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INPEAUCJIOBHUE

B o0nieit cymMMe kanuTanbHbIX BIOKEHUN B Poccun Ha cTpouTenbHO-
MOHTaXHBIC PAOOTHI MPUXOIUTCS B 3aBUCUMOCTH OT Ha3HaueHus o0bekTa 40-60 %
3aTpaT, OCTAJIbHOE — Ha 000PYI0BaHUE U IIPOYME pacxobl. BaxHol 3anaueit
SBJIIETCSl YMEHBILIECHUE B CTPYKTYPE KallUTAJIBHBIX BIOXKEHUH J10J1H,
IPUXOJALIEICS, Ha CTPOUTEIBHO-MOHTaXXHbBIE pa0OThI. DTa LIEJIb MOXKET OBITH
JOCTUTHYTA Pa3IMYHBIMU MYTAMHU U TPEXKIE BCETO MPUHITHEM HanboJee
BBITO/IHBIX U SKOHOMUYHBIX MPOEKTHBIX PEIICHUM, TPeTyCMaTPUBAIOIIUX
IPUMEHEHUE IPOTPECCUBHBIX CTPOUTEIBHBIX KOHCTPYKIIMI U METOJIOB X
U3TOTOBJICHUS U MOHTaXa. Tak, HIMPOKOE UCTIOIb30BAaHHE MECTHBIX MaTepUaJIOB
IO3BOJIIET CHU3UTh TPAHCIIOPTHBIE PACXO/IbI, BEC 3/IaHUI U COOPYKEHUHN U pacXo
MmaTepuasnoB. [loBeieHNE S5KOHOMUYECKOH 3PHEKTUBHOCTH CTPOUTEIHCTBA
JIOCTUTAETCS TAaK)Ke IyTEM YKOHOMHUH OOIIECTBEHHOTO TPY/1a, COCTOSIIETO U3
MPOIUIBIX, HACTOSIINX ¥ OyAYIIMX TPYAOBBIX 3aTpaT. DKOHOMUS MPOIILIBIX
TPYAOBBIX 3aTpaT CBOJUTCS K YMEHBIICHUIO pacXxo/a MaTepuaios, boyee
3¢ (EeKTUBHOM SKCIUTyaTallUM MAIIMH U T. 1. Y MEHBIICHHE Oy TyIUX TPYIOBBIX
3aTpaT 00ecrneuynBaeTCs 3aKIaAKON B MPOEKTHHIE PEIIEHHsI TPOTPECCUBHOMN
OpTraHMU3aI¥ MPOU3BOJICTBA, YIYUIICHUS KaueCTBa CTPOUTEIHCTBA, YMEHBIIICHHS
IKCIUTYaTaI[MOHHBIX PACXOJIOB M YAJIMHEHUS MEXXPEMOHTHBIX IEPUOOB 3/IaHUH U
COOPYXKEHUU U Ip.

B BoinyckHol kBanudukannonHoit padore (BKP) 6akanaBpa wiu cnenuanucra
000CHOBaHUIO BbIOOpA KOHCTPYKTUBHBIX pelIeHUH, 3PPEKTUBHON TEXHOJIOTHH U
OpraHu3aliy CTPOUTENHCTBA JOJKHO YAECIATHCS 00NbIIOe BHUMaHue. B qaHHOM
yaeOHOM TtocoOuu ocBerieHsl TpeboBanus kK BKP u pexomenaamnmm k ux
BBIIIOJIHEHHIO. PacKpBITO coziepkKaHue BCexX pas3/iesioB IPOEKTa, JaHAa METOIUKA
pabotsl Hax BKP, npuBeneHs! cipaBoyHbIe TaHHBIE, OCHOBHBIE HOPMATHUBHBIE
JOKYMEHTBI U CIIUCOK PEKOMEHyEMOW JIUTEPATYPHI ITO BCEM PA3IEIAM.
[TocnenoBaTebHOCT U310KEHUS MATEPUATIOB COOTBETCTBYET MPUHSITON B padboTe
Hajg BKP.

[Ipu Hancanuu yaeOHOTo ocoOust ObLIT UCIIOIB30BaH MHOTOJIETHUM OTIBIT
opranu3ainuu 1 pykoBoactBa BKP, HakomIeHHbIN B BEAYIIUX CTPOUTEIBHBIX
BY3aX CTPaHBbI.

[Tocobue moAroTOBIECHO aBTOPaMU COBMECTHO IMO/JT O0IIIeH pelakiuei J1.T.H.
npod. JI.P. Maunsina u k.1.H., npod. B.JI. [llyukoro. B Hanucanuu oTaeabHbIX
IJIaB U naparpaoB NpUHUMAIIA y4acThe: K.T.H., goil. ['.b. BepxxOoBckwuii (1. 5,
naparpadsr 5.6, 5.7, 5.8, 5.9), k.ok.H., nou. T.H. Makapuiosa (1.4, napards 4.4,



4.5; rn.7), k.1.4H., nou. [1.B. lyxanun (rn1.8,9), k.T.H., nou. B.H. Axcenos (1. 1,
naparpad 1.4).



Ioceawmaemca namamu 3aciyrznceHHozo deamens HayKu u mexuHuku P@,
nouemmnozo ynena Poccuiickoil akademuu apxumekmypol U CmpoumenbHvix
HayK, 00Kmopa mexHu4ecKux HaykK, npogeccopa

Padharna Jlesonosuua Maunana.

BBEJAEHUE

KanurasibHOMY CTPOUTENBCTBY MPUHAUIEKUAT BEYILAS POJIb B pEATTU3ALNH
roCyJapCTBEHHBIX IPOrPAMM Pa3BUTHUS HAPOJIHOTO X0351cTBa cTpaHbl. OHO
oOecrneynBaeT pa3BUTHE U TEXHUYECKOE IEPEBOOPYKEHUE BCEX OTpacieil
HapOJHOTO XO3sIMCTBA U PACIIMPEHHOE BOCIIPOU3BOJICTBO OCHOBHBIX (DOHIOB,
SBJIIOIINXCS BAXKHEUIIIMM HallMOHATBHBIM TOCTOSIHUEM. 3a]auH 110
PEKOHCTPYKIIMU HAPOJHOTO XO3sIICTBA HA OCHOBE HAYyYHO-TEXHHUYECKOTO
nporpecca TpeOyrT KOPEHHOI'O YJIydlIeHHs] KallUTAJIbHOTO cTpouTenbeTBa. C 3Toi
1EJIbI0 HEOOXOAMMO 3HAYUTENbHO YBEJIUYUTh €ro 3()(PEeKTUBHOCTD, COKPATUTD
MHBECTUIIMOHHBIN LIUKJI KaK IPU CTPOUTEIHCTBE HOBBIX OOBEKTOB, TaK U MPH
PEKOHCTPYKLMH CYIIECTBYIOIUX, IOBBICUTH YPOBEHb MHIYCTPHAIA3ALUU
CTPOUTENIbCTBA U MPOU3BOCTBA TPYJa, UCIOJIb30BaTh HANOOJIEe MPOTrPECCUBHbBIE
CTPOUTENbHBIE KOHCTPYKLIUH U CIIOCOOBI MX MOHTaXa, YIYUYIIUTh MaTepUAIbHO-
TEXHUYECKYI0 0a3y CTPOUTENbHOU NHIYCTPHUHU.

Crnenyer MoAYEPKHYTh, UYTO TEXHUYECKUI YPOBEHb CTPOUTEIBCTBA,
NOBBIIIEHUE 3()PEKTUBHOCTU KAMMUTAIIBHBIX BIIOKEHUH, YCKOPEHUE HAYYHO-
TEXHUYECKOTO IIPOTpecca B CTPOUTEIBCTBE BO MHOTO 3aBHUCSAT OT Ka4eCTBa
poeKTUpoBaHUs. B nmpouecce mpoeKTUpOBaHUS MPOU3BOIUTCS MOUCK Hauboiee
ONTUMAJIbHBIX U MPOTPECCUBHBIX PEIICHUHN, 00ECIeUNBAIOIINX TOCTHKEHUE LIETTN
IIPM MUHMMAaJIbHBIX 3aTpaTax MaTepuaioB, BDEMEHHU, TPYAa, SJHEPTUHU U B
KOHEYHOM HUTOre JACHEXKHBIX CpelaCcTB. [Ipr 5TOM B 3aBUCUMOCTH OT YCIIOBUU U
paiioHa CTPOUTENBCTBA, 0OCOOCHHOCTEN MPOEKTUPYEMOT0 OOBEKTA U IPYTUX
(aKTOpOB B Ka4€CTBE OCHOBHOT'O KPUTEPUS ONTUMHU3AINH, KAK IPABUIIO,
IIPUHUMAETCS MUHUMYM IPUBEICHHBIX 3aTPAT JEHEKHBIX CPEACTB WU
ne(UIUTHBIX MaTepuaoB. B HEKOTOPBIX ciydasx onpeaeisolMMUA MOTYT ObITh U
IPYrue TEXHUKO-3KOHOMUYECKHUE TIOKA3ATENM — KAIlUTAJIbHBIC BJIOKEHNUS],
TPYZI03aTpaThl, IPOAOJDKUTEIBHOCTh CTPOUTEIBCTBA U JIP.

['myOokuii BcecTopoHHUM yueT (haKTOPOB M KOHKPETHBIX MECTHBIX YCIOBUM
IIPU IPOEKTUPOBAHUH OOBEKTOB CTPOUTENILCTBA MTO3BOJIAET IPUHATH HauboJee
paloHaIbHbIE PELIEHUs, 00ECIIEUNBAIOIIUE MTOTYYEHHE BHICOKUX TEXHUKO-
SKOHOMUYECKHUX ITOKa3zaTenen. BaXXHOCTh NPUHATHUS PABUIIBHBIX PELICHUN YK€ HA



CTaJiUU MPOCKTUPOBAHUS MOKHO MPOMILTIOCTPUPOBATH CIEIYIOIIUM TPUMEPOM.
Tax, okos0 80% 00111eii 5)KOHOMUN MaTepUAJIOB 3aKJIAbIBAECTCS IIPU
IPOEKTUPOBAHUU OOBEKTA CTPOUTENIBCTBA, a OcTaIbHbIE 20% MOTyT OBITh
BBISIBIICHBI IIPU CTPOUTENBCTBE. ECiu mpu 3TOM y4ecTh, 4TO CTOUMOCTh
MaTepuajoB cocTaBisgeT 0koyio 60% ob1el CTOUMOCTH 0ObEKTa CTPOUTENHCTBA,
TO HETPYJHO MPEICTAaBUTh, KAK BEJTUKO BIHUSHNUE IPOSKTUPOBAHUS HA TEXHUKO-
HKOHOMMUECKHUE IT0KA3aTeNIN IOCTPOEHHOTO 00BEKTA.

YcnenHoe BRINMOJIHEHNE 33]Ja4H 0 MOBBIIIEHUI0 3((HEKTUBHOCTH
KAIMTaJIbHOTO CTPOUTEIBCTBA U YCKOPEHUIO HAYYHO-TEXHUYECKOTO Iporpecca
MOJKET OBITh OCYILIECTBJICHO JHILb IPU KOPEHHOM YIYUYIIEHUH TPOEKTHO-
CMETHOI'O JIeJ1a, TEXHOJIOTUH ¥ OPTaHMU3alIMOHHOTO ITPOU3BOJICTBA U BCEX CIIYXKO,
00ecTeunBarOINX BHICOKOITPOU3BOAUTENbHBIN TPy KaK MPOEKTUPOBIIMKOB, TaK U
OpraHU3aTOPOB U MPOU3BOJUTENEH CTPOUTENBHBIX PadOT, a TaK ke MPUTOK B
CTPOUTETHCTBO BHICOKOKBATU(UIIMPOBAHHBIX CIIEIUATUCTOB.

[Tporpamma BBICIIETO M CPEHETO CIIEHUATBLHOTO 00pa30BaHUsI B CTPaHE
HaIlpaBJieHa Ha CYIIECTBEHHOE MOBBIIIEHNE Ka4eCTBA MOATOTOBKU CIIEIUAIUCTOB,
B TOM YHCJIE HHKEHEPOB-CTPOUTEIIEH.

Brimyckuuku ctpoutesibHbIX BY30B — crieriuanucTsl, 0akaiaBphbl, TOKHBI
3HATh OOIIETEOPETUICCKUE JUCITUTUIMHBI B 00beMe, HEOOXOAMMOM JIJIsl PEIICHUS
MPOU3BOJICTBEHHBIX, IPOEKTHO-KOHCTPYKTOPCKUX U UCCIEA0BATEIBCKUX 3a/1a4,
oO1IenHKEHEePHBIEC U 00IIECTPOUTENbHBIE TUCIUIUINHEI, B YaCTHOCTH
CONIPOTHUBJIEHUE MATEPUATIOB, CTPOUTEIBHYIO MEXAHHUKY, CTPOUTEIIbHbBIC
MaTepualibl, apXUTEKTYPY, CTPOUTEIbHBIE KOHCTPYKIIMHU, OCHOBAHUS U
byHIaMEHTBI, TEXHOJIOTHIO, OPTaHU3AIIHNIO, YIIPABICHNE U SKOHOMUKY
CTpouTeNnbCTBA U Jip. OHU JOJDKHBI OBIAETh CIICIMATIBbHBIMU JUCIUTIIIMHAMU,
CBSI3aHHBIMH C OCHOBHBIMU ITPOOJIEMaMH KalMTaJIbHOTO CTPOUTENIHCTBA,
MCIIOJIb30BaHUEM COBPEMEHHBIX METO/IOB INIAHUPOBAHUS U YIIPABJICHUS
CTPOUTETHCTBOM, CIIOCOOAMU PAIIMOHATIFHOTO U aBTOMATU3UPOBAHHOTO
apXUTEKTYPHO-CTPOUTEIBLHOIO MPOEKTUPOBAHUS U PACUETa COOPYKEHUH,
MEeTOJJaMU KOHCTPYUPOBAHMS U pacuyeTa COOPYKEHUHN U UX YacTeil, OCHOBaMU
CMETHOTO JieJa, IeHO0Opa30BaHus U (PUHAHCUPOBAHUS B CTPOUTENIbCTBE,
OCHAII[EHHEeM OOBEKTOB CTPOUTEIILCTBA CUCTEMaMHU BOJIOCHAOXKEHUS,
KaHaJIU3allK, ra30CHA0KEHUs, FJIEKTPOCHAOKEHHSI, CBSI3H, PEILICHHEM BOIIPOCOB
OXpaHbl TPyJla, OKpykaroieit cpenbl u Ap. COBpEMEHHbIN BBIITYCKHUK
cTpouTenbHbIX BY30B 10/1K€H yMETh UCMOJb30BaTh B CBOEH MPAKTHUYECKON
NEATEIIbBHOCTH CaMbl€ MOCIIETHUE IOCTUKEHUS HAYKU U TEXHUKH,
PYKOBO/JICTBOBATHCS MPUHIIUTIAMUA HAYYHON OpraHU3alluy TpyAa U yIpaBiIeHUs,



I POKO MMPUMCHATH BBIYUCIUTCIBbHYIO TCXHUKY U CUCTCMbI dBTOMATHU3aIl[UN
IMpoLecCcCoOB.

YPpoBEHb NOATOTOBKY BBIITYCKHUKOB BY30B BBISIBIISIETCS YK€ B ITPOLIECCE
pabotsl Hag BKP u nmonyyaeT cooTBETCTBYIOINIYIO OLIEHKY MU 3alUTE Ha
3acenanuu ['ocynapcTBeHHOM 3k3aMeHanonHoi komuccun(I'9K), B cocta
KOTOPOU BXOJAT MPEICTABUTEIN IPOCKTHBIX, CTPOUTEIBHBIX U IPYTUX
OpraHM3allHii, MpernogaBaTeNid BhIMYCKAMUX Kadeap, a UHOTA U IPYTHX BY30B
CTpaHsbl.

IToBbIlIEHNE YPOBHS MOATOTOBKH BBIITYCKHUKOB CTPOUTENIBHBIX BY30B —
BayKHas FOCyJapCTBEHHAs 3aj1a4a. Ee ycrnemnoe peleHne no3BoauT
OTE€YECTBEHHON CTPOUTENHHON HayKe U TEXHUKE JOOUTHCS YCIIEXOB B CO3AAHUU
BBICOKOA((DEKTUBHBIX U ICTETUYHBIX 3[JaHUI U COOPYKEHUI, HanboJee MOITHO
OTBEYAIOLINX COBPEMEHHBIM U MEPCIIEKTUBHBIM TPEOOBAHUSIM.



1. OBIIME IMOJIOKEHUA CTPOUTEJIBHOT' O
ITPOEKTUPOBAHMUA

1.1. IIpoeKkTHBIC OPraHU3aluU, UX 321241

Jlo Havana CTpOUTENHCTBA JIFOOOTO 00BEKTa HEOOXOAUMO pa3padoTaTh MPOEKT,
KOTOPBIN BKIIIOYAET B c€0s1 TEXHUKO-2KOHOMHUECcKoe o0ocHoBaHue (TD0)
11EJIeCO00Pa3HOCTH CTPOUTENHCTBA JAHHOTO O0BEKTA, KOMIUIEKT YEPTEKEH 1
JIpyToi TOKYMEHTAIINH, COJIePKAINX NCYEPITBIBAIOIINE CBEJICHUS 00
APXUTEKTYPHBIX M KOHCTPYKIIMOHHBIX PEIICHUSIX, UCTIONb3YEMBIX CTPOUTEIBHBIX
MaTepuaax, MHKEHEPHBIX KOMMYHUKAIIUAX, CMETHOW CTOMMOCTH CTPOHUTEILCTBA,
TEXHOJIOTUH U OPTaHU3ALUU CTPOUTEILHO-MOHTAXXHBIX padOT, OXpaHe
OKpYXKaroUIEH Cpelbl U JIp.

[Ton TepMUHOM «IIPOEKTUPOBAHKE)» TOHUMAETCS CO3/IaHHUE MOJIEIN 00BEKTA
(3manus, coopyxeHus). KoHeUHbIM IPOTYKTOM 3TOU J€ATEIBHOCTH SIBISIETCS
TEXHUYECKasl JOKYMEHTALUA: TEXHUKO-3KOHOMUYECKHE OOOCHOBAHMS, YEPTEXKHU
3JTaHUN, COOPYKEHUI U KOHCTPYKTUBHBIX 3JIEMEHTOB, IIOSICHUTENIbHAS 3aIIMCKa C
pacyetamu, cMeTsI U Ap. [IpoekTupoBanue BeaeTcs Kak il HOBOTO
CTPOUTEIBCTBA, TaK U JJI PEKOHCTPYUPYEMBIX 3/IaHUN U UX KOMIUIEKCOB.

[IpoekTupoBaHue — 3TO CI0KHAsg TBOpUEcKas paboTa, HapaBJICHHAs Ha
CO3JaH1E MPOEKTA MJIAHUPYEMOI'O CTPOUTEIHCTBA, B HAUOOJIbILIEH CTENIEHU
OTBEYAIOIET0 (PYHKIMOHATBHO-TEXHOJIOTMYECKOMY Ha3HAUYECHUIO 00BEKTA, a
TaKXe apXUTEKTYPHO-ICTETUYECKUM, KOHCTPYKTUBHBIM, TEXHUKO-
HYKOHOMHUYECKUM, TTPOTHUBOIIOKAPHBIM, CAHUTAPHBIM U APYTUM TpeOoBaHusM. B
MPOCKTUPOBAHUH YYACTBYIOT CIIEIUATMCTHI PA3TUIHBIX POdUIIeH, IMPOKO
UCIOJIB3YIOIINE B CBOEH paboTe HaJl MPOEKTOM HAyUYHO-TEXHUUECKYIO U
NATEHTHYIO JINTEPATypy, CBEACHUS O paHee pa3pabOTaHHBIX MPOEKTaxX
aHAJIOTUYHBIX OOBEKTOB, CACTEMY aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U JP.

[IpoexTHbIE perieHuns T0HKHBI 00€CTIeUnBaTh BHICOKYIO 3()(PEKTUBHOCTD
KAl TAJIbHBIX BIIOKEHUH, BHEAPEHUE BHICOKOIIPOU3BOIUTEIILHOTO 000Dy I0BaHNS,
palMoHaIBHOE UCITOIH30BAHNE MECTHBIX CTPOMTEIIBHBIX MAaTEPHUAJIOB
OTBOJIMMBIX 3€MEJb, OXPaHy OKPYXKAIOIIEH CPEIbl, OXpaHy OKPYKAOIICH CPEeIbl,
peanu3aIuio TOCTIKCHUN HAYKH M TEXHUKH, MEXaHU3AINIO U aBTOMATH3aIIUIO
MPOU3BOJICTBEHHBIX MIPOIIECCOB.

1.2. CTpyKTypa NPOEKTHON OPraHU3aluU U MOPSA0K MPOEKTHPOBAHMS

ApXUTEKTYPHO-CTPOUTENIBHOE TTpoeKTUpOBaHue B Poccuiickoit denepanun
pernamenTupyercs «l'paiocTpouTesbHbIM KojiekcoM Poccuiickoit deaepanuny» ot



29.12.2004r. Ne 190-@3 ¢ yueToM MOCIEAYIOIUX U3MEHEHHI, BHECEHHBIX
denepalbHBIMU 3aKOHAMH, a TaKxke IpyrumMu denepaabHbIMU 3aKOHAMU M UHBIMU
HOpPMaTUBHBIMHU ITPaBOBBIMU akTaMu Poccuiickoii @enepanu, a Takxke 3aKOHaAMU
Y UHBIMU HOPMAaTUBHBIMU aKTaMU CyOBEKTOB poccuiickoi denepanuu, KOTOpbIe
He npotuBopedar Kozgekcey.

ApPXUTEKTYPHO-CTPOUTENBHOE NPOECKTUPOBAHUE OCYIIECTBISAETCS MYyTEM
MOJIFOTOBKU Pa3AesioB MPOEKTHOW JOKYMEHTAIIUU Ha Pa3jIMYHbIe BUIbI 0ObEKTOB
KaIlUTaJIbHOT'O CTPOUTENILCTBA B COOTBETCTBUU C TpeboBaHusMU «IlonoxeHus o
COCTaBe pa3esioB MPOEKTHOM JOKYMEHTAIIUU 1 TPEOOBAHUAX K UX COJEPKAHUION,
yrBepxaeHHoro [locranosnenuem [IpaBurenscta Poccuiickont denepanuu ot
16.02.2008r. Ne 87 ¢ yueToMm NOCIEAYIOMMNX U3MEHEHUH, BHECEHHBIX
[TocTtanoBieHUsAMU MpaBUTEILCTBA POD.

[IpoekTHas JOKyMEHTAIMsI COCTOUT U3 TEKCTOBOM M rpaduueckoit yacTei.
TekcToBas 4acTh COIEPKUT CBEACHUS B OTHOLIEHUU 00BEKTA KaUTaIbHOTO
CTPOUTENBCTBA, ONTMCAHUE NPUHATHIX TEXHUUECKUX U UHBIX PEIICHUM, IOSICHEHUS,
CCBUIKM Ha HOPMATUBHBIE U (UJTN) TEXHUYECKUE TJOKYMEHTBI, UCIIOJIb3yEeMbIE MPU
IIOATOTOBKE IIPOEKTHOM JOKYMEHTALH, U PE3YJIbTaThl pACUETOB,
00OCHOBBIBAIOIIUE MPUHSATHIC pelieHus. ['paguueckast yacTb oToOpakaer
IIPUHATHIC TEXHUYECKUE U UHBIE PEILICHUS U BBITIOIHACTCS B BUJIE YEPTEXKEH, CXEM,
IUTAHOB U IPYTUX JOKYMEHTOB B rpaduueckoit hopme.

B nensax peanmsanuu B IpoLecce CTpPOUTENbCTBA APXUTEKTYPHBIX,
TEXHUYECKUX U TEXHOJIOTMYECKUX PEUIEHUH, COAEPIKAINXCS B TPOSKTHOM
JOKyMEHTAIMH, Ha 00BEKT KAUTAILHOTO CTPOUTENBCTBA pa3padaThiBaeTCs
pabouas JOKyMEHTAIMsl, COCTOSIAsl U3 JOKYMEHTOB B TEKCTOBOM (hopme, paboumnx
yepTexei, cnenuduxkanuii 000py10BaHUS U U3JIETUH.

[IpaBuna BeINOJHEHUSI U OPOPMIIEHUSI TEKCTOBBIX U IpapUUECKUX MaTEPHUAJIOB,
BXOJISIIIIMX B COCTaB MPOEKTHON U paboyeil TOKyMEHTallMU, yCTAHABINBAIOTCS
MUHHCTEPCTBOM CTPOUTENBCTBA U KUJIUITHO-KOMMYHAJIBHOTO X0351cTBa PO.

[ToctanoBnenuem IlpaBurenbctBa PO ot 26 nekadbpst 2014 roga Ne 1521
yTBepxeH «llepedeHb HallMOHAIBHBIX CTAHIAPTOB U CBOJIOB MpaBMII (YacTen
TaKUX CTAaHAAPTOB U CBOJOB IPaBMII), B PE3yJIbTaTe MPUMEHECHUSI KOTOPHIX Ha
00s13aTeIbHOM OCHOBE 00ecIeunBaeTcs coOIoIeHre TpedoBanuii deaepabHOr0O
3aKkoHa « TeXHUYECKHUI perjlaMeHT O 0€30MMacCHOCTH 3JJaHUM B COOPYKCHHI.

[IpoekTHast OKyMeHTalus, IPeACTaBICHHAs HA TOCYAAPCTBEHHYIO HIIH
HEroCyJIapCTBEHHYIO SKCIIEPTU3Y, TPOBEPSAETCS HA COOTBETCTBUE HALIMOHAIBHBIM



cTaHaapTaM U CBOJaM IIpaBUJI (‘-IaCTﬂM TAKUX CTAaHAapPpTOB U CBOJI0B HpaBI/IJ'I),
BKJIIFOUCHHBIM B BBIIHCYK&S&HHBIﬁ HCpC‘IGHB.

[Tpukazom denepanbHOro areHTCTBA MO TEXHUYECKOMY PETyJIMPOBAHUIO U
MeTpoJioruu oT 16.04.2014r. Ne 474 yreepxaeH «IlepeueHb TOKyMEHTOB B
00J1aCTH CTaHAApTU3AINH, B pe3yJbTaTe MPUMEHEHUSI KOTOPHIX Ha TOOPOBOJIBHOM
OCHOBe oOecrnieunBaeTcsi coomtoienrne TpedboBannii denepabHOro 3aKOHA OT
22.07.2008r. Ne 123-03 «TexHuueckuii peramaMeHT 0 TpeOOBaHUSIX OKAPHOH
0€30I1acHOCTHY», KOTOPBIM HEOOXOAMMO PYKOBOICTBOBATHCS IPU MPOESKTUPOBAHUU
00BEKTOB KalUTAIBHOTO CTPOUTEIHCTBA.

Buapt paboT 1o moAroTOBKE MPOSKTHOM TOKYMEHTAIIUH, KOTOPHIE OKA3BIBAIOT
BIIUSIHUE HA O€30MTaCHOCTh OOBEKTOB KAMMTAILHOTO CTPOUTEILCTBA, JOJIKHBI
BBITIOJTHATHCS TOJBKO IOPUANICCKUMU JIUIIAMU WIH UHIMBUIYaTbHBIMH
IpeITPUHUMATEISIMHU, UMEIOIIMMH BBIIAHHBIE CAMOPETYIHUPYEMBbIMU
opranuzanusmu (CPO) cBueTenbCcTBa O IOMYCKE K TAKUM BUJIaM padoT.

MuHuManbHbIe TpeOOBAHUS K BBIJIaY€ CBUACTEIBCTB O JOIMYCKE K paboTam 1o
OpraHu3alyy OArOTOBKHU IPOEKTHOU JIOKYMEHTALUN:

— HaJM4Me IO MECTYy OCHOBHOM paboThl paOOTHUKOB WHAMBHUIYAIbHOTO
IpeapUHUMATENS], pAOOTHUKOB IOPUINYECKOTO JIMIA, UMEIOIINX
BbICILIEE O0OpPa30BaHKE COOTBETCTBYIOIIETO MPOQUIIS 1JIs1 BHIIOTHEHMS
OIIpE/IENIEHHBIX BUI0B PA0OT 110 OPraHU3aLUY TOATOTOBKU ITPOEKTHOM
JIOKYMEHTAIUH, IPH 3TOM HE MEHEee YeM TPpH pabOTHHUKA JOKHBI
MMETH BbICHIEE O0OpPa30BaHUE U CTAX UX PaOOTHI 110 CIENUATBHOCTH
JIOJKEH COCTABJIATh HE MEHEE YEM IIATH JIET;

— HaJIW4Me Y UHIUBUIYATBHOTO IPEANPUHUMATENS BBICIIETO
00pa30BaHUsI COOTBETCTBYIOLIETO MPOQUIIS 17151 BHITOJIHEHUS
OTpPEETICHHBIX BUJOB padOT 110 OpraHU3alMK MOATOTOBKH MPOEKTHON
JIOKyMEHTAIUHU, KOTOPbIE MOTYT BBITIOJHITHCS MHANBUIYATbHBIM
MpEeANPUHUMATENIEM CaAMOCTOSITENIbHO U CTaXka pabOThI 1O
CHEHUAIBHOCTH HE MEHEE YEM JIECATh JIET;

— TIOJIy9C€HHE HE PeXe UYeM OJIMH pa3 B MATH JIET JOIMOTHUTEIHLHOTO
npodeccuoHanTbHOTO 00pa30BaHus pAOOTHUKAMU U WHIUBU Ty JIbHBIM
MpPEANPUHUMATENIEM C TIPOBEICHUEM UX aTTECTAIlUH.

[Iepen HayaIOM MPOEKTUPOBAHUS 3aCTPOMIIMK UIIM TEXHUYECKUIN 3aKA3YNK
3aKJTF0YACT C FOPUINYECKUM WIN (PU3UIECKUM JTUIIOM, UMEIOIINM CBUICTEIHCTBO



CPO nHa npaBo OCYyIIECTBIEHUS TOATOTOBKU MPOEKTHOW TOKYMEHTAILIUH, IOTOBOP
Y [IPEIOCTABIISECT TAKOMY JIULLY:

— TIpajOCTPOUTEIbHBIN IUIAH 3EMEIBHOIO YUaCTKa;
— pe3yJbTaThl HH)KEHEPHBIX U3bICKAHMIA;

— TEXHUYECKHE YCIOBHS IS MMOAKIIOUEHUS (TEXHOJIOTHIECKOTO
PUCOCTUHEHNS ) 00BEKTa K CETAM HHKCHEPHO-TEXHUIESCKOTO
obecrieyeHus.

ITocne atoro OCYHICCTBIIICTCA ITOATOTOBKA HpOE?KTHOI\/'I AOKYMCHTAIIUH B
CJICAYrOICM COCTaBC:

— TOSICHUTEJIbHAS 3aITUCKa;
— cXeMa IJITAaHUPOBOYHOM OpraHU3aliy 3eMeJIbHOTO y4acTKa;
— apXUTEKTYpHbIC PEIICHHUS;

— KOHCTPYKTHBHBIE U 00bEMHO-TIJIAHUPOBOYHBIE PEIICHHUS;

— cBeZieHUs1 00 MHKEHEPHOM 000PYI0BaHUH, O CETSIX MHKEHEPHO-
TEXHUYECKOTO 00eCIeYeHUsl, IEPEUCHb NHKEHEPHO-TEXHUYECKUX
MEPOIPHUITUNA, COJIEPKAHNE TEXHOJIOTUYECKUX PEUICHUM;

— IIPOCKT OpraHHU3allru CTPOUTCIbCTBA,

— TPOEKT OpraHu3aluu padoT 10 CHOCY WJIU JIEMOHTaXXy OOBEKTOB
KalUTaJIbHOTO CTPOUTENLCTBA (P HEOOXOIUMOCTH);

— TepedYeHb MEPONPUSATUN 10 OXPAHE OKPYKAIOIICH CPEIbl;
— TepedYeHb MEPONPUATUM MO 0OECIIEUEHUIO TTOKAPHOU 0€30MacHOCTH;

— TepedYeHb MEPOINPHUATHIA 110 00SCIICUYSHUIO JOCTYIIa HHBAUIOB K
00BeKTaM;

— TpeOoBaHus MO 0OecrieyeHNI0 0€30MaCHOM AKCIUTyaTalluK 3/JaHUM,
COOpYKEHUU;

— CMEThI Ha 00BEKThI KAMUTAIIBHOIO CTPOUTENBCTBA, (PUHAHCUPYEMBIX 3a
CYET COOTBETCTBYIOIINX OIO/IKETOB;

— TIepedYeHb MEPONPUATUM 1O 0OeCTIeYeHUIO COOJI0ICHUSI TPEOOBAHUI
sHEpreTudIecKor 3PEeKTUBHOCTH U TPEOOBAHUM OCHAIIICHHOCTH



3JJaHUM, CTPOCHUI, COOPYKEHUI MprUOopaMu yueTa UCTIOIb3yEeMbIX
DHEPreTUYECKUX PECYPCOB;

WHasl TOKYMEHTALMs B CIIy4asx, IpeayCMOTpeHHbIX DenepanbHbIMU
3aKOHAMH.

[Tocne u3roToBiIeHUs MPOEKTHOM JOKYMEHTAIIMH 3aCTPOUIIUK UITU
TEXHUYECKUH 3aKa3UUK JI0 YTBEPKIACHUS TIepeiaeT ee Ha KcnepTusy. [lpu
HAJIMYUU MOJ0KUTEIBHOTO 3aKIIFOUEHHSI SKCIIEPTU3bI MPOEKTHAS JOKYMEHTAIUs
YTBEPKIA€TCA 3aCTPOUIIIMKOM WIIM TEXHUYECKUM 3aKa3UUKOM.

DKcnepTh3a He IPOBOJUTCS B OTHOLIEHUU IPOESKTHOU JJOKYMEHTAIUU
CJIEIYIOUUX O0BEKTOB KAMMUTEIBHOIO CTPOUTENHCTBRA:

1

2)

3)

4)

S)

OTJIEJILHO CTOSIIUE KUIIbIE IOMa C KOJIMYECTBOM 3Taxeil He Oosiee ueM
TpH, NPEHA3HAYCHHBIE JIs TPOKUBAHUS OJTHON CeMbHU (OOBEKTHI
WHIUBUyAIbBHOIO CTPOUTEINIBCTBA);

KHJIBIC JIOMa ¢ KOJIMYECTBOM 3Takel He 00Jiee YeM TPH, COCTOSIIHE U3
HECKOJIBKUX OJIOKOB, KOJIMYECTBO KOTOPBIX HE MPEBBIMIACT JICCSTh, U
KKIBIH U3 KOTOPBIX MPEIHA3HAYCH JUIS TPOKUBAHUS OJTHOM CEMBH,
uMeeT oOIIyro CTeHY 0€3 MPOEMOB C COCETHUM OJIOKOM HJTH
COCEIHUMH OJIOKaMH, PACIIONIOKECH Ha OT/ICIIBHOM 3eMEJIbHOM y4acTKe
Y UMEET BBIXOJ] Ha TEPPUTOPHIO OOIIETO MOIh30BaAHUS;

MHOTOKBapTHPHBIE JIOMa C KOJTMYECTBOM dTa)Kel He OoJiee 4eM TpH,
COCTOSIIME U3 OJHOM MJIM HECKOJBKHUX OJIOK-CEKIUH, KOJIUIECTBO
KOTOPBIX HE MPEBBIIAET YETHIPE, B KAXKI0M U3 KOTOPBIX HAXOIATCS
HECKOJIPKO KBapTHP U IMOMEIICHUS 00IIEero MOJIb30BaHUs, M KaXKIas UX
KOTOPBIX UMEET OTAEBbHBIN MOIBE3]] C BBIXOJOM HAa TEPPUTOPUIO
001I1IeTO MMOJIE30BAHUS,

OTAENBHO CTOSAIINE O0BEKTHl KAIUTAJILHOIO CTPOUTENIBCTBA C
KOJINYECTBOM dTa)kel He Oosiee yeM ABa, oOiast II0Ia b KOTOPhIX
cocrapsieT He 6onee 1500 M? 1 KOTOpBIE HE TIPEAHA3HAYEHBI IS
IPOXKUBAHUS TPAKIAH U OCYIIECTBICHUS TPOU3BOICTBEHHOM
JESITEIbHOCTH 32 UCKIIFOUEHUEM 0C000 OMACHBIX, TEXHUUYECKH
CJIOXKHBIX M YHUKAJIbHBIX OOBEKTOB;

OTZIETTLHO CTOAIINE 00BEKTHI KAIMMTAILHOTO CTPOUTETHCTBA C
KOJIMYECTBOM 3Takei He Oosiee yeM JiBa, oO11asi miomaab KOTOPbIX
cocranisier He 6omee 1500 M2, KOTOpBIE MIPETHA3HAYCHBI J1JIS
OCYIIIECTBJICHUS MPOU3BOJACTBEHHON JIEATEIIBHOCTH U JIJI1 KOTOPBIX HE



Tpe6yeTC$I YCTAHOBJICHUSA CAHUTAPHO-3AIIIUTHBIX 30H WJIN JJIsI KOTOPBIX
B IIpcaciiax rpaHull 3cMCJIbHBIX YUAaCTKOB, Hd KOTOPBIX PACIIOJTOKCHBI
TaKHue O6’I)CKTBI, YCTAaHOBJICHbI CAHUTAPHO-3aIUTHBIC 30HbI UJIN
Tpe6yeTc;1 YCTAaHOBJICHHNEC TAKHUX 30H, 3a HCKIIIOUCHHUCM 0c000 OITaCHBIX,
TCXHUYCCKHU CJIOKHBIX 1 YHHKAJIbHBIX 00BEKTOB.

B cBs131 ¢ TeéM, 4TO MOATOTOBKOW MPOEKTHOM TOKYMEHTAIIUN 3aHUMAIOTCS
IOpUIMYECKre U PU3NYECKuUe JInla, nMerommue Bbinanabie CPO cBuaeTensCcTBa O
JIOMTyCKe K BUJaM paboT, KOTOPbIC OKA3bIBAIOT BIHMSIHUE HAa O€30MMaCHOCTh
00BEKTOB KaMTAIBPHOTO CTPOUTENILCTBA, 00HEMBI MTPOCKTHBIX PAOOT M KOJIMYECTBO
COOTBETCTBYIOIIUX CHEIUATMCTOB HAMPSIMYIO 3aBUCAT OT KOJIMYECTBA
pa3pelIeHHBIX BUIOB padoT.

CTpyKTypa NPOEKTHBIX OPraHU3aLMI 3aBUCUT OT X CHELUUATU3aLNUN, KOTOPAs
OTIpEAEISAETCS BUAAMHU MTPOEKTHBIX PalboT.

HeszaBrcuMo 0T cucTeMBI OpraHu3aluy MPOEKTUPOBAHUSA U ITPOU3BOICTBEHHON
CTPYKTYPBI IIPOEKTHON OPTaHU3ALMU OCTACTCS HEU3MEHHBIM COCTAB
PYKOBOIMTEIEN, OCYIIECTBIISIOMINX TBOPYECKOE U TEXHUUECKOE YIIPABICHUE
IIPOECKTUPOBAHUEM: T€HEPAIbHBIN IUPEKTOP, IVIaBHBINM UHKEHED U TJIaBHBIN
apXUTEKTOP OpraHu3aluu, KoTopble HanpasiaoT padoty ['llos, I'AlloB u
IJIaBHBIX CHEIUAIKMCTOB M0 BUJaM padOT U OTBEYAIOT 32 KAYECTBO MPOEKTHBIX
paborT.

CnyxxeOHble GYyHKIMU U CEUUAIN3alrs B IPOEKTUPOBAHUU OCYIIECTBIISIOTCS
B ITPOEKTHBIX MOAPA3ICIEHUAX U BXOJAUIMX B HUX PaO0UYMX IpyIax
IPOEKTUPOBILMKOB KOHKPETHBIMU PAa0OOTHUKAMH.

Bo riaBe kaaou rpynmsl IPOEKTUPOBIUKOB CTOUT 3aBEAYIOLINN IPYIIIION,
KOTOPBIi SIBIISIETCSI HETIOCPEICTBEHHBIM OPTaHU3aTOPOM M TEXHHUUECKUM
PYKOBOAMTENEM MPOEKTHBIX pabOT, BHIMOIHIEMbIX TOAYNHEHHBIMUA EMY
UCIIOJTHUTEIISIMU. 3aBEIyIOIINNA IPYNIONA OTBEUAET 3a BHIINOJIHEHNE CPOKOB U
00BEMOB MTPOCKTHBIX PA0OT M 00ECIIEYMBACT BHICOKOE Ka4eCTBO pa3padaThiBaEMOM
JIOKYMEHTAIIUH.

Kpome nmpoekTHbIX noApa3iesieHui B CTPYKTYPY NPOEKTHOW OpraHu3aluy B
3aBUCUMOCTH OT BUJIOB PabOT MO MOATOTOBKE MPOCKTHOM TOKYMEHTAIIUH,
CrielMAJIU3alid U 00beMa MPOEKTHBIX PAOOT U YUCIEHHOCTH CIIEeIIMATHCTOB-
MPOEKTUPOBIIMKOB BKIIFOYAIOT: TEXHUYECKUN OTAEI, TEXHUUYECKUMN apXUB,
TEXHUYECKYI0 OMOJIMOTEKY, OyXraiaTepuIo, OTAEN KaJApOB, CIEYaCTh, CMETHO-



JIOTOBOPHOM CEKTOP, CEKTOP KOMIBIOTEPHU3ALIMU U aBTOMATHU3AIINHU
MPOECKTUPOBAHMUS, OTAE]I MEXAaHU3AIMH MPOEKTHBIX PadO0T, TPAHCHOPTHBIN OTHEN,
IOPUCKOHCYJIBTA U JIP.

[IpuBeneHHast CTPYKTypa SBISETCS XapAKTEPHOM JJIsI HHCTUTYTOB YKa3aHHOTO
npoduiist. Bmecte ¢ TeM B KaXkI0M OTAEIBHOM CIIy4ae CTPYKTypa MPOEKTHON
OpraHu3allMK 3aBUCUT OT HAINpPaBJICHUSA U 00beMa ee paboThl U KOHKPETHBIX
YCJIOBUM €€ NEATEIbHOCTH.

1.3. MeToabI M TEXHOJIOTHS CTPOUTEJIHLHOT0 MPOEKTUPOBAHMS

[Ipu ydyacTuu B IPOEKTUPOBAHUY 3/1aHUI U COOPYKEHUH, TIIIAHUPOBKE U
3aCTPOMKE HACENEHHBIX MMyHKTOB U APYTHX MPOECKTHO-U3BICKATEIbHBIX paboTax
HECKOJIBKHAX ITPOEKTHBIX U U3BICKATEIbHBIX OPraHU3alui OIHA U3 HUX
HA3HAYAETCS T€HEPAIBHBIM MPOCKTUPOBIIMKOM. Kak mpaBuio, reHepaibHbIM
MPOCKTUPOBIIMKOM CTAHOBUTCS OpTaHU3aIus, pa3padaThIBaOIIast MPOCSKT
OCHOBHBIX OOBEKTOB CTPOUTEILCTBA UITU TEXHOJOTUIECKYIO YaCTh MPOEKTa
OCHOBHOTO IMPOU3BOJICTBA. | TaBHOM 3a/1a4eil TeHEPaIbHOrO MTPOEKTUPOBILNUKA B
cooTBeTCTBUH C [losi0KeHreM SBIIIETCS KOMILIEKCHas pa3paboTka MPOEKTOB Ha
BBICOKOM COBPEMEHHOM HAayYHO-TEXHUUYECKOM YpOBHE. C 3TOM LEBIO
FEHEPATbHBIN MTPOESKTUPOBILHUK JJI51 BHIMOJHEHUS OTIEJIBHBIX YaCTEH MPOEKTa
JIOJKEH MPUBJIEKAThH CIIENUAIN3UPOBAHHBIE IPOECKTHHIE U U3bICKATEIIbHBIC
OpTraHU3alNH.

JJ1s1 TEXHUYECKOTO M OPTraHU3aIlMOHHOTO PYKOBOJICTBA Pa3padOTKOM MPOEKTa
reHepaibHbIN MPOSKTUPOBLIMK MIPUKA30M 10 HHCTUTYTY Ha3HAYaEeT IJIABHOTO
UH)XEeHepa (TJIaBHOTO apXUTEKTopa) npoekTa. [Ipu npoekTHpoBaHUU KPYITHBIX U
CJIOKHBIX 0OBEKTOB WM 00BEKTOB, UMEIOIINX O0JIbIIOE 3HAUCHUE AJIS UX
apXUTEKTYPHOr0 OOJIMKa, AOMYCKAETCsl HA3HAYEHUE TJIaBHOTO MHKEHEPa U
[JIABHOT'O apXUTEKTOpPa C BO3JI0KEHUEM BEIYLIEH POJIM OJHOIO U3 HUX. | JTaBHBIN
WHKeHep (IJIaBHBIA apXUTEKTOP) NPOEKTa: MPUHUMAET y4acThe B paboTe
KOMHUCCHH T10 BBIOOPY CTPOUTENHHOM IUIOMIAIKU; TOATOTABINBAET JAHHbBIE IS
3aKJIFOUEHUs JOTOBOPA € 3aKa3YMKOM Ha BBITIOJHEHHE MPOEKTHO-U3bICKATEIbHBIX
paboT; popMuUpPyeET cocTaB pa3pabOTUYMKOB MPOEKTA, PACHPEALISIET MEXKAY HUMU
3aJlaHus 10 pa3zesiaM IPOeKTa; KOHTPOJIUPYET TEXHUKO-OKOHOMUYECKUI YPOBEHb
IPUHUMAEMBIX TPOEKTHBIX PELICHUI; KOOPAUHUPYET IPOEKTHO-U3bICKATEIbHbIE
paboThI IO BCEMY MPOEKTY; OCYIIECTBIISIET 3AIIUTY MIPOEKTA B BHIIIECTOSALIUX
WHCTaHIUAX U aBTOPCKUI HAA30p 32 CTPOUTEIIbCTBOM.

I[JI}I KPYIIHBIX U CJIOKHBIX 00BEKTOB IMPOCKTUPOBAHUEC BEACTCA B IBC CTA/IHU.
B ITPOCKTEC pCIIacTCA NPUHIHUITMAIIBHOC O6’I)CMHO-HJ'IaHI/Ip0BO‘IHO€ )41



KOHCTPYKTHUBHOE PENICHHE MPOSKTHPYEMOTO 3/IaHUsI, 000CHOBBIBACTCS
1e1ecoo0pa3HOCTh ero Bo3BeeHus. [locie coriiacoBanus U yTBEpKICHHS POEKTA
B COOTBETCTBYIOIIMX MHCTAHLIUSX TPOCKTHOM Opranu3aiueit paspadarbiBaercs
pabouas qokymeHTaIus co cMetamu. [IpoexkTHbIe pabOThI BBHIMOJIHSIOTCS HA
OCHOBaHHH JIOTOBOPOB, 3aKJIFOUAEMBIX 3aKa3YUKaMU C MTPOEKTHBIM UHCTUTYTOM.

Jl1s1 3aKIr0ueHHs I0roBopa HE0OXOAMMO BbIOPATH TIOMIAIKY IS
CTPOUTETLCTBA, COOpaTh HEOOXOMMBIC UCXOTHBIE TAHHBIE U COCTABUTH 3aJJaHUE
Ha MPOEKTUPOBAHUE.

OTBETCTBEHHBIM 3a OPraHU3ALMI0 BbIOOpA IUIOIMIAAKHA U IOATOTOBKY UCXOIHBIX
JTAHHBIX JIJIsl MPOCKTUPOBAHUS SBJsICTCS 3aKa3uuK. J{Jis BbIOOpa miomaaku
Ha3Ha4YaeTcs KOMUCCHUS, KOTOPasi COCTABIIAET akT O BbIOOpE miomaaku. B cocta
KOMMCCHUH BXOZIAT NIPEACTABUTEINN 3aKa34YMKa IPOEKTHOTO NHCTUTYTA,
aIMUHHUCTPATUBHBIX OPraHOB, IIOAPSIIYMKA, OPTaHOB FOCYAAPCTBEHHOTO KOHTPOJIS
U IPYTUX 3aMHTEPECOBAHHBIX OpraHu3anuil. AKT 0 BBIOOpE IUIOIMIAIKH ISl
CTPOUTEIIBCTBA YTBEPKIAETCSI MUHUCTEPCTBOM MJIM BEAOMCTBOM 3aKa34uMKa U
SBJIIETCSI OCHOBHBIM JIOKYMEHTOM O COIVIACOBAHMM IPUHATHIX PELICHUN Ha
PUCOEANHEHNE IPOEKTUPYEMOTO 00BEKTa K MHKEHEPHBIM KOMMYHUKALIHUSIM, a
TaK)K€ HAMEUEHHBIX MEPONPUATUI 10 OXPAHE OKPYKAIOIIEH CPEIBI.

3ajaHue Ha MPOEKTUPOBAHUE COCTABIIAETCS 3aKa3YMKOM C MPUBIICYEHUEM
IPOEKTHOTO MHCTUTYTA. B HEM MPUBOASTCS CIIEIYIOLINE CBEACHUS:

- HAMMEHOBaHHE MPOEKTHUPYEMOro 00beKTa (MPUBOAUTCS B MTOJHOM
COOTBETCTBUU C TUTYJbHBIM CIIUCKOM Ha MPOEKTHBIE U U3BICKATENIbCKHE POOOTHI);

- paiioH, MyHKT M IUIOIIAKa CTPOUTEIbCTBA;

- OCHOBaHUE JJIsl IPOEKTUPOBaHUs (IIpUKa3 MUHUCTEPCTBA, BEIOMCTBA,
pelIeHre aAMMHUCTPAaTUBHBIX OPraHOB; €IUHBIN TUTYJIBHBIM CIIUCOK IMPOEKTHO-
U3bICKATENIbCKUX Pa0OT Ha IOJ] CTPOUTEILCTBA U T.1.);

- 3aKa3ydK (HAaMMEHOBAHHWE OPraHU3aLUU, IPEANPUATHSA);

- BHJI CTPOUTEIBCTBA (HOBOE, PEKOHCTPYKLMA);

- HUCXOJHbIE TaHHBbIE 00 0COOBIX YCIOBHIX CTPOUTENHCTBA (CECMUYHOCTb,
rpymnia npocagoyHOCTU I'PYHTOB, BEYHAsI MEP3JI0Ta, TOPHbIE BHIPAOOTKH U T.11.);

- HOMEHKJIaTypa U 00beM NPOU3BOACTBA (IPOU3BOAUTEIBHOCTD,
BMECTUMOCTb, IPOIYCKHAsi CIIOCOOHOCTh WM IPYTrHe M0Ka3aTeu, ONpEaeIsIOIINe
IPOEKTHYIO MOLIHOCTB);

- pexuM palbOoThI NPEANPUATHS, COOPYKECHHUS,;

- TEXHOJIOTMYECKUEe TpeOOBaHMS;



- HWCXOJIHBIC TIOJIOKEHUS TSl pa3pabOTKH MEPOIIPUSATUHN 110 3aITUTE
OKpYXarolel NpUPOTHON Cpe/ibl, UCTIOIB30BAHUIO OTXOJA0B ITPOU3BOJCTBA,
PeKyJbTUBAIIUK (BOCCTAHOBJICHUIO) HAPYIIICHHBIX 3€MEJIb U T.I1.;

- MPOTPECCUBHBIE yACNIbHBIC MOKA3aTENH MO 3()PEKTUBHOCTU KaTUTAIbHbBIX
BIIOKEHU, MAaTEPUAIIOEMKOCTH U TPYJOEMKOCTH CTPOUTEINIbCTBA, a TAKXKE 3aJJaHUE
10 YKOHOMHOMY PAacXOJIOBAHUIO ChIPHEBBIX, MATEPUATbHBIX, SHEPIETUUECKUX U
TPYIOBBIX PECYPCOB;

- HWCTOYHHMKHU 00ECIICUEHUS: ChIPhEM, FJICKTPOIHEPTHUEH, TETIIOM, BOJIOH,
razoM, pajuo, TeeoHoM u Jip.;

- CpPOKHM HayaJla U OKOHYAHUSI CTPOUTENILCTBA;

- HEOOXOJUMBIN 00BEM TOMOTPAPUIECKON ChEeMKU UHKEHEPHO-TE0JI0-
TMYECKUX U3bICKAHUIM;

- BHENIIHUE TPAHCIIOPTHBIE CBSI3H;

- 0COOBIE YCIIOBHS;

- HAMMEHOBAHHE MPOEKTHON OpraHU3alvU - TEHEPATBHOTO MPOCKTUPOBIIMKA;

- CIOCO0 CTPOUTENHCTBA; HAMMEHOBAHHUE TEHEPAIIBHOTO TOAPSIUHKA.

B 3amaHny Ha NPOEKTUPOBAHNE B HEKOTOPBIX CIy4YasX YKa3bIBAIOTCS U APYyTUe
JaHHbIE, HEOOXOAUMOCTh KOTOPBIX 3aBUCHUT OT CIIELU(PHUKHU POEKTUPYEMOTO
o0bekTa. Meroanka pa3pabOTKU IPOEKTOB OCHOBAHA Ha IMOATAITHOM BEAECHUU
paboT, Ha Ka)KJOM JTale yCTAaHABIIMBAIOTCS CBOM 1I€JIU, 337]a4l U KOHKPETHBIE
pEe3yJIbTaTHI.

[TepBeIii 3Tan - NOArOTOBUTENBHBINA. OH BKJIIOYAET O3HAKOMIICHUE B HATYPE C
aHAJIOTMYHBIM OOBEKTOM WJIM 00CIIEJ0OBAaHUE PEKOHCTPYUPYEMOrO 31aHus. B aToT
IIEPUOJ CIIEYET TAKKE O3HAKOMUTBCS € MPUMEPAMH TUIIOBBIX U MHAWBUYaIbHBIX
POEKTOB, U3yYUTh MO HH(POPMALMOHHBIM UCTOYHUKAM TEHICHIIUU
IPOEKTUPOBAHUS JAHHOTO TUNA 3AaHUM, YTOUYHUTH OCOOCHHOCTH 3aJaHMs.
[IpoBOoAUTCS aHAIN3 IPOEKTHOM CUTYALMH: UCXOIHBIE JaHHBIE YCIOBUI
POECKTUPOBAHMUS; COLIMATIBHBIE, IeMOrpauuecKkue, SJKOHOMHUUECKHUE U
TEXHUYECKUEe TpeOOBaHUs, ONpeiesieMble TUTIOM 00bEKTa MPOEKTUPOBAHUS;
rpaioOCTPOUTEIBLHOE U IPUPOIHOE OKPYKEHUE; PUPOAHO-KIMMATUYECKUE,
Tonorpaduyeckue u ruApoIornuecKre ycaoBus yyactka. M3yqatorcs
BO3MO>KHOCTH MECTHOM CTPOUTEIBHON 0a3bl, B YACTHOCTH MOJIYYEHUS CTEHOBBIX,
TEIUION30JIALIMOHHBIX, OTAEJIOYHBIX U APYTUX MAaTEPUAIIOB, U3TOTOBIICHUS
KOHCTPYKILIMH U JETaJCH.

Bropoii atam - cragus scku3a. ICKU3UpOBaHUE BKIIOYAET: pa3paboTKy 001ero
BUJIa ¥ TUTAHUPOBKH OyAYIIEro 31anusi (COOPY>KeHHS); COBMENICHUE TpeOOBaHUI
00111eT0 TIOPsIIKA ¢ 0COOCHHOCTSAIMU (PYHKIIMOHUPOBAHUS U TPEOOBAHUSIMHU



3aJlaHus]; IPEIBAPUTEILHYIO OTIEHKY TPOEKTA. ITOT JTAIl 3aKaHYNBACTCS
IPOCMOTPOM U YTBEPKACHUEM ICKH30B.

Tperuii atam - neranpHas pa3paboTKa IPOEKTa, HEOOXOAUMBIX PACUETOB U
CMETHOU JOKYMEHTAITHH.

OnepaTuBHOE PYKOBOACTBO PabOTOM HaJ MPOEKTOM Ha BCEX CTAIUIX
OCYIIECTBIISIETCS TJIaBHBIM WHXKeHEepOoM. OH BBIJJAET TEXHUUECKOE 3a/IaHNE B
TEXHOJIOTHYECKHI OT/EIN, a 3aTeM IOCJIE PEIICHUS OCHOBHBIX IPUHITUITHATBHBIX
BOIIPOCOB - TPYIIaM apXUTEKTOPOB, CTPOUTENIEH, CAHTEXHUKOB, JIEKTPUKOB H JIP.
[Tpu pa3zpaboTKe OTAENBHBIX YacTel MPOeKTa MPH YyIaCTHUH TIIAaBHOTO HHXKEHEPA
OCYIIECTBIISIETCS] X B3aMMHAsI YBS3Ka M KOOPIWHAIUS paOOThI HaJl IPOEKTOM.

1.4. ABTOMaTH3alUs CTPOUTENBHOIO NMPOECKTHPOBAHUS

Ycnemnoe penieHue 3a1ad 10 yCKOPEHHI0 HayYHO-TEXHUYECKOI O ITporpecca B
CTPOUTENBCTBE TPeOyeT HauboJIee MOJHOTO YUYeTa MPU MPOSKTUPOBAHUY 3aHHUM U
COOPYKEHNW HOBEMIIMX HAYYHBIX U UHKEHEPHBIX TOCTUKEHUN, BHEAPEHUS
METOJ0B ONTUMHU3ALMH IPOEKTHBIX PELIEHUI, COBEPIIEHCTBOBAHUS TEXHOJIOTUH U
COKpAILCHHs CPOKOB ITPOEKTUPOBAHUM U €T0 TPYAOEMKOCTH. Pemmennro 3tux 3anaq
CIOCOOCTBYET aBTOMAaTU3aLMs IPOEKTUPOBaHMs ¢ momoulbio OBM u apyrux
TEXHUYECKUX CpencTB. Ilon asmomamuszuposarnvim MOHUMAETCS TaKOE
IIPOEKTUPOBAHKE, KOTOPOE OCYLIECTBISAETCS B3aUMOACHCTBUEM YestoBeKa 1 DOBM.
B otnuuue ot 3T0ro0 agmomamuyeckoe NPOEKTUPOBAHUE OCYILIECTBISETCS O€3
ydacTtus yenoseka. [IpakTrka nokasana, 4T0 aBTOMATU3UPOBAHHOE
POEKTUPOBAHUE, IPU KOTOPOM 0OECTIEUUBACTCS pa3/ieJICHHE TPYda MEXKIY
MalIMHAMU U IPOEKTUPOBIIMKaMHU, HanOoee 3P(PEeKTUBHO. YPOBEHD
aBTOMATU3ALUN IPOECKTUPOBAHMSI MOXKET OBITh PA3JIMUHBIM - OT UCIIOJIb30BaHUS
IIAKeTa MPUKIIAJHBIX IPOTPaMM I PELICHMS OTAEIbHBIX 33134 10 CO3AaHUs
CUCTEM aBTOMaTU3MpOoBaHHOTO npoektupoBanus (CAIIP), umeromux
OpPraHM3aI[MOHHO-TEXHUYECKUM XapaKTep U BKIIOYAIOIIUX B ce0sl METOIUYECKOE,
MaTeMaTH4eCKOe, TMHIBUCTUYECKOE, IPOTPAMMHOE, UH(POPMAIIMOHHOE,
TEXHUYECKOE U OPraHNU3allMOHHOE 00ecreueHue.

B meTognyeckoe obecrieueHue BXOIUT COBOKYITHOCTh IOKYMEHTOB,
YCTaHABJIMBAIOIINX COCTAB M MpaBWiia 0TOOPA U IKCILTyaTaI[uu CPEJICTB IS
BBITIOJTHCHUS IPOSKTUPOBaHUSL. MaTeMaTH4YeCKoe 00ecriedeHNe MPeICTaBIsSET
co00l COBOKYMHOCTh MAaTEMAaTHUYECKUX METOJI0B, MOJIEJIEH U allrOPUTMOB
MPOEKTUPOBAHMUSI, IPEJCTABICHHBIX B 3a/1aHHON (hopme. JIMHrBUCTHYECKOE
obecrieueHre BKIIOYAET B ce0s SI3bIKM IPOrPAMMHUPOBAHMSI, TPABUIIA
dbopmanu3alu eCTECTBEHHOTO S3bIKa U Jpyrue aanHsie. [Iporpammuoe



obecredeHne - ’T0 COBOKYITHOCTh MAITMHHBIX MPOTPAMM, HEOOXOTUMBIX JIJIS
aBTOMATH3UPOBAHHOTO MpOoeKTUpoBaHUsl. COBOKYITHOCTh CBEJEHUM, HEOOXOIUMBIX
JUUISL TOM K€ IIeJH, COCTaBIIsIeT nH(popMalimoHHoe obecrieueHue. TexHnueckoe
obecriedeHrne COCTOUT U3 B3aUMOCBSI3aHHBIX M B3aMMO/ICHCTBYIOIINX TEXHUUECKUX
CPEACTB JJIsl BHIIIOJTHEHUS aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSL.
OpraHu3armoHHOe 00€CTIeYeHNE MPEACTABISIET COO0M COBOKYITHOCTh JOKYMEHTOB,
YCTaHABJIMBAIOIINX COCTAB MPOEKTHOM OpraHU3alyu, CBSI3U MEXTY €€
No/Ipa3ieNIeHUs MU, X PYHKITUU, TTOPAIOK PACCMOTPEHUS MPOCKTHBIX JOKYMEHTOB
U T.1.

[IpumMeHeHre BEIYUCIUTEILHON TEXHUKHN 3HAYUTEIBHO 00JIer9aeT U yCKOPSIET
TPYJOEMKHI Mpoliecc mpoekTupoBanusi. OqHako HauboIbIIUN 3P heKT
JIOCTUraeTCs MpHU UcnoJib3oBaHuM DBM B Bujie cCTeEM aBTOMAaTU3UPOBAHHOTO
MPOECKTUPOBAHUSI.

ABTOMaTU3UPOBAHHOE CTPOUTEIIBHOE MMPOEKTUPOBAHUE ITPUMEHSIETCS HA BCEX
CTaAusX pa3pabOTKU MPOEKTOB 3AaHUI U COOPYKEHUH, HApUMep, IPU
MPOEKTUPOBAHUM T'€HEPATBHBIX MJIAHOB U 00bEMHO-TUIAHUPOBOYHBIX PELICHUH,
CTPOUTEIBHBIX KOHCTPYKIMHI, IPOU3BOJICTBA U OPraHU3alui CTPOUTEILCTBA.

[Tpu npoeKTUPOBAHUM TPUMEHSIOTCS Pa3IUYHbIE IPOrPAMMHBIE KOMILIEKCHI.
OHU MO3BOJISIIOT MPOBOJUTH PACUETHI CTPOUTENBHBIX KOHCTPYKIIMI pa3InyHOM
CJIOKHOCTH Ha TPOYHOCTh, YCTOMYUBOCTh U IMHAMUYECKUE BO3AEUCTBUS. bosee
TOr0, HEKOTOPBIE U3 IMTPOTPAMMHBIX KOMIUIEKCOB UMEKOT HHCTPYMEHTBI JUJIS
CO37]aHUSI OCHOBHBIX KOMIUIEKTOB pa004HX YePTEKEH Ha OCHOBE apXUTEKTYPHOH
MO/IEIM 3[]aHUS U TIOJTYUYEHHBIX PE3YyJIbTaTOB Pacyera, TO €CTh, IOMUMO
pacyeTHOTO MOAYJIsA, TAKKE TPOTPAMMBI B MPOIIECCE CBOETO Pa3BUTHUSA MOJTYUYUIIN
erie ¥ rpauyeckue MpUIIOKEHUS JIJIs YePUCHUS — 3aMEeHY OOIIeTPU3HAHHBIM
CAD-cucremam.

Robot Millennium, pa3zpabotannsiii hpupmoit RoboBAT, Bomiomaer B cede
rJIaBHbIE TEHJCHIIMU M aKTyallbHbIe HAlPaBJIEHUS! COBPEMEHHBIX CUCTEM
npoektupoBanud. 15 suBaps 2008 kommanusa Autodesk mpuoOpena koMIaHUIO
Robobat u B nannoe Bpemst Robot Millennium Hocut HazBanue Autodesk Robot
Structural Analysis Professional (puc. 1.1). JlanHbIi TporpaMMHBIIl KOMIUIEKC,
npeIHa3HaYeHHBIN JJIs1 TPOBEACHHS PACUETOB CTPOUTEIbHBIX KOHCTPYKIUH
3aHUI U COOPYKEHHI HA MPOYHOCTh, YCTOMUNBOCTD U TNHAMHYECKUE
BO37eHcTBUS. PacyeThl OCyIIeCTBISIOTCS METOJJOM KOHEUHBIX 3JIEMEHTOB C
MCIOJIb30BAHUEM TEXHOJIOTUN MHPOPMALMOHHOTO MOJICTIHUPOBAHNUS 3[JaHUH C
Y4€TOM peruoHanbHbIX ocoOeHHocTel. Kommieke nmeet ceptudukar
COOTBETCTBUS POCCUMCKUM HOPMaM.



Autodesk Robot Structural Analysis Professional maet Bo3mMokHOCTB
WH)KEHEPaM-KOHCTPYKTOpPaM OCYIIECTBIISTh pacueT METAIIMUECKUX KapKacoB
3IAHUH U KeIe300€TOHHBIX KOHCTPYKIIHIA, KaK I[EIMKOM, TaK U UX ()parMEHTOB
MO-OTJCILHOCTH. ABTOMAaTHYECKOE pa30MCHNE HAa KOHEUHBIC DJIEMEHTHI M 33]JaHHE
HapaMeTPOB STYEEK CETH MOXHO MIPOU3BECTH OTIEIBHO IS KOKIOW MaHEIH, YTO
IIOMOT'aeT MOBBICUTH TOYHOCTH pacueToB. KoanudecTBO y37I0B B CTEpIKHEH MOJICIIH
HE OTPaHUYCHO.
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Puc.1.1. Ananu3 pacuetrHoii cxembl B Autodesk Robot Structural Analysis
Tunesl IMPOU3BOAUMBIX PACUYCTOB!:

-  CTATUYECKUU JIMHCUHBIN;

~ JMHaMu4eckue (MOJENb, CIIEKTP, CEMCMHKA);

~ TapMOHHUYECKHE KOJeOaHus;

- KpaTKOBPEMEHHAs Harpys3Ka;

~ HEJIMHEWHBIA pacyeT KPaTKOBPEMEHHOW HATrpy3KHU;

- TOTEPS] yCTOUYHUBOCTH;

- yopyro-iuiactudeckas aedopmanus;

- TPOAABIUBAHUS;

~ pacyer BUOPALIMOHHOIO BO3JEHCTBUS OT KU3HEACITEIbHOCTH YEJIOBEKA;
- OTKJIMK-CIEKTP;



— BAHTOBBIC JJICMCHTHI,
—  JAOIOJIHHUTCIBbHBIC JUarpaMMbl PE3yJIbTaTOB paC4YCTOB.

OyHKIMOHANIBHASA COBMECTUMOCTD IIporpaMmmHoro komiiekca Autodesk Robot
Structural Analysis Professional 1aet BO3MOXHOCTb ITOJIb30BATENSIM
OCYILIECTBIISATH BCECTOPOHHUN aHAJIN3 Pa3HOOOPA3HBIX CTPOUTEIBHBIX
KOHCTPYKLHUH, OTJINYAIOIIUXCS IO pa3Mepy U CIoKHOCTH. [leTanbpHas mpopaboTka
y3JI0B CTPOUTENBHBIX KOHCTPYKLINN U opopmiieHue paboueit
JIOKYMEHTAIIUU MOXET OCYIIECTBIIATHCS MMOCIE Mepeiayl TaHHBIX B
nporpammy AutoCAD Structural Detailing.

PeanuzoBana cBoOoHas nepenada qaHHbIX Mexkay Autodesk Robot Structural
Analysis u Revit Structure BMecte ¢ uacTpyMentamu Revit Structure.
JIByCTOPOHHSISI CBSA3b MO3BOJISIET YHUGDUIIUPOBATH MPOIIECCH CO3/IaHUS U pacueTa
mozenu. biaaronaps rexnonoruu BIM (buildung information model) Bo3amoxHO
CBOCBPEMEHHOE OOHOBJIICHHE BCEX KOMIIOHEHTOB MPOEKTA, YTO MO3BOJISIET OBICTPO
MOJTy4aTh KOHCTPYKTOPCKYIO JOKYMEHTAIIHIO.

OtkpoiThiit API-untepdeiic (maTepdeiic npukIagHOro MporpaMMUPOBaHUS,
MIO3BOJIAET MOJIb30BATENSAM YCTaHABIMBATH CBSI3U C BHEIIHUMU IPOrpaMMaMu MU
CO3/1aBaTh pa3IU4HbIC IPUIIOKEHUS I JadbHEeNel 00paboTKu JaHHBIX,
HaIMpUMeED, CIIeUATTLHBIE KOAU(PUITMPOBAHHBIC PACUETHI JJIS CTATbHBIX, OCTOHHBIX,
JIEPEBSHHBIX U aTIOMUHUEBBIX KOHCTPYKINI. IMeHHO Oiarogapst myipoKuM
BO3MOXKHOCTSIM MHTETpanuu Po6oT mpruoOpeTaeT HOBBIX CTOPOHHHUKOB B JIUIIC
HanOoJIee ePeIOBhIX B HH(POPMAIIMOHHOM TUTAHE POCCUICKUX KOJUIEKTHBOB.

JInpa-CAIIP. DTOT nporpaMMHBIil KOMIUIEKC SIBJIIETCS COBPEMEHHBIM
WHCTPYMEHTOM JUISl YUCIEHHOTO UCCIIEIOBAHUS POYHOCTH U YCTOMUMBOCTH
KOHCTPYKLMH U UX aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS. B KOMILIIEKC BXOIAT
HECKOJIbKO OCHOBHBIX IIPOIPaMM, KOTOPbIE MOKHO HCII0JIb30BATh KaK 110
OTJIENBbHOCTH JUJIS1 pELIEHMsI JIOKAIBHBIX 3a/1a4, TaK U COBMeCTHO. [Ipu
KOMIUIEKCHOM ucnofb30Banuu naket Jlupa-CAIIP ctaHoBUTCS yHUBEpCAIbHBIM
UHCTPYMEHTOM, TO3BOJISIOIUM PEANTU30BATh IPUHIIUI CKBO3HOIO
POEKTUPOBAHMUSL:

~  CO3[aHUE APXUTEKTYPHON MOJIEIH U COOTBETCTBYIOIIETO KOMIUIEKTa
yeprexeit — Canup-3D (puc. 1.2);

~ pacyeTr HeCyIIUX KOHCTPYKLUN B COOTBETCTBUU C BHIOPAHHBIMU
HOpMaTUBHBIMU JOKyMeHTaMu (Poccuiickue cBObI MpaBuil, CTPOUTEIHHBIC
HOpMBI YKpauHnsbl, Eurocodes) — JIupa-CAIIP (puc. 1.3);



- pa3paboTka pabodeil TOKyMEHTAIlUA KOHCTPYKTUBHBIX PEIICHUM
KeJIe300€TOHHBIX U CTaJTbHBIX KOHCTpYKIH — Candup-KoHcTpykumn,
Candup-KbK (puc. 1.4).
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Puc.1. 2. Can¢up-3D

Kpowme ykazannbix Mmoayineit B nakeT nporpamm Jlupa-CAIIP Bxoasar
CrieuaIn3upoBaHHbIe MOYJIM: MOCT — JIJIsl pacyeTa MOCTOBBIX KOHCTPYKIIMMA
(6asouHbIe, apOYHBIE, BAHTOBBIC, BUCSYHE); [ pyHT — 111 aBTOMaTHYECKOTO
oTpezieNieHus IEPEMEHHOT0 1Mo 001acTu (yHIaMEHTHON TIUTHI KO3 PHIreHTa
nocrenu; MonTtax-Ilmoc — 11 MoaenMpoBaHus MpoLEcca BO3BEIECHU
KOHCTPYKIMH, C YI€TOM MOCJIEI0BATEIILHOTO U3MEHEHUSI KOHCTPYKTUBHOM CXEMBI,
YCTaHOBKH U CHSITUSI MOHTQXXHBIX Harpy30K; U MHOTHUE JAPYyTHE.

Pacuetnoe siapo JIupa-CAIIP no3BoJiIeT BBIMIOJHATH PACU€Thl
KEJIe300€TOHHBIX KOHCTPYKIUI C Y YeTOM HETMHENHBIX CBOMCTB MaTepuaia. B
IporpaMMe peaan30BaH pacyeT 3a/1a4 PU3NYeCKu HETMHEHHOro Je()OpMUPOBAHNUS
MaTepHaJIOB U y4eTa MOJI3y4eCTH Ha OCHOBE IIaroBbIX METONOB. B kayecTse
PE3yJIbTaTOB BBIBOAUTCA MH(OPMALIMS O HETMHEHHBIX IEPEMEIIECHUAX U YCHIINSX,
3HAYEHUS O LIMPUHE U ITyOMHE PACKPBITUS TPELIUH B CTEPKHEBBIX U
IIJJACTUHYATBIX DJIEMEHTAX.
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Puc. 1.4. Candup-KBK

Ing+. CoBpeMEHHBII KOMIUIEKC TPOTrpaMM ISl MPOEKTUPOBAHUS
CTPOUTETBHBIX KOHCTPYKIUM, COUETAIOIIUNA yI00CTBO UCIOIB30BAHUS C
TOYHOCTBIO MOJTYyYaeMbIX PE3yIbTaTOB, COOTBETCTBUEM TPEOOBAHMSIM



HOpMaTuBHBIX JokyMeHTOB cTpad CHI' u EBpomnbl, pasHooOpa3zuem peraeMbix
3a1a4d. PeanusyeT NpuHINI CKBO3HOTO ITPOEKTUPOBAHMS CTPOUTEIBHBIX
KOHCTPYKLIHH.

B CUCTEMY IIPOCKTUPOBAHUS BXOAAT CICAYIOINE IMMOACHUCTCMBI:

ViCADo — noacucteMa apXUTEKTYPHOTO M MHKEHEPHOTO MMPOEKTUPOBAHUS
CTPOUTENIbHBIX OOBEKTOB C IHUPOKUMHU BO3ZMOKHOCTSIMU BU3yaJIU3aLHH.

MicroFe — noacrucreMa KOHEYHOZJIEMEHTHBIX PACYETOB CTPOUTEIIBHBIX
KOHCTPYKLMH Ha MPOYHOCTh, yCTOMYUBOCTD, KOJICOAHHUS.

CraTnka — nakeT nporpaMm JIJisi pacue€ToB U KOHCTPYUPOBAHUS
KEJIe300€TOHHBIX, CTAJILHBIX 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIHA,
(GbyHIaMEHTOB U MOJANOPHBIX CTEH.

COSTRUC (CranebeToH) — makeT mporpamm Ajisi pacueToB U
KOHCTPYMPOBAHUS KOMIIO3UTHBIX (CTaIekene300€TOHHBIX) 3JIEMEHTOB.

Cucrema 0XBaThIBAET OCHOBHEBIE ATAIbl TPOCKTUPOBAHMSI KOHCTPYKIIHH,
oOecrnieunBas mepeaavy JaHHBIX OT oHOTro 3tana K aApyromy (ViCADo —
MicroFe, MicroFe — Craruka, MicroFe — ViICADo, Cratuka — ViCADo u 1p.).
Hamuuue cBsizeid, IpeyCMOTPEHHBIX Ha 3Tarle CO3AaHUs MOJICUCTEM, TIO3BOJISIET
n30exaTh OMMUOOK MPHU Mepeiaue JaHHBIX U 00eCTIeUnTh HauIyuinyto (Hanbosee
MIOJTHYIO0) Tiepeaady HHGOPMAIHK O KOHCTPYKITUH.

B ViCADo peann3oBaHo MHOTO YAOOHBIX JJIsl IPOEKTUPBILKMKA
BO3MOXHOCTeH. Tak, HanpuMep, aBTOMaTHYeCKasi OKAHTOBKA ITPOEMOB
KOHCTPYKTUBHBIMU CTEPKHAMH HJIM BO3MOYKHOCTh 33JJaHUSI MAKCUMAJIbHOW JTMHBI
CTEP>KHEH ISl paCKJIAI0K apMaTypbl. ITO MO3BOJIAET YUECTh B IPOEKTE
(aKkTUYECKYIO JIMHY MOCTABIISEMbIX HA CTPOUTEIBHYIO MJIOMIAAKY CTEPIKHEH,
€CJIM, K IPUMEPY, U3-32 TPYIHONPOXOJUMOI0O MOABE3/Aa UK APYTHUX
00CTOSATEIBCTB JOIMYCTUMO MCIOJBb30BaHUE TOJIBKO CTEP>KHEN OMpeIeIEHHOM
JUTUHBI.

STARK ES. [IporpaMMHBbIii KOMIUIEKC JJ1s1 pacy€Ta KOHCTPYKIUNA 3JaHU 1
COOPYKEHHUI Ha MPOYHOCTh, YCTOMYMBOCTH U KOJIEOAHUSI HA OCHOBE METO/1a
KoHeuHbIX AseMeHTOB (puc.1.5). STARK ES npenocrapisieT BO3MOXXHOCTD
PENAKTUPOBAHUS U CO3/IaHUS HOBBIX MOJEIIEH 31aHUM U COOPYKEHNU KaK
HEIOCPEACTBEHHO HA KOHEYHORJIEMEHTHOM YPOBHE, TAK U ITyTEM
IIPEABAPUTEIBHOIO ONMUCAHUSA KOHCTPYKTUBHON MOJIEIH, COCTOSIIEN U3
CTPOUTENBHBIX 3JIEMEHTOB, C IOCIEAYIOIIEH aBTOMAaTUYECKON TeHEepalnen
KOHEYHO-3J1eMeHTHOU Moenu. [loctnpolueccopabie GyHKIIMU MPOTPaMMBbl



MO3BOJIAIOT B MPOCTOM M HATTSIAHON (hOpMeE MTPOCMOTPETH Pe3yIbTaThl pacueTra U
IIPOBECTU UX aHAJIU3.

Bo3MoxHOCTH MOAEIMPOBaHUSA:

- ABTOMATHYECKas T€HEpalMsl KOHEUYHO-JIEMEHTHBIX MOJIEJIEH MHOTOATaXKHbIX
3MaHui, hepM, pam, TOBEPXHOCTEH BPAIICHUS M TIOBEPXHOCTEH, 3aTaHHBIX
aHAJIMTUYECKH;

~ CTEpKHEBbIE KOHEUHBIE AJIEMEHTHI JUIs TVIOCKUX U IPOCTPAHCTBEHHBIX
3a/a4, B T.4. C yYETOM IONEPEYHOIO C/IBUTA;

~  CHelUalbHbIe CTEPKHEBBIE AJIEMEHTHI JIJIs1 MOJIETTUPOBaHUS pedep
YKECTKOCTH U KaHATOB;

~  BBICOKOTOYHBIE U30TPOIHBIE U OPTOTPOIHBIE TIACTUHYATHIE K 00ObEMHBIE
KOHEYHBIE 3JIEMEHTHI (THOPUIHBIE U METOA MEPEMEILIECHU);

~ YHUBEPCAJIbHBIC AJIEMEHTHI JIs1 pACU€Ta TOHKUX U TOJICTBIX IUIUT;

~  MHOTOCJIOMHBIE CTEPKHEBBIE U INIACTUHYATHIC 3JIEMEHTBHIL;

~ OJHO- U JBYXIIapaMETPUUYECKHUE YNPYrue OCHOBAHHUS, BKIIFOUAs
OJIHOCTOPOHHHUE;

~  BO3MOYKHOCTb BBITIOJHATh pacyeThl NO(YPArMEHTHO U C yYETOM U3MEHEHUS
pPacyYETHOM CXEMBI B IPOLIECCE HATPYKEHHUS;

~  BO3MOKHOCTb YUY€Ta Pa3JIMYHbIX CBOMCTB KOHCTPYKIIMM U OCHOBAHUU IIPU
CTaTUYECKUX U JUHAMUYECKUX BO3IECHUCTBUSX;

~ a0COJIOTHO TBEPJBIE Tella U 00bEeIMHEHNE TIEPEMEICHUH Y3II0B;

~ y4YeT HAaYaJIbHOTO UCKPUBJICHUS OCEN CTEPKHEM;

~ CHJIOBBIE U KHHEMATUYECKUE COCPENOTOYEHHBIE U PACTIPEACIICHHBIE
Harpy3Ku Mo J000My HanpaBIeHHIO;

~ TeMIIEpaTypHbIC HATPY3KHA U HATPY3KU MIPEIBAPUTEIBHOTO HANPSIKEHHUS.

- KoHEYHO-371EMEHTHBIE PacyeThl

~  YyeT reoMeTpu4eCcKON HEMMHEHHOCTH PabOThl KOHCTPYKIMH B periaTesne
«PpOHTATBHBIN.

- MoaudunrpoBaHHbI METOI yue€Ta OTOPOIICHHBIX BBICIIUX (HOpM
COOCTBEHHBIX KOJieOaHU, 0OecrieunBarouii 00Jiee TOUHOE ONPEICTICHUE
CEHCMUYECKON PeaKkIui KOHCTPYKITMU B YACTOTHON M BPEMEHHOM 00JIacTsIX.

- BpIBOI ycunmii 1 paCCYMTAHHOTO KOJITMYECTBA aPMATYPhI B CTEP>KHEBBIX
AJIEMEHTAax B BUJE LIBETOBON PACKPACKHU.

Jlpyrue nporpaMMHbI€ IPOIYKTHI OYyT PACCMOTPEHBI C CAEAYIOUINX YacTsIX
CTaTbH.
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Puc.1.5 STARK-ES. IIBeToBasi packpacka yCHJIMI B 3JIEMEHTAX apMaTyphbl

MHorodyHKIIMOHaNIbHAS CUCTEMA aHAIM3a U PacdyeTa CTPOUTENIbHBIX U
MamHocTpouTeNnbHbIX KOHCTpYKIUK ITK JIMPA oTBeuaeT BceM COBPEMEHHBIM
TpeOOBAHUSIM K IMPOTPAMMHBIM IIPOAyKTaM. MOIIIHBIM pacueTHBIN MPOIIEccop,
MO3BOJIAET IPOU3BOJUTH PACUETHI MPAKTUYECKH JIF000H CIOKHOCTH 0€3
OTpaHMYEHUS YKCTIa Y3JI0B U KOHEUHBIX 3JIeMeHTOB. Komruiekc numeeT y100HbIH,
MHOTO(YHKIIMOHATILHBIN ¥ HacTpanBaembiii nHTepderic. B rpadguueckoe sapo
BOIIIA CaMbl€ COBPEMEHHbIE IpaUUeCcKue TEXHOJIOTUH, UCTIOJIb3YIOIINE BCE
MOIIIHOCTH KOMITbIOTEPA, MO3BOJISIONINE ONIEPATUBHO MAHUITYJIUPOBATH OOBEKTAMU
(puc.1. 6).

Pacuetnsiii npouieccop 11K JIupa no3BossieT peuiars HeJIMHEHHbBIE 3a7]a4U B
IPsIMOM TMHAMHYECKOW MOCTAHOBKE HA PA3IMYHbIX CTAIUSIX MOHTaXa/IeMOHTaXa
coopyxeHus. B nmocnenHei Bepcuu NporpaMmsbl MOSIBUIIACH BO3MOKHOCTh pacyeTa
COOPYKEHUU Ha CEUCMOTPAMMBI 3€MJICTPSACEHU, PUKJIIAIBIBAEMbBIE B OCHOBAHUE
COOpYKEHUS B BUJIE TPAHUYHBIX YCJIOBUM. B oTiamyme ot pacuera mno
aKkcejieporpaMmmam, MPUKIaJAbIBAEMbIM KO BCEMY COOPYKEHHIO, B IAHHOU
MOCTAHOBKE MOSIBUJIACH BO3MOKHOCTh YYECTh CKOPOCTh PACIPOCTPAHEHHUSI BOJIHBI
10 COOPYKEHUIO (APGHEKT «XIIBICTaR).



Cucrema pacuera METANIOKOHCTPYKLUNA, TO3BOJISET BEIBOAUTH MO KAXKIOMY
3JIEMEHTY HE TOJIbKO pe3yJIbTaThl pacyeTa, HO TaK’Ke U BCE IPOMEKYTOUHBIE
pacyeTsl, ¢ BEIBOJIOM (hOpMYJI, 3HAYEHUH U OLICHOK.
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Puc. 1.6. Ilpocmotp pe3yabTatos pacdera B IIK JIlupa 10.4

B cocTaB cuctemMbl MPOYHOCTHOTO aHAM3a U MPOCKTUPOBAHUSI KOHCTPYKIIUMA
Structure CAD Office (SCAD Office) BXOIUT BBICOKOTPOU3BOIUTEIbHBIH
BblUMCIUTENbHBIN KoMILuIeKe SCAD, a Takxke psaa NPOEKTUPYIOLIUX U
BCIIOMOTATENbHBIX MPOTPaMM, KOTOPBIE TTO3BOJISIIOT KOMITJIEKCHO PEIlaTh BOMPOCHI
pacyeTa v MPOEKTUPOBAHUS CTATBHBIX U JKEJI€300€TOHHBIX KOHCTPYKIHI. IMeHHO
O0raTCTBO MPOTPAMM-CATEIUTUTOB BBHITOTHO OTINYACT JAHHBIN MPOTPaMMHBIN
KOMILIEKC OT Apyrux. Huke nepedyeHn TOJIbKO OCHOBHBIX U3 HUX:

SCAD — BbIYMCIUTENBHBIN KOMILIEKC JJIsSl pacueTa KOHCTPYKIUIA METOJIOM
KOHEUHBIX 3JIeMEHTOB (puc. 1.7);

KPUCTAJIJL, KOMETA-2 — pacuer 31€MEHTOB U y3JIOB CTAJIbHBIX
KOHCTpYKLUH (puc. 8);

APBAT — pacuer »1eMeHTOB kKeIe300€TOHHBIX KOHCTPYKIINA;
KAMMH — pacuetr kaMEHHBIX U apMOKaMEHHBIX KOHCTPYKIIHIA;

JAEKOP — pacueTt nepeBsiHHbIX KOHCTPYKIINI;



3AIIPOC — pacuer 31eMEHTOB OCHOBAaHUM U ()yHaMEHTOB;
OTKOC — aHanu3 yCTOMYMBOCTH OTKOCOB U CKJIOHOB;

BECT — pacuer narpy3ok no CHull "Harpy3ku u Bo3zaeiictBus".
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Puc. 1.7. Pacuernas cxema B SCAD

F R
E KOMETA (32-6uT) - KecTkme Basbl KOACHH E‘M

Qain  Pesumer  Hactpofikn Cepeuc  Cnpaska
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ta 28 MM
h, 205 MM
ka d, 125 MM
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k 8 MM
ks 8 MM
kg 6 MM
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Puc. 1.8. Pacuer y3.10B cTaJbHBIX KOHCTPYKIHIA B «KomeTe»




APM Civil Engineering — siBisieTCs OTHON U3 MEPCIIEKTUBHBIX pa3paboToK

poccuiickoit komnanun HTL ATIM, B 90-x rogax «BeIpocHI€i» U3 OApPa3IeICHUS

MI'TY um. H.D. baymana. APM Civil Engineering npeactaBiser coboil cucteMy

ABTOMATU3UPOBAHHOI'O IMIPOCKTUPOBAHUA CTPOUTCIbHBIX 00BEKTOB T'pa’KaIaHCKOTO

u npombinuieHHoro HazHaueHus. [lomumo APM Civil Engineering (puc. 9)

KOMIMAaHUs NpeJjiaraeT OpoayKT JJIs MAIIMHOCTPOUTEILHOM oTpaciu APM
WinMachine, a Taxxe psia 6ojiee y3KocnenuaaIn3upOBaHHbIX PEIICHUH.
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Puc. 1.9. O6mmii B pacyerHoii cxemsl B APM Civil Engineering

®dynkunonanbubeie Bo3MoxkHoctd APM Civil Engineering mo3BosistoT pemarb
BEChMA IIIMPOKUM KPYT 3a/1a4:

IIPOEKTUPOBAHUE METATUIMYECKUX KOHCTPYKIIUN C BO3MOKHOCTBIO
aBTOMATUYECKOTO MOAOOpa MOMEPEUHBIX CEYCHHIM B COOTBETCTBUU CO BCEMU
tpedoBanusimu CHull;

TeHEPALHs] YEPTEKEU TUIIOBBIX Y3JI0B METAJUIOKOHCTPYKIUH;

oIpeziesieHUe MapaMeTpoB OOITOBBIX U CBAPHBIX COEINHEHUM;

BBITNIOJIHEHHE BCETO KOMILJIEKCA PACYETOB KEJI€300€TOHHBIX KOHCTPYKIUI 110
IIPEAEIBHBIM COCTOSIHUSAM MEPBOM U BTOPOU IPYIII;

POEKTUPOBAHKE JACPEBIHHBIX KOHCTPYKLUH, BKIIIOYas moAa0op
METAJTTMYECKUX 3yOUaThIX MJIACTUH U Harelei B MECTax COeTUHEHUS
OpycheB, a TaKXKeE MOITYYEHHE CXEMBbI PACIIMIIOBKU Ha BCE DJIEMEHTHI
KOHCTPYKLHH;
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~ BBITIOJTHEHUE pacyeTa OJUHOYHBIX, JICHTOYHBIX U CIUIONTHBIX
)Kee300€TOHHBIX (YHIaMEHTOB;

Crnenyer OTMETUTh, UTO NPOEKTUPOBAHUE CTPOUTEIBHON KOHCTpYKIMH B APM
Civil Engineering BBINOJIHSIETCS B €IMHOU cpefie, TOITOMY paccMaTpUBaeMblIi
CTPOUTETBHBIN 00BEKT MOXKET COCTOSITh M3 KOMOMHAIIMY METAJUIMYECKUX,
XKeIe300€TOHHBIX U JEPEeBSHHBIX YyacTell. B Takol mocTaHOBKE pacuer u
MPOEKTUPOBAHUE CTPOUTEIIBHOU KOHCTPYKIIMU BBIMOJIHSAETCS] KOMILIEKCHO,
BKJTFOYAst QyHIAMEHT (€ IUHUIHBIN, TCHTOYHBIN WM CIIONHOMN). Pacuer
(GbyHIaMEHTOB, BKITIOYAIONIUN OTPeIeTICHUE TEOMETPUIECKUX Pa3MEPOB, OCAIKU
TPYHTOB 1101 HYHIAMEHTOM | MIOJ00P apMHUPOBAHUS, BEIETCS B COOTBETCTBUU C
nercTBytonmMu ceofamu npasui. Kosadduimen nocrenu onpenensiercs
METOJOM CJIOUCTOTO MOJIyITPOCTPAHCTBA.

JlaHHBIM 0030p HE MOXKET MPETEHI0BATh HA MOJIHBIN 0030p phIHKA IpOrpaMMm
M0 pacyeTy KOHCTPYKIUHU. 3/1eCh pACCMOTPEHBI TOJIBKO HanboJiee 4acTo
npuMeHsieMble B Poccny Ha MOMEHT HalMCaHUsl KHUTH IPOTPaMMHBIE KOMIUIEKCHI
JUTSl pacyeTa CTPOUTENbHBIX KOHCTPYKIIHI, 001a1at01ue MOTHO(MYHKIIMOHAIbHBIM
MOJYJIEM JIJI pacyeTa METOJOM KOHEUHBIX 3JIEMEHTOB, a TAKXKE
JIOTIOJIHUTEIBHBIMU TIPOrpaMMaMHu, pacimpsiomumMu ¢pynkiuonan MK3-sapa. He
PacCMOTPEHBI TaKW€ YHUBEPCAIbHBIE «MOHCTPBI» pacyera kKak ANSYSS,
IPOrpamMMBbl JIJIsl TEOTEXHUYECKUX PACUETOB, @ TAKXKE IMAKETHI JUISl BBIIOJIHEHUS
CIIeIMAIIM3UPOBAHHBIX pacuyeToB, HanpuMep, NormCAD winu nnporpammsl or OO0
IICII "Crpoiiskcnieptusa’ — Base, ®ynnamenr, [Inura.

1.5. Cucrembl CTAHAAPTU3ALUM 1 HOPMHUPOBAHUS B CTPOUTEIbCTBE

PasBuTune craHgapTu3anuy 1 HOPMUPOBAHUS B CTPOUTEIILCTBE, T.€.
YCTaHOBJIEHHE U IPUMEHEHUE €IUHBIX HOPM U MPABUJI, UMEET OO0JIbILIOE
HapOAHOXO3s1IICTBEHHOE 3HaYeHHe. OHO CIIOCOOCTBYET IPOBEICHUIO EAMHON
TEXHUYECKOU MOJINTUKHU B KAIIUTAIIBHOM CTPOUTEIIBCTBE, IOBBILICHUIO
3¢ (HEKTUBHOCTH KaUTAIbHBIX BJIOXKEHHUH, YCKOPEHUIO HAyYHO-TEXHIUUYECKOTO
IIporpecca B CTPOUTEIIBCTBE, BBITYCKY BBICOKOKAYECTBEHHBIX CTPOUTEIBHBIX
KOHCTPYKIIMH U U3JIE€IINH, COBEPLICHCTBOBAHUIO OPraHU3allUU IPOEKTUPOBAHU,
CMETHOTIO JIeJ1a U T. II.

CrangapTu3aius npeaycMaTpruBaeT 00s13aTeIbHOE BRIMTOTHEHUE TPeOOBaHUHT
HOPMATUBHBIX JTOKYMEHTOB. OOBEKTaMH CTAaHAAPTU3AIIMN B CTPOUTEIHCTBE
SIBIISIFOTCS 3/1aHUs, COOPY)KCHHUS, UX PJIEMEHTHI (4acTH), a TAK)Ke MpaBmiia, o0ecre-
YHBAIOIINE UX Pa3pabOTKy, MPOU3BOJICTBO U MPUMEHEHHE.



[lenbto cTaHIAPTU3AIMU B CTPOUTEIIBCTBE SIBJISIETCSI BHEAPEHUE HOBBIX
MPOEKTHBIX pellieHUui, 3P (HEKTUBHBIX CTPOUTENIbHBIX KOHCTPYKIIUM, eTaneu u
MaTepHayoB, MOBBIIIEHUE UHTYCTPUATU3ALMHI CTPOUTEIBHOTO MPOU3BOCTRA,
COBEPILIEHCTBOBAHKE YIIPABJICHUSI CTPOUTEIHCTBOM, MOBBILIEHUE €TI0 KaueCTBA U

ap.
1.6. MoayibHasi KOOPAUHALUA Pa3MepPOB B CTPOUTEILCTBE

Jliia obecriedeHust B3aMMOCOTTIACOBAaHHOCTH, B3aUMO3aMEHSIEMOCTH U
OTrpaHUYEHUS KOJIMYECTBA TUIIOPA3MEPOB CTPOUTEIBHBIX KOHCTPYKIIUI, H3AEIUNA U
aneMeHToB o0opynoBanus ctagaaprom CT COB 1001 -78 BBeneHa MoxynbHas
KoopJuHauus pa3mepoB B crpourensetse (MKPC).

MKPC npenycmaTpuBaeT IpUMEHEHUE B OCHOBHOM ITPSIMOYT'OJIBHOM
IPOCTPAHCTBEHHOM KOOpAMHAMOHHOM cuctemsl (puc. 1.10), ogHako
JOITYCKAIOTCs TAK)KE KOCOYTOJIbHAs, LICHTPUYECKAsI U IPYTUEe CUCTEMBI.

JI1st KoopAMHALMY pa3MEPOM B KAUECTBE OCHOBHOI'O MPUHAT Moayb M=100
MM. KpoMme OCHOBHOTO IPUMEHSIIOTCS TaK¥K€ MPOU3BOIHBIE MOYJIN: YKPYITHEHHbIE
(myneTuMoayn) - 60M, 30M, 15M, 12M, 6M, 3M, COOTBETCTBEHHO PaBHbIC
6000, 3000, 1500, 1200, 600, 300 MM u aApoOHBIE MOAYU (CyOmMOmyn) - M/2,

M/5, M/10, M/20, M/50, M/ 100, cooTrBeTcTBeHHO paBubie 50, 20, 10, 5,2, 1
MM.

Pa3mepbl 00b€MHO-TUIAHUPOBOYHOTO JIEMEHTA, CTPOUTEIBHONU KOHCTPYKIIUH,
U3JIeTUS WK 3JIEMEHTHI 000pYA0BaHUS TOJKHBI OBITh KPAaTHBIMU OCHOBHOMY HJIH
npou3BoAHOMY Moayito. [locneqnuii BeIOMpaeTcs B 3aBUCUMOCTH OT
MaKCHUMaJbHBIX KOOPJAWHAIMOHHBIX pa3MepoB. Hanbomnpmumii ykpynmHEeHHBIN
Moy 60M (6000MM) mpuMeHsieTCs 71 JIFOOBIX pa3MEPOB B IUIaHe 0e3
orpannueHuii. Moayias 30M (3000MM) mpuMeHsieTcsl MpU pa3Mepax B IJIaHe He
oosee 18000mMm, a 15M (1500mm) - He Gomee 12000mm. Moayau 12M (1200Mm) u
6M (600MM) uCTIOIB3YIOTCS TIPU pa3Mepax B miane 10 7200MM U 110 BepTUKATH
0e3 orpanuueHuii, moayiab 3M (300MM) - B TJ1aHE U 110 BEPTUKAIM IIPHU pazMepax
He 6onee 3600MM. [Tpu TeXHUKO-IKOHOMUYECKOM 0OOCHOBAaHUH MPEACIbHBIC
pa3Mephbl 3JIEMEHTOB, COOTBETCTBYIOIINE YKa3aHHBIM POU3BOIHBIM MOYJISAM,
MOTYT OBITh YBEJIMYEHBI 10 3HAYCHU, yKa3aHHbIX B cTangapte [[OCT 28984-91.

OcnoBHo# Moayns M=100 MM HcioNb3yeTcs IpU pazMepax B JII0O0OM
HanpasieHuu 10 1200 mm, a Apodubie Moayau: M/2=50 mm - 1o 600 mm, M/5-200
MM -10 300 mm, M/10=10 mm -0 150 mm 1.1, JI[poOHBIE MOTYTH IPUMEHSIIOTCS B
OCHOBHOM IIpY Ha3HAYEHUH Pa3MEPOB MONEPEUYHBIX CEUEHUN FIIEMEHTOB



CTPOUTENBHBIX KOHCTPYKIIMH, TOJIIMHBI IIBOB, INUPUHBI 3a30POB MEKY
JJIEMEHTAMHU U T. II.

MopaynbHbI€ IAry, T. €. pACCTOSHUE MEXAY ABYMS KOOPAWHALIMOHHBIMU
OCSIMM B IIJIaHE 3/1aHHUs, CIETyeT NPUHUMATh KPaTHBIMU HauboJjee KpynHbIM
MoaysisiMm 60M u 30M, uTo 03BOJISIET YKPYITHATH JUIMHBI ITUT, OaoK, dhepM, a
TAK)K€ COKpallaTh KOJIMYECTBO TUIIOPA3MEPOB CTPOUTEIIBHBIX U3/CIINN.
MonynbHBIE BBICOTBI ATAXEW 3MAHUM U Pa3MEPhI IO BEPTUKAIN KOJIOHH, ITaHEJIEH
CTEH U JIPYTUX KOHCTPYKIMI Ha3HAYarTCs KpaTHbIMU MoAysiMu 12M, 6M u 3M.
HckiroueHne cocTapiseT JIMIb BbicoTa 3taxa 2800 MM, kpatHas M.

Puc. 1.10. IIpsiMmoyrosibHast MOAYJIbHASI IPOCTPAHCTBEHHASI KOOPAMHAIIMOHHAS
cHCTEeMA

1100 Koopounayuonnol ocvo NIOHUMAIOT OJHY U3 KOOPJAWHALMOHHBIX JTHHHIA,
ONPEIEIAIOIIMX YICHEHUE 3[JaHUs NI COOPYKEHUS Ha MOAYJIbHBIE ILIArU U
MOJYJIbHBIE BBICOTHI 3Taxel. KOHCTPYKTHBHBIE 2JIEMEHTHI 3aHUI U COOPYKEHUH,
a TaK)ke BCTPOEHHOE 000PYJ0BaHHE JOJIKHBI ObITh IIPUBSI3aHbI K
KOOPJIMHALMOHHBIM OcsM. [IprBsi3Kka OCyIIEeCTBIIIETCS C Y4ETOM BO3MOKHOCTH
IPUMEHEHUS CTPOUTEIBHBIX KOHCTPYKIMI OJIMHAKOBBIX TUIIOPA3MEPOB IS
KpallHUX ¥ CPEHUX MPOJIETOB UJIU 3JaHUM C PA3JIMYHBIMU KOHCTPYKTUBHBIMU
CXeMaMH.

Hwxe npuBoasiTcs mpuMepsl NPUBA3KU HECYIINX KOHCTPYKLMU K
KOOPAMHALMOHHBIM OCSIM.

B 3aBucumocTu ot KOHCTPYKIHUH U PACIIOJIOKCHUS B 3AaHUW HECYIINUEC CTCHBEI,
KaK IIpaBuJIO, IPUBA3BIBAIOTCA K KOOPAWMHAIIMOHHBIM OCAM CJICAYIOIIUM O6p330MI
TCOMCTPHUUICCKAA OCb BHYTPCHHHUX CTCH COBMCIACTCA C KOOpI[HHaHHOHHOﬁ OCBIO



(puc. 1.11, a), a HapY KHBIX CTEH CMEIIAETCS TaK, YTOOBI BHYTPEHHSS TIIIOCKOCTh
CTEHBI pacroiarajach Ha pacCTOSTHUU @ OT KOOpJAMHAMOHHOM ocu (puc. 1.11, 0,

B), PAaBHOM I10JIOBUHE TOJIIMHBI CMEXHOM MapasuieibHON BHYTPEHHEN CTEHbI
(do/2).

KonoHHBI cpeHuX psA0B KapKacHbBIX 3/1aHUM pacIioylaratoTcs TaK, YTOOBI
reOMETPUYECKHE OCU X CEYEHUS COBMELIAINCH C KOOPAUHALMOHHBIMU OCSIMU
(puc. 1.11, r). IIpuBsizka KOJIOHH KpallHUX PAJIOB B 3aBUCUMOCTH OT
KOHCTPYKTHUBHOTO PEIICHUS 31aHUH MOKET OCYILECTBISATHCS TaK, YTOOBI
KOOpAMHAIIMOHHAS OCh pacloJaraiach Ha paccTOsIHUM h/2 OT BHyTpeHHEH
MJI0CKOCTH KOJIOHHBI (puc. 1.11, m), e h - BeicoTa ceueHns KOJOHHBI CPETHETO
psaa, WM COBMELIAIaCh C TEOMETPUUECKON OCBIO CeueHus KOJIoHHBI (puc. 1.11, e).
IIpaBuna NpUBSA3KU CTEH U KOJIOHH K KOOPIUHALIMOHHBIM OCSIM OTHOCSITCS K
CEYECHUSM Ha YPOBHE ONMPAHUS HA HUX BEPXHETO MEPEKPHITUS WU MOKPBITHUS.

a) _”fl7

de/2 | [ | do/2

o
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Puc 1.11. IIpumepsbl NPUBS3KU CTEH U KOJOHH K KOOPAUHANUOHHBIM OCAM

Jlpyrue criocoObl MPUBSA3KHA CTPOUTEIBHBIX KOHCTPYKIIUNA U UX DJIEMEHTOB K
KOOPJAMHAIMOHHBIM OCSIM, B YaCTHOCTH B MECTax IMepernajia BbICOT 3/JaHUi U
COOpYKEeHHM, Ne(hOPMAITMOHHBIX M TEMIIEPATYPHBIX IIIBOB, OKOJIO TOPIIOB 3/TaHUN
u npyrux, npuBoaarcs B 'OCT 28984-91.

B MKPC pa3znuuaroT MOIYyJIbHBIA U KOOPAMHAMOHHBIA pPa3MephI
CTPOUTENIbHBIX KOHCTPYKLUH, U3AEIUN U 2JIEMEHTOB 000PYA0BAHUS.

Mooynbubiii pazmep TPUHUMAETCS PABHBIM WM KPATHBIM OCHOBHOMY HJIH
IPOU3BOJHOMY MOJYJIIO.



Koopounayuonnwiii pazmep — 3T0 MOIYIBHBIN pa3Mep, ONPEaSsSIONINI
I'PaHULIbl KOOPJUHAIIMOHHOTO MPOCTPAHCTBA B OJIHOM U3 HarpaBieHUH. OCHOBHBIE
KOOPJIMHALIMOHHBIE pa3MEPHI - 3TO MOJIYJIbHBIE Pa3MephI 1IAr0B B MONEpEeyHOM (L,)
U TIPOJIOJIbHOM B HaNpaBJIEHUAX U BBICOT ATaxkeil Hy(paBHa paCCTOSHUIO MEXIY
YPOBHSIMH YHCTOI'O I10JIA CMEKHBIX 3TaXEH, a B OJTHOITAKHBIX — PACCTOSHUIO OT
IJIOCKOCTH YUCTOTO MOJ1a A0 MJIOCKOCTH HU3a TOPU30HTAIBHON HECYILEH
KOHCTPYKILIMHU Ha HanboJiee HU3KOi orope).

Koopaunaunonusie pazmepsl ly, by, hy CTPOUTEIBHBIX KOHCTPYKIIMM, U3ETHIA
¥ 3JIEMEHTOB 000PYIOBAaHUS MTPH OTCYTCTBUHU PA3ACIAIONIUX FTEMEHTOB
IIPUHUAMAIOTCS PaBHBIMU OCHOBHBIM KOOPAMHALMOHHBIM pa3mepam Lo, By, Hy, a
IIPU MX HAJUMYKMM - MEHBIIE HA BEJIMYMHY pa3Mepa pasAciroLIero JIEMEHTA.

Koncmpyxmuenvie pazmepwi I, b, h — 370 IpOEKTHBIE pa3MEPbI TIEMEHTOB,
KOTOpPbIE MEHBIIIE KOOPAUHAIIMOHHBIX pa3MepoB [y, by, hyp Ha BeMUHMHY 3a30pa O
(puc. 1.12, a), yctaHaBIMBaeMoro B 3aBUCUMOCTH OT KOHCTPYKITMH CThIKA, HITU
00JIbIIIe KOOPAMHAIIMOHHBIX Pa3MEPOB, UTO OOYCIIOBIMBACTCS HATUIMEM BBICTYIIOB
B CMEXXHOE MpocTpaHcTBo (puc. 1.12,6).

Hamypnwie (hakmuueckue) pazmepst 251I€MEHTOB MOTYT OTJIMYATHCS OT
KOHCTPYKTUBHBIX (ITPOEKTHBIX) HA HEKOTOPYIO BEIUYHMHY, HA3bIBAEMYIO OTKJIO-
HeHnueM (puc. 1.12, a). AnreOpandeckas cymMMa OTKJIOHCHHU HAa3bIBACTCS
O0ONnYCKOM.
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Puc. 1.12. PacnoJio:keHue 3J1eMEHTOB KOHCTPYKIH B KOOPAMHALMOHHOM MPOCTPAHCTBE.



1.6. YHupuKanus U THNU3ALUA B CTPOUTEIBCTBE

B nensx yaemesieHus CTPOUTENBCTBA 30aHUN U COOPYKEHUN, MAKCUMAIbHOU
€ro UHIYCTPUAJIU3allui U COKPALIEHUSI CPOKOB CTPOUTEIIbCTBA CIEAYET, KaK
IPaBUJIO, TPUMEHSATH YHHU(UITUPOBAHHBIE KOHCTPYKTUBHBIEC CXEMbI U TUTIOBBIC
IJIAHUPOBOYHBIE U KOHCTPYKTUBHBIE 3JIEMEHTHI.

YHudukanys B CTPOUTEIHCTBE COCTOUT B MPUBEACHUH K TEXHUUECKH
11€JI€CO00Pa3HOMY U SKOHOMHUYECKH 000CHOBAHHOMY €TMHOOOPA3UI0 THIIOB
3[TaHUN U COOPYKECHHM, a TAK)KE B OTPAaHUUYEHUN Pa3HOOOpa3usi OCHOBHBIX
KOOPAMHAIMOHHBIX pa3MepoB. Hanpumep, 17151 0HOITAKHBIX TPOMBIIIIIEHHBIX
31aHUM yCTaHOBJIEHBI YHU(UIIMPOBAHHBIC MPpoJeThl 6, 12, 18, 24, 30, 36 M u T.1.,
1I1ar KOJIOHH (B MPOJI0JIbHOM HaIpaBjeHUU 3[aHU) TPUHUMAETCSI PaBHBIM 6 1
12Mm. {711 MHOTO3TaXKHBIX TTPOMBIIICHHBIX 3/TaHUN MPUHATH YHU(UIIUPOBAHHBIC
CETKH KOJIOHH 6X6 M; 6X9 M u BbICOTHI dTaxkeit 4,2; 4,8; 6 M 1 T.1I.

Tunuzanus B CTpOUTENBCTBE OCYLIECTBIISIETCS C LENBIO UCIIOJIB30BAHUS B
MacCOBOM CTPOMUTENBCTBE TUIOBBIX IUIAHUPOBOYHBIX U KOHCTPYKTUBHBIX
3JIEMEHTOB, SABJIAIOIIKXCS HanOoJiee PallMOHAIBHBIMI HAa JAHHOM 3Tare pa3BUTHS
CTPOUTENBHOM TeXHUKHU. YNCIIO TUIIOPAa3MEPOB TaKUX JIEMEHTOB JOJHKHO OBITH
OTpPaHUYEHO LIeJIeCO00pa3HbIM MUHUMYMOM. [IpMEHUTENHHO K CTPOUTEIBHBIM
KOHCTPYKLMSM YMEHBUIEHUE YHCIIA TATIOPA3MEPOB, C OJTHOM CTOPOHBI,
YICLIEBIAET 3aBOJICKOE U3TOTOBICHUE DJIEMEHTOB, a C IPYroil — IPUBOAUT K
HEKOTOPOMY MEPEpPacXoly MAaTEPUAIIOB, TAK KAK IIPUXOAUTCS UCIOJb30BaTh
KOHCTPYKLMU C OOJIbLIEH HECYIIEH CIIOCOOHOCTBIO, YEM TPEOYETCs 10 Tpafaluu
Karajora.

HomeHnkiaTypa TUIIOBBIX CTPOUTENIbHBIX KOHCTPYKIUNA COACPKUTCS B KaTajore
YHU(ULIHUPOBAHHBIX CTPOUTENbHBIX U3ACIIUH.

B Hameii crpane 00Jb110€ Pa3BUTHE MOTYYHIO CTPOUTEIBCTBO IO TUIIOBBIM
IIPOEKTaM, IPEIHA3HAYEHHBIM JUIsi MHOIOKPATHOTO ITpuMeHeHus. [1pu ux
pa3paboTKe UCTOIB3YIOTCS TOCTHKEHUSI HAYYHO-TEXHUUYECKOTO Mporpecca u
IIEPEOBOTO ONbITA B CTPOUTENBCTBE. MCOIb30BaHNE TUIIOBBIX ITPOEKTOB 3JaHUN,
COOPYXEHHH U OTNIEIbHBIX 3JIEMEHTOB 00€CIIEYNBAET HE TOJIBKO IIHUPOKOE
IPUMEHEHHE B MACCOBOM CTPOHUTENHCTBE YHU(PHUIIMPOBAHHBIX KOHCTPYKTUBHBIX
CXEM U THUIIOBBIX JIEMEHTOB, HO U 3HAUYUTEJILHO COKPAILAET 3aTpaThl HA
IIPOCKTUPOBAHKE U MOBBIIIAET €TI0 KAYECTBO.



2. IMIIVIOMHOE ITPOEKTUPOBAHME U NPEJIUIIVIOMHASA
IHPAKTHUKA

2.1. 3ajaym JUNJIOMHOTO NPOEKTHPOBAHNUS U NPeIUIIOMHON MPAKTHKHU

JIMIII0MHOE TTPOESKTUPOBAHUE - BAXKHEUIIINM 1 3aBEPILIAOLINI dTAl
MOATOTOBKU MOJIOJIOTO CIIEIIMAINCTA B BY3€. Y POBEHD BBIITOITHEHHBIX U
3aIIUIIEHHBIX TUIUIOMHBIX IPOEKTOB XapAKTEPU3YET CTENEHb TEOPETUUECKON U
MIPAKTUYECKON TTOITOTOBIEHHOCTH OYAYIIEro HHKEHEepa.

OCHOBHBIMM 33JJa4aMHU TUTUIOMHOTO MIPOEKTUPOBAHUS SABJISIOTCS: CH-
CTEMaTHU3ALIMS, 3aKPEIJIEHUE U PACIIUPEHUE TEOPETUUECKUX U MPAKTHYECKUX
3HAHM 110 CENUAIbHOCTH U IPUMEHEHUE ATUX 3HAHUH IIPH PELLIEHUN
KOHKPETHBIX HAYYHO-TEXHUYECKHUX 3a7a4; Pa3BUTHE HABBIKOB CAMOCTOATEIbHON
paboTHl MHXEHEPHOTO YPOBHS; PEIIEHNEe HAYYHO-UCCIIEJOBATEILCKUX BOIIPOCOB,
CBSI3aHHBIX C TEMOW JUIJIOMHOTO MPOEKTA.

B BoimyckHol kBanmpukanuonHoi padote, nanee BKP, cryaent pemaer
ApXUTEKTYypHO-TUIAHUPOBOYHBIE, pPACUETHO-KOHCTPYKTOPCKUE, OpraHU3aIllMOHHO-
TEXHOJIOTUYECKHE, SKOHOMUYECKHE, COLMAIbHO-IKOJIOTHYECKHE, HAYYHO-
UCCIieIoBaTeNbCKUE U Apyrue Borpockl. HecMoTps Ha To, uTO 3Ta padoTa
BBITOJIHSETCS 1101 PYKOBOJICTBOM Ipero/iaBaTeNeii-kOHCYIbTaHTOB, 32 BCE
OPUHATHIE B TUTIJIOMHOM MPOEKTE PEIICHUS OTBETCTBEHHOCTh HECET TOJIBKO aBTOP
MPOEKTa — CTYICHT-AUIIJIOMHHUK.

PaGota Hag TeMOIl AUNIIOMHOT0 MPOEKTA J0KHA HAUUHATHCS 33710JIT0 10
Hayaja nepuoaa IUIUIOMHOro npoeKkTupoBanusa. Kak npaBuio, TeMsl
OTIPEACIIAIOTCS U BBIIAIOTCA CTYIEHTaM OYHOU (hOpMBI 00yUeHUs mepe] mpo-
W3BOJICTBEHHOW MTPaKTUKOW. Bo BpeMs MpoX0kKA€HHS NPAKTUKUA, OOYUEHUS U
O0COOEHHO B IIEPUOJ IPEATUIUIOMHON MTPAKTUKU, KOTOPasi, KaK MpPaBUJIO,
OCYLIECTBIISETCS B KPYIIHBIX IPOCKTHBIX OPraHU3alUsIX, CTyACHTHl U3y4atoT
TEXHOJIOTMYECKHUH MTPOLIECC pa3padOTKH CIOKHBIX IPOEKTOB 3[aHUM U COO-
PYXEHHH, a TaKKe MOAOUPAIOT MaTepUAIbI 10 TEME TUIIIIOMHOTO MPOEKTa U
BBINTOJIHSAIOT 33JJaHUsI 10 HAYYHO-UCCIEN0BATEIbCKON YaCTU IPOEKTA.

OcHOBHOE PYyKOBOACTBO IMILIOMHBIM IPOCKTUPOBAHUEM U MPEAIUILIOMHON
MIPAKTUKOW OCYIIECTBIISCTCS OJHON M3 BBITYCKAOIIMX MPOPMIHPYIONUX Kadep,
Harpumep, KadeapaMu: apXUTEKTYPhI; KeIe300€TOHHBIX U KAMEHHBIX
KOHCTPYKIMI; METAJUIMYECKUX, JEPEBSIHHBIX U INIACTMACCOBBIX KOHCTPYKIUU;
OCHOBaHMI ¥ PyH/IaMEHTOB; TEXHOJIOTMH CTPOUTEIILHOTO MTPOU3BOCTBA;
OpraHHu3allH, INIAHUPOBAHUS U YIIPABJIEHUS CTPOUTEIBLCTBOM U JIP.



2.2. CocTaB U coJepsKaHue JUIIOMHBIX IPOEKTOB

BKP no nanpasnenuto «CtpouTtenbcTBoy» npoduiisa «lIpomblliieHHOE U rpaxk-
JAHCKOE CTPOUTEIIBCTBO» SABJISAETCA KOMIUIEKCHBIM. B HEM pemaroTcsi HHKEHEpPHbIE
3aJ1a4M B 00JIACTH apXUTEKTYpPbl, CTPOUTEIbHBIX KOHCTPYKIUI, TEXHOJIOTUH,
OpraHu3alVH, IJIAHUPOBAHUS, YIIPABIEHUS U DKOHOMUKHU CTPOUTEIILCTBA, OXPAHBI
TpyJa U OKpyXxaromen cpensl ¥ ap. OH TOHKEH COAEPKaTh TAKKE HAYYHO-
MCCIIEI0BATENIbCKUE BOIIPOCHI, CBA3aHHBIE C OJTHUM WIM HECKOJIBKUMU Pa3ieIaMH
JUTIIIOMHOTO IPOEKTA.

B paC‘ICTHO-HO}ICHI/ITCHLHOﬁ 3aIIMCKE JOJIXKHBI HaWTU OTPAXKCHUC CICAYIOIINC
OpPraHnu3alilMOHHO-3KOHOMHUYCCKUC BOIIPOCHI:

- BBIOOp U 0OOCHOBaHUE paiiOHa CTPOUTENHCTBA MMPOCKTUPYEMOIO 3IaHUS WU
COOPYKEHUS; TEXHUKO-D)KOHOMUYECKOE CPABHEHHE BO3MOXHBIX BAPUAHTOB
pa3MerieHrs 00bEeKTa: KpaTKasi 3KOHOMUKO-Teorpaduyeckast XapaKTepUCTHKA
palioHa CTPOUTENIbCTBA, ChIpheBasi 0a3a, o0ecreueHrne YHEpTrruei, BOJAON, PEIICHNE
po0JIeMbl CTOUYHBIX BOJ; YCJIOBUA oOecriedeHrsl pabourMH KaJipaMu; HaTn4IKe
TPaHCIOPTHBIX CBsI3e U T.1.;

- BBIOOp M TEXHUKO-IKOHOMHUYECKOE 000CHOBAHNE MPUHATHIX apXUTEKTYPHO-
CTPOMUTEIIBHBIX PELUICHUN U METOA0B TEXHOJOIMU U OPraHU3alMU CTPOUTEIIBCTBA:

- pacyeT KarmuTaJIbHBIX BIOKEHHIA B OCHOBHBIE H 000POTHBIE (DOHIIBI
IPOEKTUPYEMOTO OOBEKTA;

- pacyer MaTepUualoEMKOCTH, TPYJOEMKOCTH, SHEPrOEMKOCTH U
ce0ECTOUMOCTH CTPOUTEIBHBIX U3/ICTTUN U MAaTEPUAJIOB B CPABHUBAEMBIX
BapUaHTaX KOHCTPYKTUBHBIX PEILICHUN;

- COCTaBJICHNE CBOAHOU TaOIHIIBI TEXHUKO-2KOHOMHYECKHUX MTOKa3aTEeNIeH
POEKTUPYEMOTO OOBEKTA.

JIMTIIOMHBIN TPOEKT CHEHHANINCTA, KaK MPaBUiI0, BKIOUYaeT okoJio 10 nuctoB
yeprexen popmata Al (594x841 MM) 1 pacUETHO-TIOSICHUTENIBHYIO 3aITUCKY
o6bemom 10 100 ctpanui Tekcta. OpUEHTUPOBOYHOE pacipeieieHue yKa3aHHOTO
o0ObeMa 1o paszesiaM AUIUIOMHOTO TPOeKTa yKa3zaHo B Tabi. 2.1.

BrinmyckHas kBanudukamonHas padoTsl OakaiaBpa no o0beMy BKJIHOYaeT 6-8
JIMCTOB YEPTEKENU U pACUETHO-TIOSCHUTENBbHYIO 3anucKy Ha 70-80 cTpaHuil.



O0beM pa3esoB IMIVIOMHOTIO NPOEKTA

Tabnuya 2.1.

Brimyckatomue kagpeaps

Pa3znensl mpoekTa ApXHUTEKTYpBI CrtpoutenbHbBIX TexHonoruu
KOHCTPYKLUH, CTPOUTEINBHOIO
OCHOBaHUH U MPOU3BOJACTBA, U
(byHIaMEHTOB OpraHM3alHH.
TUTAHUPOBAHUS U
YIIPaBJICHUS
CTPOUTEITHCTBOM
c. c. c. 1L
AHHOTaMu 1 1 1 —
Ornasienue 1 1 1 —
Bsenenue 2 2 2 —
BapuantHoe npoekTupoBaHue
5 5 5 1
- BEIOOp OCHOBHOT'O BapHaHTa
ApXUTEKTYpHO-
35 15 15 3
CTPOUTEIIbHBIE PEIICHUS
PacueTHO- KOHCTPYKTUBHBII
paszen, BKJIOYas OCHOBAaHUS 15 35 15 3
1 QyHIAMEHTBI
CwMmeTHast JOKyMEHTaIus 8 8 8
TexHomorust, opraHu3amnus Hu
> OP 15 15 35 4
YIIPaBJICHUE CTPOUTEITHCTBOM
Oxpana  Tpynaa, 3anuTa
OKpYVY Karomei cpenpl u
24 P 1 1 1 _
MEPOTIPHUITHS o
rpakJaHCKOl 000poHe
CBogHbIE TEeXHUKO-
SKOHOMHUYECKHE II0Ka3aTelIHu 2 2 2
MPOEKTa




HayuHo-uccnenoBarenbckas
JaCcTh

Bceero 100 12 100 12 100 12

[IpumeyaHue: c- KOJIMYECTBO CTPAHUI] OSICHUTEIBHOM 3aMUCKU; JI -
KOJIMYECTBO JIUCTOB uepTexel popmara Al.

AHHOTaIUS JUTUIOMHOTO MTPOEKTA COCTABIISIETCS HA PYCCKOM U OJTHOM M3
WHOCTPaHHBIX sI36IKOB. OHA JI0JKHA COJIEPKaTh KPATKOE M3JI0KEHHE OCHOBHBIX
JTaHHBIX O TuIIoMHOM TnpoekTe (BKP).

Bo BBeleHNH M3J1aral0TCsl OCHOBHBIE [IOCTAHOBJICHUS, IPUHSATHIE B 00J1ACTH
KalIMTAJIBHOT'O CTPOUTEIIBECTBA, OTHOCSIINECS K TEME TUINIOMHOTO MPOEKTA, a
TaK)K€ OCHOBHBIEC HAIIPABIICHUS Pa3BUTHsI OTPACIIM HAPOJHOIO XO35MUCTBA, IS
KOTOPOM IMpeHa3HaueH NPOSKTUPYyEMbIii 00BeKT. B HeM 000CHOBBIBaeTCS
aKTyaJbHOCTb TEMbI, METO/IbI PEIICHUS MTOCTABICHHOM 3a/1a4H, BHIOOP OCHOBHBIX
APXUTEKTYPHO-CTPOUTEIIBHBIX PEIIEHUHN, KOHCTPYKLIMM, MATEPUAIOB, TEXHOJIOTUU
CTPOMUTENBLCTBA U JIP.

BapuaHTHOe NPOeKTHPOBaHMeE 1 BHIOOP OCHOBHOTO BapUAHTA BBHITIOJIHAIOTCS
M0J1 PYKOBOJICTBOM BBIITyCKaromel Kadeapsl. ITOT NEPBbI 3Tall JUMLIOMHOTO
IIPOECKTUPOBAHMUS SIBJSIETCS] BaXKHEHIIINM, IIOCKOJIBKY UMEHHO Ha 3TOM JTame
IIPUHUMAIOTCS IPUHLIUIIAAIIBHBIE PELIEHUS, KOTOPBIE B JAJILHEUIIIEM [TOAJIEKAT
paspaboTke u neranusanuu. /s BeIOopa OCHOBHOI'O BapHaHTa JUIUIOMHUKY
CJIETyeT ICKU3HO pa3paboTaTh HE MEHEE JBYX-TPEX BAPUAHTOB KOMIIOHOBKHU
IPOEKTUPYEMOTO 00BEKTa COOTBETCTBYIOLUIUMHU KOHCTPYKTHUBHBIMU PEILICHUSIMHU.

ITpu 3TOM J1s1 CPAaBHUTENIBHOM OLIEHKH MOTYT OBITh ITPUBJICYEHBI CBECHUS O
paHee BBIIIOJHEHHBIX MPOEKTaX aHATOTMYHBIX OOBEKTOB M TUMTOBBIX
KOHCTPYKIMAX. Taknue TaHHbIE HMEIOTCS B KaTaJIorax IacrnopToB IPOEKTOB 31aHUN
U COOPY>KEHHUH, a TaKkKe alb0OMaxX TUMOBBIX KOHCTPYKIIMA, TIEPUOANYECKU
W3/1aBAEMBIX TOJOBHBIMHU ITPOEKTHBIMU OPraHU3aLUsIMU CTPAHBI.

O4eBHUIHO, YTO BEPOATHOCTH MOJYYEHHUS HAWITYUIIErO PEUICHUS C
YBEIIMYEHUEM KOJIMYECTBA PACCMATPUBAEMbIX BAPUAHTOB BO3PACTAET, OJJHAKO HE
rapaHTUPYeT MOJYyUYCHHUS ONTUMAJILHOTO (HamTydIiero) pemenus. [loatomy
BapUaHT, BLIOPAHHBI Ha OCHOBE CpAaBHEHUS HECKOJIbKHUX PEIICHUM, SBISETCS
JIUIIB JTYYIITUM CPEJId PACCMOTPEHHBIX. BhIOOp HaWTy4IIIero pemeHus - 3aj1aua
BeChMa CJI0’KHAsI, TaK KaK KA4eCTBO MPOEKTA ONPEALsSeTCsS 0YeHb OOIBIINM
KOJIMYECTBOM IMApaMETPOB M TPEOOBaHM, 00OPA3yIOIINX OIPOMHOE YHCIIO
BO3MOJKHBIX COUETaHHUH.




OnpeneneHre TEXHUKO-A)KOHOMUYECKHUX MOKa3aTeNei Mo KaxkI0My U3 JIBYX-
TpPEX PACCMOTPEHHBIX B IUINIOMHOM MPOEKTE BAPUAHTOB MPOU3BOAUTCS HA
OCHOBaHUHU PEKOMEHAAIMN, U3TT0KEHHBIX B § 4.4 u 4.5. Pe3ynbraThl BApUAHTHOTO
MPOEKTUPOBAHUSI PUBOJIATCSA HA OJTHOM JIMCTE UepTexa (3CKHU3HOE U300paxeHue
IJIAHOB, Pa3pe30B, Y3JIOB) U 5 CTpaHUIIAX MOSACHUTEIBHOMN 3aUCKU (PacyeThl,
TaOJIUIIbI).

APXUTEKTYPHO-CTPOUTEIbHBIE PellieHHsl pa3padaTbiBaloTCs Ha O6ase
OCHOBHOTO BapHaHTa, 0TOOPAaHHOT'O IPU BApUAHTHOM IPOEKTUpOBaHUU. OOBbEMHO-
TUTAHUPOBOYHbBIE PEIICHUS TPUHUMAIOTCS B 3aBUCUMOCTH OT ()yHKIIMOHAJILHO-
TEXHOJIOTHUECKUX TPEOOBAHUMN, IPEABIBISIEMBIX K 3AAHUSIM U COOPYKEHUSM, a
TaK)Ke€ C Y4€TOM MHOI'OUHUCIIEHHBIX (PaKTOPOB — 3CTETUUECKHX, IKOJIOTUYECKHX,
IKOHOMHUYECKUX U Ap. ONHOBPEMEHHO pa3padaThIBAIOTCS MPUHIMIIUAIIBHBIE
pEeLIeHUsI OCHOBHBIX CTPOUTENBHBIX KOHCTPYKIIMM, HEPEAKO BIUSIOIINX HA
00BEMHO-IIJIAHUPOBOYHBIE PELLICHUS U APXUTEKTYPHBIN 00JIMK OOBEKTA.
[TpousBoauTCs BBIOOP OCHOBHBIX CTPOUTEIBHBIX MaTepUaioB i (GyHIaMEHTOB,
CTEH, KapKacoB, IEPEKPBITH, IIOKPBITHH, KPOBJIH, I10JIOB U APYTUX YaCTEN 31aHUN
Y COOPYKEHUM. PemaroTcs BOIPOCH! OCBEIIEHHOCTH, OTOIUICHUS, BEHTUJIALIUY,
KOHJUIIMOHUPOBAHMS BO3AYyXa U T.II.

Ha ueprexax (3-4 nucrta) H0KHBI OBITH IPEICTABICHBI T€HEPAIbHBIN IJ1aH,
IUTaHbI, pa3pe3bl U (acajbl 37aHUs (COOPYKEHUS), a TAKKE apXUTEKTYPHO-
KOHCTPYKTUBHBIE 3JIEMEHTBI U UX COIPSDKEHUS.

B nosicHuTeNnbHOM 3anMCKe MPUBOASATCA XAPAKTEPUCTUKU PaliOHa
CTPOUTENHCTBA (KIMMATUYECKUE, TUAPOJIIOTMUECKUE, CeCMUYECKUE U JIp.),
VHXEHEPHO-T'€0JIOTUYECKUE TaHHbIE TEPPUTOPHUH CTPOUTEIIBCTBA,
(GyHKIHMOHATBLHOE Ha3HAYEHHUE MPOEKTUPYEMOT0 00BbEKTa, KPATKOE OMKMCAHHUE
TE€XHOJIOTUYECKOr0 MPOILIECCa, OMMCAHUE aPXUTEKTYPHO-TUIAHUPOBOYHOTO U
KOHCTPYKTUBHOI'O PELIEHUW, HAPYKHON U BHYTPEHHEN OTIEIKH,
TEINIOTEXHUYECKUE PACUETHI, CBEIEHUS O MPOTHUBOIIOKAPHBIX MEPONIPUITHUAX U
IBaKyalllH JIOJEH, UHKEHEPHOM 000PYy10BaHIH, OCHOBHBIE CTPOUTEIIHHBIC
MOKA3aTeu U Ap.

PacueTHO-KOHCTPYKTUBHBII pa3/ie COAECPKUT CTATHUECKUIA pacueT, moadop
CEYEHUH U IPYTUX Pa3MEPOB OCHOBHBIX CTPOUTEIBHBIX KOHCTPYKLIUN, pacyeT
OCHOBaHMI U PyH/IaMEHTOB, BOIIPOCHI, CBSI3aHHBIE C 00ecreueHrneM o01en
YCTOMYUBOCTHU 3[IaHUKA U COOPYKEHUU. [Ipr BBINIOJTHEHUH pACUYETOB CIIEYET
HIMPOKO MCIOJIb30BATh COBPEMEHHBIE MTAKETHI MPUKIAAHBIX TPOrpaMM. PacyeTsl
CleAyeT WLIIOCTPUPOBATH PACUETHBIMU CXEMAMHU, PUCYHKAMHU, JIIOPAMU YCHIIUU U
T.1. 3no>keHne J0mKHO ObITh KPaTKUM, 0€3 MPOMEXKYTOUHBIX BEIYUCIUTEIbHBIX



orepanui, ¢ UCIOJIb30BaHUEM IrpapuuecKoil U TaOIUYHON (HOPM MPEACTaBICHUS
pe3yabTaToB pacuera. [ padudeckas 4acThb pasaena COCTaBIIsET YEThIPE JIUCTa, Ha
KOTOPBIX MPUBOAATCS MOHTAKHBIE CXEMBI, pa00UYne YepTeKU KOHCTPYKTUBHBIX
3JIEMEHTOB, CTHIKH U Y3JIBL.

CMeTHasi JOKYMeHTAalMsl BKJIIOYAeT B ceOsl CBOAHBIN CMETHBIN pacyeT
CTPOUTENBCTBA, OOBEKTHYIO CMETY M JIOKAIBHYIO CMETY.

TexHonorus, opraHu3aiys 1 yrpaBieHUE CTPOUTEIBCTBOM BKIIFOUAET MTPOEKT
npou3sBojicTBa padot (ITI1P) mpu cTponTensCcTBE MPOSKTUPYEMOTO 0OBEKTA U
000CHOBaHUE PEIICHUI 110 TEXHOJIOTUU CTPOUIIpOoU3BOACTBA. [IpuBoasaTcs
yCIJIOBHUSI IPOU3BOJICTBA PabOT; CpaBHEHNE BApUAHTOB METOJIOB MTPOU3BOCTRA
(MexaHm3aiumn) padoT ¢ pacdyeToM dHPEKTUBHOCTH; METOBI TPOU3BOCTBA PAOOT;
puUMeHEeHNe OpUTaaHOTO MOAPsIAa; TeXHOIOTHYecKas kapra Ne 1 (yka3biBaercs
Ha3BaHUE); TeXHONoruyeckas kapra Ne 2 (gasee yka3blBatoTCs BCE KapThl,
BXOJISIIIIME B pa3Jien); KaJleHAapHbIi miiaH (ceTeBoi rpaduk); pacyeT YMCIEHHOCTH
NEpPCOHAJIAa CTPOUTEILCTBA; 000CHOBAHKE MOTPEOHOCTH BO BPEMEHHBIX 3[aHUSX U
COOPYKEHHUSIX, IEpeUeHb MOOMIIBHBIX 3/JaHUN U YCTPOICTB; pacueT MOTpeOHOCTH B
BOJIC; pacueT NOTPeOHOCTH B SHEPTETHUYECKHUX PECYpCax, pEIICHHUs 10 €€
MOKPBITHIO; pacyueT TUIOMIAACH CKIaI0B; CTPOUTEHIUIAH (C ONMCaHUEM
MEPOTIPUATHIN IO 00ECIIEYECHUIO0 COXPAHHOCTH MaTEPHUAIIOB U TIO 3aIUTE
JNEUCTBYIONIUX 3[JaHUA U COOPYKEHUHN OT MOBPEKICHUN ); TEXHUKO-
HYKOHOMHUYECKUIN aHAIN3 IPUHATHIX TPOECKTHBIX PEIICHUH.

Oxpana Tpyaa ¥ 3a10MTa OKPYKAKLIEH Cpeabl JOJDKHBI yUUTBIBATHCA IPU
padoTe HaJl IPOEKTOM BO BCEX HEOOXOAUMBIX CiydasiX, INIaBHBIM 00pa3oM Ipu
pa3paboTKe CTPOUTEIBHOTO F'€HEPATILHOTO IJIaHA, TEXHOJIOTHYECKUX KapT Ha
IIPOU3BOJCTBO CTPOUTENBHBIX, MOHTAXKHBIX U CIIELUATIbHBIX padOT, IPU NPUHATUU
ApPXUTEKTYPHO-CTPOUTEIIBHBIX PELICHUH U T.J. MeponpusaTHs 110 OXpaHe Tpya U
3alUTe OKPYKAIOLIEH CPEeAbl OTPAXKAIOTCS HA YEPTEKAX TCHILIAHA,
IPOEKTUPYEMOTO 00BEKTa, CTPONUTEHIIaHA, TEXHOJIOTHYECKUX KapT, a UX
000CHOBaHKE MIPUBOJUTCS B MOSICHUTEIBHOM 3aIICKE.

CBOJIHBIE TEXHUKO-3KOHOMUYECKHE MTOKA3aTeNIN TPOEKTa IPUBOIATCS B
TabMM4YHON (hopMe, KOTOpast TOJKHA COAEepKaTh TaHHBIE O BCECTOPOHHEH OLIEHKE
IIPOEKTA.

Hay4Ho-uccieaoBaTe/bCKasi YaCTh MPOEKTA BHIMOIHIETCS [0 MPOPHUITIO
BbIMycKarolen kadenpsl. OHa npeacTaBisieT cOO0N KpaTKOE U3JI0KEHHE
Pe3yJIbTaTOB HAYYHO-UCCIIE0BATEIbCKON paOOThI, BHIIOJHEHHON CTYJIEHTOM, KaK
IPAaBUJIO, HA CTAPLIMX Kypcax, a TAKXKe, B IEPUOJT AUMIOMHOIO TPOEKTUPOBAHMSL.



Ha ueprexxe nzobpaxkarorcs rpaduku NoaydyeHHBIX 3aBUCUMOCTEH,
MaTeMaTUYECKUE MOJIEIIN, CXEMbl OPUTMHAIIBHBIX UCIIBITATEIbHBIX YCTAHOBOK U
T.II. B OSCHUTENBbHON 3alIMCKe U31araroTcs 3a1a4yd U METOAUKA UCCIIe0BaHu,
OCHOBHBIE PE3YJIbTAThI, UX aHAJINU3, BEIBOJABI U PEKOMEHIALIUH.

B xoHIIE MOACHUTENBHOMN 3aIMCKH MOMENIAETCS TPOHYMEPOBAHHBIN CIIUCOK
UCIIOJIB30BaHHOM uTepaTyphl (20...25 HauMEHOBaHUM ), COCTABIICHHBIN B
cootBetrcTBUU ¢ TpedoBanusmu ['OCT 7.32-2001 u TOCT P 7.0.5-2008

B TekcTe nmosicHUTEIbHOM 3alIMCKM CCHIJIKM Ha HCITIOJIB30BAHHYIO JIUTCPATYPY
YKa3bIBalOT B KBAAPATHBIX CKOOKax.

[Tpunoxenus, NoAIMBaEMbIE K ITOSCHUTEILHOM 3aIIMCKE TUMIIIOMHOTO
IIPOEKTa, COAEPIKAT 3alaHUE HA JUIIOMHBIN IIPOEKT, JOKYMEHTALUIO 110
NAaTEHTHOMY ITOMCKY, pacredatku ¢ 9BM u T.0.

B cocTtaB He noaMBaeMbIX K JUIJIOMHOMY MPOEKTY JOKYMEHTOB BXOAT:
OT3bIB OCHOBHOT'O PYKOBOJMTENS JUILNIOMHOTO MPOEKTA, BbI1ABAEMBIi1
JTUTIJIOMHHKY 110 OKOHYaHHWH Pa0OTHI HA/I MPOEKTOM; PEIICH3US Ha JUTUIOMHBII
MPOCKT CHEIMAINCTA-TPON3BOACTBEHHNKA, KOTOPOMY JIeKaH (haKyabTeTa
HaNpaBJsIeT IPOEKT HA OT3bIB; MMUCbMO-3aKa3 MPEANPUATHS HA BBINIOJHEHUE
pEAIBHOTO MPOEKTA; MUCHMO MPEANPUATHS WU PEIICHUE €r0 TEXHUUECKOTO
COBETa O MPUHATUH BBIMOJHEHHOTO PEAIbHOTO MPOEKTA U T.1I.

Tabnuya 2.2. CBOAHBIE TEXHUKO-3KOHOMHYECKHE TTOKA3aTENN MTPOEKTa

Enunnna

ITokazarenn KomuuectBo
U3MEpPEHUS

1 2 3

1. O6vemno-nnanupogounvle peuienus

J[1151 dHCUIBIX OOMOB:

OTHONICHHE KHJIOH IUIOMAAN K MPUBEICHHON 00IIIei —

ILIOLIAN

OTHOIIIEHHUE CTPOUTEIHLHOTO 0O0beMa K IMPUBEICHHOW OOIIeH|—
TUTOTIA M

MpUBEICHHAs 0011ast IUIOIIA b Ha OJHOTO 3aCEesICMOTO M?

YCI0BCKa

51 06wecmeenvix 30anui:




noJie3Hasl IJIONIaab Ha €AMHUILy BMECTUMOCTH (IIPOMYCKHOM
CIIOCOOHOCTH)

CTPOMTENbHBIH ~ 00BbEM  HAa  eIUHHMIly  BMECTUMOCTH|M?>
(IpOITYCKHOM CTIOCOOHOCTH)

OTHOIICHHE paboyell TUTOMIAIU K TTOJTHOW MO 31aHuUs —

OTHOIICHHE CTPOUTEILHOTO O0bheMa K paboyeil rmmomaim|—
3IaHUS

{15 npou3800cmeenHbIX 30aHUL:

OTHOIICHHUEC HpOHSBOI[CTBGHHOfI miomaigun K MMOJTHOM IIomangu (—

OTHOIICHHE CTPOUTEIBHOIO 0ObeMa K MPOU3BOJICTBEHHOM |—
TUIOMIAIN

2. Cmemnasa cmoumocms

noJtHast (10 CBOAHOMY CMETHOMY pacueTy) THIC. pYyO.

3MaHusl (COOPYXEHHs]) MO OOBEKTHOW CMeTe CTPOUTENbHO|%
MOHTaXXHBIX paboT (B % OT CTOMMOCTH CTPOUTENbCTBA
3/1aHMS)

3maHus Ha 1 M2 MPUBEJICHHON 00IIel TuIomanu (11t KUIbIX [pyo.
3/1aHUI)

2

TO ke, Ha | M° mone3HoW momaau (sl OOIIEeCTBEHHBIX [pyO.

3/1aHUI)

T0 e, Ha 1 M?> NPOU3BOACTBEHHOM MIIOMAN 31aHus Ha 1 ueL.|pyo.
(711 KUITBIX 3JIaHUIN)

TO K€, Ha PCUETHYIO SAMHUILY BMECTUMOCTH HIIU MPOITYCKHOM |pyO0.
CIIOCOOHOCTH (IS OOIIIECTBEHHBIX 3JaHUI )

3. IHompeonocmov ¢ ocnoémuvix mamepuanax (01a yncunvix 3o0anuit — na 1 m?
npueedennoil oowell niowadu; ona odwecmeennvix 30anuii — na 1 m? nonesnoi
naowadu; 0nsa npou3eoocmeennvlx 30anuii — na 1 m? npouszeoocmeennoi
naowaou)

Bemon u orcenezobemon:

MOHOJIUTHBIN M

cOOpHBIN M

cTaib (MpUBEICHHAS K cTanu kiacca A-1) KT




1eMeHT (MpuBeACHHBIN K Mapke 400) KT
JecoMaTepuarsl (B IepeBoie MIUIOMATEPUAIIBI) M

4. Cmpoumenvnoe npou3e00cmeo
COKpaIIeHHE MPOAOHKUTEIBPHOCTH PabOT MO CPaBHEHHIO C|MecC.
HOPMOTHBHOM
COKpallleHHEe TPYAOEMKOCTH paboOT 10 CpPaBHEHHIO C|desl.-IH.
HOPMAaTUBHOMN
3aTpaThl Tpyaa:
Ha 1 M? obreit MIPUBEJICHHOM TUTOIIAAN (JUTsl )KUITBIX 3IaHHUK) |deIL.-IH.
Ha 1 M? o6reii momaam (my1st 0OTIIECTBEHHBIX 3/TaHUM ) qeJ1.-IH.
Ha | M? MOJIHO#M TUTOmAaTH (7151 TPOU3BOACTBEHHBIX 3IAHUM)  |YEIL.-IH.
YPOBEHb MEXaHHU3AIIUU OT/ACIbHBIX BUIOB pabOT %
YMEHBIIIEHWE 3aTpaT HAKJIATHBIX pacxoloB 3a  cueT|pyo.
COKpAIICHHS POJOJDKUTETHFHOCTH CTPOUTEIIBCTBA
HApOJIHOXO3SUCTBEHHBIH 3(h(}EKT OT J0CpPOYHOro BBOAA|pYO.

00BbEKTa B IKCILTyaTaIHIO

5. Pacuemnas 3IKOHOMUSA om RPpUMEHEHUA

mexXHu4ecKkux u 0pzauu3auuouublxpemeuuﬁ

6 npoekme

npozpeccusHblx

CHIDKEHHE Ce0ECTOMMOCTH padboT pyo.
COKpAIllEHUE 3aTPaT PyIHOTO TPyAa YelL.-JH.
COKpAIlleHNE pacxoa MaTepHalbHBIX PECYPCOB:

[eMEHTa T
METalllla T
APCBCCUHLL M3
SHEPTrOpPeCypCcoB kBT*4

u Jp.




2.3. Buabl BbINYCKHBIX KBAJTH(PUKANUOHHBIX Pa00T

BhInyCKHUKN CTPOUTENBHBIX BY30B U (DaKyJIbTETOB 3aBEpIIAIOT CBOE 00yUeHUE
noaroroskou u 3amuron BKP, a B ornensHbix cnyyasx — BKP nayuno-
MCCJIEI0BATENILCKOTO XapakTepa.

C yuérom mpucBanBaeMsbIx Mo utoram ooyuenus B PI'CY kBanudukaiuii, Bce
BbINOJIHsAEMbIe oOydaromumucs BKP nogpasnenstorces Ha ciieqyomue BUabL:

6akanaBpckas padora (bP) — camocTosiTebHO BBITTOTHEHHAS paboTa, CBSI-
3aHHas C PEeUICHHEM ONpPEIeIEHHBIX HAyYHO-UCCIIEI0BATENbCKIX, HAYYHO-
TEXHUUYECKUX, TEXHHUECKUX H/MIIM OPTaHU3AIIMOHHO-9KOHOMHUYECKHX, a TAKKE
JIPYTHX 33724, BEITEKAOIINX U3 COJIEPKaHUs U 00hEMA MOATOTOBKH 10
COOTBETCTBYIOIIIEMY HAMPaBICHUIO, ONpenesieMbix [I[porpammamu HTOTOBOMA
rOCy/IapCTBEHHOW aTTECTAllMU, COCTOSINAs U3 PACUETHO-MOSICHUTEIbHON 3aUCKH
U rpaduUIecKor 4acTu.

- mututoMHBIH TTpoekT (II1) — camocTosTeIbHASI HH)KEHEPHAS UITH
nH(popMaImoHHas pa3paboTka, OTBEYAIOIIAas COBPEMEHHBIM TPEOOBAHHSIM
CTPOUTENHCTBA U PEIICHUIO KOHKPETHON TEXHUUECKOH 3a7auu, COCTOSIIAs U3
pacueTHO-MOSICHUTEILHOM 3aUCKU U rpaduuecKoil 4acTu.

- numioMHas padota (IP) — camocTosITeIbHOE HAYYHOE UCCIIEIOBAHUE
KOHKPETHON HAy4YHO-TEXHUYECKOUN WM OpraHu3aliOHHO-9KOHOMUYECKOM 3a1a4H,
mpejcTaBisiemMasi B BUJIe OCHOBHOTO TEKCTa pabOThI, BKIIFOUAIOIIETO HEOOXOTUMBIHT
JUTSl IOSICHEHMSI BBIBOJIOB MJUTFOCTPATUBHBIA MaTepual.

- Mmaructepckas aucceptarus (MJ]) mpeacraBisier co00i caMOCTOSTENBHYIO U
noruyecku 3aBepi€Hnyo BKP, cBsizanHyto ¢ penenuem 3aaad Toro Bujia (BUI0B)
JEeATEIbHOCTH, K KOTOPBIM TOTOBUTCSI MATrUCTPAHT (HAYYHO-UCCIIE0BATENbCKOM,
HAy4YHO-TIeIarOrMueCKou, MPOEKTHOM, ONBITHO-KOHCTPYKTOPCKOM,
TE€XHOJIOTUYECKOM U T.JI.), COCTOSIIAs U3 PACUETHO-TIOSICHUTEIbHON 3aUCKU U
rpau4IecKoil 4acTu.

Tempr BKP ciienyer npenMyIiieCTBEHHO IPUHUMATh peaibHbIMU, IIPU
pa3paboTKe KOTOPBIX YUUTHIBAIOTCS KOHKPETHBIE PEeajbHO CYIIECTBYIOIINE
YCIIOBUS IPOEKTUPOBAHUSA U CTPOUTENbCTBA. C 3TOH 1IeNIbI0 UX 1eIeCO00pa3HO
NPUHUMATh KaK BApUAHTBI 3JaHUN U COOPYKEHHM, TPOEKTHI KOTOPBIX
pa3palaThIBatOTCS B KPYIHBIX MPOEKTHBIX Opranu3anusx. Heooxoanmo
CTPEMUTHCS K BBIITOJIHEHHUIO CTYIEHTAMHU JUIIJIOMHBIX IIPOEKTOB 110 3aKa3aM
IIPOU3BOJACTBA. B 3TOM ciryyae OrpOMHBIN CTyI€HUYECKUI IOTEHIMAII IIPU



BBIIIOJIHCHU N AUIIJIOMHBIX ITPOCKTOB MOJKCT OBITH MCITOJIb30BaH HCTIOCPCACTBCHHO
B HApOJAHOM XO3SMCTBE.

Peanbnoit npunsaTo cuurtate BKP, eciin Tema npoekra npeayioxkeHa nucbMomM
IPEANPUATHS U OT MOCIEAHETO TOJYYEH ITOJO0KUTEIbHBIA OT3bIB HA 3aKOHYECHHYIO
paboty. K 310l KaTeropuu OTHOCSTCS TaKKE TEMbI IPOEKTA, COOTBETCTBYIOLIUE
IUTaHaM X03/I0TOBOPHOM MJIM TOCOIO/I)KETHONW HAayYHO-UCCIIE10BATENBCKON PadoTHl,
BBITMIOJIHSIEMON KaeIpoi, a TakKke TEMBI, B pe3yJIbTaTe pa3paboTKu KOTOPBIX
IIOJTyYEHBI aBTOPCKUE CBUIETENILCTBA WU JUIIIOMBI U TPAMOTBHI.

Crnenyet, 01HaKO, OTMETUTB, UTO JUIsl 00ECTIEUEHUS TOCTATOYHO OOJIBIIOTO
pa3nooOpa3us rematuku BKP u pa3paboTku MpoeKTOB yHUKAIbHBIX 3/1aHUH U
COOPYKEHNH, BO3BOAMMBIX Ha IPAKTUKE CPABHUTEIBHO PEIKO, yacTh TeM BKP
MOJKET pa3padaTbIBaThCS O 3a/laHUsIM, OATOTaBINBaeMbIM Kadeapamu By3a. K
TAKUM OTHOCSITCSI TAK)KE TEMBI, OTPAKAOLIUE BOIPOCHI IEPCIEKTUBHOIO CTPOU-
TEJIbCTBA.

Tematuxy BKP a11s cTy1eHTOB-UHOCTpPAHIIEB JKENATEIbHO BIOUPATDH C YUETOM
cnenuduKy reorpa@uuecKkux pailOHOB CTPaHbI, B YACTHOCTH, KIIMMATUYECKHUX,
VHXEHEPHO-T€0JIOTUYECKUX U APYTUX, a TAK)KE TEHICHIIMN Pa3BUTHUS B HUX
CTPOUTEINIbHOM TTpOMBIIIIEHHOCTH. [Ipu BeinosineHuu BKP stumu crynentamu
1eJ1ecO000pa3HO UCIOIb30BaTh HOPMATUBHBIE TOKYMEHTHI, KaK Halllel CTpaHbl, TaK
Y CTPaHbl, 11 KOTOPOH TOTOBUTCS CIIELIMAIINACT.

Cy1iecTBYIOT ciienyroiiue GopMbl IPOSKTUPOBAHUS:
1) unnuBuayanbHoe, korga BKP BeIoOIHIETCS OHUM CTYACHTOM;

2) rpynmnoBoe, korna BKP BeimonHseTCS 110 €IUHON TeMe IpyIIo CTY/IeHTOB
OJIHOM CHENUaIbHOCTH, KXK/IbIH U3 KOTOPBIX pa3padaThIBAET CAMOCTOATEIBHO
OMpeIeTICHHYIO YacTh MPOeKTa (Hampumep, Ipu NPOEKTUPOBAHUU KOMILJIEKCOB
31aHUM U COOPYKEHUW KaX bl CTYJICHT MOKET MOJYyYNUTh 3aJJaHUE HA
MIPOCKTUPOBAHUE OTHOTO U3 OOBEKTOB);

3) KOMIUIEKCHOE, IpeaycMaTpUBaroIlee pa3paboTKy eAMHON TEMbI
HECKOJBbKHMHU CTYAEHTAMU PA3JIUYHbIX ClielHalIbHOCTEN. B 3TOM citydae,
HaIpUMep, CTYICHThI-APXUTEKTOPHI MOJPOOHO U MOJIHO pa3padaThIBAIOT ap-
XUTEKTYPHYIO YaCTh ITPOEKTA, CTYAEHThI-CTPOUTENIN — KOHCTPYKTUBHYIO 4acThb, a
TaK)K€ OPraHr3al1I0 U TEXHOJOTUIO CTPOUTENIBCTBA, CTYACHTBI-TEXHOJIOTH —
TEXHOJIOTHYECKHUM MPOLECC IPOU3BOJICTBA CTPOUTENBHBIX MAaTEPUAIIOB U U3/IEIN,
CTYJECHTBI-CAHTEXHUKH — OTOIUIEHUE, BEHTWISALIMIO, BOJOCHAOKEHUE U
KaHAJIN3ALUIO.



K ¢pynaameHTAJIBbHBIM OTHOCSITCSI UCCJIE0OBAHUSI, BBITIOJHIEMBIE C LETBIO
pacuIMpeHHs] HAYYHBIX 3HAHUM, U3yUEHHUs SABJICHUM U 3aKOHOMEPHOCTEN UX
Pa3BUTHS, CO3IaHKS HAYYHBIX OCHOB MPOOJIEMbl, HE OTPAHUYEHHON
onpeeIeHHbIM KOHKPETHBIM MPAKTUYECKUM MPUMEHEHHEM.

ITouckoBbie MCCJICA0BAaHM HAIIPABJICHDBI HA aHAJIN3 PE3YJILTATOB
q)YHI[aMCHTaJIBHBIX C ICJIBIO CO3AaHUA MPUHIUIINAIBHO HOBBIX I/I3I[CJ'II/II>1,
MaTCpUaJIOB, TCXHOJIOTMHU, MCTOAOB OPraHHU3alMU U YIIPABJICHUA ITPOU3BOACTBOM.

le/IKJIaHHbIe HCCIICAOBAaHMU pCIIalOT HAYYHBIC HpO6HCMBI AJIL ITOJTY4YCHUSA
KOHKPETHBIX PE3YJIbTAaTOB, KOTOPLIC MOT'YT OBITH HCTIOCPCACTBCHHO MCITIO0JIb30BAHbI
B Hp&KTH‘-ICCKOﬁ ACATCIIBHOCTHU MPOCKTHBIX U CTPOUTCIIBHBIX OpFaHHSaHHﬁ.

BKP Hay4yHO-HcCne0BaTelIbCcKOro Xapakrepa CTyIeHTbl CTPOUTENbHBIX BY30B
1 (aKyJIbTETOB BBITIOIHSIOT, KaK MPaBUJIO, B 00JIACTH MPUKIAIHBIX HAYK JJIS
MPUMEHEHUS UX B JaJbHEUIIIEM HENOCPEICTBEHHO B CTPOUTEIBHOM MPAKTUKE.

B BKP nayuyHo-HcClie0BaTENBCKOTO XapaKTepa HE0OX0AMMO OTPa3UTh
CJIEIYIOIME BOIIPOCHI: COOTBETCTBYIOIIHNE FOCYJAPCTBEHHBIE IOCTAHOBJIEHUS O
Pa3BUTHH HAYKH M TEXHUKH B HCCIICTyeMOU 00JIaCTH 3HAHWI; aKTyaJIbHOCTD U
MPAKTUYECKOE 3HAUYCHNE TEMbI HCCIICIOBAHMST;, SKOHOMUYECKAS 11eJIeCO00Pa3HOCTh
MPOBENCHUSI UCCIIEIOBAHUS JUIsl IPEIPUATHH, TJ€ pe3yIbTaThl HCCIET0BAHUN
MOTYT ObITh BHEJIPEHBI; HAYYHO-TEXHUYECKasi HOBU3HA OTIEJbHBIX PE3YyJIbTATOB
UCCJIeIOBAHUS.

['paduyeckas yacTh HayuHO-HUCCIenoBaTebckoli BKP BeimosHsieTcs: B Bujie
rpaduKOB yCTAHOBIIEHHBIX 3aBUCUMOCTEMN, TAOIUI] OJIYYEHHBIX PE3yJIbTATOB,
CXEeM HECTaHJAPTHBIX UCIIBITAaHUHN, MPUOOPOB U 000PYIOBAHHUS, HHKEHEPHBIX
YEPTEKEN CTPOUTENBHBIX KOHCTPYKIMHI U Ap. B NOACHUTENBHON 3aIIMCKe AAI0TCs
0030p COCTOSIHHS BOIIPOCA, 331a4U UCCIIEAOBAHUS, METO/IbI PEIICHHUS
IIOCTABJICHHBIX 33/1a4, ONIMCAHUE MOJyYEHHBIX PE3YJIbTATOB, NX aHAJIN3, TEXHUKO-
HDKOHOMMYECKAsA OLIEHKA, OCHOBHBIE BBIBOJIbI, IPUIJIOKEHNUS, CIIMCOK
WCIIOJIb30BaHHOM JIUTEPATYPHI.

2.4. Temaruka BKP

Temaruka BKP nomxkHa ObITh aKTyadbHOW W OTBEUATh PEAJIbHBIM 3a7a4aM
HApOJHOT'O XO35MCTBA U MEPCIICKTUBAM PAa3BUTHUS CTPOUTEILCTBA.

Tembr BKP onpenensrorcst BeimyckaromuMu kKadeapaMmu U YTBEPIKIAI0TCS
coBeToM (akynbrera. CTYJIEHT MOKET BbIOpaTh TEMY JUIIJIOMHOIO MMPOEKTA
BBINTyCKaloIel Kaeaphl, a TaKkKe UMEET MPaBO MPEAJIOKUTh CBOIO TEMY, HO MpHU
ATOM MPEACTaBUTh 000CHOBAHKE HEOOXOAUMOCTHU €€ Pa3pabOTKH.



3akperienue 3a crynenramu TeM BKP odopmisiercs nmpuka3zom pexropa
WHCTUTYTA MEPE]l UX HAIIPABICHUEM Ha MPEAJIUILIOMHYIO IPAKTUKY.

Tematuxa BKP ny1s crynentoB npodunst «IIpoMeiniieHHOE U rpaskJaHCKOE
CTPOUTENIBCTBO» BKIIIOUAET B CE0sl IPOEKTUPOBAHUE HOBBIX OOBEKTOB PA3IMYHOIO
Ha3HA4YEeHMs U PEKOHCTPYKIMIO (paClIUPEHUE U YCUIIEHUE) CYIIECTBYIOLINX
3IaHUM U COOPY>KEHUM WM UX YaCTE, BEI3BAHHYIO TEXHUYECKUM
IIEPEBOOPYKEHUEM, PACIIMPEHUEM ITPOU3BOICTBA U APYTUMHU IIPUYNHAMM.

ITo CBOEMY HAa3HAYCHUIO 3J1aHHU MOXKHO p8,36I/ITI> Ha 4YCTBIPC I'PYIIIIbIL:
IIPOMBIINIJICHHEIC, O6HICCTBCHHBIC, JKUJIBIC U CEIbCKOXO0351CTBECHHBIE.

HpOMBIIHJICHHBIC 3AaHus MOApa3ACIAIOTCS Ha IIPOU3BOACTBCHHEIC,
HO,Z[CO6HI>IC, OHCPIreTHYCCKHUEC U CKIIAJCKHUC. O6HICCTBCHHBIC W XXHUJIBIC 31aHUA
06’beI[I/IH$IIOTC$I 06H_[I/IM Ha3BaHUCM «TI'PAXKIAHCKUC 3aHU). K cenbckoxo-

31 CTBEHHBIM OTHOCSTCS 3AaHus, TPCAHA3SHAYCHHBIC IJI CEIbCKOXO03SMCTBEHHBIX
IMPOU3BOACTBCHHbBIX HYKI.

B coctasn IMPOMBIINIJICHHBIX, O6I].I€CTB€HHBIX U CEIbCKOXO031CTBEHHBIX
KOMIIJICKCOB BXOIAT, KaK IIPABUJIO, MHKCHCPHBIC COOPYKCHUA. Hepez[Ko OHH
BO3BOJATCA U KaK CaMOCTOATCIIbHBIC OOBEKTEI.

IIpoMbllIeHHbIE PeINPUATHS U 3[JaHUS BeCbMa pasHooOpa3Hbl. OHU
MOTYT OBITH MTPEeIHA3HAYEHBI I CIACAYIOIINX TPy MPOU3BOJICTB:

a) TOPHO-000TaTUTEILHON TPOMBIIIIEHHOCTH;
0) yepHOM, IIBETHON U aJTFOMUHUEBON METALUTYPIHUH;

B) KOKCOXMMHUYECKOM, XUMUUECKOH, HE()TEXUMHIECKON U Ta30BOM
IIPOMBIIICHHOCTH;

I') MAIIMHOCTPOEHUS, aBBTOMOOMIIECTPOCHHUSI, CTAHKOMHCTPYMEHTAIBHOU
POMBIIIUIEHHOCTH;

1) 1epeB00OpadaTHIBAOIICH, JIECOXUMHUECKOHN U IEJUTFOJI03HO-0yMaskKHOM
TIPOMBIITUICHHOCTH;

€) MPOMBIIIJIEHHOCTH CTPOUTENIbHBIX MATEPUATIOB U KOHCTPYKIIMIA;

) JIIEKTPOHHOM, paIMOTEXHUYECKON U MPpUOOPOCTPOUTELHOU MPO-
MBIIUIEHHOCTH;

3) IETKOW U TEKCTHJIBHOM POMBIIUIEHHOCTH;



1) TUIIEBOM, MSICHON U MOJIOYHOM MPOMBIIIJIEHHOCTH;

K) ITpoYeil TPOMBIIUIEHHOCTH (3aBOJbI XUMBOJIOKHA, PE3UHOBBIX U3JEIUI U
zp.).

K o6mecrBennbim 3m1anuam cornacHo CIT 118.13330.2011 [] otHocsTcs:

a) IIKOJIbI, ITKOJIBI-MHTEPHATHI, TPO(HECCHOHATFHO-TEXHUIECKUE YUUITUIIIA,
CpEeIHHE CTICIIMAIILHBIE U BBICIIINE yUeOHBIC 3aBEICHUS U JP.;

0) ne4ueOHuUIIbI, OOTHHUITBI, CAHATOPHH, JOMA OTIbIXA, TAHCHOHATHI, OA3bI
OT/IbIXa, CIIOPTUBHBIC 3AAHUS U JIP.;

B) HAYYHO-UCCJICIOBATEILCKHAE U TIPOSKTHBIC WHCTUTYTHI, APXUBBI U JIp.;
I') Mara3uHbl, KPbIThIE PHIHKH, TPEIMPHUATHSI OOIECTBEHHOTO MUTAHUS U JIp.;
1) OMOJIMOTEKH, TeaTPhl, KIIyObl, My3€H, BEICTABOYHbIE TTABHJILOHBI U JIP.;

€) 3/1aHus AJI NApTUHHBIX U IPYTUX OOIECTBEHHBIX OPraHU3alnH,
aJIMUHUCTPATUBHBIE 3[aHNsI, MHOTO(QYHKIIMOHAJIbHBIE 3/IaHUS U JIp.:

)K) BOK3aJIbl BCECX BUJIOB TPAHCIIOPTA, TPAHCIIOPTHBIC arCHTCTBA,
3) T'OCTHHHIIBI, MOTCJIN U KCMIIMHI'H.

K xxuinbim 3manusam corsnacHo CII 54.13330.2011 [] oTHOCATCS KBapTUPHBIE
KUJIBIC IOMa, KUJIbIE JOMa TOCTUHUYHOTO THTIA U OOTIEKUTHS.

K ceanbckoxo03s1iicTBEeHHBIM IMPOMU3BOJACTBEHHBIM OTHOCATCA 30aHUA:

a) )KUBOTHOBO/YECKHE — KOPOBHUKH, TEIIATHUKU, CBUHAPHUKHU, KOHIOIIHU,
OBYapHHU, KOLIAPHI U Ap.;

0) NTUIIEBOTYECKUE — MHKYOATOPHUH IJISl BBIBEICHUS IBITUIAT, ITUYHUKH JIJIS
BBIpAIIUBAHUS IBITUIT HA MsIcO (Opoiepsl) u ap.;

B) BeTepUHApHbIe — aMOyJIaTOPUH, CTALIMOHAPBI, U30JISTOPHI U IpyTUe IS
OKa3aHMs JIeueOHOM MOMOIIIH KUBOTHBIM U NITHIIAM;

I') CKJIQJICKE — OBOIIE- ¥ 3epPHOXPAHWIUIIA, CKIIATbl MUHEPATTLHBIX
ya00peHuit u Jip.;

1) KyJIbTUBAIIMOHHBIE — MAPHUKU, TEIUIUIIbI, OPAHKEPEU U AP.;



e) Uit 00pabOTKH U epepabOTKU CENbCKOXO03HCTBEHHBIX MPOAYKTOB — 3€PHO-
Y OBOUIECYIIMJIKH, KOPMOIIPUTOTOBUTENBHBIE 11€Xa, KOMOUKOPMOBBIE
OPEIIPUITHSL, MEIBHULIBI U JIP.;

) JUIsl pPEMOHTA U XPaHEHMsI CEIbCKOX03HCTBEHHBIX MAIIIHH.
HNH:KkeHepHbIE COOPYKEHMS T10IPA3IEIAIOTCS HACIEYIOIINE TPYTIIbL:

a) TPAHCIIOPTHBIE MOCTBI U IIYTENPOBO/IbI, KDAHOBBIE U PA3rPy30YHbIE 3CTAKA/bI,
TPAHCIIOPTHBIE TAJIEPEN U IP.,

0) HaJ3eMHbIE U NTO/I3€MHbIE KOMMYHHKAIIMU - TOHHEIU U KaHaJbl, 3CTaKa bl
[apOIPOBOJIOB, OT/IEIBHBIE OITOPbI MATEPUAIONIPOBOIOB U JIP.;

B) EMKOCTHBIE COOPYKEHHUSI — OYHKepa U CUJIOCHI, pe3epBYaphl, BOJOHATIOPHBIE
OallHu, TpaJupHU, OTCTOMHUKHU U Ap.;

') COOPYKEHUS AJIsl OUPaHUs U pa3MelieHunst 000py10BaHus — (PyHAAMEHTHI U
MOCTaMEHTHI 1101 000PYAOBaHUE, STAKEPKH U IJIOMIAAKH TS pa3MEIeHUs
TEXHOJOTMYECKOT0 U BEHTHJIALIMOHHOTO 000PYAOBAaHUA U JP.;

1) OTAEIBHO CTOSIIIINE BEICOTHBIE COOPYKEHUSI—Tele- U paAro0allity,
IBIMOBBIE TPYOBI, oopsl JIDII (muHMM 31eKTponepenaun) U CBETUILHUKOB U JIp.;

€) MPOYHE COOPYKEHUSI — MOJANOPHBIE CTEHKU, TPUOYHBI OTKPBITHIX CTaJAMOHOB
Y UIIIIOAPOMOB, JIBDKHBIE TPAMIUIMHBI U JIP.

Bb160p TeMbI IUIIIIOMHOTO MPOEKTa — OTBETCTBEHHBIN ATam. K Hemy
HE00X0IMMO OTHECTHUCH CO BCEH Cepbe3HOCThI0. TeMy Lienecoo0pa3Ho ONpeaeauTh
C IOMOIIBIO OCHOBHOT'O PYKOBOJHMTEIISI TUIUIOMHOIO MPOEKTA.

TemaTuka TUTIIIOMHBIX TIPOEKTOB BeChMa pa3HOOOpa3Ha, OHAa BKIIOYAET B CEOs
KaK 3/1aHUsl Pa3JIMYHOTO Ha3HAYEHUS, TAK U UHKEHEPHBIE COOPYKEHUS.

Huxe npuBoautcs npumepHslii nepeueHs TeM BKP mist crynentoB npodus
«IIpOMBIIITIEHHOE U TPAKIAHCKOE CTPOUTEIIBCTBOY.

IIpou3BoacTBeHHbIE 3IaHUSA: Ky3HEUHO-TIPECCOBBIN 11eX; 00K 11eX0B 3aB0OJ1a
ra3oBOM anmapaTypsbl; OJ0K MEXaHUYECKHUX 1I€XOB; I[I€X METANIOKOHCTPYKIUHI; 1IeX
cOOpKH KOMOAHOB; MPOKATHBIN 11€X; IEX MUIIEBON MPOMBIIICHHOCTH;
MHOTOATAXHBIN 11€X N3MEPUTEIHHON aImapaTyphl; IeX KeIe300e TOHHBIX
KOHCTPYKIMH; MEXaHOCOOPOYHBIi 11X OYpOBOro 000pyA0BaHUS; KOMILJIEKC
31aHUM MSICOMOJIOYHOM MPOMBIIIEHHOCTH; 3aBOJ] PEMOHTa KOMOAHHOB;
IIPOU3BOJICTBEHHBIN KOPITYC 3aBOJIa KEPAMUYECKUX CTEHOBBIX MATEPHUAJIOB;



IIPOM3BOJICTBEHHBIN Kopmyc rapaxa ais 70 aBToOycoB; rnaBHbli Kopiyc TOL;
riaBHbIN kopnyc I'POC; neconuiabHO-3aroTOBUTEIBHBIN 11eX; MeOeNbHas dhadpuka;
npsiauiabHas Gadbpuka; o0yBHas ¢abpuka; mBeiiHas Gpadprka; peKOHCTPYKITUS
MeXaHOCOOPOYHOTO 11€Xa; PEKOHCTPYKIUS CTATCIIUTEHHOIO 11eXa; PEKOHCTPYKIIHS
rajJbBaHUYECKOTO OTAEJIECHUS; TPOEKT YCUICHUSI KOHCTPYKLIUN HPOMBIILIIEHHOTO
NPEAIPUSITHUS.

AHrapsl, rapaxxu, CKJIaJibl: aHrap-MacTEPCKasl; aHrap-CTOSIHKA JJI YEThIPEX
camouietoB tuna NJI-62, TY-154; MHOro3Ta)kHas rapax-cTosgHka Ha 220 win
0o0Jie€e JIETKOBBIX aBTOMAILIWH; MOA3E€MHBIN Tapa); CTAHUUS TEXHUYECKOrO
oOcIyXKMBaHUsl aBTOMOOMIIEH; aBTOTPAaHCIOPTHOE Ipeanpusitue Ha 650 JerkoBbIX
aBTOMOOMJIEN — TaKCH; aBTOTPAHCIIOPTHOE Ipeanpusitie Ha 250 rpy30BbIX
aBTOMOOMJIEH; CKJIal XMMUUYECKUX CPEACTB 3allUThl PACTEHUH.

OO0mecTBeHHbIE 3JaHUS: MHOTOATAaXHOE aIMUHUCTPATUBHOE 3/IJaHUE C
MPUCTPOEHHBIM KOH(GEPEHI[-3aJI0M; MHOT03Ta)KHasi FTOCTUHMIIA;, YHUBEpMATr;
TOProBbIi LEHTP; KpbIThIK phIHOK Ha 300...600 TOProBbIX MECT; BHICTABOYHBIN
NABWJIbOH; KPBITHIN CTAJMOH; IJIABATENbHBIN 0acCeiiH; aBTOBOK3al;
KeJNe3HOA0POKHbBIN Bok3asl Ha 2000 macca)xupoB; peUHON I MOPCKOM BOK3al;
aJIMUHUCTPATUBHBIN KOPITYC; IBOPEL] OpaKOCOUETaHus; ABOPEL] MOJIOAEKH; 31aHNE
UH)XEHEPHO-1a00paTOPHOTO KOPITyca MOBBIIIEHHOM 3TAXKHOCTH; My3€H; TeaTp;
LUPK; TEJIEBU3UOHHBINA LEHTP.

ZKuJjible 31aHusl: MHOTO3Ta)KHBIHN JKUJIOW JOM M3 MOHOJIMTHOTO JKeJIe300€TOHa;
KPYIHOIIAHEJbHBIN KWION A0M B 9... 16 3Ta)keil; KHpIUYHBIN Kujoi 1oM B 9... 14
ATa)KEM; KUIJION TOM TOCTUHUYHOTO TUIIA; MHOI'O3TaXKHOE OOIIEKUTHE.

Cenbckoxo3siiicTBeHHbIe 31aHuA: nTuiedadpuka Ha 1 MIIH. TOJIOB
MOJIOAHsAKA B ToJ1; KOpoBHUK HA 200.. 400 royos; TenarHuk Ha 600 rosos;
CBUHAPHUK-OTKOPMOYHUK Ha 1200 MecT; OBLIEBOIUECKHE KOMIUIEKCHI; OBYAPHS
st srHeHus U coaepkanust 750...1000 mieMeHHbIX MaTOK C SITHATaMU; CKJa]
MUHEPAJIbHBIX y100peHui BMecTUMOCThIO 100 ThIC. T; IIeHTpaIbHass PEMOHTHAS
MacTepckast B 0110ke ¢ rapakxoM Ha 100 TpakTOpoB; MacTepcKasi o pEMOHTY
CEHCKOXO3SUCTBEHHON TEXHHUKH; TEITMYHBIE KOMOWHATHI, OBOIIEXPAaHUIIHUIIA.

NHkeHepHbIe COOPY:KeHMs: 3epHOXpaHuuiie OamenHoro tiuna Ha 1000 T;
XpaHWIHILEe OAlIEeHHOTO TUTIA JJIi KOPMOBBIX Ipanyi Ha 750 T; CHIIOCHBIN KOPITYC
KOMOHKOPMOBOI'O 3aBO/Ia; PE3EPBYap sl XpaHEHUs] He()TENPOLYyKTOB; pe3epByap
JUTs He(DTEeMPOYKTOB C TUIaBAIOIIEH KPBIIIEH; BOJOHATIOpHAs OaIlHs;
TPaHCIIOPTHAs rajepes; JbDKHBINA TPAMILUINH.

2.5. 3agaHud HA TUIUVIOMHOE NIPOEKTHPOBAHHE



3aI[aHI/Ie Ha MMPOCKTUPOBAHUC JOJIKHO COACPIKATHL NCHCPIIBIBAIOINEC 1 YCTKO
C(bOpMYJII/IpOBaHHLIC HMCXOOHBIC JaHHBIC JJIS BBIIOJHCHUS BCCX PA3aCIOB IIPOCKTA,
YKa3aHHBIX B II. 22, W pCHICHUS IMMOCTABJICHHBIX HAYYHO-TCXHUYCCKHX 3a1a4. B
HEM IIPUBOIATCA, B HaACTHOCTH, CICAYIOIIUC CBCACHMA:

1) Ha3HaUeHME 3AAHUS WIIK COOPYKEHUS, MX (DYHKIIMOHAIIbHBIE 0CO-
OEHHOCTU, BMECTUMOCTb, TOJI0OBasi IPOU3BOACTBEHHASI MOIIIHOCTD, YCIOBUS
AKCIUTyaTalu ¢ T.11.;

2) OCHOBHBIC (PYHKIIMOHAJIbHBIE TPEOOBAHUS — YCJIOBHUS 00ECIIEUEHUS
BUMMOCTH B 3PEIUIITHBIX 3AaHUSX, (YHKIIMOHATBHAS CBSI3b TOMEIIEHUH KUIIOTO
3[IaHUS, Pa3MEIIEHNE MECT B KHHOKOHIIEPTHBIX 3aJIax  T.1I.;

3) cBelleHUsI O TEXHOJIOTHYECKUX MPOIeccax: HampUMep, TEXHOJIOTUS CLIEHbI
B 3PEJIUIIHBIX 3/IaHUSIX, TEXHOJIOTHS OpraHu3alliy MPOU3BOJICTBEHHBIX MPOIIECCOB
Ha MPEANPUATUSIX OOIIECTBEHHOTO MUTAHUS U T.JI.; CYIIECTBEHHYIO POJIb CBEICHUS
0 TEXHOJOTHYECKUX MPOIIECCAX UTPAIOT B MIPOU3BOJICTBEHHBIX U
CEJIbCKOXO03SIMCTBEHHBIX 3/1aHUSX (MOCTYIUIEHHUE ChIPbS, €T0 CKIIAIUPOBAHUE,
CBEJICHUS O TEXHOJIOTMYECKUX JIMHUSX U TPeOOBaHUS 10 pa3MEIICHUIO 1IEXOB,
BEPTUKAJILHOE WJIM TOPU30HTAIILHOE 30HUPOBAHKE MIOMEIIEHUH B CBSI3U C
0COOEHHOCTSIMU TEXHOJIOTUHU U APYTHE BOMPOCHI);

4) 0cOOEHHOCTH CTPOUTEIBHOM IJIOIIAJIKK U pallOHa CTPOUTENCTBA,
WHKEHEPHO-T€OJIOTUYECKHE JTAHHBIE, KITMMATUYECKUE YCIOBUS, pacueTHas
CEHCMUYHOCTB U JIp.:

5) HCTOYHUKU CHAOXKEHUS JIEKTPOIHEPrUeH, TEIJIOM, BOJOM;

6) HaJIM4Me MECTHBIX CTPOUTENbHBIX MAaTEPUATIOB, MPEATPUATUI
CTPOMUHYCTPUU, TPAHCIIOPTHBIX MyTEH U JIp.

[To xaxaomy pazaeny BKP 3ananust moaroraBimBaroT COOTBETCTBYIOLINE
Kadeapsl noj 00LUUM PYKOBOJCTBOM OCHOBHOTO PYKOBOJMUTES, KOTOPBIN
KOMILJIEKTYET OO0lIee 3aJJaHue 110 TEME, MIPEACTABIISIET HA YTBEPKACHHE
3aBeYIOIIEMY BhITyCcKarolieH kadeapsl U AeKany GpakyiabTeTa, MOCIe Yero OHO
BBIJIAETCS CTYJICHTY-AUIIJIOMHUKY JIJISl BHITTOJTHEHUS.

3amaHue KpoMe yKa3aHUH M0 COCTaBY M COACPKAHUIO TUTIJIOMHOTO TIPOEKTa
JIOJDKHO BKJTIOUATH B ce0s KaJIGHJAPHBIN T1aH paO0Thl HAJ| MPOEKTOM, KOTOPHIT
CTYZIEHT 00sI3aH BBITIOJIHSTh.



2.6. llpenaumioMHasi NPAKTHKA

Jlo Havana nmepuoia, OTBEICHHOTO ISl HETIOCPEACTBEHHON pabOThI Hall
JUIIOMHBIM ITPOEKTOM, CTYIE€HTBI IPOXOJAT 2-3-HEAENbHYIO MPEITUIIOMHYIO
MPAKTUKY B IPOEKTHOM OpraHu3aIuu.

[{enbro MpaKkTUKHU ABJISIETCA U3yUYEHUE OCTABIEHUI 110 BOIPOCaM
MPOEKTHOM OpraHu3aliu, U3y4eHue CTPYKTYphbl MPOEKTHON OpraHU3allniu,
GyHKUMNA pa3TUYHbIX OTJIEJIOB, UX B3aUMOCBSI3H, U3yUYEHHE BOIIPOCOB TEXHOJIOTHUU
CTPOUTETHLHOTO MPOEKTUPOBAHHUS, HAUYMHASI COCTABJICHHS] TEXHUYECKOTO 3a/1aHUS
710 BBIJIaYM MOJHOM MPOEKTHON JOKYMEHTALIMU Ha CTPOUTENIHCTBO
MPOCKTUPYEMOTO 00BEKTa, 03HAKOMIICHHE C HOBEHIITUMHU KOHCTPYKTHBHBIMHU
pEIICHUSIMU 3[JaHUI U COOPYKEHUMN, TPUHITUTIAMYU UX YHUDHUKAIIIN U
CTaHAApTHU3ALUH, U3YYEHHE METOJOB TEXHUKO-3KOHOMUYECKON OLICHKU
MPOEKTHBIX PEIICHUN U yueTa BOIIPOCOB OXPaHbl OKPYKAIOLIEH Cpelibl, U3yuyeHUe
MEpPOTPHUATUIN 10 TPAKITAHCKON 000pOHE.

B npouecce npoxokaeHus MPaKTUKHA CTYJAEHTY CIEAYET U3yUUTh:

1) cuctemy aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS OOBHEKTOB
CTPOUTEIBCTBA; MATEMATUYECKHE METO/IbI B IPOEKTUPOBAHUY;
METO/Ibl MEXaHU3ALMU U aBTOMATU3aL[M1 PACUETHO-KOHCTPYKTOPCKUX
paoor;

2) NPUHLMIBI ONITUMAIBHOIO IPOEKTUPOBAHUS U SKOHOMUYECKOTO
aHaJIM3a MPOEKTHBIX PEIICHUN;

3) yHH]UKaIUIO, CTAHIAPTU3AIMIO U TUIIU3ALIUIO B CTPOUTEIHCTBE;
KaTeropuy CTaHIapTOB U OOBEKTOB CTAaHAAPTU3ALIUMHU; CUCTEMY
OpraHoB U CIIy>KO0 MO CTaHAAPTU3ALMU; TOCYJapCTBEHHBIN HAI30D U
BEJOMCTBEHHBIN KOHTPOJIb 32 COONIIOIEHUEM CTaHIapToB, TY u
CHullos;

4) Hay4HYIO OpraHM3ALMIO TPYy1a IPOEKTUPOBIIMKOB, COCTABICHHE
IUTAaHOB HOBOM TEXHUKH U KOHTPOJIb 34 UX BBIIIOJIHEHUEM;
MaTepualbHOE CTUMYJIMPOBAHUE CPOKOB U KAYECTBA BBIIIOJIHEHHUS
MPOEKTHBIX padoT;

5) oxpaHy OKpY>Karomlei cpebl MPU CTPOUTENBCTBE U IKCILTyaTalluu
3IaHUM U COOPYKEHNN;

6) OCHOBBI TPYJIOBOI'O 3aKOHOJATENIbCTBA; IPABA U OTBETCTBEHHOCTh
COTPYJHUKOB IIPOEKTHBIX OPraHU3aLMi; TOJKHOCTHBIE HHCTPYKLINH;
JOKYMEHTBI, 0popMIIsieMbIE NPU IIpUEME Ha paboTy; MATEPUAIbHYIO
OTBETCTBEHHOCTbH CIY>KalMX 3a yiepO, NpUYeHEHHBINH UMH
MPEANPUATHIO; HATIOKEHUE B3bICKAHUH U T.[.



B npoexTHO# opraHu3aluy onpeaeNsioT MOPsA0K THs paboThl CTyIeHTa
TaKUM 00pa3zoM, YTOOBI YaCTh pabOYEro BPEMEHHU CTYJEHT MOT IIOCBATUTh
0100py MaTEpHUAJIOB 110 TEME CBOET0 AUIJIOMHOT0 npoekTa. C 3TOH LebIo
CTYJIEH JI0JKEH OOPAaTUThCS B TEXHUUYECKUN apXUB U BBISICHUTB!

1) HaliTH OOBEKT AHAJIOTUYHBIN YKa3aHHOMY B 3a1aHUU HA IUIIJIOMHBIHI
IPOEKT;

2) noapoOHO O3HAKOMHUTHCS C APXUTEKTYPHO-TIIAHUPOBOYHBIM PEIICHUE
3JIaHUsl, €r0 KOHCTPYKTUBHBIMU PELICHUSIMH, BEPTUKATBHON
TJTAHUPOBKOM TUIOIIAJAKHA U OJKIFOYEHUEM HAPYKHBIX CETEH;

3) M3YYHUTH CMETHYIO IOKYMEHTAIINIO, BHITUCATh CTOMMOCTD €IMHHULIBI
o0beMa WM TUIOIIAU 30aHMS;

4) paccMOTpeTb MPOEKT OpraHu3aluu paboT, CPOKHU CTPOUTENILCTBA,
IPOEKTUPYEMOE YUCIIO pabOUnX, PEKOMEHTYEMYIO TEXHOJIOTHIO U
[I0CJIEI0BATENBHOCTD padoT.

B nepuoa npakTHKU CTYJIEHTY ClIeIyeT MPUOOPECTH OMBIT OPTraHU3aTOPCKOMN
pabotbl. C 3TON LENTBI0 HEOOXOAMMO 03HAKOMUTHCS ¢ OpPMAMH U METOJAMU
paboThI B YCTIOBUSAX X03pacdyeTa i caMo(PHHAHCUPOBAHUSI IO 00€CTICUSHUTO
BBITIOJTHEHUS MPOU3BOACTBEHHBIX IIJIAHOB, CO CTPYKTYPOM 00I1I€CTBEHHBIX
OopraHu3anuii, paboTol MO YKPEIJICHUIO TPYAOBOMN TUCIIUILIAHEI.

Bo BpeMs IpOX0KI€HUS MPAKTUKU CTYJIEHT MOJHOCTBIO MMOJYHHSIETCS
IpaBUiIaM BHYTPEHHETO PaCIopsiiKa IPOEKTHONW OpTraHU3aLHH.

B nponecce npoxokaeHus: MIPaKTUKKU CTYAEHT JO0KEH €KETHEBHO
3aIlOJIHATH JHEBHUK, B KOTOPBIA BHOCST JaHHBIE IO BCEM BHUJIaM padoT.

[Tocne okoHYaHMS MPAKTUKH CTYIEHTY HEOOXOIUMO MPEACTaBUTH Ha
Kadenpy oTueT 1Mo MPaKTHKE, KOTOPBII TOJDKEH COAEePKaTh 3aJaHNs HAa IPAKTHKY,
KQJICHIAPHBIN IIJIaH U JHEBHUK IPAKTUKH, ONTUCAHUE BCEX BUJIOB BBIMIOJHEHHBIX
padoT, CXeMBI U ICKU3BI 3IaHUA U COOPY>KEHUI, UX KOHCTPYKTUBHBIX PELICHHUIA,
(parMeHThl pacyeToB, AITOPUTMBbI U IIPOIPAMMBI, COCTABJIEHHBIE CTYIEHTOM U Ap.
OTueT NUIIYT OCHOBBIBASICh HA KOHKPETHBIX (DAKTUUECKUX MaTepuaiax,
CcOOpaHHBIX CTYIE€HTOM B IIEPUOJ IPAKTUKH.

ITo monmyueHun J1omycka K 3aluTe oT4yeTa CTYASHT 00513aH B 3-THEBHBIN
CPOK 3allIUTUTh OTYET Mepe]l KoMUccHel kadenpbl, Ha OCHOBaHUU KOTOPOTO EMY
CTaBUTCS 3a4€T IO MPAKTHKE.



2.7. I1aTeHTHBIE HCCJIEI0OBAHUA

B IUNIoMHBIX IPOEKTaX MaTEHTHBIE UCCIIEJOBAHUS BBITOIHSIOTCS 1O
3aJJaHUI0 OCHOBHOTO pykoBoauTesns. [IpoBoAsT UX ¢ Leabio moucka, 0T0opa u
aHaIKM3a Hay4YHO-TEXHUYECKOU MH(OpMAIUU, OTHOCSAIIEHCS K TEME JTUIIJIOMHOTO
npoekTa. Mcnonp30BaHe HAyYHBIX OTKPBITUU U U300peTeHUl Ipu paboTe Hall
JTUTIIIOMHBIM ITPOEKTOM CIIOCOOCTBYET MOBBIIMIEHUIO HAYYHO-TEXHUUECKOTO YPOBHS
IPUHUMAEMBIX B HEM PELIEHUH, CO3/IaHUI0 HOBBIX PEIICHUIA, KOTOPbIE MOTYT
0Ka3aThCsl OXPAHOCIOCOOHBIMHU, T.€. TAKUMH, KOTOPbIE MOXHO 3alIUTHTh
aBTOPCKUMU CBUJIETENBCTBAMU WM NaTeHTaMU. [[aTeHTHbBIE uCCIe10BaHus 110
TE€ME JUIUIOMHOIO ITPOEKTA BKIIIOYAIOT CIAEAYIOIINE 3TaIlbl:

1) cocraBnenue periaMeHTa HaTEHTHOTO MOUCKA;

2) MOMCK M OTOOP MAaTEHTHOU U APYTOM HAyYHO-TEXHUYECKOU
JOKYMEHTAI1H;

3) CucremaTu3amus U aHaJIu3 OTOOPaHHON JOKYMEHTAIIMH C IEJIbI0
BBISIBJICHUS TEXHUYECKUX PEIICHUH JJII UCTIOJIB30BAHUS UX B JTUTIIOMHOM
MPOEKTE;

4) 006001IeHNE PEe3yTBTATOB MONCKA U COCTaBieHHE paznena «[larenTHbie
WCCJICIOBAHMUSI, TTOSICHUTEIHLHOM 3aITMCKU K TUTIZIOMHOM TIPOEKTY.

PernameHT noucka npeaycMaTpuBaeT CIEAYIOIINE ONepallii,
BBITIOJTHSIEMbIE MTOCTIEA0BATEIBHO:

1) onpenenenue npenmMera moucka (0ObEKT B 1IEJIOM, €r0 COKTaBUbIE YacTU
WJIU DJIEMEHTHI), KOTOPOE 3aBUCUT OT TEMBI IUIIOMHOTO IIPOEKTA;

2) omnpeneneHue cTpaH noucka nadopmanun. Kak npasumo, ato Poccus,
CIIA, Benukobpurtanus, Opanrmus, OPT, SAnonus u ap.;

3) omnpeenieHue HEOOXOIUMOM PETPOCKIIEKTUBHOCTH (TJTyOMHBI) IMTOKCKA TIO
ctpanam. [Ipu onpeneneHuu ypoBHs TeXHUKU — 3T0 7...10 net, T.e. nepuoa
MOPAJILHOTO CTapeHus TeXHUKHU. [Ipu mpoBepKe Ha MATEHTHYIO YUCTOTY —
IyOMHY JeHCTBHSI MaTeHTa, T.€ 3a 15...20 met, B 3aBUCUMOCTH OT TOTO, IO KaKOH
cTpane OyaeT mpoBoaAuThCs mpoBepka. [lo Poccuu pekoMmenyeTcs: a) onvcanue
M300pETEeHUI K aBTOPCKUM CBUJICTEIILCTBAM U MaTeHTaM; 0) opuIiiaabHbIN
oromneTeHb «OTKPBITHS, U300pETEHUS»; B) OMOIMorpaduuecKuii yka3zaresb
JNENUCTBYIOLIUX MMATEHTOB.

ITaTeHTHBIN TOUCK MOXKET OBITh: NpEAMCTHBIM; UMCHHBIM;
HYyMCPAallMOHHBIM.



[Ipu BBINOJHEHUH JUIIJIOMHOTO POEKTa OCYIIECTBIISIETCS PEIMETHBIN
MIOMCK JIJIS ONIPEAEIICHUS YPOBHS Pa3BUTHUS TEXHUKU. Tako MOUCK SBIIAETCS
COCTaBHOM YaCThIO KOMIUIEKCHOTO NOMCKA MATEHTHON MHPOpMaLIUHU, a TaK ke
uH(pOpMaIU OJy4aeMOl U3 KypPHAJIOB, KHUT, CIIPAaBOYHUKOB U T.A. DTOT BU/]L
IPOBOJAT ISl 3HAKOMCTBA C HOBEUIIMMU JOCTUKEHUSAMH TEXHUKH,
3aIMIIEHHBIMU aBTOPCKUMU CBUIETENBCTBAMU WM MATEHTAMH.

CoracHo CylIecTBYIOIIEN MPAKTUKE aBTOPCKUE CBUIETENHCTBA U ATEHTHI
BBIIAIOT HA U300pETEHMsI, T.€. Ha PEIICHUE TEXHUUECKUX 33]a4, OTIUYAIOIIUXCS
CYILIECTBEHHOW HOBU3HOW. DKCIIEPTU3Y HAa HOBU3HY MPOBOJSAT, COITOCTABIIASA
IIpeIaraéMoe TEXHUUECKOE PEIIEHUE C TPOTOTUIIOM. TaKoe COCIIOCTaBIEHUE
MIO3BOJIIET CENIATh BBIBO, SIBJSIETCS JIA MPEJIOIKEHUE HOBBIM, UYTO UMEHHO B
HEM HOBOTO B HEM, B KAKOM 00BEME U UTO JOHKHO OBITH 3alMILIEHO OXPaHHBIM
JOKYMEHTOM.

HcTounnkaMu, CoaepKalMMH CBEIEHUS] O IPOTOTHUIIE, MOTYT OBITh J1I000€
U3 NATEHTHBIX OMMCAHU{ MUPOBOI'O NATEHTHOTO (POHJ1a HE3aBUCUMO OOT CPOKa €ro
NEHCTBUS; 3asBKU HAa ATEHTHI; APYyras OTKPbITasl yOJIMKaLHsI TEXHUUECKOTO
pemeHus.

ECTCCTBCHHO, qTo Tpe6yeTc;I HAWTH BCE MATCHTHBIC OITMCaHusA, UMCIOIIIHEC
OTHOICHHUC K JAHHOMY BOIIPOCY, IIO3TOMY ITOUCK ITPH SKCIICPTHU3C HA HOBU3HY
npeamnojgaracmoro H306peTeHI/I${ SIBJIIETCS HauoOoee TPYAOCMKUM U CIIOKHBIM.

Cucrtemaru3zaius 1 aHaJIN3 OTOOPaHHOMN TOKYMEHTAIIUH C LIEJIbIO BBISIBJICHUS
TEXHUYECKUX PEUICHU I UCIIOJIb30BAHUS UX TUIUIOMHOM B mpoekTe. [Ipu
W3YyYE€HUU MATeHTHBIX OMMCAHUNA HEOOXOJUMO COCTABIIATH CEOE CHOE
NpeICTaBICHUE O COACPKAHUH KJIacca, 0 KOTOPOMY MPOU3BOAUTCS MOUCK,
YCTaHOBHTb, HACKOJIBKO Ha3BaHHE KJIACCA OXBATBHIBAET €T0 COJEPIKAHHE, U YIKE C
caMoro HayaJa OIpeJeuTh 11e1eco00pa3HOCTh MOKCKa 10 JaHHOMY Kiaccy. B
X0y U3y4EeHHS COOTBETCTBYIOIIMX MMATEHTHBIX OMUCAHUN CIIEAYeT IaTh
NpeBapUTENIbHYIO OIICHKY MaTepHaiaM, YTo ONpPEeaeIIsieT XapakTep JajlbHenIen
paboTHI.

OTtoOpaHHBIE TEXHUYECKUE PEIICHHUS, KOTOPbIE MOKHO MCIIOB30BATh B
JTUTUIOMHOM TMIPOEKTE, CIEAYET BbIACTUTH 0c000 U caenaTh Oojiee moapooHoe
OIMCAHUE.

O606H_ICHI/IC PE3YJIbTATOB IIOUCKA U COCTABJICHHUC pa3acia «IlaTeHTHBIC
HCCICAOBaHUA MOSICHUTEIbHOM 3alMCKHU K AUTINIOMHOMY IMPOCKTUPOBAHUILO.
OT4yeT 0 MaTEeHTHBIX HCCIICAOBAHUAX COCTOUT U3 PCIIIaMCHTA ITaTCHTHOI'O ITOUCKA,
O0T4YCTAa O MMIaTCHTHOM IIOMCKEC U aHaJIn3a OTO6paHHBIX IMaTCHTHBIX MaTCPpUAJIOB.



[TepBrrit pa3aen cocTaBisieTcs nepes HauaaoM paboThl Ha/l TUTITIOMHBIM
MPOEKTOM JUIUIOMAaHTOM COBMECTHO O OCHOBHBIM PYKOBOJIMTEIIEM JUILIOMHOTO
MPOEKTA, KOTOPBIN €ro NoANnuchiBacT. [IpaBUIbHOCT COCTABICHUS 3TOTO pa3eiia
3aBEPSAECT HAYAIBHUK MATEHTHOTO OTJIEJIa MHCTUTYTA. BTOPOM pa3aei CoCTaBIISIOT
10 OKOHYAHUH MMPOBEAECHUS NATEHTHOTO MOUCKA, TPETUN — MTOCIIE MPOBEAECHUS
COBMECTHO C OCHOBHBIM PYKOBOAUTEJIEM JUIZIOMHOTO ITPOEKTA aHAIA3a
OTOOPaHHBIX TEXHUYECKUX PEIICHUN TOYKU 3PCHUS UX UCIOJIb30BAHUS B
TUTIIIOMHOM paboTe. Bech 0T4eT moAnuMChIBaeT TUIIJIOMAHT U 3aBEPSIET HAYAIbHUK
MAaTeHTHOTO OTJieNia MHCTUTYTA. Hroke moBoasTess hOpMbI YKa3aHHBIX MAaTEPHAIIOB.



Ortuer
0 MPOBEJICHUY TTATEHTHBIX UCCIICT0OBAHUMA

CTYIEHTOM Ip.

1. Peenamenm namenmmnoco noucka
1. HaumenoBaHue TeMbI TUIIIOMHOM pabOThI

2. Tlpenmet moucka (0OBEKT MOMCKA, €T0 COCTABHHUE YACTH)

Crtpana noucka

['myOuna moucka

Nunexcrl knaccudukarmm mo MKU

SN kW

Llenp noucka — yCTAaHOBJIEHUE YPOBHS Pa3BUTHS TEXHUKH, TIPOBEPKA
peanojIaraeMoro u300peTeHusl Ha HOBU3HY (HEHYXHOE 3a4ePKHYTh).
7. VcToyHMKM MaTeHTHON MHPOPMALIMKM U MECTO UX HAXOXKIICHUS

OCHOBHOI1 pyKOBOAUTEIb IIpoBepeno

JUIUIOMHOIO ITPOEKTA HavyanpHuk nmateHTHOrO OoTHENa
(moamnuce) (moamnucs)

«_» 20 T « » 20 T

2. Omuem 0 nameHmHOM NOUCKE

ITouck ITPOBCCH I10 CJICAYIOIKUM CTaHaAM:

Crtpana BblJ1auu, BUJ, HOMEP HaumMenoBanue u CyuiHoCTb
OXpPaHHOI'0 IOKYMEHTA, U300peTeHNUs
kiaccudukainus no MKHN

3. AHanu3 oToOpaHHBIX MATEHTHBIX MaTepUajIOB

[IpoBepeno

HNcnonnurens HadganpHMK MaTEHTHOTO oTAacia

(moamuce) (momnucs)

«

»

20 . « » 20 .




2.8. Opranusanus padéoThl HaJX JUIJIOMHBIM NPOECKTOM

PykoBoguTeny TUMIOMHBIX IPOEKTOB HA3HAYAIOTCS TPUKA30M PEKTOpPA MO
IpeCTaBICHUIO BhITyckatonx kadenp. K atoit pabore npupnekatorcs Haubosee
KBaJIM()MLIMPOBAHHBIE COTPYAHUKH By3a U IIPEICTABUTENN TPOEKTHBIX U HAYYHO-
UCCIIEI0BATENbCKUX OPTaHU3aLHM.

PykoBouTeNb TUIJIOMHOTO MPOEKTA COCTABISAET 3aJJaHNe HA TPOESKTUPOBAHUE
U KaJleHJapHbIM rpaduk HA BECh MEPUOJI AUTIIOMHOTO TPOESKTUPOBAHMUSI,
PEKOMEHJIYET JIMTEepaTypy, OKa3bIBAET KOHCYJIbTATUBHYIO TOMOIIlb, KOOPAUHUPYET
paboTy KOHCYJIbTAHTOB IO PA3JIMYHBIM pa3zesiaM MPOEeKTa, KOHTPOIUPYET X0
BBHITIOJIHEHUS Tpaduka paboThl HA/I TUTIIIOMHBIM ITPOEKTOM.

Kanennapusiii rpadyk BHIOTHEHHUS JUILNIOMHOTO MTPOEKTa COCTABISETCS C
YUETOM CIelMaIn3alii CTyAeHTa-IuIIOMHNKa. Ha pa3aensl, BEIOTHSIEMbIE TIO
npouIIIo BeITycKarome Kadeapsl, BeIAEIseTCs: 00JbIle BpEMEHH, YeM Ha
npyrue. OpUeHTHPOBOYHOE paCIIpeiesICHIEe BPEMEHH 10 pa3zesiaM AUILIIOMHOTO
NPOEKTUPOBAHUA JaHO B Ta0I. 2.3. B Kak10M KOHKPETHOM CIy4aeT OHO JOJKHO
KOPPEKTHPOBATHCS M YTOUHSTHCS B COOTBETCTBUH C IOCTABICHHBIMU 337jauaMH.

3aKOHYEHHBIN AUIUTIOMHBIN TPOEKT JAO0KEH OBITh MOJMUCAH CTYIEHTOM-
JTUIJIOMHUKOM, KOHCYJIbTaHTaMH, HOPMOKOHTPOJIEPOM U PYKOBOIUTEIEM
IUIJIOMHOTO MTPOEKTa, KOTOPBIN, KPOME TOT0, JOJKEH COCTABUTH TMChbMEHHBIN
OT3bIB C XapaKTEPUCTUKON MPOAETaHHOM paboThI IO BCeM pa3zernaMm mpoekrta. B
HEM JIOJDKHBI OBITh YKa3aHbl OCHOBHBIE OCOOCHHOCTH pa3pabOTaHHOTO MPOEKTa:
BBITMIOJTHEHHE MTPOEKTA MO 3aKa3y MPOU3BOACTBA, PEAIbHBIN MPOEKT, MO
PEKOHCTPYKIIUH MPEATNPUATUH, SJIEMEHTHI HAYYHBIX HCCIICI0OBAHUMN, TATEHTHBIC
UCCIIeIOBaHMsI, pa3paboTKa BOMPOCOB IPaxAaHCKONH 000POHBI, MyOIHKaIHs
HaYYHBIX cTaTei, ohopMiIeHHE 3asIBOK HAa U300peTeHus, rmoaaqya
PHUIIMOHAIN3aTOPCKUX MPEIOKEHUH, TOydeHHe YKOHOMUUECKOro 3¢ dekra,
PEKOMEHAINH TI0 BHEIPEHUIO B TPOU3BOICTBO, PEKOMEH/IALINH 110 YYaCTHUIO B
BBICTABKaxX M KOHKypcax u JIp.

K 3amuTe TUMIOMHBIX IPOEKTOB AOIYCKAKOTCS CTYAEHTBI, HOJTHOCTBIO
BBITNIOJIHUBIINE TpeOOBaHUS Y4EOHOT0 TUIaHa U 331aHUE Ha IUIIJIOMHOE
IPOEKTUPOBAHHUE.



Tabnuya 2.3

Kasnengapubiii rpaguk BbINOJTHEHUSA IUIIJIOMHOTO MPOEKTA JJISl CIEeNHAJTUCTA

Pazpgensl qurnmomMHoOro
MpOeKTa

3arpara BpeMeHI

BpeMs{ BbIIIOJIHCHUS ITPOCKTA, HEACIN

% ot ob1ero
CpoKa

Hapacraromum

HUTOTOM

4

5

6

7

8

9

10

11

12

13

14

ITpu BhIycKatromux Kadeapax

A

CK

oyC

A

CK

oycC

Wzyuenue
JIUTEPaTyphl U
MPOEKTOB-aHAIOT OB

5

5

5

5

5

5

BapuanTtHoe
NIPOEKTUPOBaHUE

10

10

10

15

15

15

ApPXUTEKTYpHO-
CTPOUTEIILHBIC
peleHus

35

15

15

50

30

30

Pacuerno-
KOHCTPYKTHUBHbIE
paszen, BKIIto4as
OCHOBaHUS U
(yHIaMEHTHI

15

35

15

65

65

45

CMmeTHast
JIOKYMEHTAIUs

70

70

50

Texnomnorus,
opraHuszanus u
yhnpaBieHHE
CTPOUTEINILCTBA

15

15

35

85

85

85

Oxpana Tpyza,
3alUTa OKPYKaroIei
cpeasl U
MEpONPHATHS
TPAKAAHCKON
000pOHBI

90

90

90

Hay4ano-
HCCIIE10BATEIIbCKAs
4acTh

95

95

95

Odopmienue
HPOEKTA, MONYYEeHHE
perLeH3uy,
HOATOTOBKA K 3aILUTe

100

100

100

[Tpumeuanue: YcinoBHbIe 0003HAYCHHS BhIycKatomux kadenp A-apxurekrypa(-), CK-

CTpOMTENbHBIC KOHCTPYKIIUU, OCHOBaHUS U (yHIaMeHTHI (+), OY C-TeXHOIOTHs1, OpraHu3amus u
SKOHOMHKA CTPOUTEIHCTBA (*)




3. APXUTEKTYPHO-CTPOUTEJIBHBIE PEHIEHUSA

B pa3nene « ApXUTEKTYpPHO-CTPOUTEIBHBIE PEIIEHUS» AUILIOMHOTO IPOEKTA B
MOSICHUTETIbHON 3aMKCKe U Ha YepTeKax JIOJKHBI ObITh IPECTaBICHBI CBEACHUS O
IPOEKTUPYEMOM OOBEKTE, IPUBOIUMBIE HUXKE.

3.1. UcxoaHble JaHHBbIE 115l IPOEKTHPOBAHUS M CTPOUTEILCTBA

Br100op apXUTEKTYypHO-TUIAHUPOBOYHBIX U KOHCTPYKTUBHBIX PEUICHUHN 3/1aHUS
BO MHOT'OM 3aBUCHUT OT UCXOJIHBIX JAHHBIX. B TUIIJIOMHOM MPOEKTE Takue JaHHBIE
OMUCBIBAIOTCS B pazjiene « ApXUTEKTypa». B UCXOIHBIX JaHHBIX TPUBOASITCS
CJIeIyIOILUE CBEJICHUS.

1. OcoOeHHOCTH MeCTa U pailoHa CTpOUTENbCTBA. ONKUCHIBAETCS
reorpa)uyecKkoe MoyoKeHUe CTPOUTENIBHOM IIIOMIAKHU, CTEIIEHb €€ OCBOCHMS,
HaJIM4KE CYLIECTBYIOIINX 3IaHUI U COOPY>KEHUH, BIUSIOUIMX HAa BBIOOP
APXUTEKTYPHO-IUIAHUPOBOYHOI'O U KOHCTPYKTUBHOTO PELICHMS], HATMYUE WIH
OTCYTCTBHE 3€JICHbIX HACaXJIEHUH, 0COOEHHOCTHU pefibe(ha MECTHOCTH, HATTUUHE
TonorpaduyecKoi MogO0CHOBBI 3aCTPAUBAEMON TEPPUTOPHH.

2. Kimmaruueckue yciaoBus pailoHa cTpouTenscTBa. [1onb3ysch
CIT 131.13330.2012 [] «CTpouTtenbHasi KIUMATOJIOTUS», TAHHBIMU MECTHBIX
MPOEKTHBIX OPraHU3alUNA U JPYTUMHU UCTOYHUKAMHU, CIIEYEeT YTOUHUTD
KJIIMMAaTUYECKUI palioH U MOAPAOH CTPOUTENTHCTBA U BBISIBUTH Hanbosiee
XapakTepHble (PaKTOPhl MECTHOTO KJIMMAaTa: BETPOBOM PEKUM (HaIpaBIeHUE,
CKOPOCTb BETpa B 3UMHUH U JIETHUI MEPUO/IbI); TEMIIEPATYPHBIA PEXKUM
(pacueTHble TEeMIEPATYPhl HAPYKHOTO BO3/lyXa; B 3MUMHUN U JIETHUW TIEPUO/IbI);
MPOIOIKUTEILHOCTh OTONUTEIBHOTO Ieproa (CyTKH); CPEAHET0/I0BOE
KOJIMYECTBO OCAJIKOB U BIAKHOCTh HAPYKHOTO BO3/lyXa B 3UMHUIN U JIETHUM
NEPHUO/Ibl; TaHHBIE O CHETOBOM TTOKPOBE.

3. VHXeHepHO-Te€0JIOrHuecKrue JaHHbIE CTPOUTEIbHON TIOMIAIKH. DTH
CBEICHHSI MOKHO MOJyYUTh B MPOEKTHOM OpraHu3anuu (P BHITOJIHEHUN
pearpHOrO MPOeKTa) WK Ha Kadenpe ocHOBaHM U pyHAaMeHToB. [IpuBoautcs
JUTOJIOTUYECKUA pa3pe3 MO CKBAKMHAM C YKa3aHHUEM HaIlJaCTOBAaHHUNA Pa3IMYHbIX
TUIOB TPYHTOB U MOILITHOCTH Ka)KAOTO CJI0sI, 0000IIEHHBIE XapaKTePUCTHKH
TPYHTOB, CBEJICHHSI O HAJIMYMH IPYHTOBBIX BOJ (YPOBEHb I'PYHTOBBIX BOJ, CTEIICHb
UX arpeCCUBHOCTH).

4. VcTouHUKU CHAOKEHUS! CTPOUTEIBCTBA JIEKTPOIHEPTUEH, TEMIIIOM U BOJOM.
YKa3bIBa€TCsl UCTOYHUK MOJYUEHUS SIEKTPOIHEPIuu (paloHHas
TpanchopmaropHas noacrannus, JISII ¢ ycranoBkoit TpanchopmaTopHOi



MOJICTAaHIIMU U JIp.). PaccMaTpuBarOTCs HCTOYHUKH TETJIOCHA0KEHUS (MECTHas
koTenbHas, TOL, ucronb3oBaHue MEKTPUIECKON dHEPrUU A1l 000rpeBa,
UCIIOJIb30BaHUE COJTHEUHOM dHEPruu AJis Lesiel OTOIUIeHU U T.1.). ClieyeT Takxke
yKa3aTb UCTOYHUK BOJOCHA0KEHUS (3aBOJICKON MIJIM FOPOJICKON BOJIOIIPOBO/,
apTEe3UaHCKHE CKBAXXUHBI U 1. ).

5. OueHka ceICMUYHOCTH paiOHa CTPOUTEIBCTBA U APYTUX BO3MOKHBIX
IIPUPOIHBIX BO3EUCTBUN. [Ipexae Bcero ykasplBarOT paCU€THYIO CEMCMUYHOCTD
paiiona crpoutenbctBa corinacHo CIT 14.13330.2011 [] u nepeyeHs MEpONPUSATHUI,
HEOOXOUMBIX 7151 6€30M1acCHOr0 CTPOUTENILCTBA. JlaeTcs aHamu3 Apyrux
IPUPOJIHBIX BO3ACHCTBHIM, yUUTHIBAEMBIX MPHU pa3pabOTKe MPOEKTa; HATUIUE
IPOCaJ0YHBIX TPYHTOB, 0OBOJHEHHBIX TEPPUTOPUI, IOIPAOATHIBAEMBIX
TEPPUTOPUI C TOPHBIMU BBIPAOOTKAMU; YYACTKOB, ITOABEPKEHHBIX OIOJI3HSIM,
3aKapCTOBaHHBIX 30H.

6. OOecrnieyeHre MECTHBIMU CTPOUTENIBHBIMU MaTepuaiaMu (IIpexk/ie BCEro
CTEHOBBIMH, KPOBEJIbHBIMU, OETOHOM, PACTBOPOM), HAJIMUKE B PailloHe
CTPOUTENIbCTBA NPEANPUITHIA CTPOUTENBHON UHIYCTPUH (C yKa3aHUEM XapaKTepa
BBIITYCKAaEMOM NPOIYKIUH), IOABE3THBIX KEIE3HOIOPOKHBIX ITyTEM, aBTOI0POT,
IIPUCTAHEN U JIp.

3.2. 'eHepaibHBIH IUIAH

[Tpu npoeKkTHpOBaHUH T€HEPATHLHOTO MJIaHa HEOOXOAUMO COOIII0IaTh
OCHOBHBIE TPEOOBaHHMS, BHITEKAIOIINE U3 YCIOBHIA ONITUMU3AIUH TEXHO-
JOTHYECKUX MPOIIECCOB, TPAHCIIOPTHBIX MMOTOKOB, OXPAHBI IPUPOIbI, CAHUTAPHO-
TUTHEHUYECKUX TI0Ka3aTelel u Jp.

31aHus U COOPYKEHHUS HA TEHEPAIBHOM IJIAHE PACOJIaraloT B COOTBETCTBUHU C
MOTOYHOCTBIO, IPUHITON JUIsl TEXHOJIOTMYECKOTO Ipoliecca. ['py30Bble MOTOKU
JOJKHBI IPOXOIUTH KpaTUalIui MyTh U HE MepeceKaThCcsl MEX1y COOO0M.
OCHOBHBIE U BCIIOMOTaTeNIbHbIE 00BEKTHI PACIONATAIOT C YYETOM TpeOOBaHUMN
MIPOTHUBOIIOKAPHBIX HOPM M OXPaHbI IPUPOABI U TPYA.

31aHus pa3INYHOTO HA3HAYEHUS Pa3MEIAOT ¢ y4€TOM HalPaBJICHUS
rOCHOJICTBYIOIIMX BeTpoB. He cienayer nonmyckaTb TOro, 4ToObl J1bIM,
oTpaboTaHHbIE NAPbI, 3aMaxXy ObUIH HAIIPABJICHBI B CTOPOHY KUJIBIX PAllOHOB WK
30HBI OT/IbIXa. BiusiHrE BeTpa HEOOXOAMMO YUYUTHIBATH TAKXKE MPHU BbIOOpE
npoduis 34aHKs, TUTIA U PACTIONIOKeHUs oHapeH.

HampasneHnue rocno/ICTBYIOIIMX BETPOB BUHO U3 PO3bI BETPOB, pa3MeIaeMoi
B JIEBOM BEepXHEM yriy yeprexa. Posa Berpos (puc. 3.1) — 3710 rpaduyeckoe



n300pakeHNE TTOBTOPSEMOCTH, a MHOT/Ia ¥ CKOPOCTH BETPA PA3HOTO HAMPABIICHHUSI.
Jlns1 ee mOCTpOEHUS ONPENEIISIIOT YUCIIO IHEN B FOAy, KOTAa AYyEeT BETEP KaxKI0ro
HaIpaBJICHUS. DTO YUCJIO THEH B OMpeIeICHHOM MacITabe OTKJIaAbIBAIOT OT
HayaJila KOOPAUHAT O NMPUHSATHIM HAIIPABJICHUSIM, a KOHIIbI OTPE3KOB COEIUHSIOTCS
MPAMBIMU JTUHUAMH. [10 OydeHHON TOMaHOW JIMHUU JIETKO CYJIUTh O
MTOBTOPSIEMOCTH BETPA B PA3JIMYHOM HAIIPABJICHUH.

50%

Puc. 3.1. Po3a BeTpoB

UepTexx reHepalbHOTO IJIaHa COBMEIAIOT C YEPTEKAMU TOPU30HTAIILHON
IUTAHUPOBKHU M OpraHU3aluu pesbeda.

TaGnuuHble ¥ TEKCTOBBIE MAaTEPUAIIbI, a TAK)Ke (PArMEHTHI U Y3JIbI
pacrionararoT Ha JIMCTE, KaK [IPAaBUJIO, CIIpaBa OT OCHOBHOTO M300pakKeHUs MU
noJ HUM. B J1eBOoM BepxHeM YIily JHCTa HAaHOCST yKa3aTellb HalpaBJIeHus ceBepa B
BUJIE CTpenkH ¢ OykBoit «C» y octpus. [lonoxeHus 3qaHUs WU COOPYKEHUS Ha
reHepajibHOM IUTaHE U Ha JPYTHX JHMCTaX YepTeKel TODKHBI COBMAAATh, 32
UCKIIIOUEeHHEM citydaeB, oroBopeHHbIx ['OCT 21.508-93.

Ha ICHCPAJIbHOM IIJIAHC HAHOCAT U YKAa3bIBAIOT:

1) mpoekTupyeMbIe 3JaHusl U COOPY>KEHUS; CYLIECTBYIOLIUE, MOJIeKAIINE
pa300pKe WM PEKOHCTPYKITUU 37]aHUS U COOPYKCHHUS,

2) TOPOTH KEJE3HOJOPOKHbIE AaBTOMOOMIIbHBIE BMECTE C TPAHCTIOPTHBIMU
COOPYKEHUSIMU (IIOrPYy304HO-Pa3rpy304YHbIE MIIOMIA/IKH, TPAHCIIOPTEPHI, KPAHBI U
JIp.); aBTOMOOMJIbHBIE CTOSIHKH U TUIOIIAAKU (OTABIXA, JETCKUE, XO35IHCTBEHHBIE,
CIIOPTUBHBIE, CKJIAJICKUE U T.1.);

3) OTMOCTKHM 3[JaHUM, TAHYChI, KPbLIbIIA;



4) orpaxxaeHre TEPPUTOPUU C BOPOTAMHU U KAIUTKAMU, TPAHUILY OTBOJIA
TEPPUTOPHUH, KPACHYIO JTUHUIO, 3aCTPOIKH;

5) aneMeHThI OpraHu3aluy penbeda (TOPU30HTAIH), HE PEPHIBAs UX B
npezenax 3JaHui U COOPYKEHHIA; POEKTHBIE U CYIIECTBYIOIINE OTMETKU
OTIOPHBIX TOYEK IJIAHUPOBKHU, a TAKXKE HAPYKHOTO Kpast OTMOCTOK IO yIJiaMm
3[IaHMsI; IPOEKTHYIO OTMETKY YHUCTOTO T0J1a MEPBOTo 3Taxka MPOEeKTUPYEMOro:
3[IaHUs; HapaBleHUE YKIOHA penbeda u YKIOHOYKa3aTeau Mo OCH JOPOT;

6) cOOpy>KEeHHs BOAOCHAOKEHUS U KaHATU3AIMH (KOJIOIIbl, BOJOEMBI,
BOJIOHATIOPHBIEC OAIlIHU, HACOCHBIEC CTAHITUH);

7) BIeMEHTBI 0JIaroyCTPOMCTBA U O3EICHEHMUS;

8) CTpOUTEIBHYIO KOOPJUHATHYIO CETKY M MPUBS3KY K HEM MPOEKTUPYEMOTO
3/1aHuUs;

9) MapkUpOBKY Oceil 37aHus B ABYX MPOTUBOIOJIOXKHBIX yIJIax;

10) opueHTanuIo 31aHUsI OTHOCUTEIBHO CTOPOH FOPU30HTA B JIEBOM BEPXHEM
yriy,

11) skcrIMKaLKIO 3JaHUN U COOPYKEHUH:

12) ycnoBHble rpaduueckue n300paxeHust 1 0003HaYEHUs, HE
PEIyCMOTPEHHBIE CTAHIAPTOM.

N300pakeHne reHepaabHOTO IUIaHa PaclojaraloT Ha JIUCTE YepTexel Tak,
YTOOBI JUIMHHASL CTOPOHA TPAHUIBI TEPPUTOPUH pacCIoiaraiach BAOIb ATUHHON
CTOPOHBI JIUCTA, & OCH CTPOUTENBHON CETKH ObUIN NMapajuiebHbl CTOPOHAM PaMKU
pabouero moss aucTa. BepxHsist yacTh JncTa 10KHA OBITH CEBEPHOM CTOPOHOM
TEPPUTOPHH.

YcnoBHbIe rpaduueckne n300paxeHus MPOSKTUPYEMbIX HA3EMHBIX U
HAJ3EMHBIX 37aHUH BBIIOJHSIOT CIUIOIIHON OCHOBHOW JTMHUEH, IOJI3EMHBIX —
WITPUXOBOM JINHUEH.

Ha ycoBHOM rpaduaeckom n300paxeHuu IPOSKTUPYEMOTO 3aHUS
KOJIMYECTBO ATAXKEH OT IBYX J0 MATH 0003HAYAIOT COOTBETCTBYIOIIUM
KOJIMYECTBOM TOYEK, €CJIH CBBIIIE MATH — U pamu (Hanpumep: 6 3T.).

YcnoBHbIe rpaguyeckue n300pakeHUsi MHOTOCEKIIMOHHBIX KHIIBIX TOMOB Ha
yepTexkax B macimtade 1:500 u 1:1000 BeIMOJHSIOT ¢ pa30UBKON UX HA CEKIUU,
yKa3bIBasi JIECCTHUYHBIEC KJIETKH.



BHyTpeHHIOI0 CTOPOHY JIMHUU KOHTYpa YCIOBHOTO TpauyecKoro
U300paKEHMsI 31aHNS COBMEIIAIOT ¢ KOOPAUHALIMOHHBIMU OCSIMH.

CTpouTenbHYI0 KOOPJUHATHYIO CEUKY HAaHOCST Ha YepTEeX B BHJIE KBaJIpaTOB
co ctopoHamu 10 cm. Hauano koopanHaT MPUHUMAIOT B HUYKHEM JIEBOM YTITy
yepTexka. Ocu CeTKH MapKHUPYIOT OYKBEHHBIMH WHIEKCaMU (TOPU30HTAIbHbBIE —
A, BepTuKanbHbie— b) 1 nnpoBbiMHU (11€7bIe YHCTa COOTBETCTBYIOT COTHSIM
METPOB).

Tabauya 3.1

YcioBHbIE rpaduYecKHe H300paKeHUs 1JIs1 YepTeka reHepaJIbHOro IJIaHa

Ne HaunmenoBaunue

YcnoBHOE rpadudeckoe u300paxeHue
/11 HN300paKCHHS

[TpoexkTupyemoe
HA3eMHOE 3/1aHHE C

1. yKa3aHHUEM OTMOCTKH
1 KOJIUYECTBA oo
JTaxein

Hanzemuoe 3manue
CO CTEHaMH, HE

2.
JOXOIAIIMMU 10
3eMIIH
[ - B
| — -/ |
L | |
3. ITomzeMHOE 3/MaHMeE I : I I
| |
| l—— _ ———! |
| I —_— — |
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4. [IpeaycMaTpuBaeMoe B
K paCUIMPEHUIO
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5. YPOBHE MEPBOr0

oTaXxa

6. [Tepexon (ranepest)
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- U
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14.
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15.
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28.

T'azon

29.

IIBeTHUK

KoHTypsl NpoeKTHPYEMBIX 3JaHUU HA TEHILUIAHAX HAHOCST IO OCEBBIM

pa3mepam, IPUHATHIM B CTPOUTEBHBIX YepTekax. Ha KOHType HaHOCAT B

Maciitade IMPOCMBI BOPOT C UX OCAMH U KOOPANHATBL oceﬁ, a TaK¥KC IMPOCMBI

neepeit. Homep 31anust Wiim coopy>KeHUsI MPOCTABJISIOT B IPABOM HUKHEM YTy

ero KoHTypa. [Ipumep uepTerxa reHepalibHOTO IJIaHa 3[JaHUs IPUBEJEH Ha puc. 3.2
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Puc. 3.2. IIlpumep 4epTeka reHepaabHOIO MJIAHA
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BepTI/IKaHBHaﬂ IJIAHWPOBKA B AUIIJIOMHOM IIPOCKTEC PCIIACTCA, KaK IIpaBuJIo, €
HCIIOJBb30BaHUEM OTACJIBbHBIX XapPAKTCPHBIX TOUYCK pCJII)C(I)a I10 yrjiamM S,HaHI/Iﬁ ny
BXOO0B. CneayeT TAKKC PCHIUTDb BBICOTHBIC OTMETKHU HanooIee XapaKTCPHBIX
TOYCK IIPOC3IKUX yacTen AOpoT.

BonootBon pemiaroT Takum o0pazoM, 4ToObl aTMOc(epHas Biara yaaisiiach OT
31aHUM HA Ta30HBI WM TIPOEIKYIO YACTh JOPOT.

MuHUMAaNBHBIN YKIJIOH TJIOIIAJ0K, TPOTYapoB U Aopor npuHumaior 10 %,
MakcumanbHbIi 30 %, 32 HCKIIOYEHUEM YUACTKOB C 0CO00 CIOXKHBIM pebedoM.

[IpoTuBONOXKapHBIE U CAHUTAPHBIEC PA3PBIBBI MEXKIY 3IAHUSIMU COOPYKEHUSIMHU
npuauMaroT corsiacHo CIT42.13330.2011 «I'papoctpoutensctBo. [InanupoBka u
3aCTpPOMKa TOPOJICKUX U CEJILCKUX MOCEIECHUM.» [ ].

Tabauya 3.3

YciaoBHbIe 0003HAYEHHSI 3JIEMEHTOB 31aHU, COOPYKEHUI U KOHCTPYKIUA

HaunmenoBanue [Inan Pazpes

DJIEMEHTHI 3[JaHUI U COOPYKEHUI

Crena,
MeperopoKa

[Ipoem 6e3 ~—
YETBEPTEHN B CTCHE

WU TIEPErOPOJIKE ? {

a) He JOXOISIIHI
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0e3 ueTBepTeit
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banka, mporos,
pacriopka
HE3aBHCHUMO OT
Marepuaia u
CCUCHUS
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IInuta, manens

pebpucteie / \
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To xe, II0CKHe

(cTLoIHBIE,

MHOTOIYCTOTHEIE, 1

COCTaBHBIE)
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Ceruaras
MeTaJuInyecKast .

pereTyaTas
a) BEpTUKaJIbHAas

0) ropu3oHTAIbHAS

Tabauya 3.3 a

ApmaTypHbI€ N3NNI

CrepxeHb apMaTypHBIi,
apMaTypHas IIPOBOJIOKa,
apMaTypHas nps/b, KaHaT

Koner crepxHsi COBMELIEHHOM
U300pakeHNH CTEKHEH pa3HOU
JUTHHBI

a) 0e3 KproKa | JIarKu
0) ¢ KproKoM

B) C JIAMTKOM

Komnen crepxHs ¢ pe3bOoit

1.5 ||

S

AHKep Ha HalpsAracMoM CTEpPXKHE
Ipsiin, KaHaTe

e

IIpeceuyenue crepxHen

a) 0e3 MepeBsI3KU UM CBAPKHU

0) Ipy HAJTMYUU TIEPEBI3KU




[Tyuok, kaHaT, apMaTypHas NpsIb
B KaHaJe

[Ty4ok, kaHaT, apMaTypHas PSIb
B KaHAJI000pa3oBaTele

ApMaTypHbBI KapKac WJIH CEeTKa

a) YCJIIOBHO

0) ympoIeHHO

ApMaTypHbIA KapKac WIN CETKA B
COBMEIIEHHOM M300paKeHUH




Tabnuya 3.3 6

Haumenosanue

[IIBBI CBapHBIX COEAMHEHMIT

3aBOJICKOU

MOHTAKHBIHI

pa3Mepbl, MM

[IloB cBapHOrO
COEIMHEHUS
CTBIKOBOTO-
CILTONTHOM

a) C BUIMMOM
CTOPOHBI

0) ¢ HEeBHAMMOM
CTOPOHBI

HHK KK KK

N ~N
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o)

X X
2 L .5
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To xe,
MIPEPHIBUCTHIN

a) C BUIMMOM
CTOPOHBI

0) ¢ HEeBHIMMOM
CTOPOHBI

HHK — XK

IToB cBapHOrO
COCIMHEHUS
yTJI0BOTO,
TaBPOBOI'0 WIIH
BHAXJIECTKY
CIUIOLIHOM

a) C BUAMMOM
CTOPOHBI

0) ¢ HEeBHAMMOM
CTOPOHBI

Al 1 1

XX XX XX

LI

To xe,
MIPEPHIBUCTHIN

a) C BUIMMOM
CTOPOHBI

0) ¢ HEeBHAMMOMU
CTOPOHBI

T TR

XX XX




IToB cBapHOrO
COCIMHECHUSA

©
©

BHAXJIECTKY
KOHTAKTHBIM,
TOYECUHBIA

[IloB cBapHOrO
COETMHEHUS
AJIEKTPO3aKIICIIOYHBI
1 BHaxJIECTKY (C
KpYTJIbl OTBEPCTHEM )
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Tabauya 3.3 6

DJIEMEHTHI ICPEBSHHBIX U3IETUN

Haumenosanue

N3o0paxeHune

CTBIK DJIEMEHTOB Ha CXEMAaTHYECKUX YEPTEIKaX
B Mactarade 1:100 u menpye

COG,Z[I/IHGHI/IG Ha HIITOHKAaX ACPCBAHHBIX

CoenmHeHne Ha HAreIIxX

a) TUTACTUYHBIX

B) KPYTJIBIX

1

'—-—-J




CoeanHeHNE Ha KOHHEKTOPax

=il

CoenuHenue Ha manbax —_

NLUL
1

]

|
L

CoennHenne Ha cKoOax

3.3. BapuaHTbI apXHUTEKTYPHO-IJIAHNPOBOYHBIX H KOHCTPYKTHUBHBIX
peleHuii MPOeKTHPYEMOr0 3AAHUS WIN COOPYKeHUSs!

BapuaHTbl apXUTEKTYypHO-IIJIAHUPOBOYHBIX M KOHCTPYKTUBHBIX PELICHUN
pa3palaThIBaIOT COTJIACHO 3a/1aHus Ha MPOEKTUpoBaHue. VX nenb—-abioop
ONTUMAJIBHOTO peweHus. s 3Toro 1eiaecooopa3Ho BOCHOIb30BaThCs pacyeTaMu
Ha OBM. Ha 3101 cTagnu nponu3BOJUTCS TAKKE BBIOOP CTPOUTEIBHBIX
MaTepHaOB U KOHCTPYKUMUA. OKOHYATENbHOE PELICHHE, TOATBEPKIECHHOE
TEXHUKO-9KOHOMUYECKUMHU OOOCHOBAHUSMU YTBEPKIAAETCS OCHOBHBIM
PYKOBOJUTENIEM IIPOEKTA U pa3padaTbiBaeTCsl HanboJiee NoAPOOHO.

B nosicautensHol 3anucke k BKP B paznene « Apxutektypa» 000CHOBBIBACTCS
BBIOOpP KOHCTPYKTUBHOM CHUCTEMBI M CXEMbI 371aHUs (0COOEHHOCTH 00bEMHO-
IJIAaHUPOBOYHOTO PEUICHUs, TEXHUUYECKAasi MM SKOHOMUYECKas 11eeco00pa3HOCTh
U T.1.), @ TAKXKE BbIOOP OCHOBHOT'O MaTepuaa HECYIINX KOHCTPYKIUN




(>xene300eTOHHBIE, METAJUTMUECKHE, JePEBSIHHbIEC, KOMOUHUpOBaHHbIE). [Ipu 3TOM
CCBIJIAIOTCSl HA UCTOUYHUKH, ITOATBEPKIAI0LME OOOCHOBAHHBIN BBIOOD.

OnuCchIBatOTCS CITOCOOBI 00eCIIeYeHHSI TPOCTPAHCTBEHHOM KECTKOCTH |
reOMETPUUCCKON HEU3MEHSIEMOCTH HECYIIIEr0 OCTOBA (HAIUYKe CBsA3el auadparm
KECTKOCTH, JUCKOM MEPEKPBITHI CO COOPHO-MOHOJIMTHBIMH IIIMTOHKAMH U JIp.).
Jlanee MPUBOIUTCS XapaKTEPUCTHKA OCHOBHBIX HECYIIIUX U OIPaXKIAIOIIHX
KOHCTPYKIIUH (OTACIBHO JIJIS HYJICBOTO IUKJIA M HaJI3EMHOMN YacTH 37aHMs) B
TabMuaHOM hopme.

3.4. U300paxkeHue MJIAHOB M Pa3pe30B MPOEKTHPYEMOro 00beKTa
CTPOUTEJILCTBA

[1naHb! 31aHAM, KaK IPABUIIO, PACIIONATralOT JIIMHHOM CTOPOH BIIOJIb
TOPU30HTAJIBHOM CTOPOHBI JIUCTA B ITOJIOKEHUH, IPUHATOM Ha F€HEPAIBHOM
IUIAHE, HJIM C IOBOPOTOM I10 OTHOLIEHUIO K 3TOMY ITOJI0KEHHUIO. [Ipn BBITONIHEHUH
IUIaHa 3TaXKa MOJIOKEHUE MHUMOUM T'OPU30HTAIIBHOM INIOCKOCTH pa3pesa
IPUHHUMAIOT, KaK IPaBUJO, Ha YpOBHE 1/3 BBICOTHI H300paXkaeMoro 3Taxa Ui 1 m
HaJ 1300pakaeMbIM ypOBHEM. B cilyyasx, Koraa OKOHHbIE IPOEMBI PaCIOI0KEHBI
BBIIIIE MHAMOW FOPU30HTAIIBHOM INIOCKOCTH pa3pesa, 0 NEPUMETPY IUIaHa
CJIEAYET pacIojaraTb CEYEHNsI COOTBETCTBYIOINX CTEH HA YPOBHE OKOHHBIX
IIPOEMOB.

[ImaHbl pacnoyiararoT Ha JIMCTE B MOPSAKE BO3PACTAHUS HYMEPALIUHU ITaXEN
CHHU3Y BBEpX WJIH CJI€Ba HaIpaBo. Eciu muiaHbl 3TaXeil MHOTO3TAKHOT'O 3/1aHUS
UMEIOT HEOOJBIINE OTIINYUSA APYT OT APYra, TO MOJHOCTHIO BBITOIHSIOT IUIaH
OJIHOT'O U3 dTa)KeH, HalIpUMeED, IIJIaH BTOPOTO ATaXa; I APYTUX ITaXKeH
BBITOJIHSIOT TOJIBKO T€ YaCTH IJIaHA, KOTOPbIE HEOOXOIUMBI JUIsl TOKa3a OTJINYUS
OT IIJIaHa, U300paKEHHOTO MOJIHOCTBIO.

B Ha3BaHMsX m1aHOB 3AaHHUA YKa3bIBAIOT WKW OTMCTKY YHMCTOT'O I10JIa 3TaxXKa.
HJIM HOMECP OTaxKa, NI 0603Ha‘{CHI/IC, COOTHOIICHHEC CCKYH_ICﬁ IIJIOCKOCTH.

Ha nnanax sTtaxxei HaHOCST U YKa3bIBaroT:

1) KoOpAMHALIMOHHBIE OCU 31aHUSI, PACCTOSHUSI MEXAY HUMU U KpaHUMU
OCSIMH, OCH Y J1e(OpMaIIMOHHBIX IIIBOB;

2) OTMETKH I10JI0OB, PACIIOJIOKEHHBIX HA PA3HBIX YPOBHSIX;
3) HampaBJI€HUE U BEIMYMHY YKJIOHA I0JIOB;

4) TONIIMHBI CTEH U MEPETOPOAOK U UX MPUBS3ZKU;



5) Bce (HE3aBUCHUMO OT pa3Mepa) MPOEeMbl, OTBEPCTHS, HUIIH ¢ HEOOXOIUMBIMU
pa3Mepamu U MIPUBS3KaMHU; JIJIsl IPOEMOB C YETBEPTSAMHU pa3Mephl MOKa3bIBAIOT Ha
HauMEHbIIIeH BeJTMYMHE TIpUeMa, pa3Mephbl MPOEMOB B TIEPETOPOIKAX HE
MIOKa3bIBAIOT;

6) 3amoJHEeHUs ABEPHBIX U OKOHHBIX MPOEMOB;

7) yCIIOBHBIE N300pa)KEHUS MOABEMHO-TPAHCIIOPTHOTO 000PYIOBAHUS U
MPUBS3KY OCEH KPAHOBBIX IMyTEH K KOOPAMHALIMOHHBIM OCSIM 3/IaHUSs;

8) HauMeHOBaHWE TTOMEIICHHUI HJIM TEXHOJOTUUECKUX YIaCTKOB C YKa3aHUEM
pa3MeniaeMbIX B HUX TPOU3BOACTB (111 TPOU3BOICTBEHHBIX 37JAHHH ) TIO
B3PBIBHOM, B3PHIBO-II0KAPHON U TIOKAPHOH OMACHOCTHU (KaTeropuu
MIPOU3BOJICTBA);

9) miomnaau NOMENIEHUH MPUBOIAT B HUKHEM MPABOM YIITy IJIaHA U
MOJTYEPKUBAIOT CIJIOIIHOW TOJICTOU JINHUEH;

10) Mapku 3J1€MEHTOB 37aHUM, HAIpUMEp, JIECTHMUILI;
11) ccbuiku Ha (hparMeHTHI U y3JIbI.

KoHcTpykuuu(ruionaaky, aHTpECOIM ), PaCloI0KEHHbIE BBIIIE YKa3aHHON
CEeKyIlel IOCKOCTH, N300paXaloT CXEMaTUYHO IITPUXITYHKTUPHOM JINHUEH C
JBYMS TOUKaMHU.

Koopannannonubie ocH 31aHNsI HAHOCAT Ha H300pakeHNE TOHKUMHU
MITPUXITYHKTUPHBIME JIMHUSMH C JUTAHHBIMH IITPUXaMHA U 0003HAYAIOT
apabckumu 1udpaMu WIK MPOMMCHBIMU OyYKBaMH pyccKoro andabuTa(3a
nckmouenneM 6yks 3, 1, O, X, bl, b) B kpyxkax guameTpoMm 6...12 M.
[Ipomycku B indpoBbIX 1 OYKBEHHBIX 0003HAUEHHUAX HE JAOIMyCcKaloTcs. Pazmep
mpudTa A7 0003HAYCHHUS KOOPIUHAIIMOHHBIX OCEH JODKEH OBITh OOJIbIIe
pa3mepa uudp pasMepHbIX YHCeN, MPUMEHIEMBIX Ha TOM K€ uepTexe B 1,5....2
pa3za. Ecnu st 0603HaueHus: KOOPAMHALIMOHHBIX OCell He XBaTaeT OyKkB andaBuTa,
MOCIIEAYIONME OCH 0003HAYAIOT ABYyMs OykBamu, Hanpumep, AA, bb.

[Mudpamu 0603HAYAIOT KOOPAUHAITMOHHBIC OCH TI0 CTOPOHE 3/IaHUS WU
COOPYKEHHS ¢ OOJIBIIIMM KOJTUYIECTBOM KOOPJIMHAITMOHHBIX OCCH.

[TocnenoBarenbHOCTH HUGPPOBHIX U OYKBEHHBIX 0003HAYEHUI
KOOPAMHALIMOHHBIX OCEH MPUHUMAIOT IO IJIaHy CJIeBa HAIPaBO U CHU3Y BBEPX.
O0603HaueHNs] KOOPAUHALMOHHBIX OCEH, KaK MPaBUIIO0, HAHOCAT IO JIEBOM U
HIDKHEH CTOpOHAM IUIaHa 3/1aHUS I COOPYKEHHUS.



JI71st OTIENBHBIX AIEMEHTOB HECYIIETO OCTOBA JIOMYCKAETCS PUMEHSTh
JOTIOJTHUTEIBHBIC OCH, KOTOPBhIE 0003HAYAIOT IPOOBIO: B YUCITUTEIIC TPUBOIST
HOMED MPEIICCTBYIOIIMN KOOPAMHAIIMOHHONW OCH, B 3HAMEHATEJIC — MOPSTIKOBBIH
HOMED JOTIOJHUTEIHLHOM OCH Ha YYaCTKE MEXKy CMEKHBIMUA KOOPIMHAIIMOHHBIMHU
ocsimu (puc. 3.3, a).

[Tpu HaMuMK B M300paXKEHUH OJJMHAKOBBIX 3JIEMEHTOB, PACIIOJIOKEHHBIX HA
PaBHBIX PACCTOSIHUAX APYT OT Apyra (HanmpuMep, 0OCei KOJOHH), pa3Mepbl MEXTY
TaKUMU 3JIEMEHTaMU IIPOCTABIISIIOT TOJBKO Havalle U B KOHIIE psaa (puc. 3.3, a).
Paccrosnue nepBoit pa3MepHOM JMHUU OT BBICTYITAOIIETO 3JIEMEHTA IIJIaHa
cienyeT npuHUMaTh 14 MM.

OTMETKH MOJIOB Ha IJIaHAX HAHOCST WJIU B MPSAMOYTOJIbHUKE, UM HA MOJIKE
JIMHUU-BBIHOCKHU. B 3THUX clydasix OTMETKHU YKa3bIBAIOT CO 3HAKOM «+» HIIH «—»
IpU OTMETKaX COOTBETCTBEHHO BBIILIE UJIM HIDKE HYJIeBoil (puc. 3.3, 0). JIlunuu-
BBIHOCKH JOJIKHBI OBITH 0€3 CTPEJIOK.

Hanpasnenue ykinona nona Ha ruiaHax yKasbIBalOT CTPEJIKOW, HaJl KOTOPOU B
BUJIE IECATUYHOMN ApOOU C TOYHOCTBIO IO TPETHETO 3HAKA MOCTABIISIIOT BEJINYUHY
yKJIOHY (puc. 3.3, B).

HanmeHoBaHMe MOMEIIEHUH PUBOAST UM HETIOCPEICTBEHHO HA YEPTEKE
1JIaHa, Wik B TabaudHou dopme (tadi. 3.4).
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Puc. 3.3. IIpumepsbl ykazanusi pa3mepos (a), 0TMeTOK M0JI0B (0) M YK0J10B (B) Ha
IJIaHAX 3aHHi

Tabnuya 3.4.

DKCIVINKAIMHA TOMeIleHuii

Kareropuss mnpousBoacTBa MO
HanmenoBanue [Tnomane, M B3PBIBHOM, B3PBIBOMIOXAPHOU M
MOKapHOW OMACHOCTH

Homep o
IIaHy

* JInst sKMITBbIX M OOILECTBEHHBIX 31aHui rpady «Kareropusi mpous3BoaCTBa O B3PHIBHOIA,
B3PBIBOIIOKAPHOM U IIOKaPHOM ONACHOCTU» UCKIKOYAIOT.
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Puc. 3.4. ®parmMeHT IJIaHA NPOU3BOJACTBEHHOT0 3IaHUS



Kareropun npou3BoicTBa YKa3bIBalOT 0]l HAUMEHOBAHUSIMUA MIOMEIICHUN B
MPSIMOYTOJILHUKE Pa3MEPOM 5X8 MM WJIH B TaOJuUIe « DKCITUKAIUS TOMEIIICHUIN
(tabu. 3.4). Homepa nmoMeleHuit Ha riaHaxX MPOCTaBIISIIOT B KPY>KKax JUAMETPOM
7...8 MM WJIH B OBaJiax.

dparMeHTHl Ha TUIaHaX 37aHU OTMEUaroT (PUTYPHOU CKOOKOM MIJIM Ha TOJIKE
JIMHUU-BBIHOCKHU. Eciu (hparMeHT nomMeliieH Ha APyroM JIMCTE pasjielia, TO MoJ
burypHO# CKOOKOM WM Ha TIOJIKE JIMHUU-BBIHOCKU JAIOT CCHUIKY Ha ATOT JIUCT,
Hanpumep, «PparmenT 3. Jluct 2».

[Ipumep BBINIOJHEHUS TJIaHA TPOU3BOACTBEHHOIO 3/TaHUS IPUBEJICH Ha pucC 3.4.
Pa3pessl BRIMOTHSIOT Tak, YTOOBI B M300paKeHNE TTOTAJIA TPOEMbI OKOH, BOPOT H
nBepeit. Ha n3o0paxenuu pa3zpesa CXeMaTHIeCKH TOHKOM MMTPUXOBOM JIMHUEH
MIOKAa3bIBAIOT TOHHENW U QyHIAMEHTHI 31aHus (B y4eOHbIX meisix). [lon Ha rpyHTe
M300pakaroT OJTHOM CILJIOITHOM TOJICTOM JIMHUEH, TT0JT Ha MIEPEKPBITHH U KPOBJIIO
— OJIHOM CIUIOIIHOM TOHKOM JIMHHMEHW HE3aBMCHUMO OT YHCJjla CJIOEB B UX
KOHCTPYKIIMU. PacnonokeHne pa3pe3oB Ha JTUCTaX MPUHUMAIOT B
MOCJIEIOBATEILHOCTH UX HyMEpaIlMK CJI€Ba HAIPABO UJIM CBEPXY BHU3. B
HA3BaHUAX Pa3pe30B MOKA3bIBAIOT 0003HAYCHNE COOTBETCTBYIONIEH CEKYIIICH
IJIOCKOCTH, Harpumep, «Paspe3 1— 1».

OTMETKH YPOBHEHN OT OTCUETHOTO YPOBHS (YCIOBHOM «HYJIEBOI» OTMETKH)
MOMEIIAIOT Ha BBIHOCHBIX JTUHUSX WM JTUHUSIX KOHTYpa U 0003HAYAIOT CTPEJIKOI ¢
1oJI04KOi (puc. 3.5, 3.6), IpH 3TOM CTPEJIKY BBITOIHIIOT OCHOBHBIMH JIMHUSMHU
JTIUHOM 2...4 MM, IPOBEJEHHBIMHU O] YTII0M 45° K BBIHOCHOU JIMHUM (JIMHUH
KOHTYypa). HyneByto OTMETKY U OT METKY BBILIE «HYJIEBOI» YKa3bIBAlOT O€3 3HAKA,
HIDKE «HYJIEBOI» — CO 3HaKOM « — » (Hampumep: 3, 600).

BbeiHOCHBIC HaJIIMCH K MHOTOCJIOMHBIM KOHCTPYKIUAM CJIEAYET HAHOCHUTL B
MMOCJICA0BATCIbHOCTH CBCPXY BHU3 MJIM CITpaBa HAJICBO.

Ha pa3pe3ax HaHOCAT 1 yKa3bIBarOT:

1) KoOpAMHALIMOHHBIE OCH 3[aHUS U PACCTOSIHUS MEXIAY HUMU U KpallHUMU
OCSIMH;

2) OTMETKHU YPOBHS 36MJIM, YUCTOTO MOJIa 3TAXKEN U IJIOMIA/I0K;

3) OTMETKHM Bepxa 1 HH3a OKOHHBIX IPOEMOB, BEpPXA Mapanera Wik KapHHu3a,
T'OJIOBOK PEJIbCOBBIX ITyTEN KPAHOB U T.J.;

4) TOJIKWHY CTCH U UX IIPHUBA3KY K KOOPAWMHAIWMOHHBIM OCSIM 3J1aHUA;

5) cocTaB MOKPBITHS.
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3.5. Il1aHbl KPOBJIM U MOJIOB
Ha nnane xpoBnu (KpbIIIY) HAHOCHT:

1) kpaliHre KOOPAMHALIMOHHBIE OCH C YKA3aHUEM PACCTOSHUSA MEKY HUMH,
ocu 1e(OpMaIIMOHHBIX [IIBOB, B MECTAX YCTYIIOB B IUIaHE U MIEPENaOB BHICOT, Y
BOJIOCTOYHBIX BOPOHOK U TOPLIOB (pOHApEI;

2) pa3Mephl YYaCTKOB C pa3IMYHON KOHCTPYKIIUEH U MaTEPUATIOM KPOBIU
(KpBIIN), HAMPUMEP, C JIETKOCOpachIBaeMOM KPOBJIEH;

3) MapKu MOKapHbBIX JECTHULL, 3JIEMEHTOB METAJUNIMUECKUX OTPakKACHUN
KPOBJIM U JPYTHUX 3JIEMEHTOB;

4) cxeMaTUYeCKUN NOTEPEUHBIN MPOQPUIb KPOBIU KPBIIIU C YKa3aHHUEM
HAIIPaBJICHUS U BEJIMYMHBI YKIOHOB ITOKPBITHS;

5) 0003HaYEHUS MECTHBIX YKIIOHOB;

6) BBIXOJIbI HA IOKPBITHE;

7) MOKpHITHE U OJIAr0yCTPONCTBO AKCILUTYaTHPYEMBIX KPBIIIL.
[Tpumep BEITIOTHEHUS TIaHA KPOBIIM MIPUBE/ICH Ha puc. 3.7.
Ha njiaHax moJioB HAHOCAT U U300PaKAIOT:

1) xoopAMHALIMOHHBIE OCH 3/1aHus (KpaiHue, y 1e(OPMAIIMOHHBIX IBOB U Y
IPAHMI] YYACTKOB C NIOJJAMH PA3HOI'O TUIIA), PACCTOSHUS MEXKAY KPAHUMU OCAMH;

2) CTEHBI 3JaHUs U IEPETOPOAKH (KpoMe COOPHO-pa300pPHBIX,
yCTaHaBIMBAEMbIX Ha MOKPBITHE I10JIa);

3) mpoeMbI BOPOT;
4) KeJNe3HOJJOPOKHBIC U TEXHOJIOTHUECKHE HATIOJIbHBIC PETLCOBBIC MTYTH;
5) TpaHUIIBl YYACTKOB C MOJAMH Pa3INYHON KOHCTPYKIIHH;

6) NpUBSA3KY K KOOPJAMHALUOHHBIM OCSM I'PaHUL] Y4aCTKOB C ITOJIAMH Pa3HOIO
THUIIA, HE OTPAHUYCHHBIX CTEHAMU, IIEPErOpOAKAMHU WIM KOOPIAUHALMOHHBIMU
OCSIMY;

7) TUIIBI TIOJIOB.
O0603HaueHMS TUTIOB IOJIOB MPOCTABJISIOT B KPY>KKE TUAMETPOM 5 MM.

[Tpumep BBINOTHEHUS TUIaHA M1OJIOB MPUBEIEH HA pUC. 3.8.



Ha nmucTkax ¢ n300pa’keHreM MIaHOB MOJI0B MOMEIIAIOT SKCIUTHKAIIAIO TIOJIOB
o ¢hopme, IpUBEICHHON B TabI. 3.5.

Tabnuya 3.5.
HammMeHnoBanue nian CxeMa 110712 HITH
Tum mona o Onementsl Tojila | Ilnomans moia,
IIOMEILEHUS 110 HOMED y3J1a IO 5
MIPOCKTY M UX TOJIIIMHA M
MIPOEKTY cepuu

3.6. @acaapl, HAPY:KHASI 1 BHYTPEHHSS OTAEJKA

B nHaumenoBaHum ¢acaja yKkasplBaloT KpalfHUE KOOPIUHAIMOHHBIE OCH
M300paXEHHOI0 Ha UyepTexe ydyacTka (Harnpumep: ¢acang 1—31).

Ha (bacaﬂax HAHOCAT U YKA3bIBAIOT:

1) KOOpIMHALIMOHHBIE OCH 3/1aHUsI, MPOXOASAIINE B XapaKTEPHBIX MECTax
dacanoB (Hanpumep, KpaitHue, y Ae(OpMaIlMOHHbBIX I1IBOB, B MECTAX YCTYIIOB B
IJIaHE U Mepenaja, BhICOT);

2) OTMETKU YPOBHSI 3€MJIM, BXOJHBIX IJIOMIAJ0K, BEpXa CTEH BEpXa U HU3a
IIPOEMOB U PACIOJIOKEHHBIX Ha pa3HbIX YPOBHAX 3JIEMEHT (pacanoB (Hampumep,
KO3BIPHKOB, BHIHOCHBIX TaMOYpoB). [lomyckaeT OTMETKHM HU3a U BEpXa MPOEMOB
YKa3bIBaTh Ha pa3pe3ax;

3) TUIBI 3aNI0JIHEHHSI OKOHHBIX MIPOEMOB, €CJIM OHU HE BXOJISIT B COCTaB
AJIIEMEHTOB COOPHBIX KOHCTPYKIIMI CTEH;

4) BUJT OTJENKH OTACITBHBIX YYACTKOB CTE€ OTIMYAIOIIMXCS OT OCTATBHBIX
(mpeoOnagaromumx);

5) Hapy’KHBIE TIOXKAPHBIE U YBAKyal[MOHHBIC JICCTHHIIBI, PUMBIKAHHUE TaJIepeil;
6) CCHUIKM Ha ()parMeHThI U Y3JIbl.
[Tpumep n3zo0paxenus acana npuBeaeH Ha puc. 3.9.

Hapy:kHas oTaenka onuchiBaeTcs B TAOIUIHON (popme, B KOTOPOit
YKa3bIBAOT XAPAKTEP OTAEJIKH [IOBEPXHOCTEN CTEH, NAHENEH, JIEMEHTE
KOHCTpYKUuH (Tadm. 3.6).
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Tabnuya 3.6

Haumenosanue Bun otnenku

OG.HI/IL[OBKa KCPaAaMHUYCCKUMHU TIJNIMTKAMU TUITA

LloxonbHBIC TTaHEIH
«kabanunk» 'OCT..., user...

OO0nMIIOBKA METKOPa3MEPHBIMH
CteHoBbIE TaHEIH kepamuyeckumu mutkamu tuna 'OCT.. .,
BET...

BHyTpeHHss 0T/eNKa OMMCHIBAETCS B MOSACHUTEIBHOMN 3aMTUCKE B TAOIUYHON
dbopme. BemoMocTs oTnenku nmomenieHui B Tadm. 3.7.

Tabnuya 3.7

CreHbl WK Hwuz cren umu

IToTomok

HanmeHnoBan MEePETOPOJIKH MEePEropoI0K

W€ WA HOMEP Bun Bun [Ipumeuanue
ITmoman Bun ITmoman ITmoman
IIOMEIEHUI ) ) OTHEIK 5 OTHEIIK
b, M OTHEIKHA b, M b, M
u u

3.7. NnxeHepHoe 000pyAOBaHHUE

B nosicauTenpHOi 3anucke HEOOXOAMMO IPUBECTU CBEICHUS O
BO/IOCHA0KEHUH, KaHAJIN3allUU, OTOTNIEHUH, BEHTWISILIUH, 3JIEKTPOCHAOKEHUU U
T.1. [IpuBenem npumep:

1) BOOONIPOBOI—XO03SIIICTBEHHO-MIUTHEBOM M MPOTUBOMOKAPHBIA OT TOPOJACKON
CeTH;

2) KaHAIM3AUA—XO03iCTBEHHO-(DEeKaIbHasl, C BBIITYCKOM B TOPOJICKYIO CETh;

3) oTorieHue—IIeHTpaIbHOE OT ropojckoi TOL, c mapameTpamu
termionocurens 130... 70°C ;

4) ropsiuee BogocHa0xkeHue—oT ropojckon TILI;

5) anekTpocHabKeHne — OT BHEUTHEH TpaHCHOPMATOPHOU MOICTAHITUH
HanpspkeHuem 380/220 B;

6) c1ab0TOYHBIE YCTPOMCTBA — paano, TenedoH, TeneBuACHNE, YacohUKaIs
U T.1.

[Tpu HEOOXOIMMOCTH YKA3BIBAOTCS TAKKE MEPOTIPHUSATHUS 110 OTPAHUICHHIO
nIyma, BUOpaIuu, 1o KOHJAUIMOHUPOBAHUIO U TepMETU3allUU MIOMEIICHUH U T. 1.




3.8. IIpoTuBONOXAPHBIE MEPONIPUATHSA

HeobOxonmuMmo yka3ath cTeneHb OTHECTOMKOCTH 3aHUS, XapaKTEPUCTUKY
YYaCTKOB I10 B3PBIBHOM, B3PBIBOIIOKAPHOMN U NOKAPHOU OITACHOCTH.
[lepeuncnsiroTCss KATErOPUU OTHECTOMKOCTHU U MPEAEN paCHPOCTPAHEHHS OTHS IS
OCHOBHBIX HECYIIUX U Orpaxkaaroimux KoHcTpykuuii corsiacHo CT COB 383—76
«IIpoTrBONOKAapHBIE HOPMBI IPOEKTUPOBAHUSA 31aHUN U COOPYKEHUI;
npwioxenuilt Kk Hemy u CHull 2.01.02—S85.

OnuceIBalOTCS OCHOBHEIC IMPOTHUBOIIOXXAPHBIC MCPOIIPUATHSA 110 3alIUTC 3aHUA
OT OI'HA M AbIMA, I10 3alIUTC OT OIHs OCHOBHBIX CTPOUTCIIbHBIX KOHCTpYKI_II/Iﬁ 141
IMMOBBIICHUTIO UX IIPCACiIa OTHECTOMKOCTH.

[ToapoOHO XapakTepU3yrOTCs MIaHbl 3BAKYAIIMH JIFOJIEH U3 MOMEIEHUH C UX
XapaKTEPUCTUKOM, ITIMHOM IyTH 3BaKyalllH, KOJUYECTBOM BBIXOJ/IOB, C YKa3aHHUEM
MaKCHUMaJbHOU y/aJeHHOCTH pabOYMX MECT WJIM IOMEUICHUH OT 9BaKyallMOHHBIX
BBIXO/IOB.

JIJ11 MHOTOATaXKHBIX 37JaHHH MOAPOOHO OMUCKHIBAIOTCS KOHCTPYKTHBHO-
IJIAHUPOBOYHBIE PELICHUS JIECTHUYHBIX KJIETOK, IPUHATHIE TUIIBI B COOTBETCTBUU
co CHullom (3agpiMirieMble, HE3aIBIMIISIEMbBIE). BBIXObI HAa TOKPBITHSI,
BO3MO>KHOCTb IIEPEX00B B CMEXHbIE CEKLIUHU KUJIBIX JOMOB, HAJIMUNE
JIOTIOJIHUTEbHBIX MMOKAPHBIX JIECTHUIL U JIFOKOB U T.JI.

3.9. TexHMKO-IKOHOMUYECKHE MOKA3ATEIN APXUTEKTYPHO-CTPOUTEIbLHBIX
peleHui

[To npuHATOMY 00BEMHO-TUIAHUPOBOYHOMY PEIICHUIO MTOACUNTHIBAIOT
TEXHUKO-IKOHOMHUYECKHUE TIOKA3aTENN [0 FeHEPAIbHOMY IIaHY U
IPOEKTUPYEMOMY 31aHUIO.

TexXHUKO-3KOHOMUYECKHE MMOKA3ATENH 10 T€HEPAJIbHOMY IUIaHy:
[Inomans yyacTka B rpaHULIax OTBOAA, ra
[Imomaap 3acTporky, ra
[Imomanp o3eneHeHus, ra
[Inomaas AOPOT U IJIOMIAJA0K C TBEPABIM MOKPBITUEM, T'a
[InoTHOCTH 3acTpoiiku, %o

TexXHUKO-2KOHOMHYECKHE MTOKA3aTEIIM I10 IMPOCKTUPYEMOMY 3JaHUIO!



OO0wiast I0THOCTD, M?

I[nomans 3aCTpOMKHU, M?

Kunast mioowmwaab, M

[T1omaab JeTHUX TOMELICHUH, M°

[IpuBenennas o0Las IOMAAbL [0 JOMY B LIEIOM, M
PaGouas miomanb, M

CTpouTenbHBIA 00bEM HaJ3eMHOM YacTu, M
CTpOHTENBbHBINA 00bEM MOA3EMHON YaCTH, M°
CTpOUTENLHBIN 00BEM 31aHUS B LIEIOM, M>

PacueT TeXHHMKO-DKOHOMHUYECKHUX MOKa3aTeNei 10 reHepaibHOMY TIJIaHy
3/1aHUS IPOU3BOIST B CpaBHEHUH U pexoMeHnanusimu CHull.



4. TEXHHUKO-9KOHOMMWYECKHUE OCHOBBI HIPOEKTUPOBAHUSA
CTPOUTEJIBHBIX KOHCTPYKIIUI

4.1. Buabl CTPOUTEJbHBIX KOHCTPYKIMA M NpeIbsBJisieMble K HIM

TpeOOBaHUS

CtpouTtenbHble KOHCTPYKIIUH 3/1aHUI U COOPY>KEHUH BBHITIOTHSIOT HECYIIIHE
U orpaxkaaronme QyHKINH, a HEKOTOPbIE X BUBI BHIOIHSIOT OJHOBPEMEHHO 00€
byHKIIANA

B 3aBucuMocTH OT TOr0, Ha KAKHME HArpy3KH pacCUUTaHbl CTPOUTEIIbHbBIE
KOHCTPYKLIMH, OHU TIOAPA3ACIISIOTCS Ha:

— HecylIue, BOCIPUHUMAIOIIUE COOCTBEHHBIN BeC, IaBJICHHUE BETPA, BEC
MOKPBITUIA U IEPEKPHITUI CO BCEMHU JEHCTBYIOUIMMHU HA HUX HArpy3KaMu, BEC
KpPaHOB U T.JI.;

— caMOHecYyIlMe, BOCIPUHUMAIOIINE HArPY3Ky TOJIBKO OT COOCTBEHHOTO
BECA; €CJIM PeUb UAET O CTEHAX, TO ELIE U OT BECA CTEH BBIIIEIIEKAIINX ITAKEN, A
TaK)K€ BETPOBYIO Harpys3Ky;

— He HecylIue (B TOM YHKCJIC HABECHBIE), BOCIPUHUMAIOIINE TOJIBKO
Harpy3Ky OT COOCTBEHHOT'O Beca M BETpa B MPEeNax 0JHOI0 3Taxka BBICOTOM J10
6M (CTEHBI); MpU OOJBIIECH BHICOTE 3TaXka CTEHBI OTHOCAT K CAMOHECYIITUM.

B 31anusAx ¢ caMOHECylIMMU U HE HECYIITUMM HAPY>KHBIMA CTEHAMU
OCHOBHBIE HAarpy3KH IEPEIAI0OTCS HAa KapKAC U ITONEPEUYHbIE KOHCTPYKIUH
3JIaHUII.

CrpouTenbHble KOHCTPYKIIUU OTIMYAOTCSA OT APXUTEKTYPHBIX YacTEU
3/1aHHSI TEM, YTO pa3Mepbl X CEYEHUM onpeaenstorca pacuetoM. OHu
M3TOTaBJIMBAIOTCS U3 PA3IIMYHBIX MATEPUAJIOB B 3aBUCUMOCTH OT NPEIbSABIIIEMbIX
K HUM TpeOOBaHMM, MECTHBIX YCIOBUN CTPOUTENIBCTBA, SKOHOMUYECKUX U APYTUX
cooOpaxeHuil. OCHOBHBIM BHUJIOM CTPOUTEIBHBIX KOHCTPYKIIUN CUUTAIOTCS
KeJIe300€TOHHBIE, KOTOPBIE SABIISIOTCS OCHOBOM COBPEMEHHOIO KalUTaIbHOTO
crpoutensbCeTBa. LIIMPOKO NCTIONB3YIOTCS TaK)KE METALNINYECKUE KOHCTPYKIIUH,
0CO0eHHO cTalibHbIe. [IpUMeHsIIOTCs cTpouTeIbHbIE KOHCTPYKIIUHU U3
AJIFOMMHHEBBIX CIIJIAaBOB, IEPEBa U MIacTMAcC. bob1oe KOJIMUECTBO OOBEKTOB,
0COOEHHO >KWJIBIX U OOILECTBEHHBIX 3[aHUI, BO3BOAUTCS U3 KAMEHHBIX U
apMOKaMEHHBIX KOHCTPYKIHUU.



B oTannmBaeMbIX 31aHUAX AJIS TOBBIICHUS TETNIOTEXHUYECKUX CBOWCTB
OTPaXKIAIOLINX KOHCTPYKLUUH MPUMEHSIOT TPUPOIHBIE IOPUCTHIE KAMHH
(M3BECTHSK-PAKYIIEYHUK, TEM3Y, Ty} U Ap.), UCKYCCTBEHHbIE — KUPIUY U
KepaMuyecKue OJIOKH, MaHEeNIU U OJIOKU U3 JIETKMX OETOHOB, IBYX- U TPEXCIOWHBIE
KOHCTPYKLIMH, B KOTOPBIX OJMH U3 CJIOEB, BHIOTHSIIOUINX TEIIO3aIUTHHIC
(GYHKIIMH, U3TOTABIUBAETCA U3 JIETKOr0 OETOHA, MUHEPATIOBATHBIX TUIUT,
MOJIUCTUPOIIA U APYTUX 3(PPEKTUBHBIX YTEIUIUTENCH.

Jls paBHIIBHOTO BRIOOpA MaTepuaia CTPOUTEIbHBIX KOHCTPYKIIUMA
HEOOXOMMO YUUTHIBaTh UX OCHOBHBIE CBOICTBA.

Bec. [Ipu npouux paBHbIX YCIOBUSX MPEANOUYTEHHUE CIEAYET OTAaBaTh
HanoOoJIee JETKUM KOHCTPYKIHSAM. JTO YMEHbIIIAET TPAHCIIOPTHBIE PACXOJIbI U
obJierdaeT MOHTaX, a KpOME TOTO CHIDKAeT Harpy3Kd Kak Ha JaHHYIO
KOHCTPYKITUIO, TaK U HA BCE HIDKENeXarue noanuparomme. Kak BugHo u3 Tadi.
4.1. mo 3TOMY MOKa3aTeI0 HanboJiee BHITOJHBIMHU SIBJISIOTCS METAJTHICCKUE
KOHCTPYKIIMH, @ HAUMEHEE BbITOJIHBIMUA — KAMEHHBIE.

Tabauya 4.1.

CpaBHMTe/IbHBII BeC HECYIIMX CTPOUTEILHBIX KOHCTPYKIMI U3 Pa3jJMYHbIX MaTepHAJIOB

Mapkep Craas AJIIOMHHHEBbIE Hepeso Kene3odeTon Kamensn
CHJIOBOTO CILJIABBI
BO3/1eHCTBHUA
Cokarue 1 - 1...1,5 3,7 15...25
N3ru6 1 0,3...0,5 1...1,5 2,6 -

OrnecroiikocTh. Hanbonee oruecTONKUME SBJISIOTCS JKeJIe300€ TOHHBIE,
OCTOHHBIC M KAMEHHBIC KOHCTPYKIIHMH. J[0CTaTOYHO OTHECTOWKHUE ICPEBSIHHBIC
KOHCTPYKITUH, HO OHU BO3ropaeMbl. MeTauIMYeCKrue KOHCTPYKITUH HEOTHECTOMKH.

JloaroBe4yHocTsh. XKenez00eToHHbIE, OETOHHBIE U KAMEHHbBIE KOHCTPYKIIMH B
HEarpecCUBHBIX Cpefax OTINYAOTCS HanOoJbIIeH J0JIroBeyHOCThI0. [Tpu
Ha/JIeKAIEM YX0/1€ METAITMYECKHE KOHCTPYKIIUU TaKKE MOTYT OBITh
JOJITOBEYHBIMU. J[epeBsSHHBIE KOHCTPYKLIUM HAUMEHEE TOJITOBEYHBI, OHU TPEOYIOT
3aIIUTHI OT YBJIAXXHEHUSI U THUCHUS.

IKCILUTyaTALMOHHBIE pacxoabl. CTpOUTENbHbIE KOHCTPYKLUU U3
&Kese300eToHa, 0eTOHA, KaMHsI, aJIFOMUHMS, [1JJACTMACC ITPAKTUYECKH HE
HYKIAIOTCS B TAKUX pacxojax. /epeBsiHHbIE KOHCTPYKIUHU TPEOYIOT PacXo10B AJis



O0pBOBI C THUEHUEM U PACCTPONCTBOM CTHIKOBBIX COCIMHEHUHN, CTAIbHBIC
KOHCTPYKLIMHU — C KOPPO3HEH.

Haubob1iee npuMeHeHnEe B COBPEMEHHOM CTPOUTENBCTBE MOITYYHUIIU
COOpHBIE KeN1e300€TOHHBIE KOHCTPYKIIMH, 3HAUUTEIBHOMY POCTY IPOU3BOCTBA
KOTOPBIX CIIOCOOCTBOBAJIO CO3/IaHUE PA3BUTON CETH MPEANPUATHI, BO3SMOKHOCTD
IIMPOKOTO MCIIOJIb30BAHMS MECTHBIX JICHIEBBIX MaTepuaoB (Tiecka U meOHs ) u
KOHOMHUU AePUIUTHOHN cTanu. Hapsay co cOOpHBIMU MCTIONB3YIOT MOHOHUTHBIE
&KeJIe300€TOHHBIE KOHCTPYKIIUU, OETOHUpYyEeMble Ha MECTE CTPOUTENbCTBA. Bee
OoJbllIee IPUMEHEHUE HAXOAAT METAIIINYECKHE KOHCTPYKIIUU, B OCOOEHHOCTH
JIETKHE 3aBOJICKOTO U3TOTOBJICHHUS, @ TAK JK€ KIJIEEHBbIE AEPEBIHHbBIE KOHCTPYKIIHH.

CtpouTesbHble KOHCTPYKIIMH JTODKHBI YIOBIETBOPSITH PA3IMUHBIM
TpeOOBAHMSM: IKCILTYyaTAIIMOHHBIM, TEXHHYECKIUM, SKOHOMHYECKHM,
MPOU3BOJICTBEHHBIM, 3CTETUYECKUM U .

DKCIUTyaTallMOHHBIE U TEXHUYECKHE TPEOOBAaHMSI 3aKITFOYAIOTCS B TOM, YTO
CTPOUTETHHBIC KOHCTPYKIIUU JOJKHBI OBITh YIOOHBI B OKCILTyaTaIluy 3aHUN
(coopyX’eHui) 1 UMETh I0OCTATOUYHYIO TPOYHOCTh, YCTOMYMBOCTD, BBIHOCIUBOCT,
HKECTKOCTh, TPEIIMHOCTOMKOCTh, 0OeCTieurBas JOJITOBEUHOCTh 3[JaHUN U
coopykeHuil. OTHUM U3 OCHOBHBIX TPEOOBAHUI SIBISETCS UX SKOHOMUYHOCTb.

DKOHOMHUYHOCTbh KOHCTPYKIIMH 3aBUCHUT OT Pacxo/ia U CTOMMOCTH
MaTepHaJIOB, CTOMMOCTH U3TOTOBJICHHS, TPAHCIIOPTUPOBAHUS, MOHTAXa U
BEJIMUYMHBI SKCIUTyaTallMOHHBIX pacxoAoB. [loaTomy mpu BeIOOpE KOHCTPYKIMH
HEOOXOMMO YUUTHIBATh TPYJOEMKOCTh €€ U3TOTOBJICHUS U MOHTaXa, COKpaIleHHe
CPOKOB CTPOUTENBCTBA 3JaHUI (COOPYXKEHUI). DKOHOMUYHOCTh 3aBUCHUT TaK K€
OT TUIA KOHCTPYKIUHU (HapUMeEp, MIOCKOCTHOM — apKH, (pepMbl WK
POCTPAHCTBEHHOM — 000JIOUKH, CKJIA/IKH ), KOHCTPYKTUBHOW CXEMbI 3/1aHMUS,
COOTHOIIEHUS] OCHOBHBIX pa3MePOB (HAIIPUMEP, OTHOIIEHHUE BHICOTHI (PEpMBI MIIH
OaJKy K MPOJIETY WJIM CTPEJIbI MOAbEeMa apKH UM 00O0JIOUKH K MPOJIETY U T.IL.).

[Tpu BBIOOpE KOHCTPYKTUBHOTO PEIICHUSI 0CO00€ BHUMAHUE CIIETYET
YAENATh MPUMEHEHUIO HHIYCTPHAIBHBIX TUIIOBBIX H3JIEIHI MacCOBOTO
npou3BojaAcTBa. [I[puMeHeHre YHU(DUIIMPOBAHHBIX TUITOBBIX U3CITNN MTO3BOJISET
MaKCHUMaJIbHO MEXaHU3HPOBATh U aBTOMATU3HPOBATh MTPOIIECC UX U3TOTOBIICHUS,
YTO 3HAYMTEILHO YJICIIEBISET KOHCTPYKIIUH, YIIPOIIAET U YCKOPSET MPOIECC UX
MOHTaKa Ha CTPOUTENBbHOH TuIomaake. CHUKEHHE pacxoa MaTepHaioB M MaCChI
KOHCTPYKITUU JIOCTUTAETCS TaK e BEIOOPOM HanboJiee pallioHaIbHON B
CTATUYECKOM OTHOIIICHUHM CXEMbI U YCTAHOBJICHNE PACUECTHBIM ITyTEM WJIU TIO



KOHCTPYKTUBHBIM COO6pa)KeHI/I$IM MHWHHUMAJIBHO JOITYCTHUMBIX pasMCpoOB
IMOIICPCUYHBIX CEYCHHUM DJIEMEHTOB KOHCTpYKHPIﬁ.

TexHUKO-3KOHOMUYKCKOE 000CHOBAHHE BHIOOpA TUIA CTPOUTEIBHBIX
KOHCTPYKIIMH TIPEeACTaBIsAeT CO00M BaKHEHUIIINM 3Tl MPHU MPOSKTUPOBAHUHU
3IaHUM U COOPYKEHUM.

BakHbIM mOKazaTeaeM CTPOUTENBHBIX KOHCTPYKIIUHN SBIISIETCS
WHyCTPUATbHOCTh, BO3MOKHOCTh MAKCUMAaJIbHO MEXaHU3UPOBATh U
aBTOMATU3UPOBATH MPOLECC 3aBOJACKOT0 U3rOTOBJICHUSI KOHCTPYKIIUN WU UX
yacTel 1 MOHTa)ka Ha cTpoiIuiomaake. Hanbonee nHAyCcTpUaIbHBI
METAJJTHYECKUE U COOPHBIE KeIe300€TOHHBIE KOHCTPYKIIMK. K HHIyCTpHaIbHBIM
OTHOCSITCS TaK K€ JICPEBSIHHBIC KOHCTPYKIIUU 3aBOJACKOTO U3TOTOBJICHUS U
KPyIMHOOJIOYHBIE KAMEHHBIE KOHCTPYKIIHH.

Br16op marepuana aJisi CTpOUTENbHBIX KOHCTPYKUIUN IPOU3BOIUTCS HA
OCHOBE TpeOOBaHMI, TPEIBABISEMBIX K COOPYKEHUIO C YUETOM YCIOBUN UX
AKCILTyaTallH, TOJITOBEYHOCTH, OTHECTOMKOCTHU U Ap. Eciu 3TuM yciioBusmM
OTBEYAIOT CTPOUTEIbHBIE KOHCTPYKIIMU U3 PA3IMYHBIX MAaTEPUAIIOB, TO BHIOOD
IIPOU3BOUTCS U3 COOOPAKEHUI TEXHUKO-IKOHOMUYECKOU 11€71ecCO00pa3HOCTH B
KOHKPETHBIX YCIOBUSAX CTPOUTENHCTBA.

CoOopHble xej1e300eTOHHbIE KOHCTPYKIMHU B COBPEMEHHOM CTPOUTEIHCTBE
UMEIOT HanOosbIee pacpocTpaHeHne. OCHOBHBIMH IMPEUMYIIIECTBAMU UX
SIBJISIETCS] BRICOKASI MHAYCTPUATBHOCTDh U BOBMOXKHOCTH IIIMPOKOTO MTPUMEHEHUS
JIEIIEBBIX MECTHBIX CTPOUTEIILHBIM MaTEPHAJIOB.

B cO0opHBIX k€51€300€TOHHBIX KOHCTPYKIIUSAX CJIEAYyeT MPEUMYIECTBEHHO
MPUMEHSITh BEICOKOIIPOUHBIE MaTepHaiibl (0eTOH U apMmaTypy). [lo Bo3MokHOCTH
HEO0OXOJIMMO OTAaBaTh MPEANOYTEHNE MPEABAPUTEIILHO HAMPSHKEHHBIM
KOHCTPYKIIUSIM, a TaK K€ U3JICTUAM U3 JETKUX OCTOHOB Ha MTOPUCTHIX
3aMOJHUTENSAX U TYEUCTHIM OETOHAM.

MoHOJIMTHBIE KeT1e300eTOHHbIe KOHCTPYKIIUM 110 CPABHEHUIO CO
COOPHBIMHU UMEIOT PSiJI MOJIOKUTETBHBIX Ka4e€CTB — OTCYTCTBUE CTHIKOB,
HEPa3pe3HOCTh KOHCTPYKIIUH, 00JIe€ BBICOKAsS dKECTKOCTh 1 MOHOJIUTHOCTh, UTO
CHIDKAET PacXoj] MaTepHUaioB, yBEIIMUUBAET CEHCMOCTOMKOCTh. OTHAKO UX
MIPUMEHECHUE YKOHOMUYECKHU BBITOJIHO, KaK MPABUJIO, B CICAYIOIIUX CIydasx:
KOTI'/Ia BO3MOKHO MCIOJIb30BaHUE MHOTOKPAaTHO 000pauyMBaeMoM, epecTaBHOM
WJIM CKOJIB3SIIIEH OnamyOKu; IPH CTPOUTENILCTBE OOBEKTOB, B KOTOPHIX
pUMEHEHNE YHU(PUITUPOBAHHBIX COOPHBIX JIEMEHTOB HEBO3MOXKHO; KOT/1a



OETOHMPOBAHHUE KOHCTPYKIIMI HA MECTE CTPOUTEIHLCTBA HE CHUXKAET TEMIIOB
BO3BE/ICHUS OOBEKTA U HE IPEMSATCTBYET OJHOBPEMEHHOMY IIPOU3BOICTBY APYTUX
paboT; B FO)KHBIX U CEICMUYECKUX paliOHaX.

B mocnenHue roibl MOHOJIUTHBIC KEJIe300€TOHHBIE KOHCTPYKIIMHU TIOTy4YaroT
BCe OOJIbIIIee Pa3BUTHE, UX YCIIENTHO MPUMEHSIOT MPU CTPOUTEITHLCTBE KUJIBIX U
0OIIIeCTBEHHBIX 37]aHUH, a TAK)KE 2JIEBATOPOB, BO3BOIUMBIX CO CKOJIB3SIICH (MIIH
MepPECTaBHON) onaiayOKe, B THAPOTEXHUYECKOM U MOPCKOM CTPOUTEILCTBE U JP.
Wuorna nieinecoodpa3Ho NMPUMEHITh COOPHO-MOHOJIUTHBIC JKETIE300€ TOHHBIE
KOHCTPYKIIMH, TPAKTUUECKH HE TpeOyoIue onaiayOKu (ee pojib urparoT cOOpHbIC
9aCTH KOHCTPYKIIUN) ¥ OTIIMYAIOIINECS POCTOTON U MaJION METaNIOEMKOCTHIO
CTBIKOB.

CranbHble KOHCTPYKIUM 0Jaroaapsi BBICOKUM MEXaHHUYECKUM
XapaKTEPUCTUKAM CTaJIM U MOKAa3aTEIIMU HAJEKHOCTHU, CBA3aHHOM C
OJTHOPOJHOCTBIO CTPYKTYpPBI MaTepuaia, IPUMEHSIOT B OTBETCTBEHHBIX
COOPYKEHUSIX, MPU OOJIBIINX MPOJIETaX U BHICOTAX 31aHUN U COOPYKEHUM, TIpU
MOBBIIIEHHBIX Harpy3kax. CTaabHble KOHCTPYKLIMH PEKOMEHYETCS] IPUMEHSTh
JUIIb B TEX CIy4asix, KOTJa 3TO SKOHOMUYECKHU BBITOJIHEE, YEM JKEJI€300€TOHHBIE.

B nocnennue roasl HabMOAaETCS paciupeHne 00beMOB IPUMEHEHUS
CTAJIBHBIX CTPOUTEIHHBIX KOHCTPYKIINI, OCOOCHHO 0OJIETYeHHBIX PEIIeTYAThIX,
PO MIMPOBAHHBIX U Ap. Y BEINYNBACTCS TAK)KE BBIITYCK CTPOUTEIBHBIX
KOHCTPYKIIMM M3 aJTFOMUHHUEBBIX CILIABOB, KOTOPHIC HE HALUIU ITOKA IIMPOKOTO
MPUMEHEHUS, OJIHAKO Oarogapst 0COObBIM CBOMCTBaM (CTOMKOCTh MPOTUB
KOpPpO3UH, COXPAaHEHHE MEXaHUYECKUX CBOMCTB MPU OTPULIATEIbHBIX
TeMrepaTypax, Majas Macca, XOpPOILUi BHEITHUNA BUT) UX UCIIOJIb30BaHUE
1enecoo0pa3Ho B TPYAHOJAOCTYMHBIX paiioHax CeBepa, B 3/JaHUSIX C
MOBBIIIIEHHBIMU 3CTETUUECKUMHU TPEOOBAHUSIMHU, B MHOTOCJIOMHBIX 00JIETYEHHBIX
OTPAXKIAOIINX KOHCTPYKIUAX U JIP.

JlepeBsiHHBIE HECYIIIHE H OTPAKIAIONIHE KOHCTPYKIMH,
MPEUMYIIECTBEHHO KJICEHBIE, PUMEHSIIOT B 3/JAHUAX U COOPYKEHUSX,
BO3BOJIMMBIX B paliOHaX, JECHOW (POH]I KOTOPBIX HMEET IKCILUTyaTallHOHHOE
3HAYCHHUE, a TAK)KE B PAliOHAX PACIIOJI0KEHHUS MMPOU3BOCTBEHHBIX 0a3 1Mo
W3TOTOBJICHHUIO TAKWX KOHCTPYKIMK. B Ipyrux paifoHax Takue KOHCTPYKITUU
UCITOJIB3YIOT B 3JTaHUSIX C arPECCUBHOU CPEON 1O OTHOIICHUIO K
KeJIe300€TOHHBIM W CTaJTbHBIM KOHCTPYKIIHMSIM, B COOPHO-pa300pHBIX
KOHCTPYKITUSX PA3IMYHOTO HA3HAUCHUS MPHU 3aBOJICKOM U3TOTOBJICHHH.
JlepeBsiHHbIE KOHCTPYKIIMH, KaK MPaBUII0, PEKOMEHIYIOTCS JJI1 BO3BEACHUS OJTHO-



U IBYXATAXKHBIX KUJIBIX ¥ OOIECTBEHHBIX 37]aHUH, CEIIbCKOX035HCTBEHHBIX
MOMEIICHHUH U CKJIaJI0B MUHEPAIbHBIX YIOOPEHUM, ISl OTIOp JTUHUMN
anieKTponepeaadn HanpsbkeHueM 110 35 kB (B oTaensHbIX citydasx a0 220 kB),
JIMHUU CBSI3U U JIP.

KameHHbIe 1 apMOKaMeHHbIe KOHCTPYKIUM 11€71€CO00Pa3HO MPUMEHSTH B
paiioHax JOOBIYM €CTECTBEHHOTO MIJIBHOTO KamMHs (Ty(, meM3a, n3BeCTHSK-
paKyIIeyHNK), B 0COOCHHOCTH B 3aKkaBKa3be, Mo10Be, Ha tore¢ YKpauHbI U B
IpyTux paioHax. JlJisi KAMEHHBIX KOHCTPYKIMU IUPOKO UCITOIB3YIOT
HCKYCCTBEHHbBIC MaTepHUaJIbl — KUPIKUY, Kepamuueckue 0joku. KameHnnsie
KOHCTPYKIIMU B OCHOBHOM MPUMEHSIOT B KaU€CTBE CTEHOBBIX OTPAXICHUM,
MOANOPHBIX CTEH, CTOJIOOB U JIp.

[Tpu BEIOOpPE KOHCTPYKTHBHBIX PEIICHUIA U MaTEPUAJIOB JUISI CTPOUTEIBHBIX
KOHCTPYKIIUH HEOOXOAMMO CTPEMHUTHCS K MOJTyUISHUIO0 HAUOOJIBIIIET0 TEXHHKO-
IKOHOMHUYECKOTO 3 dekTa. MHOrooOpa3ue 00BEKTOB, CTPOSAIIUXCS B PA3TUIHBIX
palioHax, OTVIMYAIONIMXCS TIPUPOTHO-KIMMATHICCKUMU YCIOBHSIMH, BUIAMU
MECTHBIX CTPOHUTEIBHBIX MAaTEPHAIIOB, YPOBHEM Pa3BUTHUS CTPOUTEIHLHOM
WHTyCTPHUH, 00YCIOBIMBACT BO3MOYKHOCTh H IIEIECO00Pa3HOCTh U3TOTOBIICHHSI
CTPOUTEILHBIX KOHCTPYKITUH M3 Pa3IMYHBIX MaTEPHAIIOB.

4.2. OOgacTu paMOHAJIBLHOIO NPUMEHEHHUS CTPOUTEIbHBIX
KOHCTPYKIUI U3 Pa3JIMYHbIX MATEPHUATIOB

[Ipu npoekTrpoBaHUU 3TaHUM U COOPYKEHHUN HEOOXOTUMO
peaycMaTpUBaTh UCIIOJIb30BaHNE Hanbosee 3 (HEKTUBHBIX CTPOUTEIBHBIX
MaTepHuayoB U KOHCTpYKIuid. Crneayer oOpamaTh BHUMaHHE HAa IIUPOKOE
WCIIOJIb30BaHNUE MECTHBIX CTPOUTEBHBIX MATEPUAIOB U MHAYCTPUATIBHBIX
uznenuit u3 Hux. [Ipu 3ToM HEOOX0IMMO 0OCOOEHHO SKOHOMHO PAacX0/10BATh
neduiuTHbIe MaTepualbl (METall, IEMEHT, IpeBecuny U ap.) CTpouTenbHbIe
MaTepHayibl U KOHCTPYKIIMH CIIEYET BIOUPATh C YIETOM HEOOXOIUMOCTH
CHIKEHHS] CMETHOM CTOMMOCTHU CTPOUTEIBCTBA, MATEPUATIOEMKOCTH,
TPYIOEMKOCTH, SHEPTOEMKOCTH, SKCIUTYaTallMOHHBIX PACX0JI0B, MACCHI
KOHCTPYKIIUH U APYTUX (HaKTOPOB.

[Tpu BbIOOPE KOHCTPYKIIUM M MaTEPUAIOB, MPOSKTUPOBAHUU U
CTPOUTENHCTBE 3IaHUN U COOPYKEHUM HEOOXOIMMO PYKOBOJICTBOBATHCS
TEXHUYECKUMU MPABWIAMU 110 IKOHOMHOMY PacX0JJOBAHHIO OCHOBHBIX
ctpoutenbHbiM MatepuanoB TII 101 — 81.



COopHbIii :kes1e300eTOH, KaK IPaBUIIO, LIETIECO00Pa3HO MPUMEHSTH B

CJICAYIOIUX ClIIydasax:

D)

2)

3)

4)

S)

IIPU CTPOUTENBCTBE OAHOITAKHBIX ITPOU3BOJICTBEHHBIX U CKJIAJICKUX 3JaHUI B
BUJIE:

- CTponuiibHBIX U TOACTPONWIBHBIX KOHCTPYKIMHI B 3IAHUSAX C MPOJIETAMHU J10
24 M ¥ 11aroM KoJoHH 10 12 M BKIIOUHMTENLHO;

- KoJsonn 31anuii, BEICOTOM /10 18 M BKIIFOUUTENIBHO MPU OJHOSIPYCHOM
PaCIOJI0KEHUU MOCTOBBIX KPAHOB I'PY30I0IbEMHOCTBIO 10 32 T;

- KpynHopa3mepHbIX KOHCTPYKIMHM ITOKPBITUS THIA TUIAT JJIMHOM «HA
IIPOJIET» Pa3sMEPOM A0 24 M BKIIOUYUTENBHO;

- O00104€K MOJOKUTEIBHOM TBOSKON KPUBU3HBI JJIsl IOKPBITUN C CETKOU
kosoHH 18x24; 24x24; 18x30Mm.;

- TlonkpanoBbix 0anok mposjeTamMu 6 U 12 M Jy1st KpaHOB C PEKUMOM pabOThI
1K-3K (B otnenbHbIx ciiyyasx Takxke 4K-6K) rpyzonoabeMHOCTBIO 10 32 T
BKJIFOUUTEIIBHO;

IIPU CTPOUTEIBCTBE MHOTOATAKHBIX KAPKACHBIX MPOU3BOACTBEHHBIX,
CKJIQJICKUX M BCIIOMOTATENbHBIX 3/TaHUN C KOJIOHHAMH 0€3 CTHIKOB Ha 3...5
ATaXeH, puressiMu, NpeABaAPUTEIbHO HAMPSHKEHHBIMU PEOPUCTHIMU TIIIUTAMU
MPEUMYIIECTBEHHO IIMPUHON 3 M, CTEHOBBIMU NaHEISIMU U3 JIETKUX OETOHOB;
B HECYIIIMX Y OTPAXKIAIOIINX KOHCTPYKIUSAX OJHO- U MHOTO3TAXKHBIX
CEJIbCKOXO3SCTBEHHBIX 31aHUN (KOJIOHHBI, OAJIKU, TUIUTHI IEPEKPHITHUS,
CTECHOBBIC TIAHEJIH, TIOJIbI);
B IIOJIHOCOOPHBIX MHOTO3TaXHBIX JKUJIBIX 3AAHUSIX — O€CKapKACHBIX
KPYIHOIMAHENbHbIX, U3 00BEMHBIX 3JIEMEHTOB, KAPKACHO-TTAHEIIbHBIX;
B MHOT'O3TaXHBIX OOIIECTBEHHBIX M BCIIOMOTaTEIbHBIX 3JJaHUSAX KapKaCHO-
MaHEJIbHBIX U KPYIHOIMAHEIbHBIX CUCTEM C HABECHBIMU UJTU CAMOHECYLTUMU
MaHEeISIMU U COOPHBIMH KOJIOHHAMU, IEPEKPBITUAMHU, TIECTHUYHBIMUA MapIaMu
U APYTHUMH 3JIEMEHTAMH.

CrnenyeT OTMETHUTb, YTO CTPOUTEIBCTBO JKUIIBIX, OOIIECTBEHHBIX,
BCIIOMOTATEJIbHBIX 31aHUI MPEAIPHUATHI C KapKacaMy U3 CTAIIU U
XKene300eToHa C )KECTKOM apMaTypoi He JOIMyCKaeTcs;

6) IS HECYIIUX KOHCTPYKIMM MOKPBITUH KPYIMHOIPOJIETHBIX OAHOATAXHBIX

OOIIECTBEHHBIX 3TaHUH (KOHIIEPTHO-CIIOPTUBHBIX, KPHITHIX PHIHKOB,
BBICTABOYHBIX TIABUJILOHOB U JIP.), @ TAKXKE MPOU3BOJICTBCHHBIX (aHTap -
CTOSIHKH JJISI CAMOJIETOB, TAPAXKH U JIP.) B BUJI€ TOHKOCTEHHBIX
MPOCTPAHCTBEHHBIX 000JIOUEK;

7) st GyHIaMEHTOB IO KOJIOHHBI PU Macce GyHAaMEHTOB /10 6 T. ¥ TI0]T
onopsl JIOII;



8) mist cBalHBIX 3a0MBHBIX (DYHIAMEHTOB;

9) B KOJOHHAX OTKPBITBIX KPAHOBBIX 3CTaKaj BbICOTOM A0 13 M BKIHOUMTEIBHO
IIPU MOCTOBBIX KpaHaX rpy30I0bEMHOCTBIO 710 32 T BKIIOUUTEIBHO, & TAKXKE
OJIHOSIPYCHBIX 3CTaKa[l 0] TEXHOJIOTNYECKNE KOMMYHUKALIUU C IIPOJIETAMU J10
24 M BKJIIOYMTEIIBHO;

10) B KOHCTPYKLMSIX YyroJbHBIX OallieH, OyHKEPOB, CKJIaI0B YIJis;

11) B cunocax aas XpaHEeHHsI CHITYYHX MaTEPUAIIOB;

12) B moJa3eMHBIX U 3ari1yOJIEHHBIX pe3epByapax sl HepTu U HeTEHPOAYKTOB;

13) B eMKOCTHBIX COOPYKEHUSAX CUCTEM BOJOCHAOKEHUS U KaHAIN3ALUN
(pe3epByapsl JJ1s BOJIbI, BOJOHANIOPHBIE OAITHU, a9POTEHKU, OTCTOMHUKH U T.11.);

14) B mOANOPHBIX CTEHKAaX, TOHHENSAX, BBITSKHBIX OAIIHAX TPAIUPEH U Ap.;

15) B ApIMOBBIX TpyOax;

16) B onopax oxHouenHeix JIDII Hanpsoxenuem 110...500 kB, B AByX1EHBIX
JIDIT nanpsixenneM 10 150 kB BKItOUUTENBHO, TMHUM OCBETUTEIBHBIX CETEH U
KOHTAKTHBIX CeTel AMEeKTpU(ULIMPOBAHHOTO TPAHCIIOPTA;

17) B mmanax »ejae3HbIX JOPOT.

MoHoJMTHBIEC 0€TOHHBIE U KeJ1e300eTOHHbIE KOHCTPYKIUHM MOTYT
MIPUMEHSTBHCSA:

1) mpu cTpOUTENHCTBE MHOTOATAKHBIX 3[JaHUI U HHKEHEPHBIX COOPYKEHHIH,
BO3BOJMMBIX B IIEPECTABHOMN (CKOJIB3sIIIEN) OnatyOKe Wik METOJIOM MOAbeMa
ATaXKEU NEPEKPBITUI;

2) MpH CTPOUTEIHCTBE MHOTOATAKHBIX 3/JaHUI B IOKHBIX U CEHCMUYECKHUX
paiioHax;

3) npu UCHOJIb30BAaHUU MHBEHTAPHOW MHOTOKPATHO 000paurBaeMoil onanyOKu;

4) nist pyHIAMEHTOB — JIEHTOYHBIX, IUTUTHBIX, MACCUBHBIX, a TAK)KE OTAEIHHBIX
1o/ KOJIOHHBI MpHU 00111e# Macce PpyHamenTa 6oiee 6 T;

5) npu ycTpoiicTBE HAOMBHBIX CBAMHBIX (PYH/IAMEHTOB;

6) Ui CTEH MOJBAJIOB U TEXHUYECKUX MOATONNNA, BO3BOAUMBIX B UHBEHTAPHOU
onaiyoke, a TaKKe CIIOCOOOM «CTEHa B TPYHTE;

7) [Anst CrUIONIHBIX TOJIOB, HAIPUMED, B d)KUBOTHOBOIYECKHUX MOMEIICHUSX.

CO0pHO-MOHOJMTHBIE KENIe300€TOHHBIE KOHCTPYKIUU CIEIYET MIUPOKO
OPUMEHSTH JUISl 3AaHUI U COOPYKEHUH Pa3IMUYHOTO HA3HAUYEHHUS B FOKHBIX U
CEHCMMYECKHUX PaliOHAaX, 4 TAKXKE B IPYTUX PalOHAX MPHU TEXHUKO-
HKOHOMUYECKOM 0OOCHOBAHUH.



ApMoueMeHTHbIe KOHCTPYKIUHM CIIETYET IPEUMYLIECTBEHHO TPUMEHSTh

JJIs1 HOKpBITI/Iﬁ OAHOITAaXKXKHBIX SI[aHI/Iﬁ Pa3IN9YHOI0O HA3HAYCHUA B BUJC C60pHBIX
TOHKOCTCHHLIX YKPYIIHCHHBIX 3JICMCHTOB.

KamMmeHHble u APMOKAMEHHDbIC KOHCTPYKINH JOIIYCKACTCA IIPUMCHSATDH ITPU

CTPOUTCIILCTBC:

1) CTCH MAJIOOTAXKHBIX 1 MHOI'OOTAaKHbIX KUJIbIX, O6IH€CTB€HHBIX u

BCIIOMOTATEIILHBIX 3/IaHHM, a TAK)KE MPEANPUATHIA, B 0OCOOCHHOCTH B pailoHaXx,

pacnojararimx NpUPOAHBIMU MaTepraiaMu (MHJIbHBIC U3BECTHSIKH, TY(BI U

T.IL.);
2) CTeH M MeperopoAoK U3 KUPIHUYa B 3AaHHSIX C TIOBBIIIICHHOHN BIXHOCTHIO U
arpeCCUBHOCTBHIO CPEJIbI, a TAKXKE TMPHU OOJIBIIOM KOJUYECTBE B HUX MPOEMOB;

3) IBIMOBBIX TPYO;

4) MOANOPHBIX CTEH U T.II.

CrajibHble KOHCTPYKIHH JIOITyCKAETCS MPUMEHATD JUIs 30aHUI (KpoMe

KHUIJIBIX, OOLIECTBEHHBIX U BCIIOMOTaTeNIbHBIX) U COOPY>KEHUHN 0€3 OrpaHuYeHUS UX

rabapuTOB IIPU CTPOUTENILCTBE B TPYAHOJOCTYIIHBIX pailoHaX (BBICOKOTOPHBIE,
MyCTBHIHHBIE U T.I1.), @ TAKXKE B OTJAJICHHBIX pailoHax cTpanbl (SkyTtus u Tysa,
Kamuarckas u Maraganckas o01acTi U Ipyrue corjacHo nepeyHto. Eciu

JI0CTaBKa B 3TU palilOHbI COOPHBIX JKEI€300€TOHHBIX KOHCTPYKLIUN ¢ OIMKalIInX

IMPOU3BOACTBCHHBIX 0a3 PKOHOMHYECKH BbBII'OJHA, TO ueﬂecoo6pa3Ho IMPUMCHATH

COOPHBII KeIe300€TOH.

CranpHble KOHCTPYKIIMHM HE3aBUCHMO OT palilOHa CTPOUTENCTBA

JOITYCKACTCs MCITI0Jb30BaTh B CICAYIOMIUX ClIydasaX:

1) B OTHOATaKHBIX MPOU3BOJICTBEHHBIX 3aHUSIX TIPU:

CTPONWIbHBIX U MOJACTPONUIBHBIX KOHCTPYKIUAX B 3JaHUSAX C MIPOJIETAMU
30 M u Ooitee;

KOJIOHHAX 3JTaHUN BEICOTOM Oosiee 18 M;

HaJIMYUUA MOCTOBBIX KPAHOB Ipy30101beMHOCTHIO 50 T 1 Gosiee
HE3aBHCUMO OT BBICOTHI KOJIOHH, a TaK»K€ MPU MEHbIIIEH
TPY30IM0bEMHOCTH KPAHOB TPYIIIBI PEKUMOB padoThl 8K;

miare KoJoHH Oosiee 12 M; IBYXsIpyCHOM PacMoOI0KEHUH MOCTOBBIX
KpPaHOB,;

MOJKPAHOBBIX OaJIKax JJIg KpaHOB IPyIIIbI pekuMoB padoTsl 1K...3K
IPy30M0AbEMHOCTHIO O0siee 32 T U OCTANbHBIX TPYII PEKUMOB PabOTHI
KPaHOB JIFO00M TPy30MOHEMHOCTH;

yCTpOoUCTBe (DOHApEH, CBs3EH, JTIeMEHTOB (haxBepKa;



2)

3)
4)

S)

6)

7)

8)

9)

— BO3BCJICHMM THUIIOBBIX JIETKMX HECYIIIMX KOHCTPYKLIUA KOMIUIEKTHOM
IIOCTaBKH B 3JIaHUSX IUIOIIABIO 5 ThIC. M? M G0JIee IpH MpoJeTax 24 M u
Oouee;

B 3JIJaHUSX U COOPYKEHUSIX MPOMBIIIJICHHBIX O0BEKTOB MPH OJIOYHOM

KOMIIJIEKTHOM MCITOJIHEHUH ITOJTHOW 3aBOJICKOM T'OTOBHOCTH;

B UHBEHTAPHBIX COOPHO-Pa300PHBIX MEPEABUKHBIX 3JaHUSIX U COOPYKEHUSIX;

B KapKacax MHOT'OJTa)XHBIX ITPOU3BOACTBEHHBIX 3/IaHUSX C HAIrPy3KOW Ha

nepekpbiTud npessbimaronieit 30, 20 u 10 kIla npu ceTke KOJIOHH

COOTBETCTBEHHO 0Xx6, 9x6 1 12x6 M.

B JIByX- U TPEXATAXHBIX IPOU3BOJICTBEHHBIX 3[JaHUAX C YKPYITHEHHON CETKON

KOJIOHH BEPXHET0 3TaXka JIJIsl CTPONUIIBHBIX KOHCTPYKUUN MTOKPBITHSI IPOJIETOM

24 M u OoiJree;

B BUJIE€ TOKPBITUIA U3 CTAIBHOTO MPOPUIMPOBAHHOTO JHCTA ¢ 3()PEKTUBHBIM

YTEIUIUTENIEM MO CTAIbHBIM CTPOMUIBHBIM KOHCTPYKIMSAM OJIHOATAXKHBIX

IPOM3BOJCTBEHHBIX 31aHUM ¢ mposieTamu 30 M 1 GoJiee WK B paiioHax ¢

pacyeTHOM ceHCMUYHOCTHIO 8 U 9 0aIOB WM B TPYAHOAOCTYIHBIX pailoHax;

B KQUECTBE HECYIIMX KOHCTPYKUMU HOKPBITUN 3aJIbHBIX TIOMEIIECHUN

OOLIECTBEHHBIX 3/1aHUI TIPU MPOJIETaX HE MEHee 9 M — B TPYIHOIOCTYITHBIX

paiioHax, IpH IpoJieTax He MeHee 12 M — B pailoHax ¢ CEMICMUYHOCTb 8 U 9

OaJioB M IpH MpoJieTax He MeHee 24 M — B IpyruX pailoHax Mpu TEXHUKO-

SKOHOMHUYECKOM 00OCHOBAaHUM MPEUMYILECTB B CPABHEHUH C KOHCTPYKUHUAMHU

U3 IPYrUX MaTepuasoB; IPHU 3TOM CIEeIyeT NPUMEHITh 3P(HEKTUBHBIE

o0JieryeHHbIe IPOCTPAHCTBEHHBIE CTAIbHBIE KOHCTPYKIIMH, HAIIPUMED,

CTPYKTYpHBIE, BAHTOBbIE, MEMOpaHHBIE U JIp.

B BHJIE JIETKUX OIPAKAAIOIIUX KOHCTPYKIIHMM TOKPBITHS

CEeJIbCKOXO35IMCTBEHHBIX OTAIUIMBAEMBbIX 3/IaHUM ¢ TTpoJjieTaMu 18 M u 6omee

MIPY OTHOCHUTEIBHOM BIAXKHOCTHA BHYTPEHHUX MOMEMEHUN 10 75%;

IPUMEHEHUE CTAIbHBIX KOJIOHH, KaK B OJTHOATAXKHBIX, TAK 1 B MHOTO3TaKHBIX

CEeIbCKOXO3SIMCTBEHHBIX 3/IaHUSIX HE JIOMMYCKAeTCs;

B KOJIOHHAX OTKPBITHIX KPAHOBBIX 3CTaKaj BbICOTOM Oozee 13 M mnu mpu

KpaHax rpy30n0abeMHOCTBIO 50 T 1 GoJiee, a TakKe B KOHCTPYKIUAX

MHOTOSIPYCHBIX 3CTAKaJ U IPOJIETHBIX CTPOEHUI OJJHOSIPYCHBIX 3CTaKaJ €

npoJietamu 18 M u GoJiee o1 TEXHOJIOTHUYECKUE KOMMYHHUKAIINHY;

10) B cuiocax AJjig ChITyYrUX MaTEPHAIOB, XpPAaHEHHUE KOTOPBIX HE IOMYCKAeTCs B

’Kee300€TOHHBIX €EMKOCTSIX;

11) B Ha3zeMHBIX pe3epByapax Ay XpaHeHUs! He()TU U HE(PTENPOIYKTOB; B

rasrojbepax U pe3epByapax sl XpaHSHHUs CKIKCHHBIX T'a30B; B pe3epByapax
BOJIOHAIIOPHBIX OAaIleH u Ap.;



12) B onmopax ogHouensbix JIDII nanpsxenuem 6onee 500 kB u aeynenusix JIDIT
HanpspkenreM 220 kB u 6ostee.

[Ipumenenue cranbHbIX TPYO B KauecTBe onop JISII u apyrux dpunepHbix
YCTPOMCTB He Jomnyckaercs. 3a uckiaouenuem onop JIDII Beicoroii 80 M u 6onee, a
TaKXK€ aHTEHHO-MaYTOBBIX COOPYKEHUIA.

KOHCprKHl/II/I U3 AJIIOMHUHHEBBIX CIUIABOB JOIIYCKACTCA IIPUMCHATL IIPU
HagJICXKameM TEXHUKO-9KOHOMHNYCCKOM 000CHOBaHUU JJIA:

1) okoH, ABEpEH, BATPUH, BUTPAKEH, STIEMEHTOB aCOCCTOIIEMEHTHBIX
OTpaKJAOIINX KOHCTPYKIUM, TOABECHBIX NOTOJIKOB U
COJIHLIE3AIIUTHBIX YCTPOUCTB OOIIECTBEHHBIX 3/1aHUM, & TAKXKe
IPOU3BOJICTBEHHBIX 3[JaHUN C OCOOBIMH TPEOOBAHUSIMU;

2) orpaxxaaroiinxX KOHCTPYKIUN OTAIJIMBAEMbIX MPOU3BOICTBEHHBIX
3JJaHUI KOMILJIEKTHOM IMOCTAaBKHU, a TAKXKE 3JaHUI CO CTaJIbHBIM
KapKacoM, BO3BOJAUMBIM B CEBEPHBIX, OTJAAIICHHBIX U
TPYAHOJIOCTYIIHBIX pailOHAaX COTJIACHO MEPEUHIO;

3) omop JIDII u aHTEHHO-MAYTOBBIX COOPYKEHHI, BO3BOJIUMBIX B TE€X KeE
paoHax;

4) oOmMBKH Kapkaca OallIeHHBIX IPAJAUPEH B pailoHaX ¢ CECMUYHOCTBIO
8 1 9 6aoB;

5) HazeMHBIX pe3epByapoB sl HEYTEIPOTYKTOB U CHKIKCHHBIX Ta30B, a
TaKX€ arpeCCUBHBIX M0 OTHOUIEHUIO K CTalIM MIPOAYKTOB,
pabotaromumx npu temneparype 150°C u nuxe.

JlepeBsiHHbIE KOHCTPYKUIMU (HECYILIME U OTPAXKAAIOIINE) CIEAYET
PUMEHSTh:

1) B 31aHUSAX U COOPYKEHUAX, BOZBOJUMBIX B pallOHAX, JIECHOU (POHA KOTOPBIX
110 HAPOJOXO035UCTBEHHOMY U PUPOJHOMY (paKTOpaM UMEET
JKCIUTyaTallMoHHOe 3HaueHue ([lanpHeBocTtounblil, CuOupckuii, Y panbckuii,
CeBepo-3anaaHblii U Jpyrue paiioHa);

2) B 3/1aHUSAX C BHYTPEHHEN arpeCCUBHOM MO OTHOILIEHUIO K KeJIe300€TOHY U
CTaJIl CPEJION, HaIpUMEp, CKJIaJbl MUHEPAIBHBIX YIOOPEHUM U XUMUUYECKUX
CPEICTB 3aILUThI PACTEHUM;

3) B COOpHO-Pa300PHBIX 3IAHUSX U COOPYKEHHUSIX 3aBOJACKOTO U3TOTOBJICHHUS,
BO3BOAMMBIX B IIOOBIX palilOHaX CTpPaHBI,

4) B 31aHUAX U COOPYKEHHUSAX, BO3BOJUMBIX BOJIM3H MMPOU3BOJICTBEHHBIX 0a3 10
U3TOTOBJICHUIO JIEPEBIHHBIX KOHCTPYKIIHIA;



5) B BUJE KJIEEHBIX JJISI CKJIA/I0B, CEIbCKOX035MCTBEHHBIX TPOU3BOCTBEHHBIX
3/1aHUH, OOIIECTBEHHBIX U CIIOPTUBHBIX 31aHUM ¢ TiposieTaMu 18 M u Goiee;

6) B OJIHO- U ABYXATAXKHBIX KHWIbIX U OJJHOITAXKHBIX OOILECTBEHHBIX 3/JaHUSX B
palioHax, yKa3aHHbIX B II.1, a TaK)Ke B JPYI'UX, €CIU 34aHUS MOHTUPYIOTCS U3
TFOTOBBIX 3aBOJICKUX JICTAJICH;

7) B Ka4ecTBE OIOP JIMHUW 3JIEKTpoIepeaun HanpskeHueM 10 35 kB, a mpu
TEXHUKO-3KOHOMUYECKOM 1enecoodpaznoctu — 10 220 kB, nunuii cBsizu u
OCBETUTEIIbHBIX CETEH.

HOJ’II/IMeprle INICHOYHBLIC U JIMCTOBBIC MaTepHUAJIbI CJICAYCT IIUPOKO
IPUMCHSATD JJI:

1) rUIpOU3OISAIUA U AHTUKOPPO3UNHOM 3aIUTHI MTOJ3EMHBIX U MOBOIHBIX
KOHCTPYKIIUH;

2) mapou30JISIUN OTPAKIAIOIIUX KOHCTPYKIIHIA;

3) TEmIOBBIX SKPAHOB M CBETOMPO3PAUHBIX OTPAKIAIOMINX KOHCTPYKIUN
IMAPHUKOB, TEIUINL], OPAHKEPEH;

4) BO31yXOBOJOB B ’KUBOTHOBOTUECKHX MOMEIICHUSAX U TEILIUIIAX.

KoHcTpyKTUBHBIE pellieHUs 31aHUI U COOPYKEHUM JTOJKHBI B HAUOOJbIIEH
CTENEHU UCIO0JIb30BaTh crelu(UIecKre CBOMCTBA MAaTEPUAIIOB.

Crnenyet mpuMeHATh HauOOJIEE PAIMOHAIBHBIC KOHCTPYKITUU U3 PA3TUIHBIX
MarepuanoB. K HUM OTHOCSTCS B IIEPBYIO OYEpEb TUIIOBbIE KOHCTPYKIIUY, a B
ClTydasix, Korja rabapuTHbIC pa3Mephl MPEBHIIAIOT Pa3MePhl TUTIOBBIX U3CIINA, a
TaKXe JUJI1 YHUKAJIbHBIX 3JaHUN U COOPYKEHUU CIIENYET IPUMEHSTh
IPOrPECCUBHBIE KOHCTPYKIIHUH, TPEUMYILIECTBEHHO TaKHe, KaK 000JOUKH, BUCSUHE
(BaHTOBBIE) CUCTEMBI, IPOCTPAHCTBEHHBIE, CTPYKTYPHBIE, IPEBAPUTEIHHO
HaNpsHKEHHBIE U JIP.

4.3. MeponpusaTusi 10 JIKOHOMHOMY PACXOA0BAHMI0 OCHOBHBIX
CTPOUTEIbLHbIX MATEPHATIOB

VY cTaHOBUB Ha OCHOBAaHUU TEXHUKO-YKOHOMUYECKUX COOOPaKEHHM BUJT
MaTtepuaa Jyisl HECYIIMX U OrPaXkAAr0IIMX KOHCTPYKIHMI IPOEKTUPYEMOTO 3/1aHHS
WJIU COOPY>KEHHS, HEOOXO0IUMO JIJIsl KaXK10M KOHCTPYKIIMU BhIOpaTh HauboJsee
palMoHaNbHbIE KJIACCHI M MapKu MaTepuana (0eToHa, KaMHsl, pacTBOpPa, CTaJH,

JiepeBa u Jip.)



J1is Hecyux »ene300€TOHHBIX KOHCTPYKIUH, B OCOOCHHOCTH CKaThIX U
OO0JBILIEIPOIETHBIX U3rN0AEMBIX, LIEJECO00PA3HO MPUMEHSThH U BBICOKOIIPOUYHBIE
0eronsl. OIHaKO HE BCET1a MOBBIIIEHNUE Klacca 0€TOHa YKOHOMUYECKHU BBITOJIHO.

IIpexxne Bcero, cymecTByeT OoJibliasi rpyIna ciadoapMUPOBaHHbIX
OETOHHBIX U KEJIe300€TOHHBIX KOHCTPYKIUH, B KOTOPBIX CEYCHHSI SJIEMEHTOB U
00BbeMbl OETOHA HA3HAYAIOTCS UCXO/IS U3 aPXUTEKTYPHO-TNITAHUPOBOYHBIX,
KOHCTPYKTUBHBIX, TEXHOJIOTUYECKUX, TEIUIOTEXHUYECKUX COOOPaKEHUH, U3
YCIIOBUM TPAHCTIOPTUPOBKH, TPEOOBAHMI OTHECTOMKOCTH, JOJITOBEYHOCTH U T.1M. K
ATOM IpyMNIe KOHCTPYKLUMH CIelyeT OTHECTU TaKKE OOJIBIIMHCTBO MaCCUBHBIX
KOHCTPYKIUH, pa3MepPbI KOTOPBIX OIIPENEISIOTCS B OCHOBHOM JIOITYCKa€MbIMU
JaBJICHUSIMHA Ha OCHOBAHUS WJIH KOHCTPYKTUBHBIMH cOOOpakeHussMu. B
KOHCTPYKIUSAX TAKOTO pOJa HANPSKEHUS B CEUEHUSIX BECbMa MaJlbl, [I03TOMY JIaXkKe
npu 6etone kiaaccoB B10...B15 npoyHOCTh UX MOJIHOCTHIO HE UCIIOJIb3YETCSI.

Jpyras rpymnna — kene300eTOHHbIe KOHCTPYKIIUU C HEHAIPsIraeMoil
apMaTypoii, paboTaroIue Ha U3ru0 U U3roTaBIMBacMbIe U3 OETOHA KJIACCOB HE
Bhitie B25. TToBbIienre kiacca 6€ToHa JiJIsi TAKUX KOHCTPYKIIMM HE TaeT
s dekTa, Tak Kak He MOXKET OBITh UCITOJIB30BAHO JIJIS YMEHBIIICHHS Pa3MEpPOB
CeueHUi U pacxoja 0eTOHA U3-3a OTPAHUYCHUH T10 YCIIOBUSIM KECTKOCTH,
TEIIMHOCTOMKOCTH U 3alIUThI apMaTypbl OT KOPPO3HH.

Crnemyetr OTMETUTH, YTO TIOBBIIIIEHUE TPOYHOCTH 0€TOHA B M3THOAEMBIX
AJIEMEHTaX BeChMa CJIa00 BIUSIET HAa YBEIMYCHHUE HECYITIEH CTTIOCOOHOCTH, a TAaKKe
’KECTKOCTH JIEMEHTA; UCKIIFOUEHHUE COCTABIISIOT JUIID DJIEMEHTHI C OUEHD
BBICOKHM ITPOIICHTOM apMHUPOBAHMS, PEIKO BCTPEUAONIMMCS Ha TpakTuke. [Ipu
OOBIYHO MTPUMEHSEMBIX CPEIHUX MPOIICHTaX apMUPOBAHUS YBEIIMUCHUE
IPOYHOCTH O0E€TOHA BABOE MPUBOIUT K MOBBIIICHUIO HECYIIEH CITOCOOHOCTH
)KeJIe300€TOHHOM Oayku JIuib Ha 6...12%.

He3nauntensHo B OOJBITMHCTBE CIy4aeB BIMSHHUE MPOYHOCTH OETOHA U HA
YKECTKOCTh AJIeMeHTa. Tak, yBelIMueHHe MPOYHOCTH OCTOHA BJIBOE BEJIET K
MOBBIIICHUIO )KECTKOCTHU 3JIEMEHTA MPU PA3TUYHBIX IIPOIIEHTaX ApMUPOBAHUS B
cpennem Ha 15...20%.

[IpuMeHeHre BEICOKOMPOYHBIX OETOHOB PALIMOHAIBHO B TAKUX
KOHCTPYKIUSX, KAK KOJIOHHBI, Ma4YThl, BEpXHHUE MOsica PepM U apoK U T.IL.;
peIBapUTENLHO HANPSKEHHbIE KOHCTPYKIIMN, OCOOCHHO MPU apMHUPOBAHUU
BBICOKOTIPOYHOM MPOBOJIOKOM, Hampumep, hepMbl WM OAJIKU MPU 3HAYUTEITbHBIX
IIPOJIETAX Y HArpy3Kax; TOHKOCTEHHbIE KOHCTPYKLIHMHU — IPOCTPAHCTBEHHBIE U
MJIOCKOCTHBIE. B TaKMX KOHCTPYKIUSAX MOBBIIIEHUE TPOYHOCTH O€TOHA MPUBOIUT



K CHIDKCHHIO MacChl KOHCTPYKIIMH, pacxoaa 6eToHa u cranu. OHAKO CTOMMOCTh
KOHCTPYKIIMHU TIPU STOM MOKET BO3PACTH M3-3a YBEIIMUEHUS pacxo/ia IIEMEHTa 1
CTOMMOCTH BBICOKOKQUECTBEHHBIX MaTepraioB. JIUIb Mpu ompeaeeHHbIX
COOTHOIICHHIX MEXKIY pacXoJ0M OCTOHA U YICIbHBIMH 3aTpaTaMy Ha MaTepPHAIIbI
Y U3TOTOBJICHUE MOYKHO TTOJTYYUTh CHIDKCHHE HE TOJIBKO MAacChl M pacxoja
MaTepHaoB, HO 1 CTOMMOCTH KOHCTpYKIHH. [Ipy CymecTByOmMUX COOTHOIICHHSIX
CTOMMOCTH MaTE€pPHAJIOB U NU3TOTOBJICHHS CHIDKCHHE CTOMMOCTH JKeJIe300€ TOHHBIX
KOHCTPYKITUH U pacxo/ia IEMEHTA MPU YBEIIMUYECHUU TTPOYHOCTH O€TOHA MOXKET
OBITh JOCTUTHYTO JIHIIIb PU 3HAYUTEITLHOM COKpallleHnu ero pacxoja (15...35%,).

B paiionax, pacnosiararoniux npupoHbIMU HOPUCTHIMH 3aMIOJITHUTEISIMH,
CBIPbEM JIJIs1 ICKYCCTBEHHBIX 3alI0JIHUTENEH (KepaM3UT, IIYHTU3UT U Jp.) U
OTXOJIJaMH MPOMBIIIEHHOCTH (IIJIaKOBas MemM3a, 30J1a) 1e1ecoo0pa3Ho
M3TOTOBJICHUE OTPAXKIAIONIUX U HECYIIIMX KOHCTPYKIIUA, B TOM YHKCIIE
MpPEABAPUTEILHO HANPSKEHHBIX, U3 JIETKOTO OETOHA HA MOPHUCTHIX 3aMTOJTHUTEIISX.
[Tpu 3TOM 0COGEHHO OOJNBIION IKOHOMUYECKUH 3PPEKT TOCTUTraeTCs IpU
WCITIOJIb30BAHUU JCIIEBBIX MPUPOJHBIX MOPUCTHIX 3aMOTHUTENECH BOIU3HU PalOHOB
ux 100br4u. K TakuM palioHaM OTHOCSITCA: F0XKHBIE o0jlacTu Y KpauHbl, MoJioBa,
3akaBka3be, CeBepHbiii KaBkaz, Kazaxcran u npyrue, B KOTOPbIX UMEIOTCA
OTPOMHBIE 3aMachl U3BECTHSIKOB-PAKYIIIEYHUKOB, Apmenus, [ py3us, lanbHuit
Bocroxk, Kabapauno-bankapusi, pacriosiararomiyue O0JbITUMU 3armacamu Tyda,
nemMs3sl U Jp.

Jliis obecriedeHnst 5SKOHOMHOIO pacxo/ia IIEeMEeHTa MPH U3TOTOBIEHUHU
OETOHHBIX U Ke1e300€TOHHBIX KOHCTpYKUU 1 u3nenuit B CHull 5.01.23-83
MIPUBOISTCS] THIIOBBIE HOPMBI pacxo/ia IIEMEeHTa, IpeTHA3HAYCHHBIE /IS OLICHKH
000CHOBAaHHOCTH MPHUHSITHIX MMPOU3BOJICTBEHHBIX HOPM. THITOBBIE HOPMBI
PErIaMEHTUPYIOT PALMOHAILHOE COEPIKAHUE IIEMEHTA Ha M> OETOHa,
obecreunBaroIee moaydyeHrne OETOHA ¢ 3aIaHHBIMUA CBOWCTBAMH.

B mensx cHmKeHus pacxoaa CTalbHOM apMaTyphl B KeEI€300€ TOHHBIX
AJIEMEHTaxX CJeayeT B 000CHOBAHHBIX CIydasx apMUPOBAHHUE PACTSHYTOU 30HBI
AJIIEMEHTOB OCYILIECTBIIATh BHICOKOIIPOUHOM MpeIBAPUTEIHLHO HAMPSKEHHON
cransto (apmartypa kiaccoB A500, A600, A800, A1000, Bp1300, Bp1400, K1400,
K1500 u np.) 310 BemeT He TOIBKO K CHUKEHHUIO pacxojia apMaTypbl, HO U
MOBBIIICHUIO UX TEXHUYECKUX XapaKTEPUCTUK (TPEIIMHOCTOMKOCTb, )KECTKOCTh U
ap.). [lpenBaputensHOe HAPSDKEHUE MOXKET OKa3aThCst d(PPEKTUBHBIM HE TOJIBKO
B PACTSHYTHIX M U3ru0AaeMbIX DJIEMEHTAX, HO U B CKaThIX. Hampumep, B KOJIOHHAX
OOJBITION THOKOCTH, HECYIIasi CHOCOOHOCTh KOTOPBIX OMPEILISICTCS
YCTOMYMBOCTBIO (MIPOI0IBHBIM U3THO0OM), MPEBAPUTEIHHOE HAMIPSKEHUE MOXKET



IPUBECTH K CYIIIECTBEHHOMY IMOBBIIIEHUIO HECYIIEH CIOCOOHOCTH MIIH K
CHIDKEHMIO Pacxo/1a CTalIu.

JI71s1 CTanbHBIX HECYIIUX KOHCTPYKIIMM CIEAYET MPUMEHATH BBICOKOTIPOYHBIE
cranu ¢ npeaenom tekydectu 450...750 MIIa, HU3KOIErHPOBAHHBIE C IPEACTIOM
tekydecTtu a0 400 Mlla BKIIOUUTENTHHO U IPYTHE SKOHOMUYHBIC TTPOQIITH —
MPOKATHBIEC IIUPOKOIOJIOYHBIE ABYTABPHI U TaBPhI, OTKPHITHIE THYTHIE U
3aMKHYTBIC THYTOCBAapHBIE MPOGUIN, TOHKOCTCHHBIE JIEKTPOCBAPHBIC KPYTIIBIE
TpyOBI, MIUPOKOTIOJIOCHYIO YHUBEPCATLHYIO CTaNb U T.11. [Ipu u3roroBneHun
CTaJIbHBIX KOHCTPYKIIUI JIJIsl COKpAIIeHUs TOTEPh METANIONPOKaTa HEOOX0JUMO
CTPEMUTHCS K ONTUMATBHOMY €r0 PacCKporo, IpUMEHEHHUIO 0e3(DacOHOUHBIX
pEUIEHUI U IPYTUX MEPOIPUATHUM.

JlepeBsiHHbIE KOHCTPYKITUU W U3JIETHUS JOJHKHBI U3TOTABIUBATHCS U3 CYXUX
crenuUIMPOBAHHBIX MAJIOMATEPUATIOB M YEPHOBBIX 3ar0TOBOK. BmecTo
JiecoMaTepraloB CIeyeT MAaKCUMAJIbHO UCTIOJIb30BaTh OTXO/IbI JIECOTTUIICHUS U
epeBo0OpabOTKH, a TakKe apOoIuT, PUOPOIUT, IIEMEHTHOCTPYKEUHbBIE,
JPEBECHOCTPY KCUHBIE, IPEBECHOBOJIOKHUCTBIC TLTUTHI U JIP.

MasiomepHbIe THIIOMATEPHUAIIbI CIEAYET B OCHOBHOM UCIIOJIB30BAaTh JUIS
V3TOTOBJICHUS KJIECHBIX JeTanei u usaenui. [Ipu ctpourenscrse BpeMEHHBIX
3JaHUIN U COOpY>KEHUH (CKJIa 0B, 3CTaKal, OyHKEPOB U T.I1.), @ TAKXKE JIJIs
HEOTBETCTBEHHBIX U JIETKO KOHTPOJIUPYEMBIX DJIEMEHTOB 3aHUNA U COOPYKEHUN
BMECTO XBOWHBIX M TBEPIOJIMCTBEHHBIX TTOPO (yO0B, OyKa U Jip.) cleayeT
MAaKCHUMAJIBHO HUCIIOJIb30BATh JIECOMATEPUalIbl U3 MATKOJIMCTBEHHBIX OPOA. [l
YIIyYIIEHHS] CBOMCTB MOCIEIHUX UX MPOMUTHIBAIOT AMMHUAKOM, ()ypaHOBBIMU U
JIPYTUMH CMOJIAMH.

B nponecce npoekTrupoBaHus 31aHUN U COOPYKEHUH HEOOXOIUMO
YUUTBIBATH TPEOOBAHUS IO SKOHOMHOMY PacXOJI0BAHUIO CTPOUTEIbHBIX
MaTepUaoB.

4.4. OnleHKa BADHAHTOB M BBIOOP JIy4llIer0 KOHCTPYKTHBHOTIO PellleHUs
HA CTAaMU NPOCKTHPOBAHUSA

B oOmeli cymMMme KanmuTaldbHBIX BJIOKEHHM Ha CTPOUTEIHHO-MOHTAKHBIC
paboThl MPUXOAUTCS B 3aBUCHMOCTH OT HazHaueHUs oOwbekTa 40...60% 3arpar,
OCTaJbHOE — Ha OO0OpYJOBaHME W TPOUYUE PaACXOJbl. JIOCTUTHYTH CHUKEHUS
pacxoJIoB Ha CTPOUTEIHHO-MOHTAXHBIE PaOOTHI MOXKHO NPUHSITHEM HauboJsee

BBII'OJHBIX KW 3KOHOMHUYHLBIX IIPOCKTHBIX pemeHHﬁ, npcaycMaTpuBaronimux



WCIIOJIb30BAHUE MPOTPECCUBHBIX CTPOUTENBHBIX KOHCTPYKIIMIA M METOJOB HX
W3TOTOBJICHUSI U MOHTaxa. Tak, MIHUPOKOE MPUMEHEHUE MECTHBIX MAaTepUAJIOB U
00JIETYEHHBIX KOHCTPYKIMM MO3BOJISIET CHHU3UTH TpaHCHOpTHbIE pacxonbl, EC
3MaHUA W COOPYKEHUM M pacxoa MarepuanoB. [IOBBIIEHHME 3KOHOMHYECKOU
3G ()EKTUBHOCTU  CTPOUTEIBCTBA  JOCTUTAETCS  TakXKe IMyTeM  OSKOHOMHUU
OOILIECTBEHHOTO TpPyAa, COCTOAILIECTO0 U3 NPOUUIBIX, HACTOSIIMX M OYyIyIIHX
TPYIOBBIX 3aTpar. OKOHOMHSI NPOLUIBIX TPYAOBBIX 3aTpaT CBOAUTCA K
YMEHBIIICHUIO pacxojia MaTepraioB, 6ojiee 3pheKTUBHOM IKCILTyaTallud MaIllUH U
T.II. yMEHbIIIEHWE OyAyIuX TPYMOBBIX 3aTpaT OOECIeYMBACTCS 3aKJIAJIKOW B
MPOEKTHBIC PEIICHHUS] MPOTPECCUBHON OPTraHU3alMKU MPOU3BOJICTBA, YIYUIICHUS
KaueCcTBa CTPOUTEILCTBA, YMEHBIIICHUSI AKCIUTYyaTallMOHHBIX PACX0/I0B U YJIMHEHUS
MEXKPEMOHTHBIX [IEPUOJIOB 3[JaHUI, COOPYKEHUU U JIp.

BriObop Haubosee 11e1ec000pa3HOTO MPOEKTHOTO W KOHCTPYKTHUBHOIO
peleHust — BakHas U TpyaHas 3a1a4a. OCHOBHBIM METOJIOM €€ PEIICHUS SIBISETCS
BAPUAHTHOE MPOCKTUPOBAHUE, B PE3YIHTATE KOTOPOIO MYTEM CPAaBHEHUS TEXHUKO-
HPKOHOMMYECKHUX MOKa3aTeJIel MOXKHO BBIOpPATH ISl TAHHBIX KOHKPETHBIX YCIOBUU
CTPOUTENHCTBA HamOoliee parMoHalbHOE pemieHne. Kpome Toro, st pemieHus
MOCTaBJICHHOM 3aJ]ayM TOJIB3YIOTCS METOJaMU MaTEeMaTUYeCKOW ONTUMHU3AIUU C
npuMeHeHrneM DBM Ha OCHOBE JMHEMHOIO M HEJIMHEMHOIO MPOrPAMMUPOBAHUSL.
OpnHako OKOHYATENbHBIN BHIOOD Jyditiero nmpoektHoro pemenus (JITP) nis nanubix
KOHKPETHBIX YCJIOBHM BBITIOJHSET YEJIOBEK — BBICOKOKBAIU(PUIIMPOBAHHBIN
cnenquanuct. JIIIP He Bcerma okxaspiBaeTcsi TEM, KOTOPOE BBITEKAET U3
ONTUMAJIBHOTO WJIM MHOTOBAPUAHTHOTO MPOEKTUPOBAHMS, TaK KakK TIOCIETHUE
MOTYT HE Yy4Y€CTh IOJHOCTBIO KOMILUIEKC TaKuX TpeOOBaHUN K 3IaHHUSIM WU
COOPYKEHUSIM KaK, HAalpUMep, FIKOJIOTUYECKUE, COLUAIbHbIE U T.11.

Bri0op onTtumanbHbIX KOHCTPYKTHUBHBIX PEIICHU TpeOyeT onpeesieHusl Ha
CTaIuU MPOEKTUPOBAHUS CTOMMOCTH, TPYJOEMKOCTH M JPYTHX IOKa3aTeyieH,
XapaKTEPHUIYIOMINX SKOHOMUYECKYIO 3D PEKTUBHOCTh KOHCTPYKITUH.

Ce0ecTOUMOCTh CTPOUTEIBCTBA — 3TO BBIPAXKEHHBIE B JACHEXKHOU (hopme

3aTpaThl CTPOUTEIBLHON OPraHU3alM1 Ha BO3BEICHUE 30aHUI WIIH COOPYKEHUN, OHU



COCTOAT W3 NPSIMBIX 3aTPAT U HAKJIAJHBIX pacxoJoB. B mpsiMble 3aTpaThl BXOIST
CTOMMOCTh MaTepHaJIOB, 3apaboTHas IulaTa W CTOMMOCTH O3KCIUTyaTalluu
CTPOUTENBHBIX  MamuH. Hakmamuele pacxonpl, BKjIOYaroume B — celd
aIMUHUCTPATUBHO-XO3SIMCTBEHHBIE PACXOAbI, CTOUMOCTb COAECPKaHUSI BPEMEHHBIX
HETUTYJIbHBIX COOPYXEHUN U MPUCIOCOOICHUM, MOXKAPHO-CTOPOKEBON OXpaHbl U
JIPYTUX 00OBEKTOB, 3aBUCAT OT BUJIA CTPOUTENHCTBA U BUAA BBHIMOJHSAEMBIX padoT.
OHU YMEHBIIAIOTCS MOPH COKPAIICHUH MPOAOJIKUTEIBHOCTA CTPOUTENIHCTBA,
CHUKEHUU TPYIAOEMKOCTH pabOT U 3aTpat Ha 3apabOTHYIO IJIaTy U Jp.

CTOMMOCTh CTPOUTEIHHO-MOHTAXHBIX PabOT TPENCTaBIIET COOOW CymMMy
ce0ECTOUMOCTH U CMETHOM MPUOBLITN, XapaKTePU3YIOIIEeH HOPMATUBHYIO BETHUUHY
YHCTOIO JI0X0/1a CTPOUTENIbHOM opranu3zanuu. Ctoumocts CMP Bo MHOTOM 3aBUCUT
OT IIPUHSTHIX IOTOBOPHBIX 1IEH.

Pacuersl skoHOMHYECKOW 3(G(EKTUBHOCTH TPOU3BOMAATCS HAa OCHOBE
craHgapTHo Meroauku. OCHOBHBIM KpUTEpUEM TMpU BbIOOpe Haumboliee
DKOHOMUYHOI'O MPOECKTHO-KOHCTPYKTUBHOTO PELICHUS SABJISECTCS MHUHUMYM
MIPUBEJICHHBIX 3aTPaT, KOTOPBIE MPEICTABISAIOT CO00N CyMMY TEKYIIMX U3EPKEK U
YACNbHBIX €IMHOBPEMEHHBIX 3aTpaT (KalMUTAIbHBIX BIIOKEHUI), TPUBEJICHHBIX K
rOJI0BOU Pa3MEPHOCTH.

[IpuBeneHHBIC 3aTpaThl HA €AUHUILY TPOAYKIUH, PYO.,

3=C+E,;K (4.1)

I'ne C — cebecTOMMOCTh €IMHULIBI MPOAYKIMH (Hampumep, ce0ecTOMMOCTh
CTPOUTEIIBHBIX KOHCTPYKUMWA B J€Je, T.€. YCTAHOBJEHHBIX B HPOEKTHOE
nosoxkenue), py6.; E, — HopmaTuBHBIA Ko3(pPuuHMeHT >dPexTUBHOCTU
KaluTaJdbHbIX BIOXEeHUM; K — yJenpHble KanuTaJbHBIE BIIOKEHHUS B
IPOU3BOACTBEHHBIE (POHIBI (B 0a3y CTPOUTETHLHON UHIYCTPHUH).

CebecToMMOCTh €IMHUIIBI MPOAYKIIMHM BKJIIOYAET B c€0s 3aTpaThl MPOILIOTO
TpyJa (aMOPTU3AMOHHBIX OTYUCICHU OCHOBHBIX (JOH]IOB, MATEPUAJIOB) U 3aTPaThl
Ha OIUIaTy BHOBb BIOXEHHOTO Tpyaa. C yMEHBIIEHHEM Ce0ECTOMMOCTH
sKoHOMHUYecKasg A((HEKTUBHOCTh MPOEKTHOrO pelleHus MoBbimaeTcs. OJHaKo

OIICHKY MPOEKTHBIX PEHICHUN TOJBKO MO ATOMY TOKA3aTelto B 00meM ciydae



MPOU3BOUTH HEJB3SI, TAK KaK B COMIOCTABIISIEMbIX BAPUAHTAX BO3ZMOKHbBI PA3JIMYHbIC
KalUTaJIbHbIE BIOKEHUS U JPYTUe 3aTPaThl.

VYienbHble — KanWTaJbHbIE  BJIOKEHUS  €IMHOBPEMEHHBIE  3aTparThl,
npuXoasAIrecs Ha | M? IPOM3BOACTBEHHOM ILIOIIAIY IIPOMBILIIEHHOTO 31AHUS W
Ha 1 M? KUJIOM IJIOIAAU U Jp.

Koadppunment »hPekTMBHOCTH KanmUTaIbHBIX BJIOXKEHUU MPEICTaBIISICT
co0oil BenuuuHy, 0OpaTHYI0 CpPOKY OKYyHaeMoCTH BiokeHHU. Ero 3nauenuwe npu
onpeneneHuu 3 PEeKTUBHOCTH HOBOM TEXHUKH (B YACTHOCTH, HOBBIX CTPOUTEIBHBIX
KOHCTpYKUMH) npuHuMaercs paBHbIM 0,15, a mpu moacuere 3KOHOMHYECKOU
7h()EKTUBHOCTH B CTPOUTENHCTBE B OCTaJbHBIX Clydasx (Hampumep, Mpu
CpPaBHEHMU W3BECTHBIX BAPHUAHTOB KOHCTPYKTUBHBIX pemieHuid) —0,12. Ilpu E,=0,15
CPOK OKYNAaeMOCTH KalUTaJbHBIX BIOXKEHUH COCTaBIIAET OKOJIO 6...7 JeT, a mpu
E.=0,12 on paBen 8,3 roza.

[Ipu cpaBHeHUM SKOHOMHUYECKON 3(P(HEKTUBHOCTH BapUAHTOB MPOEKTHO-
KOHCTPYKTHUBHBIX PEIICHUM, KaXIbIi W3 KOTOPHIX 00ECIEUMBACT OJMHAKOBYIO
JOJITOBEYHOCTD 3/1aHUSI U UX IKCIUTyaTallUOHHBIE KAYECTBA, a TaKKe OJUHAKOBYIO
MPOIOIKUTEILHOCTh CTPOUTENLCTBA, MMPUBEJACHHBIE 3aTPAThI JI1 BCEX BaPUAHTOB
onpeaesitores mo Gopmyse (4.1).

B Tex ciyuasix, Korja B CpaBHUBAaE€MbIX BapUaHTaX PEIICHUN UCIOJIb3YIOTCS
pa3Hble MaTepHaybl WM M3JIeNUs, BIUSIONIME Ha SKCIUTyaTallMOHHBbIE KayecTBa
3JaHUHM U COOPYKEHUM WM HA PACXObI, CBA3aHHBIE C SKCIUTyaTalluer COOPYKEHUN,
a TakXe TPeOYyIOIIUe JOMOTHUTEIbHBIX KAaUTaIbHBIX BJIOKCHU B MPOU3BOJICTBO

CTPOUTCJIBHBIX MATCpHUAJIOB H I/ISIICJII/II\/JI, pacucT IOJHBIX NPUBCIACHHBLIX 3aTpaT

CIIC YOI M
3=C+E,(K+K')+MT, 4.2)
I'me K' - comnpsbkeHHbIE KalmWTAIbHBIE BIIOKEHUS B IPOU3BOJCTBO

CTPOUTENBHBIX MATEpPUAJIOB M HU3JACIHM 110 CPAaBHUBAEMBIM BapuaHTaM; M —
AKCILTYyaTallMOHHBIE CPEIHET0I0BbIE 3aTpaThl; T — pacuyeTHBI NEPHOJ BPEMEHU B
TEYEHUE KOTOPOTO YUMUTHIBAIOTCS JKCIUTyaTallMOHHBIE 3aTpaThl Ha CPOK CIYXKOBbI

KOHCTPYKIIMH 110 BAPUAHTAM.



IIpn cpaBHEHHWH BapUaHTOB KOHCTPYKTHMBHBIX PELIECHUN B OOIMIMI 00BEM
COTMOCTABIISIEMbIX ~ KOHCTPYKIMH  HEOOXOOUMO  BKJIIOYUTH BCE  CMEXKHBIC
KOHCTPYKLIMH, B KOTOPbIE BHOCSTCS KaKUe-IM00 OTINYMSL.

Ecnu cpaBHMBAIOTCS CTPOUTENBHBIE KOHCTPYKLMU C PA3JIMYHBIMU CPOKAMHU
CI1y>KOBl, /Ul IPUBEICHUS BapMAHTa C MEHBIINM CPOKOM CIIy>KObl B COOTBETCTBUE C
COMOCTaBUMBIM BAapUAHTOM OO0Ji€€ [JOJIOBEYHOM KOHCTPYKLHMH, HEOOXOIUMO
ONPENEIINTh CYMMApPHBIE 3aTPaThl, BKIIOYAIOLIME JOINOJHUTEIBHBIE PACXOAbl Ha
3aMEHY MEHee JOJITOBEYHbIX KOHCTPYKIUH 32 IEPUOJT CIYXKObI 00J1€€ JOITOBEYHOIO
BApHUAHTA.

IIpy SKOHOMHMYECKOM OLIEHKE BapUaHTOB ITPOEKTHO-KOHCTPYKTUBHBIX
penieHnii Heo0X0JUMO YUYUTBIBaTh TAK)KE MPOJIOKUTEIBHOCTh CTPOUTENLCTBA U
CPOKM BBOJA B JACHMCTBHE 3[aHUN U COOPYKEHHH. DKOHOMHUECKHHA 3P(PEeKT oT
COKpAILEHUSI CPOKOB CTPOUTENBCTBA M YCKOPEHMsI BBOJA B JIEWCTBHE OOBEKTA
CBS3aH C [OJyYEeHUEM JIOMOJHUTENIbHOM mNpuObUIM (Hampumep 3a CYer
JOTIOJTHUTENBHOTO BBIMYCKa MPOJYKLIHUH MPU JTOCPOYHOM IYCKE 3aBOJA), & TAKKE
s dexra OT CHUKEHUS HAKJIAIHBIX PACX0JI0B B CTPOUTEIHLHON OpraHu3aluu.

OxoHoMuueckuit dpdexT, mosydaemMplii OT YCKOPEHHUS BBOJA B JICHCTBHE
oObekTa

-0+ (4.3)

'me Oy — mokasaTenb 3KOHOMUU OT COKPAIEHHUS YCJIOBHO-IIOCTOSIHHBIX
pPacxo0B CTPOUTENIBHOM opranu3anuu; ¢y — 3QPEKT OT BIITYCKA TONOJHUTEIBHOM
INPOAYKIMM WM OKAa3aHWs JONOJHUTENBHBIX YCIYr 3a NEPUOJ COKpalleHUs
IIPOJOJKATEIBHOCTH CTPOUTENIBCTBA O0BEKTA IPOU3BOJICTBEHHOIO HA3HAYEHUSI.

B cBsA3M ¢ cokpamieHreM IMpOJODKUTENBHOCTH CTPOUTENBCTBA OOBEKTOB B
pe3yapTare COBEPUICHCTBOBAHUS TEXHOJOTWM, OPraHHU3alUd M yIPaBICHHUS

CTPOUTCIILCTBOM IIPU HCU3MEHHONW CMETHOM CTOUMOCTH

9y=H(1-T1/Tz), (44)
I'me H — yclIOBHO TIOCTOSHHBIE pacXoApl IO  BapuaHTy C
IPOAODKUTEIBHOCTBIO cTpouTenscTBa 11, py0.; Tr — HpOaOIKUTENBHOCTH

CTPOUTCIILCTBA CPABHUBACMOI'O BapyaHTa, I'OA.



Y CIIOBHO-IIOCTOSIHHAsT 4acTh pacxXxOlOB CTPOMTENbHOM opranus3auun H
IPUHUMAETCS B IMPOLIEHTaX 00 OOIIel BETWYHMHBI 3aTpaT MO0 COOTBETCTBYIOIIUM
CTaThAM: 3aTpaTbl Ha maTepuanbl — 1%; 3aTparbl Ha HKCIUIyaTallM0 MAallWH U
MexaHu3MoB — 15%; Haknaansie pacxoasl — 50%.

H=(0,01g+0.15m+0.5n)C,/100 4.5.)

I'ne 0,01;0,15;0,5 — nosst yCIOBHO-IIOCTOSAHHBIX 3aTpaT COOTBETCTBEHHO B
pacxojax Ha MaTepHaJIbl, SKCILUTyaTal[MI0 CTPOUTEIbHBIX MAIIMH U MEXAHU3MOB, B
HAKJIAJHBIX Pacxoax; q,m,n — Ko3(QPUIUEHThI, OTpakarolIue CTPYKTYPY CMETHOU
cebecronmocty CMP — COOTBETCTBEHHO 3aTpaThl Ha MaTepUalbl, SKCILTyaTaI[HI0
MallMH ¥ MEXaHU3MOB, HAKJaJHbIE pacxoibl, %. B yKpymHEHHBIX pacuerax
npuHumMarot q+60%, m=8%, n=14%; Cy— cedbectonmocts CMP.

O¢ddexT 0T TOCPOUHOT0 BBOAA MPOMBIIINIEHHOTO MPEANPUATHS B PE3yJIbTaTe
COKpAILEHUS NPOJOJKUTEIBHOCTH CTPOUTENILCTBA

9¢):EH(D(T2-T1), (46)

rae @ — cTOMMOCTh OCHOBHBIX (DOHJIOB, JOCPOYHO BBOJUMBIX B JICHCTBHE,
TeiC. py0.; T; u T, — MPOAOIHKUTENBHOCTh CTPOUTENHCTBA MO CPaBHUBAEMbBIM
BapuaHTaM, TOJ.

Takum oOpaszom, 001U SKOHOMUYECKUN D PEKT

=(31-32)+2,1+0¢ 4.7)

rae 31 u 3, — 3aTpaThl 10 CPABHUBAEMBIM BapUaHTaM.

[Ipu BbBIOOpPE BapHAHTOB KOHCTPYKTHUBHBIX PEIICHUNH JUISI TEXHUKO-
HPKOHOMHUYECKOTO CpPAaBHEHUS CJEAYET MCIOJIb30BaTh OIBIT MPOEKTHPOBAHUSA WU
CTPOUTENIbCTBA JIYUIIUX 00pa3llOB aHAIOTUYHBIX 3AaHUNA U COOPYKEHU, aTbOOMBI
TUIMOBBIX ~KOHCTPYKUMH W Jpyrue Marepuaibl, cojepkaliue Hauboiee
SKOHOMHUYHBIE pelieHus. Bpibop Haunbonee SKOHOMHYHOM CTPOMTEIHHOU
KOHCTPYKI[MH, B KOHEYHOM CYETE, HE MOXET OBITb OCYIIECTBJIEH B OTpPHIBE OT
0011Iero MPOEKTHOTO PEIICHUs 3/IaHUS U COOPY>KEHUS, MOCKOIBKY SKOHOMUYECKUE
MOKAa3aTeIM BCETO COOPY>KEHHUSI B IEJOM 3aBHCIT OT B3aMMOCBSI3aHHOTO HalOopa
BCEX KOHCTPYKIIMH (MMEPEKPBITHH, KOJIOHH, (yHAAMEHTOB, CTEHOBOT'O OTPaXK/ICHHUS),

ux Fa6apI/ITOB, OKCITyaTalMOHHBIX pPacxoaoB, CBA3dHHBIX C OTOINICHUCM H



BEHTWISIIIMEN OMeIeHU u apyrux gakrtopoB. OgHaKo, €clii MOCTaBjlIeHa 3a7a4a
CPaBHUTD JIUIIb SKOHOMUYECKYIO 3((HEKTUBHOCTD MPOCKTUPYEMBIX CTPOUTEIBHBIX
KOHCTPYKIIMH, TO MPUBEJEHHBIE 3aTpaThl ompenesaioT no dopmynam (4.1) wium
(4.2).

NHorpga, Hampumep, NpU OLEHKE CPABHUTEIBHOW 3IKOHOMHUYECKOU
3¢ (PEeKTUBHOCTH KOHCTPYKIMH U JAeTajled U3 OINpeleleHHOro Marepuala,
npeIHa3HAaYeHHBIX Ui HKCIUTyaTallud B 3aJlaHHBIX YCJIOBUSAX, U COOJIIOJACHUU
JIpPYTUX  YCIOBUHM, 0O€CIEeUMBAIONIMX  COMOCTABUMOCTh  PacCMaTpUBAEMBbIX
BApUAHTOB, HMMEETCS BO3MOXHOCTb OIPAHMYUTHCS COIMOCTABICHUEM TOJBKO
pacyeTHOM ceOecTOMMOCTH KOHCTPYKIIMU B JIeJe, @ B HEKOTOPBIX CIIy4asiX — JIMIIb
pacxojia MaTepualoB, T.€. €CIU MPH ONPEAeIICHUH TPUBEACHHBIX 3aTPaT OTAEIbHbIE
COCTABJISIFOLME UMEIOT OJIMHAKOBBIE 3HAYEHHUS, TO MPU pacyeTax CPaBHUTEIbHOU
AKOHOMUYECKOH 3(PHEKTUBHOCTH UX MOKHO HE YUUTHIBATH KAK PABHOBEJIHUKHUE.

N3-3a HEOOXOIMMOCTH OJHOBPEMEHHOTO Yy4eTa OO0JdbIIOr0 KOJUYEeCTBa
nokasaresied BbIOOp HamOosiee 3(P(HEKTUBHON KOHCTPYKIIMU SBISIETCS BeChMa
CJIOKHOM 3amauei. Horna, HanpuMep, npyu HEOOJIBIION pa3HUIIE B TPUBEIECHHBIX
3aTpaTax MpUHUMAETCs OoJiee TOpOrol BapuaHT, B KOTOPOM, OJIHAKO, 3HAYUTEIHHO
HUKE pacxol AePUUUTHON cTanu. B npyrux ciayyasx oCOOEHHO BaKHBIM SIBIISIETCS
CHMKEHHBIN MTOKa3aTeNb MacChl KOHCTPYKIMM, TAK KaK C HUM CBSI3aHO y/ICILIEBIICHUE
CMEXHBIX TIO/IJIEPKUBAIOIINX KOHCTPYKIMA U QpyHIaMeHToB. B paitonax Kpaitnero
CeBepa, HampuMmep, 0co00€ 3HaueHHE NPUOOpPETaeT CHUXKEHUE TPYAOEMKOCTU
M3FOTOBJICHHSI 1 MOHTa)a KOHCTpYKUHUW. [I03TOMYy B KaKIOM KOHKPETHOM Cllydae
HEOOXOJMM TUIATENbHBIA aHallu3 M COMNOCTaBJICHHE KOMIUIEKCA IOKa3aTesei,

KOTOPBIC B paCCMATPUBACMBIX YCIOBUAX SABJIAIOTCA OCHOBHBIMHU.

B cMeTHON CTOMMOCTHM CTPOMTENbHO-MOHTaXHBIX padOT 3arpaThl Ha
MaTepuaibl, H3JAEAUs M KOHCTPYKLHMH OIpPEAeNsaIoTCs IO LeHe (PpaHKo-
NpUOOBEKTHBIN CKJIaJl, KOTOpasi BKIKOYAET CIEIYIOIINE COCTABIISAIOLIHE!

-OTIIYCKHYIO LIEHY 3aB0Jla U3TOTOBUTEIS;



-CHa0XEHYECKO-COBITOBbIE ~ HAIlCHKH, KOMHCCHOHHBIE BO3HATrpaKICHUS
Opoxepam, TaMOKEHHbIE TTOLUIHMHBI U COOPHI;

-TPaHCIIOPTHBIE PACXOMBL;

-3arOTOBUTEIBLHO-CKIIA/ICKUE PACXO/IBI.

CMeTHbIE LIEHBI Ha MaTepUalbl, U3AEINS U KOHCTPYKLHU OIPEIECICHBI B
ypoBHe 11eH Ha 1.01.2000r. u B cmeTHO-HOpMaTuBHOM 0aze 2001r. BKIIIOYEHBI B
denepanbHble, TEppPUTOpPHANIbBHBIE U OTpacieBble cOopHuku. DeaepaabHbIN
COOpPHHMK CMETHBIX LIEH Ha MaTepHalibl, U3JEJINUd U KOHCTPYKIUHU COCTaBJICH JIs
MockoBckoit obnactu, TeppuTopuaibHble COOPHUKU pa3pabOTaHbl i KaXKAOro
pernona Poccuiickon @enepanuu ¢ yaeToM KOHKPETHBIX YCJIIOBUM IPOU3BOJCTBA U
MOCTaBKH MaTE€pPHAIOB B COOTBETCTBYIOLIUX aIMUHUCTPATUBHO-TEPPUTOPUATILHBIX
panoHax.

Jlnst cocraBieHUs CMETHOM JIOKYMEHTAlMH U TEXHUKO-DKOHOMHUYECKHX
000CHOBaHU MHBECTUIIMOHHBIX MPOEKTOB PEKOMEHIYETCSI IPUMEHSITh CIEAYIOIINE
BU/IbI LICH HA MAaTE€pUaIbl, U311 U KOHCTPYKLIUU:

-0a3ucHBIC IEHBI, MPUHUMAaEMble TI0 (eepaIbHBIM WM TEPPUTOPUATIBLHBIM
cOOpHMKAaM CMETHBIX IIeH Ha MaTepualbl, H3AeNUus U KOHCTPYKIHHU C
COOTBETCTBYIOIIEH MHJIEKCAIIMEl HA MOMEHT COCTaBJICHUS JOKYMEHTAIIHH;

- CpeJHUE TEeppPUTOpUATIbHBIE TEKYIlMEe CMETHBIE IEeHbl, (HOPMHUpPYyEMBIE
pPErMOHAIBHBIMU IIEHTPaMHU MO II€HOOOpPa30BaHUIO B CTPOUTENLCTBE( Ha JTare
POECKTUPOBAHUS );

- (hakTHUYECKHE TEKYIIUE LIEHBI, ONpeAesieMble MO YCIOBHUSIM MOCTABKU Ha
00BEKT CTPOUTENBCTBA C MOCTABIIMKAMH.

Hcxond U3 CIOXKUBIIMXCS LIEH HA MaTepualibl, U3JEIUsl U KOHCTPYKIUHU B
pPa3IMYHBIX TEPPUTOPUATBHBIX paiioHAX OMmpenensoT Oonee d(PdeKTHUBHBIC

BAPUAHTHI MPOEKTHBIX PEIIEHUN

OnbIT MOKAa3bIBAET, YTO METAUIMYECKUE KOHCTPYKIUHU 3HAYUTEIBHO JIerye
XKene300€TOHHBIX, UX 11e1ecCO00pa3HO MPUMEHTh B pailloHax, yAaJeHHbIX OT 0a3

CTpOHTCJ’IBHOﬁ WHAYCTPpHUHU, a TaKXKC Ha 00BEeKTax PaccpCcaO0TOYCHHOIO



CTPOUTENBCTBA.  BO3MOXHOCTP  CHWXKEHUS  TPAaHCIOPTHBIX  PacXoOB,
UCIIOJIb30BAaHUSl HMMEIOIIMXCS MEXaHHW3MOB HEOOJBLION TIpy30MOAbEMHOCTH,
o0JeryeHue nepeBo30K KOHCTPYKIUU U UX MOHTa)Xa B TPYIHOJIOCTYIIHBIX paiioHaxX
MOTYT OKa3aTh pPelarolee BIUSHUE Ha BEIOOP PallMOHAIBHOTO THIIA KOHCTPYKIIHH.

OCHOBOI COBPEMEHHOT'O CTPOUTENBCTBA SIBISETCS MOHOJMUTHBIN U COOPHBIN
KEJIE300€TOH, IO3BOJISIONIMM HIMPOKO HCIIOJIBb30BATh MECTHBIE MaTepuaibl U
DKOHOMHUTH cTalb. (OJHAKO NPUMEHEHUE JIPYTUX BHJIOB CTPOUTEIBHBIX
KOHCTPYKIMH B psZi€ CIy4acB B TEXHHKO-DKOHOMHUYECKOM OTHOIICHHHM MOKET
OKa3aThCsl BbIrOHEE. BBIOOP KOHCTPYKTHBHOI'O pPEIICHHS W MaTEpUaJOB s
KOHCTPYKUMH JOJDKEH MPOU3BOJIUTHCS HA OCHOBE BAPHAHTHOIO MPOEKTUPOBAHUS U
COMOCTAaBUTENILHOTO aHainu3a 3(PQPEKTUBHOCTH, MPU KOTOPOM YUHUTHIBAKOTCS
TEXHUYECKHE CBOMCTBA Marepuaia KOHCTPYKLUMH, THIl 3JaHUS U COOPYKEHHS,
YCIOBUSL HX OJKCIUTyaTallMH, MPUPOJHO-KIMMATHUYECKHE OCOOEHHOCTH pailioHa
CTPOUTEIBCTBA, OOECIEUYEHHOCTh MECTHBIMU CTPOMUTENIbHBIMU MaTepuajaMu,
HAJIMYUE U OCHAIIEHHOCTh 0a3bl CTPOUTEIBHON HHIYCTPUU U IpyTrHe (PakTOphI.

JIns OLIEHKM BapUaHTOB IIPOEKTHBIX PELICHUM 3MaHUA U COOPYKEHUU
BBIYUCIISIIOT CIIEIYIOIINE TEXHUKO-9KOHOMUYeckue nokazarenu (TOII):

—  pacxojl OCHOBHBIX CTPOMTEIBHBIX MaTepuajioB (M°, T) OeTOHa, CTaiu,
KUPIIWYHOM KJIAJIKH, YTEIUIUTEISA, JPEBECUHBI U IPYTUX U UX YJEIbHBIN pacXxos;

- KanuTajgbHble BIOXKEHHA B 0a3y MO MPOU3BOJICTBY MaTEpUaJOB H
KOHCTPYKLUH, B OCHOBHBIE U OOOpPOTHBIE (POH]IBI CTPOMUTEIBHOM OpraHU3aLUU
(py6.);

—  DKCIUIyaTallMOHHBIE PacXO/bl, CBA3aHHBIE C KAlIUTAJIbHBIMU U TEKYILLIUMHU
pEeMOHTaMHU, 3aTpaTaMH Ha OTOIJICHHE U BEHTWIISILHUIO (pYO.);

- [POJOJIKUTEIBHOCTh OCHOBHBIX CTPOUTENBHBIX PA0OT (IH., TOX);

- DJKOHOMMYECKHH d3(PEKT OT COKpalleHHs MPOJOJIKUTEIBHOCTH
OCHOBHBIX CTPOUTENBHBIX PaldoT (pyo.);

= PaCUCTHYIO ce0eCTOMMOCTh 3aKOHYEHHOI'O CTPOUTCIILCTBOM  3JIaHUA

(py6.);



- TpyJAO3aTpaTrhl HA U3TOTOBJIEHUE U 3aBOJICKYIO YKPYITHUTEIIbHYIO COOPKY
COOpHBIX KOHCTPYKIIMM, TPyJ03aTpaThl HA YKPYIHUTEIbHYIO COOPKY B YCIOBHUAX
CTPOMIUIOMIAKA U HA MOHTaX COOPHBIX KOHCTPYKIIMIA, BO3BEJICHUE MOHOJIUTHBIX
KOHCTPYKIIUH U KOHCTPYKIIMH U3 KHPIUYHOMN KIJIQIKK (Yesl.-IH.);

- CyMMAapHbI€ MNpUBEICHHBIE 3aTpaThl Ha 3[JaHUE B LEJIOM, BKJIHOYas
3aTpaThl HA OCHOBHBIE KOHCTPYKIMH, KAlTUTAIbHbIE BIIOKEHHU S, SKCILTyaTal[MOHHbIE
pacxosl 1 3Q(PEKT OT COKpaIIeHUsI CPOKa CTPOUTENHCTBA (Pyo.)

VYkazaHHbIE MOKa3aTeau OMPENENSIOTCA B 1I€JIOM Ha BECh MPOEKTUPYEMBbIH
00BEKT, a TaKXe B BHJIE YJEJbHBIX IOKa3aTesied, OTHECEHHbIX K PacYeTHBIM
eIMHULIAM M3MEPEHMM, XapakTep KOTOPbIX 3aBUCUT OT (DYHKUHOHAIBHOTO
Ha3zHayeHUs o0bekTa (Tad. 4.2).

Tabnuya 4.2 PacuetHble eauHULbl u3MepeHus ans moacuera TOIl mpoekTos

KOHCTPYKLUH 3aHUN U COOPYKEHUU

HaumeHoBaHue 31aHU, COOPYKEHU U PacueTrHble eTUHMIIBI H3MEPEHUS
KOHCTPYKIMH
3nanus
OHO3Ta)KHBIE TPOMBIIICHHBIE 3/TaHUS 1 m? rTomIaaM mosa
MHOro3Ta’»HbI€ TPOMBIIICHHBIC 3JaHUS 1m? pa3BepHyTOI MIOMIAIH T1071a
[TpeanpusiTist 001IECTBEHHOTO MUTAHMS 1 mocamouHoe MecTO
[TpennpusTsi OBITOBOTO 0OCTYKHUBAHHS 1 pabouee mecTo
[Ipaueynpie, XUMUYUCTKH 100 xr cyxoro 6eybsi B CMEHY
JKunelie moMa, OOIICKUTHUS 1 m? o6rmeii miomany
AJIMUHUCTPATUBHBIE 3TaHUS 1m? paboueit mIomaan
[Ipeanpusitust Topro,iu Im? TOProBOTO 3aJia
CnopTUBHBIE 3aJIbl I M? ruToraaum 3aa
[ImaBarensHBIE OacCENHBI 1 M? BoIHOIM MMOBEPXHOCTH BaHH
[xomner, [1TY, yueOHbIC 3aBeICHUS, BY3bI 1 mecTo yuaierocs

Tearpbl, KOHIEPTHBIE 3ajibl, KHWHOTEATPHI, | | MECTO B 3PUTEIHLHOM 3ajie
IUPKH, KITYOBI, IOMa KyJIbTYPBI
bubnuorexu, apXuBbI 1 ThICSIYA eIMHULL XPaHEHUS
lNoctununpl, canaropuu, Joma OTAbIXa, | 1 MecTo

IMAaHCHOHATEHI, SICIIH, CaJbl

bosibHULIBI 1 xoiika
[TonukIuHUKY, TUCTIaHCEPBI | mocenieHne B CMEHY
CoopyskeHusI U KOHCTPYKIIUU
PesepByapsbl, OyHKEpa, CUITOCHI 1 m> emKoCTH
DTaXEpKU 1 M? BCcex TepeKphITHil
MocCTBI aBTOJOPOKHBIE 1 M? mone3Hoi IUIOMAAM Mpoe3kKel YacTH U
TPOTYapoB
MoOCTBHI JK€1€3HOI0POKHbIE 1 M IMHBI MOCTa
Omnopst JIDII, TpybonpoBo b 1 KM JUIMHBI TPacChl

[TogkpanoBbie MyTH 1 M gyIHBI TyTH




KoHcTpyK1inn NOKpBITUN 1 IEPEKPBITHUI 1 M? TOPH30HTATBHOMN TPOEKIIHN
KonoHHEBI OCHOBHEIE 1 M? TIOIAH 3MaHUS
Komonnsie paxBepkoBbie 1 M? TUTOMIAIH CTEHBI

[Ipumeuanue. 711 OTAENBHBIX COOPYXEHUU (HAPUMEP, IBIMOBBIX TPYO,
rpajvupeH, Tejle- W paauodalieH W Jip.) TEXHUKO-d)KOHOMHUYECKHE IMOKa3aTellu
OTIPEIETISIOTCS TOJIBKO B IIEJIOM Ha BECh OOBEKT.

CpaBuuBas TOII kaxaoro M3 BapuUaHTOB, BHIOMPAIOT TOT, KOTOPBIA 3aTeM
MO/JICKUT JACTATbHON pa3zpaboTke. [Ipw 3TOM OCHOBHBIM KPUTEPHEM SIBISETCS
MUHHMYM TPUBEICHHBIX 3aTpaT. Eciu OoHM mpuMEpHO OJIMHAKOBBI (pa3HHIA HE
oonee 5%), To cpaBauBatot aApyrue TOIL, B mepByto ouepenp Te, KOTOpPhIE B JaHHBIX
KOHKPETHBIX YCIIOBUSAX UTParoT 0osiee BaKHYIO poib. Kak mpaBuiio, ciaenyommmMu
10 3HAYUMOCTH MOCJIE MPUBEACHHBIX 3aTPaT SBISIOTCA IMOKA3aTeNId pacxoaa CTalH,
BJIOYKECHUH, Tpyao03arpar, MPOAOJKUTENBHOCTH CTPOUTEIILCTBA,
SKCIUTyaTallMOHHBIX  3arpar. CleayeT  y4uThiBaTh  TakKke  COLHMAIBHO-
AKOHOMUYECKUN 3 (PEKT, BKItOUas BOIPOCHl OXPaHbl OKPYKAIOIIEH CpeIbl.

4.5. MeToauka omnpeeeHUs TEXHNKO-)KOHOMUYECKUX MOKa3aTejled HA
CTAaAUU MPOEKTUPOBAHMSA (M3MEHEHHS BHECCHBI)

OmnpeneseHue pacxoga OCHOBHBIX CTPOMTENbHBIX MaTepuasnoB. Pacxon
MaTepHaoB OMpeaesieTCs MO (PaKTUUIECKOMY 00BheMYy KOHCTPYKITUH, pa3Mephl U
CEUYEHHUS KOTOPBIX YCTAHABJIMBAIOT HA OCHOBE MPHUOJM3UTEIBbHBIX pacueToB. J[Jis
OTOM LEIM MOXHO HCIIOJb30BaTh TAKXKE KAaTaJOTH THIIOBBIX CTPOUTEIBHBIX
W3EIUN, CIIPABOYHUKY MTPOECKTUPOBILINKA U JIP.

O0BbeM Ui Maccy CTPOUTENBHBIX MAaTEPUATIOB MOJICYUTHIBAIOT Pa3eiIbHO M0
KJlaccaM M copTaM, TaK KaK CTOMMOCTh HMX paszinyHa. CyMMmapHbIi pacxon
MaTepHuayioB OIpeAesaeTcs Ha BCE 31aHKe (COOPYKEHUE) B LIETIOM U HA PACUETHYIO
enuHUIy u3Mepenus (cm. Taom. 4.2). Tak, Hanmpumep, pacxoj MaTepuaioB Ha
OTJIETIbHBIE JKENIe300€TOHHBIC AJIEMEHTHI 3/1aHUS TOJCYUTHIBACTCS B TAOIUYHOU

dbopme (Tadu. 4.3).



Tabauya 4.3. Pacxon MateprasoB Ha JKeJIe300€TOHHBIC SJIEMEHTHI 37aHuUs

HaumMmeHoBaHue Yucao Kiace Pacxon Pacxoa cTaau Ha 3JIEeMEHT. KI
3j1eMeHTa 3jleMeHTOB | OeToHa | Oerona | A240 | B-I | A400 | A600 | 3aka
3MaHuA B 3JaHNH HA aJTHBI
3JIEMEHT, e
M3 JIeTa
Ju
KononHbI 12 B25 5,18 75 - 454 - 111
Kapkaca
Depmbl 6 B30 5,94 41 28 476 500 31
IImuter 40 B30 2,28 11 84 45 90 24
MTOKPBITHUS U T.]I.

[Io 5TUM naHHBIM ompezensercss oOmui pacxon OETOHA M CTalM Ha BCE
3/IaHHE B LIEJIOM, a TAKXKE yJIeJIbHBIA PACX0/l HA PACUETHYIO €IMHUILY, HAIPUMED, Ha
1mM2 nmona.

B Tabn. 4.4 npuBeneHbl aOCOJIOTHBIE IMOKAa3aTeIM pacxoja MaTepuasoB
HEKOTOPBIX BHUJOB THUIOBBIX >KEJIE300€TOHHBIX KOHCTPYKIIMH TOKPBITUA TpU
pacuetHoi Harpy3ke 3,5...5,5 kH/m2.

Maccy Takux

MacChl METAUIMYECKUX KOHCTPYKLMHU.

Onpenenenue

KOHCTPYKIUH ONMPEIENSIIOT C YYETOM CTPOUTENIBHOTO KOA(DPUIIMEHTA MACChl Qy .

o gopmyiie
G wx-=Go Py, (4.8)
I'ne Omx-— 1+Gy/Go (49)
Tabnuya 4.4. Pacxoa MarepuajioB Ha pa3IMYHbIC BHUJBI IKEJIE300€TOHHBIX
KOHCTPYKIIMH
HaumeHoBaHHE KOHCTPYKINH Macca, T Kaacc 6etona | O0bem Oerona, | OOmuii pacxon
M3 CTaJIU, KT
Pebpucras mnra nokpeitus 3x12m | 6,8 B30,B40 2,83 205...391
ITnura nokpertus 2T 3x12m 6,8 B40 2,83 240...330
JIByckarHast KopoOuaTas IUIMTa Ha 15,1 B40 6,29 382
nposiet 3x18 m
Ceomuaras muta KXKC Ha mposet 10,9 B40 4,54 431
3x18
JIByckaTHas 6aaKa OKPBITH 9,1 B30, B40 3,64 360...565
npojieTom 18 m
JBYTaBPOBOT'O CEUCHUS IIPH
mare 6 M ¢
npeHAIPSHKSHHO
KaHaTHOM apMatypoit




To xe, IPSIMOYTOJILHOTO CEUSHHUSI C 8,5...12,1 B30, B40 3,4...4,84 418...662
OTBEPCTUSAMU (perieTdaTas)

CermeHTHas packocHasi pepma
poJeToM 24 M ¢ KaHaTHOH
apMaTypoH MpH 1are:

6M 9,2 B30, B40 3,68 557...625
12m 14,9...18,6 B30, B40 5,94...7,42 853...1204
To xe, 6e3packocHas Ipy mare:

6 M 9,2...10,5 B30, B40 3,7..4,2 654...715
12 M 14,2...18,2 B30, B40 5,7..7.8 1020...2010

G, — Macca BcmoMorarelbHBIX jetaneit; Go— Macca OCHOBHBIX JJIEMEHTOB.

CrpoutenbHbIN KOd(phUIIMEHT  Macchl  XapakTepu3yeT CTEIICHb
pPallMOHAIBHOCTH KOHCTpYKIMH. IIpuBenemM ero 3HaueHuWe [JiI HEKOTOPBIX
KOHCTPYKIIMI: apKU U paMbl CIUIOMIHOTO ceuenus — 1,25; To ke, pemeryatsie — 1,7;
CTYIIEHYAThIE KOJIOHHBI CO CIUIOIIHOW BEPXHEW M PELIETYATOW HUKHEU YaCTBIO —
1,6; dhepMbI U3 ABOWHBIX YroJKoB — 1,2; TO ke, U3 oguHOYHBIX — 1,15; TO *Xe, U3
TpyO M 3aMKHYTBIX THYTBIX npo¢uieit — 1,10; moakpaHoBble OalKu CBapHBIE C
TOpMO3HbIMU (pepmamu — 1,4.

VY nenbHbIN pacxo]] CTalu C YBEJIMYEHUEM HArpy30K, B YACTHOCTH, KPAHOBBIX,
BO3pacTtaeT (Tabi. 4.5).
Tabnuya 4.5. YaenbHbI pacxoj CTanM, KI/M?, IS CTalbHBIX KapKacoB

IMPOU3BOACTBCHHBIX BHaHHﬁ

I'py3onoabemMHOCTH Buj koHcTpyKIMii Bcero
KPaHOB, T marep KOJIOHHBI CBA3U NMOJAKPAHOBBIE
0aJaku
Jo 50 25...35 3..4 25 80...110
75...100 30, 45 45...65 4.5 30...60 100...170
125...150 55...75 6...7 40...70 130...200
175...250 70...90 7...8 60...100 170...240

JUis TpUMEHEHHMs B KauyecTBE CpaBHUTENBHBIX JaHHBIX B Tabn. 4.6
NPUBOAUTCS TMPUOIU3UTEIBHBIN YIENbHBIA PAcXoJ] CTaIM HAa COOPYXKEHUS C

HCCYIINMMU CTAJIbHBIMU KOHCTPYKIUAMMU.

Tabnuya 4.6. OpUEHTUPOBOYHBIN PaAcXoJ]l CTAIM Ha 3JaHUS U COOPYXKEHHS CO

CTAJIbHBIMH HCCYINIUMU KOHCTPYKIUAMU

HaumeHnoBaHue 30aHUIN U COOPY>KEHUIT Pacxon cramu
MapreHoBCKuil 1ex 450...550 kr/m?
KonBepTopHslil Lex 650...700 kr/m?




ITpokaTHbI U YyTyHOJIUTEHHBIE LEXU 150...200 kr/m?
Tnagbiii kopryc TOILI 300...500 kr/m?
Anrapsl 50...75 xr/m?
Panno6Gamiu BEICOTOM:

150..200 m 700...1200 xr/m
200..400 m 1200...1600 kr/m
TeneBu3nOHHBIC OANTHY BBICOTOM:

150..200 m 1500...1800 kr/m
200..400 m 1800...2500 kr/m
PesepByapbl HWIHHAPUYECKUE 20...35 xr/m*

Pacxo/ MuIoMarepruanos s KIEEHbIX JEPEBAHHBIX KOHCTPYKIMH (M)

Vinr=KorV, (4.10)

I'ne kor — K03(pUIMEHT, YUUTHIBAIOIMIMK OTXOJbI JPEBECHHBI M PaBHbBIN
1,21...1,23 — "Hecymux KoHCTpyKuuH, 1,14 — nis muToB nokpeitus, 1,12 — nus

KJeepaHepHbIX KOHCTPYKIUH; V,; — 00BbeM JpeBECHHBI B Jielie N0 CrelUPUKaLIUH,
3

M.

[IprBeaeHHBIN PACXO/1 APEBECHHBI B KPYIJIOM Jiece (M?)

Vio=Kip Vi, (4.11)

I'ne kip — KO3 puumeHT pacxoga Kpyriaoro jgeca, IpuHUMaeMblii paBHbIM 1,61
— JJ1s1 TUJIOMaTepuanoB U 2,5 — aiist haHepsl.

Pacxon kiest Ha 1M3 KJI€EHBIX IEPEBIHHBIX KOHCTPYKIIMHI cocTaBisieT 12...16
KT.

[IpuBeneM naHHBIE O PACXO/i€ MATEPHAIIOB Ha KIIEEHbIE MHOTOCIIONHBIE
JepeBSIHHbIE KOHCTPYKIMU THIIA « ATpOKOMILIEKC». Pacxon mMarepuanos (M°) Ha 1
M? IUIOLIAM 3aHUS COCTABIISET: ISl JBYCKATHBIX OaloK npu npojere 9...13,5 m u
mare 6M — 0,0138; 11 TpexmapHUpHbBIX paMm rposeroM 15,3...16,5 mu mare 4...6m
—0,0215...0,0225; nnst IByXIpOJETHOW COCTaBHOW IMapHUPHOM Oanku mamuHOoM 21
M u mare 6m — 0,0124.

OmnpenejieHne KanuTAJIbHBIX BJIOKeHMHA B 0a3y N0 NPOU3BOJACTBY
MaTepUaJI0B U KOHCTPYKUUH, B (POHABI CTPOUTEILHON OPraHU3alMu.

[lonHble KamuTadbHblE BIOXKEHUSA (py0.) BBIYMCISIIOTCS KaKk CyMMa
KaluTaJIbHBIX BIOXKEHHI B 0a3y 1O MPOU3BOJCTBY H3Aennil 1 MatepuaioB Ke,; U B
OCHOBHbIE U O0OpOTHBIE (POHABI CTpoUTENbHOM opranuzanuu K, no kaxaomy

U3JIETTUIO U KOHCTPYKIUU 3/1aHUs (COOPYKEHHUS ):



n
Kyan= Ex Z (K6a3+ KCTp), (412)
1=1
I'ne E,=0,15.

Kanutanbuble BiokeHHss B 0a3y s U3TOTOBJICHHUS  COOPHBIX

KEJIe300€TOHHBIX KOHCTPYKIIUH
Koa=Ks V6t KaiGaitKx Vs (4.13)

['me ks — ynenpbHbIE KamuTaIbHBIC BIOKEHHS B TIPOM3BOJICTBO OeTOHA; Vi —
0o0beM 0OeToHa, M’; K, — YyIEIbHBIE KalUTAILHBIE BJIOKEHUS B IPOHU3BOICTBO
apmatypsl; G, — pacxoll apMaTypbl 1-r0 KJACCa, T; Kx — yJEJIbHbIE KalmUTaIbHbIE
BJIO’KEHUS B IPOU3BOACTBO COOPHOTO KeJIe300eTOHA.

JUiss MOHOJIUTHBIX KOHCTpPYKIUMH B (Qopmyne (4.13) 3HayeHUS Kg
MIPUHUMAIOTCS YMEHbIIEHHBIMU Ha 40%, a Ky — U181 INIOCKUX KOHCTpYKUui Ha 40%,
JU1s1 KpUBOJIMHEMHBIX — HA 20%.

KanuranbHble BIOXKEHUS B OCHOBHBbIE M 00OPOTHBIE (DOHIBI CTPOUTEIHHOM
OpraHu3aIu

Kerp=Koei=Kos, (4.14)

OcHOBHBIE TIPOU3BOACTBEHHBIE (HOHABI (3MaHMS, COOPY>KEHHUS, MAIIUHBI U
T.I.) TPEACTABISIOT COOOW  COBOKYIMHOCTH  MaTEPHAIbHO-BENIECTBEHHBIX
LEHHOCTEH, IEUCTBYIONIMX B TEYCHHUE ITTUTEILHOTO BPEMEHH.

N3 ocHOBHBIX TPON3BOACTBEHHBIX POHIOB Koy TTPH CpaBHEHUHM BaPUAHTOB B
pacdeT BBOJUTCSA TOJILKO CTOMMOCTh MAIIMH W MEXaHHU3MOB HCIOJIb3yeMbIX MPU
BO3BEICHUH 00BbeKTa. CTOMMOCTBH K€ OCTaJIbHBIX MPOU3BOJICTBEHHBIX (OH/IOB
IIPUHUMAETCSL PABHOBEJIMKOW. YuuThiBaeMmasi BeqnunHa K,z NTpUHUMaETcs 1o
CIIPaBOYHHUKAM Ha CTPOMUTENIbHbIE MAIIUHBI UJIM OMpPEACNAETCS M0 NPUOIMKEHHON
dbopmyne (B nienax Ha 01.01.2000 r.) ¢ mocneayromiei uHAEKcalMed B TEKYIIUN
YPOBEHbD IICH.

Koeu=1400G ptys, (4.15)

I'me Gy — Ipy30IOABEMHOCT MOHTAXXHOTO KpaHa, Ha3HadyaeMas 10 Macce
HanOoJIee TSKEIOTO dJIEMEHTa KOHCTPYKIIHH, ty — MPOJIODKUTEILHOCTS MOHTAXKA,

TOJI.



O6opoTHble (OHABI — YACTh MPOU3BOJCTBEHHBIX (DOHIOB, ILEITUKOM
notpedisieMas B OJJHOM MPOU3BOJACTBEHHOM ITUKJIE M MOJHOCTBIO NEpEeHOCSIIas
CBOIO CTOMMOCTB Ha ITPOU3BOIUMBIN MPOAYKT (OOBEKT CTPOUTEIILCTBA).

Benuunna o00opoTHBIX cpeAcTB npubauszutenabHo coctasisieT 0,3C,, T.e.
30% oT pacueTHO# ce0eCTOMMOCTH KOHCTPYKIIMH «B JIETeH.

Omnpenenenre 3KCIUTyaTallMOHHBIX pacxoioB. [Ipu cpaBHHUBaHUU BapHaHTOB
KOHCTPYKTUBHBIX PEIICHUM CIIETyET YUUTHIBATh PACXO/IbI HA BBINIOJHEHUE TEKYIIHX
PEMOHTHBIX paboT C, 1ex, HAa OTOIIEHUE C, or U IPUHYIUTETBHYIO BEHTUIISIUIO C, pey
(pyG/ron):

C3KC'C3 Kan+12,5(C3 T6K+C3 0T+C3 BeH) (4 16)

CpenHerofoBbie pacxo/ibl Ha KanUTAJIbHBIA PEMOHT, CBSI3AHHBIE C 3aMEHOM
WM YCUJIEHHEM KOHCTPYKLMU, MOJIHOM 3aMEHOU KPOBJIM U IPYTUX YAaCTEN 34aHUN
(coopyxeHuit),

C3 KaH:KKKnCK.Z[. (4 1 7)

I'ne k=1 — nas CTpOUTENBHBIX KOHCTPYKUUU, K=1,3 — I KPOBIH; K, —
KO3 PUIIMEHT, 3aBUCSAIIMK OT TMEPUOAMYHOCTH  KAMUTAIbHBIX PEMOHTOB
KoHCTpyKIuH (Tadn.4.7 u 4.8); Cy 5, — ce0€CTOMMOCTh KOHCTPYKITUN «B JACIIC».

CpenHerooBbie 3aTpaThl Ha TEKYIIUA PEMOHT

C3 TeK:KTCK.II./TK.p.a (4. 1 8)

['ne Ky — KO3 PUIMEHT, OLEHUBAIOLINI JOII0 3aTpaT Ha TEKYIIUNA PEMOHT U
NPUHUMAEMBbII PaBHBIM JIJISI: JKeJIe300€TOHHBIX KOHCTpYKIMM — 0,05; KaMEeHHbIX U
apMokamMeHHbIX — 0,20; cTanbHbIX U 1epeBSHHBIX — 0,35; MIOCKUX 1 MaJTOYKIOHHBIX
kposeiib — 0,10; ckaTHbIX kpoBensb — 0,30.

Tabnuya 4.7. IlpuMepHasi NEPUOAUYHOCTh KaMMTAIBHBIX PEMOHTOB KOHCTPYKIIHMA

IIPOU3BOACTBEHHBIN 30aHUN Ty p rox

Bua koHcTpyKumit ArpeccuBHOe BO3/1eiCTBHE CPeAbl
OtcyrerByer | Caabas | Cpennsisa | CuiibHast
Kenezoberonnnle QyHIAMEHTHI 60 50 30 25
CTeHOBBIE TIAHEIU 45 35 25 15
Kupnuunsle cTeHbl 25 20 18 15
XKene3zo0eToHHbIE KOJIOHHBI 60 50 45 35
CranbHble KOJOHHBI 50 45 40 35
Kupnuunsie cTos0bI 25 20 18 15




Kenezobetonnsie (hepMbl 1 OaTKu 50 35 25 20
MTOKPBITHUS

CranbHble (hepMbl OaTKH TOKPHITHS, 30 25 20 15
CTaJIbHBIC CBSI3U

CranbpHble 6alKu 40 35 30 20
CrponunbHble KOHCTPYKIUU 20 15 12 10
JIePEBSIHHbBIE

’KenezoberoHHble OANTKH M IUTUTHI 50 30 20 15
JlepeBsiHHBIE TIEPEKPBITHS 20 15 12 10
Kposis pynonHasi ckatHas 10 10 8 5
KpoBinst pynoHHas muockas, 20 20 15 10
MaJIOyKJIOHHAas

Tabauya 4.8. Koa@duumeHT nepuoJuyHOCTH KauTaIbHBIX PEMOHTOB

Tkp., TOX 10 15 20 25 30 40 50 60
Ka 0,85 0,45 0,29 0,17 0,10 0,05 0,02 0,01

CpenneroyioBeie 3arpaThl Ha oToruieHHne Cs; or W NPUHYIUTCIBHYIO
BEHTUISIIHIO C; ey 37/AHUH PABHBI

Cs6:=(0,12+0,004 |t| ) Vs, (4.19)

Cs 560,12 Vg, (4.20)

['ne |t| - abconroTHOE 3HAUYECHHE CPEAHESTHBAPCKOM TeMIEpaTyphl; Vs, — 00beM
3MAHMS, M.

Onpedenenue npoOOINCUMENbHOCU OCHOBHBIX CMPOUMENbHBIX  padom.

[Tpo10KUTENBEHOCTh CTPOUTENBHBIX pa0OT HAa CTPOUILIONIAAKE (JIH. )

1,5 Txx
NegpNemlpas

4.21)

> Tix — CyMMapHasi TpYJOEMKOCTh BCEX BHAOB pa0dOT Ha CTPOMIUIONIAIKE,
YeJ.-[H.; Ng, — KOJIMYECTBO OpUTal; Ngy — KOJUYECTBO CMEH pPabOTHI, Npas —
KOJINYECTBO pabouux B Opuraje.

Ha craguu cpaBHMBaHHMS BapHaHTOB, KOIJIa OTCYTCTBYET MPOEKT
OpraHU3alMK CTPOUTENIBCTBA, MOKHO IPUHATD Nep = 1 WM 2; New=2; Npag=/ .

[Ipy HEOOXOAMMOCTH MPOJOJDKUTENBHOCTh pPAa0OT BBIPA3UTh B ToOJaX
BbIYKCIICHHBIE 10 ¢opmyrne (4.21) 3mauenwe T cruemyer pasmenuth Ha 260

(komm4ecTBO pabouux AHEH B roay).



Onpeoenenue IKOHOMUYECKO2O aghghexma om coKpaujenus
APOOOIHCUMENILHOCTNU OCHOBHBIX CMPOUMENbHBIX pabom.

OmnpenenuB MPOJODKUTENBHOCTh CTPOUTEIBHBIX PA0OT MO KaXAOMYy H3
CpaBHMBAEMBIX  BapHaHTOB,  MNPUHUMAIOT  BapuaHT ¢  HaWOOJbBIIEH
POAOHKUTEIHLHOCTHIO 3a T M sl KaKIOTO 1-T0 BapuaHTa ONPEIEISIFOT Pa3HOCTh
(T-T1). DOxoHomuueckui 3¢p@dEKT OT YCKOpEHHS BBOJa B JCHCTBHE OOBEKTa
ompenensercs mo Gopmye:

9=Duus.+ Ierp, (4.22)
e Ous. — 3Q(dEKT momydyaeMblii HMHBECTOPOM; Ocrp — IPQPEKT, MOTydaeMblil
CTPOUTEIBHON OpraHU3aleH.

B o0miem Buje 3HaueHune 3¢gdexra nHBecTopa

e = e, T s, (4.23)

Oddexkr oT AOCPOYHOTO BBOAA MPOU3BOACTBEHHBIX OOBEKTOB B
AKCILTyaTaI|Io

Ouns. =DE/(T;-Th), (4.24)

I'ne ® — cMeTHast CTOMMOCTh 00BbEKTa (CTOUMOCTh BBOAUMBIX (POHIOB), PYO.;
E'y — HOpMaTHBHBIN KOA(POUIUEHT KAMUTATbHBIX BIOKEHHUN OTpacian 00bekTa (A
celnbCKoXo3siicTBeHHOro crpourtensctBa E4=0,07, m1si OpoOMBIILIEHHOTO, A
MIPOM3BOJICTBEHHBIX 00BEKTOB cTpornHayctpuu Ely=0,22).

Dddekt oT ymeHbIIeHUST 00beMa HE3aBEPIIICHHOTO CTPOUTEIHCTBA B CBSIZH C
COKpaIlIeHHEM CPOKOB CTPOUTENIbCTBA

9HI/IHB..2075EH(K1T1_KiTi)a (425)

['me u ki — cpeAHeroioBbIe pa3Mephl KAaNUTAIbHBIX BJIOKEHUH 3a MEpUOJ
CTPOUTEILCTBA MO CPABHUBAEMbIM BapuaHTaM (py0.), KOTOpbIE MPU PAaBHOMEPHOM
pacxoloBaHUU 3a BpeMsi CTPOUTENBCTBA OOBEKTa BBEACHBI B (QopMydy ¢

KO3 PUITMEHTOM 72, 4UTOOBI OJIYYUTh UX CPEHHUE 3HAUCHMUS;

K'1=C;x1,08/k; 1 K'1=C,;x1,08/k; (4.26)
rae C,y= — cebecroumocth 00bekTa; 1,08 — KoahuUIIMEeHT, yUUTHIBAIOIINUN
CMETHYIO MNpUOBUIb; Ki — YCPEIHEHHBIM CPOK CTPOMUTEIhCTBA OOBEKTa (Tox),

3aBUCSLIMHI OT BUJA CTPOUTEIBCTBA U IPUHUMAEMbIA paBHBIM 1,2 — 17151 JKUITUIIIHOTO



CTpouTeNnbeTBa; 1,3 — st 00BEKTOB KyJIBTYPHO-OBITOBOTO U 8 IMUHHCTPATUBHOTO
cTpouTenbeTBa; 1,4 — uia 00BEKTOB MEIUIMHBI, KYJIbTYpHl U criopta; 1,8 — ans
IIPOU3BOICTBEHHBIX OOBEKTOB.

O dexT cTponuTenbHON OpraHu3aluyd OT COKPALICHHS MPOJOJIKUTEIbHOCTH
CPOKOB CTPOUTENIbCTBA

Oerp=0,14C,1 (1-T/T1); (4,27)

I'ne C;u — cebecTouMOCTh 00BEKTa MO 3TaJOHHOMY BapuaHTty; 0,14 — nons
YCIIOBHO-TIOCTOSIHHOM YacTH 3aTpaT B COCTABE CMETHOW CTOMMOCTH.

Onpedenenue noIHoOU pacuemuoll cebecmoumMocmu u mpyooemKocmu pabom
1O U320MOBIEHUI0 KOHCIMPYKYUL U 8036€0EHUI0 30AHUSL (COOPYIHCEHUS).

Pacuetnas cebecTommMocTh 3akoHYeHHOTO 31aHusl C,y (py0.) ompenensercs
KaK CyMMa pacueTHBIX ce0eCTOMMOCTeN KOHCTPYKIUH «B aeney» Cg,, U3 KOTOPBIX
BO3BEJICHO 3/I1aHKE (COOPYKEHHE):

Cor=2Cun (4.28)

Pacuetnas cebecTOMMOCTh KOHCTPYKLIUN «B Ji€J€» B 3aKOHYECHHOM 3aHUU
(coopyxkeHun) onpenensercs mo Gpopmyse:

Cix=1,28[(C(t+C)1,02+Cy K3, (4.29)

I'me 1,28 — kod3(pduLMEHT, YYUTHIBAIOIIMN HaKJIaJHbIE pPACXOAbl Ha
ctpoutenbHbie paboTel B pazmepe 10,0...18,0% u cmeTHyr0 npuObLIb B pazmepe
8%; Cy=C, P — momnas pacueTHas ce6ecToMMOCTh KOHCTpYKIHiA; C. x — pacdeTHas
ce0ecTOMMOCTh  KOHCTpyKIuu: P —  koadduuMeHT,  y4uThIBAIOIIUNA
BHENPOU3BO/ICTBEHHBIE PAacXobl (B cpeaHeM cocTaBisieT 105% ); C, — 3aTparhl Ha
TPAHCTIOPTUPOBAHUE KOHCTPYKUUH OT 3aBO/Ia-U3TOTOBUTEINS O CTOUILIOMIAAKHU( B
cpennem cocrtaBiger g0 10%); 1,02 — kodppuuueHT, y4uUTHIBAIOIIUNA
3aroTOBUTEIBHO-CKJIAICKHE PAaCXOJbl CTPOUTENbHONU opranuzauuu; C, — 3aTpaTsl

HA MOHT&X KOHCTPYKIHUH; K3 — KOIDPUIMEHT 3MMHHUX YIOpOXKaHUU (s

PocroBckoit obsmactu otHocseicss ko Il TemmeparypHoil 30H€ MpPUHUMAETCS
PaBHBIM [JI1 TPOMBIIUICHHOTO cTpouTtenbcTtBa — 1,02, rpaxkmanckoro — 1,01,

cenbckoxo3sicTBeHHoro — 1,009).



3arpaThl Ha TPAHCIOPTUPOBAHUE >KENE300€TOHHBIX M3AEIUN OT 3aBoja-
W3TOTOBUTEIISA 10 CTPOUIUIOIIATKH

Ci-bull; (4.30)

['ne By — 00beM GeTOHA KOHCTPYKIMK B ILIOTHOM Tenie, M°; LI, — 3aTparsl Ha
TpaHCIIOPTHPOBaHue 1M> Keae300€TOHHBIX U3IEHH B IUIOTHO Telle, Pyo.,

I[,=Cy: y+b (4.31)

Cir — cTOMMOCTH TepeBO3KU 1T m3nenuii B mioTHOM Teje (py0.) ¢ yduerom
Tapuda Ha MEPEBO3KH AaBTOMOOWIIBHBIM WJIM KEJIE3HOJOPOKHBIM TPAHCIIOPTOM,
K03 uImeHTa Ha JTMHHOMEPHOCTD IPpy3a, MOrPy30UYHO-PA3TPy30UHbIX padoOT Ha
3aBOJIC-U3TOTOBUTENIE M Ha CTPOHMIUIOMIAAKE, MOJa4M U yOOpKH BaroHOB,
nepexoaHoro koddduuueHta oT Macchl HETTO K Macce OpyTTo; Y — IUIOTHOCTH
0eToHa, T/M>; b — CTOMMOCTH PEKBU3HTA B ILIOTHOM Tele, pyo./m’.

B pexomennanusx npuBoastcs HopMaTuBel Ci; U b 1711 aBTOMOOMIEHOTO U
KEJIE3HOJJOPOKHOTO TPAHCIIOPTA, YTO MO3BOJISIET onpeAenuTs L 1y 6eTona moboii
WIO0THOCTHU. 3HaueHus L, 1719 HEeKOTOPBIX COOPHBIX KeNe300€TOHHBIX KOHCTPYKIIMHA
npuBeneHsl B Ta0. 4.9 (B nenax 2000 r.mo PocToBckoit 0011.)

Tabauya 4.9. 3atpatel Ha TpaHcmoptupoBanue Il;, py0./T, *Kene300eTOHHBIX

KOHCTPYKIMHI U3 TSHKENOro 0eTona npu y = 2,5 1/m>

HaunmenoBanue Paccrosinue nepeBo3KU TPAHCHOPTOM, KM
KOHCTPYKUMH ABTOMOOMJIBLHBIM JKeJIE3HOI0POKHBIM
Jo | 11...15 | 16...25 | 26...50 | 51..100 Ho 151...200 | 201...300 | 301...500
10 150

banku, purenu, 13,2 14.64 17.51 24.7 39.05 112.59 | 122.66 147.72 199,07
MIPOTOHEBI, CBAH,
CTOMKH,
KOJIOHHBI C
Maccoii 6oiee
10T mo 15 T.
To xe, ¢ maccoit | 10.18 | 11.93 15.44 24.22 46.77 166.42 | 181.17 217.78 293.7
6omee 5t mo 10
T

ITnockue 21,91 | 24.95 31.04 46,86 76,69 326.95 | 353.98 427.69 575.1
HACTHIIBI,
MMaHEeJIH, ITUTEI
HEePeKPBITUI
Maccoi 710 5T

3anaTLI Ha TpaHCIIOPTHPOBAHUC )KCJIC?)O6CTOHHBIX, MCTAJINIMYCCKUX H

JEPEBSHHBIX KOHCTPYKLUMM, a TaKXe JIPYruX MAaTepUuajoB OIPEAEIAIOTCS IO



COOpPHHUKY CMETHBIX 1IE€H Ha MEPEBO3KH IPY30B JIJIsl CTPOUTEIHLCTBA COCTABICHHOMY
B ieHax Ha 01.01.2000r. ¢ nocnenyroiein HHAEKCAUEN

CToMMOCTh MOHTaKa KOHCTPYKIMI Ha cTpormomanke Cm onpenensercs 1o
coopuukam TEP 1 naHHOrO permoHa CTPOMTENBCTBA HAa CTPOUTEIBHBIE U
CHelMalIbHbIE CTpOoUTeNbHbIE paboThl (c0.6 U 7 «beToHHBIE U KeNe300€TOHHBIE
KOHCTPYKLHUN», 0.8 «KoHcTpykumu u3 kupnuya 1 0J10KoB», c0. 9 «CtpouTtenpHble
METAJTTNYECKHE KOHCTPYKINWY, ¢0.10 «/lepeBsiHHbIE KOHCTPYKIIUNY).

llonnas pacuemmnas mpyooemxocms pabom (uen-4) TO HW3TOTOBICHUIO
KOHCTPYKLMI U BO3BEJICHUIO 3AaHUS (COOPYKEHU)

TSI[:ZTK +ZTK.L[.

I'ne Y T« — cymma Tpy1OBBIX 3aTpaT Ha U3TOTOBJIEHUE COOPHBIX KOHCTPYKLIHUN
(BKJIIOYAst B HEOOXOAMMBIX CIIy4asiX 3aBOJICKYIO YKPYMHUTENbHYIO COOPKY); > Ty s
— CcyMMa TpyJo3aTpaT Ha MOHTaX COOPHBIX KOHCTPYKUMH (BKJIHOYas
YKPYITHUTENBbHYIO COOpPKY Ha CTPOMIUIOLIA/IKE), @ TAK)XKE Ha BO3BEJICHUE JIPYTUX
BUJIOB KOHCTPYKUUI (CTEH U3 IITYYHBIX KAMHEN, MOHOJUTHBIX MEPEKPBITUI U Ap.)
Y Ha BBIIIOJIHEHUE IPYTUX pabOT Ha CTPOMIUIOIAJIKE.

Pacuernyro cebectonmocth C.x U TPYTOEMKOCTh H3TOTOBICHUS Ty COOPHBIX
KEJIE300€TOHHBIX KOHCTPYKLHHA MOKHO ONPEAENIUTh C NOMOULIbIO PEKOMEH AN,
COTJIaCHO KOTOPBIM

CC.K.:C6+CCT+Ca+CH+CI[+Cy+CHH+C(b+CO+CH+C0yy (433)

T =Tt Tat Tt Tt Tyt Tt Tt Ty (4.34)

I'ne Cs u Ts — COOTBETCTBEHHO CyMMapHasi ce0eCTOMMOCTh OETOHHOM cMecH
Y TPYJAOBBIE 3aTpaThl Ha €€ MPUTroToBieHUE; Ccr — CTOMMOCTh BCE BHJIOB CTaJIH,
(paHKO-3aBOJ MO M3TOTOBJIEHUIO KOHCTPYKLMH, pacXxoJyeMOH Ha H3rOTOBJICHUE
HEHaIpsAraeMol M HampsraeMou apMmatypbl W 3akiaaHbix aeranei; C, u T, —
COOTBETCTBEHHO CYMMAapHBI€ 3aTPaThl HA U3TOTOBJICHUE HEHANPATaeMOM apMaTypsl
(ceTok, KapKacoB, OTHEJIbHBIX CTEPXKHEH, MOHTaX IETEIb) U TPYJOEMKOCThb €€
uzrotoBiieHust; C, U Ty — COOTBETCTBEHHO CYMMApHBIE 3aTpaThl Ha 3arOTOBKY
3JIEMEHTOB HampsAraeMon apmarypbl (CTEpKHEW, IPOBOJIOKH, CTPYHONAKETOB,

KaHaTOB M T.II.) U TPYJOEMKOCTh H3roToBieHusi 3arotoBok; C, m T, -



COOTBETCTBEHHO CE0ECTOMMOCTh W TPYAOEMKOCTh H3TOTOBJICHHS 3aKIaJIHBIX
neranedi; Cy u Ty — COOTBETCTBEHHO CE0ECTOMMOCTh M TPYAOEMKOCTb YKJIAJIKH
3JIEMEHTOB HEHANpsAraeMol apMaTypbl U 3aKJIaJHbIX AeTajieil B GopMbl (onaryoKy,
kacceTsl U T.1.); Cuyy ¥ Ty — COOTBETCTBEHHO CE€0ECTOMMOCTb U TPYIOEMKOCTb
KOMIUIEKCa paboT M0 HaTsOKEHWIo Hampsiraemodl apmatypel; Cy u Ty —
COOTBETCTBEHHO CE0ECTOMMOCTh M TPYIAOEMKOCThb (popmoBanusa wuspenuii; C, —
3aTpaThl Ha COAepkKaHUe U IKCIUTyaTanuio Gopm (omamyOKku), KacceT sl JaHHOTO
uznenus; C, — cebecToMMOCTh napa Uil Tem1oBo 00paboTku uzaenus. Copy 1 Tyy
— COOTBETCTBEHHO CyMMapHasi ce0eCTOMMOCTb YTEIUIUTENsI U €ro YKIAIKd |
TPYJOEMKOCTb ONEPALMIA 110 3aTOTOBKHU U YKJIAJIKE YTEIIIIUTEIS.

B T1abn. 4.10 npuBomsTcs naHHble O ceOecToMMOCTH Cyy HEKOTOPBIX
KEJIe300€TOHHBIX KOHCTPYKIIMM, aolue MpencTaBiIeHre 00 UX IKOHOMUYECKUX
NOKa3aTesIX.

Tabnuya 4.10. Ctoumocts C,x XKene300eTOHHBIX KOHCTPYKIIUH (10  COOpHUKaM
CMETHBIX I1eH Ha MaTtepuaiibl ) B 1ieHax Ha 01.01.2000 rona.

HaumeHOBaHME M XapaKTePUCTUKA Kaacc Enununa OnroBasi neHa 3a
KOHCTPYKUM 0eToHA | U3MepeHHsl | eIMHUIY U3MePeHus ,
pyo

OEP TEPnoPO

Banku ctponunbHele 06beMoMm 1,5...3 m°
CEYEHHMS IPOJIETOM J10 12M

[IpsmoyronsHOTO B30 M 2723,0 2831.0
TaBpoBoro B30 IT 2618.0 2722.0
JIByTaBpOoBOrO B30 T 5547.0 5767.0
®depMbl CTPOITMIIBHBIE ITPOJIETOM OoJiee B30 M3 4251,0 4420.0
18 1o 24 M, o6beMoM Goitee 5 M

[1nuTHI MOKPHITUI peOpUCThIE B30 M? 120.0 140.0
[1nuThl IEpEeKPBITHIL IO HATPY3KY B30 M3 2660.0 2769.0

22,1...24,0 xH/m? pebpucTsie ¢
MPUBEACHHON TONIIMHOMN 10 12 cMm
I1AUTBHl MHOTOITYCTOTHBIE IO/ HATPY3KY B30 » 1170.0 1362.0
12,1...16 xH/M? ¢ npuBeieHHO
TOJIIUHOM 10 14 cMm

KoJ1oHHBI IPAMOYTOJIBHOTO CEYEHHUS C B25 M 2192.0 2279,0
KOHCOJISIMU B OZIHY CTOPOHY

KosioHHbBIE IByXBETBEHHbBIE B30 M3 2704.0 2271,0
banku nonkpaHoBele IposeToM 12m M3

THUIIA!

BKH 12-2¢ B30 2854.0 2967.0

bKH 12-3¢ B30 2854.0 2967,0




Tpyn10eMKOCTh U3rOTOBIEHUS CTPOUTENBHBIX KOHCTPYKIIMH ONpEIeNsaeTCs Ha
OCHOBAaHMHM CMETHBIX HOPM M PACIEHOK WIM MO CHENHaJIbHO COCTABICHHBIM
KAJIbKYJISILIUSM.

OcHOBHBIE  JaHHBIC JUIi  TPUOTUZUTENLHONW  OICHKA  CTOMMOCTH
METAJTUYECKUX U JIEPEBSIHHBIX KOHCTPYKIUNA NMPUBOAATCS B Ta0d. 4.11 u 4.132

Tabnuya 4.11. Croumocth C.x pyO/T. CTaJIbHBIX KOHCTPYKIIMH B IleHaX Ha

01.01.2000 r.

HaumeHoBaHUe U XapaKTepPUCTHKA

KOHCTPYKUMH DEP TEPnoPO

KOJIOHHBI OZJHOATa’KHBIX IPOMBIIIIIEHHBIX 8546--8647 8417--8466

3[JaHNI ¥ KPaHOBBIX 3CTAKaJ] OJTHOBETBEBHIC
COCTaBHOT'O CEUCHHS

To ke NByXBETBEBbIE 9444--9708 9245--9504
KonoHHBl MHOT03TaXHBIX 31aHUMA 9444--9708 9245--9504
COCTaBHOTO CEUEHUs

[TonxkpaHoBbIe OaNKH MPOJIETOM O6M 9782 9577
[TogkpanoBeie Oanku mposieTom 12 m 9782 9577

@®epMbl cTponuiIbHbIE TposieToM 18...48 M u
MOJCTPONMIIbHBIE TTposieToM 12...24 M u3:
MApHBIX YTOJIKOB 15828 12504
KpYTJIBIX TPYyO 18040 14290
bajiku MOKpBITUHN U3 JTUCTOBOU CTAIU C
BBICOTOM CEYECHUS

MMOCTOSIHHOM 11425 11185
MepEeMEHHON 12339 12155
banku nokpsITHii 1 07 0060pyIOBaHNE 12339 12155
COCTaBHOTO CEYECHUS

CBsI31 MOKPBITUH U TIO KOJIOHHAM 7007 6860
Mautsl Ha BaHTaXx BBEICOTOH 10 350 M 15190 14871
TPEYrOJIBHOTO CEYEHUS

To ke KBaApaTHOrO CEYEHUS 13670 13384
To xe Kpyraoro ceueHus 11750 11530
Tene u pagro GanTHU TPSIMOYTOJIBLHOTO 15085 14768
CEUeHUs

Tabnuya 4.12. Croumocts C, epeBsIHHBIX KOHCTpYKIMiA B ieHax Ha 01.01.2000r

HaumeHoBaHMe M XapaKTepUCTUKA Ennnuna
KOHCTPYKIMHI H3MepeHns DEP TEP noPO

KoHcTpyKIIny MOCTOSTHHOTO CEYEHHUS:

[IpssmonuHeiHbIE KIIEEHbIE M 4972 5569
['myTokneeHbie » 5910 6043
banku U3 1eHHOW IPEBECUHBL:

OnuHapHbie » 2500 2640
CocraBHble » 2678 2828




[IuThl nEpeBsHHBIE HE CTPOTAHHBIE JJIsI

MEPEKPBITUI U3 TOCOK TOIIIMHOMN

40 MM mupuHoit 440 MM U ITTUHOM:
1500 mMm M2 90 87
2100 MM » 88 85

TpynoeMkocTh MOHTaxa Ty, ONpEnenseTcss MO 3JIEMEHTHBIM CMETHBIM
HopmaM no Tabmmmam ['DCH-2001 nHa crpouTenbHble paboThl . s cOOpHBIX
KeNe300€TOHHBIX KOHCTPYKIMN Ty, (YUen-u/IIT) xapakTepusyeTcsl CIeayrOUIIMU
NOKa3aTeJIIMHU: YCTAaHOBKA KOJIOHH IPSIMOYT'OJIBHOTO CEYEHHMs ITpu Macce 4 T — 7,63;
TO ke, npu Macce 10T — 12,54; ycTaHOBKa IBYXBETBEBBIX KOJOHH npu Macce 10T —
12,88; to xe, mpu macce 30T — 20,1; ycTaHOBKa CTPOMMIIBHBIX 0aJI0K OJHOATAKHBIX
3maHui nposnetom 9...12 m — §8,08; ycTaHOBKa CTPONUILHBIX (epM MPOJIETOM 0
24m — 15,7; yknagka IiIdT MOKPBITHI MPoJeToM 6M — 2,3; TO Ke, npojeTroM 12m —
3,7.

TpynoeMKOCTh MOHTaXka METAJUIOKOHCTPYKUIMM Ha CTPpOUIUIOmanke T,
(demn.-dac./T) IpUMEPHO COCTABISAET: KOJOHH — 6.44, monKpaHoBbIX 6amok — 13,99,,
cTponiibHbIX gepM — 13,21, cTpykTypHBIX HOKpbITHH — 18...20, paMHBIX
KOHCTpyKIui — 7...8. Dcrakag — 44,35, OyHkepoB — 65,3; IBIMOBBIX U
BEHTWISIIUOHHBIX TPpyO — 33,14, TeneBusnoHHBIX OamieH — 24,8, BOJOHAMOPHBIX
Oamien — 24.85.

Jlist nepeBSsHHBIX KOHCTPYKUMH Ty, OPUEHTHPOBOYHO COCTABIISIET MPHU
YKPYIHHUTENLHOM COOPKE M YCTAHOBKE: CTOEK — 12,85 uen-u/mM*;KiieeHbIX 0aloK u
dbepM Bcex TUIOB TposieToM 22...24 M — 13.7 4den-4/mT; TpexXmapHUPHBIX apoK
nposerom 10 20 m — 47,5 yen-4/mr.

Onpenenenue MNpUBEACHHBIX 3arpar. JIis KaXaoro u3 CpaBHUBAEMBIX
BapUAHTOB CYMMAapHbIE NMPUBEJICHHBIE 3aTPAThl BRIUUCIAIOTCS 110 Gopmyiie (4.35),
BBITEKAIOIIEH U3 OCHOBHBIX popmyit (4.1)...(4.3):

3=Cy;+KiantCoxe, (4.35)

rae C,, — onpenensiercs 1o (4.27) u (4.28); Kyan — 10 (4.12); Coxe — 110 (4.16).



OpU CpPaBHEHUM [JBYX BapHaHTOB KOHCTPYKUHUU C MNPUOIUZUTEIHHO
OJIMHAKOBBIM CPOKOM CIYXOBbI, OIMH M3 KOTOPHIX OTHOCUTCS K CO3JaHHMIO HOBOM
KOHCTPYKLIMH, pacdyeT TOJOBOIO0 HSKOHOMHUYECKOTO 3(Pdexra Nnpou3BOAUTCA
cornacHo [173] mo popmyie

Dp=(31-3itD)A, (4.36)

rie 31 U 3; — INPUBEJIEHHBIE 3aTpaThl COOTBETCTBEHHO IO 0a30BOMY
(3amMeHsieMOMY) BapHaHTy U HOBOW KOHCTPYKIIMH, BBIYUCISIEMbIE MO (opMmylie
(4.35); O — »sKkoHOMHMYECKHU d(DPEKT OT COKpalleHUs MPOAOIKUTEILHOCTU
CTPOUTEINbCTBA, ONpeaesieMblil o Gopmyre (4.22) u BBoAuMbIH B hopmyiy (4.36)
CO 3HAaKOM «1», €CIM MPOJOJKUTEIBPHOCTh MO BapHAHTY «1» MEHBIIE, YeM IO
0a30BOMy, MU CO 3HAKOM «-» - B IPOTUBHOM cilydyae; A — TroJoBod 00BeM
NPUMEHEHHUS MpeIjlaraéMoil KOHCTPYKIIMU B HATypaJIbHBIX €TUHHUIIAX.

VY KpyNHEHHbIE IOKA3aTENN CTOUMOCTH 3/IJaHUI U COOPY>KEHU, BKIFOYAIOIINE
B ce0s1 IPsIMbIE 3aTPaThl, HAKJIAJAHBIE PACXObl U CMETHYIO NPUOBLIb, IPUBOAATCS B
Tabm. 7.3.

CpaBHEHHE TEXHHUKO-DKOHOMUYECKUX IOKa3aTesiel, MPUBEACHHBIX B Ta0JI.
4.13, moka3bIBaeT, yTo Hambosee 3PPEeKTUBHBIMU SBISIOTCS KPYMHONAHEIbHbBIE U

00BbEMHO-0JIOYHBIE JOMA.

Tabnuya 4.13. TeXHUKO-3KOHOMHYECKHE TMOKA3aTeIH ICBITHUATAXKHBIX IKHIIBIX

JIOMOB
Tun 3nanusn Crounmocts, % 3aTparsl Tpyaa, IIpomoKUTEIBLHOCTH
YyeJI.-IH./M CTPOUTENbCTBA,
%
KpynHonanenbHble 100 2,3 75
Kapxkacho- 106 2,8 82
HaHEJIbHbBIE
OO0BEMHO - 61049HOE 103 2,2 40
KpynuoGnounoe 105 2,5 90
Kupnuunoe 101 3,2 100
KapkacHo-
MOHOJIMTHBIE




B o0mieit ctouMocT OAHOSTaXXKHBIX MPOMBIIUICHHBIX 3IaHUNA HAaWOOIBIINN

y,Z[@JIBHBIﬁ BCC MPUXOJUTCA Ha OI'paKAaromuc 3JICMCHTBL HOKpBITI/Iﬁ " KpPOBJIH, a4 B

MHOT'O3TXKHBIX — HA KOHCTPYKIIMHM MEXTYITAKHBIX IepeKphITUi (Tab. 4.14).

Tabnmuya  4.14. CTOMMOCTH  OCHOBHEIX

KOHCTPYKTHBHBIX 9JICMCHTOB

OPOMBINUICHHBIX 31aHuil (% OT o0meld CTOUMOCTH
00I1IeCTPOUTEIBHBIX padoT)

DJ1eMeHTHBI 3JaHuil CroumMocThb, % s 3aaHui
OTHOATAKHBIX P | MHOT03TAKHBIX
npoJjerax 18...24 m
¢ KpaHamMu
OcHoBanus 1 PyHIAMEHTHI 6...8 7...8
[TonkpaHoBBIC OaNTKH 10...12
Hecymue 3meMeHThl HOKPBITHI ...9 4...6
®oHapu 7...10
Mex 1y TaxKHbI€ IEPEKPBITHS C PUTEIISIMU 26...28
HapyxHble HECYIITNE CTEHBI 11...12 18...20
Orpaxpaaroiue 3J1eMeHThl TOKPBITUH U KpoBik | 26...30 6...7
[Tomner 12...14 13...14
OkHa, aBepu, BOpoTa 5...6 12...13
[Ieperoponku 3...4 1
JlecTHUIIEI 1...1,5
Jludrer 2.3
[Tpoune snemMeHThI U pabOTHI 3...8 8...9

B cBs3u ¢ 3TuM B OCJIIX CHUXKCHHA O6Hleﬁ CTOUMOCTH S,HaHI/Iﬁ B IICPBYIO

oucpcab CiICAyecT yACIATb BHHMAHHC

BBIOOpPY HamboJiee HIKOHOMUYHBIX

KOHCTPYKTUBHBIX PELICHUH 3JIEMEHTOB 3/1aHUM, TPEOYIOIUX HAMMEHBIIIHNX 3aTpar.



5. KOHCTPYKTUBHBIE PEHIEHUSA 3I[AHI/II71 U COOPYKEHU
5.1. O0mue moJio:KeHus

[Ipu npoeKkTHPOBAHUY 31aHUI U COOPYKEHUH CIEAYET NPUMEHSTH TAKNE
KOHCTPYKTHBHBIE pELIECHUs, KOTOPbIE B MAKCUMAJIbHON CTENIEHU OTBEYAIN OBl
TpeOOBAHMSIM YIKOHOMHUYHOCTH ¥ HHAYCTPHAIU3AIIUN CTPOUTENbCTBA. [Ipr s3TOM
JOJDKHBI OBITh YYTEHBI MECTHBIC YCIIOBUS CTPOUTENILCTBA — KIIMMATUUYECKUE,
WHXEHEPHO-T€0JIOTUYECKUE, CEMCMUYECKHUE, SKOJIOTUYECKHE U Ap. BaxkHoe
BIIUSIHUE HA BEIOOP MaTEPHUAJIOB JJISI CTPOUTENIBCTBA OKA3bIBAET BO3ZMOKHOCTh
PALMOHAIBHOTO UCIOJIb30BAHUS MECTHBIX MAaTEPUAJIOB, B YACTHOCTHU, TPUPOIHBIX
KaMEHHBIX MaTepHUasoB, 3anojaHuTenen (1eoHs, rpaBus, mecka) aJjisg 0eToHa u
JPYTUX, a TAK)KE HATUYHUE U BO3MOKHOCTH MECTHBIX TTPEANPUATUI
CTPOMHUHAYCTPUM, OCHAILIEHHOCTh CTPOUTENBCTBA MAILIMHAMU, YJHEPTUEN, BOJION,
HaJIMY1e KOMMYHHKAITUH, 0COOEHHO TPAHCIOPTHBIX. Takum 00pa3om, Ha BBIOOD
KOHCTPYKTHUBHBIX PEIICHUH BIHSIET OONBIION KOMITIEKC (DAKTOPOB, IPABUIBHBINA U
JIOCTATOYHO IMOJIHBIN YU€T, KOTOPBIX MO3BOJISIET HA OCHOBE BAPUATHUBHOTO
MPOEKTUPOBAHMS BHIOPATH JIyUllle€ KOHCTPYKTUBHOE PEIICHUE.

KoHCTpyKTHBHOE pellieHre U BEIOOP MaTEPHAIOB IS €0 peaanu3alii BO
MHOTOM OTIPEJICTISTIOTCS TabapuTaMy 3aHUN U COOPYKEHUH, UX Ha3HAYCHHEM H
(GyHKIIMOHATBHBIMH OCOOCHHOCTSAMH, TPEOYEMOM JOITOBEUYHOCTHIO U
KAl TAJIbHOCTBIO, aPXUTEKTYPHO-3CTETUYECKIUMH, SKOHOMUYECKUMH U JIPYTUMU
CO00paKeHHUSIMU.

KOHCTpYKTUBHBIE peIIEHNs] OHO- U MHOTOATAXKHBIX 3[aHUH, KaK IMPaBUJIO,
IPUMEHSIOTCS B BUJE KAPKACHBIX WM OECKApPKACHBIX, B YACTHOCTH, MAHEIbHBIX
cxeMm. OHM 1OJKHBI 00€CTIeYnuBaTh MPOCTPAHCTBEHHYIO YCTOMYUBOCTD
(’KECTKOCTb) CUCTEMBI MPHU JIFOOBIX BO3JICUCTBUAX, CPEAU KOTOPHIX 0CO00E
BHUMAaHUE CIIEIYET YIEIATh CONPOTUBIICHUIO TOPU30HTAIbHBIM BO3IEHCTBUASIM
(BETpOBBIM, CEICMUYECKUM, TOPMO3HBIM OT MOCTOBBIX KPaHOB U 1p.). B
MHOTO3TaXHBIX KapKacHBIX 3aHUSIX TaKUE BO3ACHCTBUS BOCIPUHUMAIOTCS THOO
3JIEMEHTaMH KapKaca COBMECTHO C BEPTHKAJIbHBIMU CBSI3€BbIMU HadparMamu,
KOTOPBIMH MOTYT CITy>KUTh ITONIEPEYHBIE CTEHBI, PACIIOJIOKEHHBIE C ONPEAEIEHHBIM
11aroM, >KECTKUE MPOCTPAHCTBEHHbIE KOPOOKU JECTHUYHBIX KIETOK U JIp. (paMHO-
CBA3€Bas cUcTeMa). B 0HO3TaXHBIX KapKaCHBIX 3[JaHUAX JJI1 00eCTIeUeHHUs]
o0111ell yCTOWYUBOCTH 1O MPOIOIBHBIM PsJIaM KOJIOHH B CpEHEN sSUEeiiKe KaXK10T0
TEMIEPATYPHOTO OJI0Ka YCTaHABIMBAIOTCS CIIEIMATIbHBIE CTAJIbHBIE CBS3H, a B
KayeCTBE PACIOPOK MEX]Ty KOJJOHHAMHU CIIyXaT MMOJAKPAHOBbIE OaJKH, a IPHU UX
OTCYTCTBHUH — HOJCTPONHIIbHBIE (PEPMBI UITH MPOJI0JIbHBIE PACIIOPKH,



pacmoJiaraeMble TI0 BEpXy BceX KOJIOHH. [Ipu HeoOxoauMocTH CBsI3u
YCTaHABJIMBAIOTCS TAKKE B TOPUZOHTAIBHBIX MIIOCKOCTSX, HAPUMED, JJIs
o0ecrieueHrs yCTOMUYMBOCTH MOSICOB (hepM.

B nocnennue ronpl pazpaboTaHbl pa3iuyHble BApUAHTHI 3(PPEKTUBHBIX
CTPOUTENBHBIX KOHCTPYKIMU JUIsl 3IaHUU U COOpYKeHuM. Hrke nmpuBoaarcs
IIPUMEPBI KOHCTPYKTUBHBIX PEIICHUN 3aHUN U COOPYKEHHM, PEaIM30BaHHBIE B
OTEUYECTBEHHOM U 3apyOekHOI nmpakTrke. B mepByro odepes paccMaTpUBarOTCs
TUIIOBBIE CTPOUTEIIBHBIE KOHCTPYKIIUH, IPUMEHSAEMBIE B MACCOBOM
CTPOUTEINILCTBE, a 3aTEM HETUIIOBBIE, KOTOPBIE MOTYT OBITh UCIIOJIb30BaHbI B
00BEKTaX, COOPYKAEMBIX 110 UHAUBUYAJIbHBIM IIPOEKTaM, a TAKKE B YHUKAIbHBIX
3/1aHUSAX (COOPYKEHUSIX) U B IIEPCIIEKTUBHOM CTPOUTEIBCTBE.

B 1MruioMHOM NpOEKTUPOBAHUHU TUIIOBBIE KOHCTPYKLMHU CIEAYET
UCIIOJIb30BaTh TOJILKO B KAYECTBE BAPUAHTOB-ITAJIOHOB WIH IIPOTOTUIIOB
pa3pabaThIBa€MOI0 OCHOBHOTO BapHUaHTa.

5.2. KOHCTpPYKTHBHBIE pellIeHUs OJHOITAKHBIX IPOU3BOACTBEHHBIX
3MAHUN

Haunbosiee TUTMYHBIM KOHCTPYKTUBHBIM PEIICHUEM SIBJISIETCS KAPKACHOE C
OTPaXKIAIMMU NTaHeIAMU. OCHOBHBIEC HArpy3KH B TaKUX 3JaHUSAX NEPEHAOTCS Ha
KapKac, COCTOSIIIUMI U3 KOJIOHH, CTPOIIUJIBHBIX, IIOACTPOIUIBHBIX U IPYTUX
KOHCTPYKLUH, BBIITOJHAEMbIX TPEUMYIIECTBEHHO U3 )KEJe300€TOHHBIX U
CTaJIbHBIX 3JIEMEHTOB. [ [pUMEHSIOTCS pelIeHNs U C HENOJIHBIM KapKacoM, B
KOTOPOM BMECTO KPAHUX PsIOB KOJIOHH IPEyCMaTPpUBAIOT HECYIIIME KAMEHHBIE
WM KUPIUYHbIE CTEHBI (0OBIYHO ¢ MUJsicTpamu). B 31aHusAX ¢ MOCTOBBIMU
KpaHaM{ MPUMEHSIOT KOJIOHHBI C KOHCOJISIMU ISl IOJKPAHOBBIX OaJOK.

Ha konoHHBI TOBEPXY ONMUPAIOT PUTENH KapKaca, MpeCTaBIsone cooon
CTpOIUJIbHBIE OaNKu, (hepMBbI, APKH U JIP. 110 CTPOMUIIBLHBIM OalIKaM YKJIabIBAIOT
naHesd NOKpbITHI. KOJOHHBI MOHU3Y KECTKO 3aKPEIUIIOT B PyHIaMEeHTaX.

OCHOBHBIM NPUHLIUIIOM KOMIIOHOBKH OJTHOATAXHBIX 31aHUN SBIISETCS UX
COCTaBJICHUE U3 MPSAMOYTOJIBHBIX OJIOKOB C MMapaljIeIbHO PACOJI0KEHHBIMU
nponeramu (puc. 5.1). Eciu 6J10k1 UMEIOT pa3HyIO BBICOTY WJIM PACIIONIOXKEHBI C
B3aMMHO TIEPIICHINKYISIPHBIMU MTPOJIETAMH, TO B MECTaX UX MPUMBIKAHUH, KaK
MIPaBHUIIO, YCTPAUBAIOT Je(OpMaIlMOHHBIE IIIBA.

["aGapuTHBIE CXEMBI OJJHOATAKHBIX 3AaHUIN MPOMBIIIJIEHHBIX MPEANPUITUNA
(puc. 5.2) 1OKHBI COOTBETCTBOBATH TPEOOBAHUSAM, COTIIACHO KOTOPBIM



YCTAHOBJIEHO COYETAHUE T€OMETPUUECKUX MMAPaMETPOB IO KOOPIMHATHBIM OCSIM:
nposieTom Ly, mrarom xosionH By, Bercot Hy.
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Puc. 5.1. IlpuMepbl KOMIAHOBKH OJTHOITAKHBIX MPOU3BOACTBEHHBIX 3IaHUM:

a — 0eCKpaHOBBIX; 0 — C MOIBECHBIMH M MOCTOBBIMH KPAaHAMM; B — C B3aHMHO
NeprneHIuKYJISIPHBIMH 0J10KaMHu
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Puc. 5.2. 'abapuTHbIe cXeMbI OJTHOITAKHBIX KAPKACHBIX MPOMBINLJIEHHBIX 31aHUI:

a) Cc omUpaHMeM pureJieid MOKPHITHS HA KOJIOHHBI; 0) C ONMMPAHUEM puUrejei NOKPbLITHSA HA
AOCTATOYHYI KOHCTPYKIHIO.

N — YUCJI0 MPOJIETOB WJIH IAroB KOJIOHH; ho — paccTosiHUEe MeK1y HU30M CTPONMJIBHBIX M
NOACTPONMIBHBIX KOHCTPYKIMii, paBHoe 0 miiu 600 mm; Ho — paccTosinne ot ypoBHS
YHCTOr0 HOJISA 10 HU3a Hecyllell KOHCTPYKIMH NOKPBITHS

Bricotsl aTaxeit Hy npunumarorcest kpatHbiMu 1,2 M 1 cocTaBisiior 8,4;
9,6+18 M, mar kosioHH 6 unu 12 M, nponetst — 18, 24, 30 u 36 M; HOMHHaNIbHAs
OTMETKA T'OJIOBKH MOAKPaHOBOro penbca Lo —5,75...15,05 M, rpy301016€MHOCTh
KkpaHa — 5...50 T. AHajoruyHble TpeOOBaHUS MPETBSIBISIIOTCS K TaOApUTHBIM
CXeMaM OJTHOATAKHBIX CEJIbCKOXO03sMCTBEHHBIX 3aHui. K 310l kaTeropun
OTHOCSTCS 3[aHUS )KUBOTHOBOJAYECKOTO U IITHIIEBOIUECKOI0 Ha3HAUCHHS,
NpEANPUATHS IEPEPaOOTKH CEIbXO03MPOIYKTOB, CKIAACKUE TOMEIICHUS,



0ICOOHO-TIPOU3BOACTBEHHBIC U JIp. B Takux 3mMaHusIX mar KoJIoHH By
MPUHUMAETCSI PABHBIM: JIJIs1 CPEIHUX KOJIOHH 6 M, 1151 KpailHux Lo— 3 wim 6 M,
nponetsl — 9;12;18 u 21 m; BeicoTa sTaxa Hy — 2,4;2,7;3,0;3,6;4,8 u 6 m.
YkazaHHbIe ra0apyUTHBIE CXEMbI HE PACITPOCTPAHSIOTCS Ha 3/IaHUS C
MIPOCTPAHCTBEHHBIMU KOHCTPYKITUSIMU TTOKPBITHHA THUTIA 000JI0UEK WIIA CTPYKTYP.

Jnis noBbieHs 3 PEeKTUBHOCTH MPOESKTUPOBAHUSI U BO3BEICHUS 3aHUM U
COOPYKEHUI B MACCOBOM CTPOUTENBLCTBE NPUMEHSIOT TUIIOBBIE KOHCTPYKLIUH
3aBOJICKOT0 M3roToBjIeHUs. C 3TOM LeNbl0 CO3AaH U MOCTOSSHHO OOHOBIISETCS
KaTaJIOI CTPOUTEINIBHBIX KOHCTPYKIUHI, KOTOPBIN IIUPOKO UCIIOIB3YETCS B
IIPOCKTHBIX OpraHU3ausiX.

5.3. /Kej1e300eTOHHbIE KOHCTPYKIMH OJTHOITAKHBIX MPOU3BOICTBEHHBIX
3MaHUUI

XKene3o0eToHHbIE TUTIOBBIE PEOPUCTBIE TUIMTHI MOKPBITUH 3aaHui (Tabm. 5.1)
MMEIOT B IIaHE pa3Mepbl 3x6 u 3x12 M, B KauecTBE TOOOPHBIX TPUMEHSIOT TAKXKE
IIUTHL pazMmepamu 1,5x6 M. bonee 3KOHOMUYHO ¥ HHIYCTPHAIIBHO TPUMEHEHUE
PEOPUCTBIX IUIUT ATUHON 12 M ¢ BBICOKOIIPOUYHOM NpeABapUTENBHO HANPSKEHHON
apMaTypou.

Tunossie keae300€TOHHbBIE peOPUCTHIE IIIUTHI Pa3MEpPOM B IUIaHe 3X6 M 11
MOKPBITUN MTPOU3BOJICTBEHHBIX 3/JAHUI JIOJ>KHBI COOTBETCTBOBATH TPEOOBAHMS

I'OCT 22701.2-81.

Cy1ecTBYIOT U IpyTUe THUITBI IUTUT HOKPBITUIA, HATIPUMED: JKeTIe300€TOHHbIE
IJIUTHI IBOMHOE «T», TPEXCIIONHBIE CO CPETHUM CIIOEM U3 MUHEPAJIOBATHBIX WU
IIOJINCTUPOJIBHBIX YTEIUIUTENEH, & B HEOTAIUIMBAEMBIX 3/JaHUSAX — U3 BOJIHUCTBIX
acOECTOIEMEHTHBIX JIMCTOB U T.II. TUTUTHI JJTUHOM 6 1 12 M, KOTOpBIE
YKJIaJABIBAKOTCS HA CTPOIMIIbHBIE KOHCTPYKIIMH IIPX COOTBETCTBYIOIIEM HX LIare.

Kene300eTOHHBIC TUITOBBIE CTPOIUIIbHBIC OATKU MpojeToM 6;9;12 u 18 m
(Tabm. 5.2) npuMeHsIOT mpu 1mare 6 M. baiaku MOCTOSHHON BBICOTHI €
napasuieIbHbIMU MOJIKAMU UCTOJB3YIOTCA B 3[JaHUSIX C IIOCKOW MJIA OJHOCKATHOU
Kkposiielt. Texuuueckue ycioBus Ha OamKu JJIMHON 6 1 9 M U3 TSKEJIOTO U JIETKOTO
oetona u anuHou 12 M uznoxkensl B 'OCT 20372-90 [43] (cM. Tab:a. 5.1).

I[J'I}I OAHO- U MHOTI'OITPOJICTHBIX B,HaHI/Iﬁ CO CKAaTHBIMH INOKPBITUSAMHA
IMPUMCHAIOTCA IBYCKATHBIC OaJIKH ABYTABPOBOT'O CCUCHUA, PCUHICTUATBIC U AP.

XKenez06eTOHHbBIE TUMIOBBIE CTPONMIIBHBIE U TIOJICTPOITUIIbHBIE (PePMBI
IIpeHAa3HavYa0TCs IS MOKPBITUNA OHO- U MHOTOIIPOJIETHBIX 3/1aHUM C IIPOJIETaMU



ot 6 110 24 M BirOUMTENBHO (Tab. 5.3). TpeyrosnbHble pepMbl HCTOIB3YIOTCS TS
MOKPBITUI HEOTAIUIMBAEMBIX 3/IaHUH MposeTamu 6;9;12 u 18 M npu kpoBiie U3
acOEeCTOLIEMEHTHBIX BOJHUCTBIX JUCTOB. /{7151 oTarimBaeMbIx 3[aHUM C
XKe1e300€TOHHBIMU TUIUTAMU U PYJIOHHOM KPOBJIEH MTPUMEHSIOT
IPEUMYIIECTBEHHO PACKOCHBIE (DEPMBI C BEPXHUM MOSCOM JIOMAHOT'O OUEPTAHUS
nposeroM 18 M u GecpackocHbIe apOYHOro ouepTaHus poJjieTamu 18 u 24 m.
[TocneaHue U3roTaBIMBAIOT U3 TSAXKEJIOTO U JIETKUX O€TOHOB Ha MOPHUCTHIX
3anoaHUTENsIX. OCHOBHBIE pa3MepPbl CEYEHUH MOSICOB U CTOEK JOJIKHBI
cootBeTcTBOBaTH 'OCT 20213-89 [44] (cMm. Tabm. 5.3).

JUtsl 37aHUi € IIaroM KOJIOHH 12 M IIPUMEHSIOT TUIIOBBIE ITOACTPOIIUIIbHBIE
(depMbl, KOTOPBIE IPU CKaTHOM KPOBJIE UMEIOT OUYEPTAHMS U Pa3MEPBI, YKa3aHHbIE
B TabJ1. 5.3 mpHu MaMOyKJIOHHON KPOBJIE MPUMEHSIOT MOICTPONUIbHbBIE (PePMbI
TpeyrojbHoro ouepTanus. Cxema onupaHusi CTPONUIBHBIX pepM Ha
MOJICTPONWIBHBIE TPU CKATHOM KPOBJIE MPUBEAEHA Ha puc. 5.3.

B coBpeMEHHOM CTPOUTENBCTBE MHOT'O 3/IaHUI BO3BOJUTCS C MPOJIETOM 18
M. J{J1 MOKPBITUI TaKUX 3JaHUN MOTYT OBITh UCIIOJIB30BAHBI TUTUTHI WM MAHENN
«Ha TIPOJIET» C pa3MepaMH B IIaHe 3X 18 M, MO3BOJISAIONINE OTKA3aThCS OT
YCTPOMCTBA OTACIBHBIX CTPOMUIBHBIX KOHCTPYKIIUM, TaK KaK UX QYHKIIUU
BBITIOJTHSIOT CaMU TIJTMTHI WM TAHEJH, YKJIaAbIBAEMBIE B IOMEPEYHOM
HaIpaBJICHUU 3JJaHUI Ha TIOJICTPONIIIbHBIE OANTKN WK (DePMBI, pacroiaraeMble o
KOJIOHHAM BJIOJIb 3/1aHusl. Bo3aMoXkHa Apyrasi cxeMa MOKpbITHS, PYU KOTOPOil
TUTUTHI WU TIAHENIH YKIIABIBAIOTCS BJIOJIb 3/IaHHS HA CTPONMIbHBIC OAJIKU WITH
dbepMbl, pacrmosiaraeMbie ¢ marom 18 M. B 3TOM cllydae CeTKa KOJIOHH MOXET OBbITh
3HaunTenbHO yBenuyeHa (18x18; 18x24; 18x30 m).
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Puc. 5.3. Onupanue cTponmjibHbIX epM HA MOACTPONMWIbHBbIE PU CKATHOM
KpoBJie: 1 — BepXHHii MOsSIC MOACTPONMIBHOM (pepMbl; 2 — CpeIHUI y3eJ1 HU/KHero nosica
NOACTPONMIBbHON (pepMbI; 3 — CTPONMJIbHBIE (pepMbl; 4 — IVINTA MOKPBITHS; 5 — CTOMKA
NOACTPONMIbHON (pepMbI; 6 — KOJTOHHA



Tunosble Kej1e300eTOHHbIE IINTDI AJIs HOKpLITHfI MNPOMBINICHHBIX 3MaHuM

Tabnuya 5.1.

ICKM3 IINTHI Mapxka | IIpo OcHoOBHBIE pa3Mepbl, MM Pacyern | Macca,
uzgenaust | Jer ast
L, h ht bf b’f h'f b hf | marpysk T
a kH/m?
M
1 2 3 4 5 6 7 8 9 10 11 12
y Cepus [1.465.1-20]
1 =1
= b, Ire 6 300 300 1490 | 30 65 150 |26...12, | 1,5
Cor b =] _ 80 o |
I | R S |
'S Q\J\E
i b TOCT 22701.6 — 79*
!
= Ire 6 305 305 |- 2980 | 35 75 155 10,0 2,9
L
— Cepus [1.465.1-15
L H pust [ ]
Iri2 12 455 455 | - 2980 | 30 80... | 155 |3,6...74 | 6,2
100
Cepus 1.465.1 — 13.85*
- 1-1
ﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁ b I8 18 600 900 |- 2920 |30... | 100 |- 2,2..9,4 | 10,8-
T LT " s
= b
2-2
I




[Mpumeyanue: * ormeHneHnunbie cepur U ['OCThI, KOTOpPBIE B TUIIJIOMHOM IMPOCKTUPOBAHUU MOTYT OBITh MCIOJIb30BAaHBI B KAYECTBE aHAJIOTOB

NPOEKTHBIX PELICHUN U pa3pabOTKU MPEUIOKEHHUH M0 X COBEPIICHCTBOBAHUIO C IPUMEHEHHEM HOBBIX KJIACCOB OETOHA M apMaTypBhl.

Tabruya 5.2.
Tumnosble ke1e300eTOHHbIE 0AJIKH /151 MOKPBLITHA MPOMBIILIEHHBIX 31aHUI
Acku3 0aJIKu Mapka | Ilpo OcHoOBHBIE pa3Mepbl, MM Pacuer | Macca,
u3eaun | Jer Hasl
p L, h he [ bf] [ b'f | h'f| b | hf HArpy3 T
Ka
M kH/m?
1 2 3 4 5 6 7 8 9 | 10 11 12
Cepus [1.462.1 — 1.10/93]
1 2
| | BCT6 6 590 |59 |10 |20 |10 (10 |O 3,5...11 | 1,15
| | ’
| L‘i l‘l [ |
g 11 2.2 BCL16 9 890 |89 (22 |22 |10 |10 |18 |3,5...11 | 2,75
— BT e 0 0 0 0 0 0 ,0
e =
NS <| b
b bl =




IIpooondicenue mabauyot 5.2

| — Cepus [1.462.1 — 1/88]
“ 1 ||| BCII12 |12 890 |89 |28 |28 |80 |12 |15 |3,5...9, [4,5...5,
| 0 0 0 0 0 5 5
1 - —-l
11 2-
b
L —
= - b '
b, b,
Cepus [1.462.1 — 16.88]
1 i=52% 2
’_rr/”\ﬂl BCJ118 18 900 | 13 | 230 230... | 10 | 80... | 60... | 3,0...11 | 5.6...
50 |...33 | 330 0 280 160 |.,0 10,4
<t - 0




IIpooondicenue mabauyot 5.2

Cepus [1.462.1 — 3/89]

BJIP12 12 890 |13 |- - 20 300 | 180 |3,0...6, |4,7...
90 0 .36 1...24 10 5,0
0; 0;
BJIP18 18 890 |16 |- - 20 (420 300 |3,1...6, |84...
40 0; 0 12,1
24
0;2

80
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Puc. 5.4. Conuaras :xkejaezooeronnas niaura tuna KXKC

B Hameit crpane Hanui 60JbIIOE TPUMEHEHUE CIEAYIOIUE THITHI
KEJIe300€TOHHBIX ITUTUT pazMepoM 3x18 m.

[Tmutet Tuma [I-18 (cm. Tabm. 5.1) nmpencTaBasoT OO0 KOHCTPYKIIHIO C
JBYMSI TJIOCKUMU CKaTaMM, UMEIOT JIBa OCHOBHBIX MPOIOJIBHBIX pedpa
NEPEeMEHHOM BBICOTHI U MONEpeYHbIe pedpa, pacnoioxeHHsle ¢ marom 1,3...1,55

M.

[Tnuter Tuna KXKC (puc 5.4) umeror popMy cBO4aTOM MOI0T0NH 000IOUKH C
JBYMsI IPOJIOJIBHBIMU pedpaMu — quadparMaMu U TIaJAKON MOJIKOM, TONIIMHA
KOTOpOU nepemeHHa — B cepeaune cocrapisgeT 30...35 MM, a Ha KOHIIEBBIX
ydactka — 172...174 mm.

[Tanens-o0onouka kouctpykuuu HUUCK (puc 5.5) umeer popmy noTka ¢
TOPU30HTATIBLHBIM MTPOJIOJIBLHBIM PEOPOM (KUJIEM) IEPEMEHHON BBICOTHI,
m3Menstoniercs ot 200 MM y onop 10 540 MM k cepeaune. B mpogosibHOM
HaIpaBJICHUH TTaHEb OYepUCHA 0 Ayre OKPYKHOCTH, a B ITOMEPEYHOM — 10



KpuBoOU runiep6osl. OcHOBHAs pabodasi apMarypa pa3MerniaeTcs B IPOI0JIbHOM
pebpe (kume).

Puc. 5.5. IllpexBapurte/ibHO HANPSIZKEHHAS TaHeJ b — 000/104Kka KOHcTpykunu HUUKC: a —
nonepevyHoe cevyeHue; 0 — 00Ul BU

CO00pHO-MOHOJIUTHBIE KeJ1e300eTOHHbIE 000J109KH. /{7151 MOKphITHI
OJIHOATAXHBIX 37JaHUH BMECTO HA0Opa IUNIOCKUX HECYIIHUX OTPAXKAAOIINX
KOHCTPYKLUI MOTYT OBITh IPUMEHEHBI COOPHO-MOHOJIUTHBIE KEJIE300€TOHHBIE
000JI0UKH MOJO0KUTEIBbHOM raycCoBOil KpUBU3HBL. B Takux KOHCTPYKIIUSX,
COBMEILAIOIIUX HECYIIME U orpaxkaaromue GyHKIuM, Oaaroaaps 6JaronpusTHBIM
CTaTHUUYECKUM YCIOBHUSM paOOThI TIOCTUTAETCs 3HAUUTEIbHOE YMEHbILICHUE
MaTepruagoeMKOCTH. THUIIOBBIE kKeIe300€TOHHbBIE 000JI0YKY IpeIHA3HAYCHBI AJIs
3naHui ¢ ceTkamu KojioHH 18x24, 18x30 u 24x24 M (puc. 5.6). O6o10uku
coOuparoTCs U3 peOPUCTHIX IUIUT pa3MePOM 3X6 M C IMIMHAPUIECKON
MOBEPXHOCTHIO.



Tunossble xke1e300eTOHHBIE (hepMbl

Tabauya 5.3.

JcKu3 O0o3nau | Mapka | PacueTHa OcHoBHBIE pa3mepbl, MM Macca
eHHe A , T.
AOKYMEH Harpy3Ka
T8 , kH/m? L B H h1 h2 h3 hl
1 2 3 4 5 6 7 8 9 10 11 12
Cepus 1®T6 | 2...45 5960 | 200 |1195|120 | 140 |200 | 120 |1.0
I 1.063.1-4
Iz
e J
II -
<l g b. .
g =
e SR
1dT9 |2,5...45 |[8960 |[200 |1570 | 140 | 160 |200 | 120 |1.8
2230 2250 | T
ﬁ I E bR
t T
LT L-I
::”{_B_J:J b, <
- Ehi—




IIpooonocernue mabn. 5.3

2960 3000 IPTI2 | 2...45 11960 | 200 | 1945 | 180

M%M

220 | 200 |150 |2

1T I-I
<] BH + b, <
e, H
2980 30003000 |I 1dTI8 | 2...3 17960 | 220 | 2695 | 220 260 | 220 200 5.6
h 20TI18 |3,5...4,5 17960 | 220 | 2695 | 240 280 | 220 250 6.4
I
s
I-I -1

o

J:I_B_:t] bf ™

« |




IIpooonsicenue mabn. 5.3.

Cepus | 1®C181 | 3,5...7.,5 17940 | 200 |2630| 180 | 180 | 150 |120 |4,5
Iz P
463.1-
W 16 20C182 | 4,5...9,5 17940 | 250 |2640 | 200 | 180 | 150 | 120 | 6,0
| |I 3dC185 | 7,5...13 17940 | 250 |2725]300 |250 |150 |150 |7,8
T T-I 4dC18 7 | 9,5...19 17940 | 300 |2735|320 |250 | 150 |150 |9,4
<[
x - b, {m
=< ‘E[:
B
Cepus | ®b18I- 2,5...5,5 17940 | 240 |3000 | 220 |200 |240 |200 |6,5
1.463. | 1.2

2970 3000 3000

\I 1-
3187 | ®B18I-3 | 3.2; nme kpan- | 17940 {240 | 3000 | 220 |200 |240 |200 |6,5

él@ @ ‘lﬁ m ) oanku Q=21

SN\II ;1T 2,5..3;me | 17940 [240 [3000 | 220 |200 |240 [200 |6,5
KpaH-0aJKu
1T I-r Q=321
<1 b . ®B18II- | To xe 17940 | 240 [3000 (280 |[250 |240 |250 |77
BN <
< E 4
B

OBI18II- | 3,5; nBe xpan- | 17940 | 240 | 3000 | 280 |250 |240 |250 |7,7
5 Oayku
Q=3,21.




IIpooonsicenue mabn. 5.3.

OBI8II-6 | 4.5...5,5; | 17940 | 240 | 3000 | 280 |250 |240 |250 |7,7
JIBE KpaH-
Ok
Q=3,2t.
OBI8II-7 | 3...4,5 17940 | 280 | 3000 | 280 |250 |[280 |250 |9,2
OBI8II-8 | 5.5; kpar | 17940 | 280 | 3000 | 280 |250 | 280 |250 |9,2
Oanka
Q=51
OBI8II-9 | 5...5,5 17940 | 280 | 3000 | 280 |250 |[280 |250 |9,2
®B18IV-9 | 5...5,5 17940 | 280 | 3000|340 |300 |[280 |300 | 10,5
OBI8IV- | 6,5 17940 | 280 | 3000|340 |300 |[280 |300 |10,5
10
OB18IV- | 6,5; nBe 17940 | 280 | 3000|340 |300 |280 |300 | 10,5
11 KpaH
Oasku
Q=1T.
®BI18IV- | 6,5; nBe 17940 | 280 | 3000|340 |300 |[280 |300 | 10,5
12 KpaH
Oasku

Q=2rT.




IIpooonsicenue mabn. 5.3.

1 [1463.1

-3187] | Pb24ll- 4,5...5,5 23940 | 240 | 3300 | 280 | 250 | 240 | 250 10,5

Ob2411- | 5,5; nBe kpan | 23940 | 240 | 3300 | 280 | 250 | 240 | 250 10,5

|T
ﬁ@@@mﬁmb = 3,1
NI-I T

i 5 oankm Q=11
I I ;DB24H- « 23940 | 280 | 3300 | 340 | 300 | 240 | 250 11,7
=TT b
T @ @®B24I1I- | 5...5.5; nBe | 23940 | 280 | 3300 | 340 | 300 | 240 | 250 11,7
< ‘
5 6 KpaH Oanku
Q=21
OBb2411I- | 4...5.5; nBe | 23940 | 280 | 3300 | 340 | 300 | 240 | 250 11,7
7 KpaH Oanku
Q=321
Ob241V- 3...45 23940 | 280 | 3300 | 340 | 300 | 260 | 300 14,2
8...10
®b24V- 5,5...6,5 23940 | 280 | 3300 | 460 | 420 | 280 | 350 18,2
11

®b24V- 5,5...6,5; 23940 | 280 | 3300 | 460 | 420 | 280 | 350 | 18,2
12 KpaH Oanka

Q=It




Oxonuanue mabn.5.3.

DB24V- 6,5 23940 [ 280 [ 3300 | 460 | 420 | 280 [ 350 | 182
13
DB24V-14 | 6,5 18e | 23940 | 280 | 3300 | 460 | 420 | 280 | 350 | 182
KpaH
Oaku
Q=2t
- Cepus | ®CIT12- 7,60...14, | 11960 | 550 | 2200 11,3
M Q MK-01- | 1...4 6
M 0 ; 110/81%*
1 Y /
/‘\‘f/’a N KL
(% |
3850 4000
11960

[Ipumeuanue: * ormeneHHble cepuu 1 ['OCThI, KOTOpBIE B AUIIOMHOM MTPOEKTUPOBAHUU MOTYT OBITh HCIIOJIB30BAHBI B KAUECTBE aHAIOIOB MTPOEKTHBIX

pelieHnit U pa3paboTKU MPEAIOKEHUH M0 UX COBEPIICHCTBOBAHUIO C TPUMEHEHHEM HOBBIX KJIACCOB OETOHA U apMaTypBhl.




Kaxxnas o6onouka siBisieTcst 4aCThi0 MHOTOBOJTHOBOTO TMOKPBITHSI, CMEXHbBIE
000JI0YKH UMEIOT OOIINE KOHTYPHBIE (PepMbl — THUaPparMbl, a HaApyKHbIE Kpas
000J104€eK ONUPAIOTCS HA KOHTYpHbIE AuadparMbl B Buje dhepMm win apok. Ha
BEpXHEH MoBepxXHOCTH Juadparm, 0COOEHHO Ha KpaHUX y4acTKax,
peIyCMaTPUBACTCS YCTPOHUCTBO KET300€TOHHBIX WJIH CTAJIbHBIX YIOPOB, a TAKKE
IITIOHOYHBIX TIA30B ISl BOCTIPUSATHS CIIBUTAIOIINX YCHIIMNA OT 000JIOYEK.

Puc. 5.6. Tunossble kej1e300eTOHHbIE 000109KH MOJI0KUTEJIBHOM raycCOBOi KPMBU3HBI.

Tunossble xe/1e300eTOHHBbIE KOJTOHHBI. J[JIs1 0OTHOATaXHBIX
IPOU3BOJICTBEHHBIX 3/IaHUN MPUMEHSIOT CJIEYIOIINE BUbI TUITOBBIX
KEJIe300€TOHHBIX KOJIOHH: MPAMOYTOJILHOTO CEUEHUS s 37aHIil 0€3 MOCTOBBIX
KpaHOB BbICOTOM 10 14,4 M; IpsIMOYTOJIBHOTO CEYEHUS IS 31aHUI ITPOJIETAMHU 10
36 M ¢ MOCTOBBIMU KpaHaMmH (Ta0u1. 5.4); ABYXBETBEBbIE JIs 3[aHUI C MOCTOBBIMHU
KpaHaMU Irpy30M0abeMHOCTHIO 10 50 T; HeHTPUPYTrUPOBAHHBIE KOJIBIIEBOTO
ceueHUs JIJIs 31aHuHN 0€3 MOCTOBBIX KpaHOB ¢ Hapy HbIM auameTrpoM 300...1000
MM U JutiHOM 3,6...19,2 M mo 'OCT 23444-79.

B oTedecTBeHHOI 1 3apyOeKHOM MPAKTUKE TPUMEHSIOTCS U IPYTHE THUIIBI
KOJIOHH, HaIlpUMeEP: IBYTaBPOBOTO CEUCHUS, KOJIBIIEBBIC IICHTPU(DYTUPOBAHHBIE C
KOHCOJISIMH JIJI 3[JaHUM ¢ MOCTOBBIMU KpaHaMH.

OO01uue TeXHUYECKUE YCIOBUS JJIS JKeJIe300€TOHHBIX KOJIOHH OJTHOATaXKHBIX
MIPOU3BOJICTBEHHBIX 371aHui n310keHbl B 'OCT 25628-83*,



ICKM3 KOJIOHHBI Mapka | OTmerka OcHoOBHBIE pa3Mepbl, MM I'py3onoase | Ilposer,m | Macca, T
Bepxa MHOCTh
KOJIOHHBI, H Hp he hu KpaHa, T
M
min | max | min | max | min | max | min | max | min | max
2 3 4 5 6 7 8 9 10 11 12 13 14 15
1K84 8,4 9300 | 2900 | 4500 | 380 | 600 | 600 | 700 |5 32 18 24 5,2...7,2
IS =1 1K96 9,6 10500 | 2900 | 4500 | 380 | 600 | 600 | 700 |5 32 18 24 6...8,3
Ml &
! ]7_‘ Ef:' 1K108 | 10,8 11850 | 2900 | 4500 | 380 | 600 | 700 | 800 |5 32 18 24 7,6...9,8
1K120 | 12,0 13050 | 2900 | 4500 | 380 | 600 | 700 | 800 |5 32 18 36 8,2...11,6
TNUARE 2-2
= —s IK130 | 13,2 14250 | 3000 | 4500 | 380 | 600 | 800 | 900 |10 32 18 36 10,1...12,9
1K140 | 144 15450 | 3000 | 4500 | 380 | 600 | 800 | 900 | 10 32 18 36 13,6...14,0
3K84 8,4 8850 | 2700 | 4500 | 600 | 600 | 600 | 700 |5 32 18 24 5,2...7,2
3K96 9,6 10500 | 2900 | 4500 | 600 | 600 | 600 | 700 |5 32 18 24 6...8,3
K108 10,8 11250 | 2700 | 4500 | 600 | 600 | 700 | 800 |5 32 18 24 7,6...9,8
K120 12,0 12450 | 2700 | 4500 | 600 | 600 | 800 | 900 |5 32 18 36 8,2...11,6




- . K132 13,2 13800 | 3300 | 4500 | 600 | 600 | 900 [900 |10 32 18 36 10,1...12,9
7-
f}—‘ "“'Tf I:]Q: K144 14,4 15000 | 3300 | 4500 | 600 | 600 | 900 [900 |10 32 18 36 13,6...14,0
h S
Q
22
Zr"_.—‘ 72 D N
= h, §\
Tabnuya 5.4.

TunoBble xke1e300eTOHHbIE KOJOHHBI 1JIM 31aHuil ¢ MOCTOBbIMU KpaHamu (M. — LIUTIL. — cepus 1.424 — 1 -5, 1984r.)




JIJ1st KapKacoB OTHOATAXKHBIX MPOU3BOJICTBEHHBIX CEIHCKOX035HCTBEHHBIX
3naHuii mmpuHOU 18 wim 21 M IPUMEHSIOT TUTIOBBIC KOJIOHHBI, CTPOTIMIIBHEIC
Oanku niposietoM 6,0 v 7,5 u TpeyroJyibHbIe pepMbl posieTom 6 M (puc. 5.7).
[IIupokoe pacrpocTpaHEHHE TTOTYYUIIN OJHOIIPOJIECTHBIE CEIbCKOX035IICTBCHHBIE
3IaHMsSI C KapKacaMUy UX TPEXIIAPHUPHBIX KEJIe300€TOHHBIX PaM, COCTABIISIEMbIX
U3 JIByX noiypam (puc. 5.8).

Kenezo0eToHHbBIE KOJIOHHBI COETUHSIOT C PyHIaMEHTaMH, KaK MPaBUJIO,
3aliemiieHneM B ctakane (puc. 5.9). Ilpu otaenbHO cToAmux pyHAaMEHTaX CTEHBI
onuparoTcs Ha pyHIamMeHTanpHbIe Oaku. Bepx ¢pyHIaMeHTOB pa3meniaercs Ha
150 MM HHXKE OTMETKH YHCTOBOTO I10JIa, YTO HCKIIFOYAET BO3MOKHOCTH ONTUPAHUS
byHIaMEHTHBIX OaJI0K Ha BepxHUE 00pe3bl GyHaaMeHTOB. [loaToMy UX onuparot
Ha O€TOHHBIE CTOJIOWKH, a TIPU MaHEJIbHBIX CTEHaX — C TOMOIUIBIO apMaTypPHBIX
BBIITYCKOB HEMOCPEACTBEHHO Ha BEpX MOAKOJIOHHUKOB (pyHIamMeHTOB. [Ipu
riryookom (Oostee 4,2 M) 3al0KeHHH (PYHIaMEHTa BMECTO TTOIKOJIOHHUKOB
1eJ1eco000pa3HO MPUMEHSTh YAJMHEHHbIE KOJIOHHBL. B 3TOM ciyyae B HXKHUX
JaCcTAX KOJIOHHBI IPEyCMAaTPUBAIOT KOHCOJH JIJIsl ONUpaHusl PyHIaMEHTHBIX
6anok. Tumossie xene300eTOHHBIC (PyHTAMEHTHBIC OaKH JIJIS KapKaCHBIX 3TaHUN

C IaroM KOJIOHH 6 M UMEIOT JuHy oT 4,3 110 5,95 M, a ipu mare KoJIOHH 12 M —
10,7...11,95 m.

3
| — (= 4
\ S |
, | |
A A A% g
5 6000 6000 6000 5
7500 6000 7500

Puc. 5.7. Cxema xej1e300€TOHHOT0 KAPKaca 0JHOITAKHOI0 CeJIbCKOX0351iiCTBEHHOI 0
NMPOU3BOJACTBEHHOIO 31aHusA: 1,2 — KOJIOHHBI KPAMHUX U CPEIHUX PAI0B; 3 — TPeyroJibHasi
(depma; 4 — crponnabHas 6aika; S — GyHIaMeHT 0] KOJTOHHY
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Puc. 5.8. Kesne300eToHHbIE MOJYpPaMbl VISl OJHOITAKHBIX CEJIbCKOX03SHCTBEHHBIX
3MIQHUI: a — eJIbHAS MPSIMOYTOJILHOTO Ce4YeHHs ; 0 — COCTaBHAs TABPOBOI0 CeYeHMs

OHu nMmeroT TpanenueBuiHoe ceuenue BpicoToit 300...450 MM nipu miare
koJioHH 6M 1 400...600 MM 1ipu 12 M.

IManenu creH. /{15 Npon3BOICTBEHHBIX 3JJaHUI NTAHEIH CTEH MOTYT OBITh
MJIOCKUMU JJIMHON 6 M U peOPUCTHIME C MPEBAPUTEIHHO HAIIPSKECHHOM
apmatypou qiauHo# 12 M. [Tanenu cTeH aJist OTariuBaeMbIX 3JJaHUM
U3TOTABINBAIOT OJHOCIOWHBIMU U3 SIMEUCTOTO ABTOKJIABHOT'O OE€TOHA ITNIOTHOCTHIO
700...800 kr/M> UK U3 JErKMX OETOHOB HA TIOPUCTHIX 3AMOJHUTENNAX (KEpPaM3HUTE,
arJoNoOpUTE, BCITydEHHOM IEPINTE U Ap.) INIOTHOCTEIO 10 900...1200 kr/M®. B
MOCJIETHEM CJIy4ae MaHeH JIOJKHBI UMETh HapyKHbI€ U BHYTpeHHUE (aKTypHbIC
CJIOM U3 LEMEHTHO-IIECYAHOTO PACTBOPA TOJIIHUHOMU 110 20 MM.

O PexTUBHBI TPEXCIONHBIE MAHEIH Pa3INYHbIX BUOB — C HAPY>KHBIMH
CJIOSIMU U3 TSKENIOT0 O€TOHA U BHYTPEHHUM — U3 JIETKOTO WJIM MUHEPAJIOBATHOTO,



MOJIUCTEPOIBHBIX IUTUT C THOKUMU CBSA3SIMU MEXKY HapYKHBIMH CJIOSIMH MTaHEeJei.
CTeHOBBIE TAaHENIN MOTYT OBITh HABECHBIMU U cCaMOHeCcyIMMU. HaBecHbIe CTEHBI
BBITIOJIHSAIOTCS U3 NIaHEJIEeH, IJIMHA KOTOPhIX paBHA LIAry KOJIOHH C IPOEMaMHU
(mpoMesKyTKaMu 10 BbICOTE) JUIs IGHTOYHOTO OCTEKJIEHUs. B camoHnecymmx
CTEHaX MaHEeJIM Pa3JIUYHbIX THUIIOB OMUPAIOTCA IPYT Ha Apyra — HaJIOKOHHbIE
NaHeJId Ha MPOCTEHOYHBIE U T.II. IPU 3TOM 00pa3yloTCs OKOHHBIE TIPOEMBI
mpuHOH 3...4,5 M (npu mare KoJIoHH 6 M).

a) 0)

—TVT 75 0,000
- 0,000(Yp..n) —

50

SRS CRRCIN i

Puc. 5.9. CoennHenne K0JIOHH ¢ (PyHAAMEHTAMHU CTAKAHHOI0 THIIA:

a — IPpSIMOYT0JIbHBII; 0 — ABYXBeTBEBbIX
5.4. BosbienpoJieTHbIe TOHKOCTEHHbIE Ke1e300eTOHHbIE MOKPbITHSA

[Tpu mpoeKTHPOBAaHUH MPOU3BOJICTBEHHBIX U TPAXKIAHCKUX OJTHOITAKHBIX
3[TaHWM, KOT/1a TPEOYyeTCs MePEeKPhIBATH OOJBIITNE TMPOIETH 0€3 TPOMEKYTOUHBIX
omop (aHTapsel, Tapaku, PHIHKH, BBICTABOYHBIC MTABHUJIHOHBI, CIOPTUBHEIE apCHIBI U
Ip.), TIEIeCOo00pa3HO MUCIIOIH30BATh TOHKOCTCHHBIC KEIC300€ TOHHBIC HIIN
apMOIIEMEHTHBIC TIOKPBITUS B BUEC 00O0JIOUEK WM CBOJIOB.

[TpuBenem npumepbl HanboJIEE YaCTO MPUMEHIEMBIX KOHCTPYKTHUBHBIX
pELICHUN.

7Kese300eToHHBIE 000104KH ABOSIKOM TTOJIOKUTEILHON IayCCOBOM
KPUBH3HBI Ha MPSMOYTOJIHHOM I1aHe. MIMU IepeKphIBatOT MPOJIETHI Pa3MEPOM
6onee 100 m. Hammpumep, Takue o6onouku (puc. 5.10), mepekphIBaroOue mioaam
6onee 1 ra 6e3 MPOMEKYTOUHBIX OTOP, UCTIOIB30BAHBI TIPH CTPOUTEIIHCTBE PhIHKA
B YensaOuncke 1 MuHcke.



000/104KH ABOAKOH OTPULATEJIHHOM rayccoBOil KpUBU3HBI. bosbiion
APXUTEKTYPHOU BBIPA3UTEIBHOCTHIO OTJIMYAOTCS 000JIOUKH JIBOSIKOM
OTpULATENIbHOM rayccoBOil KpUBHU3HBI (TUIIEpOOIMUECKHEe TapaboION Ibl), TOITOMY
UX IIPUMEHSIIOT JJIs TOKPBITUM 34aHUM pPa3INYHOTO HA3HAYCHUS.

0060104k BpameHus (KynoJsa). OHA IIMPOKO MPUMEHSIOTCS IS
MOKPBITHS 3AaHUN (IIUPKH, PHIHKH, CHOPTUBHBIEC apPEHBI, TABUJILOHBI U JIP.) U
COOPY’KEHUM (pe3epByaphl).

Huaunapuyeckue 000/109KH U NPU3MATHYECKHE CKIAAKU. VX
UCTIONB3YIOT JJISl TOKPBITHI Pa3TUYHBIX 3IaHUH, B TOM YHCIIE POU3BOICTBCHHBIX.
Hanpumep, MHOTOBOJTHOBBIMH MHOTOITPOJICTHBIMU IIJTMHAPUICCKUMHU
000JI0YKaMH 11€JIeCO00pa3HO MOKPHIBATH 3/]aHUSI C IIIaroM KOJIOHH 12 M (JuHa
nuadparm) u npoaetamu 36...60 M. (amuHA OOPTOBBIX JIEMEHTOB).

Kese300eToHHBbIe cBOABI. /)11 MOKPBITHI OONBIINX MPOJIETOB
IPUMEHSIOTCS JKe1€300€TOHHBIE CBOJIBI C 3aTSKKaMU WK 0e3 HuX (Ipu nepenaye
pacnopa Ha OINOPHBIE HECYIIIE KOHCTPYKIIHH).

Puc. 5.10. 3nanue KpbITOro phIHKA IJIOIIAALIO 00Jiee 1 ra, mOKpbITOE COOPHOI
7KeJ1e300eTOHH O 000J10YK 0

BoaHucrble CBOAbI. I[J'I?I YBCIIMYCHUA MOMCHTA MHCPIUN CCUHCHUSA CBOJAA U
YMCHBHICHUA pacXx0/id MaTCpUaAJIOB uenecooGpasHo IMPUMCHATH BOJTHUCTBIC CBObI
13 KeJie300€TOHA HIIN apMOLEMCHTA.



Bonbioe pacnpocTpaHeHrne B OTEUECTBEHHOM U 3apyOeKHOM MpaKTUKe
NOJIYYWJIA apPMOLIEMEHTHBIE BOJIHUCTBIE CBOJIbI, OTIMYAIOIINAECS MAJION TOJIIIMHON
CTEHKH ¥ OO0JIBILION BBICOTOM BOJIHBI M IPU3MATUUECKOM CKIIaIKHU. XapaKTepHOE
pelIeHUe OKPBITUI U3 TAKMX CBOJOB IIOKa3aHo Ha puc. 5.11.
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Puc. 5.11. IloxkpbiTHE B BU/I€e apMOIIEMEHTHOI0 BOJTHUCTOI0 CBO/IA IJIABHOI0 MABUJIbLOHA
NpoMbINLIeHHOH BbicTaBKkH B Typune (Mraums)

5.5. Kesie300eTOHHbIE KOHCTPYKIMHM MHOT03TAKHbIX 3[IaHUH

MHoro3dTaxHble NPOMBINLIEHHBIE 31aHus1. VIX MPOSKTHPYIOT, KaK
MIPABUIIO, KAPKACHBIMHU C HABECHBIMHU CTCHOBBIMHU MaHESIMH. THIOBBIE
KOHCTPYKITUH JIUI TaKUX 3IaHUIA pa3padOoTaHbl ¢ OAIOYHBIMU U 0€30aI0YHBIMU
MEPEKPBITUSIMH.

[Tpu GanounbIX nepekpbITUAX (puc 5.12) ceTka KOJIOHH NpUHATa 6X6 WK
9x6 M. BBICOTHI 3Takel paBHbI 3,6; 4,8; 6 u 7,2 M. [Ipu HEOOXOIUMOCTH BEPXHUI
ATaX ImpeaycMaTpuBaercs npojeroM 18 m (puc. 5.12, 6), B HEM BO3MOXKHO
PaCIOJIOAKEHUE MOCTOBBIX KPAHOB IPY30MOIEMHOCTHIO 0 10 T MM MOBECHOTO
TpaHcnoprta. [Ipu ycTpoiicTBe MOCTOBBIX KPAaHOB BHICOTA BEPXHETO 3TaXKa
npuHuMaercs paBHoil 10,8 M, a npu noaBecHoM Tpancnopte — 7,2 M. OCHOBHBIMH
HECYUIUMHU KOHCTPYKIUSMH B TAKUX 3JaHUSAX ABJISIOTCS (pUc. 5.13): KOJIOHHBI C
KOHCOJISIMH (Ta0J1. 5.5), ’KECTKO 3ajieIbIBaeMble B (DyHIaMEHTHBIC OallTMaKu
CTAaKaHHOTO THUIIA, PUTEIIN MEPEKPHITHH (TabJ1. 5.6), HABECHBIC TUIUTHI MEPEKPHITUIA
(Tabu. 5.7), maHenu CTEH.



B 3manusx ¢ 6e36amounbiMu iepekpeITusMu (puc. 5.14) xene3o0eToHHas
IUIMTA ONMPAETCS HA KOJIOHHBI, UMEIOIIUE, KaK PAaBUIIO, KAIIUTENH,
YMEHbILIAOLIME padOyuil MPOJIET IUIUTHI U PACTIPEAEIIAIOLINE OMOPHYIO PEAKIIUIO
Ha 3HAYUTEJIbHYIO IOBEPXHOCTb IIUTHL. Takue nepekpoITus 1esnecooOpa3Hbl B
3JaHUSAX C OOJIBIIMMU PABHOMEPHO paclpeAeieHHbIMUA Harpy3KaMy 1 KBaJIpaTHON
CETKOM KOJIOHH (Hanmpumep, 6x6 M). IIpu BpemeHHol Harpy3ke Ha nepekpbsitue (10
kH/M? u Gonee) 6e36a109HbIE TIEPEKPHITHS YJKOHOMUYHEE OATOUHBIX.
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Puc. 5.12. Ilonepe4Hblii pa3pe3 MHOT03TAKHBIX MPOMBIILJIEHHBIX 3JaHUH €
02JI0YHBIMU NEPEKPHITUAMHU: a — 0€3 MOCTOBBIX KPAHOB; 0 — ¢ MOCTOBBIMH KPaHAMH B
BepPXHEM JTaKe



Tumnosble Kej1e300eTOHHbIE KOJIOHHBI AJISE MHOT'O3TAXKHBIX MPOMBINIJICHHBIX 31aHuH

Tabauya 5.5.

DCKU3 KOJOHHBI OCHOBHbIE Pa3Mephl Harpyska | Macca,
T
H A B | hA | bA | hb | bB | hB | bB | xH/™
Cepus 1.420 — 13
3670 | 3000 670: 1400 |400 |- : 400 ] 400 | 10.0..30.0 | 1.6...1.8
1T _{1 ‘|T _{1
- 3720 | 3000 720
ha) h, <
4870 | 4200 670
N R I R
-1
= 4920 | 4200 720
a]
h
A 5975

6700




Ilpooonsicenue maobn. 5.5

7_{1 N

RIS

7

7870 3000 | 4200 | 670 400; | 400; | 400; | 400; | 400 400 | 10,1...30,0; | 3.8...8,4
7920 3000 | 4200 | 720
14825 | 7050 | 7200 600 600 600 600 600 600




Tumnosble Kejae300eTOHHbIE pureJin AJad MHOT03Ta>KHbIX MPOMBIIIJICHHBIX 3TaHUH

Tabauya 5.6.

IcKu3 djIeMeHTa Mapka IIpoaer OcHOBHbIE pa3Mepbl, MM Pacuerna Maceca,
u3aeaus L, [
h b'f h'f bt b hf | wmarpyska T
™M kH/m?
Cepust 1.420 — 13 Boim. 4*
100 400 dna nokpsimusa
10071650 dns nepexpsimus b, P4- 7980
o 22A...P2
— = 7 8280 800 300 - 650 300 400 | 15,0...30,0 | 5,75...6,9
_/ 8480
L b
’—
b,
Cepus 1.420 — 13 Bpim. 2 u 3*
100 650
P1-15A 4980
=
P3-20A 5280 800 - - - 300 - 15,0...30,0 | 2,9...3,2
L 5480




[Mpumeuanue: * ormeHennsle cepu 1 ['OCThI, KOTOpBIE B JTUMIOMHOM MTPOEKTUPOBAHUH
MOTYT OBITh UCIOJIb30BAHBI B KAYECTBE aHAJIOIOB IIPOEKTHBIX PELICHUN U pa3pabOTKH
NPEJIOKEHHH 10 UX COBEPIIEHCTBOBAHUIO C IPUMEHEHHEM HOBBIX KJIAaCCOB OE€TOHA M apMaTypBhl.
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Puc. 5.13. Cxema KkapKacHOI0 31aHHs ¢ 02JJOYHBIM NepeKpPbITHEM:
1 — KpaifHsIsl KOJIOHHA € KOHCOJISIMH; 2 — PUTeJIb IePeKPbITHSA;
3 — CTBIK KOJIOHH; 4,5 — MHOTOILYCTOTHbIE IJIMTHI ePEeKPbITUS;
6 — peOpucTbIE IVIUTHI MOKPBITHSA; 7 — CPeIHsIsE KOJIOHHA ¢ KOHCOJISIMM;

8 — pedpucThIe IIIUTHI NEPEKPBITUA (BAPUAHT); 9 — pyHAaAMEHTHBIE OAIIMAKH



Tabauya 5.7.

Tunosble Kej1e300eTOHHbIE IJINTDI JIA MHOT'0O3TAXKHBIX MPOMBINIJICHHBIX 3TaHUHA

ICKH3 YJIeMEeHTa Mapka | Iposer OcHOBHEBIE pa3Mepbl, MM Pacuernas Macca,
H3eIus L,m HArpyska
h b'f h'f | b b hf kH/m? T

Cepum [1.041.1-3]

11K29.9 2650 220 | 940 2,75...16,65 | 0,8...1,3
"7 I1K29.12 | 6850 1190
o I1-17 I1K29.15 1490
7 000000 [K68.9 | 8650
L '* b; TIK86.9

Cepunu [1.042.1-2]

i m TT86.30 | 8650 600 | 1450 [ 50 115 [300 [40..160 [9,16...11,96
e .
il < TT116.30 | 11650 2980
I I
e —— .
R .
Ll L
L %
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Oxonuanue mabn. 5.7.

Cepum 1.041.1 —4.1*
-1 2-2

. . T4 5150 300 | 935 |50 |60 |85 | 150 |9,9..398 | 1,32...1,75
< /// = W13 !
~ ‘f 1485
| b

b;

e

[Ipumeuanue: * ormeneHHsle cepuu 1 ['OCThI, KOTOpBIE B AUIIOMHOM MTPOEKTUPOBAHUU MOTYT OBITh HCIIOJIB30BAHBI B KAUECTBE aHAIOIOB MTPOEKTHBIX
pelIeHui U pa3paboTKU MPEATIOKEHUHN TI0 UX COBEPIICHCTBOBAHUIO C IPUMEHEHHEM HOBBIX KJIACCOB OETOHA M apMaTypBHl.
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Puc. 5.14. MHoOro3Ta:;kHoe KapkacHoe 31aHue ¢ 0e302J109HBIMH NePeKPbITHAMH

HX mpenMymecTBo COCTOUT TAKKE B TOM, UTO BBUAY MEHBIIEH
KOHCTPYKTHUBHOM BBICOTHI IEPEKPHITHS 00111aasi BEICOTA 3AaHUS U PACXO]T
CTEHOBBIX MaTepHaiOB yMeHbIIat0TCs. be3baiounble nepekprIThs IPUMEHSIOT B
3/IaHUSAX XOJIOJUIBHUKOB, MSICOKOMOMHATOB, CKJIa/10B U Jip. COOpHbIE
0e30a10UHbIE IEPEKPHITUS COCTOST U3 KaMUTENIEH, ONUPAIOIIUXCS 110 IEPUMETPY
CPEIHET0 OTBEPCTHUS HA BBICTYIIBI KOJIOHH, HAaJIKOJIOHHBIX ITaHEJICH,
YKJIaJIbIBAEMBIX B OOOMX HANpPABICHUIX HA KAIIUTENIN KOJIOHH, U IPOJIETHON
NIAHEJH, ONMPAIOLIEHCS IO KOHTYPY Ha MOAPE3KHU HAKOJIOHHBIX MaHeyen (puc.

5.15).

Tumnoseble jxe1e300€TOHHBIE KOHCTPYKIIMH KapKaca MHOTOATaXKHBIX 3JJaHUI ¢
0€30a7109HBIMH MIEPEKPHITUSIMUA U3TOTOBIISIFOT TI0 PAOOYUM UepTekKaM Cepun
1.420.1 — 14. 3nanue uMeeT CETKY KOJIOHH 6X6 M M BBICOTY dTaxkeu 4,8 uiu 6 M.
DTU KOHCTPYKIUHU JOJKHBI yA0BIETBOPATH TpeOoBanusim ['OCT 27108-86 [47].

Ecnu mo GpyHKIIMOHATBHBIM M TEXHOJIOTHYECKUM TPEOOBaHUSIM
MIPOU3BOICTBEHHOE 3IaHHE JIOJDKHO UMETh 00Jiee KPYITHBIE MPOJIETHI, TO
MPUHUMAIOT CETKY KOJIOHH 12x6, 18x6, 18x12, 24x6 M. B 3Tux ciydasx 3nanue,
KaK TIPaBUJIO, TPOSKTHPYIOT C JOMOTHUTEIBHBIMU MEK()EPMEHHBIMU ITAKAMHU
(puc. 5.16), B KOTOPBIX pa3MENIatOT 000PYA0BaHNE, KOMMYHHKAIIUN, OBITOBBIE,
CKJIQJICKHE U JpYyTrye MoMeIIeHus. PureiasMu 31aHus ciry>xaT 6€3pacKoCHbIC
dbepMBbI M apKH, )KECTKO CBSI3aHHBIE C KOJIOHHAMH. [1o BepXHEeMy MosICy purelen



YKJIaJIbIBAIOT peOPHUCTHIE TUIUTHI (IEPEKPHITUSI OCHOBHBIX 3TaXeE), a 0 HIHKHEMY —
MyCTOTHBIE (MEPEKPHITUS BCIIOMOTATENbHBIX 3TaXEN ).

MHorosTakHbie MPOU3BOACTBEHHBIE U TPAXKIaHCKUE 3[]aHUSI MOTYT UMETh U
Jpyrue KOHCTPYKTUBHBIE pereHus. Tak, Hanpumep, Ipu CTPOUTENbCTBE 32-
ATaXHOTO aIMUHUCTPATUBHOIO 31aHud B [IpeTtopuu (puc. 5.17) Hecymuii kapkac
3/1aHUs] CMOHTHUPOBAH U3 8 KOJIOHH (I10 ABE C KaXXJI0W CTOPOHBI 3/1aHUS1) U MOIIHBIX
KOHTYPHBIX MPETHANIPSHKCHHBIX OAJIOK cMCTeMbl BupuHaenst BbICOTOM 1m0 3,9 M C
napajuieIbHbIMU MOSICAMU BBICOTOM 10 1,2 M, 5KECTKO COEITMHEHHBIX PACIIOPKAMH.
Pa3mepsl B mmane 4-3taxkHoro noguyma — 65x130m, a BeicoTHOM YacTu — 38x47 M.
KosoHHBI 3/1aHKS BBIOIHEHBI MTOJIBIMU, B HUX Pa3MEIIAtOTCs KOMMYHUKALIMK U
MOTbEMHHUKHU.

MHoOTO03TaXKHBIC 31aHUSI C KETIE300€TOHHBIMU KapKacamMu JIOCTUTIIA BBICOTHI
6omnee 200 m. Pexopaubim siBisieTcst Hebockped «Yan [lemn [Tnaza» B XprocToHe
(CIILIA) BBICOTOM 218 M C 3Ke1e300€TOHHBIM SAPOM KECTKOCTH U JIETKOOCTOHHBIMHU
OTPAXKIAOIIUMHU KOHCTPYKIIHSIMHU.

MHoro3TaxHble rpaxkiaHcKkue 30aHus. Takue 31aHus, 0COOCHHO KUIIbIe
JoMa, OOIIEeKUTHS, TOCTUHUILIBI U IPYTHE, KaK MPaBUIIO, PEIIAIOTCS B BUJIE
KapKacHO-MTaHEJbHBIX WM KPYIHOIMAHEIbHBIX (0€CKapKaCHBIX) KOHCTPYKTUBHBIX
CUCTEM, COCTOSIIIMX U3 KPYITHOPA3MEPHBIX COOPHBIX JKeI€300€TOHHBIX U3/IEIIHH
3aBOJCKOI'0 U3rOTOBJICHUS.

KapkacHo-naneabHbIe 31aHMs. VIX IPOEKTUPYIOT C MTOJHBIM WIH
HEMOJIHBIM KapkacoM. [Ipu moaHoM kapkace ImaHenu NEepeKphITUS OMUPAIOT 10
yrjlaM Ha KOJI0HHBI. KOJIOHHBI 1 pedpa nmepeKphITHil 00pa3yroT MPOCTPAHCTBEHHBIN
Kapkac 3/1anus. [[anenu cTeH U BHYTPEHHUX MEPETOPOAOK — CAMOHECYIIIUE U
KpETISTCS K CToMKaM kapkaca. [Ipu HemosiHOM (BHYTPEHHEM) KapKace KpaHUX
KOJIOHH HET, a MAHEIN HAPYKHBIX CTeH Hecylue. [Tanenu nepexpriTuii
ONMPAIOTCA Ha HECYILUE HAPYKHBIE CTCHBI U BHYTPEHHHUE KOJIOHHBI KapKaca.

[IIupoko pacrpocTpaHeHbl, 0COOCHHO B KUJIHUIIIHOM CTPOUTETHCTBE,
KpyIHOMaHelIbHbIe (0ecKapKacHbIC) 31aHMsI; BBULY OTCYTCTBUS KapKaca u
MOBBIIICHUS CTENEHH 3aBOJACKON FTOTOBHOCTH 3JIEMEHTOB YMEHBIIAETCS
TPYAOEMKOCTh MOHTaXa U CTOUMOCTh TaKUX 3JaHH.

KpynHonaneabHble 31aHusl. DTU 37]aHUS JISTAT HA JIBE Tpynisl (puc. 5.18)
C IIPOJIOJIBLHBIMU HECYIITUMU CTEHAMU U C TTONIEPEYHBIMU HECYIITUMU
neperopogkamu. KoHCTpyKTUBHAs CXeMa C MONEePEYHbIMU HECYLIUMHU
neperopojikamu 0osiee BHITO/IHA, TaK KaK MaHeTu MEPEKPHITUI OMUPAIOTCS Ha



BHYTPEHHHE TIOTIEPEUHBIE TIEPETOPOJIKH, YTO MO3BOJISIET MPEETHHO YKPYITHUTD U
00JIeTYNTH HapYy)KHBIE CTEHOBBIC TTAaHENIN, KOTOPhIE, HE BOCIIPHHUMAS HATPY3KH OT
NEPEKPBITHIA U BBITIOIHSIS JIUIIH OTPaXIaromne QyHKIIUH, MOTYT OBbITh
W3TOTOBJICHBI U3 JIETKUX d(PPEKTUBHBIX MaTEpUaIOB (KepaM3UTOOETOHA,
STIEUCTOTO OCTOHA U JIP.). TAHEH MEPEKPHITHI ¥ CTEH B KPYITHOMAHETbHBIX
3IaHUSIX TPOCKTUPYIOT MPEUMYIIIECTBEHHO pa3MepPOM Ha KOMHATY.
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Puc. 5.15. ®parmeHnT cOOPHOro 6€30a7104YHOI0 NMEPEKPHLITUSA

¢ peOpUCTBHIMH MAHEJISIMH
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Puc. 5.16. KoHcTpyKIMu MHOr03Ta’KHOT0 NPOMBILIJICHHOT 0 3aHUS ¢ Me:K()epMeHHBIMHU
ITa’KAMU: a) MoNepPeYHbIid pa3pe3; 0) TUIBI ’KeJie300eTOHHBIX (epM pereJieii; 1 — apka ¢
3aTSAXKKOI; 2 — OespackocHas ¢epma; 3 — TO 5Ke ¢ MOJAKOCAMH B KPailHMX NpoJieTax

[TanenpHBIE 37MaHUSA, OCOOCHHO B paiiOHAX C HEBBICOKOW CEHCMUYHOCTHIO,
MoryT gocturatb 20 3Ttaxeil u 0601ee U UMETh BbIPA3UTEIbHBIA apXUTEKTYPHBIN
06k (puc. 5.19)

Kuible 1oMa U3 00bEMHBIX KeJ1e300eTOHHBIX 3JIEMEeHTOB. JlanbHeHIIuM
pPa3BUTHEM KPYIMHOMAHEILHOTO CTPOUTENLCTBA IBUJIACH pa3pad0TKa U BHEIPEHUE B
CTPOUTENIPHYI0 TPAKTUKy KOHCTPYKIIMH JKWJIBIX JOMOB M3 OOBEMHBIX
XKeJ1e300€TOHHBIX AIEMEHTOB — OJIOK - KOMHAT U OJI0K - KBapTHp. OOBbeMHbIE OJIOKU
M3TOTOBJISIFOT U3 OTAEIBHBIX IIJIOCKUX MMAHEJIEH CTEH U NMEPEKPBITUN YKPYITHEHHOU
3aBOJICKOM COOPKOW WMJIM B BHJIE MOHOJUTHOTO «CTAKaHA» WU «KOJIMAKA» C
pa3esibHbIM TEPEKPhITUEM (MaHEIsIMU TOTOJIKA WU ToJia). BClo BHYTPEHHIOO
OTZENKY OJIOK - KOMHAT WJIK OJIOK - KBapTUP MPOU3BOJAT B 3aBOJICKUX YCIOBHSIX,
MOATOMY TPYAOEMKOCTb CTPOMTEIBHBIX pPalOOT, BBHIMOJHSIEMBIX Ha TUIOMIAJIKE,
npeaeabHO CHUYKAETCS. KpynHonanenbHbIe 3MaHUs Oslarogapst
MEXaHU3UPOBAHHOMY 3aBOJCKOMY H3TOTOBJICHHIO KPYIMHOPA3MEPHBIX M3JEIUN U
3HAYUTEILHOMY YMEHBIIEHUIO TPYAOBBIX 3aTpaT MPU MOHTAXKE B 3KOHOMUYECKOM



otHOmeHuH BecbMa d(ektuBHbl. CTOMMOCTH 1M? IIOIAAM B TAKHUX 3JAHUSIX
00BIYHO HUXKE, YEM B KUPIUYHBIX WU KPYITHOOJIOUYHBIX JIOMaX.
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Puc. 5.17. MHOro3TaKH0e€ Kejae300eTOHHOoe

KapKaCHO¢ aIMUHUCTPATHBHOC 3JaHUC
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Puc. 5.18. KoHCTpyKTHBHBIE cCXeMbl KPYITHONAHEJbHBIX 31aHUM: a — C
NPOJ0JIbHBIMHU HECYIIMMH CTEHAMM; O — C MONepeYHbIMH HeCYLIIMMH NepPeropoaiKaMu

MHoro3Ta:xHble 31aHUS U3 MOHOJMTHOIO Kesle300eToHa. Bo3BoauMeble B
CKOJIB3SIIICH WM 00bEMHO-TIEPECTaBHON onayOKe, TaKue 3JaHus SIBISIIOTCS
BEChbMa NEPCIEKTUBHBIMU. 17...20-3Ta)kHbIe KUJIbIE JOMa IMOJA0OHOTO THUIIA
IIOCTPOEHBI BO MHOTUX I'OPOAAX CTPAHBI.

31aHus, BO3BOAMMBIE METOJ0M NMOAbEeMA dTaKel. B Takux 3aHUIX ITOCE
OCTOHUPOBAHUS CILIONTHOM TUIMTHI KaX0TO MEPEKPHITUS Ha HYJIEBOM OTMETKE OHO
C TTIOMOIIIBIO0 MOIIHBIX JIOMKPATOB MOJAHUMAETCSI M0 HAMPABJISIONIUM — KOJIOHHAM
Ha MPOEKTHYIO OTMETKY.

MHuorostaxHble 3aHus1, 0COOEHHO IPaKIAaHCKUE, MOTYT UMETh
KOHCTPYKTUBHYIO CXEMY C IEHTPAJIbHBIM MOHOJIUTHBIM SIJIPOM KECTKOCTH
pa3IMYHON KOH(pUTYpalU, B KOTOPOM PACIIONIAratoTcs 0ICOOHBIE TOMEIIEHUS,
T(TOBbIE U BEHTWJISLIMOHHBIE IIAXTHI, IECTHUYHBIE KIIETKH U T.I. B mog00HbIX
pELIEHUsIX MOTYT OBITh MPETYCMOTPEHBI JIBa U 00JIee A/Iep )KECTKOCTH 3aMKHYTOTO
WM OTKpBITOro npoduieit. OCHOBOW 00beMHO-IIJIAHUPOBOYHOTO PELICHUS
TOCTUHUYHOTO KOMIUIEKCa SIBJIIETCS, Kak MPaBuilo, JIeJIeHHe 001ero oobema Ha
BBICOTHYIO U MAJIO3TAKHYIO YaCTU. B BBICOTHOM 4acTH pa3MEIIArOTCS KHUIIbIE
HOMEpa, a B MaJIOATAXKHON — PECTOPAHBI, MOMEIIEHUsI OBITOBOTO 00CITY>KUBAaHUS U

APp.-



Puc. 5.19. BoicoTHasi rocTHHMIA U3 COOPHBIX Ke1e300eTOHHBIX NMaHeel

[IpuMepoM Takoro peteHus MOKeT CITY>KUTh TaK)Ke TOCTUHUYHBIN
KoMIuieke B I. Anma-Ate Ha 1000 mecT (puc. 5.20). BeicoTHas yacTh UMEET B
IUTaHE AJUTUIICOBYIO (hOPMY, €€ OCHOBHBIM HECYIIUM 3JIEMEHTOM SIBISIETCS
MOHOJIUTHOE JKEJIE300€TOHHOE PO C PACXOASAIIMMHUCS OT HETO MOMEPEYHBIMU
XKene300€TOHHBIMU aradparMaMu KecTKocTh. Orpakaaroniue KOHCTPYKITUU
BBITIOJTHEHBI B BUJIE JIETKMX HABECHBIX CTEHOBBIX MaHeseil. MOHOJIUTHbIE
KOHCTPYKIIMU BBICOTHOM YacCTH BO3BEJIEHBI C MOMOIIbIO CKOJIb3AI1IEeNH 1 00bEMHO-
MepeCcTaBHOM OMATYOKH.
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Puc. 5.20 BoicoTHas rOCTHHHLIA B I'. AlIMa-ATe:
a — pa3pe3; 0 — IU1aH 3TaKeil BBICOTHOM 4aCTH;
1 — MmammHHOe noMenienne UG TOB; 2 — Kade; 3 — BAIyHHO-TaJIeYHOE OCHOBAHME;

4 — pyHaaMeHTHAs MJIMTA

5.6. CtanbHble KOHCTPYKIIUU OHOITAKHBIX NPOU3BOJACTBEHHBIX
3MaHUH

[Ipu oTCYTCTBHU OCOOBIX YCIIOBUI MPUMEHEHHUE CTAbHBIX KOHCTPYKIIUIl B
OJIHOATAXXHBIX MPOU3BOJICTBEHHBIX 3JaHUSX LIeIeco00pa3Hee, YeM
KEJIe300€TOHHBIX B CIEAYIOIIUX ClIydasx: mpu 0oabiux nposerax (30 M u Oosee)
U BBICOTaxX J0 HU3a HECYLIUX KOHCTpyKUui (Oonee 18) 3qanuii, Hanuuuu
MOCTOBBIX KPaHOB I'py30H01beMHOCTBIO 50 T 1 0o0Jiee WK IPU PEXUME UX PabOThI
8K u B apyrux ciydasx. CoBpeMEHHbIE ITPOU3BOJICTBEHHBIE 3/1aHUS HEPEIKO
UMEIOT O0JIbIlKe radapuThl B miiaHe u BoicoTy 10 40...80 M (puc. 5.21) npu
MOCTOBBIX KpaHax rpy30noabseMHOCTbi0 450...1200 1. B 3THX city4asx KapKachl
cleyeT IPOEKTUPOBATh CTaIbHBIMU. OJIHAKO MPU 3TOM, YUUTHIBAsA, YTO Ha
Kapkachl pacxoayercs 6osee 50% cTayiu, UCTOIb3yeMOM ISl CTPOUTETHHBIX
CTaJIbHBIX KOHCTPYKLUH, HEOOXO0AUMO IPEyCMaTpUBaTh MEPHI, 00ECIIEUNBAIOLIIE



CHIKEeHME pacxoja ctayiu. K TakuM MepaM OTHOCHUTCSI TOUCK PAllMOHATBHBIX
KOHCTPYKTHUBHBIX (DOpPM, UCIOJIb30BAHKE CTaJIEH MOBBIIIEHHON TPOYHOCTH U
s dexTuBHBIX NMpoduie, co3nanue NpeABAPUTEILHOIO HAMIPSKEHUS U JP.

O,Z[HI/IM N3 BAXXHBIX HYTGI\/'I CHMIKCHHUSA CTOUMOCTH U TPYAOECMKOCTHU
N3TrOTOBJICHHUA CTPOUTCIIbHBIX KOHCTpYKI_[I/Iﬁ ABIACTCA UX YHI/I(bI/IKaI_[I/IH u
TUIIN3alHs, ITO3BOJIAIONIMC COKPATHTD KOJIMYCCTBO TUIIOPA3MCPOB KOHCTPYKHI/Iﬁ.

J1J1st MpOM3BOICTBEHHBIX 3aHUI OOIETO Ha3HAUCHUS pa3padOTaHbI
TUTIOBBIC YEPTEKH CTATBHBIX IMOJKPAHOBBIX OATIOK, KOJIOHH, CTPOTIMIIBHBIX H
MOACTPONMIBHBIX (DepM, MPOCTPAHCTBEHHBIX PEIIETYATHIX MTOKPHITUH,
CTPYKTYPHBIX MOKPBITUH, pAMHBIX M IPYTUX KOHCTPYKIUH (Tadm1. 5.8).
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Puc. 5.21 CranbHoii kKapkac 31aHus COOPOYHOro 1exa

€ MOJABECHBIMHU KPaHAMH Irpy30n0abeMHOCTBI0 30 T

Kosonnbl. KoloHHBI 0JHO3TAaXXKHBIX MTPOU3BOACTBEHHBIX 3/IaHUN MTPU
BbIcOTE 10 10 M U rpy30101beMHOCTH KpaHOB 15...20 T npoeKkTupyroTcs
CILJIOIITHOTO TIOCTOSIHHOTO ceueHus (puc. 5.22, a), a npu KpaHax OoJbiien
Ipy30H0BEMHOCTH — CTYIIEHYaThIMU CIUIOIIHBIMU (pHC. 5.22, 6) unu
pemietdatbiMu (puc. 5.22, B).

Kouncrpyknuu nokpeitusi. OHE MOTYT OBITh pa3pelieHbl B BU/C
MJIOCKOCTHBIX CHCTEM (CTPOMMIIBHBIX 0aJIoK, epM, apoK) WM MPOCTPAHCTBECHHBIX
pemieTdatbiX. [Ipy MIOCKOCTHBIX CHUCTEMAaX PALIMOHATILHBIMU SBIISIOTCS
OeCpPOrOHHBIE PEIIEHUs, TPU KOTOPBIX IO BEPXHEMY MOSICY CTPOMUIIBbHBIX
KOHCTPYKIIMH YCTaHABIMBAEMBIX € IaroM 6 unu 12 M, yKiiaJpIBatOTCs
KpymHoOpa3MepHbie aneu. [Ipu 6oabIIuX nmposieTax mporu3BOICTBEHHBIX 3/IaHUN



11e71ecoo0pa3Ho MPUMEHEHNE MTPOCTPAHCTBEHHBIX PEMIETUYATHIX KOHCTPYKITHMA
MIPUMEPBI, KOTOPBIX MPUBECHBI B §5.7.
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Puc. 5.22 CranbHble KOJOHHBI OJTHOITAKHBIX MPON3BOJICTBEHHbIX 3aHUM: a —
NMOCTOSIHHOTO CILUIOIIHOIO ceYeHusi; O — TO e, CTyleHYaThle; B — CKBO3HbIE pelieT4arhbie,
1,3 — mpoxona; 2 — kpaH.



TunosBble MeTaJUINYECKHE CTPOMTEIBbHBIC KOHCTPYKIIUHA

Tabnuya 5.8.

HaumeHoBaHHE KOHCTPYKIMUI U ICKHU3 IIposer L, m Beicora H, m | I'py3onoabemMHOCTH YcaoBus IkcIryaTanun Cepus
Kkpana Q, T
[ToakpaHoBbIe OaNKK 6;12 <50,0 CelicMuYHOCTE 10 9 6auios, 1.426 — 1, BoIII
1,2,3 THUUIICK
t=-65°C u BBIIIC
, 1
| ‘ [ ] [ 'Ii
i‘ INNNINEN |i L
i L - i
# ’ 7
llpu L,=6000
fpu L,=12000
Banku ¢ npumenenrem TaBpoB 1o TY 14-2-24-72 6;12 <50,0 — 1.426 — 1, BoI1I. 4
MHUUTICK
Banku ¢ nonepeyHbIMH U IPOIOJIBHBIMU pedpamu 6;12;18 8,0...32,0 CeiicMuaHOCTD 10 9 6ayuIoB, 1.426 -1, BbIm. 5
JKECTKOCTH OHUUIICK
=-65°C u BbIILIE
Banku nmox kpaHsl crieIMaibHOTO HA3HAYCHHS 1.426 — 8, BoIm. 1
12;24 15,0...45,0 t=-40°C u BbILIE LIHUUTICK




IIpooonoicenue mabn. 5.8

KoJOHHBI OTHOATAXKHBIX TPOU3BOJICTBEHHBIX 3MaHHUMA 18;24 6...9,6 <20,0 I...IV cHeroBble paiioHbI, 1.424 — 4, BpI11. 2
I...IV Betpossie paiionsr, t=- | [THUUIICK
40°C u BbIIIE

KosouHnsl crynenuatsie 18;24;30;36 10,8...18 <50,0 I...IV cHeroBble U BETPOBBIE 1.424 — 4, BpIIL.
paiionsl, t=-40°C u BbI1LE, 1,3,4 HHUUIICK
CEHCMHUYHOCTE 10 9 6aioB

8 |
|
To e, 6€3 MOCTOBBIX KPaHOB, CKBO3HBIE, TTOCTOSTHHOTO 18...36 9,6...18 - I...IV cHeroBble U BETPOBBIC 1.424 — 4, Bp. 1
CEUYCHHS pationsl, t=-40°C u BbIIIe IHUUTIICK
KonoHHBI 00BEKTOB YEPHOUW METaLTypTUl 18...42 10,8...21 <100,0 I...IV cHeroBble u BeTpoBbie | 1.424 — 3, BhImI. 1
paiionsl, t=-40°C u Bbl1LIe ITHUUIICK
CranbHOH KapKac NOKPHITUN MPOU3BOACTBEHHBIX 3JaHHH C 18...36 3,15 - HeceiicMuueckue paiioHsl, 1.460 — 2, BbIm. 1
IIPUMEHEHHEM KEJIe300€ TOHHBIX IIITUT
=-40°C u BbILLIE OHUUIICK

= J— \ ! N V=N V=X
b2 ¢
)

L, }

o o




IIpooonoicenue mabn. 5.8

To e, pepMbl C TOHMKEHHOHN BBICOTON 18 2,9 - To xe To e, BbI2
CranpHOM KapKac MOKPBITUH ¢ MPUMEHEHHEM MPO(IIILHOTO 18...36 3,15 - » 1.460 — 4, Bpim. 1
HACTHUJIA U3 OLIMHKOBAHHON CTaJIM 110 MPOTOHAM
18;24 3,15 - JlomoyiHeHKE K BhII. 1 1.460 — 4, BpII1.2

[MoactponunbHBIE HEpMBI

[ | i [

| L, |
CranbHble KOHCTPYKLUU MOKPBITUI C IPUMEHEHHUEM CTaIbHOIO 18...36 3,15 - I...IV cueroBsle paiiOHbI 1.460 — 4, BbIn.3
npoQUINPOBAHHOTO HACTHIIA cellcMUYHOCTBIO 10 7

6amnos; 1...III cuerosble [MHUUTICK

paiioHBI CEHCMUYHOCTBIO

I= 7,5% /= 1,5% 8...9 GautoB

RANVAN

\a
L L

A 4

;

To xe 18...24 3,15 - Heceilicmuueckue paiioHsl, To xe, Boim. 4...7
=-40°C u HIXE

CranpHbIe KOHCTPYKIMH OJHOITAXKHBIX IIPOU3BOACTBEHHBIX 3MaHmid | 24;30 3,15 - Heceticmuieckue paiioHsl, 1.460 — 3, BpI11.1

IUTA yCTIOBHAN KOHBEHEpHOU COOPKH M OJI0YHOTO MOHTaXa
t=-40°C u BbIILIC ITHNUUIICK




IIpooonoicenue mabn. 5.8

CranpHbIe KOHCTPYKIWH ITOKPBITHHA C IPAMEHEHHEM Kpyrisix Tpyo | 18...30 2,9 - Heceticmuaeckue paiionst 1 | 1.460 — 5, BbIIL.
celicmuueckue 10 7...9 1m2.
s 6amnos nipu .. 111
=
é) L, él,) @ t=-40°C u BbILIE
To e, ¢ MPpUMEHEHHEM ITUPOKOTIOJIOYHBIX TaBPOB B Tosicax Ghepm 18...36 2,9 - To xe 1.460 — 8,
[MoactpounbHas Gpepma Bpm. 1,2,3
12 IMox mpoduactu, t=-40°C ITHUUIICK
| A‘L| U BBIIIE
| B=12000 |

CranpHBIE pereTyaThie MPOTrOHbI

| W| 18;24;30;36 6...10 - 1.462 -5

éL) L, é [THUMIICK

CrabHbBIE KOHCTPYKIIUH HOKpLITI/Iﬁ HCOTaIlJINBACMbIX 3HaHHI>i —
oJ KPOBJITO U3 aC6eCTOH€M€HTHLIX BOJIHUCTBIX JIMCTOB

IIK-01 — 130/66




IIpooonoicenue mabn. 5.8

CBeToa’poItmoHHbIe (hoHapu - - - C oHIM sIpycOM 1.464 - 11,
TIePEIIeTOB
- 1.464 -13
> C 1Byms spycamu
TIePETUIETOB HUUTICK
6000 unu 12000
AbspounoHHble (hoHapU - - - - 1.464-3.19
e HHUUIICK
T C (] T T
6000
[IpocrpaHcTBeHHas penieTyaTas KOHCTPYKLUS MOKPBITHH U3 TPYO 18;24 cexuuu | 4,8...84 Q<10 Jis ogHO- U 1.466 -2,
Tumna «KuciIoBoack» 30x30 MHOTOIPOJIETHBIX
36x36 OTAIUTMBAEMBbIX 3JaHHH, BITIKA
o ...V BeTpoBbIX U CHETOBBIX
. paiioHos, t=-40°C u BbIIIE «'HIpOMOHTAKH
HIYCTPUS
L l I ] ]
I

6000 | L 1 6000




IIpooonoicenue mabn. 5.8

CTpyKTypHBIE KOHCTPYKIIMH HOKPHITHI 13 TpyO THma «bepmum» 18; 24 cexuu | 6,7; 7,2; 8,4 Q<100 I...III cueroBeix u I...IV 2.420-5
u 18x12 u BETPOBBIX PAallOHOB, VxplICK,
=15%  i=15% S 24x12 m CEHCMHYHOCTh MEHEE 6 Kuesckuit [IUTII
T ] T ] [ 1 T S 6aios,
N o~ t=-40°C u BBILIE
{7 { =
T T
| Lo |
PamubIe KOHCTPYKITNH Kopob4aToro cedeHus tumna «Ilmaysn» 18;24, mar 6mM | 6,98 u §; 18 Q<50 I...III cHeTOBBIC U BETPOBBIC 10107-xm
paiioHsbl, CEHCMUYHOCTB JI0 7-
9 0aos, ITHUUIICK
< 3% 3% ~
S t=-40°C u BbILLIE
T HeceiicMuunbie paiioHsI,
A NI
L Lo L =-65°C u BBIIIC
[IpocTpaHCTBEHHOE peNIeTYaTOE MOKPHITUE U3 TIPOKATHBIX 18;24 6noku 4,8; 8,6; 10; Q<300 I...V caeroBrie u I...1V 1.460 — 6/81
npoduneit Tama [THUNCK 18x12 u 11,2 BETPOBBIE paiOHBI,
24x12m CeliCMHUYHOCTD 110 9 GaiIoB, THNA

=-40°C u BbIIIE

TPOM3JIaHUN U
ITHUUIICK




Oxonuanue mabn. 5.8

[oxperTue mo pepmam u3 TpyO MPAMOYTOIHEHOTO 18;24 u 30 2,0 I...V BeTpoBbIC U CHETOBEIE 1.460.2-10/88
cedyeHus (CreUuaIn3upOBaHHAS TIOTOYHAS JIMHUS pationsl, t=-40°C u BbIIIe Jlenunrpaackoe
Mocxkogckoro 3aBoaa MK) oTAeJICHHUE
HUUIICKa
— 15% 15 % —~.
l L 9
1,69 To xe

[MoncrponuneHas pepma

400040004000
7

AVAVAVAIES

B,=12000




TpexcJioiiHbie naHea u. B kadecTBe Orpak1aronInuX CTEHOBBIX
KOHCTPYKIUH 3¢ (HEKTUBHO MPUMEHEHHE JIETKUX TPEXCIOWHBIX IMaHEeIeH, B
KOTOPBIX OOIIMBKAMHU CITY>KaT MPOPUIMPOBAHHBIE WIIH TJIOCKUE CTAThHBIC
OLIMHKOBaHHbIC TUCTHI TOMKHON 0,8...1 MmM. CpeaHuii Cioil — yTeIuIMTeNb —
M3TOTaBIIMBAETCA U3 EHOIIACTOB. C L0 MOBBIIIEHUS CTETIEHU OTHECTOMKOCTH
TPEXCIONHBIX MMAHEJIEN CPEIHUN CIIOU U3TOTOBIISIOT U3 MUHEPAIIOBATHOTO
yrerutens (puc. 5.23). Takue nmaHeau MOTyT ObITh UCIIOJb30BaHbI TAKXKE B
IIOKPBITUY 31aHUM.

a)

6)

e

Puc. 5.23. TpexcJ/ioiiHasi naHe/b:
a — o01mmii BUA; 0 — KOHCTPYKTHBHOE pemieHue; 1, 2 — HapysKHasi 1 BHYTPeHHSA
MeTAIN4YeCKas O0IMBKH; 3 — yTeIUIUTE/Ib; 4 — YIJIOTHUTEJIbHAS JICHTA;

5 — BK/IeeHHas HecropaeMasi IPOKJIAKA
5.7. Merajuinueckue 00JibIIENPOJIETHbIC MOKPBITUA 31AHUM

KOHCTpyKTHBHBIE pelIeHUs METANINYECKUX MOKPBITUI O0IbIIETPOIETHBIX
3/1aHU MOTYT OBITH OAIOUHBIMH, APOYHBIMU, TPOCTPAHCTBEHHBIMU, BUCTINMHU



BaHTOBBIMU, MEMOPAHHBIMH U JIp. Y YUTHIBAS, YTO B TAKUX KOHCTPYKITUSIX
OCHOBHOI Harpy3Koi sIBJISIETCSI COOCTBEHHBIN BEC, CIEAYET CTPEMUTHCS K €ro
YMEHBIIEHUIO, YTO TOCTUTaeTCs MPUMEHEHUEM CTaJIEN OBBIIIEHHON IPOYHOCTHU U
QIFOMUHUEBBIX CIUIABOB.

Bbasiounbie cucremsl. Takue cucteMsl (Kak MpaBuiio, Pepmbl) BKIHOYAIOTCS
B COCTaB MOMEPEYHBIX paMm, UYTO YIy4IIaeT CTATUYECKYIO cXeMy paboThI (CM. pHC.
5.21).

Apounble nokpsitus. [Ipu nposnerax 6onee 60...80 M rienecoo6pasHo
WCITIOJIB30BaTh apOYHBIC MOKPHITHS (puc. 5.24). [Ipu 60abIIHX poieTaX TaKue
MOKPBITHS BBITOJTHEE MTPOCKTUPOBATH MPEIBAPUTEIHHO HAMIPSHKEHHBIMU. B
apOYHOM MOKPBITUHU (pUC. 5.25) BEpXHUI NOSIC TPEAYCMOTPEH KECTKUM, a HIDKHUI
NOSIC ¥ pelIeTKa apKy BBITIOJIHEHBI U3 TpocoB. [locie MoHTaxa apku
OCYUIECTBJISIIOT IPUHYIUTENEHOE CMEIICHUE OMOPHBIX Y3JI0B HAPYXKY, UTO
BBI3BIBAET MIPEABAPUTEILHOE PACTSKEHNE B HIJKHEM I0SICE U packocax apKu
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Puc. 5.24. Apounoe nokpeitue /[Bopua cnopra B Jly:xkaukax (MockBa):

1,4 — HemoaABMKHAS M MOJABMKHASI IADHUPHBIE ONOPHI; 2 — 3aTSHKKa; 3 — apKa

IIpocTpaHcTBEHHBIE pellIeTYATHIE KOHCTPYKIIUH MOKPBbITHI. OHU MOTYT
OBITh IJIOCKUMHU JIBYXCIIOWHBIMU (JIBYXCETYATHIMK ) U KPUBOJIMHEHHBIMU
OJTHOCJIOMHBIMH (OTHOCETYATHIMH ) WJIH JIBYXCIIOMHBIMU. B IByXceTuaThIx
KOHCTPYKIIUSAX JIBE MapaJlIeIbHbIC CeTYAThIC ITOBEPXHOCTH COSTMHSIFOTCS MEKIY
co00¥ pemeT4aThIMUA CBSI3SIMH.
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Puc. 5.25. TlpenBaputenbHO HanpsiKEHHAsI CTaJIbHAs apka mposetom 180 m:

1 — Tpoc; 2 — xecTkuil mosic

a) 6)

Puc. 5.26. CTpykTypHbI€ NOKPBHITHSA C TPEYr0JbHOM (a) 1 KBagpaTHOH (0) siueiikamMu:
1,2 — BepXHAISl M HU:KHSAS MOSICHBIE CETKH; 3 — PacKochl; 4 — TeTpasap;

5 — okTa’ap; 6 — oMoOpHasi KANUTEJIb



CTpyKTypHbBI€ IUI0OCKUE MepeKpbITus. CeTyaThie CUCTEMBI PETYIISIPHOTO
CTPOCHUS HA3BIBAIOT CIMPYKMYPHbIMU Y TIPUMEHSIOT, KaK MPaBUIIO, B BUJIE
MJIOCKUX MOKPBITHI. OHU MPEICTABISAIOT COO0N Pa3TUIHBIC CHCTEMBbI
nepekpecTHbIX pepm (puc 5.26). CTpyKTypHBIE IIJIOCKHE MEPEKPHITUsI OJ1aroaapsi
OOJIBIIION TTPOCTPAHCTBEHHOM KECTKOCTH UMEIOT HeboJblyio BeicoTy (1/16...1/20
poJieTa), IMH MOYKHO TIEPEeKPBhIBaTh OOJIBIITNE MPOJIETHI. Y CTPOHNCTBOM
KOHCOJILHBIX CBECOB 3a TUHUEH OMOp JOCTUTAETCS YMEHBIIIEHUE U3TUOAIOTIX
MOMEHTOB ¥ BECa MOKPBITHS.

KpuBonnHenHbie TPOCTPAaHCTBEHHBIE TOKPBITUS UMEIOT, KaK IPAaBUIIO,
LHUJIMHIPUYECKYIO WIHM KYIIOJIbHYIO IIOBEPXHOCTb.

Huaunapuyeckue nOKpbITUSE. OHU MOTYT OBITH OHOCETYATHIMU HIIN
JIBYXCETYATHIMU (KPUBOJIMHEWHBIE CTPYKTYPBI). Takue MOKPHITUS B IONIEPEYHOM
HaIpaBJIEHUU pabOTaOT KaK CBOJ, paclop KOTOPOro BOCIPUHUMAETCSI CTEHAMHU
WM 3aTSKKAMH.

KynosbHble nokpeiTusi. OHU MOTYT UMETh PeOpUCTYIO (WK
pebpucTokonbIeBy0) (puc. 5.27, a) unu ceruaryio (puc. 5.27, 0),
KOHCTPYKTHUBHYIO cxemy. B peOpuCThIX KymoJiax paguaibHO PACIOIOKEHHBIC
pebpa coeTMHEHBI MEX Ay OO0 KOJbIeBbIMU TTporoHamu. Eciu nocneanue
COCTaBIISIIOT C peOpaMu eUHYIO KECTKYIO IPOCTPAHCTBEHHYIO CHCTEMY, TO
KOJIBIIEBBIE TIPOTOHBI pa0OTAIOT HE TOJBLKO Ha MECTHBIN M3rH0, HO B COCTaBE
KYTIOJIbBHOW CHCTEMBI BOCIPHHHMAIOT TaK)Ke KOJIBIIEBBIE COKMMAIOIITUE WITH
pacTsaruBaromye ycwims. B ceTdaThix Kymojax B COCTaB KOHCTPYKIIUU KPOME
pedep U KOJTBIEBBIX JIEMEHTOB BXOJIAT PACKOCHI, YTO CO3/1a€T yCIOBUS, TIPH
KOTOPBIX CTEPKHU pabOTAIOT TOJIBKO HA OCEBBIC YCUIIHSI.

Bucsiune mokpuITHA. DTH HOKPBITUS COCTOAT U3 OIMIOPHOTO KOHTYpaA U
OCHOBHBIX HECYIIIUX 3JIEMEHTOB B BUJI€ BAHT UJIM TOHKUX CTAJIbHBIX JIUCTOB,
paboTtaromux Ha pactsbkeHue. [0CKoIbKy OCHOBHBIE 3JIEMEHTBI TOKPBITHS
paboTalOT Ha pacTsHKEHUE, X HECyIIasi CHOCOOHOCTh OIMPEAEIIAECTCS MPOYHOCTHIO
(a HE YCTOMYMBOCTBIO), YTO MO3BOJIAET AP (PEKTUBHO UCIIOIH30BATH
BBICOKOIPOYHBIE KAaHATHI WM JINCTOBYIO CTallb. TaKUe MOKPBITUSA BECbMa
HKOHOMHUYHBI, OJTHAKO MOBBIIICHHAs Je(pOPMATUBHOCTb OTPAaHUUNBAET UX
IPUMEHEHUE IS TIOKPBITUI POU3BOCTBEHHBIX 34aHuil. KpoMe Toro, yunTteiBas
OOJIBIIIYIO PACTIOPHOCTH TAKUX CUCTEM, (DOPMY B IIJIaHE 11€51eCO00pa3HO
IPUHUMATh KPYTJIOi, OBaJIbHOM MJIM MHOTOYTOJILHOM, YTO 00JIer4aeT BOCIPUSATHE
pacniopa. B cBsi3u ¢ 3TUM OHHM IPUMEHSIOTCS B OCHOBHOM JIJIs1 TOKPBITUI



CIIOPTUBHBIX 3IaHUM, KPBITBIX PBIHKOB, BEICTABOYHBIX ITABUJILOHOB, CKJIAJI0B,
rapaxeil 1 Ipyrux 3qaHuil OOJIBIINX MPOJIETOB.
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Puc. 5.27. KOHCTPpYKTHBHBIE pelIeHHS] MeTAJUINYEeCKHX Kyl0JIOB:

a — pedpucroe; 0 - ceTuarToe



Puc. 5.28. Cucrembl BUCSAYUX BAHTOBBIX NOKPBITHI: a, 0 — paanajibHOEe U OPTOrOHAJIbHOE
pacnoJio:KkeHne BaHT;

1 — BaHTBI; 2 — ONIOPHBINA KOHTYP; 3 — HEHTPAJIbHOE KOJIbI0
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Puc. 5.29. Bucsiuee BaHTOBOE MOKpPbITHE rapaska B KpacHosipcke:
1,2 — BaHTBI COOTBETCTBEHHO B CepelHe U B Tople; 3 — ONOPHbINA KOHTYP;

4 — aHKepHBIA QyHAaMEHT



BanToBbIe BUCAYME NOKPBITUA. B COCTaB BAHTOBBIX BUCSYMX MOKPBITUI
BXOJISIT THOKKE BaHTHI (CTaJIbHBIE KAHATHI UJIU apMaTypHBIE CTEP>KHU),
pacriojaraemMble B paJuaibHOM HallpaBlieHHH (puc. 5.28, a), B OpTOrOHAIbHBIX
HarpasiaeHusX (puc. 5.28, 6) uiu napaienbHO IPYT APYTY B OJHOM HaIlpaBJICHUU
(puc. 5.29). KpuBosnHeiHbIE 3aMKHYThIE OTIOPHBIE KOHTYPBI pa00Tal0T
PEUMYIIECTBEHHO Ha CKaTHe, a IEHTPAIbHOE KOJIbLIO — HA pacTsbkeHue. B atux
ClIy4asix Ha MOJAep>KUBAIOIINE MOKPHITUE KOHCTPYKIMH (CTEHbI, KOJIOHHBI, PaMbl)
NIEPENAOTCS TOJBKO BEPTUKAIBHBIE CUIIBL. B OTIIMYME OT 3TOT0 NpH HE3aMKHYTBIX
KOHTYpax (cM. puc. 5.29) pacniop nepenaercsi Ha HeCylue KOHCTPYKIINU 3/IaHHUs,
4TO TpeOyeT yCTPOiCTBAa aHKEPHBIX (yHIaMEHTOB, pabOTAaIOMINX Ha
BbIJIEPTUBAHNE, WK CTEH ¢ KOHTpJopcamu U T.N. Ha cuctemy BaHT yKiagbIBaOTCs
IUTUTBI U3 JIETKOTO 7Kejie300€TOHa WIIH METAJUTMYECKUE C TTOJTMMEPHBIM
yTEIUIUTENEM, TPEXCIOUHBIE U AP.

CucreMbl BUCSUMX BAaHTOBBIX MOKPBITUM OTIIMYAIOTCS OOIBIIUM
pa3HooOpa3uem. Hepeko npUMEHSIOT ATPOBYIO BAHTOBYIO CUCTEMY, MPHU
KOTOPO! LIEHTPAILHOE KOJIBIIO Pa3MeEIIaeTcsi Ha KOJIOHHE U OJTHUMAaeTCs Ha OoJiee
BBICOKYIO OTMETKY, YEM ONIOPHOE KOHTYpHOE. [IpruMepom Takoil cUCTEMBI MOXKET
CITyUTh TIOKPBITHE aBTOOYCHOTO mapka B Kuese nuamerpom 161 M. Onucannbie
BBIIIIE CUCTEMBI SIBJIIIOTCS OJTHONOSICHBIMU. [I[pUMEHSIOTCS TakKe ABYXIOSCHbBIE
cucteMbl (0COOEHHO ITpH OOJBIIUX BETPOBBIX HArpy3Kax), B KOTOPbIX
cTabMIIM3aIUs TOKPBITUSI OCYILIECTBIIIETCS C OMOIIBIO KOHTYpa 0OpaTHON
KPUBU3HBIL. B Takux cuctemax Hecylye BaHTbl UMEIOT BBITHO BHU3, a
cTabunusupytroiue — BBepX. CTaOMIM3UpyIOLIe BaHThI C YCTAHOBJIEHHBIM HA HUX
HACTHJIOM MOTYT OBbITh PACIOJIO’KEHBI 1101 HECYILIMMU, YTO BBI3BIBAET CHKATHE
pacniopok (puc. 5.30, a). [Ipu pacnonoxxeHun CTabUIN3UPYIOIIHX TPOCOB MO/
HECYIIMMH BaHTaMU CBS3U MEXIYy HUMHU OyIayT pacTsaHyTeiMH (puc. 5.30, 0).
Bo3MoskeH U TpeTHii BapuaHT, IpU KOTOPOM HECYLIUE U CTAOUITU3UPYIOLIUE TPOCHI
NEPECEKAIOTCS, & CTOMKU CKAThl B CPETHEN YACTH MOKPHITUS U PACTAHYTHI B
Kpaiinux (puc. 5.30, B).



0)

Puc. 5.30. /IByxnosicHble BAHTOBbIE€ CHCTEMbI:
1 — craOuau3upyronme BAHThI; 2 — CTONKH;

3 — HecylIue BAaHTbI

Bucsiune TOHKOJIMCTOBBIE CHCTEMbl — MEMOPAHHBbIE OKPBITHA.
Bonbiioe pacnpoctpaHeHue B 3apy0eKHON U OT€UECTBEHHON NPAKTUKE MOTYYUIH
TaK)K€ BUCSYME TOHKOJUCTOBBIE CUCTEMBI — MEMOpaHHbIe MOKPLITUS. OHU
MPEICTABIISIOT COOO0I MPOCTPAHCTBEHHYIO KOHCTPYKITUIO U3 TOHKOTO
METAJUTUYECKOTO JINCTA (CTAIIBHOTO WJIM U3 aJTFOMUHHUEBBIX CIIABOB) TOJIIUHON B
HECKOJIbKO MUJJIMMETPOB, 3aKPEILUIEHHOTO 110 NEPUMETPY B OIIOPHOM KOHTYpe. X
MIPEUMYIIECTBA COCTOSIT B COBMEIICHUH HECYIIICH U orpakaatorieid GyHKIuii, a
TaKXe B MOBBIIIEHHON MHyCTPUAIbHOCTH U3TOTOBJIEHNA. B HEKOTOPBIX Ciydasx
BMECTO CIUIOLIHON MeMOpaHbI MOKPBITUE 00pa3yeTcs U3 OTHENIbHbBIX, HE
COEJIUHSEMBIX JIPYT C IPYrOM TOHKUX CTaJIbHBIX JICHT. Pacmosiaraemele B IByX



B3aMMHO MCPIICHAUKYJEIPHBIX HAIIPABJIICHUAX JICHTBI MOT'YT IICPCIICTATHCS, YTO
NpcaoTBPaAlACT UX pacClIauBaHUC.
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Puc. 5.31. KoHCTpYKTHBHAs cXeMa MOKPBITUSA YHUBEPCAJIbHOI0 CTAIMOHA

«Omumnuiicknitn» Ha npocn. Mupa B Mockse (cTajibHasi MeMOpaHa TOJIMIUHOA SMM)

CmiomHoe  MeMOpAaHHOE  MOKPBITUE  YCHEIIHO  NPUMEHEHO IS
YHUBEPCAIBHOTO cTajinoHa «OnuMnuiickuii» Ha npocin. Mupa B Mockse. Pazmepsl
B IJIaHE, KOTOpOTOo jgocTturatot 183x224 m (puc. 5.31).

B coctaB ciopTUBHOIO KOMIUIEKCA, TOCTPOEHHOTO B T. bullikeke BXOAUT 3aj
Ha 3 ThIC. 3pUTEIICH, TOKPHITUE KOTOPOTO PEMIEHO B MIPEABAPUTEIHLHO HAIIPSAKEHHON
MeMOpaHHO-0aouHoM Bucsuel cucreMe (puc. 5.32). Kapkac 31aHus BHIIOTHEH U3
MOHOJIUTHOTO JKEJIe300€TOHa B BHJIE PACKOCHBIX (epM, PaCHOJIOKEHHBIX TIO0
MepUMETPYy 3/1aHus pasMepamu B 1uiaHe 42.5x65,15 M. IlokpeiTue coctout u3
COOCTBEHHO MEMOpaHbI TOJIIMHON 2 MM, MPOAOJBHBIX MPOrOHOB M MOMEPEYHBIX
OaJIoOK — pacropok. YTEIUIMTeNb B BHJIE MHUHEPAJIOBATHBIX MaTOB IMOJBELIEH K
MeMOpaHe€ CHM3Yy, IIOTOJIOK BBIMOJHEH W3 IITAMIOBAaHHBIX AJIFOMUHUEBBIX
AIIEMEHTOB.



Puc. 5.32. KoncrpykruBHas cxema 31anus /{Bopua cnopra B bumkexke:

1 — kapkac 37aHus; 2 — MeMOpaHHO-0aJI0YHAS BUCAYAs CHCTEMa

MeMOpaHHbI€ TOKPBITHS UCTIOIB30BAHBI U B PsI/Ie APYTHX OOJIBIIETPOTIETHBIX
3nanuii. Tak, B Cankt-IlerepOypre yHuBepcaldbHBIN CIOPTUBHBINA 3371 IUAMETPOM
160 M mepekpeIT MeMOpaHHOUW o00o0soukol TommmHOW 6 wMM. I[logoOHBIMU
000JI04KaMH MEPEKPHITHI TAKXKE YHUBEPCAJIBHBIM CIIOPTUBHBIN 3aJl C pa3MepaMu B
riaHe 66x72 M Ha 5 Toic. 3puteneit B M3maitnoBo (MockBa), 31aHuE MIIaBaTEILHOTO
Oacceiina «Iluonep» ¢ pazmepamu B miaHe 30x63 M B XapbKoBe U Jp.

Ckinaguatble CBOAbI TOKPBITHI. CKiTagyaTbie CBOJBI TOKPBITUH —
MPOCTPAHCTBEHHBIE KOHCTPYKIIMH, KOTOPHIE MOTYT OBITH BBITOJIHEHBI M3 METajlla
(cTanu, aIFTOMUHUEBBIX CILIABOB), JKeJIe300€TOHA, IIacTMacc.



Yeon packpsimus
epaHey

//7

ckAadku

flpodossHeie

Iamaxkuy

Puc. 5.33. MHororpanHublii CKJIaI4aThblil CBOJ

Oco0eHHO 3] QEKTUBHBI Takue MOKPBITUS W3 aAJIIOMHHHMEBBIX CIUIABOB.
OCHOBHBIM KOHCTPYKTMBHBIM 3JEMEHTOM NOKpBITHUS (puc.5.33) sBisercs JIMCT
poMOOBHUIHON (OPMBI, COTHYTHIM BIOJb Oonbinei muaroHanu. CompsoKeHHE
POMOOBHUIHBIX 3JIEMEHTOB MEXIY COOOM MOMKET OCYIIECTBIATHCS HPU MOMOIIU
WIMHIPUYECKUX HIAPHUPOB WM KECTKUMH (IAHLIEBBIMU COWIeHEHUsMU. Jliis
HOBBILIEHUSI IPOCTPAHCTBEHHOM KECTKOCTU MOKPBITUS (0COOEHHO IIPU MIAPHUPHBIX



COTIPSDKEHUSIX) HEOOXOAMMO MpeayCMaTPUBATh YCTAHOBKY IMPOJIOJIBHBIX 3aTAKEK
10 BBICTYNAIOIINM y3J1aM CKJIa{4aTOro CBOJA.

5.8. MHoroasra:kHble 31aHHUA CO CTAJIbHBIM KAPKaCcOM

MHorostaxHble 37aHUS OOJBIION BBICOTHI LIEIECOO0PAa3HO NPOEKTUPOBATH
KapKacHbIMM C HECYIIMMH KOHCTPYKLUMSMHM M3 BBICOKOIIPDOYHOW CTalu H
OTPaXKJAIOIIMMHU M3 JIETKMX CTEHOBBIX NaHened u3 3PQPEeKTHUBHBIX MaTEpPHUAIIOB.
HauGounpbiunii pacxoj cTajiv B TAKMX 3aHUSIX IPUXOJUTCS HA OCHOBHBIE 3JIEMEHTHI
kapkaca — koJIoHHBI (40...60%) u 6anku (30% u Gonee). C yBenuueHueM Iiara
oO1ras Macca KOJIOHH YMEHbIIAeTcs, a 0aoK yBelInyuBaeTcs. B 31aHusx BbICOTOM
30...40 sTaxkeil oNTUMaJIbHBIN IIAr KOJIOHH COCTABIISIET 4...6 M. KOHCTpYyKTHUBHBIE
CXEMBbI 3JaHHi JOJKHBI 00eCreYrBaTh MPOCTPAHCTBEHHYIO YKECTKOCTh 3/IaHUS.
PaznuuaroT paMmHble, CBSI3€BbI€ U PAMHO-CBSI3€BbI€ KOHCTPYKTHUBHBIE CXEMBI.

B paMHBIX cuCTEMax, COCTOSIIMX W3 IOINEPEYHBIX WU MPOAOJBHBIX paM,
POCTPAHCTBEHHAS] YCTOMYMBOCTh 00ECIIEUMBAETCS )KECTKUMU y3JlaMu pam. Takue
CHCTEMBI PALMOHAIIBHBI JUIs1 CDABHUTEIIBHO HEBBICOKUX 3/1aHUM.

B cBs3€BBIX M PaMHO-CBSA3EBBIX CUCTEMAX MPOCTPAHCTBEHHAS MKECTKOCTH
CO3/Ia€TCA YCTAaHOBKOW CBSI3€M B IIONEPEYHOM, a TAKXKE B MPOAOIBHOM
HampaBieHusX. CBs3eBble (epMbl JOJDKHBI YCTAaHABIMBATHCS HA BCIO BBHICOTY
3naHusi. Bmecte C TOpU3OHTAIBHBIMU JKECTKUMM JUCKaMH, O0O0Opa3yeMbIMU
MEePEKPHITUIMH, OHM OOECIEUYMBAIOT OOIIYI0 MPOCTPAHCTBEHHYIO YCTOWYUBOCTH
3nanus. KOJIOHHBI KapKacoB MOTYT HMMETh pPa3JIMYHbIE THUIBI CEUYCHUH —
JIBYTaBPOBBIE CBAPHBIE C TOJCTHIMU CTEHKAMHU W IOJIKAMU, U3 MAKETa CBAPEHHBIX
MEXIy COOOM JMCTOB, CIUIONIHBIE MPSMOYTOJIbHBIE U T.NM. bajaku MPOEKTHPYIOT
IIPEUMYIIECTBEHHO JBYTaBPOBOI'O CEYECHHUSI.

B nepuon crpoutensctBa 3gaHuil BeicoToi 100...200 M NpUMEHSIUCHh Kak
CTaJbHBIE, TaK U XKeJe300€TOHHbIE KapKachl. B KaX/I0M U3 TakuX pelieHud ObLIU
CBOY NPEUMYIIIECTBA U HEAOCTATKU, OJHAKO ¢ 60-X TO0B MPOIIIOro BeKa BhICOTA
cTposiuxcst 3aaHui ctana Obictpo pactu u gocturia 300...400 m. C poctom
BBICOTHI 3/JaHUM 3HAYUTEJIBHO YBEJIWYUBAIOTCS HArpy3Kh, OCOOECHHO OMNMAaCHBIMU
CTaHOBSITCSI TOPU3OHTAIBHBIEC CUJIBI, YTO YCIOKHIET 00eCredeHue rOpru30HTAIBHON
YKECTKOCTHU U OOIIel YCTONYMBOCTH 37aHUM.
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Puc. 5.34. BoicotHoe 31anmne «Cupc-ounaunn (Uukaro) BoicoToi 445 m.

B mocneBoeHHBIM nEpuoA psAA BBICOTHBIX 3[JaHUM CO CTaJIbHBIM KapKacOM
noctpoedbl B MockBe (rnaBHoe 3mganue MIY, nom nHa KotenbHuueckoi
HabepexxHOM U 7p.), B Bapmase (3nanue JloMa KynbTypbl U HAyKH) U BO MHOTHX
JIPYTUX TOpOJiax pas3jMyHBIX CTpaH. B 3apyOexHON mpakTUKe MMeeTcs HeMmaso
PUMEPOB CTPOUTENHCTBA TUTAHTCKUX HEOOCKPEOOB CO CTAaIbHBIMHU KapkacaMu. B
60-x romax B HLIO-I7IopKe OBLT TIOCTPOEH MEXKIyHAPOJHBIM TOPTOBBINA IIEHTP C
IBYMsI OalTHAMH — KopIrycamu BbicoToi 1o 411 M, a B 70-e roast B Yukaro — cymnep



HeOockped «Cupc-bunnunary BeicoToit 445 m (puc. 5.34). YCTOMYMBOCTH 3TOTO
CaMOTO BBICOKOTO 3/IaHHsI B MUPE 00ECIIEYMBACTCS PAIIMOHATLHON T€OMETPUIECKON
dbopmoii, B KOTOPOH JEBSTH KBAAPaTOB B IUIaHE MEPBBIX 50 dTa)el MoCTEneHHO
IPEPBIBAIOTCS MO Mepe noabeMa. JKeCTKOCTh 3/1aHus 00yCIIOBIIEHa TPUMEHEHUEM
CEpPHUU CTAJIbHBIX PEUICTYATHIX CUCTEM.

5.9. lepeBsiHHBIE M JIACTMACCOBbIE KOHCTPYKUMH 31aHUM

OO0sacTh panMOHAIBLHOIO NPUMEHEHHUS JEPEBSHHBIX M IIACTMACCOBBIX
KOHCTPYKUUH goctaToyHo obmmpHa (cM. §4.1 u 4.2). JlepeBsiHHbIE KOHCTPYKLIUU
BeCbMa pa3HOOOpa3Hbl W MOTYT MPUMEHSTHCS B 3/aHUAX U COOPYKCHMSIX
pa3nuuHoro HasHaueHus. OcoOeHHO 3(PPEKTUBHO UX NMPUMEHEHHE B MOKPBITHSIX
IPOU3BOJCTBEHHBIX U OOIIECTBEHHBIX 3IaHUM.

I[CpCBS[HHBIC KOHCTPYKIOHUHU CJICAYET M3roTaBJIMBaTb U3 BBICYIHGHHOI\/’I
APCBCCHUHLBI, KOTOpasA JOJDKHA OBITH AHTUCCIITUPOBAHA. CHG)IyCT BBIITOJHATDH
KOHCTPYKTHBHBIC MCPBI U Tp€6OBaHI/ISI Mo 3auTe APCBCCHUHLI OT T'HUCHMUA. Onn
AOJDKHBI ITOABCPIraTbCsa TAKIKC OFHGSaH_II/ITHOI\/'I IIPOITUTKCE.

JlanpHeiee pa3BUTHE TPOW3BOJICTBEHHOW 0a3bl MO HW3TOTOBJICHHIO
JIEPEBSHHBIX KOHCTPYKIIUN TO3BOJUT TOBBICHUTH 00BEM U 3(P(HEKTUBHOCTH WX
IIPUMEHEHUSI B CTPOUTEIICTBE. B Hacrosiiee BpeMsi B Halllel CTpAaHE JEHUCTBYET
OOJIbIIIOE KOJIMYECTBO TMPEANPHUATHN, HA KOTOPBIX BBIMYCKAIOTCS KJICCHbBIC
JIEPEBSIHHBIE KOHCTPYKIIHUH.

IlnockocTHBIE CIVIONIHBIE epeBAHHbIE KOHCTPYKUIMHU. K OCHOBHBIM
MJIOCKOCTHBIM  CIUIOIIHBIM JICPEBSIHHBIM KOHCTPYKITUSIM OTHOCSTCA: OaJIkM Ha
MJIACTUHYATHIX Haremsx (mposietamu Ly=4,5...6M); Oanku AByTaBPOBOTO CEUCHUS C
nepeKpecTHOM cTeHKor Ha TBO3AsX (Lo=6...12M); kieeHble Oaaku ABYTaBPOBOTO
CEYEeHMSI CO CTEHKOU M3 MOocoK Ha pedpo (Ly=3...7m); nomarokieeHbie Oamku U3
MaKeTa JI0OCOK — MOCTOSIHHOW BBICOTHI, IBYCKaTHbIE, THyTOKJIeeHble (Lo=6...24M);
Kieepanepuble Oanku ¢ 1wIockod creHkod (Lo=6...15M); apmMupoBaHHBIC
nomiatokieenbie Oanku (Lo=12...24M); pacmopHble CHCTEMBI TPEYTrOJbHOIO
odepTaHus U3 KieeHbIX 3JeMeHTOB (Lo=12...18M); apku co cTaabHON 3aTsSKKOU
JIOTIATOKJIEEHBIE UITH U3 OAJIOK C IePEKPECTHOM cTeHKOM Ha TBo3asX (Lo=15...36Mm);
apKu JIoNIaTOKJIeeHble ¢ onupanueM Ha ¢ynmamedTsl (Lo=18...100M); pambl
nepekpecTHo cteHkoi Ha rBo3aax (Lo=9...18M); momiaTokneeHble THYThIE paMbl
(Lo=12...24Mm); nomarokJIeeHble paMbl C COCAMHEHUEM DPHUTENISI CO CTOMKaMHU Ha
3yOuaThIi mun uin Ha Haressx (Lo=12...18M) u ap.



Puc. 5.35. TpaneuneBuaHas ¢pepmMa u3 10MATOKJIEEHbIX 1ePEeBAHHBIX 3JIEMEHTOB:

1 — HuKHU MosIC; 2 — pacKochl; 3 — CcTOlKA; 4 — cTaJIbHbIE HAreJu U 00JIThI

B apmupoBaHHBIX JEPEBSHHBIX KOHCTPYKLMSIX Ha PacTIHYTOW (HUXKHEN)
MOBEPXHOCTH JEPEBSHHBIX D3JIEMEHTOB B CHEIUAIBHBIX OOpO3[ax pa3MeniaroT
CTaJbHYIO CTEP)KHEBYIO apMaTypy, KOTOpasi ¢ MOMOIIbI0 CUHTETUYECKUX CMOJI
MPUKIIEUBACTCA K JIEPEBY W 3alIUIIAETCA OT Koppo3uu. brarogaps apMHUpOBaHUIO
JIOCTUTAETCS YMEHBIIEHNUE BHICOTHI AEPEBIHHBIX KOHCTPYKIIUM U CYIIECTBEHHOE (110
30...40%) cHmKeHHe pacxo/ia APEBECUHBI.

IlnockocTHBIE CKBO3HBIE JepeBsiHHbIe KOHCTPYKUIMH. K MIOCKOCTHBIM
CKBO3HBIM OTHOCAT TaKU€ JE€PEBSHHbBIE KOHCTPYKIUU, KOTOPHIE COCTOSIT U3 MOSCOB
U CBSI3BIBAIONIMX UX PEIIETOK (PackocOB M CTOEK). OCHOBHBIM BUJOM CKBO3HBIX
KOHCTPYKUUHN SIBISIOTCS ()epMbl: CErMEHTHBIE KJIEEHBIE CO CTAJIbHBIM HIDKHUM
nosicom (mposietom Lo=12...36M); monuroHaspHbie OpycuaTble €O CTaJbHBIM
HkHUM mosicoM (Lo=12...30m); TpeyronbHble OpycuaTble WX JIOMIAThIE CO
CTaJbHBIM HUXHUM I0SICOM; TpalelUeBUIHbIE U3 JOIIATOKIEEHBIX 3JIEMEHTOB
(puc. 5.35) nposnetom 110 21 Mm.

CKBO3HBIE apKH, COCTOSIIINE U3 IBYX MOJyapOK CO CTAIbHOM 3aTsHKKOM, MOTYT
JOCTUTaTh MposieToB A0 60 M u 6osiee. CKBO3HBIMU (peIIETYATHIMUA) MOTYT OBIThH
CTOMKHM, BBICOTA KOTOPBIX TOCTUTAET 15 M.

JUis TpuUMEHEHHsT B MAacCOBOM CTPOUTENBCTBE pPa3paOOTaHbI THUIIOBBIC
IUIOCKOCTHBIE IEPEBAHHBIE KOHCTPYKLUU (Ta0d. 5.9).

IIpocTpancTBeHHbIe [epeBsHHbIE KOHCTPYKUMH. VX mnpumenstor B
CTPOUTETBHON MpPaKTHKE, KaK MPaBUIIO, B BUJE CBOJIOB UJIU KYIOJIOB.
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Puc. 5.36. Cxembl 00pa3oBaHusi CBOA0B-000.104€K:
a — MWIMHApUYecKasi 000/104Ka; 0 — KPecTOBBIN CBO/; B — COMKHYTbIil CBOJ;
1 — pacnanyokm; 2 — JIOTKH

Kpy:kanbHo-ceTuaTble cBOABI. Takue CBOJAbI COOMPAIOT U3 MOCTABICHHBIX
Ha peOpo CTaHIIAPTHBIX KOCAKOB, PACIOJIOXKEHHBIX IO JABYM IepeceKarouuMcs
HarpaBieHusM. [lonepedynoe ceueHue cBojia UMEET KPYroBO€ WJIM MHOTOYTOJIBHOE
ouepranue. Pacrop cBoJa BOCHPUHUMAETCS CTaJbHBIMHM 3aTSHKKAMH  WIIA
HEIOCPEICTBEHHO byHIaMeHTamu. VY31m0BBIE COEIMHEHHUS KOCSIKOB
OCYIIECTBIISIIOTCA JUOO C MOMOIIBIO LIMNOB, JU00 MeTaumueckux cBsizei. [lpu
KOCSIKaxX HEJIbHOI0 CEYEHUs IPOJIET CBOJA He mpeBbimaeT 20M, IpH UCIIOIb30BaHNUN
KJIeeaHEepHBIX KOCSKOB MPOJIET CBOJIa MOXKeET JocTurath 100 m.

Ckiagyatble MNOKPBITHA O00pa3yloTCsd CHCTEMOM HAKJIOHHBIX TI'paHed
IIPUMBIKAIOIIUX APYT K IPYTY JNIMHHBIMU CTOPOHAMH M OIIMPAOIINXCS Ha TOPLIOBBIE
muagparMbl — IO KOPOTKMM CTOpoHaMm. B momepedHoM paszpe3e mnpoduiib
CKJIQJIYaTOr0 TMOKPBITUS MOXET OBbIThb TPEYroJbHBIM, TpPANCHUEBUIHBIM WIN
IPSAMOYTOJBHBIM. ['paHAMM  CKJIIAOK MOTYT  CIYXKUTb LEJIbHBIE  JOCKH,
JOIIATOTBO3/EBbIE WM KIIECHBIE DJIEMEHTBI, @ TAK)KE TPEXCIOWHBIE IIJIACTMACCOBBIE
nanenu. [Iponer Takux nokpeituii gocturaet 30 m.

Hunuaapuyueckre 000JI0YKH, OMUPAIOIIMECS IO TOPIAM Ha KECTKHE B CBOEH
IJIOCKOCTH AuadparMbl M HMMEIOUIME BAOJL oOOpasyrouieil cBoOOAHBIE Kpas
(OOpTOBBIE 3JIEMEHTHI), WU3TOTOBISIOT U3 KPUBOJMHEHHBIX IEPEBSHHBIX pedep,
COCIMHEHHBIX C KJeehaHEPHBIMU KPUBOJIMHEHHBIMM MaHeNsiMU. B  kadecTBe
nuadparm NpUMEHSIOT GepMBbI, apPKU C 3aTSHKKOM, TOPIIOBBIE CTEHBI.

Ecnmu nunmuHapudeckyro 00070YKy paccedb NUAarOHAIbHBIMU TJIOCKOCTSIMU
(puc. 5.36, a), To 0Opa3yroTCsi ABE Maphbl CBOJIOB, Ha3bIBAEMbIX pacnanyOkamu 1 u
notkamu2. O60I0YKH, COCTABIICHHBIE U3 YETHIPEX MM O0Jiee TOTKOB, Ha3bIBAIOTCS
comkHymuimu ceooamu (puc. 5.36, 0), a oOpa3oBaHHbIE M3 paCHATYOOK —



Kkpecmosvimu ceooamu (puc 5.36, B). B Mecte mepeceueHus pacnamy0Ook
ycTpauBatoT pebpa — rypthl. [Iponer Takux o6omodek mocturaet 30 m.

CTpyKTypHble  JepeBsiHHble  TOKPBITUSI  TOPEJACTABISIOT  CcOOOM
IPOCTPAHCTBEHHBbIE IUIMTHI WM OOOJOYKM M3 PETYISIPHO MNMOBTOPSIOLIUXCSA
3JIEMEHTOB. [IprMepoM MOTYT CIIyXKUTb CTPYKTYpbI U3 MEPECEKAIOIIMXCSA B JBYX
WIN TPEX HANIPABJIEHUSI KJIEEHBIX 0aJI0YHBIX JIEMEHTOB C UX JKECTKUM COETMHEHUEM
B y3nax. [Iposer CTpyKTypHBIX IUIUT COCTaBiIdAeT 12...28 M, a pa3Mep SYEHKH
CTPYKTYpHI — 2,4...7,2 M. CTpyKTypbl MOTYT OBITh CMOHTHPOBAHBI C TPUMEHEHUEM
pPa3HOOOpPa3HBIX 3JEMEHTOB, HampuMep, OOBEMHBIX B (opMe TEeTpa’IpoB U3
(daHepHbIX JHCTOB. VX BBINONHIIOT METAUIOACPEBIHHBIMU C PACTAHYTHIMU
AIIEMEHTAMH U3 METaJUIa U CKaTbIMU — U3 JPEBECUHBI.



Tunosble AepeBAHHbIE CTPOUTEIbHbIE KOHCTPYKIIUH

Tabnuya 5.9

HaumeHoBaHHE KOHCTPYKIMUI U ICKHU3 Mapxka IIposter Lo, m Beicora H, | PacuerHble Ha3znauenne Cepus
H3aeans M Harpy3Ku
1 2 3 4 5 6 7
Banxu xineeHsre BKII 3,6;7,5 12...33 kH/m? | TlokpeiTHs 1
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IIpooondicenue mabn. 5.9

PamsbI Ki1eenbIe P 18;21;24 7,9; 6...12 xH/m? To xe 1.222.5 —
8,4;10,4 1, BBIIL. 5
A
- ﬁ 7$ <
| b
L
O O
ApKU KJIeeHbIe, TPEXIapHUPHBIC JIDA 18; 24 7,5;17,95; Cuerosas CriopTuBHBIE 1.263 —
9,95;9,5 Harpyska COOPYKEHHS BBIIL. 1.
/ 0,7...2 kH/m2
\k/ 1-1
L Lo |

DepMbl METAIIIOCPEBSIHHBIE DM/ 18;21;24 3,42 To xe, mo 1,5 | TlokpeiTus 1.063.9-3
xH/M? OJTHOTIPOJIETHBIX
MIPOU3BOJICTBCHHBIX U
m - CEIIbCKOXO03SIHCTBEHHBIX
3IaHHUI C 10JBECHBIM

L Lo L MOTOJIKOM




Oxonuanue mabn. 5.9

®Depmbl KIIeeHbIE CeTMEHTHBIE KD 15;18;21;24 2,14; 18...27 kH/M? | OgnonponeTHsle o3amsl | 1.263 — 1,
0O0IECTBEHHBIX 3MaHUI | BBII. 1
<7 IJ 2,57, C TIOABECHBIM
T i i I IIOTOJIKOM
Lo 3,00;
O 3,43
VA A
KIdr 15;18;21;24 2,14...3,43 | 15...24 xH/m? | IlokpbiTus 1.263 -1,
L 0OIIIECTBEHHBIX 31aHUI | BEII. 2
O O
[Tanenu kneedanepHbIe JAD 36 0,22; Cuerosas [ToxpeITHS 1.265 -1,
Harpyska OTaIUIMBAEMBIX BBIIL. 1-3
-1 0,26; 1...2 kH/™M? 3aJIbHBIX TOMEIICHU
it‘ __________ 00IIIECTBEHHBIX 3IaHMIT
e —— 0,29;
777777777777 @
1] N [ 0,31




KynoabHble NMOKPLITHSA W3 JApeBecCHHbl U (paHepbl. Takue IOKPBITHS
MPUMEHSIOT IOCTATOYHO MHUPOKO. VX MposeTsl COCTaBIAIOT, KaKk mpaBuio, 12...35
M, HO w™moryT mpeBbimarh 100 M. Kymoma oOBIYHO COCTaBISIOTCS U3
MEPUANOHAIBHBIX pedep, OMOPHOTO U (OHAPHOTO KOJIEl, KOJBIEBOIO U KOCOIO
HacTiiIoB. Kaxkmoe u3 pedbep COCTOMT M3 HECKOJNBKUX CKJICCHHBIX WM COUTHIX
IBO3ISIMH JIOCOK. Paccrosinme Mexay peOpaMu Ha ypOBHE BEPXHETO OMOPHOIO
koibiia paBuo 0,8...1,5 m. OmopHOe KOJBIO, paboTarolee Ha PaCTSHKEHUE,
U3TOTOBJISIIOT M3 JepeBa, MeTallla Ui kene300eroHa. KombiieBoit HacTuiI B 30HE
OTIOPHOTO KOJIbIIA, I/I€ BO3MOKHO MOSIBJICHHE KOJIBLIEBBIX PACTATUBAIOIINX YCUIIAN,
BBITIOJIHSAIOT M3 JABYX CJIOEB JOCOK. JIOCKM BEpXHEro cios JOJKHBI MEPEKPhIBATH
CThIKM HIKHero. Kocoil HacTWi mpeaHa3HauyeH [JIsi BOCHPUSITUS CIIBUTAIOIIMX
YCUJINH, BOSHUKAIOLIMX IIPY HECUMMETPUYHON HArpy3Ke.

B kadecTBe MEpUAMOHANBHBIX peOEp HCMONB3YIOT TOJyapKd WU
MPSMOJIMHEWHBIE 3JIEMEHTBI, U3TOTOBJIEHHBIE U3 JIOCOK, KIIEEHOM JPEBECUHBI WIIH
daneppl. OHM MOTYT WMETh CIUIONIHYIO WJIM CKBO3HYIO CTeHKy. PeOpa
pacnonaratorcst ¢ maroM 4,5...6 M 10 HWXKHEMY ONOPHOMY KoubLy. Jlis
o0ecrieueHrs YCTOMYMBOCTH pedep M3 TIIOCKOCTH OHM TOMAPHO COEAMHSIOTCA
MEXIy COO0ON MeTauiM4ecKuMH CBsi3siMHU. [1o peOpaMm yKIaabIBalOT KOJBIEBHIC
IIPOTOHBI, & HA MOCJIEAHNUE — JIOMATBIA HACTWJ — MPOJOJBHBIM U KOocou. BmecTo
IPOrOHOB M HACTWJIA MOXHO HCHOJIb30BaTh MAaHENH, HAIPUMEDP, TPEXCIOUHBIE,
yKJIaIbIBa€MbI€ HETIOCPEICTBEHHO Ha MEPUINOHANIbHBIE pedpa.

prrI/IMI/I PaSHOBUIHOCTAMU ACPCBAHHBIX KYIIOJOB SABJIAKOTCS CKJIAA4aThIC,
pe6pI/ICTO-KOHBHCBBIC, CCTUATBIC, KPYIKAJIbHO-CCTYATBIC M3 COMKHYTLIX CBOOOB H

1p.

PeGpucro-xkonbueBbie kynoja. OHM 00pa3yloTcsd U3 TMEPECEKAIOLIUXCS
MEpPUAMOHANBHBIX pedep M HENmpepbIBHBIX KOJBUEBBIX MNporoHoB. [locnennue
paboTaloT HEe TOJILKO Ha MECTHBIM M3rub, HO B COCTaBe Kyroja, KpoMme TOTo,
BOCIIPUHUMAIOT KOJILIEBBIE YCHIIHS.

Kneensie nepeBsiHHbIe Kymnoja OonbpIMX MpoJieToB nmpumensitorcess B CLIA,
SnoHnu 1 Ipyrux CTpaHax Npu CTPOUTEIBCTBE KPBITHIX CTAIMOHOB, PHIHKOB U T.II.
Kynona umeror chepruueckyro MOBEpXHOCTh, UX JUAMETP MOXKET MpeBbIaTh 160 M.
Hanpumep, xpsoithiii ctaauon B r. Takoma (CILIA) umeer nepeBSHHBIA KyIou
auaMeTpoM 162 M, KymnoJlaMM aHAJIOTMYHOW KOHCTPYKLMHM ITOKPBITBI TaKXKe
CIIOPTUBHBIC 3aJIbI B IPyTUX cTpaHax. Tak B r. Scycupo (SInoHus) CIOpTUBHBIN 321
MOKPBHIT CHEPUYECKUM KIICCHBIM JCPEBSHHBIM KYIIOJIOM auameTpoM 36,6 M u
ctpenoit mogbeMa 8 M (puc. 5.37). Kapkac kymona coOpaH w3 KpUBOJIMHEHHBIX



NIEPECEKAIONINXCS B TPEX HAIPaBJICHHIX TJIABHBIX pedep, 0 KOTOPBIM YIIOXKEHBI
KPUBOJMHEWHBIC MPOrOHbI. Kapkac oOMIMT qOMAThIM HACTUIIOM, TIOBEPX KOTOPOTO
PacIoJIOKEeHbI THAPOU3ONISANMS W KPOBIS W3 OIMHKOBAHHOTO Jkene3a. Kymoo
OINMPAETCs HA MOHOJIUTHOE XKeJIe300€TOHHOE KOJIBIIO, KOTOPOE MOIICPIKUBACTCS
KeJIe300€ TOHHBIMH KOJIOHHAMH, OITHPAIONIMMICS Ha KOJIBIICBYIO JKeJIe300€ TOHHYIO
OaJKy.

MHororpannbie KymoJja. OTH Kymojia O00pa3ylTCcs U3 TPEYrOJbHBIX
POMOOBU/THBIX, MHOTOYTOJIEHBIX 3JIEMEHTOB, COSAMHSIEMBIX MO YTJIaM IIapHUPHO.
[IpumMepoM TakoOro TOKPBHITUS MOXET CIYXKUTh pazpaboranHeiii B PI'CY
JIEPEBSIHHBIN MHOTOTPAHHBIM penieTdaThlii chepruuecKuid Kyroa U3 JIePeBSHHBIX
OpyckoB 1iepHOT0 ceueHus (puc. 5.38). CTepkHM KapKaca sBJISIOTCS KOHTYPHBIMU
pebpaMu TpEyroJbHBIX TIaHEeNel, oO0pa3yIoIUX MHOTOTPAHHYIO TOBEPXHOCTH
KymoJia. B KOHTypHBIX pebpax nmpeaycMOTPEHbI OTBEPCTHS IO MOHTAXKHBIE OOJTHI,
UCIIOJIB3yeMbIC JUIsI COSAWHEHHUs TaHejaedl Mexay coOoil. KoHTypHbBIE pebpa
TPEYTOJbHBIX naHeneil (puc. 5.39) B yriax COeIMHSIOTCS HPH MOMOIIU JTUCTOBBIX
(dbaHepHBIX BKJIAJbIIICH 3 Ha KITet0. Mex 1y Hapy>KHOU U BHyTpeHHEN o0muBKkamu 4
U3 TOHKUX aTIOMHUHHUEBBIX JINCTOB YKJIAJbIBAETCS TEILJIO-, 3BYKO-, U TIAPOU30JISIITUS
5...7.
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Puc. 5.37. Pa3pe3 u 1J1aH 31aHUSl CIIOPTHBHOIO 3aJ1a ¢ KJIeeHbIM

JAepeBSHHBIM pelieTYaThIM KYNOJIOM MOKPBHITUS: 1 — KOJIOHHBI;
2 — onopHbIA KOHTYP; 3 — GyHaAaMeHT; 4 — KoJIblleBasi 00BSI30UHAS

0asika; 5 — riiaBHble pedpa Kapkaca KymoJa.






I'mnepOosmyeckue 000109YKM OTPULIATENIBHOM TIayCCOBOM  KPHBHU3HBI
OTJIMYAIOTCSI TEM, YTO MO3BOJIAIOT IOJIy4aTh KPUBOJIMHEHWHYH0 NOBEPXHOCTh M3
IPSIMOJIMHEMHBIX TOCOK, OpPYyCKOB, (paHEPHBIX MOJIOC.

IInacTmaccoBbie KOHCTPYKIOHUHN C YUETOM HX CBOMCTB uenecoo6pa3H0
IMPUMCHATH B KAYCCTBC OIrpaX/1atonX U IMPOCTPAHCTBCHHBIX.

BoanucTble WM IJIOCKHE JIMCTBI Tommmuou 1,5...2,5 MM wu3
CBETOMPO3PAYHOTO CTEKJIOIIACTUKA Ha TOJMAI(DUPHBIX CMOJIAX TPUMEHSIOT JJIs
ITOKPBITUM HEOTAILJIMBAEMBIX 3aHUN.

Tpuxciaoiinble naneau. TpPexCIOWHBIMM MaHEIIMU C OOIIMBKAMHU U3
CTEKJIOIUIACTUKA U CPEAHUM CIIOEM M3 IEHOIUIACTa MEPEKPBIBAIOT OTAIIMBAECMbIC
31aHUS.

ol

-

Puc. 5.39. TpeyroJsibHble NaHe I MHOTOTPAHHOI0 KYIOJIa:
1 — koHTYpHOE pedpo; 2 — NpUKUMHAS IJIAHKA; 3 — JIMCTOBbIE
(anepHbie BKIaABIIN; 4 — HAPYKHASA M BHYTPEHHSIsI 00LIMBKH
U3 AJTIOMHHHEBBIX JIHCTOB; S — nep(opupoBaHHbIN KAPTOH;

6 — MuHepasoBaTHAs IVIUTA; 7 — NAPOU30JISILHUA



BoJsiHMCTBIC €BOABI MOHTHUPYIOT IpH mpoierax 18...20 M H3 JOTKOBBIX
MJIACTMACCOBBIX 3JIEMEHTOB TOIIIMHOM 1...4 MM, mmpunoi 0,75...1,6 M 1 BbICOTOM
JOTKa 10 9,6 M. DJIEMEHTBI COSUHATCS MEXIy CO00i BHAXJIECTKY Ha KIJICK HIIH
0oJITax, a MOTNEPEYHbIC BB TEPMETUIUPYIOTCS JICHTON Ha MOTMIPUPHOM KIIEE.

CrekJOIIACTHKOBBIE  CKJag4aTrble  cBOJAbI.  CTEKJIOMIAaCTUKOBBIC
CKJIaT4aThle CBOJBI U3 POMOMYECKUX IMaHEJeH, COTHYTHIX MO OOJIBIION JTUaroHaIu
SIBJISIFOTCS Takke d((PEKTUBHBIM MaTeprayioM it MOKphITHi. [lanenu cocTosar u3
KOHTYPHBIX pedep U 00IHUBOK, MEXKTy KOTOPBIMH B HEOOXOIUMBIX CITydasiX BBOJIST
neHoruiact. Pa3Mepsl poMOMYECKUX TPEXCIOMHBIX MaHeNIed Mpu TOJIUHE 48 MM
COCTABJISIFOT MO HAIPABJICHUAM auaroHaned 3 u 6 M, a mpoJsieT cBoja — 10 20 M u
ooJee.

CTpyKTYypHBIE CBOIYATHIE MOKPBITHSA. Takue MOKpHITUS, COOMpaeMbie U3
TOHKOCTEHHBIX CTEKJIOTUIACTUKOBBIX OOBEMHBIX JJIEMEHTOB, TaKXKe MIUPOKO
MPUMEHSIIOT B CTPOUTEIBHON MpPAKTUKE. BepIIMHBI UX COEAUHSAIOTCSA CTaJbHBIMU
WIN CTEKJIOTUTACTUKOBBIMH CTEPXKHSIMH, TPOCAMH WJIM aJTIOMUHHUEBBIMH TPyOamu,
KOTOpbIE MOTYT OBITh TOJIBEPTHYTHI MpEIBApUTEIHLHOMY HalpsokeHuio. B
pe3ynbTaTe o0pasyercs ABYXIOSICHAs CUCTEMA, OJJHUM MOSICOM KOTOPOM SIBISIOTCS
CTEpPHHU, COCAUHAIONINE BEPIIMHBI OOBEMHBIX DJJIEMEHTOB, a JPYTUM —
MPUMBIKAIONIKME JPYr K JAPYyry pedpa MIacTMacCOBBIX OOBEMHBIX 3JIEMEHTOB.
[IponeT Takux CTPYKTYpPHBIX CBOJIOB JOoCTUTAET 18...24M.

IlnacTmaccoBbie Kynosaa. OHU MOTYT OBITh OJHO-, IBYX- U TPEXCIOMHBIMHU.
OpHOCToMHBIE KyIOJIa HW3TOTaBIMBAIOT W3 MOJMA(PUPHOTO CTEKJIOIIACTHKA,
OpPIrCTEKIIa ¥ MEHOIUIACTA, IBYXCIIOMHBIE — U3 HAPYKHOT'O CTEKJIOIUIACTUKOBOTO CJIOS
Y BHYTPEHHETO IEHOIUIACTOBOTO, TPEXCIOWHBIE — W3 HAPYKHOW M BHYTPEHHEU
CTEKJIOTUIACTUKOBBIX ~ OOIIMBOK M  CPEIHEr0  TEIUIOM3OJISLUUOHHOTO  CJOsA
(nenomoyicTUpoaa, neHodeHomiacTa u T.01.). JuameTpsl OAHO- U JBYXCIOMHBIX
KYIIOJIOB IIPU TOJIIIMHE CTEHKU 6...9 MM He mpeBblaoT 10 M, a TpeXCIoHbIX
KymnoJioB Tipu o6mieit tommuuae 50 mm pocturator 25M. IlnactmaccoBbie kymosia
HEPEIKO MPOEKTUPYIOT U3 BOJHUCTBIX WM CKIAA4aThIX 3JIEMEHTOB.

KomOuHupoBanHble KOHCTPYKuMH. KoMOMHHMpOBaHHBIE KOHCTPYKIUH,
BKJIFOYAIOIINE AIIEMEHTBI U3 Pa3IMYHbIX MaTEPUAIIOB, BECbMa pa3Hoo0Opa3Hbl. K Hum
OTHOCATCS: METAJUIOACPEBSIHHBIE (PEPMBI, B KOTOPBIX PACTSIHYTHIE 3JIEMEHTHI
(HMDKHHIM MOSIC, PACKOCHI) BBITIOJIHEHBI METAJUNTMYECKUMH, & OCTAJIbHBIE 3JIEMEHTHI —
JEPEBSIHHBIMU; TTAHEJIM CTEH U MOKPBITUIN C KapKacaMu U3 JPEBECUHBI U OOIINBKON
U3 CTEKJIOIUIACTHKA; DJIEMEHTBI CTPYKTYPHBIX IUIOCKMX M IIPOCTPAHCTBEHHBIX



INOKPBITUA W MHOTME JpYrM€ pPa3HOBUAHOCTHM KOHCTPYKLHH, B KOTOPBIX
PALlMOHAJIBHO COYETAOTCS JJIEMEHTBI U3 Pa3JIMYHBIX MAaTEPUAIIOB.

5.10. KoHcTpyKIum 31aHUH U COOPYKEeHUI CIOPTUBHBIX KOMILJIEKCOB

CocTaB CHOPTHUBHBIX KOMIUIEKCOB BECbMa pPa3HOOOpa3eH, B HETO MOTYT
BXOJUTH JBOPLBI CIIOPTA, KPBIThIE M OTKPBITHIE TJIaBaTeNbHbIE 0acCEHHBI, apeHbI
CIIOPTHUBHBIX UTP C TPUOYHAMH, JIBLKHBIE TPAMILIMHBI U p. Bo MHOTHX cilydasiX OHA
pPacCUMTHIBAIOTCS HA IECATKU THICSY 3pUTeNei, TpeOyIOT OOJIBIINX MePEKPhIBAEMbIX
IJIOIIAIEN U PELICHHUS] CIIOKHBIX apXUTEKTYPHO-CTPOUTEIBHBIX 3a/1a4.

IokpbITHSI CHOPTUBHBIX 3aHUI 00JbIINX MPOJIeTOB. VX 11e1ecoobpasHo
pemath B BHJIE JKEJIE300€TOHHBIX O0O0JIOUEK, BHUCSIIMX BAHTOBBIX, CTAJbHBIX
apOYHBIX WM MEMOpPAHHBIX KOHCTPYKIUH, a Takke 3PPEKTUBHBIX AEPEBSIHHBIX U
IJIACTMACCOBBIX KOHCTPYKIMI. bobllie CIOPTUBHBIE APEHBI MOTYT OBITH PEIICHBI
C TOKPBITUEM TONBKO TpuOyH gua 3putenedt. IlpakTuka mokasana
11€JI€CO00Pa3HOCTh 1 SKOHOMUYECKYIO 3D PEKTUBHOCTh TAKMX PEIICHUIA.

KpbiTble TpuOyHbI cTagmoHoB. Kak mpaBwio, uUX pemialoT B BHJE
JKee300€TOHHBIX KOHCOJBHBIX paM ['-00pa3Hoii (popMbl, pacrojaraeMbIX C II1arom
6...8 M. B pemenun, nokazanHom Ha puc. 5.40, CTOMKK paM UMEIOT BbICOTY 15,3 M,
a nnuHa purens — 13 M. Croiika ¥ purenb paMmbl COCIMHSIOTCS MEXIY COOOM
NpEABAPUTENILHO HANPSHDKEHHOM  KaHAaTHOM  apMarypoil. ApmaTypa  CTOEK
3aaHKEPUBAETCSI B OCHOBAaHWHM M HATSITUBACTCA C BEPXHErO KOHIIA, ITOCJIE YEro
MIPOU3BOJUTCS UHBEIIUPOBAHUE KAaHAJIOB LIEMEHTHBIM PaCTBOPOM.

Puc. 5.40. IlonepeyHnsblii pa3pe3 KPbITHIX TPUOYH CTAJUOHA:
1 — KoHCcOJIbHAs paMa; 2 — ONOPHbIe KOHCTPYKUMH TPUOYH;

3 — crynenu TpuOYH



Puc. 5.41. Craguon ¢ KpbITBIMU TPUOYyHAMHU HA S0 ThIC. 3puUTeJIei

B Bepxuelt yactu CTOWKH OOBEAMHEHBI OOBS30uHBIM purenemM. [lo Bepxy
pureieil ykiaaabIBalOTCS >KeNe300€TOHHBIE IUIMTHI MOKPBITHSA. banmku omopHbIx
KOHCTPYKLUH TpUOYH ONMPAIOTCS HA CTOMKH.

Cranuon ¢ kpbeITbiMU TpuOyHamMu Ha 50 ThIC. 3puTeNel, MOCTPOCHHBIN B
[Tapmxe (puc. 5.41), umeeT KphITyIo mwomans 17 Teic. M*> 1 oTKpeITYIO 40 THIC. M2,
OCHOBHBIMM HECYLIMMHU KOHCTPYKUUSAMU dABisitoTcss 50 mostypam  BBICOTOM
24.3...34,3 M, uMeIOIUX BBUIET KOHcosein 32,5...45,6 m. KonoHHBI, KOHCOIH U
KOHCTPYKIIMM  TPUOYH  BBIMIOJIHEHBI W3  TPEIBAPUTEIHLHO  HAMPSHKEHHOTO
XKene300€ToHa ¢ KaHaTHOM apMaTypou B KaHaax.

IlnaBaTeabpHble Oacceiinbl. B maBareiabHBIX OacceliHAX OCHOBHBIM
AJIEMEHTOM SIBIISICTCSI BaHHA OacceiiHa, KOTOpPYI 11e71eCO00pa3HO BBINMOJIHATh W3
MOHOJIMTHOTO  Jkene300eToHa.  I[lockonbky  riayOuHa  BaHHBI — OacceliHa
MHOT'OIICJICBOTO HAa3HAUCHMsI TIEPEMEHHA, TO TOJIIMHA IUIMTHl JHUIIA U
apMUpOBaHHE MNPHHUMAIOTCA TepeMeHHbIMH. CTeHKH OacceiiHa  Takke
MPOEKTUPYIOTCSI MEPEMEHHOM TOJIIUHBI U C PA3IMYHBIM apPMUPOBAHUEM T10 BBICOTE
B COOTBETCTBUM C DJIIOpaMU BHYTPEHHUX YCWUJIWM, BBI3BAHHBIX MEPEMEHHBIM
TUAPOCTATUYECKUM JIaBJICHUEM BOJIbI U APYTUMU HArpy3Kamu.



5.11. KoHCTpYKIMH MHKEHEPHBIX COOPY KeHHUit

N3 Gonbiioro MHOrooOpasus MHKEHEPHBIX COOPYXKEHUM, KiaccUUKaIus
KOTOpBhIX JaHa B §2.4 u B Tabn. 5.10, mpuBeaeM NpuUMEpPbl KOHCTPYKTUBHBIX
pelIeHnil HEKOTOPBIX U3 HUX.

TeneBu3noHHble OamHU. OTU OallHU, COBMCIICHHBIC HEPEIKO C
paauoOanTHsIMU, TOCTUTAIOT BBICOT, mpeBbimatonmx 5S00M. Hamnbonee BhICOKMMU
(BpicOTa BMecTe ¢ aHTeHHoW uyacthio 530 u 545 ™M) TenebamHIMH ©3
MPEIBAPUTEILHO HAMPSHKEHHOTO JKene300eToHa sABIsAIOTCS OcTaHKUHO B MOCKBE
(puc. 5.42) u Kananckas B TopoHTO.

O06e BO3BEIEHBI U3 MOHOJUTHOTO JKeJIe300€TOHA B MEPEIBUKHOM OnaryOKe ¢
MOCIEAYIONUM  TOATAmHBIM  TPEIBAPUTEIBHBIM  HANpPSDKEHWEM — KaHATHOU
apMaTypbl, 4YTO 3HAYUTEJIBHO TMOBBIINIAET ycTOM4YMBOCTH Oamuu. Ha BbicoTe
300...400 M mpemgycMmarpuBaroTCs OOBIYHO pectopaH (kade) u  0030pHBIE
TUTOIA/IKH.

B HekoTOpBIX citydasx TeneOaliHu MPOEKTUPYIOT B BUJIE KEI€300€TOHHOTO
MOJIOTO CTBOJIA, YAEPKMUBAEMOTO B BEPTUKAILHOM IOJOKEHUH CTaJIbHBIMU
KaHaTaMU — PaCTKKaAMMU.

Psin panroTeneBU3MOHHBIX OalieH O0JIbIIION BHICOTHI KaK B HAIlICH CTpaHe, Tak
U 3a pyOexKOM CMOHTHPOBAaHBI U3 CTalbHOTO Tmpokata. CamMoil BBICOKOU
METaJUIMYeCKON TeIeBU3NOHHOM OamHelt B EBporne sBisercs Kuesckas (puc. 5.43,
a). BocbMurpanHusIii cTBOJI 3TOM OamrHu BeICOTOM 392 M M JUaMeTpOM B OCHOBHOM
cBoeit yactu 20 M ycTaHaBIIMBAETCs Ha YeThIpex onopax. Hanbonee HarpyxeHHbIC
AJ€MEHThl OalllHM BBINOJHEHBI M3 BBICOKONPOYHBIX CTaJIbHBIX TpPyO, BCE
COCIUHEHUA — cBapHble. HOBBIM pelIeHMEM OTIWYAETCS PaguOTEICBU3MOHHAS
ctanbHas OamHsi BbicoToM 360 M, moctpoeHHass B Anma-Ate. CTBos OalllHU B
OCHOBaHUHU UMeeT auaMmeTp 18,5 M. 1 1o BBICOTE CTYNEHYATO YMEHbIAETCs 10 13 u
9 M, ero KOHCTPYKIMS PELIEHA B BUJIE PELIETYATHIX MPU3M U3 CBAPHBIX ABYTaBPOB.
C 1enp0 YMEHBIIICHHS a3pOAMHAMUYECKOTO A (deKTa TpaHu CTBOJIA OOJIUIIOBAHbBI
naHeasIiMu 13 TpoduiaupoBaHHOTO amtoMUHUS. OpPUTHHATIBHOCTBHIO OTJIMYAETCA
TaK)K€ KOHCTPYKTUBHOE pellieHne TalnkeHTCKoW TenedamHu BeicoTor 374 M, oHa
MMEET I[EHTPaJbHbINA pelIeTyaThlii CTBOJI M3 CTAJIbHBIX TPYO, MOJAEPKUBAEMbIN
Tpemsi TpyOdaTbiMu noakocamu (puc. 5.43, 0).
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NHTepecHbIM sIBIISIETCSl Tak ke penieHue EpeBaHckol TeneOalHu BHICOTOM
312 m. Huwxknss ee yacth 10 otMeTku 130 M mpeacTaBisieT coO0M TpeXrpaHHYIO
peleTyaTyo NupaMuIy, CpeIaHss — 10 OTMETKHU 173 M — IECTUTPaHHYIO TUPAMULY

U3 TpyO, BEpXHss — CIUIOLIHYIO TpyOy mepemeHHoro cedenus. [1o ocu Gamxu mo

BCEU €€ BBICOTE PACHOJIOKEH CTATBHON HUIMHAPUYECKHI CTBOJI JUAMETPOM 4 M.

TeneBusnonneie OamHu B Anma-Arte, TamkeHnTe u EpeBane 3anpoeKTHpOBaHbI U
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MTOCTPOEHBI C YYETOM YCIIOBUM BBICOKOM CECMUYHOCTH.

BoponanopHuplie OalmHU pacrosaraloT Ha BO3BBIIIEHHBIX
ydacTkax peibedha MECTHOCTH, IOATOMY OHU OOBIYHO XOPOILIO
0003peBatOTCs. YuuThIBasgs 3TO, UM CJEAyeT TMpUJaBaTh
BBIPA3UTEIBHBIN apXUTEKTYPHBIN 00sMK. [Ipumeps! pemenuii
&KeJIe300€TOHHBIX BOJOHANOPHBIX OallleH MPUBEACHBI HA PUC.
5.44 n 5.45. BeToHUpPOBaHUE BEPXHETO peE3epByapa MOXKET
OBITh OCYILECTBICHO Ha HYJIEBOM OTMETKE, a 3aT€M €ro Io
HaIpaBJISAIOIEMY CTBOJIy WJIM KOJIOHHAM IMOAHUMAIOT Ha
IIPOEKTHYIO OTMETKY. [lokazanHOe Ha puc. 5.45 KOMIUIEKCHOE
penieHue xKene300€TOHHON BOJOHAMOPHOM OAallHU HMEET
pesepByap Ha Gamne BMecTUMOCTBIO 3000 M M B IOA3EMHOI
yacti - Ha 5000 M. TTocieaHuii BBIIONHIET OJAHOBPEMEHHO
byHKIIMM QyHIaMEHTa

Puc. 5.42. TesieBU3MOHHAs OALIHSA U3 NPEIBAPUTEIbHO

HANPS’KEHHOT0 MOHOJIMTHOIO kese300eToHa BbIcoTOH S30 M B T.
Mockse
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Puc. 5.43. TesieBU3HOHHBIE OAIIHYA U3 CTAJbHBIX NPOPuIIeii:

a- B KueBe BbIcoTO# 392 M; 0 — B TanikeHnTe BbIcoTOi 375 M

CrasibHbIE BOJIOHANOPHBIE OAIIHK MOTYT OBITh MOJHOCTBIO BBIOJHEHBI U3
JUCTOBBIX KOHCTPYKIIMA B BHJI€ IWIWHIPUYECKUX O0OOJIOYEK CTBOJA M
pacrnoyioeHHOTo Ha HeMm Oaka. [Ipu Takom pemeHnn 00beM CTBOJIA MOXKET OBIThH

HCIIOJIB30BAaH B KAa4YCCTBEC HOHOHHHTCHBHOﬁ CMKOCTH.

Pe3epByap. [yt xpaHeHUS )KUIKOCTEU CTPOAT 3ariayOJeHHBIC UITH HA3EMHbIS
pe3epByaphl. 3arayOeHHBIE pe3epByaphl UMEIOT, KaK MPaBUIIO, ITUITUHAPUIECKYIO



WM TIPSIMOYTOJIBHYIO (OopMy, a Ha3eMHBIE MOTYT MMETh TaKXkKe 00Jiee CIOKHYIO
bopmy — cheprdeckyro, TMH3000pa3HYI0, KaIUICBUAHYIO U JAp.

| i

—

Puc. 5.44. /Kesie300eTOHHASI BOJOHATIOPHAS OAalIHSA

KenezoberoHunie 3ariayOJIeHHbIE pe3epByaphbl BBITIOJTHSIOT
MPEUMYLIECTBEHHO LWJIWHIPUYECKUMUA C BEPTUKAJIBHOW WM TOPU3OHTAIBHOU
oOpasytomeid. [Ipu HU3KOM ynpyrocTu napoB XpaHUMbIX HE(DTENPOAYKTOB KpHhIIlia
pE3€pBYapOB ABIACTCA CTALMOHAPHOM, a MPU BBICOKOM — 11aBatouien. [llaposeie u
KaIJIEBUIHBIE PE3EPBYaApPbl IPUMEHSIOT JUIsl XPAHEHUS CKUKEHHBIX ra30B, OCH3UHA
U APYTUX MPOJYKTOB C NOBBIIIEHHON YIIPYTOCTHIO ITAPOB.



Puc. 5.45. KomniekcHoe pelieHue xejie300eTOHHOH BOJOHANIOPHO OAallHU €
pe3epByapaMu Ha BepXHeil 0TMeTKe U B pyHJAaMeHTe: 1 — MAIIMHHOE OTeJIeHue; 2 —
Mo/JA3eMHbIN pe3epByap; 3,4 — pe3epByapbl Ha OaliHe

Cuitochl. VIX HCIONB3YIOT AJ1s1 XpaHEHUS ChIITYYHX MaTeprUaoB, B YaCTHOCTH,
3epHa, IeMeHTa, yriid U Ap. OHU MOTYT ObITh PEUICHBI B BUJI€ OTACIbHBIX CUIIOCOB
WU TPYIIIBI CUIIOCOB, 00bETMHEHHBIX B CUJIOCHBIN KopItyc. [locnennuit oTinuaercs
OOJNBINION KOMIIAKTHOCTHIO W BBICOKMM KO3(DPUIIMEHTOM TMOJE3HOTO O0Bhema
(0,80...0,95). 3arpy3ka CHJIOCOB OCYIIECTBIISETCS YEpe3 JIOKU B HAJICHJIOCHOM
MEPEKPBITUA C TIOMOIILI0 TPAHCIIOPTEPOB, ITHEKOB WM IMHEBMOTPAHCIIOPTA,
pacrmoyiaraéMbIX B HAJCHJIOCHBIX Tajepesx, a pasrpy3ka — 4epe3 OTBEpPCTHS B
nuunie. CuinocHble 0aHKKM MOTYT UMETh KPYTIyI0, KBaIpAaTHYIO, TPSIMOYTOJIBHYIO U
MHOToyroyibHy10 (opmbl. Hanbosee paironaibHa kpyriiast hopMa CHIOCOB, TaK Kak
OHM TIPOIIC B HM3TOTOBJICHUW W HAXOJATCA B Oosice OJarompusATHBIX YCIOBHSIX
cratuueckoil pabotel. I[lo pacxomy MarepualioB WU CTOMMOCTH HM3TOTOBJICHUS
ONTUMANBHBIA JUAMETP IMIMHIPUYECKUX CUIIOCOB paBeH 6M. KBampaTtHoe wim
MPSIMOYTOJILHOE CEUCHHE CUIIOCOB I€71€CO00Pa3HO MPUHUMATH TIPH IITUPUHE CTEHOK
He Oornee 3...4 M, Tak Kak mpH OOJBIIUX pa3Mepax H3ruOaronue MOMEHTHI B
CTEHKaX CYIIECTBEHHO Bo3pacTatoT. CHIIOCHBIe 0aHKH OMUPAIOTCS, KaK MPaBUIIo, Ha
KOJIOHHBI TIOJICHJTOCHOTO 3TaXa, a MOCAeAHNN — Ha (QYHIAMEHTHYIO TUIHTY.



Cuitocel 11€71€CO00pa3HO BO3BOAUTH M3 KEJIe300€TOHA, CTATBHBIE CHIIOCHI
NPUMEHSIOT [JI1 XpaHEHHWS MaTepUaoB, KOTOPBIE HEIOMYCTUMO XpaHUTh B
XKenne300eToHHBIX. JKene300eTOHHBIE CHIIOCHI MOTYT OBITh MOHOJMTHBIMH WM
cOopHBIMU. MOHOJHUTHBIE CHJIOCHI I1e1eco00pa3HO BO3BOAWTH C IOMOIIBIO
NIePEABIKHON OMaayOKu, a COOpPHbIE MOHTHUPYIOTCS M3 JJEMEHTOB 3aBOJCKOTO
u3rotoBneHus. JJii 3€pHOBBIX DJEBATOPOB C MUJIMHIPUYECKUMH CHIIOCAMH
IaMeTpoOM 1o 6 M PEKOMEHOBaHBI CIENYIOIINe YHHU(PUIIMPOBAHHBIE Pa3Mephl B
wiaHe — 36x24; 36x18 u 24x18 m. BricoTa cunocoB — 30...42 M u 6onee. COopHBIC
MWIMHIPWYECKUE CHUJIOCHI JIMAMETPOM 6 M MOHTUPYIOTCA W3 TJIAJKAX WIH
PEOPHUCTHIX KPUBOIMHEWHBIX 3JIeMeHTOB. Kaxmoe KombIio oOpa3yercs U3 4eThIpex
AJIEMEHTOB COCIUHSEMBIX APYr C APyrom Oonrtamu. B mpakTuke CTpPOUTEIHCTBA
NPUMEHSIOT TaKXK€ CHIIOCHBIE KOPITyca C OTHAEIBHO CTOSIIMMHU TPEABAPUTEIHLHO
HaIpPSDKEHHBIMM CHJIOCAMU THaMeTpoM 12 M kaHHemopHoro tuna (puc. 5.46),
MOHTHUpPYEMbIE U3 TOHKOCTEHHBIX maHeneil obosouek 1. Ilocnemnue mo Topram
UMEIOT pebpa-muadparmel 4, B ma3zaX KOTOPBIX PacIoyiaraeTcsi MpeaBapUTEIILHO
HaINpsHKCHHAS KOJIBIICBAs KAaHATHAS apMaTypa.

Bnavane Ha MOHTaXXHOW IUIomaaKke u3 24 maHenen-o00J04eK CoOUparoT
[apTu, KOTOpPHIC IIOJABEPTalOT MPEABAPUTEIHLHOMY HAIPSOHKEHUIO KOJIBIICBOU
apMaTypoii. 3aTeM MPOU3BOIAT MOHTAX IIaprT.

CrasibHble CUJIOCHI MIPUMEHSIOT CPABHUTENIBHO PeAKO. X KOHCTPYKTHUBHBIE
AJIEMEHTHl HW3TOTOBJISIOT HA 3aBOJAxX, a MOHTHUPYIOT Ha CTpoHIuiomaiake. B
3aBUCUMOCTH OT JMAaMeTpa CHIJIOCOB TOJIIMHY CTaJbHBIX JINCTOB CTEHOK
NPUHUMAIOT paBHOW 1...7 MM, UX COEIMHEHUE MEXKIYy COOOH OCYIIECTBISETCS
CBApKOM BCTHIK WJIM OOJTaMM BHAxXJECTKY. JIMCTOBBIE KOHCTPYKIIMHU CHJIOCOB
MOHTHPYIOT MOJUCTOBOM COOPKOM MIM METOJOM PYJIOHUPOBAHUS.
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Puc. 5.46. CoopHbIii 5Ke1e300eTOHHBIN CHJIOC U3 MaHeJIeii-000/104YeK:
a — paspe3; 0 — IUIaH; B — IeTajb IJIaHa; 1 — maHeJu-000/104KH;
2 — BOpoHKa; 3 — cBau; 4 — pedpa-nuadgparmsl
5.12. ®yHaamMmeHThbI

CDYHI[aMCHTBI BE€CbMa OTBCTCTBCHHAA 4aCTb B,HaHI/Iﬁ 141 COOpY)KCHHfI, IMO3TOMY
BBI60p HX KOHCTPYKTHUBHBIX pemeHm”I ABIIACTCA OY€Hb BaXHBIM JTaIllOM



JUTUIOMHOTO TpoekTa. TeM 0oiiee, 4TO UX CTOMMOCTb cOCTaBisAeT 4...6% obriei
CTOMMOCTH 3/IaHUs, a B OTACJIBHBIX CiIydasx MOKeT gocturath 10...15 u naxe 25%
CTOMMOCTH COOPY>KEHHS.

B wmajo3TaxkHOM CTpoMTebCTBE TIPpM HEOOJBIIMX HArpy3kax M
OTIPEICTICHHBIX TPYHTOBBIX YCJIOBHSX BO3MOXKHO TPUMEHEHHE OCETOHHBIX WA
KaMeHHBIX (QyHmaMmeHToB. OHAKO, KaK MPaBWIO, MPUMEHEHHUE KEIe300€TOHHBIX
(GbyHIaMEHTOB BMECTO KaMEHHBIX WJIM MHBIX TO3BOJISICT 3HAYUTEIHHO YMEHBITUTh
mIyOMHy uX 3ajoxkeHus. [lpyw OHM OJHOW W TOW K€ TUIOMIAJU TIOJOIIBBI
dbyHIaMeHTa, onpeesieMOr COMPOTURIICHUEM IPYHTA, BBICOTA KEJI€300€TOHHOTO
dbyHIaMEeHTa MOXKET OBITh CYIIECTBEHHO yMeHbIleHa. [Ipu sToM mocturaercs
CHIDKCHHME TPYAOBBIX 3aTpaT Ha 3eMJISHbIC pabOThl M BO3BEACHHE (PyHIAMEHTOB.
Baxxnoe mnpenmymiecTBO Takux (YHIAMEHTOB — BO3MOXHOCTh TOBBIMICHUS
WHIYCTPUATBLHOCTH  paboT, OCOOCHHO TIpH  COOPHBIX  KeJIe300€TOHHBIX
dbyHIaMeHTax.

XKenezobeTonnple (QyHIAMEHTH TOAPA3JCISAIOT HA TPU BHUAA: OTACIHHO
cTosie (OTAEeIbHBIC); JIGHTOYHBIE IOJI psiIaMUd KOJOHH WM TIOJ CTEHAMW;
CIUIOIIHBIE, YCTPAMBAEMbIE MOJ BCEM COOpYyXeHHEM. OTIENbHO CTOAIIME HU
JICHTOYHBIE (YHAAMEHTHI MOTYT OBITh COOPHBIMU WJIM MOHOJUTHBIMHU.

[Ipu cnabbix ¥ HEOMHOPOIHBIX TPYHTAX HEPEIKO MPUMEHSIOTCS CBaiiHbIE
byHIaMEHTBI, TPEACTABIAOMMUE COOO0N Tpymmy CBad, MO BEPXY KOTOPBIX
YCTpOanBaeTCs JKeNe300€TOHHAS TUIUTa — POCTBEPK.

OTtaenbHo cTosimue pyHaaMeHThl. Takue GyHIaMEHTHI PU [EHTPATLHOM
3arpy>K€Hurd OOBIYHO OBIBAIOT B IUIaHE KBaApaTHOM (opmbl. [Ipu BHEIIEHTpEHHOM
3arpy’KEHUd WU TPU CTECHEHHBIX YCIOBHUAX, NPEMSITCTBYIOMIMX PAa3BUTHIO
NOJOUIBEI (PyH/IaMEHTA B OJHY WJIM APYTYIO CTOPOHY, GYHAAMEHThl MOT'YT UMETh
NPSIMOYTOJIbHBIHM TUIaH C OTHOILIEHUEM CTOPOH He Oosee uem 3:1.

CoOopuble GhyHIAMEHTHI IPU HEOOJBIIUX pa3Mepax H3TOTOBISIOT 1EIbHBIMU
— NUPaMHUAAIbHBIMU WM CTYNEHYaThIMHM, a NpHU OOJBIIMX — COCTAaBHBIMU W3
OTJEJIbHBIX OJIOKOB. B HEKOTOpBIX ciyyasx mpu OOJbIIOM 3ari1yOJI€HUU MOIOIIBBI
NPUMEHSIOT (YHIAMEHTHI C TIOJKOJIOHHUKOM; NPU Takux (yHIaMeHTaxX paboThI
HYJIEBOTO IMKJIA MOTYT OBITh TMOJIHOCTBHIO 3aBEPIICHBI O YCTAHOBKM KOJIOHH.
MoHonuTHble (QyHIaMeHTbl (O€TOHUpYEeMble Ha MECT€) MMEIT OOBIYHO
CTYyIeHYaTy1o hopmy.

COopHbIe KOJOHHBI OOBIYHO KECTKO 33J1eJIbIBAIOT B (DYHIAAMEHT, B KOTOPOM C
ATOM LIENIBI0 YCTPAUBAIOT BHIEMKY (CTakaH) — CM. puc. 5.9.



JlenTounble ¢pyHaAaMeHTHI. VX yCTpauBarOT o CTEHAMHM W NOA PsAamMu
KOJIOHH IpU OJIM3KOM UX PAaCHOIOXKEHUU APYT K APYTy WIM IPU CIa0bIX IPyHTaX,
KOI'JIa PACCTOSIHUS MEXAY OTAEIbHBIMUA (PYHIAMEHTAMH CTAHOBATCS CTOJIb MAJIBIMH,
YTO UX LIEJIECO00PA3HO COETUHUTHL MEXTY cO00i. OHU MOTYT OBITh MOHOJIUTHBIMU
U COOpPHBIMH M3 CIUIOIIHBIX PEOPUCTBHIX WM IYCTOTENbIX OJokoB. Takue
(byHIaMEHTBI COCTOSIT U3 OTAENbHBIX MapaUIebHBIX W MEPECEKAIOINXCS JICHT,
00pa3yroluX JIEHTOUHBIH POCTBEPK.

Jlentounble (pyHIAMEHTHI MOJI KOJOHHAMHU pabOTalOT KaK MHOTONPOJIETHBIE
OanKu, 3arpy’kKeHHbIe CHH3Y DPEAaKTHBHBIM JaBiieHueM rpyHTa. [loaToMy Kpome
apMaTypHOH CeTKH, yKJIaJbIBaeMOM 10 MojoIIBe pyHAaMEHTa, peOpO JIEHTOUYHOTO
¢yHgamMeHTa apMUpYIOT Kak Oalky IUIOCKMMHM Kapkacamu. JleHTouHble
(byHIaMEHTBl CTE€H OOBIYHO JENAal0T COOPHBIMU, MOAYIIKH (PYHIAMEHTOB UMEIOT
pabouyro apMaTypy TOJIbKO B IOMIEPEUHOM HANPABJICHUU.

Cmiomnbie ¢ynaamentsl. VX ycTpauBaroT, Hampumep, MHpU YaCTOM
pacmoJioKeHUM KOJOHH B JBYX HampaBlieHUsX ((QyHIaMEHTHas IJIUTa CUIIOCHOTO
KopIiyca), mpu OOJBIINX HEPaBHOMEPHBIX Harpy3kax, ClIaObIX HEOIHOPOIHBIX
rpyHTax ¥ T.0. Takue QyHIaMEHTHI MOTYT WMETh NPSIMOYTOJBHOE, pedpucToe
(TaBpOBOE) MM KOpoOYaToe momepedyHoe cedeHue. [lon necTBUeM peakTUBHOTO
JaBJ€HUS TpyHTa Ha NOJNOMBY (yHAaMEHT paboTaeT Kak IepEeBEPHYTOE
nepekpoiTue (6e30anouHoe uim pedpucroe).

Crmutoninsie byHIaMEeHThI apMUPYIOT CBapHBIMU CETKAMH,
YCTAaHABJIMBAEMbIMU y HWKHEHM M BEPXHEH NOBEPXHOCTH IUIUTBHI, U IIJIOCKUMH
KapKacamH, pacrojiaraéMbIMu B peOpax.

JIGHTOYHBIC U CIUIOLIHBIC (bYH,ZIaMCHTBI PACCUUTBIBAIOT C YUYCTOM KCCTKOCTHU
(bYH)IaMCHTOB KaK OaJIKM U IUIMTEI, JICKAIKUE Ha YIIPYT'OM OCHOBAHUM.

Craiinbie ¢yHaaMmenTbl. OHU TIO3BOJISIIOT YMEHBIIUTh OOBEM 3EMIISTHBIX
paborta B 3...5 pa3 u pacxon 6erona B 2...3 pasza. [Ipu 3TOM CHMKAIOTCSI TaKKe
Tpyao3aTpaThl W TMPOJOJDKUTEITBHOCTh  CTPOUTENHCTBA.  I(DPEKTUBHOCTH
MPUMEHEHHUsI CBAWHBIX (YHIAMEHTOB BO3pacTacT MpPU MPOU3BOACTBE pPabOT B
3UMHEE BpeMsi, IPU OOJIBIION TIIyOMHE MPOMEP3aHUs TPYHTOB U B IPYTHX CIIydasx.
I[To crocoOy ycTpoiicTBa CBalHBIX ()yHAAMEHTOB Ha CTPOUTEIBLHOM IJIOMIAJKE OHU
NOApa3AEAIOTCS Ha 3a0MBHBIC, TMOTPyXaeMble B TPYHT B TOTOBOM BHJE, U
HaOWBHBIC, U3TOTOBJISIEMbIE HEMOCPEICTBEHHO B TpyHTE. [lo ycioBusiM paboThl B
TPYHTE pa3INYarOT BUCSYUE CBaW, MEPEIAIOIINe JIaBICHUE HA TPYHT B OCHOBHOM
4yepe3 CHIIbl TPeHUSI OOKOBBIX MOBEPXHOCTEH M YaCTUYHO 4Yepe3 HWKHHUM TOpell, U
CBaW-CTOWKH, OMHUpAIONIMecs KOHIAMU Ha MPOYHBIA cioi rpyHTta. I[lo dopme



MOTEPEYHOr0 CEUEHHUsI CBal MOTYT OBbITh KBaJApPAaTHBIMH, MPSMOYTOJbHBIMH,
TPEYTOJIbHBIMHA, MHOTOYTOJIbHBIMH, KPYIJIBIMHM, KOJIBLEBBIMH, KPECTOBBIMH,
TaBPOBBIMY, JBYTaBPOBBIMH. ApmupoBanue cBai OCYLIECTBIIAETCS
HEHANpPATaéMbIMU CTEP)KHAMU, a 0pU OOJBUIOW JUIMHE — MNPEABAPUTEIBHO
HANpPsOKEHHOM BBICOKOMPOYHOM CTanblo. B 3apy0OexHON NpakTUKE MNPUMEHSIOT
LIEJIbHBIE IIPEABAPUTEIBHO HANIPSKEHHBIE CBAW JUIMHOM B JECATKH METPOB

CBau moBepxy C MOMOIIBIO KEJIE300€TOHHOTO pacTBepKa OOBEIUHSAIOTCS B
eIMHYI0 KOHCTPYKIUIO, YTO CO3/aeT YCJIOBHS AJIsi PABHOMEPHOI'O pacrpeiesieHus
HArpy3KH OT 3/1aHUS I COOPYKEHHS Ha CBaH.

5.13. PekoHCTPYKUMS 3IAHUH U COOPYKEHUM

MopnepHu3anuss ~ TEXHOJOTMYECKHX  IIPOLIECCOB,  YCTAHOBKA  HOBOTO
000pyI0BaHus, paclIipeHe MTPOU3BOICTBA, OOHOBICHNUE (PU3UUECKH yCTAPEBIINX
VJIU BBILLIEIIUX U3 CTPOSI CTPOUTENBHBIX KOHCTPYKLIUN BCIEACTBUE ABAPUUHBIX WIIN
CEHCMMYECKUX BO3IEUCTBUN, U3MEHEHHUSI TUAPOT€0JIOTHYECKUX YCIOBUN IPYHTOB U
B JIPYTHX ClydasX TpeOyIOT PEKOHCTPYKLHU 3IaHHUi (COOpYKEHHM), a TaKkxke
OPUHATUSA MEp i1 NPUJAHHUS CTPOUTEIBHBIM KOHCTPYKLUSM CBOMCTB,
YIIOBJIETBOPSIOIINX TPEOOBAHUAM B HOBBIX YCIIOBUSIX 3KCIUTyaTallUU.

PexkoHCcTpyKIMS 3MaHUKA U COOPYKEHUM B 3aBUCUMOCTHU OT IMOCTABJIEHHBIX
3a/1a4 TpeOyeT 0OBIYHO YBETUYCHUS KOJUYECTBA MPOJIETOB, ITAKHOCTH, BETUIMHBI
MPOJIETa, BBICOTHI KOJOHH, TOBBIIICHUS HECYIIEH CIIOCOOHOCTH U >KECTKOCTU
NEPEKPBITUI, KOJIOHH, (DYHIaMEHTOB U IPYTUX CTPOUTEIHHBIX KOHCTPYKITUH.

BaxxupiM ycnoBueM mpH pa3paboTKe MPOEKTa PEKOHCTPYKIMH U YCHIICHUS
KOHCTPYKLUH SIBISIETCA COXPAHEHWE BO3MOKHOCTH IKCILITyaTallui 0ObEKTA UM €r0
4acTH B NIEPHOJ] POU3BOICTBA CTPOUTENBHBIX PadoT.

IIpy pEKOHCTPYKUMHU 3aHUM U COOPYKECHUU PACUYET U KOHCTPYUPOBAHUE
AKeJ1e300€TOHHBIX KOHCTPYKIIMI TPOU3BOASITCS B COOTBETCTBUU C YKa3aHUSIMHU Pa3/l.
9 CHull 52-01-2003. B HeM oTMe4aeTcs, 4YTO MPOBEPOYHBIE PACUETHI
CYLIECTBYIOIINX KOHCTPYKUUW CIEAYET MPOU3BOAUTH C YYETOM H3MEHEHUMU
JEUCTBYIONUX  HArpy30K, OOBEMHO-TUIAHUPOBOYHBIX  PEIIEHUN,  yCIOBUU
AKCIUTyaTaluu, HATN4Yus 1e(PEKTOB U MOBPEKICHU M, 0OHAPYKEHHBIX ITPU HATYPHBIX
obcienoBanusx. llenpl0 TPOBEPOUHBIX PACUETOB SBJISIETCS YCTAaHOBJICHUE
COOTBETCTBUS JIEUCTBUTEIBLHON HECYIEW CIOCOOHOCTH, TPEIIMHOCTOUKOCTH U
ne(opMaTUBHOCTH KOHCTPYKIIUN MPEIBABISIEMbIM TPEOOBAHUSIM B U3MEHUBIIIUXCS
YCIOBUSIX MX JKCIUTyaTauWu. ECIM NpOBEpPOYHBIE pPACUETHI IMOKAXYT, UTO IS
obecrieueHrs yCIIOBUN HOPMAJIbHOM KCIUTyaTallud KOHCTPYKIIUH HEOOXOIMMO HX



YCWICHHE, TO CIeAyeT pa3paboTaTh NPOEKT YCWICHHS U HKOHOMUYECKUMU
pacyeTamMu MOJATBEPAUTH €r0 1eeco00pa3HOCTh. Eciu okaxkeTcs, YTo yCUIICHHE
00X0UTCS TIOPOKE BO3BEICHUSI HOBBIX, UTO CIIY4aeTCs] HEPEJKO, TO OT YCUIICHUS
KOHCTPYKIIUH CIIEyeT OTKAa3aThCsl B MOJIb3Yy Pa300pKU CTAPhIX KOHCTPYKIUN U
3aMEHbI UX HOBBIMH.

Haubonbiiee pacnpocTpaHeHue MOTYIHIN CIIOCOObI YCUIICHHSI KOHCTPYKIIUNA
NyTeM M3MEHEHHsI CTaTHMYeCKON cXeMbl padOThl KOHCTPYKILMHA, HapalliBaHHUEM
CEYEeHUs WA UX YaCTUYHOU 3aMEHBI.

Ycunenne KOHCTPYKIMH, OCOOCHHO XKeIe300€TOHHBIX, TpeOyeT OOoJbIInuxX
MaTepHaNbHBIX M TPYAOBBIX 3aTpaT, II03TOMY HEOOXOAMMBI TIHIATEIHHBIC
MIPOCKTHBIC Pa3pabOTKU U SIKOHOMUYECKOE 0OOCHOBAHUE MPUHSITHIX PEIICHUH.



6. TIPOEKTUPOBAHUE U PACUET CTPOUTEJIbHBIX
KOHCTPYKIIMI, OCHOBAHU U ®YHJIAMEHTOM

6.1. OcHOBHBIE MOJIOKEHUS PAcYeTa CTPOUTEIbHBIX KOHCTPYKIMIA

Jlna obecrieuenust TpedyeMoit HecyIiel CHOCOOHOCTH, KECTKOCTH
TPEIIMHOCTONKOCTH CTPOUTENbHBIE KOHCTPYKIIMH PACCUUTHIBAIOTCS HO METOLY
MPEICIIbHBIX COCTOSTHUM.

IIpedenvHbimu HA3BIBAIOTCS TAKUE COCTOSIHUS, TP MPEBBIIIEHUN KOTOPBIX
KOHCTPYKIIUS IEPECTAET YAOBJIECTBOPATH 33/IaHHBIM IKCILTYyaTallHOHHBIM
TpeOOBaAHUSIM.

[IpenenbHbIE COCTOSHUS MMOAPA3ACIISIOT Ha IBE TPYMIIbL: MIepBasi — MO MOJIHOU
HEMPUTOTHOCTHU K KCILTyaTalliy BCJIEICTBUE IOTEPH HECYIelH CIOCOOHOCTH,
BTOpasi — MO HEMPUTOJHOCTH K HOPMAJIbHOM SKCILTyaTalluH, BCIEACTBUE
00pa30BaHUs WM YPE3MEPHOTO PACKPBITHUS TPELIUH, MOSIBICHUS HEAOMYCTUMbIX
nedopmaruii u zip.

Pacuet no nepBoii rpymnmne npeaeabHbIX COCTOSHUMA TOJKEH MPEeI0TBPATUTh
paspylieHre KOHCTPYKIUHU (pacyeT Ha IPOYHOCTh), MOTEPU YCTOMUMUBOCTU (HOPMBI
KOHCTPYKIUU (pacyeT Ha MPOAOJIbHBIN U3r1M0, YyCTOMUYMBOCTh TOHKOCTEHHBIX
KOHCTPYKUUH U T.I1.) UJIM €€ MOJIOXKEHUH (pacyeT Ha ONPOKUABIBAHUE HIIN
CKOJIb)KEHUE MOJNOPHBIX CTE€H, Ha BCIUIBITHE MOA3EMHBIX WU MOABOIHBIX
COOPYKEHHUM U JIp.), YCTATOCTHOE pa3pyllIeHUe (pacuyeT Ha BEIHOCIUBOCTh
KOHCTPYKUMH P BO3JAEHCTBUM MHOTOKPATHO MOBTOPSIOLIENCSA Harpy3Kn),
pa3pyllieHne Mpyu COBMECTHOM BO3JEHCTBUU CUJIOBBIX (haKTOPOB U
HEOJIAronpUsITHBIX BIMSHUN BHEUIHEHN cpelibl (MoNepeMEeHHOE 3aMOpaKuBaHHE—
OTTaWBaHUE, YBJIAXKHEHUE-BBICYIINBAHUE, IEUCTBHE arPECCUBHOM CpEIbI).

PacueT no BTOpOI rpyI1ire npeAesbHbIX COCTOSHUN JOJIKEH UCKITIOYUTh
ype3MepHbIe aedopmariui (mporuOkl, YIIIBl TOBOPOTA) U KOJICOAHMS KOHCTPYKITHH,
oOpa3oBaHHe TPEIIMH, HEIOMYCTUMYIO IIMPUHY UX PACKPBITHUS, a TAKXKE
HEBO3MOXKHOCTH 3aKPBITUS TPELIUH (IIPH HEOOXOAUMOCTH BBITIOJHEHUS 3TOTO
YCJIOBHS).

MeTton pacuera 1o npeieaIbHbIM COCTOSIHUSM COCTOUT B HEIOMYIIEHUH
MPEBBIIICHUS PEAETbHBIX COCTOSIHUMA MTPH SKCIUTyaTallud B TEYEHUHU BCETO CPOKa
CITyOBbl KOHCTPYKIIMH, @ TAKKE B CTAAUHN UX U3TOTOBJICHUS, TPAHCIIOPTUPOBAHUS
Y MOHTaa UM BO3BEJACHHUS.

[Tpu pacuere mo MeTOy MPEAEIBHBIX COCTOSIHUM HaJIEKHOCTh KOHCTPYKITUH
oOecrneynBaeTcs MyTeM y4eTa BO3MOXKHBIX OTKJIOHEHUH B HEOIAronpUusTHYIO
CTOPOHY JIEMCTBUTENbHBIX HArPY30K WIJIM BO3JIECUCTBUH, a TAK)XKE XapaKTEPUCTUK
MaTepHalioB OT CPETHECTATUCTUYECKUX 3HAYEHUHN. YUeT yKa3aHHBIX BO3ZMOMXKHBIX
OTKJIOHEHHH, a TaKKe JEHCTBUTEIbHBIX YCIOBUN IKCILTyaTallud KOHCTPYKIIHMA



IPOU3BOJIAT HA OCHOBE BEPOATHOCTHO-CTATUCTUYECKUX METOIOB,
o0ecreunBaroX TpeOyeMyI0 HaJIeXKHOCTh KOHCTPYKIIMU B 3aBUCUMOCTH OT
CTENEHHU OMACHOCTU TOTO WJIM MHOTO MPEAETbHOIO COCTOSHHUSL.

Pacuernas Hecy1iast cnocoOOHOCTh ONPENETSETCS B 3aBUCUMOCTH OT CUCTEMBbI
KO3 UIIMEHTOB HAZIC)KHOCTH 110 HArpy3Ke, YUUTHIBAIOIIUX N3MEHUYUBOCTD
HArpy30K WM BO3JCHCTBUIL; BAPUAITMOHHBIX KO (UIIMEHTOB, yUNTHIBAIOIINX
U3MEHYMBOCTH MMPOYHOCTH MaTepuaioB; KO3 (HULINEHTOB HAICKHOCTH;

KO3 UIIMEHTOB YCIOBUI pabOThl MAaTEpHAIIOB U KOHCTPYKIIMH B 11eJoM u ap. C
MOMOIIIbIO COOTBETCTBYIOLIUX KOA(P(HUIUEHTOB MO CPETHECTATUCTUIECKUM
3HAUYEHUSIM HArpy30K WM XapaKTePUCTUK MATEPUAJIOB ONPEACIIAIOTCS UX
pacyeTHbI€ (W1 HOPMATUBHBIE) BEJIMUMHBI, BBOJAUMBIE B pacyeT.

BBenenneM cuctemsl ykazaHHBIX KOAPHUIIMEHTOB 00€CTIEYNBACTCS BHICOKUI
ypoBeHb HajiesxkHocTu (0,997) npu pacuere KOHCTPYKIUI 1O HECyIIei
CIIOCOOHOCTH.

[Ipu pacyeTe KOHCTPYKIMM IO BTOPOU I'PYIIIE NPEAEIIbHBIX COCTOSTHUN,
YUUTBIBASI, YTO UX HACTYIUICHHE, KaK MIPABUIIO, HE BEJET K CTOJIb ONACHBIM
MOCJIE/ICTBUSIM, KaK MPU UCUEPIIAHUU HECYIIeH ClIOCOOHOCTH, YPOBEHb
obecniedyeHHOCTH TIPUHAT Oosiee HU3KUM (0,95). DTO HaxXOAUT CBOE BhIpaXKEHUE B
TOM, YTO, 32 UCKJIIOYEHHEM pacueTa o o0pa3oBaHUIO TPEUINH, BO BCEX OCTAIBHBIX
CIIy4asix Harpy3Ku BBOAATCS 0e3 Ko3((HULIMEHTOB HAIEKHOCTH 110 Harpys3Ke.

Kpome Toro, Mmexannueckne XxapakTepUCTHKN MaTepUaIOB MPUHUMAIOTCS
MOBBIIICHHBIMU — PAaBHBIMU HOPMATHBHBIM COTIPOTUBIICHUSIM, IOCKOJIbKY B
pacyeTax Mo BTOPOH rpyrne npeaeiabHbIX COCTOSHUN KOADPUIIUEHTHI HaJIEXKHOCTH
IPUHATHI paBHbIMU eAuHUIE. He yuuThIBatroTCsl, Kak MpaBuiio, U KO3PHUIIUEHTHI
YCJIOBUH pabOTHI.

6.2. Harpy3ku u Bo3aeiicTBus

JlelicTByronue Ha 31aHUSA U COOPYKEHHUsI HATPY3KU U BO3AECHCTBHS
npunumatorcs no CIT20.13330.2011 [26]. Onu noapa3aensitoTcsi Ha MOCTOSIHHbIE
U BpeMeHHbIe (puc. 6.1). B cBoro ouepear BpeMeHHbIE HAarpy3KHu, KOTOPbHIE B
OTZIeTIbHBIE MIEPUObI CTPOUTEIHCTBA U HKCILTYATALIMKU COOPYKEHUN MOTYT
OTCYTCTBOBAaTb, B 3aBUCUMOCTH OT MPOJIOJKUTENLHOCTH UX JEHCTBUSA
MO/IPA3JIENSIOTCS HA ITIUTENbHbIE, KPATKOBPEMEHHBIE U 0COObIE.

K mocTostHHBIM Harpy3KaM OTHOCSITCSI BEC HECYIIUX U OTPaXKIal0IINX
CTPOUTENIbHBIX KOHCTPYKIUH, TOPHOE IaBJICHUE, BEC U AABJICHUE TPYHTOB,
BO3/ICIICTBHE MPEABAPUTEIHHOTO HANPSKEHUSI.

K BpeMeHHBIM AJIUTENBHBIM Harpy3KaM OTHOCSITCS: BEC CTAllHOHAPHOTO
000opyn0oBaHus (CTAHKOB, EMKOCTEN, TPAHCIIOPTEPOB U JIP.); BEC KUIKOCTEH U
TBEPJBIX TEJ, 3AMOJHAIOMUX 000PYJOBAHUE B MIPOLIECCE €T0 IKCIUTyaTalluu;



Haepysku u BosdeucmBusa

JIaBJICHHE Ta30B, )KUJIKOCTEH U ChIMYYHX TE B eMKOCTAX U TPyOONpOBOAAX;
Harpy3ka Ha IEpPEeKPBITUA B CKIAJACKUX ITOMEIEHUX, XOJIOAUIbHUKAX,

[TocmosHHsIe BpemeHHsie
Bec cmpoumensHeix LnumenbHse KpamkoBpe- Ocodse
KoHcmpykyuu, Bec u MeHEHHbIE
dabnerue zpyHmob; l l L
Bo3deucmbue -
npedbapumensHozo Bec odopydobBarus, Bec nwdeu, | | (eucmuyveckue
HONPAXeHUs u ap. dabneHue 2a3zo8, Hazpyska u B3psiBHeie
XUTKUX U ChINYHUX om KpaHob, Bosdeucmbus,
me/; Ha2pyska om menb@epob, | | Haepyska npu
00H020 KpaHa ¢ B6pemerHo20 aBapusx,
ko3gpuyueHmom 0,5 00opy - HepabHo-
unu 0.7 0,35 doBaHus, MepHou
Hazpyska Ha cHeza, npocadkou
nepekpsimus Bempa u epyHmo8 npu
odwecmbeHHbIx U D. 3amayuBaHuu
admuHucmpamuBHsix u ap.
3daHuu U ap.

Puc. 6.1. Harpy3ku u Bo3/1eiicTBUA

3epHOXPAHUIININAX, apXUBAX, OMOIMOTEKAX, & TAKKE B OMEIICHUSX KUITBIX U
OOLIECTBEHHBIX 3/1aHUH, TJie MpeolaaaeT cBeC 000pyI0BaHUSI U MATEPHAJIOB;
TEeMIIepaTypHbIE, TEXHOJIOTMYECKUE U KIMMAaTUYECKHE BO3/ICUCTBYS; BO3ICHCTBUS
yCaJIKH, TOJI3y4eCTH OE€TOHA, a TAKKE HEPAaBHOMEPHBIX Jedhopmaliiii TpyHTOB
OCHOBaHMi1; HAarpy3Ka OT JIIO/EH, )KUBOTHBIX, 000PYI0BaHUS HA IEPEKPBITUS
KHUJIBIX, OOIIECTBEHHBIX U CEIbCKOXO3SHUCTBEHHBIX 3JaHUN ¢ TOHMKEHHBIMU
HOPMATUBHBIMU 3HAUEHUSIMU, TPUBEIECHHBIMU B Ta0. 8.3 1 11.8.2.3 [26]
NOHM>KCHHbIE 3HAYECHUSI KPAHOBBIX HArpy30K coraacHo 1.9.20 [26], moHnxKeHHOoe
3HAUYEHHE CHETOBOW HArpy3KH, yMHOKEHHBIN Ha ko3¢ unuent 0,3...0,6 B 3aBucH-
MOCTH OT Teorpapuyeckoro paiioHa CTpOUTEILCTBA.

K kpaTkoBpeMeHHBIM Harpy3KaM OTHOCSITCSI BEC JIIO/ICH, Harpy3Ku OT
MOJIBM)KHOTO MOBEMHO-TPAHCIIOPTHOTO 000pYy10BaHUs (KpaHOB, TeJIb(EPOB T.I1.),
Harpy3Ky Ha MEPEKPBITUS KUIbIX U OOIIECTBEHHBIX 3/1aHUH, CHETOBBIE U BETPOBBIC
Harpy3KH | Jip. coriacHo 1m.5.5 [26].

K 0co6bIM Harpy3kam OTHOCSTCSI CEICMHUECKHE U B3PHIBHBIE BO3ACHCTBYS,
Harpy3Ku, BbI3bIBAEMbIE aBAPUUHBIMHU HAPYIICHUSIMHU TEXHOJIOTUYECKOTO
npoliecca, HepaBHOMEPHBIMU JiehopMaIsIMU TPOCATOUHBIX TPYHTOB MIPU UX
3aMauyMBaHUU U JIp. COTJIACHO 11.5.6 [26].

HopmatuBHbIE 3HAaUEHUS] pABHOMEPHO-PACIIPECICHHBIX HATPY30K MPUBEICHBI
B Ta0i. 8.3 CI12.13330.2011. B tabmn. 6.1 qanbl BEBIOOPOYHBIC 3HAYEHUSI



HOPMATUBHBIX PABHOMCPHO paCHPCACIICHHBIX HAI'PY30K HA IICPCKPLITHUA U
JJCCTHHUIIBI BI[aHI/Iﬁ )41 HOMCHIGHI/Iﬁ Pa3INIHOI0 Ha3HAYCHUA, KOTOPLIC KOJICOTIOTCS

B IIUPOKUX Tpeaenax — oT 1,5 g0 5 kH/m 2,
Tabauya 6.1.
HopmaTnBHBIE pABHOMEPHO pacnpeae/JeHHble HATPY3KH HA NMEPEeKPbITUA U JIECTHULBI
3MAHUNI

. . HopMmaTuBHbIe 3HaU€HUS HArPy30K,
Haznauenue 31aHuii nin nmomemeHui 5

kH/m

KBapTupsl, nanatel 60JbHUI] U CAHATOPUEB, L5

CHaJIbHbIE TIOMEIIEHUS IIKOJI-UHTEPHATOB ’

Cry>xeOHBIE TTOMEIIICHHS OPTraHU3alUKi U

YUpeXJIeHUH, KJIaCCHbIE MTOMEIIEHUS IIKOJI, 50

OBITOBBIC TIOMEUICHUS MPEANPUATUN U ’

OOIIECTBEHHBIX 3[JaHUN U COOPYKEHUH

OO6enennsbie 3Bl Kae, CTOIOBBIX, PECTOPAHOB 3,0

3asbl 3pUTEIbHbBIC, KOHIIEPTHBIC, CTIOPTUBHBIE €4,0

CenbCKOXO03IUCTBEHHBIE TOMEIIEHUS

— JUIST MEJIKOT'O CKOTa 2,0

— 17151 KPYITHOTO He menee 5,0

KHUTOXPAHWINILA, APXUBBI He menee 5,0

HopmaTtuBHOE 3HaUEHUE CHETOBOM HArpy3Ku Ha TOPU3OHTAIBHYIO POCKLIUIO
MOKPBITUSL S MPUHUMAIOTCS B COOTBETCTBUU € 11.10.1 [26].

Cxembl pacripeiefieHUs] CHETOBOW HArpy3Kd U 3HaYeHus ko3 duirenta | B
COOTBETCTBUU C Ipuiioxkenuem [ [26].

BetpoBas Harpy3ka Ha 3/1JaHUs U COOPYKEHHSI IEPEAETCS B BUJIE
HOPMAJIBHOTO JaBiaeHust W, MIPUIIOKEHHOTO K UX BHEIIHEH OBEPXHOCTH, CHII
TpeHus: Wy, HaIpaBJICHHBIX 110 KACATEJIbHOM K BHEIIHEH ITOBEPXHOCTH, U
HOPMAJIBHOTO JaBieHUss Wi, IPUIIOKEHHOTO K BHYTPEHHUM IIOBEPXHOCTAM 3/1aHUN
C IIPOHMLIAEMBIMU OTPAXKACHUAMU WIM OTKPBIBAEMBIMU IIpoeMaMu. BeTpoByto
HArpy3Ky CIEAyeT ONPEACATh KAK CYMMY CPEAHEN U MYyJIbCALIHOHHOMN
coctasisitomux. [TocnenHI00 MOKHO HE YUUTHIBATH [IPU PACUETE MHOTOITAKHBIX
31aHUi BBICOTOM 710 40 M M OAHO3TaXHBIX TPOU3BOJICTBEHHBIX 3[JaHUI BBICOTOM
710 36 M 1py OTHOLLEHUU BBICOTHI K MPOJIETy MeHee 1 ,5.



HopMmartuBHOE 3HaueHME CpeHEN COCTABIISIONIEH BETPOBOM HArPYy3KH B
3aBUCUMOCTH OT SKBUBAJIEHTHOM BBICOTHI Z HAJl TOBEPXHOCTHIO 3eMJIU
onpenensercs no Gopmyie:

W =Wok(Z) c (6.1)

rae Wy— HOpMAaTHBHOE 3HAUYEHHE BETPOBOTO JABJICHHUS], IPUHUMAETCS 110
tabmn. 11.1 []; k(Z.)— ko3¢ duninent, yauThIBaOIAiA U3MEHEHNE BETPOBOTO
JABJICHUS TIO BBICOTE Z I OTKPBITBIX MECTHOCTEHN IpH yBenuueHuu 2 ¢ 10 go
300 m ko3 dunment k Bozpacraer ¢ 1 1o 2,75; ¢ — adpoauHaAMHUECKUI
KO3 (PUIIMEHT 3HAK U 3HAYEHHSI KOTOPOTO 3aBUCST OT NPODUIIA 31aHUS WU
COOpY>KeHHUsI, POPMBI B MJIaHE, COOTHOLIECHUSI PA3MEPOB U T.I1. IPUBOASITCS B
npunoxennu C I12.13330.2011 [26].

PacueTHbie 3HaUEHUSI HATPY3KU ONPEACIISIIOTCS YMHOKEHHUEM HOPMATUBHBIX
3HAYEHHUI Harpy30K Ha KO3 PUIIMEHTHI HAIEKHOCTHU 10 HATPY3KeE Vs,
YYUTHIBAIONINE BO3MOKHOE OTKJIOHCHHUE HArPy30K B HEOJIATOMPHUATHYIO CTOPOHY.
3HadeHust 3TUX KOADOUIIMEHTOB 3aBUCAT OT XapakTepa Harpy30K — ¢
YBEJIMYEHHEM CTEIIEHH UX U3MEHUYUBOCTU 3HAUYCHUS Bo3pacTaroT. Tak, 17s Beca
CTPOUTENBHBIX KOHCTPYKIMI U3 MeTaJljla MpUuHUMaeTcst paBHbIM 1,05, u3 6eToHa
I0THOCTRIO Oosiee 1600 kr/™m, xene3o0eToHa, KaMHs U AepeBa — 1,1, mis
BETpOBOM Harpy3ku — 1 ,4, a niu cHeroBoil Harpy3ku 1 ,4...1 ,6. [Ipu pacuete
KOHCTPYKIIMH HA YCTOMYMBOCTD MOJOKEHUSI TPOTUB OMPOKUIBIBAHUS, CKOJIBKECHUS
WJIM BCIUTBITHS HEOIaronpHsITHBIM SIBIISIETCSI BO3MOKHOCTh YMEHBITICHUS BECa,
MO3TOMY B 3THX CIy4asx K BeCy KOHCTPYKIIUH U TPYHTOB BBOAUTCS KOI(PHUIIUCHT
vs, =0,9. PacdeT KOHCTpYKIIMiI1 IO BTOPOM IpyMIe NpeesIbHbIX COCTOSIHUM, 32
HEKOTOPBIM UCKIIIOUEHUEM (HAIpUMED, MPHU pacueTe KeIe300€TOHHBIX AIEMEHTOB
10 00pa30BaHUIO TPEIIMH ), TPOU3BOAUTCS MPU KOIDPUIIMEHTE HAIEKHOCTH TI0
Harpy3ke yr=1 .

[Tpu npoekTupoBaHUM KOHCTPYKITUH HEOOXOAMMO YUIUTHIBATh TAKKE
K03 puyuenm nadedxcrocmu no OMEEemMcmeeHHOCMU Yy, 3HAUEHNUE KOTOPOTO
YCTaHABJIMBAETCS B 3aBUCHMOCTH OT KJIaCCa OTBETCTBEHHOCTH 3[aHUS WU
coopykenust. Ha 3ToT ko3 duiueHT cienyeT yMHOXKaTh 3HAUYEHUS Harpy30K WA
JEUTh 3HAYEHUS HECYIEH CTOCOOHOCTH, IONYyCTUMbIE 3HAUCHUS POTUOOB U
HIMPUHBI PACKPBITUA TpelmH. s 3qanuit u coopyxenuit kinacca KC-3
MOBBIIIEHHOTO YPOBHSI OTBETCTBEHHOCTH (MMEIOIIUX OOJIbIIOE
HapOJHOXO03SIIICTBEHHOE 3HAaUEHUE, Hanpumep, riaBubie kopiyca TOC, ADC,
TEJICBU3UOHHBIE OAITHU, KPHITHIE CTAAVMOHBI U PHIHKH, 3/IaHUS TEATPOB, MY3€EB,
y4eOHbIX 3aBeneHuit u ap.) — yn=1,1. K kmaccy KC-2 otHOCATCS 3Manus U
COOPYKEHHUSI MPOMBIIIJIEHHOCTH CEJIbCKOXO03IMCTBEHHOTO U TPaK1aHCKOTO
cTtpoutenbeTBa, HE Bxosmue B KC-3 u KC—-1 knaccsl. B atux ciayyasx v, =1,0.



Jns xnacca 3qanuii u coopyxkeHuit KC—1 (onHO3TaKHbBIE )KUIIBIE JOMA, CKJIAIbI,
BPEMEHHBIE TTOCTPOUKH U T.I1.) Y, =0,8.
31aHus U COOPYKEHUSI OOBIYHO MOIBEPTAIOTCS OTHOBPEMEHHOMY

BO3JICHCTBUIO PA3IMYHBIX HArpy30K, MOITOMY IIPH UX pacueTe CleayeT YUUThIBaTh
HanOoJIee HeOIArONPUITHBIC COYETAHUS dTUX HATPY30K WM BHI3BIBAEMBIX UMU
yCUJIMN. DTH COYETAHUS YCTAHABIUBAIOTCS, UCXOJSl U3 PEAIbHO BO3MOKHBIX
BAPUAHTOB OJITHOBPEMEHHOTO JEHCTBUS Pa3IUyYHbIX Harpy3o0kK. [Ipu aTom,
CUMTACTCS MAJIOBEPOSTHBIM, YTOOBI BCE YUUTHIBAEMEBIE B pacueTe
KPaTKOBPEMEHHBIE HAarpy3KH OJTHOBPEMEHHO JOCTUT I PACYETHBIX 3HAYCHUM.

B 3aBucuMoCTH OT yUUTBHIBAEMOTO COCTaBa HArPy30K CJIEAYET pa3iinyath:

a) OCHOBHBIC COUCTAHHA HArpy30K, COCTOAINEC N3 IMMOCTOAHHBIX, OJIUTCIbHBIX U
KpaTKOBPEMCHHBIX

Cn=Pat (WnPn+vypPptypPs+...)+(WaPu+ yoPet ysPs+...) (6.2)

0) ocoOble coueTaHusi HArpy3oK, COCTOSIIIUE W3 TMOCTOSIHHBIX, IJIUTENIbHBIX,
KpPaTKOBPEMEHHBIX M OJJHOM U3 0COOBIX HArpy30K

C,=Cp+P, (6.3)

rae C,, - Harpy3Ka JijIs OCHOBHOT'O COYETAHMS;

C - Harpy3Ka Juist 0c000ro COYeTaHMUs;

P; — Benuuuna ocoboi Harpy3Ku;

vi (1=1,2,3,...,) - k03P dUIIUEHTHI COYETAaHUH IS JJTUTEIBHBIX HATPY30K;
vi([=1,2,3,...,) - koadPuIeHTs CoueTaHu 151 KpaTKOBPEMEHHBIX HAIPy30K.

3HadeHre KOdPQPULIUEHTOB ;i , W5 ONpPEnensieTcs B COOTBETCTBUM ¢ 1i.6.3,6.4
HOpM [26].

J51s 0co0bIX coueTaHui KOA(UIIMEHTHI COUYETAHHUM ISl BCEX KPAaTKOBPEMEHHBIX
Harpy30K npuHUMaloTcs paBHbIMU 0,8, 32 HCKIIFOUEHUEM CITy4aeB, OTOBOPEHHBIX B
HOpMax MPOECKTUPOBAHUs COOPYKEHUHN B CECMUYECKUX PallOHaxX U B HOpMax
IPOEKTUPOBAHUS KOHCTPYKLIUN U OCHOBaHUIA.

B 0c00bIX coueTaHusIX Harpy30K, BKJIFOUAIOIINX B3PbIBHbIE BO3IEHCTBHS,
Harpy3KH, BbI3bIBAEMBIE I105KaPOM, CTOJIKHOBEHUEM TPAHCIIOPTHBIX CPEICTB C
4aCTAMU COOPYKEHUH, KPATKOBPEMEHHBIE HAIPY3KH JIOIIYCKACTCSA HE YUUTHIBATb.

Crnenyer OTMETHUTH, UTO MPU pacuyeTe KOHCTPYKIUN [0 HEYNIPYTOM CXeMe C
y4ETOM MepepacnpeesieHs] BHYyTPEHHUX YCUITUN Ha KO3 PUIIMEHTH HAJIeKHOCTH



10 HATrPy3Ke Yr M 10 HA3HAYCHHIO Y, & TAKXKE HAa KOI(DPUITMEHTHI COUYETaHUN ()

HCO6XO,Z[I/IMO YMHOXXaTbh HE BHCIIHNUC HAI'PY3KHU, 4 BHYTPCHHUC YCUIINA, KOTOPLIC B

ATUX CIy4YasX HAXOJATCSA B HEIMHEWHON 3aBUCUMOCTH OT Harpy3ox.
[Ipu noacyere Harpy30K, KOTOPBI BHIMOIHSIOT, KaK MPaBUIIO, B TAOIMYHON

dbopme (Tabi. 6.2), onpeaensroT Kak KX HOPMATHBHBIC 3HAYCHHS, TaK U

paCUYCTHBIC. BpeMeHHBIe H ITOJIHBIC HAI'PY3KHW JTOJIKHBI OBITH nmoapasacJICHbI HA

JIUTCIBHO I[eﬁCTBYIOIHHe N KPAaTKOBPCMCHHBLIC.

Onpenenenne Harpy3ox

Tabnuya 6.2.

Bun Harpysku

HopmarusHas
Harpyska

Koapdpuument
HA/IKHOCTH 10
Harpyske

Pacuernas Harpyska

IlocTostHHas:

q1

n

q

Bpemennas
JUTATEIbHAS:

pl

n

p

KpaTkoBpemeHHas:
Sl

Sn

. n n n
Monmas Harpy3Ka: S, Gir Dot Pis Lt Si
JlnuTesnbHast AeicTBYOMIas (IOCTOSIHHAS U BPEMEHHANA): Y1y it Doies Di

KparkoBpemenHas: Y.i—, S;

B 1abn. 6.3 npuBoasATCS CripaBOYHbIE JaHHBIE [0 HOPMATUBHBIM HAarpy3KaM OT
cOoOCTBEHHOT'0 Beca HauOOJIEe YacTO BCTPEUAIOIIMXCA CTPOUTENbHBIX MATEPUAJIOB

Y KOHCTPYKIIUH.

Tabnuya 6.3.

HopmaTnBHasi Harpy3Ka ot cOOCTBEHHOI'0 BeCa CTPOUTEIbHBIX KOHCTPYKIMH U
MaTepHuajioB

CrpoutenbHble KOHCTPYKILIMU U MaTE€pHAaIb

TonmuHa, MM

Harpyska, kH/m?

IToxperTus

3anuTHBIN CIION U3 IpaBHs IO MACTUKE

15-20

0,3-0,4




Kposist u3 pynonHbsix MarepuanoB(3-4 cios) — 0,15-0,2
AcdanbToBasi WM IEMEHTHAS CTSHKKA 20 0,35
Yrennurens:
neno6eToH(p=500kr/m>) 80-160 0,4-0,8
nenornact(p=50,0kr/m>) 60-120 0,03-0,06
[MTapousomnsiyst 0OMa3ouHas UM U3 OAHOTO CIOs B 0.05
pybepouna ’
[TpodunrpoBaHHBIN CTATBHON HACTHI 0,8-1 0,13-0,16
BostHHCTBIE TUCTBI:
acOeCTOLEMEHTHEIC - 0,2
CTaJIbHBIC 1-1,75 0,12-0,21
IInockuii cranbHON HACTHII 34 0,24-0,32
[Tonsr
beronnsrit 20...30 0,48-0,72
To xe, mpu HATMUUK OETOHHOU CTSKKH 50...65 1,20-1,56
AcdanpToOeTOHHBIN 25...50 0,52-1,05
To xe, mpu HATUYUU OETOHHOM CTSKKHU 55...65 1,25-1,90
JlomaTelii IO AEPEBSIHHBIM JlaraM U3 OpycKOB 110 0,35
To ke, CO 3BYKOM3O0ISIIMOHHBIM CIIOEM U3 IIaKa 0,80
To ke, U3 mecka 1,20

3HadeHnsI COOCTBEHHOTO BECa THUITOBBIX KEI€300€TOHHBIX KOHCTPYKITUN TITUT,
CTPOTNUIIBLHBIX 0AIOK, CTPOMIIIBHBIX M MOACTPONMUILHBIX (hepM, KOJTOHH
OJTHOATAXKHBIX MPOMBIIIJIEHHBIX 3/JaHUM MPUBOASTCS B Ta0. 5.1 ...5.4, a KOJIOHH,
puresiei u IIMT MHOTOATaXKHBIX 3/IaHUM 1 Tabi. 5.5...5.7.

Bec xene300eTOHHBIX MOJKPAHOBBIX 0aJI0K MPOJIETOM 6 M COCTaBIIACT: IIPH
rpy3onoabemMaoctu kpanoB 70 10 T (h=800 mm) — 36 kH, 10 30 T (h=1000 Mmm)—
42 xH. I1pu nponeTte »*ene300€TOHHBIX MOJIKPaHOBBIX 0ajok 12 M uX Bec paBeH:
JUTsl KpaHoB rpy3omoabeMHOCThIo 10 10 T (h=1200 Mmm) — 79 xH, go 20 T (h=1200
MM)—96 kH, 10 30 T (h=1400 mm) —115 xH/



Bec Metaimmmyeckux KOHCTpYKIMH U3 pacyeTa Ha 1 M nosa (kH)
OPHEHTUPOBOYHO paBeH: Kapkaca doHaps (Bkiatouas ocrekinenue)—0,15...0,2;
cszeit mokpeITusi—0,04...0,06; crponuibHbIX Gepm nposieroM 24...36 M —
0,1...0,4; moactpommibHbIX pepm— 0,05...0,1; KoJIOHH BBICOTOM 0KOJI0 20 M —
0,3...0,7. Bec cranbHBIX TOAKPAaHOBBIX OaOK HA 1 M myuHb Oanku (kH): mpu
nposiete 6anku By=6 m u rpyzonoasemuoctu kpana Q=30...80 T — 4,0...5,0; nmpu
Bo=12m 1 Q...80 T —4,0...5,0; mpu Bp=12m u Q =100...200 T — 5,5...6,5 T.

OpuEHTUPOBOYHO BEC KJIECHBIX HECYIIUX JEPEBSHHBIX KOHCTpYKIMi (kH) mpu
pacuetHoi Harpy3ke 4,5...9xH/M: 6ajiku mpsSMOYTOJIBHOTO CEUCHHS TTIOCTOSTHHOM
BBICOTHI ITpu nipoJiere 6 M — 1,15...1,60; To ke, mpu niponere 9 m — 2,35...3,50; TO
e, Tipu npoJiete 12 m — 4,6...6,8; 6aJIku ABYCKAaTHBIE MPSIMOYTOJIBHOTO CEYEHUSI
npu nponere 9 m— 125...3,38; To xe, mpu nposere 12m — 4,25...7,60; depmbl
TPEYTOJIBLHOIO OYEPTAHUS CO CTATbHBIM HUKHHUM MOSICOM IIpH poJiere 12m —
3,2...4,35; To xe, npu niposete 18 M — 4,5...9; paMbl THYTOKJIEEHBIE
IPSIMOYT'OJIBHOTO CEYEHUS IPU BhICOTE CTOEK 3,6 M 1 nposiere 18 m — 1,2...1,64;
TO %€, Npu npoJiere 24 m — 2,14...3,44.

Harpy3ku oT MOCTOBBIX KPAHOB 3aBUCAT OT UX I'PY30I0IbEMHOCTH,
npoJieTa, COOCTBEHHOI'O Beca U JPYrux rnapaMerpoB. B ctanmgaprax Ha KpaHbl
MPUBOJISITCS TabapuThl KpaHa, PACCTOSHUE MEKy KOJIeCaMU KpaHa, BEC TEIICKKHU
KpaHa, MaKCUMaJIbHOE U MUHUMAJIbHOE BEPTUKAIBHOE JIaBJICHUE HA KOJIECO KpaHa,
nonepevyHasi TOpMO3Hasi CHJIa Ha KOJIECO KpaHa U APYTrue JaHHBIE.

Tabauya 6.4.
K onpenenennio rpynmnsel pe:kuMoB padoTbl KPAHOB
Knacc Kiacc narpyxenus
UCTIOJIb30BaHUS Q0 ol % 53 o
Co — _ 1K B K
C2 1K 1K K 3K K
C4 2K 3K 4K K 6K
o 4K 5K 6 K 7K 8§ K
C8 6K 7K 8K 8K =
9 7K 8K 8§ K - -
Tabauya 6.5.

I'pynnbl pe:xxumoB padoTbl KPaHOB (COIJIACHO...)



I'pynmsr

Kpanst PEXKUMOB VYcnoBus UCIIOJIB30BAHUS
paboThI
PyuHnble Bcex BUIOB 1K -3K JIroOb1e
C npuBOJIHBIMH [TOABECHBIMU PeMoHTHBIE U IEperpy304YHbIE
TaJsIMH, B TOM UHUCJIE C HABECHBIMU paboThI OrpaHMYEHHON
3axBaTaMu MHTEHCUBHOCTHU
C nebenouHBIMU TPY30BBIMU MarvHHbIE 3a71bl
TE€JEeKKaMH, B TOM YHCIIE C JIEKTPOCTAHLIUNA, MOHTAXHbBIE
HaBECHBIMM 3aXBaTaMU paboThl, eperpy3ouHbie paboThI
OTrpaHMYEHHON HHTEHCUBHOCTHU
C nebenouyHBIMU TPY30BBIMU, B
TOM YHCJIE C HABECHBIMH 3aXBaTaMU 4K - 6K Ileperpy304nbie paboThI
CpeaHel HHTEHCUBHOCTH,
TEXHOJIOTUYECKHE pabOThI B
C rpeiidepaMu TBYXKAaHATHOTO MEXaHUYECKUX 11eXaX, CKIIaIbl
THITa, MATHUTHO-TpeiidepHbIe TOTOBBIX M3JEIUN MPEATPUATHI
CTPOUTENIbHBIX MaTepUasoB,
3akano4yHble, KOBOYHBIC, CKJIaZBI METAJUIOCOBITA
HITHIPEBbIE, INTEHHBIC
7K CMmeniaHHble CKJIaIbl, U CKIIAbI
C rpefidepamu IBYXKaHATHOTO nonypabpukaron, pabora c
THUIIa, MATHUTHO-TPeHi(pepHbIe pa3Ho00pa3HBIMU Ipy3aMu
[lexu MeTaTypru4ecKux
IPEIITPUATHN
C nebenouyHBIMU TPY30BBIMU, B
TOM YHCJI€ C HABECHBIMU 3aXBaTaMu
TpasepcHsre, CkJaipl HaCBIHBIX TPY30B U
MynbaorpeidepHsie, METaJIJIOJIOMa C OJTHOPOAHBIMU
MyJIbJ03aBaJIOYHbIC, JIJIS SK rpy3amu(mpu padoTe B OJHY WIH

pasaaBiIMBaHUsA CIIMTKOB, KOIIPOBBIC,
BarpaHO4YHBIC, KOJIOALICBBIC

MarsuTtHrle

C rpeiidepamu AByXKaHATHOTO
THUIIa, MAaTHUTHO-TperepHbIe

JIBE CMCHBI)

TexHONMOTHYECKUE KPaHBI TIPU
KpPYTJIOCYTOYHOM padTe

Ilexu MeTauyprudeckux
NPEaNPUATHI

Ilexu u cximagsl
METAILTYPIrHYECKUX MPEANPHSITHIH,
KpYITHBIE METaI00a3bl C
OJTHOPOJIHBIMH I'Py3aMHU




CkJajipl HaCBIHBIX TPY30B U
METaJUI0NIOMa C OAHOPOJAHBIMU
rpy3aMu( pu KpyrioCyTOYHBIN

pabore)
Tabauya 6.6.
Jdannbie 0 MocTOBBIX KpaHax (mo TY 24.09.404-83)
Tposer ["aGapuTHbIE U Harpyska Ha KoHcTpyKTuBHas
I'pysonon OCHOBHBIE KOJIECO KpaHa
Pexxum | kpaHa o " | macca, T, HE Gostee
PEMHOCIE: | aGote | TOCT pasMepbl, MM kH .
QT 534-78
—/%M Ax B max min | TEJIEKKH | KpaHa
1 2 3 4 5 6 7 8 9

16,5 4400 5600 134 32 17,6

22,5 4400 5600 146 41,5 3,6 21,5

2K 28,5 5000 6200 164 58 28,4

34,5 5600 6800 198 86,3 3.8 41,3

16 5K 16,5 4400 5600 136 35 18,2

22,5 4400 5600 148 42,5 4,1 22,1

28,5 5000 6200 167 58 29,0

16 34,5 5600 6800 202 90,5 4,2 42,5

6K 16,5 4400 5600 143 37 20,2

22,5 4400 5600 156 46 5,0 24,4

28,5 5000 6200 174 61 31,0

34,5 5600 6800 212 93 5,3 45,0

Harpy3ku oT KpaHOB ONpeeNisiioT B 3aBUCUMOCTH OT TPYIIN PEKUMOM HX

paboThl, BUAA MPUBOJIA U crioco0a mojiBeca rpysa. [ pynmnsl pexkuMoM paboThl

KpPaHOB YCTaHABIMUBAIOTCS 1O TalJ. 6.4 B 3aBUCUMOCTH OT KJlacca UCIMOJIb30BaHUS
U kJjacca HarpyxeHus: B coorsercTBuM ¢ 'OCT 25546-82 [48]. Kiace

UCIOJIb30BaHUS 3aBUCUT OT OOIIETO KOJIMYECTBA LIMKIIOB pabOThI KpaHa 3a CPOK

ero ciyx0bl. Tak, mpu knacce ucnons3osanusg CO YKo LUKIIOB COCTABIISET 0
1,6¥10* mpu C2 — ot 3,2* 10* 10 6,3*10* , mpu C4 — o1 1,25* 10° 10 2,5* 10° u




Tak jpojee 10 C9 — cebime 4* 10° nuknos. Kiace Harpy»KeHus yCTaHABIMBAETCH B
3aBUCHUMOCTH OT K03 (DUIIMEHTa HarpYy>KEHUSsI, OTIpeIesiIeMOoro 1o ¢hopmyJie
K,=>[(Q/Quow)’ Ci] Cs (6.4)

I'ne Qi — macca rpy3a, nepeMeniaeMoro KpaHom ¢ yuciioM HUKIOB C; ;Quon—
HOMHUHAJIbHAS TPY30T0IEMHOCTh KpaHa; C; — YHCIIO MUKJIOB padOTHI KpaHa 3a
cpok ero ciyx6s1, C,= ) C;

ITpu kp<0,063 xnacc Harpyxxenus coctasisier QO0, npu 0,063 <k, <0,125 — Q1,
npu 0,125<k, <0,25 — Q2, npu 0,25<k,<0,5 — Q3, npu 0,5<kp<1— Q 4.

Ecnu ucxoHble JaHHbBIE ISl ONPEICSICHHS] KJIacca HarpyKeHus u
ko3 puIreHTa HCMOIB30BaHNS OTCYTCTBYIOT, TPYIITY PEXUMA JTOMYCKAeTCS
ycTaHaBJIMBaTh 1o npuiaoxeHuto k 'OCT 25546-82. B tabiu. 6.5 npuBoautcs
NepevYeHb MOCTOBBIX U MOJABECHBIX KPAHOB PA3HBIX IPYIIT PEKUMOB PaOOTHI.



Jdannbie 0 MocTOBBIX KpaHax (o TY 24.09.404.—83)

Tabnuya 6.7.

I'py3onogbemMHOCTH Pexu | [Iponer | ['abapuTHBIC M OCHOBHBIC pa3Mephl, MM | Pa3Mepsl onpeaenstonue Harpy3ka na | KoHcTpykTHBHA
M KpaHa MOJIO’KEHUE KPIOKa, MM KOJIECO KpaHa, sl Macca, T, He
Q- 10 kH OoJtee
pabort rOCT
TOJIOBHOT | BCIIOMOTa- | bl 543. Al B B1 H H1 / 11 2 3 max | min | TeJeX | KpaHa
0 KpaHa -
P TEJILHOTO 78%, M
KpaHa KH
16,5
4400 5600 155 44 19,8
22,5 5,5
4400 5600 170 49 23,8
20 5 2K 28,5 260 2400 | 935 | 1120 | 2000 | 1880 | 1250
5000 6200 191 66 31,4
34,5 5,8
5600 6800 230 100 46,0
34,5
16,5
4400 5600 156 44,5 20,1
22,5 59
4400 5600 171 50,5 243
20 5 5K 28,5 260 2400 | 935 | 1120 | 2000 | 1880 | 1250
5000 6200 193 60 31,8
34,5 6,2
5600 6800 231 90 46,0
34,5
16,5 4400 5600 164 48 6,7 22.4
6K 260 2400 | 935 | 1120 | 2000 | 1880 | 1250
22,5 4400 5600 179 55 26,8




28,5 5000 | 6200 200 | 70,5 7,0 34,1
34,5 5600 | 6800 240 105 49,0
34,5
[Tponomxkenue Tadd. 6.7.
16,5 63
233 27,2
22,5 5100 | 6300 70,5
252 32,5
32 5 2K 28,5 88,5 8,2
278 41,3
34,5 5600 | 6800 | 300 | 2750 | 109 | 1600 | 1910 | 2560 | 950 127
0 320 57,4
34,5
16,5 5100 | 6300
236 | 65,5 28,3
22,5
257 69,5 33,3
32 5 5K 28,5 5600 | 6800 | 300 | 2750 1600 | 1910 | 2560 | 950 8,9
109 282 86 41,6
34,5 0
324 124 57,6
34,5 5100 | 6300
16,5 244 70 30,8
22,5 5600 | 6800 255 90 36,3
6K 9,7
28,5 289 93,5 44,5
34,5 331 132 60,6




34,5

[Ipumeuanue: 1- B Maccy KpaHa BKJIFOUEHA Macca TEIEKKHU, 2 — OyKBEHHBIC 0003HAYCHUS pa3MEPOB JIaHbI Ha puc. 6. 2, a
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Puc. 6.2. I'abapuTbl MOCTOBBIX KPAHOB IPY30110IEMHOCTHIO:
a)20u32T1;6) 16T

6.3. CraTnuyeckuii pacyeT CTPOUTEJbHBIX KOHCTPYKIMI

JI1s1 yCTaHOBJIEHUS Pa3MEPOB NONEPEUHBIX CEYEHNUN DJIEMEHTOB CTPOUTEIBHBIX
KOHCTPYKLHUN HEOOXOAMMO, IPEXkAE BCETO, OMPEACIIUTh NepeJatoIecs Ha HUX
ycwins. C 3TOH LENbIO BBITOJIHAKT CTATUYECKUE pacyeThl KOHCTPYKIMM. /11 3T0T0
HATYpPHYIO KOHCTPYKLUIO NPEICTABIAIOT B BUJIE PACYETHON CXEMBI, B MAKCUMAJIbHOU
CTENEHH YUYUTHIBAIOLIYIO YCIOBUS pa0OThI HATYPHBIX KOHCTPYKLIMNA. DTOT BECbMa
Ba)KHBIII MOMEHT BO MHOT'OM IIPEAOIIPEAEIISET CTENIEHb CXOAUMOCTH BBIYMCIICHHBIX U
JNEUCTBUTEBHBIX 3HAUCHUN.

Pacuer cTpouTEnbHBIX KOHCTPYKIMM U UX 3JIEMEHTOB JIOJKEH IIPOU3BOINUTHCS KAK
Ha Harpy3KH, I€UCTBYIOIINE MPU IKCILTyaTalMK 3AaHUI (COOPYKEHUI), TaK U Ha
Harpy3KH, JI€HCTBYIOIINE B IIPOLIECCE U3TOTOBIEHUS, TPAHCIIOPTUPOBAHMS U MOHTaXa
C YYETOM BCEX BO3ACUCTBUM, KOTOPBIM MOTYT IIOJBEPraThCsi KOHCTPYKLIMHU HA
pa3IMYHBIX CTaAUAX padOThI (COOCTBEHHBIN BEC, YCUIIUS IPEIBAPUTEIBHOTO
HAIPSHKEHUS, TEMIIEPATypHbIC BO3IEHCTBYS IIPU TPOIIAPUBAHUY WIIN
ANEKTPOIPOrpeBE, AMHAMUYECKHE BO3ICUCTBUS IIPU TPAHCIIOPTUPOBAHUU U 11p.). [Ipu



ATOM paCUYETHBIE CXEMbI Ha PA3IMYHBIX CTAAUSIX MOHTa)Ka MOTYT CYIIIECTBEHHO
pasnu4dathes. Tak, B mporecce CO3TaHus KECTKUX COSTMHEHUH JIEMEHTOB MEXKIY
co00i#f cTaTHYecKasi HEONPEIETMMOCTh CHCTEMBI OyIeT U3MEHSTHCS, UTO IMOBJICUET
Tak)Ke N3MEHEHUE pacIpeIeIICHUsI BHYTPEHHUX YCHITHIA.

Ycunms B aeMeHTax METaUTMYECKUX, JEPEBSIHHBIX, TIJIACTMACCOBBIX, OETOHHBIX,
KaMEHHBIX, @ BO MHOTHX CITydasx U jKeJIe300€TOHHBIX KOHCTPYKITUI OMPECIISFOTCS 0
MpaBUjIaM CTPOUTEIHHOM MEXAHUKH B TIPEIIIOIOKEHUH YIIPYTroi pabOThl MaTepUAIIOB.
B HEOOX0aUMBIX CIydasx CIeIyeT YIYUTHIBATh MOJATINBOCTH Y3JIOBBIX COSAMHEHNUH,
HEJIMHEHHOCTh paboThl MAaTEPUAJIOB, a TAKKE BIUSHUE TICPEMEIICHUA Ha yCUITUS
(pacuet o neOpMUPOBAHHOU CXEME).

Pacyer »ene300€TOHHBIX KOHCTPYKIIUN B ONIPEACIICHHBIX CITydasx MPOU3BOAUTCS
C YYETOM TepepacipeiesieHrs YCUIINH | 110 TIPEeIeIbHOMY PAaBHOBECHIO (KOT/Ia cCXema
M3JIOMa KOHCTPYKILIUHU MIpe/icKazyema).
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Puc. 6.3. PacueTHasi cxeMa 0JJHOITAKHOT0 KAPKACHOI0 3[1aHUS: a — MoNepevyHasi pama; 0 —
3JIeMEeHT NMPOJ0JbHOI0 pa3pe3a; B — OCHOBHasI CHCTeMAa MeTo/1a NepeMelleHu i



PacuetHast cxeMa 0JJHOATaXHOT'O KAPKACHOTO MPOMBIIIUIEHHOIO 3/1aHUS B
MOMEePEYHOM HampaBlIEHUH, KaK IPaBUIIO, IPEICTABIIAECT COOON pamy ¢ IapHUPHBIM
COEIMHEHHEM pUTreliel ¢ KoJJoHHaMu (puc. 6.3). 3ajenka KOJIOHH B (DyHIaMEHTHI
CTaKaHHOT'O TUIIA CYUTAETCS KECTKOM, Purens pambl, MMeroiel oueHb OOJIBIIYIO
KECTKOCTh (EY=00), cuntaeTcss aOCOIFOTHO KECTKHM.

Ha pamy nepenarorcs cneayronye Harpy3Ku: MOCTOSIHHASL — MAcca MOKPBITHUSA,
KOJIOHH, TTOJAKPAHOBBIX OAJIOK U MTyTEH | T.II.; BpEMEHHAss — CHETOBAas, BETPOBAs U
KpaHoBas. B 0co0ObIx ciydasix (Ipu 3eMJIETPSICEHUSIX ) MOTYT JEHCTBOBATH TAKXKE
celiCMUYECKHE CUIIbI U Ap. Bce BepTrKanbHbIE HATPY3KU BBOASAT B PACUET C UX
(aKTUYECKUMU HKCIEHTPUCUTETAMU OTHOCUTEIBHO LIEHTPOB TAXKECTU CEUCHUM
KOJIOHH. BETpoBY0 pacnpeieIeHHYI0 Harpy3Ky, I€MCTBYIOIIYIO HA KOHCTPYKIIHH,
PacCIOJI0KEHHBIE BBIIIE YPOBHS BEPXa CTOCK, IPU pacUueTe paMbl 3aMEHSIOT
paBHOAEHCTBYrOIIMMU W, (ITOJ0KUTEIBHOE, aKTUBHOE J1aBiieHne) Wy
(oTpulaTenbHOE, MACCUBHOE JaBiieHKe). B mpenenax BbICOThI CTOMKK BETPOBast
Harpyska, nepeiaBaeMasi Ha KOJIOHHY OT CTEH, ITPUKJIA/IbIBACTCS B BUJIE
pacrpeneneHHON Harpy3Ku — MOJIOKUTEIbHOU (, U OTPULATEIBHOM (.

BepTukanbHble Harpy3ku OT KpaHa, CKJIabIBAIOIINECS U3 MACChl MOCTa KpaHa,
MAacChl TEJICKKHA U MACChI IPy3a, MepelaloTcs Ha MOJKPAHOBYIO OaJIKy yepes Kojeca
KpaHa. Hanbosbiiee gaBieHne Ha OJHO KoJieco KpaHa Py.x BO3HMKaeT mpu HanboJee
OJIM3KOM K KOJIOHHE TOJIOKEHUU TEJICKKHU C TPY30M; TIPH 3TOM Ha MPOTUBOIIOJIOKHON
CTOpOHE KpaHa JaBJIE€HHE HA KOJIECO PABHO MUHUMAJILHOMY 3HAUYEHUIO Py

[Ipu pacuere pambl HCXOJAT U3 TPEANOJIOKEHHUS, YTO B 3[[aHUU OJITHOBPEMEHHO
HaxXOJSTCS JBa MOCTOBBIX KpaHa. MakCHUMaJIbHYIO BEPTUKAIbHYIO HATPY3KYy HA CTOUKY
ONPENEIIAIOT OT ABYX KPAaHOB, PACHOJIOKEHHBIX IO OTHOUIEHUIO K pame
HEBBITOIHEHIITUM 00pa3oMm (puc. 6.3, 0).

[TocTpouB TMHNY BIMSIHUSA OMTOPHBIX PEAKIIUN OJHOMPOJIETHBIX MOJKPAHOBBIX
OaJIOK, BBLIYHCIIAIOT:

Dmax=Pmax (}’1"‘ Y2 +1+ Y3)
Dmin=Pmin (y1 + Y2 +1+ Y3) (65)

I'opuszonTanbHas cuia T, BOZHUKAOUIAs [PU MTONEPEYHOM TOPMOKEHHUH TEJIECKKU
KpaHa, IepeaeTcs Ha OJIMH PeNbCOBbIN MyTh. OHA MOKET IEMCTBOBATH KaK B OJIHY,
TaK U B IPYrylo CTOpOHY. ['Opr30HTanbHas cuiia paclpeessieTcsl HOPOBHY MEXKIY

KOJIECAMM KpPaHa, CTOSILIMMH Ha OJJHOM PEIBCOBOM ITyTH.

[Tpu ruOkom moaBece Tpy3a cuia OT OJHOTO KOJIECa COCTABIISICT:

T:=0,05(Q+g) (6.6)
IIpn xecTKkOM noaBece n3-3a MOSABICHUS AOTOJHUTEIBHBIX HHEPLUUOHHBIX CUIL:
T=0,1(Q+g) (6.7)

rac Q — I'PY30IIOALEMHOCTEL KpaHa, g — MaccCa TCJIC)KKHU KpaHa.



Han0ounbliryto nonepeunyo TOpMO3SUIYIO CHITY, IEPEJAOLLYIOC Ha CTOMKY
NONEepeyHO paMbl (Ha ypOBHE BepXa MOJAKPAHOBON OaJIKH) , BBIYUCIISIIOT IO TEM e
JUHUSIM BIUSAHUSA (CM. puc. 6.3,0):

T=tT(yi1ty2t1+ys;) (6.8)

CraTtnueckuii pacyeT paMbl Ha KaXKIblid BUJI HAarpy3Ky IPOU3BOAUTCS OTAEIBHO,
YTOOBI AJI KaXKIOTO PACue€THOTO CEYEHHSI MOXKHO ObLI0 OBl OpaTh Hanbosee
HEBBITOJIHbIE COYETAHUS yCHITUN.

Pambl paccmaTprBaeMoro THma yi00HO pacCUYUTBHIBATH METOIOM MEePEMEIEHUI
(puc. 6.3, B), KAHOHMYECKOE YpaBHEHHE KOTOPOT'O MPH YUYETE MPOCTPAHCTBEHHOM
paboThI KapKaca UMEeT BU/L:

Cnp T Al + Rlp: 0 (69)

raer i 1 Rjp — peakuuu B BBEIEHHOU CBA3M OCHOBHOM CUCTEMBI COOTBETCTBEHHO
OT €IMHUYHOT'O CMEILEHHUSI CTOEK U OT AEUCTBUsI BHEIIHEW HATPY3KHU; Aj —
TOPU30HTAJIBHOE EPEMEILIEHNE BEPXHUX KOHIIOB CTOEK.

[Ipu pacuere pam ¢ 4ncIoM MPoJETOB 3 1 OoJiee Ha BEPTUKAIbHbIE HATPY3KH,
KpOMe€ KpaHOBOM, nepemenieHrne A IpakTHYECKHU MOXKHO IPUHATh PaBHBIM HYJI0. B
ATOM CiIy4ae KaxJas KOJJOHHA PaCCMaTpPUBAETCS KaK OTAEIbHO CTOSIIIAs CTOMKA C
HECMEIIIAEMOM OIIOPOM BBEPXY.

[Ipu neiicTBUM HArpy30K OJHOBPEMEHHO Ha BCE NONEPEYHBIE paMbl 3JaHUS
(HanpuMep, BETPOBOM HArpy3KH, MacChl MOKPBITUS U J1p.) Bee pambl momyvarot
OJINHAKOBBIE TOPU30HTAIILHBIE IEPEMEILIEHNUS; [IOATOMY KaXKIYIO IIJIOCKYIO
MOTIEPEUHYIO PaMy CIeAyeT pacCMaTPHUBATh C YIETOM CMEIICHUSA |, a KO3PHUIIUCHT
Cup=1.

[Ipu KpaHOBOI1 Harpy3Ke B OCHOBHOM 3arpy»aeTcs OJIHA IUIOCKas pama:
OCTaJIbHBIE, MPEMATCTBYS CMEILIEHUIO 3arpyKEHHOUM paMbl (Oarogapst >keCTKOMY
MOKPBITUIO U CBS3SIM), BOBJIEKAIOT B IPOCTPAHCTBEHHYIO paboTy Kapkac 3aanus. [is
pacdeTa clefyeT BRIOpaTh BTOPYIO paMy OJioKa (cuuTasi OT TOpIia Win
A1e(OpMAIIMOHHOTO 111Ba), TAK KaK OHAa OKa3bIBAE€TCS B HAMOOJI€€ HEBBITOAHbBIX
ycnoBusix. [IpoctpancTBenHyio paboTy Kapkaca B 3TOM CIIydae yUYUTHIBAIOT
BBEJICHUEM B KAaHOHUYECKO€ ypaBHeHHE KodpduunenTa C,p, 3HAUEHUS] KOTOPOTO
3aBUCSAT OT KECTKOCTU KPOBJIM, KOJIMYECTBA paM B OJIOKE, KOJIMYECTBA MPOJIETOB paM,
ara KOJIOHH.

3HAYEHHUA I 11 U Rip KAHOHMYECKOTO YPaBHEHHUsI OIIPEACIIIIOTCS KaK CyMMa
OMOPHBIX PEaKUU B BBEJACHHBIX CBA3SX BEPXHUX KOHUOB CTOEK. /{151 CTyneHuaThIx
KOJIOHH JIBYXBETHEBBIX U CIUIOIIHOIO CEYEHUS C OJTHUM 3alEeMIICHHBIM KOHLIOM U
APYTUM HIAPHUPHBIM OTIOPHBIE PEAKIIUK MOTYT OBITH OMPEENICHBI 10 hopMyiam,
npuBeAeHHBIM B Ta01. 6.8. [IpuMep onpenenenus Harpy30K Ha MOMEPEYHYIO pamy
OJIHOATAKHOTO 3JaHUS U CTATUYECKUI pacueT paMbl IPUBEJICHBI B pasneie 6.4.



Tabnuya 6.8.

a) N
@ opMyJIbI JJIS OnpeeIeH s 0
OIOPHBIX PeaKIMii KOJOHH I S
(1ByXBeTBEBBIX (2) i
U CILJIOIIHOTO (0) ceueHmii) )
0
Y/ T N S
0
oW

e

(xema 0 B {xema 0 B
IaepyxeHusa NopHas pearyus Jaepyxenus nopHaz peaxyus
< B
_ 3Ealn
SaEnmy . _3Mleg)
= 2(1+k+k)
Bi:;’jffjfl-ﬁk) 5 3Mn(2-n)
HRHK " 2(1+k+k.)
. B B8
I’ 5=% ) g 3ptl1scks 133(1ec ]
SEAREAE - 8(1+k+k:)
g‘ . B E - Z
T p
— p=L(dek) g PLB1-QK-(3+)(1-0,) sk ]
l ks 8(1+k+k:)

[Ipumeuanue: 1. a=a/l; k=0’(L,/I;-1); k=(1-0°) I, /8n%; =Ac*/2; A u I — nnomanp u
MOMEHT WHEPIINH CEUCHUS OJHOU BETBU; 1 — YHCIIO MAHEJIeH JTBYXBETBEBOW KOJIOHHBI.
OcTtanpHbIe 0003HAYEHHUS CM. B Ta0JI. 6.8.

2. Ilpu onpeniesIcHUU peakIuu B CIUIOIIHBIX KOJIOHH CIeayeT B (hopmyJax,
IPUBEACHHBIX BBIIIIE JJIS IBYXBETBEBBIX KOJIOHH, MPUHATH K;=0, a MOMEHT uHepnH /,
HIDKHEH TTOJIKPAHOBOW YaCTH KOJIOHHBI OMIPENENATh, KaK IS CIIONIHOTO CEYCHMUSI.



[Tpu pacueTe MOHOJIUTHBIX U COOPHBIX KEJIe300€TOHHBIX MePEKPBITUI MHOTO3TAKHBIX
3/IaHUH TJIaBHbIC OAJIKK IMEPEKPBITHI, Ha KOTOPBIE OMMPAIOTCS BTOPOCTEIICHHBIC
OaJIKy, IPEACTABISIOT COOOM, KaK IMPaBUIIO, MHOTOIIPOJICTHBIC OaJIKU, HArPYKEHHbBIE
COCPEIOTOYECHHBIMU CUJIaMH. B cripaBoYHHKaX MPUBOAATCS JaHHBIC JJI TOCTPOCHHUS
OTHOAOIINX 3ITIOP U3rHOAOIINX MOMEHTOB M MOTIEPEYHBIX CHJI B PABHOTIPOJICTHBIX
Oajkax.
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Puc. 6.4. IlocTtpoenune orndaromieii 3M0OPbl MOMEHTOB HePa3pe3aHHBIX Ke1e300eTOHHBIX 0aJ10K
NPH pacyeTe ¢ y4eTOM MepepacinpeaeeHus yCuJamii

XKene3o6eToHHbIE OAJIKU CIIEyET PaCCUNUTHIBATH C YUETOM IepepacipeieneHus
BHYTPEHHMX ycuiui. [Ipu paBHOMEpPHO pacnpeneieHHOM Harpy3Ke IMOCTPOCHUE
oru6aromiel SMopsl U3rUOAIOIIMX MOMEHTOB T Hepa3pe3aHHbIX jKeJIe300€TOHHBIX
0aJIOK, paCCUMTAHHBIX C YUYETOM NEPEPaCIPECIICHUs] YCUIIUH, BBIIIOJIHAIOT 110
3HaYEHUSIM MOMEHTOB, BBIYMCIIEHHBIX IO (hopmyIie:

M= (g+p)I? (6.10)

rne » — K03 PUIMEeHT, IPUHUMAEMBIH ISl ONPEICTICHUS MOJI0KUTEIbHBIX
MOMEHTOB 110 pucC. 6.4, a 1715 ONpeieJIeHHs OTPULIATEIbHBIX MOMEHTOB — IO Ta0.
6.9; (g+p) — noJiHasg MOCTOSTHHAS U BPEMEHHAs1 pABHOMEPHO-PACIPEIETICHHbIE
pacyeTHbIEC HAIPy3KH



7. LSS 7

Puc. 6.5. PacueTHble cXeMbl MHOT03TaKHBIX pam

MHorosTa>kHble MHOTOIIPOJIETHBIE paMbl KAPKACHBIX 3aHUH UMEIOT, KaK
MIPaBUJIO, PETYIISIPHYIO cXeMy (puc. 6.5). Y3Ibl CTOEK TaKUX paM UMEKOT IPUMEPHO
paBHBIE YTkl TOBOPOTA, TO3TOMY HYJIEBBIE TOUKH 30D MOMEHTOB PACIOIaratoTCs
MOCEepPEANHE, CTOEK, YTO MO3BOJIAET PACWICHUTh MHOTO3TAXHYIO paMy Ha sl
OJTHOATaXHBIX (pHc. 6.5). B cipaBoyHMKaX U y4eOHOW TUTEpaType MPUBOIATCS
JaHHBIE U1 OTIPE/IeIeHUs M3rH0aI0IINX MOMEHTOB B PUTEJISIX paM, 110 KOTOPBIM

MOKHO TAaK>KC BBIYUCIIUTL YCHIINA B CTOMKAaX.
Tabauya 6. 9.
3HaueHue K03(PPUIIHEHTOB ¢ JIJIsl ONpPe/IeeHUsI OPAUHAT OTPUIATEILHBIX MOMEHTOB B
CPeIHHX MPOoJeTax 6aJ0K B 3aBHCHMOCTH OT COOTHOIIEHHUS] HATPY3KH

Homepa Touek

p/g
5 6 7 8 9 10 11 12
0,5 -0,0715 | -0,010 | +0,022 | +0,024 | -0,004 | -0,0625 | -0,003 | +0,028
1 -0,0715 | -0,020 | +0,016 | +0,009 | -0,014 | -0,0625 | -0,013 | +0,013

1,5 -0,0715 | -0,026 -0,003 +0,000 -0,020 | -0,0625 | -0,019 -0,004

2 -0,0715 | -0,030 -0,009 -0,006 -0,024 | -0,0625 | -0,023 -0,003

2,5 -0,0715 | -0,033 -0,012 -0,009 -0,027 | -0,0625 | -0,025 -0,006

3 -0,0715 | -0,035 -0,016 -0,014 -0,029 | -0,0625 | -0,029 -0,013

3,5 -0,0715 | -0,037 -0,019 -0,017 -0,031 -0,0625 | -0,029 | -0,0715

4 -0,0715 | -0,038 -0,021 -0,018 -0,032 | -0,0625 | -0,030 -0,015

4,5 -0,0715 | -0,039 -0,022 -0,020 -0,033 | -0,0625 | -0,032 -0,016

5 -0,0715 | -0,040 -0,024 -0,021 -0,034 | -0,0625 | -0,033 -0,018




Tabnuya 6.10
3HayeHue S

Cxema zazpywenus S Cxema za2pyweHus S
KOHCONLHOU Fanku cBododno onepmol danku
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Onpenenenne nporu6oB 6aa0k. [Ipu oTHOIIEHNN TTpOJIeTa OAJIKK K BBICOTE
h/1>10 1 mocTosIHHOM ceueHuu At CBOOOIHO ONEPTON MIIM KOHCOJIBHOM Oanku
Iporud AO0MYCKAETCs ONPENEIATh 10 KPUBU3HE 1/, BBIYMCIEHHON JUIsl CEYEHMSI C
HanOOoNbIIUM U3rH0arIuM MOMEHTOM. [Ipu 3TOM KpUBHU3HBI B OCTAJIHBIX CEUEHUAX
NPUHAMAIOTCS U3MEHSAIOIUMUCS MPOMOPLUOHAIBHO U3THOA0OIIMM MOMEHTaM. B atux
cilydasx Iporuo:

f=(1/r,)SI? (6.11)
r7ie KpUBU3HA MPH ynpyroi padore 6anok 1/rm =Mmax/ (EL), ipu HEynpyroi (mms
XKene300eTOHHBIX 0aiok) — 1o 1. 4.23 [40], a mpu HaMWYWK TpemuH — 1o 1. 4.24
[40]; S— xoaduruent, onpeaensemsiii mo tad. 6.10.
[Tpumep pacuera cOOpHOro 0aIOYHOTO KEIE300€TOHHOTO MOKPBITHS IPUBE/IEH B
pazzaene 6.4.

ITpu paboTe HaJl AUIIIOMHBIM IPOEKTOM HEOOXOIMMO MOJIb30BATHCS
cootBercTByomuMu CHullamu u nocobusamu. Tak, npu IpoOeKTUPOBAHUU U pacyeTe
OETOHHBIX U KEJIEe300€TOHHBIX KOHCTPYKIIUH ClIeyeT PyKOBOJACTBOBATHCS
nonoxernusimu CHull u cBogos npasun (CIT): CIT 20.1333.2011 [26]; CIT 63.13330.
[29]; CI122.13330.2011; CIT 52-102-2004; CII 52-101-2003. Kpome Toro, o
OTJEJIbHBIM BUAAM KOHCTPYKLMN U pa3InYHbIX MAaTEPUAIOB pa3pad0TaHbl
PYKOBOJICTBA M PEKOMEH1allnU. B TOMOIb MTPOEKTUPOBIIMKAM U3AaHbI TAKXKE
CIPaBOYHMKHU U MHOTOYMCIIEHHAs CHELMalIbHAs JINTEpPaTypa, NEPEeUEHb KOTOPBIX J1aH B
KOHIIE KHUTH. bosee moipoOHbIN CIIUCOK IMTEPATypPbl UMEETCS B CIIEIUAIIBHOM
oubnnorpaduueckom ykaszaTene.






6.4. IlpumMepbI NPOEKTUPOBAHUA KeJ1€300€ TOHHBIX KOHCTPYKIMH
6.4.1 Pacuer nonepe4yHoil paMbl 0JJHOITAKHOT0 MPOMBILIJICHHOT 0 31aAHUS
KoMnoHoBKa nonepeyHoil paMbl M onpeae/ieHHe Harpy3oK

KomnoHoBKa mornepeyHor pambl BBITOJIHAETCS 0 JAHHBIM HHIWBHIYAJIbHOIO
3aJaHusl M3 THUIOBBIX COOPHBIX 3JEMEHTOB JKENE300€TOHHBIX KOHCTPYKIUH,
CBEACHUS O KOTOpBIX coaepxkarcs B npuioxeHusix [V-VII. KoucrpykTuBHas
cXema TMOIMEpPEeYHON paMbl COCTABJSIETCS MO OOIMMM TPEOOBAHUSM THIH3AIUU C
y4E€TOM IIara KOJIOHH M TPY30MOABEMHOCTH MOCTOBBIX KpaHOB. COOpHBIit
KEJIe300€TOHHBIM  KapKac 3JaHUs TMPOCKTHUPYETCs C HaJWYhMeM CBsi3ed B
MPOJIOJIbHOM  HAIpaBJICHUU M Pa3pe3HbIMU  COOPHBIMHU  KeJIe300€TOHHBIMU
MOJIKPaHOBBIMHU OaJIKaMHu.

Ilonepeunyto pamy OJHOAITaKHOTO IPOMBIIIJIEHHOIO 3JaHUSA PACCUUTHIBAIOT HA
NEUCTBUE: TOCTOSHHOM Harpy3kh (OT Beca KOHCTPYKUMWA TOKPBITUSA, CTEH,
MOJIKPAHOBBIX OaJIOK M KOJIOHH) M BPEMEHHBIX HArpy30K, COCTOSAIIMX U3 KPAHOBBIX,
CHErOBOM M BETPOBOM HAarpy3oK. BemnuumHBl Harpy3oK JOJDKHBI OIPENEIsAThCS
corjacHo [26].

JIns npumepa BO3bMEM CIIEAYIOLIME UCXOIHbIE JaHHBIE:

llar KONOHH B MNPOAONbHOM HanpasneHum,m—6.00

YnCno NponeToB B MNPOAOJILHOM HanpasieHUu — 5

YnCno NponeToB B MNOMEpevyHOM HanpasaeHun - 2
BbiCOTA A0 HM3Aa CTPOMWIBHOW KOHCTpyKuumu,m - 12.00
TN CTPONUIbHOM KOHCTPYKUMM U nponeT - BAP-18
FPy30MNOAbEMHOCTb MOCTOBbLIX KpaHoB, TC - 32/5

TN KOHCTPYKUMW KpOBIU — 4

TN U TONWMUHA CTEHOBbIX MaHenenm — MCA-240

PanWoOH cTpouTenbcTBa - leH3a
TN MEeCTHOCTU - A

Knacc oTBeTCTBEeHHOCTU 3A4aHUA - KC-2

Pemienne. KoMIIOHOBKY IOINEpEeYHOM paMbl IMPOU3BOAUM B COOTBETCTBHH C
TpeOOBaHUSAMU TUIHU3ALUU KOHCTPYKTUBHBIX CXEM OJHOITAXKHBIX IPOMBIIIIEHHBIX
3naHui (cM. puc.6.6).

HaxomguM  BBICOTY  HAOKpaHOBOM  4YacTH  KOJIOHH, MpPHHHMAs  BBICOTY
noakpadoBor Oanku 0,8 M (mo mpmioxenuto VI), a xpanooro mytu 0,15 M ¢
y4e€TOM MHUHUMAJIbHOTO Tabapura NpUOMIDKEHUS KpaHa K  CTPONUIBHOMN
KoHCTpyKuuu 0,1 M U BBICOTHI MOCTa KpaHa Tpy3omnoabeMHocTbio 32/5 T H,= 2,75
M (cm. npusoxerue VIII):



H,>275+0,8+0,15+0,1 =3,8m.

C ydyetoMm yHH(UKAIMU pa3MepoB KoJIoHH cepuu 1.424.1 (mpunoxenue 1V)
Ha3HadaeM H, = 3.9 M.

BbicoTy moiKpaHOBOW YacTH KOJIOHH OMpeJIeNIsieM I10 3aJJaHHOM BBICOTE A0 HU3a
CTPONMJIbHON KOHCTPYKIMH 12 M 1 oTMeTKH oOpe3a pynaamenta — 0,150 m npu H,=

=39m: H,=12,0-39+0,15=8,25m.

Paccrosinue oT Bepxa KOJIOHHBI JJO YPOBHS TOJOBKHM MOJKPAHOBOI'O pEjibca
COOTBETCTBEHHO OyneT paBHo y =3,9 — 0,8 —0,15=2,95 m.

JIisi Ha3HayeHus1 pa3MepOB CEUEHUN KOJIOHH MO YCIIOBUIO MPEAETbHOM TMOKOCTH
BBIYMCIIUM MX pPAaCUETHBIE JJIMHBI B COOTBETCTBUM C TPEOOBAHUSIMHU TaOJIUIIBI

I11.3 mpunosxxenus I11. Pe3ynbratel npeacTasieHs B Tabuumie 6.11.

Tabnuya 6.11
PacueTHble 1IMHBI KOJOHH (/)
IIpu pacyere B JIOCKOCTH MOINEPEYHON paMbl

Yacrp B nepnenaukyasp-

KOJOHHBI IPHA Y4YeTe HAI'PY30K 0e3 yYueTra HArpy3ok HOM HAaIpaBJICHUH
0T KpaHa 0T KpaHa
—+ —
H;)Infpg};;m” 1oH=1,08,25= —11 ’5(5125522)9 = 0,8 Hi=0,8-8,256,6
TR =12,375 M ~1L28,2543,9)= OSSO N
=14,58 m

H

ViKpanoBa 2H=2-3,9=7.8M 2,5H=2,5-3,9=9,75m | 1,5H>=1,5-3,9=585m

H,=39m

CornacHo TpeboBaHusM HOPM [29], pa3smepnl ceYeHUN BHEIEHTPEHHO CXKAThIX
KOJIOHH JOJKHBI TPUHUMATHCA TakK, 4TOObI WX THUOKOCTH [lo/r (lp/h) B mroOOM
HaIlpaBJICHUH, KaK MpaBuiio, He mpesbimaia 120 (35).

CrnenoBaTenbHO, 1O YCJIOBHIO MaKCHUMaJbHOM THOKOCTH BBICOTA CEUCHUS
MOJKPAHOBOM YAaCTH KOJIOHH JOkHa ObITh He MeHee 14,58/35 = 0417 M, a
HajkpaHoBot 9,75/35 = 0,279 m. C yderom TpeOoBaHUM YHH(PHUKAIUU IS
MOCTOBBIX KpPaHOB TPY30MOABEMHOCThIO Oosiee 30 T mNpUHUMAeM TOTIEPEUHBIC
CEYEeHMs KOJIOHH B HaA- KpaHoBoil yactu 400%600 MM.

B noakpanoBo# yactu 15 KpailHUX KOJIOHH HazHadaeM ceueHue 400x700 mm, a
st cpenneit — 400800 Mm. B 3TOoM ciydae ymoOBIETBOPSIIOTCS TPeOOBaHHS IO
rud- KOCTM M PEKOMEHJAIMU MO0 HA3HAYEHHUIO BBICOTHI CEUEHHUS MOJKPAHOBOM

4yacTu KOJIOHHBI B mpenenax (1/10... 1/14)H; =(1/10 ... 1/14) 8,25 =0,825 ... 0,589
M.



B cootBeTcTBUM € Tabnuieil rabapuToB KOJOHH (npuiioxkenue [V) u Ha3HaueH-

HBIMUA pa3MepaMu MOIMEPEYHBbIX CEUCHHM NPUHUMAEM JJii KOJIOHH KpailHero
psiga mo ocu A HoMmep TUMa onaixyOku 4, a IJsi KOJOHH cpefaHero psna no ocu b
HOMEp TuMa omnaxryoku 9.

CTponuibHyl0 KOHCTPYKIIMIO TNPUHUMAEeM B BHUJE JBYXCKAaTHOM penieT4aTon
Oanku Tuna bJ/IP18.

[lo mpunoxenuto V HazHayaem wmapky Oanku 1BJ[P18 ¢ wHomepom THma
onany0o4yHoil dopmbl 1 ¢ MakCHUMalbHOW BBICOTOM B cepeauHe mpoiieta 1,64 M
(06beM GeToHa 3,46 M).

[To mpunoxenuto VI HazHauyaem TUI IJIUT NOKPBITHS pazMepoMm 3xX6 M (HOMep
Tuna onanyoounor ¢opmsel 1, BbeicoTa pedpa 300 MM, mpuUBEAEHHAs TOJIIUHA C
Y4€TOM 3aJIMBKH IBOB OETOHOM 65,5 MM).

CocTaB KpOBJY MPUHUMAEM COTJIACHO puC.6.7, TonmuHa KoTopoid 100 mm.

[IpoekTupyeM HapyKHbIE CTEHbI B BHUJE COOpPHBIX HABECHBIX TMAaHENCH W 3
s4yerucToro OeTtoHa Mapku 1o mioTHoctd D800 Ttommmuon 240 mM. Pasmepsl
OCTEeKJIEHHs Ha3zHayaeM 1m0 npwioxkeHuto VII ¢ yderom rpy3onoabeMHOCTH
MOCTOBBIX KPaHOB.

Pe3ynpTaThl KOMIIOHOBKM TIONEPEYHOM pambl 3[aHUS MPEACTaBICHbl Ha
pUcyHkax 6.6 m 6.7.

OmnpeneJieHue MOCTOSIHHBIX M BpEMEHHBIX HATPY30K HA NMONEPEeYHYI0 pamy.

Ilocmosannvie Haepysxku. PacripeneneHHble TIO MOBEPXHOCTU HArpy3kd OT Beca
KOHCTPYKIIMH MOKPBITHS 3aJJaHHOTO THMa (puc. 6.7) npuBeaeHbl B Tadsumie 6.12.

C yderoMm miara KOJOHH B MPOJOJBHOM HampaBiieHUH 6 M U KO3 uUlMeHTa
HaJ€KHOCTH 0 OTBETCTBEHHOCTH 31aHus p, = 1,0 (ypoBeHb orBeTcTBeHHOCTH II)
pacyeTHas TIOCTOsIHHasi Harpy3ka Ha 1| M purens pambl OyAeT paBHa g =
3,787-6,0-1,0 = 22,72 xH/m.

HopmatuBHast Harpy3ka oT | M° CTEHOBBIX NaHeseil U3 SUEHCTOro GeToHa
Mapku D800 mipu Tommuue 240 mm coctaBur 8,8:0,24 = 2,112 kH/™M?, Te 8,8 kH/M® —
IUIOTHOCTh SYEUCTOTO OeTOHa.
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Caot epabBus, BmonnenHozo B bumym
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Tabnuya 6.12

MocTosinHas Harpy3ka ot 1 M” moKpbITHS

HopmaTtuBHas Kooppuue Pacuerna
JJIeMeHTbI KPOBJIH Harpy3ka, Hr sl HArpy3ka,
CH/ HA/IEXKHOCTH CH/
1o Harpy3kKke,
Kposiasn:
Ca0ii rpaBusi, BTOILUIEHHBI B OUTYM 0,16 1,3 0,208
I'uapou3osinuoHHbI KOBeEp — 2 0.12 13 0.156
cios «TexHosaacr
AcdanbToBas cnmmas(é =20 MM, 0.36 13 0.468
p =18 kH/m")
MunepanoBaTHbIe HJII/IT;)I () 0.16 13 0.208
=50 mMm, p = 3,2 kH/m")
O0ma3ouHasi mapou30asIIus 0,05 1,3 0,065
PeOpucrbie MIUTHI NOKPBITHSA
pazmepoM 3X6 M € y4eTOoM 3aJIMBKH 1,637 1,1 1,801
mwBoB(J = 65,5 mm, p = 25 kH/™m")
Pemeryaras 6anxa (Vs =3.46 npo-
Jget 18 M, mar KoJ10HH 6 M) 0,801 1,1 0,881
3,46+25/(18,0+6,0)=0,801 xH/m*
HToro 3,787

HopmatuBHast Harpys3ka oT 1 M° OCTEK/ICHHS B COOTBETCTBHH C MPHIIOKEHHEM
VII pasra 0,5 kH/m’.
PacueTHble Harpy3KU OT CTEH U OCTEKJIEHUSI OKOHHBIX MEPEIIETOB:
e Ha yyacTke Mexnay ormeTkamu 11,4 u 13,8 m
G1=2,46,0-2,112-1,1-1,0=33,45 xH;
® Ha yyacTke Mexay orMeTkamu 7,8 u 11,4 m
G>,=(1,2:6,0-2,112+2,4:6,0-:0,5)1,1-1,0=24,64 xH;
e Ha yyacTtke mexay ormetkamu 0,0 u 7,8 m
G;=(1,2:6,0-2,112+6,6-6,0-0,5)1,1-1,0=38,5 kH.
PacueTHbie Harpy3ku OT COOCTBEHHOTO Beca KoJoHH. KoyioHHa
1o ocu A:
® [IOJKPAaHOBAs 4YaCTh C KOHCOJIBIO:
G4 =(0,7-8,25+0,6:0,6 +0,5-0,6:0,6)0,4 - 25- 1,1 - 1,0=69,46 xH;
® HAJKpaHOBas 4acTh:
G4»=04-0,6-3,9-25-1,1-1,0=25,73 xH;



® UTOrO:
Gs=Ga1+ Gp=69,46 + 25,73 = 95,2 xH;
Komnonna no ocu b:
® [I0JIKPAHOBAsl YaCTh C KOHCOJISIMHU:
Gs1=(0,8-8,25+2-0,6 - 0,65+ 0,65-0,65)0,4 -25- 1,1- 1,0=285,86 xH;
® HaJKpaHOBas 4acTh:
Gsy = Gy =25,73 xH;
® HTOrO:
Gs=Gs; + Gs= 85,86 +25,73=111,59 kH~= 111,6xH.

Pacuernas Harpy3ka oT COOCTBEHHOI'O Beca IMOJKPAHOBBIX 0ajok (1o TalJI.
VI1.2npunoxenuto VI) u kpanosoro nytu (1,5 kH/M) Oynert paBHa:

Gs=(35+1,5-6,0)1,1-1,0 =48,4 xH.

Bpemennvie nacpysku. CHeroBas Harpyska Jig pacdera IONEpeuyHOl pambl
MPUHUMAETCS PAaBHOMEPHO PACIPEICICHHOM BO BCeX MpOJIeTax 3JaHusl.

HopMaTHBHOE 3HAYCHHE CHErOBOH HArPY3KH Ha | M IOKPBITHS OIpPEaeseM Mo

dopmyie (10.1) [26]:

So=0,7ceciit Sg=0,71,0-1,0:1,0'1,8 = 1,26 kH/™,

rae ¢, = 1,0 — koappuuueHT, yauThIBaIOIIMNA CHOC CHETa OT BETPa, MPUHAT 1O
dopmyne (10.4) [26];

¢: = 1,0 — Tepmuyeckuit ko3pduipent, npunar no ¢popmyiie (10.6) [26];

1= 1,0 — ko3¢ durmeHT nepexoia OT Beca CHETOBOTO TTOKPOBA 36MJIM K CHETOBOM
Harpy3ke, IpuHsT B COOTBETCTBHM C 1. 10.2 [26];

2 .
Sy = 1,8 kIIa — Bec cHEroBoro nNokposa Ha | M” rOpU30HTAILHON TIOBEPXHOCTH

semun Jyist T. [lensa (111 cueroBoii paiton) B coorBeTcTBuM ¢ Tabsmmei 10.1 [26].
PacueTHOe 3HaUEHNE CHETOBOW HArpy3KH OyIET PaBHO:

S =Soy,=1,26"1,4 = 1,764 xHN,

rae yr= 1,4 — ko3 PpULUMEHT HaIeKHOCTHU IO CHETOBOM Harpy3Ke COIIacHo II.
10.12 [26].

[Ipu sTOoM mnurtenbHas cocrapistomas Oyaet paBna 0,7-1,764 = 1,235 KH/MZ,

rae kodddurment 0,7 npunst mo 1. 10.11 [26].

Tornma pacueTHast Harpy3ka OT CHera Ha 1 M puresns pambl ¢ YYETOM Iara
KOJIOHH B ITPOJIOJIbHOM HaIIpaBJIEHUH U KJ1acca OTBETCTBEHHOCTH 3/1aHUs Oy 1eT
paBHa:

psn=1,764 - 6,0 - 1,0=10,58 xkH/m.
JImuTenbHO NEUCTBYIOMIAs YaCTh CHETOBOM HArpy3KU COCTABUT:
Psni=1,235-6,0 - 1,0="7,41xH/m.



Kpanoevie naepysrxu. Ilo npunoxenuro VII Haxogum rabapuThl U Harpy3kd OT
MOCTOBBIX KPaHOB Ipy30noabeMHOCThIO0 O = 32/5 1 (313,9/49 xH):

® [IMpHUHA KpaHa By = 6,3 M;

e 0azakpaHa A= 5,1 m;

® HOPMATHBHOE MaKCHUMAaJIbHOE JIaBJIEHUE KOJIeca KpaHa Ha MOJAKPAHOBBINA pebC

Praxn =235 xH;

e Macca Tenexku G; = 8,7 T;

e oOmas macca kpana Gy = 28 T.

HopMatuBHOe MUHMMaNIbHOE JaBJIEHHWE OJHOTO Kojieca KpaHa Ha MOJKPaHOBBIN
penbc (npu 4 Konecax):

Poingy = 0,5(0 + Ok ) — Praxn = 0,5(313,9 +28-9,81) =235 = 59,3 kH.

HopMmartuBHas ropu3oHTanbHas Harpyska Ha OJHO KOJECO KpaHa, HalpaBJeHHAS
MOMepeK KPaHOBOTO NYTH W BbI3bIBa€Mas TOPMOXKEHUEM TENEKKH, MPU THOKOM
MoJIBECE rpy3a OyAeT paBHa:

7,=0,5-0,05(Q + 0r)=0,5-0,05(313,9 + 8,7-9,81) = 9,98 kH.

PacueTHpie KpaHOBBIE HArpy3kd BBIUMCISIEM C y4eToM KO3 (UIMEeHTa
HaJEKHOCTHU 110 Harpys3ke yy= 1,2 corsmacHo 1. 9.8 [26].

OnpenenuM pacdyeTHbIC HArpy3Kd OT JABYX COJMKEHHBIX KpPAHOB IO JIMHUHU

BIUsHUS (puc. 6.8) 6€3 ydera kodphuireHTa CoueTaHus .
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Puc. 6.8. J/Ilunusi BJAUSIHUS TaBJIeHUSI HA KOJIOHHY U YCTAHOBKA KPAHOBOI Harpy3ku
B HEBBITO/IHOE T10JI0KEHHEe

¢ MAaKCHMAaJIbHOC NJaBJICHUC HA KOJOHHY:
Dipax = Pmax,n yfzy Yn = 235 - 1,2 ) 1,95 ’ 1,0 = 549,9KH, rae Zy—

CyMMa OpAMHAT JIMHHUU BiusHud, 2, =0,8+1+0,15=1,95;



¢ MHHUMAJIBHOC OJAaBJICHUC HA KOJIOHHY:
Dmin:Pmin,anzy' V= 59,3 : 1,2 1,95 ' l,O: 138,73KH,
¢ TOpPMO3Has IOICpCUHAsd HAI'PY3Ka Ha KOJOHHY:

IT'=T,y 2y yn =9,98 -1,2-1,95 - 1,0=23,33 xH.

Bemposas mnaepysxa. llenza pacnonmoxkena Bo Il BeTpoBoMm paiioHE 110
CKOpOoCTHBIM Hamopam Betpa. Cornacuo m. 11.1.4 [26] HOpMaTMBHOE 3HA4YECHUE
BETPOBOTO JaBiieHUs: paBHO wy = 0,3 kIIa.

Cormacuo 11.1.5 [26] sxBuBanenTHas BeicoTa z, = h = 14,04 M, Tae & — BrICcOTa

snanus. Koadourment k(z,), yIUTHIBAOMIMIA W3MEHEHHE BETPOBOTO JIaBIICHHUS
C Y4ETOM 3KBHMBAJIEHTHOM BBICOTHI BeIUKCIsieM 1o dhopmyne (11.4) [26]:

k(ze)=kio (z. /10 Y** = 1,0 (14,04/10)"° = 1,107,

rae mapametpbl ko = 1,0 u a = 0,15 npunsatel nmo Ttabmune 11.3[26] nns
3aJJaHHOTO TUIIA MECTHOCTH A.

HopmatuBHbie 3HAYeHHsT CpPEOHEN COCTABISIOIIEH BETPOBOM HATPY3KH Wiy
onpezenseM no popmyne (11.2) [26]:

® ]Il HABETPEHHOM CTEHBI W,=Wy k(z.)c.= 0,3-1,107-0,8 = 0,266 klla;

® Il MOJBETPEHHON CTEHBl W, = Wy k(z.)c..= 0,3-1,107-0,5 = 0,166
klla; roe aspogunamuyeckue kodpdunuentsl c, = 0,8 u c.. = 0,5 NPUHATHI 11O
tabmume /1.2 [26].

[TynbcarmoHHYI0 COCTABIISIONTYIO BETPOBOW HATPY3KH Oy1€M BBIYUCIISITH 110
dbopmyne (11.5) [26], cnenys ykazanusm npumedanus k m. 11.1.8[26].

st aToro HaxoauMm Kod(h(HUIMEHT myJbcalliyd JaBieHUs BeTpa 1o Qopmyie
(11.6) [26]:

Aze)=Cio (z/ 10 ) *=0,76 (14,04/10) " = 0,722,

rae mapamerpol (o = 0,76 u o = 0,15 npunarel nmo Tabmune 11.3[26] nns
3aJJaHHOTO TUIIAa MECTHOCTH A.

I[To Tabmume 11.6 [26] onpenenseM Kod(PPUIUEHT TPOCTPAHCTBEHHOU
Koppensanuu Tynbcanuii nasinenus v = 0,748 (mpu BbicoTe 3manus h=14,04 M u
JUTMHE 3[aHUs PaBHOM MPOM3BEICHUIO 11ara KOJIOHH B MPOJ0JIbHOM HAMpaBJICHUU Ha

YKCJIO MPOJIETOB B MPOJOJIEHOM HalpaBieHUH M0 3afaHuto: 6,0 - 5 = 30 m).



Tenmepp MOXHO  BBIUYHUCIWTH HOPMATHBHBIE 3HAYEHUS  MYJIbCAIIMOHHOMN
COCTaBJIAIOLIEH BETPOBON HArpy3ku w, o ¢popmyie (11.5) [26]:

® I HABETPEHHOM CTEHBI W,=W,((z.)v= 0,266 -0.722-0,748 = 0,144 «l1a;

® IS NOABETPEHHOM CTEHBI W)= Wy, ((ze)v = 0,166-0,722-0,748 = 0,090 xIla.

Torna, cormacuo ¢opmyiel (11.1) [26] ¢ yueTom ko3 duiinenTa HaeKHOCTH IO
Harpyske yr = 1,4 , mara KoJIOHH 6 M U ¢ y4eToM KO3 pULIHEeHTa HaJie)KHOCTH T10 Ha-
3Ha4YeHUIO0 31aHus ¥,= 0,95 moiayuyuM cieayronme 3Ha4eHusl paCY€THBIX BETPOBBIX
Harpy3oK:

® paBHOMEpPHO-pACIpE/EeICHHAs Harpy3ka Ha KOJOHHY paMbl C
HABETPEHHOM CTOPOHBI:

wi= (Wn +wp) 7L ., =(0,266+0,144)1,4-6,0-0,95= 3,27 xH/wm;
® TOXE, C MOABETPEHHOW CTOPOHBI:
W= (W twy) v L v, =( 0,166 +0,090)1,4-6,0-0,95= 2,04 kH/m;

® pacueTHas COCPeJOTOUYCHHAsl BETpOBas HAarpy3ka OT JaBJICHUS BETpa Ha
OTpaXKIAIOIINE KOHCTPYKIMU BhIIIE OTMETKH 12,0:

W= (wi+ wa) (h—hyue) = (3,27 +2,04):(14,04—-12,0)=10,83 xkH.

PacuerHass cxema TmorepeyHOl paMbl C YKa3aHHMEM MECT MNPUIIOKEHHUS BCEX
Harpy3oK NpuBe/ieHa Ha PUCYHKE 6.9.

[Ipu omnpeneneHUH HKCIECHTPUCUTETA OIOPHBIX JIABJICHUH  CTPOMUIBHBIX
KOHCTPYKITUH CIIeyeT TPUHUMATh PACCTOSIHUSI CHJI 10 pa30MBOYHBIX OCEH KOJIOHH B
COOTBETCTBHUHM C UX PACUETHBIMU MPOJIETAMHU IO MPUIIOKEHUIO V.

Pe3ynbTaThl cTaTUYECKOrO pacuera paMbl C MOMOIIBI MPOTPaMMbl MPUBEICHBI
JUIS. KOJOHHBI 1O ocu «A» B Tabmuue 6.13. Ha puc. 6.10 mpuBeneHbl SIIOPHI

H3FH63.IOH.IHX MOMCHTOB B KpaﬁHe KOJIOHHE IT0 OCH «A» OT BCEX BHUIOB 3arpy>KCHHUA.



Puc. 6.9. PacueTrHasi cxema nonepe4Ho pamMmbl
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Tabnuya 6.13

Pe3yabTarhl CTATHYECKOT0 pacyeTa NonepevHol paMbl JJIS KOJTOHHBI 10 0CH «A»

H ¥ € M n M R B C & 4 & H W A X {(Cunel - B KH ; MOMEHTH — B KH.M )
G ________________________________________________________________________________________________
M Harpy3&Ka: 1-1 2-2 3-3 4-4 5-5 6-6
E ___________________________________________________________________________________________
[ M M M M N M M M M M N M Q
1 NoCTOAHHARA 194.29 19.43 226.07 1.66 250.52 .23 319.92 6.59 319.92 .40 385.91 -5.78 -1.50
2 CHeroeaa Ab 90.49 9.05 90.49 6.08 90.49 5.13 90.49 .60 90.49 -3.55 90.49 -7.70 -1.01
3 CHeroeaa Ab, L 63.35 6.33 63.35 4.26 63.35 3.59 63.35 .42 63.35 -2.48 63.35 -5.39 -.70
4 CHerceaR G&B .00 .00 .00 .99 .00 1.31 .00 1.31 . 00 2.69 00 4,07 .34
5 CHeroeaa 6B, L .00 .00 .00 . 69 .00 .92 .00 .92 .00 1.88 .00 2.85 .23
6 K.AB Dmax-Dmin .00 .00 .00 -86.26 L00-114.04  522.41 225.52 522.41 104.90 522.41 -15.72 -29.24
7 K.AB Dmin-Dmax .00 .00 .00 -54.94 00 -72.63 131.78 13.03 131.78 -63.79 131.78-140.61 -18.62
8 K.BB Dmax-Dmin .00 .00 .00 27.49 .00 36.34 .00 36.34 .00 74.78 .00 113.21 9.32
9 K.BBE Dmin-Dmax .00 .00 .00 -22.55 .00 -29.81 .00 -29.81 .00 -61. 34 .00 -92.87 -7.64
: 10 KpaH. T Ha A = .00 .00 .00 -29.40 .00 -17.80 .00 -17.80 00 32,60 .00 B82.99 12.22 :
: 11 KpaH. T Ha A < .00 .00 .00 29.40 .00 17.80 .00 17.80 .00 -32.60 .00 -82.99 -12.22 :
: 12 KpaH T Ha B = .00 .00 .00 11.72 .00 15.49 .00 15.49 .00 31.87 .00 48.25 3.97
: 13 KpaH. T HAa B < .00 .00 .00 -11.72 .00 -15.49 .00 -15.49 .00 -31.87 .00 -48.25 -3.97
: 14 BeTpoBana Cneea .00 .00 .00 . 50 .00 6.69 .00 6.69 00 B7.67 .00 184.07 34,93

: 15 BeTpoear cnpaea .00 .00 .00 -11.39 .00 -18.82 .00 -18.82 .00 -72.42 .00-160.65 -25.59 :
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Puc. 6.10. nmopsl n3rudaromux MOMEHTOB B CEYEHUSIX KOJIOHHBI IO OCH A: g — CXEMa PacIoI0KEHUs CEUeHU NI
6 — DMIOPBI U3TUOAIOIIMX MOMEHTOB OT Pa3JIMYHBIX 3arPYKEHHI B COOTBETCTBHUH C Ta0.6.13



6.4.2 IlpoexTHpOBaHMe HEPA3PE3HOr0 PUTresisi COOPHOIO Kej1e300e TOHHOT O
nepeKpbITUSA

KoMnoHoBKa KOHCTPYKTHBHOM CXeMbI 02JI0YHOT0 COOPHOTO MEePEeKPbITHS

KoMIoHoBka KOHCTPYKTUBHOM CXEMBbI 0aJI0YHOTO COOPHOTO MEPEKPHITUS
3aKJII0YAETCSl B BBIOOPE HANPABJICHUS pUTENIeH U YCTAHOBJICHUH PAa3MEPOB TIITUT
MEPEKPBITHUS.

Hanpasnenue pureinei ciienyer IpuHUMAaTh NONEPEK 34aHus. [ImuTel nepekpoITus
MOTYT OBITh PEOPUCTBIMHU, ITYCTOTHBIMH (C OBAJIBHBIMH MJI KPYIJIBIMHU ITyCTOTaMU).
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Puc. 6.11. Packnaaka njauT cOOPHBIX MEPEKPBITHI: a — peOPUCTHIX; O — peOPUCTHIX U
MMYCTOTHBIX

[Tpu onpeneneHry Harpy30K OT MACChl TUTMTHI HEOOXOIUMO MPUHUMATh
CIIeAYIOIINE 3HAYCHUS TIPUBEICHHON TOJIIMHBI O€TOHA: I peOpucThiX it — 10,5
CM, JUISI TUTUT C KPYTJIBIMU ITyCTOTaMU — 12 M, JJIsl TUTUT C OBaJIbHBIMU ITyCTOTaMHU —
9,2 cm. IIIOTHOCTE TSXKENIOTO KeNe300€TOHa JOIDKHA IPUHUMATECS 25 kKH/M.

BenvunHa noCcTOSHHON pacueTHOM Harpy3Ku OT MacChl M0J1a BEIYUCIIAETCS CO
CpEeIHUM 3HaueHHEeM KO3 (UIIMEHTA HAaJIeKHOCTH 110 HAarpy3Ke paBHbIM 1,2.

OcranbHble KO3()PUIUEHTHI HAJIEAKHOCTH 110 HArpy3Ke MPUHUMAIOTCS B COOTBETCTBUU
c [26].

[IIrpuHa NpOEKTUPYEMOM IUIMTHI HA3HAaYaeTcs B peaenax 1 — 3 M, a pa3menieHue
OTBEPCTUH B MHOTOITYCTOTHBIX IUIMTAX JOJKHBI COOTBETCTBOBATH UX TUIIOBBIM
pa3mepam. [Ipumepsl KOMIIOHOBKH KOHCTPYKTUBHBIX CXE€M 0aj104YHOT0 COOPHOTO
MEPEKPBITHS U MONIEPEYHBIX CEUEHUH TIIIUT NEPEKPBITUI JaHbl HA pUCYHKE 6.11 n

6.12.
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Puc. 6.12. ®opMbI nonepevyHbIX ceYeHNH IVIUT NEePEeKPLITHH H IKBHBAJICHTHbIE CEYCHUS
AJIS pacyeTa Mo Hecyliei crnoco0HOCTH: g — 171 peOPHUCTHIX TUIUT; 6 — JJIS IUTUT C KPYTIIBIMU
IIyCTOTaMH; 6 — JUIsl IUTUT C OBAJIbHBIMU IIyCTOTAMH

HopmartnBHas BpeMeHHass KpaTKOBpEMEHHAsI Harpys3ka Ha epekpbITue pasHa 1,5

kH/M?, KaKk 9acTh 3aJaHHOM BEIMYMHBI BDEMEHHOM HAIPY3KU.

[Toxcuer Harpys3ku Ha 1 M? epeKpBITHS IPUBE/EH B Tadmuue 6.14.

Tabnuya 6.14

Harpysku Ha 1 M? IUIATHI ¢ KPYIJABIMHA IyCTOTAMM

HopmatuBna | Koagp¢punuen | Pacuernas
Bu Harpysku sl HArpy3Ka, T HA/I€KHOCTH | HATPY3Ka,
kH/M2 mo Harnvike | kH/m2
ITocTosiHHan:
OT MacCChl ILIUThI
0=0.12m 0.12-25= 1.1 3.30
OT Macchl moJja 1,2 1,2 1,44
HMToro: 4,2 — 4,74
Bpemennas 4,0 1,2 4,80
B TOoM uncie:
KPATKOBpPEeMEeHHAas! 1,5 1,2 1,80
Ilontnas Harpyska 8,2 — 9,54
B ToM uuncie mocTosHHANA 6,7 — —
U JUIHTEJIbHASA




IIpoexTHpPOBaHNE HEPA3PE3HOTO PUTeEJIs

HepazpesHoii puresnb MHOTOIIPOJIETHOTO NEPEKPHITUS MPEACTABISIET COOOM
AIIEMEHT paMHOI KOHCTpYKIHH. [Ipr cBOGOIHOM OnUpaHuy KOHIIOB pUTENs Ha
Hapy’KHbIE CTEHBI U PABHBIX MIPOJIETAX PUTENIb MOYKHO paCCMaTPUBATh Kak
Hepaspe3Hyto 6anky. [Ipu 3ToM BO3MOXKEH ydeT IiacTuYecKux aedopManui,
MPUBOISIINX K MepepaclpeIeICHUIO U BHIPABHUBAHUIO U3TMOAIOIINX MOMEHTOB
MEXy OTACIbHBIMU CEYEHUSMU.

[Ipu nocTpoeHN OrudArOIIMX AIIOP CIeAYET PYKOBOJICTBOBATHCS PUCYHKOM 6.13.
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Puc. 6.13. K nocrpoenuro orudaromei 3mopbl H3rudammux MOMEHTOB:

a — 175 3—X MPOJIETHOTO PUres ; 6 — Ui 4—X MPOJIETHOTO pUTeNs

MeTtoauky npoeKTUpOBaHUsI KpalHEro MpoJieTa PUTelis pACCMOTPUM Ha MpUMEpe
CO CINEAYIOIHUMH UCXOAHBIMU JAHHBIMU:

[Ilar KOJIOHH B POJIOJIBHOM HAIPABIEHUU,M. .............. 6.00
[Iar KOJIOHH B IONIEPEYHOM HANPABIECHUM,M. . ............. 7.00
BpeM.HOpMAaT.Harp. Ha mepekpeIiTue, KH/M?.................. 4.0
[TocT.HOpMAT.HATP. OT Macchl oda,kKH/M?................... 1.2
Knacc 6eroHa j1st COOPHBIX KOHCTPYKIHM .....'uuvvennnnnee. B30
Knacc apm-pel cOOpHBIX HEHAIP. KOHCTPYKIHH. . . ......... A400

[1nuTa nepexkpbITUs ¢ KPYTIbIMU IIyCTOTaMU

| 3G ool Yi 1212 14 6 U KC-2



Pemenue. Haznauaem npenBapuTebHbIe pa3Mephl TIOMEPEYHOTO CEUCHUS PUTEIS.
Bricora ceuenns ~=(1/10...1/12)/=(1/10...1/12)7000=550 mm. llupuna ceuenus
purens b = (0,3 ... 0,4)h =250 mm.

Brranciisiem pacuetHyro Harpy3Kky Ha | M qumHbl purens. Harpyska Ha purene ot
MHOT'OITyCTOTHBIX IUIMT CYUTAETC PABHOMEPHO pactpeneneHnon. lllnpruna rpyzoson
II0JIOCBHI HA PUTeJIb PaBHA 11ary KOJIOHH B ITPOJIOJIBHOM HAIIPABIICHUU 3[1aHUA 6 M.
[Toncuet Harpy3ok Ha 1 M2 nepekpsITUs ipuBeieH B Tabmuie 6.14.

[TocTostHHast HAarpy3Ka Ha puresb OyAeT paBHA:

® OT MEPEKPhITUs (C yd4eTOM KO3 PUIMeHTa 1o OTBETCTBEHHOCTH 3/IaHUS YN =
1,0)

4,74 - 6,0 - 1,0=28,44 xH/wm;

e oT Beca purens (ceuenue 0,25%0,6 M, IIIOTHOCTH kene300eToHa p =25 kH/M3, ¢
yaeToM KoadduimentoB HaaexHoctu yf=1,1 u yn=1,0),

0,25-0,60-25-1,1-1,0=4,13 xH/m.

Uroro: g = 28,44 +4,13=32,57 xkH/m.

Bpemennas narpyska (¢ yuerom yn=1,0) v =4,8-6,0-1,0=28,8 kH/m.
[Tonnas Harpy3ka g =g + v=32,57 + 28,8 = 61,37 xkH/m.

Pe3ynbTaThl cTaTHYeCKOro pacdera puress Kak Hepaspe3Hoi 6anku (cm. m.6.3,
puc. 6.4) npuBenensl B Tadauie 6.15. Ha puc. 6.16, a) mpuBeneHa orudaroias dmropa
MOMEHTOB PHUTEJIS B IEPBOM MPOJIETE U OTHOAIOIIAS SITIOPA MOTEPEUHBIX CHJI.

XapakTepucTuku 6eToHa U apMaTypsl Juist purens. beron kinacca B30, Rb = 17,0
MlIla, Rbt = 1,15 MIla.

[TpononbHas pabouas apmarypa kiacca A400, R=350 MIIa. ITo taGmune III.1
npwioxenus 11 qyst snemenTta 6€3 mpenBapuTEILHOTO HAIPSHKSHUS C apMaTypon
kiacca A400 naxoaum: &g = 0,533 u az = 0,391. Ilonepeunass apmatypa kiacca B500,
R,=300 MITIa.



Tabnuya 6.15.

3HaueHuEe MOMEHTOB OrHOAIOIIUX S0P B pUTeIie

+M [lepBbIii IpONET, CEUEHUSA

kH/m 1 2 3 4 5
Minax 0.00 216.8 262.3 255.1 114.8
Miin 0.00 84.5 89.5 78.6 -17.5
+M C])Bnopa BTopoii npoJier, ceueHus Omnopa C
KH/m 7 8 9 10 1
Minax -163.7 70.1 165.9 83.7 -139.6
Mnin -183.3 -62.2 -10.5 -49.4 -159.2

4= Rybho(1 —V1 - 2a)

S

Omropa orudarImyux MOMEHTOB Ha J[Ba MpoJieTa oka3aHa Ha puc. 6.17.
Pacuem npounocmu pueens no ceuenusm, HOpMarbHbIM K BPOOOIbHOU OCU
Ceuenue B miposiere (puc. 6.14, a), M= 262,3 kH-m, 7y=550 — 60 = 490mm.

[TonGop mpoA0aBHON apMaTypbl MPOU3BOAUM corjacHo 1. 3.21[40].

Beramcisiem  a=M /(R b2 ) =262,3 -106/ (17,0-250-490%) =0,257 < 0;=0,391.
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Puc. 6.14. K noxdopy npoao/ibHoi apMaTypsbl B pureJie:

@ — CeUYCHHE B MPOJIETE; O — CEUCHUE Ha OIIOpe

TpeOyemyto miomaas apMaTypbl BHIYUCIUM 110 (HOpMYJIE:

(1-J1-2-0257)
7 =17,0- 250 - 490 - =50

= 1802MM?




[Tpunumaem 40925A400 (A= 1963 mm2).

Ceuenue Ha onope (puc. 6.14, 6), M = 178,2 kH-m, hp= 550 — 45 = 505mm.
an=178,2 106/ (17,0-250-5052)= 0, 1644 < 0z=0,391, Torna:
[Tpunumaem 20028 A400 (A= 1232 mm2).

MonTaxuyo apMarypy npuauMaem 2@312A400 (4= 226 mm?).

BrIMoTHIB aHAIOTUYHBIE PacueThl MPOYHOCTA HOPMAJIBHBIX CEUEHUN BO BTOPOM
IpoJIETEe pUress NpuHUMaeM padouyro apmatypy B nposetre 4 D18A400 (4,= 1018
MM?), MOHTaKHYIO apMaTypy B mpoiere 2016A400 (4,= 402 mm?), pabouyro
apmatypy Ha onope C 20028A400 (4,= 1232 mm2).

Pacuem npounocmu pueens no ceuenusam, HAKIOHHbIM K NPOOOAbHOU ocu, (O
max=221,5 kH, g1=¢=58,3 xH/m (H/mm).

Onpenenum TpeOyeMyr0 HHTEHCUBHOCTD MONEPEYHBIX CTEPKHEN COrjacHo 1.

3.33, 6 [40], npuHMMas B OTIOpHOM cedeHuu o =512 Mm (cMm. puc. 6.15, a).
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Puc. 16.15. K pacyery npoYHOCTH pUreJisi 10 HAKJIOHHBIM CCYCHHUSM:

a — pacueTHOe ceueHue y onopsl B; 6 — k onpeaenenunro /1



ITo popmymne (3.46) [40] Haxoaum:
M, =1,5-R,,bh3 =1,5-1,15-250-512% = 113,05kH - m

Beruncnmum  Qp1 = 2./Myq, == 162,4xH

Tockonsky Oy, < 2M,/hy— O .= 2-113,05/0,512 —221,5 =220,1 xH, 10
TpeOyeMyI0 HHTEHCUBHOCTD MOTIEPEUHBIX CTEPIKHEH ¢, OTIpenesieM 1mo hopmyJie
(3.53) [40], Tak kak Q,, > R, bh,=1,15-250-512=147200 H=147,4 xH.

Qmax — Qp1  221,5—-162,4
TGw="5n, 150512
pu 3ToM cobmomaercs ycnosue (3.49) [40]:
q.,> 0,25R, b= 0,25-1,15-250 =71,9 H/mm.

H
= 76,9 KH/M (ﬁ)’

[lo ycioBuIO CBapkM NpPUHHMAEM ToNepeyHble cTepkHU ©8 kKiaacca B500

(R,,=300 MIla); mpu AByX KapKacax B paCu€THOM Ce€YeHUU MoayuuM Asw = 101 MM2 ;

TpeOyeMbIi 10 pacyeTy IIar MONepeyHbIX CTEPHKHEN NOJIKEH ObITh paBeH:

_ Ry4g,  300-101
 qew 769

= 394 mm

Sw

Cornacho 1. 5.21[40] mar nmonepevyHsIX CTEPKHEN Y OMOPHI TOJKEH ObITh HE
6oxee 0,54, = 0,5:512 = 256 mm u He 60nee 300 MM. MakcuManbHO JOMYCTUMBIN

mar momepevHbIX cTepKHel BeraucisieM no hopmyie (3.60) [40]:
Smar = R bh02 / Qe = 1,15:250-512%/(221,5-10°) = 340 mMm.

[IpyHuMaeM miar MoNnepevyHbIX CTEPKHEN y omopsl swl= 250 MM,

YIOBIICTBOPSIONINN PaCUCTHBIM i KOHCTPYKTHBHBIM TPeOOBaHUAM C (haKTHUECKON
MHTEHCUBHOCTBIO MMOTNEPEYHbIX CTepkHer  ¢,,,= R,,, 4,, /S,,; =300-101 /250 =

121,2 H/mm >76,9 H/mwm.

[Ilar monepeyHbIX CTep>KHEW B MpOJIETe pureis AOKEH ObITh He Ooliee
0,75hy= 0,75-512 = 384 mm u He Oosee 500 mm. IlprHMMaeM miar MomepevHbBIX
CTEp>KHEW B mposeTe §,,= 380 MM, yIOBIETBOPSIOMUNA KOHCTPYKTUBHBIM

TpeOOoBaHUAM C (PAKTHUECKON HHTEHCUBHOCTBIO MOMEPEUHBIX CTEPKHEN ¢,,,= R,
A, /s,, =300-101/380="79,7 H/mm.

Jlist onpeneneHuss MUHUMAJIbHON JJIMHBI y4acTKa pUressi ¢ MHTEHCUBHOCTHIO
MONEPEYHBIX CTEPKHEN ¢,,; B COOTBETCTBUU C 1. 3.34[40] Haxoaum

Aqy,= 0,75(q 40 — Gon2) = 0,75(121,2 = 79,7) = 31,1 H/mm.

Tak kax A g, < g, = 58,3 H/mm, To Benuuuny /, (cM. puc. 6.15, 6) Beraucisiem 1no
dbopmymne (3.58)[40]:



M
Tb + 0175qSW1C0 - Qmax + q.C

l, =c—
! Aqsw
%:3065 +0,75-121,2-1,024 — 221,54 4+ 58,3- 1,536
= 1,536 ——=
’ 31,1
=0,421 M,
_ M, [ 11305 2hy 20512
faec = \/ql—AqSW - \]58,3—31,1 =2,04m> 1—0,5% N 1—0,5—1’1";_12'250 =130m,

HO MOCKOJBKY ¢ = 2,04 Mm > 3ho=3-0,512 =1,536 M, npunumaem ¢ = 1,536 m; ¢
y4eTOM YCJIOBUS ¢y = ¢ , HO He Oouiee 2 g , mpuHuMaeM co = 2:0,512 = 1,024 m.

[Tpu KOHCTpYHUpOBaHUU pUTENS paKTUUECKas IIMHA [, IPUHUMAETCS C YIETOM
JUTHHBI OOPBIBAEMBIX CTEPIKHEH MPOJAOIBLHON pabouelt apMaTyphbl.

[TpoBepsieM MPOYHOCTH HAKIIOHHOM MOJIOCHI MEKY HAKJIOHHBIMH TPEITUHAMU 110
ycioswuio (3.43) [40]:

0,3Rybh¢p=0,3-17,0-250-512=652,8-103H=652,8 kH > 0,,x=221,5 xH,
CJIEI0BATENIbHO, IPOYHOCTh M HAKIIOHHOW MOJIOCH! 00ECIIeUeHa.

TIlocmpoenue sniopvt Mamepuaios BHITIONHSIEM C IEIBI0 PAIIMOHATBHOTO
KOHCTPYHMPOBAHUS MPOIOTHHON apMaTyphl pUTeisi B COOTBETCTBUH C OTHOAFOIICH
AMIOPON M3THOAIOITUX MOMEHTOB (puc. 6.16, a).

OmnpenensieM U3rudaronrie MOMEHTBI, BOCIIPUHIMAEMbIE B PACUETHBIX CEUCHUSIX,
1o (paKTUUECKH MMPUHSATON apMartype.

CeueHnue B mpoJieTe ¢ MpooJIbHOM apMatypoit 2025A400 (puc. 6.16, 6), A, = 982
MM2;

x = RA/(Ryb) = 350-982/(17,0-250) = 76,4 mm, E=x/h0=76,4/512 = 0,160<&z
=0,533;

torna M,;,=R;A,(h0—0,5x)=350-982(512—0,5-76,4)=162,8-106 H-mMmm = 162,8
kH M.

CeueHue B mpoJiere ¢ IpooJibHOM apmaTypoit 40925A400 (puc. 6.16, 6),

A;=1963 MmMm2; x=350-1963/(17,0-250) =161,7 mm, {=161,7/482=0,335 < &=
0,533;

toraa M,; = 350-1963(482 — 0,5-161,7) =275,6:106 H-mm =2 75,6 kH-Mm.

CedeHue B IpoJieTE ¢ KOHCTPYKTUBHOM apMaTypoil B BepxHel 30He 20012A400
(puc. 6.16, 2), As =226 mm2; x=350-226/(17,0-250)=18,6 mm, Torma



M,y = 350-226(508 — 0,5-18,6)=40,0-106 H-mm = 39,4 xH-m.

Ceuenue y onopsl ¢ apMatypoii B BepxHei 30He 20028 A400 (puc. 6.16, 0), As
=1232 mm2; x=350-1232/(17,0-250)=101,5 mm, £=101,5/508=0,200 < &z= 0,533;

toraa M, = 350-1232(508—0,5-101,5)=197,2-106 H-mm = 197,2 kH-Mm.

[Tonb3ysich MOMTyYEHHBIMH 3HAYEHUSIMU U3THOAIOIINX MOMEHTOB, TpauuecKkumM
CII0cOO0M HaXOJMM TOYKH TEOPETUIECKOTO OOpBIBA CTEPIKHEW U COOTBETCTBYIOIIUE
MM 3Ha4Y€HUs MOMEePEeUHbIX cui (puc. 6.16, a).

Brruucisiem HeoOX0IMMYIO JUTHHY 3aBeACHUST OOPBIBAEMBIX CTEPIKHEH 3a TOUKH
TEOPETHUECKOTO OOpPHIBA JIsl 0OSCIICUCHUS TPOYHOCTH HAKJIOHHBIX CCUCHU Ha
NeHCTBUE U3rHOAIOIIMX MOMEHTOB coriacHo 11. 3.47 [40].
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Puc. 6.16. K nocTpoeHunio 3m0pbl MATEPUAJIOB PUIeJIst

a — orubatomue 3mopbl M 1 Q U 3110pa MPOoI0IHLHOM apMaTyphl; 6 . . . 0 —
pacuyeTHBIC CEYCHUS JIJIS ONPEICIICHUS H3TNOAOIINX MOMEHTOB IO (PaKTHUYECKH
MIPUHITON apMaType; ¢ — CXeMa apMHPOBaHUS



Jlis HuKHEH apMaTypbl 0 3II0PE Oy TPaQUUECKUM CIOCOOOM HAXOAUM

MOTIEPEUHYIO CHUJTY B TOUKE TEOPETUUECKOT0 00phIBa cTepkuen K25 mm O = 109 xH.
Q _ 1090
Qow 21212

[Tockonbky . = 0,45m << hy=0,512 M, TO IJIMHY 3aBEJICHUSI

O0OpBIBaEMBIX CTEPIKHEHN 33 TOUYKU TEOPETUUECKOTO OOPHIBA BBIUKCISIEM 110 GopMyIie
(3.79)[40]:

w, =& p5g J102010° e e
LT 2qe 05 T T2 1212 - 2/o MM

Jlis BepxHel apmatypsl D28 MM y onopsl B 1o amrope Qi Haxonum Q = 88,6
KH, cOOTBETCTBEHHO MOTyYnM:

_ 88,6 10°

W, = —— — 15.28 =506
b= 512 7248 MM

AHaOTNYHBINM pacyeT BBIIOIHACTCS Ul IOCTPOCHHUS SIIOPBI MAaTEPUAIIOB BO
BTOpPOM IpoJiete pureiisi. Orubaroiias 31mopa MOMEHTOB U 3I1I0pa MaTeEpUaoB
MoKa3aHbl Ha puc. 6.17, a. ApMHUpOBaHUE PUTENS U apMaTypPHbIE U3AEIHS
npeacTaBieHbl Ha puc. 6.17, 0.
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Puc. 6.17. ApmupoBaHue Hepa3pe3HOro pUreisi: @ — 3MOpa MaTEPUAIIOB, ONMATyOOYHbIE pa3Mephl U CXeMa apMUPOBAHMS;

6 — ceueHus: U apMaTypHbIE U3EIHS



7. ONPEJEJEHUE CMETHOH CTOMMOCTH CTPOUTEJIBCTBA
7.1. O0ue noJsioxeHus (pasaesi 3aMeHeH U OTKOPPEKTHPOBAH)
CMeTHast CTOMMOCTB — 3TO CyMMa JIEHEXKHBIX CPEICTB, HEOOXOIUMBIX IS

OCYILIECTBJIEHUS CTPOUTEIBCTBA B COOTBETCTBUM C MPOEKTHBIMU MaTE€pUAIaMH.
CMeTHass CTOMMOCTD SIBJISIETCSI OCHOBOM JIJISL ONIPEAEIIEHUS pa3Mepa
KaIMUTAILHBIX BIOXEHUH, GPUHAHCUPOBAHUS CTPOUTEIHCTBA , HOPMHUPOBAHUS
JIOTOBOPHBIX IIEH HA CTPOUTENIBHYIO TPOIYKIIMIO, PACUETOB 3a BHITIOJIHCHHBIC
paboTtel. CMeTHasI CTOMMOCTh OmpeaessaeTcs cMeToi. CMeTa BXOJHUT B COCTaB
MPOEKTHOW JJOKYMEHTAIIUU U COCTABIISIETCS B MIOPSJIKE OMPEICICHHOM
MeToaukon onpeneaceHuss CTOMMOCTH CTPOUTEIIbHON NPOAYKIIMY Ha
tepputopun PO pazpaboranHoii u yrBepkaeHHou ['occtpoem PO MIC81-
35.2004 npoeKTHOM OpraHu3alnyen no 3akasy 3aka3uuka.

CocraB pa3zenoB NPOEKTHON JOKyMeHTaluu onpenaesneH [loctanoBiennem
[IpaButenbctBa PO No87 ot 16 .02.2008r. «O cocTaBe pa3nesnoB NPOEKTHON
JIOKYMEHTAIIUU U TPEOOBAHUS K UX COJIEPKAHUION

CmeTHast TOKYMEHTALUS COCTABIISAECTCS B ONPEACICHHON
MOCJIEA0BATEILHOCTH TIEPEX0/I OT MEJIKMX K 00Jiee KPYITHBIM dJIEMEHTaM
CTPOMTEIBCTBA, MPEJACTABIISIONTAM COOOM:

Bun pabort (3eMiisiHHbIE, KAMEHHBIE, KPOBEJIbHBIE U JIP.)
OOBbeKT
DTan CTpOUTENbCTBA
Ouepenb CTPOUTENIBCTBA
Crpoiika B 11€710M
Jljig cocTaBlieHUsI CMETHON JOKYMEHTAI[MH HEOOXOIUMO UMETh

A S N

CICAYIOIINEC UCXOAHBIC TaAHHBIC:

1. Ucxonnble JaHHBIC 3aKa34MKa I pa3padOTKH CMETHOM
JIOKYMEHTALUU.

2. IlpoexTHas qokymeHTaIus (paboune 4epTeku, BEJOMOCTA 00bEMOB
CMP, cienudukanuu v BEIOMOCTH MOTPEOHOCTH B 000PYI0BAHUH, PEIICHUS
M0 OPTaHU3AIMU U OUYEPETHOCTH CTPOUTETHCTBA ONPEICTICHHBIE TPOSKTOM
OpraHU3alliH CTPOUTEILCTBA, MTOSCHUTEIbHAS 3aIKICKa).

3. Jle#icTByIOIIME CMETHBIE HOPMATUBBI (HOPMBI U PACIICHKH, a TAKKe
OTITYCKHBIE IIEHBI U TPAHCIIOPTHBIE PACXO/IbI, PACXObl HA MaTEPHAIIBI,
o0opyaoBaHue, MeOelb U MHBEHTAPh U MJIAHOBO-PACUETHBIE LIEHBI HA
CTPOUTENHHBIC MAIIMHBI 1 MEXaHU3MBI).



4. OtenpHbIE OTHOCAILMECS K COOTBETCTBYIOIIEH CTPOMKE PEIICHUS
(denepanbHbIX U APYTUX OPraHOB YIIPABJICHUS.

JIns1 onpenesieHnsi CMETHOM CTOMMOCTHU CTPOUTENBCTBA MPOEKTUPYEMBIX
NPEANPUATUN, 31aHUHN, COOPYKEHUN I UX OYEpENeH COCTABIIAETCS CMETHAs
JOKYMEHTAIs, COCTOSIAs U3 JTOKAJIBHBIX CMET, OOBEKTHBIX CMET, CMETHBIX
pacyeToB HA OTACIIBHBIC BUJIbI 3aTPAT, CBOAHBIX CMETHBIX PACUETOB CTOMMOCTH
CTPOUTEIIBCTBA.

CTOMMOCTB CTPOUTENBCTBA B COCTABE CMETHOM IOKYMEHTAIIUU OMpPEIEeseTCs B
JIBYX YPOBHSIX 1I€H:

a) B 0a3MCHOM YPOBHE, Ha OCHOBE JIEUCTBYIOIIMX CMETHBIX HOPM, PACLIEHOK U IIeH
cMeTHOo-HOpMaTtuBHOM 0a3bl 2001rona (B penakuuu 2014r.), pazpaboTaHHOM B
neHax 1o coctostauto Ha 01.01.2000r. Tlpu onpeneneHun CTOUMOCTH B Oa3UCHOM
YPOBHE LIEH HE00XOAMMO UCIOJIb30BaTh COOpHUKH DenepalibHbIX WU
TeppuTopHralbHBIX €MIUHUYHBIX PACIICHOK; CMETHBIX IIEH Ha CTPOUTEIHHBIC
MaTepHuabl, U3JEHs ¥ KOHCTPYKIIMH, CMETHBIX PACIICHOK Ha SKCILTyaTaIUIo
CTPOUTETHHBIX MAITUH ¥ aBTOTPAHCIIOPTHBIX CPEJICTB; CMETHBIX IIEH HA MEPEBO3KHU
IPy30B JUIsl CTPOUTENHCTBA.

6) B TCKYHIEM YPOBHC IICH C UCITIOJIB30BAHUCM CJIICAYIOIMIUX METOAOB OIIPCACIICHUSA
CTOMMOCTH:

- 6a3UCHO-UHOEKCHbIM OCHOBAHHOM Ha MCIIOJIb30BAHUU CUCTEMBI TEKYILIUX U
IIPOTHO3HBIX WHEKCOB MO OTHOIIECHHIO K CTOMMOCTH, OIPEIeJICHHON B Oa3UCHOM
ypoBHe 1ieH. Haekchl pa3pabaTbIiBalOTCs €KeKBapTaIbHO MUHHUCTEPCTBOM
ctpoutenscTBa U JKKX PO no BuaM cTpoUTenbCTBA U TEPPUTOPUATIBHBIM
peruonam. MHIeKC U3MEHEHHs CTOUMOCTH CTPOUTEIbHO-MOHTAXKHBIX padoT Ha 3-
i kBaptan 2015r. mo PocToBckoit o6mactu coctaBmi ot 5.5 10 10,0 pa3 (6e3 HIC)
B 3aBHCHMOCTH OT OOBEKTa CTPOUTEIHCTBA. HAEKCHI MyOIMKYIOTCS HA calTax
Munctpost PO u Musncrpos PO;

-pecypcHbiM MemoOoM Ha OCHOBE COOPHUKOB IOCYAAPCTBEHHBIX 3JIEMEHTHBIX
cmeTHbIX HOpM (I'TDCH) ,pakTHdeckux 1eH Ha pecypehl .

[Tpu pecypcHOM METOZE ONPEAEIIEHUS] CTOMMOCTH OCYIIECTBIISIETCS
KaJIbKYJIUPOBaHUEM B TEKYIIMX LIEHAaX U Tapudax pecypcoB (2JIEMEHTOB 3aTpar),
HEOOXOAMMBIX JIJISl peasiu3allii IPOEKTHOrO perieHus. B kauecTBe HCXOIHbIX
JAHHBIX JUISI TOCEAYIOIIETO OMPEAEIICHUS MPSMBIX 3aTPAT B JIOKAJIbHOM
PECYpCHOM cMeTe BBIACIAIOTCS CIEIYIOUIUE TPYIIIBI PECYPCOB:



TPYAOBBIE PECYPCHI — IAaHHBIE O TPYAOEMKOCTH PadoOT (Uesl.-4) pabodux,
BBITIOJTHSIFOIIIX COOTBETCTBYIOIIHE paOOThl M 00CTY>KUBAIOIIUX CTPOUTEIIHHBIE
MaIlTUHBI,

HaUMCHOBAHHNC CTPOUTCIIbHBIX MAIIIMH C YKa3dHHUEM BPCMCHHU UX
HCIIOJIb30BaHWA B MAallIMHO-4Yacax,

MaTtepuaibHble pecypchl, yuTeHHble B cOopHukax 'DCH, B mpuHATHIX
eAHUIAX (PU3NIECKUX U3MEPEHUIA;

CTOMMOCTh MaTepHAIILHBIX PECYPCOB M 000PYIOBaHHMS, ONIpeIesieMas B
TEKYIEM YPOBHE IICH, T0JDKHA 00OCHOBBIBATHCS JJAHHBIMA MOHUTOPHHTA
CTOMMOCTH PECYPCOB (C YIETOM TPAHCIIOPTHBIX 3aTPaT, 3arOTOBUTEIIHHO-
CKJIQJICKMX PAcXOJIOB M PACXO0B ITOCPEIHUKOR), & TAKKE SIKOHOMHUCCKOH
11eJIECO00PA3HOCTHIO;

-Ha OCHOG€ YKPYNHEHHbIX CMEMHbIX HOPMAMUBO6

VYKpyNnHEHHbIE CMETHbIE HOPMATHBBI 10 CTENEHHU YKPYITHEHUS U
(GYHKIIMOHATFHOMY Ha3HAUYEHUIO MOAPA3ICIIAIOTCS

Ha YKpYITHEHHbIE HOpMaTUBHI LeHbI cTpouTenbeTBa (HLIC) n ykpynHeHHbIE
HOPMAaTHUBBI 1IeHbI KOHCTPYKTUBHBIX pemieHuit (HIIKP) pazpaboTansr B
YpOBHE IIeH 10 coctosiauio Ha 1 ssuBaps 2014 roxa, 6e3 HJIC (texymuii
YPOBEHb 1IEH).

HIIC npenna3nayeHsl Jis MJIAHUPOBAHUSI MHBECTUIIUN (KATUTaIbHbBIX
BJIO’KEHMIA ), OTICHKU (()EKTUBHOCTH UCTIOIB30BaHUS CPEJICTB, HAMIPABIISIEMbIX Ha
KalUTaJIbHbIE BIOKEHUS, U TOATOTOBKU TEXHUKO-3KOHOMUYECKHX MTOKa3aTeliel B
3ajaHuu Ha npoektupoBanue. HI{C npeacrariser coboit 00beM JeHEKHBIX
CPEelCTB, HEOOXOAUMBIN U TOCTATOYHBIN JIJIs1 BO3BEICHUS 00BEKTA KAUTAILHOTO
CTPOUTENBCTBA, PACCUUTAHHBIA HA YCTAHOBIICHHYIO €IMHUILY U3MEPEHUS
(eIMHHMLIA MJIOINAIM 3JaHUN U COOpYKeHH; 1 MecTo i 1 nocemenue; 1 km
JMHEHHBIX COOPYKEHHM; | Ta mIomany; Ipyrue n3MepuTesn, Handoiee MmogIHo
OoTpakarolue crenuprKy Toro Wik HHOTO 0OBbEKTa).

7.2 JlokaJdbHBIE CMETBI

JlokanbHbIE CMETBI OTHOCSTCS K IEPBUYHBIM CMETHBIM JIOKYMEHTaM U
COCTaBJIIOTCS Ha OTJEIbHbIE BUJIBI PAaOOT U 3aTpaT MO 3aHUSIM U COOPYKEHHUSIM
WJIH TI0 OOIIETIIONIAJOYHBIM paboTaM Ha OCHOBE 00bEMOB, OTIPEICTUBIITUXCS TIPU



pa3paboTke paboyeit JoOKyMeHTauu .JIoKkambHbIE CMETBI COCTABIISIOTCS 110
eaunoit popme (MIC81-35.2004 npunoxxenreNe2 obpaszerr Ne4 u 6) tadn.7.1

Taomuma 7.1 JlokanpHas cmeta No

Ha

(HanMeHOBaHue paboT, 3aTpaT, HAMMEHOBaHHE OOBEKTA)

OcHoBanue: yeprexu No

CMeTHast CTOMMOCTh TBIC.pYO.
CpencTsa Ha oriaTy Tpyaa TBIC.pYO.
CocraBrneHa B I[eHaX 110 COCTOSTHHIO TBIC.pYO.
No | [llupp | Hammenon CroumocTts | OOmmasi CToMMOCTh | 3aTpaThl
u aHue padoT S TMHUITBI Tpyna
o HOMEpP | M 3aTpar, pabounx, He
" MO3ULU | €1I.U3M. 3aHATBIX
uu 00cITy)KUBaH
HOpMAT MEM MalluH.
70:]
Bce | Oken | Bee | Ona | Oken | Ha Bce
ro |J. ro |[Thl |J. €AUHH | TO
Mal TPYH | Mall | Iy
WH a WH
Omn | B B
TPy | T.4. T.9.
g aa | OTUL OTLIL.
)
E TPy TPy
S a a
1 2 3 4 5 6 7 8 9 10 11
CocraBui
[IpoBepun

B JoKanpHBIX CMETax MNPOU3BOAUTCA T'PYIIIMPOBKA JAHHBIX B PA3leibl 1O
OTZIETIbHBIM KOHCTPYKTHUBHBIM 3JIEMEHTaM 3AaHus (COOpYKEHHsI), BUAaM padboT u
ycTpouCTB. [lopsimok rpynnmupoBKM NOJDKEH COOTBETCTBOBATH TEXHOJIOTMYECKOMN
MOCJIEI0OBATEIBLHOCTH PabOT M y4YUTHIBaTh cHeuuduueckue OocoOEHHOCTH



OTACIIbHBIX BUAOB CTPOUTCIILCTBA.

Jlokanvuas cmema na cmpoumenvhvle padomsvl MOKET UMETh Pa3/IEbl:
3eMJIsiHbIe paboThl; PYHAAMEHTHI U CTEHBI MTOJI36MHON YaCTH; CTEHbI; KapKac;
NEPEKPBITUS; IEPETOPOJIKH; MTOJIbI U OCHOBAHUS; MOKPHITHS U KPOBJIH; 3aII0JTHEHHE
IPOEMOB; JIECTHUIIBI U TUIOIAIKU; OT/IEJI0YHbIE pa0OThI; pa3HbIE padOTHI
(KpbLIBLIA, OTMOCTKH H TIP.).

Jlokanvuas cmema Ha cneyuanbHble CMpoumenbHvle padomsl MOXXET UMETh
pasnensl: PyHIaMEHTHI 01 000pyI0BaHUE; CIICIIMATIbHBIE OCHOBAHUS;, KaHAJIBI U
pUEMKU; 0OMYpOBKa, (PyTepoBKa M30JSALNUN; XUMUYECKUE 3AIUTHBIC TTIOKPBITUS U
T. 1.

Jloxanvuas cmema Ha 6HYMpPEeHHUE CaAHUmMapHo-nexHudYecKkue pa60mbz
MOJKCT HMCTDb pa3aciibl: BOOAOIIPOBOJA, KaHAJIN3alluA, OTOIINICHUC, BEHTUIALNA U
KOHINIOHNOHUPOBAHNC BO3AyXAd U T. 1.

Jloxanenas cmema na MoHmasic 060py008aHUst MOKET UMETh Pa3ICIIbL:
PHOOPETEHUE U MOHTAXK TEXHOJIOTHYECKOTO 000PYI0BaHUS, TEXHOJOTHICCKHIE
TPYOOIIPOBOIbI, METATHYECKHE KOHCTPYKIIUHU, CBI3aHHBIC C YCTAHOBKOMH
o0opyoBaHus, U T. II.

CTOI/IMOCTI), orpceaciricMasd JOKaJIbHbBIMU CMCTaMHU, BKIIFOYACT IIPAMBIC
3aTpaThbl, HAKJIAAHBIC pACXOAbl H CMCTHYIO HpI/I6I>IJ'II).

Cewmp = I13 + HP + CII

[Tpsimble 3aTpaThl yUUTHIBAIOT CTOMMOCTH OILIATHI TPYyAa padoyuXx-
CTPOUTENEH; DKCILUTyaTallMM CTPOUTENIbHBIX MAILMH, B TOM YHUCJIE OIUIATy TPyAa
MAIlMHUCTOB; CMETHYIO CTOMMOCTb MaTE€pUaJIOB, U3EJIUA U KOHCTPYKLUN

[13=3p+9m+M

HaknagHble pacxo/ipl yUUTHIBAIOT 3aTPAThl CTPOUTEILHO-MOHTAXHBIX
OpraHu3alMii, CBSI3aHHBIE C CO3/JAHUEM YCIOBUI POU3BOJICTBA , €r0
00cIy’)KMBaHUEM, OPTraHU3aLKEN U YIIPABICHHUEM.

CmeTHas npudbUThL — CyMMa CPEJICTB, HEOOXOAUMBIX JIJIsI TOKPBITHS
PacXoJI0B CTPOUTEIHLHO-MOHTAXHBIX OpTraHU3alluii Ha pa3BUTHE MPOU3BOJICTBA,
coIMaabHOM c(epbl 1 MaTepruaibHOE CTUMYJIUPOBAHHUE.

[TpssMbIe 3aTpaThl OMPEEIAIOTCS YMHOXEHHUEM C€IWHUYHON pacIieHKA
(o Kaxx110# cTaThe 3aTpaT) Ha 00beM paboT Mo NMpoekTy. EquHuyHbIe paciieHKu

ONPENENSIOTCSA 10 COOPHUKAM COOTBETCTBYIOIIMX BUAAM pa0OT CTPOUTENIbHBIM U



CHenuaIbHBIM padoTaM ,MOHTAXHBIM U JPYTUM pa3pabOTaHHBIM B YPOBHE
ueH Ha 1.01.2000 r. (B penpakuuu 2014r.)B  OTAENBHBIX €AMHUYHBIX
paciieHKax YyKa3aHbl MaTepUalbl, CTOUMOCTH KOTOPHIX HE yUTCHA B pacCICHKE,
a IpuBeCHA TOJIHLKO HOPMa PacXo/ia Ha SUHUITY H3MEPEHUS JaHHOTO BUAA
paboT. B aToM cirydae, CTOMMOCTB 3THX MaTepUAIOB OMPEICIIIeTCS
JOTIOJTHUTEIBHO, TIPY ATOM CTOUMOCTH €TUHUIIBI OTPECIISETCS IO COOPHUKY
CMETHBIX II€H Ha CTPOUTEIHHBIC MaTePUAJIbI, U3/ICTUS U KOHCTPYKIIHH

cocTaBJieHHOMY B ypoBHe 11eH Ha 1.01.2000 roaa.

Haknagnsie pacxofsl onpeaensieTcss KOCBEHHBIM IyTeM B % OT HAUUCIsIEMON
0a3bl, 32 KOTOPYIO IPUHSATA CyMMa 3apab0THOM MIaThl padOYnX M MAITMHUCTOB
CTPOUTENBHBIX MAIIIMH U3 MPSAMBIX 3aTpaT JOKaJIbHOU cMeThl, N — HOpMa
HAKJIQJHBIX PAacXoA0B B %o, 3aBUCHUT OT BUIOB CTPOUTEIHCTBA U BUIOB padoT.

HP = N(3p + 3m)

Jlst onipeiesieHnsi CTOMMOCTH CTPOUTENBCTBA HA PA3IMYHBIX CTAUSAX
WHBECTULIMOHHOTO IIPOLIECCA UCIIONB3YETCS] CUCTEMA HOPMATHUBOB HAKJIAIHBIX
pacxo0B, KOTOPHIE MO CBOEMY (DYHKIIMOHATTbHOMY Ha3HAYCHHUIO U MaclITaly
IPUMEHEHHUS TOIPA3AEIIAIOTCS Ha CIEYIOIINE BUIbL:

I. YKPYIIHCHHBIC HOPMATHUBLI 10 OCHOBHBIM BHAaM CTPOUTCIILCTBA

2. HOPMATHUBBI 110 BUIaM CTPOUTEIHHBIX, MOHTAKHBIX U PEMOHTHO-CTPOHUTEIBHBIX
pabor

3. MHAUBHyaJIbHBIE HOPMBI JJIsI KOHKPETHBIX CTPOUTEIBHO-MOHTAXHBIX U
PEMOHTHO-CTPOUTENIBHBIX OPTaHU3ALIAMN.

B nunioMHOM MpOEKTe UCIONIb3yeM HOPMATUBbI HAKJIAHBIX PACXOI0B M0 BUAAM
cTpoutenbcTBa. CucTemMa yKa3aHHBIX HOPMAaTUBOB cOCTOUT U3 10 Bui0OB 1
npuBeneHa B npuwioxxennn 3 MJIC81-33.2004, umeet 3Hayenust ot 95 1o 125%.
Hauncnenus HakIaaHBIX pacXo/I0B B JOKAJIbHOM CMETE MPOU3BOIUM B KOHIIE CMETHI
3a UTOTOM TIPSIMBIX 3aTpar.

CmeTtHast mpuOBLUTH OTIPEIETIETCS B COOTBETCTBUU C TIOJIOKCHUSIMH,
onpeaensieMbiMu MeToaudeckumu ykazanusimu MJIC 81-25.2001 «Meroauueckue
yKa3aHUsI TI0 OTPEJICTICHUIO BETUYMHBI CMETHON MTPUOBLUIA B CTPOUTEIIBCTBE » U
nucbMoM ['occtpost ot 18.11.2004r Ne AIT -5536-06 «O6 n3zmMeHeHUH HOPMATHBOB
CMETHOM MPUOBLIH O BUAAM CTPOUTEIBHBIX U PEMOHTHO-CTPOUTEIBHBIX PA0OT.



CMmeTHas HpI/I6bIJIB onpeacACTCs ¢ UCITOJIb30BAHUCM!

1. oOmieoTpaciieBbIX HOPMAaTUBOB, YCTaHABIMBACMBIX JIISI BCEX
UCIIOJTHUTENIEH paboT.

2. HOPMATHBEI 110 BHJIaM CTPOUTEIILHBIX, MOHTAXXHBIX U PEMOHTHO-
CTPOUTENBbHBIX PaloT.

3. MHIUBHUIyaIbHBIC HOPMBI, pa3pabaThiBaeMbIe B OTIETLHBIX CIy4asx s
KOHKPETHOU NOAPSIAHON OpPraHU3alluN

CmetHast mpuOBLTH OnIpenessieTcs mo Gopmysie:
CII = N*(3p + 3m) e, N- HOpMaTuB CMETHOU MPUOBLIH

3p + 3m —3apaboTHas aTa pabovyux U3
NPSIMBIX 3aTpaT

B nunnomMHOM npoekTe mpuMeHsieM OTpacieBON HOPMATUB CMETHOM
NPUOBLIN, KOTOPBIA COCTABIISIET :

- IS HOBOT'O CTPOUTENLCTBA — 65%,
- UTsl pPEMOHTHO-CTPOUTEIBHBIX padboT — 50%.

Hauuncnenne cmeTHOM MpuOBLTH TPOU3BOAUTCS B KOHIIE JIOKAJTLHON CMETHI 110
WUTOraM MPSIMBIX 3aTpart.

[To wrory JIOKajabHOW CMETHI OINpEACNieM CTOMMOCTh CTPOUTEIHHO-
MOHTQXHBIX padoT.

7.300beKTHAA CMeTAa

OOBbekTHaAs cMeTa onpeacisi€T CMETHYIO CTOMMOCTDb CTPOUTCIILCTBA 00BeKTa

OOBekTHas cMeTa COCTaBJISIETCS 10 YHHUIIMPOBaHHOM opme (oOpaszelr
No3 u3 npunoxenus Ne2 k MJIC 81-35.2004) nyrem oObeAMHEHUS B CBOEM
COCTaBE JAHHBIX W3 JIOKAJIBHBIX CMET, COCTABJICHHBIX MO JaHHOMY 00bekTy. [Ipu
COCTaBJICHUH OOBEKTHOM CMETBI 3aTPaThl TPYNIIUPYIOTCS B Ipadbl MO 3JIEMEHTaM

CTOMMOCTHU CTPOUTCIILCTBA:

-CTPOUTCIIBHBIC pa6OTBI;



-MOHTa)XHbIE paOOTHI;

-CTOMMOCTb 000pYI0BaHUs,Me0EIN, MIHBEHTAPS;

- IIPOYHC 3aTpPaThl.

Ha CTPOUTECILCTBO

Tak ke B 00bEKTHOH cMeTe OonpcACICTCA IMOCTPOYHO U B HCJIIOM IO CMCTC

IIOKa3aTcJIb G,Z[I/IHI/I‘IHOﬁ CTOMMOCTH Ha paC‘{CTHblﬁ HU3MEPUTCIIb 00BEKTa H

CpelicTBa Ha OIUIaTy TpyJa.

OObeKTHas CMeTa B TUIIJIOMHOM MPOEKTE COCTABIISIETCS IO YKPYTTHEHHBIM

nokazatessiM HalM oObema 31anus, HalM IJI01aau 3/1aHus, KOTOPhIE CIeTyeT

YCTAaHABJIMBATb Ha OCHOBC IMACIIOPTOB TUIIOBBIX ITPOCKTOB 3I[aHHﬁ nJIn

COOPY)KGHI/Iﬁ HJIN ITIOJIb30BATHCA JaHHBIMUA, IIPUBCICHHBIMHA B y‘l€6HOM

nocoboun. @opMa 0ObEKTHOM CMETHI IpUBEICHA B Ta0.7

Tabnuya 7.2

OObwexTHasg cmeTa Ne

(HamMeHOBaHUE 00BHEKTA)

CMeTHaAss CTOUMOCThH THIC.pYO.
CpenctBa Ha oriaty Tpy/a THIC.pYO.
PacueTHbIli n13MepUTEND EAMHUYHOM CTOUMOCTH
CocTraBiieHa B II€HaX IO COCTOSTHUIO Ha 20 T.
No Howmepa HaumenoBanue CMeTHasi CTOUMOCTb THIC.pYO. Cp. na
n/n CMETHBIX pabor u 3arpat OIL.TPYAA
PACUETOB,CMET CrpoutensH | MonTtaxubix | O6opynoBanus, | [Ipounx | Beero
BIX paboT pabort mebenu, 3arpat
MHBEHTaps
1 2 3 4 5 6 7 8 9
CocraBun

IIpoBepui




Hywmepanus nokanbHbIX CMET MPOU3BOAUTCS MpU (HOPMHUPOBAHUU
OOBEKTHOM CMEThI € YYETOM HOMEpPA U HAUMEHOBAHUS TJIaBbl CBOJHOI'O CMETHOTO
pacuyera CTOMMOCTH CTPOUTEBCTBA, B KOTOPYIO OHA BKIIFOYACTCH.

Kaxk npaBuiio, Hymepauys JOKJIbHBIX CMET IPOU3BOJAUTCS CIEAYIOIIUM
o0Opa3oMm: nepBble 1Be HU(PBI COOTBETCTBYIOT HOMEPY IJ1aBbl CBOAHOI'O CMETHOTIO
pacuera, BTOpbIE ABe IU(PPBI — HOMEPY CTPOKHU B TJIaBE U TPETHU JIBE LUDPHI
03HAYAIOT MOPAIKOBbIII HOMED JIOKAJIBHOM CMETHI B JAaHHOW 0OBbEKTHOMN
cmetre(Hanpumep 02-01-03).

CMeTHast CTOMMOCTh 000PYOBaHUs, €r0 MOHTaX U CTOUMOCTH MPHU-
CIIOCOOJICHUI ¥ TTPOU3BOJICTBEHHOTO MHBEHTAPs Ha ypoBHE OazucHbIX 11eH 2000 r.

MOTYT ONPEIEISITHCS B AUTUIOMHOM TIPOEKTE IO YKPYITHEHHBIM MTOKA3aTeIIsIM
(tabu. 7.3).

Tabauya 7.3. YKpYIHEHHbIE OPUEHTUPOBOYHBIE MMOKA3aTEIN CTOUMOCTH
000pyI0BaHus, €r0 MOHTaXa U CTOUMOCTh IPUCTIOCOOJICHU 1
POU3BOICTBEHHOTO MHBEHTAPS

Haumenosanue CroumocTb CroumocTh CrouMocTh MOHTaXa
npucnocobieHuit 1 | obopyaoBaHus, % ot | obopynoBaHus, % ot
UHBEHTaps, % ot CTOUMOCTH €ro CTOUMOCTHU
croumoctu CMP CTPOUTEIBHO-
MOHTQXHBIX PaboT
Awnrap 2 40 20
Bokzan 6 — —
INapax 5 40 20
l'octuHuna 20 - —
OneBaTop 1 30 8
3penuuiHbie 10 10 20
MEPOTIPUATHS
[TaBunboH 3 2 —
[TpoMblieHHBIH 8 80 12
O00BEKT
To xe, xumuu 4 116 16
[IpoMebltieHHBIE 5 65 10
OOBEKTBI
MalIMHOCTPOEHUS




IIpennpustus 5 85 7
IIPOMBIIITIEHHOCTH

CTpPOMMAaTEpHUaoB

CrnoptuBHBIE 20 - —
COOPY>KEHHUSI

Toprosoe 31anue 6 10 20
[xomns 10 10 —

7.4 CocTaBJjieHHe CBOJHOTO CMETHOI0 pacyeTa CTOUMOCTH CTPOUTEIbCTBA

CBOJIHBIE CMETHBIE PACUETHI CTOMMOCTH CTPOUTENBCTBA MPEATIPUSITHIA,
31aHUM, COOPYKEHUN PACCMATPUBAIOTCS KaK JOKYMEHTBI, ONPEIEISIONINE
CMETHBIH JINMUT CPEACTB, HEOOXOUMBIX /ISl TOJTHOTO 3aBEepPILICHUS
CTPOUTENHCTBA BCEX 0OBEKTOB, MPEAYCMOTPEHHBIX IPOEKTOM. Y TBEPIK/ICHHbBIN B
YCTaHOBJICHHOM IOPSIIKE CBOJHBIN CMETHBIN pacyeT CTOUMOCTH CTPOUTEIBCTBA
CIIY’KUT OCHOBAHHMEM JIJISl ONPEJEICHUS JIMMUTA KallUTaIbHbIX BIOKEHUN U
OTKPBITHS (PUHAHCUPOBAHUSI CTPOUTEIHCTBA.

CBOIHBIN CMETHBIN PaCYET CTOMMOCTH K MIPOEKTY HA CTPOUTENHCTBO
OPEINPUITHSL, 31aHUs, COOPYKEHHUS COCTaBIsieTCst o oOpasiy Ne 1,
npuBeeHHoMY B npuioxenun Ne 2 MJIC 81-35-2004

B Hero BktouUaroTCs OTEABHBIMU CTPOKAMHU UTOTH 11O BCEM OOBEKTHBIM
cMmeTaMm 0e3 CyMM Ha MOKPBITUE JINMUTUPOBAHHBIX 3aTpaT, a TAK)Ke CMETHBIM
pacueTaM Ha OT/AEJIbHbBIE BUJIBI 3aTpaT. B MO3UIIMAX CBOHOTO CMETHOTO pacuera
CTOMMOCTH CTPOUTENILCTBA NMPEANPUITUH, 31aHUI U COOPYKEHUI yKa3bIBaeTCs
CCBUIKAa Ha HOMEp yKa3aHHBIX CMETHBIX JOKYMEHTOB. CMETHasi CTOMMOCTb
Ka)/10T0 00bEKTa, MPeyCMOTPEHHOT0 IPOEKTOM, pacrpeaesseTcs no rpadam,
0003HAYAIOIIUM CMETHYIO CTOMMOCTB: CTPOMTEIbHBIX padOT, MOHTAXHBIX padoT,
o0opynoBaHusi, MEOETN U UHBEHTAPs, IPOYUX 3aTpaT U 0011asi CMETHAsI
CTOUMOCTb.



CBOIHBIN CMETHBIN pacyeT Ha CTPOUTENHCTBO COCTABIISIETCS B TEKYILIEM YPOBHE
1ieH. [{ns hopMupoBaHUsi CTOUMOCTH B TEKYIIIEM YPOBHE 1IEH HCTOJIb3yeTCs
Oa3ucHbI ypoBeHb 11eH 2001 roga ¢ mocienyromiei nHAeKCaIue.

B nmensx cucremaruzanumn 3aTpar 110 UX KaTCTrOPUiAM U 00BeKTaM CBO,Z[HBIﬁ
CMETHBIU pacdeT noApasacisaCTCa Ha OTACIbHBIC I'IaBbl COCTAaB KOTOPBIX
PAa3JINYCH. Ka}K,Z[a}I riaBa UMECT CIICLIHMAJIPHOC HAa3BAHHMEC U HA3HAYCHHUC.

[Topsinok onpeneneHrs B TUIJIOMHOM MPOEKTE 3aTpaT Mo rpadam u riaBam
CBOJHOTO CMETHOT'O pacyeTa CTOMMOCTH CTPOUTENHCTBA B OA3UCHOM YPOBHE 1LIEH
yKa3aH HUXe.

I'naBa 1 «IloaroroBka TeppUTOPUN CTPOUTEIHCTBA»

B a7y rnaBy BKIIIOUYAIOTCS CpeCTBA HA PaOOTHI U 3aTPAThl, CBI3aHHBIE C OTBOJIOM
¥ OCBOCHHEM 3acTpanBaeMoil Tepputopuu. K 3TuM pabotaM 0THOCSTCSI — OTBOJT
3€MEJIbHOTO YYacTKa, BbIICJIEHUE KPACHBIX JTMHUMN 3aCTPOMKH, pa30MBKAa OCHOBHBIX
OcCeil 3JaHuil M COOPYKEHUH U 3aKpeIIeHne X Ha MECTHOCTH; pa3paboTka

IpaaoCTPOUTCIIBHOIO IJIaHA Y4AaCTKa IO CTPOUTCIILCTBO,

- KoMII€HCcanus CTOMMOCTH CHOCHUMBIX CTpOCHI/Iﬁ u H&C&)KI[GHHﬁ, IICPCCCIICHUC
KWJIBLHOB U3 CHOCUMBIX JOMOB, CTOMMOCTD 3aTpaT Ha BHIHOC HHKCHCPHBIX CeTEeU U
COOpy)KCHI/Iﬁ C IJIomaakKu CTPOUTCIILCTBA, CHATUC U XPAHCHUEC IIJIOJOPOAHOTO

CJIOSI IOYBHI;

-IUIaTa 3a IOJIb30BAHUC 3CMCIIbHBIM YHACTKOM Ha IICPUOJ CTPOUTCIILCTBA

00beKTa; (apeHa WK IIaTa 3a 3eMJII0 U 3¢MEeJIbHBIN HAJIOT)

— IUIaTa 3a BbIJA4y TEXHUYECKUX YCIOBUN U TpeOOBaHUII HA
TEXHOJIOTUYECKOE MPUCOEANMHEHUE MPOEKTUPYEMBIX OOBEKTOB K MH)KEHEPHBIM

ceTsIM OOIIIEro MOJIL30BaHNS;

- 3aTpaThbl, CBA3aHHLIC C BBINTOJIHCHUCM apXCOJOTrHMYCCKHUX PACKOIIOK B ITPEACIax

CTPOUTEIIBHOM TUIOLIAJKH;

-CTOMMOCTbB APYTHX paboT 10 OCBOEHUIO CTPOUTEIILHON TUIOIIA/IKH,

OTIPE/ICJICHHBIX TPOCKTOM OPTaHU3aIMK CTPOUTEIbCTBA(PEKOMEH TyEeMbIi



MepEeUCHb 3aTpaT BKIIOYAEMbIX B IM1aBy | npuBeneH B npuioxkeHun Ne6 MJIC81-

35.2004

CronmocTh 34TpaT, BKIKOYACMBIX B TJIABY 1 onpeacisieTCa CMCTHBIMU
pacucTaMu Ha OCHOBAHUHN IIPOCKTHBIX O6T)CMOB, HCﬁCTBYIOMHX TapI/I(l)OB M IICH,

OTHOCATCA K IIPOYHM 3aTpaTaM.

B AUIIJNIOMHOM IIPOCKTC PA3MCP YKA3aHHBIX 3aTPaT OPCACIICTCS B IIPOUCHTHOM
OTHOIICHHNH OT CTOUMOCTH pa60T BKJIFOYCHHBIX B I'JIaBY 2 T.e. 0OBEKTHOM CMETBI

Ha BO3BEJICHHE OCHOBHBIX OOBEKTOB CTPOUTENILCTBA B pa3Mepe:
- 17151 00BEKTOB NMPOU3BOICTBEHHOT'O Ha3HaueHUsI 6-8%;

- JUIsl OOBEKTOB HEMPOU3BOACTBEHHOTO HazHaueHus: 4-6%

U yKa3bpiBaeTcs B rpadax 4-8 (cm. Tabmuiy 7.4)

I'maa 2 «OcHOBHBIE OOBEKThI CTPOUTEIHCTBAY

BxomtogaeTcst HTOTOBBIE PE3yNIbTAaThl M3 00OBEKTHOM CMETHI B Tpadbl 4-8.
['maBa 3 «OOBEKTHI MOJICOOHOTO U 0OCITY)KHBAIOIIETO Ha3HAUCHUS
YYUTBIBAIOTCS CMETHAsI CTOMMOCTH CTPOUTEIHCTBA 00BHEKTOB

HOIICO6HOI‘O 141 O6CJIy}KI/IBaIOIHeFO Ha3HAYCHU:A, OIIpCaAcirICMasdt 110

YKPYIIHCHHBIM I1OKa3aTCJIAAM Ha IMm3 CTPOUTCIBbHOTO o0Bema 3JaHHs.

['maBa4 «OOBEKTHI FHEPTETUYECKOTO XO3SHCTBAY

CronMocTh OOBEKTOB SHEPTETUYECKOTO XO3SHUCTBA OMPENETSETCS 10
YKPYIHEHHBIM ITOKA3aTEeNsIM U YKa3bIBaeTcs B rp. 4-6 u 8.

['maBaS «OOBEKTHI TPAHCTIOPTHOTO XO3SHCTBA U CBSI3M»

CTouMOCTh OOBEKTOB OMpPENEIIETCS M0 YKPYITHEHHBIM MOKa3aTeNsM U
yKa3bIBaeTcs B Ip. 4-6 u 8.

I'naBa 6 «Hap}’)KHble CCTHU U COOPYIKCHHUA BOI[OCHa6}KeHI/I$I, BOOJOOTBCACHMA,

TEIUIOCHAOXKEHNUSA U Ta30CHAOKEHUA.



CronmocTh 00BEKTOB ONPEAENAETCS 110 YKPYITHEHHBIM OKa3aTeNsAM U
ykasbiBaeTcs B Ip. 4 u 8. Ilpu onpeneneHun CMETHOM CTOMMOCTH 1O I1aBaM 4- 6
HEOO0XO0MMO I0JIb30BaThCS TEHINIAHOM JUIS [T0/IcueTa 00bEMOB HHKEHEPHBIX

KOMMYHUKAIIMN U TPOTSHKEHHOCTH JIOPOT.
I'maBa7 «byaroycTpomcTBO M O3EJICHEHUE TEPPUTOPUN

CTOMMOCTD CTPOUTCIILCTBA 00BEKTOB BKIIFOYAEMbIX B JaHHYIO TJIaBYy

ONPEIEIAI0TCS B IPOLEHTaX OT CYMMBI IUIaB 2 U 3 B pa3mepe:

- 111 00BEKTOB MPOM3BOACTBECHHOT0 Ha3HaUYeHUS — 3,5%; - 1711 0OOBEKTOB HE

MPOU3BOJICTBEHHOTO Ha3HaueHUs — 4%.

ITo utoram rnas 1-7 noJBoAUM UTOTH 1O Tp.4- 8

I'naBa8 «BpeMeHHbIE 31aHUSI U COOPYKEHUS»

BxiouaroTrcss  cpeinctBa  Ha  CTPOMTEIBCTBO M Pa3pabOTKy THUTYJIbHBIX
BPEMEHHBIX 3IaHUN U COOPYKEHHH, BO3BOJAMMBIX HA CTPOUTEIBHON IUIOIIA/IKE HA
MIEPHOJ CTPOUTEIBCTBA OOBEKTOB.

3aTpaThbl ONPEACISIOTCS IO HOpMaM, MMPUBEICHHBIM B MPHJIOKEHUH 1
coopHuka ['ocynapcTBeHHbIX cMeTHBIX HOpM 3aTpaT ['CH81-05-01-2001.
Hopwmbl ycTaHOBIIEHBI B MMPOIEHTaX OT CTOMMOCTH CTPOUTEIBHBIX 1 MOHTAKHBIX
paboT ot urora riaap 1-7 CBOAHOTO CMETHOT'O pacueTa, BKIIOYAOTCSA B Ip. 4-5 1
8. HopMbl 3aBHUCAT OT 00BEKTa CTPOUTEIHLCTBA U UMEIOT 3HAUCHHUS B Mpejesax

ot 1,1% mo 10,1%.

I'maBa 9 «IIpoune paGoThI U 3aTpaThD»

B manHyt0 r1aBy BKIIOYAIOTCS CPEACTBA HA OCHOBHBIE BUIBI POUYUX PAOOT H
3aTpar MPOUCXOASIIMX B IPOLIECCE CTPOUTENHCTBA OOBEKTOB U MPHU MOATOTOBKE
00beKTa K c/1aue B AKCIuTyaTaluio. PaboTsl BKIIIOUaeMble B IIaBY 9 NOHKHBI OBITH
PEAYCMOTPEHBI IPOEKTOM OpraHU3alii CTPOUTENbCTBA. PeKkoMeH 1yeMblii
nepedyeHb Mpournx padoT U 3aTpaT npuBeeH B npriokeHnn Ne§ MJIC81 -35.2004.
OCHOBHBIMH U3 HUX SBJISIOTCSI:



a) NOMOJIHUTEIbHBIE 3aTpaTbl NpPU MPOU3BOJACTBE CTPOUTEIBHO-MOHTAKHBIX
paboT B 3MMHEE BpEMsI — OIPENEISIOTCS 10 HOpPME, NIPUHUMAEeMOM 0
coopuuky I'ocynapctBeHHbIx cMeTHbIX HOpM ['CH 81-05-02-2007. Hopmbi
YCTaHOBJIEHBI B IPOLIEHTaX OT CTOMMOCTH CTPOUTEIbHBIX U MOHTaXXHBIX paldoT ,
HAYUCJICHHS POU3BOIATCA OT CMETHOM CTOMMOCTH CTPOMUTEIBHO-MOHTAKHBIX
pabot no utoram rnas 1 -8, BkiarouaroTcs B rp. 4-5 u8. HopMsbl 3aBUCAT OT peruona
CTPOMUTENBCTBA ,00bEKTa CTPOUTEILCTBA U YCIOBUH 3acTpoiiku. Hopmbl umerorT
3HaueHus B npegaenax ot 0,3% no 17,4%.

0) CTOUMOCTh 3aTpaT Ha MPOBEJCHNE MYCKOHAJIAIO0YHBIX PadboT
TEXHOJIOTUYECKOT0 000PYyIOBaHUSI ONPEEIsIeTCs M0 JIOKAJbHOW CMeETe,
BKITIO4aeTcs B rpady 7 u 8.B TUIMIOMHOM MPOEKTE CTOMMOCTH MMyCKOHAIAI0YHBIX

pabot omnpezaensieM B pazmepe 5% IPOLEHTOB OT CTOMMOCTH 000PYAOBAHHUS.
I'maBal0 «Copaepsxanue ciryk0bl 3akazurka. CTpOUTEIbHBIN KOHTPOIb

B nmaHHy10 T71aBy BKJIFOYAIOTCS 3aTPaThl HA COJEPKaHUE CITY>KOBI 3aKa34yrKa Ha
IIepHOJ] CTPOUTENIbCTBA 00beKTa. CTOMMOCTB 3aTpaT ONpPeaeIIeTCs I10
YKPYIHEHHOMY HOpMaTuBy, YycTaHoBieHHOMY IlocTaHoBieHUEM
ITpaButenbctBa PO ot 21 utons 2010 r. Ne468 «O nopsiike mpoBeieHUs
CTPOMUTEIIPHOTO KOHTPOJIA MPU OCYIIECTBICHUHU CTPOUTEIHCTBA O00BEKTOB
KauTaJIbHOTO CTPOUTENHCTBAa». HOpMaTHB yCTaHOBJICH B IIPOIIEHTAX OT

CTOMMOCTHU CTPOUTETHCTBA B Oa3ucHbIX 1eHax Ha 01.01.2000r
- 1151 00beKTOB cTouMocThio 710 30 MitH py0. — 2,14%

— i 00beKTOB CTOUMOCTHIO OT 30 10 50 MiH py6. — 1,93%

— 1 00BEKTOB CTOMMOCTHIO OT 50 10 70 MH py06. — 1,81%

3aTpaThl ONpeAessoTCs OT CMETHOM CTOMMOCTH CTPOUTEIBCTBA MTOTA
riaB 1 — 9 u 12,Bxmovarorces B rpady 7 u 8.

I'maBa 11 «IloaroToBka »sKCIUTyaTallUOHHBIX KaApOB JUISI CTPOSIIIErocs

00BEKTa KaITUTAIHLHOTO CTPOUTCIILCTBAY.



IIpu cTpOUTENBCTBE HOBBIX NPEAIPUATUN MOTYT YUYUTBHIBATHCS PACXO/Ibl HA
MOJIFOTOBKY pabouyuX HOBBIX MPO(ECcCuil U Ipyrux CHeralbHbIX KaIpoB.
3aTpathl ONPEAEIAIOTCS CMETHBIM PACUETOM UCXO/S U3 NOTPEOHOCTH B pabovMX,
OIIpeIeNsIeMOM B TEXHOJIOTUYECKOM YacTH IPOEKTa U pacxo/loB Ha 00yuyeHHe,
BKJIFOYAKOTCS B Ip. 7 ¥ 8 JlaHHBIE 3aTpaThl ONPEAEIIAIOTCS 1O CIIPABKE 3aKa3yMKa.

B JAUIINIOMHOM IIPOCKTC IIPU OTCYTCTBUU NJAHHBIX 3aTPAThI HC OIIPCACIIAIOTCA.

I'maBal2 «IIpoexTHbIE U U3BICKATENbCKUE padOThI» B nannyio riaBy
BKJIFOYAIOTCS CPEJICTBA HA:

a) CTOMMOCTh TPOEKTHO-U3bICKATEIbCKUX pPabOT OINpeAensieTcss Ha OCHOBE
CIPaBOYHHUKOB 0a30BbIX IIEH Ha MPOEKTHBIE U U3bICKATEIbCKUE PAOOTHI
pa3paboTaHHBIX MO0 00BEKTaM CTpouTenbCcTBa B 1ieHax Ha 01.01.2001r.c
nocJeyouel nHAeKcalenl Ha UHAEKC Ha TPOEKTHBIEC U U3bICKATENIbCKUE PadOTHI,
KOTOpPBII pa3padaThiBaeTcsl exekBapTanbHO MuncTtpoem PD u nelicTByeT Ha Bcel
teppuropuu PO.

B 1umioMHOM MpoeKTe CTOMMOCTh IMTPOEKTHBIX M U3bICKATEIBCKUX PabOT OT
CMETHOM CTOMMOCTH CTPOMUTEIIBCTBA MO UTOTY TJ1aB 1- 9 B pasmepe:

- 1711 0OBEKTOB MPOU3BOACTBEHHOTO Ha3HAUCHUS — 8%;
-JI1 00BEKTOB HE IIPOU3BOJICTBEHHOTO Ha3HaUeHU — 5%.
3aTpathl BKItOUalOTCs B Tpadsl 7u 8.

0) cpeAcTBa Ha MPOBEJIEHNE aBTOPCKOTO HAA30pa MPOEKTHBIX OpraHU3alii 3a
CTPOUTEIBCTBOM ormpeaensercss B pasmepe 0,2% OT MmoiaHOM CTOMMOCTH IO
utoram raB 1 — 9, Bkimouaercs B rpadsl 7 u 8.Pemienue o He0OX0AUMOCTH

MMPOBCACHUS aBTOPCKOI'O HAA30Pa IPUHUMACT 3aKa34HnK.

B) CTOUMOCTb 3KCHEPTH3bl NPOEKTHOM JOKYMEHTAalUMU OIpeAenserca B
COOTBETCTBHHM C nosioxkeHneM lloctanoBnenus npaButenscTtBa PO Nel45 ot 5
Mapta 2007 T. ¢ UICNIOJIb30BAHUEM HOPMATUBA, BHIPAXKEHHOTO B IIPOLICHTAX,

HAYMCJIEHUE MPOU3BOJIUTCA OT CTOUMOCTH MPOEKTHBIX paboT B meHax 2001r.:

- 1mpu croumoctu padot a0 0,15 mian py6. — 33,75%

- 1npu ctoumoctu padot 6omee 0,15 miH py6. — 29,25%



— 1pu ctoumoctu padot 6omnee 0,25 miH pyo. —27,3%

3a utoroM rias 1 — 12 mpon3BOANUTCA HAYUCIIEHUE CPEICTB Ha
HENpeIBUICHHBIE Pa0OTHI U 3aTPAThI, pa3Mep KOTOPHIX YCTaHABIMBAETCS B

cootrBerctBrM ¢ MJIC81-35.2004 1. 4.96.8B pa3mepe:
- 1711 00BEKTOB MPOU3BOACTBEHHOTO Ha3HaUYCHUST - 3%;
- 1711 00BEKTOB HEMPOU3BOJCTBEHHOTO Ha3HaueHUs - 2%.;
- 1Sl YHUKaJIbHBIX 00beKTOB - 10%.

ITocne Hauncnenus HEMPCABUACHHLIX 3aTpPaT OIIPECACIACTCA CMCTHAA
CTOUMOCTBL CTPOHTCIILCTBA B 0a3UCHBIX [CHAaX 110 KAKIAOMY 3JICMCHTY

CTOMMOCTH U 06111&5{ CTOHMMOCTb.

Omnpenenenre CTOMMOCTY B TEKYLIUX LIEHaX MPOU3BOAUTCS OA3UCHO-
WHJEKCHBIM METOJIOM C UCIIOJIb30BAHUEM CUCTEMBI MHIEKCOB IIEpECUETA

CTOMMOCTH Ha IICPHUOJ COCTABJIICHUA CMCTHI:

- Hcmp 3aBuCHT OT 00BEKTA CTPOUTENHCTBA U TEPPUTOPUHU CTPOUTEIIHCTBA,

— MHWop6. 3aBUCHT OT OTpaciay HAPOJHOTO XO35MUCTBA;

I/Inp. 3dBUCHUT OT OTpACIM HAPOAHOI'O XO3S1CTBA.

Nunekcpl pa3pabaThIBalOTCS €KEKBAPTAIBLHO, YTBEPIKIAFOTCS

VCIIOJIHATEJIBHBIM OPTraHOM IOCy1apCTBEHHOU Biactu MuHcTpoem PO.

Iocne OIIpCACICHUA CTOUMOCTHU B TCKYIINX ICHAX ITPONU3BOAUTCA
Ha4YMCJIICHHUEC HAJIora Ha ,HO6&BJI€HHYIO CTOMMOCTDB 11O CTaBKaM, YCTaHOBJICHHBIM

3aKOHOAATENBHO B pazMepe 18%

IIo HUTOTY CBOAHOTO CMCTHOTO pacydcTa ONpcACisIeM CMCTHYIO CTOMMOCTD

ctpoutenscTBa ¢ yuetom HJIC.



3a UTOrOM CBOJTHOTO CMETHOT'O pacyeTa CIIPaBOYHO YKa3bIBAIOTCS BO3BPATHBIE
CYMMBbI, YYUTBIBAIOIINE CTOUMOCTh MATEPUATIOB U KOHCTPYKIMHU, MMOJYYEHHBIX OT
pa300pKu BpEMEHHBIX 3/IaHUI U COOpYKEeHH B pazmepe 15% ot cmeTHOU

CTOMMOCTH BPEMEHHBIX 3JaHUM U COOPYKEHUM YKa3aHHOM B IJiaBe 8

.CBOJIHBII CMETHBIN pacuyeT CTOMMOCTH CTPOUTENIHCTBA B 0A3UCHOM U TEKYILIEM
YPOBHE LI€H ,yTBEPKIACHHBIN B YCTAHOBJICHHOM MOPSJIKE. SIBISETCSI OCHOBAaHUEM
JUISL COCTABIICHUS ITPOTOKOJIA JIOTOBOPHOM LIEHBI U ONPEIEIICHUS HAYaJIbHON
MaKCHMaJIbHOM IIeHbl 00BEKTa CTPOUTENILCTBA. Pacnipeienienre 3aTpar o riaBam
U TpadaM CBOJTHOTO CMETHOTO pacyeTa CTOMMOCTH CTPOUTEILCTBA MPUBEJCHO B

tabnuie 7.4

Tabnuya 7.4

3akazuuk(MHBecTOp)

201 _r.

«YTBEPKICH» «__ »

CBOJHBII CMETHBIN pacyeT B CyMMe THIC.pYO.

(cchuIKa HAa TOKYMEHT 00 yTBEPkKIACHUH )

CBOAHBIM CMETHBIN pacueT CTOUMOCTH CTPOMTEILCTBA

( HaMMEHOBaHUE CTPOUKH)

CocTaBiieH B IIeHaX 10 COCTOSHUIO Ha 20 T.
HaumMenosanue rias, CMeTHasi CTOUMOCTb, TBIC. PYO. O6mas
Ne cMeT 00BEKTOB, paboT U CMeTHas
No H 3aTpar CTpOUTE- | MOHTaXKHBI obopymo- MPOYUX CTOMMOCTS,
X paboT 3aTpar TBIC. DYG.
/o | pacuero JTBHBIX BaHWA, Py
B pa6oT Mebenu u
WHBEHTAPS

3

6

I'maBa 1. ITogroroska
TEPPUTOPUHU
CTPOHTEIBECTBA




OTBOJ 3€MEIBLHOIO
y4acTKa 1o
CTPOMTEILCTBO

Komnencanus
CTOMMOCTH CHOCHMBIX
CTPOCHHH 1
HaCaXISHUI

3aTpaThl MO0 CHATHIO U
XpaHEHHIO
TUIOIOPOAHOTO CIIOS

IInaTta 3a moiap30BaHNE
3eMEeJbHBIM YYaCTKOM

Ilnara 3a
TEXHOJIOTHYECKOE
MPUCOCTUHEHUE
00BEKTOB K MHK.CETAM
OOIII.TIOJIB3.

CHoc 31aHul 1
COOPYXKEHUI

3aTpaThl, CBSI3aHHEIE C
BBIII. APXHOJI.PACKOTIOK

Hroro:

I'naBa 2. OcHOBHBIE
00BEKTHI CTPOUTETHCTBA

Hroro:

I'naBa 3. OOBEKTHI
MOACOOHOTO U
00CITy’KHBAIOIIETO
Ha3HaYEHUs

Hroro:

T'naBa 4. OOBEKTHI
JSHEPTETHIECKOTO
XO3SHMCTBA




Hroro:

T'naBa 5. OOBbEKTHI
TPAHCIIOPTHOTO
XO3SMCTBA U CBI3H

Hroro:

I'naBa 6. Hapyxusbie
CETH COOPYKCHHS
BOJOCHA0KEHUS,
BOJIOOTBC/ICHUS,
TEIUIOCHAOKEHUS U
ra3ocHaOXeHUs

Hroro:

I'maBa 7.
BnaroyctpoiicTBo u
03€JIEHEHNE TEPPUTOPHHU

Hroro:

Wroro 1o ri.1-7

I'naBa 8. BpemenHnsie
31aHUSI U COOPYKEHUS

Htoro

Uroro: mo ri.1-8

I'naa 9. [Ipoune
paboThI U 3aTpaThl

Y nopoxxanue paboT B
3UMHEe BpeMs




3arpaThl Ha IPOBEACHNE
MyCKOHANAI0YHbBIX
pabor

3aTpaThl,CBA3aHHBIE C
KOMaH/IMPOBaHUEM
paboYmX AJIs BHITL.PadOT

Hroro:

Uroro: mo ra. 1-9

I'nmapa 10. Copepxanue
CITy>KOBI 3aKa34HKa.
CrtpourenbHbIH
KOHTPOJIb

Hroro:

I'naBa 11. I[loaroroska
JKCIUTYaTalMOHHBIX
KaJpoB JIIs
CTPOSIIIETOCS 00BEKTA
KaIUTaIbHOTO
CTPOUTENLCTBA

IToaroroBka
JKCILUTYaTaIlHOHHBIX
KaJpoB

Hroro:

I'nasa 12. IIpoexTHbIe U
H3bICKaTEIbHbIE pabOTHI

IIpoexTHbIE U
H3BICKATEJIbHEIC PA0OTHI

ABTOpCKUi HaA30p

3KCHCpTH3a IMPOCKTa

Hroro:

Hroro: mo ra. 1-12

Pezeps Ha
HETIPEIBUICHHBIN
paboThI U 3aTpaThl

Bcero no ceogHOoMy
pacdeTty, B TOM YHCIe
BO3BpATHBIX CYMM




CocraBui (moamuce)

7.5. OnpenesieHue TBEpP/AOii JOrOBOPHOM LEHbI

HavanpHass mMakcuManibHasl LI€HA CTPOUTEIBbHOM MPOIYKIMHU, 0ObEKTA WU
KOMIUIEKCa pabO0T yCTaHABIMBAECTCS 3aKa3UMKOM B TEKYIIUX [IEHaX HA MOMEHT
00BsiBIIEHUS TOProB. OCHOBAHUEM JIJISl €€ ONIPENIEICHUSI CIIYKUT YTBEP)KICHHAs B
YCTaHOBJIEHHOM HOPSAKE CMEeTa B 0a3MCHOM YpOBHE IIEH BXOJAIIAsi B COCTaB
IIPOEKTHON JOKYMEHTALUH.

[Tepecuet B TeKylIM€ LIEHBI TPOU3BOJUTCS C TPUMEHEHUEM YCTAHOBJIEHHBIX
B PETMOHE TEKYIIUX UHIAEKCOB. CTOMMOCTD B TEKYIIUX I[E€HAX KOPPEKTUPYETCS C
Y4eTOM BIIUSHUS POTHO3UPYEMOU HHQIISIITUN B TEUCHHE CPOKA CTPOUTEITHCTBA
00BbeKTa ImyTeM MIPUMEHEHHUS WHIEKCOB-ehasaTopoB. TBepmast 1oroBopHas 1ieHa
CTPOUTENHHON MPOIYKIMH (GUKCUPYETCS IO pe3ysibTaTaM MPOBEIECHHBIX TOPTOB C
Y4ETOM MPEIJIOKEHUN MoOeuTe el TOProB M0 CHUYKEHUIO HaYaIbHOT'O YPOBHS
HavyaJILHOM II€HEI.

mor. = Co.11.*U*Kn*Kn
CO.11. — cMeTHast CTOMMOCTB B 0a3MCHBIX II€HAX;
N — nHpexkc Ha nmepuoj pacyera;
Kn — koapdunment nedastopa;
Kn — ko3¢ dunmeHT noHnkarwmui (TeHAEPHOT0 CHIKEHUS).

[leHna B TeKyleM ypOBHE LIEH ONpPEIEseTCs HA OCHOBAHUH OIPEACICHHON
TBEPJI0M IOTOBOPHOM 1I€HBI, YCTAHOBJICHHOU B pe3yibTaTe MPOBEECHUS TOPTOB,
odopmIIsieTcs MPOTOKOJ COTJIacCOBaHUs JOTOBOPHOM II€HbI, KOTOPHIN
MOMHUCHIBACTCS 3aKa3UMKOM M TMOIPSTYNKOM, TOOSTUBIIIETO TI0 PE3YJIbTaTaM
TOPTOB.

J171s1 cocTaBlieHUs] IPOTOKOJIA HEOOXOIUMO ONPEACIUTD CIOKUBIIUIICS
WHJIEKC U3BMEHEHUSI CTOUMOCTH, ONPECICHHBIN MTyTEM JEJIEHUS CTOUMOCTH
00BEeKTa B TEKYILIEM YPOBHE 1I€H Ha 0a3MCHYIO0 CTOUMOCTb.

CrouMOCTh B TEKYIIMX LIEHAX M0 BUAAM M 3Tarnam padboT onpeaensieTcs
MyTeM YMHOXEHHs 0a3MCHOI CTOMMOCTH Ha pacyeTHbIN KO3 PUIIMEHT.



HpOTOKOJ'I ABJICTCA OCHOBAHUECM JJIs OIIJIAThI 34 BBIITIOJTHCHHBIC pa6OTBI

MCIKAY MOAPAAIUKOM MU 3aKA3UYUKOM. B sTom cliydac CMETOM HE HCIIOJIB3YCTCA.
HpOTOKOJI JOJIKEH OBITH COCTaBJICH MaKCHMAJIbHO ACTAIN3UPOBAHO, YUYHUTBIBATH

BC€ 3Tallbl, BBIIIOJITHACMBIC CTpOPITCJ'IBHOfI OpFaHI/ISaIII/Ieﬁ .

HpOTOKOJI corjiaCoBaHUsA I[OI‘OBOpHOﬁ IOCHBI ITOAITMCHIBACTCA 3aKa34YUKOM U

NOAPATYINKOM, MPUIIATraCTCA K JOTOBOPY IMoApsAaa U ABJISICTCA €TO0 HEOTheMJIEMO

JaCThbIO.

CTPOUTECIBCTBO
ABJIACTCA IPUITOKCHHUEM K IOTIOBOPY IoApsaa

Tabnuya 7.5. TIpoTOKOI COTNIaCOBaHUS JOTOBOPHOM IIEHBI.

3aKka34yuk
['eHepanbHbBIN TOAPATIUK

Ha CTPOUTCIILCTBO

CocraBiieH Ha OCHOBE CMETHOM AOKYMCHTAIIUH Ha

/1

Howmepa
CMeT U
pacueToB

HaumenoBanne
00BEKTOB PadoT U
3arpar

CTOMMOCTH BKIIFOUCHUS B JOTOBOPHYIO LICHY

NOAPAAHBIX pa60T B TOM 4HCJIC

CTPOUTENBHBIX
pabot

MOHTQ)KHBIX
pabot

MPOYHX
3aTpar

JApyrux
3aTpar u

pabort no
JIOTOBOpPY

JorosopHas
LICHa Ha
CTPOUTENBCTBO

C 3aKa34YMKOM MOT'YT JOIIOJJHUTCIbHO BKIIOYATCA CICAYIOIINE 3aTPAaThI

B cocraB AOTrOBOPHBIX IIEH HA CTPOUTCIIbHYIO IIPOAYKIIUIO

IIOpPY4YaeMbI€ T€HEPATIbHOMY MOAPAIUUKY:

-pa3paboTKa MPOEKTHOM IOKYMEHTAIUU;

-oCTaBKa 000PYOBAHUS;

-BCACHUC CTPOUTCIIbHOI'O KOHTPOJIA U AP.

I[OHOJIHI/ITCJIBHLIC 3aTpaThbl, BXOJAIIHUEC B COCTAB I[OI‘OBOpHOﬁ IOCHBI,

ONIpCACIIAOTCS COOTBECTCTBYOIIUMU PpaCHCTAMMU.

I10 COIJIaCOBAaHHIO




8. IPOEKTUPOBAHUME ITPOU3BOJACTBA PABOT U OPI'AHU3A-
s CTPOUTEJBCTBA

8.1 O01mue moJ1oKeHust

CryneHTsl, cnenyanu3upyomuecs no kadenpam, Juisi KOTOPBIX JTaHHBIN pas-
7ie]T BBITYCKHOM KBaNU(UKAIIMOHHOW pabOThl HE SIBISETCS OCHOBHBIM, pa3pada-
THIBAIOT MPOEKT npousBoacTsa padot (III1P) u npoext opraHuzanuu CTpOUTENb-
ctBa (ITOC) Ha Bo3BeEHUE 3aPOEKTUPOBAHHBIX UMHU 3[aHUIN UM COOPYKEHUI.
I'padumueckas gacte IIIIP u [1OC pasmemiaercs Ha Tpex aucTtax dopmarta Al.
O6beM mosiCHUTENBHOM 3anucku 20-25 cTpaHuIl.

JUis CTyI€HTOB, BBIIOJIHSIOUIMX BBITYCKHYIO KBAJTM(UKALMOHHYIO padoTy 110
Kadenpam, JUisl KOTOPbIX JaHHBIA pa3zell sBISETCS OCHOBHBIM, 00beM rpaduue-
CKOH YacTu pasfena cocTaBisieT He MeHee 4-x nuctoB popmara Al, a mosicHU-
TeabHOM 3anucku - 40 cTtpanui. B 3TOM ciaydyae CTyaeHThl pa3padaTbIBatOT OOUH
U3 CIEOYIOUIMX BHUAOB OPraHU3alMOHHO-TEXHUYECKON JOKYMEHTALMH: IPOEKT
npousBoacTBa padotr (IIIIP) nHa crpoutenscTBO OTAENBHOrO 37aHUS (CO-
OpY>KEHHS1) WIH KOMIUIEKCA 3JaHUI U COOPYKEHUI MPOMBILIIEHHOTO, KHIIALIHO-
IPAKJAHCKOIO MIIM CEJIbCKOXO35MCTBEHHOI'O HA3HAYEHMS; ITPOEKT MPOU3BOJICTBA
paboT MO PEKOHCTPYKIMH MPOMBIIUIEHHOTO 00BEKTa; MPOEKT MPOU3BOJCTBA Pa-
6ot (IIIIP) Ha NOArOTOBUTENBHBIN NEPUO CTPOUTENBCTBA; IPOEKT OPraHU3aLUN
ctpoutenbeTBa (I10C) xunoro, NpOMBILUIEHHOTO, CEIbCKOXO035IHCTBEHHOTO KOM-
IUIEKCA; MPOEKT OpPraHU3alMM MOTOYHOTO KUIMIIHO-TPAKAAHCKOTO CTPOUTEIb-
CTBA; MPOEKT OPraHu3allii PEKOHCTPYKLUHUU NPEINpUSITHS; JOKYMEHTALUIO II0
OpraHu3aluu padoT Ha IpOrpaMMy CTPOUTEIbHON OpraHu3aluu (CTPOUTEIBLHOTO
y4acTKa); OPraHn3alMOHHO-TEXHOJIOTMUECKHUE PELICHUS], PEKOMEHIAlUU U MEpPO-
NPUATHUS 110 COBEPUIEHCTBOBAHUIO OpraHU3allld TPYyJAd, IPOU3BOJICTBA U yHPAB-
JIEHUS HA CTPOUTEIBHOM YYacTKe.

Bo Bcex BBIMTyCKHBIX KBAIU(PHUKAIIMOHHBIX paboTax JODKHBI HATH OTpa-
’KEHHE BOMPOCHl TEXHUKH 0€30MacHOCTH. PelieHus mo TexHHKe Oe30MacHOCTH
npuHumatorcst B cootBerctBun co CHull 12-03-2001 «be3onacHocth Tpyna B
ctpoutensctBe. Yacth 1. O0mme tpedoBanus» [51], CHull 12-04-2002 «be3-
OMacHOCTh TpyAa B cTpoutesibeTBe. YacTe 2. CTpOUTENIBHOE MPOU3BOACTBO» U
IPEACTABIISIIOTCS B TEXHOJOTMYECKUX KapTaxX, CTPOUTEIBHOM TI€HEpPaIbHOM
MJaHE M CAMOCTOSTEIbHOM pa3jielie BBITYCKHOW KBadU(UKAIMOHHON palOOThI
«be30macHOCTh JKU3HEAEITEIbHOCTH YEI0BEeKay [S52].

CryneHTsl, crenualu3upyroIMecs M0 OpraHU3allMi CTPOUTENbCTBA U BbI-
HOJIHSIOLIUE PEAbHYIO BBIITYCKHYIO KBaJTU(UKALMOHHYIO pabOTy WM Ha peajb-
HOW OCHOBE, Hapsiy ¢ pa3pabOTKOM OpraHM3alMOHHO-TEXHOJIOTMYECKON TOKY-
meHTauuu (IIOC, TP u np.) MoryT (110 yCMOTPEHUIO OCHOBHOT'O PYKOBOJIUTEIS
JUIUIOMHOI'O MPOEKTA) PACCMOTPETh: TEXHUKO-3KOHOMUYECKUE MMOKA3ATENH JIesl-
TeabHOCTH CMY WM CTPOUTENIBHOIO YYacTKa; COCTOSIHUE OPraHU3alMK TPyJa U
IIPOMU3BOJICTBA B HOBBIX YCIIOBUSAX XO3AWCTBOBAHMS; BOIPOCHI COKpALIEHUS 3a-
TpaT py4HOTo TpyJa, CHKEHHE CeOECTOMMOCTH padOT, MOBBIILICHUS IPOU3BOIU-
TEJIBbHOCTH TPYAQ; MYTH COBEPUIEHCTBOBAHUS IMPOU3BOJCTBA U OpraHU3aliy Ma-



TEePUATHHO-TEXHUYECKOTO 00ECTICUCHHS Y KOMIUICKTAIIUN;, TTOBBIIICHHS Ka4eCcTBa
CTPOUTEIbHO-MOHTAXHBIX padoT U T.A. BKilloueHHne 3THUX BOMPOCOB B COCTAB BbI-
MYyCKHOM KBaMu(UKAIMOHHOW pabOThI MO3BOJIET YCUIUTh SKOHOMUYECKYIO CTO-
POHY €r0 M 3aKpEenuTh 3HAHUS CTYJEHTOB B 00JIACTU YIKOHOMHUKHU CTPOUTEIHCTBA,
HEO0OXO0IUMbIE€ MOJIOZIOMY CIELUATIUCTY B €0 MPaKTHYECKOU padoTe.

B paccmaTpuBaemblil pa3fen BbITYCKHON KBadu(UKAIMOHHONW pabOThl AOIK-
HBI BKJIIOYaThesl pazpadbotku no HUPC, BeinmosHEHHBIE CTYAEHTaMU.

OCHOBHBIM HOPMATUBHBIM JIOKYMEHTOM MO OpraHU3alluud CTPOUTEILCTBA SIB-

nsiercst CIT 48.13330.2011 «Opranuzanus ctpouteibcTBa» [49], npaBuia KoTo-
pOro pacrnpoCTPaHAIOTCS Ha OpPraHU3alUI0 CTPOUTEIBHOrO IMPOU3BOACTBA IPU
CTPOUTENBCTBE HOBBIX, PACIIUPEHHUH, PEKOHCTPYKIMH U TEXHUYECKOM IEpPEBO-
OPYKEHUU JECHUCTBYIOIIUX NPEANPUATUH, 3JaHUA U COOPYKEHUM, BKIIKOYAS €TO
noAroToBky, pazpadorky I1OC, IIITP u I[1OP, opranu3zanuio) Tpya, ornepaTuBHO-
JIUCIIETYEPCKOE YIIPABIICHHE, KOHTPOJb KAa4€CTBA CTPOUTENBHO-MOHTAXXHBIX pa-
00T, y4eT yCJIOBUH OXpaHbl OKPY>KaIOIIEH CPEeIbl.

[Ipu pa3paboTke opranu3zanMoOHHO-TexHONOrHueckor nokymentauuu (I1OC,
[P u 1p.) 1OMKHO OBITH MPETYCMOTPEHO:

- COOJIIOJICHHEe HOPMATUBHOW MPOJODKUTEIEHOCTA CTPOUTEIBCTBA M Pa3Me-
poB 3anena B cootBerctBur co CHull 1.04.03-85* [50];

- IEPBOOYEPETHOE BBIIMOJIHEHUE MMOATOTOBUTEIHHOTO MIEPUOJIA U MTOATOTOBH-
TEJbHBIX paldoT;

- IPUMEHEHHE MPOTPECCUBHBIX METO/I0B OPTraHU3alUU CTPOUTETLHOM MPOU3-
BOJICTBA (B YaCTHOCTH, IOTOYHOTO, y3JI0BOT'0, KOMILIEKTHO-OJIOYHOT0);

- TIOCTaBKM TEXHOJIOTUYECKOTO O0OpYyIOBaHMS YKPYIMHEHHBIMU OJIOKaMH,
KOMILJICKTHBIE TIOCTaBKH Ha CTPOUTENbHYIO IUIOIAAKY KOHCTPYKLUUH, U3EIUN U
MaTepHalioB U3 pacyeTa Ha CEeKIIMIO, ITaX, yYaCTOK, TOMEIIEHUE U T.I1.;

- mpuMeHeHue 3PPEKTHBHBIX TEXHOJIOTUIECKUX MPOIIECCOB U MEPEIOBBIX Me-
TOJIOB OpraHM3alH TPyJa, 0OECIEeUMBAIOIIUX COKpallleHue Tpyao3arpaTr u, B
YaCTHOCTH, COKpAIllEHUE 3aTPaT PyYHOIrO TPYAa;

- MaKCHMaJIbHOE MCIOJIb30BaHue (PpoHTa padoT; COBMEIICHUE CTPOUTEIHHBIX
MPOLIECCOB U 00ECTIEUEHNE UX HETIPEPHIBHOCTH;

- MepOoIpHsITHs, 00ECIeUnBAIONINe KAYeCTBO CTPOUTEIHLHO-MOHTAXKHBIX Pa-
60T B cooTBeTcTBHH € TpeOoBanusmu CII;

- paBHOMEPHOE HCIOJb30BaHUE PECypcoB (JIIOJICKUX, MaTepUAIbHO-
TEXHUYECKHUX, (PMHAHCOBBIX) M MPOHU3BOJCTBEHHBIX MOIIHOCTEH MOJpa3ieiIeHnui
CTPOUTEIBHO-MOHTXHBIX OpraHU3allni;

- KOMIUIEKCHAsi MEXaHM3allUsl CTPOUTEIbHO-MOHTAXHBIX PabOT C MCIOJB30-
BaHMEM HanOoJee MPOU3BOAUTEIbHBIX MALIMH B JABE-TPU CMEHBI, a TaKXKe Ipu-
MEHEHHUE CPEICTB MAJIO MEeXaHU3alllu;

- cOOJIIO/IeHNE TIPABWII OXPaHbl TPYyJa U, B YACTHOCTH, BBITIOJHEHHE TpeOoBa-
HUM TEXHUKH 0€30MaCHOCTH U MOXKapHOU 0e30MacHOoCTH U obecrneueHne padbounx
HOPMAJIbHBIMU CAHUTAPHO-OBITOBBIMU YCIIOBUSIMH,

- OrpaHuYeHre 00beMa CTPOUTEIHCTBA BPEMEHHBIX 3/IaHUH U COOPYKEHUH 32
CUET HCITOJIb30BAHMS JII HYXKII CTPOHUTENBCTBA TOCTOSHHBIX 3/1aHUI, BO3BOJIU-



MBIX B MOJATOTOBUTENbHBIN MEPUOJ, U MOOWIbHBIX (MHBEHTAPHBIX) 3/1aHUH, CO-
OPYXEHUI U MEXAHU3UPOBAHHBIX YCTAHOBOK;

- BBIIIOJIHEHUSI MEPONPHUITUI MO OXPAHE OKPYKAIOLIEW NPUPOJHON Cpeabl U
BOCCTaHOBJICHHIO (PEKYJIbTUBAIIMHU) 3€MEJIBHOTO y4aCTKa U UCTOJIb30BAHUIO IJIO-
JOPOJTHOTO CJIOSI TTOYBBI.

B BbITTyCKHOM KBanM(pUKAIMOHHON pab0oTe HEOOXOAMMO OTPa3UTh MEPEIOBON
ONBIT CTpouTENbCTBA. [I03TOMY KpoME HOPMAaTUBHOW JOKYMEHTALIMU CTYIECHTHI
JOJKHBI MCIIOJIb30BaTh CIIEUAIBHYIO JUTEPATYPY, CIIPABOYHUKHU, PEKOMEHIallN1
U PYKOBOJCTBA, pPa3pabOTaHHbIE HAYYHO-HCCIEIOBATEIIbCKUMH HWHCTUTYTaMH;
THUINOBBIE KAPTHl OPraHU3alMM TPYAAa M TPYNOBBIX IIPOLECCOB CTPOUTEIBHOTO
MIPOM3BOJICTBA; TUIOBbIE TEXHOJOTHYECKHE KAapThI; adbO0OMbI OpraHU3AI[MOHHOM
OCHACTKM pabOYMX MECT; KaTaJIOI'M TEXHOJIOTMYECKHX KOMIUIEKTOB (HOPMO-
KOMIUIEKTOB), a TaKke Apyrue MyOJuKalmuu MO SKOHOMHUKE, OpraHU3aluH,
YIPaBJIEHUIO U TEXHOJIOTUU CTPOUTENBHOTO ITPOU3BOJICTBA.

Heobxoaumo mMpoKoe HCIMOIb30BAHWE COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUW JIJI1 COOTBETCTBYIOLIMX PACUETOB M PEUICHUA 3aa4 OpraHU3alllOH-
HO-TE€XHOJIOTMYECKOT0 MpoekTupoBaHusi. C MpUMEHEHHEM COBPEMEHHBIX MH(DOP-
MAIMOHHBIX TEXHOJOTUH MOTYT OBITh PEIICHBbI CIEIYIONIME OpPraHU3alUOHHO-
TEXHOJOTUYECKHUE 3aa4l CTPOUTEIBLHOIO IPOU3BOJCTBA: PACYET OJHO- U MHOTO-
LIEJEBBIX CETEBBIX TI'PA(PUKOB; OLIEHKA OpPraHU3allMOHHO-TEXHUYECKOTO YpPOBHS
CTPOUTENILHOTO IMPOU3BOJICTBA; TEXHUKO-3KOHOMHYECKOE OOOCHOBAaHHE BHIOOpA
MOHTa)KHOTO KpaHa; pacdyeT MOTPeOHOCTH B BOJE M SHEpropecypcax A HyX 1
CTPOMUTENLCTBA; ONpPEIeICHNE MOTPEOHOCTH B MOOMIIBHBIX 3[aHUIX U CKJIaJax Ha
CTPOUTENLHOM TUIONIAJIKE;, pacueT MOTPEOHOCTH B TPAHCIOPTHBIX CPEICTBAX;
HabOp 00BEMOB CTPOUTENBHO-MOHTAXHBIX PAa0OT Ha IJIAHOBBIN MEPHOJ; OIpe/e-
neHue Kod(pUIUEHTa UCIOIb30BaHUS MPOU3BOJICTBEHHON MOIIHOCTU MOAPSI-
HOM CTPOUTENIBHOW OpraHu3aluu 1 Ap.

VYuuThiBas, 4TO CoJiepKaHUe JTAHHOTO pasjiesia OTIuYaeTcsl OOJIBIINM Pa3HO-
oOpa3uemM, Ha3BaHUE pasjiesia MO COrJaCOBAaHUIO C OCHOBHBIM PYKOBOAMUTENIEM
MOJKET OBITh YTOUHEHO.

8.2. Pazpaborka npoexrTa npoussoactsa pador (IIIIP)

Cocrag I1I1P u nocienoBaTebHOCTh €TI0 pa3padOTKH.

Cocras IIIIP onpenenser CIT 48.13330.2011 «Opranu3zanusi CTpOUTEILCTBAY
[49]. O6bem npopaboTku [II1P B BEIMYCKHBIX KBAIM(pUKAIMOHHBIX paboTax 3a-
BHUCHT OT TOTO, TI0 KaKoW Kadeape Chernuanu3upyrorcs cTyaeHTbl. CTyIeHTHI,
cCrieruaIn3upyrompecs: Ha kadeapax apXUTEKTypbl U KOHCTPYKIIHM, pa3padaThi-
BaroT [II1P Ha 0OBEKT B cocTase:

- CTPOUTEJIbHBIA I€HEPAIbHbIM IIJIaH U IPUIETAIOLIUX TEPPUTOPUL;

- TpauK MOCTYIJIEHUS! HA OOBEKT CTPOMUTEIbHBIX KOHCTPYKLUUN, U3IEIUN U
MaTepHUAJIOB;

- Tpaduk MoTpeOHOCTH B paboumXx Kajpax; rpaduk MOTPeOHOCTH B OCHOBHBIX
MalIuHax;

- TEXHOJIOTMYECKasi KapTa Ha OTJEIbHbIE BUIbI paldoT;



- KapThl (CXeMbl) Ha KOHTPOJIb KauyecTBa padoT;

- MEPONIPUATHS TIO OXpaHe TpyJa U 0€30MacHOCTH;

- OSICHUTEIbHAS 3aIIACKA.

Ecnu 3anmpoeKTUpOBaHHBIM B BBITYCKHON KBATH(UKAITMOHHON paboTe 0OBEKT

OTJINYAETCS CI0KHOCTBIO, TO II0 YCMOTPEHHUIO PYKOBOJMTEIIS BBIIIYCKHOW KBaJIM-
(uKamoHHON pabOTHl U MO COTJACOBAHUIO C KOHCYJIBTAHTOM JAHHOTO pa3felna
[1ITP moxeT ObITh pa3paboTaH HE HAa BECb OOBEKT, @ Ha OTJCNIbHYIO YacTh OOBEK-
Ta WM Ha BBIIOJHEHHE TEXHOJIOTMUECKU CIIOKHBIX M OOJBIIUX MO 00BEMY CTPO-
UTEJIbHO-MOHTAXHBIX PabOT (HalpUMep, MOHTaX METAJUIOKOHCTPYKUUN Mpo-
MBIIIUICHHOTO 3/1aHKs OJIOYHBIM METOJIOM).

CryaeHTbl, CIEUANU3UPYIOIIHUECS 110 TEXHOJIOTUU U OpraHu3aluu, padpada-
teiBatoT [1TIP Ha 00BEKT B cocTase:

Bxurouats crnenyromue pa3aensl:

- CTPOUTENbHBIN T€HEPATIbHBIN IIJIaH U MPUWIETAIOIINX TEPPUTOPHUIL;

- TpaduK MOCTYIJICHUS HA OOBEKT CTPOUTEIHHBIX KOHCTPYKLUUU, U3IETUN U
MaTepuaos;

- rpaduK NMOTPeOHOCTH B paboUMX Kajapax; rpapuK MOTPeOHOCTH B OCHOBHBIX
MalluHax;

- 3-4 TeXHOJIOTMYECKUX KapT Ha OTAEJIbHbIE BUJIbI paboOT;

- KapThl (CXeMbl) Ha KOHTPOJIb Ka4ecTBa padoT;

- MEpOTIPUATHUS IO OXpaHe TpyJa U 6€30MacHOCTH;

- IOSICHUTENbHAS 3aMKCKa.

[IpaBuna u nopsAa0K pa3pabOTKU U 0POPMIIEHHUSI TEXHOIOTMYECKON KapThl Ha
BBITIOJTHEHHE CTPOUTEILHO-MOHTaXHON padoThl u3noxeHsl B MJC 12-29.2006
«Metoauyeckue peKOMEHJAlMU MO0 pa3paboTke U OPOPMIICHUIO TEXHOJIOTHYe-
CKOM KapTbD» [67].

TexHosornyeckast Kaprta COCTOUT, KaK MPaBUII0, U3 CIAEAYIOIIUX Pa3eioB:

- 0051aCTh MPUMEHEHUS;

- 00IIIHE TTOI0KECHUS;

- OpTaHM3aIUs U TEXHOJOTHS BBITOJTHEHHS padoT;

- TpeOOBaHUs K KauecTBY padoT;

- MOTPEOHOCTh B MaTEPUATHLHO-TEXHUYECKUX pecypcax;

- TeXHHKa 0€30MaCHOCTU U OXpaHa TPYHa;

- TEXHUKO-IKOHOMUYECKHE MTOKa3aTeNH.

ObJacTh NpMMEHeHUs

B paszgene npuBoaMTCS HAaMMEHOBAaHUE TEXHOJOTMYECKOrO Ipoliecca, TUIa
(Buma) 3maHusi (COOPYKEHMSI), KOHCTPYKTUBHOTO 3JIEMEHTA WJIA YacTW 3/aHMS,
JUTSL KOTOPBIX pa3zpabaTbiBaeTcs JaHHAs TEXHOJOTUYECKas KapTa.

VYka3bIBaeTCsl, YTO TEXHOJIOTMYECKAs KapTa MpeaHa3HaueHa JjIsi HOBOTO CTPO-
UTEIbCTBA.

[TpuBoasTCS 00BEMBI padOT, IPU KOTOPHIX CIEAYET MPUMEHSITHh JAaHHYIO Kap-

Ty.



CooOmraroTcst yclioBusi 1 0OCOOCHHOCTH MPOU3BOACTBA padOT, TpeOOBAHUS K
TEMIIEpaType, BIAXHOCTH, METECOPOJOTUICCKUM U JIPYTHM IOKA3aTesIM OKpPY-
KAIOMIEH CpeJibl, MPU KOTOPHIX JOIYCKAETCsl IPOU3BOICTBO PaboT.

B kapTax /s TEXHOJIOTUYECKUX MPOIIECCOB, B KOTOPHIX UCIOIB3YIOTCS CTPO-
UTEIbHbIE MaTepUallbl MW JIeTajd, TMPUBOAATCI WX Ha3BaHue, (Qupma-
npousBoautesb u JokyMeHT (I'OCT, TY u T.11.).

Opranu3zauusi ¥ TEXHOJIOTHUSA BbINOJTHEHUSA PadoT

Paznen noapasaensercs, Kak MpaBUIo, Ha MOJpa3eibl: MOArOTOBUTEIbHbBIE,
OCHOBHbIE PabOTHI.

[Toapaznen «IloaroroButenbHbie pabOTh» COAEPIKUT:

- CXE€My Opranu3anuu pabodeil 30Hbl CTPOUTETHHON IUIOMIAJIKK C YKa3aHUEM
30HBI CKJIJJUPOBAHUSI MAaTEPUAJIOB U KOHCTPYKIIHIA;, MPOXOA0B U MPOE3JI0B; pas-
MEIICHHs] MallliH, MEXaHU3MOB, JIECOB, TIOJMOCTEN; OMAaCHOW 30HBI BOKPYT 3/1a-
HUW ¥ COOPYKCHHUIA;, pa3MEIICHHs] CAHUTAPHO-OBITOBBIX TTOMEIICHUIA;

- CXEMbI paCCTAaHOBKHM MAIlIWH, MEXaHU3MOB M 000PYI0OBaHUS C MPUBSI3KON UX
K OCAM 3[aHHUsl WM COOPYXEHHsSI C YKa3aHHEM OIAaCHBIX 30H, CIIOCOOOB HX
OTPAXKICHHUS.

B noapaznen «IloaroroButensHbie paboTh» MOTYT OBITh BKIIOUYCHBI:

- CXeMbI TPAHCIIOPTUPOBAHUS, CKIIATUPOBAHUS U XPAHEHUS] MAaTEPUAJIOB U 13-
JICIINH;

- TpeOOBaHUS K re0Ae3NYECKOMY 00ECTICUEHHUIO CTPOUTENLCTBA, B TOM UUCIIE
BBIHECEHHBIE B HATYPY PENEPHbIE OCEBbIE 3HAKH U BHICOTHBIE OTMETKH;

- JaHHbIE 00 YCJOBHMSIX MPOM3BOJACTBA PadOT: MOJ OTKPBITBIM HEOOM, MO/
HABECOM WJIM TJIEHOYHBIM YKPBITHEM, B TEILJIOM MOMEILIEHUU;

B cxembl TpaHCHOpPTHpPOBaHUS, CKIAJUPOBAHUSA U XPAaHEHUS MATEPUATIOB U
U3JIEINN CIeIyeT BKII0YaTh:

- TpeOOBaHUS K YCJOBHSIM IEPEBO3KU U Tape, MEepPEUYeHb PEKOMEHIYEeMbIX
TPAHCIIOPTHBIX CPEACTB U Taphbl C YKa3aHHEM X OCHOBHBIX XapaKTEPUCTHK U KO-
JMYECTBA NEPEBO3UMBIX MaTEPUATIOB U KOHCTPYKIIUA;

- TpeOOBaHMsI K OpraHU3alliy IJIOMAAKN CKIaJUPOBAHMUs, €€ pa3MepaM, TUITY
MOKPBITHUS, YKIIOHAM M K TEMIIEPATyPHO-BIAKHOCTHOMY PEXKUMY XpaHEHHUS MaTe-
pHUaoB;

- CXEeMbI CKJIaJUPOBAHUS KOHCTPYKIMI U 1moiaydadpukaToB, MOpsSIKAa UX 3a-
IPY3KH U pa3rpy3KH;

- CXEMBbI CKJIaIMPOBaHUsI MATEPUATIOB, TPEOYIOIUX 3aLIUTHI OT MEPEyBIAK-
HEHUS WU CYXOCTH.

[Ipu pazpaboTke pasmesna HEOOXOAUMO COOMIOATh TPEOOBAHUS CIIETYIOIINUX
HOPMATUBHBIX JTOKYMEHTOB:

- CI148.13330.2011 «Opranu3zauus crpoutenbectsay [49];

- CHull 12-03-2001 «be3onacHocts Tpyaa B crpoutenbcTBe. Yacts 1. O6-
e TpedoBanus» [S1];

- CHulI 12-04-2002 «be3onacHocTh Tpyaa B cTpourtenberse. Yacts 2. CTpo-
UTENIbHOE MPOU3BOACTBO» [52];



- PJI-11-06-2007 «MeTtoan4eckne pPEeKOMEHIAUA O TOPSAKE pPa3pabOTKu
IIPOEKTOB MPOU3BOACTBA PA0OT IPy30NOBEMHBIMU MAIIMHAMHU U TEXHOJIOTHYe-
CKHMX KapT HOTPy304HO-Pa3TPy30uHbIX padoT» [68].

B noapaznen «OcHOBHbIE paOOThD» MpPU OMHCAHUM TEXHOJIOIMYECKOTO IMpOo-
1ecca BKIIIOYAIOTCS:

- TpeOOBaHUsl K KauyeCTBY MPEAIIECTBYIOIIETO TEXHOJIOTMYECKOTO Mpoliecca
(oneparuii);

- TEXHOJIOTUUECKHE CXEMBI TTpoiiecca (oneparuil);

- CXeMbl MeXaHu3aluu paboT (pacCTaHOBKU Ha OOBEKTE MAILUH, TEXHOJOTH-
YEeCKOro 000PYJOBaHMS U OCHACTKH).

OnucaHre TEXHOJOTHYECKOI0 Mpoliecca TOJKHO COJIepKaTh:

- YKa3aHHs MO0 OpraHU3aluu pabouuX MECT, BKIIOYAIOUINE CXEMbI pa3Melle-
HUsl paboYMX U CPEACTB MEXAHU3AIINY;

- ycloBusI, o0ecreunBaroue TpedyeMyo TOYHOCTh padorT;

- MepeyYeHb CTPOUTEIBHBIX (TEXHOJOTUYECKUX) MPOLECCOB, MOCIEAOBATEIb-
HOCTb U CTIOCOOBI BBITIOJHEHUS TEXHOJIOTHYECKUX ONEpallHii;

- IOPAJIOK COBMEIIIEHUSI TEXHOJOTUYECKUX MPOILIECCOB U OMNEPALMi BO BpeMe-
HU ¥ B IPOCTPAHCTBE C Y4ETOM 0€30MacHOCTH paldoT;

- CXEMBI CTPOIMOBKH KOHCTPYKIUMN, U3ACIUA, MEXaHU3MOB U 000PYI0BaHUS C
YKa3aHHEM MapOK HCIOJIb3yEeMbIX YCTPOMCTB, UX OCHOBHBIX XapaKTEPUCTHK;

- CXEMBbI BBIIIOJIHEHHS CTPOUTEIBHBIX (TEXHOJOTMYECKHX) IPOLIECCOB YCTPOK-
CTBa OTJEITHHBIX KOHCTPYKITNHN 3/1aHUS (KOJIOHHBI, CTCHBI, IEPEKPBITUS U T.I1.).

Cxembl MexaHHM3AIMKU paboOT pa3pabaTHIBAIOT JJIsl TEXHOJOTUYECKUX IMpOoLiec-
COB, B KOTOPBIX UCTIOIB3YETCS OOJIBIITOE KOJIMUECTBO B3aMMOYBSI3aHHBIX MAIIIUH U
MEXaHU3MOB.

CxembI coaepxar:

- COCTaB MaIlIWH;

- ycioBHS ¥ rpad)Ku COBMECTHOM UM pa3HOBPEMEHHOM pabOThI MAIlIMH;

[Ipu pazpaboTke pasmena HEOOXOAUMO COOMIOJATh TPEOOBAHUS CIIETYIOIIUX
HOPMATHUBHBIX JOKYMEHTOB:

- CIT170.13330.2012 «Hecyuiue u orpaxkiarome KOHCTPYKIum» [S3];

- CIT 48.13330.2011 «Opranuzanus ctpoutenbcTBa» [49];

- CHull 12-03-2001 «be3onacHocth Tpyaa B crpoutenbcTBe. Yacts 1. O6-
e TpedoBanus» [S1];

- CHulI 12-04-2002 «be3onacHocTh Tpyaa B cTpourtenberse. Yacts 2. CTpo-
UTENIbHOE MPOU3BOACTBO» [52];

- ITocranosnenue IlpaBurensctea P® ot 25.04.2012 N 390 "O npoTtuBomno-
xKapHoM pexume" [69];

-T'OCT P 52085-2003. OnanyOka. OO1ue TeXHu4ecKue yciaoBus [54];

- PJI-11-06-2007 «Meroaudyeckue peKOMEHAAIMHU O TOpSAKe pa3paboTKu
MIPOEKTOB MPOU3BOJCTBA PabOT IPy30NOABEMHBIMUA MAaIlIMHAMHU U TEXHOJIOTHYe-
CKHMX KapT MOTPYy304HO-Pa3Tpy30YHBIX paboT» [68];

- Ilpukas ot 12 Hosi6pst 2013 1. Ne 533 OO0 yTBepxaeHUU (PeaepasbHBIX HOPM
U MOpaBwil B 00JacTH MpoMbILUIeHHOW Oe3zonmacHocT "lIpaBmia Ge3omacHOCTH



OTACHBIX MPOU3BOJICTBEHHBIX 0OBEKTOB, HA KOTOPBHIX MCIOJIB3YIOTCS TTOTbEMHbBIC
coopyxxenusa" [70].

TpeOoBanus kK KauecTBY padoT

B pasgene npuBOIATCA KOHTPOIMPYEMBIE MApaMeETPbl TEXHOJOTHYECKOIO
npouecca U onepanuil (onepanyu KOHTPOJIS), pa3MEIIEHUE MECT KOHTPOJIs, UC-
HIOJIHUTENN, OOBEMBI U COJEPKAHUE ONEpalUil KOHTPOJISI, METOANKA U CXEMBI U3-
MEpEHUH, NMpaBUiia TOKYMEHTUPOBAHUS PE3YyJIbTAaTOB KOHTPOJISI U MPUHSATHS pe-
HIeHUH 00 UCKIIOYeHUHU J1e(hEeKTHON MPOAYKIIMH U3 TEXHOJIOTHYECKOro Mpolecca.
[IpumeHsieMble METOAMKHN U CPEACTBA U3MEPEHUI JOIKHBI 00eCTIeYuBaTh JOCTO-
BEPHOCTh PE3yJbTaTOB, YTO FAPaHTUPYETCS BHIMIOJHEHUEM MPABUI U COOJIIOICHU-
eM HopM ctaHaaptoB ['ocynapcrBeHHo cuctemsl uamepenuii (I'CH).

KonTtpone kayecTBa, npenycMaTpuBaeMblid B TEXHOJIOTHYECKON KapTe, COCTO-
UT U3:

- BXOJHOT'O KOHTPOJISI POEKTHOM U TEXHOJIOTUYECKON JOKYMEHTAIINH;

- BXOJHOI'0 KOHTPOJISI IPUMEHSAEMBIX CTPOUTEIBHBIX MAaTEPHAIIOB, U3LCIHNA 1
KOHCTPYKLHM;

- OIIEPALMOHHOI'0 KOHTPOJISI TEXHOJIOIMYECKOTr0 MPOLECCa;

- IPUEMOYHOI'0 KOHTPOJI KayecTBa pabOT, BBIIIOJHEHHBIX KOHCTPYKLIUM, MO-
CTPOCHHBIX 3JJaHUN U COOPYKECHU;

- o(opMIICHHS PE3yIbTaTOB KOHTPOJIA KaueCTBA M MPUEMKHU PaloT.

OcHOBHBIE TaHHBIE U MapaMeTPbl, HEOOXOTUMBIE AJII KOHTPOJISA, MPUBOASITCS
B Ta0numax; /g OINEpaliOHHOTO KOHTPOJS TEXHOJOTHYECKOro TMpolecca,
HaIpuMep, cocTaBisiercs Tadbniuua 8.1,

Tabnuya 8.1.
OnepanyoHHbIi KOHTPOJIb TEXHOJOTHYECKOT0 mpolecca
oIycKae-
KonTpomupye- Hlomy Criocob (me-

HaumenoBanue Tex- . MblI€ 3HAUYEHUS
MBI mapameTp (1o

TOJ) KOHTPOJIA,
HOJIOTMYECKOT0 Mpolecca napameTpa, Tpe-
. KaKOMY HOpMAaTHB- cpeacTsa (pu-
U €ro ornepauui OoBaHMs Kaye-

HOMY JTJOKYMEHTY) . O0pBI) KOHTPOJIS

BxomgHOV KOHTPOJIb NMPOEKTHOM U TEXHOJOTMYECKOW JOKYMEHTAUUHU MpEay-
CMaTpUBAET MPOBEPKY €€ JErMTUMHOCTH, KOMIJIEKTHOCTH W MOJIHOTHI, HAJTUYus
UCXOJHBIX JAHHBIX JJIsl BBIMOJHEHUS CTPOUTEIHLHOTO (TEXHOJIOTMYECKOro) IMpo-
1ecca, nepeyHs paboT, MaTepUalioB U U3JIENHI, MoKa3aTeleil X KauecTBa.

B TexHosormyeckon kapre ciaeayeT NpeaycMaTpuBaThb METOAbI KOHTPOJIS,
CpelICTBa, CXEMBI, MTpaBuiia BBIMOJIHEHUS! U3MEPEHUN U MCTBITAHUN, IpaBuiIa 00-
pabOTKH pe3yJIbTaTOB M3MEPEHUN M HCIBITAHUNW M UX OLICHKH, YCTAHOBJICHHBIC
CTaHIApTaMU, TEXHUYECKUMH YCIIOBUSIMM.

B pasgene cnepyer mpuBECTH CXE€Mbl BXOJHOTO KOHTPOJS MPUMEHSIEMBIX
CTPOUTEIIBHBIX MAaTEPUAIIOB, U3AEIUN U KOHCTPYKLHM; ONEPALMOHHOTO KOHTPOJIA




TEXHOJOTUYECKOTO MPOIecca; MPUEMOYHOTO KOHTPOJIS KauecTBa paboT, CMOHTH-
POBAHHBIX KOHCTPYKIMH U 000pyA0BaHUS, MOCTPOCHHBIX 3[JaHUN U COOPY>KEHU.

OcHOBHOE Ha3HAYEHUE TAKUX CXEM - MOKa3aTh Mpopaldy U pabouuM MecTa
KOHTPOJISI KaueCTBa.

B paznene moryTt ObITh mpuBeAeHBI (OPMBI aKTOB HAa CKPBITbIE padOTHI U
IPOMEKYTOUHYIO MPHUEMKY OTBETCTBEHHBIX KOHCTPYKIIMM, a TakKe Ha claady-
PUEMKY 3aKOHYEHHBIX paboT U 0OBEKTOB.

[Ipu pa3paboTtke pasznena HEOOXOAUMO COOJOAATh TPEOOBAHUS CIIETYIOIINUX
HOPMATUBHBIX JTOKYMEHTOB:

- CI170.13330.2012 «Hecymue u orpaxxaatoniue KOHCTPYKLIHH;

- CI148.13330.2011 «Opranu3zauust CTpOUTEIbCTBAY;

-T'OCT P 52085-2003. Onany6ka. OOmirie TeXHUYECKUE yCIOBUS;

-T'OCT 18105-2010 «beronsl. IIpaBuia KOHTPOJIS U OLIEHKH IPOYHOCTHY [S5];

- I'pagoctpoutensubiii Konexc PO ct. 53, 54 [71];

- CxeMbl OIEpalMOHHOTO KOHTPOJII KayecTBa CTPOUTEIbHBIX, PEMOHTHO-
CTPOMTENBHBIX U MOHTAXKHBIX padoT. U3aanue 8-, Cankr-IlerepOypr 2008 [72];

- [Tocranonenue ot 21 urons 2010 r. Ne 468 «O nopsiike MpOBEAEHUS CTPO-
UTEJIBHOTO KOHTPOJIS IIPU OCYIIECTBIEHUN CTPOUTENIBCTBA, PEKOHCTPYKIIMM U Ka-
MUTAJIBHOTO PEMOHTa O0BEKTOB KalMTAILHOTO CTPOUTENBCTBAY [73].

IMoTpedHOCTH B MaTepHAIbHO-TEXHHYECKHUX pecypcax

B aTOT pasaen kapThl BKIIOYAOTCS:

- IepeYeHb MAIIMH U TEXHOJIOTHYECKOTO 000PYI0BAHUS;

- IepevYeHb TEXHOJOTUICCKOW OCHACTKH, HHCTPYMEHTA, HHBEHTAPS U TIPHUCIIO-
COOJICHUH;

- IepeYeHb MATEPUAJIOB U U3JICITHA.

MarmuHbel ¥ TEXHOJIOTHYECKOEe 000pyI0BaHNE, TPEOYIOIMIMECS IS BBITOIHE-
HUS CTPOUTEIBHBIX MPOIECCOB M OIEPAIMii, BRIOUPAOTCS C YIETOM OTCUECTBCH-
HOTO W 3apyOEKHOTO OIbITa, CPABHEHUS BAPUAHTOB MEXaHU3AI[UH CTPOUTEIBHBIX
(TEXHOJIOTHYECKUX) TPOIECCOB. MaIMHBI U TEXHOJIOTHYECKOE 000pYI0BaHUE
JOJDKHBI 00ECIIEYUTh TJIaHOBBIE CPOKHA M HOPMATHBHBIC ITOKA3aTEIM KauyecTBa pa-
0OT.

B nepedne, 3aHOCcHMOM B Ta0MIy 8.2, YKa3bIBAIOT OCHOBHBIC TEXHUYCCKHE
XapaKTePUCTHKH, THITBI, MApKH, HA3HAYCHUE W KOJUYECTBO MAaIIMH H 000pY10Ba-
HUS JUIS BBITTOJIHEHUSI TEXHOJIOTHUYECKOTO Ipoliecca (orepanun) Ha 3BEHO WIIH

Opurany.

Tabnuya 8.2.
MamuHbI M TEXHOJIOTHYECKOe 000py10BaHHE
Haumenosaunue ma- OcHoBHas
Haumenosanue tex-
IIIMHBI, TEXHOJIOTHUYECKO- | TEXHHYECKas Xa- Ko-

HOJIOTMYCCKOTI'O ITpoueccca

. ro 000py/1I0BaHuUs, TUII AKTEpUCTHUKA, |IMYECTBO
Y €T0 onepauum Py ’ | P p ’

Mapka napameTp




[lepedyeHb TEXHOJIOTUYECKON OCHACTKH, MHCTPYMEHTA, MHBEHTAPS U MPHUCTIO-
COOJICHHMIA COCTaBJIACTCS AHAJIOTMYHO TIEPEYHI0O MAIUH M TEXHOJOTHYECKOTO
000py10BaHUSI.

B mepeune, 3aHocuMOM B Tabnuily 8.3, yKa3bIBalOT OCHOBHBIC TEXHUYECKHUE
XapaKTePUCTHKH, THIIbI, MAPKHA, HA3HAYCHHE M KOJUYECTBO TEXHOJIOTHUYECKOM
OCHACTKH, WHCTPYMEHTA, UHBEHTAPS JUIsI BBHITIOJHEHUS! TEXHOJIOTUYECKOTO IMPO-
1ecca (onepaiyu) Ha 3BeHO WU Opurasny.

Tabnuya 8.3.

TexHoornyeckass 0CHaCTKAa, MHCTPYMEHT, MHHBEHTAPb M IPUCIIOCO0JICHUSI

Haumenosanue tex-
. OcHoBHas
HammMmeHoBaHue TeX- | HOJIOTHYECKON OCHACTKH, Ko-
TeXHUYECKas Xa-
HOJIOTMYECKOTO MPOLEC- | HHCTPYMEHTA, UHBEHTapPs JIye-
N . PaKTEpUCTHKA,
Ca U €ro onepanuin Y TIPUCTIOCOOJICHU, THTI, CTBO
napameTp
MapkKa

[ToTpeOHOCTH B MaTepuaiax U U3AENIUsIX JJI BHIMOJHEHUS! TEXHOIOTUYECKOTO
npoliecca U ero onepaluid B IpelyCMOTPEHHBIX 00beMax ONpeesieTcs: o pado-
4yeill IOKyMEHTallK C YYeTOM JEHCTBYIOLUIMX HOPM pacxojia MaTepHalioB B CTPO-
UTEJbCTBE (B TOM YHUCJIE BEJIOMCTBEHHBIX U MECTHBIX HOPM).

PesynbraThl pacuera moTpeOHOCTH B MaTepuaiax U U3ACIUSIX MPUBOASATCS B
Tabnuiie 8.4.

Tabnuya 8.4.
Marepuaisl 1 u3genus
Haumenosanmue Haunmenosa- Enu- Hopwma MoTpe6-
TEXHOJIOTUYECKOTO |HHME MaTepuasioB M| HHULIA pacxoja Ha
HOCTB Ha

npoliecca 1 ero onepa- | u3aeinil, Mapka, | usmMepe- | eAUHUILY U3-

i, 00beM paboT I'OCT, TV HUS MEpPEHHUs 00Bem pador

[Tpu pa3paboTke TEXHOIOTUYECKOM KapThl AJII KOHKPETHOTO OOBEKTa U CTPO-
UTENbHON opranu3aiuu (PUpMbl) B IEPBYIO OUYepPeb UCTIOIB3YIOTCS UMEIOIIUECS
B HAJIMYMH MAIIMHBI U 000pYyI0BaHUE, TEXHOJIOTUYECKAsE OCHACTKA, HHCTPYMEHT,
MHBEHTapb U MPUCHOCOOIEHUS, €CIIM UX TEXHUYECKHE XapaKTEPUCTUKU YIOBJe-
TBOPSIFOT TPEOOBAHUSAM CTPOUTENIBHOIO (TEXHOJOTMYECKOT0) MpoLEecca U HOpMa-
THUBHBIX JJOKYMEHTOB.

TexHuka 6€30MaCHOCTH U OXPaHa TPyAa

Paznen momkeH comep:kaTh MpaBWja, PEUICHUs U MEPONPHUSTHS, CIOCO0-
CTBYIOIIIME COOIIOJIEHUI0 MUHUMAJIbHO HEOOXOAMMBIX TpeOoBaHUN TeXHUYECKUX
PETJIAMEHTOB B CTPOUTEIHCTBE, MPEIyCMATPUBAIONTUX OMOJIOTHYECKYI0, MEXaHU-
YECKYI0, TIO’KapHYI0, MPOMBIIUICHHYI0, XUMHUYECKYI0, dJIEKTPUUIECKYI0 Oe3omac-




HOCTb, @ TaK)K€ 3JIEKTPOMArHUTHYIO COBMECTUMOCTh B 4acTHU 0€30MacHOCTU pa-
00THI 1 000PYIOBAHUS.

[IpaBuna, pemeHuss ¥ MEPONPUATHS IPUHUMAIOTCS B LIETISX 3aIUTHI KU3HHU U
3I0POBbS JIIOZICH, UMYyIIeCTBAa (U3NYECKUX U IOPUIMUECKUX JIUIL, OXPAHBI OKPY-
KaroIel cpeibl, KU3HU KUBOTHBIX U PACTCHHA.

Paznen B nenom 6a3upyercss Ha TpeOOBaHUSAX HOPMATUBHBIX IOKYMEHTOB IO
0€30MacCHOCTH TPY/a U JIOJIKEH COJIeP>KaTh:

- TIEpeYeHb OMACHBIX MPOU3BOJACTBEHHBIX (PAKTOPOB, CBA3AHHBIX C TEXHOJO-
rHei U yCIOBUSIMU MPOM3BOACTBA PabOT, U 30HBI IEHCTBUS OMACHBIX MPOU3BOI-
CTBEHHBIX (PaKTOPOB;

- pelIeHus 1Mo OXpaHe TPy/Ja U TeXHUKe 0€30MacHOCTH, IPUHATHIE ATl JAaHHO-
IO CTPOUTENBHOTO (TEXHOJIOTHYECKOr0) Mpoliecca, MprueMbl 0e301acHoi paboThI;

- MEpOMPUATHUS TIO 00ECIIEYCHUIO YCTOMUNBOCTH OTACIBHBIX KOHCTPYKIUH U
BCETO 3/1aHUS B IPOLIECCE €TI0 BO3BEACHUS;

- CXEMbI NPOU3BOJACTBA PadOT C yKa3aHUEM OMACHBIX 30H, YCTPOICTB U KOH-
CTPYKIMHA OTpaXICHUN, NPEeayNpeKAaroluX HaJNuced W 3HAKOB, CHOCOOOB
OCBEUICHUS PAa0OYNX MECT;

- paBujIa 6e30MacHON KCITyaTallMd MalluH, 00OpYIOBaHUS M UX yCTAHOB-
KU Ha pabounx MecTax;

- mpaBwiIa 0e30MacHON IKCIUTyaTalluu TEXHOJOTHYECKOW OCHACTKM, MPUCIIO-
COOJIeHUIA, TPY303aXBATHBIX YCTPOUCTB;

- IpaBWJIa OE30MAaCHOTO BBHIIIOJIHEHUSI CBAPOYHBIX PabOT U padoT, CBA3AHHBIX
C MCTIOJIb30BAaHUEM OTKPBITOTO IJIAMEHH;

- yKa3aHus MO0 MPUMEHEHUIO0 MHIUBUIYATbHBIX U KOJUIEKTUBHBIX CPEJCTB 3a-
IIUTHI IPU BHIMOTHEHUH CTPOUTENBHBIX (TEXHOJIOTUYECKUX ) IPOIECCOB;

- MEPOTIPUSTHUS O MPEIYNPEKACHUIO TOPAKEHUS IEKTPOTOKOM;

- MEpOTPUATHS 110 OTPAHUYECHUIO OMACHBIX 30H BOJIM3M MECT MEepeMeIIeHus
Ipy30B KpaHaMH.

Paznen mo oxpaHe okpysKarouiei cpenbl T0JKeH 0a3upoBaThCs Ha TpeboBa-
HUSIX HOPMATUBHBIX IOKYMEHTOB U COAEPIKATh:

- MEpONPUATHS 110 CHATUIO U COXPAHEHUIO KYJIbTYPHOTO CJIOSI TOYBHI;

- MEPOIPUSTHUS M0 IKOJIOTHYECKH 0€30IacHO 3KCIUTyaTallii MallliH U MeXa-
HHU3MOB;

- MEpOTPUATHUS IO 00ECTIEUCHUIO COXPAHHOCTHU 3€JICHBIX HACAKIACHUIA;

- DJKOJIOTHYeCKHe TpeOOBaHUs K MPOU3BOJCTBY pabOT, OrpaHUYUBAIOLINE
YpOBEHb IbLIH, IITyMa U BPEIHBIX BEIOPOCOB;

- MEPOIPUATHS IO cOOPY, YAAICHUIO WIH NepepaboTKe CTPOUTEIBHBIX OTXO-
JI0B, BO3HUKAIOIIMX B Ipolecce padoT Mpu HOBOM CTPOUTENBCTBE, PEKOHCTPYK-
[IUU WK pa300pKe BETXUX 3AAHUM;

- TpeboBaHHE K OCHALICHHWIO CTPOUTENILHOW IUIOLIAKU YCTPOMCTBAMU IJIst
MBITBS KOJIEC CTPOUTENbHBIX MAIIHH.

Paznen nmo moskapHo# 6€30mMacHOCTH JT0JDKEH 0a3upoBaThCsl HAa TPeOOBAaHUIX
HOPMATHBHBIX JIOKYyMEHTOB U COJIEPKATh:

- pelIeHus Mo KOJMYECTBY BHE3/I0B Ha CTPOUTENFHYIO IJIOUIAJIKY, HATHYUIO
poe3/10B TpeOyeMOi IUPUHBI, UX KOJIUYECTBY U PACCTOSIHUN MEXKIY HUMU;



- MEpOTPHUATHUS MO IBAKyalluu pabOUMX C JIECOB M BHICOTHBIX COOPYKEHHUI;

- pelIeHus o CKJIAIUPOBAHUIO TOPIOUYUX MATEPHUAIIOB;

- TIOPSIIOK BBITIOJIHEHUS pabOT C TOPIOUYMMHU MaTepHallaMU, BbIIaud Haps10B-
JIOITYCKOB Ha MPOU3BOJICTBO padoT;

- TIOPAJIOK MCTOJB30BAHMS AJIEKTPUUECKUX KaJopudepoB, ra30BbIX T'OPEIIOK,
BO3/lyXOHarpeBareleu;

- TIpaBuUJIa BBITIOJIHEHMSI [T0KApOOMNAaCHBIX Pad0T (OKPACOUHBIX, C KJIESIMU, Ma-
CTHKaMH, OUTyMaMu, MOJIMMEPHBIMU U IPYTUMH TOPIOYMMH MaTepuajamu, OTHe-
BbIX, Ta30CBAPOYHBIX U MAsUIbHBIX);

- ocHaieHue padounx MecT (pabouel 30HBI) CPEICTBAMU MOKAPOTYIICHHUS:
O0YKH C BOJOM, Bepa, EMKOCTH C TIECKOM, OTHETYIIUTEIH;

- CXEMBbI HBaKyallii pabOTaIOUX B CIydae BOSHUKHOBEHHS M0KApPa;

- CXEMBbI OMAaCHBIX 30H C YCTAHOBKOW 3alTUTHBIX U CUTHAJIBHBIX OIPaXXICHUI;
UHAVUBUYAIbHBIX U KOJJIEKTUBHBIX CPEJICTB 3AIUTHI.

Paznen nomkeH coiep)karh CChUIKM Ha HOPMaTHBHBIE JOKYMEHTHI MO 0e3-
ONACHOCTH TpyJia, B ToM uuciie Ha ocHoBHbIe: CHull 12-03-2001; CHull 12-04-
2002; T'OCT 12.4.011-89; TI'OCT 12.1.013-78; T'OCT 12.1.019-79; TOCT
12.1.030-81*; T'OCT 12.1.004-91*; T'OCT 12.4.026-76*; T'OCT 23407-78;
I'OCT 12.1.046-85; I'OCT 12.3.033-84.

[Ipu pazpaboTke pasmena HEOOXOAUMO COOMIOATh TPEOOBAHUS CIIETYIOIINUX
HOPMAaTUBHBIX JTOKYMEHTOB:

- CHull 12-03-2001 «be3onacHocth Tpyaa B crpoutenbcTBe. Yacts 1. O6-
e TpeOOBaHUY;

- CHulI 12-04-2002 «be3onacHocTh Tpyaa B cTpourtenberse. Yacts 2. CTpo-
UTEJIBHOE MPOU3BOICTBOY;

- ITocranosnenue IlpaBurensctBa PO ot 25.04.2012 N 390 "O npotuBono-
KApHOM pexume'";

- PII-11-06-2007 «Meroaudyeckue peKOMEHAAIMKU O TOpSAKe pa3paboTKu
IIPOEKTOB MPOU3BOACTBA PA0OT I'Py30NOBEMHBIMU MAlIMHAMHU U TEXHOJIOTHUYe-
CKHX KapT NOTPY30YHO-PA3TPy304HbIX padoT»;

- IIpukas ot 12 Hosi6pst 2013 1. Ne 533 OO0 yTBepxkaeHUU PeaepabHbIX HOPM
Y MpaBwil B 00JacTH MpOMbINUIEHHOW Oe3zonmacHocT "lIpaBuia Ge3omacHOCTH
OTTaCHBIX MPOU3BOJICTBEHHBIX O0BEKTOB, HA KOTOPHIX HCIIONB3YIOTCS MOIBEMHBIC
coopyxeHus"

TexHMKO0-IKOHOMHYECKHe OKA3aTeH

B pasznene npusoasTcs:

- MPOAOKUTEIIBHOCTD BHITIOJIHEHUSI padoT;

- 3aTpaThl TPyAa U MAIMHHOTO BPEMEHH;

- KQJIBKYJISIMS 3aTpaT TpyAa U MAalllMHHOTO BPEMEHH,

- rpaduK TPOM3BOJICTBA PAbOOT.

[TponoMmKUTENTFHOCTD BBITIOJIHEHUSI paOOT U HOPMATHUBHBIC 3aTpaThl TpyAa U
MAIIMHHOTO BPEMEHH OTPEICIISIOTCS Ha TEXHOJOTHYECKH Mpoiiecc, Ha 00BEKT,
Ha KOHCTPYKTHUBHBIN 3JIEMEHT WJIX YacTh 3AaHUsI (COOPY)KCHHSI) HA OCHOBE Kajlb-



KYJISILUM 3aTpaT TpyJa U MAIlMHHOTO BPEMEHHU, a Takke rpaduka mpou3BOACTBa
paodoT.

[IponOMmKUTENBHOCT BBINOJIHEHUS TEXHOJOTMYECKUX IPOLIECCOB, 3aTpaT
TpyJa U MAIIMHHOIO BPEMEHHU MOXKET ONPEAENATHCA M0 JaHHBIM CTPOUTENBHON
opranusanuu (pUpMbl) OpU YCIOBHUH, YTO ATH HMPOLECCH BBITOJIHSAIOTCS MOCTO-
SIHHBIM KOJUIEKTUBOM IIPU COOJIOIEHUH HOPMATUBHBIX TPEOOBAHUN KaueCTBa.

Kanpkynauus 3aTpat TpyJa ¥ MallMHHOTO BPEMEHHU IPOU3BOAUTCSA 110 TabJIu-
ne 8.5.

Tabauya 8.5. Kanpkynsinus 3aTpat TpyJa U MaTMHHOTO BPEMEHH

O6ocHoBaHme HanmenoBanue CocraB3eena | En. | O6wem | Hyp, 3:Tpa;m
no EHuP pabor no EHuP u3M. | paboT | dYell.- d. pyaa,
Yell. — IH
1 2 3 4 5 6 7

B kanpKynsmuio KpoMe OCHOBHBIX BKJIFOYAIOTCS BCIIOMOTATENBHBIE IMPOIec-
Chbl, HAMpUMEpP pa3rpy3Ka, packiaJka U CKIAJAUPOBAHHE CTPOUTEIHHBIX KOH-
CTPYKIIMH W MaTepuajaoB B pabodell 30HE, opraHu3alys pabodymx MecT ¢ ycTa-
HOBKOW U 3aKpEIJICHHEM CPEJICTB MOAMAIMBAHUS U IPYTHE BUIBI paOoT.

HopwMmebl BpemeHN pabounx U MamivH MOTYT OBITH ONPEAENCHBI O CIIeAeIyIo-
UM JJOKYMEHTaM:

- Coopuuxk EHuP;

-I'DCH;

- OCH;

- ®EP.

3aTpathl TpyJa ¥ BPEMEHU MAITUHBI OMPEACIISIOTCS TPOU3BEeHHEM 00bEMOB
paboT (1o mpoIIeCcCy WU OTepaIlii) U COOTBETCTBYIOIINX HOPM BPEMEHH.

I'paduix mpou3BoCcTBAa pabOT COCTABISICTCS HA OTIACIHBHOM JIUCTE TI0 JaHHBIM
Tabaune 8.6.

Tabauya 8.6. I'paduk BBITIOJIHEHHS] CTPOUTENIBHBIX NPOLECCOB

No HaumeHnoBanue En. O6wem | Tpymoemkoctb, | Ky, | CoctaB | Pabouune quu
n/m MIPOILIECCOB U3M. pabor qell. - JH. % | 3BeHa
HOPM. | HOPM. 1123 |4

IIpoaoIKUTENBHOCTh TEXHOJIOTHYECKOTO MPOLECCa U €r0 ONEPALUN OIpee-
JsieTcsl B yacax (CMeHax) MyTeM JeJICHHUs 3aTpar TpyAa pabouyux Ha KOJIUYECTBO
pabounx B 3BeHe (Opuraze) win ycTaHaBIMBAETCS MO BpeMEHU pabOThl MalINHBbI,
€CJIM OHA SIBIIAETCS BEAYIIEU B JAHHOM TEXHOJIOTMYECKOM IMPOLIECCE.

[Ipu pa3paboTke TEXHOJOTMYECKON KapThl HEOOXOAMMO COOJIIOAaTh TpeboBa-
HUE CJIeIYIIMX HOPMATUBHBI JOKYMEHTOB:

- CIT170.13330.2012 «Hecyuiue u orpak1aroine KOHCTPYKIIANY;

- CIT 48.13330.2011 «Opranuzanusi CTpOUTEIbCTBAY;




- CHulI 12-03-2001 «be3omacHocth Tpyaa B crpoutenberBe. Yacts 1. O0-
e TpeOoBaHUS»;

- CHulI 12-04-2002 «be3onacHocTh Tpyaa B crpoutensctBe. Yacth 2. Ctpo-
UTEJIBHOE MTPOU3BOACTBOY;

- ITocranosnenue IIpaBurensctBa P ot 25.04.2012 N 390 "O nportusomno-
KApHOM pexume'";

-T'OCT P 52085-2003. OnanyOka. OO1ue TEXHUYECKUE YCIOBUS;

-TOCT 18105-2010 «betonsl. IIpaBuna KOHTPOJIA U OUEHKH TPOYHOCTHY;

- I'panoctpourensubiii Konexe PO cr. 53, 54;

- PII-11-06-2007 «Metoandeckue pPEKOMEHIAIMUA O TOPSAKE pa3pabOTKu
MIPOEKTOB MPOU3BOJCTBA PAa0OT TPy30MOABEMHBIMUA MAIIMHAMH U TEXHOJIOTHUYE-
CKHX KapT OTPY30YHO-Pa3TPy309HBIX padOT»;

- [Ipukas ot 12 HOs16pst 2013 1. Ne 533 OO0 yTBepxkacHNM deaepaTbHbBIX HOPM
U MpaBwil B 00JacTH MpoMbINUIeHHOW Oe3zonacHocT "lIpaBuia Ge3omacHOCTH
OTIACHBIX MTPOM3BOJICTBEHHBIX 00BEKTOB, HA KOTOPHIX MCIOJIB3YIOTCS MOIHEMHbBIC
coopykeHus"

- CxeMbl OIEpalMOHHOTO KOHTPOJII KayecTBa CTPOUTENbHBIX, PEMOHTHO-
CTPOUTENBHBIX U MOHTXKHBIX padoT. M3aanue 8-, Cankr-IlerepOypr 2008;

- [Tocranonenue ot 21 utons 2010 r. Ne 468 «O nopsiike MpoOBEAEHUS CTPO-
UTEJIBHOTO KOHTPOJIS IPU OCYILIECTBICHUN CTPOUTENIBCTBA, PEKOHCTPYKIIMH U Ka-
MUATaJILHOTO PEMOHTa 00BEKTOB KAITUTATHFHOTO CTPOUTEIIHCTBAY.

- 'OCT P 21.1101-2009 «OcHoBHBIE TpeOOBaHMs K MPOEKTHOW M paboueit
JTIOKYMEHTALIN.

TexHonornyeckas kapta pa3padaThIBacTCs Ha YEPTEKHOM JIUCTE C OMMCAHU-
€M pa3/IeJoB B MOSICHUTENbHOM 3amucke. Ha yepTeke moKa3bIBalOTCA CXEMBI BbI-
noJiHeHus: padoT, rpaduk mpolecca, BEAOMOCTh MaTe puaia KOHCTPYKIUH, Ma-
IIMH, CX€Ma OMEPALMOHHOTO KOHTPOJIS, AETAId, TEXHUKO-3KOHOMUYECKHE MOKa-
3aTenu.

8.3. Pazpadorka npoekrTa opranuzauum crpourtesibcrsa (IIOC)
Cocras I1OC u yka3zanus 1o ero pazpadboTke.
Coneprxanue rpaduyueckoid 1 TEKCTOBOM YacTel MPOeKTa OpraHu3allu CTPO-

UTENbCTBA OOBEKTOB KANMUTAJIBbHOTO CTPOUTENHCTBA, BBIMOJHAEMBIX MOJHOCTHIO
WM YaCTUYHO 3@ CUET CPEACTB IOCYNapCTBEHHOIO OIOIKETa, YCTaHOBJICHO IO-
craHoBieHreM lIpaBurenscrBa Poccuiickoit denepanuu ot 16.02.2008 r. Ne 87,
MJC 12-46.2008 «Metoauyeckue peKOMEHIalMK Mo pa3pabotke U odopmiie-
HUIO MPOEKTA OPraHu3alMi CTPOUTEIBCTBA, IPOEKTA OPraHU3aluy padboT Mo CHO-
cy (IeMOHTaxy), IpPOeKTa MPOU3BOACTBA padOT», OJHAKO B BBHIMYCKHOM KBaJM-
dbuKanoHHON paboTe ero COCTaB MOXKET OBITh COKPAIIIEH U HECKOJIBKO YIPOIIEH.

[IpoekT opraHu3anuu CTPOUTEIHCTBA B COCTaBE BBHIMMYCKHOM KBaJIU(pHUKaIU-
OHHOM paboTe NOJKEH COJIEePKATh:
B rpaduueckoit yacTu 10KEH COAepKaTh:



- KaJeHJApHbIN MJIaH CTPOUTENbCTBA, BKIIOYASl MOJTOTOBUTEIbHBIA MEPUOL
(CpOKM M TIOCJIEIOBATEIbHOCTh CTPOUTEIHLCTBA OCHOBHBIX M BCIIOMOTATEIbHBIX
3IaHUHN U COOPYKEHUM, BBIJICTIEHUE ITAIOB CTPOUTEIILCTRA);

- CTPOUTEJIbHBIM TE€HEPAJIbHBIN IIJIaH MOATOTOBUTEIBHOIO IMEPHOAa CTPOH-
TeIhCTBA (MIPU HEOOXOAMMOCTH) M OCHOBHOT'O TIEpHUOa CTPOUTETLCTBA C OTpe/e-
JICHUEM MECT PACHOJIOKEHUS MMOCTOSHHBIX U BPEMEHHBIX 3IaHUN U COOPYKECHUU,
MECT pa3MEIICHU TUIOMA0K U CKJIAJ0B BPEMEHHOTO CKJIAQAUPOBAHUS KOHCTPYK-
[IUWA, U3CNIUNA, MAaTepUajoB U OOOpPYJAOBAaHMS, MECT YCTAaHOBKH CTAI[MOHAPHBIX
KPaHOB M MyTeH mepeMelieHrss KpaHOB OOJIBIION T'PY30MOIbEMHOCTH, HHKEHEP-
HBIX CeTed M MCTOYHUKOB OOECIEUYEHHUS CTPOUTEIIHHOM IJIOMIAJIKH BOJIOM, dJIEK-
TPOSHEPTHUEH, CBS3bIO, A TAKXKE TPACC CETEN C YKAa3aHUEM TOUYEK UX MOJKIIOUCHUS
¥ MECT PACTOJIOKECHUS 3HAKOB 3aKPETUICHHs pa30MBOYHBIX OCEH.

KanennapHslii 1maH cocTaBisieTcs o cieayomei hopme:
Tabnuya 8.7.
KanengapHblii MJIaH CTPOUTENHCTBA

Pacnpenenenue ka-

HaunmenoBa- NUTAIbHBIX BJIOKEHUN U

[TonHas CroumMocCTh

HUE OTJEIbHBIX 00bEMOB CTPOUTEIHHO-
CMETHAs CTOM- | CTPOUTEILHO-

3aHUM, COOpPYXKE- MOHTaKHBIX PadOT 1O

. MOCTb, THIC. | MOHTXXHBIX pa-
HUUW WU BUOB nepuoamM CTPOUTEIb-
pyo. 00T, ThIC. pyO.
pabot cTBa (KBapTajaaM, Trojiam),
ThIC. pYO.
IIpumeuanus

1. PacmpeneneHue KanmuTaJbHBIX BJIOXKEHUH M OOBEMOB CTPOUTEIHHO-
MOHTaXKHBIX pabOT AaeTcs B BUAE APOOU: B UHUCIUTENE — O0BEM KalMTaJIbHBIX
BJIO’KEHUI, B 3HAMEHATeNe — 00bEM CTPOUTEIbHO-MOHTAXHBIX PadoT.

2. Ilpu npoIOKUTETLHOCTH CTPOUTENBCTBA O0BEKTa MEHEE rojia pacrpee-
JIEHUE KalUTaIbHBIX BIOXKEHUH U 00bEMOB CTPOUTEIBHO-MOHTAXKHBIX padoT Ja-
€TCs [0 MecslaM, KBapTalaMm.

KanennapHslidl 1U1aH Ha NOATOTOBUTEBHBIN MTEPHOJT C IIJITAHUPOBAHUEM padOT
10 MECALIaM MOXKET COCTABIIATHCS OTAEIIBHO.

[TpoekT opraHu3aruy CTPOUTEILCTBA B TEKCTOBOM YacTH (MOSICHUTEIbHAS 3a-
MHUCKA) JOJKEH COCPKATh:

- XapaKTEPHUCTHKY PaliOHA MO MECTY PACIIOJIOKECHUS 00BEKTa KaIMTAIbHOTO
CTPOUTEILCTBA U YCIOBUI CTPOUTEILCTBA;

- OIIEHKY Pa3BUTOCTH TPAHCTIOPTHOU UHPPACTPYKTYPHI;




- CBEJICHUS O BO3MOKHOCTH HCIOJIb30BaHUS MECTHOW paboueld CHIIbI MpH
OCYILECTBJIICHUU CTPOUTEILCTBA,

- IIEpEYEHb MEPOIPUATUH 10 MPUBJIEYCHUIO I OCYIIECTBICHUS CTPOUTEIb-
CTBa KBaJU(PUIMPOBAHHBIX CIELUAIUCTOB, B TOM YHCJIE /IS BBIIIOJIHEHUS padOT
BAXTOBBIM METOJIOM;

- XapakTEpUCTHUKY 3€MEJIBHOIO y4YacTKa, MPEIOCTABICHHOIO Il CTPOUTEIIb-
cTBa, 000CHOBaHHE HEOOXOAUMOCTH MCIOJIB30BaHUs ISl CTPOUTEILCTBA 3€MENhb-
HBIX YYaCTKOB BHE 3€MEJIbHOI'O y4YacTKa, IPEAOCTABIAEMOrO Il CTPOUTEILCTBA
00BEKTa KaIUTAIBHOTO CTPOUTEIIBCTBA;

- ONHCaHuE OCOOEHHOCTEN IMpPOBENEHUS padOT B YCIOBUSIX JEHCTBYIOIIETO
NPENIPUATHS, B MECTaX pPACIOJIOKEHUS IOA3EMHBIX KOMMYHUKAIUW, JIUHUN
AIIEKTpPONEepEaaur U CBSA3U Uil 00bEKTOB IPOU3BOJCTBEHHOIO HA3HAYECHHUS;

- OmmucaHue OCOOEHHOCTEH MpOBEICHHs pabOT B YCIOBHSIX CTECHEHHOW TO-
POACKOM 3aCTPOMKH, B MECTAX PACIOJIOKEHHUs MOA3EMHBIX KOMMYHMKALMM, JIU-
HUHM 3JIEKTpOIepeIaydl U CBSI3U JI1 OOBEKTOB HENPOM3BOICTBEHHOI'O Ha3Haye-
HUS,

- 000CHOBaHUE MPUHATON OpPraHU3alMOHHO-TEXHOJIOIMYECKOM CXEMBbI, Ompe-
JENSAIONIEN MOCIEN0BATENBHOCTD BO3BEICHUS 31aHUN U COOPYKEHUW, UHKEHED-
HBIX U TPAHCIOPTHBIX KOMMYHHUKaIUH, oOecrednBaroniei coOaoieHle yCTaHOB-
JICHHBIX B KaJEHAAPHOM ILJIAHE CTPOUTENILCTBA CPOKOB 3aBEPIUEHUS] CTPOUTEID-
cTBa (€ro 3Tarnos);

- IEpEeYEHb BUJIOB CTPOUTEIBHBIX U MOHTAXKHBIX padOT, OTBETCTBEHHBIX KOH-
CTPYKLIMI, YYaCTKOB CETe HH)KEHEPHO-TEXHUYECKOI0 OOECHedeHus], MoJjIexa-
LIMX OCBUJAETENBCTBOBAHUIO C COCTABIEHUEM COOTBETCTBYIOIIMX AKTOB MPHUEMKH
nepes NPOU3BOJICTBOM MOCHEAYIOIUX padOT U yCTPOMUCTBOM MOCIEYIOIINX KOH-
CTPYKLHU;

- TEXHOJIOTMYECKYIO MOCJIE0BaTeIbHOCTh pabOT MpU BO3BEACHUU OOBEKTOB
KalUTaJIbHOI'O0 CTPOUTEIBCTBA WIM UX OTHAEIbHBIX DJIEMEHTOB;

- 000CHOBaHHE MOTPEOHOCTU CTPOUTENBCTBA B KaJapaX, OCHOBHBIX CTPOU-
TEJIbHBIX MAlIMHAX, MEXaHU3MaX, TPAHCIIOPTHBIX CPEACTBAX, B TOILUIMBE U TOPIO-
Ye-CMa304YHbIX MaTepHanax, a TAKKe B dJIEKTPOIHEPTUH, Mape, BOJAE, BPEMEHHBIX
3IAHUSAX U COOPYKEHUSX;

- 000CHOBaHME Pa3MEPOB U OCHAILICHHMS TUIONIAI0K JJIsl CKJIaIMPOBAHUS MaTe-
pHAJIOB, KOHCTPYKIIUM, 000pyAOBaHUS, YKPYITHEHHBIX MOJYJICH U CTEHAO0B JUISl UX
coopku. PemieHus no mepemMenieHuo TAKEIOBECHOTO HerabapUTHOIO 00opy.o-
BaHUs, YKPYIIHEHHBIX MOIYJIEH U CTPOUTENBHBIX KOHCTPYKLUH;

- MPEUIOKEHUS IO 00ECIIEUEHHIO KOHTPOJISI KAYECTBA CTPOUTENbHBIX U MOH-
TaXXHBIX padOT, a TAKXKE MOCTABISIEMBIX Ha IUIOMIAJIKY U MOHTHPYEMBIX 000py10-
BAaHUS, KOHCTPYKIIMN U MaTE€pUAIIOB;



- TIPEJIOKEHUS TI0 OPTaHU3aIMH CIYXKObI Ie0/1e3MUYeCKOro U JabopaTopHOro
KOHTPOJIS;

- mepedyeHb TpeOOBaHUM, KOTOPbIE JAOJKHBI ObITh YUTEHBI B pabouel JAOKYy-
MEHTaIlMH, pa3padaThiBAEMON HA OCHOBAaHMU MPOEKTHOM JIOKYMEHTAllUU, B CBSI3U
C IPHUHATBIMH METOJAMHU BO3BEJCHHS CTPOUTEIBHBIX KOHCTPYKLMH M MOHTa)Ka
000pyI0BaHUS;

- 000cHOBaHUE NOTPEOHOCTH B )KHUJIbE U COLIMAIbHO-OBITOBOM OOCITY>KMBaHUH
IIEPCOHAJIA, YYACTBYIOLIETO B CTPOUTEIILCTBE;

- TIEpEYEHb MEPONPUITHI U MPOECKTHBIX PEIICHHUM MO ONPEACIICHUIO TEXHUYE-
CKHUX CPEICTB U METOJIOB pabO0ThI, 00€CIIEUNBAIOIINX BHIMOJHEHNE HOPMATUBHBIX
TpeOOBaHMI OXpaHbI TPYIA;

- ONIMCAaHME IIPOEKTHBIX PEUICHUN U MEPONPUATHUH IO OXPAHE OKPYKAIOLIEH
Cpenbl B IEPUO] CTPOUTEIBCTBA;

- 000CHOBaHME MPUHATON MPOAOKUTEILHOCTH CTPOUTEIHCTBA OOBEKTA Ka-
MUTAJIbHOTO CTPOUTENBCTBA U €TI0 OTIEIbHBIX ITAIOB;

- TepeYeHb MEPOMPUATUN MO OpraHU3alMK MOHMTOPHHIA 32 COCTOSTHUEM
3MaHUN M COOPYKEHUH, PACMOJIOAKEHHBIX B HEMOCPEJACTBEHHOW OJM30CTH OT
CTposierocs o0beKTa, 3eMJISIHbIE, CTPOUTENIbHBIE, MOHTAXHbIE U MHbIE PaOOTHI
Ha KOTOPOM MOTYT MOBJIMATh Ha TEXHUYECKOE COCTOSHHE TAaKMX 3JaHUU U CO-
OPYKEHHUM.

Xapaxmepucmuxa paiiona no mecmy pacnoilodiCeHus Cmpoumenbcmed

XapakTepucTUKa pailoHa 10 MECTY PaCIIONOKEHUS CTPOUTEIBCTBA BKIIFOYAET
onucaHue penbeda U MECTOMOJOKEHHS pailoHa, T€0JI0TUYECKOTO CTPOEHUS, TU/I-
POJIOTMUECKUX YCIOBUU (B TOM 4YMCII€ TPYHTOBBIX BOJ), KIMMaTa (CpelIHEro1o-
BBIX TEMIIEPATyp, BETPOB U T.I1.).

Oyenka pazgumocmu mpaHcnopmHou UHGpacmpyKmypbl

OrneHka pa3BUTOCTH TPAHCIIOPTHON HH(PACTPYKTYphl IPOU3BOJUTCS Ha OC-
HOBaHUU TIUJIaHA TPAHCIOPTHOUW HHGPACTPYKTYphl paiioHa cTpoutenbeTBa. llo
UTOTaM OLIEHKH COCTaBJISIETCS TPAHCIOPTHAs CXE€Ma C YKAa3aHHEM PACCTOSHHU U
HaIlpaBJICHUN MEPEBO3KU I'PY30B, KOTOpas HAHOCHUTCS HA CTPOMUTENIbHBINA IeHe-
panbHbIN TUIaH. B cirydae HE0OXOIMMOCTH Ha OTJIEILHOM YepTexke pa3padaThiBa-
€TCSl TPAHCIOPTHAs CXeMa CTPOUTEIHCTBA, HA KOTOPOH OOO3HAYEHbI EUCTBYIO-
mjas JOPOKHASI CeTh, a TAKXKE HEOOXOJIMMBbIE JAOMOIHUTENbHbIE JOPOTH, MOAbE3-
JTbI, TTOIIAKA U T.11.

Onucanue ocobennocmeli npogedeHuss pabom 6 YCA08USIX OelCmEyIouLeco
npeonpusmus

Onucanue 0COOEHHOCTEW TPOBEACHUSI PadOT B YCJIOBHUAX JCHCTBYIOIIETO
MPEANPUATHST COJAEPKUT MepedeHb paboT MO PEKOHCTPYKUUHU (IEPEeyCTPOMCTBY
LIEXOB, PACUIMPEHUIO 3/1aHUM, COOPYKEHHUI) WM TEXHUYECKOMY IEpPEBOOPYKe-



HUIO MPEANpPUATHS, TPEOOBAHUS K PEXKUMY €ro padboTsl (0€3 OCTaHOBKHU MPOU3-
BOJICTBA, C YACTUYHOM WJIM MOJHON OCTaHOBKOM ), OIIEHKY BIUSIHUS CTECHEHHOCTHU
Ha BBIOOpP CITOCOOOB OCHOBHBIX CTPOMTENIBHBIX PaboT, 000CHOBAHHUE CPEACTB Me-
XaHU3alUU, TPUMEHSAEMBbIX JIJISl BBITIOJIHEHUS 3TUX padoT.

B cnyuae mpoBeneHust paboT B MeCTax PacloiOKEHHs! JIMHUHN 3JIEKTporepe-
Ja4d TMPUBOJATCS MX ONHUCAHWE M XapaKTEPUCTUKHU, OINpPEAENICHHE OXPAaHHBIX U
OTIACHBIX 30H, U3JIaratoTCs YCIOBUS PaOOTHI.

B pazgene yka3biBaeTcs HEOOXOAMMOCTh pPa3padOTKH COOTBETCTBYIOIIHUX
MIPOEKTOB MPOU3BOJICTBA CTPOUTENIbHBIX PadOT.

Onucanue ocobennocmetl npogeoeHusi pabom 8 YCl08UAX CIMECHEHHOU 20P00-
CKOU 3acmpouxy

Onucanue 0coOCHHOCTEH MPOBEIEHUS pabOT B YCIOBHUSIX CTECHEHHOM TOPO/I-
CKOM 3aCTPOMKH COCTOUT M3 XapaKTEPUCTUKH CTECHEHHBIX YCJIOBHI, OIpeee-
HUS OMACHBIX 30H, 00pa3yIOMIMXCs MpU padoTe rpy30N0IbEMHBIX KPAHOB, yKa3a-
HUSL 00BEKTOB, MOMAAAIOIINX B OMACHBIE 30HbI, U3 000CHOBAHUS MEPOMPUITUI T10
0e30IacHOMY MPOBEJICHUIO PadOT (OrpaHudYeHrEe 30H OOCITYyKUBaHUSI KpaHaAMU U
COKpallleHHE OMACHBIX 30H, YCTPOMCTBO 3ALIUTHBIX COOPYXEHUH (YKpPBITUH),
MPUMEHEHUE 3alUTHBIX SKPAHOB H T.I1.).

B cocTaBe pazaena MOTyT ObITh IPUBEACHBI:

- YCJIOBHS YCTaHOBKH U pabOThl KPAaHOB BOJIM3H OTKOCOB KOTJIOBAHOB, MEPHI
o 6e3onacHoi paboTe HECKOIbKUX KPaHOB;

- MEpONPUATHSA 110 BPEMEHHOMY 3aKPBITUIO YIIHII, 10 OTPAHUUYEHUIO JIBHXKE-
HUS TPAHCIIOPTA, U3MEHEHHUIO MapIIPyTOB TPAHCIIOPTA.

B cnyuae mpoBeneHust paboT B MECTax PACIONIOKEHHsI JIMHUK AIIEKTpoTepe-
Jla4y OTHCaHuUe.

B pazgene ykaspiBaeTcs HEOOXOAMMOCTH Pa3padOTKH COOTBETCTBYIOIIHUX
IIPOEKTOB TMPOU3BOJACTBA PabOT (KpaHaMH, B CTECHEHHBIX U JIPYTUX OCOOBIX
YCIOBUSX).

llepeuenv omeemcmeeHnbIX KOHCMPYKYUL, NOONEHCAUSUX OCBUOEmMENbCMBO-
8aHUIO

K mepeuHto OTBETCTBEHHBIX KOHCTPYKIUH, MOJICKAIINX OCBUIETEIHCTBOBA-
HUIO, MOTYT OBITH MPHJIOKEHBI MEPOIIPHUATHSI TI0O 00ECTIEUEHUIO B TIPOIECCE CTPO-
UTENbCTBA UX MPOYHOCTH U YCTOMYMBOCTH, & TAKKE METOJIBI U CPECTBA BHITION-
HEHUS UX KOHTPOJISI U UCTIBITAaHUH.

Texnonozuueckas nocie0o8amenbHOCMb pabom Uil Ux omoenbHbIX 1eMeH-
moe

Texnonornueckas mocaea0BaTeIbHOCTh Pa0OT MM UX OTAEITBHBIX JIEMEHTOB
OTIPE/IETISIETCSl COTJIACHO BBIOPAHHOW OPraHM3aIlMOHHO-TEXHOJOTHYECKON CXeMe



BO3BEJICHUSI OO0BEKTa KalUTaJIbHOIO CTPOUTENBCTBA U OPraHU3alMOHHO-
TEXHOJIOTUYECKHUX CXEM BO3BEJICHUSI OCHOBHBIX 3JITaHUHN U COOPYKEHHIA.

OpraHu3alimOHHO-TEXHOJIOTUYECKAss CXeMa BO3BEIEHUS OOBEKTa KaIHUTallb-
HOTO CTPOUTENIbCTBA YCTAaHABIMBACT IOCIEAOBATEIHHOCTh CTPOUTEIHCTBA OC-
HOBHBIX OOBEKTOB, OOBEKTOB MOJCOOHOTO M OOCIYKHMBAIOILIETO Ha3HAYCHHUS,
HapYKXHBIX MHKEHEPHBIX CETEH U COOPYKEHUH.

Opranu3alnOHHO-TEXHOJIOTUYECKUE CXEMbI BO3BE/ICHUSI OCHOBHBIX 3/1aHUN U
COOPY’KEHHI YCTaHABIIMBAIOT MOCJIEI0BATEIbHOCTh BO3BEACHUS OTIEIBHBIX 37a-
HUM (COOPYKEHHMI) MO UX YacTsAM (y3JiaM, CEKIIUsIM, sipycam, dTaKaM U T.J1.).

TexHomornyeckas mMocieI0BaTeIbHOCTh PadOT, yCTaHABIMBaeMasi OpraHu3a-
[IMOHHO-TEXHOJIOTUYECKUMHU CXEMaMH, SIBISIETCS WCXOJHBIM MaTEPHAIOM ISl
pa3paboTKu KaJeHIapHOro IJIaHa CTPOUTENIbCTBA.

Ilompebnocms cmpoumenscmea 6 pecypcax

[ToTpeOHOCTh CTPOUTENHCTBA B KaApax OMpPENEsIOT Ha OCHOBE BHIPAOOTKH Ha
OJIHOTO pabOTAIOIIETO B T'OJI, CTOMMOCTH T'OJIOBBIX 00BEMOB padOT M MPOIEHTHO-
IO COOTHOIIIEHUS YNCICHHOCTH PaOOTAIONINX MO UX KATETOPUSIM:

Tabnuya 8.8.
Kareropust paborarommx, %
OOBEKTHI KAMTUTATHHOTO CTPOU-
MOII n
TENbCTBA Pa6oune | UTP |Cnyxamme

oXpaHa
[Tpon3BOICTBEHHOTO HA3HAUYECHUS 83,9 11 3,6 1,5
HenpousBoacteennoro HazHauenusi| 84,5 11 3,2 1,3

[ToTpeOHOCTh CTPOUTENHCTBA B Kajapax MpeAcTaBisieTcsl B clieayronieit dhop-
Me:

Tabnuya 8.9.
[ToTpeOHOCTh CTPOUTEITLCTBA B KaJpax

B ToMm uncne

OO61as guc-

I'omoBas BbIpaboOTKa

I'og crpou- | Croumocts CMP, JIEHHOCTb pPa-
Ha 1 paboTaromero,

. pyo.
TEeIbCTBA TBIC. Py TBIC. PYO.

0OTalOIHKX,

MOIT u
OXpaHa

qeaI.

w|  Pabouue
N UTP
| Ciyxamue

1 2 3 4

[ToTpeOHOCTh B OCHOBHBIX CTPOMUTENIbHBIX MAIllMHAX, MEXaHU3MaX U TPaHC-
MOPTHBIX CPEACTBAX OMPEIEISAETCS B LIEJIOM 0 CTPOUTEIBCTBY HA OCHOBE (U3H-
YECKUX 00BEMOB pPabOT M IKCIUTyaTAIlMOHHOW MPOWU3BOJUTEIHLHOCTH MAIIWH H



TPAHCTIOPTHBIX CPEJCTB C YUYETOM MPUHSITHIX OPTaHU3ALMOHHO-TEXHOJIOTUYECKUX
cxeM cTpouTenbeTBa. [IoTpeOHOCTh MPEeACTABISIOT B cieayolen hopme:

Tabauya 8.10. IloTpeOGHOCTH B OCHOBHBIX CTPOUTENBHBIX MAIlIMHAX, MEXaHU3-
MaX U TPAHCIIOPTHBIX CPENICTBAX

KommuecTtBO o rogam
Haumenoanwue, Tun, map-| OCHOBHBIE TEXHUYECKHE
CTPOUTEINILCTBA

Ka napameTpbl T T2 13 a5

HanMeHnoBaH#e M KOJMYECTBO OCHOBHBIX CTPOMTEIBHBIX MAIIWH, MEXaHU3-
MOB U TPAHCIIOPTHBIX CPEACTB YTOUHSIETCS MPU pa3pabOTKe MPOESKTOB MPOU3BO/-
cTBa padoT.

[ToTpeOHOCTh B ZHEPreTHUECKUX PECYpCax MOXKET ObITh OIpejesieHa MyTeM
MIPSAMOTO MOJICYETA.

Ilompeonocmo 6 3n1ekmpoInepzuu
[ToTpeOHOCTE B AnekTpodHEpTHn, KB-A, onpeaensiercs: Ha Mepruo BBITOTHE-
HUS MaKCUMaJIBLHOTO 00BhEMa CTPOUTEITHLHO-MOHTAXHBIX PabOT o popmyie:

PM:L‘C K]PM +K3P0B+K4POH+K5PCB (81)
"\ cos £, ’ ’

rae L, = 1,05 — ko3¢ uimenT norepu MOITHOCTH B CETH;
P, — cymMMa HOMUHAJbHBIX MOIIHOCTEH pPaOOTAIOMIUX SJIEKTPOMOTO-
poB (OETOHOJIOMBI, TPaMOOBKH, BUOPATOPHI U T.11.);
P, — cymMMapHas MOIIHOCTh BHYTPEHHUX OCBETHUTEIBHBIX MPHOOPOB,
YCTPOMCTB JUIsl DJIEKTPUUYECKOro 000rpeBa (moMemeHus st pabo-
YKX, 3/1aHUSI CKJIAJICKOTO Ha3HAYEHUS );
Poy — TO e, 111 HApY>KHOTO OCBEIIEHUSI 00BbEKTOB U TEPPUTOPUH;
Pe; —T0 ke, 171 CBApOYHBIX TPaHC(HOPMATOPOB;
cos E;=0,7 — xo3dduiineHT motepu MOITHOCTH JIsS CHIOBBIX MOTpeOHUTEnei
AIEKTPOMOTOPOB;
K;=0,5 —xoadpdunmerT oqHOBpEeMEHHOCTH PabOTHI JIEKTPOMOTOPOB;
K;=0,8 — 10 e, 1151 BHyTPEHHETO OCBEIICHUS;
K4 =0,9 —T0 xe, 114 HApy>KHOTO OCBEIIEHUS;
Ks=0,6 — 10 e, 1151 CBapOYHBIX TpaHC(HOPMATOPOB.

Ilompebnocms 6 600e




[TorpeOHOCTH Orp B BOJE OIIpenEsieTcss CYMOM pacxoja BOAbl HA POU3BO/-
CTBEHHbIE Oy U XO3IHCTBEHHO-OBITOBBIE Oyo3 HYK/IBL:

Orp = Onp + Oxos. (8.2)

Pacxo0 600vl Ha npouzsoocmeenuvie nompebnocmu, i/c:

q.I1_K
=K 1 G ¥ | .
an H 3600t 5 (8 3)

rae g, =500 1 — pacxoa BOJABI Ha MPOM3BOJCTBEHHOTO MOTpeOUTENs (IOTMBKA
0eToHa, 3ampaBKa U MbIThE€ MAIIMH U T.]1.);
[I, — 4ucno Mpou3BOJACTBEHHBIX MOTpeOuTeNnel B Hambojee 3arpy-
KEHHYIO CMEHY;
Ky =1,5 —xosdduirienT yacoBoit HEpaBHOMEPHOCTH BOIOMOTPEOICHUS;
=84 — YHUCJIO YaCOB B CMEHE;
Ky =1,2 —xoadduiiieHT Ha HEYUYTEHHBIH PAcX0/1 BOJIBI.

Pacxo0wbt 600b1 Ha xo3s1icmeeHH0-0bIMOBbIE NOMPEOHOCMU, JI/C:

IT_K
4x'Yp ‘1+an11 (84)
36000 604,

T7ie gx = 15 1— yaenbHbIH pacxod BOJBI HA XO3SHCTBEHHO-TTUTHEBBIE TTOTPEOHO-
CTH pabOTaIOUIETO;
[1, — yucnenHocTh paboTaroNIMX B HAUOOJIEE 3arpyKEHHYIO CMEHY;
Ky =2 — koadpunmeHT yacoBoii HEPABHOMEPHOCTH MOTPEOJICHHS BOJBL;
¢x = 30 1— pacxon BOJIbI HA MMPUEM JyIlla OHUM pabOTaOUINM;
1, — uncnenHocTh nogap3yromuxcs aymeM (10 80 % I1,);
t1 =45 MHUH — IPOJIOJ>KUTENBHOCTD UCIIOIb30BaHUS AYIIEBON YCTAHOBKH;
{ = 8 4— 4KCIIO YaCOB B CMEHE.
Pacxon BOJbI 17151 TOKAPOTYIIEHUS HA TIEPUO] CTPOUTENBCTBA Opox = 5 J1/C.

QXO3 =

Ilompeonocms 6 corcamom 6030yxe
[ToTpeOGHOCTE B CKATOM BO3IyXE, M°/MUH, Onpeaensercs mo GopMye:
0=14%q - K, (8.5)
rje Xq — o01as IoTpeOHOCTh B BO3/yX€ IHEBMOMHCTPYMEHTA;
Ko, — xoaddunmenT npu oMHOBPEMEHHOM MPHUCOCTUHEHUN MTHEBMOUHCTPY-
MmeHTa — 0,9.

[ToTpeOHOCT, BO BPEMEHHBIX MHBEHTAPHBIX 3[JAaHUSX OMPEACNSAETCS MyTEM
IIPSIMOT'O CYUETA.

,ZZJZ}Z UHBEHMAPHbLX 30aHUll CaHMmapHO-6blm06‘020 HA3HAY€HUA.

Sip = NSu (8.6)
rae Sy, — Tpebyemas Iomans, M2,
N — o0111ast YMCAEHHOCTh padoTaromux (pabourx) WU YUCIEHHOCTh pado-
Ta ronwx (padboyux) B HanO0JIee MHOTOYUCIICHHYIO CMEHY, Yell.;
Sy — HOPMATHBHBINM MOKA3aTelb IIOMIALN, M>/Uell.



L'apoepobHas:

Sip =N 0,7 M, (8.7)
raie N — oOmas 4uciIeHHOCTh pabounx (B IByX CMEHaXx).
Ivwesas:
Sip=N 0,54 M2, (8.8)

rae N — YHCICHHOCTh pabounx B HanOOJiee MHOTOUYHCIICHHYIO CMEHY, IOJIb3Y-
fomuxcs aymesor (80 %).

roe N

roe N

roe N

rne N
0,7m1,4

0,7u0,3

Ymuvieanvnaa:
Sip=N02 M, (8.9)
— YUCJIEHHOCTh PabOoTalolMX B HAUO0JIe€e MHOTOYHUCIIEHHYIO CMEHY.
Cywunka:
Sp=N0,2 M, (8.10)

— YUCJICHHOCTh Pabo4ymnx B HanbOOJIee MHOTOYHUCIIEHHYIO CMEHY.

TIlomewenue ons oboepesa pabouux:

Sp=N0,1 M, (8.11)

— YUCJICHHOCTh Pabo4ymnx B HanbOoIee MHOTOUYHUCIICHHYIO CMEHY.

Tyanem:

Sp=(0,7N0,1)-0,7+(1,4N0,1)-03=7,5m>, (8.12)
— YHCIIEHHOCTh pabo4nX B HauOoJiee MHOTOUMCIIEHHYIO CMEHY;
— HOPMATHUBHBIE MMOKA3aTENIN TUIOIIAN I MY>KUYHH U JKEHIIWH COOT-
BETCTBEHHO;
— KO’(h(UIMEHTHI, YYUTHIBAIONINE COOTHOIICHHUE, IJIi MYXYHUH W
YKEHIIIUH COOTBETCTBEHHO.

ﬂ]lﬂ UHBEHMAPHbLIX 30aHUll admunucmpamueﬂoeo HA3HA4YEeHUA.

Sip =NS,, (8.13)

rae S— tpebyemas mIomanb, M%;
S = 4 — HOPMATUBHBII MOKA3aTEb IUIOMIAAN, M>/4elL;
N— o6mast yucnennocts UTP, cayxammx, MOII u oxpansl B Haubosee

MHOT'OYHMCJIICHHYIO CMCHY.

[ToTpeOHOCTH BO BpEMEHHBIX 3/IJaHUAX MPEJICTABIIAIOT B Clieytouieit hopme:



Tabnuya 8.11.
[ToTpeOHOCTh BO BpeMEHHBIX HHBEHTAPHBIX 3aHUSIX

Ha3nauenue Ilone3znag mio-
Tpebyemas Yucno WHBEH-
MHBEHTAPHOTO 3/1a- ) 1aJb UHBEHTaAPHOTO .
IUIOIIAAb, M > TapHBIX 3J]aHUI
HUA 3JIaHHSA, M

[ToTpebHOCTH B XUIIbe, HAIPUMED JJISi BPEMEHHBIX MOCEJIKOB MPU BaXTOBOM
METO/]Ie CTPOUTENBCTBA, MPEACTABIIAIOT B CieayIomei Gopme:

Tabnuya 8.12.
IToTpeOHOCTD B KUJTbE

KomnuectBo IMPOXKU- BmecTuMocCTh HHBEH- Yucino HMHBCHTAPHBIX
Baromux TAPHOTO JXUJIOT'O 30aHNA BI[aHI/Iﬁ

B onucanue meponpusimuii no oxpamne okpysicarowei cpeovl

B onmcanne MeponpusATHNA IO OXpaHE OKPYKAIOLIEH CPeIbl BKIIOYAKOT OLICH-
Ky BO3MOYXHOTO HEraTHBHOT'O BO3JEUCTBUS CTPOUTEIBHBIX pabOT HAa OKpYKaro-
IIyI0 cpeay (IMMOYBEHHBII MOKPOB, PACTUTENBHBIA W KUBOTHBIA MUp, BOAY, BO3-
IyX) U COOTBETCTBYIOIIME MEpPHI [0 MOHHUTOPHHIY 3a COCTOSIHUEM CpEIbl U
IIPEAOTBPALICHUIO 9TOTO BO3JICHCTBUA.

IIpooonsxcumenvrocms cmpoumenscmea

[Ipo10KUTENEHOCTS CTPOUTENILCTBA OINpPE/ETIeHa PacueToM C HMCIOJIb30Ba-
Huem CHull 1.04.03-85* Yacts I, Yacts Il «HopMbI Ipo 0 KUTEIBHOCTH CTPO-
WTEJIBCTBA U 33J1€J1a B CTPOUTEIILCTBE NPEAIPUITUI, 30aHUU U COOPYKEHUN» WU
M/JC 12-43-2008 «HopmupoBaHnue mpoaoIKUTEIbHOCTA CTPOUTENBCTBA 31aHUI
U COOPYKEHUI».

[Tpu 060cHOBaHUM MPOIOKUTEILHOCTH CTPOUTENIHCTBA MMPUBOIAT OMMCAHUE
OpPraHU3alMOHHO-TEXHUYECKUX PELIEHUH 0 COKPALIEHUIO MPOJOJDKUTEIBHOCTH
CTPOUTENBCTBA: MPUMEHEHHUE MOTOYHOTO METOJIa C MapaUIeIbHBIMU MOTOKAMH,
COBMeILIEHUE padoT, YKPYITHEHHbI MOHTaX 000pY10BaHUS U T.II.

llepeuenv meponpusamuii no op2anu3zayuy MOHUMOPUHSA 3A COCMOSIHUEM
30aHUll U COOPYHCEHUU, PACNONONCEHHbIX 8 HEeNOCPeOCMBEeHHOU OaU30Cmu Om
cmposiezocs 00vekma

[lepeyenb MepONpUATUI MO OpraHU3ALMK MOHUTOPHHIA 32 COCTOSIHHEM 37a-
HUW U COOPY>KEHHM, PACIOJIOKEHHBIX B HEMOCPEACTBEHHOU OJIM30CTH OT CTPOS-
nierocss 00bEKTa, BKIIOYAET OOYyCTPOMCTBO T'€0JE3MUYECKOM CHCTEMbI HAOIIO/e-
HUI 32 0CaJKOM U KpEHOM, IIEPUOIUYECKOE OCBHUIETEIbCTBOBAHNE (PYHIAMEHTOB
U HECYIIUX KOHCTPYKIUH 31aHUi (COOPY>KEHUIT) U JPYTrUe MEPOIPUSITHS B 3aBU-
CUMOCTH OT MECTHBIX YCIJIOBHII.

B npoekte opranuzaiuu CTpOUTENbCTBA (PEKOHCTPYKIIMN) MPOMBIITUIEHHOTO
00BbEeKTa CIeyeT JOMOTHUTEIBHO:




- YCTaHaBJIMBAaTh OYEPEIHOCTh U MOPSAOK COBMELIEHHOTO BBIITOJIHEHUS CTPO-
UTEIBHO-MOHTAXXHBIX padOT C YKa3aHUEM yYaCTKOB M I[€XOB, B KOTOPBIX Ha Bpe-
Msl TIPOM3BOJICTBA CTPOUTEIbHO-MOHTAXKHBIX PabOT OCTAHABIMBAIOTCS WA U3MeE-
HSIOTCS] TEXHOJIOTHYECKHE MTPOLIECCHl OCHOBHOTO MPOU3BOJICTBA;

- YKa3bIBaTh Ha CTPOUTEILHOM I'€HEpalIbHOM IUJIaHe JIeHCTBYIOIINE, pa3oupa-
€Mble U NEPeKyIaJblBaeMble MHXCHEPHbIE KOMMYHHMKAIIUU, MECTa MOAKIIOYEHUS
BPEMEHHBIX KOMMYHUKAIUH, TPOE3/IbI IO TEPPUTOPHUH U T. 11.;

- OIpEeNeNATh MOPSIIOK 3alUThl JEHCTBYIONMIEro 000pyAOBaHUs MPH paboTax
10 3aMEHE CTEHOBBIX OTPAXIACHHM, IEPEKPBITUN U MOKPBITUH;

- OMPENENATh COCTaB padOT MOATOTOBUTEIBHOIO MEpHoia C TeM, YTOObI Bpe-
Msl BBITOJIHEHHSI OCHOBHBIX pa0OT, CBSI3aHHBIX C MOJHOW WJIM YaCTUYHOW OCTa-
HOBKOM MPOU3BOICTBEHHOTO MpoIiecca, ObLII0 HAUMEHBIIINM;

- yCTaHaBIUBATh NEPEUCHb, OOBEMBI U OMPEEIATh CIOCOOBl PabOT B cTec-
HEHHBIX YCJIOBHSIX.

CBOJIHBIN KaJleHJApHBINA TUIaH 3aCTPOMKH KHUJIOTO0 MAcCHBa JIOJKEH olecrie-
YUTh PAaBHOMEPHBIA M HANPABJICHHBIA BBOJ MOJHOCTHIO 3aKOHYEHHBIX U 000pY-
JOBaHHBIX 3/IaHUM, yYaCTKOB MacCHUBa.

Bo3Benenue o0bEKTOB MOKa3bIBAETCS JUHEHHBIM TpaUKOM C BbIIEIEHUEM
CHEIUAIN3UPOBAHHBIX MOTOKOB IO MOJArOTOBUTEIBHBIM paboTaM, MO BO3BEe-
HUIO 3[]JaHUM KYJbTYpPHO-OBITOBOTO HAa3HAYEHMs, MO MPOKIAJKE KOMMYHUKAIIHM,
YCTPOMCTBY AOPOT U 0JaroyCTpOnuCTBY.

TpynoemMkocTh 1O OOBEKTHBIM M CIEHHUATU3WPOBAHHBIM MOTOKAaM OIl-
PEACIIAIOT MO YKPYITHEHHBIM IMOKA3aTENsIM Ha €IMHMILY U3MEPEHHMs], a TAKXKe Iy-
TEM JIeJIEHUS] CMETHOM CTOMMOCTHU Ha CPEJHETHEBHYIO BRIPaOOTKY padoUuX.

B xommiekcHoMm ykpynHeHHOM ceteBoM rpaduke (KYCI') ompenensiercs
MPOJOKUTETFHOCTh OCHOBHBIX 3TaloOB MPOCKTUPOBAHUS U CTPOUTEIHCTBA 00B-
€KTOB, OUYE€PEAHOCTh CTPOUTENILCTBA OTACNIbHBIX 3[JaHUN, COOPYKEHUN B COCTaBE
yCKOBOTO KOMILJIEKCA, CPOKH MOCTABKU TEXHOJIOTUYECKOTO 000PYI0BAHUS U Op-
raHU3alMOHHO-TEXHUYECKUE MEPOTIPUSITHSL.

Tabnuya 8.13.
KayleHnapHbIii 11aH CTPOUTEIHCTBA MAITMHOCTPOUTEIIBHOTO 3aB0/1a

HanmMenoBanme 00beKTOB U paboT [Tonnas cmeTHas | B Tom uncne | Pacnpenenenue oobema paboT mo
CTOMMOCTB, ThIC. | 00beM CMP | mepuomam cTpOWTETHCTBA, THIC.
pyo. THIC. pYO. pyo.
1 [ 2 | 3




IloaroroBuTenbHbIE 1500 1000 500 - -
PaboTsl 1000
OOBEKTHI OCHOBHOTO TIPOM3BOICTBA 21500 11500 6000 12000 3500
4000 5800 1700
«II0COOHOTOY 2000 1500 500 1500
400 1100
OOBEKTHI PHEPTETUUCCKOTO XO3IHUCTBA 1000 500 500 500 -
400 100
BonocHabxxeHue U KaHaIA3aIus 1000 750 - 1000 --
750
TpaHCcTIOpTHOE XO3SHCTBO U CBS3h 1000 750 - 500 500
250 500
JKuple 1 KyJbTypHO-OBITOBBIC 31aHUS 2000 2000 500 1000 500
500 1000 500
Hroro: 30000 18000 9000 16500 4500
6300 9000 2700

Kaprouka-onpeaenuTenb CTpOUTENTbHO-MOHTAXKHBIX pabOT ceTeBOro rpaduka
B coctaBe [1OC cocraBnsercs mo ¢hopme, npuBeeHHON B TabI. 8.14.

Tpyaoemxocte CMP onpenensiercs no CHull, mpoaomKuTebHOCTh BBITOJ-
HEHUsl paboT PacCUUTHIBAIOT IyTEM JEICHHS TPYAOEMKOCTH Ha MPUHATOE KOJIH-
YeCTBO pabouuXx.

OO61muMii CpoK CTPOUTENHCTBA KOMILIEKCA, a TAaKXKe MPOJOJIKUTEIBHOCTH TOI-

TOTOBUTEIBHOTO TepHoja HE JOJDKHBI IPEBBINIATh HOPMATHUBHBIX CPOKOM CO-
rnacao CHull 1.04.03-85* [50] m CHullI 1.05.03-87.

Tabnuya 8.14.
Kaprouxka-onpenenurens pabor KYCI' (popma)

HaumenoBanue| Iudp O0bem pabor | CmetHas | Tpynoem- | laesHas | [Ipomoin- |KommaecTso
pabot PaboT  |oiummma xomm-|  cTo- KOCTb, BEI- KUTEIb- | pabouux,
u3MepeHus | uect- | AMOCTB, | HesL.-JH. paboTka | HOCTh Yelr.
Bo |THIC. PYO. OJHOTO | paboTHI,
paboue- ITH.
ro, pyo.

OpraHu3allnOHHO-TEXHOJIOTUYECKUE CXEMbI pa3padaThiBalOTCd Ha BO3BEJlE-
HUE OOBEKTOB KOMIUIEKCA M IPOM3BOJACTBO OCHOBHBIX BHJOB CTPOMUTENIBHO-
MOHTaXHBIX pa0OT, yKa3aHHBIX B 33JJaHUH HAa IPOEKTUPOBAHHUE.

Ha oprann3annoHHO-TEXHOJIOTHYECKOH CXeME€ JOJDKHBI OBITh TOKAa3aHBI:
IUIaH W pa3pe3 34aHus, pa3OMBKa 3/1aHUS Ha 3aXBAaTKM, OpraHu3anus paboueit
IJIOIIAJKH, CTPOUTEIIbHBIE MAIMHbI, arperaThl, CKJIAJCKHUE IMJIOIAIKH, MTOCIe10-
BaTEJIbHOCTH BBIMOJIHEHUS PalboT.

['padmyeckuii maTepuan OpPraHM3alMOHHO-TEXHOJIOTMUECKUX CXEM pa3Me-
IIAI0T HA OJTHOM WJIM JIBYX JIUCTaX YEPTEXKEM.



CtpouTenbHBIA TEHEPATbHBIN IUIAH TUIOMIAJAKKA pa3pabaThiBaeTCs Ha BECh
KOMILJIEKC COTJIACHO YKa3aHUSIM, IPUBEICHHBIM B IJI. 9.

BenoMocTh 00HEMOB CTPOUTENBHBIX, MOHTAKHBIX M CIIEIIMAIBHBIX PaboT CO-
cTaBisieTcs: mo popme, mpeIcTaBlieHHoN B Tabu. 8.15.

['paduix MOTPeOHOCTH B CTPOUTENBHBIX KOHCTPYKIUSAX, MaTEpUAIax U 000py-
JIOBAaHUM COCTaBJISIIOT MO (popme, mpuBeneHHoM B Taba. 8.16. OcHoBaHueM aJisl
pacueTa SBIISIIOTCS pAacUETHbIE HOPMATUBBI HA YKPYIHEHHBIN MOKA3aTelb CTOM-
MOCTH.

I'padux mMOTPeOHOCTH B OCHOBHBIX CTPOUTENIBHBIX MAIIMHAX B JTUTZIOMHOM
MPOEKTE MOKET OBITh COCTaBJIEH MO opMme, peacTaBleHHo! B Tab. 8.17.

['paduk nmoTpebHOCTH B paboumx Kajpax COCTaBISETCS B TaOIMYHON Qopme
(Tabm. 8.18). O6vemMbr CMP B neHE)HOM BBIPOKEHHUH, BBITOTHEHHBIC 1O TOIaM
CTPOUTEILCTBA, a TaKXKe TPYA0eMKOCTh padoT npuaumarotcs mo KYCT wmm ka-
JIEHJapHOMY IUIaHY CTPOUTEIbCTBA.

['padux moTpeOHOCTU B CTPOUTEIBHBIX MaTepHaliax, OCHOBHBIX MallUHAaX,
pabouux Kaapax U BEJOMOCTb 00bEMOB padOT pa3MeIlalOT Ha YEPTEHKHOM JIUCTE
dbopmara Al.

[ToscaurtensHas 3anucka Kk [IOC. CoctaB u conepkaHue MOSICHUTEIbHOM 3a-
IIUCKU periaMeHTUpyercs nocraHoBieHueM I[IpaBurenscrBa Poccuiickont dene-
pauu oT 16.02.2008 r. Ne 87 u MJIC 12-46.2008 «Metoandeckue peKoMeH 1a-
MU TI0 pa3paboTKe ¥ 0(HOPMIICHHIO TIPOSKTA OPTaHU3AIUN CTPOUTEIHCTBA, MPO-
€KTa OpraHu3aIui padoT MO CHOCY (IIEMOHTAXY), IPOEKTa MPOU3BOJICTBA PadOT
B 3aBHCUMOCTH OT BHJa CTpoUTenhcTBa. C yueToM 0COOCHHOCTEH ITOTO pasfiena
B MOSICHUTEJIbHOW 3alKCKE AUIUIOMHOTO MPOEKTa U3JAraloTcs CIEAYIOIIUEe BO-
MIPOCHI.

XapakTepucTuKa yCIOBUN CTPOUTEIBLCTBA COAEPKUT KPATKOE OMUCAHUE Me-
CTa CTPOUTEINbCTBA, MPUPOAHBIX YCIOBHWA. B HEl yKa3bIBalOTCsS IMOCTaBILIMKU
CTPOUTEIBHBIX MaTepUaNIOB, KOHCTPYKIUN U JeTalieid, ICTOYHUKHU oOecreyeHus
BOJOW M PHEpropecypcamu, 00ecredyeHrue CTPOUTENbHBIMU MallMHaAMU, paboyu-
MU KaJpaMH, COCTaB YYaCTHUKOB CTPOUTEIBCTBA, CPOKA U OYEPEIHOCTh CTPOHU-
TEJIbCTBA KOMILIEKCOB U T.II.

DKOHOMHUYECKOE CPAaBHEHUE BapUAHTOB OpraHU3alliu CTPOUTEIbCTBA SIBISCT-
cst ocHoBoM miisa pa3zpabotku KYCI'. CpaBHeHue BapuaHTOB MPOU3BOJIUTCS B CO-
OoTBETCTBUH C § 8.4.

DxoHOMHUYECKOe 000cHOBaHWE ouepeaHoctu 3acTporku (mas [1OC xumoro
KOMILJIEKCA) OMPENeNsieTCs U3 YCIOBHUSI 00€CIeueHuss MUHUMAIIBHBIX KaluTajlb-
HBIX BJIOKEHWI HA MHKEHEPHYIO MOArOTOBKY, IPUXOAAMIMXCS HA 1 M? MOse3HON
momaan. Jjis 3To 1enu pacCUMTHIBAIOT MOKa3aTesin 00beMOB pabOT U 3aTpaT
Ha MHXKEHEPHYIO MOJIrOTOBKY TEPPUTOPUU MO OUYEPEASIM CTPOUTENHCTBA, a 3aTEM
ONPENENAIOT yIebHbIE IOKA3aTead CTOMMOCTH Ha 1M’ HONE3HOM ILIomanu,
CpaBHEHUE KOTOPBIX U MO3BOJISIET 000CHOBAThH MOPAIOK 3aCTPOMKH KOMILIEKCA.

Janusie Tabs. 8.19 nmokaspiBaloT, YTO CyMMapHbIe MUHUMAJIbHbBIE 3aTPAThl Ha
MHKEHEPHYIO TIOJATOTOBKY OYIyT MpH MEPBOOYEPETHON 3aCTPOMKE MEpPBOI oue-
penu ctpoutenbeTBa. OHAKO MOJIE3HAs IUIOLIAb KHIIBIX JIOMOB, PACIOJIOAKEH-
HBIX B IIEPBOi1 ouepen, paBHa 44,7 TeIC.M?, BO BTOPOii=55 ThIc.M%. Y IebHBIC 3a-



TpaThl, OTHECEHHBIE K 1M? IOJIE3HOM IIJIONIA/M, B IEPBOM OUYEPENU COCTABAT 16,2
py6., a Bo BrOpOii-14,0 pyO. ITo3TomMy 3acTpoilKy >KHMJIOrO MaccuBa CIEAyeT
Ha4MHaTh CO BTOPOW OYepeu.

Pacuer kommiekcHoro noroka (B cocraBe I10OC »xunoro komiekca) BbIIOJ-
HSETCS NPU MPOEKTUPOBAHUU KAJICHIAPHOIO IIJIaHa 3aCTPOMKH JKUIIOTO KOMILIEK-
ca. McxoqHpIMM NaHHBIMU JUIsl pacyeTa KOMILJIEKCHOTO ITOTOKa CIIyXaT JHMpEK-
TUBHBII CPOK CTPOMUTEIbCTBA, YKA3aHHBIM M 3aJaHMU, OOLIAs KWias IUIOIIAb
KOMIUIEKCA, OPTaHU3alHOHHO-TEXHOJIOTMYECKAs! CTPYKTYpa KOMIUIEKCHOIO ITOTO-
Ka. B mponecce pacdera onpeaessitoT NePUO BBITYCKAa TOTOBOW IIPOAYKIUH, WH-
TEHCUBHOCTh OOBEKTHOI) MOTOKAa CTPOUTENHCTBA >KHIIBIX JOMOB, YHCIIO IMapa-
JIENIbHBIX OOBEKTHBIX IMOTOKOB, PAaCCUUTHIBAIOT MHTEHCHUBHOCTh W MPOJOJIKHU-
TEJIbHOCTh BCEX CHEUNAIN3UPOBAHHBIX IIOTOKOB.

Ha ocHOBe pacuera cTposT KaJIEHAApHBIN IIJIaH 3aCTPOUKH KUIIOTO MAaCCHUBA.

KoMniekcHbIll yKpYNHEHHBIM ceTeBOil Ipaduk ompeaenser coctaB padoT
IOATOTOBUTEIBHOIO M OCHOBHOI'O INEPUOJOB CTPOUTEIBCTBA U YCIOBUS YBS3KU
UX NpU BO3BEIECHUU OOBEKTOB KOMILUIEKCa. B HEM yka3bIBalOTCS CPOKM BBOJA
O0OBEKTOB B DKCIUTyaTallMIo, CIIOCO0 pacyeTa ceTeBOro rpauka, IpUHATHIE HOP-
MaTUBHbIE HCTOUYHUKH pacyeTa; MPUBOAUIN KapTOUKa-OIPEAEIUTENb paboT ceTe-
BOro rpaduka.

Tabauya 8.15. Bemomocth 00BEMOB CTPOUTEIBHBIX, MOHTQKHBIX M CIEIU-
aJIbHBIX paboT

HanmenoBanme pabor |Emununa mamepenns | Becero mo Ompenenenre 00eMOB PadOT 110 Tie-
CTpoH- pHOIaM CTPOUTEIHCTBA (TOM)
TEJIbCTBY 1 2 3 U T.J.
3a0uBka cBait M 15830 9000 6500 330
MoHnTaxx cOOpHBIX KeJe30- M 53832 11800 35000 7082
OETOHHBIX KOHCTPYKIIUH H
T.1.

Tabnuya 8.16. I'paduk mOoTpeOHOCTH B CTPOUTEIBHBIX KOHCTPYKLIUAX, U3/E-
JMSIX, ACTaNsX, moydabpukarax, MaTepuagax u 000pyI0BaHUU

HaumenoBa- | Exununa | Bcero no B Tom uucine Pacnpenenenue no rogam
HUeE HU3MEPEHHUsI | CTpOH- CTPOUTEIBCTBA
TEILCTBY
10 OCHOBHBIM | NMOBPEMEHHBIM
o0BeKTaM 3IaHMUSIM U co- | 1 2 3 4 |urT.
OpY>KEHUSIM I

Nel Ne2 Ne3 | ur.n.
ToBapHbIii
GeToH M
Kupnnu TBIC. IIT.
U T.J.

Tabauya 8.17. I'paduk mOTpeOHOCTH B OCHOBHBIX CTPOUTEIIBHBIX MAIIMHAX




HaumenoBanue ManiiH

OcHOBHasi TEXHHYECKAS Xa-
paKkTepHCTHKA MAIIUHBI

HOTpe6HOCTI> B MallrHax 1o roaam CTpo-
HUTCIILCTBA

1 2 3 U T.A.
OkckaBatop EK- 14 OGparuas Jionara, M ° 5 3
Ckpenep 1-357 BwmectumocTh KoBIIa, 5 M 6
U T.g.

Tabauya 8.18. I'paduk moTpeOHOCTH B paboUmX Kaapax

Bunst pabot
TEIIHCTBA

Yucio pa6OTaIOH_II/IX 1o roaam CTpou-

1

2

3

A T.1.

46
53

3emurstHBIC PaOOTHI
Cgaitabie pabOTHI
U T.J.

28
36

10
23

Tabnuya 8.19. O0beMbl U CTOUMOCTh PA0OT MHKEHEPHOH MOATOTOBKH IO OUYepe-

JAM CTPOUTCIIBLCTBA

HaunmenoBanue paboT u coopyKeHHUH Enunu- O6wemsl pador o |Croumocts CMP o

1a u3- oyepeasM CTpOU-  (oYepelsiM CTPOHUTEINb

MEpEeHUsl |TeJIbCTBa CTBa, ThIC. PYyO.

1-i1 2-i 1-i1 2-i

BepTtukanbnas miiaHupoBKa M 35140 38840 42,26 46,72
Kananuzanus M 4070 4410 79,25 85,87
Bononposoa M 3944 3496 61,77 56,19
BonocToku M 1310 1430 33,54 36,61
l"azonpoBox M 4740 5140 47,84 51,66
T30 M 1640 1780 169,57 181,08
KabGenpHas anexTpoceTs DIEKTPOCETh M 7160 7460 54,06 18,14 (56,32 18.88
Hapy>xHast ocBeIeHHOCTD M 3140 3270 33,64 32,26

M 5410 5190
Tenedpon M
TpanchopmaTopHbie OACTAHIIUN T 153003 (169003 |165,4 16,1 |184.9 16,1
Hroro: 723,37 762,54

[Ipumeuyanue. CToMMOCTb NpUBEIEHA B LIeHaxX 1984r.

MeToapl TPOM3BOACTBA OCHOBHBIX CTPOUTENIBHO-MOHTA)XXHBIX Pa0OT OMU-
CBIBAIOTCSI 110 KOMILIEKCY, B TOM 4KCie 1 Te, Ha KOTOpbIE COCTABIEHBI OpraHU3a-
[IUOHHO-TEXHUYECKHE CXEMBI CTPOUTENIBHBIX IIPOLECCOB, BBIIOIHSAEMBIX B 3UM-
HEe BpeMsl, OIUCHIBAIOTCS JOMOJIHUTENBHBIE MEPOIPUATHUS, OCYILIECTBIECHUE KO-
TOpBIX 00sA3aTenbHO 1o TpedoBanusM CHulla.

Pacuet uncieHHOCTH IepcoHania CTPOUTENBCTBA IPOU3BOIUTCS HA OCHOBE
kaneHaapHoro mia"a u KYCI'. O0mee konmdecTBo paboTaromuX Ha CTPOMILIO-

majike onpezensercs no Gopmyne

P=C..,/(BT),

(8.14)




rie Ceyp - CTOUMOCTB CTPOUTENBHBIX, MOHTQKHBIX WJIH CIIEHUATBHBIX padoT
3a pacyeTHbIN nepuo, pyo.; B - cpenneronoBas BeipaboTKa Ha OAHOTO paboTa-
tomero, py6/4gen-ron; T - MpOAOIHKUTEILHOCTD BBIMIOJHEHUS padboT, TO/I.

B o6miem xonnuecTBe paboTaOMIKX YAETbHBIA BEC OTAEIbHBIX KaTErOpUi -
pabounx, UTP, ciyxanux, MOII - mpuMeHsieTcs 110 CIIOKUBIIEHCS CTPYKTYpe
paboTaromux, mpuBeIeHHOM B Tab1. 8.20.

Pacuer noTpeOHOCTH BO BpPEMEHHBIX 3[aHUSX U COOPYKEHUSIX aIMUHHUCTpPA-
TUBHOTO, CAHUTAPHO-OBITOBOTO ¥ IPOU3BOICTBEHHOTO Ha3HAYEHUS MPOU3BOIUT-
Csl 110 YKPYITHEHHBIM MMOKAa3aTeIIsIM.

Pacuer motpebHOCTH B CKJI1a/aX, COOPHO-KOMIUIEKTOBOYHBIX TIJIOMIAIKAX IS
CTPOUTENBHBIX MATEPUAJIOB U KOHCTPYKIIUIA OMPEAEIISIETCS [0 YKPYHTHEHHBIM 10~
Ka3aTessiM.

Pacuer motpeOHOCTH B 3JIEKTPOIHEPTUH, TOILIIMBE, TTApe, CIKATOM BO3AyXE U
kucnopoze aist npousBoactsa CMP nipu pazpadotke [1OC onpenensiercs: B 3aBu-
CUMOCTH OT TEPPUTOPUAIIBHOTO PACIIONOKEHUS cTpouTenbcTBa. [lopsamok pacue-
Ta, He00X0IMMble HOPMATUBBI TPUBEJIEHBI B pACUETHBIX HOPMATHUBAX JIJISl CO-
crasienus 11OC.

Tabauya 8.20. CooTHOIIEHHE OTACIBHBIX KaTEropuii paboTaIOIIMNX 110 BUIaM

CTPOUTCIILCTBA
Bun crpourensctBa Kareropus paborarommx, % oT obmiero uncia pabora-
FOIIUX
Paboune TP MOII Cnyxa-
nue

[TpompIIeHHOE 83,9 11,0 1,5 3,6
KunuuiHo-rpaxx jaHcKoe 84,5 11,0 1,3 32
Cenbckoe 83,0 13,0 1,0 3,0

Pacyet moTpeOHOCTH B CTPOUTENBHBIX MAIIMHAX POU3BOIUTCS, UCXOMS U3
00BEMOB pabOT M HOPMATHUBHBIX [TOKA3aTEIEN MOTPEOHOCTH, pACCUMTAHHBIX IS
Ka)X10M OTpacid IPOMBIIIIEHHOCTH C YY€TOM TEPPUTOPUATBHOIO Pa3MEIICHUs
OOBEKTOB CTPOUTEILCTBA, YPOBHS UCIOJIB30BaHUs MalIvH Ha 1 MiH. py6. CMP.
HopMatuBHbIe 11oka3ateny noTpeOHOCTH B CTPOUTENIBHBIX MAIIMHAX IPUBEICHBI
B pacueTHbIX HOpMaTuBax A cocrasieHus [10C.

B pa3znene «TexHMKO-3KOHOMHUYECKHUE MTOKA3aTeN» IPUBOJUTCS ONTUCAHUE
Ka)X10r0 [OKa3aTesl U pacueT ero BesnuuHbl. [ sxoHomuueckoi onenku [10C
B HEM JIOJDKHBI OBITh MIPUBEACHBI CIEAYIONINE TTOKa3aTelu:

1) mpou3BOACTBEHHAS] MOITHOCTH (7151 POMBIIIIEHHBIX TPEIIPUATHI ), 00b-
€M OKa3bIBaeMbIX YCIYT (1711 00BEKTOB COLUAIBLHO-OBITOBOTO HA3HAYEHHUS);

2) KanuTajIbHbIE BJIOKEHUS: 00IIMe, pyO.; yACTbHbIC HA €AMHUILY MOITHOCTH,
MPOU3BOJUTEIILHOCTH, YCIYT;

3) ctoumocts CMP: 06miast, py0.; yAenbHas Ha €IUHUILY MOIIIHOCTH, YCIIYT;

4) o01muii 06beM, M, M IIOIIA/b 3IAHUH U COOPYIKEHUH KOMILIEKCA, M ,

5) o6mias TpynoeMkoctTh CMP 110 Bo3BeieHHIO 00BEKTa, YeIl.-IH.;

6) IpPOAOIKUTEIBHOCTh CTPOUTENBCTBA (PEKOHCTPYKLIMH) , MEC; HOPMATHB-
Has; pacueTHas o KYCIl'wiu cBoiHOMY KalleHAApHOMY IUIaHy.




8.4. CpaBHeHuUe OPraHM3aIMOHHO-TEXHOJIOTHYECKUX pPelleHuil

[IpoexTupoBaHue OpraHu3aluy CTPOUTEIHCTBA U CTPOUTEIBHBIX PaboT
JOJIKHO OCYILECTBIIATHCSI HA OCHOBE BAPMAHTHOM MPOpabOTKU OCHOBHBIX pellie-
HUM C pacyeTOM CPaBHUTEIIbHON AIKOHOMUYECKOHN 3P(HEKTUBHOCTH BAPUAHTOB U
IPOEKTa B LIEJIOM.

[IpumepHas TemaTHKa BIOOpA BApUAHTOB JJIl CPABHEHUS B IUIJIOMHBIX TTPO-
€KTax CleIyrouas:

- OIIPE/ICJIEHNE OUYEPEIHOCTH 3aCTPOMKH JKUJIOTO KOMIUIEKCA;

- YCTaHOBJICHUE PAIlMOHATLHON MOCIIEA0BATEILHOCTH CTPOUTEIHCTBA KHIITBIX
JIOMOB TP 3aCTPOMKE KUJIOIO0 MACCHBA;

- OIpEeJIeICHHE COCTaBa 0OBEKTOB U padOT MOATOTOBUTENBHOTO Nieproaa (mpu
paszpadotke [1OC);

- CpaBHEHHUE BapUaHTOB OpPraHu3aluy padoT MOATOTOBUTEIBHOTO MEPUOA;

- CpaBHEHHE BapMAHTOB KOMILIEKCHOTO YKPYITHEHHUs CeTeBOro rpaduka (B
ITOC) u kommiekcHoro ceteBoro rpaduka (8 I111P);

- pa3paboTKa CEeTeBOTo rpaduka CTPOUTEIHCTBA TPOSKTUPYEMOTO OOBEKTA C
pacyeTamu ONTUMAJILHOTO HACKIIIEHUs PpoHTa padOT pecypcami;

- TO K€, C ONTUMU3ALMEN 10 Pa3IUYHBIM KPUTEPHUSIM;

- CpaBHEHHE BapUAHTOB OPraHU3aIl[MOHHO-TEXHOJOTUYECKON JOKYMEHTAIINH
(8 I[IOC u I1ITP) Ha ocHOBE HEMPEPHIBHOTO MJIAHUPOBAHUS U TTOTOYHO-
PUTMHYHOTO BBITIOJIHEHUSI pabOT C pacueToM 3a/1eJ0B, rpauKoB (PUKCHUPOBAHUS,
3arpy3ku Opuraj 1 paBHOMEpPHOU cjaun 0ObEKTOB B AKCILTyaTallHIO;

- BBIOOP METOOB CTPOUTEIBHO-MOHTAXHBIX PadoOT;

- CpaBHEHHUE KOMILIEKCOB MOHTXXHBIX KPAHOB;

- CpaBHEHHE METO/I0B BO3BE/ICHUSI MHOTO3TAXKHOTO MPOMBIIIJICHHOTO 3/IaHUS
C MOHTaXOM TEXHOJIOTMYECKOTO 000pYyI0BaHUS; CPABHEHHE BAPHAHTOB MIPOU3-
BOJICTBA pa0OT Ha OOJBIINX TIOMAASX MOKPHITHIA;

- MPOU3BOJICTBO 3€MJISIHBIX PA0OT B YCIOBHSIX BOJJOHOCHBIX TPYHTOB;

- OIpe/ieNIeHHe U YKOHOMUYECKOe 00OCHOBAHHE pallMOHATBHBIX CPOKOB CTPO-
UTEJNbCTBA OOBEKTOB U KOMILIEKCOB;

- TEXHUKO-IKOHOMHYECKOE 000CHOBaHHUE BHIOOPA CTPOMUTEHIIaHA;

- TEXHUKO-I)KOHOMHUYECKasl OIIEHKa TUIIOB JOPOT Ha IUIOLIAJKE B IEPHOT
CTPOUTEILCTBA;

- TEXHUKO-3KOHOMHYECKas OIICHKA BAPUAHTOB HA0Opa BPEMEHHBIX 31aHUN U
COOPYKEHUH HA KPYITHOW CTPOUTEIBHOM IIJIOIIAIKE;

- SJKOHOMHUYECKHE PacUYeThl JKOHOMUYECKHUX 3aTPAT MPU COKPAILIEHHH CPOKOB
CTPOMUTENHCTBA M COMOCTABIEHUE UX C 3PPEKTOM, MOITy4aeMbIM OT JTOCPOYHOTO
BBOJIa 00EKTA B DKCILTYaTaIlHIO;

- TEXHUKO-3KOHOMHYECKasl OIICHKA MPUMEHEHUSI HOPMOKOMILJIEKTOB U
CPEIICTB MaJION MEXaHU3allUK;

- TEXHUKO-IKOHOMUYECKas OIIEHKA CPEACTB KOHTEHHEPHU3allUU U TAKETUPO-
BaHUS,

- 9KOHOMHUYECKast 3PPEKTUBHOCTH MPOU3BOJICTBEHHO-TEXHOIOTHYECKON KOM-
TUIEKTAllUU CTPOUTETBHBIX 00bEKTOB.



[IpuBeneHHbIN IEpEUYeHh MOXKET OBITh YTOUHEH U JOTIOJHEH B COOTBETCTBUU
C TEMaTUKOMN AUIIOMHOTO IPOEKTa U OCOOCHHOCTSIMU OCYILECTBICHUS CTPOU-
TEJIbCTBA.

Pacuer xanuTanbHbIX BIIO)KEHUI B OCHOBHBIE TIPOM3BOICTBEHHBIE (DOH/IBI
IPOU3BOJIUTCS C YUETOM CpOKa pabOThl MAIIMH HA CTPOUTEIHHOM IJIOMIAIKE 110
dhopmyie:

K=Y "MTy/Tros,(8.15)

rae M — MTHBEHTapHO-pacyeTHasl CTOMMOCTb MAallIuHbI, 1); — KOJIMYECTBO AHEN
paboThI MAIIMHBI HA TUTOIAAKE (HAXOAT MPH pa3padOTKe BAPUAHTHBIX PEIICHUN
MyTEM COOTBETCTBYIOMIUX PAcU€TOB), Tro;— KOJMYECTBO JHEH PabOTHI B TOIY, N —
KOJINYECTBO MAllIMH, MPUMEHSAEMBIX B KaXJA0M Bapuante. 3HaueHust M u T onpe-
JEJSIFOTCS IO CIIPABOYHUKAM.

Ecnu 3atpartsl npegycMaTpuBalOT B TEUEHUE HECKOJIBKUX JIET WU B Pa3HbIC
CPOKH, HEOOXOMMO MPUBECTH CPABHUTEIBHBIE BAPHUAHTHI B COMTIOCTABUMBIN BUJI C
nomomuipio ko3 dunuenta npuseaenus o=(1+E, )", rae By — HOpMaTHB 1151
NPUBEJICHNS PA3HOBPEMEHHBIX 3aTparT, t — F0J1 CTPOUTENLCTBA. J{J1 npuBeaeHUs
pa3HOBpPEMEHHBIX 3aTpat npuHumaercs E, ; =0,08, a mpu olieHKe nporpecCuBHBIX
dbopm u Meton0B, mpuHUMaeMbIx B [IOC u III1P, npeaycMOTpeHHBIX IJIaHAMU 110
BHEAPEHUIO HOBOU TeXHUKH, E,; =0,1.

B stom ciiydae dhopmyna (8.1) npuHuMaeT BUI

3= NCY/(1+Eun ) HEs Y TKy/(1+E;.)", (8.16)

rae Ci— cebectoumoct CMP B t-if ros cTpouTenseTBa, Ti— MpoI0IKUTENb-
HOCTh BO3BEJICHUS 00BEKTA 10 i-My BapuaHTy, K;— pa3Mep KanuTaabHBIX BIOXKE-
HUM B OCHOBHBIE TPOM3BOJCTBEHHBIE (DOHIBI U CPETHETOI0OBOM pazmep 000poT-
HBIX MaTE€pPUAIbHBIX CPEJICTB CTPOUTEILHONW OPTraHU3alNH B t-i TOJl CTPOUTENb-
CTBA.

IIpu cpaBHEHMY BAPUAHTOB C PAIUYHON NPOJOJKUTEIBHOCTBIO CTPOUTEIb-
CTBa KpOME pacuera NpUBEACHHBIX 3aTpaT HEOOXOUMO ONPEIAEIUTh SKOHOMUYE-
CKIO 9 (EeKTUBHOCTH OT COKpAIIEHHs] CPOKOB CTPOUTEINLCTBA 10 hopmyam (8.3,
8.4)

[Ipu pazpadotke [IOC M0OKHO TakKe paccuuTaTh SIKOHOMUYECKUU 3D (PEKT oT
OoJiee 11e1eco00pa3Horo pacnpeiesieHs KanuTalbHbIX BIOKEHUN, COKpAIICHHUS
00beMa HE3aBEPILIEHHOTO CTPOUTENHLCTBA U BHICBOOOKIEHUSI OCHOBHBIX IIPOU3-
BOJICTBEHHBIX (DOHIOB CTPOUTEIHHOM OpPTraHU3aIUH.

9p=EH(K1T1—K2T2), (817)

rae Ky u Ko—cpennuii 3a nepruos CTpOUTENBCTBA pa3Mep KallMTaJIbHbIX BJIO-
KEHUI B CPABHUBAEMbIX BapUaHTaX;

Kl,zz(Kl‘i‘Kz‘i‘...‘f‘Kn)/Il, (818)

rae K K, K,— Hapacraromuye UnTorn KanuTajabHbIX BIOKEHUN K KOHILY MEP-
BOI'0, BTOPOT'O U JPYTUX KAICHAAPHBIX IEPUOJIOB 32 BCE BPEMS CTPOUTEILCTBA; N
— YHCJIO MEPUOAO0B CTPOUTEIHCTBA.

Takum oOpazom, 001U SKOHOMUYECKUN dYPPEKT OT OPraHU3aIMOHHBIX pe-
mennii B [IOC paBen

9:(3 1—32)+9y+9(1,+9p—ﬂ, (8 1 9)



rac I[—I[OHOJ'IHI/ITeJIBHBIe 3aTpParThbl, CBA3aHHBIC C COKPAIICHUEM ITPOJ0JI-
KUTCIIBHOCTU CTPOUTCIILCTBA.

9. NIPOEKTUPOBAHHUE CTPOUTEJIBHBIX 'EHEPAJIbHBIX
IIJTAHOB

9.1. O0mme yka3aHus MO0 NPOCKTHPOBAHUIO CTPOMTCHIIJIAHOB M OPraHu-
3alMM CTPOUTEIbHOM MI0IIAAKH

CrtpouTenbHbIN FeHepaIbHbIN T1aH (CTPONUTeHIIaH) pa3padaTbiBaeTCs B 00b-
eMe, IIPEeIyCMOTPEHHOM nocTaHoBlieHueM [IpaBurenbcTBa Poccuiickon denepa-
uuu oT 16.02.2008 1. Ne 87, CIT 48.13330.2011 «Opranu3zanusi CTpOUTENHCTBAY,
MJIC 12-46.2008 «MeToanieckue peKOMEHAIMH 10 pa3paboTke u odopmiie-
HUIO MIPOEKTa OpraHU3alK CTPOUTEIBCTBA, IPOEKTA OpraHU3aIi padboT MO CHO-
cy (memMoHTaxy), MpoeKTa mpou3BoacTBa padbot», P/I-11-06-2007 «Mertoanue-
CKHE€ PEKOMEHJAINH O MOPsSAKE pa3pabOTKU MPOEKTOB IPOU3BOJCTBA padboT IPpy-
3010 bEMHBIMH MAIlIMHAMU U TEXHOJIOTUYECKUX KapT NOTPY304HO-
pasrpy304Hbix pabot» u [Ipukas ot 12 HosiOpst 2013 1. Ne 533 O6 yTBEepKACHUU
(benepalibHBIX HOPM U MPABWII B 00J1aCTU MPOMBbILIIEHHOU Oe3onacHocTH "[1pa-
BUJIa 0€30MaCHOCTHU OTMACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB, HA KOTOPBIX HC-
IIOJIB3YIOTCSI TOJABEMHBIE COOPYKEHHUS "

Ha cTpoiirenriane HaHOCATCS: TPAHUIBI CTPOUTEIBHON IUIOLIAIKA U BUJIBI €€
OTPaXKJEHUSI, IEUCTBYIOLIME U BPEMEHHBIE TTOI3€MHbIE, HaJI3EMHBIE U BO31YI-
HbI€ CETH U KOMMYHUKAITUH, TTIOCTOSTHHBIE U BPEMEHHBIC IOPOTH, CXEMBbI JBHKE-
HUS CPEACTB TPAHCIIOPTa U MEXAHU3MOB, MECTA YCTAHOBKH CTPOUTENIbHBIX U TPY-
3010 TEMHBIX MAIIWH, ITyTH UX TIEPEMEIIEHUS ¥ 30HbI ICUCTBUS, pa3MeEIIeHUE
MOCTOSIHHBIX, CTPOSAIIMUXCA U BPEMEHHBIX 3JJaHUI U COOPYKEHHI, MECTa pacmo-
JIO’KEHUS 3HAKOB T'€01e3UUEeCKON pPa30MBOYHON OCHOBBI, ONTACHBIE 30HbI, ITYTH U
CpelCTBa MobeMa padOTarONINX HAa paboume sSpycChl (3TaXu), a TAKKE MPOXOJIbI B
3JIaHUSl U COOPYKEHUS, pa3MeIlleHnEe UICTOYHUKOB U CPEJICTB SIHEProodecreyeHus
Y OCBELICHUS CTPOUTENBHON IJIOIIAIKH, PACTIOIOKEHHE 3a3EMIIIOIIMX KOHTY-
POB, MECTa PACIIOJIOKEHUS YCTPOUCTB ISl YAAICHHS CTPOUTEIBHOTO MyCOpa U
OBITOBBIX OTXOOB, IUIOIIA/IKU U MIOMEIIEHUS CKJIaIUPOBAHUS MATEPUAJIOB U KOH-
CTPYKLIHM, IIIOMAIKN YKPYITHUTEIBHOU COOPKU KOHCTPYKIIM, pacroIOKEHUE
MTOMEIICHUH I CAHUTAPHO-OBITOBOTO OOCITY)KHBAHUS CTPOUTENIEH, TUTHEBbIE
YCTaHOBKH U MECTa OTJIbIXa, & TAK)KE 30HBI BHIMIOJTHEHUSI PAOOT MOBBIIICHHOMN
OMAaCHOCTH.

AJIMUHUCTPATUBHO-OBITOBBIC TOMEIICHUS, MAaCTEPCKHUE, 3aKPBITHIEC CKIa/Ibl U
IpYyrue BpEMEHHbBIE 31aHHSI U COOPYKEHUS, TJI€ HAXOAATCA JIH0OIU, pa3MeIatoTCs
3a MpeeIaMy rPaHul] OMACHBIX 30H.



[Tnomanku ckinagupoBaHusl MATEPUATIOB U KOHCTPYKLMI, MECTA CTOSIHKA
TpaHCIOPTa MO/ Pa3rpy3KOH, MECTa XpaHEHHUs IPy303aXBaTHBIX MPUCTIOCOOICHUN
U Tapbl, MpueMa OETOHHOM CMECH U PacTBOPA, PACIOI0KEHHSI KOHTPOJIBHBIX TPY-
30B, IUNIOMAJKH KAHTOBKM KOHCTPYKIIMM HA3HAYAIOTCS C YYETOM I'PY30BOM Xapak-
TEPUCTUKH KpaHa B Ipe/eiIax 30Hbl O0CTYKUBAaHUS KPAHOM TIOCTIE OMPEICICHUS
ee rpanuupl. [Ipy pacnonoxeHny IIOMA 0K CKJIaJUPOBaHUS BHE BUIUMOCTH
KpPaHOBIIKMKA MEXAY HUM M CTPOIAJIbIIMKOM HaJaKUBAETCS paguoTenedoHHas
CBS3b.

KoHCTpyKIusl OrpakIeHHs] CTPOUTENIBHON TUTOIIAJAKH JTOJKHA YIOBIETBOPATH
tpedoBanusim ['OCT 23407-78 [62].

BricoTa orpaxkieHus Ipou3BOACTBEHHBIX TEPPUTOPHI T0TKHA OBITH HE Me-
Hee 1,6 M, a ygyacTkoB paboThI - He MeHee 1,2 M.

Orpaxxaenus, TpUMBbIKaIOIME K MECTaM MacCOBOTO ITPOX0/1a JIOJEH, UMEIOT
BBICOTY HE MeHee 2 M ¥ 000pY/I0BaHbI CIUVIOUTHBIM 3aLIUTHBIM KO3BIPHKOM.

Ko3bIpek 10JKEH BBIAEPKUBATH IEWCTBUE CHETOBOW HArpy3KH, a TAKXKE
Harpy3Ku OT MaJIeHUs OAMHOYHBIX MEJIKUX MPEAMETOB.

OrpaxxaeHust He JOHKHBI UMETh ITPOEMOB, KpOME BOPOT U KAJIUTOK, KOHTPO-
JUPYEMBIX B TEUEHHE PaOOYEro BpEMEHHU U 3alUPAEMBIX MIOCJIE€ €r0 OKOHYAHUS.

Mecra nmpoxoa Jroei B Ipeesiax OMacHbIX 30H JIOJKHBI UMETh 3alllUTHBIE
orpaxkaeHus. Bxoapl B crposiiuecs 31aHus (COOPYKEHUs) TOJKHBI OBbITh 3alu-
LIEHBI CBEPXY CILIOIIHBIM HABECOM IIMPUHON HE MEHEE 2 M OT CTEHBI 3/1aHHUS.
VYrom, o0pa3zyemblii MEKTy HABECOM M BBIIIIEPACTIONOKEHHONW CTEHOM Ha/l BXOJOM
JIOJDKEH OBbITh B npenenax 70 - 75°.

[TpuBs3Ka KpaHOB, KPAHOB-MAHUITYJIATOPOB, MOJTbEMHUKOB U PEIbCOBBIX
KpPaHOBBIX IyTEH MPOU3BOAUTCS K OCSIM 37aHUs (COOPYXKEHUs), a MPU PEKOH-
CTPYKLIMH - K HAPY>KHBIM [TOBEPXHOCTSAM CTEH.

PenbcoBbie KpaHOBBIE ITyTH BBIIOJIHSIOTCS B COOTBETCTBUU C TPEOOBaHUSIMU
I'OCT P 51248-99 "1yt Ha3zeMHbIe peIbCOBBIE KpaHOBbIE. OOIINE TEXHUIECKUE
tpeboBanus", CII 12-103-2002 "Ilytu Ha3emMHbIE pesibcoBbIE KpaHOBBIE. [Ipoek-
THpOBaHUE, ycTpoicTBO U 3KciutyaTtaus” u [Ipuka3 ot 12 Hoa0Ops 2013 r. Ne 533
OO0 yTBepxkaeHNH (eepabHBIX HOPM U MPABUII B 00JIaCTH MPOMBILIUIEHHON 0€3-
onacHoctu "lIpaBuia 0€30MacHOCTH OMACHBIX MPOU3BOICTBEHHBIX OOBEKTOB, Ha
KOTOPBIX UCIIOJIB3YIOTCA MObEMHBIE coopyxkeHus" [70].

KoHCTpyKIust OrpakJIeHHs peJIbCOBBIX KPAHOBBIX MyTEN JaHAa Ha PUCYHKaX
29,30, 31. PI-11-06-2007 [68]. OrpaxaeHue peabCOBOr0O MyTH CIAETYET BbIMOJI-
HaTh o I'OCT 23407-78 [62].

Jst GalieHHBIX KPaHOB MOKAa3bIBAIOT KPAaHUE CTOSIHKU U CTOSIHKU KPaHOB B
HepaboveM COCTOSIHUM.



[Tpu coBMecTHOI paboTe HECKOJIBKUX KPaHOB Ha 00bEKTE (B TOM yucie Oa-
HIEHHBIX, HAXOASAIIMXCSA Ha OJJHUX WJIM Pa3HBIX PEJIbCOBBIX KPAHOBBIX MYTAX) WA
KpPaHOB C IPYTUMH MEXaHU3MaMU JJis POU3BOJCTBA CTPOUTEIbHO-MOHTAXKHBIX
paboT a1 oOecreueHusl COBMECTHOM 0e30MmacHOM uX pabOThl ONPEASISIOTCS
MIPOMEXYTOUHbBIEC CTOSIHKHU.

[TpomexyTOUHBIE TOTTOTHUTEIIBHBIE CTOSTHKY MTOKA3bIBAIOT TAKXKE TP padboTe
KpaHOB (Kor/a 3To TpeOyeTcs) ¢ MpeAesIbHBIMH MacCaMu TPY30B, Ha IPEIEIbHbBIX
BBIJIETAX U B CTECHEHHBIX YCIOBUSX.

[TpuBs3Ka KpailHUX CTOSIHOK OAIlIEHHOTO KpaHa MPOU3BOAUTCS K TYMMKOBBIM
yIOpaM UITU KOHIIAM PEJIbCOB, TPOMEKYTOUHBIX CTOSIHOK KPaHOB - K OCSIM 3/1a-
HUS.

J{nst cTpenoBBIX KPAHOB, KPAHOB-MAHUIYJISTOPOB, MOABEMHUKOB (BBIIIEK),
Kak MMPaBUJIO, MTOKA3bIBAIOTCSI BCE CTOSIHKH.

[Ipu paBHBIX PACCTOSHUSX MEXKIY CTOSTHKAMH MOYKET TTOKa3bIBAThCSI IMIar CTO-
STHOK MKy Ha4aJIbHOW M KOHEYHOMH, a MPH MOCJIEI0BATEIIbHOM BBITIOJIHEHUHU
OJIHOTUITHBIX PabOT - MEXK/1y Ha4aIbHON U KOHEUYHON CTOSIHKAMU - OCh JBUYKCHUS
Ipy30M0AbEMHON MalIMHBI, HA KOTOPOW OHA MOKET YCTAHABJIMBATHLCS B JTIOOOM
MecTe.

CTOSTHKH TPYy30MOIBEMHBIX MAIIIUH 00S3aTEIHHO MOKA3BIBAIOTCS MTPHU BBITIOJ-
HeHuu paboT B oxpanHoii 30He JIDII mm 6mke 30 M OT KpaitHUX MPOBOJIOB
JIDII, mpu BBIMOTHEHUU APYTUX PAOOT MOBBIIEHHON OMACHOCTH, IPOU3BO/ICTBE
paboT ¢ mpeneNbHBIMU TI0 TPY30MIOABEMHOCTA MaCCaMH TPY30B.

JI71s1 KOTJ