3-
JI.blBaeMblX Ha
1 M' nJlO~3p,n
CKJl3p,3 (6ea

YQeT3 npoea-
p,OB n npoxo-

, p,OB)

BblCOT3
yKJl3p,Kn,

M

H epyoHble UCIWnaeMbte

TIecoK, me6eHb,. rpaBHH, M
3
, B CKJla,n:aX: I 3~4

MeXaHH3HpOBaHHbiX 1,5~2
HeMeXaHH3HpOBaHHNX

5~6
1,5~2 \

OTKPblTblH
To JKe

Kupn",l cTpOUTeJlbHblH, TbIC. llIT., npll

xpaHeHHIl: 0,7 1,5 »
B KJleTKaX 0,65-0,7 2,1 »
Ha no,n:,n:OHax KOI'ITeHHepoB no 170-
180 llIT. 0,7~0,75 1,5 »
B naKeTax Ha n0,n:,n:OHax no 110--
115 llIT. 78~80 1,5 'TIo,n: HaBeCOM

TIJlUTKa MeTJlaXCKaH, llIT. 70~200 0,5~0,8 B 3aKpNTOM CKJla-
CTeKJlO OKOHHoe B HmHKax (Ha pe6po), ,n:e HJlIl n0il: HaBeCOM
M2
UeMeHT, T, npH xpaHeHHIl B MexaHH3H-
pOBaHHbix CKJla,n:ax: 2,5-4 2-3 B 3aKpbITOM CKJlail:e

B 6yHKepax 7-12 6-10 To JKe
B CIlJlocax

UeMeHT, T, npH xpaHeHHH B HeMexaHH-

31lpOBaHHNx CKJla,n:ax: 1,3 2 »
B MelliKax (80 Kr) 2-2,8 1,5 »
6e3 yrtaKoBKu

JIecoMarepuaAbl U us(JeAuR us (JpeBecuHbt

13-2 2~3
1:2-1,8 2-3

45 2
44 2

JIec KpyrJlNH, M2

To JKe, nliJleHNH, M2
2TIepenJleTbl OKOHHble, M 2

TIOJlOTHa ,n:BepHble li BopOTa, M

C60pHbte OICeABSo6erOHHbte U 6erOHHbte IWHcrpyKl{UU U (JeraAU

• 025-045 1,1-2,2 OTKPbITblHEaJlKIl nOKpblTliH, nepeKpNTlili H f10):(- , ,

KpaHoBbJe 6aJlKli, M~ 2~2,5 2,5-3 To JKe
EaJlKU 6eToHHble, M 0,79~0,82 1,6-2 »
KOJloHHbl, M

3 0,95-1 1,35~1,5 OTKpbITbIIT
KpynHble CTeHOBble naHeJlH npOMbllllJleH-
HbIX 3,n:aHHH, M3

TIJiliTbI, M3:
nepeKpblTliH
nOKpNTliH • 3

TIporoHN nOKpblTHH H nepel{pbITIlH, M
<l>epMbl, M3l

B ,BepTHKaJlbHOM nOJlOJKeHll1l
nJlaIDMl'I

OTKpbITbIH
To JKe
TIo,n: HaBeCOM
To JKe

0,75-0,95
O,45~0,5
0,6-0,9

0,045-0,07
0,032-0,045

3
2,9-3,1

1,44~2,12

!'i.t3. OCHoBHble nOKa3areJiH KOHcrpyKrHBHbix cxeM lieKoropbIx Mo6HJlbHbiX BpeMeHHbIx
IIARHH"

P33Mepbl, M
Yp,eJlbH3H Tpyp,oeMKoCTb

CnCTeM3 narOTOBJleHHH CTpOnTeJlb-
,ZJ;JlnHa illnpHH3 (npOJleT) Holl QaCTH, HOPMO-Q/M2

«CTaBpOnOJleu.» 7 2,5 9,7
«YHllBepcaJJ» 6 3 16,8
«,L(Herrp» 6 3 13,5
«HeBa» 6 3 7,5
«MeJIllOparop» 6 3 14,1

12 3 15,9
«reoJIor» 6 3 20,4420-10 6 3 14,7
«3HepreTllK» 6 3 12,8
«KOMcjJOPT» 9 3 8,5
420-100 9 3 18,6
87 12 3 16,3
lI.YB 9,6 3,2 8

OnpeJJ.eJIeHUe pac lie THoro pacxo,/(a B0JJ.bl. Ha GTpoifrlJIOrn;a,n;Ke rrpUMe-
IIHlOTCH BpeMeHHble Bo,n;orrpOBo,n;Hble oeTH rrpOH3Bo,n;CTBeHHoro, X03HH-
CTBeHHo-rrHTbeBoro H rrpOTHBOrrO)l{apHOrO Ha3HaqeHHH. BpeMeHHoe 130,n;0-
cHa6lKeHHe MOlKeT oCyIIJ;eCTBJIHTbCH OT ,n;eHcTByIOru.eH ropo,n;CKOH ceTH
HJIH rrpHpo,n;HbIX HCTOqHHKOB (rro,n;3eMHbIX HJIH rrOBepXHOCTHbIX Bo,n;oeMOB).
KaK rrpaBHJIO, orrpe,n;eJIHIOT qaCOBOH H ceKyH,n;HbIH pacxo,n; BO,n;bIC yqeTOM
ee HCrrOJIb30BaHHH OT,n;eJIbHbIMH rroTpe6HTeJIHMH. qacoBoH pacxo,n; BO,n;bI
Bbm1GJIHeTGH rrpH BbI60pe HCTOqHHKa Bo,n;OCHaO)l{eHHH, a ceKyH,n;HbIH-
npH paCqeTe ,n;HaMeTpOB Bo,n;orrpOBo,n;HbIX TpyO. YqHTbIBaH MeHHIOIIJ;HHCH
nHKJI CTpOHTeJIbHbIX pa60T H pe)l{HM paOOTbIMexaHH3MoB rrpH paCqeTe pac-
XO.lJ,aBO,n;bIHCrrOJIb3YIOT K03epepHnHeHTbI qaCOBOH HepaBHOMepHOCTH rro-
'fpe6JIeHHH BO,n;bI. PaCqeTHbIH qaCOBOH pacxo,n; BO,n;bI orrpe,n;eJIHIOT ,n;JIH
KalK,n;oro rroTpe611TeJIH.

MaKCHMaJIbHbIH qaCOBOH pacxo,n; BO,n;bI Ha TeXHOJ10mqeCKHe HylK,n;bI
H npo,n;YKIJ:HIO no,n;co6HbIX rrpOH3Bo,n;CTB

Ql= Vqll(lfn, (5.19)
r,n;e V - CMeHHbIH 06neM CTpOHTeJIbHbIX pa60T; ql- HopMa pacxo,n;a
IlO.lJ,bIHa npOH3Bo,n;cTBeHHble HylK,n;bI (TaOJI. 5.14); K1- K03epepHIJ:HeHT
'JaCOBOH HepaBHoMepHOCTH rrOTpeOJIeHHH BO,n;bI(,n;JIHcTpOHTeJIbHbIX paOOT
1(1= 1,5, ,n;JIH rro,n;cooHbIX npe,n;rrpHHTHH K 1= 1,25); n - KOJIHqeCTBO
'JaCOB B CMeHe.

Pacxo,n; BO,n;bI Ha 06CJly)l{HBaHHe CTpOHTeJlbHbIX H TpaHcrropTHbIX
MaUIHH

I')(e M - KOJIrrqeCTBO MaUIHH H o6opy,n;OBaHHH; q2- HopMa paCXO.lJ,a
1l0,n;bI Ha COOTBeTcTByIOIIJ;HH H3MepHTeJlb; 1(2= 1,5-2 - K09epeprrnneHT
'1i1COBOHIIepaBHOMepHOCTH rrOTpeOJleHHH BO,n;bIHa 06CJlylKHBaHHe MallIltH
II MexaHH3MOB.



5.14. HOPMbI pacxo)l.a BO)l.bI ua npoH3BO)l.CTBeUUbIe UYlK)l.bI

I(09q,qJHI\H-
eHT qaco-
Boll HepaB-

\

HOMepHOCTH
BOI\Ono-

Tpe6JIeHHH

3eMIlflHbie pa60Tbi

Pa60Ta 3KCKaBaTopa C ,Il;BHraTeJIeM BHy- 11 MalIl.-'!
TpeHHero cropaHHlI

EeToHHbie U OICeAe306eToHHbie pa60Tbi

ITpHrOTOBJIeHlle 6eToHa:
1 M3 6eToHa B ,l:\eJIe 225-275 1,25)KeCTKOro
1 M3 6eTOHa B ,l:\eJIe 250-300 1,25

nJIaCTllqHOrO
1 M3 6eToHa B ,l:\eJIe 275-325 1,25

JIllTOrO
(,Il;JI5I ~1M3 6eToHa B CYTKll / 200-400 1,5

ITOJIllBKa 6eTOHa II OnaJIy6Kll
cpe,ll;HHX KJIHMaTHqeCKlIX yCJIOBHll)

KaMeHHbie pa60Tbi

KHpnHqHa5I KJIa,ll;Ka Ha ueMeHTHOM pa- 1000 lIlT. KHpI1I1Qa 90-180 1,5
CTBope C ero npHrOTOBJIeHHeM (6e3 pac-
xO,ll;a Ha nOJIHBKy KJIa,ll;KH)

1000 lIlT. KllpnHQa 200:-250 1,5ITOJIHBKa KHpnHQHOll KJIa,ll;KH
ByToBa5I KJIa,l:\Ka Ha pacTBope:

1 M3 KJIa,l:\Kll 60-100 1,5
ueMeHTHOM

1 M3 KJIa,l:\KH 150-200 1,5
H3BeCTKOBOM

lliTyKaTypHble U MallflpHble pa60Tbl

1,5IIlTyKaTypHbIep a 60TbI 11 M2 nOBepxHocTH I 7-8
MaJI5IpHble pa60TbI 1 M2 nOBepxHocTH 0,5-1 1,5

CUlloBble U KOMnpeccopHble yCTaHOBKU

,Il;BHraTeJI5I BHyTpeHHero cro- 1 KBT 15-30 1,1
ITHTaHHe
paHH5I

KOMnpeccopa npH np5IMOTO'!- KBT 25-40 1,1
ITHTaHHe
HOM BO,ll;OcHa6)KeHHH

Ha 1 M3 B03,1:\yxa 5-10 1,1
To )Ke

03elleHeHue TeppuTopUU

IToCa,ll;Ka 3eJIeHbIX HaCa)K,Il;eHHll:
,Il;epeBbeB
KyCTOB
Ca)KEmueB JIHCTBeHHbIX ,Il;epeBbeB

600-1700
160-300

120

Ha ,l:\epeBO
Ha KyCT
Ha MeCTO

qacOBOll: pacxo,lJ. Ha caHI1TapHo-6hITOBhIe Hy)K,lJ.hI

Q3= Nq3K 31n, (5.21)
f,lJ.e N - KOJIlIqeCTBO pa60TaIOIlJ,IIX B O,lJ.Hy cMeHy; q3- y,lJ.eJIhHhIH pacxo,lJ.
BOJJ,hI B cMeHy Ha X0351ll:CTBeHHO-IIHTheBhIe Hy)K,lJ.hI Ha O,lJ.HOrO pa60TaIOmero
(Ta6JI. 5.15); K 3=3- K03<p<pHUHeHT qaCOBOll: HepaBHOMepHOCTH IIOTPte6JIe-
HII5I BO,lJ.hI Ha X035Ill:CTBeHHO-Ill1TheBhIe Hy)K,lJ.bI; n- KOJIHqeCTBO IaCOB

B CMeHe.
PaCqeTHhIll: qaCOBOll: pacxo,lJ. BO,lJ.hI Ha ,lJ.yrn

N/ (5.22)Q4= q4 m,

PaCXOI\BO,!\blHa I(09q,q,Hl\HeHT'1acoBofi
IK0351l1cTBeHHo-nHTbe_ HepaBHOMepHOCTH

IIoTpe6HTeJIHH BH,!\bl Bble HYlKl\bI Bo,!\onOTpe6JIeHff51
pacxo,!\a BOI\E! E,!\HHHl\a

IIpH HaJIHol IIpH OTCYT-IIpH HaJIH-/ IIpH OTCYToqUH KaHa- CTBHH Ka- qua K3aa- CTBHH Ka~
JIH3al\HH HaJIH3al\HH JIH3aQHH HaJIH3aQHH

X035IllCTBeHHO- Ha Ipa6oQero B cMeHy 20-30· . 15-20 2 3nHTbeBble Hy)K.ll.bI
)J.YlIleBble yCTa- Ha I pa6oQero, nplI- 30-40 - 1 -HOBKH HllMalOlUero .ll.YlIl
CTOJIOBall Ha 1 pa6oTalOlUero 10-15 - 1,5 -
r,lJ.e q4- HopMa paCxo,lJ.a BO,lJ.hI Ha IIpHeM ,lJ.yrna O,lJ.HIIM
m - KOJIHqeCTBo qaCOB pa60ThI ,lJ.yrna B O,lJ.Hy cMeHy.

qacoBoll pacxoJJ, BO,lJ.bI Ha IIPOTHBOIIO)KapHhIe Hy)K,lJ.bI

Q5= 3600 q5, (5.23)

r,lJ.e q5- HopMa pacxoJJ,a BO,lJ.hI Ha IIpOTHBOIIO)KapHbIe Hy)K,lJ.hI, JI7c. Dpo-
lJ:OJI)KHTeJIhHOCTh TyrneHH5I IIO)Kapa Ha CTpOHTeJIhCTBe IIpHHHMaIOT paBHOll:
3 q.

06mHll qaCOBOll paCXo,lJ. BO,lJ.hI

Qo6\Q= Ql+ Q2+ Q3+ Q4+ Q5: (5.24)
DPH OIIpe,lJ.eJIeHIIH Qlt Q2 H Q3 Heo6xo,lJ.HMO yqHTbIBaTh O,UHOBpeMeH-

nOCTb pa60ThI IIOTpe6HTeJIell BO,UhI H ,lJ.JI5I IIO,UCqeTa BhI6HpaTh IIepHO,U CTPO-
IlTeJIbCTBa, B KOTOpOM IIOTpe6HTeJIH paCXO,lJ.YIOT MaKCIiMaJIhHOe KOJIIIqeCTBo
BO,lJ.bI O,lJ.HOBpeMeHHO.

06mHll paCqeTHbIll ceKYH,lJ.HhIll paCXO,lJ. BO,lJ.hI

qpac'I = Qo6\Q/3600.

PaCqeT ,lJ.IIaMeTpa Tpy6 IIPOH3BO,lJ.HTC5I Ha qaCbI MaKCIiMaJIhHOfO BO,lJ.O-
3a60pa II Ha BpeM5I TYllleHII5I IIO)Kapa:

D = V4Qpac'I.1000
f 1tV '

r,lJ.e qpac'l - 06mIIll paCqeTHhIll: ceKYH,lJ.HhIll paCXO,lJ. BO,lJ.hI, JI7c; V - CKO-
POCTh BO,lJ.bI B Tpy6ax, M/c (,lJ.JI5IMaJIhIX ,lJ.IIaMeTpOB V = 0,6-0,9; ,lJ.JI5I
OOJIhrnliX V = 0,9-1,4).

BpeMeHHhIe ceTII BO,lJ.OIIpOBO,lJ.a 06hlqHO YCTpaIIBaIOT II3 CTaJIhHhIX
'!'py6 ,lJ.HaMeTpOM 25-150 MM, B OT,lJ.eJIhHhIX CJIyqa5IX IIpIIMeH5IIOT qyryH-
IIhIe II ac6eCTOBble Tpy6bI ,lJ.HaMeTpOM 50-200 MM. DPII COBMemeHIIII IIPO-
113BO,UCTBeHHOro II IIpOTIIBOIIO)KapHOrO BO,lJ.OCHa6)KeHII5I ,UHaMeTp Tpy6
lIapY)KHOrO BO,lJ.OIIpOBO,Ua ,UOJI)KeH 6hITh He MeHee 100 MM.

OnpeJJ,eJIeHHe nOTpe6HOCTH B 9JIeKTp09HeprHH. 3JIeKTpOCHa6)KeHIle
(''!'pOHTeJIhHOll IIJIOma,lJ.KH ocymeCTBJI5IeTC5I OT CTarrlIOHapHbIX HJIH IIepe)J.-
1I11l10IbIX IICTOqHHKOB 9JIeKTp09HeprHH. HaH60JIee rreJIeCoo6pa3HhIM H 9KO-
IIOMHqHbIM ,lJ.JI5I Hy)K,lJ. BpeMeHHoro 9JIeKTpOCHa('»)KeHII5I 5IBJI5IeTC5I IICIIOJIh-
:IOllaIme cymecTByIOIJ!IIX JIIIHHM 9HeproceTH, T3IJ; H ,lJ.p. LLJI5I IIO,lJ.KJIIOqe-



5.16. nOTp et1HTeJlH 9J1eKTpO~lHeprHH H MOW.HOCTb YCTRHOBJleHHblX sJleKTp0)l.BHraTeJleii

YCTSHOBJleHHS>I
MSpKS MOll\HOCTb 9J1eKTpo·

I\BHrSlreJIefi, KBT

KB-100 40
KB·301 34
KB-l00.3 41,5
MCK-l0-20 45

KB.160 59,2
KB.401 58
KB-405 57

KB-308 75
KB.403 61,5
KB-502 65,3
KB·503.A 110
KB·504 182

KB-675 124
KB-676-2 137,2

7

4T3 40

CO-48B 2,2
CO-49B 4

CO-57A 5,25

«CaJIIOT-3» 10

CO-74A 0,27

CO·61 0,27

CO-150 1,5

CO-7A 4

CO-115 40

CO-155 2,2

CO-17 2,2

CO·47 0,6

11B-91 0,6

11-18 0,8

CO-l00A 60

CO-122A 4,9

CT9·24 54
CTH·350 25
T,U·300 20
CTIll-500 32
T,n:D-l 12

BaIIIeHHble rrepeABH}J{Hble KpaHbI C rroAbeMHofi
cTpeJIofi

BaIIIeHHble rrepeABH}J{Hble KpaHbI C 6aJIO'lHOfi
CTpeJIofi

ABTorrorpy3'1HK rrpoH3BOAHTeJIbHOCTblO 6 M
3/q

BlI6porrorpY}J{aTeJIb
P aCTBOpOHaCocbI

IllTyKaTypHblfi arperaT
III TyKaTypHalI CTaHU:HlI
OKpaCO'lHblfi arperaT
9JIeKTpOKpacKorryJIbT
IllrraKJIeBO'lHblfi arperaT
KOMrrpeccopHalI YCT2HOBK&

MaJIlIpH81I CTaHU:HlI

D8pKeTHo·IIIJIlHpOBO"lHaJi MaIIIHHa

M03aH'IHo.IIIJIHq,oBO'lHalI MaIIIIIHa

BH6popefiKa

DOBepXHOlITHblfi BH6paTop

f.[y6lIHHblfi BH6paTQp

MaIIIHH8 }:\JIlI rro}:\orpeBa, rrepeMeIIIHBaHH5I II
rro}:\aqH MaCTH'K Ha KpOBJIIO

MaIIIIIHa }:\JIlI HaHeceHHlI 6HTyMlIb1x MaCTHK

CBapOqHalI arrrrapaTypa rrepeMeHHoro TOKa

IIHH BpeMeHHoi'I ceTII IlpHMeH5IlOTC5I KOMIlJIeKTHble TpaHC¢OpMaTOpHble
l1o,lI.CTaHUIIH.

DpOeKTHpOBaHIIe BpeMeHHoro 9HeprOCHa62KeHH5I CTpOIITeJIbHoi'I IlJIO-
w.a,lI.KH IlPOII3BO,lI.51T B TaKoi'I IlOCJIe,lI.OBaTeJIbHOcTH: OIlpe,lI.eJI5IlOT IloTpe6II-
TeJIei'I 9JIeKTp09HeprrrH; IlPOH3BO,lI.51TpaClJeTTpe6yeMoro KOJIIIlJeCTBa (MOW.-
HOCTII) 9HeprrrH; BbI6HpalOT HCTOlJHHKH )meprIIII II pa3pa6aTbIBalOT cxeMbI
cHa62KeHII5I IlOTpe6HTeJIei'I EmeprrrII Ha cTpoi'IIlJIor:q,a,lI.Ke (Ta6JI. 5.16).
3JIeKTp09HeprII5I Ha cTpOHTeJIbHoi'I IlJIOIUa,lI.Ke IlOTpe6JI5IeTC5I Ha IlpOH3-
BO,lI.CTBeHHble (TeXHOJIOrHlJeCKIIe) Hy2K,lI.bI ,lI.JI5I IlHTaHH5I cTpOIITeJIbHbIX
MaIIIHH II MexaHII3MOB, OTTaIIBaiIII5I Mep3JIbIX rpyHToB, CyiliKII IIITyKaTyp-
KII (Ta6JI. 5.17), Ha BHyTpeHHee oCBeIUeHHe IloMeIUeHHi'I H Hapy2KHOe
oCBerueHHe cTpoi'IIlJIOIUa,lI.KH (Ta6JI. 5.18-5.20).

I
Yl\eJlbHblfi pscxOI\

EI\HHH~a 9J1eKTp09HeprHH,
KBT,q

9JIeKTpOrrporpeB 6eTOHa rrpH HapY}J{Hofi TeMrrepaTy-
pe - 20°C, AOBe}:\eHHe rrpO'lHOCTH AO 75 % -il C MO-
}:\yJIeM rroBepxHocTH:

6
10
5

9JIeKTpOrrporpeB KHprrH'IHOil KJIa}:\KH C MOAyJIeM rro-
BepxHocTH:

4
9

OTorpeB rpyHTa BepTHK8JIbHbIMH 9JIeKTpOA8MII

M3 95
M3 140
M3 190

M3 40
M3 70
M3 35-40

MOHT8}J{ C60pHbIX KOHCTpyKU:Hfi
OTKpblTble CKJI8AbI
I3HyTpHrroCTpOeQHble }:\opOrH
Oxp8HHoe OCBemeHHen pO}J{eKTopbl

1000 M2

1000 M2

1 KM

I KM

IIIT.

2,4
0,8-1,2

2-2,5
1-1,5
0,5

DocJIe oIlpe,lI.eJIeHHH Tpe6yeMoi'I MOIUHOCTH 9JIeKTp09HepnIII IlO BceM
rpyIlnaM IlOTpe6IITeJIei'I IlPOH3BO,lI.51T paClJeT Tpe6yeMoi'I MOIUHOCTH TpaHc·
1\)OpMaTOpa, opHeHTHpy5lcb Ha MaKCIIMaJIbHOe IlOTpe6JIeHHe 9JIeKTp09Hep-
1'1111o,lI.HOBpeMeHfIO BceMII pa60TalOIUHMH IlOTpe6HTeJIHMH.

PaClJeTHa51 MOIUHOCTb TpaHC¢OpMaTOpa

P = 1 1 (~PCKI .L ~ PTK2 + ~ P K -'--~ P K) (5.27), .l.J cos cp , ~ cos <p ~ O.B 3 ,~ O.H 4 ,

I'Jl(' 1,1 - K09¢¢HUHeHT, YlJHTbIBalOIUHi'I nOTepII MOIUHOCTH B ceTII; Pc-
('II.IIOBa51 MOIUHOCTb MalllHHbI HJIH yCTaHoBKH, KBT; PT - Tpe6yeMa51 MOru-
IIllC'I'1> Ha TeXHOJIOrrrqeCKHe Hy)K,UbI, KBT; PO•B - Tpe6yeMa51 MOruHOCTb



IHOpMaOCBell\eHHOCTII.
JIK

Ha OCHOBamHl paCqeTHOll MOIlJ,HOCTll Onpe,ll,eJI51lOT Tlln II MOIlJ,HOCTb
TpaHC¢OpMaTOpa (Ta6JI. 5.22).

MeCTO llPOll3BOll.CTBa pa6oT:
3eMJllIHbIX
6eTOHHbIX II 2KeJle306eTOHHbIX
KaMeHHblX
MOHTa2KHbIXC60PHbIX KOHCTpyKUllll

OTKpbITble CKJlall.bI
KOHTOPbI
CTOJIOBble
BeToHo- II paCTBopOCMeCllTeJlbHble Y3J1bI
ApMaTypHble MaCTepCKlle
MeXaHll'leCKlle MaCTepCKlle
BHYTPllllOCTpOe'lHble ll.0P0rll
OxpaHHoe OCBeIUeHlle

1000 M2

1000 M2

1000 M2

1000 M2

1000 M2

100 M2
100 M2

100 M2
100 M2
100 M2

I KM

I KM

5.22. TeXHH'IeCKHe xapaKTepHcTHKH TpaHc~opMaTOpHb[X nOll.CTaHUHll

0,5-0,8
1-1,2

0,6--0,8
2,4

0,8-1,2
1-1,5

0,8-1
0,5
1,3
1,3
2,5
1,5

MOll\HOCTb
TpaHcq,opMaTopa.

KB. A

H apyJICflOa YCTafl08KU

160 I TMI60/6(l0)
250 TM250/6(10)
400 TM400/6 (40)

Bflyrpeflflea YCTal-108KU

250 TMcI>-250/10
400 TMcI>-4001l0
630 TMcI>-630jIO
630 TMcI>-630/IO
630 TM3-630/10

1000 TM3-1000/1O
1000 TC3-1000/10-65
1600 TC3-1600/l0-65
630 TM3-S30/10

1000 TM3-1000/IO
1600 TM3-1600/10

2X 1000 TM3, TH3-1000/10
1600 TM3, TH3-1600/1O

2X 1600 TM3, TH3-1600/10
2500 TH3-2500/10

KTITH -72M-160
KTITH-72M-250
KTITH-72M-400

1,34
1,65
2,18

I(TIT250/6, 10/0,4
KTIT400/6, 10/0,4
KTIT630/6, 10/0,4
KTITM630/6, 10/0,4
KTIT-630
KTITM-IOOO
KTITM-IOOO
KTITM-1600
KTITY-630
KTITY-IOOO
KTITY-1600
2KTITM-IOO-6/0,69
KTITM-1600/10
2KTITM-1600/l0
KTITM-2500-10/0,4

1,43
1,9
3
3
3
5
5
7
3
5
7
5
7
7
7

KOHTopa rrpOll3BOll.llTeJlll pa60T
fapll.epo6 C YMbIBaJlbHoll
IToMeIUeHlle ll.JllI rrplleMa rrllIUll
.uyweBall
ITOMeIUeHlle ll.JIlI CYWKll Oll.e2Kll.bI
To 2Ke ll.JllI o6orpeBa pa60'lllX
TyaJleT
CKJlall.

100 M2
100 M2
100 M2
100 M2

100 M2
100 M2
100 M2

100 M2

3KCKaBaTopbI C 9J1eKTpoo6opYll.OBaHlleM
PacTBopHble y3J1bl
KpaHbl 6aweHHble, K03J10Bble, MOCTOBble
MexaHll3MbI HerrpepblBHoro TpaHcrropTa
CBapOQHbIe TpaHc~opMaTopbl
HacocbI, KOMrrpeccopbI, BeHTllJlllTOPbI
ITepeHocHble MexaHll3MbI
TpaHc¢opMaTopHblll rrporpeB 6eToHa
HapY2KHOe OCBeIUeHlle
BHyTpefIHee OCBeIUeHlle (KpoMe CKJlall.OB)
OCBeIUeHlle CKJIall.OB
YCTaHoBKa 9J1eKTpOrrporpeBa
PeMoHTHo-MeXaHll'leCKlle MacTepcKlle

0,5
0,5
0,3
0,6
0,35
0,7
0,1
0,7
I
0,8
0,35
0,5
0,3

IHopMa OCBeru.eHHOCTH,
,nK

1-1,5
1-1,5

0,8-1
0,8-1
0,8-1
0,8-1
0,8-1
0,8-1 PaCXO,ll, 3JIeKTp03Heprllll Ha OCBeIlJ,eHI1e onpe,ll,eJI51eTC51 paCqeTOM qI1C-

JIa o3JIeKTpOJIaMIl OIlpe,ll,e.r:,eHHOll MOIlJ,HOCTllHa OCHOBe HOpMllpyeMblx ypOB-
Hell OCBeIlJ,eHHOCTll CTpOllnJIOIlJ,a,ll,Kll II nOMeIlJ,eHllll (Ta6JI. 5.19, 5.20).

eBeToBoH nOTOK ,ll,JI51OCBeIlJ,eHH51 pa6oqero MeCTa, JIK,

F = Fcp 8KK\ (5.28)
r,ll,e Fcp - HopMa OCBeIlJ,eHHOCTll; 8 - nJIOIlJ,a,ll,b, nO,ll,JIelKaIlJ,a51 OCBeIlJ,e-
IIHlO; K = 1,2-1,5 - K03¢¢HIIHeHT 3anaca, yqllTbIBalOIIIllll nOTepll CBeTa
0'1' 3arp51~HeHll51 CTeKJIa npOlKeKTopa; K1~ 1,5 - K03¢¢llUlleHT, yqH-
TbIBalOIlJ,llll nOTepH CBeTa 110 CTopOHaM.

Ha OCHOBaHllll nOTpe6Horo CBeTOBoro nOTOKa nO,ll,6llpalOT npOlKeKTO-
phI II CBeTHJIbHllKll (Ta6JI. 5.23).

Pac4eT nOTpeoHocTu B TenJIOTe M C)KaTOM B03)1.yxe. BpeMeHHoe TenJIO-
ma6lKeHue CTpOllTeJIbHbIX nJIOIlJ,a,ll,OK npe,ll,Ha3HaqeHO )l;JI51 OTOIlJIeHll51
II rop51Qero BO,ll,OCHa6lKeHll51 6blTOBbIX, cJIylKe6HbIx II nO,ll,C06HbIX 3,ll,aHllH
II coopylKeHllH, a TaKlKe ,ll,JI51TeXHOJIOfHQeCKHX HylK,ll,. 06IlJ,a51 nOTpe6-
1I0CTb B TenJIOTe QO@ll\'K'ulK!q,

Qo6ll\ = (Q1 + Q2) K1K2, (5.29)
rN' Q1, Q2- pacxo,ll, TeIlJJOTbI COOTBeTCTBeHHOHa OTOIlJIeI-lI1e 3,ll,aHllH H Ten.
,IIlIl(OI3 H Ha ~eXHOJIOfHqeCKHe HylK,ll,bI; K1= 1,1-1,15 - K03¢¢HuHeHT,
y '1IITbIBaIOIUHll Il~TepH TenJIOTbI B ceT5IX; K2= 1,1 - 1,2 - K03¢¢HUll-
l'II'!', mpalKalOIlJ,I1ll ,ll,06aBKy H HeyqTeHHble paCXO,ll,bl TenJIOTbI.

0,6
0,65
0,5
0,7
0,4
0,8
0,4
0,75
1
1
I
0,85
0,65

Ha BHyTpeHHee OCBeIlJ,eHlle, KBT; K1, K2, K3, K4- K03¢¢llUlleHTbI cnpoca,
3aBllC51IlJ,lle 0'1' nOTpe6llTeJIeH; coscp - K03¢¢llUHeHT MOlll,HOCTll, 3aBllC5IIlJ,I1H
01' xapaKTepa, KOJIllqeCTBa II 3arpy3Kll IlOTpe6llTeJIell CHJlOBOll 3HeprHfl
(cpe,ll,Hlle 3HaqeHll51 K03¢¢llUlleHTOB CIlpoca Kc II COS cp IlpHBe,ll,eHbI B Ta6JI.

.5.21).
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'IJ,alOT aJJ;MHHHCTpaTHBHO-X03flikTBeHHble II CaHHTapHO-ObITOBble OO'beKTbl,
a nOCJIe ,,)Toro npoeKTHpylOT HHJKeHepHble ceTH.

npoeKTIIpOBaHue ,lI.opor. BpeMeHHble BHyTpIIIIoCTpOeqHble JJ;0pOfH IIpO-
CKTIIpylOT, KaK npaBIIJIO,. IIO TpaccaM nOCTOflHHblX JJ;opor, HCIIOJIb3Yfl
!<oJIbIJ,eBylO cxeMy. Ha TynIIKOBblX nOJJ;'be3JJ;axyCTpaIIBalOT pa3BopOTHble
IlJIII pa3'be3JJ;Hble nJIor.u.aJJ;KIIC pa3MepaMII B nJIaHe He MeHee 12 X 12 M.
IUIIpIIHa ,lI.opor IIpII OJJ;HOCTopOHHeMJJ;BIIJKeHIIH ,lI.OJIJKHaObITb He MeHee
3,5 M, IIpII JJ;ByxcTopoHHeM - 6 M. PaJJ;IIyc 3aKpyrJIeHHfl BHyTpHIIOCTpO-
e'IHblX JJ;opor IIpHHHMalOT B IIpeJJ;eJIax 12-30 M B 3aBIICHMOCTH 0'1' BHJJ;a
TpaHcIIopTHblX cpeJJ;cTB H raoapHToB TpaHcnopnlpyeMblx Ha nJIor.u.aJJ;Ky
KOHCTpyKIJ,IIii.

DPII TpaccIIpoBKe JJ;opor HeOoxoJJ;IIMO C06JIlOJJ;aTb cJIeJJ;ylOr.u.HeMIIHH-
MaJIbHble paccToflHIIfl, Ml MeJK,lI.y JJ;opOrOH H IIJIor.u.aJJ;KoHCKJIaJJ;IIpoBaHlHl
KOHCTpyKUIIH II MaTepIIaJIOB 0,5-1; MeJKJJ;y JJ;OpOroH H OCblO IIOJJ;KpaHO-
BblX IIyTeH 6,5-12,5; ,lI.0 orpaJKJJ;eHHfl CTpOHIIJIor.u.aJJ;KHHe MeHee 1,5;
)1.0HapyJKHblX rpaHeH KOHcTpyKUHH OilOp He MeHee 0,5; 0'1' cTpoflr.u.erocfl
3,lI.aHIIfl He OJIHJKe 8-12, yqHTbIBafl yCTaHoBKy M JJ;BIIJKeHIIe MOHTaJKHblX
MexaHII3MOB. HailpaBJIeHIIe JJ;BIIJKeHIIfl TpaHcIIopTHblX Cpe,lI.CTB yKa3bI-
BalOT Ha IIJIaHe CTpeJIKaMII. DPII MOHTaJKe KOHCTpyKUIIH HeIIocpeJJ;cTBeH-
HO C TpaHcIIopTHbIX cpeJJ;cTB BHyTpIIIIJIOr.u.aJJ;OqHbIe .n.0POfH paCilOJIaralOT
BHe 30HbI JJ;eHcTBIIfl KpaHa, a IIpM pa3rpY3Ke KOHCTpyKUIIH B 30He ero
.n.eHcTBIIfl JJ;opory pacIIIHpfllOT JJ;O5 M.

DPM pa3Mell.\eHIIU MamIIH U MexaHII3MOB Ha CTpOHIIJIor.u.a.n.Ke CJIeJJ;yeT
ocoooe BHIIMaHIIe yJJ;eJIflTb C03JJ;aHIIlOoe30IIaCHbIX yCJIOBIIH MX 9KCIIJIyaTa-
IJ,rlII. MecTa HX yCTaHoBKII .n.OJIJKHbICOOTBeTCTBOBaTbpemeHIIflM, IIpIIHfl·
TblM B TeXHOJIOfHqeCKMX KapTax. TaK, IIpII BeJJ;eHIIM3eMJIflHbIX paOOT He-
OOXOJJ;HMOyqIITbIBaTb MIIHHMaJIbHOe paCCTOflHHe 0'1' OCHOBaHHfl OTKoca .n.o
6JIIIJKaHllllIX onop MaIIlHH HJIH MexaHH3MOB (CM. rraoJI. 3.9) H COOJIIOJJ;aTb
BblCOTY 3aoofl ,!(JISI3eMJIepOHHbIX MaIIlHH (TaOJI. 5.24).

MaKCH' MHHHMaJIbHOl\onYCTHMa>lBblCOTa
YCl1aHOBKHnpOlKeKTopOB,MM8JIbHa.H npHHopMHpyeMoilOCBell\eHHOCTH,THnnpOlKeKTopa THnJIaMnbI CHJIa JlKcBeTa,

0,5 I 1 I 2 I 3 I 5 I '0 I 30 I 50KI\

ITCM-50-t f-220-1000 120 35 28 22 20 17 13 7 5
,UPJ1-700 52 23 19 14 13 11 8 5 4
,UPJ1-400 19,5 14 11 9 8 7 5 3 3

ITCM-50-2 WK-220-1000 640 - 65 50 45 40 30 17

1

13
ITCM-40-1 f-220-50 70 25 21 17 15 13 10 5 4
ITCM-40-2 IT)K-220-500 280 50 43 33 30 25 20 11 9

PacxoJJ; TeIIJIOTbI Ha OTOIIJIeHHe a.n.MHHHCTpaTHBHbIX H IIpOH3BO)l.CTBeH-
HbIX 3JJ;aHHH

rJJ;eV - OO'beM OTanJIHBaeMblX 3)l.aHlIH, M3; go - y.n.eJIbHafl TeIIJIOBafl xa-
paKTepHCTHKa 3JJ;aHHH (OpHeHTI1pOBOLJHO)l.JIfl a)l.MHHlICTpaTHBHbIX -2,64,
npOH3BOJJ;CTBeHHbIX- 3,35, TenJI51KOB - 3,77); tB H tH - TeMnepaTypa
B03JJ;yxa COOTBeTCTBeHHOBHyTpeHH51SI II HapyJKHa51.

qacOBOH: pacxoJJ; TenJIOTbI Ha TeXHOJIOfHtIeCKIIe HyJK.n.bI, K.II.JKlq,

N<ilOll\ = ~ VM/(tKH)' " (5.31)

fJJ;e V - 06'beM pa.OOT; M - y.n.eJIbHbIH pacxoJJ; TeIIJIOTbl Ha eJJ;HHHUy
OO'beMa pa60T; t - paCqeTHOe BpeM51nOTpe6JIeHH51 TeIIJIOTbI, q; KH = 1,1-
-1,2 - K09<p<PIIUHeHT HepaBHOMepr.rOCTH paCXO)l.a' TenJIOTbl.

DPH paCqeTe KOJIHqeCTBa TeTIJlOTbl Ha TeXHp.;rorHqeCKHe Hy2K)l.bl,
K.II.JK1Kr, MOJKHO npHH51Tb: OTTaHBaHHe neCqaHblX '\ ~1~P3JIbIX rpyHToB -
6,3 .104; rJIHHHCTblX - 8,4. 104; nporpeB BO)l.bl napOM - 3,15· 105;
naponporpeB oeTOHHblX KOHCTpyKUIIH - 9,24 • 105; 6eTOHIIpOBaHIIe KO-
HCTpyKUHM B TeIIJI51KaX - 5,58· 105; 6eTOHYlpOBaHHe nOJIOB- 7,98.105•

e:JKaTbIH B03JJ;yX HCnOJIb3yeTC51 Ha CTpOHTeJIbHOH nJIor.u.a)l.Ke )1.JI51nH-
TallHfl IIHeBMoIIHcTpyMeHToB H nHeBMOMaIIlHH, npHMeH51eMblX )1.JI51BbITIOJI-
HeHHSI CTpOHTeJIbHblX npOIJ,€CCOB (nOKpaCKH nOBepXHOCTeM, pblXJIeHHH
Mep3JIblX rpyHToB, HaHeceHHH 6eTOHa Ha nOBepXHOCTH MeTO)l.OM TOpK-
pempOBaHHSI).

PaCqeT IIOTpe6HOCTH B CJKaTOMB03.n.yxe, M3, npoH3BO)l.51T no cPopMyJIe

BMeCTHMOClI'b
KOBUJ8, M8 Jlel"KHil(I) Cpel\HHil(II" III) 'l15IlKeJlblil(lV •••VI)

0,25 1(1)* 1,5(1,5)
0,5 1,5(1,5) 2,5(2) 3,5(2,5)
1 2(2) 3(3) 4,5(3,5)
1,5 2,5(2) 4(3,5) 5.5( 4)
2 3(3) 5(4) 6,5(4,5)
2,5 4(3,5) 6(4,5) 7,5(5)rJJ;e Fh •••, Fn - pacxo.n. CJKaTOrO B03)l.yxa MaIIlHHaMH H MexaHH3MaMH;

K1t ••• , K n- K09<p<PHUHeHTblO)l.HOBpeMeHHocTH pa60Tbl MalllHH H MexaHH3-
MOB; N1, ••• , Nn- qHCJIO O.n.HOpO.n.HbIXMexaHH3MOB.

Do o6r.u.eMy pacxo.n.y CJKaTOrO B03)l.yxa BbI6HpalOT ero HCTOtIHHKH -
saBoJJ;CKHe HJIH IIepeJJ;BHJKHble KOMilpeccopHbIe CTaHUHH.

MeTO,lI.UKa npoeKTupoBaHlISI cTpOIITeJIbHblX reHepaJIbHblX nJIaHOB.
B JJ;lfIIJIOMHOMIIpoeKTe 06blqHO pa3pa6aTbIBalOT 06'beKTHblM cTpOMreHnJIaH
JJ;JIHIIepHOJJ;aB03BeJJ;eHH5IIIo.n.3eMHbIX KOHcTpyKUHH HJIH MOHTaJKa Ha3eM-
HOM qaCTH 3)l.aHM5I. DPM He06xo.n.MMOCTM MOJKeT 6blTb pa3pa60TaH 06r.u.e-
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~ B cKo6Kax p,aHa HallMeHbllIalI BblCOTa sa601I, M.

B 3aBMCMMOCTM0'1' IIpMH51TOM cxeMbl B03BeJJ;eHMfl 3)l.aHMfl 6aIIleHHbIH
I\paH MOJKeT 6bITb paCIIOJIOJKeH KaK co CTOpOHbI BXO.n.OBB 3)l.aHHe, TaK
II c npoTHBOIIOJIOJKHOH CTOpOHbl. DPM IIapaJIJIeJIbHOM BbITIOJIHeHMMMOHTa-
110lhlX M nOCJIeMOHTaJKHblX paooT oaIIleHHbIe KpaHbl pa3Mer.u.alOT co CTO-
pOIlbl, npoTHBOnOJTOJKHOHBxo.n.aM B 3JJ;aHHe. ECJTH 3.n.aHHe MOHTHpylOT
O/lcnOJIb30BaHHeM HeCKOJIbKHX KpaHOB, TO HX pa60Ta JJ;OJIJKHa6bITb opra·
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HH30BaHa TaKIlM 06pa30M, qT06hI TpaeKTOpHIl MOHTmKHhIX CTpeJI He nepe-
CeKaJIIICb. PacnOJI02KeHlle CTpeJIOBbIXKpaHOB B03M02KHOcHapy2KlI, napaJI-
JIeJIbHO npo,nOJIbHOH OCII 3,naHIIH, IIJIII BHYTPII - B,nOJIb npOJIeTa.

MOHTa2KHYIO 30Hy KpaHOB paCCl.JIITbIBaIOT no HapY2KHbIM KOHTypaM
3,naHHH nJIIOC 7 M npil BbICOTe3,naHIIH ,no 20M II nJIIOC 10 M npil BbICOTe
3,naHIIH 20-100 M. fpaHIlUbI 30HbI nepeMeIUeHIIH rpy30B onpe,neJIHIOTCH
paccToHHlleM no roplI30HTaJIII. ,UJIH oaweHHbIX KpaHoB OH COCTaBJIHeT
MaKCIIMaJIbHO Heo6xo,nIIMbIH BbIJIeT CTpeJIbI rrJIIOC 7 IIJIII 10M rrpH BbICOTe
no,nbeMa rpY3a COOTBeTCTBeHHO,no 20 HJIII 100 M; nplI OOJIbWeH BblCOTe
no,nbeMa rpy3a K MaKCIIMaJIbHOMY BbIJIeTY CTpeJIbI nplI6aBJIHIOT 1710 BbI-
COTbI no,nbeMa rpY3a. ,UJIH CTpeJIOBbIX KpaHOB 30Ha nepeMeIUeHIIH rpy30B
onpe,neJIHeTCH ,nJIHHOHCTpeJIbI nJIIOC 1/2 ,nJIIIHbI caMoro KpynHoro 3JIeMeH-
Ta KOHCTpyKUIIH. MOHTa2KHYIO30Hy H 30Hy nepeMeIUeHIIH rpy30B nOKa3bI-
BaIOT Ha CTpOHreHnJIaHe CnJIOWHOHJIHHHeH. "

Pa3MeIUeHue CKJIa)J.OB,nJIH xpaHeHHH MaTepHaJIOB H KOHCTpyKUHH
,nOJI2KHO06eCnel.JHBaTb MHHHMaJIbHOe KOJIIIl.JeCTBOHX neperpy30K H KpaT-
QaHWHe nyTH HX TpaHcnopTHpOBaHHH Ha CTpOHnJIOIUa,nKe. KpbITble
CKJIaJ(CKHenOMeIUeHHH 06bIl.JHOooycTpaHBaIOT y rpaHHUbI 30HbI ,neHCTBH~
MOHTa2KHbIX KpaHOB, a OTKpbITbIe - BHyTpH 3TOH 30HbI. CKJIa,nbI CTPO-
HTeJIbHbIX KOHCTpyKUHH ,nOJIlliHbI Haxo,nHTbCH B 30He ,neHCTBHH KpaHOB
B nopH,nKe TeXHOJIOrHl.JeCKOHnOCJIe,nOBaTeJIbHOCTHHX MOHTallia no yl.JaCT-
KaM H 3aXBaTKaM. fpaHHua CKJIa,na ,nOJIlliHa OTCTOHTbOT,nOpOrH He MeHee
l.JeMHa 0,5 M, a CKJIa,nOBOrHeonaCHbIX H CHJIbHOnbIJIHIUHX MaTepHaJIOB-
C no,nBeTpeHHoH CTOpOHbI IIO OTHoweHHIO K ,npyrHM 3,naHHHM H pacnoJIa-
raTbCH He 6JIHllie 50 M 0'1'HHX.

pa~3MeIUeHue a)J.MuHucTpaTuBHo-6bITOBbIX 3)J.aHU" oCYIUeCTBJIHeTCH
G Yl.JeTOMMaKCHMaJIbHOro npH6JIH2KeHHH K 06beKTy cTpOHTeJIbCTBa, JIH-
HHHM KOMMyHHKaUHH, nyHKTaM nHTaHHH, a TaKllie C03,naHHH6JIarOnpHHT-
HbIX 6bITOBbIX yCJIOBHH ,nJIH pa60TaIOIUero nepCOHaJIa CTpOHKH. TaKHe
3,naHHH peKoMeH,nyeToH paCIIOJIaraTb KOMnaKTHO, rpynnHpyH HX B 6bITO-
Bble ropo,nKH, Haxo,nHIUHeCH Ha paCCTOHHHHHe MeHee l.JeM50 M 0'1'OObeK-
TOB, BbI,neJIHIOIUHXnbIJIb, Bpe,nHhIe ra3bI H T. n. CaHHTapHo-6bIToBble no-
MeIUeHHH ,nOJI2KHbIOTCTOHTbOTpa60l.JHX MeCT Ha paCCTOHHHHHe 60JIee, M:
rap,nep06Hble, YMbIBaJIbHbIe H ,nyweBbIe - 500, IIOMeIUeHHH ,nJIH 060rpeBa
pa60l.JHX - 150, y60pHble - 100, IIHTbeBbIe yCTaHoBKH - 75, nYHKTbI
nHTaHHH npH nepepbIBe Ha 06e,n 1 Q - 600, 3,npaBnyHKTbI - 800. Bce
BpeMeHHbIe 3,naHHH Ha cTpOHreHnJIaHe HyMepyIOT H nOKa3bIBaIOT HX npH-
BH3KY K Koop,nHHaTHoH ceTKe HJIH O{)beKTaM, npUBH3aHHbIM K HeH.

PacnOJIO:>KeHUeBpeMeHHbIX UH:>KeHepHbIXceTen. BpeMeHHble ceTH 3Hep-
rocHa6llieHHH, Bo,nonpoBo,na, KaHaJIH3aUHH, CJIaOOTOl.JHbIXJIHHHH CBH3H
pacnOJIaraIOT Ha CBO{)O,nHOHTeppHTOpHH cTpOHTeJIbHOH nJIOIUaJ(KH. Ha
cTpOHreHnJIaHe HX pa3MeIUeHue nOKa3bIBaIOT CXeMaTHQHO, HCnOJIb3yH
YCJIOBHbIe 0603Hal.JeHHH.

TpaHcepopMaTopHbIe no,nCTaHUHH ,nOJI2KHbIHaxo,nHTbCH B ueHTp~ 3Hep-
reTHl.JeCKHX Harpy30K. PaccTOHHHe ,no nOTpe6HTeJIH 3JIeKTpHl.JeCKOH3Hep-
rIIH He ,nOJI2KHOnpeBbIwaTb 400-500 M. 0'1' TpaHcepopMaTopHoH no,nCTaH-
UHH K nOTpe6HTeJIHM OTBO,nHTnHTaIOIUHe (B03,nywHble HJIH no,n3eMHble)
JIHHHH. BpeMeHHbIe B03,nywHbIe JIHHHH ,nJIHHapylliHoro OCBeIUeHHH nJIO-
.llJ,a,nKH yCTpaHBaIOT npeHMyllJ,eeTBeHHo B,nOJIb npoe3,noB Ha ,nepeBHHHbIX
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Ollopax l.Jepe3 30-40 M. PaccToHHHe HHlliHeH TOl.JKH npoBeca npoBo,noB
0'1' 3eMJIII ,nJIH B03,nYWHbIX JIIIHIIH HanpHllieHlleM ,no 1 KBT ,nOJIlliHO ObITb
lie MeHee 6 M,,nO 10 KBT -He MeHee 7 M. B yrJIax CTpOlITeJIbHOH nJIOIUa,n-
1\11CJIe,nyeT YCTaHoBIITb npollieKTopbI, a ,nJIH OCBeIUeHIIH pa60l.JHX MeCT
Ilpe,nycMoTpeTb yCTaHoBKy nepeHocHbIX OCBeTHTeJIbHbIX Mal.JT.

CeTIl BpeMeHHoro Bo,nocHaollieHIIH yCTpaHBaIOT no KOJIbueBOH , TynlI-
IWBOH H cMewaHHoH cxeMaM. ITPII HCnOJIb30BaHHH nOCTOHHHOH BO,nO-
IIpOBO,nHOHceTH BpeMeHHbIH Bo,nonpoBO,n BbInOJIHHIOT ,nJIfmOH He 60Jlee
~OO M no TynllKoBoH cxeMe. Ha cxeMe BpeMeHHoro Bo,nocHaollieHHH cJIe,ny-
CT nOKa3aTb paCnOJIOllieHne n02KapHbIX rH,npaHToB, Bo,nopa360pHbIX
l(paHOB, nHTbeBblX epoHTaHl.JIIKOB, CMOTpOBbIX II rH,npaHTHblx KOJIo,nueB.
!1olliapHble rH,npaHTbI pa3MeIUaIOT Ha paCCTOHHHH He oOJIee 2,5 M 0'1' npo-
e3llieu l.JaCTH,nOpOrH II He oOJIee 50 M OT CTeH 3,naHHH. Ha nOCTOHHHOM
1l0,nonpOBo,ne paCCTOHHHe Melli,ny rH,npaHTaMH npHHHMaIOT ,no 300 M. Bo-
l~opa300pHble KpaHbI npoeKTHpyIOT H3 yCJIOBHHpa,nHyca OOcJlYlliIIBaHHH ,no
100 M, a rrHTbeBble epoHTaHl.JIIKIl - He oOJIee 75 M OT pa60l.JHX MeCT H MeCT
OT,nbIxa.

TpaccbI BpeMeHHoro TenJIOCHaOllieHHH npoeKTHpyIOT OObIl.JHOoeCKa-
IIaJIbHbIMIl B TpaHweHx C 3aCbInKOH yTenJIHTeJIeM (WJIaKOM, TOpepOM).
Ha CTpOHreHIIJIaHe Ha Tpacce TenJlOCHa6llieHHH CJIe,nyeTYKa3aTb ,nHaMeTp
TPYO, Cel.JeHHH, Mecra HX npOKJIa,nKH, a TaKllie MeCTa ,nBHllieHHH TpaH-
crropTHbIX cpe,nCTB l.Jepe3 Tpaccy.

Ha cTpOHreHnJIaHe YCJIOBHbIMH3HaKaMH nOKa3bIBaIOT TaKllie pa3MeIUe-
IIHe CJIaOOTOl.JHbIXyCTpOHCTB II Cpe)l.CTB CBH3H (,nHcrreTl.JepCKIIX nyHKToB,
cTaUHoHapHbIX H nepe,nBH2KHbIX aooHeHToB, TeJIeepoHHbIXnyHKToB, rpoM-
!WfOBOPHIUHX yCTpOHCTB). Ka6eJIbHble JIHHHH TeJIeepoHHoH H rpOMKorOBO-
p mueH CBH3H pacrrOJIaraIOT B 3eMJIe HJIH Ha onopax. MoryT ObITb HCnOJlb-
,1OBaHbITaKllie orropbI JIHHHH 3JIeKTpoIIepe,naQ HH3Koro HanpHllieHHH.

ITo nepllMeTpy CTpOHTeJIbHOH nJIOIUa,nKIl Ha paCCTOHHHH He MeHee
2 M 0'1' rpaHHUbI rrpoe3llieH l.JaCTIl ,noporH ,nOJIlliHO 6bITb IIOKa3aHO BpeMeH-
IIoe orpalli,neHlle.

Ou,eHKa npoeKTHbIx peWeH"" cTpOnreHnJIaHa npoH3Bo,nHTCH Ha OCHOBa-
IIHH paCl.JeTa OCHOBHbIX TeXHHKO-9KOHOMIIl.JeCKHXIIoKa3aTeJIeH H cpaBHe-
IIHH C aHaJIoraMH. TaKHMIl nOKa3aTeJIHMil HBJIHIOTCH:nJIOIUa,nb cTpOHTeJIh-
HOH nJIOIUa,nKH F, rrJIOIUa,nb 3acTpoHKH rrpoeKTHpyeMoro 3,naHHH Fs, nJIO-
Lo;a,nb3acTpoHKH BpeMeHHbIMH 3,naHHHMH II coopyllieHHHMH Fa, npOTH2KeH-
HOCTb BpeMeHHhIX KOMMyHHKaUHH (,napor, 3JIeKTpOCHaOllieHHH, Bo,norrpo-
Bo,na, KaHaJIH3aUHH H T. ,n.), K09epepHUHeHThI KOMrraKTHOCTIl CTpOHreH-
I1JIaHa K1, K2 H ,np.

ITJlOIUa,nH CTpOHTeJIbHOH nJIOllJ,a,nKH npoeKTHpyeMoro 3,naHIIH II 3aCT-
pOHKH nJIOIUa,nKH BpeMeHHhIMIl 3,naHHHMIl H coopyllieHHHMH onpe,neJIHIOT
110 COOTBeTCTBYIOIUIIMreOMeTplIl.JeCKIlM pa3MepaM nJIOIUa,nOK.ITpoTHllieH-
HOCTb KOMMYHIlKaUIIH onpe,neJIHIOT rpaeplIl.JeCKIl C Yl.JeTOMMaCWTaoa Ha-
lIeceHHH 3TIIX ceTeH Ha CTpOHreHnJIaH.

K03epepHUHeHT KOMrraKTHOCTH Klt %, xapaKTeplI3yeTcH OTHoweHlleM
11.1l0Il~a,nH3aCTpOHKH B03Bo,nHMoro 06beKTa K nJIOIUa,nH CTpOHreHnJIaHa,
'1'. e. K1= Fn X lOa/F. K03epepHUIJeHT K2- 9'1'0 OTHoweHHe nJIOIUa,nH,
:I,llI5ITOH BpeMeHHbIMH 3,naHHHMHH coopyllieHIJHMIJ, K rrJIOIUa,nHCTpOHTeJIb-
1I0H rrJlOIUa,nKH, T. e. K2= FaX 100/F. MoryT TaKllie HCrrOJIb30BaTbCH
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rnABA 6
npr.1MEPbl npOEKTHPOBAHHSI TEXHOJlOrJllJll
npOIif3BO,q,CTBA
CTPOJ.1TEJlbHO·MOHT A:H<HbIX PA60T

6.1. YCTpOHCTBOMOHonHTHblX mene3oE)eToHHblX
KOHC'l"pyKI.!,HH

Tpe6yeTC51 3anpoeKTHpoBaTb B03Be.neHHe no.n3eMHoH qaCTH
rpa.nHpHH C nJIOlll,a.nblO 0pOIlleHH51 1600 M2 H3 MOHOJIHTHOl"OMeJIe306eToHa
(pHC. 6.1). [10 6eToHHoH rro.nrOTOBKe yCTpalIBaeTC51 .nHHllI,e H orropl-we
KOJIbUO, 3aTeM CTeHbI qaIllH rpa.nHpHH.

BblOOP KOHCTpyIOJ,IHIOnaJIyoKR If cnocooa apMRpoBaHHSl. ,UJI51yCTpOH-
CTBa 6eToHHoH no.nrOTOBKH B KaqeCTBe OrraJIy6KH .nJI510¢OpMJIeHH5I KOHTy-
pa H .ne¢opMaUHoHHbIX IllBOB HCnOJIb3yeM OT.neJIbHble .nOCKH IllHpHHOH
100 MM, a .nJI5IB03Be.neHII5I orropHoro KOJIbua H CTeHKH qaIllII - IIHBeHTap-
HylO pa360pHO-llI,IITOBYlO OrraJIy6Ky H3 CTaJIbHbIX H30mYTblx JIIICTOB pa3-
MepaMH 4600 X 800 MM, 4600 X 450, 4600 X 2000 II 4600 X 2100 MM
(pHC. 6.2, a).

,UHIIllI,e apMHpOBaHO nJIOCKHMH ropII30HTaJIbHbIMH ceTKaMH B .nBa p51-
.na, onopHoe KOJIbUO H CTeHKH- npocTpaHcTBeHHbIMII KapKacaMII (pIIC. 6.
2, 6). Pa3Mep ceTOK 3 X 7 M. Macca npOCTpaHcTBeHHoro KapKaca 1 T.
ApMaTypa KJIaCCa A-III .nHaMeTpOM 26 MM H 60JIee. Macca apMaTypbI
,lI.HHllI,a38,8 T, orropHoro KOJIbua - 55 T, CTeHKH - 50 T.

OO).l,ClleTOObeMOBpa6oT. 1. OrraJIy6Ka. Onpe.neJI5IeM nJIOlll,a.nb orraJIy6-
KH, corrpHKaCalOllI,efIC51 c oeToHoM (pHC. 6.2,8):

Sf= 2nR2h = 2.3,14.27,96.0,1 = 17,6M2•

JOOO
5emOHB20250HH

5,emoHBI2-/00HM

I C/J5QOJ

6.1. Pe3epByap DOiJ,OnpneMHOH: 'lawn rpaAnpun

6.2. BbIOOP KOHCTpyKUllll OnaJIyoKll II cnocooa apMllpOBaHllll:
a - lI\HTOBaH onaJIy6Ka H3 CTaJIbHhIX H30rHYTbiX lI\HTOB; 6 - cxeMa apMHpoBaHHH AHHilla H CTeH-

KH qaillH; B - (jJparMeHT (jJyHAaMeHTa BOi\OnpHeMHoil qaUlH rpaAHpHH

YqIITbIBa51 B03MOMHOCTb 06pa30BaHH51 OCa.nOqHbIX Tpelll,HH B 6eTOHe
npH CXBaTbIBaHHH, OeTOHHpOB3HHe rrO.nrOTOBKH Be.neM KOJIbU3MH IIlHpH'
nOH 7 M C yCTpOHCTBOM.ne¢opMaUHOHHbIX IllBOB H3 .nOCOIC[1JIOlll,a.nb ona-
JlyOKH .ne¢opMaUHOHHbIX IllBOB, M2

:

SI= 2.3,14·20,96·0,1 = 13,16;
S~'=2 ·3,14 . 13,96·0,1 = 8,77;

S~'= 2 • 3,14 ·6,96.0,1 = 4,37.

CyMM3pHa5I nJIOlll,a.nb OrraJIy6KH ,lI.JI5l yCTpoikTBa rro.nrOTOBKH, M2
:

SI= 17,6 + 13,16 + 8,77 + 4,37 = 43,9;
S2= 2nR3h = 2 • 3,14 • 27,76, 0,8 = 139,5;


