201900378 Al

(19)

(12)

(43)

(22)

EBpa3unckoe @) 201900378 13 Al

naTeHTHoOe
Be4OMCTBO

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

[ata ny6nvkaLmm 3aseku (51) Int. Cl. E04F 13/072 (2006.01)
2020.10.01 EO04F 13/24 (2006.01)
[aTa nogaun 3asBku

2019.06.11

(54) CHUCTEMA HABECHOI'O ®ACAJIA C LHIMPOKO®OPMATHBIMHU 9JIEMEHTAMMU
OBJIMIIOBKHU

(96) 2019/EA/0058 (BY) 2019.06.11 (72) Waobperatens:

(71) 3assurens: CocynkeBud Anapeii JleoHua0BUY,
COBMECTHOE OBHIECTBO Yerunenko IMUTpuii AHATOIbeBHY
C OTPAHUYEHHOM (BY)
OTBETCTBEHHOCTBIO (T4) npencrasnrens:
" " :

AJIOMHHTEXHO" (BY) BbeasieBa E.H., beasieB C.B., Canera
JLJI. (BY)
(57) 3asBiaseMoe I/I306peTeHI/Ie OTHOCHUTCA K Hqu)I/IHI)HLIM CUCTEMaM HaBCCHOI'O (paca/:[a C HIPIpOKOCbOpMaTHLIMI/I

OONMIIOBOYHBIMH IUTHTAMH M MOXET OBITh HCIIOJIB30BAaHO IJISI MOHTAXa BEHTHIMPYEMOTO HaBeCHOTo (acania
1 OONHIIOBOK 3aHHH M COOPYXCHUH, B TOM HYHCIE, CO CIEIU(PHISCKUMH TPYIHOBBITOTHUMBIMU PacKIagKaMH
IMPOKO(OPMATHBIX OOMHMIIOBOYHBIX IUTHT. CHcTeMa HaBECHOTO Qacama COACPKHT MHOXKECTBO BEPTHUKAIBHBIX
HaIpaBIISIONINX, 00pa3yloMNX Hecymuil Kapkac, 1 MHOXKECTBO IIMPOKO(OPMATHBIX 3IIEMEHTOB OOIHIIOBKY (acasa,
3a()MKCHPOBAHHBIX HAa HECYNIEM KapKace C IOMOINBIO CPEACTB KpeIUleHHWs. B cocTaB cpencTB KpemIeHHs
JOTIOJTHUTENBHO BXOAUT MHOXkecTBO mpoduieii (10) kpemnenus. Kaxapiii npoduns (10) KperieHuss COCTOUT U3
BBIIIOJTHEHHBIX 3201HO niepBoi (1) 1 BTOpoii (2) mapaisienbHbIX MOJIOK U CBS3BIBAIOLICH UX COCOMHUTEIBHOM IOIKH
(3). [lepBas monka (1) cHaGkeHa TPOAOIBEHBIM KOHCTPYKTHBHBIM 3a11enioM (4), hOpMHUPYIOLIMM HANTPaBIISAIONIANA KaHAT
(6), B xoTOpoM (hpoHTanbHAs nonKa (14, 15, 16, 20, 21, 22) BepTHKaIbHOTO Hanpasistomero npodus (11, 12,13, 17,
18, 19) MmoxeT OBITH pa3MelIeHa C BO3MOXKHOCTBIO CBOOOHOTO BO3BPATHO-IIOCTYNATEIFHOTO IIEPEMEIICHHS PO
(10) xperuteHUs] OTHOCUTENFHO BepTHKaIbHOrO mpodumist (11, 12, 13, 17, 18, 19) B BepTUKaJIFHOM HaIpaBICHUU.
Bropas nonka (2) npeaHa3HadeHa Ui CBA3M HEMOCPEICTBEHHO HITH MTOCPEACTBOM MPOMEKYTOUHBIX KOHCTPYKTHBHBIX
JNIEMEHTOB C 3JeMeHTOM (23) oOMUIOBKM U ero (uKcauuy IO OTHOLICHHIO K Hell. Beicora k coenuuuTenbHOM
noJikH (3) COOTBETCTBYET pa3MepaMm CBs3aHHbIX ¢ npoduieM (10) KperieHus! KOHCTPYKTUBHBIX SJIEMEHTOB HAaBECHOTO
¢acana. Kaxnapiii npodunp (10) KpereHus: yCTaHOBIEH C pa3MEIICHHEM B €ro BepTUKAIbHOM HAIPaBIIIONIEM
kaHaine (6) ¢ppoHTansHbIX nojiok (14, 15, 16, 20, 21, 22) qByX CMEXHBIX B BEPTHKAJILHOM HANPABICHUH OTPE3KOB
BEPTUKAJBHBIX Hanpasisitonmx npodueit (11, 12, 13, 17, 18, 19) u xécTko 3ahMKCUPOBAH 10 OTHOIICHHUIO K OTHOMY
U3 YKa3aHHBIX OTPE3KOB MpoduIei.

IV  8L£00610¢



201900378 Al

IV  8L£00610¢



E 04 B 1/24
CucTeMa HaBecHOTo (pacaaa ¢ MHPOKOGPOPMATHEIMH IIEMEHTAMH 00JIHIOBKH

3asBseMoe H300peTEHHe OTHOCHTCS K CTPOMTENBCTBY, B JaCTHOCTH K PO HIBHEIM

crcTeMaM HABeCHOro (acaja, TIPEXAe BCEro, K MPOGHIbHBIM CHCTEMaM HAaBECHOTO dacana ¢

mHpokodOPMATHEIME OOTHIIOBOYHBIMH  THTAMH (oneMeHTaM¥ OOJMIIOBKH), U MOXET OBITh

MCIIONB30BAHO UL MOHT@XAa BEHTHIMPYEMOTO HaBECHOro ¢acana H OONMUIOBOK 3/IaHHH M

COOpYXEHHH, B TOM WYHCIE, €O crierdUYECKUMH  TPYJHOBBIOJHUMBIMH  PacKJIa/IKaMH
MHpOKOGOpMATHBIX OOIHLOBOYHBIX ILTHT.

HaBecHo# BeHTHIMpYeMbIH (acan MPEACTaBISCT coboil cHCTEMY, COCTOAILNYIO H3
3IEMEHTOB OOJHMIOBKH (Jaee IO TEKCTy MOryT YNOMHHATBCHA TaKkKe Kak, 00JTMIIOBOYHBIH
MaTepraj, OONTHIOBOYHA] IUIHTA WA 06 THIOBOYHBIH 31EMEHT), OOBIMHO BBHITOJHEHHBIX B BHIC
ILTAT, TOAOGNHMIIOBOYHON KOHCTPYKUMH M CJI0S  TEINIOHM3OJIALHH. [Ipu 3TOM 3JIEMCHTHI
OGJIMIOBKH KPENATCA K HECyIUed CTCHE TaKAM 06pa3oM, 4ToGbl MeXTy OOIMLOBKOH M CIOEM
TeIToM30NaMA 00pa3oBajach BEHTHIMpyeMas BO3AYIIHAK npocnoiika. [lox jecTBHEM
ecTeCTBEHHOM TATH BO3TyXa B Ipocioiike obpasyercs BO3/YIIHBIH OTOK HANPABJIECHHBIH CHA3Y
BBEPX, CIIOCOGCTBYIOIIHH YIAICHHIO BJIard M3 KOHCTPYKIMH. Mono6nuoBoYHass KOHCTPYKIHS
BeHTHIHpyeMOro (acama OOBIMHO  COCTOHT U3 KPOHINTEHHOB, ~KOTOpbIE  KpEIATCH
HETIOCPEJCTBEHHO K Hecymiell KOHCTPYKIHH (cTeHe WM TEPEKPBITHIO), M HECYIMX
BEPTUKAILHBIX HAMPABIIOMMX npodunell (Hasee MO TEKCTY MOTYT Takke YIOMHHATBCH KaK
HanpapJAIoLMe NPOQHIN), YCTAHABIMBACMBIX Ha KPOHINTEHHBI, K KOTOPHIM C TMOMOIIBIO
CHENMATBHBIX KPEMEXHBIX 3JEMEHTOB NPHKPEIIACTCA o6mmoBouHbi Marepuan [1]. [mnHa
BEPTHKAIbHBIX HAIPaBIIAIOMINX npoduiel ONpeneNseTcs CTaTHIECKAM pacuéToM Ha IPOYHOCTD
U KECTKOCTh C YUETOM BETPOBBIX, BECOBBIX M TONIOJEHBIX HArpy3oKk H Ha MPaKTHKE OOBIYHO
umeet pasmep 3,0 - 3,6 M, Kax [U1s paspe3HOf CXEMBI, TaK M UL Hepaspe3HO! CXeMbI MOHTaKa.
K mupoxodopMaTHbIM 3IEMCHTaM OGJIHIIOBKH MOXKHO OTHECTH, B YaCTHOCTH, ¢$u6pOLIEMEHTHBIC

mwiaTs! n HPL naseny (JlaMHHAT BBICOKOTO AaBJieHns) ¢ rabapUTHBIMHA pasMepaMH 3000x1500
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MM M Bemme. B obmem ciydae, «IIMPOKOGOPMATHEIC IIEMEHTBI OO/HIIOBKU» B CMBICTIE
H300peTeHHs] BKIIOYAIOT BCE M3BECTHBIE 3JEMEHTHI OOMMIOBKM pasmepoM oT 2500x1200 M,
TAK)Xe YIIOMHHAEMbIE B YPOBHE TEXHUKH, KaK «KPYITHOPa3sMEPHEIEY, «KPYNHO(QOpPMATHbIE» U T.IL.,
KOTOpHIE WM TP BEPTHKATGHOM, M TPH TOPH3OHTAIBHOM HX OpHEHTAIMH Ha 3JaHuH OyxyT
PaccMaTpUBaTLCA KaK «IIUPOKOoQopMaTHbIe». TIpH 3ToM pasMephl IIMPOKOGOPMATHBIX JIEMEHTOB
OONMMIOBKM W JUIMHA BEPTHKAIBHBIX HANpABILIONMX Hpoduied  (IocienoBaTeIbHO
YCTAHOBJIEHHBIX B BEPTHKAIBHOM HAIPaBICHHH OTPE3KOB BEPTHKATHBIX MPOGHIIEH) ONpPeNeNIoT
PAI OCOGEHHOCTEN HABECKH TAaKMX 3JIEMEHTOB IIPH MOHTA&XE CHCTEMBI HaBecHOro ¢acana. Tax,
pasMephbl IUIMT MOTYT NPEBHINATh [UIHHY OTPE3KOB BEPTHKAIBHBIX HECYIIMX HAMPABJLTOLIAX
npoduneii, 06yCIOBIEHHYIO CTAaTHIECKMM pacuéToM. KpoMe Toro, B CBA3M C apXHUTEKTyPHbIMH
0COGEHHOCTSMH 3/IaHHs MOXET IOTPeGOBATHCS CMEIIEHHE IEMEHTOB OOJIMIIOBKH OTHOCHTENIBHO
HaIpaBJIAIoWEro NpoGuiIs, a TAKKe MAaXMaTHOE PACIONIOKCHHE MM CIIOKHOE MX YCpelOBaHHE,
CBA3aHHOE C JKeJIaHHEM apXMTEKTOPOB MPUIATH 31aHHMIO HEIOBTOPUMBIH BHELIHUH OOIHK.

B To e Bpems, BBHAy TOTO, YTO BEPTHKAIbHbIE HaNpaBisiomue Mpoduim
TIO/IBEPraloTCs B Tpollecce OIKCIUTyaTalldM pasiMYHbIM JAepopMauusM, B TOM 4YHCIEC H
TEMIEPaTYpPHBIM, TO OOIIENPHHATHIM SABISETCA ClEAyIOLlee INpPaBHIO HABECKH 3JICMCHTOB
OGIMIIOBKH; OJMH 3JIEMEHT OOJIHLOBKY (OIHA [UIMTa) — OJHA HAIPABJAIOMmAd. DTO 3HAYUT, YTO
KaXIbIH 37IeMEHT 0GIMIIOBKH JO/DKEH LIETMKOM KPEMUTHCS TOJIBKO K OJHOHM HANpaBJIsIoOLled BO
n3beaHHe  pAacTPeCKMBAaHMsA  MaTephala  dJeMEHTa  OONMUOBKM  moj  JACHCTBHEM
SKCILTYaTAllAOHHBIX M TeMIIEPaTyPHBIX AedopManuil 1 NEpPEMEIIeHHA ABYX COCEHHX OTPE3KOB
Hanpasisomux. Kpome Toro, Ha dacane 34aHHs 3JE€MEHTHl OONMIOBKY (IUTHTEI) MOTYT HMETh
PasIHUHYl0 OpHeHTalumio. Hampumep, pacrmojarateCs TONBKO BEPTHKAIBHO MM  TOJBKO
FOPH30HTANBHO, IO HAKIOHOM K TOPH3OHTATbHOH TLIOCKOCTH, HIIA B Pa3/IMYHBIX KOMOHHAIMAX
YKa3aHHBIX CHOCOGOB. JTO TaKKe BHOCHT ONpPEACNEHHBIE CIOXHOCTH B HaBECKy
IEPOKOGOPMATHEIX 3EMEHTOB OONHMIOBKA B CHCTEMAaX HABECHBIX (acaJoB W3BECTHBIX

KOHCTPYKIHH.



XapakTepHO# OCOGEHHOCTBIO HEKOTOPHIX OONHIIOBOYHBIX MATCPHANOB, HAIPHMED
TaKMX KaK TUTATH 13 GuOpolemMeHTa, BIAETCA OCTATOYHO YaCThIH MIar KpeIUICHHA K HECYIIIM
HATpPAB/LIOKM TPOYHIAM B 32BHCHMOCTH OT HOPMAaTHBHOTO 3HATICHMS BETPOBOH HArpysku
COTNIaCHO pEKOMEHJauusm npousBomutesiell. CTaHIapTHBIA [MAr KpEMICHAd IUIHMT M3
dubponementa cocrasnser 400 MM. B pernonax ¢ 09€Hb BBICOKMM 3HAYCHHCM HOPMAaTHBHOH
BETPOBON HArpy3KH INar KPEIICHHs MOXET COKpaTHThCA 10 300 Mm. B cBs3u ¢ 3THM, 4TOOBI
COKPATHTh CTOMMOCTH MOJKOHCTPYKIHH, TMOMHMO BEPTHKAIBHBIX HANPABJIAIONIAX npodune
IIPHMEHSIOT ¥ ropu3oHTaNbHbIE. [Ilar BepTHKATBHBIX HANPaB/IAIOMHAX OCTACTCH 600 - 800 MM, a
Kperuienre (GpUOPONEMEHTHON IUIMTHI IPOUCXOAUT B TOPH3OHTAJILHBIC npodunu (06BYHO, TaK
HasblBaeMbll, omera-nmpodwms). B ciydae, ecam 10 peKOMCHAAHAM IIPOU3BOAUTENEH
JONyCKaeTcsi NPMMEHATh [ar KperUleHHs TUIHTHBIX MAaTepHaloB 500 - 600 MM ¥ BslIeE,
OG/IHIIOBOYHBIE ODJIEMEHThI KpEMATCs TONBKO K BEPTHKAILHBIM HAIpPABISIOMHMM, KOTOPBIC
YCTAHOBJIEHbl C [IaroM, paBHBIM DEKOMEHIyeMOMY IIary KpeIUICHHs ILTHT. Tako#t cmocob
KpEIICHHS XapaKTePeH U1 BEPTHKATILHO PacIIONOKEHHBIX IEMEHTOB OOJTHIIOBKH.

TpaauIHOHHO MPHMEHSIOTCS HAIPABIIAIOLINE npouIA IS HaBEIIMBAHHMS HABECHOH
dacanmolt cmcTemsl, HMeromme T-oGpasHoe WM KopoO4aToe CEYCHHE C IOJIKaMH,
TIpeHa3HAYCHHBIME U KPEIUICHAS 3NIEMEHTOB OGJIMIIOBKH, B TOM YHCIIE, C HUCIIOIb30BaHAEM
KJIIMMEPOB H T.IL. CPEACTB QHKCALMH, a TAKKe CIENHUATBHBIX npodunelt KperIeHUs ICMEHTOB
OOJTUIIOBKH.

B nauboniee mpocTeHInuX CIydasX Ui KPEIUICHHS JJIEMEHTOB O6JIMIIOBKH K TIOJIKaM
HAIPABISIONIETO MPOGHIIIA HCTONB3YIOT TONBKO KPENEXHBIC HICIHI, B YaCTHOCTH, 3aKJIENKH C
BTyJKamMH. Tak, M3BECTHBI CHCTEMBI HABECHBIX dacanos ¢ MHPOKOGOPMATHEIMH I/IEMEHTAMH
OOJIMIIOBKH, COJAEPXKAIIME MHOXECTBO OTPE3KOB BEPTHKATBHBIX HAIPABJIAOIINX npodmiei
3aJaHHOM IUIMHBI, YCTAHOBJIEHHBIX C 3a/aHHBIM INAaroM B TOPHU3OHTATLHOM HANpaBleHHH C
o6pa3oBaHMEM HECYNIEro Kapkaca, M MHOXCCTBO  3JIEMCHTOB obnunoBku  dacana,

3a¢)I/IKCI/Ip0BaHHBIX Ha HecyHIIeM Kapkace C MOMOILBIO CPEJCTB KPEIICHHA, BBITNIOJIHEHHBIX B
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BHJIE KPENEKHBIX H3JIEMHMHA — 3aKJIETIOK C BTYJIKaMH [2]. Tpu omMcaHWM THX CHCTEM HABECHBIX
dacamoB C HCHONH30BAHMEM B KaYECTBE JJICMCHTOB OONHIIOBKH  KPYMHOGOPMATHBIX
(HpoKoGOPMATHBIX) METAIAYECKHX JIMCTOBBIX IUIMT YKasaH H OCHOBHOM HEHOCTaTOK -
M3MEHEHHE Pa3MepoB MOJ JICHCTBHEM BHEIIHUX TEMICPaTyp. Jlns KoMIeHcallu¥ TETIOBOTo
pacCIIMpeHHs NpH OTOM NpeAIaraetcs BBIIOJHATH B ILUMTAX OBATLHBIC OTBEPCTHA I101
Kpenéxuple u3znennsd. OIHAKO 3TO CHIDKACT F€PMETHIHOCTE NMOBEPXHOCTH o6mumoBku. Kpome
3TOr0, HAJIMYME TOJBKO BEPTUKAIBHBIX HANIPaBJIAIOIIMX npoduneii B NOXOOIHLOBOYHOH
KOHCTpYKIHMH (HecymieM Kapkace) OOecmedyMBacT BO3MOXKHOCTL TOJIBKO BEPTHKAILHOH
OpHEHTALMH JIEMEHTOB OOJIHIIOBKH.

Kak ysxe 6bUI0 YIOMSHYTO BBIIIE, B H3BECTHBIX CHCTCMaX HABECHBIX ¢acazoB ¢ 6onee
CITOHOM KOHCTPYKIHMEH HeCyIIero Kapkaca B €r0 COCTaB KpoMe BEPTHKANIBHBIX HANPABIISIONINX
npoduieil BXOAAT TaKXkKe TOPU3OHTAIBHBIC HANPAB/ITIOMHIE npoduH, KOTOPBIE YCTAHOBIIEHBI C
3a7aHHBIM [IArOM B BEPTHKAIbHOM HanpasieHuH. Cpe/icTBa KPEIUICHHS JIEMEHTOB OGJIUIIOBKH
B TAKWMX CHUCTEMaX AHAJIOTMYHBl ONMCAHHBIM JUIA CHCTeM C TOJBKO BEPTHKAIBHBLIMU
HaIpaBJIIOIHMH.

VI3BeCTHBI TAKKe CHCTEMBI HaBECHBIX (acaloB, B KOTOPBIX A KPEIUICHAS 3ICMCHTOB
OGHIOBKM Ha HANpaBIAIOIMX HECYIIEro Kapkaca HCHOIB3YIOT CHeHHAIbHbIC npodum
pa3MYHON KOHCTPYKIHMH. Tax, H3BECTEH Z-o6pasHsiif mpoduis Kpemnenns [3] oxHa U3 TMOJOK
KOTOPOTO BBITIOJHEHA C BO3MOXHOCTBIO CONPKEHHS C HANpPaB/LTIOMIM npoduIeM HaBECHOTO
BEHTHIMpPyeMOro (acajia, a BTOpas ¢ BO3MOXKHOCTBIO CONPSIKCHHA € SIEMCHTAMH 06IUIIOBKH
HAaBECHOro BeHTHWIHpyeMoro dacana. Takue MPOGUIH KPEIICHHS MOTYT OBITH MCIIOJIB30BAHBI B
CHCTEMaX HaBecHBIX (hacaoB ¢ MOOOH cxemoi (paspe3nast/Hepa3pe3Has) MOHTaKa
HANpaBISIOIMX Ui KPEIUICHHSA 3JIEMEHTOB OGJIMIIOBKM MAQJBIX H CPEOHHX pa3MepoB C
ONpE/IENEHHON OpHEHTAUMeH TaKHX JJIEMEHTOB o6MMIOBKA Ha ¢acane B BEPTHKAIBHOH
iockoctd. OnHAaKo Takue MpodHIM KpeIUieHHs He 00ecredrBaiOT BO3MOXHOCTH KpETUICHHS

IUpOKOGOPMATHEIX  SNIEMEHTOB  OOJMIIOBKH (pasmepoM 3000x1500 MM H bonee) ¢
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COOMIOIEHMEM BCEX TEXHHUYECKHMX TpeOOBaHWM K MOHTaXY HaBECHOIO dacaga ¥ K ero
TEXHWYECKMM XapaKTEPHCTHKaM, @ TakKe BO3MOXKHOCTh H3MCHCHMA OPHEHTAlMH HacTH
3EMEHTOB OOJHIOBKA B IPOHM3BOJEHOM MOpAAKEe. OTO OOYCIOBJCHO TEM, 4TO MpH
HCITOE30BAHHH B KAUECTBE IEMEHTOB OO/THIIOBKY MAPOKO(OPMATHBIX [UIAT HIH MaHENeH:

- MX pasMephl MOTYT NPEBHINIATE Pa3Mepsl (THHY OTPE3KOB) HECYIIMX BEPTHKATBHBIX
HanpaBIsIoMux (0OBMHO JUIMHA OTPE3KOB HANPABIAIONIMX COCTaBLICT 3000-3600 MmMm), u
MKcalUs OJHOTO 3NeMeHTa OOIMLOBKM IO OTHOMICHHIO K PasHBIM IO BEPTHKAIA OTpE3KaM
pa3pe3Hol HANPABISIONMEH IPUBOJMT K NOBBIIEHHUIO HArPY30K M Ha SIIEMCHT OOJINLIOBKH, U Ha
HaIpapJIAIOIIHeE;

- CMEILICHHEe JJIEMEHTOB OOJHMIIOBKM OTHOCHTEJIBHO BEPTHKATBHOTO HAIPABJIAIOMIETO
npoduA, a TAKKE CIOKHOE MX depe/oBaHHe, CBA3AHHBIC C apXHTCKTYPHBIMA 0COOEHHOCTAMH
371aHHsA, IPUBOIAT K HEBO3MOXKHOCTH HAIEKHOH (UKCALMHA NEMEHTOB OOJIIIOBKH.

C y4éroM YNOMSHYTHIX BBIIE OCOGEHHOCTEH, MHUpOKOYOPMATHEIE  3JIEMEHTHI
0GJIALOBKY OGBIYHO KPEIAT, KaK GBUIO YIOMAHYTO BBIIIE, HEMOCPEACTBEHHO MO OTHOMICHHIO K
paGouMM TMONKaM HANpaBJAIOMKUX MpodHIelt MOCPEACTBOM 3aKJIENOK (BUAMMOE KpEIUICHHE).
Tlpu 5TOM UIs COGITIOCHHs TPeOOBaHMA K IIary KpeIIeHHs 3/IEMEHTOB OONMIIOBKA B CHCTEMaX
HaBeCHBIX (acaloB ONOJHHTENLHO YCTaHABIMBAIOT TOPU3OHTATBHBIC npoduiM, W KpEmAT
3IeMEHTHI OOMIIOBKY TAKKE ¥ 110 OTHOLICHHIO K HUM.

3BecTHB TAKKe CHCTEMBI HAaBeCHBIX (acaloB €O  CKPBITBIM  KPCIICHUCM
KPYNHOGOPMATHBIX KEpaMOrpaHUTHBIX IUIMT pasMEpoOM BIoTh o 1200 x 2400 mm [4], B
KOTOPHIX ~ [PENyCMOTPEHO  HCIOJIb30BaHHE KpynHOGOPMATHBIX ~ ILTMT, ~ CHAOXKEHHBIX
COGCTBEHHBIM KapKacoM, NpPH INOMOIMM KOTOPOTO MPOMCXOMHT KPEIICHUE IUTATHl HA
moncucTeMy Kapkaca HasecHoro ¢acana (Ha BEpTHKaIbHBIC U, TIPH HEOOXOAMMOCTH,
ropu3oHTaNbHBE Hanpassiomue). Takue pelleHdd AOCTATOMHO MaTepualoéMKH U He

103BONSIOT (HKCHpOBATh cTaHAapTHEIE (63 COBGCTBEHHOTO Kapkaca) IUTMTHI M NMaHeny. Takke
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He ONMCaHa BO3MOXHOCTh KPCIUICHHA OOJNHMIIOBOYHBIX  SJIEMEHTOB € pasMepamu,
npepsimaromuMu 1200 x 2400 Mm.

[To COBOKYNHOCTH OOLIMX TEXHWYECKHX TNPH3HAKOB B KadCCTBC pOTOTHIA A
sagBIIsieMOil CHCTEMb HaBecHOro dacaza ¢ MHPOKOYOPMATHBIMA IICMEHTAMHU OOTUIIOBKH
BHIOpaHa YMOMSHYTad BBIIE CHCTEMa HABECHOTO acaga, B KOTOPOM MHPOKODOPMATHBIC
3IeMEHTH! OOJHMIOBKH 3adMKCHPOBAHBl Ha HECYLIEM Kapkace, COCTOAIICM H3 BEPTUKANIBHBIX
HecylmX npodueif, ¢ TOMOLIBIO KPENEKHBIX W3 — 3aKIIETOK C BTYJIKaMH [2].

TIpu 3ToM 3ajavelil M300PETCHHS ABIACTCA pa3paboTKa CHCTEMB! HABECHOTO ¢acana ¢
mypoxoGOpPMAaTHHIMH  dTIEMEHTaMHU OGJHIIOBKH, KOHCTPYKUHS KOTOpOH IO3BOJIHIA 651
HaBEINMBaTh HA Hecymmi Kapkac JHOOOH [UTHTHBIA WA JTUCTOBOM OOJMIIOBOYHBIN MaTepHvall
Gonmpmux GOPMATOB C BHAMMBIM MM HEBHIMMBIM KPCILUICHHEM C MPOU3BOJILHON OpHEHTALHEH
T (JIACTOB) Ha dacaje B BEPTUKAIBHOMH MIOCKOCTH IPH HCIIONB30BaHUH B KQUECTBE HECYIIHX
BEPTHKAIBHBIX TpoduneH T-o6pa3sHBIX HAMpPaBJIIOINHX npoduneil WM HaNpaBAIOMHX
npoduredt kOpoGUATOro CeyeHHs C OTKPHITEIMU MOJKAMH, YCTAHOBJIEHHBIX 110 Pa3pe3sHOH MK
Hepa3pe3Hoi cxeMe, IPH MUHEMAJIBHOM Habope pa3HYHBIX HCIIONB3YEMBIX npoduneit. Takxe B
KauecTBE TEXHAYECKOTO  pe3ylbTara MOXHO  YIOMAHYTH BO3MOXHOCTh  YCTaHOBKH
mupokoopMaTHOH O6GMMIIOBOYHOM TIUIMTHl MM TaHelH, ORHOBPEMEHHO GU3HIECKH
PACIIONOXKEHHOH B TpefeNaX JBYX HAMpaBIAOMIHX npoduief, HO C BO3MOXHOCTBIO
HE3aBHCHMOTO IIepeMELleHHs OJHOr0 K3  HAalpaBIAIOMHKX npoduneil B HaNpaBICHUH
IIPOJIOIGHON OCH TP COXPAHEHHH BCEX TpebyeMbIx (YHKIHMH H XapaKTEepHCTHK, KaK
HAIPABJIAIOUX W OOTMIOBOYHBIX SJIEMCHTOB, TaK H cHCTEMBI HaBeCHOro ¢acaja B IIETIOM.

locTaBieHHas 3a[ada pelaeTcs, M TEXHHUYECKHEe pe3yJbTathl JOCTHUTAIOTCA B
sagBIIIEMOll CHCTeMe HaBecHoro (acama ¢ mupoKoGOPMaTHBIMH  SIEMEHTaMH 00IMIIOBKH,
colepaliell MHOXECTBO OTPE3KOB BEPTHKAIBHBIX HAIPaBIIAIOMKX NpoduIIeH 3a7laHHOM JUTHHBI
L, YCTAHOBJICHHBIX B Pacu¢THOM KOIMUCCTBE B BEPTHKAIBHOM HAIpaBJICHUH C dopMupOBaHHEM

BEPTHKAIBHBIX HaIpaBJLTIONIHX, pacnonoxceHHbe ¢ marom B B TOPHU30HTAILHOM HanpaBJICHHH C
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06pa3oBaHMEM HECYIIEro Kapkaca, W MHOXECTBO JJICMEHTOB o6muIoBKH (acana, MMEIOMHX
BRICOTY h ¥ mmpuHy b, 3adHKCHpOBAHHBIX HAa HECYIIEM KapKace C IOMOIUIBIO CPEACTB
KPEIIICHNS, BBIIOJHEHHBIX B BHJE KPENEXHBIX H3JICIHH. [MTocTaBneHHas 3amada pelacTcs U
TEXHHYECKHE PE3yNBTAThl IOCTHTAIOTCA 3a CYET TOTO, YTO 3asBiseMas CHCTEMa B COCTABC
CPENCTB  KPEIUICHHS  JIOTIOJIHMTENBHO ~ CONEPKHT — MHOXCCTBO npoduneii  KpeIUICHUs
MPOKO(YOPMATHEIX SIEMEHTOB OOMHMUOBKH, KX/IBIA M3 KOTOPBIX HMCET JUTHHY | ¥ COCTOHT U3
BLITIOMHEHHBIX 3a0JHO TEPBOH M BTOPOH NapaIeNbHBIX TMOJNOK M CBA3BIBAIOMEA KX
COC/IMHATEBHON TONKH. IIpy 3TOM IepBas NMOJKA, [0 MEHBIICH MEpe, Ha OJHOM H3 CBOMX
KOHIIOB CHAOYeHa TPO/IOTbHBIM KOHCTPYKTHBHEIM 3allerioM, (OpMHpYIOINM HanpaBJIAIOLINH
KaHAN, BHIIONHEHHBIA C BO3MOXKHOCTBIO pasMEIleHHd B HEM GpoHTANTBHON  IIOJIKH
BEPTHKAIBHOTO HANPABIMAIONIEr0 MPOGHIs HECYIero kapkaca ¢ BOIMOXKHOCTEIO cBOGOJHOTO
BO3BPATHO-TIOCTYNATEIBHOTO IEPEMEIEHHs IPOYHIA KPETUIEHHS OTHOCHTENIEHO BEPTHUKAJIBHOTO
npoduIs B BEPTHKAILHOM HamnpasjieHnH. BTopas moJika BEIOJHEHA ¢ BO3MOXKHOCTRIO CBSI3H C
»IEMEHTOM OG/IMIOBKH ¥ C BO3MOXHOCTHIO (DHKCALMM NO OTHOLIEHMIO K HEH yKasaHHOro
seMeHTa OGIMUOBKH. Bbicota k coenuHMTENnbHOM MONKA BbIOpaHa B COOTBETCTBHHM C
pasMepaMH CBSI3aHHBIX C MpoQuieM KpemIeHus KOHCTPYKTHUBHBIX 9JIEMEHTOB HaBECHOT'O
bacaga. Ilpu 5TOM Kaxabii NPOGHMIb KpEIUICHHs YCTAHOBICH C pasMCIICHHEM B €ro
BEPTHKATLHOM HAMPABISIONIEM KaHAIE BEPTHKAIBHBIX TONOK JABYX CMEKHBIX B BEPTHKALHOM
HaIPaBJICHHH OTPE3KOB BEPTHKAIBHBIX HaIIpaBJIﬂIOI;lII/IX npoduiel Hecymero kapkaca u xECTKO
3aUKCHPOBAH IO OTHONICHHIO K ONHOMY H3 YKa3aHHBIX OTpE3kOB npoduneit. Kaxusrit
EpokoOPMAaTHEI 3JEMEHT OONMIOBKHM CBS3aH CO BTOPOH MONKOM COOTBETCTBYIONIMX
npoduiell KpeIUIeHHA HEMOCPEACTBEHHO WM IOCPEICTBOM, IO MEHBIIIEH Mepe, OIHOro
POMEKYTOTHOTO KOHCTPYKTHBHOTO JJIEMEHT H KECTKO 3ad)MKCHPOBaH 110 OTHOIIEHHUIO K HEH.

Pacrio/ioKeHHe KOHCTPYKTHBHOTO 3alleNa, N0 MEHbIICH Mepe, Ha OJHOM M3 KOHIOB
BLITIOJHEHHOM C BO3MOXHOCTBIO CONPSDKEHHsS C BEPTHKATIGHBIM HANPABIITIOIIMM npodueM

1oJKM, oGecreunBaeT 3auenneHne MPOQHIs KPEIICHHA C OHOM M3 BEPTHKAJIBHBIX KPOMOK
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OIHO# M3 (POHTAIBHBIX MOJOK BEPTHKAIBHOTO HAIIPABIAIOMIETO npoduis ¢ GOpMHPOBaHHEM
KaHala, B IpPEJe]aX KOTOPOr0 MOXET H3MEHATBCH B3aUMHOC BEPTHKATLHOC TIOJIOKEHHE
3aKpEMUIEHHOTO Ha Tpoduie KPeIUICHHs 3NIEMCHTA OOJIMIIOBKM M OTpe3Ka BEPTHKAIBHOTO
HANPABJIIOLIEr0 NPOGHIIA, 10 OTHOIIEHHIO K KOTOPOMY npodwIb KpeIUIeHHs He 3apHKCHPOBaH,
KOMIIEHCHPY# TEIUIOBEIE W HHBIE NedopMali BEPTHKAILHOrO HANPABIIIOMICTO npodusa. Ilpu
3TOM 3aliel TpeayNpexaacT H3MEHEHHE B3aWMHOTO MOJOKCHHA npoduist KpeIueHHus (3EMEHTa
OGNHMIOBKA) H BEPTHKAIBHOTO HANPABIAIOLICTO npodmwis BO BCEX OCTAIBHBIX, KpOME
YIOMSIHYTOTO BBIIIE, HaNpPaBICHAAX. 10 0oOecmeyrBacT BO3MOXKHOCTH KpPEIUIEHHs OJHOTO
HPOKoGOPMATHOTO JIEMEHTA OOIHIOBKM HA JBYX CMEXKHBIX BEPTHKAIBHBIX OTPE3Kax OJHOTO
BEPTHKAILHOTO MPOQHIIS C YCIOBHBIM JICTICHUCM IIHPOKO(OPMATHOTO dJIeMeHTa OGNIHIIOBKY Ha
061aCTh «HETIOIBHXKHOTO KPEIUIEHH» H 00J1aCTh IOJBHKHOTO KPCILICHU).

B KOHTEKCTE 3aSBIEMOTO H30GPETEHHs «CBS3aHHBlE C MNPOQHIEM KpEILICHHA
KOHCTPYKTHBHBIE JJIEMEHTH HaBECHOro dacana» MOTryT MPENCTaBIATE coboif, B 4acTHOCTH,
TOPH30HTATbHBIE IIPOGHITH, H3BECTHBIC TAKXKE CHICLHATHCTAM, Kak «oMera-ipo¢umuy». Tak, npu
HCIIO/b30BAHWH B KOHCTPYKIMH HaBecHoro ¢acama ropH3OHTaIBHBIX npoduiieii, KoTopbie
JOTOTHATENGHO YCTaHABIMBAIOTCA B 001acTH, COOTBETCTBYIOLIEH 00NacTH «HEMOABHXHOTO
KperuieHus» (HENOCPEICTBEHHO Ha BEPTHKANBHON HANPABJIAIONIEH) ¥ 06MACTH «IOIBIXHOTO
KpeIUTEHHs» (Ha 3asiBAeMBIH IpoQuIb KpeIUieHus]) [IUPOKOPOPMATHOrO IEMEHTa OOJIMIIOBKH
¥ HMEIT pasIHYHYIO BBICOTY, BBICOTa K COSMHHTEEHON TONKA 3asBISEMOro TPOQHIs
KPEIUICHAs COOTBETCTBYET PasHOCTH BBICOT yINOMAHYTBIX TOPU3OHTAIBHBIX TPOGHICH.
BepTHKaIbHBIH HaIpaB/IAIOmIui npodune Talke OTHOCHTCS K «CBS3aHHBIM C npoduIeM
KPETLIEHHs. KOHCTPYKTHBHBIM 3JIEMEHTaM HaBECHOTO dacana». B aTom ciy4ae, BEICOTa npodus
KpeIUICHNs (BHICOTA K COeTMHUTEbHOH MOJIKK) BHIGHPAETCS, HCXOMS M3 BBICOTBI BEPTHKATIBHOTO
HANABJISIOMEro NPOoQWIs ¥ NPOCKTHOH BENHTHHBI OTHOCA 5/EMEHTOB OOJIMIIOBKH OT CTEHBI
sqanMs (TAakke C Y4ETOM TOJNIMHBI CIOS TEIUIOM3ONALMHM H IINPHHBl BEHTHIHPYEMOH

BO3/IyLIHOM TIPOCIIOMAKY) H BEPTHKAILHOTO HANPABJIIOMICTO npodmis. B mo6oM ciyyae, BEICOTa
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K COENHHHTENBHON TONKM SBJIAETCA KOHCTPYKTHBHO BaXHBIM pPasMEpPOM H HEC MOXET OBbITH
BEeTMUHMHO} IPOM3BONBHOI. Hibke B TEKCTE OMHCAHHUS BHIGOP BBICOTH K COEIMHHUTENLHOH IOJIKH
GydeT paccMOTpeH Ha Pa3sNMYHBIX [PHMEpax pean3aliu 3a4BJIIEMOM CHCTEMBI HABECHOTO
dacana 6onee nogpobHo.

Takke B KOHTEKCTE H300pETEHHs ONEMEHTHl OOJHMIOBKH, B TOM HHCIC
mHpoKopOpMaTHEIe, MUl YIPOIIEHHS MOTYT Jajuee YIOMHHATBCH, KaK «ILTHTa 00JIUIIOBKHY, HE
MCKITIOYas TIPM 3TOM JAPYTHE BO3MOXHBIE (OPMBI peanu3allky, HAanpuMep, MaHEIM U T.A. I[Tpu
3TOM pasMepsl MHPOKOGOPMATHBIX 3JIEMEHTOB OONMIOBKH, B 9YaCTHOCTH BBICOTA h moxer
TIpeBBILATE JUTHHY L 0Tpe3KoB BEPTHKATBHBIX HANPABJIAIOMIAX npodunei.

TakuMm 06pasoM, B 3asBIISEMOil CHCTeMe HaBecHOro ¢acana 3a CYET HCIOJIB30BAHHA
ClenUaTbHBIX TpoduIel KperUieH:s MHpoKOoGOPMAaTHIX 3IEMEHTOB 0GHIIOBKH (HA3BIBAEMBIX
aBTOPAaMH «TIEpeKHHBIE MTPOGHIHY), KOTOPbIE ONpECTIEHHBIM 00pa3oM YyCTaHaBIMBAKOTCS
EJTMKOM HJTH JIOKAJBHEIMHM y4acTKaMH Ha BEPTHKAJIbHBIC HANPABJISIOLIHC npodui B 061acTH
CTBIKA HANpaBIAIOMMX, OOECIeYHBACTCS BO3MOXKHOCTH YCTaHOBKM, B TOM  HHCIC
mupoxkodopMaTHOH, OGMHMIOBOYHON MAHENH, OXHOBPEMEHHO ¢u3MYecKn pacTONOKEHHOH B
npefenax [BYX HANpaBSIONMX, HO € BO3MOXHOCTBIO —HE3aBHCHMOIrO  BO3BPaTHO-
TIOCTYNATEILHOTO MEPEMELIEHHs [0 OTHOWIEHHIO K ONHOM M3 HANpaBIITIOMMX B HANPABICHUU
IIPOJONBHOM ocH. JlaHHbIHA IPOGHIH YCTAaHABIMBACTCA 10 OYEPEIH Ha KAKIYIO U3 (pOHTAIBHBIX
MONOK  ABYX IOCHEJOBATENBHO  YCTAaHOBIEHHBIX T-0OpasHbIX — HApPaBILIOMX  HITM
HaNpaBJIAIOMKMX KOPOOGYATOro THIA, IPHIEM MEXaHAIECKH duxcupyeTcs TOJIBKO K OIHOM U3 HUX
B 3aBHCHMOCTH OT IIOC/IEIOBATEFHOCTH HABECKH JNEMEHTOB 0O/MMIIOBKH. [Ipodmimb ¢ omHOH
CTOPOHBI MMEET KOHCTPYKTHBHBIH 3alell, YT00BI HCKIIOYUTE BOIMOXHOCTE OTphIBa npoduns ot
HAIpPaBJIAOMEN NMOX JeHCTBHEM OTPUUATENBHOTO BETPOBOTO NaBICHHUS. [lpu 3TOM HalW4Ke B
CHCTeMe HaBecHOTo (acaza BCEro JMINb OXHOTO JONOJHMTE/ILHOTrO 3/IEMEHTA — npoduis

KpeIuieHns (IepeKHIHOrO NpoduLst), MO3BONAET NPOCTHIM 06pa3oM pearn3oBaTh MPaKTHYECKH
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mo6oif W3 TPYAHOBBIIONHAMBIX BHJIOB apXUTEKTYPHBIX pacKiIaloK UpoKoGopMaTHBIX
3JIEMEHTOB OOJIMIIOBKH.

B npennouTHTeNbHBIX (opMax 3asBiseMOH CHCTEMbI HABECHOTO ¢acana mmHa [
npoduna KpelwieHus BHIOpaHA B COOTBETCTBHH CO 3HAYCHHEM OJIHOTO H3 I1apaMeTpoB
MHPOKOGOPMATHOTO dJIEMEHTa OOMHIIOBKH, BHIOPAHHOTO M3 BBICOTH h u mmpmHB b. Takoe
COrJIACOBAHME pa3sMEpOB OMNpENENAET HaBECKy Ha KaXIAOM npoduiae KpEmIeHHs OXHOro
yeMeHTa OGIHIIOBKH M TIO3BOJIIET YIPOCTHTH MOHT@X MOJ0OTMIOBOYHOM KOHCTPYKUMH H
HAaBECKY IMPOKOQOPMATHBIX 3IEMEHTOB OOTHIIOBKH

Kak yxe yNOMHMHAIOCH BBIIIE, B 3asBIAEMON CHCTEME HABECHOTO ¢acama B Ka4ecTBe
HECYIIMX BEPTHKAIBHBIX Ipoduieli ConepxKaTcs HaNpaBIAIONHe poduIH, MPEIIOYTHTETLHO
BHIOpaHHBIE U3 TPy, BKIodaomei T-o6pasHble HaNpaBIIsIOMHAC NpOoQHIIN U HAIPABJIAIOIIHE
npoduax KopoGUaToro ceveHus ¢ OTKPHITHIMH IOJIKaMH. JlauHbIe TUIBI podunei cHabKeHb!
(pOHTANTBHEIMH MOJIKAaMH, H TPOGUIb KPEIUICHHS MOXET OBbITH JIETKO YCTAHOBJIIEH CO CTOPOHBI
Ka)X04 (pOHTATHHOH MOJIKK YKa3aHHOIO HANPABJISIOIEro npodu.

Beime yXe YIOMHHAQIOCh, YTO B 3asBISEMOH CHCTEME MOXCT OBITH HCIIOJB30BaHA
mo6asi pack/IaaKa MEpoKopOPMaTHBIX 3/IEMEHTOB OOHIIOBKH.

Tak, B psge NpPEINOYTHTENBHBIX (OpM peatH3aldM 3ajBISEMOH  CHCTEMb
LIHPOKO(OPMATHEIE SEMEHTHI OGTHIIOBKH OPHEHTHPOBAHE! BEPTHKATBHO M PACIIOIONEHE! B PAA
B BEPTHKATHHOM H TOPH3OHTATLHOM HampaBleHud. B namHOM ciydae IHHA | npodwuns
KpeIUIeHHs BbIOpaHa B COOTBETCTBHH CO 3HAYEHHEM BBICOTEHI h mmpoxohopMaTHOro 3IEMEHTa
o6mumoBkd. Ilpy STOM BTOpble MOJKH JBYX NpPOQHICH KPEINCHAdA, CHMMETPHTIHO
YCTAHOBJIEHHBIX Ha (PPOHTANBHBIX  MOJIKAX BEPTUKAIBHON  HANpaBISIOIICH, —CBA3aHEI
TOpPU3OHTANBHON (UKCHpYIOIIEH TEPEMBIMKOA MHOO Ha MEPBBIX IOJKaX JBYX yKa3aHHBIX
npoduiell KperleHns IpeAyCMOTPEHB! OTBEPCTHA OBIBGHOH B BEPTHKAIBHOM HAIIpaBJICHHH
dopMel, a Kaxmbli IMPOKOQOPMATHEIA IJIEMEHT OGJIMIIOBKH HEMOCPEACTBEHHO CBSA3aH CO

BTOPO¥ TOJIKOH COOTBETCTBYFOIIMX NPOGHIIEH KPETUICHHA.
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B psize albTEpHATHBHBIX IPEOYTHTENBHBIX GOPM peaH3alun 3adBJIIEMOH CHCTEMBI
HaBecHOro (acaja MHUPOKOGOPMATHEIE JJIEMEHTHI OOTHIIOBKY OPHEHTHPOBAHEI BEPTHKANBHO H
PACIIONOXKEHB! B Psl B BEPTHKAILHOM HANPABICHMM H CO CMCINCHHCM B TOPH30HTAILHOM
HanpaBneHHd. B Takux (opmax peanusauud UTHHA | mpoduns xpemieHus BeiOpaHa B
COOTBETCTBHM CO 3HAYECHHEM BBICOTH h mMpokopopMaTHOro 3eMeHTa OOTHIOBKY. [Tpu sTOM
Ha MEpBBIX MOJIKax ABYX NMpoduieldl KpeIUICHHd, YCTAHOBJICHHBIX Ha (GpOHTAIBHBIX MOJIKaX
BEPTHKANLHOH HANpaBIIIONMER CO CABHIOM B BEPTHKATPHOM HANPABIICHHH, MPeXyCMOTPEHBI
OTBEpCTHs OBAILHOM B BEPTHKAILHOM HAIPaBICHHH dopmsl MO0 BTOpBIE TNOJNKH IBYX
yKa3aHHBIX NpOQHIIeH KPEeIICHUs CBA3AHbI TOPH30OHTAIGHOM (QHKCHpYTOIIeH nepeMbIYKOi, a
IMPOKO(OPMATHBI 3MEMEHT OOJHMLUOBKM HETIOCPEACTBEHHO CBA3aH €O BTOpOH MOJIKOMH
COOTBETCTBYIOIIMX NMPOQuIIeH KpPeIICHHS.

B pamkax 3asBISSeMOro H300pETCHHA BO3MOXHBI TAKKC pEATH3aLHH 3asABJIIEMOH
CHCTEMBI HaBECHOTO (acana, B KOTOPHIX HECyIHil Kapkac IPEIIOYTHTENbHO IOMOTHHTEIBHO
CONIEPKHT MHOXECTBO TOPH3OHTAJIBHBIX npoduiel, YCTAaHOBJCHHBIX C 3aJaHHBIM B
BEPTHKATGHOM HANpAaBICHHM [IaroM M CBA3AHHBX C  HECYIIMMHU BEPTHKATLHBIMH
HAIpaBIAIOMUMA TpodwisiMA. [IpH 3TOM TOPU3OHTAIBHEIA IPOGHIbL HMEET NPEAIOYTHTEILHO
oMeroobpasHyio $GopMy IONEPEYHOrO CEUCHHS, 8 BBICOTA K COENMHATENHLHON IOJKH Mpoduist
KpeIUICHUs BHIGpaHa B COOTBETCTBHH C BEICOTOH K ropu3oHTaILHOTO MPodHILs.

[lpr 5ToM BTOpas MNONKa MPOQMIs KPEIUICHMS NPEANOYTHTEIBHO BBIIIOJIHEHA C
BO3MOJKHOCTBIO CBS3M C TOPH3OHTATLHBIM NPOQHIeM, IPH HEOOXOTUMOCTH, C €ro ¢uxcanuei
110 OTHOLIEHHIO KO BTOPOH TOJIKE OCPEICTBOM KPENEKHBIX H3AEIHH.

B ynoMsHYTHIX BbIIE HPEANOYTATEIBHBIX dopMax peammsaluH, B KOTOPBX
3asBIIseMas CHCTeMa HABeCHOTo dacaa JOTOTHHTENLHO COIEPXKAT TOPH3OHTATLHBIC npoduy,
1HpOKOGOPMATHEIE JJIEMEHTH OONHIIOBKA MOTYyT GBITh OPHEHTHPOBAHBI TOPU3OHTAIBHO H
PACITONOXEHB! B PAl B TOPH3OHTAIBHOM M BEPTHKAIBHOM Hanpasnenu. B Takmx ¢dopmax

peanu3anyy AMHHA | IpOGHIA KPETICHUS BHIOpaHA B COOTBETCTBHH CO 3HAYCHUEM LIMPHHEI b
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IITHPOKOGOPMATHOTO 3EMEHTa OONHMUOBKA. ['OPH3OHTATILHBIE IpopUIN yCTaHOBJEHBI C
06pa3oBaHHEM DPS0B B TOPH3OHTAIBHOM HAMpPABIICHHH. [Ipu 3TOM BTOpBIC MOJIKH MABYX
npouell KPEIUICHHs, CHMMETPHYHO YCTaHOBJICHHBIX Ha (POHTAIBHBIX IOJKAX BEPTHKAILHOH
HATPABIIAIONEH, CBA3aHBl (QHKCHPYIOIIEH MEPEMBIYKOH, NPEANOYTHTEIEHO BBINIOJTHEHHOH M3
npoduis ¢ omeroobpasHo# (GopMON MONEPEYHOrO CEICHHH, mu60 Ha MEpPBBIX NMOJIKAaX IBYX
yKa3aHHBIX NPOQHIeH KPETUIEHHsS MPENyCMOTPEHbI OTBEPCTHA OBAJIbHOH B BEPTHKAILHOM
Hampab/eHHH (GOpMbI, @ KaXIbH MHPOKOPOPMATHBIH NIEMEHT OOHIIOBKH CBsI3aH CO BTOPOi
IONKOH  COOTBETCTBYIOIMX npodmielf  KpemneHHs MOCPEACTBOM — COOTBETCTBYIOLIHX
rOPU30HTATBHBIX IPOQUITEH.

B ynOMSHYTHIX BBIIE MPEANOYTHTEIBHBIX dopmax peamuzalMH, B KOTOPBIX
3asBJIieMas CHCTeMa HaBECHOro ¢acajza AOTOJHUTENBHO COACPKHUT FOPH3OHTAILHBIC npoduy,
IHPOKO(pOPMATHBIE BIEMEHTH OGIULOBKH MOTYT OBITh AIBTEPHATHBHO OPHEHTHPOBAHLI
FOPH30HTATBHO M DAaCIONOXKEHB B Psiji B BEPTUKAIbHOM HAIPABICHHA M CO CMeEIIeHHEM B
FOPH3OHTATHHOM HalpaBieHWH. B Taxux ¢opMmax peamnsanuy LTHHA | npoduns KperieHus
BLIGpaHA B COOTBETCTBHH CO 3HAYCHHEM LIMPHHEI b IHPOKO(OPMATHOTO 3IEMEHTA OOJIHIIOBKH.
' OpH30HTANBHEIE IPO(HIH YCTAHOBIEHB! CO CMEIIEHAEM B TOPH3OHTATLHOM HanpasjeHud. [Ipu
3TOM BTOpHIE MOJKH ABYX NpOQHIeH KpEIIeHHs, YCTaHOBJICHHBIX Ha (GpOHTANBHBIX TTOJIKAX
BEPTHKAIBHOM HANpPaBJIAIOIIEH, CBA3AHBI duKcHpyIOMme# NepeMbIYKOH, MPEANOYTHTENIEHO
BBITIOJIHEHHOM 3 mpodus ¢ omeroobpasHol GopMOH MOMEPETHOr0 CCUCHA, 00 Ha MEPBBIX
MofKax ABYX YKa3aHHBIX HpoduiIed KpeIUleHHs IpeXyCMOTPEHbI OTBEPCTHS OBaJILHOH B
BEPTHKAIBHOM HanpasieHHH (OpMbl, a KaXIbId IIHPOKO(OPMATHBIA TEMEHT OOIHUIIOBKH
CBS3aH CO BTOPOM TOJNKOH COOTBETCTBYIOLIMX npoduieil KpeIeHHs TMOCPEICTBOM
COOTBETCTBYIOIIMX TOPH30OHTANBHBIX MPOGUIEH.

B yHOMAHYTHIX BBIE MPEANOYTHTEIBHBIX dopmax peamuzanuu, B KOTOPBIX
agBisieMas CHCTeMa HaBeCHOro ¢acazia JIOTNOTHHATENLHO CONCPXKUT rOPU3OHTATBHBIC npoduH,

HII/IpOKO(bOpMaTHI:IC 9JIEMEHTHI OOJMIIOBKA MOTYT OBLITh TAKXE AILTEPHATHBHO pacmojIOKEHBI C
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H3MEHEHHEM OPHEHTALMH C TOPH30OHTABHOM Ha BEPTUKAIBHYIO. B takux ¢opMax peanu3anuu
HecyIui KapKac B 00/IaCTH KPEIUICHHs FOPH30HTAIBHO OPHEHTHPOBAHHBIX mHMpOKoGOPMATHBIX
3/IEMEHTOB OOJMIOBKY COAEPKHT MHOXECTBO TOPH30HTAIBHBIX npoduief, a Ha BEPTHKAIBHBIC
Hanpapjsiompe  MpoduiM,  pacmoNOXEHHBIC B obnactd  KpelieHHs  BEPTHKAIBHO
OpPHEHTHPOBAHHBIX IMIPOKOPOPMATHBIX SJIEMEHTOB 00JINIIOBKH, C KaXKHoH OOKOBOH CTOPOHBI
YCTAHOBJICH NOMOIHUTEIbHBINA nepexoxHoi Npoduis ¢ TepeXoaHOM MOJNKOH, CMELIEHHOH 10
OTHOLIEHHIO K (PPOHTAIBHOMN I0JIKE BEPTHKATIPHOTO HANMPABJIAIOMETO IpoGuIsA 0 HAIPABJICHUIO
BHYTpb HaBeCHOTO (acaja Ha pacCTOAHME Ay, 4; U PACTIONOKEHHOM NapajlebHO yKa3aHHOH
dpouTanpHOl paboyeil MoJKe.

YIOMSHYTBI TepexOfHOi NpoQuib NPENnOYTUTENBHO MOXET colepxarh, IO
MeHbIIeld Mepe, OIHY OTIOPHYIO TIOJIKY, BBITOHEHHYIO C BO3MOXHOCTBIO eé )ECTKoM ukcanum
IO OTHOIIECHHIO K BEPTHKAIBHOMY HAaNpaB/IAIOMEMY npoQHIO, HENMPEPHIBHO CBA3aHHYIO C
TepeXOHOM IMONKOM, MPHUEM INEpPeXOo[Has MOJIKa pacrooXKeHa Io OTHOLIEHHUIO K OMNOPHOH
TIOJIKE TAKUM 00pa3oM, 4To 06ecreunBacT BO3MOKHOCTD BBIOOpA ABYX 3HAYEHHH PAacCTOAHHSA 4y,
A,, 33JAHHBIX B COOTBETCTBHH C BBICOTOH K rOpH30HTAIBHOTO npodus.

Hacrosmee #306peTenne fajiee MOACHAETCS HEKOTOPBIMH MPEANOYTUTE/ILHEIMH, HO HE
OrpaHHYMBAIOLMMH O0BEM TNPUTA3AHUWM NPUMEPaMH  BBIIOJHCHAI 3asBISEMOM CHCTEMBI
HaBecHOTo (acaja ¢ MAPOKOGOPMATHBIMH JJIEMECHTAMH OGJIHIIOBKH, B TOM YHCIIE, C Pa3IMYHON
pacKiagKol MHpOKOGOPMATHBIX SJIEMEHTOB CO CCBUTKAMH Ha no3uuuH (QHUryp 4epTexed,
KOTOpbIE HATIAHO JEMOHCTPUPYIOT BO3MOXHOCTB JOCTHXCHHA TpeOyeMOro TEXHHYECKOTo
pesyabrata. Ha geprexax cXxeMaTHIHO NIPEJICTAB/ICHbL:

dur. 1 — o6umit BUA IPOGHIIA KPETICHHSA IHPOKOGOPMATHBIX 3IEMEHTOB 00JIMIIOBKH;

¢ur. 2, 3, 4 — cXeMbl YCTaHOBKH npoduis KpEIUIEHHs U1 BEPTHKAIBHOIO

Hampapisomero npoguns T-obpasHoro cedeHus IpH BEPTHKAIBHOM

PACTIONIOKEHUH IMHPOKOGOPMATHBIX 3ICMEHTOB (rutuT) OGJIHIIOBKH;
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dur. 5, 6, 7 — cxeMbl YCTAQHOBKH npoduns KpEIUIEHUs VIS BEPTHKAIbHOTO
HAIPABIIMIOMEr0 NPOdUIs KOpOoOYaToro CEHCHHs TpH BEPTHKATBHOM
PACTIONOXEHAN MHUPOKOPOPMATHBIX JNIEMCHTOB (maT) OOIHUIIOBKH;

dur. 8 — cxema (TIOCTaMAHO) MOHTAX2 HABECHOTO dacana npy BEPTHKATBHOM PSIHOM
PAcTOJIOKEHHH IMHPOKOPOPMATHBIX JIEMCHTOB (rueT) OGIUIIOBKY;

dur. 9 — ropH3OHTAIBHBIA pa3pe3 A-A 1o ¢uwr. 8;

dur. 10 — pparmeHT 10100 TMIOBOYHON KOHCTPYKLNH HaBECHOTO dacana npH BEPTH-
KATHHOM IIAXMATHOM PaclooKeHHH IMHPOKOGOPMATHBIX SEMCHTOB (rutET)
0GJIMIIOBKH;

dur. 11 — cxeMa MPOMEKYTOTHOIO KPETICHUA mupoKOGOPMATHBIX IEMEHTOB (TLHT)
06IMIIOBKH NPH KX BEPTHKAIBHOM PacIOJIOKCHHH,;

¢ur. 12 — cxema MpOCKTHPOBAHHU (pacuéra pa3sMepoB) NPOGHUIA KPEILICHHA B obmeM
ciry4ae;

¢ur. 13 — cxema KpeIUICHHS TOpH3OHTATILHBIX npoduielt B 061aCTH HETIOABHXKHOIO
KpEIUICHHUS;

¢ur. 14 — cxema KpEIUICHHA TOPU3OHTATIBHBIX npodmiedt B 067aCTH MOIBHIKHOIO
KpEIUICHHUS,;

dur. 15 — cxema MOHTaXa HaBECHOTO ¢acasia Ipu rOPH3OHTAIBHOM PAIHOM pacrionio-
JEHUH MHPOKOGOPMATHBIX JIEMCHTOB (muT) OGIUIIOBKH;

¢ur. 16 — pparMeHT paspesa B-b no ¢ur. 15 (B 30HE YCTAaHOBKH TIEpEeMBIYKH);

¢ur. 17 — cxema MPOMEKYTOUHOTO KPEIUICHHA 371eMeHTOB (IUTHT) OOJMLOBKY IPH KX
TOPH30HTATBHOM PacTOIOKEHHH;

¢ur. 18 — pparMeHT 0106 THIIOBOYHON KOHCTPYKIMH HaBECHOTO dacana npu ropu30H-
TATTEHOM DACIIOJIOKEHHH ITHPOKOGOPMATHEIX JNIEMEHTOB (naT) oGNMMIIOBKH

CO CMEIICHHAEM,
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dur. 19 — cxemMa yCTaHOBKH IIEPEXOIHOTO npoduis Ha BEPTHKAILHOM HalpasjLoLIeM
npodmue;

dur. 20 — cxema CONMPSDKCHUS IIEPEXOJHOTO TPOdMIS C TOPH3OHTATBHBIMA NPOGHIIAMH
CTaHJAPTHOM XXECTKOCTH;

¢dur. 21 — cxema conpsHKeHUs IEPEXOIHOTO podHIs ¢ TOPA3OHTATBHBIMH [POGHIIME
yBETHYCHHOM XKECTKOCTH;

ur. 22 — dparMeHT NONOGIMLOBOYHOH KOHCTPYKIHH HABECHOTO ¢acana npu coBMe-
IEHHOM BEPTHKATTLHOM )74 rOPU30HTAIBHOM PacIoNOXKECHHH

IMpOKOGBOPMATHBIX NIEMEHTOB (IUIHT) OGNIHIIOBKH.

Ha ¢wur. 1 cxeMaTHYHO IPEACTABICH obmmit BuA mpodund KperuleHHs A MOHTaxa
HaBecHOro (acaja, COCTOSALIEr0 M3 BBINOJHEHHBIX 320[HO IBYX NapajlIebHBIX mook 1 u 2 u
OIHOM CBA3BIBAIONIEH KOHIBI YKa3saHHBIX IIOJIOK 1, 2 CoeNMHHMTEIBHOH TNONKM 3 C
dopmupoBaHHeM npoduis ¢ Z-o6pasHoii HopMoO#l IONEpeyHOro CeHCHHs. IMepBas monka 1
BLINOJIHEHA C BO3MOXHOCTBIO CONMPSDKEHHS C BEPTHKANbHBIM HaNpaBlAIOMNM npoduneMm
HaBecHOTo BeHTHIHpyeMoro ¢acana (Pur. 2 — dur. 7), a BTOpasi ONKa 2 C BO3MOXHOCTBIO
COTIPAKEHH, 10 MEHBIIEH Mepe, C OJIHUM JJIEMEHTOM 06JIMIIOBKM HAaBECHOTO BEHTHJIMPYEMOTO
dacana. TTpu aToM BeICOTa K COeIMHHUTENBHOM T0JIKH 3 BEIOpaHa B COOTBETCTBHHU C pasMEpaMu
CBS3aHHBIX C NPOQHMIEM KpEIUIeHHsS KOHCTPYKTHBHBIX 3JIEMCHTOB HABECHOTO dacana (Oynert
GoJiee HOPOGHO PaCCMOTPEHO HIKE CO CChUIKaMH Ha IO3UIHH dur. 12-14, 20, 21 gepTexeit).

B mpencTaBieHHOM Ha depTexax (opme peanusallud 3alel 4 cdopmupoBaH Ha
PAcMoNOKEHHOM CO CTOPOHBI COEIMHUTENBHON TOJIKH 3 JMHECHHOM NPONO/DKEHHH 5 mepso#t
nonku 1, mpuyeM JIMHEHHOE MPOJOJIKCHHE 5 BBITOJHEHO 3a0[HO C yKa3aHHOM Mojkod 1 u
PAcIONIOkKEHO C HEW B OJHOH MIIOCKOCTH, npejcTaBisomel co00H MIOCKOCTh COMPSKCHHA C
BEPTUKAIBHBIM  HAIPaBJIAIONMM npoduneM HaBecHoro (dacana. 3amen 4 BBIIOJHEH

KpIoukoo6pasHeM ¢ opMupoBaHHEM  HANPABJAIOWICTO KaHajga, IPEANOYTHTEIBHO
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HanpapJIAromero kaxana 6 ¢ U-oOpasHo#t (opMoO#f MONEPEYHOro CeUeHHs Uil BEPTHKAIBHOTO
HanpaB/somIero npoduis HasecHoro dacana. Ha cBOG0AHOM KOHIE BTOPOH MOJIKH 2 BBINIOJIHEH
OTOTHYTHI B HAIpPAaBIECHHH IJIOCKOCTH CONPSDKCHHS C HaIPaBJIfIOMINM npoduieM CHCTEMBI
HaBecHOTo dacafa y9acTox 7 KPHBONMHEHHOH (OPMEI, Ha KOTOPOM cthopmupoBans! kanain 8 C-
06pasHo#t (HOPMBI IONEPEYHOTO CEUEHHUS ¥ ONIOPHBIH JIEMEHT 9.

B mpexcTaBneHHOM Ha deprexax (opMe peanMsalid COCAMHHUTENBHAA TOJIKA 3
pacmoyioXeHa NEPHEHAMKYIAPHO K TEpBOA M BTOPOH MApaUICIbHBIM  IOJIKaM 1, 2,
COOTBETCTBEHHO.

Ha ¢ur. 1 u nanee npouis KpeIIeHHs B LENOM 0003HaYCH nosunuei 10.

Ha ¢ur. 2 — ¢ur. 4 mpencTaBieHbl CXeMbl YCTAHOBKH npoduns 10 kperienus Uit
MOHTaa HaBECHOTO (acana Wi pa3IHIHbIX GOpM BBITOIHEHHA BEPTHKAIBHBIX HaNPaB/IAIOMINX
npoduneit 11, 12, 13, cOOTBETCTBEHHO, T-o6pasHoro cedernusa. CBOOOHbIA KOHEILl KaXXJo#i u3
dponTansHeXx mONOK 14, 15, 16 BepTUKaIBHOIO HAMpPaBJAIOMIETO npodpmns 11, 12, 13,
COOTBETCTBEHHO, pasMEIIEH B HAIPAB/AIONIEM KaHale 6 COOTBETCTBYIOLICTO npoduns 10
KpeIUIeHus, Tepsas noika 1 kaxgoro mpoduist 10 KpemyieHAs COMpsiKeHa MO IIIOCKOCTH c
COOTBETCTBYIOIEH (poHTabHOM monkod 14, 15, 16, a camu npodwmm 10 KpemeHus
YCTAHOBIIEHBI 3€PKATBHO ¥ (B 3aBUCHMOCTH OT KOHCTPYKLMH H/WITH pa3sMepOB BEPTHKAJIBHOI'O
HanpasJsomero npodws 11, 12, 13) mubo ¢ nmpuMbIkaHueM ApYT K JPYTy HX NEPBBIX moJiok 1
(¢ur. 2, dur. 3), mbo ¢ 3330pOM MEX/Y YKa3aHHBIMHU IIOJIKaMH 1 (¢ur. 4).

Ha ¢ur. 5 — ¢ur. 7 npeacTaBaeHbl CXEMbl YCTaHOBKH npodunsa 10 kpenneHus s
MOHTa)Ka HABECHOTO (acana s pasiHYHbIX (OPM BHIIOMHECHHS BEPTHKAIBHBIX HAMPABIIIOMMX
npoduneit 17, 18, 19, cooTBETCTBEHHO, Kopo6uaroro cedenns. Kak u B ciyyae BEPTUKAIBHBIX
HATpaB/sOIMX npoduiei 11, 12, 13 T-06pa3HOro ceueHus, CBOGOIHbIE KOHIBI (POHTATBHBIX
nojok 20, 21, 22 BepTHKAIbHOIO HAIMPABJIAIOMIETO npoduns 17, 18, 19, COOTBETCTBEHHO,
pasMeIeHb! B HalpaBIIIONIEM KaHale 6 COOTBETCTBYIOLICTO npoduns 10 KpenyieHus, neppas

nmonka 1 kaxzoro npodmias 10 KperwieHus CONPMKEHA IO IUIOCKOCTH € COOTBETCTBYIOLIEH
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dponTanbHO# moKoi 20, 21, 22, a camu npodwk 10 KpenIeHus YCTAHOBICHEI 3€PKAIBHO 1 (B
3aBACHMOCTH OT KOHCTPYKIIMH H/HJIM PasMEpOB BEPTHKAIBPHOTO HANPaBILIOMIETO npoduns 17,
18, 19) nmubo ¢ MpUMBIKAHHEM IPYT K JPYTy HX NEPBHIX MOJIOK 1 (¢wur. 5), mabo ¢ 3a30pom
MeXTy yKasaHHbIMH monkamu 1 (¢ur. ‘6, dur. 7).

Ha ¢ur. 8 mnpencraBneHa IOCTaiuiHas CX€Ma MOHTaxa HaBCCHOTO ¢dacana npu
BEPTHKANBHOM PSIHOM PACIIONIOKEHHH MPOKOYOPMATHEIX 3/IEMCHTOB (wut 23) 06MUIIOBKH, a
Ha ¢ur. 9 — rOpH3OHTANBHBIH paspe3 A-A 1o ¢ur. 8. Ha ¢ur. 8, ¢pur. 9, B 4acTHOCTH,
M300paXeHBl [Ba COCCNHHX B BEPTHKAIbHOM HANpAaBJICHMM OTpe3ka BEPTHKAILHBIX
Hanpap/omeX nmpoduiel 18 ¢ MOABHXHBIM CTBIKOM 24, nsa npo¢uns 10, pacooXeHHbBIE B
30He 0GOMX OTPE3KOB BEPTHKAIBHBIX HANPABJIIOMHAX HpoduieiH 18, YIUTOTHUTENBHEBIE JICHTHI
25, pacloNIOXEHHbIE MEXIy MOBEPXHOCTAMH BTOPBIX IOJNOK 2 mpoduneit 10 kperieHus H
mHpoxoGopMaTHOH IUIMTOH 23  OONMIOBKH, a TaKxke dukcupyromas mracTuHa 26,
3aKperyIseMas OCPEACTBOM KPEMEKHbIX H3IC/THHA (camope3os 27) Ha Topax o6omux mpodueit
10 xpemsienns B 30He KaHanoB 8 C-oOpasHo# dopmer. 1lITpuxoBo# iuHMEH Ha Qur. 8
CXEMATHYHO 0003HAYEHA YCJIOBHAs «TPAHHUIA» MEXTY 00JacTbio | «HEOIBIXHOTO KPETLICHHA)
npopuneii 10 KpemneHHWs OTHOCHTEIBHO — COOTBETCTBYIOINETO (B [ImaHHOM CIydae,
PACIIONIOKEHHOTO BBIIIE) OTPE3Ka BEPTHKAIBHOTO HANPABJIAIOMICTO npodmisa 18 u o6nacteio Il
«OIBHYKHOTO KpemieHus» npodmaelt 10 KperieHHs OTHOCHTENBHO COOTBETCTBYIOLIETO (B
JAHHOM CJIy4ae, PaCIIONIOXKEHHOTO HIKE) OTpe3Ka BEPTUKAIBHOTO HallpaBJLTOLIero npoduns 18.
duxcanus npodmieit 10 KperueHNs OTHOCHTENBHO COOTBETCTBYIOIIET0 OTPE3Ka BEPTAKATILHOTO
HanpasJstomero npoduns 18 B o6mactu I ocymeCTBIAETCA MOCPEACTEOM Kpen&XHBIX M3/IeIHi
(3axnénok 28), ycTaHaBIHBAEMBIX B COOTBETCTBYIOIIMC COBMEIEHHBIE OTBEpCTHS (IIO3HLHSIMU
Ha YepTexax He 0003HAYEHBI) B MEPBOH MOJIKE 1 npoduna 10 kpeneHus 1 BO GPOHTATBHBIX
mofikax 21 BepTHKATLHOTO HANPABJIAIONIEro MpoGHA 18.

Ha ¢ur. 10 cxeMaTW4HO NPEICTAaBICH (ParMeHT MOA00IMIIOBOYHOH KOHCTPYKIMH

HaBeCHOTO (hacaza INpH BEPTHKAILHOM INaXMAaTHOM PaclONOXCHAH mupokoGopMaTHBIX



18

37eMeHTOB (ILTHT) OGMHMIOBKH. B IpencTaBieHHOH Ha YepTEKe dopMe pearuszamui B NEPBOH
nonke 1 xaxgoro npodmwis 10 KpemeHHs BBIIOJTHEHBl BEPTUKAILHO OPHCHTHPOBAHHLIC
orBepcTHs 29 OBaIBHOH (OPMBI JUIS YCTAHOBKH KPETIEMHBIX m3penmit  (3axnénox 28) ¢
obecrieyeHHeM TapaHTHPOBAaHHOTO HAMPABJICHHOIO CKOJIBKCHHSA npoduns 10 KkpereHusd
OTHOCHTENBHO COOTBETCTBYIOIIEro OTpe3ka BePTHKAIbHOM Hanpapistiomelf 18. AHAIOTMIHO
dopme peanmsauuu 1o ¢ur. 8, 31ech WTPHXOBOH JMHUEH CXEeMAaTHYHO 0003HAYeHa YCJIOBHAs
«TpaHMI@» MEXIAy OoO6nacTeio | «HEMONBHIKHOTO KPCILICHHA npotduneir 10 kpereHus
OTHOCHTENHHO  COOTBETCTBYIOIIEro (pAacloNOXEHHOTO BBILE) OTPE3Ka BEPTUKAIBLHOIO
Hanpasjsiomero npopuns 18 u obmacTeio I «momBMXHOTO KpeluleHus» mnpodune# 10
KPEIUICHWS ~ OTHOCHTENBHO  COOTBETCTBYIOIEro  (PacrosoXKEHHOro HH)KE)  OTpe3Ka
BePTHKATBHOTO HanpasJsomero npoduis 18.

Ha ¢ur. 11 mpencraBieHa cxema (TOPH3OHTAJIbHBIN paspe3) INPOMEXYTOIHOTO
KpeTeHHs MHpOKoOPMATHRIX IWIHT 23 OOJMIIOBKH MPH MX BEPTUKAILHOM PAaCIOJIOKEHHUH,
KOTJa INar KpeIUIeHHs MMpOKOGOPMATHEIX TUIMT 23 OOJNHIOBKA DaBeH Imary YCTaHOBKH
OTpe3KOB BEPTHKAIBHBIX Hampasmomux 18. B aTom ciydae mupoxodopmaTHas IuHTa 23
OGJIMIIOBKH 3aKpeIlieHa B 001acTH I «HEMOABIKHOIO KPCILUICHUA) Ha npotune 10 kpemieHus.
TIpodunp 10 KperuIeHns OPHEHTHPOBAH TaKUM 006pa3oM, 9TO B IPOOTLHOM KaHale 6 pa3MeInéx
BHYTPEHHMH IPOJOJIBHBIA BBICTYI 30 oxmHOM M3 (POHTAIBHBIX MHONOK 21 BEPTHKAIBHON
Hanpasjitromneii 18 xopobuaroro THma, a Ha BTOPYIO dpoHTANTEHYIO TONKY 21 BEpTHKaIBHOH
Hanpasjsomet 18 xopoGuaroro TUmna OnUpacTcs OTIOpHEIH 51eMeHT 9, cHOPMHPOBAHHBIN Ha
y4acTKe KpUBOJIMHEHHOM (popMBI CBOOOIHOrO KOHIA BTOpO# monky 2 npoduns 10 KperieHus.

TlocieRyiomue 9ePTEKH HIUTFOCTPUPYIOT BO3MOXHOCTD CONPKCHHS IIOJIKH 2 npodmisa
KpeIluleHHs: HE TOJBKO C 3JIEMEHTaMH OOHIOBKH (IIMPOKOGOPMATHBIMH TLIATaMA 23
OG/IHIOBKH), HO TAKXKe H C TOPU3OHTATBHBIMH NPOGHIAMH CHCTEMbl HABECHOTO dacana, 4To
XapaKTEPHO Uil TOPH3OHTAIBHOTO DAaCIONOKCHUA MMPOKO(OPMATHBIX 3JIEMEHTOB (TUIAT)

0OIHUIIOBKY.
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Ha ¢ur. 12 mpencTapieHa cxeMa NPOEKTHPOBAHUA (pacuéta pa3MepoB, B YaCTHOCTH,
BEICOTE Kk coequumTensHOM monku 3) mpodmias 10 kperuieHMs B obuieM ciydae IIpH
rOPU30HTATBHOM PacIoJIOKCHHH IIHPOKOGOPMATHBIX TLTHT 23 OOMUIIOBKH IIPH IIAre KPETIICHUA
mupokodopMaTHEIX IUTAT 23 OOGNMIOBKH MEHBLIEM, €M IIar yCTaHOBKH BEPTHKANBHBIX
HaNpasJIOIHX.

ECiM mar KpelieHHs MHMPOKOQOPMATHBIX TUMT 23 OONHIIOBKH PEKOMEHI0BaHHBIHA
IIPOM3BOIMTENIEM MEHBIIE THITOBOTO IIara KPenIeH s BEPTUKAIBHBIX HAMPABITOMINX (8 dopme
peammsamuu 1o Qur. 12 — BEpTUKAIbHOM Hampapidtomed 18), HaBecka TakMX IUIHT
OCYIIECTBIAETCA C HCIOJB30BAHMEM TOPHU3OHTATBHBIX OMerooOpa3HbIX  HampaBJIAOMUX
npoduneit (omera-nmpoduneit) 31, 32. B ostom ciaydae, IUpoKoPOPMATHYIO ILTHTY 23
OOJIMIIOBKH, KaK GBLIO YIIOMSAHYTO BBIIIE, YCJIOBHO MOXHO pasieiuTh Ha IBC ob6mactu: 06nacTs I
«HETIONBIKHOTO KPEIUIEHHA», Korja TOYKH KpeIUICHUA mupokohOpMaTHOH TIMTHL 23
PAcIIOIONEHB! Ha OJHOM OTPE3KE BEPTHKAIbHO! Hampapissiome# 18, Hanmpumep, BEpXHEM; H
061acTh I «IOIBHKHOTO KPEIUICHHs», KOTAa TOYKH KPCIICHHSA mupokodopMaTHO# TITHTE! 23
du3MUeCKH pACTONOXKEHbl B 0ONacTH BTOPOro OTpe3ka BEpTHKANbHON Hamnpapmomed 18,
HaIpuMep, HIXXHero. B nepBoM ciydae HCTIONB3YeTCs TFOPH30HTANBHBIA MPodHIL 31, KOTOPHIH
KPEINTCS BHAXJIECT HEMOCPEACTBEHHO K OTPE3KaM BEPTHKAJIBHBIX gHanpassomux 18. Bo
BTOPOM CJIydae, TOPH3OHTAIBHBIA npo¢uiab 32 KPENUTCS BHAXJIECT K npodpumo 10 kperueHus,
KOTOPBIH YCTAHOBJEH Ha CMEXHbIE [0 BHICOTE OTPE3KH BCPTHKAILHBIX Hanpassomux 18 B
06J1aCTH CTHIKA 24 OTPEe3KOB BEPTHKAIBHBIX HAIPABJIIOIIAX 18. B 3TOM ciay4ae, Kak yxe ObLI1o
YIOMSIHYTO BBIIIE, BRICOTA npoduns 10 kpemnenus (T.€. BBHICOTA K COeTUHHUTENBHOM MONKH 3)
JO/DKHA HAXOIMThCS B CTPOrOM COIJIaCOBaHHMM C  NMPHMCHACMBIMH rOpH30HTAITBHBIMA
npodunamu 31, 32. Tak, Ha ¢ur. 12 B KauecTBe NpUMEpPa npencTaBneHa opMa pean3alyy, B
KOTOPO# TOPU30HTATBHBIA NPOGHIH 31 (BeicoTa A) 06macTd I «HEIOABHKHOIO KPCILICHHUN) B
IBa pasa BBINE TOPH3OHTAILHOrO npopmns 32 (seicora b) obnactu Il «moOABHIKHOTO

KPCIJICHHUA. HpH 3TOM CIEeIHAJIHCTaM B JaHHOH 00J1aCTH TEXHUWKH IMOHATHO, YTO BO3MOXXHBI H
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mpyrue (OpMBI pearM3aldd, B TOM YHCJE, HCXONI H3 TpeGOBaHMH K TOPU30OHTATIBHBIM
MPOGHIIAM [0 TPOYHOCTH U KECTKOCTH. TakuM 06pa3oM, B obLIeM Cllydae BHICOTa MPOQuIs 10
KpeIUIeH s onpezensercs o popmyrne k=A-b.

Ha ¢ur. 13 mpexcTaBiena cxeMa KperieHH] rOpPH30HTaIbHBIX npoduneit 31 B obnacTu
[ HEMOABMKHOTO KperuieHus, a Ha Gur. 14 — cxeMa KpeIUICHAS rOpH30HTATBHBIX npoduneit 32 B
o6nact 11 MOABHKHOIO KPEIJICHUS.

Ha ¢ur. 15 npencraBieHa cXxeMa MOHTaXa HaBECHOTO ¢acaga Mpu ropH3OHTATEHOM
PANHOM PAcTOJOXCHHH IMMPOKOGOPMATHBIX — JJIEMEHTOB (mmar  23) obmuunosku. B
TpeICTaBlIEHHOH (opMe pealM3allii KpOME OTPE3KOB  BCPTHKAIBHBIX HAIpaBJLIOIIHX
npo¢uneit 18 ¢ yCTaHOBJICHHBIMH Ha HHX npodunsMu 10 KperuieHus MPeXyCMOTPEHBI TakKe
rOpU30HTAIBHbIC Npoduin 33, yCTaHOBJICHHBIE BHaxyécT Ha npodumm 10 KpemieHHs H
rOpH3OHTaNbHEE NPOGuIN 34, YCTAHOBICHHBIC BHAXJECT Ha BEPTHKAILHBIC HaInpasJISIoIHe
npopum 18, Ha ydacTkax, rae yCTaHOBKa npopuieit 10 kperieHus HE MPEIyCMOTpEHA
mpoexToM. [ OpH30HTANTBHEIE NPOQHIH 33 ¥ 34 HMEIOT Pa3UUYHYIO BBICOTY, IPHYEM pasHHIA
BBICOT COOTBETCTBYET BHICOTE Kk COEXMHUTENBHOM MOJKH 3 npoduns 10 kperienus. Bsanmuoe
nosioxeHne npoduieit 10 KpenneHus, CAMMETPHYHO yCTAHOBJICHHBIX Ha (GpOHTATBHBIX IIOJKAX
OJHOTO OTpe3Ka BEPTHKATHHOrO HAIPABIISIOMEro MpodHIs 18, 3apMKCHPOBAHO IOCPEACTBOM
TepeMBIYKH 35.

Ha ¢ur. 16 npencrasier gpparMeHT (B 30HE YCTaHOBKH NEPEMBIMKH 35) paspesa b-b o
dur. 15. [lepeMpruxa 35 BHIIOIHEHA U3 TOTO KE IpoHIIsl, YTO U TOPH3OHTAIbHBIN npoduns 33.

Ha ¢ur. 17 mnpexcraBieHa cXeMa INPOMEXYTOTHOrO  KPEIUICHHUA 3JIEMEHTOB
(pokohOpMaTHBIX IUMT 23) OOJHMIOBKM IPH HX rOPM30HTATBHOM DAcMONOXCHHH C
ucrons3opandeM npodmns 10 kperenms. Kak U B cilydae BEPTHKAIBHOTO PacIOIOKEHHA
HpOKOGOPMATHBIX ILTHT 23 OOJHIIOBKH B COOTBETCTBHH C dur. 11, npoduns 10 KperIeHHs
OpMEHTHpOBaH TakuM o0pa3oM, 4TO B TNPONOJLHOM KaHAJIC 6 pasMeléH BHYTPEHHHH

TIPOJOJIbHEIA BEICTYN 30 OXHOH M3 MOTOK 21 BepTHKAJIBHON HAIpPaBIOLICH 18 xopo64aroro
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THIa, @ Ha BTOPYIO MOJKY 21 BEpTHKAIBHOH HalpaBIMIOmCH 18 KopoGuaToro Tuma omupaeTcs
OTIOPHEIH 3MeMeHT 9, chOpMHPOBaHHBIA Ha y4acTKe 7 xpuBonuHeHHOH (oOpMBI CBOGOAHOrO
KOHIIa BTOpO# moyiku 2 mpodmna 10 KpemneHus. TopusoHTaNBHBIH TpodmIs 33 3aKpemIeH Ha
npodue 10 KperuieHus ¢ CONPSXKEHAEM C ero BTOpOH TIOJIKOH 2, a mupoKopopmaTHas mmTa 23
06JTMIIOBKHY 3aKpeIUIeHa Ha TOPU30HTAIEHOM mpoduie 33.

Ha ¢ur. 18 mpexcrasineH ¢parMeHT MOXOGIMIOBOYHOH KOHCTPYKIHMH HABECHOTO
dacaga npH TOPU3OHTAIBHOM PACIONOKECHAH IEPOKOGOPMATHBIX IEMEHTOB (IUIHT 23)
OGIMIOBKM CO CMelleHueM. B mpeicTaBleHHOH QopMe peamm3alvi COOTBETCTBYIOMIMC
ropusoHTajbHple npodmam 33, 34, TMpeIHa3HAUCHHBIC VLA KPETUICHHA COCEIHHMX
IMpOKOQOPMATHBIX IUIMT 23 OGIMIOBKYM DACIONIOKEHBI CO CMEICHHE OTHOCHTEIBHO Ipyr
pyra B BEPTHKATLHOM HANpPABJIEHAH (B Pa3IHIHBIX TOPA3OHTANBHEIX IUTOCKOCTSX).

Ha ¢ur. 19 npencrabieHa cxema yCTaHOBKH IIEPEXO/THOT0 npodmwis 36 Ha BEpTHKAIBHOM
HanpapsmomeM npoduwie 18. B mpencraBneHHOH dbopMe peam3alK IEPEXONHOH MPODHIE
conepxuT onopHyto noiky 37 I1-o6pasHoi hOpMBI, BBIIONHEHHYIO C BOSMOXHOCTBIO €€ WECTKON
(pHKcalMy 10 OTHOIIEHHIO K BEPTHKATBHOMY HANPaB/IAIOMIEMY npopwno 18 (k GOKOBOH CTEHKE
BEpTHKATHHOTO Hampasisiomero mpoduii 18), i HEMPEPBIBHO CBA3AHHYIO C HEPEXOIHOM MOIKOH
38. Ilepexomnas monka 38 pacronoXkeHa Mo OTHOLICHHIO K ONOpHO# noJKe 37 TakuM 00pa3oM, 910
npu mosopote mnpoduns Ha 180° obecrmeumBaeTCs BO3MOXHOCTD BeIfOpa IBYX 3HAYCHHH
paccrosaus A (Ay, A;), 3a1aHHBIX B COOTBETCTBHH € BEICOTOH Kk ropasonTansHOrO mpodms 33, 34.
TaxkuM 0Gpa3oM, IepexofHas Tojka 38, cMeleHa [0 OTHOMIEHHIO K ¢ponTansHOit monke 21
BEpTHKATHHOTO Hanpaplisomero npopmis 18 1o HarpaBIeHHIO BHYTPb HaBecHoro (pacaza Ha
paccTosHMe Aj, Az, omupaercsi Ha BHYTPEHHIOIO TOBEPXHOCTB dponTammHoil momku 21 H
PAaCTIONOKeHa NapayLIeNbHO yKa3aHHOH paGoueit nonke 21.

Ha ¢ur. 20 mnpeicTaBleHa CXeMa CONPSDKCHUS IICPEXOIHOIro npoouns 36 ¢
TOPH3OHTAIBHBIME TIpodusmMu 33, 34 cTaHzapTHOM ECTKOCTH, a Ha ¢ur. 21 — cxema

COMpSKEHHS ITEPEXOHOTO NPOQHIA ¢ TOPH3OHTATBHBLIMA npopmisMu 39 yBenMUEHHOH
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xéctkoctd. Byksamu A, B, B Ha yeprexax 0603Ha4eHa BBICOTa FOPU3OHTAIBHOIO npoduns 33,
34, 39.

Ha dur. 22 npexcrasieH $parMeHT MNOZOOTHIOBOYHOH KOHCTPYKIHH HABECHOTO
dacama TpM  COBMEIIEHHOM  BEPTHKAIBHOM M TOPH3OHTAIBHOM  PACTIOJIONECHMH
ITHEPOKO(OPMATHEIX d7eMEHTOB (ILTHT 23) o6muuoBkH. B IpeACTaBICHHON QopMe peanu3alii B
30HE JIBYX JIEBBIX BEPTHKAIBHBIX HANpaBJIAIOLINX npoduneit 18 mupokodhopMaTHbIe MIMTH! 23
OGJIMIOBKH PasMEIAIOTCS BEPTHKANBHO, & 30HE TPEX MpPaBhIX BEPTHKAIBHBIX HAIpPaBIIAIOIINX
npodunedt 18 mmpoxodopMaTHEIE WIMTEL 23 OOTHIOBKM PasMEIIAIOTCA TOPHIOHTAIBHO. [pu
3TOM BTOpO# CJeBa BEPTHKAIbHBIA HANPABILAIOMMA IPOQYHITE 18 OXHOBPEMEHHO ABIIAETCA
TpeTHUM CIIpaBa W Ha OJHOM ero GpOHTATLHOK MOJIKE 21, Ha yCTaHOBJIEHHOM Ha He# mpoduie
10 KpemieHHs KpENATCs BEPTHKAIBHO PACIOIOKEHHBIC mupokodopMaTHEIe IUIHTE 23
06NMIIOBKH, a Ha BTOpodl (pOHTaIbHOM monke 21, Ha yCTaHOBJICHHBIX Ha Heit mpodpuax 10
KpEIUIEHAs — TOPU30HTAIILHO OPHEHTHPOBAHHBIE.

OYHKIMOHAPOBAHKE 3asBIISEMOTO TPOQWIS KPEIVICHHs Ui MOHTaXa HABECHOro
dacana ocymecTBISETCA CIEAYIOIMM 00pasoM.

Ucnons3oBaune npodmis 10 KpemieHHs IMO3BOJACT IPOU3BOIUTE  HABECKY
MUpOKOPOPMATHBIX IUIMT 23 OGJMIOBKM Ha CTaHAApPTHBIC BCPTHKAILHBIC HaIpaBILAIONINE
npodum (T-o6pasusie npodmma 11, 12, 13 u npodwm 17, 18, 19 xopobuaroro CEUeHHUS)
3aMaHHOM JIMHBI L BHE 3aBHCHMOCTH OT MECTa CThIKa 24 OTpe3KOB BEPTHKAIBHBIX
Hampapjsomux npodmned 11, 12, 13, 17, 18, 19 ans moGoi OpHEHTAUMH ILTHT, & TAKXKE HX
coveTaHU IPH MUHHMATLHOM Habope HCIIONB3yEMbIX npoduiei.

Tak, mpH BEpPTHKAJIbHOH OpPHEHTALUM npoduis 10 KpeneHHs Hape3aeTcs B pasMep
mMApoKo(pOopMaTHOH IUTHl 23 OOIHIOBKH MO BHICOTE h. MonTax npo¢uns 10 xkperuieHus Ha
BEPTHKAJIBHEIE HANPABJLIIOIINEC npodwmu 11, 12, 13, 17, 18, 19 ocymecTBs€TCS B 3aBHCHMOCTH
OT THIIA PACTIOJIOKEHHUS TUTHTHI 23 OGIMLOBKH: B PAL (dur. 8) wim co cMeImeHHeM (IIaxXMaTHOe

pacmosioxenue, ¢ur. 10).
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KoHcTpykTHBHBIA 3anen 4 mpoduns 10 xpernyieHus Ha JUHEHHOM IPOJODKEHHH 5 €r0
nepBoit Tonkd 1 QopMHpYeT HaNpaBIITIOMMH KaHal 6, MOCPENCTBOM KOTOPOrO IMPOHCXOTHT
saueruieHue npoduis 10 KperieHus ¢ OXHOM U3 dponTaneHbIX MOJoK 14, 15, 16, 20, 21, 22
BEPTHUKATHHOTO HAIPaBJIAIOIIETO npodms 11, 12, 13,17, 18, 19, COOTBETCTBEHHO, U B Npeenax
KOTOPOTO MOXET H3MEHATHCS B3aHMHOE BEPTHKAIBHOE IOJIOXKCHHE 3aKpEILIEHHOM Ha mpoduiie
10 xperieHds ITHPOKOGOPMATHON IUIHTEI 23 06NMUOBKA (KpeIUieHHe IIHpOKO(OpMaTHOH
WMt 23 OONMIOBKH TNPOH3BOTMTCS OOBIMHEIM CIOCOOOM) H OTPE3Ka BEPTHKAILHOIO
Hanpasnsomero npoduns 11, 12, 13, 17, 18, 19. ITpu oTOM 3auen 4 MpeaynpexAacT H3MCHEHHC
B3aMMHOTO TOJI0XeHHs npoduns 10 KperieHHnss COBMECTHO C mupokopopMaTHO# ILTHTOH 23
OGIMIIOBKY ¥ HANPABJIAIOMET0 NPOQHIIT BO BCEX OCTAIBHBIX, 33 HCKIIOYCHHEM BEPTUKAIBHOTO,
HalpaBJICHHAX, TaK KaK MEXaHWYCCKH npodmwis 10 kpemneHHs (UKCHPYETCS HETOIBHXKHO
(HaTpHMep, MOCPEACTBOM 3aK/IENOK 28) TOIBKO K OJHOMY H3 NOC/ICA0BATEIBHO yCTaHOBJICHHBIX
OTPE3KOB BEPTHKAIBHBIX HAIPABIIAIOIIMX npoduneit 11, 12, 13, 17, 18, 19. Ilo oTHOmMEHHIO KO
BTOPOMY M3 TOCIEOBAaTEJbHO YCTaHOBIICHHBIX OTPE3KOB BEPTHKAJIBHEIX HaIPaBJIIOMHX
npodunest 11, 12, 13, 17, 18, 19 npoduas 10 xpemnenus He 3aQUKCHpOBaH, TEM CaMbIM
KOMIIEHCHPYS TEIIOBBlE M MeXaHHWueckde HedopMalyy BEPTHKAIBHBIX HaIpasJISIONINX
npo¢uiei. TakuMm o6pazoM HOpMHPYIOTCS 0671acTh | «HEMOABIKHOTO KPEIUICHUA», B KOTOPOH
npopumu 10 Kkpernenus 3apUKCHPOBAHBI (HampuMep, TOCPENCTBOM  3aKJIEMOK 28) Ha
COOTBETCTBYIOIIEM OTPE3KE BEPTUKAIBHOTO HANPABIIAIONICTO npo¢us, Hanpumep, 18 (dur. 8),
1 o6nacts Il «IOABMKHOTO KpEIUICHHs», B KOTOPOH (pOHTANBHBIC MOJIKH (nanpumep, 21)
BTOPOTO OTpe3Ka BEPTHKAILHOIO HaNpaBJIAIOMETro npoduis (Hanpumep, 18) MOryT coseplIaTh
BO3BPATHO-IIOCTYNIATEIBHOE EPEMEILICHHE («CKOIB3UTHY) B KaHaNe 6 mpodrist 10 xperuieHHs.

IIpy BEPTHKATBHOM PAJHOM PAaCIONOKCHAH IIHPOKOPOPMATHBIX IIHT 23 OOIHIOBKH
uIs yaepxanus npodunedt 10 KperieHAs B MPOSKTHOM HONOXKEHUH /10 MOMEHTa MOHTaXa IUTAT
23 OGIMLOBKM HJIA TOPH3OHTAIGHBIX OMEro0OpasHBIX npopuwiell MOXKET NPHMEHATECHA

(uxcupyromas MjiacTHHa — NEPEMbIKa 26 (dur. 8, 9)