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YBAKAEMBIE YYACTHHKH KOH®EPEHIJHH!

Om  umenu opzauusayuonHozo xomumema IX Meocoyrapoonott nayuno-
npaxmuyeckol kongepenyuu «Ilpobnemvr Gesonacnocmu wa mpancropme» npuéem-
CMBYIO 64C, HCEAQIO YCREUWHOU pabompl, RIOOOMEOPHO20 0BCYIcOeHUs npobaem Ges-
ORACHOCMU HA MPAHCRODIE.

Obecneuenue 6e30nACHOCMU NEPEBOOYHO20 RPOYECCA 6CE20a ABHAROCH NPUODU-
memHol 3a0auelt mpancnopmuoze Komnaexca. Jna ee peuenus neobxooumo co-
MPYOHUMECINGO YHEHBIX U CREYUONUCHO8 6 DA3AUYHLIX 0DAGCMAX OeAMeNbHOCHU.
ITpozpamma konghepenyuu nanpasnena #a 06CyICOeHUE UWUPOKOZO KPY2A 6ORPOCOS RO
6e30nacHocmU MPAHCNOPMHBIX CUCIMEM, RACCONCUPCKUX NEPEBO30K, HAOENCHOCIU
HOOBUNCHOZ0 COCMAGA, CUCMEM ABMOMAMUKY, MENEMEXAHUKY U CEA3U, MPAHCHOPM-
HOU UHQPACMPYKIMYPBL, CMPOUMETLHOZ0 KOMMIIEKCA, SKOA0UYECKOU, 3Hepemuye-
CKOT U IKOHOMUYECK Ol Be30nacHocmu, PYHOAMEHMATLHOIM HAYHHIM UCCACO06ONUAM
g obracmu 6e30nacHocCmy MPAHCHOPIMHBIX CUCINEM, YINO NO3GOAUM HAIMU KOMNAEKC-
Hoble, SpexmueHvie Delenus CRONCHeUwUX 3a0ay 6 obracmu 6Ge3onacHocmu Ha
MPAHCHOpMe.

Llaunoe meponpusmue A61emMCa XOPOuiel 603MONCHOCTHIBIO OZHAKOMUMb YHaCH-
HUKO8 ¢ HAYYHBIMU OOCMUINICEHUAMY, NEPEO08bIMU NPOUIEOOCHIGERHBIMIU MEXHONOZH-
AMU, @ MAKIHCE YCMAHOBUMb HOBbIE HAYHHO-NPOUIBOOCMEEHHBIE CEA3U € YHEHbIMU U
CHEYUARUCIMAMY U3 PASHBIX CIRPAH.

Hauwa xonepenyyun mpaduyuonno nposooumcesa npu noodepoicke Munucmepemea
mpancnopma u xommynuxayuii Pecnybnuxu benapyce u Benopycckoi siceneanoii 0o-
pozu. Besycrogro, maxoe COmMpyOHUYeCmeo, axmugHulil Quance Mexncoy HAvKou u
RPOUB00CMEOM HO Rpobremam Ge30RACHOCIY, RO3BONUM CHOPMYAUPOBAIL HOGLIE
nodxo0ul u Hatimu 3¢dexmusrHbie pewienus aKmyanbupix 3a0av Hesonacxocmu
IMPAHCHOPIMHOZ0 KOMIAEKCA.

Brazooapio sac 3a yuacmue 6 pabome xonpepenyuy, dceraro cem ycnexos 6 pe-
WEHUL HAYYHLIX U HPOUEOOCIMBEHHBIX 30004, TUIHO20 CHACMbLA, KPENKOZ0 300P08bS,
be3onacrHozo Hacmosezo u 6yoyuge20.

10. H. KYJAAKEHKO,

npedcedamensd opzaANU3AUHONIO20 KOMUIMEMQ KOHPEepeHuud,

pexmop benopyccroze zocy0apcmeeRR020 YHUGEPCHIMEME MPAHCRODMA,
OOKMOP PUIUKO-MAMEMAMURECKUX HAYK



6 HAJIEXKHOCTD M BE3OINIACHOCTD 3TAHHI 1 COOPY XKEHUN

VK 528:624.2/8

OIIPEAEJIEHHE OCANOK OIIOP MOCTOBOI'O IIEPEXOJA
MO PE3YJbTATAM I'EOAEZHYECKHAX HABMIOAEHHAHA

E. K. ATPOIIKO, i IT. TPATTIOBA
Beropyceruii 20cyoapemeennvii yuusepcumem mpancnopma, 2. 'omens

IMoa NOCTOSHHBIM JAaBICHHSM OT MacChi COOPYXKeHHA FPYHTHI B OCHOBaHUH ero (yHAaMeHTa MOCTOAH-
HO CKUMAKTCA, B pe3yIbTaTe 4YEre MpOHCXORWT CMCIUCHHC CCOPYXCHHA B BepTH.Ka.l'l.bHOﬁ TIJIOCKOCTH,
KOTOpOe HA3BIBAKT €ro ocankoil. KpoMe storo, ocanky H OedopMalMiO COOPY)KeHUS MOTYT BBI3BIBAThH
BETPOBEIE HArPY3KH, CONHETHAS AKTHBHOCTB, H3MCHECHHE YPOBHA TPYHTOBHIX BOJ, BHOpamma npu paGote
060pyIOBaHKA, ABHKCHHE TPAHCIOPTA H JIOACH Ha NCLICXOAHBIX MOCTAX, CEHCMHYECKHE BO3ACHCTBHA H
apyrue aeienud. IIpy H3MEHEHHH CTPYKTYPH MOPHCTBIX H PHIXJBIX I'PYHTOB IIPOMCXOOHUT GHICTPO MpoTe-
KaloIas BO BpEMEHH OCamKa, KOTOpas HAa3hlBaeTCH Mpocankoii. B ToM ciryvae, KOT/A IPYHTH oA ¢yHAa-
MEHTOM COOPYKeHHA COKHMAKOTCH HEOAWHAKOBO HITH HArPY3Ka HA IPYHT pasIMuHasd, 0canka HMeeT HepaB-
HOMEPHEIH XapakTep. OTO IPHBOIMT K TaKHM BMAAM NE(QOPMALMH COOPYXXCHHH, KAK TOPUIOHTAILHOS
CMeIIeHHE, CABHTH, NEPEKOCEH], MPOruObl, KOTOPEIC BHELIHE MOTYT MPOABIATECA B BHAE TPELIHH, pa3ioMOB
H onoasHei rpyHTos. Ecu 3TH ABMeHHA He OyAyT CBOSBPEeMEHHO OOHApPYKEHBl M YCTPAHEHH, TO MOKET
BOSHHKHYTE ONACHOCTE PaspylISHUA COOPYRCHHA.

ITooroMy B mepHoA CTPOMTENBCTBA M IKCIUTYaTAllHH COOPYKEHHH MPOH3BOJAMTCS LENBIH KOMIJIEKC
HATYPHBIX T¢ONe3NHECKUX HAOMIOAeHHH, TIO3BOMAIOINX ONpPEeNHTE BENHYHHEL OCaioK H AedopMalnu
BCET0 COOPYIKEHHA M €T0 OT/AENBHBIX KOHCTpYKUmi. Kpome Toro, o pesynbraTaM reofie3H4eckux Hadiio-
}_'l,eHH'ﬁ TMPOBEPASTCA IPABHIBHOCTE NPOCKTHEIX PACUETOR H BEIABLAIOTCH 3AKOHOMEPHOCTH, MO3BCIAMNG
MPOTHO3UPOBATH TIPOLIECE OCANOK H JedopMaLiHil COOPYKEHMA.

Jna onpeneneHua OCafKU COOPYKEHHA CIOCOOOM reOMETPHYECKOrO HHBETHPOBAHHA B XaPaKTCPHEIX
MECTAX 3TOTO COOPYHEHHS (PHKCHPYIOT TOYKH, KOTOPHIE HA3HMBAKITCA OCANOYHBIMH MapKaMH, H ¢ IIOMO-
kI TOYHOIQ HIIH BBICOKOTOYHOI'O HHMECNHpA WIMEPAIOT NPEBBUHCHHE W ONMPEAENAIOT BBICOTHl NAHHEIX
TOYEK OTHOCHTENBEHO OJHOTO HIM HECKONBKHMX HCXOOHBIX PENEPOB, PACTIONOKEHHLIX B CTOPOHE OT COOPY-
JKeHHd M MPHHPMAeMbBIX 3a HEeMOIBIDKHEE. PelylIrTaThl 3THX H3MEpPEHKH NMPHHHUMAIOT 34 Haua/bHBIE.
3areM uyepes ONPEC/ICHHBIC MPOMEKYTKH BPEMEHH (LHKNIb) BBUIONHAIOTCA NOBTOPHBIE IeoJe3H4ecKHe
H3IMEPEHHA 2THX OCATOYHBEX MAPOK H OIIPCOCHAKTCA HX BEICOTEI [T KDKAOTC LHKNA.

Ocagky TOMEK COOpyKeHUsA Ha TeKyLHi MOMEHT BpeMeHH OTHOCHTE/IBHO HaYaIBHOTO LMKIa Habmone-
HE BEIMHCIAIOT, KAK PA3HOCT BBICOT OCAZ0YHBIX MAPOK B HAYAILHOM H TEKYILEM LHKTAX HADIIONeHYH.

AHANOTHYHO MOMHO BBIMHCIHTE OCANKU TOMEK 34 BpeMA MEXKOY NMpeAblaYIIHM H MOCICAYIOIHM HHK-
namy HaOmopeHuii. CpeHAd 0caAKa BCETNO COOPYIKEHHA HWIH OTHC/IBHBIX €0 YacTel BRIMHCILICTCHS KAK
cpeqHee apUpMETHUCCKOE U3 CYMMBI 0CaJIOK Beex ero Touek. OaHoBpeMeHHO €O ¢pelnei ocankoil ykasbl-
BaIOT HAMOONEIIYIO ¥ HAUMEHBIIYIO OCAIKH TOUEK coopy)keHHa, HepaBHOMEPHOCTL OCaZIkKH MOKET OBIThH
ofpeseneHa Mo pazHOCTH OCAROK B IBYX TOUKAX FAHHOTO coopykeHHA. HaknoH CoOpyKeHHA OnMpeaensior
K&K pa3sHOCTb OCANOK JBYX TOUCK, PACTIONOKEHHBIX HA NMPOTHBOMIONOMKHEIX KPaAX COOPYKEHHA. Bennunna
HaKJI0OHa, OTHCCCHHAA K pacCTOAHHMIO MEATY STHMH TOYKaMH, HAZBIBACTCA OTHOCHTCIBHBIM KPEHOM CO-
opy:kenns, Ilo pesynbTaTamM BEMHCAEHHUI COCTABNAIOT BeJOMOCTH M rpahHKH 0CaZIoK, AAIOUIME HATIAAHOS
NpeacTaBleHHe O BeTHYHHE H CKOPOCTH OCEAAHMA MAPOK HA JAHHOM COOPYXEHHH.

Hcronszys JaHHYIO METOJMKY, aBTOPaMH ObLIH ONPENENeHbl 0CAAKH ONOP NEIIEXOIHOTO MOCTa Yepes
«JlebemuHOE 03epo» B I'oMenscKoM rapke KyNbTYphl H oTAbIXA. [lepen HavanoM mepeoro MHKIA U3Mepe-
Huik OBTH 3aHKCHPOBaHEI ABA HCXOAHBIX penepa, pacloNoKeHHBIX BHE 30HLI OCCNAHHS HA MPOTHROMO-
JOXKHEIX Geperax o3epa. BeicoTh perepoB NpUHUMANHCE OJHHAKOBEIE B KAXKAOM LHKIe HabmoneHu. /ing
KOHTPOJIA 3TOTO YCJIOBUA MEXKAY peNepaMi B KAKIOM LUKIE MPOKIAABIBAIH HHBEIHPHBIA XOH H H3MEpH-
JI TIPEBBILIEHHA MEKIY STHMM peliepaMH, KOTOPBIE OCTABATHCH MOCTOAHHHIMHU B MpefeNaX AOMyCTHMBIX
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Heaa3ok. KpoMe MCXOIHBIX penepor Ha KaKIOH onope Mocta Ovino 3adukcupoBaHo no 10 ocagouHbIx
Mapok (Bcero 20 MapoK), Ha KOTOpBI€ YCTAHABITMBATHCH HHBENHPHBIE PEHKH B KOKIOM LHKIe Habmome-
Huii. Beero 66110 BRIMOAHEHO TPH 1TUK/IA HAOMIOACHHUH ¢ HHTEPBANOM MEKAY LIHKIJIAMH OJHH MECHIl.

Ang newexoaHoro MOCTa, BO3SBEACHHOTO Ha MECUAHBIX, MMIMHUCTEIX M OPYTHX COKHMASMBIX TPYHTAaX,
TIOrPEITHOCTE ONPEACNICHHA OCAAKH He NO/DKHA NMpPeBBNATh 3—3 MM, MOTOMY JUIA HHBE/HPOBAHHA OCa-
JOYHBIX MApOK MCTIONIB3OBAICH TOYHBIH HUBENMHWp ¢ KoMmeHcaTopoM «Sokkia-410» (KHP), morpewsocts
H3MEpeHHs KOTOPOTo He NpeBhIniaet 3 MM Ha 1| KM HHBETHPHOTO X044,

A4 HHEBeTHPOBAHHA BEPXHHX MAapOK Ha OMOpPax MOCTA MPEBHIMCHI OTIPENENAIHCH HENOCPSACTECHHO
OT HCXOJHBIX penepoB. JInd HUBSIUPOBAHUAA OCANOYHEIX MAPOK, PACTIONONKCHHBIX B HIDKHHX YACTAX OFOpP
MOCTa, BBALY CONBIIOH KPYTH3HBI OTKOCOBR MOCTA MCHOAB30BANM Mo 1-3 mepexomHbie TOYKH, BHICOTHI
OCAA0YHEIX MApPOK BEIMHCATHCE ¢ KOHTpoieM HBaKAblL IIepBeIfi pas yepes NpeBbllleHHA, a BTOpoil pas
yepe3 FOpU3IOHT HUBeNHpa. [1o peaynbTaTaM BBIYMCIEHHH COCTARNANMCE BEXOMOCTH BBICOT BCEX OCag0y-
HBEIX MApoK B KRKIOM UHKIE HabnroaeHui H oNpeaenaiich BeTHYHHE 0CaJ0K KaK PasHOCTE BREICOT OHO-
WMEHHEIX MapOK B NMEPBOM H BTOPOM LIHKIaX HiMepeHHi. BeltAHB ocafoK TOYEK COCTABHAM 1-3 MM,
YTO He NPEBBIIAET YKa3aHHOTO JOIYCTAMOTO 3HAYEHH.

Maxcumanenadg ocafka And Mapku Ne 20, pacnonoxeHHOH B HIJKHEH 4aCTH NpaBoH omopsl MOCTA, CO-
crapiia 4 MM, YTO TAKKe HAXOIMTCA B NpesieNiax AOMYCTHMOH norpemHoctd. s onpeaeneHUs BbICOTE
3TOH MapKH OT CXOAHOTO penepa MCNoNs30BaTHCh JBE MePeXOoIHBIe TOUKH, YTO MOBIHANIO HA BEIMYHHY €€
MOTPEIIHOCTH.

Jnd KOHTpONA onpeNeNeHHA OCafOK MapoK MocTa GBI BHITIONHEH TPeTHil LUK HAOMIOAeHHIA yepes
MecsIl TocTie 3aBeplIeHHA RTOPOTO 1HKIIA,

4 onpedenenyd BeTHYIHH OCAN0K MOCTOBOTO TIEPEXOA BHAYANE BHITIONHATH YPaBHUBAHHE HHBETHPHOIO
XOfA, KOTOPHE NPOKIANEBANCA B KakIOM LMKIe HaGmoAeHui MexXIy ABYMA MCXONHBIMU penepaMH Ha
MPOTHBOMONOKHBIX Geperax ozepa. /Ina 3TOro BEMHCIAIN CYMMEI IPSBHILUCHMIA 110 HEBETHPHOMY X0y U
ONPEACTTH HEBA3KY B NPEBBILICHHAX. 34TEM JTY HeBASKY Pacnpelesand, [yTeM BBEOSHHA NONPAaBOK BhI-
YUCAANH HCIPaBNeHHBIe MPeBBILeHHA K ¢ YUETOM MOTIPABOK BBIMMCINIH HCTIPABICHHBIC NPCBBIICHHA H
YPaBHEHHBIE BBICOTHI PeNEpOB ¢ TAKHM PAcueTOM, YTOOE! BEICOTH PEMEpoB B KAKIOM LHKITe HaGMIOieH I
OBUTH NOCTOSHHBIMH. 3aTeM OT HCXOJHBIX PENEpOB BHIYHCIANH BRICOTH OCANOUHBIX TOMEK, PACIONOMKEHHEIX
Ha MOCTOBOM [IEpeXOze.

J14 3Toro HCMONB3OBATH ABa Cocoda OIpesieNeH s BBICOT TOUEK: Yepe3 NMPEBbILEeHUS 1 Yepes TOPH3OHT
HHBEJTUpA. JAM TeX OCai0THBIX MAPOK, KOTOPEIE HeNB3d OBLIO ONpeNeNuTh HEMOCPEACTBEHHO OT HCXOJ-
HEIX pENepoB, MX BBICOTH BHIMHMCIANH C KOHTPONEM 4Yepe3 NepeXoAHble TOUKH. Takue BBIYHCICHHA
BBIMOMHATHCE B KaKIOM Iukne HabmoaeHui. [1o nmogyveHHEIM BBICOTAM OCamOYHBIX Mapok MOCTOBOTO
TepeXona BBIYHCIIIH HX OCAlKH KaK PasHOCTh MEXAY BHICOTAMH TOYEK B HAYMANBHOM ([IEPBOM) LMKITS
H3MEPEHH H TeKyLIMX LHKNAX {(BTOPOM H TpeTheM). PesyabTathl BEIYMHCICHUHA OBAKM CBEICHBI B CNEIH-
ansHy10 «BeaoMocTs onpeacncHUs BEIMYHH OCAJOK TOYEK Ha MOCTOBOM NIEPEXOHE», B KOTOPOM 0CO00
ObUTH OTMEYEeHBI TOUKH ¢ MAKCHMANbHBIMH BEMTHYHAAMH 0CaoK H MPOBEPKH HX JAOMYCTHMOCTH.

PeaymbTath! H3MepeHUH H BRIMHCACHMI HOKA3a/H, HTO BBICOTHI OCAJOUHBIX MAPOK OCTAFOTCA B TIPEASTAX
TOYHOCTH TeO[e3HUecKHX H3MepeHHH, YTo CBHACTENBECTBYET O 3aTYXaHHH OCafIoK ONOP MOCTOBOTO Tepe-
xozma. OTyer 0 BHINOJHEHHH paboT IO ONpeJeNeHHIO OCaNiOK ONOP MOCTOBOrO Iepexoja Gbm mepegaH
aakaszunky. Taxum obpazoM, reofesnueckue HabMONEHNA 32 OCCHAHHEM OTIOp MOCTOBOTO TiepeXona Mmos-
BOJIWIH C BBHICOKOH TOUHOCTBIO BBIABHTD BEJIMUMHD] MPOHCXOMAINX B HHX OCANOK U JedopMalyii H IPHHATH
CBOEBPEMEHHEIE MEPBI N0 UX YCTPAHSHHIO.

YIK 624.151.5

PE3EPBBI CHHWKEHWA S5 KOHOMMYMECKHX 3ATPAT U 3ATPAT BPEMEHH
IIPH BO3BEAEHHHA ®YHAAMEHTORB MEJIKOI'O 3AJTOKEHUST

H B. BAPH/IOBA, 10. I’ MOCKA/IBKOBA
Benopyecro-Poccuiickuil yuueepeumem, 2. Mozunee, Pecnybnura Benapyce

VaensHeiil Bec seMHBIX pabotr B ofmeM ofbeMe CTpoHTenbHO-MOHTaXHLIX pabor (CMP) ouenn
BRJIHK M MOKET ZocTHrath 15 % 1o crouMocTh H 20 % — m0 TpyA0eMKOCTH. PesepBoM CHIKEHHI 0GREMOR
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seMASHBIX pabot 1 crommocT CMP HyJIeBOTO LIMKJIA ABJIAETCA YCTPOHCTBO BEPTHKANBHEIX OTKOCOB 36M-
JIAHBIX COOpYXeHHH. YCcTpolicTBO TakMX OTKOCOB ¢ MOMOINBIO IINYHTOB PAa3IMYHOTC POAA MO3BOJAET CO-
38T 9KOHOMHMIO CPEICTE 34 CUeT COKpAIIeHHs 066eMOB 3eMIIHBIX pabot H COKpallleHHsl MCTIONE30BAHHS
TAXKENOH CTpoUTeNbHOH TeXHHKH. 3anadeil JAHHOIO UCCNENOBAHUA ABNSETCA BHIABIEHHE SKOHOMMH Ig-
HEKHBIX CPEACTB H COKp2ILEHHEe CPOKOB CTPOHTENLCTBA NMPH NPOSKTHPOBAHHH BEPTHKANBHBIX OTKOCOB
3eMJITHBIX COOpPYXKEHHH ¢ MOMOIIBIO [UITYHTOBLIX CBall H3 MONHUMEPHBIX KOMIIO3HLIHOHHEIX MATEPHANOB.
OKkoHOME GyleT HOCTHTaTheA 33 CUET COKpalleHHA OOBEeMOB 3emiIAHBIX paboT M YMEHBIISHUI NepHoaa
HCTIONBL30OBAHHIA TAKENOH CTPOHTENEHON TEXHHKH.

AKTyanbHOCTE J3HHOH TEMBI ONPEASNAETCA TEM, UTO B HACTOALLEE BpeMA AeATeNbHOCTh BCeX Mpen-
TIpUATHIT Hanpag/TeHa Ha SKOHOMUIO AGHEKHBIX CPeICTE M COKPALICHNE CPOKOB CTPOUTENLCTRA,

B HacTosiee BpeMdA HCCIIEOYIOTCA BOMPOCH HCIIOJIB30BAHHA LIHTYHTOBBIX CBalf M3 MONMMEPHBIX KOM-
MO3ULMOHHEIX MATCPHATIOB, OJHAKO OCHORHOE HX NPeJHA3HAUCHHUE — 3TO OTPAKICHHUE, NPeAOTBpaIIalomes
JBHKECHHS TPYHTA M MPOHHKHOBEHHE BlIarH. Bo3MOYKHOCTE NpHMeHEeHHA AaHHOH TeXHONOTHH U YCTpoli-
cTBa (YHAAMEHTOE HA CETOAHA B AOCTATOYHOMN CTENEeHH He W3yueHa. B CBA3M ¢ BHILEH3IIOKEHHBIM LieNe-
c006pasHo paccMOTpeTh TIePCIIEKTURY HCHONB30ORAHUA TAKHX CRall N1 KPEIUIEHUA OTKOCOB 3EMASHEIX ¢O-
Opy’KeHHUi ¢ BO3MOXKHOCTEIO MHOTOKPATHOTO NMPUMEHEHHA.

FnaBHad 3afata [HITYHTOBOTO OrpakAeHHA ApU BepTHKaNbHOH pa3paloTKe I'pyHTa — 3allMTa CTEHOK
KOTJIOBaHa OT OMNoJ3HeH U ochinaHuit rpyHToe [1]. B xauecTee MaTepHana /i WIMYHTOBOIO OrpaxicHHA
MOYKHO HCIIOJIB30BATE METAI, 0€TOH, a TaloKe PasIMYHOrO poAa KOHCTPYKIMM H3 NMONHMEPHBIX KOMITO3H-
ITHOHHBIX MATEPHANOB.

JocronAcTBOM COOPHBIX INIMYHTOBBHIX KOHCTPYKUMIA ABJIAETCS WX MHOTOKPATHOE HCMOh30BAHHE,
Onnako yctpoiicTBo mmyHTa K3 GeToHa Tpebyer GoNbIIMX TPYAO3aTPAT NpH Manoi obopaunBaeMOCTH
(a0 3-5 wyknos). CTanbHble INMTYHTH O CPABHEHHIO ¢ GETOHHBEIMM MEHEe TPYAO3aTPAaTHEI, HO MOMBEpXKe-
HBl KOpposuH, m3noMaM H T. 0. Ilpu »1oM GeToHHBIC M CTANBHEIC LINMYHTBI XapaKTepU3vIOTCd GoNbLIoH
Maccoii B TpebyroT Taxenoro obopyaoBaHUA IS MX TPAHCIIOPTUPOBKH U morpyxkeHus. KoMnosutHme
IIMYHTHI TMLIEHBI 3THX HEOOCTATKOB U HMEKOT CIIEAYIOILIE OCHOBHEIE TIpeHMyTiiecTra [2, 3]:

— OHM YCTOMYMBEI K NEpenagy TEeMIepaTyp H He NMOABEPIKEHbl KOPPO3HY;

— TakMe IIMYHTEI IeTKHe, OHH TIPOCTEI MPH TPAHCIOPTUPORKE, He TPeOyIOT GONBHINX THKETLIX KOTIPO-
BHIX YCTAHOBOK JLIA IOTPYKEHUH;

— MOJTHMEPHBIE TIMYHTH He TPeOYIOT aHTHKOPPO3HiiHO#H 06paboTku.

EnyHCTBEHHBIM MEHYCOM AGHHOTO MaTepHaa gBjieTcd HeGonboe KOMHYECTBO YKCIUTYATALIHOHHBIX
IMKJIOB: 000PAuHBACMOCTE IITYHTA COCTARIAeT 7—18 IMKIOB,

B uensx nposepku 3KOHOMHYHOCTH NPHMEHEHHA [OJHMEPHOTO INMYHTA, 4 TAKXKE ONpeleTIeHHs BO3-
MOKHOCTH CHIKEHHA CPOKOB CTPOHTENBCTBA OBUT BHINONHEH pacyeT 3aTpaT Ha YCTPOWCTBO THIIOBOTO
dbynaamenTa pasMepamM B mnaHe 2,4%2,4 M B NTyOHHOH 3an0KeHHA 1,35 M, BO3BOAMMOTO B IPYHTORBIX
yornopuax Pecrybnmkn benapycs.

JU1a pacyeToB CTOMMOCTH B TEKYIIHX LEHAX H TPYAO3aTPaT KPeIUleHHA OTKOCOB OBl NPHHAT LUMYHT
koMnosuTHe SP-200 crouMocTeio 59 py6./M’ (CTOMMOCTL CTANBHOTO ImyHTa JlapceHa CoCTARMAET
74 py6./M”) kommanuu Q00 «InexTpo Make». Ha OCHOBAHHH HCXOAHBIX JAHHBIX COCTABIICHBI JOKANBHEIE
CMETH B TEKYIIMX LieHaX Ha Maif 2019 roaa, paccyHTaHBl TEXHHKO-DKOHOMHYECKIE XapaKTepUCTHKH, MPH-
BeJicHHBIC B Tabmuie 1.

Tatauya | - CpapHATeNLHLIE XAPAKTEPHCTHKH YCTPoAicTRA OTKOCOR

| Tokazarens Kpenaenue oTroca OTKOC B MECHaHoM IPYHTE OTKOC B FIHHHCTOM [PYHTE
Pacuernan cxema e . o , asto ;
N
Jl;zﬁ M e | L g \ | -/
PR E— - B 8 Ay
el B
Tpyaosarparsl, 4elL. 4 47,75 I Y . Y 54,13
YAenbHEE TPYAQ3ATPATH
na | m® Gerona 0,93 1,37 1,05
CroumocTh utkia pabor,
pvé. 2936 3149 ] 2217,26
VaenpHad cTOMMOCTE
1 »® Gerona (ynmamenta 57,08 - 61,22 | 43,1




H3 paHHBIX, NpeACTABNEHHBIX B Ta0SHLE, MOXKHO CHENATE BBIBOJ, YTO TIPHMEHEHHUE iITyHTAa B CHUTYYHX
HECBA3HBIX TPYHTaX ABNACTCA Haubonee BHITOXHBIM TIO BeeM NMapaMeTpaM. Mcronb3oBaHHe ke B CBA3AH-
HBIX TPYHTaX B CTOMMOCTHOM BHIPAXEHHH MOKA3HIBAET, TTO IPOH3BOACTBO 3eMIISHEIX paboT TpamnmHOH-
HBIM METOAOM ABIACTCA HauboIee SIKOHOMHYHEIM. HpH 3TOM B THHHHCTHIX I'PYHTaxX NpHMEHEHHE MITYHTAa
HUMeeT MeHBINE TPYHJO2aTPaThl 0 CPABHEHHIO ¢ BAapHAHTOM 0€3 KpemieHHsd, YTO MO3BOJIAET COKPATHTh
CPOKH CTPOUTEALCTRA.

Taxprm obpazom, Wi 06OHX PacCMOTPEHHBIX CMYHAcE NPOREMOHCTPHPOBAHB! JOCTOHHCTBA IIPHMEHE-
HHA MOJHMEPHEIX IIIMYHTOB H IIPH HALJICKALICM PCHHUME SKCILTYATatHH IMIPHMCHCHHE TaKOTO OrpaskacHHA
IMO3BONMUT ONITHMH3KUPOBATE NMPONECC NPOW3BOACTEA IEMITAHEIX paﬁorr KaK B CTOHMOCTHOM BBIPpOKCHHH, TAK
H IO CPOKAM CTPOUTEABCTEA.

HayuHbtii KOHCYIBTAHT — KaHA. TeXH. HaykK, gou. C. B. Hruatos.
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IMH®POBAS COCTABIAIOMAS
SKOHOMHMECKOMH FE3OITACHOCTH CTPOUTEJILCTBA

Q. 10. BEJTIEHKOBA
Kuescxuit RayuonanbHolil yHUBEPCUMENT CIMPOWIMERLCMSA 1t apxumexmypst, Yipauna

B 2013 roay Ha cmeHy Meroanke pacuera ypoRHA 3koHOMHUYeckol HesomacHocTd Ykpausst (2007 r.)
[NpukazoM MHAKCTEPCTBA 3KOHOMHYECKOTO pa3BUTHA U TOPTOBIH YKpaHHbI OBUTH yTBepiAeHb! «Meto-
IOHMYECKHE PEKOMEHIALHK N0 PacueTy YPOBHA SKOHOMHYecko# SesonacHocTH YkpawHsiy. IocaenHum no-
KYMEHTOM OTIPSAEAIOTCE BOZMOXKHBIE YTPO3El 3KOHOMHYeckoi GesomacHocTH B Ykpaune. B Meroauye-
CKHX PeKOMCHJAIMAX OTMEYAeTCA, YTO OpraHbl rocyAapCTBEHHOH BJIACTH M APYTHE YUpPEeXIEeHHA MOryT
WCMONB30BATE PEKOMEHBALWA A/ OTPEAesIeHHS YPOBHA COCTABIAIONIHX SKOHOMHUeckol Ge3omacHoCTH
TIPH NPHHATHH YNIPaBlieH4YeCKHX PelleHAH 1o aHAIH3Y, MPSACTRPAIICHHIO H MPeTyNPeKACHUIO peanbHRX
H TIOTEHIHANBHBIX YTPO3 HALMOHAMEHBIM HHTCPECaM B COOTBETCTRYIONEH cdiepe, B TOM HHC/IE H B CTPOU-
TeNLCTES. B METOAMKEe COCTABNAIONMIMME 3KOHOMHYECKOH 6e30TAaCHOCTH Ha3BIBAIOT: NPOU3BOACTBEHHYIO,
JeMorpadiuecKyro, SHEPreTHYeCKYl0, BHOIIHCIKOHOMMMECKYIO, HWHBECTHIHOHHO-HHHOBAIMOHHYK), MAxpo-
3KOHOMHMECKYK), IPOAOBOIBCTBCHHYIO, COLIHANBHYIO, GUHAHCOBYIO §e30TacHOCTH. IIpH 53ToM B METOHKE
HHYErD He TOBOPHTCA O TAKOM BAKHOM CETOJIHA acTeKkTe pasBHTHA JIH00OH oTpaciy, kak LHppoBas co-
CTABJMIOIAA IKOHOMHUESCKOH 6€30MacHOCTH, B TO BpeMs KakK PHCKH uudposoii TparcdopMalmu pasnmd-
HBEIX OTpaciicii S9KOHOMMKH CETOHHA YBEIHYHBAIOTCA CTOJB K€ CTPEMHTENBHO, KaK MPOHCXOAHT H CaM
npouece UuppOBH3ALKH.

HecmoTps Ha A0CTATOMHO OETATH3UPOBAHHBIA MNaH NEpexoia YKPAMHCKOH 5KOHOMHKH Ha HOBBIi
sran, mudposas TpaHchopMaLH CTPOHTENECTBA HYXKJaeTca B paspaloTke el AOCTATOMHO GOMBLIOrO
KOIHYECTBA [AHOB, «A0POKHEIX KapT», OTASNBHEIX LIATOR HA YPOBHE OTPACIHH, NPeANPHATHIAL, PETHOHOB.
Tpebyer aeTanbHol pa3paGoTKH MeXaHM3M HHTETPALUMH OTACTBLHBIX YYaCTHHKOB HMHBECTHLIHOHHO-
CTPOMTENBHOrO MPOLIECCa M0 OCHOBHEIM HANpaBJIeHHAM BHeNpeHHs HppoBsix TexHonoruit. Bnepenu —
YTOUHEHHE MepedHs PHOPMTETHBIX AN Pa3BHTHA TH(POBH3ALMH MeponpHATHH, 000CHOBAHHE MEXaHH3-
MOB B3aHMONCHCTEHA HAYKH H MpakTHKH B obnactH BHeapeHHs BIM-texuonoruii, 3D-momenrpoeaHus,
HCIIONB30BaHME GECMIOTHIKOR /U KOHTPONS 00BEMOB 1 KaYecTBa CTPOHTENBHBIX padoT, HCKYCCTBEHHO-
ro MHTEJUIEKT2 H T. I1.; TAKKe HeoOXoauMa paspadoTka MeXaHH3MOB pealH3alliH rocyJapCTBEHHOH NOH-
THKH B chepe CTPOUTENBCTEA B KOHTEKCTe LUPPOBH3ALHY IKOHOMHMKH YKpauHbl. OTCYTCTBHE HA3BaHHRIX

7



HapaboTOK RIMACT HA 6€30IaCHOCTH PAa3sBHTUS CTPOHTENLHOM OTPAC/H, KOTOpad BHIHY)KISHA pa3BHBATHCA
NpH HEYETKO MPONMCAHHBIX MPaBHIaxX, IPOTHBOPESHHUBOM 3aKOHOHATENBCTBS, HMEIOLIEM MHOKECTBO Mpo-
0eloB M HEYBA3OK, 4 TAKOKE B Xa0THYHO MCHAIOILEHCSA BHEIHEH cpeae.

HecmoTpa Ha TO, YTO OCHOBHOH LENbi0 LHPOBOHA TpaHCHOpMALMH CTPOHTEBCTBA ABJIIETCS MOBBI-
meHHe 3HEeKTHRBHOCTH (YHKIUHOHHPOBAHHA CHCTEM HA MAKPO-, ME30- H MAKpPOYPOBHE, LieNecoobpasHo
BEIAETUTE OCHOBHBIE YPOBHH €€ MIPOSBJICHHS:

1 IIpoekTHsIit ypoBeHs. [IMdpoBEIe TEXHOMOTHH CITY’KAT 1A NOBHILCHAS CKOPOCTH H KayecTsa KOM-
MYHHKALMH MEXKIY YIACTHHKAMH OTAENBHBIX HHBECTHLHOHHO-CTPOUTSNBHEIX NIPOCKTOR.

2 KoprnopatusHbif ypoeeHs. LlupoBEie TEXHONIOTHH HCTIONB3YIOT JUIA OCYINECTRICHHS OTEPALMOHHOMN
JeaTeNbHOCTH H KOMMYHHKALMH Mex Dy co0ol BHYTPEHHHX noApasaeNeHH H KOMIaHHH (KOPHIOpaLMH).

3 Pervonanbueiii ypoBeHL, YCNeIHO peanusoBaHbl CTPOKTENBHBIE NPOEKTH KaK Pe3y/ILTaT (YHKUHOHH-
poranm dpdexTHRHON IppoROH TPaHCHOPMALIHH Ha YPOBHE PETHOHOB, Ha PABHBIX C APYTHMH cYGBeKTaMu
BXOJAT B COCTaB H MOTYT PacIIMpATh €€ TPaHHIb! B C/IYMAe CBOCSTO JANBHEHILETO YCIEeLIHOrO pasBHTHSL,

4 OtpacneBoii (ceKTOpHBIN) ypoBeHb. CTPOHTENILCTBO TECHO CBA3AHO ¢ ACATENHHOCTRIO APYTHX CEKTO-
POB 3KOHOMHKH, MO3TOMY POCT {MAH) NafenHe 3GHEKTHBHOCTH ASATENPHOCTH OTPACIH, YMEHBIIEHHE WU
yBeJIHIEHHE 00BEMOB CTPOHTEINBCTBA HATIPAMYIO OTPKAIOTCA Ha Pe3yIbTaTaX ACATENBHOCTH TPAHCTIOPTA,
NPOMBILICHHOCTH, 0COOEHHO — MPOU3BOMICTBA CTPOUTENBHBIX MATEPHANOR, U3ACHA H KOHCTPYKIHHH, TOp-
FOBBIX CeTedi H T. M., MOITOMY BIHAHHE IHGPpoBOi TpaHCHOPMALIH HA CTPOHTENBCTBO GYAET HMETE MY/Th-
THIVIHKATUBHBIH 3ddekT.

5 YpoBeHb rocyaapeTBeHHOH (HamnoHaTbHO) g poBoil TpaHedopMatwn, [lpeanpuarua, uenonssy-
tolHe UHMPOBEIC TEXHONOTUH, BXOOAT B COCTAB FOCYRAPCTREHHOH MUGMPOBOil 3KOHOMHMKH KaK COCTABHEIE
YacTH KOpPNopaTHEHOH HIH peruoHanbHol uidposerx cHereM o GopMHPYIOT ee.

MexaHH3M rocyAapcTBEHHOrO perylupoBaHus LudpoBoi TpaHCHOPMALIHM CTPOHTENLCTBA ABIASTCA
HE TOIBKO ¢NOCO0OM peann3aliii rocyJapeTBEHHOH MONUTHKH, HO H CPeaCTBOM obecnedeHue HezonacHo-
CTH Pa3BMTMA CTPOMTENECTBA W JO/DKEH MPeAyCMATPHBAThH TNPHBJICYEHHE H pealMsalHio BCEX rocyaap-
CTBEHHBIX PHYaroB, HHCTPYMEHTOB, CIOCOOHEIX IIPHBECTH OTPACIE B COCTOSHHE IKOHOMHYECKOTO POCTA H
YCTOHUHBOTO pa3BUTHA Ha 6aze ungpoBOH SKOHOMHKH.

MHoro maros B HarpaBIeHMU NTOAJCIIKKH UHGPOBH3ALHN Ha YPOBHE TOCYAAPCTEA YxKe caenano. Tak,
Ha B 2007 r. npuraT 3akoH YkpauHsl «O6 0CHOBHBIX MPHHLMIIAX PasBUTHA HHGOPMALHOHHOrC 00ItecTBa
Vxpaunsl Ha 2007-2015 romei» u pacnopsxeHueM KaGunera Munuctpos Vipauuet ot 15.08.2007 r.
Ne 653-p, raoe cornacoBaH I[UIaH MEPONPHATHH Mo pazBHTHIO HHbopMaimonHoro ofmecrea. B 2012 r.
npungto Ilocranosnenne KMY Ne 1134 o HaunonansHoOl cHcTeMe HHIHKATOPOB PA3BUTHI HHPOPMALH-
onHOro obmectea B Ykpaune, B 2013 — Pemenne KMY Ne 386-p o Crpareruu pazeHTHA MHPOPMALHOH-
Horo obmecta. B 2017 rogy mpuuar 3akon Ykpaunbl «0J0 3ICKTPOHHBIX AOBEPHTENBHBIX YCMYrax»,
B 2018 — 3akoH YkpawHe! «O0 0CHOBHBIX NpUHIMNAX o0ecneucHus knGepOesonacHocTd Yrpauuely, Tak-
#e B 2018 rogy npuHsTa «KoHuenmua paseuTya UHGpoBoil IKOHOMHKH H oflnecTBa YKpanusl Ha 2018
2020 rofpl» ¥ yTBep)KOeH INaH MEPONpPHATHH No ee peanHzalHh. MHCTHTYTOM SKOHOMHMKH H MPOrHO3H-
poaHua HAH Vkpaunel BBIABUHYTHI NpeiokeHHS No paspaborke CTpaTerny uM(poBOro pasBHTHS
Vkpanuel Ha nepron 2019-2035 rogos W HaupoHanbHo# nporpaMmel «ludporag Ykpanna 2025». Taxke
NJaHHPYeTCA pa3paboTKa 3aKOHOMpoeKkTa «O pasBHTHH LMGPOoBOi SKOHOMHKW» H TpancdopMaws Munu-
CTEPCTBA IKOHOMHKH B MHHHCTEPCTRBO UHDPOBOH 3KOHOMHKI Y KpaHHEL

HucTpymenTapuii nogaepkku npouecca LHGposolt TpaHcGopMalH Ha rocyRapCTBEHHOM YPOBHE
TPaAMUMOHHO BKIIOYACT B ce0a MMpokHif Habop MEXaHHIMOB BIHAHHA HA CTPYKTYPHEIC NMPOLECCH B
HAUHOHAJIBHOH 3KOHOMHKE, K KOTOPBIM OTHOCATCA KAK COOCTBEHHO MEXaHH3MBI BO3OCHCTBHA HA SKOHO-
MHKY, TAK H MAKpOIKOHOMHYECKHE HHCTPYMEHTEL, KOTOPEIC KOCBEHHO 3aTparHBaloT ee cekropa [¢. 3-4].
ITeprag rpynna MeXaHM3MOB TPaAHMHOHHO OBLTA JOMHHAHTOH rOCYAapCTBEHHON CTPYKTYPHOU MOJHTHKH
B GONBIIMHCTRE PAZRUTHIX CTPAH.

B nocneanee BpeMA NMpHOOpETaeT HOBOE 3HAUCHHE M Bce OOIBIIYIO BAXKHOCTH IPyNna MeXaHH3MOB
BIMAHHA HA MAKPO3KOHOMHYECKYIO cpedy (eH oTAaloT mpelmodTeHHe B TaKMX crpaHax, Kak CLIIA) kak
cpeacrso GopMHPOBaHHA GMaronpHATHONH HALMOHANBHOH H PerHOHANBHON cpefisl NS [OBBILICHHA d¢-
(heKTHBHOCTH HALMOHAMBHBIX KOMNAHHH B YCHOBHAX roGanusanmu W nCepanmsamy¥ peiHkos. Croma
MOXKHO OTHECTH, B YACTHOCTH, (PHHRHCORO-KPEAUTHYIO, BANMOTHYIO, HHPPACTPYKTYPHYIO (TPaHCIOPTHELS,
HHPOPMaLMOHHBIe ceTH) 00pa3oBaTENBHYIO MOJMMTUKY M ApYrue (GOpMBI BO3ACHCTEHA rOCYAApcTBa HA
IKOHOMHKY.



CosepireHcTBORaHME MeXaHH3Ma Hudposod TpaHcHOPMALHU CTPOUTSIECTBA JODKHO TPOMCXOOUTH
ITYTEM AHANOra MeXIY rocyJapcTBOM, YUACTHHKAMH HHBECTHIHOHHO-CTPOHTEBHOTO TPOLICCCa B Hayd-
HOM cpenoii, koTopas AC/DKHA BECTYNUTh B KAYSCTRE KATANH3ATOPA HA3PEBAIOIIHX H3MEHEHHH.

Binsnve rocyaapcTea Ha SKOHOMHKY CTPaHbI JOJDKHO TIPOMCXOANTE IYTEM COMIACOBAHHUA MONWTHKH
IMPOBH3ALHH ¢ HAYYHO-TEXHHYECKOH, GIomKeTHO-(PHHAHCOBOI, NeHEKHO-KPeAUTHOH, MpOMBIIUICHHOM
H BHEINHE3KOHOMHYECKOH TIOTHTHKOH TMpH YCIIOBHH JOCTHKCHHA €MHHCTEA HHTCPECOR H COIMACOBAHHBIX
B3aHMOOTHOLICHHI MeKIY 0OLIECTBOM, TOCYIAPCTBOM, BIIaCThIO, OH3HECOM, OOLIECTBEHHBIMA M HAYYHEI-
MH HHCTHTyTamu. [IpH 3TOM cleayer YUUTBIBATE, YTO UPPORAs SKOHOMHKA TIPEAOCTARIAET HeObIBaNbIe
Jocene BO3MOKHOCTH 1A NPeNNpHATHH M OpraHH3alii 0THOCHTENbHO CBOGOAHOTO BEIGOpA MAPTHEPOB U
noTpeduteneii, oOnerdaer BLIXOA H NPOJBIDKCHHE Ha PHIHKH, CYIIECTBCHHO YMEHBLUAA TPAHCAKLMOHHEIE
M3ACPIKKH, CIOCOOCTBYET JELISHTPATH3ALMH H ToMy noaobHoe. [losroMy npouece uudposu3aiuu Syaet
MPOUCKOAUTE JAKE B CIyYae HEBMEILIATENBCTBA HITH TPENATCTRHIA CO CTOPOHEI TOCYIapcTRa, Tak Kak OH
ABJASTCA NMPU3HAKOM HEeNpEPBIBHOTO PAZBHTHA 3KOHOMHYECKOH CHCTEMBI, CPERCTBOM IICpEXOOa €€ HA HO-
BbIi, Ka4¥eCTBCHHO HHOH yporeHb. [t Toro, yrodel undpopas TpaHcGHOPMALIMA SKOHOMHYECKOM CHCTEME! HO-
CIJIa YTIPABIAeMbId XapaKkTep, HEOOXOAMMO OOBEAHHHTE YCHAMSA HAYYHBIX IDKOJI, YYACTHHKOB WHBECTULIHOH-
HO-CTPOMTENLHOIO MpoLecca, rpaxiaan, recyaapeTsa Al BOCTIKEHMA GanaHca HHTepecoB BCeX ITHX IpyIHI
NpU OCYILIECTRICHHH MEPONPHATUI 110 13(POBH3ALMMA 3KOHOMHKH., JTH MEPONPHATHA CYLISCTBEHHO MOBLICAT
3KOHOMHYSCKYHO 0e30MacHOCTD CTPOMTENIECTEA IIYTEM YUE€Ta ocnonononaralomei’l CETONMHA A YCMEImHOTO
pasBuTiAR IMPPoBOi cocTaBNAIOMIEH,
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COBPEMEHHELIE TEHIEHITAHA PA3BATHSA
CHCTEMBI OIIEHKH KAYECTBA CTPOUTEJLCTRA

O. KO. BEJTIEHKOBA, A. B. THTBHHEHKO, B. O. XOPOIIIVH
Kueackuii HayuoHQbHBIY YHUGEPCUMEM CIMPOUMENLCMSA U apXumnexmypel, Yipauna

KauecTRo MpOMBIILICHHOTO WIH IPAXKIAHCKOrO 00BEKTa 00eCHCUHBACTCA, NPEKAE BCETO, COOTRETCTBHSM
NPOeKTa HOPMATHBHBIM JOKYMEHTaM (TOCYAapCcTBEHHBIM cTpoHTebHEM HopMaM (JIBH, CHHuII), crannaptam,
TEXHHYECKHM YCIOBHAM U JIP.), KOTOPBIMH PEINIAMEHTUPYIOTCS TpeGoBaHMA K KaueCTBY CTPOUTENBHEIX MaTe-
PHATIOB, M3AGNII, KOHCTPYKIMIA; M CTPOrHMM cOOMIONEHHEM HOPMATHEOB 1 TpeOOBaHHIT KAYECTRA BRITTOMHEHHSA
CTPOUTEIEHO-MOHTAXHBIX PadoT, CIPOMTEEHBIX MATEPHAJIOB, H3AENHI H KOHCTpYKImiL. CobGmoneHne HopMa-
THBHBIX TpeOoBaHHH NPH BHINOHEHHH CTPOHTENIBHO-MOHTKHBIX PaboT, a TAKKE JIPOCKTHBIX peIucHHi obec-
TIeYMBAET YPOBEHE KAYECTRA, COOTBETCTBYET NPOEKTY.

B HayuHolt MTEpaTYpe YTBEpHKAACTCA, HTO JUIS MOBBLIMCHUA KAYSCTBA CTPOHUTENTEHO-MOHTOKHBIX Pa-
60T HeOOXOMMMO COBEpILEHCTBOBATE TEXHONOTHIO CTPOMTENBHOTO NPOH3BOACTRE, BHEJPATE HOBBIE METO-
JBI IPOH3BOACTBA PaboT, ofecneYHBaTh KOMIUICKTHBIC MOCTABKH HA CTPOAITHECH 0OBEKTE U3EAHI H KOH-
CTpYKIME M T.A. OcHOBOM Ka4eCTBEHHOTO BHITIONHEHHA CTPOMTENBHBIX PaboT SBMAIOTCA CTPOMTENBHEIC
NpOUECCH {TIOATOTOBUTENBHEIE, OCHOBHBIE, BCIIOMOTATENBHEIE, TPAHCIOPTHEIE), OT HX B3aHMHOM YBI3KH K
KauyecTBA 3aBHCHT COOTBETCTBHE paGOTHI MPOEKTHEIM TpeGoraHHAM. CTPOHTENEHEIE [IPOLECCH HEOAMHA-
KOBBI [0 CTENCHH TEXHOJNOTHYECKOH CIIOKHOCTH, BPEMEHH BBITIOJIHEHHSA, NOTPEGHOCTH B MATEPHANIEHBIX
pecypcax, UMeIOT Pa3HYIO TPYAOEMKOCT, MOTPeGHOCTE B MEXaHH3aIHH.

B 10 >xe BpeMa pan npobiieM, CBA3AHHBIX ¢ OLEHKOH KAYECTBA CTPOMTENBHBIX MPOLIECCOB, He HAIRE
AOJKHOTO OTpaskeHus B HayuHoll nuteparype. CeroaHs HeoOX0OHMO CO3JaHKE MeXaHH3MA, HaMpas/cH-
HOrO Ha ODECIeUeHHe KaueCTBa TEXHOJIIOTHYECKOTro NpOLecca — OCHOBBI O0ECTIeYeHHsI KaueCTRa CTPOU-
TEJNBHBIX paloT H IIOMYYEeHHS TPOSKTHLIX NMAapaMeTPoB CTPOHTENLHO-TEXHOJIOTHHECKOTO IIPOLEcTa.

IMoTpebHocTh B pelicHHH AaHHOH 3anayuH o0yc/IoBHIA BAXKHOCTb PEILICHHA HAYYHOTO M MPAKTUYECKOTO 3a-
JaHud MO YCOBEPIICHCTBOBAHMIO OpPraHI3alMOHHO-TEXHOMOTHYSCKOr0 MeXaHmsma olecrieueHHMsa KayecTea
CTPOHTEJILCTBA HA OCHOBE BHEAPSHHS CUCTEMBI KOHTPO/IA Ka4€CTBA OTHEIbHBIX CTPOMTENRHBIX MPOLECCOB.

Ipu $opMHPOBAHHK CHCTEMBI OLEHKH Ka4eCTBA YKPAWHCKHM CTPOMTENBHEIM OPEAPUATHAM ClIEAYET
YHYHTBIBATh OCHOBHBIS TEHACHLHK Pa3BHTHA CTPOHTENBHOH OTpacin, KOTOpEIE 0043aTeNbHO OKAKYT mps-
MO€ BJIMAHHE HA OpPraHM3ANMOHHO-3KOHOMHYECKHH MeXaHH3M ofecrieueHHA KauecTBa CTPOHTENBHOTQ
NPOU3BOACTBA HA PA3JTHYHBIX YTANaX HHBECTHUHOHHO-CTPOHTENBHOTO NPOLIECCa.
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B ¢TpoHTENECTBE OCHOBHBIMH TEHICHLUHAMH PasBHTHA OTpaciy, 6e3 yuyera KOTOPEIX (JOpMHpPOBAHHE
YKU3HECTIOCOOHOM CHCTEMBI KAYeCTRa M AOCTHXCHHE KOHKYPEHTHBIX TPEHMYIIECTE CTPOUTS/ILHEIM 1pej-
NPHITHAMH B CTPaTErHUSCKOH MepenekTHBe OyAeT CYIECTBEHHO 3aTPY/IHEHO, ARIMIOTCA:

1 Bxoxagenue Ykpaumasl B Epponefickoe SKOHOMUYECKOE MPOCTPAHCTRO, pPeaNM3alMf MPOCKTOB MO
NPUBEAEHHIO YKPAHHCKOH HAIIMOHANBHOH CHCTEME] CTAHAAPTH3ALHH B COOTBETCTBHE TPEGOBAHHAM M Npa-
BUJIAM, COIJIACHO KOTOPHIM (YHKLHOHHPYIOT CHCTEMBI HAlIHOHANBHOH CTAHAApPTH3ALMH roCyHapcTB —
yieHop Esponetickoro Coto3a. D10 BBI3BAIO TMOTpeGHOCTS B COBSPIICHCTEOBAHHH HOPMATHBHOH Gasbl,
TIPABOBOTO H TEXHHYECKOrO HOPMHPOBAHNA, CTAHAAPTHIALHH, CepTHOHUKALIUN, OLIEHKH COOTBETCTRHSR, I'OC-
YAApCTBEHHOTO HAA30PA H KOHTPOA, HANPABICHHEIX HA 3alHHTY WHTEPECOB CTPAHBI, B TOM WHCIE TIOBEI-
WIEHHE KOHKYPERTOCTIOCOGHOCTH NPEANPUATHI CTPOHTENBHOM OTPachM ¢ HENBIO 0GecedeHHsA BEICOKOTO
KayecTBa, Ge30nacHocTH OOBEKTOB HEABIKHMOCTH H DKCTIOPTHOH OPHCHTALMA [IPSANPHSTHIA,

B Vkpaune yxe caeian paj CYIUSCTBEHHEBIX LIATOB K ANAITTALNH OTEUECTBCHHOM CTPOMTENIBHON OT-
pacii K epponeickuM HopMaM. BeTynmun B Crily 3akoH YKpaHHEI «O CTPOMTENBHBIX HOPMAx», a Takke
pa3paboTaH MeXaHH3M ONHOBPEMEHHOI0 NeHCTRHA HALIHOHANIBHEIX CTPOHMTENIBHEIX HOPM H CTPOHTENBHBIX
HOPM, FApPMOHH3HPOBAHHEIX ¢ HOPMAaTHBHEIMM JokyMenramu EC. Tlonomkenus, onmpenensiomue sroT Me-
XaHH3M OJHOBPEMEHHOro nelicTeuA, mpHpeAeHHbIe B [locTanosnennn Kaburera Munnctpoe Ykpaunsr Ne
547 «Ilopanox NpHUMeHeHHsA CTPOUTENBHBIX HOPM, paspaboTaHHHX HA OCHOBE HAUMOHATEHHX TEXHOIOTH-
YeCKHMX TPAAHIUKH, H CTPOMTENLHEIX HOPM, TAPMOHH3HPOBAHHBIX ¢ HOPMATHBHLIMM NOKYMEHTAMH Espo-
netickoro Coroza» i JIBH Al. 1-94: 2010 «llpoexTHpoBaHHe CTPONTENBHBIX KOHCTPYKUKMi o EBpokogam.
OCHOBHEIC ONOKEHAA.

CornacHo Ha3BaHHBIM JOKYMEHTAM OCHOBHBIM HalpaBfieHHeM pa3BUTHA HOpMaTHBHOH Oaszel B Ykpa-
HHe ABJIASTCH BHEAPEHHE HALMOHAJBHLIX CTAHAAPTOB (HOPM, Pa3paloTaHHBIX Ha OCHOBE HAIHOHAIBHBIX
TEXHOJIOHYECKHX TpamgHLMH), rapMOHHM3MPOBAHHBIX ¢ HOpMaTHBHOH Gasoii EBponeiickoro corosa Ha
EUROCODE - epponeiickue yHHHUHPOBaHHbBIE CTPOHTENBHBIE HOPMB! H MpaBH/IA, HMEIILHE CTATYC
eBPONelCKIX CTAHOAPTOB.

2 BHeapeHHe NporpaMMBl SHeprocOepeskKeHHA KaK MPHOPHTETHOTO HATPABICHHS MOBBINICHHS JKOHO-
MHYeckol 6e30MacHOCTH cTpadbl (BHeApeHHe SHeprodPPeKTHBHBIX TEXHONOTHH H SKOHOMHOroO notpeb-
TIGHMA SHEPreTHYCCKHX PECYPCOB, SHEProHOCUTENeH U3 BO3ODHOBRNAEMBIX HCTOUHHKOR SHEPrHH H alnbTep-
HATHBHBIX BHAOB TOILTHBa, BHEJPEHHE MATOOTXOAHBIX H GE30TXOAHBIX TEXHOMOTHIA, HCTIONBE3OBAHUE BTO-
PHYHEIX PEeCYpPCOB, HCNONB30BAHHE MOLIHOCTEH MO MPOH3BOACTBY HETPARHLMOHHBIX H BO30OHOBIAEMBIX
HMCTOYHHKOB JHEPTHH).

3 Peanusanms ApOEKTOB 3KOMOTHYeckol HanpasierHocTH. B crpanax EC pacnpocrpanessl Hanpasne-
HHA CTPOHTENBCTBA HA CCHOBE HOBBIX JKONOTHYECKHX TEXHOOTHH, MPUMCHCHHE 3KOJOTHIECKH YUCTHIX
MATEPHANIOB H CHIPEA, MCIOAL30BAHHE KOTOPHX NMO3BOJNAET YMEHBIIHTE BBIGPOCH MAPHUKOBBIX raszoB B
aTMocdepy, MPOHIBOACTBO YCOBEPINCHCTROBAHHAIX MaTepHanoB. CornlacHo DHEpPreTHdeckoll CTpaTerun
Ykpaunel Ha neproa ao 2030 roaa noreHiman sHeprocOeperkeHUsI IMEHHO CTPOMTEIBHEIX MpeanpUITHI
ABgeTc HeDOJBIINM, ONHAKO, YIHTHIBAA TO, YTO CTPOMTENBHAA OTPAcIb 06eCneurBaeT BOCIPOHIBEICHHUE
OCHOBHBIX (DOHHOB, POJib CTPOMTENBHEIX NPCANPHATHH B NporpaMMe HeprocOepesxeHNA rocynapersa
MOXCHO Ha3BaTh ompeaensiomeii. J1ng cTpoHTENBHBIX KOMIIAHHH 3T0 03HA4aeT HEOOXORHMOCTE Mepeopu-
€HTALMH CBOeH CHCTEMEBI OLEHKH KadeCTBa Ha SHepro3(eKTHRHEIE MATEPHANBL, TEXHOJIOTHH, OCBOCHHE
PBIHKOB 3HeprocOeperaiomero CTPOHTENBCTRA B 3KIIOM H MPOMBILUIEHHOM CEKTOPaX SKOHOMMKH.

4 Jleperyndauua B CTpOUTENBCTEE. PeryluporaHie CTPOUTENEHON AESTENEHOCTH MCKIIOUHTENBHO roc-
VAAPCTBCHHBIMH MHCTPYMCHTAMH KOHTPONA M Haa3opa He ofecneunpaeT B MONHOH Mepe KadecTa IIpo-
AYKIHH, cobmoaenns npae notpeSHTeNnei, He rapaHTHPYET OTCYTCTBHE HENOGPOCOBSCTHEIX YUACTHHKOB
CTPOHTENBHOrO phitiKa. [losToMy cefiuac AeficTBHA 3aKOHOOATENBHOH BIAacTH B YKpaKHe COCPeAOTOYSHE]
Ha YMpOILIEHWH YCJIOBHH BelieHMa OH3Heca (AeperyIMpPOBAHHE), KOTOPHIE HANIPABNIEHBI HA YIPOICHHE
NPOLEAYDP B CTPOHTENLHOH OTpacan, KoHuenuns ynpotueHHsa BeAeHHA OU3Heca MpeMycMaTpUBaeT yoTpa-
HEeHME JTMIIEH3HH, paspellicHHH, PernaMenToB, CepTH(GHKATOR, MPSHAITHCAHAH, COKPAILEHHe YaCTOTHI NMPO-
BCPOK, 4 TAKOKE JIMKBMIALHIO MOApasieNeHHH H rocyJapcTBeHHBIX PeryNATOPHEIX opraHos. Kpome Toro,
npennaraercd nepepacnpenencHne HyHKIMH mo HX obecnedeHHIO M KOHTPOJIO 34 BBIIOJNHEHHEM MEKITY
Pa3IMMHLIMM OPraHAMH BJAACTH. JTO BARJET HAa CHCTEMY OLIHKH KauyecTBa CTPOHTENIBLCTBA Ha YPOBHE I'oc-
YOApCTRA H OTAENBHEIX CTPOUTENBLHBX MPOSKTOR.

Ilpu 31oM 3bdeKTHBHOH anbTepHATHBOH rOCYAAPCTEEHHOMY PETYRHPOBAHMICO ABIACTCA CAMOPeryITH-
posanue. Camoperynupyemsie opranusauuu (CPO) B cTpoHTensCTBe ROKHBL CTATH 3BEHOM NpPUHSTHA
ofA3aTeNEHBIX PeLICHHH Ha YPOBHE OTPaciiy, a TAakKe KOHTPOMA KadecTBa. FoCyJapcTBO AeNnernpyeT STHM
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OpraHH3allHAM CBOH NOJHOMOYHS TIo pa3paboTke npasun npodecCHOHATBHOrO MOBEACHHS YYaCTHHKOB
OMPEAESICHHOrO PLIHKA, & TAKXKE I10 KOHTPOJIIO U HAA30pPY 3a cOOMOASHHEM ITHX MPaBHT,

5 CHCTeMHOe BO3ACHCTBHE Ha IKOHOMHKY (PHHAHCOBO-OKOHOMUYECKOTO W MOJHTHYECKOTO KPHIHCOB,
BOCHHEBIX ACHCTBHI Ha BOCTOKE CTPAHBEL.

6 Llupposuzaund Boex oTpacneif SkOHOMUKH, KOTOpas TpedyeT paspaGOTKN HOBEIX MORXOA0B, NPaBUI,
ApPOLEAYp OLCHKH Ka4eCTBa CTPOUTENLCTRA € YUSTOM «LIM(POBBIX» PeanHii, HANPUMEP KOHTPOSIS KAYECTRA ©
TIOMOHIBEO APOHOB, BUAEOKAMED, BOIMOXKHOCTE XpaHeHNA H 00paboTiH SOMbLIIX MACCHBOB MHQOPMALIMH M T, 1,

Cnycox IHTEpATYPBI

1 Enetgy Performance of Building Directive — Pexmv noctyna: http://www.bre.co.uk/filelibrary/Scotland/Energy
Performance_of Buildings_Directive_%28EPBD%29.pdf,

2 JIBH A1.1-94: 2010 «ITpoexTyBanns SyAiBenbHAX KOHCTpYKniil 3a CBpokoaaMn. OcHoBHI nonoxenHsy/MinperionGyn. —
Knie, 2012-22c.

YK 628.1/.3

TEXHOJIOTHYECKHE OCOBEHHOCTH CTPOHTEJILCTBA COOPYXKEHHH
IO OYHUCTKE CTOMHBIX BOI HACEJIEHHOT O IYHKTA

I H BETOYCOBA, 10. A. ABUHHHHKOBA, A, E. JABHJOBHY
Benopyccxuit eocydapemeennuiii yrusepcumem mpavcnopma, 2. F'omens

CoopyxeHns BOAONPOBOHO-KAHANH3ALHORHOTO X034HCTBA Mpe/iHa3HAYEHH L1 06paboTkH M OUHCT-
KM CTOYHBIX BOJI FOPOJIOB M HACENEHHBIX ITYHKTOR. YUHTEIBad YCIOBHA paboTsl M BO3JCHCTBHE BHeIOHeH
cpelipl, COOPYKEHHS BOFONPOBOJHO-KAHATHIAUHOHHOIO XO3AHCTEA OTHOCSTCH K eMKOCTHBIM CIICIHAD-
HBIM COOpY>XeHHAM, EMKOCTHBIE COOpYsKeHUA MO TEXHONOTUH H3TOTOBNEHHS KOHCTPYKUHH MOTYT OBITH
MOHOJIMTHBIMH, COOPHBIMA H COOPHO-MOHONHTHBIMH. B 3aBHCHMOCTH OT (hopMEI B ninaHe OHH MOTYT GLITE
NpAMOYTO/TbHBIMH (KBAAPATHEIME) H NUIMHAPHYCCKAMH (KPYTJIBIMH), 3aKPBITEIME (¢ MOKPHITHEM) H OT-
KpBITHIMKA. B 3aBHCHMOCTH OT MX PacnoioXKeHHs MO OTHOIIEHMIO K MOBEPXHOCTH 3eMITH pasNMualoT 3a-
rayOJieHHbIE H ONY3armySieHHBle COOpYKEeHHS,

Bce Harpyskn, aeHCTBYIOLME Ha COOPYMKEHHA, JEIATCA HA MOCTOAHHBIC M BpeMeHHbIe, IIpH pacuerte
EMKOCTHEIX COOpy)KeHHﬁ Mo MnpeAenbHEIM COCTOAHHAM BOZIMOXKHBIC OTKIOHEHRA HATPY30K OT HOPMATHE-
HBIX 3HaY%eHHH yuuTbiBatoTCa Kod(pHIMeHTOM Neperpy3ky. OCHOBHBIE COUETAHMA HATPY3OK COCTOAT W3
NOCTOSHHBIX, JIHTENBHO NeHCTBYIOIIMX H KPAaTKOBPSMEHHO JEHCTBYIOIMMX Harpy3ok. Pacyer Takux co-
OpYXKeHUH BBIMONHACTCS B OHIUIOMHOM NMPOEKTe H COCTOMT M3 pacueTa CTeH M AHMWA §g3 yueTa mpo-
CTPAHCTBEHHOMH paboTH COOPYKEHHUA.

EMKOCTHBIC COOPY/KEHHA AB/IAIOTCA HIPOTEXHHYECKUMH COOPY/KCHHMAMH W K HUM NpeabaBIfioTcs
MOBBILIEHHBIE TPeOOBAHMA 10 BOAOHENPOHHLIAEMOCTH, MOPO3OCTONKOCTH H BOAOCTONKOCTA. TT03TOMY No-
CITe BHIMOJTHEHHS BCEX paboT Mo MOHTaKY COOPHBIX KOHCTPYKIMH, 38ASTIKH CTHKOBBIX COSIHHEHHI, GeTo-
HHPOBAHHH MOHOMHTHBIX YHACTKOB U Hab0pa GeTOHOM NMPOEKTHOH NPOYHOCTH TAKHE COOPYKEHHUS MOJBEP-
ralOTCA UAPABTHYCCKIM HCIBITAHHAM Ha MPOYHOCTD H MEPMETHUHOCTS,

A1 BOSBEACHHA EMKOCTHBIX COOPYKEHHH KPOME MOHONHTHOTO GETOHA LIAPOKO HCMOABIYIOTCS THIIO-
BBIC COOPHBIE XKeJIe3006TOHHEIE KOHCTPYKUMH: (JYHAAMEHTHI, KOJOHHBI, PHTENH, TMTE] OKPHITHI H cTe-
HOBBIE MaHemnH. COrNacHO THITOBEIM CEPHSM CTEHBI @MKOCTHEIX COOPYXKEHHI MOTYT OHITh 3anpoeKTHpPOBRa-
HBI A3 IUIOCKHX CTEHOBBIX NaHeNnel H U3 CTCHOBHIX NaHesNeii ¢ onopHoit maToil. [TnockHe creHoBEIe NaHenu
NPOCTHI B H3TOTORNCHHH, MOHTAXE H [IOTYYHIIH HAaHOONBIICE PACIIPOCTPAHEHHE A BO3BEAESHHA €MKOCT-
HBIX COOpykeHHH. IIpH 3TOM AHHMINE coOOpY>KeHHMIl BHIOIHAETCS MOHONMTHEM. TTNIOCKHE CTeHOBHIE MaHe-
JIH IPOCKTHPYIOTCS BBICOTON 0T 2,4 1o 6,0 M ¢ warom 0,6 M. Mexay coGoii naHenw coeauHAIOTCS Ha
CBapKe 3alV1aHBIX AeTaneH apMaTypPHLIMU HAKIAIKAMH ¢ MOCHEAYIOLUIUM 3aMOHOTHYHBAHAEM CTHIKOR Iic-
MEeHTHO-ITECYAHBIM PacTBOPOM MEXAHH3HPOBAHHHM CIOCOO0OM,

CTeHB! KPYITIBIX COOPY)KEHUH BBIOTHAIOTCA H3 COOPHBIX JKene306eTOHHBIX nanenel ¢ NoCeTyIOmHM
HATAXCHHCM HA HHX KOHBHBBOﬁ apMaTYpPEhl. BepTHKaJ'lBHbIe CTBIKH MOKTY CTCHOBBIMH MAHCIAMH 3aMOHOQ-
JIMUBAIOTCA TOPKPETHBIM CIIOEM IO HATOKEHHS KONbLUeBoil apMaryphl. [0 JocTHsKEHHM GETOHOM B CTHI-
KaX MaHeneif ¥ TOPKPeTHBM cloeM 70 % NpoeKTHOH NMPOYHOCTH MPOUIBOIAT NPEABAPHTENBHOS HATIPIKE-
HHe OeToHa B CTEHAX COOPYXCEHHS NMyTeM HABMBKH HA INIARKYH) BHELIHIOK TIOBEPXHOCTH CTEH BBICOKO-
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NPOYHO#H NPOBOJIOKH C 3aJaHHBIM LaroM crmpani. HaBHBOUHBIC MAlUMHEI OOTATHBAIOT IPOBOJIOKOH CTEH-
KM COOPYXEHUA CHAPYk M, CO3MaBad B KOHCTPYKUHH NPeABAPHUTENbHOE HANpAKeHHE OeToHA, JInd 3alHTHI
OT KOPPO3HH apMaTypa 10C/ie HABHBKHU MITYKATYPUTCH WIH TIOKPHBAETCA CII0EM TOPKPeT-0eToHa.

CreHbl cOOPYKEeHHI H3-3a 3HAUMTENbHON KPHBH3HE KOHTYPOB AHHILA BHIMOMHAIOTCA H3 CTEHOBBIX TIA-
HeNel ¢ KPHBOMHHSHNLIMH BHYTpeHHeH M BHeHel MOBEPXHOCTAMH NIPH PaIHyce KPHBHZHBI 3 M M IHPHHE
1,5 m. TomuuHa Beex naneneli NPUHAMAETCS TOCTOAHHOM MO BEICOTE M YCTAHABIMBAIOTCA OHH B MA3H MO-
HOMHMTHOTC [JHHILA.

s Bo3BeneHHA MOHOJNHTHEIX 6MKOCTHRIX COOPYXKEHHH ¢ TIOCTOSHHOM TOMIICHOH CTEH MO BHICOTE B
HACTOALLSE BPEMA HCMONL3YETCH DECIIOBHAA KOHCTPYKLUHA. BeclioBHas KOHCTPYKIMA — 3TO NPOYHOE CO-
Opy/KeHHe ¢ MHHMMaJbHOH yrposzolf oOpasoBaHHS TPeIMH, ¢ YJYHINCHHBIMM 3BYKOH3ONALHOHHBIMH M
TEMIOU3ONAHOHHHMHA TOKa3aTeaMH. CXeMa 3aJIHBKM CT€H OCYHIeCTBIAETCA B CKONB3AWIEH HIH TO-
ABIDKHO# onayyOke 1 nocne 3apepiieHHs paboThl M0 YKIAAKE OZHOTO CNOS CMeCH GeTOHA, HO Tpeympe-
KIAA MOMEHT CXBATHIBAHHA, TIPOH3BOAMTCA 3aJIHBKA OYepeHOH MOPLMH pacTBopa. CKonb3ammas, HiIH no-
ABWOKHAA, OMaTy0Ka — 3TO JBa pAfia WINTOB BRICOTOH 1-1,2 MeTpa, oIuHAKOBBIX MO CBOEH dopMe, MExITy
KOTOPBIMH GOPMHPYETCS MOHOJNIMTHAA CTEHA, 3Ta TEXHOJOMHA NMO3BONAET 00eCneunTh JOCTATOYHYIO Tep-
METHYHOCTD COOPYXKEHHA €3 MOMONHHTENBHBIX IHAPOH3OIALIHOHHEIX PaGoT H HCKITIOYHTE KOPPO3HIO ap-
MHPYIOIIHX 31eMeHTOR, [IpH 2ToM CTPOHTENBCTBO ¢ HCMONB30BAHHEM CHCLMANBHON onamyGkH o Hec-
1IOBHOH TEXHONMOTHH COKPAINACT CPOK CTPOHTENECTEA B ABA pasa.

Bospacraromue TpeGoBaHHA K KaUSCTBEHHBIM XaPaKTePHCTHKAM CTPOUTEIILHBIX MATEPHANOE TPEOYIOT
npuMeHeHHs HOBBIX GeToMOB. KoMnosnToberon ABnseTca OOHHM U3 NEPCIEKTHBHBIX CTPOMMATEPHANOE,
[0 MHOTHM fIapaMEeTpaM NPEBOCXOAAIHM MPEKPACHO HIBECTHEIN BCEM MKeIe300STOH.

Kommozuroberon PCKOMCHICBAH ONMA HCIIO/B30BAHHA B YCTOBHAX MOCTOAHHOTO HETATHEHOTO BJIHAHHA
XHMHYECKUX (aKTOPOB, TAKHX KAK XJIOPHCTEIE COMH B KHCIOT], IPOTHEOOGNEAEHHTENBHBIE PEATeHTEL H Ip.

C KayKIpIM IoIoM NOKUCKY PEIISHHA MPOOIIeMEl A0NIOBEUHOCTH KOHCTPYKIME H COOPYKEHHI W3 apMu-
posaHHOrO GeToHa yjenderca sce Gosnpmie BHAMaHuA. Bospacralomme MaciutaGel paGot, 06ycaoBieHHbIE
HEOGXOAUMOCTRIO PEMOHTA M BOCCTAHOBNEHHS SKENE300STOHHBX KOHCTPYKUMI, NPOIMKTOBAHEI CrpaHH-
YeHHAMH CPOKOB CITyObl NaHHEIX KOHCTPYKUMHA BCIIEACTBHE OrpaHHYeHHON CTOMKOCTH CTANLHOH apMa-
TYPEI K arpecCHBHEIM CpelaM.

B crA3U ¢ 3TUM BO3HHKAET HEOOXOAUMOCTE OGecneYeHIA TpeOyeMBIX CPOKOB CHYXGH apMUPOBAHHBIX
GETOHHBIX KOHCTPYKIIHH, 3KCILTYaTHPYEMBIX B YCIOBHAX arpeccHBHEIX cpeA. JaHHy10 mpobremMy s KOH-
CTPYKUHH IHAPOTEXHHYECKHX COOPYIKCHHH B 3HAYHTENBHOH Mepe MOYKeT PELIMT 3aMeHa CTATBHOH apMa-
TYPH HAa KOMIO3HTHYIO, 00Mafatolly10 NMOBLINEHHOH cTOHKOCTBIO K arpecCHBHEIM CpeaM. IT0 HO3BOIHT
CHHZHTEL WIH JIMKBHAHPOBATE 3ATPATEl HA KANHTANLHBIC PEMOHTHL. BEICOKAA CTOMKOCTE KOMIIO3HTHOMH ap-
MaTypbl K arpecCHBHBIM CpedaM MOXEST APHBCCTH K YBCIHUYCHHIO KH3IHEHHOIO IIHKIA KOHCTPYKIIHH, a
TaKoKe K YBEITHUCHHIO €€ MEKPCMOHTHOIO UHKIIA, YTO B KOHEYHOM HTOrE MPHUBCACT K YMEHBINCHHIO CTOH-
MOCTH. KOHCTPYKLHH Ha €JHHHLLY SKCIUTYaTAHOHHOTO BpEMEHH.

DaKTHUCCKH KOMIO3HTHAA apMaTypa — 3TO CTEPXKHH XapakTepHOTO IS apMaTyphl BHOA, © HaHeceH-
HOW HA HHX CIHPAIbHONH peSpUCTOCTRIO Ml YCHIeHHA cueruieHrd ¢ GetonoM. Marepuanom ans npoms-
BOJCTEA CITYXKHT CTEKJIOBOJIOKHO, CKPETUIACMOE B €IMHBIH, OYEHD MPOYHBIN CTepXKeHE 32 cyeT 00paboTKH
TePMOAKTHBHBIMH cMomaMH. Matepuan npeacraenger cofol KOMIOZHT, 4TO W O0YCNABNUBACT €ro HA3Ba-
HHe. J[MaMEeTp CTEKIOBOJIOKOHHOTO NpyTa pazTHdaeTcs oT 4 A0 15 MM, ¥TO NO3BONAET MPOHIBOANTD KOM-
MNO3UTOOETOH CaMBIX Pa3HBIX MapoK.

KoMnosnrHas cTeKnoBOMOKOHHAA apMmaTypa NpeacTaenaeT coboli MaTepHas, N0 NpOYHOCTH TPEROC-
XOIAIMIA CTATBHYIO TIPUMEPHO B 3 pasa, NpeenbHas pa3phiBHaA HATPY3Ka ¥ CTEKIOMIACTHKOBOH apMaTy-
pbi — 1200 MITa, y meTannuueckoi cooreercTBeHno — 390 MIla. CreknoriacTHroBbIH apMaTypHBIii nIpy-
TOK AHaMeTPOM 8 MM NPeBOCXOUT MO NPOYHOCTH METAUIHYECKUHA JHAMETPOM 12 MM.

CoOTBETCTBERHO, KOMMO3MTOOETOH GyaeT 1Mo MPOYHOCTHEIM MOKA3aTENAM MPEBOCXOIHTE JKEe306e-
TOH H MpH 3ToM GYAET HamHoro Jierye. CoopykaeMble M3 HEro KOHCTPYKUHH OyOyT OKa3HBAThH 3aMETHO
MCHBIIICS AABHCHHC HA OCHOBAHHE.

Cnenyroniee paHelilllee CBOHCTBO KOMIIOZHTOOSTOHA — OH B Pashl HOJNTOBEYHES >KeNe3o0eToHa M
HMEHHO 3a CUeT TOro, 9TO CTANbHA APMATYpa 3AMCHACTCA Ha CTEKIOBOJIOKOHHYIO. HeMeTammueckas ap-
MaTypa abCoOMOTHO He MOIBEPKEHA MPOLIECcaM KOPPO3HK, KOTOpPEIE H CITY)XAT OAHON M3 OCHOBHEIX MpH-
YHH paspyLICHHs JKeNe300€TOHHBIX KOHCTPYKUHHA. Cpok H3HH GeTOHHHIX KOHCTPYKLMIM H3 HOBOTO MATE-
pHana NpoAneBaeTes B 3—5 pa3 KaKk MHHUMYM. TeIuIonpoBOAHOCTS KOMIO3HTOOETOHA CYIIECTBEHHO CHH-
JKEeHA MO CPABHEHUIO ¢ TEMIONPOBOMHOCTHIO KeNe300€TOHa, H 3T ToXe 00YCIOBIEHO XapakTEPHCTHRaMU
KOMOO3HTHOH apMatyphl. Ee koahGHUMEHT TeIONPOBOAHOCTH HAMHOFO HIDKE, YeM Y CTANH,
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Bospacratompe TpeboBaHuA K KOMGOPTY, 0€30MaCHOCTH, YKOHOMHMHOCTH H 3KONIOTHYHMOCTH CTPOH-
TeAbCTBA 3aCTABJISEOT W CTPOHTENEH, H TIPOM3BOANTEIEH HCKATE HOBBHIE MATEPHaNbl W KOHCTPYKLHH B3a-
MEH TPaJHLUHOHHLIX, BRINOSHEHHEIH aHaIU3 Nokasal, 4To B Ka4YecTBe OCHOBbI M1 CTPOHTENLCTBA H pe-
KOHCTPYKIIHH OUBCTHRIX COOPYKCHHH LenecooOpazHO HCMONB30BaTh KOMITO3HTOOETOH KaK IMepCneKTHB-
HEIH MaTepHan Anda sHeprocbeperailero cTpoOHTETLCTRA.

VK 624.21:625.1

IMPOTHO3HPOBAHHE EE30TKA3ZHOM PABOTBI
HECYIIHX 3JIEMEHTOB TABEJBHBIX X KEJEZHOJOPOKHRIX MOCTOB

C. M. BOBPHIIKHUH
Benopycckuii ocydapcemsennviti yuusepcumem mpancnopma, 2. omens

Ha coBpeMeHHOM 3Tame pasBHTHA TPAHCIOPTHBIX Bojick PecnyGmuxu Benapyce H jkenesHOmOPOKHBIX
Bokick PoccHiickol denepaliiii akTHBHO TIPOH3BOUTCA NMEPEOCHAICHHE MOCTOBBIX JKEIC3HOAOPOHBIX a-
cTell HOBBIMH Ta0eAbHBEIMH eNTe3HOACPOKHEIMH MoctaMu MIDK-BT-B® 1 UMXK-500. B To ke Bpems
HMeroLHecs TabesbHbIe XKenesHomopoXHble MocThl POM-500 1 HKM-56 (manee — tabenbHbie MOCTHL) HE
HCKIIIOYEHBI U3 Tabe s MOCTOBBIX ENS3HOROPOMHBIX YacTell H AODKHB COOTBETCTBOBATH NMPEABAR/AC-
MBIM K HHM TpeGoBaHHAM M0 obecrieyeHHIO Ge30MacHoro MpPoNycKka MOABWXHON aBTOMOGHIBHOH H sKe-
JIe3HOAOPOXKHOMH Harpy20K, OcHoBHas nmpobnema B uenonpzopank POM-500 u HXXM-56 no HazHaueHmio
COCTOHMT B TOM, YTO AAHHOE TabeSbHOS MMYILECTBO CNPOSKTHPOBAHO H M3rOTOBNEHO B KOHIE 50-X IT.
MPOLLTOrO BeKa M MMEIOIMICT SHAYHTERLHBIH 3KCIUTYaTalHOHHEIH H3HOC B YCIOBHSX XPaHCHHA M NCPHO-
OHYECKOH SKCIVIyaTalllH TpeOyeT OLleHKH IPy30N0oAEMHOCTH HECYINHX MeMeHToBR. [lon Hecymumu 3ne-
MEHTAMH TIOHUMAIOTCH: TPOJIETHEIE CTPOEHUA; PAMHbIE ONOPH (HAACTPOHKH); MOHTOHEL, COSTMHMTENBHEIE
3MEMEHTHI.

CroerpeMeHHas JHATHOCTHKA HECYIIHX 3JIeMEeHTOB TaGesbHBIX MOCTOB ABIIAETCA BECHMA AKTYANBHOM
3a1aueci, U OT MPaRMIEHOrO Moabopa JHATHOCTHYECKHX MPHOOPOB H MPOrpaMMHOTC 00SCTICUeHHS pacieToB
3ABUCHT JOCTOBEPHOCTH MONySeHHEIX Pe3YIBTATOR.

B HACTOAIIMX Te3ucax aBTOPOM MPEIAraeTca PacCMOTPETE OANMH H3 NMOAXOJO0B K NMPOBEACHHIO OLEHKH
GesoTKasHOH paboTEI HECYLMX 3JIEMEHTOR TaleNbHBIX KENE3HOROPOXKHBIX MOCTOB, B kavectBe oGnekra
NUATHOCTHKM BBICTYIIAET ApONIeTHOe cTpoeHre P3M-500, cpeacreaMu OHATHOCTHKH HCIIONB3OBANECH
npubopel: TonmHHOMEp NoxkpeITHiE TM-50MI4, ynprpaseykosoili TomuuHoMep YTM-MTI'4 1 Teepaomep
TOpTaTHBHBIH AuHaMudeckui Koncranra TY. PacueTHbIM HHCTpYMEHTapHEM BBICTYNAET cpeAa pas3paborT-
KH rpadHIecKHX TPeXMEpPHBIX MHAKeHepHEIX cucTeM Autodesk Inventor (pekomennyerca ANSYS).

Tunosyro nocnenoBaTeNEHOCTE AeHCTBUN MO CTATHCTHUECKOMY PacdeTy HECYIUHX 3/eMeHTOB Tabems-
HBIX MOCTOB B cpefe Autodesk Inventor MOsKHO MpeacTaBHTE B BUEE CXeMBI (PUCYHOK 1),

Hocrpoenne 3D-monenn pacueTHO! KOHCTPYKIMH M 3a0aHHE
CBOHCTR MATEPHANOR
) Brison pesynpTaToR Ha
HEYaTs B BHAS OTIETA

C6op ucxonuoti unGopManty o s
TEXHHYECKHX XAPAKTEPHCTHRAX
KOHCTPYKLHMH {TEOMETPHUSCKHE
PA3MEPH, XapaKTePHCTHEKA
MaTepHana)

YcTanoBKa pacueTHBIX NapaMeTpop (YCTAHOBKA ONOPHEIX ||
peakiHii, TPHAOKEHHE PACYETHEIX HATPY3IOK) H pacdeT

Pucynox 1 - Tlocien0BaTenLHOCTE ASHCTBHI MO CTATHYSCKOMY pacteTy
MEMEHTOB KOHCTPYKLHH W MOCTOBBIX coopykenntl B cpeae Autodesk Inventor

B xavecTBe BCXOIHBIX JAHHBIX J/I1 MOCTPOCHHA PACHCTHOH TPEXMEPHOIH MONENH HCIIONB30BATTMCH KOH-
CTPYKTHMBHEIE pa3sMephl I7aBHo# Ganku nponetHoro crpoeHns POM-500, npuxaTeie w3 [1] W yTouHeHHEIE ¢
HcnonszopanieM npubopos YTM-MI'4 u TM-50MI'4. IIpodHOCTHBIE XapaKTEPHCTHKH 3IEMEHTOR TTIABHOIM
Hanki MOTyT OBITH IPHHATEI Taloke W3 [1], oHAKO ARTOPOM MPEWIArACTCS ONPENEATh UX ¢ PEANBHON KOH-
CTPYKIMH NIOCPENCTBOM CHATHA H 00pabOTKM CTATHCTHYECKHX JAHHBIX ¢ HCTIONL30BAHHEM TBepaoMepa «KoH-
cranta TV » (pUCYHOK 2) MR APYTHX aHATIOTOB.
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PucyHoxk 2 - CGop HexoAHO#! MHGODMALNH O TPOYHOCTHEIX XAPAKTEPHCTHXAX
rnaeroli GankH npoaetHore crpoeHHA POM-500 B moneesx yemoBHsx:
a— CHATHE NokasateneH ¢ uenenbsosannes TeepaoMepa «Koncranma TV,
& — oOpaloTea cTaTHeTHHECKOH PROOPKH NOKA3ETENEH (CKPUHMOT TPOIPaMMbl)

CobpanHas 1 006paboTaHHad FHMOpPMALFA HCMONB30BAHA I TPEXMEPHOTO MOUCIHPOBAHMS TIABHEIX
Ganok MpoNeTHOTO CTPOSHHA H Ha3HAYSHHA UM NPOYHOCTHHIX XApaKTepHCTHK. Jallee 3a3aHBI COCPEROTO-
YEeHHHIE PACUETHBIE HAFPY3IKH C NPHIMKEHHEM B CEPelTHHY TABHLEIX 6alloK U OTNIOPHBIE peaKLMH HA KOHLIAX
HIDKHUX YacTeil Gajok.

B kavecTBe MaTeMaTH4eCKOTo arHIapara JUIf CTATHYECKOTO PacyeTa HCMOIb3YETCA SAIOKEHHBIH B Au-
todesk Inventor MeTOA KOHEUHBIX 3/1EMEHTOB, YACTHYHBIC Pe3y/ibTaTs! KOFOPOro NMPHBENICHHE Ha pHCYHKE 3.

Pesynuratel pacuera, NPeACTABIEHHBIE B BH3Y&ILHOM CONPOBOXKACHHH, TNMO3BONAIOT YBHUAETh He
TONBKO MHHHMANTbHBIE H MAKCHMANBHBIE NMEPEMELICHHUA, HO M 30Hbl HATIDAKCHHA CaMol KOHCTPYKLHH
Ganku POM-500, yro gaet npeacraeneHue o pabore KOHCTPYKUHH NMOA HArPY3KOM.

Takum obpasoM, Ha OCHOBE U3TOKEHHOrO BHIIIE MPUMEPa MOKHO AOCTATOUHO 3ddekrueHo u ¢ Tpely-
€MO#i IOCTORSPHOCTEIO MPOTHO3UPOBATE 0e30TKAZHOCTE PabOTEL HECYIMMX HIEMEHTOB TaOebHEIX MOCTOR.

B xauecTBe panpHeifllero coBepllicHCTBORBAHHA B HATIPABICHHH AaHHOH paboTEl mpeanaraerca Mpous-
BECTH NoAGOp ONTHMANLHOTO MATEMATHYECKOTO annapara JUls NPOBSOCHHS OUHAMHYECKHX PacyeTOB HA
HecylHe MeMeNThl TabeIbHEIX MOCTOB OT MOJABIKHBIX Harpy3ox. MHCTpyMeHTapHeM Mo pacyeTy npem-
[I0JIAraeTcd UCHONE30BAHNE TIPOTPaMMHOTC TIpoaykTa ANSYS.
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Pucynok 3 — PeayaeTarel craTHYECKOro pacdeTa raaeHoi Gamku nponetaore crpoenus POM-500
METOAOM KOHEUHEIX JEMEHTOB MPH JAIAHHBIX NAPAMETpaX

HznoxeHnnie B paGoTe npodsiieMHEIE BONPOCH H IYTH HX pellieHHs MO3BONAT OCYIRECTRAATE Oesonac-
HOE HCTIONB30BAHME HMEIOIHXCA Ha BOOPYXXSHHH TPaHCNOPTHBIX Bodick PecryGmmin benapyck TabGens-
HBIX JKEJIE3HOMOPOXKHBIX MOCTOR [0 NpeAHasHaueHHIo. Kpome Toro, Gonbmoii HHTEpec X HCIONB30BAHHIO
nponeTHbx crpoeHHii POM-500 v HDKM-56 B kanuTanbHOM H BPEMEHHOM CTPOHTEJIBCTBS MOCTOB Ha aB-
TOMOOHIIBHEIX fOporax uMeeT MHHHCTEpPCTBO TpaHCMopTa H KoMMyHHKaLmi PecrryGimku Benapyce.

CRucok THTEPATYPHI

1 Meranmmeckan scrakaza POM-500 ; Texmmeckoe ONHCAHAE W MHCTPYKITHA T MOHTRKY, TIEPEBOIKE, XPAHEHHIO H YKCIIHYATa-
wur / Tasroe yopagneaqe JKJIB. - M. : [V B, 1976. - 328 c.

VIIK 69.05
OLEHKA OCTATOUYHOI'O PECYPCA 3/IAHHUM H COOPYXKEHHI

B. O. BOHJAPEHKGC, B. M. HHIBEZ], [1. A. AHAIITHHA, M. M. ChIC
Benopycexuii zocydapcmeentvtii yuugepcumem mparcnopma, 2. I'omens

OCTaTOUHBIH pecypc — MepHOA IKCIUTYATALHH CTPOUTENBHOTO 00BEKTa OT MOMEHTA KOHTPOJIA ero TeX-
HHYECKORD COCTOAHHA OO MEPEX0aa B pecIbHOE COCTOSHHE, TIPH KOTOPOM ero AanbHeHIIas SKCILTyaTa-
UM HEAOMYCTHMA WIHM HelenecoobpasHa, nube BOCCTAHOBACHHS €ro paboTocnocodHOro cocToaHua He-
BO3MOXHO WK Heuenecoodpasno. Llenpio pacdeTa 0CTATOMHOTO Pecypea 3NaHUN U coopykeHull spieTcs
OnpeficicHiE BPEMEHHOTO TMEPHOAA, B TedeHHe KOTOPOro BOIMOXKHA 0e30macHad SKCIUTyaTauus 3[aHuA
(coopysKeHHA), H MO UCTEYEHUH KOTOPOTO HEOOXOAHMO MPUHMMATE PellleHHe O MPOREACHHH KAMHTANEHO-
rO PeMOHTA JUIA MPOAO/DKCHMA AnHTeNnbHOH GezonacHoH sxenayaraupy, 1H60 o cHoce oOBekTa.

3anaya OLEHKH OCTATOUHOIO pecypca 3TaHnii 0 coopykeHHH (MX OTAENBHBIX 3TEMEHTOR H KOHCTPYK-
uuit) B PecmyGnuike Benapych B HacTosIee BpeMs ABAETCA OAHOH U3 caMbIX akTyansHbIX. Ee smoboanes-
HOCTB YCYTYONAeTca TeM, UTO Ha CEroAHA B CTpaHe 3HAYMTE/IBHAA Y4CTh 3AAHHH H COOPYKEHHMH 2KCIULya-
TUPYETCA ANUTENBHBIE CPOKH (2a44CTYIO MPEBBILIAOIIHE MPOEKTHLIE, HOPMATHBHBIE), MPH 3TOM ¢ MPOTY-
IMIeHAEIMH (0 Pa3THYHBIM NPHYMHAM ) KalHUTabHBIMH PEMOHTAMH,

C yueroM cneuMpHKY AUATHOCTHPOBAHKA 0OBEKTOB CTPOHTEIBCTBA, CIELHAIH3HPOBAHHBIMH OpPraHu-
3alHAMH HCTIONB3YIOTCA PasiiIHMHble METONHKH OLIGHKH HX OCTATOYHOIC PECypea, CBA3ZAHHBIE ¢ HCMONB30-
BaHHEM JETEPMHHUPOBAHHBIX PACUETOR JHOO TCOPHH BEPOATHOCTH. MIX MOXHO pa3ae/uTh:

— Ha JeTEPMUHHMPOBAHHEIE MOAENTH: NC ASTPaJalii HeCcyLeH criocoDHOCTH; Mo H3MEHEHHIO NapaMeT-
POB TEXHHYECKOTO COCTOSHMA; MO cTeNeHy (H3UYecKOro H3HOCA, 10 HOPMaTHBaM CPOKOB 3KCILTYaTallHH
710 KANUTANBHOFO PEMOHTA; 110 olleHKe koadxbyuupenTa 3anaca; no BuAaM NpejeabHBIX COCTOAHMIR,
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— JIOTHKO-BEPOATHOCTHBIC MOAENHM: MO CPOKAM ISKCIUTYATALHHM OOBEKTOR-aHAJOr0B; [0 H3MEHEHHIO
BEPOATHOCTH OTKa3a OOBEKTOB; 10 M3MEHEHMIO YPOBHA MPOMBIIICHHOTO PUCKA HIIN PHCKA aBApHM; TIO
H3MCHCHHIO HAACKHOCTH KOHCTPYKIMH; MO BEPOATHOCTHOMY PACIO3HABAHHIO KATETOPUH TEXHHYECKOTO
COCTOMHHA KOHCTPYKIIHIA,

ITpH olteHke OCTATOYHOTO pecypca 3AaHHA B ACTEPMHHUPOBAHHON MOCTAHORKE BRIGUPAIOTCA TOTOBHE
dopmyner, oOBIYHO MHOTOWICHBI PazNu4HON cTenMeHH. ONHAKO MHOTOWIEH CJIHIIKOM HU3KOHM CTeneHH
HaeT rpyboe onucaHHe NMPoLEcea, a MAOTOWIEH BBRICOKOH CTENCHH He OYIeT CrNAKHUBATh OTIIOHEHHUA. 3a-
BHCHMOCTB, 0TOOp@Katolas Xapakrep yObIBaHNA (YHKUMOHANBHEIX KAMECTE KOHCTPYKLIHH, JOKHA ObITh
nocTaTtoyHo o6ocHoBaHa. Bonepoli nopanok BeI0opa Takol 3aBHCHMOCTH JIODKEH YUUTHIBATE (TIPH OTCYT-
CTBUM HJIH HEJOCTATOUHOCTH MH(OPMALIHOHHOIO MaTepHana) XOTd Gbl JIOMHYECKH MPOUECe NOTEPH CIIO-
COGHOCTH KOHCTPYKIHMH ¢ TEYEHHEM BPEMEHH BRINONIHATE CBOH YHKIHH. B mpoTHBHOM ciryuae skcTpano-
nAuKs BHIGPaHAOTO 3aKOHA MOBE/ICHUS KOHCTPYKLMH [0 PACCMaTPHBAGMOMY NTapaMeTpy BIUIOTE 1O of mpe-
JIEBHOTO COCTOAHMA MOMET NPHBECTH K CYLHECTBEHHBIM OLIHOKAM, HHOTAA C TAKENBIMH TIOCHEACTBHAMY,

IIpuMeHeHHe BEPOATHOCTHBIX METOHOB TpeGyeT SHAMHTENBHOrO O0BeMa HHGOPMAIMY O BHELIHHX
BO3ACHCTBHAX, 4 TAKoKe HHPOPMALHMM O MAaTEpHANAX KOHCTPYKUHIH. YBenmuenue obbnema HeobxoauMoii
nH(popMaLHH ofecreunBaeT SONBIIYIO JOCTORSPHOCTE BBIBOAOB O HAJEXKHOCTH H JONNOBEYHOCTH 3AAHHIH
H COOPY:KEHHIA,

ITpy BepoaTHOCTHOM NoAXOAE:

— BHELHKE YCIOBHSA SKCIUTYaTalMH KOHCTPYKUNH CUHTAKOTCS CIydalHBIMH TIPOLEeCCaMH;

— 33 OCHOBHOW MOKa3aTeflb HANCKHOCTH NPHHHMAETCS BEPOATHOCTh NpeCBIBaHMA MapaMeTpoB CHCTE-
MBI B HEKOTOpO#H NOMycTHMOH 06nacTH, HapyIleHHe HOPMATHLHOMN IKCITYATAIMHE MPHBOAUT K BHIXOLY W3
3ToH obnacTu;

— BBIXO/I KOHCTPYKLUHU H3 CTpOf SABJAETCA, KaK HPABWIO, CICJACTRMEM IOCTENEHHONO HAKOIICHUA
MOBPEKACHHIR,

— OLIEHKA COOTBETCTBHA (DAKTHYECKOrO PHCKA aBAPHH OOBEKTA NMPEABABNSEMbIM TPeGOBAHUAM KOH-
CTPYKIMOHHOH $e30MaCHOCTH ABLAETCA COCTABHOM YaCTEIO OTIPEIENeHUs OCTATOSHOrO pecypea.

OcTaTouHBIi pecypc KOHCTPYKIMA MOKET HMETh HE TOIBKO A0 MCTEYSHHS MPOSKTHOTC CPOKA CITYXKOBI, HO
H T0CHE HeTo. D10 00YCNORIEHO NCHCTBYIOMMMH HOPMAaMH H TIPABHIAMH PacyueTa KOHCTPYKIMH, (PH KOTO-
PBIX HACTYIJICHHE NPEHENBROTO COCTOAHMA PErMAMEHTHPYETCA MpH HauGosee HeONAroNmpHATHRIX PEeKUMAxX
HATPYKCHHA B 33JJAHHBIX YCIIOBHAX 3KCIUTYaTalMH, & TAXKE MPH MHHHMAILHBIX YPOBHAX ME-XAHHYECKHX Xa-
PAKTEPHCTHK KOHCTPYKOMOHHELIX MATEPHANIOR, 00¢CNIeYHBAEMBIX 110 MOCYAAPCTBEHHBIM cTaHzapTam, DakTHde-
CKHE PEKMMBI HAPYKEHHA TIPH CODNFONHHHN MPABH/ SKCIUTYATAITHY OKA3BIBAIOTCA, KAK TIPABHIIO, MEHEILMMH,
YeM PACUETHRIE, YTO CHIKACT MHTEHCHBHOCTD PACXOA0BAHHS 3a7I0/KEHHBIX 3aliacoB (TI0 MPOYHOCTH, BHIHOCH-
BOCTH, KOPPO3HOHHOH CTOHKOCTH) H 00eCTIeUMBALT PE3CPE [0 OCTATOMHOMY PeCypey.

Bo3MOMXHOCTb MPOTHOZHPOBAHKNA BEJIMMHMHBL OCTATOUHOTO pecypca obecnedHraeTCs pH ONHOBPEMEH-
HOM HATHYHH CISAYIONIHX YCAOBMIA:

— M3BECTHBI HAPAMETPEI, ONIPSACIAIONINEG TeXHUHECKOe COCTOSHIE KOHCTPYKIIMK,

— U3BCCTHBI KPHTCPHH NPEAENBHOTO COCTOSHIA,

— HMEETCH BO3MOXKHOCTH NEPHOAMIECKOTO (WM HETPEPHIBHOIO) KOHTPOMS TEXHMYECKOTO COCTOSHHA
KOHCTPYKLHHA.

Haubonee pacnpocTpaHEeHHBIM NOIXONOM K JAHHOMY BOTIPOCY SABIAETCH HCMONBIOBAHHE MPHHIMIA
«0e30MacHON IKCIUTYATALUH 10 TEXHUIECKOMY COCTOSHHION. ONpPEReNeHne OCTATOYHOTO pecypea ocy-
LIECTRISETCA 1O ONMPENIENAONKHM NAPAMETPaM TEXHUHECKOrO COCTOAHHA. B KavecTse nociennux npury-
MAIOTCA MapaAMETPBI, H3MEHEHHE KOTOPHIX (B OTAGIBHOCTH MIIH B HEKOTOPOiH COBOKYITHOCTH) MOXKET TIPH-
BeCTH 06BeKT B HepaboTocnocoGHOE MM NPeRENBHOE COCTOAHHE. [lapaMeTpaMB TEXHHYECKOTO COCTOSHUA
00BEKTa CITYKAT: XapaKTCPHCTHKH MATePHaloB (MeXaHHYSCKHe U XHMHUCCKHE); KOS(PHLIHEHTH 3amacos
MIPOYHOCTH; TEXHOTOTHUECKHe MTOKa3aTelTH.

BriGop KMOYERHX MApaMETPOB OCYIIECTRIACTCS MO Pe3ybTATAM aHANH3a TEXHHUYECKOH JOKyMEHTa-
LMY H pesynbTarop obcnemopanus. B OTACNBHBIX CTyyadx AONMYCTHMO HCMONB30BATh Pe3Y/IBTATHL 3KC-
NEPTHOA OLCHKH, KOTOpad 0GA3ATENEHO AOMKHA BKMIOYATH AHAIH3 YCJIOBHI 9KCITYaTalMH, HHCTPYMEH-
TaNBHAIA KOHTPOb H IIOBEPOYHBIE PACYETHL.

OcTaTOMHBIH pecype 3MaHUA (COOPYKEHHSA) MOKET OMPEAEHATLCS IO TOMY HIH HHOMY ACTIEKTY B 3a-
BHCHMOCTH OT HCXCOHbIX MaTepHANOB, MOTYYCHHBIX Ha Jtane obcreaosannd. Jna ofecnedenusn 3aaaHHOM
TOYHOCTH pacyera OCTATOUHOTO pecypca B pAfe Cly4aeR MOTYT NMOTpeGOBATECA AONOAHHTELHER KUCITHI-
TaHUA KOHCTPYKIIHH cTaTHYeCKOH MHOO AUHAMHYECKOM HATPY3KOMA.
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Heo6x0nMMO OTMETHTS, YTO BCe BBIICONHCAHHBIE METOABI HMEIOT OTPAHHYEHHYIO 00/IACTh MpUMeHe-
HHA, 4 TAIOKE HE YYMUTHIBAIOT TaKHe CYLIECTBEHHBIC MPH ONPEACACHHH OCTATOMHOTO pecypea (BakTopbl, Kak
Pe3kOe H3MEHEHHe YCIOBHA IKCTITYATallMd M BO3MOMXHOE BO3AEHACTBHE OCOOBIX HAMPY3OK; HANHYME CKPBl-
THX BEPEKTOB KOHCTPYKIHMI; KA4€CTBO H3TOTOBJIEHHA KOHCTPYKIHH; CKOPOCTH Aerpajalliii MaTepHANOR
KOHCTPYKUH# ¥ e¢ u3ameHenue, KpoMe Toro, HHTGHCHBHOCTE H3HOCA AN PANTHMHBIX 30AHWIA, WEDKSHEp-
HBIX COOPY>KEHHH H YCHOBHH SKCIUTYaTaliH H3MEHAETCA B ROBOJBHO WHPOKHX nipenenax. Tak, B 3aBucH-
MOCTH OT CTEMEHH arpecCHBHOCTH CPeilbl, B COOTBETCTBHH ¢ [1] ckopocTh kKopposum Getona BapbHpyeTcd
B npefienax ot 0,4 no 46 mm/roa, cransHoli apmatypei — 0,4-1,8 mm/roa. KpoMe Toro, ecnu B nepros
HOPMAJTBHOM 3KCILTyATALHH I PacyeTOR MOXKHO NMPHHATE TIOCTOSHHYIO BETHYHHY MHTEHCHBHOCTY H3HO-
ca (X), TO C TeueHHeM BPeMeHH HO JAHHLIM [2] oHa YBeIMYMBAETCA B KOHLIE CPOKA IKCIUTYATALMH TIPH-
MEPHO B Tpd pasd,  Bospactaet ¢ a0 A = 0,003 ao A =0,01.

Hna oOBEKTHBHOrO pacHera OCTATOYHOTO Pecypea 3flaHuil (CoOpykeHHIH) HeoOXOAMMO COBEpIIEH-
CTBOBAHHE CHCTEME! HA3HAYEHHA KO3 DHIMEHTOR 3HAUHMMOCTH H pa3paboTka MCTOAMKH, YYUTEIBAIONICH
H3IMEHEHHEe HHTEHCHBHOCTH H3HOCA B IPOLIECCE IKCILTYaTali 00nekToB crponTentcTea. Koadduuumente
3HAYHMOCTH HCMEHTOB (KOHCTPYKIMIA) HeoOX0MHMO Ha3HAuaTh HA OCHOBaHHH YKCIICPTHBIX OLICHOK, YYH-
TBIBAKIIHX HE TOJIBKO BOCIIPHHHMACMEIC HMH HATPY3KH, HO H COLHMAJIBHO-3KOHOMHYIECKHES TTOCHCICTEHA
paspyIleHus OTAESNBHBIX IEMEHTOB (KOHCTPYKLMIA), XapakTepa paspyIleHHa (paspylieHus ¢ npeapapH-
TENBHEIM OTIOBEIICHHEM TIOCPEACTEOM PA3BHTHA IUIaCTHYECKHUX AedopMalHii MM MIHOBEHHOTO XPYIIKOTD
paspyIIeHu) U BIIMAHUA Pa3pyIICHHA HA BOIMOKHOCT OOPYIIICHHA COCCHHUX KOHCTPYKLIHIA,

CnHeoK AHTepaTYphl

1 TyxonTo, JI. M. JlonroseqHOCTE Kene3oGeToHHEN KOHCTPYKUHI HIXKEHEPHBIX COOPYKEHHH (CHIOCOB, GyHKEpOR, peiep-
BYapOB, BOIOHANOPHEIX SalleH, noanopHerx crew) / JI. M. Ilyxowto, — M. : Hig-po ACB, 2004. - 424 c.

2 Boitico, M. A, /THarHOCTHKA TOBPENASHHH H MECTOAB! BOCCTAHORIEHHUS FKCILTYTALIMONHBIX KauecTs saanmii / M. I, Boifxo. —
M. : Crpoiinzaar, 1975. - 334 c.

YK 624.012.45/.46

K BOIIPOCY OIIEHKH TEXHHUYECKOI'O COCTOsHIA
KEJNEZOBETOHHBIX JJIEMEHTOB

A A BACH/IBEB, E. B. BEJIAEBA, B. H KHPIOHINHA
KBenopyccxuii 20cyoapemeennvtii yrusepcumem mpavcnopma, 2. Fomens

HeransHoe obcnenosanme sxenesobeTonnbix snementos (JKBD), Bumodas B cefs onpesencnue npod-
HOCTH G€TOHA Ha CXaTve, apMHPOBaHHE (B TOM YHCIIE CTeNeHb KOPPOIHOHHEIX NOBPEKIEHHI CTaILHOH
apMaTypHi), ¢ YHETOM BBIABICHHOMH MOBPEXIEHHOCTH, MO3BONAET JOCTATOUYHO TOUHO OLISHHTh HX TEXHHYE-
CKOC COCTOAHHE.

O,E[HaKO AOCTATOYHO YacTO HMCHHO IIPH HE3HAYHTEILHOE NOBPEKACHHOCTH 3TOr0 OKA3bIBACTCA HEJO-
CTaTOYHO A1 OOBEKTUBHOH OLIEHKH TEXHHYECKOTO COCTOAHHUA eNe300eTOHa, a BEAb OT €€ Pe3yNbTAaTOB
3ABMCHT 00beM KOMILIEKCAa MEpONPHATHIA 110 BOCCTAHOBIEHHIO KOHCTPYKINHA, TpeOyIOmMiA 3a4acTyIO BEI-
TONHEHHA CHIOXKHBIX, CHIELMpHISCKHX paboT KBATH(HIMPORAHHBIMY HCIIONHHTENAMH, MATEPHAICEMKHUH H
HMEIOLIH 3HAYHTENBEHYIO CTOHMOCTE.

OnieHka NPOYHOCTHBIX XaPAKTEPHCTHK HEPa3pyIIAIIHMY (P23pYLIAMIUMH) METOAAMH He TIO3BOJISET
OlICHHTB CTPYKTYPHBIE H3MEHEHNA GeTOHA W HX BIHAHHC HA M3MCHEHHE 3AIUMTHLIX cBoHcTB 6€ToHA Mo oT-
HOLIGHHIO K CTANBHOM apMaType, YTO 3HAYHTEIBHO CHIDKAET OOBEKTHBHOCTE OLIGHKH. B Hee HeoOxoauMo
A00aBNATE METO/B, NO3BONAIIME OUEHHTHh KOPPO3HOHHOS COCTOSHHE GETOHA ¥ COCTOSHHE €ro 3alHT-
HBIX CBOHCTB 10 OTHOIUIEHHIO K CTANBHOH apMaType. TakHM meTonoM ABngercsa Meroa pH-Metpuu, ocHo-
BaHHEIA Ha ONMpEAE/CHUH BeJIHYHHE! nokazarena pH (BoAopoaAHOTO MOKA3aATENR BOJHOH BHTAKKH LIEMEHT-
HOT'O KaMH#A), TIOCKOABKY HMEHHO OH ONPEACIIIET COCTOSHHE 3ALIHTHBIX CBOHCTE MO OTHOMIEHHIO K CTANb-

Hott apmatype [1].
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ITo pesyncratam ofuiero (¢ 2AEMCHTAMHM ACTANBHOro) obcnenoBaHua crenmanuctamMu HHJI
«THHCMuK» (ra momenT obenenoanua HHUJ «CKOu®») um. npodeccopa K. A. Kyapseuesa Grina
BEITIONIHEHA OleHKa TexHuueckoro JKb3 koHcTpykimil 00bekTa HesaBepllleHHOro cTpouTenseTRa «Jleweh-
HO-AHATHOCTHYCCKUIA HECHTP», PACMOIOKEHHOTO HAa TeppHTOpHH ofacTHol SoapHHOH Mo ya. Bp. JIusto-
KOBBIX B I. I'oMene.

ObcnenoBanHoe 3paHne — KapkacHoro Thia, OOmuil BHA 00BeXTa IPeCTaBIEH Ha PHCYHKE 1.

Pucynox 1 — O6mnit pra obcnenopaRHOTO 00bEKTA

Bozeenenne 3panma Havato B 1992 r. 3a Bpems CYUISCTBOBAHHA 30aHHMA €r0 CTPOUTEILCTBO HECKOABLKO
pa3 NpHOCTAHABIKBAJIOCH M BHOB BO30OHOBIANOCE. KoHcepRanmsa o0bekTa He MPOH3BOAMNACK.

PasMepsl 3naHud B TUIaHe — 54%42 M, BRICOT2 STaKA COCTARMAET 3,6 M,

Kapxac 3aaHH4 cocTaBna0T cOOpHBEIE KeNe300eTOHHEIE KOJMOHHEI cedeHreM 400x400 MM H OAHONO-
JIOYHbIe H ABYTIONOYHLIC puresti (no cepri 1.020-1/83). [TepexphiTa BRINOIHEHE H3 IJTHT MYCTOTHOTO HACTH-
naTuna HIK27.12, I1K 27.15, ITK 57.12, TIK 57.15 1 peOpucTBIX CAHTEXHHYECKHX TUTMT IMHpHHOH 1,5 M.

OrpaxxneRHe NPOAOTBHEIX H TOPIEBHX CTEH — CTEHOBbE TPEXCIONHEIC MAHSIH, YaCTHYHO CMOHTHPO-
BaHHEIE B YPoRHAX 1-3-ro araxeii. l1IB5I Mex Iy CTeHOBBIMHU TAHSTAMH HEOMOHOTHICHD.

ITo pezynwraTam obcnenoBanus:

— TeXHHYECKOE COCTOSHUE 32 % NANT nepeKpoITHH (464 1IT.) NIPU3HAHO HEYZORICTBOPHTEAEHEIM, YTO
cooTeeTcTBYeT IV KaTeropuu TeXHHUEeCKOTO COCTOAHHA KOHCTpykIuit cornacHo TKIT 45-1.04-305-2016;

— TEXHMYECKOE COCTOAHHE OCTATBHBLIX MJHT NePeKpHITHH (986 IIT.) — He BNONHE YHOBNETBOPUTENE-
Hoe, uTo cooTBeTcTBYeT I Kareropuu TexHwueckoro cocTodHus KOHCTpyKuMii cornacHo TKIT 45-1.04-
305-2016;

— TEXHHYECKOe COCTOAHNE IUTHT MEPEKPHITHH 30aHHS B LIeJIOM — He BIOJHS YAORISTBOPHTENBHO®, YTO
cootBeTcTBYET Il KaTeropuu TeXHHYECKOrO COCTOAHKMA KOHCTPYKLME cormachHo TKIT 45-1.04-305-2016.

Takum oGpazoM, TEXHHYECKOE COCTOAHHE OONBIIHHCTEA KT IEPEKPEITHA  HE BIOJHE YAOBIETBOPH-
Te/IBHOE, YTO He TpeOyeT CreLManbHeIX Mep o MX BOCCTAHOBIEHHIO. OHAKO ¢ YUSTOM TOrQ, YTO 10 pe-
3YIIbTaTaM OLEHKH TEXHHWYECKOro COCTOAHMA HeoOX0AHMO pa3pabaThiBaTh KOMIUIEKC BOCCTAHOBHTENBHEIX
MEPONPHATHIA, obecreunBalolINX 6e30MacHYI0 IKCIUTYATalHIO IUIHT MO CBOEMY (GYHKIMOHAIBHOMY
HazHaueHU> 6e2 orpaHHYeHUS HA CPOK He MeHee 25 set, HeoOXOAUMO YTOHUHEHHE COCTOAHMA OeToHa, ero
SALIMTHHX CBOHCTB MO OTHOIIEHHIC K CTAABHOH apMaType, BOZMOXHOCTH Pa3sBHTHA KOPPO3HH CTanbHOH
apMaTypHl.

Jna Gonee 00BEKTHRHOM OLIEHKH COCTOSHHA JALIMTHEIX CBOMCTB GeTOHA MO OTHOIICHHIO K CTAABHOH
apMaType H, COOTBETCTBEHHO, TEXHHYECKOTO COCTOAHHA IVIHT NMEPEKPHITHA OBUT BHINOIHEH (UAHYECKUi
aHannz o0pasioe 6eToHa IUTHT, HAXOMANIMXCS B HE BRIONHE YAOBICTBOPHTENBHOM COCTOAHHH, B 30HE pac-
NONOXKEHHA cTanbHOH apMaTypel. MeTONNKA BEIONIHEHHA 3KCIPECcC-aHAMM3A H KPHTEPHH OLICHKH Pe3yJib-
TATOB NpuBeAeHsl B [1].
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PezynbTarts! anamza o6pasiiop 6€ToHa 3aUIMTHOTO cnod WMt nepekporryii (pH = 9,60...12,13) ykassigator:

- Ha HEYHORIETBOPHTENIBHOE COocTOAHNE OETOHA U CTANBHOH apMaTypsl (IIOJIHadg Aerpaaalms GeToHa,
MO/IHAY NOTePd UM 3ALUMTHEIX CBOHCTE IO OTHOLIEHHUIO K CTANLHON apMaType H pa3sBHTHe KOPPO3HH apMa-
TYPB! Pa3fAH4HOH CTENCHH HHTEHCHBHOCTH B YCIIOBHAX NepeMeHHON BnaskHocTH) — 37 % o6pasuos;

— HE BMOJIHE YIORJICTBOPUTC/BHOE COCToAHME GeToHa H CTaMRHOH apMaTypel (nerpagauus OeToHa
CpeAHel CTENeHH HHTCHCHBHOCTH, BOSMOMKHOCTE PAckphITHA TPELHH B MECTaX pacronomkeHus padoueii u
KOHCTPYKTUBHOH apMaTyYPhl H Pa3BUTHE KOPPO3HH apMaTypPEI PaziidiHO CTCIICHH HHTEHCHBHOCTH B YCIIO-
BIDIX NIepeMeHHOM BIKHOCTH) — 25 % 00pa3lios;

— YJIOBJICTROPUTEABHOE COCTOAHHE OEeTOHA K CTansHOH apMarTyphl (Havasno aerpasaunn GeToHa, cBHIE-
TENBCTRYIOMES O MoTepe GETOHOM 3aIIUTHLIX CBONCTE IO OTHOLLSHHIO K CTATBHON apMaType, H BO3MOXK-
HOE pa3BHTHE KOPPO3HH apMaTyphl B YCIIOBHAX NepeMeHHol BnakHocTH) — 19 % obpasuos;

— Xopolllee cocToAHNe GeTOoHA H CTANBHOH apMaTypHI (coxpaHeHHe 5eTOHOM CROMX 3alllUTHRIX ¢BOHCTR
Mo OTHOLIEHHIO K apMaType) — 19 % obpasios.

Taxum o6pasom, Tonbko 38 % oGpasLIOR MO3BOMAIOT YTBEPKAATL 00 YAOBNETBOPHTENBHOM COCTOAHHHI
6eToHa M ero 3alMTHEIX CBOHCTB 10 OTHOLIEHHIO K CTANLHOH apMaType, COOTBETCTBEHHO, 00 YIOBIIETBO-
PHTENEHOM TEXHHYECKOM COCTOAHMH MITUT HepeKpeITHA. [Ng NpoaoDKeHH CTPOUTENBLCTRA, 4 3aTeM ANH-
TenbHOH §e30nacHOH SKCIUTYaTalMH NepeKphITHH HeoOXOMHMO YiKe HA CTANHH NMPOAO/DKEHUA CTPOUTENb-
cTBa ycuwienue He MeHee 37 % twinT 1 06paboTka HIDKHEH NMOBEPXHOCTH ILUTHT COCTABAMH MPOHUKAIOMICH
THAPOM3OJSIIMH He MeHee 44 %o nuT.

IpuBeneHHoe BBl NOKA3HBacT, UTo (u3nuyeckuii avanus OeroHa (onpeaencHue nokaszarens pH Boxn-
HOM BHITAIKKH IIEMEHTHOTO KaMHA B 30HE PACTIONOMEHHS CTANLHOH apMaTypH) NPH BEIMONHEHHA 00Cne-
JOBaHHA 3MAHUH U coopyxeHHH ABNAeTCA HeOoOXONMMBIM yoloBHeM obecnedenus TpeGyeMoil monroeed-
HOCTH pasnuuHbiX THITOB JKBD), 3KCITyaTHPYIOMMXCA B Pa3HHX BOZAYINHBIX Cpenax.

CHHCOK JIHTepPATYPLI

1 Bacunbes, A. A. OneHxa ¥ NPOTHO3HPOBAHNE TEXHHYECKOTO COCTONHEA KENe300eTOHHEIX KOHCTPYKUHH ¢ YICTOM Kap-
Gonmzaumnu Getona : [Mmonorpadma) / A, A Bacunnes. — Iomens : Benl'¥T, 2019, - 215 ¢.
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OIIEHKA H ITPOTHO3UPOBAHWE KOPPO3HOHHOI NOBPEXTEHHOCTH
KEJE30BETOHHBIX 3JIEMEHTOB H KOHCTPYKIIHH
JUTSI PASJIMYHBIX 3K CIDTY ATAIMOHHABIX YCJIOBHIA

A. A. BACHJIBEB, E. B. FEIIEBA, B. H. KHPFOIIIMHA, E. B, CEJVH
Benopycexuii zocyoapemeennuiil yuugepcumem mpancnopma, 2. Fomenw

JKene300eToOH BO BCEM MHpE TIPHBHAH OJHAM W3 CAMBIX 3KOHOMAYHEBIX, SKOIOTHYECKH YMCTBIX, HANCKHBIX U
OONTOBEYHBIX CTPOMTENBHBIX MAaTepHAIoB. B HacTosIlee BpemMa OOBEM MPOH3BOACTEA OSTOHA H XKENE300ETOHA B
MMPOBOM CTPOHTEITBHOM KOMIUIEKCe 10 pasHBIM OLIeHKaM konebercd of 2 o 3 MIpA M’ B roa. B wHIycTpHamHo
PAIBHTBIX CTPaHaX HA OJHOTO KHTENA 3aTPavuuBacTed ¢ oA 1o 2 M’ GeToHa H Kenesoberona [1]. Takum
00pa3oM, OCHOBHYIO OO0 CTPOHUTENBLHBIX KOHCTPYKIME 3HaHM H cOOpy:KeHUH, 3KCIUTYATUpPYEMBIX B
HACTORLIEE BpEMSI, COCTABIAIOT enedoberonnnie aneMentsl (JKB3) u koHerpykunu (OKBK) paznHyHBIX
THNOB. MaccOBOCTh NpHUMeHeHHs DeToHA M )Kene300eToHa, MHOTONIETHHE CPOKH CITY:KOB, YCIOBHS 3KCIUTYa-
TalMd OT HOPMANBHBEIX AC CHIBHOATPECCHBHBIX, KAY€CTBO FKCIUTYATALMH OOYCNOBIHBAIOT 3HAUMTENBHYIO
noepesxaaemocts KB (OKBK).

Hopaensomee GonpmmHcTBo JKBD n JKBK skcIuryaTHpyIoTCs B pasiMYHBIX aTMOcEpHBIX cpenax.
Bosayx — MHOFOKOMIIOHSHTHas Ta30Bas cMech. Yke B JAHHO#H cpeie MOTYT HPOHCXOAMTE POLECCH Kop-
pozuM 6eToHA M CTaNbHOH apMaTYPHl IOCPSACTEBOM MX kKoHTakTa ¢ CO,, Oy, HyO [2]. Paseurie Meranonu-
COB H TEXHWYECKAA PEBOMOLMA, COMPOBOXKIAICIUIHECH HHTCHCHBHBIM Pa3BUTHEM HEPICTHKH, METAILTyp-
THH, XHMHYECKOH MPOMBIOLIEHHOCTH, BCEX BHAOB TPAHCTIOPTA, MAIUMHOCTPOSHHS, MPHBETH K 3HAYHTETb-
HOMY H3MEHEHHIO COCTABA BO3AYLIHOH cpeAbl (MOBBIICHHIO €€ aTPecCHBHOCTH), YTO B CECK) OUEPE/lb Bbl-
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3BAI0 YCKOPEHHE NMPOLIECCOB ACTPaRaliie OeTOHA, KOPPO3HH CTANbHOMN ApMaTyphl ¥, KaK CIICACTBUS, CHH-
MEHHIO CPOKOB SKCILTYATAIHHA KOHCTpYKIMil 13 GeToHa 1 xene3obeToHa.

INonaenaolee OOABIIHHCTBO CEPOHTENBHBIX KOHCTPYKLMH 3KCIUTYaTHPYSTCAd B YCNOBHSX JKHIBIX,
O0LIECTRBEHHBIX, MPOUBOJACTRCHHBIX, CCNLCKOXO3AHUCTREHHBIX 3aHuH THOO B YCIOBHAX OTKPBEITOH ATMO-
ceprl. ArpeccuBHocTh aTMocdepHoii cpeast ana XXbB3 u JKBK onpenenserca cnegylolIHMH OCHOBHBIMH
IKCTUTYaTALUOHHEIMU YCAOBHAMU:

1) cenbckoxossiicTBeHnble 3aaHuA: kKoHueHTpaumsa CO, — 0,1-1,0 %; oTHoCHTENbHAA BIAKHOCThH —
A0 100 %; nomoxkuTeNTBHAA TEMIIEPaTypa B MOMEMIEHHIX B TEYSHHE BCETO rola; HATHYHE 30H ¢ NOBBIMCHHBIM
coaepkaHneM CO; ¥ BIaXHOCTH; IJIUTENEHBIC TPOMEKYTKH BPEMEHH ¢ YUETOM CIIELH(GHKH BEHTHISLIMY,;
MNOCTOAHHOS JmuTeNbHOe BoackHceTere CO; i BIMXKHOCTH B SHMHREA Nepron;

2) obLecTBEHHBIE 30aHHA H NPOMBILIIEHHBIS — ¢ HEArpecCHBHOM KCIUTYaTallHoOHHOH cpenoii: KOHLeH-
tpama CO; — 0,03-0,12 %; oTtHocHTenbHas BraxHoCTh — 00 100 %; momoxwHTensHan TeMaepaTypa B o-
MELIeHUAX B TEYSHHE BCEro roja;

3) otkpertan atmocdepa: kouneHTpauut CO; — 0,03—-1,20 %; oTHocuTensHas BaaxkHocTs — 1o 100 %;
nepHoAMYECcKHii Iepexoa TeMneparypsb! Hepes 0 °C; nepuomdeckoe yRIakHeHUE atMOChEpHBIMH OCaIKaMH
PaxIMYHON CTENEeHH HHTEHCHBHOCTH,

Ha 6aze pesynsTaTOB MHOTOJAeTHUX OOciencBaHHH 30aHHH PasuIHYHOTO HA3HAYEHHH, CO BCKPHITHEM
6erona sauurHoro cnog JKB3, oueHkol cocTodHHA GeToHa M cTanbHOR apMaTypel, nposexeHHbx HUJI
«JTHarHOCTHKA, HCTIBITAHMA W HCCJISIOBAHHA CTPOHTENBHBIX MATEPHANIOB H KOHCTPYKLMIA» MMeHH npodec-
copa H. A. Kyapaeuesa, Obina BEIMOMHEHA OLIEHKA TIOBPEXASHHOCTH OCHOBHBIX THNOB KBD), skcnmyaTu-
PYIOINMXCA IUTHTENbHEIE CPOKH B pa3HBIX aTMocdepHbx ycnoruax. ITorpexaenHocets KB ompepensau
0 pe3y/bTaTaM O0CNeA0OBaHMA Pa3jIMYHLIX THNOB 37AaHHH ['omentckoi obnactu PecriyGmikn Benapycs.
AHann3 NOBPEKACHHOCTH BBITIOIHATH A OCHOBHBIX THIOB JKBJ: xonoHH, nomypaM, 6anok MOKpLITHA,
CTPOTIWIBHBIX ()epM, INIHT MOKPBITHA (TIEPEKPHITHA }, CTEHOBBIX NMaHeNed LA KAKIOro BHAA YCIOBHI KC-
TUTYaTALHK: CeNbCKOX03AHCTBEHHEIX 30aHUH (KOPOBHUKH), MPOMEIIIEHHBIX (LIeXH ¢ HearpecCHBHOH cpe-
JoH), OTKpHITOlH aTMocdepbl (HeAOCTPOEHHBIE 3MAHHS KAapKacHOTO THNA). OlUeHHBATH MOBPEXISHHOCTE
KB nns necaty 30aHME KAKAOTO THIA SKCTUTYATAITHOHHBIX YCTORHIA.

BriSBNeHHEIE IO Pe3yALTATAM ACTAIBHOTO o0caeaoBaHus AedekT B noBpexkIeHUA Beex XKBD Ovlnn
KIacCHOHLIHPOBAHEI M crpynnuposasbl. g kaxnore tana JXBD onpeleniny KoaH4ecTBO BHIAOB OBpE-
AIeHHH U oT ofIlero KOMHYeCTea — JOJNH KaXIOro BiAa MoBpexkIeHHH. JaTeM ana narsHelero ananusa
BEIACUNH nopeskaeHus KB, BLizanHbIe Koppo3Heil GeToHa M (MITH) CTANTBHOH apMaTypEL

Ha ocHOBe NpoBeJeHHOTo aHaM3a OBIIH NOJIyYeHBl PerpeccHOHHEIS 3aBHCHMOCTH H3MEHEHHS BO Bpe-
MEHH KOPPO3HOHHBIX NOBpeKAeHHH B GeToHe M (WIH) cTanbHOH apMaType AiA pa3siTHuHbX THIOB JKB3,
SKCTIMyaTHPYIOIMMXCA B PasHBIX aTMOChepHbIX cpenax. B oflieM BHAS OHH OMHCBIBAKOTCS CIEAYIOIHM
BEIPa’KEHHEM:

=04+ at,

rae I1 — koppo3HOHHBIE NOBpEXCASHHA GeToHa U (MAK) CTANIBHOH apMaTypHI, %; o U o) — KOXpGUIHEHTRI; ¢ —
MPOTHOHEBIN Neprom, neT.

PerpeccyonHble 3aBHCUMOCTH NPOTHO3HPOBAHHA ITOBPEXKISHHOCTH M padinu4HBIX 9KCILTYaTALHOHHBIX
ycnoeuii ¢ pezyasTATAMH NPOBEPKH HX 3HAYHMOCTH CBEJIEHE] B Tabnury 1.

Tabauya 1 — Perpecenonnnie 3aBHcumocT nospexaennoctd XB

KOHCTPYKTHBHEIE HTEMEHTH ?ﬁm:mﬂs Fmg:xa P-Value
Yeroeua cenvoxoxozaiicmeentivty 30anii _
o <aora Hoiiin) M, =17,0+0624 55,1228 744805
Baniu (Ganounan 4acts NOAypam) I, =1,7+ 2,07 o B 110,119 5, 92E-06
Cresossie manem m,=289+107r | 59,9099 5,53E-05
TInHTEL NOKPEITHA I, =49,5+1,0% 121,788 4,05E-06
Yenosun obuecmeenpx 230aHuil 1t RPOMBINIEHRBX — £ HEA2DECCURH DL IKCHVAMAYLOHHOE CPedoi

|  Komouus 1, =8,60+1,07¢ 94,3580 1,05E-05
CrponnnbHeie depMpl (Gankn) I, =580+124¢ 78,2892 2,10E-05
CTeHoBIE MaHENH I, =783+0838 76,9078 2,24E-05
TIAMTE] DOKPBITAS I, =0345+145¢ 109,697 601E-06 |
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Oronvanue mabatager [

KoHCTPYKTHBHEIE 3EMEHTH Ima"’;m: "“wm”""‘”fl E d):mnlm“;p“a”‘a P-Value |
Yenoeun omipuimoii ammocdieper
KonoHHH 0, =733+175 33,2867 0,00042
CrponuibHsie hepmet (Ganku) M, =138+19% 125,016 3,67E-06
CreHoBbBIE NAHENH Il =768+132 77,8476 2,14E-05
TIAHTH NOKPBITHA ; I, =21L0+170¢ 23,8789 0,001214
"I, I, My, 1L, — NPOTHOZHEIE 3HAMEHHS MOBPEXICHHOCTH COOTBETCTBEHHO KOJIOHA (CTOSTHOH HacTH monypam), Sanok
{Ganounodt yacTH 0o1ypaM), CTSHOBBIX NaHencH, AMT MOKPHTHA, Yo

ITpoBepka 3HAYHMOCTH TOTYYEHHBIX PETPECCHOHHBIX 3aBHCHMOCTER A pasiHYHEX THNOB JKB3 no-
Ka3alia, YTQ MpeiaraeMbie MOAENH AJeKBATHEI, TIOCKONBKY mapaMerp P-Value << 0,05 — ypoeHs 2Ha9u-
MOCTH, IPHUHATOTO B HEDKEHEePHOH MpakTHKe.

Bremoneenssnii anams noepesxaeHdil Kb, sxenmyarHpoBaBHIMXCA pazyIMYHEIC CPOKH B pasHBIX BO3-
OYIWIHBIX Cpenax, MoKasan, 4T0 3a ATHTCHBHEIN MepHOA 3KCIUTYSTAIMH KOPPOSHOHHBIM MOBPEXICHHAM
6eTOHA M CTATBHOH apMaTypHl pa3iNH4HOM CTETNEeHH OMACHOCTH MOABEPKEHE] MPAKTHIECKH BCE 3NIEMEHTEL
Tlo peaynbTaTaM HecneoBaHHI HX JONA B AMHTENbHO sKciuTyatupyemsix JKB3 cocrapmser go %0 %.

MpennoxxeHHEIe 3aBHCHMOCTH MOTYT OBITh HCMIOJB30BAHBL BT YKPYITHEHHOrO MPOTHOIHPOBAHHA MO-
BpexaeHHOCTH pasnHyHbix THOB JKB3J 1 XKBK kak Ha cTaaMH NMPOEKTHPORAHHA, TAK H IKCIUTYATHPYIO-
MMXCA B PasfIHMHBIX aTMOCGEPHBIX cpeax NpH uX oOieM U ASTANLHOM 00CIeA0OBaHNIX.

CnHcoK AMTEPATYPLI

1 XenezoGeron B XXI pexe: COCTOSHAS B OEPCOEKTHEH PA3BHTHA GeToHa M kenesoberoHa B Poccun / Tocctpoil Pocomu,
HHMAE, M. : 'otira, 2001. — 684 ¢.

2 HonropedHocTh #ee300eToHa B arpeccrBHIX cpenax / C. H. Anexceee [u ap.] // Cosm. Han, CCCP—UYCCP - OFT. — M. :
Crpotgat, 1990. —-320c¢.
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OCHOBHBIE HATIPABTEHWS NPOTHO3APOBAHUS CPOKA CIYKBB
JKEJIE30BETOHHBIX KOHCTPYKIIHI HCKY CCTBEHHBIX COOPYXKEHMIA

A. A. BACHJ/IEEB
Benopyccxuit zocyoapemeennuiii yrusepcumenm mpancnopma, 2. Fomens

C. B. JAIIKEBHY
«[oitie Ban Huncenupunz & Koncanmunz GmbH punuan Bunomniocy, Jlumsa

Hekycersennbie coopyxerna (MCCO) apnaoTca HeOTbEMIEMOH HacThIO JKENE3HOAOPOKHOTO IMyTH.
Hecemotpi Ha TO, YTO MX JONA MO MPOTSDKEHHOCTH B cpenaHeM MeHee 1,5 % oT obmed wHHBL myTel, HX
CTOHMOCTH cocTarngeT moutd 10 % mytH. Jto obycnapnueaeT HeobxoauMocTs mpoekTHposanua UCCO
HA JTHTE/ISHBIE SKCIUTYaTAIMOHHBIE CPOKH. [IoBCeMecTHOe HCMOIB30RaHME ielesobeToHa (o 90 % ae-
MeHTOR) npH yerpoiicTBe HCCO B 3HaUMTENBHOH CTENEHH OMpeRefeT JOATOBeMHOCTh IyTH W €ro Ges-
OMACHYIO SKCIUTYaTalHIO.

Kenezoberonnnie koHeTpykimu (KBK) HCCQO npu mnurenbsHod SKCILTyaTalWH MOABEPTarOTCH BO3-
JEHCTBHIO pasiIYHEIX MO XapaKTepy M CTENeHH AeHCTBHA Harpy30K: MO CTeNeHH arpeccHBHOCTH JKCIUTYa-
TAIAOHHBIX CPell, TEMIIePATYPHO-BIMKKOCTHSIX AehopManiHif, ApYTHX BHEIHAX U BHYTPEHHHX (DaKTOpOR,
noaToMy npobieMa gonrosedHocTH, oleHku pecypea JKBK MCCO ovens cnoxHa. Ee koppexTHas nocra-
HOBKA TpeOyeT yueTa H3MEeHUYHBOCTH MaTePHAIIOB M HArPy30K BO BPEMEHM, YYBCTBHTEIBLHOCTH K Zerpaga-
LHA KOHCTPYKTHBHON ¢(OPMBI COOPYMCHHA, YCNOBHIf CTPOHMTENBCTBA H OKCIULYaTallHH, COLMANbHO-
3koHoOMHYEeCKHX TpeOosaHui. 3apada oueHku pecypca MCCO kak Ha 3Tane NpOSKTHPOBAHHA, TaK H B
Hpomecce 3KCMMyaTaliMy Beerda Obina HaHMeHee W3YydeHHOH B TEOpPHHM COOpYKeHHMH, B TO XKe BpeMdA —
HauOoNee 3HAYUMON B COLHATEHO-3KOHOMHYECKOM IUTaHe., CeroiHsa, B YCNOBUAX BEChMa OTPaHHUEHHOrO
(OHHAHCHPOBAHHA CHCTEMb! IKCIUTYATAIMH, CTpaTerHIecKoe IUIAHHPOBaHME (HAHCHPOBAHHS OTPAciH
JOJDKHO OIMPATLEA HA KaK MOKHO Oonee peanucTHUHBIA NPorHos TexHHIeckoro coctoanus HCCO.
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B Hactosiee Bpems npobOneMa mporrosupoBaHRA cpokop caykOsl MCCO pemraercs HECKONEKMMH
HanpasneHuAMH [ 1], k OCHOBHBIM H3 KOTOpPBIX OTHOCATCA:

1 OOmenpHHATE MeTON, ABNAIOLOHACH, MO CYTH, SKCNEPTHOH OLCHKOH, OCHOBAHHOA HA KOJUIEKTHE-
HOM OIIBITE H 3HAHMAX, [IOMyYIeHHBIX Ha fase 1abopaTopHEIX H NPOM3BOACTECHHEIX HCIIHITAHUI KOHCTPYK-
M H MaTepHaNoB, a TAloke CNICLHANBHBIX HcclemopaHuii. JlaHHEIT MOaXoa RONMYCKAeT, YTO NMPHHATAL
HDBK Oynet umMeTe mKkuaacMbiil cpok cimyskObI, TaK kKak KOHCTPYKIMA BBINOIHEHA B COOTBETCTBHHE C Tpebo-
BAHMAMH HOPM H CTaHAapTOR. Takol MeTOA MOCTATOUHO HajekeH B TeX CIy4adX, KOTAA CPOK CIIykOh
KOHCTPYKHHH HeBeSIUK NHOO arpecCHRHOCTR 3IKCIUTYATAllHOHHOM cpefbl He M3MEeHaeTesd Bo BpemeHH. Off-
HAKO OH HE JaeT KAaueCTBeHHOro NporHosupoBaHmng cpoka omy:kbel JKBK, ecnn cpok ux skemmyarammu
MPEBBINACT NPENCNEl ONbITA, THOO MPHMEHEHB! HOBBIe BHUABI OSTOHA H apMaTyphl, a UHGOpMaLHa O BO3-
MOXHO#H JUTHTENBEHOCTH X MPUMEHEHHA OrpaHHYeHa.

2 Metoa nmporHo3HpOBaHHsA, OCHOBAHHBIH Ha CpaBHEHHM 3KCIUTYATALHOHHBIX KauecTB. OH NMOCTPOcH
Ha npeanonokenun, yro ecni JKBK Grina AonroBewHoi /i OnpeneseHHOTO BPEMEHH, TO aHalorHYHas
KOHCTPYKIIHA, HAXOAAMAACA B TIOJOOHEIX YCJIOBHAX, Oy IeT HMETB TOT ke CPok cyx0bl. OrpaHUUeHHOCTE
METOA COCTOUT B TOM, YTO JIFO0ad iKene300eTOHHaA KOHCTPYKUMA o0najaer onpedeneHHOH YHHKATBHO-
CTBEO H3-2a BAPHALMII CRONCTE MPUMEHEeHHBIX MATEPHANIOB, KOHKPETHOM NMPAaKTHKH U3rOTOBNEHHA (CTpOH-
TENBCTRA), 4 TAKKE HATPY30K M SKCIUFyaTALMOHHOH cpensl. [losroMy cpaBHEHHe My OONTOBETHOCTHBIO
H3BSCTHBIX CTAPEIX H MPOSKTHPYEeMBIX HOBBIX aHamorHuHeIX JKBK He Bcerna DPHBOAMT K JOCTOBEPHBIM
pesynsTaraM. Cpoku caykOB OJHOTHIHBIX KOHCTPYKIMH, SKCITYyaTHPYEMBIX Aa)Ke NPHMEPHO B OQUHAKO-
BBIX YCITOBHSX, MOTYT OTIIMYATECS APYT OT APYTA HA LENbIH NOPIOoK.

MeTombl, OCHOBAHHEIE HA MPOTHOIHPOBAHMH CPOKA CITY>KOBI TIPH HCNONB30BAHHMM PacYeToB, MOCTPO-
€HHBIX HA 3HAHHH AeTPaJIaliMOHHBIX MEXaHH3MOB H CKOPOCTH AeTpaNalliOHHEIX MPOLECCOB:

I Meroa ycKOpeHHEIX HCIBITaHKH, B cryyadx oTCyTCTBHA AOCTATOMHOTO ONBITA B OTHOLIEHUH COMPO-
THB/ICHMA BO3ACHCTBHAM /A HOBLIX MATEPHAIOB MIH KOHCTPYKLIMHE, MPOBOAATCS YCKOPEHHBIE BO3PACT-
HBIe UcNBITaHHA. CpaBHUBAA CKOPOCTE W3MEHEHHS SKCIUIyaTALOHHOTO KadecTBa MATepHala TpH HMCIbI-
TaHUAX ¢ TeM K€ MapaMeTpoM, MOMY4EeHHHIM [IPH JOIMOBPEMEHHBIX MCIILITAHHAX B PEALHBIX YCIOBHAX,
MOXKHO OLEHHTB CPOK CYXOBl HOBBIX MaTePHAJIOB WIH KOHCTpyKuui. HanGonemei TpyIHOCTEIO B He-
TEONB30BAHAH TAKOH METOOWKH IPOTHOZHPOBAHHA CPOKA CyxObl SARIACTCA MONydYeHHe 00ecnedeHHBIX
JAHHBIX O MApaMETPax SKCIUTYATALHOHHOTC 3HAYCHUA 33 [JIUTCAbHBIH OTPE30K BpeMeHH.

2 Meroar MaTeMaTHYeCKOro MOJGTUPOBAHNUA, OCHOBAHHEIC HA 3aKOHAX QH3UKH M XAMHH JAerpagauu-
OHHBIX NpOUEccoB. KunoueBriM BONPOCOM 31ech ARNIETCA NONYYECHUE 3aKOHOMEPHOCTeH CHIKEHHA DKC-
NAYaTAUHOHHOTO KAUeCTBa, TO €CTh H3MCHEHHA BO BPEMEHH B 3aBHCHMOCTH OT SKCIUTYATAMOHHEIX YCIO-
BHii OCHOBHBIX CBOHCTB MAaTepHAIOB M XapaKTepHUCTHK KOHCTpyKUHil. B pamkax aerepMuHMpoBaHHOTO
MOX0/a ANA OLeHKH JIONTOBEYHOCTH MOTYYHIT Pa3BUTHE THArPAMMHBIH METO/T pacyeTa CCUCHHIH JKeIeso-
GeTOHHBIX WIEMEHTOB, B KOTOPOM HCIIONB3YIOTCA TPaHC(OPMHUPOBAHHBI® 3HAYCHHA TVIABHBIX MapaMeTpoR
IparpaMM aedopMMpOBaHMA OeTOHA M apMATYPEI.

3 Merongl, B KOTOPBIX HCIONB3YIOTCA NPaKTHYECKHE MPWIOKEHHA TEOpHH HANEKHOCTH H METOMOB
MaTeMaTHyeckoit craTucTikH, OaHHM M3 HHX 4B/I4€TCA METOJ] Pacyera JOJArOBSYHOCTH Kerne300eTOHHBIX
KOHCTpYKIME ¢ Henonb3oBaHeM KoagpHIMEeHTa HAAEHKHOCTH N0 CPOKY CIyKOEL, ClaeayeT 3aMeTHTE, YTo
peaneHas 6e30NACHOCTE H AONTOBEYHOCTE MOTYT OBITE HECKOJIBKO WHHIMH, Y€M Te, KOTOpHIE OTIPEe/ICNICHE B
PaMKax TEOPUH HANEXKHOCTH U BePOSTHOCTHBEIX METONOPB, TAK KAaK KPYNHHE OMHOKH TIPOEKTUPORAHMA U
Apyrue NpuiHHBl HeCTATHCTHUECKOTO XapakTepa TpeOYIOT UHEIX TOIXOO0B.

OaHUM H3 MOAXOAOB MpH paspaloTke pacYeTHHIX MOACNEH AONTOBSYHOCTH ABJACTCA OLUEHKA YC/IOB-
HO#H HaACKHOCTH, NIPH KOTOPOH XapaKTEPHCTHKH NIPOYHOCTH CEYEHHH H AcHCTBYIOINE HA KOHCTPYKIHIO
HATPY3KHA PacCMATPHUBAKOTCA KAK CyvaiiHeie BemvuHbl. [IpH 3TOM cHWDKeHHe Hecyllell cnocoOHOCTH B
MNEPHOA IKCIUTYATALIMH KOHCTPYKIHHM YCIOBHC 3aMCHACTCA MOHATHEM CTATHCTHYECKOH H3MEHYHBOCTH
pac4eTHBIX napaMeTpoR. B coOOTBETCTBHH ¢ APYTHM MOAXOAOM BEpOATHOCTD Oe30TKa3HOH paboTsl B Nepu-
OJ1 HKCTUTYaTaLlM MTOAYMHAETCA CTATHCTHYECKHM 3aKOHOMEPHOCTAM, XapaKTepHLIM 519 JAHHOTO O0BeKTa.
Onu fomKHB GBITH HAaliACHBI O PE3YNIETATAM CTATHCTHHeckoH obpaboTku Gonemoro obeeMa rH$pOpMa-
LK 06 3KCHMYaTallHOHHBIX OTKA3aX H3y4aeMbIX 00BeKTOR. OCHOBHEIM MPENATCTBHEM B pealu3auuM OaH-
HOTO MIOAX0AA ABNAETCA OrPaHHYSHHOCTE 00beMa HHopMaLH 00 OTKa3aXx.

5 Meroawl crponrensHoi Mexannku JKBK, BzanMoaeiicTByromux ¢ arpeccueHoi cpenoi. 2tot pasaen
TEOPHH KOHCTPYKLMH, paboTalomux B arpecCHEHLIX CpefaX, BKMOYAET B celd NPHIOKeHHe aHATATHYE-
CKHX METONOB MeXaHHKH CIVIOLIHOrO Tena K 3amauam conpotueieHHa KBK kOppO3HOHHBIM BO3AEHCTRH-
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AM, OCODEHHO B TeX CITy4aiX, KOrJia He Y/AeTcs BBLUCHHTE ODIYIO CXeMy paspylUeéHHs KOHCTPYKIUH H
KOorda BO3MOXHOCTH METONA TMpPCacnbHbIX COCTOAHHIA OrpaHH49CHBI.

ITpueencHHEEIE OCHOBHEIE METOAM H MOAXOAH K oitliehke monroeednocTH JKBK HICCQ mocraTouno
YCNOBHBL, [ICCKOJBKY OHH YaCcTO MPHMEHAIOTCA B COUCTAHHH, HO OGIIIHM ABIIACTCA TO, YTO KOHOEIIHAMK
pacdera B HHX MpeTyCMOTpeH npamMoii yder dakropa BpeMeHu. X pasBHTHE APOTHOZHPYETCA HA OCHOBE
SHEPreTHYECKUX TIPSACTABICHHH MeXaHWKH Ae()OPMHPOBAHMA H paspyllileHHA KOHCTPYKLIME, TEOPHH
HAKOTUTEHHS MOBPSHICHHR H ACrpanalMOHHBIX (YHKIHI ¢ YUeTOM KOMIUIEKCHOIO XapakTepa CHIIOBBIX H
HECHJIOBBIX BO3ACHCTBHIA, YNIPaBICHHA PECYPCOM KOHCTPYKTHBHOM Ge30nacHOCTH,

Kenesoberonnsie koHCTpYKIAH HCCO HMEIOT KOHCUHBIH CPOK CiTyskOBL, TAK KaK OHH 3HAYMTENBHO
MOABEPHKEHBI (PHIHUSCKHM, XHMUYECKHM M MEXaHHUYCCKUM BO3SHCTBHAM, CIISACTEUEM KOTOPBIX SBJIAIOT-
¢4 ICTPANALHOHHEIC TIPOLECCHL, MPHBOAAILHE K HEBOIMOKHOCTH HX MIUTENBHON DKCIUTYaTalMH B COOT-
BETCTBHH ¢ (QyHKIUMHOHATBHEIM Ha3HaYeHHeM. B HacToflee BpeMa Ha ACTCPMHHHUCTCKOM H BePOATHOCTHOM
YPOBHAX paspaboTaHB! OTAC/IBHbIE METOAHKH, OAHAKO B LIENOM MpoG/ieMa MPOrHOZUPOBAHHS CPOKA CITYK-
651 JKBK UCCO eme HaxoAWTCs B CTaJMU PA3BHTHS; OTCYTCTBYIOT CHCTEMHBIH MOAXOA W CTAHAAPTHDLIE
MOJIE/IH I OLEHKH AONTOBEYHOCTH H MPOrHOSHPOBAHKA MX CPOKa cIykObl. B 3THX yCrnoBuAX nepemek-
THMBHBEIM H {IPHEMIICMBIM MOXXOIOM AU NMPOrHO3HpOBaHUA cpoka ciyx0er JKBK MCCO, ocHOBaHHBIM Ha
3HAHWH ACTPAJALIMOHHEIX MEXAHH3MOB M CKOPOCTH JETPANAIIHOHHBIX TPOINECCOB, SABIAETCA HCMONb30BA-
HHE MATEMAaTHYECKHX MOAENEH B IETEPMHHHCTCKOH H cToXacTHeckoif moctanoske [2].

CNHCcOR JTHTEPATYPBI

I OcHoBHBIE NONOMEHHA POSKTHPORAHHS TONTOBSHHOCTH Hene306eTOHHEIX KOHCTPYKUMH 1 coopysennii / B. H. Jlertenko
[# ap.] // BectHhk JoHHACA «TexHoMorHs, opragmamis, MexaHnzauit 1 reoficaudeckos ofecneuenne cTpONTENBCTEAS, BEIM.
2016-6 (122) - C. 43-51.

2 Bacabes, A. A. XUMHUeckul aranns HeTona — OCHOBA OUEHEH AOATOBEYHOCTH GETOHHBIX 1 #KeTe300eTOHHLIX 3EMEHTOR
HCKYCCTBEHHBIX coopywetnit / A. A. Bacumses, C. B. Naurkeswru // TlpoGnemel Ge30MacHOCTH Ha TPAHCMOPTE @ MATEPHANE
VIII Mexayuap. Hayw.-fnpakT. koud. — Todems : Beal VT, 2017, - C, 75-76.
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AHAJIN3 ABAPHITHOCTH KOHCTPYKIIHH ITPOU3BOICTBEHHBIX 3AHWAM
HA TEPPUTOPHH CTPAH CHI” B IIEPHOJ C 2001 TIO 2015 rr.

A. B. BHTOBTORA
Benopyccruii zocyoapcmeennviii ywusepcumem mpancnopma, 2. Fomens

CrpouTenbHas apapHaA NPEACTABIAST coGOH BHe3allHOE HEKOHTPONHPYEMOE paspylleHHe oObexTa
CTPOHTENLCTBA NUGO €ro 4acTH, MPOHCXOALIee B TpoLecce ero (ee) CTPOMTENBCTEA MAH 3KCILTYATAIMH,
Taxoe paspymenne npeictapnier coboii BOZHHKIIME NMO- TEXHOTSHHBIM (KOHCTPYKTHBHBEIM, MpPOH3BOA-
CTBCHHEBIM, T€XHOJIOTHYECKHM, 3KCIUTYATallHOHHEIM) MPHYHHAM HWIH H3-34 NPHPOAHO-KITUMATHYECKHX BO3-
AeHCTBHIT (3eMIIETPACEHIE, BETPOROH HANOP, CHETOBaA HATPY3Ka), HHTCHCHBHOCTE KOTOPBIX HE IPEeBbILLA-
JIa pacUETHHIX HATPY30K, OOpYIIEHUS M MOBPSKACHAA 3JAHHA, COOPYKEHHS, WX YaCcTeit WIM OTAENbHBIX
KOHCTPYKTHBHBIX 3/IEMEHTOR, IIPH KOTOPEIX OTMEYAETCA B KOHCTPYKTHBHBIX /T€MEHTAX NPEBEILICHHE Mpe-
OENTBHO JOMYCTHMBIX AiehopMalmiii, yrpoxalonix Ge3onacEoMy BEAECHHIO PaboT M NMOBICKIUHX MPHOCTAHOBKY
NPOH3BOACTBA WK KCILTYaTAUHH 00BEKTa, H (MIIH) NPHYHHEHHS TeNIECHBIX MOBPEKACHHIH, 1 (WIH) rubes
oxHoro n Gosnee yenoBeK.

ABapHH CTPOHTENbHBIX KOHCTPYKUHIA 30aHHI U COOpYKeHMil HAHOCAT 3HAYHTEIbHBIN SKOHOMHYECKUH
yiep6 U 4acTo COMpoBOXKAAIOTCA paHeHHeM H rubensio moaeil. IIporcXoaaT aBapHH CTPOUTENBHEIX KOH-
CTPYKUHMH OOBIYHO W3-33a COBOKYMHOCTH MPHYHH; OWKOGOK NpH NPOEKTHPOBAHHH, HH3KOTO KAYECTBA MATe-
PHAJIOR, HCTIONB3YEMBIX I HECYLIMX KOHCTPYKLMI, HApPYLICHHA T€XHONOIHH H3TOTOBACHUA H MOHTLKA
CTPOMTENLHBIX KOHCTPYKLMH, HeCOOMOAeHHA NPABHI SKCIUTYATAMY 3aHHIE H COOpY:KeHHii,

ABapHH CTPOHTENLHLIX KOHCTPYKIME MOKHO MpeABHAETh H YCTPAHUTh APCABSCTHHKA Ha PAHHEM 3TATE.
Ecnu cBoeBpeMeHHO 3aMETHTE NPH3HAKH NPHOMIDKalomIelics aBapHH, TO MOXHO BOBPEMA NPHHATH Npodu-
JIAKTHYECKHE MePbl: BBIBECTH JHOAEH K3 omacHOH 30Mbl, MPOH3BECTH Pasfpy3Ky aBapuiiHON KOHCTPYKUMH,
YCTAHOBHTh BPESMEHHBIC KPCILICHHS M T. 1L T103TOMY Tak Ba)KHO HHKEHEPHO-TEXHHYECKOMY NEPCOHANY
CTPOMTENBHBIX H KCILTYATAMOHHBIX OPraHM3alHii 3HATh IPA3HAKH aBAPHITHOTO COCTOSHHA KOHCTPYKIME.
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B nocnegnue roasl Bce Haille 03BYYHBAKOTCA OTASIBHBIE MPHMEPH aBapHil He TONBKO 3KCIUTYaTHpYe-
MEIX 3AaHHi B COOpPYCHMIH, HO H HAXOMAIUUXCA B CTAAHH CTPOUTIECTRA, PemieHne Bonpocor GezonacHo-
CTH O0BEKTOB CTPOUTENBCTBA ARNACTCA HEOTheMIeMol HacThio o0ecTeueHHsT HAHOHANEHOH Ge3onacHo-
o1 Mobol CTPaHBI.

CoobmeHus 06 aBapHHHBIX pa3pyIICHHAX 3AAHUA H COOPYXKEHHI TOCTOSHHO NPHCYTCTBYIOT B HOBO-
CTHBIX JICHTAX CPEACTB MacCOBOH HH(OPMALMH, YTO CEHIETENCTBYET 00 aAKTYaNBHOCTH MPOOIeMED
npeacTBpallieEna asapuii. Ilo mpuduie BOZMOXXHOTO YM@TYMBAHHA HHGOPMAIIMN BIAACIBLAMH paspy-
IIEHHBIX OOBEKTOB HET BOSMOXKHOCTH MPHBECTH NMOJIHOCTBIC TOCTOBSPHBIC HaHHbie. Ho 1 HaKoTUTeHHBIE
JaHHBIE 00 aBapHAX MO3BONAIOT 320CTPHTH BHUMaHHe Ha MaciraOHoCTH mpodnemsi [1, ¢. 3].

JUna HanecaHWa AaHHOMH cTaThH ObUTH coOpaHBl CBeACHHA B CBOOOAHOM JOCTYIE 00 aBAPHAX CTPOHTEINE-
HBIX KOHCTPYKUMIA Ha Tepputopuu cTpad CHI B 2001-2015 rr. H3 obwero konudectea (1557 mr.): 50 %
apapuii (757 WIT.) NIPOMCXOMAT ¢ KOHCTPYKIMAMH KHIGIX 3aaHuH, 35 % aBapuii (550 wit.) — ¢ KOHCTpYK-
LpAMH 00LISCTBEHHBIX 30aHKiH, 15 % aBapuii (247 10T.) — ¢ KOHCTPYKLMAMH MPOH3BONCTBEHHBIX 3AAHHIA

OaHAKO TSOKECTh MOCITISICTEHHA aBapHil MOXKHO NPEABUAETD, A TAKKE COKPATHTL HX 00IIee KOJHYECTRO
3a CHET NPEKPAIECHAA THPOKHPOBAHNA ONHOTHITHHIX NMPHYHH aBapHii, HEKBAMTH(UIMPORAHHOIC BHIMONHE-
HHUA OLIEHKM M MPOrHOZHPOBAHMA TEXHHUYECKOTO COCTOSHHUA JICMEHTOR M KOHCTPYKUHH, GearpaMoTHOro
BeIeHHA PEMOHTHO-BOCCTAHOBHTENBHBIX PaboT, HApYLIEeHHH NPABHN TEXHHIECKOM SKCIUTYATALIMH 3aHUH.

PaccmoTpuM noapoOHee H NpoaHaIu3upyeM aBapHHUHOCTE CTPOMTeNBHBIX KOHCTPYKUMH NpPOM3BOA-
CTBEHHBIX 3AaHHH OTAENBEHO U1 KOHCTPYKTHBHEIX SNEMEHTOR (OTPaXAAIOIMINX KOHCTPYKIMIA, IEPEKPLITHIA
H TIOKPBITHH, KPsIL H KPOBSJE) H MATEPHAIOB KOHCTPYKUHHA (KAMEHHBIX H apMOKAMEHHBIX, OETOHHBIX H
kKes1e300eTOHHBIX, CTANBHEIX H APYTHX).

INpaduyeckuii aHANK3 aBapHAHOCTH CTPOHTENIBHBIX KOHCTPYKHHMH NPOH3BOICTBEHHBIX 3HAHHI MO BHAY
KOHCTPYKTHBHBIX 31IEMEHTOB NMPEACTABNEH B BHAE MMCTOrPaMMBbl (PHUCYHOK 1). AHAMM3HPYA ee, MOXHO CHe-
JIaTh BHIBOA, YTC K3 OOILEro KOo/IMYecTBa aBapuil CTPOMTENbHBIX KOHCTPYKUHI MTPOM3BOACTBEHHEIX 3HaHH
Mo BHAY KOHCTPYKTHBHBIX 37e¢MeHTOB 22 % aBapHii MPOMCXOAHT ¢ OrPaXIAIOMMMH KOHCTPYKLIHAMH,
51 % — ¢ KOHCTPYKIMAMH NEPEKPLITHIL H MOKPHITHH, 27 % — ¢ KOHCTPYKUMAMH KPBIL W KPOBENb.
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® OrpasIaionme KOHCTRYRIMEN
B K OBCTDYKIHA MepexpeITHll B MORDRITHI
KOMCTpYHIDIN KPBIL B KPOBSTE
PreyHok | — ARanus apapHiHOCTH CTPOUTEIBLHEIX KOHCTPYKLUHL DPOH3BOACTBEHHEIX 3nannlt B 2001-2015 rr.
(MO BHAY KOHCTPYKTHBHLIX 3NEMEHTOR)

Jna ganeHeHmuero noapoOHOrO M3YUCHHA ABAPHIHOCTH BHIIOIHEH TpadHuecKkuii aHaNMH3 KoJIHYeCTBa
aBapHil CTPOUTENBHBIX KOHCTPYKLUMH NPOHSBOACTECHHHIX 30aHUI N0 MaTepHanaM KOHCTPYKLMIA B BHZE IH-
CTOrpaMMEI {PUCYHOK 2).

H3 nosydenHoro rpagHka BHAHO, 4TO 43 OOLIEro KONHYSCTBA aBapHi CTPOWTENBHBIX KOHCTPYKUME
MPOH3BOACTBEHHBIX 34aHHH 23 % aBapui NPUXOOMTCA HA KAMCHHEIC H ApPMORAMEHHBI® KOHCTPYKLHH,
39 % — GeTonHbIe H xkenez00eToHABIE, 18 % — cTaneHEe, 20 % — ApyTHE.

[MomyueHHBIC N0 Pe3yNLTATAM AHANK3A ABAPMIHOCTH KOHCTPYKUMI IHCTOTPAMMBI MOKA3BIBAIOT, YTO
of1as 3aBHCHMOCTE MPOHCIIECTBHI MO rofiaM OTCYTCTBYET, OAHAKO Ha MPOTOKEHWH BCETO PACCMOTPEHHO-
ro nepHosa HaONIOAaeTcA CXOKMH XapaKTep paclipefelieHHI KONMHYecTBA aBapHii B Kaxaom romy. Takoe
pacnpefieNieHHe AaeT TIOROJ A MOWCKA M HCCNE/IOBAHHS BOIMOMKHBIX 3aBUCUMOCTEH,
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PucyHok 2 — AHanu3 aBapHitHOCTH CTPOHUTENBHEX KORCTPYKIUHH TIPOH3BOACTEEHHEIX 3AaHH1T B 2001-2015 rr.
{mo MaTepuanaM KOHCTPYKIUHH)}

Taxum obpasoM, B paGoTe BLITIONHEH aHANH3 ABaPHHHOCTH CTPOMTENBHBIX KOHCTPYKLMH XIIBIX, 06-
IUECTBEHHEIX M NPOH3BOACTBEHHBIX 3faHHWH Ha Teppuropuu c¢Tpad CHI B nepuoa ¢ 2001 mo 2015 rr.
HauGonee noapoSHo npoaHanu3ipoRaHa ABAPHAHOCTE CTPOHTENEHBIX KOHCTPYKUHH H 3MIEMEHTOB TIPOH3-
BOJCTBEHHBIX 30aHHH 0 BHAY KOHCTPYKTHBHBIX JICMEHTOB H Pa3sHOBHAHOCTH MATepHANOR.

CHRCOK AUTEPATYPLI

1 Peectp agapuif 3panuit u coopy:keHnt 2001-2010 ronos / K. H. Epemun [n ap.]. — M., 2011, - 320 ¢.

VK 5393
PETIAMEHTHPOBAHHE HATEXXHOCTH H BE30IMMACHOCTH 31AHMHN U COOPYKERAM

IO. B. TPOMBIKO
beropyccruit zocyoapemsenniii ynusepcumem mpancnopma, 2. 'omenn

Be30macHOCTE 3aaHKH H COOpYKeHHI, a TakxKe CBA3AHHABIX CO 3JAHHAMH H COOPYKCHHAMH NMPOLECCOB
NPOEKTHPOBAHKA (BKIIOYAA M3LICKAHHA), CTPOHTEILCTBA, MOHTOKA, HATIANKH, YKCIUTYATAUMH H YTHIH3a-
ouH (cHOca) ofecneunBaeTca MOCPENCTBOM YCTAHOBNEHHS COOTBETCTBYIOIIMX TpeGoBanuaM Ge3omacHo-
CTH NMPOEKTHBIX 3HAMCHHIH NapaMeTPoB 30aHHH H COOPYKEHHH H KAYeCTBEHHBIX XAPAKTEPUCTHK B TEYEHHE
BCEro XM3HEHHOTO LHK/IA 3AaHUA MITH COOPYIKEHHA, PEAIM3ALMH YKA3aHHBIX 3HAYCHHN H XapakTepHCTHK B
MPOLIECCE CTPOUTENBCTBA, PEKOHCTPYKIIMH, KAMTANBHOTO PEMOHTA (Jajiee Takke — CTPOHTEILCTBO) M
NIOJAEPKAHHA COCTONHHSA TAKHX [1ApaMETPOB H XaPaKTEPUCTHK Ha TpeOYEMOM YPOBHE B TIPOLIECCE DKCTLTY-
aralHH, KOHCEPBAIHH H CHOCA,

be30nacHOCTE 3AaHHMH Y COOPYKEHHE, a TakKe CBA3AHHBIX CO 3AAHUAMH H COOPY)KCHHAMH MPOLECCOB
NPOEKTHPOBAHKUA (BKIIOYAA M3BICKAHKMA), CTPOHTENLCTBA, MOHTAKA, HANAIKH, SKCIUTYATAUMH H YTHIH3A-
uHH (CHoca) obecneunBaeTcd NMOCPeACcTBOM cOOMIONeHUA TpefoBaHui ACHCTBYIOIHX HOPMATHBHBIX A0-
KYMEHTOB.

B Poccuiickoit ©eaepannn rnapeHCTBYIOMHEM A0KYMEHTOM, PErMaMEeHTHPYIOLIHM MHHAMANEHO Heok-
XOOHMBIC TPEOOBAHMA K 3HAHHAM M COOPYXXEHHIM (B TOM YHCAE K BXOOALIMM B UX COCTAB CETAM HIDKE-
HEPHO-TCXHHYCCKOTO obecneyens H CHCTEMAM HHKCHEePHO-TeXHHYECKOTO oﬁecnetlenml), 4 TAKKe K CBi-
3aHHBIM CO 3JAHMAMH H ¢ COOPYXCHHAMH MpOLEccaM MpPOCKTHPOBaHHA (BKIIOYAs H3BICKAHHMA), CTPOH-
TEJIbCTBA, MOHTAXA, HAAAKH, 3KCIUIYaTallMH H YTWIK3aUMH {CHoca), seitercs « TeXHuueckuii perylaMeHT
0 §e30MacHOCTH 30aHUHA H coopyxkeHud» or 30.12.2009 Ne 384-@3, umeroumii crarye ¢emeparbHoro 3a-
KOHa. JIaHHEIl TeXHHYECKHUIH PEerIaMeHT YCTAHABIIHBAET TPeOOBAHUA, KACAIOLIHECH
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1) MexaHnYeckoit GezomacHOCTH;

2) noxkapHo# 0e30NmacHOCTH,;

3) 6e30nacHOCTH NPH OMACHBIX MPHPOIHBIX MPOLECCAX H ABTCHHAX H (HIH) TEXHOTEHHBIX BO3ACHCTBIAX,

4) 6€30MacHLIX U1 3A0POBBS Ye/IOBEKA YCIOBHI NPOXABAHNA M IPEGHIBAHKA B 3AAHHAX H COOPYMKEHHIX;

5) GezonacHocT AA IONb3oBATENEH 3MaHM B COOPYKEHHI;

6) MOCTYNIHOCTY 30aHMIE M COOPY)KeHUH WISl MHBANMIOOB H APYTUX IPYTOT HACENEHHA C OMPAHMHYEHHEIMH
BO3MOKHOCTAMH NICPCABIKCHHA,

7) sHepreTrdeckoii 3(pheKTHBHOCTH 3/1aHNH M COOPYKECHHIT,

8) bezonacHOro YPOBHA BO3ACHCTBHA 3AaHHH H COOPYKeHHH Ha OKPYXAIOLLYIO Cpely.

Hapsany ¢ BeIleNepeyHCcIeHHBIME TPeGOBaHUAMH JOKYMEHT PerfiaMeHTHPYET:

— Tpe6GoBaHHuA K pe3yNbTaTaM HIDKSHEPHBIX H3BICKAHUH H MIPOEKTHON AOKYMEHTAUMH B Liendax obece-
YeHHA 6€30MaCHOCTH 3JAHHA H COOpYXKeHHl;

—ofecnieucHne Oe30MacHOCTH 3MaHMil M COOpYXeHHH B Npolecce CTPOHTENBCTBA, PEKOHCTPYKLIHH,
KANUTAIBHOTO H TEKYIIETO PEMOHTA;

— ofecneyenye Ge30MacHOCTH 3AaHUH K COOpY)KeHHH B Npouecce 3KCIUTYaTalldH, NPH TIPEKpalliceHHH
SKCTIMYATAUHH H B TIpoLecce CHOCA (IEMOHTAKA);

— OLEHKY COOTBETCTRHA 3AaHHH M COOPYKEHHI, a TAKKE CBASAHHBIX CO 3MAHHAMH H ¢ COOPYKEHHAMH
MPOLIECCOB MPOCKTHPOBAHUA (BKIIOUAA M3BICKAHMA), CTPOUTE/ILCTBA, MOHTAKA, HANAJKH, SKCTUTYaTallul U
YTHIH3ALHH (CHOCA).

B uennx Hactosmero OeAspaNbHOTO 3akOHA CTPOHTENBHBIE HOPMEI i [PABHIIA, YTBEPXKACHHEIE [0 JXHA
BCTYTUICHHA B CHITY HACTOALISrO (DeIepaTbHOrO 3aKOHA, NPU3HAHGI CROZAMH MMPABWIL. 3THM K€ PErTIAMEHTOM
GBUT YTBEPXK/ICH HEPEUCHS HALMOHANLHEIX CTAHIAPTOB H CBOJIOB MPABHIY, B Pe3Y/ILTATE IPHMEHEHHS KOTOPBIX
Ha o03aTeNnbHOMN 0CHOBe obecnieunBaetca cobmoaeHue TpeboBaHMil HacTosmiero MDeCPAILHONO 3aKOHA.

Uro ke kacaerca PecyGmicu Bentapyck, To Ha JaHHbE MOMEHT NOJOGHBIE JOKYMEHTH! Y HAC OTCYTCTBYIOT.
TpeboBannA K 30aHUAM 1 COOPY>KEHHAM HA JTAIaX MPOSKTHPOBAHHS, CTPOHTEITBCTBA H SKCIUTYATALMH PeryiaMeH-
THPYIOTCA PAIOM Y3KOCTIELIHATHIHPORAHHELX. IOKYMEHTOB, GolbIlle MONOBHHBI H3 KOTOPBIX MMeIoT crarye ['OC-
Toe. Yacte [oKymMeHTOB, MMeA TEPEKPECTHHIE CCHUIKM, NPOTHBOPEYAT APYT JPYry, YTO (PHBOAHT
K HEJIOTIOHMMAHUI) M HECTBIKOBKAM Ha BCEX 3Tanax: OT MPOSKTHPOBAHKS A0 SKCTUTYATALHH.

bonee-meHee 00CTOAT Acna ¢ AOKYMEHTaMH, KaCalOIHMHCA BOIPOCOB OLEHKH Ge30MIaCHOCTH 3AaHH 1
coopyxeHnii B porecce obenenosanma. Tak TKIT 45-1.04-305-2016 «Texnnueckoe COCTOSHAE H TEXHH-
YecKoe obcmy>xHBanme 31aHui 1 coopyKeHUH. OCHOBHEIS NONOXEHNS» YCTAHABIHBAET OCHOBHEIE Tpebo-
BaHHA K TEXHHUECKOMY COCTOAHHIO M TCXHHYECKOMY OOCHYKMBAHHIO 3NAHUH H COOPYIKSHHI, CTPOHTENE-
HHIX KOHCTPYKLHMA H MHKEHEPHBIX CHCTEM M OI®HKE HX IIPHTOTHOCTH K 3KCIUIyaTaLMH,

Tpe6opaHHa HACTOAIETO TEXHHYECKOTO KONCKCA MPENHA3HAYCHBI IS NIPHMEHEHUs NpPH SKCITyaTa-
LHK CTPOHTENBHEIX KOHCTPYKLMH M HEDKEHEPHEIX CHCTEM 3JaHHI PasNiMIHOTO HA3HAYSHHS, HAXOMALHXCS
B BeIcHHH OpraHu3aliui, coOCTBeHHOCTH (PH3IMYSCKMX UL H HHAMBUAYATBHEIX IPeANPHHEMATEIEH Hesa-
BHCHMO OT (hopM HX COOCTBEHHOCTH H BEOMCTBEHHON MPHHAMIEKHOCTH.

JaHHEBHA JOKYMEHT COAEPKHT HE TONBKO HEMOCPEACTREHHBIC YKa3aHHA H PEKOMEHIALMH 1O MOPAAKY
NPOBELCHNA, METOAHKE B KPHTSPHAM OLCHKH CTPOHTEIBHBIX KOHCTPYKUMEA H HHKEHEPHBIX CHCTEM, HO H
OTPeACNIET MOPAHOK NPOBEICHHA Kak HENOCPEACTBEHHO ODCIeIoBaHHA, TAK H BECEHHE-OCEHHHX OCMOT-
POB, # MOPAACK BEACHHA HEOOXOAHMOM NOKYMEHTALIHH.

SABngsck y3KOHAMPABNCHHPIM NOKYMEHTOM JAHHBIH TEXHHUSCKHIN KOMEKC YCTAHOBMBLIEHCA MPAKTHKH
MOXKET MOCHYKHTh MPHMEPOM M CTATE OCHOBOH 1A paspaloTKH 3akoHa, aHaMorHYHOro GenepanbHoMY
3axkoHy «TexHudeckuil pernaMedT © O€30NACHOCTH 3MaHMH M COOPYKeHHH» oT 30.12.2009 Ne 384-@3
Poccuiickoii ®eneparm. [TorpeSHOCTE B TakoM 0KYMEHTE BO3HHKJIA Y)Ke OUYeHb JABHO — ¢ HA4ajia Hpo-
LECCOE MO NPHUEBECACHHID HOPMATHEHBIX NOKYMCHTOR K CCrOOHAINHHWM peanyaM H l'lOTpEﬁHOCTﬂM CTpOH-
TenpHOTO KoMILIekca PecrmyOinku benapyce.

HauanoM nporiecca no co3laHMIO aHAJIOTHYHOrO JOKYMEHTA X0Telochk Ok cuHTaTh YKas [pesumenta
Pecrry6miku Benapycs ot 14 aupaps 2014 r. Ne 26 «O Mepax o cOBEpIICHCTBOBAHHIO CTPOHTETBHOM Aes-
TENBHOCTHY, TIe BBOAWTCS MOHATHE «KIACCH CIOKHOCTHY. K MOMEHTY BhIxoaa Ykasa Ne 26 6bu1 npuHaT
npeaBapuTeNbHbIN rocynapersentnii cranpapt CTh I12331-2013 «Knaccudukaums snanuii ¥ coopyxke-
HHH. OCHOBHBIC TOJOXKEHHA», YTBEPIKICHHEIH MOCTAHOBACHHCM | 0CYyZapCTREHHOrO KOMHMTET2 MO CTaH-
naptusaunu Peciybnuku benapyce ot 30 aerycra 2013 r. Ne 45 (nanee — CTB IT 2331-2013).

Cornacuo CTB I12331-2013 30aHHA H COOPY>KEHHA OTHOCATCA K IIATH KI4CCaM CIOKHOCTH.
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Knaccudgukanmio 3aaHui H cOOpy»KeHHH NPUMEHSAIOT JUTA OTIpeieNeHHd HeOBXOMMMOCTH OCYIIECTRIe-
HHA 8AMHMHUCTPATHBHLIX MPOUSAYP, CTAAHHHOCTH IPOSKTHPOBAHHA M CTPOHTELCTBA, ONpeaeNeHHs co-
CTaBa NPOEKTa M HeOOXOMMOCTH BHIMOTHEHNS CMICLMANBHBIX PACUETOR, IPOBEACHUA TOCYAAPCTBEHHBIX
IKCNCPTHS, NMPOLEAYP HOATBEPKICHHA COOTBETCTBHA, ATTCCTAIIHN M AKKPCIHTALIHH.

OcHoBaHMeM ANA PHHATHA PEIUCHHUA M0 OTHECEHHIO 00BEKTA CTPOHTENBCTBA K ONPEAEICHHOMY KIIac-
CY CIOKHOCTH ABNAIOTCA TEXHHYECKHE XapaKTePHCTHKHM (BBICOTa, 00BEM, IUIOLIAAL, BMECTHMOCTE, MPOTS-
JKEHHOCTB 3JAHHA MJTH COOPYXESHHS H JIp.).

B kauecTBe NONOTHUTENBHBIX KPHTEPHER YUHTHIBAIOT GYHKIMOHATBHOE HA3HAYESHHE 3AaHUM M COOpy-
AKeHHMH 00BEKTa CTPOHTEIBCTEA, HX TEXHHKO-3KOHOMHYECKHE XapaKTCPHCTHKH, MPOTHOZHPYEMBIE 3KOHO-
MHYECKHE, COLMANEHBIC U (MIH) YKOMOTHUYESCKHE TIOCTTEACTBHA NPH aBaPHH Ha O0BEKTE.

B uenom B BHay Honee TecHOH HHTerpaudn Poccuu u benapycy BOIMOKHO NPUHATHE AHATOTHYHOTO
JOKYMEHTA ¢ aJanTUPOBAHHEIM TepeuHeM HAUHOHANBHBIX CTAHIOAPTOB H CBOINOB NPABWI, B pPesyibTaTe
NpHMEHEHUs KOTOPHIX Ha o6a3aTebHOM ocHoBe Oyaer obecneunsarses codmoneHte TpeGoBaHHI 3aKOHOB
Pecry6nuku benapyce.

YK 696.48-67

HNEPCIIEKTHBBI HCIIOJIB30BAHUA I'EJITHOYCTAHOBOK
IIPA CTPOHRTEJILCTBE TPAHCIIOPTHBIX OB BEKTOB

8. B I'PYHIVHQOB, T. B. ALIIUHA,
benopycckuii eocyoapemsennmil yrugepcumem mpancnopma, 2. Fomen

IloBepneHAE HaASKHOCTH H AOATNOBCHHOCTH TPAHCIOPTHBIX 0GBEKTOB HapaepH¢ ¢ MOBBIMCHHEM HX
SHEProd3HeKTHBHOCTH W SHEPTOHE3aBUCHMOCTH BECHMA aKTyanbHO V1A Halled ¢TpaHE!, HaXofdeHca Ha
NePECCHCHHE MUPORBIX TPAHCIOPTHRIX IMMOTOKOE.

B Hacrosiee BpemMa MMeeTcs MHOFOOOpasHe CTPOKTENEHBIX TEXHONOTHIA, HO OHH A0/DKHBI GBITE B Gonb-
1Iel CTENeHH CKOPPEeKTHPOBAHEI Ha 3HeprocHepeskeHne, AOMOBSYHOCTE H HaaeknocTe. B ocobennoii cre-
NEHH 3TO KacaeTcs o0bekToB, obcmyxmpaonmx GecnepedoiiHyio paboTy Ha aBTOMOGHIBHOM M KeNe3HOmO-
poxHoM TpaHcniopte. IIpH peanusaumy CAOKHBIX H OTBETCTBEHHBIX CTPOHTENBHBIX MPOSKTOB B TpaHc-
FIOPTHOM CTPOHTENLCTBE BO3PACTAIOT TPEeOOBAHHA K KauecTBY 30aHHH, COOPYXeHUH # KOMMYHHKALMIA,

IMouck myTefi pecypcocOepexcenns W CHIDKEHHA Ce0eCTOMMOCTH TPAHCIIOPTHEIX 00hEKTOB TAIOKe SBJLA-
€TC BECBMA aKTyaJbHBIM. IIprMeHeHNe Ge30MacHeIX rellHOCHCTeM, O0CCTICUHBAIOILMX ropaYeil BoJol u
SHEprueil 3JaHUA H COOPYKEeHHA Ha TPaHCNOPTE, CNocoBCTBYET PeIeHHIO ITHX npobnem.

BezonacHeli U 3KOJOTMYECKH YHCTBIA CNOCO0 MPUIOTOBIEHHS ropsdeii BOABI M MOAAEPHKKH OTOIIE-
HMs (P€THOCHCTEMEI) 3aBOCBBHIBACT BO BCEM MHpe Bce DOMBLIYIO MOMyMAPHOCTh, CHCTEMBI ropsa4ero Bomo-
CHabKeHNA U OTOTUIEHHA ¢ UCMOE30BAHHEM CONHEYHBIX KOJITIEKTOPOB OCODEHHO aKTHBHO Pa3BHBAIOTCA B
CTPaHax, SKOHOMHKA KOTOPBIX (KAK H Hallla) HCMLITHIRAET CYMICCTREHHYIO 34BHCUMOCTL OT MMIIOPTHpYE-
MO0 TOIHBA.

[emuoycTaHOBKH — 3TO YCTpOHCTBA UL HpeoOpasoBaHUA COMHEUHON BHEPryH B ApyrHe BHAB. OHK
MOTYT NPHMCHATECA ONA HArPEBaHHA H OXJTKACHHA EOOB H BO3AYXa, TO €CTh OTOIMICHHA 1 KOHHHLHOHK-
pOBaHHM1A, ONIPECHEHUA BOABL, BHPAOOTKH 3NEKTPOIHEPTHH H Ap.

B KOHCTPYKIHH refIMOCHCTEMBI OCHOBHBIM 3JIEMEHTOM ABJACTCS CONMHSYHHIN KOMICKTOP, HIH Meo-
konnexTop. FiMeHHO B mormomaroLeii NaHenH reJIHoKOVICKTOpa Mol BO3ACHCTBHEM COMHEUHOTO HaMyde-
HHR, 8 TOUHee, HHPPAKPacHOH ero coCTaRAMOUIEH, U MPOHCXOAUT NpeobpasoBatue CONHEUHON JHEPTHHA B
TeIOBYI0. B pesynbrate MaHeNb pasorpesaercd, a MpokayMBaeMblil Yepe3 Hee XKMOKHM TEMNOHOCHTENb
OTOUpaeT NOAYYESHHOE TETLIO.

Ha Tpancnopre >¢pdekTuBHOS NpHMEHEHHE NeTMOCHCTEMEI MOFYT HAaHTH TaM, TAe €cTh NOTPeGHOCTE B
ropaueii Bofe: Ha BOK3a/ax H NPEINPHATHAX OOWECTBEHHOrO MUTAHNA, LA AYINEBHIX, ZOMOB OT/BIXA J10-
KOMOTHBHEIX OpHraa 4 ocobenno Ha o0beKTax, yOANeHHEX OT LEHTPATM30BAHHEIX CHCTEM TeTLaocHabKe-
HHA (IPUAOPOXKHEIX Kade, CTPOHTENLHBIX OBITOBKAX, OOIUECTBEHHBIX KOMIIEKCAX, PACIIONONKEHHBIX
BJIONIE MATHCTPAJICH H ¥ TPAHCIOPTHEIX PazBAzoK H Ap.).

Ceronns COBPEMEHHBIC YCTaHOBKH 0ONANalOT ROMOMHHTENBHBIMH ITPEUMYIICCTBAMHE, MIOCKONEKY 3HEp-
ro3peKTHEHOCTD MX 3HAUUTENBHO YBEIMMHIACE, yAAPOCTORKAA FrepMETHHHAS KOHCTPYKIHA KOIUTEKTOPA
NPAKTHIECKH HE HMEET TEILIOMOTEPE, 8 CPOK ZKCINTYyATaLIH MOKET COCTaBaTE Gonee 20 ner.
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Tpu NpOEKTHPOBAHHH H YCTAHOBKE TelTHOKOJUIEKTOPOB CICAYET YYWTHIBATH MHAMBMAYAIEHEIE OCO-
GeHHOCTH OOBEKTA: BHICOTY 30aHHA, HAKIOH H HAIPABIEHHOCTD CKRTOB KPHILIH, 3ATEHEHHOCTh PAJOM CTO-
AWMMH 0OBEKTAMH WIH ASPEBBAMH U Ip. T e1HOYCTAHOBKU MOTYT GBITE PacTIONOXEHE HA KPBILIAX H CTe-
HaX 3/aHHI, HA 3eMJle C Y4ETOM MAKCHMABHOH OPMEHTALIMH MX Ha IOT.

OnbIT 3KCIUTyaTALHH MeIHOYCTaHOBOK B PecryGnuke Benapyck Ha JKelne3HOROPOKHEBIX OOBEKTaX yie
€CTh H CBHAETENBCTBYET O BEHICOKOH 3 (peKTHBHOCTH HX paboThl.

Ceroans renuoycTaHOBKH 3((PEKTHBHO SKCIAYATHPYIOTCA HAa OOBEKTAX MKENE3HOAOPOKHOIC TpaHC-
nopTa: AUCTAHUHA MyTH bapanosuyckoro otaeneHua BenXX[l u BonkoRBICCKONH AUCTAHLMH MYTH, Ha MO-
TopearoHHoM jeno bemK] B MuHcke, IOKOMOTHBHOM Jeno (oM OTABIXa 418 MAlIHHUCTOB) B ITonouke,
B IOM€ OTABIXA OKOMOTHBHEIX Gpuran B KanuHkoBudax; Ha npeanpuatii «KpacHOCEIBCKaBTOTPAHS» B
I'ponHeHcKo# O0NACTH (4 MpaYeyHBIX H AYIIEBHIX). YCTAHOBKA COMHEYHOTO KOJUIEKTOpa Ha 3aBO/E Iy TEEbIX
mawuH B [Tudcke, npudamiekamed bendK]l, mossonuna orkasaTbea oT yeayr Mectuoil TOL, a zatparsr
HA YCTAHOBKY CONHEYHOFO KO/UICKTOPa OKYITMJIHCH 38 CIATAHHEBIE MECAIIE.

Onprr 3¢pexTHBHOM SKCTUTYaTalMK H MPOH3BOACTBA COBPEMEHHBIX COMHEYHBIX KOJUIEKTOPOR (es1o-
PYCCKHMH cnienuanucTami B T. [omene, NpoH3BOAAIMMH MOHHTOPHHIOBEIE HCCIEAOBAHMA HX paGoTHl,
NoKa3aNn, YTo Hambonee oOBEKTHBHAS M TOYHAS OlCHKA PaboThl re/IMOYCTAHOBKH BO3MOXKHA IPH YdeTe
COJTHEUHBIX YaCOB B CYTKH, 4 HE IIACMYPHBIX H COJTHEYHLIX OHel B roxy. JocTaToMHO HECKOIBKHX 4acoB
(OByx-Tpex) MoABNEHUS CONHLIA H3-3a Ty B IACMYPHBIA NeHb, 4ToOk TeMneparypa B (oiiiepe coBpeMen-
HOI IeIMOYCTAHOBKH BOCCTAHOBHJIACE H NOBBLICHNACH, & COBPEMEHHOE YTCIUICHHe GoinepoB MO3BONACT
ATTHTENRHOE BpeM MOAASP;KMBATE B HOM BHICOKYIO TEMIICPaTypy.

B T'oMenbekolt 06/1acTH reiTHOYCTaHOBKY € YCICXOM SKCIVTYATHPYIOTCA CerofHs Ha 50 ofwexrax. Onmimu
U3 MEPBBIX MENHOYCTZHOBKH CTaNK 3(PEeKTHBHO KCILIYATHPOBATECA HA XK.-J. TpaHcmopTe — Ha ['oMenn-
CKOM ANCTAHUMK MPAKTAHCKHX COOpYKeHMH U ['oMenbekoli AHCTAHIMK ITyTH, IIe rOpaYas BOAR HCNOb-
3yeTcA U NMPOM3BOACTBCHHBIX U OHITOBEIX HYM(I — MeXaHH4ecko# mactepckoii, Sydera, aywesoit (or
KOJTEKTOPOR, HMEIOMIMX o6LIyIo IvIowans 12,6 M%, MoXHO nomy4ats 0 6 kBT Termnosoi SHEPTHH C eMKO-
creiy o0BeMoMm 500 ).

['enmoycTaHOBKHM HarpeBalOT BOMTY ANA SKCTLTYaTAUMOHHEIX CITYKG HA jKee3HONOPOKHOM TPAHCTIOPTE,
HATIPHMEP, B BarOHHOM JETNO YAOBIETBOPACTCE exeJHERHAd MOTPeOHOCTD B MOAOTPEBE IMYJECHH A
MOIKH KONECHBIX Map NMOJABIKHOTO COCTARA.

ConHevnoe Terno MokeT GBITh 3D(EKTHRHRIM HCTOYHHKOM TEITa ¥ SHEPIMM IS 344HUH, Pacniono-
MEHHBIX BAATH OT HHOKEHEPHBIX KOMMYHHKALIWIH,

IIupoxoe NPUMEHEHHE ¢ BBICOKOH CTeNeHbIo 3P dheKTHBHOCTH COTHEUHBIC KOJTEKTOPEI MOTYT HAHTH B
TPAHCMIOPTHOM CTPOHTENLCTRBE — TaM, Ie TpeGyerca ropayas Boja, a MMEHHO: B cmyxeSubix HIY, mna
npayeqHbIX KOMOMHATOE Ha TPAHCMOPTE, PEMOHTHO-MEXAHHYECKHX MACTEPCKUX, 34aHuM o obcmyxuBa-
HUI0 (peMOHTY, YOOopke, MOHKe, YHCTKE MOABMKHBIX COCTABOB)  T. IT.

Hanbonvbumii sxoHoMHYeckuH 3GheKT MoxeT GRITh MOMYUeH ¢ MapTa no okTabps, (1. . 7-8 Mecanes
B rony). Pabotars renocucreMel MOryT GeckOHEYHO — TIOKA CBETHUT COMTHLIE.

B BenapycH €CTh BCE MESPCIIEKTHBE], YTOObI CONHEYHAA 3HepPTHA (HAPALY ¢ APYTHMH BO30GHOBIASMEI-
MH MCTOYHHKaMH) pafoTana Ha 3HEPreTHYECKYH 0E30MacHOCTS CTpaHE. CONHEUHbIE YCTAHOBKH MpakTH-
YeCKH He TpeOyIoT GONBIINX 3KCIUTYaTalIMOHHBIX PacXONOB, HE HY)KOAIOTCA B PEMOMTE H Tpe0yIoT 3aTpaT
JIMING HA HUX COOPY/KEHHE M IOAHEPIKaHHE HX B YHCTOTe. PaboTath OHH MOTyT GeckoHeqHO.

CbHepexeHne A0POrocTOAUIMX JHEPrO- U TEIUIOPeCYPCoB GyAeT cnocoGCTEOBATE SHEPrOHE3aBHCHMO-
cTi P 1 TpaHCHOPTHOTO KOMITUIEKEA B YACTHOCTH.

3naHHA U COOPYXEHHS HA TPAHCMOPTE, HCNONB3YIOUIHE TOPAYYIO BOAY, TNPH HCRONB30BAHHH TelIHO-
KOJHIEKTOPHBIX CHCTEM MOTYT CTaTh 3HEPros¢pheKTHBHEIMH H HAAEKHBIMH.

VJIK 66.013.512

BJIMSHHAE 3UMHHX YCJIOBHIA HA IAPAMETPBI BETOHUPOBAHUSA:
HNPAHOHUIB ONPEJEJIEHHS, IIPHYAHBI, METOABI OIIEHKH

E A JEMUIOBA, B. B. THTOK, E. B. HOBAK
Kuegcxuii Ratuonansnutll yHusepcumem cmpoumensemea u apxumerxnypel, Yrpauna

CopemenHsIe c1I0c00b1 OpraHH3aldH H TeXHOJIOFHH CTPOHTENbCTEA MPeXyCMATPHBAIOT HEMPEPLIBHOE
BRINOJTHEHUE CTPOMTENBHBIX paboT B TeueHHe roja Ge3 OCTaHOBOK, OGYCNOBJAECHHBIX TNPHPOAHO-
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KJIHMATHYSCKMMH H NIOrOAHBIMH YCIIOBHAMH B 3MMHee BpeMi. IIpH OCYIecTBIeHHH GeTOHUPOBAHUA NPH
CpeIHeCYTOUHOM TeMnepatype Hipke +5 °C HopMaTHBHOH 6a30i NpeaycMATPpUBaeTCA YBEIHYEHHE TPY.I0-
€MKOCTH U CTOHMOCTH paboT, MpH 5TOM OpPraHH3allHOHHO-TeXHONOTHUYeCKHe MapaMeTpsl OFHOTHIIHBIX
IPOHECCOB MOTYT CYIHECTBEHHO OTJIMHATHCS MPH HX BRIMOJIHEHHH B Pa3HBIX BpeMeHaX roja.

CyImecTByeT MHOTO HCCISAOBAHMH K MPAKTHUeCKUX pa3paboTok MO OCYIECTBNeHHIO 6eTOHHPOBAHUA
B YCIIOBHAX XO/OJHOTO HIH XKapKOro KIHMATa, BO3ACHCTBUA arpecCHBHOH CPeAbl, CTECHEHHBIX YCIOBHIX
H BIIHAHHA JPYTHX YCIOXHAIOMHX GakTopoB. B TO ke BpeMa B ROMOIHHTENEHOM PACCMOTPEHHH H pa3BH-
THH HY»JAI0TCA CMOCOOH MPOrHOZUPOBAHUA CPOKOR BHINONHEHUS paboT, CTOMMOCTH H TPYAOEMKOCTH C
YUSTOM BIMAHHA 3HMHHX ycnoeuil, Co3gaHue METOOWKH HCCNEHOBAHHA OTKIOHEHWH 3THX 3HAYEHHH OT
[UTAHOBBIX, BBIABACHHE PEANBHBIX NAPAMETPOR MM YCIIOBHIA Y KpaWHBI ABIAETCH aKTYANBHOH 3amaueii Tex-
HOJIOTHH H OPTaHH3aLHH CTPOWTEBCTBA.

Cezonnas TpancopMmalus IapaMeTPOB BEIIOJIHAEMbEX padoT BHICTYNAET HE TONBKO OCHOBOH A
HOBOTO KAYECTBEHHOTO FpeodpazoBaHUs MpoLeccos OeTOHMpPORaHHA, Ho TpedyeT paspaboTKM MeTo-
AOMOTHYeCKOH Da3el TEXHONOTHH W OPraHH3alHH CTPOUTENLCTBA, CO3JAHMS HOBOTO H ONTHMH3ALHU
CYLIECTBYIOLIEr0 HHCTPYMEHTapHd, TUIAHHPOBAHMA NapaMeTpoB paboT Ha pa3jnMYHBIX 3TANaX HHBe-
CTHIHOHHO-CTPOMTENBHOTC MpOuecca, ydera BO3MOXHBEIX OTKA30B U OTKICHEHHMH B pesynsrare
YCIOXKHAIOIMUXCA YCIAOBHI B 3UMHEE BpeMa rofia. B peayneTate Bo3HMKAeT HEOOXOAUMOCTE CO3MAHMA
HOBBIX NPHUHLMIIOB, MOAENCH U METOJIOR MPOrHOZHPOBAHKA ¢ YYETOM CEe30HHOM TpaHchopMaLH rpo-
LECCOB CTPOMTEIECTBA MO/ BAMSHHEM 3MMHHX YCJIOBHH, H3 4ero BHITEKaeT aKTYaNbHOCTb H CBOGBpE-
MECHHOCTh HCCTICOBAHHA.

C pazruTHEM HOBBIX MOAXOAOR K NPOBERCHHUIO IyONHYHBIX 3aKyNOK H NpoLeAyp TeHIEpOoB A/ 3a-
Ka3YAKOR PACTET BAXKHOCTh NPOTHOIUPOBAHHA W AACKBATHOTO OLEHHBAHMA NOTIOIIHHTEIBHBIX Pacxo-
JIOB HA MIPOBeZEHHE CTPOUTENBLCTBA, B TOM YHCHE H B 3UMHHX YcnoBuax, Ocobyio akTyansHOCTE TIpH-
o0peraer Bonpoc 00 OUSHKE 3aKa34HKOM 3aTpaT Ha 3HMHee YAOPOKaHHE IV OTACNbHBIX BHAOB paboT,
MPOBOOHUMBIX 3HUMO#i, Tak kak B cooTBeTcTBHH ¢ JICTY-H B J1.1.1-5: 2013, npu cocTapnennu cMeTHOH
JNOKYMEHTAIUH CTOMMOCTE H TPYAOEMKOCTE BBINOJIHEHHA CTPOHTENBHBIX padorT B 3UMHHIH NepHOH
MPUHEMAETCA KaK MPOUEHT CYMMEI Mo raapaM 1-8 ¢BOOHOro CMETHOrO pacyera CTOMMOCTH 00BeKTa
CTPOMTENECTBA, TO €CTh KaK cpefHeromorad. Torga kak OpH COCTABIEHMH TEHIECPHBIX NpennoxkeHHil
NOAPAIHBIE MPEeaTPHATHA — YIACTHHKH TOProB PacCUUTHBAIOT CTOAMOCTE H TPYAOEMKOCTE GONbUINH-
CTBa DOMOMHUTENBHBIX paboT, CBA3aHHBIX ¢ BHIMOIHEHHEM CTPOMTENBCTBA B 3UMHUI MepHOI, HCXOAA
n3 dakTHUecKHx pemenuii [P, o6r1YHO He BEIXOAS 3a TpeAENH NPEeNyCMOTPEHHOH B HHBECTOPCKOH
CMETE CYMMB] PAcXO0B,

D¢deKTHBHOCTE BHITOHEHHS paboT B 3UMHUX YCIIOBHAX Ha 0OBEKTAX IPaxJaHCKOIO U MpOMBILUTEH-
HOTO CTPOMTE/IBCTRA 3HAYMTELHO 3ABHCHT OT KauecTBa NMPHHATHA OPTAHHIALUMOHHEIX H TEXHOIOMMYECKUX
pelneHuii, HHCTPYMEHTAIBHOTO COBEPLISHCTBOBAHMA OPraHM3aLMK CTPOHTEALCTRA, YTO 3HAYHUTENEHO 06-
Jerdaer OpraHM3alMOHHOE NMPOSKTUPOBAHKE 3aHHH M COOPYKEHHH, NaeT BO3MOXKHOCTH BRIGOpa ONTH-
MANBHOTO Croco0a BRIMONHEHHS CTPOUTE/BHBIX pabor B 3aBHCHMOCTH OT KOHKPETHEIX YC/IOBHI, COKpallaeT
CPOKH CTPOUTENLCTERA.

Onpene/sia BIVSHAE 3MMHHX YCIOBHH HA MapaMeTphl CTPOHTENBCTRA, CIeNyeT UMeTh B BHIY, YTO NPUUM-
HBI YXY/IICHHS TIAPAMETPOR CTPOUTENBCTBA MOTYT 3aBUCETh HE TOJILKO OT CE30HA BBHIMONHEHUA paloT, HO B OT
ApyTHX (GaKTOPOB, BIHAHHE KOTOPBIX MOMKET 3aMEHUTE Ce30HHBIE (PaKTOPBL.

Tpu4KHbI 3aHepKeK WIK CPBIBOB CPOKOB BBIMOTHEHHA PaboT MOMHO Pa3fe/HTh:

— Ha KuMaTH4eckie (Betep Goree mwecTu 6anos, MOpo3 HIbKe —25 °C NPUBOHAT K OCTAHOBKE CTPOHTENE-
CTBA WIH OTASHBHEIX CTPOHTENBHEIX TIPOIIECCOB; CHETOTAN, TONOJIeN, IMBEHE, BeTEp, MOPO3 — K YBenuve-
HHIO CPOKOB BBITIOJIHEHHA paboT U HX TPYNOEMKOCTH);

— YXOHOMUTECKHE (MH(IALMA, MOTOPOKAHKHE MATEPHANIOB, KOHCTPYKUKHA, AeTanel, MallWH, MEXaHU3-
MOE, TOIUINBA, NICKTPOIHSPIHH NPHBOAAT K YBEJTHYCHHIO CFOMMOCTH CTPOUTENBCTRA);

— (puHaHCcOBHe (pesKHii crnajJ HHBSCTHLMIL, OCTAHOBKA (MHAHCHPOBAHHA CTPOMTCNLCTBA NPHBOIAAT
K OCTaHOBKE CTPOMTENbHEIX paboT);

— COLMANBHO-TIONHTHYECKHE (MPOTECTH HACENIEHHA 110 BO3BEACHHIO OOBEKTOB, AEATENEHOCTE AKTHBH-
CTOB MPOTHB 3ACTPOHKH TOPOAOB, 3a0aCTOBKH, HEBBIXOA HIH ONO3JaHUE Ha paloTy, HEBLINOJIHEHHE NpPO-
H3BOACTBEHHMX 3a7aHnii, HH3KAA KBATHGOHKALMA HCMOJHUTEICH, NOPUH HIHM XHILEHHA MATepHANIOB, HH-
CTPYMEHTa, 000pYAOBAHNS IPHBO/IAT K OCTAHOBKE CTPOHTENBCTBA, YBEIMMEHHIO €10 CTOHMOCTH H T, 11.);
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— OpraHU3aLMOHHBIE (M3MEHEHHA B NMpaBuIaX oopMIIeHNE H HECBOSBPEMEHHOe o0ecTeueHre PoeKT-
HO-CMETHOH AOKYMEHTaltHeH, CPBB CPOKOB IMOCTABKM MATEPHANOB, CPOKOB paboT, OTCYTCTBHE Marepua-
NOB, OTCYTCTBHE paboymx HeoOXOAMMOH CHEUMAILHOCTH H KBANH(HKALMM, HEAOCTATKH ONEPATHBHOIO
NAAHUPORAHMA H YNIPABIESHUA, CPBIB CPOKOB [TOATOTOBKH CTPORTENBHOH NMIOMAIKH, IPABUA BBOAA 00BeK-
Ta B IKCIUTYATALHIO);

— TEXHONorHueckue (nepepaboTka HemOOPOKAYECTBEHHO BLINOHEHHBIX paboT, H3MEHEeHHe 3arUTaHy-
POBAHHOMN MOCICAOBATENBHOCTH paboT, HApyLIeHHE TPaBHA OXPaHbl TPYAA H TEXHHKH GE30MaCHOCTH, M
OARNEHHE HEMPEABMACHHBIX paboT, HEMOCTATKH B NMPOSKTHPOBAHHH TEXHOJOIHH CTPOMTENRHBIX pabor,
HapyuieHHe rpaduka padoT cyOnOApAAHBIME OPratu3alHAMU);

— TeXHHYECKHE (TONOMKH MallHH, MEXaHH3MOB, TPAHCIOPTHBIX CPEACTB, BLIXOA H3 CTIPOA SHEPro-
¥ BOAOCHAOKEHHA, AOPOT, H3MeHEHHe MPOEKTHBIX PeLIeHHI B TIPOLIECCe CTPOHTENLCTRA);

— KaYeCTBEHHEIE (HM3KOE KauecTBO MaTepHaNoB, AeTanel, KOHCTpyKLuil, 000pYROBAHHA NPHBOAMT K
HeOOXOMMOCTH HX 3aMeHB! M0 XOAY CTPOUTENBCTRA, BLI3HIBAST YBEAUYEHHE €M0 CTOMMOCTH M Npobite-
MBI MPH SKCIUTYaTalUUH o0BeKTa);

— dope-MaxkopHble (cTHXHIHHBIC GeACTBMA, BOCHHBIC JSHCTBHA K T. 4. — IONHAS OCTAHOBKA BO3BEICHHA
00BEKTOB).

PeayneTarsl onpoca CBHACTNBECTBYIOT © BRICOKOM MpPOLEHTE BIHAHKA (PHHAHCOBBIX, SKOHOMHYECKHX,
OpraHu3allHOHHEX, MOJHTHHECKHX (JAKTOPOB HE MOJNHYK) OCTAHOBKY CTPOHTENBCTBA NMPH HAPYILCHHAX
XOla BRINOAHEHHA pabdoT — HanGoAbIIEe BTUAHAE UMEIOT OPraHH3alHOHHEIE, TEXHHYECKHE, TEXHOJIOTHYE-
ckMe, KNHMaTHYeCKHE ¢akTopel. YeTpaHeHHe BeeX NPHYHH OTKA30B H HAPYIISHWH X0AAa CTPOHTENBCTBA
HEBO3MOKHO, HO YYaCTHHKH CTPOMTENBCTBA MOTYT OCYLIECTBIATE PAN MEPOTPHATHH MO MOHHTOPHHTY,
ONCPATHBHOTO PEArHPOBAHHA M HeHTpaNnHU3aLHK WIH NPeROTBPAIeHHA BHABIEHHLBIX YTPO3,

C Uuensio BHIABICHHA (PAKTOPOB, KOTOpPBIE OKA3BIBAIOT HAHOONbHICE BIHAHME HA OTKA3El, cOOM H
OTKJIOHEHHA XOIa CTPOMTENBHOTO Mpoliecca OT TUTAHOBBIX MOKazarteneil, MpoBeACH ONpoc paGoTHHKOB
CTPOMTCIIBHBIX TNPEANPHATHH, NPHHHMABIIHX YYacTHe B BO3BEICHHH XKHIBIX JAOMOB B ropogax Kuep u
YepHOBLEIL.

Bmuaxne kinMaTHuecKHX (aKTOPOB HA CPOKH BBRITIONHEHHA PaboT paboTHMKM oucHWIM Ha 22 Gamwna
n3 100. Pezynerar xapakTepusyeTcd Kak CpedHAS CTEMEHB BOZAHCTBHA. 2TO MOXKET O3HAYATE, YTO GONE-
IMHHCTBO CTPOHTEIBHEIX KOMIAHHHA MOTYT YCTEIIHO HeHTPamM30BaTh HETATHBHOC BIMAHHE NPHPOIHO-
KIHMATHYECKHX (AKTOPOB, HMeA TEXHOJIOTHYECKHE BO3MOXHOCTH BEIMOMHATE CTPOHTEIECTBD B TEUEHHE
roga. Ho npH 3TOM CTOHMOCTb H TPYAOEMKOCTh BBITIONHSHHS paGoT pacTyT, MOTOMY YTO MHOTHE CTPOH-
TelbHbIe PabOTH BHIMOMHAIOTCH HAa OTKPBITOM, HHUEM HE SAMMIICHHOM [IPOCTPAHCTBE, 4 MM HX yonel-
HOH peanH3alliy HY:XHBl HOTOJHHTENBHBIC OPraHH2alHOHHO-TEXHOROTHUESCKIE Meponpuatia, [loaToMy
MOYKHO TPEANONIOKHTh, YTO OTKJIOHSHUA NapaMeTpoR OCTOHHPOBAHMA B 3HMHMX YCHOBHAX 3aBHCAT OT
TEMITEPATYPHI OKPYKAIOMIEro BO3AYXA. OTU OTKIOHEHHS MOMHO ITPOTHOSHPOBAThH C PAa3HOH CTENeHBIO
TOYHOCTH, HMeS JaHHEIS MO CPefHEeCYTOUHOH TeMIepaType B TedeHHe HECKOJIBKHMX MPEABIAYLIMX JIeT HiM
3Had MecAlt, B KOTopoM 6yAyT NpoeoauTECH GeTOHHBIE pabOTEL

BinsHHe 3HMHHX yC/IOBME Ha TTApPAMETPHl CTPOUTENLCTRA HA ITane pa3paloTKH H yreepxacHusa ITOC
YUHTHIBACTCA YKPYNMHEHHO, 6¢3 MPHBA3KH K KOHKPETHEIM TIPOLIeccaM, BHAAM paboT, YCIOBHAM X BBINOM-
Henus. ToapoGrbie MeponpuaTua paspabarsieaioT B IITTP Ha ocHoBe TIOC, MX pa3pabaThlBalOT Hemocpe-
CTBEHHBIC HCNOIHATEAN padot. Tak uTo HA MOMEHT MPOBEASHUS TEHASPA ¥ 3aKa3YHKA €CTh TOMBKS 0bIas
CYMMa CPEACTB, KOTOPHE MOTYT OBITh HCIIONL30BAHEI UIA BBINOTHEHHS NOTIOTHHTENEHBIX paboT B 3HMHHX
YCJIOBHAX, H HX TPYAOEMKOCTE, KOTOPEIE MOTYT OBITE HCMOABL20BAHEI A MPOBSPKH 0G0CHOBAHHOCTH TEH-
IepHBIX npemiokenrid. [losToMy 3akazdyHKy Hy>k€H ACTIONHHTEALHBIH HHCTPYMEHTApHii, KOTOpHIit ¢ Ao-
CTATOYHOH TOUHOCTHIO, OBICTPO, O3 HOMONMHMTENBHEIX TPYAO3aTPaT YNPABIeHISCKOTO NMEPCOHANA, MOMOo-
KEeT OCYIIECTBHTH OLIEHKY H3MEHECHHA MapaMeTpOB CTPOUTENBECTBA {CTOHMOCTH, TPYIOSMKOCTH, CPOKOB
BBINOJTHEHUT paboT) NoA BIMAHAEM 3HMHHX YCJIOBHH.

Hcxoas U3 rUnoTess HCCIEAOBAHUS O BAHSHHM 3MMHMX YCJIOBHE Ha NMapaMeTphbl CTPOUTENHCTRA (ce-
30HHBI¢ KOJCOaHUA CTOHMOCTH, TPYAOSMKOCTH H CPOKOB OETOHHPOBAHHA), LIHPOKO H3BECTHEIE METOAB!
ONpeeTCHAA CE30HHEIX KoneGaHHH MOTYT OBITE HCIIONBE30BAHBI A1 OOHAPY)KOHHA TOrO BIIHAHHS, Onpe-
JeJIeHHs! 3aKOHOMEPHOCTE WX pasBHTHA, pacyera OyOyIIHX OTKIOHCHMH MapaMeTpoB Moa AcHCTBHEM
3MMHHX YCIOBHI H CO3JaHHA HHCTPYMEHTApHA NPOTHOSHPOBAHAA BAMAHHA 3WMHHX YCIoBuH Ha mapamer-
PBI GETOHHPOBAHUA.
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HCCJIEIOBAHUE H OIEHKA KOYPPHIAEHRTOB,

BJIUAIOINX HA ITPOIECC JENACCHBALIAH KEJESOBETOHHBIX 3JIEMEHTOB
IIPH ONIPEJAEJIEHNH JOJITOBEYHOCTH MOCTOBBIX NEPEXOIOB
B KOMILTEKCE TPAHCIOOPTHOM CETH PECITYBJIHMKH BEJAPYChH

P. 0. JOJIOMAHIOK
Beropycckuii zocyoapcmeennviil yuugepcumem mpancnopma, 2. F'omenv

Hna Pecny6nuxn Benapycs, Bxomameii B eMHHYI0O TPAHCTIOPTHYIO cHeteMy EBpornel H uMelomieli Ha
CBOeH TeppHTOpHEH oKoiIo 6,5 ThIC. MOCTOR, ofecneueHue ux OecnepeboiiHoit paboTer TRIgeTCH BakHeii-
wei rocynapcTaeHnol 3agadei. IlpoekTHEIN cpok ciyxOb MocToB coctamngeT 100 ner, OnHaxo npaxTe-
Ka 3KCIUTYATALIMM MOCTOBBIX COODYXKEHHI NMOKA3LIBACT, YT0 HauOosblllee KOpposuitHoe BosmelicTBHe Ha
#ee300€TOH OKa3BIBAIOT XITOPHAB! IIENIOUHEIX H INENOUHOICMENBHEIX METANIOB, LIHPOKO HCIOMB3YEMBIX
B peareHTax Ha Aoporax B 3UMHHIA nepuon (Gonee 250 Toic. T).

Bce yallle B HIDKeHepHOH NPAaKTHKE HAPANY ¢ KOHCTPYKIIMOHHBIM NMPOCKTHPOBAHHEM CTPOHTENBHBIX
#ene300eTOHHBIX KOHCTPYKLMH Henonb3yeTcs 3apyOekHbIil TepMuH «durability designy» wnu «service life
design», 4T0 NePEeBOAMTCA KAK NPOSKTHPOBAHHME AOITOBEYHOCTH MIH CPOK CITyXGbl. CunTaercs, uro obec-
HICYHTh 3aJaHHBIH CPOK CITYKOBI MOXHO TIYTEM COGIMONEHIA ONpeNeneHHBIX HOPMATHBHBIX KOHCTPYKTHB-
HEIX Tpebopanuil (MUHHMATBHBIH 32IIKTHBIA coi OeToHa, BOJOLIEMEHTHOE OTHOIICHHUE, PACXOA LEMEHTA
HT. 1.). B MoCcTOCTpOHTENEHOH NpaKTHKe BEAENAKT JBa OCHOBHBIX MOJXOAA K POTHO3HPOBAHHIO AONTO-
BEYHOCTH MOCTOB. IlepBEIii OCHOBEIBAaeTCA HA (PYHKUMH JNerpajaliiH KOHCTPYKLMM MOCTOB, A9 KOTOPOi
HeoGXoHMO BONBINoe YHCNO ONBITHRX JaHHBIX. Bropon noaxon GasHpyercsa HA NPOrHO3HPOBAHHH U3MeE-
HEHMA COCTOAHIA CTANBHOH apMaTyphl B GeTOHE ¢ TOUKH 3peHHA (PHIHKO-MEXaHHUYECKHX NPOLIECCOE, Npo-
TeKAIOWHX B KOHCTPYKITHH NOJT BO3JEHCTBHEM Pa3THYHBIX AKTOPOB OKPYIKAIOIEH CpelBl C YUETOM BIH-
SAHUSA TPAHCTIOPTHEIX Npoueccos [1].

IpeanoxeHHas MOIENb ASrPAJALMH #ene300eTOHHEX KOHCTPYKUHMIT HA NIPOTHO2E KOPPOSHIHHOTO CO-
CTOSHHA CTAJIBHOH apMaTypsl 8 OeToHe npencTasmaerca Ak hepeHIHATEHBIMH YPABHCHHSIMH, B Pe3yJETa-
Te pellleHHUd KOTOPHIX MOMYYeHO BHIpaXKeHHe KapOOHH3AIHH 3alIMTHOTO 10 GETOHA fy4q, H HAKOIUIEHHE

KPHTHYeCkOH KOHUSHTPALIMH XJIOPHACB Y NOBEPXHOCTH CTANIBHON apMaTypsl o, JIeT:

2
X x2

[

t,= ¢ la =
P UKD, a e -c,} ¢ _ :
wh 00, (1 z) 4Dc,-{erf"—[c’ Cm._,n

C

i

£ae &, — CpoK cimyHOel, NeT; X, — NTyOHHa KapGoHH3aLNKU 32 BpeMa cTyxk0b1 KOHCTPYKLMH, M; k,, — koaddu-
LUMEHT, YYHTHIBAKOLIHHA BIMSHHE MOTOAHEIX YCJIOBHH; ke — KOI(GPHUHEHT BAMAHHS MOPO3HOH JeCTPYKIHH;
Do, — koapduument nuddysun CO, B 6eToHe, MY/c; @ — peakLOHHAs eMKOCTE GeTora (komudectso CO,,
HeobxoIuMOe A MPEBPALICHUS BCeX CHOCOOHBIX KApOOHUZUPOBATECH NPOAYKTOR MNMAPATALIME LICMEHTR),
KI/M’; €1, €, — COOTBETCTBEHHO CONEpXAHHE FOKCHNA YIIEpOaa Ha BHEIIHEH NOBEpXHOCTH GEToHA H Ha
rpasuie kapSonusaunn (GeCkOHEUHO Malas BEIMMHHA), Kr/M'; De) — KoahdummenT muddysHH X10pHa0B
® GeToHe, M*/c; erf () — dynkuma ommGok Taycca; C; 1 Cypy — KORIIEHTPAIHA XTOPHOOB HAa MOBEPXHOCTH
apMatypsl, % o Macce LieMenTa [1].

B pesynerate MccneaoBaHMH NapaMeTpoB, KIHAKIINX HA NMEPHO] MHULIMHPORAHHA KOPPO3HH CTAb-
HOM apMaTypBl, YCTAHOBJICHO:

a) Ko3hdUIHERT BIMAHMA BIAKHOCTH 3a NepuoR Habmoxpenmii 1981-2010 rr. B Tedenne BpemeHH
uMeeT 3HadeHus ot 0,4 ao 0,08, I'myOGuna kapOoHU3alMU 32 BpeMA CTY>KObl KOHCTPYKIIMH B 3aBMCUMOCTH
oT KoadipuIHeHTa BIHAHUA RITAXHOCTH 6y/leT BapbUpoBaTECA BO BpeMeHH ot 1 roaa ao 100 ner B npeae-
nax ot 0,1 5o 5,6 Mm (pucyHok 1);

0) ko3¢ PUUMEHT BAMAHHA MOPOZHOTO pa3pyLIEHHA B HAIIell KIHMATHYECKOH 30HE COCTABISET
1,14-4,24 mm na 0,0001 npu cpoke xo 10 net 1 4,47-14,14 MM Ha 0,001 — ot 10 g0 100 net (pucynox 2);

B) peaklMOHHad eMKOCTh OeTOHa JUIS 31eMEHTOR NPONETHRIX CTPOCHHUI JIEKHUT B MpeAenax ot 24,9 o
30,4 cM® GeTommol cMecH (prcynok 3). Cpeanee sHauyeHue kosdduumenta qudPyUH YIISKHCIOro rasa
B JKeJIe300eToHe MOCTOBBIX JIEMEHTOB BapbHPYeTCS B mpeaenax ot 2,5-107 no 5107 em?/c [2];
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r} xkoapduunent anddysnu xmopunos B GeroHe D ABAAETCA ONPEASNAIONIHM TApaMETPOM MpH
OLCHKE AONTOBEMHOCTH 3KeNIe3006TOHHEIX JIEMEHTOB 110 $HU3NUECKHM MORENAM Aerpafauiy. IToT Koag-
(PULMEHT OTpenengeTcs Kak cKopocTh NepeHoca T PyHAHPYIOWETO BEISCTRA (XTOPHIA) Yepe3 SAMHHILY
MACIIATH, JENEHHYIO HA NMPOCTPAHCTBEHHBI IPpaZlieHT KOHLCHTPALMH BEILECTBA (XJIOpHAA) H HIMEPAETCH B
eMc. CnoxkHOCT onpenenenis Doy COCTOHT B TOM, 4TO U1 TIOMyMeHHA 3HAYEHHH TpeCyIOTCA JIHTENbHEIE
cpoxH BozaeiicTerg CO, Bo3ayxa Ha GeToH. 3RaueHue koxpdnnieHTa Hddy3HH NpHBeacHE! B Tabamue 1.
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Pucynox 1 — TmyGrna kapGOHM3aIHK BO BpeMeHH oF 1 rofa ao 100 1eT B 23aBHCHMOCTH OT KO3 HIHEHTa BIHAHHA BIAKHOCTH
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B 3dBHCHMOCTH OT KOMMPUIHEHTA BIHAHUS MOPOIHOTO PaspyHLIEHH
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Pucynok 3 — 3aBHCAMOCTE PEAKLIHOHHOH eMKoCcTH GeToHa 0T €I0 TNIOTHOCTH H TEMITERAaTyPhH

Tabauya | — Koahpuuaenr anddysnn xnopugos & Getone

B MeTpax KBAIPAaTHRIX B CEKYHIY

Do W MakchmansHee B/L
025 03 04 045 0,51 0,55
1 ron 2,359 2,115 1,7017" 1,526 1,339 1,227
5 ner 1,853 1,305 6,479 45647 2,998 2,265
10 ner 16707 1,0607" 42747 2,7147" 1,573 1,094
50 et 13117 6,5427" 1,627 8,117 " 3522 2,019
100 ner 1,182°" 5,314 1,073 4,826 1,848 9.752°"

Mogens mporso3a AONTOBSYHOCTH KENe300€TOHHBIX 31EMEHTOR MOCTOBBIX COOPYXKEHHH Ha cTaauH
HPOEKTHPOBAHMA MO3BOJAECT ONPESHTD UX CPOKH CIY’KOH B BUAS (PYHKLHMH BpEMeHH B 3aBUCHMOCTH OT
bu3UKO-MeXaHH4YeCKHX CBOMCTE GSTOHA H CTANBHOH apMaTYPHI, 4 TAKOKE YCIIOBHH SKCIUTYATalMH.
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IIPUMEHEHHE COBPEMEHHBIX 'EQAEIHYECKHAX ITPHEOPOB .
IIPH HABJIIOAEHHH 3A OCAAKAMH H ZE@OPMALIMAMHI COOPYKEHHH

H . JPA/IOBA, H. C. ChIPOBA
Benopyccruti eocyoapemeennviit yaueepcunmem mpancnopma, 2. Fomenw

HepooueHka nedopMaliOHHBIX MPONECCOB MOXET MPHBECTH K HEOOPATHMEIM MOCHEACTRUAM. UTOOH
CBeCTH K MHHUMYMY PHCK, HEOOXOOUM NOCTOAHHEIH MOHHTOPMHI OcafouHo-AehOopMaLllHOHHEIX TMpotlec-
coB. TexHonorus MOHMTOpHHTA AcdopMaLmii OCHOBAHA HA MOCAEAOBATE/NBHOM HakomwieHHH u obpaborke
JAaHHBIX HaOJIOOEHHH — OTMETOK M IUIAHOBBIX KOOPAMHAT CIICHHANBHBIX OCANOYHBIX H OCAnOYHO-
JeopMalMOHHLIX MApPOK, 3aKpeIUBIeMbIX Ha o0bekTe. /laHHbIe NOCTYNAIOT Yepes3 NPHUMEPHO PaBHEIC HHTEp-
BaJbl BpEMEHH, ATHTENBHOCTE KOTOPHEX 3aBHCHT OT KOHKPETHOro 00BeKTa. (DparMeHT JaHHBIX, cOnepsKalLikii
HHpOpMAIHIO 00 H3MEPSHHIX Ha ONpeje/eHHBI (PUKCHPOBAHHHIN MOMEHT BPEMEHH, COCTABISET LWKN
Habmopenuii. B kadecTBe METONOB ompefeneHHA ocaiok (yHAZMEHTOB pacCMATPHMBAIOTCA TreoMeTpHYe-
CKO€, TPHFOHOMETPHYCCKOE H PHAPOCTATHYECKOE HHBEIIMPOBAHMA.

CyIMHOCTE reOMETPHYECKOr0 HHBEJHPOBAHHA CBOAWTCA K OMNpefeNieHHIO MpeBBIeHus OgHOH Tou-
KH Haj APYTO# FOpH30HTANBHEIM JTYYOM BH3UPOBAHHA, HCOOIE3YA HUBENUP H pelikH, Husennp — reoaesu-
yeckHi NpHOOP, ¥ KOTOPOro B MOMEHT OTCHETA MO pelike BH3HPHAA OCh YCTAHABJIHBACTCS B FOPHIOHTAIE-
HOe MoimkeHHe. BuzupHas ock 3pHTENBHOM TPYOSI — 3TO MHHMAas JTHHHUA, COETHHIIOUIAN IepeKpecTHe HA-
Te#l ceTkH M onTU4ecKHil LeHTp oObekTuBa. Takum 00pazomM, B HUBENHpE TOIDKHA GLITh 3pHTENBHAL TpYOa
Ut TOYHOTO BU3WPOBAHMA HA peliKy H ypoBeHb, oOecrneydpalollnii TOPH3OHTANBHOE NMOJIOKEHHe BUZHP-
HOH OCH.

TpuroHoMeTpuueckoe HHBETHPOBAHHE — OJHH K3 CAOCOOO0B OMpeeneHHs MPEeRRIUCHH B BEPTHKANE-
HOH IIOCKOCTH MEXAY Pa3HBIMH TOUKAMH MECTHOCTH WU COOpPYKEHHH. JIId 3Toro npuMeHsaoTcea reomge-
auvYecKkne NMPHOOPHl — TEONONUTHl H TAXEOMETPHl, — OONMajalIiHe KOHCTPYKTHBHEIMH CIOCOOHOCTAMHE
HAKJIOHHOIQ BH3HPOBAaHKA. B caMOM €ro Ha3BaHHMH 3a70KEHa CYLIHOCTb METOAA, OCHOBAHHAA Ha fIpUMe-
HEHHM YaCTH MaTeMAaTHYECKOTO anmapaTa BEIMHCIACHHH © HCMONB30BAHHEM Ha(opa TPHIOHOMETPHUYECKHX
(hyHKUHIE MOCIIe BBINOTHEHHA TIONIEBBIX JTMHEHHBIX W YTJIOBBIX H3MEPEHHIA.

I'uapocTaTHYecKoe HABENUPOBAHKE — OTIPEIENISHAe BEICOT TOUEK 3eMHON MOBEPXHOCTH OTHOCHTENBHO
HCXOOHOH TOYKH ¢ IOMOLIBIC COOOILAIOIIMXCA COCYAOB ¢ XKUAKOCTEIO. [HAPOCTaATHYECKOE HHBEAHPOBAKHE
OCHOBAHO HA TOM, YTO CBOOOMHAA MOBSPXHOCTE KKAKOCTH B COODIAIONUXCA COCYIaX HAXOAUTCH HA Of-
HOM ypoBHe. I'HapocTaTHYeCKHI HHBSIHP COCTONT H3 IBYX CTEKIAHHEBIX TPYOOK, BCTABICHHBIX B PSHKH C
IOENeHUAMH, COeHHEHHBIX PE3HHOBBIM HITH METAUTHYECKHM LIUTAHTOM H 3aNOJTHeHHBIX KUAKOCTHI0. Pas-
HOCTE BHICOT OTIPEAENIOT N PA3HOCTH YPOBHEH XHAKOCTH B CTEK/ITHHEIX TPyOKaX, NPHYeM YYHUTHIBAIOT
pasnHuNe TEMIICPaTyphl H JABNGHHA B PasfiiuHBIX HacTAX XKHIAKOCTH FHAPOCTATHYSCKOTO HUBenHpa. Ilo-
I'PELIHOCTH OIIPEAENICHHS PA3HOCTH BBICOT 3THM METOHOM cocTamifior 1-2 Mm. I'napocraTiHueckoe Huse-
JIAPOBAHKE TIPUMEHAIOT K1 HENMPepLIBHOrO H3ydeHHs fedopMainii HHPKeHePHBIX COOPYXEHHH, BBICOKO-
TOYHOTO ONMpPENENEHHA PA3HOCTH BBICOT TOUEK, PasAeNeHHEIX IIHPOKHMH BOAHBIMH NperpajaMy U ap.

IIpu 3TOM OCHOEHAA POJIb OTBOJAMTCH HHBEITHPOBAHHIO TOPH3OHTANEHEIM JTy4YOM {TEOMETPUTECKOS HH-
BENUPOBAHAE) CMOCODOM «COBMEILIEHHA», 4 TPHIOHOMETPHYECKOe HHBEITHPOBAHHE MIPENIaraeTcs npHMe-
HATH B TPYAHBIX YCIOBHAX.

IToBcemecTHOe TpUMEHeHHE B Ieofie3uYeckoM MpOHBOACTES BBICOKOTOMHBIX MPHGOPOB 103BONAET BbI-
NOJIHATL TEOMETPHHYECKOS HHBETHPOBAHKHE ¢ ABTOMATHHMECKHM MOTYYEHHEM OTCHETOB IO pefike, a TAKAKE yBE-
MHYUTE OONAcTh MPUMEHEHHA TPUMOHOMETPHYECKOTO HHBeNHpoBaHHA. [IpuMeHeHne Takix NpHGOpOB HMeeT
CBOH OCOOSHHOCTH H TpeOyeT YCTAHOBIIEHHA ONPEASNEHHOTC AIMOPHTMA JefHCTBHA Ha cTaHimu [1].

Tlpouiecc onpeaeneHuii 0cafok ¢ HCMONB3OBAHHEM TeONE3MUYECKHX MPHOOPOB COMPOBOXKAAETCH BO3-
ASUCTBHEM paia OTpULATENEHEIX (akTopor. K TakuMm BozaeiicTBHIM HEOOXORHMO OTHECTH: HENOCTATOY-
HYIO OCBEIICHHOCTE 00BeKTa, BHOpalMOHHBIe koJeDaHnd, TeMIIepaTypHEIE BO3RCHCTRIA U T. 1.

3HauHTe/IPHOE BIHAHHE Ha MPOLECC B3ATHA OTCYETOR Hrpaer ockemlenHe. Ilpu ero wemocratke win
U30bITKe B3ATHE OTCUETOB 3ATPYIHIETCA H CKOPOCTE M3MEPEHHI 3aMETHO CHIDKASTCA.

BosaeiicTene pHOpanyii Ha npoLece BEIMOMHEHHA MEOMETPHYECKOTC HHBEMHPOBAHUA 3aBHCUT OT 4a-
CTOTHl BUOPAIIHY M aMITUTYARI koaeGauuil, cTpocHNs dyHaaMeHTa 0bopyIOBAHEA, PACTONOKEHHS HOMKEK
INTATHEA, PACCTOSHNA MEKAY NMPUOGOPOM H HCTOYHHKOM BHOpalMH M np.
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Tennopoe n3TyHeHHe, a TAKKE MOTOKH TEIUIOrC BO3AYXA — 3TO ABICHHA, CXOMKHE ¢ BOZACHCTBHEM BEp-
THKAJBHOH pedppakiMy Ha BUSHPHEIH JTyd, KpoMe ycToHUHBOrO HCKPHBIEHHA Tyda CBONHCTBEHHE] CHITHHEIS
KOJIEOAHHA IFTPUXOB pelikM M UX PaCIIBIBYATOCTE.

Ipoananu3upyeM BO3NeHCTEHE BEIMISIEPEYHCASHHBIX (PAKTOPOR Ha MPOLICCC MeOMETPHUSCKOre HHUBE-
THPOBAHHA LHOPOBEIMM HMBENMpaMu. B mepHol skcruryaTallHi CpefHAR KBAaApPaTHYecKad MOTPEITHOCTE
onpeAeneHHs OCaOKH B ¢1aboM MecTe Xofa He NODkHA npesbimaTh | MM. OfecCHeuuTh TakYIO BHICOKYIO
TOYHOCTE criocobeH mudpopoit HuBenup DINI 22, mng koTOpOro cpeaHaa KBagpaTHYecKas NMOTPEWHOCTE
Ha 1 kM ABo¥HOrO X044 He npeRsiniacT 0,3 MM APH UCTIOTB30BAHIH UHBAPHEIX PeeK.

Husenyp DINI 22 dupmer «Trimble» (I'epMaHHA) COCTOHT M3 BOACHENPOHHIIAEMOTO KOPITYCa, ¢ pas-
MeLISHHOH B HeM ONTHKOH, SMeKTPOHHO-H3MEPHTENBHBIM H PETHCTPUPYIOIUM MogyneM. Kopryc Huee-
JINpa COSAMHEH ¢ HECBEMHOH MOACTaBKOHA AN YCTAHOBKM HHUBE/IHpa Ha wrtaTiB. Ha BepxHeit yact Kop-
nyca HUBETHPA UMEETC PYUKa A ero MepeHOoCKH. YpasneHUe HHBEIIHPOM H €ro HacTpoiika obecnedn-
BaeTCA MOCPEACTEOM KJIABHATYPH M #KUAKOKPHCTAUIHYECKOTO 3KpaHa, PACIONOKEHHEIX Ha 3aHEH TaHe U
HHBEIHpPa, TOYHOE HABEIEHUE Ha peiiky OCYIIECTBISETCA ¢ MOMOILBIO PYKOATKH HABOAAILIErO YCTPOHCTBa.
HuBenup cHabskeH KpyIJIBIM YpoBHeM IJIA ObICTPOro €ro MpuBeAeHHs B pabouee momoxeHnue. ABTOMATH-
4ecKOe BHICTABNEHHE BU3HPHOH OCH B TOPH3OHTAIBHOE NOJIOKEHHE 00ecTIeuHBaeTea ¢ MOMOUIBIO KOMIICH-
caTtopa. BasTHe orcueTa MOXET BBIMONHATECA BH3YANBHO MO CTOPOHE ¢ TPANMUMOHHBIMH INAINEYHEIME
JEeNCHHAMH HJIH 3JIEKTPOHHBIM ¢OcoGOM MO CTOPOHE ¢ KOZOBLIMH HEJTICHHAMH, TPH 3TOM NpHOOp aBTOMa-
THYECKH BBIMOHACT H3MepeHHe H BEIBOAMT HA JKpPaH OTCYeT Mo peiike H AANLHOCTH A0 Hee. Mmeercs
BCTPOCHHAS NMAMATE IVIF coxpaHeHHA 2200 u3mepenuii 1 nocaenoBare/ bHbIH mopt RS-232C ana nepepaun
JaHHBIX Ha KoMmbloTep. HHBesHp cHabxeH BCTPOSHHBIM aKKYMYIATOPOM eMKOCTRIO 1,1 A4 ¥ Hampske-
ureM 6,0 B. TlonHoii sapaaku akkyMynaropa xeataer anda paGoTel B Tedenne 6 AHell. PaGounii auanason
TeMiepatyp ot —20 ao +50 °C [2].

brnaroaapa aBTOMATHUECKOMY BBIBOAY pPe3YSIbTATOB HIMEPEHHA 3HAYHTENBHO TMOBBINACTCA MPOH3BO-
JUTEABHOCTE, TOYHOCTE FeOMETPUYECKOT0 HHBEIIMPOBAHHA H UCKMOYaeTcq oliHOka Habmonarens. Hepen
HayaioM M3MepeHuil HabmoaaTeneM 3aJaloTcsa JOMYCKH B PACXOKACHHAX MEKIY OTCUETAMH, TpH Mpe-
BEAIIEHHH KOTOPEIX NPHOOP BELIACT NPEAYNPeRIalomii curHai [2]. BaxabiM mpeuMymecteoM HHGPoBo-
ro HUBEIHPA ABJAETCA BO3MOMKHOCTD ABTOMATHYECKOTO BBOJA PAJA TMOMPAaBOK B OTCHET MO peHKe (3a Kpu-
BH3HY 3eMJIH, pedpakuyio) H, 4To 0coDSHHO BaXKHO, BBOJ [ONPABKY 33 HapyIeHHe IMABHOTO YCIOBHA
HMBENHpa NPONOPLHOHATLHO H3MEPASMBIM JTHHAM Med. DT0 MO3RONACT HOMYCKATh 3HAYNTEIBHOE HEpa-
BEHCTBO IUTeY Ha CTAHIMY NPH YCIOBUH PETYIPHOTO NPOBEACHAA MIOBEPKM.

PesyneTaThl reoAe3HUSCKHX H3MepeHUH nedopMaLniif ABISHOTCA OMHUM U3 OCHOBHBIX MATEPHANOB, Xa-
PaKTEPUSYIONIMX YCTOHYHBOCTD M HANEXKHOCTH OCHOBaHHHA (yHmaMeHTOB, JlaHHBIC H3MepeHHil BepTH-
KAJIbHBIX H FOPH3OHTAIBHBIX Ae(popMalyii ocHOBaHMH (GyHAAMEHTOR 3aaHHH H COOpPYKeHHI MOTYT OBITh
HCMONB30BAHEI € LIENBIO: ONPEASACHHA CKOPOCTH W HEPABHOMEPHOCTH AedopMaumii M CpaBHEHHI X C
PacueTHBHIMH (MPOrHO3HPYEMBIMH), MMPOSKTHPOBAHHS MEPONPHATHIL TI0 YCTpaHCHHIO HedopMauMit WiH HX
NPeNYNPEKICHHIO, BHIABICHHA NPHYIMH BO3HHKHOBEHHS H CTENEHH ONACHOCTH JedopMaumii mis Hop-
MAJIBHOIR 2KCILTyaTaudH 3JaHHil H COOPYKSHMMH; MpeNynpexkIeHnd H YCTPAHCHHA aBaAPHITHBIX CHUTYALMIA,
CBOEBPEMEHHOTO NPOBEJICHHA PEMOHTHBIX padoT, H3MEHEeHHA YCIOBUH HKCITyaTalHH.

lNonyueHHEbIe pe3synbTaTEl HabMcAeHHH 32 nedOPMALMAME 3MaHHH U COOPYKCHUN OTPAKAOTCA B TEX-
HHYECKOM 34aKINOYEHHH HIM oT4eTe. TaM K€ ONHCHIBAIOTCA CUEHApHUH PasBHTHA CODMITHIL, JAIOTCA peKo-
MEHALMH TIO NPeICTRPAIIECHHIO HEKESTATSIIBHEIX CHTYALIMIA.

Ha ceroanatuHigi MOMEHT I POBble HHBENHPH He MOTYT IOJHOCTLIO 3aMEHUTE ONTTHYeckue. Husemp
H-05 6onee Henpuxomius B pabote, yem DINI 22, Husenvposaune cnocofoM «coBMELTIEHHA» BOZMOXKHO Mpo-
H3BOAMTE B YCIOBHAX NMNOXOH OCBEILICHHOCTH, BUOpaLMIT H NMPH HAMHYHKM BHAMMOCTH HeOONBIIONO yYacTKa
peiikn (Menee 30 cm). CeromHs He NpeACTAaBNAETCS BO3MOXHEBIM IIOMHOCTBK) OTKA3aThCS OT ONTHKO-
MEXaHHYECKHX reofie3sHYecKrX NMPUOOPOB W 3aMEHHTH MX HA SJICKTPOHHBIC. JTO CBA3AHO ¢ OrPaHHYEHHO-
CTBIO HCTIONB30BAHMA 3MIEKTPOHHLIX NPHGOPOR NpU GONBIIOM BIIHAHHN BHEIIHEH Cpeasl.
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OCOBEHHOCTH ©®OPMHPOBAHHSA
CTPYKTYPBI IIPHAOPOXKHOI'O CEPBHCA B BEJIAPYCH

A. B. EBCTPATEHKO
Benopyccruii 2ocyoapemeennuviii yausepcumen mpancnopma, 2. F'omenw

CnoxuBmIyrocs K HacTOAIIEGMY BPEMEHH CHCTeMY NPHIOPOKHONO CEPBHCA PeCciTyGIHKAHCKHX TpAace
benapycu MOMXKHO 0XapakTepu3oBaTh KAK HECOBEPLICHHYIO, ¢ HEPABHOMEPHBIM pa3MellleHHEM U PasHO-
obpasHEIM apXHTEKTYPHO-TUTAHHPOBOYHBIM PEIlIeHHEM 31€MEHTOB MPEHMYIECTRBEHHO MANOH (yHKUHO-
HanLHOCTH, C LENBI0 €e ONTHMHSAUHH H YHU(HKALMH, NPUHHMad BO BHHMAHHE BIHAIOLIME TTPHHIHITHL
HHTErPHPOBAHHA ITYHKTOB 0OCNY)KHBAHHA B CTPYKTYPY AOpOr [1], MOXHO NpPeNIOKHTS OCHOBHBIC THITLI
00BekToB: 6a30BEIH, 6a30BO-UHPPACTPYKTYPHEIH, NOKANBHBLH, TYPHCTCKO-PEKPEAIIMOHHEIN, PUropoa-
HEIH, cenuTeOHEIA, O0BEKTy KOKIOro THIOA COOTBETCTRYET ONpeAeNeHHBIH HAGOP ZOCTYNHHX NOAB30Ba-
TENO YCIYT M UIAHUPOBOYHAA cTpyKTypa. LIeHTpaNbHBIM 3BEHOM BBICTYTIAIOT aBTO3anpaBoYHafA CTaH-
LUMA H MYHKT OOIMECTBEHHOrO NMHTAHWA KAK HamOonee 3HAYUMBIE B [YTH YCIYIH, pasMedIacMble
HAMMEHBIIHM HHTEPBAIOM.

Ob6wexT 6a30BOr0 THNA ABIACTCA TOUSYHBIM W CO3aeTCA HA 0asze ABTO3ANpPABOMHON CTAHIMM M (M1H)
OyHKTa MUTAHUA ¢ HeGONBIIHM NePevHeM COMYTCTBYIOMMX YCAYT, [IpH AONONHEHHM TAKOrO MPeANpPHATHA
WHBIMH TpeOYeMBIMH YCITYTAMH, B YACTHOCTH, CTAHUMEH TEXHHYECKOTO OGCIYKUBAHHS WH [TYHKTOM TIO-
cTos, popmupyercs H6azoBo-HHPPACTPYKTYPHEIH THTI B KAYECTRE TOUCYHOIO HIIH MHOrO3afauyHoro o0beK-
Ta. basopniii 1 6a30B0-HHGPACTPYKTYPHEIH THIEI OGBEKTOR NPHIOPOKHOIO CEPBHCA ROMKHEI pasMeIlaTh-
¢4 B COOTBETCTBHH ¢ HOPMATHBHBIM IIPHHLIIOM [2].

Pacimrapennbie THIE 06BEKTOB MOTYT GBITE 06pa30BaHbl MPH HATHMHH COOTBETCTRYIONUX MPEANOCH-
nok. JlokanbHEIH THIT GopMHpYyeTes BOIMIN TiepeceyeHHsA KPYNHBIX aBTOMOOHIBHBIX AOPOT ¢ HHTEHCHR-
HBIM TPAaHCTIOPTHBIM MOTOKOM. OOBeKT TYPUCTCKO-PEKPEallMOHHOTO THIIA CO3MAeTCa B YCNMORMAX Oaro-
NPUATHOTrO JNIA OTALIXA NpHpoAHoro NandmwadgTa mubo B6aM3K MecT TypusMa. TIpHropoAHBI Tem mpe-
UMYIECTREHHO dopMHpyeTes BONU3Y H B cOCTaBe KPYMHHIX M CPEAHHX TFOPOJAOR H aKTHBHO HOCEMAeTcs
AMTCIAMH AAHHBIX HaceJeHHBIX NMyHKTOB. Ilpennpuarne cenuTeOHOrO THna mMoxer OHTL o6pa3oBaHo B
NpeAenax CeNMbCKOro MOCENCHU M HATIpaRIeHO Ha OOCIy)XKHBaHHE B TOM YUCHE MECTHBIX MTeneH. Jio-
KANBHEIHA, TYPHCTCKO-PCKPCALIMOHHBIN, TIPHIOPOAHBIA U CEAUTEOHBIN THITB ABIAHOTCA OOBEKTAMH MHOTO-
34JIAMHBIMHM W KOMIUIEKCHBIMH, KOTOPbIE HE PEKOMEHIyeTC (POPMHPOBATh MOBCEMECTHO, & HA TEPPUTOPH-
X B M0JIOCE OTBONA PeCyOAHKAHCKHX TPAce, COOTBETCTBYIOMINX THITY, ¥ MPH HANKYKM COpOca Ha o6ciry-
SKHBaHHUE,

B Tabaune | npuBemeHO peKOMEHAyeMoe HAMOMHEHHe o0bekTa OGCIY)XKHBAHMA B COOTBETCTBHH C
NpHBEASHHBIMH PEKOMEHAAUMAMH, Bee npeaoxeHHsie THNE 00BEKTOR MOTYT OBITE OTHECCHBI K pas-
NHYHBIM CTPYKTYPHBIM YPOBHAM, NPOABJIAIOIMMCS B HX MHOT00OOpazHBIX MOTPeOHTENECKHX KAYECTBaX.
HanGonee BBICOKHMM CTPYKTYPHBIM YPOBHEM XapaKTepH3YIOTCA OOBEKTH NMPHIOPOAMOrO H TYPHCTCKO-
peKpealHOHHOTe THNA, bazoseli THIT, HANPOTHB, WMeeT Hanbonee HU3KKH CTPYKTYPHEIH YpOBEHE.

Tabauya 1 — PexoMeHayeMas cTpYKRTYpa ofLerTa oGcay:XHBAHHA CONIACHO ér0 THRY

Tun 0GBeKTa MPHIOPOKHOTC CEPEHCA
QyHKUHOHANEHO- SneMeHT Baona- Typucreko-
ANAHVPOBOMHAT 30HA CTPYKTYPH Bazoseiit | Wndpactpykryp- | Jlokanbnmii | perpenunoH- Tpuropoz- | Cema-
uhiil HELH HEIH TeOHRIH |
Tapkoexe = 0} )] 2] ® @
Kommynuxanponsaa | Ipoeans! ] [ | ] B ] ®
3encHbIE 30HDI
- o Mynxr
VHHBEPCATBHO- HTaHHA ® £ = ® ] (7]
ofmecTBeHHAd Briropoe ® A
obciywmsamme | |
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Hpuvevantie — @ - 0093aTENBHAA 3004, A - PEKOMEHTYEMAA 30HA.

Bonpocet BMeCTUMOCTH OOLEKTA H €r0 OTAGIBHBIX (hYHKIHOHANBHBIX FPYI HE MOTYT OBIThH pelieHsl
OIHO3HAYHO H TPeOYIOT aHANN3a CUTYALHH Ha KOHKPETHOM YYACTKE TPAcChl, IMaBHEIM 00pazoM, moTpebu-
Tensckoro cnpoca. [InaHoBsIi noaxon He MoXeT GbITh OHHO3HAYHO NpUMeHeH. JIOMMHHPYIOIIHMH B AaH-
HOM BOMPOCE ABJAIOTCH PHIHOYHBEE MOTPEGHOCTH, T. €. MAPKETHHTOBBIN MPHHLIMII.
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2 Escrpatenko, A. B, TepputopHantHas opraHuzalys o0BEKTOB NPHADPOXKHOIO cepenca B Benapycn / A. B. Escrparenxo /
Apxurextypa: ¢GopHHK HayuHbiX Tpynos. — 2019, — Bun. 12. - C. 155164,
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YJIK 69.003(076.5)

CTPYKTYPA CTOHMOCTH CTPOUTEJILCTBA 31AHUI 1 COOMEH]}]“I.
BIMAHHUE ®AKTOPA HEBJIATOIPHATHLIX NIPHPOIHBIX YCJIOBHA
HA EE YBEJIUYEHHE

3. H 34AXAPEHKO
FBeropyccxuii 20cydapcmeennuiil yrugepcumem mpaicnopma, 2. Fomene

B coBpeMeHHBIX YCAOBHAX 3K€CTKOH PHIHOMHOH 3KOHOMHKH KIIOYEBOE 3HAYEHHE TMPH CTPOUTE/ILCTBE
3JaHHA H COOpYKeHHH HMeeT CTOHMOCTD Pa3NIMYHEIX KOMIOHeHTOB Syayiero o0bekTa (KOHCTPYKTHBHAA
CXeMa, 3TAKHOCTE, 00beMHO-TUTAHHPOBOYHOE pellleHHe, YPOBEHb HINKCHEPHO-TEXHHYCCKOTO o0ecTieueHu A,
MATEPHANl HAPYKHBIX CTEH), @ TAKKE CTOMMOCTD PA3/THYHBIX BHAOB paboT (3eMasHEe paGoThl, MOHTAKHEIE
paboThl, OTAEIOYHBIE U T. [.) IPH €r0 BO3BeAeHHH.

B of1meM ciydae cTORMOCTE BO3BEASHHA MOGOT0 0OBEKTa ONPEALIIACTCA TAKHMH TOKA3aTe/IAMH, KaK Bhbi-
Gop TEppUTOpPHM CTPOMTEARCTBA, CTPOHUTCIBHO-MOHTRMHEIE paboTH, YCTPOHCTBO HAPYIKHBIX HHKCHEPHBIX
cereii u Omaroyctpotictso. Ecym, HanpuMep, pacCMaTpHBAaTh CTPYKTYPY 3aTpaT HAa CTPOUTENBCTBO 10-3TaXK-
HOIO JKHJIOrO [IoMa, TO B CPEAHEM NMOATOTOBKA TEPPHTCPHH CTPOUTENLCTRa cocTapaseT oxono 0,03 % or
o0Luel cMeTHOH CTOMMOCTH, CTPOHTENIbHAR YACTD 30aHHA — 69,5 %, HibkeHepHoe obecneucHue — 22,17 %.
OcraneHple pacxoabl NPHXOAITCA Ha 3aTPAThl MOAPSAYHMKA, CBA3AHHEIC C BHIMCIIHEHHEM CTPOMTENBHBIX
paGoT Y 3aTpaThi 3aKa34YHKa, CBAZaHHHE ¢ OOeCIieUeHHeM BBOIA B AeHCTBHE OGLEKTOR,

Kak BHAHO, 0CHOBHYIO HOMIO OT 00LIeli CTONMOCTH BO3BEACHHA OOBLEKTa COCTABILIET HETIOCPEACTEEH-
HO CTPOMTENbHAas 4acThb, Eclu paceMaTpUBATE CTPYKTYPY CTOMMOCTH CTPOUTENEHO-MOHTAXHEIX paboT, TO
E MPOUECHTHOM COOTHOIIEHHH MOXHO BBIACIHTE CAEHYIOLIHE KaTerOpHH: 3eMIISHEIE paGoTEI COCTABIAIOT
okono 0,40 %, cToHMOCTE pyHAameHTOB — 1,75 %%, HapyKHBIX CTeH — 23,8 %, BHYTpeHHUX cTed — 20,5 %,
neperopofok — 3,2 %, nmepekpsiTHii B noxpeithit — 15,65 %, xpowrinu — 1 % v Apyrux sneMeHTOB H KOH-
cTpyKIui — 3,20 %. B cBolo odepenb HIKEHEpHO-TEXHHYECKoe obecnieueHue 3aaHus cocTarnsgeT (%): Bo-
nocHabxceHHe U KaHanmnsauua — 4,87, terviocHatxenne — 5,85, sentinamus — 0,30, rasocHabxenue — 1,20,
3NEKTPOOCBelIeHHe H CHIoBoe obopynoeanue — 3,55, cease — 1,60, TexHonorugeckoe ofopyaoBaHHE H
TpyGonposoab! — 2,95, asToMaruzanui — 0,35, oceemenne — 1,50.

Cnemyer 0TMETHTE, YTO B KaXKIOM U3 KOMIIOHEHTOBR CYIIECTBYIOT CBOH [TPUHLIHNB! H TIOAXOMBI CHUMKE-
HHMA MX cToHMOCTH. Hanpamep, cyliecTBeHhoe 3HaYEHHE NPH CHIDKEHHWH CTOHMOCTH OIHOTO M3 Haubonee
pecypcoeMKHX KOMIOHEHTOR 3AaHHA — HapY)XXHBIX CTeH — HMeloT rabapuTHeie paameps! 3aanud. Tax, npu
YBeJIHYEHHH LUMPHHB] 30aHHA ¢ 12 no 21 m yaenbHasA nmolnaab HAPY:KHBEIX OTPOKICHHN CYIIECTBEHHO
YMEHBINASTCSA, YTO MO3BOAET COOTBETCTBEHHO CHU3HTL H WX CTOHMOCTB, 4 CIeJOBATENIbHO, H CTOHMOCTE
CTPOMTENLCTBA B 1eoM [1], Ha pucynke 1 npeacTasieHs! rpapHKd CHIDKEHHS CTOHMOCTH CTPOMTENECTBA
JKHITBIX 3A8HHH NPH COKPAILCHHH YAEJIBHOH ILTOLANH MX BEPTHKANBHBIX HApY>KHEIX orpaxaenui. Tak,
HATIPHMEPp, TIPH IAOLATH 3Tka 400 M? TUIOmAaiE HAPYXHEIX OTPKICHHH MPH 3HAYEHHTX IMAPHHBI 3a-
Hug 12, 15, 17 u 21 M yMeHblIaeTca COOTBETCTBEHHO cremyrommM obpasom: 253,85, 233,35, 225,23,
22428 M (3 TPOLICHTHOM cooTHOWeHHH — 100, 91,9, 88,7 u 88,4 %). CooTBercTBylomIee NaHHOMY
YMEHBIIEHHIO YAENEHOH MIOMANH HAaPYXHBIX CTeH CHHKeHHE CTOHMOCTH COCTAaBIAET NpuMepHO 2, 5, 8 %
cooTteeTcTBEHHO. IIpH MWIomWaau sTaxa 600 M’ CHIDKEHHE YASNBHOM TOMAH OTPaXIAIOMHX KOHCTPYK-
uHii cocrapnser coorBetcTBeHHo — 100, 86,7, 82,8 1 80 %, a cHyxenMe croumocth — 3, 7, 12 %. U3 pu-
CYHKA BHAHO, YTO MAKCHMAIEHOC CHIDKCHHE CTOMMOCTH CTPOUTE/NECTBA NPH Pa3MMYHON MIOMIANH 3Takeii
(oT 400 M 1 BhIe) HAGTIONAETCS MPH MHpPHHE 34aHuA 21 M H AocTUraeT noutH 25 %.

YxazaHHBIC MPOLESHTHRIC COOTHOLICHUA IO PaxIHIHBIM KOMIIOHEHTaM BO3BOJHMOTO 00BEKTa YCTaHOB-
AeHE A1 YCPENHEHHBIX OOBITHEIX YCIOBHE CTPOMTENBHON MWIOWAAKH. B pealbHBIX yCHOBHMAX odeHD
9acTO IPOU3BOAMTENL paloT CTAKHBACTCA ¢ HEKOTOPHIMH TaK HA3BIBAEMBIMH HEGIATOMPHATHHIMU (GaKTo-
PaMH (BBICOKHH YPOBEHE MPYHTOBBIX BOZ, «c1adble» IPYHTH], BRICOKAA/HH3KAA TEMICPATYPa aTMOC(epHO-
ro Bo3gyxa H Ap.). [To HekoTOpHIM NaHHBIM NOA00HBIE HEGAArOTIPHATHBIC (PAKTOPEI MOTYT CIIOCOGCTROBATH
3HAYHTEIIEHOMY YBETHUCHHIO CTOMMOCTH TIPOU3BOACTRA paboT (HanpHMep, B [2] yKasbpIBaeTcs YBEIHICHNEC
ao 50 %). Tak, nph NOHIKECHHN BEICOKOTO YPOBHA TPYHFOBBIX BOJ CTOUMOCTD CTPOHTEILCTBA YEEAYHBA-
erca ot | mo 3 %, npu ocylmieHHH 3a00JI0YEHHBIX TeppHTOpHi — 1o 4 %, a HexOCTATOYHAA HECyIast
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CMIOCOGHOCTS MPYHTOR NMOBBINAET CTOHMOCT CTPOMTENLCTRA — Ao 10 % [2]. B cyuae nporeAcHHS CIEHH-
aNBHBIX paGoT (HanmpHMep, MO NUKBMAALIMH OBPAroB MIH MPOTHROOIONZHEBHE MEPOTIPHATHA) CTOMMOCTE
BO3pacTacT 1o 50 %,

30
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£
g 15 21 M
% —==18M
% 10 == ]5Mm
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400 600 300 1000 2000 3000 4000  >4000

Thiomasm drameit, M2

PucyHOK 1 — 3aBHCHMOCTH CHHXKEHHA CTOMMOCTH CTPOHTCNECTBA
OT CHHCCHHSA NIOMAAN HAPYRHBEIX OTpaskACHUN 31aHHA OpH WHPHHE 3aaHnA 12, 15, 18n 21 M

Takum 06pa3oM, MOATOTOBKA TEPPUTOPHH CTPOHTENBCTBA, B YACTHOCTH, MPH HANMYMY NMOAOGHBIX He-
GaaronpuATHEIX HAKTOPOB, MOXKET CYIIECTBCHHO MOBIIMATE Ha OOLIYI0 CTOMMOCTE CTPOMTENECTBR. B ¢BA-
3H C 3THM MOYKHO CUMTATh LIENecooGpazHEIM MPH BRIGOpE MIIOIMAAKH CTPOHTENLCTRA CTPEMHTRLCS K BAPH-
AHTaM ¢ HAHMEHBLIHM KOIMYECTBOM NOAOOHBIX HEONArONPHATHEIX YCIIOBHIL, YTO CBHAETEIECTBYET O BAX-
HOCTH Ka4YeCTBEHHOTO TIPOBEASHUS HA TMOATOTOBHTENFHOM 3Talle PasfIMYHBIX BHAOB U3LICKATENECKHX pa-
60T, B T. 4, TOnorpaguueckoli ¢hbeMKH, HHAKESHEPHO-TEOIOTHYECKHX H MeONe3HYSCKUX H3BICKAHHHA | T. I
BaxxHo Takke YUHMTHIBaTH, UTO BBIOOp yHUacTKa A CTPOMTENbCTBA C HEONArONPHATHHIMH BHELTHHMH
YCNOBHAMH BMOCNEACTBHH CYHIECTBEHHO CKMKETCsA HA MpoLecce SKCITyaTanuu o0bekra, Tak, B HEKOTO-
PBIX HCTOMHHKAX YKA3BIBAETCS, UTO CTOMMOCTE 3KCILTYaTALHH 3JaHUH B TAKHX HeONArONpHATHBIX YCIOBH-
X MOXET yBeIHYHBaTECA A0 55 % [2]. Hanpumep, 30aHHE, MOCTPOEHHOS HA MOKPBIX IPYHTaX, BIOCTEA-
CTBHH B 3KCILTyaTALMHM OKa3bIBaeTcA Aopoxke Ha 10 %, yeM 3maHHe, MOCTPOEHHOEe HA OCBMHBIX IPYHTAX;
NOHIDKEHHE BBICOKOTO YPOBHS MPYHTOBBIX BOJ YBENMMUHBAET B JANLHCHICM 9KCIUTYATA[MOHHEIC PACKOBI
Ha 2-5 %.

Buieoani. B coBpeMeHHEIX YCIOBHAX CTOHMOCTHEIE€ MOKA3aTeNH HIPAlOT CYLIECTBEHHYIO PONE B
o0ecneyeHHH YCTONYHBOrO pasBHTHA CTPOHTEIBHOTO KOMIUIEKCA HAIUGH CTpaHbl. YUYHTHIBag MHOIO-
KOMIMOHEHTHOCTE CTPYKTYPBI CAMOTO 37aHHA, & Takoke MHOrobakTOPHOCT BO3ASHCTBYIOIMX HA HETrO
B MpOIlecce BO3BEASHHS H MOCAeIYIOlKel SKCILTyaTallul KPUTEPHER W YCIOBHIA, BHIABISHHE BO3MOXK-
HEIX NyTe# COKpallCHHA CTOMMOCTH PEalM3alliH TeX H/IH UHBIX KOHCTPYKTHBHBIX H HHKEGHEPHO-
TEXHHYESCKUX PEIleHHil, A Talke MPOBENeHUA Pa3NUYHBX BHAOB CTPOHTENbHO-MOHTAKHBIX paGoT
HMeeT BAKHOE 3HAYEHHE B Pealnzallii 3aa4i CHEDKEHHS CTOMMOCTHBIX MokazaTeneii eANHHIBI 1o~
manu. JlomkHoe BHUMAHHE, 0COOCHHO B YCIAOBUAX YUACTHRUICHCH HeCTAOHMNBHOCTH NPHPOAHO-
KIMMaTH4ecKUX (paKTOPOB Jake B Mpejenax Haileli cTpaHbl, HEOOXOAUMO YAENATh TAK Ha3bIBAEMBIM
HeGIaronpUATHEHM YCIIOBUAM IUIOLIAAKH CTPOHTENbCTEBA, HEAOCTATOYHBIN yUeT KOTOPBIX MOXET 3Ha-
YHTENBHO YBEJIHYUTE CTOMMOCTh TIPOH3BOACTBRA padoT.

CnMcoi ARTEPATYPRI
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VK 69+624.15
3AMEHA 3CKAJIATOPOB HA MHHCKOM XKEJE3HOJAOPOXHOM BOK3AJIE

C. B. HTHATOB
Benopyceruii Hayuornarensiil mexrnitieckuli yrugepcumem, 2. Murnck

3aaHHe MACCAKUPCKOTO KEe3HOAOPOAKHOTO Box3ana B T. MuHcke roctpoeno B 1999 roay no npoexrty
Ne 92-028, pazpabotaHHOMY MHCTHTYTOM «MHHCKTIPOEKTY. 30aHHE JETHIPEXITAKHOE, ¢ AONOTHHTSIRHEIM
MOI3EMHBIM TEXHUMECKHM 3Ta’KOM, PacloNOKeHHBIM Ha OTM. —7,650 M, H TEXHHYECKHUM HANICMHBIM 1a-
YKOM, PACTIONONKEHHBIM Ha 0TM. +16,950, ¢ oOLIHMHA pasMepaMu 110 HapYKHBIM ocaM 46,50%174,00 M.

3naHue BBHIMOMHEHO KapKACHBIM, HECYLUHMH 3MIEMEHTAMH 3NaHUA ABNAIOTCH JIEHTOYHEIC MOHOIUTHEIS
$yHRaMeHThl; Kene300eTOHHbIC H CTANBHBIS CTOHKM M KOJIOHHSI, HACTHITEI TICPEKPHITHIT H3 MOHOMMTHOTO
u chopHoro xenezoberona no 6ankam.

O0masn yecTOHYUBOCTE B TeOMeTpHUecKas HeHIMEHASMOCTD 30aHud ofeclieuuBaeTcd 3a CUET COBMECT-
HO# paboTHI KECTKOTO CONPKEHHA KOJMOHH H (YHAAMEHTOB, KONOHH ¢ PHTE/IAMH H HACTHIAMH NMEPeKpbl-
THH, CHCTEMaMH BePTHKAIBHEIX CBA3EH, HAMMYHEM BEPTUKAIBHBIX AP XKECTKOCTH, B KOTOPEIX HAXOAATCA
ITYTH 3BaKyaLlHH.

ITeppoHaYabHEIM MPOEKTOM OBUTO MpemycMOTPeHO, YTO B 3JaHHH ITABHOTO Kopmyca CemepHoro
JKENIEIHOAOPOKHOTO BOK3wIa cTaHUuMd Munck-Tlaccaxupekuiit OymyT pacronaratecs § 5CKanaTopos:
4 sckanatopa Mapku E900 — moasem ¢ oM. +0,150 Ha o™ +8,550 u 4 ackanatopa Mapkk 21130 — nogpem
¢ otM. —4,650 Ha otm +0,150. 3TH 3cKanaTopbt U OBUIM CMOHTHPOBAHB! NPH CTPOHTENBCTBE AC MOHTAKA
NOKPBITHA 303HH4,

B cBA3M ¢ ZOCTATOUYHO MPOAOILKHTENBHBIM MEepUoaoM 3KCIUTyaTauui (A0 2018 roaa) paboune Mexa-
HHU3MBI CYLIECTBYICIIHX CKANATOPOB H3HOCHIHCE H X JaNBHeHIIas 6€30MacHOCHAS KCILTYaTaMa BhI3H-
Bajla COMHEHHE,

TocyzapcreennsiM npeanpustiem «Hucruryt «bemkenmopnpoext» (ITUIT — C. H. JleGenes) Guina
pazpaboTana NpoeKTHAs AOKYMEHTALMs Mo 3aMeHe 6 3CKANaTOpOB: BMECTO H3HOIMEGHHEIX M YCTRPSBIIHX
3cKanatopos Oblla MpegycMOTPeHa YCTaHOBKA HOBHIX rpedeckofl ¢oupMbl Kleemann. CornacHo zapaHmio
Ha MPOEKTHPOB3HHWE 2aMeHe mopekar 2 sckanatopa E900 B ocax 11-12/K-H1 u 4 sckanatopa Mapku
3M30: 2 ackanaropa B ocax 9—11/T-E, 2 sckanatopa B ocax 12-14/T-E.

B cBa3u ¢ TeM, yro rnaBeblil Kopmyc CeBepHOTO X eNe3HONOPOIKHONC BOK3ana cTaHumy MuHck-
IMaccaxkupekuii, pacnionoxkeHHbH Do aapecy r. MuHCk, wiowmans IIpHBok3anbHad, ABIAETCA BAKHBIM T1e-
PecanovHBIM YIIOM H TIGIHOCTBEC 3aKPBITE NPOX0[ Yepes STOT y3el HE MpeAOCTaBIaioch BO3MOMKHEIM,
MPOSKTOM TIPEXyCMaTPHBANOCH TIPOM3BOACTBO paloT ¢ BBIASIEHHEM TpeX ouepeleli cTpouTenseTRa 063
OCTAaHOBKH paboTh! 31aHMA BOK3AMA:

— MEPROHA OYEpe/IBIO CTPOHTENBCTBA NMpeAyCMAaTPHBANACH ITOMHAA 3aMeHa >ckamaTopoB Ne 2 u Ne 3
(moaseM ¢ oM. —4,650 Ha oM. +(,150), MakcuManeHBIM BecoM 12 939 xr M pacnonoxeHHBIX Mexay ocf-
My 9-11 ¢ nocnenywiueit 3aMeHol 3alMBKH GOKOBRIX H HWKHEH MOBEPXHOCTEN SCKATATOPOR, KOMIUICKC
paboT Mo NepeycTPOiCTBY HHXEeHEPHBIX ceTell 3NekTpocHatKeHHA, AHCTICTYEPH3ALHH H CHCTEME] YIIpaB-
JICHHA 3CKANAaTOPOE;

— BTOpOil ouepebIo CTPOHTENECTRA TIPEAYCMATPHEANCA KOMIUIEKC paGoT Mo 3aMeHe 3cKanaTtopor Ne 6
d Ne 7, pacnonoeHHBIX Mexay ocaMu 12-14, take obecneunparommpx moaseM ¢ otM, —4,650 Ha
ot™ +0,150;

— TPEThEH OUEePE/IbIO CTPOUTENLCTRA GBUTH peanu3oraHel paboTh Mo 3aMeHe 3ckanatopop Ne 4 n Ne 5
(mapxu E900), ocymectRasaBmnx nogbem ¢ oM. +0,150 na orm +8,550. Macca ogHoro sameHseMoro sc-
KanaTtopa cocTapnsna 19 963 xr.

Jns ocylIecTBIICHHS pafoT KaXkaol u3 ouepencH ObINH BEINOAHEHE] 50NbILIHE KOMIVIEKCH TOAMOTOBH-
TEJBHEIX paboT, BIIOUAIOIINE HE TOJBKO Obecrleuerne MecT MPOW3BOACTBA CPEACTBAMH olbecmieueHus
noxapHo#t GezomacHocTH, cHabXkeHUA 3MeKTPO3Heprueil W T.A., HO H YCTAHOBIIGHO OXPaHHO-3alIUTHOC
OTpaXKASHHE MECT NPOM3BOICTRA paboT, KoTopoe ofecnewkBaIO Kak HEOMYCK MOCTOPOHHUX K MECTAM Npo-
M3BOJICTRA CTPOHTENEHO-MOHTKHBIX paboT, Tak U HOAXoM KO BCeM (yHKUHOHHPYIOWMHM YYACTKAM 3aHHA
BOK3a/1a M OeCnpensaTcTReHHBIH MpoXo/ TACCEKUPOB K NMOe3aM, a TAKKe BEIXOJE! HA BCE YTAKU JAAHMA.

Tak, ecai YeThIpe ICKANATOPA, OCYIIESCTRIAIIINE NOALEM ¢ 0TM. —4,650 Ha oM +0,150 qyGnuporanu
JOPYT Opyra U WX 3aMCcHa He NMpeACTanILla CIOKHOCTeH B YAaCTH OPraHH3allHi ABWKCHHMA MOTOKA JICIEH,
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TO HaHOONIee TEXHHYECKH CTOXKHBIM GBLI0O OpraHM30BaTh PaBoTsI 0 3aMEHE ABYX LICHTPANBHBIX 3CKaaTo-
poB Ne 4 1 Ne 5, ocyllecTBASBINMX MoxbeM ¢ oTM. +0,150 Ha ot™ 18,550, KoTOpbIe HAXOAWTHCE HAJ BEI-
XOA40M M3 MIOA3EMHOID TOHHEIIA CO CTOPOHE CTAHLIHA I[]JY)KHM.

PricyHok 1 — PaGoTel no 3aMeHe 3ckanaTopoB: ¢ — -4 odepens; & — 3-1 ouepeak

Jng obecneveHns He30NacHHX YCIOBHIA MPOH3BOACTRA padoT OBUIO IpeayCMOTPEHO, YTO 3aMEHa ITHX
3CKANATOPOB OCYILECTRISNIACE B IBE 3aXBATKM: |-f 3axXBaTKa — 3amMeHa 3ckanaropa Ne 4, mpH koropoii
MPOXOH MACCAHKHPOB OCYLUSCTBIICA NO JICCTHHLS, PACTIONOXKEHROH CO CTOPOHEI ackanatopa Ne 5; 2-a
2aXBATKA — 3aMeHa 3ckanatopa Ne 5, korja npoxoA NacCaKHUPOR OCYIUECTBAANCA 1O JIECTHHLIE, PACIIONo-
SKEHHOI CO cTOpPOHBI 3cKanaropa Ne 4.

TexHONMOrHUecKas MOCNEAOBATENIPHOCTE BEINONIHEHUA paboT Mo TpeTheil ouepeau Obia peanuzosaya B
cleayiometi NocneA0BAaTENbHOCTH:

— BBIIONHEHa pa3bopka Beex orpakAcHUil U AeKOPAaTUBHOM 3alllMBKH, TPAHHTHOH OGIHULIOBKH HA MOy
Y HIDKHeH JaCTH 3CKANATOPOB;

— YacTHYHaA pa3bopka 3CKaNaTopos GaMoCTpaisl, 3MeKTpoABUraTeNeli, peaykTopoB, CTyneHell, lienei
B L€NIX YMCHBILICHNI HATPY3KH HA IPY30NOABEMHLIC MEXaHH3MbI M NPHCNIOCOONCHHA, UCTIONB3YEMBIE NPH
IEMOHTAXKE 3CKAIATOPOB;

— Ha ot™. +0,150 1 +8,550 cnera 1 crpaea OT ScKaTaTOPOB OBUIH YCTAHORICHBI IO ABE «A»-00pasHbie
MeTannH4YeCKHe PaMEel, KOTOpble GbUTH YCTAHOBIEHBI C MOMOIIBIO KPaH-0a/TkH M TATH TPy30M0aBeMHOCTEIO
15u20T; '

— Ha KOHCTPYKUMIO H3 «A»-00pa3HBIX paM M KpaH-0aJIky ¢ TABIO, PaCIIOIOKEHHBIX HA TIEPBOM 3TaXKeE,
ObLUIM BMOHTHPOBaHbI MEXaHHYECKHE POJTMKH B HANPABICHHH OT JICMOHTHPYCMAIX 3CKAIATOPOB B CTOPOHY
[TIABHOTO BXOJA;

— 6B OCYIIECTBIICH MOABEM 3CKANIATOPOR H MX IUIaBHOE MepeMellieHHe B CTOpOHY INIABHOTO BXOZAA.
IlpH 3TOM HIOKHAA paMHad KOHCTPYKIHA Takke Nepemellianack, a BepxXHaAd Owbuta nenonemkHoH. [Tocne
TOr0, KaK >cKajaTop ObUT NOAHOCTHIO OMyLIEH Ha YpoBeHb +0,150 B ropHsoHTaNbHOE MOJIOXKEHHUe ¥ YCTa-
HOBAEH HA TEXHONIOTHYECKHE ONOPHI M NOABIDKHEBIE POJIHKOBLIE KATKH, paMa cKanaropa Oblia pasbeaHHe-
HA HA ABE YaCTH, KOTOPEIE OBLTH YIANCHEI Yepes APOEME FIIABHOTO BXOZA Ha YITHLLY.

Taxas mocnenoRaTeIbHOCTE N0 JAEMOHTLKY OBLNA pealii3oBaHa A ABYX 3CKANIATOPOB. MOHTaX HO-
BBIX 3CKATIATOPOB BHIMONHAICA B MOPANKe, 00paTHOM AEMOHTKY, ¢ HCITONEB30BAHUEM TEX JKE NPHCIOCo0-
JieHwMt M MEXaHH3MOR.

B pesynasTaTe rpaMOTHOTC NPOEKTHOTO PeIeHHA H CNa)keHHBIX palboT OBLTa oCYIMecTBIEHA 3aMCHA W3-
HOCHBLIMXCA 3CKANIATOPOB HA. HOBBIE 63 3aKpPBITUA 30aHHA BOK3AJIA,
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VIK 72.012

KOHINEHITAA CTOKKAAHYECKHX PHTMOB B KOJIOPHCTHYECKOM MMOAXO/TE
K ®POPMHUPOBAHIIO BU3Y AJIBHON 'OPOACKOM CPEJBI

A. A. KAPAMBIHIER
Benopyccxuii zocyoapemsentuilt yuusepcumem mpancnopma, 2. F'ovens

Coszaanme BU3yanbHOM Cpefibl TOPORA 3aBHCHT OT MHOTHX (akTopor. OHa dopMHpYeTcs 3HaHHAMH,
NIEMEHTAMH TPARHCIIOPTHOH CETH, 3€¢ICHBIMH HACAKIASHHAMH, peknamoll, ManeiMu GopMaMH, TeXHHYECKH-
MH aTpEOGYTaMH COBPEMEHHO roposickoii HHGpPacTpyKTypsl H Ap. KpUTepHAMU ee NPHHATHA MOTYT BbI-
CTYNAaTh 3CTETHYHOCTh, TAPMOHWYHOCTD, COBpPEMEHHOCTh. Hapany ¢ HCTOPHYECKH CIOKHBIOMMHICS TPaaM-
UMAMH OHa NOMKHA YOOBNETBOPATL NPHHLKNAM YAoGcTBa, GYMKUMOHATEHOCTH, HHPOPMATHBHOCTH,
COOTBETCTBOBATE TPEGOBAHHAM MOPATBHOIO H SCTETHIECKOro KOMGOPTA COBPEMEHHOTO XKHTJIA.

At TOro 4TOGH! MyYllle MOHATE MPHHIMIE GOPMHPOBAHHA BH2YANBHOrO KOMIOHEHTa [OPOACKOH
CpeAbl, HeOOXOAMMO MPOAHATH3HPOBATh CTPOSHHE BH3YAIBHOTO CTEPEOTHNA B BOCIIPHSNTHH OOLEKTA
He/IOBEYECKUM [V1a30M Ha (PH3HOJOTHYECKOM ypoBHe. Kak H3BeCTHO, mpouece BOCHPUATHA BH3YAIBHOTO
00pasa B 3pHTENEHOM aHANH3ATOpe MPOHCXOAMT He MnasHo [1]. Tnaza vesioBeka COBEpUIAIOT MIHOBCH-
HBIC NepeMeLIeHHs OT TOUKH K TOUKE ¢ YACTOTOM OT OJHOrO A0 TpeX 3aMHpaHHil B CeKyHOy. DTH mepe-
MCIUCHHA HA3BIBAKOTCA cakkaakl. Takum ofpa3oM, HAIIM r7asa JBHraoTes MO OOBEKTY MOCPEACTEOM
NOCNEIOBATENBHBIX CAKKAN TS M3BJeYCHUS BakKHOH HHpopMaluH. IloaobHeIe cakkaakl OCYHIECTBIS-
IOTCA B PAIHBIX HAMPABNCHHAX (BBEpX, BHU3, B CTOPOHB U ITOX YIJIOM) MOCNEACBATENBHO OT OgHOMN TOU-
KH KapTHHKH K ApYro#, cos3gasaa ofpas oObeKTa M3 cTaTHUeCKHX (HKcalmi Ha ero getanax. CkaHupo-
BaB TaKHM 00pa3oM OOBEKT MJIH Y4acTOK BH3YaJIbHON cpefibl, Mbl TIPOM3BOLHM €r0 aHAIH3. B mepeyio
odepelb YYHTBIBACTCA BOCMIPHHATOE KakK onacHoe — Ge3omacHoe MPOCTPAHCTBO, a BO BTOPYIO Odepens
KaK MHTePeCHOe — HeuHTepecHoe. Ecmu Bee Bokpyr OezomacHoe M MHTEPECHOE, MBI YYBCTBYeM Cebst
KOM$OPTHO H Hallla NCHXHKA TAPMOHU3HPYETCH,

OueBHAHO, YTO MOHOTOHHAA cpefa He ABMAETCA GJaroTBOPHON Ang CO3NaHHA KAYeCTBEHHOTO 06-
pasa u HeyaofHa nna ncuxukH. CaKkaJaM Herfe, YCIOBHO MOBOPA, HAXOAWTh TOUKW (HKcaiH, 310
COCTOSHHE HEKOM(OPTHO yXXe Ha YPOBHe (QH3HONOTHHYECKOro amnMapaTa HaWero 3peHus, HeprHOi
cuctembl. Hao ckaszaTh, uro cpena, B KOTOPOH (OPMHPOBANCS YENOREUSCKHM PasyM B €ro 3BOJIIOLH-
OHHOM CTaHOBICHHH, BCorga oﬁnanana Ka4eCTBOM H3MEHYHBOCTH. MEI HHCTHHKTHBHO CTpCMHMCA
K pasHooGpasuio. MoHOTOHHMI BHACOPAA HEPBHPYeT. TeM He MeHee, MaGHITOMHAA Neperpy3Ka BH3Y-
anbHBIMH CTHMYIaMH BpedHA HE MEHBIIC MOHOTOHHH. CakxagdyeckHe (MKCALHH WHTEHCHbHLMpY-
I0TCA, meperpyxasd Mo3r wHbopmauuei. Buaeopsn BOCHPHHAMAETCA MO3NOM B KAa4decTBe ONACHOrO
pasApakHTeNs, BOSHHKAET TPEBOKHOCTE, cTpece. CylecTBYeT MHOXKECTRO MCCIeA0BAHUNA, ropopamux
O HeTATHBHOM BO3JeHCTBUM Ha OPraHH3M XPOHHUECKOTO CTPeCCOBOTro coCTOAHHA. CyILECTBYIOT TaKKe
B 3TOM HAaNpaBAeHHH H pabOTH apXHTEKTYPHO-aH3aHepckoro xapakrepa [6]. B 2003 r, B Can Hduero
Gelia co3gana viccnenoBaTensckad opranmsanus ANFA (Academy of Neuroscience for Architecture),
3aHUMAKINAACA BONPOCAMH BIAHAHHA apXHTEKTYPHOH cpeabl Ha HelpodUIHOMOTHIO OpraHU3Ma 9eNo-
Beka. Takum oGpa3oM, CeroIHA MBI ¢ IONHOH YBEPEHHOCTBIO MOXEM FOBOPHTh 00 aKTyaTbHOCTH Mpo-
GneMpl rapMOHH3ALMH BH3YANBHOM Topoackoii cpedbl ¢ Hay4HOH, mMemuImHckoH W »cTeTHYECKOH
TOYEK 3PEHHs, 4 TAKKE 0 HeOOXOAMMOCTH AaTbHEHITHX HCCIIEAOBAHNN BOMIPOCOB AM3aifHa BH3YaIbHOM
rOpoAcKOH cpennl,

Hcenepopanud B 0651acT HeHPOICTETHKH TOBOPAT HAM O TOM, YTO TPHPOAHHE (GOPMEI K ecTe-
CTBSHHBI® LBETOBHIE COOTHOIIEHHA BOCTPeGOBAHEI YeIOBEUECKON NMCHXMKOH B ropoackoii cpexe. U
3[eCh Mbl CTRJIKHBAEMCS ¢ MOHATHEM «BHACOIKONOIHHY, B KOTOPOii KINOYEBYIO POk UIpaeT npobaemMa
PeKaMBl, YHIUB FOpoJia, N0 KOTOPHM MBl @©KEIHEBHC XOAUM, — BAXHEHMIUMI 2JIeMeHT BH3YalIpHON
cpensl, TpeSyOMmMii 0CHOBHOTO BHUMAHHA CO CTOPOHBI BCEX APXHTEKTYPHO-XYOXKECTBEHHEIX CITY3 KO,
Ceroans MBI BHIMM, YTO HAIMK YIHLUBI MOJTHEI XA0THYECKH pasGpocaHHBIX TaM M CIM «MHMOXOIOBY,
peknaMHeIx oObsBIeHnH, pacTKeK. PekIaMHble IIHTH BHINOMHEHs! Ge3 yueTa okpykaomux (hakTo-
POE BH3YaNkHOU CPeibl, HBETOBOE PEMISHHE MOJAeTCs 060co0NeHHO, B NPOTHEOPEYHH ¢ KOHTEKCTOM.
Hexe caMu TPOTYaphl BCE HAIlle CTAHOBATCA HHMOPMALIHOHHBIM 0fBbeKTOoM, PHTMEI cakkam Yenopeve-
CKOT0 riasa He MOTYT MPUCMOCOOUTBC] K HHTEHCHBHOCTH H HECOTVIRCOBAHHOCTH HHpOpMaLHOHHOrO
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MOTOKA 1 BRIKUIIOYAIOT MO3T M3 CMBIC/IOBOTO KOHTEeKCTa. [IpH 3TOM BOCTIpHATHS TOH e pexiaMbl, Bax-
HBIX HHPOPMALMOHHBIX COOOIICHHMI H ApYriX He npoucxoaut. HaM xaxercs, 4ro Bonpockl HH(popMa-
LHOHHOTC 00 YCTpOHCTBA 34aHNi, a C/ICHOBATENBHO, H FOPOACKOH Cpeabl AOJDKHBI OBITh B TMOJE 3PEHHA
TOPOACKOH apXUTEKTYPHOM cTyKOBI.

Eme M. 5. T'umsbypr B 1923 r., GopMynHpys TEOPETHYCCKHUS OCHOBBI KOHCTpYKTHBH3Ma [3], rosopun
0 TOM, uTO 00pa3 ropoJa B YENOBeUYECKOM COZHAaHHH CTPOMTCA Ha OCHOBE 3PUTC/BHBIX BICYATICHHI
00 YCTOHUHBOCTH €ro CTPYKTYPBI, YKa3bIBaeT Ha BaxkHeHIIMH dopmoobpasyiomHii gakTop ropoackoro
MaccuBa — pHTM. TakuM oOpasoM, koraa MBI TOBOPUM O BH3YaNBHOIH TOPOACKOH cpeme, MBI MOXKeM
BBLASHTE (aKkTop pHTMa dT0H cpelpl. M B 3TOM KI/loYe CAKKAAHUECKHe HHTEPaKTOPhl B BOCTIPHATUH
BH3YANEHOTO DPAAAa MOXKHO BOCIPHHHMATEL KAIOUEBBIM ONEpaTOpoM, BaXHEHIIWM HPHHIMIIOM B
HAalpaB/leHHH HeHpoU3HOMOTHUECKOH ICTOTHKH aPXHTEKTYPHBIX HCCASAOBaHHMN, CBA3AHHBIX ¢ KONO-
PHCTHKOH ropoja B TOM YHCIE. YCTOMYHBAA CTPYKTYpa BU3YanbHOH CPEdbl — 3TO CTPYKTYpa rapMo-
HUYHO QUKCUPOBAHHAA, B KOTOPOH CaKKaM4yecKHe PHTME OnaroTBOpHBI Anmg ncuxukH, B, [ponnuyc
0XapaKTepH30BAl NPUHLHI BH3YANBHOH cpefbl ropoAa KaK «TApMOHHYMHOE NPOCTPAHCTBO A JKH3-
HH», T. €. II0 CYTH — 3CTETHYECKH 3aBepIICHHBIH, YAoOHLIH, nenecoo0pa3HO OpraHU3OBaHHbEN Npea-
METHO-NPOCTPaHCTBCHHBIA aHcamOne [4]). OdvesHAHO, 9TO 3TO MOAENbs NPHPOAHOrO Nanmwadra,
OKPY>KEHHs, B KOTOPOM HEIOBCK KU B [PHPOIE MWUIHOHBI JIeT CBOerc pa3euTHA. Busyamsrad wH-
popmanua dopmupyer MeTadopy YCTOHUYHBOCTH cpeabl, €€ KOMPOPTHOCTH HIH AHCKOM{opTa. Buzy-
anpHOe BOCIIPHATHE B 3HAYHTENBHOH cTeneHH o0ycnoBieHo BocnpudaTHem naHmmadra. Ilpu sTom
€CIM APXMTEKTYpa GOPMUPYET BHIYANBHYIO CTPYKTYPY, 3ABHCUMYIO OT peINeHHS ApXHTEKTOpa U CO-
LHANBHBIX acleKTOB, TO JaHAWAPT BOCOPHHHMAETCd B CYry0o 3ajaHHOM ApHPOAHOM kmiode, CoBpe-
MeHHHH ropon TpebyeT TeX e NMPHPOAHBIX PHTMOB, CTPEMHTICA K BH3YAIbHOMY BOCHOPHATHIO €cTe-
CTBEHHOMH AJia Hero cpenpl. POpPMHPOBAHHE YIUYHON 3aCTPOHKH ¢ YYETOM CHIYITHOH KOMIO3HLHH H
ee MEePCreKTHBHOTO BOCTIPHATHA ABISETC CMNOKHEIM BOMPOCOM TPaJIOCTPOUTENLHOTO GOPMHPOBAHHA,
YYHTHIBAIOIIEro HCTOPUIO, TPAAHIIHH, COLHANLHO-9KOHOMHYeckUe (akTophl. OOHAKO B MNEPBYID Oue-
peldb HYXKHO YYMTBIBATH «3eneHblity dakTop. B neTHWI mepHoa OCHOBHEIM (aKTOPOM BOCHPHATHA
ABJIAIOTCA PacTHTENRbHBI® HACAKACHHA BIONb TPOTY2pOB, B NMapKax M ckBepax. [Ipobnema B ToM, 4T B
IMMHES BPeMA KOJIOpHCTHYeCKHH NaHAmadT MeHAeTCS B CTOPOHY 00ecBeUHBAHHA, KOIOPHCTHUSCKOE
PEIICHHE KMITHIX MacCHBOB C/IMBACTCA ¢ OKpYKawoLlell cpexo. LipeToBas MOHOTOHHOCTE BO3ACHCTRY-
€T Ha QUIMOOFHYECKOEe COCTOAHME TPAXKIAH HEe MydmnM obpazoM. C yueroM HeHpOoHIHONOTHYECKHUX
JaHHBIX [6] MOXHO rOBOPHTE O pOCTe AEMPECCHBHRIX H COMETHYECCKUX 3abosieBaHuii B YCIOBHMAX IO-
JAaBJICHHOrO HBETOBOTO PANAa BH3YANBHOH ropoackoil cpeanl. BeceM MOHATHO, MTO BBEASHHE B CEpHIi
HIH Genelii TOH 3HMHHX FOPOACKHX YITHI{ BEUHO3ENCHBIX IePeBheB U KYCTAPHHKOB CYLUSCTBEHHO 110-
BBICHT Ka4€CTBO FOPOICKHX JaHAWAGTOB.

Taxam oBpaszom, ToBopa 06 9cTeTHKe BUIYANBLHOM Cpelibl TOPOIa, MBI BCEria HMEEM B BHAY COSHAHHE-
HHE apXHTESKTYPHOH H On3aiiHepckoll uaen. B Hamle EpeMs yIHIH Topoaa He ABJIAIOTCA CTaTHYHBIMH 00—
pa3oBaHHAMH — OHH NOCTOAHHO MEHAIOTCA, HAONHAIOTCA HOBBIMH OOBEKTAMM BOCTIPHATHSA PasHOMi cremne-
HH QYHKUHOHAJIBHOCTH, H OTHOCHUTBCA K BH3YAIBHOMY OhOpMIEHHIO ropofckoit cpeasl HeoOXomuMo B
AUHAMHYCCKOM acriekre. O4YeBHIHO, YTO BOTIPOCH! KONOPUCTHKH H o0ycTpoiicTBa BU3YANBHON CPeaE! ro-
poaa Heo6X0NMMO COTNIACORHIBATL HA YPOBHE aIMHHHCTPATHBHBIX OpraHoeB. IIpu cocTapneHMH apXHTek-
TYPHBIMH CITY>KOAMH apXUTEKTYPHO-TVIAHHPOBOYHBIX 3aZIaHMK Ha NMPOSKTHPOBAHHE, HY)KHO OrOBAPHBATE
HEKOTOpHIE BOMPOCH H3 NpeiaraeMulx Boilie. Co BpeMeHeM 3TO MOXKET OBITh BHECEHO B CTPOHTCIIBHBIC
HOPMATHBHO-TIDABOBEIE AKTHI,
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VK 691
IMMPOEKTHPOBAHUE COCTABA INOJIMMEPEETOHA

C. H KOBHIAP, B. B. BABHIIKHH
Beropyecruii nayuonanvheiti mexntieckuti ynugepcumem, 2. Muncx

TMonnMepbeToHs! Gnarogaps HEKOTOPBIM He XaPAKTEPHBIM UL oGBIYHOTO GeToHa cBOMCTBaM (BBICO-
Kan, NpU4YeM YHHBEpCallbHaiA, CTOHKOCTh B KACJIOTAX, OKHCIWTENAX, WENOYaX, pacTBOpax coseii, Macen u
He()TH; BBICOKHE MPOYHOCTb H MOPO3OCTOHKOCTD; NPAKTHYECKas BOMOHENPOHUIIAEMOCTD; ITPEKpAcHbIE
3MEKTPOHZOMHPYIOIINE CBOACTBA; CNOCOCHOCTE 3AIIHILATE CTAABHYIO APMATYPY OT KOPPO3HM M AP.) MOTYT
YCTICITHO NPHMEHATLCA Ha OOBEKTaX ¢ TKENEIMH W MHOTOOOPAZHEIMH YCIIOBHAMHE KCILTATALUH.

Taxam obpazoM, 5TH GETOHBI BechbMa JONMOBEYHBI, HO HM HPHCYI CYIIECTBCHHBIH HEAOCTATOK — HX
CTOMMOCTb MOJKET MPEBLIIATE CTOHMOCTh OGBIMHOTO DeTOHA HA MHHEPANBHBIX BAXKYIUHX, B YACTHOCTH,
NOPTIAHALEMENTE, B AECATKH H AaKe COTHH pa3. B CBA3H ¢ 3TMM rpaMoTHOE TIPOEKTHPOBAHHE COCTABA
nomMepteToHa AOKHO 00¢CIe HBATE HeOOXOAUMBIE TEXHUKO-9KOHOMHYECKHE MTapaMeTphl.

B cocras nomivepGeTona 60LMHO BXOOAT NOJHMEPHOS CBA3YIOLIee (CHHTETHYECKAS CMONA, OTBEPKIAIOLIHE
H MOAMGHLMPYIOLIHE A00aBKH, 4 TAKKe TOHKOAHCIICPCHBII HATIOIHHTENE), KPYTHBLA M MEJTKIH 3aII0JTHHTENH.

PaccmoTprm nogpofHee METOAUKY NPOEKTHPORAHMUS COCTABA.

IIpeapapuTenbHO ONMPEAENAIOT: IVIOTHOCTH CMOMBI (Powr)s OTBEPIMYENA (Pors), IWIACTHPHKATOPA {Prancr),
IVIOTHOCTD (Pran) H YOENBHYIO MOBEPXHOCTD HATIOMHHTENA {(Syan); HACBIMHYIO (Duiac) H B 36PHE {4} TUIOTHOCTH
MEJTKOTO 3AMOTHHTENA H, COOTBETCTBEHHO, KPYITHOTO (Pyyac M Pys)s @ TAKOKE HX (PPAKLIMOHHBIE COCTAR.

B cooTBeTCTaMH ¢ JHTEPATYPHBIMH PEKOMEHIAIMAMH WIH HA OCHOBE BSKCTIEPHMEHTOB HA3HAYAIOT
NPOLIEHTHOS COASPKAHHE OTBEPAUTENA (Kops) H MNACTUDHKATOPA (Knpper) OT MACCHE CMOJIBL.

Brauase onpeaenior HeOOXORHMEIE A4 MOCIEAYIOWIETO PacueTa XapaKTEPHCTHKY 3aN0IHHTENEH.

ITycToTHOCTE KPYITHOTO H MEJIKOTO 3aNONHUTENEH, 1, e11.:

m =1—Pun ; 1)
P

mm=1_puﬁ. (2)
P

YaenpHas mwiolaas NOBEPXHOCTH KPYITHOTO (Sype) H MEMKOTO (Syp,,) 3aTIONHUTENEH B COOTBETCTBHH €
n3BecTHOI hopmynoii A. C. JlanuHekoro, M /Kr:

s =k@a'(Fm+2Fm+4Ea+8-F;)’ 3)
yaws 100

¢ P (Eys + 2F, 5 +4F, , +8F,,, +16F, +32F,, /) , (@)
yaa 100

TAE Kines, Kps — KOIPDHIIMEHTH GOPMBI 3epeH KPYNMHOIO U MENTKOTO 3AMOMHUTEA, M>/kr; Foo, Fao, Fro, Fs —
Y4CTHBIE OCTATKM KPYIHOTO 3anoJHUTeNd Ha cutax 40, 20, 10, 5 MM; Fa 5, F 25... Feq 15— YaCTHBIE OCTATKH
MEJIKOrO 3a0JIHHTENA Ha cHtax 2,5, 1,25... menee 0,16 mm, %,

Janee nepexofaT K HENMOCPEACTECHHOMY PacueTy cocrasa OeToHA.

PaccunTeIBaloT KO3)OHIMEHT ¢, paBHHIl OTHOUICHMIO 00BEMa MENKOro 3AMONHATENA K O0heMy My-
CTOT MEXTY 3¢PHaMHU KPYITHOTO 3anonHuTeni. Jins o6piuHoro 6eToHa ecTh AHANOTMUHBIN TEPMHH — KO-
(HIHeHT pa3ABHAKKH 3¢peH KPYITHOIO 3aIKJIHHTENS PACTBOPHOM JacThIO.

[1pH npouMx paBHEIX YCNOBHEX TOT KoxbdHLMEHT YIOOHO ¢Ba2aTh ¢ yAOOOYKIABIBACMOCTHIO IOH-
MepberonHol cmecH (B JanpHelmem v 6eToH), Xapakrepuayemoii ocaakofi konyca (OK B cm);

a=1,025+0,004-0K, a. en. &)

C ocaakoil xOHyCa MOXHO YBA33Th W TOMIIHHY TUICHKH CBAZYIOIMETO HA TOBEPXHOCTH MENKOrO H
KPYTHOTO 3anOJIHATENei:
§=30+1,7-OK, Mxm. (6)

O6BseM KpyNHOTO 3anoNHUTeNs Ha 1 M° cMec, M™:

1 @

Vo=
© " Lam, (a-1)
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a 06'BEM MEJIKOro, M,

V,=0-m,- 3
CoOTBETCTBEHHO pacXoAbl KPYIHOTC H MEJIKOTO 3aMoAHHTENeH, KT
K3=V_p__ &)
M3=V.p. - (10)
OnpenensioT cyMMapHyIO TUTOLIaAb NOBEPXHOCTH CMECH 3aTIOIHUTENCH, M
S, = M3-Sm3+K3-Sym— (11)
PaccunTEIPAKOT MYCTOTHOCTE CMECH 3AMIOSTHUTENEH, M
m, =V _m,_, (12)
a Janee BBIXOA OeToHa, KT:
V,=1+5,8-10". (13)

3aTeM OMpeNeNAIoT HeOGXOMHMBI OTBEM CBAYIOWIErO Vi, M, YTOUHEHHBI® PACXOIBI KPYIHOTG K3,, xr,
v Merikoro M3, sanonuurenei, kr;

P Mo S 8107 (14)
B Vs
i =53, (15)
¥ Vﬁ
M3, = M3, (16)
¥ Vﬁ

,I[aﬂee PACCUHTBIBAIOT COCTAB CBATYIOLOSIO.
Jlons HAMOJTHUTENA B CBA3YIOIEM, 11, €11

d,.=055-8-10"-8,, a7
Hons orepaurens, A. en.:
d, =Peegorg (18)
Pors
Jona mnactudukartopa, 1. ef.:
d,=Poergo (19)
pl'l.l'lﬂCT

OnpenensioT cyMMy HONel HATIONHHTEINS, OTBEPIUTEN H IITacTHPHKATOPA, 2 TAKKE CMOJIBL, RO KO-
TOpO# cocTariser 1:

d=1+d_ +d, +d_.. >} e’ (20)
O6BEM CMOIEL, M°:
p, =te. Q1)
cM d
Pacxonpl KOMIIOHEHTOB CBABYIOILETO, KI
Cvona =V, p .. (22)
Hanonuurens =V, -0,0d . p,..- (23
Orteepaurens =V, -0,01d_p, ., - (24)
IInactudukarop =V, - 0,01d__..P vraer (25)
PacueTHas NIOTHOCTh GETOHHOM cMecH, KI/m';
Poo = K3,+ M3, + Cuona + Hanonaurens + Oreepaurens + Inactaduxarop. 26)

DKCMEepHMEHTANBHAS ANpodaLH pacCMOTPEHHON METOIHKH MOKA3aNa e¢ NelicTBEeHHOCTh.
CnAcok NATEPATYpH

| Eawnn, H, M. I[TonuMepSeTonsl B rHapoTeXHHYecKkoM cTponTenecTee / M. M. Enwnn. — M. : Crpollusaar, 1980, —
192 c.
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YYET ®H3HYECKOI HETHHEHHOCTH MATEPHAJIA
AEJE3OBETOHHBIX COCTABHBIX BAJIOK,
KOHTAKTHPYIOIIHX C YIIPYTAM OCHOBAHHEM

O. B. KO3VHOBA
Benopyccuuit 2ocyoapcmeennviii ynusepcumem mpancnopma, 2. F'omens

AKTYanpRocTh Npodaemer. M3 aHanmza Hay4HOHR JIMTEpPaTYpH 110 PacueTy IWAPHHPHO-COSTHHEHHBIX
KOHCTPYKUHI Ha YPYroM OCHOBaHHH [1-5] MOXHO caenars BHIBOR 08 OTCYTCTBHH OBIIETo TOAXOAZ K
pelIcHHIO 3ToH Mpo0neMsl, CIPaBeMTHBOTO Mt IMAPHHPHO-COSMHEHHBIX GAJIOK ¥ IUIMT, NEXAIAX Ha
moGoi MOJEIIH YTIPYTOTe OCHOBaHMA N0 AsHCTBHEM NMPOH3BOMBHOM BHEINHE!H HArpy3KH.

B naunoii pabore mnpemnmaraercs yHUBepCalbHBIH MOIXON ANs pacdeTa COCTABHBIX (IUAPHHPHO-
COEMMHEHHBIX) 6aNoK HA TMHEHHO-YTIPYTOM OCHOBAHHH ¢ YUeTOM (H3HUEeCKOH HEMMHEMHOCTH MaTepHana
Ganok. ITOT NOAXOA OCHOBAH Ha CMELIAHHOM METOME CTPOUTENBHON MEXAHUKH [6] H peanusyeTes c yde-
TOM COOTHOWEHHH JeMouKHHa B pazHLIX OCHOBAHUAX Al GYHKUMHA BAHAHHE ynipyroii cpensl [7].

ITocTanoBka B AArOPpHTM pelicHHSA 3aAAYH B JHHeiinoif mocTanoBKe. PaccMOTpHM CHCTEMY CO-
CTaBHBIX (APHUPHO-COSAHHEHHEIX) 6aNoK Ha yNpPYroM OCHOBAHWH NMOJ JNeHCTBMEM BHEIIHEH Harpy3kd
(pucyHok 1). Tpebyercs onpesenuTh, pacnpeaeneHye KOHTAKTHBIX HATNPOKEeHUM Nox Gankamu, YCHIMA H
ocaaki. bymeM cumrate [8], aT0 HAa KoHTakTe 0anki ¢ OCHOBAHHEM HEHCTBYIOT TONBKO HOPMAJbHbIC
HANPAOKEHHR, 1A Ganok ChpaBeIMBBl MHTIOTE3Bl TEOPHH Marua, MapHUPH MeXAy GankaMH SBAAIOTCA
LUIHHAPHYECKUMH. PacnipeneneHHe KOHTAKTHEIX HANPsDKeHHH TI0 IIHpUHE paBHOMEPHOE.

lmll_J/J/ - o |

Pucynox 1 — Cictema cocTaHEIX 5anok Ha YIPYTOM OCHOBAHHH

Pazobeem kaxmy1o Ganky Ha y4acTKH paBHO# [UTHHBI H B IEHTPE KKJOrO YYacTKa MOCTABHM BEPTH-
KATEHYIO CBA3b, Yepe3 KOTOPYIO OCYIISCTBRACTCA KOHTAKT OalkH ¢ YNPYTHM ocHOBaHueM. ITonydyeHHyIo
MHOTOKPATHO CTATHYECKH HEOTIPEACTMMYIO CHCTEMY PEIlacM CMELIAHHEIM METOIOM CTPOUTENBHOM MeXa-
HHKH [6]. OCHOBHAs CHCTEMa CMELIaHHOTC MeTo/a NPHBEACHA HA PHCYHKE 2.
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PucyHox 2 — OCHORHAA cHCTeMa CMEITAHHOTO METOOR
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Kos¢puuneHTH NpH HeH3BECTHHX CHCTEMBl KAHOHUWYECKHX YpaBHeHHH CMeIIaHHOTO METOAA HMEIOT
CTeaYIOmUH BHL!
a) 1A ocHoBaHuA Bunknepa cootHomennamH (1)
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rae K — koo duuHeHT NOCTENH YNPYroro oCHOBaHHA; EJ — uarubGHas kecTKoCTE Gankm;
6) AN yIpyroro NOMyNpOCTPAHCTBA COOTHOLUSHHEM
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rac 6espasmepran pyHkuna F; B popmyne (2) onpeaensiercs cOOTHOLIEHHAMH [7].

Yuaer dpuzaueckoii HennHeHAOCTH MaTepuana 0ankH. ANTOPHTM H Pe3YJALTATHI HeJIHHEHHOr0
pacderta. [locne onpemencHua ycunuii B cBasax JKeMoukMHa HA KOHTaKTe Kaxkaoi Oanku ¢ yupyrum oc-
HOBaHHEM B pe3ybTate THHEHHOro pacyera oNpeaessioTes BeIHUMHE! M3THOAIOMHEX MOMEHTOB B KAKIOM
CeYeHHH KaxkHoi 0alkn U3BECTHBIMH METOJAMH CTPOMTENLHOR MexaHukH [6]. [Io BEIYHMCIEHHEIM 3Haue-
HHAM MOMEHTOB OTIpefie/IieTc KacaTelbHasd XeCTKOCTh A KAKAOTO y4yacTka JKeMoUKkHHEa Ha Hamkax no
dopMyne IPUHATOH 3aBHCHMOCTH «MOMEHT-KPHBH3HA» 11 cedeHul GankH. B paGoTe oHa npuHsTa B BH-
Je runepfoaudeckoro Tanrenca [§].

B naneHe#iiieM pacuete onpenendtorcs kKoxpPUrMeHTsI KAHOHMMECKHX YPABHEHMIH Kak and Ganku me-
peMeHHON sxkecTkoCTH (nepsas urepauna). [ 3T0T0 HCMONb3yeTcs NpeficTaBNcHHe HuTerpama Mopa [7).
ITo BBIYHCICHHBIM 3HAYEHHAM TIEpEMCEINeHUH CHOBA pElllaeTCd CHCTEMA KAHOHHYCCKMX YpaBHEHMH M
OMpeeNsIOTCA HOBBIC 3HAYEHUA YCHIMHA B cBasax JKemouxuHa. [ng onpeneneHUA cKOPPeKTHPOBAHHBIX
BENIMYUH XKECTKOCTH Ha KOKIOM y4acTKe JKeMOUKHHA MOBTOPAIOTCA BBIYHCICHHA 1O TIPHBECHHOMY BEHI-
e anropuTMy. HirepauionHsIii poliece 3akaHYMBAaeTCd MPH JOCTHKCHHH TPeOyeMoil TOYHOCTH BHIYHC-
JNeHHHA METOAA KOHEUHRIX PazHOCTeH.

Yncnenunaa peannsalidi NPeAjiaraeMoro MOAXOAa BHINOIHEHA ¢ HCTIJIB30BAHUEM MATEMATHYECKOIo
nakera Mathematica 10.4. ITpusenen npumep pacueTa 414 CeMH MIAPHHPHO-COSAUHEHHBIX OATOK Ha fei-
CTBHE CHCTEMBI COCPENOTOUYEHHHX CH1 Ha OCHOBaHHM BHHKIepa ¢ yUeTOM UX BH3HUeCKoH HeMUHeHHOCTH.
AHAH3 YHCITIEHHBIX Pe3y/bTATOB NOATBEePAKIACT UIBECTHEIH (GAKT, UTO MpH pacueTe HKeNe300€ TORHBIX U3~
rHbaembix 6amok ¢ ydeToM (uispdeckol HenmHeiHOCTH NPorHOE Ganok pacTyT, 4 YCHIHA B Hell yMEHB-
maiorcs. XoTenoch Obl OTMETHTD, YTO B OAMHOUMOH Ganke Ha ocHOBaHHH BuHIKUIepa moa aeficTRHeM pag-
HOMEPHO Paclpele/icHHOH HarpysKkH H3rubGamoline MOMeHTEI OTCYTCTBYIOT. B NpuBeleHHOM NpHMepe Ta-
KOT0 He Habmonpaerca.
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VIIK 624.072.21.7

HACCIEJOBAHUE OCECHMMETPHYHO HATPY;KEHHOH KPYTJIOM
®YHJIAMEHTHO! ILTHTH! HA HETUHEHHO-YIIPYTOM OCHOBAHUH

O. B. KO3VHOBA, . M. T'VPCKUH
Benropyccxuit zocyoapcmeennuiil yrugepcumem mpancnopma, 2. Fomene

Beexenne. O030p JaHTeparypnl. B  paccmarpuBaeMoii paGoTe uccnexyercs HanmpskeHHO-
AehopmupoBanHoe coctoguze (HAC) ocecnMmeTpuyHO Harpy:xeHHoll kpyrnoi ¢ysmaMeHTHON IUIHTEL,
KOHTAKTHPYIOWIEH ¢ HeNMUHEHHO-YTIPYTHM OJHOPOAHBIM OCHOBaHUeM. Jiia pemeHua ¢chopMyaHpoBaHHOM
3a/laMK MCTIOB3YETCA BAPHALIMOHHO-Pa3sHOCTHEIH MetoRr (BPM), KOTOpEIH 103B0/sET TIONMHOCTHIO OHCATD
HAC ynpyroro ocHoBaHHA o7 HYHAAMEHTHOM TVIHTOMH, HCC/ICHOBATS KOHTAKTHYHO 30HY MEXKIY IVIKTOH U
OCHOBAHHEM, BHIYHCIHTE BHYTpeHHHUE YCUNHS B GYHAAMEHTHOM MIIKHTE M 0CAIKH OCHOBAHHA TOA TUTHTOM.

U3 uctoynmka [ 1] masectHo, uro cymuHocts BPM, peanusylolero BapHallHOHHBIH mpuHImn Jlarpatbka
¢ MOMOLUBIO METONA KOHEYHEIX Pa3HOCTEH, 3aKAI0UacTCA B CBEJCHHH 3alaul MHHHMH3ALHNH $YHKUHOHANA
TIONTHOM MOTEHIMANLHOM SHEPriH, ABIAIOWeHcA KBaapaTHIHOH GyHKIMeEH OTHOCHTENBHO gedopMalHiil 1
nepeMeINeHHi, K 3aJa4e MHHHMH3aUHH QYHKLIHH MHOTHX NEPEMEHHBIX, OTHCCCHHBIX K Y3JIaM KOHEYHO-
PasHOCTHOI CETKH.

B otnuuue ot dyAKIHMOHANA NONHOI SHepTrHN AeGOpMHPYeMOt CHCTEMEI OT BHEIIHE!H HATpY3KH, npH-
MeHgeMoro B [2, 3], B nannoii pabote npeanoxeHa Apyras dpopMa PYHKIMOHANA NMOAHON NOTEHLMANBHOM
SHEPTHH, ¢ YHETOM HepTHH Aedopmanyu [4] HenHHEHHO-YIIPYTOro OCCHOBAHKA, CTPYKTYpa KOTOpOii aHa-
AOTHYHA pPaccMOTPEHHOH paHee B palorax [5—7]. UncneHBasg peanizauua BPM B HenHHeliHOM NOCTaHOBKE
OCYLIECTRIIAETCA METONOM KOHEUHEIX paszHocTel (MKP) ¢ nenone3oBaHHEM HTEPALMOHHOTO aNropHTMa
A. A, Unsiomnna [8] B nporpammuom nakere MATHEMATICA 10.0.

HaHHas paboTa sB/IsIeTCA MPOROIDKEHHEM HCCNCAOBaHMI, HAYaTHIX roA Haszan asropaMi. B cratse [9]
OrUTH oNyOAHKOBaHB! YHCIEHHBIE PE3Y/ILTATHL HeMHeHoro pacueta HAC ynpyroro ocHoBaHud, npHee-
OEHHOTC K ONIHOPOAHOMY OMHCAHMIC OGOOINCHHBIMA YNIPYTHMH NapaMeTpaMH. B mpemaraemoii paGore
HCCNEAYETC? HaNPAXKEHHO-Ae(OPMUPOBAHHOE COCTOAHHE HE TONLKO HeNMMHEHHO-YIPYroro OCHOBAaHMA, HO
¥ KOHTAKTHOM 30HBI, ¥ JKee300eTORHOM KPYI/IOil IIMTH Ha STOM OCHOBaHHH. TeopHs M Pe3yIETATHL pe-
WICHHA AHATIOTHYHLIX HESTHHEHHBIX 3874, HO A SamouyHbIX IIHT (IUockas AedOpMALHA) NPHBEAEHE! B
paborax [5, 6] ANA HEOAHOPOXHEIX OCHOBAHMIA, M BHEAPEHBI B HIKSHEPHYIO TMPAKTHKY HOPMATHBHEIM JO-
KyMeHTOM [7].

HocTanopka 3agaud M rpaHuuEbie ycaosHs. Kpyrnas mumeiiHo-ynpyras rieTa Ha HeaMHelHO-
YNPYroM OAHOPOZHOM OCHOBAHHMH HAXOAHTCA MO AEHCTBHEM BEPTHKATBHOH OCECHMMETPHIHOH Harpy3kM
F (pucynok 1). leoMeTpuueckHe napaMeTphl IUIHTHI ¢ YUETOM YNIPYTHX XapakKTepHCTHK MaTepHana, cre-
IOYIOLHe: ApaMeTp 26, TUIHHAPHYSCKas JKeCTKOCTE D
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Pucyrox 1 - PasBupounas cetia % pacueTHoil obnacti
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HeaunefiHo-ynpyroe OAHOPOAHOE OCHOBAHHC MOIENHPYETCA KaK I8 YIIPYTOro clos ¢ KOHEYHOM
TONIHHON H U NepeMeHHBIM MOIYIIeM YIIPYTOCTH TOTC ¢JI0d ¢ HAMAIBHEIM 3HauYeHHeM E;, dopMyna aas

KoTopore npegcrasiena B pabore [9]. Koadduument IyaccoHa ynpyroro ¢ios vy NIpHHEMAETCA HOCTO-
aHHBM. Tlonepeunsk ynpyroro ocHOBaHHA aNMpPOKCHMHPYETCS CHMMETPHYHON pasCGHBOYHON CeTkoi ¢
NOCTOSAHHBIMM LUAraMH AO OCAM BOTYOL OCHOBAHHA BIOJE OCH Z M B IIHPHHY PAacueTHOH ofnacTd BIONE
ocH R. B pesynerare nomydeno N i-x y3NOBHIX K K j-X CETOMHBIX AYeEK B OCECHMMETPUYHOH MOCTAHOBKE
paccMaTpuBaeMoi 3afadun.

Ha pricyrke 1 nokasaHa pasbupouHas ceTka % pacyueTHol 0GMaCTH C COOTBETCTBYIOMMMH TPAHHYHBI-
MH YCIOBHAMH. 3a Heuszaeciinbie npunumaiomcs:. w; (v, z2) 1 w; (¥, z) — KOMIIOHEHTH! BEKTOPA TepeMEIIEHIA
i-H y3/10BOH TOYKH OCHOBAaHHS B MONAPHOI CHCTEME KOOPIHHAT.

Kunemamuwrieckue zpanuunpie yeaosusa [6] peanusylorcd Ha IpaHHLE NPHHATOH pacueTHOH o6macTH.
Jlns kpalfHUX TOYEK OCECHMMETpPHUHO-HATPYKEHHOM KPYT/IOi MIMTHL BBOASTCA TAIOKE CIAMUYEcKue 2pa-
Huunbie yenoaua [8] oTHOCHTENIBHO pagHaIBHBIX NOMIEPETHON CHIHL M M3THOAIOIIECTO MOMEHTA,

AnropatM pacyera. s peleHns ocecHMMETpHYHOH 3a/1a4H TSOPHH YIPYTOCTH HCMONB3YIOTCS Clla-
raemele (yHKIMOHANA TORHOMN YHEPruH B BHAS: (PyHKUHOHATA 3HepriH AedopMalyil yIpyroro oCHOBA-
HHA, QyHKIMOHANA SHEePTHH H3ruba Kpyrio INKHTH ¥ NOTEHUHANA BHELUAEH HAMPY3KH, COOTHOLICHUA 1A
KOTOPHIX MOSyHeHEl paHee k npuBeAcHbl B paboTte arTopoR [9]. Xotenock OB OTMETHTH, ITO MpH COCTAB-
nenuH (pyHKIMOHANA SHEPTHH AedopMaliit ynpyroro ocHoBanus [2] He yuumreiBaeTca pabora cun cob-
CTBEHHOTO BeCa YNPYroro 0cHopaHus, ClenoBaTelIbHO, MPH MOKCKe TIONHOTO HANPAXKEHHOrO COCTOAHUA
paccMaTpHBacMol 3amaun HeoOXOAHMO HA MOYYCHHOE pellieHHe HANOXKHUTH HANPIKCHHOE COCTOSHHE OT
CHJI cOOCTBEHHOTO BeCa OCHOBAHHAL.

B pabore [9] B noapoGHOM OMUICAHMH NPUBEHEH aIFOPHTM BapHALMOHHO-PAZHOCTHOTO Pacuera B fIH-
HCHHOM 1 HeJIMHeHHOH NMOCTaHOBKAX (depes NepeMEeHHBIN — cekylmii MOIyNE ynpyrocTd (IedopMalkn)),
a MMEHHO: MHHHMM3ALHA MOMHOH 3Hepruu JedopMallHH CHCTEMEI «ILTHTA-OCHOBAHHEY», 3aMeHa AHdde-
PEHUHATBHEIX YPaBHEHMH KOHEYHO-PA3HOCTHBIMHU aNMpPOKCHMALIMAMH W COCTARJICHHE CUCTEME! JIHHEMHEIX
anredparueckux ypasseHui (CJIAY) ans HaxoKIeHHA KOMIMIOHEHT-BEKTOpa NepeMeIcHuUit.

PesyabTaTil pacuera. B pesynptaTe IpoBeeHHBIX HCCIICAOBAHKEA 10 0CAAKAM YIPYrOTe OCHOBAHHA
noa ¢yHnaMeHTHOH MIHTOR OBUTH OnpeneneHs! ee APOrubhl AMA TMHEMHOTO M HEAMHEHHOTO PacyeTos, a
TAKKE BEPTHKANLHEIC HATNPAKCHHA HENHHEHHO-YNIPYTOro OCHOBaHUA HA XapaKTCPHBIX IOPH3OHTATHHBIX
cpesax. [lo npornbam Hecneayemoii mnNTs uepes AHddepeHIHANEHEE COOTHOMICHUA OBIIM BBIYHACIIEHBI
BHYTPCHHHE YCHIIHA B €€ CEYEHHAX U COMIOCTABACHBI ¢ H3BECTHEIMHU paHee.
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VK 692.74/.75
CBHEMKA JIH®TOBOM MAXTH TAXEOMETPOM

I'. M. KYHOBCKAA, O. H. AKOBIIEBA
Benopyceruii zocydapcmeenniiit yuusepcuniem mparcnopma, 2. Fomens

B HacTodimee BpeMa Mg BHIMONHEHHA MCTONHHTENRHEIX CHEMOK JTHPTOBEIX IDAXT MPHMEHSIOT EK-
TpPOHHBIE TaxeoMeTphl. B mpoLiecce CTpOHTENECTBA TAXEOMETPOM BBIHOCHT pa3OHBOYHBIE OCH Ha (yHaAa-
MEHTBI TIPHAMKA, a Ha KOKIO0M 3TakKe — Ha 06beMHbIe GI0KH HITH cTeHbl maxThl, IIpy MpaBWILHOM BHOOPE
MECT CTKPaLHBAHHA OoCeli OHH COXpaHAIOTCd H B JansHelHIneM UX HCIIONB3YIOT rpu creMke. [fo okoHua-
HHH BO3BEACHHS HIAXTH AJ1 NMPOH3BOJACTBA MOHTAXKHEIX paboT B Hell YCTAHABIMBAKIOT HA KOKIOM 3TAXkKe
HACTHIEI, KOTOpBIE OTCTYHAKT OT cTeHH Ha > 200 M. B mepeyio odepesp MOHTZ2XKHHKH C TOMOIIBK)
OTBECOB NPOBEPAIOT BEPTHKANLHOCTE CTEH, NEOMETPHUECKHE pasMephl IIAXTHI H CBEMKY.

B oanoM H3 crnocoboB CHEMKH TaXeOMETpP YCTAHABIHBAIOT B MPHAMKS, B APYTOM — HAa KaXIOM Yraxke
BO3JIe ABEPHOTO NpoeMa maxTh [1). IIpH BHINOTHEHHH CEEMOK B MIAXTe HE AO/DKHO OBITh HACTHJIOB, YTO
OrIRaeT peaKko, M HET HEMOCPEACTBEHHOrO AOCTYMA K 3aKNAIHBIM AETANAM H CTeéHaM maxTel. MoxHo
NPeIIMKUTE ¢ocod chbeMKH MHGTOBOH WAXTH ¢ CTOAHKOH TaxeoMeTpa Bozle CTeHBI NpHAMKa ~ 150 MM U
YCTAHOBKOH MapKH HA BH3HPHEIE IIEAH ¢ HACTIWIOB!

1 Ha dynnamenTax mpHsaMKa HMEIOTCA 3HAKH (pHCKH) pasOHBOYHBIX ocell. Jlo HaYasia BO3BENEHHS 34
paszbusounste OcH X,Y NIPHHAMAKT CpeMHH BHYTPEHHHX IPOEKTHELX pa3sMepoB LUaxTel. J[NA BHIHECE-
HHS JOMOJHHMTENbHBIX 3HAKOB OT 3HAKOB pa30HBOYHBIX OCel OTKIAABIBAIOT PYAETKOM TMOPH3OHTAJIBHEIC
paccroarua a —150 u b—150 MM 1 3HAKH MAapKHPYIOT (pUCYHOK 1).
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Pucynox 1 — Cxema pastuBoqanON 0CHOBB B NPAAMKE FAQPTOBON LIAXTHI
TOUKH 1—4 - 3HaKH (PHCKH) pasGHECUHBIX OCEH MAXTHI; TOYKH 5—12 — AOTIONHHTENDHEIE JHAKH; TOUKH T — TOYKH CTOAHOK TAXSOMETPA,
TOMEKA Rpl — BHICOTHAR OTMETHA

BBoaT BpeMeHHYIO cucTeMy KoopauHaT XY’ ¢ Ha4anoM B Touke 1, UH Yero H3MEPAIOT TOPH3OH-
TanbHBIe paccroanud / mexay sHakamu 1 v 3 (Oasuc): 1 (0, 0); 3 (0, /). TaxeoMeTp ycTaHaBNHBAIOT B
npuAMKE W 110 3HaKaM 1 1 3 oOpaTHoli 3aceukoii onpenenaT KOOPAMHATH CTOAHKH H BHIMOTHSIOT CheMKY
3Hakop 1-4.

BEICOTHYIO OTMETKY CTOAHKU ONpeAenaloT HaMepeHHeM Ha 3Hak R, .

CaeMr HaYa/I KOOPAMHAT IO OCH 1 !

Lty

AY
2

Io koopauHATaM 3HAKOB Pa3OHBOYHEIX ocell 1-4:

X =X
Y, =Y/-AY;

I
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OMNpPEAENAIOT KOOPAHHATEI CTOSHKHM M C BRICOTHOH OTMETKOH BRIMOAHAIOT CheMKy 1-12 3HakoB, koTophie
Temnephb ABIAOTCA Pa3OHBOMHON OCHOBOI MPHAMKA.

2 Ecnn Ha yAmamMenTe npuAMKa HET 3HAKOB pasbHBOUHBIX Ocei, TO PYACTKOA H3MEPIIOT BHYTPEHHHE
pasMepsl IAXTH H HAa CTEHAX Ha ORHHAKOBOH BBICOTE PA3MEqaloOT CPEIHHBI 3THX PACCTOAHHI;

1 1 1 1
Y =5S|3-14; Sy =5814-|s; S, = 5816—15; Se = 5813—16'

T. e. 3Haku 1-4 (cM. pHcyHOK 1).
KoopanHathl 3HaKoB pazOHBOYHBIX OCei:

1 o L cafg L a4l L
1[0,_5(54 +sz)], z[ L +SJ),0J, 3(0, 265, +S4)J, 4[ 65 +Ss),0).

JlONoNHATENbHEIE 3HAKH 5—]12 BHIHOCAT HAa CTEHBI H MAPKHPYIOT.

TaxeoMeTp YCTaHABNHBAIOT B LCHTPE NPHAMKA H [0 KOOPAHHATAM 3HAKOB 14 onpeaeafiorT KOOpau-
HAThl CTOSHKH U BRIMOIHAIOT CheMKY 3HakoB 1—4, BRICOTHYIO OTMETKY CTOAHKH ONpeaesaioT H3MePeHHEM
Ha3Hak R.1.

ITo monyueHHEIM U3 CBEMKH KOOPOHHATAM 3HAKOB 1—4 ompemendioT KOOPAHHATEI CTOAHKH M ¢ BBICOT-
HO# OTMeTKO# BHITOMHAIOT CheMKY 112 3HaKkoB [2].

Jid  yTouyHeHMS TIOJNOMEHHA 3HAKOB MPHMEHAIOT NporpaMMy IpeolpasoBaHHA  KOOPAMHAT
«Tpauckop». Havanenas cucrema koopouHat XY — KOOpAHHATH! 3HAKOR pa3OHBOYHEIX OCell H3 Mocnen-
Hedl cpemid. Jpyrasd cucteMa koopamHat XY, — KOOPAMHATH NPOSKTHRIX MONOXKeHH 3Tux 3HakoB 1 (0,
Y1); 20X, 0); 3 (0, 13); 4(Xy, 0), rme X, ,Y, — koopamHaTHl 3HAKOB pa3zOHBOYHEIX ocelf M3 mocnenueit
cheMkH. BHadane onpenensioT napaMeTpsl NpecdpasoBaHHd CHCTeMBl KOOPAMHAT ¢ HAYATLHEIM MyHKTOM
«enTp TkeCTH®. C >THMH MapameTpaMH npeobpazyloT koopAuHaTel XY Bcex 3HakoB 1-12 B cHCTEMY
KOOpAHHAT X ¥, . 3HaKH B cHCTeMe KOOpAHHAT X Y sABIAIOTCH pasOHBOYHOH OCHOBOMH NpUAMKa.

Jnia cheMkH TaXxeoMeTp YCTAaHABAHBAIOT HA TIOACTABKY, €¢ MOXKHO M3TOTOBHTBH M3 CTANBHOIO JHCTA,
cordyroro noa 90°, ¢ packocami. B moncraBke qomkHb OBITE OOMBIIOE OTBEPCTHE AN CTAHOBOTO BAHTA H
YeTHIPE OTBEPCTHA UL KPeIIeHHA ee K cTeHke. H2 aepesa H3roTaBNUBAIOT MApKy B BH/E MPAMOYFOJIBHOTO
napaineaenunena ¢ pasMepamu, Hanpumep, 40x40x20 MM. Ha rpaHb HakIeHBalOT CBETOOTPAKAIOUIYIO
NJICHKY M pasMeqaloT B LIEHTpe nepekpecTie. B TaxeoMerpe BHIMOMHAIOT KaNnUOPOBKY.

Ilpu zaTpynHeHNH B HaBeleHUH ¢ CTOAHOK I, — 7T, Ha 3HAKH HCMONB3YIOT AHATOHANBHMIEH OKYIAp WK
HAaBOIAT TAXEOMETP ¢ MOMOIIBIO JIazepHOTO yKazaTeld (AMHA My4a < 3 M), JlasepHelii Jiyd BH3YaNBHO
COBMELIAIOT HaBOAAILIMMH BHHTaMH ¢ CPeANHON 3HAKOB.

CreMky nH(TOBOI WAXTH BHINORHAOT ¢ cToAHOK T, — T, ¢ ycTaHOBKOM MapKy ¢ HACTHIOB K CTEHAM H
Ha YIIB 3aK1aAHRX Aetaneii H creH. KosnuecTBo cTosHOK TaxeoMmerpa MoxKeT ObITh pasHoe (2—4) H 3aBH-
CHT OT paclooKeHH 3aKIafHbIX AeTaneil B cTeHAX aXTEL

PeayneTarhl fpoBeaeHHOH CBEMKH B JajbHeHIIEM HCIONE3YIOTCA NPH MOHTaXE AHGTOBOro
obopyaoBaHuUs.

CHCOK AHTEPATYPLI
1 Hecrepenox, M. C. [lpumcHeHHe SNMEKTPOHHOIO TAXEOMETpA MANA HCMOJHHTENBHOH CHEMKR JNHQTOBRIKX wWAXT /
M. C. Hecrepenok, B. H. Bexcun // Hayka u rexuuxa. Cepun 2. Crpoutensereo. — 2015, —Me 2. — C. 38-41,

2 Kynosekan, I'. M. Cospanke reofeznyeckoro 00OCHORAHHA TIPH PEKOHCTPYKLUMH MPOMBILIASHHEIX COOPYMKEHMI /
I'. M. Kynosckan, O. H. Slkosuesa // IV Mexaynap. Hayu.-npakT, kod. — lomens : Benl'VT. — 2018. - C. 95-96.

YK 624.05
PA3EHBOYHASI OCHOBA HA CTPOUTEJILHOM ILTOIIAJIKE

I M KYHOBCKAA, O. #. AKOBI[EBA
Benapyccruil zocydapemeenutiii ynueepcuinem mpancropma, 2, I'omens

Kak u3BecTHO, B OONBUIMHCTBE CAYYACB 3aKA3UMK HA CTPOMTENBHON ILIOLIANKE COSAACT reoe3Hue-

CKyl0 paz0HBOYHYIO OCHOBY C BHIHOCOM B HATYPY FNMABHBIX WIH OCHOBHEIX pa3s0MBOYHBIX OCell 3JaHHi H

v

50



COOPYXKEHHH, KOTOpad 3aTeM NepefacTed noApsaMuKy. K akTy npriaraeTcd cxeMa pacnonokeHH Ha MeCTHO-
CTH TIOCTOAHHEIX OCERHIX 3HAKOR, KOTOPEIE 3aKPEIUISIOT NOJIOKEeHHE OCHOBHEIX Oceil 3maHuii (prcyHok 1),
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Prcynox 1 —~ Cxema 3HakoR pa3bupouHoll 0CHOBEI

Ha pyucynke 1:

ToukH 1—4 — 3HAKU NepeceveHna OCHOBHBIX Oceil;

TOYKH 5—12 — OCERBIC 3HAKH;

TOUKH 13~20 — ZONONHUTENIBHBIE 2HAKH;

Touka | — Havano cuctemt koopmuuar X7,

OcepHIX 3HAKOB Ha KKAOH OCH JO/DKHO OBITH He MeHee NBYX ¢ KOKIOH CTOPOHBI KOHTYPA 34aHHA, HO
DPaKTHYECKH OBIBAET MO OOHOMY METALTHIECKOMY UIThIpio [1].

B pazbupounsix paboTax NpH BO3BCACHHH 30aHHA IMPHMEHIIOT 2MEKTPOHHBIE TaXxeoMeTpHl. g onpe-
JENCHI TIOJIOKCHHS TAXeOMETpa Ha NepPeKphITHH (MOHTAKHOM TOPH30HTE) HeoGXOAHMA BHAHMOCTE HA
HECKOJIBKO OCEBBIX 3HAKOB, KOTOPAA 4acTO OTCYTCTBYET M3-33 CKIAAHPYEMBIX CTPOHTENBHEIX MATSPHANIOR,
BPEMEHHBIX U MOCTOAHHBIX COOPY:KeHHH, OTpaskIeHHsd CTPOHTENBHON IUTOMAAKH M GIH3KOro pacnonoke-

HHS OCEBBIX 3HAKOB K BO3BOJUMOMY 3HaHHIO.

ITocne coamanus pazGHBOYHOH OCHOBEI C OCEBHIMH 3HAKAMH HA KAMMUTAJIBHBIX 30aHHAX, COOPYKEHHAX,
6opmopax, KOMOAHAX H T. A., KOTOPhIC PACTIONOKEHB! Ha CTPOUTENBHON INIOWaAKe ¥ BHE ee, OTKpAIllMBA-
FOT AONOJIHHTENGHEIC 3HAKH B BHIE NEPECEKAIOLIMXCA PUCOK WK HAKICHBAIOT HA HUX CBETOOTPAXKAIONYIO
WieHKy. KoopanHarTe! DONONHUTENBHBIX IHAKOB ONpEeJeNioT B CHCTEME KOOPAWHAT OCEBEIX 3HAKOB He-

CKOJIBKHMH CIIOCO0aMM:
1 Ecnu Ha cxeme YEKa3zaHbi pacCTOAHHA MEXKIY SHAKaMH NEpPECCUYCHHA OCHOBHEIX OCCH W OCeBBIMH 3Ha-

KaMH WITH HX MOXKHO HEMOCPEJACTBeHHO HaMepHTh (1-5, 1-12, 2-6, 2-7, 3-8, 3-9, 4-10, 4-11), o K0Op-
AuHaTh 3HaKkoB OymyT: 1 (0, 0); 2 (b, 0); 3 (b, a); 4 (0, a); 5 (0, —s1-5); 6 (b, —S2-¢); 7 (b + 522, 0); 8 (b + 534,
a), 9 (b, a+535); 100, a+ 5400, a); 11 (=411, @); 12 (=512, 0).

a) Mo KOOpOWHATaM 3HakoB 1-12 ofparHoi reonesndyeckoli 3aceukoil ONPEENAIOT KOOPIHHATEI CTO-
SAHKH TaX€OMETPa W BBINOJHAIOT NPH ABYX KPyrax chbeMKy 3HakoB 1—12. BLICOTHYIO OTMETKY CTOSHKH
ONpeAcsIACT U3MEPEHHEM Ha 3HaK R,1;

€) 0o MOMYUEHHEIM H3 CREMKH KOOPAHHATAM 3HAKOB ONPEAENAKOT KOOPAMHATE! CTOAHKH M ¢ BHICOTHOM
OTMETKO#H BBITIONHAIOT CHEMKY BceX 3HaKoB 1-20 [2].
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2 HHorza Ha CTPOMTE/bHON MIOIAAKE HMEIOTCS TOJILKO OCEBBIE 3HAKH 5—12 (BRIKONAH KOTIOBAH) H
HEU3BCCTHH PACCTOAHMA MEXAY 3HAKaMH MepeceueHns OCHOBHBIX OCEl M oceBbIMH 3HakamH. Torma mc-

TO/IE3YIOT CHCTEMY KoOpAMHAT XY ¢ HayaloM B8 ToUKe 5, a ock ¥ coBMewaior ¢ muauei 5—10. Koopauna-
Thl CTOSHKH TaX€OMeTpa ONPSASAIOT ¢ NoMombio GyHkImM «basucy usmMepeHmaMu Ha 3Haku 5 # 10. Ilpa
OTCYTCTBHH (PYHKIUH ¢ TOUKH CTOAHKM TAXSOMETpPa H3MEPAIOT Yrol MeXAy 3Hakamu 5 u 10 1 paccrosuue
AO HHX H BBIYHCIIAIOT PACCTOAHHE d MEXIY 3HAKAMH I10 TEOpeMe KOCHHYCOB.

a) mo koopaHHaTaM 3Hakor 5 H 10: 5 (0, 0); 10 (0, d) — onpeaensnoT KOOPAHHATE! CTOAHKH H BBINO-

HAIOT CBEMKY OCEBBIX 3HAKOB 5—12.BBHICOTHYIO OTMETKY CTOSHKHM OTIPEAE/IAIOT H3MEPEHHEM Ha 3HaK R,1;
6) OT NOJyYEHHBIX U3 CHEMKH KOOPAHHAT 3HAKOB TIEPEXOaaT K koopauHaram X 7' ¢ HadanoM B Touke 1.
CaABHT Hayana KOOPAHHAT no ocu Y ;
g _h+¥+Y-a+¥,-a
¢ 4

Mo koopaHHaTaM OCEBbIX 3HAKOR 5—12;

Y/=Y-Y

1] I [

OMpPEHeNAIOT KOOPIHHATEI CTOAHKH M € BHICOTHOH OTMETKOI BBINONTHAIOT CheMKY BCEX 3HAKOB 520,

3/lna yTOUHEHMs TMONOCXEHMA 3HAKOB NPUMEHAIOT NPOrpaMMy mnpeobpazoraHis KOOPAMHAT
«Tpanckop», HauansHas cuctema koopaeHat XY’ — KOOPAMHATH OCEBBIX H AOTIOMHUTENBHBIX 3HAKOB H3
OKOHYATENBHOH CheMKH (yHKkT 16 wnn 26). Jlpyras cucrema xoopaunat X ¥, — KOOPAHHATE! IPOEKTHEIX
nonoxexHui oceBwx sHakos: 1(0,0); 2(5,0); 3(b,a); 4(0,a), 5(0,Y); 6(b,Y); 7(X:, 0%
8 (Xg, a); 9(b, 1)), 100, Xg); 11(X],a) 12(X},, 0), rae X],Y — koopauHaTel oceBbIX 3HAKOB H3
OKOHYATENBHOM CHeMKH. BHauane onpenengioT mapamMerpel fApeoOpasoBaHHS CHCTEM KOOPAMHAT ¢
HAYANBHBIM MyHKToM «LleHTp TmkecTHy». C 3THMM mapaMerpamu mpeobpasyior koopauHater XY’ Bcex
3HaKoB oT 1-20 win 5-20 B cHcTeMy koopauHat X 1, .

JONONMHUTEARHBIE 3HAKH ¢ KOOPAHHATAMH B MTyHKTAX | 6), 2 6) unu 3 aBnsiores pas6HEOUHOH OCHOBOI
HA CTPOMTE/IBHOMN Nnolaaxe.

Cnncow AnTepaTypht

1 TKII 45-1.03.313-2018 (33020) I'comesnueckne paGornl B crpourTenscTRe, (CHOBHBIE TONMEeHUI, — Biamen TKII
45-1.03.26-2006 (02250), TKII 45-1.03.106-2008 (02250) ; peen. 01.05.2018. — Munck : Muncrpoiiapxurektyps! Pecn. Bena-
pych : CrpolitexHopm, 2018. — IV, 13 ¢. : TaGn,

2 Kynopekan, I'. M. Cosaakne reomemmeckore o0OCHOBAHHS NPH DPEKOHCTPYKLUMH TPOMBILICHHBIX COOpYRXeHHT /
I'. M. Kynoeckas, O. H. Axosucsa // IV MexayHap. Hayy.-npakt. koud. — Coment : Benl ¥ T. — 2018, — C. 95-96.

V]IK 69.003

®YHKIIHHA OCHOBHBIX YYACTHHKOB CTPOATEJILCTBA
HA PAZHBIX ITIEPHOJAX KH3HEHHOI'O ITAKJIA OBFBEKTA CTPORTEJILCTBA

A C. MAKCHMOB
TlI «Hayuno-uccredosamensckuti uHcmumym cmpoumensiozo Rpouzeoocmsa
um. B. C. Banuyrozoy, 2. Kuee, Vepauna

0. O. JEMbBAHEHKO
Kuescxuil HaywonambHulii yHuGepCUmMen CIMpOUMERbCmead U apxumexmypes, Yxpaunca

Kuznenneiii UMK 00BEKTAa KAMATANBHOTO CTPOHTEAECTBA PACCMATPHBASTCA KAK COBOKYHOCTE B3au-
MOCBA3AHHEIX 3TArMoOB MOCNEA0BATENLHOTO H3MEHSHHA €r0 COCTOAHRA HITH Kak NMEepPHON BPEMEHH OT CO3/a-
Hus 00BeKTa A0 MOMHOM ero NMKBHAALMH (CHOCA, JIEMOHTAXA), B TEYCHUE KOTOPOIo OOBEKT CO3RACTCA H
(bYHKIHOHHPYET KaK MaTEPHAITEHBIN OGBEKT, 0GLEKT HOABIDKHMOCTH MITH HMYIeCTBEHHBIH komIuteke [1].
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JKH3HEHHBIA LHKT 00BEKTa CTPOHTENBCTBA MKHO PA3ACNHTL HA MISCTh NEPHOAOB: NPeANpPOSKTHBIH
nepron (HAYANBHEIHA 3aMBICEN), TMSPHOA NMPOSKTHPOBAHHA, MOATOTOBHTENBHBIN MEPHOA, MEPHON CTPOH-
TENBCTBA, MEPHO IKCTITyaTAlUM 00beKTa, Mepro PH3MYSCKOTO H MOPANEHOTO H3HOCA,

1 [IpennpoextHbiii mepHoz (HAYANTBHBIH 3aMbICeNT) — 9T0 HAYANBHBIA NEPHON, B KOTOPHIH BHIIOIHACTCA
cOOp NaHHBIX, aHATH3 OOBEKTA CTPOHTENBCTBA H MPUBIICUSHHE KPSAUTHBIX HHEECTHLIHOHHEIX CPE/ICTB,

2 Ilepuoa npoexkTHpoBaHuA — paboThl, CBA3AHHBIE C CO3MAHMEM NPOCKTHOH NOKYMEHTALWH Ha
CTPOHUTENBCTRO.

3 TIoAroTOBUTRIILHBI MepHOA — PabOTHI, KOTOPHIE AOTKHE! 00eCNeUYHBATh BOIMOKHOCTE PAa3BCpTHIBA-
HHA M OCYLIECTEIEHUs CTPOHTENBHBIX paboT [2].

4 Tlepron CTPOUTENBCTBA — COOPYXeHHe HOBOTO OOBEKTA, PEKOHCTPYKIMA, pacliupeHHe, AocTpolika,
PECTABPALIHA H PEMOHT 0OBEKTOB, BBITIOTHEHUE MOHT2XKHEIX paboT.

5 Ilepuon 3KCIUTYaTallWl o0beKTa — HCMONB30BaHHe 00beKTa 110 (PYHKIHOHATBEHOMY HA3HAYEHHIO (C
npoBeieHHeM HeOOXOMMMBIX MEPOTIPHATHEL O COXPAHSHHK) 33JAHHOTO COCTOSHHA KOHCTPYKUMIA), IO KO-
TOPOMY OH CNOcOOEH BHINONHATE 3a4aHHbIe PYHKILHH, COXPAHAA 3HAYEHHSA MAPAMETPOB, YCTAHOBICHHEIS
TpeOOBaHUAMH NPOEKTHOH AOKYMEHTALH.

6 Hepuoa Gu3HUECKOTO U MOPAJIBHOTO H3HOCA — XapaKTepUsyeTCs YXYIOIEHHEeM OCHOBHRIX KCILTYATa-
LMOHHBIX MOKasaTeneH PpU3HKO-TeXHHIecKHX XapaKTepHCTHK 3/aHHi, MPHBOAMT K NPHHATHIO PeLIeHHT O
CHOCE MITH JeMOHTaXe 00BeKTa CTPOUTENLCTBA.

Iepuoapt cOCTOAT U3 CAESAYIOMHX 3TANOB:

1 TIpeanpoekTHBIH nepyo (HaYanbHBIH 3aMBICEN):

— 4HANW3 PBIHKA HEABHKUMOCTH;

— pa3paboTka GH3HEC-TVIaHa, TEXHHKO-3KOHOMHUeCKoro o6ocHoBanua (TOIT);

— pazpabGoTka NPeABAPHTSIBHBIX KOHUENTYAIEHBIX APXHTEKTYPHBX npemnoxeHuii (311);

— HHB€CTHLUMOHHLIH aHAIH3;

— ¢unaHcoBLIf aHAMH3 H NPOrHO3 3QPPEKTHBHOCTH NPOEKTA, 3KONOMHYECKHEe ACTIEKTHI, HCCNeAOBaHHA
COLMAIBHOrO BO3ACHCTRHS;

— oopMneHne HCXOMHO-PA3PEIHTENBHOMN JOKYMEHTAIIMH;

—~ MPHUBICUCHHE KPSAHTHRIX MHBECTHHOHHEIX CPEICTR;

— BHIOOP H COTJIACOBAHME MECTa pasMellleHHs 0GBEKTa C YYeTOM IPafAOCTPOHTEIBHOTO IVIAHHPOBAHUA
TepPUTOPHH;

— NpeABapHTENIbHBIE HHAKEHEOPHO-TEONIOTHISCKHE H3HICKAHHA, TOMOTEO/IE3HYSCKAat CBEMKA YYaCTKA
o0neKTa;

— MOArOTOBKA paspelUMTENLHON AOKYMEHTALHH And ueneil pa3spaGoTKH TPOEKTHOM AOKYMEHTAIMH
(cGop MCXOAHBIX AAHHBIX V1A NPOSKTHPOBAHHUA, B TOM YHCNE I'PANOCTPOHTENLHEIX YCIOBHH H OrpaHuye-
HH#, TEXHHYECKUX YCAOBHH, COCTaR/ICHHE 3aJaHHA Ha NIPOSKTUPOBAHHS),

— BHIOOp apPXHTEKTYPHO-HHKEHEPHBIX TPYIII U1 MPOBEAeHAA KOHKYpCa;

— NOATOTOBKA TEHAEPHOMH NOKYMEHTALHH K KOHKYPCY M €ro NpoBefieHHe.

2 IpoexTipopanue:

— opraHu3auud GHHAHCHPOBAHHS,

— WHKCHEPHO-TeOIOTHYECKHE H3bICKaHIA, TONorpaduyeckie peleHns;

— paspaloTKa MPOSKTHOM NOKYMEHTALUH (TeXHHKO-3KOHOMUueCcKHe pacuersl (TOP), npoekt (IT), pabo-
quit npoekrt (PII), pabouas gokymenraums (P)).

3 floAroToBUTENBHBINA MEPHO:

— MpOXOXKASHHE 3KCMEPTH3B! TOCYJAPCTREHHON, TEXHUYECKOH, 3KOIOrHYeckoil, IKOHOMHYeCKO, 3a-
IUTHL OT YPE3BLYANHEIX CHTYAIIHH;

— MONYIeHUe paspelleHwa HA CTPOHTENLCTRO;

— CO3/IaHUe BPEMEHHOH CTPOHTENEHON HB(PACTPYKTYPHI;

— BHIGOP reHNoApANYHKA (OAPAAMHKA) OIS IPOBEISHHA KOHKYPCa;

— MOATOTOBKA TEHIEPHOM JOKYMEHTALIHH K KOHKYPCY H €70 MPOBE/ICHHE,

4 Tlepron cTpOHTENECTBA:

~ KOOPAHWHALMSA BEACHHA CTPOHTSNIBHO-MOHTAXKHEIX pabor;

— BHECEHHE KOPPEKTHPOBKH B MPOSKTHYIO NJOKYMEHTALHIO;

— KOHTPOJIb Ka4eCcTBa CTPOHTEECTBA — NpeNycMaTpUBaeT ToCyAapCTBCHHBIH, apXHTEKTYpPHBIH, aBTOp-
CKMH M TeXHUYECKYH HaA30pD;

— BNOKEHHE OTOBOPOB € HKCIUTYATALMOHHBIMH (HUPMaMH;

— BBOJ OOBEKTA B SKCIUTYATALIHIO.
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5 llepuog skennyaTtalMK ofBeKTa

— nacnopruzauns obpexra;

— obenyKuBaHHe 0OBeKTA;

— AMATHOCTHKA H MOHUTOPHHT TEXHHYECKOTO COCTOAHHA 00BEKTa;

— YTOYHAIOUIHE padoThl 10 HHAXCHEPHBIM H3BICKAHMAM ([€OJIOTHUECKUE, TE0e3HUCCKHE THAPOMETSO-
POTNOrHYMECKHE M 3KOOTHYECKHE H3bICKaHEA);

— NMPOEKTHPOBAHHE KAMHTANBHOTO PEMOHTA, PEKOHCTPYKUHH, TEXHHYECKOTO MEepeocHAUIeHUs, pe-
CTaBpaLiHy;

— TEKYLUMH peMOHT { MAITBIH, CPeIHHIT), TUIAHOBBIH, KATHTANLHBIN, ABapUAHHI peMOHT;

— PEKOHCTPYKLIHA, TEXHUYECKOE TIEPEOCHAIIEHHE, PeCTaRpaIys.

6 Iepron GpU3IMECKOTO U MOPANEHOTO H3HOCA:

— pazpaboTKa NpoeKT2 opraHA3audy paboT no cHocy win aemoHTaxy (TIO);

— pa3paboTka npoekta npoussoacrea pabor (IIIP) no cnocy (memoHTaxy) ofbekra;

— CHOC HITH OeMOHRTK 00BEKTA.

Ha kaxx10M M3 NepHOAOB KHUIHEHHOTO IIMKNA MOTYT BOSHHKHYTh PHCKH, KOTOpBIE TMPHBEAYT K KPATKO-
EPCSMEHHOI, JOJNTOBPEMEHHOH 3aIepkKKe WIH NOJHOM OCTAHOBKE OAHOrO H3 OCHOBHBIX 3TAMOB.

Prck — BOSMOIKHOCTH BOSHHKHOBCHHA M BO3MOIKHBI¢ MACIITAOBI NMOCNEOCTBHI HEraTHBHOIO BO3ACH-
CTBFA B TEYEHHE ONPEASIeHHOTO TIEpHOAA Bpemenn [3].

K ocHOBHBIM BHAAM PHCKOB HA BCEX MIEPHOAAX M 3TANaX >KHIHEHHOTO UMK 00heKTa MOKHO OTHECTH!
HEIUIATeRECNOCOBHOCTE 3aKa3ulKa; NMpaBOBOH PHCK {(OMMOKM COINMacHO ASHCTBYIOIEMY 3AKOHOATENS-
CTBY); PUCK, CRA3AHHGIH CO CNOPaMH; TPABMBI WY CMEPTeNbHEIH HCXOM; HEBBITIOJNHEHHE OIHOM H3 CTOpOH
YCTIOBHIT AOTOROPA; OIMHOKA B OCHOBHBIX NPOEKTHEIX PeIleHHAX; OLIMOKH NPH BHINONHEHHH CTPOMTENEHO-
MOHTaKHBIX paloT; HCMONL30BAHKHE HEKAYECTBEHHBIX CTPOMTENBHBIX MATEPHANIOB; 3aA€piKKa ¢ JOCT2BKOM
CTPOMTENBHBIX MATEPHANOR; 3aJCPPKKH BBIMOJHCHMT paloT; HENOCTATKH CHCTEMEl YTIPApIcHUA BCETo
npotecca; HeONaronpHATHEIE MOTORHBIE YCIIOBHA, BO3MOXKHEIC KATAK/IM3MBL, PUCK [HOTEPH MMYLIECTBA
TIPH TIoKape.

OcHoBHoOll 3ana4eii KOMaHAB! MO YIIPABRIEHHIO CTPOWTENBECTBOM U 3KCIUTyaTaliMell o0bexra spnsercs
MUHUMH3ZALAA PUCKOB Ha BCEX JTANax KUZHEHHOTO IMKIIA 00BEKTR.
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VK 336.7
COBPEMEHHBIE MPUBOK3AJBHBIE ILTOIMAAU T'OPOAOB BEJIAPYCH

H I MAJIKOB, . H. MAJIKOB
FBenopyccxuit 2ocyoapemeaenwsiii yrugsepcunem mpancnopma, 2. Iomenw

[IppeoK3anbHEIe MNCIAAM ABAAIOTCS YACTHIO IPANOCTPOHTENBHONH CTPYKTYpH! rOpoaoB. Bhimoawas
(YHKUMH ropoackux ¥ MeXIYTOpPOIHBIX HKEeNe3HOAOPMKHBIX TPaHCIIOPTHHIX Y3NOB, OHM (JOpMHPYIOT ap-
XHTEKTYPHO-KOMITOSULIHOHHEIH OONHK BaOXHOH YacTH TropoJickoro mpoctpaHcTsa. OCOOEHHO BeNHKAa HX
POJib B CTPYKTYpe KpYNHBIX M 60onbsimx ropoacs benapycn. IlpopeneHHpIH aHANH3 NPUEMOB pa3MEIIEHHS
MPUMBOK3ATBHEIX [UTOIAACH B FOPOICKHX. CTPYKTYPaxX OCHOBHBIX eJe3HOJOPMKHLIX cTaHUui benapyci B
ropopax ¢ HacencHHeM 6onee 100 TEIcAY YeoBeK MOKHO pa3fAeNnuTh Ha TPU TUMA:

— B LIEHTPE 3acTPOHKH, BOJIH3H OT MCTOPHYECKH CIOKHBIIEroct 00LIECTBEHHOO LICHTPa,;

— Ha nepu{epHn TEPPHTOPHH OCHOBHOTO 00BEMA KANIUTANBEHOH 3aCTPOHKY;

~ Ha OKpaHHe Topoa.

SpKuM NpPHMEPOM Pa3MCIICHHA NMPHBOKIAIBHOA IUIOWAAN BONM3H OT HCTOPHYECKH CIOXUBLIETOCS
061LecTBEHHOr ¢ LeHTpa Abjidercs repon MunHck. KpynHbii BOK3anBHEBIH KOMIUTEKS, HA TEPPHTOPHH KOTO-
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pOre BO3BSACHBI 3JAHHA JKEJIEIHOAOPOXKHOIO U ABTOMOOHIBHOrC BOK3AIOB, FOCTHHWIIA, HAXOAMTCA B
HeTIOCPENCTBEHHOH ONH30CcTH OT rNaBHoi ofmiecTBeHHOH MWIOMAAY CTONMUEL. CaMa MPUBOK3aAbHAA TWIO-
WAaE — 3TO FOPOACKOH TPAaHCIIOPTHEIH y2el, rie nepecekalorced MO0 HAUHHAKOTCA MAPLIPYTEI JINHHH MeT-
pOTIONHUTEHA, TPaMBas, aBTo0YCOB, TakcH. H 310 BnonHe 00BICHHMO 1A KPYNHEHEro ropoma ¢ OrpoM-
HEIM [aCCAKUPONOTOKOM U MOTPeOGHOCTRIO JOCTABKH HAa BOK3AM JTOAEH, HAUHHAIIIMX CROE MyTEMIECTRHE,
RGO paccpenOTOUSHHS H MepeMeIlieHus TPUOEIBLINX B FOPOA.

IIpuBok3anpHad mnomaaer Burtebcka M ropoackas miowank JIeHWHAa CBA3AHBI TPagOCTPOUTENBHOM
OCBIO, PONTE KOTOPOH BeimonHseT ynrua Kupoea. 3aaHHe JKeNe3HOOOPOKHOrO BOK3ANA ABJSETCA apXHTEX-
TYpHOH ROMHHAHTOMN, 3aMBIKAIOIIel MepCelekTHRY YAHILI APH ABMXKEHHH K HEMY TO 3T0H BaskHOM, HcTO-
PHUECKH CIIOAHBINEHCS MarHCTpany ¢ GynLBapoM MocepeaHHe.

IpuBoxsaneHas mmowane Moriieea, BEITAHYTaA BAONL KENIE3HONOPOXKHON MATHCTPANH, CBA3aHa C
OCHOBHO#H ynuueH ropoaa — IlepBoMaticko#i, — rae c(hopMUpOBaHE HCTOPHYECKAd 3aCTPOKa, JOCTATOUHO
MPOTAKEHHBIM OTPE3KOM BTOpocTeneHHOH yiuilbl. Tak ke, kak H B BpecTe, pasMenieHse NpHBOK3aIbHON
[UTOLIAAM Ha TPAHHULIE HCTOPHYECKOH 3aCTpOHKH He cO3HaeT YCJIOBHH 1A rApMOHUYHOTO H MONMHOLIEHHOTO
BNHSIHHA Ha POpMHUPOBAHKHE OCHOBHBIX aHcambneii ropoa.

[Mocneauuii ThN — pasMellicHHE IPUBOK3ATILHOH [UIOLIAAK HA OKpaHHe ropofa, Koraa pa3sUTHe ropofia
B CHIIY pPsiIa NpPHYHH IO OTHOLIEHHIO K JKEIE3HOJOPOKHBIM IYTAM LU0 ¢ OAHOM CTOpoHLL. B KauecTBe
TpHMepa HazoBeM ropoa Peuwuy [omenkckoll obmact. PasMeledserii Ha npaeoM Gepery pekn Juenp
ropoa NpoTAHYJICA JIEHTOH BIONE NpaBoro Gepera.

BeisiBlIeHHBIE HAMH THRBI Pa3sMENICHMA MPHBOK3ATBHBIX TUOM@AAEH B TPafOCTPOMTEIBHON CTPYKTYpe
CNeyeT AOTIONHUTE OCOOEHHOCTAMH IIAHMPOBKH IUIOMANeH, X KOH(pHIypalHel, CBA3BIO ¢ FOPOACKHMH
MarHcTPanIMH ¥ THIIAMH 30aHWH, GOpMHPYIOIINX aHCaMOIIN IIOAnCH.

Heropus popMHpOBaHHA BOK3AJNBHEIX KOMIUIEKCOB HANOMKIUI2 CBOM OTMEYATOK HA COBPEMEHHOM Iia-
HMpOBOYHOM ofJHKe IIomaaei. be3 Tpyia MOKHO BEICTHTS TpH BapHaHTa UX. (popmupoBanna. [lepserii —
pa3BHTas B NPAMOYIOJBLHOM MOCTPOSHHH BAOJE XKEJIEIHOAOPONKHEIX IYTEH, ¢ NpHMBIKatoweli no apyro#
CTOPOHE MPHBOK3ATBHON yaHLeH, NOCTy:KHBIICH OCHOBOH IS &¢ TEPPHTOPHUANILHOTO PasBUTHA. TaKOBEI
nnomagy g Morunese 1 FNomene.

Bropoii BapuaHT — ApKo BbIpaxkeHHsIe TOINAAM TYIMKOBOTO THIIA, 3aBepIIAlOIHE ONHY-JBE TTaBHEBIO
ynuusl ropoaos. Kak npaewio, dopMa 3THX Iuiolanek, orpaHHMUeHHasA ¢ TpeX CTOPOH 3MaHUAME H COOpY-
JKESHHAMM, BKJHOYAs BOK3aM, OnH3ka k keagpaTy. K TakoMy THITYy OTHOCATCA [PHBOK3AIbHEE IUIOIIAMH I'0-
ponoe I'omena, Brrebeka u I'poano.

TpeTuii BapHaHT — OCTPOBHbIE IIOHIANH, pa3MelleHHLIE HAa TEPPUTOPUH, OTPaH