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NPELONCIIOBUNE

MpeanaraeMan BHUMaHUIO YMTaTena nybnaukaumA npeacTaBnAeT pesynbraTbl NPOBEAEHHOr0 WCCNeAoBaHWA Mo
CPaBHUTENbHOMY aHanN3y pasfiMiHbIX KOHCTPYKTVBHBIX CXeM KapKacoB COBPEMEHHbIX KOMMEPYECKMX 3AaHNI — C
MPUMEHEHNEM CTaNbHbIX U eNne306eTOHHbIX KOHCTPYKLMIA. B KavecTBe 06beKTa MccnejoBaHNA KOMMEPYECKOM He-
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HasHaueHwe HacToALLel NybanKaLmm — NpefAcTaBuTb NOAPOBHLI CPaBHUTENbBHBIA aHANW3 3aTpaT Ha BO3BeAeHMe
KOMMEPYECKWX 3[aHWi B YCII0BUAX KPYNHbIX A€0BbIX LLEHTPOB YKpauHbl U NOKa3aTb, Kak BbI6Op KOHCTPYKTVBHOM
CXeMbl 1 MaTepuana KapKaca BAnAeT Ha 06LLyI0 CTOMMOCTb W AAIMTENBHOCTb CTPOMTENBCTBA.

KoMMepuecKkue 30aH1s B LEHTPaNbHOW YacTy ropofia, ecn 3T0 MO3BONAIOT FPajoCTPOUTESIbHBIE HOPMbI U pery-
JMpYIOLLME OpraHbl, 06bIMHO BO3BOAATCA C MOBbILIEHHOM 3TayHoCTbio — 10-12 1 6onee aTameit. 310 0b6bACHAETCA,
MpeMae BCero, BbICOKOM CTOMMOCTIO 3EMIW, @ TaKMKe CTECHEHHBIMM YCNIOBUAMM CTpoMTeNbCTBa. OrpaHmnyeHHble
YYaCTKM 3aCTPOIKM 1 COBPEMEHHbIE TPe6oBaHMA 06yCNaBAMBaIOT B TaKMX 3[aHKAX 06A3aTeNbHOE Hanuume nof-
3eMHOI0 MW Ha[I3eMHOT0 MapKWHIa ANA aBToTpaHcnopTa.

Mpu BbI6OPE APXMTEKTYPHOM GOPMbI M NNAHMPOBOYHBIX PELLIEHUI HA NPeSNPOEKTHON CTaAMM JOMKHbI yUNTHIBaTHCA
MHorve daKkTopbl, GOPMUpYIOLLME OCHOBHOM KPUTEPWIA — MHBECTULIMOHHYIO LIEHHOCTb M MPWBEKATENbHOCTL ANA
NOTEHLMaNbHOro KnueHTa. Takylo LEHHOCTb B OQUCHBIX 30aHUAX MOMHO, B YaCTHOCTW, MaKCUMU3MPOBAThL NyTeM
CM0b30BaHNA COBPEMEHHBIX PeLLEeHUI ¢ 6e30M0opHbIMY HOMBLLENPONETHEIMU NEPEKPLITMAMM MO KOHLeNLMM open
space. OTKPLITOCTb NPOCTPAHCTBA MOBLILLIAET ero 3GHeKTUBHOE UCMOb30BaHUE [N1A NepeMeLLeHus fioaen, rmb-
KOCTb NNaHMPOBKM NpU OpraH13aLmMmn paboumx MecT, a TakKe 0bneryaeT MHTErpaLmio MHKEHepHbIX CeTeit 3AaHA.

Hap3eMHbIi HecyLLMiA KapKac 3AaHWA 06bIYHO COCTABMAET TOJILKO HE6OMbLLYIO 1010 B 06LLEM  CTOMMOCTY 3[aHMA B
[JeNe, HO er0 KOHCTPYKTUBHOE PELEHUE B 3HAUMUTESbHO CTEMEHM OMPeLeNAeT CTOMMOCTb APYrUX 31EMEHTOB — hyH-
[1aMEHTOB, UHHKEHEPHBIX CETEM U apXUTEKTYPHOW 060M104KM. TakMM 06pa30M, MPOEKT YILTPACOBPEMEHHOM0 0duC-
HOTO 3[aHWA A0MHKEH NPeaCTaBNATb COHOM CUHEPreTUHECKUIA CUHTE3 apXMTEKTYPHbIX, KOHCTPYKTUBHBIX, MHMeE-
HEPHBIX, IOMMCTUYECKUX W OPraHW3aLMOHHbIX peLleHuit. [ogobHbIM cMHTE3 HeobXoaUM [ANA TOro, YTOHbI KOHEYHBI
MPOMYKT — 3[1aH1e — MaKCKUManbHO COOTBETCTBOBAS TPE6OBAHWAM NOTEHLMATBHBIX KIIMEHTOB K ero KaYeCTBEHHbIM
napameTpam, ypoBHIO 06C/TYHMBAHWA U IKCMITYaTaLMOHHBIM XapaKTEPUCTUKAM.

1.1 MpuHAatas MeTogonorua

B KauecTBe 00bEKTa aHANMTUYECKOr0 UCCIeA0BaHWA Bbina NPUHATA KOHLENUMA NPECTUHHOIO MHOM03TaHOM0
3aHumA (puc. 1.1), KOTOpoe NNaHMPYeTCA PacnofoKMTb B LLEHTPaNbHOM AenoBor YacTv Kuesa (puc. 1.2).

Mo cBOVM NapaMeTpaM 3[aHune [OMHKHO COOTBETCTBOBATb OPUCHOMY KOMMNEKCY Knacca «Ay, cornacHo TpeboBaHm-
AM KnaccuuKaLummn AMeprKaHCKOM TOproBo-NPOMBILLIEHHOM Nanathl.

Llenbio naHHoi paboTbl ABNAETCA CpaBHEHME 3GDEKTUBHOCTM 1 SKOHOMMYECKOM LieNecoobpasHocTV NprUMeHeHNs
CTabHbIX 1 }eNe306€TOHHBIX KOHCTPYKLMIA B 0OCHOBHOM HECYLLIEM KapKace 06bexTa UcceaoBaHua. KpoMe atoro, B
paboTe 6bIM0 yUTEHO BMAHWE NPUMEHAEMBIX HECYLLIMX KOHCTPYKLMI KapKaca Ha Apyrvie aneMeHThl 30aHnsA — GyH-
[1aMeHTbI, 06/IMLIOBKY, MHMEHEPHbIE CETW U T.M., KOTOpPbIE, B CBOIO 04epe/ib, MOTYT COCTABNATb 3HAYUTEbHYIO [0S0
061LLel CTOMMOCTM CTPOMTENBCTBA. AHA/N3 TaKHKe BKIIOUAEeT NPpeaBapuUTeIbHbIN pacyeT AUTebHOCTW BO3BEJEHNA
30aHM1A N0 YKPYNHEHHBIM NOKa3aTeNAM [/1A Ka/0M 13 KOHCTPYKTUBHBIX CXEM.

MpoBeAeHHOE CPABHEHIE OXBATBIBAET KaK CTOMMOCTHbIE NapaMeTpbl KOHCTPYKTUBHBIX PELLIEHNIA, TaK U 1X OLIEHKY MO Kpu-
TepUAM KauecTBa. [Inf BbIMMCIEHWA CTOUMOCTM CTPOMTENBCTBA ObiNa MpYMeHeHa yKpynHeHHan MeToAoNoruA, NpuHATanA
B MHBECTULMOHHBIX areHTCTBaX AN OLEHKM TEHAEPHBIX MPeIoHKEHMIA, Hanbonee NPUBMHeHHas K PeasibHoMy PhIHKY.

ApXWUTEKTYPHO-NNaHMPOBOYHbIE PELLIEHNS U BHELLHWIA 06NIWK 3[aHNA, @ TAKHKE ero MPUHUMMMASbHBIE KOHCTPYKTMBHbIE
CcXeMbl Obin pa3paboTaHbl KMeBCKWUM HaLMOHAsbHLIM YHUBEPCUTETOM CTPOWUTENLCTBA U apXUTEKTYPBI. TeXHUYECKoE
3a[aHvie Npu 3TOM 6bI110 pa3paboTaHo ¥ YTBEPHKOEHO C y4acTueM Komnanum DTZ (KueB), KoHCynbTaHToB Mo KOMMep-
YeCKOM HeABMMUMOCTM U IPYrUX YYaCTHUKOB NPpoeKTa. TpebyeMble napaMeTpbl 30aHWA MaKCMasbHO COOTBETCTBYIOT
MPUHATBIM CTaHLAPTaM B 0PVCHOM CErMEHTE, KOTOpble 06yCNOBEHb! [EMCTBYIOLMMM HOPMaMK W TpeBOBaHWAMM Mo-
TEHUManNbHbIX LieNeBbIX NOTpebuTenei. ApXUTEKTYPHBIN CTUMb 30aHuA Bl NPUHAT — contemporary urban.

PaCCManV]BHEMbIe B paﬁoTe KOHCTPYKTUBHbIE CXEMbI bbinm pa3pa60TaHb| Ha 0CHOBE MWPOBOIo OMbiTa 1 NMepenoBbIxX
TEXHOOr U CTponTenbCTBa, UCNosib3yeMble ONA BO3BeAeHNA COBPEMEHHbLIX MHOIM03TarHbIX KOMMEPYECKNX 3[aHuR
B HacToALLee BpemsA. Beinm pa3pa60TaHb| [1Ba OCHOBHbIX a/IbTEPHATUBHbIX PELLEHNA HOHCprHTMBHOﬁ d)OprI 3[aHuA:

a) CtanbHoi KapKac ¢ #ene306eToHHbIMW NepeKpLITUAMM N0 NPOGUNMPOBaHHOMY HacTUAY.
6) MOHOAMTHBIN ene306eToHHBIA KapKac ¢ 6ano4HbIMU 1 6e36anoyHbIMU NePeKpPLITUAMM.

Ha ocHoBe 060u1x BapnaHTOB HbinK TakKe cHOPMUPOBaHLI U MPOaHaNM3MPOBaHbI NOABaPUAHTLI KOHCTPYKTUBHBIX
PELUEHNI: C KOPOTKUM — 7,5 M 11 AIHHBIM — 15 M NPONIETOM 0CHOBHbIX HECYLLIMX KOHCTPYKLMI NEPEKPLITUIA MeXOY
ALPOM HECTKOCTU U BHELUHUMU KOJIOHHaMW.

PellieHns ¢ NpUMeHeHMEM CTa/bHOM0 KapKaca 6binv pa3paboTaHbl YKpUHCTabKoH UM, B.H. LLumaHoscKoro. KoH-
CTPYKTMBHBIE CXEMbl C UCMOb30BaHMEM MOHOSIMTHOTO Mene300€TOHa, a TaKie AOPa HECTKOCTU W NOA3EMHbIe
YPOBHU MapKUHIOB, GyHAAMEHTHI 4N1A BCeX BAapUaHTOB bbinn pa3paboTtaHbl KoMnaHueit «OcHoBa-Concud». Mogensb
onpeaeneHya NpoOOHKUTENbHOCTM CTPOMTENbCTBA M METOAMKA SKOHOMUYECKOr 0 CPaBHEHA BapuaHTOB bbl/in pas-
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PucyHok 1.1 Busyanusauma apxuTeKTypHOro 06nm1Ka 06beKTa UccneaoBaHua
(apxutekTopbl - A.XMenbHULKasA, A.bunbik)

paboTaHbl KoMnaHuer Thomas&Adamson. TocKombKY Npy HEM3MEHAEMOM reoMeTPUM 1 apXMTEKTYPHOM 06MnKe
BapWaHTOB 3[aHWIA C Pa3fINYHBIM TUMOM HECYLLIMX CUCTEM COCTaB, 06bEMbI M MPOAOIHKMTENBHOCTD MHOMMX paboT
MPaKTUYECKM O/MHAKOBEI, HACTOALLEE UCCNEeN0BaHMe ObIIo B OCHOBHOM COCPEIOTOMEHO Ha Pa3finymMAX, KoTopble
[aeT N3MeHeHye NPUMEHAEMOI KOHCTPYKTMBHOM CXeMbl 0CHOBHOIO HAJi3eMHO0 KapKaca.

PacLeHKv anA npoBeeHra UcCne[oBaHuA Bbinv NoslyyeHbl poIHOYHBIM METOOM M0 COCTOAHMIO Ha NEPBbIA KBapTan
2013 . OTaenbHble NO3WLMK LieH 6binv B3ATLI MO AaHHBIM NPOBEAEHHbIX paHee TeHAEepOB Ha CTPOUTESbCTBO 34aHUN-
aHanoroB, a Take 1cXoaA U3 MHGopMaLMK, NOJTyUYEHHO 0T CyBNOAPALYMKOB 1 NOCTABLLMKOB.

CTOMMOCTb OCHOBHbIX HECYLLMX KOHCTPYKLMIA KapKaca 3[aHuA paccumTaHa no CTaTbAM PacxofjoB, UCXOAA W3 pe-
arnbHbIX CeYeHUI 1 NapaMeTPOB, MoMy4YeHHbIX B pe3ysbTaTe pacyeTos M pa3paboTku npoekTa. CToMMOCTb BTOpOCTe-
MeHHBbIX 1 OrPaMJaloLLMX 3/IEMEHTOB MojTyyeHa Ha 0CHOBE YaeNbHbIX PAaCLIEHOK, KOTOPbIE BK/I0YaloT B cebA 3aTpaThl
Ha MaTepuarbl, oniaTy TpyAa U yYUTHIBAIOT MECTO 3/IEMEHTOB B CUCTEME KOHCTPYKTUBHOW W apXMUTEKTYPHON GOpMbI
30aHKA. 3aTpaThl NOArOTOBMTENLHOMO Nepro/ia CTPOUTENLCTBA M MPOYME PacXofdbl PACCUMTaHLI OTAESLHO, MCXOA
113 0606LLIeHHOr0 0MbITa MHBECTUPOBAHMA.

1.2 CrpyKTypa HacToALlero JOKYMeHTa

CTpyKTypa HaCcTOALLLE MTOrOBOM NyBAMKaLMM BEICTPOEHA B PaKypce CTaAMMHOCTM NPOBEAEHHOr0 UcCieaoBaHmsA. VH-
$opMaLyMA OTHOCUTESBHO apXUTEKTYPHO-MAHUPOBOYHBIX PELLIEHMIA U ApYrUe XapaKTEPUCTURM 3AaHWA, He CBA3aHHbIE
HeMoCpeaCTBEHHO C ero HeCyLLMM KapKacoM, NpefcTaBneHbl B Pasaene 2. Pasgen 3 cofepsumT KpuTepum Boibopa KoH-

"
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CTPYKTMBHOM HOPMBI, TUMbI PACCMATPMBAEMBIX OCHOBHBIX HECYLLIMX 3/1EMEHTOB, @ TaKMe NapaMeTpbl NMPOeKTa, MpUHUMa-
eMble 0IMHaKOBbIMY 1117 BCeX BapuaHToB. B Pasfene 4 feTanbHo NpoaHanuavpoBaHbl Bce 0COBEHHOCTH paccMaTpuBa-
eMbIX abTEPHATVIB W PeLLIeHNA M0 PACMONOMKERWIO MHHKEHEPHBIX CeTel B rabapuTe NepexpbITUA ANA Kar A0 CUCTEMBI.

XapaKTepuCTUKM pa3paboTaHHbIX KOHCTPYKTUBHBIX CXeM MoKasaHbl B Pasfene 5. BeibopoyHo, No Kawaoi cxeme
Np1BeeHbl MapKUPOBOYHBIE MNaHbl 1 BEOMOCTM HECYLLMX 3/IEMEHTOB C NapaMeTpaMu 1x ceyeHuni. Takxe B Pas-
nene 5 npefcTaBeHbl KOHCTPYKTHUBHbIE PELLEHIS AAPA MECTKOCTM, GyHAAMEHTOB M MO3EMHbIX 3TaMeN 3AaHNA.

1.3 Pe3ynbrathl npoeKkTa

Mcnonb3oBaHHaA B HacToALLE paboTe MofeNb 3KOHOMUYECKOM OLIEHKW BapyaHTOB BKITio4ana B ceba cebecTommocTb
CTPOWTENBCTBA, a TaKHKe 3aTpaThl Ha NOAr0TOBUTENbHBIE PabOThI U HEMPeABUAEHHbIE PACXOAL], KDOME OTHMCTIEHWIA N0
Hanoram. [poBeaeHHbIN aHanu3 Nokasan, Yto 6e3 yyeTa 3KOHOMUM [JEHEMHbIX CPEACTB, CBA3aHHOM C COKpaLLiEHNEM
CPOKOB CTPOMTENBCTBA, HaUMeHbLUaA 06LLaA CMeTHaA CTOMMOCTb CTPOMTENBCTBA MPU KOPOTKUX MponeTax AocTura-
eTCA [1NA *ene306eTOHHOM0 KapKaca ¢ 6e36anouHbIM1 NAUTHEIMM NeperpbITUAMK — 9 041 rpH/M? NpoTMB BapuaHTa ¢
MPUMEHEHNEM CTarbHbIX KOHCTPYKLMIA — 9 229 rpH/MZ 3T0 COOTBETCTBYET PeasibHO CAIOMMBLUEICA CUTYaLMM Ha PhIHKE
HeABMMMUMOCTY YKpauHbl NpW NPUHATUM peLLieHnin 6e3 yueTa BpeMeHHbIX W IKCTTyaTaLMOHHbIX pakTopoB. Mpy AanH-
HbIX MpOseTax KOHCTPYKTUBHOW CXEMbI CTaNbHOM KapKac UMeeT cTomMocTb 9 351 rpH/M2, B TO BpEMA KaK 3aTpathbl Ha
aHanorMYHbIA BapyaHT, BbINOMHEHHbIM B MOHONIMTHOM Hene306eToHe, CyLIECTBEHHO BhiLLe — 9 531 rpH/M2.

TakuM 06pa3oM, CTOMMOCTb Pa3fUYHbIX BApMaHTOB PELLEHW MpeBbIaeT CTOMMOCTb HauMeHee 3a-
TpPaTHOrO peLlleHuA cooTBeTCTBEHHO Ha +2,07 %, +3,43 % u +522 %. Kpome Toro, LAMHHOMPOMETHbLIN
KapKac C MpPUMEHEHWEM CTajbHbIX 371EMEHTOB MMEET 3Ha4MTeNbHO COKpalleHHylo — go 20 % - npopon-
MUTENbHOCTL BO3BedeHUA. pu pacyeTe cebecTOMMOCTU C Y4ETOM 3KOHOMUM [EHEMHbIX CPefcTs, CBA-
3aHHOM C COKpaLLeHWeM CPOKOB CTPOMTENbCTBA OAHWMX BapWMaHTOB 3[aHMA OTHOCUTENbHO Apyrux, bbina
NPVMHATA PbIHOYHAA rOAOBaA CTaBKa KpeawToBaHwA B 15 %. CamaA HM3KaA CTOMMOCTb MpU TaKoh Mo-
nenu pacyeta — 8 949 rpH/m? — pocTuraeTcA ANA BapuaHTa 3[aHWA, B KOTOPOM WCMOMbL3YeTCA CTajb-
HOM KapKac C KOPOTKOMPO/IETHOM ceTKom 7,5x7,5 M. HecKkonbKo [0poMe CTasbHOW KapKac C BapwaH-
TOM CETKM KOMoHH 15x7,5 M (9 013 rpH/M?) u Kene306eTOHHLIA KapKac Mpy KOpOTKOMPOJETHOW CXeme
(9 041 rpH/m?). INMHHONPONETHaA CXeMa *ene30beTOHHOro KapKaca UMeeT HaMHOro 6onee 3Ha4YUTENbHYIO
cTouMocTb — 9 513 rpH/M2. Pasnnyue B CTOMMOCTM peLLEHMIA N0 CPABHEHMIO C HAMMEHEe 3aTpaTHBIM BapUaHTOM
(cTanbHOM KapKac C KOpPOTKMMM NponeTamu) cocTaBnAeT cooTBeTCTBEHHO: 0,7 %, [NA TaKoro e peLueHna ¢
ONvHHBIMK nponeTamu, 1,0 % — anA wene306eTOHHOMO Kapkaca ¢ KOPOTKUMM nponeTamu 1 6,3 % — ¢ AnvH-
HblMW. TaknM 06pa3oM, ansTepHaTMBLI C NpUMEHEHWEM ceTkM 15x7,5 M B cTanbHOM KapKace ABnAlTCA bonee
KOHKYPEHTOCMOCO6HLIMU MO CPaBHEHUIO C aHANOMMYHBIMW PELLIEHUAMMU B MOHOJIUTHBIX KENe306eTOHHbIX KOH-
CTPYKUMSAX, a TaKKe NpuBJieKaTesibHee ANA NOTEHLMANbHOr0 KneHTa bnarofaps 6onblueit nonesHow nnoLla-
AW, 3HAYNTEeNBHON TMBKOCTM B UCMOSIb30BaHUM GYHKLMOHANBHOM0 NPOCTPAHCTBA U APYrMM NPEUMYLLECTBAM.

KpoMe BbilLieyKa3aHHbIX pe3ynbTaTos, aHann3 3aTpaT NoKasar, uTo 3HaUMTENbHYIO POsib B LIEHO0Bpa30BaHMM CTasb-
HbIX KOHCTPYKLMIA COCTABAAET NPOTMBOMOMAPHAA 3alumMTa. B YacTHOCTH, MPU CTaHOAPTHOM CETKE KOMOHH C AYeil-
Kol 7,5x7,5 M oHa cocTaBnseT 58 % cebecToMMocTu KapKaca v 48 % — npum paspereHHon. ITo 06YCNOBMEHD Kak,
CO6CTBEHHO, BbICOKOM CTOMMOCTbIO NACCUBHOM OMHE3aLLMUTHI B YKpauHe, TaK W CYLIECTBYIOLLMMM BLICOKMMI HOpMa-
TUBHBIMU TPEBOBAHMAMM K OFHECTOMKOCTM KOHCTPYKLUMIA. B AanbHeiLueM, Mpy NpoBefeHnr COOTBETCTBYIOLIMX MC-
CJ'IE,D,OBaHVIl;I N U3MEHEHWI CIOMMBLLIECH CUTYyaUWW, KaK Ha pblHKe, Tak 1 B HOPMATUBHOM NoJie, CnedyeT OXnaaTb
CHVX{EHWA yeNbHOM0 NoKa3aTena orHe3allyyTbl B CTOMMOCTM METaIMYECKIX KOHCTPYKLUMIA. B3BeLeHHbI cucTeM-
HbIi MOAXO0/ K OFHECTOMKOCTM MO3BOJIAT TaKHKe BNOCIEACTBUM YIYULLIMTL SKOHOMUYECKIME NOKa3aTe M KapKacos C
MPUMEHEHWNEM CTaNbHbIX KOHCTPYKLMIA MyTeM:

« BrioueHna MeTannnyeckoro I'IpOd)lllJ'Il/IpOBaHHOI'O HaCTn/1a B COBMECTHYIO pa60Ty C NNNTaMn NEPEKPBITUA.

+ [poeKTVpOBaHUA 3[aHUI ¢ NpuMeHeHveM EBpokoga 3 (BBOAMTCA B JEMCTBUE HA TeppUTOpPUM YKpauHbl C
01.07.2014 r.) n nocneaytoLLEro UCMO/b30BaHWA METOAMK onpeaeneHna AnpdepeHUMpoBaHHON KPUTUYECKO
TEMNepaTypbl 3NEMEHTOB, YTO MO3BOIUT CHU3WUTL CTOMMOCTb OrHe3almThl Ha 20-30 % (3-4,5 % cTonmocTu
BCEro NpoeKTa).

MpoBeeHHoe McciejoBaHMe NPOAEMOHCTPMPOBANO LIeNeco06pasHOCTb 1 HEOBX0MMOCTbL KOMMJIEKCHOr 0 NoX0Aa
K pacyeTaMm CTOMMOCTY CTPOUTENBCTBA. 3TO HArNALHO MAICTPUPYET CPABHEHWE BapUAHTOB KOHCTPYKTMBHOM CXe-
Mbl C I/IMHHBIMM NpofieTaMu, e 60/ee BbICOKasA CTOMMOCTb CTa/IbHOr0 KapKaca KOMMEHCUPYETCHA HU3KOM CTOMMO-
CTbIO OrparKAaloLLMX KOHCTPYKLMIA 1 GYHOAMEHTOB, UTO MPUBOAWT K 3KOHOMMUM 2 % cebecToMMoCTu «B fiefne» 6o
K 6 % 3KOHOMWM NPK y4eTe BpeMeHHbIX GarTopoB. [lpyrue npenMyLiecTsa, 06ycnoBneHHsIe 6omee BbiCTpbIMI TeM-
namu CTPOMTENBbCTBA, — 3TO YCKOPEHWE BO3BPATa MHBECTULIMIA, YMEHBLLIEHWE U3[EPHEK Ha YrpaBeHe NPOEKTOM,
CO/IepHHaHMe CTPOUTESILHOIO yHaCTKa 1 Ha BbinnaTkl 3apnnatHoro ¢oHaa. CKopoe 3aBepLueHme CTPOUTENbHO-MOH-
TaMHbIX PAbOT NOBLILLAET 3aLLMUTY OT MHOAALIMM U CHUMAET PUCKM NPOLIECCA CTPOMTENLCTBA 6aroapa YCTaHoBKe
OrpaMJaloLLMX KOHCTPYKLIMIA 3AaHWA Ha paHHEM 3Tare.
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MP. MOCKOBCKIA

PucyHok 1.2 LieHTpanbHbIv AenoBoi pavioH r. Kuesa

Mbl He yuMTbIBaSM NOTEHLMANbHBIE BO3MOMHOCTY [NIA MUHUMM3ALMKM 3aTpaT Ha CTaslbHOM KapKac nyTem npu-
MEHEHWA BbLICOKOMPOYHbIX MapoKk cTanum C440 (aHanoroM KoTopol ABAAeTCA Mapka cTanu S460M/ML no
[CTY EN 10025:4-2007, npov3soguMas rpynmnoi MeTuHBecT). B cnyyae npuMeHeHWA BbICOKOMPOYHLIX MapoK CTanm
B CYKaTbIX KOIOHHAX U APYruX pacTAHYThIX 31eMeHTax (HanpyMep, 0CHOBHBIX baskax AnA AfMHHOMNPONETHON CXeMbI),
3T0 N03BONMNO bbl CHU3UTL METAN/IOEMKOCTb U CTOMMOCTb HECYLLEro CTanbHOro kapKaca Ha 10-15 % no cpaBHeHuio
C TPAAMLMOHHBIMM peLleHnamm (ctanm knacca £235, C345).

OCHOBHbIM (haKkTopoM, 06yCnaBnMBaloLLMM BbI6OP CTasbHbIX KOHCTPYKLIMIA B Ka4ECTBE KOHCTPYKTVBHOW CXEMbI, ABAAETCA
bonee paHHWA BBO B KCTlyaTaUMio 3faHuA. 3T0 NO3BOSIAET reHepupoBaTh A/1A COOCTBEHHUKA AOMONHUTENbHBIN fe-
HEMHbI MOTOK B pa3Mepe apeHyemol NoLaamn 30aHns v eNCTBYIOLLMX CTABOK apeH ibl Ha 0GuCHbIe 30aHnA Knacca
«A» (OnA MoaenvpoBaHMA NPUHATa KoHcepBaTMBHaA cTaBka 25 aonn. CLUA 6e3 HAC v 3KcnnyaTauMoHHbIX pacxodos).
B Halueit Mofienv BBOA B 3KCMNyaTaUMIio 30aHWA CO CTaNbHbIM KapkacoM ocyLecTBaseTcA Ha 20 Hefenb paHbLue (Ko-
POTKOMPOSETHAA CXeMa), YTO MO3BOSAET CreHepUPOBaTh ONONHUTENbHBIN JEHEHHbIA NOTOK B pa3Mepe 4,6 MAH oM.
CLUA. 370 3kBMBaneHTHo 9,3% ctommocTu Bcero 3aaHma (46,8 maH gonn. CLUA, ona geiicTayiowero kypca 1USD=8,0UAH).
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2.1 06wue naHHbIe, MECTOMOMNOMEHUE U KOHLeNLUUA 30aHuUA

MpeaMeTOM HaCcTOALLEro McceloBaHWA NPUHATO 3[aHWe, NNaHUPYeMOoe K BO3BEEHUIO B LIEHTPaNbHOM [1e10B0M
yacTu Knea. 3gaHue coctomT 13 19-T1 Haa3eMHbIX 3Tamen. CornacHo MerayHapoaHOM NPaKTUKeE, HUMKHUIA ITar
B OTMETKe 3eM/I1 0603HaYeH KaK HyNeBOoM ypoBeHb, a KPOBNA — KaK ypoBeHb 19. Takike B 30aHWUM NpesycMOTpeH
[BYXYPOBHEBbI/ MOA3EMHBIN NapKUHT. Ha HUMHEM 3Tare pacnonoeHbl BeCTubIoNb, peLienuua, oxpaHa, oducsl no
00CNYHMBaHWIO 30aHUA, NOACOOHLIE MOMELLEHUA U UHHKEHEPHbIE CeTW, bap-pecTopaH M TyaneThl, a TaKKe 3neMeH-
Tbl MHOPACTPYKTYpLl. OPuCHbIE NOMeLLeHnA pacnonarawTca Ha 1-8 n 10-18 atarax. [1eBATbIN 3Tak ncnonb3yeTca
KaK TEXHUYECKUI [11A pa3MeLLeHUs BCNOMOraTelbHoro 060pyaoBaHusA U pa3BofKM MHMKeHepHbIx ceTeld. ObLuan
nnoLaab 34aHWA Npy NepBoHaYabHOM BapyaHTe apXMTEKTYPHOI NNAHUPOBKK, KOTOPbIA COOTBETCTBYET KOIOHHAM
400 MM, cocTaBnisieT 41 993 M2, a nonesHan niowab — 38 634 M2

ApxuUTEKTYPHO-NNaHMPOBOYHOE peLLEeHMe 3AaHNA AaeT BO3MOXKHOCTb OpraHM3aumumn 2 528 oCHoBHbIX paboumnx MecT
Ha 0MCHbIX 3Tarax W 156 NapKoBOUHBIX MECT Ha [1BYX YPOBHAX NOA3EMHOM0 NapKkvHra. O6Luan nnoLiasb TMNOBOro
sTarka — 1 813 M2, a nonesHan nnowadb — 1 686 M2 OTHOLLEHWE NONE3HOM NoLWAaM 30aHNA K 06LLei cocTaBnAeT
0,92. CnaBaemasn B apeH[y nnoLiafb TMNoBoro ataxa — 1 586 M2 B 0 e BpeMA Heo6xoa1MMo 06paTuTb BHUMMaHMe,
4TO Ha KOHeuHyo 3G hEeKTUBHYI0 NoLLa/b, CAABaEMYI0 B apeHay, BNIMAET pa3Mep CETKM KOMTOHH 1 BbIHOP KOHCTPYK-
TMBHOrO MaTepuana KapKaca 34aHuA — cTaflb U MOHONMTHBIN ¥ene306eToH. 3T0 NPOMAIOCTPUMPOBaHO B Tab.
2.1, rae ANA pa3nnyHbIX CXEM, PaCCMATPMBAEMbIX B AaHHOM UCCe0BaHUM, NPVMBEAEHa NA0LLAAb TUMOBOMO 3TaMa,
BO3MOKHaA K CAaqe B apeHay.

Tabnuua 2.1 BnnaHue cxeMbl KapKaca 1 CETKU KOJOHH Ha CflaBaeMylo B apeHay nioLab

KapKac u cxema nepexpuiTA Apewnyewan nnoiae Tunosoro
CTanbHow KapKac, AYeiiKa CETKU KONMOHH 7,5x7,5 M 1584
Hene306eTOHHBIN KapKac, AYeiKa CETKM KOMOHH 7,5X7,5 M 1581
CTanbHow KapKac, AYeiiKa CETKM KOMOHH 7,5x15 M 1586
Hene306eTOHHBIN KapKac, AYeika CETKM KOMOHH 7,5X7,5 M 1582

Tabnvua 2.1 HarnAAHO AEMOHCTPUPYET, YTO MEMAY 34aHNAMM C ANIMHHOMPONETHBIM BapMaHTOM CTaNlbHOr0 KapKaca
V1 BapMaHTOM Kene306eTOHHOr0 Kapkaca C KOpOTKMMM NpoNieTaMu CYLLeCTBYeT pasninime B 5 M? Ha 0ZWH 3Tax, 4To
[aeT 06LLyi0 pasHuLy AnA 34aHUA B LienoM bonee 80 M2 YMeHbLUEHVE KONMYECTBA W Pa3MEPOB CEYEHNA BHYTPEHHMX
KOJMOHH B 06LLEM Cily4ae He TOSbKO yBEMYMBAET MONe3HY0 NNoLadb, HO U NPUHOCUT 60MbLUe BO3MOMKHOCTEN B
MAaHUPOBOYHOM OPraHM3aLIMmM NOMELLIEHWIA NPY 3KCNNyaTaLmmy 30aHuA.

2.2 ApxuTteKTypHas ¢opma

06wwe rabapuTbl NATHa 3aCTPOMKM B MaHe NPUHATLI B COOTBETCTBUM C TEXHUYECKMM 3aiaHNEM C pa3Mepamu B
ocAx 45x60 M. Ha HyneBoM W NepBOM 3Tarax 3[4aHWA pacrosoxeHa CTUN0baTHaA YacTb, BbICTYNaloLan Ha 7,5 M.
HauunHan co BTOPOro 3Taxa W Bblllie, pa3Mepbl 30aHKA B NnaHe cocTaenAlnT 37,5x45 M. Orpaxaaiollan 060104Ka
3[aHMA BBINOJIHEHA MPEUMYLLECTBEHHO C MPUMEHEHMEM CTEKNAHHBIX GacafHbiX CUCTEM, @ TaKMKe HaBEeCHBIX 130-
NALUMOHHbIX NaHenen 3aB0ACKOr0 M3r0TOBAIEHNA.

06LLMIA apXMTEKTYPHbIA 0BAMK 3AaHWA COOTBETCTBYET TEXHMYECKOMY 3afiaHWi0 M COBPEMEHHBIM HanpaBieHnAM
pa3BUTWA ypHAHUCTNYECKON apXMTEKTYPbI B YCII0BUAX MIOTHOM FOPOACKOM 3acTpolku (puc. 2.1).

Bce BapuaHTLI KapKaca 30aHWA 3aNpoeKTUPOBaHbI C LLEHTPaIbHBIM Hee306eTOHHBIM AAPOM HECTKOCTH, 0AMHAKO0-
BbIM 10 CBOEMY apXMTEKTYPHOMY peLleHuio. B Hem npeaycMoTpeHo pa3MelLeHne IMGTOB, IMGTOBLIX XONOB, NecT-
HWYHbBIX 3BaKyaLMOHHBIX HI0KOB C BO3YyLUHBIMY TaMOyp-LUM03aMu, LUAXT ANA BEPTUKA/bHOM Pa3BOMAKM UHHeEHep-
HbIX CETEN, a TaKHe CaHUTApPHO-TEXHUYECKMX Y3M0B. Ha TMNOBbIX OPMCHBIX 3Tamax paccToOAHME OT OrpamaaloLLen
060/104KM [0 AAPa HKecTKoCTM cocTanaeT 15 M — oT nepeaHero v 3aaHero ¢acanos, M 11,925 M — oT 6OKOBLIX
dacapnos. MonyyeHHbI MPoNeT NepeKpbIBaeTcA 6e30M0PHOI HECYLLIE KOHCTPYKLMEN 60 MMEeT MPOMEMHYTOUHbIE
KOJOHHbI, pa3genAioLLme ero Ha Ba 7,5-MeTpoBbIX MPOJIETa, B 3aBUCUMOCTY OT MPUHATOMO KOHCTPYKTUBHOO peLue-
HWA KapKaca.

BbicoTa 3TarKa 0T 0TMETKM danblunona A0 NOTOMKa Ha BCeX 3KCMNyaTMpyeMblX 3Tarax coctaBnaeT 2,9 M. Beicota
3TaMa Ha TEXHUYECKMX 3TarKax cocTaBnAeT 2,5 M. 061U rabapuT 3TarKeit NPU 3TOM MEHAETCA B 3aBUCMMOCTY OT
MPUHATOr0 COCTaBA KOHCTPYKLMM NEPEKPBITHA.
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PucyHok 2.1 Busyanusauma apxuTeKTypHOro 06nmnKka 06beKTa UccneaoBaHua
(apxutekTopbl - A.XMenbHULKasA, A.bunbik)

Mpu pa3spaboTke 34aHUA OBINO YUTEHO, YTOBLI OTMETKA CaMOr0 BbICOKOIO 3TaXKa C BO3MOMHbLIM A/INTENbHBIM Ha-
X0XOeHWeM Niofelt cocTasnana He 6onee 73,5 M, nognagas nog [bH B.2.2-9-2009 «06LecTBeHHble 30aHNA U CO-
opyenuax ([BH B.2.2-9-2009 «lpomapcbki byaisni Ta cnopyawm»). [aHHas Mepa bbina NpeanpuHATa, T.K. NpeBbl-
LLEHUE BbICOTbI B 73,5 M MPUBO/NT K YHKECTOUEHMIO aPXMUTEKTYPHBIX, KOHCTPYKTUBHBIX M OFHE3aLLMTHBIX Tpe6oBaHMIA
cornacHo [16H B.2.2-24:2009 «[poeKTMpoBaHMe BLICOTHBIX HMMbIX M 06LIeCTBEHHbIX 3aaHuiy ([BH B.2.2-24:2009
«[TpOEKTYBaHHA BUCOTHMX HUTIIOBMX | FPOMAACHKMX Oy aiBesby).

B 30aHuM npeaycMoTpeHa naaHpoBKa Mo MPUHLMIY OTKPLITOr0 MPOCTPAHCTBA 0pen Space, LUMPOKO PacrpocTpaHeH-
HafA B MMPOBOM OMbITE OpraHM3aLmMn 0GMCHbIX 30aHMIA paccMaTpUBAEMOro Kiacca. [pUHLMM OTKPLITOro NPOCTPaHCTBa
M03BONAET Pa3MeLLaTh B 3AaHUM OQUCHBIE NOMELLEHUS Pa3NNYHON KOHPUIYpaLMK 1 NErKo peopraH130BbIBaTb UX
noA NoTpe6HOCTM KOHKPETHOro apeHaaTopa. [naH TMNoBOro 0GKCHOro 3Taka NpeacTaBneH Ha puc. 2.2. Hapuc. 2.3 n
2.4 npefcTaBneHb! NNaHsl HAXHEr0 3TarKa 1 NOA3EMHOM0 NapKMHIa, a Ha puUC. 2.5 — apXUTEKTYPHbIN paspes 3aaHuA.

2.3 TpeboBaHuA, He CBA3aHHbIE C KOHCTPYKTUBHOMN $popMOA

2.3.1 MokpbiTHe nonos

B NnpoeKkTe Obinn NPUHATLI CeayloLme CoCTaBbl MOJ10B:

a) B noMeLLeHmAx, NpeaHasHaqeHHbIX AnA pa3MeLLeHnsA 0UCHBIX NoLaaei, ncnonb3yeTca danbLUnos, opraHu-
30BaHHbIN NaHeIAMM BbICOKOM 3aBOACKO FOTOBHOCTM pa3mepamu 600x600 MM C KOBPOSIMHOBLIM NOKPLITUEM
Ha lBX ocHoBe. [aHenu yKknaablBaloTCA Ha perynAapHyio cMcTeMy CTasbHbIX HAaNpaBAAIOLLMX C Pe3MHOBLIMM NPO-
KnafKamu [N1A 3ByKo- 1 B1bpom3onaumm. 06L1an BbICOTa KOHCTPYKUMM Ganblunona coctanseT 150 MM.
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6) B 30Hax pacronomeHWs TeXHONOrMYeCKoro 060pyIoBaHUS NpeayCMOTPEH HAZIMBHOM MO Ha 3MOKCWHOM
0CHOBE, 00YCTPOEHHBIA MO BEPXY HENE3006TOHHON NNTHI NEPEKPBITUA.

B) B MecTe BXOAHOM rpynnbl U 30He peLentumu NpeaycMoTPeHb! MNTLI U3 HAaTypasnbHOro MpaMopa Ha LeMeHT-
HO-MecYaHoM pacTBope.

r) B nudToBbIX X0NNaX NpeaycMOTPEHb NNTHI U3 HAaTyPanbHOM0 FPaHMTa Ha LIEMEHTHO-NECYaHOM pacTBOpe.

) B noaco6HbIX MoMeLLeHAX, CaHUTapHBIX y3nax, NecTHULAX, PeCTOpaHax U KopUAopax UCMosb3yeTcA Kepa-
MWYECKan MANTKA Ha LIEMEHTHO-MecYaHoM pacTBope.

e) B 30Hax pa3MeLLeHA NapKuHra npeaycMoTPEHO CNeLMasnbHOE NOKPLITUE C TOMMHIOM W pa3METKOM.

2.3.2 MexkayaTaxKHble IeCTHULbI

JleCTHUUBI B MPOEKTE MPUHATHI M3 MOHONMTHOMO Hene300eToHa CO CTanbHLIMW MapaneTHbIMU OrParKLEHUAMM 1
nepunamu.

2.3.3 lopgBecHoM NOTONOK

[nA 0MCHBIX 1 ipYrvX NOMELLIEHWUI C HE0BXOAMMOCTbIO MPOMYCKa ¥ COKPLITUA KOMMYHUKALIWMIA B NPOCTPAHCTBE NS,
nepeKpbITVEM UCMONb3YeTCA NOABECHO NOTOMOK PerynApHOA MOAYNBHOM CUCTEMBI TVMA «APMCTPOH» CO CKPbITHI-
MW HanpasnAoLLMMK. [1nA noMeLLieHuit 6e3 HeobXxoAMMOCTM NPOMYCKa KOMMYHUKALWIA UCNONb3YeTCA NOALMBHOM
MOTOMOK W3 TUMNCOKapPTOHa, HUXKHAA NOBEPXHOCTH KOTOPOr0 NOKPLIBAETCA 3MYNLCUMOHHOM KpacKoi. [1nA otaenbHoro
A0CTyna B NOANOTON0YHOE MPOCTPAHCTBO MPU 3TOM UCMOJIb3YIOTCA TEXHOMOMMYECKME ChEMHbIE NaHEeNN.

2.3.4 BHyTpeHHMe cTeHbl, NeperopoaKu U asepu

B 3gaHum npeayCcMoTpeHa KoHUeNumA MakCUMasnbHO 0THprTOl7l NNaHNPOBKW. |_|O3TOMy neperopoaxkn B O¢ll/ICHbIX no-
MELLEHNAX YCTaHaB/INBAlOTCA apeHOaTOPOM B 3aBUCUMOCTH OT I'Ipl/lHFITOl?I MM OpraHusauum pa6oqer0 NPOCTPaHCTBa.
Bo3soanmble Nnpun CTpOMUTENbCTBE BHYTPEHHME NEPEropoku BbINOTHATCA C NPUMEHEHMEM aJlloMUHUEBBIX CUCTEM
M CTeKNa, a npn HeobxoOMMoCTH CBETOHENPOHMLIGEMOCTU nmbo NpU UHbIX TpeﬁOBaHMﬂX - K3 HVIpI'IVIHHOlZ Knagku,
KOTOpanA OLWTYKaTypmBaeTCA U NOANEHMUT 0TOENKE.

BHyTpeHHMe 0gMHapHble U ABOVHbIE ABEPU B HefNe3006€TOHHbIX U KMPMMYHBIX CTEHAX NpedyCMOTpeHb! ¢ dpamy-
ramu 13 TBepAON APeBeCUHb C 06IMLIOBKOM LUMOHOM U CIOLIHBIM TEM03BYKOM30SIALMOHHBIM 3aM0IHEHWEM.
OypHUTYpa NPUHATA U3 HeprKaBeloLLe cTanu. B cTeknAHHbIX Neperopofkax npeaycMoTpeHbl ABEpU C anioMu-
HMEBOW GYPHUTYPON.

2.3.5 CaHuTapHO-TeXHMYECKUe Y3Jibl U YNpaBsieHUe 0TXoAaMu

Mymcume N HEHCKne y60pr|e CO CTaHAAPTHbLIM CAHNUTAPHO-TEXHNUYECKUM OﬁOpyﬂOBaHMeM, BTM. ANA Nioen ¢ orpa-
HWYEeHHbIMK ¢I/I3MLIECKI/IMVI BO3MOXHOCTAMU, pa3MeLLaloTCA B 30HE LIEHTPA/IbHOr0 AQpa HECTKOCTM Ha Ka oM
JTare. TakKe B LleHTpanbHOM AApe pacnonaratTcA CTOAKU BO/I0CHAbMEHWA 1 BOJOOTBEIEHMA. Mycop C06I/Ip68TCFI
pasfenbHo B cneymanbHble eMKOCTU U TPAHCNOPTUPYETCA NPUCTPOEHHBIM ﬂVId)TOM B akKymynupyioLee noMeLieHme
Ha NepBOM 3Taxe, Nocsie Yero noasexsunT BbiBO3Y.

2.3.6 BHewHue cTeHbI U ABEpPU

BHeLHWe cTeHbl NpeAcTaBAAIOT coboi NpenMyLLeCcTBEHHO dacaaHble MOLY/bHbIE CUCTEMBI C allOMUHUEBLIM Kap-
KacoM W ABOMHBIMM CTEKNAHHBIMM 6110KaMK. CNNOLLHbIE BHELLIHWE CTEHbI BbIMOMHEHb! OrparKAaloLLMMM HABECHBIMU
naHenAMu. Takke B YacTv dacafa MCMoMb3YITCA BHELIHME CTAUMOHAPHbBIE allOMUHMEBIE Hanlo3W, OTCEKaloLLme
W3MWLLHWIA CBETOBOW NOTOK. BXxogHaA rpynna MMeeT aBTOMaTU3npOoBaHHbIEe BpaLlalLveca ABepy. B 3aaHum Tak ke
npeaycMOTpeHbl ABe 06bI4HbIE ABOVHbIE ABEPU M 12 ABOMHbIX NPOTUBOMNOMKAPHBIX BEPEN.

2.3.7 flppo KecTKOCTH

Pa3Mmep LieHTpanbHOrO *Kene3obeToHHOro AApa KecTKocT mpuHAT 7,750x21,150 M, ¢ TonwmHoi cTeH 250 u
400 MM KaK A CTanbHOr o, TaK U [1NA *ene306eToHHOr o BapaHTa Kapkaca. B Afpe ecTKoCTW pa3MeLLaeTcA ofHa
113 3BaKYaLMOHHbIX IECTHUL, TMQTbI, CAHUTApHBIE Y3Nbl 1 30HbI A1A Pa3MELLEHIA BEPTUKANbHBIX MHHEHEPHBIX Ce-
TEl W TEXHONOrMYECKOro 060pyA0BaHMA. TaKKe, UCXOAA U3 NPOTUBOMOMKAPHBIX TPE6OBAHMWIA, K 30aHMI0 MPUCTPOEH
610K pasmepoM 7,50x7,50 M, pacnonoeHHbI B yriy 3aaHero gpacafa 3aaHus. B HeM pasMeliaeTcs 3BaKyaLmMoHHanA
JIECTHULIA C HATYpPasibHbIM OCBELLIEHWNEM, IMGT ANA TPAHCMIOPTMPOBKM NOMKAPHbIX NOAPa3aeNeHnii B Cllyyae aBapuii-
HOW CUTyaumm 1 Tambyp-Lunio3 (puc. 2.2). MpUCTPOEHHbIN /10K BLINOMHAETCA 13 Kene306eTOHa M TaKKe BbICTyNaeT
KaK AP0, yNyyLLan o6LLyI0 HeCTKOCTb 3aHUA.

2.3.8 Kposnsa

KpoBns no Bce nnowlany npesycMoTpeHa U3 MeTanIMyeckoro NpoguaMpoBaHHOr0 HacTUNa, Mo KOTopoMy 06y-
CTpauBaeTcA Napo-, MMAPO- U TEMOU30NALMA, @ TaKMKE NOKPLITVE U3 BbICOKOKaYecTBeHHoro pybeponga. Mo BceMy
nepuMeTpy KpoBNM 06yCTPaNBaETCA METaNNYECKOE OF parKdeHue.
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2.3.9 OtonneHue n KOHAULMOHUPOBaHUE BO3AYyXa

3AaHue oCHaLLAeTCA LIeHTPan30BaHHbIMM CYCTEMAaMK OTOMEHNA U KOHAULIMOHVUPOBAHWA, MPUHYANTENBHOMN NpY-
TOYHO-BBITAMKHOM BEHTWUAALMM B COOTBETCTBUM C AEMCTBYIOLLMMI HOPMATBaMU W NPUHATBIMW CTaHAapTamMu ANA
oUCHbIX 30aHNI Knacca «Ax. [1nA Karaoro 0TAeNbHOr0 apeHaaTopa VMelTCA TepMOPEryNATopbLI M pa3BogKa npu-
TOYHO-BEHTUIALIMOHHOM CUCTEMBI, KOTOPaA 0becneynBaeT Ha 0dMCHOE NOMELLiEHWEe He MeHee YeThipex CMeH BO3-
Jyxa B yac. lpoektoM npeaycMotpeHo 10 M? odmcHOM NnoLiaaM Ha 0OHOMO YenoBeKa, CMeHa CBEMEro Bo3ayxa
npovcxoamT no cxeme 12 n/c Ha venoBeka.

2.3.10 WUHxKeHepHble ceTH

OCHOBHbIE MHMKEHEPHBIE CETV MPOXOAAT B CTBOJIE LIEHTPASIbHOMO AfIpa MKECTKOCTH, ie PAcMONOKeH X0 ¢ nacca-
HUPCKUMU UdTaMK1, OAMH U3 ABYX MOMAPHLIX TMGTOB, @ TaKMe OrHe3allMLLEeHHbIe TaMByp-LUsIo3bl, NECTHLLI 1
CaHWUTapHO-TEXHUYECKME Y37bl. KOMMYHWKaLMW NPOXOSAT Yepe3 ABe BEPTUKASIbHbIE LWaXxThl A4pa, KOTOPbIE UMeloT
TaKMKe NOMeLLeHNA ANA 00CNYHUBAHUA.

B 30aH1M NpeycMOTPEH TeXHUYECKUI 3Tar AA Pa3MeLLIeHVA BCIOMOraTe/lbHOM0 TeXHOMOMMYeCKoro 060pyAoBaHMA,
eMKOCTeV CUCTEMbI CTIPUHKIIEPHOTO NOMAPOTYLLEHWA, YBOPOYHOr0 MHBEHTAPA W SKCMTyaTUPYIOLLIEro NepcoHana.

2.3.11 Pa3BogKa KOMMYHUKaLMI B 30HE NEPeKpbITUIA

BeHTUNALMOHHEIE KaHanbl pacnonaraloTca NM6o B rabapute CTPOMTENBHOM BLICOTH MEPEKPLITUA, FAE 3TO N03BOAAET
MPUHATOE KOHCTPYKTUBHOE peLueHune, Mbo HUMKeE HeCYLLMX KOHCTPYKLUMIA. MaKkcuManbHbIi AuaMeTp pacnpenenu-
TeMbHbIX BO3/yX0npoBoAoB cocTaBaseT 400 MM. [py pacnonomKeHUN HUMHE HECYLLIMX KOHCTPYKLMIA MCMOMb3YIoTCA
BEHTW/IALMOHHBIE KaHanbl MPAMOYrofbHOro ceyeHus ¢ BbicaToi 205 MM. Mpubopsl BEHTUAALMM W KOHAWMLMOHN-
pOBaHMA pa3MeLLalnTcA B MOAMNOTON0YHOM 1 He36a104HOM NPOCTPAHCTBE NEPeKPLITUIA. TakKe B MOAMNOTON04YHOM
MPOCTPAHCTBE MEPEKPLITUI PacronaralnTcA CUCTEMbI OCBELLEHUS U MOABECHBIE CUCTEMBI TUMA «APMCTPOHT», AN1A
4ero BO BCex CXxeMax npeaycMoTpeH 3a3op 150 MM.

3J'IEHTpOCl/ICTEMbI, JINHUW CBA3U U NMEePEeCHINKA NaHHbIX B OdJVICHbIX 3TaMax MMEIT pa3BoKYy B YPOBHE d)aﬂbLUI'IOJ'Ia.

2.3.12 MpoTuBONOXKapHaa 6e3onacHoCTb

MpoeKTrpyemoe 3[aH1e MMEeEeT NepByIo CTemneHb OrHECTOMKOCTM. [11A KOHCTPYKTUBHBIX CXeM, B KOTOPLIX BbICOTA OT
MaKCMMaSbHOr 0 YPOBHA 3ae3/a NOXapHOM MaLLIMHBI 10 CaMOr0 BEPXHEr0 MOCTOAHHO 3KCMYaTUpyeMoro nepeKphbl-
TWA NpeBbILIAET 47 M, Ho He bonee 73,5 M, TpebyeMble KNacckbl OFHECTOMKOCTY NPUHMMAIOT B cooTBeTCTBMM C [IBH
B.2.2-9:2009. [1nA KonoHH v Aapa ecTKocTh oHK cocTasnaAT R/REI 150, a ana nepexpeituid — REI 60. B cnyyae, ecin
CcaMbli4 BEPXHWIA IKCMNyaTUPYEMbIA 3Tax pacnoflaraeTca Ha 0TMeTKe bonee 73,5 M, TpebyeMblil Knace OrHeCcToMKo-
¢t cornacHo [1bH B.2.2-24:2009 cocTaBnAeT AnA KonoHH 1 Aapa ectkocT R/REI 180, a Take REI 120 anq 6anok
W NANT NEPEKPLITUIA. B CBA3M € 3TUM BbICOTA 40 OTMETKM CaMOr0 BEPXHEr0 3KCM/TyaTUPYeMOro 3Taxa 3[aHuA bbina
NPUHATa MeHee 73,5 M, 4TO NO3BONAET NPUMEHUTL ANA CTasbHbLIX KOMOHH OFHEYNOPHYIO LUTYKAaTYpKy, a AnA nepe-
KPBITUI — MOKPACOYHYI0 MHTYMECLIEHTHYI0 OrHe3aLLmTy. B wene306eToHHbIX KOHCTPYKLMAX KapKaca orHe3alyuTHble
MeponpuATUA KapKaca 06ecneqrBalnTCA TONLMHON 3aLUMTHOMO oA beToHa.

B cooTBeTCTBUM C TPeHOBAHMAMM HOPMATHBHBIX [JOKYMEHTOB, B 30aH1M NpedyCMOTPeHbl ABa IECTHWUYHBIX 6/10Ka C
¥ene306eToHHbIM CTBOIOM CO CTeneHbio orHecToikocTv REI 180, cucTeMamu noanopa Bo3ayxa v AbIMOydaneHuA.
0auH v3 61oKoB (T HA4) pacnonoeH B LIEHTPaNbHOM AAPE HeCTKOCTY 3[aHNA M BeeT K 0CHOBHOMY BECTMOIONIO HA
nepsoM 3Tae. [lognop Bo3gyxa cospaeT n3bbiTouHoe aasneque B 40-50 Ma, KoTopoe cHukaetca go 20-30 Ma B Bo3-
OYLWHbIX TaMbyp-LUMi03aX, BeAYLIMX K NECTHUYHBLIM KNIeTKaM Ha KawaoM ypoBHe. [1nA cbpackiBaHUA M3OLITOYHOMO
[aBneHuA B 06beMax 6110KoB Tvna Ha4 1 nx TaMbyp-Luno3ax NpedycMOTPeHbI aBapuitHble KNanaHsbl.

BTtopaa necTHWYHaA KneTKa (Tun H1) pacnonoeHa B cneumanbHO NPUCTPOEHHOM K dacaay 6noke. OHa obecne-
YMBAET 3BaKyaLMI0 U3 KarOro HaJ3eMHOr0 3Taxa HeNoCpeiCTBEHHO K BbIXOY Ha NEPBOM 3Tare WU UMEET ecTe-
CTBEHHOE OCBeLLEeHVe. MUHUMaNbHaA WWPKMHA NECTHWLbLI MPUHATA COTNacHo HopM — 1,2 M, @ paccTosAHme Mexay
BCTPEYHbIMM MapLUaMu ANA NponycKa, Npy HeobxoanMMocTw, Tpybsl rugpanTa — 0,12 M.

MaKcKManbHoe paccToAHWe 0 3BaKYaLMOHHOr0 BbIX0/1a Ha NI0BOM 3Tare 31aHuA He npesbilaeT 40 M, a MaKcu-
MaJlbHOE PaccToAHMe A0 «TYMMKOBOro» Kopuaopa — 10 M.

B 3gaHum NPUHATA CNPUHKIEPHAA CUCTeMa NOXapOoTYyLEHNA C pe3EPBHLIMM EMKOCTAMU BOAbI, Pa3MELLEHHBIMAU Ha
TEXHNYECKOM 3Tare. HpOMe TOr0, 3[1aHMe OCHALLIEHO 06l aBTOMAaTUYECKO CUCTEMON MOHUTOPWHIa U ynpae-
NeHus 6e30MacHOCTbI0, BKIOYAIOLLIENA AaTUMKM PaHHero onoBeLLeHNA 0 noxape, aBapMVIHOE 0oCcBeLlLleHuWe, Tabno u
ynpasnAemMble peHYEPHbIE 3aBEChI.
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2.3.13 BepTuUKanbHbIM TpaHCnopT

3[aHue ocHaLLEeHo b NUGTamMu, pacronoKeHHbIMU B LIEHTPASIbHOM AAPE MECTKOCTH, C BMECTUMOCTbIO 13 YenoBek
Karabli U CKOPOCTBIO ABUHEHNA 2,5 M/C. 0anH U3 WwecTu NndToB NpeAycMOTPEH ANA IKCMyaTaLmmn B aBapuitHOM
PEMMME C LiefIblo TPAHCMIOPTUPOBKM NOMKapHbIX Noapa3saeneHuin. OH pacronoeH B IMTOBOM 6/IOKE LieHTPasnbHOro
ALPa, HO NMOMELLIEH B OTHECTOMKYIO LLIaXTy OTAENBHO OT OCHOBHbIX NACCaKMPCKUX NMdTOB. BTOPO NoapHbIi AndT
PpacnonoMKeH pAGOM C OfHWM U3 3a[HWUX YINOB 3A4aHWA 1 NPUNEraeT K NeCTHUYHOM KneTke Tvna H1, obecneunBan
BbIXOZ Yepe3 OTAEbHbIN X071 M BO3AYLUHbIA TaMbyp-LUN03 3a Npefenbl 3aaHMA. [1Ba norapHbIx indTa Take obe-
CMeYmMBaloT AOCTYN C NEPBOr0 3Taxa K ABYM YPOBHAM MOL3EMHOM0 NapKUHIa, T.K. COrNacHo AENCTBYIOLIMM HOPMaM,
MaccammpcKme NUGTH He MOrYT OMYCKaTLCA B NOA3EMHbINA NapPKUHT. [PUCTPOEHHBIN K 3[aHMI0 1ECTHUYHO-ANGTO-
BOi1 610K TaKMKeE UCMOMb3YeTCA TEXHUYECKMM NEpCOHanoM ANA TPAHCTIOPTUPOBKIM MaTepUaroB W OTXOA0B.

2.3.14 3neKTpUYECKUE U TENEKOMMYHUKALMOHHbIE CETU

B 3aaHWM npeycMOTPEeHbl UCTOYHUKM 3NIEKTPUYECTBA MOLLHOCTBIO M3 pacyeta MuHuMyM 70 BT/M? cnaBaeMoii B
apeHay nnoLlaau, 0TAesbHO 0T MUTaHUA 0CBELLEHUA W TEXHONMOMMYECKOro 060pya0BaHWA. IneKTponuTaHue obe-
CcneynBaeTcs ABYMA Pa3NUYHBIMU JIMHUAMM 3NIEKTPOCHAOMEHWA C pe3epBHBIM AM3esIbHbIM FeHepaTopoM, pacno-
JIOXEHHBIM Ha TEXHUYECKOM 3Taxe. MUHUMANbHBIA YPOBEHb OCBELLEHHOCTU B OQMCHBIX MOMELLIEHUAX [JOMHKEH CO-
ctaBnATb 500 niokc Ha 0,75 M? paboyeit MoBepXHOCTY.

B 30aHWv NpeycMOTpeHa TaKe NpoKNaaKa ONTOBOMOKOHHBIX IMHWIA ANA UMdPoBO TenedoHHoi 1 MHTepHET cBA-
31 M HUMYM OT [IBYX HE3aBUCUMbIX MOCTABLLMKOB.

2.3.15 Mop3eMHble 3TaMKM

Ha AByx noA3eMHbIX 3Tamax 34aHWA PacroomeH NapKuUHL Ha 76 MalLvH Ha NepBoM ypoBHe 1 Ha 80 MalunH — Ha
BTOPOM (NpY CTanbHOM BapuaHTe CXeMbl KapKaca). Take B NOA3eMHbIX YPOBHAX NpeaycMOTPEeHbI MOMELLEHUA A/1A
KOMMYHUKaLWIA 1 COTPYAHUKOB 0XpaHbl. [oCTyn K NOf3eMHbIM 3TaxKaM obecneymBaeTcA ABYMA NUGTaMM C HUK-
Hero 3Tama v ABYMA NECTHUYHBIMU KNETKaMU. YUnTbIBaA HannuMe NOA3EMHbIX 3Tamel, B 30aH1K NpedycMOTpeHa
KOHTYpHaA CMCTEMa [ipeHarKa.
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PucyHok 2.4 TepBbif NoA3eMHbIN YpoBEHb MApKMHIa NP KOPOTKOMPONIETHOM CXeMe KapKaca 3[aHus.

BHyTpeHHue KonoHHbl no ocam b, B, ' v [ oTcyTCTBYIOT Ha ANMHHONPONETHON CXeMe
(3a McKnioYeHneM KonoHH Ha ocax 11 7)
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PA3JEN 2. APXUTEKTYPHAA
M KOHCTPYKTVBHAA ®OPMA 3[0AHMA
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3.1 HopMatuBHasn 6asa

KoHcTpyKTMBHaA cxeMa 3aaHui bbina pa3paboTaHa B COOTBETCTBUM CO ClelyioLLMMM OCHOBHBIMU AEACTBYOLLMMM
HOPMaTVBHBIMU [JOKYMeHTaMu:

« [IBH B.2.6-163:2010 «CtanbHsle KoHCTpyKummn» ([BH B.2.6-163:2010 «Ctanesi KOHCTPYKUiT»).

+ [CTY b B.2.6-156: 2010 «beToHHble 1 ene306eToHHbIe KoHCTPYKUMM» (JCTY b B.2.6-156: 2010 «beToHHi Ta
3a/1i306€TOHHI KOHCTPYKUIT»).

« [IBH B.2.6-160:2010 «Crane6etoHHble KoHcTpyKumm» (JBH B.2.6-160:2010 «Crane6eToHHi KOHCTPYKLIi»).

« [16H B.1.2-14:2009 «OcHoBbl HagerHocTu» ([BH B.1.2-14:2009 «OcHoBM HafiMHOCTi»).

» [16H B.1.2-2:2006 «Harpy3ku v Bo3gencteua» ([bH B.1.2-2:2006 «HaBaHTaKeHHA Ta BIAMBM).

- [ICTY B5.B.1.2-3:2006 «[Mporun6el v nepemetenmax (ACTY b.B.1.2-3:2006 «[TporuHu Ta nepeMilLieHHA).

» [IBH B.2.2-9:2009 «IparknaHcKkve 3aannA n coopyeruna» (IBH B.2.2-9:2009 «Ipomapackki byaieni i cnopyam).

« [IBH B.2.2-24:2009 «[TpoeKTMpOoBaHwe BLICOTHBIX MSIbIX 1 0BLLECTBEHHBIX 3AaHNUM»
(OBH B.2.2-24:2009 «MpoeKTyBaHHA BUCOTHUX MUTNOBUX | FPOMALCHKUX BYOUHKIBY).

3.2 YactnuHble K03 PULMEHTbI HaJEHHOCTH

YacTuuHble KO3QOULMEHTHI HAIEHHOCTH, MCMONb3YeMble NPY PacyeTe, 3aBNCAT OT apXMUTEKTYPHBIX M KOHCTPYKTUB-
HbIX MapaMeTPOB 3[aHNA, ero Ha3HaYeHUA U GYHKLMA KOHCTPYKTUBHBIX 31EMEHTOB B CUCTEME KapKaca.

Knacc nocnefcTsuii 3gaHua cornacHo TexHuyeckomy 3aganuio v [AbH B.1.2-14:2009 6b1n npunaT CC3. 310 cBA3aHO
C BO3MOXHbBIMU PUCKaMU 1 3KOHOMUYECKUMM YBbITKAMM, KOTOPbIE MOTYT BbI3BaTb Pa3pyLUEHWE UM NOBPEHK AEHWE
paccMaTpyBaEMOro MHOr03TaKHOM0 0GUCHOr0 30aHNA.

Bce Hecylme KOHCTpYKUMM, GOPMMPYIOLLME OCHOBHOM KapKac 3[aHwsA, NPUHATHI HaMBLICLLEH KaTeropum oTBeT-
cTBeHHoCcTU A. Co0TBETCTBEHHO, KOIQGULMEHT HAZEKHOCTM MO HA3HAYEHWI0 MpY pacyeTax no NepeoMy npeaesb-
HOMY COCTOAHMIO ANA HUX cocTaBnAeT Y, =1,25 'y, =1,0 — npu pacyeTax no BTOPoMy npesienbHoMy CocToAHMIO (Tabn.
3.1). KoHCTpyKUMM BTOpOCTENEHHbIX 6aNoK M HAacTUMA NPUHATLI KATeropumM 0TBETCTBEHHOCTH B.

KoahdnumeHT HafeHoCTM No ycnoBuAM paboTkl NPUHATY_= 0,95 AnA KooHH 1y, = 1,0 — 114 BCeX MHbIX KOHCTPYK-
TUBHBIX 3/1EMEHTOB 3[aHUA.

Tabnuua 3.1 YacTmuHble KO3 PULMEHTI HALIEKHOCTM MO OTBETCTBEHHOCTM
B cooTBeTcTBMM ¢ [16H B.1.2-14:2009

K-t HapeHocTH Yn
Knacc Mepsas rpynna
nocneACTBMit KaTeropus oTBeTCTBEHHOCTH nsenenfzblx Bropas rpynna npesensHbix
. COCTOAHMUIA
COCTOAHUU
A 1,250
ce3 B 1,200 1,000
C 1,150

MpOeKTHBIA CPOK 3KcmnyaTaumn 3gaHua 6ein npuHAT 100 eT B COOTBETCTBMM C TEXHWYECKUM 3afaHueM K
[BH B.1.2-14:2009. YacTuuHble Ko3dhhULMEHTHI HAJEHHOCTH [11A BETPOBOW HArpy3KM B TaKOM Cfly4ae COCTaBNAT
Y,, = 114~ nnA nepsor rpynnbl NpeesbHbIX COCTOARMA U Y, = 0,21 — AnA BTOPOK rpynnbl npeesibHblx COCTOAHMIA.
CooTBeTcTBYylOLIME KOIOGULMEHTBI HAZIEHHOCTM [IIA CHEr0BOW Harpy3ku — Y, =114 inA Nepsoi rpynmsl Npeaenb-
HbIX COCTOAHWA 1 Y, = 0,49 AnA BTOPOM rpynnbl NpefesibHbX COCTOAHMNA.

KoadduLmeHTbl HaAeHOCTW AN1A NOCTOAHHOM HArPy3KW NPUHATLI AUBEPCUPULIMPOBAHO B 3aBMCMMOCTM OT Npu-
MeHAeMOro MaTepurana 1 cnocoba ero 06ycTpoicTBa B COCTaBe NOKPLITUA v NePeKpbITUA. KoadOuLmeHT Hager-
HOCTM MO NpefenbHOM PacyeTHOM Harpy3Kke ANA None3HbIX Harpy30K NpuHAT 1,2. [1nA nonesHbix Harpy3oK, Kpome
BCEr0 NPOYero, yuTeHbl KoadduLmMeHTsl covetanma W, u W B 3aBUCMMOCTM OT TWMa pacyeTa, rpy30BOM nnoLianm,
Ha3HaYeHMA NOMELLIEHWI 1 3TAXHOCTU 3AaHNA.
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3.3 Harpysku

MpenenbHble 1 3KCN/TyaTaLMoHHbIE pacyeTHbIe HAarpy3KM BbiM NPUHATBI COMIAaCHO TEXHUYECKOMY 3alaHuIo U fen-
ctylowemy [16H B.1.2-2:2006. Mpu 3TOM yunThIBaNnUCh BCe NPUHATLIE FTEOMETPUYECKME, APXUTEKTYPHBIE U KOHCTPYK-
TUBHbIE NapaMeTpbl 34aHNA, a TaKHKe COOTBETCTBYIOLLME KO3POULIMEHTHI HAEHKHOCTH, KacaloLLMEeCA KaK Harpy3okK,
TaK U Ka4YeCTBEHHBIX XapaKTePUCTMK 0ObEKTA B LIESIOM.

3.3.1 Harpy3ku Ha nepeKpbITUA, KPOBAIO U CTEHbI

MocKoNbKY pacyeT BbIMOMHANCA Ha CTafMW BapUaHTHOTO MPOEKTMPOBAHWUA, ANA CTaNbHOMO W Kene3obeToH-
HOrO PeLUeHUI KapKaca Bbinv NPUHATHI 3HAYEHUA Harpy3oK, YHUGULMPOBaHHbIE B CTOPOHY YBENUYeHWA. Boinu
NpeaycMOTPEHbI CeyioLLMe BUALI Harpy3oK:

+ CobCTBEHHbIM BEC KOHCTPYKLMIA, PasfivyHbIiA ANA Hene306eTOHHOr0 U CTaNbHOr0 KapKaca.

+ Bec KOHCTPYKLMM NONOB M NEperopofokK (B Cly4ae HanW4uA) COCTaBAAIT ANA OGUCHBIX STarei
NpUBEAEHHYI0 3KCN/yaTaLMOHHYI0 Harpy3ky 3,44 kH/M? 1 npepenbHylo pacueTHyto 3,78 kKH/M?, ana opyrux
aTament — 3,94 KH/M? 1 4,5 KH/M? COOTBETCTBEHHO.

+ XapaKTepuCcTU4ecKan None3Han Harpy3Ka Ha NepexpbITUA TUMOBbLIX OQUCHBIX 3Tarel NpuHATa 4,0 KH/M?,
3,5 KH/M? — nnA 30HbI NapkuHra u 6,0 KH/M? — 4NA TEXHUYECKOro 3Tama .

+ [loCTOAHHAA XapaKTepuCTUYeCKan Harpy3Ka [NA KOHCTPYKLMIA KpoBAW NpuHATa 1,5 KH/M? Kposna npuHaTa
KaK HeakcnayaTvpyeman.

+ XapaKTepuCTUYeCKOe 3HAYEHe Harpy3Km 0T dacafHow cUcTeMbl MO0 HAaBECHBIX NaHenei NpuHATo 5 KH/
MOrOHHbIN METP.

3.3.2 CHeroBble HarpysKu

XapaKTepuCcTW4ecKan CHeropan Harpy3ka anar. Knesa coctasnaet S, = 1,55 KH/m? ana cpeaHero nepuopa nosTopa-
emocTu 50 net. ®opMa KpOBAM NPUHATA NNOCKOW CO CKBO3HOW NapaneTHOM YacTbio, YTO NPenATCTBYeT 06pa3oBaHmio
CHEroBbIX MELLIKOB.

3.3.3 CevicMuyecKme HarpysKu

MockonbKy BbiCOTa 30aHMA npeBbilaeT 50 M, cericMMyeckune Harpy3ku And r. Kuesa paccymTaHbl UCXOAA U3 3eM-
NeTpAceHnA cunoi 6 6annos no wkane MSK-64 B cootetcTBm ¢ [IBH B.1.1-12:2006. Mpw pacyeTe nMcnonb3oBaH
CMEeKTpasibHbliA MeTof. BennumHa 0THOCUTENBHOTO YCKOpeHUA MpuHATa a; = 0,05, a KoaddMUMEHT, yumuTbIBaloLNIA
Heynpyrie aedopMaumm 1 NoKanbHbIe NOBPEMHAEHMA 3N1eMeHTOB 3aaHnA, K = 0,25.

3.3.4 BeTpoBble Harpysku

BeTposble Harpy3ku paccumntaHbl B cootBeTcTBumM ¢ [IBH B.1.2-2:2006. InA r. KneBa xapakTepucTnyecKoe 3HayeHve
BETPOBOr0 AaBNeHWA Ha BbicoTe 10 M Haf NOBEPXHOCTbIO 3EMAIW, KOTOPOE MOMKET ObiTb MPEBbILLIEHO B CPeJHEM OANH
pa3 B 50 net, coctasnaet W, = 0,37 kH/m”.

lpuHATO, YTO NPOEKTUPYEMOE 3[aH1e pacronoMeHo B |V TMne BETPOBOM MECTHOCTY, NPeanonaraioliem naoTHyio
OKPY*KaloLLLylo 3acTpoiiKy. Ha 3Tane cpaBHeHWs BapWaHTOB B 3anac NpefBapuTesibHO MPUHATO, YTO Nepuof Cob-
CTBEHHbIX KonebaHuit KapKaca npeBbiwaeT 0,25 cek.

I'Ipm onpegdeneHnn 3HCFIﬂyaTaLJ,MOHHOl7I n pacquHoﬁ BETpOBOVI Harpy3Kn Takxe 6bIn0 YYTEHO U3MEHEHWE NaBNEHNA
Ha BbICOTE, a3poanHaMnyecKan dJopMa 3[aHNA N ero pasmepsbl.

3.3.5 CoyetaHue Harpy3ok

CoueTtaHuna Harpy3oK paccuutaHsl B cooteTcTBMM ¢ [I6H B.1.2 2:2006. Manaa BepoATHOCTb OHOBPEMEHHOM peanu-
3aUMM PacUeTHbIX 3HAYEHW HECKOTIBKIMX HarPy30K YUTEHa YMHOMEHNEM WX 3HAUEHNIA, KOTOpbIE BOLLIAW B COYeTa-
HWe, Ha KoaddurumeHT coyeTaHma W < 1.

[lnA 0CHOBHbLIX COYETAHMI, BKTIOHAIOLMX MOCTOAHHLIE M HE MEHee ABYX NEePEMEHHbIX HAarpy30K, NocieaHue npu-
HUMAITCA C KO3hPULMEHTOM coveTaHnA LU1=U,95 LNA OANTENbHO OeCTBYIOLWIMX Harpy30K v UJZ=[],9[] [LJ1A KOPOTKO-
[ENACTCTBYIOLMX Harpy3oK.

[nA nonesHbix Harpy3oK, KpoMe BCero npo4vero, y4TeHbl HO3¢¢I/ILI,VI€HTbI coyeTaHna WA n Wn B 3aB1CMMOCTM OT TMNA
pacyeTa, rpy308017| M70LLaamn, Ha3HAYEeHWA NOMELLEHUI 1 3TAXHOCTU 3AaHNWA.

27

BepHyTbCs B kaTanor y4ebHUKOB 1 MOHOrpadumn
http://y4ebHukm.nHdopm2000.pd/uchebniki.shtml



Y3HaiTe CTOMMOCTb HanMcaHus Ha 3aka3 CTyOeH4YeCKNX N aCnnpaHTCKnUX pa60T

PA3JEN 3. KPUTEPMW BbIBOPA
KOHCTPYKTWBHOW CXEMbI

28

http://y4ebHunkn.nHdpopm2000.pd/napisat-diplom.shtml

3.4 OrpaHu4eHua no BTOpoMY NpeaesibHOMY COCTOAHUIO

3.4.1 MakcuManbHoe ropusoHTaNIbHOE nepeMeLleHue

- [penenbHble Fopu3oHTabHbIE AedopMaLym Npy BETPOBOM Harpy3Ke bbinn npuHAThl Ah < 1/500 0T BbICOTHI
KOMOHHbI B Npeienax aTaxa nnbo oT BbicoTl 3aaHuA cornacHo ACTY B.B.1.2-3:2006.

« [lpu ceiicMUYeCKMX HArpy3Kax Nporunb KonoHH/3aaHwnii orpaHuyer Ah < H/250 ona wene3o6eToHHoro
Kapkaca v Ah < BbicoTa/150 AnA cTanbHoro peLUeHuA.

3.4.2 BepTukanbHbie NPorubbl HeCyLMX 3/1IEMEHTOB

I'Ipe,qeanble I'IpO['l/IﬁbI LA NAUT 1 6anok neperblTvn?I HE3aBMCNMO OT KOHCTPYKTMBHOI 0O MaTepmnana Kapkaca npu-
HATLI CnefyoLine:

« Av<1/250 ot nponeTa nNpu ero BennumHe bonee 6 M.
+ Av<1/200 ot nponeta npw ero BefMUMHe MeHee 6 M.
Ot vx nponeTa:

« Av<1/500 ot nponeta.

3.4.3 CobcTBeHHadA yacToTa KonebaHum

CornacHo TexHU4ecKoMy 3aAaHuio M eBPONeNcKMM CTaHAapTaM, MUHUMabHaA COBCTBEHHaA YacToTa KonebaHui
HEeCyLLIMX KOHCTPYKLMIA NepexpbITUiA Npu pacyeTe bbina ycTaHoBneHa 4 M.

3.4.4 CtpouTenbHan BbicOTa U 06LMiIA rabapuT NnepeKpbITHiA

CTpouTenbHan BbICOTA M 06LIMIA FabapuT NeperpLITWIA OMpeaenAioTcA OTAEbHO [AN1A KaH oM CXEMbl MEPEKPLITUA.
Mpu NponycKe KOMMYHWKaLW B 0QHOM YPOBHE C HECYLLMMM KOHCTPYKLMAMM (4TO BO3MOXKHO TOMBKO A1 BapUaHTa
KapKaca 3aHuA C NPUMEHEHMEM CTasbHbIX KOHCTPYKLMI), CYMMapHbI rabapyT pacCcuMTLIBAETCA KaK CyMMa BENU-
4mH: 150 MM danbLL-non + TOMLMHA NAUTBI COFNIACHO PacyeTy + BbICOTA OCHOBHbIX HECYLLMX 3neMeHToB + 150 MM
AN1A1 pa3MeLLIeHUA CUCTEM NOJBECHO 0 NOTOSKA, 0CBELLIEHUS, OrHe3aLLMTHOr 0 MOKPLITUA M 3a30pa AnA obecneyeHns
BO3MOMKHOCTY NPOrnboB M AOMYCKOB. B cnyyae, Koraa KOMMYHUKALUMM NPOXOAAT HUMHE YPOBHA HECYLLIMX KOHCTPYK-
umi, cymma coctasnseT: 150 MM danbLUnos + TOMLWMHA MAKTHI COTNIAaCHO PacyeTy + OCHOBHbIE HECYLLME 3MIEMEHTbI
+ 400 MM 1A NPOKNAdKN UHKEHEPHbIX CETeN M KOMMYyHUKauun + 150 MM anA pasMeLLeHnA cMcTeM NOABECHOr0
MOTOJIKA, OCBELLIEHNSA, OMHE3ALLMTHOr 0 NOKPLITMA M 3a30pa A1A 06ecneyeHna BO3MOKHOCTY NPornoos.

3.5 TpeboBaHMA K OrHECTOMKOCTH

Tpeb0oBaHWA K OrHECTOMKOCTM, YUTEHHbIE B PACCMATPMBAEMOM MpPOeKTe, npuBefeHbl B Tabn. 3.2 (pasmen 2.3.14) n
cootsetctaytoT [16H B 1.1.7-2002 v [16H B.2.2-9-2009.

Tabnumua 3.2 TpeboBaHWA K OTHECTOMKOCTM OCHOBHBIX HECYLLMX KOHCTPYKLMIA (3aaHue Knacca 1)

BbicoTa o BepxHero 3Taxa JIneMeHT TpeboBaHue
KonoHHa R 150
<73,5M Anpo ecTroCTH REI 150
lepekpbiTne REI 60
KonoHHa R 180
>73,5M flOopo ecTrocTH REI 180
MepeKpbiThe REI 180

OrHecToMKOCTb OTKPBITLIX CTaNlbHbIX KOHCTPYKTUBHBIX 3/IEMEHTOB AOCTUIAETCA C NOMOLLbIO MCMOJIb30BaHMA CyX0M
wryKatypku (Trna ENDOTERM 210104) ana konoHH v BcnyumBaloLLelica kpackw (tvna ENDOTERM 400202) ons 6a-
JIOK NepeKpbITUiA. KpoMe Toro, 3faHne 0CHALLAeTCA aBTOMATUYECKMMM CIPUHKIEPHBIMI CUCTEMAMM MOMapoTYLLe-
HWA, ANA KOTOPbIX NPeayCMOTPEHb! Pe3epBHbIE EMKOCTY C BOAOW Ha TEXHUYECKOM 3Tare. TakKe B 30aHuu npedy-
CMOTPEHa OpraHu13aLms aBTOMaTU3MPOBAHHOM CUCTEMbI MOHWUTOPUHIA W YNIpaBieHus, NprU3BaHHan CBOEBPEMEHHO
BbIAIBUTb MOMAPHYI0 0MacHOCTb U 0becrneynTb onepaTuBHOe pearnpoBaHme. [pOTMBOMOMAPHBIM BEPTUKAMBHBIM
pa3pbiBOM B 3aHNM BLICTYMAET TEXHUYECKMIA 3Tar. CornacHo KOHEUHOMY NPOEKTY, B 3AaHWM TaKKe yCTaHaBNMBaloT
QPEHYEepHbIe 3aBEChI M MHble CPeICTBA OTCEYEHMA OFHA.

BepHyTbCs B kaTanor y4ebHUKOB 1 MOHOrpadumn
http:/ly4ebHukn.mHopm2000.pd/uchebniki.shtml



Y3HaWiTe CTOMMOCTb HanMcaHusi Ha 3aka3 CTyAeHYeCKUX U acnupaHTCkux pabot
http://y4ebHunkn.nHdpopm2000.pd/napisat-diplom.shtml

3.6 MpuHATbIe rpyHTOBLIE YCNOBUA
MocKonbKy NPOBOAMMOE UCCNE0BaHME He MPUBA3AHO K KOHKPETHOMY Y4acTKY CTPOMTENLCTBA, MpU ero pacyete
ObIAM NPUHATBI TPYHTOBLIE YCNOBWA, Hanbonee xapaKTepHble ANA LeHTpanbHOM YacTu I. Kuesa B paiioHe Xpella-
TULKOM 6anku (puc. 1.2).
OcHoBaHWe NoA 3[aHNeM XapaKTepu3yeTcA 3aneraHreM cneayloLmx TUNoB rPyHTOB:

1 - HacbINHOWM FPYHT, CYrNIMHOK TAXKENbIN NblNeBaThINA, 6ypoBaTO-CEPLIA, NONYTBEPAON KOHCUCTEHLMM.

2 - TleCOK MeNKMIA, CepoBaTO-KENTHIN, C NPOCOMKaMM CYNecK, CPeaHe NNOTHOCTM, HAChILLEHHBIA BOLON.

3 - Cynecb neLLaHncTan, *KenToBaTo-cepan, NNacTUYeCKon KOHCUCTEHLMN.

4 - CyrnnHOK Nerkmit neLLaHmncTLIi, 6ypoBaTo-HeNThIN, TYronNacTUYECKON KOHCUCTEHLUN.

XapaKTepuCTUKM OCHOBbI NPY 3TOM BbII NOAYYeHbl U3 AaHHbIX paHee NpPoBeAEeHHbIX UHHKEHEPHO-Te010rMYeCKUX
n3bickanui B 2012 1. (tabn. 3.3).

Tabnuua 3.3 XapaKTepuCcTUKM FpYHTOBOW OCHOBBI

MnoTHoCTL

N cnos

rpyHTa
Koad. nopuctoctu

Iny6uHa oT NnoBepXHOCTH
yacTUYeK rpyHTa
CYXOro rpyHTa
Ko3d. BogoHachbIL,.
Yron BHyTpeHHero TpeHua
YnenbHoe cueniedune
Moaynb nedpopmauum

T
=
w
o
o
o
D
(%2
=
S
O
m

m.n. M r/eM® | r/em® r/cm® a.0 a.0 rpag. MMa MMa

1 0-17 2,70 1,94 1,57 0,717 0,88 23 0,027 19,0

1,74 0,29 33 0,002 32,0
2 1,7-12,5 2,65 1,63 0,628
194 0,81 32 0,001 30,0

3 18,3...40+ 2,69 1,98 1,96 0,728 0,67 22 0,01 10,0

4 12,5-18,3 2,67 1,53 0,741 1,00 21 0,025 16,0

CTaTM4ecKMit ypoBeHb MPYHTOBbIX BOA B MPaHMLIAX y4acTKa MU3bICKaHWIA 3aduKCm1poBaH Ha rnybuHax 7,8-10,5 M ot
[HEBHOM NoBepxHoCTU. Ce30HHbIE KonebaHWA ypoBHA rpyHTOBbIX Boa cocTasnAlT 1,0 + 0,5 M 0T 3aduKcMpoBaHHOro
Ha Nepuoa M3bICKaHUI.

3.7 OyHaaMeHTbl M NoA3EMHbIE 3TaXKK

[InA NpUHATBIX XapaKTePUCTUK IPYHTOBLIX YCIOBMIA, C Y4ETOM MHOF03TaHOI0 XapaKTepa 3AaHwuA, Haubonee npu-
eM/IeMbIM TUMOM GyHOaMeHTa ABAATCA OypoHabuBHble cBaun. [1nA pacyeToB 6bINM NPUHATHI CBaWM [MAMETPOM
620 MM, ANKHOM 25 M, 06beNHEHHBIE NAIMTHBIM POCTBEPKOM TOSILLIMHOM 1,4 M.

KoHCTpyKLUMA N043eMHON YacTV 3aHUA ANA BCEX BapuUaHTOB CXeM KapKaca NPUHATA 0AMHAKOBO BLINOMHEHHON B
MOHOMMTHOM ene306eToHe. [ofi3eMHbIe 3TarM BKNIOYAIOT B Ce6A ene306eTOHHbIE KOHTYPHbIE CTEHbI, BbIMOSHA-
I0LLIME KaK Orpa AaloLLyio, TaK v MOAMOPHYI0 HECYLLYI0 GYHKLMIO, BHYTPEHHWE CTeHbI ALPa, MIUTLI MEPeKpPbLITHA, 3a-
npoeKTupoBaHHble B cootBeTcTBMM € [IBH B.2.1-10:2009 «OcHoBbI 1 hyHAaMeHTsI coopyeHuit» ([BH B.2.1-10:2009
«0OcHoBM Ta dyHAaMeHT cropyfy). of NofoLBOM NAKTLI POCTBEPKA, a MO KOHTYPY NOA3EMHO YacTW 3AaHuUA 0be-
cneyeHa rmapov3oNALMA U cucTeMa peHarka AnA NpenATCTBIA BO3HUKHOBEHMIO bapparkHOro agdeKTa.

29

BepHyTbCs B kaTanor y4ebHUKOB 1 MOHOrpadumn
http:/ly4ebHukn.mHopm2000.pd/uchebniki.shtml



Y3HaWiTe CTOMMOCTb HanMcaHusi Ha 3aka3 CTyAeHYeCKUX U acnupaHTCkux pabot
http://y4ebHunkn.nHdpopm2000.pd/napisat-diplom.shtml

PA3JEN 3. KPUTEPMW BbIBOPA
KOHCTPYKTWBHOW CXEMbI

3.8 TpuHATbIE KOHCTPYKLUOHHbIE MaTepuanbl

B Tabn. 3.4 npuBefeH nepeyeHb NO3ULMIA KOHCTPYKTUBHBIX 371EMEHTOB U MaTepUanos, UCNOJb3YeMbIX /1A Hene3o-
6ETOHHOr0 W CTanbHOr0 BapuaHTOB PeLLeHNA HECYLLIEr0 KapKaca.

Tabnuua 3.4 Matepumans! HecyLLMX KOHCTPYKLUMIA 30aHUA NPU PasfiMYHbIX BapMaHTax KapKaca

. KopoTko- [nuHHo-
Tun Kapkaca KoHCTPYKTMBHBIA 3neMeHT nponeTHan nponeTHas
Banku C245 C245/C345
KonoHHI C245/C345
C npvMeHeHneM CTi:U'IbeIX Conam 02456
KOHCTPYKUMIA

beToH B nauTax C30/35
Apmatypa naut A400C
BeToH Afpa HwecTKocTHn C30/35

ApmuposaHue agpa A240C/A400C
) BeToH B KOMOHHaX W cTeHax Afpa C35/45

MoHOMNUTHBIN ¥ECTKOCTH
¥ene306eToHHbI
BeToH B 6ankax, nepeKpbITusx,
KOHCTPYKLMAX KpoBAU C30/35
W NecTHULax

ApMupoBaHue A240C/AL00C

Mog3eMHbIlt 3Tam 1 dyHaa- BeToH B cBanX, pOCTBEPKE U KOH- C25/30
MEHTBI (He3aBMCMMO OT TUNa CTPYKUMAX NOM3EMHOT0 3TaMa
KapKaca)
ApmupoBaHue A240C/A400C

B cxeMax ¢ npuMeHeHneM CTanbHbIX KOHCTPYKLUMI UCMob30BaHa cTanb C245 1 C345 B 3aBMCHMOCTM OT HarpyKeH-
HOCTM 3NeMeHTa B CTPEM/IEHUM 06eCneynTb He0OX0AMMBI MUHUMAbHbIA FabapuT HanoK NepPeKPLITUIA U KONOHH.
CBA3M NpeaycMOTPeHb! B FOPU30HTANbHOM MIOCKOCTU HECYLLIMX KOHCTPYKLMIA NepeKpbLITUI 1 KPOB/W B BapuaHTax
C MeTasIM4eCcKMM KapKacoM. 1o aHanornyHoMy npuHLmMny 66Ny BeIBpaHbI KOHCTPYKLMOHHbIE MaTepuarsl AA e-
Ne306€TOHHbIX KOHCTPYKLMIA.
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B naHHoM pasfaene npeacTtaBieHo I'IO,D,p06HOE OnncaHme NPUHATBIX BAPMAHTOB KOHCprKLI,VIPI I'IepE'HprTVIPI, aTaKHe
aHaJIn3 0CHOBHbIX XapaKTEPUCTUK UCMONb3YEMbIX 3/IEMEHTOB C YHETOM PACMONIOHEeHNA MHKEHEPHbIX ceTen v BCno-
MOraTe/lbHOro OCHaLLeHua B 1X 0bLLem ra6apMTe. KaK 1A MeTanaMyecKoro, Tak v AnA ene3obeToHHOro KapKaca
CyLLeCTBYIOT CaMble p33H006p83HbIe TUMbI HEPEKprTMVI, 0JHaKO B aHHOM CPaBHEHMW BapWUaHTOB 6binn MPUHATHI
K PaCcCMOTPEHMIO TONTbKO T€ KOHCTPYKLINK, KOTOPbIe Havbonee AO0CTYNHbI N LWWMPOKO NCNOJIb3YIOTCA B COBPEMEHHbIX
30aHNAX CFIELWI(I)VI‘-IHO anAa yCJ'IOBVIl‘;l YKPaMHCKOro pbiHKa.

4.1 CtanbHble KOMMNO3UTHbIE baNKK U Xene306eToOHHbIe NAUTDI
nepeKpbITUIA No NPpodUAMPOBAHHOMY HacTUNY

B cTpouTenbCTBe ¢ NpYMeHeHUEeM CTasbHbIX KOHCTPYKLMIA C Liesblo NoBbILEHUA 3GdEKTUBHOCTM BCe bonee Winpo-
KOe NpUMeHEHUe HaXoAAT KOMMO3UTHbIE 6asikK, paboTaloLLMe COBMECTHO C OMEPTOM Ha HWUX MOHOJIMTHOM Hene3o-
BETOHHOM NAMTON NeperpbITUA. NTOCKONBKY MK 06bIYHBIX FPABUTALMOHHBIX HArpy3Kax BEPXHWIA NOAC 6aNoK CHar,
BK/II0YEHMe 6eTOHa NANTLI B pac4eTHyl0 CXeMy NO3BONAET nepepacnpenennTb HanpAXeHNA U NOBbICUTb HECYLLYIO
CMOCOBHOCTb NEPEKPLITUS.

B paccMaTprBaeMoM NpoeKTe cTabHOM BapuaHT KapKaca NPUHAT C KOMMO3UTHLIMI BTOPOCTENEHHLIMK Bankamu, B
KOTOpbIX COBMECTHaA paboTa ¢ MAWTOM AOCTUraeTCA NyTEM UCMONb30BaHWA CreLmanbHbIX aHKEpHbIX YrIopoB, Npu-
Bapu1BaeMbIxX K BepxHel noske 6ankm (puc. 4.1).

TaKoe peLUeHWe 3HaUMTENbHO YBEMYMBAET MPOYHOCTb M HECTKOCTb BanoK, N03BONAA YMEHbLUINTL CTPOUTENBHYIO
BbICOTY CEYEHWA W, COOTBETCTBEHHO, 06LLMiA rabapuT nepekpbITvA. Mpy 3TOM NAMTa NepeKpbiTUA 0bycTpanBaeTcA
N0 NPOPUAMPOBAHHOMY HAaCTWAY, YIOKEHHOMY Ha banku. CTanbHOM HAacTA NPY 3TOM UCMONb3YETCA B Ka4eCTBe He-
CHEMHOM 0nanybKu v NOBLILLAET TEXHOMOMMYHOCTb W CKOPOCTL 06YCTPOCTBA NepeKpbITUiA. PaboTa npoduimposak-
HOr0 HacTWNa B JaHHOM MPOEKTE He bbiNa NPUHATA KOMMO3UTHOM C HETOHOM MANTEI, YTO CBA3AHO C OrHE3ALLUTHBIMM
TpeboBaHNAMY.

e —

PucyHok 4.1 CxeMa opraHu3aLmm nepeKpbITUs ¢ MPUMEHEHUEM KOMMO3UTHBIX HanoK U NpomnyCcKoM
KOMMYHUKaLWIA HUME HECYLLMX KOHCTPYKLMIA

CranbHble 6anku NepexpbITUiA, NPUHATLIE B MPOEKTE, BEINOSHAIOTCA M3 NPOKATHBIX M COCTaBHbIX CBapHbIX Npoduen,
a npuBapvBaH1e K HUM YNOPHbIX aHKEPOB AfA KOMMO3UTHOM paboTbl OCYLLECTBAAETCA HEMOCPEACTBEHHO Yepes3
HacTuI.

4.2 CtanbHble KOMNO3UTHbIE 6aNlku € oTAeJibHbIMU 0TBEPCTUAMU
B CTeHKe

Mpy 3HAUNTENBHON CTPOUTENBHOM BLICOTE CTasbHLIX HaNoK B CUCTEME NEPEKPLITUA PaLMoHaNbHbIM ABAAETCA MPo-
MYCK rabapuTHLIX KOMMYHMKaLWiA B 0AHOM YPOBHE C HECYLLIMMM KOHCTPYKLUMAMM. [py 3TOM B CTEHKax 6anoK B Heob-
XOAMMBIX MECTaX, COTJIacHO pacyeTy, 00yCTPaVBAIOTCA Kpyrible 0TBEPCTUA-NEephOpaLMm 1A MPOX0Aa UHHKEHEPHBIX
ceTeld. Kak npaBuio, paLuoHabHbIM PacrnofioeHeM 0TBEPCTUIA ABNAETCA 30Ha MUHUMATIbHBIX KacaTeNbHbIX Ha-
MPAMKEHNIA — CPeaHAR TPeTb NposieTa ANA LWapHUPHO 3aKpemnyeHHbIX 6anoK ¢ paBHOMEPHO pacrpefeneHHoi rpa-
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BWTALMOHHOMN Harpy3Koi. [lnamMeTp oTBepCTUIM NpuHUMaeTcs He 6onee 70 % oT BbICOTHI CTeHKM banku. 0TBepcTuA
MOrYT TaKHe BblTb MPAMOYroNbHOM hOpPMBI, C OTHOLLEHWEM A/IUHbI K BbICOTE 0 2,5, 0HaK0 Nnpw 3ToM TpebyioTcA
LO0MO/HUTENbHBIE KOHCTPYKTUBHBIE Mepbl A1 06ecneYeHns HecyLUei CnocobHOCTW B 0cnabneHHoM MecTe.

e

PucyHok 4.2 CxeMa opraH13aLmm NepeKpbITAA ¢ IPUMEHEHUEM KOMMO3UTHbIX 6aoK C KPYMHbIMY
nepdopaLmAMM B CTEHKe ANA NPONyCcKa KOMMYHUKaLMIA B OJHOM YpOBHE

MepdoprpoBaHHble Hanku TaKHe MoryT HbiTb 3aNPOEKTUPOBaHbI Kak KOMMO3UTHbIE C COBMECTHOM paboToit 0CHOB-
HOr0 MPOKATHOr0 VAW CBApHOTO NPOGUAA 1 MOHOAMTHOM MAWTLI MO NPOPUAMPOBAHHOMY HacTUNy. TakaA coBMeCT-
HaA paboTa YaCTUYHO KOMMEHCMPYET MOHWMKEHWE HecyLLel cnocobHOCTY 6asnoK B MecTax 06yCTPONCTBA 0TBEPCTUI.
BonbLuve yacTo pacnonoeHHble NephopaLmu AOMHKHbI YUUTLIBATLCA MU onpeaeneHny obuiero npormba basnkw, B
TO BPEMA KaK Heb0MbLLIMMM PeaK1MY 0TBEPCTUAMM MOHO NpeHebpeYb.

B paHHOM npoeKTe 13 yCnoBMiA peanbHOro CTPOUTENbCTBA NPUHATO, YTO B rabapuTe 6anok NpoxoaumT He bonee Tpex
KaHanoB Kpyrioro ceyeHns (puc. 4.2).

4.3 MoHonuTHble KenesobeToHHbIe 6e36ano4HbIe NepeKpbITUA

MoHonMTHBbIE Xene306eToHHbIE 6e36an04HbIe NePeKpLITUA 0BbIYHO MCMOMb3YIOTCA 4J1A MPOETOB A0 9 M M 0COHEHHO
NOAXOAAT [1/1A CETOK KOJIOHH C PaBHOCTOPOHHMMM AYeiKaMu. MInTbl NpyU 3TOM apMUPYIOTCA TakMM 06pa3oM, YTobbl
y HUX Bbina obecneyeHa pabota B ABYX HaNpaBNeHWAX, a TaKKe Nepeaaya yCunuii HeNoCpPeCTBEHHO Ha KOMOHHBI.
[MNOCKOCTHOCTL HUMHEW MOBEPXHOCTM MIMTHI M UCMO/Ib30BaHME CbEMHOM MOAY/bHOM 060pOTHOM onanybKm obe-
CMEYMBAET BbICOKYIO TEXHOMOMMYHOCTb M CKOPOCTb MPOBE/IEHNA MOHOMMTHBIX paboT. Kpome Toro, 6e3banoyHan cxe-
Ma 0becrneyrBaeT MaKcMManbHyo MMBKOCTb AA NPOKNAAKM UHHKEHEPHBIX KOMMYHWKALMIA B MPOCTPAHCTBE ME Y
MoABECHbLIM MOTO/KOM U NepeKpbITUeM (puc. 4.3).

e —

PuicyHok 4.3 CxeMa opraHu3aLmm MOHOMIMTHOTO ¥ene306eTOHHOro 6e36ano4YHore NepexpbITUs
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B 10 e BpeMA 0[JHUM 13 He[J0CTaTKOB 6e36a7104HOM CXEMbI HeNe306eTOHHOr0 MOHOMIMTHOI 0 NEPEKPLITUA ABNAETCA
HEBO3MOMHOCTb 00YCTPOMCTBA KPYMHbIX OTBEPCTWIA 1A MPOMYCKa BEPTMKabHbIX KOMMYHUKALMIA, 0COBeHHO pac-
MOMOMKEHHBIX BOMIM3M KONMOHH. TaKKe UCMO/b30BaHNE MOHOJUTHBIX Hene306eTOHHbIX 6e36an04YHbIX KOHCTPYKLMIA
3HAYUTENBHO MOHMMKAET BO3MOMHOCTI PEKOHCTPYKLMM 3aHKA NPU NepensiaH1poBKe.

4.4 MoHonuTHble Xene3o06eToHHble H6anoyHbIe NepeKpbITUA

B npuHATOM BapuaHTe ene306eToHHOro 6anoyHoro NepeKpbITUSA MpY OMHHOMPOSIETHOM CXeME WCMOMb3yoTCA
nAnTbl (puc. 4.4), paboTaiolime B 0fHOM HanpaeneHun. OHu NepesainT yCUnA Ha Hene306eToHHLIE MOHOMMUTHbIE
6asKu, K KOTOPbIM OHY MPUMBIKAIOT B 06LLEM BEpXHEM YPOBHE. Banku 0bycTpamBaloTCA Mer Ay KONOHHaMW, MUIoHa-
MU UNW CTEHaMM 1 MOTYT PasfiniaThbCA Mo LUMPUHE W BBICOTE B 3aBUCHMMOCTY OT KOHCTPYKTUBHBIX W apXMUTEKTYPHBIX
Tpe6oBaHuiA. Kak npaBuno, npu KapkacHoM 34aHUM LWMpPKHA 6anoK NPUHUMAETCA PABHOM LLIMPUHE KOJOHH, T.K. 3T0

et —

PucyHoK 4.4 CxeMa opraH13aLmm MOHONIUTHOTO Xene306eToHHOro 6anoyHoro
NepeKpbITUA. B aHHOM peLueHnn MOXHO YMEeHbLUIWUTL rabapuT nepekpbITUA NyTeM
NPMMeHeHWA KaHasnoB NPAMOYIoNbHOI0 CeYeHnA

yrpoLLaeT onany6oyHble U apMaTypHsle paboTsl. banoyHas Mogenb Hanbonee NpUMeHUMa NpY HePaBHOCTOPOHHEN
AYEKe CETKM KOMOHH C NapaMeTpamu NposeTos, He N03BOMIAIOLLIMX UCMOMb30BaTh 6e36anouHble nepeKpbITUA. He-
[0CTaTKOM 6anoYHOM CXeMbl MOHOIUTHBIX Hene306eTOHHbIX NepPeKPbITUIA ABNAETCA NOBbILIEHHARA TPYLOEMKOCTb 1
BpeMA NpoBeeHWsA onaaybouHbIX 1 apMaTypHbIX paboT, a TaKKe 3HaYUTeNbHLI COBCTBEHHBIN BEC, 3a4acTyio npe-
BbILLIAIOLLIM MOME3HYI0 HarpPy3KY.

Banounan Mogens Hanbonee NpUMeEHUMA NPU HEPABHOCTPOHHEN AYEIKE CETKM KOMIOHH C NapaMeTpamm NposieTos,
He M03BONAILLMX MCMONb30BaTh He36anouHble NepexpbITHA. HedocTaTKoM Hano4HON CXeMbl MOHOMIUTHBIX Mene3o-
HETOHHBIX MEPEKPLITVIA ABNAETCA NOBLILIEHHAA TPYAOEMKOCTb U BPEMA MPOBEAEHUA 0ManyboyHbIX 1 apMaTypHbIX
paboT, a TaKe 3HAUYNTE bHbIM COBCTBEHHBIM BEC, 34aCTYI0 MPEBLILLAIOLLWIA NONE3HYIO HArPy3KY.

4.5 PasMeLleHMe UHKEHEPHbIX CeTeW B 30He NepeKpbITUM

TexHuuyeckoe 3afaHne Ha MPOEKTMPOBaHME PaccMaTpMBAEMOro 3AaHWA MpedycMaTpyBaeT YCTaHOBKY CUCTEMb
BEHTUNALMM W KOHAMLMOKMPOBaHMA. ConyTcTByoLLee 060pyA0BaHMe U KaHaslbl pa3BoAKK MOryT bbiTb pacnono-
MEHbI HUME HECYLLMX 3EMEHTOB NepeKpbITUA b0 B OAHOM YPOBHE C HUMM, B 3aBUCUMOCTY OT apXMTEKTYPHbIX
W KOHCTPYKTWBHBIX YC0BUIA. BbicoTa ycTaHaBNMBaeMoro 060pyfoBaHnA € y4eTOM KpenneHuin cocTaBaseT 400 M.
MaKcuManbHbIA AvameTp pacnpefenuTenbHbIX BEHTUAALMOHHBIX KaHanos Take B3AT 400 MM. [pu ncnonb3oBa-
HWV BO31yXOBOL0B MPAMOYIO/bHOM0 CEYEHNA MX BbICOTa NpMHATA 250 MM. [InA adpderTMBHOM paboThl BO3AyxoBoaa
€ro LWMPK1HA, KaK NpaBwIo, He NMPeBbILLAET fiBE BbICOTHI 1 MpuHMaeTcA Ao 500 MM.

[nA pasMeLLeHnA MHbIX BCMOMOraTenbHbIX Np1bOPOB, CUCTEM OCBELLEHWA, KOHCTPYKLMA NMOLBECHOIO MOTOMKA,
a TaKe 0becneyveHnA BO3MOKHOCTW MPOrnba HUMe CTPOUTENbHON BbICOTHI MEPEKPLITUA NMPefycMOTPeH 3a3op
150 MMm. 061L1aA BbICOTA KOHCTPYKLMIA GanbLUNona, yCTaHaBAMBAEMbIX HA NepPeKpbITUM, cocTaBnAeT 150 MM.
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Mpy UCMOb30BaHUM AMHHOMPONETHBIX NEPEKPLITUIA B CTANbHOM BapuaHTe peLLeHUA KapKkaca Npubopbl KOHAMLM-
OHVMPOBaHMA pacronaraloTcA B Mebano4YHoM CBOBOHOM NpOCTpaHCTBe. [Py 3TOM BbICOTa FNaBHbIX 6arnoK AOMHKHA
o6ecrneunBaTb BO3MOMHOCTb 0BYCTPOCTBA B UX CTEHKE NephopaLimid, NO3BONAILLMX NPOMyCKaHWe BEHTUAALM-
OHHbIX KaHanoB. Mpn KOPOTKMX NPONETax C HEBLICOKUMM BanKaMu 1160 Mpu BapuaHTax KapKaca B MOHOSIMTHOM
*Kene306eToHe MprOopbl KOHAMLMOHMPOBAHWA W KaHambl BEHTUMALMM Pa3MELLAIOT HUMKE HECYLUMX 3MIEMEHTOB
MepEKPLITUA, YTO YBENMUMBAET 0OLLMIA rabapuT nepexpbiTUA. Bo3oyxoBogs NPAMOYrONbHOMO CEYEHNA M03BONAINT
MUHWUMW3MPOBATL HEOBXOAMMYIO BLICOTY AMA UX 00YCTPOICTBA, OAHAKO YXYAOLIAT HECYLLYI0 CNOCOBHOCTb BaroK,
yepes KOTOpble MPOXOAAT.

B 1abn. 4.1 npuBOAATCA CXeMbl OpraH13aLmm NeperpbITUIA U PACTIONOHEHNE MHKEHePHbIX CeTel A paccMaTpuBa-
€MbIX KOHCTPYKTUBHBIX CUCTEM.

Tabnuua 4.1 06wime rabapuThl U CTPOUTENbHAA BbICOTA PA3NIMUHBIX CUCTEM NEPEKPLITUA

— '
=t
1. ®anblunon 150 150 150 150
2. ObopynoBaHue
BEHTUNALMM 1 KOH- H/3 H/3 H/3
AMLMOHMPOBaHUA } 400
3. BeHTMNALMOHHbIE 400 400 W/
KaHarbl
4. CucTeMbl nof-
BECHOM0 NOTONKA U 150 150 150 150
oCBellieHre
061wt rabaput 700 700 300 700
[pumeyaHus:

* H/3 - 8bICOMA HE UMeem 3HaYeHUs;

* 018 yMeHbUIeHUS 06ule20 206apuma Npu nponycKe KOMMYHUKAUULT N0A HECYLUMU KOHCMPYKUUAMU NepeKDbIMUs B03MOXCHO
UCN0/T6308AMb BMECMO MPY6YaMbIX B030YX0800b! 3KBUBASIEHMHO20 NPAMOY20/I6HOZ0 Ce4eHUS C OPUEHMUPOBOYHbIM
COOMHOWEHUEM WUPUHB! K Bblcome He bosiee dByX.
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[aHHbI pa3aen oMvcbIBAET OCHOBHbIE MPUHATLIE KOHCTPYKTUBHBIE PELLEHWA W XapaKTEPUCTUKM paccMaTpuBaeMbiX
CXeM KapKaca 3AaHuA, B TOM YUC/e KOHCTPYKLIMM NEPERPBITUI M PACTIONOKEHNE UHHKEHEPHBIX CETEM U KOMMYHUKALWNA.

B nccnenoBaHMm BbInM NPUHATHI K pACCMOTPEHMIO 1BE NPUHLMMMASIBbHBIE KOHCTPYKTUBHBIE CXEMbI KapKaca 3[aHuA
— KOPOTKOMPOJIETHAA C AYENKOMN CETKM KOMOHH 7,5X7,5 M M ANMHHONPONETHaA C AYEMKON CETKM KOMOHH 7,515 M.

ﬂﬂI/IHHOI'IPOJ'IETHaH CXeMa 0praHmn3yeTca TaknuMm o6pa30M, 4T0bbI CO3AaTh BHYTpeHHEE 6e3K0NoHHoe OTKPbITOE NpPOo-
CTPaHCTBO. V]HH-(EHeprIe KOMMYHMKaUWK Npy 3TOM N0 BO3MOMXKHOCTM CTapaloTCA pa3MecTuTb B OHOM YpOBHE C
HeCYLLMMU KOHCTPYKUMAMU NepexpbITUA. Ona KOPOTKOMPONETHbIX BAPUAHTOB KOHCTPYKTUBHbIX peLIJeHI/IVI Tp66y9TCH
Hannvne BHYTPEeHHNX KONOHH. Bce cxeMbl 6bINM CKOMMOHOBaHbI C Hanbonee MakcUManbHOM 3¢¢EKTMBHOCTI:~IO npu
y4eTe HOPMATUBHbLIX OI'paHl/ILiE'HVIVI M apPXUTEKTYPHO-MN1IAHNPOBOYHbIX TpeﬁOBaHV]VI K 3[1aHnI0.

B anbTepHaTvBax C NpUMeHEHWMEM CTambHbIX KOHCTPYKLWIA KapKac 3AaHuA B 0CHOBHOM (opMupyeTcA bankamu u
KONOHHaMW, CBapeHHbIMU 13 nncToB cTanu C245 n C345. MpuMblkaHye 6anok Meray cob0i, a TaKHKe K KONTOHHaM
W LeHTPanbHoMy AApPY NpeayCMOTPEHO LapHUPHBIM. [OPU30HTaNbHAA HeCTKOCTb NpU 3TOM 0becneyrBaeTcA cob-
CTBEHHO AAPOM HECTKOCTM, AVCKaMM NEPEKPBITUI U CUCTEMO CBA3EN.

AnbTepHaTVBbI, NpeaycMaTprBaloLLMe MPYMEHEHNE MOHONUTHOTO HKene306eToHa, BKAIYaloT B ce6a BapMaHTbl C
6e36an04HbIM 1 6anoYHbIM PeLLeHUAMM NeperpbITHIA. Beibop Hanbomnee paLmMoHabHOro peLieHns Bo MHOMOM 3a-
BMCMT OT CETKM KOJIOHH, Ha YeM aKLIEHTUPOBAHO BHMaHME HIMKE.

5.1. KOHCTPYKTUBHbIE CXEMbI C AYEMKOWU CETKMU KONOHH 7,5X7,5 M

5.1.1 Kapkac ¢ npuMeHeHUeM CTaNbHbIX KOJIOHH U KOPOTKOMPONETHbIX 6anok

B Kapkace c npuMeHeH1eM CTanbHbIX KOHCTPYKLMI NPW CETKE KOMOHH 7,5X7,5 M NAUTLI NEepeKpbITUA MoryT bbiTh
OpraH130BaHbl 13 MOHOAIMTHOIO ene306eToHa No MeTanaMyeckoMy NpoGUNMPOBaHHOMY HacTuny. HacTun umeet
npvt 3ToM ToALMHY cTanm 0,9 MM, BbICOTY rodpa 75 MM 1 UCMOAb3YeTCA KaK HecbeMHas onanybka, obecneymsan
TEXHOMOMMYHOCTb ¥ CKOPOCTb 06YCTPONCTBA NEPEKPLITUIA.

B Kar[10M rodpe HacTuna, a Take BEpXHEM ypoBHE HETOHA NNMTHI 06YCTPanBaIOTCA apMaTypHbIe CETKU U KapKachbl
13 cTeprkHen knacca A400C. YaenbsHbli NpoLeHT apMMPOBaHKA CeYeHWA, NOMYYeHHbIV COrNacHo pacyeTy, cocTaBnA-
et 134,43 kr/M°. [peen orHecToMKOCTY NAUTHI, NOAY4aeMoit TakuM 06pa3oM, REI 60, a 0bLuan cTponTenbHas BeicoTa
coctasnaet 160 Mm.

MnuTa 0bycTpanBaeTcA no cTanbHbIM HasikaM, pa3MelLeHHbIM C LaroM 3,75 M. basku CipoeKT1poBaHbl Kak KoMMo-
3WTHBIE C Y4ETOM COBMECTHO pabaThl C #ene306eTOHHOM NAUTON No NpodUAMpoBaHHOMY HAaCTWUAY U U3rOTOBNAIT-
CA Ha 3aB0fe Moj 3aKa3 CBapHbIMM W3 NINCTOB.

BbicoTa BTopocTeneHHbIx 6anoK NepeKpbITIA Ha TUMOBLIX 3TarKax (ypoBHM 3-18) cocTaBnseT 430 MM, Npu nponeTe 7,5 M.

BropocTeneHHble 6anku nepeKpbITUA NPUMBIKAIOT B 0HOM YPOBHE K rNaBHbIM basnkaM, KOTopble TaKe 13roTas-
JMBAIOTCA CBAPHBIMM W3 JINCTOB W MMEIOT CTPOMTENbHYIO BEICOTY 550 MM. [11A NpoKNaabiBaHNA VHMHEHEPHBIX CeTel
1 KOMMYHVKaLWiA N0 BCEMY 3[1aHMI0 UCMOMb3YeTCA NPOCTPAHCTBO NOJ HECYLUMMI KOHCTPYKLUMAMU. [TpUMbIKaHe
6anok Mex/y cobow v K AGPY HECTKOCTM OCYLLECTBNACTCA LLAPHMPHO Ha bonTax.

06wian CTpoMTENbHAA BLICOTA HECYLLMX KOHCTPYKLMIA NEPERPLITUA, COCTOALLErO U3 MAUTLI U CTasbHbIX 6anoK, co-
ctasnqeT B utore 710 MM. C yyeToM HeobxoauMbIX pa3MepoB Anf obycTpoiicTBa danbiunona (150 MM), npoTuBo-
MOMKAPHOM 3aLUMTbI, OCBELLEHUA U cUCTeMbI NOTOMKa (150 MM), 06N rabapuT KOHCTPYKLIMM NEPEKPLITUA NPUHAT
1010 MMm. lNpu TaKoM rabapuTe Ka4oro NeperpbiTUA 0TMETKA YACTOr0 NoJla CamMoro BbICOKOr0 3Taa (yposeHb 18)
cocTaBnseT +69,980 M, a 06LLan BLICOTA 30aHMA [0 YPOBHA KpoBav — 73,890 M.

CxeMa TnoBoro nepexpbITnA OMMCaHHOM KOHCprHTMBHOVI CKCTEeMbI NOKa3aHa Ha puc. 5.1

g g 7

PI/ICYHOK 5.1 CxeMa TnoBsoro NepexpbITUA C KOPOTKOMPOSIETHBIMU CTaNIbHbIMU 6ankamm
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Tabnuua 5.1 BejoMoCTb 371eMEHTOB KapKaca C MPUMEHEHUEM CTallbHbIX KOHCTPYKLMIA
NPV AYEIKe CETKU KOMOHH 7,5X7,5 M

O6o3Ha- Pa3Mepbl ceyeHun
Tun | 3cKu3 ceveHun yeHme PacnonoxeHnue npopuna Cranb
nonkKa CTeHKa
MeHee 9,20 450x25 400x20
+9.20 no +17.60 450x20 410x20
+17.60 0o +29.60 420x20 410x12 C345
K1 +29.60 no +41.60 400x16 418x12
+41.60 0o +53.60 320x16 418x12
-1 +53.60 Jo+65.60 | 280x12 426x8
Ko- d et Bonee +65.60 280x10 430x8 C245
JIOHHbI MeHee 9,20 360x16 £418x12
— _i T +9.20 go +17.60 340x16 418x12
—B ‘o +17.60 0o +29.60 300x16 418x8 C345
+29.60 0o +41.60 300x12 426x8
+41.60 oo +53.60 280x10 430x8
Bonee +53.60 280x10 430x8
K3 +0.00 1o +8.20 280x10 430x8
Cb 550 300x12 410x6
Cb 430 150x10 380x6
Id _ spagp | Poem I8 26010 380x6
Bankm N SB 400A 260x10 380x6
=% | 15l 200x10 380x6 C245
f 1 YpoBeHb 19
BM 200x10 380x6
B3 YpoBeHb 2 260x12 526x6
Cr 159x4
) oo
P1 127x3

5.1.2 Hene306eToHHbIN KapKac ¢ 6e36a104HbIM pelueHneM NepeKpbITUA

Mpw AYeliKe CETKM KONOHH 7,5X7,5 M ¥ene306eTOHHbI MOHONWUTHBIN KapKac peLlaeTcA B 6e36an04HOM UCMOSHEHUN.
BesbanouHble NUTLI NEpeKpbITU paboTaloT B ABYX HanpaBfeHWAX W NepeaaloT CUN0BOI NOTOK HEMOCPeACTBEHHO
Ha KOMOHHBI, 4TO N03BO/IAET 06ECNEUYNT MUHUMASBHYIO CTPOMUTESNBHYIO BLICOTY M MNIOCKOCTHOCTb NOTOMKA ANA Npo-
KNafKW KOMMYHUKaLWIA. B paccMaTprBaeMoM BapuaHTe KOHCTPYKTUBHOW CXeMbl bl MPUHATHI MANTEI GUKCHpPO-
BaHHO ToNLWMHEI 250 MM (puc. 5.7). ApMUpoBaHKe Npu 3ToM bepeTcA COracHo pacyeTy 1 U3MeHAETCA B 3aBUCUMO-
CTM OT Ha3HaYeHWA, ¥ COOTBETCTBEHHO, HarPy3KM Ha NepekpbiThe (Tabn. 5.2).

Tabnuua 5.2 BejoMocTb 6e36an04HbIX MOHOUTHBIX KeS1e300€TOHHBIX MANT

MepekpbiTHe Tonm”':daM""”Tb" ApmupoBaHue, Kr/m®
YposeHs 0 (Bx0A) 250 152
YpoBHM 11 2 250 124
YpoBHu 3-18 250 124
YpoeeHb 19 (kpoBns) 250 144
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PucyHok 5.7 MpuHATan cxeMa 1 nonepeyHoe ceveHne be3banodHoro
¥Kene306eTOHHOr0 NepeKpbITUA, paboTaloLLero B ABYX HaMpaBeHUAX

150 20

o
Lo
o~

570

250

320

250 370
6p0

PucyHok 5.8 CeyeHvie KOHTYpHOM 6anku B MecTe NpUMbIKaHWA cTUobaTa

B KapKace ¢ 6e36an04HbIM peLLleHneM NepexrpbiTUA TPebYIOTCA TONBKO KOHTYPHLIE BanKuM N0 BHELLHEMY NEPUMETPY
3[aHuA, 06pasyloLLme MosAca MecTKOCTH 1 obecreynBaloLLve MUHMMANbHBIA NPOrvMb B MeCTe KpenyeHUs orpa-
JaoLmx naHenei u dacagHbix cucteM. LLnprHa Takux banok coctaBnaet 620 MM, U oHU Ha 320 MM BbICTyNaloT OT
HUMHEM NoBEPXHOCTU NANTLI (prc. 5.8). TakMM 06pa3oM, B MecTax 0byCTPOMCTBA KOHTYPHbLIX HanoK CTpoMTENbHaA
BbICOTA MepekpbiThiA coctansAeT 570 MM. CornacHo pacyeTy, ANA KOHTYPHOW Haskv UCTOb3YeTCA MOBbILEHHOE
apMupoBaHve — 164 Kr/m.

Manas cTpouTenbHaA BbICOTa NAUTLI NEpPeKpbITUA B 6€36a104HOM peLLeHnm NO3BONAET 0CTaBWTb 3a3op B 400 MM
ANA OpraHmn3aumm Npoxofa UHHEHEPHbIX CETEN U KOMMYHMKALIMIA HIKeE HECYLLIMX KOHCTPYKUWIA. Tlpu paHee npu-
HATOM BbicoTe danblunona 150 MM, a Tak#e 3a3opa B 150 MM 4114 pacnosoHeHWA CUCTEM OCBELLEHWA U MOABECHOTO
noTosKa, 6L rabapuT NepeKpbITUA AnA 2- 1 3-ro aTawen cocTasuT 1270 MM, a LNA Bcex BEpXHUX aTareit — 950
MM. CaMbliA BEpXHWIA IKCTNyaTUpyeMblid, 18-11 3Tax HaxoaWUTCA Ha 0TMeTKe +69,65M, a BbicoTa BCero 3aHuaA 4o 0T-
METKM KpoBnu (ypoeHb 19) cocTasut 73,39 M.

B Tabn. 5.3 npeacTasneHa BeAOMOCTb A71A KOPOTKOMPONIETHOM CXEMBbI 3[aHMA C MaPKVMPOBKOW KOMTOHH W yKa3aHueM
VX PacroOEHNA, Pa3MepOB CEYEHWA U OTHOCUTENBHOI0 apMUPOBaHUA. MapKUpOBOUHbIE NaHbl KONOHH 1A YpOB-
Hew 1 v 2 nokasaHbl Ha puc.5.9, a anA yposHen 3-19 — Ha puc.5.10.

Tabnuua 5.3 BejoMocTb ene306eTOHHbIX MOHOMMTHBIX KOIOHH Npu AYeiike 7,5x7,5 M

Apmu-
0603Ha- Pa3smepsl
Pacnonoxenue yenme ceueHms, MM po::/l:dlgle, IcKus
K1 1800x500 184
K2 1800x500 184
0,000...+4,100 K3 1200x500 184
K4 600x500 184
K5 400x400 184 e
K 1500x400 184 A
K2 1500x400 184 Hu3 nanTel
+8,200...+24,600 epXHEro
K3 1000x400 184 e
Ké 500x400 184
K1 1100x400 184 Bepx v
K2 1100x400 184 HUKHETO
+28,700...+44,700 K3 800x400 184 nepeKpLITR
Kb 500x400 184
K1 800x400 184 S = |
48.800..+73.400 K2 800x400 184
+ Lt
' ' K3 500x400 184
K4 500x400 184

BepHyTbCs B kaTanor y4ebHUKOB 1 MOHOrpadumn
http://y4ebHukm.nHdopm2000.pd/uchebniki.shtml




Y3HaWiTe CTOMMOCTb HanMcaHusi Ha 3aka3 CTyAeHYeCKUX U acnupaHTCkux pabot
http://y4ebHunkn.nHdpopm2000.pd/napisat-diplom.shtml

Mpu cneumdpnLMpOBaHNM MOHONUTHBIX Hene306eTOHHBIX KOIOHH B KOPOTKONPONETHOW CXeMe 1X rabapuT No BeicoTe
MPUHMMAETCA OT BepXa HUMHEN 10 HU3a BepxHel 6e36an04HbIX MANT Kar 40ro 3Tama.

5.2 KOHCTpYKTUBHbIE CXEMbI C AYEUKON CETKU KONMOHH 7,5x15 M

5.2.1 Hapkac C NpUMeHeHneM CTaJibHbIX KOJIOHH U OJIMHHOMNPOJIETHbIX 6anok c
oTAeJibHbIMU 0TBEPCTUAMU B CTEHKe

[pu ceTke KONMOHH 7,5X15 M B KapKace € NPUMeHeHNEeM CTaslbHbIX KOHCTPYKLWIA NANTEI NEPEKPLITVA OPraHn3yIoTCcA 13
MOHOJIMTHOT O ¥Kene306eTOHa Mo 3apaHee YNoMEHHOMY MeTanIM4ecKoMy NpodpunpoBaHHOMY HacTuny.

Hactvn umeet Tonwmny ctanv 0,8 MM npu BbicoTe rogpbl 75 MM 1 1CMOMb3YeTCA Kak HecbeMHaA onanybka, obe-
CMeymBaA TEXHOMOMMYHOCTb M CKOPOCTb 06YCTPOMCTBA NEpeKpPbITUIA. B KaraoM roppe HacTWAa, a TaKe BEpXHEM
ypoBHe 6eToHa NKTHI 06yCTpanBaloTCA apMaTypHbIe CETKU U KapKackl U3 cTeprHeit knacca A400C. YoenbHbIi npo-
LIeHT apMUPOBaHWA CEYeHMA, NOMYYEHHBIM COrNacHo pacyeTy, cocTaBnsAeT 134,43 Kr/m.

Mpenen orHecTOMKOCTM NANUTLI, Moy4aemoit TakmuM obpasoM, REI 60, a obluan cTpouTenbHas BeICOTa COCTaBNAeT
160 MMm. TnnTa 06yCcTpanBaeTCA Meay CTabHbIMM HankaMu, pa3MeLLLEHHBIMM C WaroM 3,75 M. bajikun cnpoekTupo-
BaHbl KaK KOMMO3UTHbIE C Y4ETOM COBMECTHOW PaboThl C #ene306eTOHHOW NAMTON No NpOodUAMPOBAHHOMY HAacTUITY
1 U3roTOBNAITCA CBAPHLIMM U3 IMCTOB Ha 3aBOAE NOJ 3aKa3.

Ha T1noBbIx 3Taxax (yposHu 3-18) BricoTa 6anok nepekpbiTuaA coctansAeT 700 MM, 0HU NepeKpbiBaloT nponeT 15 M
Meway GacafoM 3A4aHVA U LiEeHTpanbHbIM AGPOM XecTKocTW. Co cTopoHbl Gacapda bankv NpuxodAT K pacnpege-
JUTENBHOMY KOHTYPHOMY purento. KOHTYpHbI puresib NpeAcTaBnAeT coboit rnasHyio banky nponetoM 7,5 M ABy-
TaBPOBOr0 CEYEHMA, CKOMMNOHOBAHHOM0 13 AMCTOB. BricoTa pureneit npuHATa 700 MM, Kak 1 NponeTHbIX Hanok, 1
NpUMbIKaH1e Mexdy HUMK 0becreynBaeTcA B 0AHOM YPOBHE LIAPHUPHBIM Ha bonTax.

anMbIHaHMe 6anoK K AOPY HECTKOCTU TaKMe OCYLLECTBNAETCA LLUAPHMPHO, C NpuUcoeUHEHMEM Ha bonTax K 3a-
KnagHoW getanu. HpOME BOCIMPUATNA peaKLl,VIl?I 0T barok, KOHTYpPHbIE pUrenu MMeoT NOBbILLEHHbIE TpeﬁOBaHVIFl no
MECTKOCTH, T.K. Ha HUX KPenATCA CTEHOBbIE NaHen n d)aca,D,Hue CUCTEMBI.

Pa3BoaKa OCHOBHbIX MHHKEHEPHBIX CETEN 1 KOMMYHUKALWIA BCEro 3[aHUsA NPOBOAMTCA rOPU30OHTANBHO B Mewba-
JI0OYHOM NPOCTPAHCTBE NMOA NepeKpbITUAMI. ConpAKeHne KOMMYHWKaLWI B 30He BanoK 0CyLLECTBAAETCA Yepes oT-
[enbHble 0TBEPCTUA B MX CTEHKAX.

Takum 0bpa3om, CTpovTeNbHaA 06LLaA BbICOTa HECYLLMX KOHCTPYKLIMI NEPEKPLITUA, COCTOALLEr0 U3 MNUTHI W CTalb-
HbIx 6anok, coctasnAeT 860 Mm. C y4eToM HeobxoanMbIX pa3MepoB [1A 06yCTPoICTBa GanbLunona, NpoT1BONOMKap-
HOW 3aLLMTbI, OCBELLEHWA 1 CUCTEMbI NOTONKA, 06LLMIA rabapuT KOHCTPYKLUMM NepeKrpbiTvA cocTaBnAeT 1 160 Mm. Mpu
TaKoM rabapuTe Kar/Joro nepekpbITVA 0TMETKa YACTOrO MOMa CaMoro BbICOKOr0 3aCeNeHHOr0 3Tama (yposeHb 18)
cocTasnsAeT +72,680 M, a 06LLanA BbicoTa 30aHKA 40 ypoBHA kposau (19) coctaBnAet 76,740 M.

Cxema TMNOBOM0 NEPEKPLITUA OMMCAHHOM KOHCTPYKTUBHOM CUCTEMBI NOKa3aHa Ha puc. 5.11.

_Jl/__ —

TN N NN NN NN NN NN N NSNS NN NN NN

O O O

15

PVIC)/HOK 5.11 Cxema tnosoro nepexpbITUA C AJIMHHONPO/IETHBIMU 6aJ'IHaMVI, MMeLWnMN oTaeNIbHbIe
0TBEpPCTMA B CTEHKE

Ha puc. 5.12 noka3aH MapKMpOBOYHbIN MNaH CTaabHbIX KONOHH Npy ceTke 7,5x15 M. MapKMpoBOYHbIE MAaHbl HeCYLLMX
3/1EMEHTOB NEPEKPLITUM BCEX STamel 3AaHNA, UMEIOLLMX KOHCTPYKTUBHBIE Pa3fMymA, a TaKMe NiaH HeCyLLMX 3ne-
MEHTOB KpOBAIM NMOKa3aHbl Ha pyc. 5.13-5.16. Pa3aMepbl ceyeHwi, KOMOHH W 31EMEHTOB CBA3EW KECTKOCTM NpUBEAEHbI
B BEJJOMOCTV Tabn. 5.4.
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KAPKACA, PACCMATPUBAEMbIE

B CCJTEJOBAHMM
Tabnuua 5.4 BejoMOCTb 371EMEHTOB KapKaca 3[aHu1a C MPUMEHEHUEM CTalIbHbIX KOHCTPYKLMI NPK A4eiKe
CETKM KOMOHH 7,515 M
0603Ha- Pasmepbl cevyeHus
Tun JICcKU3 ceveHun yeHme PacnonoxeHue npoduna Cranb
NnoJjika CTEeHKa
MeHee 9,20 450x25 | 400x20 C345
+9.20 no +17.60 450x20 | 410x20
+17.60 0o +29.60 | 420x20 | 410x12
K1 +29.60 mo +41.60 | 400x16 | 418x12
+41.60 0o +53.60 | 320x16 | 418x12
d t +53.60 1o +65.60 | 280x12 | 426x8
Ko- Bonee +65.60 280x10 | 430x8 C245
NOHHBI
+1 Menee 9,20 360x16 | 418x12 C345
B F K2 1920 00 +17.60 | 340x16 | 41812
+1760 1o +29.60 | 300x16 | 418x8
+29.60 no +41.60 | 300x12 | 426x8
+41.60 1o +53.60 | 280x10 | 430x8
bonee +53.60 280x10 | 430x8 C245
K3 +0.00 no +8.20 280x10 | 430x8 C245
Cb 701 Bce yposHi, 32 360x20 | 660x8 C345
Cb 702 MCI-(J'HOHeHM,EM 240x10 | 680x8 C245
Cb 703 KpOBM 320x12 | 676x8
Cb 704 320x12 | 676x8
d —t Cb 430 . 150x10 | 410x6
banku 61 19-A3man = 002 | 6T C245
X1l em | POREREPORM on0ko | 380x6
B .t 34012 | 676x8
3-1 3TarK (KpoBnA
b2 »
B3 CTMNOBaTHOR | 90012 | 526x6
4acTu)
3 cr
YpOoBHM KpoB/U
Cosan |- D cTunobaTHom 159x4 C2U5
P 4acTu 1 BCEro 127x3
! 3[aHKA

5.2.2 MoHonuTHble ¥Kene306eToOHHbIE 6anoYHble NepeKpbITUA

Mpvt 6aN0YHOM MCMONHEHUM MOHOMUTHBIE KeNe306eTOHHbIE NePEKPLITUA UMEIOT MINTHYI0 YacTb TOLLMHON 263 MM,
KoTOpaA nepekpbiBaeT NponeT 7,5 M Mexay MOHOMMUTHBIMU Hankamy, BbICTYNAIOLLMMM CHU3Y nepekpbITuA. Cxema
NepeKpbITWA Npu HanoyHoi cxeMe npuBeieHa Ha puc. 5.17, a pacueTHoe apMMpoBaHue — B Tabn. 5.5.

Tabnuua 5.5 BegoMocTb MOHONUTHBIX KeNe306eTOHHBIX MAWT NepeKpbITUN Npu 6ano4HoM cxeMe

MNepeKkpbiTue TonMHaA NAKUTBI, MM ApmupoBaHue, Kr/m®
YposeHb 0 250 152
YpoBHM 112 250 124
YpoBHu 3-18 250 124
YposeHb 19 (kposnA) 250 144

b4
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MoHonUTHbIE BanKm, K KOTOPbIM MPUXOAAT ene300eTOHHbIE MUTLI NEPEKPLITUA, NEpeKpbIBalT nponeT B 15-M
MEX Yy KOOHHAMM UM NUIOHaMW, PACTIONOKEHHBIMM N0 NepUMETPY dacafa 3AaHNA U LIeHTpasbHbIM AAPOM HecT-
KocTu (puc. 5.19 1 5.20). Takne 6ankm MMelOT NPAMOYrobHOE ceyeHwe, WnpuHoi 500 MM Ha HyneBoM ypoBHe 1 400
MM Ha ypoBHsX 1-19, 1 BeicTynaloT Ha 850 MM HUKe noBepxHOCTY NKT. Mpy 3TOM 06LLanA CTpouTesbHaA BbICOTa He-
CYLLMX KOHCTPYKUWM nepekpbiTiA cocTansaeT 1 100 MM ans Karpaoro ypoBHs (puc. 5.18). Takke no nepuMeTpy Kap-
Kaca 30aHvA B MecTax NpUMbIKaHUA CTUN0bATHOM YacTu 1 GacafgoB MCMONb3YI0TCA KOHTYPHbIe banku, obpasyloLme
MoACa HeCTKOCTH, 0becneynBalLLe BOCTIPUATIE HAarPy30K OT OrparAaloLLMX KOHCTPYKLMIA. Takue basnkv umeloT
NponeT 7,5 M 1 peLLeHe, aHanormyHoe KOHTYPHbIM HankaM [1A KOPOTKONPONeTHOM cxembl (puc. 5.8). Mea MeHb-
Lyl BbICOTY, Y4eM b6anku, NepeKpbIBaloLLyie OCHOBHOW MPONET, OHU He 0Ka3blBaloT BIMAHWE Ha BbICOTY NEPEKPLITUA.

KPy  (28) 12 210 KPy  (@8) ]
w. 1000 w. 200 w.200 /w1000 &
i’ ry

N T 7

250

263

850

6 (war 1000) 8
B LLIAXMATHOM NnopAAaKe 200 | 200
400
PucyHok 5.17 CxemMa 6anouHoro PucyHok 5.18 MNonepeyHoe ceyeHne *ene3obeToHHOM NUTLI U
¥KeNe306eTOHHOr0 NepeKpbITUA rabapuTt MOHONUTHBIX 6anoK nepexpbITUA

B 6anoyHoi cxeMe ¥ene306eTOHHOT0 NePeRPLITUA NPAKTUYECKWN HEBO3MOMHO PacrofoHMUTb KOMMYHUKaLWK B Of-
HOM YPOBHE C MOHOMIMTHBIMM HanKamu v NO3TOMyY ANA HKX NpedycMaTpuBaeTcA 3a30p 250 MM HUe BanoK B Heobxo-
OVIMbIX 4N1A 3T0r0 MecTax. PacnpeaenunTentHbIn BO34yX0BOA NPV 3TOM MMeeT NpAMoyrosibHoe cedeHne 500x250 Mm.
Bonbluoe Mebano4Hoe NPOCTPAHCTBO UCMOMb3YETCA ANA YCTAHOBKM rabapuTHOro 060pyAoBaHUA BEHTUAALUMN U
KOHAMLMOHMPOBaHMA. C y4eTOM JONONHUTENBHOM BbICOTHI hanbLUnona, NoABECHOM0 NOTO/IKA U OCBELLEHMA, 06N
rabapuT nepexpbiTUA B HanouHoi cxeme paBeH 1 650 MM. TakuM 06pa3oM, 0TMETKa BEPXHEr0 3KCMyaTUpyemMoro
3Taxa (yposeHb 18) coctasuT +81,500 M, a BbicoTa 30aHKA [0 0TMETKYM Kpoam — 86,050 M.

B 1abn. 5.6 npeAcTaBneHa BeJOMOCTb KONOHH ANA ANMHHOMPONETHOMO BapuaHTa KOHCTPYKTMBHOM CXeMbI KapKaca
3[aHUA B MOHONWUTHOM ene3obeToHe. AHanormyHas MHGopMaumA 0THOCUTeNbHO banok npusegeHa B Tabn. 5.7.
LLInpnHa ceveHns ocHoBHbIX banok (B1, B2, B3) bbina BbibpaHa COOTBETCTBYIOLLEN LMPWHE CEYEHWUS KONIOHH, TaKUM
06pa3oM, ynpoLLan 0praH13aLmio NPUMBIKaHNA.

MapKMpOBOYHBIN MAaH HECYLLMX KOHCTPYKLMIA ANA ypoBHen 1 v 2 NpounmiocTpupoBaH Ha puc. 5.19, a nnaH ana
yposHen 3-19 — Ha puc. 5.20.

Tabnuua 5.6 BeqoMocTb ene306eToHHbIX MOHOMUTHBIX KOMOHH

Pacnonoxenune | 0603Ha4eHue | Pasmepbl, MM i&%‘:‘ﬂg;’:{ Ickus
K1 2000x500 181
K2 2000x500 181
K3 1000x500 181
0,000...+4,100 Ki 500x500 181
K5 1300x500 181
K6 AUOXAOU ]8] Hu3 nauTel BepxHero
K1 1900x400 181 B
K2 1950x400 181 Hw3 6anku
+8,200...+24,600 K3 800x400 181 Bepxtero
nepexpbITA
Ké 400x400 181
K5 1100x400 181
K1 1600x400 181
K2 1800x400 181 F—
+28,700... +44,700 K3 600x400 181 ¢ HmHero
nepexpbITUA
Ké 400x400 181
K5 1100x400 181
K1 1100x400 181
K2 1500x400 181
+48,800...+73,400 K3 400x400 181
A 400x400 181
K5 1100x400 181
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Kak nokasaHo B Tab. 5.6, Npu cneumudpuLmMpoBaHNM MOHOMMTHBIX ene306eTOHHbIX KOIOHH B ASMHHOMPONETHOM
CXeMe Ux rabapuT no BbICOTE NPUHMMAETCA OT BEpXa HUKHEN [0 HU3a BEPXHEN NnuThl 6e3 y4yeTa rabaputa 6anokx.

Tabnuua 5.7 BegoMocTb #ene306eToHHbIX MOHOMUTHBIX 6anoK

Pacnonoxe- ApmupoBa-
Hme 0603Ha4eHue | Pasmepbl, MM Hue, Kr/M® IcKus
b2 281
500x850
YposeHb 0 b3 281
MNnvta
b1 320x620 164 Eanka T
T Hu3 6ankm
Z 21 e
400x850
YpoBeHb 1 b3 281
b1 320x620 164
Mnuta
Banka
b2 281
Yposexu 2-19 850x400
b3 281

B cBoto ouepeds, Npu crneumndrLMpoBaHIIM MOHONMTHLIX 6ATOK B [NMHHONPONETHOM CXeMe UX pasMep NpUHUMAeTCA
6e3 NosKK, 06pasyioLLeICA NIUTHON YacTblo, T.K. NOCAEOHAA UAET B YUET NpW NOACHETE COBCTBEHHO MAUT NEPEKPLITUIA.

5.3 CBefieHHble pe3ynbTaThl KOHCTPYKTUBHbIX pacyeToB

CBefeHHble pe3ynbTaThl KOHCTPYKTMBHLIX PACYETOB Pa3fIMUHLIX BAPUAHTOB KOHCTPYKTUBHBLIX CXEM 3AaHuA npea-
CTaBneHbl B Tabn 5.8. AnbTepHaTUBHbIE BapUaHTLI PELLEHWA KapKaca XapaKTepu3yloTca B rabapuTHbIX pamepax 1
YIeNbHbIX KOHCTPYKTUBHBIX MOKa3aTeNsx MeTaN0EMKOCTY K 06LLeM N0LLAAM 3[aHuA.

OKoHuaTenbHaA CTPOMTENbHAA BbICOTa B Tabn. 5.8 0603HauaeT 06LLMi BEPTUKAMbHBIA pa3Mep HeCYLLUMX KOHCTPYK-
LW NepeKpbITUA 1 Bbina NPUHATA MO pesysbTaTaM KOHCTPYKTUBHbIX pacyeToB. 061U rabapuT NepeKpbITUA, KpoMe
CTPOWTENBHOM BLICOTHI HECYLLIMX KOHCTPYKLMIA, BKNoYaeT B ceba 150 MM BbicoThl hanblunona, 150 MM BbICOTHI Cu-
CTEM MOTOMKA W OCBELLEHWSA, @ TaKHKe BbICOTY MHHKEHEPHbIX CETeM MpU NMPOMYCKe UX HUMeE HECYLLIMX KOHCTPYKUWIA
(tabn. 4.1). CtpouTenbHas BbICOTa BCEMO 3[jaHUA NMOCYMTaHa OT HyneBoro o 19 ypoBHA, 6e3 yueTa HaACTPOMKM nnd-
TOBOMO MaLLWHHOIO OTAENEHUA U BO3MOMHOI0 aHTEHHOr0 060pyA0BaHUA.

Mo 0CHOBHBIMW KOHCTPYKTUBHBIMU 3fIEMEHTaMM B JaHHOM WCCIeA0BaHWW MPUHATO NOHMMATb FaBHbIe 1 BCNOMO-
ratesibHble Hanku v KONOHHBI, B TO BPEMA KaK BTOPOCTENEHHbIE 3NIEMEHTHI, aKTyasbHble ANA BapUaHTOB KapKaca ¢
NPUMEHEHNEM CTasbHBIX KOHCTPYKLMIA, BKNIOYAIOT B CE6A 3NEMEHTLI CBA3EW U KOHCTPYKLIMW KPOB/IU.

5.4 MoHonuTHOe }Kene3obeToOHHOE AAPO HECTKOCTU

KOHCTPYKTUBHOE peLLeHue LIeHTPanbHOr0 AApPa HeCTKOCTU 4N1A BCEX PacCMaTPUBAEMbIX B JaHHOM UCCNeA0BaHUN
anbTepHaTVB ObIN0 NMPUHATO B MOHONIMTHOM Hefe306eToHe. beToH Aapa 6bin npuHAT Mapku C35/45, a TonwmHa cTe-
Hok cocTtaBnsAeT 400 1 200 MM B 3aBUCUMOCTY OT Harpy*{eHHOCTU KOHKPETHO0 y4acTKa. B ene3obeToHHOM Kap-
Kace ¢ A4erKon 7,5x15 M AApo MMeeT NUNACTPLI B MECTAX NMPUMBIKAHWA HECYLLIMX MOHOIMTHBIX HanoK NepPeKpPLITUNA.

NlecTHUYHO-TMdTOBOW BNOK, NpUCTPanBaeMbIi COOKY K 3AaHMI0 ANA OPraHM3aLmMmn AOMONHUTENbHBIX MYTe 3BaKy-
alWy 1 TPaHCMOPTUPOBKM NOMAPHbIX NOAPA3AENeHNI, TaKe BbINOHAETCA MOHOMWTHBIM. [1py apMm1poBaHuKM uc-
nonb3yetcA apmatypa knaccos A240C n A4OOC.
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Tabnuua 5.8 CBeieHHbIE KOHCTPYKTUBHbIE XapaKTEPUCTUKM HECYLLMX KapKacoB
[L/1A1 pacCMaTpUBaEMbIX anbTepHaTMB

Pasmep | Crpou- | O6wwmit | Bbicota | YaenbHas MeTannoeMKocTb | YaenbHas
AYelikn | TenbHaA | rabapwT, | 34aHUA, | KOHCTPYKTMBHbLIX 3NIeMeH- | nnowagp

CeTKM | BbICOTa, MM M TOB K 06LLe¥ nnowaam orHesa-
KOMOHH, MM 3[aHuA, Kr/M? LLIUTHOM
M MOKpacKu
OchoB- | Bropo- | Wroro Ha M?
Hble CTeneH-
Hble

75x75 710 1010 73,890 26,7 043 | 2713 0,667

15,0x7,5 860 1160 76,740 | 3155 034 | 31,89 0,707

7,5x7,5 250 950 73,390 - 0,15 015 -

15,0x7,5 1100 1650 86,050 - 0,15 0,15 -

-

B .

5.5 KoHCTpyKuMM Noa3eMHbIX ITaXKeu

B 3paHum npeaycMoTpeHO ABa YPOBHA NOA3EMHbIX JTaren, Mcnonb3yemble ONA pasMeLleHnA NapKKUHra nerkoBblX
aBTOMObUNEN COTPYOHWKOB 3[aHUA N KNTMEHTOB, @ TaKMe O1A 0praHn3aulnm NoACO6HLIX MOMELLEHUI 1 KaMmep Tex-
HOJTIOrn4yecKoro OﬁOpyﬂOBaHVIH.

Mofi3eMHbIe 3TaMM KaK NpM CTasbHOM, TaK 1 NPU Kene306eTOHHOM BapuaHTe KapKaca BbINOJHATCA NONHOCTLI0 U3
MOHOSIMTHOr 0 Xene306eToHa.

MoCKoMbKY TPAHCIALMA YCUMWIA OT 0CHOBHOT O KapKaca 34aHuA Ha dyHOaMeHThl 06ecrieunBaeTcs Yepes nog3eMHble
YPOBHU, B UX apXMTEKTYPHO-MIAHUPOBOYHbIX 1 KOHCTPYKTUBHBIX PELLIEHWAX HACTEAYETCA KOIMUECTBO M pacnono-
EHWE KOMOHH ANA PasHbIX CXeM.

BHelLHVe cTeHbl MOA3EMHOM YacTW 3[aHMA BLIMOMHAIT KaK OrpamAaloLLyio, Tak U HeCyLLylo QYHKLMIO, yOepHu-
BaA HOKOBOE [aBreHune rpyHTa 06paTHOM 3ackinku. MPUHATAA TOMLUMHA BHELUHWX CTEH MOA3EMHbIX 3Tamen —
400 MM. MpuHATaA Mapka beToHa cocTaenaet C30/35, a nonyyeHHbIN B pesynbTaTe pacyeTa KoahdULMEHT apMu-
pOBaHUA CeveHnA — 44,78 Kr/M®. B MOHONWTHBIX KeNne306eTOHHbIX KONMOHHAX M ALPOBOMA YaCTW NOA3EMHbIX 3Tarei
30aHuA ucnonb3ayetcA betoH Mapku C30/35 ¢ npoueHToM apMupoBanua 131,4 Kr/m>.
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9.6 OyHpaMeHTbI

C y4eTOM OMMCAHHOM CIOMHOM UHKEHEPHO-Te0M0rNYecKoi 06CTAHOBKM 1 MPeLNnonaraemMoro Hasu4uma cyLiecTBy-
IOLLMX 30aHWIA PAAOM C y4aCTKOM CTPOMUTENbCTBA, (yHAAMEHTbI ANA BCEX BapUaHTOB anbTepHATVB NPUHATHI Ha by-
POHabuBHbIX cBaAX. PacyeT bbin Npon3BeieH B LIENIOM ANA CUCTEMbI 3AaHMe-0CHOBaHME. [Tpy 3TOM 6bI0 NPUHATO,
4TO BOKPYT 3A4aHWA 06yCTpPanBaETCA CUCTEMA KOMbLIEBOrO APEHAMa, NPENATCTBYIOLLAA BO3MOMKHBIM PE3KUM U3Me-
HEHWAM YPOBHA MPYHTOBbIX BOA 1 BO3HWKHOBEHMIO HappaxkHOro addekTa.

lMonyyeHHan B pe3ynbTaTe pacyeTa [avHa CBal B rpyHTe cocTaBnAeT 25 M, a anametp — 0,62 M. Vcknioyenwe co-
CTaBnAeT ANIMHHOMPONETHAA CXeMa MOHOMMTHOI O KeNne306eTOHHOM0 KapKaca, FAe UCMoNb3yeTcA KOMOUHaLMA ABYX
TMNOB cBait — AuameTpoM 0,62 v 0,82 M. Takoe peLLeHue HbiNo NPUHATO 13-3a NOBLILLEHHbIX HArPY30K Ha NOJOLLBY
30aHVA BCNeACTBYE YBEMYEHHOM0 COHCTBEHHOMO BECA KOHCTPYKLIWA.

CBan 0bbeanHeHbl B rpynnbl y4acTKaMu NAWTHONO MOHONMWTHOMO ¥ene306eTOHHOr0 POCTBEPKA C NMPUMEHEHNEM
6eToHa Mapkm C25/30. MapKupoBKa CBait v y4acTKOB MAWTHOMO POCTBEPKA AA Pa3fNyHbIX BApUaHTOB peLLeHnA
OCHOBHOr0 HECYLLIEro KapKaca npveefeHbl Ha puc. 5.21-5.24, @ KOHCTPYKTUBHbIE XapaKTepUCTUKKM — B Tabn. 5.9.

Tabnuua 5.9 KoHCTPYKTUBHbIE XapaKTEPUCTUKM CBAl M MAWTHBIX Y4aCTKOB POCTBEPKA

MapkupoBKa Ha Coan A
CxeMa pMUpoOBaHue
cxeme d (Mm) Csai B rpynne, Wt (kr/M?)
A 620 1 174
b 620 2 174
Kapkac c npumeHeHveM C 620 3 M74
CTanbHbIX KOHCTPYKLMIA i
npu ceTke 7,575 M Anpo 620 57 74
HecTKoCTK 1 '
Ao 620 20 174
HECTKOCTM 2
A 620 1 116,1
b 620 3 116,1
. C 620 4 116,1
MoHONWTHBIN *Kene3obe-
TOHHbIV KapKac C CETKON r 620 5 116,1
75x7,5
XM n 620 6 16
Anpo 1 620 78 116,1
Anpo 2 620 20 116,1
A 620 1 174
b 620 2 17,4
Kapkac ¢ npumeHeHnem
CTanbHbIX KOHCTPYKLMI C 620 4 N7.4
75x15
MPA CETHE faxT3 M Ainpo 1 620 52 174
Anpo 2 620 20 17,4
A 620 1 116,9
) 620 3 116,9
MOHONMTHBIN Mene3obe- C 820 3 1169
TOHHBIV KapKac C CETKOM
75x15 M r 820 6 116,9
Anpo 1 820 a 1169
Anpo 2 620 20 116,9
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PucyHok 5.15 BapmaHT KapKaca ¢ npuMeHeHneM CTanbHbIX KOHCTPYKLMIA Npu ceTke 7,515 M.
MapKVpOBOYHbIN MIaH HECYLLMX KOHCTPYKLMI NepeKpbITUA TUMOBOIO 3Taa (ypoBHu 3-18)
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PA3JEN 6. MPOrPAMMA CTPOUTEJIbCTBA
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6.1 UcxopHble nonoxKeHusa

YunTbiBanA Lienb M 3344 UCCneaoBaHus, paapa60TKa HOMEHKATypbl 1 NoC/ie40BaTe/IbHOCTU BbIMOSTHEHUA CTPOU-
Te/TIbHO-MOHTaXHbIX pa60T, a TaK¥e onpepesieHne CPOKOB CTPOMUTENbCTBA OCHOBLIBAINCH Ha CneayloLwnX NpUHATLIX
MONOHEHNAX:

+ [1nA BCex Bap1aHTOB KOHCTPYKTUBHbIX PELLEHWI NPUMEHAIOTCA 04MHAKOBbIE NMPUHLMMLI TEXHONOM MK 1 Op-
raHu3auum CTPOMTENbHOMO Npov3BoAcTBa. [pUHATAA cxeMa BO3BEAEHWA YKPYMHEHHO npedycMaTpuBaeT
nepBooYepeaHoe 06yCTPONCTBO HYHOAMEHTOB ¥ NOA3EMHOM YacTU 3[aHWA, NOCNe Yero BbINOMHAETCA HAf-
3eMHbIV KapKac.

+ Byyet bepyTcA T0NbKO OCHOBHbIE CTaTbM 3aTPaT M OCHOBHbIE 3Tanbl NpoLecca, CONyTCTBYIOLLME LKy BO3BE-
AeHuA 30anua. [lepBooyepeHOe BHYMaHWE YOENANOCh TEM NO3MLIMAM, KOTOPbIE 3aBUCAT OT KOHCTPYKTUBHOMO
PeLLeHNA KapKaca 3aHyA 1 Pa3nuyHbl ANA BapMaHTOB Kapkaca.

- [lna Bcex anbTepHaT1B NpeayCcMoTpeHbl 0AMHaKoBble BUAbI CTPDOUTENIBHBIX pa60T M uxX nocnenoBaTenbHOCTb,
a TakHKe UCNnonb3ylTcA 0AMHAK0BbIe KOMMJIEKTbI CTPOUTENIBHO-MOHTaHbIX MEXaHNU3MOB U I'IpVICI'IOCOﬁJ'IEHVIVI.

« CunTaeTcs, 4To NpW CTPOUTENBCTBE NPEAYCMOTPEH NPeABapUTENbHbIN 3aKa3 BCEX MaTepuaros, TEXHONOr4e-
CKOro 060pyA0BaHUA W Orpam AalOLLMX KOHCTPYKLMIA. ITO MCKII0YaeT TeXHOMOrMYECKMe NepepbiBbl U MPOCTOM
060py[0BaHMA U3-33 HEO6ECNEYEHHOCTH pecypcamu.

+ OcHalLieHue 1 KOMNJIEKTHOCTb BpUraf NPOM3BOAMTCA B OMHHOM 06beMe TakinM 06pa3oM, HTobkl 0becneyumnTb
PaBHOMEPHOCTb MOTOKOB W 0CBOEHME GPOHTA CTPOUTESIbHO-MOHTaHKHBIX PaboT.

« [1nA 0bycTpoCTBa MOHONMMTHBIX YKeNe306eTOHHBIX KOHCTPYKLMIA MCMOMb3YIOTCA CBApHbIE KApKachl 3aBOACKO-
0 U3roTOBNEHUA U BA3AHHBIE HA CTPOUTESNbHOM yyacTKe. [Tofaya beToHHoM cMeck obecneymBaeTcaA 6eToHO-
HacocoM.

. OTﬂpaBHbIe MapKM KONTOHH CTaJIbHOr 0 KapKaca UMeIoT BbICOTY Ha TPW 3TaMa. banku, B T4, AnA AONuHHONponeT-
HOM CXeMbl, NOCTaBAAIOTCA Ha CTpOl/ITeJ'IbeIVI Yy4acCToK corjiacHo rpad)m(y CTpouTenbCcTBa eAnHbIMK 0TNpaB-
HbIMW MapKaMu.

- [onada MaTepuanoB ¥ 3M1eMEHTOB KOHCTPYKLUMIA Ha BLICOTY OCYLLECTBAAETCA ABYMA BaLeHHbIMK KpaHaMmu,
YCTAHOB/IEHHBIMM MO MPOTMBOMOMOMHBIM TOPLAM 3AaHUA. MaKcuMarbHaA OpUEHTMPOBOYHAA MPOMU3BOaM-
Te/bHOCTb Karaoro KpaHa 100 NobeMoB B fieHb.

+ [1nA NNOCKOCTHBIX MOHOMMUTHBIX NIUT NEPEKPLITUA UCMONb3YIOTCA TEXHONOMMYHARA BLICOKOOHOPOTHAA KPYMHO-
6no4Han MoaynbHan cbopHaa onanybka.

» TexHonornyeckoe u MHM¥EHEepHOoe 060py,qosaHV|e, BHYTPEHHEE 3anoJiHeHne n d)acaﬂ,HbIe CNCTEMbl MOHTUPYIOT-
CA B 3[1aH1M balLeHHbIM KPaHOM TONbKO MoCe MoJsiHoro 3aBepLueHnn p860T N0 0CHOBHOMY HeCyLleMy KapKacy
C nofja4en Ha KOHCO/bHbIE NOAMOCTM.

Onpenenem/le CPOKOB CTPOMTENIBCTBA HE BKJTI04ao B cebn NyCKOo-Hanago4vHole pa60TbI n paﬁOTbI M0 BHELWHUM ynyy4-
LLIEeHMAM, TaKNM KaK CeTn, 03eNleHeHne 1 6J'Iar0yCTpOl7ICTBO TeppuTopun, noabe3fHble NyTM N T.N.

6.2 TpuHATbIE HOPMbI BpEMEHU BbINOJIHEHWA CTPOUTEJIbHO-
MOHTaXHbIX pabot

B HacToALLEM UCCNe0BaHMM C LieNblo HanbonbLLero I'IpVI6}'|l/I)-KeHI/IF| K peasibHbIM yC10BMAM HOPMbl BDEMEHW BbINOsI-
HEHMA CTPOUTENIbHO-MOHTAHKHbIX p360T bbinm MPUHATHLI N0 CBEAEHHbLIM pe3yNbrataM FIDEJ:U'IOH(EHMPI noapAa4YMKoB 1
OnbITy BO3BeAEHNA aHanor YHbIX HOHCprHLlI/IPI.

MoHTaX MeTannoKOHCTPYKLMIA:
+ KonoxHb! fo 30 3neMeHTOB B ieHb Ha bpuragy.
« banku o 50 aneMeHTOB B ieHb Ha bpuragy.
« CBA3u no 40 3neMeHTOB B fieHb Ha bpuragy.

YKnaaKa Hactuna un npmBapmBaHne aHKEPOB HEMOCPeACTBEHHO Yepe3 HAaCTu.

+ MoHTa NpodMNMpoBaHHOM0 HACTMNA AN NANUT NEPEKPLITUA, C NPOSIETaMM He TpebyioLLMMM nofiBeeHNA [o-
MOMHUTENbHBIX BpEMeHHbIX onop — [o 400 M2 B AeHb Ha bpuragy.

« [pvBapuBaHm1e yNopHbIX aHKEPOB HENOCPEACTBEHHO Yepe3 NPOGUAMPOBaHHIA HACTUA K Hankam — [0 400 M?
B IeHb Ha bpuraay.
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BeToHHbIe paboTbi:
- [Nopaya cMecu 0JHUM HAacOCOM MPM UCMONb30BaHUM CTanbHOro HacTina — 1 120 M B fieHb Ha bpuragy.
- Mpu ucnonb3osaHuu onanybrku — 300 M3 B fieHb Ha bpuragy.
« MoHTax onany6ku — 400-600 M? B ieHb Ha bpuragy.
- YcTaHoBKa apMaTypHbIX kapkacos — 0,4-0,75 T B oeHb Ha bpuragy.
OrHe3alumTa CTanbHbIX KOHCTPYKLMIA:
+ 06ycTPOICTBO OrHE3aLWMTHBIX NKT — 25-35 M? B AieHb Ha 1-ro paboyero.
« LleMeHTHOe 1 BEpPMVKYMTOBOE HanblfieHue ToNWmnHoM 1o 2-40 M2 B fieHb Ha 1-ro pabouero.

+ [oKpacKa orHe3aLnTHbIM MeHOYHBIM NOKPLITUEM IMHENHBIX 31eMeHToB — 0,75-1,5 nor. M/4 Ha 1 cnoi Ha 1-ro
paboyero.

6.3 TexHonorus v nopAgoK npoBeAeHUA pabot

CocTaB v nocne10BaTeNbHOCTb MPOBEAEHNA CTPOUTENBHO-MOHTaXHbIX PaboT NoKasaHsl B Tab. 6.1, a Takke npo-
WNNIOCTPMPOBAHbI Ha KaneHaapHbIX FpaduKax puc. 6.1-6.4.

Pesynbrathl pacyeTta nokasanu, YTo 06Llan 0pUeHTUPOBOYHAA NPOLOMKMUTENBHOCTL CTPOUTENLCTBA ANA anbTep-
HaTVB C MPUMEHEHNEM CTaNbHBIX KOHCTPYKLUMIA NPaKTUYeCKM ofuHarkoBan — 130 Heaenb AN KOPOTKOMPONETHOM
cxeMbl W 126 Hepenb — ANA ANMHHONPONETHON. BpeMA Bo3BeAEHWA 30aHNA NPU PELLEHMAX KapKaca B MOHOIMTHOM
¥ene3obeToHe HamMHoro 6onblue 1 gocturaet 151 Heflenu. Takum 06pa3oMm, UCMOb30BaHKeE CTaNbHBIX KOHCTPYKLMIA
B COYETAHWM C [/IMHHOMPOSIETHOM Mal03/1eMEHTHOM KOMMOHOBKOW CXEMbI MO3BONAET COKPATUTL CPOK CTPOUTENb-
cTBa Ha 20 % no cpaBHEHWIO C ¥ene306eTOHHLIM Bap1aHTOM pelLeHns Kapkaca. [11A BbInosHeHUs paboT no caMmomy
Ha[13eMHOMY KapKacy TpebyeTca oT 22 HefieNlb NPY ero BLINOSIHEHWM B METASIIMUYECKUX KOHCTPYKLMAX, U A0 46 He-
[eNb — NpU BbINOSIHEHMM B HeNe300€TOHHBIX.

TexHonorus, 06beMbl 1 Npoao/IKUTENIbHOCTb NpoBeAeHNA pa60T [NA BCeX MHbIX COCTaBNAOLLMX 3/1IeMEHTOB 30aHNA
— OTAEJIKK, YCTAHOBKU MHHKEHEPHOI O 060py,ElOBaHVIH, npoKnagxkn HOMMyHl/IHaLlVIVI M T.N. — ABNAKTCA 0JNHAKO0BbLIMA
[ONA BCeX a/lbTePHATUB N HE 3aBUCAT OT KOHCprKTVIBHOI;I CXeMbl.

Tabnuua 6.1 BpeMa 1 CPOKM CTPOUTENLCTBA ANA Pa3NUYHbIX aNbTepHATUB

KopoTKkonponeTHas cxema JnuHHonponeTHaAa cxeMa
JTan cTpoutenb- (7,5%7,5 M) (7,5%15 M)
CcTBa CranbHow . CranbHow .
Hene306eToHHbIN KapKac Hene3o6eToHHbIN KapKac
KapKac KapKkac

[TogroToBKa nno-
LWaaKm v paboTbl 9 Hepenb
HYNeBoro UMKna
lMoa3eMHan YacTb
30aHuA
Hapn3eMHbIn
KapKac
Orpaxgatowme
KOHCTPYKLMM
3aBepLLeHune
KPOBNW Ha Hefene 70 9 65 89
NQ
OKoH4aHue
CTPOWTENbCTBA Ha 130 151 126 151
Hepene N

24 Hepenn

26 Hepenb L6 Hepenb 22 Hepenu L6 Hepenb

27 Hepenb

W3 Tabn. 6.1 BUAHO, YTO UCMONb30BaHME CTaNbHOMO KapKaca No3BOMAET YCTAHOBKY OrpaM AaoLLMX KOHCTPYKLMIA 1
KPOBNW Ha 6onee paHHeM 3Tare, YeM B *Kene306eTOHHOM BapuaHTe Kapkaca — C onepexeHveM Ha 21 v 42 Hegenu
A71A KOPOTKOMPOMETHOM W ANMHHOMPONETHOM CXEM COOTBETCTBEHHO. 3TO MPUBOAUT K 3HAUUTENIBHOMY CHUMEHMIO
PUCKOB, CBA3aHHbIX C BO3AEMNCTBMEM Ha HE3ALUMLLEHHBIM KapKac MOroAHbIX YCOBMIA, U M03BO/AET paHbLUe HavaTh
BHYTPEHHWE 0TOENOYHble PaboThl. Takoe 06CTOATENLCTBO ABNAETCA 3HAUUTENbHLIM MPEUMYLLECTBOM B YCTIOBUAX
XOMOAHOM 3UMbI U KapKoro ieTa B YKpauHe 1 No3BosAeT chepeyb CPefCTBA U Ka4eCTBO KOHCTPYKLMNA.
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B ocHoBy nccnenoBaHmMA bbiv 3an0meHbl Hanbonee aQHeKTUBHbIE KOHCTPYKTUBHBIE PeLLeHUA ANA Kamaoro pac-
CMaTpVBaeMoro BapuaHTa KapKaca 3aaHva. [InA AeBenonepa BarHO HalTV ONTUManbHoe peLLeHune, KoTopoe bbl
obecneynBano MakCMMarbHyIo 3KOHOMWYECKYIO BbIr0AY. [InA 3T0ro [OMHHbI ObITb MPUMEHEHBI COOTBETCTBYIOLLME
3KOHOMUYECKME MOAENN CPaBHEHNA.

CpaBHMTeJ’IbeIVI aHanm3 obLen cToMMocTH Pa3/INYHBIX KOHCTPYKTUBHbIX pELIJeHl/lVI — BCErAa foCTaTOYHO CNOMHBIN
npouecc BBMay Hann4ymA HOMbLLOr0 KoNnyecTaa Pa3INYHbIX d)aKTOpOB, KoTopble HeobxoaMMo NPWUHATb BO BHMMa-
Hue. CVITyaLLVIH 3HAYNTENIbHO YC/TIOMHAETCA TEM 06CTOATENbCTBOM, YTO COBPEMEHHOe MHOroaTaxHoe O¢VICHOE 30a-
HKe camo no cebe ABMAETCA MHOMOKOMMOHEHTHOM KOMMN/IEKCHOM CUCTEMOW. Ka bl M3 KOMMOHEHTOB BAMAET Ha
CTPYKTYpPY CTOMMOCTW, 4TO €LLe 6onblie 060CHOBLIBaET adKTya/IbHOCTb [eTajlbHOro 3KOHOMUYECKOro aHann3a npm
Bbl60pe ONTUManbHbIX KOHCTPYKTUBHbIX pELLIEHVIVI Ha CTann KoHuenuunun.

OKoHYaTenbHaA GaKTNyecKan CTOMMOCTb 3[aHWA BCerja CBA3aHa C 0NTUMM3aLMel 3aTpaT BO BpeMA BO3BEAEHNA 1
HenpeaBWOEHHBIMM CTaTbAMYW PACX0A0B, NO3TOMY BCEr/a OTINYAETCA OT CMETHOM CTOMMOCTH. TeM He MeHee, HacTo-
AlLiee UCCNeA0BaHMeE He YTPauMBAET CBOI0 aKTYaNlbHOCTb, T.K. YNOMAHYTbIE 06CTOATENBCTBA NPU UX HaNU4UK byayT
MMETb NPaKTUYECKM O[IMHAKOBOE NOMPaBOYHOE BAWAHWE Ha BCE aslbTEPHATVBLI KOHCTPYKTUBHbIX peLleHuid. Kpome
TOro, HenmpeBMAEHHbIE PaCX0Abl B AaHHOM UCCNeA0BaHNM YYTeHbl 0TAENbHBIM MYHKTOM 3aTpar.

|_|pl/| KOMIMJIEKCHOM pacyeTe CTOMMOCTU NpMHUManacb BO BHMMaHMe pasHnLla TpYA0eMKOCTU U MaTepualbHblX 3a-
Tpat AnAa pasinyHbIX peLIJeHl/IVI, B/IMAHNE NX KOHCTPYKTMUBHBIX 0cobeHHOCTel Ha CTOMMOCTb BTOPOCTENEHHbIX 31e-
MEHTOB, a TakHe B3aMOCBA3b CTOMMOCTKM CO CKOPOCTbI0 CTPOUTENBbCTBA.

Mo KaM[OMy BapuaHTty b npov3seneH KOHCprKTVIBHbII;I aHanu3 1 Bce HeobxoaMMble pac4yeTbl OCHOBHbIX 3/1€-
MEHTOB HeCyLLiero Kapkaca u dJyHﬂaMeHTOB, Ha OCHOBE Yero BbYMCIIEHbl 0O BEMBI matepuanos u pa60T. HOTPE6-
HOCTW B Matepuanax 1 TpyA0eMKOCTb /1A BTOPOCTENEHHbBIX, OrpaMaroLimx HOHCprHLll/Il‘;I, 3aN0JIHEHNA, OTAENTKU U
BCEX Opyrux no3unLmii bbinn paccHymMTaHbl NCX0OA N3 apPXUTEKTYPHO-NTAHMPOBOYHbIX pELLIEHVII7I M NMPUHATBI COracHo
TEXHWYECKOMY 3aaHnio U faHHbIM 06beKTOB-aHanoroB. [laHHble OTHOCUTENBHO HEOBXOMMOTO 060py,qoaava n
OCHaLLleHVA 34aHunA bbinn NoNy4YeHbl TAKUM e €nocoboM Ha 0CHOBE M3BECTHbIX yaenbHbIX nokasatenen. 0TensHo
ObInn paccymnTaHbl CyMMbI 3aTpaTt NOAroTOBMTENIbHOIO Nepmnoaa 1 HenpenBuaeHHbIe pacxoAbl, COCTaBnAKLINE He-
HOTOprVI d)I/IKCVIpOBaHHbIlZ ﬂpMHHTbIVI NPOLEHT OT 06LLer CTOMMOCTM 3[1aHMA UCXoaA U3 NPaKTUKKU CTPOUTENBCTBA.

7.1 TpuHATaA MeToAMKa LileHO0bpa3oBaHMA

MpOoeKT onMcbIBaEeT NOTEHUMANBbHOE OGUCHOE 3[aHKMe Kiacca «Ax, MNaHWMPYIOLLEECA K MOCTPOMKE B LIEHTPAsbHOM
[en0BoM paroHe Knesa. [103ToMy NpUHATBIE PeLLEeHNA OTHOCUTENBHO HOMEHKNATYPbI NO3WLMIA, NPUMEHAEMBIX Ma-
Tep1arnoB 1 YPOBEHb LieH COOTBETCTBYIOT AeBENIONEPCKUM CTaHOapTaM AnA 0GUCHbIX 3[aHWI BbICLLEr0 Kiacca, op-
raHW30BaHHBIX MO MPUHLMMY OTKPLITOM0 NPOCTPaHCTBa.

Bce pacueHKu, ucnonbayeMble 1A pasnuyHbIX PeLeHni, bbinv MPUHATHI N0 cocToAHMIo Ha T kB. 2013 1. AnA ycnosui
CTPOMTENBCTBA B LieHTpe KneBa pbiHOUHBIM METOAOM MyTEM 0npoca NOCTaBLLVMKOB MaTepuanos 1 ycnyr. HekoTo-
pble MO3ULMK LieH BbiK MOsYyYeHbl MO JaHHLIM NPe/IOEeHU  HelaBHO NPOBEAEHHbIX TEHAEPOB Ha aHanornyHble
30aHuA. be3ycnoBHO, NPUHATLIE B JAHHOM WUCCIe0BaHMM PacLIEHKM NOABEPHHeHbl KoNebaHWAM, B 3aBUCUMOCTM OT
CNIOMHOCTM MPOEKTA M CUTYaLMM Ha pbiHKe. lpu pacyeTax Ana NPUHATMA pearbHbIX YNPaBNEHYECKUX PeLleHui o
BO3MOMHOCTM MHBECTUPOBAHWA OHM MO//IEMAT YTOYHEHMIO 1 aKTyanmsaLmm.

OCHOBHbIE pacLeHKU, 1Cnosb3yemble B NPOeKTe, NpeacTasneHbl B Tabn. 8.2.

7.2 PbiHOYHbIe ycoBUA

YKpamHCKan CTPOMUTENbHaA 0TPACIb NEPEHMBAET CIIOMHBIA NEPUOL, KOTOPbI Noce0Ban 3a GUHAHCOBLIM KPU3U-
COM 2[]08 r. O,ElHaKO MHOrne CTpouTesIbHbIE KOMMNaHM 1 NOCTaBLUNKK CMOTIN I'IpVICI'IOCOﬁI/ITbCFI K U3MEHAKLWNMCA
YCNoBWAM Bnarofapa yiyulieHnio 3GhEeKTUBHOCTI PaboTkl U UCMONb30BAHMIO HOBbIX TEXHOMOr M. Take nepeoc-
HalllaTb 0CHOBHbIE MPOM3BOACTBEHHBIE (OHMbI 3aCTaBNAET KOMNAHUM-YYaCTHUKM CTPOMTENLHOMO PbiHKa 06pa3o-
BaBLUAACA MOTHaA KOHKYpeHTHanA cpefa. [pon3BoaUTENM CTPOUTENBHLIX MaTepUasnoB Bee bonee OpueHTMpYyIoTCA
Ha NoTPeBHOCTY M Pa3BUTME BHYTPEHHMX PbIHKOB CObITA. KpoMe Toro, 0Xm1aaeTcA NPUTOK BHELIHWX MHBECTULIMI B
CBA3M C BHELLHENO/MTUYECKOM OPUEHTaLME YKPaUHBI 1 NOBBILLIEHMEM UHTEPECA K HElA CO CTOPOHbLI EBPONEICKOro
coobLiecTsa.

7.3 CToMMOoCTb OCHOBHbIX NOAr0TOBUTEJIbHbIX p860T

Kak npaBmio, CTOMMOCTb OCHOBHbIX MOArOTOBUTENbHBIX PAboT, BKMIOYaA yNpaB/eHue CTPOUTESbHBIMU paboTamu
1 060py0BaHMe CTPOUTENBHOM NIOLLAAKM, COCTaBASAET 0KoMo 7 % oT obLueit cToumocTu. KpoMe Toro, B 3Ty cTo-
MMOCTb BKJIIOYAIOTCA 3aTpaThl Ha TexHonormyecKoe 06opyaoBaH1e 1 yyeT TOro, YT paboTl BEAYTCA B COMHbIX
ycnosuAx . Kuesa.
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7.4 IKoHOMMUA, oOCTUraeMan COKpalieHueM npoaonKnTenbHOCTU
cTpouTenbCTBaA

CTporo roBops, 0xu1aaeMan npubbiib 0T CTPOMTEILHOMO 06bEKTA BCEra 04eHb CUMbHO 3aBUCKT OT BbIBPaHHOM
CTpaTerum MHBECTOPA U NO3WLMOHMPOBAHWIO MM CBOErO NPO/YKTa Ha pbiHKe. OAHAKO B TO e BpemA clefdyeT npu-
3HaTb, YTO 3KOHOMUYECKWIA 3bdEKT, nonyyaeMbiit bnarofaps 6onee CKOPOMy 3aBEpLUEHMI0 CTPOMTENbHLIX Pabor,
ABNAETCA NOOMMTEbHBIM NPU 1060V CTPATErn MHBECTUPOBAHMA.

7.4.1 CHu:KeHMe CTOMMOCTU 3ae€MHbIX CpeacTB

I'IpM npuBneYeHnn 3aeMHbIX CPencTs d)l/lHaHCOBble pacxodbl Ha peann3aunio NpoeKTa MOryT 3Ha4YMTeIbHO BO3pa-
cTv. Ha dJVIHaHCOBbIe pacxodbl B/IMAKT pa3Mep I'IpOLLEHTHOVI CTaBKW 1 nepuog 3aiiMa, KOTOprVI, B CBOIO o4epenb,
onpenenAeTca CKOPOCTbio CTPOUTENLCTBA. B uenax CpaBHEHWA BapMaHTOB d)I/IHaHCOBbIE' pacxoabl No KpeanToBaHUIo
MPUHATBI 15 %, ucxoQA M3 CTOMMOCTM 3aeMHbIX cpencTs. [anee gaHHan CyMMa yMeHbLLaeTcA nponopunoHanbHO
COKpalleHuto nepmnona CTpouTenbCTBa Mo CPaBHEHUIO C Havbonee OUTeNbHbIM nepuoaoMm.

Ho pae npu d)VIHaHCVIpOBaHl/IVI CTpouTenbCcTBa bes npuBe4YeHNA KpeaAnTHbIX CPEACTB boree OauTeNbHbIE CPOKM
CTpouTeNIbCTBa NPUBOAAT K T.H. «M3[EPHKKAM YTPaAYEHHbIX BO3MOMHOCTEW», CBA3AHHBLIM C HEBO3MOMHOCTbIO Aafb-
HewnLwero MHBECTUPOBAHNA nmbo YX040M NOTeHUManbHbIX apeHaTopoB NUn n0HynaTene17|, He MMEILLINX BO3MOMXK-
HOCTW MOaTb TaK A0/ 0.

7.4.2 bbicTpas okynaeMocTb

I'IpM [0CTaTO4YHO BbICOKOM Crpoce Ha OdJVICbI Knacca «A» paHHee 3aBepLleHne CTponTEeNbCTBA NO3BONAET 6bICTp€‘e
BO3BpallaTb MHBECTULIMM OOXOA0M OT apeHdbl, @ TakKe TakuM 06p330M KOMIMEHCMPOBaTb CTOMMOCTb 33aEMHbIX
cpeacTs. [lnA uenen HacToALLEro NUMAOTHOMO UCCNedoBaHNA B pacyeT He BK/OYEHbI MEXaHU3Mbl BO3BpaTa MHBE-
CTUUMIA OT bonee paHHEM Ccha4yn 3[aHNA B apeHay: BO BHUMaHWE NpMHMMAETCA TOJIbKO COKpalleHne CTOMMOCTU
33dEMHbIX CpeacTB. Yyert pasHnLbI I'Ipl/lﬁblﬂl/l 0T apeHbl MOXET CTaTb TEMaTUKOM ANA 0TAeNbHOr0 AafibHeNLLIero n3y-
YeHuA.

7.4.3 CoKpalieHnMe aAMMHUCTPATUBHbLIX PacXooB

Torfia KaKk CTOMMOCTb OCHOBHBIX MOAr0TOBUTENbHBIX PABOT PACCUMTLIBAETCA B NPOLIEHTHOM COOTHOLLEHWM K 06LLE
CTOMMOCTU CTPOMTENbCTBA, PACXO/bl KAIMEHTA KaK yNpaBneHYeCcKoi KoMaH bl B 06LLEM, TaK M HEMOCPeACTBEHHO Ko-
MaHIbl yrpaBneHnA NPOeKTOM, CBA3aHHbIE HEMOCPeCTBEHHO C 3TaNOM CTPOMUTENLCTBA, MPAMO MPOMNOPLIMOHASbHBI
BpemeHw cTponTenbCTaa. CoKpallieHre CPOKoB CTpoMTenbCTBa Ha 20 % (oKono 25 Heflenb) B TaKOM Cyyae NpusedeT
K 20 %-My CHUMKEHUIO 3aTPAT KAMEeHTa Ha yrpaBiieHne MPOEKTOM 1 Ha COlepHKaHMe CryHObl 3aKa3umKa.

7.5 BapuaHT KapKaca ¢ NnpuMeHeHUEM CTaJIbHbIX KOHCTPYKLUIMA

OCHOBHbIE eAMHMYHBIE PACLIEHKM, PUHATBIE [/ PacyeTa CTOMMOCTHbIX NapaMeTPOB BapuaHTOB HECYLLIEr0 KapKaca
C MPYMEHEeHMEM CTafIbHbIX KOHCTPYKLMIA, NpeacTaBneHbl B Tabn. 7.1.

LleHbl Ha MPOTVBONOMAPHYIO 3aLLMTY 1 BTOPOCTENEHHbIE KOHCTPYKTUBHbIE 31eMEeHTLI NpuBeAeHs! B Tabn. 7.2. Mpu-
HATaA CTPYKTYpa cebecTOMMOCTM CTaNbHbIX KOHCTPYKLMIA BKKOYAET 3aTpaTbl Ha MPOEKTVUPOBaHWE, U3rOTOBNEHNE,
TPaHCMOPTMPOBKY M MOHTaMK, HO HE BKIIOYAET MOKPACOYHble PaboThl.

Tabnuua 7.1 OcHOBHbIe pacLieHKM Ha KapKac C MPUMEHEHUEM CTalbHbIX HECYLLMX KOHCTPYKLMIA

Liena (rpH. 6e3 HAC)

HanMeHoBaHue Ea.
M3M. | KopoTKonponeTHas cxema [lnuHHoNponeTHasA cxemMa
Hecywme cTanbHble KOHCTPYKLUM:

[opAveKaTaHble cTanbHble yronkm C245 | TH 15600 15600
3nemeHTbI, U3roTOBNEHHbIE U3 FOPA-

yekataHoro nincta C245 ™ 13600 13760
3neMeHTbI, U3roTOBNEHHbIE U3 ropA-

yekataHoro nucra C345 ™ 14 400 14560
Monble npodunm kpyrnoro cevenuna C245 | TH 15600 15600
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PA3[EN 7. 3ATPAThI
HA CTPOUTE/IbCTBO

Tabnuua 7.2 OcHoBHbIe pacLieHKM Ha MPOTUBOMOMKAPHYIO 3aLLMTY U [pyriue KOMMOHEHTbI, OTHOCALLMECH
K CTanbHOMY KapKacy U1 nepeKpbITUAM

Liena (rpH. 6e3 HAC)
HaumeHoBanue EA. KopoTtkonponet- | [nuHHonponert-
U3M.
Haf cxeMa HaA cxeMa
HPOTMBOI'IO)'KapHaH 3alliuTa:
Bcnyumsatowmeca nokpbitma R30 M2 - -
(tuna Phoenix STS)
BenyumBatowmeca nokpeitua R60 M? 203 200
(trna Phoenix STS)
BcnyumBatowmeca nokpbitua R4S M2 - -
(tuna Endoterm 400202)
BcnyunBatowwmeca nokpsitia R60 M2 212 199
(Tuna Endoterm 400202)
BepmukynuTtHoe HanbineHune R120 M? - -
(tuna Neospray)
BepMukynutHoe HanbineHune R150 M? 383 383
(Tuna Neospray)
BepMukynutHaa namta R120 M2 - -
(tvna Ecoplast, 2 nucta no 40 mm)
BepMukynuTHaa nanta R150 M? 849 849
(tuna Ecoplast, 2 nucta no 50 mm)
OrHe3awwuTHan WryKaTtypka R120 M? - -
(tvna Endoterm 210104)
OrHe3awwmTHaA WwryKatypka R150 M2 42 4
(tvna Endoterm 210104)
BTOpOCTeI‘IeHHbIe KOHCTPYKTUBHbIE 3/IEMEHTbI:
betoH, Mapka C30/35, nogaetca HacocoMm m? 1480 1480
MpodmnmpoBaHHbIA CTanbHOM HACTW, M? 144 144
H75 ¢ TonwmHom 0,9 mm
CreprHeBas apMatypa, knacc A240C TH 8 304 8 304
CreprkHeBanA apMaTypa, knacc A400C TH 5896 5896

CTomMocTb I'IpOTI/IBOI'IOH(&pHOI;I 3allunThl, CTaNbHOro I'IpOd)I/IJ'II/IpOBaHHOFO HacT1na 1 MHbIX 3N1IEMEHTOB TaKkHe nony-
YeHa no pe3ynbraTaM HeJaBHUX TEHAEPOB N AaHHbIX Crelnann3nmpoBaHHbIX NOCTaBLLMKOB.
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7.6 ene306eTOHHbIM KapKac

OcHoBHble PacUEeHKM Ha OCHOBHble KOHCTPYKTMBHbIE 3/IEMEHTHI, MCMO/ib3yeMble B Ha3eMHOM 4YacTu KapKaca
¥ene306eToHHOro BapMaHTa CXeMbl, NPUBEOEHbLI B Tabn. 7.3.

Tabnuua 7.3 OcHOBHbIE pacLieHKM, UCMOMb3yeMble /A OnpeaeneHns CTOMMOCTM 3/1EMEHTOB Hele306eTOHHOMo
MOHOJIUTHOIO KapKaca

LeHa (rpu. 6e3 HAC)

KopoTkonponetHasa | [lnuHHonponeTHasA
cxeMa cxeMa

En.

HaumeHoBaHu
auMeHoBaHue UM,

Hene306eTOHHbIE MOHONUTHbIE nepexkpbITUA:

Mnwuta TonwwmHoi 250 MM, 6eTon C30/37 m? 752 752
banka 400x850 MM, 6eToH C30/37 ¢ yue-
TOM apMUpoBaHuA 281 Kr/M®, onanyoxu 1 nor. M - 1608

pa60T, CMeCb nNofaeTcA HacocoM

Banka 500x850 MM, beToH C30/37, ¢ yue-
TOM apMm1poBaHuA 281 Kr/M?, onanybxu 1 M - 2008
paboT, CMeCb NOAAETCA HACOCOM

Banka 620x320 mm, 6eToH C30/37, ¢ yye-
TOM apMUPOBaHA 164 Kr/M3, onanybKu u M 968 968
paboT, CMeCb NOJAETCA HACOCOM

HOHOHHbI, MUNOHBI N CTEHbI

1800x500; apMmpoBaHme 184 Kr/m® M 3608 -

1200x500; apMupoBarme 184 kr/m® M 2 408 -
600x500; apmupoBaHue 184 Kr/m® M 1208 -
1500x400; apMupoBaHme 184 Kr/m® M 2408 -
1000x400; apMmpoBaHme 184 Kr/m® M 1608 -
600x500; apMupoBatve 184 Kr/m? M 1208 -
500x400; apMupoBatvie 184 Kr/m? M 808 -
400x400; apmupoBaHme 184 Kr/m? M 488 -
2000x500; apmuposaHme 181 kr/m? M - 4008
1300x500; apmupoBatme 181 kr/m® M - 2 608
1000x500; apmupoBaHme 181 kr/m® M - 2008
500x500; apmupoBsaHue 181 Kr/m? M - 1008
1950x400; apMmpoBaHme 181 Kr/m? M - 3128
1900x400; apMmpoBaHme 181 Kr/m? M - 3048
1800x400; apmmpoBaHme 181 Kr/m? M - 2 888
1600x400; apMupoBame 181 kr/m® M - 2568
1500x400; apMupoBaHme 181 Kr/m? M - 2 408
1100x400; apmupoBaHye 181 kr/m® M - 1768
800x400; apmupoBaHme 181 kr/m® M - 1288
600x400; apmuposaHue 181 Kr/m? M - 968
400x400; apmupoBaHme 181 Kr/m® M - 640
Crena TonwmHom 200 MM 2 704 704

EES
N

Crena TonwmHowm 400 MM 112 112

PacLeHKM Ha WHble KOHCTPYKTWBHbIE 3M1EMEHTHI ene306eTOHHOr0 KapKaca, He BoLlefjlve B TabiuLy, B TY. Ha
dYHAAMEHTBI, LLOKOAb, NOA3EMHBIE 3TarW v KPOBAI, MOAYYeHbl U3 AaHHbIX HeJaBHUX TEHAEPHbIX MPeNOHEHNIA Mo
aHanornYHbIM 06bEKTAM, @ TaKHKe PbIHOYHBIM METOZI0M U3 OTKPBITLIX AOCTYMHBIX UCTOYHMKOB MO COCTOAHMIO Ha 1 KB.
2013 r. onA ycnoBuiA CTPOMTENBCTBA B LIEHTPaNbHOM bu3Hec-paiioHe Kinea. TakiM e 06pa3om B3ATHI pacLieHKM 1
CTOVMMOCTb 06LLIECTPOMTENBHBIX PABOT — 3eMNIAHBIX, apMaTYPHbIX, 0NanybouHbIX 1 Ap.

n
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7.7 HeKOHCTPYKTUBHbIE 3N1€MEHTbI

EQVHWYHBIE yaenbHble pacLieHKM Ha 0TAe/bHbIE MO3WLMK, COCTABAAIOLLME CTOMMOCTb 3aHWA, NpUBEAeHs Mo JaH-
HbIM KoMnaHuu Thomas&Adamson. PacLieHKM 0CHOBBIBAIOTCA Ha aHHBIX, M3M0MEHHbIX BbILLE B pa3aene 2, v B3ATh
B hopmaTe 1 KONMYecTBe, JOCTaTOYHOM W HeobX04MMOM /1A feBesionepa Nnpy aHaau3e anbTepHaTUBHBIX BapyaH-
TOB ANA NPUHATKA peLlieHns. HoMeHKNaTypa No3uLmnin COOTBETCTBYET CTaHAAPTHBLIM 0GUCHBIM MOMELLIEHUAM Kiacca
«A», CPOEKTUPOBAHHbLIM M0 NPUHLMMY OTKPLITOr0 NPOCTPaHCTBA.

B OﬁU.LyIO CTOMMOCTb BKJIIOYEHbl TaKMe HenpeaBuaeHHbIe pacxodbl, NO3BOJIAKOLLINE I'IpVI6ﬂM3MTb nony4yeHHbIe pe-
3yNbTaThl K peaanon CTOMMOCTM 30aHUA.

CronmocTb NPOKIaAKN UHMEHEPHBIX M INEKTPUYECKNX ceTen ANA Karaoro 30aHunA pacCcymnTbIBAETCA C y4eTOM BCErO
obbema 3aaHuA, AOPa MeCcTKoCcTn n OdJVICHbIX NOMeLLEHNI. KpOMe T0ro, B O6LL|,yI0 CTOMMOCTb BKJT0YEHA CTOMMOCTb
TeNnNoo6MEHHMKOB, CUCTEM OTOMJIEHNS, KOHOWUMOHMPOBaHKUA, I'IpVITOLIHO-BbITHH(HOIZ BEHTUNALWM B COOTBETCTBUN
C HOPMATMBHbLIMU CTaHAapTaMn praVIHbI. HpOMe CTaQHOAPTHbIX 3HEPreTUYECKNUX N OCBETUTESIbHLIX YCTAaHOBOK, B
34aHnM npeaycMoTpeHa yCTaHOBKa KOMMNEKCHOM aBTOMATUYECKOM CUCTEMBI MOHWUTOPWHIA N yNpaB/ieHNA, KOTopan
0TBEYaeT KaK ﬂEIZCTByIOLLI,E‘M\/ 3aKoHOAaTeNbCTBY, TaK U TERYLLWM PbIHOYHbBIM TpeﬁOBaHMHM. TaKow KoMMNeKe BKlo-
YaeT CUCTEMDI nomapHoﬁ CUrHannsaunu, CNPUHKNEPHOro NOXAPOTYLLEeHWA, KOHTPO/IA NepCoHanbHOro octyna n
onoBeLleHnA nepcoHana, CUCTeMy 3almTbl OT NMPOHMKHOBEHWA N CUCTEMY CKPLITOr0 B/AEOHabMoaeHus, KOMMYHU-
KaLum BHELLHEN n BHyTpEHHeVl CBA3MK, a TaKMe 4N1A NepecblIKN OaHHbIX B CETb VlHTepHET.

[lnA 3aaay HacToALLEro UCCeA0BaHNA CTOMMOCTb UHHKEHEPHBIX CETEN [NIA KaXK10ro BapuaHTa 3aHus bbina npu-
HATa 0OIMHAKOBOW.

B npuHATYI0 CTPYKTYpY 06LLie CTOMMOCTM 3AaHUA He BXOAWT CTOMMOCTb H11aroycTpoICTBa W 03e/1eHeHUA NpKo-
MOBOV TEPPUTOPUM, MOAKIIOUEHNE K BHELLHWUM CETAM, 06YCTPOICTBO NOABE3A0B W CUCTEM [peHara. MpuHATan
CTPYKTYpa 00LLiei CTOMMOCTM 3[aHWA TaKMkKe He BKMYaeT B cebA pacxodbl Ha 06BbEKTLI 3HEPreTUHECKOro X03AN-
CTBa, @ TaKKe Ha Mebenb, 060pyfoBaHKe, cofepaHmne CyHbbl 3aKa3umKka, NoAroTOBKY 3KCMTyaTUPYIOLLMX Ka[ipoB,
COrnacoBaHwie, Hanorv v T.n.

7.8 TpuHATaA CTPYKTypa CTOMMOCTU 34aHuA

[inA Kark[oro BapuaHTa KOHCTPYKTUBHOT O PeLLeHA 3aHuA bblna paccumMTaHa CTOMMOCTb BCEX ero COCTaBMAILLNX
371eMeHTOB. Pe3ynbTathl NPOBeEHHOr0 pacyeTa npefcTaBneHsl B Tabn. 7.4. 06wiaa cToMMocTh 30aHUA B AaHHOM
vccnenoBaHWM Bbina NPUHATA Kak CyMMa CTOMMOCTY BCEX ero KOMMOHEHTOB, a TaKKe HenpeaBMAeHHbIX 3aTpaT 1
pacxofjoB NOAr0TOBUTENBHOMO Nepuoaa. Yuctan cToMMocTh, B CBOIO 04epe/ib, MPUHUMAETCA C Y4ETOM BO3MOMKHOM
3KOHOMUM CPEACTB V3-3a COKPaLLEHNA CPOKOB CTPOMTENBLCTBA. B AaHHOM 1cCnejoBaHUM paccMaTprBaeTCA TOSbKO
YMeHbLLEHWE 3aTpaT, KOTOPOE MOKET BbITb JOCTUIHYTO 3@ CYET COKPALLEHMA NPOrpaMMel KpeauToBaHuA. B Kave-
CTBE OMOPHOr0 OPUEHTMPA BbINO MPUHATO PELLIEHWE C CaMbIM AINTENbHBIM BPEMEHEM peanv3aLmnu NpoeKTa.

nOCKOﬂbe Lienbio HacToALLen pa60Tb| ABNIAETCA YCTAHOBNEHME pPaLMOHANbHOI0 TUMNa KapKaca 34aHnA, OCHOBHOM
dJOHyC 6biN CAeNaH Ha aNeMeHTbI CTPYKTYPbl CTOMMOCTU, KOTOPbIE B HanbonbLLe CTENeHW 3aBUCAT OT NnprUHMMaeMo-
0 KOHCTPYKTUBHOIO peLUeHnn:

- loa3emHas yacTb 30aHNA U GyHOAMEHTHI.
- HapnsemHas yacTb 30aHuA W KapKac.
- BHeLLHMe orpaxaaioLme CTeHsbl.

« BHyTpeHHwe CTeHbl.

3anaTbI NOAroToBMTENBHOI0 Nepmoaa U HenpeaBUAEHHbIE 3aTPaThI.

CTOMMOCTb MHbIX 3/1EMEHTOB 3[aHNA ABNAETCA HEM3MEHHOM ANA BCEX paccMaTpmBaeMblX BapMaHTOB, He3aBUCUMO
OoT nX KOHCprHTl/IBHOl;l CXeMbl.

7.9 CpaBHeHMe CTOMMOCTHU aNibTEPHATUBHBIX KOHCTPYKTUBHbBIX
peLleHun

CpaBHeH1e CTOMMOCTY anbTepHATVBHbIX KOHCTPYKTMBHBIX PELLEHW NpuBeaeHo B Tabn. 7.5. CTonMocTb, ykasaHHanA
B TabnviLie, BKNIOYAET TOMbKO HAA3EMHbINA HECYLLUMIA KapKac U He 0XBaTbIBAET KPOBJIIO, NECTHWLbI, PYHAAMEHTHI W
CTeHbl. TakxKe Npu pacyeTe CTOMMOCTM KapKaca B TabnuLie He y4TeH GaKTop BpeMeHU. MIHAeKchl CTOMMOCTM paccym-
TaHbl KaK [1nA 06LLMX, TaK U1 LA YACTbIX 3aTpaT, Npu 3ToM BennymHa 100 0603HauaeT HauMeHee 3aTpaTHbINA BapyUaHT
B KaMA0M Cyyae.
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PacyeT cToMMOCTU 30aHKA 6e3 y4eTa IKOHOMUM, CBA3AHHOM C COKPALLIEHWEM CPOKOB CTPOMUTENLCTBA, NOKa3ar, 4Yto
HaMMeHbLUYyI0 06LLYI0 CTOMMOCTb MMEET peLLeHue, NPU KOTOPOM MCMOMb3YeTCA Hene3006eTOHHbINA KapKac ¢ KopoT-
KuMu nponeTamun — 9 041 rpH/m2 HemHorum bonee [oporke KOPOTKOMPONETHBIA U ANIMHHOMPONETHBIA BapHUaHThl
CTasnbHOro Kapkaca — 9 229 rpH/M? 1 9 351 rpH/m? cooTBETCTBEHHO. [IMHHONPONETHBIA BAPUAHT HeNe306eTOHHOMo
KapKaca CyLLeCTBEHHO JOPOMKe BCex anbtepHaTvB — 9 531 rpH/MZ Takum 06pa3oM, No CPaBHEHMIO C HaUMeHee 3a-
TpaTHbIM peLLeHneM, pasHuLa B CTOMMOCTK cocTaBnsaeT +2,07%, +3,43 % un +5,22 % cooTBETCTBEHHO.

HOﬂyLJEHHbIVI BblLLE pe3ynbrat 0TO6pa)-KBET peanMn COBPEMEHHOI0 YKPaMHCKOro pblHKa Npn NPUHATUN peLleHnna
6e3 geTanbHOro aHanmsa ¢ Y4€TOM BCeX CYLLeCTBEHHbIX d)aHTOpOB M noaTeepHAaaeT BanuaHoOCTb HacToALLero ne-
CnefoBaHUA.

lMonyyeHHas CTOMMOCTb HeCyLLiero Kapkaca 1A 3aHnA C y4eToM CTOMMOCTH 3aTpaT NoAr0TOBUTENbHOMO Neproaa
W HenpeBMAEHHbIX NOTepb BapbupyeTcA Mexay 1264 v 1 619 rpH/MZ

+ MOHONNTHbI *ene306eTOHHBIN KapKac ¢ CeTKow 7,5x7,5 — 1 264 rpH/M? (14 % oT 0bLLiei CTOMMOCTY 3faHus);
+ MOHOMMUTHBIN ¥ene306eToHHbIN KapKac ¢ ceTKol 7, 5x15 — 1 477 rpH/m? (15,5 % oT 0bLueit cToMMocTv 3aaHNAY);

+ KapKac ¢ nprMeHeH1eM CTanbHbIX KOHCTPYKUMIA, ceTKa 7,5x7,5 — 1 532 rpH/m? (16,6 % oT obLuelt cTonMocTH
30aHuA);

- Kapkac ¢ npyMeHeHueM CTanbHbIX KOHCTPYKUWMIA, ceTka 7,5x15 — 1 619 rpH/m? (17,3 % oT obuieit cTouMocTu
30aHuA).

Kak yKka3aHo B pazaene 6.3, 06111an NpOA0NHKMTENBHOCTb CTPOMTENBHO-MOHTAMHBIX PAboT ANA Pa3nnyHbIX BapuaH-
TOB cocTaBnAeT oT 126 Ao 151 Hegenu. HauMeHbLLMI CPOK BO3BEAEHNA AOCTUIAETCA NPU ANIMHHONPONETHOM CXeMe
KapKaca C NpUMeHeHNEeM CTasbHbIX KOHCTPYKLUMI — 126 Hefienb, YTO NOACHAETCA BbICOKOM 3aBOACKOM FOTOBHOCTbIO
1 ManblM KOJIMYECTBOM 3/IEMEHTOB.

CTanbHoM KapKac C MPOMEKyTOYHBIMU KONIOHHAMW UMEET 60JIbLUE 371IEMEHTOB, COOTBETCTBEHHO, MPU O[MHAKOBOM
KoIM4ecTBe NOJbEMHbIX MEXaHU3MOB CPOK ero Bo3BefeHuA byaeT 6onblue — 130 Hefenb. CXeMbl ¢ NpUMeHeHeM
MOHOJIMTHOTO *Kene306eToHa TpebyloT CyLLeCTBEHHO BoMbLLEro cpoka cTpouTenbcTea — 151 Heaentio, YTo CBA3aHO ¢
Heobx0AMMBIM BpeMeHeM HabupaHWA NPoYHOCTY HeToHa v onanyboyHbIMK paboTamu.

Pacyet cebecToMMOCTH 30aHMA C Y4ETOM 3KOHOMUW 33EMHBIX [EHEHbIX CPEACTB CO CTABKOW KpeaWTOBaHWA B
15 % ropoBeIX MOKa3an, YTo NPy COKPaLLEHUM BPEMeH CTPOUTENbCTBA Havbonee 3GPEKTUBHLIM peLLeHneM ABNA-
€TCA KapKac C NPUMEHEHNEM CTaMbHbIX KOHCTPYKLMIA NpY KOPOTKOM nponete — 8 949 rpH/m2 CTonMocTb KBagpar-
HOro MeTpa Npy ANMHHOMPONETHON CXeMe CTaNbHOro KapKaca npy TakoM pacyeTe cocTasnseT — 9 013 rpH/M2, a B
¥ene300eTOHHOM KapKace C CETKOM KOMOHH 7,5x7,5 M 1 7,5x15 M — 9 041 rpH/M? 1 9 513 rpH/M? cOOTBETCTBEHHO.

Bonee KOPOTKMIA NEPMOS CTPOMTENBCTBA TaKMKE CHUMKAET pUCKM MHONALMK. Mpn 10 %-i1 cTaBKe MHONALMK COKpa-
LLleHWe NPOOIKMTENBHOCTY CTPOUTESLCTBA, KOTOPOE MOMKHO JOCTMYb NPY BLIBOPE KapKaca C NpYMeHeHNeM CTarb-
HbIX KOHCTPYKUWMIA, NO3BOMIUT CIKOHOMMTb 110 1,3 % 06Lwieit cToumocTvt uam 120 rpH/m? 30aHus. [laHHas 3KOHOMWA He
YUYMTbIBANACh NPV CPaBHEHWM BApUaHTOB B Tabn. 7.4 1 7.5.

7.10 3aknioueHue

AHanus ctoumocTy, I'IpOBe,D,EHHbII;I B paMKax [laHHoWM paﬁOTbI, no3sonunn caenatb 0HO3Ha4Hble 3aK/II04eHNUA OTHO-
CUTENbHO 3¢¢8I~(TMBHOCTM Pa3NNYHbBIX KOHCTPYKTUBHbIX CXEM MHOI03TaMHbIX 30aHui KOMMeEpYeCKOoro HasHa4eHnA
B yC/10BMAX 0TEYECTBEHHOI 0 PbiHKA.

CToMMOCTb MPOTVMBONOMKAPHOM 3aLLMThI CTa/bHBIX HECYLLMX 3MIEMEHTOB MO pe3y/bTaTaM pacyeTa CTOMMOCTYH Co-
ctasnAet 217 n 213 rpH/MZ, 4To 06ycnaBnMBaeT NOBLILLEHUE LieHbl KOHCTPYKLMI Ha 58 % — AnA KopoTKoNposeTHoM
cXeMbl 1 48 % — AnA AMHHONPONETHOM CXeMbl KapKaca. Takue BbICOKMe NapaMeTpbl MOryT HbiTb Bbl3BaHbI C 0AHOM
CTOPOHBI BBICOKMMM HOPMaTVBHBIMW TPe6G0BaHUAMM K Npefienam orHeCTOMKOCTY KOMIOHH 1 MEePEKpPLITUIA, a C ApYron
— BbICOKOM CTOMMOCTbIO OrHEe3aLLWThl B YCIOBMAX HEAOCTAaTOUHO KOHKYPEHTHOM Cpeabl.

B npeacTaBneHHbIX peLLieHnAX KapKaca C NPUMEHEHWEM CTasbHbIX KOHCTPYKLMIA NPOPUAMPOBaHHbINA CTanbHOM Ha-
CTUN BbIN YYTEH TONMBKO Kak HeCbEMHaA onanybKa, 6e3 COBMECTHOM paboTkl C NNNTOM Hene306eToHHOro NepexpbI-
1A, MpoBefeHNe COOTBETCTBYIOLLMX UCCNEA0BaHMIA, OTHEBbIX UCTBITAHUI M HOPMATWMBHOE PErynnMpoBaH1e MOMKET
B AasibHeMLLEM MO3BOAUTL MPUHUMATb KOHCTPYKTVBHBIE PELLEHWA C BKIKYEHWEM NPOYUIMPOBAHHOIO HacTUNa B
KOMMO3WTHYI0 paboTy, YTO MOMKET [aThb 06LLYI0 IKOHOMMIO CTOMMOCTM [0 80 rpH/M2.

MpenMyLLLecTBa NPUMEHEHWA CTa/bHbIX KOHCTPYKLMI B KapKacax MHOT03TaHbIX 3a[HUI KOMMEPYECKOro HasHa-
YeHWA 04YEBWAHbI /1A NPOEKTOB, [AE CYLLECTBYIOT NOBLILLEHHbIE TPEHOBAHMA K (YHKLMOHANBHOCTY MCNOb30BaHNA
BHYTPEHHEro NPOCTPaHCTBa, U B MeXaH13Me BO3MELLIEHWA MHBECTULIMIA KOTOPbIX UrPaeT Pojib BPEMeHHOW daKTop.
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Tabnuua 7.4 CtoMMocTb 371eMeHTOB 3a4aHnA Ha M? obLuein nnowaam (41 993 M)

ONA PasInyHbIX BApMAHTOB KOHCTPYKTUBHbIX peLIJEHVIﬁ

Mponet 7,5 m; Mponet 7,5 M; Mponert 15 Mponet 15 Mm;
CTanbHOIA Kap- MOHOJIUTHBIN M; CTasIbHOM MOHOJIUTHBIN
Kac C KOMMO3UT- | ene306eToH- KapKac ¢ Wene306eToH-
HbIMU 6anKkaMu HbIW KapKac ¢ KOMMO3UTHbI- HbIIA KapKac
Onucanue M NAuTamu no 6e36an04HbIMU Mu bankamm ¢ 6ano4HbIMU
npodHacTuny nepeKpbITUAMM W NIMTaMu No nepeKpbITU-
npodHacTuny AMU
rpH/M? rpH/M? rpH/M? rpH/M?
MonseMHan
1 4ACTb 3AHA 406 471 406 491,
Kapkac v
2 BEPXHME 1364 1125 1441 1315
3TaKM
3 Kposna 91 127 91 127
JlecTHWYHbIe
4 6nokM 52 52 52 52
Orpaxgato-
5 LLIE CTeHbl 1115 1101 1153 1300
OKHa v BHeLl-
6 Hvte f1Bepu 10 10 10 10
BHyTpeHHue
CTeHbI, Nepe-
7 FOPOMKA 1 128 126 129 132
aBepu
OTpenKa cTeH 165 152 158 153
9 | Otmenkanona 553 553 553 553
Otpenka no-
10 TorKa 255 255 255 255
PasBogka n
NOAKJIIoYeHVe
11 | BogonpoBoga 1 1 [ 1
1 BOAOOTBE-
JeHuA
CaHuTapHo-
TexHMYecKoe
12 obopynosa- 376 376 376 376
Hue
NHrKeHepHble
13 et 2280 2280 2280 2280
3neKTpuye-
14 CHUE CeTH 1264 1264 1264 1264
YcTaHoBKa
15 AMGTOBOrO 105 105 105 105
X03ACTBa
ObuwiecTpo-
16 NTENbHbIE 40 40 40 40
paboThl
/toro 8215 8048 8324 8 468
3aTpatbl noa-
rOTOBUTESb-
HOTO Nepoa 575 563 582 592
(oxkono 7,00%)
/toro 8790 8 611 8906 9 060
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Pe3seps Ha
MOKpbLITUE He-
npeaBuaeH- 439 430 445 453
HbIx 3aTpaT
(5,00%)
06Laa
CMETHas CTo-
MMOCTb CTPO-
NTENbLCTBA 9229 9041 9351 9513
M? 06LLEeN
nnowaan
30aHuA

[nutens-
HOCTb CTpO-
TeNnbCTBa 130 151 126 151
(Hepenu)
[lononHu-
TefbHble
3atparbl Mbo } )
3KOHOMMA NPy 280 0 338 0
CTaBKe
15,00 % B rof
CromMocTb M?
C Y4EeTOM Kpe- 8 949 9 041 9013 9513
OUTOBaHMA

Tabnuua 7.5 CTpyKTypa 3aTpaT HecyLLero KapKaca 3aaHus, 06Las CTOMMOCTb U YUCTas CTOMMOCTb C YYETOM
3KOHOMUM KpeaUTHBIX CPeACTB 3a M2 06LLel nnoLaam (rpH/M?)

CroumocTb 06wiaa MHpekc Yucran MHpekc
Pellenue KOHCTpYK- cToun- obLLew cTou- cTou- yncToiA
Lmnn MOCTb MOCTH MOCTb CTOUMOCTM

Mponet 7,5 M; cTanbHow

KapKac ¢ npo¢punM1poBaHHbIM
CTasbHbIM HACTWUIIOM W MOHO- 1364 7229 102 8949 100

NUTHON NAUTON

Mponet 7,5 M; ene3obeToH-
HbI KapKac C MOHOMIUTHBIM 1125 9 041 100 9 041 101,0
6e36an04HbIM NepeKpbITUEM

lponet 15 M; cTanbHOM KapKac

C NpodMAMPOBaHHbLIM CTafb-
HbIM HaCTUIIOM 1 MOHOIUTHOW 1441 9351 1034 9013 1007
nauTon
Mponet 15 M; Kene3obeToH-
HbI KapKac C MOHOIUTHBIM 1315 9513 105,2 9513 106,3

6ano4HbIM NepeKpbITUEM

TaK, NpoBefieHHbIN B UCCNe0BaHNM CPaBHUTENbHBIM aHaNN3 CTOUMOCTY C Y4ETOM TOJbKO COKPALLIEHWA MPOrpaMMbl
KpeauToBaHwWA Npu 6osiee ObICTPOM 3aBEPLLEHUM CTPOUTENBCTBA YHKe MOKa3an CyLLeCTBEHHYI0 IKOHOMMIO [eHeM-
HbIX CPEACTB A/1A PELLEHWIA C NPUMEHEHWMEM CTaNbHBIX KOHCTPYKLMIA. KpoMe Toro, yMeHbLUeH e CPOKOB CTPOUTE b-
CTBa NMO3BOJIAET COKPATUTL CPOK OKYMaeMOCTW MPOEKTa 13-3a GoNee paHHe! CAaYM B apeHAy, a TaKke CHU3UTL
3aTpaThl Ha COAePHKaHWe CTPOMTENBHOMO YHaCTKa 1 aiMUHUCTPUPOBaHUe. KapKackl 30aHuii ¢ npyMeHeHneM CTaslb-
HbIX KOHCTPYKLMIA MMEIOT TaKMKe 04eBUOHBIE IKCNYaTaLUMOHHbIE NPEUMYLLIECTBA, CBA3AHHBIE C NOBbILLEHHBIMU BO3-
MOMKHOCTAMM PEKOHCTPYKLMM, 3KOMOTUYECKOH 3 EKTUBHOCTLIO U COXPAHAEMOCTbIO B Cly4ae AeMoHTaxa. Kpome
0YEBMAHOM 3KOHOMWYECKOI BbIF0/bl, MaNo3N1EMEHTHBIE ASIMHHOMPO/IETHbIE CXEMbI UMEIOT HeMaTepuabHble npeu-
MYLLIECTBA, KOTOPbIE MOBLILLAINT KAYECTBEHHBIE MOKA3aTeNM 34aHNA — TUBKOCTb B UCMOb30BaHUM U N1aHUPOBaHUM
MPOCTPaHCTBa, aBanTUBHOCTb MO KOHKPETHOMO apeHaaTopa, YBEUYEHe MECT B NMapKUHIE W YMeHBLUEHWE PUCKOB
3a[lepHeK Npy CTPOUTENLCTBE.

Bce BbilenpuBeeHHble GaKThl YKasbiBaloT Ha HE06X0AMMOCTb U LienecoobpasHOCTb NMPOBEAEHUA KOMMNIEKCHOMO
aHasnM3a CTOMMOCTM NPU Kaa0M NPUHATUM PeLLeHNA MHBECTOPOM OTHOCUTENIbHO BbIBOpa NPUHLIMMNANBHOM KOH-
CTPYKTUBHOW CXEMbI 3[aHUI eLLie Ha CTa[MM UX KOHLENTYanbHo pa3paboTku.
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