YK 626.823.92

TEXHNKO-3KOHOMNYECKOE CPABHEHWE BAPAHTOB
BOAOC/TIMBHbIX MNOTWH MIPPOAHEHCKOW M'3C

KaHz. TexH. HayK, Aoy, KPYTJIOB I. I, uHx. KOPEBULIKUIA T. A.

Benopycckunii HauMoHaNbHbI TEXHUYECKUIA YHUBEPCUTET

BbICOKasi CTOMMOCTb MMMOPTUPYEMbIX 3HEPrOPECYPCOB U 3/1EKTPO3HEPT N,
[enUmnT B/IOTHBIX CPEACTB [/19 PacyeToB 3a 3HEPropecypchbl, a TakxKe CTPeM-
NeHVe K MaKCMMaslbHOW He3aBMCMMOCTM OT MMMNopTa Tonauea 06yCcr0BMBaIOT
HeobXoAMMOCTb pasBuUTKs B Pecnybninke Benapycb COGCTBEHHOMN rMApo3Hepre-
TUIKW.

3a nocnegHue [ecaTb feT B pecrny6/nMKe HAKOMIEeH OMbIT CTPOUTENbCTBA
F3C Ha ManbIX pekax. MmetoTcs 6naronpusaTHble ycnosusa ans cosgaHna MoC
Ha KpyrHbIX pekax 3anagHas [svHa 1 HemaH. 1cnosb30BaHNe HU3KOHAMOPHO-
ro obopyaoBaHus, a Takke YA0OHble CTBOPbI MO3BOMAKT YCTaHaBNMBATL He
MpeBbILLAoLLIME YPOBHEN NaBOLKOBbLIX BOZ OTMETKM HOPMa/lbHOTO MOAMNOPHOro
ypoBHsa (HIY) BofoXpaHUNULL, TeM CaMbIM COKpaLlas pasmepb! NOATOMNNEHHbIX
WA 3aTOMN/EHHBIX 3eMEfb.

OfHako npy NPornycKe nasBofKa K3-3a He6oNbLIOro nepenazga Mexxay Hry un
YPOBHEM MaBOAKOBbLIX BOA B HWXHEM 6behe TpebyeTcs CTPOUTENbCTBO BOJO-
CNMBHBIX NNOTUH C GOMbLUOIA ANMHOM BOJOCOPOCHOIO (PPOHTA, & 3TO BreYeT
3HauuTeNbHOe YBeNMYeHne 06bEMOB CTPOUTE/bHBLIX PaboT. YacTUYHO pelnTb
3Ty Npo6aeMy MOXHO C MOMOLLbIO ABYXbAPYCHbIX COOPYXEHWI, B pe3ynbTaTe
Yero YMeHbLLAtOTCA 06bEMbI CTPOUTENIbHLIX PAbOoT 3a CYET COKpALLEHWS AMHBI
BOZ,0COPOCHOr0 (PPOHTA rMapoysna, KPOMe TOro, OHW YNy4LuatoT YC0BMS Npo-
nycka naBojKa, CTPOUTE/NbHbIX PacxofoB cbpoca fibja, MO3BONAT YMEHbLUNUTD
pasMepbl 1 BeC 3aTBOPOB. [IOHHbIE OTBEPCTUA MOTYT ObITb WUCMONL30BaHbI A/1A
MPOMbIBA HAHOCOB, MOJIE3HBIX MOMYCKOB 1 ONOPOXHEHMA BOAOXPAHWIULLA.

B HacTosLee Bpems BeayTCA NPOeKTHble paboTbl MpogHeHckoin M3C. B co-
CTaB ee COOPYXXeHWUI BXOAWUT GeTOHHas [BYXbspYCHas BOAOC/MBHAA MIOTH-
Ha (puc. 1).

Mexgay Tem, MeTOAMKa TMAPaB/IMYECKMX PacyeToB [ABYXbAPYCHOW BOAO-
CNMBHOM NNOTUHbI pa3paboTaHa HeLOCTATOYHO: NPY ONpeAeneHnn NPonyCcKHoM
CMOCOBHOCTM ABYXbAPYCHOW BOAOCAMBHOM MNMIOTUHbI, KaK MPaBUO, BEPXHWI
APYC PaccUnTLIBAETCH Kak MOBEPXHOCTHbIN BOAOC/MB, HUXHUIA ApYC — Kak KO-
poTkas Tpy6a. OBWWMIN pacxof ABYXbAPYCHOrO BOLOC/MBA ONpefenseTcs Cym-
MO/ pacxofioB BEpPXHEro W HWXHero spycoB. OfHaKo, KakK YCTaHOB/IEHO B
[1, 2], hakTnueckuin pacxop NpeBbILLaeT pacyeTHbIN B cpegHeM Ha 20 %.

B cBA3M € TeM, YTO yKa3aHWii No pacyeTam [BYXbAPYCHbIX MIOTWH He CyLle-
CTBYET, a TaKXe Y4uTblBas, YTO BOLOCOPOCHasA MI0TUHA [0/HKHA 06ecrnevnTb
MPOMyCK 3HauYuTe/NbHbIX MaBOAKOBbIX PacXOAoB (pacyeTHbIi NaBoOfoK 3%-i
obecrieyeHHOCTN — 2250 M3/c, noBepoYHbIii 0,5%- obecneyeHHocTH — 3280 M3/c),
NbJa, a TaKKe HafleXXHoe ComnpsixeHve 6bedos, NOTPe6oBaNVCH IMAPaBINYeCKMe
nccnefoBaHns Ha mogenn. OHW 6blNKM MpoBefeHbl B nabopatopun Kadenpsbl
«["MBPOTEXHNYECKOE M 3HEPreTUYecKoe CTPOUTENbCTBO» BHTY.
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BbINO/IHEHHbIE MCCNef0BaHNS NOKasaaun, YTO pacyeTHbI NaBOAKOBLIN pac-
XO[, Yepe3 oAvH nponeTt coctansieT 281,25 m/c (2250 m%/c — uepes BoceMb
NpPoneToB) M MPOXOAMT MpPU OTMETKE YPOBHS BOAbl B BepxHeM Obede (BE)
102,23 m. OTMeTKa YpOBHSA BOAbl B HKHeM Obede (HB) — 101,75 M. Takum 06-
pa3om, nepenag mexxay yposHamu Bogbl B B n HB coctasun Az = 0,48 M, Bme-
CTO pacyeTHoro 0,75 m.
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Puc. 1. KOHCTPYKUUS BYXbAPYCHOI BOAOCAMBHOMN MNOTHHBI

MoBepOYHbINi NaBOAKOBLIN pacxod, cocTasnawwmi 410 m%c (3280 m/c —
yepe3 BOCEMb OTBEPCTWiA), NPOXOAMT MPU OTMETKe YPOBHS BOAbl B BEPXHEM
6bede 104,16 M. OTMeTKa YPOBHS BOAbI B HKHeM Obedpe — 103,8 M. Takum 06-
pasomM, nepenas mMexzay yposHamu sogsl B Bb n HB coctasun Az = 0,36 m, Bme-
CTO pacyeTHoro 0,70 m.

CoBmMecTHas paboTa NOBEPXHOCTHBIX U [JOHHbIX OTBEPCTUIA, KOTa B HUXKHUIA
Obeth copacblBaeTCH MaKCUMasIbHbIA PacXof, BOLbl, YaCTO OKa3blBaeTCs OMacHoiM
C TOYKW 3PEHUs KPenneHns AHa HWXKHero Obedha, CrefoBaTe/lbHO, N0 3TOMY
CNyyat0 OnpefensoTcad OCHOBHbIE mapameTpbl BoA060s. OfHaKO CerofHs Hert
METOAMKW OMNpPefeNieHNs CKaToin rny6uHbl, KoTopas Morna 6bl MCnosb30BaTLHCA
B MPaKTMKe NPOEKTUPOBAHMA Y UHXXEHEPHbIX PacYeTOB NOLO6GHBIX COOPYXKEHWA.
B cBA3u ¢ 3TMM Ha Kagefpe «MApPOTEXHUYECKOE Y SHEPreTUYECKOe CTPOUTESb-
cTB0» BHTY 6bInn BbINONHEHbI UCCNEA0BaHMS U pa3paboTaHa MeToAmMKa orpe-
[eNeHns ©KaToi rnyouHbI NPpU COBMECTHON paboTe MOBEPXHOCTHBIX U [OHHbIX
OTBEPCTWI. [JaHHas MeToAMKa No3BOMISET NPOU3BOAUTL A4S 3TOr0 Cyyas pac-
4eT ConpsHKeHNs bbedoB.

CyTb MeTO/a 3aK/IHo4aeTcs B TOM, YTO YpaBHEHWe Hepa3pbIBHOCTY JaeT BO3-
MOXHOCTb paccMaTpuBaTb WCTeYeHWe Yepe3 [BYXbAPYCHbIA BOAOCOPOC Kak
elVHbIli NOTOK (& He [iBa He3aBMCKUMBbIX MOTOKa, UAYLLMX Yepe3 NOBEPXHOCTHbIE
1 JOHHble OTBEPCTMA), 06TEKAOLMIA BOLOCMBHYIO NIOTUHY (NOSKY), pasgens-
tOLLYtO MOBEPXHOCTHbIE W [JOHHbIE OTBEPCTUA. DHEPreTUYecKne NoTepu noToka,
06YyC/M0BNEHHbIE COMPOTUBIEHNEM MOJKW, MOTYT YUNTbIBATHCA KO3MPULNEHTOM
CKOpOCTK .

[na onpegeneHns KoaunLmeHTa CKOPOCTM OMbITHLIM MYTEM MOMyYeHa 3M-
nMpUYeckas 3aBUCUMOCTb

H Py
0= O,962(L02aJ(O,677T] , 1)

roe H — Hanop Ha rpebHe MOBEPXHOCTHOrO BOAOCOpOCa, M; P; — BbICOTA BOAO-
CNVBHOM M/IOTWHBI OT rPebHs [0 Bepxa JOHHOro OTBEPCTUS, M; & — BbICOTA [JOH-
Horo oteepcTus, M; T = H + p; + a — rnybuHa noToka nepes naoTUHON, M.
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Jto6ass KOHCTPYKLMA BOLOC/IMBHOWA NIOTUHbI BbIGUPaETCA Ha OCHOBaHUW
TEXHUKO-3KOHOMWYECKOTO cpaBHeHus [3]. B gaHHOM criyyae [BYyXbApycHas
MI0TUHA MOXEeT CPaBHMBATLCA C OLHOAPYCHOM. KOHCTPYKUMA OLHOAPYCHOrO
BoZocmBa (puUc. 2) JOMKHA NOMTHOCTLIO KOMMPOBaTh KOHCTPYKLMIO ABYXbAPYC-
HOM NNOTUHBI (M3 YCNOBWS YCTONYMBOCTU MPOTUB CABWIa), OCTAOTCA MPEXHU-
MW NOWaan BOAOC/UBHBIX OTBEPCTUI N KOMMYECTBO GETOHA, YKNa/blBAEMOro
B BOAOC/IMBHYIO NIOTUHY [4, 5]. PaznnyatoTca nNpu 3TOM TOMbKO KOHCTPYKLUM
BOA060S.
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Puc. 2. KOHCTPYKLMS OfHOSIPYCHOW BOAOC/IMBHOM MAOTUHBI

MokasaTeneM CpaBHUTENLHON 3KOHOMUYECKOW 3(P(HEKTUBHOCTM B COOTBET-
CTBWW C TUNOBOI METOAMKOV [6] ABNSETC MUHUMYM NPUBEAEHHBIX 3aTpaT

3=C;+ E,K; - min, 2

rge 3 — npuBefeHHble 3aTpathbl; C; — Tekylume yaenbHble 3aTpaThl N0 KaXaomy
BapuaHTy; K; — yaenbHble KanuTanbHble BAOXKEHNA MO KaXAoMy BapuaHTy; E, —
HOPMAaTUBHbIA KOIPMULMNEHT 3PDEKTUBHOCTU KannTa/lbHbIX BIOXKEHUIA.

OCHOBHbIM KpUTEPWEM MPU OMpejenieHNN YaebHbIX KanuTasibHbIX BIIOXe-
HWIA B CTPOMTENLCTBO BOAOMPOMYCKHBLIX COOPYXKEHMWIA ABNAETCA KOMMYECTBO
6eTOHa, YKNafblBaEMOro B COOPY>XEHVE Ha eAMHMLY NPOMYCKaemMoro pacxopa,
NpyY OLHUX N TeX XKe 3HEPreTUYeCKMX XapakTepucTukax ObedoB ruapoysna.
3HAUNT, IKOHOMUYECKUIA 3PPEKT MOXKET ObITb OMpesesieH M0 3KOHOMUM YOo-
YXEHHOT0 B COOpPY>KeHMe 6eTOHa Ha eAVHNLY pacxoja.

PesynbTaTbl pacyeTa TeXHWKO-3KOHOMUYECKOrO CpaBHeHWs BapuaHTOB
npeacTaBneHbl B Tabn. 1. Kak BUAHO, pacxof 6eTOHa, YNOXEHHbI B OAHOSPYC-
HYIO MNOTUHY W NPUBEAEHHBLIN K eAWHWLE pacxoda, HEeCKOSIbKO MeHbLUe Mo
CPaBHEHMIO C ABYXbAPYCHOW NNOTUHOM, O4HAKO pacxof 6eTOHa, YN0XEHHbIN B
BOAOOOM M NPUBELEHHbIN K eAnHMLE pacxoda, Ana ABYXbSPYCHOM MNIOTUHbI
MeHbLLIE MO CPaBHEHWIO C OAHOSPYCHOM. CyMMapHbIii e pacxof 6eToHa, npu-
BEeJEHHbIN K eguHULE pacxoda, 415 ABYXbAPYCHOW NNOTUHbI MEHbLUE, YeM A5
OAHOAPYCHOW. B abCONMIOTHLIX BEIMYMHAX NPU CTPOUTENLCTBE ABYXbAPYCHON
NAOTUHBI 3KOHOMWSA 6eTOHa cocTaBuT 1579 M3, nnmn 8,77 %, NoO CpaBHEHWIO C
04HOAPYCHON. Mpu ctoumocTu 1 Thic. M° 6eToHa 522,12 Tbic. py6* B LieHax
1991 r. akoHOMWMSA cocTaBuT 824,4 Tbic. py6 B LeHax 1991 r.

" O6bekT-aHanor Mpyg Ha p. Yiwa B K-3e «LLInnsHb» CMONEBMYCKOro p-Ha MUHCKOI 06, —
benrnnposogxos, 1999. — Cmeta Ne 2.
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Tabnmua 1

TeXHUKO-3KOHOMMYECKOe CPaBHEHVE BOAOC/IMBHbIX NA0TWH MpogHeHcKon M3C

. BogocnusHas nnotmHa
CpaBHVBaeMblii BapuaHT
0fHOsApYCHaA [BYXbApYCHas

IMponycKHas cnoco6HocTs, M3/c 2505 2340
O6beM BOAOC/IMBHOMN NOTWHBI, Me 10591,8 10591,8
Pacxolu, 6eTOHa Ha BOAOC/NB, 3np|/|3|3e,qu- 4,23 4,53

HbIli K eAVHNMLE pacxoda, m°/m°/c
KoaththuumeHT ckopocTu 0,95 0,866
Cxartas rny6rHa 3a Bof0C/IMBOM, M 1,9 1,95
Tun npbbkKa 3aTonNeHHbIi 3aTonNeHHbI
O61bem Bogo60s, M3 7408 5829
Pacxop, 6eToHa Ha BOA060IA, NpuBeEH-

HbIi K eguAmLe pacxoda, MIm3/c 2,96 2,49
CyMMmapHbIin 06beM BOAOCAMBA U BOAO-

6os, > 18000 16421
O6Lmii pacxof 6eToHa, NPUBEAEHHbIN

K eAuHuLe pacxoaa, M3 m3/c 7,19 7,02

B blB O /bl

1. B HacToslLLee BpemMs HeAOCTaTOYHO U3y4eHbl BOMPOCHI, CBA3aHHbIe C pa-
60TOW ABYXbAPYCHBLIX BOLOCOPOCOB, pacyeTOM MPOMNYCKHOW CNOCOBHOCTH U Co-
npskeHns 6betoB.

2. PaKTUYECKMIN pacxof, Ha MOLeNV MpeBbILIaeT PacUeTHbIR, YTO FOBOPUT O
HEeLOCTaTOYHOW TOYHOCTM CYLLECTBYIOLLEN METOAMKM pacyeTa MponyCcKHOW
CMOCOBHOCTM ABYXbAPYCHOW BOLOC/IMBHOMN NIOTUHbI.

3. B kavecTBe Bogocbpoca B coctaBe 'pofHeHCKon MAC aKOHOMUYECKM Lie-
NecoobpasHo NpPYMeHeHUe ABYXbAPYCHON BOAOCIMBHOW NNOTUHBI.
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