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1. loHsiTHE TEKTOHUKHU B CTPOUTEILCTBE U aPXUTEKTYype. BUAbI TEKTOHHYECKHUX CHCTEM.

B apxuTekType TEKTOHWKOW HAa3bIBAIOT XYI0KECTBEHHOE BBIPAKEHHE PaOOThl KOHCTPYKIIUUA W
Marepuaina. 0. [1. Bomuek, oauH U3 ucciieoBaTenel apXuTeKTypHOM TEKTOHUKH, Ha3Bajl €€ «B3aMMOCBA3bIO
XYyJI0’KECTBEHHOTO M TEXHOJOTUYECKOTO CTIOCOOOB MBIIIUICHHS U JIEATEILHOCTH B MaTepuaiie». B 30-e roapl
MO0J] TEKTOHUKOW TMOHUMAIH «3aKOHOMEPHOCTU TOCTPOCHUSI MPOCTPAHCTBA». Takoe ompesesieHne ObLIo
npeaoxeHo A.A. BeCHUHBIM.

Bce >tu onpeneneHus B KaKMX-TO OTHOUICHMSX CIPaBEUIMBBI. Bce 3aBHCUT OT TOro, Kakoil W3
ACTIEKTOB CJIOKHBIX B3aMMOJIEHCTBUIA (POPMBI U KOHCTPYKIIMH WHTEpEcoBasl aBTOpa. [I0CKOJBKY MOHSATHE
TEeKTOHUKHA HHTEPECYET HAC B €ro B3aUMOCBSI3M C APXUTEKTYPHOW KOMIIO3HMIIMEH, a caMa TEKTOHMKa
paccMaTpuBaeTcs, KaKk CPEACTBO KOMIIO3UIIMHM, Mbl MOXEM MPUCOCIUHHUTHCA K MHEHUIO H3BECTHOTO
coBerckoro apxutekropa A.K. bypoBa 0 TEKTOHWKE Kak pe3yJabTaTe «IUIACTHYECKH pa3pabOTaHHOM,
XYyJI0’)KECTBEHHO OCMBICJIEHHOU KOHCTPYKITUW.

[TockonbKy npouecc pa3BUTHUSA XYA0KECTBEHHOTO OCMBICIIEHHUS ACHCTBUTEIBHOCTH, YACThIO KOTOPO
SBJISIETCSL M apXMTEKTypa, IpHOOpeTasl omnpeneiaeHHbIe (GOpMbI BO BPEMEHH, YTO OTHOCHUTCS TaKKE U K
KOHCTPYKTHUBHBIM CHCTEMaM, TIOHUMAHUE TEKTOHUKU M BOTUJIOMIEHHE 3TOTO IIOHUMAaHHUS B PO (HeCCHOHATBHOM
JIEATEIbHOCTH apXUTEKTOPa TAKKe U3MEHSIIUCh. KaTeropusi TEKTOHMKM UCTOPUYHA 10 CBOCH CYTH.

TexkToHHMKa COOPY)KEHUIH BO3HUKACT W3 KOHCTPYKIIMHM W pabOThl MaTepHaia U HEOTACIUMa OT HHUX.
[enecooOpa3HO MO3TOMY KOHKPETHBIN aHAIN3 TEKTOHUYECKUX CPEJICTB ApXUTEKTYPHI CBS3aTh C OCHOBHBIMH
TUIAMHU KOHCTPYKLHUHA U paccMaTpuBaTh UX KaK BUAbl TECKTOHUYECKUX CUCTEM.

TexToHMKA CTEHOBBIX KOHCTpYKIMii. CTeHa - MAacCUBHAs KOHCTPYKIIUS, COBMeUIAromas (QyHKIUIO
OTPaKIEHUS U pacUJICHEHHS MPOCTPAHCTBA C (PYHKIMEH BOCHPHUATHS HArpy30K, 00pa3yeMbIX COOCTBEHHBIM
BECOM, BECOM IMEPEKPBITUH U KpPOBJIM, a TaKXKE€ TEX HArpy3oK, KOTOpbIE CBS3aHbl C IPOLIECCAMH,
MIPOUCXOAIIMMHE B 3/1aHuU. [lepBbie CTEHBI B JIECHBIX palloHaX coopyxanuch u3 OpéseH. Ilnactuka mons
JIEPEBSIHHOM CTEHBI ONPEACIACTCS CaMUM MaTepuaioM-niogoopom OpéeH. Jlo Tex mop, Moka He ObLI
M300peT€H KOCSAK, OKHA B CT€HE BBHIPYOATUCH JUIIb B MOJAEPEBa, T.K. MOJIHAS MPOPYOKa HECKOIBKUX PSIIOB
Opésen ocnadmsna creHy. C n300peTeHrneM KocsiKa MosSBUIACh BO3MOXKHOCTh BBIPE3KH BEPTUKAIbHBIX OKOH.
Obpamienne TpoEMOB, HATMYHUKU, CTaBHHM, KOHBKOBBIM Opyc-BCE€ OTH apXUTEKTYpHBIE JIeTald Kak Obl
coOMparOT B OJHO XYIOXKECTBEHHOE IIeJIoe OpeBEHYATHII CPyO M KPOBIIIO U CTAHOBSITCA CAMOCTOSITETHHBIMU
TEKTOHUYECKUMH DdJeMEeHTaMu. Pycckue ceBepHble W30bI U JEpPEBSHHBIC I[EPKBH, AIbIUNHCKHE A0Ma
[IBelinapuu 1 ABCTpUU MPEACTABISAIOT 3aMedaTeIbHble 00pa3Ibl TEKTOHUYECKU COBEPIIEHHBIX COOPYKEHUN
pyOsieHHO# OpeBEeHYaTON KOHCTPYKIIUH.

«Knaccuueckas» 3aBepHIEHHOCTh CHCTEMBbI MPOQMIMPOBKA KaMEHHOW CTEHBI Oblla JOCTHTHYTA
apxutekTypoir HMrtanmuu B smoxy BospoxneHus. 31mech HamOoliee MOCIEAOBATEIbHO U XYHAOXKECTBEHHO



yOeIUTEIbHO UCIIOIB30BAaH MPUHIIMII TIOCTETIEHHOTO M3MEHEHHUS Harpy3KH CTEHBI B 3aBUCUMOCTH OT €€ pocTa
BBEPX.

B pycckont apxuTekType IUPOKO MPUMEHSIIACh KJIaJKa CTeH U3 kupnuda. [1o mepe pacnpocrpanenus
KeNe300€TOHHBIX TEPEMbIUEK, MEPEeKPBHITUI M CTPYKTYPHBIX KapKacoB OpraHu3anus mpoéma yxke He
JIMMHUTHPYETCS IIPOYHOCTBIO CaMOI'0 MaTepHUala CTEHBbI. YBEIMUYECHUE PA3MEPOB JJIEMEHTOB KIIAJKH CTEHBI
IIPUBEJIO K Pa3BUTHIO KPYMHOOIOYHOTO CTPOUTENLCTBA. [IpUHIIMIINAIBHO 3TOT BUJ] CTPOUTENHCTBA MAJIO YEM
OTJIMYAeTCs OT KIAJKU M3 KUplnuya. JTO TAaK)K€ MacCHMBHas Hecyllas creHa. JlanbHeilliee yKpynHEHUe
JJIEMEHTOB CTEHBI OIIPEAEIINIIO NTEPEX0]] K KPYITHOIIaHEIIbHOMY CTPOUTEIBCTBY.

TexkTonuka opaepHbix cucteMm. EIE Ha 3ape CTPOUTENBHOM JEATEIIBHOCTH JIFOAW IIPU COOPYKEHUU
MPUMUTHBHBIX KWJINII-TIAJIAIIEH, TPUMEHSUTH IEPEBSIHHBINA KapKac.

Camoif npeBHEW KOHCTPYKTUBHOW CHCTEMOM, NCHCTBYIOIICH B HaIlM JHHU, SBISETCS CTOCYHO-
Oanoynas cucrema. OHa BO3HHKJIA €€ B dMOXYy HeonnTa. HO B apXHUTEKTYpPHO-KOMIO3HIIMOHHOM IUIaHE
COOPY)KEHHsI TOTO BPEMEHHU (PKMJIMINA) HEe ObLIM em€ apXUTEKTYypOoll KakK pe3ylbTaTOM Xy/I0KECTBEHHOI'O
OCMBICIICHHUS IEUCTBUTENIBHOCTHU. [locaenoBarebHOE pa3BUTHE U ICTETUYECKOE OCMBICIIEHUE ITOW CHCTEMBI
MIPUBENN K YETKOMY PacUJICHEHUIO HECOMBIX U HECYIIUX YacTe KOHCTPYKIMH - OTIOPHBIX CTOJIOOB U OaloK.
B Jlpesnem Erunte u3 aepeBa jaenanuch CTOMKM M OaqKku, a CHIPLIOBBINA KHPIWY CIYXKXWJ 3alOJHEHUEM
MIPOMEXYTKOB Kapkaca. Tak BO3HUKIA (opMmMa KOJIOHHBI. B JpeBHerpedeckoil apXuTeKType CTOEYHO-
0anmouHas KOHCTPYKIMS Hallja CBOE BBIPAXKEHHWE B OPJEPE, OCHOBHBIMHM YacTSIMH KOTOPOTO SIBISIOTCA
KOJIOHHA M apXUTPaBHOE IEPEKpBITHE. B Ipedeckoll apXUTEKType CIHOXKWINCH 3 oplepe: JOPUYECKUU,
MOHMYECKUN 1 KopuH(ckuil. Bce Tpu opaepa UMEIOT OJHU U TE K€ COCTABHbBIE YaCTH-KOJIOHBI, aHTAOJIEMEHT
(cuctema BeHUaHWsI), cTUI00AT (CTymeHUaTtoe OCHOBaHHWE). KOJOHHBI - 3TO OMOPHI, MOICPKUBAIOIINE
aHTaOJEeMEHT, OHM 3aBEpPLIAIOTCS KamuTeIsIMU. BepXHsis yacTh KanuTeau MOKPHITA MII0CKOM MIINTOM-a0akoH,
KOTOpasi ¥ MPUHHUMAET TsDKECTh MepeKphITus. Kanutenb, SBIAIONIAsCS MEPEX0J0M OT CTBOJIA KOJOHHBI K
aHTaOJeMeHTY, CIAYXHUT JUIsl OpraHu3allid KOHCTPYKTHBHOM M 3pUTENBHOM CBS3M MEXAYy HUMHU. B smoxy
Bo3sposxenus noctpoenue opaepa Obl10 KAHOHU3UPOBAHO.

TexToHMKa KapKacHBIX coopyxkeHuU. CToeuHOo-0anmouHas KOHCTPYKIHS TMOCTY)KHUJIAa OCHOBOW ISt
HOBOHM BBIPA3UTEIILHONW TEKTOHHUYECKOW apXUTEKTypHOU (Gopmbl. Croga OTHOCUTCS NEPEBSIHHOE 3014ECTBO
ctpan lOro-Bocrounoii A3uu u fAnoHuu, GaxBepkoBbie TOCTPONKH 3aIaTHOEBPOTICHCKOTO CPETHEBEKOBBSI.
Hecymieit ocHOBOM (haxBEpPKOBBIX 3IaHUM CITY)KHJI JACPEBSHHBIM OCTOB, COCTOSIIUN U3 CTOCK, IMOJKOCOB U
0OBSI30K C 3alOJHEHUEM MMPOMEXKYTKOB KHUPIUYOM WK JPYTUM MaTtepraioMm. Yacto Takasi mocTpoiika umena
MAaCCHUBHO€ KAMEHHOE OCHOBAHUE M CPABHUTENIBHO JIETKHE, HABUCAIOIME OJAUH HAJ APYTUM BEPXHHE ITAXKHU.
KoHcounbHBIM BbIHOC Oaliki, HE MPEBHIIAIONINN TOJIIIUHBI CEYSHHUs, TO3BOJISUI, HE Hapylllas YCTOWYHMBOCTU
COOPYKEHHUs, BBIABUTaTh BEPXHHUM 3Ta)X OTHOCHUTEIBHO MPEABIAYIIEro BIEPE MOYTH HA TOJIIUHY CTEHBI.
Pa3znuunble cucTeMbl CTOEK, OaloOK, pureieil U MoAKOCOB, XapaKTep MX COCIUHEHHUS CTAHOBSITCS OCHOBOM
BBIPA3UTENIbHBIX CPEJCTB (haXBEPKOBOIl (CTOCUHO-CTEHOBOM) aPXUTEKTYPHI.

[IpumeHeHre MeTaIMYECKOTO Kapkaca M u3oOpereHue nudrta B koHIe XIX Beka mpuBenu K
CO3[IJaHUI0 MHOTO3TAXKHBIX COOPYKEHUH, YTO B CBOIO OYEpEIb 3HAUYUTEIBHO CTUMYJIHUPOBAJIO pPa3BUTHE
KapKacHBIX cHcTeM. Bo3HuKaroT He6ockpéonl B Unkaro u Hero-Fopke. XapakTepHbIM PUMEPOM SBIISETCS
3/1aHHe CTpaxoBoil KommaHuu «Pumaitane» (1890-1895 r. cTp-Ba) B Uukaro.

B nanHoe Bpemsi CIOKUIIUCH J1IBA KOMIIO3ULMOHHO-KOHCTPYKTOPCKUX TUIIA KAPKACHBIX COOPYKEHUM:
C KapKacoM, CKPBITBIM 32 CTEHaMH-OTPAXKICHUSAMH, U «PEIIETKON» KapKaca, BbIBEICHHOW Hapyxky. B nepsomM
ciydae nomuépkuBaerca obmas gopma oO6bEéMa 34aHMS, BO BTOPOM - HAUMHAET CHIBHO 3BY4aTh PHUTM
YICHEHWH, BBIABISIEMBIX KapKacoM. OTH JIBa HANpPAaBJICHUS B Pa3BUTUM COOPYKEHHH OMNpEAeNAIoT HX
TEKTOHUYECKUH Xapakrep.

B 31aHusX ¢ HABECHBIMU CTEHAMH YETKO Pa3JeAoTCs (YHKIUU HECYIIUX M OTPaXKIAIOIINX YacTeH.
3t0 no3BossgeT 6o0siee F3PPEKTUBHO UCTOIB30BATh MaTEpHUasIbl. DJIEMEHTHl HABECHBIX CTEH BBINIOJIHSIIOTCS U3
MaTEPHUAIIOB JIETKUX, XOPOIIO COXPAHSIOIIMX TEIUIO, KapKachl - U3 MaTEPUAJIOB BBICOKOIIPOYHBIX, XOPOILIO
CONPOTUBIIAIOIINXCS CTATUYECKUM YCHIIMSIM, YTO MO3BOJISIET 3JIEMEHTHI, COCTABIISAIOLINE CTEHY, A€IaTh OYECHb
KpPYIHBIMU. 3aHUs IPY 3TOM MOHTUPYIOTCS U3 3apaHee U3TOTOBJIEHHBIX YacTEH.

TexToHMKa CBOAYATHIX KOHCTpYKIUW. CToedHO-OanmoyHash KOHCTPYKIMS W3 KaMHS He JaBaia
BO3MOJKHOCTH CO3/aTh JIOCTaTOYHO OOIIMPHBIE MPOCTPAHCTBA, YTOObI BMECTUTh OIPOMHBIE MAcCChl JIIOJIEH.



[IpoGnema Obuta pemieHa MyTEM MCHOJIB30BAHUS KIMHYATBIX APOYHBIX KOHCTPYKLIHH, CBOJOB M KYIIOJIOB.
ApouHO-cBOAYAThIE KOHCTPYKLMH IO3BOJIMIM IIO-HOBOMY HCIIOJIb30BaTh CBOWCTBAa Marepuana. B apke
KaMeHHbIE OJIOKH paboTaroT TOJIBKO Ha CXKaTHE, T.€. CAMbIM BBITOJIHBIM 00pa3oM jisi 3Toro Marepuana. s
CBOJIOB M apOK HE HYXXHBI T'PaHIMO3HBIE KAMHU apXUTPABOB. 3/1€Ch IPUTOIHBI OJIOKH TOTO XKe Beca M pa3Mepa,
YTO M KJIaJKU CTeHbl. PaboTa KaMeHHOH apKu MOKET ObITh OOpHCOBAaHA CIEAYIOUIUM 00pa3oM. YCHIIHS OT
Beca CaMOW apKd M BBILIENCKAINIMX KOHCTPYKUUN B OMOPHBIX CEYCHUSAX MOTYT OBITh Pa3jOXKEHBI Ha (B
HaIpaBJIEHUs - BEPTUKAIBbHOE U ropusoHTanbHoe. [locnennee HaspiBaercs pacrnopoM. Tpubynst Konuses (
75-80 TT.), MOJHUMAFOIIUECS] BOKPYT SJUTUITHYECKOW apeHbl, 00pa3yloT 3aMKHYTYIO apOUYHYIO CHCTEMY H
SIBJIIFOTCSI IPUMEPOM CTOEYHO-CBOAYATBIX KOHCTPYKIMI. OCHOBHBIE Y3JIbl APOYHON KOHCTPYKLIUU PUMCKUX
MOCTOB U aKBEJYKOB, BOIIEIIIME B YHMCIO BEJIUKUX JOCTHKEHUH 3014eCTBA-NATHl apoK, IJ€ Harpyska
nepenaércs ornopam, U 3aMKOBbIE KAMHH, COEIMHSIOLINE apKy B €IMHOE LIEJIOE.

Honroe Bpems Haubosee pacnpocTpaHEHHbBIMM ObUIM JIBa BHJA CBOAYATBIX MOKPBITHIL:
HMIMHAPUYECKUN CBOJI U CpeprudecKHil KymoJ, I/ie ONOopHas Harpy3ka rnepeaércsa Ha BeCh EPUMETP CTEH.
HoBble KOMITO3UIIMOHHBIE BO3MOYXKHOCTH MOSIBUJINCH Y 30/I4MX, KOTJa JUIsl paclpe/ieleHusl Harpy3KH CTajiu
HCIO0JIb30BAThCA Mapyca U apKu Ha OTIENIBHO cTOSsIKX omopax. Crneuuduueckas apxuTeKTypHas (opma-
napyc- CIyKUT JJI1 OpraHu3alyy Nepexoa OT OMOPHOIO KoJjblla KyIoJia K KBaJpaTHOH B IJIaHE CHCTEME
ornop. @opMbI MapycoB OTIMYAIOTCS OOJIBIIMM pPa3HOOOpa3ueM, a MO0 KOHCTPYKTUBHOW CTPYKTYpe OHHU
MOAPA3IENSAIOTCS Ha 0aJIOYHO-KOHCOJIbHBIE M APOYHO-CBOIYATHIE.

TexToHMYECKas SICHOCTh B paclpeie]IeHUH MacC U 00hEMOB OblJIa IOCTUTHYTA MPU KPECTOOOPa3HOM
B IIJJaHE CXEME€ COOPY)KEHUH ¢ Moaychepoil. pacroio)KEHHOW B LIEHTpe Ha mapycax M MOANPYKHBIX apKax.
3nech pacmop mepena€Tcss Ha CTEHBI 4Yepe3 IMIIMHAPUYECKHE CBOJBI MPHUCTpoeK Jmbo chepuueckue
MMOBEPXHOCTH, BEHYAIOIINE TOJYKPYIJIbIE B TUIaHE HULIHU. SIPKUM MPUMEPOM SIBISIETCS] KOHCTPYKIHS cobopa
cB. Copuu B Koncrantunomnone. B rotuueckux coOopax KpecTOBbIE CBOJIbI ObUIM BBICOKO TMOJHSTHI Ha
KaMeHHBIX cTtojifax. Cucrema pédep-HepBIOp oOpa3yeT Kapkac, MOJACPKUBAIONIUN OOJIETUYEHHYIO KITaIKy
CBOJIa M NEpearonii Harpy3Ky Ha omnopsl. M300pereHne HepBIOp MO3BOJMIO MEPEKPhIBATh KPECTOBBIMU
CBOJIaMHU ITOMEIICHUS HE TOJIbKO KBaJIPaTHBIE, HO TAKXKe MPSIMOYTOJIbHBIE U MOJIUTOHANIbHBIE B TU1aHe. B anoxy
Peneccanca vacto mcnonp3oBajics KymoJibHBIM cBon. Ilpu ctpouTenscTBe cobopa cB. IlaBma B Jlonmone
(1675-1710) apx-p Pen BmepBble MpUMEHHT KOHYC Kak Hawmboiiee Ieaecoo0pasHyio (Gopmy, HECYIIyio
cBeTOBOM (hoHAPh, CO3/1aB TPEXUACTHYIO CUCTEMY, COCTOSIIIYIO U3 BHYTPEHHETO KYI0Ja, KOHYyCa U BHEIIHETO
KyroJa.

TexkToHMKa COBPEMEHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKIMH. OOMmUNA TEXHUYECKUU mporpecce,
CO37JaHH€ BBICOKOIPOYHOTO >KEIe300€TOHA - «apMOILIEMEHTa», IPUMEHEHUE B CTPOUTEIHCTBE CTAIM U JIp.
3¢ deKTUBHBIX MaTEPUaIOB OTKPBLIHU [IEpel ApXUTEKTYpOi HeObIBasIbie BO3MOKHOCTH. B hopmooOpazoBanmu
KOHCTPYKIUH KaK pelaroninii (akTop BBICTYNAET JOTHUYECKOE paclpeiesieHue YCHINKA B 3aBUCUMOCTH OT
CBOMCTB M KauecTB HCMOJb3yEeMOIO Marepuaja U 0OyclIoBJIEHHAs *KECTKOCTb Qopmbl. DddekTuBHOCTH
HanboJee MPOCTHIX KOHCTPYKLUUN - KeJIe300€TOHHBIX CKJIAI0K, XapaKTepU3yeTcs TeM, 4YTO OHU MOTYT
BBIJIEPKMBATh HArPY3KYy, MHOTOKPATHO IMPEBBIIIAIOIIYIO Bec camoro usnenus. [Ipocrora u adpdexTuBHOCTD
CKJIaI4aThIX KOHCTPYKLUN MO3BOJISIIOT IPUMEHSTh UX JJIsl HOKPBITHI OOJBIINX MPOJIETOB, & TAKXKE B PAMHBIX
Y CTEHOBBIX KOHCTPYKIIHMX, KOT/Ia ISl HUX HE0OXO0 UMbl 0co0asi IErKOCTh U MPOYHOCTH. [IpumepoM Moxer
ciyxutb Oounpinoi 3an1 KOHECKO B ITapuxe (1958r.)

Emé Gonee moiHO cTaja HMCHOJIB30BaThCS MPOYHOCTh Marepuana B ¢opme 000JI0UEK IBOSIKOM
KPUBU3HBI I CKOPIIYI, ITUPOKO pacHpoCTpaHEHHBIX B MpHupoae. Kinaccuueckum npuMepoM UCIOIb30BaHUS
cepuueckoil 000I0YKH MOXKET CIYKUTh apeHa, moctpoeHHas k OmumnuiickuM urpam 1960r. B Pume. EE.
MOKpBITHE COOpaHO M3 pOMOMYECKUX AIIeMEHTOB. PEOpa, KOHIEHTPUPYs Harpys3Ky, nepeaaroT e€ HaKIIOHHBIM
BUJIKOOOpa3HBIM OIIOpaM, PacIoIOKEHHBIM 110 OKPYKHOCTH.

B coBpeMeHHO# apXUTEKType 4yacTo MPUMEHSIOTCS (POPMBbI, COCTABJICHHBIE U3 PsiJia THIIEPOOTNYECKUX
noepxHocTell. COwIEHEHHMsI OTHENBHBIX THUMEPOOINYECKUX TOBEPXHOCTEH, OrpaHUYEHHBIX MPSIMBIMU
JMHUSMHU, MOTYT OBITh BBISIBIICHBI, €CITU KaXKJ[asi COCTABIIAIONIAsl YaCTh pab0TaeT CaMOCTOSTENILHO, ONTUPASCh
Ha CBOM OIOpHI, JMOO OT/ENbHbIE MOBEPXHOCTH THMIEPOOIUYECKOro Mapabosiouaa CIMBAIOTCS B Oolee
CJIO’KHYIO MTOBEPXHOCTb JBOSAKOM KpuBU3HEL [Ipumep: pectopan B Kcoxummiko (1957 r. Mekcuka).



[Monmycpepa w uwmmuaap — Qopmbel, obnamaronme Hauboee SCHBIMH —MaTeMAaTHYCCKHUMU
3aKOHOMEPHOCTSMU,- LTUPOKO IPUMEHSIOTCS B COBPEMEHHON apXUTEKTYPE.

[Ipu ctpouTenbCcTBE 3/aHMs a’3pPOBOK3aja B MeEXAyHapoaHoM asponopty um. Kennemu (1962 r.)
ClIeJIaH Iar B Pa3BUTUH IUIACTUYHOCTH HOBOM apXUTEKTYpHOH (opmbl. B popmMooOpazoBanuu 3T0oro 31aHUS
HET HU OJTHOM MpocCTeiiieil reoMeTpruaeckoit Gopmel. 4 000JI0UKH TBOSKOM KPUBU3HBI 00pa3yIOT BHYTPEHHEE
MIPOCTPAHCTBO U BHEUIHIOW (OpMY, OCTEKIEHHBIE JIGHTHI 3a30POB MEXAy 000JIOUKaMU CIyKaT Ui TOTO,
9TOOBI B 3/JaHUE CBEPXY MOCTYIAJl JHEBHOH CBET.

Hcnonp30oBaHne CBOWCTB CTAIM HE TOJIBKO Ha CKAaTHE U M3THO0, HO TIIaBHBIM 00pa30M Ha pacTsyKEHHE
MO3BOJIMJIO  CO3/1aTh JIETKUE TMOJBECHBbIE KOHCTPYKIMH, KOTOpblE€ MOTYT IE€pEKpbIBaThb OTPOMHBIE
MIPOCTPAHCTBA IPU MUHUMAaJILHOM KojuuyecTBe omop. Ha 3Toil ocHOBe BO3HHMKIA HOBas apXUTEKTypHas
dbopma, oTIHUAIOIIAsCs JIETKOCTHIO U u3sAniecTBoM. B 1964 r. npu ctpourtensctBe HannonansHOTO cTainoHa
B Tokuo mpumeHeHa opurnHaabHas BAHTOBAs] KOHCTPYKIIUSA.

['oBopuTh 0 CO31aHUHM CTPOVHON TEKTOHUYECKOM CHCTEMBI NPOCTPAHCTBEHHBIX KOHCTPYKLIMM eIé
MPEKIEBPEMEHHO, XOTS OTAEIbHBbIE COOPYXKEHHS IOCTUINN OOJBIION BbIpasuTenbHOCTU. C pa3BUTHEM
MIPOCTPAHCTBEHHBIX KOHCTPYKUUH OTKPBIBAETCS BO3MOXKHOCTb CO3JIaHUSI (hopM OoJiee CIIOKHBIX, YEM Te€,
KOTOpbIE JOCTYIHBI 3JIEMEHTapHOM T'€OMETPUM, U TOJYUHEHHBIX TIE€OMETPHUYECKUM 3aKOHOMEPHOCTSIM
BBICIIETO0 ToOpsaka. HecoMHEHHO, 4YTO pa3BUTHUE MPOCTPAHCTBEHHBIX KOHCTPYKLUMH  OKa3bIBaeT
PEBOJTIOIIMOHU3UPYIOLIEE BIUSHUE Ha apXUTEKTYPY. XY10KECTBEHHOE OCBOEHHE HOBBIX CUCTEM - BBISIBIIEHHE
UX MJIACTHKH, COPa3MEPHOCTH YWICHEHUN U 3aKOHOMEPHOCTEN BOCTIPUSTHSI- OCHOBHAS 3ajjaua apXUTEKTOpa.

Bepymuii mpoucxoxaeHrne OT Ipeyeckoro ciona tekton, 03HAYAIONIETO «IUIOTHUK WA CTPOUTEINbY,
TEPMUH «TEKTOHUYECKUI» CTaJl UCIOJIB30BATHCS B CEpeAMHE JEBATHAALATOTO BeKa B HEMELIKO-TOBOPSIINX
cTpaHax. [IpITasick 000CHOBaTh apXUTEKTYPY YMEHUSIMH, HEOOX0AUMbIMU TS €€ co3nanus, ['ordpua 3emmnep
B 3HAMEHUTOM 3CCe, 03arjliaBIeHHOM «YHeThIpe 3eMeHTa apXUTeKTyphD», IPOTUBOMOCTABUII TO, YTO OH Ha3Bal
TEKTOHWYECKOW HaJ3€MHOM YacCThIO - NEPEBSIHHbIE KOJIOHHBI M KPBIIY — CTEPEOTOMUYECKOMY OCHOBAHHUIO
KaMEHHOMU KJIaJKH.

TexkroHnKa B apxXUTEKType 00O03HAYaeT KOHTPACT MEXIy JETKOW HAACTPOMKOW H  TSHKETBIM
MPU3EMIIEHHBIM OCHOBAaHUEM, CHMBOJIU3UPYS TEKTOHMYECKOE BBIpaK€HME. Takol KOHTpPACT 3aMETEeH, K
MpUMeEpy, IpPU COIMNOCTABICHUU JIEPEBSAHHBIX M KUPIUYHBIX 3JIEMEHTOB BO MHOTMX OTE€YECTBEHHBIX
COOPYKEHHUSIX, HO O0Jiee BCEro, BO3MOXHO, OH BUJIEH B CBETOOTPAKAIOIINX U30THYTHIX PAKOBHUHAX, MAPALIUX
HaJ mo1I00HO0# ckase maTdopmoint CumHerickoro onepHoro Teatpa (1958—73), unu B ctanbHOM Xpame Muca
BaH jep Pos, nocesiménnom coppeMennoi HarmonansHoii ranepee B bepiune (1962—68).

3emIep 3aMMCTBOBAJI CJIOBO «TEKTOHUYECKHID» W3 YPE3BBIUAMHO 3HAYMMOTO OMMCAHUS I'PEYECKOH
apXUTEKTYphl, BeIMOIHEHHOTO Kapiom bértuxepom — «TekTOHMKA AIIJTMHOB» - OMYOJIMKOBAaHHBIM MEXIY
1843 u 1852 romamu. bérrtuxep oOpamanm oco0oe BHMMaHHE Ha TO, KaK BCE YacTH TI'PEUYECKOr0 Xpama
YCUJIMBAIHU OOIIYI0 apXUTEKTYPHYIO HJICI0, U CJIOBO «TEKTOHHUYECKUN» OBICTPO MprOOpeno Gojiee MIMpoKoe
3HAYEHUE 3aBEPIIEHHON CHUCTEMBI CTPOUTENBCTBA, OOBEIUHSIONICH BCE OJIEMEHTHI B CTPYKTYPHO
HKCIPECCUBHOE ICTETUYECKOE ETUHCTBO (POPMBI.

HecmoTps Ha TO, 4uTOo OHa Oblma copmMynHpoBaHA HCXOAS U3 MPOCTONW CTOEYHO-O0AIOUHOM
KOHCTPYKIUU TPEUYECKOU apXUTEKTYphl (10100HOM 0all0YHON KOHCTPYKIIHUU), HAesd TEKTOHHUYECKOH (OpPMBI
cTaja 03HayaTh MOJXO0Jl, OCHOBAHHBIN HA «PallMOHAIBHOMY BBIPAKEHUU CTPYKTYpPbl M KOHCTPYKLUHU, CPEIU
KOTOPBIX TOTHYECKas apXuTekTypa, mo MHeHuio IlptomxuHa u Buonne-ne-/ioka, sBisiia coGoit Gornee
CWIBHYIO NapaaurmMy. PaHHue roTuueckue coopyKeHus1, B KOTOPbIX Harpy3Ka epeHOoCUIach Ha 3a0CTPEHHbIE
AJIEMEHTHI U OTNOPHBIE JIMHHUH, CO3AABAIM SIPKOE BIIEUATIIEHHE UTPbl KOHCTPYKTUBHBIX cuil. Ho, Torga kak
IPEYECKUE XPaMbl, YbH KOJIOHHBI OYKBAJIbHO pa3lyBaIMCh MO HArPY3KOH, TOTUYECKUE CTPOUTENH CTapaIuCh
HaWTH CPENCTBA, MPEMATCTBYIOUIUE OIIYIIEHUIO CHJIBI TshKecTU. ['oTHueckue coOophl MpeHedperanu ero,
pacTBOpss B U300MITNH U3SIITHBIX KOJIOHH U U3bICKaHHBIX XX YPHBIX Meperuiérax, moaromy @pauk Jlnoiin Paiit
1 OOBHMHSI UX CTPOUTENEH B TOM, YTO OHM OTHOCHUJIIUCH K KaMHIO, «KaK K HETaTUBHOMY MaTepualy», «HE
MIPUHUMAsl BO BHUIMaHUE HU OTPaHUYEHMS], HU IPUPOTY KAMHS».

AKIIEHT Ha pAHOHATHHOCTH KOHCTPYKIIMH, KaK HEOOXOJUMOM CIEACTBHH TEKTOHUYECKOTO
BBIpaXKeHHUs1, ObLT co BpeMeHeM ocniopeH Asrycrom llImap3oBeiM. B cBoéM 3cce 1893 ronga moa HazBaHuem
«CyIIHOCTh apXUTEKTYPHOTO TBOPEHHUS» OH YTBEPKIAJ, YTO aPXUTEKTOPHI MOTJIA Obl MHOTO BBIUTPATh, «HE



IIpuHUMasd BO BHUMAHUC €CTO ITOJHOC BOINIOHICHUC B AOJIIOBCYHOM MATCPHUATIC), ‘-ITO6BI, TaKUM 06pa30M,
3aHOBO OTKPBITh €T0 «OCBSILEHHBIA BpEMEHEM BHYTPEHHHI acleKT» KaK «CO3JaTEIbHUILY MPOCTPAHCTBAY.
AKIICHT Ha IPOCTPAHCTBE, KaK BAXKHOM «MaTepuasey, CTajl HEHTPAIbHBIM JIJIs1 MOJIEPHUCTCKON apXUTEKTYPHI,
HO H€ TaK AaBHO 6BIJI MOCTAaBJICH O] COMHCHUC BJIUATCIIbHBIM KPUTHKOM Kennerom (DpeMHTOHOM, Ybs KHUTA
«HccnenoBanus TEKTOHHYECKOH KyabTypsl» 1992 rona Oblia HampaBieHa Ha BO3POXKICHNE HHTEpEca K Uee
TCKTOHHNYCCKOT'O BBIPAKCHH . (DpeMHTOH CUHuTal, 4YTO CJIMIIKOM IIOABUXKHAA a6CTpaKI_[I/I$I MMpOCTPAHCTBA OblL1a
HCIIOpUCHAa CTAHOBAIIUMCAH Bcé Oonee SAPKUM MHUPOM KOMMEPYECCKOI'0 CTPOUTEILCTBA, KOTOPOMY OH XOUYCT
IMPOTUBOIIOCTABUTH Hepepa60TaHH06 cpeactBaMu CTPpOUTCIILCTBA U IIPUPOJbI MATCPHUAIIOB APXHUTCKTYPHOC
BeIpakeHue. Takum oOpa3oM, OH HAJEETCs, YTO APXUTEKTOPhI CMOTYT MPOTHUBOCTOATH KaXyIIEMYCs
0€3)KaJIOCTHOMY YHHUYTOKCHUIO X UCKYCCTBA CIIeHOrpaduueckuMu dpdeKTamu.

2. I/ICTOPI/Iﬂ BO3ZHUKHOBCHHUSA 60JII)IIIel'lpOJ'[eTHI)IX 37aHMH U UX 3BoJonua. Kommiekc 3ajga4, KOTOPbIC
BOZHUKAIOT IIPU MPOCKTHPOBAHUHU H CTPOUTEJILCTBE 3JaHHUH ¢ 3aJIbHBLIM IIOMEIIeHHEM.

BonbmienposneTHbie KOHCTPYKIIMUA TOKPHITHI TOSIBUJINCH B JPEBHUE BpeMEHA. DTO ObLIM KaMEHHBIC
KYIOJia M CBOJIbI; TIOKPBITUS TI0 JIEPEBSIHHBIM CTpOImiaM. JlepeBsIHHBIE CTPOUTENIbHBIE KOHCTPYKIIMU OBLITH
JICIIEeBJIC U MPOIIE B BO3BEJICHUH, YeM KaMEHHBIC U JJaBaJIi BO3MOXKHOCTb MEPEKPHIBATH OOJIBIITNE TIPOJIETHI.
Pa3Butne uepnoit merasurypruu B XVIII — XIX Bekax nano crpoutensM MaTepuaibl 0ojiee MpOUYHbIE, YEM
KaMeHb U JIEPEBO — YYT'YH U CTaslb. UyryHHBIE apOYHBIE MOCTHI BCKOPE BBITECHSAIOTCS PAa3JIMUHBIMU TUITAMH
MOCTOB M3 KOBKOTO e€Ji€3a, UMEIOLIEro OOJIBIIYI0 IPOYHOCTh HAa U3TM0: BUCAYMMHU, OATTOYHBIMU U MOCTaMU
C peuieTyaTbiMH (hepMamH.

KopoTko BaxHeIne 1aThi:

v' B 1720 rony Ab6paxamy Jlepou B Kosbpykeiiie ynaércs BHIUIABUTH Yyr'yH B JOMEHHOM I€YM Ha
KOKCE BMECTO JPEBECHOr0 YIJId M 3THUM CO3JaTh NPEINOCHUIKH Ui MacCOBOTO IPOU3BOJICTBA
nomernoro UYYI'VHA;

v B cepeaune XVIII Beka B AHIIMM HAYUHAETCS MTPOKAT JIMCTOBOTO HKENE3a;

v' B 1784 romy cTajo BO3MOXHEIM IIyTEM YCOBEPIUEHCTBOBAHWS ITyUIMHIOBBLIX II€YEd MepeesnaTh
noMenHbli uyryH B KOBKOE JKEJIE30, koTopoe HauMHAET BBHITECHSTh YYT'yH;

v/ peanuszanus NpOEKTOB OOJIBLIENPOJIETHEIX coopykeHuil B konre X VIII Beka mpusena K MOABICHUIO
HOBOTro KoHCTpyKimoHHOTO Marepuana — JKEJIE3OBETOH;

v B 1830 roay Hauanoch U3roTOBIEHUE Kene3HonopoxkubX PEJIbCOB;

v' B 1834 roxy 6611 n306peren mpoBosouHbii TPOC — HOBBIM KOHCTPYKTHBHBIN DJIEMEHT, HALIEIIINNA
OUYeHb IIUPOKOE MPUMEHEHHE B CTPOMUTENLCTBE, OJiarojapsi CBOMM 3aMeyaTelIbHbIM CBOMCTBAM —
BBICOKOW MPOYHOCTH, MaJIOM Macce, TMOKOCTH, JOJITOBEYHOCTH;

v' B 1854 roay Bo ®panuuu HaunHaetcs usrorosinenue JIBYTABPOB u3 KOBKOIo xejesa;

v ¢ usobperenuemM B 1855 roay I'enpu Beccemepom KOHBEPTOPOB M BBeAeHHEM B 1864 roay dpupmoit
«CHUMEHC» MapTEeHOBCKHX N€YE€l HAUMHAETCSI 3pa MaCCOBOTO IPUMEHEHUS CTAJIN.

OnnoBpemenHo ctpoutcs ctanius «Kunr-kpoce» B JIonnone, Boctounsiii Bok3ai B [lapuxke u nienblit
psia OOJBIIMX KEJIE3HOJOPOKHBIX COOPYKEHUN — CTAJIbHBIX CBOIYATHIX MOKPBITHI TeppoHoB. B 1866 1. B
Jlonnone npu crpoutTenbcTBe cTaHuuu «[laHkpacy ObLT yCTaHOBIIEH €BPOTEHCKUI peKopa — BO3BeIeH 78-
METPOBBII MPOJIET NOKPHITUA NEeppoHa. OTHOBPEMEHHO C MEPBBIMU LIaraMy WHIYCTPUAIbHON PEBOJIIOIIUN
TEXHUUYECKUH Mporpecc MpUBEN K TNI0OATFHOMY PACHIMPEHUI0 00bEMa 3HAHWM M HABBIKOB B 3014ECTBE.
Paznenenne crapoil crpoutenbHON Mpodeccud U BBIICICHHE HHXKEHEPAa B CaMOCTOSTENbHYIO mpodec-
CHOHAIBHYIO €QUHUIlY. DTO MPOU30LUIO M CTaJ0 BAKHEUIIMM NPU3HAKOM HOBOM 3M0XU B CTPOUTEIHHOM
nene. [IpoBooUHBIE TPOCHI B CTPOUTENHCTBE ObLIH BIIEPBBIE MPUMEHEHBI B KAU€CTBE HECYIINX KOHCTPYKIIMIA
BHUCSYUX MOCTOB, & 3aT€M YK€ MOJYYHIIM PACHpOCTPaHEHHE B OOJBIIEHPONIETHBIX BUCAYMX MOKPBITHSX.
Pa3Butre COBpEMEHHBIX BAHTOBBIX KOHCTPYKUHMH Hadaloch B KoHIle XIX Beka Ha CTpPOUTEIHCTBE
Hwuxeropoackoit BeictaBku 1896 rona.

Bnagumup ['puropseBuy lllyxoB mocTpousi BOCEMb NaBUIBOHOB. IEPBOE B MUPE MEPEKPHITHE B BUJIE
ceTuaThlXx O0OJIOYEK; MEpPBOE B MHUpPE IMEPEKPHITUE B BHJAE CTAIbHOM MeMOpaHbBI; TMEPBYIO B MHUpE
runepOononHy0 OarrHio. Pycckuit wWHXKeHep BIEpBbIE NPUMEHWI MPOCTPAHCTBEHHOPAOOTAIOIIYIO
METAJUTHYECKYI0 KOHCTPYKIIHIO, T/Ie paboTa )KECTKUX dJIEMEHTOB Ha M3rub Obliia 3aMeHeHa paboTol THOKUX
BaHT Ha pacTsbkeHue. KoMOMHanMsg TOHKOCTEHHOW 000JI0UKM MEeMOpaHbl UM BUCSYEH CETKH B MOKPBITHH



KpYTJIOTO B IUIaHE NMaBuiIbOHA MHxkeHepHO-cTpouTenbHOro ornaena XVI Beepoccuilckon XyT0KECTBEHHO-
MIPOMBIIIITIEHHOW BbicTaBku B Hikaem HoBropone. [1aBunboH kpyrioii (GopMbl HMeN AUaMETp HAPYKHOTO
KOJIbLIa 68 M, TaBHJILOH OBAJIBHOM (POPMBI OBLI BBIMOJIHEH pazMepoM 98X51 m.

JIByTaBpoBas 6aika — OCHOBHOU MPO(HIIb COBPEMEHHOT'O CTPOUTENIBCTBA U3 CTAIM U B TO YK€ BpEeMs
MIEPBBII CTPOTO HOPMHUPOBAHHBIN CTPOUTEIBHBIHN AEMEHT. SBisgeTcs pa3BUTHEM (POPMBI )KETIE3HOJOPOKHOTO
penbea, KOTOPBbIA MOYKHO CUMTATh CUMBOJIOM MHIYCTpUaIbHOrO Beka. COBEPIIEHCTBOBAHUE CTPOUTEIBHBIX
TEXHOJOTUH M /0 KOHCTpyKIMH B XX BEKE MPUBEIIO K MOSBICHUIO TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX
KOHCTpYKUuH. Bo BTOpOH MOJOBMHE MPOILIOTr0 BeKa HAYald LIMPOKO NMPUMEHSTHCS BUCSUUE MOKPBITHSA,
MMHEBMATHUYECKUE U cTepHeBbIe cucTeMbl. B 1950 r. apxurektop HoBuiikuii BriepBsie pazpadboTai MOKPhITHE
B BUJIC OPTOrOHAJIILHOW BaHTOBOM ceTH U B 1952 r. mo ero mpoekty B CIIA B 1. Paneii (mrtat CeBepHast
Kapoinna) (0b11 mepekphIT CIOPTUBHBIN 3al1 pazMepoM B miiaHe 97X92 m. KoHCTpyKLys MOKPBITUS COCTOUT
U3 JIByX HAKJIOHHBIX )XEJIe300€TOHHBIX apoK MapadOIMYECKOro OYEpTaHUs, MEXKIY KOTOPBIMU HATSHYTHI
IIPOJIOJIbHBIE U MONIEpEeYHbIe CTalIbHbIe KaHaThl. Hanbosnpiias cobcTBeHHas Macca nokpsitus (okoso 30 kr Ha
1 M), HU3Kast CTOMMOCTb COOPYKEHHSI M BBIPA3UTENILHOCTh CEII000pa3HOil (POPMBI MOBEPXHOCTH MPUBIIEKIIN
BHMMAaHHE MHOTHX CTPaH.

Takas ¢opMa NOKPHITHS HALILUIA IIMPOKOE MPUMEHEHHUE B OOLIIECTBEHHBIX COOPYKEHUSIX, B TOM UHUCIIE
u B CCCP. B 1968 r. na BcemupHnoii BoicTaBke B bproccene no npoekty apxurektopa Croyna nasuiboH CIIA
ObLT MEPEKPHIT IBYXIOSICHON paJuallbHON BAHTOBOW cUCTEMOM. B I1aHe naBUiIbOH UMEN KpYTiloe OuepTaHue
muamerpom 104 M. ['umepOomueckuii mapadoIonI.

DT0 NOBEPXHOCTh, KOTOpasi B CEYEHUHM UMeEET Napadossl U runepOoity. PazButue G0JbIIEPOIETHBIX
KOHCTPYKTHUBHBIX CHCTEM BCErJa HallpaBJI€HO Ha IMOBBIIIEHUE KauyecTBa CTPOUTENbCTBA OOBEKTOB.
KoHcTpykiuu 6071b11€IpOIeTHRIX MOKPBITUI HalleJIEeHbl HA MAKCUMAJIbHOE UCTIOJIb30BaHUE HECYIIINX KAaUYeCTB
MaTepuasa 1 3a CYeT 3TOro MOITy4YEeHUE JETKUX U S3KOHOMHUYHBIX TOKPBITHH. TH (aKTOPbl, 0COOEHHO Ba>KHBI
CEeroJHs, KOrJja yMEHbIIEHNE MacChl KOHCTPYKLUN U COOPYKEHUH B II€JIOM CTAaHOBUTCS OMPENENSIIOIINMHU B
COBPEMEHHOM CTpPOMUTENbCTBE. TakuM 00pa3oM, XapaKTEepPHbIM IPU3HAKOM COBPEMEHHBIX TI'OpPOJIOB
CTaHOBSATCSI OOJIBILIENIPOJIETHBIE OOBEKTHI. 3AaHUS KYIbTYPHO-TIPOCBETUTEIBCKOIO HA3HAYEHUS, CIIOPTHUBHbBIE
KOMIUIEKCHI, TPOMBIIJICHHBIE 3/1aHUS, COOPYKEHUS TPAHCIIOPTHON MHPPACTPYKTYphl, TOPrOBbIE, CKIAJICKUE
MIOMEUIEHUS — CEroJIHs UMEHHO Ta 001acTh NMPUMEHEHMs], IJIe (PYHKIIMOHAIbHbBIE U 3CTETUYECKHE CBOWCTBA
OOJIBIIIETTPOJIETHBIX KOHCTPYKITUH MIPOSIBIISIOTCS OCOOCHHO SPKO M (haKTHUeCKH (GOpMHUPYET OOJIMK TOPOIa.

3. KoHCTpyKIIUM MOKPBITHI 00/1bIIENPOJIEeTHBIX MOMEIEHUI 1 BLIOOP MaTepuaJja sl KOHCTPYKIMA
NOKPBITHSL.

[Ipu mpoeKTUPOBAHUU U CTPOUTENHCTBE 3/IaHUN C 3aIbHBIMU MMOMEIIEHUSMU BO3HHKAET KOMILIEKC
CIIOXHBIX apXUTEKTYPHBIX U HHKEHEPHBIX 3a7a4. [ co3nanus koMpOpTHBIX YCIOBUH B 3ai1e, 00ecrieueHUs
TpeOOBaHUN TEXHOJOTHH, AaKyCTUKU, H30JSLUU €ro OT JPYruX MOMELIEHUN U OKpYXKarollel cpeabl
ompeeNnsolee 3Ha4YeHUE TPUOOPETaeT KOHCTPYKLIMS MMOKPBITHUS 3aJa.
3am — OCHOBHOE KOMIIO3HMIIMOHHOE SIp0 OOJBIIMHCTBA O0OIIeCTBeHHBIX 37aHuil. Hawmbonee wacto
BCTpeuaromascss KoHUrypauus IUTaHa — [OPSIMOYTOJbHHMK, KpYr, KBajpaT, »OJUIMIICOBUAHBIE H
MOAKOBOOOpa3HbIe MJIaHbl, peke TpameuueBuaHbie. [IpocTpaHcTBO, 0CBOOOKACHHOE OT OMOP, MEPEKPHITOE
OOJIBIIETIPOSICTHON KOHCTPYKIHMEH, MPHUIAET 3AaHUI0 SMOIMOHAIBHYIO U IIACTHYECKYIO BBIPA3UTEIbHOCTb.
VYMeHbllIeHHEe MacChl KOHCTPYKUMH U COOPY)KEHUH SIBISETCA OJHOM M3 OCHOBHBIX TEHICHIUH B
CTPOUTENIbCTBE. Y MEHBIIIEHHE MAaCChl 03HAYAET YMEHbIIeHHEe 00beMa MaTepHaa, ero Jo0bIuu, nepepaboTku,
TPaHCIOPTUPOBKU U MOHTaxa. [l03TOMy BIOJIHE €CTECTBEHEH MHTEPEC, KOTOPHIN BO3HUKAET Y CTPOUTENEH U
apXUTEKTOPOB K HOBBIM (OpMaM KOHCTPYKLUH, YTO JaeT OCOOeHHO OoJbIIoN 3((deKkT B MOKPBHITUSX.
BonbmenposneTHpie KOHCTPYKIMU MOKPBITUI MOYXKHO pa3feuTh M0 UX CTAaTHYECKOM paboTe Ha JIB€ OCHOBHBIX
IPYIIBI CUCTEM OOJIBIIETPOJIETHBIX TOKPBITHIL:

— IUIOCKOCTHBIE (0asku, GepMBbl, paMbl, apKH);

— IPOCTPaHCTBEHHBIE (000JI0OUKH, CKJIAJKH, BUCSUNE CUCTEMBI, IEPEKPECTHO-CTEPKHEBBIE CUCTEMBI U JIp. ).
banounble, paMHbBIE U apoOyHbIE, IUIOCKOCTHBIE CHCTEMBl OOJBLICTIPOJIETHBIX TOKPBITHH

MIPOEKTUPYIOTCS OOBIYHO 0€3 ydeTa COBMECTHON paboThl BCEX HECYIIMX 3JEMEHTOB, TaK KakK OT/AENIbHbIE

IUIOCKUE JIUCKU COEAMHSIOTCS JAPYr C JPYroM CpaBHHUTEIbHO CIAOBIMH CBS3SIMM, HE CHOCOOHBIMHU

CYIIECTBEHHO paclpe/iesIuTh Harpy3ku. ITo 0OCTOATENBCTBO, €CTECTBEHHO MPUBOIUT K YBEIMUYEHHUIO MACCHI



KOHCTpyKIMi. [y mepepachpeneiieHusl Harpy30K W CHIDKEHHST MAacChl MPOCTPAHCTBEHHBIX KOHCTPYKIIHIA
HEOOXOIUMBI CBSI3H.

[To marepuainy, MPUMEHIEMOMY JJIsl U3TOTOBJCHHS OOJIBIICTIPOJICTHBIX KOHCTPYKIIMU, WX pa3JCisioT Ha
JICpeBSHHBIE, METAJUTMUECKUE U jKelie300eToOHHbBIe. J[peBecnHa MMEeT XOpOIlue HECYIIHE CBOWCTBA U MATYIO
00BEMHYIO Maccy.

Mertainueckue KOHCTPYKIIMH, TJIABHBIM O0Opa3oM CTalibHbIC, HPUMEHSIOTCS MIHPOKOo. Hx
JOCTOMHCTBA: BBICOKAS IIPOYHOCTH, OTHOCHTEILHO HeOOIbINas Macca. HetocTaTkoM CTaIbHBIX KOHCTPYKITHIA
SIBJIICTCSI TTOIBEPIKEHHOCTh KOPPO3UH M HH3Kasl MOKApHAsk CTOMKOCTD (TMOTEPsi HECYIEH CIIOCOOHOCTH TP
BBICOKUX TeMIIEpaTrypax).

[Tostomy mpu BbIOOpPE MaTepuaia ISl OOJIBIICITPOJICTHBIX KOHCTPYKIHUHA HEOOXOAMMO OT/IaBaTh
MPEANOYTCHUE TOMY MaTepraly, KOTOPbI B KOHKPETHBIX YCJIOBUSAX CTPOUTEIIHCTBA HAMJIYYIIHM OOpa3om
OTBEUAET MOCTABJICHHOH 3a1a4e.

4. TliockocTHBIE 60JIbIIECNPOJIETHBIE KOHCTPYKIUM NOKPbITHH. Banku. ®@epmbl. Pambl. Apku.

[InockocTHBIE OOMBIIEIPOSIETHBIE KOHCTPYKIIMK MOKpBITUNA. HacTuiiel, 6anku, Gepmsl, paMbl, apKu.
PabGora 3TuX KOHCTpPYKUMH OCHOBaHa Ha MCIIOJIb30BAHWM BHYTPEHHUX (PU3UKO-MEXaHMUYECKUX CBOMCTB
MaTepuajga U Iepelradye YCWINKA B Telle KOHCTPYKLMH HEMOCPEICTBEHHO Ha OHopel. B cTpouTenbcTBe
IJIOCKOCTHOM TUIT OKPBITHI XOPOIIIO U3y4eH M OCBOEH B IPOM3BOJCTBE. MHOTHE U3 HUX MPOJIETOM 110 36 M
pa3paboTaHbl Kak cCOOpHbIE TUIIOBBIE KOHCTPYKIMU. et nmocrosiHHas paboTa Mo UX YCOBEPIIEHCTBOBAHMIO,
CHIDKEHMIO MacChl U MaTepuaioeMKocTu. Huskue screTnyeckue KauecTsa.
banku u3 cranbHbIX Mpoduiei, xxene300eTOHHBIMU (COOPHBIMU U MOHOJMTHBIMU), I€PEBSIHHBIMU (Ha KJICHO
unu Ha TBO3/sX). CTanbHBIE OAJKKM TaBPOBOTO WIIM KOPOOYATOro TpeOyroT OOJBINOro pacxojia MeTasia,
UMEIOT OO0JBIION MPOrud, KOTOPhI OOBIYHO KOMIIEHCHPYETCS CTPOUTENbHBIM noabeMoMm (1/40 — 1/50 ot
MpoJieTa).

KenezobeToHHBIE OaNKK UMEIOT OOJIBIIION M3rHOAOIINIT MOMEHT U OOJIBIITYI0 COOCTBEHHYIO Maccy,
HO TPOCTHI B U3rOTOBJIEHUU. OHU MOTYT BBIMOJIHATHCSI MOHOJUTHBIMH, COOPHO -MOHOJMTHBIMU M COOPHBIMU
(M3 OTHENBHBIX OJIOKOB M IICJIbHBIC). BBITIOIHSIOTCS U3 jKene300eToHa C MPEeIBApPUTEIbHBIM HANPsDKCHHEM
apmatypsl. OTHOIIIEHHE BBICOTHI OAJKM K TPOJIETYy Kojiebyercs B mpenenax ot 1/8 mo 1/20. B mpakTuke
CTPOMTENIbCTBA BCTpeUaroTcs 6amku mposietom 10 60 M, a ¢ koucossimu — 10 100 M. Cedenne 0anok — B BUJE
TaBpa, IByTaBpa WJIK KopoOUaToe.

JlepeBsiHHbIE OalKH MPUMEHSIOTCS B MECTHOCTAX, OoraTbix jiecoM. OOBIYHO OHM UCHOJB3YIOTCS B
3nanusx I knacca u3-3a UX Manol OTHECTOMKOCTU U JOJTOBEYHOCTH.

JlepeBsiHHBIE OAKW MOAPA3ACISIOTCS HA TBO3JEBBIC M KieeHble auHoM 10 30 — 20 m. I'Bo3aeBbie
0aJKy UMEIOT CIIUTYIO Ha TBO3/SX CTEHY U3 BYX CJIOEB JOCOK, HAKIIOHEHHBIX B Pa3HbIE CTOPOHBI MO YTIOM
45°. BepxHuii ¥ HIDKHUM T0sica 00pa3yroT 3a CYET HAIIUTHIX C 00EUX CTOPOH BEPTUKAIBHBIX CTEHOK OaKku
MPOJIOJIBHBIX M TOIMEpPEeYHBbIX OpycheB. BricoTa rBo3aeBbix Oamok 1/6 ... 1/8 ot mposnera 6anku. BmecTo
JOLIATOM CTEHKU MOKHO MPUMEHSTh CTEHKY U3 MHOTOCJIONHOMN (haHEepHI.

Krneensie Oanku B OTJIMYME OT TBO3AEBBIX OOJAJAIOT BBICOKOW IMPOYHOCTHIO M TOBBIIICHHOMN
OTHECTOMKOCTBIO Aaxke 0e3 crenuanbHoil mponuTku. CedeHue KJIEeHBIX AEPEBSHHBIX 0aJOK MOXKET ObITh
MPSIMOYTOJIbHBIM, JIBYTaBPOBBIM, KOpoOuaThiM. OHM H3TrOTAaBIMBAIOTCS W3 PEEK WM JIOCOK Ha KIEH,
yII0>KEHHBIX TUTalIMs Ui Ha peOpo. Beicora Takux 6amok 1/10 ... 1/12 ot nponeta. [lo ouepTanuio BepxHero
U HIDKHETO TOSICOB KJIEEHbIE OAKh MOTYT OBITh C TOPU3OHTAJIBHBIMH TOSCaMH, OJHO- WJIHM JIBYXCKaTHbIE,
KPUBOJIMHEWHBIE.

@depMbl, Kak U O0alKu, MOTYT H3TOTAaBIUBATHCS U3 METAJIa, )Kelle300eToHa U JIepeBa.

CranbHble GepMbI B OTIIMYUE OT METATNIMYECKUX OANTOK 3a CUET pelIeTyaTo KOHCTPYKIIMN TPEOYIOT MEHbIIIE
Metama. [Ipu moaBECHOM MOTOJIKE CO3AAETCs MPOXOIHON YepAaaK, 00eCTIeUHBAIOIIHNI MPOMYCK HHKEHEPHBIX
KOMMYHHKAIMI WM CBOOOJHBIM Mpoxoja mo depAaky. depmbl BBIMOIHAIOT, KaK MPaBUIIO, M3 CTAIbHBIX
npoduiiel, a MpOCTPAaHCTBEHHBIE TPEXTPAHHBIE PEPMBI — U3 CTABHBIX TPYO. PEpMBI MOTYT UMETh Pa3IHUHOE
OuepTaHMe KaK BEPXHEro, Tak W HWXKHero mosica. Hambomee pacmpocTpaHeHbl (epMbl TPEYroJbHBIE U
MOJIMTOHANbHBIC, a Tak)Ke TOPU3OHTANBHBIE C TMapalielbHBIMU MosicaMu. JKene300eToHHbIe (epMbI
W3TOTaBIIMBAIOTCS: LENbHBIMU — JJIMHOM 70 30 M; COCTaBHBIMM — C NPEIBAPUTEIBHBIM HaMpPsSHKEHUEM
apMaTypbl, nipu juHe 6osiee 30 M. OTHomIeHHe BHICOTHI (hepMbl K mpoiery 1/6 ... 1/9. Hwxuuil nosic



BBITIOJTHAETCS OOBIYHO TOPH30HTAJIBHBIM, BEPXHHH TOSC MOXET HMETh TOPH30HTAJIBHOE, TPEYroJbHOE,
CerMEHTHOE WJIM TMOJIMTOHAJIbHOE ouepTaHus. Hauboupliee pacnpocTpaHeHHE TOTYYMIH KeJIe300eTOHHbIE
MOJIMTOHANIBHBIE (ABYXCKaTHBIE) (epMbl. MakcumanbHas JJIUMHA 3aIPOSKTUPOBAHHBIX KeIe300€TOHHBIX
depm cocrariser okosio 100 M ipu mrare 12 m.

Henocrarkom xene300eTOHHBIX (hepM siBisieTcs 60IbIIast KOHCTPYKTUBHAsS BHICOTA. J[71st yMEeHbIICHUS
COOCTBEHHOU Macchl epM HE0OXOAWMO HMPUMEHSTH BBICOKOIIPOYHbIE OETOHBI U BHEAPSTH JIETKUE TUINTHI
MOKPBITUS U3 YPPEKTUBHBIX MAaTEPHAJIOB.

JlepeBsiHHBIE ()epPMBI — MOTYT OBITH IPEACTABICHBI B BHIEC OPEBEHUYATHIX WM OpyCUaTBHIX BUCSIUMX
crporwi. JlepeBsHHBIE (pepMBl TMPUMEHSIOT A MPOJIeTOB Oosee 18 M M MPH YCIOBUU BBITOTHEHHS
npo(MITAKTUIECKUX MEPOTPHUATHI M0 TOXapHOW Oe3omacHOCTH. BepxHmii (cKaTblil) MOsSIC M PacKOCHI
JEPEeBSHHBIX (DepPM M3TOTABIMBAIOT U3 OPYChEB KBAJPATHOTO WM MPSMOYTOJIEHOTO CEYEHHUSI CO CTOPOHOM,
pasHoit 1/50 ... 1/80 ot mposera, HUKHHNA (PACTSHYTHII) MMOSIC U MOJIBECKHU BBIMIOJIHSIOT KaK U3 OpyCheB, TaK
U W3 CTaJbHBIX TSDKEW C BUHTOBBIMM Hape3KaMHM Ha KOHLIAX JJs HATSHKEHHMS MX C IOMOIIbIO Taek C
MOAKJIaHBIMHU I1ali0amMu. Y CTOHYMBOCTD JIEPEBSHHBIX (hepM 00ecreunBaroT JEPEBSIHHbIE PACKOCHI U CBSI3H,
YCTaHOBJIEHHBIE 110 KpasM U B cepeAnHE (epMbl NMEPIEHIUKYIIPHO UX IUIOCKOCTH, a TaKKe€ KPOBEJIbHBIE
HACTHJIbI, 00pa3yIoUINe )KECTKUM AUCK MOKPBITHS. B mpakTHKe 0TEUeCTBEHHOTO CTPOUTEILCTBA TPUMEHSIOT
¢depmbl posietom 15, 18, 21 u 24 M, BepXHUI MOSAC KOTOPHIX BBIMOIHIETCA U3 HEPA3pPE3HOTO MakKeTa J0COK
mpuHoi 170 mm Ha kieto @P-12. Packockl BHIOMHSAIOTCS U3 OpPYCKOB TaKOM jK€ HIUPUHBI, HUOKHUH MOSIC U3
MIPOKATHBIX YTOJIKOB, a TIOJIBECKU — U3 KPYTJIOH CTalH.

MertannoiepeBsiHHbIE ()epMbl yCTaHABIMBAIOTCSA yepe3 3 U 6 M U MOTYT OBbITh MCIIOJIb30BAaHbI IS
KpPOBEJIbHBIX MMOKPHITUH B IBYyX BapHaHTAX:

a) C TeIUIBIM KCILTYaTUPYEMbIM MOBECHBIM MOTOJIKOM U XOJIOIHBIMHU KPOBEJIbHBIMU MTAHETSIMU;
0) 6e3 0JIBECHOTO MOTOJIKA U TEIUIBIMU KPOBEJIbHBIMU IMaHESIMU.

PaMbl sBHSIIOTCS TMJIOCKOCTHBIMU PAcCHOPHBIMU KOHCTPYKUMSMU. B ornumume ot OGe3pacropHoit

0aJ0YHOCTOCYHOM KOHCTPYKLIMU, PUrellb U CTOWKAa B paMHON KOHCTPYKLIMHM MMEIOT KECTKOE COEAMHEHHE,
KOTOpOE€ SIBIISIETCSA NMPUYUHOMN NOSABIICHHS B CTOMKE M3rMOAIOIIMX MOMEHTOB OT BO3JEHCTBMS Harpy3oK Ha
pUrenb pamsbl.
PamMHBIe KOHCTPYKIIMHU BBINOJHSIOT € KECTKON 3aJeJIKOM ONop B (PyHIAMEHT, €CIIM OTCYTCTBYET OIACHOCTb
MOSIBJICHUSI HEPAaBHOMEPHBIX OCaJOK oOcHOBaHUsA. (Oco0asi YyBCTBUTENBHOCTh pPaMHBIX M apOYHBIX
KOHCTPYKUMH K HEPAaBHOMEPHBIM OCaJKaM IPUBOJUT K HEOOXOJMMOCTH YCTPOMCTBAa HIAPHUPHBIX pam
(IBYXIIapHUPHBIX U TPEXLUIAPHUPHBIX).

VYuuThIBasg TO, YTO paMbl HE UMEIOT JIOCTATOYHOM JKECTKOCTH B CBOEH IUIOCKOCTH, IIPU YCTpPOMCTBE
MOKPBITHUS HEOOXOUMO O0ECIeYUTh IPOJOJIBHYIO KECTKOCTh BCEIO HMOKPBITUS IyTE€M 3aMOHOJIMYMBAHUS
3JIEMEHTOB ITOKPBITHUS UM YCTAHOBKU paM AuadparM HOPMAJIbHO K IJIOCKOCTH, WU CBSA3EH HKECTKOCTU. Pambl
MOTYT M3rOTaBJIMBATHCS U3 METAJLIA, JKENe300€TOHA WK JiepeBa.

Mertannuyeckue paMbl MOTYT BBIINOJHATBCS KaK CIUIOUIHOTO, TaK M pEIIeT4aTOro0 CEYECHHS.
Pemeryaroe ceueHue XapakTepHO Uil paM ¢ OOJIBIIMMHU IPOJETaMH, TaK Kak OHO 0ojee 3KOHOMHUYHO
Omarosapst HeOOJBIIOW COOCTBEHHON Macce M CIIOCOOHOCTH OJMHAKOBO XOPOILO BOCHPUHUMATH Kak
C)KMMAIOIINE, TaK U PacTATrMBarolMe ycuius. BeicoTa ceueHus pureneil permeryaTbix paM NpUHUMAETCs B
npenenax 1/20 ... 1/25 nponeta, a pam crutomnoro ceuenus 1/25 ... 1/30 nponera. /11 yMEHBIIICHHS BHICOTHI
CEUEHMsI pUressl Kak CIUIOIIHOTO, TaK U PEHIeTYaTOro METAUIMYECKUX PaM MPHUMEHSIOTCS pasrpyKaroiiye
KOHCOJIM, MHOTJJa CHAaOXEeHHBIE CIeLUaIbHBIMU OTTSDKKaMH. MeTaJuIMuecKie paMbl aKTUBHO IIPUMEHSIOTCS B
CTPOUTEIILCTBE.

XKenezoberoHHple paMbl — MOTYT OBITh  O€CHIAPHUPHBIMH, JBYXIIAPHUPHBIMH, pEXe
TpexmapHupHbIMU. [Ipu nponerax pam 10 30 ... 40 M UX BBINOJHSIOT CIUIOIIHBIMH, ABYTaBPOBOI'O CEYECHHUS
C pebpaMH >KeCTKOCTH, MpU OOJBIIMX IMposieTaX — pelieTdaTbiMU. BbIcOTa purens CIUIONIHOTO CEYEHMS
cocraniser okosio 1/20 ... 1/25 nmposiera pamsl, pemerdatoro ceuyenus 1/12 ... 1/15 nponera. Pambl Moryt
OBbITh OJIHONIPOJETHBIMU M MHOTONPOJIETHBIMM, MOHOJMTHBIMU M cOopHbIMHU. Ilpu cOGopHOM pemeHnH
COEJIMHEHUE OTIEIbHBIX DJIEMEHTOB PaMbl 11eJ1IeCO00Pa3HO BHIMOIHUTE B MECTAX MUHUMAJIbHBIX N3rHOAr0IINX
MOMEHTOB.



JlepeBsiHHBIE paMbl MOJOOHO JEPEBSHHBIM OajKaM BBIMOJHSAIOT W3 TBO3JCBBIX WM KIEECHBIX
AIIEMEHTOB Ui MPOJIETOB 10 24 M. VX BBITOJHO JenaTh TPEXIIAPHUPHBIMHU JJIsl OOJErdYeHUs] MOHTaXa.
BricoTa purens u3 rBo3AeBhIX paM MpUHUMaeTcst 0koJio 1/12 mponera pamsl, y KieeHsIx pam — 1/15 npornera.

ApKH, KaKk M pambl, SBJISIOTCA IJIOCKOCTHBIMU PAaCHOpPHBIMU KOHCTpyKuusiMu. OHu eme Oonee
YYBCTBUTEIbHBl K HEPAaBHOMEPHBIM OCaJKaM, Y€M pambl U BBINOJHAIOTCA Kak OeCIIapHUPHBIMU, TaK H
JBYXIIAPHUPHBIMH U TPEXIIAPHUPHBIMU. Y CTOHYHUBOCTD OKPBITUS 00ECIICUNBACTCS KECTKUMHU dJIEMEHTaMH
orpaxjatomieit yactu nokpeitus. st nposieros 24 ... 36 M BO3MOKHO IPUMEHEHUE TPEXIIAPHUPHBIX apOK
U3 IBYX CErMEHTHBIX (hepM. Bo n3berxanne mpoBHUCaHMS 3aTSHKKU YCTaHABIMBAIOT MOJIBECKH.

Mertannuiyeckue apKd BBINOJHSAIOTCSA CIUIOIIHOTO M PEHIeTYaToro cedeHus. Beicota purens
CIUIOIIHOTO CEYCHHUs apokK mpumensiercs B mpenenax 1/50 ... 1/80, pemergaroro 1/30 ... 1/60 mponera.
OTHOUIEHUE CTPEIBI TOABEMA K ITPOJIETY Y BCEX apOK HAXOUTCA B ipesenax 1/2 ... 1/ 4 npu napabonmieckom
ouepTanuu KpuBou u 1/4 ... 1/ 8 npu kpyroBoii kpuBoii. Ha nucre 8, a, mucre 9, puc. 1, mucre 10, a, 06, B,
MIPEJICTAaBIICHBI IIPUMEPHI U3 TIPAKTUKU CTPOUTEIIHCTBA.

XKenezobeToHHBIE apKd, KaK W METATMUECKUE, MOTYT UMETh CIUIONIHOE W PEIIeTYaTOC CEUYCHHE PUTEIIS.
KoHcTpykTHBHas BhICOTa CEUEHUs pUTeNisl CIIOUIHBIX apok cocTtasiseT 1/30 ... 1/40 nponera, pemerdyarbix
apok 1/25 ... 1/30 nponera.

COopHbIe apKH OOJIBIINX MPOJIETOB BHIMOJHSAIOTCS COCTAaBHBIMH, U3 JIBYX IMOJIyapoK, OETOHUPYEMBIX
Ha JIUCTE B TOPU30HTAIHLHOM IIOJIOKEHUH, a 3aT€M 10 THUMAEMBIX B IIPOEKTHOE MOJIOKEHHE.

JlepeBsTHHBIE apKH BBIMTOJIHSIOTCS U3 TBO3/ICBBIX M KIIEEHBIX AJIeMEHTOB. OTHOIIICHHE CTPEIIBI IT0IheMa
K IIPOJIETY Y TBO3/IEBBIX apPOK COCTABIISET
1/15 ... 1/20, y kneensix — 1/20 ... 1/25.

5. IlpocTpaHcTBeHHbIEe 00JIbLIENPOJIeTHbIE KOHCTPYKIUM NOKpbITHH. Criaaaku. Ceoabl. O60/1049KH.
KynoJua. IlepexkpecTHO-peOpUCTHIE U NTEPEKPECTHO-CTEPKHEBbIE MOKPBITHS.

BonbiienponeTHele  KOHCTPYKTUBHBIE CHUCTEMBI Pa3HBIX JMOX OOBEAMHSIET PSI CYIIECTBEHHBIX
IIPU3HAKOB, YTO JA€T BO3MOXKHOCTh PACCMAaTPUBATh UX KaK TEXHUYECKUN IIPOrPECC B CTPOUTEIILCTBE.

OOBbeMHAIOIIMM HCTOPUYECKH CIIOKUBIIUXCA M COBPEMEHHBIX KPUBOJMHEMHBIX KOHCTPYKLUN
ABJIICTCS. MOMUCK Iiesecoo0pa3Hblil (POpMBI, CTpEMIICHHE K MAaKCHUMAalbHOMY CHUKEHHIO MX Beca, MOMCK
ONTUMAJIBHBIX YCIOBUH DPACIpEACICHUS HArpy3oK, 4TO INPUBOAUT K OTKPBITUIO HOBBIX MaTepHalIOB H
MOTCHIMAIBHBIX BO3MOKHOCTEH.

IIpocTpaHCTBEHHBIE OOJBIICIPOJETHBIE KOHCTPYKLIMH IIOKPBITUS — 3TO IUIOCKHE CKJIaJ4arble
IOKPBITUSA, CBOJBI, 000JIOUKH, KYIOJa, NEPEKPECTHO-PEOPHUCThIE HMOKPBITUS, CTEPKHEBbIE KOHCTPYKLHUH,
ITHEBMATUYECKUE U TEHTOBBIE KOHCTPYKLIMH.

[Inockue ckiagyaTble MOKPHITHS, OOOJOYKH, MEPEKPECTHO-PEOPHUCThIE MOKPBHITUS U CTPENKHEBHIE
KOHCTPYKLIMHU BBINOJIHAIOTCS U3 J)KECTKUX MaTepuasioB (3Kes1e300€TOH, MeTalInyecKue npouiiu, 1epeBo U
1p.) 3a cyeT COBMECTHOM pabOThl KOHCTPYKIMH TPOCTPAHCTBEHHBIE )KECTKNE MOKPBITHS UMEIOT HEOOIIBILYIO
Maccy, YTO CHUKAET pacXo/ibl KaKk Ha yCTPONCTBO MOKPBITUS, TAaK U HA YCTPOHCTBO ONOpP U (PyHIaMEHTOB.

Bucsuue (BaHTOBBIE), NHEBMAaTHUECKUE W TEHTOBbIE IIOKPBITUS BBINOJHIIOTCA M3 HEXKECTKUX
MaTepuasioB (METAJUIMYECKUE TPOChI, METAJUINYECKUE JIUCTOBbIE MEMOpPaHbl, MEMOPaHbl U3 CUHTETHYECKUX
IUIEHOK U TKaHel). OHU B 3HAYUTEIBHO OOJIbLIEH CTENEHU, YeM IPOCTPAHCTBEHHbIE )KECTKUE KOHCTPYKIIUH,
o0ecrneynBaroT CHI)KEHUE 00bEMHOM MacChl KOHCTPYKIUH, TO3BOJIAIOT OBICTPO BO3BOJUTH COOPYKECHHUS.

Bo3BeneHue npocTpaHCTBEHHBIX KOHCTPYKIM TpeOyeT 6oJiee ClI0KHON OpraHu3aluy CTPOUTEIBHOTO

IIPOM3BO/ICTBA U BBICOKOT'O KauecTBa BCEX CTPOUTENBHBIX paboT.
IToxpbITHE KaK CI0KHOE MOACUCTEMHOE 00pa30BaHNe, HAXOJUTCS B CTPYKTYPE COOPY)KEHHUS B TECHOM CBSI3U
CO BCEMH €ro JpYTMMH D3JEMEHTaMHM, C BHEIIHMMH M BHYTPEHHHMH BO3ACHCTBUSAMM CpEABI, C
SKOHOMHMUYECKHMH, TEXHUYECKUMH, XYIOKECTBEHHBIMH U JCTETUYECKU-CTHIIEBBIMU YCIOBHUSMH €TI0
¢dbopMupoBaHus.

Cxnanku. CkiaJKod Ha3bIBaIOT MPOCTPAHCTBEHHOE MOKPBITHE, 00pa30BaHHOE IUIOCKMMHU B3aUMHO
NIEPECEKAOIIUMHUCA eMeHTaMU. CKIIaJKU COCTOSIT M3 psAlla MOBTOPSIOIIMUXCS B ONPENCIEHHOM IOPSIKE
3JIEMEHTOB, OIUPAIOIIMXCS 110 KpasiM U B IIpoJieTe Ha AuadparMbl 5KeCTKOCTH.

Cknanky ObIBAIOT MUI000pasHble, TpanelenIalbHble, U3 OJHOTHIIHBIX TPEYTOJIbHBIX IIOCKOCTEH,
LIaTPOBBIE (UETBIPEXYTOJIbHBIE U MHOTOT'PAHHBIE) U APYTHE.



Cknamgarble KOHCTPYKIMM, MpHMEHsSEMble B LWIMHAPHYECKUX O000JIOYKaX M  KyIMoJax,
paccMaTpuBarOTCsA B COOTBETCTBYIOIIMX pa3ienax.

Cknaziky MOTYT OBITH BBIITYLICHBI 32 MTPEAEIIbl KpaHUX OTI0p, 00pa3yst KOHCOJIbHBIE CBECHL. ToNmuHy
IUTOCKOTO AJIEMEHTA CKJIAAKH MPUHUMAIOT 0KoJio 1/200 nposieta, BeicoTy dneMenTa He MeHee 1/10, a mupuny
rpanu — He MeHee 1/5 npostera. CknaakamMu 0OBIYHO IOKPHIBAIOT MpoJieThl 10 50 — 60 M, a mmatpamu 1o 24 M.
Cknamgarbie KOHCTPYKIIMU UMEIOT LENbIA Psiji OJ0KHUTEIbHBIX KaueCTB:

— mpocToTa (POPMBI M COOTBETCTBEHHO MPOCTOTA UX U3TOTOBIICHHUS;
— 0oJIBIIIME BO3MOKHOCTH 3aBOJCKOTO COOPHOTO M3TOTOBIICHHUS;
— 9KOHOMHUSI BBICOTHI IOMELICHHS U JIP.

CBoapl. Hanbomnee ApeBHSS W MIMPOKO PACIPOCTPAHEHHAs CHCTEMa KPUBOJIMHEHHOTO TOKPBITHS —
CBOYATOC MOKpPBITHE. L{MIMHAPHUYECKHA U COMKHYTBINH CBOBI — MPOCTEUIITHE (POPMBI CBOJIA.

KpecToBslii cBo1 00pa3yercsi BBIPE3KOM U3 MepeceueHus IBYX LHINHIPUYECKUX CBOJIOB.

Iupoko MpUMEHSITUCh TAKUE Pa3HOBUIHOCTU CBOJOB, KaK MapyCHBIH, CBOJ-KYIOJI, OallaXxyH.

O6omoukn. TOHKOCTEHHBIE 000JIOYKH SBISIOTCS OJHUM M3 BUJOB MPOCTPAHCTBEHHBIX KOHCTPYKIIUA
U UCHOJb3YIOTCSI B CTPOUTENBCTBE 3/1aHUN M COOPYKEHHUH ¢ MOMEUIeHUsIMU OOJIBIIMX IUIOIaAeH (aHrapos,
CTaIMOHOB, PHIHKOB U T.I.). TOHKOCTEHHas 000JIOUKAa MPEJCTABISIET COOONW M30THYTYIO MOBEPXHOCTb,
KOTOpasi NMpH MUHUMAaJIbHON TOJIIMHE U COOTBETCTBEHHO MHHHMMAJIBHOM Macce M pacxoje Marepuana
oOnanaer oueHb OONBIION Hecylled CHOCOOHOCTHbIO, MOTOMY uTO Ojaroaapsi KpUBOJMHEHHOW ¢dopme
NeMCTBYeT Kak MPOCTPaHCTBEHHAsI HECYIash KOHCTPYKIIHSI.

[IpocToii onbIT € TUCTOM OyMaru nokasbIBaeT, UTO OYE€Hb TOHKAasi U30THyTasl MJIACTUHKA TPHUOOpeTaeT
Onarojapsi KpHBOJIMHEWHOU (popme OOJBITYI0 COMPOTUBIISIEMOCTh BHEITHUM CHJIAM, Y€M Ta K€ IJIACTHHKA
TIJIOCKOH (hOPMBEL.

Pa3paboTanHble METOABI MOHTa)Xa IO3BOJSIOT BO3BOAUTH OOOJOYKM U Kyloja C TOMOILBIO
MHBEHTApHBIX OMOPHBIX OalleH WM BooOIIe 0e3 BCIIOMOraTelbHbIX JIECOB, YTO CYHIECTBEHHO COKpAIlaeT
CPOKH BO3BE/ICHUS OKPBHITHI U yIEHIEBISIET MOHTaKHbIE PAOOTHI.

[Io KOHCTPYKTHBHBIM CXEMaM 3>KECTKHE OOOJIOUKHM JeNATCSd Ha OO0OJOYKU TMOJIOKUTEIbHON H
OTpUIATENIbHON KPUBU3HBI, 30HTHYHBIE OOOJIOYKH, CBOJBI M Kymoja. (OO00JOYKM BBIMOJHSAIOTCA U3
xKene3o00eToHa, apMOLlEMEHTa, MeTajula, JepeBa, IUlacTMacc M JAPYruX MaTepualioB, XOpPOIIO
BOCIIPUHUMAIOIIUX CKUMAIOIINE YCUITHS.

B OOBIYHBIX HECYIIMX CHCTEMaxX COINPOTUBIEHHE BO3HUKAIOIIUM YCUIHSAM COCPEIOTaYNBACTCS
HEMpPEPBIBHO MO BCEH UX KPUBOJUHEHHOW MOBEPXHOCTH, YTO CBOMCTBEHHO NMPOCTPAHCTBEHHBIM HECYLIUM
CHUCTEMaM.

[TosiBneHne HampsHKEHHO-apMUPOBAHHOTO JKENIe300eTOHA, CO3/IaHHE HOBBIX METOJIOB pacuerTa,
M3MEpEHUE U UCIbITaHWE KOHCTPYKLUUN C TMOMOIIBIO MOJEJEH Hapsly CO CTaTUYECKOM M IKOHOMUYECKOM
BBITOJION UX IPUMEHEHHUS — BCE 3TO CIOCOOCTBOBAIO OBICTPOMY PACIIPOCTPAHEHHIO 000JI0UEK BO BCEM MUDE.

O06070YKH UMEIOT PSIJT TPEUMYILECTB:

— B TIOKPBITHH OHH BBITIOJIHAIOT OJTHOBPEMEHHO JIB€ (DYHKIIUU: HECYIIEeH KOHCTPYKIIUU U KPOBIIH;

— OHHM OTHECTOMKH, 4TO BO MHOTHX CIy4asX CTaBUT UX B 00Jiee BBHITOJHOE IMOJIOKEHHUE JaKe MPHU PaBHBIX
SKOHOMMYECKUX YCIOBUSX;

— OHHU HE UMEIOT ce0e paBHBIX MO Pa3HOOOPA3HI0 M OPUTHHAIHLHOCTH (OPM B UCTOPUH APXUTEKTYPHI,

— HAKOHEIl, TI0 CPAaBHEHUIO C MPENKHUMH CBOAYATHIMH W KYMOJbHBIMU KOHCTPYKIHMSIMH, BO MHOIO pa3
MPEB30IILIN X MO MaciTabaM NepeKphIBAEMbIX MPOJIETOB.

Ecnu cTpouTensCTBO 000J04€K B )KeI€300€TOHE MOJYYMIIO JOCTATOYHO IIMPOKOE pa3BUTHE, TO B
MeTaJule U JIepeBe 3TU KOHCTPYKLUHU MMEIOT MOKa OTPaHWYEeHHOE MPUMEHEHHEe, TaK Kak He HailleHbl elle
JOCTaTOYHO MPOCThIE CBOMCTBEHHBIE METAJUTY U AEPEBY, KOHCTPYKTUBHBIE (POPMBI 000I0UEK.

OO00y104KM B MeTajie MOTYT BBINIOJHATHCS LEIbHOMETANIMYECKUMH, TJe 000JI0YKa BBIMOJIHSAET
OJIHOBPEMEHHO (PYHKIIMH HECYILEH U OTpaXkKAaoeil KOHCTPYKIMH B OJIUH, 1Ba U OoJiee cioeB. OJHOCIOMHbIe
MeTaJUIMYecKre OOOJIOYKU BBIMOJHAIOTCS M3 CTAJbHOIO WJIM AITIOMMHUEBOTrO JMcTa. s yBenuueHus
KECTKOCTH 000JI04eK BBOJATCS momnepeuHbie peOpa. [Ipu yacToM pacrofio’KeHUH MOMepedHbIXx pedep,
CBSI3aHHBIX MEX/1y CO00M M0 BEpXHEMY M HUKHEMY MOSCY, MOKHO MOJYYUTh ABYXCIOHHYIO 000JIOUKY.

O0605109KH ¢ TPUMEHEHUEM MeTalljla U IepeBa ObIBAIOT OJMHAPHOM U ABOSKON KPUBU3HBIL.



K o6osoukam oauHApHOW KPUBHU3HBI OTHOCSTCS OOOJIOUKH C HMUIUHAPUYCCKONW WM KOHHUYECKON
MMOBEPXHOCTHIO.

Hunmunapudeckue 000JOYKM UMEIOT KPYroBO€, SIUIMIITUYECKOE WM Mapaboindeckoe ouepTaHue U
OTIMPAIOTCS HAa TOPIIEBBIE TUAPPATrMbI )KECTKOCTH, KOTOPBIE MOTYT OBITh BBITIOJIHEHBI B BUJIE CTEH, ()epM, apOK
Wiy paM. B 3aBUCHUMOCTH OT JUITMHBI 000JI0UEK UX JIETAT HAa KOPOTKHE, Y KOTOPBIX IIPOJIET 10 MPOAOJILHON OCH
He 0oJiee 4eM IMOJITOPHI JUTUHBI BOJHBI (TIPOJIET B MOMEPEYHOM HAIPABJICHUH), U Ha JJIUHHBIC, Y KOTOPBIX
IIPOJIET 110 MPOI0JIBHOM Ocu 00JIee, YEM MOITOPbI BOJIHBL.

[To mpOMOJIBHBIM KpasiM UTMHHBIX WIHHIPHYECKUX O0OJOUYEK MPEeIyCMAaTPUBAIOTCS OOPTOBBIC
3JIEMEHTHI (pedpa *KECTKOCTH), B KOTOPBIX pa3MelaeTcsl MPOJ0JibHAs apMaTypa, M03BOJIstoNIas paboTarh
000JI0YKE BJIOJIb MPOJIOJILHOTO TPoJjieTa Mmogo0Ho Oanke. Kpome Toro, 60pTOBBIE 3I€MEHTHI BOCIIPUHUMAIOT
pacnop oT paboTel 000JOYEK B MOINEPEUYHOM HANpaBJIEHUU U MO3TOMY JOJDKHBI 00J1aaTh JOCTATOYHOMN
KECTKOCTBIO M B TOPHU30HTAIILHOM HAINPABIICHUU.

JlnvHa BOJHBI JUIMHHOW IMJIMHAPUYECKOW 000JI0OYKH OOBIYHO HE mpeBbimaeT 12 M. OTHoeHue
CTpeJIbl ToAbeMa K JIJTMHE BOJIHBI MIPUHUMAETCA He MeHee 1/7 mpoiieta, a OTHOIIEHHE CTPEIbI MOoJAbeMa K
JUTMHE TposieTa — He MeHee 1/10.

COopHbI€ JIMHHBIE NWIMHIPUYECKHE OOOJOYKH WICHSTCS OOBIYHO HAa IMJIMHIPUYECKHE CEKIIUH,
OOpTOBBIC ANEMEHTHI U Juadparmy >KeCTKOCTH, apMaTypa KOTOPBIX B IMIPOIIECCE MOHTaKa CBAPUBACTCS MEXKTY
co00i1 ¥ 3aMOHOJIMYUBAETCS.

Oco0OeHHO BBITOJHO, B CMBbIC/IE KOHCTPYKTHBHOM pabOThI, YCTPOWCTBO IMOCIENOBATENLHOIO psija
MJIOCKUX IWIMHAPUYECKUX 000J0UeK, TaK KaK B 3TOM Ciy4dae HW3THOAOIINE YCHIHS, JCUCTBYIOIIUE B
TOPU30HTAILHOM HaIlpaBJI€HUH, TIOTAIIal0TCs COCETHUMU 000JI0UKaMHU (KpoMe KpaltHUX).

[IpuMeHeHne IMHHBIX MUJIWHIPUICCKAX 000JI0YEK MPAKTHYECKH OTPaHUYCHO MpojeTamMu 10 50 M,
TaK Kak 3a ATUM IPEJEIIOM BBICOTA OOPTOBBIX AJIEMEHTOB (PaHI0AIOK) TOJTYy4aeTCsl Ype3MEpPHO OOJIBIIIOH.
[Tono6HbIE 000IOYKH YACTO MCIIOIB3YIOTCSI B MPOMBIIIJIEHHOM CTPOUTENBCTBE, HO HAXOMAT NMPUMEHEHUE B
OOLIECTBEHHBIX 3/1aHUSX.

PazpabGoTranbl JIMHHBIE HTWIMHAPUYECKHE 000JI0YKK Tposietamu 18%24 wm, mmpunodt 3 M. OHu
M3rOTABJIMBAIOTCS Cpa3y Ha MPOJIET BMECTE C YTEIIUTENIEM — APEBECHOBOJOKHUCTON IumToil. CBepxy B
3aBOJICKHX YCIIOBUSX Ha TOTOBBIM 3JIEMEHT HAHOCUTCS CJIOM TUAPOU30JIALINY.

JUIMHHBIE LMIUHAPUYECKHE OO0OJOYKM BBHIMOJIHSIOTCS M3 Kele300eToHa, apMOILIEMEHTa, CTalld U
AIIFOMUHHEBBIX CILJIaBOB.

Kopotkue uummunapuueckre o0O0JIOUKH IO CPAaBHEHUIO C JUIMHHBIMU OOOJIOYKaMHU HMEIOT Oosee
3HAYUTENIbHYIO BEJIIMYMHY BOJIHBI M CTpelly moabeMa. KpHBH3HA KOPOTKUX HMJIMHIPHUYECKUX O000JI0UEK
COOTBETCTBYET HAIIPABJICHUIO HAWOOJBIIErO MpoJieTa MEPEeKPHIBAEMOr0 MOMEIIEHUs. OJTH 000J0YKU
paboTaroT Kak CBObI.

dopma KpUBOW MOXKET OBITh MpEJCTaBlICHA JAYTOW Kpyra wiH napadosioil. B cBsi3u ¢ omacHOCTHIO
BBIITYYHBAHUS B KOPOTKUX OOOJIOUKAaX B OOJIIIMHCTBE CIIy4aeB BBOJSTCS MOMEpEUHbIEe pedpa >KeCTKOCTH.
Kpome OOpTOBBIX 37I€EMEHTOB Takue OOOJIOUKH JTOJIKHBI UMETh 3aTSHKKHU JIJIs1 BOCTIPUSITHS TOPU30HTAIBHBIX
MOTIEPEYHBIX CHJI.

upoko M3BECTHBI KOPOTKUE HUIMHAPUYECKHE 000JIOUKH IS 3/IaHUM C CETKOW KOJIOHH 24%12 M u
18x12 M. Onm coctoar u3 ¢epm-nuadparm, peOpuctbix mnaHened 3x12 M U OOPTOBBIX SJIEMEHTOB.
KoHcTpykiuu Takux MmpoJieToB IMpU3HAHBI TUMOBBIMU. KoHHYeckue 000JI0UKH OOBIYHO MCHOIB3YIOTCS IS
MOKPBITUH TparneueuJadbHbIX B IUIaHE 3AaHUNA Wik mnoMerieHuid. KOHCTpyKTHBHBIE OCOOEGHHOCTH STHX
000JI04€K TaKHe K€ KaK U JUIMHHBIX [IIHIPUYECKUX.

B BoHOOOpa3HBIX M CKIaA4aThIX 000J0YKaxX ¢ OONBIIMMH MPOJETaMH BO3HUKAIOT 3HAYUTENbHBIC
M3rubaronre MOMEHTHI, BEI3bIBAEMbIE BDEMEHHBIMU Harpy3KaMu OT BETpa, CHera, U3MEHEHUI TeMIepaTyphl
U T.J.

Heobxomumoe ycunenne Takux 000J049eK JOCTUTANIOCh YCTPoicTBOM pedep. CHUXKEHHE YCUITHIA ObLITO
JOCTUTHYTO TIEPEXOJI0OM K BOJHOOOpa3HBIM M CKIaayaThiM Tpoduiasm camMoil 0060104Yku. DTO Aajio
BO3MOYHOCTh YBEITUYUTh KECTKOCTh 000JI0YEK M CHU3UThH PACXO]l MaTepuaa.



Bonnucrast 0605104Ka, KOr/ia Ui Hee HaiiieHbl MaciTad, KpuBU3Ha, (opMa, HCXOs U3 TpeOOBaHUI
APXUTEKTYPHOU 3CTETUKU, MOKET OBITh JOCTATOYHO BBIPA3UTEILHOW. DTOT THN KOHCTPYKIHA pa3paboTaH
st iposietoB G6osiee 100 M, KOTOpBIE OBLITN MPUMEHEHBI IS TOKPBITHIA CaMBIX PA3JIMYHBIX 0OBEKTOB.

[Tepexon oT 000I0UYEK OJUHAPHON KPUBU3HBI K 000JI0YKAM JIBOSIKON KPHUBHU3HBI 3HAMEHYET COOOM
HOBBIH 3Tal B pa3BUTHH 000JIOUEK, TaK KaK JCWCTBUE U3TUOAIONINX YCHIIMH B HUX CBOAUTCS K MUHUMYMY.

K ux HemocraTkaM MOXHO OTHECTH: 3aBBIIICHHBIH OOBEM MEPEKPHIBAEMOTO 3[aHUs, OOJBIIYIO
MIOBEPXHOCTh KPOBJIM, HE BCETJa OaronpusTHbIE aKyCTUUECKUE XapaKTepUCTUKU. Ta-kue 00010YKH MOTYT
BBITIOJTHATECS. B MOHOJIUTHOM M COOPHO-MOHOJMTHOM BapHaHTe jkene300eroHa. [Iponersl THX 3maHuit
BappUPYIOTCS B Tipeaenax 24 ... 30 M. YCToWIMBOCTh 000I09KH 00€CTICeIMBACTCSI CUCTEMOM MTPEIBAPUTEIHLHO-
HaIpPsDKEHHBIX Oallok xecTKocTh ¢ ceTkoil 12x12 m. KoHTyp 0005104k onupaercst Ha MpeaHanpsKEHHBIHN
TosiC.
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[Bopen cnopta B Pume
apx. I1.Hepsu (1958-1960)

Kymona. Kymon mpexacrabisier coO0l MOBEPXHOCTh BpalleHHUS. YCHUJIUS B HEM JICUCTBYIOT B
MEpHIMOHAIBHOM U HIMPOTHOM HarpaBiieHud. [lo Mepuanany BO3HUKAIOT cxxuMaroliue HampsbkeHus. [o
IIMPOTaM, HAYMHAS OT BEPIIMHBI, BOZHUKAIOT, TAKKE CHKUMAIOIINE YCUJIHS, MEePEeXOAsdllue MOCTENeHHO B
pacTsIruBaroIue, KOTOpbIe JOCTUTAIOT CBOEr0 MaKCUMyMa Yy HHKHETO Kpas Kynoja. KymoiabHbie 06010uku
MOTYT OTIHPATHCS Ha ONIOPHOE KOJIbLIO, paboTaroIIee Ha pacTsKeHUe, Ha KOJIOHHBI — 4epes cucteMy auadparm
WM pedep )KECTKOCTH, €clTi 000JI0UKa UMEET B IJIaHEe KBAJAPAaTHYIO UM MHOTOTPaHHYIO GopMy.

Kynon Bo3uuk B cTpanax BocToka u umen, npexie Bcero, yruiutapHoe HazHadenue. [Ipu orcyrcTBun
JiepeBa MOKPBITUEM JIJIS SKUJIHIL CITY>KUJTH TIIMHSIHBIE ¥ KUpIU4HbIe Kynoua. Kymnosa ObiBatoT cepuieckue u
MHOTOTpaHHbIe, peOpUCThIE, TTIAAKUE, TOGPUPOBAHHBIE, BOTHHUCTHIE.

Hauunas co cpegHNX BEKOB, AEPEBO B KYNOJOCTPOESHUU IPUMEHSIETCS B KAUECTBE KOHCTPYKIIMOHHOTO
Marepuana.

CoBpeMeHHasi TEXHUKA CKJIEHKU JPEBECUHBI MPOYHBIMU BOJAOCTOMKMUMHM CHHTETHUUECKHUMU KJIESIMU U
OOJIBIION OMBIT TPOU3BOJICTBA KJICCHON JPEBECUHBI, U €€ MPUMEHEHHE B CTPOUTENBCTBE, TO3BOJIUIN BBECTH
JPEBECHHY KaK HOBBIM BEICOKOKaUECTBEHHBIN MaTepHall B OOJIBIIETPOJIETHBIE COOpYKeHus1. KoHCTpyKiuu u3
JPEBECUHBI IPOYHBI, JOJTOBEYHbI, OTHECTOMKHA U SKOHOMUYHBI.

CknamyaTele  KyHoJia MOHTHUPYIOTCS W3  ApPMOLIEMEHTHBIX  IPOCTPAHCTBEHHBIX  CKOPJIVI,
PaCTONIOKEHHBIX B OJUH WM JBa spyca, WIM MX BBIOJHIIOT MOHOJHTHBIMH. BoJIHOOOpa3HbIE KymoJia



NPUMEHSIOT Tpu mpojerax Oonee 50 M. BomHooOpasHyio (opMy MOBEPXHOCTH KyMOJa MPHIAIOT JUIS
obecrieyeHus OONBIICH KECTKOCTH U YCTOHYHBOCTH.

OO0o0yI0YKM € TIOBEPXHOCTHIO TIEpEeHOCAa MPUMEHSIOT TPU TOKPBITUH MPSIMOYTOJBHBIX —WIIN
MHOTOYTOJIHBIX B IJIaHEe MoMerieHui. Onuparorcsi Takue 00O0JIOYKM Ha auadparMbl 1Mo BCEM CTOPOHAM
MHOTOYroJIbHUKa. [IoBEpXHOCTh 000J10UKH MepeHoca o0pa3yercs, Ipy MOCTYNaTeIbHOM JBIKEHUH OJHOM
KPUBOW IO APYrod MpH YCIOBHM, YTO 00€ KpHBBIC BBITHYTHl KBEPXY M HAXOJATCS B JIBYX B3aWMHO
MEPIIEHIUKYIISPHBIX TUIOCKOCTSIX.

O06osoukn mepeHoca pabOTalOT B MOMEPEYHOM M TPOJOIBHOM HANpPaBICHUW MOJOOHO CBOJAM.
MorHble 3aTsKKH, MOJBEHICHHBIE O] MPOAOJBHBIMA peOpamMu, BOCIIPHHUMAIOT pPacriop B HalpaBlICHUH
nposiera. B momepedyHOM HampaBiIeHHHM pacrop OT OOOJOYKM B KpaHUX IPOJETaX BOCHPUHUMAIOT
mradparMbl KECTKOCTH U OOPTOBBIC DJIEMEHTHI, @ B CPEIHHUX IPOJIETaX PACHoOp TOTaliaeTcsi COCeIHUMHU
obonoukamu. Ilonepeunsie ceueHnst 000I04EK MEpeHOca MO BCEH JIMHE CBOJA, KPOME OTIOPHBIX 30H, Yallle
MPUHAMAIOT KPYTrOBBIMH.

B omopHpIX 30HaX 000J0YKa MOXKET 3aKaHYMBATHCS  KOHOWIAJIHHBIMH  DIIEMEHTaMH,
00eCTIeYnBarOIUMH TIEPEX0 OT KPYroBOTO IMOTIEPEYHOTO CEYCHHUsI CPEeNHEH 30HBI K MPSIMOYTOJBHOMY IO
JIMHHUA OTIMPAHUSL.

Cdepuueckne mapycHbie 000J0YKH OOpa3yrOTCs B TOM cllydae, €ciid cdepuueckasi MOBEPXHOCTh
OTPaHUYMBACTCS BEPTUKAIBHBIMH IIIOCKOCTSMH, TIOCTPOCHHBIMH Ha CTOpOHax KBazpata. [lmadparmser
KECTKOCTH B ATOM CITy4ae OJMHAKOBBI JIJISI BCEX YETHIPEX CTOPOH.

Coopabie pedpucteie chepuyeckre 0007I0YKH pazMepoM 36%x36 M HAXOIAT HMCIOJB30BaHUE TMPHU
CTPOMTENHCTBE MHOTHX IPOMBIIUICHHBIX OOBEKTOB. B 3TOM pemieHuM NpUMEHSIOTCS TUTUTHI YeThIpEX
TUIIOPA3MEPOB: B CPEAHEN YacTH KBajapaTHble 3%3 M, a Kk nepudepun — 0007104k poMOnUecKkue, OIU3K1ue K
pa3mepy KBajpaTa. DTH IUIMTHI IMEIOT THaroHajlbHbIe padoure pedpa 1 HeOObINE YTOIIICHHUS 110 KOHTYPY.
Kon1pl apMaTypbl AuaroHanbHEIX pedep oroieHbl. [Ipn MOHTa)ke WX CBapUBAIOT C TIOMOIIBIO HAKIIATHBIX
cTepxHeil. B mBbI MeXIy MIIMTaMU B 30HE YIJIOBBIX CTHIKOB 3aKJIaJbIBAIOT CTEPKHH C HAJAETOM Ha HHUX
criupanbHOU apMatypoil. [lociae 3Toro mBbl 3aMOHOJIMYUBAIOT.

ApMOILIEMEHTHBIE KOHCTPYKIIMM MPHUMEHSIIOTCS A TOCTPOEHUS MPOCTPAHCTBEHHBIX, COOPHO-
MOHOJIUTHBIX MOKPBITHI MPOMBIIIIEHHBIX 31aHUN CPEIHUX M OOJIBIINX MPOJIETOB, B BUJE IUIUT Pa3IMYHOM
(GopMBI ISl TOKPBITUN U TIEPEKPBITHH, Ui MOJBECHBIX MOTOJIKOB, B BHI€ OOBEMHBIX 3JIEMEHTOB, CTEHHBIX
naHesnel JUisl HeoTaluuBaeMbIX 3AaHui. OHU UCHOJB3YIOTCS TaKKe B THAPOTEXHHUUECKUX COOPYKEHUSX.
Koucrpykiuu moryt umeror Oe3ornany0ouHOe HM3rOTOBJIEHHME M NMPUHUMAIOT JH00YI0 ¢GopMy, MOTOMY C
MTOMOIIBI0 UX BO3BOJSATCS COOPYXKEHUS CIOKHBIX apXUTEKTYpHbIX (opM Oonbiinx mposneroB. KymonbHoe
MOKPBITUE KOHCTPYKTUBHO HE CBsi3aHO C aMureaTrpom. CerMeHThl BOJHM KyIoJia B paJudalbHOM H
MONIEPEYHOM HAIPaBIEHUU UMEIOT PopMy MapadoJIb.

T'ocynapcrBennsiii iupk B byxapecre

Tonmuna xenezo6eroHHpIx o6osoyek 70...120 mm. Kynon onupaercst Ha 16 cToa00B, CBSI3aHHBIX
MOJIMTOHAJIBHBIM JK€J1€300€TOHHBIM MOSICOM Ha YPOBHE BEpXa OI1op.

ITo xnaccudpukamuu K.B. CaxHOBCKOro, »eye300€TOHHBIE KyIOja MOTYT ObITh TJaJKUMU WIH
peOpucThiMU 10 (popMe MOBEPXHOCTH, KPYTIBIMU UM MHOTOYI'OJIBHBIMU 1O opMe miiaHa. B 3aBucumocTu
oT ¢GopMbI MIaHa U (OPMBI MOBEPXHOCTH BPAIICHUS KJIACCH(PUUIUPYET KYIOoJia M3BECTHBIM CHEUaTUCT B
o0nacTu MpoCTpaHCTBEHHBIX KOHCTpYKIui I'. Prone (I'epmanus).



6. Bucsuue (BaHTOBbIe) KOHCTPYKLIMH 3JaHUH M coopy:keHHil. Bucsauue mokpeitusi. IlokpsiTus ¢
7KeCTKUMH BaHTaMHu H MeMOpaHbl. KOHCTPYKTHBHBIE 3JIeMEHTBI U 1eTAJIH BAHTOBBIX IIOKPBITHIA.

BanToBbie Bucsume koHCTpykiuu. B 1834 1. Bpul M300peTeH MPOBOJIOUHBIA TPOC — HOBBIN
KOHCTPYKTUBHBIN 3JIEMEHT, HAUICIIINNA OYeHb IMPOKOE MPUMEHEHUE B CTPOMTEIBCTBE, OJaronaps CBOMM
3aMeuaTelIbHBIM CBOWCTBAM — BBICOKOW MPOYHOCTH, MaJlo Macce, THOKOCTH, JIOJITOBEYHOCTH. B
CTPOUTENIBCTBE IPOBOJIOYHBIE TPOCHI OBLIM BIIEPBHIE IPUMEHEHBI B KAUE€CTBE HECYILIUX KOHCTPYKLUI BUCAUNX
MOCTOB, a 3aTeM YK€ IMOIYYMIN PACIIPOCTPAHEHHUE B OOJIBIICTIPOTIETHRIX BUCSYNX MTOKPBITHSX.

OCHOBHBIMHU HECYLIUMHU 3JIEMEHTAMU BUCSYUX KOHCTPYKLUH SBJIAIOTCS THOKKE TPOCHI, BAaHTHI, LIETIN
wm kabemu. OHM pabOTalOT TOJNBKO HAa PACTSDKEHHMH W HECYT IIOJBEIICHHBIE K HUM OTPAKIAIOIINE
TOPU30HTAIBHBIC, a HHOTJIA U BEPTHKAIbHBIE KOHCTPYKIHMH. VX TOCTOMHCTBOM SIBISETCS TO, YTO paboTta
IIPOJIETHOTO 3JIEMEHTA Ha PACTSKEHHUE MO3BOJISIET MAKCUMAJIBHO MCIIOJIb30BATh PACUETHOE CONPOTHBIIEHUE
BBICOKOIIPOYHBIX CTajlel, MepeKpbiBasi OOJbIIME MPOJETHl P OTHOCUTEIBHO HEBBICOKOM pacxoje
MaTepUajIoB, a HEAOCTATKOM — MOBBIIIEHHAs ePOPMATUBHOCTb U KHHEMATHYECKasl MOAATINBOCTb.

Crabunuzanusi KOHCTPYKIIUU JOCTUTAETCS:

v’ TIpeBapUTENILHBIM HAMPSHKEHUEM BAHT, OCYIIECTBIISIEMBIM MOHTAXHBIM TIPUTPY30M,
JIOMKpaTaMu, 3JIEKTPOTEPMUUECKUM METOJIOM U JIp.;

v IIpUMEHEHHEM KOHCTPYKTHBHBIX (DOPM TIOBBIIIEHHOMN XKECTKOCTH (IPEABAPUTEIHHO
HaNpPsHKEHHBIX ABYXMOSCHBIX CUCTEM, BAHTOBBIX (epM U Ip.);

v’ MCHOJIB30BAaHUEM M'MOKUX MPOJIETHBIX 3JIEMEHTOB, 00JIAIAIOIIUX HAPSIIY C OCEBOM TAKKe U
H3THOHOM KECTKOCTHIO;

v’ TIpeIBapUTENILHBIM HAMPSHKEHUEM OTIOPHOTO KOHTYpA.

BanToBbIe BHCSUME METAUIMYECKUE KOHCTPYKIIUHU SIBIISIIOTCS PACIIOPHBIMU cucTeMaMmu. Pacriop Bucsuero
JJIEMEHTa MOXKET IepelaBaThCs HEMOCPEICTBEHHO B (DyHIAMEHThI, Pa30MKHYTbHII OMOPHBIA KOHTYp WM
BOCIIPUHUMATHLCS B YPOBHE MOKPBITHUSI ONOPHBIMU KOHCTPYKIUSAMU (3aMKHYTBIN ONOPHBIN KOHTYP).
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Bucstane cucremsl
a — cXxeMa IUIOCKOCTHOM CHCTeMBbI; O — MprMep KOHCTPYKIIMHU TNIOCKOCTHOW CHCTEMBI; B — IPOCTPAHCTBEHHASI OAHOIOSACHAS;
T — IPOCTPAHCTBEHHAs! BYX-TIOSICHAS; I — MPOCTPAHCTBEHHAS ABYXIIOSICHAS C TIEPECCKAFOLIMIMUCS TPOCAMH.
1 — pabouwnii Tpoc; 2 — omopHBI NHIOH; 3 — omopHas Oanka; 4 — >kerne300eTOHHBIC TUTUTHI; 5 — TapeNnbYaThiii aHKep; 6 — aHKepHast
Oamka; 7 — oTTsDKKa; 8 — QyHIaMEHT; 9 — OMOPHEI KONbIIeBOH KOHTYp; 10 — BHyTpeHHee onopHoe KoubIlo; 11 — cTabumm3up yromuit
Tpoc; 12 — pacmopka; 13 — ierkoe mokpeITHe; 14 — BHyTpEHHUI BOXOOTBO]I C TOKPHITHS; 15 — CBETOBOI (OHAPE.
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Bucsune KOHCTPYKIIUU MOTYT OBITh INIOCKUMHU H MMpOCTPAHCTBCHHBIMU. B mmockocTHBIX cHcTeMax
IIOMHUMO OJUWHOYHBIX MHapaJUICIBHBIX HECYHIHNX TPOCOB HCIIOJIB3YIOT OIIOPHBIC IMUJIOHBI, Y€PE3 KOTOPLIC
NEPCKUHYTHI TPOChI U CHCUHHUAJIBHBIC AHKCPHBLIC KPCIUICHUA TPOCOB K (I)yHIIaMeHTaM, BOCIIPUHHUMAIOIIUM



BEPTUKAJIbHBIE M TOPU3OHTAJBHBIE OMOPHBIC pEakiuH. B NPOCTPaHCTBEHHBIX CHCTEMax OO0s3aTeIbHBIM
KOHCTPYKTUBHBIM 3JIEMEHTOM IOMHMO pPa0OYMX TPOCOB SIBIAETCS JKECTKUH OIMOPHBIA  KOHTYP
(>xene300€TOHHBIN WM CTaJbHOMN), BOCIPUHUMAIOUIMHA PAcop OT CHCTEMBI TPOCOB, KOTOpbIE 00pa3yroT
KPUBOJIMHEWHYIO MOBEPXHOCTD IS YKJIAIKU NOKPHITHA. BepTUKaIbHbIE peakuyi MOKPBITHS MEpearoTcs Ha
CTOMKH, MOAJCPKUBAIOIINE ONIOPHBII KOHTYp, WU APYTHe BEPTUKAIbHBIE KOHCTPYKIINH.

[TnockoctHele. OAHONOSICHBIE KOHCTPYKLMH, COCTOSIIME W3 IMapajUIeIbHO PACIHOJIOKEHHBIX BaHT
(BaHTOBBIX (hepM), BEpXHHE KOHIIBI KOTOPBIX 3aKPEIJICHbI K OTOJIOBKAM BEPTHUKAIBHBIX IMHIOHOB, OTKY/Ja
pacrop ¢ MOMOIIbIO HAKJIOHHBIX OTTSDKEK mepenaercs Ha (yHJaMeHThl. [IpuMeHsI0TCS B BUCSYNX MOCTaxX U
B BUCAYUX IIPOJIETaX IVIOCKOCTHBIX KapKACOB 3/IaHUM.

BaHToBO-0an04yHbIE CUCTEMBI, COCTOSIIUE M3 BAaHT, K KOTOPHIM IO JUIMHE IOJBELIECHBbl OaJIKu
KECTKOCTH. B 3Ty cucTeMy BKIIIOYAIOTCS TaKkKe OOKOBBIE PACHOPKH, MEPEIArONIie TOPHU30HTAIBHYIO
COCTaBJISIIOLIYIO pacropa Ha OalKy >KECTKOCTH, IPU 3TOM BEPTUKAJIbHAS COCTABJIAIOIIAs IE€pPElaeTCcsl Ha
(GbyHIaMEHTBl BEPTHUKAIBHBIMU OTTSOHKKaMH. K BaHTOBO-OQJIOUHBIM OTHOCSITCSI CHCTEMBI, COCTOSIIHE W3
KOHCOJIbHBIX 0aJI0K ((hepM), MOIBEIIIEHHBIX HA BAHTaX K aHKEPHBIM dJieMeHTaM. BaHTOBO-0ano4HbIe BUCSUNE
METaJNINYEeCKHEe KOHCTPYKIUU MPUMEHSIOTCS B IUIOCKOCTHBIX MPOJIETHBIX KapKacax 3/1aHui M COOPYKEHHH,
BHUCSYUX MOCTax, a MOCJIEIHUI TUI — B MOKPBITUSX aHTapoOB CaMOJIETOB. JIBYXMOSCHbIE MPEIBAPUTENIHHO
HaIpsDKEHHBIE, COCTOSIIUME W3 HECYIIMX U CTaOMIM3MPYIOLIUMX BAHT, B KOTOPBIX CTAOMIM3HUPYIOLIUN
BBIITYKJIBII BAHT MOXET PAcIojlaraThCsl B TPEX BapHaHTaX:

v’ Hajl BOTHYTHIM HECYIIUM;

v/ 1101 BOTHYTBIM HECYIIHM;

v IepeceKarhbes ¢ HUM;

[lepexo1HOM OT MIOCKOCTHOW K MPOCTPAHCTBEHHON KOHCTPYKTUBHOW (POPMOI SIBISIOTCS OJHOIOSICHBIE
BAHTOBbIE BHCSIYME METAJUIMYECKHE KOHCTPYKIIMM Ha KPYIJIOM WM OBaJbHOM IUIAHE, COCTOSIIUE U3
panuaibHOM CHUCTEMBI BaHT, 3aKPEIUICHHBIX KOHIIAMH B HApPYXHOM C)KaTO-H30THYTOM W BHYTPEHHHX —
PacTSIHYTO-M30THYTHIX OMOPHBIX KOJbIAX ¢ OOpa30oBaHHEM BOTHYTOM WM IIATPOBON (OPMBI MOKPHITHIL
30aHUl U coopykeHuH. [Ipu mpunokeHUun aCUMMETPUYHOW BEPTUKAIBHOW HArpy3Kd M KPYrOBOM IIJIaHE
MOKPBITHST 00a OIMOPHBIX KOJIbIIa paboTaroT OE3MOMEHTHO (BHYTPEHHEE KOJIBIIO TOJBKO PACTSIHYTO, a
Hapy)XHO€ TOJBKO C)KaTo), 4TO Hambojee HKOHOMUYHO IO pacxoay MaTepuaia. BaHTel, BXopsmiue B
paauaIbHyI0 CETKY, MOTYT OBbITh OJHOTOSICHBIMU WJIM ABYXIOSCHBIMH M PacHojiaraTbCsi B COOTBETCTBHUH C
TpeMsl paCCMOTPEHHBIMHU BhIIII€ BapHAHTAMH.

I'eomerpuueckas popMa pagraabHO BAHTOBOM CUCTEMBI 3aBUCUT OT YPOBHS PACIIONIOKEHUSI BHYTPEHHETO
OTIOPHOTO KOJIbLIA:

v’ Boruyras (4aimeo0OpasHas) popma — IpU pa3MeLIEHUH BHYTPEHHETO OMOPHOIO KOJbLA HUXKE YPOBHS

HapYXHOTO0;

v’ 1marpoBas (IBOWHOM KPUBHM3HBI) — IIPU pa3sMELIEHHH BHYTPEHHETO KOJbIA Ha LEHTPAIbHON omope

BBIIIIE HAPY)KHOTO U MPOBUCAIOLTUX (BOTHYTHIX) BAaHT;

v/ KOHHMYECKas — B TOM K€ Cllydae, HO TP HATSHYTHIX BaHTax.

[Ipoctpancrennsie. [Ipeacrapnstor cobolt rubkue cetu, 0oOpa3oBaHHBIE MEPECEYCHUEM BaHT, KOHIIBI
KOTOPBIX 3aKpEIUICHbI B OIIOPHOM KOHTYpe. B 3aBHCHMOCTH OT CXEMBbI, OHH JIENATCA Ha:

v OpTOTOHAJIbHBIE;

v pajuaibHO-KOJIbIIEBBIE;

v KOCOYTrOJIbHBIE.

OproroHanbHas BAaHTOBAsi CETh COCTOUT U3 BAHT, MEPECEKAIOIIMUXCS O MPSIMbIM YIJIOM, JUIS TIPUIAHUS
TpeOyeMoil >KeCTKOCTH el OOBIYHO NpUAAeTCsl MpeABapUTelIbHOE HampspkeHue. OHa NpUMEHseTcs IMpH
KpPYroBOM, OBJIBHOM, IIPSIMOYT'OJIbHOM, KBaJJpaTHOM M JIp. TUIaHAX.

Haubonee >¢pdexktuBHas — runepbonmuueckas napadbosa, OpTOroHaldbHas CeTKa KOTOPOIO COCTOMT W3
HECYIIUX BOTHYTHIX M HAMIPSITAIOIIUX BHIMYKJIBIX BaHT (T€X U PYTUX, OUEPUEHHBIX [0 KBaApaTHOU mapaboie)
U PACHOJIOKEHHBIX HAa OJMHAKOBBIX PACCTOSHUAX APYr OT aApyra. [Ipu mpuMeHeHHM IpeaBapUTeIbHO-
HaNpsOKEHHBIX OPTOTOHANBHBIX CETOK Ha KpPYrOBOM IUIaHE CO3/aeTCs pACTSHyTas IOBEPXHOCTb
IIOJIOKUTEIIbHON TaycCOBOM KpHMBM3HBL lIpu paBHOMEpPHO pacnpeneNeHHOW Harpy3Ke HapyXHOE OIIOpPHOE
KOJIbIIO O€3MOMEHTHO, YTO SKOHOMHYHO.



B mnpsmoyrosbHOM (KBaZpaTHOM) KOHTYpE JUIsl AOCTIDKEHHSI €ro Oe3M3rHMOHOCTH HCIIOJb-3YIOTCS
KPUBOJIMHEWHBIE TPOCHI-IIOI00PHI, KOTOPhIE BOCHPUHUMAIOT PACHOpP OPTOrOHAIBHOW BAHTOBOW CETH H
[IEPEAAIOT €r0 B YIJIbI KOHTYPHOHU PaMBl.

PagnanbHO-KONIBLIEBAasE BAaHTOBAas CETb COCTOMT M3 paJAUAbHBIX (3aKpEIUIEHHBIX M0 KOHILIAM BO
BHYTPEHHEM W HapY)KHOM KOJIbLIaX) BAaHT M pabOTAIOUIMX COBMECTHO C HUMH KOJIBLIEBBIX DJIEMEHTOB; UX
KOHCTPYKTHBHAs (popMa aHaJOrmyHa paauaibHBIM BaHTOBBIM cucTeMaMm. KocoyronpHast ceTb oOpasyercs
[IEPECEYCHUEM BaAHT MOJ yriaMH, OTIIMYAIOIIMMUCS OT IpsiMoro. PacueTHoil cxemMoll eTMHUYHOTO T'MOKOro
BaHTa sIBJsETCS paboTarollas Ha pacTsHKeHHE MOKas HUTh, MOJ KOTOpPOW IMOApa3yMeBaeTCs CTEPKEHb C
HCYE3A0IIEN MAJION KECTKOCTBIO.

Takum o0pazom, Mo TUOKHM TMOAPAa3yMEBAETCS BAHT, HU3TMOHON JKECTKOCTHIO KOTOPOro (Kak u
M3rUOAIOIIMMIA MOMEHTaMH) MOXKHO TpeHeOpeyb BBUAY X MaJoCTH. [ pacueTra Takux BaHT MPUMEHSETCS
Teopust ruOkux Hutedl. Cienyer yduThIBaTh, YTO IPU CO3JAAHUM B TMOKUX BaHTax MpPEABAPUTEIBHOIO
HaNpsHKEHUS OHM CIIOCOOHBI Hapsily € PACTSKEHUEM BOCIIPUHUMATh CHKaTHE.

CyllecTBYIOT TaKk Ha3blBa€Mble <GKECTKHE» BAaHTHI, Y KOTOPBIX M3rMOHas >KECTKOCTh TaKoBa, 4YTO
00yCIIOBJIEHHbIE €10 HAIPSHKEHUS OT M3rumba cocTaBisiloT Oojee 5% OT ycunusi pacTsDKeHMs. OTH BaHTBI
paboTaroT MO CXeMe pacTsIHYTO-U30THYTOTO CTEPIKHS, IPU KOTOPO MaKCHMaJIbHbIE HAMIPSIKEHUS B DJIEMEHTE
OTPENENAIOTCd CYMMOM pacTATMBAaIOIIMX UM M3TMOHBIX HampspkeHWd oT wu3ruba. Jlns  pacuera
MIPOCTPAHCTBEHHBIX BAHTOBBIX KOHCTPYKIIMH UCIIOJIb3YETCSl TEOPHUSI BAHTOBBIX CETEH.

Yarie Bcero Jyist BAHT PUMEHSIOTCS CTaJIbHBIE BUTHIE U3 BBICOKOTIPOYHOM MPOBOJIOKH KaHAThI 3aKPHITOTO
tana ¢ npenenoM npoyHoctu 100-260 Mlla, koTopbsle OLIMHKOBBIBAIOTCA IS TOBBIIICHHUS] KOPPO3HOHHON
cToiikocTu. PacueTHoe CONMpPOTHBIEHHE KaHATOB MpUHHUMAaeTcsi paBHBIM 60% OT cpeiHero pa3pbIBHOTO
YCHUJIUS, OTIPEIENIIEMOTO OTHOIIIEHNEM PAa3phIBHOTO YCUIIUS K IJIOIIAN CEYEHHS BCEX MPOBOJIOK B KaHate. B
3aBUCHUMOCTH OT KOHCTPYKLIMHU KaHaTa (0HO — WJIK MHOTOTIPSAHBIN, THaMETPOB KaHaTa U MPOBOJIOK) MOAYJIb
YIOPYTrOCTH IMpeIBa-PUTENILHO BBITSHYTBIX CTaJbHBIX KaHATOB Kojebiercs B mpegenax ot 1,3x105Mma no
1,8x:105Mna. Moaynb ynpyroctd KaHaTOB, HE MPOIIEAIINX MPEABAPUTEIBHON BBITSHKKH, MPUHUMACTCS
paBHbIM 80% OT BEJIMYMHBI MOJYJEH YINPYroCTH MpPEIBAPUTEIBHO BBITAHYTBIX KaHATOB. B mpomecce
JKCIUTyaTalM (B OCOOEHHOCTH B €€ MepBble ToJbl) MPHU HEM3MEHHOW Harpy3ke B KaHaTaX BO3HUKAIOT
yAIUHEHHS (M0JI3y4YecThb), 00YCIIOBICHHbBIE, KaK NMPaBUJI0, KOHCTPYKIIMEH U reoMeTpueil BAHTOBON CHCTEMBI.
Benmuunna nedopmarmonHoi mon3ydectd oneHuBaetrcs okosio 0,04-0,06% ot BenuuumHBI  ympyroit
nedopmaruu.

[enecoobpa3Ho mpexycMaTpuBaTh YCTPOUCTBA, MTO3BOJISIONINE OATATUBATh KAaHATHI O] HArpy3Koil. J{is
nepeaud Ha KaHaT YCHJIMK PacTsyKEHUsS Ha e€ro KOHIAX YCTPauBAaIOTCS CTAJIbHbIE aHKEphl, KOTOPbIE MOTYT
OBITh JIBYX TUIIOB — CTAaKaHHBIE WU KIIMHOBBIE.

HpI/IHHI/IHI/IaHLHaﬂ CX€Ma OCHOBHOT'O ITOKPBITHA

1 — Hapy)KHOE KeJIe300€TOHHOE OIIOPHOE KOHTYPHOE KOJIBIIO; 2 — JKelle300eTOHHBIE KOIOHHBI Kapkaca; 3 — BaHTOBBIE (pepMmbl; 4
— KpOBEJIbHBIE CTAJIbHBIC MTAHEINH; 5 — BHYTPEHHHUE CTallbHBIE OMOPHBIE KOJIbLIA.

I/ITaK, BUCAYMUC KOHCTPYKHOHUH - ITO CTPOUTCIIbHBIC KOHCTPYKIHHU, B KOTOPBIX OCHOBHBIC 3JICMCHTHI,
HECYIIUC HAIrpy3Ky (TpOCBI, Ka6em/1, e, CCTKH, JHUCTOBBIC MeM6paHBI u T.H.), HCIIBITBIBAIOT TOJIBKO
pacTAruBarOmivue yCuJIuns. HpeI/IMYH_ICCTBOM TaKHuX KOHCprKI.[PIfI SBISIOTCA OOJbINAs JKECTKOCTH U
OTHECTOMKOCTD KOHCTPYKIIMHW, MCHLIIHUC OSKCINIYaTAOWUOHHBIC pPACXOJbl II0 CpPAaBHCHHIO C JpYIrUMH
000JI0YKaMHU. Henoctatkamu sIBIIsIeTCS HallM4ue pacnopoB nu OoJIbIIIast I[e(I)OpMaTI/IBHOCTL o JeMCTBHEM



MECTHOH Harpy3kud. YMEHbLICHHE Ie(POPMATUBHOCTH BUCSYMX KOHCTPYKIMHA JOCTUTAETCS BBEICHHEM
CTaOMIIM3UPYIOIINX IIEMEHTOB — OTTSDKEK, PACKOCOB, OAJIOK, dKECTKOCTH, JIOTIOJIHUTEILHBIX M0sICOB. Bucsune
KOHCTPYKIIMU CPAaBHUTEIHHO MPOCTHI B MOHTaXe, HAJAEKHBI B AKCILTYyaTaI[H, OTIUYAIOTCS apXUTEKTYPHOI
BBIPA3UTENILHOCTHIO. Bo3BoAsATCA 0€3 MpUMEHEHUs JIECOB, NIO3BOJISAE CHU3UTHh CTOMMOCTh CTPOUTENBCTBA U
COKpAaTHTb €r0 CPOKH, YTO JICJIAET UX NEPCHEKTUBHBIMHU, OTBEUYAIOIIUMH PacTyLIe MOTPEOHOCTH B 3IAHHSIX C
OO0JIBIIMH TTPOJIETAMH.

Kymon npencrasnsier co0oi MOBEPXHOCTh BpalleHHUs. Y CHIIMS B HEM JICHCTBYIOT B MEPHIMOHAIHLHOM U
IIMPOTHOM HampasiieHuu. [1o Mepuarany BOZHUKAIOT COKUMaroIue HanpspkeHus. [1o mmporam, HauynHAs OT
BEPIIMHBI, BO3HUKAIOT, TAK)KE CKMMAIOILINE YCUIINS, IEPEXOASIINE IOCTENIEHHO B PacTArMBAIOLIIE, KOTO pble
JOCTUTAIOT CBOEr0 MaKCHUMyMa Yy HW)KHEro Kpas Kymnoja. KymosnbHble 000JIOUKM MOTYT ONUparbcs Ha
OTIOPHOE KOJIBLIO, paboTaroliee Ha pacTsDKEHHE, Ha KOJOHHBI — 4Yepe3 cuctemy nuadparm uiam pebep
KECTKOCTH, €CJTM 000JI04Ka UMEET B TUIaHE KBAIPATHYIO WIM MHOTOTPAaHHYIO (opMy.

Nzobperenus: mudt (Otuc 1853), matepuansl (cTanb U CTEKI0), KoHAUIMOHUpoBaHue (1902), Bpems
CTpPOUTENbCTBA (TEXHOJIOTMM BO3BEACHHUS), BETPOCTOMKOCTH (IIPOEKTUPOBAHHME BETPOBOTO IOTOKA),
CENCMOYCTOMYMBOCTD (CBaliHbIe ()yH/IAMEHTHI ), TI0KApOOE30MaCHOCTh (OTHEYOSKHUIIIE).

6. KomOuHUpOBaHHBIE CHCTEMBbI 00JILIIENPOJIETHBIX 3AaAHUM.

KomM6unupoBanHnsie cucreMsl. [Ipu npoekTupoBaHuy OOIBIIETPOTIETHBIX COOPYKEHUN BCTPEUAIOTCS
3/1aHusl, B KOTOPBIX I€J€CO00pa3HO MPUMEHUTh KOMOMHAIMIO MPOCTOr0 KOHCTPYKTUBHOIO 3JE€MEHTa
(mampumep, Oanku, apku, IUIUTHI) C HATSHYTHIM TpocoM. HekoTopple MIMTHI KOMOMHHUPOBAHHBIX
KOHCTPYKIUI U3BECTHBI JaBHO.

DTO MIMPEHTENbHBIE KOHCTPYKIIMU B KOTOPBIX MOsiC-Oajika paboTaeT Ha CKaThe, a METAJUTMYECKUIN
CTepXEHb WM TPOC BOCIIPUHUMAET pacTAruBaroliie ycuiaus. B 6osiee cloKHBIX KOHCTPYKIMSIX MOSBHUIIACH
BO3MOYHOCTh YIPOCTUTh KOHCTPYKTHUBHYIO CXEMY M 32 CUET 3TOr0 MOJYYUTh SKOHOMHUYECKUH APPEKT Mo
CPaBHEHMIO C TPAJUIIMOHHBIMU OOJBIICTIPOJIETHBIMU KOHCTPYKUUAMU. ApOYHO-BaHTOBas Qepma Obuia
NMPUMEHEHA TIPU BO3BEJACHUM [BOpPLA CHOPTUBHBIX HUrp "3eHUT' B JleHWHrpame. 3aaHue B IUIaHE
NPAMOYT0JIbHOE pazMepaMu 72 4 126 M. Hecymuii kapkac 3TOro 3ajia peiieH B BUJI€ JECATH MONEPEYHbIX paM
c maroM 12 M u IBYX TOpLEBBIX (paxBepkoBBIX cTeH. Kakas U3 pam BBINOJHSAIACH B BUJE OJIOKA U3 ABYX
HAKJIOHHBIX V-00pa3HBIX KOJOHH-TIOJIKOCOB, YETHIPEX KOJIOHHO-CTSDKEK M JBYX apOYHO-BAHTOBBIX (epm.
Mupuna kaxaoro 61oka 6 M. JKene300eToOHHbIE KOJIOHHBI-TIOAKOCHI 3aIIEMJIEHBI B MOJOIIBE M IIAPHUPHO
MPUMBIKAIOT K apOYHO-BAaHTOBOI (epMme.

KOJOHHBI-OTTSKKM BBEpPXYy M BHHU3Y 3aKpeIlieHbl HIAPHUPHO. YPaBHOBEIIMBAHHME CHJI pacropa
MIPOUCXOJUT, B OCHOBHOM, B CAMOM MOKPBITUU. DTUM JlaHHAs CHUCTEMa BBITOJHO OTIMYAETCA OT YHCTO
BAHTOBBIX KOHCTPYKIUH, KOTOpPBIE HA MPSMOYTOJIBHOM IIJIaHE TPEOYIOT MOCTAHOBKH OTTSXKEK, KOHTP(HOPCOB
WM IPYTUX CHEIHATbHBIX YCTPOUCTB.

[IpenBaputenbHOE HANpsDKEHHWE BAHT OOECIEYUT 3HAYUTENIbHOE CHIDKEHHE MOMEHTOB B apke,
BO3HUKAIOIIMX MPU HEKOTOPBIX BUJAX HArpy3ok. CedeHue CTaIbHOM apKu JBYTaBpOBOE BHICOTOM 900 MM.
BaHThl BBIMONHEHBI M3 KaHATOB 3aKPBITOTO THUMA C 3aJIMBHBIMU aHKepamu. JKene300eTOHHas IIUTa,
MOJKpEIJICHHAs! INPEHTeNSIMHU, IPUMEHEHa JUIS TIOKPBITHS AEBITH CEKIUi ¢ pa3Mepamu B maHe 12 4 12 m
yHuBepMara B Kuese. Bepxuuii mosic ka0 stueiiki cuicteMbl HaOupaeTcs U3 IeBATH TUIUT pa3mepoM 4 4 4
M. HibkHMI 10SIC BBITIOJTHEH U3 TIEPEKPECTHBIX apMaTyPHBIX CTEP>KHEH.

OTU CTEep)KHH IIAPHUPHO 3aKpeIUieHbl K JAMArOHaJbHBIM pedpaM YIrJIOBBIX IUIMT, YTO IMO3BOJISIET
3aMKHYTh YCHJIMS CHCTEMbl BHYTPH Hee, IepelaBas Ha KOJOHHY JIMIIb BEPTUKAIBHYIO HArpy3Ky.
KoHCTpYKTHBHBIE 3JIEMEHTHI U JIETadl BAaHTOBOro MOKphITUA. [IpoBosiouHBIe TpOChl (KaHaThl). OCHOBHOM
KOHCTPYKTHBHBII MaTepuajl BaHTOBBIX IOKPBITUHA — HW3TOTaBIMBAIOTCA U3 CTAJIBHON XOJIOJAHOTSHYTOU
npoBoJiokH auameTrpom 0,5 ... 6 MM, ¢ ipeaenaoM npoyHocTu a0 220 kr/MM2. Pa3nuyaroT HECKOJIBKO THIIOB
TPOCOB: CIIMPAJIbHBIE TPOCHI, COCTOAIIME W3 LIEHTPAJIBHON IPOBOJIOKH, Ha KOTOPYIO CIIHPAJIBHO HABUTHI
IIOCJIEOBATEIBHO B JIEBOM U IIPAaBOM HAIpPaBJIEHUM HECKOJIBKO PSA0B KPYTJIBIX IPOBOJIOK; MHOTONPSIEBBIE
TPOCHI, COCTOSIIIME U3 cepJieyHHKa (NIEHHKOBOTO KaHaTa WM MPOBOJIOYHOM MpPsAM), HA KOTOPHIH HAaBUTHI
OJIHOCTOPOHHEH WM NEPEKPECTHOM KPYTKOH IPOBOJIOYHBIE MPSAM (MPSAM MOTYT HMETh CIHMPAJIbHYIO
COMBKY) B 3TOM CiIydae TpocC Oy/eT Ha3bIBaThCs CIIUPATIBHO-TIPAIEBBIM; 3aKPBITHIE UITH TIOTY3aKPhIThIE TPOCHI,
COCTOSIIIINE M3 CEPACYHUKA (HAallpUMEp, B BHUJE CHUPAIBHOIO TPOCa), BOKPYT KOTOPOIO HABUTHI PsJIbI



MIPOBOJIOK (PUTYpHOTO cedeHHs, 00eCICUNBAIONINE X IUIOTHOE Npujleranue (MpH MOJTy3aKPhITOM PEIICHUH
TPOC MMEET OJWH PsiJ HABUBKU M3 KPYIJVIBIX M (PUTYPHBIX MPOBOJIOK); TPOCH! (ITy4KH) W3 MapajuiesIbHbIX
MIPOBOJIOK, UMEIOIIUE MPSIMOYTOJIbHOE WJIM MHOTOYTOJIBHOE CEUEHHE M CBA3aHHBIE MEXIy COOOW uepes
OTIpeIeIEHHBIC PACCTOSHUS WM 3aKIIOUYEHHBIE B 00IYI0 000JI0UKY; IIIOCKUE JIECHTOYHBIE TPOCHI, COCTOSIINE
U3 psiia BUTBIX TPOCOB (OOBIYHO YETHIPEX MpsAAEBax) C IMONEPEMEHHON IpPaBOM WU JIEBOM KPYTKOH,
CBSI3aHHBIX MEXIY cOO0M OJJMHApHON WM JBOWHOM IPOIIUBKOM MPOBOJIOKON MJIM TOHKUMH ITPOBOJIOYHBIMU
npsasiMA, TPEOYIOT HAJEKHOW 3alIUTH OT KOPPO3UH. BO3MOXKHEI CIIEAYIONINE CITOCOOBI aHTUKOPPO3UITHON
3alUThl TPOCOB: OLIMHKOBAHHE, JIAKOKPACOUHBbIE IOKPBITUS WM CMa3KM, MOKPBITHE IJIACTMACcCOBOM
000JI0YKO, TOKPBITHE 000JIOYKON M3 JIMCTOBOM CTAJIH C HATHETAHWEM B 000JI0UKY OMTyMa MU IIEMEHTHOTO
pacTBopa, OETOHHPOBAHHE.

OxoHYaHHS TPOCOB JOJDKHBI OBITH BBITIOJIHEHBI TAKMM 00pa3oM, 4TOOBI 0OecreuynuBaTh MPOYHOCTH
OKOHYAHUS HE MEHbIIIE IPOYHOCTH TPOCA U Mepeaavy yCHINN OT TpOca Ha APYrue 3JIE€MEHTbl KOHCTPYKIIMH.

7. Tpancdopmupyemblie H MHEBMATHYECKHE MOKPBLITHS 00/Ib1IENPOJIETHBIX 31aHHUIA.

TpanchopmupyeMoe NOKpbITHE OOJIBLIIETPOJIETHOTO 3JaHHS UJIM COOPYKEHHUS, HallpuMep, CTaloHa.
[lokpeiTHe WMEET HENOABIKHYIO YacTh, pacloJlaraéMyl0 HaJ  3pPUTEIbCKUMU  MECTaMHu, H
TpaHCPOPMUPYEMYIO YacCTh HaJ WUrpoBbIM mosieM. [lokpbiTHe TpaHChOPMUPYEMOM YacTH COCTOMT U3
Hecylmux (GepM U CBETONPO3pauHbIX IUIUT MOKPHITHS. CyITHOCTh M300pETEHUs 3aKIIIOYAETCSl B TOM, UTO C
LETbI0 YMEHBUICHUS CTPOUTEIBLHOM BBICOTHI COOPYKEHUS (PepMbl TpaHC(HOPMUPYIOTCS JBAXK/Ibl: CHayaua 1o
BBICOTE, KOI/Ia LIMPEHTeNlb MOJAHUMAETCS BBEPX M pacroJiaraeTcs BHYTPU BEPXHEro Iosica KopoO4aToro
ceueHus, a 3aTeM (pepma TpaHCIIOPTUPYETCS Ha CTAaHLIMOHAPHYIO YaCTh MOKPBITUS. DTO MO3BOJISIET B 2 - 3 pasa
YMEHBIIINUTD BBICOTY TpaHC(HOPMHUPYEMOU YacTu MOKpbITUS. [Ipu 3TOM BepxHMii Mosic pepMbl UCTIONB3YETCS B
mporecce TpaHchopMauu Kak Oaika, BOCHpPHHHUMAIOIIAs COOCTBEHHBIM Bec (epmbl. s ¢ukcanun
BBIJIBUTAIOLIETOCS BHU3 IUMPEHreNss B pabOyeM COCTOSHUM MCIOJb3YeTCs BEPTHKAIbHOE MepeMelieHHe
BEpXHETO Tosica (hepMbl MPU JISHCTBUM HA Hee BHENTHEN HArpy3ku. 1 3.m.¢-mb1, 12 ui.

N300pereHne OTHOCUTCA K CTPOUTEIBCTBY M MOXKET OBITh MCIOJNB30BAHO IPHU CTPOUTENIHCTBE
OOJIBIICTIPOJIETHBIX TPaHCHOPMUPYEMBIX TMOKPBITHUM 30aHUIl U COOpPY)KEHUH, HalpuMmep, CTaHOHOB.
Hanbonee Onu3kuM aHamoroM HW300peTeHUsT SBIAETCS TpaHCPOPMUPYEMOE TMOKPHITHE CTaJuoOHA C
npsMOyrosibHeIM packpbiTueM (mateHT CIIIA N 4682449 1987). HemoctaTtkom 3TOTO pemieHus sIBISIETCS TO,
4TO TpaHC(hOPMUpPYEMbIE MTAHETU YBEIUYUBAIOT BHICOTY CTAllMOHAPHON YaCTH HA UX MOJHYIO COOCTBEHHYIO
CTPOUTENIbHYIO BbICOTY. L{enbio n300peTeHus sSBiseTcs CyleCTBEHHOE YMEHbBIIEHNUE CTPOUTENLHOM BHICOTHI
TpaHcOpMUPYEMOTo TMOKphITUS. JlocTWraercss 3TO TeM, UYTO B TPaHCPOPMHUPYEMOM HOKPBITHH
OOJIBIICTIPOJIETHOTO 3JIaHUSI WJIM COOPY)KEHHUs, Harpumep B HoBocTpoikax Ilojgonbcka, uMeromeM
HEMO/IBIKHYIO CTAllMOHAPHYIO YacTh U MOJIBUYKHYIO YaCTh, HAJABUTaEMYIO IIPU PACKPBITUU Ha CTAITUOHAPHYIO,
MOJBIDKHAS YacTh COCTOUT U3 TPaHCPOPMHUPYEMBIX MO BbIcOTe (pepM U mMaHenel, mepeMenaronuxcs co
CTallMOHAPHOM YacTu Ha (QepMbl, MpuUeM Kaxaas TpaHchopmupyemas ¢pepMa COCTOUT U3 BEPXHEro mosca
KOpoO4aToro mpoduis ¢ pa3MEIIeHHBIMI BHYTPH HETO HANPABISIOIMMU PeHKaMH, IIITPEHTeNsl, UMEIOIEro
B MecTax meperuba MIApHUPBI, U CTOEK, OJUH KOHEI[ KaXIOW W3 KOTOPHIX MIAPHUPHO MPHUKPEIJIeH K
HITPEHTEII0, a MPOTUBOMOJIOKHBIN KOHEI] CTep:KHEM 3a(hMKCUPOBaH B yIOpE, MPU 3TOM NP TpaHCHOpMAIHH
(dbepMbl KOHIIBI IIMPEHredsl CKOJB3SAT BAOJb MPOPE3e BEpXHEro Imosca, a CTOMKH MOCPEICTBOM
MPUKPETUICHHBIX K HUM POJIHMKOB MEPEMEILIAIOTCS M0 HANPABISAIONIUM pPEeiKaM U MOBOPAYMBAIOTCS BOKPYT
[IapHUPA, IPUYEM MPHU 3aHATUU IINPEHTeJIeM HIKHETO MOJI0KEHUSI YTOJI MKy CTOMKOM M HanpaBJsiomen
peiikoit paBeH 900, 1 MEXy BEPXHUM KOHIIOM CTOMKH M yIIOpPOM 00pa3oBaH 3a30p, KOTOPBIN 3aKpbIBAETCS
IIPU NPUIOKEHUH K MOKPBITUIO BHEIIHEW Harpy3ku. [[is nepemenieHus mnpenrens B padouee MmojoxKeHne
NoJ1 JieiicTBUeM COOCTBEHHOTO Beca BEJIMYMHA HAKJIOHA HANpaBIIAIOLICH pelKu K TOPU30HTY Ha3HayaeTcs
OonbpIIel WM pPaBHOW yriay TpeHUs MNpU JBIKEHUU pOJIMKA MO Hampaplsomed peiike. OmnucaHue
M300peTeHus ClIeNaHo MPUMEHUTENHFHO K BApUAHTy PACKPBITHUS B BUE MPSIMOYrOJIbHUKA C 3aKPYTJIEHHBIMU
KOPOTKHMHM CTOpOHaMU. J[pyrue Bo3MOKHBIE PACKPBITUS MOTYT pacCMaTpUBaThCs KaK yacTHbIe ciaydyau. Ha
¢ur. 1 nzo6pakeH miaH TpaHCHOPMUPYEMOTO MOKPBITUS COOPYKEHUS B 3aKPHITOM COCTOSIHUM; Ha ¢ur. 2 -
IUTaH TOKPBITUS B OTKPBITOM COCTOSIHUM; Ha ¢ur. 3 - paspe3 1-1 Ha ¢ur. 1; Ha dur. 4 - pa3pes 2-2 Ha ¢ur. 2;
Ha ¢ur. 5 - ¢pepMma B packpbeIToM (paboyeM) COCTOSHMM, KOT/a IIMPEeHIreNbHasl CUCTeMa OIyIleHa BHU3; Ha
¢ur. 6 - epMa B 3aKpBITOM COCTOSTHHM, KOTJIA IIIPEHTeIbHAs CUCTEMAa HaXOIUTCSI BHYTPH BEPXHETO MOsICa;



Ha ur. 7 - pa3pe3 A-A Ha ¢ur. 5; Ha ¢ur. 8 - cxema Tpanchopmarmu depm nokpeiTust. Ha ¢ur. 9a - psgoBas
NaHenb MOKPHITUS B IJIaHe, Ha ¢ur. 96 - ee paspe3 b-b na ¢ur. 9a; na ¢ur. 10 - gerans "A" Ha pur. 96; Ha
¢wur. 11a, 116, 11r - cxema TpanchopMaIu psIOBBIX MAHENEH MOKPBITUS; HA (uUT. 12 - akcOHOMETpHYEeCKast
MIPOEKIIHS TOPIIEBOM MaHenu U cxema ee TpaHcopmarmu. [lokpeitue coopyxkenus (¢wur. 1, 2) cocrout u3
CTallMOHApHOM yacTu 1, omnuparomieiics Ha paclojIOXKEHHbIE [0 HapyXHOMY IEpPUMETPY OIOpHbIE
KOHCTPYKIMHU 2, TpaHC(HhOpMUPYEeMBIX TOPLEBBIX MaHenedl 3 W psAoBeIX manenei 4. ns mepemenieHus
TpaHC(HOPMUPYEMBIX 4YacTedl MOKPHITHS HMMEIOTCS PENIbCOBBIC HANPABIAIONME S5, OMHpAIOIIUecs Ha
BHYTPEHHHUI OMNOpHBIA KOHTYp 6 cranuoHapHOM uyactu | mokpeiTusa. PsanoBbie maHenu 4 B 3aKpbITOM
COCTOSTHUM TIOKPBITUSI ONMUparoTcst Ha depmbl 7 (dpur. 3), a mocie TpaHchopMmamuu pacroiararoTcs Ha
crannonapaoit yactu 1 mokpertus (ur. 4). Gepma (dur. 5, 6) coCTOUT U3 BepXHEro mosica § (KopodyaToro
npo¢wmis), mmpenrens 9 u croek 10. B Mectax neperuba mmpeHresst UMEIOTCs MmapHUph 11, a ero KOHIbI
pu TpaHC(POPMALIMHU CKOJIB3SIT BAOJIb pope3eit 12 B BepxHeM nosice 8. CToiiKa MIMPEeHTeNsi KpEnUTCs K HeMy
mapHUpoM 13, a MpoTUBOIOJIOKHBIM KOHIIOM cTepkHeM 14 puxcupyercs B ynope 15. Buyrpu kopoOuaroro
poduiIs BEpXHEro mnosica GepMbl UMEIOTCS HANIPaBJISAIONINE peiky 16, O KOTOPHIM MEPEMEIIAIOTCS POITUKU
17, xpensiuecs k croiike 10 (pur. 7). @epMa nMeeT Ha CBOMX KOHIIAX XOJIOBBIE TENEXKKHU 18, KOTOpbIE
MEPEMEIIAIOTCS 0 peNbCOBBIM HampasistomuMm S. IlepeMenienne psoBeIX MaHened 4 NOKPBITHA
MIPOM3BOIUTCS 110 HAIIPABJIAIOMUM 19, KOTOpBIE KpemsaTcs K BepxHeMy nosicy 8. depMa nmeeTt Bpalaronecs
6moku 20, MpUKperIeHHbIe K BEpXHEMY MOSCY U K CTOMKe (¢ur. 5, 6), uepe3 KOTOpble MPOXOJUT TATOBBII
Tpoc 21, mpuBOAMMBINA B JABWXKEHHE jebenkon 22. HemoaBWKHBIN KOHEIl Tpoca KPEmuTcs K aHkepy 23,
yCTaHOBJICHHOMY Ha mmpenresne 9. Mexanusm nepemenienus Gepmbl B iporiecce Tpanchopmanuu (dur. 8)
COCTOMT U3 JieOeKH 24 ¥ aHKEPHOTO IIKKMBa 25, KOTOpPbIE 3aKPEIIeHbl Ha CTAllMOHAPHOM YacTH MOKPBITHSL.
JleOenxa 1 aHKEPHBIN HIKUB COEAMHEHBI OECKOHEUHBIM (TETIeBBIM) TpocoM 26. XomoBas Tenexka 18 (¢wur.
5) Tpanchopmupyemoit Gpepmsbl 7 (pur. 8) MpUKpETUIeHa K TPOCY 38KUMOM 27 U MOXKET MePeMeniaThCs 1o
penbcoBoil Hampasisitomieit 5. Panosas manens nokpsitus (¢ur. 9, 10) coctout U3 Hecymux pedep 28, 6aaok
29, K KOTOPBIM KpEMUTCs cBeToIpo3padyHoe orpaxaeHue 30. [Inura umeer xonoBbie poiauku 31 u mKuBbI 32,
yepe3 KOTOpble MpOomycKaeTcsi TATOBbIM Tpoc 33 mexanm3ma tpaHchopmaruu (dur. 10). Mexanuzm
TpaHnchopmanuu psaoBeix mmanenei 4 (dur. 11) Brmrovaer edeaxy 34, aHKEpHBIN MKUB 35 W 0€CKOHEUHBIHN
TATOBBIN Tpoc 36, KOTOPBIN NeTIeo0pa3Ho orudaeT mMKUBLI 28 BcexX maHened. Jlebeaka M aHKEPHBIN IIKWB
3aKpEIUICHBl Ha CTAIMOHAPHON YacTu | MoKpeITHs. PsamoBeie Tl 4 mipu TpaHchOpMAaIUK IEPEMEIIar0OTCs
co cTarmoHapHOH yactu 1 Ha gepmbl 7, HA KOTOPHIX 3aKperuieHbl pukcatopsl 37. TopreBas nanens 3 (dur.
2, 12) coctout u3 Hecymux dpepm 38 u kapkaca 39, K KOTOPOMY KPEIHTCS CBETOTIPO3paYHOE OTpakACHHE 26.
[Tanens nmeeT xo0A0BbIe TeneKKH 40, KOTOpbIE EPEMEIIAIOTCS 110 PETHCOBBIM HAMPABIISIIOIINM 5, U JIEOEIKY
41 c¢ TtaroBeiM TpocoMm 42. Takum o0pazoMm, Tpancpopmupyemas 4YacThb MOKPBITUS COCTOMT U3 Tpex
CaMOCTOSITEIIBHBIX (OTIACIBHBIX) KOHCTPYKIMK: depM 7, pANOBBIX TNaHened 4 M TopreBbIX nanened 3. B
PacKpbITOM COCTOSTHUM 3TH KOHCTPYKIMH TPYIIUPYIOTCA Ha cTaloHapHOW yactu 1 mokpertus. IIporecc
3aKpBITHSI HAYMHAETCS ¢ BeIABIKEHHS hepMm 7 (dur. 8). Ilpu Brirouenun nedeaku 24 Gepma 7, mokaszaHHas
Ha (ur. 8 MyHKTHUPOM, TIepeMeliaeTcs B HAMpaBICHUH CTPEIKU U 3aHUMaeT padouee moliokeHue. B stom
MOJIOKEHUH IIIPEHrenbHas cuctemMa (hepmMbl HAXOAUTCSA B 3aKPBITOM COCTOSTHHH, MOKa3aHHOM Ha ¢wur. 6.
AHaOTMYHBIM 00pa30M MPOU3BOJUTCS MepeMelleHrne B paboyee MOJIOKEHHE BCEX OCTAIbHBIX (epMm u
TOpPILEBbIX NaHenel 3. 3aTeM MpOU3BOAUTCS BBIIBHKEHUE WM TpaHchopMalus mpenreneid ¢gepm (pur. 5,
6, 7) B cnenyromeM nopsiake. Bpamenuem nebeaxu 22 B HanpaBlIeHUM CTPENKU Ha (ur. 6 Tarossiid Tpoc 21
pa3MaThIBaeTCs, U LIIPEHreNIbHAs CUCTEMA MOJT IeCTBUEM COOCTBEHHOIO Beca omyckaercsi BHU3. [Ipu sTom
posuk 17 croiiku 10 mepemeniaercs Mo HampaBisIIOIIEd peiike 16, M CToMKa NMOBOpPauMBAETCS BOKPYT
mapHupa 13. Bennuunna yria HakjioHa HampasJisitonieil peiiku 16 kK ropu30HTY Ha3HauyaeTcs OOJbLIeH nin
paBHOM yrily TpeHHs NpH JBM)KEHUU posinka 17 mo Hampasisitouiei peiike 16. IIpu stom ycnoBum Oynet
IIPOUCXOIUTH MepeMellieHue MIpeHrens 9 B pabouee mojioxkeHHe Mo AecTBUEM coOCTBEeHHOTO Beca. Koraa
LIIPEHTeNb 9 3aliMeT HUKHEE M0JIOKEHHE, CTOMKA 10 NMOydyuT HAKJIOH K BEPTUKAJIH, a YroJl MEeX1y CTOMKON
10 n HanpaBnsronieil pelikoit 16 craneT npsAMbeIM. B 3TOM 1onoxeHnn Mexay BEpXHUM KOHIIOM cToiiku 10 n
yropoMm 15 umeercs 3a3op (¢ur. 7). [Ipu 3arpyxeHun MOKpbITHS BHEITHEH Harpy3koil Q (coOCTBEHHBIH Bec
naHesnel MOKPBITHs, CHEroBasi Harpy3Ka | T.I1.) BEpXHHH 1osic 8 ¢epMbl porudaercs, 3a30p 3aKpbIBaeTcs, U
LITMPEHreNbHasi CUCTeMa BKIo4aeTcst B paboty. Ilpum sTom Ha BepxHuil koHen croiiku 10 neiictByer



cocraBisitomas N = Qtg, npuioxeHHass K crepkHio 14. BenuumHa 3TOro ycwius, 3aBUcCALIas OT YIJIa,
ompeneNnseT HaJeKHOCTh (PUKCAIMM INMPEHreIbHOW CHUCTEMbI B MPOIECCE HKCIUTyaTallMd TOKPBITHS.
Ob6partHnas TpanchopManys MIPEHTeIbHON CUCTEMBI TPOU3BOANTCS MPU OTCYTCTBUH BHELITHEH HArpy3ku Q.
Hanpasnenue BpameHus jiebenku nepekitodaercs Ha oOpaTHoe, Tpoc 21 moBopaumBaer cToiky 10 mo
4acOBOM CTpEJIKE OTHOCUTENBHO IIapHUpa 13, crepxenb 14 BbIXOAUT U3 yriopa 15, u mmnpenrens 9 HadMHaeT
nogHuMathcs. CBOOOHBIN BBIXOJ B 3TOT MOMEHT cTepkHs 14 u3 ymopa 15 obecrieynBaeTcsi MMEIOIIUMCS
MeXy HUMH 3a30poM. [lociie mepemernenust GpepM U TOPIEBBIX DJIEMEHTOB B MX paboune MOJOXKEHHUS H
BBIJIBM)KEHUS BHU3 LINPEHT€NbHBIX CUCTEM (epM NPOU3BOANUTCS HAJBUT PAJOBBIX naHeneil 4 Ha ¢pepmbl. Ha
¢ur. 11a mokazaHo CTApTOBOE COCTOSHUE, KOT/Ia PSIIOBBIC MTAHEIH COCPEOTOUCHBI Ha CTAIMOHAPHOW YacTH
1 nokpertus. Ilpu BritoueHuu jaeOEIKU B HANPABICHUU CTPEIIKH B TATOBOM Tpoce 36 BO3HMKAET YCHIIME,
KOTOPOE 10 Mepe MPOXOKACHHS TPOCa Yepe3 aHKEPHBIM MIKUB 35 U MIKUBBI 28 YMEHBIIACTCS BCIIEACTBUE
TpeHus B mKuBax. [103ToMy MakcuManbHOE TAroBO€ ycuine OyAeT AeicTBOBaTh Ha HUXKHIOKO IIJIUTY, U BEChH
MakeT MmiuT OynaeT mepememiarbcs Ha depmy 7 (dur. 116) mo ymopa 37, ycTaHOBIEHHOTO Ha depme.
[lepemenienue naneneit 4 B1oab GepMbl IPOUCXOAUT Mo Hanpasistouum 19 (pur. 7). [locne nepemerienus
NepBoi maHenu A0 ynopa 37 MakCUMallbHOE TSATOBOE YCHIIME OKAaXKETCS MPHJIOKEHHBIM K CJEIyIOoIIel Mo
BBICOTE MMAHEJH, KOTOpasi B CBOIO O4Yepeb HAUHET NepeMeIiaThes no hepme 10 craeayromero ynopa. Takum
00pa3oM POU3BOJUTCS IOOUEPEAHOE ITEPEMEILIEHHE PSIOBBIX MaHenel Ha (epmbl MOKpbITUs (dur. 118, 11r).
OObpaTHas TpaHchopmanys 3JIEMEHTOB Ha CTALIMOHAPHYIO YaCTh MOKPBITUS MPOU3BOAUTCS IyTEM MEPEMEHBI
HaIpaBJIEHUs BPAIllEeHNUs COOTBETCTBYIOIIUX JIEOEIOK.

®opmyna wu3o0perenus. TpanchopmupyemMoe TOKPBHITHE OOJIBIICTIPOJIETHOTO 3JaHUS WU
COOPY)KEHHUsI, UMEIOIIee HEMOJBWKHYIO CTAllMOHAPHYIO YacThb W TOJBW)KHYIO YacTh, HAJIBUTAEMYIO MpHU
PacKpbITUHU Ha CTAllMOHAPHYIO, OTINYAIOIIEECs TEM, YTO MOABIKHAS YacTh COCTOUT U3 TPAHCPOPMHUPYEMBIX
1o BbIcOoTe (epM U MaHesel, MepeMEelINBAIOIIUXCI CO CTAllMOHApHOW YacTH Ha (epMbl, NMpHUEM Kaxkjaas
TpaHcpopmupyemasi ¢pepMa COCTOUT U3 BEPXHEro Mosica KopoO4yaroro nmpouis ¢ pa3MelIeHHBIMU BHYTPU
HEro HalpaBJISIFOIMMU pelKaMU, IIIPEHT eI, IMEIOIIEro B MecTax Iepernda mapHUpsbl, U CTOEK, OJUH KOHell
KaX/I0T0 U3 KOTOPBIX LIAPHUPHO MPHUKPEIUIEH K IIIPEHIe0, a MPOTUBOINOJIOKHBIA KOHEI CTEp)KHEM
3a(huKCUpPOBaH B YIOpPE, PH ATOM IIPU TpaHchopMauy (epMbl KOHIIBI LIIIPEHTENsI CKOJIB3ST BOJb IIpope3eit
BEPXHEro I0sica, a CTOMKM IIOCPEICTBOM MPHUKPEIUIEHHBIX K HHUM PpOJIMKOB IE€PEMEILAIOTCS 10
HaMpaBJSIOIUM peiikaM U TIOBOPAYMBAIOTCSl BOKPYT IIAPHUPA, IPHUYEM NPH 3aHATUHU IINPEHIeJIeM HUKHETO
MOJIOXKEHUS YTOJI MEKy CTOMKOW U HaMpaBJIsAoIIe peiikoi paBeH 900 1 MeXy BEpXHUM KOHIIOM CTOMKHU U
yInopoMm 00pa3oBaH 3a30p, KOTOPBIH 3aKpbIBAE€TCS NMPHU HMPUIOKEHUU K MOKPBITUIO BHELIHEH Harpysku. 2.
IToxpeiTHe 1o 1.1, oTIMuaromieecss TeM, 4TO JUlsl MEepeMELIeHUs LINpeHress B padouee MOIOKEHHE IMOJ
JecTBUEM COOCTBEHHOI'O Beca BEJIMYMHA YIJla HAKJIOHA HAIPaBJAIONIEH PeHKH K FOPU30HTY Ha3HA4aeTcs
OoJbIIEH NIM PABHOM yrily TpEHUs IIPU JBMXKEHUH POJIMKA [0 HAIPABJIAIOIIEH peiike.
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9. BoicoTHOe cTpouTeabcTBO. UcTOPUSI BOBHMKHOBEHMS U IBOJIIOLMS Pa3BUTHS.

BricoTHOE U CyNepBBICOTHOE CTPOUTEILCTBO CTANIO0 OJHUM M3 CHUMBOJIOB 30/14ecTBa XX, a Teleph U
XXI Beka. K HacrosieMy BpeMeHU COTHH, ThICSYM TUTAaHTCKUX 50 -70 3TaXXHBIX B TOpa3zio 00Jiee BHICOKUX
3laHUN TIOCTPOEHBI W TPOJOJDKAIOT CTPOUTHCS Ha BCeX KOHTHHEHTax. OCHOBHOE (DYHKIIMOHAIbHOE
HazHaueHue Hebockpe©oB (3manus Boime 100-120 M uu BbIlIe HUKHETO YPOBHS 00JIaKOB) YK€ COCTOSIIOCH
— Terepb 3T0 MHOTO(YHKIIMOHATIbHBIC 3aHUs ISl pa3MEIICHHs] YIIPaBICHUYECKUX, (UHAHCOBBIX, TOPIOBBIX U
OPYTUX Cciayx0 pa3iuuHbIX GUPM W KOPIOpAaLMd, a TakkKe IOPOTUX TOCTUHUYHBIX HOMEPOB, MKHUIIBIX
anapTaMeHTOB W TNeHTXaycoB. Heckoabko pexe Takue BBICOTHBIE OOBEKThl HMEIOT YHUCTO JKUIIOE,
TOCTUHUYHOE WU MPOU3BOJICTBEHHOE HazHaueHue. Hanbonee xapakTepHa cienyromas cxema pa3MenieHus
pa3nuuHbIX QYHKIUI B HeOOCKpeOax: HIKHUHN SPYyC — COLKYABTOBIT B MHTEPECaX ropoJia; CpeaHHi — 0(pUCHI
Y KOHTOPBI Pa3MyHbIX GUPM U KOPIOPAIHii; BEpXHUIA — TOCTUHUIIBI WM KUJIbIE allapTaMEeHTHI, IIEHTXAYCHI;
Ha CaMOM BepXy 0OBIYHO pa3MeIIaroTcs CIyXObI Telle- paluOKOMIIaHHH, a TAKKe Mepelatolie aHTEHHBI.

O0BbeMHO-TINIAaHUPOBOYHBIE PELICHHUS BCEX BBICOTHBIX 3[IaHUI JOKHBI 00eCeunBaTh: 6€30MacHOCTh
IBaKyalllH JIOJEH uepe3 He3aJAbIMIsIeMble JIECTHUIIBL; OBICTPOE M pallMOHATIbHOE JCHCTBHE BEPTHKAIBHOTO
TpPaHCIOPTa B BHJIE CKOPOCTHBIX JTU(GTOB; MHOTOKPATHYIO TpaHC(HOPMAIUIO MIAHUPOBOYHBIX PEIICHHUH B
MpOLIeCCe JKCIUTyaTallid 3a CYET THOKOH IUIAaHHMPOBKH, YCTOWYMBOCTH K IMPOTPECCUBHOMY OOPYIIECHUIO
KOHCTPYKIIUH 00€CIIEUeHHYIO CTIEIMATbHBIM YKPETIIEHHEM HECYIINX KOHCTPYKIIUI U MePEKPBITHH.



Bonee uem crosieTHHI OMBIT BO3BEACHUS HEOOCKPEOOB, a TakkKe MCCIENOBAaHUN (DyHKIMOHAIHHO-
IUIAHUPOBOYHBIX, KOHCTPYKTUBHBIX M KOMIIO3UIIMOHHO-ICTETUYECKUX OCHOB IIPOEKTUPOBAHUS TaKUX
00BEKTOB BBISIBUJI IIUPOKUHN CIIEKTP BO3MOXKHBIX pemieHuil. B ob6nactu GyHKIIMOHATBHO -TUIAHUPOBOYHON —
9TO Mana3oH OT TPAJAULUOHHBIX )KECTKUX, KOPUIOPHBIX IUIAHUPOBOK, /10 3JaHUH C INIAHUPOBKAMH 110 THILY
rHOKUX «IaHJMAPTHBIX» OIOpPO C MOJHOCTHIO MCKYCCTBEHHON BHYTPEHHEH Cpelodl M 10 3KOJIOTHYECKU
OJaronpUATHBIX IUIAHOB «C €CTECTBEHHBIM OCBELICHUEM BCEX pab0UYMX MECT M UX €CTECTBEHHOM a’paruein»,
Kak B BhICOTHOM 311aHuu «Kommepii-6anka» Bo @pankypre-Ha-Maiine. B yactu KoHCTpyrpoBaHUs BBIOOD
CTaJl MPaKTUYECKHM HEOIPaHWYEH B CBS3M C pa3HOOOpa3MeM COBPEMEHHBIX KOMOWHHPOBAaHHBIX
KOHCTPYKTHUBHBIX CHCTEM, IO3BOJISIIOIIMX BO3BOJAUTH 3/aHUSl BbICOTOM yxke okoino 1,0 kM. Ilpu stom
KOHCTPYKTUBHBIE peHIeHHs] (CUCTEMBblI U CXEMbl) BBICOTOK JOJDKHBI —00JIafjaTh  MOBBILLIEHHOM
MIPOCTPAHCTBEHHON YCTOMYMBOCTBIO M IKECTKOCTBIO K Pa3IMYHBIM Harpy3kaM BHEIIHETO BO3/JEHCTBUSL.
OCHOBHBIMU TOPH30HTAJIBHBIM HArpy3kaMu, YYUTHIBAEMbIMU B pacueTax BBICOTHBIX 3/IaHUH, SIBISIFOTCS
BerpoBble M ceidicmuueckue. Tak, B CHIA mnpu npoeKTUpPOBAaHUU BBICOTOK IPHUHUMAETCS B pacuer
MaKCHMaJIbHasi CKOPOCTb BETpa MOBTOPSIEMOCTHIO OAUH pa3 B 50 JieT, a 111 0COOEHHO OTBETCTBEHHBIX 3JJaHUM
— 100 net. B yacTHOCTH, MakcUMalbHask CKOPOCTh BeTpa 63,0 M/cek. (okoso 230 km/4ac.), ¢ MOBTOPSIEMOCTHIO
onnuH pa3 B 100 ser, Obula yyTeHa mNpu OpoeKTHpoBaHUM JBYX 110-3TakHBIX 37aHMI-ONM3HEIOB
Mexxaynapomguoro Toprosoro Ilentpa B T. Hbio-Mopke. KOMMO3HIIMOHHO-3CTETHUIECKHE TPEGOBAHUS K
HebockpebaM M3-3a UX CUIIBHOTO BIIMSHUS HA apXUTEKTYPHBIN OOIMK M CHITy3T FOPOACKON 3aCTPOUKH OYEHb
BEJIUKH, U TIOSTOMY CpEIH BCEro MHOrooOpasus peuieHuil moka HamOojee yJauHbIMHU JUIsl BOCHPUSTHUS
OKa3aJiCh KOMIIO3MIIMH, pa3BUBaOIIME 0Opa3HO-TEKTOHWYECKHH MOTEHIMan KOHCTPYKTUBHBIX CHCTEM U
CXeM DTHX 3JaHUil.

MockoBCKast UCTOpHsI Pa3BUTHSI COBPEMEHHBIX BBICOTHBIX 3/IaHUN 3apoxkaanack B Hadane XX Beka,
BO BpEMEHa pacliBeTa pPycCKOro aBaHrapia, Korja Haja oOpa3aMu MOCKOBCKUX HeOockpeOoB pabotanu U.
Jleonunos, O. Jlucuukuit, B. Kpunckuii u ap. [lotom ObuT meproj KOHKYpCOB M Hayaia CTPOUTEILCTBA
3gaHusg-ruraita - J[Bopma CoBeToB Ha MecTe CHeceHHoro xpama Xpucrta Cracutens. 3aBeplleHUE
CTPOUTENIbCTBA ATOTO 3JaHUSA-THTaHTa, 3/JaHUSA-YTONUU M JPYTHX MNOJO0OHBIX HEOOCKpeOOB MOHMKE B
HWCTOPUYECKOM II€HTpe MOCKBBI MOTJIO NEPEBEPHYTh OYEHb MHOIO€ B OTEYECTBEHHOM M MHMPOBOU
aApXUTEKTYpHOU Teopuu W mpaktuke. OnHako, HavaBmasica B 1941 rony Benukas OtedectBenHass BoitHa
romeriasna cObITbCSI STUM I'PaHIMO3HBIM aPXUTEKTYPHBIM IJIaHAM.

K cTpouTenbcTBy MOCKOBCKHUX HEOOCKPEOOB rocynapCTBEHHAs BIACTh BEPHYIACh MOCIIE OKOHYaHUS
Benukoit OreyectBeHHOU BoliHbl. MaciiraObl UX BO3BEIEHUS ObLIM OLIETIOMIIIIOIUME — O0ostee 500 ThIC. KB.
M CyMMapHOH miomaau. Ha moutu oTHOBpeMEHHOE MPOEKTUPOBAHUE U BO3BEJACHUE BOCBMHU «CTAJTUHCKHUX»
BBICOTOK (ITOCTPOMJIM TOJIBKO CEMb W3 HHMX) ObUIM OpOILEHBI BCE JYYLIUE apXUTEKTYpHbIE U HMH)KEHEPHbIE
CHJIBI TOTO BpeMeHU. [Ipu 3TOM CTPOUTENHCTBO KAMUTAIbHBIX KUJIBIX 3/[aHUH B ITOCIEBOEHHONH MOCKBE ObLI0
MpaKkTUYECKH ocTaHoBIIeHO. B 1947 rony B MockBe ObI0 TOCTpOeHO uyTh Oosbie 100 ThIC. KB. M JKHIIbS, B
1948 — 270 TEIC., a B 1949 — 405 THIC. KB. M.

B Te TpyaHble s cTpaHbl-o0eAUTENFHUIBI TOCIEBOCHHBIE I'0JIbl, Bo3BeAeHHEe B crosuie CCCP
B upe3BbIUaliHO KOpoTkue cpoku (¢ 1947 mo 1955 ronx) HECKONBKUX KPYIHBIX, BBICOTHBIX, >KHIIBIX,
aJIMMHHUCTPATUBHBIX U TOCTUHUYHBIX 3/IaHUN C JABOPIOBBIMU JAETalsIMU ObLIO, B OOJIbIIEH Mepe, BHEIIHUM
MOJUTUYECKUM U BHYTPEHHUM HJICOJOTHMYECKMM aKTOM [MpaBsALEld BIJACTH, HEXEIU HOPMaJbHBIM,
YeIIOBEYECKUM PEIIEHUEM COIMaTbHO-3KOHOMHYECKUX MTPOOJIeM >KUTENEH, MpOo3sS0aBIIMX B SKHIUIIHON
HEYCTPOEHHOCTH Pa3pyLICHHbIX BOCHHBIMU JEHCTBUAMH FOPOJOB U CEJL

IIpu 3TOM, IO CYTH, «CTAIMHCKHUE» BBICOTKM HE CTaJld OTKPBITUEM B MHUPOBOH apXUTEKTYpHOHU H
CTPOMTENBbHOM MpakTuke. L{enblii psii NpUHIMIHANIBHBIX pelIeHUH IPU UX BO3BEIEHUH ObLIT 3aMMCTBOBAH U3
MHOTOJIETHETO U 00raToro, kK ToMy Bp€MEHH, OIbITa BO3BeIeHHsI HeOOCKpeOoB B kpymnHeimux roponax CIIIA,
a BHEIIHUN OOJMK BCE-TaKM HAIIOMUHAET B CBOUX JETAIAX TUIHWYHBIE aMEpUKAaHCKUE OOpaslibl MepBoO
yerBepTH XX Beka. Jla u HebockpebaMu Halllu BBHICOTKH Ha3BaTh MOXHO OBLIO C HAaTSKKOM, TaK Kak M3-3a
OTrpOMHOM Macchl, COOCTBEHHO (YHKIMOHAJIbHAs (KWJIas WM aJIMUHHUCTPATHBHAs) 4acThb 3TUX KPYIHBIX
3JTaHUI HE MOTJIa ObITh 3HAUYUTENBHO BhIlIe 25-30 sTa)keil, a MOYTH 0/IHA TPETh X BHICOTHI MPUXOIMIIACH HA
BocTpeboBanuble M.B. CranuubiM mmuinn. Ho naxke Takue BBHICOTKH BBITVISAETH HACTOSIIIUMH MTAaHTAMU,



ErMIIETCKUMM ITUpaMUIAMU PSAIOM C OKPYKAOLIEH X MaJIO3TaXHOU 3aCTPOMKOM, MOCKOJIBKY 3aHUMAJIU 110
00beMy U TUIOIIAN LEJIbIe KBAPTAJIBL.

[Tocne BO3BeACHUS «CTAIMHCKUX» HEOOCKPEOOB BO3BEICHHE BHICOTHBIX 3/IaHHH B TOPo/Ie (paKTHUIEeCKH
npekpatuiiock. [locnenyromue oANHOYHBIE TPUMEPHI BHICOTHOTO CTPOMTENIHCTBA B MOCKBE, K OOJIBIIOMY
CO’KaJICHUIO, YaCTO OKA3bIBAJIMCh FOPa3/I0 MEHEE YAAUHBIMU C I'PaJOCTPOUTENBHON U apXUTEKTYPHOM TOUEK
3peHus. OHU HapyIIWIM MacliTad UM €IMHCTBO CYLIECTBYIOIIEH 3aCTPOWKM LIEHTpA, APYTHE, OJMHAKOBO
MIOJIHSIB 3TAXKHOCTh MAaCCOBOM 3aCTpOIKHU, PEBPATUIIN OKPAUHBI B JK€JI€300€TOHHBIE JJAOUPUHTHI.

K mMacmrrabHOMY M 3arutaHEpOBaHHOMY BO3BelIeHUIO BBICOTOK «HoBoro Koisbiia MockBe» u3 60-Ti
3nanui, 20-tu cynepssicotok MMJIL «MockBa-Cutu», a Takke CTPOUTEIbCTBY MHOKECTBA Pa3IMYHBIX
KUIbIX 00beKTOB BbicOTON Oosee 100-150 merpoB (okxoso 200 mTyK), MOMHUMO TOPOACKHX MpPOTpamwm,
00paTHIIUCh TOJBKO B KOHIIE MPOIIJIOro BeKka. MHOTHE U3 TIOCIEIHUX, CAMOCTUIHBIX 00BEKTOB MOSIBUIIHCH B
CTOJIMIIE HE BCErJa Ha 3aKOHHBIX OCHOBAHMSX. A IIENIbII psJ TAKUX BBICOTOK KapAWHAJIBHO MEHSJ CBOIO
BBICOTY U CHJIYITHBIE OUYEPTAHUS YK€ B IPOLECCE BENYLIErocs CTPOUTENbCTBA YECTHO TNpU3HAEM —
IpaJOCTPOUTEIIbHBIE, APXUTEKTYpHbIE, KOHCTPYKTUBHBIE PEIICHHUS M BHEMIHUM OONMK ATHX «IOMUHAHT»
JlaJIeKo He BCerja yAayHbl.

CoBpemeHHasi BBICOTHAs, «TOYEYHas» 3acTpOiika B BUAE aBTOHOMHOI'O M HE BCErja ONpaBIaHHOIO
BCTpauBaHUS TaKUX KPYIMHBIX OOBEKTOB B CYIIECTBYIOUIYIO FTOPOACKYIO TKaHb MOPOAUIIA B LIEHTPAILHON U
cpeauHHOM 30HaX MOCKBBI poOIeMbl, KOT/Ia MPaKTUUECKU HE YUUTHIBAIOTCA: MHOTOKPAaTHOE BO3pacTaHUE
IUIOTHOCTH CYHIECTBYIOIIEH 3aCTPOMKH; pa3uTeNbHOE HapylleHHe (DYHKIMOHAIBHBIX U IJIAHUPOBOYHBIX
B3aMOCBS3€l; SIBHAs Meperpy3ka MW TaK MeperpyXeHHbIX TPAHCIOPTHBIX KOMMYHHKAIUil W CpPEICTB
MEPE/IBIKEHUS; pa3pyllleHue-UCKAa)KEHHE CIIOKUBIIEHCS M coMacIITaOHOM YeJOBEKY OKpyXKarolei
TOPOJICKOM Cpeapl.

Eme cymecTBytomirie BelMKOJIENHbIE TaHOPaMbl M ()parMeHTbl HCTOPUUECKON 3aCTPOMKH LIEHTpa U
CPEIVMHHOM YaCTH HalIero APEeBHEr0 ropoia, MOJI0KUTEILHO BO3ACHCTBYIOIINE Ha 001Iee BOCIpUsaTHE 00pa3a
cToyvibl Poccuym MOCKBMYAaMH M MPHUE3KUMH, TENEPbh MOCTEIEHHO MCYE3al0T WM YPOIYIOTCS HE BCerja
JTYYIIUMH «00pa3aMu» BHICOTHOM MOCKOBCKOM apXUTEKTYpHI.

O4eHpb YaCTO MHOTO3TAKHBIE «BCTABKW» M CYNEPBBICOTHBIE «IITHIPU» B IPUBBIYHBIX JJII MOCKBAYEH
MeCTax CHpPaBEUIMBO Pa3apa)kalOT OKPYKAIOIIUX CBOUM OOJMKOM M OTKPOBEHHO XaMCKH-KOHTPAcCTHOMN
MOCa/IKOW Ha BUIY y BceX. TakuM MaHepoM ObLIM MOCTPOEHbI MHOTHE KPYIHbIE OOBEKTHI B LIEHTPAILHOM
gacTtu ropoja (I'octuamma Ha «KpacHpix xoimax», « Tpuymd-nanacy Ha Cokose) U Ha ero okpanHax («AJbie
napyca» Ha ABHAIIMOHHOW yiuie, «BopoObeBbl TOphl» Ha MUHCKOW yIUIle W JIp.). APXUTEKTypa TaKHUX
«IPKUX» MPOU3BEACHUN BBICOTHOM apXUTEKTYphl MOCKOBCKOM COBPEMEHHOCTH, MSTKO TOBOps, BEChbMa
COMHHTEJIbHA U3-3a CBOCH aKTUBHON HAPOUUTOCTU 00SI3aTENILHO OMIEIOMHUTh U IOPA3UTh BCEX OKPYKAIOLIUX
OTPOMHBIM MacIITaboM rabapuToB U SMATAKHOCTHIO (OPM ITHX COOPYKEHHI.

Bos3Benenne B OTHOENBHBIX W Pa3pO3HEHHBIX MECTax TropoJa pPa3HOTO poja JKWJIbIX U
MHOTO(YHKIIMOHAIBHBIX ~HEOOCKPEOOB I0OKa HE CIOCOOCTBYET TapMOHUYHOW (DYHKIIMOHAILHOM,
IUIAHUPOBOYHON M O0OBEMHO-TIPOCTPAHCTBEHHOW OpraHU3allii OKPY)KAIOLIEH KUJIOW Cpellbl, MO KpailHei
Mepe, A7 TeX, KTO KHUBET PSIOM C ATHMH, MOJABISIONIUMHU BCE U BCEX BOKPYT ceOsi, TUraHTaMu (SKUIIOM
KoMIUieke B M3MaiinoBo, BbicoTka y mepeceueHus CanoBoro komblia ¢ JlonropykoBCKOW ymuuend u Ap.).
AxtuBHO nogapacraromuii B MM/IL] «MockBa-Cutu» cOopulle MOYTH OJMHAKOBBIX, CTEKISTHHO-0€3IyIIIHBIX
1 OTPOMHBIX 00BEMOB, TOXO0KHUX B UEM-TO HA CHECEHHBIN HEJJaBHO «THUJION 3y0» rocTUHHIIBI «HarmoHanby,
HABOJWT HA TPYCTHBIC MBICIA O TOM, YTO MBI, OMSATh O€3lyMHO KOMHUPYs YCTapeBIIUE 3amaHble 00pasIibl,
CHOBA OKa3aJIMCh Ha 3a/IBOPKaX COBPEMEHHON MUPOBOW apXUTEKTYPHI.

BypHOe CcTpoMTENbCTBO BBICOTHBIX 3AaHUH M MHOTO(YHKIHMOHAJIBHBIX KOMILJIEKCOB, a TaKXe HX
pa3MelIeHUE B IPaJOCTPOUTENBHOM CTPYKType roposia MOCKBBI — HOBasl, M IIOITOMY €I1I€ MAJIOU3yUECHHAs U
TasIlas MHOXECTBO PA3JIMUHBIX «CIOPIPU30B» KpymHas mpobiema. K yuciy OCHOBHBIX BOIPOCOB U 3ajay
3TOM MPOOIEMbl MOKHO OTHECTH CIIEIYIOIINE:

- He00X0AUMOCTb MPUHATHSI 000CHOBAHHBIX IPAJOCTPOUTENBHBIX, PYHKIIMOHATBHO-THUIIOJIOTHYECKUX
U apXUTEKTYpPHO-NIPOCTPAHCTBEHHBIX PEIIEHUM, CBS3aHHBIX C MPEAEIbHO JTOMYCTUMOW ATa)KHOCTBIO H
BBICOTHOCTBIO OOBEKTOB U MX BHEILIHUM OOJIUKOM;



- 00s13aTeNbHBIA M CTPOTHI YYeT T'eOJOrMYECKHX, T'€O(PH3UYECKUX M KINMATHUYECKUX YCIOBHH
MOCKOBCKOT'O CTPOUTEJIBCTBA;

- obecrieueHne MPaBUIBHOTO BBIOOpPA KOHCTPYKTHBHOM CHCTEMBI, CXEMBl U MPOEKTHBIX PEIICHHH ¢
Y4E€TOM IIPENOTBPAIICHUS IOTEPU YCTOWYMBOCTU M IKECTKOCTH COOPYXKEHUS, paspylIeHUS U
MIPOTPECCUPYIOIIETO OOPYIIEHHUS] KOHCTPYKIMIA MPU YPE3BbIYaiHBIX 00CTOATENbCTBAX;

- co31aHne KOM(OPTHBIX M OE30MACHBIX ISl 3I0POBBS JIFOJICH YCIOBUI MOCTOSTHHOTO U BPEMEHHOTO
Hpe6I)IBaHI/I$I B 31aHUH HUJIM KOMIIJIICKCE,

- HeoOXoqMMOCTh oOecrieueHus (PYHKIIMOHAIBHOTO U ILNIAHUPOBOYHOTO B3aMMOJICHCTBUS KUIBIX H
HEXUNJIBIX HOMCHICHPIIZ COOPYKCHHUA, a TaAKKEC HUX ONTUMAaIBHOUI BMCCTHUMOCTH, C TpaHCHOPTHOfI n
oOcykuBaroneit HHPPaCTPyKTypoOit ropoia;

- pauuoHanbHas 3(()EKTUBHOCTh COBPEMEHHBIX MHKEHEPHBIX PEUICHUH MO XKU3HEO0OECIEUEHUI0 U
OCHAIIICHHOCTH 3/IaHUs, a TAKKE TI0 PHEProcOepekeHUI0 M KOM(DOPTHOCTH 0OCITY)KUBaHUS;

- obecnieyeHre TpeOyeMoOu MoKapHOW M IBAKyal[MOHHOW 0€30MacHOCTH B OTHOIIEHWU TTOCTOSIHHO U
BPEMEHHO HaxXOJSAIIMXCS B 3[JaHUM JIt0Jiel, B TOM uucie 3PQPeKTUBHAS MUHUMHU3ALMS YIpO3bl BHEIIHEH U
BHYTPEHHEHN ONAaCHOCTH pa3pyLICHHUs 30aHUs;

- ofOecrieyeHre BO3MOKHOCTHU NPOBEACHUS PEKOHCTPYKLUUU WM MEPEIUIaHUPOBKH, KOTOPHIE MOTYT
OBITH BBEI3BAHEI HCO6XOI[I/IMOCTI>I-O N3MCHCHHS B IICPCIICKTUBEC q)YHKHI/IOHaJ'II)HOFO Ha3HAa4Y€HUs 31aHUA,

- HEZIOITYCTUMOCTb OTCTYIJIEHUS OT YTBEPKACHHBIX IPOEKTHBIX PEHIEHUH 1 U3MEHEHUs (YBETUUECHHUS )
ATa’KHOCTH U BBICOTHOCTH COOPYKEHHSI B MPOIIECCE €r0 CTPOUTENIHCTBA.

Pemennst pykoBoJCcTBa ropoja MO MPEKPAIICHWIO W CTPOTOM 3aKOHOMATEIBHOM perjaMeHTalluu
BBI60pO‘—IHOFO TOYCYHOI'0 CTPOUTCIIBCTBA KOMMEPUYECKUX, B TOM YHUCJIC U BBICOTHBIX, 00BEKTOB B eJsx
YIUIOTHEHUS CYILIECTBYIOIIEH 3aCTPOMKN HACTPaUBAIOT apXUTEKTYPHYIO OOIIIECTBEHHOCTh CTOJIMIIBI Ha OoJiee
ONTUMUCTUYHBIN nafn. Tem Oojee, YTO MPHUBEACHHbIE HEJABHO B CpPEACTBaX MaccoBOW HH(opManuu
HapOYHUTbIE MPUMEPbl KPYIMHBIX IPAJOCTPOUTENBHBIX OIIMOOK ((PYyHKIMOHAIHHO-IIJIAHUPOBOYHOTO U
BHU3yaJIbHO-JTAaHAMIA(QTHOTO  XapakTepa) TOBOPAT YK€ O SBHBIX HemopabOTKax KaK aBTOPOB-
MPOEKTUPOBIIUKOB, TaK U HAMPABJISAIONINX U HAI30PHBIX apXUTEKTYpHbIX opraHoB [IpaBuTtenbctBa MOCKBBI.

10. TunoJiorusi BLICOTHBIX 3/1aHUIA.

B coBpeMEHHOM BBICOTHOM CTPOUTEIILCTBE MPUMEHSIOT Pa3JInYHbIC KOHCTPYKTUBHBIC CHCTEMBI H
CXEMBI ¢ pa3HOOOpa3HBIMU BapHaHTaMH KOMIIOHOBOK. BMecTe ¢ TeM Bce KOHCTPYKTUBHBIE CHCTEMBI MOYKHO
pasnenuTh Ha TpU Kareropuu (puc. 1): kKapkacHbIe, CTCHOBBIC U CMEIIaHHbIC (KapKaCHOCTEHOBEIE). B cBOIO
ouepellb KapKacHbIE CHUCTEMbl IOJIPA3JICISAIOTCS Ha paMHO-KapKacHbIe, KapKacHble C auadparMamu
KECTKOCTH, KapKaCHOCTBOJIbHBIC. Cpe/ii CTEHOBBIX CHCTEM CJEIYeT BBIACIHTH CXEMBbI C MEPEKPECTHHIMH
CTeHaMU U KopoO4artbie (0001049K0BbIe). CMEIaHHBIE CHCTEMbI COUETAIOT B Ce0E OTENbHBIC TPU3HAKU JIBYX
JIPYrUX CUCTEM, K HUIM OTHOCSAT KapKaCHOCTBOJIbHBIE U KOPOOUATO-CTBOJIBHEIC.

AHanmu3 HeCylmMX CUCTEM BBICOTHBIX 3[IaHMH, MOCTPOEHHBIX 110 BCEMY MHUPY, IOKa3bIBAaeT, YTO MX
KOHCTPYKTUBHOE€ M KOMIIOHOBOYHOE DEIICHHE 3aBUCHUT IJIaBHBIM 00pa3oM OT BBICOTHI 00OBekTa. OJHAKO
CYIIECTBEHHOE BIUSHUE HAa BBIOOP KOHCTPYKTUBHOM CXEMBI OKa3bIBAIOT U TaKue (PaKTOpBI, Kak cecMuuecKast
aKTUBHOCTh paiioHa CTPOMTENHbCTBA, HWHKEHEPHO-TE€OJOTMUECKUE YCIOBHs, aTMOC(epHble M B IEPBYIO
ouepelb BETPOBbIE BO3ACHCTBUS, apXUTEKTYPHO-TUIAHUPOBOYHBIE TPEOOBAHMSL.

BbicoTHBIE 37aHMS MOYKHO pa3leiaUTh HA [OUANa3oHbl 10 BBICOTE, A KAXKIOIO M3 KOTOPBIX
XapaKTepHbl CBOM KOHCTPYKTHBHBIE pemieHMs. lIpu aToM ciexyer 3aMEeTHTh, YTO I'PAaHUIBI AMANAa30HOB B
OTIpE/IeNIEHHON CTETIEHH YCIOBHBI B CUITY MEPEUUCIICHHBIX BbIIIE OOCTOSATEIBCTB.

3nanust BeicoToi 10 200-250 M BO3BOAAT MPEUMYIIECTBEHHO C HECYILIUM KapKacoM (paMHbIH Kapkac,
Kapkac ¢ auadparmMamMu >kecTkocTH). IIpu cTpouTenbcTBE KHIBIX JOMOB M TOCTHHMII NPUMEHSIOT H
NEPEKPECTHO-CTEHOBYIO CUCTEMY, KOTOpast 01aro1apsi BHICOKOH ’KeCTKOCTH HanboJiee 3pPeKTUBHA B 3aHUSIX



BBICOTOHN /10 150 M. DTH KOHCTPYKTHBHBIE CUCTEMbI UMEIOT KOMIIOHOBOYHBIE CXEMBbI, HAMIYYIIUM 00pazom
YAOBJICTBOPAIOIINC 06’b€MHO-HJ'IaHI/IpOBO‘-IHBIM PCHICHUSAM U q)yHKI_[I/IOHaJIbHOMy HAa3HAYEHNIO OOBLEKTOB
CTPOUTCIILCTBA. B cBs3u ¢ aTUM HCO6XOI[I/IMO OTMCTUTDH, YTO HE3aBUCUMO OT BBICOTHI 3JaHUA IIPU pa3pa60TKe
ero O00BEMHO-IUIAHMPOBOYHOTO PEUICHHS MAaKCHMAJIbHO CTApaloOTCsl IPHIEPKUBATHCS MPONOPIHMH,
o0ecreynBarOIUX TPEOYeMyIO KECTKOCTh CTPOCHHUS U OTPAaHMYUBAIOMINX KOJICOAHUS BEPXHEW YacTH Ipu
SHAKOIMICPCMCHHBIX TOPU30OHTAJIBHBIX HAI'PY3KaX. OOBIYHO OTHOIIIEHHE MEHBIIIETO pasMcepa B IJIaHC K BBICOTC
3manust coctaBisier 1:7 — 1:8. Ilpu cooTHOmIEHUsX OOJIbIIE YKAa3aHHBIX HEOMPABIAHHO YBEIMYHBACTCS
IUIONIA/(b 3aCTPOWKH, a MIPH YMEHBIIEHUH — 3aMETHO BO3pAcTaeT Je(pOpPMaTUBHOCTh HECYIIIETO OCTOBA, YTO
HETAaTUBHO CKAa3bIBACTCA KAaK Ha TCXHHKO-D3KOHOMMHYCCKHUX IIOKA3aTC/IAX, TaK U Ha Hp€6I)IBaHI/II/I JIIOI[GI71 Ha
BCPXHHUX OTaXKaAX.
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VBenn4yeHne BBICOTEI 3}13HHI>1 COIMPOBOXKAACTCA CYIIECTBEHHBIM POCTOM TOPHU30HTAJIBHBIX HArpPy30K,
JNCHCTBYIONTUX HAa HHUX B TPOIECCE CTPOUTENBCTBA M JKCIUTyaTanwu. Kak yxke OBUIO OTMEYEHO, IpH
HEKOTOPBIX YCIOBUSAX HAIPSDKECHUS, BO3HUKAIOIINE B AJIEMEHTAX HECYIIETO OCTOBA 3/IaHUs, ONIPEICIAIOTCS B
OoJbIIEH CTENEeHU TOPU3OHTAIBHBIMM ycuiusMu. [IpeBanmupyroiiee BiIUSHHE TOPU3OHTAJIBHBIX HArpy30kK
MPUBOJIUT K HEPAaBHOMEPHOMY pACIpENIeIeHUI0 BEPTUKAIBHBIX YCHIHMN U JedopManuil B BEPTHUKAIbHBIX
HECYIIHUX KOHCTPYKTUBHBIX 2JIECMCHTAX OCTOBA 3/IaHUSA, €r0 3aKPyYUBaHU IO, CABUT'OBBIM )Ie(l)OpMaHI/ISIM. JIJISI
TIOBBIIICHUST COMPOTUBJICHUSI BHEITHUM BO3JICUCTBHSIM HECYIEH CUCTEMBI 3JaHUN BhICOTOM Oosee 250 M
MIPUMEHSIOT MPEUMYIIIECTBEHHO CTBOJIbHBIC KOHCTPYKTHBHBIE CUCTEMBI: “Tpyda B TpyOe” u “Tpy0Oa B hepme”.
X xOMIOHOBOYHAs cXema BKJIIOYACT IIEHTPAJbHBIA CTBOJ, BOCIPHUHUMAIOIIMNA OCHOBHYIO [IOJIIO BCEX
Harpy3o0K, U pacroyioKeHHbIE 110 IePUMETPY 3/1aHUS HECYIIINE FIEMEHThI B BUJIE OTJENIBHBIX CTOEK (KOJIOHH),
pemeTdarbix cucteM ((hepM, COCTaBHBIX CTEpXKHEH U Jp.), MUJIOHOB, KOTOPbIE TaKXE MOTYT OBITh
00BEMHEHBI B €IMHYIO0 KOHCTPYKIUIO. JKECTKOCTh CTBOJIBHOM CHCTEMBI, €€ YCTOMYMBOCTh U CIOCOOHOCTH K
ralleHuI0 BEIHYXICHHBIX KoJeOaHu 00eceunBaloTCs 3a/1eKOM LIEHTPAIbHOTO CTBOJIA B (DYH/IaMEHT.

B cnywasx, korga »KeCTKOCTH CTEHOBOM, KapKacHOW WJIM CTBOJIBHOM CHCTEMbI HEIOCTATOYHO,
npuberaroT K KOMOMHUPOBAHHBIM PELICHUSIM, COYETAIOIUM B ce0e MPHU3HAKU Pa3HBIX KOHCTPYKTHUBHBIX
peuieHuid. B dacTHOCTH, A7l TOBBIIICHUS COMPOTHUBIICHUS HECYIIETO OCTOBA 3/IaHUS BO3PACTAIONIMM C
BBICOTOM Hajl YpOBHEM 3€MJIM BETPOBBIM Harpy3kaM MpPHUMEHSIOT KOMOWHAIMIO CTBOJILHOM M CTEHOBOMU
cucteM. B 3ToM ciydyae rOpU30HTaNbHBIE HArpy3Kd BOCHPHUHHMAIOTCS HE TOJIBKO BHEMIHEH 000JI0YKOil U
LEHTPaIbHBIM CTBOJIOM, HO W BHYTPEHHUMH HecylIMMH cTeHamMu. KoMOWHUpOBaHHAs KOHCTPYKTHMBHAS
cucrema obnanaer OoJblIell KOHCTPYKTUBHOW THOKOCTBIO B YacTH BO3MOKHOCTH pPAcCHpeieieHHs T0JIU
BOCIIPUHUMAEMBIX YCUJIMI 3a CUET BapbHUPOBAHHUS KECTKOCTH HECYLIUX SIEMEHTOB OCTOBA.

Cne;[yeT 3aMCTUTb, YTO MOBBIMICHHUA COIPOTUBIIACMOCTU 3JdHUA BCTPOBBIM HArpy3kaM MOXKHO
AOCTUTHYTb HC TOJIBKO 3a CUCT NMPUMCHCHUA COOTBCTCTBYIOIIHMX KOHCTPYKTHBHBIX CHUCTEM, HO U IIYTCM
InpuagaHus onpe;[eneHHofI (bOpMBI B IU1aHe. MHOrO4YNCICHHEIE Sap}I6e)KHLIe HUCCICI0OBaHNsA, BBIIIOJIHCHHBIC



NpOJyBaHMEM MoOJENe B a’pOJMHAMHUYECKHX TpyOaX M KOMIBIOTEPHOH CHMYJSIUEH C IOMOIIBIO
IPOrPaMMHOTO 00ECTIEYEeHHS, TOKA3AIH, YTO ONITUMAIILHON (POPMOIL TIIaHa BBICOTHOTO 37aHUS SIBIISICTCS KPYT
w urypa, 6auskas o Gopme K Kpyry. DIUTMITHYECKAs: U KBaJpaTHas (GOPMBI XOTS M YCTYNAIOT KPYIJIOH,
HO TaKKe 00eCIIeYnBaIOT JJOCTATOYHYIO COMTPOTHBIIIEMOCTD 3/IaHHsI TOPU30HTAJIBHBIM Harpy3kam. B kauecTse
IPUMEPOB MOKHO IpuBecTH 31aHus Marina City B 1. Uukaro (CILIA), Petronas Towers B 1. KyanaJlymmyp
(Mamnaiizus), TaipeilOl B r. Taiineit (TaiiBanb). [Ipyrue BBICOTHBIE 31aHH OMU3KOM ATAXXHOCTH HMEIOT
aHAJIOTUYHBIC OYEPTAHMS B IIAHE.

I'oBopst 0 MpennoYTHTENBHBIX (POPMAX TUIAHOB BBICOTHBIX 3/1aHUH, HEOOXOIUMO OTMETUTH, YTO TIPU
MPOYHMX PaBHBIX YCIOBUSAX HAMIYYIIMMHU TIOKA3aTENSIMUA OO0JIQAlOT CEYCHHS MUHHMYM C JIBYMsI OCSIMH
CUMMETpHH. Takue 3JaHHsS MEHee [PYruX UyBCTBHTEIBHBI K HM3MEHECHHUIO HAIPaBICHUS JEHCTBHS
TOPH30HTAIBHBIX HArpy30K, a KOJHYECTBO THIIOPA3MEPOB HECYIIMX KOHCTPYKIUI COKpamaercs 10
MUHUMYMa. [IpakTHKa CBHIETENBCTBYET O TOM, YTO COOPYKEHHS CIO0XHON (HOpMBI IIeIecoo0pa3Ho
MIPOEKTUPOBATH COCTABHBIMHU M3 HECKOJILKUX OJIOKOB, MMEIOIINX O0Jiee MpOCThIe 1Mo (popMe CeueHHsI.

BbICOTHOE CTPOUTENBCTBO YacTO OCYILECTBISETCS B CEMCMMUYECKH aKTUBHBIX pailoHaX. DTO MOpoH
MPUBOANT K TPOTHBOPEUYHMBHIM pE3yJbTaTaM BIMSHUS JKECTKOCTH KapKaca Ha TOBEACHUE 3JIaHUS TIPH
BETPOBBIX M CEUCMHUYECKMX Harpy3kax. Ecmu s yIydineHusi CONpPOTHBIICHHS BETPOBOMY HANopy M
YMEHBIICHUS aMIUTUTY/Abl W YacTOTHI KOJICOaHWH Bepxa 37aHUs MPUOETAIOT K YBEIHMYEHHUIO JKECTKOCTH
HECYIIIETO OCTOBA, TO TNPH CEHCMUYECKHX HArpy3Kax TaKWe 37aHds He CHOCOOHBI TOTJIOTUTH SHEPTHIO
TOJTYKOB 3€MHOM KOPBI, YTO BBI3BIBACT 3HAYMTEIBHBIC TIEPEMEIICHUS U YCKOPEHHUSI Ha BEpXHUX dTaxkax. C
YMEHBIIIEHUEM TONEPEYHON JKECTKOCTH HECyIled cUcTeMbl HabogaeTcst obpaTHasi KapTUHa — Ipu Ooliee
ruOKOM CKeJleTe 3aMEeTHO YXY/IIIAIOTCS KOM(OpPTHBIC YCIOBUS Ha BEPXHHUX OTa)KaX, HCIBITHIBAIOIINX
3HAYUTENbHbIE KOJIEOaHMUsL.

Jlis ycTpaHeHUs yKa3aHHBIX NMPOTHBOpeUYMi B 0c000 BbICOKMX 3AaHuAX (10 300 M u Oosee) Ha
BEPXHHMX JTakaxX YCTPaWBaIOT ITACCUBHBIC MasTHHKOBBIE aemridpepbl. B wacTtHocTH, Takod nmemmdep
yctanoBjeH B Oamnae Taipeil01. On umeer Bec okoso 800 T, TOABEIIECH ¢ MOMOIIBIO TPOCOB HA 92M dTaxke U
IpeJHAa3HAYeH JAJIs TalleHUus WHEPLIUOHHBIX KojeOaHWi. B OOBIYHBIX YCIOBHUSAX SKCIUTyaTaluu AeMiipep
o0ecreunBaeT OTKJIIOHEHUE Bepxa 3JaHMd B Ipenenax 10 10 cM, a npu BO3AEHCTBUAX KaTacTpO(pUIECKOTO
xapakTepa (TaiidyHbl, 3eMJIETPSCEHUS U T.II.) CaM PAacKa4MBaeTCs ¢ aMIUTUTynou no 150 cM, rapanTupys
KoJieOaHus 31aHusI B O€30MaCHBIX Mpeenax.

[loBbllieHne M3rMOHOM KECTKOCTH HECYLIEr0 OCTOBA BBICOTHBIX 3JaHMH CO CTBOJIBHBIMHU
KOHCTPYKTUBHBIMH CHCTEMaMM M HUX COIPOTHUBISEMOCTH ACHCTBUIO IUHAMUYECKHUX TOPHU30HTAIBHBIX
BO3/ICHCTBUI JIOCTUTAIOT BBEJCHUEM B KapKac ayTPUI'ePHBIX CTPYKTYp (pHcC. 2), BHIIOIHIIOMUX (DYHKIUIO
3JIEMEHTOB, HECYIIMX Ha ceOe 4acTb Harpy3ku oT HepekpblTHidl. Kak mpaBuio, 3TO J10CTaTOYHO JKECTKHUE
IUIOCKUE WM IPOCTPAHCTBEHHbIE KOHCTPYKLMH, PACIIOI0KEHHBIE 10 BBICOTE 3[JaHUS C ONPE/ICICHHBIM 1IarOM
U COEJAMHEHHbIE MEX1y COO0OW BEpPTUKAJIbHBIMHU CTEP)KHEBBIMU >JIEMEHTaMHU. BKIlOYeHHe ayTpUrepHBIX
CTPYKTYp IPUHIUIIHNAIBHO U3MEHSET XapakTep paboThl KapKaca U MO3BOJISIET PEryIUpoBaTh €ro PEaKIUIo Ha
BHEIIHHUE BO3JIEHCTBUsL. AyTpUrepsl BBICOTHBIX 3/IJaHUH, B KOHCTPYKTHBHOM OTHOLICHUU MPEACTaBIISAIOLINE
co0oii packocHbIe MM Oe3pacKocHbIC (pepMbl (TMOCICHIE U3BECTHBI 110 Ha3BaHUEM “‘Oanka Bepennens’™),
OOBIYHO pacrojlaraloT B YPOBHAX TEXHUYECKUX JTa)xel, pa3OMBalOLIMX 30aHUS Ha OTICJIbHBIE
(GYHKIMOHATIBHBIE U TPOTUBOIOKAPHBIE OTCEKH.

11. KoHCTPpYKTHBHBbIE CUCTEMbI BHICOTHBIX 3aHUIA.

YT00BI cBOOOHO TBOPUYECKH KOMIIOHOBATh PA3JIMYHBIC 3/IaHUS HEOOXOJIMMO B COBEPIICHCTBE 3HATH
COBPEMEHHbIE MHKEHEPHBIE KOHCTPYKIIUU U YMEJIO MPUMEHSTh UX B COOTBETCTBHH C UX BO3MOKHOCTSIMH U
SKOHOMMKOM.

KoHcTpykTHBHOE pellieHHe 3/aHus B IEJIOM OMpeeNseTcss Ha MEepBOM dTare MPOeKTUPOBAHUS
BBIOOPOM KOHCTPYKTHUBHOM CHCTEMBI U KOHCTPYKTUBHON CXEMBI.

BbIOOp KOHCTPYKTUBHOW CHCTEMBl BIMSET Ha IUIAHUPOBOYHOE pEIIEHHE, AapXUTEKTYPHYIO
KOMITO3HUITMIO U IKOHOMUYECKYIO 11e71eCO00pa3HOCTh MPOEKTA.

B cBoro ouepens Ha BBIOOp KOHCTPYKTHBHOM CHCTEMBI OKA3bIBAIOT BIIUSHUE THIIOJIOTHYECKUE
O0COOCHHOCTH MPOCKTUPYEMOTO 3/IaHHUS, €r0 3TAXKHOCTh U MHKEHEPHO-T€0JIOTHIeCKHUEe YCIOBUS CTPOUTE.



OcHoBHble 1TOJOXKEHUSA. KOHCTpYKTMBHOW CHCTEMOM 3[4aHMsl HAa3bIBAETCS COBOKYIHOCTH
B3aMMOCBSI3aHHBIX KOHCTPYKIMHA 3JaHHs, 00E€CIEUYNBAIONINX €r0 MPOYHOCTH, )KECTKOCTh M YCTOWYHBOCTD.
[TpuHsATast KOHCTPYKTUBHASA CUCTEMA 3[aHUA JIOJDKHA 00€CIIeUnBaTh MPOYHOCTh, KECTKOCTh U YCTOHYUBOCTD
3aHUsl Ha CTAaJuM BO3BEJCHUS W B MEPUOJ SKCILIyaTalluu IPH JEMCTBUM BCEX PACUETHBIX HArpy30K U
BO3/ICHCTBUM.

Bb100p KOHCTPYKTMBHON CHCTEMBI 3[aHUSI ONpPENEeNsieT CTaTHMYECKYI0 pOJIb KaKIOW H3 €ro
KOHCTpYKLUH. MaTepran KOHCTPYKIMM U TEXHUKY UX BO3BEJIEHUS ONPEEIISAIOT PU BEIOOPE CTPOUTEIHHOM
CUCTEMBI 3/IaHUsl.

KoHcTpykTHBHas cuctemMa MOXKET ObITh OJTHOPOJAHOM (OCHOBHOM) MJIM KOMOWHHUPOBAHHOM.
OcHoBHbIE (0JHOPO/IHBIE) KOHCTPYKTUBHBIE CUCTEMBbI

B 3aBUCHMMOCTH OT BHELIHETO BHJA HECYIIEH KOHCTPYKLUMHU (€€ MOXO0KECTh Ha CTOMKY, IIACTHUHY,
000JI0YKy U 0OOBEMHBII AJIEMEHT) Pa3IHYaloT MATh KIACCHUECKUX (OCHOBHBIX) KOHCTPYKTUBHBIX CHCTEM:
KapKacHYIo (BepTUKaJIbHas HECYIasi KOHCTPYKLUS KOJIOHHA),

CTEHOBYIO (IuadparMoByto, OecKkapkacHyI0) (BepTUKaAIbHASI HECYIIAast KOHCTPYKIIUS CTEHA),
00BbeMHO-0J104HYIO (Hecylllas KOHCTPYKLHUS 0JI0K),

CTBOJIbHYIO (0OBEMHO-IIPOCTPAHCTBEHHAs! BHYTPEHHSSI HECyIlas KOHCTPYKIUS CTBOJIBI JKECTKOCTH
(s1ApO KECTKOCTH));

000710uKOBYIO (TIepedepuiinyio) (00beMHO-IIPOCTPAHCTBEHHAS BHEIIHSS HECYIash KOHCTPYKIIMU Ha
BBICOTY 3/IaHUS B BUJIE TOHKOCTEHHOM 000J0YKH 3aMKHYTOTO Mpoduiis, 00pasyrorieil 0JHOBPEMEHHO
Y HapY’KHYIO OTPakJIalOLIyI0 KOHCTPYKIHUIO 3/1aHus).

BHenpeHue B CTpOMTENBCTBO ABYX MOCIETHUX BUJOB KOHCTPYKTHUBHBIX CHCTEM (CTBOJIBHOW H
000J104K0BOI) Hayasiock ¢ 60-X ToJI0B MpoULIOro croieTus. Mx nzodpereHne 3anaTeHTOBAaHO AaMEPUKAHCKUM
naxenepom @.Kanom B 1961r.

CroeuHo-0ano4yHasi KOHCTPYKLHMS M KapkacHble cucrteMbl. Camol JApeBHEH KOHCTPYKTHBHOM
CUCTEMOMH, IEUCTBYIOIICH B HAIIK JHH, SBJISICTCS CTOCUHO-OamouHas cucrema. OHa BO3HUKIIA €€ B AMOXY

AN NN

<

HEOJIUTA.
CroeuHo-0a04YHass KOHCTPYKIHS COCTOMT M3 BEPTUKAIBHBIX M TOPU3OHTAIBHBIX CTEPKHEBBIX
HECYIIMX DJJIEMEHTOB. BepTHKanbHBIM 53JEMEHT — CTOWKa (KOJIOHHA, CTOJ0) — MPEIACTaBiseT coOou

MPSIMOJIUHEHHBIA CTEp’KE€Hb, KOTOPBI BOCHPUHHUMAET BCE BEPTHKAIbHBIE HArpy3Kd OT TOPU30HTAIHLHOTO
sneMeHTa (0ajaKku); TOPU3OHTANBHBIE HArpy3KH, MPHUXOAAIIMECS Ha CTOWKY, M IepeJaeT YCHWIHS OT ATHX
BO3IeiicTBUH Ha pyHaameHT. [Ipu 3TOM cama cToiika paboTaeT Ha cxxaTue U u3rud. [ Opu30HTaIBHBIN AJIEMEHT
CTOCYHO-0AIOYHOM CHCTEMBI — Oanka (Opyc) — MPSMOJMHEHHBIN CTEP)KEeHb, paOOTAIOIINK Ha TOTIEPEYHBIN
n3rub noj NeHCTBUEM BEPTUKAIBHBIX HATPY30K.
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[T:1aHBI OCHOBHBIX KOHCTPYKTHUBHBIX CUCTEM JKIJIBIX 3/IAHUH: a - KapKacHas; O - OeckapkacHas; B - 00beMHO-009HAS
(cronbuatas); T - CTBONMBHAS, [T - 000IOYKOBASL.




ConpsikeHus: BEpTUKAIBHBIX U TOPU30HTAJIBHBIX 3JIEMEHTOB MOT'YT UMETh Pa3IMUHYI0 KECTKOCTb, UTO
OTpa’kaeTcs Ha XapaKTepe UX COBMECTHOM pabOThI.

[Tpu maparpHOM OnUpaHuK Oalky 00J1a1at0T CBOOOJ0M TOPU30OHTAIBHBIX IEPEMEIICHUN 1 TOBOPOTA
Ha OTIOPE, B CBA3H C TUM OHU MEPEAAIOT Ha CTOMKH TOJIBKO BEPTUKAIbHBIE YCHIINS.

[Tpu xecTKOM CONpPSDKEHUH OANKH CO CTOMKOW 00eCreuyMBaeTCs COBMECTHOCTh UX JAedopManuil u
NepeMEIIeHUH B y3JIe COTPSIKEHUSI U BOBMOXKHOCTD Tepeayll U3ru0aroiero MOMEHTa OT OaJIki Ha CTOMKY.
Takoil BapuaHT CTO€YHO-0AJIOUHOM CUCTEMBI HOCUT Ha3BaHWE paMbl WM PaMHOM KOHCTPYKIUH, a XKECTKUN
y3€J CONPSHKEHUS OaJTKU CO CTOMKOM — paMHOTO y3J1a.

CroeuyHo-0a10uHbIe KOHCTPYKIIMU BBITIOJHSIOT C PA3JIMYHBIM YHCIOM IIPOJIETOB U SIPYCOB (ITAXKEH).
Cucrema Hecylmux KOHCTPYKIMH 3/1aHUsI B BHUJI€ MHOTOMPOJIETHOW MU MHOTO3TAaXXHOW CTOEUHO-0aI04HOM
KOHCTPYKIMHU HAa3bIBACTCS KAPKACHOU CUCTEMOM.

Kapkac mnpezacraBifior co0oil cucTeMy, COCTOAILIYIO W3 CTEP’KHEBBIX HECYIIMX 3JIEMEHTOB —
BEPTUKAIbHBIX (KOJIOHH) ¥ TOPU3OHTAIIBHBIX 0aJIOK (puresnei), 00beIMHEHHBIX KECTKUMU FOPU30HTAIbHBIMU
JUCKAMH MEPEKPBITUN U CUCTEMOM BEPTUKAJIBHBIX CBS3EH.

Cucreme npucyllle 4YeTKOe pa3ziesieHue Ha HECYIUe U OrpaXaarolne KOHCTpykiun. Hecymuii octoB
(KOJIOHHBI, PUTeIH U AUCKH NEPEKPHITHI) BOCIIPUHUMAET BCE HArPY3KH, @ HAPY>KHbIE CTEHBI BBIIIOJIHSAIOT POJIb
OTpaKJAIOIINX KOHCTPYKIIMM, MHOTJIa BOCIIpUHUMAsl COOCTBEHHBIN BeC (CaMOHECYIIHE CTEHbI). JTO JaeT
BO3MOXHOCTh MPUMEHATh MaTepHallbl IPOYHbIE U KECTKUE — JJIsl HECYILIUX 3JIEMEHTOB Kapkaca, U TeIjo —
3BYKOM3OJISIIUOHHBIE MaTepuaibl — s orpaxjaaronux. Mcrnonb3oBanue BbICOKOI(PPEKTUBHBIX MAaTEPHUAJIOB
MO3BOJISIET JOOUTHCS CHIKEHHE Beca 3[aHMsl, YTO TOJIOKUTEIBHO CKa3bIBACTCSl HA CTATUYECKUX CBOMCTBaxX
3/1aHHUSL.

KapkacHas cucreMa ¢ MpoCTpaHCTBEHHBIM PaMHBIM KapKacoM HPHUMEHSETCS MPEHMYIIECTBEHHO B
CTPOUTENbCTBE MHOTOATAKHBIX CEHCMOCTOMKUX 3aHH, BRICOTON 0O0JIee IEBATH ITAKEH, a TAK)KE B OOBIYHBIX
YCIIOBUSAX CTPOUTENHCTBA MPU HAIUYMH COOTBETCTBYIOIIEH MTPOU3BOJICTBEHHON Oa3bl.

KapkacHasi cuctemMa - OCHOBHasi B CTPOMTENbCTBE OOIIECTBEHHBIX M MPOMBIIUICHHBIX 3/1aHui. B
KHWIUILHOM CTPOUTEIBCTBE 0OBEM €€ IPUMEHEHH JO HEIABHETO BPEMEHH ObLT OTpaHUYEH.

OcHoBa IPOTUBOMNOXKAPHBIX TPEOOBAHU MTPU MPOSKTUPOBAHUN KUJIBIX 34aHUN — IOCIE0BATEIBHOE
CO3/IaHM€ BEPTUKAIBHBIX IpPErpaj OrHI0 — OpaHaMay’poB. B coOpyXeHuMM KapKacHOro THIA CO3/IaHHUE
OpaHIMay’pOB BEJIOCh IO BCTPAMBAHUIO MEXKIy KOJOHHAMU HECTOpPaeMbIX BEPTUKAIBHBIX Iuadparm
KecTKocTH. Takum o0Opa3oM, 3apaHee OrpaHHMYMBAJINCh BO3MOXKHOCTH IPOCTPAHCTBEHHOW IUIAHHUPOBKH,
OCHOBHOTO IPEUMYIIECTBA KAPKACHBIX CUCTEM.

Cucrempl EPEKPBITHNA C IPEBHOCTU MPOECKTHUPOBAINCH U3 CTEPEOTUIIHOIO NMOAXONAa K KOMIIOHOBKE
0aJOYHOM KIJIETKH, T.€. COCTOSIM W3 Oanok (purenei) M HacTwia, TaKk KOHCTPYKTHBHO pELIAIOTCS U
JIepEBSIHHbBIE MIEPEKPBITHA. 3aTeM MOSBIISIIOTCA )KeI1e300€TOHHbIE peOPHUCThIE IUIUThI IEPEKPBITUS, B KOTOPBIX
9TOT MOAXOJ YK€ CIUT B OJUH KOHCTPYKTHBHBIA 31eMeHT. [losiBUBIIMECA MO3JHEE IUIOCKUE ITyCTOTHBIE
IUIUTBI IEPEKPBITHN — SIBJIFOTCS] 3HAYUTEIIBHBIM IIAIrOM B IPOEKTUPOBAHUM CUCTEM 3AAHUKA HOBOTO TUIIA.

B MHIyCTpHanbHBIX JKUJIBIX 34AHUSAX, B CPABHEHUU C TPAJULMOHHBIMU COOPYKEHUSMHU, UMEBILIUMHU
CMEIIaHHbIE MOKPBITUS, BKJIIOUABLIME (pparMeHTbl AEPEBSHHBIX MEPEKPBITUI, FOPU30OHTAIbHbIE HECYIIHE
KOHCTPYKLIMU BIIEPBbI€ HAUMHAIOT BBIMOJHATH POJb «JHadparM >KECTKOCTU», KPOME TOTO, MEPEKPbITHS
BOCIPUHMMAIOT TOPU30HTAJIbHBIE HArpy3KU U BO3JEUCTBUS (BETPOBBIE, CEHCMUYECKUE U Jp.) U MEpeaaroT
YCHJIUSA OT 3TUX BO3JEHCTBUI Ha BEPTUKAIbHBIE KOHCTPYKIIUH.

Ilepeqaya TOpPU3OHTAIBHBIX HArpy30K U BO3ACHCTBUM OCYIIECTBISETCS JBOSAKO: JIMOO ¢
pacripesielieHIeM HMX Ha BCE BEpPTHKAJIbHbIE KOHCTPYKLMHU 3/aHMs, JMOO Ha OTIENbHBbIE CIElUalbHbIE
BEPTUKAJIbHBIE 3JIEMEHTBI KECTKOCTH (CTEHBI, IuadparMbl *KECTKOCTH, pelleTyaThle BETPOBbIE CBS3U WM
CTBOJIBI )K€CTKOCTH). IHAyCTpHaNbHBIN TUII 31aHUI TPEJOCTABIISET U MPOMEXKYTOUHbIE PELICHUS — Iepeaaya
Harpy3kd BO3MOXKHA C PAacCHpelelIeHHEM TOPU30HTAIBHBIX HArpy30K B Pa3jINYHBIX IPOMOPLUAX MEXKIY
3JIEMEHTAaMU )KECTKOCTU M KOHCTPYKLHUSAMH, paOOTAIOLUIMMH HA BOCIIPUSATHE BEPTUKAIBHBIX HAIPY30K.

Kapxkacbl, mpuMeHsieMble B I'PaX/1aHCKOM CTPOUTENHCTBE, MOKHO KJIacCU(UIIMPOBATH 10 CIEAYIOIINM
MIPU3HAKaM:

ITo xapakTepy cTaTu4eckoi pabOTHI:



- paMHbIE — C JKECTKUM COEAMHEHHEM HECYIMX D3JIEMEHTOB (KOJOHHBI, PUrelM) B Yy3/aX B
OpTOTOHAJIBHBIX HAIpaBJIIEHUAX IUlaHa 34aHud. Kapkac BocIpMHMMAaeT BCE BEPTUKAIbHBIE M BCE
rOpU30HTaJIbHBIE Harpy3ku. Kapkac, cocrosiimmii U3 MONEPEYHbIX U MPOJOJBHBIX paM (paMHBIN Kapkac),
o0ajaeT MPOCTPAHCTBEHHON MKECTKOCTBIO: €ro JaeopMalud IOJ BIMSHUEM CHIOBBIX BO3ICHCTBUI
MUHUMAaJbHbl W HE HapylIalT 3KCILIyaTallMOHHBIX KadyecTB 37aHMs. PaMHble KapKacHbIE CHUCTEMBI
PEKOMEHAYETCSI IPUMEHSATD JJIS1 MAJIOATAKHBIX 3JaHUM.

- PaMHO-CBSI3€BbI€ — C JKECTKUM COEJIMHEHUEM B y3JlaX KOJIOHH U pUTejeil B OJJHOM HallpaBiICHUU
IUlaHa 370aHus  (CO3JaHME paMHBIX KOHCTPYKLUH) M BEPTUKAIbHBIMU CBA3SIMH, DPACCTaBICHHBIMU B
NEPIEeHIUKYJIIPHOM HalpaBJIeHUM paMaM Kapkaca. CBS3sIMU CIIy)KaT CTEP)KHEBBIE JIEMEHTHI (KPECTOBBIE,
MOpTajJbHbIE) WIA CTEHOBBIE JuadparMbl, COCAUHSIOIIME COCEOHHE psJibl KOJOHH. BepTukanbHble U
FOPU30HTAJIbHBIE HArpy3KH BOCIIPMHUMAIOTCS paMaMM KapKaca M BEPTUKAJIbHBIMU IHJIOHAMU KECTKUX
cBs3eil. PaMHO-CBsI3€BbIE KapKacHbIE CUCTEMBbI PEKOMEHIYETCSl MPUMEHSTh, €CJIM HEOOXOIUMO COKPATUTh
KOJIMYECTBO uadparM *KeCTKOCTH, TpeOYeMBbIX JJIsl BOCIPUSTHS TOPU3OHTAIBHBIX HArPY30K.

- CBA3EBBIE — OTJIMYAIOTCSI IPOCTOTON KOHCTPYKTUBHOTO PELIEHUSI COETUHEHUI KOJIOHH C PUTEIsIMHU,
Jaroliee MOJBMKHOE (IIapHUpHOE) 3akperuieHue. Kapkac (KOJOHHBI, pUTeaN) BOCIHPUHUMAET TOJIBKO
BEpPTUKaJIbHbIE HATPY3KH.

I'opuzoHTanbHBIE YCUIIHS ITEPENAIOT HA CBSI3U XKECTKOCTHU — S/pa )KECTKOCTH, BEpPTUKAIbHbIE TIHIIOHBI,
CTepXHEBble 31eMeHThl. Kapkac ¢ HIapHUPHBIMU CONPSHKEHUSIMH TMPOCTPAHCTBEHHON MKECTKOCTBIO HE
obnanaet. J{ns ee oOecnieueHus: BBOJATCS CHElMaIbHbIe KOHCTPYKLUN BEPTHUKAIbHBIX CBsizel. B kauecTBe
CBsI3e MOTYT OBITh MCIOJIb30BaHBI OTJIENbHBIE CTEHBI (IHMadparmMbl KECTKOCTH), pamMbl, pacKocsl U jap. B
paMHBIX U CBSI3€BBIX KapKacax TOpPU3OHTAJIBHBIMH JAuadparMamMu >KECTKOCTH CIY)KAaT KOHCTPYKIIHMH
MIEPEKPBITHI.



