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IIpexucnosue

B cBsI3M ¢ OTKpBITHEM B psifie POCCUICKUX CTPOUTENBHBIX BY30B HOBOI
crnermansHOCTH 08.05.01 CTpOoUTENbCTBO YHUKAIBHBIX 3JaHUM U COOpPYKEHUH,
OIHOW W3 CHeHHaIn3alrii KOTOPOH IpexyCMOTPEHO YITyOJleHHOe H3ydeHHE
OpraHU3alMOHHO-TEXHOJIOTMYECKHX aCIEKTOB BO3BEICHHS BBICOTHBIX M 0OOJIb-
IIETIPOJIETHBIX 3[aHUH M COOPYKCHHH, BO3HMKIA HEOOXOIMMOCTH Pa3pabOTKH
y4eOHO-METOAMYECKOTO OOECIIEYEHNSI COOTBETCTBYIOIINX IUCIUIUINH. AHAJIO-
TMYHOE IPOU30IILIO U B OTHOILIEHNH HampasieHust noarotoBku 08.04.01 Crpou-
TENbCTBO B CBSI3U C BKJIIOYEHHEM IUCLUILIINHBI «TeXHONorus BO3BEAEHUS BbI-
COTHBIX M OOJIBIICTIPOJIETHBIX 3[aHUH U COOPY)XEHHWiI» B MarucTepCKyro Hpo-
rpamMmy «IIpOMBIIIUIEHHOE U TPaXIaHCKOE CTPOUTEIHCTBOY.

Pactymmii npakTuieckuii MHTEpeC K 00BEKTaM MOJ0OHOTO poxa o0y-
CIIOBJICH COBPEMEHHBIMH TEHACHLMSMH B TPOMBIIUICHHON M TI'pa’kIaHCKON
apxurekrype. Hecnmyuaitno crateeit 48.1 I'pagoctpourensHoro xonexca PO
ObIIO BBEAEHO IOHATHE «(YHUKAIBbHBIC OOBEKTHl KAIHMTAIBHOTO CTPOHMTEIb-
CTBa», K KOTOPBIM B TOM YHCJIE ONPEJIETICHO OTHOCHUTH 3IaHHS U COOPYKEHHS
BBICOTOH (¢ mponeramu) Oonee 100 M. MeTosbl UX BO3BEIEHUS, @ TAKKE HC-
MOJIb3yeMbIe MPH STOM MAILMHBI, 000PY/I0BaHHE M TEXOCHACTKA, KaK MPaBUIIO,
3HAUUTETIFHO OTIMYAIOTCS OT TPaAMIMOHHBIX. Kpome Toro, mporiecc Takoro
CTPOHTENHCTBA OOBIYHO CBS3aH C OOJBIIUM 00BEMOM PaboT U CIIOKHOW opra-
HU3aIMe B3aNMOJCHCTBHS 1 HNCIIOJIb30BAHMUS BCEX BOBJICUCHHBIX B HETO TPY-
JIOBBIX U MaTepHAIbHO-TEXHUUECKUX pecypcoB. OHAKO BAXKHO UMETh B BHIY,
YTO yKa3aHHas clienu(rka HaYMHACT OTYCTIMBO IPOSBIATHCS M CO 3HAUH-
TEJIbHO MEHBIINX T10 BEJIMYMHE BBICOT U MPOJIETOB.

BazoBas pycckos3pIuHAs TUTEpaTypa IO JaHHOH TeMaTHKe Oblia u3aa-
Ha B cepeanHe 1980-x rr. maipMu THpakamu. Ee mpakTudecku HeT B Oubimo-
TeKax. 3a 3TO BpeMs MIPOM3OIILIH, C OJHOM CTOPOHBI, Cephe3HbIE CIBUTH B pa3-
BUTHUM TEXHOJIOTHI M MHTEHCU(UKAIMKU COOPHOTO M, 0OCOOEHHO, MOHOJIMTHOTO
CTPOMTEINHCTBA B HAlllel CTPaHEe ¥ MUPE B IIEJIOM B CBSI3U C BHEIPEHNEM HOBBIX
MEPCIEKTUBHBIX MaTEpUAJIOB M 00pa3loB TEXHWKH, C JPYrOd — HEOAHOKpPAT-
HbIC M3MCHEHHS B OTEUECTBEHHOM HOPMATHBHO-TEXHHUYECKOM oOOecnedeHHn
MPOIIECCOB MPOEKTUPOBAHMUS M NIPOM3BOJICTBA CTPOUTENLHBIX pabOT, BHI3BaH-
HbIE KaK OOLIECTBEHHBIMH TPaHC(HOPMALIUSIMH, TAK U OOBEKTUBHBIMH TpeOOBa-
HUSIMU TIPUBECHHS HOPM B COOTBETCTBHE TEXHUYECKOMY YPOBHIO U MPHHITH-
TIaM COBPEMEHHOT'O CTPOHUTENILHOTO ITPOU3BO/ICTBRA.

Bce 3T0 mpeonpeneniio akTyaaTbHOCTh OATOTOBKH yaeOHOTo TIOCO0wHs,
MPU3BAHHOTO O0OOOIINTH, CUCTEMATU3UPOBATh U, MO BO3MOXKHOCTH, OOHOBHTH
MMEIOLIYIOCS B PAacIOpsHKEHNH aBTOPOB MH(OPMALHMIO O TOAXO0JaX K IPOEKTH-
POBaHHIO MPOM3BOJCTBA PadOT IPU CTPOUTENILCTBE BBICOTHBIX M OOJNBIIETPO-
JIETHBIX 3[@aHUI U COOPY>KEHUI U €ro HEMOCPEICTBEHHOM OTEUECTBEHHOM U 3a-
PYOEXKHOM OmbITE, YTOObI OOJIErYUTh MOMCK PALMOHAIBHBIX PElIEHHI COOTBET-
CTBYIOIIMX OPraHM3AI[MOHHO-TEXHOJOTHYECKNX 3aJad NpH KypcOBOM H JH-
IUIOMHOM TIPOEKTHPOBAHUH B TIPOILIECCE ITIOJITOTOBKH HHKEHEPOB-CTPOMTENICH,
a TaKoKe B X IOCIIEAyIoNIeii paboTe Ha IPOM3BOJICTBE.
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T'naBa 1
BO3BEJEHUME BBICOTHBIX 3I[AHI/II71

1.1. BbIcOTHOE CTPOUTENbCTBO —
aKTyaJbHOCTh, IPO0GJIEMBI, 321241

JIro6oe 00mEecTBO Kak MCTOPUYECKA KOHKPETHBIA THIT COLUANb-
HOH CHCTEMBI HaXOAWT CBOE OTPAKEHUE B apXUTEKType 3/[aHUH, KOH-
CTPYKTOPCKMX U MH)KEHEPHBIX PELICHUSIX, METOJaX BO3BEACHHS, TIPUME-
HJEMBIX COBPEMEHHBIX MaTepHajax M TEXHOJIOIMH CTPOUTENILCTBRA.
IToBbIIeHNE KU3HEHHOTO YPOBHS, KOHLIEHTPALXsl HACeICHUs B Mera-
NOJIMCaX, MPUPOJOOXPAHHBIE MEPONPHITUS MPEIONPEACISIIOT HE0O-
XOAMMOCTD YBEJIMYCHUS STAKHOCTH 3[JaHUH.

B cBolo ouepenp, CTPOUTENHCTBO BBHICOTHBIX 3aHUH SIBISETCS
UMITYJILCOM JUTSL Pa3pabOTKU KOMOMHHPOBAHHBIX KOHCTPYKIHMA, pa3-
BUTHS HOBBIX TEXHOJIOTHI MPOU3BOJICTBA U CTPOUTENBCTBA, CO3JaHMUs
0oiee MOILITHBIX MOHTa)XHBIX MEXaHU3MOB, IPUMEHEHHSI HOBBIX BBICO-
KOKa4eCTBEHHBIX MaTEPHAJIOB.

ITo coBpeMeHHOM KnacCH(PUKaLUK BBICOTHBIM SIBJISIETCS 3JaHNE
BbICOTOI Oonee 75 M. Jlist kiaccudukanuy 31aHui ObUT IPUHST KPH-
TEpUi BBICOTHI B METPaX, a HE 3TAXKHOCTH, MIOCKOJIBKY BBICOTA DTaXKEH
NPUHUMAETCSI Pa3IMYHON B 3aBUCHMOCTH OT Ha3HA4YCHUS 3JaHUS U
TpeOOBaHUI HAIMOHALHBIX HOPM MPOEKTUPOBaHUs. BricoTHBIE 372~
HHUSI MOTYT MMETh Pa3HOE€ HAa3HAUYEHHE: FOCTHHHUIBI, O(QUCHI, KHUIbIE
noMa. BricoTHOe 311aHMe, Yallie BCero, SBISETCsl MHOTO(yHKIIMOHATb-
HBIM, B HEM, IOMUMO MTOMELICHUH OCHOBHOTO Ha3HAYEeHUs, pa3Mella-
IOTCSl aBTOCTOSIHKH, Mara3uHbl, OQUCHI, KHHOTEATPBI U JIP.

3a GoJjiee YeM CTOJETHHI MePHUOJT IPOSKTUPOBAHUS U CTPOUTEIb-
CTBA BBICOTHBIX 3/IaHUM, B TOM YHCJIe U HEOOCKPEOOB, B MUPE HAKOILJICH
0O0JTBIION TEOPETHUECKUI M TPAKTUIECKUI OTIBIT, BBIABIICHB OCHOBHBIE
npoOJIeMBI 110 BCEM HAIIPABICHHUAM MX CO3[aHUs M SKCIUTyaTtanuu. Pas-
BUTHE BBICOTHOTO CTPOMUTENbCTBAa B Poccum BbLIENWIIO psijg mpodiem,
TpeOyroLMX 0053aTENbHOI0 PACCMOTPEHUS U PELLICHUSL:

—HECOBEPIICHCTBO HOPMATUBHOM 0a3bl;

—HEJIOCTAaTOK ONbITA B TIPOCKTUPOBAHUU U CTPOUTEIHCTBE BbI-
COTHBIX KOMILJIEKCOB;

—HeXBaTKa KBATM(HUIMPOBAHHBIX CTPOUTENICH;
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—000CHOBaHHE  TPANOCTPOMTENBHOM H  (QYHKIHOHAJIBHO-
THUITOJIOTHIECKON HEOOXOAMMOCTH BO3BEICHHS;

— OIpe/IeNeHIe TIPEICNIBHO JOIMYCTUMOM STaXKHOCTH (BBICOTHOCTH);

—IpaBWIbHBIA BBHIOOP KOHCTPYKTHBHOH CHCTEMBI, CXEMBI H
HPOEKTHBIX PEIICHHUH C yYETOM MPEAOTBPALICHUS TOTEPH YCTOWIHNBO-
CTH OCHOBAHHS M CAMOTO COOPY>KEHUsI, IPUBOISIIEH K pa3pyLICHHIO U
00pyIIEHUIO KOHCTPYKLUIA;

—HEJOMyCTUMOCT OTKJIOHEHHUS OT YTBEpP)KACHHBIX POCKTHBIX pe-
IICHHUI ¥ N3MEHEHHS STAKHOCTU COOPYKEHHUH B IPOIIECCE CTPOUTENIBCTBA;

—HeoOxomuMoe (YHKIIMOHAIFHOE B3aUMOJICHCTBHE JKWIIBIX U
HEXXWIBIX 3aHUA U COOPYKEHUH C TPAHCTIOPTHOH U 00CTy KUBArOIIeH
UHPPaACTPYKTYpOH TOpo/a;

—o000ocHOBaHME TPeOyeMOH BMECTUMOCTH IOJI3EMHBIX, Ha3EeM-
HBIX W HAaA3C€MHBLIX aBTOCTOSHOK JIMYHOI'O TPAHCIIOPTa U HUX panuo-
HaJIbHOE pa3MelIeHNe;

—3¢ddexTrHBHAST MHHUMHU3AIMS YTPO3bl BHEIIHEH W BHYTpPEHHEH
OMACHOCTH pa3pyIlIeHHsl 3[aHUs 3a CYET CO3/JaHUus CIeHUaTbHON
CITy>KObI 0€30MacHOHN IKCILUTyaTaIlH;

—Tpebyemasi TIoXKapHas M dBaKyallMOHHas 0e30IacHOCTH JIHO-
Jield, HaXOJISIIUXCS B BHICOTHBIX 3/1aHUSX;

—panuoHanbHas 3(PQEKTUBHOCTh COBPEMEHHBIX HWHXEHEPHBIX
peLIeHH M0 KM3HEO0OECIICYSHUIO M OCHAIICHHOCTH 3JIaHMs, SHEPro-
cOepexeHHI0 U KOM(POPTHOCTH 00CTYKUBAHUS.

Ho, HecMOTpst Ha psit OOBEKTUBHBIX TPYIHOCTEH M OTCYTCTBHE JI0-
CTaTOYHOTO OIIBITA, UHTEPEC K Pa3BUTHIO BBHICOTHOI'O CTPOHTENHCTBA CY-
ImecTByeT. BHepeHre BHICOTHOTO CTPOUTENBCTBA AUKTYETCS B KPyIHEH-
IIMX TOPOJAX PEATbHBIM NePHIIMTOM TEPPUTOPUH IUIS CTPOMTENBCTBA,
oT4acTy JIeGUIMTOM O(DHUCHBIX U TOCTHHHYHBIX IUIONIAICH, KOTOPBIE, KaK
TMIOKa3bIBACT MEKITYyHAPOJHBIN OMBIT, PAIMOHATIBHO Pa3MeIlaTh UMEHHO B
BBICOTHBIX 37aHMsIX. B Orpkaiinei nepcreKkThBe CieayeT 0KKUIaTh HMEH-
HO TaKOil HalpaBJIEHHOCTH Pa3BUTHS CTPOUTENHCTBA HEOOCKpEOOB, HC-
KJTFOYAIOIIEH pa3MEIIIeHUE B HUX KUJIHIIL JUIsl IOCTOSTHHOTO TIPEObIBAHHUSL.

Iockonbky Poccust npuctynmia K BHEAPEHHUIO BBICOTHOTO CTPOU-
TEJILCTBA C CYIIECTBEHHBIM OTCTABAHUEM, TTOJIE3HO O3HAKOMHUTRCS C OITbI-

TOM JIPYTHX CTpaH MO0 PEUISHHI0 OCHOBHBIX MPOOJIEM BBICOTHOTO CTPOH-
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TeJbCTBA 32 pyOekoM. I OTeueCTBEHHOM MPAKTUKKU Hanbosee 1IEHHBIM
MIPEJCTABIISIETCS] TAKOW OITBIT IPAJOCTPOUTENEN EBPONEUCKUX CTOJHIL:

— MOCJe0oBaTeNbHAsl KOHIEHTpalMs CUJI Ha KpailHe orpaHu-
YEHHOM YHCIIE YYaCTKOB;

— MOJYMHEHHE MPOCKTHUPOBAHUS 3aCTPONKH MPUHLIMIIAM HHTE-
TPUPOBAHHOT0 ypOaHM3Ma C KOMILUIEKCHOCTBIO 3aCTPOMKH M pa3zMe-
IIEHUEM TPAHCIIOPTHBIX CETell B HECKOJIBKUX YPOBHSIX;

— obecrnieyeHHEe KOMIUIEKCHOCTH 3aCTPOMKH 3a CYET COYCTAHMS
00BEKTOB pa3HOro (PyHKIMOHATIHLHOTO HA3HAYCHUS B 3JaHUAX, 00BEM-
HO-TUTAHUPOBOYHOE pelIeHHe, KOTOPBIX Haubojiee TapMOHUYHO OTBE-
yaeT UX (YHKUUH, YTO O3HA4YaeT B IEPBYIO OYEpelb COUETAHUE B
KOMILJIEKCHOM 3aCTPOMKE pa3HbIX 34aHUI pa3InYHOTO Ha3HAUCHMUS;

— COYETaHUE B 3aCTPOMKE HIMPOKOM HOMEHKIATYpbl 30aHUI
(ouchl, oTenu, oOIIECTBEHHOE OOCIYXHBaHHE, Y4eOHO-BOCIIUTA-
TEJIbHBIEC YUPEKICHUS, TOPTOBIIS, Pa3BICUCHUS M CIOPT) B LEJSIX CO-
3MaHusl OOMIMPHOTO Kpyra paboumx MecT Il OONbIei YacTH Hacese-
HUSI KOMIUIEKCA U €T0 NOJIHOLIEHHOT'O O0CTYKHBAHUSI.

1.2. KoHcTpyKTHBHBIE CXeMbl BHICOTHBIX 31aHUM

KoncTpynpoBaHue BBICOTHBIX 3[JaHHI WUMEET CBOIO CIIEIU(UKY C
TOYKH 3peHus] 00bEMHON (OPMBI, TIPONOPIMH, BHIOOpPA KOHCTPYKTUBHBIX
CHICTEM U 3JIEMEHTOB 3/1aHuid. KOHCTpyKTHBHAS cHcTeMa BHICOTHOTO 3/1a-
HUSI TIPENICTaBIsIET COOOM B3aMMOCBSI3aHHYIO COBOKYIHOCTH €r0 BEPTH-
KaIbHBIX U TOPU30HTAIBHBIX HECYINX KOHCTPYKITHIA, COBMECTHO o0ec-
MIEYNBAIOIINX TPOYHOCTh, JKECTKOCTh M YCTOHYMBOCTH COOPYXKEHHS.
l'opu3oHTaNEHBIE KOHCTPYKIMH — TIEPEKPBITHAS M TIOKPBITHS 3JaHUS
BOCIPUHUMAIOT MIPUXOJISIIUECS HA HUX BEPTUKAIBHBIC U TOPU30HTAIb-
HBIE Harpy3KU M BO3/ICHCTBUS, Ilepe/iaBas UX MOITAKHO HA BEPTHKAIb-
HBIE Hecyliue KoHcTpyknuu. [locieanue, B CBOIO o4epe/b, MepeiaroT
9TH HAarpy3KH U BO3IEHCTBUA Yepe3 (hyHIaMEeHThl OCHOBaHHIO.

l'opusoHTanbHble Hecyllue KOHCTPYKLMH BBICOTHBIX 3IaHUM,
KaK MPaBUJIO, OJHOTHUIIHBI, U OOBIYHO MPEACTABISAIOT COO0H KeCTKUi
HECTOpaeMbIil JTUCK — JKeJe300€TOHHBIN (MOHOJIUTHBEIN, COOpPHO-
MOHOJIUTHBIH, COOPHBIN) MO0 CTaIeKEIC300€ TOHHBIM.

BeprukanpHpie HECyIrie KOHCTPYKIIMH Oojiee pa3sHOOOpa3HEIL.
PaznuuatoT crepxHeBble (KapKacHbIE) HECYLIMe KOHCTPYKLHH, IUIOC-
KOCTHBIE (CTEHOBBIE, auadparMoBblie), BHYTpPEHHHE OOBEMHO-IIPOC-
TPaHCTBEHHBIE CTEP)KHU C ITOJIBIM CEUEHHEM Ha BBICOTY 34aHusl (CTBO-
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JIBI KECTKOCTH), 00BEMHO-TIPOCTPAHCTBEHHBIE HAPYXHBIE KOHCTPYK-
UM Ha BBICOTY 3/1aHUsI B BHJIE TOHKOCTEHHOW OOOJIOUKH 3aMKHYTOTO
ceueHusi. COOTBETCTBEHHO NMPUMEHEHHOMY BHIY BEPTHKaIbHBIX HECY-
X KOHCTPYKIUI pa3IuyaroT 4YeThIpe OCHOBHBIE KOHCTPYKTHUBHBIC
CHCTEMBI BRICOTHBIX 3[IaHH — KapKacHYyI0 (paMHYI0), CTEeHOBYIO (Oec-
KapKacHYI0, Tua(parMoByi0), CTBOIBHYIO U 000I09K0OBYIO (pHcC. 1.1).

OCHOBHBIE CHCTEMBI OPHEHTHPOBAHBI HA BOCTIPHUSATHE BCEX CHIIO-
BBIX BO3JCUCTBUN OJHUM THIIOM HECYIIUX 3JeMeHTOB. Hapsmay c oc-
HOBHBIMHU ITHUPOKO MPUMEHSIOT M1 KOMOMHUPOBAHHBIC KOHCTPYKTUBHBIC
cucteMbl. B KOMOMHUPOBaHHOH CHCTEME MOTYT COYETaThCsl HECKOIBKO
TUTIOB BEPTHUKAIBHBIX HECYIINX DIIEMEHTOB (IUIOCKOCTHBIX, CTEpIKHE-
BBIX, OOBEMHO-TIPOCTPAHCTBEHHBIX) M CXeM HX pPabOTHl (HampuMep,
paMHO-CBsI3eBasl WM CBs3eBas). lIpy Takux coYeTaHHWAX TOITHOCTHIO
Wi 4acTuaHo quddepeHnmpyercst BOCIpUATHE HArpy30K W BO3JCH-
CTBUI (HampuMep, TOPU30HTAIBHBIX — CTCHAMH YKECTKOCTH, a BEPTH-
KaJlbHBIX — KapkacoM). Takoe pa3iieneHne 4acTo MOo3BOJISIET YIPOCTHTh
MOCTPOEYHBIE PA0OTHI WM OOJiee YETKO yBS3aTh KOHCTPYKTHBHYIO CH-
CTeMy C IUIaHUPOBOYHON. COOTBETCTBEHHO KOJIHYECTBO BO3MOXKHBIX
BapHaHTOB KOMOMHHUPOBAHHEIX CHCTEM BEChMa OOIIMPHO.

—
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Puc. 1.1. KOHCTpyKTHBHBIE CXEMBI 3[JaHUS:
a — paMHO-CBsI3eBas; 6 — KapKacHas ¢ AuadparMaMu XKeCTKOCTH;
6 — OecKapKacHas ¢ IePeKPECTHO-HECYIIUMH CTEHAMU;
2 — CTBOJIbHAS; 0 — KopoOuaras (0060J109KOBast); e — CTBOJIbHO-KOpoOUaras
(«tpyba B TpyOe» miu «Tpyda B pepme»)
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Br16op To# WM WHON KOHCTPYKTUBHOW CHUCTEMBI 3aBUCHT OT
MHOTHX (PaKTOPOB, OCHOBHBIMH M3 KOTOPBIX CUMTAIOTCS BBICOTA 37/1a-
HUsI, YCIIOBUSL CTPOUTENBCTBA (CEHCMUYHOCTD, IPYHTOBBIE OCOOEHHO-
cTH, aTMoc(epHbIie, 0COOEHHO BETPOBBIC, BO3JCHCTBU), apXUTEKTYP-
HO-TUTAHUPOBOYHBIE TPeOOBaHUS. [ IaBHBIM MPHOPUTETOM B MIPOECKTH-
POBaHNM U CTPOMTENBCTBE BBICOTHBIX 3AaHUI ABIsIETCS oOecneueHue
UX MPOYHOCTH M YCTOHYHMBOCTH, @ TAKXKe >KECTKOCTH C YYETOM BO3-
JIEHCTBUS 3HAUUTENBHBIX BETPOBBIX YCHIINM.

MupoBast IPaKTHKa BBICOTHOTO CTPOUTEIBCTBA BBIIBIIIA OJVH U3
CaMBbIX CJIOKHBIX aCTIeKTOB JJIsl HECYIMX BEPTHKAIBHBIX KOHCTPYKIUN
U3 kKeJae300eToHa — HepaBHOMEPHOE MX YKOpadMBaHHE MO ACHCTBHEM
Harpyskd. JlaHHas HEpaBHOMEPHOCTb YCHJIMBACTCS MPH Pa3HOM ILIO-
a1 TOMEPEeYHOr0 CEYeHMs KOHCTPYKTHUBHBIX AJIEMEHTOB — CTE€H U
KoJIOHH. OTBIT IPOEKTUPOBAHUS U CTPOUTENILCTBA BBICOTHBIX 37aHUI B
MockBe B pa3zHbIe IEPHOJBI TAKKE BCKPBUI CYIIECTBEHHBIE HETOCTATKH
B YacTU HEOOXOIUMOHN HAJEKHOCTH BBICOTHOTO CTPOUTEIBCTBA. ITO
TpeOyeT MOKUCKA HOBBIX TEXHMYECKUX M TEXHOJIOTMIECKUX PEIICHHUH.

B cBs3U cO 3HAUNTENBHOM pa3HULIEH B HArpy3Kax Ha HECyLIUE
3JIEMEHTHI 3[JaHHi, HalpuMep Ha KOJIOHHBI KapKaca, B HIDKHUX 3Ta-
’)KaX BBICOTOK HEOOXOIMMO Ce4YeHHE KOJOHH OOJNBIINX pPa3MEpOB.
OnHAaKo 3TO YCHOXHSET TEXHOJIOTHIO BO3BEIECHHS COOPYXKEHHH, Tak
Kak TpeOyeT M3MEHEeHHs NpUMeHsieMol omanyoku. OauH U3 cepbes-
HBIX HEJOCTaTKOB BBICOTHBIX KAapKAaCHBIX 3[JaHWA — IMPOTHUBOpEUHE
MEXIY HEOOXOOMMOCTBIO YCTaHOBHTH PACUETHOE KOJIMYECTBO IHa-
(dparM KecTKOCTH W 00BEMHO-IUIAHUPOBOYHBIM penieHneM. Kpowme
TOTO, pazMmemias AuadparMbl KECTKOCTH TOJIBKO B rabapuTax 3/aHHs,
MPUXOJUTCS BBOJUTH OTPAHUYEHHS 10 X BBICOTE, TAK KaK KECTKOCTh
otuX nuadparm ObiBaeT HemocrarouHoi. [TomMuUMO skecTKocTH ama-
¢bparM, o0s13aTenbHa elle UX MPUrpy3Kka MpUIEraouMi KOHCTPYKIH-
AMH, OO0yCJIOBJIEHHAasT HEOOXOANMOCTBIO YUHUTHIBATH TOPU3OHTAIBHYIO
(BeTpoByI0) Harpy3Ky. IIpy TpaguIIMOHHBIX KOHCTPYKTHUBHBIX PEIIEHH-
SX BBICOTHBIX 3JIaHUH MPHUTpPy3Ka quadparM KeCTKOCTH OCYIIEeCTBIISIET-
Cs1 TOJIBKO TTOJIOBUHHOW HAarpy3Kod MpWIIeraromunx K anadparmam mnpo-
JIETOB KapKaca, YTO CHIKAET BO3MOYKHOCTH YBEITHUEHHSI BHICOTHI.

OcHoBHOE TpeOOBaHHE K KOHCTPYKTUBHOM CHCTEME BBICOTHOTO
3/1aHUS — HA/IEKHOCTh KAKIOI0 KOHCTPYKTUBHOTO 3JIEMEHTA, YCTOM-
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YUBOCTH K MPOTPECCUPYIOMIEMY OOpPYIICHHUIO MPH JIOKATBHBIX TTOBpPE-
JKIACHUAX HECYIIMX KOHCTPYKLHH, aBapUsX MH)KEHEPHBIX CHCTEM, I10-
JKapax, B3peIBax W T. 1. KOMIIOHOBKA 37MaHMs JOJDKHA /1aBaTh BO3-
MOYKHOCTb MPUHUMATh HEOOXOAMMBbIC TabapuThl IuadparmMam >KecT-
KOCTH, MaKCHMaJbHO 3arpy>KEHHBIM BEpPTHUKAIBbHBIMH Harpy3KaMu.
[Ipu ero Bo3BeAeHNH CleAyeT MPEAYCMOTPETh HCIIONB30BaHUE OTpa-
HUYEHHOTO KOMIUIEKTa OMAaITyOKH.

JlaHHBIE KOHCTPYKTHMBHBIE DELIEHHS BO3MOXXHO YCOBEpIIEH-
CTBOBATh C IIOMOIIIBIO BHEJPEHUS B HUX CIAEAYIOUINX TEXHOJIOTHUIL:

— BBINIOJIHEHUE HECYIIUX KOJIOHH U3 TPyOOOETOHa;

— MOHTaX IUTUT MEPEKPHITUN METOJOM MOIBEMA;

— BBITIOJTHEHHUE TUTUT MEPEKPHITHI C apMUPOBaHUEM HUKHEH pac-
TSHYTON 30HBI JINCTOBOW CTAJIbIO (BHEIITHEIMCTOBOE APMHUPOBAHHE).

1.3. llepcnekTHBHBbIE HATIPABJIEHUS] PA3BUTHS TE€XHOJOTHH
BO3Be/IeHUsI BBICOTHBIX 31aHUil

1.3.1. Tpy6o6emonnsie KoHcmpyKyuu

Tpy00OETOH — KOMITJIEKCHAsT KOHCTPYKIIUS, COCTOSIIIAs U3 COB-
MECTHO pabOTalOIIMX CTAIBHOU TPYObl ¥ OCTOHHOTO siyipa. TexHoIorus
TpyOoOeToHa mosiBwiack B Poccun B 1919 T., momyumna pa3ButHe
B 30-¢ IT., B HACTOAIIICE BPEMS HAXOAUTCS B CTATUH «BTOPOTO POSKICHUSD.
B MHpOBO#i TpakTHKE HCIIONB3YeTCsl IIMPOKO MPH BO3BEICHUU YHH-
KaJIbHBIX 00BEKTOB.

[lepBrIMU coOpyXeHHUsIME U3 TpyOOOeTOHa OBLIM apOdYHbBIE U
OOJBIIETIPOTIETHBIE MOCTBI, B KOTOPBIX €r0 WCIOJh30BAHHE PEIIajio
npobieMy motepu ycroituuBocTH. DPPEKTUBHO IMpUMEHEHUE TPyOo-
0eToHa B Pa3IMYHBIX BHJIAX CHIILHO HATPY)KEHHBIX KOJIOHH, TPUMEHSI-
€MBIX B BBICOTHOM M TPOMBIIIJICHHOM CTPOWTENBCTBE, MOJ3EMHBIX 1
3aIIATHBIX COOPYKEHUX, dcTakanax, ADC. TpybobeToH — HaIeKHBII
2JIEMEHT HW)KHUX W BEPXHHX IOSICOB apOK, HAJIAPOYHBIX CTOEK, MOs-
COB TOATIPYKHHHBIX CHCTEM aBTOAOPOKHBIX MOCTOB, B OOJBIIETIPO-
JIETHBIX MOAKPAHOBBIX OaJKax W MpeaBapUTeIbHO HANPSHKEHHBIX MOA-
KpPaHOBBIX dCTakagax. PanmoHansHON 00nacTbio MpUMEHEHus: TpyOo-

0eTOHA ABIISIIOTCS KOHCTPYKIHHU OIIOP JIMHUN QJICKTpoHepeaad.
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IIpu usroroBieHNMH TPyOOOETOHA HCHOIB3YIOT LHMIMHAPUYE-
CKHe, a TaKkKe Npu3MaTHyeckue (KBaJpaTHbIE WM NPSIMOYTOJIbHBIC)
TpyOBbl. be3ycnoBHo, Kpyrinas MeTayuinmdeckas Tpyoa — cambiid 3 dek-
TUBHBIH BUJ apMaTypbl IJIsl CXKAaThIX OCTOHHBIX 3JIEMEHTOB, TaK Kak
OHa HAXOJUTCS HAa MaKCUMaJbHOM PAacCTOSIHUH OT LEHTpa TSDKECTH
0eTOHHOrO siApa. B HEKOTOPBIX Cilydasx BHYTpU OCTOHHOTO siApa J0-
MOJTHUTENILHO YCTaHABIUBAETCS apMarypa: THOKast — B BUIE CTEPKHEH
WIN JKEeCTKasi M3 METaJUIONpPOKaTa, YTO MO3BOJSET YMEHBIIUTDH Ha-
MeTp O00O0JIOUYKH H, CIIEIOBATENbHO, MONEPEUYHbI TadapuT KOHCTPYK-
U, Ja€T BOSMOXKXHOCTD YBCJIMYUTD ITOJIC3HYIO IUIOIIAAb HOMGHICHI/H‘/’I.

TpybOoOeToHHAsT KOHCTPYKLHMSI TPENCTABIseT coOOi COBO-
KYITHOCTb COTIPSDKEHHBIX CTEPIKHEH, KaKABIH U3 KOTOPBIX U3TOTOBJIECH
oTaenbHO. [IpocTednM CONpsyKEHUEM CTEPKHEN SIBIISIETCS COOCHOE,
T. €. BCTBIK. CYHIGCTBYIOT ABa KOHCTPYKTHUBHBIX PCHICHHUA CTBLIKOB:
«CyX0e» COIpsDKEHHE M «MOKpoe». OCHOBHBIM SIBIISIETCS HPSMOHN
CTBIK CO CTBIKOBBIM IIBOM (pHcC. 1.2).

a) 0)

Puc. 1.2. Conpspxenns 6€TOHHOTO spa B CTHIKAX
TpyOOOETOHHBIX KOJIOHH (&) M CTBIK METAIMYECKHUX TPYO
B TpyOOOETOHHBIX KOJIOHHAX (6)

[Tpy mupoKoM pUMEHEHNH TPYOOOETOHHBIX KOHCTPYKIIMH He-
00X0/1MM MHIOYCTPUAIBHBIN U BBICOKONPOM3BOAMTENBHBIA CIIOCO0 3a-
MOJTHEHUS. TPYyO OETOHOM, 00eCreunBarOIINil BBICOKYIO MPOYHOCTh U
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OJTHOPOAHOCTh OeTOHHOro sAnpa. PaHee mcmonp3oBamu TpU crocoba
VIJIOTHEHUs1 OeTOHa B TpyOax: rIyOMHHBIM BUOPHPOBAHUEM, ILITHIKO-
BaHMEM W BHEIIHHM BHOpHpoBaHHeM. B HacTosmee BpeMs 3¢dek-
TUBHO 3arlOJIHEHHE TPyO CaMOYIUIOTHSIOIIUMCS OETOHOM, HPH 3TOM
yIioTHeHrne OETOHHOH cMecH He TpeOyeTcsl.

IIpodHOCTS OETOHHOTO SIpa, CTECHEHHOTO CTaJIhbHOW 000J10Y-
KOI Kak 00OHMOMH, MOBBIMIAETCS B J1BA Pa3a MO CPABHEHHIO C TPAIH-
UOHHBIM Kene300eToHOM. 3omsiust 6eToHa 0T OKpY Karomei cpesibl
CO3JaeT JydIle YCJIOBHA Ul €ro paboThl 0 Harpy3KOH U I03BOJIS-
€T 3alUTUTh OCTOH OT arpeCCHBHBIX BO3JICHCTBUI BHEIIHEH CPEIIBI.
3arnonHeHne CTaIbHON TPYObl OETOHOM MOBBIIIAET €€ MPOTUBOKOPPO-
3MOHHYIO CTOWKOCTb, 3aIUINAs OT KOPPO3UU €€ BHYTPEHHIOIO IIO-
BEPXHOCTh, YMEHBIIIAET THOKOCTH AJIEMEHTOB.

Hapy»Hast moBepXHOCTh TPYOOOETOHHBIX KOHCTPYKLHUH IpH-
MEpHO B [IBa pa3a MEHbIIE, YeM KOHCTPYKLHMH U3 NPOQUIBHOTO HpO-
KaTa, BCJIEJCTBHE YEro yMEHBINAIOTCS pac-
XOJBI TIO OKpacke M 3KcIuTyaranuu. Ha mnu-
JUHIPUYECKUX MOBEPXHOCTSX 3aJepPKUBa-
€TCSl MEHbIIE MBUTH U TPSA3H, SBISIOIIMXCS
AKTUBH3ATOPaMH MPOILIECCOB aTMOChHEpHO
KOPpO3UH, MO3TOMY TpyOOOETOHHbBIE KOH-
CTPYKIIMK HWMEIOT TIOBBIIICHHYIO  KOp-
PO3UOHHYIO CTOMKOCTb.

Hcnonb3oBanue  MUIMHIPUYECKUX
CTEepIKHEH B COOPYKEHHSX, TIOJIBEPKEHHBIX
BETPOBBIM Harpy3Kam, MO3BOJISIET CHU3UTD A
9TH Harpy3KH 3a CUeT YIy4YLICHHUS adpojiu- N
HAMHYECKHX CBOWCTB. TpyOoOETOHHBIM
KOHCTPYKLMSIM He TpeOyeTcsl OKpacka, Me-
TaIJIM3alusl WM TepMeTU3alus BHYTPEH- N i
HUX TIOBEPXHOCTEH TPYyO.

Tpy0oOETOH 3KOHOMHUYHEE KEJe30-

Puc. 1.3. Cxema

OeToHa 3a CYeT OTCYTCTBHS ONayOKH, CTPOTIOBKH
Kpy’XKaj, XOMYyTOB, OTTMOOB, NE€TEb, 33-  MeTaUTHUECKOi TPyObI
knanueix geraneit (puc. 1.3). [lpumenenue 1151 TpY6OGETOHHBIX
TaKMX KOHCTPYKLIUH yMEHBIIAET BEC CO- KOJIOHH
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opyxeHuit B 2—3 pa3za, TpyAo3aTpaTsl B 4-5 pa3, CTOMMOCTb B 2—3 pasa
MO0 CPaBHEHHUIO C TPaAWLMOHHBIME >kene3obeTtoHHbIMH. [lo cpaBHe-
HUIO ¢ METATMYECKUMH KOHCTPYKIIMSIMH TPU HE3HAYUTEITHHOM yBe-
JMYCHUHA MAcCChl JOCTHTAETCsl CYNIECTBEHHOE CHHIKEHHE CTOMMOCTH
(mo 40 %) u ymeHbIIeHHE pacxoja ctau (B 2—3 pasa).

Mempbiras Macca TpyOOOETOHHBIX 3JIEMEHTOB B CPAaBHEHHH C Ke-
71e300€TOHHBIME O0JIer4aeT UX TPAHCIIOPTHPOBaHHE W MOHTax. OTCyT-
CTBHE paclpefeinuTenbHOl 1 paboueil apMaTypbl MO3BOJSET MOTYYUTh
0osree BEICOKOKAYeCTBEHHYIO YKIIAIKY JKECTKUX OETOHHBIX CMECEH.

HecmoTps Ha Takue xapakTepucTuku, B Poccun Tpy0oOeToH B
HacTosIIee BpeMsl IPUMEHSIETCSI OTPAaHMYCHHO, B TOM YHCIIE H3-3a OT-
CYTCTBUS OT€YECTBEHHBIX HOPM TI0 IPOEKTUPOBAHUIO TPYOOOESTOHHBIX
KOHCTPYKIMIA, YTO UCTOPUYECKHU CBS3aHO C «IIOTPAHUYHBIMY MOJI0XKE-
HUEM TpyOOOeTOHa MEXIy JKeJIe300€TOHHBIMM M METALTHYCCKUMU
KOHCTPYKITMSAME, a TaKkKe H3-3a JAe(uIuTa B MPOIUIOM CTaIBHBIX
TpyO. MMerommecss TpeIoKeHUs M0 pacdyery TpyOoOeToHa YacTo
MPOTHBOPEYMBBI, OCHOBAaHbl Ha 3MITMPUYECKUX AaHHBIX O€3 J0ocTa-
TOYHOTO aHanu3a (PM3WKH TPOIecca Pa3pyIIeHUs MOJ HArpy3Kod H
COBPEMEHHBIX BBICOKOIIPOYHBIX OETOHOB.

VY TpybobeToHa UMEIOTCSl TaKKe HEKOTOPbIE KOHCTPYKTHBHEIC
HepocTaTki. OCHOBHOW W3 HHX — BO3HHKHOBEHHE PACTATHUBAIOIINX
HaNpsDKEHUH Ha TIOBEPXHOCTH KOHTAKTa CTALHOW TPpyObl 1 OETOHHO-
To CepJeYHrKa BCIEACTBHE pa3HUILl kKodddurmentos [lyaccona cra-
1 O6eToHa. DTO SBJIEHHE, HApsY C ycaaKol OETOHA, MOXKET IIPHUBO-
IUTh K OTPBHIBY CepAeYHUKa OT TPYOBl MpPH IKCIUTYaTallMOHHBIX
Harpy3kax, 4TO CHIDKAeT JIOJTOBEYHOCTh M, B HEKOTOPOH CTEIeHH,
HecyIyo crocobHocTs KoHCTpykumu. B CIIA pacnpoctpaneH crio-
co0 obecriedyeHus COBMECTHOU paboTHI sApa U 00OJIOUYKH B TPyOOOe-
TOHE, TPU KOTOPOM K BHYTPEHHEH IMOBEPXHOCTH TPYOBI C IOCTO-
SHHBIM IIArOM NIPHBAPHUBAIOT HOIEpeuHble cTep>kHu. Kpome Toro, 3a
CYET NMPUMEHEHUS CYNepIuiacTH(OUKATOPOB CTAPAIOTCS MAaKCUMAalIbHO
MMOHU3WTH BoJ0IIeMeHTHOe oTHomenue (1o B/L] = 0,28 u Hinke) B 11e-
JSX YMEHbIICHUs1 ycalukd. B SIMOHWU BHYTPEHHIO TOBEPXHOCTH
TpyO 00pabaThIBalOT CHENMATBHOM CMa3KOH € ILEJIbI0 HCKIIOYHUTH
crierieHue 6eroHa ¢ Tpy0oii, a Harpy3Ky MmepeaaroT TOIBKO Ha SApO.
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B oTnnume oT OOBIYHOTO CTANBHOTO CTEPXKHS, TPYOOOETOHHBIN
cTepkeHb 3¢ dekTuBHO paboTaeT Tonbko Ha cxkarue. [Ipu paborte Ha
pacTshbkeHue OH O0JafaeT 3HAYMTENbHO MEHbBLICH Hecylled croco0-
HOCTBI0. B 3TOM oTHOWIEHHN TPyOOOETOHHBIH CTEPKEHB, KaK MepBUY-
HBII 3JIEMEHT KOHCTPYKIMH, aHAJIIOTHYEH TPaIULIMOHHOMY JKeJe300e-
ToHHOMY. [T03TOMY B TpyOOOETOHHBIX KOHCTPYKIHAX CTEPKHH, 00pa-
3YIOIIYE HECYIIE KapKachl, JOJKHBI ObITh CXKAThl.

Emie onqHuM HeocTaTKoM TpyOOOETOHA SIBJISIETCS €ro HeOCTaTou-
Hasi OTHECTOMKOCTh. XOTsl B HACTOsILEE BPeMsI 3TOH MpobieMe HalLIoch
paspelieHre — 3TO UCTIONb30BaHUE OTHE3AlIUTHBIX MMOKPBHITHUH, Cpey KO-
TOPBIX MOKHO BBIAC/IUTH BCIICHUBAIOIIHEC ITOPOIIKOBBIC KPACKHU.

Bce 3T HenoCcTaTKM peraeMsbl, IIaBHOE — YETKO IPEACTABIIAT
paboTy TpyOOOETOHHBIX SJIEMEHTOB IMOJ HArpy3KOH B MPOEKTHpYE-
MBIX KOHCTPYKLUSIX.

B mocnennee BpeMs TpyOOOETOHHBIC KOJIOHHBI HaXOJAT BCE
0oJiee MIMPOKOE MPUMEHECHUE B BBICOTHBIX 37aHHAX. B COBPEeMEHHBIX
TEXHUYECKUX YCIOBUAX TPyOOOETOH IpeAcTaBiseT coboil HEe TOIBKO
BBICOKOKaYE€CTBEHHBI KOHCTPYKIIMOHHBIA MaTepHai, HO U 3pPEeKTHB-
HOE CpeNCTBO BO3BeneHUs. Takum oOpazoMm, TeXHHKa TpyOoOeToHa B
COYETAaHUH C TEXHOJOIMEH BBICOKOIPOYHBIX OETOHOB M HACOCHOI'O
OeToHHpOBaHMA OyneT OKa3bIBaTh BIMSHUE Ha AajbHEHIIEE pa3BUTHE
CTPOUTENLHOTO POU3BO/ICTRA.

Cpenu akTyalbHBIX MPOOJIEM TEXHOJOTHH TPyOO0OEeTOHA MOKHO
paccMaTpUBaTh CIEAYIOIIUE:

— WCCIIeIOBaHME MeXaHHM3Ma pa3pylieHus: TpyboOeToHa ¢ yde-
TOM CBOICTB COBPEMEHHBIX BBICOKONPOUYHBIX OETOHOB, KOTOPbIE MO-
TYT XapaKTepu30BaThcs 0oJiee BEICOKOU 1e()OpMaTHBHOCTHIO;

— aHaJIM3 M3BECTHBIX METOJOB pacyera u pa3paboTKy MeTOnIu-
KW, OCHOBAaHHOW Ha HCIOJb30BaHUH PEANBHBIX JAHArpaMM JehopMH-
pOBaHUsI MaTEPHAJIOB.

1.3.2. Memoo noovema nepexpoimuii

Bo3sBenenue 31aHuil M1 COOPYKEHUI METOJIOM MOIbEMA MEPEKPDI-
TUI U TOKPBITUH SBISETCS] OJHUM W3 NEPCIEKTUBHBIX HANpPAaBICHUNA UH-
JTyCTPUAIILHOTO CTPOUTENBCTBA U TO3BOJISIET COYETaTh MOJIOKUTEIBHBIC
Ka4ecTBa COOPHOTO M MOHOJIUTHOTO YKEJIe300€TOHA, YTO CHIKAET PAcXo]l
OCHOBHBIX CTPOUTENIbHBIX MaTepPUANIOB U 3aTpaT TpyAa U OTKPHIBAET LK~
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pPOKHE BO3MOXXHOCTH ISl BO3BEACHHS APXUTEKTYPHO-BBIPA3UTENHHBIX
3MAHUN U COOPYKCHUH pa3iIM4HOrO (DYHKIIMOHAIBHOTO HAa3HAYCHHS U
JTaKHOCTH, B TOM YHCTIC 3IaHUI C Pa3IMYHON BHICOTON ATaXeH, IO eIu-
HOU TEXHOJOTHU. APXUTEKTYPHO-KOHCTPYKTHUBHO-TEXHOJIOIMYECKasl CHU-
crema (AKTC) Ha ocHOBE MeToa MOIbeMa TICPEKPHITHI JaeT BO3MOXK-
HOCTP PEIIaTh KOMIUIEKC apXHUTEKTypPHO-TPaJOCTPOUTENBHBIX 331a4 WH-
JyCTPHAIBEHOTO KIJIAIITHOTO CTPOUTENTHCTBA!

—2KOHOMUYHO HCIOJb30BaTh 3aCTPAaUBACMBIC TEPPUTOPUH C
y4eToM TpeOOBaHUN T'PaJIOCTPOUTENIBCTBA, CEHCMUYHOCTH, KIIMMAaTH-
YECKUX YCIOBHUH U AeMorpadu;

—paIMoHANBHO HCIIONIB30BaTh MAaTepHATLHO-TEXHUYECKHE U
TPYIIOBBIE PECYPCHI;

—yJIy4maTh OObEMHO-TUIAHUPOBOYHBIC PEIICHUS U apXUTEK-
TYPHO-3CTETHYECKYO BBIPA3UTENHFHOCTD 3/IaHUH, a TAaKXKe MX IKCILTya-
TallOHHBIE KAY€ECTBA,

—OBBINIATH KOM(DOPTHOCTH MTPOKUBAHHMS.

Merton nonwsema nepekpbiTuid mo3possieT B enunoit AKTC uc-
MOJIE30BATh UIS KIJIBIX JIOMOB IIEHTPHUYECKYIO KOMITO3HUIIMIO IIJIaHa,
YBA3aHHYIO C COOTBETCTBYIOIIEH KOHCTPYKTUBHOM CXEMOMU, IPU 3TOM
KOH(QUTYpanus B IJIaHE MOXET OBITh Pa3IHMYHON: KPYT, OBaJ, KBaJ-
pat, nIpsIMOYroJbHHK, poMO, kpecT (puc. 1.4).

S

Puc. 1.4. PaumonanbHbie GOpMBI BRICOTHBIX 3JaHUI:
a — TpeyroibHas IpU3Ma; 6 — DIUTUIICOBUIHAS; 6 — (opMa, CYKAIOIIASCS
KBEpXY; ¢ — KOHyCOBUJIHAS; O — IUIHHAPHYECKAs
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Boxkpyr sxene300eTOHHOTrO siapa >KEeCTKOCTH, Pa3MELIAOLIEero
JIECTHUYHO-TU(TOBON y3€1 M BEPTHUKAJIbHbIE KOMMYHUKAIIUH, MOTYT
OBITH cPOPMUPOBAHBI Pa3NUUHBIE CUCTEMBI CBA3EBOTO Kapkaca. Takas
KOHCTPYKTHBHAsI CXeMa KapKaca C HCIOJIb30BAHHEM B KadyeCTBE CBA-
3€BOT0 DIIEMEHTA KeJIe300€TOHHOTO Apa >KECTKOCTH 3aMKHYTOTO Ce-
4yeHus! (KOJIbLEBOrO MO0 MPSAMOYTOJIBHOTO) sIBJsieTcsl Haubonee pa-
LUOHAIBHON I CTPOMUTENBCTBA 3aHUU IMOBBILIEHHON 3Ta)KHOCTH.
LlenTpanbHOE paclonoXKeHHE siipa KECTKOCTH U CUMMETPHYHOE pe-
LIEHUE IJIaHa 30aHus OJaronaps COBMEIIEHHUIO IIEHTPa Macc U IIEHTpa
JKCCTKOCTH IMO3BOJIACT TAKIKE YAOBJICTBOPATL HOPMATUBHBIM Tpe60Ba-
HUSIM CENCMOCTOMKOCTH.

[IpumMeHeHue MeToJa MoabeMa MEPEKPHITHM B COYETAHUU CO
«CcBOOOIHBIM» KapKacoM ITO3BOJIsieT (POpMUPOBATH HE TOJIBKO TOUYECY-
HBIE, HO U NPOTSDKEHHBIE CTPYKTYPBI, B TOM YHCIIE Pa3IUYHOM dTax-
HOCTH, TO3BOJAIONINE CO3[aBaThb KOMIIAKTHBIE JKWIIBIE KOMIUIEKCHI,
MOBbIIIASA TUWIOTHOCTh TOPOACKOM 3acTpoiiku. IIpu 3Tom 3aaHusA, BO3-
BOJIMMBIC METOJOM IOABEMAa, MOTYT OBITH M I'PaJOCTPOUTENBHO aK-
HOCHTHBIMU JOMaMH, U apXUTCKTYPHBIMU JOMHWHAHTaMU B 33CTpOI71K€
JKWJIBIX KOMIUIEKCOB U MHUKpOpaioHoB. KpoMe Toro, MeTon moabema
o0ecrieyrBaeT BO3MOXXHOCTb apXMTEKTYPHBIX PELICHUH, COOTBET-
CTBYIOIIMX YCJIIOBHUSIM UCTOPUYECKH CIIOKUBILEUCS 3aCTPOMKH rOpoaa.

ApPXHUTEKTYpHO-TUIAaHUPOBOYHBIE PEIIEHUS MO3BOJIIOT COCpe-
JOTOYMTH Ha Yy3€JI BEPTUKAJIBbHBIX KOMMYHI/IKa]_[I/Iﬁ MaKCUMaJIbHO 10-
IyCKAaEMYIO 110 HOpMaM KUIYKO miomans — 300 M? Ha 9Tax npu o1-
HOH JIECTHUYHOW KieTKe. OHOBPEMEHHO NPHU 3TOM 00€CIIeUHBaIOTCS
KOMQOpPTHBIE YCJOBUSI KBapTUpP, OOBIYHO TPHUCYIINE CEKIUOHHOMY
TUIy [IOMa, U TUTMEHWYECKHE HOpMaTHBHBIE TpeOoBaHUs. JBycTo-
pOHHSISL OpHUEHTALM KBAPTHUP YAOBIIETBOPSET YCIOBHUAM IIPOBETPUBA-
HUA, ad3pallui U UHCOJIAIWH, YTO 0c000 BaxXHO JUTIA FOKHBIX paﬁOHOB.

OpHUM W3 TTIaBHBIX HAIPaBJICHUH MOBBILICHUS KOM(OPTHOCTH
B COBPEMCHHOM XWJIMIIEC ABJIACTCA OpraHHU3alusd Q)YHKHI/IOHaJIBHLIX
30H M UX B3aHMOCBS3b B paMKax NPOCTPAaHCTBEHHO-TUIAHUPOBOYHOU

Cpeabl KBapTUPHI. I[LmTe! HeperLITHfI C KOHCOJIbHBIMHU BBIITYCKaMH
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JTAIOT BO3MOXKHOCTH OPTaHW30BaTh JIETHUE IMTOMEIICHUS, CITy>KaIlue
BaXHBIM JJIEMEHTOM KOMIIO3HMIWHK (acana 3MaHUS TPU Pa3TUIHBIX
TUTACTHYECKHUX PEILICHHUSX.

Hcmonr3oBanne kapkaca ¢ 0e30a109YHBIMH TUTUTAMH TIEPEKPHI-
TUH 11000# KOH(UTYpauK B MJIaHE W IUIOLIAIBI0 HA BECh 3TaX CO
CBOOOJHOM paccTaHOBKOW KOJIOHH, YBSI3aHHOH C TUTAHUPOBOYHBIM
pelIeHneM, 1aeT BOZMOKHOCTH TSI pa3paOOTKH HOBBIX THITOB YKHIIBIX
MHOTOATaXXHBIX 3[JaHUH C THOKUMHU apXUTEKTYPHO-TUIAHUPOBOYHBIMU
1 00BEMHO-TIPOCTPAHCTBEHHBIMU PENICHUSIMH, OTBEYAIOIINX Tpebo-
BaHUAM HUHAYCTPUAJIBHOI'O CTPOUTEIILCTBA. B JoMax, BO3BOAMMBIX
METO/IOM MOJbEMa, BO3MOXKHBI Pa3HOOOpa3HbIE MJIAHUPOBOYHEIE pe-
IIEHUs B TIpeJeNiaX dTaka, 4TO MO3BOJSET IMONYYUTH JIF000H COCTaB
KBapTHUP C pa3JIMYHBIM KOJIMYCCTBOM KOMHAT B 3aBUCUMOCTHU OT JE€MO-
rpaduyuecKkux yciIoBHI MM Ipyrux TpeboBanuii. Kpome Toro, B mpe-
JIeTax KBapTUPHI BO3MOXKHA THOKAs TUIAHUPOBKA, ITO3BOJIAIOIMIAS 00h-
CAUHATHL U PAa3bCANUHATH O6’beMI>I WJIn MEHATH UX Ha3HAUYCHUEC B 3aBH-
CHUMOCTH OT KOHKPETHBIX TpeOoBaHUI. DTO 0OecrednBaeTCs HAINIH-
eM 0e30al0YHbIX MIOCKUX MEPEKPHITHI U TPUMEHEHNEM HEHECYIIUX,
JIETKO TPAHC(OPMHUPYIOMIHUXCS TEPEeropoIok. Bo3zMokHa Takke TOJ-
Hasi TpaHchopMaIus TUIAHUPOBOYHOTO PEIIeHHs W, B KOHIIE KOHIIOB,
IMOJIy4YCHUC HOMeHIeHI/II\/’I HOBOI'O Q)YHKIII/IOHEUII)HOI‘O Ha3Ha4dYCHUA,
B TOM YHCIIe ¢ U3MEHEHHON BBICOTOW 3Taxka. Takmm oOpazom, B 37a-
HUSX, BO3BOJUMBIX METOIOM I0IbEMa, OOCCIICUHBACTCS] YHUBEPCAIb-
HOCTH HUCIIOJIb30BAHUA HUX BHYTPCHHETO MPOCTPAHCTBA. Omna mno3Bo-
JSIET B HEOOXOIUMBIX CITydasx OCYIIECTBIATH TaKKe IMePeyCTPOHCTBO
3JIaHAN ITPU UX MOPAJILHOM M3HOCE.

Wnes ctpouTtenbcTBA MHOTOSTAXKHBIX 3[aHUM METOIOM IOAB-
€Ma TOTOBBIX NEPEeKPBITHUI BIEpBble Oblla BBHICKAa3aHa (hPAHILY3CKUM
umkenepoM Jladaprom, ogHaKo B TO BpeMsi €€ HEBO3MOXXHO OBILIO
OCYIIECTBUTH M3-32 OTCYTCTBHS HEOOXOIUMOTO MOIBEMHOTO 000pY-
nosauus. B 1951 r. B CIIA ObII0 ITOCTPOEHO METOAOM IMOabEeMa Tie-
PEKPBITHI TIEPBOE MHOTO3TaXKHOE 37jaHKue. Bekope mocie npoBeneHus

9KCIICPUMCHTA IO TOABEMY HeperLITI/Iﬁ 9TOT METOA IMOJYYUJI HINPO-
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KO€ paclpocTpaHEeHHWe M CTajl NPUMEHSAThCS BO MHOTHX CTpaHax
EBpornbl u fAnonuu. B Poccuu ero BriepBble IpUMEHUIN B JIGHUHTpa-
ne B 1959 r. Coe nanpHeElIIee pa3BUTHE OH HAIIEN B MPAKTHKE CTPO-
UTEeNbCTBa MOCKBEI, a TAaKXKe B rOpojax ApMeHUH.

CyIIHOCTh BO3BEACHUSI 3JaHUH U COOPYKEHUH METOAOM OB~
eMa 3aKII04aeTcsi B TOM, YTO HA HYJIIEBOM YPOBHE INpEABAapUTEIHLHO
W3TOTaBIMBAIOT MM MOHTHPYIOT M3 OTAEIBHBIX COOPHBIX 3JIEMEHTOB
KpPYIHOTa0apuTHBIE CTPOUTENbHBIE KOHCTPYKIMH, KOTOPBIE 3aTeM IO
HATPAaBISIONINM OMOpaM IMOAHUMAIOT BBEPX, U 0€3 TOPU30HTAIHEHOTO
NepeMEILeHNs 3aKPeIUIAIOT Ha MPOCKTHBIX OTMeTKax (puc. 1.5).
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Puc. 1.5. MoHTa)kHast cxeMa noibeMa IUTUT NePEKPHITUS
Ha IIPOEKTHBIE OTMETKH

B GoipmMHCTBE CiIy4aeB IUTUTHI MIEPEKPBITHHA 30aHUH W3rOTaB-
JIUBAIOT MOCJIEJ0BATEIbHO OJHA Ha Ipyroi B Buae makera (puc. 1.6).
HanpagnsitomuMu omopamMu ciiyKat xKeJe3006TOHHbIE MM METaJlIH-
YecKHe KOJOHHBI, a TaKKe KeJe300€TOHHbIE sipa JKECTKOCTH. Smpa
’KECTKOCTH OOBIYHO HM3TOTABIMBAIOT MOHOJHMTHBIMH B TIEpECTaBHOU
WIN CKOJB3sILel omaiayOke, a »kee300eTOHHbIE KOJIOHHBI — COOPHBI-
MH, BBICOTOW Ha OAVH WM HECKOJIBKO dTaked. Ha mpoekTHbIe 0TMeET-
KM KOHCTPYKIIMHU MTOJHUMAIOT C MTOMOIIBIO CIEIHAIFHOTO 000py/10Ba-
Hus (puc. 1.7, 1.8), ycraHaBnMBaeMoro BHU3Y 3/1aHUsI MJIM HAa HAIPaB-
JISIOUINX OTOpax (CM. MPHIIOKEHHUE).
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Puc. 1.6. YcrpoiicTBo 60pTOBOH OnamyOKu st 0€TOHUPOBaHMS MaKeTa IUIUT MEePEKPhITHS:
1 — 6oproBoii anemenT u3 mBemiepa Ne 20; 2 — crolika u3 nByraBspa Ne 14;
3 — XOMYT ¢ OOJITOBBIMHU KPEIUICHUAMH; 4 — IepeBSHHbBIC BKJIAIBIIIN
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lNepen NpoxoaoM NepekpbITUs B nepuog npoxoaa 3aLuesnku OnupaHue Ha 3aLenky
KonoHHa
Tira 3awenka

BopoTHuk
g

3axBaTHas
raka 1445 | 1445

&l
|

m MnuTa nepekpbITHs

Puc. 1.7. Cxema paboThl aBTOMAaTHUECKON 3aIIETIKH
KPETUICHUS TUTUT NEPEKPBITHS



KonoHHa

. BepxHss pama nogvemHuka

[eyTasp Ne 20 BuHTOBas cekums Tarm

[omkpaT-nogbeMHuk

1025

Tara

dukcatop TArm

[nnTel NnepekpbITUi

Puc. 1.8. [IpuHumnuaibpHas cxema KOHCTPYKINH MOJbEMHUKA

B ocHOBHOM uncnonb3yercs kapkac ¢ 0e30aJ0YHbIMH IIIUTAMH
MIEPEKPHITUH IIJIOIIA/IbI0 HAa BECh 3TaX, a TaKXkKe cO CBOOOIHOM ceTKon
KOJIOHH. OTO TIO3BOJISIET NPUMEHATH IUIMTHI TEPEKPBITHH J1I000H
(GyHKIIMOHANBHO TpeOyeMol opMBbl, 00YCIIOBICHHON apXUTEKTYpPHO-
TUTAHUPOBOYHBIM pElIeHUEeM (KpyT, OBall, KBaJIpar, MPsIMOYTOJIbHUK,
pPOMO, KpecT), TOCKOJIbKY KOHTYp ILTUT 00eCreYnBaeTcsl TOIBKO OOp-
TOBOU OMMAaTyOKOM.

B pesynbrare okaspiBaeTCS BO3MOXKHBIM MPOSKTHPOBATH J0OMa
LHEHTPUYECKOH KOMITO3UIMHU CO CIOXKHOW KOH(Hrypauueil B IiiaHe.
Takoe apXUTEKTYpPHO-IUIAHUPOBOYHOE PEIICHHE IO3BOJSET OCTHYb
3HAYUTEIBHON apXUTEKTYPHOH BBIPA3UTEIBHOCTHU 3/1aHUM, KOTOpas HE
SBJISIETCSl CAMOLIEIIBIO, & JOJDKHA PacCMAaTPHUBATHCS KaK pe3ysbTaT pe-
HICHUS] KOMILIEKCAa apXUTEKTYpHO-TPaJOCTPOUTENBHBIX 3a/1a4 UHITY-
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CTPHAJIBHOTO CTPOHUTENBCTBA, YTO CO3JAET PEANIBHBIC MPEATIOCHUIKA
JUTSL TIOJTY4EHUsI CYLIECTBEHHOTO SKOHOMHIYECKOTo 3ddekra.

YHHUBEpCATLHOCTh PUMEHSIEMOTO KapKaca 00yCIIOBINUBAET MPH
HEOOXOTUMOCTH BO3MOXKHOCTh TOJIyYEHHS B OAHOM 3JIaHHU 3TaKel
pa3iayHOW BBICOTBL. DTO MO3BOJIIET KOMIIOHOBATH B JKWJIOM JOME
3TaXH, OTBOAUMBIC IO KyJIbTYPHO-OBITOBBIE, TOPIOBBIE U JAPYIHe
MIOMEIIEHHs, CO3AaBasl MPEINOCBUIKH Ul MPOEKTUPOBAHUS JOMOB-
KOMIUTIEKCOB. [loTeHIManbHO MHpoKHe (hopMOOOpa3yrOIIUe BO3ZMOXK-
HOCTH METOJa MOJbEMa JENalT ero He MPOCTO KOHKYPEHTOCIOCO0-
HBIM C APYTMMH TEXHOJOTHYECKUMH CHOCO0aMU HHIYCTPHAIBLHOTO
BO3BEJICHMSI MHOTOATAXXHBIX JKWIIBIX 3/IaHUM, a HanOosee MpearnoyTH-
TEIbHBIM B OIPENCIECHHBIX TI'PagOCTPOMTENBHBIX CHTyanusx. Ilpe-
HUMYIIECTBEHHOE MPUMEHEHUE HEHTPUUECKUX KOMITO3UIMM CO CIIOXK-
HOU KOH(QUIypaluel MiaHa ¥ pazHOOOpa3HOH miacThUkol ¢acaos,
XapaKTepHOE U1 MHOTOATAXHBIX JKHIIBIX 3JaHUH, BO3BOAUMBIX METO-
JOM TIOABEMa, OOBSACHSIETCS OCOOCHHOCTSMH IPHPOIHO-KIMMATH-
YEeCKHUX U TPaJOCTPOUTENILHBIX YCIOBUH, a Takke criennuKoi 3amad
U apXUTEKTYPHO-XYA0KECTBEHHBIMU TPEOOBAHUSAMH, NPEAbSBISICMBI-
MU K KMJTUIIHOMY CTPOUTENIHCTBY.

[Ipumenenue MeTona MoAbEMa NMPH BO3BEIACHUM 3AaHUN pas-
JMYHOTO (PYHKIMOHAIEHOTO Ha3HAYEHUS TTO3BOJISIET CIIEAYIOIIEE:

— OCYULIECTBIIAITh Ha WHAYCTPUAIBHOM OCHOBE IO WHIWUBUIY-
AIBHBIM MPOEKTaM CTPOUTEIBCTBO 3/1aHU 110001 (HOpMBI B IIaHE U
MpU HEOOXOAUMOCTH C Pa3HOM BBICOTOM ATa)keH MO €AMHOI TEXHOJIO-
ruu 06e3 Co3/laHus CIelnaTbHON 0a3bl CTPOUHHILYCTPHY;

— pemiath pa3HOOOpa3HBIE APXUTEKTYPHO-TPATOCTPOUTEIIHHEIC
3aJa4M MPU BO3BEJCHUH 3aHUN HAa CTECHEHHBIX Y4acTKax TrOpOACKON
3aCTpOiKH, Ha penbede, B pasHOOOpa3HBIX M CIOXKHBIX MPHUPOAHO-
KITUMATHYECKUX YCIOBUSIX;

— MakCHUMaJbHO DPAcKpbIBaTh BHYTPEHHEE HPOCTPAHCTBO OJia-
rojiapst IPUMEHEHHUIO OONBIIETIPOJIETHBIX KapKacoB M CBOOOJHON pac-
CTaHOBKH KOJIOHH;

— obecreynTh BOCTIPUATHE OOJBIICTPOIETHBIM KapKacoM 3Ha-
YUTEIBHBIX MOJE3HBIX HArpy30K, B TOM YHCIIE€ PA3HOTHITHBIX U H3Me-
HSIOLINXCSA KaK 10 3TaXKaM, TaK U B MIPeJIeNIax OJHOI0 3Taxa;
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— COCpEeIOTOYUTh B OJHOM OOBEME 3[aHHs TOMEIICHUs pas-
JUYHOTO (DYHKIMOHAJIBHOTO Ha3HAYEHHS OJHOTO KOMIUIEKCa C HUX
JuddepeHnnaner 1 B3auMHOH YBAI3KOH ()yHKIMOHUPOBAHHUS;

— obecrnednTs pa3HOOOpa3ue mapaMeTpoB Kapkaca, B TOM YHC-
Jie 3HAYUTENBHYIO IIUPUHY 3/1aHUs, a TaK)Ke HEOIMHAKOBBIC (PYHKIIH-
OHaJIbHBIE TPeOOBaHMSI K OTACIbHBIM YacTsM 3[aHUs B Mpeenax eau-
HOTo 00beMa.

Takum o0OpazoM, MeTod TOABEMa OTKPHIBACT OOJBITHE BO3-
MOKHOCTH B BBIOOpE apXUTEKTYpHBIX PELICHUI 3MaHUN M Hapsiay C
pemieHreM (QYHKIMOHAIBHBIX 3a7ad IO3BOJISIET CO3/aBaTh BhIpa3u-
TeJIbHBIE 00BbEMHO-TIPOCTPAHCTBEHHBIE KOMIIO3UIMH C Pa3BUTOH Ija-
cTuko# (hacamoB. MeTos moabeMa Ha COBPEMEHHOW CTaluU Pa3BUTHUS
MIPUTO/ICH JIJIsl CTPOUTENBCTBA 3/1aHUH B KPYIHBIX TOPOJaX C Pa3BUTON
0a3z0if CTPOWMHAYCTPHH M Ha BHOBb OCBaMBAGMbBIX TEPPHTOPHSIX. ITO
TOBOPUT 00 YHUBEPCAJIBHOCTH TEXHOJIOTHYECKOTO MpUeMa U CKJIaIbIBa-
IOIIErOCsl HA €T0 OCHOBE METOJa apXUTEKTYPHOro (hopMoOoOpa3OBaHMUSL
OCHOBHOE NPEUMYILECTBO METOAA — 3TO BO3MOKHOCTH BO3BEICHUS
3aHUH Pa3JIMYHON KOH(QUTYpaLuH C LEIbHBIMH HEPa3pEe3HbIMHU I1JIOC-
KnMH 0e30a109HBIMU O€CKATUTEbHBIMH TUTHTAMU TIEPEKPBITHI.

TexHomornyeckuii IprueM BO3BEIACHHUS KapKaca 3/1aHHs METOIOM
noAbeMa Kak OJMH M3 CIOCO0OB HMHAYCTPHUAILHOTO CTPOUTEIBCTBA,
MO3BOJIAET PAa3BUBATH CTPYKTYPY KapKaca BO BCEX TpeX HaIlpaBJICHHUSX,
B TOM YHCIIE W MO BEPTUKAIH. TakuM 00pa3oM, OTCYTCTBHE B KOH-
CTPYKTHBHO-TEXHOJIOTUYECKOM CHCTEME 3/1aHHi, BO3BOAUMBIX METOJIOM
MOJbEMA, JJIEMEHTOB C JKECTKMMH TabapUTaMH, CBS3aHHBIMH C MO-
JTYJEHBIMH CETKaMH, PE3KO YBEINYMBACT MPOCTPAHCTBEHHYIO THOKOCTD
CHCTEMBI M JTae€T peasibHble NMPEAIOCHUIKH ISl CO3/IaHNsl YHUBEPCAJb-
HOH O0BEMHO-TIPOCTPAHCTBEHHOH CTPYKTYpBI 3[aHHI JIIOOBIX THIIOB,
Pa3HO00pa3HBIX KaK IO CBOEH apXUTEKType, TaK U 10 HA3HAYCHUIO.

LlenbHble Hepa3pe3HbIE IUIUTHI BHITOIHSIOT POJIb TOPU30HTAIIb-
HBIX TuadparM ¥ HaZeKHO MepelaloT Harpy3KH Ha 3JIEMEHTHI, o0ec-
MIEYNBAOIINE TOTEPEUHYI0 JKECTKOCTh 3[aHHs. DTO O0YCIOBIHNBAET
MIOBBINIICHHE CEHCMOCTOMKOCTH BO3BOJMMBIX 00bekToB. [Tnockue 6e3-
OanoyHble OecKalUTENbHBIC TUINTHI TIEPEKPHITHH 0€3 BBHICTYHAIOIINX
puresneil oOecrieynBalOT CBOOOJHYIO IUTAHUPOBKY JTaKed W yMEHb-
IIAI0T CTPOUTEHLHBIE 00BEMBbI 3/TAHHH.
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MHoroeTHsIs IPaKTHKA MPOSKTHPOBAHUSA U CTPOUTEILCTBA T10-
Kaszaja, 4YTO METOA IMOABEMa SIBISETCS OAHUM U3 S(PPEKTHUBHBIX
HaIpaBICHUN B HHIYCTPHAIIEHOM CTPOHTENBCTBE, MO3BOJISAIONIUM IIPH
MHUHHMMAJIBHBIX 3aTpaTax Ha CO3JaHHe MPOU3BOACTBEHHON 0a3bl o0ec-
NEeYUTh POCT FPPEKTHBHOCTH KANUTAIBHBIX BIOKCHHM, MPOU3BOAU-
TEIBHOCTH TPYJa C ONHOBPEMEHHBIM COKPALICHHEM MaTepHATIOEMKO-
CTH ¥ TIOBBIIIEHWEM YPOBHS apXUTEKTYPHBIX pEIICHUH 3acTpOHKU
ropojioB. Co3iaHue Kapkaca 37aHHsl METOJIOM MOoIbeéMa MEePEKPHITHI B
COYETaHUH ¢ MHIYCTPUAIBHBIMHU CIOCO0AMM yCTPOMCTBA BHYTpPEHHE-
TO 3aIlOJIHEHUS 3Ta)kel MpeBpaTHIIO 3TOT BUJ CTPOUTENHCTBA B OJUH
W3 YHUBEPCATBHBIX CIIOCOOOB IOMOCTPOCHHSI.

TeXHUKO-D)KOHOMHYECKUI aHAJIN3 MOKa3bIBAa€T, YTO IPU BO3BE-
JEHUH 3JaHUM METOJOM IMOABEMa MEPEeKPhITHN MOKa3aTeal CTOUMO-
CTH, pacxo/ia OCHOBHBIX CTPOUTENBHBIX MaTepUasoB, 3aTpaT TpyAa U
CPOKOB cTpouTenbeTBa 10 20 %, a Mo OTAeNbHBIM HO3ULMSIM U Ooltee,
HIDKE aHAJIOTMYHBIX TOKa3aTelel 3JaHuid, COOpPYXKaeMbIX JIIOOBIM
JPYTUM WHIyCTPUANBHBIM CIIOCOOOM. DKOHOMUS MPH METOME MOIb-
€Ma JIOCTUTaeTCs 32 CUET MaKCUMAJIbHOI'O O0JIErYeHHs CTPOUTENbHBIX
KOHCTPYKIHMI, MPUMEHEHHUS BBICOKOI((EKTUBHOIO MEXaHHMYECKOTO
MOJJbEMHOTO 00OPYZOBaHHS, & TAKKE B PE3yJIbTAaTe YCOBEPIIECHCTBO-
BaHUS apXUTEKTYPHO-INIAHUPOBOYHBIX, KOHCTPYKTUBHBIX U TEXHOJIO-
THYECKUX PEUICHUH, MPUBOJSAIIMX B UTOTe K YMEHBIICHUIO (hu3nye-
CKUX 00bEMOB KOHCTPYKIIUI U BHJIOB PaOOT.

Bcee daxropsl, Baustone Ha 3GQEKTUBHOCT IPUMEHEHUS Me-
TOJIa TIOAbEMa, MOXKHO pa3leluTh Ha TPH TPYMIbL: HE HAXOMAAIINE
OTpaK€HHA TPH TEXHUKO-DKOHOMHUYECKOM aHaJIM3e, Y4YHThIBaeMbIe
YACTUYHO NPH TEXHUKO-3KOHOMHYECKOM AHAJIN3€, MAaKCUMAJIbHO y4H-
THIBAEMbIC TPHU TEXHUKO-DKOHOMHUYECKOM aHanuze. [logoOHast rpymmu-
poBKa (haKTOpOB BbI3BaHA TEM, YTO NPU CPaBHUTEIBHOM TEXHHKO-
SKOHOMHMYECKOM aHaJIM3€ MOTYT YYHTBIBATHCS JHIIL T€ (DAKTOPHI,
KOTOpbIE OTPa)Kal0T KOHKpPETHbIE O0BEMHO-TUIAHMPOBOYHBIE M KOH-
CTPYKTHBHBIE PEIICHUs COMOCTaBIsIEMbIX 31aHu. [Ipn TeXHNKO-9KOHO-
MHYECKOM aHAJIN3€ HE HAXOSIT OTPAKEHHUS CIIEAYIOIHUE (PaKTOPHI:

— 3¢ ¢eKTUBHOE HCIOJIb30BaHHE OOBEMOB 37aHUS Oyaroaaps
CBOOOJHOM IJIAHUPOBKE, YCTAHOBJICHHUIO TUTUT MEPEKPBITHH COOTBET-
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CTBYIOIIETO 3Taka Ha HEOOXOIUMOM BBICOTE M CTPOUTEIIBLCTBY 3/1aHHI
HaunboJiee paluOHALHON KOH(QUTYpalHy;

— OrpaHHMYEHHUE CTPOUTEIBHOW IUIOMAAKH MaKCUMaIbHBIMH
pasMepaMu 00BEKTa B TUIAHE;

— BO3BEJICHUE 3/IaHUH U COOPYKEHUH C Pa3TUIHBIMU 00BEMHO-
HPOCTPAHCTBEHHBIMH M ApXUTEKTYPHO-TUTAHMPOBOYHBIMHU PEIICHUSIMA
C MCHOJIB30BAaHUEM OJHUX M TeX K€ OCHOBHBIX ()OH/IOB CTPOUTEIHEHOMN
OpraHM3aIMHU TIPH OJHOM M TOM XK€ HOABEMHOM 000PYIOBaHHUH.

[Ipn TeXHUKO->KOHOMHYECKOM aHAIN3¢ YaCTHYHO yUUTHIBAIOT-
s clieaytonme GakTophl:

— TpUMEHEHHe Hepa3pe3HBIX IUIUT MEePEKPBHITHH pa3MepoM Ha
9TaXK — HEOTHEMJIEMON YacTH paccMaTpUBAEMOT0 METO/a CTPOUTEIb-
CTBa, TIEpEelaIOIINX CEHCMHUECKUE W BETPOBBIC HATPY3KH Ha BEPTHU-
KaJbHbIC JJIEMEHTHI KECTKOCTH 3JIaHHsI, YTO B HAHOOJbBIICH CTENCHU
COOTBETCTBYET yCIIOBUSAM CEHCMHYECKOTO CTPOUTEIBCTRA,

— TpOBeJICHUE 3HAYMTENBHON YacTh paboT Ha 3eMiie C IMOCIey-
IOIMM TIOJEEMOM TIEPEKPBITUI 10 3aJaHHBIX OTMETOK, YTO TO3BOJISICT
OCYILIECTBUTH KOMIUIEKCHYIO MEXaHH3ALMIO MPOIIECCOB 3/IaHUM, a TaKkKe
yJIy4IlIaeT YCIOBUS TPY/a U MOBBIIIAET OE30MIaCHOCTh CTPOHUTEIBCTBA.

K c¢akropam, MakCHMaJbHO YYHTBHIBAEMBIM MPU TEXHUKO-
HKOHOMHYECKOM aHaJIN3e, OTHOCSTCS TaKHe:

— COKpaIlleHHEe CPOKOB CTPOHMTENILCTBA OJlarojgaps MakCUMailb-
HOMY COBMELICHHIO CMEXKHBIX CTPOUTEIbHO-MOHTaKHBIX MPOLIECCOB,
YTO OKa3bIBACTCSl BOBMOKHBIM BCIIEJICTBUE OCOOCHHOCTEH paccMaTpu-
BaeMOT'0 METO/1a BO3BEICHUS 3/IaHHIA;

— Hanbonee 3 PeKTHBHOE HCIIONB30BaHUE OOOPYAOBAaHUS IS
BO3BEJICHUSI 3/IaHUMI Oylaronaps ero NPUMEHEHHIO TOJIBKO B IEPUO/]
MPOBEJIEHHS M0JbeMHO-MOHTaXHBIX padoT;

— WCTOJIb30BaHKE MPEUMYIIECTBA W3TOTOBJICHHUS TUIUT MEPEKPHI-
THI B TaKeTe Ha 3eMJIe — WUCKIFOUCHHS ONaTyOOYHBIX padoT, a TakKe
BBITIOJTHEHHE apMaTyPHBIX H OCTOHHBIX PaboT MHUPOKUM (PPOHTOM;

— HCIONIb30BaHME NPEHMYILECTBAa CBA3EBOTO Kapkaca ¢ Hecy-
HIMMU )KeJIe300€TOHHBIMU SIIPAMU KECTKOCTH M TUIOCKUMU TUTUTAMHU
NEePEKPBITHH, B TOM uncie 3G (QeKTHBHOE NCTIONB30BaHHUE JIECTHUYHO-
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TUQPTOBBIX TPYMIL, YTO NPHUBOANUT K YMEHBIIEHUIO (U3NIECKIX 00Be-
MOB KOHCTPYKIHH ¥ BHIIOB paboT;

— COKpAIIICHUE KalHUTAIbHBIX BJIOKCHUH B MPOU3BOJICTBCHHYIO
0a3y CTPOUTEIHHON HHYCTPUH U COTPSIKCHHBIC OTPACIIA CTPOUTEITh-
CTBa, a TaK)K€ U3MEHEHHE COCTaBa OCHOBHEIX (DOHIOB IPH MIEPEXOE K
BO3BE/ICHUIO 3[IaHUI METOJOM O IbEMA.

[lepeuucnennsie (GakTOpbl HAXOAAT CBOC OTPaXKCHHE B HATY-
PATBHBIX W CTOMMOCTHBIX TOKa3aTelNsX, Ha OCHOBE KOTOPBIX OIpe-
JIENSICTCS.  DKOHOMUYECKass 3(P(EKTUBHOCTh CTPOUTEILCTBA IKUIIBIX
3JIaHUM, BO3BOJMMBIX METOJOM IMOAbeMa. B I1eioM SKOHOMUS TpHU
WCTIONb30BaHUH CTPOUTENHCTBA METOJOM TIOJbEeMa TEePEeKPHITUI
JIOCTUTACTCS B PE3yJbTaTe YCOBEPIICHCTBOBAHHUS apPXUTEKTYPHO-
TUTAHUPOBOYHBIX M KOHCTPYKTHUBHBIX PEIICHUH, CIIOCOOOB BO3BEJE-
HUS, a TAaK)KE MaKCUMAJIFHOTO OOJeTYeHHs] CTPOUTENFHBIX KOHCTPYK-
Ui, 3a CYET NMPUMEHEHHUS JIETKOTO OETOHA, BBICOKO3((PEKTUBHOIO
3NIEKTPOMEXaHUYECKOTO o0opyaoBaHus. I[lepeunciieHHbIE OCHOBHBIC
MPEUMYIIECTBA HOBOTO METO/a BO3BEICHHS 3IaHWUN M COOPYKEHHA,
MPHUBOIAIINE K CYINIECTBEHHOMY TEXHUKO-D)KOHOMUYECKOMY 3P HEKTY,
MOCITY)KHJIM MOITHBIM CTUMYJIOM JIJIsl ITUPOKOTO MPUMEHEHHUS METOJIa
BO MHOTHX CTpaHaX MHUpa B Pa3IMYHBIX OOJACTSIX CTPOHTEIHCTBA.
O6o3uauennsiii B LI «Kwmnie» akieHT Ha pa3BUTHE CETMEHTA
JKUJIbsSI 9KOHOMKJIACCa, ¥ TIOCTABJICHHAS B CBSI3U C OTHM 3ajiaya CTPOH-
TEJIHCTBA COIMAIBHOTO KBS, IPEIOTPEAEIIAeT HE0OX0AUMOCTh Pa3-
BUTHS 3()(DEKTHBHBIX TEXHOJIOTHH HMHAYCTPUATBHOIO JIOMOCTPOCHHSI.
OnHUM W3 TIEPCIIEKTHBHBIX HAMPaBICHUNH MOXET ObITh METOJ TO/b-
eMa TIepeKPBITUH.

1.3.3. Buewmnenucmosoe apmuposanue

COopHble W MOHOJIMTHBIE >KeJIe300€TOHHbIE KOHCTPYKLHH C
BHEIIHUM apMHUPOBAHUEM IOJIYYUIN PACIPOCTPAHEHUE B Pa3IUYHBIX
OTpacysiX CTPOUTENBCTBA B HAaIlIEH CTpaHe U 3a pyOexoM. DToMy CIo-
COOCTBOBAJIM pacUIMpeHre 00JacTH MPUMEHEHUS Kelle300eToHa, TeX-
HUKO-3KOHOMHUYECKasi 3(PPEKTHBHOCTh TAaKUX KOHCTPYKIHUH, a TaKkke
BO3MOYKHOCTh HCIOJIb30BaHMs BHEIIHEH apMaTypsl B KauecTBE OIa-
JTyOKY TIPY MOHOJIUTHOM CITOCOO€ BO3BEJICHHS COOPYIKEHHIA.
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C pasButHeM u puMeHEHHEM d(D(PEKTHBHBIX CITOCOOOB COEIH-
HEHUI METAJTMYECKUX DJICMCHTOB 3HAYUTEILHO YBEIWYWIACH 00-
JIACTh IPUMEHEHHS TIOJIOCOBOH, JINCTOBOH M PO(QUITHPOBAHHON CTaIH
B KaYECTBE apMaTyphl KeJIe300eTOHHBIX KOHCTPYKIIUH.

KonueHntprupoBaHHOE pacroioKeHHWe TIOJOCOBOM, JIMCTOBOM
apMaTyphl Ha BHEIIHUX TPAHSIX CEUCHUS TAaKUX KOHCTPYKIIU, B CpaB-
HEHUH C >KeNe300€TOHHBIMH, TI03BOJISIET YMEHBITUTH pa3Mephl cede-
HUSl ¥ CHU3UTh MX Maccy MpH 0OECIICYCHUN MPOYHOCTU U JKECTKOCTHU
KOHCTPYKITUH, YTO CITIOCOOCTBYET YAOBJICTBOPSHUIO TCHIICHIIUY K yBE-
JIMYECHUIO MPOJIETOB U 1Iara KOJIOHH B 34aHusX. [IpuMeHenne nomaoco-
BOH apMaTypbl UCKIIOYACT €€ MHOTOPSIHOE PACIIONIOKEHHUE M0 BBICO-
Te cedeHns Onaromaps 4eMy MOXHO Oojiee SKOHOMHO HCIIONB30BaTh
CTajb, 3HAYUTEIHHO YIPOCTUTh YKIAJIKy U YIUIOTHEHHE OCTOHA,
a TAK)K€ CHU3UThH TPYJA03aTPATHI.

Hcnonb3oBaHWE JUCTOBOM CTaJM B KAYECTBE METAILIMYECKOU
M30JSI0MU M HECYLIEH apMarypbl NO3BOJISIET JOCTHYb 3HAYUTEIBHOU
SKOHOMHHU CTaJHM B KeNe300€TOHHBIX KOHCTPYKIHMSX 3MaHUNH H CO-
opyxenuii (38—43 %), kpoMe TOro, COKPaTUTh CPOKH CTPOMTEIIHCTBRA,
MTOBBICUTH COOPHOCTH M TIPOM3BOIUTENBHOCT TPYAA TIPU BO3BEACHUU
COOPYKEHHSI.

Bo03M0XHOCTh UCIIOJIB30BAHMSI BHEIIHEW apMaTyphbl B KaUECTBE
onajyOKH NMPU yCTPOWCTBE MOHOJIMTHBIX MEPEKPBITHH M HMOKPHITUN
CIOCOOCTBYET 3HAYUTENHLHOW SKOHOMHW MaTEpPHAIIOB, COKPAIICHUIO
CPOKOB H3TOTOBJICHHSI KOHCTPYKIIMM W WX CTOMMOCTH, CHIDKCHHUIO
TPYJ03aTpaT Ha CTPOUTEIBHON IUIOMIAJIKE, a TaKkKe sBisieTcs dhdek-
THUBHBIM CPEJICTBOM YBEIIMYECHHS KECTKOCTH JKEIe300eTOHHBIX ILITHT.

YBenuyeHue MpoLeHTa COAEPKAHUS JIMCTOBOM apMaTypsl, Pacio-
JIOKEHHE €€ Ha Kparo CEYECHHH TOBBIIIAIOT HECYIYIO CIIOCOOHOCTh CTa-
7IeOETOHHBIX 3JIEMEHTOB TPH PAIMOHAIILHOM HCITOJB30BAHUN BBICOKO-
MPOYHBIX MapOK OETOHA U HEOOJBIINX Pa3Mepax MONEePEYHOrO CEUCHHS.

IIpu ogMHAKOBBIX pa3Mepax CEUEHHS W MPOICHTE apMUPOBAHUS
cTasieOETOHHBIX U KeNe3006TOHHBIX KOHCTPYKIIUH CTaIe0ETOHHBIE 00-
JaIAl0T HAanOOJIBITUM MOMEHTOM CONPOTHUBIICHUS, TaK KaK KOHIICHTPH-
POBAaHHOE CEYCHHUE ITOJIOCOBOH, JIMCTOBOM apMaTyphl pacrojaraeTcsi Ha
MaKCHUMaJIbHO BO3MOXXHOM yJIAJIEHUU OT LEHTPA TSHKECTH CEUCHUS.
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Jnst craneGeTOHHBIX KOHCTPYKIIMH B MPOIIECCe WX IKCILTyaTa-
UM BONPOC TpemuHooOpa3oBaHus (MOSBICHUE M PACKPBITHE Tpe-
[IFH) B pacTSHYTOH 30HE B TpOIlecce IKCILTyaTal[ii He MMEET TaKoTo
aKTyanbHOTO 3HAYEHUsI, KaK AJIS 5KeJ1e300€ TOHHBIX.

O hekTUBHOCTh M KU3HEHHOCTh KOHCTPYKIHH IpEIoIpe/e-
JISFOTCSL HE TOJIBKO KOHCTPYKTHUBHOW (POpPMOH, HO M TEXHOJIOTHEH ee
M3TOTOBJICHUS, SKOHOMUYECKON KOHKYPEHTOCIIOCOOHOCTBIO.

B crane0eTOHHBIX KOHCTPYKIMSX, IO CPAaBHEHHIO C >Kene300e-
TOHHBIMH, TIPUMEHEHHNE BHEUTHEW apMaTyphl MO3BOJISIET MOIYUIHUTH KO-
HOMHUIO BBICOKOIIPOYHOH MpoIosibHON paboueit apmaTypsl 10 15-20 %
NPy OJAMHOYHOM apMHUPOBAaHWU U 10 25 % — mpu ABoitHOM. 3ameHa
CTAJIBHBIX KOHCTPYKIIMH Ha cTajeOeTOHHBIE JaeT BO3MOXKHOCTH JKO-
HOMHMTB CTaJlb B 00beMe 35 % mpu TOM ke HECYIICH CITIOCOOHOCTH.

1.4. llepcneKTHBHBIE HATIPABJICHUS] PA3BUTHUSA
CTPONTEJbHBIX MATEPUAIOB
NPH BO3BeeHUH BBICOTHBIX 31aHMIi

1.4.1. Texnonozua mononumnozo bemona
1.4.1.1. Obwue npunyunsi mexHoL02UU MOHOIUMHO20 ODEMOHA

OCHOBHBIM MaTepuajoM JUIsl BO3BEIEHMS KapKaca BBICOTHBIX
COOPYKEHHI SIBIIIETCS MOHOJUTHBIM kene300eToH. Ha ero ocHoBe
CO3/1aHbl MHOTHE HM3BECTHBIE HEOOCKPEObI, B TOM 4YHCJE U MHPOBBIS
pekopacMensl — Gamrast «Burj Dubai» (Beicota 818 M) W BBICOTKH
Hed)Tera3oBoro koHrepHa Petronas B Manaiizuu (Beicota 432 ™).
EsxxeromHoe mpon3BOACTBO OETOHA, UCHOIB3YEMOTO ISl BO3BEACHUS
MOHOJIUTHBIX KOHCTPYKLMHI Pa3iIu4HbIX 3JaHUN U COOPYKEHUH, Ipe-
BbIaeT 1,5 mapa M3, a Ha M3rOTOBJIEHME STUX KOHCTPYKIMH pacxo-
ayercst OOJbIe TIOJIOBHHBI MHPOBOIO MPOHM3BOACTBA IIEMEHTA.
[To oObemam BbIITycKa M 00IaCTH CBOETO MPUMEHEHUS] MOHOJIUTHBIHN Oe-
TOH OIEpPEKaET APYIUe BUJIbI CTPOUTENBHBIX MaTepHasioB. Tak, ero mpo-
W3BOJICTBO Ha aynry HaceneHus B CIUIA cocrasnser 0,75 Mm%, Snonun —
1,2, Tepmannu — 0,8, ®panrmm — 0,5 M2, s cpaBHenys, B crpanax CHI
3TOT MOKAa3aTeNb 3HAUUTENIbHO MeHble — oT 0,15 10 0,2 M°.

27



Co BpeMeHEM NOSBWIOCH [TOHUMAaHHE, YTO HMOTEHLIUA MOHO-
JUTHOTO OETOHA KaK KOHCTPYKLUHMOHHOTO MarepHania, O3BOJISIOLIETO
BO3BOJUTH SIPKUE U BBIPA3UTEIbHBIE COOPY)KEHUsS, UCIIOIb3YETCS HE B
nojHoi mepe. O4eBUAHO, YTO PACIIMPEHHUIO O0JACTH €ro MmpuMeHe-
HUSI B BBICOTHOM CTpPOMTENBCTBE OYAYyT CHOCOOCTBOBAaTH OCBOCHHE
HOBBIX TEXHOJIOI'MH, CO3JaHNE U BHEIPEHUE COBPEMEHHBIX Onany0ou-
HBIX CHUCTEM, CHUCTEM KOMIUICKCHOH MEeXaHU3allMHd TEXHOJIOTHYECKUX
MPOLIECCOB MPHUIOTOBJICHHUS, TOCTABKU, TOAAYH U YKIAAKH OETOHHON
CMeCH, YCKOPEHHBIX METOIOB TBEPIEHHS NPHU KPYIJIOTOJUYHOM IIPO-
W3BOJICTBE PaloT.

OcHoBy mnporiecca BO3BEACHUSI MOHOJIUTHBIX BBICOTHBIX 3JIaHHN
COCTaBJISIET KOMIUIEKC TEXHOJIOTMYECKUX M OPTaHU3aLMOHHBIX MEpO-
NPUATHHA, HANpPaBICHHBIX Ha ONTHMH3ALUIO CPOKOB TPOHM3BOACTBA
paboT, CHUKEHHE UX TPYIOEMKOCTH U o0ecrieueHue TpedyeMoro Ka-
YeCTBa KOHCTPYKIIUI.

B MupoBo#i mpakTuKe B OCHOBHOM BOCTpeOOBaH OETOH KJIACCOB
B40-B60. B mocienHue roabl HaMeTHIACh TEHAECHIMSA K UCIIOIb30Ba-
HUIO BBICOKOMIPOYHBIX OeToHOB B60—B90. Tak, B MOHONMHTHOM KapKa-
ce kommutekca «Deaepanusny» (MockBa) 3anoxeH 6eToH kiaccoB B60 n
B80-B90. C KOHCTPYKTHUBHOHM TOYKH 3pEHHS KJacC MaTepHaia 3aBH-
CHUT OT ACHCTBYIOLIMX HAarpy3oK IO BbicoTe 31aHus. [Ipumepom parpio-
HaJBHOTO HCIIOJB30BAaHUSI KJIACCOB OETOHA MOXET CIY)KHTh KapKac
Jin Mao Building (Illanxaif), MerakoJOHHBI KOTOPOTO CEUEHHEM
15 x 5,0 m Ha Hrwkaux 1 1,0 X 3,5 M — Ha OoJyiee BBICOKHX dTa)Kax,
Bo3BeneHbl n3 OeroHoB B80-B40. B 72-staxxHom 3maanuu (264 M)
«Tiump World Tower» (Hblo-Mopk) mpouHOCTH TaHHOTO KOHCTPYK-
UMOHHOT'O MaTepHana BapbUpOBaJa KaK 10 BBICOTE, TaK M IO BHIAM
KOHCTPYKTHBHBIX 3JIEMEHTOB. B HWXHUX 3Takax MpHUMEHEH OeTOH
kmacca B85.

B coorBeTrcTBUM ¢ HopyueHHEeM MUHHCTEPCTBA apXUTEKTYPHI U
ctpoutenscTBa cneruanucramu PYIL «Uucturyr benHUUC» npu
y4acTHUu JIpyrux opranuzauuii pazpadorano TKII 45-1.03-109-2008
«BpIcOTHBIE 34aHUST U3 MOHOJUTHOTO Kese3o0eToHa. [IpaBuia Bo3Be-
JeHHsD). B HeM M3I105KeHbI TPUHIMITHAIBHBIC MTOJIX0/IbI K TEXHOIOTHH
BO3BEICHUSI MOHOJIUTHBIX KOHCTPYKLHMH, aKKyMYJIHPYIOIIHE OTede-
CTBEHHBIH M 3apyOexHbIH onbIT. Ha HE0OX0AMMOCTh MX TIHIATENbHON
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MpopabOTKH eIle Ha CTaIuU MPOEKTUPOBAHUS MOHOJHUTHBIX KapKacoB
BBICOTOK ClIeAyeT oOpamjarh BHUMaHWE NPU TMOATOTOBKE CIEIHANb-
HBIX TEXHUYECKHX ycIoBui Ha ipoektupoBanue (CTY).

TpeboBanus Kk 6eTOHY Kak KOHCTPYKIIMOHHOMY MaTepHaiy JJis
JAHHOTO BUJA CTPOUTEIHLCTBA CTAHOBSITCS OCOOCHHO KecTKUMU. U Oe3
COBPEMEHHBIX TEXHOJOTMA MOIU(UKAIMA MOHOJUTHOTO O€eToHa,
o0ecreyrBalOIIMX HEOOXOAUMYIO MOPO30-, OTHE-, YIaPOCTONKOCTh U
JOJATOBEYHOCTH MPH arpecCHUBHBIX BO3ACUCTBUSIX, B BHICOTHOM CTPOU-
TEIHCTBE HE OOOUTHUCH.

BaxxnpiM TpeboBaHHEM SBISIETCSI HEMPEPHIBHOE MPOU3BOICTBO
OceToHa B OONBIIMX KOJMYECTBAX W TOjadya ero Ha OOJIBIINE PaccTos-
HUS KaK 110 TOPU30HTAIH, TaK U M0 BepTUKAIH 0€3 H3MEHEHHUS PEOJIO-
TMYeCKUX CBOMCTB. Bce TexHomormdeckue nepeaciibl, Ha4dyuHasg OT
MPUTOTOBJICHUS] OCTOHHOW CMECH W JI0 €€ YKJIaJKHd, MOJUIeKaT TIa-
TEIHHOMY KOHTPOIO. [[pUMEHSFOT B OCHOBHOM JBE TEXHOJIOTUYECKHE
CXEMBI JIOCTaBKH OCTOHHOM CMECH:

— B aBTOOETOHOCMECHTEIISIX OT IIEHTPATN30BaHHOTO OETOHHOTO y371a;

— C aBTOMAaTHU3UPOBAHHOTO OETOHHOTO y371a, 00eCIeYNBAIOIIETO
MIPUTOTOBJICHNE MOTU(PUIIPOBAHHBIX CMECEH MPSIMO Ha OOBEKTE.

Bropo#i BapuaHT NMPEAIIOYTUTENIBHEE, TIOCKOJIBKY MO3BOJISIET OIle-
PaTHBHO YNPABJISITH MPOIIECCOM KOPPEKTHPOBKH COCTaBa OCTOHHOW CMe-
CH Y CBOIUT K MHHAMYMY W3MEHEHHE €€ PEOJIOTHUYECKUX CBOWCTB BO
BPEMEHH — OT Hauajia TIPUTOTOBJICHHS JI0 YKIIaJKH B OTATyOKYy.

CTpOI/ITeJ'H)CTBO COBPCMCHHBIX BBICOTHBLIX 3[{3HI/H71 CBA3aHO C
MIPUMEHEHHEM MOIIHBIX OETOHOHACOCHBIX YCTAHOBOK (aBTOOETOHOHA-
COCOB M CTallMOHAPHBIX OCTOHOHACOCOB). ABTOOCTOHOHACOCHI C pac-
Npe/IeNUTENBHON CTPEJIoil B OCHOBHOM MOJal0T OETOHHYIO CMECh IpU
BO3BEJICHUH MOA3EMHOM YaCTH U MEPBBIX ATaKeN coopyxeHui. Crauu-
OHApHBINH OETOHOHACOC C TEPeHANAKMBAEMBIM OETOHOBOZIOM O0ECTICUH-
BaeT ee OecriepeOoitHOE TIOCTYIUICHHE Ha BCIO BRICOTY 37aHus. Pacripe-
JIJICHUE U T0J[ady CMECH B KOHCTPYKITUH BBITIOJHSIOT THIPABIMUYECKOM
pacIpeneMTeNbHON CTPENoi, KOTOpas MOHTHPYETCSl Ha TEXHOJIOTHYe-
CKOM 3axBaTKe Ha paHeC BO3BCACHHBIX MOHOJIMTHBIX KOHCTPYKIHAX.
BameHHbIM KpaHaM OTBOJUTCS POJIb BCIIOMOTATEIILHOTO CPEACTBA IS
JTOCTaBKH OETOHHOW CMECH B 0aIbIX HA BBICOTY 3/IaHMUSI.
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Pexum TBepieHUs OeTOHA Ha3HAYAIOT B 3aBHCUMOCTH OT KOH-
KPETHBIX YCJIIOBUH MPOU3BOACTBAa pabOT, 0COOEHHOCTEH BO3BOJIUMBIX
KOHCTPYKITHH, TpeOyeMoil pacnaryO04HOl MPOYHOCTH, TEMIIOB BO3-
BEJICHHUSI U T. 1I.

[NoBwIieHHBIC TPeOOBaHMS IPEIBIBISIOT U K apMaTyPHBIM pa-
6ortam. Kak mpaBuiio, cBapka apMaTypbl JJisl BRICOTHBIX 37[aHUH HEJlo-
myctuma. J[Js cThika apMaTyphl pEKOMEHyeTCsl TPUMEHSATh COCIMHHM-
TeJbHBIE MY(ThI WIH TEXHOJIOTHIO €€ BSI3KU B TIOCTPOCYHBIX YCIIOBH-
SIX, HAIIPUMEP C UCTIONB30BAHUEM CIEIIHATEHOTO PYYHOT'O TTHCTOJIETA.

1.4.1.2. Onanybounvie cucmemoi

OnanxyOo4HbIe CHCTEMBl U ONATyOOYHBIE TEXHOJIOTHMH B OCHOB-
HOM OTIPEJIEJIAIOT TEMITbI CTPOUTENHCTBA U TPYAOEMKOCTh ONepalvii Ha
OeToHHBIX pabortax. Cieayer y4uThIBaTh, 4TO Ha BbicoTe Oonee 100 m
U3-32 BETPOB M TYMaHOB KpaHbl HE BCETJa MOTYT IOJHOLEHHO palo-
TaTh, ¥ UCIOJLE30BaTh UX MOXKHO He Ooiiee 4—5 nHel B Hememro, a Io-
CTPOUTH 32 3TO BpeMs HY)KHO HE MEHEee OJJHOTO 3Taxka. B 3Tux ycioBu-
ax HauOoJee 1enecooOpa3Hbl CaMONOIBbEMHBIE Ha THAPABIMYECKOM
MPUBOJIE OMATy0OYHBIE CUCTEMBI. J[JIsi CTPOUTENLCTBA 3AaHHI BBICOTON
ot 20 g0 30 sraxeit pazpaboTaHbl ONMAITyOOYHBIE TEXHOJIOTHH BO3BEIC-
HHS MOHOJIMTHOTO KapKaca ¢ IPUMEHEHHEM TPaJIULMOHHBIX ONaIry0oy-
HBIX cucteM. OHH, OJTHAKO, HE MOTYT OOECIIEYNUTh TEMITbl CTPOUTEIh-
CTBa, IpeBblatomue 3—4 3Taxa B Mecsl, U MOoTpeOyroT pa3paboTku
CHELHUAIbHBIX TEXHOJIOTUI MO OnasyO04YHBIM paboTaM U 00eCIICUeHHIO
0e3omacHbIX ycnoBHi Tpyaa. TpaauIlMOHHBIE OMaTyOOYHbIE TEXHOJO-
MY BO3BE/IEHNSI MOHOJIMTHOTO KapKaca IMIPaKTUKYIOT Ha YKpauHe.

IIpu cTpouTenbCTBE HAPYKHBIX CTEH 3AaHUM Bhie 30 sTaxkei
HEOOXOJIUMO MPUMEHSTH MEPECTaBHBIE CAMOIOIbEMHBIE OTATyOKH C
TUIPABIMUYECKUM IIPUBOJIOM, KOTOpPBIE IPEICTaBISIIOT COOOWH COBO-
KYITHOCTh MOJyJIsl ONanyOKH, COCTOSIIErO U3 HAPY)KHOW W BHYTPEH-
Hell ormanyO0oYHOW MaHeNr, HeCYIIUX pabourXx MOJMOCTEH U aHKEPOB
IUTSL KPETUICHHUS ONanyOKH K 31aHHIO.

O hexTUBHOCTh MEpecTaBHOM OMamyOKH, KOHCTPYKLHUS KOTO-
poii 1aeT BO3MOKHOCTb O€30IaCHO IepeMEIaTh BECh OJIOK KPaHOM,
3aKJII0YAaeTCsl U B CHWXKEHHM TPYAOEMKOCTH OMNAIyOO4YHBIX pador,

YBCINYCHUU TCMIIOB U Ka4€CTBA CTPOUTCIILCTBA.
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CaMonogpeMHbIe OMATyOKH B KOMIDIEKCE PEHIaroT BOIPOCHI
onanyOIMBaHUS M MEXaHWYECKOH pacmanyOKu KOHCTPYKLHH, Mexa-
HUYECKOTO IEepeMeNIeHrs] ONMaiTyOKH 1O BBICOTE, oOecmedeHus: Oe-
30MaCHBIX YCIOBHH MPOMU3BOACTBA pab0OT U MaKCHMAJIBHOW 3aIIUTHI OT
BeTpa. OnanyOka HOCUT UHIUBHIYalIbHBIH XapakTep, e MPOEKTHPY-
10T ¥ U3TOTaBIMBAIOT MOJ] KOHKPETHBIH 00BEKT. {7151 0c000 CIIOKHBIX
BBICOTHBIX 3[JaHUH pa3padaThIBAIOT CHEIUAIBHBIC TPOCKTHI C YBI3KOH
MepEMEILEHNs] TI0 BBICOTE OMalyOKH, THAPABIMYECKON pacHpeaciu-
TEIBHOM CTPENbl M HHANBHIYAIBHBIX KPAaHOB, pa3MEIIaeMbIX Ha CTPO-
AmeMcs Kapkace.

1.4.1.3. IloovemHo-mpancnopmuoe u 6cnomozamenbHoe 0Oopy0osaHue
0151 bICOMHO2O CIPOUMETbCIBA

TpaauuuonHble OalieHHBIE KpaHbI 1IeJieco00pa3Hbl IPH BO3BE-
nennn 3m1anni He Boimie 70—80 M. IIpu Oonpmieil BBICOTE COOTHOIIIE-
HUE OCHOBHBIX MapaMeTpoB KpaHa (TPpy30MOJbEMHOCTb, Macca IO-
HUMAaeMOro Tpy3a, 0e30MacHOCTb U CTOMMOCTH PabOT) CTAHOBUTCS
HeonTuManbHEIM. [l BeneHus padot Ha BeicoTe 10 130-140 M cre-
JIyeT WCIONb30BaTh NMPUCTABHBIC OalleHHBbIE KpaHBI, KOTOpPBIC MPH-
KPCIUIAIOTCA K BO3BCACHHBLIM KOHCTPYKHIHAM CTPOALICTOCA 3IaHUA.
ITpu 5TOM peKoMeHAyeTCs CIEAYIOIIas TEXHOJIOINIecKas: cXxeMa: KOH-
CTPYKITMH Ha BbIcOTe 60 M 1 MEHEE BO3BOISTCS C MTOMOIIBIO TPATUITH-
OHHOTO OaIICHHOT0 KpaHa, Ha BeicoTe 130 M U MEHee — IPUCTAaBHOTO,
ONTUMAJILHOCTD MCIOJIB30BaHMS KOTOPOro Ha JAHHOH OTMETKE M HC-
yeprnbiBaeTcs. il CTPOHUTENBCTBA COOPYXKEHUH OONBINEH BBICOTHI
HEOOXOIUMBI CaMOIIOABLEMHBIE KPaHbl, HE UMEIOIUE OIPaHUICHU 110
BBICOTE MOJbeMa Irpy3a. MOHTa)KHBIE KPaHbl TOJOOHOTO THUIIA KPEIsT-
Csl K SIPY KECTKOCTH 3[]aHWsl U 00eCIleYnBaIOT POU3BOJICTBO paboT
Ha sipyce BbicoToi oT 30 10 40 M.

[locne oxonuanus paboT caMOINOIbEMHBIE KpPaHbI, KaK HpaBH-
JI0, AEMOHTHUPYIOT U IO YacTsAM OIIyCKalOT BHU3 C IIOMOLIbIO JIEOEIOK.
OpHako 3a py0OeKOM HMX HEPEAKO KOHCEPBUPYIOT M OCTaBIAIOT Ha
KpOBJIE B LIEJIAX MOCIEAYIOUIETO MCIONb30BAHNSA, HAIPUMEp MPH Te-
KyIIeM WJIM KallUTaJIbHOM PEMOHTE 31aHUA.

[Ipy BBICOTHOM CTpPOUTENBCTBE K TPAAULUOHHON MNpobiiemMe

noabeMa MCJIKUX I'py30B Ha CTaAWU OTACIOYHBIX pa60T ,Z[O6aBJ'I$ICTC$I
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BOTIPOC 0€30macHOTO MogbeMa padouux. s 3TUX memei UCIoIb3YI0T
CHeNUaNbHBIE TPY30MACCAKUPCKUE TOIBEMHUKHU IPY30110IEMHOCTBIO
1o 3 T 1 BMecTUMOCTRIO 110 20 genoBek. Pexomenayemas cpemusis pa-
0ouast BBICOTa MOABEMA 3aBUCUT OT KOHCTPYKTHBHBIX 0COOEHHOCTEH
cTpositierocs 3naHus. KonuuecTBo U THIT TOIBEMHHUKOB ONPEACISIOT
UCXOAs W3 KOHGUTYpaluu 3[aHdS M TpeOOBaHWHA MO OpPTaHHU3AIHN
pabot Ha oObekTe. [lombeMHUKH yCTaHABIMBAIOT MOCIE BO3BEICHHS
5-10 sTaxkeit Ha3EeMHOM YacTH.

OdeHp BaXKHBI TEMIIBl CTPOWTEIBCTBA BBICOTOK — HE HIDKE
4-5 sTakell B MeCsIIl, a 3TO 3aBUCHT OT TEXHUKH W TexHOJoruu. [Tpu
O9TOM MAKCHUMAJIbHO HUCHOJB3YIOT COBMCHICHHBIC TCXHOJIOTHU BO3BC-
JIeHUs Kapkaca M (acagHpIX CUCTEM, IIPUMEHSIOT BHICOKOIIPOU3BOIH-
TesnbHOE 000pY0BaHNE U COBPEMEHHBIE OonanyOouHble CHCTEMBI. Pa3-
PBIB MEKAY YCTPOHWCTBOM KapKaca 3[aHWsl M HaBEIIMBaHUEM ero ¢a-
caJja MOXKET JOCTUTaTh 5—7 ATaxKeH.

CpaBHI/ITCHBHO CaMOCTOATCIBbHBIMU TCXHUYCCKHMMU DJICMCHTA-
MU SBJSIIOTCA CpeAcTBa oOecredeHusi padoT Mo YCTPOWCTBY OTpa-
JAIOIINX KOHCTPYKIWH HapYyXHBIX CTEH WM oTnenke (acama. Mme-
I0TCSl B BUIly pabouure IUIOMAAKH, peAHa3HaueHHbBIC IS pa3Melie-
HUSl pabOYuX U CHEIUATU3UPOBAHHOTO 000PYAOBaHUS 10 BHEIIHEMY
KOHTYpY 3naHus. [Ipu ero BeicoTe MeHee 75 M TPaIUIIMIOHHO HCIIONb-
3YIOT Jieca WJIM HaBECHBbIE MOJMOCTH pa3HbIX THroB. Ho myst 6e3omac-
HOrO BelleHUs paboT Ha (acagax Oosiee BHICOKUX COOPYKEHUH Iiese-
CO00pa3HHbI crieMabHEIE (hacagHble TATPOPMBIL.

CepbesHoe BO3JEHCTBHE HAa 0E30MaCHOCTh MOHTaXXHBIX PaboT
Ha BBICOTE OKa3bIBaeT IMOCTOSHHAs BETpOBas Harpy3ka. Ha BwicoTe
Oonee 50 M Ha OOKOBOW TOBEPXHOCTH CTPOSIIETOCS 3/IaHUS BO3HUKA-
I0T JIOKQJbHBIE, CIIy4allHO HaNpaBJICHHBIE BEPTHKAIBLHBIE BETPOBBIC
MOTOKHU, a B yPOBHE BEPXHEro 00pe3a 3/1aHus — JIOKAIbHBIE TOPU30H-
TaJbHBIE BETPOBBIC TIOTOKU 3HAYUTENHHOW CHIbl. OHU CYIIECTBEHHO
OCIIOKHSIOT MOHTaXK 3JIEMEHTOB OONBIION TUIomaan (omamyOodHbIe
MaHeJId U Tp.) U OKAa3bIBAIOT HEraTUBHOE (PU3HOJOIHYECKOE BO3JCH-
CTBHE Ha paboumx. B 3uMHee Bpemsi cUTyalusi yCyryosieTcss HU3Kou
TeMIeparypoii Bo3ayxa. [loaToMy O€30MacCHOCTh M MPHEMIIEMbIC
KIIMMAaTHYCCKUEC YCJIOBUA BCACHHUA HAPYKHBIX CTPOHUTCIIBHBIX pa60T
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ciefyeT obecneuynBarb JONOJTHUTENFHBIMH TEXHUYECKUMHU CPEICTBA-
MH — BETPOBBIMH OTPAXACHUSMH M 3alIUTHBIMH YKpbITHAMHU. [lpu
9TOM HEOOXOIIMMO MPEYCMOTPETh CICAYIOLINE MEPOIPUSTHSL:

— YCTaHOBKY BETPO3AIIUTHBIX OrPaXJeHUH pabdouell 30HBI,
B TOM YHCJIE U IIPU BEICHUN HAPYKHBIX OTAEIOYHBIX paldoT;

— (opmupoBanue Ha ¢acane 3qaHHs B 30HE MPOU3BOJACTBA pa-
00T TEIUISIKOB, KOHCTPYKTHBHO COBMEILICHHBIX CO CPEACTBAMH IIOA-
MalllUBaHMUs M O0ECIIeYHBAIOIIMX IpueMiIeMble yCloBus Tpyna. llpu
YCTPOHCTBE TEIUIOU3OJIALMOHHOIO OTPaXICHHS CJIEAyeT HCIIOIb30-
BaTh CETKH CIICIMATbHOIO Ha3HAYCHHMS, TKAHEBBIC 3aBECHI U TIP.

ObecrieueHNI0 0€30TTACHOCTA TPyZa B BBICOTHOM CTPOWTEINb-
CTBE CJELyeT YAEISITh 0co00€ BHUMaHHE. AHAIN3 CYLICCTBYIOLINX B
HACTOSIIIMI MOMEHT CUCTEM KOJUIEKTUBHOM Oe30MacHOCTH pH padoTte
Ha BBICOTE B 3aBUCHMOCTU OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH M03BO-
JSIeT BBIACTUTH CICAYIOIIUE WX THIIBL 3aIIWTHO-YJIABIMBAIOLIAs CH-
CTeMa; YHUBEpCaJIbHAsl YJIaBIMBAIOLIAs CUCTEMA; YJIaBIMBAIOILAS CH-
CTeMa; OIPaXICHUS NPEAOXPAHUTEIbHBIE; CETYATOE OrpaXICHHE; 3a-
IIUTHBIE KO3BIPBKH.

Haunbonee yacto npuMeHSIOTCS BE TEXHOJIOTHYECKUE CUCTEMBI
YCTPOMCTBA 3aIIMTHl HAPYXHOTO KOHTYpa. 3aIlMTHO-YJIABIMBAIOIIAs
cucrema (3YC) cocTouT U3 3aKPEIUICHHBIX 110 KOHTYPY NEPEKPbITUI
KPOHIUTEHHOB, MO KOTOPHIM HABEIIMBAIOTCS YJIABIUBAIOIIUE CETKH,
W SIBIISIETCS JIONIOJIHUTEJIBHBIM CPEACTBOM 3allMTHl PabOTAIOIIEro B
ClIy4yae ero maJieHus C BBICOTHI 6—7 M HEMOCPEJCTBEHHO Ha CETKY,
a TaKke OT MaJarolIMX CTPOUTENBHBIX OTXOJIOB B MpOIlECCE BO3BEeE-
HUS KapKaca 3/1aHusl.

IpenoxpanutensHblie orpaxaeHus metaumudeckue (IIOM) npen-
Ha3HA4YeHBI IS CO3/IaHus O€30MacHBIX YCIOBUI TpyAa MPH BO3BEICHUN
MOHOJIUTHBIX KapKacoOB BBICOTOK W OCHAIIEHBI CETYATHIMH IKPaHAMH.
IIpumenenne IIOM momoraeT pemiaTts CIeAyIONTIe 3a1aum:

—IpeJOXpaHEeHUE OT MaJACHUS 32 HapY>KHBIA Kpaill MepeKkpbITHsI
pabOTHUKOB, BBIIOIHSIOIIMX MOHTaK ONaTyOKH HEpPEeKphITUs U pado-
THI IO ApMHUPOBAHUIO ¥ OETOHMPOBAHUIO TIEPEKPHITUS HA BBIIIEIEKA-
IIEeM 3TaXKe; 10 YCTPOMCTBY KOJIOHH, BHYTPEHHUX CTEH U Auadparm 3a
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HCKJTIOUCHUEM HAPYKHBIX CTEH (HEOOXOIUMO MPHUMEHEHHE HAPYKHBIX
KOHCOJIBHBIX MOJIBECHBIX TMTOJAMOCTEH);
—ICMOHTaX ONMAITyOKH MEPEKPHITHS M MPUBEICHHE B COOTBET-
CTBHE OCTOHHBIX IIOBEPXHOCTEH Ha HIKEIICKAIIIEM ITAXKE,
—MPEIOTBPAIICHHE OT MAJCHUS B OMACHYIO 30HY CTPOSIIETrOCs
3JIaHVSI UHCTPYMEHTA, 3JIEMEHTOB OMAaTyOKH, CTPOUTEIHHBIX MAaTepH-
aJI0B, OTXOOB.

1.4.2. Obecneuenue mepmuueckonu mpewsuHoOCMoONUKoOCmu
U 8000HENPOHUUACMOCHIU MACCUBHDBIX (DYHOAMEHM OB

MacmTalbl CTPOUTENIBCTBA BBICOTHBIX 3JaHUN TPEOYIOT pelie-
HUSI IPOOJIeMbl 00ecIieueHHsI TEPMUUECKON TPELIMHOCTOUKOCTH Mac-
CHUBHBIX MOHOJIUTHBIX (PYHJIaMEHTHBIX TUTUT, BO3BOJAMMBIX B YCIOBHSIX
KaK IOJIOKHUTENbHBIX, TaK M OTPHLATENBHBIX TEMIIEPATyp, METOIOM
HETPEPHIBHOTO OETOHUPOBAHUSI.

TpanuiMOHHBIN OMBIT PEIICHUs 3TOM 3a7a4u — pa30uBKa KOH-
CTPYKIMHU HA OTJIENIbHBIE OJIOKH (3aXBaTKH), OETOHUPYEMBIE AUCKPET-
HO, T. €. C IepepblBaMH M OOpPa30BAHHMEM CYXHX TEXHOJIOTHUYECKHX
1IBOB. XOPOIIIO 3apeKOMEHJI0BaNa ce0si TEXHOJIOTHST BO3BEICHHSI Mac-
CHUBHBIX KOHCTPYKIMH (DyHIaMEHTHBIX IINT 00beMoM 10 14 Teic. M3
0e3 pa30MBKY Ha OT/IENIbHBIE OJIOKU C HETIPEPHIBHOW YKIIAIKOHN TSHKEIOH
OeronHol cMecHu. CyThb TEXHOJIOTHH 3aKJIIOUAeTCs B MPUMEHEHUH MO-
JUIMpOBaHHBIX OETOHOB ¢ HHM3KOM DK30TepMuei kiaccoB 1o B60,
MPUTOTOBJIEHHBIX U3 BBICOKOIOJIBIKHBIX, B TOM YHCIIE CAMOYIUIOTHSI-
IOLINXCS cMecel. beToHHbIe cMecH ¢ 0caIKoi KoHyca /10 28 OTINYaroT-
Cs1 TIOBBIIIIEHHOW TEKy4YeCThIO (pacIuibiB KOHyCa HE MeHee 65 cM), CBA3-
HOCTBIO-HEpACCIanBaeMOCThIO (BojooTAeneHue He Boie 0,3 %), co-
JepKaT B CBOEM COCTaBe NOPTIaHALEMEHT He Gosee 330 kr/m®, monu-
KOMITOHEHTHbIE MOAM(UKATOPBI U APYrUe KOMIIOHEHTHI. DTO MpeJIo-
MIPeeNsieT BBICOKYIO YHI0OOYKIIaIbIBAEMOCTh CMECEH M CHIDKEHHE 3a-
TpaT Ha OETOHMPOBAHUE KOHCTPYKIMH, HU3KOE TEIUIOBBICTICHHE H CO-
KpalleHre 3aTpaT Ha yXo7 3a OETOHOM U BBIIEP)KUBAHUE KOHCTPYKITHA.
O heKTUBHOCTh TEXHOJOTMU 3aKJII0YAeTCs B COKPALICHUH BPEMEHU
BO3BEJICHHSI KOHCTPYKLUH.
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PazpaboTansl erkue OETOHBI KJIACCOB IT0 MPOYHOCTH Ha CiKa-
tre 10 B50 BeIcOKO# MOpo3ocToiikoctu (0 F1500 u BhIe) U 0c000
HU3KOHM mpoHutiaeMocTd (1o W20 1 BBIIIE) MPU HCIIONH30BAaHUH IT10-
PUCTBIX IUIAKOBBIX 3aMOJHUTENCH Oiaronapst 0COOCHHOCTSIM (OpPMHU-
pyIOLLIENCs TUIOTHOW KOHTAaKTHOW 30HBI.

1.4.3. Hpumenenue pacwuparowieii 000asxku
07151 3aMeHbl 2UOPOUONAYUUU

OpnuM u3 Hanbonee 3QPEKTUBHBIX MAaTEPUANIOB ISl BO3BEC-
HUSI TIOJ3€MHBIX YacTel BBICOTHBIX 3/IaHUH M KOMILICKCOB SIBIISIETCS
0eTOH ¢ KOMIIEHCHPOBAHHOM YCaIKOH.

OTr OETOHBI M3TOTABIMBAIOT HA OCHOBE TOPTIAHAIIEMEHTa U
pacmmpsirored gooaku (P — mo TY 5743-023-46854090), xoTopytro
BBOJIAIT JIMOO MPH TTOMOJIE IIEMEHTa Ha 3aBOjIE, JIM0O B Mpolecce MpH-
TOTOBJICHUSI OETOHHON CMECH HETOCPEICTBEHHO B cMmecutenb. [Ipu-
MEHEHHE Takoro OeTOHa TMO3BOJSET 3a CUET PETYIUPYEMOTO PACIIH-
peHUsl B MpOIIECCe TBEPCHUSI HEHTPAM30BaTh MPOSBICHUE YCAIKH,
CO311aTh B JKeJIe300€TOHHON KOHCTPYKIMH HampsDKEHHE BCel HaXOMsi-
mieiics B HEll ¥ pacTATMBaeMOM TIPH 3TOM (3a CUET CIEIUIeHHus ¢ 0eTo-
HOM) apMaTyphbl, OJIy4aTh COOCTBEHHOE o0kaTne (CaMOHAIPSIKEHUE)
OeTona 6€3 MOTOTHUTEIBHBIX TEXHOJOTUYECKUX OMEPAINA U UCTIOh-
30BaHMsl CHENHANBHBIX MamuH u obopynoBanus. B pesynbrare
MOBBIIIAETCS TPEHIMHOCTORKOCTh KOHCTPYKIMH. Y O€TOHA ¢ KOMIICH-
CHUPOBAaHHOW yCaJKOW IOBBIIICHHAS MPOYHOCTh HA PACTSIKEHHE W
Jydllee CIETJIeHne co cTapbiM O0eToHOM. biaronmapsi cBoelt cTpykType
Takue OETOHBI SIBIISIOTCS BOJOHENPOHHIIAEMBIMH, OO0JIAJIAIOT TIOBBI-
HIEHHOH MOpPO30CTOMKOCTBIO M CTOMKOCTBIO HpPH BO3IECHCTBHU
arpeccMBHBIX Cpell, B TOM uucie cyibdaTabix. KoHcTpyKimu u3 3toro
OeToHa 00JIAIAf0T BBICOKOH JIOJITOBEYHOCTBIO, CPOK OE3PEMOHTHON JKC-
TUTyaTaluy yBenndeH B 2—3 pasa. Ilpu sTom peraercst mpoOiieMa CHH-
JKEHHsS TeMIlepaTypHbIX AedopManuii o 00beMy (QyHIaMEHTHOM IUIATHIL.

[IpakTrdyeckuii OMBIT CBUIETENBCTBYET, YTO HCIOJIb30BAHUE
0CTOHOB C KOMIIEHCHPOBAaHHOH YCaJKOH JaeT BO3MOXKHOCTH BO3BO-
JIUTHh KOHCTPYKIIUK B COOPY>KEHUS, PEBOCXOISIIHNE TI0 CBOMM TEXHU-
YECKHM W 3KCILTyaTallMOHHBIM XapaKTEePUCTHKAM aHAJIOTH U3 OeToHa
Ha MOPTJIAH/ALEMEHTE.
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[Ipu mpuMeHeHUn 3TOr0 OETOHA BO3MOXKHO OTKA3aThCsl OT HC-
MOJIb30BAaHUS TUAPOU3OJAIMK B (DYHIaMEHTHBIX IUTUTaX M CTEHAX,
3alUTHON KJIAJKW M3 OOBIYHOTO KHUPIIMYa, YCTPOHCTBA JpEHaXa WU
00paTHO# 3aCHINTKH KOTJIOBAHA.

[Ipu Bo3BeseHNN (HYHIAMEHTHBIX IUIUT OOJBINON MPOTSHKEHHO-
CTH yCTpauBaloTCs paboure (XxomoaHbie) MmBBL. OCagodyHbIC IIBBI
MEXJTy JKWIOH BBICOTHOM YaCThIO 37aHHs U MPUCTPOCHHOM BBITOIHS-
IOTCSI C UCIIONTb30BAHUEM KOMITEHCATOPOB.

OnbIT SKCIUTyaTalluy 37aHUN U COOPYKECHHUH, MOCTPOCHHBIX C
1965 r., moka3an uX BBICOKYIO HaJIeKHOCTh, JaNbHEHIIee MOBHIIIICHUE
Hecylie crmocoOHocTH (pocT mpodyHocTH OetoHa jq0 80 MIla u Go-
nee), MPaKTUYEeCKOe OTCYTCTBHE JKCIUTyaTAllMOHHBIX 3aTpaT B Teue-
HHUE BCEro CPOKa CIyXObl KOHCTpYKIMHA. Takue OCTOHBI OTKPHIBAIOT
HOBBIE BO3MOKHOCTH B CTPOHMTEIBCTBE, COBEPILICHHO CHPABEIIHBO
3acnyxuB oneHKy Konrpecca MexnyHnapoaHoii @enepaiuu o 6ero-
Hy u kene3o6erony (FIB) B Bammurrone B 1997 r. kak «CTpouTeb-
HbIil Matepuan XXI Bekay.

1.4.4. Komnnexcrnoe ucnonv3ogeanue 1e2Kux 0emonoes
6 8LICOMHOM CIMPOUMENbCEe

AHau3 TEHICHIUA Pa3BUTUS MHUPOBOW MPAKTHKH CTPOUTEIIb-
CTBa BBICOTHBIX 3JAHHM ITOKA3bIBAET, YTO OCHOBHBIMM 3aadaMU SIB-
JISTIOTCS CIICAYIOIIHE:

— CHIDKEHHE COOCTBEHHOW MAacChl 3JIaHHS, 3TO OCOOCHHO aKTy-
ANBHO JIJI1 TOPOJIOB-METarnoJIMCOB, IJ1e UMEETCSl OCTPhIA AeduIuT 3e-
MEJBHBIX IUIOINAJICH, a OCHOBAaHUS I0J, HUMH, KaK IPaBHIIO, OC-
J1a0JIeHBl Pa3IMYHBIMA WHXCHEPHBIMA KOMMYHUKAIIMSIMU; CHUKCHUE
MAacChl 37[aHUs BYKHO JIJISl CEHCMUUYECKH aKTHUBHBIX PETHOHOB (HAMpH-
mep, Upkyrckas obnacte, BiamukaBkaz — mo 7-8 OamioB) B memsix
YMEHBILIEHUS CTEIIEHW BUOPAIMOHHOTO JMHAMUYECKOIO BO3ICHCTBHS
Ha (YHIAMEHTBI U OCHOBaHHUS,

— MOBBIIICHNE HE TOJBKO YPOBHS TEIUIOBOM 3allIUThI 3MaHUSA, HO U
HAJISKHOCTH €ro 00eCIICUCHHS TEIUIOBOM SHEPrie BO BpeMsl SKCILIyara-
IIUH, COOTBETCTBEHHO, CHIKEHHE YPOBHS €r0 SHEPronoTpeOIeHuUS,

— MOBBIIIEHUE OTHECTOWKOCTH KOHCTPYKTHBHOW CHCTEMBbI 3J1a-
HUS ¥ €ro M0Kapo0e30MacHOCTH B 1IEJIOM;
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— CHIDKEHHE SHEPrOEMKOCTH U CTOMMOCTU CTPOUTEIILCTBA 3]1a-
HUN 32 CUCT NMPUMCHCHUS MATCPUANIOB, MPOU3BOJUMBIX IO HH3KO-
SHEPTrOEMKHM, Majlo3aTPaTHBIM W TMPH 3TOM DKOJOTUYECKH YHUCTHIM
TEXHOJIOTHSIM Ha 0a3e MPeHMYIECTBEHHOTO HCIIOB30BAHUS KPYITHO-
TOHHA)KHBIX TEXHOTECHHBIX OTXOJIOB U MECTHBIX CHIPHEBBIX PECYPCOB.
D¢ dexTuBHEHIIHIA TyTh PEIICHUS BCEX ITUX 33729 — KOMILTEKC-
HOE HCIOJb30BAHNE B KOHCTPYKTUBHOW CHUCTEME BBICOTHOTO 3JIaHUS
(T. . HE TONBKO B OTPAXKIAFOIINX, HO M B HECYIIUX KOHCTPYKIIHSX) Ta-
KOTO YHHBEPCATLHOTO IO CBOUM CTPOUTEIBHO-TEXHUYECKHM CBOW-
CTBaM MaTepualia, KaK JIeTKue OSTOHBI Ha MOPHUCTHIX 3aIMOTHUTEIISIX.

1.4.4.1. Koucmpykyuonnule ieckue bemoHul,
8 MOM HUCTIe GbICOKONPOUHbIE

IlenecooOpa3HOCTh  BBIMONHEHUS HECYHINX  KOHCTPYKITUH
Ha/J3eMHOH YacTH BBICOTHBIX 3/aHUH W3 JIETKMX OETOHOB IOATBEP-
JKIaeT 3apyOe)KHBIA OIBIT CTPOUTENILCTBA, MOJKPEIVICHHBIH COOTBET-
CTBYIOIIIEH HOPMATHBHO-TEXHUYECKON JokyMeHTanmel FIB.

Oco0eHHO MMPOKO W YCIIENTHO KOHCTPYKIIMOHHBIN JIETKUH Oe-
toH (KJIB) xmaccoB mo npodnoctr Ha cxkatue 10 B60 BKIFOYNTETHHO
HCIIOJIB3YETCSI B CTPOUTENLCTBE BHICOTHBIX 3nmanuid B CIIIA, Kanane,
Slnonnun, ABcTpanuu, B cTpaHax 3amagHoi Epomsr (I'epmanmus,
Opannus, Ucnanus, Bennkobpuranus u ap.). Hanpumep, nepexpsbi-
THS 37IECH BBITIOJHSIOTCS B MOCJIEIHHIE TOJBI IPAKTUYECKH TOJNBKO U3
nerkux OeToHOB. VIMeIOTCsl MpuUMephl, KOTJla MOYTH BCE BIIEMEHTBHI
Hecyme KOHCTpykTuBHOU cucteMmbl (HKC) 3manusi BBIIOTHSIOTCS
toneko u3 KJIb. Omun u3 Hux — u3BecTHOe 37anue Australian Square
Tower, Bo3eaennoe B Cunnee (1974).

Ha maccy HKC 3panus npuxogutcs 6osnee 50 % pacueTHOM
Harpy3ku. CHIDKEHHE ee IpU 3aMEHE TsDKENOro OeToHa JIETKUM T03-
BOJISIET COKPAaTHTh Pacxoll apMaTypHod ctaimu Ha 12-18 % mpexne
BCET0 B (pyHAAMEHTaxX; CYIIECTBEHHO YMEHBIINTh MaTepHajbHble U
TPYZOBBIE 3aTpaThl HA UX YCTPOWCTBO, B YaCTHOCTU CBAMHBIX POCT-
BEPKOB, HCKIIIOYUTH PACXO/Ibl HA YKPEIUIEHUE OCHOBAHUH.
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KJIb, o 3apy0exHbIM pa3paboTkam u B ociegaue 20 jget — 1o
OTEYECTBEHHBIM, Hapsaay ¢ MeHbleil Ha 20-50 % miaoTHOCTEIO, 0071a-
JaeT elle CIeIyIOUIMMHA OCHOBHBIMU NPEUMYILIECTBaMH, IO CpaBHe-
HUIO C PABHOIIPOYHBIMH TSKEIBIMU OETOHAMMU:

—K03(HUIIMEHT TEIUTONpPOoBOAHOCTH HIbke B 1,5-2,0 paza; 3To
MIO3BOJIIET YMEHBIIHUTD TEIJIOOTAAUy 3JaHHA 33 CUET BBIXOAA Ha «Tell-
JBIe» Hapy)XHbIE CTEHBl JJIEMEHTOB HECYLIEro Kapkaca 3[aHus,
B YaCTHOCTHU NIE€PEKPBITHI, BBIIIOJIHEHHBIX U3 MEHEE TEIJIONPOBOJHBIX
JIETKUX OETOHOB;

—TeMIieparypa oraecroiikoctu 6erona Boime Ha 300-500 °C;

—MOpPO30CTOHKOCTh OETOHA BhIIIE HA 1—5 MapoK U ero BoJloHE-
MPOHULIAEMOCTh — Ha 1-3 Mapku.

B cocrase KJIb ecTh BO3MOXXHOCTb IMPUMEHSTH aJIbTEPHATUB-
HbI€ TPAJAULIMOHHBIM OTHOCUTEIHHO HEJOPOTHE, HU3KOOHEPTOEMKHUE U
IPU 3TOM 3KOJOTMYECKH YUCThIC TOPUCTHIC 3aMIOJIHUTEINHN, U3TOTABIIH-
BaeMble Ha 0Oase:

—PaILMOHATIBHOTO UCTIOIb30BaHMS KPYIMHOTOHHAKHBIX TEXHOICH-
HBIX OTXOJIOB (TIPEXE BCEro, METAJUTYPIHHU U TETIIOBOH SHEPTETHKH);

—MECTHBIX NPUPOAHBIX MAaTE€pUaNoOB, B YaCTHOCTU, HOPUCTHIX
TOPHBIX TOPOJI BYJIKAHUYECKOTO M 0CAJA0UYHOTO IPOUCXOXKICHHS.

OHEepProeMKOoCTh MPOU3BOJICTBA TAKUX 3aMOJHUTENEH B 3—5 pa3,
a cebecroumocth B 1,5-3 pasa HMKE B CPaBHEHHM C HPUPOIHBIMHU
IUIOTHBIMU 3aIIOJIHUTEISIMU 711 TSDKEJIbIX O0eToHOB. COOTBETCTBEHHO,
st KJIb T mokazarenu Takxke HUXKeE.

3a mocieguane 10 mer HUMXKDB co3pansr KJIB, B TOM 4ncie BEI-
cokonpounsie — B40-B60 (npu mnotaoctu 1 750-1 900 kr/m®) ¢ BEI-
COKOMOJIBIDKHBIMHU (Ocajzika KoHyca paBHa 21-25 cM) OGeTOHHBIMU
cMecaMu. Takue OCTOHBI MOJIyYEHBI 32 CUET MOJU(PHULIMPOBAHUS MX
CTPYKTYpPBl XHUMHKO-MHUHEPAJIbHBIMH J00aBKaAMH HOBOTO ITOKOJICHHMS,
a TaKkKe C MCTOIH30BAHUEM BBICOKOTIPOYHBIX MOPHUCTHIX 3aITOIHUTE-
Jeil: BBICOKOIIPOYHBIX KepaM3uTa M IMOPUCTOrO IIJIAKOBOTO I'paBUs
(mwtakocteknorpanynara). KJIb Takoro tuna knacca 1o B45 Bxioun-
TETHHO YCHEIIHO ObUTH IPUMEHEHBI B ITOCJICIHNUE S5 JIET PU BO3BEIE-
HUHM OOJIETYEHHBIX MOHOJMTHBIX M COOPHO-MOHOJIMTHBIX KapKacoB
3MaHui BBICOTOH 110 24 sTaxkel (Boponex, Mockga).
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Pa3zpaboTanHble BBICOKOMPOYHBIE W BBICOKOMOPO30CTOHKHE
(mo F1500 BrmountensHo) KJIb sBASIOTCS, MO CYILIECTBY, aHAJIOramu
UCTIONB3yEMBIX B MOCIIEHee BpeMsi B 3apyOCIKHOM MPaKTUKE CTPOUTEIb-
CTBa BBICOKOKa4YecTBeHHBIX OeroHoB High Performance Concretes.

1.4.4.2. Tennousonayuonnole
U MENTOUBONAYUOHHO-KOHCPYKYUOHHDLE Je2Kie DemOoHbl

s Bo3BeieHUs HEHECYIIMX (C MO3TaKHOU pa3pe3Koii) HapyK-
HBIX CTEH KapKAaCHBIX BBICOTHBIX 3JIaHHMI PEKOMEHAYIOTCS JIETKHe Oe-
TOHBI Temtom3ousoHHoro (T) M TEermIoM30NAIMOHHO-KOHCTPYK-
rronHoro (TK) Ha3HaueHws1.

IMpn mapkax mo cpeaneit miotHoctd D200-D500 stu GeToHsI
TPHOIIKAIOTCS 10 CBOUM CTPOUTENILHO-TEXHHMYECKHM CBOMCTBaM K
HaTypaJbHOMY zAepeBy. [lo3ToMy nX MOXXHO Ha3BaTh OETOHAMM «MHHE-
panbHOe nepeBoy». Takue OETOHBI, KaK W HaTypaJbHOE AEPEBO, JIETKHE,
TEIUIble Ha OIIYIIh, JIETKO 00padaThIBArOTCs (PEXKYTCS, KOMOTCS, CTPOTa-
FOTCSI, TBO3ISITCS), HO TIPH 3TOM HE OOSTCS OHONIOTHYECKOW KOPPO3WH,
SIBJISIFOTCS] HETOPIOUUMU (WJIH TPYJHOTOPIOYMMH) M IOJITOBEUHBIMH.

Takast HM3Kasg IJIOTHOCTb U, COOTBETCTBEHHO, TEIJIONPO-
BoHOCTh focturaerca B T u TK GeToHax 3a cueT mpUMEHEHHS Jier-
KMX KPYHHBIX (HACHIMHOM IUIOTHOCTBIO 10-250 kr/m°) W Menkmx
(15400 kr/M®) IOPUCTBIX 3aTIOJIHUTENECH:

—MUHEpaIbHBIX (TIEPJIUT, BEPMUKYIIHUT, TIEHOCTEKIOTPAHYJIIST U3
BYJKaHMUYECKOTO TeTia WM BCIIYYEHHOTO CTEKJI000s, TPaByid U Iie-
OCHb W3 BYJKaHMYECKOro Ty(a W BCIy4E€HHOro Oa3anbT-aHIe3HTa,
0c000 JIeTKNE TPETIeJIbHBIN IPaBUN M KEPAM3HT);

—Oprannveckux (MecoK U TPaBUi MEHOMOTUCTUPOILHBIE HITH U3
JPYTUX OTXOJIOB MPOM3BOJICTBA MOJIHOJICHUHOB, 3AMOJIHUTETH U3 OT-
XOJIOB CEIHCKOXO3SIIICTBEHHOTO TPOM3BOJCTBA U JE€peBO0OpabaThI-
BAaFOIIIECH MPOMBIIUICHHOCTH ).

Kpome Toro, CHIKEHHIO TUIOTHOCTH 3TUX OETOHOB CIIOCOOCTBY-
et 3HauntenbHas (10 30 %) mopu3arusa 1EMEHTHON MaTpPHIIBI XUMHU-
YeCKMMHU JI00aBKaMH BO3JyXOBOBJICKAIONIETO WU BO3J1YyXOBOBJIEKa-
IONIe-TUIACTU(OUITUPYIOLIETO JISHCTBHS.
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BaxxHoe HampaBieHue B 00JaCTH COBEPIICHCTBOBAaHHS TEXHO-
JIOTHA 0CO00 JIETKMX OCTOHOB — pa3paboTKa CHEIUANBHO IS HUX
HHU3KOTEIUIONPOBOIHBIX U HU3KOCOPOLMOHHO-aKTUBHBIX, MAaJOKIINH-
KEPHbIX U OECKIMHKEPHBIX KOMIIO3UIIMOHHBIX BSXKYIIHX HAa OCHOBE
XUMHYECKH B3aHMOCOUYETAEMBbIX TEXHOTCHHBIX OTXOIOB M NPOIYKTOB
uX rnepepaboTku. Mcronp30BaHuE TAKUX BSDKYIIUX IO3BOJISAET CHHU-
3uTh 70 35 % KO3 GUIUMEHT TEIIONpoBOIHOCTH U 10 75 % — copO-
IUOHHOHM (paBHOBECHOW) BIaKHOCTH, 0 1,5 pa3 — ycagku OeTOHOB
MIPY TOH K€ WM TOBBIIIEHHOW UX MOPO30CTOMKOCTH.

Haubonee BocTpeOOBaHHBIM M LIMPOKO HCIIOIB3YEMBIM B TIO-
cnennee Bpems BunoM T u TK OeTOHOB, SBISIOTCS MOIU(PHUIIMPOBAH-
HeIe cynepruerkue (Mapok D200-D350) monmuctuponberonsr. OHA XO0-
pOIIIO 3apeKOMEHIOBAIN CeOsl TIPU UCTOJIH30BAHUKA KaK B COOPHOM,
TaK ¥ MOHOJMTHOM BapuaHTaXx IIPH BO3BEACHUH KUIIBIX 3aHUH Oojee
yeM B 20 permoHax CTpaHBI, OCOOEHHO B CEBEPHBIX H CEBEpO-
BoctouHbIX ([lerpo3aBoxack, ExarepunOypr, Tomck, Omck, UpkyTck,
Hopunbck u ap.).

Takne OeTOHBI BBICOKOKOHKYPEHTOCIOCOOHBI B CpPaBHEHUH C
TPaJUIMOHHBIMU CTPOUTEIbHEIMU MaTepuanamMu T u TK Ha3HaueHus:

— ¢ «3QPEeKTHBHBIMIY IIUTHBIMU YTEIUIUTEISAMU — OJ1aroaaps
BBICOKOW JIOJITOBEYHOCTH ¥ TEIIO(QU3NIECKUM CBOWCTBAM BO BpEMS
9KCIUTyaTallMy P OTHOCUTEIHEHO HU3KOW CTOMMOCTH,;

— ¢ SIYEHCTHIMU NEHO- U razo0eToHaMu — Onarogapsi MeHbIIeH
BO3MOXXHOH TUIOTHOCTH, COPOIMOHHON BIa)KHOCTH, TEILUIOMPOBOIHO-
CTH Tipu O0Jiee BEICOKOH MOPO30CTOMKOCTH.

MOXHO TIPUBECTH CIIEYIOIINE MPUMEPBI PHHIUIHAIBHBIX TEX-
HUYECKHX PEIICHUI HEHECYIIMX HApPYXHBIX CTE€H BBICOTHBIX 3/IaHUI,
BO3BOJMMBIX C IPUMEHEHHEM 0CO0O0 JIErKuX O€TOHOB, OTBEYAIOIUX Tpe-
oosanusim ['OCT P 51263-2012 u TOCT 25820-2014. D11 perieHus
MOTYT OBITh Pa3JIMYHBL, U3MEHSSCH 10 YPOBHSM BBICOTHI 3/1aHHSI.

Jist 3manuii BBICOTOH 110 75 M (BKJIFOUUTEINBHO):

—OJIHOCJIOMHAs CTeHa, HaNpUMep, U3 MOHOJHMTHOIO IOJUCTHU-
ponbeTroHa Mapok 1o cpenHeit otHocTrn D200—D300, Bo3BOIMMAs B
HEChEMHOM omnanyOKke U3 KeCTKOH 00BEeMHON MPOCEUYHON OLIMHKOBAH-
HOU CEeTKH, MO KOTOPOH MyTeM TOPKPETUPOBAHUS HAHOCHUTCS OTC-
JIOYHBIH CIION.

40



Jlns 3manuii BEICOTOM OoJiee 75 M:

—CJIOUCTas CTEHA Pa3J/IeIbHOM KOHCTPYKIUHU C Hapy>KHBIM CJIO-
€M M3 COOPHBIX TOHKOCTEHHBIX PEOPHUCTHIX MaHEIEH-CKOPIYN pas-
JMYHOHN pa3pe3KH ¢ NPUMEHEHHEM MEJIKO3EpHHUCTOrO JIETKOro 0eToHa
KJlacca I0 MPOYHOCTH Ha cxarue oT B25 no B60 (kiacc yBenmnumBa-
eTcs TI0 BBICOTE 37JaHus1) MapKy M0 MOpO30CToiKocT He Himxke F150.
[lanenb-ckopiayna ¢ TOTOBBIM 3alIUTHO-IEKOPATUBHBIM CJIOEM pa3-
JUYHBIX THIIOB OTAETSETCS OT BHYTPEHHEW TEIUIOM30IMpYIOLIel ya-
CTH CTEHBl BEHTWIMPYEMBIM BO3IYLIHBIM 3a30POM C IMPOTHUBOIMOKAP-
HBIMH paccedyKaMH 4yepe3 HEeCKOJbKO 3Taxke. [Ipu 3ToM Temnounsonu-
PYIOILIMH CIION CTEHBI PEKOMEHAYETCS BBIIOJIHSTh B BUIE!

—CTEHOBOH KJIaAKH M3 ONOKOB M MEPEMBIUCK, W3rOTaBINBACMBIX,
HarpuMep, U3 MOJU(UIIMPOBAHHOTO MOJIUCTHPOIIOETOHA MAPOK COOTBET-
creerHo D300 u D350 mpenumyiiiecTBEHHO Ha KOMITO3UIIMOHHBIX BSDKY-
IINX; M30ETHS BBIIOMHAIOTCS ABYXCIOMHBIMHU C OOpAIllEHHBIM BHYTPb
BO3AYILHOIO 3a30pa CJIOEM TOJIIIMHOM 3—5 CM M3 KOHCTPYKLHMOHHO-
TETION30JIAIIHOHHOTO KEPaM3UTOOETOHA MITH IITAKOTIEM300€TOHa,

—OJIHOCJIOWHON CTEHBl W3 MOHOIJMTHOTO TOJUCTHPOJIOETOHA
mapok D250-D350 (mapka yBennyuBaeTcCsl O BBICOTE 3[aHMs), BO3-
BOJMMOI B HECHEMHOW OMAITYOKE W3 JIMCTOBBIX OTHE- U BOIAOCTOMKHX
MaTepHajoB IO JIETKOMY TOHKOCTEHHOMY KapKacy M3 OLMHKOBaHHOTO
npoduis (TUIICOBOJIOKHUCTBIE JIUCTHI U T. I1.); IPH 3TOM BHYTPEHHSIS
Y BHEIIHSS OMaTyOKH COEAMHSIOTCS OJ[HA C JIPYTOil ¢ TOMOIIbIO HU3-
KOTETUIONPOBOIHBIX THOKHX 0a3aJIbTOTUIACTHKOBBIX CBS3CH.

Takum 006pa3oM, CTOMMOCTH BBICOTHBIX 3JaHHUH CYIIIECTBEHHO
BbIIIIE, YeM OOBEKTOB MAacCOBOTO CTPOUTENBCTBA, U OOyCIIOBIIEHA HE
TOJIBKO CIIeU(PUIECKUMU KOHCTPYKTHBHBIMU PELICHUSIMH, HO TaKXke
CHCTEMaMHM >XKH3HeoOecneueHuss U TpeOOBaHUSIMH KOMIUIEKCHOW Oe-
30MacHOCTU. be3ycinoBHO, MpH NMPOEKTUPOBAHWU BBICOTHBIX 3JaHHUN
HY>XHO MPUHUMATh SKOHOMHYECKH OIPaBJaHHbIC TEXHUYECKUE pelie-
HUSI, HO TIPY 3TOM OHHU HE JIOJDKHBI CHHXKATh HAJIE)KHOCTh COOPYKCHHUS
W TIpEBpaliaTh €ro B UCTOYHUK TOBBIMNICHHOW OTMIACHOCTH JIJIS JIFOJICH 1
OKpy:karomei cpenpl. TONbKO MpH 3THX YCIOBHAX BBICOTHBIE 3TaHUS
CTaHyT CBOeOOpa3HON BU3UTHOM KapTOUKOH rocyaapcrtsa, OymyT cBH-
JETEIbCTBOBATH O €0 SKOHOMHUYECKOM OJIaronoiay4ny U JTOCTHKEHH-
X HayYHO-TEXHUYECKOTO MPOrpecca B CTPOUTEIILHON OTPaCiIu.
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T'i1aBa 2
BO3BEJEHHUE BOJIBIIENPOJIETHBIX 3JAHUI
U COOPYKEHUM

2.1. KoHcTpyKTHBHAsl BADUATHUBHOCTH
BO3BOJUMBIX 00bEKTOB

B coBpeMEHHOM CTPOUTENBCTBE OONBINENPOJICTHRIMUA TIPHHSITO
CUHUTATh 371aHHSI U COOPYXKCHHS, MMEIOIINE KOHCTPYKITHUU C TPOJICTaMU
18 M u Gonee (11 OOBEKTOB IpaXkKIAHCKOTO Ha3zHaueHus1), 30 M u Oosee
(1 IPOMBIITIEHHBIX 0OBEKTOB) MO0 MMEIOIIIHe KOHCOTb 9 M 1 Oortee.

Ipu 5TOM, KaK TPaBUIIO, PeUb UJIET O KOHCTPYKIUSIX MTOKPBITHSL.
U B cBs3u ¢ TpeOOBaHUEM OTCYTCTBHUS HMPOMEKYTOUYHBIX OMOP TaKO-
BbIe OOBIYHO MPOEKTHPYIOTCS OJHOMPOJCTHBIMU: B MPOMBIIIIICHHOM
CTPOMTENLCTBE — 3TO, HATIPUMEP, CYJ0-, aBUA- U aBTOCOOPOYHBIC TIe-
XM, TOTJa KaK B TPAXKIAHCKOM — 37[aHUsl BOK3aJIOB, KPBIThIE KOHIIEPT-
HBIC WM CIOPTHBHBIC apeHbl. [IpU CTPOHUTENBCTBE TAKHX OOBEKTOB
WMEHHO BO3BEJICHUEC MOKPBITHI SIBISICTCS HAUOOJIEEe CIIOKHBIM, OTBET-
CTBEHHBIM M PECYPCOEMKHUM ITPOIIECCOM.

Mo craTtryeckoit cxeme pabOThI HECYIIMX KOHCTPYKITHN OOJbIiie-
MPOJICTHBIE TOKPBITHS 11EIECO00PA3HO Pa3/IeNaTh Ha OAIOYHBIC, PAMHbIC,
apouHble, 000JI0UeYHbIE, CKIIaUaThle, CTPYKTYPHBIE 1 BUCSYHE.

B 6anounpix MOKPHITHSAX OCHOBHBIC HECYIIHE KOHCTPYKIMU —
TUIOCKHE JTUOO MPOCTPAHCTBEHHbBIE, KAK MPABUJIO CTANbHBIC, 0ATOYHBIC
(bepMBI — pacKperUIeHsl B TIONEPEYHOM HANpaBlIeHUH MPOTOHAMH U B
psjie ClydacB JOTMOJIHUTEIBHBIMU CBA3SIMHU 10 BEPXHHM W HIDKHUM
nosicam. Cpeu BceX OOJIBIICTPONIETHBIX MOKPBITHI UMEHHO 0anou-
HbIe HanboJiee pacrpoCTPaHEeHbI U MPOCTHl B MOHTaxe. OHU OTJINYa-
IOTCSl IPOCTOTOM PacdyeTHOM cXeMbl (OTCYTCTBYET Paclop OT BEpPTH-
KaJIBHBIX HAarpy3ok), a Takke (B cllydae IIApHUPHOTO OIUPAHUS
dbepM) Majioli 4yBCTBUTEILHOCTHIO K ocaakaMm ornop. OCHOBHBIC ke
HEIOCTATKH TAKOTO KOHCTPYKTHUBHOTO PEIIEHHS — 3TO OTHOCHUTEIHHO
BBICOKHE YJIEIbHBIN pacxon ctamu (T/M%) u BbICOTa (EPM B KOHBKE,
nmocturaromas B psge ciydaeB 6—10 m. [IpuMeHsroTcss 6amodHbIe 10-
KpBITHSI IpU TpoJieTax He 6osee 110 m.
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Pamuvie OKpHITHS XapaKTEPU3YIOTCS, 110 CPABHEHHUIO ¢ 0aiou-
HBIMH, MEHBIIUMH MAaccOi M BBICOTOW OCHOBHBIX TOPH30HTAJIBHBIX
HECYIIUX 3JIEMEHTOB, OOJNbBIIEH JKECTKOCTBIO, HO M B TO XK€ BpeMs
OOJIBIIMMU IIUPUHOW TOAJICPKUBAIOIINX KOJOHH U IOJBEPIKEHHO-
CTHIO HEPaBHOMEPHBIM OCaJKaM OMOp U TeMIIepaTypHbIM nedopma-
usAM. Purenu pam nmpoekTHpyIOTCS B OCHOBHOM peLIeTYaTHIMU B BUJIE
CTaJIbHBIX U AE€PEBSIHHBIX ()epM, peske — CIUIOIIHOIO CEUCHHUS U3 KIlee-
HOU npeBecuHbl. OTAEIbHBIE paMHbIE JIEMEHTHI OBIBAIOT, KaK MIPaBU-
JI0, TUIOCKOCTHBIMHM, XOTSI BCTPEYAIOTC U MPOCTPAaHCTBEHHBIE, COCTO-
AlIMe U3 JBYX IUIOCKHX, COEIMHEHHBIX MEXKAY COOOH CBS3SMH, pam,
YTO 3HAYUTEIHHO MOBBIIIAET UX MOMEPEUYHYIO KECTKOCTh. B paMHBIX
KOHCTPYKLMSIX BO3MOXKHO PETyJIMPOBAaHUE PACUETHBIX YCHJIMM ITyTEM
MOJBECKH HApYXXHbBIX CTCH, YCTPOMCTBAa aHKEPHBIX OTTSDKEK Ha KOH-
COJISIX, 3aMBIKAHUS OMOPHBIX Y3JIOB IOCJE MOHTaXa 3JIEMEHTOB IIO-
KPBITHSI, TOABEMA WA OMYCKaHHsI OMOp, BHITMOA KOJIOHH B MpoIlecce
MOHTaXa, HATSHKEHHUsSI PACKOCOB M CTOEK PELIETKH M APYTUMH CIIO-
cobamu. [IpemHa3Hagar0TCs paMHBIE TOKPBITHSA TS TPOJIETOB 110 120 M.

OCHOBHBIE HECYIIHE IEMEHTHI B COCTABE aPOUHbIX TIOKPHITUIL —
CTaJIbHBIE (pelleTyaTsle) W JepeBsSHHbIE (B TOM YHCIE CIUIOUIHOTO
CeueHMsl) apKku — OBIBAIOT JBYX-, TpeX- U OectiapHupHbIMU. [locnen-
HUE — HauMEHEe MaTepHATOeMKH M Je(OpMaTUBHBL ApOUYHBIE IO-
KPBITHSI MEHEE MacCHUBHBI, YEM PaMHbIE U OaJIOUHBIE, HO OOJee CI0XK-
HBl B M3TOTOBJIEHMH M MOHTaXe. Bce THUIBI apoK BecbMa UyBCTBH-
TEJNIbHBI K HEPaBHOMEPHOH Harpyske, TeMIIepaTypHbIE e KoJeOaHHs
BOCIIPHHUMAIOTCS UMH TI0-Pa3HOMY: B JBYXIIAPHHPHBIX U OecHIapHHp-
HBIX BO3HHMKAIOT COOTBETCTBYIOIINE YCHIIHUS, B TPEXIIAPHUPHBIX — HET.
IIpuHATO CUMTaTh, YTO JUIA apOK SABJSIETCS ONTHUMAJIBLHBIM: BBICOTA —
1/4-1/6 npornera, oyepTaHue — TaKoe, IPH KOTOPOM TFeOMETPHYECKas
OCh COBIAJIaeT C KPUBOW MABJICHHUSA OT MOCTOSHHOW Harpysku (auis
MOJIOTUX apOK — KPYTOBOE, JJISi BBICOKUX — CTPEIbUaToe W T. II.).
BricoTa pemeTd4aTtoro u CIJIONTHOTO CEYeHHWH apoK NMPUHUMAETCS B
npenenax 1/30—1/60 u 1/50-1/80 mposieta COOTBETCTBEHHO, TOT/AA KaK
3Ha4YeHHUE nocjeHero o0bYHO He npesbimaeT 200 M.

Ilon obonoyeynvivu Hambonee HYACTO MOHMUMAIOTCS JKECTKHE
MIPOCTPAHCTBEHHBIC, TOHKOCTEHHBIE MMOKPHITUS: BEPXHSIA U HIDKHSSA MX
MOBEPXHOCTH KPUBOJIMHEHHBI, a PACCTOSHUE MEXIy HUMH (TONIIMHA
0001104KH) He npeBblmaet 1/20 HauMEeHbIIEro U3 paanycoB KPUBHU3HBL
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JlaHHOMY THIy TIOKPBITHH CpeIy BCEX IPOYMX COOTBETCTBYET
HamOopIIee pa3sHoOOpa3ue BO3MOXKHBIX APXUTEKTYPHO-KOHCTPYK-
THBHBIX pemeHui. [Ipu 3ToM orpaHnveHue 1o BeIHYHHE TepeKphIBa-
€MOro 000JOYEYHBIMH TOKPBITHSIMUA TpOJieTa 3aBUCHT OT MX KOH-
CTPYKTHUBHOTO peEIICHHsI U OTOMY BapbUpPYeTCs B BECbMa IIUPOKHX
npenenax. Hecyiye KOHCTPYKIMU TaKMX MOKPBITHH M3TOTABIMBAIOT
U3 CTaJIH, PEBECUHBI, B TOM YHCIIE KICCHOMH, a Takke COOPHOTO M MO-
HOJIUTHOTO XKene300eToHa. O00I09KH MOTYT OBITh HYJIEBOH, TOJIO0XKH-
TEJIBHOW ¥ OTPHULIATENILHON rayCcOBOW KPUBU3HBI: HanOojee TUIOBbI-
MU TIpUMEPaMH COOTBETCTBEHHO SBJISIOTCS IUJIMHIPUIECKUE 0007104-
KH, KyroJja 1 000J104kH B (hopMe TurepOOTUIeCKOro mapadoiona.

B cBoro ouepenp, Kymoina KOHCTPYKTHBHO MOTYT OBITH pasfe-
JIeHBI Ha peOpHUCThIe, peOPUCTO-KOMBIEBBIE U ceTyaThle. PedpucThie
COCTOSIT W3 paJuaibHO PACIONIOKECHHBIX ILIOCKHX (depMm (pedep),
apHUPHO COCAWMHCHHBIX IO BBICOTE CHUCTEeMOM IMONCPCYHBIX KOJIbIIC-
BBIX TOSICOB (KOJIEI); PH 3TOM KOJIbIIEBBIE MPOTOHBI, 00JIaAa0IIHE,
KaK TMPaBUIIO, MAJIOH XKECTKOCTHIO, Ha aedopmanuio pedep BIHSIHUS
NpaKTHYECKH HE OKa3bIBaIOT. BepxHue mosca Takux depm imdo y3ibl
9TUX TOSCOB (B cllydae MHOTOTPAHHBIX KYIIOJIOB) MPOEKTUPYIOTCS
BIIMCAaHHBIMU B TIOBEPXHOCTh BpallleHUs (HampuMep, B chepruieckyro
WM mapabonnueckyio). B peOpucTo-KOoNbIEBBIX KyIOIax KOJNbIEBbIE
HPOTOHBI COSIUHSAIOTCS ¢ pedpaMu JKECTKO, NMPH ITOM YCWIUS B TO-
CIIEIHUX 3HAYMTENIFHO CHIDKAIOTCS PAa3rPyKAIOIMM BIUSHAEM KOJIEIL.
Ceryatble Kymojia O0pa3yrOTCsl BKJIFOUEHHUEM BO BCE MaHENIU pedOpu-
CTO-KOJIBIIEBLIX KYIIOJIOB JOIMOJTHHUTEIIBHBIX CBH3eﬁ, YTO MPUBOAUT K
emle OoNbIIEeMy YBEJIMYCHHUIO KECTKOCTU CUCTEMBI U YIYYIICHUIO €€
paboTHl HA HECUMMETPHUYHBIE Harpy3ku. Ecim Hermosorue Kyrmosa siB-
JSFOTCSL 0€3pacropHBIMUA CHCTEMaMHM, TO TIOJIOTHE — PAaCHOPHBIMHU:
OJICMCHTBI HM)KHETO KOJIbIa HMCIIBITBIBAIOT PACTAXKCHUC, & BEPXHETO —
cxartue. [Ipy HeCUMMETPUUYHBIX HArpy3Kax BEpXHEE KOJbIO JOMOJ-
HUTEJIBHO TIOJBEPTaeTcs KPYyUSHUIO, YCUIIHS OT KOTOPOTO TeM OO0JIb-
nre, yem OoJibllie AUaMeTp Kosbla. HikHee KObLo NpOeKTUPYETCs C
ONMPaHUEM Ha CTEHBI MJIH OTJEIbHBIE TUIOHBI.

Crraduamvimu HA3BIBAIOT TPOCTPAHCTBEHHBIE MOKPBITHS, CO-
CTOAIHUE N3 MMOBTOPAIOMINXCA IIJNIOCKUX TOHKOCTCHHBIX B3aMMHO II€pEC-
ceKaroIuxcs WMt (peke GepMm), OMUpAIoIIUXCs M0 KpasM Ha JHa-
(bparMbl )KECTKOCTH. YTOJI HaKIOHa (GopMOOOpa3yIOUINX HIEMEHTOB K
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ropu30HTY 00BI9HO cocTaBisieT He MeHee 30°. Ilo cratndyeckoit cxeme
TaKue MOKPHITUS MOTYT OBITh OaJOYHBIMU, PAMHBIMU U apOYHBIMH.
B n1MTHOM HCHONHEHUH MX TOJIIUHY, BBICOTY U IIMPHUHY TpaHell co-
OTBETCTBEHHO mpuHUMaroT He Menee 1/200, 1/10 u 1/5 mponera. Ilpu
9TOM CKJIafyaThle, PaBHO KaK M MPOYHE PaccMaTpUBaeMble TIOKPBITHS,
32 HUCKJIIOYCHHEM BHCSYHMX, MOTYT OBITh BBIYLICHBI 3a MpPeAeibl
KpaiHuX omop ¢ o0pa3oBaHHMEM KOHCOJIBHBIX cBecoB. IlnmuTHbIE 37€-
MEHTBI CKJIaJOK BBIIOJHSAIOTCS KaK B MOHOJIUTHOM (TIO3BOJISIOIIEM
HEepPEeKPBIBaTh OOJNBIINE TIPOJICTHI), TAK U B COOPHOM, B TOM YHCIIC
NpeBapUTEIbHO HAMPSHKEHHOM, Kelle300eTOHe: TakK, 3a pyoexoM 0o-
Jiee PACIPOCTPAHEHBI MEPBbie (YroJl HAKJIOHA UX TpaHel OOBIYHO HE
mpeBbIaeT 35°, 9ToObl 00eCNednTh BO3MOXKHOCTH OETOHHPOBAaHUS
0e3 nBOIHOI omanyOKu); B Hallei cTpaHe — BTopsie. OCHOBHBIM ITpe-
MUMYIIECTBOM CKJIJIOK Iepe 000I0UKaMHU SIBISICTCS MPOCTOTa (hOPMBI
M, COOTBETCTBEHHO, MPOCTOTa U3TOTOBJICHUS, B TOM YHCIIE B 3aBOJ-
ckux ycioBusix. [Ipu 3ToM HeOOIbIIME B TIOCIEAHEM cilydae rabapu-
ThI COOPHBIX 3JIEMEHTOB, yIOOHBIE AJISl XpPAaHEHUS! U TPAHCIOPTUPOBA-
HUsI, 00ecreurBalOT TaKKe BO3MOXKHOCTH MOTOYHOIO MOHTaXa 0e3
YKPYIHUTENBHON cOOpku u moamocTeid. [IpuMeHstoTcesl ckiaayatbie
MOKPBITHS, KaK MPaBUIIO, TIPH MpoJjieTax He 6onee 60 M.

CmpyxmypHbie TIOKPBITHSI, BCe OoJiee Y4acTO NpHMEHsSIEMbIC B
nocjegHee BpeMsi, — 3TO IPOCTPAHCTBEHHBIE IEPEKPECTHO-CTEPIK-
HEBBIE HEPa3pe3HbIe M JKECTKHE BO BCEX HAIIPABIICHUSX CHCTEMBI U3
MHOTOKPATHO IOBTOPSIOIIMXCS KOMOMHAIMK TPyO JIMOO WHBIX TPO-
¢duneit (MHOW B cpefHeM N0 3 M) M Y3JOBBIX (pacOHOUHBIX, JIMOO
HIAPOBBIX DJIEMEHTOB, COEJMHEHHBIX Ha BBICOKOIPOYHBIX OONTaxX.
B kauecTBe OCHOBHOTO KOHCTPYKLIMOHHOT'O MaTepHaja CTPYKTYyp, Kak
NPaBUIIO, UCIIOJIB3YETCS! BHICOKONIPOYHAsS CTallb, PEXKE — aJIIOMUHUHN U
rutacTMacchl. M3 Hanbosee pacrpoCTpaHEHHBIX KOHCTPYKTHBHBIX TH-
moB cTpykryp MoxkHo Ha3BaTh «LI[HUMCK», «MAPXWy», «Kwucmo-
BOJICK» U «bepnuuy. B oTiHume OT TpagWIMOHHBIX METaTHYECKUX
0aJOYHBIX W PaMHBIX KOHCTPYKLUHUH MOKPBITHH, CTPYKTYpHBIE XapaK-
TEPU3YIOTCS MEHBIIMMH MaTepHajJOeMKOCTBIO, TpyAo3aTpaTaMu 3a-
BOJICKOTO W3TOTOBJICHUS] COCTaBJISIFOIIUX 3JIEMEHTOB, a TaKXke OO0JIb-
el SKOHOMHUYHOCTBIO UX JIOCTAaBKH Ha 0OBEKT, COOPKH B YKPYITHEH-
HBIE OJIOKH W MX TOCIIEAYIOIero MoHTaxa. CTpyKTypaMu MOTYT OBITh
MEePEKPHITHI TposeThl 10 200 M.
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B 6ucauux NOKpBHITHSIX OCHOBHBIMU HECYILIUMH 3JIEMEHTAMHU SIB-
JSIOTCS M3TOTaBIMBaeMble U3 BBICOKONPOUYHBIX CTajlel u paboTarouiue
UCKIIIOUUTENBHO Ha pacTshKeHue rMOKue BaHTHI (B BUE KaHATOB WIIN
apMaTYpHBIX CTEpXHeW) MO0 TOHKOCTEHHBIE JIMCTOBbIE MEMOpPAaHBI.
Bo3MoHBIE apXUTEKTypHO-IIJIAHUPOBOYHBIE U KOHCTPYKTHUBHBIE pe-
HICHUS] BUCSYMX MOKPHITHH BecbMa MHOTOYHCIICHHBI. Tak, Hampumep,
PacIoNoKEHNE BAaHT MOXET OBbITh KaK HapaJulelbHbIM, TaK U Paiu-
ANBbHBIM; OHH MOTYT OBITh 3alPOEKTUPOBAHBI B BUIE CETEH, a MOTYT —
B BHJE BUCSYUX (epM miau 6anok. Takue MOKPBITHUS 00ECIICYHBAIOT
HAaWIy4IINe YCJIOBHUS aKyCTHUKH, BUOMMOCTH M OcBelleHHOcTH. Kpome
TOr0, Kak BAaHTOBBIE, TAK M MeMOpaHHbIC BHCSYHE MOKPHITHS BBITOIHO
OTJIMYAIOTCS OT PaHee PACCMOTPEHHBIX, BHIIOJIHEHHBIX B METAILIE: B pac-
TSHYTHIX 21eMeHTaX 3 PEKTHBHEE HCTIONB3YeTCs TUIONIA b HOIEePEIHOrO
CEeYEHHMs, YTO 0OeCIIeYrBaeT MaJIyl0 MacCy HECYLIMX KOHCTPYKLMIL; BaH-
TBI 1 MEMOpaHBbI, CBOpauMBacMbIC Ha 3aBOJIaX COOTBETCTBEHHO B OyXTHI H
PYJIOHBI, K TOMY K€ BeCbMa yZOOHBI IPH TPAHCIIOPTHPOBKE U MOHTAXE,
He TpeOyroLIeM NPUMEHEHNS HU JIECOB, HU MTOAMOCTEH.

OnHaKO BUCSYMM TTOKPBITHSIM TPUCYIIA U HEKOTOPBIE KOHCTPYK-
THUBHBIE HEIOCTATKU: IOBBIIICHHAs Ae()OPMATUBHOCTD (BaHThl U MEM-
OpaHbl MOTYT CBOOOJIHO U3MEHSATH CBOIO HadallbHYIO (opmy); He0OXo-
JUMOCTh YCTPOMCTBA CIELHUAIbHBIX KOHCTPYKLUHMH Ui BOCHIPHSATHSA
PacTOpHBIX YCUJIMHA OT PaCTAHYTHIX HECYIIMX 3JIEMEHTOB, YTO HEraTHB-
HO CKa3bIBaeTCi Ha CTOMMOCTH TOKPBITHS B I1I€JIOM; BO3HHUKAIOIIas B
psine cilydaeB TPYAHOCTh OTBOJIA BOJBI C TIOKPHITHA. Bucsuue mokpbI-
TUSL SIBJISIOTCS HawOoyiee MEPCIEeKTHBHBIMU B TUIAHE MEPEKPBITHS
OOJIBIINX MPOJIETOB, MOCKOJIBKY C YBEJIMYEHHEM MPOJIETa 3KOHOMUY-
HOCTh TIOKpPBITHS B JIaHHOM CIIy4dae TOJBKO JIMIIb BO3PAcTaeT, BBUAY
TOTO, YTO MAacca HECYLIHX KOHCTPYKLHH BCE PaBHO OCTAETCsl OTHOCH-
TenpHO Majoi. [loaTomy cnenmpuvecknx OrpaHWYeHUi N0 BETMYHHE
NEePEKPHIBAEMOTO TPOJIETA ATl TAKUX NOKPBITHI TOKA HE BBISIBIICHO.

ITokazarenbHBI pe3yNbTaThl WCCIEIOBAHUNA HEMEIKUX YUEHBIX
O. brorraHepa n X. lllTeHkepa, ycTaHOBMBIIMX TI'paHMLBI OOJacTel
HanboJiee 4acToro M paldoOHAIbHOTO MPUMEHEHHUS Pa3iIMYHbIX KOH-
CTPYKTUBHBIX THIIOB IMIOKPBITHI B JTUANa30HE MEPEKPHIBAEMBIX TPOJIC-
TOB OT 5 710 500 M (puc. 2.1).
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Puc. 2.1. I'panuitsr oGmacreit
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KOHCTPYKTHUBHBIX TUIIOB TIOKPHITHH
T10 BEJTMYUHE ITEPEKPHIBAEMOT0 TIpOJIeTa
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OTtedecTBEHHBIE CIIEIUAIMCTHI YACNSAIOT BHAMAHHE BOIPOCaM
paIOHANIBHOTO TMPOSKTUPOBAHUS KOHCTPYKIUH OOJBIICIPOIECTHBIX
MOKPBITUH 31aHUN U coopykeHui. Tak, Hampumep, B.A. MakcuMeHKo
u H.H. HukoHOBBIM pa3paboTaHa OpUTHHAIBHAS aHAIUTHYCCKAs Me-
TOAMKA OMPEJCICHUS] SKOHOMUYHBIX MapaMETPOB UX apXUTEKTYPHO-
KOHCTPYKTHUBHBIX PEIICHHU, OCHOBaHHAS HA COTIOCTABICHUH YIEIbHO-
o pacxofila OCHOBHOTO CTPOMTEIBHOIO MaTepHaja HEeCyIIUX KOH-
CTPYKIHH C MUIOIAABIO IEPEKPHIBAEMOTO MpocTpaHcTRa (puc. 2.2).
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OT €ro IUIoMmaIn S
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Bce 00o03HaueHHBIE 0COOEHHOCTH KOHCTPYKTHUBHBIX PEIICHHUN
OOJIBIICTTPOICTHBIX 3JaHHUI U COOPYKCHUH BIIMSIOT HA TEXHOJOTHIO
WX BO3BEJCHUS W JIOIDKHBI YUUTHIBATHCS MPH COOTBETCTBYIOLIEM Op-
TraHU3aI[MOHHO-TEXHOJOTHYECKOM POCKTHPOBAHHH.

2.2. O01mue NPUHIUIBI OPraHU3alUH
U NIPOM3BO/JICTBA PadoT

T'oBopst 00 OpraHU3aITMOHHO-TEXHOJIOTHYECKUX OCOOCHHOCTSIX
BO3BEJICHHSI OOJBIIETIPONICTHRIX 3MaHUH W COOPYXKEHHH Cclexyer
UMETh B BHIY, YTO COOTBETCTBYIOIICH CHEIM(UKON OTIMYAIOTCS B
OCHOBHOM JIHIITH TPOIIECCHI, CBSI3aHHBIE C BO3BEICHUEM KOHCTPYKIUH
MOKPBITHA TaKUX OOBEKTOB, MPOYME XK€, KaK MPaBHUIO, WIACHTUIHBI
MOJAO0OHBIM TIpOlIecCaM MPU CTPOUTENLCTBE 3[aHUNH U COOPYKEHUU C
nponeramu meree 18-30 M. HecMoTpsi Ha KOHCTPYKTHBHYIO Bapua-
TUBHOCTH O0OBEKTOB, HAMOOJIEEe YacTO WX MOKPHITHS BCE K€ MOHTHUPY-
I0TCSI, a HE BBIMONHSIOTCS B MoHonuTe. [loaToMy cnennduky Bo3Be-
JIEHUS] OOJBIIEITPOIETHBIX 3[JAHII U COOPYKEHHH PACCMOTPHUM C TOY-
KM 3peHUs] PUMEHEHHS COOTBETCTBYIOIIUX METOJOB MOHTa)kKa KOH-
CTPYKILIUI1, IPY30II0AbEMHOM TEXHUKHU U TEXHOJIOTHUECKON OCHACTKH.

Bonbmme rabaputel cOOPHBIX HECYIIMX KOHCTPYKIMHA OOJIbIIIe-
TIPOJIETHBIX MOKPBITUI UCKIIOYAIOT BO3MOKHOCTh UX JOCTaBKH C 3aBO-
JIa-U3rOTOBUTENS HA OOBEKT B IETIOM BHJE, B CBSI3U C YE€M OHA OpraHU-
3yeTcs TPaHCIOPTA0ENbHBIMH YaCTSMH — OTIPABOYHBIMH MapKaMHU.
Orto 00s1yHO 1/2—1/8 yYacTh KOHCTPYKIMH JUOO OTAEIBHBIE €€ dJie-
MEHTBI: CTEP)KHHM, BaHThl B OyXTaX, PYJIOHHbIE 3arOTOBKH U T. JI.
Ha oObexTe k€ B TOM WM WHOM BHJIE OPTaHMU3YIOTCS ILIOMIAJIKA
YKPYITHUTENLHON COOpPKH, OCHAIIIEHHBIE KOHIYKTOPaMH, CBAPOYHBIM,
KOHTPOJIBHO-U3MEPUTENBHBIM U JPYTMM HEOOXOAMMBIM 000pYI0Ba-
HHUEM, Ha KOTOPBIX U3 HOAOOHBIX COCTABISIOMINX POPMHUPYIOTCS MOH-
TaXXHbIE OJIOKH — FOTOBBIE HECYIINE KOHCTPYKIIMU WM MX YacCTH, OT-
MpaBiisieMble 3aTeM Ha MOHTaX. [Ipm HEOOXOIMMOCTH MOKET OBITh
OpraHU30BaHa CleUabHAas TPAHCIIOPTHAsI CHCTEMa C TeJeKKaMHu Ha
PENBCOBOM JIMOO MHEBMOKOJIECHOM XOJY JIISl JOCTABKH MOHTaXHBIX
OJIOKOB €O COOpPOYHBIX TUIOIIQJIOK B 30HY MOHTaXa, B PsJie CIIydacs
NocJIeJHHE MOTYT OBITh OOBEAMHEHBI C TaKOH CHUCTEMOW B €AMHBIN
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cOopouHblii KoHBeiep. Tak winM WHa4e, KOHCTPYKIHS, pa3Mepsl U
Macca OJIOKOB TpEeIBapUTENLHO AOMKHBI OBITH YBS3aHBI C OYEPEIHO-
CTBIO TIOCTaBKH Ha OOBEKT MaTepHasoB, MOIy(hadpUKaTOB M U3IENNH,
C KOHCTPYKTUBHOW CXEMOH MOHTHPYEMOTO 3/1aHHsI THOO COOPYKEHHS,
NPUHATON MOCIEN0BAaTEIbHOCTBIO MOHTaXa, 00S3aTeNbHO Y4YHUTHIBA-
IOIIEl CPOKM M TOPSZOK €T0 BBOJA B AKCIUTyaTAIIHIO, HATMYHEM U BH-
JIOM BCTPOCHHOT'O TEXHOJOIMYECKOTO O0OPYAOBAHUS U MHKEHEPHBIX
ceTelf, a Takke BO3MOXXHOCTAMH MOHTQKHBIX KPaHOB JHOO HHOU
CIENTEeXHUKHN TaHHOTO HA3HAYCHHUS.

Pa3mepsl paccmarpuBaeMbIX 0OBEKTOB CTPOHUTENBCTBA B TUIAHE
OYCHb BEJIMKU M B OOJBIIMHCTBE CIIy4aeB MPEBOCXOAAT PaIUyChl JICH-
CTBHSI OT/AEIBHBIX MOHT@KHBIX KPaHOB. DJTO, a TaKXKe 3HAYUTEIbHAsS
Macca MOHTaKHBIX OJIOKOB TIPHBOJST K TOMY, YTO Ja)X€ B CIy4ae MOH-
Taka OOJIBILETIPONIETHRIX (epM, apOK, CTPYKTYp M MPOYHUX KOHCTPYK-
U ITyTeM TOPH30HTAJIHHOTO HapallMBaHWS YacTsSIMHU, HE TOBOPS YKe
00 UX MoJbeMe Ha YPOBEHb MOHT)KHOTO TOPH30HTA IIEITMKOM, HEPEAKO
MPUXOJUTCS HCIIOJIb30BATh HE OJINH, a JIBa M 0OJIee TSHKEIBIX CaMOXO/I-
HBIX TYCEHHYHBIX CTPEIIOBBIX JIHOO0 OAllIeHHO-CTPENIOBBIX KpaHa. B psie
CITly4aeB MOXeET OBbITh OOOCHOBaHO MapHOE MCIIONB30BAHUE CTAI[IOHAP-
HBIX TPY30MOJBEMHBIX MEXaHM3MOB: MOHT&XHBIX MauT, CTPEN, IIEeB-
POB, TOPTAJIOB, TUAPABINIECKUX TTOJHEMHUKOB U T. II.

MoHTax OOJBIIETPOJIETHBIX MOKPBITHNA TaKkKe OTJIMYaeTcs Mo-
BBIIICHHBIMU TPEOOBAaHHUSAMHU K COOJIOJICHHIO TEXHUKU 0E30MacHOCTH
n3-3a OOJBIION MApyCHOCTH W WHEPIMOHHOCTH MOHTHPYEMBIX KOH-
CTPYKIMI; HEOOXOUMOCTBIO X PacKpy)KaJIMBaHUS IOCIE YCTAHOBKU
B MPOEKTHOE IIOJIOKEHNE, OONBIINM KOJMYECTBOM KOHTPOJBHO-
M3MEPHUTEIHHBIX ONepaIfii B CBS3U CO CIIOKHOCTBHIO HABOJKH KPYTI-
HBIX MOHTQXHBIX OJIOKOB Ha OMOPHI U MOCJIEAYIONIEH BBIBEPKU UX TIO-
JIOKEHUS], B TOM 4rclie (B 0C000 OTBETCTBEHHBIX CITydasx) OIepariuii
M0 3aMePY MOHT@)KHBIX YCHJIMH B JIEMEHTaX MX KOHCTPYKLHA; HE0O-
XOJIMMOCTBIO TIPUMEHEHHS PEJIKO UCTIONB3YEMbBIX B OOBIYHOM MPaKTH-
KE CTPOMTENbCTBA BHJOB, & MHOIJAa W HHIAMBHIYAIbHBIX 0OOpa3loB
MallliH, MOHTaXXHOTO OOOPYZOBaHHMA M TEXOCHACTKU: BEPTOJIETOB-
KpPaHOB, KO3JIOBBIX, KAOEIBbHBIX KPAHOB, CAMOXOIHBIX YCTaHOBIIHKOB,
JOMKpPATHBIX CHCTEM, MEPEABIKHBIX BPEMEHHBIX OI0p, OalaHCHUPHBIX
TpaBepc OONBLION rPy30M0IBEMHOCTH U T. 1.
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B 3aBucuMocTH OT HampaBlIeHUs Pa3BEPTHIBAHUS MOHTAKHOTO
mporiecca OOJBIICTPOICTHBIC KOHCTPYKIIMH PSIMOYTOJIBHBIX B TUTAHE
3IaHUH MOTYT MOHTHPOBATHCS JINOO TPOJOIBHBIM METOJIOM, T. €. TI0-
CJIeIOBATEIBHO TpOJIeTaMH, MO0 TonepeuHbiM. locnenuuii ObiBaeT
palMoHaJIeH: TIPU BBOJIC 3[aHUS B AKCIUTYyaTallMIO OTACIBHBIMU CEK-
IIASIMH, BKJTIOYAIONITIMH BCE €TI0 MPOJIETHI; TIPH HUCIIONH30BAHUN MOH-
TaXXHBIX KPAHOB ¢ OOJIBIIMM PAJMYCOM JIEHCTBHS, C TeM 4TOOKI OoJiee
MOJIHO MCHOJB30BaTh WX BO3MOXHOCTH Ha KaXKJIOM CTOSHKE; IMpH
HEOOXOAMMOCTH WM TIeJIECO00Pa3HOCTH TIEPEMEIICHHS KPAaHOB TTOTIe-
pPEeK TPOJIETOB, YTO MOXKET UMETh MECTO IPH BO3BEICHUU OECKpaHO-
BBIX OJIHO3T&)XHBIX MPOMBIIUICHHBIX 3JaHHUN, KOTJa TaKUM 00pa3oM
obecrneunBalOTCd HAWMEHBIE TpeOyemble 3HAYSHHS] TEXHUYIECKHX
XapaKTePUCTUK KPAHOBON TEXHUKHU.

B nensx cokparieHnus npoJoHKUTEIFHOCTH CTPOUTEIHCTBA MOH-
Tak OOJBIIETPOTIETHBIX 3AHUHA U COPY)KEHHH BBITSHYTBIX KOH(UTY-
paiuii 11es1eco00pa3HO OCYIIECTBISATh OJHOBPEMEHHO B JIBYX HallpaB-
JICHUSIX: OT CEPEeNUHbI K Topuam. [Ipu 3ToM Kakablil U3 IBYX HE3aBU-
CHUMBIX TIOTOKOB JIOJDKEH 00CITY>KHBATHCSI CBOMM KOMIUIEKTOM MAIIIHH.
[Ipu opraHuzamuu MOTOYHOTO CTPOUTEIHCTBA 3HAYUTEIBHBIX IIO
IJIOMAN 3[aHUA M COOPY)KCHHH HUX pa30MBAlOT HA MOHTaXKHBIC
YYacTKH, a TIOCJIeIHUE, B CBOIO OYepeah — HA MOHTa)XHBIE 3aXBATKH.
Pasmepnl ydacTKOB M 3aXBaTOK YBSI3BIBAIOT C OOBEMHO-ILIAHHPO-
BOYHBIMM M KOHCTPYKTHBHBIMH PEHICHUSIMH BO3BOJUMOIO OOBEKTA,
TPYAOEMKOCTHIO MOHTaXa, HEOOXOAUMBIMHA M UMEIOIIUMHUCS B PacCIio-
PSOKEHUH TOAPSTHON OpraHu3aliy TUTIAaMHU, KOJTUYECTBOM M BO3MOX-
HOCTSMU CTPOMTENBHBIX MaIllMH, OOOPYJOBaHWUS M MOHTaXKHOU
OCHACTKH (OCOOCHHO 3TO KacaeTcsl CPEJICTB BPEMEHHOTO KpPEIUIEHUS U
BBIBEPKHM KOHCTPYKIUN: KOHIYKTOPOB, PACIIOPOK H T. II.), YHCICHHO-
KBaJIM()UKAIIMOHHBIM COCTaBOM OpHTrajbl MOHTa)KHHKOB, O0COOEHHO-
CTSIMH BBOJIa OOBEKTa B IKCILTYyaTaI[UI0 M CPOKAMHU C/IaYll CMOHTHPO-
BaHHBIX SUEEK KapKaca IOJ IPOW3BOACTBO IMOCIEAYIONIUX padoT,
a TAK’K€ MECTHBIMH YCIOBUSMHU CTPOUTENHCTBRA.

Taxk, mpu BO3BeIEHUH OOJBIIETIPOIIETHBIX IIEXOB KPYITHBIX MPO-
MBIIIEHHBIX TPEANPUSATHH B Ka4eCTBE MOHTAKHBIX YIACTKOB HEpe-
KO Ha3Ha4yaroT OT/EJIbHBIC TeMIIepaTypHbIe OJIOKH (IO 3aBEepIICHUU
OCHOBHBIX MOHTQ)XXHBIX pa0OT B HUX OOBIYHO MOYXHO Ha4WHATh yCTa-
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HOBKY TEXHOJIOTHYECKOTO OOOPYAOBaHMS, MPOKIAIKYy HH)KEHEPHBIX
CeTel M OTJCNIKY MOMEIIEHHIT), & B KAYECTBE 3aXBAaTOK — IPYIIIEI COB-
MECTHO PACIOJIOXKEHHBIX TUIOBBIX SYEEK: HA BCEX CTAAMSIX MOHTaXa
MPUHATas KOH(PUTYpalus y4aCTKOB M OCOOCHHO 3aXBaTOK JOJDKHA
o0ecreunBaTh YCTOMYUBOCTh M T'COMETPHUYCSCKYH) HEU3MEHSEMOCTh
paHee CMOHTHUPOBAHHBIX KOHCTPYKLIMM.

B 3aBucHMOCTH OT BO3MOXKHOW M II€JIECOOOpPA3HOW CXEMBI U
CTEIMEHU COBMEIIEHUS MPOIIECCOB BO3BENIEHUS MOJ3EMHBIX, HECYLIUX
U OrpaKJAlOLIMX HAA3EMHBIX KOHCTPYKLHHA, MOHTa)Xa OCHOBHOTO
TEXHOJIOTHYECKOT0 000pYJOBaHUS M MOCIEAYIONMX PadOT CTPOH-
TEJIBCTBO OOJIBIICIIPOICTHBIX MPOMBIIUICHHBIX 3JaHHA MOXET OBITh
OpPTaHW30BaHO OTKPHITHIM, 3aKPBHITBIM, COBMEIIEHHBIM JTHOO KOMOWH-
HUPOBAHHBIM METO/IAMH.

OTKpBITBIA METOJI 3aKJII0YaeTCsl B TOM, YTO BHAuaje BBIMOIHSI-
10T BC€ padOTHI MO BO3BEIEHUIO HAa MOHTa)XHOM ydJacTke (a B psie
CIy4YacB €ro OTOXKIECTBISIOT CO BCEM 3JaHHEM) MOA3EMHON YacTH,
a3areM, IOCNe IUIAHUPOBKU IUIOIIAJKH U YCTPOIMCTBA BPEMEHHBIX
MyTe JBUKEHUS COOTBETCTBYIOIICH TEXHHKH, MOHTHUPYIOT KOH-
CTPYKIIMH, B TOM YHUCIJI€ OOJBIIETIPOJIETHEIE, HAJ3EMHON, yCTaHABIIH-
BalOT TEXHOJOTUYECKOE 000PYAOBaHNE, IIPOKIAABIBAIOT HHKEHEPHBIC
CETH U BBITOIHSIIOT OT/ICJIOYHbIC PAOOTHI.

IIpu 3aKpbITOM METO/E HAa KaXKJIOM MOHTa)KHOM y4YacCTKE BHaya-
Jie BBITIOJHSIOT 3€MJISTHBIE PaOOThI U BO3BOIAT (PyHIAMEHTHI TOJ| OC-
HOBHBIE HECYIINE KOHCTPYKIIMH, MOCIIE YE€TO BBIMTOIHSIIOT UX MOHTaX.
ITo oxoHuaHMM ATHX PabOT yKe BHYTPH 3[aHUS pa3padaThIBAlOT KOT-
JIOBAaHbI, YCTPAWUBAIOT (PYHIAMEHTHI IO/ BCTPOEHHBIE KOHCTPYKIIUU
(Hampumep, 3TaXepKH) U TEXHOJOTHYECKOe 0OOpYAOBaHHE, a TAKXKe
AJIEMEHTHI TIOJ[3EMHOTO XO3SHCTBa (TEXHWYECKHE TMOMEIICHHS, TIPO-
XOJTHbIE KaHaJbl, KOJUIEKTOPHI H T. I1.); 3aT€M MOHTHPYIOT 3TH KOH-
CTPYKIIMH M O0OPYIOBaHHWE W MPOU3BOAAT IMOCIEAYIOUIHME PaOOTHL
JlaHHBIN MeTOJ OCOOCHHO palMOHAJIEH, eclid (DYHIaMEHTHI MO TeX-
HOJIOTHYEeCKOe 000py/IOBaHHME 3aHHMAIOT 3HAYUTEIHHYIO 4YacTh ILIO-
maJeil MpoJIeTOB 37aHMUs, a CETh MOA3EMHOTO XO3SiCTBa BeCchMa pas-
BUTA, YTO IMPH MPOU3BOJICTBE PA0OT OTKPBHITHIM METOJIOM HEH30ekKHO
MPUBOAMIO Obl K COCPEOTOYCHHIO HAa OTPAHUYCHHBIX yYaCTKaX HMX

¢poHTa OOJIBIIOTO KOJIHYECTBA TPYJOBBIX M MaTepHAIbHO-TEXHU-
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YECKUX PECypCOB, YBEIHMUCHHIO KOJMYECTBA BBIHYKICHHBIX OPraHU-
3aIIMOHHO-TEXHOJOTHUECKUX TEPEPHIBOB M MPOU3BOJCTBEHHBIX OMac-
HOCTEH. 3aKpBITBIIl METOJ] TIO3BOJISIET, PACCPEAOTOUUB PAOOTHI, TOBBI-
CUTh UX TEMIIBl U JOOHUTHCS OOJNbIICH CTENIEHH COBMEIICHUS BO Bpe-
MEHH, a TaK)Ke CHU3UTH PacxXo/bl Ha MEXaHU3alHUIo padoT 3a cyeT 0o-
Jee aapecHOro moadopa M HMCIOJIB30BAHHS €€ CPEICTB, BBUIY UETO,
HanpuMep, CUTYalllHt, KOT/Ia TSDKEJbIe KpaHbl C BBICOKOW CTOMMOCTBIO
9KCIUTyaTalliy MPUXOAUTCS UCIOIB30BATh HA MOHTAXXE OTHOCHTEIBHO
JIETKUX HerabapUTHBIX KOHCTPYKIIMH, TPAKTUYECKH UCKITFOYAFOTCSL.

[Tpy coBMEUIEHHOM METOJIE yCTPauBaIOT OOIINH KOTJIOBAH TOJ
BCE KOHCTPYKIMHU TIOA3EMHON YacTH, 3aIyCKaIOT OMNEpEeKAIOIINM
HOTOKOM OETOHMpOBaHHME (YHIAMEHTOB MNOJ KapKac 3[JaHUs, a €ro
MOHTaX W OeTOHHMpoBaHHe (YHAAMEHTOB IOJ] 00OPYIOBaHHE M KOH-
CTPYKIHHU TIOA3EMHOTO XO3sICTBA COBMEIAIOT TaK, YTOOBI K MOMEHTY
cnaun (GyHIaMEHTOB MOA 00OpYyIOBaHHE MOHTaX KapKaca Ha COOT-
BETCTBYIOIIUX YYacTKaxX OBbLI TaKKe 3aKOHYCH M MOXKHO OBUIO OBl
NPUCTYIHUTH K MOHTaXY 000pYIOBaHUSI.

[Ipr KOMOWHUPOBAHHOM METOJNE TMPOJETH C OOJBIINM HACHI-
HICHUEM TEXHOJOTUYECKUM O0OpyIOBaHHEM U C Pa3BUTOH CETHIO
MOJI3EMHOTO XO3SHCTBA BO3BOJIST 3aKPHITHIM METOJIOM; MPOJIETHI, IJIe
CHUTYaIHs IPOTHBOIIOJIOKHA, — OTKPBITHIM.

OnHako, KaK MpaBuiIo, OOJBIIETIPOIETHRIE POMBIIUIEHHBIE 37a-
HUSI BO3BOJSIT 3aKPBITHIM METOJIOM. JTO OOYCJIOBJIEHO TEM, YTO TaKOro
pO/ia CTPOUTENLCTBO TPEOYeT OOBIMHO OOJNBIINX CBOOOIHBIX ILIOMIAJIEH
JUISl OpPTaHW3allid CKJIAIUPOBaHHS WM YKPYIHHUTEIBHOH COOPKH KOH-
CTPYKIIMI; KpOME TOTO, MEPEKPHITHSI 00OBEKTOB TMOJ3EMHOTO XO35HCTBA
37[aHMs] MOTYT HE BBIIEPKaTh HArpy3Kd OT pabOTAIONIIMX CBEPXY TsDKe-
JIBIX CAMOXOJTHBIX KPaHOB, HCIOJIb3YEMBIX OOBIYHO Ha MOHTaKE KapKaca.

['0OTOBHOCTH MOHTQ)KHBIX OJIOKOB: JIMHEHHBIX, INIOCKOCTHBIX, ITPO-
CTPaHCTBEHHBIX — JIOJDKHA 00ecrieyrBaTh MUHIMH3ALHIO 00BEMOB BCIIO-
MOTATENIFHBIX U MOCIEMOHTAXKHBIX palOoT, ISl YeT0 HY)KHO CTPEMHUTHLCSI K
MaKCUMAJIbHO JOCTIKHMOH, C Y4€TOM KOHKPETHBIX MECTHBIX YCIIOBHHA,
CTerneHH yKpynHeHus. Tak, B psje CllydaeB B cOCTaB OJIOKOB Ooiiblie-
TPOJIETHBIX TTOKPBITHI BKITIOYAIOT JIEMEHTBI TEXHOJIOTMYECKOro 000py-
JOBaHUS U MHXEHEPHBIX CeTel BO3BOAMMBIX 00BEKTOB. llpu ykpymnHu-
TeNBHON cOOpKe 0c000e BHUMaHHE YIEISIOT 00eCeYeHHIO YCTOWINBO-
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CTH OJIOKOB B TIPOIIECCE MOHTaXKa, ISl Yer0 MPOHU3BOIAT X BPEMECHHOE
YCHIICHHE W OCHAIIAIOT JOTIONHUTEIBHBIME MTPUCTIOCOOICHUAMH, TIPETY-
NPEXIAIONIMMIA BOSHUKHOBEHHE OTACHBIX Me(hOpMAIlHii i HATIPSHKCHHUI.

Jlnis orpy3KH, pasrpy3kH, YKPYIMHHUTEIBHOW COOPKH M MOHTA-
’Ka OOJBIICTIPOIETHBIX KOHCTPYKIMHA MOKET ObITh 000CHOBAHO MPH-
MCHEHHE HE TOJIbKO CTPEJIOBBIX M OAIICHHBIX, HO TAKXKE KO3JIOBBIX
(puc. 2.3), Bepronet- (puc. 2.4) u kabenb-kpaHoB (puc. 2.5).

I
39491
—

32990 max

32990 max

40
Je

81000

Puc. 2.3. YHukasnbHbli ko3noBoi kpan YKII-100-81,
MPUMEHSBILUICS IPH MOHTa)e OOJIBILETIPOIETHBIX KOHCTPYKIIMH
nokpbIThst TeaTpa onepsl U Oanera B XapbKoBe

Puc. 2.4. Beproner-kpan Mu-10K ¢ nonosHuTENnsHON HIKHEH KaOMHOM
JUISL KOOPAMHALIMH TIPOLIECcCa MOHTaKa KOHCTPYKINI

54



& 7 25,500

4 5
' § , 79,300
73700 / a3
2 L Saa
3 P
1 0 a.000
Vel T T ] »
B rsgm
87m
a)
6 17 18 19 20
4 s [/ /
13 o |/ on L
fd VA
74 i
3 22
2 - 7
0)

Puc. 2.5. Cxema paboThI (@) U 3ammacoBKH KaHaTa (6) Kabenb-KpaHa
[PY MOHTa)KE BAHTOBOT'O TIOKPBITHS 3/[aHKs aBTOOYCHOTO apka B Kuese:

1 — rycennuHbIil KpaH; 2 — TsroBast jgebenka; 3, 14 — cTpeioBoi moaucacr;
4 — xoHIIeBast cexuus cTpensl; 5, 17 — Hecymuii kanat; 6, 19 — rpy3oBas
Kapetka; 7, 21 — MauTa HEMOABM)KHOU OTIOPHI; 8 — pacyajika MauThl;

9 — menTpanpHas OamrHs 3gaHusA; 10 — BaHTOBOE TOKPHITHE;

11 — KOHCTPYKIHS KOHIIEBOH CeKIMH cTpelbl; 12 — 6apabaH rpy30Boif
nebenxu; 13 — 6apabaH cTpenoBoit nedenku; 15 — 6apabaH TAroBoi neOenKy;
16 — TsroBeIi KaHAT; 18 — rpy30Boii kaHAT; 20 — MOBOPOTHAS TOJIOBKA,

22 — xproxoBas oboiima

PaboTbl BBIIONHAIOTCS KOMIUIEKCHBIMH Opurajgamu. Bonbie-
MPOJIETHBIE KOHCTPYKIIMM MOHTHPYIOT Ha MPOEKTHBIX JTHOO0 IPOMEXKY-
TOYHBIX BPEMEHHBIX ONOpax IIyT€M BEPTHUKAIBHOIO IIOIbEMA,
HAJBIKKON MO0 HapamuBanueM. [Ipu Topu30HTaIEHOM HapaliuBa-
HUH JIOCTaBJIsieMble HAa OOBEKT OTIPABOYHBIE MApPKH BBITOJHEE MOH-
TUPOBATh C TPAHCIIOPTHBIX CPEACTB, T. €. 6€3 MPOMEXYTOUHOIO CKJla-
JqupoBanus. IIpyu 3ToM TeMIIBI MOHTaXa U JJIOCTABKH U, KaK CJIEACTBUE,
3HAUEHUsS JKCIUTyaTallMOHHON MPOM3BOJUTEIBHOCTH COOTBETCTBYIO-
11el TEXHUKH, TOJDKHBI OBITh B3aUMOYBSI3aHbI.
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Br16op onTUMalbHBIX OpPraHU3AIMOHHO-TEXHOJOTHIECKHX pPe-
HICHUH 10 MOHTAXY JTOJKEH YUUTHIBATH BECh KOMILIEKC PaCCMOTPEH-
HBIX BBIIE 0a30BBIX BHEUIHWX M BHYTPEHHHUX BIHAIOMUX (HaKTOPOB
Ha OCHOBAHHUH PE3YyJIbTATOB CPABHEHUS TEXHUKO-IKOHOMHUYECKHUX IO-
Ka3aTesel anbTepHATUBHBIX BAPUAHTOB.

2.3. Bo3Benenue 0aJ104HbIX MOKPBITHI

MoHnTax GaOYHBIX MOKPBITUH YacTO BEAYT OTAEIbHBIMH OOJIb-
HIENIPOJICTHBIMU 3JIEMEHTAMHU IIyTEM HMX YCTAHOBKHM HEIOCPEACTBEHHO
Ha MpOoeKTHbIE Oopbl. COOTBETCTBYIOUIMIA KOMILIEKC OpraHU3aIllMOHHO-
TEXHOJIOTHYECKHX PEIICHUI ObLT pealn30BaH HPH CTPOUTENIBCTBE OfI-
HOMPOJIETHOTO CaMOJIETOPEMOHTHOTO Lexa JiuHod 218 M B MuHe-
panmpHBIX Bomax (puc. 2.6). Ero meramiokapkac BKIOYaeT B ceOs
cTponuibHbIe GepMbl TporeToM 60 M, ¢ OJHOIN CTOPOHBI MIAPHUPHO
ONUPAIOIIMECS] HAa KOJOHHBI, IIar KOTOPhIX paBeH 6 M, ¢ Ipyrou —
JKECTKO COCMHEHHBIE C IByMs IMOACTPONMUIBHBIMHA (epMaMu JJIHHOM
108 u BrICOTOM 8,5 M Kaxknas, UIMEIOIIUMU 10 TPU OMOPbI, MEKIY KO-
TOPBIMHU MPETYCMOTPEHBI BOPOTA IIUPUHON 54 M, IO3BOJIAIOIIME IIPO-
MyCKaTh CBEPXMOIIHbIE COBPEMEHHBIE CaMOJIETHl. Y3Nbl MOJCTPO-
NWIBHBIX (PepM BBIIIOIHEHBI Ha 3aKJIENKaX, COSAMHEHHS MPOYUX Me-
TaJUIOKOHCTPYKLHUH MOKPHITHS — cBapHBIMU. CBEpXy Ha CTPONMIIbHBIE
(hepMBI OTIEpThI COOPHBIE JKEI€300E€TOHHBIC TUIUTHI PA3MEPOM 3 X 6 M.

Puc. 2.6. CxeMa MOHTaxa MOKPHITHSA CAMOJIETOPEMOHTHOTO 1IeXa
B MunepanbHbIx Bonax:
1 — miomaaka s yKPYITHEHUS] CTPOIIUIBHBIX (hepM;
2 — MOJIOKEHHE YKPYITHEHHOH MOACTPONHIBHON (hepMbl mepet oabeMoM;
3 — MOHTaXHBIH IIEBP
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Hauamy moHTa)ka mpeamecTBoBaia pabora mo BEIOOpPY €ro or-
TUMaJNbHOTO BapHaHTa. PaccMaTpuBanoCh HECKOJIBKO CXEM, B TOM
YHCIIe MPeLyCMaTPHBAIOIIAsl HCIIOIF30BaHUE HECEPUITHOTO KO3JIOBOTO
KpaHa, OCHAIIEHHOTO JABYMS CTpelaMH AJIs MOABEMa CTPOMMIBHBIX
(depM U KpaH-IeppPUKOM Ha IPy30BOM TENEKKE ISl MOHTaXKa CBSI3eH U
T MOKpeITHsA. OmHAKO OoJiee palMOHAIBHBIM OKa3ajcs M B UTOTE
ObL1 TpuHAT TpoekT PocroBckoro otmencnus 1M «IIpomcTanbkoH-
CTPYKLUSA», MO KOTOPOMY MOHTaX KOHCTPYKIUH, KpoMe MOJCTpO-
MUIBHEIX GepM, ocymecTBisiics kpanom CKI-63 co crpemnoit 30 M u
rycbkoM 10 M, a A CKIaACKUX paboT W YKPYHNHUTEILHOW COOpPKH
CTPOTIMIIBHBIX (JepM HCIOIB30BAICA KO3JIOBOW KpaH IMpoJIeToM 38 M.
[Ipu 3TOM yKpyIHEHHUE BBHIOJHSAIOCH B JIBa dTala MOCIEI0BATEIHFHO
Ha OTJENIbHBIX IUIOMIaJKaX HEJaJeKo OT MECT MOHTaXka: CHayajia B
noiy(depMsl, 3aTeM — B epMbI, KOTOPBIE yKe MOCTYall Ha MOHTAX.

[lockonmpky mOACTpOIMIBHBIE (DepMBI 3allPOSKTUPOBAHBI He-
pa3pe3HbIMH, MOHTaX KKAOW M3 HUX MPOU3BOIWIA OJHUM OIIOKOM
Maccoil 240 T ¢ MOMOLIBIO JBYX HHUPKYJIBHBIX IIEBPOB: cOOpKa M
KJIETIKa Ha BBICOTE KpaiiHe TpyIOoeMKU. BrimomHeHHbIe U3 TpyO nua-
MeTpoM 720 MM IIEBPHI YCTaHABIMBAIM JIMILIb IOCIE NMPUEMKH BCEX
y310B gepMm. Kaxkaas omopa meBpa cocTosiia U3 TpeX CEKIUH, COeu-
HeHHBIX (praHIamMu Ha Oontax. HinkHUE CeKIMM OKaHYMBAJKCh IIap-
HUpaMHU: OJIHY ONOPY KPEMIU K QyHIaMEeHTy, IPYTYI0 yCTaHaBIHBa-
T Ha TOJBUKHBIC Cala3Ky, CKOIB3SIINE MO pebcaM TuHOU 20 M C
HIMPUHON Kosien 784 MM. Y OCHOBaHUS IIEBPOB K UX ONOpaM Kpenwin
TOPU30HTAJBHBIE TOJUCIIACTHI TPY30MOAbeMHOCTEI0 40 T, Ha OCh
BEPXHEro MIapHUpa TOJBEIIMBAIN TPY30BOH IOIHCIIACT TPY30IO/b-
emHocTbio 130 1. CTpomoBKa MOACTPONMIBHBIX ()epM OCYIIECTBIISI-
Jack ABYMS TpaBepcamu JITHHON 18 M kaxmas. KaHTOBKY U3 TOPHU30H-
TaJbHOTO TIOJIOKEHHSI B BEPTHUKAIBHOE U TOJBEM IPOU3BOIWIH ITI0-
ouyepeaHOH padoTOoi Irpy30BEIX M TOPU3OHTAIBHBIX MTOJIMCIIACTOB: CHA-
yaJia BKJIFOYAIH JBE JJIEKTPOICOSAKN TPy30MOABEMHOCTRIO 10 12,5 T,
CTATHBAIOIINE TPY30BBIE TIOJIUCIIACTHI, 3aTEM JIBE DJIEKTPOICOCKH TPy-
30MOBEMHOCTRIO 5 T, CTATHBAIONINE TOPU3OHTAIBHBIE IMOJHCIIACTEHI.
st KOHTpOJIA PaBHOMEPHOCTH IMEPEMELIEHHs MOJBIKHBIX ONOp Ha
PENBCOBBIX MYTAX KPAacKOW ObUIM HAHECEHbI PUCKH, MPU 3TOM OTCTa-
BaHHE JIMOO OmepekeHHe Oomop Aomyckaioch B mpenenax 100 mw.
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ITogpeM u ycTaHOBKA MEPBOM MOJCTPONIIEHON (hepMbI OBLTH TIPOU3-
BelleHbI Opuramoit n3 12 MOHTa)KHHUKOB 3a 4,5 4, BTOpoit — 3a 4 .

CTpoIioBKa CTPONMIBHBIX (pepM OCYIIECTBISIIIACH TpaBEPCOi
rpy3onoabeMHocTeio 30 T u anuHOK 24 M. B mensx obecrieueHus
YCTOMYMBOCTH CMOHTHUPOBAHHBIE (EPMBI IO YCTAHOBKH NMPOEKTHBIX
CBsi3ell BPEMEHHO PACKPEIUIsIN B ONEPEYHOM HAINPABICHUH: TIEPBBIC
JIBE — pacvajIKaMH CO CTSHKHBIMH My(TaMH, a OCTalIbHbIE — HHBEHTAp-
HBIMH MOHTa)KHBIMH PaCIOpKaMH C ImaroM 12 M 1o aiuHe Gpepm.

[Tpu moabeMe OONBLICTIPONIETHBIX OAIOYHBIX (PepM OJHHUM Kpa-
HOM HM3MEHSIOTCS 3HAUCHUsI U XapaKTep paclpelesieHusl YCHIUA B X
JJIEMEHTaX OTHOCHTENBHO MPOEKTHBIX: TAK, HIKHUM MMOSIC ¥ PACKOCHI,
paccuMTaHHBIE HAa pacTsDKEHHE, HAYMHAIOT TPEeTepreBaTh CXKaTHE.
N gacTo 3T0 MOXKET MOTpedOoBaTh MX AOMOIHUTEIHFHOTO YCUJICHHS Ha
BpeMsi MOHTaXka BO M30€KaHHWE MOTEPU YCTONUMBOCTH, OCOOCHHO B
HaMpaBJICHUH U3 TUIOCKOCTH QepM (puc. 2.7). IIpakTHuecku He MEeHS-
IOTCSl YCHUJIHSI TIPYA CTPOIOBKE 32 BEPXHUH MOSIC BOJIM3U OMOPHBIX 4a-
cTeil (epMm, OTHAKO TMPH ITOM TMOABEM TMPUXOAUTCS OCYIIECTBISATH
JIBYMsI KpaHaMH.

nane

-
sea .
P

Puc. 2.7. CxeMBbl BpeMEHHOTO YCHIICHHS HIDKHETO 1mosica hepMbI Opycom

Hepenko MOHTa)K OOJBIIETIPOIETHBIX 0aOYHBIX KOHCTPYKIHN
BBITIOJTHACTCS. HA BPEMEHHBIX MPOMEXYTOUHBIX omopax. Kaxnmas w3
HHUX — JKECTKas CTajbHas perieryaras OamrHs HEoOXOJMMOM, darie
BCETO PEryJIMPYEMOH, BBICOTBI C CHCTEMOM OMOPHBIX THAPOIOMKPATOB
Ha BepxHel pabodel IJIomaaKe, BHICTABISIEMBIX 110 HUBEIUPY Ha Be-
JUYUHY CTPOMTENBHOTO TOABEMa, M MHUTAIONIMX WX THAPOHACOCOB,
HepeMeIaronascsl BOIb MPOJIETa C OJHOW CTOSHKH Ha APYTYIO IO
penbcoBOMY MyTH aJiekTposiedenkoid. [1o HeMy ke OOBIYHO ABHKETCS
Y TPAHCIIOPTHAS TEJICKKA C ITOJATOTOBICHHBIM MOHTXXHBIM OJIOKOM OT
TUTOIA/IKHA YKPYITHUTEIBHOW COOPKH B 30HY MOHTa)Ka M 00paTHO.
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B 3aBucuMocTH OT pazMepa MEepeKphIBAEMOTO IPOJeTa M TeX-
HOJIOTHYECKIX BO3MOXKHOCTEH MOXET OBITh MPUMEHEH MOHTaX IBY-
MS-TIATBIO OJIOKaMU Ha ofHOW—Tpex omopax (puc. 2.8): mpu peaiusa-
UM TOCTIeTHEH M3 MPEACTABICHHBIX CXeM IJisi oOecIliedeHUsl Iore-
pEeYHOH ycToiunBOCTH OATOYHBIX (JepM MX MOHTHPYIOT CHapEeHHBIMU
omoxamu. OHAKO TepBas SUYelKa yCTpanBaeTCsl KECTKOW U B OCTaNb-
HBIX CITy4asX, P 3TOM JI0 YCTaHOBKH CBSI3€H KaAblld OJIOK TOJKEH
OCTaBaThCSA BPEMEHHO PACKPEIICHHBIM IABYMSA-TpEMs IapamMH pacda-
JIOK, BPEMEHHOE KpeIUieHHe OJIOKOB MOCIEeNyIomeld sUeldkn ocy-
HIECTBIISIETCSI K paHee CMOHTUPOBaHHBIM pacropkamu. CoequHSAIOTCS
OJIOKM 1O BepXHEMY W HIDKHEMY IOsicaM, Kak MpaBWio, Ha (iaHnax
CO CTSKKOU BBICOKOITPOYHBIMH OOJITaMH.

500 - 70.0

O R

Puc. 2.8. Cxembl MOHTa)ka 0aIOYHBIX KOHCTPYKITHH
Ha BPEeMEHHBIX IPOMEKYTOUHBIX OMOPAX:
1-3 u |-V — nopsox MOHTa)xa OIMHOYHBIX M CITApEHHBIX OJIOKOB
COOTBETCTBEHHO; A — CTPOUTEIILHBIN OABEM (HAYaIIo)
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Puc. 2.8. Okonuanue

[locne cOOpkHM U HHCTPYMEHTAIBHOM BBIBEPKH OOJIBILICTIPONIET-
HBIX 0asloK 1 6aJ0YHBIX GepM MPOU3BOIAT UX PACKPYKAITUBAHUE, T. €.
MOCTETIEHHOE CHATHE C BPEMEHHBIX OMOp MyTeM OIyCKaHHS JOMKpa-
TOB U KOHTPOJIUPYEMOE BBEICHUE B PadoTy.

[Tpu cTpOUTENBCTBE THUIOBBIX OJIHOATAXKHBIX MPOMBIILIEHHBIX
30aHUH C OOJIBIICTIPOJIETHEIMUA OalOYHBIMH TIOKPHITUSIMH BBICOKHE
TEXHUKO-DKOHOMHYECKHE TMoKazaTenn (Tabn. 2.1) obecrieynBaroTCs
BEPTUKAIBHBIM MOJJbEMOM YKPYITHEHHBIX 0JI0OKOB Maccoi 1o 1 200 1
YeTHIPHMS MIEPECTABHBIMU JICHTOUHBIMU THJIPOTIOABEMHUKAMH, yCTa-
HaBJINBAEMBIMH Ha OTOJIOBKaX KOJIOHH. Y HAac B CTpaHe 3Ta TEXHOJIO-
TSI JIy4dlle Bcero orpaboTaHa MpH BO3BEIEHWH CTaJIbHBIX KapKacoB
3manuit pazmepom 120 x 216 M, cOCTOAIMX U3 ABYX MPOJIETOB: IJaB-
Horo (96 M) u cMexHOTro ¢ HUM (24 M) BeicoTOM 34 1 24 M COOTBET-
CTBEHHO IpH 11are KojJoHH 24 M. OCHOBHBIE KOHCTPYKIIMH TTOKPBITHS
TJIABHOT'O TIPOJieTa — CBapHbIE JBYTaBPOBBIE OAJIKW BBICOTOH 3,3 M,
YCUJICHHBIE CBEpXy TMOKMMH (epMaMu BHICOTOM 12,2 M B KOHBKE;

60



MOHTQ)XHBIC COCJMHCHUS 3JICMEHTOB TAaKHWX CHCTEM BBITIOJHEHBI Ha
BBICOKOIIPOYHBIX 00aTax. banouHo-pepMeHHbIE CHCTEMbI COCMHEHBI
momepek ¢ maroM 12 M Hepa3pe3HsiMH (pepMaMu BbICOTOH 3,3 M H
MPOJIETOM 24 M; YCTOMYMBOCTH AJICMEHTOB MOKPBITUS TaKxke obecrie-
YHBACTCS TOPU3OHTAIBHBIME U BEPTUKAILHBIMU CBS3SIMU.

Tabmuma 2.1
TeXHUKO-3KOHOMHYECKHUE MTOKA3aTeIM BAPUAHTOB MOHTaXKa MOKPBITHS
OJTHOATAXHOT'O MPOMBITIUICHHOTO 3/1aHus pazMepoM 120 x 216 m

MomnTax
omokamu 10 45 T
ByMs OallIeHHO- Groxamn
A zj o0 10520 T omokamu 710 1 200 T
TPETOBLEIMU
Hanmenosanue P C TIOMOIIIO C TIOMOIIBIO
KpaHaMH
CaMOXOIHEIX 4 IEHTOYHBIX
C ITOMOIIBIO N
OAMOCTEH- TUIPOTIOBEMHHKOB
4 BpeMeHHBIX
YCTaHOBIINKA
onop
[pomomKUTENBHOCT
BEITIOJTHEHHS padoT, 20 9 10
Mec.
KomnuectBo
60 25 9
pabodmx, 4ei./cyT.
Tpyno3aTparsi,
PYRO3ATP 26 400 5 080 1845
YeIL.-IHU
Bripabotka,
P 350 880 2276
Kr/(4en.-IH1)

MoHnTax BepeTcs naThio Onokamu (puc. 2.9), npeaBapUTEIbHO
cOoOpaHHBIMH Ha YPOBHE 3€MIIM Ha IMEPEIBIKHBIX CTEHJaX, YCTaHaB-
JUBAEMBIX C Y4E€TOM MPOEKTHOTO TOJOKEHHsS OJIOKOB B IUIaHE, JO
MOJIHOW CTPOUTENIBHOM TOTOBHOCTH 1 OKpAIIEHHBIMH, BKIIOYAOIIUMU
B TOM YHCJIC TIYTH IMOJBECHOTO MHOT'OOIIOPHOI'O KpaHa, MPOQHACTHIL,
CaHTEXHUYECKOE U 3eKTpoobopynoBanue. [lo THOBOMY MPOEKTY Ha
YKPYIIHEHUH UCTONIB3YI0TCA ryceHndnble kpanbsl CKI'-63 u MKI'-25.
Co6opxka omHOTO OJT0KA 3aHUMAET 2—2,5 MecsIIa.
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Puc. 2.9. Cxema pa30uBKH TTTaBHOTO TPOJIETA IeXa
Ha MOHTa)XHbIE OJIOKHU M TIOCIIEIOBATEIBHOCT HX MOAbEMa

ITogpeM kaxgoro 0J10Ka Ha MPOEKTHYIO OTMETKY OCYIIECTBIIS-
IOT B IIECTh 3TAIOB, [0 PE3yJIbTaTaM Ka)IOTO W3 KOTOPBIX OJIOK Iie-
pemeriaeTcst BBepX Ha 6 M M MOcCJe BBLABIKEHUS YIIOPOB HA €ro KOH-
[[aX OITycKaeTcs MyTeM IUIaBHOTO YMEHBIIEHUS NaBJICHUS B JTOMKpa-
Tax Ha MPOMEXYTOYHBIE OIMOPHBIE CTOJMKH, IPUBAPEHHbIE K KOJIOH-
HaM, CIy’XalluM OJHOBPEMEHHO OIOpaMM M HAIpPaBISIOUIMMH TpU
MOIBEME, B CBSI3M C YEM OHHU 3alpPOEKTHPOBAHBI JABYXBETBEBBIMH C
Hapy>KHBIMH JradparMaMi ¥ CbeMHOH PenIeTKoM, IEMOHTHPYEMOI 1
yCTaHaBIMBAEMOI BHOBb 10 MEpE MPOXOXKIICHHS OJIOKA.

IlockoabKy MaKCHUMAJIBHBI XOJA INTOKA COOTBETCTBYIOLIMX
JIOMKPATOB PeIKo mpeBbimaeT 1,12 M, moxgbeM OJIOKa Ha Kaxablie 6 M
TaKOKe BBIMOJHSIOT ITyTEM HIECTUKPATHOTO MPOU3BOJICTBA ITOOYEPETHBIX
MOABEMOB Ha BBICOTY 1 M ¢ MPOMEXYTOUHBIMU OCTAHOBKAMH JIS IIEpe-
3apAAKH JIOMKPAaTOB M TEPECTAHOBKH MANIBIEB C HAJJOMKpaTHONW Ha
TO/IZIOMKPATHY!0 0Ky 1 00paTHO. [Ipoj0InKUTEIEHOCTD KAXKIOTO dTamna
NoIbEMa B CPEIJHEM COCTABJIAET 1—2 CMEHBI, TOrzia Kak ero oomas mpo-
JIOJDKUTENLHOCTD CO BCEMH COITYTCTBYIOMMMHU padotamu — 10—14 cMeH.

Jocturaemble mpu peann3allii TaHHOW CXEMBI IMPOU3BOJCTBA
pabor moxazatenu 3>(Q(EeKTUBHOCTH MOATBEPKAAIOT, YTO C YyBEJH-
YEHWEM MacChl MOHTa)KHBIX OJIOKOB CyMMapHasi TPYJIOEMKOCTh MOH-
Taxka (C y4eToM COOPKH) CHUIKAETCH.
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Hepenko Becbma 3ppeKTHBHBIM SBISIETCS MOHTaK OOJBILIEIPO-
JIETHBIX OalOYHBIX TOKPHITUA HAIBWKKOH, B YeM JIETKO yOemuThCs,
M3y4YHB XOJ CTPOUTEIHCTBA (PYTOONBHO-JIETKOATIETUYECKOTO CIIOPT-
komiuiekca LICKA wna 10 000 mect B MocCkBe, UMEIOIIETO B CBOEM
COCTaBe JiBa OJMHAKOBBIX 3ayia JyMHOM 126 M u mponerom 84 M.
[MokpeITHE KasKA0TO U3 HUX 00pa30BaHO U3 OOBEMHBIX CTaJBHBIX OJIOK-
na”enei cucremsl umxeHepa I'JI. IlomoBa pasmepom 2,5 x 12 M,
COCTOSIIIMX W3 COETUHEHHBIX PELIETKOW BEPXHEH M HIKHEH MIIOCKUX
MIpEeIBAPUTEIHHO HANPSKEHHBIX MaHeNel, Kaxaas U3 KOTOpBIX Mpea-
CTaBJISICT COOOM KapKac M3 yrojKOB, OOTSHYTHIN CTAJILHON OOIIMBKOM
TOJIIIMHON 1,5 MM.

®DopMUpOBaHHE MOHTAXKHBIX OJIOKOB MPOUCXOJHIIO CIEAYIOIIM
obpa3zoM. CHauana W3 IUIOCKHX IaHENeH, MOCTYNaBIIUX HA OOBEKT B
TOTOBOM BHJE, Ha CIEIKOHIYKTOPax BBINONHSUIA COOPKY OOBEMHBIX
nanesneil. 3aTeM Ha KaXJIO0M U3 ABYX KOMIUIEKTOB COOPOUYHBIX CTanesen
U3 JIeBATH OJOK-TIaHeNed ITyTeM COCAMHEHUS MX BBICOKOMPOYHBIMHU
OontamMu cobupanu 670K MOKPHITUS monHOH MuHE (110 M ¢ ydyeToMm
KOHCOJICH) BBICOTOM 6 M B KOHBKE M 2 M Ha KOHI[aX, UMCIOIIHIA PhIOO-
o0pa3Hy (GopMy C pajHycoM BEPXHEro M HWKHErO MOSCOB 677 M
(puc. 2.10). 1 yxxe HemOCpeICTBEHHO Tepe]] HaJBUKKOM 3TH J1Ba OJI0-
Ka CBapKOM MO BCEW AJMHE Ha CIUIOLIHBIX IIOJIOCOBBIX HaKJIAAKax
0o0BeIMHSAIN B OJTUH MOHTaXXHBIH 010K pazmepom 5 x 110 M u maccoit
mo 110 T. Ha ykpynmHeHHHM KOHCTPYKIHM TOKDBHITHS pabdoTand aBa
Oamenubx kpana Kb-160.2.

Ha nByx crienuansHO 3apOEKTUPOBAHHBIX BOCBMHUKOJIECHBIX Te-
JISKKaX CKHUIIOBOTO THIIA TPY30TOABEMHOCTBIO 60 T KaKIblii MOHTaX-
HBIN OJIOK TI0 HAKJIIOHHOW 3cTakajie JMHON 30 M HaKaThIBAIX JI0 YPOB-
HSl TOPU3OHTAIIBHBIX MOJICTPONMIIBHBIX OAaJIOK M 110 HUM NPOM3BOAMIN
MIOCJIEYIONTYIO HABHKKY B MPOEKTHOE mojoxenue (puc. 2.11). [lytn
3CcTaKazbl MPEACTaBIsUIM COOOW Hepa3pe3Hble IBYXIPOJIETHBIE Oallku
KopoOuatoro cedenus BbicoToil 1 200 MM ¢ yJI0)KEHHBIMH IO HX BEp-
Xy pesibcaMu, OJANEPTHIE B CEPEANHE CTOWKAMH U OJTHUM CBOMM KOH-
[IOM OIUPAIOIINECS Ha KOJIOHHY KapKaca BO3BOJAMMOIO KOMIUIEKCA,
a IpyruM — Ha 3alPOCKTUPOBAHHBIN A 3TOU 1eTH QyHIAMEHT.
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Puc. 2.10. YkpynHeHue KOHCTPYKIMM MOKPBITUS
cnoptkomiuiekca [ICKA B Mockse

VY 7 VA A 7
84

Puc. 2.11. Cxema MOHTaxa OJI0Ka MTOKPBITHS
crioptrkomiuiekca [ICKA HaaBWKKOH:
1 — penbCOBEIHA MyTh; 2 — TENEXKKA IJIS TIEPEIBKCHUS OJTOKOB TIOKPBITHS;
3 — OJIOK TOKPBITHS; 4 — TyTH HAKJIOHHOHM 3CTaKabl;
5 — moacTponuibHbIE OaiKy; 6 — TATOBBIN MOIKUCIACT;
7 — KOJIOHHBI KOMILIEKCa
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s perynupoBaHHs TOJOKEHHsI OJIOKa Ha OIOPHBIX YacTiAX
MyTeH 3CTaKaabl ObUIM yCTAaHOBJIEHBI I'MIPABIMYECKHE JOMKPATHI IPy-
3onoabeMHOCTbI0 50 T. Tenexku ¢ OJIOKaMU MEpEABUTATU C TIOMO-
MIBI0 JIBYX TATOBBIX TOJHMCIACTOB M THXOXOAHBIX JIIEKTPONeOeoK,
Tpedyemasi rpy30N0IbEMHOCTh KOTOPBIX Ha HAKJIOHHOM M T'OPHU30H-
TaJTbHOM YYaCTKaxX ITyTH HAJBIKKHA COCTaBIsuia 32 W 8 T COOTBET-
CTBEHHO. Majasi CKOPOCTh MEpeBMKEHUS TENIeKEK 10 HAKIOHHOMY
yaactky (1 M/MyH) TIO3BOJIsUTa BECTH HAOIIOJEHHE 3a TOJOXKEHHEM
Ha/ZBUraeMoro OJIOKa, HE NOIyCKas OINEPEeKEHHs OJHOIO €ro KOHLA
JOpyruM, U obecrieynBaga TOPMO3HOM MyTh B CiIydyae HEOOXOIUMOCTH
octaHoBKH, paBHbIH 10-15 mm. [TonmHast cOopka OHOTO MOHTaKHOTO
O5oka mpoucxoauia B TeueHue 10 cMeH, a ero HaJBI)KKa B IIPOEKTHOE
MOJIO’KEHUE — B TeueHue 1 4.

MoHTaxX OOJNBIIETPOICTHRIX MOKPHITHI HAaIBMXKKOH MpeaBapH-
TEJIBHO YKPYIHEHHBIX OJIOKOB OTJIMYAETCS OTHOCHTENBHO BBICOKHM
ypOBHEM 0€30MacCHOCTH, BO3MOXKEH B CTECHEHHBIX YCJOBUSIX U HE
TpeOyeT MPUMEHEHHUs OPOTOCTOSMICH THKENOW TEXHUKH: Tpebyemast
rpy30I0IbEMHOCTh OCHOBHBIX MAIlMH U 00OPYIOBAaHHS OKa3bIBACTCS
B HECKOJIBKO Pa3 MEHbIIE, YeM IPU HNPOYMX PACCMOTPEHHBIX CXEMax
MoOHTaxa. [loTeHIMaIbHO e NOCTHKUMBIE MPH STOM €ro TeMITbl U
Ka4ecTBO — Ha00OpOT, Kak MPaBHIIO, BHIIIE, B TOM YUCIIE B CBSI3U C
OrpaHHYEHHEM CBOOOJIBI IIEPEMEIIEHUS U yI00CTBOM KOPPEKTHPOBKU
MIOJIOKEHHUSI MOHTHPYEMOTO 0JIOKa B IPOCTPAHCTBE.

2.4. Bo3BeneHune apo4HbIX NOKPBLITHI

ITp¥ TO3IEMEHTHOM MOHTaXKE JBYXIIIAPHUPHBIX OOJBIICTPO-
JICTHBIX apOK MEPBBIC JIBE U3 HUX BPEMEHHO 3aKPEIUIIOT pacuaikamH,
BPEMEHHOE KPEIUICHUE IMOCJICAYIONNX K YCTAaHOBJICHHBIM paHEe BbI-
MOJTHSFOT MOHTXHBIMH pacriopkamu. [1o Mepe MOHTa)a MPOTrOHOB U
MPOYMX MPOCKTHBIX CBS3¢H B MOKPHITUH pPAcyUaIKM M PACIOpPKU Je-
MOHTUPYIOT. IMEHHO Tak ObLI BO3BEIEH CTAJIbHOW KapKac apoyHOI0
MOKPBITHSI BCEMUPHO M3BECTHOTO criopTkomiuiekca B Korduan-CeHt-
Onopun (DpaHIus), BKIIOYAIONIMA JSCSITh PEIIETYATHIX TPYOUaThIX
apok npoieroM 36—46 M.

Opnako HanboJIee YacTo IBYXIIAPHUPHBIC apKU, KaK, BIPOUYEM,
1 JII00BIe IpyTrHe, BBULY WX OOJBIION THOKOCTH MOHTHPYIOT YaCTsIMH,
B TOM YHCJI€ YKPYITHEHHBIMH B TIPOCTPAHCTBEHHBIE OJIOKH, C MUCIIONb-
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30BaHHEM BPEMEHHBIX IIPOMEXYTOUHBIX orop. MX uncio yBsi3piBaeTcs
C pa3MepoM IMpoJieTa apKH, TeOMETPHUEH MOHTaXHBIX OJIOKOB W BO3-
MOYKHOCTSIMH TPY30MOABEMHON TexHUKU. llogoOHbIe TexHOJOornve-
CKHE pellleHHs HCIOIb30BaHbl, HAPUMEpP, NMPH CTPOUTEIBCTBE BXO-
Jiiiero B coctaB crnoptkoMiiekca MU®U B MockBe JierkoaTiieTuye-
CKOTO MaHeXa. ETo IMOKpBITHE CONMEp>KUT 22 CTalbHBIE CIUIOIIHBIC
JIBYXIIAPHUPHBIC apKH, IIUPUHA, BBICOTA U MPOJIET KAKIOHW U3 KOTO-
peix coctaBisttot 400, 1 000 MM u 58 M COOTBETCTBEHHO, OITHPAIOIIH-
€CsI C OJTHOM CTOPOHBI HA MOHOJIMTHEIE XKene300eTOHHBIe KOHTPhOp-
CBI, C Ipyroil — Ha CTajlbHbIE paMHbIE KOHCTPYKUIUH TpuOyH. OO0mas
Macca METaNIOKOHCTPYKIMMA MoKpeiTust 540 T, a ero mmmHa 226 M.

B xoxe mpeaBapuTensHOTO YKPYITHEHUS KOHCTPYKIIHA TTOKPBI-
THS CHadala U3 OTIPABOYHBIX MApOK Ha CIEIIUIOIAIKE, O0YCTPOCH-
HOU PSIOM C BO3BOJMMBIM KOMILIEKCOM, CO CTOPOHBI KOHTP(POPCOB C
ucrosb3oBanueM OarreHHoro kpana BKCM-7-5 cobupanu 3nemMeHTb
OTJENBHBIX apOK JINHOM B 1/3 mposera u mojaBaiy UX B 30HY MOHTa-
JKa, TAie MyTeM TOMapHOTO COeNWHEHUS MPOTOHAMH TIONTydYalld JOCTa-
TOYHO >KECTKHUE MOHTa)KHbIe OJIOKM IMMPUHOW 6 M U maccoit 15-20 T.
IIpu sToM B 30HE MOHTaxa paboOTamM JBa TYCEHHYHBIX KpaHa
MKT-25BP ¢ mnmunoii ctpenst 23,5 M u rycekoMm 10 mM: oquH — Ha J0-
YKpPYITHEHUH, IPYroi — HETIOCPEICTBEHHO Ha MOHTaXke OJIOKOB, a 3aTeM
Y BPEMEHHBIX (B BUJIE€ PacliopoK), U TIOCTOSHHBIX MEKOIOUHBIX CBSA3EH.

MOHTaKHBIMH  ONOpaMH OJIOKOB CITY)KWIIM CTallbHBIE TIepe-
JBIDKHBIC OarmHu BeICOTON 18 M (puc. 2.12, a) 11 X HU3rOTOBJICHHS
OBLITM MCTIONB30BaHbI KOHCTPYKIIMYA WHBEHTAPHBIX IMAXTHBIX JECTHUIL:
UX JIBE C MOJIOBUHOW CEKIUHM OOBEAMHWIN CUCTEMOW BEPTHKAJIbHBIX
CBsI3CH C HIDKHEH ONMOpHOU miaThopMoil M BepXHEW pabouei Iio-
mankoi (Ha Heil ObUTM pa3MelleHbl BUHTOBBIE JIOMKPATHI JJIS pac-
Kpy>KaJIMBaHUA OJIOKA apOK IOCIIE €r0 OKOHYATEIBHOTO 3aKPETUICHUS ).
Oro obecrneumsio ynoOHBI M Oe30macHbld JOCTYN pabouyux K MOH-
TaXXHBIM y3JIaM B SKOHOMHIO METaJlIa, COCTaBUBIIYIO 0K0Jio 20 T.

[IpunsiTEIe pelIeHns] OKa3aJuch M B LEJIOM BecbMa 3ddex-
TUBHBIMH. Tak, Tpymo3aTpaTbl Ha YKpPYNHHUTEIbHYIO COOpKY cocTa-
B 2 112 gem-mueit (0,287 uwen.-mHei/M?) 1mpu  BeIpabOTKE
241 kr/4en.-IeHb, a HA MOHTaXX OJIOKOB U CBSI3€H 10 HUM, PacKpyxa-
JTUBaHUE W TEPEIBUXKKY omop — 528 uen.-gueii (0,072 LIeJ'L-I[HSI/MZ)
npu BeipaboTke 1 023 kr/4en.-aeHs.
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Puc. 2.12. YcraHoBKa MOHTa)KHOI'O OJI0Ka
U3 CIIAPEHHBIX DJIEMEHTOB apOK Ha BPEMEHHBIE OTOPHI (d)
U pEIICHHE OMTOPHOTO y3JI1a apOK TPH X MOHTaKe HaIBHXKKO# (6):
1 — neHTOYHEIN QyHIAMEHT; 2 — aHKEp; 3 — peNbC; 4 — OTPaHUIUTEN,
5 — cBs131; 6 — TOpLIEBO yIIOp; 7 — 3aKJIaHAS JCTab

Hepenxu cinyyan MoOHTa)ka OBYXIIAPHUPHBIX apOK YKPYIHEH-
HBIMU OJIOKaMH MyTEM HAJBHMXKKW B MPOEKTHOE MOJIOKEeHHE. FIMEeHHO
3TOT OPUTMHAIBHBINA METOJ B CBSI3U C BBICOKOU CTENEHBIO CTECHEHHO-
CTH YCIIOBHH NPOHU3BOJCTBA paboT ObLI NPUMEHEH IPH COOPYKEHHU
apOYHBIX YKPBITUH >KHBOPBIOHBIX CaJKOB pbiOOKOMOMHaTa B benro-
poze, mpeAcTaBIsIoNMX co0oii bacceitHbl pa3mepamu B 1iane 39 x 68
n 35,4 x 68 M. Bce apku BemonHeHsl u3 AsyraBpa Ne 45B2 mo
TI'OCT 26020—83, uMEIOT MOJIMIOHAIBLHOE OYePTaHUE, PACIIONOKEHBI C
marom 4 M 1 00beIMHEHBI MKy OO0 CHCTEMOH CBsI3EH.

OTnpaBo4HbIe MAapKH YKPYIHSUIA Ha MJIOMIAJKE CKIIQJANPOBAHUS
B TOTOBBIE apKH, KOTOPHIE 3aTeM ycTaHaBiauBaiu kpaHomM MKI'-25bP
Ha MyTH HAJBWKKH C COOJIOJCHHEM MPOEKTHOTO I1ara, BpEMEHHO 3a-
KpeIusisl pacyalikaMd 1 MOHTaKHBIMH pacriopkamu. B kadectse myTeit
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HAJBIDKKH HCIIONB30BAIMCH ITOCTOSHHBIE JICHTOYHBIE (DYHIAMEHTBI,
M0 KOTOpBIM OBUT yioxkeH penbc Tuma P-43 m mpuBapeH K 3apaHee
MPETYCMOTPEHHBIM B HUX JJIS 9TOTO 3aKJIaHbIM AeTansM (puc. 2.12, 6).
INocne ycTaHOBKM TEPBBIX TPEX apoOK, MOHTaXKa T0 HUM CBsI3el, B TOM
YHUCIIe TIPOTOHOB, MOJYYEHHBIA JKECTKAN MPOCTPAHCTBEHHBIA OJIOK C
MTOMOIIBIO JIBYX 3JIEKTPOJIOEIOK TPY30IIOABEMHOCTEIO § T Tmepeme-
IaJId Ha 8 M B HANPABJIEHUH K COOTBETCTBYIOIIMM ITONIEPEYHBIM OCSIM
BO3BOJIIMOTO YKPBITHS, TEM CaMbIM OCBOOOXKJasi Y9acTOK IUISl JO-
YKpYITHEHHsI HaJBUTaeMoro Ojoka eme aBymst apkamu (puc. 2.13).
Bnocnencteumn 650k (yke W3 MITH apoK) MEpeMellaiy eme Ha 8 M,
MOCJIE Yero IUKI paboT MOBTOPSIICS.
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Puc. 2.13. CtpoiireHnias Ha NepUOI MOHTaXKa YKPBITHH
JKMBOPBIOHBIX ca/IkoB B benropoe:
1 — momaaka CKIaIupOBaHMS U YKPYITHUTEIBHON COOPKH apoK;
2 — MOHT&)XXHBIH KpaH; 3 — IKOps; 4 — MPOXKEKTOPHI; 5 — rPy30BOii
aBTOTPAHCIIOPT; 6 — pacyaiku; 7 — MecTa yCTaHOBKH 3JIEKTPOJIeOE 10K
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CBom 0COOCHHOCTH MIMEET MOHTaX apoK ¢ 3aTshKKaMu. Dopmu-
pOBaHHE MOHTAKHBIX OJOKOB MPOHMCXOAMT IyTEM COCAWHEHHs Ha
cOOpOYHOM CTEHJIE apOYHBIX DJIEMEHTOB C JJIEMEHTAMH 3aTSKKH C
MOMOIIBIO MOABECOK, MPHYEM B LENSAX OOECTeYeHUs] BO3MOKHOCTU
KaHTOBKH OJIOKa Mepel] MOABEMOM BCE Y3IIbl BBIIONHSIOT KECTKUMH.
MoOHTaX BBITIOITHSIETCS] C UCIIOL30BAHUEM BPEMEHHBIX MPOMEXKYTOY-
HBIX omop (puc. 2.14).

|

Puc. 2.14. Cxema MOHTaXa JBYXIIAPHUPHOW apKH C 3aTSKKOM:
1 — MOHTaXHBII KpaH; 2 — BPEMEHHBIE OIOPHI; 3 — BAHTOBBIE JIOMKPATHI

BonbiienponerHsie apovHbIe MOKPHITHS HAXOIAT MPUMEHEHUE
MIPH CTPOUTENHCTBE CKIIAJIOB CHIMyYWX MarepuanoB. M oObdHO Tipn
9TOM HCIOJIB3YIOT TPEXIMIApHUPHEIE apku mposietoM g0 60 M. Taxk,
TIOKPBITUS TUIOBBIX CKJIAJIOB JJIsi XpaHEHUs] KapOaMuaa MpecTaBiis-
10T cO0O0# CUCTEMBI U3 TPEXIIAPHUPHBIX apoK MpoJeToM 58,3 M ¢ mra-
rom 10,5 ™M, onuparommxcs Ha COOpHBIE JKelIe300eTOHHBIC
A-o0pa3Hbie KOHTPGOPCHI BHICOTOM 7 M M Maccoit 16 T. ApKH COCTOSAT
U3 JIByX MPSMOJUHEHHBIX pUresiell JMMHOW 36 M CO CTyNEeHYaTo H3-
MEHSIOUIMMCS IBYTaBpPOBBIM CE€4eHHEM BbIcoTOW 10 1,2 M. Purenn
MOCTYNAIOT TPEMsI OTIPABOYHBIMH MapKaMH, UX CTBIKH BBIIOJHSIOT
CBapHBIMHU JIHOO Ha BBICOKONPOUYHBIX OonTax auameTpoM 2027 MM.
Mexay co0oii apku pa3BsA3aHbl B CThIKaX 4acTel COCTaBJISIONIMX WX
pureseii, a Takke B MECTaXx OMUPAaHHUA HA KOHTP(HOPCHI U MO KOHBKY
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Oankamu; 110 BEPXHHUM I105ICaM PUTeJIeH ¢ I1aroM 2 M IpeayCMOTPEHbI
nporonsl. Kpome Toro, napaniensHO OCHOBHBIM HECYIIUM PUTETISIM B
AYeHKax MEKAYy HHUMHU U MONEPEYHBIMU OajKaMH COOCHO BMOHTHPO-
BaHbl YaCTH ABYX BTOPOCTENEHHBIX. TakuM 00pa3oM, KaKIbli cKatr
KPOBJIH MPEICTABISIET COO0H 0aIOUHYIO KJIETKY, YCTAHOBJIEHHYIO 1TOJ
yriaoM 37° K TOPU30HTY. 3AaHUSI HMEIOT J1Ba TEMIIEPAaTYPHBIX OTCeKa
CO CBS3EBBIMH MaHEISIMU 1O TopiaM. KpecToBble CBS3M B 3TUX TaHe-
JSIX, @ TaKKe BCE CBSI3M BHYTPH OAJOYHON KIIETKH BBIIOJIHSIOTCS Ha
BBICOKOTIPOYHBIX Oontax 16—20 mm.

MoHTaX MOKPBITUSI HAYMHAIOT IOCIE JAOCTIKEHHs OSTOHOM 3a-
MOHOJIMYEHHBIX CTBIKOB (DYHAZaMEHTOB € KOHTp(OpCaMH MPOYHOCTH,
cocrapisironieii He MeHee 50 % OT NPOEKTHOM, O TOro MOCHIeIHHUE
OCTAaBISIIOT BPEMEHHO 3aKPCIUICHHBIMU pacyajJKaMH M  KIMHBSIMH.
CoryacHO THIIOBBEIM IMPOCKTaM, MOHTaX BCAYT IOJIHOCTBIO TI'OTOBBIMH,
B TOM 4HCJIe MPOLICANIMMHA aHTHKOPPO3UOHHYIO 00pabOTKY, IUTOCKUMHU
omokamu pazmepom 10,5 % 36 M 1 Maccoit okoio 26 T, hopMHUPYyEMBIMH B
MOHTaKHOM 30HE Ha IIMAJBHBIX KJIETKaX C UCIIOJIB30BAaHUEM I'yCEHUYHO-
ro kpaHa (puc. 2.15). Ilpu 3ToM 1151 0OecTieYeHs yCTOMYNBOCTH OJIOKOB
IIPY IOABEME UX JOIOIHUTEIHLHO OCHAIAKT CUCTEMOM IIIIPEHTENEH.

28,300

6700 4
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Puc. 2.15. Cxema MOHTaXa IIOCKUMH OJIOKaMH
apOYHOTO MOKPBITHS CKJIaja kapboMua:
1 — xenre300eTOHHBII KOHTPdOPC; 2 — epecTaBHbIe NOAMOCTH; 3 — PUTelb
apku; 4 — ryceanunslii kpan CKI'-40BC; 5 — BpemeHHast onopa,
6 — rycennunsiii kpaH CKI'-63bC; 7 — ykpynHsiemblii 670K
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b1ox1 MOHTHPYIOT Mapamy 4epe3 OAHY B HAIPABIECHUH OT CBsi3e-
BBIX MaHeJNel Y TeMIIepaTypHOro IIBa B CTOPOHBI TOpLOB. Kaxaplii 610K
NOAHMMAIOT M  yCTaHABIMBAIOT JIByMs T'YCEHWYHBIMUA KpaHamu
CKI-63bC (co crpemoir 25,5 M u rycekoMm 16,4 M) u CKI-40bC
(co ctpemnoii 25 M u rycekoM 20,9 M) TIpH CTPOTIOBKE JBYMSI TpaBepcamu
(mo xBa 3axBaTa HA Kaxaylo). HwkHMil Kpail Olloka ycTaHaBIMBAIOT Ha
KOHTP(QOPCHI, BEpXHHUI — Ha TEPEIBIKHYIO0 BPEMEHHYIO OTIOPY BBICOTON
25 m, ceuerneM 2 % 10,5 M 1 pazmepom ocHoBarus 5 % 10,5 M, obopymo-
BaHHYIO MapIIE€BOM JIECTHULIEH M YCTAHOBJICHHYIO MO LEHTPAJIBHOM OCH
NpOJieTa Ha PEJIbCOBBIX MYTsX. BEIBEPSIOT OJIOK MO BBICOTE Mapoi T'Mi-
ponomkparoB J['O-20, pa3sMelIeHHBIX Ha BEpXHEH pabouell IUIoIIaaKe
BpeMeHHoH oropkl. [locie 3Toro 610K BpeMEHHO KpemsT K Heil Oonramu
U TEpexofaT K MOHTaXy IPOTHBONOJIOKHOrO Onoka. I[lepemereHue
OTIOPBI C OJJHOM CTOSTHKU Ha APYTYIO OCYILECTBIIAIOT TPAKTOpOM (HampH-
Mmep, C-100) 6o 351eKkTposieOe 1Kol rpy30H0bEMHOCTRIO S T.

ITocne monTaxka mapsl 61okoB kpaH CKI'-63bC ucmonb3yior Ha
cOopke 6mokoB cnexytomier mapsl, a kpan CKI'-40bC, kak mpasmio,
Ha MOHTa)X€ KOHCTPYKLMH MEXKOJIOYHOTO MPOCTPAHCTBA, B KOTOPOM
Ha3HAYaeTCs U MECTO CTOSIHKH JIAHHOT'O KpaHa.

Becmapuupnsie apku nposjerom 168 M npuMeHEHbI B KOHCTPYK-
MK NOKPBITHS BenoTpeka B Kpeutarckom (MockBa), TOCTPOSHHOTO K
otkpeiTiio  XXIl  jmetEmx  Onmmmumiickux urp (puc.  2.16).
[MokpeITHe B TIaHe UMeeT GopMy IIUIHIICA C JUIMHAMH MaJlod H 00JTb-
o oceit 132 n 168 M COOTBETCTBEHHO U COJIEPIKUT YETHIPE HECYIIUE
apKu: 1B€ BHYTPEHHUE U JIBE Hapy>KHbIE. Bce apku BBIIONHEHBI U3 HU3-
KOJIETUPOBAHHOW JIUCTOBOM cTanmu TtommuHod 2040 MM U HMEIOT
3aMKHyTO€ KopoOuaroe cedenue 2 X 3 M. CeKIMu apoOK COCTHIKOBAHBI
yepe3 (ppe3epoBaHHBIE CTaJbHBIE MPOKJIAAKA C O0OBAapKOH TOPLOB MO
KOHTYPY CTBIKOB. W HapyXHble, 1 BHYTPEHHHE apK{ ONHMPAIOTCS Ha
MacCHBHBIE XeJie300eToHHbIe ycToH. [Ipr 3TOM HapysKHbIE HaKJIOHEHBI
Ha 14° K TOPH30HTY W TOANEP)KUBAIOTCS TaKK€ KOHCTPYKLHUSIMH TPH-
OyH; BHyTpeHHHE — OOJBIIETIPOJIETHbIE — HE MMEIOT MPOMEXYTOYHBIX
OTIOp, HAKJIIOHEHBI K TOPU30HTY Ha 56° 1 00beMHEHBI cucTeMOr (epm
C MapayieIbHBIMU NOsICaMH MpoJieToM 5,3—25,3 M, YCTaHOBJIEHHBIX C
maroM 6,3 M. Pacriop apok BOCIIPHHHUMAIOT JIBE KeJI€300€TOHHBIE 3a-
TSDKKH, PACTIONI0)KEHHBIE HUKE YPOBHS YUCTOTO TIOJIA.
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K MoHTa)xy BHYTpeHHHMX apOK MPUCTYIHIN Tocie Habopa OGero-
HOM YCTOEB U 3aTSDKEK YCTAHOBJICHHOM MPOEKTOM IpodHocTu. Kaxnas
apka mocTynana Ha OOBeKT 17 OTHpaBOYHBIMH MapKaMH (CEKLHSIMH)
JuHo 10 12,3 M u maccoit 10 40 T. CeKMu MOHTUPOBAIU TTOOUEPETHO
B HalpaBJIE€HUU OT YCTOEB K CEPEAMHE MpOJeTa Ha PELIeTYaThIX CTallb-
HBIX BPEMEHHBIX OIIOpaxX CEYeHHEM 2 X 3 M, UCIIONb3ys IPH 3TOM JBa
rycennunbx kpaHa CKI-100bC co ctpenamu no 35 M u rycbKamu IO
10 M (puc. 2.17). ba3bl onop 3ameMIsuTich B JKeNe300eTOHHBIX (QyH/Ia-
MEHTaX, a BEpXHHME YaCTU MMENU padouue IUIOLIAIKU C MOJCTaBKaMH,
CITY>KUBIIVMH IJIsl YCTAaHOBKH, BBIBEPKH M BPEMEHHOIO KpEIUICHHS U
pacKpy>KaJMBaHHsI CEKIWI apoK. Pacxon Meraia Ha M3rOTOBIICHHE Bpe-
MEHHBIX onop cocTaBui 460 T. @epmbl U OPOUKE CBI3U MOHTHPOBAJIH I1a-
PaJUIEIBHBIM TIOTOKOM C OTCTaBaHHEM OT MOHTaKa apOK Ha OJIHY CEKIIHIO.

Puc. 2.16. KpsiTslit BenoTpek B Kpsinarckom (Mockga)

[locne ycTaHOBKHM BceX CEKLHMH, KpOME LEHTPaJbHbIX (3aMbl-
KaIOLIMX), 3aMEPsUTM PACCTOSHUE MEXIY TOPLAMH CMOHTHPOBAaHHBIX
MOJyapoK TO KaXJIOMy M3 4eThIpex pedep M Mo pe3yibTaTaMm dTHX
3aMEpOB BBIIONHSIM MOJPE3KY 3aMbIKAIOIIUX CEKIUH, 3apaHee U3ro-
TOBJICHHBIX C MPHUITYCKOM IO JJIHMHE, YTO, B KOHEUYHOM cueTe, odecre-
YIJIO COBIIAJICHUE COIPSTaeMbIX I0JIyapoK. TeM He MeHee U3-3a BO3-
MOJKHBIX BapHalnii MOHTQXHOTO 3a30pa, B TOM YHCIIE B CBS3H C KOJe-
OaHUSIMHM TEMIIEPaTypbl OKPY)KaIOLIeW Cpelbl, 3aMBIKAIOIINE CTBHIKU
BBITOTHSUIN CBApKOM C HaKJIaJKaMH.

TexHOMOTMS MOHTa)XXa HApPY>XKHBIX apoOK OblJIa aHAJIOTUYHOM.
BpeMennbie omopbl, pacHojOXKEHHBIE IOJ, MOHTa)XKHBIMHM CTBIKaMH,
ObUIM YCTaHOBJICHBI HEMIOCPEICTBEHHO HAa HAKJIOHHBIE OalKH BEpPXHE-
To sipyca TpuOyH, OIHPAIOIIHECS Ha KOJOHHBI.
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768
flyms  doumenun Hanpodrese MOHTORG _ i TocaedobamensHocms
= womel CKTI00 5C > drokol - gpox O~ D uimana irond anK

24,000

Puc. 2.17. Cxema MOHTaxa BHyTPEHHUX apOK HOKPBITUS BEIOTPEKa!
1 — xene300eTOHHBIHN yCcTOi; 2 — 610K apku; 3 — kpan CKI'-1006C;
4 — BpeMeHHBIE OTIOPHI; 5 — (hepMBI

73



ITo oxoHUaHMM MOHTa)Xa apoOK MPOM3BOAWIN WX PACKPYKaJIH-
BaHue. J[J151 Hapy>KHBIX apOK ATOT MPOIECC HE MPEICTABISLII 3aTPyAHE-
HUH, TaKk Kak gAeopmaiyy apok B BEPTUKAIBHOM HANpaBICHUH ObLIH
HE3HAYUTEIbHBI. PaboOThl TO OMHOBPEMEHHOMY PpaCKPYXaJIWBaHUIO
JIByX BHYTPEHHHUX apOK BBIMOJHUIA MOATATHO B HAMPABICHUU OT UX
[EHTPOB K YCTOSAM: Ha KKIAOM JTare Ha YeTHIPEX MPOTHBOIIOIOKHBIX
BPEMEHHBIX OMOpax Mo 00€ CTOPOHBI OT OONBIION OCH yCTaHABIUBAIIN
py4YHBIE TUAPOJAOMKPATHI TPYy30M0aBeMHOCTRI0 100 T, ¢ X TTOMOIIBIO
00pa30BBIBAIM 3a30p B 1 MM IOJ MOHTaXHBIMHU CTHIKAMH CEKIIUN
apoK W TOCJe yAaJeHHUs OMOPHBIX MOJKIAJ0K BBOJMIN COOTBETCTBY-
IOIIUE YYaCTKH CMOHTUPOBAHHBIX KOHCTPYKIUI B padoTy.

2.5. Bo3BeeHue KynoJbHbIX NOKPBITHI

BonbimemnponerHpie peOpHUCThIE KyIojda MOHTHPYIOT TTO3JIEMEHT-
HO, YKPYITHEHHBIMH OJI0KaMu (4aiie Bcero) u B 1esom Buge. [Ipu stom
B MIEPBBIX JBYX CIy4asX MOHTaX BEIETCS C UCIOJb30BAHUEM BPEMEH-
HOW CTAallMOHAPHOW OIOPBI, YCTAHABIMBAECMOM B LIEHTPE BO3BOJUMOIO
3JaHUS WK coopykeHus (puc. 2.18), 1100 HaBECHBIM CITOCOOOM.

[Ipu MCnoOaB30BaHUM MAYThl C OMOPHBIM KOJBLIOM B KauecTBE
HEHTPaIbHON onopbl (puc. 2.18, @) MOHTaK HAYMHAIOT C e¢ COOPKHU U
OCHAIICHMS MTOJAMOCTSAMU U pacyajkamMH. 3aTeM C MOMOILIbIO OJHOTO
WM JIByX CaMOXO/IHBIX KPAaHOB IMPOU3BOJIAT €€ YCTaHOBKY, BHIBEPKY U
BPEMEHHOE 3aKpEIUICHHE, MOCIE YEr0 MOHTUPYIOT BEPXHEE ONOPHOE
KOJIBIIO Kymnoja. MOHTaX YKpyNHEHHBIX Ha 3emiie pebep Kyrosa Be-
YT TIOTIAPHO C JBYX JHAMETPAIbHO MPOTHBOIOJIOKHBIX CTOPOH: ped-
pa OmMupaloT Ha HIKHEE W BEPXHEE OIMOPHBIE KOJIbLIAa U COEAMHSIOT
MEXTy CO00H KOJBIIEBEIMHA ITPOTOHAMH.

MMenHO Tak OBITM CMOHTHPOBAHBI CTaJIbHBIE KOHCTPYKIIUU KY-
MOJIBHOTO TIOKPBITUS IMpKa B KucioBoacke. 3maHue COCTOMT U3
KpYyTJIOM B IUIaHE 3PUTEJIBHON YaCTH, NEPEKPBITON KYIIOJIOM JUaMeET-
poMm 45 M, U NPUMBIKAIOIIMX K HEW BCIIOMOTaTEIbHBIX MOMEIICHUN.
B cBoro ouepenp, caM KyImosl COCTOUT U3 16 momypam, CXOAsIuxcs B
IIEHTPE y BEPXHEro OMOPHOTO KoJibla nuamerpoM 10,5 M. Ycroitum-
BOCTH TOKPBITHSI 00ECIICUMBAETCS CBA3EBBIMU CEKTOPAaMH, PacIolio-
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KCHHBIMH B IUIaHE KPECTOM, a TAaKXKe KOJBIEBBIMU DPACIOpKaMH U
HNPOYMMH CBS3AMH, IPEIYCMOTPCHHBIMH B OCTAJIBHBIX CEKTOpax M
00pa3yomuMH BMECTe C IOJypaMaMHU JKECTKYIO0 HPOCTPAHCTBEHHYIO
KapKacHYIO CHCTEMY.
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Puc. 2.18. CxemMbl MOHTaxa KyIOJIOB
[P UCTIOJIb30BAHUM B KAYECTBE EHTPAIBHOM OMOPEI
MAauThI C OMOPHBIM KOJBIOM (@), KpaH MauThl (6), GaliHu ¢ paauaibHO-
MMOBOPOTHBIM TPY30M0bEMHBIM YCTPOUCTBOM (8); 1 — MauTa; 2 — BepxHee
OTIOPHOE KOJIBIO KymoJa; 3 — pacyanka; 4 — OamiHs; 5 — paquansHO-
MMOBOPOTHOE IPY30TOIHEMHOE YCTPOMCTBO; 6 — MOAKpaHOBas 3CTaKaja

LlenTpanpHast BpeMeHHas oropa BBICOTOM 26 M U Ipy30MOIbEM-
HOCTBIO 50 T ObLIa 3alMpPOEKTUPOBAHA B BHJE TPYOUaTOM MauThbl TUa-
MmetpoM 500 MM Ha pacyaikax (BEpXHHUX M HIKHUX) C IBYMs IIOJIHC-
racTaMy TPY30IOABEMHOCTRIO TI0 15 T 1 MobeMa MOHTaXHOTO OJI0Ka
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Maccoit 20 T, BKITFOYAOIIEro BepXHee OMOPHOE KOJBIIO U KOJIOCHUKOBYIO
peIIeTKyY, AHaMeTp EHTPATFHOTO KOJIbIIa KOTOPOH cocTaBisul | M uis
CBOOOIHOTO pa3MEIICHUS B HEM MadTOBOW OMOpPHL. B ee orojgoBke u
OalmMake pacrioyoKEHBI MPOYIIHHEI [T KPEIUICHUS TPY30BBIX TTOJIUC-
MacTOB M pacyajok. Ha MOHTa)ke MOKpPBITHs OBUI MCIIONB30BaH KPaH
MKIT-25BP c¢ GamrnHeii BeicoToit 23,5 M u cTpeiamu IiuHOM 15 u 20 M.

BpeMmennyto ormopy mojmand KpaHOM BHYTPH 3/aHUS U OMEPIH
OammMakoM Ha HAIPaBIIAIONINE, a OTOJIOBKOM — Ha CTEHY. 3aTeMm, Iie-
PEABHHYB 3JICKTPOJICOSAKON HHU3 OMOPBI Ha MIMAIBHYHO KIIETKY, BBI-
JIOKEHHYIO B IICHTPE MaHEkKa IMPKa, MPUIOIHIIA KPAaHOM BEPX OIIO-
PBI HA MAKCUMAJILHO BO3MOJKHBIM YTOJI M IOBOPOTOM BOKPYT OaliMaka
JTIOBEITN €€ AIEKTPOJIeOEIKOM 10 BEPTHKAILHOTO TIOJI0KEHHS, BpEMEH-
HO 3akpemnuB (puc. 2.19). 3aTeM YKpYIHWIHN U TIOJHSUIA HAa MIPOEKTHYIO
OTMETKY BEpPXHEE OIMOPHOE KOJBIIO0 C KOJOCHUKOBOH PEIICTKOH, Ye-
THIPbMSI BEPXHUMH pacyaikaMH 3aKPEIUB €0 K OTOJIOBKY BPEMEHHOM
OIIOPEI, a YCTBIPbMA HMXKHHUMHU — K €€ 63HIMaKy.
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Puc. 2.19. Cxema MOHTa)ka KyIoJLHOTO MOKPBITHS ITUpKa B KucioBoacke:
1 — V-o0pa3Has cToiika royypambl; 2 — KUpIUYHAasl CTEHa;
3 — HIDKHSISL pacyalika BpeMEHHOI! onopsl; 4 — 1mnasbHas KIeTKa,
5 — HIDKHSISL pacyalika oropHOro kKoubia; 6 — kpan MKI'-25BP;
7 — purespb HoIypaMbl; 8 — BEpXHss pacyalika BpeMEHHOW OIOPBI;
9 — BepxHss pacyaika onopHOro konbena; 10 — monucnacr;
11 — nenrpansHas BpeMeHHas oropa; 12 — BepxHee ONOPHOE KOJIbLO
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IIpu mMonTaxke V-00pa3HBIX CTOEK MOIypaM IO MepUMETPY 371a-
HUSI, pUreNel, pacliopoK U CBs3eH B CBSI3EBBIX CEKTOpaX KyIoJa JUTHHA
CTpeJibl CoCTaBiisia 15 M, MpU MOHTa)Ke€ KOJIOCHUKOBOW HAJCTPONKH U
CBsi3ell BOJIM3K BEPXHEr0 OMOPHOTo Kojbiia — 20 M. B kauecTBe moamo-
CTEH HMCIOJIH30BAIM TUIIOBBIC HABECHBIC JICCTHHUIILI C JIFOJIbKAMH U CIIe-
[MUATTFHO CIIPOEKTHPOBAHHYIO TIEPENBIKHYIO IDIOMIAAKY, KOTOPYIO
MepeMeIalid TI0 BEPXHHUM IOSICaM pHrelici pydHBIMU JieOeIKaMu,
YCTAHOBJICHHBIMA Ha CaMOM IUIOIIAJKE W KOJOCHHKOBOW pEIIeTKE.
Ha mocnenneit 6pun Taxoke YCTPOSHBI KOJBIIEBBIE TIOMMOCTH IS PETy-
JIMPOBAHMS HATSHKCHUSI BUHTOBBIX CTSDKEK PAcyaliOK U IPUEMa PUTEIICH.

st obecnieueHusi BO3MOKHOCTH JICMOHTa)Ka BPEMEHHOMH OIIO-
PBI €e BIOCIEICTBUH pa3pe3aid Ha JIBe 4acTH. B mporecce ux orryc-
KaHUs BOBHYTPh 3[IaHHS HCIOJIB30BAJICA TI'PY30BOM ITOJIMCIIACT, 3a-
KpETJICHHBIN 32 BEpXHEe OMOPHOE KOJBIIO KYIOJIa.

ITonorue xynoina nposietoM 40—50 M peKOMEHTyEeTCSI MOHTHPO-
BaTh KpaH-MauTaMH, OJHOBPEMEHHO HUCIOJb3ys WX B KAa4eCTBE IICH-
TpaJbHBIX BpEeMEHHBIX omop (cM. puc. 2.18, 6). Ilpu stom mocie
YCTAaHOBKHM W 3aKpeIuieHus pebep Kymoja HMX pacKpyKaluBaHHE
BBITIOJIHSIFOT IyTeM OCJIa0JIeHUs KJIMHBEB B OMOPHOW KIIETKE IMOJ OC-
HOBaHHMEM MauThl. [Ipy TeMOHTaXKe MauThl €€ CHaydaja, Kak MPaBUiIo,
pa3pes3aroT HWXKE€ M BHIIIE BEPXHETO OMOPHOTO KOJbIA, CBOOOTHBIC
OTpE3aHHBIC YAacTH 3aTeM YAAJSIFOT, a BBAPCHHAS B OMOPHOE KOIBIO
TPEThsI YACTh OCTACTCS JICMEHTOM KOHCTPYKIIMHU KYIIOJIa.

[Ipu ncronp30BaHUM B Ka4eCTBE IIEHTPAILHOM OIIOpPHI OAITHU C
IPy30MOABEMHBIM PaIHATBbHO-IOBOPOTHBIM YCTPOUCTBOM, CKOMILICK-
TOBAaHHBIM U3 JIEMEHTOB KO3JIOBOTO KpaHa (IIyTeM 3aMeHBI OJTHOM ero
MEPEeIBMKHON OIMOphl HAa TOBOPOTHYI) W TpeJHa3HAuYEHHBIM IS
YKPYIHUTENBHOH COOPKM M MOHTa)ka OJIOKOB MOKPBITHS, PabOThI
HAYMHAIOT C TIOJrOTOBKM MOHOJHUTHOTO OCHOBAaHHS IO/ OAalllHIO U
YCTPOMCTBA KOJBIEBBIX PEIbCOBBIX IyTEeH Ha METANTMYECKON dCTaKa-
JIe BOKPYT KYIIOJIa.

ITomoOHBIM 00pa3oM OBLT BBITOJHEH MOHTaX CTaJbHBIX KOH-
CTPYKIIUH KYIOJBHOTO TOKPHEITHS bonbmoro MOCKOBCKOTO HHpKa
mposieToMm 64,5 M. B 1ieHTpe 3maHus OblJla CMOHTHPOBaHA BpEeMEHHAs
CTaJIbHAsI OTIOpa BBICOTOM 34 M, ONUpaBIIAsCs HA MOHOJIUTHOE OETOH-
HOE OCHOBaHHME MaHexa. Ha BepxHel Iiomanke ornopsl ObUIO ycTa-
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HOBJICHO OIIOPHOE KOJIBIO, HA KOTOPOM C BO3MOXKHOCTBIO BPALICHUS
OBUT 3aKpeIUIeH pHUrellb paguaibHO-TIOBOPOTHOTO YCTPOHCTBA Ipy30-
MOAbeMHOCTEI0 30 T, CMOHTHPOBAaHHOTO C TTIOMOIIBIO ITOPTajia BBICO-
Tol 55 M u rpy3onoasemMHocThio 100 T. pyras, moaBmxHas, omnopa
paanaIbHO-TIOBOPOTHOTO YCTPOMCTBA MOIJIa MEPEMEIATHCS 10 Peilb-
COBOMY TYTH, yJIO’)KEHHOMY Ha KOJIBIIEBOM ACTaKaje BBICOTOH 4,5 M 1
pamuycom 51,5 m (cMm. puc. 2.18, 6).

[Noctynagiye Ha 0OBEKT KOHCTPYKLMH KYTIOJIa TIPY TTOMOIIH TY-
CEeHWYHOTO CTPEIOBOTO KpaHa YKPYIHSIIA B OJI0KK Maccoit 1o 15 T u mo-
JaBaJId B 30HY JIEMCTBHA paJuaIbHO-TIOBOPOTHOIO YCTPOMCTBA, TIe Ha
re0JIe3UUECKH BBIBEPEHHBIX CTEHIAX-KOHIYKTOpax COOMpaId KyHOIb-
Hble CEKTOpbl IMHOU 32,3 M u maccoit 30 T. 3aTeM KaKIplid U3 HUX
YCTaHaBIMBAIN PaJlaIbHO-TIOBOPOTHBIM YCTPOICTBOM Ha MPOEKTHBIE
oropsl. Panee 3TUM ycTpOWCTBOM OBbLIM yCTAaHOBIECHBI 24 TpyOuaTbie
KOJIOHHBI — HIDKHHE OIOphI Kymousa ([0 JBEe Ha KaKAblid cexrop). Bee
MOHTa)KHBIE COCMHECHUS TIEPBOHAYAIIHLHO BBINOJIHSIIM Ha OONTaX, a I0-
CJle OKOHYATENbHOMN BBIBEPKH JOTIOTHUTENHHO MPOBAPHUBAIIH.

HagecubiM cnioco6om, yarie BCEro, MOHTUPYIOT TsDKEJIBIE JKe-
Ne300€TOHHbIC TaHeIH COOPHBIX KYIMOJBHBIX MOKPBHITHMA. s Bpe-
MEHHOW TMOJJIEPKKU TMaHeNel 0 UX COEAUHEHHMS C TATaMH, 3aKper-
JICHHBIMU K MHBEHTapHBIM MOHT2)XHBIM CTOWKAaM, HCHOJB3YIOT Iepe-
JIBUXKHBIE CTAJIbHBIC (PepMBbI-111a0I0Hbl. Kak1yto maHes b yKIIabIBalOT
HIDKHMMH YTJIaM{ Ha TOCTOSIHHBIE OTIOPHI, @ BEPXHUMH — Ha yCTaHO-
BOUHBIE BHHTB (epmbl-nadnona. [locne coeauHeHus mnaHenel
C TSATaMu BUHTHI omyckaioT Ha 110-115 MM u mepememarot dpepmy-
mabIoH Ha TMO3UIMI0 MOHTaXka ciemyromied manenu. COopka cooT-
BETCTBYIOIIMX  KOJBLEBBIX  SIPYCOB  IOKPBHITHUS  BBINOJIHSETCS
MOCJIeIOBAaTeIFHO B HANpaBJeHWW CHHU3Y BBepX. [Ipum 3ToM 0OBIMHO
UCTIONIb3YeTCsl OAIleHHBIH KpaH, KOTOPBIM Ui OOJBIIEH KECTKOCTH
PaCKPEIUISIOT € YETBIPEX CTOPOH pacyankamu (puc. 2.20).

JaHHbIi crtocob MpUMEHSJICS MPH MOHTa)Ke COOPHOTO KEe30-
OETOHHOTO KYMOJBHOTO TOKPHITUS PBIHKA B JIOHENKe ArmaMeTpoM
37,12 M, coctosmiero u3 15 KoNbLEBBIX SAPYCOB, KXl U3 KOTOPBIX
coOHMpany U3 OAHOTUITHBIX MaHeNled TONIMHON 4 cM ¢ OKalMIISIOIIN-
MU peOpaMu BBICOTOM 27 cM. BricoTa Bcex maHesel, KpoMe 3aMblKa-
IOIUX, cocTaBmsuia 129 cM, Torja Kak IIMPHHA B HAINpPaBIECHUU OT
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HIDKHETO sipyca K BEPXHEMy CTyINeH4aro yMmeHblianach. [logpem u
YCTAHOBKA MaHEJEeH OCYLIECTBISINCH Pa3MEIIEHHBIM B LIEHTPE 31aHUS
OallleHHBIM KPaHOM, BPEMEHHOE KPEMJICHUE — WHBEHTAPHBIM IIPHUCIIO-
co0JieHreM B BUJIE CTOMKH C OTTSDKKaMH | CTSHKHOM MydToi. [1o mpo-
€KTy OBUIO IPENyCMOTPEHO COENMHSITH CMEKHBIC IAHENNU MEXIY CO-
60# Gonramu. IIBEI Mexay NMaHENSIMH 3aMOHOJMYMBAIN LIEMEHTHO-
TIECYaHbIM PAacTBOPOM, MO BEpXHEW KpoMKe MaHeslel KaKAoro spyca
yCTpauBald MOHOJNUTHBIN jkeJe300eTOHHBIN Mmosic. PaboTsl Benmch ¢
Hapy>KHBIX MHBEHTAPHBIX IMOJBECHBIX MOAMOCTEH, KOTOpHIE Iepeme-
Iaay B Ipoliecce MOHTaxa mo MecTy. Ilocnme Toro kak pacTtBop B
IIBaX U OETOH MOHOJIUTHOTO I0sica MPUOOPETAIN MPOYHOCTh, PABHYIO
70 % OT MPOEKTHOM, CTOMKH C OTTSHKKAMH CHUMAJIM U aHAJIOTMYHbIM
00pa3oM HaYMHAJIM MOHTHPOBATb CICAYIOIIUH SPYC.

42380

Puc. 2.20. Cxema MoHTaxxa naxenen
CcOOPHOTO KYIIOJIBHOTO MOKPBITHSI HABECHBIM CIIOCOOOM:
1 — uHBeHTapHasi MOHTAXKHAs CTOWKA; 2 — pacyalKa CTOHKH;
3 — ira; 4 — nepenBrxkHas Gpepma-11adiaoH; 5 — Kymou,
6 — pacuanka OaHu KpaHa; / — aHeseBo3; 8 — OaleHHbIH KpaH
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Taxoke HaBeCHBIM CIIOCOOOM OBbLIT CMOHTHPOBAH KYTOJ KPBITOT'O
poiaka B Cian-benb-A606éce (Amkup) nuamerpom 41 M, cocrosiumit
3 14 KONBIEBBIX SIPYCOB, COAEpXKANIMX B 00meH ciokHOCTH 648
TpaInereBUAHbIX KECCOHHBIX COOPHBIX >KEIe300CTOHHBIX MaHeJeH
(2448 Ha spyc), KOTOpBIC 10 3aMOHOJIMYMBAHUS YICPKHUBAIU BpE-
MEHHBIMH CHEMHBIMU IMPOTHBOBecaMH. Ha MOHTax KaXJoro spyca
YXOAUIIO OKOJIO § u.

K dumciy 3HaKoBbIX OOBEKTOB, MPH BO3BEACHHH KOTOPBIX OBLT
TpHMEHEH HAaBECHOM CIIOCO0, OTHOCUTCS M KPBITHINA cTammoH «Louisiana
Superdomey» 8 HoBom Opreane (CIIIA) na 80—100 ThIc. 3puTeneii ¢ BbI-
JBIKHBIMH TpHOYHaMH Ha ypoBHE UTrpoBoro mouisi. [TokpeiTie cragnona
CIPOEKTUPOBAHO B BUAE Kymoja nuamerpoM 207 M co cTpenoil nogbema
32,2 M, 00pa30BaHHOTO YacThio chephl paguycom 184 M (puc. 2.21).

Puc. 2.21. Kpwitsiii craguon «Louisiana Superdome»
B HoBom Opreane (CILLHA)

MoHTaX KyIOJIOB B II€JIOM BHJIE KpaifHEe CIIOKEH M B CBSI3H C
9THM HIMPOKOT0 PACIPOCTPAHEHHS B IPAKTHUKE OOJIBIICTIPOJICTHOIO
CTPOUTETLCTBA HE TIOMYUIHIL.

IIpu cTpouTenbCTBE CETUATHIX KYIOJIOB HET YCTAHOBUBILIUXCS
CXEM MOHTaXa B CBSI3U C OOJIBIIIMM Pa3HOOOpa3ueM UX KOHCTPYKTHB-
HbIX petieHuil. 1 mo3ToMy KaxKIplii COOTBETCTBYIOIIMM MPOEKT MpO-
M3BOACTBA paboOT B CBOEM poje YyHHKaneH. Tak, Hampumep,
Ha puc. 2.22 1oka3aHa cXeMa MOHTa)ka CETYaToro Kyrosa BeicoToi 114
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U auaMmeTpoM okoyio 230 M, COCTOSIIETr0 M3 HECKOIBKHUX PSIIOB pe-
HIETYATBHIX MPOCTPAHCTBEHHBIX OJIOKOB POMOMYECKOM (OpPMBI Maccoi
1o 10 T ¢ qmHO# Mo pedpy OKOJI0 9 M M pacCTOSHUEM MEXTY HapyXK-
HOW M BHYTPEHHEH IUIOCKOCTSMH (TONMMHON Kymoma) 2,5 M. Ilpm
3TOM IperyCMaTPUBAETCS, YTO KapKac KaKIOro OJIOKa BKIIIOYAET B
ce0sl IIecTh IUIOCKHX TpyO4aTbix ¢epM BBICOTOH 2,5 M (4UeTbIpe
HapY’KHbIX H JIB€ CIIAPEHHBIX BHYTPEHHUX [0 LEHTPAIBHON OCH OJIOKa).
Taxoke mpezmonaraercs, YTo K Hapy>KHbIM mosicaM (epM MpHBapeHa
npeaBapUTeIbHO-HANpPsDKEHHass oOIMBKa (MeMOpaHa) W3 pYJIOHHOHN
KOPPO3HUOHHO-CTOMKOM CTanu TOMIIMHON 1,5 MM, B TO BpeMsl Kak C
BHYTPEHHEH CTOPOHBI K MOsSicaM KapKaca MPHUKPEIUICHBI TPEXCIOHHbBIE
MeTaJuInuecKkue mnaHenu c yremnureneM. CoeanHeHHs OJOKOB —
(haHEeBBIE HA BBICOKONPOYHBIX OO0JITaX.

114,000

)
<
S
S

o

@231, 7

Puc. 2.22. IIpumep cxeMbl MOHTa)a CETYATOrO KyToJIa:
1 — 6amennsiii kpan BK-300B; 2 — mogpemuuk I1TI"C-800;
3 — kymoJ; 4 — apka 00CIy)KUBaHHs; 5 — KOJIbLIEBBIE TyTH
quist kpana BK-300B; 6 — mojbeMHHK Ha KaHATHBIX HAIMPABISAIOINX;
7 — penbcoBbiii kpaH CKP-2200; 8 — koHCcTpyKIIMK nozBaia
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[Tpu peanuzaunu mpeAcCTaBICHHON cxeMbl cOOpKa OJIIOKOB MO-
JKET OCYLIECTBIIATHCS B CIIEIUATBFHO 00OpPYIOBaHHBIX 3aKPBITHIX IO-
MEILEHHSX, OTKYyAa IMOJHOCTBbIO COOpaHHBbIE M OKpalleHHBIE OJOKH
MOJIAIOTCS Ha TEJEKKE MO PENIbCOBBIM MyTAM Ha MOHTax. KoHCTpyK-
UM Kynona 10 otMeTky +70,00 M moTHUMAIOTCS M YCTaHABJIMBAIOTCS
B MIPOEKTHOE MOJIOKEHHE MOAPYCHO ABYMS OallleHHBIMH KpaHaMH Ha
penbcoBoM xoay BK-300B, nepemMeriaromumMucs cHapykH Kymonia 1o
KOJBLIEBBIM MyTsAM paauycoM 125,5 m. Takoe pacmnonokeHne KpaHOB
MO3BOJISIET OJTHOBPEMEHHO C MOHTaKOM KOHCTPYKLHMH KyIoJja BBINOJ-
HATH pa6OTbI 10 BO3BCIACHUIO KOHCprKHI/Iﬁ ImoJaBaljia 3JaHUA U B TO
K€ BpeMsi oOecreuyrBaeT YCTaHOBKY M pabOTy pelnbCcOBOTO KpaHa
CKP-2200 na otmeTke —7,85 M, KOTOPBIN MpeaycMaTPUBACTCS K HUC-
MOJIb30BAaHUIO TIPY MOHTAK€ OCTAJIbHOM YacTH KyIoJa.
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INPUJIOKEHHUE

Ipy30Bble TAM

.
Kabenb \

OneKTPOMEXaHNYECKNN MOABEMHNK,
CMOHTUPOBAHHbI Ha KOMOHHE /

TN # ﬁ

Mynbt
ynpaBnexus

[puHIMNIHATBHAS CXeMa PACCTAHOBKH MOBEMHOTO 000PY/OBaHUS
(Hagano)
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A-A

KonoHHa

+20.750
OneKkTponogbLEMHMKM
3
[py3oBble TAMM
+17.000
lnuTa B NPOEKTHOM NONOXEHUM
+11.000
R A A T e e g o e e B s B
MnuTa B NPOMEXYTOYHOM NONOXKEHUN
A R B e T AR A G

OxoHYaHHe
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