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B I13CT05lrn.ee BpeMH Hacyrn.Holl sa.n.alJell 51BJIHeTC5IKopeH-
111111pCOpraIII-ISaI.lHH KanHTaJIbHOrO CTpOHTeJIbCTBa H nOBblIIIeHHe ero scp-
11'1'li'l'IIIlIIOCTH. PeaJIHSaUIIH STOll sa.n.alJH .n.OJI:H<HaocymeCTBJIHTbC5I nyTeM
1I111',III')lOlltlTCJIbHOrOnpeBparn.eHH5I CTpOHTeJIbCTBa B e.n.IIHbIll npOMblIIIJIeH'
1111l'TPOII'l'CJlbHbIll npouecc BOSBe)I.eHH5I06beKTOB,YJIyqIlIeHH5I II paCIlIHpe·
111111II0MCIIKJIaTypbI npHMeHHeMbIX MaTepHaJIOB H KOHCTpyKUHll, o6ecne-
'11'111111l''I'j)()Jl'reJIbCTBa BbICOKonpOIISBO)I.HTeJIbHOll TeXHHKOll, IlIHpOKoro
1II1I',1l/II'llIlll I1pOrpeCCHBHbIX HaylJHO-TeXHHqeCKHX .n.OCTII:H<eHHll,pecypco-
1111I1'p r()('(jt'lll'rm()Jl~Il X TeXHOJIOrHll, 3KOHOMHlJHbIX 06beMHO-nJIaHHpO-
1111'1II1,IXII opraIIIl3tll~110IlIIO-TeXHOJIOrHlJeCKHX peIlIeHHll, nOBbIIlIeHII5I Ka-
'lt'I'TII:I p;WptlOOTJ<H ll.OKyMeHTaUHH H COBepIIIeHCTBOBaHYIH npoeKTHO-CMeT-
1111I'1l,11,1',11:1.

1\:1 ili II :Ill POJIb npH STOM npIIHa.n.JIe:H<JlT IIH:H<eHepHO-TeXHHlJeCKIIM Ka.n.-
I';lM, ypOIlCllb no.n.rOTOBKH KOTOpbIX OKaSbIBaeT cymecTBeHHoe BJIJlHHHe
11111'1I:1l1l1'l'lleIIay'lHo-TeXHIIqeCKOrO nporpecca B CTpOIITeJIbCTBe.

( >toyIIll'C'I'IlJleHHIO Kypca Ha no.n.rOToBKy B BblCiliell WKOJIe BbICOKOKBa·
,1111I11I11I,1I1)()JWIlIlbIXCneUHaJIIICTOB WHpOKoro npocpJlJIH cnoco6cTByeT npII-
KII'lIt'IIIJ(' II y1le6HoM npouecceMeTo.n.OB aKTHBHoro o6ylJeHHH. Ba:m:Hoe MeCTO
11'1')1,11IIIIX StlHHMaeT KypcoBoe H )I.HnJIOMHOe npOeKTJlpOBaHHe. B npo-
111'1'['1'""1I10JlIleIIH5I KypCOBbIX II )I.HnJIOMlIbIX npoeKTOB cTy.n.eHTbI saKpen-
11111111'1'1'llpCTlllJeCKHe SHaHHH, npHo6peTalOT npaKTHQeCKHe HaBbIKII caMO'
, 11111'11',111,11(>1'1Bhlpa60TKH peilieHIIll, IICnOJIbSOBaHHH nporpeCCIIBHbIX Ha-
\' '11111TI' X11111[('CI{IjX )I.OCTH:m:eHIIll, pecypcoc6epermomIIX TeXHOJIOrHll, nepe-
III ," Wi M('TO)\OB JlpOHSBO)I.CTBaH Tpy.n.a, np05lBJIHIOT CBOII cnoco6HOCTH
II 111'111l1'.Jlt'1III 10 IIaY'JIIO-HCCJIe)I.OBaTeJIbCKOll pa60TbI.

I \ Ii Y pl'llllOM IIpoeKTHpOBaHHH no TeXHOJIOfHH CTpOHTeJIbHO-MOHTa:m:-
11101'1plI(Il)')' cTYJleJITbI pewalOT Sa)I.aQH no npoeKTHpOBaHHIO OT.n.eJIbHbIX
11111\1111P:l()OT C YlJeTOM sa.n.aHHbIX yCJIOBHll HX npOHSBo.n.CTBa,BbIIlOJIH51IOT
1'111"11',),1,11I11onpe)I.eJIeHHIO 06beMOB H Tpy)I.OeMKOCTH pa60T, BbI6HpalOT
111111111111,11'I'Pl')\CTBa MexaHHsaUHH, cpaBHHBalOT TeXHHKO-SKOHOMHqeCKHe
1I111111:IIITI'JII1paCCMaTpHBaeMbIX BapHaHTOB H Ha HX OCHOBe npHHHMalOT
11I11I1I1111:1,I1I,1I"'CpemeHH5I.

1\ 1\IIIL}JllMIIOM npoeKTHpOBaHHH pewaeTCH KOMnJIeKC BsaHMOCB51SaH-
III,I~ '111,11,:1'1110 lIpOeKTHpOBaHHIO TeXHOJIOfHII BOSBeJJ.eHH5IOTJJ.eJIbIIOrO06b-
I'll III 11,1111IWMILlJCKCa C YB5ISKOll TeXHOJIOrHQeCKHX npOIleCCOB no.n.rOTO-
111111"111111111'0,OCIIOBHoro H SaKJIlOqHTeJIbHOrO nepHO)I.OB CTpOHTeJIbCTBa.

1111II('('X 'j'l'allax npoeKTHpOBaHH5I CJIe)I.yeT npell.ycMaTpHBaTb npHMe-
111111111'IIliTO I( II "IX MCTOll.OBnpOHSBO)I.CTBaCTpOHTeJIbHO-MOHTa:m:HbIX pa60T,



ot'5ecnetIfIBaIOI.IJ.HXCOS,lI.aHHetIeTKOrO pHTMa npoHSBO,lJ,CTBa,nOBbIllleHHe Ka-
tIeCTBa pa60T H COKpal.IJ.eHHeCPOKOBCTpOHTeJIbCTBa.

CYl.IJ.eCTBeHHbIMHe,lJ,OCTaTKOM,lJ,eHcTByIOllI,eHCHCTeMbIopraHHsaUIIH Kyp-
COBoro H ,lJ,HnJIOMHOrOnpoeKTHpOBaHHH B Bysax CTpOHTeJIbHOrO npoqmJIH
HBJIHeTCH, no HallleMY MHeHHIO, ero 06oco6JIeHHOCTb H OTCyTcTBHe ,lJ,OCTa-
TOtIHOH CBHSHC Sa,lJ,aHHHMH,BbIllOJIHHeMbIMH CTY,lJ,eHTIlMHno ,lJ,PYfHMBe-
,lJ,YIUHM,lJ,HCUHnJIHHaMCTpOHTeJIbHOrO UHKJIa (CTpOHTeJIbHOH MexaHHKe,
apxHTeKType, lKeJIeso6eTOHHbIM H MeTaJIJIHtIeCKHM KOHCTpyKUHHM, opra-
HHsaUHH H 9KOHOMHKe CTpOHTeJIbCTBa H ,lJ,p.). OpraHHsaUHH CKBOSHoro
npoeKTHpOBaHHH o6eCnetIHJIa 6bI nOCTeneHHoe YCJIOlKHeHHe pewaeMbIx
cTy,lJ,eHToM sa,lJ,atI H nO,lJ,roToBKy ero K SaKJIIOtIHTeJIbHoMY 9Tany o6yqe-
HHH - BbIllOJIHeHHIO ,lJ,HnJIOMHorOnpoeKTa C HCnOJIbSOBaHHeM HHlKeHep-
HbIX pellleHHH, npHHHTblX B npouecce BbIllOJIHeHHH paCtIeTHO-rpaepHtIeCKHX
II opraHHsaUHoHHo-TeXHHtIeCKHX paspa60TOK KypCOBbIX sa,lJ,aHHH.

Dpe,lJ,JIaraeMOe ytIe6HOe noco6He npe,lJ,HaSHaqeHO,lJ,JIHcTy,lJ,eHTOBCTPO-
IITeJIbHbIX BySOB, o6ytIaIOIUHXCH no CrreUHaJIbHOCTH «DpOMbIWJIeHHOe
II rpalK,lJ,aHCKOe CTpOHTeJIbCTBo», a TaKlKe MOLKeT 6bITb HcnOJIbSOBaHO
cTy,lJ,eHTaMII ,lJ,PYfHX cTpOIITeJIbHbIX CneUHaJIbHOCTeH npH BbIllOJIHeHHH
KypcOBbIX II ,lJ,HnJIoMHbIX npoeKToB no ,lJ,HCUHnJIHHe«TeXHOJIOfHH CTpOH-
TeJIbHOrO npOHSBO,lJ,CTBa».

B noco6HH HSJIOlKeHbI OCHOBHbIeTpe6oBaHHH, COCTaBH CO,lJ,eplKaHHe
KypcoBoro H ,lJ,HrrJIOMHOrOnpoeKTHpoBaHHH, npIIBe,lJ,eHa MeTO,lJ,HKaBbIllOJI-
HeHHH paCtIeTHbIX H rpaqmqeCKHX MaTepHaJIOB, ,lJ,aHbI npHMepbI rrpoeKTH-
pOBaHHH rrOTOtIHOH TeXHOJIOrHH rrpoHSBo,lJ,cTBa pa60T rro Tpy,lJ,OeMKHM
KOMnJIeKCHbIM cTpOHTeJIbHO-MOHTalKHbIM npoueccaM.

Dpe,lJ,HCJIOBHe, rJIaBbI 1,2,5, § 3.7 rJI. 3, § 4.5 - 4.7 rJI. 4, § 6.2
rJI. 6 HarrHcaHbI KaH,lJ,.TeXH. HayK ,lJ,OU.A. D. CHelKKo, § 3.1 - 3.6 rJI. ~,
§ 4.1 - 4.4 rJI. 4, § 6.1 rJI. 6 - KaH,lJ,.TeXH. HayK ,lJ,OU,r.M. 5aTypoH,
npHJIOlKeHHH - COBMeCTHO. B nO,lJ,6ope MaTepHaJIOB ,lJ,JIH § 2.3 H 6.2
npHHHMaJI ytIaCTHe KaH,lJ,.TeXH. HayK I1. Jr. OrraHacIOK.

rnABA 1
COCT AB KYPCOBOrO H Alo1nnOMHOrO
npOEKTHPOBAHHSI

1.1. l..l.enb H 3a.qa'iH KypcoRoro npoeKTHpoBaHHSI

KypcoBoe rrpoeKTHpoBaHHe CTaBHT cBoell ueJIbIO yrJIy6HTb
II :ItII<perrHTb TeOpeTHtIeCKHe SHaHHH, rrOJIytIeHHbIe CTy,lJ,eHTaMHrrpH HsytIe-
111111KypCOB «TeXHOJIOrHH CTpOfITeJIbHblX npoueccoB» H «TeXHOJIOrHHBOS-
1I1'J\l'IIfIH S,lJ,aHHHH coopylKeHHH».

OCIIOBHbIMH Sa,lJ,atIaMHTaKoro npoeKTHpoBaHHH HBJIHIOTCH:
pa3IJHTHe y cTy,lJ,eHToB yMeHHH HCnOJIbSOBaTb opraHHsauHoHHo-Tex-

1I0,IJOrHlJeCInreSHaHHH Ha npaKTHKe;
OCBoeHHe MeTO,lJ,HKHH npHo6peTeHHe HaBbIKOB rrpoeKTIIpoBaHHH Tex-

IIOJIOrHH H opraHHsaUHH KOMnJIeKCHbIX cTpOHTeJIbHbIX npoueccoB ,lJ,JI51
IWII/<peTIIbIx yCJIOBHll cTpOHTeJIbHOH rrJIOIUa,lJ,KH; rrpaBHJIbHbIll BbI60p
111I1I{)o,lJee9epepeKTHBHbIXMeTO,lJ,OBH cpe,lJ,cTBBbIllOJIHeHHH cTpOHTeJIbHbIX
IIPOI~I'CCOB,o6eCrretIHBaIOIUIIx BbICOKYIOrrpoHsBo,n;IITeJIbHOCTbTpy,n;a, cOKpa-
lI~l'lllle CPOKOB CTpOWreJIbCTBa Ii 9KOHOMHIO M<ilTepHaJIbHO-TeXHHtIeCKIIX,
I'Il1t'prC'I'HlleCKHX II epIIHaHCOBbIXpecypcoB;

OIlJJa)~eHHe OCHOBaMII H MeTO,lJ,IIKOHTeopeTIIKO-9KcrrepHMeHTaJIbHbIX
1lt'l',IJC)(OBaHHHrrpoueCCOB CTpOIITeJIbHOrO npOIISBo,n;CTBa.

KypcoIJoe npoeKTHpOBaHHe crroco6cTByeT paSBHTIIIO y cTy,lJ,eHTOBTBOP-
'll'l'IWI'O HHlKeHepHoro MbIWJIeHHH, crroco6HOCTII aHaJIIISHpOBaTb II oue·
111111:1'1'1>130SMOlKHbIenpOHSBO,lJ,CTBeHHbIecHTyaUHH, rrpHHHMaTb peweHHH
I' y'lI'TOM rrepcneKTHB paSBIITHH TeXHOJIOrHHCTpOHTeJIbHOrOrrpOH3Bo,n;CTBa,
IIpIIMl'IICIIII5I 9KOHOMHKO-MaTeMaTIItIeCKHXMeTo,n;OBII cpe,lJ,CTBBbItIHCJIHTeJIb-
lIo!i Il'XHHKH ,lJ,JIHpeweHHH opraHl13aUHOHHO-TeXHOJIOrHtIeCKIIX sa,n;atI.

()(rl>CI<TaMH KypcoBoro rrpoeKTHpOBaHHH HBJI5IIOTCH CJIOlKHbIe CTPO-
I1'1'1'.111>IILIe rrpoueCCbI (KOMnJIeKC npoueCCOB) rro B03Be,lJ,eHHIOHJIH peKOH-
I"IP y ((I~IIII O,n;HO-II MHor09TalKHbIX rrpOMbIWJIeHHbIX 3,lJ,aHHH, lKHJIbIX ,n;o-
MOil, O(l1,CKTOBCOUKyJIbT6b1Ta, a,n;MIIHHCTpaTHBHbIXH 06IUeCTBeHHbIX S,lJ,a-
1111i'l , l'IICI~HaJlbHbIX coopYlKeHIIll II 06'beKTOB JIIIHeHHOro xapaKTepa. Dplf
JlII:IPII(jOTKe KypCOBbIX rrpoeKTOB cTy,n;eHTbI,lJ,OJIlKHbIHCnOJIb30BaTb HH,n;yc-
'1PlIll.lI1>lIble MeTo,n;bIrrpOIISBO,lJ,CTBapa60T, npe,n;ycMaTpHBaTb KOMnJIeKcHyIO
~1('.\:l1IIWal~I1IO Il, no B03MOlKHOCTII, aBTOMaTH3aUHIO CTpOlfTeJIbHbIX rrpo-
W'ITOII, nOTOtIHOCTb BbIIIOJIHeHIIH pa60T.

IlpH COCTaBJIeHHHKypcoBoro npoeKTa HapH,lJ,y C lllHpOKHM npHMeHe-
IIIII'M TlllIOl3bIX TeXHOJIOrIItIeCKHX peweHHH (TeXHOJIOrIItIeCKHX KapT, KapT
'l'py)(OllhIX npoueCCOB) MoryT 6bITb rrpe,lJ,JIOlKeHbIHOBbIe TeXHOJIOrHH If OpH-
"llIlIl,llhllhIe cnoco6bI npOII3Bo,n;CTBa pa60T, a TaKlKe cpe,lJ,cTBaHX MexaHH-
11111(1111II aBToMaTH3aUIIH, nOBbIwaIOIUIIe 9epepeKTHBHOCTbCTpOHTeJIbHOrO
IIPOIWlJO,lJ,C'l'Ba.



I1CXO)l,Hble )l,aHHble )l,JI5I rrpOeKTHpOBaHH5I )l,alOTC5I cTy)l,eHTaM PYKO-
BO)l,HTeJIeM KypcoBorO rrpOeKTao CJIe)l,yeT llIHpOKO rrpaKTHKOBaTb BbI)I,a-
tIy 3a)l,aHHH )l,JI5I KypcoBorO rrpOeKTHpOBaHH5I rro 3aKa3Y rrpoeKTHbIX
H CTpOHTeJIbHbIX OpraHH3aUIiH, tITO rr03BOJIHT cTy)l,eHTy OBJIa)l,eTbOCHOBa-
MH peaJIbHOrO rrpoeKTHpOBaHH5I H yoe)l,HTbC5I B rrOJIe3HOCTHCBoero Tpy.n.ao

1.2. CocTaB H cOAepmaHHe KypcoBoro npoeKTa

KypCOBOH rrpoeKT rrpe)l,ycMaTpHBaeT rrpoeKTHpOBaHHe Tex-
HOJIOrnH H opraHH3aUHH rrpOH3BO)l,CTBapaOOT KOMrrJIeKCHOro CTpOHTeJIb-
Horo rrpouecca Ha OCHOBeTpeOOBaHHll HopMaTHBHbIX )l,OKyMeHTOB. Pe3YJIb-
TaTOM rrpoeKTHpOBaHH5I 5IBJI5IeTC5ITeXHOJIOrHtIeCKa5I KapTa )l,JI5I BMrrOJI-
HeHH5I )l,aHHOrO CTpOHTeJIbHOrO rrpouecca, caMOCT05ITeJIbHO pa3paOOTaH-
Ha5I CTy)l,eHTOMo CO)l,eplKaHHe KypcoBoro rrpoeKTa orrpe)l,eJI5IeTC5I THrrOM
H crreUHepHKOH3a)l,aHH5I, CJIOlKHOCTblOpa60T H YCJIOBH5IMHHX ocyIUeCTBJIe-
HHfl. TeMaTHKa 3a)l,aHHll yCTaHaBJIHBaeTCfl Kaepe)l,pOll B COOTBeTCTBHHCpa-
60tIell rrporpaMMOll TeOpeTHtIeCKOrO Kypca.

,lJ,JIfl 06eCrretIeHHfl e)l,HHCTBa TpeOOBaHHll K KYPCOBbIM rrpoeKTaM BHe
aaBHCHMOCTH0'1' BH)I,a H CJIOlKHOCTHpaOOT OHH )l,OJIlKHbI COOTBeTCTBOBaTb
BbI)I,aHHbIM 3a)l,aHHflM H COCTOflTbH3 TaKHX OCHOBHbIXpa3)1,eJIOB: rrOflCHH-
TeJIbHOll 3arrHCKH H rpaepHqeCKOll qaCTH. B rr05ICHHTeJIbHOll 3arrHCKe rro-
CJIe)l,OBaTeJIbHOH3JIaralOTCfl Bce HeooXO)l,HMblepaCqeTbI, rrOflCHeHH5IH OoOC-
HOBaHH5I rrpHHHMaeMbIX peweHIIll, a TaKlKe yCJIOBHfl rrpOH3BO)l,CTBapaOOT
H HCXO)l,Hble)l,aHHble, orrpe)l,eJIeHHe Oo'beMOB paOOT, BbIoOP rpY303aXBaT-
HbIX H TaKeJIalKHbIX rrpHCrrOCOoJIeHHll (rrpH HeOOXO)l,HMOCTH),BbIoOP MeTO-
)l,OB rrpOH3BO)l,CTBapaOOT H KOMrrJIeKTOBMaWHH, KaJIbKYJIflUH5I Tpy)l,OBbIX
3aTpaT H 3apaOOTHOll rrJIaTbI, TaOJIIIua TeXHOJIOrnqeCKHX paCqeTOB, orrpe-
)l,eJIeHHe TeXHHKO-.3KOHOMHqeCKHXrrOKa3aTeJIell cpaBHHBaeMbIX BapHaHTOB
MexaHH3aUHH rrpOH3BO)l,CTBapaOOT, MeTO)l,bIorrepaUHOHHoro KOHTpOJIfl Ka-
tIeCTBa paOOT, YKa3aHH5I rro TeXHHKe oe30naCHOCTH, rrpOMbIWJIeHHOll caHH-
TapHH H oxpaHe OKpYlKalOIUell Cpe)l,bI, rrOlKapHOll Oe30rraCHOCTH. B KOHue
rr05ICHHTeJIbHOll 3anHCKH rrpHBO)l,flT ee CO)l,eplKaHHe C YKa3aHHeM CTpaHHU
H crrHCOK HCrrOJIb30BaHHOll JIHTepaTypbI. B HeOOXO)l,HMbIXCJIyqaflX )l,alOTC5I
pHCyHKH H cxeMbI, rrOflCH5IlOIUHeOT)I,eJIbHble rrOJIOlKeHHfl H paCqeTbI. Pe-
aYJIbTaTbI O)l,HOTHrrHbIXpaCqeTOB ueJIecooopa3HO rrpe)l,C'l'aBJI5ITbB TaOJIHq-
HOll epopMe.

fpaepHqeCKa5I qaCTb rrpoeKTa BbIIIOJIHfleTC5I Ha O)l,HOMJIHCTeqepTelKHOll
oyMarn epopMaTa Al HJIH rro COrJIaCOBaHHlO C pyKoBO)l,HTeJIeM rrpoeKTa
MOlKeT ObITb BbIIIOJIHeHa Ha OT)I,eJIbHbIXJIHCTaX epopMaTa A4. qepTelKH BbI-
rrOJIH5IlOTCfl,KaK rrpaBHJIO, B KapaH)I,aWe HJIH B HCKJIlOqHTeJIbHbIX CJIyqaHX
TyWblO.

Ha JIHCTe TeXHOJIOmqeCKOll KapTbI nOKa3bIBalOT:
cxeMbI rrJIaHOB H pa3pe30B 8)1,aHHfl (coopylKeHHfl) HJIH ero KOHCTpyK-.

THBHbIX qaCTell, Ha KOTOpbIX Oy)l,yT BbIIIOJIHflTbC5I paooTbI, rrpe)l,ycMoTpeH-
Hble TeXHOJIOrnqeCKOll KapTOll, 8 TaKlKe cxeMbI opraHH3aUHII CTpOHTeJIb-
Holl: f1JIOIUa)l,KH (paOOqell 30HbI) B rrepHO)l, rrpOH3BO)l,CTBa)l,aHHOrO BH)I,a
paesoT. Ha cxeMe )l,OJIlKHbI ObITb YKa3aHbI Bce OCHOBHble pa3MepbI f1JIaHa
8)1,aHlIH (coopYlKeHlIH), pa3Mew,eHlIe MaWHH, MexaHH3MOB, rrorpY30qHO-

1. TeXHonor~~eCKaR
cxeMa npo~3BoACTBa

pa60T, pacnonOlKeH~R
CTpO~TenbHbIXMaW~H,

MexaH~3MOB,

MaTep~anOB

50 MaW~Hbl,'
MexaH""3Mbl,

060PYAOBaH~e,
np~cnOC06neHI-lR

~ ~HBeHTapb

2. TeXHOnOrl-l~eCKl-le
cxeMbl

Bb,"onHeH~R
OTABnbHblX
npOLlBCCOB

H onepaulo1~,
paccTaHoBKa

pa60~~x I-lTon.

60 OCHoBHble
KOHCTPYKLI~~,

nonyljla6p~ KaTbl
~ MaTep~anbl7. YKa3aH~R

no npo~3BoACTBY
pa60T

8. YKa3aH~R
no TeXHIAKe

6e30naCHoCTH,

npoMblwneHHo'"
caH~Tap~~ ~ oxpaHe

o KPYlKaIOUle'"cpeAbl

9. TexH~KO'
3KOHOMHlfecKHe

nOKa38TenIA

npoeKTa

1O. Tpe60BaH~R
no Ka~eCTBY

11.06naCTb
np~MeHeHI-lR

(l":II'PY30tIHbIX yCTpOHCTB, CKJIa)l,OB OCHOBHbIX KOHCTpyKUHll II MaTe-
(lIlIlJlOD, neOOXO)l,HMbIX)l,JIfl rrpOH3BO)l,CTBapaoOT;

'I'CXIlOJIOrnqeCKHe CXeMbI rrOCJIe)l,OBaTeJIbHOCTHrrpOH3BO)l,CTBa paoOT,
IlIl:I('jIIBKH 3)1,8HHfl (COopylKeHHfl) Ha 3aXBaTKH H 5IpyCbI, MeTO)l,bI TpaHC-
1I0(lTllpOnaHHfl MaTepHaJIOB H KOHCTpyKUHll K paoOqIIM MeCTaM;

I'pU(!mK BbIIIOJIHeHH5ICTpOHTeJlbHOrO rrpOuecca;
'l'II(')JIHllY TeXHOJIOmtIeCKHX paCqeTOB;
YI<uaaHHfl rro rrpHB5I3Ke KapT Tpy)l,OBbIX rrpoueCCOB CTpOHTeJIbHOrO

II(lOllallOJ~CTBa, rrpe)l,ycMaTpHBalOIUHX paUHOHaJIbHylO opraHII3aUHlO, Me-
'I'llJ~III II IlpHeMbI Tpy)l,a paOOqHX no BbIIIOJIHeHHlO OT)I,eJIbHbIX npoueccOB
II Olll'PIlI~liii, BXO)l,flIUHX B CTpOHTeJIbHbIll rrpouecc H rrpe)l,ycMOTpeHHbIX
'I'l'X 1I0JI0l'l1qeCKOH KapTOll;

CXl'MhI orrepaUHOHHoro KOHTpOJIfl KaqeCTBa paOOT C rrepetIHeM KOHTpO-
J11IPYl'MhIX orrepaUHll, COCTaBOM, crrocooaMH H cpOKaMH KOHTpOJIfl, rre-
pl"Il'II11 TpeoyeMblx aKTOB OCBH)I,eTeJIbCTBOBaHH5ICKpbITbIX paOOT;

OCIIOIlJlble YKa3aHHfl rro rrpOH3BO)l,CTBypaOOT;
y IW:WHHfl rro TeXHHKe oe30rraCHOCTH (HHlKeHepHble peWeHH5I, rrpe)l,-

JIOll(l'lIl1hIC H pa3paOOTaHHble B rrpoeKTe), rrpOMbIWJIeHHOll C8HHTapHH H
IIXplllll' ()\(pYlKalOIUell Cpe)l,bI, a TaKLKe IipOTHBorrOLKapHOHTeXHHKe;

TI'XIIIIIW-.3KOHOMHqeCKHe rrOKa3aTeJIH (3aTpaTbI Tpy)l,a Ha rrpHHflTYlO
I'J~III1I1I(Y H3MepeHHfl H Ha BeCb OO'beM paOOT, 3aTpaTbI MaWHHO-CMeH Ha
11l'1'IIO()'IICMpaOOT, BblpaOOTKa Ha O)l,HOrOpaooqero B cMeHy B epH3HqeCKOM
11hi(l11llWII IIH , 3apaoOTH85I rrJIaTa 3a BbIIIOJIHeHHbIH Oo'beM CTpOHTeJIbHO-
MOIiTlIll<llblX paOOT, rrpHBe)l,eHHble 3aTpaTbI Ha e)l,HHHUy OO'beMa paOOT,
IIpOJ~oJl}I{IITeJlbHOCTbBbIIIOJIHeaHff paOOT);



1.3. OCHoBHble Tpe60BaHHSI K ,IlIHnnOMHoMy
npoeKTHpoBaHHIO

1IIIlll'll,Il,fI'IIII,I(' I'PYIlTb[, BbIlJoJlHeHlIe pa60T B SlIMHlIX yCJIOBlIRX, CTeCHeH-

1111(''11,1''I'pfl[ITt',l/bHOii lIJlOl.U,a)J,KlI 1I T. n.).

) lllll,IIOM II b[f! npocKT I-Ieo6xo)J,HMO paspa6aTbIBaTb C yqeTOM npHMeHe-

1111\1 Ilpfll'pl'('('UllllbIX I-rayllHo-TexHI111ecKHx )J,ocTH.lKeHHii, pecypco- H 3Hep-

I \I('(1t '1)(' I';IIOU ~Hx TeXHOJlOrHii, 3IWHOMH llHbIX o6beMHo- nJIaHHpOBollHbIX

II III II H"l'py 1\TllBlIblX pemeIUJii, nepe)J,OBbIX MeTO)J,OB npOHSBO)J,CTBa H TpY)J,a,

JI\IIIIlIMIIOI'O p8CXO)J,OBaHHR MaTeprJaJIbHO-TeXHHlleCKHX H Tpy)J,OBbIX

1"'l'YI ll'fllI. 31latrlITeJlbHOe BHHMaHHe )J,OJI.lKHO 6bITb y)J,eJIeHO BonpocaM

1I1lM1I,1ll'I(CIIOj·:I MexaIUJsaurm H aBTOMaTHsaUliH Tpy)J,oeMKlIX TeXHOJIOrH-

'Il'(' Iii 1X II pOl ~CCCOB, Tp aIIcnopTHbIX H norpysOl[HO-pasrpysOl[HbIX pa60T,

lIXI'i1III' 'I'PYl~:I, pilClpil60TKe npHpO)J,ooxpaHHbIX MeponpHHTHii no sal.U,HTe

• III I' V il\IIIlIIlWf! CPC)(b[ U aTMoc¢epHoro BOS)J,yxa OT sarpHSHeHHH OTXO)J,aMH

II I'IH')~I[b[MII BbI6pocaMH npoeKTHpyeMoro 06beKTa.

1\ y(',I/OIlIlHX UlI1pOlwii HHTerpaUUH HayKlI C npOlISBO)J,CTBOM Ba.IKHbIM

'I'.'OIIIl<IIIIIl'M K )J,HIJJlOMHOMy npoeKTy HBJIHeTCH ero peaJIbHOCTb. PCaJIb-

II [,iI\ npOCI(1' BbIDOJIHHeTCH, KaK npaBHJIO, no saK8SY npoeKTHoii HJIH

n 1'1II I'J("II blIof! oprarUJsaurm. TaKlle IJP0E'KTbI HJIli lIX l[aCTH BHe)J,pmOTCH

1I1'11l1('Ilt')(I'TIWIIHO B npOHSBO)J,CTBO. K peaJIblIbIM OTHOCHTCH TaK.lKe )J,HnJIOM-

II loll' II pm' 1\'1'1.1,Il!,)JIOJlIleHHbIe C YlleTOM KOHKpeTHbIX npOHSBO)J,CTBeHHbIX,

I flI'1I0')'('O,IIOI'll'ICCI\HX H KJIHMaTHqeCKHX yC,IIOBHH sa)J,aHHoro nyHI<Ta

l"II'0I[Tl',lll,CTH8.

11:1I160,lIce rrepcneKTHBHO nOBbIweHHe peaJIbHOCTH npoeKTOB nyTeM KOM-

IUIl'lil'IIOJ'O npoeKTHpOBaHHH H BbITIOJIHeHHH npoeKTOB Henocpe)J,CTBeHHO

lip 11I111I:I:lIIHH-SaKaSqHKa.

IIy 1\0[\O)IHTeJIb )J,HnJIOMHOrO npoeKTa HaSHaqaeTCH Ka¢e)J,poii, a no Ka.IK-

IllIMy p:l3JleJIY CMe.IKI-IbIe Ka¢e)J,pbI BbI)J,eJl51IOT KOHcyJIbTaHToB. PyKOBO)J,H-

11',111,II I(OlICYJIbTaHTbI KOHTpOJmpyIOT pa60Ty cTy)J,eI-ITa H OKaSbIBaIOT eMy

11li1l1'y,IIJ,'I':ITHBHYIO nOMOl.U,b B npouecce npoeKTHpOBaHH51. OKOHqaTeJIb-

Ilbll' 1)('IIII~IIHH )J,HnJIOMHHK npHHHMaeT caMOCTOHTeJIbHO. DOpH)J,OK BbITIOJI-

111'1111H npoeKTa yCTaHaBJIHBaeTC51 pyKoBo)J,HTeJIeM COBMeCTHO C )J,HnJIOM-

1I11110M.

) lllll.lIOMHblii npoeKT, BbITIOJlH51eMblii CTy)J,eHTaMH CneUHaJIbHOCTH «Dpo-

MI,IIII,/[\'III[Oe U rpalK)J,aHcKoe cTpOHTeJIbCTBo» Ha Ka¢e)J,pe TeXHOJlOrHH

n I'flll'['(',1lbIlOrO npoHsBo)J,cTBa, COCTOliT HS BBe)J,eHlIH II )J,eBHTH CJIe)J,yIOl.U,HX

I'":I,JI,I'.IICJIl: TeXHOJlOrHqeCKHe peWeHH51 OCHOBHoro rrpousBo)J,cTBa rrpoeKTH-

"VI'MOI'O 06beKTa, apxHTeKTypHo-CTpOHTeJIbHble H paCqeTHO-KoHcTpyKTHB-

111,[(' IH'IIICHH51, peWeHH51 rro OCHOBaHHHM H ¢yH)J,aMeHTaM, TeXHOJlOrHH

I[ IIpl';IIlIlSaUH51 cTpOHTeJIbCTBa, HI1PC, oxpaHa Tpy)J,a H OKpY.IKaIOl.U,eii

(,pl')(I,I, rpalK)J,aHCKa51 06opoHa, HayqHO-HCCJIe)J,oBaTeJIbCKa5I pa60Ta, CMe-

'11,1II '1'('XIJUKO-3KOHOMHqeCKIIe nOKaSaTeJlII.

1\;I}I<llhlii pas)J,eJl )J,IIIJJIOMHOrO npoeKTa COCTOHT HS rroHCHHTeJIbHOii

:111111I('\ill H rpa¢HqeCKOrO MaTepHaJla (qepTe.IKeii). Do peIlleHHIo pyKOBO)J,H-

II ',1111,OT)(CJIbHble pas)J,eJlbI rrpoeKT3 MoryT 6bITb npe)J,cTaBJleHbI TOJIbKO

II 1I(1~1l'IIIlTeJlbHOii 3anllCKe. 06IlJ,Hii o6beM n051CHHTeJIbHOii sarrHCKH npo-

1'11'1';1,liil[( I1paBHJIO, HC )J,OJl.IKeH npeBblwaTb 120-TH CTpaHHII pyKonHcHoro

11'''<''1;1, <I rpaqmqeCKaH qaCTb - He MCHee 12-Tll JIIICTOB qepTelKeii ¢opMa-

'10M f\ I. npHMepHbIii COCTaB )J,HnJIOMHOrO rrpoeKTa nOKasaH Ha pIIC. 1.2

(111'I'pIlXOUOf! JIHHHeii rrOKasaHbI pa3)J,eJIbI, rro KOTOpbIM MO.IKeT He 6blTb

Be.n:OMOCTli rroTpe6HOCTeii B MaTeplIaJIbHO-TeXHIIqeCKHX pecypcax (Ma-

WHHax, MexaHHsMax, nplicnoco6JIeHHHX, lIHcTpyMeHTe, CTpOHTeJIbHbIX

KOHCTPYKUH~X, lIs)J,eJIHHX, rrOJIy¢a6pHKaTax II T. rr.);

rroqaCOBOII rpa¢HK )J,oCTaBKlI II MOHTa.IKa KOHCTpyKUHii (rrpH He06xo-
.n:lIMOCTH);

06JIaCTb npHMeHeHlIH TeXHOJIOrnqeCKOii KapTbL

DpHMepHaH cxeMa pacnOJIO.IKeHIIH rpa¢HqeCKOrO MaTepHaJIa npHBe-

.n:eHa Ha pHC. 1.1, a cO)J,ep.IKaHHe OT)J,eJIbHbIX 6JIOKOB - B rrpliMepax rrpo-

eKTlIpoBaHliH TeXHOJIOrnH cTpOHTeJIbHO-MOHTa.IKHbIX pa60T (CM. rJI. 6).

,UHnJIOMHOe npoeKTHpoBaHlie - 3TO saBepIllaIOl.U,Hii 3Tan

TeXHlIqeCKOrO o6paSOBaHH5I cTy)J,eHTa, 5IBJIHIOl.U,HiicH npoBepKoll ero lIH-

lKeHepHoll SpeJIOCTH II rOTOBHOCTH K caMOCTOHTeJIbHOii pa60Te Ha rrpOlIS-

BO)J,CTBe. ,UHnJIOMHblii rrpoeKT rrpe)J,CTaBJIHeT c060ii HH)J,IIBII)J,yaJIbHyIO KOM-

nJIeKcHyIO pa60Ty cTy)J,eHTa, xapaKTepHsyIOruyIO ypoBeHb ero SHaHHii no

BceM npe)J,MeTaM CTpOHTeJlbHOrO UHKJIa, a TaKlKe yMeHHe IIX HCrrOJIbSOBaTb

npH peweHHH TeXHHqeCKHX, opraHHsaUHOHHO-TeXHOJIOrHqeCKliX H COUlI-

aJIbHO-3KOHOMIIqeCKHX sa)J,aq COBpeMeHHoro CTpOHTeJIbCTBa. D03TOMY

B npouecce )J,HnJIOMHOrO npoeKTIIpoBaHHH )J,OJIlKHO 6blTb )J,ocTlirHYTo CJIe-
.n:yIOl.U,ee:

SaKpenJIeHHe TeOpeTlIqeCKHX 1I npaKTIIqeCKHX SHaHlIii cTy.n:eHTOB

II yMeHHe rrpIIMeHHTb HX rrpH peweHIIH paSJIHqHbIX IIH.lKeHepHblx
II npOHSBO)J,CTBeHHbIX sa)J,aq;

paSBHTIIe TBOpqeCKOrO MbIWJIeHlIH II npaKTlIqeCKHX HaBbIKOB caMOCTO-

5ITeJIbHOrO npHH5ITH5I 3¢¢eKTIIBHbIX KOHCTpyKTOpCKHX, opraHHsaUHOH-
HO-TeXHOJIOrnqeCKIIX II )J,pyrnx peweHlIii;

OBJIa)J,eHHe MeTo)J,IIKoii rrpOBe)J,eHHH HayqHbIX HCCJIe)J,oBaHlill II 3Kcne-

pHMeHTOB npH peweHHH sa.n:aq )J,HrrJIOMHOrO npoeKTIIpoBaHHH;

npHo6peTeHHe npaKTHqeCKHX HaBbIKOB IICrrOJIbSOBaHH5I COBpeMeHHbIX

BblqIICJIHTeJIbHbIX MaWIIH H KOMrrbIOTepHoii TeXHHKH )J,JI5I peweHHH lIHlKe-
HepHbIX sa)J,aq;

oueHKa nO)J,rOTOBJIeHHOCTli cTy)J,eHTa K caMOCTOHTeJIbHOii pa60Te B YC-

JIOB1I5IX BbICOKOMexaHliSHpOBaHHoro CTpOlITeJIbHOrO npOIISBo.n:CTBa.

B )J,IIrrJIOMHOM rrpoeKTe .n:OJI.lKHO6bITb OTpa.IKeHO YMeHlIe cTy)J,eHTa TBOP-

qeCKH nO)J,XO)J,IITb H HH.lKeHepHO 060CHOBbIBaTb rrplIHlIMaeMble peWeH1I5I

C yqeTOM nepe)J,OBoro OnblTa H nepCI1eKTHB paSBlITIIH CTpOHTeJlbHOii HayKII

II TeXHHKlI B CCCP 1I sa py6elKOM. DPH 3TOM TeMaTHKa rrpoeKTa .n:OJI.lKHa '

6bITb aKTyaJIbHOii II HanpaBJIeHa Ha peIlleHHe HapO)J,HOXOSHiicTBeHHbIX

sa)J,aq no yCKopeHHoMy paSBIITHIO KanHTaJIbHOrO CTpOIITeJIbCTBa Hawell
CTpaHbL

TeMoii )J,lInJIOMHOrO npoeKTa MO.IKeT 6bITb BOSBe)J,eHHe S)J,aHH5I lIJIH co.'

opylKeHlIH npOMbIWJIeHHOrO, CeJIbCKOXOs5IiicTBeHHoro HJIII lKHJIHl.U,HO-rpa-·

)KllalICKoro xapaKTepa, a TaK.lKe ero paCWHpeHHe, peKoHcTpyKUHH, BOC-

CTaHOBJIeHHe HJIH nepe)J,BlI>KKa. CTpOHTeJIbHble pa60TbI npe)J,ycMaTpHBa-

eTCH BLITIOJIHflTb B CJIO,(KHbIX YCJIO!31I5IX (BbICOKlIii ypOBefIl> rpyHTO!3l>IX !30.A,
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rpaqmqeCKOrO MaTepUaJIa). PaCIlpeAeJIeHUe 06beMOB OTAeJIhHhIX paSAeJIOB
IlpIIBeAeHO B Ta6JI. 1.1.

fIo COrJIaCOBaHlHO C pyKoBoAUTeJIeM IlpOeKTa U KOHcyJIhTaHTaMU KO.
JIUqeCTBo CTpaHUU IlO5ICHUTeJIhHOll SaIlUCKU U JIUCTOB rpa¢UqeCKOrO Ma.
TepUaJIa Ka)KAOro paSAeJIa MoryT 6hITh USMeHeHhI C yqeTOM COXpaHeHU5I
HX 06LUerO KOJIUqeCTBa.

ECJIU CTYAeHT AUIlJIOMupyeTC5I IlO APyroll BhIIlYCKaI0LUell Ka¢eApe TO
06beM OTAeJIhH~X paSAeJIOB IlpOeKTa COOTBeTCTBeHHO HSMeH5IeTC5I. TaK,
paSAeJI «TexHoJIoru5I II OpraHIISaUII5I CTpOUTeJIhCTBa» COKpaLUaeTC5I AO
TpeX JIIICTOB qepTe)Kell, a IlO5ICHIITeJIhHOll saIlIICKH - AO 1O-15-TII
CTpaHIIU.

fI05I~HIITeJIhHa5I saIlUCKa AIIIlJIOMHoro IlpoeKTa IllIIlleTC5I qepHIIJIaMII
Ha 0AHOII CTopOHe CTaHAapTHhIX JIIICTOB IlUCqell 6yMaru. CTpamIUhI AOJI)K-
HhI lIMen CKBOSHylO HyMepaUlIlO, PUCyHKU, rpa¢UKU, cxeMhI,AuarpaMMhI
IlOMe;u.alOTC5I B saIlU<;;KY IlO TeKcTy UJIU B IlpUJIO)KeHUH C COOTBeTCTBy-
lOllJ,elI IIX IlPUB5ISKOU.

10 _

1.1. npHMepHoe pacnpe)l,eJIeHHe of)'beMOB OT)I,eJIbHbIX paa)l,eJIOB )I,HnJIOMHOrO npoeKTa

PacnpeAe~eHHe no pa3Ae~aM:

06~Hil nOllCHHTe~bHall rpacjmqeCKHil Ma·
COCll'aB H cOAepmaHHe npoeKTa 06'beM, 3anHCK8 TepHan (qepTemH)

%
I<O~HqeCTBo\ % I<O~HqeCTBOI %CTpaHHI< ~HCTOB

IlIll'l\CIIHe 1 2-3 1
Tt'XIIOJlOrHqeCKHe pellIeHHH OCHOBHoro npo- 2 4-5 2
IIIIIOlleTBa npoeKTlIpyeMoro 06'beKTa

19 10-12 3 151\ px IITeKTypHo-cTpOIITeJIbHble pellieHII5I 4
l'IIC'ICTIIO-KOHCTPYKTIIBHble pellieHII5I 24 25-30 12 2,5 12
1"'IIJCIIII5I no OCHOBaHIIHM II epYH.n.aMeHTaM 4 4-5 2 0,5 2
1','XIIOJlOrHH II opraHIIaaUlI5I CTpOllTeJlbCTBa 35 20-25 11 5 24
IIIIPC 5 8-10 2,5 0,5 2,5
( )Xp:llla Tpy.n.a II oKpYllialOIIl,eil Cpe.n.bI 5 10-13 2,5 0,5 2,5
Ipll 11<l\aHCKaH o6opoHa 1 3-5 1
( :M,'Tbl II TeXHllKO-3KOHOMllQeCKlie nOKaaa-
'1t'.I111 4 10-12 4
lIce r 0 100 120 42 12 58

3a IlIICI<a AOJI)KHa UMeTh TIITYJIhHhIll JUICT, or JIaBJIeHUe, IlepeqeHh
)I,','X qepTe)Kell, saAaHlIe Ha AUIlJIOMHOe IlpoeKTupOBaHue II TeKcT, paSAe-
,11"IIIIhIll BKJIaAhIIllaMII C HalIMeHOBaHueM paSAeJIOB IlpoeKTa, Ha TUTyJIh-
III1M JIHCTe YKaShIBaeTC5I: UHCTUTyT, ¢aKY JIhTeT, CIIeUUaJIhHOCTh 11 Ka¢eA-
pll, 110 KOTOpOll BhIIIOJIH5IeTC5I AlIIlJIOMHhIll IlpoeKT; TeMa IlpoeKTa; ¢aMlI-
,/Ill II II IIOAIIlIClI cTYAeHTa, saBeAYlOLUero Ka¢eAPOH, pyKoBoAlITeJI5I 11 KOH-
,'y,lIhTaHTOB (IIO paSAeJIaM), a TaK)Ke AaTa OKOHqaHlI5I pa60ThI. B KOHue
IlollelllITeJIhHOH saIIlICKlI IIPlIBOAlITCH CIllICOK HCIlOJIhSOBaHHOH JIlITepa-
'1yphl, CTaBIITCH AaTa OKOHqaH1I5I IlpoeKTa 11 IlOAIIlICh AlIIIJIOMHlIKa.

. fpa¢lIqeCKlIH MaTeplIaJI IlpoeKTa BhIIIOJIH5IeTC5I Ha JIIICTaX qepTe)KHOH
(iyMaru ¢opMaTa Al (594 X 841 MM) B KapaHAawe. B OTAeJIhHhIX cJIyqa-
IIx )(OIlYCTIIMO IlplIMeHeHlIe JIIICTOB HecTaHAapTHoro pasMepa. MacIllTa6
IIhl()lIpaeTcH B COOTBeTCTBlIlI C peKoMeHAaUIIHMII, IlplIBeAeHHhIMII B yKasa-
IIIIllX 110 BhIIIOJIHeHlIlO OTAeJIhHhIX paSAeJIOB IIpoeKTa. Bce HaAIlIICII Ha qep-
'I(' m:lx CJIeAyeT BhIIIOJIH5ITh IllplI¢TaMII, YCTaHOBJIeHHhIMII fOCT 2.304-
ill «ECKU. lIIPII¢ThI qepTe)KHhle».

IlpH BhIIIOJIHeHlI1I qepTe)KeH B IlpoeKTHhIX opraHIISaUII5IX yqaCTlIe
)1,11I1.1I0MIIIIKa¢IIKclIpyeTC5I B WTaMIlax 9TlIX opraHlIsaUlIH 11AOIlOJIHlITeJIh-
111I-- lIa JIlICTaX, IlpeACTaBJIHeMhIX Ha saLUlITY. ECJIlI IlpoeKT BhIIlOJIHH-
("1\'11 110 saAaHlIlO opraHlIsaUlIlI B CTeHax lIHcTlITyTa, TO qepTe)Kl! CorJIaCO-
11I,III:II0TC5IC SaKaSqlIKOM C COOTBeTCTBYlOLUlIMO¢OpMJIeHlIeM, a lIX IIplIMe-
",'" Ill' II peaJIhHhIX YCJIOBU5IX110ATBep)KAaeTC5I IIUChMOMB aApec lIHcTuTyTa.

1.4. COAepmaHHe p83AenoB AJIlnnOMHOro npoeKT8

B IIpouecce AUIIJIOMHOrO IIpoeKTupOBaHlI5I peWaeTC5I KOMII-
,11"li,' :lXll'reKTypHo-cTpOlITeJIhHhIX, KOHCTPYKTlIBHhIX, opraHlIsaUlIoHHo-
l\'XIIO,1I0I'llqeCKUX II 3KOHOMlIqeCKlIX SaAaq B COOTBeTCTBlIU C saAaHlIeM Ha
"IHH'ln"pOnaHlIe. fIo Ka)KAoMY lIS paSAeJIOB IIpoeKTa COCTaBJI5IeTC5I IlO5IC-
llllTl'JI1>IlUli sanflCKa, B KOTOpoii IlplIBOAHT 060CH0l33Bfle nplIlIfITbIX peIlle-
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HHH, He06xo,n:HMbIe I1IDKeHepHbIe H TeXHOJIOrHqeCKHe paCqeTbI, I1JIJIIOCT-

pHpOBaHHbIe pHcyHKaMH, CXeMaMH, rpacjJHKaMH, PeKOMeH,n:yeTcR CJIe,n:y-
lOI.IJ;ee cO,n:ep)KaHHe OT,n:eJIbHbIX pa3,n:eJIOB rr05ICHHTeJIbHOH 3arrHCKH H rpacjJH-
qeCKOro MaTepHaJIa ,n:HnJIOMHorO rrpOeKTa,

BBe,neHlle. KpaTKO H3JIarmOTC5I 060CHOBaIflie H cO,n:ep)KaHHe ,n:HnJIOM-

HOro npOeKT~, OnHCbIBaeTC5I 06beKT npOeKTHpOBaHH5I; 060CHOBbIBaeTC5I

HapO,n:HOX035IHCTBeHHOe 3HaqeHHe 06beKTa ,n:JI5Ipa3BHTI15I OTpaCJIH, B KO-

TOpylO OH BXO,n:HT; XapaKTepH3YIOTC5I OC06eHHOCTH H yCJIOBH5I CTpOHTeJIb-

CTBa; OTMeqaIOTC5I 0pIlrHHaJIbHbIe peWeHIl fl, peaJIbHOCTb OT,n:eJIbHbIX

qaCTeH npOeKTa, npHMeHeHne COBpeMeHHOH BWqHCJIHTeJIbHOH TeXHHKH,

HCnOJIb30BaHI1e MaTepHaJIOB npOIl3Bo,n:CTBeHHbIX npaKTIlK Il HayqHO-HCCJIe-
,n:OBaTeJIbCKHX pa3pa60TOK,

Pas,neJl 1. TeXHOJlOnllJeCKHe perneHlHl OCHOBHoro npOHSBo,nCTBa "pOeK-

THpyeMoro OO'beKTa. OIU1CbIBaIOTC5I ,n:aHHbIe 0 rrpoeKTHOH MOlII,HOCTH H TeX-

HOJIOrI1fl OCHOBHoro npOIl3BO,n:CTBa npOeKTI1pyeMoro 06beKTa, CBe,n:eHH5I

06 OpraHI13a~HH, Cne~HaJIH3a~I1H I1 KOOnepI1pOBaHHH OCHOBHoro H Bcno-

MOraTeJIbHOro npOH3BO,n:CTB, Ha OCHOBe KOTOpbIX onpe,n:eJI5IIOT ra6apHTbI

s,n:aHH5I, Tpe60BaHH5I K HecylII,HM H orpa)K,n:alOlII,HM KOHCTPYK~Il5IM. YKa3bI-

BaIOTC5I TaK)Ke ,n:aHHbIe, xapaKTepH3ylOlII,He npe,n:ycMaTpHBaeMbIe npHpO-

,n:ooxpaHHbIe MepOnpH5ITH5I, 06ecne4IlBalOlII,He npe,n:OTBpalII,eHHe OTpHlla-

TeJIbHoro B03,n:eHCTBH5I npoeKTHpyeMoro 06beKTa Ha OKpY)KalOlII,YlO cpe,n:y,

npH pa3pa60TKe 3Toro pa3,n:eJIa Heo6xo,n:HMO yCTaHoBHTb 06beMHO-

nJIaHHpOBOqHbIe peWeHH5I H3 yCJIOBHH pacnOJIO)KeHH5I TeXHOJIOrrrqeCKOrO

060py,n:OBaHH5I, HOMeHKJIaTypy H pa3MepbI nJIOI~a,n:eH OT,n:eJIbHbIX nOMe-

lII,eHHH, xapaKTepHcTHKy 060py,n:OBaHH5I H npo,n:YK~HH, BbITIycKaeMoH ,n:aH-

HbIM npOH3BO,n:CTBOM, ,n:aHHbIe 0 KOJIH4eCTBe pa60TalOlII,HX B 3,n:aHllH JIIO,n:eH,

Tpe60BaHH5I K MaTepHaJIaM HeCYI.IJ;I1X I1 orpa)K,n:alOlII,I1X KOHCTPYK~HH, npe-

,n:eJIbHbIe 3HaqeHH5I 3KCnJIyaTa~HOHHbIX Harpy30K Ha CTpOHTeJIbHbIe KOH-

CTPYK~I1H, ,UJI5I 06'beKTOB, He HMelOlII,HX npOH3Bo,n:CTBeHHoro 060py,n:OBa-

HIl5I, ra6apHTHbIe pa3MepbI nJIOlII,a,n:KH H Tpe60BaHHfl K MarepHaJIaM He-

CyI.IJ;HX H orpa)K,n:alOI.IJ;Hx KOHCTpyKllHH npHHHMalOT B 3aBHcIlMoCTH 01' HX

cjJYHK~HOHaJIbHbIX oc06eHHocTeH HJIH yCJIOBHH 3KCnJIyaTa~HIl.

31'01' pa3,n:eJI npoeKTa COCTaBJIfleTCfl Ha OCHOBe H3yqeHH5I npoeKTHbIX

,n:aHHbIX 06'beKTOB-aHaJIOrOB H JIHTepaTypHbIX HCT04HHKOB, a TaK)Ke no Ma-

TepHaJIaM 03HaKOMJIeHH5I C ,n:eHcTBylOlII,HMH npe,n:npH5ITH5IMH B npo~ecce
npOH3Bo,n:CTBeHHOH H npe,n:,n:HnJIOMHOH rrpaKTHK.

Pas,neJl 2. ApxHTeKTYPHo-cTpOflTeJlbHble perneHHSl pa3pa6aTbIBalOTC5I

Ha OCHOBe rrpHH5ITbIX 06'beMHO-nJIaHHpOB04HbIX cxeM, HOMeHKJIaTypbI
H nJIOlII,a,n:eH OT,n:eJIbHbIX rrOMelII,eHHH, Tpe60BaHIlH K MaTepHaJIaM He-
CyI.IJ;HX KOHCTPYK~HH (roCT 21.501-80).

flOJlCflUme/lbliaH, sanUCKa no npHH5ITbIM apxHTeKTYPHo-cTpOHTeJIbHbIM
peWeHH5IM ,n:OJI)KHa co,n:ep)KaTb:

,n:aHHbIe 0 CTpOI1TeJIbHOH nJIOlII,a,n:Ke, reoJIOrrrqeCKHX, rrr,n:poreoJIorrr-

4eCKIlX H KJIIlMaTIl4eCKHX yCJIOBH5IX, HaJIH4HH MeCTHbIX cTpOHTeJIbHbIX
MaTepHaJIOB:

OIUIcaHHe cxeMbI reHepaJIbHOro nJIaHa 06beIna npoeKTHpOBaHIl51;

OCHOBHbIe nJIaHHpOB04HbIe peWeHH5I, pacnOJIO)KeHHe cylII,ecTBylOlII,HX,

rrpOeKTHpyeMbIx H no,n:JIe)KalII,llx CHOCy 3,n:aHI111, coopy)KeHHH, llH)KeHep-
HbIX ceTeH; .

1\l'ilTIWC OIIllcamle H 060cHoBaHHe BbI6paHHbIx KOHCTPYK~IlH (cjJyH-

J1t1~II'IIT()II, CTeH, rrepeKpbITllH, nOJIOB, KpbIW H ,n:pynlx 3JIeMeHToB);

'H'II()IIJ1hle nOJIO)KeHIUI no BbI60py CHCTeM OTOnJIeHH5I, BeHTHJI.5l~IIH,

11111111II ra30CHa6)KeHH5l, KaHaJII13a~HH, cpe,n:cTB nO)KapoTyweHH5l,

l' XI'MI.I I1 Ta6JII1~bI, nOflCH5lIOI.IJ;lle rrpHH5lTble B npoeKTe peWeHH5l;

1II'./IOMOCTb no,n:C4eTa 06'beMOB pa60T H cne~HcjJHKa~IlIO C60pHbIX KOHCT-

I'VII IllIi'I.

l'IIIII!JI/,ileC!WH, ttaCmb ,n:OJI)KHa BKJII04aTb: cxeMy reHepaJIbHOrO nJIaHa,

11111'11)11.1,IIJIaHbI OCHOBHbIX 3Ta)KeH, nOnepeqHbIe H npo,n:OJIbHb!e pa3pe3bI

11/1111111\1OT,n:eJIbHble CJIOJKHbIe YSJIbI coe,n:HHeHH5l KOHCTPYK~HH.

I:, ('~ra eeHepa/lbHOeO n/laJ-ta OT,n:eJIbHOrO npe,n:npH5lTHfl, npoH3Bo,n:cTBeH-

Itllill IWMIIJIeKCa HJIH sacTpoHKH )KHJIOrO MaCCHBa (KBapTaJIa) BbITIOJIH51-

I'll II II MilcwTa6ax M 1 : 500 - M 1: 1000, M 1 : 2000. Ha cxeMy HaHOC5lT-

I tl 1ll'lIl'I\TllpyeMbIe, COXpaH5leMbIe II peKoHcTpyllpyeMbIe 3,n:aHIl5l H coopy-

'111'1111\1, )(OpOrIl, nYTll MexaHHsHpoBaHHoro Tp21HCnOpTa, ~HJKeHepHbIe ce-

lli 11fl'1.I'!,TbI oxpaHbI oKPY)KalOI.IJ;eH cpe,n:bI H 6JIaroycTpOHCTBa. 3,n:ecb JKe

1II,'IIIIIIIIIITC5I 3KCnJI11Ka~Il51 Bcex 3JIeMeHTOB reHepaJIbHOrO nJIaH~ 11yKa3bI-

11/11111nl' C,lIc,n:ylOI.IJ;He TeXHHKO-3KOHOMHqeCK11e nOKa3aTeJIH: u 0 lII,a5l nJIO-

III illll, Y '! <tCTKa, nJIOlII,a,n:b 3acTpoHKIl, K03cjJcjJIl~IleHT 3acTpoIlKII y;acTKa,

11'111111;;11" OSCJIeHeHH 5l, npOnlJKeHHOCTb pa3JIIlqHbIX KOMMYHIlK~~IlII.

("~"~1:1 rCHepaJIbHOrO IIJIaHa npOMbIIIlJIeHHbIX npe,n:npIl5lTHII BbIqepqII-

11111'11'\1Il l\apaH,n:awe Ha JIHCTe 6yMarH pa3MepoM 204 X 288 MM II npIIKJIa-

11I.11111I''I'l'\II< n051CHIlTe,lIbHoH 3anHCKe, a ,n:JI5lJKIIJIbIX KBapTaJIOB H MaCCHBOB

IIIIIIV'''IIIMO no COrJIaCOBaHIIlO C pyKoBo,n:HTeJIeM, BbITIOJIH51Tb ee Ha JIIICTe

11'III'~lI1TII A'l H BK,1I104aTb B CO~TaB rpacjJ114ecKoH 4aCTII npoe~TaM l' 50 _
111/uW,1 OCHOBHblX amaaICeu BbIqep4HBaIOTC5l B MaCWTa e •

MI' 100, M 1 : 200 B BII,n:e ropH30HTaJIbHOrO paspe3a Ha ypoBHe ,n:Bep-

1111~ 'II OKOHHbIX npoeMoB. npII MHOr05lpyCHoM pacnOJIOJKeH11H OKOH

•.• ;I'IIl'!(('.IltlX 3TaJKa HaHOC5lT OKOHHbIe npoeMbI HII)KHerO 5lpyca. ,UJI51 MHoro-

IIIIIIIIIII,IX 3,n:aHHH BbIqep4HBaIOT ,n:Ba n03Ta)KHbIX I1JIaHa. B cIlMMeTpHq~I~

1I.lIltllll \I X peKoMeH,n:yeTC5l COBMelII,aTb Ha O,n:HOM 4epTeJKe nJIaHbI ,n y

1I1111111'i'l,coe,n:11H5l5111X no OCH CHMMeTpIlIl.. • MeT-
lln IIMJII HaHOC5lT pa36HBOqHbIe OCH 3,n:aHH5I IlJIII coopy)KeHH51, 01'

1111VI'I>I\IIeH 4HCTbIX nOJIOB; TOJIlII,IlHy CTeH H neper<:Po,n:OK, IlX npIl~5I~f

II plIl(111110llIIbIM OC5lM HJIH K nOBepXHOCTH 6JI11JKaIlW11X KOHCTpy ~ ,

IHIIMI'I".I II npHBfl3Ky npoeMOB H OTBepCT11H B CTeHax H neperopo,n:Kax;

111111Il',III.COllbIX nyTeH 11MOHOpe.lIbCOB, IlX npHB513KY K pa36Il~OqHbIM OC5lM:

II 1111\Ili(' YC.1I0BHbIe H306pa)KeHH5l no,n:'beMHO-TpaHcnopTHoro 0 Opy,n:OB~~11=,

Vh,/lIIIII.1 '1I0JIOB; pa3MepbI 11 npHB513KY KaHaJIOB, JIOTKOB H Tpan<:B, y p-

111111l'~11I X Il 1\0HCTPYKUIl11 lIOJIa; T11nbI npoeMOB BOpOT H ,nBepell, MapKIl
, . 11 T II' HaHMeHOBaH11e1Il'I"'MI,I'!I'1\ 11cjJpaMyr, HOMepa cxeM neperopo,n:OK ..,

IIt1MI'IIII'IIIIi'1 NUl TeXHOJIOmQeCKHX yqaCTKOB ~ YKasaH11eM ;<aTeropIIH npo-

1111111111'11\;1110 B3PbIBHOH, BSpbIBHO-nOJKapHOH 11 nOJKapHOH onaCHOCTH.

l'I/,'llit':II)! (npoiJO/lbHble U nonepettHble) pa3pa6aTbIBalOTC51 B MaCIIlTaoax

M I '.'ll M 1 : 50 TaK, 4T06bI B 11306paJKeHlle nona,n:aJIH npoeMbI OI<OH,

lillI" II 11}I1\('peH rIo y4acTKaM, oc06eHHOCTH 1<0TOPbIX He nOKa3aHbI Ha oe-

111111111,1x P:\:II)(:':1ax, npHBo,n:5IT ,n:0I10JIH11TeJIbHbIe paSpe3bI.

III 1",'ljll':JaX ,n:OJI)l{HbI 6bITb HaHeceHbI pa36HB04HbIe OCH; paCCT05lHH51
, " . , paUHIlM pa30IlBOQHbIM OC5lM;~lI'lhll,\, IIIIMII H npHB513Ka HapY)KHbIX CTeH K K
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OTMeTKH ypOBHfl SeMJIH, qHCTOrO rrOJIa STa:meH H rrJIOllJ,aAOR;OTMeTKH HHSa
HecyllJ,HX KOHCTpyKUHH nOKpbITHfl OAHOSTa:mHhIX SAaHHH (cOopy:m:eHHH)
H HHSa rrJIHThI nOKphITHfl BepXHHX STa:meB MHOrOSTa:m:HbIXSAaHHB (co·
opy:m:eHHH); paSMepbI npOeMOB H OTBepCTHH B CTeHaX H rreperOpOAKaX,
OTMeTKH BepXa CTeH, KapHHSOB, ycTynoB, nOAOIllBbI SaAeJIbIBaeMbIX B CTe-
HbI SJIeMeHTOBKOHCTpyKUHH, rOJlOBKH peJIbCOB I{paHOBbIX nyTeH H T. rr.
DpOCTaBJIflIOT TaK:m:e MapKH MHoroHpycHO pacnOJIo:meHHbIX nepeMblqeK,
SJIeMeHTOB JIeCTHHU, OrrHpaIOllJ,HXCH HenocpeACTBeHHO Ha KJIaAKy CTeH,
H rraparreTHbIX nJIHT. B SAaHHHX 6es nOABaJIOB rrOKaSbIBaIOT TOJIbKO 01'-
MeTKH epYHAaMeHTH~X 6JIOKOB HJIH Bepxa JIeHTOqH~X epyHAaMeHTOB.

C/JacaObt soaHUU (coopy:m:eHHH) BbIIJOJIHHIOTB MaCIllTa6ax M I : 100
H M I : 200 (npH 60JIbillOH rrpoTH:meHHocTH AorrycKaeTcH MI : 400). Ha
qepTe:me epacaAa HaHOCflT paS6HBOqHble OCH, rrpOXOAHllJ,HeB xapaKTep-
HbIX MeCTax epacaAOB (KpaHHHe, y AeepopMaUHOHHbIXIllBOB, nepenaAOB BhI-
COT H T. rr.); OTMeTKH ypOBHfl SeMJIH, Bepxa CTeH, HHsa H Bepxa npoeMOB
H pacnOJIo:m:eHHbIX Ha paSHbIX ypOBHHX SJIeMeHTOB epacaAa; pasMepbI
H rrpHBflsKy SJIeMeHTOB, He YKasaHHbIX Ha qepTe:m:ax nJIaHOB H paspe-
SOB (HanpHMep AJIHHy KOSblPbKOB, paSMepbI MeJIKHX rrpoeMOB HOT-
BepCTHH).

DPH 60JIbillOH BbICOTe rrpoeKTHpyeMoro SAaHHH (coopy:m:eHHH) Aorryc-
KaeTCH paSMellJ,aTb epacaA Ha OTAeJIbHOMJIHCTe. OTMbIBKa epacaAOB H rro-
CTpoeHHe TeHeH He 06HSaTeJIbHbI. --

Ha JIHCTaX apXIITeKTypHo-cTpOHTeJIbHOrO paSAeJIa npoeKTa rrpHBoAHT
OCHOBHble TeXHHKO-SKOHOMHqeCKHe nOKaSaTeJIH: CTpOHTeJIbHbIH 06'beM '
SAaHHH, M3; nOJIesHyIO H :mHJIyIO nJIOllJ,aAb, M2; 06'beM sAaHHH, oTHeceHHhIB
K IM2 nOJIeSHOH(:m:HJIOH)nJIOllJ,aAH.

Pa3)1,eJI 3. PaClJeTHO-KoHCTPYKTHBHble peIlleHHSI rrpHHHMaIOTcH B co-
OTBeTCTBHHC HCXOAHbIMHAaHHbIMH. KpoMe norrepelJHHKa SAaHHH, paclle-
Ty nOAJle:m:aT3-4 KOHCTpyKTHBHbIX SJIeMeHTa SAaHHH. DPH npoeKTHpo-
BaHHH sacTpoHKH :m:HJIOrOMaCCHBa HJIH KBapTaJIa ueJIec006pasHo B saAa-
HHe BKJIIOtIaTb paCtIeT HH:meHepHblx coopy:meHHB (HanpHMep rrepexoAHhlX
MOCTOB, rrOAseMHbIX nepexoAoB, pesepByapoB AJIH BOAbI).

,UJIH pacqera MorYT 6bITh npeAJIo:m:eHbI KOHCTpyKUHH, Henocpe.n.cTBeH-
HO CBHsaHHble C peIlleHHHMH no TeXHOJIOrHH BbIIIOJIHeHHH cTpOIITeJIbHbIX
npoueccoB: CneUHaJIbHble JIeca H nOAMOCTH, yKpynHeHHble MOHTa:mHble
KOHcTpyKTIIBHble SJIeMeHTbI HJIH 6JIOKH, paCqeT KOHCTpyKUHB Ha MOHTa:m-
Hble HarpysKH npH nOA'beMe H yCTaHoBKe. PaCtIeT KOHCTpyKUIIB BbIIIOJIHH-
eTCH B COOTBeTCTBHHC AeBcTByIOllJ,HMH HopMaMH.

flOflCHumellbHafl sanUCKa no paCtIeTHO-KoHCTpyKTHBHOH tIaCTH npoeK-
Ta AOJI:m:HacOAep:m:aTb paCtIeTHble cxeMbI II onHcaHIIe KOHCTpyKUHH, AaH-
Hble 0 npHHHTbIX HarpysKax, CTaTHCTHqeCKHH paCqeT KOHCTpyKTIIBHbIX
SJIeMeHTOB,nOA60p HX CetIeHHB, onHcaHHe OCHOBHbIXnpHHUHnOB KOHCTpy-
HpOBaHHH lIT. n.

rpa¢Ut-leCKUU Mamepuall B~nOJIHHeTCH Ha JIHCTaX tIepTe:mHOB 6yMarrr
epopMaTa Al C COCTaBJIeHHeMcneUIIepIIKaUHB II paspa60TKoH MapKHpOBOq-
HhIX cxeM. KOHCTpyKUHH BblqepqHBaIOTCH B MacIllTa6ax MI : 20, MI:
: 50 - MI : 100. rJIaBHa5I npOeKUII5I paspa6aTbIBaeMoro SJIeMeHTa AOJI:m:-

Ha COOTBeTCTBOBaTbero pa60qeMy nOJIO:m:efIHIOH conpoBo:m:AarbcfI He06-
XOAHMbIMH paSpeSaMfI,

Ii -

YSJIbI KOHcTpyKUIIB I1so6pa:maIOTcH B MacIllTa6ax MI: 5, MI: 10,
MI : 20. Ha cxeMax ySJIOBnOKaSbIBaIOTBce npllMbIK8IOllJ,He K HeMy SJIeMeH-
ThI, cnoc06hI llX coeAHHeHIIH H npHBHSKll K OCHOBHbIMOCHMII OTMeTKaM.

Pa3il.eJI 4. PeIlleHHSI no OCHOBaHHSlMH <pyH)I,aMeHTaM AOJl:m:HbI oTpa-
)KaTh He06xoAIIMhle paCqeThI II 060cHoBaHIIH no IIX npoeKTIIpoBaHHIO.
BhI60p TIIna epyHAaMeHTa AJIH AaJlhHeHWeH no,Up06Hoi'r paspa60TKH ~
KOHcTpyHpoBaHII5I npoHsBo,UIITCH KOHcyJlhTaHToM cooTBeTcTByIOllJ,eH

KaepeAphI.
B n05ICHllTeJIhHoi'r sanIIcKe npllBo,UHTCH llH:meHepHO-reOJIOmtIeCKlle

yCJ10BIl5I nJlOllJ,aAKII CTpOIITeJlhCTBa II He06xoAHMhle paCtIeTbI epyHAaMeH-

TOB no HecYllJ,ei'r cnoco6HoCTH II AeepopMaUII5IM.
fpaepHtIecKyIO qaCTb paSMellJ,aIOT Ha 1/3 - 1/2 JIHCTa epopMaTa AI,

rAe nOKaShIBaIOT paspa60TaHHhli'r epyHAaMeHT B 2-3-x npoeKUIIHx C SJIe-
MeHTaMH apMIIpoBaHHH, cneuIIepIIKauIIei'r II OCHOBHhIMHYKasaHllHMII no ero

IIsrOTOBJleHIIlO II MOHTa:my.
Pa3)1,eJl 5. TexHOJlOrHSI H opraHH3all,HSI cTpOHTeJlbCTBa. DPII paspa-

60TKe STOro pasAeJIa AIInJIOMHOrO npoeKTa cJIeAyeT PYKOBOACTBOBaTbCH
OCHOBHhIMHnOJIo:meHIIHMII II Tpe60BaHIIHMII CHIlD 3.01.01-85 «OpraHH-

saUHH CTpOIITeJIbHOrO npoHsBoAcTBa».
DPH paspa60TKe TeXHOJlOrrrII BOSBeAeHHH06'beKTa SHatIIITeJIbHOe BHH-

MaHIIe cJIeAyeT YAeJIHTh COCTaBJIeHIIIOTeXHOJIOrIItIeCKIIX KapT rro OCHOB-
HbIM KOMnJIeKCHhIM npoueccaM (paspa60TKe rpyHTa, MOHTa:mycTpoIITeJIb--
HbIX KOHCTPYKUIIB, BOSBeAeHIIIO6eTOHHbIX II :meJIeS06eToHHbIX KOHcTpyK-
UllB yCTpoBCTBY KpOBeJib II T. n.). DPII STOM B rrpoeKTHbIX peilleHIIHX
AOJI~(HbI 6hITb npeAycMoTpeHhI HaII60JIee nporpeCCIIBHble MeTO,UbIBbIIIOJI-
HeHIIH paCCMaTpIIBaeMhIX CTpOHTeJIhHbIX npouecCOB C MaKCIIM~JIhHO BOS-
MO:m:HOBII SKOHOMIItIeCKII ueJIeC006pasHOB AJI5IAaHHbIX yCJIOBIIII CTeneHbIO
KOMrrJIeKCHOBMexaHHsaUHII, a TaK:m:eHCnOJIbSOBaHIIe CIICTeM BbICoKonpo-
HSBOAIITeJIhHhIX CTpOIITeJIbHbIX MaIllIIH II APyroio 060pYAOBaHIIH. DPIIH5I-
Thle MeTOA~ npOII?BOACTBa pa60T AOJI:mHbI 06ecnetIIIBaTb BbILoKoe Ka-
qeCTBO CTpOIITeJIbCTBa, ytIIIThIBaTh OCHOBHble Tpe60Ba~II5I no TeXHHKe
oe30naCHocTII, rrpOMbIIllJIeHHOB caHIITapIIH H rro:m:apHOII npoepIIJIaKTIIKe,

oxpaHe oKpy:maIOllJ,eB CpeAbI.
DpoueCChI, AJIH KOTOphIX He paspa6aThI!3aIOTCH TeXHOJIOrrrtIeCKHe Kap-

TbI, KpaTKO onHChIBaIOTC5IB nOHCHIITeJIbHOH sanIIcKe B HX TeX~OJIOrrrtIec-
KOIl nOCJIeAOBaTeJIbHOCTll,HatIHHaH C SeMJIHH~X pa60T, yCTpoHcTBa epyH-
AaMeHTOBH T. A., C yKasaHIIeM 06'beMOB pa60T, onllcaHIIeM MeTO,AOBnpOII3-

BO,ACTBaH YCJIOBIIB llX oCYllJ,eCTBJIeHIl5l.
DPII paspa60TKe opraHllsaUHII CTpOIITeJIbCTBa ,AOJI:m:HbI6bITb oxapaK-

TepIlsoBaHbI OCHOBHblepeIlleHH5I no opraHllsaUHll cTpOHTeJIbCTBa 06'beKTa
llJIll llX KOMnJIeKCOB, paspa60TKe KaJleH,AapHoro nJiaHa CTpOIITeJIhCTBa
B BH,AeJIIIHenHOro ceTeBoro rpaepllKOB llJIH UIIKJlOrpaMMbI, a TaK:m:eOCBe-
llJ,eHbI BonpocbI M~TepHaJIbHO-TeXHIIqeCKOrO 06ecnetIeHll~ CTpOIITeJlbCTBa,
opraHlIsaUIIH CKJIa,ACKOro XOsHBcTBa, npOllSBoAcTBeHHoll 6asbI II BcnOMO'
raTeJlbHO-SaroTOBIITeJlbHbIX CJIy:m6. B CooTBeTcTBIIll C saAaHlleM paspa6a-
TbIBaeTC5I CTpOnreHnJIaH 06'beKTa AJI5I Hall60JIee xapaKTepHoro nepHOA~
CTpOHTeJIbCTBa. Oc060e BHIIMaHlle cJIe,AyeT YAeJIHTb BonpocaM HaytIHOll
opraHIIsaUIIll TpyAa, nOBhIIlleHHIO sepepeKTHBHOCTIIII KatIeCTBa CTpOIITeJlh-

CTBa.



31'01' pas)J.eJI BKJUOqaeT n05JCHHTeJJbHYIO sarrHcKy H rpaqmqeCKHI1
MaTepHaJI (qepTeX{I1). DOHCHHTeJIbHa5J sarrHCKa CO)J.epIKHT cJIe)J.YIOrn.I1e
COCTaBHble qaCTH.

1. YCJIOBH5J OCYllI,eCTBJIeHH5JCTPOHTeJIbCTBa_ KJIHMaTHqeCKHe YC-
JIOBH~, Torro:pacjJH qeCKauH,reOJIOrIFleCKa5J H fH)J.poreOJlOrHqeCKa5J xa paK-
TepHCrHKH Cl pOHTeJJbHOH fIJJOllI,a)J.KIi;CBHSbrrJJorn.3)J.KHCBHeIlIHHMH rryT5J-
MH C~06llI,eHHH; HCTOlIHHKH cHaOIKeHH5JBO)J.oii H 3HepreTHqeCKHMH pecyp-
caMH, HCTOqHHKH ooeCneqeHH5l CTpOTneJIbCTBa M3TepHaJJ3MH H KOHCTpyK-
IJ,1f51MHIf crrOCOObIIf X )J.OCT3BKIf;ooeCneqeHlfe paOO'lHX IKIfJJbeM.

2. TeXHOJJOrH5JBOSBe)J.eHHHOCHOBHoro npoeKTHpyeMoro 3)J.aHlHI (co-
°pYIKeHH51) - OfIHcaHHe HCXO)J.HbIX)J.aHHbIXH OCHOBHbIXrrOJIOIKeHHii, fIpH-
H51TbIX npH npoeKTHpoBaHHH TeXHOJIOrHH nOToqHoro BOSBe)J.eHH51S)J.aHH5J
(coopY/l{eHH51), nOCJIe)J.oB8TeJJbHOCTb,cOBMellI,eHHe, CpOKH BbITIOJIHeHH51
oT)J.eJIb~lbIX.~acTHblx ':,OTOI(OBrro BH)J.3MpaooT H KOMnJJeKTOB3HHepaoolUlx
6pHra)J., pac leT 06llI,eH rrOTpeOHOCTHB Tpy)J.OBbIX H MaTepH3JIbHO-TexHH-
LJeCKHXpecypcax; onpe)J.eJJeHIIe cMeHHOH BblpaOOTKII Ha O)J.Horo paOoqero
B Ha1'ypaJIbHbIX nOKaSaTeJJHX.

3. TeXHOJJOrHH BbITIOJIHeHHHCTpoHTeJJbHbIX npoueCCOB C rro)J.pooHbIM
om1c~HIIeM )J.Byx-Tpex rrpoueCCOB (cOrJIaCHO sa)J.aHIIIO), HX CTpyKTypbI, YC-
JIOBIfH OCYllI,ecTBJJeHH51,onpe)J.eJJeHHB OO'beMOBpaooT, Bbloopa MeTO)J.OBrrpo-
HSBO)J.CTBapaooT, MaIlIHH H MexaHHSMOB Ha OCHOBaHHHTeXHHKO-3KOHOMH-
qeCKoro cpaBHeHIIH B3pHaHToB, onpe)J.eJleHH51Tpy)J.oeMKocTII H TeMrrOB BbI-
nOJII-IeHIIH rrpoueccoB. Heooxo)J.HMO npHBecTll TaKIKe paCqeTbI, CBHsaHHble
C orrpe)J.eJIeHHeM KOJIHqeCTBasaxB2TOK, TpeoyeMblx MaIlIIIH II MexaHIISMoB,
COCTaBapaOOqHX 6pll~a)J., opraHHsaUIIeii paOOqllX MeCT MaIlIIIH H paoolIIlx
3BeHbeB, paspaooTKoII KaJJbKyJIHUIIii Tpy)J.OBbIX saTpaT II sapaooTHoii
nJIaTbI, onpe)J.eJIeHIIeM TexHIIKO-9KoHOMIIqeCKHX nOKaSaTeJJeii.

DpoueCCbI, He YKasaHHble B sa)J.aHIIII, onIICbIB3IOTCH KpaTKO Ha OCHOBa-
HIIII npIIB5JSKII TIInOBbIX TeXHOJJOfHqeCKIIX KapT C yKasaHHeM OO'beMOBpa-
001', )J.eJIeHIIeMS)J.aHH51Ha yqaCTKII II saXBaTKH, HaSHaqeHIIeM KOJJHqeCTBa
MaIlIIIH H COCT~Ba OpHra)J., paspaOOTKoii MepOnpII5JTIIii no oxpaHe Tpy)J.a
II OKpyIKaIOllI,eII cpe)J.bI.

4. DJIaHHpOBaHIIe npoIISBO)J.cTBa paooT no BOSBe)J.eHHIOOO'beKTa BKJJIO-
qaeT Heooxo)J.HMble )J.aHHble II OCHOBHblenOJJOIKeHH5J, npIIHHTble )J.JI5J co-
CTaBJIeHH5JKaJJeH)J.apHoro nJIaHa, ceTeBoro rp3cjJIIKa IIJIH UIIKJIOrpaMMbI;
000CHoBbIBaeTC5J npIIH5JTa51 nOCJIe)J.oBaTeJJbHOCTbBOSBe)J.eHIIHS)J.aHII51(co-
opYIKeHII51).

5. CTpOIITeJIbHblii reHepaJIbHblii nJI3H: npHBo)J.51TKpaTKyIO xapaKTe-
PHCTIIKy II paCqeT nOTpeoHocTII B OCHOBHbIXMaTepHaJJbHO-TeXHHLJeCKIIX
pecypcax npoIIsBo)J.cTBa (cpe)J.cTBax MexaHHsaUIIH, TpaHcnopTe, COOpHbIX
KOHCTpyKIJ,H51X,MaTepH3JJaX, 3JJeKTp03HeprHH, CIKaTOMBos)J.yxe, ObITOBOM
OOCJJyIKHBaHHH), a TaKIKe MepOnpH51TII51no oxpaHe Tpy)J.a H OKpyIKaIOllI,eii
cpe)J.bI.

fpacjJHqeCKHii MaTepHaJI 9Toro pas)J.eJIaBKJlIOqaeT cJJe)J.yIOrn.HeqepTeIKH.
1. TeXHOJJOrHqeCKHe KapTbI npoHsBO)J.cTBa )J.Byx-Tpex CJJOIKHbIXnpo-

H3Bo)J.c1'BeHHblx rrpoueccOB HJIH rrpOIJ,eccOB, BbITIOJIH51eMbIXHOBbIMH MeTO-
)(:IM/I. OO'beM qepTe~€ii COCTaBJJ51eT,LLB3-TpHJIHCT3 cjJopMaTa AI.

2. KaJJeI-I)J.3pHbIH nJJaH (HJIII ceTeBoii rpacjJHK, UHKJIOrpaMMa) CTPO-
lIT('.lIbCTBa 06'beKTa, pasMern.aeMblii Ha qepTeIKe cjJopMaTa AI.
1(j

3. CTpOHreHnJIaH )J.JI51 onpe,LLeJIeHHOrO n:plIo)J.a BOSBe)J.eHII513AaHlUI
(HanpHMep MOHTaIK3 KOHCTpyKUHii rrO)J.seMHOHqaCTH S)J.aHH51HJIH BOSBe-
,LLeHH51rr03TaIKHblX KOHCTpyKUHii). PaspaoaTbIBaIOT Ha JlHCTe cjJop~aTa AI.

~eTo)J.HKa K3JJeHAapHoro rrJI3HUpOBaHH51 H paspa60TKH CTpOHreHrrJIa-
HOB npHBe,LLeHaB rJJ. 5.

Pa3,lI.eJI 6. HI,We. nIIrrJJOMHOe rrpoeKTHpoBaHHe, KaK rrpaBHJIO, )J.OJJIK-

HO BKJIIOlJaTb 3JJeMeHTbI Hay'lHbIX llCCJle,lI.OBaHHHcTy,lI.eHTa.l1x xapaKTep
H 06'beM onpe)J.eJJ51eTC51pyKoBO,LLHTeJleMrrpoeKTa B 3aBHcHMo:TH 01' ocooeH-
HocTeii TeMaTHKH rrpoeKTHpOBaHH51, YPOBH51 TeOpeTHlJeCKOH rro)J.roToBK~
BbIITycKHllKa H Kpyra ero HayqHbIX HHTepecoB. 06'beM n051CHHTeJJbHOH
sarrHCKH 06blqHO He rrpeBbliliaeT 8-10-TH cTpaHHU TeKcTa, rrpH He06

u
xO)J.H-

MOCTHnpIIJlaraeTC5J cxeMa HJJH BbITIOJIH5JeTCH0,5- I JIHCT qepTeIKeH.
Do cBoeMy x3paKTepy HI1PC MOIKeT BbIITOJJH51TbC51B BH)J.eTeopeTH-

~ qeCKOrO IICCJJe)J.oBaHH51,3KcrrepHMeHTaJJbHOii paooT~, aH3AHsa HayqHO-
~ TeXHHqeCKHX H MeTO)J.HqeCKHXpaspa60ToK, 0600meHII51 OrrbITa paOO?bI
~ CTpOllTeJJbHbIX 6pHr3,LL H opraHHs3uHii, pasp360TKH HOBb:X TeXHOJIOrHII H
~ MeTO,LLOBBbITIOJJHeHH51CTpOHTeJlbHbIX rrpoueCCOBH onepaUHH, KOHCTpyKTOp-
~ CKHX paspaOOTOK HOBbIX npHCrrOCOOJJeHIIii,yCTaHoBOK, MexaHHSHpOBaHHoro

HHcTpyMeHT3 H T. n. DPll 3TOM ,lI.IIrrJJOMHHK,LLOJJIKeHHCrrOJJbSOBaTbSHaHII51
\ rro MeTO)J.IIKerrpOBe)J.eHH51HCCJJe)J.OBaTeJIbCKHXP3

u
OOT,rrOJJy'leHHble HM rrpH

IIsyqeHHH Kypca «OCHOBbIHayqHbIX HCCJJeAOB8HHH».CJJe)J.yeTTaKIKe IIIHPO-
KOHCnOJlb30B3Tb 3JJeMeHTbIHaYlIHbIX HCCJIe)J.OB3HHH,rrpOBOAHMbIXB rrepHO)J.
rrpOIISBO)J.CTBeHHoHrrp3KTHKH, Ha ceMHH3pax H B HayqHbIX KpyIKKax CHO
H KacjJe,LLpbI,rrpH yqaC1'HH B rOCOIO,LL}KeTHOiiH XOS,LLOrOBOPuHOHTeMaTIIKe.

DplIMepHoe CO,LLepIKaHHe HayqHO-HCCJIe)J.OBaTeJIbCKOH llaCTIf D:l1n-
JIOMHOrO rrpoeKTa TaKOBO: u

OOOCHOBaHHe H <pOpMyJJHpOBKa OCHOBH~X ueJIeH II saD:aq TeXHOJIO-
rHqeCKOrO HCCJIeD:0BaHH51;

06sop COBpeMeHHoro COCT051HH51paSBHTH51 HCCJIe)J.yeM~Ix TeXHOJIO·
rIIqeCKHX npoueCCOB Ha OCHOBe HsyqeHIUI OTeqeCTBeHHOH H sapyoeIK-
HOM JJIITepa1'ypbI;

HCCJle)J.OBaTeJlbCKa51qaCTb, B KOTOpoii onHCbIBaeTC51MeTO)J.HKa H npo-
uecc rrpOBe,LLeHHHpa60T rro TeMe;

peSYAbTaTbI rrO.7IyqeHHbIX IlCCJIe)J.OBaHHH,KOTopble MoryT ObITb rrpeD:-
CTaBJIeHbI B BH,LLe npe,LLJlOIKeHHH no cOBepureHcTBoBaHHIO OT)J.eJIbHbIX

TeXHOAorWleCKHX npOILeCCOB, BbI60py H OOOCHOBaHHIOBapH3HTOB npo-
eKTHpOBaHIIH51 Il rrpOHSBO,LLCTBaHaHOOJJee CJIOIKHbIX Il Tpy)J.oeMKIlX pa-
001', paUHOHaJJbHbIM TeXHHKO-3KOHOMHqeCKHM paCqeTaM C rrpHBJIeLJe-
HHeM 3KOHOMHKO-M3reManJIleCKHX MeTO)J.OB H cpe)J.CTB BbIqHCAHTeJIb-
Hoii TeXHIIKH;

aH3JJHS II KpIITHqeCKHe SaMeqaHH51 no CyTII nOJIyqeHHbIX pesyJIbT3-
TOB If rrepcneK1'IlBbI HX COBepIIIeHCTBOBaHH5I;

oOrn.He BbIBO,LLbI H SaKJJI04eHile.
nO,LLp06Hee 0 MeTOAHKe rrpOBeAeHH51HCCJIe)J.OB3HHii H 06pa60TKe IIX

pesyJJbTaTOB CM. B [71.
Pa3,lI.eJI 7. OxpaHa Tpy,lI.a H oKpyJKaIOlIJ,eH cpe)J.bI. 31'01' paS,LLeJI, KaK

qaCTb )J.unJIOMHOrO rrpoeKTa, COCTOHTHS TeKCTa (IO-I3-TH cTpaHIIU), IIJI-
.JIIOCTpIIpOBaHHoro He06xo)J.HMbIM KOJJIIqeCTBOMpIICyHKOB, cxeM, Ta6JIHU
()J.o 0,5-1 qepTeIKHoro JIHCTa), KOTopble oTpaIKaIOT 6esonacHble H 6eSBpe)J.-
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Hble yCJIOBlHI TpY,lI,a rrpH BbIIlOJIHeHHH CTpOHTeJJbHbIX paOOT. TeKCT flBJIfl-
flCb lJaCTbIO rrOflCHHTeJJbHOll sarrHCKH, 0¢OpMJI51eTCfl C sar JJaBHbIM' pas,lI,e-
JIHTeJIbHbIM JIHCTOM. DPH COCTaBJIeHIIH rrOflCHHTeJIbHOll sarrHCKH He CJIe-
,lI,yeT rreperrHCbIBaTb 06lI.l,He rrOJIOIKeHH51HHCTpyKUHH, rrpaBHJI H HOpM rro
oxpaHeu Tpy,lI,a. 3,lI,eCb ,lI,OJIIKHbIObITb rrpHBe,lI,eHbI aHaJIHS orracHocTeH H Bpe-
,lI,HocTeH rrpo;KTHpyeMoro 06beKTa, OoocHOBaHHe BbIoopa rrpoeKTHpyeMblx
MeporrpHflTHH rro oxpaHe Tpy,lI,a (BbI6paHHOll KOHCTpyKUHH, cxeMbI, yCTpoii-
cTBa, MeTO,lI,a), pesYJIbTaTbI paClJeTOB H BbIBO,lI,OBco CCbIJJKaMHHa ,lI,eiiCTBY-
IOlI.l,HeuHOpMaTHBHble MaTepHaJIbI, oueHKa 3¢¢eKTHBHOCTH rrpHH51TbIX pe-
IlleHHII KaK C TOlJKII speHH 51 oxpaHbI TpY,lI,a, TaK II rrpOHSBO,lI,HTeJIbHOCTH
Tpy,lI,a H 3KOHOMHIIeCKHX saTpaT.

Eha lJaCTb ,lI,HrrJIOMHOro rrp~eKTa BKJJIOIIaeT: TexHHKy oesorraCHOCTH;
rrpOMbIIllJIeHHYIO caHHTapHIO (aHaJIIIS yCJIOBHH Tpy,lI,a); rrOlKapHyIO rrpO¢H-
JIaKTHKy; oxpaHy OKpyIKaIOlI.l,eH Cpe,lI,bI.

TeX~UKa 6esonaCflocmu. B 3TOM rraparpa¢e rrpIIBO,lI,flTCfl peWeHII51 KOH-
KpeTHOH Sa,lI,alJH no rrpO¢HJIaKTHKe TpaBMaTHSMa, OOOCHOBaHHbleHe06xo-
,lI,HMbIMH paCIIeTaMII co CCbIJJKOHHa HopMaTHBHble ,lI,oKyMeHTbI. DOH pe-
weHHH BorrpocoB, CBflsaHHbIX CooecrreIIeHHeM 6esorracHocTH rrpOHSBO,lI,CTBa
SeMJIflHbIX, TaKeJIaIKHbIX, MOHTaIKHbIX II ,lI,pymx paOOT, CJIe,lI,yeT YlJHTbI-
BaTb Te KOHCTpyKUHH, MexaHHSMbI H yCJIOBHfl, KOTopble rrpHHflTbI rrpoeK-
TOM. DPII 3TOM paSpa6aTbIBaeMble MepOrrpH51THfl MoryT ObITb KaK TeXHO-
JIOfHIIeCKHe, TaK H OOlI.l,errJIOlI.l,a,lI,OIIHble.K TeXHOJIOmIIeCKHM MeporrpHfl-
TIIflM OTHOCflTCfl:

rrpOB~pKa MOHTaIKHoii TeXHOJIOfHIIHOCTH sarrpoeKTHpOBaHHbIX KOH-
CTpyKUHH CTOlJKH speHHfl y,lI,OOCTBaH oesorraCHOCTH HX MOHTaIKa, a TaKIKe
rrpHMeHeHHfl HeOOXO,lI,HMbIXCpe,lI,CTBMexaHHsaUHH (rrpH HeOOXO,lI,IIMOCTH
rrpOBO,lI,flTCfl COOTBeTcTByIOlI.l,IIe paClJeTbI);

MepbI no yCTpaHeHHIO BOSMOIKHbIX HapyIlleHIIii rrpOIIHOCTII 3JIeMeHTOB
rrpII MOHTaIKe, KJIa,lI,Ke H T. rr.;

no,lI,O~p cylI.l,eCTByIOlI.l,IIX HJIH paspaOOTKa HOBbIX yCTpoiicTB II rrpIIcrro-
COOJJeHHH,lI,JIfl oesorraCHoro BbIIlOJIHeHHfl paOOT;

paspaOOTKa Mep rro 06eCrrelJeHHIO 3JIeKTpOOesorraCHOCTH'
COS,lI,aHHeoesorraCHbIX yCJIOBHii rrpH rrpHMeHeHHH TOKCH~HbIX MaTepH-

aJIOB;

06eCrrelJeHHe oesorraCHOCTH rrpH paOOTax B SHMHHX YCJIOBHflX.
06lI.l,errJIOlI.l,a,lJ.OlJHbIMIIMepOrrpH51TH51MHflBJIflIOTCfl CJIe,lI,yIOlI.l,He:

opraHHsaUHfl caHHTapHo-mmeHHIIeCKoro H ObITOBOrO OOCJIYIKHBaHH51
paOOTaIOlI.l,HXHa CTpOHTeJIbHOii rrJIOlI.l,a,lJ.Ke;

BbIOOP CHCTeMbI HCKycCTBeHHOrO OCBelI.l,eHHHCTpOHTeJIbHOf; rrJIOlI.l,a,lI,KH,
paOOlJHX MeCT, rrpOXO,lI,OBH npOeS,lI,OB;

oesorraCHoe CKJIa,lJ.HpOBaHHeMaTepHaJIOB;
ooeCrrelJeHHe paOOIIHX nHTbeBoii BO,lI,oii;
orpaIK,lI,eHHe orraCHbIX SOH;

yCTpoiicTBO BpeMeHHbIX aBTO,lJ.OpOr, oOecneIIHBaIOlI.l,HX oesonaCHOCTb
)1,BHIKeHHfl.

n POMblUllleflflafl caflumapUfl. 3,lJ.eCb ,lI,aeTCfl OOlI.l,afl xapaKTepHCTHKa
rrpoeKTHpyeMoro OObeKTa B OTHoweHHII BblflBJIeHHfl H orrHcaHIIfl Tex orrac-
HOCTeH H Bpe,lI,HocTeit, KOTopble MoryT BOSHIIKHyTb B rrepIIO)1,CTpOHTeJIb-
CTBa 001,eKTa Hero 3KCnJIyaTaUHII. Kpyr paCCMaTpHBaeMbIX BonpOCOB or-
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paHHlJIIBaeTC51 JIHWb MaTepIIaJIaMH, IIMeIOlI.l,IIMH HerrOCpe)1,CTBeHlWeOTHO-
weHHe K npoeKTHpyeMoM oObeKTy.

nOOIcapflafl npocPUllaKmUKa. DPH paspaOOTKe npOTHBorrOiKapHbIX Me-
p()npH51THll HeOOXO)1,liMO:pewHTb Borrpoc 0 paSMelI.l,eHHH Ha CTpOllnJIO-
lI.l,a)1,KerrpOTHBonOlKapHoro BO)1,onpOBOJJ,aH JJ,pyroro 060pYJJ,OBaHHfl, a TaK}Ke
cpeJJ,CTB rrepBHIIHoro IlOlKapoTyweHHfl; npe,lI,ycMoTpeTb Ha cTpoiirrJIo-
lI.l,aJJ,KerrolKapHyIO ceTb H CHfHaJIHSaUHlO; sarrpoeKTIIpOBaTb TpaHcrropT-
Hble nyTII ,lI,JIfl nOIKapHbIX MawHH Ha cJIylJaii rrO:rKapa. ,

Pacxo)1, BO,lI,bIHa nO:rKapoTyweHHe peKOMeHJJ,yeTcfl rrpIIHHMaTb 10 JI7c
Ha nJIOlI.l,a,lI,bJJ,O30 ra, Ha Ka:rK,lI,bIeJJ,orrOJIHHTeJIbHbIe50 ra npHOaBJIfllOT
no 5 JI/c.

Oxpafla OKpYOICalOlJ.,feiicpeobl. B 3TOM rroJJ,pasJJ,eJIeJJ,HnJIOMHOrOrrpoeKTa
)1,OJI:rKHbIObITb OTpa:rKeHbI MeporrpIIflTHfl H paooTbI rro oxpaHe npHpoJJ,HOii
cpeJJ,bI rro peKyJIbTHBaUHH SeMeJIb, rrpeJJ,oTBpalI.l,eHHIOBpeJJ,HbIX BbIOPOCOB
B rrOlJBY, BOJJ,oeMbIII aTMoc¢epy; yCTpoiicTBy OTBOJJ,OBrrpoHsBoJJ,cTBeHHbIx
H 6bITOBbIX CTOKOB, oopasylOlI.l,HXCfl Ha CTpOHTeJIbHOH rrJIOlI.l,aJJ,Ke;Mepo-
rrpII51THfl rro coxpaHeHHIO rrOlJBeHHOro CJIOfl, nOJIyIIeHHoro rrpH rrJIaHIIpO-
BOIIHbIX paooTax, peweHHfl rro CHH:rKeHHIO rrpOHSBOJJ,CTBeHHbIXWyMOB II
BIIopaUIIII H T. JJ,.

Bce rrpeJJ,ycMaTpHBaeMbIe MeporrpHflTHfl rro oxpaHe TpyJJ,a JJ,OJI:rKHbIObITb
KOHKpeTHbIMH H IIpHB51SaHHbIMII K JJ,HrrJIOMHoMy IIpoeKTy.

Pa3)1.eJl 8. rpa.lK)J,aHcKaSi o6opoHa. KaK caMOCTOflTeJIbHaH IIaCTb JJ,Hrr-
JIOMHOrO rrpoeKTa BbIIlOJIHHeTCH TOJIbKO cTyJJ,eHTaMHJJ,HeBHoii ¢OPMbI ooy-
IIeHHH. DpHMepHbIH rrepeIIeHb BorrpocoB, KOTopbIe JJ,OJI:rKHbIObITb OCBelI.l,e-
HbI B nOHCHHTeJIbHOii saIIHCKe: oueHKa rrpoeKTHpyeMoro OObeKTa C TOIIKH
speHHfl rpa:rKJJ,aHCKOH OOOPOHbI; rrpOTHBOIIO:rKapHOe COCTOHHHe OObeKTa
C yIIeToM BosJJ,eiicTBHH CBeTOBoro HSJIylJeHHH flJJ,epHoro BspbIBa; MepbI sa-
lI.l,HTbI paOOTalOlI.l,HX Ha OObeKTe 01' aTOMHoro H XHMHlJeCKOrO rrOpa:rKeHHH;
xapaKTep pe:rKHMa rrpOHSBOJJ,CTBa,BKJIIO'JaIOlI.l,Hii BOSMO:rKHbIerrOTepH JIHII-
HOro COCTaBa B yCJIOBHHX paJJ,HoaKTHBHoro HJIH XHMHIIeCKoro Sapa:rKeHHH.

B sarrHCKe JJ,aeTCHorrHcaHHe, rrpoeKTHble peweHHH H HeOOXO)J,HMbIecxe-
MbI. Do cor JIaCOBaHHIO C pyKoBo)1,HTeJIeM OTJJ,eJIbHbIeTpeooBaHHH ro MO-
ryT ObITb OCBelI.l,eHbIB JJ,pymx pasJJ,eJIax npoeKTa.

Pa3)1.eJl 9. CMeTbl M TeXHMKO-3KOHOMMQeCKMenOKa3aTeJlM. 3KoHoMHIIec-
Kafl IIaCTb JJ,HrrJIOMHOIOrrpoeKTa BKJIIOIIaeT cMeTHyIO JJ,oKyMeHTaUHIO, Tex-
HHKO-3KOHOMH'JeCKHe rrOKaSaTeJIH H cpaBHH1eJIbHYlO 3KoHolVIHIIecKYlO
3ep¢eKTHBHoCTb DOC H DDP. .

CMemflafl oOKYMeflmat{ufl COCTaBJIHeTCflJJ,JIHorrpeJJ,eJIeHHH CMeTHoii CTO-
HMOCTH rrpoeKTHpyeMoro oObeKTa B COOTBeTCTBHH co CHHD 1.02.01-85
H BKJIIOIIaeT: CBOJJ,HbIHcMeTHbIrr pacIIeT CTOHMOCTHcTpOHTeJIbCTBa; oObeKT-
HbIe H JIOKaJIbHbIe CMeTHbIe pacIIeTbI rro rrpoeKTHpyeMoMy oObeKTy.

3TH JJ,oKyMeH1bI paapa6aTbIBalOT Ha CJIe,lI,ylOlI.l,HeBHJJ,bIpaOOT: OOlI.l,e-
CTpOHTeJIbHbIe (B COOTBeTCTBHHC pa'lpaoaTbIBaeMbIMH TeXHOJIOrHIIeCKHMH
KapTaMH); BHyTpeHHHe caHHTapHO-TeXHH'JeCKHe; BHyTpeHHHe 5!JIeKTpOMOH-
Ta:rKHbIe, JJ,HcneTIIepHsaUHIO H yCTpOllCTBO CJIaOOTOIIHbIX ceTerr; npH06pe-
TeHHe H MOHTa:rKTeXHOJIOm'JeCKoro oOopyJJ,OBaHHH.

B CBOJJ,HOMCMeTHOM pacIIeTe CTOHMOCTH cTpOHTeJIbCTBa (TaOJI. 1.2)
Cpe,lI,CTBapacrrpe,lI,eJIHIOTCH rro TaKHM rJIaBaM:

1. Dop,roToBKa TeppHTopHH cTpOHTeJIPCTBa.



fJIaBHOe yrrpaBJIeHUe (yrrpaBJIeHUe) _

YTBepJK.QeH

CBO.QHbIH CMeTHbIH paClleT B cyMMe

(CCblJlK8 lIB i\OKYMeIIT 06 yTBeplKi\eHHH)

«__ » 19_f.

(HBHMeHOBaHlIe CTPOJ!KH)

COCTaBJJeH B ueHax 19__f.

HOMepa HaHMeHOB8HHe rJI8B,

CMeTH35J CTOHMOCTb, ThIe. py6.

cMeT H OObeKTOB, oa60T II
CTPOHTeJlb-1 MOH-/ oOoPYAoBaIIHH,

OOmaH cMeT-
paCqeTOB aaTpaT I npo'lHx

HaSI CTOHMOCTb,
IIblX paOOT TalKHblX Me6eJIH H HHBeH- TbIC. pyO.

paOO] rapSl aaTpaT

2. OCHoBHble 06l>eKTbI CTpOliTeJIbCTBa.
3. 06l>eKTbI no.n:cooHoro H oOCJIy2fmBarom;ero Ha3HalfeHH51.
4. 06l>eKTbI ::mepreTHlfeCKoro X0351HCTBa.
5. 06l>eKTbI TpaHcnopTHOro X0351HCTBaH CB5I3H.
6. Hapym:Hble ceTH H coopym:eHH 51 Bo.n:ocHaom:eHH51, KaHaJIH3aUHH,

TerrJIO- It ra30cHa6m:eHHH.

7. BJIaroycTpoHcTBO H 03eJIeHeHHe TeppHTopHH.
8. BpeMeHHble 3.n:aHHH H coopym:eHHH.
9. DpolfHe pa60Tbl H 3aTpaTbI.

10. Co.n:epm:aHIle .n:HpeKUHH (TexHHlfecKHH Ha.n:30p) CTp05lm;erOC51npe.n:-
rrpHHTH51( yqpem:.n:eHH51) H aBTopcKHH Ha.n:30p.

I l. Do.n:roToBRa 3KCrrJIyaTaUHoHHblX Ka.n:pOB.
12. DpoeKTHbIe H3bICKaTeJIbCKHe pa60TbI.
COrJlaCHO CHHD 1.02.01-85, oT.n:eJlbHOHCTPOI\OH YKa3bIBaeTc5I pesepB

Ha Herrpe.n:BH.n:eHHblepaooTbI H 3aTpaTbI, HClfHCJl5IeMble01' OOm;eHcMeTHoH
CTOHMOCTHcTpOHTeJlbCTBa OOl>eKTa.

OOl>eKTHbIH CMeTHbIH paCQeT onpe.n:eJIHeT CTOHMOCTbrrpoeKTHpyeMoro
06l>eKTa H COCTaBJlHeTCHHa OCHOBeJlOKaJlbHblX CMeT H8 OT.n:eJlbHbleBH.n:bI
pa60T (TaOJJ. 1.3).

JIoKaJlbHble CMeTHble paClfeTbI (Ta6J1.1.4) no npOeKTl1pyeMoMy OOl>eKTY
COCTaBJIHroTcH Ha OCHOBe YKpyrlHeHHblx CMeTHblX HOpM HJlH Hcno.nb3YSl
CBe.n:eHHH~ CTOHMOCTHYKa3aHHblx paooT, rrOJIYQeHHble 80 SpeM5I ope.n:-
.n:HrrJIOMHOHnpaKTHKH B npoeKTHblX opraHH3aUHSlX. JIoKaJlbHbIH CMeTHblH
paCtIeT Ha 06m;eCTpOHTeJIbHble p,aOOTbl BbIllOJIH5IeTC51c yqeTOM npHHHTbIX
B .n:1111JTOMHOMrrpoeKTe cnoc060B npOI1SBo.n:CTBapa60T.

,20

TafjJIH~a 1.3

_____ T.bIC. py6.CMeTa B cyMMe

YTBepJKtleHa:

3aKaSQH!< _CMeTa B cyMMe TbIC. py6.

COfJIaCOBaHa: TbIC. py6.

IlotlPH.QllHK

CMeTHaH CTOHMOCTb

HopMaTHBHaH yCJIOBHO llHCTaH

rrpo.QyKUHH TbIC. py6.

HopMaTHBHaH TpYtl0eMKOCTb __ TbIC. lleJl.-Q

CMeTHaH sapa60THalI rrJJaTa

pa6011Hx __ . TbIc. py6.

PaclleTHbIH H3MepHTeJIb cMeTHoi!

TeXHUKO-8KOHOMU4BCKue nOKasamellU xapaKTepl13yIOT 3¢¢eKTHBHOCTb
npHHHTbIX B .n:l1nJIOMHOMnpoeKTe peWeHI1H. PeKOMeH.n:yeTcSlconOCTaBJI5ITb
lIX C HopMaTHBHbIMH I1JII1cooTBeTcTByrom;HMII nOKa3aTeJIHMH aHaJlOrHtIHblX
lIpOeKTOB.

COrJIaCHO CHHD 1.02.01 -85, B COCTaBTeXHHKO-3KOHOMIIlfeCKHX nOKa-
1JaTeJIeHrrpoeKToB .n:JIH06l>eKTOB rrpOMblWJIeHHOrO Ha3HalfeHIIH JLOJIm:HbI
()blTb BKJIrotIeHbI TaKIIe rrOKa3aTeJIH!

1. Mom;HocTb npe.n:npIIHTH51 (ro.n:oPoH BbIllyCK OCHOBHOH HOMeR-
I(JlaTypbI npo.n:yKUHH, rrponycKHaH cnoco6HoCTb II .n:p.) B HaTypaJIbHOM
II CTOIIMOCTHOMBbIpam:eHII51X.

2. KOJIHlfeCTBo pa60lfHx MeCT Ha rrpe.n:npH51THH.
3. 06m;aH lfHCJIeHHOCTb pa6oTarom;Hx.
4. DPOH3Bo.n:IITeJIbHOCTb Tpy.n:a B ro.n:.
5. Ce6ecToHMoCTb OCHOBHbIX BII.n:OB rrpo.n:yKUHII.
6. 06m;aH CMeTHaH CTOHMOCTbcTpOHTeJIbCTBa rrpe.n:rrpI1HTHH, B TOM

'IHCJIe CMeTHaH CTOHMOCTbCTpOHTeJIbHO-MOHT3m:HblX pa60T.
7. CpOK oKynaeMocTH KarrHT2J1hHhlX BJlom:eHHH.



(HaHMeHOBaHIIe paaOT H 3aTpaT, HaHMeHOBaIlHe OabeKTa)

COCTaBJIeHa B neHaX 19_r.

CMeTHaH CTOliMOCTb
B T. 'I.:

060PY2\OBaHliH

MOHTalKHbIX pa60T

HOpMaTllBHaH yCJIOBHO '1HCTaH

TbIC. py6l;

TblC. py6.
np°.llYKI(liH

mc. PY6)

HOpMaTliBHaH TpY2\OeMKOCTb __ TbIC. '1eJI.-,

CMeTHaH Sapa60THaH TIJIaTa

pa6o'lnx
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00l11a51 CTOHMOCTb, TbIC. pya.

3KCrIJIya-

OCHOB- ~~:::51 Ma- HopMa-
H8f.( sa •. THBH85I

paaOT- B T. q. YCJIOBIIO
naH 3apa6oT'" QHCT851

o nJI8T3 HaR DJla.. npOAYK'"
~ T8 pa6o.. [~HH IQ Ha eilH- BCero,.
CO qHX HHUY:

---1-
R 9 10 11 12 13

I I I I

3 aT paTb! TPYil
paOOqHX. qeJk'

1I. He 38HHTbIX"

oaCJIYlKHBaHHeMi
MallJHH

OOCJI YlKHBal()~'
Ill,HX M8IllHHbI

8. CTOIIMOCTb OCHOBHbIX cP0HJ1.0B.
9. CTOIIMOCTb OCHOBHbIX cP0HJ1.0B, BbI6bIBaIOIIJ,IIX B npoll,ecce CTpOIITeJIb'

CTBa.

10. Dp0J1.oJI2KHTeJIbHOCTb CTpOIITeJIbCTBa.
11. Tpy.n.oeMKOCTb CTpOHTeJIbCTBa.
12. fo.n.OBa51 rroTpe6HOCTb npe.n.rrpII51TII51 B Cblpbe, MaTepIIaJIaX, ~lHep

ropecypcax, TpaHcnopTe. I,
13. Pacxo.n. OCHOBHbIX CTpOIITeJIbHbIX MaTepHaJIOB (CTaJIII, ll,eMeHT3

JIeCOMaTepII aJIOB).
14. CTeneHb H ypoBeHb aBTOMaTIISall,IIII npOIISBo.n.CTBa.
15. LLOJI51pYlJHOrO Tpy.n.a B OCHOBHOM II BcnOMOraTeJIbHOM npOIiS

Bo.n.CTBe.

16. LLpyrIIe TeXHIIKO-9KOHOMIIlJeCKIIe nOKa3aTeJIII.
CpaBHIITeJIbHYIO TeXHHKO-9KOHOMHlJeCKYIO 9cPcPeKTHBHOCTb BapHaHTOB

DOC II DDP BbITIOJIH51IOT no MHHHMyMy npI1Be.n.eHHblx saTpaT. OCHOBHbI~
Tpe60BaHIuI no paspa60TKe 9KoHoMlfllecKoH lJaCTII .n.HnJIOMHOrO npOeI<Ta:
YCTaHaBJIHBaIOTC5I cooTBeTcTBylOIIJ,eB Kaepe.n.poU. ,

rnABA 2
Bbl50P HH>KEHEPHbIX PEWEHH~ H onPEAEnEHHE
05bEMOB CTPOHTEnbHO-MOHT A>KHbIX PA.501

2.1. 06u.Vle nonomeHHSl

DpaBIIJIbHbIH BbI60p IIH2KeHepHblx peIIleHHH II IIo.n.ClJeT 06b-
CMOB CTpOIITeJIbHO-MOHTa2KHbIX pa60T - O.n.HO HS Ba2KHbIX yCJIOBIIH 9KO-
1l0MHOrO IICnOJIbSOBaHH51 MaTepHaJIbHO-TeXHHlJeCKIIX, 3HepreTHlJeCKHX
11Tpy.n.OBbIX pecypcoB B cTpOHTeJIbHOM npOllsBo.n.cTBe.

Dpe2K.n.e lJeM IIpllcTynllTb K onpe.n.eJIeHllIO o6beMoB pa60T cJIe.n.yeT
TIll,aTeJIbHO llSYlJllTb llCxo.n.Hble .n.aHHble Ha IIpoeKTHpoBaHIIe B COOTBeTCTBHII
C 3a.n.aHHeM. 3aTeM, YlJHTbIBa51 3a.n.aHHble yCJIOBHfl, Heo6xo.n.HMO npHH51Tb
rrpe.n.BapHTeJIbHble peilleHIIfl IIO OCHOBHbIM cIIoco6aM BbITIOJIHeHII51 pa6oT,
MeTo.n.aM paClJeTa, onpe.n.eJIIITb Tlirr KOHcTpyKll,llH H MaTepHaJIOB, npIIMeH51-
eMbIX .n.JI51BosBe.n.eHH51 3J1.aHH51; yCTaHoBHTb TeXHOJIOrHlJecKYIO CTpyKTypy
II COCTaB OCHOBHbIX II BcnOMOraTeJIbHbIX pa60T KOMnJIeKCHbIX cTpOHTeJIb-
lIbIX rrpOll,eCcoB. TaK, npH onpe.n.eJIeHHH o6beMoB SeMJI51HbIX pa60T rrpe.n.-
BapHTeJIbHO onpe.n.eJI51IOT Heo6xo.n.IIMOCTb IIpHMeHeHH51 BpeMeHlIOro Kpen-
JIeHH51 OTKOCOB SeMJI51HOrO coopy2KeHHfl, cnoco6 pa3pa6oTKII rpyHToB
(MexaHHSHpOBaHHbIH, rH.n.poMexaHHSHpOBaHHbIH HJIH BSpbIBHOH). DPli B03-
Be.n.eHHH MOHOJIHTHbIX 2KeJIe306eToHHbIX KOHCTpyKll,HH CJIe.n.yeT npllH51Tb
peIIleHHe 0 THne IIpHMeH51eMOH OrraJIy6KII, cnoco6e apMllpOBaHH51 KOH-
CTpyKll,HH H T. II. Do.n.clJeT o6beMoB pa60T BbITIOJIH51IOT B COOTBeTCTBIIH
C TeXHOJIOrHeH ocyruecTBJIeHH51 cTpOHTeJIbHbIX IIpOll,eCcoB. DpH 3TOM
CJIe.n.yeT Hs6IIpaTb TaKoH nop51.n.oK IIo.n.ClJeTa, npH KOTOpOM npe.n.bI.n.YIUHe

pesYJIbTaTbI MoryT 6bITb HCIIOJIb30BaHbI B nocJIe.n.YIOIUIIx paCtIeTax.
06beMbI 3eMJI51HbIX, 6eToHHbIX H 2KeJIe306eToHHb1X MOHOJIIITHbIX, Ka-

MeHHbIX H .n.pyrHX no.n.o6HbIX pa60T onpe.n.eJIflIOT IIO reOMeTpHlJeCKHM pas-
MepaM KOHCTpyKll,llH, a npII no.n.ClJeTe o6beMoB C60pHbIX 2KeJIe306eToHHbIX
KOHCTpyKll,HH HCnOJIbSYIOT Cnell,HcPHKall,Hll llJIH aJIb60MbI YHHcPHll,IIpOBaH-
HbIX KOHCTpyKTHBHbIX 9JIeMeHTOB. Do.n.clJeTY no.n.JIe2KaT o6beMbI KaK OC-
HOBHbIX, TaK H conyTCTByIOIIJ,HX IIM IIo.n.roToBHTeJIbHbIX II BcnoMoraTe.!Ib-
HbIX pa6oT. HanpllMep, npll nJIaHllpOBKe nJIorua.n.oK IT pa3pa6oTKe KOT-
JIOBaHOB B COCTaB no.n.roToBllTeJIbHbIX pa60T MoryT 6bITb BKJIIOtIeHbI cJIe.n.y-
IOIIJ,He: oCyllIeHHe TeppllTopllll, nOHH2KeHHe ypoBHfl rpyHToBbIX BO.n.,
yCTpOHCTBO BpeMeHHblx .n.opor, paS6HBOlJHO-reo.n.eSIIlJeCKHe pa60TbI H T. n.

2.2. 3eMnSlHbie pa60Tbi

DpH B03Be.n.eHHH s.n.aHHH 1I coopyLKeHllH BbITIOJIHHIOT KOM'
IIJIeKC SeMJI51HbIX pa6oT, B COCTaB KOTOpbIX MoryT BXO.n.llTb: IIpe.n.BapHTeJIb-
HoepaSpbIXJIeHHe rpyHTa, nJIaHllpOBKa IIJIOIIJ,a.n.KHllJIH KBapTaJIa, paspa-
6oTKa, rrepeMeIIJ,eHHe, OTCbITIKa, pa3paBHIIBaHHe II ynJIOTHeHIIe rpyHTa,
3alJllCTKa OCHOBaHH51, ,n:opa6oTKa rpyHTa BpylJHylO, rrJIaHHpOBKa nOBepx-
HocTeH IIOCJIe ynJIOTHeHH51 rpyHTa H T. II. CTpyKTypa KOMnJIeKCHOro npo-
ll,ecca saBHCIIT OT rrpHH51TbIX MeTo.n.OB npoH3Bo.n.cTBa 3eMJI5IHbIX pa60T

II cpe.n.cTB HX MeXaI-IH3all,HH.



06'beMbI 3eMJUI1IbIX MaCC onpe.neJI5ltoT no reOMeTpHTIeCKI1M pa3MepaM
coopymeHHSl B rrJIOTHOMTeJIe rpyHTa, HCrrOJIb3YSlHCXO,ll,Hble,ll,aHHbIe 3a.n:a-
HHSl Ha rrpoeKTHpOBamle. B COCTaB HCXO,ll,HbIX ,ll,aHHbIx .n:OJImHbI BXO-
.n:HTb!

rrJIaH MeCTHOCTHB ropH30HTaJISlX, Ha KOTOpOM HaHeceHO pacrrOJIome-,
HHe 06'beKTa rrpoeKTHpOBaHHSl (rrJIOll.J,a.n:KarrJIaHHpOBKH, KOTJIOBaH, Tpac-
ca JIHHeVlHOro cOopymeHHSl H .n.p.);

CBe.n:eHHSl0 rrpOeKTHpyeMoM coopymeHHH, .n:JISlB03Be.n:eHHSl KOToporo
6y,ll,yT rrpOH3Bo.n:HTbCSl3eMJI5IHbIe pa60TbI (rrJIaHbI, CeqeHHSl, OCHOBHbIepa3'
MepbI, npoeKTHbIe OTMeTKH 3aJIOmeHHSl cjJyH.n:aMeHTOB,yKJIOHbI);

.n:aHHble rH.n:poreOJIOrHqeCKHX H3bICKaHHH (BH.n:bI rpyHToB, ypoBeHb
rpyHToBbIX BO,ll,);

CBe.n:eHH5I0 CYll.J,eCTBYIOll.J,HXHa.n:3eMHbIXH no.n:3eMHbIXJIHHHSlX 3JIeKT-
ponepe.n.aq, 3.n:aHHSlXH coopymeHH5IX, pacnOJIOmeHHbIX B 30He rrpOH3BO):{-
CTBa 3eMJISlHbIX pa60T;

CBe,lleHH510 MeCTax H yCJIOBHHX pacnOJIOmeHH5I OTBaJlOB rpyHTa, cno-
co6ax ero TpaHcnopTHpOBaHH51, HaJlHqHH TpaHcnopTHbIX Cpe.n:CTB,30Hax
CTeCHeHHOCTHcjJpOHTa pa60T;

OCHOBHbIeTpe60BaHH 51, npe.n.'bSlBJI51eMblerrpH OTCbIIIKe H yKperrJIeHHH
rpyHTa;

CpOKH BbIIIOJIHeHH513eMJl5IHbIX pa60T;

,ll,OrrOJlHHTeJlbHbleYCJlOBH51,KOTopbIe ,ll,OJImHbI6bITb yqTeHbI rrpH rrpoeK-
THpOBaHHH 3eMJlHHbIX pa60T (pa60Ta B 3HMHHX yCJIOBHSlX, rrpH nOBbIllleH-
HbIX TeMnepaTypax H T. n.);

TpaHcrropTHbIe Cpe,llCTBa H THrrbI .n:opor .n:JISlTpaHcrropTHpOBaHHSl rpyH-
Ta B OTBaJIbI.

CO,llepmaHHe HCXO.n.HbIX.n.aHHbIX3aBHCHT OT MeCTHbIX yCJIOBHH CTpOH-
TeJIbCTBa 3eMJlSlHOro coopymeHH51 H pa3HOBH,llHOCTHnpoeKTHpyeMbIx 3eM-
JISlHbIX pa60T (nJIaHHpOBKH nJIOll.J,a.n:KH,pa3pa6oTKH KOTJIOBaHa, yCTpOH-
CTBa TpaHIueH, B03Be,lleHH513eMJl51HOrOnOJIOTHa.n.oporH H T. n.).

nOJlCqeT 06beMOB 3eMJlSlHbiX pa60T npH BepTHKaJlbHOH nJlaHHpOBKe
nJIow:aJlOK. BepTHKaJlbHa 51 nJlaHHpOBKa nJlOll.J,a.n:OKrrpOH3BO,lllJTCSl rro,ll,
3a,ll,aHHYIO rrJIaHHpOBOqHylO oTMeTKy HJIlJ C HyJIeBbIM 6aJIaHCOM 3eMJI51HbIX
pa6oT, rrpH KOTOpOM pacrrpe.n.eJIeHHe rpyHTa B npe.n.eJIax CTpOlJTeJIbHOH
nJIOll.J,a,ll,KlJOCYll.J,eCTBJlSleTCSl6e3 3aB03a He.n:OCTalOll.J,eroHJIH BbIB03a H3-
JIHlllHero rpyHTa 3a ee npe.n.eJIbJ.HaHGOJIee pacrrpOCTpaHeHHbIMH MeTo.n:aMH
rrO,ll,CqeTaoG'beMa 3eMJISlHbIX paGoT HBJI51IOTCSlMeTO.n.KBa.n.paTHbIX npH3M
H MeTO.n:TpeyrOJIbHbIX rrpH3M (rrpHMeH51eTC51npH CJIOmHOMpeJIbecjJe MeCT-
HOCTH). OOCJle.n:OBaTeJlbHOCTbBbIIIOJlHeHH51paCqeTOB rro orrpe,lleJIeHHIO OGbo
eMOB rrJIaHHpOBOqHblX paGoT npHBe.n.eHa Ha pHC. 2.1.

JJ.JISlnO,ll,CqeTaoGbeMoB 3eMJI51HbIXpaGOT Ha qepTeme rrJIaHa C ropH30H-
TaJISlMH HaHOCSlTceTKy KBa.n.paTOB co CTOpOHOH 10-50 M B 3aBHCHMOCTH
OT peJIbecjJa MeCTHOCTH(pHC. 2.2, a).

OnpeiJeAeHue 'iepHblx, npoeKmHblx u pa6o'iux omMemOK. t.IepHble OTMeT-
KH B BepwlIHax KBa,ll,paToB Haxo.n.51TMeTo.n:OMHHTeprrOJI51II,HHMem.n.y .n:By-
MSl CMemHblMH ropH30HTaJI51MH (pIlC. 2.2, 6)
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r.n;e HA - tIe~Hafl OTMeTKa BepWI1HbI KBa,n;paTa; m - 3HatIeHI1e O.n;HOH I13·
rO?I130HTaJleH, Me:tK,n;y KOTOpbIMH HaXO,n;I1TCfl ,n;aHHafl BepWI1Ha KBa,n;pa-
Ta, h- pa3HOCTb 3HatIeHI1I1 CMe:tKHbIX rOpH30HTaJleH, M; 1- paCCTOfl-
HI1e OT I1CXO,n;HOH rOpH30HTaJlH m ,n;0 BepWI1HbI KBa,n;paTa; L - paCCTOfl-
HHe Me:tK,n;y ,n;ByMfl CMe:tKHbIMH rOpI130HTaJlRMI1 B IIJlaHe.

no tIepHbIM OTMeTKaM orrpe,n;eJlRIOT cpe,n;HIOIO oTMeTKy rrJlaHHpOBKH
no,n; rO~I130HTaJlbHYIO nOBepXHOCTb Hcp, rrpI1 KOTOpOH OOeCnetIHBaeTCfl
HyJIeBOll OaJIaHC 3eMJl5IHbIX Macc:

l'J],e '2.Hl> '2.H
2
, '2.H

4
- cyMMa tIepHbIX OTMeTOK BepWI1H, OOlIJ,IIX COOTBeT-

CTBeHHO ,n;JIfl O,n;Horo, ,n;ByX I1 tIeTblpex Ima,n;paTOB; n - tII1CJIO KBa,n;paTOB,

lIa KOTopble paCtIJIeHeHa nJIOlIJ,a,n;Ka.
ECJII1 Ha IIJIOlIJ,a.n;Ke ,n;OIIOJIHI1TeJlbHO pa3paoaTblBaIOTCR KOTJlOBaHbI

II TpaHWeI1, TO cpe.n;Hfl51 IIJlaHI1pOBOtIHa5I OTMeTKa ,n;OJl:tKHa ObITb CKOP-
peKTI1pOBaHa Ha 3HatIeHI1e Bo3MO:tKHOrO IIOBbIWeHI1R I1~I1 IIOHI1:tKeHI1R f...H
,la ctIeT rpyHTa, BbIHHMaeMoro I13 KOTJIOBaHa I1 TpaHwell. YBeJIIItIeHIIe l1JIH
YMeHbweHHe f...H IIJIaHHpOBOtIHOH OTMeTKH onpe,n;eJIRIOT IIO epopMyJIe

r,p
f...H = F _ F ' (2.3)

n K

me '2.P - OOneM rpyHTa B IIJIOTHOM TeJIe KOTJIOBaHOB, TpaHweH I1 Bble-
MOK, pa3paoaTbIBaeMoro HI1:tKe OTMeTKH Hep, M3; Fn - IlJIO~a,n;b IIJIaHI1-
pyeMoH nJIow;aAKH, M2; FK - rrJIow;al\b KOTJIOBaHOB, TpaHwell I1 BbleMOK

Ha ypoBHe OTMeTKH Hcp, M
2
.

OTMeTKa IIJIaHHpOBKH IIJIOlIJ,a,n;KI1

nJIaHHpyeMaR IIJlOlIJ,a,n;Ka MO:tKeT IIpoeKTHpOBaTbC51 C yKJIOHOM, no-
3TOMy IIpoeKTHble OTMeTKI1 ,n;OJl:tKHbI 6bITb cKOppeKTl1pOBaHbI C ytIeTOM
3a,n;aHHbIX yKJIOHOB. ,UJIR 3Toro CHatIaJla oIIpe,n;eJIRIOT IIpoeKTHble OTMeTKl1

yr JIOB IIJIOlIJ,a,n;KI1:
HY = H + Llil + L2i2

n n-2-2'

rAe Hn - OTMeTKa IIJIaHHpOBKH IIJIOlIJ,a,n;Im; L1, L2 - pa3MepbI IIJIOlIJ,a,n;Kll,
M; il> i

2
- IIPOAOJIbHbIH II IIOnepetIHbIH YKJIOHbI IIJIOlIJ,a,n;Kll.

3HaK IIJlIOC rrpI1HI1MaIOT B TOM CJIytIae, eCJlH IIpI1 IIOBopOTe rOpI130H-
TaJlbHOH IIJlOCKOCTI1 C OTMeTKOll Hn OTHOCHTeJlbHO OCI1CllMMeTpHI1 IIJlOlIJ,a,A-
KI1, IIpOBe,n;eHHOll IIeprreH,n;I1Ky JlRpHO HaIIpaBJleHIIIO YKJlOHa, 3HatIeHlle
IIpoeKTHOll OTMeTKII yrJla IIJlOlIJ,a.n;KI1 YBeJlI1tII1BaeTCR, a 3HaK MHHyC-

IIpll YMeHbWeHI1I1 OTMeTKI1.
no yrJloBMM OTMeTKaM MeTo.n;OM IIHTepnOJlRUI1H Haxo.n;RT IIpoeKTHMe

OTMeTKI1 Ka:tK.n;oll BepWI1HbI HIIBeJlIIpOBOtIHOll CeTKI1.
PaOOtIaR OTMeTKa hp BbltII1CJlReTCR KaK pa3HOCTb Me:tK,n;y IIpoeKTHOll

hnp II tIepHOH hq OTMeTKaMm

hp = hnp - hq• (2.6)

PaOOtIafl OTMeTKa co 3HaKOM IIJIIOC 0003HatIaeT HaCbIIIb, co 3HaKOM MI1-
HyC - BbleMKy. nOJlytIeHHble .n;aHHble 3aIII1CbIBaIOTC5I Ha BepWI1HaX Ka:tK-
.n;oro KBa.n;paTa (PI1c. 2.2, 8). Bce OTMeTKI1 BbltIIICJlRIOT B MeTpax C TOtIHO-

CTbIO .n;o COTbIX.
Ha OCHOBaHI1I1 paOOQI1x OTMeTOK OIIpe,n;eJlRIOT rrOJlO:tKeHI1e HYJleBOll

JlI1HIIll (JlI1HI1I1 HYJleBbIX paOOT), KOTopaR IIpOXO,n;I1T B KBa,n;paTax C OTMeT-
KaMll pa3J1I1QHOrO 3HaKa H ee MeCTOIIOJlO:tKeHHe Haxo.n;RT rpaepHtIeCKH
(pIIC. 2.2, e). ,UJl5I :,:lToro B IIpI1HRTOM MacwTaoe OTKJla,n;bIBaIOT Ha cTopoHe
KBa,n;paTa paootII1e OTMeTKI1: C nJlIOCOM B OAHy CTOpOHy, C MI1HyCOM-
B npOTllBOnOJlO:tKHYIO. COeAI1HI1B rroJlytIeHHble TOtIKll IIP51MOll, IIOJlytIl1M
Ha IIepeCetIeHllI1 ee co CTOpOHOH KBa.n;paTa TOtIKy HyJIeBOll JIllHHI1. CoeAI1-



HHB TaKHe T04KH BO BC€X IlepeXO,nHbIX KBa,npaTaX IlJIaBHOU JIHHHeU no-·
JIy4HM HyJIeBylO JIHHHIO. '

OnpeaelleflUe 06'beJrl06 pa6om. 06'beM rpyHTa, rro,nJIeLImru.eropa3pa6oT-
Ke, orrpe,n:eJIfleTCfl KaK cyMMa 06'beMOB rpyHTa B rrOJIHbIX, rrepexo,nHbIX
KBa.n,paTax, a TaK.m:e. 06'beMOB rpyHTa, pa3pa6aTblBaeMoro B OTKocax
(pHC. 2.3).

06'beM HaCbIIIH HJIH BbIeMKH KBa,npaTa, HMelOIlJ,ero OTMeTKH o,nHoro
3HaKa, onpe,neJIfleTCfl no epopMyJIe

a2

V = 4 (hI +h2 +hs + h4), (2.7)

r,n:e h1J h2, hs, h4- pa604ue OTMeTKH BepllII1H KBa.npaTa; a - CTOpOH3
KBa.n,paTa, M.

06'beM rpyHTa B npe.n,eJIax nepexo,nHbIX KBa)l,paTOB

V _ a2 (EhH(B)t
H(B) - 4 ~ h ' ~2.8)

r.n,e ~hH(B) - cyMMa pa60QHX OTMeTOK HaCbIIIH (npH orrpe)l,eJIeHHI106'beMa
HaCbIIII1) HJIII BbIeMKH (rrpH orrpe.n,eJIeHHH 06'beMa BbleMKH), M; Eh--
CyMMa a6COJIlOTHbIX 3HaQeHHU Bcex pa604HX OTMeTOK BepllIHH rrepeXO)l,-
Horo KBa)l,paTa, M.

)].JIfl IIO)l,C4eTa 06'beMOB rpyIlTa B OTKocax HaCbIIIH HJIH BbleMKH Haxo-
)l,51T3HaQeHHe 3aJIo.m:eHH5IOTKOCOB B rrJIaHe. 3aJIo.m:eHHe OTKoca B i-M
KBa.n,paTe, M,

r)l,e hpi - pa6oQa51 OTMeTKa BepllIHHbI KBa.n,paTa, M; mH(B) - K03epepH-
IIHeHT 3aJIo.m:eHH5IOTKoca (.n,JIfl BbleMKH nOCT05lHHbIX 3eMJI5IHbIX coopy.m:e-
mIU mB= 1,25, HaCbIIII1 mH= 1,5).

06'beM rpyHTa B OTKocax rrJIoru.a.n,KHo rrpe.n,eJI51IOT:
B yrJIOBMX nl1paMH.n,ax

VY.[J = m2hs13;
B 60KOBMX rrpl13MaToH.n,ax

V am
Ci.[J = "6 (hI +hIh2 +h2);

B rrl1paMH.n,ax nepeXO)l,HMX KBa,npaTOB

Vrr•rr = almoh~16,
r)l,e a - cTopoHa KBa)l,paTa, M; aI- 4aCTb CTOpOHbI nepeXO)l,HOrO KBa.n,pa-
Ta, M; hp- pa60411e OTMeTKHyrJIOB KBa.n,paTa; mo- K03epepl1IIHeHT3aJIo.m:e-
HI151OTKoca.

BbIQI1CJIeHl1e06'beMa rpyHTa HaCbIIIeu 11BbleMOK B npe,neJIax KBa,npa-
TOB, a TaK.m:e 06'beMa rpyHTa B OTKocax ueJIeC006pa3Ho BbIIIOJIH5ITbB Ta6-
JIH4HOU epopMe (Ta6JI. 2.1, 2.2).

HOMep KBaA- Pa60QHe OTMeT-
~h~ Yh2

OdheM rpyH'
paTa KH, M '2.h a' • B Ta, M3

4 Zh Zh Ha- I BbleM-
h, I h, I h, I h. CblfIb KB----

Ii 2 I 3 I 4 I 5 6 7 , 9 10 11

I10CJIe OKOH4aHH5I BCeX IIO.n,C4eTOB06'beMOB rpyHTa rrJIaHHpyeMou
IIJIOIlJ,a)l,KH COCTaBJI5IIOTCBO)l,HylO Be.n,OMOCTb6aJIaHCa 3eMJI5IHbIX MaCC
(Ta6JI. 2.3), B KOTOpylO SaHOC5IT06'beMbI BbleMOK H HaCbIIIeu B rrpe.n,eJIax
KBa)l,paTOB, ,nonOJIHHTeJIbHble OO'beMbIrpyHTa B OTKocax, a TaK.m:e 06'beMM
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Pa60'lHc OTMeTKIl 06~eM rpyHTa B OTKOCaX. M3

HOMep
yrJloB [{Bal\paTa

KBal\paTa Me:lKI\Y CeqeHHlIMH

h, h, am
B yrJlOBbIX nllpaMlIl\aX

V6.n = 6" (h, + h,h, + h,) Vy.n = m'h~/3

1 2 3 4 I 5 6

06beMbI rpyHTa B rrpe,n:eJIax KBa,n:paTOB
06beMbI rpyHTa B OTKocax
YBeJIIl'JeHlle 06bel'vla rpyHTa 3a C'IeT OCTa-
TO'-IHoro pa3pbIXJIeHIHI

I1Toro

rpyHTa sa CqeT OCTaTOqHOrO paSpbIXJIeH115I rrOcJIe yKJIa,ll.K11ero B HaCbIIlb
11JI11OTBaJI.

YBeJII:IqeHile 06'beMa rpyHTa sa CqeT OCTaTOqHOrO paSpbIXJIeH115I

VOCT= VB- (VHIKp), (2.13)

me VB- OO'beMrpyHTa B BbleMKe, MS; VH- OO'beM rpyHTa B HaCbIIlil MS.
K p- K09epep11UHeHT OCTaTOqHOrO paSpbIXJIeHH5I rpyHTa, rrp11HHMa~MbI~
rro EHHP, co. E2 «3eMJI5IHble paOOTbI», rrpl1JI. 2.

Dp11 HyJIeBOM OaJIaHce 3eMJI5IHbIX Macc rrOJIyqeHHble OO'beMbI rpyHTa
B HaCbIIlH 11BbleMKe )J,OJIJKHbIObITb O,ll.I:IHaKOBbIMil (,ll.OrrycTilMO pacxo)f{,ll.e-
RHe He oOJIee 5 %).

DpH CJIO)f{HOM peJIbeepe MeCTHOCTI:I06'beMbI rpyHTa rrp11 rrJIaH11pOBKe
rrJIoIII,a)J,oK orrpe)J,eJI5IIOT rrOCpe,ll.CTBOMMeTo)J,a TpeyrOJIbHbIX rrpHsM, rrp11
KOTOpOM rrJIaH rrJIOIII,a,ll.K11)J,eJI5IT rrJIaHilpOBOqHOrr ceTKorr Ha KBa,ll.paTbI,
a 11X, B CBOIOOqepe)J,b, )J,11arOHaJI5IMHHa TpeyrOJIbH11K11 (P11c. 2.4). ,U11aro-
HaJI11,ll.OJI)f{HbI rrpoxO,ll.HTb rro HarrpaBJIeHilIO BO,ll.Opas,ll.eJIa11JI11TaJIbBera.
Dp11 9TOM Cpe,ll.H5I5I rrJIaHHpOBOqHa5I OTMeTKa

H
cp
= ~ HI+2 ~ H2+3 ~ Ha+4 ~ H4+5 ~ H5+6 ~ H6+7 ~ H7+8 ~ Hs

3n I

(2.14)

r,ll.e 'i.HI, T.H2, ••• , T.Hs-cyMMa paooq11x OTMeTOK BepW11H, OOIII,11Xco-
OTBeTCTBeIIHO ,ll.JI5I 1, 2, ••,', 8-MH TpeyrOJIbH11KOB; n - KOJI11QeCTBOTpe-
yrOJIbHHKOB.

06'beM rpyHTa B TpexrpaHHorr rrpIlsMe, 11MeIOIII,errOTMeTKil O)J,Horo 3Ha-
Ka (pIlC. 2.4, 6),

V = ~2 (hI + h2 + hs), (2.15)

2.4. flJIaH rrJIoru.aAKIl C AeJleHlleM KsaApaToB Ha TpeyroJlbHIlKIl Il pa3HOBIJ,n:HOCTIJ Tpe-

yroJlbHblx rrpll3Ml
a _ nJlaH DJlo~aAj,H; 6 - TpexrpaHHall npH3Ma c pa60QHMH OTMeTKaMH OAHoro 8HaKa; 8 - TO me,
c pa3HOHMeHHIlIMH 3HaKaMH B nepeXOAHoM TpeyrOJlbHHKe

r,ll.e a - CTopOHa OCHOBaHI:IH rrp113MbI; hlo h2, hs- paooq11e OTMeTKI:I

B yrJIax rrp113MbI.
B rrepeXO,ll.HOMTpeyrOJIbH11Ke (p11c. 2.4,8) no yqaCTKy C O,ll.HOH pa·

ooqerr OTMeTKorr OO'beM VI COCTaBI:IT

a2 h1
V I =6 (hi + h2) (hI + hs) •

B TaKOM )f{e TpeyrOJIbH11Ke, HO I:IMeIOIII,eM ,ll.Be paOoqI:le OTMeTK11,

OO'beMrpyHTa V2 orrpe,ll.eMlIOT rro epopMyJIe

a2
[ hr ]V2 = 6" (hI + h

2
) (hi +hs) (hI +h2 + hs) • (2.17)

PaCQeTbI ueJIec006pasHo BbIrrOJIH5ITb B TaOJI11QHOHepopMe (TaOJI. 2.4).
DocJIe orrpe)J,eJIeHI:I5IOO'beMOBpaooT B rrpe,ll.eJIax rrJIOIII,a,ll.KI:IaHaJIOmq·

HO MeTO,ll.y KBa,ll.paTOB COCTaBJI5IIOT TaOJII:Iuy OaJIaHCa 3eMJI5IHbIX Macc.
Dp11 HyJIeBOM OaJIaHCe SeMJI5IHbIX Macc Me)f{,ll.y cYMMapHbIMil OO'beMaMII
BbleMKII II HaCbIIlII B03MO)f{Ha pa3HIIua, ,ll.OrrycTilMOe 3HaQeHile KOToporr
He ,ll.OJI)f{HOrrpeBblwaTb 5 %. ITo ,ll.aHHbIMOO'beMOBrpyHT3 B Ka)f{,ll.OMKBa,ll.-

paTe (TpeyrOJIbHIlKe} CTp05IT KapTorpaMMy 3eMJI5IHbIX Macc.
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PaOOQHe OTMeTKH, .r:.~ -t OO'beM rpyHTa •

M + :S M'

HOMep Tpe' 'i:h
.,r

"'~ f
a' "'~ ~ "" ~yroJlbHHKa 6" "" '".., ++ s

I I
s J'

h, h, h, + HaCblflb/ BbJeMK aS
I 2 I 3 I 4 5 6 7 8 9 I 10

Onpe~eJIeHHe OO'beMOB3eMJIHHblX paOOT UpH pa3paOOTKe KOTJIOBaHOB
H TpaHilleif. PaCqeT 06beMOB 3eMJIlUlbIX pa60T rrpii pa3pa6oTKe KOTJIOBa·
HOB rrpOII3BO)JJITB orrpe)),eJIeHI-IOii rrOCJIe)),OBaTeJIbHOCTII(pHC. 2.5).

Pa
u
3MepbI KOTJIOBaHOB orrpe)),eJIHIOT rro pa60qIIM qepTe.lliaM coopy-

llieHIIH, )),JIHB03Be)),eHHHKOTOpblX rrpoH3BO)),HTCH3eMJIHHble pa60TbI. B 3a·
)),aHIIHX Ha KYPCOBOii rrpoeKT 9TH pa3MepbI, KaK rrpaBIIJIO, 3a)),aIOTCHpac-
CTOHHHHMHMe.lli)),y KpaiiHHMH OCHMHcoopyllieHHH • .llJIH rrOJIyqeHHH )),eii-
CTBIneJIbHbIX pa3MepOB KOTJIOBaHa Heo6xo)l,HMO, HCXO)l,H II3 3a)l,aHHOll
cxeMbI coopy.llieHHH H ra6apHTOB cpyH)l,aMeHTa, BblqepTHTb rrJIaH coopy-
llieHHH B MaCIllTa6e Ml : 100 HJIH Ml : 200, a 3aTeM orrpe)l,eJIHTb pa3Mepbl
KOTJIOBaHarro )l,Hy (pIIC. 2.6) rrOJIb3YHCb cpopMyJIoii

B = Bo+ bl+ b2+ 2mho, (2.18)

OnpeAeneHHe
pa3MepOB
KOTnOBaHa

no HH3Y

OnpeAeneHHe
aanO>t<eHl1A

OTKOCDB

a'=mh

OnpeAeneHHe
nnOll\aAH
TpaHwei1

11 KOTJ10BaHa

Pa36HBKa
KOrJ10BaHa

Ha y~acTKH

OnpeAeneHHe
nOHI4>KeHVlA

AHa
KOTnOBaHa

OnpeAeneHHe
06ll\ero 06beMa

KOTJ10SaHa

2.5. DOCJIeAOBaTeJIbHOCTb OnpeAeJIeH/ISI oGbeMoB seMJISlHblX paGoT nO yCTpOHCTBy
KOTJIOBaHa

f)),e Bo- paCCTOHHIIe Melli)),y OCHMHHapYlliHbIX CTeH, M; bit b2- paccTo-
HHHH OT OCH )),0 HapY:iKHOll rrJIOCKOCTHcpyH)),aMeHTa; ho- BblCOTa qaCTH
cpyH)),aMeHTa, paCrrOJlO:iKeHHOllHHllie OTMeTKH KOTJIOBaH3, M; m - KOSCP-
cpIIII,HeHT 3aJIO.llieHIIH OTKoca, SaBHcHllJ.Hii OT BII)),a paspa6aTbIBaeMoro
rpyHTa.

.llJIfl rrOJIyqeHIIfl B rrJIaHe OqepTaHHll OTKOCOB BblqHCJIHIO"f' pa60qne
OTMeTKH hp B MeCTax rrepeCeqeHIHI KOHTypa )l,Ha KOTJIOBaHa<; ropnSOHTa-
JIHMH H B yrJIax, a 3aTeM B 9THX TOqK3X HaXO)),HTSaJIO.llieHHHOTKOCOB

a' = hpm, (2.19)

r)),e a' - BeJIHqIIHa 3aJIO.llieHHfl OTKOCOB,M; hp- pa60qaH OTMeTKa B )),aH-
HOll TOqKe KOTJIOBaHa, M.

qepH~e OTMeTKH orrpe)),eJIHIOTCH aHaJIOrHqHO, KaK rrpH rrJIaHHpOBRC
rrJIOIIJ;a)l,KHMeTO)),OMHHTeprrOJIHII,HlL

ITpoeKTHaH OTMeTKa )l,Ha KOTJIOBaHa,eCJIHOHa He YKa3aHa B sa)),aHHII,
MOllieT 6bITb BblqIICJIeHa KaK pa3HOCTb Me:iK)),y qepHoii OTMeTKoii MHHH-
MaJIbHOrO 3HaqeHIIH II 3a)l,aHHOif rJIy6IIHoll KOTJIOBaHa.

Pa60qIIe OTMeTKII HaxO)),HT rro cpopMyJIe

hp = hnp- hq,

r)l,e hnp- rrpoeKTHaH OTMeTKa )),Ha KOTJIOBaHa, M; hq - qepHafl OTMeTI<a
B COOTBeTcTByIOIIJ;eiixapaKTepHOll TOqKe KOTJIOBaHa, M.

Bce pa60qIIe OTMeTKII KOTJIOBaHa)l,OJI2KHbI6bITb co SHaKOMMHHyC.
ECJIII )l,HO KOTJIOBaHa He HBJIHeTCHOCHOBaHIIeMrro)), cpyH)l,aMeHT,MQ)I{-

HO OTpbITb MexaHII3IIpOBaHHblM crroco60M KOTJIOBaH HII:iKe rrpoeKTHOll OT-
MeTKII )),Ha KOTJIOBaHaCTeM, qTo6bI YMeHblllIITb 06beM rpyHTa, pa3pa6aTbI-
BaeMoro BpyqHyIO. TOf)l,a rrOHII:iKeHIIe )l,Ha KOTJIOBaHa Xy, T. e. yBeJIH-
qeHIIe rrpoeKTHOH OTMeTKH, MO:iKHOorrpe)l,eJIHTb H3 Bblpa:iKeHIIH

Xy = VTp/FK, (2.21)
r)),e VTP - o6beM rpYHTa B TpaHllleHX, BblqHCJIeHHbIll rro rrpoeKTHbIM pa3-
MepaM cpyH)l,aMeHTOB, M3; FK- rrJIOIIJ;a)l,bKOTJIOBaHa rro HH3Y, BKJIIOq3H
rrJIOIIJ;a)),bTp3Hllleii, M2•

.llJIH orrpe)),eJIeHHH 06beMOB rpyHTa B KOTJIOBaHe ero pacceKaIOT
rrapaJIJIeJIbHbIMII rrJIOCKOCTHMII(rrorrepeQHHKaMII) Ha OT)),eJIbHble yqaCTKII.
ITJIOCKOCTHrrpOBO)l,HTB TOPUax KOTJIOBaHaII B ToqKaX rrepeCeqeHHH ropH-
30HTilJJell c rrpO)l,OJIbHOll OCbIO(pIIC. 2.6, a). 06beM rpyHTa B OT)),eJIbHbIX
yqaCTKaX Me:iK)),y ceKyw.HMII rrJIOCKOCTflMII (rrorrepeqHHK3MH)

V = [F 1 + F 2 _ m (hI + h2)] 1
2 6 nl

r)),e Ft, F 2- rrJIow.a)),II COOTBeTCTBeHHOrrepBoro II BToporo npocpHJIell, 1\12;
In- paCCTOHHue Me:iK)l,y rrpoepIIJIflMII, M; hI, h2- pa60QIIe OTMeTKH COOT-
BeTCTBeHHOrrepBoro II BToporo CeqeHIIll, M; m-K09epepIIII,IIeHT SaJI02KeHIIfl
OTKOCOB.

ITJIow.a)l,b rrOrrepeqHOrO rrpoepIIJIfl

FI(2) = (B +hI(2) m) h1(2J,
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2.7. OrrpeAeJIeHlle otheMa rJIy60Klix KOTJIOBaHOB (a), BbeSAHoH (6) II OGbl'lHOH
(6) TpaHlIIefi

V _Fnl+Fn2[
np -. 2 1,

I1pH BbIqHCJIeHHH 06beMOB rJIy60KHX KOTJIOBaHOBCJIOiI{HOH:KOHqmry-
pa~HH H HX nOnepeqHbIX CeqeHHH: (pHC. 2.7 ,a) o6beMbI npH3MaToH,lI.oB

M01KHO onpe,lI.eJIHTb no <popMyJIe

V~p =0 ~ (F1 +F2 + Fs), (2.26)

r,lI.e Fh F2- nJIO~a,lI.H KpaH:HHX oCHoBaHHH, M2; Fs- nJIO~a,lI.b npH3MaTO-
H,lI.a, B35ITa5I Ha cepe,lI.HHe CeqeHH5I, M2; H - BblCOTa npH3MaToH,ll;a, M.

06beM rpyHTa B yrJIOBbIX nHpaMH,ll;aX

Vy.n =0 hSm2j6, (2.27)

2.6. OrrpeAeJIeHlle pasMepoB KOTJIOBaHa:
a - rrJIaH KOTJIOBaHa; 6 - pa3pe3; 1 - xapaKTepHble TO'lKH; 2 - rrOrrepe'lHHK; I-I ••..•IV-IV-
Ce'leHHlI KOTJIOBaHa rrOrrepe'lHHKaMH B xapaKTepHblx TO'lKaX

r,lI.e B - IlIHpHHa KOTJIOBaHa no ,ll;Hy, M; h1(2) - pa6oqa5I OTMeTKa no OCH
KOTJIOBaHa B ,lI.aHHOMCeqeHHH, M.

OTKOCbI B Top~ax KOTJIOBaHa pa36HBaIOT H<l npH3MaTOH,lI.bI H yr JIOBble
nHpaMH,lI.bI. 06beM rpyHTa B npH3MaTOH,lI.e

r,ll;e Frrl, Frr2 - nJIOIQa)J;HCeQeHI1il: rrpH3MaT0I1,ll;OB, M2; It - ,ll;JII1Ha npH3-
MaTOH,ll;OB, paBHa5I IIlHpHHe KOTJIOBaHa rro ,ll;Hy, M.

I1JIOIQa,ll;H CeqeHHH Fnl H Frr2 rrpH3MarOH,ll;a M01KHO BbIQHCJIHTb no

<popMyJIe

r,lI.eh - 3HaqeHHe pa60QeH OTMeTKH yrJIOB KOTJIOBaHa, M.
06beM 3eMJI5IHbIXpa60T ,lI.JI5IyCTpoHcTBa Bbe3,ll;HOHTpaHIIIeH (pHC. 2.7, '0)

'(bh2 h3m)
VB.'l'=mB 2+3 '

hr(2) m
Frrl(2) = --2- ,

r,ll;eh - rJIy6HHa KOTJIOBaHa B MeCTe rrpHMbIKaHH5I TpaHIIIeH, M; b - IIIH-
pIma Bbe3,ll;HOll TpaHIIIeH no ,ll;Hy, M; niB' m - K03epepH~HeHTbI 3aJI01KeHH5I
OTIWCOB COOTBeTCTBeHHO,lI.Ha TpaHIIIeH H KOTJIOBaHa.

cue h1(2)- pa6oqa5I OTMeTKa B COOTBeTCTByIOII!.eMTopu:e npH3MaTOH,ll;a, M.
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OO'beM O,lI.HHOqHbIXBbleMOK (,lI.JHI OT,lI.eJIbHbIXepYH,lI.aMeHTOB)Orrpe,lI.e-
JI.HIOTno epopMyJIe

H
Vo = "6 lab + cd + (a + c) (b + d)], (2.29)

r,n:eH - rJIyoHHa KOTJIOBaHa, M; a, b - COOTBeTCTBeHHOllUIpHHa H ,n:JIHHa
KOTJIOBaHa no ,n:Hy, M; c, d - TO lKe, rro Bepxy, M.

Bce rro,n:CqeTbI rro orrpe,n:eJIeHHIO OO'beMOB rpyHTa rrpH pa3paOOTKe
KOTJIOBaHa ueJIecooopa3HO BbIllOJIH.HTb B TaOJIHqHOH epopMe (TaOJI. 2.5-
2.7). CyMMa HTorOB no KalK,n:oH H3 TaOJIHU ,n:aCToOmHH OO'beM3eMJI.HHbIX
paooT B KOTJIOBaHe.

Ceqe- IlIllpllHa KOTJIO-
TIJIOII\ai\b no- I10JIycyMMa PaCeTOHI-me

06beM rpy-Pa60'la" OTMe- nepeq Horo ce~ nJIOII\ai\etl Me.>K,n;ynone-
Hile TKa no QeB h, M BaHa no i\HY qeHH7I (B + F,+F. • pel..lHHKaMH L, M HT3, M3

B, M +hm)h. M' -2-,M

--
I 2 3 4 5 6 7

I1.rrOII\ai\b no- TIOJlYCYMMa
nepeqHOrO ceo nJloII\ai\eI1

~"paHb CeqeHHe Pal!iO'llle OTMe~ h2m Fnl+Fn2 PaCCTO"HIlC 06beM, M'TKH h, M 'le.HHSIZ,M2 --2-,M' 11' M

-- II 2 3 4 5 6 7

QtheM rpyHTa B TpaHIIle.HX paCCqHTbIBaIOT KaK CyMMy OObeMOB rpyH-
Ta Ha OT,n:eJIbHbIXyqaCTKaX MelK,n:y rrOrrepeqHbIMlI rrpOepHJI.HMH,paCnOJIO-
lKeHHbIMH B TOqKaX nepeJIOMa rrpO,n:OJIbHOrOrrpOepHJI.H.

ECJIH CeqeHIle TpaHIlleH rrp5IMoyrOJIbHOe, TO IIJIOma,n:H nOrrepeqHbIX
CeqeHIIH MOIKHO orrpe,n:eJIHTb no epopMyJIaM:

FI= bhl;

F2=bh2,

(2.30)

(2.31)

r,lJ,eb -IlIHpllHa TpaHllIeH, M; hI, h2- paOOqHe OTMeTKH rro OCHTpaH-
llIeH, M.

B TpaHIIle.HX C OTKocaMH (pHC. 2.7,8) nJIOma,n:H nOrrepeqHbIX CeqeHHH
oIlpe,n:eJI.HIOTrro epopMyJIaM:

FI.= (b + mhr) hI;
F2= (b + mh2)h2,

(2.32)

(2.33)

me F1> F2- TIJIOma,n:HCOOTBeTCTBeHHOrrepBoro H BToporo CeqeHlIH, M2;

b - IlIHpHHa TpaHillell rro ,n:Hy, M; m - K03epepIIUlIeHT3aJIOlKeHH5IOTKOCOB;
hI' h2- paOOqHe OTMeTKlI rro OCII TpaHillell COOTBeTCTBeHHOB nepBoM
H BTOpOM CeqeHH.HX, M.

Dpll yCTpoHcTBe TpaHilleH ,n:JI.HyKJIa,n:KlI TpyoonpOBo,n:OB CJIe,n:yeT
nOJIb30BaTbC.H,n:aHHbIMHTaOJI. 2.8.

IlIllpllHa TpaHwctl, M, 6e3 yqeTa KpenJIeHIlH
npa CTWKOBOM coeAHHeHHH

MY<!>TOBOi''!,<!>JIaH-
u.eBOM, c}JaJIbI.:r.eBOM

CUpilOM pacTpy6- i\JI" Bcex Tpy6 Il
HOM pacTpy6HOM i\JI"

KepaMHQeCKHX nJIH~

nJIeT51Mll llJIll OT.n:eJIbllblMIl ceKIJ;Il51Mll npll Ha-
pyJKHOM .n:llaMeTpe Tpy6 D, M:

.n:o 0,7 BKJII01JllTeJIbHO D + 0,3, HO

He MeHee 0,7
1,5D

D+O,2
CBblille 0,7

To JKe, Ha y1JaCTKaX, pa3pa6aTbIBaeMblx TpaH-
illellHblMIl 3KcKaBaTopaMil no.n: Tpy60npoBo.n:b1
.n:llaMeTpoM .n:o 219 MM, YKJIa.n:b1BaeMble 6e3
cnycKa JIIO.n:ell B TpaHillell (Y3KOTpaHille1lHblll
MeTo.n:)
To JKe, Ha Y1JaCTKaX Tpy60npoBo.n:a, npllrpy-
JKaeMOro JKeJIe306eTOHHblMil npllrpY3aMil llJIll
aHKepHblMIl yCTpOllCTBaMIl
To JKe, Ha Y1JaCTKaX Tpy6onpoBo.n:a, npHrpy-
JKaeMOro C nOMOIIJ:bIOHeTKaHblX CllHTeTIl1JeCKllX
MaTepllaJIOB
OT.n:eJIbHbIMIl Tpy6aMil npll HapyJKHOM .n:llaMe-
Tpe Tpy6 D, M:

.n:o 0,5
OT 0,5 .n:o 1,6
OT 1,6.n:0 3,5

D+O,6
D+l
D + 1,4

D+O,8
D+ 1,2
D + 1,4

D+O,5
D+O,8
D+l,4

OO'beM TpaHilleH nOJIy qaIOT ll3 BblpalKeHlI51

V _Fl+F21
Tp - 2 '

r)J.e l - paCCTO.HHlleMelK,n:y CeqeHll5IMll, M.
PaCqeT OObeMOBpa60T no yCTpOHCTBy KOTJIOBaHOBII TpaHilleH MOIKHO

BbIIIOJIH.HTbHa nporpaMMllpyeMblx MHKpOKaJIbKyJI5ITOpaX ceMeHcTBa «3JIe-
KTpOHllKa»: MK-54, MK-56, MK-61ll )J.p. ,UJI.HrrpllMepa npllBo,n:IITC.H rrop51'
,n:OKII nporpaMMa paCqeTa Ha MHKpOKaJIbKyJI.HTOpe MK-54. DPII 3TOM
IICnOJIb3yeM MeTo,n:IIKy paCqeTa, npllBe,n:eHHyIO BbIIIle. ,UJI.H BbIIIOJIHeHII.H
paCqeTOB npIIHIIMaeM cJIe,n:yIOmlie 0003HaqeHH51:

n

VIil= ~ Vi,
i=1



r.n.e n - KOJUIlleCTBO yqaCTKOB; Vi - 06'beM OT.n.eJIbHOrO i-ro yqaCTKa
KOTJIOBaHa, MS,

Vi = Fd/i+l1i, (2.36)

r.n.e Fi+l - rrJIoru:a.D;bCeqeHH5I (i + 1)-1'0 yqaCTKa, M2; li- paCCT05IHHe
MeiK.n.y CeqeHH5IMH L-ro yqaCTKa, M; Fi- rrJIoru:a.n.bCeqeHH5I i-ro yqaCTKa,
M2,

PerHCTpbl

o !1!2!3/4/5\6!7
1
8j9/A/B/C ILl:-k- r;-L; L;1:;L:~ -;-I---=- ---=-F;F;·-V- -8-

II P H M e lJ a H He: k - KOJIHQeCTBO pa604HX OTMeToK nO OCB KOTJIOBaHa.

2.10. nporpaMMa paC'IeTa Ha MHKpoKaJlbKyJUlTope

A I I I CTeKH MHKpoKaJlbKyJI>ITOpa
. Apec KOMaHAa KOI\ --X-,---X---Y---Z----T--

00 TI --'> x7 67 m
01 CjTI 50

BBO,l\ 3Ha'leHHlI hi h m
02 X 12 h mh
03 F Bx 0 h mh
04 X 12 h h2m
05 F Bx 0 h h2m
06 TI--'>xD 6f B h h2m
07 X 12 B Bh h2m
08 + 10 Bh F=Bh+

09 x ..•.. TI B
+h2m

4L F2
10 TI--,>xA 68 F1 F2
11 Fx=O 5E F1 = 0 F2
12 1 7 17
13 ~ 14 F1 = F2 0
14 X --'> TI A 48 F1 0
15 FTI 51
16 0 0 00
17 ++ 14 F2 F1
18 X --'> TI A 48 F2 F1
19 + 10 F2 + F2
20 2 02 2 F1+F2

F1 + F2
21 13 2

22 KTI--'>X 6 f6 1 F1+F2-2-
23 X 12 Vi
24 TI--'>x C 6C Vk Vi
25 + 10 Vk=

26 X --'>TI C 4C
Vk+V/

27 F LO 5f
28 .0' .0'
29 C/TI

f,l\e B -lllHpHHa .n.Ha KOTJIOBaHa, M; m - K03epqJHll,HeHT 3aJIOiKeHH5I
OTKOCOB; hi - 3HaqeHHe pa60qeH OTMeTKH Ha OCH KOTJIOBaHa B .n.aHHOM
CeqeHHH, M.

LLaHHa51 rrpOrpaMMa paCCqHTaHa Ha orrpe.n.eJIeHHe 06'beMa pa60T rro yCT-
pOHCTBy KOTJIOBaHa C TaKHMH OrpaHHqeHH5IMH: KOJIHqeCTBOBbI.n.eJI5IeMbIX
yqaCTKOB He 60JIee rr5ITH. }:!cxo.n.Hble .n.aHHble, rrporpaMMa H HHCTpyKll,H5J
pa60TbI C rrporpaMMoH rrpHBe.n.eHbl COOTBeTCTBeHHOB Ta6JI. 2.9 - 2.11

2.11. MHCTPYKU.HSIpa60Tbl C nporpaMMoil.

1. BKJIIO'IHTb MHKpOKaJIbKyJISlTOp
2. BBecTH B naMHTb HCXO)J.HbleAaHHhIe:

n-- B perBcTp ~
[1- B pemcTp 1

[01 x-n I~
CDI x-n ICIJ

\ .
I •

i

CL:JI x-n
~Ix-n
~Ix-n
~Ix-n
CDI x-n

CLJI flPr

[LJI IIBT

leD
lo=J
ICIJ
lIT]
1a:J
I

J

[5- B perncTp 5
'1HCJIO ~ - B perHCTP 6

m -- B perHcTp 7

lJHCJIO ~ - B perHcTp C

B ~ B perHcTp D

3. TIepeHTH B pelKHM nporpaMMHpoBaHHlI

4. BBecTH nporpaMMY

5. TIepeHTH B pelKHM aBTOMaTH'IeCKHX BbllJHCJIeHHH

6. 3a'lRCJIRTb BbI'IRCJIeHRlI no nporpaMMe
7. TIPH OCTaHOBKe BbI'IHCJIeHHH (Ha 9KpaHe nOlIBRTCR

3Ha'leHHe m) BBeCTH nOO'lepe)J.Ho 3HaqeHRe h
8. TIPH OCTaHOBKe Bbl'lHCJIeHHH 1I0CJIe BBO)J.a Bcex

3Ha'leHHH h C'IRTaTb C 9KpaHa 3Ha'leHHlI OD'beMa
paDoT

11 p H Me'! a H H e. B perHcTpbl 1-5 3aHOClIT 3HaqeHRlI t.

B/O
h

C/TI
C/TI

f1pH pa60Te C MHKpOKaJIbKyJI5ITOpaMH CJIe.n.yeTHMeTb B BH.n.y, qTO H:lI
rraM5ITb (3a HCKJIIOqeHHeM Crrell,HaJIbHOH rrporpaMMHoH rraM5ITH 3BM «3JIeK'
TpoHHKa MK-52») 5IBJI5IeTC5I3Hepro3aBHcHMoH H o6HyJI5IeTC5I rrOCJIe Bbl-
KJIIOqeHH5I rrHTaHH5I ,l\aiKe Ha .n.OJIHceKyH.n.bI. f103TOMy Heo6xo.n.HMO 06pa-
THTb BHHMaHHe Ha Ha.n.eiKHOCTbKOHTaKTOB. BbIKJIIOqaTb MHKpOKaJIbKy JI5I-
TOp MOiKHO TOJIbKO rrOCJIerrO(IHoro 3aBeprneHH5I BblqHCJIeHHH.

QHCJIa B MHKpOKaJIbKyJI5ITOpe MoryT rrpe,nCTaBJI5ITbC5I KaK B epopMe
C cpHKCHpOBaHHOH 3arr5lTOH (HarrpHMep, 0.4589), TaK H B epopMe C rrJIa-
Baroru:eH aarr5lTOH (HarrpHMep, 4.589 - 01, qTO CJIe.n.yeT rrOHHMaTb KaK
4.589 X 10 -011.



,UJIH BBO,n:a OTpIUl;aTeJIbHOrO qIlCJIa Ha6I1palOT CHaqaJIa MO,n:yJIb, a sa-

TeM Ha)KIIMalOT KJIaBIIUlY «(-)>>, KOTopaH H3MeHHeT 3HaK qHCJIa Ha npOTH-

BOnOJIO)KHbIH.

,UJIH BBo,n:a qIlCJIa B ¢opMe C nJIaBalOr.u;eH sanHTOH BHalJaJIe Ha6I1palOT

ero MaHTHccy, saTeM Ha)KHMalOT KJIaBIIUlY «BD» (BBO,n: nopH,n:Ka), nOCJIe

lJero Ha6HpalOT caM nopH,n:OK. HanpHMep, qHCJIO - 4.589 X 10 -1 MO)KHO

BBeCTH Ha)KaTHeM KJIaBHUleH: 4.589 (-) BD 1 (-).
,UJIH BBo,n:a nporpaMMbI B naMHTb MHKpOKaJIbKyJIHTOpa He06xo,n:HMO

nOCJIe,n:OBaTeJIbHO Ha)KaTb KJIaBHUlH (CM. Ta6JI. 2.10), KOHTpOJIIIpyH npa-

BHJIbHOCTb BBo,n:a Ka)K,n:oH KOMaH,n:bI no I1H,n:HKaTopy.

DPH BBo,n:e nporpaMMbI Ha HH,n:HKaTope BbICBelJHBaeTCH: cnpaBa - HO-

Mep Ulara (T. e. a,n:pec HqeHKH, Ky,n:a 6y,n:eT 3ar!HCaHa Oqepe,n:HaH BBo,n:HMaH

KOMaH,n:a), CJIeBa - KO,n:bI Tpex nOCJIe,n:HHX BBe,n:eHHH. ECJIH BbICBeqHBa-

eMbIH Ha I1H,n:HKaTope KO,n: KOMaH,n:bI He COBrra,n:aeT C KO,n:OM, YKa3aHHbIM

B Ta6JI. 2.9, CJIe,n:OBaTeJIbHO, npH BBo,n:e 3TOH KOMaH,n:bI 6bIJIa ,n:onyr.u;eHa

oUlII6Ka (HanpIIMep, Ha)KaTa He Ta KJIaBHUla). ECJIH KO,n:bI KOMaH,n: COBna-

,n:alOT, HO OTJIIIqaeTCH HOMep Ulara, 3TO OSHaqaeT, qTO paHee 6bIJIa npony-

I1.I,eHa IIJIII, Hao60pOT, BBe,n:eHa JIIIUlHHH KOMaH,n:a. ,UJIH IIcnpaBJIeHIIH TaKIIX

OUlII60K He06xo,n:IIMO Ha)KaTIIeM KJIaBIIUlII BepHyTbcH Ha3a,n: Ha O,n:IIH HJIII

HeCKOJIbKO UlarOB, ,n:06IIBUlIICb nOJIHOrO COBna,n:eHHH nOKa3aHIIH IIH,n:IIKa-

Topa C HH¢OpMall,IIeH (Ta6JI. 2.9), saTeM C ,:noro MeCTa nOBTopHTb BEO,n:

cooTBeTcTBylOr.u;ero ¢parMeHTa rrporpaMMbI, KOHTpOJIIIpyH npaBHJIbHOCTb

BBo,n:a no IIH,n:IIKaTopy H ,n:aHHbIM Ta6JI. 2.10.

2.3. MOHOllHTHble 6eToHHbie Jot melle306eToHHbie
pa60Tbi

MOHOJIHTHble 6eToHHble II )KeJIe306eToHHble KOHCTpyKll,HH

s,n:aHHH H coopy)KeHIIH B03BO,n:HT Henocpe,n:cTBeHHo Ha cTpOIlTeJIbHOH nJIO-

I1.I,a,n:Ke. ¥I3 TaKHX KOHCTpyKll,HH coopY)KalOT ¢YH,n:aMeHTbI no,n: KOJIOHHbI

H 060py,n:oBaHIIe, KOJIOHHbI, 6aJIKII, nJIHTbI rrepeKpbITHH H nOKpbITIIH, ,n:bI-

MOBble Tpy6bI, rpa,n:HpHII, pe3epByapbI, CHJIOCbI ,n:JIH xpaHeHII51 CbIIIyqIIX

MaTep11aJIOB. TeXHOJIOrIIqeCKHH np0ll,ecc B03Be,n:eHHH 3,n:aHHH H coopy)Ke-

HHH H3 MOHOJIIITHOrO )KeJIe306eToHa COCTOIlT B BbIIIOJIHeHIIII B3aIIMOCBH-

saHHblX Me)K,n:y C060H pa60T rro yCTaHoBKe OrraJIy6KII C rrOCJIe,n:ylOr.u;eH ee

pa360pKoH, yCTaHoBKy apMaTypbI H apMaTypHo-OrraJIy60qHbIX 6JIOKOB,

yKJIa,n:Ky 6eToHHoH CMeCII H yxo,n: 3a 6eToHoM BO BpeMH ero TBep,n:eHIIH. DpIl

3TOM OCHOBHbIM rrpoll,ecCoM HBJIHeTCH yKJIa,n:Ka 6eToHHoH CMeCII, no KOTO-

pOMy rrpoeKTIIpYlOT BbIIIOJIHeHIIe Bcex OCTaJIbHbIX pa60T II B ll,eJIOM B03Be-

,n:eHIIe 3,n:aHIIH IlJIII coopy)KeHIIH. YlJIlTbIBaH pasHoxap3KTepHocTb rrp0ll,ec-

COB, BbIIIOJIHHeMbIX rrpII B03Be,n:eHIlH MOHOJIIITHbIX KOHCTPYKll,HH, rro,n:ClJeT

06beMOB pa60T Be,n:yT pas,n:eJIbHO rro Ka)K,n:OMy IIX BII,n:y II KOHCTpyKTIlBHO-

My 9JIeMeHTy.

Orrpe,n:eJIeHIIlO 06beMOB pa60T ,n:OJI)KHa rrpe,n:UlecTBoBaTb paS6I1BKa

3,n:aHIIH IIJIII coopy)KeHIIH Ha HpyCbI. 5IpycoM Ha3bIBaeTCH yIJaCTOK yc-

JIOBHOrO paCqJIeHeHII51 06beKTa cTpOIlTeJIbCTBa rro BepTIIKaJIH, 06yCJIOB-

.neIIHbIH TeXHOJIOmlJeCKIIMII co06pa)KeHIIHMII. BblcoTa Hpyca 3aBIICIIT

OT BH,n:a coopY)KeHIIH, ero KOHCTpyKll,HII, TeXHOJIOmlJeCKOH nOCJIe,n:oBa-

TeJIbHOCTII BbIIIOJIHeHIIH pa60T, pacnOJIO)KeHIIH pa60lJIIX IllBOB, BII,n:a npIl-
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MeH51eMOH OnaJIy6KH H yCJIOBIIH yKJIaJJ:Kl1 6eToHHoH CJ.V:eCII.DPH 6eToHIIpo-

BaHIIH BblCOTa Hpyca MO)KeT ,n:OCTHraTb 4-5 M. I1pH 9TOM He06xo,n:HMO BbI-

6HpaTb TaKIIe MeTo,n:bI yKJIa,n:KH 6eToHHoH CMeCII B KOHCTpyKll,HII,

KOTopble 6bI npe,n:oTBpar.u;aJIH paCCJIOeHIIe ee Ha COCTaBJIHlOIIJ,I1e. TaK, npH

BoSBe,n:eHHH cTyneHlJaTbIX ¢yH,n:aMeHToB BblCOTa Hpyca npHI1IIMaeTCH paB-

HOH BblCOTe ¢yH,n:aMeHTa C no,n:alJeH 6eToHHoH CMeCII C BbICOTbI He 60JIee

5 M. DPH 60JIbUleH BblCOTe Hpyca 6eToHHpoBaHHe Be,n:yT 6es rrepepbIBoB

YlJaCTK3MII BbICOTOH 1,5-2 M, onycKaH 6eToHHylO CMeCb lJepes OKHa B

CTeHax OrraJIy6KII.
B KOJIOHHaX 6es nepeKper.u;HBalOI1.I,HxcH XOMyTOB BblCOTa Hpyca ,n:OJIIKHa

6bITb He 60JIee 5 M. DpIl 60JIbUleH BblCOTe KOJIOHH He06xo,n:HMO npoBecTII

pa36I1BKy Ha ,n:orrOJIHHTeJIbHble HPYCbI 6eToHIIpoBaHHH. B KOJIOHHaX

C rycTbIM apMIIpoBaHIIeM II rrepeKper.u;HBarOIIJ,HMIICH XOMyTaMH, a TaKIKe

C nOnepelJHbIMH pasMepaMH 0,4 X 0,4 M II MeHee BbICOTY HpyCOB npHHII-

MalOT ,n:o 2 M.
BbIcoTa Hpyca npIl BOSBe,n:eHIIH rro,n:nopHoH CTeHbI saBIICIIT OT ee TOJI-

I1.I,I1HbIH Ha3HalJaeTCH B npe,n:eJIax 0,5-2 M.

B O,n:HO-II MHOr09Ta2KHbIX npOMbIIlIJIeHHbIX s,n:aHIIHX paS6I1BKa Ha Hpy-

CbI MO)KeT 6bITb BbIIIOJIHeHa CJIe,n:YlOr.u;I1M06pasOM: nepBbIH HpyC - ¢YH-

,n:aMeHTbI, BTOpOH - KOJIOHHbI o,n:Horo 9TaIKa, TpeTIIH - nepeKpbITHe

3Ta)Ka. MOIKHO rrpIlHHTb B 9TOM CJIylJae pas6I1BKy Ha ,n:Ba 5lpyca, npIl 9TOM

BO BTOpOH HpyC BXO,n:HT KOJIOHHbI H rrepeKpbI1He o,n:Horo 9T3IKa.

DpIl pa36I1BKe COOPYIKeI-lIIH Ha HpyCbI He06xo,n:HMO CTpeMIITbC51 K TOMy,

qTo6bI rpaHIIll,bl 5lpyCOB no BOSMOIKHOCTII Haxo,n:IIJIIICb B MeCTax, n03BOJI51-

lOr.u;HX yCTpOHCTBO pa60lJIIx IlIBOB 6es YMeHbllIeHH51 npOlJHOCTII KOHCTpyK-

TIIBHbIX 9JIeMeHTOB. B KypCOBOM II ,n:I1nJIOMHOM rrpoeKTIIpOBaHIIII 06beMbI

pa60T no,n:ClJIITbIBalOT no KOHCTpyKTHBHbIM 3JIeMeHTaM II BII,n:aM pa60T

OT,n:eJIbHO ,n:JI51Ka)K,n:oro Hpyca, a 3aTeM CyMMIIpoBaHIIeM onpe,n:eJIHlOT

06r.u;I1e 06beMbI onaJIy60lJHbIX, apMaTypHbIX II 6eTOHHbIX pa60T.

BbIOOP nma OIIaJIyoKH H OIIpe,n:eJIeHHe OObeMOB oIIaJIy6otIHbiX paOOT.

DpIlMeHeHIIe I1H,n:YCTpIlaJIbHbIX MeTo,n:OB CTpOHTeJIbCTBa 06YCJIOBJIIIBCi eT

I1CnOJIb30BaHIIe I1HBeHTapHOH OnaJIy6KH yHII¢I1ll,HpOBaHHOH KOHCTpyKll,I1H,

co,n:epIKaI1.l,eH OrpaHIIlJeHHoe KOJIIIlJeCTBO 9JIeMeHTOB H HX THnopa3MepOB.

BbI60p THna OnaJIy6KH onpe,n:eJIHeTC51 BH,n:OM II reOMeTpHlJeCKHMII paSMe-

paMH 6eToHllpyeMblx KOHCTpyKll,I1H, npHHHTbIMII cnoc06aMH BbIIIOJIHeHHH

apMaTypHbIX II 6eTOHHbIX pa60T.
OnaJIy6K3 II onaJIy60lJHble pa60TbI ,n:OJIIKHbI BbIIIOJIHHTbCH B COOTBeT-

CTBIIII C Tpe60BaHIIHMH rOCT 23478-79 «OnaJIy6Ka .z:JIH BOSBe,n:eHH51

MOHOJIIITHbIX 6eToHHbIX II )KeJIeS06eToHHbIX KOHCTpyKll,HH. KJIaCCIHpIIKa-

ll,HH H 06r.u;He TeXHHlJeCKHe Tpe60BaHHH», 3 T3KIKe CHHD 3.03.01-87
«Hecyr.u;He II Orp3)K,n:alOr.u;I1e KOHCTpyKll,HH». .

B S3BIICHMOCTII OT HCnOJIbsyeMbIx ,n:JIH HSrOTOBJIeHIlH MaTepIl3JIOB ona-

JIy6Ka 6bIB3eT: ,n:epeBHHHaH, MeTaJIJIHlJeCK3H, nJIaCTMaCCOB3H, H3 MaTepH-

aJIOB Ha OCHOBe ll,eMeHTHbIX BH)Kyr.u;HX, IlS MHrKHX MaTepHaJIOB HJIH KOM-

6HHHPOB3HH351 (pHC. 2.8). MaTepHaJI OnaJIy6KH onpe,n:eJIHeTCH sa,n:3HHeM

Ha npoeKTIIpoBaHIle. B KypCOBOM H ,n:HnJIOMHOM npoeKTHpoBaHHH cTy,n:eHT

C3MOCTOHTeJIbHO ,n:OJIIKeH BbI6paTb THn OnaJIy6KH B saBHCHMOCTH OT BH,n:a

M3TepHaJIa H 6eToHHpyeMblx KOHCTpyKll,HH HJIII THn MOIKeT 6bITb sa,n:aH

pyKoBo,n:HleJIeM npoeKTa.



ITo epYHKlI,HOHaJIbHbIMH KOHCTpyKTHBHbIM rrpH3HaKaM pa3JIWralOT
OrraJIy6KH: pa36opHO-rrepecTaBHylO, 6JIOllHylO, rOpH30HTaJIbHO rrepe-
MeIll,aeMylO, 06beMHO-rrepecTaBHylO, CKOJIb351Ill,ylO, HecbeMHylO, rrHeBMa.
THlleCKYlO H TepMOaKTHBHylO (pHC. 2.9). OCHoBHble peKOMeH,Il.aUHH rro
BbI60py THrra OrraJIy6KH rrpHBe,Il.eHbIB Ta6JI. 2.12.

,UJI51 B03Be,Il.eHH51MOHOJIHTHbIX KOHcTpyKUHil ueJIeC006pa3Ho rrpHMe-
H51Tb yHHepHUHpoBaHHble KOHCTpyKUHH OrraJIy6KH, KOTopble cO,ll.epJKaT
orpaHHlleHHoe KOJIHlleCTBOSJIeMeHTOBH HX THrropa3MepoB C MaKCHMaJIb-
HbIM HcrrOJIb30BaHHeM B3aHM03aMeH51eMbIX rrpoepHJIeil, ,Il.eTaJIeil, y3JIOB,
llTO crroco6cTByeT 60JIee sepepeKTHBHoMyrrpOH3BO,Il.CTBypa60T. ITPH 60JIb·
WOM pa3HOTHrrHOCTHH 3HallHTeJIbHOM KOJIHlleCTBeTHrropa3MepOB orraJIy6.
JIHBaeMbIX CTOpOHMOHOJIHTHbIXKOHCTpyKUHil ueJIeC006pa3Hee rrpHMeH51Tb
MeJIKOIll,HTOBylO yHHepHUHpoBaHHylO OrraJIy6Ky yHIIBepCaJIbHOrO Ha3Ha-
lleHH51 THrra «MOHOJIHT».

OrraJIy6Ka H3 yHHepHlI,HpOBaHHbIX 3JIeMeHTOBMOJKeT6bITb:
MeJIKOIll,HTOBOil (Ta6JI. 2.13) C yCTaHoBKoil OT,Il.eJIbHbIXLUHTOB Bpyq-

HylO, a TaKJKe rrOCJIeyKpyrrHeHH51 MeJIKHX IlI,HTOBB rrJIOCKHe rraHeJIH HJIH
rrpocTpaHcTBeHHble 6JIOKH C rrOMOLUblOKpaHa;

KpyrrHOIll,HToBOil- TOJIbKO,Il.JI51yCTaHoBKH KpaHoM co IlI,HTaMH, HMe-
lOIlI,IIMH,Il.JIIIHy 2,1-9 M II pa3MepbI rro BblCOTe2,8 HJIII 3 M (xapaKTepIIcTII-
Ka KpyrrHoLUIIToBOil OrraJIy6KII rrpIIBe,Il.eHa B rrpHJI. 1-2);

rOTOBbIX apMaTypHo-OrraJIy6ollHbIX 6JIOKOB (apMoKapKacoB C HaBeweH-
Hoil Ha HHX OrraJIy6Koil) C yCTaHoBKoil HX TaKJKe C rrOMOIll,blO KpaHa.
B OrraJIy6Ke CMewaHHOM KOHCTpyKUHII B KaqeCTBe rraJIy6bI MoryT 6bITb
HCrrOJIb30BaHbI ,Il.OCKHTOJILUHHOil 28 MM, CrrJIOqeHHble B qeTBepTb ILJIll
B wrryHT, ,Il.peBecHO-BOJIOKHHCTblerrJIIITbI, JIHCTbI rrJIaCTHKa, BO).l;OCTOii-
KOt\:epaHepbI HJIII MeTaJIJIIIqeCKlie JIIICTbI TOJIIlI,IIHOH2 MM.

42

, c:
0'"J: J:~ m'" ...
'" "\0'"Oar

t:

o c:
J: '".a :;
~~
~ ::r
o '"M :;

" '"0.0.
0",
Lt:

. Ieo J:
J: '":; '"'" ...
'" "00:'"o 0.

c:!!

, ffio J:
J: '"0.",o •..

\0 C)

M '"'" 0.c.. '"
.t:

c: :s:

'" '"::r '"2 >-
'" 0.:; :.
:s: J:

J: '":s: :s:0.,.
t: 0
"\0
o '"
'" 0.

o J: ~
c: t: J:
t: 0 J:

'" '" 0I-- :S::s:
;:f

.•.. c:

'" '"., J:
c: 00:('):5.

,
0. c:
o '"-8-:;
C) .,
J: >-
'" 0.o.:s:

I-- :;

'" c:c: '"'" :;~ ~0.",
'" S

C '"



llpof)ollmceHue Ta611.2.12

n "3MeHeHHe pa3MepoB B BeToHlipoBaHlle pa3HoT.lilIHbIX MO-••.••oIlycKaeT n

I1JIaHe Ii 1I0 BblCOTe. 06mall I1JIOma,l\b HOJIliTHbIX KOHCTpyKUlill
10-40 M2

Pa36opHO.
rrepeCTaBHaH:

COCTORT 1I3 mRToB, I10,l\,l\epJKIIBaIO-
mlIx, KpeIle)l{HbIX. YCTaHOBOIJHbIX II
,l\pyrllx 3JleMeHTOB
COCTORT R3 OT,l\eJIbHbIX 3JIeMeHTOB
He60JIbII10U MaCCbI II pa3Mepa, ,l\oIlY-
CKalOmllX MOHTa)l{ II ,l\eMOHTaM oIla-
Jly6KII BpyIJHylO (mIiToB. nO,l\,l\ep)I{ll-
BalOmIIx, KpeIleMHblx II ,l\pyrllx 3JIe-
MeHTOB), 113 KOTOpbIX MoryT C061I-
paTbCll pa3JIllIJHble no <jJopMe II KOH-
<jJllrypaUllll OIlaJIy60lfHble <jJ0PMbI;
B03MOMHa YKpYIlHlfTeJIbHaH c60pKa
H I10CJIe,l\yromHii MOHTaM H ,l\eMOH-
TaM KpYilHopa3MepHblMll I1aHeJIllMH
H 6JIOKaMII

COCTOHT II3 KPyilHopa3MepHbIX IIIH-
TOB, 3JIeMeHTGB COe,lJllHeHllH II KpeIl-
JIeHllll; mllTbI BKJIlOlfaIOT IIO,l\,l\epMll-
BalOmHe 9JIeMeHTbI H BOCIIpllHHMalOT
Bce TeXHOJIOfHlfeCKHe Harpy3KH, 060-
PY,l\YIOTCll n0.lIMOCTllMli ,l\JIH 6eTOHII-
pOBaHlIll. perYJlllpOBOlfHbIMH II yCTa-
HOBOlfHblMH ,lJOMKpmaMII; I1pHMeH5I-
IOTCH TaK)I{e mHTbl (IIJIII rraJIy6a) C
Ha6opoM I10,lJ,l\ep)l{HBalOmHx 3JIeMeH-
TOB pa3JIIIlfIIOH Hecymel1 crroco6-
HOCTII, 113 KOTOpblX MOlKeT 6blTb CO-
6paH HecymHH KapKac I10,lJ pa3JIIIIJ-
Hble Harpy3KH II cxeMbl 3arpYMelfllH
COCTOHT H3 mllTOB, OT,l\eJIlleMbIX OT
'ieToHllpyeMoH nOBepXHOCTH npH
rrO,l\beMe, nO,lJ.lIep)l{llBalOmllX H Kpe-
rre)l{HblX 9JIeMeHTOB, pa60IJero I10JIa,
rrpllCIIOCo6JIeHHl1 ,l\JIH nO,lJbeMa; ,lJ0-

nycKaeT ll3MeHeHH5I nonepelfHoro ce-
'leHllll 6eTolmpyeMoro COOpY)l{eHllH
'1pH nO,l\beMe
COCTOllT ll3 I1pOCTpaHCTBeHHbIX 6JIO-
KOB

I1epeHa-
JIalKII-
BaeMaH

BeTOHllpOBaHHe CTeH H lIepeKpbI-
THH MHJIbIX H rpa)l{,l\aHCKHX 3,l\a-
HHU

BeTOHHpOBaHHe pa3HOTHIIHblX MO-
HOJIHTHbIX KOHCTpyKUHU, B TOM
IJHCJIe C BepTHKaJIbHbIMH, Har{JIOH-
HbIMH H ropH30HTaJIbHbIMH no-
BepXHOCTHMH pa3JIH'IHOrO OlJepTa-
HHll; MO)l{eT I1pHMeHllTbCH BMeCTe
C KpyilHomHTOBOU, ,l\JIH 6eTOHHpo-
BaHHll He60JIbII1HX I10 o6beMy 1I
CJIOMHblX I10 KOH<jJllrypaUlIlI MO-
HOJIIITHbIX KOHCTpyKUliH II BCTa-
BOK, B TOM IJIICJIe B CTeCHeHHbIX
YCJIOBHllX I1POII3BO,lJCTBa pa60T
5eTOHHpOBaHIIe KpyrlHopa3Mep-
HbIX II MaccIIBHblX KOHCTPYKUIIU,
B TOM IJIICJIe CTeH H lIepeKpblTIIU

ITPII yCTaHoBKe B pa60IJee 1I0JIOMe-
HHe 06pa3yeT B I10IlepeIJHOM CeIJeHHH
IT-06pa3HYIO <jJOpMy

MOHTa}K H ,l\eMOHTa)l{ ocymeCTBJIH-
IOTC5I CeKUH5IMH IT-06pa3HoH <jJOPMbI
MOHTaM 1I ,l\eMOHTa)l{ ocymeCTBJIH-
IOTCH f -06pa3HbIMH lIOJIyceKUHHMlI
C lIOMOmbIO KapeTOlJHbIX KpaHoB

COCTOHT H3 mliTOB, 3aKpeIlJIeHHbIX
Ha iIoMKpaTHblx paM ax, pa6oIJero
I10JIa 06beMHoro o60pY,l\OBaHHH H
,l\pyr~x 3JIeMeHTOB. OIlaJIy6Ka I10,l\-
HliMaeTCll ,l\OMKpaT8MH 1I0 Mepe 6e-
TOHlipoBaHliH. IlllITbl 3aKpeIlJIeHbl Ha
)J,oMKpaTHblx paMax C YII1lIpeHlIeM
KH1I3Y (KOHyCHOCTblO) B lIpe,l\eJIax
1/200-1/500 BbICOTbI mlITa lIJIli 5-
7 MM Ha KaM)J,ylO CTOpOHy

fOp1I30HTaJIb- ITepeMeII1aeTC5I rop1I30HTaJIbHO .1I0
HO I1epeMe- Mepe 6eToHHpoBaHlill KOHCTpyKUHlI
mae~mll

06'beMHO-
I1epeCTaBHaH:

IT·06pas-
HaH
f-06pas-
HaH

5eTOHlipOBaHlie BepTlIKaJIbHbIX
KOHCTpyKUHU 3,l\aHHU Ii coopyMe-
HlIii I1peHMymecTBeHHo I10CT05IH-
Horo Ce'leHliH BbICOTOH 60JIee
40 M 1I TOJImliHOH He MeHee
12 MM

5eTOHllpOBaHlle roplisoHT,?JIbHO
I1pOTH)I{eHHbIX KOHCTpyKUliH lIJIIi
KOHCTpyKUHH 3aMKHyToro ceIJe-
HHH C 60JIbII1lIM I1epllMeTpoM

5eToHllpoBaHlie I10)J,I10pHbIX CTeH,
BO)J,OIlPOBO,l\OB, CllJIOCOB, KOJIJIeK-
TOPOB, TOHHeJIeH, B03BOJIHMblX
OTKpblTblM cIIoc06oM. 1I ,l\pyrnx
I10,l\06HbIX coopY)l{eHllli

COCTOHT H3 KapKaca H 3aKpeIlJIeH-
HblX Ha HeM (I10.lIBHMHO ll.~H HellO·
,l\BH}KHO) OIlaJIy60IJHblX mHTOB; I1e-
peMeUlaeTC5I B,lJOJIb B03BO,lJ!IMOrO CO-
opylKeHHll, Ha TeJIe)l{KaX llJIH APyrnx
I1PHCIIOC06JIeHHllX

COCTOHT ll3 <jJOpMyIOUlHX II I10,l\Aep-
M!1BarOmHX ceKUHU; I1epeMemaeTCll
C I10MOlUblO CileUllaJIbHbIX MexaHH3-
MOB C MeXaHfi<leCKllM, rll,l\paBJIH'Ie-
CKHM II ApyrllM I1PHBO,l\OM

COCTOHT li3 rH6KOH B03,l\YXOOilOPHOU
060JIOIJKH HJIH I1HeBMaTllQeCKliX I10A-
AepMHBalOIUllX 9JIeMeHTOB C <jJOPMO-
06pa3YlOmei1 060,nO'lKOH; B pa60'leM
lIOJIOMeHllH I10,l\Aep)l{HBaeTCH ll36bI-
TOIJHblM AaBJIeHHeM B03,l\yxa

COCTOHT 1I3 I1.nHT, OCTalomHXCII
I10CJIe 6eTOHHpOBaHlIll B KOHCTpyK'
Ullll, H IIHBeHTapHbIX I10,lJ:,l\ep)l{HBalO-
mliX SJIeMeHTOB

oO,llbeMHO-
I1epeCTaBHa~ 5eTOHlIpOBaHlle KOHCTpyKUllii Ii

coopY)l{elfllu I1pellMymecTBeHHO
I1epeMeHHoro CeIJeHHH THIIa ,lJ:blMO-
BblX Tpy6, rpa,l\HpeH, CliJIOCHbIX
coopyMeHHu, OilOP MOCTOB

5eTOHHpOBaHlle MOHOJIHTHOU 06-
,l\eJIKH TOHHeJIeU, B03BO,l\llMbIX 3a-
KpbITblM cIIoc06oM

5eTOHHpOBaHlle 3aMKHYTbIX OT-
,lleJIbHO CTOHmHX KOHCTpyKUHH
THIIa pocTBepKoB, KOJIOHH, <jJYH-
,l\aMerITOB (6JIOK-<jJopMa), a
TaK)I{e BHyTpeHHeu I10BepXHocTH
3aMKHYTbIX HIJeeK, B TOM tIHCJIe
MllJIbIX 3AaHHH II JIH<jJTOBbIXlliaXT
5eTOHllpOBaHlle O,lJHOTHIIHbIXKOH-
CTpyKUHU He6oJIbII10ro 06beMa
C paCIIaJIy6KOu B paHHeM B03pa-
CTe

B03Be,l\eHlie KOHCTpyKllHH II CO-
opy)l{eHHu KpHBOJIliHeHHOro OIJep-
TaHllH

OHeBMaTHIJe·
CKalI

Hepa3'beMHble 6JIOKll C <jJHKCHpOBaH-
HbIM I10JIO)l{eHHeM <jJ0pMHpYlOmllX
I10BepXlIOCTeii BblIIOJIHeHbI C KOHyc-
HOCTblO, paBHOU I1pllMepHo 1/10 Bbl-
COTbI. 06maH I1JIOma,l\b 6-10 M2.
)J,JI5I oTpbIBa OT 6eToHa I1pHMeHllIOT
npllClIOC06JIeHHll THIIa AOMKpaToB
ITepe,l\ AeMOHTa)l{OM I10BepXHocTIi
OT,l\eJIHIOTCH H OTBO,llHTCH OT 6eToHa.
06maH lIJIOma,lJ:b 6-40 M2

B03Be,l\eHlle KOHCTpyKUHU 6e3
paclIaJIy6JIliBaHlill, C03,l\aHlle rll-
,l\POH30JIllUlllI, 06JIHUOBKIi, yTeIl-
JIeHllH, BHelliHero apMlipoBaHliH Ii
)J.p. MOMeT BKJIIOIJaTbCH B pac-
qeTHOe CeIJeHlie KOHcTpyKUli1i

5eTOHHpOBaHHe O,l\HOTHIIHbIX KOH-
CTpyKllliii 60JIbUlOrO 06beMa



2.13. )J;aHHble no OCHOBHblM9JleMeHTaM YHulfJH~upOBaHHoH I1HBeHTapHoH
MeJlKO~I1TOBOHpa36opHo-nepecTaBHoH OnaJly6KlI «hlOHOJlIlT»

. I MapKa I Pa3Mepbl,MM I Macca,Kr I
3J1eMeHTonaJly6KH 3J1eMeHTa I 06,L\JlHHaillHpHHaI lll,e I lll,l\ JlaCTbnpHMeHeHH5I

llpOOOAJlCenue ma6A. 2.13

MapKa

\

Pa3Mepbl,MM \ Macca, Kr I 06J1aCTbnpHMeHeHH5I3J1eMeHTonaJly6KH SJIeMeHTa ,L\JIHHaI illHpHHa lll,e I lll,l\

Pa3iJ;BIIJKHOll plI- PP·2 1200- 25,96 f10 iJ;iJ;epJKII Ba10~I1U

reJib -2000 9JIeMeHT rrepeKpbI'
PP·4 )..1.04000 110 TUll
PP-6 )..1.06000 120,9IUIIT:

OCHOBHOH IUCl,8-0,6 1800 600 40,5 42,8 <PYHiJ;aMeHTbl,
CT8JlbHOH (IUC)

CTe·
HbI, rrepeKpbITHll,
TOHHeJlli, 6YHKepbI,

KOM6I1HIIPOB8H- IUK1,8-0,5 1800 500
M8CCUBbl

35 36,1
HbIll (IUK) IUKl,8-0,4 1800 400 27 32,5

IUKl,8-0,3 1800 300 23 30
IUKl,6-0,6 1600 600 26 38
IUKl,6-0,5 1600 500 31,2 32,1
IUKl,6-0,4 1600 400 24 28,7
IUK1,6-0,3 1600 300 20,5 26,7
IUKl,5-0,6 1500 600 33,7 35,7
IUKl,5-0,5 1500 500 29,2 31,3
IUKl,5-0,4 1500 400 22,5 27
IUKl,5-0,3 1500 300 19,4 25
IUKl,2-0,6 1200 600 28,6 30
IUKl,2-0,5 1200 500 26,8 24,1
IUKl,2-0,4 1200 400 21,2 22,5
IUKl,2-0,3 1200 300 15,7 21
IUKl,0-0,6 1000 600 24 25
IUKl,0-0,5 1000 500 22,3 20
IUKl,0-0,4 1000 400 17,7 18,6

yrJIOBOH
IUKl,0-0,3 1000 300 13,1 17,5

IUCYO,6-0,4 600 300 16,2 - OrraJIy6Ka BXOiJ;ll-
CTaJIbHOll IUCY1,8-0,4 1800 300 46,9
yrJIOBOll

- ~IlX yrJIOB
KOM- IUKYO,6-0,3 600 300 - 19 To JKe

6UHIlp OB8HHbIll IUKYI,8-0,3 1800 300 - 52
BCT8BHOll IUCI,8-0,1 1800 100 22,8 YCT8HOBK8 TllJKeU,
CT8JIbHOU

-
I1JIII IUCl,2-0,1 1200 100 17

KOM6uHIIpOB8H'
- BocrrpIlHIlM8IOIJJ;IlX

IUKl,8-0,1 1800 100 - 22 iJ;aBJIeHIIe 6eToHHou
HblH I.IJ;K1,2-0,1 1200 100 17- CMeCIl

XB8TK8 C-3,6 3600 2 IlmeJI- 50,4 f10.l\iJ;epJKIlB8IO~I1e-
JIep8 II HeCY~lle 9JIeMeH-

C-3,0
NQ 8 Tbl OrraJIy6KII

3000 42,2 -
C-2,4 2400 33,6 -

eCY~81I 68JIKa
C-l,8 1800 25,2 -
HB-2,5 2600 4 IIIBeJI- 176,6 - KapKac OIl8JIy6KII

JIep8 cTyrreHQ8Tbm <PYH-

HB-3,5
NQ 8 iJ;8MeHTOB

3600 196,7 -
HB-4,5 4600 216,7 -
HB-5,5 5600 236,7 -
HB·6,5 6600 276,9 -
HB-7,5 7600 317 -

OMyT XM-l 800 50x50x4 11 - KperrJIeHlle OIl8-

TOllK8 TeJIeCKO- CTA-68 2000- 55,5
JIy6Kll KOJIOHH- - f10iJ;i\epJKIlB8IOIJJ;llU

I1QeCK811 -3500 9JIeMeHT orr8JIy6KH
2000- - 55,6 -
-5000

I1pH npOeKTHpOBaHHH peKOMeH,L\yeTc5I npHMeH5ITb I.I.\HTbI KOM6HHMpO'
BaHHble C06B5I3KOH H3 yroJIKOB H naJIy60H H3 ,L\peBeCHO-BOJIOKHHCTbIXnJIHT.

I1pH HCnOJIb30BaHHH MeJIKOI.I.\HTOBOHOrraJIy6Kl1 ,L\JI5I B03Be,L\eHH5IcepHH
O)I.HOTHnHbIXMOHOJII1THbIXKOHCTpyKIWH npO,n:yKTI1BHee npHMeH5ITb Kpyn-
HOpa3MepHble naHeJIH H 6JIOKI1, npe,n:BapHTeJIbHO C06l1paeMble H3 MeJIKHX
3JIeMeHTOB OnaJIy6KII. 3TO 3HaqHTeJIbHO CHH2KaeT Tpy,n:oeMKocTb yCTpOH'
CTBa OnaJIy6KH H nOBbIIllaeT npoH3Bo,n:I1TeJIbHOCTbTpy)I.a onaJIy6I.I.\MKOB.
PaUHOHaJIbH~e napaMeTp~ npHMeHeHH5I rrpe,n:BapHTeJIbHO yKpynHeHHoH
C60pHo-pa36opHOH OnaJIy6Kl1 M02KHO onpe,n:eJIMTb, nOJIb3Y5lCb rpaepHKa-

MIl (pHC. 2.10).
HeC'beMHyIO MeJIKOI.I.\HTOBYIOapMoueMeHTHyIO olIaJIy6Ky ueJIeC006pa3-

EO npe)I.BapHTeJIbHO yKpynH5ITb npM O,n:H05lpyCHOM B03Be,n:eHHH MaJIO-
apMHpOBaHHbIX KOHCTpyKUHH BbICOTOH 2,1-2,4 M npH y,n:eJIbHOH Macce
OnaJIy6KlI 150 Kr'/IM2 H nJIOI.I.\a)I.H yKpynHeHHoH rraHeJIH 5-12 M

2
, a ,n:JI5I

KOHCTpyKUHH BbICOTOH2,5-3,6 M - npH y,n:eJIbHOH Macce OnaJIy6KlI
100 Kr 1M2 H IIJIOlua,n:HyKpynHeHHoH IIaHeJIH 7-15 M

2
• ,UJI5I c60p KH naHe-

JIeH H3 51qeeK Ha cTpOHTeJIbHOH nJIOI.I.\a,n:KeCJIe,n:yeTnpe)I.ycMoTpeTb nJIo,

lll,a,n:Ky yKpynHeHHoH C60PKH OnaJIy6KH.
MHHHMaJIbHa51Tpy)I.OeMKOCTbonaJIy60qHbIX pa60T B03M02KHa npH HC-

IIOJIb30BaHlIH KpynH03JIeMeHTHblx BH)I.OBOnaJIy6KM H3 KpynHblx I.I.\HTOB
116JIOK-epOpM. I1pH npl1MeHeHHH KpyIIHOIUHTOBOH OnaJIy6KH ,n:JI5I BpeMeH-
Horo KpenJIeHH5I H BbIBepKI1 ee I.I.\HTOB,n:JI5InepBoro 51pyca OnaJIy6KH IIC-
nOJIb3YIOT BCTpoeHHble HHBeHTapHble no,n:KocbI-ylIopbI, a )I.JI5InOCJIe,n:yIO-

IUI1X - paCT512KKH.
I1PII 6eToHHpoBaHHH epYH,n:aMeHToBno,n: KapKac 3)I.aHH5I H O,n:HHOqH~e

CTOHKII HJIH KOJIOHHbI 3epepeKTHBHonpHMeHeHHe 2KeCTKI1XMeTaJIJIHqeCKHX
6JIOK-epepM IIplI KOJII1QeCTBeO)I.HOTHIIHhIX MOHOJIHTHhIX KOHCTpyKUIIH He
MeHee 30-TII nplI IIX BhICOTe,n:o2 M II 06'beMe 4-8 M

S
(xapaKTeplIcTIIKII He-

KOTOpbIX6JIOK·epOpM,n:aHbI B nplIJI, 3). I1PII pa3HoTlInHblx KOHCTpyKUlI5IX
II KOJIIIQeCTBe o,n:HOTlInHbIX KOHCTpyKUIIH MeHee 30-TH ueJIeC006pa3Hee
HcnOJIb30BaTb YHI1BepCaJIhHble 6JIOK-epOpMbI, BbIllOJIHeHHhle 1I3 Ha60pa
YHlIeplIulIpoBaHHhlx KpynHopa3MepHblx 3JIeMeHTOB, MOHTl1pyeMblx H coe-

,n:HH5IeM~XB pa3JIlIQHbIX COQeTaHI151X.
YHIIBepCaJIbHa51 6JIOQHO-pa3,n:BI12KHa5IOnaJIy6Ka co,n:ep2KIIT TpaHcepop-

MlIpYIOIUl1eC5I naHeJIII C nOCJIe,n:yIOIUeHHX eplIKcaulIeH. TaKYIO OnaJIy6Ky
,n:JI5IB03Be)I.eHII5I cToJI6QaTbIX epyH,n:aMeHToBM02KHO rrplIMeH51Th C He3Ha-
QIITeJIbHOH nepeHaJIa,n:KoH npl1 6eToHlIpOBaHl1lI cHMMeTpIIQH~X H HeCI1M-
MeTpHQHhIX KOHCTpyKUHH C JII06bIM KOJIHQeCTBOMH pa3JIHQHbIMlI pa3Me-

paMII CTOpOH.
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2.10. fpa!jJllK pal.\llOHaJlbHOrO yKpYflHeHlIJI MeTaJIJlHtleCKOH YHll!jJlJl.\llpOBaHHoH orra-
JIyOKli (llITplixoBail JlllHllH - MOIITalK II pa300pKa OnaJlyoKII rrOSJleMeHTHo; CrrJIOIli.
Hail - MOHTa)K II ,QeMOHTa)K OrraJIyoKli npe,QBapIITe.lJbIlO YKpYIIHeHHblMII IIJ:IITaMII pa;!,
MepOM BXH)

rOpH30HTaJIbHO rrepeMeI1.l,aeMble OnaJIy6KH (KaTytIa51, TOHHeJIbHa51, roo
pH30HTaJIbHO CKOJIb351I1.l,a51)HCnOJIb3YIOT.n;JHl.B03Be.n;eHlHI ropH30HTaJIbHbIX
KOHCTpyKlI,HH BbICOTOH.n;O6 M. MHHHMaJIbHa51 HenpepbIBHa51 npOT51LKeH-
HOCTb .n;JI519¢¢eKTHBHoro HCnOJIb30BaHHH OnaJIy6KH npH BblCOTe B03BO-
.n;HMbIXKOHcTpyKlI,HH .n;o6 M .n;OJILKHaCOCTaBJI51TbHe MeHee 40 M, a npH BbI-
COTe 2 M - He MeHee 80 M.

DPH B03Be.n;eHHH MOHOJIHTHbIX KOHCTpyKlI,HH B CTeCHeHHblX yCJIOBH51X,
T. e. npH 3aTpy.n;HeHHoM .n;eMOHTaLKeOnaJIy6KH, a TaKLKe CLKaTblX cpoKax
npOH3Bo.n;cTBa pa60T palI,HOHaJIbHO 06yCTpOHCTBO HeCbeMHOH OnaJIy6KH,
OCTaIOI1.l,eHC51B TeJIe coopyLKeHH51. 3TO n03BOJI51eT C9KOHOMHTb CTpOHTeJIb-
Hble MaTepHaJIbI H CyI1.l,eCTBeHHoCOKpaTHTb Tpy.n;oeMKOCTb H CpOKH npOH3-
Bo.n;CTBapa60T 3a CtIeT HCKJIIOtIeHH51pacnaJIy6JIHBaHH51 KOHCTpyKlI,HH H
p51.n;a.n;orrOJIHHTeJIbHbIXpa60T rrOCJIeHero (3aTHpKH nOBepXHOCTH 6eTOHa,
cpe3KH H y.n;aJIeHH51onaJIy60tIHbIX KpenJIeHHH, 3a.n;eJIKHOTBepCTHHOT 9JIe-
MeHTOBKpenJIeHH51, pa3JIHtIHbIX rrycTOT).

B KatIeCTBe HeCbeMHOH OrraJIy6KH HCnOJIb3YIOT rrJIHTbI: LKeJIes06eTOH-
Hble TOJII1.l,HHOH80-100 MM, apMOlI,eMeHTHble TOJII1.l,HHOH25-35 MM, CTeK-
JIOlI,eMeHTHbleTOJII1.l,HHOH10-18 MM, ¢H6p06eToHHble TOJII1.l,HHOH20-30 MM,
a TaKLKe yHH¢HlI,HpOBaHHble .n;blptIaTble 6eToHHble 6JIOKH (Y.IT.I3), ac6eCTo-
lI,eMeHTHble nJIHTbI H Tpy6bI, MeTaJIJIHtIeCKHe JIHCTbI, TKaHyIO MeTaJIJIHtIe-
CKyIO ceTKy • .IT.JI51I1.l,HTOBHS apMOlI,eMeHTa OnTHMaJIbHa51 e.n;HHHtIHa51rrJ1O-
I1.l,a.n;b0,5-0,6 M2, a .n;JI51 I1.l,HTOBHS CTeKJ10lI,eMeHTa0,8 - 0,9M2• DPH yCT-
pOHCTBe HeCbeMHblX onaJIy60K upe.n;nOtITeHHe OT.n;mOT, KaK npaBHJIO,
LKeJIes06eToHHbIM 060JIOtIKaM TOJ1I1.l,HHOH20-30 MM, H3rOTaBJ1HBaeMbIM Me-
TO.n;OMnHeBMaTHtIeCKOrO Ha6pbI3ra C Hape3KoH I1.l,HTOBTpe6yeMblx pa3Me-
POB C nOMOI1.l,bIOaJIMa3HO-a6pa3HBHbIX KpyrOB. 3TO HCKJIIOtIaeT 06yCTpOH-
CTBO.n;060pHOH OnaJIy6KH, a TaKLKe nepenyCKH HeCbeMHoH.

DPH 6eTOHHpOBaHHII ¢YH.n;aMeHTOBno.n; KOJJOHHbIHeCbeMHYIOOrraJIy6Ky
c06HpaIOT B onaJIy60tIHble 6JIOKH. OpH c60pKe 6JIOKOB KOHCTpyKlI,HH
OnaJIy6KII Kperr51T npHXBaTKOH Ha CBapKe B~nYCKOB OnaJIy6KH C apMa-
TypOH B03BO.n;HMOHKOHCTpyKuHH. OpH BOSBe.n.eHHHMaJIO- HJIH HeapMH-
pOBaHHbIX KOHCTpyKUHH HeCbeMHYIO OnaJIy6Ky c06HpaIOT C nOMOI1.l,bIO
KapKaca, BbII10JIH51eMOrOH3 C60PHbIX LKeJIe306eTOHHbIX 9JIeMeHTOB, OCTa-
IOI1.l,HXC513aTeM BHyTpH B03BO.n;HMOHKOHCTpyKUHH.

OpH CLKaTbIX cpOKax npOH3Bo.n;CTBa pa60T H HeB03MOLKHOCTHHJIH He-
lI,eJIeC006pa3HOCTH H3rOTOBJIeHH5I OT.n;eJIbHbIXBH.n;OBHeCbeMHOH OnaJIy6KH
(HanpHMep, rrpH He60JIbIIlHX 06belVIaX HJIH OTCyTCTBHHnOJIHrOHa) .n;JI51yCT-
pOHCTBa MOHOJIHTHbIX KOHCTpyKUHH npHMeH51IOT B KatIeCTBe HeCbeMHOH
OnaJIy6KH THnOBble C60pHble lKeJIe306eTOHHble KOHCTpyKlI,HH: nJ1HTbI, ¢YH-
.n;aMeHTHble 6J10KH, JIOTKH, TI06HHrH.

OpH BblI10JIHeHHH pa60T Ha MeCTe B03Be.n;eHH5IMOHOJ1HTHbIXKOHCTpyK-
lI,HH lI,eJIeC006pa3HO HX yCTpOMCTBOC HCnOJIb30BaHHeM apMoorraJIy60tIHbIX
6J10KOB.

DPH B03Be.n;eHHHLKeJIe306eTOHHbIX KOHCTpyKlI,HH B 3HMHee BpeM51H HH-
TeHCH¢HKalI,HH TBep.n.eHH516eTOHa npHMeH51IOTTepMoaKTHBHyIO OnaJIy6Ky
C HapYIKHbIMH 9JIeKTpo.n;aMHH HarpeBaTeJIbHbIMH 9JIeMeHTaMH. HapyLKHble
9JIeKTpo.n;bI BbII10JIH51IOTC HapY:»\HOH CTOpOHbI¢aHepHOH OnaJIy6KII B BII.n.e
H3IIlHBHbIX MeTaJIJIHtIeCKIIX nJIaCTHH HJIH nyTeM MeTaJIJIH3HpOBaHHoro
rrOKpbITI151. Do cpaBHeHHIO C HaIIlI1BHbIMI1 nJIaCTI1HaMI1 npI1 BTOpOM
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cnoc06e CHH.iKalOTCH Tpy,n:OeMKOCTb, MaTepHaJIOeMKOCTb H CTOHMOCTb
pa60T.

B KalJeCTBe HarpeBaTeJIeH, 06bIlJHO YCTaHaBJIHBaeMbIX Ha MeTaJIJIH-
lJeCKOHOnaJIy6Ke, IJ,eJIeC006pa3HO HCnOJIb30BaTb CTaH,n:apTHble HarpeBa-
TeJIbHble 3JIeMeHTbI: rpelOIIJ,He rrpOBO,n:aDOCKB, DOCKBT, HarpeBaTeJIb-
Hble Ka6eJIH THrra KHHC, T3HbI, yrJIerpaqmTHble HarpeBaTeJIH. Harpe-
BaTeJIbHble rrpOBO,n:arrpHMeHHlOT rrpH HeBbICOKOHTeMrrepaType H30TepMH-
lJeCKOH BbI,n:ep.iKKH6eTOHa (40 ... 50 0q, Ka6eJIb THna KHHC - B MHoro-
060POTHbIX HHBeHTapHblx OnaJIy6Kax npH BbICOKHX TeMrrepaTypax npor-
peBa, T3HbI - B KOHCTpyKIJ,HHX KpyrrHora6apHTHbIX onaJIy60K.

Pa~pa60TaHHble HI1l!CDoM fOCCTpOH YCCP Ha 6a3e yrJIerpaepHTHbIX
TKaHeH B TepMoaKTHBHoH OnaJIy6Ke npHMeHHlOT yrJIepo,n:HcTble HarpeBa-
TeJIH. MO,n:YJIbHble HarpeBaTeJIH BbITIOJIHHlOTCH 3JIaCTHlJHbIMH, m6KHMH
H .iKeCTKHMH. TeMrrepaTypa HarpeBa ,n:OCTHraeT 180 cC. I1x CpaBHIfTeJIbHO
BblCOKaH CTOHMOCTbKOMneHcIIpyeTcH MHoroKpaTHoH 060palJIIBaeMOcTblO
II ,n:OJIroBelJHOCTblO.

MOHOJIIITHble KOHcTpyKIJ,IIH B03BO,n:HT06bIlJHO B O,n:IIH HpyC. llpIIMe-
HeHIIe .iKe nOHpycHoH cxeMbI B03Be,n:eHIIH TaKHX KOHCTpyKIJ,IIH B03MO.iKHO
TOJIbKO npH TeXHIIlJeCKOH HenpHeMJIeMOCTH O,n:HOHpycHoro B03Be,n:eHHH.
DPII 3TOM CJIe,n:yeT pyKoBO,n:cTBoBaTbcH CJIe,n:ylOIIJ,HMHpeKoMeH,n:aIJ,HHMH:
rrpII BblCOTe KOHCTpyKIIHH 4-8,5 M - ,n:BaHpyca, a 60JIee 6 M - TpH
Hpyca.

DPII BbI60pe BH,n:aKpenJIeHIIH IIJ,HTOBHaH60JIee rrpe,n:nOlJTHTeJIbHbIKJIH-
HOBbIe coe,n:HHeHH51KaK HaIIMeHee Tpy,n:oeMKIIe rrpII c60pKe H pa360pKe
OnaJIy6KII.

DPII rrpOH3Bo,n:CTBeorraJIy60lJHbIX pa60T Ha BbICOTe,n:o3 M HCrrOJIb3YlOT
He60JIbilme flo,n:CTaBKHB BII,n:eIIHBeHTapHblx CTOJIHKOB,a Ha BblCOTe60JIee
3 M - 6JIOlJHble flO,n:MOCTH.

Depe,L\ 6eToHIIpoBaHIIeM Bce BII,n:bI orraJIy60lJHbIX IIJ,IITOB, 3a HCKJIlOlJe-
HHeM HeCbeMHbIX, rrOKpbIBalOT aHTIIa,n:re3IIOHHbIMD rrOKpbITHHMH, B KaLJe-
CTBe KOTOPbIX CJIy.iKaT BO,n:ocToHKaH epaHepa, pe3HHa, rrOJIH3THJJeH HJIH
rrOJJImp0III1JJeH. Dpe,L\rrOlJTHTeJIbHeerrOKpbITHH, 06JIa,L\alOIIJ,He60JJbllleH ,L\OJI-
rOBelJHOCTbIOH HaIIMeHbllleH a,L\re3HeH K 6eToHy, HanpHMep rrOJIH3THJIe-
HOBbIe JIHCTbI TOJIIIJ,HHOH3-5 MM.

1l0cJIe BbI60pa H 060cHoBaHHH rrpIIH51TOH OrraJIy6KH orrpe)J,eJI51lOTee
o6beMbI, a TaKIKe rrO,L\ClJHTbIBalOTo6beMbI pa60T no yCTpOHCTBy JIeCOB,rro):(-
,L\epIKHBaIOIIIHx OrraJIy6Ky. OO,L\,n:epIKIIBaIOIIJ,He3JIeMeHTbI OrraJIy6KIJ 06bllJ-
HO IJ3rOTaBJIHBaIOT H3 MeTaJIJIa. B 60JIblllHHCTBe CJIylJaeB HHBeHTapHble
MeTaJI.nHlJeCKHeJIeca H3roTOBJIHlOTC51IIeHTpaJIH30BaHo COBMeCTHOC3aro-
TOBKO~ IIII1TOB OrraJIy6KI1. KOHCTPYKIJ,I1H rrO,L\,n:epIKH~aIOIIJ,I1XOrraJIy6Ky
yCTpOHCTB (JIeCoB) 3aBI1CI1TOT TI1rra OrraJIy6KH, rrpOJIeTa H .rtp. OpH ee pa-
ClJeTe c.ne)l,yeT BbI6I1paTb HaH60JIee HeBblro,n:Hble COlJeTaHI1H Harpy30K.
llpom6 3JIeMeHTOB OrraJIy6KH rro)l, B03)l,eHCTBHeM BOCrrpI1HIIMaeMblx HMH
Harpy30K He )l,OJIIKeH rrpeBbIlllaTb CJIe)l,ylOIIJ,IIX3HaLJeHHH: )l,JIH OrraJIy6KH
OTKpblTblX JJIweBblX rrOBepXHOCTeH KOHCTpyKIJ,HH- 1/400 rrpo.neTa 3.ne-
MeHTa OrraJIy6KH, a )l,.nH CKpbITbIX rrOBepXHOCTeH KOHCTpyKIIHH - 11;250
rrpo.neTa 3JIeMeHTa OrraJIy6KH; ,L\.nHyrrpyroro rrpom6a HJIH rrpOCa)l,KI1 IIO)l,-
,n:ep)KI1BalOIIJ,I1Xorra.ny6Ky. IIJ,HTOB- 1/1000 cB060,L\HOro rrpOJIeTa COOT-
BeTcTByIOIIJ,liH KOHCTpyKIJ,liH.
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06'OeM onaA.y60i.(.f{,blXpa6om, 3aBliC51IIJ,liHOTnJIOIIJ,a,n:lipa3BepHyToH rro-
BepxHocTli, corrpliKaCalOIIJ,eHCH C 6eToHoM, BbIlJHCJIHIOT B KBa,n:paTHblx
MeTpax. DJIoIIJ,a)l,b OrraJIy6Kli rrpliHliMaeTcH rro reOMeTpI1lJeCKliM pa3MepaM
IIJ,HTOB6e3 YlJeTa Bblpe30B (HaJIlilJlie Bblpe30B YKa3bIBaeTcH Il xapaKTeplic-
THKe OrraJIy6KH). 06'beM pa60T no yCTpOHCTBy JIeCOB TaKIKe orrpe)l,eJIH-
eTCH B KBa,n:paTHbIX MeTpax H lJHCJIeHHOpaBeH rrJIOIIJ,a,n:HrrpOeKIJ,HH JIeCOB
Ha BepTHKaJIbHyIO rrJIOCKOCTbrro eppOHTy pa60T. 06beM pa60T rro pacrra-
JIy6Ke KOHCTpYKIJ,HH,pa360pKe JIeCOBH rro,n:MOCTeHlJHCJIeHHO paBeH CyM-
Me rrJIOIIJ,a)l,eIIyCTpaHBaeMbIX OrraJIy6KH, JIeCOBH rrO)l,MOCTeH.Bce paClJeTbl
rro onpe,n:eJIeHIllO 06beMoB orraJIy60lJHbIX pa60T IJ,eJIeC006pa3Ho BbITIOJIHHTb
B Ta6JIHlJHOHepopMe (Ta6JI. 2.14).

rrapaMeTpbl Il\HTa I
HaHMeHOBaHHe

06Il\ee
Mac-

MapKa KOJIHtIe .• TIJlo-
KOHcTpyKTHBHoro Il\HTa IIIH- )J;JlH- TIJIOIl\a,l\b, Mac- CTBO Il\a,l\b, ca,

SJIeMeHTE pHHa, Ha, M2 ea, IqHTOB, M2 T

M M T lilT.

-- --
I 2 3 4 5 6 7 8 9

OOCJIe rrO)l,ClJeTa06IIJ,eH rrJIOlT.l,a,n:HH MaCCbIOrraJIy6KH rro KaIK)l,oMy KOH-
CTpyKTHBHOMy 3JIeMeHTy He06xo)l,HMO orrpe,L\eJIHTb06IIJ,ylO rrJIOIIJ,a,n:bH Mac-
cy OrraJIy6KH, Heo6xo,n:HMble )l,JIH BbITIOJIHeHHHpaClJeTHOrO o6beMa 6eToH-
HbIX pa60T.

KalJeCTBeHHbIM rrOKa3aTeJIeM OrraJIy6KH HBJIHeTCHee 060palJI1BaeMOCTb,
T. e. B03MOIKHOCTb MHoroKpaTHoro HCrrOJIb30BaHHH. OpHMeHeHHe HHBeH-
TapHOH MHoroo6opalJHBaeMOH OrraJIy6KH H3 yHIIepIIIIHpoBaHHblX 3JIeMeH-
TOB II YKpymleHHblx 6JIOKOB- O,n:HOH3 OCHOBHbIXTpe60BaHHH rrpH BbI-
60pe BH)l,a II KOHCTpyKIIHII OrraJIy6KH. 060palJHBaeMOCTb OrraJIy6KH orrpe-
,n:eJI51eTCHKaK lJaCTHOeOT )l,eJIeHHH ,n:JIliTeJIbHOCTHyCTaHoBKH o,n:HOTHrrHOH
OrraJIy6KH Ha 06beKTe Ha ,n:JIHTeJIbHOCTbIJ,IIKJIa o60pOTa O,n:HOro KOMrrJIeK-
Ta OrraJIy6KH.

060palJHBaeMOCTb OrraJIy6KH, IJ,HKJIOB,

a

~m
i=l

Z = n+ 1 + (Atdk);

a

r,n:e ~1 m - o6IIJ,ee lJHCJIO3aXBaTOK Ha Bcex Hpycax coopy.iKeHHH; n =
0= 4 - KOJIHlJeCTBOrrpOCTbIX rrpOIJ,eCCOB;A - KOJIHlJeCTBOpa60lJHX CMeH
B CyTKII (npHHI1MaeTCH 1CMeHa); t6= 1-6 - BpeMH BbI)l,epIKIIBaHHH 6e-
TOHa B OrraJIy6Ke, CyT.; k = 1 - rrp0)l,OJIIKHTe.nbHOCTbyCTaHoBKH orraJIy6-
KH Ha O)l,HOI13aXBaTKe.

I~eo6xo,n:HMoe KOJIHlJeCTBOKOMnJIeKTOB OrraJIy6KH

(2.39)
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ITPH rrpHMeHeHHH pa300pHO-rrepeCTaBHOll orranyoKH OOOpa~HBaeMOCTb
H HeOOXO,n:HMOeKOnHqeCTBO ee KOMrrneKTOB orrpe,n:eJJHIOTOT,n:enbHO ,n:nH
Ka2K,n:OrOKOHCTpyKTHBHorO 3neMeHTa coopy2KeHHH. )lnH 0pl1eHTHpOBO~-
HbIX paCqeTOB ueJJeCOOOpa3HOrrOJJb30BaTbC51,n:aHHbIMHTaon. 2.15.

2.15. MHHHMaJlbHall ooopa'IIIBaeMocTb OnaJlyoKH, IlJlKJlOB [2]

MaTepuaJl rJaJlyobr I DOl\l\eplKuBaro-
Tim onaJlyor<!l ~He 3JIeMeHTbI

MeTaJlJl <l>aHepa ,n:epeBo U3 CTaJIH

MeJIKOlI(HToBall 100 200
KpynHOlI(HTOBall, nO,U'beMHO-ne- 120 30 20 120
pecTaBHall, 6JIOQHall

200 20006beMHo-nepecTaBHall
CKOJIb311lI(all 300 60 30 600
[OpH30HTaJIbHO nepeMelI(aeMall 400 80 40 800

)ln51 OKOHqaTenbHoro peweHHH BOrrpOCa 0 ueneCOOOpa3HOCTl1rrpl1Me-
HeHl1H TOro l1nl1 l1HOrO THrra OrranYOKl1 rrpH B03Be,n:eHl1l1 KOHKpeTHOrO
3,n:aHl151l1nH cOOpY2KeHl151 (KOHCTpyKTHBHorO 3JleMeliTa) corrOCTaBn51IOT
CeOeCTOI1MOCTbI1 Tpy,n:oeMKOCTb BbIllOnHeHH51 orranYOO~HbIX paOOT.

ApMaTypHbIe pa60Tbl. Ap.Mamypot1 Ha3bIBaIOTC51CTanbHble CTep2KHH
11 rrpOBOnOKa pa3nH~HOll epOPMbI (Kpyrnble, rrepHO,n:HqeCKOrO rrpoepl1n51).,.
KaHaTbI, CeTKH, rrJJOCKHeH 06'beMHble KapKaCbI, 5lBJJ51IOIUHeC51COCTaBHOI1
qaCTbIO IKene306eTOHHbIX KOHCTPYKTI1BHbIX9JJeMeHTOB(pIlC. 2.11). OCHOB-
HbIe Tpe60BaHIl51 K apMaType 06ycnoBneHbI He06xo,n:I1MOCTbIO ~e COBMe-
CTHOll pa60TbI C 6eTOHOM. ApMaTypa ,n:OnIKHa 06na,n:aTb XOpOWeIl Cuerrn51-
eMOCTbIOC 6eTOHOM, HMeTb HeOOXO,n:HMbleepI13IlKO-MeXaHHqeCKIle, rrpOqHO-
CTHble H TeXHOJJOmqeCKHe KaqeCTBa. ApMaTypy KnaCCHepHUHpyIOT rro pa3-
nl1qHbIM rrpH3HaKaM (pHC. 2.12). B CTpoHTenbcTBe B K3qeCTBe ap1vI3TypbI
rrpl1MeH51IOTC51KOHcTpyKUHoHHbIe yrJJep0,UIlcTble II HIl3KonefHpoBaHHble
CTanl1. B p51,n:ecnyqaeB 1vI02KeTHcrronb30BaTbC51 HeMeTanJmqeCKa51 aplvIa-
Typa (HarrpIlMep, CTeKnOnJJaCTHKOBa51B BIl,n:e py6neHoro CTeKJI51HHOrO
HJIH ac6ecToBoro BonoKHa).

ITo Ha3HaqeHIlIO ap1vI3Typy no,n:pa3,n:en51IOTHa pa60~yIO, MOHTaIKHyIO,
pacrrpe,Uem1TenbHyIO, KOHCTpyKTIlBHylO II aHKepHyIO (3aKJIa,n:H~Ie,UeTaJII1).
Pa60qa51 apMaTypa CJIy2KHT,Un51BOCrrpH51TH51paCqeTHbIX yCl1nHl1, B03HHKa-
IOIUHX OT BHeWHHX Harpy30K 11C06CTBeHHOll CHnbI T5I2KeCTl1KOHCTpyKI.l,HH;
OHa MOIKeT 6bITb HeHanp5IfaeMOll H Harrp5IraeMoll. MOHTa2KHa51 aplvIaTypa
OOeCIIeqHBaeT 2KeCTKOCTbapMaTypHoMy KapKacy B rrpouecce ero C60pKH,
TpaHCnOpTIlpOBaHl15I H yCTaHOBKH. Pacnpe,n:emITeJIbHa51 apMaTypa rrpe,n:-
Ha3HaqeHa ,UJI51paBHOMepHoro pacnpe,n:eneHH51 Harpy3KH lvIe!K'uY CTepIK-
H51MH pa60qell apMaTypbI. Coe,UHHeHHe paCIIpe,n:enl1TenbHOH apMaTypbI
C pa60qell C nOMOIUbIO CBapKH HnH B513Kl1 OOeCrreqHBaeT IlX COBlvIeCTHYIO
pa6OTy. KOHCTpyKTHBHa51 apMaTypa He06xo,n:HlvIa ~n51 BOCIIpl151Tl15IHanp51-
2KeHl1ll B 6eTOHe, KOTopble B pac~eTe KOHCTpyKUHl1 He Y~l1TbIBaIOTC51(Ha-
npl1Mep, B oronOBKe CBal1, B MeCTax 113MeHeHl151CeqeHl151KOHCTpyKUl1l1).
AIIKepHyIO apMaTypy (3aKna,UHble ,n:eTaJIl1) 113rOTaMl1BaIOT 113 apMaTyp-
HOll CTanl1 Ilnl1 epaCOHHoro npOKaTa 11 npl1Kpenn5IIOT K apMaType C no-
MOrubIO CBapKll linl1 B513anbHOll npoBonoKli.
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2.12. KJIaCCH<pHKaU:HlI apMaTypbI no xapaKTepHbIM npH3HaKaM

ITPli apMlipOBaHl1l1 IKene300eTOHHbIX KOHCTpyKUl1ll Cne,n:yeT pyKOBO,n:-
CTBOBaTbC51YKa3aHl151Ml1CHHIT 2.03.01-84 «EeTOHHble H }Kene306eToHHble
KOHCTpyKUl1H» (Ta6n. 2.16).

ApMaTypHa51 CTanb 06bI'lHO nOCTynaeT Ha CTpOHTenbHyIO nnorua,n:Ky
OT,n:enbHbIMI1 CTep2KH51Ml1l1nH B MOTKax, yKpynHeHHbIMl1 KOHCTPYKTl1B-
HbIMl1 ,melvIeHTaMH B Bl1,n:eCBapHbIX ceTOK, rrnOCKHX l1JJl1 npOCTpaHCTBeH-
HbIX KapKaCOB (PI1C. 2.13). ApMaTYPHble CeTKl1 npl1MeH51IOT,n:n5IapMl1pOBa-
HI1H epyH,n:aMeHTOBI1TOHKOCTeHHblX IKeJIe300eTOHHbIX KOHCTpyKUl1ll (nJIl1T
nepeKpbITHll 11 nOKpbITl1ll, rrpOCTpaHCTBeHHbIX rroKpb:Tl1ll, 060nOqeK, CTe-
HOK oyHKepoB). I1x 113rOTaBnl1BaIOT 113 apMaTypHOl1 CTanl1 ,n:l1aMeTpOM
3-10 MM B Bl1,n:errJIOCKl1X113,n:eJIl1ll,n:nl1HOll,n:o3700MM I1nl1 py nOHOB Mac-
COll ,n:o 150 Kr. ITnocKHe 11rrpocTpaHcTBeHHble KapKacbI I1CrrOnb3YIOT npH
aplvIl1pOBaHl1l1 KonOHH, oanoK, rrporoHoB I1 pl1renell.

067Je.Mblap.MamypHblx pa60m paCCQI1TbIBaIOTC51OT,n:enbHO,n:n51Ka2K,n:oro
KOHcTpyKTHBHoro 3JIelvIeHTa 3,n:aHI15Il1JII1 coopY2KeHl151Ha OCHOBaHl1l1crre-
UHepHKaUHll. ITPl1 yCTaHoBKe apMaTypbI OT,n:eJIbHbIMIlCTep2KH51Mll OO'beMbI
paooT HCQHCJI51IOTB TOHHax, a npl1 apMl1pOBaHl1l1 apMaTypHbIMIl KapKaca-
MIl - B IIlTyKax.



2.16. OCHoBHble BHJ\b1 apMaTypHoH CTaJlH H 06J1aCTb ee npHMeHeHHSI
B lKeJle306eToHHblX KOHCTPYI{I.\HSlX(CHHn 2.03.01-84)

BHiI apMaTypbl H ,[lOKyMeHT,
perJJaMeHTHpYIOll.\Hi'
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2.13. BnJJ:bl apMaTypbl:
a - KpyrJIa~ rOp~qeKaTaHa~ cTallb; 6 - rOp~'1eKaTa>IaH CTaJIb nepHo,[lH'IeCKOrO npoQJHJI>I; B - ro-
p5l'IeKaTaHa5I CTaJIh; e - XOJIOAHO-CIIJIIOIIJ.enHa51Cl'aJIb~ iJ - nJIOCKII.M: cBapHofi KapKac; e - npo.
cTpaHcTBeHHhIfi KapKac; Ole - cBapH2£ llJIOCKaa ceTKa;s 10- pyJIOHHa» ceTKa

CTep)lWeBall fOpll'leKaTa- A-I
Hall fJlaJJ:Kall,

rOCT 5781-82

CTeplKHeBaH fOpHlJeKaTaH-
Hall nepllO,lllllJeCKOrO rrpo-
<pIlJllI, rOCT 5781-82,
roCT 10884-81

CTeplKHeBaH TepMOMexa.
HHlJeCKn yrrpOlJHeHHall ne·
pHO,lllllJeCKOfO rrpo(jJUJllI,
rOCT 10884-81

CTeplKHeBa5I, yrrpOlJHeH'
lJali BbITlIlKKOll, nepHO,llH-
HeCKoro npocjJwIH
06bIKHoBeHHall apMaTyp-
Hall npOBOJIOKa nepnO,llH·
lJeCKoro npO<pHJllI,
rOCT 6727-80
BblcOKOnpOlJHall apMaTyp-
Hall npOBOJIOKa,
rOCT 7348-81
ApMaTypHble KaHaTbI,
rOCT 13840-68

I(JJacc
apMaTy-

Pbl

A-II
A C ·11
A·IIJ

A-IV
A·V
A-VI
Ac-IVK
AT-rveK
AT-VIK

B-I1
Bp-I1

K-7
K-19

B KalJeCTBe HeHanplifaeMoil apMaTypbI
JJ:JllI 1l3rOTOBJleHlili apMaTypHblx ceTOK
H KapKaCOB BbICOTOil JJ:O400 MM

,LLJIlI apMHpoBaHllli npeJJ:BapllTeJIbHO Ha-
nplIJKeHHbIX KOHCTpyKUHil

6-15 B KalJeCTBe HanpliraeMoil apMaTypbI JJ.JllI
14 H3rOTOBJIeHil1i npe,llBapllTeJIbHO nanplI-

lKeHHblX lKeJIe306eToHHbIX KOHCTpyKUHil

10-80
10-32
6-40

10-32
10-32
10-22
10-32
10-28
10-16

,LLJIli 06bIlJHOil (HeHanpllraeMoil) apMa-
Typbl B KalJeCTBe pa60lJeil (rronepelJI-IOil),
MOHTalKHoll H KOHCTpyKTHBHOll, JJ.JIH H3-
rOTOBJIeHHH rreTeJlb lKeJIe306eToHHbIX
H3JJ:eJlllll, ,llJIli cBapKH ceTOK H KapKacoB
AHaJlorulJHO A-I, JJ.JllI CBapKIl ceTOK Il
KapKaCOB
,LLJI5I pa60lJeil apMaTypbI UpH H3fOTOB-
JIeHHH 06bIlJHbIX lKeJIe306eTOHHbIX KOH-
CTpyKUHll
,LLJIlIHanpllraeMoll apMaTypbI B ,llJIHHHO-
MepHblX KOHCTpyKUHlIX npOJIeTOM 60JIee
12 M
B npeJJ:BapHTeJIbHO HanplilKeHHblx lKe-
JIe306eToHHbIX KOHCTpyKUHlIX. B arpec-
CIlBHblX cpe,llax, H3fOTOBJIeHHblX H3 liMa-
KoneM306eTOHa HJlH Ha OCHOBe UIJIaKO-
rrOpTJlaHJJ:ueMeHTOB

pOBaHI-Ible C60pHbIe .>KeJIe306eTOHHbIe9JIeMeHTbI) rOTOBbIX apMaTypHbIX
113,lJ,emIii: ceTOK, IIJIOCKHX llJIH IIpOCTpaHCTBeHHbIX KapKaCOB. Ha CTpOll-
TeJlbCTBO, KaK IIpaBHJIO, apMaTypHbIe H3,lJ,eJIH511I0CTYlIalOT B BH,lJ,eCeTOK,
IIJlOCKHX KapKacOB H He60JlbWOrO Ko.'mqeCTBa OT,lJ,eJlbHbIX CTep.>KHeH.
B MOHOJIHTHbIX .>KeJle306eTOHHbIXKOHCTpyKIIH51X ,lJ,Jl51apMHpOBaHH51 IIJIHT
TOJIIIIHHOH,lJ,010 CM 06bIQHO YKJIa,lJ,blBaIOTapMaTypHbIe ceTKH B O,lJ,HHP51,n.
)J.JI51KOHCTpyKIIHH TOJIIIIHHOH 12 CM H 60JIee H3 ceTOK H rrJIOCKHX KapKa-
COB co6HpalOT H CBapHBalOT npOCTpaHCTBeHHbIe KapKaCbI, rrpHMeH5IeMbIe
B CTeHax, 6aJIKaX, nporoHax, pHreJI5IX, epyH,lJ,aMeHTax.

ECJIH B 3a,lJ,aHHHHa IIpoeKTHpoBaHHe YKa3aHa TOJIbKOHHTeHCHBHOCTb
apMHpOB3HH51 MOHOJIHTHOH )KeJIe306eToHHoH KoHCTpyKIIHH, TO rrpo-
eKTHpoBIIIHK caMOCT051TeJIbHOYTOQH5IeTKOJIHqeCTBO,pa3MepbI H Maccy npo-
CTaHCTBeHHbIX KapKaCOB.

Pa3MepbI IIpocTpaHcTBeHHoro apMOKapKaca B nJIaHe IIeJIeco06pa3HO
IIpHHHM3Tb (YQI1TblBa51 nepeB03Ky Ha IIJIOIIIa,lJ,KY) COOTBeTCTBeHHOpas-
MepaM KY30B3 60pTOBOii rpy30BoH 3BTOMalIlHHbI HJIH 60pTOBoro rrOJIy-
rrpHIIen3 (Ta6JI. 2.17).

]LJI5I Tp3I1CIIOpTHpOBaHH51 60JIblIlHX 06'beMOB KpyrrHbIx apMaTypHblx
H3,lJ,eJIHH H3 3HaqH'reJIbHbIe paCCT051HH5IHClIOJIb3YlOT .>KeJIe3HOJJ.0P0.>KHbIH
TpaHclIopT.

ECJIH B 3a,lJ,aHHHYKa3aH rrpoIIeHT (OT 06IIIeH MaccbI) apMaTypbI, yCTa-
HaBJIHBaeMOH OT,lJ,eJIbHbIMHCTep.>KH5IMH(HarrpHMep, B MeCTax CTbIKOBKH
apMoKapKacoB), He06xo,lJ,HMO3TO yqeCTb IIpH orrpe,lJ,eJIeHHHMaCCbI apMo-
KapKacoB, c06HpaeMbIx Ha IIJIOIIIa,lJ,Ke. Tor,na B Be,lJ,OMOCTb1I0,n:CqeTa060-
eMOB pa6oT, rrOMHMOycTaHoBKH rOTOBbIX IIpocTpaHcTBeHHbIx apMoKap-
KaCOB, BKJIIOQalOTTaK.>KeyCTaHoBKy apMaTypbI BpyqHylO OT,lJ,eJIbHbIMHcTep-
.>KH51MH.

KaK yKa3blBaJIOCb, MOHOJIHTHbIe .>KeJIe306eToHHble KOHCTpyKIIHH TOJI-
IIlIlHOH 60JIee 12 CM apMHpylOTC51 IIpocTpaHcTBeHHbIMH KapKacaMH. IlpH
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IlpH OTCyTcTBHH clIeIIHepIIKaIIHH Ha apMaTypHbIe H3JJ.eJIH5IcO,lJ,ep.>Ka-
HHe apMaTypbI B .>KeJIe306eToHHoH KOHCTpyKIIHH MO)KeT 6bITb 3a,lJ,aHo
K09epepHIIHeHToM apMHpOBaHH5I 11, paBHbIM OTHOlIleHHIO 06IIIeH IIJIOIIIa,lJ,H
1I0nepeqHOrO CeqeHH5I pa60QHX CTep.>KHeH K nJIOIIIaJJ.HCeQeHH516eToHa H
BbIpa.>KeHHoMy B npoIIeHTax, T. e. It = (F alF 6) 100. )J.JI5I Ka.>K,lJ,oroBH,lJ,a
.>KeJle306eTOHHbIX KOHCTpyKIIHH KOsepepHIIHeHTapMHpOBaHH5I IJMeeT CBoe
3HaQeHHe.

MHHHMaJIbHOe 3HaQeHHe K09epepHIIHeHTa11 ,lJ,JI5IpaCT5IHyToH 30HbI KOH-
cTpyKIIHH 3aBHCHT OT KJIaCCa 6eToHa, MapKH apMaTypHoH CTaJlH H BH,lJ,a
apMaTypbI. ]LJl5I CTep.>KHeHpaCT5IHyToH 30HbI OH MO.>KeT6bITb 3a,lJ,aHB npe-
,lJ,eJIax0,1-0,25 %, a ,lJ,JI5IC)KaTOH 30HbI -,lJ,0 0,5 %. 3Ha5I Maccy 6eTo-
Ha, YKJla,lJ,bIBaeMOroB O,lJ,HH6JIOK (KOHCTPYKTHBHbIH9JIeMeHT), H yMHO.>KHB
Ha IIpOIIeHT apMHpOBaHH5I, paCCQHTbIBalOT 06'beM apMaTypbI B KHJIO-
rpaMMax.

ApMaTypHbIe pa60TbI BbIl10JIH5IIOTC5InOCpe,lJ,cTBoMMexaHH3HpoBaHHoH
YKJIa)J.KH HJIH yCTaHoBKH B no,nroTOBJIeHHylOonaJIyoKy (HJIH Ha CMOHTH-
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2.17. rpY30no~beMHocTb II pasMepw Ky30Ba aBToTpaHcnopTHWx cpe~cTB
(~~HnepeB03KII ona~yoKII II apMaTypHwx 113~e~IIH)

I fpY30- l BHyrpeHHHe pa3Mepbl Ky30R", M I norpY30Q.
no,u,'beM- I HaH BbICO-
HOCTb, T ,nJIHHa I IlIHpHHa BblCOTa Ta, M

EOPTOBble aBTOJuo6u/tu

3HJ1-130 4 3,75 2,32 0,68 2,05
Ypa.JI-875C 4,5 3,9 2,4 0,87 1,42
MA3-500 7,5 4,86 2,32 0,66 1,31
KA3-214B 7 4,56 2,5 0,93 1,65
KaMA3-5320 8,8 5,2 2,32 0,5 1,37
KpA3-257 12 5,77 2,48 0,82 1,63

ABTOJlto6u/tbHble npuu,enbl u no/tynpuu,enbl

MA3-5243 6,8 4,94 2,39 0,61 1,44
KA3-717 11,5 7,5 2,24 0,59 1,39
MA3-215B 12,5 7,53 2,48 0,84 1,48

[JpUllenbl-TfWfce/t0803b1

l.J:M3AIl-5203B C TllraQOM, 20 6,43 3 1,34
MA3-503A
l.J:M3AIl-5208 C TllraqOM, 40 4,88 3,2 1,14
KpA3-255, K-700, MA3-500,
T-IOO
l.J:M3AIl-5212 C TllraqOM, 60 Il,68 3,23 0,9
MA3-537f
ATY· 75 C TllraqOM, 75 10,7 2,57 0,97
Be.JIA3-538
l.J:M3AIl-5530 C TllraQOM, 120 9 3,25
MA3-543, T-180, ,lL.3T-250

ueHTpaJIII30BaHHOH 3arOTOBKe apMaTypHblx II3)l,eJIHH 9¢cjJeKTIIBHOH HBJIH-
eTCH nepeB03Ka nJIOCKHX ceTOK H KapKacoB H c60pKa lI3 HHX npOCTpaHCTBeH-
HbIX KOHCTpyKUHH Ha CTpOHTeJIbHOH nJIOIUa)l,Ke HenOCpe)l,CTBeHHO y MeCTa
yCTaHOBKH. Eho n03BOJIHeT paUHOHaJIbHee HCnOJIb30BaTb ra6apIITbI II rpy-
30nO)l,beMHOCTb TpaHcnopTHbIX Cpe)l,CTB. I1cKJIlOlJeHIIeM MoryT 6bITb CJIy-
lJaH, KOr)l,a KapKaCbI rycToapMIIpOBaHHble IIJIH B 3a)l,aHIIII Ha npoeKTIIpOBa-
HIIe B cneUII¢HKaUIIlO BKJIlOlJeHbI rOTOBble KapKaCbI C YKa3aHIIeM pa3MepOB
II MaCCbI.

DpH yKpynHIITeJIbHOH c60pKe npOCTpaHCTBeHH~X KapKaCOB Ha nJIO-
IUa)l,Ke OHH MoryT )l,OCTHraTb rOpa3)l,0 66JIbIIIIIX pa3MepOB II MaCCbI, lJeM
npHB03HMble c apMaTypHbIX 3aBO)l,OB. 3TO n03BOJIHT nOBbICIITb K09cjJcjJIIUII-
eHT HCnOJIb30BaHII5l rpy30nO)l,beMHOCTII KpaHa II 6JIaro)l,ap5l YMeHbIIIeHIIlO
KOJIIIlJeCTBa KapKaCOB CHII3IIT TpY)l,OeMKOCTb H COKpaTIIT CpOKII pa60T.

CJIe)l,OBaTeJIbHO, npII OTCyTCTBIIII B 3a)l,aHIIII rOToBOH cneUH¢IIKaUIIII
apMaTypHblx II3)l,eJIHH npoeKTHpoBIUHKy He06xo)l,HMO COCTaBIITb ee caMOCTO-
HTeJIbHO (Ta6JI. 2.18). B cneuII¢HKaUIIII apMaTypbI LI,OJI:m:HbI6bITb nepeqIIC-
JIeHbI: KOHcTpyKTIIBHble 9JIeMeHTbI, apMIIpyeMble TOJIbKO ceTKaMH (nJIHTbI
nepeKpbITIIH TOJIIUIIHOH )l,0 12 CM); apMHpyeMble nJIOCKIIMII H npOCTpaH-
CTBeHHbIMH Kap KacaMII (CTeHbI, ¢YH)l,aMeHT~ KOJIOHH, CTeH, 60JIee TOJIC-
Tble nJII1TbI, 6aJIKII, pIIreJIH, nporOHbl). B nOCJIe)l,HeH CTpOKe YKa3bIBaeTCH

2.18. CneI.\IIl!JIIKaI.\IIH apMaTypHblx 113~e~IIH B KOHCTPYKI.\II11X 3~aHIIH no HpycaM
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Macca apMaTypbI, yCTaHaBJIIIBaeMOH OT)l,eJIbHbIMI1 CTep:m:HHMII~ B nOCJIe.n;-
HeH rpa¢e npHBo.n;IITC5l o6IUaH Macca apMaTypbI, Heo6xo)l,IIMOII ,l(JIH apMII-
pOBaHII5l ,l(aHHOro KOHcTpyKTHBHoro 9JIeMeHTa. i'!Tor no rpa¢e 18 - 9TO
o6IUIIH 06beM apMaTypbl Ha B03BeLI,eHIIe Bcero 3)l,aHIIH.

ClIeUH¢IIKaUIIlO BbInOJIHHlOT lIO Ka:m:LI,OMyKOHCTpyKTIIBHOMy 9JIeMeH-
Ty 3LI,aHIIH IIJIII COOpy:m:eHII H, a LI,JIH06beKToB, I1MelOIUIIX HeCKOJIbKO pa3-
HOTIIlIHbIX 9Ta:m:eH,- II lIO OTLI,eJIbHbIM 9Ta:m:aM.

Onpe)l,eJIeHlfe OObeMOB oeTOHHblX If 1KeJIe300eToHHbIXpaooT: DpH
nO,l(CqeTe 06beMoB pa60T lIO B03Be,l(eHHlO MOHOJIHTHbIX KOHCTpyKUHII lIpe·
LK,l(e Bcero He06xo,l(IIMO Ha OCHOBaHlI1I nOJIyqeHHOrO 3a)l,aHHH Ha lIpoeKTII-
pOBaHIIe 1I3YlJIITb Bce BII)l,bI II Tiinopa3Mepbl KOHCTpyKTIIBHbIX 9JIeMeHTOB,
HX MaTepHaJI II pa3MepbI. 3aTeM crpylIlIIIpoBaTb Bce OLI,I1HaKOBble lIO
TIInaM II pa3MepaM KOHCTpyKUHII, onpe)l,eJIH1b 06beM 6eToHa KaLK,noro
TlInOBoro 9JIeMeHTa (KOHCTpyKUIIH) II nOJIyqeHHbIH pe3YJIbTaT yMHOLKIITb
Ha HX 06ruee KOJIIIqeCTBO B ,naHHoH rpynne.

06beM LKeJIe306eToHHbIX II 6eToHHbIX epYH)l,aMeHTOB lIO,n 3,l(aHIIH II co-
opyLKeHIIH IICqIICJI5leTC5l 3a BblqeTOM 06beMoB CTaKaHOB, HI1W, npoeMoB,
KOJIo,nueB II .n;pyrHx 9JIeMeHTOB, He 3anOJIHHeMbIX BO BpeM5l 6eTOHHpOBa-
HII5I. 11TorOBble pe3YJIbTaTbI no KaLKLI,OHrpynne KOHCTPYKTI1BHbIX 9JIe-
MeHTOB 3aHOCHT B 06IUYlO Be)l,OMOCTb (Ta6JI. 2.19). B KOHue Ta6JIl1UbI CyM-
MIIpoBaHIIeM ,naHHblX rpacjJbl 9 onpe,neJIHlOT 06IUIIH 06beM 6eToHHbIX pa60T
no 06beKTy.

2.19. Onre~e~eHHe oObeMoB MOHOJlIITHblX oeToHHblX H lKeJle300eToHHbiX pao OT ne

llpycaM II 3aXBaTKaM

Pa3MephI, M
0

OOneM, M'

<ii' " '"MapKa Eo
"'''' '"KOHCTpyKTHBHbl1l '" 0: 1rl o:~ Eo

3JIeMeH" " '" 0: '" ". !J;" 00: '"SJIeMeHT 0: §~ •... " 0:Ta 0: " ".:'. 0:'.p. 0: ~ or'" 0': "p. 0:"£t 2r "'0 "!:~ '"a ~s P..e- Om 0
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[JOaCilem 067JeMOB rPwlCJaMeHmOB. Do KOHCTpyKTHBHbIM peweHHHM
MOHOJIHTHble. epYH,l(aMeHTbI MoryT 6bITb JIeHTOqHble II OT,l(eJIbHO CTOHIUl1e.
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r,n:e II> 12- paCCT051HIle Me2K,n:yCOOTBeTCTBeHHOnpO,n:OJIbHbIMIl Il nOnepeq-
HbIMIl OC5IMIl <pyH,n:aMeHTOB,M.

06beM JIeHTOqHbIX <pyH,n:aMeHTOBpa3JIllqHOrO rrOrrepeqHOrO CeqeHIUI
(pllC. 2.14, 6) BblqIlCJl5:IlOTrro OT,n:eJIbHbIMyqaCTKaM C o,n:llHaKOBbIMll rro-
rrepeqHbIMll CeqeHII5IMll, a pe3YJIbTaTbI paCqeTa rro yqaCTKaM CyMMllpylOT:

Fj

.c ..C)fN ~~ OJ
f

1
aJ 1 1az iJ
at

r,n:eF 1, F 2 , ••• , Fn - rrJIOIll.a,n:llCeqeHllH <pyH,n:aMeHTOBHa OT,n:eJIbHbIXyqac-
TKax C o,n:IlHaKOBbIMIl CeqeHll5IMll, M2; L1, L2, ••• , Ln- ,n:JIllHbI COOTBeT-
CTBylOIlI.llX yqaCTKOB, M.

06beMbI OT,n:eJIbHOCT05IIlI.llX cToJI6qaTbIX <pYH,n:aMeHTOBnOCT05:IHHOro
CeqeHll5:I

r,n:e F - rrJIOIll.a,n:brrOrrepeqHOrO CeqeHll5:I <pyH,n:aMeHTa,M2; H - BbICOTa
rpyH,n:aMeHTa, M.

OT,n:eJIbHOCT05IIlI.Ile rpyH,n:aMeHTbI(no,n:KOJIOHHbI,CTOHKll) 06blqHO llMelOT
cTyrreHqaTylO rpOpMy (pllC. 2.14, e) Il IlX 06beMbI M02KHO orrpe,n:eJIIlTb no
rpopMyJIe

r,n:eaI> a2, ••• , an- ulllpllHa cTyneHIl rpyH,n:aMeHTa, M; b1, b2, ••• , bn- ,n:JIIl-
Ha cTyrreHll rpyH,n:aMeHTa, M; hI> h2, ••• , hn- BblCOTa cooTBeTcTBylOIlI.eH
cTyrreHH rpyH,n:aMeHTa, M.

<PYH,lI.aMeHTbIfJIy60Koro 3aJI02KeHII5I qaIll.e IlMelOT MHoroC'ryrreHqaTY~
<POpMy C rrpllMcpHO paBHbIMIl yCTynaMIl B rrJIaHC Il no BbICOTe Ka2KJJ.OH
cTyrreHll (pllC. 2.14, 8). 06beM TaKoro rpyH.rr.aMeHTa M02KHOpaCCqHTbIBaTb
rro yrrpOIll.eHHOH rpopMyJIe KaK 06beM yceqeHHOH qeTblpCXrpaHHoH nllpa-
MIl.rr.bI:

F + f -.L. (P )Vr•3 = -2- hn ( 0,072- hn hn,

r,n:e F - rrJIOIll.aJJ.bHIl2KHerO OCHOBaHIl51 rrIlpaMIl,n:bI, M2; t - nJIOIll.a,n:b
BepXHero OCHOBaHH5:I fIlIpaMH.rr.bI, M2; hn- BblCOTa nIlpaMIl,n:bI, M; P-
nepHMeTp HI12KHerOOCHOBaHI151,M.

06'beMbl KO/lOfifi. )KeJIe306eToHHble MOHOJIIlTHble KOJIOHHbIMoryT 6bITb
KBa.rr.paTHoro, np5lMoyrOJIbHOrO, KpyrJIOro, MHororpaHHoro Il JJ.pyrIlx ce-
qeHllH. 06beMbI KOJIOHHBcex TllnOB rro,n:CqIlTbIBalOT pa3,n:eJIbHO. Pa3MepbI
lCOJIOHHrrpl1HHMalOT no qepTe2KaM B COOTBeTCTBl1llC 3a.rr.aHIleMHa rrpOeKTI1-
pOBaHIle. 06beM KOJIOHHBblqIlCJI5I1OTno IlX nOnepeqHoMy CeqeHl1lO, yM-
H02KeHHOMY Ha BbICOTy. Dpl1 3TOM BblCOTa KOJIOHH npIlHI1MaeTC51OT Bepx-
Hero o6pe3a ¢yH.rr.aMeHTa (no.rr.KOJIOHHllKa) ,n:oHH3a nJIllTbI (rrpll HaJIHqllll
pe6pl1CTbIX rrepeKpbITHn:) llJIll .rr.oHll3a KanHTeJIen: ~BYTOB)- rrpl1 6e36a-
JIOqHbIX nepeKpbfTll5IX. npH HaJIl1qlll1 KOHCOJIen: llX o6beM BKJIlOqaeTC5I
B 06be:vl KOJlOHH.

06'beMbl nepeKpblmuii u nOKpblmuii. no KOHCTpyKTHBHbIM perneHIl5lM
MOHOJIllTHhle 2KeJIe306eTOHHble rrepeKpbITll51 Il rrOKpbITll51 MoryT 6bITb
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2.14. MOHOJI!lTlibIe (jJYH)].aMeHTbI:

a - nJIaH JIeHTOqHOrO Q>YH.l\aMeHTa; 6 - pa3pe3 JIeHTOqHOro Q>YH.l\aMeHTa nOCTOHHHoro nOnepeqHOrO
CeqeHHlI; B - TO JKe, nepeMellHoro CeqeHHH; 2 - cTyneHqaT!iri! Q>YH.l\aMeHT; {} _ MHorocTyneHqaTbrll
Q>YH.l\aMeHT

06beM pa60T rro B03Be,n:eHlllO JIeHToqHbIX epyH,n:aMeHToB nOCT05lHHOrO no-
nepeqHorO CeqeHH5I (pHC. 2.14, 6)

VJI = FL,
r,n:e F - rrJIOIll.a,n:bnOnepeqHOrO CeqeHll51 <pyH,n:aMeHTa,M2;
HyTa51,n:JIHHaepyH,n:aMeHTa,M.

Pa3BepHyTylO ,n:JIHHy epyH.rr.aMeHToB (pHC. 2.14, a) no,n: HapY2KHble
CTeHbI 3.rr.aHHHlIO.rr.CqHTbIBalOTno pa3MepaM B OC5IXMe2K,n:yOT,n:eJlbHbIMH
yqaCTKaMll C o,n:HHaKOBbIMHnpoepHJI5:IMHrronepeqI-IOrO CeqeHH51:

L = 2 (11+ 12),

(2.40)
L - pa3Bep-



Orrpe,neJIeHHe 06beMa llieJIe306eTOHa B pe6pHCTbIX nepeKpbITIUIX ocy-
III.eCTBJIHIOT B TaKOH rrOCJIe,nOBaTeJIbHOCTH.

1. Do,ncqHTbIBaIOT 06beM 6eToHa rJIaBHbIX 6aJIOK, pa3MepbI KOTOpbIX
npHHHMaIOT: ,nJIHHy - no paCCTOHHHIO Melli,ny OC~MH KOJIOHH 3a BbIQeTOM
pa3Mepa KOJIOHH~ no HarrpaBJIeHHIO npo.noJIbHOH OCH 6aJIKH,T. e.11--
= l- b;umpHHy - no pa60qHM qepTe)KaM, a BbICOTY - rro pa3MepaM
OT HH3a 6aJIKH ,no Bepxa rrJIHTbI (pHC. 2.15):

V = ah (l ~ b), (2.47)

l.r

r,ne a - umpHHa 6aJIKH, M; h- BblCOTa 6aJIKH, M; l- paccToHHHe Melli-
.ny OCHMH KOJIOHH, M; b - pa3Mep KOJIOHHbI Ha ypoBHe 6aJIKH no HanpaB~
JIeHI1IO npo.nOJIbHOH OCH 6aJIKH, M.

2. Onpe.neJIHIOT 06beM 6eToHa BTopocTeneHHblx 6aJIOK. I1x pa3MepbI
npHHHMaIOT: ,nJIHHy - no paccToHHHIO Melli,ny OCHMH rJIaBHbIX 6aJIOK 3a
BblqeTOM UIl1pHHbI rJIaBHOH 6aJIKH; umpHHa 6aJIKH npHHHMaeTcH B COOTBeT-
CTBHH C 3a,naHHeM Ha npoeKTHpoBaHIle; BblCOTa onpe,neJIHeTCH paccToH-
HHeM OT HH3a 6aJIKH ,no Bepxa nJIHTbI.

3. PaCCqIITbIBaIOT 06beM 6eToHa B nJIIITe nepeKpbITHH (rroKpbITHH)
nocpe,ncTBoM YMHollieHHH ee nJIoIII.a.nu Ha TOJIIII.IIHy. B rrJIOIII.a.nb nJIIITbI
He CJIe.nyeT BKJIIO~IaTb rrJIOIII.a.nb ropII30HTaJIbHOH npoeKUHII 6aJIOK H
KOJIOHH.

4. CyMMIIpyH 06beMbI 6eToHa B rJIaBHbIX, BTopocTerreHHblx 6aJIKaX
H nJ1IITe rrepeKpbITHH nOJIyqaIOT 06III.IIH 06beM MOHOJIIITHOrO llieJIe306e-
TOHHoro rrepeKpbITIIH IIJIH nOKpbITH H.

DPII BblqIICJIeHIIII 06beMoB MOHOJIIITHbIX llieJIe306eToHHbIX pa60T rro
B03Be,neHIIIO MOHOJIHTHbIX 3,naHIIH IIJIH coopyllieHIIH paCqeTbI npoII3Bo-
,lI.HTCH aHaJIOrHqHO no Kalli,lI.OMy KOHCTpyKTHBHOMy 3JIeMeHTy, a 3aTeM
cyMMIIpoBaHHeM onpe,neJI5IIOT 06'beMbI 6eToHa no Kalli,noMy 3TalliY,
a TaKllie Ha BeCb 06'beM 3,naHH5I HJIII coopy)KeHH5I.

BmopocmeneH-
Hble OilJ!/(ll

+----

r.ne F - nOnepeqHOe ~eqeHIIe 6aJIKII (pIIreJIH, nporoHa), M2; 1
6aJIKII, M; n - KOJI1HeCTBO 6aJIOK, IllT.

2.4. KaMeHHbie pa60Tbi

DpoeKTHpoBaHHe rrpoII3Bo.ncTBa KaMeHHblX pa60T CJIe,nyeT
HaqHHaTb C II3yqeHIIH BII,lI.OB II xapaKTepIIcTHK KOHCTpyKTHBHbIX 3JIeMeH-
TOB KaMeHHblX 3.naHHH II coopyllieHIIH. DpH 3TOM Heo6xo.nIIMO yqIITbIBaTb,
qTO KaMeHHaH KJIa,nKa CTeH KIIprmqHbIX 3.naHIIH BbIITOJIH5IeTC5I KaK KOMn-
JIeKCHbIH npouecc, B COCTaB KOToporo BXO.nHT MOHTalli C60pHbIX KOHCTpyK-
UIIH, yCTpOHCTBO II rrepeCTaHOBKa no.nMocTeH IIJIII JIeCOB, nOf\aqa Ha pa6o-
qee MeCTO KIIprrIIqa II pacTBopa. 06beM pa60T no KaMeHHOII KJIa,nKe CTeH
CJIe.nyeT IlO.nCqHTbIBaTb pa3.neJIbHO no HapYlliHbIM II BHyTpeHHIIM CTeHaM,
neperopo.nKaM TOJIIII.IIHOH 1/4 II 1/2 KIIpnIIqa, no MaTepIIaJIy, TOJIIII.IIHe
KJIa.nKII CTeH rrpIIHMKoB II KaHaJIOB.

Do CJIOlliHOCTII KJIa.nKa HapYlliHbIX CTeH pa3JIIIqaeTCH no CJIe.nYlOIII.IIM
BII.naM: rrpocTaH - C YCJIOlliHeHHbIMII qaCTHMII .no J 0 % llJIOIII.a.nII CTeH;
CTeHbI cpe.nHeH CJIOlliHOCTII - C YCJIOlliHeHHbIMII qaCT5IMH ,no 20 % nJIO-
III.a.nH CTeH; oco60 CJIOlliHble CTeHbI - C YCJIOlliHeHHbIMII qaCT5IMH, 3aHII-
MaIOIII.IIMH 60JIee 40 % nJIOIII.a.nII CTE'H. K YCJIOlliHeHH~M qaCT5IM KJIa,nKII
OTHOCHTCfl BbIJIOJIHHeMble H3 KHpnIIqa HJIII pa3JIIIqHbIX KepaMIIqeCKIIX
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2.15. CxeMa MOHOJIHTHOrO :lKeJIea06eToHHoro pe6pucToro rrepeKpbITHlI;
a - ITJlaH; 6 •...•pas pes

CJIe.nYIOIII.IIX BH.nOB: OT.neJIbHble 6aJIKl1 II npOrOHbI, BbIITOJIHHeMble II3 MOHO-
JIIITHOrO llieJIe306eTOHa C IlOCJIe,nYIOIUIIM HaCTIIJIOM H3 .nepeBHHHbIX III.IITOB
HJIH C60pHbIX llieJIe306eTOHHbIX nJIIIT; 6e36aJIOqHble llieJIe306eTOHHble ne-
peKpbITHH; pe6pHCTble MOHOJIHTHble llieJIe306eTOHHble nepeKpbITIlH; llieJIe-
306eTOHHble MOHOJIIITHble rrepeKpbITHH no MeTaJIJIIlqeCKHM 6aJIKaM.

06beM 6eTOHa B MOHOJIHTHbIX rrepeKpbITHHX H nOKpbITH5IX onpe.neJIH-
eTCH pa3,neJIbHO no KOHCTpyKTHBHbIM 3JIeMeHTaM. 06beM 6aJIOK, pHreJIeii
H nporOHOB onpe.neJIHlOT no cjJopMyJIe

Vo= Fln, (2.46)



6JIOKOBrrHJIHCTpbI, KapHH3bI, nOHCKH, 3pKepbI, JIO,l\LKHH,yCTpOHCTBOHHIll,
06paMJIeHHe npOeMOB KHpnHqHbIMH 3JIeMeHTaMH KpHBOJII1HeHHOrOOqep-
TaHHH H T. n.

06beM KJIa,l\KH CTeH KHpITHQ
rJIHH5IHbIH

HJIH CMJIH"
KaTHhlfi

r,l\e F - nJIOI.IJ;a,l\bCTeH, M2; P - nJIOI.IJ;a,l\bOKOHHbIX H ,l\BepHbIX npOeMOB
rro HapyLKHoMy 06BO,l\y Kop060K, M2; b - TOJII.IJ;HHaCTeH, M.

DJIOma,l\b CTeHbI paBHa pa3BepHyToH ,l\JIHHe CTeHbI, yMHoLKeHHOH H3
ee BbICOTy. ECJIH OCb CTeHbI CHMMeTpHqHa rro OTHOlIlemno K ee TOJII.IJ;HHe,
TO nepHMeTp 3,l\aHIIH onpe,l\eJIHeTCH B OCHX. DPII CMeI.IJ;eHIIHOCH CTeHbIno
OTHOIlIeHHIO K ee TOJImHHe nepHMeTp 3,l\aHHH nO,l\CqHTbIBaeTCH MeTO,l\OM
«OTCeqKH»,T. e. HCnOJIb3yH pa3Mep B cBeTy. BbICOTa CTeH 0I1peJ~eJ1HeTCH
01' 06pe3a ¢YH,l\aMeHTa ,l\0 Bepxa KapHII3a, a npII ero OTCyTCTBilil - ,l\0
Bepxa nOCJIe,l\Hero pH,l\a KJIa,l\KH. K 06'beMy KJIa,l\KH, 110,l\CqII'raHl-IOMYTa-
KHM 06pa30M, CJIe,l\yeT ,l\06aBJIHTb 06beM apxHTeKTypHbIX ,l\eTa.TIeH:HH-
JIHCTP, KapHH30B, napaneToB, nOHcoB, JIO,l\)KHH,3pKepOB. B 06'beM KJIa,l\-
KH BKJIIOtJaIOTT3KLKe 06beM me3,l\ H 60p03,l\, OCTaBJIeHHbIX ,l\JIH 3a,l\eJIKH
KOH[(OB6aJIOK, nJIHT, naHeJIeH nepeKpbITHH, 06beM HHill OTonJIeHIIH, BeH-
THJIH[(IIOHHbIX H ,l\bIMOBbIXKaHaJIOB. He CJIe,l\yeTBKJIIOqaTb B o6beM KJIak
KH 06beM KOHCTpyK[(HH II3 MaTepHaJIOB, OTJIHq3IOmHXCH 01' MaTepHaJIOB
KJIa,l\KH (HanpHMep, LKeJIe306eToHHble nepeMbIQKH, 6aJIKH, caHTeXHHqe-
CKHe 6JIOKH).

DPII nO,l\CqeTe06beMoB pa60T 06'beM MeJIKHX apxHTeKTypHblx ,l\eTaJIeH
BbICOTOH,l\O25 CM (caH,l\pHKH, nOHcKH) B 06'beM KJIa,l\KH He BKJIIOqaeTCH.
06'beM KJIa,l\KH BHyTpeHHHx CTeH onpe,l\eJIHIOT no HX pa3MepaM MeLK,l\y
BHyTpeHHHMH rpaH5IMH HapyLKHblx CTeH.

06'beM pa60T no yCTpOHCTBy neperop0,l\oK BblqHCJI5IIOTno npoeKTHOH
nJIOma,l\H 3a BblqeTOM npoeMoB no HapyLKHoMy 06BO,l\y Kop060K. BblcoTa
neperOpO,l\OK onpe,l\eJIHeTCH pa3MepoM 01' rrepeKpbITHH ,l\o nOTOJIKa. 06'beM
KJIa,l\KH npH yCTpoHCTBe l1eqeH, ,l\bIMOBbIX Tpy6 HCqHCJIHIOT6e3 BblqeTa
nycToT H yqeTa 06beMa BepTlIKaJIbHblX H ropH30HTaJIbHblx' pa3,l\eJIOK.
06beMbI pa60T no yCTaHoBKe II pa360pKe HapyLKHblx H BHyTpeHImx JIe-
COB, npe,l\Ha3H3qeHHblX ,l\JIH KaMelfHOH KJI3,l\KH CTeH, orrpe,l\eJI5IIOTno nJIo·
ma,l\H BepTHKaJIbHOH npOeK[(HH Ha ¢aca,l\ 3,l\aHHH.

06beM paCTBopa ,l\JIHKHpnHqHOH KJIa,l\KH3aBHCHT01' TOJII.IJ;HHbIH CJIOLK-
HOCTHCTeHH neperopO,l\OK. ,UJIH pacqeTa 06beMa paCTBopa npil yCTpoHcTBe
KIIpnHqHbIX HapyLKHbIX H BHyTpeHHHX CTeH, 3 T3KLKe pa3JIHQHOH TOJImH-
HbI neperopo,l\OK [(eJIeC006pa3HO nOJIb30BaTbCH ,l\aHHbIMH, rrpHBe,l\eHHbIMH
B Ta6JI. 2.20.

B KaLK,l\OMKaMeHHOM3,l\aHHH HJIH coopyLKeHIIII, KaK rrpaBIIJIO, HMeIOTCH
pa3JIHqHble apxHTeKTypHble 9JIeMeHTbI, BbIITOJIHHeMble H3 KHprrlI':Ia, CTe-
HbI MoryT IIMeTb pa3Hylo TOJII.IJ;HHyno BblCOTe3,l\aHHH. D03TOMY B KYpCO-
BOM H ,l\HrrJIOMHOMnpoeKTHpoBaHHH rrpH orrpe,l\eJIeHHH 06beMoB KaMeHHblX
pa60T paCqeT [(eJIeC006pa3Ho BbIITOJIHHTbB Ta6JIHQHOH¢opMe (Ta6JI .2.21).
DocJIe COCTaBJIeHH5ITa6JIHUbI nOCpe,l\CTBOM cyMMHpoBaHHH onpe,l\eJI5I-
101' 06I.IJ;HH06'beM KHpnHQ;WH KJIaJJ:KH.

KJlajJ:Ka rrpoCTbIX HapYlKHhIx II BHyTpeHHlIx
CTeH il3 rJlilHHHOro 06hIKHoBeHHoro ilJlil CilJlII-
KaTHoro rrOJlHOTeJlOrO Kilprril~a npil TOJl~ilHe
CTeH B Kilprril~ax:

1
1 1/2
2
21/2

To }Ke, cpejJ:Hell CJlOlKHOCTil npil TOJl~IIHe CTeH
B Kilprril~ax:

1 1/2

2
21/2

To lKe, CJlOlKHbIX rrpil TOJl~ilHe CTeH B Kilprril-
~ax:

1 112

2
21/2

KJla,a:Ka CTeH npilHMKOB il KaHaJlOB
3arrOJlHeHile II 06JlilUOBKa KapKaCOB II <jlaxBep-
KOB 3jJ:aHilll il coopYlKeHilI1 OjJ:llllapHbIM nOJlHO-
TeJlbIM KilprrlI~OM
KJlajJ:Ka rreperopo,a:OK Kilprril~HhIX apMilpOBaH-
HbIX TOJl~ilHOll 1/4 Kilprril~a
To lKe, TOJl~ilHOll 112 Kilpnil~a

M3 KJla,a:Kil
M3 K.~a,/\Kil

100 M2 rrepe·
rop0,/\oK

100 M2 rrepe·
rop0,/\oK

400 0,221
395 0,234
394 0,24
392 0,245

402 0,237
400 0,241
398 0,245

406 0,237
403 0,242
400 0,245
398 0,24
400 0,24

2700 0,768

5000 2,27

I
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2.5. MOHTamHble pa60Tbi

DPII npoeKTHpOBaHYIII MOHTaLKHblXpa60T CJIe,l\yeT pyKOBOj(-
CTBOBaTbCHCHHD 3.03.01-87 «HecyI.IJ;He H OrpaLK,l\aIOmHe KOHCTpyK[(HH»
H CHHD 3.01.01-85 «OpraHH3aUHH CTpOHTeJIbHOrO npOH3BO,l\CTBa». 06b-
eMbI pa60T no MOHTa)KY C60PHbIX LKeJIe306eToHHbIx H MeTaJIJIHQeCKHX
KOHCTpy<UHH onpe,l\eJI5IIOT no pa60QHM qepTeLKaM npoeKTa.

B KypCOBOM H ,l\HnJIOMHOMnpOeKTllpOBaHHH Ha OCHOBaHIllI BbI,l\aHHoro
pyKOBOJJ:HTeJIeMsa,l\aHHH (cxeM, pa3pe30B 3,l\aHHH HJIH coopyLKeHHH)
cTY,l\eHT ,l\OJILKeHcaMOCTOHTeJIbHOBbI6paTb C60pHble KOHcTpyK[(HH, HC-
rrOJIb3yH KaTaJIOrH THnOBblX K0HCTPYKTHBHbIX 9JIeMeHTOB, CKOMnOHOB3Tb
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3J\aHHe B COOTBeTCTBHH co CXeMOH 3aJ\aHHH If onpe.n:eJIHTb MapKH, KOJIHtIe-
CTBO H Maccy KOHCTpyKTHBHbIX 3JIeMeHTOB.

Dpl1 no.n:CqeTe 061>eMOB MOHTa)KHbIX pa60T CJIe.n:yeT yqHTbIBaTb KaK
OCHOBHbleMOHTa)KHble npOueCCbI, TaK H conyTCTByIOLUHe HM BCnOMOraTeJIb-
Hble pa60TbI (HanpHMep, cBapKy CTbIKOB C60pHbIX 3JIeMeHTOB, 3a.n:eJIKy
CTbIKOB, pacwHBKy WBOB). Pe3Y JIbTaTbI paCqeTa ueJIeC006pa3HO npe.n:-
CTaBHTb B Ta6JIHqHOH epOpMe (Ta6JI. 2.22, 2.23).

2.22. nOi\C4eT OO'beMOB paooT no MOHTalKY KOHCTPYKI1HH UpOMblWJleHHbIX 3i\aHHH
no MOflTalKHblM y'IBCTKBM

HaHMeHOBBI-Ill€
Macca, !P

9JIeMeHToB II
MarKa

Ei\HHHlja
KOJIli4eCTBo,

a.neMeHT2 WT. 0i\HOronpou.eCCOB
3JIeMeHTB o6U(aH

2 3 4 5 6

2.23. nOJJ.C.'1t"TOO'beMOBpa60T no MOHTBlKYKOHCTPyKI1HHMHor03TalKHbiX KpymlOnaHeJlb-
HbIX 3i\aHlIH

KOJlH'IeCTBO KOJlH'IeCTBO , Macea, T
aJIeMeHTOB CeKIJ,uti H8 9Ta2Ke, '" .

~~Cl:l '"
~

HaHMeHO- MapKa B CeKIJ;UH IlIT. ~(l)= '" ° .o~
BaUBe 9JIeMeH· '" '"

"I: _
,"0'" 0'" "'''' "''"9JIeMeIIT8 Ta Topue- ,"",0 <..'" '"0 S":'jpRi\O- TOPUe- pHi\O- S"t;~", o::iE x:> "I:

Boil Boil BbIX BbIX "''" 8~(IJ
0",\0(1)11)0 "1:": ": '"0"':>"1: 0'" "''''''' t:::c::---- ------3 5 6 7 8 9 10

061>eMbI pa60T onpe.n:eJIHIOT B e.n:HHHuaX, rrpHH51TbIX B EHHP. TaK,
KOJIHqe,CTBOpYH.n:aMeHTOB onpe.n:eJI51IOTB wTyKax C rpa.n:aUHeH no Macce,
T: 1,5;u2,50; 3,50; 5,00; 7,50; 10,00 (EHHP E4-I-I); KOJIOHHbI - C rpa·
.n:aUHeH 1; 2; 3; 4; 6; 8; 10; 15 H20; CTeHOBble rraHeJIH - C rpa.n:aUHeH no
nJIOLUaJ\H, M2: 5; 10; 15; 25 (HapY)KHble naHeJIH KapKacHblx 3.n:aHIIll:) H 6;
15; 20; 30 (HapY)KHble H BHyTpeHHHe CTeHOBble naHeJIH 6ecKapKacHblx
3.n:aHHH).

061>eM pa60T no 3a.n:eJIKe WBOB 6eToHoM Me)K.n:y nJIHTaMH rrepeKpbITHH
H rrOKpbITHH onpe.n:eJI51IOT B MeTpax WBa. l(OJIHqeCTBO WBOB C .n:OCTaTOq·
HOH CTeneHbIO TOqHoCTH MO)KHO onpe.n:eJJHTb no q;opMyJIe

r.n:e P - nepHMeTp O.n:HOH nJIHTbI, M; N - KOJIHtIeCTBO nJIHT .n:aHHoro
THna, WT.

LLJI5I onpe.n:eJIeHH51 061>eMOB paooT no 3JIeKTpOCBapKe CTbIKOB .n:JIHHa
liIBa npHHHMaeTC5I B 3aBHCHMOCTH OT THna 3.n:aHH51H BH.n:a coe.n:HH5IeMbIX
KOHcTpyKTHBHbIX 3JIeMeHTOB. 06blqHO .n:JJlIHy WBOB no.n:CqHTbIBaIOT no pa-
60tIHM qepTe)KaM. J],JI5I orrpeJ\eJIeHH51 .n:JIIIHbl WBOB rrpH cBapKe 2KeJIe30-
oeToHHbIX KOHCTpyKUHH B KypCOBOM H .n:HrrJJOMHOMrrpoeKTHpoBaHHH M02K·
HO HCnOJIb30BaTb .n:aHHble, rrpHBeJ\eHHble B TaOJI. 2.24.

Dprr orrpe.n:eJIeHHH 001>eMOBMOHTa2KHbIX paooT B Be.n:OMOCTb 061>eMOB
CJIe.n:yeT BKJIlOqaTb Bce KOHcTpyKTHBHble .';)J]eMeHTbI3.n:aHHH rro IIX TIIrraM

2.24. ,l(JIHHa WBOB UpH cBapKe COOpHbIXlKene306eToHHbIx KOHCTPYKI1HU:3i\almli

I
.n:JlHHa
waa. M

OOfWBTa;)fCflble npOMblLU/leflflbte SOaflUlt

<pYHAaMeHTBJIbH31I OaJ1Ka ,IJ;J11Imara 6 M Ha OJ\HH 9J1eMeHT
TIO,IJ;KpaHOBaH OaJ1Ka ,IJ;J11Imara, M:

6
12

CTPOUIlJ1hHali oa.lIKa rrpOJ1eTOM, M:
12
18

TIO,IJ;CTPOIIIlJ1hHaH6aJ1Ka !lIJ1H mara 12 M
TIo.n;cTpOrrllJ1hHall cjJepMa ,IJ;J111mara 12 M
<pepMa UOKphITllll UpOJ1eTOM, M:

18
24

CTeHoBall IIaHeJ1h J\J11I mara, M:
6
12

TIaHeJ1h UOKphITlllI ,IJ;J11Imara, M:
6
12

l(pecToBhle CB1I31l J\J11I mara, M:.6
12

CB1I3eBhle cjJepMhI ,IJ;J111mara, M:
6
12

C!JoHapb upOJ1eTOM ,IJ;J11Imara, M:

~2 Ha O,IJ;HypaMy

E6pToBoH 9J1eMeHT cjJoHapli ,IJ;J111!lIara 0,8 M Ha O.l\IlH 9J1eMeHT

MflOeOBTa;)fCflble np0M.1>tLU/leflflbte soaliult

PllreJlb K K0J10HHe 1 Ha °AIlH 9J1eMeHT I
CThIK ,IJ;ByXKOJIOHH Ha O.l\IlH CThIK
TIaHeJ1h uepeKpblTliJ< K pllreJIIO Ha 0AIlH 9J1eMeHT

Ha OJ\IlH 9JIeMeHT

H a OJ\IlH 9J1eMeHT
Ha O,IJ;IlH9J1eMeHT

CTeHOBBli rraHeJlb, 1\1:
3
6

TIaHeJ1bHhle rreperOp0,IJ;KIl
TIJ1llThI rrepeKphITIlH
.neCTHllqHble Map!lIll
.neCTfmqHhle IIJ101!J:a.n;Kll
CaHllTapHo-TeXImqeCKlle KaOIlHhI
lIlaxTbI JIllcjJTOB

Ha O,IJ;MH9J1eMeHT

Ha OJ\IlH 9J1eMeHT
Ha OJ\IlH 9J1eMeHT
H a OJ\IlH 9J1eMeHT
Ha O.l\MH 9J1eMeHT
Ha O,IJ;IlHBJ1eMeHT
Ha OJ\IlH 9J1eMeHT

2,2
2,6

0,72
1,02
0,8
1

I
112

0,64
1

0,3
0,45

3,2
3,6

u: BeCOBbIM xapaKTepIICTITKaM C yqeTOM BcrrOMOraTeJIbHbIX npou:eccoB.
HII2Ke .n:aHa HOMeHKJJaTypa OCHOBHbIX npou:ecc OB II orrepaUHH, no KOTOpbIM
Heooxo.n:U:MOonpe.n:eJI51Tb061>eMbI pa6oT.

MOl-lmaJiC lwpxacoe odl-lOamaJICl-lblX npoMblUlAeftliblX 3dal-luu: paCKJIa.n:-
Ka KOHCTpyKUHH nepe.n: MOHTa2KOM; MOHTaJK epyH.n:aMeHToB; yCTaHoBKa



KOJIOHH; yKpyIIHHTeJIbHaH C60pKa KOHCTpyKlJ,Hn: Ilepe)J; MOHTa:m:OM (<pePM
H paM <pOHapH); 6eTOHHpOBaHHe CTbIKOB KOJIOHH B cTaKaHax <pyH,ftaMt'HTOB'
YCT3HOBKa: IlO)J;KpaHOBbIX 6aJIOK; IlO)l,CTPOIlHJIbHbIX 6aJIOK HJIH epep~
CTpOnHJIbHbIX <pepM HJIH 6aJIOK nOKpbITH5l; IlJIHT IlOKPbITH5l; 3JIeKTpO)l,y-
rOB35.1 CBapKa: CTbIKOB IlO)l,CTPOIlHJIbHbIX 6aJIOK HJIH <pepM H 6aJIOK IlOKpbI-
THH C KOJIOHHaMH, CTbIKOB IlJIHT IlOKpbITHH C <pepMaMH; CfbIKOB IlO)l,Kpa-
HOBbIX 6aJIOK C KOJIOHHaMl1; 6eTOHHpOBaHHe CTbIKOB KOJIOHH C IlO)l,CTPOIlH-
JIbHbIMH 6aJIKaMH HJIH <pepMaMH C yCTaHOBKon: H pa36opKon: oIlaJIy6Kw
6eTOHHpOBaHHe CTbIKOB KOJIOHH C nO)l,KpaHOBbIMH 6aJIKaMW 3aJIHBK '. u u u ' a liIBOB
naHeJIeH IlepeKpblTHH H IlOKpbITrm; yCTaHoBKa CTeHOBbIX naHeJIen:; pac-
illHBKa H KOHOIlaTKa CTeHOBbIX IlaHeJIen:.

MOflma:JfC Kap~aca MHOeOama:JfC':,weoSaaHUJl: MOHTa.lli <pYH,lJ,aMeHTOB,
yCTaHoBKa KOJIOHH, yKJIa)l,Ka pHreJIeH; MOHTa.lli IlJIHT IlepeKpbITHfl H IlO-
KpbITHH, lcTaHoBKa CTaJIbHbIX CBH3en:; YCT3HOBK8 JIeCTHHGHbIX nJIOllIa,lJ,OK
II MapilleII, yCTaHoBKa HapY.lliHbIX CTeHOBbIX IlaHeJIen:; 3JIeKTpOCBapKa
MOHTa.lliHbIX CTbIKOB; 3aMOHOJIIIGHBaHHe MOHTa.lliHbIX CTbIKOB; 3aJIHBKa
illBOB IlJIHT; IlO)l,'beMHO-TpaHCIlopTHbIe OilepalJ,HH.

MOHma:JfC KOHcmpyKI{UU KpynHonaHe/lbHblX SaaHUU: MOHTa.lli <pYH,lJ,a-
MeHTHbIX 6JIOKOB IlO,lJ, CTeHbI nO,lJ,BaJIbHbIX IlOMellIeHHn:; MOHTa.lli CTeHOBbIX
6JIOKOB rrO,lJ,BauJIbHbIX nOMellIeHHn:; yCTaHO:3Ka IJ,OKOJIbHbIX llaHeJIeH; J\lOH-
Ta)l{ IlaHeJI<:,H Hapy.lliHbIX II BHyTpeHHHX CTeH, IleperopOAOK; 3aJIHBKa
illBOB naHeJIeII HapY.lliHbIX H BHyTpeHHHX CTeH; repMeTH3aIJ,HH II paCillIIB-
Ka Hapy.lliHbIX illBOB; 3JIeKT~OCBapKa MOHTa.lliHbIX CTbIKOB; MOHTa.lli caHH'
TapHO-TeXHIIGeCKIIX IT~HeJIeH; MOHTa.lli CTeHOBbIX JIeCTHHGHbIX IlaHeJIeU;
3a~HBKa illBOB IlaHeJIeII CTeH JIeCTHHGHbIX KJIeTOK; MOHTa.lli nJIHT IlepeKpbl-
THII; 3~JIHBKa illBOB ITJIIIT nepeKpbITIIH H nOKpbITIIH; MOHTa.lli JIeCTHIIGHbIX
MapilleII II nJIOllIa)l,OK; MOHTa.lli 6aJIKOHHbIX IlJIIIT; MOHT3.lli 6JIOKOB KapHII3a;
repMeTII3alJ,IIuH II paCillHBKa Hapy.lliHbIX illBOB; pa3rpY3Ka II paCKJIaAKa
KOHCTpyKIJ,IIH II )l,pyrIIe nO)l,beMHO-TpaHCIlopTHbIe OnepalJ,IIH.

HOMeHKJIaTypa MOHTa.lliHbIX pa60T MO.llieT MeHflTbCH B 3aBIICHMOCTII OT
ap XIITeKTYP HO- KOHCTp YKTIIBHbIX oc06eHHOCTeH npoeKTIIp yeMoro 3AaHII fl.

2.6. OT.qeno~Hblepa60Tbl

.K uOT)l,eJIOGHbIM pa60TaM OTHOCHTC5I: OCTeKJIelme, 06JIIIlJ,OB-
Ka IloBepxHocTeII npIIpO,lJ,HbIMII H IICKyccTBeHHblMII KaMHHMH, a TaK.llie
)l,epeB5IHHbIMH, IlJIa~TMaccoB!>IMII II )l,PYflIMII H3)l,eJIII HMII; oillTyKaTypH-
BaHlie ITOuBepXHocTeII, yCTpOIICTBO IlOJIOB; yCTaHoBKa CTOJI5IPHbIX II3AeJIHH
II ,lJ,eTaJIeII; OT)l,eJIKa nOBep XHOCTeH MaJIHpHbIMII COCTaBaMII.

OCTeKJIeHIIe OKOHHbIX, )l,BepHbIX nepenJIeTOB H neperOpO)l,OK BbIIIOJIH5I-
IOT,lJ,OHaqaJIa OT)l,eJIOqHbIX II BHyTpeHHHX pa60T. 3arOTOBKa CTeKOJI npOII3'
BO)l,IITC5I lJ,eHTpaJIII30BaHHO Ha OCHOBaHIIII KapT paCKp05l. Ha CTpOHTeJIb-
HylO nJIOIlJ,a)l,Ky CTeKJIO IlocTynaeT Hape3aHHbIM IlO pa3MepaM COrv'IaCHO
3aKa3HbIM CnelJ,II<pIIKalJ,II5IM B 3aBIICliMOCTII OT TIIna 3)l,aHII5I, HOMeHKJIaTy-
pbI II pa3MepOB OKOHHbIX II )l,BepHbIX npoeMOB.

06'beMbl cmeKOllbHblX pa60m onpe)l,eJIflIOT no BH)l,y npHMeH51eMOrO
CTeKJIa (JIHCTOBOe, IJ,BeTHoe, MaTOBoe, Y30pqaTOe HJIII apMIIpOBaHHoe).
06beMpa6oT II3Mep51eTC5I B KBaApaTHbIX MeTpax H 3aBHCHT OT BHyTpeHI:IHX
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pa3MepOB <paJIblJ,eB CTOJIflPHbIX H3AeJIHH C YGeTOM Toro, GTO Me.lli)l,y KpOMKOH
CTeKJ1a II 60pTOM <paJIblJ,a )l,OJI.llieH 6bITb OCTaBJIeH 3a30p 2 MM.

06'beM o6/lU40eOtlHblX pa60m nO)l,CGHTbIBaIOT pa3AeJIbHO no Ilopo)l,e
KaMHeH, cIloc06y IIX 06pa6oTKII, MaTepIIaJIy 06JIHlJ,OBbIBaeMOH IlOBepx-
HOCTH. I1JIOllIa)l,b 06JIHlJ,OBKH IlHyTpeHHIIX IlOBepXHOCTeH HCKyccTBeHHblMH
ITJIHTKaMH BbIGHCJIHIOT IlO <paKTIIGeCKOH IlJIOIlJ,a)l,H 6e3 YGeTa ee peJIbeepa,
a IlpH 06JIIIIJ,OBKe IICKYCCTBeHHbIM MpaMopOM IIJIH IlpIIpOAHbIM KaMHeM-
IlO pa3BepHyToH IlOBepXHOCTH 06JIIIlJ,OBKII.

06'beMbl pa60m no otumyKamypueaHulO noeepXHocmeu YCTalT8BJIIIBaIOT
pa3)l,eJIbHO )l,JI51 IlpOCTOH, yJIyGilleHHOH II BbICOKOKaGeCTBeHHOH illTyKa-
TypKH. I1JIOllIa)l,b wTyKaTypKII CTeH, IleperopO)l,OK H npOCTeHKoB nOA-
CGHTbIBaIOT 3a BbJGeTOM IlJIOllIa)l,II npoeMOB IlO Hapy.lliHoMy 06BO)l,y Kopo60K
II IlJIOllIa)l,II, 3aHHMaeMOH HaJIII GHHKaMH. I1PII 3TOM nJIOllIa)l,b Ilepe rOpO,lJ,OK
II BHyTpeHHIIX CTeH yseJIIIlIIIBaeTC5I B ABa pa3a, TaK KaK OHII oillTyKaTypH-
BaIOTCH C 06eHx CTOpOH.

BbIcoTa CTeH II3MepfleTcfl OT nOJIa )l,0 nOTOJIKa. I1JIOllIaAb oWTyKaTy-
pliBaHliH nOTOJIKa HClIHCJIflIOT IlO IlJIOllIa)l,H Me.lli)l,y BHyTpeHHHMII rpaHHMH
CTeH H Ileperopo)J;oK. I1eperOpO)l,KH H3 flIIlCOBbIX H wJIaK06eToHHbIX IlJIHT
He illTyKaTypHT, a o6pa6aTbIBaIOT 6eCileClIaHOH HaKpbIBKOH, 3aTHpKOH HJIH
illIlaKJIeBKoH. TaKHe Ilp0lJ,eCCbI He BXO)J;flT B cOCTaB wTyKaTypHbIX pa6oT.
06beM pa60T IlO oillTyKaTypHBaHHIO OKOHHbIX H ABepHbIx OTKOCOB BHyTpH
3AaHH5I IICGHCJIflIOT IlO HX nJIollIaAH, a JIeCTHHGHbIX MapweH H IlJIOllIaAOK -
IlO IlJIoIlJ,a)l,II IIX ropII30HTaJIbHOH IlpoeKIJ,HH Il03Ta)l{H0. I1pH BbIIIOJIHemm
oWTyKaTypIIBaHHfl <pacaAOB II 3)l,aHHH C BbICOTOH 3Ta.llia 60JIee 5 M CJIe,nyeT
TaK.llie OT)l,eJIbHO BblqHCJIflTb 06b!?MbI pa60T no yCTpOHCTBy JIeCOB, DJIO-
IlJ,a,lJ,b KOTOpbIX OilpeAeJIflIOT npoeKlJ,rreH Ha BepTHKaJIbHyIO cTeHKy. npH
HaJIHGHH B 3AaHHH JIenHbIX pa60T HX o6beM onpeAeJIflIOT OTAeJIbHO no npo-
eKTHbIM AaHHbIM.

06'beM pa60m no ycmpoucmey nOlloe nO,lJ,CGHTbIBaIOT OTAeJIbHO no Ka.lli-
,n;OMy HX BH,lJ,Y. I1JIOllIa)l,b IlOJIOB OilpeAeJIflIOT no pa3MepaM Me.lliAY OTAeJIOG-
HbTMH CJIOflMH orpa)j{)l,aIOIlJ,HX KOHCTpyKIJ,HH, CyMMHpy51 nJIOllIa,lJ,H IloporOB
H nOJIOB B HHwax. 06beM IlOACTHJIaIOIlJ,ero CJI05I (rroAroToBKH) IlOA nOJIbI
II GHCTbIX nOJIOB HCGHCJIHIOT 3a BbIGeTOM MeCT, 3aHliMaeMblX nelIaMH, KO-
JIOHHaMII, neperOpO,lJ,KaMH H APYfHMH, BblcTYIlaIOIlJ,HMH HaA nOJIaMH KOH-
CTpyKlJ,HHMH.

06'beM MallJlpHblX pa6om. I10 KalIeCTBY MaJI5IpHble pa60TbI AeJIflT Ha
TpH BH,lJ,a: npocTyIO, yJIyGWeHHyIO H BbICOKOKaqeCTBeHHYIO oKpaclm.
MaJIflpHbIe COCTaBbI 6bIBaIOT BO,lJ,HbIMH, MaCJIflHbIMH H CHHTeTHlIeCKI1MH.
I1o,lJ,CGeT 06beMOB pa60T BbIIIOJIH5IIOT OT,lJ,eJIbHO no Ka.lliAoMY BHAY OKpaCKH.
I1pH OKpaCKe <paCa,lJ,OB H3BeCTKOBbIMH, CHJIHKaTHbIMH H lJ,eMeHTHbIMH co-
CTaBaMH 06beM pa60T onpeAeJIflIOT C YlIeTOM nJIOIlJ,a,lJ,H <pacaAHbIX CTeH
B I1JIaHe 6e3 BbIlIeTa nJIOllIa)l,H npoeMOB, eCJIH nJIOIlJ,a,lJ,b IlpoeMOB MeHee
50 % o611Iei1 nJIOllIaAH nOBepXHOCTH. ECJIH nJIollIa)l,b rrpoeMOB npeBbIlliaeT
50 % o611IeH nJIOllIaAH, TorAa o6beM oKpawHBaeMoH nOBepxHocTH
orrpeAeJIHIOT 3a BbIGeTOM IlpoeMoB.

B 06beM pa60T He BKJIIOGaIOT OKOHHble H ,lJ,BepHble OTKOCbI, pa3BepHy-
Tble ITOBepXHOCTH apxHTeKTypHbIX ,n;eTaJIeH. I1pH OKpaCKe BHyTpeHHHX
IlOBepXHOCTeH BOAHbIMH COCTaBaMH 06beMbI BbIGHCJIflIOT 6e3 BbIGeTa npo-



eMOB H 60KOBbIX CTOpOH HHili. fIJIoIIJ,a,lJ.b CTOJI60B H 60KOBbIX CTOpOH RH-
JUICTp CJIe,lJ.yeT orrpe,lJ.eJI51Tb ,lJ.OnOJIHIlTeJIbHO H BKJIIOqa1'b B 06beMbI MaJI51p-
HbIX pa601'. fIJIOIIJ,a,lJ.b OKpaCKH KeCOHHbIX n01'OJIKOB H pe6pHC1'bIX nepeKpbI-
1'HM, a TaKLKe n01'OJIKOB C pa3JIIlqHbIMH JIenHbIMIl Il3,lJ.eJIIl51MIl onpe,lJ.emno'l'
110 nJIOm;a,lJ.Il ropIl30H1'aJIbHOH rrpoeKIIIlIl C rrpIlMeHeHIleM K03epepIlIIIleH-
1'OB: ,lJ.JI51pe6pHCTbIX nOTOJIKOB - 1,6; ,lJ.J1}IKeCOHHbIX - 1,75; ,lJ.JI5:lnOTOJI-
KOB, HaCbIm;eHHbIX JIenKOH, - 1,1-1,2.

fIpH oKpacKe rroBepxHocTeH MaCJI5:lHbIMIl H CHH1'eTHqeCKIlMIl COCTaBa-
MH 06beMbI pa60Trro,lJ.CqIlTbIBalOT rro rrJIOIIJ,a,lJ.IlepaKTIlqeCKIl oKpaililmaeMoH
rrOBepxHocTIl. fIJIOm;a,lJ.b oKpacKIl OTOnIl1'eJIbHbIX rrpIl60poB rrpIlHIlMaeTC5:l
paBHoH nJIOm;a,lJ.H HX nOBepxHoc1'Il HarpeBa (1'a6JI. 2.25), a rrJIOIIJ,a,lJ.b OK-
pacKH 1 M CTaJIbHbIX H qyrYHHbIx Tpy6 onpe,lJ.eJI5:llOT, rrOJIb3Y51Cb HopMa-
THBaMH (Ta6JI. 2.26).

2.25. nJIO~a.n;b nOBepxHocTII HarpeBa OTOnllTeJlbHblX npfloopoB

I. E)l;HHHI(a

Pa.n;lIaTopbI:
MflHcK·lIO
MflHcK-132
MIIHcK·140
MIIHcK-150
H-136
H·150
.nOP-150
.nOP-300
TIoJlb3a-9
TIOJIb3a-6
M-90
M-140·AO
PIll-4

Pe6pflcTble Tpy6bl ,uJIJ1H0l1, M:
1
1,5
2

TenJIOBaH naHeJIb
CTaJIbHbie lIITaMIIOBaHHble IIaHeJlfl:

M3·500·1
M3·500·4
M3·350·1
M3·350-1

CeKQH51
CeKQHH
CeKQllH
CeKUllH
CeKUllH
CeKQHH
CeKUHH
CeKIIllH
CeKUlllI
CeKuliH
CeKnllH
CeKl\H51
CeKUHH

IlIT.
IlIT.
IlIT.

BJIOK

0,285
0,25
0,254
0,25
0,285
0,3
0,13
0,13
0,25
0,46
02
0;299
Q,25

2
3
4
0,5

0,64
1,6
0,425
1,062

l1aMeTp Tpy6, 15 20 25 32 40 50 50 75 ]00 125 150
\1

JJIO~a)lb OK- 0,11 0,13 0,16 0,18 0,21 0,25 0,28 0,37 0,48 a,li9 0,72
aCKU, M2

2.7. Oco6eHHocTu onpeAelleHuSi o6beMoB
CTpO~TeJ'lbHo'MoHTa>KHbIX paSoT npM npOel<TMpOBaHMH
peKoHcTpyKI..\I,m o6beKToB

PeKoHcTpyKIIHH 3,lJ.aHHH H coopyLKeHIIH 5:lBJI5:leTC5:lcrreIIHepI1-
qHOH 06JIaCTblO cTpOIlTeJIbHOrO npOH3Bo,lJ.CTBa Il Tpe6yeT oc060ro nO,lJ.XO,lJ.a
K npoeKTHpoBaHHlO TeXHOJIOrHH II opraHII3aIIIlII CTpOIITeJIbHO-MOHTaLKHbIx
pa60T. fIPll peKoHc1'pyKIIIlll 06beKToB 3HaqIlTeJIbHO YCJIOLKH5:leTC5:l rro
cpaBHeHIlIO C HOBbIM CTpOIITeJIbCTBOM c1'pyKTypa CMP, 60JJee CJIOLKHbIMH
CTaHOBH1'C5:l opraIII1saIIHOHHo-TeXHOJIOrIlqeCKIIe BsaIIMOCB5:lSII Bcex CTPO-
IITeJIbHbIX rrpoIIeccoB II onepaIIHir. B YCJIOBII5:lXpeKoHcTpyKIIHH BOSHIlKaeT
He06xo.n.IIMOCTb BbIIIOJIRHTbPH,lJ. cneIIHCjmqHbIX pa6OT, OTCyTCTByIOIIJ,IIX
npII HOBOM cTpOIITeJIbCTBe, TaKIIX KaK pas60pKa II paspyilleHIIe KOHC1'-
pyKIIIIH, CHOC H rrepe.n.BIILKKa 3,lJ.aHIIH, yCIIJIeHIle OT,lJ.eJIbHbIX IIJIII Bcex KOH-
CTpyK1'IIBHbIX 3JIeMeHTOB, IIX saMeHa, yCTpOirCTBO epyH,lJ.aMeH1'OB II
.n.pynlx KORCTpyKIIllfr B6JIHSI1 .n.efrCTBylOIIJ,IIX IIexoB, YCI1JIeHUe H rrpOKJIa.n.Ka
IIHiKeHepHbIX KOMMyHIIKaIIIIll no.n. 9KCrrJIyaTHpyeMbll\fH ,lJ.oporaMIl II 3.n.a-
HIIHMII, yCTpOirCTBO HaBeCOB H 3KpaHOB ,lJ.JIH3Cl,IIJ,IITbI01' rrbIJIII .n.ellcTBylOIIJ,ero
060py.n.OBaHIIB II .n.pyrIIe.

KpOMe 3Toro, Ha BbIIIOJIHeHIIe CTpOIITeJIbHO-MOHTaIKHbIX pa601' HaKJIa-
.n.bIBalOTCH OrpaHUqeHII51, CBHsaHHble C rrpOIISBO,lJ.C1'BeHIWll ,lJ.eB1'eJIbHOCTblO
peKoHcTpyIIpyeMorp 06beKTa, C1'eCHeHHOCTblO SORbI rrpOII3Bo.n.C1'Ba pa60T,
HeBOSMOLKHOC1'bIOnpIIMeHeHII5:l 1'pa,lJ.HIIIIOHHbIX MeTO,lJ.OBBbmOJIHeHII5:l CTpOII-
TeJIbHbIX rrpOIIeCCOB II Cpe,lJ.CTB IIX MexaHIIsaUHII (BspbIBaHII5I, sa6IIBKII
H BII6porrorpyIKeHIIH CBaH II IIIrryHToB, yrrJIOTHeHII5:l rpyHToB BII6paIIII-

OHHbIMII MeTO,lJ.aMII, BburoJIHeHQ5:l CBapOqHbIX pa60T), OrpaHHqeHII5:l 30HbI
TpaHcrropTIIpOBaHH5:l, yKpynHHTeJIbHOrr C60pI{lI II pa3Mem;eHH5I C1'pOH-
TeJIbHbIX KOHCTpyKIIHll II MaTepIIaJIOB.

PeKoHcTpyKIIII5:l 06beKTOB MOLKeT OCYIIJ,eC1'BJI5ITbCH 6es OCTaHOBKII ,lJ.err-
CTByIOIIJ,erO npOII3BO,lJ.C1'Ba, C qaC1'IIqHOH OCTaHOBKorr (rrepeXO,lJ.OM Ha yMeHb-
lIIefIHoe qIICJIO CMeH pa60TbI) II C rrOJIHOH OCTaHOBKOll rrpOIISBO,lJ.CTBa. Bo
Bcex CJIyqa5IX, Kor.n.a 31'0 BOSMOLKHO, npOeKTfIpYlOT BbmOJIHeHIle peKOH-
C1'pyK1'IIBHbIX pa601' 6e3 OCTaHOBKII OCHOBHoro rrpoII3BO,lJ.C1'BeHHoro npo-
IIecca. BbI60p Toro IlJIII HHoro BapHaHTa rrpoBe,lJ.eHII5I peKoHc1'pyKIIIIIl sa-
BIICIlT 01' xapaKTepa TeXHOJIOrIIH peKoHcTpyHpyeMoro np OIlSBO.n.CTBa ,
CTpyK1'ypbI H CO,lJ.epIKaHH5I rrpe,lJ.ycMa1'pIIBaeMbIX C1'pOII1'eJIbHO-MOH1'aiKHbIX
pa60T. Bce 3TH oc06eHHOC1'H He06xo,lJ.HMO yqII1'bIBa1'b npII orrpe.n.eJIemm
06beMOB CMP II rrpOeKTl'IpOBaHIIH TeXHOJIOrIIII IIX BbmOJIHeHHH.

fIpH rrpoeK1'HpOBaHIIH peKoHc1'pyKIIHII npOIISBO,lJ.CTBeHIlOro rrpe,lJ.rrpu-
HTIIH 06beMbI pa60T onpe.n.eJI5IlO1' Ha OCHoBaHHH MaTepHaJIOB npe,lJ.rrpOeI<T-
HOro 06CJIe,lJ.OBaHH 51 06beKTa, B KOTOpbIX co.n.epLKaTCH .n.aHHbIe 0 1'eXHIl-
qeCKOM COCT05IHIIH KOHCTpyKIIIlII 3,lJ.aHIl5I, ero 060py,lJ.OBaHHH H npIIBO,lJ.HTC51
peKOMeH,lJ.aUIIII 0 xapaKTepe peKoHcTpyKIIHII, COC1'aBe pa601', BOSMOLKHOCTb
IIcrrOJIbSOBaHIIH cyIIJ,eCTBylOIIJ,IIX KOHC1'pyKIIHll .n.JIH IIeJlerr peKoHc1'pyKIIIIII
nyTeM rrx yCllJIeHHH, saMeHbI IIJIII peMOHTa (Ta6JI. 2.27).

Ha O~HOBaHIlll TeXHIIQeCKOrO SaKJIlOQeHH5I no 1'eXHIIQeCKoMY COC1'OH-
HilIO KOHCTpyKIIHlr orrpe,lJ.eJIHeTC5I nepeQeHb Ma1'epIIaJIOB H KOHCTpyKTIIBHbIX
EmeMeHTOB 01' pa360pKH 3,lJ.aHHH H coopy:tKeHIIH, K01'opble 6YAyT IICrrOJIb30·
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r.nABA 3
npOEKTHPOBAHME METOAOB np0J.13BOACTBA PA60T.
KOMn.llEKTOB MAWJ.1H, MEXAHH3MOB
H 060PYAOBAHMSI

HaIIMeHOBBHHe IJ,exa
(SAaHH5I, coopy)KeHHH,
KOHCTpyKll,HH), pa3MephI

H xapaKTepHCTHKH
CTOHMOCTh, rail
ThIC. py6. yCTaHoBKH

TeXHHtreCKoe COCT05I-
Hue, S8KJHOQeHHe

06 Hcrronb30BaHHH

3.1. MeTOAHKCl Bbl60pa onrHManbHOH TeXl-IOnOrHI4

npOM3BOACTSCl CTpOHTenbHO-MOHTC1>KHbIX pa6o'T
TIPH IIpOH3Bo,n;CTBeCTpOHTeJIbHO-MOHTa)KHbIXpa60T npHMe-

H5IIOTpa3JIHqHble TeXHOJIOrIIH, Ka)K,n;a5IH3 KOTOpbIX npH BbII10JIHeHHH pa-
601' B 3a,LLaHHbleCpOKH H MaKCHMaJIbHOHHX MexaHH3aUHH Ha OCHOBeBbICO-
KonpOH3Bo,n;I1TeJlbHOHTeXHHKH II nporpeCCHBHbIX MeTo,n;OBTpy,n;a ,n;OJI)KHa
06eCneqHBaTb Tpe6yeMble TeXHIIKO-3KOHOMHqeCKHe nOKa3aTeJIl1 no CTO-
HMOCTH11Tpy,n;oeMKOCTH.

J11060HCTp011TeJIbHbIHnpouecc MO)KeT6bITb BbII10JIHeHO,n;HIIMH3 MHOfl1X
H3BeCTHbIX cnoco60B, pa3JIHqaeMbIX no CTeneHH MeXaI-IH3aUI1H H aBTOMa-
TH3aUHH pa60T. KaK npaBIIJIO, npoCToH CTpOHTeJIbHbIH npouecc oCyW.ecTB-
JI5IeTC5I oT,n;eJlbHblMil MaIllilHalV,II, a CJIO)KHbIH- KOMII,n.eKTaMH MaIllHH.
KOMnJIeKCHa51MexaHH3aUII5I npe,n;ycMaTpHBaeT BbII10JIHeH11eOCHOBHblX H
BcnOMOraTeJIbHblX npoueccOB C nOMow.blO KOMnJIeKTOBMaIll11H, YB513aHHblx
Me)K,n;yC060H no TeXHOJIOmQeCKoMY Ha3HaQeHHIO, np0I13Bo,n;I1TeJIbHOCTH,
3KCnJIyaTaUIIoHllblM napaMeTpaM H o6eCneQHBalOw.Hx 3a,n;aHHble TeMnbl
H CPOKH BbIIIOJIHeHIIH pa60T. OT,LLeJIbHbleMaIllIIHbI KOMnJIeKTa pa60TalOT
KaK e,n;HHa51CIICTeMa, nOCJIe,n;OBaTeJIbHOBbIIIOJIH5151onepaUIIII, T. e. Henpe-
pbIBHblM nOTOKOM.

B KOMIIJIeKTe IIMelOTC5Io,n;HaIIJIII HeCKOJIbKOBe,n;yw.IIX MaIllI1H, ocyw.e-
CTBJI51IOIUHXOCHOBHOHnpouecc (HanpIIMep, pa3pa6oTKy rpYHTa, no,n;aqy
II yKJIa,n;Ky 6eTOHHOHCMeCH, MOHTa)K KOHCTpyKUHH), II BcnOMOraTeJIbHbIe
MaIllHHbI, BbIIIOJIHHIOIUHe ,n;onOJIHI1TeJIbHble onepaUI1H (npe,n;BapI1TeJIbHOe
paSpbIXJIeHl1e,TpaHCnOpTl1pOBaHIIe, pa3paBHIIBaHl1e 11ynJIOTHeHIIe rpyH-
Ta, ,n;OCTaBKyKOHCTpyKUHH H 6eTOHHOHCMeCH). B KOMnJIeKT MoryT 6bITb
BKJIIOQeHbITaK)Ke cpe,n;CTBaMaJIOH MexaHH3aUIIH, TaKHe KaK Bl16paTOpbl,
CBapOQHble MaIllHHbI, KOMnpeccopbI H ,n;pyrHe. B OT,n;eJIbHbIXCJIYQa5IXCO-
BOKynHocTb OCHOBHbIXH BcnOMOraTeJIbHbIX npoueCCOB MO)KHOMexaHH31I-
pOBaTb O,n;HOHMaIllHHOH, HarrpHMep CKpeIIepOM, rrpOH3Bo,n;5IIUIIM BbleMKY,
TpaHCIIopTHpOBaHHe, yKJIa,n;Ky H QaCTIIQHOeynJIOTHeHHe rpyHTa. Be,n;y-
w.aH MaIllHHa orrpe,n;eJIHeTrrpOH3BO,LLHTeJIbHOCTbKOMnJIeKTa II, B H3BeCT-
HOHMepe, ero COCTaBH opraHH3aUHIO pa60T. OCHOBHble napaMeTpbI npH-
HHTbIX MaIllIIH - BMeCTHMOCTbKOBIlla, rpy30nO,LL'beMHOCTbaBTocaMOCBaJIa
II ,n;p. - YBH3bIBalOT TaK, QT06bI HaH60JIee nOJIHO HCnOJIb30BaTb Bce Ma-
IllHHbI, H npe)K,LLeBcero Be,n;yIUYIO.

COCTaB KOMfIJIeKTa MaIllHH 3aBHCHT 01' KOHCTpyKTHBHbIX H 06'beMHO-
fIJIaHHpOBOQHbIX peIlIeHIIH 06'beKTa, 06'beMa pa60T, xapaKTepHQTHK BbI-
fIOJIHHeMbIX lIpoueccoB, 3a,n;aHHbIX CpOKOB, a TaK)Ke yCJIOBHH npoH3Bo,n;-
CTBa pa60T, K KOTOpbIM OTHOC51TCHCJIe,n;yIOIUHe:,n;aJIbHOCTb lIepeMeIUeHII51
rpyHToB, rJIy6IIHa -no,n;aQH, CKOpOCTb rro,n;'beMa H orrycKaHII5I rpy30B,
B03MO)KHOCTb COBMeCTfIOH pa60TbI HeCKOJIbKHX MaIllHH, CTeCHt'HHOCTb
nJIOlIl,a,LLKH,BpeM51 rO,LLaH IIp.

BaHbI ~PH peKoHcTpyKuHH ,n;aHHoro uexa (3,LLaHH51)HJIH ,n;JI51CTpOHTeJIbCTBa
3,n;aHHH,n;pyroro Ha3HaQeHH51.

B KYPCOBOMH ,n;HlIJIOMHOMlIpoeKTHpOBaHHH HCxo,n;Hble ,n;aHHble 3a,n;a-
IOTC5IpyKoBo,n;HTeJIeM lIpoeKTa. CTy,n;eHTy npe)K,n;e Bcero CJIe,n;yeT onpe,n;e-
JIHTb CTpyKTypy peKoHcTpyKTHBHblX pa60T H nepeQeHb He06xo,n;HMbIX
CTpOHTeJIbHblX onepaUHH. TaK, npH BbII10JIHem:IH pa60T no yCHJIeHHIO)Ke-
JIe306eTOHHbIX KOJIOHH nocpe,n;cTBoM yCTpoHcTBa )KeJIe306eTOHHOH 3aMK-
HyTOH 060HMbI no BceH BblCOTe KOHcTpyKUHH He06xo,n;HMO BbIIIOJIHHTb
TaKHe npoueccbI: pa3pa60TKy rpyHTa ,n;JI5IBCKpbITH51HH)KHeH QaCTHKOJIOH-
HbI, MOHT~)KCToeK no,n;MOCTen,yCTpOHCTBOpa60Qero H 3aIUHTHoro HaCTHJIOB
no,n;MoCTeI1, pa3pYIlleHI1e OCJIa6JIeHHOrO CJIOH 6eToHa KOJIOHHbI, MOHTa)K
,n;onOJIHII';eJIbHbIX apMaTypHbIX ceTOK, cBapKy 3anpoeKTHpOBaHHOH ap-
MaTypHoH ceTKH CCYIUeCTBylOIUeHapMaTypoH, MOHTa)K)KeCTKoHapMaTypbI,
yCTaHoBKy IUHTOBOnaJIy6KH, 6eTOHHpOBaHHe ~OJIOHHbI,pa360pKy ofIaJIy6-
KH, aHTHKopp03HHHylO 3aIUHTy yrOJIKOB 060HMbI, pa360pKy no,n;MOCTeH
npHeM 6eTOHHoH CMeCHH3 Ky30Ba aBTOM06HJI51. J

TIPH ,n;eMoHTa)KenJIHT nOKpbITH5I Heo6xo,n;HMO BbIIIOJIHHTb CJIe,n;yIOIUHe
npoueccbI: pa3pyrneHHe MOHOJIHTHbIXCTbIKOB C nOMOIUblOOT60HHblX MO-
JIOTKOB (npI1 nOKpbITHH H3 MeTaJIJIHqeCKIIX JIHCTOBonepaUH51 lIO pa3py-
IlIeHHIO CTblKOB 33MeH5IeTC51onepauHen no pe3Ke nOKpbITH51 KapTaMH
onpe,n;eJIeHHOro pa3Mepa); npOCBepJIHBaHHe OTBepCTHH B nJIHTaX ,n;JI51
yCTaHoBKH 3axBaTOB; cpe3Ky 3aKJIa,n;Hblx ,n;eTaJIeH;no,n;'beMH nepeMeIUeHHe
nJIHT C norpy3KoH B TpaHcnopTHble cpe,n;CTBa.MeTo,n;bl onpe,n;eJIeHH5106'b-
eMOB peKoHcTpyKTHBHbIX pa60T aHaJIOmqHbI HOBOMyCTpOHTeJIbCTBy.

TIPII npoeKTHpOBaHHH peKoHcTpyKUIIH 3,n;aHH51,npe,LLycMaTpHBalOIUeH
OCTaHoBKy OCHoBHoro npoH3Bo,n;CTBa, COCTaBJI5IeTC51Be,n;oMoCTb06'beMOB
pa60T OT,LLeJIbHO,n;JI5Ino,n;roToBHTeJIbHOro (,n;OOCTaHOBOqHOro)H OCHOBHoro
nepHo,n;OB (B rrepHo,n;oCTaHOBKHnpOII3Bo,n;CTBa).TaK,,n;o HaQaJIa OCTaHOBKH
npOH3Bo,n;cTBa,n;JIHnocJIe,n;ylOIUero BbIIIOJIHeHHH,n;eMOHTa)KHbIX(MOHTa)KHbIX)
pa60T B no,n;roTOBHTeJIbHbIHnepIIO,n;BbIIIOJIHHIOTTaKHe pa60TbI: yCTpOHCTBO
3aIUHTHbIX

o
HaCTHJIOBHa,n;TeXHH1.lecKHM060py,n;OBaHIIeM; 3aMeHy B03,n;YIll-

HbIX JIHHHH 3JIeKTponepe,n;aq no,n;3eMHbIMHKa6eJI51MH;yCTpOHCTBOnpH He-
06XO,n;HMOCTHorpa)K,n;eHHH, OT,n;eJI51IOIUHXMOHTa)KHYIO 30Hy 01' ,n;eHcTBy-
IOIUero npOH3Bo,n;CTBa; yCTpOHCTBO MOHTa)KHbIX rrpoeMOB H rrpoe3,n;OB
B peKoHcTpyIIpyeMoM 3,n;aHHH; yCTponcTBO nepee3,n;OB (HaCTHJIOB) Qepe3
Tp3H<;:nopTHble n~TH npe,n;npH5ITH5I. KOHCTpyKUHH Bcex BpeMeHEbIX orpa)K-
,n;eHH~, nOKpbITHII H 3aIUHTHbIX 9KpaHOB, OTJJ,eJI5IIOIUHeMOHT8)KHYIO30Hy
01' ,n;eIICTBYIOIUeronpOII3Bo,n;CTBa,CJIe,n;yeTrrpHHHMaTb C60pHo-pa360pHbIMH
npH B03MO)KHOCTHHH,n;ycTpHaJIbHOrO H3rOTOBJIeHH51.



ITPIl Ilo.Il.60peMaIlIIlH.Il.JI5IKOMIlJIeKTaHCXO.Il.5IT H3 9¢rj:JeKTHBHOCTH IlX
rrCilOJIb30BaHHll Ha Orrpe,Il.e,JIeHHOM BH,Il.e pa60T. CJIe,Il.yeT OT,Il.aB3Tb rrpe,Il.rroq-
TeHlle M3IlIHHaM C rH,Il.paBJIH4eGKl1M rrpHBO,Il.OM, CMeHHbIM pa60Ql1M 060-
PY,Il.OBaHHeM B BH,Il.epa3JIH4HbIX KOBIlIeH, 3aXBaTOB, PbIXJIl1TeJIeii (HanpHMep
Y 3KcKaBaTopoB), a TarOKe MaIlIHHaM C aBTOMaT114eCKHM yrrp3B,rreHHeM
pa60ql1Ml1 rrpoueCCaMl1 (MHoroKoBIlIoBbIM 9KcKaBaTopaM co C,1Je,Il.51IUHMl1
Cl1CTeMaMl1, KOTopble 06eCrreql1BafOT YCTOH411BYIO pa60Ty rrpI1BO,Il.3 I106pa-
60TKy rroBepxHocTH ,Il.Ha TpaHIlIeI1 C ,Il.OrrycKOM -+- 25 MM). Ha 6YJIb,Il.03epax,
060pY,Il.OBaHHblx CI1CTeMaMI1 «ABTOrrJIaH», H cKperrepax C CHCTeMaMH «CTa6H-
JIOrrJIaH» rrpI1 pa60Te ,Il.BI1faTeJI5I Ha OrrTI1MaJIbHOM peIKI1Me peryJII1pyIOTC5l
TOJIIII,I1Ha H rrpO¢I1JIb cpe3aeMoH CTpyIKKH. KpaHbI, OCHaIlJ,eHHble aBTO-
rrHJIOTaMI1, rr03BOJI5HOT 6e:\lOrraCHO I1 C 60JIbIlIOH T04HOCTbIO rrOLIaBaTb K
MecTy MOHTaIKa KOHcTpyIU1,I1I1 I1 o60pY,Il.OBaHI1e C 60JIbIlIOH MaCCOH I1 Kpyrr-
HbIMH ra6apI1TaMI1.

llJI51 06eCrreQeHI15I HerrpepbIBHocTH pa60TbI MaIlIHH B KOMrrJIeKTe H 9¢¢eK-
THBHoro HCrrOJIb30BaHH51 BC,Il.yIII,HX MaIlIHH rrpOH3BO,Il.HTeJIbHOCTb BcrrOMO-
raTeJIbHbIX 3BeHbeB ,Il.OJIIKHa6bITb paBHa HJII1 HeCKOJIbKO BbIIlIe (Ha 10--
15%) 9KCrrJIyaTaUHoHHoH np0I13BO,lJ,HTeJIbHOCTH Be,Il.yIII,ero 3BeHa

fl",o No < ITs.B1 NB1 < ITS•B2 NB2 < ...~ ITs.Bn NBn, (3.1)
f,Il.e IT9•0, IT9•B1, ITs.B2, Ils.Bn - 9KCrrJIyaTaUHOHHa5I rrpOH3BO,lJ,HTeJIbHOCTb
OCHOBHOH (Be,lJ,yIII,eH) MaIlIHHbI H BcrrOMOraTeJIbHbIX MaIlIHH, pa60TaIOIII,HX,'h
rrOCJIe,lJ,OBaTeJIbHO; No' NB1, NB2, NBn - COOTBeTCTBeHHO KOJIH4eCTBO
MallII1H.

B 3aBI1CI1MOCTH OT KOHKpeTHblx yCJIOBHH QI1CJIO Be,n.yIlJ,Hx H BcnOMO-
raTeJIblfbIX MaIlIHH obIBaeT pa3HbIM, HeKOTopble 3BeHb5I MGJ'yT OTCyTCTBO-
BaTb; KpoMe Toro, Be,lJ,yIII,I1e MaIllHHbI MoryT 6bITb paCrrOJIOIKeHbI B HaQaJIe,
Cepe,Il.I1He I1JIH B KOHue MexaHH3IIpOBaHHoro nOTOKa.

ITOJIHa5I CI1HXpOHI13aUII5I paooTbI MaIllHH B no TOKe B03MOIKHa npH YC-
JIOBIIII ypaBHoBeIllIIBaHII5I rrp0I13BO,lJ,I1TeJIbHOCTII OT,Il.eJIbHbIX 3BeHbeB

J = IT1N1K1al= IT2N2K2a2= ..• = ITnNnKnano (3.2)
Tor1(a coeraB JII060ro 3HeHa MeXaHII3I1pOBaHHoH uerrII MO;lmo onpe,lJ,e-

JIIITb no epopMyJIe

f,lJ,e J - MOIII,HOCTb nOTOKa; ITl7 IT2, •.• , ITi, ..., ITn - 9KCITJlyaTaII,HoHH35I
rrp0I13BO,Il.IITeJIbHOCTb OT,lJ,eJIbHbIX MaIllI1H; N 1, N 2'" ., N i•... , N n - KO-
JIH4eCTBO MaIllHH B 3BeHbHX, IllT.; Kl' K2, ••• , J(i, ... , I(n - K09epepHUIIeBT
3arpY3KI1 3BeHbeB (,Il.JIH Be,lJ,Yll~erO 3BeHa Ki = 1, ,lJ,JIH OCTaJIbBblX K i ~

< 1); al, a2, •• ·, ai' ... , an - K09eprPIIUIIeHT, rrOKa3bIBaIOIII,IIH, KaKOH 06b-
eM pa60T BbITIOJIHHeT KaIK,Il.Oe 3BeHO rro OTHomeHIIIO K 06beMy pa60T rrep-
Boro 3BeBa, IIJIII ai = PI/Pi- OTHOmeHfIe o01-,eMa paOOT rrepBoro SBeHa
K 06beMy pa6oT, BbITIOJIHHeMbIX i-M 3BeHOM.

ITp H yCJIOBHH MHHIIMI13aUI1H np0.llO,TDKHTeJlbHOCTH BbITIOJlHeHI15J KOMrr-
JIeKCHOrO rrpouecca CTpOIlTeJlbCTBa pa60TbJ CJleLIyeT BbInO.JIH51ThC rrpe.lleJlb'
HO 3KOHOMI1qeCKH 060CHOBaHHbIM I-IaCbIIII,eHI1eM 06'beKTa MalllIIHaMI1, pa-
60TaIDIlJ,I1MII B ,Il.Be-TpII CMeI-IbI. llJI5I 9Toro KOJIHQeCTBeHHoe COOTI-IOUleI-Ifle

6
3.1. TIPIfHIJ,HIIllaJlbHall cxeMa KOMIIJleKTOB caMOXO.u-
HbIX cKpeIIepoB:
a - BcnoMoraTeJIbHble MalllHHbI OCCJIy2KHBaIOT HeCKOJIbKO

3BeHbeB CKperrepOB; 6 - TO 2Ke. HO KOJIOHHy cKperrepoB: 1-
PblXJlHTeJIb; 2 - TpaKTOp-TOJIKaq; 3 - caMoXOi\Hblfi cKperrep;

4 - CYJIbi\03ep; 5 - KaTOK

~M BeAYW!ole

1 1 BcnOMoraTeIIbt1ble

MeM,Il.y OCI-IOBHbIMHI1 BCrrOMOraTe.TIbHbIMII MamIIHaMI1 (3KCKaBaTOpaMI1 H aB-
TOCaMOCBa.TIaMI1, CKpenepaMH H TpaKTOpaMI1-TO.TIKaQaMI1, 6ameHI-IbIMI1 Kpa·
HaMI1 II T5IraqaMII C rraI-Ie.TIeB03aMII), I1CXO,Il.HI13 I-IeOOXO,Il.I1MOCTI1paUIIOI-Ia.TIb-
HOro I1X HCnO.TIb30BaHHH, paCC4I1TbIBaIOT MaTeMaTI1qeCKI1MI1 MeTO,lJ,aMI1, B
qaCTHOCTH, no TeopIIH MaCCOBoro 06CJIyIKI1BaI-II15L 3TH MeTO,Il.bJ rrO

u

3BO.TI5IIDT
rrO,Il.o6paTb ,Il.JI5IKOMrr.TIeKTa OnTHMa.TIbHbIH COCTaB M8mHI-I, KaIK,Il.OI1 HS KO-
TOpbIX 6y,Il.eT 06eCrre4eI-Ia rrOJIHa5I sarpY3Ka. TaK, rrpI1 rrp0I13BO,Il.CTBe seM-
.TIHHbIX pa60T CaMoXO,Il.HbIMII cKpenepaMI1 BOSMOIKHbI ,lJ,Ba BapI1aHTa cxeMbl
KOMII.TIeKTOBaI-II151M3111I1I-I,r,Il.e Be,Il.yIII,IIe MamI1HbI H3XO,Il.51TC51B cepe,lJ,IIHe
MeXaI-III3I1pOBaHI-IofI ueIII1 (pIIC. 3.1). PbIX.TII1Te.TIb, K3TOK, 6y.TIb,lJ,OSep 06-
C.TIYMI1BaIOT HeCKO.TIbKO 3BeHbeB CKperrepOB, 3 KaIK,lJ,bIHTpaKTOp-TO.TIKaq
O,lJ,HO3BeHO (pIIC. 3.1, a) I1JIII IKe KOJIOHHy cKpenepoB (PI1c. 3.1, 6). ITPH
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06b&M pa60T

1<1CPOKI<1

no cnel\l<1anl<13l<1pOBaHHblM

nOTOKaM

(B(;1AaM pa60T)HOMeHKnarypa CrpOil1TenbHblX npoueCCOB

no cnel\l<1anl<13l<1pOBaHHblM nOTOKaM (BI<1AaM pa60T)

AnA Ka>KAOrO Bapl<1aHTa nOA6op BeAYl11e~ MaWI<1Hbl

It1 K0J1\.14eCTSa seAYUJ,lI1X MaWlI1H

Ii1cxoAHaA "

HOMeHKnaTypa'

MaW£1H

no.o,6op n,ma BcnoMOraTeJ1bHO~ MaWIo1Hbl B COOTBeTCTB£1i1l

C napaMeTpaMI<1 BeAYl11e~ MaW(;1Hbl

J,1npVlHRTOl'1 rexHonorltleVl

OnpeAeneHVle KonWleCTBa BCnOl\1OrareIlbHblX MawMH
c YSA3K0l1 C OCHOBHblMII1 MaWIIIHaMIII

flO np01l13i30AlIITeJlbHOCn1 VI epOpMVlposaHVle KOMnneKTDB

MaW(;1H C yyeTOM cnoco6a OpraH(;13al\(;1(;1 pa60T

OnpeAeneHllte reXHlt1KO-3KOHOMM4eCKVlX nOKa3arenelll
pa60Tbi KOMnneKTOB MaWII1H

3.2. CxeMa BbI60pa BapuaH'

Ta KOMITJIeKTOB MaIIIUH

06CJIy)KIlBaHlnI Tp aKTOp aMIl-TOJIKalJaMIl HeCKOJIbKIlX SBeHbeB Ka)K)J,bIH
CKperrep rrpIl sarpysKe rrO)J,'beS)KaeT K CBo6o)J,HOMy OT pa60TbI TpaKTopy-
TOJIKalJy. DPII 3TOM rrpOCTOIl CKperrepOB II TpaKTOpOB-TOJIKalJeH rrpH
B03MO)KHbIX C60HX MHHIIMaJIbHbI, lJTO 06eCrreLJIlBaeT Sa)J,aHHbIH pIITM
pa60TbI Bcex MaIIIIIH B rrOTOKe.

BbI6paHHbIH crroco6 rrpOIISBO)J,CTBa pa60T BJIIIHeT Ha IIX TeXHOJIOrHIO,
LJTOTaK)Ke CJIe)J,yeT YLJIlTbIBaTb. HarrpIIMep, rrpII paSpa60TKe He60JIbIIIHX
KOTJIOBaHOB )J,JIH )J,ByX- IIJIIl TpexceKIIIIOHHbIX )KIIJIbIX )J,OMOB 3KCKaBaTO-
pOM, o6opy)J,OBaHHbIM rrpHMOH JIOrraTOH, K KorraHHIO TpaHIIIeII (6eTOHHbIM
HJIII MOHTa)KHbIM pa60TaM) rrpIIcTyrraIOT JIIIIIIb rrOCJIe OKOHLJaHIIH pa60TbI
3KCKaBaTopa IT rrpeKpaIIIeHH51 ,ll,BII)KeHII51TpaHcrropTHbIX cpe)J,CTB rro )J,Hy
KOTJIOBaHa. B cJIylJae paspa60TKIl KOTJIOBaHa 3KcKaBaTopoM C o6paTHoH
JIOrraTOH II rrO,ll,alJII TpaHcrropTHbIX cpe)J,cTB rroBepxy KorraTb TpaHilleH )J,JIH
epyH,ll,aMeHToB IlJIH rrpOIISBo,ll,IITb ,ll,pyrHe pa60TbI MO)KHO cpasy)Ke nOCJIe
rrpOXO,ll,KIl 3KcKaBaTopa, BHe pa,ll,IIyca ero ,ll,eHcTBIl51.

DPII BbI60pe TeXHOJIOrIIH (pIIC. 3.2) cpaBHIIBaIOT HeCKOJIbKO BapIIaH-
TOB: rrpH paClJeTe BpyLJHyIO - 2-3 BapIIaHTa, C rrOMOIIIbIO 3BM - n
BapIIaHToB. DpIIlJeM B 60JIbIIIIIHCTBe CJIyLJaeB IIMeeM BOSMO)KHOCTb BbI6paTb
HaIlJIYlJIIIHH BapIIaHT, a B HeKoTopbIX - OnTIIMaJIbHbIH rrpII HCrrOJIbSOBa-
HIIIl npIIKJIa,ll,HOrO MaTeMaTIILJeCKOrO arrnapaTa (HanpIIMep, MeTO)J,OB Jill-
HeHHoro nporpaMMIlpoBaHIlH IlJIII TeopIIII MaCCOBoro 06CJIy)KIIBaHIIH).
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3.2. PacnpeAeneHHe 3eMllBHbiX Mace: npH nnaHHpOBKe
nnOUFIAKH

DPII BbI60pe KOMrrJIeKTOB MallIIIH no paspa60TKe II rrepe-
MelIJeHIIIO rpyHTa Heo6xo)J,IlMO SHaTb )J,aJIbHOCTb ero rrepeMeIIIeHIlH. DPII
yCTpoHcTBe KOTJIOBaHa ,ll,aJIbHOCTb BOSKII rpyHTa, KaK rrpaBIIJIO, Sa,ll,aeTCH,
a npII nJIaHIIpOBKe nJIOIIIa)J,KII C Hy JIeBbIM 6aJIaHCOM paCCTOHHIIe nepeMe-
lIJeHIIH rpyHTa CJIe)J,yeT orrpe,ll,eJIHTb. B 3TOM CJIylJae peillaeTCH sa,ll,aLJa
pacnpe,ll,eJIeHIIH SeMJIHHbIX Macc, KOTopaH CBO)J,IITC51K HaXO)K,ll,eHIIIO 06'b-
eMOB, HarrpaBJIeHIIH II paCCTOHHIIH rrepeMelIJeHIIH SeMJI51HbIX Macc. OHa
MO)KeT 6bITb peIIIeI-Ia aHaJIIlTIllJeCKII, rpaepoaHaJIIlTIIlJeCKII (MeTO,ll,OMKYTb-
IlHOBa), a TaK)Ke C rrpIIMeHeHIleM JIIlHeHHOro rrporpaMMIlpOBaHIIH.

OrrTIlMaJIbHbIH pesy JIbTaT rrpII pacrrpe)J,eJIeHIIII SeMJIHHbIX Macc )J,aeT

MeTO,ll,JIIlHeHHOro rrporpaMMIIpOBaHIIH.
AHaJUlTlflJeCKHH MeTO)l; pacnpe)l;eJIeHIfSl 3eMJISlHbIX Mace. Orrpe,ll,e.,.

JISlIOTKOop,ll,IIHaTbI IIeHTpOB TH)KeCTII KOMrreHcIIpyIOIIIIIX )J,pyr )J,pyra BbI-

eMOK II HaCbIIIeH

}2V~x~
XB = }2V~ ;

}2V~x~x ----.
H - }2V~ '

~V'y'
~ B B.

YH=~'
kJ B

~V~y~
YH= }2V~ '

r,ll,e XB, yB - Koop,ll,HHaTbI IIeHTpa TH)KeCTIl yLJaCTKa Bble~KH, ~; XH, YH-
Koop,ll,IlHaTbI IIeHTpa T51)Ke

u

CTH yLJaCTKa HaCb!rrII" M;, VB: VH - 06'beMbI
rpyHTa B rrpe,ll,eJIax rrpOCTeHllIHX epIIryp, M3; XB, YB, XH, YH -Koop,ll,IlHaTbI
IIeHTpa T51)KeCTIl rrpOCTeHllIIIX epHryp, M.

3a OCII Koop,ll,IlHaT rrpIIHIlMaIOT )J,Be CTOpOHbI TIJIOlIJa)J,KII. PaCCTOHHIIe

Me)K,ll,y IIeHTpaMIl TH)KeCTH, M,

fpacPoaiIaJIHTMlJeeKIfH enoeoo paenpe)l;eJIeHIfSl 3eMJISlHbIX Mace. Do
HapacTaIOlIJIlM IIToraM BepTIIKaJIbHbIX KOJIOHOK KBa)J,paToB, OT,ll,eJIbHO )J,JIll
HaCbIIIII II BbleMKII, CTpOHT KpIIBble 06'beMoB. 0p,ll,IlHaTbI BepxHIIx TOlJeK
KpIIBbIX ,ll,aIOTcyMMapHble 06'beMbI HacbmeH II BbleMOK. TOLJKII rrepeCeqeHIIll
KpIIBbIX 06'beMOB onpe)J,eJI51IOT rrOJIO)KeHIlH rrpHMblx Ha rrJIaHe, pas)J,eJISl'
IOIIIIIX rrJIolIJa,ll,KY Ha ylJaCTKH, B rrpe,ll,eJIax KOTOpbIX 06'beMbI Hacbmeli II BbI-

eMoK paBHbI.
,UJIH onpe)J,eJIeHIlH cpe,ll,Hero paccToHHIIH rrepeMelIJeHIIH rpaepoaHaJIII-

TIILJeCKIIM MeTO,ll,OMIICrrOJIbsYIOT KpIlBble 06'beMOB HaCbIIIII II BbleMKII, rro-
cTpoeHHble rro lITOraM BepTIIKaJIbHbIX II ropIlSOHTaJIbHbIX KOJIOHOK KBa,ll,-

paTOB (pIIC. 3.3).



3.3. Pacrrpe,u;eJleHlle 3eMJl51HhlX Macc rpa¢OaHaJlHTHtleCKHM crrOC060M:
1, : - ~plIBble OO'beMOB HacblIIeil H BbleMOK no lIapaCTalOrn;HM HToraM BepTHKaJIbHblX PM\OB RBa.
.lIp TOB, 3, 4 - TO >Re, no HapaCTalOrn;IIM HToraM ropH30HTaJIbHbrx PH,l\OB KBa,l\paToB' 5 _ napaJI

c~~~~~paMMbl, paBHOBeJIHRlle <jlHrypaM, 3aKJIIOQeHHbrM Me}K,l\y RpHBbrMH OO'beMOB BbreMOK H H~'

D.JIOrn;a,n:Hqmryp Me.IK,n:yKpHBbIMH OObeMOB WI H W2 rrpe,n:CTaBJHllOT
COOOHrrpOH3Be,n:eHHe OObeMOB rpyHTa Ha rrpOeKIJ,HH cpe,n:Hero paCCT05IHH5I
rrepeB030K II H 12:

WI = V/l~
W2= V12•

(3.9)
(3.10)

11= WI7V;
12= W2!V.

(3.11)
(3.12)

Cpe,n:Hee paCCT05IHHe rrepeMern;eHH5I paBHO ,n:JIHHe rHrroTeHy3bI np5IMO-
yrOJIbHOrO TpeyrOJIbHHKa, HMeIOrn;ero KaTeTbI, paBHble [J H 12,

JJ.JI5I yrrporn;eHH5I B blqHCJIeHH5I rrJIorn;a,n:eu WI H W2 MO.IKHOrrOCTpOHTb
paBHOBeJIHKHe qmrYPbI rro paSHOCT5IM HapaCTaIOrn;HX OObeMOB BbleMOK
H HaCbmeu - KpHBble 5pIOKHepa. :pellIeHIle 3a,n:aqn pacnpe,n:eJIeHH5I seM-
JI5IHbIX Macc rparpoaHaJIHTHqeCKHM MeTo,n:OMHe ,n:aeTTOqHOrO HanpaBJIeHH5I
rrepeMern;eHH5I H IJ,eHTpOBT5IMeCTH, HO B 06rn;HX cJIyqa5Ix rrpHMeHHMo.

3.3. Gbl60p cnoco6a npoM3BoAcTBCI pa60T
M KOMnneKTOB 3eMnepoHHo-TpaHcnopTHblX
H 3eMnepoHHbiX MClWHH

XapaKTepHb1 ,n:BaBH,n:aSeMJI5IHbIX paooT: BepTlIKaJIbHa51
rrJIaHHpOBKa fIJlOrn;a,n:KHH yCTpOHCTBO BbleMKH.

BepTlUiaJIbHaSI nJIaHHpOBKa IIJIorn,a,n:KH HaqIIHaeTC5I C rro,n:rOTOBHTeJIb'
HbIX paooT: OQHCTKH TeppHTopHH OT KycTapHHKa, ,n:epeBbeB, BaJIyHoB;
yCTpoucTBa ,n:opor; ocyweHH5I TeppHTopHHH OTBo,n:arroBepxHocTHblX BO,n:,
pas6HBKH IIJIOrn;a,n:KH.K OCHOBHbIMpa60TaM OTHOC5ITC5I:pb1XJIeHHe, pas-
pa60TKa Bb1eMOKH TpaHcIIopTHpoBaHHe rpyHTa; pasrpysKa H paspaBHH-
BaIIHe rpyHTa Ha yqaCTKaX HaCbIIIH; yrrJIOTHeHHe rpyHta; OKOHQaTeJIbHa51
rrJIaHHpoBKa.

3eMJI5IHble pa6oTb1 ,n:OJIMHb16bITb KOMnJIeKCHO MexaHHsHpoBaHb1 H Bb1-
rrOJIHHTbC5IrrOTOQHb1MMeTo,n:OM.HaH60JIee 3rprpeKTHBHo 3TO ocyrn;ecTB-
JIHIOTSeMJIepOUHO-TpaHcIIopTHb1e MallIHHb1 - 6y JIb,n:osepb1H cKpeIIepb1.
B OT,n:eJIbHbIXcJIYQa5Ix rrpH SHaQHTeJIbHb1X pa60qIIX OTMeTKax BbleMKH
(3 M H oOJIee) H ,n:aJIbHOCTHBOSKH rpyHTa 60JIee 0,5 KM rrpHMeH5IIOT 3KC-
KaBaTOpbI B KOMIIJIeK'te C aBTOTpaHcrropTOM. DPH HaJIHQHH JIerKO
paSMbIBaeMb1X rpyHToB, MOIIJ,Hb1XBO,n:Hb1XHCTOQHHKOBH ,n:ellIeBoH 3JIeK-
Tp03HepmH HCnOJIbSYIOT m,n:poMeXaHHQeCKHH CIIOCOO npoHsBo,n:cTBa
pa6oT.

DPH rro,n:oope KOMrrJIeKTOB MallIHH CJIe,n:yeTOT,n:aBaTb rrpe,n:IIOQTeHHe
MallIHHaM C aBTOMaTHQeCKHMH cTa6HJIHSHpyIOIIJ,HMH yCTpoucTBaMH, rro-
SBOJI5IIOrn;HMHpa60TaTb B OIITHMaJIbHOM peMHMe, IIpH 3TOM TaK.lKe CJIe,n:yeT
YQHTbIBaTb 06JIaCTb ilX 3rprpeKTHBHoro HCrrOJIb30BaHH5I, a rrpH rrpoeKTHpo,
BaHHH rrpOIJ,ecca paspa60TKH rpyHTa HCXO,n:HTbHS rrporpeccHBHoU TeXHO-
JIOrHH rrpOHSBo,n:cTBa pa6oT. HarrpHMep, rrpH 6YJIb,n:osepHb1x pa60Tax HC-
rrOJIbSYIOTeCTecTBeHHb1uyKJIOH MeCTHOCTH HJIH cos,n:aIOT HCKyccTBeHHbIu
yKJIOH, BbIIIOJIH5IlOTpa3pa6oTKy rpyHTa TpaHllIeuHb1M crroco6oM, rrpH pas-
pa60TKe JIerKHX rpYHToB YCTaHaBJIHBaIOT Ha TOpIJ,aX OTBaJIa OTKpbIJIKH
(yuIIIpHTeJIH), rrpH SHaQHTeJIbHbIX o6beMax (4 Tb1C.M3 H 6oJIee) paspa60TKy
Be,n:yT COBMeCTHO,n:ByM5I-TpeM5I 6yJIb,n:osepaMH.

DPH cKperrepHblx paooTax ,n:JIH YBeJIHQeHH5I HarrOJIHeHH5I KOBllIa KII

H cOKparn;eHII5I rrpo,n:OJIMHTeJIbHOCTH3arpysKH peKoMeH,n:yeTC5I HcrrOJIbSO-
BaTb TpaKTOp-TOJIKaQ.

T51MeJIble rpyHTb1, a TaK.lKe rpYHTbI C rrpHMecbIO rro,n:JIeMaT IIpe,n:BapH-
TeJIbHoMY paSpb1XJIeHIllO, Heooxo,n:HMOCTb KOToporo saBHCHT B KaM,n:OM
KOHKpeTHoM cJIyQae OT MeCTHb1XyCJIOBIIU (rrJIOTHOCTHrpyHTa, MOrn;HOCTH
MallIHH).

CJIe,n:oBaTeJIbHO, 3a,n:aQaCBO,n:HTC5IK BbI60py Be,n:yrn;eu II BcrrOMOraTeJIb-
HbIX MallIIIH, yBHSKH HX rro OCHOBHbIMrrapaMeTpaM (rrpoHsBo,n:HTeJIbHOCTIJ,
cpoKaM) B 06rn;eM rrOTOKe MexaHIIsHpoBaHHou IJ,errH.

,UJIH paspa60TKH O,n:HOroH TOro Me YQaCTKa rro yC.TIOBIIHMrrpOHSBo,n:CTna
pa60T MOMHO ITpHMeHHTb paSJIHQHble KOMlweKTbI MamHH, IT03TOMYOKOH-
QaTeJlbHb1H BhIOOP KOMIlJIeKTa ocyrn;eCTBJI5IeTCHcpaBHeHHeM TeXI-IIlKO-3KO-
HOMHQeCKIIX rrOKaSaTeJIeU rro Ka.IK,n:OMy BapIIaI-ITy: rrpIIBe,n:eHHb1X y,n:eJIb-
HhlX saTpaT Ha 1 M3 SeMJI5IHh1Xpa6oT, Tpy,n:oeMKOCTI1 paspaOOTKI1 1 M3

rpyHTa I1 rrpo,n:OJIMI1TeJIbHOCTI1BbIITOJIHeHI15Ipa6oT.



Pa3pa6oTKa rpyHTa OyJIb.n.03epaMH. HCXOJ(51H3 06'beMHO-nJIaHHpOBOtI.
HbIX peWeHHH, napaMeTpOB 3eMJI5IHoro COOpY2KeHH51, TeMna npOII3B0,4CTB3
pa60T nOJ(6HpaIOT MapKy BeJ(ym;eH MaWIIHbI-6YJIbJ(03epa (Ta6JI. 3.1).

J(aJIbHOCTb
nepeMeil\eHHH
rpyHTa Ln. M

BapuaHTW npHMeHeHuH ManmH
nO,l:UnaM

.,,; 40

.,,; 60

.,,; 100
..,;: 120

EYJJb).(03epbI (CM. rrpUJJ. 5)

1-16
5-16
ll-16

16
DpUI(errHble cKperrepbI

(CM. rrpuJI. 6)

1-9
4-9
8-9

Ea30BbIe TpaKTopbI

.LJ:T-54 ••• .LJ:3T -250
T·80. " .LJ:3T-250

T .140 ••. .LJ:3T·250
.LJ:3T·250

BMecTUMocTb KOBllia
q, M3

2,75-15
6-15

10-15

.,,; 40
::> 60
::> 100

3KCnJIyaTa~HoHHa51 npOH3BOJ(HTeJIbHOCTb 6YJIbJ(03epa, M~CMeHY,

n= 3600 cVKc KYKJI KBltu,; (3.13)
r,a;e c = 8,2 - ,a;JIHTeJIbHOCTbCMeHbI, tI; V - 06'beM rpyHTa B nJIOTHOM
TeJIe, cpe3aHHoro OTBaJIOM, M3

; Kc - KO.9<p<pHIrIIeHTcoxpaHeHII5I rpYHTa
DO BpeM5I ero TpaHcrropTHpOB3HII5I; KYKJI - KO.9<p<pII~IIeHTyKJIOHa; KB-
/(O.9<p<PII~IIeHTIICnOJIb30BaHH5I no BpeMeHH; to, - npOJ(OJI2KHTeJIbHOCTbIIIIK-
Jla, C.

• 06'beM rpyHTa B nJIOTHOM TeJIe, cpe3aHHoro OTBaJIOM, M3,

aH2
V"'---'" 2tgcpKp

r,a;ea-J(JIIIHa OTBaJIa, M; H -BbICOTa OTBaJIa, M; lp - yroJI eCTecTBeHHoro
OTKoca rpyHTa (Ta6JI. 3.2); Kp - KO.9<P<PIIIIIIeHTpa3pbIXJIeHII5I rpYHTa.

KO.9<P<PHIIIIeHTcoxpaHeHH5I rpyHTa BO BpeM5I TpaHcnopTIIpoBaHIHI

Kc = 1 - 0,005 Ln, (3.15)

r,l(e Ln - ,a;aJIbHOCTb nepeMem;eHII5I rpyHTa, M.
3HatIeHIle KO.9<p<pHIIHeHTayKJIOHa KYKJI J(JI5I 6yJIbJ(03epa:

J1KAO/ibt K yKJI

Dpu crrycKe:

o
0,1
0,2

Dpu rrO).('beMe0,1

:1.2. YroJl eCTeCTBeHHoro OTRoca rpyHTa cp

BJIa}KHOCTb rpyHTCl

Tun rpyHTa Cyxoil BJIaJKHWil MOKp',jil

Y rOJI OTKoca. rpal\

40 40 35fpaBuH
35 45 25faJIbKa

DecoK:
30 32 27KpyrrHbI}:l
28 35 25cpe).(Huu
25 30 20MeJJKIlH

fJJUHa:
45 35 15if<llpHa51
50 40 30JIerKa51
40 30 20CyrJIUHOK
40 35 25PaCTUTeJJbHbIH
35 45 27HacblIIHOH

L(JIHTeJIbHOCTb IIH KJIa , c,

to, = tp + tn + too + tnoB, (3.16)

r,a;e tflOB = 10- 12 c (rrpH pa60Te 6yJIbJI03epa tIeJIHOtIHbIM cnoc060M
6e3 nOBopoTa tnoB = 0); tp, tn, too onpeJIeJI5IIOT no <popMyJIe

tp(n.oo) = 3,6LI(ylv, (3.17)
r,a;e L - JIJIHHa rryn! COOTBeTCTBeHHOpe3aHII5I, nepeMem;eHII 51H 06paTHo-
ro xo,a;a; Ky - KO.9<p<pHIIHeHT, ytIHTbIBaIOm;IIH yCKopeHHe, 3aMeJ(JIeHHe:
rrepeKJIIOtIeHHe rrepe,a;aq (Ta6JI. 3.3); v - CKOpOCTb ,a;BH2KeHH5I,KM/q (pe
3aHHe II rrepeMem;eHHe Be,a;yTc5I Ha nepBoM rrepe,a;aqe, B03BpaT rrOp02KH5I-
KOM-Ha TpeTbeH H tIeTBepToH rrepeJ(atIax HJIH 3a,a;HIIM XO,a;OM(Ta6JI. 3.4).

3.3. 3Ha'ieHUH K09!j:llfmI(lfetlTa yCRopeHlf5l, 3aMe)l,JIeHlfH If nepeKJIlOqeHlfH nepe)l,aq Ky
)l,JJHnplf~enHbIx cRperrepoB M 6YJlb)l,03epOB

III flepel\aqa IV rrepel\aqa
J(aJIbHOCTb

nepeMeil\eHHSI
rrOpOJKHHil rpy)I{eHwil rrOpO)KHHilrpyHTa, M rpyJKeHblil

XOl\ XOl\ XOl\ XOl\

100 1,2 1,2 1,6 1,4
200 1,2 1,1 1,3 1,2
300 1,1 1,1 1,2 1,2
400 1,1 1,05 1,2 1,1
500 1,05 1,04 1,1 1,1
600 1,04 1,04 1,1 1,1
700 1,Q4 1,03 1,1 1,1
800 1,03 1,03 1, I 1,1
900 1,03 1,02 1,1 1,1

1000 1,02 1,01 1,1 1,05

fI p U M e q a H If e. fIpM )l,BIUKeHlfll Ha I H II llepe)l,aqax H 33).(HUM XO).(OM Ky; <=; 1.
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MapK8 TpaKTOpa

IlepeJ\aqa
)1.T·54 \ I [ T.130, T-140 I IC.80 T.100 T.180 ,lJ.ST-250

I 3,59 2,25 2,36 2,54 2,86 2,6
II 4,69 3,6 3,5 3,74 5,06 3,85
III 5,43 5,14 4,13 5,56 6,9 5,7
IV 6,28 7,4 5,34 8,85 9,46 9,1
V 7,93 9,65 I 10,12 12.2 13,09 17,6

3a,!J;HHH X0.Ll 2,4 2,6-8,7 2,7-7,6 2,2-4,2 3,2-8,9 3,6-4,5

.lI.JUIHa nYTl:I pe3aHl:I5I npH TOJIIll,HHe CTpyrKKl:I h 1:I KJIHHOBH,lJ.HOM cno-
CODe pe3aHl:I5I, M,

BapuaHT pa3pa6oTKl:I rpyHTa CKpenepaMH. Hcxo,li,5I II3 yCJIOBHH pa60TbI
II ODJIaCTII npl:lMeHeHII5I MaIllHH nO,lJ.61:1paeM MapKy cKpenepa (CM. TaDJI. 3.1).
9KCnJIyaTaIJ.IIOHHa5I npo1:l3Bo,lJ.nTeJIbHOCTb cKpenepa, M3/cMeHy,

Ds = 3600cq K1KBZfll" (3.19)

r,1J,e q - BMeCTl:IMOCTb KOBIlla cKpenepa, M3;

K1 = KH7Kp; (3.20)
r,1J,e KH - KOsepepIIIJ.IIeHT HanOJIIleHII5I KOBIlla PbIXJIbIM 1'pyHToM (Ta6Jl, 3.5).

Cyxoii neCOK
C ynecb II cpe.LlHHii cyr JIHHOK
TRJKeJIblii cyrJIHHOK H rJIHHa

0,5 -0,7
0,8 -0,95
0,65- 0,75

0,8-1,0
1,0-1,2
0,9-1,2

.lI..'IIITeJIbHOCTb IJ.IIKJIa, C,

tll, = ta + tp + tn + tp + tnoB, (3.21)
r,1J,e fa, tr, tn, tp, tnoB - BpeM5I COOTBeTCTBeHHO 3arpY3KH KOBIlla, rpy-
llieH01'O II nOpOJKHerO XO.n.OB CKperrepa, pa3rpY3KH CKperrepa, Ha nOBO-
POTbI, c.

DP0,1J,OJIlliIITeJIbHOCTb OT,1J,eJIbHbIX 9JIeMeHTOB IJ.HKJIa, C,

t = 3,6 LKy7v, (3.22)
1',1J,eL - ,1J,JIIIHa nYTl:I OT,1J,eJIbHbIX SlJleMeHTOB IJ.IIKJIa, M; V - CKOpOCTb ,nBII-
llieHII5I, KM/q (npii Ha60pe rpyHTa CKOpOCTb npHHIIMaeTC51 no TaDJI. 3.6,
):(JI51rpyllieHoro H nOpOJKHerO XO,nOB rrplIIJ.enHbIX cKpenepoB - no TaDJI .3.4.
Opii 9TOM rpYllieHbIH XO,lJ.BbIIIOJIH5IIOT no ropH30HTaJIbHoMY yqaCTKy II yKa·
TaHHoi\: nOBepXHOCTl:I Ha qeTBepToH nepe,1J,aqe, no pa3pbIXJIeHHOH nOBepx-
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IlpHl\enHbleCKpenepbI CaMOXOAllbleCKpenepbl

IloKaaaTeJlb
::;::8 ;;0

)1..541, )1.374B )1..511 )1..357r l'-~ C"!~

.u.569 )1..498 ""' . 0> •""CIl ""CIl'I::( '1::(I::(~ I::(~

CKOPOCTb .LlBIIJKeHHlI 2,7 1,8 1,9 2 2-3 2-3 2-3
npH Ha60pe rpyHTa,
KM/'1

13 20 21 20 25 23 25BpeMR BblrpysKll KOB-
ilia, C

6-10 12-18 12-18 15-20 15-20 15-20LI:JIllHa nYTII pasrpy3- 6-10
KH, M

45 45 60 25 25 25BpeMR Ha .llBa IIOBO- 28
po Ta, C

HOCTII II yqaCTKe C nO,1J,'beMOM- Ha TpeTbeii nepe,1J,aqe; B03BpaT IlOPOlliH5I-

KOM - Ha qeTBepToii nepe,1J,aqe).
DP0,1J,OJIlli11TeJIbHOCTb rpyllieHoro 11 nopolliHero XO,1J,OBpaCCqHTbIBaIOT

C yqeTOM pa31'oHa, 3aMe,1J,JIeH115111 nepeKJIIOqeHII5I nepe,1J,aq • .lI.JI5I 9T01'O Epe-
M5I oT,1J,eJIbHbIX 9JIeMeHTOB 1'pyllieHo1'o 11 nopOlliHe1'O XO,1J,OBYMHOlliaIOT Ha

K09epep11IJ.lIeHT Ky (CM. TaDJI. 3.3).
.lI.JI11Ha 3a1'pY3KH cKpenepa ,1J,JI5iKJI11HOBII,1J,HOiiCTpyJKKII, M,

Ls = 2qK1 ~~ + m) , (3.23)

1',lJ.e m - K03epepl:lIJ.11eHT np1:l3MbI BOJIOqeHlI5I (TaDJI. 3.7); a - IllHpIIHa
HOJKa cKpenepa, M;h - MaKCHMaJIbHa5I TOJIIll,lIHa CTpylliKl:I, M.

CyrJlIlHOKnblJleBa1'bllt

BMeCTIlMOClrb neCOK Cynecb I
rJlHHa

KOBllIa" Mil cyxolt BJla)l{llbllt

6-6,5 0,26 0,22 - 0,1 0,1
10 0,28 0,17 0,13 0,09 0,05
15 0,32 0,16 0,11 0,08 -

Onpe,1J,eJI5IeM KOJlIIqeCTBO cKpenepo~! ODCJIYlliIlBaeMbIX O,1J,HHMTpaKTo-

pOM-TOJIKaqOM,

r,1l;e tll,.roJl - npo.n,omKHTeJIbHOCTb IJ.HKJIa TOJIKaqa, C,

tU,.TOJl== t1 + t2 + ts + t4, (3.25)

t1- BpeM5I 3a1'pY3KH cKpenepa, c; t2 ~ 15 - BpeMH B03BpameHHH B HC-
xo,nHoe nOJIOllieHHe, c; t3 ~ 20 - BpeMH nO,1J,xo,lJ.a K Oqepe,lJ.HoMy cKpenepy,
c; t4~ 15 - np0,1J,OJIJKlITeJIbHOCTb nepeKJIIOQeHH5I nepe,1J,aq, OCTaHOBKH

nepe)l; HaqaJIOM TOJIKaHHH, c.



DPII rrpOII3BO,n;CTBe rrJIaIIlIpOBOqHbIX pa60T 6yJIb,n;03epaMII IIJIII CKperre-
paMII rpyHT rrOCJIOU:HOpa3paBHIIBaeTC5I 3TIIMII )Ke MalilIIHaMII B npouecce
OTCbIITKII HaCbIIIII. DPII 3KCKaBaTOpHOU: pa3pa6oTKe Ha TpaHCnOpT II TpaHC-
nOpTHpOBaHIIII rpyHTa aBTOCaMOCBaJIaMH HJIH TpaKTopHbIMII rrpIIuerraMII
rpyHT He06xo,n:IIMO nOC.JIOU:HOpa3paBHIiBaTb 6y JIb,n;03epaMII IIJII1 rpeiJ:,n;epaMII.

DOBepXHOCTb pa3paBHIIBaHH5I (ynJIOTHeHII5I), M2,

F = VIH, (3.26)
r,n;e V - 06'beM HaCbIIIII, M3;/ H - TOJIIIJ.IIHa OTCbIIIaeMoro (ynJIOTH5IeMoro)
CJlO5I, M.

DPII ynJIOTHeHIIII rpyHTa 3a,n;aqa CBO,n;IITC5IK BbI60py ynJlOTH5IIOIIJ.IIX
MafllIIH, orrpe,n;eJIeHIIIO KOJlHqeCTBa npoxo,n:OB rro O,n:HOMy cJIe,n;y (Ta6JI. 3.8)
I:I pelileHlIIO BorrpocoB paUIIOHaJIbHOrO IICnOJIb30BaHII5I 3TIIX MalilHH.

TOJIlI1l1Ha
ynJIOTlIlIeMoro

CJIOSlt M
rpyHT61

ICyrJIIIHllc-/
neCqaHble Thre rJIIIHIICT61e

Ky~aqKOBNil rrprruerrHoil KaTOK Maccoil 0,20 12-14 16-18
5 T (.lJ.-130A) *
r~a,n:Krril rrprruerrHoil KaTOK MaCCOH 0,15 4-6 10 12
4,4 T (.lJ.-126) *
I1HeBMaTrrqeCKrril rrprruerrHoit KaTOK Mac- 0,20 6 7 8
coil IO T (.[(-219)
TIHeBMaTil'lecKrrit rrpuuerrHoir KaTOK Mac- 0,20 -0,25 4 5 6
coil 25 T (,Q-263) H 26,5 T (.lJ.CK-l) 0,30 -0,35 6 7 8

0,40- 0,50 8 9 IO

YCTpoikTBO KOTJIOBaHa (TpaHIueH). YqIITbIBa5I oc06eHHOCTII SeMJl5I-
Horo CoopyiKeHII5I, 06'beM 3eMJI5IHbIX pa60T H CpOKII HX npOII3BO,n:CTBa
BbI6IIpaIOT HaII60JIee 3¢epeKTHBHbIU: MeTO,n;rrpOII3BO,n;CTBa, 06eCrre[mBaIOI.l~II~
KOMrrJIeKcHyIO MeXaHII3aUIIIO pa60T II rrOTOqHYIO opraHII3ar.:\IIIO rrpOII3-
Bo,n:CTBa.

3a,n:aqeii: rrpOeKTIIpOBaHII5I rrpouecca pa3pa60TKH rpyHTa 5IBJI5IeTC5IBbI-
60p TImOB MalilIIH II TpaHcnopTHbIX Cpe,n;CTB, orrpe,n;eJIeHIIe pa3MepOB
3a605I ~ cxeM npOXO,n:OK, paCqeT TpaHcnOpTH~X cpe,n:CTB, orrpe,n;eJIeHIIe
CMeHHOII 3KCnJIyaTaUHoHHoii: npoH3BO,n:IITeJIbHOCTII MalilIIH, npO,n;OJI)KII-
TeJIbHOCTII rrpOueCCOB pa3pa60TKII. OKOHqaTeJIbHbIH BbI60p KOMnJIeKTOB
MalilIIH npOII3BO,n:IITC5I Ha OCHOBe TeXHIIKO-3KOHOMIIqeClwro aHaJIII3a B03-
M02:KHbIX BapIIaHTOB.

B )KIIJIIIruHOM CTpOIITeJIbCTBe pbITbe KOTJIOBaHOB ocyrueCTBJI5IeTC5I, rJlaB-
HbIM 06pa30M, O)l.HOKOBlilOBbIMII 3KCKaBaTopaMII, HO MoryT npIIMeH5ITbC5I
CKpenepbI II 6yJIb)l.03epbI.
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3.4. CxeMa paspa60TKrr KOTJIOBalla 60KOBblMIl npoxo,n:KaMrr C pacrrO~O)KeHHeM
TpaHcrropTHblX cpe,n:cTBBblllle ypOBHlI rrO.ll:0IIlBN sa601I:
a ....•nOnepeqHblH paspe3 H nJIaH sa601I; 6 ....•nJIaH KOTJIOBaHa; R, RCT ....•pa~HYC pesaHlIlI

MaKCIIMaJIbHblH H Ha ypoBlle CTOlIIIKII;' RB• H ....•pal\IIYC II BbJCOTa BblrpysKII; B. Bn ....•pac-

CTO,HHlle aT oell ABH)I{eHH.5I 9KCK8B8Topa ,lJ;O BHYTpeHHH~ QTKOCOn; BIJp - IllHpHH8 rrpOX0,lJ,KtI;1

In"'" iliaI' nepe~BH)KKII; h ....•rJIy611Ha KOTJIOBaHa; b. hT .•..• IlIHpHHa KOJIell II BblCOTa TpaHcnopTa,

d - 6esonaCHoe paCCTOlIHlle HaXO)K~elllllI TpaHcnopTa; m" m ~ KOsq,q,IIll,lIeHTbJ OTKoca

B npOMbllilJIeHHOM CTpOIITeJIbCTBe B 3aBIICIIMOCTII 01' lilara KOJIOHH,
lilHpIIHbI npOJIeTOB, r JIy6IIHbI 3aJlO)KeHII5I II pa3MepoB epyH)l.aMeHTOB BbleM-
KH no)l. epyH)l.aMeHTbI MoryT 6bITb B BII)l.e: OT,n;eJIbHbIX KOTJIOBaHOB ,n;JI5I

Ka)K)l.OrO epyH)l.aMeHTa; OT,n;eJIbHbIX TpaHlileii:, pa3pa6aTbIBaeMbIX no Oe5IM
npOJIeTOB; CnJIOlilHOro KOTJIOBaHa.

OT)l.eJIbHble He60JIblilHe KOTJIOBaH~ pa3pa6aTbIBaIOTC5I 06bIQHO 3KCKa-
BaTopOM, 060py,n:OBaHHbIM 06paTHoii: JIonaToii:. TpaHlileH II CnJIOlilHble KOT-
JIOBaHbI OTpbIBaIOT 3KCKaBaTopoM (np5IMoii:, 06paTHoii: JIOnaToii: I:I ,n;parJIaii:-
HOM), 6yJIb)l.03epaMII, npI:IuenaMI:I I:I caMOXO)l.HbIMH CKpenepaMH. DPH pa3-
pa60TKe rpyHToB IrpynnbI MoryT HCnOJIb30BaTbCfl O)l.HOKOBlilOBble norpy3-
QIIKH.

BKclw8amop, o60PY008aflflbtUnpflMou /lonamou, Qarue npHMeH5IeTC5I npH
BbleMKe rpyHTa C norpy3Koii: B TpaHcnopTHble cpe)l.CTBa. PbITbe KOTJIOBaHa
Be)l.eTC5I 60KOBbIMH H JI060BbIMH npoxo)l.KaMH (pHC. 3.4, 3.5).

DPH 60KOBOii: npOXO)l.Ke rpyHT BblrpY)KaeTC5I B TpaHcnopT, pa3Merua-
eMblii: C60Ky 01' 3KcKaBaTopa napaJIJIeJIbHO ero )l.BH)KeHHIO, a npH JI060BOH
npOXO)l.Ke - B TpaHcnopT, nO)l.aBaeMbIH C3a,n;H 3KcKaBaTopa no )l.Hy

KOTJIOBaHa.



'0,3...0,8 )I?
{21..25)ff

tJ
3.5. CxeMhl pa3pa6oTKlI KOTJIOBaHa JI050BhlMH npOXOL\KaMH:

a - <: O,l\HOCTOpOHHeJInorpYSKoil rPYHTa H TpaHcnopT; 6 - C ,l\BYXCTopoHHeil rrorpysKoil B TpaHC-
rropT, 8 - ymHpeHHO:H: c nepeMem;eHMerv.l 9KCKaBaTopa no 3Hf3ary: 2 - TO >Re, HO nonepeK KOT-
nOBaHa; 1M - paCCTO'IHHe OT OCH i\BH>KeHHH 9KCKaBaTOPa ,l\O OCH ,l\BH>KeHHH TpaHcrropTa; UT-
qeHTp TH}KeCTH sa60H (neBoil H npaBofi qaCTH)

(45...J,5)R

2

B03MOMHOCTb pa3pa6oTKH 60KOBbIMH npoxo,nKaMH C pacnOJIO)KeHHeM
TpaHcnopTHbIX cpe,nCTB Ha ypoBHe 6pOBKH KOTJIOBaHa (tITO ueJIeC006pa3HO,
nOCKOJIbKY ,UJIHTeJIbHOCTbUHKJIa pa60TbI 3KCKaBaTopa HaHMeHhLUaH) on-
pe,neJIHlOT H3 BhlpaMeHHH

h ~ H - (hT + 0,5), (3.27)
r,ne h - rJIy6HHa KOTJIOBaHa co CTOpOHhI norpy30tIHOrO nyTH, M; H -MaK-
CHMaJIbHaH BhlCOTa BhlrpY3KH, M; hT - BhlCOTa TpaHcnopTHOll e,nHHHUbI ,no
Bepxa 60pTa (norpy30tIHaH BbICOTa), M; 0,5 - MHHHMaJIhHO ,nonycTHMoe
paCCTOHHHe MeM,ny HHMHell KpOMKOll OTKpbITOrO ,nHHrn.a KOBLUa 3KCKa-
BaTopa H BepxoM 60pTa TpaHcnopTHOll e,nHHHUbI.
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MaKCliMaJIhHaH LUHpliHa 3a60H OT OCli 3KCKaBaTOpa ,nO 6poBKH y no-
rpy30tIHOrO rrYTH

Brr == RB - ( ~ +d) j

r,ne RB - pa,nHyc BblrpY3Kli npH HaH60JIbLUell npaKTHlJeCKOll BhlCOTe BhI-
rpy3KH, M; b - LUHpHHa xo,na TpaHcnopTHoll e,UHHHUhI, M; d - 6e30nac-
Hoe paCCTOHHHe OT 6pOBKH OTKoca,Uo onopHbIX 3JIeMeHTOBTpaHCnOpTa, M,

r,Ue K - MHHHMaJIhHO ,nonycTHMoe paccTOHHHe no ropH30HTaJIH OT OC-
HOBaHHH OTKoca BhleMKH ,no onopbI MaLUHHbI, M (Ta6JI. 3.9); hm-3aJIOMe-
HHe OTKOca, M.

3.9. MHHllMaJIbHO nonycTHMoe paccToHHHe no ropH30HTaJIH OT OCIlOBaHHH OTKoca
BbleMKH lJ.O oJIHJKalimeli onopbl MamHHbI, M

rny6HIJa
BbIeMKH, M IIeCqaHblfi CyrreCqaHblfi CyrJIHHHCTblfi fJIHHHCTbl1l

1 1,5 1,25 1 1
2 3 2,4 2 1,5
3 4 3,6 3,25 1,75
4 5 4,4 4 3
5 6 5,3 4,75 3,5

I1pH pa3pa60TKe lUHpOKHX KOTJIOBaHOB 60KOBhIMH npoxo,nKaMH MaK-
CHMaJIhHaH LUHpHHa KaM,nOll npoxO,UKH COCTaB.TuleT

Brrp = B1+ 0,7 RCT' . (3.30)
r,ne B1-paccToHHHe OT OCH ,UBHMeHHH 3KCKaBaTOpa ,no BHyTpeHHero OT-
KOCa KOTJIOBaHa, M; RCT - pa,nHyc KOnaHH51Ha ypoBHe CTOHHKH, M.

T1pH rJIy6HHe KOTJIOBaHOB, He n03BOJIHIOlll,ei'r BecTII norpy3Ky TpaHC-
rropTHbIX cpe,UCTB Ha ypoBHe 6pOBKH KOT.IIOBaHOB,pa3pa6oTKy oCyrn.eCTB-
JI5IlOTJIOOOBhIMHnpOXO,UKaMHHJIH OOKOBhIMHC pacrrOJIO)KeHHeMTpaHcnopT-
HhIX cpe,UCTB Ha ypoBHe nO,UOIlIBhI 3aOOH. CxeMy npOXO,UOK BhI6HpalOT
HCXO,UHH3 raoapHTOB KOTJIOBaHa H TeXHHtIeCKliX xapaKTepHCTI-IK 3K~Ka-
BaTopa.

B Y3KHX KOTJIOBaHaX lUlipHHOll MeHee 1,5 R 3KCKaB3TOp CJIe,nyeT CMe-
rn.3Tb K O,lIHOMyH3 OTKOCOBBbleMKli, a TpaHcnopT nO.lI.aBaTbB,nOJIbnpOTIfBO-
nOJIOMHoro. 3KcKaBaTop ,nOJIMeH OTCT051ThOT OCHOB3HH51OTKoca Ha T3KOM
paCCTOHHHH, tIT06hI 6UJI 06eCneQeH 6eCnpen51TCTBeHHbIll IIOBOpOT IIJIaT-
epOPMbIHa 360°. TpaHcIIopT IIo,nalOT B03MOMHO 6JIHMe K JI060BOll QaCTH
3a6oH 6e3 3axo,na B 30Hy IIOBOpOTa 3KcKaBaTopa, 3a ClJeT tIero yroJI IIOBO-
pOTa 3KCKaBaTopa a MOMeT 6hITh YMeHblUeH ,no 50°, tITO IIpHBO,nHT K 3Ha-
lJHTeJIhHOMY nOBhllUeHHlO IIpOH3Bo,nHTeJIbHOCTH Tpy,na.

ITPH IllHpHHe KOTJIOBaHa (1,5-1,9) R TpaHcnopT IIo,naeTCH C ,nByX CTO-
pOH, npHtIeM C IJ;eJIhlOYMeHblUeHliH yrJIa nOBopoTa a, KOTOPhIll MOMeT
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6bITb ,l(OBe,l(eH ,l(0 50°, Ka2K,l(a5! e,l(IIHIIIIa yCTaHaB.nIIBaeTC5! no,l( norpy3Ky
B6.nII3II COOTBeTcTByfOIIIero OTKoca BbleMKII, r,l(e 3ano.nH5IeTC5! KOBIII, HO
3a rrpe,l(e.naMII OKpy2KHOCTII, orrIICbIBaeMOH rr.naTepopMoll 3KCKaBaTopa.

OTpbIBKy KOT.nOBaHOB IIIIIpIIHOH (2 - 2,5) R IIe.necoo6pa3Ho BeCTH
yWIIpeHHoH .n060BOH rrpOXo,l(KOH C nepeMerrreHIIeM rro 3IIr3ary, a npII
WIIpl1He (2,5 - 3,5) R - yIIIIIpeHHoH rrpOxO,IlKOH C rrorrepeqHo-.n060BbIM
rrepeMerrreHIIeM 3KcKaBaTopa. I1pII IIIIIpIIHe BbleMKII 60.nee 3,5 R He06xo-
,l(IIMO CHaqa.na rrpoHTII .n060BOH rrpoxo,l(KOH, a 3aTeM 60KOBbIMII npoxo,l('

KaMII.
MaKcIIMa.nbHa5! ,l(.nIIHa pa60qeH rrepe,l(BII2KKII ln COOTBeTcTByeT pa3HIIIIe

Me2K,Il,y MaKCIIMa.nbHbIM II MIIHIIMa.nbHbIM pa,l(IIycaMII pe3aHII5!, HO rrpaKTII-
qeCKII ,l(.nIIHa pa60qeH rrepe,l(BII2KKII MeHbwe. ,UJI5! MeXaHIIqeCKIIX 3KCKa-
BaTopOB ln = 1,8-2 M (,l(JI5! 3KcKaBaTopoB C KOBIIIOMBMeCTIIMOCTbIO 0,35-
0,65 M3) II.nII ln = 2-3 M (c BMeCTIIMOCTbIO KOBIIIa 0,8-3 M3).

Pa3pa6omKy Kom/W8afta o6pamHoil /wnamoil u iJpacAauHoM BbIIIO.n-
H5!IOT TOPIIOBbIMII II 60KOBbIMII rrpOXO,l(KaMII. 3TIIMII crroc06aMII M02KHO
pa3pa6aTbIBaTb KOTJIOBaHbI IIIIIpIIHOH: (1,6-1,7) R - TOPIIOBOH npoxo,Il,-
KOH rrpII ,l(BII2KeHIIII rro rrp5!MOH ; ,l(0 3 R - ,Il,ByM5!TOPIIOBbIMII npOXO,l(Ka-
MIl; (3-3,5) R - npII rrepeMerrreHIIII 3KcKaBaTopa rro 3IIr3ary; 3,5 R - rrpII
norrepeqHO-TOPIIOBOM rrepeMerrreHIIII 3KcKaBaTopa.

I1pII BbI60pe 3KcKaBaTopa, 060py,l(oBaHHOro 06paTHoll JIOrraTOH IIJIII
,Il,parJIallHOM, He06xo,l(IIMO 3HaTb pa60qIIe rrapaMeTpbI KOTJIOBaHa (TpaH-
well): MaKCIIMaJIbHbIe rJJy6IIHy hT II WIIpIIHy rro Bepxy 2 a. 3Ha5! h<r II a
orrpe,Il,eJI5IIOT Tpe6yeMbIH pa,l(IIyc BblrpY3KII RB. Tp ,l(JJ5! 06pa30BaHH5! OTBa-
JIa rpyHTa II BbICOTY OTBaJIa hOT (CM. pIIC. 3.6 - paCCMOTpeH CJIyqall pa-
60TbI 3KCKaBaTOp a HaBbIMeT).

113 yCJIOBII5I hK ~ hT, r,Il,e hK - HaII60JIbIIIa5! rJIy6IIHa KorraHII5! 3KC-
KaBaTopa, rrO,Il,6IIpaeM COOTBeTCTBYIOrrryIO MapKy MaIIIIIHbI. 3aTeM, corrOCTaB-
JI5!5! a, RB. Tp H hOT C pa60QIIMII rrapaMeTpaMII 3KCKaBaTopa: HaII60JIb-
IIIIIM pa,Il,IIycoM pe3aHII5I Ha ypoBHe CT05IHKII R, HaII60JIbIIIIIM pa,Il,IIycoM
BblrpY3KII RB II HaH60JIbIIIeH BbICOTOll BblrpY3KH H,- BbI6IIpaeM orrTH-
MaJIbHYIO cxeMy pa3pa60TKII rpyHTa (pIIC. 3.6). Cpe,Il,II rrpHBe,l(eHHbIX cxeM
BbI,Il,eJIIIM cJIe,l(yIOrrrIIe: 3KcKaBaTop rrepeMerrraeTC5! rro OCH BbIeMKII C 06pa30-
BaHIIeM OTBaJIa rpyHTa Ha O,Il,Hy CTOpOHy BbleMKII (pIIC. 3.6, a); co cM~rrre-
HIIeM OCII ,l(BII2KeHII5! Ha BeJIIIqIIHY C = RB. <rp - RB B CTOpOHy OTBaJIa
(pHc.3.6,6); 3KcKaBaTop nepeMerrraeTC5! rro 3IIr3ary C 06pa30BaHIIeM OTBaJIa
rro o6eHM cTopoHaM BbleMKII (pHC. 3.6, 8) (M02KHO BeCTII pa3pa60TKy )l.By-
M5! 3KCKaBaTopaMH C rrepeMerrreHIleM rro rrp5IMOH co CMerrreHIIeM OCII Ha
BeJIIIqIIHY C B CTOpOHy OTBa.na).

CxeMa 3a605! C pa3pa60TKOH rpyHTa 3KCKaBaTopOM, 060py,l(OBaHHbIM
,l(parJIaHHOM, C rrorpy3KoH Ha aBTocaMOCBaJIbI rrpIIBe,Il,eHa Ha pIIC. 3.7.

I1pH rrorpy3Ke rpyHTa Ha TpaHcrropT 3KCrrJIyaTaIIIIOHHa5! rrpoII3Bo,l(II-
TeJIbHOCTb O,l(HOKOBWOBbIX 3KcKaBaTopoB COCTaBJI5!eT

r,Il,e C = 8,2 - rrp0,l(OJI2KIITeJIbHOCTb CMeHbI, q; q - BMeCTIIMOCTb KOBIIIa,
M3; nT-TeXHIIqeCKOe qIICJIO IIIIKJIOB B MIIHyTy (EHIIP, c6. E2 «3eMJI5!-
Hble pa60TbI»); KB - K09epepIIIIIIeHT IICnOJIb30BaHII5! rro BpeMeHII (EHIIP,
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3.6. CxeMbI paspa60TKH Tpamuell (KOTJIOBaHoB) onHOKOBlliOBbIMII SKCKaBa-
TopaMH olJopynoBaHHbIMH nparJIailHOM (HJIll 06paTHOll JIOilaToll): •
a _ npH ',u.BlDI{CHHHno oeli TpauweH (KOTJIOS3Ha) C 06pa30B8HHeM OTBaJla C o.D;Hofi CTOPOHblt'
6- TO me, HO co cMe~eHHeM oelI ABluKeHHB B CTOpOHy OTBaJIa: 8 - C nepeMeru;eHHeM no

311r3ary II oopa30Ba'lIIeM OTBaJla no ooeliM CTOpOHHMTpaHlIIell (KOTJlOBaHa) IIJlII C paspaGoTKoli
BbleMKH ,lJ.ByMJf 9KCK8B8ropaMH
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TIID rpyHTa
fpynna

rrpRMaR JlonaTa
,lJ,parJlallH H 06.

rpyHTa paTHa51 JlonaTa

IIecoK H rpaBHH cyxHe, me6eHb H xopo- I, V, VI 0,95-1,02 0,8- 0,9
IlIO B30pBaHHa51 CKaJIa

I, II 1,15-1,23IIecoK H rpaBHH BJialKHble 1,1 -1,2
CyrJIHHOK II 1,05- 1,12 0,8 -1
To lKe, BJialKHblH I, II 1,2 -1,32 1,15-1,25
fJIHHa Cpe.nHH5I II 1,08-1,18 0,98-1,06
To lKe, THlKe,1a51 IV 1-1,1 0,95-1
IlJIOXO B30pBaHHa51 CKaJIa V, VI 0,75-0,9 0,55-0,8

CJIe,lJ,yeT yqHTbIBaTb, qTO HarrOJIHeHHe KOBIIla 3KcKaBaTopa oOecrreqII-
SaeTC51 rrpH orrpe,lJ,eJIeHHOHBbICOTe saGoR (Ta6JI. 3.11, 3.12).

3.H. HaHMeHbIlIa51 BblCOTa 3a6oll, M, OOeCne'lHBalOmaSl HanOJIHe!lHe KOBIlIa 3KCKaBa-
Topa C «IlIanKOH» npH pa3pa6oTKe rpyHTa C np5lMOH JIonaTOii

fpynna rpyHTa

BMeCTHMOCTb
KOBwa, M3 I~II III IV

0,25 1,5 2,5 3
0,4-0,5 1,5 2,5 3,5
0,65-0,8 2,5 4,5 5,5
1-1,25 3 4,5 6
1,6-2,5 3 4,5 6

3.12. HaHMelJl,mall'fJIy6HHa 3a605l, M, o6eCne'lIlBalOmaSl HanOJIHeHlle KOBIlIa 9KcKaBaTopa
rpyHToM C «IlIanKoH» npH pa3pa6oTKe C o6paTHoii JIOnaTOH

0,25
0,4-0,5
0,65-0,8
1-1,25



Onpe~enBeM Heo6xo~HMOe KOnHtIeCTBO aBTOCaMOCBanOBnpH pa60Te
B KOMrrneKTe C 3KCKaBaTopOM. LLnB 3Toro HaXO~HM KOmItIeCTBO KOBilleH,
3arpY)KeHI-IbIX B Ky30B aBTocaMOCBana,

M = P L (Q1(l), (3.33)

r~e : - BMeCTHMOCTbKy30Ba aBTocaMOCBana, M3 rpyHTa B rrnOTHOMTene.
,LLnHTenbHocTb norpY3KH O~HOHMaillHHbI

tn = M/(nT1(:r), (3.34)

r~e 1(T- K03epepHUHeHTBnHBHHB TpaHcrropTa (Ta6n. 3.13).

3.13. 3HaQeHlUi K09l\Jl\JII~HeHTa BJlIIHHHH TpaHcnopTa KT

KOJlHQeCTBO 1
rKOBillefi, llIT.

2-3
4-6
2-3
4-6
2-3

0,85- 0,89
0,87 - 0,94
0,82- 0,87

KOJlbueBOH rrpH ¢POHTaJlbHOH pa3pa6oTKe
To llie
TyrrHKoBbIH rrpll Jl060BOH pa3pa6oTKe c rro.n:aqeH
,l(BYX MaUlIIH
To llie
TyrrHKoBbIH rrpll Jl060BOH pa3pa6oTKe C rro.n:aqeH
O.n:HOHMaUlIIHbI
To llie

0,85- 0,92
0,55-0,6

0,65 -0,75

IT p H M e q a H H e. ITo.n: TpaHcrropToM rrOHHMaeTca aBToTpaH rr •a COpT H TpaKTopHbIlf
TpaHcrropT.

KOnHtIeCTBO aBTOCaMOCBanOB

N = !.:: = tn + (120L/vcp) + tp•M

tn tn
r~e tu, - rrpO~On)KHTenbHOCTb UHKna aBTocaMOCBana, MIIH; L - ~anb-
HOCTbrrepeMeIl.l,eHHB rpyHTa, KM; Vcp - cpe~HBB CKOpOCTb ~BH)KeHIIB
(Ta6n. 3.14); tp• M- npo~omKIITenbHocTb pa3rpY3KII C MaHeBpIIposaHHeM.

3.14. Cpeil.HHSI CKOpOCTbII.BlIlKeHIISI 3eMJlepoiiHO-TpaHcnopTHbIX MaUlHH, KM/'l,
rro 1l.0poraM c pa3JIII'lHbIM rrOKpblTHeM

)J,aJlbHOCTb nepeMeru,eliH5l rpyHTa, KM

ABTocaMOCB8JIOM CaMoxo):(HbIM CKpenepOM

THn nOKpblTH 1I ,I\opOrH
0>

I
0>

'" '" '"o' 0 '"::;. q
I ." I ."

"" I I "" I ro' - ""
0 - ""

AC¢aJlbT, 6eToH, llieJle306eToHHble c60pHbIe 20 25 35 18 25 30
rrJIHTbI
llI,e6eHOqHOe, rpaBIIHHoe 18 22 30 15 18 20
nYJlbllKHOe 16 20 27 12 14 18
[pYHToBaa .n:opora 15 17 25 10 12 !6

llpII pa3pa6oTKe KOTnOBaHa 3KCKaBaTOp He ,ll;06IIpaeT rpyHT ~O ,ll;Ha,
tITo6bI He HapYillIITb CTpyKTypy OCHOBaHIIB (Ta6n. 3.15). KaK rrpaBHno,
rrO~qIICTKY II rrnaHIIpoBKy ~Ha KOTnOBaHa BbmonHBlOT C nOMOIl.l,bIO6ynb-
~03epa C oKytIIIBaHIIeM rpyHTa II nocne~YIOIl.I,IIM BbI6poCOM ero 3KCKaBa-
TOpOM HnII )Ke nepeMeIl.l,eHIIeM 6ynb,ll;o3epOM 3a npe~enbI KOTnOBaHa no
B'be3,ll;HOHTpaHUlee C ,ll;anbHeHillIIM pa3paBHIIBaHHeM.

3.15. )J.orrycTIIMble 3HaQeHIISIHell.o6opa rpyHTa I!PII )J,opa6oTKe oCHoBaHIIH, CM

PaOOQee ol5oPYi10BaHHe

I OOpaTHa5l JlOnaTa

0,4
0,65
0,8-1,25
1,5-2,5
3-5

0,5
0,65-1
1,25-1,6
2-3,2

rUapaMUlleCKUe fJKCKaeamopbl

5 5
7 10
7 10
IO 12

LLnB pa3paBHHBaHHB rpyHTa Ha OTBane IIcrronb3YIOT 6ynb~o3epbI,
a ,ll;nB yrrnoTHeHIIB - KaTKII. llpII KOMnneKcHoH MexaHII3aUIIII npOII3-
BO,ll;IITenbHocTb 3TUX MaUlIIH ~On)KHa 6bITb paBHa IInII HeCKonbKO npeBbI-
illaTh rrpOII3BO~IITenbHOCTh Be~yIl.l,eH MaillHHbI (3KCKaBaTopa).

Pa3pa6omlW KOmJl08afla CaMOXOaflblMU cKpenepaMU 3epepeKTIIBHanpII
3HatIHTenbHhIX 06'beMaX pa60T. llpII 3TOMcne~yeT yqIITbIBaTh, tITO B rrpo-
uecce pa3pa6oTKH KOTnOBaHao6pa3yeTcB B'be3~ II Bble3~, KOTopble orrpe~e·
nBIOT no epopMyne

r~e m1- K03epepIIUHeHT3anO)KeHIIB ~Ha BbIe3~a (B'be3~a); A - illIIpHHa
Bble3,ll;a (B'be3~a), M; h - rny6uHa KOTnOBaHa, M; m - K03epepIIuueHT3a-
nO)KeHUB OTKOCOB;VTOP - 06'beM KOTnOBaHa Ha Topuax, M3

•

3KcrrnyaTauuoHHaB rrpoU3BO~IITenbHOCTb caMOXO~Horo cKpenepa,
M3/cMeHy,

r~e 1(h - K03epepuuueHTBmIBHIIB rny6IIHbI pa3pa6oTKH II BbICOTbIOTBana
rpyHTa (Ta6n. 3.16).


