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MOCT YEPE3 PEKY JIHEIIP
®panckesuu 1.
(Hayunsrii pykoBogurens - KoctiokoBuu O.B.)

MocTt yepe3 peky [uernp — O0JbIION aBTOAOPOKHBIA TOPOJCKON >KEIE300€TOHHBIA MOCT C
PaMHO-TIOZIBECHBIMA W OallOYHBIMH Pa3pe3HbIMH  TIPEIBAPUTEIBHO-HAMPSDKEHHBIMU  TIPOJIETHBIMH
CTPOEHHUSIMU Ha MAaCCUBHBIX OIIOpPaX, NOCTpoeH B 1968 rony.

Pucynox 1

Kanuransaslii peMOHT MocTa 1o npocnekry [lImuara Havancs ¢ urons 2013 roma. B nepseie
7IBa Mecslla BEIUCh pabOThl MO BBIHOCY KOMMYHHKaluil. B oxTs0pe nBmxkeHHe TpaHcropTa IO
MOCTY 3aKpbUIH, YTO MPHUBEJIO K MPOOKaM Ha Joporax ropona. Paboune TpyAuauch B HECKOJIBKO CMEH
24 yaca B CYTKH, YTOOBI KaK MOXHO OBICTpPEE OTKpPBITh PEBEPCUBHOE JBM)KEHUE Ha 3TOM YYacTKe
noporu. OJIHaKO KOHCTPYKIIMHU HE BBLAECPKAIN U MOCT CHOBA 3aKPbUIH.

4 M‘ﬁ/ Vo2

Pucynoxk 2



Uctopus

B 1850 r mosiBuiOoCh MEPBOE OCHOBATEIBHOE CTPOEHHE, IMpaBJa Ha JIEPEBSHHBIX OMOpaX .
IIpoexT MocTa cneman caM HayajdbHMK IyTed cOOOIIEeHUs MOrujaeBckoro oxpyra Hukounait
SctpeOckuit. OH ke U PyKOBOJIWI €ro CTPOUTENLCTBOM. J[iIMHAa MocTa Ha TO BpeMsl cocTapisuia 192
METpa, BBICOTA MOJOTHA HaJ BOAOHU cocTaBisia 12M, mupuHa 16Mm.

B 1941r moct Ob1 B30pBaH MPH OTCTYIUICHUH YaCTSAMH KPAaCHOM apMHUH, IOCIIE YeThIpeX JHEH
cAepKUBaHUS aTak (pamucToB. J{HENpoBCKUil MOCT HYKEH OBbLIT HEMIIAM B CTPAaTETHYECKUX LEIAX, U K
3ume 1941r onu ero BoccranoBuwiud. Ho nerom 1944r npu B3stun MorusieBa MoCT ONsITh ObUT B30pBaH
U YK€ OCHOBaTelbHO. BOCCTaHOBWIM €ro mocie BOHHBI B KpaTdallMe CPOKHU C. HM3MEHEHHEM
KOHCTpYKUMH. Tak BoIrIsAE MOCT B 1952 rony:

Pucynoxk 3

B 1968 romy OBl caaH B AKCIUTyaTaIldi0 HOBBIM KeJI€300€TOHHBI MOCT KOTOPBIM ceidac
MOJIb3YIOTCA XKUTenu Morunesa.

CBeneHMsl O KanmuTalbHBIX PEMOHTAX M PEKOHCTPYKIMU COOPYKEHHUS — C MOMEHTa CHadu
MOCTa B JKcIulyaTanuio B 1969 roay kanuTambHble PEMOHTHI HECYUIMX KOHCTPYKIUH MPOJETHBIX
CTPOEHUI U ONIOP HE MPOU3BOAMIIUCH.

Pucynok 4

Onucanue 1eeKTOB KOHCTPYKTUBHBIX 3JIEMEHTOB MOCTa
Onopsl MocTa:
- Cwmemenue onopsl Ne8 B cropony nposiera Ne7 n HaksIoH onopbl Ne§ B CTOpOHY
IPaBoOEPEKHOrO MOX0/1a;



- OtcyrtcrBHe 00BeAMHEHUS IKa(HOM CTEHKH Ormopsl Ne 8 ¢ TeJIoM HacalKu;
- BeprukanbHble CKBO3HBIE CUIIOBBIE TPEIIMHBI B IPOMEKYTOUHBIX OIOPAX.
OnopHele yacTu:
CMelieHue ¥ 3HaYUTENbHBIM HAKJIOH BaJIKOB B CTOPOHY IIKa(HON CTEHKU
IIposieTHBIE CTpOEHUS:
- Koppo3sust 1 0OpbIBBI MyYKOB MpeIHANPSHKECHHON apMaTypbl KOHcosel omop Ne5
1 Ne6, Ha KOTOpBIE onuparoTcs 33-MeTpoBble OaNKH MOABECOK B mpoiieTax 4.5, u 6.
- Tpewmunsl B kopHsix kKoHcoieil NeNel,2.3 onopel Ne6, u 3amaunBanue KopHel
JTHX KOHCOJICH;
- Paszmom OetoHa mo Bepxy KopHs KoHconmu Nel mposiera 6, TIpUBEIIHN K
CMEILIEHUIO BEpXa KOHCOJIM B BEPXOBYIO CTOPOHY Ha 5 CM.
- VYMeHblleHHE cxaToil 30HBI OeroHa KoHcosie Nel “omopsr Ne6 (paszmom
pou301Iel Ha 4/5 BEICOTHI KOPHSI KOHCOJIH).
- HeynoBneTBOpUTENBHOE COCTOSIHUE KeNe300€TOHHBIX IUIUT €3I0BOTO MOJIOTHA
Mexay 6ankamu b5-b6 u b6-b7, koppo3us 6eToHa 1 apMaTyphbl, TPOIOMBI.

MocToBO€ MOJOTHO:

- Hepocrarounas mmpurHa npoe3xei 4acTu;

- CKBO3HBIC pa3pyLICHUs TPOTYapoOB - HA IMPOXOKEH YACTH, HEPOBHOCTU B
MOKPBITHH C MONEPEYHBIMHU TPEUIUHAMU;

- JIECTPYKLHUs 3alIUTHOTO CJIOS (OETOHA TPOTyapHBIX OJIOKOB C OTOJICHHEM U
KOppO3uel apMarypbl, HEAOCTATOYHBIA 3AIMUTHBIA CIIOW OEeTOHa TO HHU3Y TPOTYyapHBIX
TUTUT;

- pasjioM B BEPXOBOM TpOTyape HaJ onopoi Neb.

OnopHele yacTu:

CMelieHue ¥ 3HaYUTENbHBIM HAKIOH BaJIKOB B CTOPOHY IIKa(HOW CTEHKH;

[IponeTHsle cTpoEHMUS:

- Koppo3sus 1 oOpbIBBI MyUKOB MpeIHANPSHKEHHOW apMaTypbl KoHcousiel ormop NeS u Ne6,
Ha KOTOpbIE OoNUparoTcs 33-MeTpoBbIe OAJIKU MTOIBECOK B IpojeTax 4.5, u 6.

- Tpeunsl B kopHsax koHconed NeNel,2,3 omopbsr Ne6, u 3amaunBaHMe KOpPHEW 3THUX
KOHCOJICH;

- Paznom Getona mo Bepxy kopHs koHconu Nel mponera 6, mpUBEAIIMA K CMEIICHHUIO
BEpXa KOHCOJIM B BEPXOBYIO CTOPOHY Ha 5 CM.

v YMensblieHue cxatoi 30HbI 6eToHa koHcosel Nel omopsr Ne6 (paznom mpou3sorien Ha
4/5 BBICOTBI KOPHS KOHCOJIH).

- HeynoBneTBopHUTeNbHOE COCTOSHUE JKEIE€300€TOHHBIX IUIUT €3/J0BOTO MOJOTHA MEXIY
6ankamu b5-b6 u b6-b7, koppo3ust 6eToHa 1 apMaTypbl, IPOJIOMBI.

- MocToBO€ NOJIOTHO:

- Henocrarounas mmprHa mpoe3Keil 4acTH;

- CKBO3HBIC Pa3pyLICHMs] TPOTYapOB Ha IIPOXOXKEH 4acTH, HEPOBHOCTU B IOKPBITHH C
MIOTIEPEYHBIMU TPELUIMHAMY;

- JECTPYKLHUS 3aLIUTHOTO Cliosi OETOHA TPOTYapHBIX OJIOKOB C OTOJIEHHEM M KOppo3uei
apMaTypbl, HEJJOCTATOUHBIN 3aIIUTHBIN CIION OETOHA MO HU3Y TPOTYAPHBIX IUIUT;

- pasioM B BEPXOBOM TpoTyape Haj onopoiu Neb.



Tlogxongr:

- Hanuuue sxene300€TOHHOM IUIATHI B TEJI€ HACHITIN TTOAX0/1a K ormope No;

- MpocajKa HACBIU MPaBOOEPEKHOTO MOIX0A.

Kommynukanuu:

- CWJIOBBIE KaOemH 1Mo BEPXOBBIM TPOTYapOM HAXOSTCS B 30HE aBapUIHBIX PaboT.

PucyHok 5

OXPAHA OKPVYXXAIOILE CPE/IbI

Kanuranbublii peMOHT MOCTa HE OKa3bIBAET BPEAHOTO BO3JCHCTBUS HA OKPYIKAIOIIYIO CpE.y,
TaK KakK MPOEKTOM MPEyCMOTPEHO:

- cOpoC JOXIEBBIX M TalbIX BOJ C MOCTOBOIO TIIOJOTHA TPOU3BOJIUTH 3a CUET
MIPOJIOJILHOTO U MONEPEYHBIX YKIOHOB B BOJOIPUEMHBIE COOPYKEHHUS Ha MOJIX0AaX K MOCTY;

- MPEeTyCMOTPEHO YKpEIUIEHHE OTKOCOB KOHYCOB M OTKOCOB 3€MJISHOTO IIOJIOTHA Ha
noaxoAaax;

- MPEAYCMOTPEHO CHATHE IIOJOPOJHOIO CJIOA € MOJOUIBBI 3€MJISTHOTO MOJOTHA H
MJI0IIAeH, 3aHUMAEMBIX TIOJ CTPOUTEIBCTBO, C MOCIEAYIONIMM HCIOIb30BAHUEM JUISl YKPEIUICHUS
OTKOCOB, PEKYJbTUBALMK BPEMEHHO 3aHUMAEMBbIX 3€MENb Ha MEPUOJ] CTPOUTENHCTBA;

- BO3MEIICHHE MUHUCTEPCTBY MPUPOJHBIX PECYPCOB M OXPaHbl OKPYXKAIOIIEH Cpeibl
Pecniy6nuku benapych B yacTu BO37€MCTBUSI HAa PHIOHBIE PECYPCHI.

& | E“ I [

Pucynok 6



3AKJIKOYEHUE

[Ipn pa3paboTke MpOEKTa HCIONb30BAHBI AKOHOMUYHBIE KOHCTPYKTHUBHBIE pEHICHUS W
TEXHOJIOTHH, TIEPEOBOM OMBIT CTPOUTEIHCTBA, NOCTIKEHUS HAYKH W TEXHUKH, O00ECreUYHBAIOIIHe
CHIKEHHUE pacxoja TPYyAOBBIX U MAaTEPUAIIbHBIX PECYPCOB.

JUist 3alUThl  OTKPBITBIX OETOHHBIX TOBEPXHOCTEH OT aTMOC(EpPHBIX BO3ACUCTBUHA U
arpecCUBHBIX BOJ IPUMEHEHA aHTUKOPPO3UOHHAS 3alUTa.

JUis TOBBILIEHHS  HAAEKHOCTH THAPOUZOISALUM IPOJETHBIX CTPOCHUH IpPUMEHEHa
TUIPOU30JISILUS U3 PYJIOHHOTO HAILIaBJIsIeMOro MaTtepuana. BonooTBos ¢ TpoTyapoB 3alpOEKTHPOBAH
B CTOPOHY MPOE3HKEH YacTH, YTO HUCKIIOYAET CTOK BOJBI MO (acaaHoil MOBEPXHOCTU U TEM CamMbIM
yJIy4llaeT BHEIIHUI BUJ MOCTA U JOJTOBEYHOCTh KOHCTPYKLIHMN.

Jns 3amuThl OETOHA MPOXOXKEH YacTH TPOTYapoB OT BO3JAEHCTBHS arpecCHBHBIX BOJX U
IIPUMEHEHHUs B 3MMHUX YCJIOBHUSX II€CYAHO-COJIEBBIX CMECEH Ha IIPOXOKEH 4YacTH TpOTyapoB
YCTpauBaeTCsl THAPOU3OIIALINS U OKPHITHE U3 IUTYYHOU IIJIUTKU.

JUis TOBBIIIEHHS CpOKa »JKCIUTyaTallud »3JIEMEHTOB IEPUIbHOIO OIpaXAEHHUs U OIOop
OCBEILEHUS IPETYCMOTPEHO UX U3TOTOBJICHHUE U3 OLMHKOBAHHOI'O METaJIa.

[IpuMeHeHNEe BBIIIEU3JIOKEHHBIX COBPEMEHHBIX MAaTE€pHalIOB, KOHCTPYKTHBHBIX PEUICHUN U
TEXHOJIOTHI TMO3BOJIAET MONYYUTh JOJTOBEYHYIO, HAJEKHYI0 U O€30IacHyl0 B OSKCIUTyaTaluu
KOHCTPYKLIHIO MOCTA.

Mocrt no npocnekty lIMuaTa Ob11 BHOBb OTKPHIT AJist ABMKeHus 31 utons 2014 roxa.

Jluteparypa
1)Apxussl I'Tl benrunponop,
2)http://auto.tut.by/news/road/404096.htmi
3) http://www.giesgrat.ru/architecture/mogilev_most/
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TOHHEJIbHBII KOMITIEKC BJIAHKA
Mypasckuii B. 1O.
(Hayunsrit pyxoBoaurens - KoctiokoBuu O.B.)

TonnenpHbI KOMIUIEKC branka B [Ipare — camplii MacITaOHBIA MPOEKT B UCTOPUHU YEIICKOM
CTOJIUIIBI ¥ OJJHOBPEMEHHO CaMblil MpOTHUBOpPeUrBbIN. Ero mpoTs>KeHHOCTh 0KO0JI0 6,4 KM U COCTOUT U3
Tpex ToHHeneil: Bubenecsky, Dejvicky u Brusnicky. TyHHens kommiekc Obul pa3paboTaH, YTOOBI
pasrpy3uth ucropuyeckuil neHtp Ilparm ¢ uHTEHCHUBHBIM ABMXeHHEM. CTOUMOCTh TYHHETBHOTO
komIuiekca brnanka cocraisier okono 43 muumapoB KpoH (2015). Ero 0co6eHHOCTBIO SIBIISIETCS TO
YTO OH JIOJDKEH CTaTh CaMOM KPYIIHOW IOA3EMHON KOHCTpyKuued B Uexuu M caMbIM JJIMHHBIM
TOPOACKHM TOHHENEM BO Bcell EBporre.

bianka TOHHENBHBIM KOMIUIEKC SIBISAETCS 4YacThiO [IpaskCKOM rOpOJACKOM KOJIBLEBOW IOPOTH.
On SIBJIIETCS camMbIM JUTUHHBIM
aBTOMOOWJIBHBIM TyHHEJIEM B Uexuu u caMblii
JUIMHHBIA TOPOACKOH TyHHENb B EBpone.

Kommekc coenuHsier pailoH K  3amangy
ot Ilpaxckoro rpagac Troja pailon Ha ceBepo-
BOCTOKE. Ero nporsiskeHHOCTh 0OK0JI0 6,4 KM U COCTOUT
u3 Tpex ToHHenei: Bubenecsky, Dejvicky u Brusnicky.
TyHHenr  KOMIUIEKC  ObUT  pa3paboTaH, YTOOBI

pa3rpy3uTh  ucrtopudeckuii  mnentp Ilparm ¢
UHTEHCUBHBIM JIBHKEHHEM. X Wees L R ol
Pucynok 1 — Cxema pacroiiokeHrs TOHHEJIbHOTO
KoMIutekca biranka.

CrpourensctBo 6but0 HauaTo emie B 2006 roxy mpouutbiM M3poM [Iparu ITaBen bam, xoTs
wianupoBanu ¢ 1993  roma. TyHHenp OyJer CTOMTh HaJOromjiaTelbIIMKaM OKojio 43
MIJIIHAapAOB KpoH (2015), ropa3go OGonblie, yeM ObUIO H3HAYalIbHO 00BABICHO 21,2 MuHapza.
OpHako 3Ta IIeHa elle HE BKIIQUAET BCE PACXOAbl CTPOMTENBHBIX paboT. M3Ha4ampHO MIaHUpYeTCs
oTkpeiTh B 2011 Toamy, camblii OonbImoil M camblii A0poroil mpoekt B wuctopuu IIparm ObuIO
HEOAHOKPATHO OTJIOKEHO. TOHHENb ObUT OTKPHIT Ha 19 centsiops 2015.

Tonnenr bnanka oOemaer TPUHECTH B TPAHCIOPTHYIO cucTemy llparm rpaHamno3HbIe
U3MEHEHHUS.

Jlureparypa:
1) Bukunenusa. Tounens bianka.
https://uk.wikipedia.org/wiki/%D0%A2%D1%83%D0%BD%D0%B5%D0%BB%D1%8C_%D0%91
%D0%BB%D0%B0%D0%BD%D0%BA%D0%B0


https://en.wikipedia.org/wiki/Czech_koruna
https://en.wikipedia.org/wiki/Prague
https://en.wikipedia.org/wiki/Tunnel
https://en.wikipedia.org/wiki/Czech_Republic
https://en.wikipedia.org/wiki/Prague_Castle
https://en.wikipedia.org/wiki/Pavel_B%C3%A9m
https://en.wikipedia.org/wiki/Czech_koruna
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BPEHHEP - BA3OBbIII TOHHEJIb
Kupruzosa M.B.
( Hayunsrit pykoBoautens - Koctrokosuu O.B.)

bazoseiii ToHHens B bpennepe (Hemenkwmii: Brennerbasistunnel; uramesHCKuMit: 6a3oBBIi
lanepest nu-nenb-bpennepo) ABiseTcs S5-KMIOMETPOBBIM KEJIE3HOJOPOKHBIM TOHHEIEM yepe3 0a3y
B BOCTOYHBIX Asbriaxnon bpennep. Oun Oynet coenunsats MucOpyk (ABcTpus) u Dopreliity (Kpernocth
B Utanuun). HoBas mopora siBisieTCS 3aMEHOM TEKYIIEH JKeJIe3HON JOpOTH, KoTopas Obljia MOCTPOeHa
MmapuipyTom ot bepnuna o [Tanepmo mapuipyT (dacts Tpanc-EBponeiickoii TpaHCIIOPTHOM CETH).

ba3oBblil TOHHENs B Anblax Ha rpaHule Mexny ABctpuel u Mranue, ABiIeTCAs ONHUM U3
BaYKHEHIIINX TPAaHCHIOPTHBIX cBsizel Mexay CesepHoil u FOxxHoil EBponoii, HO Ha aBTocTpajae, nayuei
Ha/I HUM 4acTo OBIBalOT MPOOKU. A elle 3arps3HEHUs OT JOPOYKHOTO JBWKCHHS SBISETCS CEphe3HON
poGIeMO.

Uro06bl OOJNIETYUTh ATy CHUTYalLUIO, 3HAUUTEIBHO YIIydllas >KEI€3HOJIOPOKHOE COOOLIeHHE
Mexay CeBepubiM 1 FOxHBIM TuposieM, OBUIO pEIIEHO IOCTPOUTH  HOBBIM KEIE3HOAOPOKHBIN
TOHHEIb, KOTOPBIN MO3BOJUT MOE3/laM IepeceKkaTh AJbIbL ropa3fo ObicTpee. B HacTosiiee Bpewms,
ckopoctu B bpennepe obnactu enBa npesblmaeT 70 KM/4 u3-3a KPYTU3HBI 10POTH, KOTOpast UJIET MO
JOCTAaTOYHO OOJIBILIUM YIJIOM.

[Tpoext ¢unancupyercst ABcrpueit u Utanmeli, a Ttaoke EBponeiickum Corozom. H3-3a
MacIiTabHOCTH TPOEKTa, OOCUIaHHOTO ()MHAHCUPOBAHUSI ITOKAa HE XBaTaeT AaXe I CMETHBIX
pacxonioB. ToHHENb MIaHupyeTcs 3aBepiuTh B 2025 romy.

Bpewms B mytn u3 Uucopyka B @oprenity OyaeT cokpaieHo ¢ 2 yacoB 10 S0 MUHYT.

JIByXTpyOHBI TOHHENh IJTUHHOM B 55 KWJIOMETpPOB HauWHaeTcs B mpuroponae MucOpyka u
MPOXOJIUT uepe3 AJbIbI , JOCTUTAIOMIUE BBICOTHI OKoyio 840 MeTpoB Haja ypoBHeM Mops. OObeM

T'pyHTa KOTJIOBaHa MpU CTPOUTCIIBCTBE TOHHEIISA OUCHHUBACTCA B 11,1 MJIH. M3

, U3 KOTOPBIX OKOJIO 6,8
MJH. Ky0. M OyayT mpuBe3eHbl U3 ABCTpHUH, Tak Kak mpumepHO 60% W3 TOHHENS MPUXOIUTCS Ha
TepputopHio AscTpun. OKos0 6 MIH M® u3 106K OyIET HCIONB30BATECA B KAYECTBE 3AIUBKU IS

% Ha 3anonHUTENb U 2,75 MIH M° OyJleT MCIOIb30BaThCS I TMHUH

MOABE3IHBIX MyTeH, 2,35 MiIH. M
OOKOBBIX Hachllel U peKyabTUBai. OCHOBHBIE TOHHEIW HUMEIOT KpPYIJIOE€ IMONEPEYHOE CEUEHUE C

JUaMeTpoM 9,6 M .

Jluteparypa:

1) Bukunenus. bazoBsiii ToHHENb bpeHHep.
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9
%D1%82%D0%BE%D0%BD%D0%BD%D0%B5%D0%BB%D1%8C_%D0%91%D1%80%D0%B5
%D0%BD%D0%BD%D0%B5%D1%80


https://en.wikipedia.org/wiki/Austria
https://en.wikipedia.org/wiki/Italy
https://en.wikipedia.org/wiki/Europe
https://en.wikipedia.org/wiki/North_Tyrol
https://en.wikipedia.org/wiki/South_Tyrol
https://en.wikipedia.org/wiki/Austria
https://en.wikipedia.org/wiki/Italy
https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/Innsbruck
https://en.wikipedia.org/wiki/Alps
https://en.wikipedia.org/wiki/Fill_dirt
https://en.wikipedia.org/wiki/Embankment_(transportation)
https://en.wikipedia.org/wiki/Revegetation
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BOJIBILION BOCTOHCKWIM TOHHEJIb
Araes O.I.
( Hayuns1it pykoBoautens - KoctrokoBuu O.B.)

Bonbmioii 6ocronckuii TonHens (anri. Central Artery/Third Harbor Tunnel Project; meod.
anrn. Big Dig — Boublirass TpaHiies) — Marucrpajib, HMEIOIas BOCEMb IOJIOC, SBISCTCS CaMbIM
JIOPOTUM MPOEKTOM B UCTOpUHU cTpoutesibeTBa CIHIA.

bromker Gonee 14,6 mupa nomnapoB. M3mepKKu U pacxoabl COCTABISLIA 3 MJIH JIOJUIAPOB B
neHb. Mcnons3oBaHo 6onee 150 kpaHoB. YuactBoBaino 6onee 5000 uenosek. Kaxablit JeHb BHIBO3HIN
1200 rpy30BBIX MALIUH C TPYHTOM.

«[1ar0CBD) CTPOMTENBCTBA: IKOJOTHUYECKasi 0OCTAHOBKA B TOpPOJIE€ M yPOBEHb YrapHOTO Trasa
cuusmiics Ha 12 %. Ilpu cTpouTenbCcTBE HU OJJHOTO JIOMa HE pa3pyIICHO.

«MuHycCb» CTpOUTENbCTBA: BHYTpU TOHHENsSI HEe paboTaeT cOTOBas CBfA3b M3-3a AMOKCHIHOU
CMOJIbI, KOTOPOU COETUHAIOTCS CTEHKHU TOHHETIS.

B cepenune XX Beka IS pelieHUs TPaHCHOPTHOH mpoOiiembl Topona bocrona Oblia
MIOCTPOEHA aBTOCTpPaJia. bbUIO BhICETIEHO MHOTO JIIO/IEH, @ UX JJOMa CHECEHbl. MecTo MoJ1 aBTOCTpaI0i
TaK 1 OCTaJ0Ch HE3aJeCTBOBAHHBIM. ['0pO/I CTpaan oT 3arpsi3HEHUs BO3yXa.

[Tocne 16 net oxxunanust punancupoBanus ot KoHrpecca, CTpOUTENLCTBO HAYAIOCh. 2,6 MIIpA
JI0JJIAPOB — MEPBOHAYATBHBIA OFO/IKET.

1-1 gacTh cTpoUTENHCTBA ObLIA 3aKOHYEHA ¢ OTKpbITHEM 15 mexalpst 1995 r. Tonnens Tena
Bunssamca.

Ero nyxHo Obu10 coequHuTh ¢ Tpaccoit [-90. Ho ctpoutenbcTBO OBLIO OCIOKHEHO TECHOTOM: €
OJIHOM CTOPOHBI HaxoAWiICs 3aBoA «KwieTT», a ¢ apyroii moura CIIA.

Jlanee HYKHO TPOJIOKHUTH TOHHENb MoA mpoiuBoM. CuTyanus ObUla CIOXKHA TEM, YTO IO
MPOJMBOM B 8 MeTpax MOJ BOAOH MPOXOIUT JHHHS METPOMOJIUTEHA, TBHKEHHE KOTOPOTO HENb3S
OBLIIO OCTaHABIUBATh. BBIIO MpenokeHo pelieHrne TOCTPOUTh TOHHENb O] MPOJIMBOM | B 1,5 MeTpoB
HaJ MeTpo. [Ipu maneiiiein HEOCTOPOKHOCTH ATIAHTUYECKUIM OKEaH MOKET 3aTOMUTh METPOTOJIUTEH.

Jlanee MpHUIUIOCH CTPOUTH TOHHENb MO/ PEIbCaMHM, BEAYIIMMHU K Bok3any. [IpoGiema Obuia B
ToM, uTo 70 % BocroHa HMOCTPOEHO Ha HACBITHOM CMECH KUpPIHYa, ApeBEeCUHBL. UTOOBI pemnTh 3Ty
poOJIeMbl, HHXXCHEPHI PEIIMIN 3aMOPO3UTh TMOYBY, TaK KaK HUKAKWE IPYTHE MEPhl YKPEIICHUS
TpyHTa HE TOAXOMWIN. B 5 MeTpax moa 3eminéil moj penbcaMu ObUT cieiaH TOHHETb.

Jlanee Hamo OBLIO MPOJIOKUTD TPACCY Yepe3 LEHTP Topoa 10 coeAMHEeHUs ¢ 90 MarucTpansio.

ToHHeNb JOMKEeH MPOAOKAThCA HaJ TeM MECTOM, TJie HAaXOJUTCS aBTOCTpada, KOTOPYIO OH
3amenuT. Crpourtenu gomkpaTtaMu noAHsui 550 ThIC. TOHH JKelie€3a M MeTalljla, PACIOJIOKEHHbIE
JaJIbIIe OT JOPOTH, MOCTPOMIIN TOHHEb U YK€ TOJIBKO TOCIIE 3TOTO pa300paiu aBTOCTPALy, TBUKCHHE
10 KOTOPOM HE MPEKPAIATIOCH.

Taxum 00pa3oM ObLUT TaKKe IOCTPOCH caMbIi IUPOKUH 10-110JIOCHBIN BaHTOBBI MOCT B MHpE.
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Pucynok 1 - Camslii mmpokuii 10-11010CHBIH BaHTOBBI MOCT B MHpE

Jluteparypa
http://nnm.me/blogs/shmoldi/bolshoy-bostonskiy-tonnel-supersooruzhenie/
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE
%D0%B9_%D0%91%D0%BE%D1%81%D1%82%D0%BE%D0%BD%D1%81%D0%B
A%D0%B8%D0%B9_%D1%82%D0%BE%D0%BD%D0%BD%D0%B5%D0%BB%D1
%8C
http://dic.academic.ru/dic.nsf/ruwiki/1350771
4. http://otherreferats.allbest.ru/construction/00162108_0.html


http://dic.academic.ru/dic.nsf/ruwiki/1350771

V]IK 624.19.035.2
BA3UCHBIN TOHHEJIb MOH-JIE-AMBHH
lesenenko H.

Hayunsiit pyxoBoautens - Koctiokosuu O.B.

OCHOBHBIE XapaKTEPUCTUKHU:

o Tun: >xene3H010p0’KHbII TOHHEIb

J Hasnauenue: rpy30Bble 1 CKOPOCTHO-TTACCAKUPCKHUE TPAHCTIOPTUPOBKHU
. Jmuna: 57 kM.

J Huamerp: 10,5 m.

. Bricota: 300 m.

. Maxkcumanbabiid yKiI0H: 12,5%0 (1,25%)

. Pacnionoxxenue: Mos-1e-AMOUH, GpaHITy3CKO-UTAbSIHCKAs TPAHUIIA

. OcHoBHbIE TOHHENBHBIE paboThl: Jleto 2015-2025 1.

bazucHslii ToHHENTE MOH-/{e-AMOWH — OCHOBHOM TIPOEKT >KEIE3HOIOPOKHOTO TOHHEIIST MEKTY
Jlmonom u Typunom. Ha3Ban B dWecTh MecTa, e mpoBeacHbl mnepBbie Oypenus (Etache Valley),
HEeTOJAJIEKy OT ropbl AMOWH, pacnoyiokeHHbI B Toponae bpamanc. I[lepBeie paGoTsl ¢ ¢paHIry3cKOn
ctoponbl Hayanuch B 2002 roxy c packonok Tpamna Bumnaponen-bypixke, 3atem Cankr-MapTus-na-
[Topre (2003) u JIa [Ipa (B 2005 roay).

OTOT TyHHeNb, JAAUHHOW 56,9 KM, 1O CBOEMY OTKPBITHIO OJMH W3 KpPYMNHEHUIINX

JKEJIE3HOAOPOKHBIN TOHHEJIEW B MUPE.
Boe3ger Haxomstcs B Cen-Xan-me-MopeeH ¢ ¢paHiry3ckoid cropoHbl U okoiio Cy3 ¢
UTAJIbSTHCKOM.

[IpoexT ¢uHancupyeTcs B ocHOBHOM Dpannmeid, Utanueit 1 EBpocorozom. MccnenoBanue u
paboter Ha mpurparndHoM ydactke ¢ 2001 mo 2011 r. O6onutuce B 842 muH €. B sHBape 2012 r.
npoekt cromn 8,8 wmupa €. ITlo mnpemnmoxkenHomy mnpemioxkenutro EC  mnpunammexut 40%
¢unancupoBanusi. B sauBape 2012 r. ®panuus u Uramus noroBopwinch o (DUHAHCHPOBAHUU
octapmuxcst 60%: Wranus omiaunBaeT 57,9% u ®panuusa ornaunBaer 42,1%. O6e cTpaHbl UMEIOT
OJIMHAKOBYIO OTBETCTBEHHOCTH 33 CTPOUTENIbCTBO MPOEKTA.

B 2010 r. nnan npegycMaTrpuBall CO3/1aHHE TOHHEINS B 2 KOHIIAX U 3 MPOMEXYTOUHBIX TOUKAX
BO OpaHiuu:

1. Cankr-MapTuH-na- usa

Italian gate of entry

Alr supply shaft Airsupplyshaft ...........

HOpTe; of Roeisz N of Val Clarea
2. Ja Hpa, Loop lines

Communication

\sakm

3. Bumnaponen-bypike.

.. La Maddalena
Survey gallery
and safety site

ToHHens ObUI TOCTPOEH B

“.... Villarodin-Bourget / Modane
Access tunnel and safety site

2002-2010 r. ¢ pgocTtynmoM Ha

Saint-Martin-la-Porte
Access tunnel - La Praz

Saint-Julien-Montdenis Access tunnel

Quent sfiy sm and saiicy sk [ Ventihation plant

MOBEPXHOCTb B JTHUX  TOYKaXx.
MakcuMmanbpHblii  HAKIOH  3THX
ranepeit — 12%, TpeOyemblii u3-3a

PucyHnok 1 - [IpoekT TOHHEINS ¢ TPOMEKYTOYHBIMA TOUKAMH .
rITyOWHBI TOHHETIS.

Taxk e ecTp OIMH NPOMEKYTOUYHBIN ITyHKT B Mtanunu: Jla-Magannena.
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Ta6muma 1 - XapakTepucTuka CIyCKOB B TPOMEKYTOYHBIX TOUKAX

Bricota
o [Iepenansl
HaYaJIbHOU JluctaHus JlaTa Hayama Jara
Mecto BBICOT
TOYKHU (m) () OypeHus OKOHYAHMS
M
(M)
Cankrt-
14 2010
Maptun-na- 695 2400 70 Mmapt 2003 T. IOHI;
IMopte '
2005 2
Jla Tpa 974 2480 300 H°“6pr” “HBapr” 902
B - 2
HIapoAcH 1085 4000 360 oty 2002 r, | 1O10PE 2007
bypxe T.
Jla-
692 7,541 70 nroHb 2011 1. | nroms 2015
Mapananena
Jlureparypa

1. http://en.academic.ru/dic.nsf/enwiki/11445697
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YK 624.195

BA3VCHBI TOHHEJIb CEHEPU
Kopneitunk B.1.
(Hayuns1it pykoBoautens - Koctrokosuu O.B.)

basucubiii Tonnens Cenepu (anri. Ceneri) - MOA3EMHBIN KEJIE3HOAOPOKHBII TOHHENIb B
HIBetinapuu. laHHbl TOHHENb sABiseTcs BTopoi wacThio IlIBeiinapckoit muunmatusbsl AlpTransit
NRLA. Ou oynmer npoxoauth mog Monte Ceneri B paitone Magadino Flat u oGoiizer Tekymuii
JKEJIE3HOAOPOXKHBIA MapIIPyT BEICOKOTO YPOBHs. TOHHENb nMeeT o01yto uiuHy 39,8 kM (24,7 Muinb).

ITo 3aBepiieHuu pabOT JaHHBIA TOHHENb OyAET BaXXHBIM OOBEKTOM «TPAHCTIOPTHOM MOAAYM»
Ha fOre nns 'oTTXagpACcKOro TOHHENS, TaK KakK CYIIECTBYIOIIAs CXeMa JIBUKEHUS U KOMMYHUKALUU
HE TMO3BOJSIOT HPOIMYCKaTh BBICOKOCKOPOCTHBIE HJIM TSDKEJIBIE TPY30BbIE MOE3[a B HEOOXOIUMOM
o0béMe. «Pa3BeouHbIi TOHHENB» OBUI cO3AaH B mpomexyTke Mexay 1999 m 2003 romamu. Ero
LEeNbI0 SIBJISUIOCH MOJyYE€HHE T'e0J0rMUYEeCKUX JaHHBIX O TOpHBIX nopojax. [locne 3aBepieHus: pador
WHXEHEpbl NPUIIUIM K BBIBOAY, YTO TOJBKO HEOOJbILAs YaCTh MOXKET OBITh HPOOypeHa C MOMOIIBIO
CIHELMAIBHOIO0 MPOXOJYECKOro KOMOaiiHa; OCTaJbHbIE YacTU OyIyT pacKoIaHbl TPaJULMOHHBIMHU
METOJIaMU C  UCIOJIb30BAaHUEM B3PBIBUATKH.

B wutone 2009 roma Coser nupekropoB AlpTransit Gotthard Ltd oObsiBun1 KOHTpakT Ha
CTPOUTENILCTBO TyHHENS. bplIo 3arpaueHo okono 987 MMIIIMOHOB LiBeiinapckux (pankos. bypenue
TOHHeJNA Havajock BecHOM 2010 roga. 3emisHble paOOTHI JOJDKHBI OBITH 3aBeplieHbl K Hayamy 2016
roga. Ilocne 3aBepmieHHs BceX pabOT HAYHETCS YCTAHABIMBATHCSA BCS MHPPACTPYKTypa TOHHEJNS.
KommMmepueckoe nucnonb3oBaHue TOHHENS HauHeTest B koH1Ee 2020 roaa.

B mapte 2010 roga 6bu10 00BSBIECHO, YTO B3PBIBHBIE pa0OTHl HAYAJIUCh HA TJIABHBIX yYaCTKaX
Oynyuero ToHHeNs. CTPOUTENBCTBO TOHHENS JOCTUTIIO CBOEH MOJIHOLIEHHON CKOPOCTH K KOHILY 3TOT0
Ke rozia

[IpopsiB B 3anagHoit yactu Mexay Curupuno u Beruu npousomén 17 mapra 2015 roga B 12
Beuepa 1o MectHoMmy BpemeHHM. IIpopsiB B BocTouHOM vactu npousomeén 30 mapra 2015 roma B 5
4acoB BEUEPA [0 MECTHOMY BPEMEHH.

Jlureparypa:

1) Bukunenusa. Criicok caMbIX JJIMHHBIX TOHHEJIEH MUpa.
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D1%81
%D0%B0%D0%BC%D1%8B%D1%85 %D0%B4%D0%BB%D0%B8%D0%BD%D0%BD%D1%8
B%D1%85 %D1%82%D0%BE%D0%BD%D0%BD%D0%B5%D0%BB%D0%B5%D0%B9 %D0
%BC%D0%B8%D1%80%D0%B0
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VIK 504.054

MHOTI'OCJIOMHBIE BETOHHBIE OBJIEJIKH, COOPYXXAEMBIE CITOCOEOM NATM
Hymua A.C
(Hayunslii pykoBoautens — SJkoBieB A. A.)

OO6nenka - KOHCTPYKLHMS; BO3BOJUTCS B TOPHOM BBIPAOOTKE IPHU CTPOUTENIHLCTBE MOA3ZEMHOTO
coopyxeHus. O6aenka Ajid yKperieHUsl BbIpaOOTKM M MPHUAAHUS €d NMPOEKTHOrO BUA, 3aLIUTHI OT
MPOTEKaHUs, a TAKXKE U1 3alUThl OT OOPYILEHUS U CIBUTA

Cy11ecTBYIOT ClIeIyIOIINEe BUIbI 00IENIKH:

. MOHOJIUTHAS,
. KOMOMHHpPOBaHHAS;
. cOopHas.

Tun o0nenku TOHHENS BBHIOMPAIOT B 3aBUCHMOCTH OT TOPHOW. MOPOABI B KOTOPOW 3ajeraeT
coopyxeHue. B mecrax, rie nopoja oka3blBaeT rOpPHOE JaBJIEHUE, IPUMEHSIIOT Hecyllyto o0aenky. B
KpEINKUX MMOpoJax BbIpaOOTKy HUYEM HE 3aKPEIUIIoT, a JienatoT e€ 00IMIOBKY U ruapousossnuoo. B
CpeIHEeH KpemocTH Mopojaax JAeNaloT MOJAKOBOOOpa3Hyro o01enky. Takyio ke KOHCTPYKILHIO
MIPUMEHSIIO U B 00Jiee Ci1a0bIX TPYHTAX, HO CBOJ] M CTEHBI JIEJIal0T 00Jiee TOJICTHIMHU.

NATM (New Austrian Tunnelling method) — HOBBbIII aBeTpHiiCKHI METOJl CTPOUTEIHCTBA
ToHHened. C UCMOIB30BaHUEM 3TOT0 METO/1a MOCTPOEHO OOJBLIOE KOJIMYECTBO TOHHENEH, a TaKKe U
noazemMHbIx coopyxeHuil. Ciocod NATM npumensietes: B TPEIMHOBATHIX, MATKUX U AK€ ChIIYUYUX
OpOo/Iax.

OcHoBHas oco6eHHOCTh NATM - MOCTOSIHHBI MOHUTOPHHT JedopMaliuii BpeMEHHON Kpenu
TOHHENSI ¥ TOPHOTO MaccuBa. HoBast MeToA#Ka 1O3BOJISET MOBBICUTH CKOPOCTh MPOXOAKU TOHHENS 10
200 m B Mecs. Cy1iecTByeT J1Ba Criocoda ycTpocTBa HaOpbI3r-0eToHa:

- «MOKpBII;
- «CYXOW».

[Ipumenenne wmeroma NATM  mo3BosIEeT yCKOPUTH MPOM3BOACTBO paboOT, a Takke
OCYUIECTBIISATh OETOHHpOBaHHE 0€3 MPUMEHEHHUs omnaxyOku. TeXHOJIOrHs MO3BOJIMIIA 3HAYUTEIHHO
YMEHBIIIUTH pacxo]] 0eToHa 110 CPaBHEHUIO C MOHOJIUTHBIM O0eToHOM. Tak ke cokpaTHiiach TONIIHMHA
0eToHa, HO MPOYHOCTHBIC XapaKTEPUCTUKH OCTAIHMCh T€ ke U Jaxe yydme. [lomaga cmecu moj
HamopoMm oO0JerdaeT HpPOBEJCHHE CTPOUTENBHBIX pabOT, TaKUX Kak: 3aJelbIBaHUe TPEIINH,
HEPOBHOCTEU M CTHIKOB KOHCTPYKIIMM.

Merox NATM nmaer BO3MOXHOCTH OBICTPO M IKOHOMHYHO COOPYXaTh IOI3EMHOE
COOpPYKEHHE, TTOCKOJIbKY YMEHBIIIAETCS METAIUIOEMKOCTh BPEMEHHOM KPEeMnH U TONIIHWHA MOCTOSHHOMN
00IETIKH.

Hcnons30BaHue HOBOI'O METOIa MO3BOJISIET:

- YBCIUWYHUTL TI'PpaHULbl IIPHUMCHCHUSA IMPOXOAYCCKOI'O crmocoda B CIOXKHBIX T€OJIOTHYECKHX
YCJIOBHUAX, 4 TAKIKC B c1a0BIX I'PYHTax;

- YBEJIMYHUTH HECYIIYIO CIIOCOOHOCTH OOEIKU IyTeM YCTaHOBKH apOK U aHKEPOB;
- [IpoexTupoBaTh U CTOMTH COOPY>KEHUE pa3IMYHBIX (HOPM U CEUECHUH;
- IPOU3BO/IUTH BBIPAOOTKY TPYHTA JFOOBIMH CIIOCOOaMU;

- COBMCLIATh NPOXOAKY CO CIICHHUAJIbHBIMHA criocodbamu CTPOUTCIIbCTBA U ITPOCKTUPOBAHUA ;

15


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D1%8B%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0

- 3HAYUTEIHLHO COKPATUTh CTOMMOCTh OOBEKTA;
- COKpaTUTh BpeMsi paboT 3aMEHON apMHPOBAHHBIX CBAPHBIX CETOK Ha GUOpY;

- BO3BOJUTH KAaK BPEMEHHBIC KPEIH BHIPAOOTOK, a TAaK)Ke MPOYHBIC M JCIIEBBIC MTOCTOSTHHBIC
00JIEJIKK COOPYIKEHUH.

YV paHHOro ME€TO A CYIIECTBYIOT U HEJIOCTATKM .
- OIrpaHU4YCHHAsA TOJIIWHA CJI0d, HAHOCHUMOI'O 3a OJIUH 3aX0/[1;
- OTpaHUYCHHOCTD MCTO/JId HA YUaCTKaX I'’IC IPOTUKAKOT 'PYHTOBBIC BOABI;

- BBICOKOE KaueCTBO OCTOHHOI CMECH.

Jluteparypa

1. TEXHOJIOI'A HABPBI3SI'BETOHA B TOHHEJIECTPOEHUMN.
http://crdtech.ru/index.php/technology/item1/50-2012-04-30-12-21-40
2. http://www.youblisher.com
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YK 624.19

UCIOJIb30BAHME JJPOHOB ITP CTPOUTEJILCTBE 3JIAHUM 1 COOPYXKEHUI
Kop6yT E.A
(Hayunsrii pykoBoaurens — SIkoBneB A.A.)

becniunoTHble neTaTenbHbIE anmnaparbl MOTYT UMETh IIMPOKOE MPUMEHEHHE B CTPOUTEILCTBE,
CpeACTBax MacCcOBOW WH(OpPMAIWHU, CEIBCKOM Xo3siictBe W T. O. OHHM uMerT OoJbiioe
MPEUMYIIECTBO, TaK KakK YIpPAaBIAIOTCS AMCTAaHIMOHHO W MOTYT I€pellaBaTh BCIO HY)KHYK BaM
nH(popMmanuo B peaabHoM BpeMeHH. Mcnonb3oBanue BIIJIA mo3BossieT SKOHOMUTEL BpeMsi, cCoOupast
BCE HEOOXOAMMBIE JaHHBIE HAMHOTO OBICTpEE, YeM, MPHU 3TO TpeOyeTcs MEHbIIEe BPEMEHU U pabouero
nepcoHana. Kpome Toro oHu BBITIONHSIOT pabOTy ¢ BbICOKOM TouHOCThIO. Tak kak BIIJTA ocHamieHsl
HD kamepamu, OHHM MO3BOJISIOT TepeaaTh (OTO M BUAECO BHICOKOTO KAauyeCTBO ISl TOYHOW OIICHKHU
CUTYaI1H.

BITJTA moryT momacTtek B TPYAHOJOCTYITHBIE MECTA /IS YEJIOBEKa, HE 3aTPaTUB IIPH 3TOM
0COOBIX yCHJIHM.

Pucynok 1

Hcnonp3oBanne BIIJIA He TpeOyeT MOArOTOBICHHOW WHQPPACTPYKTYPHI, TaK KaKk OHH MOTYT
B3JIETATh € JOOBbIX MIomAgoK. Tak jke He TpeOyIoT crennanbHO MOATOTOBIEHHBIX KaapoB. biarogaps
9TOMY PacXo/bl HA COKEPKaHUE OECITMIOTHUKOB HEBUIIUKHU.

Wcnonb3oBanne BIIJIA mno3Bonsger caenatb a’po(OTOCHUMKH CTPOUTENIBHOTO O0OBEKTa
BbICKOr0 KadecTBa. OHM Tak ’X€ MCIOJB3YIOT B reoae3ud, kaprorpadpuum v ans cosfganus 3D-
BH3yasn3aluu. B 10060 MOMEHT MOYKHO NOIYYHUTh (POTO MIIM BUJIEO C JIFOOOr0 00BEKTA U MPOCIEAUTh
3a MIPOLIECCOM CTPOMTENBCTBA, a TaK K€ MCIIOIb30BaTh 3Ty MH(OpMaIuio 11 oTuéTa. Tak e MOXKHO
CIIEIUTH 32 pabOUUM NIEPCOHAIOM U IIPOLIECCOM PaOOTHL.

Tak kak OECHMJIOTHUKM TO3BOJIAIOT BUAETH B pPEATbHOM BPEMEHH Tpolecc Ha paboueit
IUIOIIA/IKE, MO3BOJIAIOT CJIEAUTh 3a PabO4YMM IEPCOHAIOM, YEJIOBEK MOXKET BOBPEMS OTCIIEIHUTh
HapyIllIEeHUs] TEXHOJIOIMH MPOU3BOACTBA, HAPYIIEHUs OE€30IIaCHOCTH, OLIEHUTh BCE MPOUCXOJslIee Ha
iomazake. biaarogaps 3ToMy MOYHO NMPeIOTBPAaTUTh MHOTME HECUACTHBIE CIIyyad U OKa3aTh IOMOIIb
npu HeoOxoauMocTu. Hanpumep, JOCTyI Ha KpBIILy, OLIEHKA €€ COCTOSIHUS 4acTO OYeHb OMAacHbl JIs
pabouero nepconana, a BIIJIA MoxeT BBINOJIHUTH 3TO JAEUCTBHE HAMHOIO OBICTpEE, CIKOHOMHTH
BpeMsl, a TaK XK€ HCKIIOYUTh PUCK Ui 3I0POBbs M 0€30MaCHOCTH YelloBeKa. becniaoTHUKN MOXKHO
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HCIIOJIb30BaTh ISl HEIUIAHOBBIX INPOBEPOK. Tak K€ CHUMKH CO CTPOMTENIBHBIX IUIOIIATOK MOYKHO
HCIIOJIb30BAaTh JJI PEKJIAMbI WIIN JJI AE€MOHCTPALAN IPOLECCA CTPOUTENBCTBA 3aKA3UNKAM.

Jns cozpanus Tonorpaduyeckoro miaHa Tpedyercst paboTa MHXeHepa-reone3ucta. Bo Bpems
mporiecca MOTYT BO3HUKATh CIIOKHOCTH, CBSI3aHHBIE C OCOOEHHOCTBIO peibeda WM HAIWYUEM
npensaTcTBUM Ha nyTH uccienoBaHus. BIIJIA momokeT cHpaBUTBCS € 3TUMH CIOXHOCTAMU H
COKOHOMUTH BpeMms. Ilo marepuanaM chEMOK ¢ OECIMIOTHHKA MOYKHO CO3/1aTh TPEXMEPHYIO MOJEIb
MECTHOCTH.

bnarogaps BIIJIA MOXHO NMPOU3BOJIUTH MOHUTOPUHI CTPOUTENBHBIX OOBEKTOB, IPOU3BOIUTD
KOHTPOJIb BBINOJHEHUs paOoT. PeryispHO MOKHO CIEIUTh 3a MPOrPEeCcCOM CTPOMTENbCIBA, BUAETh
MECTa, TJI€ CTPOUTEIBCTBO 3aMEIIMIOCH IO KAKUM-JIMO0 IPUYHHAM.

[Tpumenenue BIIJIA cpenaror paboTy mpolie, MOMOTYT COKOHOMHUTH BpeMs U CHENAI0T
6e3omnacHee paboTy JrO/IEH.

Jluteparypa
1. http://www.nevaphoto.com/article_fotofix.html
2. http://amforma.ru/stati/maket/
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YK 624.21.037

TPAHCIIOPTHBIE COOPYXEHUA
Acrtpeiiko [1.1.
(Hayunslii pykoBoauTens - SIkoBieB A.A.)

Ha a/m m %/n BcTpewaroTcst pasHble MPEISTCTBHS: PeKa, 03€po0, YIIENbs, CyXOJ0Jbl, APyTHE
noporu U maructpainu. [loaromy HM olHAa JOpora HE MOXKET IMOJIHOLEHHO (DYHKIMOHUpPOBATh 0e3
TPAHCIIOPTHBIX COOpPYXeHUH Ha Hell. BO3BOJSAT MX C 1ENbI0 YMEHBIICHUS PacXoJ0B U SKOHOMUU
BpeMEHHU Ha 00be3] npenarcTBUid. YToObl MPOMYCTUTH TPAHCIOPT YEpPE3 HUX COOPYIKAIOT: TOHHEH,
COOPYKEHHSI MOCTOBOT'O TUTIA, TPYOBI U CHEIHANIbHBIE (B TOpax).

Ecnu Ha myTtu cienoBaHHsI JOPOTH BCTPEYAIOTCS HEOONBINNE BPEMEHHBIE U IMOCTOSHHBIC
BOJOTOKH, TO MPUMEHSIOT BOJOIPONYCKHBIE TPYObl. VX MCIMONB3YyI0 TaK ke IS MPOITyCKa JTIOACH U
CKOTA.

CoopyxeHue MOCTOBOTO THIIA — COOpPY)KEHHE, KOTOpPO€ MPUMEHSIOT i IpOIlycKa
TPAHCIOPTHBIX CPEJICTB U JIIOJIEH, a TaK K€ BOJOTOKOB U PA3IMYHBIX KOMMYHHUKALIUH.

Boiaensior cienytomniye coopy>KeHus MOCTOBOTO THIIA!

° MOCT,

° My TENpPOBO/I,
° BHANYK,

° aKBEAYK,

° JcTaKaza.

TOHHCHI/I HpI/IMeHﬂIOT B TEX cnyqas[x, Koraga
HEOOXOIUMO TIPOIYCTUTh JIOPOTY Yepe3 TOPBI HIIA MO/
OOJBIITUMHU PEKAMHU, 3aJTUBAMHU HJIU MPOJIMBAMH, a TaK JKe
B ropojax noj 3acTpOoUKoil.

Ha ropHbeix ywacTkax AOpOr JONOJHUTEIBHO
YCTPauBaIOT:

- Tanepewn (3amuTa OT KaMHEH U JIABHH).
. bankons! (ymupenue Joporu Ha
CKJIOHAX).

Hu3zoBble 1 BepXOBbIe MOANOPHBIE CTEHKU (JIJ1s YAep>KaHUs TPYHTA).
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YK 624.19

JOPOXXHOE INIOKPBITHUE 13 KPYITHOI'ABAPUTHBIX ITPEAHATIIPA)KEHHBIX
KEJIE3BOBETOHHBIX TUIUT
Bakynpunk M.I'
(Hayunslii pykoBoautens — SJkoBieB A.A.)

Oupma «/IHHOBAallMOHHBIE TEXHOJOTUU B CTPOUTEIBCTBE» BMECTE C OTEUECTBEHHBIM
W3TOTOBUTENIEM THUIPABIUYECKOTO OCHALICHHS KOMMaHHEH “DHepronpom’ u3o0pesna I0JIrOBEYHBIN U
TEXHOJOTUYHBIM BapUaHT JOPOXKHOIO MOKPBITHS. OH BBITOJHO OTIMYAETCA OT UCIOIb3YEMBbIX
BapuaHTOB. CO3/1aHNE IPOEKTA 3aBEPIICHO, U IIPOEKT FOTOB K IOBCEMECTHOMY IPUMEHEHUIO.

dupmMa PEKOMEHIYET HOBAaTOPCKYIO  KOHCTPYKLHIO -  JOPOXXHOE€  IOKPBITHE U3
KpPYMHOTaOapUTHBIX TPEIBAPUTEIILHO HANPSHKEHHBIX JKEJIE300€TOHHBIX IUIUT.  JK/O pamroHasbHO
pacnpenensoT Harpy3Ky Ha KOHCTpyKuuio. M3nenust npou3BoAaT B IPOMBIIUIEHHBIX YCIOBUAX. JTO
rapaHTUpyeT MHHMMYM 3arpaT TpyZa U BblcOKue cBoiicTBa. [lOKppITHE MOXHO ycTpauBaTh Ha
MPOTSKEHUHU BCETO rojia, Ha IPEeBapUTEIbHO MTOrOTOBICHHbIE CIOM OCHOBAHMSI.

[Ton ycTpoHCTBO OMBITHOTO Yy4YacTKa JOPOTH C HOBATOPCKUM HOKPBITHEM ObLI BBIAEICH
Y4acTOK JIOpOru okoio ropoaa bearopona. Hauano ycrpoiictsa - 1-oro utonsa 2016 .

< 4

Pucynok 1
Ilepen HauamoMm = yCTPOWCTBA Ha OTBEIEHHOM YYacTKe JOpPOTHM OBbLIO IMPOU3BEACHO
IUIAaHUPOBAaHME TPYHTOM JUIsl YCIIOKOGHUS CcylecTByromero npoduisd. IlokpeiTHe ycTpaumBanioch
KpyIMHOTA0ApUTHBIME TITUTaMU pazMepoM 6x3.5 M u TommuHOW Jmmb 130 MM W3 TPOYHOTO
MOpPO30yCTOMYMBOTO OETOHA, COMPOTHBIEHHWE HCTHPAEMOCTH KOTOporo, B 2.5 pasa BbIIIE
ycra"oBiaeHHOro B ['OCT. Ilnutsl paccunransl Ha 12.5 T. Ha ock, yTo Ha 1 T. Beime ['OCToBckux
HOPMAaTHBOB. TpaHCHOPTHPOBKA MPOU3BOAMIACH CTaHAAPTHBIMU TaHeleBo3aMu. [lnuter  depes
TPUJIPOM3OISAIIMOHHYO TUIEHKY YCTaHABIMBAIMCH Ha NTECYaHOEe OCHOBAaHHME TOIIUHON He MeHee 50 MM.
Mexay mMraMi MoMelaeTcs yupyro-miacTuyHblii @-o0pa3HoBbIii JIEHTa U3 PEe3UHBI BHICOKOTO
Ka4yeCcTBa. BBICTYHBI OTOTr0 YIPYroro 3JIEMCHTA IMOMCHIAIOTCSA B HOJYHHUJIMHAPUYCCKUEC IIITYHTOBBLIC
na3bl, PacMoIOKEHHBIE TI0 BCEM KpasiM k/0 2JIEMEHTOB.

C nmoMoIIbl0 BUHTOBBIX CTSKEK PACIIONOKEHHasl B IMOABEIIEHHOM COCTOSHUM IUIWTA IUIOTHO
MIPWKAMAETCS K Y’KE yCTaHOBJIEHHOM. Cleqyomuil 3Tam - MpoBEpKa MPOXOAUMOCTb KaHAJIOB IIIIUT B
CTBIKE TPH ITOMOIIH CTIEUAIN3UPOBAHHOTO Kauopa.

YerpoiictBo miauT B monoTHO wiM''lIlaker", MpoW3BOOUTCS € COEAMHUTENBHOM IUIMTHI, Y

KOTOpOfI KaHaJIbl [JI1 KaHaTOB MMCIOT BbIXOAbI B KapMaHbl Ha ITOBCPXHOCTL. MC)KHy 2-x
COCIUHHUTCIIbHBIX IIIIMT YCTPAaWBarOTCA OCHOBHBIC INJIMTHI IO 5-8 mr. YCTpaCBaCMOG IOJOTHO IIIUT C
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UCIOJNBb30BaHUEM THIPABIMYECKOTO JOMKpaTa-pacTsHKUTENS CTATMBAETCS 4-Ms CTaJbHBIMH KaHAaTaMHU
3alUIIEHHBIMU 000JI0YKOH 3a0MTON KOHCEPBUPYIOIUM MATEPHUATIOM.

Bce xanarsl Hanpsratoresa ¢ cwioil B 10 T. Cymmaproe ycuinue B 40 T INIOTHO ONpHKUMAeET
ynpyruii @-31eMeHT B 30HE CThIKa, HaJIEKHO yaepKuBas MIuThl. [lepen nmpoaeBaHueM KOHell KaHaTa
oOpabarpiBaloT abpa3suBHBIM KPyroM Ha rmoirycdepy, 4To Obl OH HE LEIUIIICS peOpoM 3a HEPOBHOCTh
kaHana. [IpocoBbiBaHME KaHaTa MPOU3BOIAT C IOMOIIBI0O Habopa CHENHAaTbHOTO OCHAICHHS,
aJallTUPOBAHHOTO 107 paboTy B TMOJEBBIX YCJIOBMSX: YCTAHOBKM IIPOCOBBIBAHMSI KaHaTa B
KaHaJI000pa3oBaTeb.

JUisl HaInpsKEHMsl Ha TOATOTOBJICHHBIE M OYHUILEHHBIE OT 000JIOUKU KOHIIbI KAaHATOB HA/I€BAIOT
KJIMHOBBIE aHKEPhl, KOTOPbIE HAJEKHO 3aKpeIursaor. [lpu HanpspkeHMMM KaHaTa aHKep Ha CBOOOIHOM
KOHIIE 3aKJIMHUBAETCs. B KOHIle X0/a HampsOKEHUS THIPOLMIMHAP CAAUT aHKEp, 3aKpeIulsis KaHaT B
HaTSHYTOM COCTOSIHUU. 3aracHble KOHIIBI KaHaTa OTpe3at0 abpa3uBHBIM KPYTOM.

CTpIKyIOIIME TUIMTHI UMEIOT BBIXO/Ibl KAHAJIOB C MOBEPXHOCTH Ha 00a KOHLA. DTO MO3BOJISIET K
KpaifHel IuMTe MmojoTHa 00ABIATh OCHOBHBIE IUIUTHI, 3aHYMBAS OYEPEIHOM MAKET CTHIKYIOLINM X/0
IEMEHTOM.

ITpu ycrpoiictBe mopor w3 OONBIIOrO YHCIA IOJOC JBIDKCHHSA, TPeOyeTcsl HCIOIb30BaTh
NONEepEeYHble KaHaJaMu B TeJe IUIMT, Yepe3 KOTOpble, MOJOCHI MOMXHO CTSHYTh IpyrI C ApPYyrom
KaHaTaMu NpH MOMOILM TOro ke obopynoBanus. Ilocie ycTpolicTBa BBINOIHSAIOT HAOMBKY OETOHOM
KOHMYECKHMX CTPOIIOBOYHBIX OTBEPCTHH B IIuTaXx. [IoKpbITHE 110CIIE 3TOTO CTAHOBUTCSI POBHBIM.

Jlo okOHYaHUS YCTPOMCTBA y4acTKa OCTAaeTCsl TOIBKO OTChINATh 000unHBL. Pabouunii mpouecc
ObUI OpPraHU30BaH TaKUM 00pa3oM, YTO TEXHOJIOTHS IPH COOTBETCBYIOIIEM YpPOBHE MEXaHHM3alHUU
M03BOJIsET YKIaapiBaTh Oosiee 100 MOroHHBIX METPOB IOPOTH KAXKAYIO CMEHY.

Taxxke HEOOXOAMMO OTMETUTH TOT (PaKT, YTO IUIUTHI C OTIMYUEM BBLICP)KUBAIOT PACUETHHIC
Harpy3ku. Bo BpeMsl ycTpoiicTBa MOKpBITUS 0 TUIMTaM, €I1€ HEe CTAHYThIM KaHaTaMH, MepeMenancs
MOABEMHBIA KpaH Maccoil 23 ToHHb. OH XK€ HCIHOJb30BaJICA IPU MOHTaXXE OCTABIIMXCS IUJIMT,
HaxOsCh Ha YIOXKEHHBIX.

Jlureparypa
1. https://text.ru/rd/aHROcDovL2NraWZmaTQubGI12ZWpvdXJuY WwuY29tLzZU5SNTY 5
0OS50dGls
2. https://text.ru/rd/aHROcDovL3d3dySILWNpcySpbmZvL251d3MucGhwP21kPTc1NzI1%
3D
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YK 624.19

3-D ITPUHTEP
JlaBankoBuy JI.K
(Hayunsrii pykoBoaurens — SIkoBneB A.A.)

B xopnopanuu u3 lllanxas Shanghai WinSun Decoration Design Engineering Co, He cTanu
KJ1aTh MOKa aMepUKaHLIbl codepyT cBoi 3D nmpuntep, u cuenanu 3to camu. OHu coOpanu 3D-nipunTep
WinSun, koTopoii mopasui BeCb MUP CBOMMHM pa3MepaMH, CTO MSATHIAECAT METPOB JUIMHOM M JAecATH
METpPOB LIMPUHOM. DTOT MPHUHTEP MOXET 3a Iapy 4acoB BO3BECTH COOpPY>KEHHE B BBICOTYy HE Qoiee
LIECTH METPOB.

Pucynoxk 1

. Marepuan g npuHTepa -  OBICTPO 3achIXarollas, HaJEXHYI CMeCh IIEMEHTa,
CTEKJIOBOJIOKHA U JIp.

Komnanus yxe npuMeHmiIa cBoe n3odpereHue Ha npaktuke. I[loka yTo oHM CTPOUT Hepoporue
U MPOCTBIE OAHOATAXKHbIE 31aHusA. IIpu TecTnpoBaHnu opranmsanus cdkoHomuiua 50% marepuanos,
4YeM eclii Obl UCT0/Ib30BaJ1a KJIACCUUECKHE METO/Ibl CTPOUTENIBCTBA.

Kopnopanust Broad Group nocrpowna 30-3Taxksslii oM 3a 15 greii ¢ momorbsio 3D npunTepa.

Kuraiick#ie CTpOUTENbHbIE KOMIAHMM, OCO3HAIOT Ba)XHOCTb MPABUIBHOW TEXHOJOTMH H
OpraHM3aly Mpolecca CTPOUTENbCTBA, T.K. OT 3TOT0 3aBUCHUT CKOPOCTh CTpouTenbcTBa. Koprnopanus
Broad Group mopasuiia Becb MUpP CBOEH CKOPOCTBIO CTPOUTEIHCTBA 3/IaHUH.

Ha naHHBII MOMEHT, caMbIM M3BECTHBIM M MacIITaOHbIM IpoekToM oT Broad Group siBnsercs
Bo3peienne 30-staxuoro orens Ark Hotel muomansto 17 Teicsd M%. DT0T HEG0CKpeO GbLI TOCTPOEH U
BBEJICH B JKCIUTyaTalmio Bcero 3a 15 cytok — 360 wacoB. 3a 3to Bpems 200 pabouux coopynuiu
KapKac 37aHMsl, OTJEJIaIU €r0 U3HYTPH U Jake YCTAaHOBUIIM TaM MeOelb.

W3-3a npaBuUiIbHON OpraHU3alluy CTPOUTENBCTBA, a TAKXKE M3-3a MPEIBAPUTEIHLHOTO CO3AAHUS
MOJYJIBHBIX 2JIEMEHTOB, KOMIIAHU BBIIIJIA HA HOBBIM YPOBEHb CTPOUTENIBCTBA IPAXKAAHCKUX 3TaHUH.

Jlureparypa:

1) 3D-neuats qomoB. Jlyumue npunatepsl. fastsalttimes.com/sections/obzor/1200.html
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YK 624.19

OBECIIEYEHUME BE3OITACHOCTHU B ABTOJJOPOXHbBIX TOHHEJIAX
Porunckuii E.N.
(Hayunsrii pykoBoaurens — SIkoBneB A.A.)

Cy1ecTByroiye HOpMbI 10 0€30MaCHOCTH JJOPOKHOTO IBHXKCHHS

‘. e * s
*® 220000
PR TR R R RN

Pucynox 1

q)aKTOpr, BJIIMAOIINC Ha 0€3011acHOCTD JABUXKCHUA

Jloctouncrna:

L OTtcyTcTBHE HEMIEXOAHOTO U BEJIOCUIIEHOTO JBUKCHHUS

] Jloporu He OABEP>KEHBI CHEXKHBIM JIABUHAM U KaMHEIIa/1aM
i biraronpusiTHBIA MUKPOKJIMMAT TOHHEISA

[ ]

Jloporu He HUMEIT MepeceyeHMi U Che30B, a TaKXKe Tpacca sBiseTcs Oolee
OyaronpusaTHON (MEHbIIE KPYThIX KPUBBIX B IUIaHE, CITYCKOB U IIOJILEMOB)

Henocratkm:

L HJ'IOH.I&,[[B ABWIKCHUSA OI'paHUYCHA U BO3BMOKHOCTb MAaHCBPHUPOBAHUS HC3HAYUTCIIbHA

L CunpHBIN CBETOBOM KOHTPACT IIPU BBE3/IE€ U BBIE3/I€ U3 TOHHEISA
] CHuxeHme 10cTyna K CBEXKEMY BO3IAYXY
i biokuposka myrei ipu JTII n nmoxapax

Craructuka JITII B ToHHEIIX

Cpennee konmuuectso JITII Ha 1 kM myTH B aBTOAOPOXKHOM ToHHene Ha 50% MmeHsble,
4yeM Ha 0OBIYHOM Tpacce
[ ]

IlocnenctBus or HATII B TomHenax Ha 70% 3HAYMTENbHEE, YEM aHAJOTHYHEIC,
MPOU3OLIEAIINE HA 1I0POTe
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° [Ipsimble TOTEPHU OT UHITUJAECHTOB B TOHHENSAX COCTaBIAIOT A0 210 MIIH €BpO B Toj.
[ CornyTCTBYIOIIME KOCBEHHBIC TTOTEPH COM3MEPHUMBI C TIPSIMBIMHU.

TonHens Xommep

Pucynox 2

JIeBOpPTOBO-TOHHEND CMEPTH
JlazepHBIN 1adbHOMED - 3TO YCTPOMCTBO, MPEIHA3HAYEHHOE IS ONPENECIICHUS PACCTOSHUSA 10
00beKTa. DTHU NaTYUKHU MOTYT OBITh 3aKpEIUICHBI Ha CTCHE MO HANPaBJICHUIO JIBUKECHUS TPAHCIIOPTA C

obonx CTOPOH UL OIPCACIICHUA ITOJIOCHI €T0 ABHUXKCHUS.
Annna sonret (L)

VAN

Daz08bI 4B

HATTbHOMEP

H3mepseMoe paccTosrme

Pucynox 3

JlaTuvKy TMHENHOTO NepeMEIeHUS
JlaHHO€ yCTPONCTBO CIIy’KMT JJIsl OIpeNiesIeHus nepemenieHus oobekra. [Ipu cuHXxpoHM3anuu
paboThl ¢ AATLHOMEPOM U BBEACHUEM OTCUETa BPEMEHHU MO3BOJIUT MPOBOAMTH KOHTPOJIb CKOPOCTH
00BEKTOB, IBUTAIOIIUXCS B IPOCTPAHCTBE C YUETOM HMX IOJI0XKEHUS.

JIureparypa

1. https://text.ru/rd/aHROcDovL3NwcmF2b2NobmlrLm1hZGkucnUvcGFydDNfMV8xO
S50dG1s
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VIIK 625.7/.8

BE3OITACHOE BAPLEPHOE OT'PAXXJIEHUE «Road Roller System (JtoposkHast posiukoBast
cucTeMa)»
3arpenkas FO.1O.
(Hayunslii pykoBoaurens — SIkoBneB A.A.)

BaxubIM TpeOOBaHHEM K NMEPUIBHBIM, a TaKXKe M K OaphepHBIM OTPaXKICHHUSIM Ha MOCTaxX U
IMyTCHpOBOJAX ABJACTCA HUX TIIpaBHJIbHAsd YCTaHOBKa JId TOTO, I-ITOGI:I npeaoTBPaATUTL  CbhC3/Q
ABTOMOOWIISL CO CBOEH TOJIOCHI.

Yamie Bcero OapbepHbIC OTpaKISHHs JENAI0T W3 TaKUX MaTepHalioB, KaK CTalb WIH
KeJIe300€TOH, KOTOPBIE HECYT (DYHKIIMIO BBIHYKICHHO OCTaHABIMBATH ABTOMOOUIIb. DTH OTPaXICHUS
BBINOJIHSIOT 33JaHHYIO 1eJIb, HO 3aYacTyl0 TaKKe MPUBOIAT K CEPhE3HBIM TpPaBMaM M CMEPTH
BOAMTENECH M mMaccaKupoB. ABTOMOOMIIL Ha OOJBIION CKOPOCTH BHE3KAET B Takoe HeOe3omacHoe
OTpakKJeHHe, T0Ce Yero aBTOMOOWIIb, TPY30BHK JTHOO aBTOOYC MOJIy4aeT CHIIbHBIE NedopMaiuu, a
TaK)K€ HAHOCUT CEPhE3HBIE TPABMbI BOJUTEIIO.

IOxxHOKOpelicKasi KOMITAHHS BCEpPhE3 3aMHTEpPECOBAaCh AITOW MPOOJIEMOH, BBITYCTHB B
MIPOM3BOJICTBO COOCTBEHHOE HOY-xay moj Ha3zBaHueM Road Roller System (mopoxHasi poimkoBas
cuctema) (Puc.1).

Pucynok 1 - Road Roller System (mopoxHasi poaukoBasi cCHCTEMA)

ITpoextupomukn u3 Kopen mnocraBwinm mepen coOoi 3amady peanu3oBaTh OTpakICHHUE,
KOTOpO€ M3ru0anoch ObI MOJ JaBIEHHUEM TSDKEJIOro aBTOMOOWIIA, TeM caMbIM 3a0upasi Ha cedsl BCIO
cuity ynapa. Kpyramiiecs pouku racsiT HHEpPIHIO TPAHCIOPTHOTO CPEACTBA, MPH CTOJIKHOBEHUH OHO
U3MEHSET TPACKTOPUIO AaBApUHHOIO BIMIKEHHUS] MAIIMHBI: POJMKH, HAHOCAT 3HAUYUTEILHO MEHbILE
MOBPEXJICHHUI KaK IMaccakxupaM, Tak ¥ aBTOMOOWIIIO, pa3BopadymBas €ro OOKOM K OTPaKICHHIO U
TUTABHO BO3BPAILAIOT HA JOPOTY.

Takast ru0OKkasi KOHCTPYKIMS CYIIECTBEHHO IOBBIIIAET INAHChl HA BBDKMBAHUE BOAUTENEH U
MaCCAKUPOB, IIAHC TOTO, YTO aBTOMOOMIIb IEPEBEPHET MPAKTUUECKU CBEJIEH K HYIIIO.

Road Roller System cocroutr u3 MeTammmyeckux TpyO, BbICOTOH 96 cM. Mexay HHUMH
HaXOJATCS IUIACTMACCOBBIE POJMKH BBICOTOW 40 CaHTUMETPOB, HMEIOIUE CBETOOTPAXKAIOIILYIO
OKpAackKy.

Ha ceromnsiinmii nenp cucrema Road Roller System ypayno mpornnia kpam-TecTbl Ha BCe
BH/Ibl TPAHCIIOPTA U MOJIYYMIIa TO3UTUBHBIE OT3bIBHI (Puc.2,3).
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Pucynok 2 — Kpami-tect 6apseproro orpaxaenust Road Roller System (Bu cooky)

Pucynok 3 — Kpami-tect 0apseproro orpaxaenus Road Roller System (Bun cBepxy)

Mamnaii3us crana mepBod CTPAHOM, B KOTOPOM IPSIMO CE€HYac ONBITHBIM IIyTEM HCCIEHAYIOT
JAHHYIO POJIMKOBYIO JTOPOXKHYIO CHCTEMY Ha CaMbIX OIIACHBIX y4acTKaX JOpOr.

CymuiecTBeHHbIE MUHYCBl — ILl€Ha M CJIOXXHOCTb ycTaHOBKM. Ho mpobiema orpaxiaeHus Ha
J0porax, MOCTax, a TakXKe IMyTelpOBOJAX M JCTAaKalaxX, CTOMT J0CTaTOYHO ocTpo. IToaromy mpocto
HEOOXOJMMO COBEPILICHCTBOBATh TAKUE «yMHBIE» CUCTEMBI - B IIEPBYIO Ouepenb s 0€30IacHOCTH
JBMKEHUS aBTOJIOOUTENCH 1 HX TacCaKUpPOB.

Jluteparypa
1. ETI Roller System CE H1,H2 Crash test. Kpami-tect. https://youtu.be/mXK-zkmblQY
2. Pa3zpaboran yMHBI «OTOOHHHMK», KOTOpBIH BO3BpallaeT aBTOMOOWIM Ha JOpPOTY.
http://vse.media/razrabotan-umnyiy-otboynik-kotoryiy-vozvrashhaet-avtomobili-na-dorogu/
3. I'nbkue «OTOOMHUKU» ImoMoryT criaCtu JKHU3HU Ha Aaoporax.
http://gosvopros.ru/territory/khozyaystvo/flexible/
4, HoBblif ponuKoBBI OTOOMHHMK MSTKO ¥ IJIAaBHO BO3BpAIllaeT aBTOMOOWIIb Ha JIOPOTY.

http://enki.ua/news/novyy-rolikovyy-otboynik-myagko-i-plavno-vozvrashchaet-avtomobil-na-dorogu-
6816

26


https://youtu.be/mXK-zkmblQY
http://vse.media/razrabotan-umnyiy-otboynik-kotoryiy-vozvrashhaet-avtomobili-na-dorogu/
http://gosvopros.ru/territory/khozyaystvo/flexible/
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VIIK 691.3

YI'JIEBETOH
Kununckas A.M.
(Hayunslit pykoBoautens — SkoBneB A.A.)

VYr1e0eToH — CTPOUTENbHBIN KOMITIO3UTHBIA MaTepHal, KOTOPBIA COCTOUT U3 O€TOHA U
YIJIEBOJIOKHA.

B n1aHHOM KOMITO3UTHOM MaTepHajie B KAUeCTBE apMaTypbl CIIYKUT TEKCTUIbHBINA MaTepual.
TexcTUIIBbHBIN MaTepuall MPeCTaBIseT COO0H HECKOIBKO AECATKOB THICSIY HUTEH, U3 KOTOPBIX, Ha
CHelHaIbHOM 000pYI0BaHUH, U3TOTABINBAIOT YTIEBOJOKOHHBIN TEKCTHUIIb.

YrnebGeToHHbIC U3IEHS U3TOTABIUBAIOT 110 IBYM TEXHOJIOTHSIM:

1. YT1eBOJOKOHHBIA TEKCTUIIb YKIIAABIBAIOT CJIOSMU 10 HY’KHOW TOJIIIMHBL. TO ecTh Ha
OCTOHHYIO CMECh YKJIa/IbIBAIOT YIJIEBOJIOKOHHBIM TEKCTUIIb,3aTEM OIISTh 3aJMBACTCsl OSTOHHAS CMECh U
TaK Janee.

2. VYTIeBIOKOHHBIN TECTUIIh MOMENIAIOT B ONATYOKY U 3aJTUBAIOT OETOHHON CMECHIO.

VYreOeToH ABISCTCS aHAJIOTOM KeJIe300eTOHa, HO 00JIee JISTKUH, MPOYHBIN U JIOJTOBEYHBIH 3a
CEeT MPUMEHEHHS YTIIEBOJIOKHA, BMECTO CTAIbHOM apMaTypbl. OHAKO, yTI€O0eToH, Ha JaHHBIII MOMEHT,
HE UMEET MacCOBOI0 MIPUMEHEHHSI U3-3a BBICOKOI CTOMMOCTH.

JlaHHBII KOMIIO3UTHBIN MaTepHUal MOKHO MPUMEHATDH Kak ISl CTPOUMTEIHCTBA HOBBIX
00BEKTOB, TaK H JUISl YKPCIUICHHS CTapbIX CTPOCHHIA.

—

Pucynok 1 — Yraebeton
JIutepartypa:

1) CrpouTenbHblii MaTepuan Oyaymiero — yriederon. http://budport.com.ua/articles/122-
stroitelnyy-material-buduschego-uglebeton
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VIIK 69.002.5

MOJIEJIMPOBAHUE PABOYEN 30HBI CTPEJIOBOI'O KPAHA
Kununckas A.M, 3y6kos K.C.
(Hayunslit pykoBoautens — I'peuyxun B. A.)

[Ipy TpoBeneHUH CTPOUTEIHHO-MOHTAXKHBIX pabOT dYacTO HEJIOCTATOYHO JAaHHBIX O
IPy30MOJBEMHBIX XapaKTEPUCTUKAX KpaHa. B yacTHOoCcTH mpu MOHTaxe 33-X MeTpOBBIX 0aiok
MPOJIETHBIX CTpoeHUM (Macca 57 T) kene3Ho10poxHbIM KpaHoM EJIK-200 (r/m 250 T) paboTa He ObLi1a
BBINOJIHEHA M3-32 HEJOCTaTOYHOU BBICOTHI MMoAbeMa cTpeibl. [loaTomMy as onTuMu3anuu paboThl Ha
CTpOWKEe, HEOOXOIMMO 3HAaTh paldodyl0 30HY KpaHa, BKJIIOYAIONIyI0 B ce€0s BBUIET CTPENbl M
MaKCHUMaJIbHO BO3MOYKHYIO BBICOTY HOZ/beMa Ipy3a JJIs JaHHOT'O BbLJIETA.

B kauectBe npumepa paccmorpuM kpad P/IK-25 ¢ MakcuManpHON JUIMHHOW CTENBI 22,5 M U
rpy3 B BuJe npu3Mbl Maccoit 11t (puc.1). ITo xapakTepucTukaM KpaHa orpeeiseM:

—1pu 10° BeuteT ctpessl Lmin=3,9 M, a Beicota mogbema Hmax=22,1 m;

—pu 15° BeuteT ctpenbl Lmax=5,8 M, a BeicoTa moabeMa Hmin=21,7 M.

[To monmyuyeHHBIM JAHHBIM MBI CTPOUM IIWIIMHID, NpeactaBistonmii 3-D Moxens, B pamkax
KOTOPOH MBI MOKEM IPOM3BECTH MOHTAXK HAIIIETO TPy3a.

Hanuuue naHHBIX pacdyeToB MOMOTaeT ONTUMHU3UPOBATH pa0OTy KpaHa M MHUHUMHU3HPOBATH
OMMOKH IPU TPOBEICHUH CTPOUTEIHHO-MOHTAXKHBIX PaloT.

21 74
22,1
22,5

o )

Pucynok 2 — PaGouas 30Ha kpana — PJIK-25
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ADRPOT'EJIb. ETO CBOMCTBA U [IPUMEHEHME
AHJIpIOIIEHKOB A.A.
(Hayunsrii pykoBoaurens — SIkoBneB A.A.)

Asporens — TBepAbId TeneoOpa3Hbld MaTepuani, >kKuakas ¢aza KOTOpPOro 3aMeHEHa Ha
ra3oo6pasnyro. OH MMeeT OUeHb HM3KYIO IIOTHOCTH (0K0y10 1,9 Kr/M°) m ABIAeTCS O4eHb NPOYHBIM
MaTepuagoM. DTOT I'eJib COCTOMT M3 BO3ayXxa Ha 99,8%.

Pucynok 1 — Asporens

Matepuran UMeeT HECKOJIBKO IOJIOKUTENbHBIX CBOMCTB:

® OrHEYIOPHOCTb;

® BOJOHENPOHUIIAEMOCTb;

® IIPO3PayHOCTH;

e Hu3Kas TermnonpoBoaHocTh (~0,017 Bt/(Mm-K);
® OTIWYHBIC a0COPOUPYIOIINE CBOMCTRA,;

e BBICOKas Temneparypa miasiaeaus (~1200°C).

OcHoBO# JuIst asporeisi CIyKUT IUCIEPCHas CHCTEMa, COCTOSIIAsi U3 JBYX KOMIIOHEHTOB -
MaKpOMOJIEKYJIIPHOW CETKM M HU3KOMOJIEKYJISIPHOTO PAcCTBOPHUTENS, 3alOIHSIONIETO TOPhI CETKH.
Hanonuutenem siBisieT Bojia, CIUPT WU YTIEBOIOPOAbI, @ CTPYKTYpa — 3TO AUOKCU] KPEMHUS, OKCUJT
AIIOMUHMSL, KEIATUH U JIP.

B 21 Beke a’poresb UCHOIB3YIOT HOHEMHOTY BO MHOTHX cepax. OOyCIOBICHO 3TO TEM, UTO
neHa cocTapisier okosno 1000 y.e. 3a 1 cM? He yuuThiBas GOibIIME BpEeMEHHbIE 3aTpaThl HA €ro
MIPOU3BOJCTBO.

B kocMuueckol OTpaciau 4acTO MCIOJIB3YIOT asporeib. K mnpumMepy, OH MCHIONIB30BaICA IS
coopa «3Be3HOW MbUIM». AdpOoreiau NPUMEHSIOTCS B CTPOUTEILCTBE M B IMPOMBIIIJIEHHOCTH B
KauecTBE TEIUIOM30JIALMU CTaJbHBIX TPyOONpoBOJOB. Takke a’poreiad HCMONb3YIOT B KauyecTBE
3arycTuresieil B HamaJMOBBIX O0MOax. YTiiepoJHbIe asporeiid MPUMEHSIOT AJIs CO3JaHMs 3JIEMEHTOB
JUIS TOTIIMBA WJIH CYTIePKOHIEHCATOPOB.

XoTs asporenb U OTKpbUTH oKono 100 JeT Hazaj, ero UCCIeqOBaHUs MPOJOIKAIOTCS. Y YeHbIE
MIBITAIOTCS YBEIUUNUTD IPOYHOCTHBIE XaPAKTEPUCTUKH U yACIIEBUTh PACXOJHbIE MAaTEPUAJIBL.

Jlureparypa:
1) OGwmas unpopmarus o6 asporene. http://www.aerogel-russia.ru/info/about
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