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YK 624.21

BAMBYK KAK HOBbII CTPOUTEJIbHBIN MATEPHA.T
JJIsI MOCTOB

Amunceenxko /. I'., Kambeicka A. O.
(Hayunsrit pykoBoaurens — [lactymkos B. I'.)
Kadenpa «Moctsl u Tonaemn» BHTY

AnHoTanus

B mocnenHee BpeMs TpagULIMOHHBIM KUPNUYY U OETOHY MBITAIOTCS
COCTaBUTh KOHKYPEHIMIO ApYrue (II0Ka HEeTPaIULMOHHBIE) CTPOUTENb-
HBIE MaTepHaibl, U3 KOTOPBIX MOXHO BO3BECTH -HEIOPOIUE, JTOBOJIBHO
MPOYHBIE, JIETKUE KOHCTPYKIMHU. B naHHOH cTaTtbe TOHAET pedb o Gam-
OyKe 1 ero NpOYHOCTHBIX CBOWCTBAX.

Kak u3BectHo, 6aMOyK — 3TO OO0JIBIIOE MOACEMEHCTBO OONBIINX 371a-
KOBBIX TpaB. Jlerok, o0Omagaer Xopoueil BOJOHENPOHUIIAEMOCThIO. SIB-
JSIeTCS CaMbIM OBICTPOPACTYIIMM pAaCTeHHEM Ha 3emiie (32 CyTKH MOXKET
BBIpacTH Oombile, yeM Ha 1M!); JOCTHUTAeT 3peroCTH B HECKOJIBKO pa3
ObIcTpee, 4eM JiepeBbsi TBEpABIX MOpod. ClnaBuUTCS CBOEH MPOYHOCTHIO,
CPaBHUMO# cO cTayiplo. IMEHHO HPOYHOCTHBIE XapaKTEPHUCTHKH 3TOTO
Martepuaia Mbl U HCCIIEIOBAIH.

Paccmorpum 6amOyk mobmmxe. Ha pucynke 1 ykasanel wactu 6am-
OykoBoro craoiia. B Mexmoysnuu 3TOT MaTepuan HanOosee NpoyYeH Ha
C)KaTHe M pacTsDKeHUe. IMEHHO B 9TOM MecTe M MIPOBOASATCS UCIIBITAHUS
Ha TPOYHOCTh. Y3eid He Tak mpoueH. [IpounHocts 6amOyka Taxxke 3aBH-
CHUT OT HampaBiCHUs MPHUIOKEHHOW CHiibl. BonokHa crpynmupoBaHbl B
MEXIOY3NUAX MapauieIbHO OCH CTBOJIA. DTH BOJIOKHA U JIpyTHE MaTte-
pHaJIbl COMPOTHBIISIOTCS CKATHIO M PACTSDKECHHIO BecbMa S (GEKTHBHO B
MEXI0Yy3MusaX. Ecnu ucnpiTaHne MPOBOJMTCS C Y3JIOM, TO pa3pyLICHHE
HOPOUCXOIHT IIPH Topas3no Ooiiee cmaboM BO3AEHCTBUM. 3HAs 3TO, MBI
PELININ HCCIIeIOBAaTh NPOYHOCTHBIE XapaKTePUCTHKN OamMOyKa.

HUrak, ObUTa TpoBepeHa MPOYHOCTh 00pasioB OamOyka(d ~ 25-55mm
u L ~170-270 mM) Ha pacTsbkeHHe, cKaThe M M3Tu0. MBI TIORKCIIepH-
MEHTHPOBAIM M JjBa 00pasia, KOTOpPBIC MCHBITHIBAINCH HA CKaTHe, 00-
MOTaJIA KJICUKOU JICHTOU (TaKkoe CBO€OOpa3HOE apMUPOBAHHUE).
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Pucynok 1 — Yactu 6amMOyKkoBOTrO CTBOJNIA

[Ipu pacrsxennn oOpasma HaOMIOAAETCs, YTO C yBEIWYCHHEM Ha-
TPY3KH Ha HEM TOSBISIFOTCS MPOOIBHBIE TPEUIHMHBI U XOTh 00pasell yxe
(baKTI/IT-IeCKI/I IMOBPEKACH, OH BCC paBHO MPOAOLKHUTCIIBHOC BPEMS BbI-
JIEPKUBAET HapacTalollee pacTATUBAIOIIEE yCHITHE.

[Ipu cxxatum oOpasiia HAOIIOJASTCS, YTO B KAKOW-TO MOMEHT BpeMe-
HU HACTyIaeT WHTCHCHBHOC BO3PAaCTaHHE CIKUMAIOIICH CHIIBI M HaOJIro-
JTACTCS YACTHYHOE pa3pyIIeHHe 00pasiia, HO €ro TaK U He YJIaeTcs JI0Be-
CTH JIO TIOITHOTO Pa3pyIIeHus JOBOJILHO oiro. Ho Bee-Taku pe3ynbTaThl
WCIBITAHAY HE ONpaBIaIM HAINX OXHIaHWUA. baMOyk okazaicst He Ta-
KMM IIPOYHBIM, KAKUM €T0 ONUCBHIBAIOT B JauTeparype. Jlaxxe NONOJIHU-
TEIhHOE «apMUPOBaHWE» HE ChIrpalio HUKakod ponu. Ha xommbrotepe
OBLT MOCTpOeH Tpaduk (pHC. 2) 3aBUCUMOCTH CKUMAIOIIETO YCHIIAS OT
nedhopmarum.
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PucyHok 2 — 3aBUCHMOCTB COKMMAIOIIEH CUITBI OT Aedopmaliun oopasia

Ho cnemyer otMeTuth TOT (hakT, 4TO OOpPA3Ibl JJIs UCIBITAHHUS HE
UMENU CHEeIUaTbHOW 00pabOTKH,  XapaKTepU30BAIUCh HAIUYUEM Tpe-
UIMH U HEPOBHOCTHIO MONEPEUHOTO CEUEHHUS, YTO MEMIAJI0 PABHOMEPHO-
My pacrupefeNeHHI0 Harpy3Ku Ha oOpaser. [y mpumepa mpodHOCTHBIE
cBOlicTBa OaMOyka OBLTH CPaBHEHBI C aHAJIOTWYHBIMU CBOHCTBAMH CO-
CHBI U aJTIOMUHUA.

Tabmuma 1
HaumenoBanue | ITlpouHocTs IIpounocTh IIpounocts
Marepuana Ha pacTsiKe- Ha CKaTwue, Ha U3ruo,
Hue, Mlla MlIla Mlla
CocHa 110-116 40-49 70-92
Bambyx 35-40 90-115 ~106
3akIoucHue

3Has MOJIOKHUTEIbHBIC KauecTBa 6aM6yI<a, MOXXHO CACJIaThb BBIBOJ O
TOM, YTO MOCTBI, MIOCTPOCHHBIC M3 3TOr0 Marcpuajia, MOTYT OBITh pac-
CMOTPCHBI B Ka4YE€CTBC AJIbTCPHATUBLI JK€IIe300€TOHHEIM U CTaJIbHBIM,
TaK KaK ABJIAIOTCSA OKOJOTUYCCKHW YHMCTBIMU, boiee JACIICBBIMH M JICTKO-
BO3BOAVWMBIMH.



JIUTEPATYPA
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http://dspace.mit.edu/handle/1721.1/76122

3. Hosoctu BreTHama - 2006-2013 -
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YK 624.21
MOJAEJIMPOBAHUME MOCTA CYTYH

Boryx A.IO.
(Hayunsrit pykoBoautens — SIkoBieB A.A.)
Kadenpa «Moctsl utoraenn» BHTY

AnHoTarus

B nanHol paboTe mpexactaBieHa WHPOPMALUS O KHUTAHCKOM MOCTE
«CyTyH», a Takxe NperocTaBiIeHbl (Gaiiabl ¢ N300paKEHUEM CMOZECIIH-
poBaHHOTO MOcTa B miporpamme «AUutoCAD 2010»

CyTyH - 3TO BaHTOBBII MOCT, KOTOPBIN COEIUHSIET KUTAHCKHE TopoJia
Yanmy w HaHbTyH, pacrionokeHHbIe B AenbTe p. SHIBH (mpuropox
Cywkoy). MoCT MOIy4YnsI CBO€ Ha3BaHHE IMyTEM CpallUBaHUs Ha3BaHUI
ropojioB Cywkoy n HanpryHa. Moct umeer miuny 8206 M., ceMb Tpo-
JIETOB U Kpenurcs nuioHamu. LlenTpanbHblii mposietr umeeT muHy 1088
M. Breicora munonoB Mocta CyTyH coctasisieT 306 M. U yCTymaeT JHIlb
BUaayKy Mmuifo. A nnuHa nmponé€roB ycTymaeT TOJBKO MPOJIETY MOCTa
Axacu-Kaiiké.

Bucsanii BanToBBI MOCT CyTyH(pHC. 1) COCTOWT M3 ABYX MHJIOHOB,
KOTOpBIE COEOUHEHBI C JIOPOXKHBIM IIOJIOTHOM C TIOMOIIBIO BAaHTOB -
MPSIMOJIMHENHBIX CTAJIbHBIX TPOCOB. B oTinmune ot MOCTOB, Tlie AOPOXK-
HOE TIOJIOTHO NIEPXKHTCSI Ha BEPTUKAIBHBIX TPOCAxX, MPUKPEIUIEHHBIX K
MPOTSHYTHIM 1O JIMHE MOCTa HECYIIMM TpOcaM, y BaHTOBOTO MOCTa
CyTyH Tpochl (BaHTbI) COEAUHAIOTCA ¢ MwiIoHaMH. OJHUM U3 Tpeumy-
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HIECTB TaKUX BAHTOBBLIX MOCTOB SABJIACTCA HCIIOABUXXHOCTHL HJOPOKHOIO
IIOJIOTHA.

Pucysok 1 — o6umii Bua mocta «CyTyH».

Moct CyTtyH moctpoeH ¢ npuMeHerrneM RM mporpamMmmHoro obecre-
YeHUs1 U CIOCOOCH BBIICPKUBATH 3EMIICTPSICCHUS W LyHamH. Emy He
CTpaIllHBl TyMaHbl, Tal(yHbI, TOPHAAO U MPOJODKUTEIBHBIC TPOIUYE-
CKHe TOXAA. MOCT TIpoIIeNn CIOXKHBINA anamu3 4D mnHaMIYecKoro moBe-
JeHrs1. DTO MOMOTJIO CO3/aTh MOCT, 3aIUINEHHBIA OT CHIBHBIX BETPOB,
KOTOPBIA MOKET BbIAEpkKaTh Harpy3ky B 50 000 ToHH.

DTO OTHOCUTEIILHO HOBBIM BaHTOBBIM MOCT. Ero crpoutenbcTBo Ha-
gajoch B mroHe 2003T. W MpomoipKanoch maAth jeT. OduimaibHoe oT-
KpeITHe Mocta coctosanoch 30 umrons 2008r. Ilepeesn u3 Illlanxas no
Hanpryns, 6narogaps mocty CyTyH, COKpaTHJICS Ha TPH daca. 3alycK B
9KCIUTyaTalldi0 3TOr0 MOCTa CTajl MIOBOPOTHBIM COOBITHEM AJIsI ropoza
HanbTyHb, KOTOPBIH cTan Oyvke K JenbTe p.SIHI3E 1 OoJiee MpUBJIeKa-



TEJIGHBIM JJIS1 HHOCTPaHHBIX HHBECTOPOB. MocT CyTyH Takxe crocoOcT-
BY€T JalbHEHIIEeMy pa3BUTHIO OeTHBIX CeBEpHBIX pailoHOB LI3gHCYy.

CTpOUTENIBCTBO MOCTa MOTPEOOBAIO KANMTAJIOBIOXKCHUI B CyMMe
6omee 1700 muH. momtapoB. Monens Mocta «CyTyH» BBITIONHEHHAs B
«AutoCAD 2010» (puc. 2)

3akirroueHne

Ceituac MocT CyTyH - 3TO €JUHCTBCHHBIH BaHTOBBII MOCT B MHUpE,
KOTOpBIM MMEET TaKOW JJIMHHBIA OCHOBHOW IpojeT. Takike MOCT 3aHH-
MaeT BTOpOE MECTO B MHUpe€ 1O BbicoTe mIoHOB. B 2010 . co3marenn
MOCTa MOJy4nIu Harpamy 3a Jloctmkenus B Hayke oT OOmiecTBa rpax-
JAHCKUX WHXEHEPOB AMEPHUKH.



JIMTEPATYPA
1. http://www.mossty.ru/samyi_bol most7.php
2. http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%82%D1%
83%D0%BD
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BHEIIHEE APMUPOBAHUE IIPETHAIIPAT' AEMbBIM
YIJIEPOAHBIM BOJIOKHOM

BoraHoBckumii A.A.
(Hayunsrit pykoBoautens — [lactymxkos B.I'.)
Kadenpa «Moctsl u Tonaenn» BHTY

AHHOTaLUS

B nmamHOM mokiaze paccMaTpHWBAETCs BOMPOC O MPUMEHEHUU yTJie-
POMHOTO BOJIOKHA C MpPEABAPUTEIHHBIM HANPSXKEHUEM IPU BHEIIHEM
apMHPOBAHUU CTPOWTEIBHBIX KOHCTPYKIUH. ByayT paccMmoTpeHsl ero
TEXHUYCCKUE XapaKTePUCTHKH, 9JKOHOMUYECKAs IeIeCO00pa3HOCTh
MIPUMEHEHUS TAHHOTO MaTepHalia, a TAK)KE OCHOBHBIC HAIIPABJICHUS €T0
MPUMEHEHUSI.

B nacrosimee BpeMs CTaHOBHTCS Bce 0Oojiee MOMYJISPHBIM ( B 4acT-
HoctH B Poccuiickoii denepanny ) BHEIIHEE apMUPOBAHUE C IIPUMEHE-
HHEM BBICOKOIPOYHBIX MaTEpPHaJIOB — YIJIEPOIHBIX BOJOKOH. JlaHHBIE
MaTepuanbl MOTYT HCIIONB30BATHCA KaK MPH PEKOHCTPYKLIWHU CYIIECT-
BYIOIIUX COOPY>KEHHI , TAK U MPU CTPOUTEIHCTBE HOBBIX BHICOKOOTBET-
CTBEHHBIX COOPY>KEHHH.

l.TexHnyeckue XapakTepPUCTUKU YIJIEPOJHOIO BOJOKHA . (UCCIerye-
Moe BosiokHo FIDARM).

Vrneponuas nenra FIDARM BeimyckaeTcs msTH TUIOB B 3aBHCHUMO-
CTH OT IUIOTHOCTH MaTepuana. HoMUHaIbHBIE TEXHUUECKHE XapaKTEepH-
CTHUKH TIpeACTaBJIeHbI B Ta0mmel.


http://www.mossty.ru/samyi_bol_most7.php
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%82%D1%83%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%82%D1%83%D0%BD

Tabmuma 1

Tun Ilupuna, | IloBepx- Pacuer- Mopnynb IIpou-
TKaHU MM HOCTHas Has TOJ- yIpyro- HOCTb Ha
IUIOT- muHa, MM | cty, ITIA | pacTsike-
HOCTb, nue, ['TIA
/M
Tape- 300 200 0,38 230 4,0
200/300
Tape- 300 230 04 230 4,0
230/300
Tape- 300 300 0,5 230 4,0
300/300
Tape- 300 350 0,55 230 4,0
350/300
Tape- 300 530 0,7 230 4,0
530/300

2.IlpenBapurenbHOe HANPSHKEHUE YIIIEPOAHOH JTESHTHI.

[Ipy oMo yriepoAHON JIEHTH MOXKHO PELIaTh CIEeXyIONIe 3aa-
H:

e  YCTpaHATh OIMOKK IPOSKTUPOBAHKS M UCTIOIHEHHS PadoT;

e [lpm yBenmMueHNN pacyETHBIX HATPY30K yBEINYMBATH HECYIIYIO
CIOCOOHOCTH KOHCTPYKIINH;

e  PeKOHCTPYHpPOBAaTh COOPY)KEHHSI M YCTPaHITh IMOBPEXKICHUS,
BO3HUKIINE P SKCILIYaTaLlN COOPYKCHUSL.

Takne JIeHTHI JOBOJTBHO JIETKH B IIPIMEHEHHH, HE TPEOYIOT OONBIINX
3aTpaT BpeMeHH H Tpyda. PaGoThl MOXHO MpPOBOAMTH 0€3 OCTAHOBKH
9KCITyaTalyy 31aHHH U COOPY KEHHIH.

[lepcneKTVBHBIM HampaBiCHHEM MAJsl JAaHHOTO MaTepHuaja sSBISeTCs
NPUMEHEHUE YIJIEPOJAHON JIGHTBHl C IMPEJBAPUTEIHHBIM HANPSHKEHUEM.
3TO MO3BONUT NPUMEHSTH €€ MPU PEMOHTE MOCTOBBIX COOPYKEHHH, KO-
TOpBIE UMEIOT UIMHBI MPOJICTOB OOJIBIIE ,Y€M B KHJIBIX U IPOMBIIUICH-
HBIX 3JaHUAX. JJaHHAs TEXHOJOTHUS 3HAYMTEIFHO YMEHBIINT MaTepHalb-
HBIE 3aTpaThl HA PEKOHCTPYKIIUIO COOPYKEHUI, a TAKIKE COKPATUT CPOKU
npoBeIeHHs PadoT.
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Pucynok 2 — Cucrema 1 HaTSHKEHUSI yTIIEPOAHON JICHTHI

3axio4yeHue

Xotenoch Obl OTMETHUTH , YTO NIPUMEHEHHE TaKHX CHCTEM B HACTOS-
mee BpeMs akTyansHo a1 PecmyOnuku Benapyce, Tak kak MOsSBUIach
ocTpas HEOOXOOMMOCTb YCHJICHHs CYIIECTBYIOIIMX TPAaHCIOPTHBIX CO-
OpPYEHHI B CBSI3U C YBEJIIMYEHUEM JOIYCTUMOM Harpy3ku Ha JOPOKHOE
IIOJIOTHO OT aBTOTPAHCIIOPTHBIX CPEICTB.
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JIUTEPATYPA
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CKasl HaIMOHAJIbHAS HAHOTEXHOJIOTMYECKasl CETh [DJEKTPOHHBIA pe-
cypc]. — Pexum nocryma :http://www.rusnanonet.ru/goods/68659/ . —
Hara nocryma : 10.04.2013.
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StressHeadPrestressing System // Corporate Constraction Ne 9/2004
[@nexTponHbIiiHcTOYHUK]. - Pexummoctymna
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YK 624.21
CIIOCOBBI OBOT'PEBA MOCTOBBIX COOPY KEHUI

BorsHOBCKMIT A A.
(Hayunsrit pykoBoaurens — [lactymikos B.I'.)
Kadeapa «Moctsl u Tonnenn» BHTY

AnnoTanus

B nanHoM aokiiaze roBOPUTCS O MEPCIECKTUBHOM HANPABIECHUHU B CO-
JIep>KaHUH MOCTOBBIX COOPYXEHHUH, KOTOPBIE €XKEroJAHO MOJABEpPraroTcs
BO3NIEHCTBHIO OTPUIIATEIHHBIX TEMIIEpaTyp. bymer paccMoTpeH Bompoc
0 IPEAOTBPALICHUH MOABICHUS HAJICAN HA MTPOE3IKEM YaCTH MOCTOB.

Ha ceronHsimHuii IeHb HE MEHEe BaXKHBIM JJISI CTPOUTENIEN CTaHO-
BHTCS BOMPOC JKCINTyaTallMl TPAHCIIOPTHBIX COOPYXKEHUH, KOTOpHIE
MOABEPTAIOTCS CaMBIM HETPUATHBIM BO3JIEHCTBUAM. Pa3pyiienne KOHCT-
PYKIIUN TIPOUCXOIUT HE TOIBKO OT MEHCTBUSA OOJIBIHMX THHAMHUECKHX
Harpy3oK, HO ¥ OT TOMaJaHus Ha COOPY)KCHHsSI MECYaHO-COJIEBBIX CMe-
ceid, KOTOPBIMU MOCBHINAETCS €3/10BOE MOJOTHO B 3UMHUI NEPUOI.
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1.Beiroga ot npuMeHeHus: 000TpeBa MOCTOBBIX COOPY KEHHI.

VYcraHoBKa cucTeM 000rpeBa Ha COOPY’KEHHS JAHHOTO TUIA T03BO-
JISIeT JOOUTHCS CIIeTYIOIIETrO:

e  VYBenuuyeHHE CpPOKa CIyKObl KOHCTPYKIIHIT;

e  lcknrodyeHue NMOSBIEHUS HAJEAH HA IPOE3KEN YacTy;

e  OtcyTcTBHE HEOOXOAWMOCTH IMOCHIIAHUS TMPOE3KEHW JacTH Iec-
YaHO-COJIEBBIMU CMECSIMHU.

Ha nanHOM 3Tamne pa3BUTHS MUPOBOM SHEPTETUKU HENB3sI TOBOPUTH O
9KOHOMMYECKOH 11e1eco00pa3HOCTH JAHHOW HIEH , HO KaK MEPCHEeKTHB-
HOE HAIpAaBJIEHUE B HKCIUIyaTallUd MOCTOBBIX COOPYXEHHH 3Ta uies
HMEET MIPaBO Ha JKU3Hb.

2.Mcnonp30BaHue reoTepMaibHBIX MCTOUYHUKOB SHEPrHu AJIsi 00Or-
peBa MOCTOBOI'O COOPYKECHHSI.

I'eorepmanbHas 3HEpreTHKa OCHOBAHA HA NPUHLUIE UCIIOIb30BAHMS
SHEPI'UM,3aJETA0EN B Heapax 3eMiH. JJOCTOMHCTBOM Takoro BHUAA
SHEPIUH SBISIETCS €€ HEHCUepIacMOCTh W< IIOJIHAS HE3aBHCHMOCTH OT
YCJIOBHM OKPY>KAIOIIEH CPEAbl, BpEMEHHU CYTOK U TOZA.

[Ipu ncnonp30BaHMM JAaHHOTO THIA HEPTHU AJI HALIUX COOPYXKe-
HUH MBI HE HAHOCHM ITPAKTHYECKH HUKAKOTO Bpeia OKpYXKalolleh cpene,
a TaK)Ke CMOXKEM COKpPaTHTh (PMHAHCOBBIE 3aTPaThl HA TPAHCIIOPTHPOBKY
SHEPru K OOBEKTY M Ha caMy SHepruio. To ecTb Mbl TPaTHM CPEICTBa
TOJIBKO Ha YCTAaHOBKY.

3akiroueHue
Ha wmoli B3risy IpEMEHEHUE CHCTEM 00O0TpeBa MO3BOJUT TPOJIUTh
JKU3HB HAIllUM COOPYKEHUSIM.

JINTEPATYPA
1. I'eotepmanbHas sHEepreTrka // Bukunenust [DIeKTpOHHBIN pe-
cype]. — Pexxum nocrymna : http://ru.wikipedia.org/wiki/I"'eoTepmanbHas
sHepreTuka . - Jlata goctyna : 19.04.2013

2. UzHOCOCTOlIKOE 000TpeBaeMoe MoKphITHE // Poccuiickast HaImo-
HaJlbHas HAaHOTEXHOJIOTHYecKas ceTh [ DNEeKTPOHHBIN pecypce |. — Pexxum
JOCTyma

-http://www.rusnanonet.ru/nanoindustry/construction/constr application/
bridge_apatech/#title . — Tara mocryma : 19.04.2013.
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YK 624.21

AHAJIN3 PEKOHCTPYKIIMUU MOCTA YEPE3
P.I'YTJISIHKA HA A/J P-43 TPAHULIA P® - UBALIEBUYH

BaiitoBuu A.H.
(Hayunsrit pykoBoaurens — [lactymikos B.I'.)
Kadenpa «Moctel u Tonaenn» BHTY

AnnoTanus

Ha mpumepe mocra uepes p. ['yrnsaka Ha kM 139,289 aBronoporu P-
43 rpanuua Poccuiickoit Penepanmn—Kpruues—bobpyiick—BaueBnun
paccMOTpeHa PEeKOHCTPYKIHUS JKEIe300€TOHHBIX MOCTOB € JuadparMeH-
HBIMH IIPOJIETHBIMU CTPOSHUSIMH.

B Pecniy6muke bemapycs npubiau3utensHo 177 KM MOTOHHBIX MOCTOB
W MyTenpoBoaoB. HanbonpnieMy MopaabHOMY M (H3HYECKOMY H3HOCY
MOJBEPKEHBI COOPHBIE MOCTHI C HPOJICTHBIMH CTPOCHUSMH H3 0ajokK,
0o0BeIMHEHHBIX MEXIy coOoi mo amadparmam Ha cBapke. Cambie pac-
nmpocTpaHeHHbIe Tabaputhl 50-u jetHer maBHocTH -7 1 I'-8 U mpoekT-
HBlE Harpy3KH TMpeTepIieNd MOpallbHBIA W3HOC. JIIs COBpeMEHHOTo
TPaHCIOPTHOTO MOTOKa Tpebyrorcs radaputel [-10, I'-11,5 u Gonee n
KOJIECHBIC Harpy3ku kiacca A-14 HK-112, LM.

HawnbGonee pacmnpocTtpaneHHble MedheKTh JAHHOTO THIIA MOCTOB, KO-
TOpBIE MOTYT NPUBECTU K CHIKEHHUIO IPpy30mnoabeMHOcTH 110 40%:

—  TPOCaaKH OIop;

—  CHos3aHue KOHIIOB OAJIOK ¢ HacaZoK OIop;

—  IPOJIOMBI TIOJIOK OaJoK;

—  OTOJICHHUE U MOCIIeAYIOIas KOPPO3Hs apMaTyphbl;

— _pa3pbIBBI CTHIKOB JHadparm.

[Ipu pexkoHCTPYKIMHA TaKWX MOCTOB CTapaloTCsi MaKCHMAIIbHO FC-
HOJIb30BaTh CYIIECTBYIOIINE OCHOBHBIC HECYIIME KOHCTPYKIUU. OXHUM
U3 TaKUX CHOCOOOB SIBJISICTCS YCHUJICHHUE C YCTPOMCTBOM JKEJIe300€TOH-
HOW HAKJIAJHOH IUIUTHI, KOTOPBIM U OBbUI IPUMEHEH NPU PEKOHCTPYKIIUU
Mocrta 4yepe3 p. ['yisiHka Ha aBromopore P-43.
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Pucynoxk 2 — [IpuHumnuanbpHas cxema yCTpOUCTBA MOHOJIMTHON HAKIAJHOM IUINTHI.

VYcusnenne 0ajaok MPOM3BOIUTCS KeJIe300€TOHHOW HAKIAaJHON IUIH-
TOM, KoTopas oObenuHseT OalKu B €AMHOE NpOoJieTHOe cTpoeHue. Ha-
KJIagHas TUITA apMHUPYETCsl IByMs apMaTypHBIMH CETKaMH, KaK IOJIKa
basok Oe3muadparMeHHbBIX MPOJICTHBIX CTPOCHUH. [{ist mpenoTBpalieHus
C/BUTa U 00ECIICUCHNsI COBMECTHOM pabOThI, HAKJIaaHAS TUTUTa 00BEIH-
HeTCsl ¢ OalKaMH C MOMOINBIO aHKEPOB M TETJICOOPAa3HBIX BBITYCKOB.
Pa3priBel 10 radparMaM He BOCCTAHABIMBAIOTCS W3-32 HX PEMOHTHOM
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HenpurogHocTy. s ymmpenus rabapura, ¢ AByX CTOPOH JA00aBISAIOTCS
C YIIMPEHUEM PUTENS U TENa ONOPEI.

Pacdyer mpoyHOCTH HOPMAaJIBHBIX CEYEHUH H3THOAaEMBIX 3JIEMEHTOB,
YCHJIEHHBIX HapallliBaHUEM CXaTOH 30HbI POU3BOJUTCS U3 YCIOBUS:

M < f,A(d+h —05X), 0

rae fyq — pacueTHOE conmpoTuBIICHHE HEHANPATAEMOI apMaTypHl;
A — IIoniaap cevyeHus HeHarpsraeMoi apMaTypebl;

d — pabouast BbICOTa COOPHOTO CCUYCHUS;

h1 — ToNmMHA MOHONWUTHOW TUIUTH! YCHIICHUS;

X — BBICOTA CYKaTON 30HBI.

2 3 b
/ﬁ / fcd
____________ %
S
M \\i i// o
b N W o

fydAs N:
As

Pucynok 3 — PacueTHas cxema yCHIINi HOPMaJIbHOTO CEYSHHUS M3TU0AeMOTr0 JIeMEeH-
Ta, yCWIEHHOTO HapaIlliBAaHUEM CXKAaTOH 30HBL | — Oanka mpoJETHOTO CTPOCHHUS; 2 —
MOHOJIUTHASI IUINTa YCUIICHNUS; 3 — TPaHUI[A CIEIUICHUSI MEXKy CTapbIM U HOBBIM O€To-

HOM.

3akmoueHue

PexoncTpykius Mocra depes p. I'yrnsanka Ha aBTogopore P-43 rpa-
Huila Poccuiickoit denepannn—MBaneBuun ¢ UCMOIb30BAHUEM MOHO-
JIUTHOW HAKJIAJHOM TJIMTHI MO3BOJUIIO MAaKCUMAaJbHO HCIOJb30BaTh Cy-
IIECTBYIOIINE KOHCTPYKIMH MOCTa, 3HAYMUTEIEHO YMEHBIIUTh KOJIHYe-
CTBO HOBBIX 0aJIOK M 00beM paboT Ha CIielUaNbHbIE BCIIOMOTATeNbHBIC
COOPYKEHUS U yCTPONCTBA IIPU IEMOHTAKE U MOHTaXKE.
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YK 624.21

AHAJIN3 NCITOJIB3OBAHUSA CUCTEM INPE/IHAIIPSXKE-
HUSA B TPAHCIIOPTHOM CTPOUTEJIBCTBE

Baiitosna A.H.
(Haywunsrit pykoBoaurens — [lactymkos B.I'.)
Kadenpa «Moctbl u TorHEM» BHTY

AHHOTAUA

PaccMoTpeHBI W TIpOaHATM3MPOBAHBI CIOCOOBI 3aJaHUS TIPEIBAPH-
TETHLHOTO HAMPSKEHUS KOHCTPYKITUSAM TIPH CTPOUTEIHCTBE TPAHCIIOPT-
HBIX COOPY>KEHUH,

OCHOBHBIM HEIOCTAaTKOM OOBIYHBEIX KEIe300€TOHHBIX KOHCTPYKIIHIA
U DJIEMEHTOB, MIPUMEHSEMBIX B CTPOUTEIBCTBE, SIBISICTCS] UX 3HAUUTEIb-
Hasi Macca ¥ BO3HMKHOBEHHE TPEIIUH B OETOHE Ja)Ke MpH HEeOOIBIINX
HanpsDKeHMSIX B apMmarype. [lomokurensHbie pe3yabTaThl Ha MyTH TIpe-
OJIOJIEHUS] ATHX HEIOCTATKOB OBUIM IOJIYYCHBI JIUIIb C BHEJIPCHUEM B
MIPAKTHKY CTPOUTEIHCTBA MPEIBAPUTEIHHO HAMPSHKEHHOTO KEJIe300€TO-
Ha. [IpeaBapuTenbHOe HampspKEHHE apMaTypHOW CTand, U o0xkarue Oe-
TOHA 3HAYUTEIIEHO TOBBIMIAIOT TPEIIUHOCTOUKOCTD DJIEMEHTA.

s co3nanus mpeaHanpsKEHHBIX KOHCTPYKIMM B MMOCTPOSUYHBIX YC-
JOBUSIX TNpUMEHSIOT cucteMbl mpenaHanpsbkenuss FREYSSINET wu
DYWIDAG. J/laHHBIE CUCTEMBI HCIIONIB3YETCS KaK JIs BHYTPSHHETO, TaK
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W JUI BHEIIHETO MpeJHaIpsDKeHUs, CO CleruieHneM win 6e3 Hero. [Ipe-
UMYIIECTBAMU X SIBIISICTCA:

—  KOMIIAaKTHOCTH JIEMEHTOB U HEOOJBIION BEC JOMKPATOB;

—  IIOCJIe aHauu3a AaHHBIX O pabOTe KOHCTPYKIMH, CHCTEMa I103BO-
JsIeT TPOU3BECTH M3MEpPEHHe, OCJIableHHe U MOCIEAYIOUIYI0 PeryJu-
POBKY HaTsSKEHHUS;

—  I03BOJIIET OCYIIECTBIATH 3aMEHY HEKOTOPBIX 3JIEMEHTOB.

PI/ICyHOK 1 — MHOTOIUIOCKOCTHO# AHKEP CUCTEMBI IIPEABAPUTEIILHOI'O HAIIPS?KECHUS.

[IpenBaputenbHOE HANPSHKEHUE MOXKHO CO37aTh, IPUMEHSSE OCTOH Ha
HampsAraromeM neMeHTe. OQQeKT MNpeaBapUTEIbHOTO  HampsIKe-
HUS apMaTyphl BOBHUKAET BCJICICTBHE PACIIUPEHUS OCTOHHOW CMeCH,
KOTOpasi TpH CIEIUICHHH C apMaTypoill pacTSITHBAaeT €€ C CHJIOH 10
3-4 Mlla. [lpyrue BaxHeWIIMEe CBOWCTBAa HANPATAIOLIETO LEMEHTa —
MPAKTHYECKH ITOJIHOE OTCYTCTBHE BOJONPOHHUIIAEMOCTH, CTOWKOCTh K
arpeccHBHBIM cpeiaM ¥ o0pa3oBaHui0 TpeuiuH. OCHOBHBIC KOMIIOHCH-
ThI, UCTIOJB3yEMbIC B MPOU3BOJICTBE HAIMPSATAIONIUX I[EMEHTOB — IMOPT-
JMAHIIEMEHT, TIMHO3EMHUCTBIH IEeMEHT W Turic. [lo3upysl MpomopIuu
KOMITOHEHTOB, TIOJy4Yal0T HAMPATAIONINE IIEMEHTHI C MajoW, CpeaHer U
BBICOKOH SHeprueit camonanpsbkenus (mapku HII-20, HII-40, HII-60
COOTBETCTBCHHO).

Jns yBenmndeHus Hecymled CHOCOOHOCTH OETOHHBIX, KHPIHYHBIX,
CTAJIbHBIX M JICPEBSHHBIX KOHCTPYKIIUH MPUMEHSETCS CHUCTEMa IpH-
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KJICMBaEMBIX KOMIIO3UTHBIX MAaTEepPHUaloB M3 YIJEPOIHBIX BOJIOKOH
(manpumepSika). B pesyibrate ycuieHHs kele300€TOHHBIX KOHCTPYK-
U TPpeIBApUTETHHO HANIPATAEMBIMH JICHTAMH CHUYKAIOTCS HANIPSKCHUS
B apMaTypHOMU CTalM, M yMEHBILACTCS IIUPHUHA PACKPBITHS TPEIIHH.

ic L ek Fi ey :
PI/IcyHOK 2 - YCI/IJ'ICHI/IG KOHCprKIII/Iﬁ KOMITIO3UTHBIMU MaT€puajlaMu U3 yI‘J‘IepO)IHBIX
BOJIOKOH.

3aknoucHue

HauOonee nepcneKTUBHBIM HAIpPaBICHUEM B TPAHCIIOPTHOM CTPOH-
TEJIBCTBE SIBJISCTCS IPUMEHEHHE TPEIBAPUTEIHFHO HATIPSHKEHHBIX KOHCT-
pykumii. [IpensapurensHo HanpsHKEHHBIE KOHCTPYKLMH MOXHO H3TO-
TaBIMBAaTh KaK B 3aBOJACKUX YCIIOBHSIX, TaK M HEMNOCPEICTBEHHO Ha Ca-
Mol cTpouTedbHON Tuomanke. Co3nanue MpeaBapUTEILHOTO 00XKaTHs
0eToHa B pacTAHYTHIX YacTAX KOHCTPYKIMH MO3BOJISIET CHU3HUTH PAcXo[l
CTanu U OeTOHA, YMEHBIIUTH COOCTBEHHBIN BEC, CO3aTh MOBBHIILICHHYIO
TPELUIMHOCTOMKOCTh U JKECTKOCTh KOHCTpykuuu.Takke HCHOIB3Ys
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MPUHIOUII TPECAHANIPAKCHUSA MOXKXHO TAKXKC YCUIUTHh KOHCTPYKIHU U YBC-
JIMYUTDH I'Ppy30IMIOABEMHOCTD TPAHCIIOPTHBIX COOpyH(eHHﬁ.

JIUTEPATYPA
1. ’KenezoberonHble KOHCTpYKIMU. OCHOBBI TEOPHH, pacdera U
KOHCTPYHPOBaHUS: y4ueb.mocobre s CTyACHTOB CTPOHT. crerl. / T.M.
Ilenonsx [u ap.]; otB. pen. B.B. Typ; Mun-Bo o6pasosanust Pb, bpect-
CKHH Toc. TexHHY. yH-T. bpect: M3narensctBo BI'TY, 2003. 380 c.
2. Hpo3n A.U., IMactrymkos I'.Il. IIpeaBapuTeabHO HampsSAKEHHbIE
XKeJIe300€TOHHBIC KOHCTPYKITHH: y4ue0.mocobue isi CTPOUT. CIICIl. BY30B.
Uzn. 3-e, nepepad. u gon. MH.: Bersiimas mikona, 1984. 208 c.
3. CHBbB 5.03.01-02 BeroHHble U e€1€300€TOHHBIC KOHCTPYKIHH.
Bzamen CHull 2.03.01-84*. Been. 20.06.2002. - Mu.: PVII Crpoiitex

YK 624.21
BIM HACTYIIAET

I'epamenko M. B.
(Hayunsrit pykoBoantens — [lactymkos B.I'.)
Kadenpa «Mocts! u TorHenu» BHTY

AHHOTaLINS

B nmanHO#1 cTathe pacKphITO OmpeseeHne HHPOPMAITMOHHOTO MOJIe-
JUPOBaHUsI, M3yYeHBl OOJIACTH €r0 MPHMEHEHUS, MPOaHATU3UPOBaHBI
HEJOCTaTKH W IPENMYIIECTBa. Take NMPUBENCHBI MPUMEPHI 3MaHUA U
COOPYKECHUH, B )KM3HCHHOM IIUKJIC KOTOPBIX, TaK WM WHA4Ye OBLIU MPH-
MeHeHbl BIM-texHoMmOTMY.

IMoustue BIM (BuildingInformationModeling) - unbopmanmonnoe
MOJICTTMPOBAHHUE COOPYIKEHHUH, MPOLIECC KOJUIEKTUBHOIO CO3JaHMsI U UC-
MOJIL30BaHU UH(POPMAIIMA O COOPYKCHUH, MOMOTAIONIUI JOCTUTHYTh
BBITIOJTHEHHUS TIPOCKTA 3/IaHUS Ha MPOTSKCHUU KU3HCHHOTO IHKIJIA 00h-
ekTa (0T caMBIX PaHHUX pa3paboTOK 10 paboyero MpPOEKTHUPOBAHWS,
CTPOMTELCTBA, IKCIUTyaTalluy, PEKOHCTPYKIMK, U CHOca). JlaHHas Tex-
HOJIOTHS MMOSABUJIACh OTHOCUTEIBHO HegaBHO — 1974 rog.

Paccmorpum mpenmymectBa BIM Ha mpuMepe mormynspHOTo Tpo-
rpammHoro komruiekca komnannu AUTODESKREVIT 2014. Ipeumy-
mecTBaMu ucnonb3oBanusa BIM sBagroTest:
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* [IpU BHECEHWU U3MEHECHWH B KaKOH-THOO mapaMeTp, MEHSIOTCS
BCE TIapaMeTPhl, KOTOPBIE C HUM CBSI3aHHI,
*  BO3MOXHOCTH Pa0OTHI B pEKUME PEabHOTO BPEMEHH;
*  BO3MOXHOCTH ITOJTyYEHHUS HE TOJBKO BHEIIHErO BUJAA 3JaHUs, HO
Y Cpa3y ero XapaKTEePHCTUK BCEX €ro COCTABIISIOIINX YacTel;
"  JIBYCTOPOHHSS CBSI3b C PAa3TUYHBIMH PACUETHHIMU KOMITJIEKCAMH;
Henocrarku:
= Manas 6a3za CyIIECTBYIOLUIMX CEMEHCTB (COCTaBISIIOIIUE YacTH
MIPOEKTA);
* Henonnoe cootBerctBre ¢ [OCTamu 1 HEOOXOAUMOCT PyUHOU
ajanTaIyuy Mo HuX.
[lpumepoM mpoekTa BEINOJHEHHOTO C HCIONBb30BaHueM BIM-
TEXHOJIOTHUH SIBIIICTCS TIaH 3acTpoiiku manxast (Puc. 1).

Pucynok 1 — Mapopmanmonnas Moaenb

[IpumepoM  peKOHCTPYKIIMH C wucmoiab3oBaHueM BlIM-texHonoruii
MOYET CIYXHThb OIWH U3 LICJEBPOB MHPOBOH apXWUTEKTypbl — TeaTp
onepsl'B. Cunnee (Puc. 2). [Ing ero peKOHCTpYKUUH OBbIIIM NMPUMEHEHBI
BentleyArchitecture u BentleyStructure. IIpomecc pexkoHCTpyKImm 3a-
KIIFOUAeTCsl B CJIEAYIOMIEM: pa3padOTKa CYMIECTBYIOMIECTO 3aJaHMs H CO-
CTaBJieHHE MH)OPMAIIMOHHOM MOJEIH I10 MOJYYCHHBIM TaHHBIM.
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Pucynok 2 - udopmaronHas Mmonens earpa OIIEPBI.

B benapycu Baenpenne BIM nauanocs B 2010 rogy. Ogaum u3 nep-
BBIX MOJY4YWJI 3aJaHue Ha usydenue Revit «bemrocmnpoekt. Ilepen Hu-
MU CTaBHJINCH CJICAYIOIINE LEIH:

1. Co3manne mapamMeTpU4ecKHX KOMIIOHEHTOB M3 KOTOPBIX OyIeT

COCTOSITh MOJIEIB;

2. co3manue nHGOPMALMOHHON apXUTEKTYPHOU MOJEIH;

3. IKCIOPT KOHCTPYKLMH B pacdeTHHIC IPOrpaMMHBIE KOMILICKCHI;
4. BBITOJHEHUE PACUETOB HECYIIHX JJIEMEHTOB 3/IaHVIS;

5. BBIOOp MapamMeTpoB BU3yalu3allu U co3ganue 3D BUAOB.
3axmroueHune

Buenpenne BIM-texnonoruii qukryer Bpemsi. UenoBedecTBO pa3BH-
BACTCS U CTAPACTCS CO3aBaTh Bce OoJiee CIIOKHBIE U W3OLIPEHHbIE KOH-
CTPYKIMH, KOTOPBIE CO31aTh H PACCUUTATh WM HEBO3MOXKHO, HIIM OYECHb
CJIO)KHO. A ucnons3oBanne BIM momoraer nzdexarb ommOOK B MPOEK-
TUPOBAHUH, KOTOPbIE MOTYT NPHBECTH HE TOJBKO K JIOTIOJHHUTEIbHBIM
(MHAHCOBBIM 3aTpaTaM, HO MOPOH M K KaTacTpO(pHIECKUM IOCIIEICTBU-
M.
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JIUTEPATYPA

1. BIM mnactynaer: Ilpumenenne BIM B mmpe. — 30.09.2013 —
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3. MHHOBallMOHHBIE TEXHOJIOTUU B IPOEKTUpOBaHUU: BeTpeda
MuHHCTpa apXUTEKTYpHI U cTpouTenbeTBa benapycun Anatonus Huuka-
coBa ¢ koimekTuBamu benmpommpoekra n benrocmpoekta— Ne3 (504)
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YK 624.21

HNPUMEHEHUE TEXHOJIOT A TPEXMEPHOM INIEYATHU B
CTPOUTEJIBCTBE

I'onouanos C.A.
(Hayunsrit pyxoBoaurens — [lactymkos B. I'.)
Kadempa «Moctbl u ToHHETH» BHTY

AHHOTaAUA

JlarHas paboTa MocBsIleHa BHEAPESHUIO HOBOW TEXHOJIOTHH TPEX-
MEPHOM IeYaTH B MPOIIECC MPOCTUPOBAHUS U CTPOUTEIHCTBA COOPYIKE-
HUM.

CoBpeMeHHBIC HAYYHBIC pa3paOO0TKHU Pa3BUBAIOTCS OYEHb BHICOKUMU
TEeMIaMH, HO HanOoJsee OBICTPO yUeHBIC MPUIBUTAIOTCS B MOJOJOU TEX-
HOJIOTUU TPEXMEPHOM MevaT. ITa TEXHOJIOTUSI UCTIOIb3YET CIeIUaIbHO
pa3paboTaHHbIC YCTPOHCTBA, KOTOPHIC MOTYYMIN IIIMPOKYIO U3BECTh KaK
3d-nipuHTepHI.

3d- mpuHTEp - 9TO YCTPOKCTBO HCMONB3YIOIIEE METO]| MOCIOHHOTO
co3maHus (HU3UIECKOr0 OOBEKTa HAa OCHOBE BHUPTYAILHOH 311 MOICIH.
[TeyaTs C MOMOIIM ASTHUX YCTPOHUCTB MOXKET OCYIIECTBISTHCS IBYMS
MPHUHIMITHAIEHO pa3HbIMU criocobamu 1. Mexanudeckas o0OpaboTka,
KOTJIa U3 AJIEMEHTAa-3aTOTOBKU OTCEKAeTCsl TUITHUN Matepual, 2. Anau-
THUBHBIN, KOTOPBIA OCHOBAH Ha MOCIIOMHOM JOOaBIEHUU MaTepuaia, 9To
MPHUBOJIUT K IMOCTCIIEHHOMY CO3JIJaHHIO HEOOXOIUMOM (hOPMBI.
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MHOTUM MOXXET Ka3aThCs, YTO NMPUMEHEHUE 37- MPUHTEPOB B pas-
JUYHBIX cepax NesTeTbHOCTHU SIBISICTCA KpaiiHe (QyTypHUCTHYECKUM, HO
COBpEMEHHBIE Pa3pabOTKH MOKA3bIBAIOT, YTO 3TO YTBEP)KACHHUE HE Bep-
HO.

OCHOBHBIM BOIIPOCOM 00 MHTErpalli TEXHOJOTMU TPEXMEPHOH Iie-
yatu B Jr00yI0 Cpedy NPOU3BOJCTBA SBJISIETCS BbIOOp MaTepuana. Ac-
COPTHUMEHT JJOCTYITHOTO CBHIPhsI OTPOMEH M CO BpeMEHEeM OyJeT YBeInyH-
BaThCSl.

Jlnst UIIeBoil MPOMBIIIICHHOCTH CYIIECTBYIOT 00pa3iibl, HCXOAHBIM
MaTepHaJIOM JUIsl KOTOPBIX MOKET SIBISATHCSA TECTO MM Jaxe celp. B Me-
JULUHE B Ka4eCTBE CBIPbS U MPOU3BOJCTBA IMPUMEHSIOT CTBOJIOBBIE
KIIETKH.

Tak xak TemMoi 3TOH pabOTHI ABJIACTCS NMPUMEHCHUE HAaHHOW TEXHO-
JIOTHU B CTPOUTEILCTBE, CTOUT OTMETUTH, YTO COBPEMEHHBIC Pa3pabOTKu
MO3BOJIAIOT HUCIIOJIB30BaTh OOJNBIION mepedeHb MaTtepuanoB. Paspabot-
YUKaMHU YK€ CO3/aHbl YCTPONCTBA MO3BOJISIOIINAE MPUMEHATH Pa3jIny-
HBbI€ BUJBI METAJUIOB; OBICTPO TBEPIACIOUIUI PEaKIMOHHO-TTOPOIIKOBBIE
0ETOHBI, apMUPOBAHHBIA CTaTbHON MHKPO(HOpON CO3MaHHOM HA MOJH-
MEPHOH OCHOBE, KOTOPas OTBEYAET BBICOYAHIINM SKCIIIyaTal[iOHHBIM
TpeOOBaHMSIM; MEIIKO3EPHHUCTHIN U MeCUYaHblii OETOH, ¢ HCIOJIh30BaHHEM
CHELUATN3UPOBAHHBIX 00ABOK, B Ka4eCTBE apMHPYIOLIETO Marepuaa
BO3MOXXHO HCIOJIb30BaHHE OOBbEMHO-CETYAThIX TKAHHBIX KapKacoB; pa3-
HOOOpa3Hble KEPaMUUECKHUE MaTepHasbl; IECYaHUK IJISI CO3IAHUSI KOTO-
poro TpebyeTcsl TOJIBKO IECKH M CIIeNHalIbHO pa3paboTaHHOE Heopra-
HUYECKOE BSDKYIIIEE BEIIECTBO-3TOT MaTepHall 10 CBOMM XapaKTEPHUCTH-
KaM He yCTymaeT HCKYyCCTBEHHOMY  Mpamopy. ACCOPTHMEHT
IpeaaracMblX MaTCpUANIOB YBEIMYUBACTCS TEMIIAMH I€OMETPUYECKOMN
MPOTPECCUr, YTO B OyIyIIEeM MOXKET MPUBECTH K UCTIOJIB30BAHUIO JTH000-
r0 U3 BO3MOXHBIX PECYPCOB IO BallleMy >KETIaHHIO.

OT Teopun HEOOXOIUMO TEPEXOAUTH K MPAKTUKE U 3a0CTPUTH CBOE
BHUMAaHHE a TOM, Yero JOOWINChH HAIlM KOJUIETH BO BHEAPEHHH TEXHO-
JIOTHUH TPEXMEPHOH MeYaTH B CTPOUTEILCTBO.

IlepBoHavyanbHO HCCiIEAOBATESIMU M Pa3pabOTUMKaMU IJIAHUPOBaA-
JIOCh UCTIOJH30BaTh TEXHOJOTHIO 31-IIeYaTH HA CTAIUH MOJAEIHPOBAHUS
W TPOTOTHUIHPOBAHHA coopykeHud. CoBpeMeHHBIC pa3pabOTKU MO3BO-
JSIFOT MOJENIUPOBATh OOBEMHBIE MOJEIN B TOYHOCTHU NEPEIArONIie KOH-
CTPYKTUBHBIE OCOOEHHOCTH TPOEKTA, UTO SBISETCS Oojee HarjsaHbIM,
HampuMep, A Mpe3eHTaluu TMpoekTa. Takke 3TO cIOcOOCTBYeT Je-
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TIBHOMY M3YYECHHUIO Pa0OThl KOHCTPYKLHUH B CIIEACTBUH O0Jiee TOUHOTO
OTIBITHOT'O MO/IEIIMPOBAHUSI.

Uranebsaen, DHpuko/luHN pazpaboTall OJHY H3 CaMbIX HPOTPECCHB-
HBIX Ha CETOAHSIIHEEe BPEMs CHCTEM I€4aTH IMOJIHOPA3MEPHBIX 3JaHUN
nMeHyemoi D-Shape. TeXHOJOTHS IO3BOJSAET CTPOUTH 3HaHMS, Oe3
BMEIIATEIHCTBA UYEJOBEKA, MPUMEHSSI CTePEOTUTOrpaduIecKuil meyat-
HEIH Tiporiece. C moMotpio 3To# TexHomoruu B 2009 roxy ObUT MOCTPO-
€H MaBUJIbOH BBICOTOM 3 MeTpa, YTO SBISETCS CaMbIM BBICOKMM «pacIie-
YaTaHHBIM» COOpY)KEHHEM Ha CErOAHSIIHUN MOMEHT. Mcmonme3ys 3Ty
TEXHOJIOTHIO apXUTEKTOPHI U3 rojuianackoro 6ropo UniverseArchitecture
cobuparorcs moctpouts "Jlom Mébuyca". D10 coopyxkeHHne OyIeT npe-
CTaBJATH COOOW IBYXYPOBHEBYIO MOCTPOHKY C MPO3pPauyHBIM MaHOPaM-
HBIM (pacagoM. ABTOPHI IIPOEKTA HAAESATHCS, YTO UX COOPY)KCHHE CTaHET
MEPBBIM «pacleyaTaHHbIM» TOJTHOPAa3MEPHBIM 3JaHHEM B MUDE.

ApxutektypHast kommanusi DUS Architects, Takxe Gopercst 3a 1mo-
YeTHOE 3BaHWE KOMIIAHWH, pacliedaraBlledl MepBOe 37aHWE B MIpeE.
KomnonenTsl Oyaymiero 3qaHMs TUTAHUPYETCsl pacledyaThiBaTh HEIo-
CPEJICTBEHHO Ha CTPOUTENIBHOM IUIONIAJKE HCIOJb3ys NpeAHa3HAYeH-
HBINA A71s1 3TUX nenedd npuntep KamerMaker. Orot 3n-npunTep oTinya-
€TCsl BHYIIUTENbHBIMH pa3MepaMH- €ro BBICOTa COCTaBIISIET 3,5 MeTpa.
Bce cocraBHbIe yacTH OyAyT MpenBapUTENbHO pacreyaTaHbl U UCIBITa-
Hel B MacmTabe 1:20. Hagarb ocymectenenue Dusarchitects miaaupyror
B OnrbKaifiee MOIyToaue U yKe K KOHITY TPEeThero KBapTaia OyayT mod-
HOCTBIO pacrieyatassl (pacag 1 BHyTpEHHHE MEPEKPHITHS.

Hokrop bexpoxXorureBec u3 KamndopHun pa3zpabaThiBaeT TEXHO-
JIOTHIO, KOTOpasi MO3BOJIUT Te4aTarth Iensie 37anus. Ero paspabotka -
contourcrafting MO3BOJISIET MOCJIOMHO BO3BOJMUTH 3[aHUA U3 KepaMHue-
CKMX MaTepHaliOB; CIICIHAJIbHO Pa3paboTaHHBIX IS 3TOW TEXHOJIOTHH,
KOTOpas OTKPHIBAET OTPOMHBIE BO3MOXHOCTH [UIsl aBTOMATH3aIlUU
CTPOUTENBHOTO Tpoliecca MOTHOPa3MEPHBIX 3aHUM M Pa3TUYHBIX OT-
JIJIBHBIX  3JIEMEHTOB. OJTOT IpOIlecC MO3BOJIAET MPOU3BOAUTH CTPOU-
TENHCTBO B IMOJHOCTHIO aBTOMATHYECKOM PEXHUMe, 0e3 BMelIaTeIbCTBa
YeIIOBeKa, ¥ YIUTHIBATh 3aJI0KEHHUE BCEX HEOOXOTUMBIX KOMMYHHKAITHHA.

Takxe CTOMT yHOMSHYTH O Tpylmne CTyIeHTOB u3 JloHmoHCKoOH
ApPXUTEKTypHOH Accolanny, KoTopas pa3padbaTsiBacT MOJBOJHBIN Me-
tox medatn. [Ipoekt FluidCast ncciaemayeT TeXHOIOTHIO, KOTOPast MOXKET
MOMOYb OCYIIECTBUTH IIEPEX0 MaTepHaja B Jpyroe arperaTHoe CoCTos-
HUE C HUCIOJb30BAHHEM BOJBI KaK KaTalnu3aTopa, MPUBOAALIEMY K HX
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3aTBepjaeBaHuto. llenb 3Toro mpoekTa - pa3paboTKa CTPOUTENBHON CHUC-
TEMBI ¢ U(QPOBEIM YITpaBIeHHEM, C TIOMOIIBI0 KOTOPOTO a Bojae OyayT
MIHOBEHHO (DOPMHUPOBATHCSA KOHCTPYKIIHU.

He cMmoTps Ha BBICOKYIO CTOMMOCTh MAaTEPUAOB, MPUMEHSCMBIX B
MpoIecCe TPEXMEPHOH TeduaTH - OKOHYATENbHAs CTOUMOCTH COOpYIKe-
Huil Oynet Ha 30-50% MeHbIe, YeM MpU PyYHOM METOJE CTPOUTENHCT-
Ba. B OmmkaifimeM OyayIieM acCOpPTHUMEHT MpejiaraéMbIX MaTepHaioB
OyJIeT pacUIUpATHECSA ¥ UX CTOMMOCTh CTAHOBUTHLCS MEHBIIIE, YTO MPUBC-
JIET K errie OOIbIIeMY YIECIIEBICHHIO CTPOUTENHCTRA.

Takxke CTOMT OTMETUTh COKpAICHUE CPOKOB CTPOUTEILCTBA, YKE
pa3paboTaHHbIC 3-TIPUHTEPHI IO pacyeTaM MOTYT CO3JaBaTh JOM ILIO-
maneo 150 xB.M. Beero 3a 24 yaca.

OpHnM U3 BaXHEWITUX (HaKTOPOB SBISIETCA TO, YTO 3TA TEXHOJIOTHUHU
MO3BOJISIET CO3/[aBaTh APXUTCKTYPHBIE (JOPMBI, KOTOPBIC Ceifyac HE JI0C-
TYTHBI 13-32 HECOBEPIIICHCTBA METOOB CTPOUTEIHCTBA.

3HAYUTENHFHO YBEIWYMBACTCA TOYHOCTH CTPOUTENHCTBA, YTO TMO3BO-
JISIET pealibHO OOBEKTY MOJIHOCTBIO COOTBETCTBOBATH PACYCTHOUN MOICIIH.

Cepbe3HbIM (haKTOPOM, a TaKxke, BCE eIe He PEIICHHOUN MPOoOIeMOid,
SBIISIETCS 9KOJIOTHYHOCTh MPOM3BOJCTBA. [E€XHOJOTHS TPEXMEpPHOU Iie-
YaTH UCIOJIB3YET KOJOTHUESCKUA MAaTepUalIbl U X MPOU3BOJCTBO HE 00-
pemeneno Oonbimmmu BeiOpocamu CO2 B atMocdhepy.

OTne’apbHO CTOUT OTMETHTH OTPOMHBIC MEPCIIEKTUBEI HCITOE30BAHUS
9TOW TEXHOJIOTUW B MOCTOCTPOCHHH TOHHeJecTpoeHuH. Co3maHue KOH-
CTPYKIUH U GOPM J0ceNe HEOCTYITHBIX MOXKET IIPUBECTH K MPHUHIIUIIH-
aThPHOMY W3MEHEHHWIO TIOJXOAa K IMPOCKTHPOBAHUIO U CTPOUTEIHCTBY
MOCTOBBIX ¥ TOHHEIBHBIX COOPYKEHH.

3akmoueHne

Hmes BO3MOKHOCTD TEPEHOCUTHh KOMITBIOTEPO-CMOIEIIMPOBAHHBIC
CAIIP ~ -mpoeKkThl  HEMOCPEACTBEHHO B  ¢usnmyeckue  dop-
MBI, CTPOUTENIbHAS MHIYCTPUS MOJIY4YaeT BO3MOXKHOCTH CTPEMIJIaB BO-
pBatbed B 21 Bek.

JIMTEPATYPA
1. http://ru.wikipedia.org/wiki/3D-
%D0%BF%D1%80%D0%B8%D0%BD%D1%82%D0%B5%D1%80
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YK 624.21
MOJEJIUPOBAHUE MOCTA KOHCTUTYIIMU

Jasumouu B.K.
(pyxoBomuTenb — SIkoBieB A.A.)
Kadenpa «Moctsl u TonHenu» BHTY

AHHOTaLUS

Cantesro KanarpaBa, MCIAaHCKHUH CKYJIBIITOP U apXUTEKTOP, KOTOPBIH
3aBoeBajl cebe ciIaBy BO MHOTHX CTpaHax MHpa, YKpacwjl KaHaj Ipe-
KpacHBIM MOCTOM, KOTOPBIM MOJy4MsI TPOMKoe Ha3BaHHe - Moct KoH-
CTUTYIINH, YBEKOBEYHMB B ceOe 60-yio romoBiuHy, korma Mramus mpu-
HsTa CBOM OCHOBHOM 3akoH. XOTsS MHOTHE IOpOKaHE MOMYTHO MCHOJb-
3yI0T M €ro apyrue HasBaHus. MoctoM KamarpaBsl Ha3bIBalOT €ro B
4eCTh W3BECTHOIO HCIAHIIA, MOJAPHUBIIET0 TOPOAY CBOW IIeAeBp. A He-
KOTOPBIE UMEHYIOT €0 KaK YETBEPTHI MOCT Uepe3 KaHall.

Moct KoHCTUTynIMM — 3TO YHUKaJbHOE WHXXEHEPHOE COOPYXKECHHE
yepe3 ['pann-kanan B Benennu. CoequHseT Kele3HOAOPOKHBII BOK3aI
Benenun Canra-JIrouns ¢ miomansio esiane Poma (PiazzaleRoma),
Ha KOTOPOH HaXOJUTCA TOPOJICKOI aBTOBOK3AJL.

Oo6mas amuHa Mocta— 79,7 M, mupuHa Kojebnercs ot 9,4 mo 17,7 m,
BBICOTA CBOJIA HAJl BOAOH B BeIcIIeH Touke — 7,04 M.

OcHOBa MOCTa BBIITONHEHA U3 KeJIe300€TOHHBIX 0aJIOK, CTYIIeHBKH Ha
JIECTHUIAX CAENaHbl U3 UCTPUUCKOTO KaMHS U 3aKkan€HHOro crekia. [1a-
paHeTLI MOCTA TaK¥XKC CTCKIITHHBIC, 3aKaHYHUBAIOTCsI 6pOH3OBBIMI/I HOpy‘-I-
HSIMU CO CKPBITBIM OCBEIICHHEM.
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Pucynox 1 — BI/I}II KOHCprKiIPIPI.

OcHOBHBIE 3JE€MEHTHI MOCTa OBLIIM CO3JIAHBI 3a MpeJesiaMH TopoJia U
YK€ MOYTH COOpaHHYI0 KOHCTPYKIHMIO BE3JIM K MECTY YCTaHOBKH MO
['pann-xanany ¢ moMoupio crienuanbHeIX Oapxk. IlponsBenenue Kama-
TpaBBl HPOBE3TH MO BceMmy l'pann kanamy oT miomaan Can-Mapko.
Moct mibl1 B HOYB ¢ 28 Ha 29 HI0Ns, COTHU BEHELMAHIIEB CTOSIIN MO
Oeperam kaHama, cMOTpend U nepexuBanu. [Ipounsie skene300eTOHHBIE
0JIOKM JIETTIM B OCHOBY KOHCTPYKIIMH, A U3SIIIHBIE CTYICHBKH BBIIIOJIHE-
HbI U3 UCTPUKCKOTr0 KaMHs. B HOUHOE BpeMsI MOCT yKpallaeT IOoJICBETKa.
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Pucynok 2— OO6mumit B MOJIETH COOPYIKEHHUSI.
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Pucynok 3 — O0muii BUA COOPYKEHUS

Moct KoHctuTynuu noaseprajics cepbE3HOM KpPUTHKE B IpoLiEcce
CTpouTenbcTBa.OCHOBHON KpPUTHKE MOJBEPKEHBI BBICOKAas CTOMMOCTH
CTPOUTEINILCTBA: MIEPBOHAYANIBHBIN OIOKET, KOTOPBIM BBIpOC ¢ 7,2 MIIH.
mo 11,2 mua. Korga ropokane yBHAETH MOCTPOSHHBIA M OTIEIAHHBIN
MOCT, HA4aJICh BO3MYIIEHHS, YTO COBPEMEHHAs apXUTEKTypa MOCTa, He
BIIMCBIBAETCS B BEHEIIMAHCKUH apXUTEKTYpHBINH cTWiIb. HeynauHsblil BbI-
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6op MecTa BOIMM3K Mocta CKalblii U OTCYTCTBHE BO3MOXHOCTH MIPEOJIO-
JeBaTh €ro HMHBaIMAaM Ha Koisickax.UroKanarpaBa neificTBUTENBHO
MOJTBEPKIAET, KOHEUHO, SBIISIETCS 0E30MacHOCTh MOCTa, OJUH W3 BO-
MPOCOB, KOTOpbIE OBUTM IMOJIBEPrHYTHl KPUTHKE M MOTpeOOoBanmu He-
CKOJIBKMX MPOBEPOK. "SI Hecy OTBETCTBEHHOCTh 3a CTAOMJIBHOCTH U ap-
XUTEKTYpPY MOCTa, CKa3aJl OH, OTBEpras KPUTHKY U BbIpa3wil yBEpEeH-
HOCTh B €ro IIOCTOSHCTBE' Ha TpOTsHKeHWH Oonee cra jer. "
"TpeGoBanusi 0e30MaCHOCTH HAXOAATCS BBINIE TpeOOBaHMI 3akoHa",
CKa3al OH.

B pesynbTrare Bcex MPOTECTOB U MHOMKECTBA KPUTHKH TOPIKECTBEH-
HYIO LIEPEMOHUIO OTKPBITHS, Ha KOTOPYIO JOJDKCH OBbLI IPHEXaTh Mpe3u-
JEHT peciyOJIMKy, MPUIUIOCh OTMEHUTD, U 11 centsiopst 2008 roga moct
MPOCTO OTKPBUTH 0€3 KaKUX-JTH00 IIEPEMOHHH.

3akJroueHne

Tak wim wHaYe, yKe OKOJIO TOJyTroaa MOCT KOHCTHTYITNN COeaMHSIET
nBa O6epera rimaBHo# "ymunsl" Beneruu. Kaxnelii neHs mo HeMy ImpoOXxo-
JIAT COTHU BEHEIMAHIICB U TYPUCTOB. A KaKIyI0 HOYb MOCT OCBEIIACT
Bonbmioii kaHan cBoel pa3HOLBETHOW 1MoIcBeTKO. M Bpose OBl Bee yxe
CMUPWINCHh W TPHUBBIKINA, BeIb HE TaK YK M IUIOXO BIHCAIACh HOBAs

aBaHTap/Has MOCTPOHKa B MHTEPhEP CPETHEBEKOBOIO TOPOa.

JIUTEPATYPA
1. Buxunenuu [OnexkTpoHHBI pecypc]: 6a3a maHHBIX. — Pexnm
nocryna: http://en.wikipedia.org/wiki/Ponte _della_Costituzione
2. ApPXHUTEKTYpHO — CTPOUTENBHBIA MOPTal [DIEKTPOHHBIA pe-
cypc]: 6a3a manHbIX. — Peskum goctyma: http://ais.by/story/380
3. Cratpst. - I'puropuss  Pem3una, rasera  "KommepcaHts"

http://www.kommersant.ru/
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VIIK 69.07

KOHIENIUA IPUMEHEHUSA ®PAKTAJIOB B
MMPOEKTUPOBAHUM HECYIIIUX KOHCTPYKIUI

Jyonnunk E.B.
(Hayunsrit pyxoBoaurens — [lactymkos B.I'.)
Kadenpa «Moctel u Tonnenm» BHTY

AnnoTtanus

CraThsl MOCBSIIEHA MPUMEHEHUIO (PAKTATHHONW I'COMETPUH B apXH-
TekType. B craThe mpuBeneH aHanmu3 paOOTHI HECYHMUX KOHCTPYKIIUH.
[Ipoananu3upoBaHbl OCHOBHBIC ACTIEKTHI IPOSKTHPOBAHHSL.

ADPXUTEKTYpY U CTPOHMTEIBCTBO MOXHO OTHECTH K c(epe yCIyT, TakK
KaK KOHEUYHBII MPOIYKT AOJDKEH UACAIBHO YAOBIETBOPATH HOTPEOHOCTH
3aKa34MKa, OyJb TO XHJIOW TOM, aBTOBOK3asl, MocT. He ManmoBa)KHBIM
(aKTOpOM SIBISIETCS 1 SKOHOMHYECKHUI acleKT. Mcnoiap3oBaHne HOpMa-
THUBHBIX OCHOB, XOTb M CHI)KAa€T CTOMMOCTb MPOEKTHPOBAHMS, HO Ipe-
MATCTBYET TBOPYECKOMY Pa3BUTHIO IPOEKTHPOBIIKKA, MPUKPHIBAs €ro
HEeJ0CTaTKH 3HAHUH TI0 OCHOBHBIM JAMCHUIUIMHAM.

Bce 00beKTHI B OKpY KAIOIEM YEJI0BEKa MaTepUaIbHOM MUPE UMEIOT
cBoI0 (popmy. Popma — 3TO HE TOJIBKO BU3YaIbHOE MIPOSIBICHHUE IIPEIME-
Ta WIN €ro 000JI0YKa, 3TO YETKOE PaCIIONI0KEHNE BCEX €ro COCTaBIISIO-
IIMX B IPOCTPAHCTBE, a IMEHHO TpeX m3MepeHusax. O0nanas pasindHbl-
MU QYHKLIUSMH, IPEAMETH UMEIOT U paznuuHyto Gopmy. OnHako, TOIb-
Ko Oiaromapsi CBOMM HECyIIUM KOHCTPYKIUSIM MaTepHajbHbIC (HOpMBI
OKpY’Kalollero MUpa MOTYT OCTaBaThCsl CAMUMHU COOOH U MPH 3TOM BBI-
HOJIHATE ¢BOM (yHKIHH.[1]

[ToMuMO COOCTBEHHOTO Beca HeCcyIas KOHCTPYKIIUS COITPOTUBIISIETCS
JIEMCTBUIO BHEIIHUX CwI. Ecin neiicTBue BOCIPUATHS HArpy3KU IIOHAT-
HO, TO MPOTEKAIOIIUH BHYTPU MHpolecc €€ pacmpeneneHus U CIoco0-
HOCTh TI€pellaur OKa3bIBA€TCA CKPBITON IJIS1 PaccMOTpeHHs. Takum 00-
pa3om, HecyIast KOHCTPYKIUS pabOTaeT B TPH dTarna:

1. Bocnpusrue Harpy3Ku.

2. PacmnpeneneHue Harpy3Ky.

3. Tlepenmaua Harpyskwu.
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PucyHok 1. TIpumep dpakransroro Moxyss nupamuzia CepruHCKOro.

OTH 3TaNbl XapakTepu3yloT paboTy KOHCTPYKIHH, IPOLECC U KaUeCT-
BO €€ IPOEKTUPOBAHMUS, MO3BOJIAIOT BBIABUIATh HOBbIE KOHLEHIMU CO3-
JIAHUSI.

JIBmxenne cun GecripoOIeMHO 710 TeX Top, Moka (Gopma 00beKTa co-
OTHOCHUTCS C HalpaBJIEHUEM BO3JEHCTBYIOIINX CHII. TakK Kak BCE KOHCT-
PYKIIMH COCTOAT M3 MaTepHaia, H yKe OH IepepacrtpeliesisieT BO3AeHCT-
BYIOIIIME CUJIBI BHYTpH ce0si, He0OOX0AUMO pa3paboTaTh CHCTEMY BOC-
OpUATHS ~ HAarpy3oK, KOTOpas  COOTBETCTBYET YK€  3aJaHHOH
(YHKIIMOHAIBHOW cHCTEME WM MPUOIIKAeTCs K Hell BITIOTHYIO. [1]

Opaxran - reomerpuueckas Gurypa, odnaaaromias CBOHCTBOM CaMo-
noJo0us, TO €CTh COCTaBJICHHAs U3 HECKOJIBKUX 4acTeH, Kaxaas U3 Ko-
TOpBIX MMOJ00HA Bcel ¢Qurype memmkoMm. s ¢dpakrama yBenmueHue
MacmTaba He BeNET K YIPOUICHUIO CTPYKTYpPBI, Ha BCEX IIKaNax MbI
YBUJIUM OJIMHAKOBO CJIOKHYIO KApTHHY.
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[NosiBeHust PpakTaibHONH T€OMETPHU OTKPBHIBACT HOBHIC TOPU30HTHI
pa3BUTHUS TPOSKTUPOBAHUS, B KOTOPBIX 3aJIeiCTBOBAaHBI BCE YPOBHU CO3-
JIaHWST HECYIIMX KOHCTPYKIIMH, HAYWHAs OT CO3JaHHs Marepuaia I0
(paKTaTBLHON BHIPA3UTEIIBHOCTH aPXUTEKTYPBI COOPYIKCHUSI.

CoBpeMeHHBIE MaTepHaslbl - 3TO MaTepuaigbl C HPOCKTUPYEMBIMU
CBOMCTBaMH, HamprMep, TaKhe KaKk KOMIO3HIIMOHHBIE, JAaf0T BO3MOXK-
HOCTb TIOJIYYUTh MPAKTHUSCKUITIOObIC (pU3HUECKrUe CBOWCTBA KOHEYHOTO
MPOJyKTa, 3Hasl YCJIOBUS HKCIUTyaTallud COOpYXKeHus. MojenupoBaHue
W aHaIN3 COOPYKEHUU ¢ (pakTadbHOW CHUCTEMOM TOIpa3yMEBaeT HC-
MOJIb30BaHNE M IEPEOBOr0 MporpamMmHoro obecnedenus. lIporpamma
SOFiSTiK mo3Bosiuiaa OICHUTh HAMPSKCHHO-IEHOPMUPOBAHHOE CO-
CTOSIHE KOHCTPYKIIMH Ha BCEX 3Tarax MPOEeKTUPOBAHUS M BO3BEICHMUS.

3akiroueHne

ITpumenenue GpakTaabHOI reOMETPHH B MPOCKTUPOBAHUU U CTPOU-
TEJIBCTBE APXUTEKTYPHBIX 0OBEKTOB JaCT HE TOJIBKO OTPOMHBIN MPOPHIB
K TBOPYECKOMY OCO3HAHHIO PAbOThI HECYMUX KOHCTPYKIIMMA, HO U B IIe-
JIOM IIOBJIUSICT HaA CTI/IHI/ICTI/I'-ICCKyIO BI:Ipa3I/ITCJ'II:HOCTI: COOpyX(CHHﬁ, I10-
HUMAaHHUE X MUKPO M Makpo MaciTaboB, OpHUEHTAI[UH B IPOCTPAHCTBE.

JIUTEPATYPA
1. JxoH, Makcau. [IpoekTupoBanue >xunbix 3ganuit /x. Makcau,
10. Xommaung u np.; [lep. ¢ aara. — M.: Ctpotinznar, 1979. — 486 c.: un.
2. XatiHo, Ourens. Hecyue koHcTpykuuu / XaiHODHTENb; MIpe-

mucn. Paned Pancon; C. JILA. Aunpeesoii. — M.: ACT: Actpens, 2007. —
344 c.: mi.
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YK 624.21
3AKJIEIIKA B CTPOUTEJBHBIX KOHCTPYKIIUAX

Jlazapes K.B.
(Hayunsrit pykoBoautens — [Tactymkos B.I'.)
Kadenpa «Moctsl u ToHHenu» BHTY

AHHOTaLIUS

B nanHoi#f cTaThe pacckaspiBacTCsl 00 UCTOPUU M MHHOBAIUSIX 3aKIIE-
MIOYHBIX COCJUHEHUIN B CTPOUTENLCTBE. JlaIIEKO HE BCE BJIEMEHTHI CO-
BPEMEHHBIX Kelle300€TOHHBIX KOHCTPYKIIMH MOTYT IOXBAacTaThCs Ha-
CTOJIBKO SIPKOH M OOTaTol MCTOpHEH. bes 3akIEnoK 4enoBeuecTBO HUKO-
r7la He MOJy4Yrsio Obl APOBO30B U TEIUIOXOJOB; HUKOTA HE ObUTH OBl
BO3BeJIeHbl DiideneBa OamHs B cronuie PpaHiuu, He Obuta OBI T10O-
crpoeHa lllyxoBckas pammo-Oamras B Mockse.... Hy a cpemm mMocToB
HauOoJee SIPKUM MpEJCTaBUTENeM SIBISETCS XapOoop-bpupk, BU3HTKA
Cunnes u IOxnoro Kontuuenra.

[NosiBeHME crcTeM Ta30- U 3JIEKTPOCBAPKH B CBOE BpeMsl OBICTPO BBI-
TECHUJIO TPAaJULMOHHYIO 3aKJIENIKY U3 CTPOMTENBHBIX KOHCTpYKUMH. U,
Ka3aJI0Ch Obl, TENEPh OHHU 3aHUMAOT TOJILKO BaYKHOE MECTO B MOJIC JKCH-
CKOM OJ&XIbI U akceccyapoB. B cTaThe mpuBeaeHbl HEKOTOPbIE MHHOBA-
nuu oT KomaHuu «bémpxodd», mMpU3BaHHBIE PaCHIMPUTH COBPEMEHHOE
MOHUMAaHUE 3aKIENOK. 1, BO3MOKHO, BEPHYTh UM OBIJIOC BEITUIHE.

3aknénka— 3TO IHUPOKO PACHPOCTPaHEHHOE B CTPOUTEIBCTBE KpeEIl-
JeHue. OTo KPYIUIBIH CTEpKeHb WM TpyOa, MMEIollas 3aKjIaJHy To-
JIOBKY C OJIHOM CTOPOHBI M BBICAJHYIO T'OJIOBKY (MM 3aMBIKAIOILYIO),
MOJTy4arOUIyIOCs B IIpoIiecce KIEMKH.

Kiaccnueckne 0oObIUHBIE 3aKIENKH OBIBAIOT XOJOJHOW W TOpsSUer
KIENKN — o0lee MPUMEHEHHE; CTEPIKHEBBIE 3aKIENKH — HY>KHBI JUIs1 BbI-
COKOHAarpy>keHHBIX COEMHEHUN;

NoyTpyOdaTeie ¥ TpyOdaThle 3aKIENKN — CO3AAI0T MalOHArPyKEH-
HBIC COCIUHCHUS, IIPOLECC KJIIENKH - BBICOKOHpOI/I?aBOZ[I/ITeJIBHBIﬁ;

MUCTOHHBIE 3aKJIETIKU — HYXHBI JJII COCAUHCHHUA MATKHUX MaTcpua-
JIOB;

3aKJIaHbIC 3aKJIEIIKU TSITOBBIC (BI)ITSI)KHI)IG) — BO3MOXHOCTH CO31a-
HUSI COEIMHEHHUSI IIPU JOCTYIIE TOIBKO C OJHOU CTOPOHBI;
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00IT-3aKIEKa;
B3PBIBHBIC 3aKJIEMKHU U T. II.

-

N
)

Pucynok 1 — obuiumii Buj 3aKi€nok
[Tpu moMomyM 3aKIEMOYHBIX COSTUHEHHH OBUIM CO3JaHbI TakKue IIe-

JIEBpbl MHUPOBOW apXUTEKTyphl, Kak [llyxoBckas u OideneBa OanHu;
MocT XapOop-bpumx — Bu3uTKa ABCTpaJIHH.

Pucynok 2 — Coopy>xeHns BO3BEIEHHEIE IPH TIOMOIIH 3aKJIEIOK
OOBIYHO MPUMCHSCMBI B CTPOUTCILCTBE BUJABI KPCIIC)KA OIPLEACIIA-

IOTCSL OT TUNIAa U BUJIA CKPEIIAeMOTro MaTepuana, ero (pu3muecKuMu xa-
paKTepUCTUKAaMU. 3aKJenKa — CO3[aHa IS COeNWHEHUs JBYX H3EIIHi;
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crnen. 000pyI0BaHHUE CIUIIOIIMBAET OAWH KOHEII 3JIeMEHTa, a BTOPOH KO-
Hell 3aKaHYMBACTCSI OTPa’KAAIOLICH TOJIOBKOW; TaKUM 00pas3oM, obpasy-
eTcs ACUCTBUTENBHO HEPa3bEMHOE, KAUeCTBEHHOE COC/IMHEHNE.

B coBpeMEHHOM CTPOHUTENHCTBE MPUMEHSIOTCS 3aKIENKH W3 MEIH,
AIIOMUHHS ¥ MHOTHX APYTHX MaTepHaJIOB.

CeronHs B CTPOUTENBCTBE Yallle BCEI0 IPUMEHSIOT BBITSDKHBIE (TSTO-
BbI€) 3aKJIETKH, COCTOSIINE U3 TWIb3Bl U cTuiera. [Ipu sTom cam Mexa-
HU3M KpEIUIEHHsI JOBOJILHO MPOCT — 3aKJIETIOYHBIM alapaToM 3aXBaThl-
BAeTCA CTEP)KEHb, U TAHET I'MiIb3Y 3a COOOM.

3aKIenKy U KIenajdbHbIe B a0CONIOTHO KaXKJOM CTPOUTEIHCTBE. HT-
patoT BaxHyr0 posib. CTPOMTENBbHBI Kpemné&k — HeoThbemJieMas 4YacTb
CTPOUTEILCTBA.

B 1933 rony Esrenmii OckapoBuu Ilaton cran rmaBoit MHcTHTyTa
anexkTpocBapkn AH YCCP. MIMeHHO moj 4yTKUM YIIpaBlI€HHEM 3TOTO
TAJIAHTIMBOTO MH)XEHEPa-MOCTOBHKA BIIEpBbIE B MUpE ObLIa MPUMEHEHA
aBTOMAaTHYECKas CBapKa CTHIKOBOTO IIBA. BBIJIM CBapeHBI JIMCTHI C TOJN-
mmHo# 1.3 ¢M moa (IrocoOM; CKOPOCTh Obljia peBOJItOLIMOHHAS - 30 M/
(3aIIMTHBIM TOPOIIKOM W3 CHJIHMKAaTOB W (peppociuiaBoB). T.e. CKOPOCTH,
M0 CPaBHEHHIO CO CBapKOH BpyuHY10, ObLTa yBenuueHa B 11 pa3! B sator
MEPHUO MOHTaX CBAPKOM CTalld MPOBOAMTH 110 88% OT BCEro KOJIMYECT-
Ba pabor. B 53 romy, yxe mocine cMepTH WHXXEHepa, ObUT 3aKOHYEH
LEeNFHOCBAPHON MOCT, Ha3BAHHBIN €70 UMEHEM.

Pucynok 3 —Esrennii Ockaposud [laTon
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CoOBpeMEHHBIE 3aKJICMOYHBIE COCIUHEHUS BIIOJIHE MOTYT COIEpPHH-
4yaTh CO CBAapKOH, Kak B OBICTPOTE, TaK U B IPOYHOCTHU, OE30MIaCHOCTH U
SKOHOMUYHOCTH. B HEKOTOpHIX HAMpaBICHUSX OHU MPOCTO HE3aMEHU-
Mbl. Baxknas nerans — onu 3xonoruunbl! M B mocnenanee Bpems CyIiecT-
ByeT TeHaeHuus B 3anaanoit Espone u CILIA — nepeBoauTh Ha 3TOT BUJ
COEIMHEHHUSI YCTapeBIINE, BPEIHbIE IS 3I0POBbsl U OKpYKaroIIeH cpe-
N6l coenuHsroNme cucteMbl. B ctpanax CHI' Ha ceromHsImHuii eHb
el OCTaTCs OMPEICISIIONIIMU CBAPOUHBIE alaparhl, HO BCE BO3MOXK-
HO, YK€ CKOPO U MBI 3aiMEMCS 3TUMHU TEXHOJIOTHSIMH.

Hewmerkas kommnanus «bénbxodd» npeacrapiser MHHOBALUU:

-camonponukarorias 3akienka RIVSET® - He TpeOyromias mnpeipa-
PUTENBHOIO MPOCBEPIMBAHUS OTBEPCTHH KpenEKHas cCUCTEMA.

B sTo0ii TexHONOrMN paboTaeT gBa 3JIEMEHTA: C OAHOM CTOPOHBI MEX-
Iy COeTUHSAEMBIMH JINCTAMU MaTepHalia pacloyiokKeHa MaTpuIla, a ¢ Ipy-
TOM - IyaHCOH MHCTPYMEHTA C 3aKIENKOH. 3aki€nKa MPOXOAUT CKBO3b
BEPXHHE CJIOM JIUCTA U TIOJHOCTBIO Pa3KUMAETCs B ocaeaHem cioe. T.e.
MPOCTO 3aCTPEBAEcT B MOCIEIHEM ciioe, He npobuB ero. Tak co3maéres
a0COJIFOTHO BOJIO- M TA30HETIPOHUIIAEMOE COCIMHCHHE, HE UMCIOIIIEES BhI-
OpOCOB UCKp, SMUCCHU BPEIHBIX BEIIESCTB U ra3oB.

Rivkle®

:MIIIIHII I 2 § Iy

=mil
E.lL-IEm 4

Pucynox 4 —camomnponukarommas 3akienka RIVSET®
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-Bropas Baxxnas texnonorus - RIVKLE®. Ona coBmemaer aBe Bax-
Hble QYHKIUHN — GOPMHUPYET BHYTPEHHUHN pe3b00BOI KaHANl B TOBEPXHO-
CTH U COETUHSET JETAU NP MOMOIIY PaCKJIETIbIBAaHUS.

Baxneimnm, He3aMeHuM npeumyniectsoM 3akia€nok RIVKLE® ss-
jsieTcst TOT (akT, 4TO Ul MX YCTaHOBKM TpeOyeTcsi IOCTYIl TOJBKO C
OJTHOHM CTOPOHBI!

Texnonorus RIVKLE® ucnons3yercs B caMbIX pa3HOOOpa3HBIX 3a-
KJICNOYHBIX (OpMax M pa3Mepax; 3TO CHIBHO pacIupsieT 00JIacTb Hc-
MOJTb30BAHMSL.

Rivquick®

Pucynok 5 — 3aknénka RIVKLE®.

-rex"ojorust HUCK®. BriOupas 3axienkw, 00s3aTenbHO HYKHO
3HATh TPOYHOCTHBIC XapaKTePHCTUKH Ha pa3pelB W Ha cpel3. [Ipoctas
BBITSDKHAS 3aKJIEMKa II0X0 paboTaeT Ha ckaTHe. YeM OTIMYaeTCs 3TOT
BuJl KperuieHus? [Ipexae BCero - yCWIIGHHEM BBITSKHBIX 3aKJICHOK H
00NTOB ¢ BTYJIKOH (O0KUMHBIM KONBIIOM). Takke 3TH 3aKJIENKH OTIINY-
HO paboTarOT Ha pa3phiB, XOPOIIIO COMPOTUBIISIOTCS ICHCTBUIO IIepernaaa
TEMIIEPATYP, BBIJCPKUBAIOT BHICOKUE TIOKA3aTEIIH BUOPAIMH U JICHCTBHS
Ha KpeTIcHHE.
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CyTh TEXHOJIOTHH TPOCTa: OOJT YCTaHABIMBAIOT C OJHOM CTOPOHBI
CKpeIUIIeMOr0 MaTepuaia, a KOJbLO HaJIeBalOT Ha OONT C OPYyroi cro-
pousL. [Ipu momMomm 0co00ro HHCTPYMEHTa KOJBIIO 00XHMAIOT, 00pa-
3yIOT HEpa3beMHOE COCAMHEHHUE, CTOlKoe K BuOpauuu. Kanasku Goinra,
TaKuM 00pa3oM, MMOYTH IIETMKOM 3alOJHSAIOTCS MaTepuajIoM Kousbla. B
9TOM W BECh CEKPET — B TIPOCTOM Pe300BOM COCIMHEHHUH H3-32 PE3bOBI,
KOHTaKT MEXJIy JIEMEHTaMH cocTaBiisieT Bcero 30% OT MOBEPXHOCTH.
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Pucynok 6 — 3axnénka HUCK®.
3akiroueHue

Ha namHOM »Tame Bompoc o ToM, OyAyT JIM B camoe OnrKaiiiiee Bpe-
M 3aKJIE€NOYHBIC CUCTEMbl aKTUBHO BO3BPAIaThCs B TEXHOJIOTHH CTPOU-
TEJILCTBA MOCTOB, U IPYTUX CTPOUTEIBHBIX KOHCTPYKUIUH, 3aMEHSs CBa-
pounble cucteMbl. TpeGoBaHUSI COBPEMEHHOTO OOIIECTBa K HKOJIOTHY-
HOCTM HEYKJIOHHO pa3BUBAalOT 3TOT mpouecc. Y MHHOBaIMOHHAA
npoxaykius komnanuun BOLLHOFF — npsiMoe TOMy J10Ka3aTenbCcTBO.

39



JIUTEPATYPA

1. http://www.tools-expert.ru/articles/theory/338/print/
2. http://ru.wikipedia.org/wiki/3aknénka
3. http://bridgelife.ru/velikie-imena/36-inzhenery/17-paton-evgeni-
oskarovich
4, http://www.rvtrivet.ru/articles/show-3.htm
VK 624.21

HUCTOPUA CTPOUTEJBCTBA MOCTA XAPBOP-BPU/K

Jlazapes K.B.
(Hayunsrit pykoBogurens — [lactymkos B.I'.)
Kadenpa «Moctsl u Tonaemn» BHTY

AnnHoTanus

B nmanHO# craThe pacckaspIBaeTcs ‘00 OJHOM M3 CaMbIX KPacHBBIX
MOCTOB MHpa, BU3UTHOM KapTOUKE IO)KHOTO KOHTHMHEHTAa — CTAJIbHOM
apouHOM Ki€maHoM Mocte XapOop-Bpumk, yCrenrHo BBHIMOJIHSIONIEM
yKe cTojeTHe (PYHKLIUH JKEIe3HOI0POIKHOTO, aBTOMOOMIBHOTO U TIelle-
xojHOTrOo. B uéM yHHKanbHOCTH MocTa? [loueMy €XerogHo OH IpHBIIE-
KaeT BHUMaHUE MWIJIMOHOB TYPUCTOB M, HABEPHOE, BIOXHOBJISIET ThICA-
YU HHKEHEPOB-CTPOUTENIEH?

Pucynok 1 — -O6H.[I/H71 BHJ MOCTa <<Xap6op-Esz[>K».

Xap6op-bpumx — 6e3ycioBHO, OIMH M3 CaMbIX KPacHBBIX U 3HaMe-
HHUTBIX MOCTOB MHpa, OJHa W3 BU3UTHBIX KapTouek CHIHEs U H0KHOTO
KOHTHHEHTa, WH)KCHEpHas TOpJ0CTh aBcTpanuiileB. Bexab oH ObLT mmO-

40


http://www.tools-expert.ru/articles/theory/338/print/
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BB%D1%91%D0%BF%D0%BA%D0%B0
http://bridgelife.ru/velikie-imena/36-inzhenery/17-paton-evgeni-oskarovich
http://bridgelife.ru/velikie-imena/36-inzhenery/17-paton-evgeni-oskarovich
http://www.rvtrivet.ru/articles/show-3.htm

CTPOEH HE aHTJIM4YaHaMU M HE HEMIAMH — a cooTeuecTBeHHUKaMH. Ilo-
MYJSIPHOCTH A00ABIAET PACIOIOKEHUE — C BBICOTBI MOCTa OTKPBIBACTCS
BUJ] Ha YyJECHBIA TOPOJI, @ COBCEM PSAJIOM PACIOJIOKEH 3HAMEHUTHINA Ha
BECh MHUp OTIEPHBIH TeaTp.

B 1888 romay Oblna cozmana KoporneBckas koMHCCHS; TENbIO0 € CO3-
JaHus ObLIa OLIEHKA Pa3IMYHBIX MIPEUIOKCHUH 10 IOCTPOHKE MOCTa B
Cunnee. YcnoBuii ObUIO HECKOJIBKO: OCHOBHOM TPOJIET cpa3y 3adyMbl-
BaJoCh jAeiarh B paiioHe 500 MeTpoB, TpeOOBanIOCh CO3IaTh HaJjexka-
uryro g cyaoxozacTtsa Beicoty. Komuccus ¢ 1896 no 1903 roasl pac-
cMoTpena okoio 40 mpetoKeHui, Bce ObIUTH OTKJIOHEHH. M 1o okoHYa-
HHUH 3TOTO CPOKa HE ObIIO MPUHATO HUKAKOTO MPOEKTA.

Crycrs ronel, B 1922 rony, npasurensctso Hosoro HOxkHoro Yanbeca
(NewSouthWales, NSW) 00bsB1I0 BCeMUPHBI KOHKYPC; HaIEsCh TPO-
JIBUHYTH CTPOMTENLCTBO. Ha 3TOT pa3 Ha paccMOTpEeHHE IMONaau IMpH-
MepHo 20 MpoeKToB, BKIOYas u padoty JxoHa bpaadunma, Bemrpas-
LIEr0 3TOT KOHKYPC M CTABLIETO IJIABHBIM MHKEHEPOM CTPOUTEIHCTBA
3TOr0 MOCTA.

dynnamenTHble paboTsl craproBain B 1926 roxy. KoncrpykTuBHas
0COOEHHOCTh apOYHOI'0 MOCTa, OOBIYHO, MPEAIONaraeT NPUCYTCTBUE
omanyOKH, KOTOpas CAEp)KUBAaeT HEKeIaTelIbHBIE CIBUTH, MOJHUMAET
KOHCTPYKIIMIO, M TTOKa apka He OyJeT 3aKpbITa - He cHuMaercs. Ho yHu-
KaJbHOCTh CHAHEICKOro Mocra Xapoop-bpumx B TOM, 4TO OH BO3BEAEH
HaJl caMbIM INTyOOKHMM y4acTKOM, I'Zle JOJDKHBI IPOXOIUTH KPYIIHBIE TOP-
roBele KopaOmu. [loToMy BO3MOXXKHOCTH MpHMEHEHHs omnamyOku Obuia
UCKJIIOYEHA Cpa3y e, 1 Hy’KHO OBbIJIO IPUAYyMaTh aJbTEPHATHBY .

Pazpaborunku BO miase ¢ bpandungom, ocTaHOBMINCH Ha PEIICHUH
MOCTPOUTH JIBE apKd Ha Oeperax, a 1Mocjie MX aKKypaTHO MPOTSATHBAThH
HaJl 3aJIMBOM M B LICHTPE COCOUHUTb. /Il TOTO MCTIONIB30BAIUCH OCOOBIE
kpanbl. M 20 aBrycra 1930 - apku ObUIH YCHELIHO COETUHEHBI.

CrpoutenscTBO ObUTO 3aBepieHo B ¢eBpane 1932 roma. OTKpbITHEM
MOJKHO CUMTATh TOP>KECTBEHHOE IPE/ICTaBICHNE PEMbEPY TOTO BpeMe-
HU JIxeky Jlanry. CoycTsi HECKOJNBKO JIET, CTApOXXKWIbI TOpoja Jayn
MIPO3BHIIE CBOEMY MOCTY - cTapas Bemainka (OldCoatHanger).

B pesynprare 3Ta «Bemanka» MOTYyYMIach HUCTUHHO THUTAHTCKOW —
obmast Mmacca apku coctaBmia 39 TeICSIY TOHH. MOCT BO3BBIIIACTCS HAT
OKEaHOM Ha BbICOTY 139 MeTpoB, U BUAEH 32 MHOTO MHJIb IPHOBIBAIO-
M MopsikaM. Kimuperc (mpocset) Xap6op-bpumk cocrasmsier 49 mer-
POB HaJl OBEPXHOCTHIO BOJABI B 3aJIUBE — JIIOOOE CYAHO B MUPE MOXKET
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MIPONTH MOJ HUM B MOPT. B neTHIO0 jkapy MOCT CTaHOBUTCS €ILIE BHIIIE
— MeTaJll, HarpeBasch, pacIIMpseT KOHCTPYKIUIO BBEpX eIé Ha 18 cM.

Bes gmmaa mocta — 1 149 metpos. lllupuna — ogHa U3 caMBIX pe-
KOpIHBIX - 49 MeTpoB. [lonHas Macca MocTa KOHCTPYKLUH - 52.8 ThICSIY
ToHH. Bce cranpHble 31eMeHTs XapOop-bpumk coennHeHbl MexIy co-
0ol 3aKJIENKaMHM; BCETO UX 00Jiee MIECTH MIJIJIMOHOB!

KoHcTpyKTHBHas YHUKaIBFHOCTH MOCTa — OH CJENIaH W3 MeTaJulnde-
CKOH pemeTku. Y apKku - HIapHUpPHBIE OMOpHI; HA HEeE yCTaHaBIUBAJICA
X./Il. TOHHEb IOJBELICHHBIM CIIOCOOOM, KOTOPBIH, B CBOI OYEpEab;
HMMEET CEeTYaTyI0 CTPYKTYpY.

XapOop-bpumx — BaxHelIiass TpaHCIOPTHAs HHUTh, COCTUHSIOLIAS
LEHTPAIbHYIO 4acThb ropojia C CeBepHOM wyacTbio. TloMuMO xene3Hon
JIOpOTH, 37ech (QYHKIIMOHUPYET H TEIIEX0JHOC W aBTOMOOMILHOE JIBH-
s)keHue. Moct nepekpsiaet 3anus [Topt J[xekcon.

BT TR
e

PncyHOK 2 — Camrot Haj MOCTOM «Xap6p-Bpwi>i<».

3akaoueHue
Hapsiny ¢ omepabim Tearpom Cumnesi, Moct Xapbop-bpumx — ogHO
N3 CaMbIX Y3HAaBa€MBbIX CTpOCHI/Iﬁ FOKHOI'O KOHTHHCHTA. HaHOpaMHI)Ie
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BUJIBI TOPOJIa C BBICOYANIIIEH TOUKU apKU JOCTYIHBI BCEM JKENAIOLIUM C
1 oxTs0pst 1998. Bcé uto Tpebyercs — Bozpact ot 10 net, o0yBb Ha pe-
3WHOBOW TMOJOMIBE M OCOOBIA CTPAXOBOYHBIM KOCTIOM, BBIJAFOITHIICS
BHU3Y. BocxoxkneHne npoxoauT mo OOKOBOH apke MocTa Moj OIUTeNb-
HBIM PYKOBOJICTBOM 3KCKYPCOBOJA.

JIMTEPATYPA
1. http://ru.wikipedia.org/wiki/Xap6op-bpumk_(Cumneit)
2. http://www.votpusk.ru/country/dostoprim_info.asp?1D=2405
3. http://australia.by/?p=116

YK 624.21
METPO-MOCT B HU’)KHEM HOBI'OPO/JIE

Mackamonern A.B.
(Hayunsrit pykoBoautens — SIkoBneB A.A.)
Kadenpa «Moctsl n TonHem» BHTY

AnHoTanus
Jannas paboTa mocBsIgHa METPOMOCTY, KOTOPBIA HAXOAUTCS B TO-
pone Huxuuii Hoeropoa.

Hwuxeroponackuit METpoMOCT — COBMEUIEHHBIA MOCTOBOU MEpe-X0.
yepe3 Oky B uepre HuxneroHosropo-na mexxny MonutosckuM u Kana-
BHHCKUM MOCTaMH B CTBOpE yaul Bok3anbHOI 1 UepHUTOBCKOM.

B BepxHeM sipyce MOCTa HAaXOAUTCS aBTOJ0POTa C IBYMsI [TOJIO-CaMHU
B 000MX HANpaBJICHUSAX, B HWKHEM TIPOJIOKEHBI ITyTH JUIA TToe310B Hu-
KETOPOJCKOT0 MeTpo neperona «MockoBckasn» — «I'opbKoBcKas».

BBOJ B 9KCIITyaTaIuio B MOJHOM 00bEME OCYIECTRIEH 4 HOSIO-ps
2012 roaa, oTHOBPEMEHHO C OTKPBITHEM ITepero-Ha « MocKoBCKash —
«l"opbKkoBCKash. I1naH pa3BUTHs HUKETOPOA-CKOIO METPONOIUTEHA
MpeyCMaTPUBAET TAKXKE CTPOUTEIHCTBO BTOPOTO METPOMOCTA B pailoHe
HoBuHok.

JlnmnHa:

metponpoe3s — 1 234 m.

aBronpoe3n — 1 344 m.
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o01as yIMHa MOCTOBOIO Tiepexoia (¢ moaxoaaMu) coctasisieT 6170
METPOB, B TOM YHUCIIE PyCIIOBas 4acTh 8§84 MeTpa, ¢ MaKCUMaIIbHBIM
nponérom 144,5 metpa.

[upuna — 18 meTpos.

ITomoc nBu>keHUST — 41IT.

CTOUMOCTh CTPOUTENLCTBA 14 MIIpIT pyOIIei.

Pucynoxk 1 — O0mwmif Bux Mocra.

4 nosiopa 2008 roma I'ybepnatopom Hmxeropoackoit obma-ctu
Banepuewm IllaniieBsiM ObllIa 3aKpydeHa MOCICAHSS raiika B KOHCTPYK-
UM METpoMocTa; 17 aekaOpst TOro ke roja Hadagach MPOXOJKa TOHHE-
JIs1 OT METPOMOCTA JI0 CTaHIU «[ OphKOBCKas».

WcnbrTanms aBToMoOmIbHOM gacTu nporud 21 oktsaops 2009 ro-
na, obmras macca Harpy3ku coctaBmwia 700 TOHH, MaTYMKK Ha OMOpax
u3Mepsun aedopmanuio 6anok.

B xon1me 2020-x To10B TIAaHUPOBAJICS MEPBBIA PEMOHT MOCTa, B paM-
KaX KOTOPOTO JOJDKHO OBUIO OBITh BOCCTAHOBJIICHO aHTUKOPPO3UOHHOE
nokpeiTie. OgHako yxe yerom 2012 roma MOCT cTaiu 3aKphIBaTh IO
HOYaM JIJIsl PEMOHTA TIOBPEKICHHOTO J1e(hOPMaIlMOHHOTO IIIBA.
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Pucyox 2 — OG6uii BUJ MOCTa ¢ Apyroro oepera.

3akaoueHue

[lo maHHBIM aAMUHUCTpAIMN TOPOJA M OOJACTHOTO MPaBUTEIHCTBA
MyCK METPOTIOJINTEHA B HATOPHYIO YaCTh TO3BOJUT YBEIUYUTH MMACCAKH-
POIOTOK J0 TPEX Pa3 U CHU3UThH YOBITOUHOCTH HIKETOPOJICKOTO METPO-
nonuTeHa. OTKpBITHE MOcTa cBs3ano yaumbl Anémm [lemkoBa n Mak-
cuma ['oppkoro. 3aka3yuKoM CTPOUTENHCTBA TIEPBOHAYAIBHO BBICTYIIAIO
00O «CrpoiiMocT», BO3riaBisieMoe AHTOHOM ABEpUHBIM (TO3AHEE, B
2012 roxy, oH OBLT Ha3HAUYEH 3aMecTHTeNeM rybepHaTopa Hmkeropoa-
CKOH 00J1aCTH 10 CTPOUTEIILCTRY), @ noApsrankoM — OO0 «MocTooT-
psaa Ne 1», Bo3riaBiseMoe ero otioM Banepuem ApepunbiM.biaronaps
CTpoUTENsCTBY MocTa B Hukeropoackoil obmactu Oblia yinydlleHa CH-
Tyamus ¢ COOMPaEeMOCTHIO HAJIOTOB.

JIMTEPATYPA
1. BridgeinTytr / ArchitectsAndT6 [DnekrponHsiii pecypc]: 6a3a
nmaHHbBIX. — Pexkum moctyma:http://www.archdaily.com/854412/bridge-in-
esch-metaform-architects/
2. http://www.ptg.ru/architecture/qs/1045-most-itofor.html
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YK 624.21

MEXAHU3UPOBAHHBIE 1 ABTOMATU3UPOBAHHBIE
HHAPKHUHI'M

Mariok /I.C.,BaneBnu E.A
(Hayunsrit pykoBoaurens — [lactymkos B. 1)
Kadenpa «Moctsl u Toraenn» BHTY

AnHoTanus

B naHHOW cTaThe paccCMOTPEHO pelieHHE MNpOoOJIeMBbl HEXBATKU
nmapkoBo4HbIX MecT. OHa 3axBaTwia yxe M HeOombmme ropona. Ho
OTHOCHUTEIHHO HETaBHO OBUIO HAWIECHO pelIcHHE NaHHON MpoOJIeMbI —
YIUYHBIE MEXAaHWYECKHE U aBTOMATHU3UPOBAaHHBIC MapkuHTH. OHU
CIIOCOOHBI  00€CeYUuTh HEOOXOAMMBIM KOJMYECTBOM MAIIMHOMECT
aBTOBJamenbreB. M Tak ke, YTO HEMAJIO. Ba)XHO, IIOBLICHTH
0€30TacHOCTh TOPOKHOTO JBIKCHUS. BBIIBICHBI BCe MPEUMYIIECTBA U
HEJIOCTAaTKU 3TOro BUJa napkuHra. Ha ocHOBE NMpOBEAEHHOTO aHan3a
M3JI0KEHA OPUTHHAIBHOCTD TAHHOW MIIEH.

UenoBek, Kak HAM BCEM H3BECTHO, IOCTOSHHO Pa3BUBAETCS, COBEP-
LICHCTBYS CBOIO JKHU3Hb. TPAHCHOPT — ATO TBOPEHHE YEIOBEKA U OH TaK
K€ TIOCTOSIHHO COBEPIIEHCTBYCTCS, B TOM YHCJIE W aBTOMOOWIB. YiKe
CEeroiHsl BO BCEM MHUPE €ro MOKHO YBUJIETH Kak MOJ 3eMJIEH, TaK U Ha
3emie. ['me mydrie ocTaBUTh CBOM aBTOMOOMIL? DTOT BOMPOC CTOWT
OCTpO JIJI1 MHOTHX aBTOBJAJENbIEB. MeXaHU3UPOBaHHbIE MapPKOBKU —
9TO aBTOMOOMIILHBIC CTOSHKH, KOTOpPHIE B aBTOMAaTHYECKOM PEXKHME
OCYIIECTBISIOT TPAHCIIOPTUPOBKY aBTOMOOMJICH, U TI0 TPeOOBaHUIO BIa-
JIENBIIECB BBIAOT UX. ABTOMOOWIHM pa3MEIIaloTCs Ha Pa3HBIX ATaxax,
re KaXJIOoW OTBEJEHO OMpeeI€HHOE MECTO. B TeueHue 1Hs HeBO3MOX-
HO HalTH MECTO JIJIsl CTOSIHKH, TOTOMY YTO Ha JIOpOrax oOpa3yroTcs 3a-
TOPHI U3-32 MPUMAPKOBAHHBIX MaIInH. E>kKeroHo mpupocT aBTOMOOHIIB-
HOTO TPAHCIIOPTa CYIIECTBEHHO YBEIWYUBAETCSA, YTO YCYTyOJseT 3Ty
npobiemMy. MexaHU3UpOBAaHHBIC TTAPKOBKU SIBISIFOTCS OJHUM W3 OCHOB-
HBIX pelIeHUH JaHHOM MPOGIEMBI.
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Bce mapkoBkH BBIOJHAIOT OAHY OJUHAKOBYIO (YHKLHIO - obecre-
YUBAIOT COXPaHHOCTh aBTOMOOWIISI Ha OTBEAEHHON eMy Tuiomiaau. OmHa-
KO 3TOT0 MecTa IMOpoi He XBaTaeT IS pa3MeIleHUs] BCEX aBTOMOOUIIEH.
st Toro 4To0OBI PEMIUTh 3TY MPO-
OmeMy HEOOXOIUMO YBEIHYUTh
HemocTamyto mromans. Cyrie-
CTBYEeT MHOXECTBO HHXEHEPHBIX
PELICHU Pa3IMYHON CIIOKHOCTH,
KOTOpBIE MOTYT OOECIIEYHTHh MHO-
roApyCHOE KOMITAKTHOE pa3Mellie-
HUE aBTOMOOMIICH.

CyuiecTByeT TpH THUIAa MEXaHU-
3UPOBAHHOMN NAPKOBKU:

1. MexaHu3upoBaHHbBIE Map-
KOBKM MO3aWYHOTO THIA — 3TO BU]L
MAapKOBKH, B KOTOPOH MPEIyCMaTPUBAIOTCA Pa3IuIHbIe BBl KOMOWHA-
U TIeperpyMIUPOBKH MECT, YTOOBI YCKOPHUTH MapKOBOYHBIE OTEPAIIHH.
OTOT BHJ NMapKOBKM MOXHO HCIIOJIb30BaTh KaK B MeCTax OOJBLIOTrO
CKOIUICHUSI aBTOMOOWJIBHOTO TPaHCIIOpPTa (TPAHCIOPTHBINA Y3€J, JBOPHI
JKHJIBIX JIOMOB U T.[I.), TJI€ OCTPO CTOUT
npo0seMa HEeXBaTKH MECT ISl CTOSTHKH
ABTOMOOMIIEH.

[IpeumyiiecTBO NapKOBKU MO3au4-
HOTO THUTIA:

®  BO3MOXHOCTh YCTaHOBKH B
3IaHUSX;

e  BBICOKasg CKOpPOCTb MapKOBKH
aBTOMOOUJIEH;

e  MakCUMajlbHasi BMECTUMOCTb;

e BO3MOXEH MOA3EMHBIN, Ha-
3€MHBIN U NIOJIyIOA3EMHBIA BApUAHT.

2. MexaHu3upoBaHHas MAPKOBKa OALICHHOTO THIIA — 3TO CTeJUIaKHas
MapKOBKa, KOTOpas NpeayCMaTpUBAeT OONBLIOE KOJIMYECTBO ITAXKEH U
OTHOCHUTEJIHFHO MAJyIO OTMOPHYIO IUIOIIAh. JTa MapKOBKA C BEPTHKAIb-
HBIMH pSAaMHM M MECTaMHU XpaHEHHs MallliH, a TaK e MpeSyCMOTpeH-
HBIM TPOCTPAaHCTBOM JUIA MEpeMeIeHns aBToMoOmnei. bamenHsiii Tun
CXO0X TI0 YCTPOHCTBY C ymdramu. Boaurenro qocTaToyHO JUIIH 3a€XaTh

Pucyror 1. MazawdHe i TUR NapKOBHK

Pucytor 2 BaWweHHBIA TN NE0KOERKA
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Ha m1at(opMy, OCIe Yero OH MOXKET MOKUHYTh CBOM aBTOMOOMIb. [1o-
cie nmudToBas cucreMa IMOJHMMAaeT MAIIUHY Ha Ommkaiiiiee cBOOOTHOE
MecTo. B aToM 1 3akimrogaeTcsl BECh MPOIECC. DTOT TUI MAPKOBKHU TOJI-
XOJIUT JUI KPYIHBIX TOPOJIOB, II¢ HEAOCTATOYHO CBOOOTHOW TUIOIIIATH.

PucyHOK 3. POTODHBIATHN NAPKOBKM

HEUHOH TPAaeKTOPUHU.

IIpeumymiectea  MeXaHU3UPOBAH-
HOW TTAPKOBKH OAINEHHOTO THIIA:

e  MakKCHUMalbHOE WCIOJIL30BA-
HHE CBOOOHOM IIOIIANH;

. 0oJIbIIIasi BMECTUMOCTD;

e  yn00OCTBO I CaMOTO BOJIM-
TEIs.

®  BBICOKas CKOPOCTh MApKOBKH
aBromoOmst (mpumepno 100 c.);

3. MexaHM3UpOBaHHBIE MAPKOBKH
POTOPHOTO THIIA — 3TO CHCTEMBI Tap-
KOBKH, B KOTOPBIX CaMO MepeMelleHre
MAIllUH OCYIIECTBISICTCS 110 KPUBOIH-

[IpenmyiiecTBa MEXaHM3MPOBAHHON MAPKOBKH POTOPHOTO THIIA!
e  3(¢eKTUBHOE UCTIONb30BaHNE MIPOCTPAHCTBA;

e  yn00CTBO MapKOBKH;

e  yn00CTBO BBIBO3a C MAPKOBKH aBTOMOOHIIS;

e sBIETCA JETKOBO3BOANMOM

HenocraTtku Bcex aBTOMaTH3UPOBAaHHBIX MAPKOBOK:

e 3aJepiKKa IIPU IOIy4EHHH aBTOMOOMIIS;

e  HEBO3MOXXHOCTh CBOEBPEMEHHOMW BbIAYN aBTOMOOMIIS M3-3a
HECOBEPIIEHHON CUCTEMBI IAPKOBKH;

e BO3MOXKHOCTb BBIXOJIa U3 CTPOSI aBTOMAaTU3UPOBAHHOMN CUCTEMBI.

3akiroueHue

Bhenpenue coBpeMEHHBIX MAPKOBOYHBIX TEXHOJIOTMM, SIBISETCS OJ-
HUM U3 CaMBbIX NEPCIEKTUBHBIX HamnpaBieHHi. OHaKO B KaXKIOM MecCTe,
r7e uMeeTcsl mpobjieMa MapKOBKH, HEOOXOIWM JTOCKOHAJBHBIM aHalln3
KaXI0H KOHKpeTHOW curyanuu. HyXHO M3yduTh BCIO (DYHKIMOHAIH-
HOCTh OOBEKTa, Ha KOTOPOM HEOOXOAMMO pa3MECTUTh MapKOBOUYHBIE
MecCTa. Y3ke HEIOCPEACTBEHHO MOCIE aHaIN3a MOYKHO U NpeasaraTh pe-
meHye npobsemsl. Ha Hamn B3risin, MCIONB30BAHUE aBTOMATU3UPOBAH-
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HBIX TTAPKOBOYHBIX TEXHOJIOTHH MO3BOJAET YCTPAHUThH OOJIBIIOE KOJTHYE-
CTBO MAapKOBOYHBIX MPOOJIEM B TeX CIydasX, KOrga OObIYHBIE CIIOCOOBI
y)K€ HEe MOTYT OOecle4HuTh HeoO0X0onuMyto 3((eKTHBHOCTh peuIcHUH.
CoBpeMeHHBIII MOLIHBIH MHCTPYMEHT Uil OOpBOBI C HEXBATKOH MapKo-
BOK YK€ JA0oCTyIeH u B bemapycu.

JIUTEPATYPA
1. CrenanoB P.B. CTpouTensCcTBO MEXaHU3UPOBAHHBIX MHOTO-
SIPYCHBIX TTApPKOBOK [DIIEKTPOHHBIN pecypc] //
http://innoros.ru/innovation-idea4/ideas/stroitelstvo-
mekhanizirovannykh-mnogoyarusnykh-parkovok
2. Kamuncknii A.A. ITapkoBKH, MapKUHTU: KOHCTPYKTHBHEBIE pe-
IIIEHUS, COBPEMEHHBIE ITOIXO I U TEXHOJIOTHH [ DIEKTPOHHBINA pecypc] //
http://ais.by/story/1194
3. VBapos I1. 10. Ynuunsle MeXaHU3UPOBAaHHBIE 1 AaBTOMAaTH3HPO-
BaHHBIE MTAPKUHTH [ DIIeKTpOoHHBIH pecypc] //http://klaus-
autopark.ru/objects/parkovki/

YK 624.21

CTPOUTEJBCTBO MOCTOB B CJIO’KHBIX
I'EOJIOI'MYECKHUX YCJIOBUAX

HacanoBuu J1.H.
(Hayunsrit pykoBoauTes — SIkoBieB A.A.)
Kadenpa «Moctsl u TorHenu» BHTY

AHHOTaAUA

B crarbe OyayT paccMOTpeHbl TpoOIeMbl, BO3HUKAIOIIHE TIPH CTPOU-
TEIbCTBE MOCTOB B 30HaX C IMOBBIIIEHHON CelCMUYECKONH aKTHBHOCTBHIO
Ha mpuMepe Mocta Puo-AnTHpHO, moctpoeHHoro B ['perun ¢panirys-
ckoti rpymmoi kommaawii VINCI. HeopauHapHOCTE M CMETIOCTh petire-
HUH, TPUHUMAEMbIX WHXCHEPaMHU BO TJIaBE C TJABHBIM apXUTEKTOPOM
BepmxoMMuKkasnuanom, MO3BOJIHIM BOIUIOTUTH MeUTy | 'perun, mpeBpa-
THB 3TO COOPYKEHHUE B MPEIMET HAIIMOHATEHONW TOPIOCTH.
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Moct Puo-Antupuo (od. Ha3Banue - «XapunaocTpUKynHC») - MOCT
BAaHTOBOH KOHCTpykuuu uepe3 Kopundckuii 3amms, mexny ropox Puo
Ha moxyocTtpose llenomorHec ¢ ropogoM AHTHPUO , HAXOMSIIUMCS Ha
napyroii ctopone 3anuBa (Puc. 1). Ha3anu B yecTh mpemMbep-MUHHCTpPA
I'peru, KOTOPBIN MBITANCA HAIAAWTH TPAHCIIOPTHOE COOOIIEHUS B pe-
THOHE.

Pucynok 1 — O6mwmii Bux Mmocra

MocT nATHIPONETHBIHN, ¢ YETBIPMs onopamu-nimionamu (Puc. 2).

+164m

+57m

+164m
M.:!

Antirion ——

286 m

560 m

560 m
2252m
2883 m

560m

286 m

239m

Pucynox 2 — Cxema mocra

I'myOuna Bonbl mocturaer 65 M, MOPCKOE JHO B OCHOBHOM M3 PbIX-
JIBIX OTJIOKEHHH, celicMuYeckas aKTMBHOCTh M BO3MOKHOCTHb TEKTOHH-
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YeCKUX IBM)KEHHH SIBISICTCS 3HAUMTENbHBIM, KopuH(CKui 3aauB pac-
HIMPSIETCS] CO CKOPOCTHIO 0K0JI0 30 MM B ron. [lupcel He mOXOpoHUIH B
MOPCKOE JIHO, 8 BKOTIaIH B 1e0&H0uHy0 nmoaymky (Puc. 3).

Pucynok 3 — Cxema mocta B nporpamme AutoCAD

3akmoueHue

B craTthe OB MMOKa3aH SAPKUil MPUMEP TOTO, KAK HETPUBUAIBHOCTD U
CMEJIOCTh PeIIeHUH, MPHHUMAaEMBIX HHKEHEpaMH, IPUBOIAT K CO3/a-
HUIO a0COIIOTHO YHUKATHHOTO W HEMTOBTOPUMOTO COOpYKeHus. biaro-
Jlapsi HOBOMY MPOTPAMMHOMY 00ECIIEYSHHIO, MOKHO PacCUUTaTh U
Y4ecCTh JII0OBIe HATPY3KH Ha CTPOUTENHHYIO KOHCTPYKITUIO M IPOBEPUTH
€€ HaceliCMUKY M Ha YCTOMYMBOCTbD €11I€ Ha CTaJIUU MPOEKTA, YTO MO3BO-
JsieT n30exaTh KaKUX-JIM0O NOTEPh B XOJI¢ MOCIIEAYIOICH IKCILTyaTa-
UH.

JIMTEPATYPA
1. MoctPuo-Antupuo (Rion-Antirion bridge)— urons 2011r. —
http://www.bridgeart.ru/bridges/cable-stayed-bridges/374-rio-antirio-
bridge.html#
2. Rio-Antiriobridge— asrycr 2006r. —
http://wiki.phantis.com/index.php/Rio-Antirio_bridge
3. National Geographic Rio Antirio Bridge in Greece — siHBapb

2013r. — http://wn.com/rio-antirio_bridge
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YK 624.21

OLIEHKA BEPOSITHOCTH OTKA3A MOCTOBBIX
COOPYKEHUM

Hectepenko B.B.,Porarens C.C.
(Hayunsrit pyxoBoautens — [lactymkos B.I'.)
Kadenpa «Moctel u Tonnenm» BHTY

AnHoTanus

[MpuBeneHbl TexHUYECKUE (PYHKIMK HCIOJIHSAECMBIE MOCTOBBIM CO-
OpPYKEHHEM H €T0 HepapXusi Kak CTPOUTEIBHON TEXHUYECKOW CHCTEMBI.
[IpennmoskeHB KPpUTEPUN OTKa3a MOCTOBOTO COOpyXKeHHs, Paccmorpena
HAJIS)KHOCTHASI CXEMa MOCTOBOTO COOPYKEHUS U €€ DICKTPUICCKUIN aHa-
JIOT.

ITox TeXHUYECKOW CTPOUTENBHONW CUCTEMOW IOHMMAETCS COBOKYII-
HOCTB TIOCJIEIOBATEILHO, APAIICIBHO U KOMOMHHUPOBAHO COCIMHEHHBIX
AJIEMEHTOB, KOTOPBIE B CBOEM E€JIMHCTBE MPEJCTABISAIOT 3[]aHHE WIIH CO-
OpyXeHHE OoIpeaeneHHoro HasHadeHus [1,2]. B Teopum HameXxHOCTH
CUCTEM TIOJ] AJIEMEHTaMH TTOHUMAIOTCS JIFOOBbIC CTPYKTYPHBIC OJIOKH, He-
o0xomumble Uit obecrieueHus: padoTocrocobHocTn cucrteMbl [3]. Ha-
JIe)KHOCTh TEXHUYECKON CHCTEMBI OTPEAETSIOT BEPOSITHOCTH 0E30TKa3-
HOM pabOTHI €€ AIIEMEHTOB.

K TexHHMYECKUM CTPOHTENBHBIM CHCTEMaM OTHOCSTCS IMOJIABIISIOIIEe
YHUCIIO CTPOUTENBHBIX HU3JENUN 1 Bce 0e3 MCKIIIOUEHUS 3/IaHusl U COOpY-
JKCHHSI, B TOM YHCJIC MOCTOBBIE COOPY)KeHHS. [IpU3HAKOM CHCTEMBI SIB-
JISICTCSL OJHOBPEMEHHOE HCIIOJHEHHE TEXHUYECKUM CTPOUTENBHBIM H3-
nenveM IByX u Oonee ¢yHkiuit. Hanpumep, Hecyas xene300eToHHAS
Oajika TIPONIETHOTO CTPOSHHUS MOCTAa MCIOJHACT (PYHKIMHU: MPOYHOCTH;
JTOJITOBEYHOCTH; PEMOHTHOTIPUTOAHOCTH | Jip. [lo3TOMY Oanka sBisieTcs
CHUCTEMOM.

MocToBoe coopyKeHHE IOKHO BBIIONHATH HECPABHEHHO OOJIBIIIEe
KOJIMYECTBO TEXHUYECKUX (DYHKIUI, KOTOpbIEe MOKHO OOBECIUHUTD B JIBE
Oosbiue rpymnmnbl: 1-1 rpymnmna — odecrnedeHne 0€30MacHOCTH; 2-s TPYTI-
na — obecnieuenne kompoptHex ycmoBuit (Puc. 1). Kaxmas u3 stux
rpynn o0beauHseT 0ojiee MENKHE M0 3HAYCHHUIO TPYIIIBL MPOYHOCTH,
YCTOMYHBOCTH U JIp.
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MocToBO€ COOpyKEeHHE, KaK CTpOUTeNbHas TeXHHYecKas CHCTeMa,
MUMEET CBOIO HEPAPXUIO:

- CHCTEMOH MEPBOTO YPOBHS SBJISIETCS MOCTOBOE COOPYIKEHHE,
COCTOsIIIeE U3 TOCIEAOBATEIbHO COCMHEHHBIX CHUCTEM BTOPOTO YPOBHS
(KOTOPBIMH SIBIISTIOTCS. (PYHKIIUN);

- KaXJasi CHUCTeMa BTOPOIO YPOBHA COAEPKUT CHCTEMbI
TPETbEro YpPOBHS, COCTOSIIMX M3 IOCIEOBATEIbHO M MapaJlIeIbHO
(KOMOMHUPOBAHO) COETMHEHHBIX AJIEMEHTOB, KOTOpBIE, B CBOIO OYepelb
, SIBJIIOTCSI CUCTEMaMU YETBEPTOr0 YPOBHs. DTO HEpapXHUECcKOe WICHE-
HHE TPOIOJDKACTCS 10 HY)KHO# cTenenn nmoapobHoctu (Puc. 2).

DYHKUUMK, UCNONHSIEMble
MOCTOBbLIM COOpPYXeHUeM

: |

1-epynna. 2-epynna.
ObecneveHue ObecneyeHne
6esonacHoCTH KOMMDOPTHbLIX YCITOBUA

: I

BoeinonHeHne tpebosaHuin
Mpo4HoCTb BTOpOro npenensHoro
COCTOAHUA
. MponyckHan
YCTONYUBOCTL porny
CNocobHOCTb

! )

BesonacHocTb M
KOMOPTHOCTE ABWKEHUS

OrHecTonKkocTb

PI/ICyHOK l—q)yHKIII/II/I, HCIHOJIHAEMBIC MOCTOBBIM COOPYIKECHUEM

CrniocoObl OLIEHKH Ha/IC)KHOCTU MCIIOJTHEHUS OJHOW (YHKLUUH CTPOH-
TEJIBHBIM 3JIEMEHTOM MOCTOBOTO COODPY)KEHHSI U MHOXKECTBa (DYyHKIMHA
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CHCTEMOH MPHHUHUMUANEHO OTINYatoTcs. OTamyust o0yCIOBIEHBI cie-
JTYFOIIINM:

- coJiep’)KaHMEeM HCXOJHBIX NaHHBIX — B TIEPBOM CiIydae HC-
MOJIB3YIOTCSl CTaTUCTUYECKHE CBOMCTBA CTPOMUTEIBHBIX MAaTepHaloB,
BO3JIeicTBUN W TIp. B npyrom cirydae — HaJe)KHOCTH CHUCTEMBI DJIEMEH-
TOB;

- coJiepKaHNeM TOHATHS OTKa3a — B IIEPBOM CIIydae MoJ] OTKa-
30M OJHO3HAYHO MMOHUMAETCS BEPOSTHOCTH MPEBBILIIEHUS MHTEHCHUBHO-
CTU BO3JIEHCTBUS HAJ[ COOTBETCTBYIOIIMM CBOWCTBOM 3jieMeHTa. B npy-
TOM cllydae — TOHSTHE OTKa3a HE MOXET OBITh ONpENEICHO TaK KOH-
KPEeTHO B CHJIy MHOTOQYHKUHMOHAIBHOCTH JIIOOOH CHCTEMBI, €€
SKOHOMHUYECKHX U JIPYTHX BO3MOXKHOCTEIH;

- ANTOPUTMAMH TSI BEIYUCIICHUS BEPOSTHOCTEH OTKA30B.

IIpu oleHKe HaZEKHOCTU CUCTEMBI BO3HUKAIOT Pa3iMYHbIE METOJO-
JIOTUYECKHE TMPOOJIEMbI, B YaCTHOCTH MPOOJEMBI C MOHSATHEM «OTKa3a
CHCTEMBD» U KOJIMIECTBEHHOW OIIEHKOH O0TKa3a CHCTEMBI.

[lonsiTne «OTKa3 CHCTEMBD» HE OYEBHIHOE, TaK KaK CTPOMTEIbHAS
CUCTEMa, K KOTOPOIl OTHOCHTCS MOCTOBOE COOpY)KEHHUE, SBISETCS, Kak
MPaBIIIO, MHOTOIIETICBOM.

Cucrema
NepBOro ypoBHA

I ™ oy

DYHELMH DyHELYMA CHcTeMel
GeaonacHocTH KOMIPOPTHOCTH LA BTOPOro ypoBHA

B
POHMHOCTE
KOHCTPYHUMEA Mpounocte
MpoMHOCTE C— nponeTHx r—i No HOPMansHEM
cTpoaHUi CEHBHUAM

NpodxocTe | MpoyHocTe |_._ Cucremel
NpoMENyToYHEIX ONop N0 HAKNOHHLIM CEHEHWAM MATOro ypoBHA

[ ]I I I /

OrHecToiikocTs Mpodnocts MpouxocTe .
Geperossix onop ONOPHBIX YacTed

L3 I
CueTemel MpoyHocTe CHcTeMbl
TPETLEro YpOBHA dyHgamenTa UeTBEPTOrO YPOBHS

TR ]

YeToRuuBocTs {

Pucynok 2-Hepapxust MOCTOBOTO COOPYKEHHU KaK TEXHUYECKON CTPOUTENbHON
CHCTEMBI.
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Hcxons U3 kilaccU4ecKkux MpeACTaBIeHUH O CUCTEME, KaK O MHOXe-
CTBE JJIEMEHTOB, COEAMHEHHBIX MOCIEA0BATENBHO, MAPAIIENBHO WIN
KOMOWHHPOBAHO, 38 0TKa3 MOCTOBOT'O COOPY>KEHHS MOKHO CUHTATH CJIe-
nytomree [1]:

- MaTeMAaTHYECKOE OKUAAHNE BEPOSTHOCTEN OTKa30B MO BCEM
UCTIOJIHAEMBIM (PyHKIMAM;

- o0ecrieueHHOE 3HAYeHHE MaTeMaTHYECKOTO OXKHJIaHHS Bepo-
ATHOCTEW OTKA30B 10 BCEM HCIOIHIEMBIM (YHKIHUIM;

- OJTHO U3 MaTeMaTU4ECKUX OKUAAHUH (MM X 00ECIICUCHHBIX
3HAYEHUIT) TI0 TpyMIaM QyHKIHA.

IToxazaTenp HaJEKHOCTH MOCTOBOIO COOPY>KEHUS, KaK MHOrolene-
BOM CHCTEMBI, MOJKET OBITH 3aIlUCaH B BHJE:

(Xi <X; <XP)

P=Ver< Xi' <X, <X} ¢, (1)
Xi <X, < XE

rae X, X", XP- ciyuaiinoe; HimxHee 1 BepXHee 3HAUCHHS PE3yIbTa-
Ta GYHKIIHOHUPOBAHUS CHCTEMBI.

OcoOeHHOCTBIO MHOTOILICNIEBBIX CUCTEM, K KOTOPBIM OTHOCSTCS MOC-
TOBBIE COOPYKEHHUSI, SIBISIETCSI HEBO3MOKHOCTh OIPEACIICHUS BEPOSITHO-
CTHBIX XapaKTEPUCTUK CIIydalHOW BENMYHUHBbI X CTAaTUCTUUYECKUMH Me-
Tonamu. I[loaToMy [T BEpOSTHOCTHOTO aHalM3a TMOBEACHHS CHCTEMBI
CITy’KaT TEOPETHYECKHE M JIOTHUECKHEe OOOCHOBAaHHS BHJA pacipezesie-
HUS CIy4aliHOM BeIWYUHBI X.

Jnist ONCHKH HaJIe)KHOCTU HCIOJIHEHUS] (QYHKIMH, MpeImrCcaHHBIX
MOCTOBOMY. COOPYKCHHUIO, B KAaUueCTBE aHaJora Lesiecoo0pa3HO HCIOIb-
30BaTh CXEMBbI JJIEKTPUUYECCKUX COCAMHEHHUH C MapaieabHbIMU, MOCIE-
JIOBaTEeIHHBIMU M KOMOWHUPOBAaHHBIMU cCOeOMHEHUsMHU. llpn sTOM mc-
MOJIB3YIOTCS] U3BECTHBIE (POPMYJIBI U pacdeTa pa3IudHO COSTUHEHHBIX
Lenei:
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- IIpyu NOCJICA0BATCIIBHOM COCIUMHCHUN
n
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- MpH NapaIeTbHOM COSIUHEHUU

n n
w=] [w=][a- e 3)
=1 i=1
- IpU KOMOMHHUPOBAHHOM COEIMHEHUH
m n
we=1-][(1-][w]). 0
j=1 i=1 j

rae:. M — 4YUCIIo MOCIEA0BATEIPHO COCAUHEHHBIX AJIEMEHTOB;, M —
YHCJIO MapaJUIEIbHO COEAUHEHHBIX JJIEMEHTOB; VVC— BEPOATHOCTH oe3-
OTKa3HOH pa60TLI CUCTEMBI; VVi— BEPOSITHOCTD 0€30TKa3HOMI pa6OTLI -TO

snementa; ;- BeposTHOCTE OTKa3a >nemenTa; [1- pou3BeIeHNE.

CxeMy TpeINUCAHHBIX IS WUCHOJIHEHUS (DYHKIUH MOCTOBOTO CO-
OpY’KEHHUSI MOKHO TIPEJICTABUTH B BUJE HA/IEKHOCTHOW CXEMBI MOCTOBO-
IO COOpY’KEHUS, UCTIOIB3Ys Pa3IMYHOTO poja coeanHeHus. Ha pucynke
3 mpuBeneHa Ha/JEKHOCTHAs CXeéMa MOCTOBOI'O COOPYXEHMS U €€ JJIEK-
TPUYECKUI aHaJIor.

Bce cocrasinsitonme QyHKIUU 0€30MaCHOCTH B COCTaBE HAJCKHOCT-
HOW CXEeMBI MOCTOBOT'O COOPYKEHHSI TOJDKHBI OBITh COGJMHEHBI MOCe-
JIOBAaTeIbHO, TaK KaK OTKa3 JIIOOOW M3 HUX NPUBOJUT K OTKa3y BCEW
GbyHKIIHA 6€30TTaCHOCTH.

IMpu co3manumM HaE)KHOCTHOH CXeMbl (QYHKIUH KOM(OpPTHOCTH,
BO3MOXKHO OOBEIMHEHUE AJIEMEHTOB CHUCTEMBI B TapaJUIebHBIE COEIH-
HEHUS 32 CUET MPHUCBOCHUS KAXKIOMY DIIEMEHTY CBOWCTBAa MMETh 3aTpa-
THI IPU TIOABJICHUH OTKa3a. DTO MO3BOJSIET CYUTATH 3JIE€MEHTHI MOCTOBO-
TO COOPYXCHHS OJTHOPYHKIIMOHAIIb-HBIMU M CIIOCOOHBIMU 00pa30BLIBATh
napasuielbHbIE COSAMHEHUSI.
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HagexHoCTs MCNONHEHNA YHKLIWIA,
npeanucaHHbIX ANA UCNOMHEHUA MOCTOBOMY
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Pucynok 3 —Hane)xxHocTHast cxeMa MOCTOBOTO COOPY>KEHHS U €€ SIEeKTPUIECKUI
aHajor

I'pynmnupys 5neMeHTHl B pa3IMYHbIX COUETAHUSIX, BO3SMOXKHO 100OUTH-
Csl TAKOT'O. COYETaHHs, KOrJa CyMMapHBIC 3aTpaThl Ha YyCTpaHEHHUE BCEX
0TKa30B, O0bEMHEHHBIX B OAHY TPYIILY, OKa)KyTCsl MaKCUMaJIbHO OJH3-
KO CHU3Y K JUPEKTUBHBIM OTYHUCIICHUSM.

Taxum o0pa3om, AJIsI OLIEHKU HAJEKHOCTH MOCTOBOTO COOPY>KCHHMS
HEOOXOIMMO CO3JIaHHE €r0 HAaJEeKHOCTHOM CXeMBI, B KOTOPOil TeopeTH-
YeCKU U MyTeM HaOJII0JeHUH 000CHOBaHBI BEPOSITHOCTU OTKA30B KaXI0-
TO 2JIEMEHTAa H CTOMMOCTB YCTPaHEHH KaXI0T0 OTKa3a.
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3akmoueHue

Jis OleHKHM HAJEeKHOCTH WCIONHEHUS (YHKIHUHA, MpeanruCcCaHHbIX
MOCTOBOMY COOPYKEHHIO KaK TEXHHYECKOU CTPOUTEIBHON CUCTEMBI, B
KauyeCTBE aHAJIOTa I1eJIeco00pa3Ho MCIOIb30BaTh CXEMBI AJIEKTPHYSCKUX
COCIMHEHHUI C TMapaJUIebHBIMU, TMOCIEIOBATEILHBIMA U KOMOWHHPO-
BaHHBIMU COCIMHEHUSAMU. [IpH 3TOM MCHOIB3YIOTCS M3BECTHBIE (HOPMY-
JIbI 14 pacyeTa pa3iinyHO COEIMHEHHBIX LIeTei:

JINTEPATYPA
1. JIpueB, A.C. HamexHOCTh >Xene300€TOHHBIX KOHCTPYKITHH:
Yuyebnoe nocodue / A.C. JIvrues, B.I1. Kopsikun. — Kyiiobiuies, 1974, —
102 c.

2. Meroapl onpeneiaeHUs U KOHTPOJIA HAISKHOCTH OOJBIINX CHC-
tem / [log pen. A.A. YepBonoro. — M.: Dueprus, 1976. — 264 c.
3. Tumares, C.A. Hage:XxHOCTb OOJIBIINX MEXaHHUYECKUX CHUCTEM /

C.A. Tumamen. — M.: Hayka, 1982.— 184 c.

YK 624.21

HEPEXO/I HA BIM-TEXHOJIOT'MMX HA IPUMEPE
AUTODESK REVIT 2013

ITerpoeM. IL.
(Hayunsrit pykoBoaurens — [lactymkos B. I'.)
Kadenpa «Moctel 1 TorHEem» BHTY

AnHoTanug

CraTbsl MOCBsIIEHAa OCOOEHHOCTSIM PEBOJIIOLIMOHHO HOBOTO HAarpaB-
JICHUS B MPOEKTUPOBAHUH — a UMeHHO BIM.

HaBepHsika MHOTMEe HaclbIlIaHBl O TakoM TepMmuHe Kak BIM-
TEXHOJIOTHH, HO BCE K€ CTOMUT elE pa3 MOACHUTH, UYTO )K€ 3TO 3HAUMT.
BIM (BuildingInformationModeling) moxuo mepesectn kax uH(pOpMA-
[IHOHHOE MOJIETMPOBAHME 3JaHUA WIH, €CIH OBITh KOPPEKTHEEe, co3fa-
HUE MOJIENTU COOpPY)KEHHUS C 3aJI0KEHHEM B He€ pa3inyHOro pojia HH-
dopmanun. B pasnuuHBIX MPOrpaMMHBIX KOMIUIEKCaX 00BEM U pa3HoO-
oOpa3me »HTOH WHPOPMAMKM MOXKET BapbUPOBATHCSA, IOITOMY
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OCTaHOBUMCS Ha KOHKpETHOW cpene mpoektupoBanus —AutodeskRevit
2013.

" Revit

Autodesk:

OcHoBHBIM oTinumeM Revit ot mpeasiayinero nokonexus CAIIP (k
npuMepy mpoaykT tex ke Autodesk, AutoCAD) mMoxHO Ha3BaTh WHOM
M0 CBOCH CYTH MPHUHIIMII ¥ MPOIECC MPOSKTUPOBaHMs. B Teopuun npoek-
TupoBaHne B Revit Bemercst B TOW e TOCIEIOBATEIBHOCTH, YTO H
CTPOUTENBCTBO. [pyTHMHU CIOBaMH, HPOEKTHPOBIIMKH KaK OBI CTPOST
CBOE COOpYKEHHE, TOJNIEKO HE B peallbHOM MHpE, a B BUPTYaJlbHOI cpele
nporpamMmbl. To ecTh, H00aBNSISI B MPOEKT KOJOHHY, BhI JOOaBIsICTS
MMEHHO KOJIOHHY (2 He COBOKYITHOCTh JIMHHIA, KaK 3TO OBLIO paHbIIe) ¢
MPUCYIIUMHU el YHUKAJIBLHBEIMU cBOiicTBaMU. CTIEKTp 3THX CBOHCTB B Re-
Vit 2013 oOmupeH u BKIIKOYACT B ce0sl FTECOMETPUUSCKHE M MEXaHUYECKHE
CBOIcTBa (pa3Mephl, IPOYHOCTHBIC XAPAKTEPUCTHKH, MaTepuail U Ap.),
MOJIO’KEHNE B MMPOCTPAHCTBE, BU3YaIbHBIE CBOMCTBA (BUANMOCTH U 000-
3HAYCHHUC HA Pa3IMYHBIX YePTEkKax, OKpacKka), CBOWCTBA 00BEKTA C IHEP-
TEeTHYECKOM TOYKU 3PEHHUs (TEIUIONPOBOJHOCTh, aKYCTHKA, OCBEIICH-
HOCTb W MHOTHE JIpyTHe), u npyrue. [Ipmaem XapakTepucTHKH 00beKTa
WU3MEHSIIOTCS. BO BPEMEHH: TEIIONPOBOJHOCTh CTEH PACTET, MIPOYHOCTh
0anoK yMEHbIIAeTCs, TOSBISIETCS H3HOC OKPACKU U T. A. TakuM oOpazom
TOSIBIIIETCS. BO3MOXKHOCTh CJIEIUTh 32 COOPYXKEHHEM Ha IPOTSKCHHUU
BCET0 YKM3HEHHOTO IHKJIA — OT MTPOEKTUPOBAHUS 10 CHOCA.

Crnenyromeid ocobeHHocThio BIM-TexHOMOTHI B TPOEKTUPOBAHUU
CTOUT Ha3BaTh MPAKTUYECKH aBTOMATHYECKOE MOCTPOCHUE YEePTEeKeH U
cnermduranyii. JpyruMu cioBamu, J00OaBUB OKHO Ha JIFOOOM BHIIE B
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IIPOEKTE, MBI IOJIy4MM €0 HaBEX OCTalbHbIX Buiax. M eciau Bech mpo-
ekT co3nasaics Bamu u3 3D Buza, To Bee maHbl, (acaabl U paspessl 0y-
IyT HavepueHbl MPaKTHYeCKH 0e3 Ballero y4acTHs, YTO HECOMHEHHO
COKpAIIAET CPOKU IIPOCKTUPOBAHMS.

Pucynok 2 — Mogenu co3nannbie B AutodeskRevit.

B Revit 2013 pemiena emé ojHa BakHas IpoOiieMa, BOHUKAKOLIAs
IpY IPOEKTUPOBAHUU: COBMECTHasI paboTa apXUTEKTOPOB, KOHCTPYKTO-
POB U CIIEIUAINCTOB 110 HHXEHEPHBIM CeTSIM. B mporpamme cyecTByer
BO3MOKHOCTb KaK Obl pa3OUTh MIPOEKT HA COCTABISIONINE CO CBOUM OT-
BETCTBEHHBIM YeJIOBEKOM. Bce melCTBHS CHHXPOHU3UPYIOTCS B OJHOM
¢aiine, Bce BaKHbIC PEILICHUS MPUHUMAIOTCSI COBMECTHO, NPSIMO B IIPO-
rpamme.

HyXHO Takke OTMETHTH CTeleHb Mapamerpusanuu B Revit 2013.
[IpakTiaeckn moboe cBOCTBO 00BeKTa, OyIh TO UITMHA, WA MaTepHal,
MOYKHO CJIeTIaTh MIEPEeMEHHBIM, M 332 HECKOJIbKO CEKYHJI 3aMEHUTh Ha He-
obxoauMoe HaM 3HaueHue. Hampumep, caenaB BBICOTY dTaxka IEpPEMEH-
HBIM [IApaMETPOM, MOXKHO 3a Mapy CeKyHJ IOJIyYUTb HOBYIO MOJEINb C
JPYTUMH UIMHAMHU KOJIOHH, BBICOTAMH CTEH, APYTMMH UYE€pTe)XKaMH HU
cnenndukanusmu (Ha yro B AUtOCAD yuum Obl Henenn). BapsrpoBath
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MOKHO MPAKTUYECKH BCE — OT THIIA TJIABHBIX OAJIOK MM KOJIMYECTBA pe-
Oep ’KeCTKOCTH Ha HHX, JI0 [IBETOBOW CXeMBbI (hacaioB.

He cTout Takxe 3a0BpIBaTh 0 BO3MOKHOCTH BapHAHTHOTO MPOEKTHPO-
Banus B Revit. TIpu HE0OXOAMMOCTH MOXHO pPa3pabOTaTh HECKOIBKO
BapHaHTOB COOPYXKEHHsI Ha 0a3e oOIIel MOJeNTN U MepPeKIIoYaTh UX O-
HUM Ha)KaTHEM KHOTIKW MBIIIH, YTO IEHCTBUTEIHHO yI0OHO U OBICTPO.

3akmoueHue

O06001muB BHITIIECKA3aHHOE MOKHO BBIJIEIHUTD PSAJ] OCHOBHBIX MPHYNH
nepexoaa Ha BIM-texHom0THH B TPOEKTUPOBAHUH:

- HoBblii mpuHLMI NPOEKTHUPOBAaHUS, NAIOIIUK OOJIBILYIO HATIISI-
HOCTb apXUTEKTOPY U UHXKEHEPY;

-B03MOXHOCTP KOHTPOJISI COOPY>XEHHsI HAa NPOTSLDKEHHH BCETO €ro
JKU3HEHHOTO ITUKJIA;

- CoBMecTHas paboTa CMEXHBIX OTJIEIIOB;

- Ilomydyenue deprexedt m crermubUKaEid B IOTyaBTOMATHYCCKOM
pexnme;

- [TapameTrpu3anus CBOUCTB;

- BapuantHoe npoeKkTupoBaHUE.

[lepexon rma BIM MoxeT BBI3BaTh M BBI3OBET TPYOHOCTH y JIOACH,
00yueHHbIx Ha ctapoMm mokonenuu CAIIP, HO Mononable CrenuaInuCThl,
NpOILIEANINE OCHOBHOE 00yHYEeHHE Ha IPOrPaMMHBIX KOMIUIEKCAX HOBOTO
MTOKOJICHHS, CTaHyT Topa3no 6oiee 3 HEKTUBHBEIMHU KaapaMH B IPOEKT-
HBIX OpPTaHU3aIHIX.

JIUTEPATYPA
1. [Ty6muxkarus «BIM: aTo moa 3TuM 0O0BITHO TOHUMAIOT, aBTOP
Brnanumup Tanamnos;
2. http://dwg.ru/pub/
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YK 624.21

B3AMMOCBS3b KOHCTPYKIIUM 1 APXUTEKTYPHOM
®OPMbI B MOCTOCTPOEHHNU.

[Terpo MLII., Jloce A.1O.
(Hayunsr1it pykoBoautens — SIkoBneB A.A.)
Kadenpa «Moctsl u Tonnenm» BHTY

AnnoTanus

B naHHO# cTaThe paccMarpuBaceTCs NpoOJieMa COOTHOIICHUS (PYHK-
[IUOHAJBPHOTO Ha3HAUEHUS COOPYXKEHHS U €r0 apXUTEKTYpHOU (HOPMBL.
JI1s1 MHKEHEPHBIX COOPYXKEHHH, T1e (PyHKIIMOHAIbHOE Ha3HAUCHHUE J0-
MUHHUPYET, TOT BOIPOC CTOUT 0COOCHHO ocTpo. CyIIECTBYET OH U B CO-
BPEMEHHOM MOCTOCTPOEHHH.

Bce ompenenenus, maromniine UCTOIKOBAHHME MOHSATHIO "apXHTEKTypa'
MOTYT OBITH CBEJICHBI B TpH Oosbline Tpymnnsl. [lepBas rpymnma ompene-
JICHWH yKa3bIBaeT Ha TO, YTO apXUTEKTypa B CTPOMTENHCTBE — 3TO YacThb
WCKYCCTBEHHOW MPHUPOJIBI H 0CO00T0 pojia cpesia NesITeNbHOCTH YelioBe-
Ka M, KaKk IpaBUJIO, UCIIOJIB3YETCs B IPAJOCTPOUTEILCTBE M MPU TPOEK-
TUPOBAHUU KPYIHBIX HHKEHEPHBIX OOBEKTOB, KOTOPbHIC BKIIOYAIOT B
ce0s1 MHOXKECTBO DJIEMEHTOB Pa3IMYHOTrO (yHKIHOHAIHHOTO Ha3Hade-
HUs. Bropas ycraHaBIMBaeT MECTO apXUTEKTYPHI B chepe UeToOBEUSCKON
JESITeNbHOCTH, KaK B 00JacTH MaTepHalbHOM, TaKk U B 00JacTH JyXOB-
HOH KynbTypbl. TpeThs rpynmna paccMaTpHBAeT apXUTEKTypy Kak COBO-
KYITHOCTh KOHCTPYKTHBHOW ()OPMBI M BHEIITHETO BHJIA COOPYIKECHHUS.

Bomnpoc cooTHOLIEHUS] KOHCTPYKLIUH U OPMBI MOKET OBITH TOCTaB-
JIeH TaK: MOTYT JIM 3CTETHYECKHE HOCTOMHCTBA B MOCTax IOCTHIaThCs
TOJILKO € MOMOIIBI0 KOHCTPYKTUBHBIX DJIEMEHTOB WIIM XYJI0KECTBEHHAS
BBIPA3UTEIBHOCTh MPOSBISIFOTCS B HUX TOJBKO TPH JOMOJHUTETHEHON
JeKopaTuBHON 00paboTke ero yacreit? He ykaspiBas Ha Kakyro-mu0o
HO3UIIMIO KaK Ha €AWHCTBEHHO BEPHYIO, MOXXHO OTMETHTh OCHOBHBIC
NPUHIMITHATBHBIE TIOJ0KEHHUSI COBPEMEHHOTO apXHUTEKTYPHOTO TPOCK-
TUPOBAHUS TPAHCIIOPTHBIX COOPYKEHUI:

1.'abapuTHBIE pa3Mepsl M OCHOBHBIE HJIEMEHTBI MOCTA JOJIKHBI OBITH
KOHCTPYKTHBHO 11€JIeCOOOPA3HbL: yIyUIlICHHE BHEIIHETO BUJA COOPYIKE-
HUSI HE TOJDKHO WATH 110 ITyTH TPUMEHEHHS YCI0KHEHHBIX PEIICHUH.
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2.3amaya co3aHus XyA0XKECTBEHHO IMOJHOIIEHHBIX MOCTOB HE Orpa-
HUYHMBAETCS BKIIOYEHHEM B HUX KOMITO3UIUIO OTHENIBHBIX apXUTEKTYp-
HBIX J€Tajel, IyCTh JaXXe COBEPIIEHHBIX C ACTETUYECKUX No3uiuil. He-
BO3MOXHO CO3/1aTh apXUTEKTYPY MOCTa TOJIbKO YCTaHOBKOW NEPUII UIU
¢onapeii, KakuMH ObI JOCTOMHCTBAMH OHHU HE 00JIa1aIH.

Pucynok 1 — O6mmii Bux Mocra.

3. B MOCTOBBIX COOPYKCHHSIX OCHOBHYIO XYyI0KECTBEHHYIO Harpy3Ky
HECYT Ba)XHEHUIINE KOHCTPYKTHBHEIE 3JIEMEHTHI. B 3TOM ciy4ae OHU BHI-
CTYMalOT KaK ITaBHBIA UCTOYHHUK apXUTEKTypHOH (hopmbl. OmHAKO, YTO-
OBl CTaTh apXUTEKTyPHON KOMITO3UIMEH, KOHCTPYKLHUS JOJKHA OBITh
MEPEOCMBICIIEHA C ICTETHUECKUX MO3HUIUH, B MPOTHBHOM CIIydac COOPY-
JKCHHE OCTaHETCs HAOOPOM JJIEMEHTOB, JIMIICHHBIX XYI0KECTBEHHOH
BBIPa3UTENbHOCTH. [IpUHIIUIIBI TOCTPOCHUS 00pa3a COOPYKEHUS Ha OC-
HOBE KOHCTPYKTHBHBIX 3J€MEHTOB NPUMEHHMBI K MOCTaM JIt000il KOH-
CTPYKIIUU, B YACTHOCTH, OHH JIAIOT WHTEPECHBIC PE3yJILTaThl MTPH MPOEK-
THPOBAHUHU BHCSYMX M BAaHTOBBIX MOCTOB. [Ipu 3TOM yOemuTeabHOe Xy-
JOXKECTBCHHOC 3By'—IaHI/IC HOJ'Iy'-IaCT TrJ1aBHasA KOHCprKTI/IBHaH naesa —
Mpoe3Kas 4acTh, MOABEIICHHAs K MIOHY ¢ MOMOIIBI0 BaHT. O0pa3 Moc-
Ta B 3TOM CJlIydae ONPEACseTCS apXUTEKTYPHBIM PEIICHHUEM ITHIIOHA U
OaJIKM )KECTKOCTH.
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4.Yxa3aHHas BBbIIIE KOHLEMIUSI HE SBISAETCS €IMHCTBEHHBIM IPABU-
JIOM B apXUTEKTYPHOM TNpoeKTHpoBaHWU. CyIIECTBYET W MPOTHBOIIO-
JIO’KHAs! TIO3ULIMS, KOTOpask He TMpeAToNaraeT OTpaXeHns B 00JIMKe MOCTa
€ro KOHCTPYKTHBHOTO pemieHus. [Ipu TakoMm nmoaxone dacagHas KOMIIO-
3UIHAS CTPOUTCSI HA OCHOBE 3aKOHOMEPHOCTEH XY/I0’KECTBEHHOM rapmo-
HUHW, O€3CBS3U C BHYTPECHHEH CTPYKTYpOM coopykeHms. B 3ToM ciydae
KOHCTPYKIUS U (pOpMa CYIIECTBYIOT OTIENILHO APYT OT JApyra U HPOeK-
TUPYIOTCS He3aBHCMMO. Takke HE CTOMT 3a0bIBaTb O TOM, YTO
APXUTEKTOPY HEOOXOAMMO PEIINTh 3a7ady COOTHOIIEHHS] MOCTa W OK-
pyxaromieid cpenbl. [log okpyskaromen cpenoii NOHUMaeTcs KaK ecTecT-
BEHHAs NPUPOJIA, TaK M camas pa3HOOOpa3Hasi FOpoICKasi 3aCTPOHKa.

Pucynok 3 — O6mumii BUg Mocra.
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Pucynok 4 — O6muii BUZ MOCTa.

5.Ha ¢opmy mocToB Bce Oombluee BIMSHHUE OKa3bIBAaeT (YHKLHMO-
HAJIBHOCTh M  IPOAYKTHBHOCTB, /T. €. BHEAPCHHE B UX apXUTEKTY-
Py NpakTHYHBIX B SHEPreTHUECKOM IIIaHe ocobeHHocTer. K mpumepy,
BETPOBas YCTaHOBKA IO MOCTOBBIM MOJIOTHOM HJIM I'peOHOE Koieco,
MO3BOJIAIOLINE BhIPaOaThIBaTh 3JICKTPOIHEPTUIO AJISI COOCTBEHHOTO OC-
BEIICHHUS.

3akroueHne

B macrosmee BpeMsi B TPaXKIaHCKOM CTPOUTEIBCTBE apXUTEKTYpPE
yIenseTcs 3HAUUTEIbHOe BHUMAHUE, B TO BPeMs KaKk B MOCTOCTPOCHUU
KOHCTPYKTHBHAsL CXeMa MO-TIPEKHEMY SIBIISIETCS OCHOBOIOJIATAIOIIUM
(hakTOpOM TIpH MPOCKTUPOBaHWH. [IpH mepeoCMBICTIEHHH COOTHOIICHHS
APXUTCKTYPHOU (OpMBbI U (YHKIMIA MOCThI MOXKHO paccMaTpUBaTh HE
TOJNBKO Kak CpEACTBO MPEOAOJIEHUS MPEMmSITCTBUM, HO M Kak
COBOKYITHOCTB TIOJIB3BI, IPOYHOCTH U KPACOTHI.
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JIUTEPATYPA

1. IIynun A.JI. CuHTe3 HCKYCCTB B APXUTEKTYPE MOCTOB.

2. I'ubmman E. M. ApXxuTekTypHOE MPOEKTUPOBAHHE MOCTOBBIX
COOPYKEHHU.

3. I'mbmman E. M. CpeznctBa apXUTEKTypHOH KOMIO3UIIMH TOPOJI-

CKHX TPAHCIIOPTHBIX COOPYKEHHH.

YK 624.21

BO3JENCTBUASA BUOKOPPO3UM HA BETOHHBIE 1
'KEJE3OBETOHHBIE KOHCTPYKILMU ¥ METO/IbI KX
3AIUTHI

Casunkuii P.I1.,Mazen /. A.
(Hayunsrtit pykoBoautens: [lactymkos B.I'.)
Kadenpa «Moctsl u Tonrenn» BHTY

AHHOTAUA

Crathsl MOCBSIIEHA OMHCAHHUIO Tpolecca OHOKOPPO3UH, MPOTEKAO-
miero B OETOHE U jKene300eToHe MOoJ BO3ACHCTBHEM BPEIOHOCHBIX MHUK-
POOPraHnU3MOB, U, COOTBETCTBEHHO, CIIOCO0aM OOPHOBI ¢ HEll.

Buonoruyeckas KOppo3usi — 3TO KOPPO3UHHOE pa3pylicHre OeTOHA,
BBI3BAHHOE JKU3HEACSTEIbHOCTHIO KUBBIX OPraHU3MOB (OaKTepuil, Tpu-
0OB, TUIIAHUKOB W IPYTHX), TOCEISIOMNXCS Ha MOBEPXHOCTH CTPOH-
TEJBHBIX KOHCTPYKI[HH,

Buokoppo3uro pa3aensroT Ha 1Ba OCHOBHBIX BHJIA (B 3aBUCHMOCTH OT
XapakTepa BO3JEHCTBUS MHKPOOPTaHU3MOB Ha CTPOUTENbHBIC KOHCT-
PYKIINN):

1) MEKpOOpraHU3Mbl HEMOCPEACTBEHHO KOHTAKTUPYIOT C MOBEPXHO-
CTBIO KOHCTPYKIMH. B X011e porieccoB oOMeHa BelecTB (MeTadonmn3ma)
OHHM BPEIOHOCHO NEWCTBYIOT Ha MaTepHall, U3 KOTOPOTO H3TOTOBJICHA
KOHCTPYKIIHUS, CICACTBHEM YEro sIBJISETCS CHHKCHUE MPOYHOCTU U JOJI-
TOBEYHOCTH 3TOM CTPOUTEIbHOW KOHCTPYKIMH; pa3pacTarolIniicss MULEe-
JUH TPUOKOBBIX MHKPOOPTaHM3MOB BEBI3BIBACT 3HAYWTENBHBIC pa3py-
HIAFOIIME HAMIPSHKCHU.
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2) MUKPOOPTaHU3MBI HapsIMYIO HE BO3ACHCTBYIOT HA KOHCTPYKIIHIO,
OHAKO OHU BBHIPa0aTHIBAIOT (HMPOLYLHMPYIOT) BEILECTBA, arpecCMBHO
Bo3nelicTByIoNHE Ha He€. XapaKTepHOH 4epTOi 3TOrO THUIA OHMOKOPPO-
3UH ABIISETCS TO, YTO OHA MOXKET Pa3BUBATHCS Ha OTHOCHUTENBHO OT[a-
JNEHHOM PACCTOSIHAIO OT MECTOOOMTaHMS OPraHM3MOB, BBI3BIBAIOIIUX
KOPpO3HIO.

OcHOBHBIMH (haKTOpaMH, CTUMYJIUPYIOIIMMHA Pa3MHOXEHHE MHKPO-
OpraHU3MOB Ha MOBEPXHOCTH KOHCTPYKIIMH, SIBISIOTCS BBICOKAs BIIAXK-
HOCTb, HaJM4HE€ B IMOBEPXHOCTHOM CIJIO€ KOHCTPYKIMHM OPFaHUYECKHX
MPOJIYKTOB (OCIKOB, YKUPOB U JIp.) U 3arpsI3HECHHA.

BpenoHocHOMY BO3A€MCTBHI0O MHUKPOOPTaHU3MOB B 3HAYUTEIBbHOU
CTCIIEHH MOJBEPXKEHBl OETOH U >kene300eToH. KoHCTpyKIuM, BBIIOJN-
HEHHBIE U3 3THX MaTEepHANIOB, 3a4acTyl0 HaxXOIATCA IOZ 3eMIEH, 4TO
CHOCOOCTBYET YBEJIMYECHHIO BEPOSITHOCTH BO3HHKHOBEHHSI OMOOKOPPO-
3un. [Ipouecc paspyieHus OCTOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIMH
CBS3aH C YMEHBIICHUEM CLEIUICHUS MEXKy OTAECIbHBIMU KOMIIOHEHTAMH
[IEMEHTHOTO KaMHsI 1O/ IeHCTBHEM MUKPOOPTaHH3MOB.

Bricokas BIaXHOCTh — BayKHEHIINIT (PaKTOp, BIUSIOMINI Ha CO3/IaHHE
YCIIOBUH, OJIATONPHUSTHBIX IS Pa3BUTHS MUKPOOPTaHU3MOB.

JIist 3aIUTBl KOHCTPYKIMHA OT OHOKOPPO3UH MOTYT HCIOJIB30BaThCS
OuonuaHbIe 100aBKU (OMOIMIHOCTH — CIIOCOOHOCTh MaTepHalia MpOTH-
BOCTOSTh MOSIBICHUIO Ha IIOBEPXHOCTH M BO BHYTPEHHEW CTPYKType
BPEIOHOCHBIX MUKPOOPIaHM3MOB), OKPBITHE OOIUIIOBOYHBIMU HJIH Jia-
KOKPaCOYHBIMH ITOJIMMEPHBIMHI MaTepHaIaMH.

[InuToYHbBIE MOKPBITUS AN 3alIMTHI OT MOSBICHUS MHUKPOOPIAaHU3-
MOB HIPUMEHSIOTCS B JICUEOHBIX YUPESKACHUSIX, OTHAKO B HUX UMEETCS
ci1ab0€ MECTO — IIBHI.

JlakokpacouHble MOKPHITUS YAOOHBI AJs Je3MH(EKIUH, OJHAKO Jie-
3MHOUUMAPYIOMIKME BEIIECTBa CAMU MOTYT MOCIYXHUTh IPUYMHON pa3py-
IICHHS TIOBEPXHOCTHOTO cJios OeroHa. Takke TakoKpacodHble MaTepHa-
JBL JIETKO TIOpakKaroTcsl MJeCHEeBBIMU rpubamu. Hanbonee 3¢ eKTHBHBI-
MH a1 OOpbOBl € BO3ICHCTBMEM MHKPOOPTaHU3MOB  SIBIISIOTCS
SIOKCHIHBIE JJAKOKPACOYHBIE ITOKPBITHS.

[Inpokoe npumMeHeHne B 60prO€e ¢ OHOKOPPO3UEH MOTYyUNIIO UCTIONb-
30BaHHE OMOIMIHBIX J100aBOK B OeToH. OHHU MPEMSATCTBYIOT Pa3sBUTHIO
KaK KOPPO3UHHO-OMACHBIX, TaK U IaTOT€HHBIX OPTaHU3MOB.
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Brounanbie 100aBKH, UCMOIb3YEMBbIE AJIS TIOBBILICHUS! CTOMKOCTH K
OakTepusM, HA3bIBAIOTCS OAKTEPUIMIHBIMU, K TpUOaM — (pyHTUIIUIHEI-
MU, K BOJIOPOCIISIM — alIbTUITUTHBIMH.

Brounanbie 106aBkKu HE JOJKHBI OKA3bIBaTh BPEIHOTO BO3ACHCTBHS
Ha OKPY’KaloIllye Cpeay, MPUBOJIUThH K YXYAIICHHIO TEXHOJIOTUYECKHX U
(hM3UKO-MEXaHUISCKUX CBOMCTB OETOHA.

3akmroueHue

Ecnunns nepeBSHHBIX KOHCTPYKIIUMHMETOIBI3AINUTEI OT BO3/ICUCTBUS
BPCAOHOCHBIX MHUKPOOPraHU3MOB JaBHO M3Y4YC€HBI, TO JJId OCTOHHBIX U
JKEJIe300CTOHHBIX KOHCTPYKIIUH OHU IOCTOSIHHO COBEPIICHCTBYIOTCS.
Haubonee mpoayKTHBHBIMH METOAAMHU SIBJISIOTCS: BBEJEHHE B OETOH
OMOIMAHBIX T00aBOK MM TMTOKPBHITHE KOHCTPYKITUH STIOKCHIHBIMHU JIAKO-
KpaCOYHBIMU MaTCpUajIaMu.

JIMTEPATYPA
1. HeanoB ®.M., TI'opmmu C.H., Voaiit JIx. buonospexnenus B
ctpoutenbcTBe. — M.: Ctpoiinzaar, 1984. — ¢ 183-192.
2. http://globalscience.ru/news/tehno/784-zashhita-betonov-ot-
biorazrusheniya-i-biokorrozii.html
3. http://betonoved.ru/data/dobav/dob3.php

VJIK 691.342
MOJUMEPBETOHBI B CTPOUTEJILCTBE

CepukoB B.M.
(Hayunsrit pykoBogurens — Jlsxeuu I'.]1.)
Kadempa «Moctsl u ToHHean» BHTY

AHHOTaAUA

CoBpeMeHHBIN 3aJjaudl B CTPOMTENbCTBE YCTaHABIMBAET Bce Ooee
BBICOKHE TpeOOBaHUS K MarepuaiaM, M3 KOTOPHIX HW3TOTaBIMBAIOTCS
CTpOUTENbHBIE KOHCTPYKIMHU. YBEIHYCHHE 3arps3HEHHs OKpYKaloIIeH
Cpefibl, IEPEeBO3KH PA3JIUYHBIX BEINECTB BJEUYeT 3a cO0OH MOsBICHUE
TpeOOBaHMI M0 XUMHYECKON CTOMKOCTH, HO HE CTOMT 3a0bIBaTh 00 yBe-
JMYCHUE WHTCHCUBHOCTH JIBM)KCHUS U Beca TPAHCIIOPTHPYEMBIX TPY30B.
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HOJ'II/IMGPGCTOH - 9TO OJJUH U3 MATCpPHUAJIOB, KOTOpLIﬁ MOXKET COOTBECTCT-
BOBAaTb BCEM COBPCMCHHBIM Tpe60BaHI/I$IM, TaKMM KakK: JOJIrOBCYHOCTB,
MEXaHH4YecKass M XUMHYECKasi CTOMKOCTD U T.[O

[MomumepOeToH - 3TO OeclieMeHTHBII OETOH Ha OCHOBE ITOJMMEPHOTO
BsoKyIIero. [penacrapnser co00l KOMITO3UIMIO U3 MUHEPATBHOTO CHIPhS
(80%) u cmon (20%). Pacxon matepuanoB B % 1o macce MpuUOIH3U-
TEJILHO CleAyIomuii: mebeHsb rpaHuTHeId 50%, mecok kBapueBbld 20-
25%, mamomauTenb 10-15%, cuaTernueckas cmomna 10-13%, oTBepmn-
tenb 0,5-1%. JlobaBky MOJUMEPOB BBOAAT B OSTOHHYIO CMECh B ITPOLIEC-
ce ee MPUroTOBJIECHUS. Vcrmonb30BaHUe MX MO3BOJISIET M3MEHSITH CTPYK-
Typy ¥ CBOWCTBa OETOHAa B HY)KHOM HaIlpaBIIEHHH, MOBBIMIATH €TO TEX-
HUKO-9KOHOMHYECKHE ITOKA3aTEIH.

CaoiicTBa MOTUMEPOETOHOB 3aBUCHT B OCHOBHOM OT BHAA MOJHMEP-
HOTO BSDKYIIETO: MPOYHOCTh ASMOKCHIHBIX ‘U 3MOKCHIHO-(hy-paHOBBIX
o6eTonoB Hanbopmas (IIpounocts Ha cxarue 90...110MIla, mpouyHOoCTH
Ha pactsaruBaHue npu packaneiBanumn9...11 Mlla), cambie HU3KHE MMOKa-
3aTenu y OeToHOB Ha KapOamuaHbix cBszyromux (Rc = 50... 60, Rp =
3..4 MlIla). B meaoM NpovYHOCTHBIC MOKAa3aTeIH y IOJUMEPOCTOHOB
BBIIIE, Y€M y LEMECHTHBIX OCTOHOB; IPUYEM JUIs IOJIUMEPOCTOHOB Xa-
paKTepHa MeHbIIasi pa3HULA MEXKIY MPOYHOCTHIO MPH CKATUU M MPOY-
HOCTEBIO TIPH PACTHKEHUH, YEM Y IIEMEHTHBIX.

[Monmbckass dupma «SYTEC»mposena cpaBHUTEIBHBIC HCIBITAHHE
o0pryHOTO OeToHa Kiacca B30 u monmumepOerona (tabnuma 1), a Takke
BEISIBIJIA CJICYFOINME ITOJIE3HBIE Ka4eCTBa MOJINMepOeToHa:

Tabmmna 1. CpaBHeHHe CBOMCTB noiauMepOeTOHa U TpaauIMOHHOro OeToHa kiacca B30

Kpurepun cpaBHeHMs [Monmumep6etron | beton
B30

[Tpounocts Ha cxkarue Re [MI1a] 80-110 30

[TpoyHOCTH Ha pacTsArMBaHME NpU Cruda- 22-35 2-4

Hun Rg [mlla]

IIpouHOCTh Ha pacTAruBaHUE NPH pacKa- 8-12 1,5-2

neiBanuu Rr [MIla]

Ucrtupaemocts [CMm] 0,1-0,2 0,6

BrnuTteiBaeMocTh 0 4-8
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W3 Tabnuupl BUIHO, YTO TPOYHOCTH Ha CXKAaTHE MOTMMepOeToHa BbI-
e 00bI9HOTO OeToHa ~ 3-4 pa3a v MPOYHOCTH Ha pacTshkeHne B ~10 pas,
YTO HE MOXKET OTPa3UThCSA HA KayecTBE M3JCIUN M KOHCTPYKIUi, BBI-
MOJTHEHHBIX U3 TTIONUMEpOETOHA.

" BBICOKAasS MOPO30YCTOHYHMBOCTH Onaromapsi TOMy, 4TO MaTepHal
HE BIUTHIBAET KUAKOCTH,

= Xopomias dJIeKTpUyecKasi U30JAIHs,

*  BBICOKasl CTOMKOCTh Ha arpecCHBHBIC XMMUYECKUE BEIIECTBA, B
TOM YHUCIIE KUCIOTHI U IIEIO0YH,

" BBICOKas MPOYHOCTH HA laparaHbe, He OTCIanBaeTCs, He CKaJbl-
BaeTcs, He TpeOyeT NMPOUIAKTHKH, OTCYTCTBYET SPO3Hsl, YTO MOHMKAET
pacxobl Ha IKCILTyaTaluto,

"  MOXET IPUMEHATHCS IS BCEX KIIacCOB HarpPy30K,

=  Onarojapsi CBOWCTBaM MOJUMEpPOETOHA, MPOAYKTHl M3rOTOBJICH-
HBIE W3 HETO TPOYHBI ¥ HaJIe)KHBI, 00JIaaf0T Oosiee BRICOKOH MeXaHUJe-
CKO# TIPOYHOCTBIO Ha HAarPy3KH, YeM TPaJAUIIMOHHBIH OETOH, B pe3yIbTa-
T€ Yero IUIONIaJ b MOMEPEYHOT0 CEYCHUs JJIsl OJHOTO Kilacca Harpys3Ku
JUTs ToNTMMepOeTOHa MEHBIIIE — COOTBETCTBEHHO MPOAYKTHI U3 HETO JIeT-
4e ¥ I0dTOMY OBICTpee U JIeTde yCTaHABIMBAKOTCA,

=  Onarojapsi €CTECTBEHHBIM COCTABJISIOMIMM 3TO JKOJIOTMYECKHUI
MaTepHai, €ro OTXOAbl MOTYT YTHIM3HPOBATHCA — 3AIOJHUTEIh MOXKET
BEPHYTHCS B IIPOU3BO/ICTBO;

"  Xopomias aAre3uss K OCHOBHBIM KOHCTPYKTHBHBIM MaTepHajiaM
(cTasb, TPaIUITMOHHBINA OCTOH),

. 0obIIast CIIOCOOHOCTH MOTJIONIEHUSI BUOpannid, Oarogaps cMo-
JIaM co/ieprKaliMcs B MaTepurae,

"  BO3MOYXHOCTH MOJYYHUTh OYEHb INIaJKyI0 MOBEPXHOCTH, YTO JAET
MHOTO MPaKTHYECKUX TPUMEHEHU,

"  BO3MOXHOCTh IPOEKTUPOBAaHUS TPHUBICKATEIBHBIX SPKUX TIO-
BepxHOCTeH (mo manuTpe RAL) — 11BeTa He TepsArOT SIPKOCTH OY€Hb J0J-
roe Bpems — CTOHKHME Ha yIbTpaduoerT,

"  YCTOWYHMBOCTH K TIOTOJHBIM M3MEHEHHSM W BO3JICHCTBUIO aTMO-
cthepHBIX (HaKTOPOB,

"  O4YeHb OBICTPO AOCTHTAaET MOHTAXXHOTO M JKCIUTyaTallMOHHOTO
COCTOSIHMS,

=  JIeTKO 00pabaThIBaeTCs C MTOMOIIBIO aTMA3HBIX CBEPI U TIHII,

"  HU3KasSHCTUPAEMOCTh (CpaBHHMA C FPAHUTOM).

Uctounuk: http://www.sytec.pl
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Taxoke Ha mpuMepe kommanuu «SY TEC»M0XHO yBUAETh, 0071aCTh
MPUMEHEHHUE MOJIMMEPOETOHA: MPOU3BOJICTBO 3JIEMEHTOB JUISI CUCTEMBI
MOCTOBBIX BOJIOOTBOJIOB (MOCTOBBIC KapHH3BI, OOpPIOPHI, TPOTYaphl,
JIFOKU M CTOKH), TIPOU3BOJICTBO BJIEMEHTOB JIsSi CHCTEMbI JTHHEHHBIX BO-
JIOOTBOJIOB (KaHAJbI, JIOTKH, KOJIOMIBI), TIPOU3BOJICTBO KOJOAIEB U Ka-
HAJIOB JIJIS OTBOJIa arpPEeCCUBHBIX MPOMCTOKOB, BOJIOMEPHBIX KOJIOJIIICB,
MEPEKAYNBAIOIINX CTAHIUHI JJIS CTOYHBIX BOJ U JIP.

3akirouenne

OCHOBBIBasICh Ha MOJyYCHHOW WH(MOPMAIIMH, MOXHO CACIATh BHIBOJI,
YTO MOJMMEPOETOH YIOBICTBOPSET TPEOOBAHUSAM, KOTOPBIC HEOOXOIH-
MBI ISl KAUECTBEHHOTO CTPOMTEIBCTBA TPAHCIOPTHBIX COOPYIKECHHIA.
I/ICHOHB3y}I ITIOJIOKUTCIIbHBIC KadeCTBa HOHI/IMep6eTOHa, MBI MOXEM
CO3/1aBaTh KOHCTPYKIMU, KOTOPBIC CMOTYT JUTUTEIBHOE BpeMsi paboTaTh
B MECTax, TJie JAPYrue Marepuayibl ObICTPO MPHUXOISIT B HErogHOCTh. C
pa3BI/ITI/IeM XI/IMH‘IGCKOIZ HpOMBIHIJIeHHOCTI/I 1 CO31aHHUC HOBBIX ITOJIMMEC-
POB CBOKCTBa MoJuMepOeToHa OyAyT YIIydlIaThCs, YTO MO3BOJUT H3TO-
TaBJIMBATh KOHCTPYKIIUH B COOTBETCTBUU C HOBBIMH TPEOOBAHUSIMH.

JIMTEPATYPA
1. bubnuorekaps.Py [OnekTpoHHbIl pecypc]: 3ieKTpoHHas OuO-
JIMOTEKa HEXYI0’KECTBEHHON JIMTEPATYPhI 110 PYCCKOM U MUPOBOM HCTO-
pHH, UCKYCCTBY, KYJIbTYpE, MPUKIATHBIM HayKaM. — PEXUM JOCTYIIa:
http://www.bibliotekar.ru/

2. SYTEC [DnekrpoHHBIN pecypc]:ohUIHaTbHBI CcalT (GUPMBI-
pexkum goctyma:http://www.sytec.pl
3. I'OCT 7.1-2003 «Cucrema cTaHAapToB 1mo uH(poOpManuu, Ouo-

JUOTEYHOMY M H3JaTelnbCcKoMy JOeny. bubnmorpaduueckas 3a-
nuck.bubnmorpadudeckoe omnucanme. O6mue TpeOOBaHUS M TpaBHIIA
cocrtaBieHns» MuHck 2004r -62 cTp.
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YK 624.21
MOJAEJIUPOBAHUE MOCTA SUNSHINE SKYWAY BRIDGE

CkopoOoratslii A.
(Hayunsrit pykoBoauTems - SIkoBieB A.A.)
Kadenpa «Moctsl u TonHenu» BHTY

AHHOTAIIUA

[IporsnyBmmiics Ha 8,5 KM B ycThe 3asmBa Tamma moct Can-
maiHCKailysli — oJMH M3 caMbIX JUIMHHBIX B Mupe. Ero cekuum Han
3eMJIell 1 MEJIKOBOJbEM HUYEM HE MPUMEYATENbHBL, B OTINYHE OT LIEH-
TpaJbHOM CEeKUUM UIMHON 6 KM, U3 KOTOPBIX 3 KM NPHUXOIUTCS Ha BbI-
COTHBIE TIPOJIETHI HAJ| TJIABHBIM CYJ0XOTHBIM (apBaTepoM B mopTy Tam-
TIBL.

Moct Ob1 mocTpoeH B 1980-¢ IT. Kak 3aMeHa CTaporo, MOBPEXkKIeH-
HOT'O B aBapHHy U OTINYaeTcs GaHTaCTHYECKON KPacoTOi U U3SILECTBOM.

Ha momeHT 3aBepiiieHHs ero ctpourenbctBa B 1987 r. 3Tto ObLIO
BEChbMa OPUTMHAIILHOE COOPYKEHHE.

Pucynok 1 — O6muii BUg MocTa.
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CrpoeKkTHpoBaHHBIM KomMnaHued «®UIT MHXUHUPHUHT», 3TOT MOCT
CTaJl OHUM M3 MEPBBIX, B KOTOPOM NPUMEHEHO KPEIICHHE BAHTOB K
LEHTPAJIbHOM YacTU JOPOXKHOTO MOJIOTHA. DTO 3JIEraHTHOE TEXHUUECKOE
pellleHre BIIOCIEACTBUY MOJIyYMIO IUPOKOE PacIpOCTPaHEHUE, HO B TO
BpeMsi ObUIO HOBaTOpPCKMM. I[IMIOHBI MOCTa OKpamieHsl B SIPKO-
JKENTHIIIBET — CHUMBOJI COJIHEUHOro cBeTa (mrar diopuna Ha3bIBarOT
«CaHIIAMHCTENT» — «COJIHEYHBIM IITaT»); B HOYHOE BPEMs MUIOHBI
MUMEIOT 30J0THCTYIO TIOACBETKY, MOTYEPKUBAIOLIYIO H3SIIECTBO X (Pop-
MBbI. MOCT CBSI3bIBa€T OCHOBHBIE KYPOPTHI BJOJIb 1100epexbsa DIopuisl u
OIVMHAaKOBO BIICYATIIAIONIC BRITTIAAWUT U C CYIIU, U C MOPS.

Pucynoxk 2 — [TunoHsI cOOpyKEHUS.

Y BaHTOBOT'O MOCTa HE MOXET OBITh MPOJETOB TAKOH MPOTSHKEHHO-
CTH, KaK y TIOZIBECHOT'O, HO CTPOUTH €ro ropaszo mpoine. [1o1oTHo Moc-
Ta, SBJISIFOINEECS YaCThI0 HECYIIEH KOHCTPYKIMH, OOBIYHO COCTOMT U3
TOTOBBIX CECMCHTOB, KOTOpBIC MPHUKPEIUIAIOTCS K omopam. [lomotHo
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MocTa mUpruHOH 30 M U TONIIMHON 5 M caenaHo U3 MyCTOTeNIoro 6eToHa
U COCTOHUT M3 cerMeHTOB BecoM 10 200 T KaxIblid; 3TO OecnpereneHt-
HBIH 17151 COOPHOTO Kene3006TOHHOTO MOCTa BecC.

[ocnenuuii cerMEHT AOPOKHOTO TMOJIOTHA OBLT YCTAHOBIICH B aBIyCTe
1986 t.; B pe3ynbTare o0mas UIMHA OCHOBHOTO IPOJIETa, U3SAIIHON ay-
TOi BBITAHYBIIIETOCS HaJg MopeM Ha BeicoTe 60 M, cocTaBmia 366 M
MocT, Ha CTPOUTENBCTBO KOTOPOTO OBLIO 3aTpaueHo 255MITH J0JUIapOB,
MOJTYYHII MHOYKECTBO HarpaJ 3a BEJIMKOJICITHYIO apXUTEKTYPY.

Pucynok 3 — [lonoTHO MocCTa, BUA CHU3Y.

3aKiroueHue

He oGomnocs 6e3 mpoGem: MOSBIIINCH NPU3HAKA KOPPO3UH CTalb-
HBIX KPETEeXHBIX CTSHKEK HEKOTOPBIX OMOPHBIX CTONO0O0B. K coxanenuto,
HOBaTOPCTBO BCEIZla CONMPSIKEHO ¢ PUCKOM; OZHAKO, HECMOTPS Ha TO YTO
pEMOHTHBIE pabOTHI, BEPOSATHO, MOTPeOYIOT OONBIIMX 3aTpar, MOCT
CanmaitHCKaliBai MO-IIPeXKHEMY MOXKET CUMTAThCs LIEIEBPOM HHXKe-
HEpHOT'O HCKYCCTBA.
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JIUTEPATYPA
1. http://en.wikipedia.org/wiki/Sunshine Skyway Bridge

YK 624.21

MOJEJIUMPOBAHUME INEINEXOJHOI'O MOCTA YEPE3
PEKY HEMAH

Tapankona E.H.
(pyxoBoauTens - SIkoBneB A.A.)
Kadenpa «Moctsl u Tornenmn» BHTY

AnnoTanus

CraThsg MOCBSIICHA YHUKAJIBHOMY TPAHCIOPTHOMY COOPYKCHHIO, a
HMMEHHO IeeXoqHoMy MocTy yepe3 p. Héman B ropoge MocTsl, xapak-
TEpUYIOLIUNACS PACCBETOM WHXKEHEPHOW MBICIIM U TBOPYECKUM IOJXO-
JIOM CITeITAATUCTOB-MOCTOBHKOB. OTMETHM HEOCTIOPUMBIC TIPEUMYIIIECT-
Ba MMPHU JIaJIbHEHUIIICH MOJIEPHU3AIMH U WX 3HAYUMOCTH.

Jmra MocTa coctaBisgeT 193 M, a mmpuHa 1,6 M. OH SBIsSeTCS Of-
HOTIPOJIETHBIM MOCTOM. Mcrmonib3yeTcs Ui MEIMIeX0HOTO COCAMHCHIS
ropoJia C MECTOM, TJIe JIFOOST OTABIXaTh MECTHBIC HKHUTEIH.

Co3nanuie (pOHTATIBHOW MpoeKImu meniexoaHoro Mocra (Puc.l).
MO3BOJIUT JIETATU3UPOBATh OCHOBHBIE KOHCTPYKIIUM MOCTOBOI'O TEPEX0-
Jla ¥ YIIPOCTHUT €ro JajlbHeIIee MOAeTupOBaHHE.

KoHcTpykius TemexoqHoro BUCAYErO0 MOCTa  CACNAaHA B BHIE
CTaThbHOU Oaiku JkecTKocTH. KaHaTHas cucreMa yaep)KHBaceT IaHHOE
IIPOJIETHOE CTPOCHUE, IIPU 3TOM CYIOXOIHBIM YpPOBEHb MOCTa - 7,5 M.
V351bl KaHATOB MOJJCPKUBACTCS ABYMS MIIOHAMH. JJIsT M3ydeHUs KOH-
CTPYKTHUBHBIX pEIICHUH, W 00CIEIOBaHMS KCIUTYaTaI[MOHHOTO COCTOSI-
HUsI TAJIOHBI BBIHECEHHI 3a TIPEeybl pyca.

[Tunonsl MOCTa ONUPAIOTCSI Ha MMOCTAMEHTHI BUA MPOCTPAHCTBEH-
HBIX (hepm. DyHIAMEHT O MIIIOHAMH JKEJIe300€TOHHBIHN, YTO TIO3BOJIH-
JIO CO3/1aTh YCTOMYMBOIO KOHCTPYKIMIO. MOCT MATKO TTOKauyMBaeTCsl Hall
BOJHOM TJIaIbI0, YTO CO3JACT WILTIO3HMIO €AMHCTBA MPOCTpaHCTBa. Takxke
APXUTEKTYPHBIC PELICHUS HATIOMUHAIO MPOJETHOE CTPOCHHUE KaK IMOAO-
Ome mamyOHO MadThl, HECCPABHEHHO WMEHHO TaKOW TENIeXOIHBII MOCT
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IoAXOOUT AJid 30H OTAbIXa, JJId CO3JaHUsA 6HaFOHpI/I$ITHOﬁ aTMOC(I)epI:I u
MMPUATHOTO BpEM NPCHIPOBOKACHUS.

Pucynok 2 — MoaenupoBaHue MIJIOHOB

[Ipun MomenupoBaHUM MOCTa pHC.2. €r0 KOHCTPYKLUHMOHHBIC PEIICHUS
BECbMa YHMBEPCAIbHBI U MPAaKTU4HBL. KOHCTpYKIMS JIeTKO moanaercs
cOopkr B MOHTaxy. [lemexonHbIii MOCT ¢ KOHCTPYUPOBAH TakK, 4ToO, Jc-
TaJln, KOTOPbIE MO KaKUM JHOO SKCIUTyaTAallHOHHBIM TPeOOBaHMSM HE
IPOXOIAT, JIETKO IIEMOHTHPYIOTCS M 3aMEHSIOTCSA, YTO, HECOMHEHHO,
IPOJJIHT CPOK CITY>KOBI MOCTA.

[Mpunnuner paborsl 3-D MoxenupoBaHust pwuc.3. cO3MAIOT 00JIacTb
JUIS. HOBBIX KOHCTPYKIIMOHHBIX PELICHUI U MOJe ISl AalbHEHIero yco-
BEPIIICHCTBOBAHMS HABBIKOB Tpu padote B mporpamme AutoCAD.
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Pucynok 3— 3D Mozens nemexogHoro Mocta

3akaoueHue

MocT HeoTbeMiIEMasi YaCTh BOJHOTO IpocTpaHcTBa. Ilpuxoaur He-
00X0IMMOCTh CO3/1aBaTh YHUKAIBHBIE OOBEKTHI, KaK Ui apXUTEKTypHOH
3CTETUKH, TaK U Pa3BUTHUS TPAHCIOPTHBIX CBA3EH. YHUKaIbHOCTH JaH-
HOTO TIETIEXOJHOTO MOCTa OOYCJIABIMBAETCS €r0 HETOBTOPHUMOCTHIO
KOHCTPYKIIMH U 3aKPETJICHUs CHCTEMBI KaHATOB, a TaK )K€ B €ro y100HO-
CTH TEXHMUYECKOTO OCMOTpa M BBIBOJOB O €r0 3KCIIIYaTal[iOHHOM CO-
cTossHUU. B Hame ObICTpOTEeUHOE BpPEeMs HENb3S HE TPEJICTaBUTh IPUMe-
HEHHNE Pa3IMYHBIX NMPOTPaMMHBIX KOMILJIEKCOB B COBPEMEHHOM CTpPOH-
tenbcTBe.  [logpoOHee . octaHoBuMcs Ha nporpamme  AutoCAD
MOJTyYUBIIIEE MUPOKOE MPUMEHEHHE B 00JIaCTH KOHCTPYHUPOBAHUS U MO-
JIENIMPOBAaHUS PA3IMYHBIX TPAHCIIOPTHBIX M MPOMBINUICHHBIX TpakIaH-
CKHX COOPY’KEHUSIX.

JINTEPATYPA
1.ApXHUTEKTYPHO — CTPOUTEIIbHBIN MOpTal [DJIEKTPOHHBIN pecypc]: Oa3a
nmaHHBIX. — PexxuMm moctyma: http://ais.by/story/380
2. Jloporu benapycu [DnexkTpoHHBIH pecypc]: 6a3a maHHBIX. — Pexxum
moctyma: http://www.transport-gaseta.by
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YK 624.21

PEI'YJIMPYEMBIE BUJIKOOBPA3HBIE HATAKHBIE
AHKEPA

Tapankona E.H.
(Hayunsrit pykoBoautens - [lactymxkos B.I'.)
Kadenpa «Moctsl u Tonnenm» BHTY

AnnoTanus

JlaHHasi cTaThs MO3BOJMT YJOCTOBEPUTHCS B IEICCOOOPA3HOCTHU UC-
MOJIL30BAHUS PETYIHUPYEMBIX BHIKOOOPa3HBIX aHKEPOB B BaHTOBBIX
MOCTaX, a Tak’Ke B HaJIe)KHOCTH U B HE MaJIOM CPOKE IKCILTyaTallii MOC-
TOBON KOHCTPYKIIMU IIPHU JAHHOM BHJIE MO aHKEpa.

AHKepHas cucTeMa KpeIUICHUs CIYXUT JUIsl epeAadyd pacTAruBaro-
IMX YCWIMHI B Mpeliesiax €ro 30Hbl JeHcTBUsS. B BaHTOBBIX MOCTax 3TO
OCOOCHHO Ba)KHO, T.K. aHKEp JOJDKEH 00CCIICUNTh YCTOMYNBOCTD KaHAT-
HOW cHCTEMBI M 0€30MacCHOCTh NaJIbHEWINeH 3KCILTyaTaluil KOHCTPYK-
LIHH.

N p
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Pucynok 1 — Perynmupyemblii BUIIKOOOpa3HBI aHKEP.

Hcnonp3oBanue BuiakooOpaszHoro amkepa (Puc.l) momosker paspe-
IIUTH PSAZ] BOIPOCOB CBA3aHHBIX C YCTONYMBOCTHIO, 3PPEKTUBHOCTHIO U
JUHAMUYHOCTBIO MOCTOBOI BAHTOBOW KOHCTPYKIIHH.
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PemenneM sBnsieTCS TEXHUUECKHE XapaKTEPUCTUKU U BO3MOYKHOCTHU
JAHHOTO THIA aHKepa, a UMEHHO MCIIOJIb3YeTCsl ISl OTKPBITOIO M 3a-
KpeITOro kanara (Puc.2), ankepHOoe coennHEHHE HMEET TaKoe K€ pas-
PBIBHOE yCHIIME KaK M caM KaHaT (mpH Oy,= 13MM, MHHUMaNbHOE pas-
peiBHOE ycmime 171 kH), scteTnueckas KOHCTPYKIHS aHKEPA.

0)
PucyHok 2 — a) u 6)-0TKpHITOTO THIIA KAHAT; B)3aKPBHITOTO THIIA KaHAT

Ho Bce ke ero riaBHONM 0COOCHHOCTHIO SIBISIETCS BO3MOXKHOCTH pe-
TyJIMpOBaHUE KaHATa, a 3TO 3HAYUT, YTO MpPH CHIHHOW NUHAMHUYECKOU
Harpy3Kke JaHHBIH BHJ KOHCTPYKIIMU aHKEPHOTO HM3/EIHS TIO3BOJIUT CO3-
JaTh ONTUMAJIbHYIO )KCCTKOCTH KaHATHO# CHCTEMBI BAHTOBOI'O MocTa. B
YCJIOBHSIX CEUCMHUYHOCTH M BBICOKHX ITOPHIBOB BETpa PETYIHUPYEMBIN
BUJIKOOOPA3HBIA aHKEP COXPAHSET CBOIO MO3HIIUIO ONITUMAIIBHOTO U 3(-
(heKTUBHOTO MCTIOTTH30BAHMSL.

3axnroueHue

BesomacHOCTh CTPOMTENBCTBA W IKCIIIyaTaly (PaKTOPhl HEOTHEM-
JICMbIC B MHXKCHCPHO-CTPOUTCIILHOM ACJIC. HpI/IMGHGHI/Ie HOBBIX TC€XHO-
JIorui, 00JIee yCOBEPIIEHCTBOBAHHBIX TUIIOB JeTalel I03BOJIUT IIPUIATh
T000MY THITY COOpPYKEHHS BBINICyKa3aHHbIE TpeOoBaHus. Mcnoms3oBa-
HHUE PEryJIUPYEeMOro BHIKOOOPa3HOTO aHKepa OJUH W3 BapHaHTOB MO-
JIEPHU3ALNHU 1 YCOBEPIIEHCTBOBAHNS WHKEHEPHBIX KOHCTPYKIHI.
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JIMTEPATYPA
1. Mocrootpsnl9 [DnekTpoHHBIN pecypc]: 6a3a naHHBIX. — Pexxum
moctyma: http://www.mol19.ru/museums/guybridge
2. 3akpenu [DneKTpoHHBIN pecypc]: 6a3a maHHBIX. — Pexxum goc-
tyna: http://zakrepi.by/?set=3&qgallery=4
3. CrpoutenbHas SHOUKIONEANS [DIEKTPOHHBIN pecypc]: 0aza
JIaHHBIX.— PexuM noctyna:
http://www.bibliotekar.ru/spravochnik-181-enciklopedia-tehniki
/139.htm

YK 624.21
KOHCTPYKLIMSA EASYRASE

Tapacos I1.B.
(Hayunsrit pykoBoauTens —SkoBieB A.A.)
Kadenpa «Moctsl utoraenn» BHTY

AnHoTanus

PeanpHOCTh Hamiero Mupa - 3T0 HEXBAaTKa MECT MOJ CTOSHKHU U Xpa-
HEHUS TpaHCIOpPTa Ha yIWIaX, TOCTUHHIAX,IUIOMAAIX, O(PHCOB U
T.1.0Ty 3371349y penialoT MEXaHH3UPOBAHHBIC TTAPKUHTH.

OCHOBBIBasICh HA MEPOBOM OIIBITE, €CTh HJIES PEIIaTh ATY MPoOIeMy
32 CYET MOHTa)Ka MNApPKOBOK M NApPKUHIOB, IPH KOTOPOM HCHOJb3YETCS
MaKCHMAaJbHO TUIOMIAb MO/l MECTa XpaHeHHs aBToMobOuse. Baenpenne
MEXaHM3UPOBAHHBIX TMAapKWHTOB TO3BOJIUT HE YBEIMYMBAThH IJIOLIA/b
MOJT UX MECTA, @ HA00OPOT SKOHOMUTH MECTO B pailOHaX UX 3aCTPOUKH.

KoHeTpykiust 1erkoBO3BOJMMON aBTOCTOSHKM JIETKO Pa3MEIaeTCs
Ha CYLIECTBYIOIIEH aBTOMOOMIBHOM CTOSIHKE, MTO3BOJISISI pa3a B HECKOJIb-
KO pa3 yBEJIMYUTh YUCIO MapKOBOUHBIX MecT.Iloaxoaut kak s Bpe-
MEHHBIX, TaK U JUIs IOCTOSIHHBIX PEIIEHUH 3aJauM ¢ YUCcIoM MecT. Tak
K€ €€ MOYKHO MCIIOJIb30BaTh B KAYECTBE II0JI36MHOI0 coopyxeHus.Koraa
JpyTUe pelIeHHs HEe BBITOJHBI IO IIeHe, OBICTPOTa BO3BOAWMOCTHIIAP-
KWHTa SBIISIETCS HanOoJee IPaBHIBHBIM I[TOKa3aTelleM TpH BBIOO-
pe.Jlerko koHCTpyupyembrii mapkuHTEasyRaise ciryXuT s mapKoB-
KATPaHCTIOPTHBIX cpeAcTB oT 8 o 2000 aBTOMOOMIEH.
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Pucynok 2 — Ilapkunr.

MuHNMansHOEBpEMsT MOHTaXa - Heielsl. [ 0ToBBIe OJIOKU cOOMparoT-
Csl KaKk KOHCTPYKTOp, TaKke JIerko u ObIcTpo. «KOHCTpYyKIWs JeTKo
pa3Meraercs Ha y>ke TOTOBOW CTOSTHKE ISl aBTOMOOMIIEH, 9TO TI03BOJIS-
€T B HECKOJILKO pa3 YBEIUYUTh BMECTUMOCTH MApPKOBKU. [laHHAS KOHCT-
PYKUUS TOIXOIUT KaK OJisi BPEMEHHBIX, TaK W JJIA TMOCTOSHHBIX pelie-
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Huil. Ero mapameTpsl: BeICOTa KOJOH COOpHBIE kee300eToHHbIE 2,4 M;
IUINTBl cOOpHBIE >Kene300eToHHble 5x5x0,4;pammnbl MOHONMUTHBIE. Pasz-
Mepbl BCell KOHCTPYKIIMM BapbUpPYeTCS B 3aBUCHMOCTH OT pa3MepoB
IUIOIAJIKH, T1I€ OH BO3BOJUTCS.

Pucynok 3 — Mopenb coopyKeHus.

Tak ke 3Ty KOHCTPYKIIHIO MOYKHO BO3BOAHTH B TYCTO 3aCTPOCHHBIX
paiioHax B BUJIC MOJ3EMHOTO COOPYIKEHHSI, TEM CAMBIM SKOHOMSI MECTO U
npsida MapKUHT O] 3eMITIO, YTO TIO3BOJISIET HA BEPXHEM €0 YPOBHE ClIe-
JaTh JICTCKYI0, BOJICHOONBHYIO, 0acKeTOONbHYI0 TUIOIAAKHU, (yTOOIh-
HOE T10J1e H Jp.

3akmoueHue

Beut cozman 3DnpoekTHaHHOTO TPaHCIOPTHOTO coopykeHwus. Jler-
KOCTh €T0 TOCTPOWKH M TPOCTOTA, MO3BOJSIOT BO3BOJAUTH MHOMXECTBO
Bapualii JaAHHOTO COOPYKEHHUS.

JIMTEPATYPA
1. http://www.stroyka.ru/
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YK 624.21
MOJEJIMPOBAHUE MOCTA YEPE3 PEKY BJITABY

VYcenxkos I1.K.
(Hayunsrit pykoBoauTes — SkoBieB A.A.)
Kadenpa «Mocts! u Tornemm» BHTY

AHHOTaLIUS

CraThs TIOCBSIICHA YHUKAIHHOMY TPAHCIIOPTHOMY COOPYKCHHIO, a
MMEHHO TENIEX0THOMY MOCTY 4epe3 p. BnraBy B ropozme Ilpara, xapak-
TEPU3YIOLIUNCS PACCBETOM HMH>KEHEPHOM MBICIM U TBOPYECKUM IOJXO-
JIOM CIIEMAIUCTOB-MOCTOBUKOB. MOCT SIBIIsIeTCSI CBSA3YIOIIUM 3BEHOM
Mmexny Ilpaxckum rpagom u Crapsim ['opogom. Ilemexoausiit MocT 1o-
CTPOCHHBII B Hauane 15 Beka m3HayanbHO HasbiBajcs Ilpakckum, B
1870 romy odurraibHO IEPEUMEHOBAH B YecTh OcHOBaTe s Kapia [V.

Jnuna mocta coctasisier 520 M, a mupuHa 9,5 M (TeomeTpuueckue
XapaKTepUCTHUKH Toka3aHbl Ha Puc. 1-2). OH sBisieTcss 0JHOMPOIETHBIM
MocToM. Mcmonp3yercs IS MEemeX0qHOro COeIMHEHHs KPETIOCTH U UC-
Topuueckoro paiiona IIparu.

KoHcTpykiust memexoAaHOro. MOCTa HAaIOMHHAET HaM apOYHBIN
MocT.MocT ommpaercs Ha 16 MOIIHBIX apOK, OOJUIIOBAHHBIX TECAHBIMU
0JI0KaMU U3 TTeCYaHHKa , KOTOPBIE OrpakI€HbI JIe0TOMaMHU.
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Pucynok 1 — Pa3pe3 nemexoaHoro Mocra.
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Pucynox 2— Pa3pe3 nemexoaHoro MocTa.

B Te BpemeHa oueHp OoMbIIOE 3HAYCHUE MPUAABAIA MarH4yeCKUM
mudpam , MO3TOMY NEpBbIM KameHb 3aioxuin Kapn IV 9.7.1357 B 5:31
yTpa . Ecnm 3ammcare ducia ciemyrommuM criocodbom: 1 3 5 7 (rom) 9
(menp) 7 (mecs) S (vac) 371 (MUHYTHI), TO MBI IOTYYHM CHadaja BOCXO-
JAIMNANA, a TIOTOM HUCXOASIIUI psAJ HEUETHBIX YHCEN , 3aJI0)KEHHBIH B
TaKOW MOMEHT MOCT JOJKEH OBUT BBICTOSAThH CTOJIETHUSI.

Pucynok 3 — MoaenupoBanye NemexXoaHOro MOCTa.
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Pucynok 4- MonenupoBanue HemexXogHoro MocTa.

3akaroueHue

MocT HeoTheMJieMasl YaCTh BOJAHOIO IPOCTPAHCTBA , @ TAKIKE HC-
topudeckoii yactu [Iparu . C HIM CBs3aHa OOJBIION MTPOMEKYTOK Bpe-
MEHH B UCTOPUH ropona . OrpOMHOE KOJIUYECTBO TYPUCTOB MOCEUIAI0T
€KEr0IHO ITOT IEMIEXO0HBI MOCT .

JIUTEPATYPA

1. Kapnos moct // Bukuneaus [DneKTpoHHBIN pecypc]: 6a3a naH-
HBIX. . — Pexxum mocryma: http://ru.wikipedia.org/wiki/Kapsos_Mocr. —
Hara noctyma : 06.05.2013.

2. Kapnos Moct . UcTopust cTpouTenseTBa. [ ICKTPOHHBIN pe-
cypc]: 6a3a gaHHBIX. — Pexum mpocTtyma:
http://pragueguidebook.ru/karlov-most-istoriya-stroitelstva/ .— dara moc-
Tyma : 06.05.2013.
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YK 624.21
KOHIENIUA BUOJJOTNYECKOI'O MOCTA

Xonsakos B. A.
(Hayunsrit pykoBoaurens — [lactymkos B.I'.)
Kadenpa «Moctsl u ToHHEeTu» BHTY

AHHOTAIIUA

B nanHOi#1 cTaThe ONMUCHIBAETCS HE UMEIOIIAsl aHAJIOTOB B. MUPE KOH-
uenuus «buonornyeckoro mocra». IIpuBeneHsl TpeuMyIECTBa TaKOTO
CTpOCHHS TIepe] TPAJAULIUOHHBIMH CIIOCOOAMH CTPOWTENBCTBA M JKC-
ryatanuyd. OTNHCaH MPUHIWI BO3BEACHHUA W AKCIUTYaTallMA COOPYXKe-
HUSL.

Konnenmus O6monornyeckoro Mocta HpeAcTaBisieT coboil coopyxe-
HHE, KOTOPOE SIBJISIETCS] pACTEHHEM HITH JKUBOTHBIM, 8 BO3MOXKHO U TEM U
JOpyruM. DTo Ouonoruueckas macca, KOTopas oopasyer co0oil mponér-
HOE CTPOEHHE, MPOIyCcKas 1o cede JIFo/Ieil U TpaHCIIOPT.

PI/ICyHOK 1- HpOJ’IéTHOC CTPOCHHUC CO3JaHHOC MYPaBbsIMU JII CBOUX copo;[nqeﬁ.

[TpooGpa3zom TOro Kak IoJHKeH paboTaTh OMOIIOTHUECKUI MOCT CTallo
noBeneHue rpynm MypaBbEB (Puc. 1). OTu HacekoMble CITIOCOOHEI B CITy-
yae HeOOXOJAMMOCTH CO37]aBaTh U3 CBOMX T€J MOCTHI Yepe3 BOJIHBIE Ipe-
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rpajbl WIK YIICNbS ISl TOTO YTOOBI MIPOMYCTUTH IO CBOUM CITMHAM CO-
pomuueid. Takas cucTtemMa WHTepecHa TE€M, YTO TpyNIa MypaBbEB, oOMe-
HUBAasSICh MEXy cO00M HEKOTOpOH mHpOopManuel, ciocooHa 00pa3oBhI-
BaTh LIEIBHBIN XKUBOW OpPraHU3M. JTOT OpPraHU3M OOJIbIIC HE SBISICTCS
TPYNIION CYMIECTB (XOTS TEXHUYECKH ATO TaK) — 3TO €IUHOE IENO0e, IM0-
TOK OMOMAacchl, ABMXKYIIHHCSA B TpeObyemMoM eMmy HampasieHud. [lpu
3TOM OH MOCTOSIHHO M3MEHSETCs 10 (OpMe U CTPYKTYpE B 3aBUCHMOCTH
OT BHEIIHUX TApaMETPOB CPEJIbI, 10 KOTOPOI mepeMeniaeTcs.

VY Takoro AWHAMUYHOTO COOPYXKEHHS CYIIECTBYET MHOXKECTBO IIpe-
MMYIIECTB KaK y OMOJIOTHYECKOT0 OpraHn3Ma 10 CPaBHEHHUIO CO CTaTH-
HBIMH CTPOCHUSAMU U3 METaJlJId, KOMIIO3UTAa WA )KGHC306CTOH21:

- MennenHee crapeer MO CPaBHEHHIO C COBPEMEHHBIMH COOpYKe-
HUAMH. IMeeT OOJIBITyI0 CTOHKOCTh K BHEITHUM BO3JSHCTBUAM, OJ1aro-
Japsi TOMy, 4TO OMOJIOTHYECKUI OpraHu3M cliocoOeH NpUCTIocadInBaTh-
cs1 M OOPOTHCS C BHOBh BO3HUKIITUMHE Pa3pyLIAIOIIUMHU BO3IEHCTBUSAMI.

- He tpebyer Tpyn0EéMKOH peKOHCTPYKITUM C OCTAHOBKOH JTBIKCHUS,
B Cy4yae CMEHBI YCIOBHUH JKCIUTyaTtanuu. Hampumep, B ciiydae pacuiu-
peHus MPOE3KEN YacTH WIM CMEHBbl HOPMATUBHOW HAarpy3KH Halll MOCT
Croco0eH MPOCTO BBIPACTH B Ty (hopMy, KoTopas TpeOyeTcs B JaHHBIN
MOMEHT. B mporiecce mpoekTHpoBaHUs MPOMagaeT akTyalbHOCTh CTPO-
HTb IMPOTrHO3bI MOBCACHUA PCKU WA YBCJIMYCHUA IMJIOTHOCTHU ABUKCHUA
aBTOMOOMJICH.

HuTepecHa Tema npomycka 0co00 TSHKENBIX TPY30B 1O MocTaM. B Ta-
KUX CIIydasx HanOoJiee MCmEBBIM ObIBAET BapUAHT MPOITYCTUTH T'PY3 IO
MOCTY, a TIOCJI€ MOTPATUTh CPEACTBA HA €r0 PEKOHCTPYKIIHMIO, a B XY/-
meM ciy4ae MOBTOPHOE CTPOHTEIhCTBO. BHOJIOTHMYECKH MOCT CHOCO-
O€H Ha HY)KHBIM CPOK BBIPACTH, MPHUHSIB HYXHYIO TPY30MOIBEMHOCTD, a
3aTeM BEPHYTCS K MpexHer hopme.

- Kak u n11000¥ HBOI OpraHu3M, MOCT CIIOCOOEH pereHeprupoBaThCS
B CIy4yae Kakux-Tu00 pa3pylIeHHW ero CTPYKTYpbl, HallpuMep aBTOMO-
OWIIBHOI aBapHu MM CTOJIKHOBEHHS CYHA C OTIOPOA.

- MocT, SBISIFOIIUNCS XKUBBIM OPTaHU3MOM, MOXKET ITOJIy4aTh SHEp-
THIO W3 TIOYBBI M OT BBIXJIONHBIX T'a30B aBTOMOOWIJIEH M BhIpaOATHIBATH
Py 3TOM Kucjaopoa. Hanmnume MocTa WM MyTeNpoBOAAa HE HAPYIIUT
9KOJIOTHYECKYIO 0OCTaHOBKY, a, BO3MOXKHO, U YJITYYIIIHUT.

- [IpencraBnser OorpoMHYIO IIEHHOCTh Kak OOBEKT TOPOJICKOM CPEIbI.
Takoe coopyxeHne OyAeT NpPUBIEKAaTh MHOXXECTBO JIIOAEH, MOBBIMIAS
0O0IIYI0 U3BECTHOCTh TOPO/a, B KOTOPOM OYET MOCTPOSHO (BBIPAIIEHO).
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- MoXeT HOCUTh MHTEPAKTUBHBIN XapakTep M pearupoBaTh Ha Ke-
JAIOLUX OB3aUMOACHCTBOBATh C HUM JIFOAECH WM MPOCTO MPOXOIAIINX
MuMo. HaBepHoe, KaxK/Iplil 4eJI0BEK B CiIydyae BO3MOXKHOCTH 3aX04eT OC-
TaBUTh Ha TAKOM MOCTY KaKOW-TO CBOM CIIE.

- Emé omHa 0cOOEHHOCTH TaKOTO MOCTa 3TO TO, YTO OH CMOXET Me-
HATH CBOH apXUTEKTYPHBIA 00pa3 B 3aBUCHMOCTH OT CMEHBI MIWHCTpUMA
B apxutrektype. st 3Toro, OmsTh Ke, He MoTpedyeTcs PeKOHCTPYKIIUM,
pecTaBpaIiy win eni¢ Kakoro-iu0o riiodaaIbHOro BIOKESHUS PECYPCOB.

- [locnennee U caMoe rIaBHOE NPEUMYIIECTBO BBITEKAET 3aKOHA KO-
HOMHUHU MaTepHalia ¥ MECTa, COTJIACHO KOTOPOMY KaXKIbI JKHBOU Opra-
HHU3M MOCTPOCH TakK, YTOOBI MPH MUHUMAJILHOU 3aTpaTe CTPOUTEIHLHOTO
MaTepuaa OH MOT Obl BBITIOJIHATh MakcuManbHyI0 padoty ([1étp dpan-
nesndaJlécradr, 1895r). Apyrumu ciaoBamMu TOOUTHCS JYUITHX TEXHUKO-
9KOHOMUYECKHUX IMOKa3aTeyield B JIIOOOM JPYroM MOAXOJAE K CTPOUTEIb-
CTBY HEBO3MOXKHO.

NMeercs ONBIT HEKOTOPBIX APXUTEKTOPOB MO CO3AAHUIO MOJHOCTHIO
WJIM 9aCTHYHO KUBEIX JoMOB. Ho B ycroBusx bemapycu 3To miioxo pea-
TU3yeMo, T. K. OpraHHYecKas CTPYKTypa 9TO IO YMOTYaHHUIO HAIHUWE
BJIaTM B MaTepualle, a 3T0 NaryOHO BJIWSIET HA TEIIONPOBOJAHOCTh U MO-
po3ocToiikocTh. Ho B citydae MpOJIETHRIX CTPOCHUN 3TH XapaKTEPUCTUKU
HMMEIOT JJAJIeKO HE MEePBOCTEICHHYIO BAYKHOCTb.

[IpumepoM dero-To MOX0XKETo Ha KOHIENIIHIO OMOJIOTHIECKOT0 MOC-
Ta SBJISIOTCS MOCTHI B OkpecTHOCTsIX Muauiickoro ropoaka Yepamymxu
(Puc 2). Tam cymiecTByeT HENBIA P MOCTOB CO3JAaHHBIX M3 KOpHEH
MIPOJIOJDKAIONIUX CBOM POCT NepeBheB. [Ipoliecc BhIpamiuBaHUs TaKOTO
Mocta giutcsa oT 10 mo 15 mer. OTauyue STUX MOCTOB OT TOTO, YTO W3
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ce0sl OJDKeH MPEeNCTaBIsATh OMOJIOTMYECKHN MOCT 3aKJII0YaeTCs B TOM,
YTO BBIPAIIMBAHUE M DKCIUTyaTallMs SBISETCA 3HAYUTEIBHO OoJee
VIpaBIIsIEMbIM TPOIeccOM. Ero MOXHO KOHTPOJHMPOBAThH MPH MOMOIIH
reHHoil nHxeHepud. CoBpeMEHHBIE 3HAHHWS W TEXHOJOTHH B OOJIACTH
OHMOJIOTUH MO3BOJISIOT OMPECATh U 3a/1aBaTh POCT OPTaHM3Ma I pac-
TEHUS TOJ00HO MPOTrpaMMHpPOBaHHI0 podoTa. Takum 00pa3oMm, MOKHO
VIPaBISITh CKOPOCTBIO POCTa, (POPMOH, (HYHKIMOHAIOM U CTPYKTYypOH
coopy>kenus. [Ipnuém napamerpamu 1jIsl JAIbHEHIIIETO poCTa U caMope-
TYJSIIAA MOTYT OBITH JIFOOBIe IM(PH M 3aKOHOMEPHOCTH, - HapUMeEp
MaKcHMalbHasi Hecylas crnocoOHOCTh. B Hjeane B 3aKOHOMEPHOCTH
pocTa MocTa MOTYT OBITh 3aJI0KEHBI (POPMYJBI pacuéra ero Hecyuen
crocoOHoCTH. [IpyruMu ClIOBaMH COOPYIKEHHE JIOJKHO MPOBOJUTEH CaMO
o0clieioBaHme, CKaXKeM, KaXIble JIBa Mecslla M YCUIIMBATh ce0si B TPO-
ONEMHBIX MecTax. A KakuM emé Jy4IINM CIIOcOOOM MOXHO MPOBECTH
o0crieioBaHUE COOPYIKEHUsT KaKk He M3HYTpHU. JJaHHBIC O CBOEM COCTOSI-
HUHM MOCT MOXET TOJIy4aTh [10 CPEJICTBAM JIATYMKOB PACIIOJIOKEHHBIX 110
BCEMY COOPYKEHHIO, KOTOpble OYIyT MPEICTaBISATH COOOH HEPBHYIO
CHCTEMY C MHOYKECTBOM HEPBHBIX OKOHYaHHUH.

3akmoueHue

Bompoc 0 peanbHOM BO3MO