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ApMHPYOILIAS KJIETKA NMEePeMEeHHOr0 1MaMeTpa 1Jisi aHKEPHOTr o

CTEPKHS WIH CBAHHOr0 (pyHaAaMeHTa U ee IPUMEHEeHHe

I. Texunueckas 001aCcTh

JlanHO€ M300peTeHne OTHOCHUTCS K apMUPYIOLIEH KJIEeTKe NMEPEMEHHOTO OHaMeTpa Iuis
AHKEPHOTO CTEPIKHS MIIH CBAHHOTO (PyHIAMEHTA U €€ MPUMEHEHUSIM; B YaCTHOCTH, KapKac
B QHKEPHOM CTEpKHE HJIM CBaHHOM (pyHIAMEHTE — apMHPYIOLIasi KJIETKa MePEMEHHOTO
IaMeTpa W €€ PaCIIUPEeHHBbIH AaHKEPHBIH CTEpKeHb MJIM CBAaWHBIA (PyHOAMEHT - B
OCHOBHOM HCHOJB3YIOTCA JJIsl MPEnATCTByomel (ioranny moanepkku (pyHaameHTa
KOTJIOBaHA, TMOIJEPKKA OTKOCOB, OOpBOBI € TEOJOrMYeCKMMH KaracTpodamy,
ApPMUPOBAHMA U T.JI., a TAK)KE CBAMHBIX (DYHAAMEHTOB CXKATHSI IS (PYHIAMEHTOB 3IaHHH.
Uzo0pererne mpeaycMaTpHBaeT AapMHUPYIOLIYIO KIETKY TIEPEMEHHOIO JHaMeTpa,
UMEIOINYI0 OOJNBIIOE COMPOTHBIEHHE IMOABEMA/CONPOTHBIEHHE CXKATHUS, CTa0MIIBHO U
Ha/e)kHO (YHKUMOHHPYET W TPHMEHSETCS B AHKEPHOM CTEpXKHE WM CBalHOM
dbyHnameHTe.

I1. Ucxonnas nHpopmaums

AHKepHBIH CTepKeHb JOJDKEH HMETb HECKOJBbKO 3JIEMEHTOB: KOPIYC CTEp>KHS C
MIPOYHOCTBI0 HA PACTSDKEHHUE BBIILIE, Y€M Yy IMOYBEHHO-CKAJbHONH MacChl. OAUH KOHEL|
KOpIlyCca CTEpPKHsI MOKET TECHO KOHTAaKTHUPOBATH C IMOYBEHHO-CKAJIBHOW MAaCCOH, IJIs
obecrieueHnst CONMPOTUBIICHHUS TPEHUIO (MJTH CBSI3BIBAHMIO); KOPITYC aHKEPHOTO CTEP KHS
pacmoyioK€H Ha JAPYrOM KOHLE IIOYBEHHO-CKAJIBHOW MAacChl M MOKET CO34aBaTh
paauanbHOE CONMPOTHBJIEHHE MOYBEHHO-CKAJIBHONW MAacce;, B KaueCTBE PACTATHBAFOLIETO
3JIeMEHTa, TIyOOKO TPOHUKAIOIIETO B CJIOH, AHKEPHBIH CTEPKEHb COEOUHEH C
WH)KEHEPHOW KOHCTPYKLHEH Ha OJHOM KOHIE U TIIyOOKO MPOHHMKAET B CJIIOM HA JAPYrOM
KOHIIE; BECh aHKEPHBIH CTEPKEHb pa3felieH Ha CBOOOAHYIO CEKLIUIO U aHKEPHYIO CEeKIIHIO,
cBOOOIHAS CEKIMSI OTHOCHUTCS K 00JIaCTH, B KOTOPOH HANPSKEHHUE Ha TOJIOBKE aHKEPHOTO
CTEep>KHS MepeaeTcsl Ha KOPIYC aHKEPHOTO KperuleHus, a QyHKIHs CBOOOIHON cekuuu
3aKJIIOYAETCSl B CO3JJaHUU MPEABAPUTENIBHOIO HANPSIKEHUs aHKEPHOIO CTEPIKHS, CEKLUs
AHKEPHOTO CTEPXKHSI OTHOCHTCS K OOJNACTH, B KOTOPOW LEMEHTHAs CYCIEH3Us WU
OeTOHHBIE aHKEPHbIE KOPITYCa CBSA3BIBAIOT MPENHANPSIKEHHYIO apMaTypy € MOYBEHHBIMU
COSIMU, W (PYHKLUSI aHKEPHOHN CEKILMH 3aKII0YAeTCs B YBEIMUYCHUHU CLETUIEHHSI MEKIY
AaHKEPHbIM KOPIYCOM U CJIOSIMH TPYHTa, a TaKKe HecymeHd CrnocoOHOCTH WU
pacTAruBaroIell CHIIbI aHKEPHOTO KOpPITyca W Tepenade HaTSKeHUs CBOOOMHON CeKumMu
riyOOKO B TPYHT.

B 1uenom aHKepHBIH CTepKEHb NPEACTaBIIET COOOW CHCTEMHYIO CTPYKTYpY IUis
apMHUPOBAHUS NMOYBEHHO-CKAJIBHON Macchl. B 3aBUCUMOCTH OT IPOJOJIBHOIO HATSXKEHUS
KOpIlyCa aHKEPHOIO CTEP>KHs MPEOJOJIEBAETCS] HEAOCTATOK B TOM, YTO MPOYHOCTh HA
pacTsKeHHE TOYBEHHO-KAMEHHOW MacChl HAMHOIO HUKE, YeM €€ CHKMMAarolas
cnocoOHocTh. C TOUYKHM 3peHHsT MEXaHUKH, B OCHOBHOM yBennuuBaercs cueruienue C u
BHYTPEHHHUI Yroj TPEHUs (¢ OKPYXKAIIEro ropHoro maccusa. llo cyTu, aHKepHbIi
CTEp>KEeHb PACIOJIOKEH B IOYBEHHO-CKAJIbHON Macce M 00pa3yeT HOBBIH KOMIUIEKC C HEIO.



SIKOpHBIN CTEpPKEHb B 3TOM KOMILIEKCE SIBJISIETCS KIIFOYOM K PELIEHUIO 331a4l O HU3KOU
MIPOYHOCTH HA PACTSDKEHUE OKPYXKAKILEero ropHOro maccusa. TeM caMbIM 3HAYUTENIBHO
MOBBIIIAETCS HECYIasl CIOCOOHOCTh TTOYBEHHO-CKAJIBbHON MaCcChL.

AHKepHbIE CTEpKHH - OCHOBHONM KOMIIOHEHT MOAJEPKKM JOPOKHOTO IMOJIOTHA MpH
NOA3eMHOH 100bIue B Hallle BpeMsi. AHKEPHBIE CTEPKHHU CBSI3bIBAIOT OKPYKAIOLINE KAMHU
NPOE3KEeH YacTH APYr C APYroM, YTOOBI OKPYKAIOLIMEe KaMHHU moxpaep:kuBanu cebs. B
HACTOsIIIleEe BpEMsI AaHKEPHBIE CTEPKHU UCIIOIB3YIOTCS B INAXTAX, & TAKXKE B CTPOUTENBHBIX
WHKEHEPHBIX TEXHOJIOTUSAX, AKTUBHO YKPEIUISIFOT MOBAJIbL, CKJIOHBI, TOHHENH, IIJIOTUHBI U
T.I.

ba30BeIl TUN aHKEPHBIX CTEPXKHEH: CTAJbHON CTEP>KEHb WM AHKEPHBIN CTEP)KEHb U3
pactBopa A TpOCOB. LIEMEHTHBIM pPAacTBOP MCHOJB3YETCSl B KAYECTBE CBA3YIOLIErO
BElLIECTBA [UUIsl aHKEPHBIX CTepXKHEell M Okpyxawiux nopod. CylecTBYIOT Takxke
NepeBEPHYThIE  KJIMHOBUAHBIE  METAJUIMYECKHE  AHKEPHbIE CTEP)KHH, TPYOHbIE
COEIMHUTENbHBIE aHKEPHBIE CTEPKHU U CMOJIUCTBIE aHKepHbIe cTep:kHU. Mcnonb3oBanue
CMOJIBI B KayeCTBE CBA3YIOLIETO BELIECTBA MJIsl AHKEPHBIX CTEP>KHEU SBIISIETCS
JOPOTOCTOSIINM PELICHHEM.

VYHuBepcuter HayKu U TexHUKHU " Xys11 CunTstHb Cranp" n300pen HOBBIH THI CIMPAILHOTO
AHKEPHOIO CTEP)KHA — CIMUHHUHIOBBIA aHKepHbIN cTep)keHb. CyllleCTBYeT HECKOJIbKO
TUIOB CIUHHUHIOBBIX AHKEPHBIX CTEP>KHEH. CaMOPEKYIIHI 3KCTPY3HOHHBIM BUHTOBOU
AQHKEPHBIN CTEP>KeHb —> MPSAMON 3KCTPY3MOHHBI BHHTOBOM CTEPXKEHb U YCTAHOBKA B
NOYBEHHbIE CJIOM 0e3 HEOOXOAMMOCTH PACTAauUBAHUS, YCHIIME KPEIUIEHUS COCTAaBIIACT
20KN/M; CNUHHUHTOBBI 3aTHPOYHBIH AaHKEPHBIH CTepKEHb — CIIUHHUHTOBBIN
3aTUPOYHBIA aHKEPHBIH CTEP)KEHb C MEPBOHAYAIBHBIM AHKEPHBIM yCUJIHEM o0Opasyercs
MyTeM HCIOJNb30BAHUSL CIHHHUHIOBOIO 3aTUPOYHOIO AHKEPHOIO CTEPXKHS MOCHe
YCTAHOBKM B CKBa)XUHE, CIWHHUHIOBBIA CMOJMCTBIH AaHKEPHBIH CTEpXKEHb —
CIIMHHHMHIOBBIN CMOJMUCTBIA AHKEPHBIN CTEPKEHD C NEPBOHAYAIBHBIM AHKEPHBIM YCUIINEM
oOpasyercs myTeM CMEIINBaHMsI CMOJIbI BO BPEMS YCTAHOBKH B CKBOKHUHE, CAaMOOYpsIuit
U CaMOAHKEPHBIN CTep:KeHb —> caMOOypsLIUil aHKEPHBIH CTEP)KEHb C MEPBOHAYAIBHON
CHJION KperuleHus oOpasyercst myTeM pasMelleHusi OypHJIbHOW TpyObl B MOJIOCTH
CIIMHHHMHIOBOTO aHKepa M OJHOBPEMEHHOIO 3aBEpLICHUs CBEPJEHUS OTBEPCTUH U
YCTAHOBKH, CIIMHHUHIOBBI TOPKPETHBIM AHKEPHBIA CTEPKEHb — OAHOBPEMEHHOE
3aBEpLICHUE YCTAHOBKH, KPEIJICHUS U 3aTUPKHU B IPYHTOBBIX CJIOSIX IIyTE€M HUCIIOIb30BAHUS
NYLIKA pU OypeHuH;, yeuiue KperuieHus cocrasisier 35KH/m;

B Hactoslmee BpeMsi TEXHOJNOTMH PACIIMPEHHOIO AHKEPHOrO CTEPXKHs, LIHPOKO
UCTIONB3YEeMble Ha PBIHKE, BKJIIOYAIOT B CE0sl TEXHOJIOTMU MPOCTOrO PACLIMPEHHOTO B
CYCIIEH3UH AaHKEPHOrO CTEPXKHS, TEXHOJOIMU pPACLIMPEHHOIO AaHKEPHOIO CTEeP>KHS
MemkoBoro Tuna U T.J. C TOUKM 3peHHs] CTOMMOCTH CTPOUTENbCTBA, CYLIECTBYET
(byHIaMEHT Ui TEXHOJIOTUH PACIIUPEHHs] OTBEPCTUS Ul PEAYKTOPHOTO AHKEPHOTO
CTep>KHA WK cBaitHOrO pyHnameHTa. Beenenue 3atupku minm 6eToHa oOpasyer penykrop,
HO OH HE BKJIIOYAaeT B ceOs COOTBETCTBYIOIIYIO APMHPYIOIIVIO KIIETKY, HE MOXET ObITh



CO3IIaH Tepenarolfii aHKEPHBIN CTEep)KeHb WM CBAMHBIN (YHIAMEHT HATSDKEHUS WIN
COTPOTUBIIEHUS] C JOCTAaTOYHBIM TPEHHEM, B YaCTHOCTH, CHUJIAa KPEIJIEHHS aHKEpHOTIO
cTepkHs orpaHuyeHa. Korma 5Ta TeXHOJOrHs MCHOJIb3YyeTCsl B IPENATCTBYIOLIEH
¢dmoraumun noxpnep:kke (yHAAMEHTa, MONAEP)KKE OTKOCOB, apMHPOBAHUS M T.IL IS
(byHIaMEHTOB 31aHUl, CHJIa KPEIUIEHHs SIBJSIETCS HENOCTAaTOYHOH. JTO CBS3aHO C
noTpeOHOCTBIO B OOJNIBIIOM CONPOTHUBICHUH MOABEMA U BBICOKOH CTaOWJIBHOCTH H
Ha/IeKHOCTH.

Kpowme Toro, HepenykropHble (pyHIAMEHTHBIE CBAaH YaCTO MCIOJB3YIOTCS B (PyHAAMEHTax
BBICOTHBIX 31aHUi. Mcxons u3 momymieHust 00 yIOBIETBOPEHHUH TeX ke TpeOOBaHHMN K
NPOYHOCTH M Ae(OpMaLiy, MO CPaBHEHUIO C HEPENYKTOPHOH (DYHIAMEHTHOW CBaet,
(dyHmaMeHTHast CBasi MEPEMEHHOr0 JHaMeTpa B OCHOBHOM HMEET CIIENYIOLIne
ocobeHHOCTH: 1) mpH TOH K€ IJIMHE MPOYHOCTH CBaU C NMEPEMEHHBIM TUAMETPOM MOKET
ObITh yBenmuueHa B 1,1-1,5 pasa, a e¢ nedopmanus - ymenniiena B 0,7-0,9 pasza.

2) Ilpu nepBoM ycroBuH, TpeOOBaHMS K MPOUYHOCTH U AeOpMaLii 30aHHHA BBITIOJTHEHBI,
U JUTMHA CBaW MOKET OBITh SIBHO COKpALIeHa.

3) IIpu ycnoBuM yAOBIETBOPEHUS TPEOOBAHUH K MPOYHOCTH | NeOpMaLUU CBAH, UTMHA
CBaM COKPAILAETCs, HArPy3Ka YMEHBINAETCSA, & YCJIOBHS CTPOUTENILCTBA YIIYULIAOTCS, YTO
BBIPA)KAETCS B SKOHOMUU pabodeli CHITbl, MATEPHUAIIOB H BPEMEHH.

ITpOYHOCTE HEKOTOPBIX CIIOEB [IMHBI, MATKUX CJIOEB, TaJI€YHBIX CIOEB, CIIOEB I'PABHS UIIH
BBIBETPUBIIUXCS TOPHBIX OOpa30BaHMM, KaK MPaBUJIO, HIDKE, YeM y OETOHA, YTO JAejaeT
NPOTHB Hecyluel crocoOHOCTH OeTOHHBIX (yHAaMeHTHBIX cBail. Ilostomy st Toro,
9ToOBI B TOJIHOW Mepe HCIOJIb30BATh IMPOYHOCTHBIE XapaKTEPUCTHKH OeToHa, ObuH
MOATOTOBJIEHBI CTPOMTENBHBIE IOKYMEHTHI, COAep:Kallie OOOCHOBaHHE TEXHHUYECKOH
BO3MO)KHOCTH U L[€J1eCO00Pa3HOCTH UCTIONIb30BAHMS CBAll C MEPEMEHHBIM THAMETPOM ISt
YBEJIMYEHUST HECYIEeH ClTOCOOHOCTH CBail.

Meron pacdera MpodHOCTH U Aedopmanyu (PyHAAMEHTHBIX CBall MEPEMEHHOTO THaMeTpa
COBMAmaeT C METOIOM pacyera TMPOYHOCTH H  JedOopMalud  HEPEemyKTOPHBIX
¢byHnameHTHBIX cBail. PyHAAMEHTHBIE CBaW IENATCS HAa KOHLIEBBIE HECYIIHE CBaW U
¢bpuxkunoHHBIE cBau. MeTo pacyera MPOYHOCTH U feopMaluy IBYX CBail oTinmyaercs. B
KadecTBe OOBEKTa sl pacdera W CPaBHEHHUS HCIIONBb3YIOTCS (PPUKIMOHHBIE CBAM.
IIpoyHOCTE (PUKIMOHHON CBaHW, KaK IMPaBHJO, COCTOMT U3 CONPOTHUBICHHS OOKOBOTO
TPEHHsT M TMPOYHOCTH HeCymero ciosi koHua cBan. Jlng (QpUKIMOHHOH cBau
CONPOTHUBIIEHHE TPEHUIO [0 [EepUMETpPy CBau SBISETCS OCHOBHBIM. OpHako s
OonpuMHCTBA (PYHAAMEHTHBIX CBall 1 OCOOEHHO CBall OOJBIIOrO JHMAMETpa KOHELl CBau
noanepKuBaeTcs (PyHAaMEHTaMH, a KOHEYHas Hecyllash CIOCOOHOCTb CBaW SIBISIETCS
nepBUYHON. Takum 00pazoM, pacder mpeaeabHONH MPOYHOCTH HECYIEro CJIOS CBaH OYEHb
BaXXEH, IOTOMY 4YTO 3Ha4Y€HUs, NOJy4YEeHHbIE pA3JUYHBIMU METOJAaMU MAJi pacyera
NPOYHOCTU CJIOsl KOHLA CBal CHWJIBHO oOTiau4arotrca. IIpodHocTs Hecymiero cios
¢dyHmaMeHTa CBsi3aHa CO CBOWMCTBAMH TOPHBIX NOPOA W TPYHTOB, a TakXKe DIyOMHOH



3aJleraHus U pasMepaMu cBaifHOTO yHaamMeHTa. MOXKHO BUAETH, UTO CBasl PyHIAMEHTa C
NEPEMEHHBIM NUAMETPOM OYCHDb MEPCICKTHBHA B NMPUMCHCHUU, HO crocob MOJIYyUCHUA
BO3MOXKHOTO (YHIaMEHTa C IePEMEHHBIM IHAMETPOM - 3TO IpolieMa, KOTOPYIO
HEOOXOIMMO PELIHTb.

I1I) Kparkoe pe3iome

Llenbto maHHOrO H300peTeHHs SBJIAETCS MPEAOCTABICHUE AaPMHPYIOLICH KIETKH
NEPEMEHHOTO AUAMeTPa U PACIIUPEHHOTO aHKEPHOTO CTEPIKHS WM CBAHHOTO (PyHIaMEHTa,
UX MOJArOTOBKA, NMPUMEHEHHE ApPMUPYIOINEH KIETKH MEPEMEHHOIo AuameTrpa s BCeX
paCinPECHHBIX aHKCPHbBIX CTep)KHefI, YCTOI>'I‘{I/IBBIX K HaATAXKCHUIO U ITOABEMY, a4 TAKKE IJIA
BCEX CXKMMAKOLIUX CBaliHBIX (PYHOAMEHTOB, pEIIeHHE TakuxX MpodseMm, Kak ciadboe
KperuieHHe LITAHTHUPYIOLIUX FOJIOBOK MJTH HU3KAsl HECYLIAs CIIOCOOHOCTh M HENOCTATOYHAS
LIEJIOCTHOCTh CBAMHOTO (PyHIAMEHTa, a TaKKe NPUMEHEHHE AapMUPYIOLIeH KJIETKH
NEPEMEHHOTO AUaMETpa Jd pPaClIUPCHHBIX AHKCPHBIX CTep)KHefI WA CBaHBIX
(yHIaMEHTOB CO CTaHAAPTHBIMH AapMHUPYIOIIMMHU KJIETKAMH, a Takke Haubosee
SKOHOMUYHBIX aHKEPHBIX CTEPYKHEH MIIM CBAMHBIX (PYHIAMEHTOB.

TexHuueckass cxema 3TOro M300pETEHUs: apMHUPYIOIIAs KJIETKa NMEPEMEHHOIO Auamerpa
IUIS aHKEPHOTO CTEPIKHS WU CBAaHHOTO (pyHIAMEHTa MMEET OCHOBHYIO OCOOEHHOCTH -
NepEMEHHBIN IHaMeTp apMHUPYIOLIeH KJIETKU; OHAa BKIIFOUAET B ce€0sl OCEBOW CTEPIKEHb,
KPYrOBO€ KOJIbLIO HJIM KOJBLIEBYIO IUIACTHHY, HECKOJBKO BEPTHUKAIBHBIX CTEpPIKHEH,
HECKOJIbKO pedep M KPyIIbIX (PHKCATOPOB; KPYroBOE KOJBLO MJIHM KOJBLIEBAs IUIACTHHA
UYT TEPIEHANKYJSIPHO OCEBOMY CTEPIKHIO, OAMH KOHEI| HECKOJBbKHUX BEPTHUKAJIBbHBIX
CTep KHEH paBHOMEPHO 3aKPEIlIeH Ha KPyrOBOM KOJIbLIE UJTH KOJIbLIEBOM IJIACTHUHE;, APYTOH
KOHEI| WJIM CepelrHa KaKIOro BEPTUKAIBHOIO CTEPXKHS COENWHEHBI C OJHUM KOHLIOM
peOpa, a npyrodi koHer peOpa COEOMHEH C KPYrOBBIM (DUKCATOPOM WM KPYrOBOH
MEJIKO3EPHUCTON HacThiO, KPYyroBoW (PUKCATOP CKOJNB3UT IO OCEBOMY CTEPIKHIO HIIU
KpPEemUTcsT K HeMy TakuM oOpa3oMm, d4ToObl c(hOPMHUpPOBATH TOABMKHBIH MEXaHU3M
ApPMUPYIOLIEH KIETKH, OCEBOH CTEP)KEHb OKPYXEH HECKOJIbKMMH BEPTHKAJIbHBIMU
CTEPKHSAMH; KOJIBLIEBBIE OOPYYH PACTIONOKEHBI Ha epr(eprH BEPTUKANBHBIX CTEPIKHEH B
Ka4eCTBE OKPYKHOCTEH MIMPOTHI, TOUKU KPEIUIEHHsI 00pa3yroTCs Ha KOJBLEBBIX 00pydax
U BEPTHKAJbHBIX CTEPIKHSX, 3aTATMBAHUE KOJBLEBBIX OOpy4Yel yKa3bIBaeT, UYTO OHU HE
UCTIONB3YIOTCS, KOJIbLIEBbIE OOpPYYH SIBISIFOTCA NPY)KMHHBIMH OOpy4amMH HJIM THOKMMHU
CTaJIbHBIMHU ITPOBOJIOKAMH; KOHEI[ KOJIBLIEBBIX CITUPAIBHBIX MPYKUHHBIX 00py4eit CHaOKEH
OTITYCKAIOIIMM YCTPONUCTBOM; MPH UCTIOIb30BAHIH THOKHX CTAIBHBIX MPOBOJIOK KPYTOBOH
¢ukcarop cHabxkaeTcsi BBICBOOOKAAIOIIUM YCTPONCTBOM ISl PACTSKEHHST BEPTUKAIBHBIX
cTepskHeH pebep. ApMuUpyOIas KJIE€TKA C TMEepPEeMEHHBIM JIHaMETPOM OCHAIIEHA
VAEPKUBAKOLIUM YCTPOHUCTBOM. [JIsi YMEHBLICHUS OUaMeTpa apMHUPYIOLIEH KIETKU B
COCTOSIHUH CHI)KEHHOTO YIIep>KaHHsI MOTYT HCIIOJIb30BAThCSI METOIbI YACPKAHUS, BKIIIOUAS,
B YAaCTHOCTH, YACPKUBAIOIIHE TPOCHI, YAEPKUBAIOIINE IITH T, YIS KUBAIOIINE KPBIIIKH
u T.0. Js pacimpeHusi, 0CBOOOXKIEHUS] M U3MEHEHHSI IEPEMEHHON apMUPYIOLIEH KIETKH
MOTYT HCIIOJIb30BaThCs TaKHE METOIbI, KaK, BBICBOOOXKIAIOIIHME MPYXKUHBI, JIUCTOBBIC
NPYKUHBI, 3JaCTUYHbIE MIApbI, TOAYIIKHA OE30MacHOCTH, TNPOTHBOBECHL, BpAIlEHHE,
NPUMEHEHHE BHEIIHEH CUJIBI U T. 1.



BTopoii Tun apMupyroiei KJIeTKU NEPEMEHHOTO AuaMeTpa JUisi aHKEPHOIO CTEPXKHS WU
cBaifHOTO (pyHAaMeHTa BKJIIOYAaeT B ceOs OCEBOH CTepKeHb, HECKOJIBKO BEPTHUKAIBHBIX
CTep)KHEH, Mo KpaliHed Mepe, Ba KPYroBbIX (PUKCATOpa M HECKOJBKO TIpymm pedep,
KOTOPBI€ COOTBETCTBYIOT KPYroBbIM (prikcatopam. Kpyroseie (pukCaTopbl HAKIIaIbIBAIOTCS
Ha OCEBOM CTEPKEHb WJIM CBAWHBINA (PYHIAMEHT; KaXIbIi KPYIIIbIi (UKCATOP PaCIIONONKEH
B KpPYyroBoil ¢opMe M HCHIONb3yeTCs U TOABMXKHOTO KpeIUIeHWsT Tpymmbl pedep,
KOJINYECTBO KOTOPBIX COBMNAJAET ¢ KOJIMYECTBOM BEPTUKAJBHBIX CTEPKHEH, OAUH KOHEL|
pedep MOABHMIKHO COEAUHSETCS C TMOJIOKEHHE BEPTHKAJIBHBIX CTEPIKHEH Ha TOH e BbICOTE,
a npyroil xoHen pebep - ¢ KpymIbIMU (PUKCATOpaMH, TO €CTh KaXIbIi BEPTHKAJIbHBIN
CTEep)KEHb MEPEeMEINaeTCsl ¢ KXKIOHW Ipynmoil pedep, COCTOAIMMUX, MO KpaiHed Mmepe, U3
IBYX KPYTOBBIX (DUKCATOPOB Ha Pa3HOH BBICOTE, 3 HECKOJBKO BEPTUKAIBHBIX CTEpPKHEH
OKPY’KaIOT OCEBOM CTEPIKEHD,

Konbuesrpie 00pydun pacmojiokeHbl Ha Tepudepuu BEPTUKAIBHBIX CTEP)KHEH, 4TOOBI
CIY)KUTh OKPY)KHOCTSIMH LIMPOTBI, TOYKH KpEIUIEHUs] (OPMUPYIOTCS Ha KOJBIEBBIX
oOpydyax ¥ BEPTUKAJIbHBIX CTEPIKHSX, KOJBLEBBIE OOPYyYH MPEACTABISIIOT COOOH
KOJIBLIEBBIE CIIPAJIbHBIC IPYKMHHBIE OOPYYH, H3TOTOBJIEHHBIE U3 3JJACTUYHOTO MaTeprana
WA THOKHX CTaJIBbHBIX IPOBOJIOK; 3aTATUBAHHIE KOJIBLIEBBIX 00OpyUell yKa3bIBaeT Ha TO, YTO
OHU HE HCIIOJIB3YIOTCS;, KOHEIl KOJIBIIEBOTO CIHPAIBHOTO O0pyda CHAOXEH KOJbLIEBBIM
YCTPOMCTBOM Uil CHATUS OOpydYa; NMPH HCIOJNB30BAHWU THOKHX CTaJbHBIX MPOBOIOB
YCTaHABJIMBAETCS YCTPOICTBO IS PacTSKEHHUS pedep U BEPTUKAIBHBIX CTEPKHEH.

JIns yka3aHHOW apMUPYIOLIEN KJIETKU MEPEMEHHOIO IUaMETpPa, Il aHKEPHOIO CTEPKHS
WM cBaliHOTO (PyHAaMeHTa, MO KpalHeidl Mepe, OMUH KPYroBOH (pUKCATOP CKOJB3HUT IO
OCEBOMY CTEP)KHIO WJIM CBaHHOMY (YHIAMEHTY CTEpIKHs, a CKOJIB3SIINA KPYroBOH
(puKCaTOp OCHAIIEH YCTPOHCTBOM MO3UIIHOHUPOBAHUS HA OCEBON CTEPKEHb UJTH CBAWHBIN
(yHIaMEHT CTEpIKHS.

JIns yka3aHHOUM apMUPYIOLIEH KJIETKH NEPEMEHHOIO AUaMeTpa AJisi aHKEPHOTO CTEPKHSA
WK CBaliHOTO (PyHIaMEHTa, YCTPONCTBO BHICBOOOKIEHUS IJIsl PACTSIKEHUS BEPTHKAIBHBIX
CTep KHEH SBIISIETCS] YCTPOMCTBOM BbICBOOOKICHHSI BHEITHEH CHJTBI, WJIA MPABUTALIIOHHBIM
yYCTPOHCTBOM BBICBOOOKIEHUSI, HJTH KOHEYHBIM YCTPOMCTBOM BBICBOOOKACHHSI YKA3aHHBIX
KOJIBIIEBBIX CIUPAJIbHBIX MPYKUH, KOHEYHBIM YCTPOWCTBOM BBICBOOOKIEHUS SIBIISIETCS
mTH(T Baa WK KOHCTPYKIUST OTBEPCTUS BaJla, U3TOTOBJIEHHBIE M3 U3 KOHIIA KOJIBLIEBBIX
o0Opydeii, Korma KOHEN KOJBLEBBIX CHHPAJIbHBIX MPYKUHHBIX OOpy4ell mpencTaBisieT
coboii TUdT Basia, OH BCTABJISIETCS B (PUKCUPYIOLIEE OTBEPCTUE; KOTTIA KOHEI] KOJIbIIEBBIX
CITUPAJIBHBIX TPY:KEHHBIX OOpydYell sIBJISIeTCS OTBEPCTHUEM Bajia, JJIsl KPEIUICHHsS KOHIA
obOpydeil umeercs Baj mTUQTA.

Tunuvnas CTpykTypa BEICBOOOXKACHUS BHEIIHEH CHIIBL: TIOCJIE OTKPBITUS pedep, MOXOKUX
Ha HIWKHIOK 4YacTh Purype 4-1 (korma apmartypHas KIeTKa MEPEMEHHOro auamerpa
IOCTHraeT YKa3aHHOTO MOJIOKEHUs, OHAa HEMOCPENCTBEHHO yhapsieTcs, Win pedpa
BUOPHUPYIOT, HJTU POUCXOJUT CTOJIKHOBEHNE C HAKOHEUHHKOM B BEPXHEH YaCTH YKa3aHHON



OKpPYXKHOCTH peOpa; HAKOHEUHHK OTKpBIBAeT ABa peOpa, MOXOKHME Ha HIDKHIOK YacTh
@urype 4-1, BO BpeMs epeMeIeHus ), apMaTypHasi KJI€TKa OTKPBIBAETCs1 0€3 BTATHBAHUS
BEPTUKAJIBHBIX CTEP>KHEN C IOMOLIBIO CUJIBbI TSXKECTH.

Jlns yKa3aHHOW apMHUPYIOLNEN KJIETKH MEePEMEHHOIo AuaMeTrpa A AaHKEPHOIO CTEPXKHS
WIN CBalfHOro (pyHIAMEHTa B COOTBETCTBHM C NMyHKTaMH (GopMyisl H300peTeHus 2,
COMIACHO KOTOPBIM, €CH nepudepuilHble OKPY)KHOCTH LIUPOTHI MPENCTABISAIOT COOOH
rHOKHe CTaJIbHBIC MPOBOJIOKH, TO YCTPOMCTBO IJIsl PacTsKEHUs pedep W BEPTUKAIBHBIX
CTEep KHEH SBIISIETCS] YCTPOMCTBOM ISl PaCTSDKEHUsI 30HTUYHBIX pebep; rnOKue CTalbHbIe
MPOBOJA BKIIFOYAIOT B C€0s1 MHOTOXXIJIbHBIE CTAIBHBIE IPOBOAA, CTAJBHBIE TPOCHI, LIETTHBIC
KOHCTPYKIIMM WJIM TIPOBOZA C BBICOKOH IPOYHOCTBIO HAa pacTsDkeHHe (Takue, Kak
yIJIEPOIHBIE BOJIOKHA, rpad)eH U CBsI3aHHbIE C HIMH YIJIEPOIHbIE KAHATHI).

Jlns yKa3aHHOW apMHUPYIOLNEN KJIETKH MEePEMEHHOIo AuaMeTrpa A AaHKEPHOIO CTEPXKHS
WA CBAHOTO (PyHIAMEHTa KOJIbIIEBbIE CIIUPAJIbHBIE MPYKUHBI HAXOISTCS B TOJIOKEHUU
BHYTPEHHEIr0 KOJblla BEPTUKAJIbHBIX CTEp)KHEH, sl PpacTsLKeHUs BepTUKaJIbHBIX
CTEep)KHEH, KOTJa KOJIbLIEBbIE CIUPAJbHbIE MPYKUHHBIE 0OPYYH U OKPYKHOCTU HIMPOTHI
NPEACTABISIIOT CcOOOH THOKHE CTajbHbIE TPOBOJOKH, U KOJBIEBBIE CHHPAJbHBIC
NpYKUHHBIE OOpy4H, M THOKHME CTalbHbIe NPOBOAA OOPa3yOT TOYKH KpPEIUICHHsS C
BEPTUKAIbHBIMH CTEPKHSMH, TOUKH KPETUIEHHUS] MOTYT OBITh CBSI3YIOIIMMHU WJIN KPYTJIBIMU
y3JIaMH C OIIPENEJIEHHBIM IPOCTPAHCTBOM.

JIns yka3aHHOUM apMUPYIOLIEH KJIETKH NEPEMEHHOIO AUaMeTpa AJisi aHKEPHOTO CTEPKHSA
WA CBAalfHOTO (pYHIAMEHTA, PEKUM MOABIDKHOTO COCAMHEHUs pedpa ¢ BEPTHUKAJIbHBIMU
CTEpP)KHAMHU: KPYroBo#l (Qukcatop (KOTOpPBIH MOXKET ObIThb KPYrOBOH MENKO3epHHCTON
9acThI0) COCANHSET pedpa C BEPTHKAIBHBIMHU CTEPKHSIMH C ITOMOIIBIO BaJOB mtudTa 3-1
u kponmreliHoB BanoB mrtudta (U-oOpasHble (UKCHPOBaHHbBIE KPOHIUTEHHBI) 3-2;
KOJINYECTBO BEPTUKAIBHBIX CTEP:KHEN mpesplinaeT 3. Kak npasuiio, OH cocrasisier 6-8, a
TaK)Ke MOXKET JocTturath 12 umm Gonee.

BeprukanbHble CTEP)KHU TpPsSMble WM W30THYThIe. MOTYT OBITb CO3JaHBI CBaiHBIC
(yHIaMEHTBI WM aHKEPHBIE CTEPKHH C PA3JIMYHBIMU TOJIOBKAMH.

JIns yka3aHHOUM apMUPYIOLIEH KJIETKH NEPEMEHHOIO AUaMeTpa AJisi aHKEPHOTO CTEPKHSA

WIA CBaWHOTO (yHIAMEHTa, NPU JJIMHHOM apMHUpYROLed KieTke , 1 MM HEeCKOJIbKO

2
KPYDIIIbIX (PUKCATOPOB MOTYT OBITH PABHOMEPHO PaCIpeNeNIeHbl IO Bally, IO KpaitHel Mepe,
onuH (0e3) KpyroBoii (PUKCATOP CKOJIB3UT MO OCEBOMY CTEPIKHIO, a TAKXKe UMEETCsl IpoOKa

IUTSE OTPAHUYEHHSI PACCTOSTHUS CKOJIbJKEHUST KpyroBoro (hukcaropa.

Korma mnepudepuiinple OKPY)KHOCTH IIMPOTBHI SIBJSIIOTCS T'HOKUMH  CTaJbHBIMH
MPOBOJIOKAMH, CKOJIB3SIIIUI KPyroBoi (puUKcaTop CHaOKEH yCTPOWCTBOM JUISl PACTSKEHUS
BEPTUKAIbHBIX CTEpXKHEH pedep;, BbICBOOOKIAIOIIEE YCTPOMCTBO MJISI PACTSKEHUS
BEPTUKAIbHBIX CTEep)kKHEH pebep mpencTaBisieT CcoOOHW MpPYXHHHOE YCTPOHCTBO
(aHAJOTHYHOE MPYKUHE), UCTIOIB3YEMOE JUIS PACTSKEHHUS KPYTOBBIX (PUKCATOPOB M pyKaBa



Ha OCEBOM CTEpP:KEHb COEJUHEHHOE, MO KpalHed Mmepe, ¢ | CKOJMB3SIUM KpPYrOBBIM
¢ukcaropom.

Korna nepudepuiinbie KonbleBble OOpYYH MPEACTABISIOT OO0 CrUpajbHbIE MPY>KUHBI
WJIA THOKHUE CTaJIbHbIE OKPYKHOCTHU IIUPOTHIL, NPY>KUHA COCAUHACTCA C OCEBBIM CTCPIKHEM,
KOTJIa TIPY’KMHA HAaXOIUTCA B COCTOSHUM CKATHSl WIIM PACTSKEHUsS, KPyroBoH (puUKcaTtop
orpaHn4eH M 3a0JOKUpOBaH WM CHaOXEHbl TPOOKOH; mocie pa3OJOKHPOBKH WU
OTKPBITUSL TIPOOKU HAIPsDKEHHE MPY>KUHBI 3aCTABISAET KPYIIIbIA (PUKCATOP CKOJIB3UTH TIO
OCEBOMY CTEPKHIO, TakuM OOpa3oM pacTsaruBasi peOpa M pacIIupsisi BepPTUKAJIbHBIE
CTEPIKHU.

Korna xpyroBble (pUKCaTOPHI SABISIOTCS CTPYKTYPOH, 3aKPEIUIEHHOW Ha OCEBOM CTEPIKHE,
KpyIible (PUKCATOPBI U OCEBOH CTEPIKEHb SIBJIIOTCS HHTETPUPOBAHHON CTPYKTYpOH. 31ech
nepudepuiiHo-nepHOpUPOBAHHBIA KPYIIIbIi (PHUKCATOP MOXKET OBITh HEMOCPENCTBEHHO
NPUBAPEH K OCEBOMY CTEepP:KHIO (Kpymiblli (pukcarop Taxske MoxeT ObITh 00padoTaH Ha
OCEBOM CTEpIKHE).

JIns yka3aHHOUM apMUPYIOLIEH KJIETKH NEPEMEHHOIO AUaMeTpa AJisi aHKEPHOTO CTEPKHSA
WA CBaWHOTO (pyHIAMEHTa, B COOTBETCTBUHU C TPEOOBAHUSAMHU NMPUMEHEHHsS] KOHKPETHBIX
MPOEKTOB M MPUHIIIIA IEPEMEHHOTO AUAMETPa TAHHOTO N300PETEHUs, TAKKE MOTYT OBITh
CO37JaHbl apMaTypHbIE KJIETKH MEPEMEHHOIO AMAMETPA C PA3JIMYHBIMU TPEXMEPHBIMHU
0cobeHHOCTAMH (HOPMBI, BKIFOUAs! (B YACTHOCTH) LIMJIMHAPBI, MHOTOYTOJIbHBIE LIMITHHAPHI
(C BHYTPEHHHUMHU KacaTeJIbHBIMHU OKPY)KHOCTH), YCEUEHHbIE KOHYCBI, KOHYCHI (B TOM YHCIIE,
KPYroBbIe KOHYChl W MHOTOYTOJIbHBIE KOHYCBHI), TPalelUueBUAHbIC LWINHAPBL, CQepsl,
6aMOyKkooOpa3Hble KOHYChI U T.JI.; B COOTBETCTBHU C TpeOoBaHUsAMH K 3¢ddexkruBHOCTH
MIPUMEHEHHs] KOHKPETHBIX MPOEKTOB U C Y4ETOM NPUHIMUINA [EPEMEHHOIo auamerpa
n300peTeHus], apMaTypHast KJIeTKa MePeMEHHOT0 THaMeTpa CO CBEPXOOJIbIIUM AUAMETPOM
Iy cBaWHOTO (yHOAMEHTa MOXKET Takke OOpa3oBbIBATH AapPMATyPHYIO KIIETKY
MEPEMEHHOTO AUAMETPA, XAPAKTEPU3YIOIIYIOCS MABYXCIOHHOM WM MHOTOCIOHHON
KJIETKOH B KJIETKE.

KosnbiieBbie 00Opyun pacrosioxkeHbl Ha mepuepud BEPTHUKAIbHBIX CTEPXKHEH, TOYKH
KperuieHust POPMHUPYIOTCSI Ha KOJIbLIEBBIX 00pyYaX 1 BEPTUKAIbHBIX CTEPIKHSIX; KOJIbLIEBbIE
oOpyun mpencraBmsAlOT CcOOOH  KOJNbIIEBBIE CHHUpANbHbIE MpPYXUHHBIE O0OpyYH,
W3TOTOBJICHHbBIE M3 AJIACTUYHOIO MaTepHaja Wik rHOKue CTalbHbIe MPOBOAA; 3aTArMBAHKE
KOJIBLIEBBIX OOpydel yKa3blBaeT Ha TO, YTO OHM HE HCIOJB3YIOTCS, KOHEL[ KOJbLIEBOTO
CIHMPATIBLHOTO 00pyYa MPY:KUHbI CHAOKEH YAESPKUBAIOLIMM U OTIYCKAIOLIMM YCTPOHCTBOM;
OpUd  HCIOJB30BAHUM TUOKHUX  CTalbHBIX MPOBOJOB HAa KpymioM (ukcarope
YCTaHABIINBACTCS YACP)KUBAIOIIEE U BBICBOOOXKIAOIIEE YCTPOMCTBO U PACTSKEHUS
pebep 1 BEpTHKAIbHBIX CTEPKHEIN.

Korna nepudepuiinbie KonbleBble OOpYYH MPEACTABISIOT OO0 CrUpajbHbIE MPY>KUHBI
WIA THOKWE CTajbHblE OKPYKHOCTH IIMPOTHI, TO YCTPOWMCTBO BBICBOOOXKICHHS IS
pacTsHKEHUS] BEPTUKAIBHBIX CTepXKHeH pebep mMeeT (aHAJOTHMYHOE) YCTPONCTBO IUis



OTKPBITHS 30HTUYHBIX pedep.

Korma konpleBble chupaibHble TNPYKHHHbIE OOpYyYM M OKPY)KHOCTH IIHPOTHI
NPEACTABISIIOT CcOOOH THOKHE CTajbHbIE TPOBOJOKH, U KOJBIEBBIE CHHPAJbHBIC
NpPYKUHHBIE OOpy4YH, W THUOKas CTajbHas IMPOBOJIOKA OOPA3ylOT TOYKH KPEIJICHHs C
BEPTUKAIbHBIMH CTEPKHIMHU, MPOCTEHINeH TOYKON (PUKCALIMU SBISETCS] MPOBOJIOYHAS
CBSI3YIOLIAst CTPYKTypa (MPOBOJIOYHAS CTSKKA). TOUKM KperuieHus: MOTYT ObITh KPYIJIBIMU
y3JIaMU C ONPEAETICHHBIM ITPOCTPAHCTBOM, TIO3TOMY KOJIBLIEBBIE CIIMPAJIbHBIC TIPYKIHHBIE
oOpyuu 1 ruOKHE CTANbHBIE TPOBOAA UMEIOT ONPENEIEHHOE CMEIEHNE Ha BEPTUKAIBHBIX
CTEP)KHAX B MOMEHT BBIITYCKA.

ITepBrIfi THIT apMUPYIOLIH KJIETKH MEPEMEHHOTO AHAMETpa MO JAHHOMY H300pETEHHIO
BbICBOOOXKIaeT (OpMy 30HTHKA (HO MpU OONBIIOM JMAMETPE KPYrOBOTO KOJbIA HWIIH
OonbLIOH TIacCTHHE KOJbLia, Ha ¢urype 1 Takke mokazaHa crosnbdaras ¢opma), oceBor
CTep>KeHb, KPYrOBOE KOJIBLIO MJIHM TUIACTHHA KOJIbIIA, HECKOJIBKO BEPTHKAJIBHBIX CTEPKHEH
(30oHTHUYHBIE pedpa) U HECKONBKO pedep MMEIT aHAJOTUYHYIO CTPYKTYPY 30HTHYHOIO
pebpa (omopHOro pebpa), ONHAKO KPYroBO€ KOJBIO WJIM IJIACTHHA KOJbIA 3aMEHSIET
HAKOHEYHHUK 30HTHKA, a KOJIbLIEBbIE MPY)KMHHBbIE OOPY4YH U CTPYKTYpa BBICBOOOXKIAECHUS
BBITOJIHSIOT AEHCTBUE 110 3aKPBITHIO U OTKPBITHIO 30HTHUKA, BEPTUKAJIbHBIE CTEPIKHU MOTYT
OBITh TPSAMBIMH CTEP)KHSIMH, KaK 30HTHYHbIE pedpa, U pedpa SBISIOTCS OMOPHBIMU
CTepP)KHAMU 30HTUYHBIX pebep, pedpa MOIBMIKHO COEAMHSIIOT KpyIiible (PUKCATOPBI U
BEPTUKAJIbHBIE CTEPIKHH.

Bropoii Tun apmupyromed KIeTKH TepEeMEHHOrO IuaMeTpa SIBJISIETCSl CTOJNOYaThIM
(UMITUHIPUYECKUM) U TIPEACTABIsIeT COOOH 30HTUYHYIO CTPYKTYPY U3 Mapbl KPYIIIbIX
¢ukcaropos; (Tpu wiu 60see 30HTUYHBIX KOHCTPYKLUH TaKk)ke MOTYT OBITh PaCIOIOKEHbBI
HA OCEBOM CTEp’)KHE, T.e. OHH O0Opa30BaHbl HECKOJBKHMHU BEPTHKAJIbHBIMU CTEPKHIM,
HECKOJIbLKUMU pedpaMM M CKOJB3ALINM N (PUKCHPOBAHHBIM KPYTOBBIM (PHKCATOPOM;
apMUPYIOIIasi KJIeTKa, WCIojb3yemas uisi 0ojpinoro auamerpa (okojo 100 cM), Moxer
OBITh KJIETKOW JBYXCJIOWHOHM CTPYKTYpPBI, 30HTHYHAs CTPYKTypa ONHOM Mapbl KPYrOBBIX
¢ukcaropoB BbICBOOOKIAET BHYTPEHHIOK KJIETKY M3 IABYXCIOWHBIX KJIETOK, 30HTUYHAs
CTPYKTypa BTOPOH Mapbl KPYroBbIX (PUKCATOPOB BBICBOOOKIAET BHEIIHIOW KIIETKY H3
IBYXCJIOMHBIX KJIETOK; 3TO CO3/1a€T HEKOTOPYIO U30BITOYHOCTD, HO 3Ta CX€Ma HE BBIXOIHT
3a paMK{ JAHHOTO M300peTeHH s ); BTOPOH ThM Gojiee 000CHOBAHHBIN, HO €r0 MOArOTOBKA
HECKOJIBKO CJIOJKHA.

Kpome Toro, mepBelii THI apMUPYIOLIEH KJIETKH MNEPEMEHHOIO AMAMETPA: ITHAMETP
KPYTOBOTO KOJIBLIA UJIH KOJIBLIEBOW TIACTHHBI COTTOCTABUM C AMAMETPOM OTBEPCTHS CBEPJIA,
WA HEMHOTO MEHbIIE ero, pedpa MOryT ObITh MPSIMBIMH FJIM M30THYThIMH. Kpyrosoe
KOJIBLIO MJTH KOJIBLIEBAS TUIACTHHA MOTYT OBITh COXPAHEHBI FITH 3aMEHEHbI HAITPABISIFOIIUM
CTep KHEM (HAIPABIISIFOIIUAM KOJITTAYKOM).

Ecnn, mo xpaitHeil mepe, OAUH KpPyroBoul (PUKCATOP YCTAHOBJICH MJIsi CKOJIbXKEHHS Ha
OCEBOM CTep:KEeHb 1 UMEETCsl MPOOKa, OTPAHUYUBAIOIIASI PACCTOSTHUE CKOJIbXKEHMUSI, APYTOM



KpyroBoii ¢ukcarop puxcupyercss Ha oceBoi crepkeHb. Korma nBa KpymibIx ¢pukcaropa
CKOJIB3SIT T10 OCEBOMY CTEP>KHIO, MOTYT OBITh YCTAHOBJIEHBI IBE IIPOOKHU, OrPaHUYHBAIOIIIHE
pacctosiHue ckonbkeHus. [IpoOka He MoxkeT ObITh YCTaHOBJEHA (YCTAHOBJIEH MEXaHU3M
OCTAHOBKH, HalpuMep, BAJIUK CTOJKHOBEHHE W T.JI.), WM HANPKEHHE MPYKIUHBI
UCTIONB3YETCS AJIs1 BBICBOOOXKACHHUS PACCTOSTHHS PACIIMPEHHS BEPTUKAIBHBIX CTEPIKHEH.

Korna xosnblLieBbie 00py4H SIBISIFOTCS SJIACTUYHBIMHU, OHH OKPY3KAalOT BHYTpeHHHE pedpa B
BEPTHKAJbHBIX CTEP)KHSX. BepTUKaNbHbIE CTEpKHU H OOpy4Yd OZHOBPEMEHHO
Pa3BOPauMBAIOTCS M TECHO MPUKPEIUBIIOTCS Ha pPACIIMPEHHOM KOHIE, 00pasys
apMupyrOIIyt0  kietky. CylmecTByeT HECKOJbKO THIIOB YIPYrux oOpyded u
BBICBOOOXKIAOIUX KOHCTpyKnmit. Hampumep, Hambojee IMHPOKO pacmpoCTpaHEeHa
KOHCTPYKIMS mTH(TA Bajla UM OTBEPCTHUS Bajia, 0OpabOTaHHBIE ¢ KOHIA 00pyd4a; Korna
5TO WTH(T Basia, OH BCTABJISAETCS B QUKCHPYIOLIEe OTBEPCTHE; KOT/IA 3TO OTBEPCTHE BaJIa,
IUTS KpeTUIeHns KOHIa oOpyda ucnosbsyercs Ban mrudta. Kpome Toro, 310 yaoOHO mist
BBICBOOOXKIICHHUSI, €CJIM BO3HUKAET Takash HEOOXOIMMOCTh, T.€. apMHpPYIOLIas KJIeTKa C
NepeMeHHbIM THAMETPOM OTKPBIBAETCS B PACLIMPEHHOM OTBEPCTHH.

VYkazaHHast apMUPYIOLIas KJIETKa C MEPEMEHHBIM JUAMETPOM OCHAIIECHA yIePKUBAIOIIUM
ycTponcTBOM. /[l mpuBeneHUss JUaMEeTpa apMHUPYIOLIEH KIETKH B COCTOsSIHUE
MOHMKEHHOTO YAEPKaHUS MPUMEHSIOTCS, B YaCTHOCTH, METOIbI YAEPKAHUSA, BKIIOYas, B
YaCTHOCTH, YAEPKUBAIOIIHME TPOCHI, yaepKuBaromue mTHPTH U T.A. Mcmome3yrorcs
Pa3JIUYHBIE CPEACTBA, B TOM YHCIIE MPYKUHBL, SIACTHYHBIC MPY>KUHBL, INCTOBBIE MPYKUHBI,
ANACTHYHBIE KOJIbLA, SJACTHYHBIC ILIApPbI, KOMIIPECCHOHHBIE MEIIKH, THAPABINYECKHE
NOABEMHBIE (CTEPKHU), THEBMATHUECKHE MTOIBEMHBIE (CTEPIKHH) WIIN IPYTUe MaTepHaIbL.
Metonbl OTKPBITHS apMHUPYIOIIEH KJIETKH MEPEMEHHOr0 AMaMeTpa BKIIIOUAIOT B ceds, B
YaCTHOCTH: TPY)KHUHBI, JINCTOBbIE MPY)KHUHBI, 3JACTUYHBIE KOJbLA, SJIACTHYHBIE MLIAPHI,
ANACTHYHBIE CTEP)KHU, KOMIIPECCHOHHBIE MaThl, MPOTHUBOBECHI, OaacThbl, BUOPALHIO,
BpalleHNe, THAPABINICCKHI TOMKpAT (CTeP>KHU), THEBMATUYECKHHA TOMKpAT (CTEPKHU),
ra3 BBICOKOTO JAaBJICHUS WIN KUIKOCTHOE BO3AEHCTBHE U T.1.

JUisi  pacIiMpEeHHOrO AHKePHOTO CTep)KHS WM CBaWHOTO (PyHIaMEHTa HATMOpPHOW
apMUPYIOLLIEH KJIETKH MEPEMEHHOTO AUaMeTpa B JaHHOM M300PETeHUH, MPU Pa3MeIeHHH
B PaCLIMPEHHOW CEKIMU apMHUPYIOLIasl KJIeTKa MePEMEHHOro THaMeTpa PacTsIruBaeTcs U
BbICBOOOXKIaeTCsl. MeXaHu3M MpOBEOeHUs] 3aTHPKU WM OETOHA MOHTHPYETCS Ha
ApMUPYIOLIEH KIETKe MNEePEeMEHHOro IuaMeTpa TakuM oOpas3oMm, 4ToObl 0Opas3oBarhb
AHKEPHBII CTep KeHb WM CBAMHBIA (YHIAMEHT BO BPEMsi 3aTUPKU WM OETOHUPOBApHS, &
apMHPYIOLIas KJIETKa MEPEMEHHOIO AUaMeTpa CTAHOBUTCS KAPKACOM aHKEPHOTO CTEpPIKHS
WM CBaHOTO (PyHIAMEHTA.

Marepuansl, UCIIOJIB3YEMBbIE B YKA3aHHOW apMUPYIOLIEH KJIETKE IEPEMEHHOIO JUaMeTpa U
€e KOMIIOHEHTaX, BKJIIOYAIOT B CceOs, B YAaCTHOCTH, CTaJbHbIE TPYOBI, CTaJbHBIE HUTH,
CTEKJIOBOJIOKHO, CMOJIbI, apMUPOBAaHHBIE CTEKJIOBOJIOKHOM CMOJIBL, apaMHUIHBIE BOJOKHA,
yIJIEPOHbIE BOJIOKHA, TpadeH, yrIepoAHble MaTepHaibl U KOMIIO3UTHBIE MaTepHalbl,
MOJIUMEpP, MOJHMMEPHBbIE MaTepHaJIbl, HAHOMATEPHUAJIbI, METAJUNINYECKHEe MaTepHalbl U



HEMETANINYECKUE MaTepruaiibl. Pa3iandHble mapaMeTpbl YKa3aHHOW apMUPYIOIIEH KIETKH
NEPEMEHHOTO JUaMeTpa U €€ KOMIIOHEHTOB, BKJIIOYAs MOJIOKEHUE, CIELU(PUKALINIO,
Mozenb, (GopMy, KOJIMYECTBO, pasMep U MarepHal, MOTYT ObITh CKOPPEKTUPOBAHBI B
COOTBETCTBUH C KOHKPETHBIMH MOTPEOHOCTAMH Pa3IHYHBIX CIEUPUKALNNA TPOIYKLIHH.
Hanpumep, B KpyroBeIx (prKcaTopax MUCIONB3YIOTCS 30HTHYHBIE MEJTKO3EPHHICTBIC AETAIH
WIn Apyrue GOpMBL

DopMBI YKa3aHHOW apMHUPYIOLIEH KJIETKH MEePEMEHHOIO AuaMerpa U €€ KOMIIOHEHTOB
BKJIFOYAIOT, B YaCTHOCTH, LIMJIMHIPBI, MHOTOYTOJIbHBIE (C BHYTPEHHHUMH KacaTeJbHBIMU
OKPYKHOCTH) LWJIMHAPBI, YCEYEHHBbIE KOHYCBI, KPYrOBble KOHYCbl M MHOTOYTOJIbHBIE
KOHYCBI, TpaneuueBUIHbIe IINHAPBL, cdeprl, OamOykooOpasHble LWIMHAPHI U T.J.
ITnockue GopMbl CeueHHst BKIIFOUAIOT B C€0sl OKPYKHOCTH U 3JUTUIICHI, CEKTOPBI, IyT'H U
KpPyroBble Kosblia. B ¢opmam Takske OTHOCSTCS BKIIFOUAIOT TPEYTOJIbHHUKH, TPATIELIONIBI,
napajuieIorpaMMsl, poMOBl, MPSIMOYTOJIbHUKH, KBaJ[paThl, MATUYTOJIbHUKH,
IIECTUYTOJBHUKH U MHOTOYTOJIbHUKH ¢ OoJblIeil AMMHON CTOpOHBL. B coorBercTBuu €
TpeOOBAHUAMHU K NPOM3BOAUTEIBHOCTH MPUMEHEHUSI KOHKPETHBIX MPOEKTOB M C YYETOM
NPUHIUIIA TEPEMEHHOIO0 AHaMeTpa JaHHOTO H300pPETEeHHUs, apMHUpPYIOIas KJIeTKa
NEPEMEHHOTO AHAMETPa CO CBEPXOOJIBIIUM THAMETPOM JUISl CBAWHOTO (PYyHIAMEHTA MOXKET
TaKxkKe 00pa3oBbIBaTh ApMHUPYIOLIYIO KJIETKY NEPEMEHHOTO auaMerTpa,
XapaKTEPU3YIOIMIYIOCS ABYXCIOWHON UM MHOTOCJIOMHON KJIeTKOHM B KiieTke. CyIecTByOT
pa3jMuHble METO/bl IOATOTOBKH apMUPYIOLIEH KIETKH IEPEeMEHHOIO JuaMeTpa:
TpexmepHast me4arp, JIUThE MOJ AABJICHUEM, Py4Has M MeXaHW4ecKas cOOpKa U CBapka,
py4Has 1 MeXaHU4eCcKasi COOpKa U MeperuieT u T.A.

ApMmupyromasi KJIeTKa NEepeMEeHHOTO JauaMerpa B paMKax HaHHOIO H300peTeHus
COYETAeTCs CO CTEPIKHEM HATSDKEHUSI, BKIIIOUAs, B YACTHOCTH, Pa3JIMYHbIE CIICU(PUKALNN
U COpTa CTAJbHBIX MPYTHEB, CTaJbHBIX Kadeneld W TPOCOB, 0Opa3ysi MHTErpasibHBbINA
pPacCLIUPEHHbBIN aHKEPHbIN CTep:keHb. KpoMe Toro, apMarupyronias KjieTka COUeTaeTcs C
PA3NIUYHBIMU CHENH(PUKALUSAMI CTAIbHBIX KOJIOHH, NMPH 3TOM OETOHHBIE CTPYKTYPBI
apMUpYIOLIEH KJIETKH U3 CEKLUOHHOW CTajlu WJIH HEPEeAyKTOPHON apMUPYIOLMHM KJIETKH
(KOJIOHHBI WJIM CBaW) MOTYT OOPa30BBIBATH €AMHBIA PACIIUPEHHBIH CBAWHBIA (yHAAMEHT.
AHKEpHBIN CTEPKEHb IPUHUMAET SIPKOKAaTaHbIN Pe3bOOBOH CTAIbHOM CTEPIKEHb, a aTaITep
CTaJbHOIO CTEPKHsSI MCIOJB3YeTCsl AJI1 COCJUHEHUs B JJIMHY B KOHLE SIPKOKaTaHOIO
pe3b0OBOTO CTATBHOTO CTEPIKHS. BEpXHsisi 4aCTh aHKEPHOTO CTEPIKHS MPHUKPEIUIEHA K TTOITY,
a HIDKHAS 4acCTb - K PACUIMPEHHOW apMUPYHIOLIEH KIETKe, T.€. K apMUpPYIOIIEH KIIEeTKe
MEPEMEHHOTO THAMETPA.

Meron nmpUMeHEHHsI 3TOr0 U300PETEHHsI: POTOPHBIN CTPYHHBIH JpaiBep CBal BBIIOJIHSAET
OypeHue 1O MPOEKTHOH WIyOMHBI — CTPOUTENHCTBO C POTOPHOM CTpPyel BBICOKOTO
JABJIEHUS] WM CTPOUTEILCTBO C MEXaHUYECKUM Pa3BEPTHIBAHUEM —> 3AITyCTUTh AHKEPHYIO
TOJIOBKY (MJIM OTBEPCTHE CBaM) — OTKPBITh MEXaHU3M PACIIMPEHHS B aHKEPHOW IOJIOBKE
(MM OTBEPCTHH CBaM), OTKPBITH aPMHUPYIOLIYIO KIETKY O HOMHHAJIBHOTO pa3Mepa —
3aTHUpKa WK OETOHUPOBAHKE BHICOKOTO JABIIEHHS.
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OKpYKHOCTH IIUPOTHI I apMUPYIOLIEH KJIETKH MePEeMEeHHOro JAMaMmeTpa MOTYT CTaTb
ANIACTUYHBIMU CTAJIbHBIMH CTEPXKHSMH, T.€. 00py4aMH, MOCie CrenuanbHOU 00paboTKH
OOBIYHBIX CTaJbHBIX CTepkHeil. (OOpaboTaHHbBIE JJIACTUYHBIE CTAJbHBIE CTEPIKHU
(bopmupyroTCcsi B 00pydr MaJIoro auamerpa (Ui CTSDKKU BCEX BEPTHKAJIbHBIX CTepIKHEH
wii pedep NyTeM IUIOTHOTO OKPY)KEHUs WM 3aTsDKKU). Takum oOpasom, Iienbie
BEPTHKAJbHbIE CTEPXKHH WK pebpa OOTIrMBAIOTCS MyTeM IUIOTHOTO OKPY)KEHHS WIIH
3aTSDKKU, KOJIbLIEBbIE OOpY4YH DPACIIONOKEHbI Ha Mepu(epurl BEPTUKAIBHBIX CTEPIKHE;
TOYKH KperuieHuss (GOPMHUPYIOTCS Ha KOJbLEBBIX 00OpydYaX U BEPTHUKAIBHBIX CTEPIKHSX
(Hanbosnee pacmpOCTPAHEHHBIM METOIOM SIBJSIETCS TPUBSI3KA CTAIBHOW IPOBOJIOKH).
Korna kapTouka nim npsiKka KOHL@ 3JIaCTHYHOTO CTaIbHOTO CTEP3KHSI BBICBOOOKIAIOTCS B
TOYKE KPEIJICHHUs] C MOMOLIBIO TJIOTHOTO OKPY)KEHHs WJIM 3aTSKKH, OHa OCIadisiercs, a
IMaMETp apMHUPYIOLIeH KJIETKH C MEPEMEHHBbIM AMAMETPOM H3MEHseTCs (yBeIHnueHue
auaMeTpa) TakuM o0pazom, 4ToObI 00pa30BaTh APMUPYIOIIYIO KJIETKY OOJIBIIIOrO TuaMeTpa
U apMaTypHYIO KJIeTKa JJisl aHKEPHOTO CTeP>KHS MJIM CBAWHOTO (pyHIaMeHTa.

J171s1 BTOpOro THUIA apMUPYIOLIEH KJIIETKU C IEPEMEHHBIM AUAMETPOM OKPY>KHOCTH LIUPOTHI
NPEACTABISIIOT COOOM CTajbHbIE JKWJIbI HJIM TPOCHl, PABHOMEPHO HAMOTAHHBIC WU
COCNMHEHHbIE Ha mnepuepur BEPTUKAIbHBIX  CTEpIKHEW; YASpKUBAOIUN U
BBICBOOOXKIAMOIINI MEXaHM3M TMPEACTAaBIsieT COOOW OTKPBIBAKOIIEE YCTPOHCTBO C
I[BOfIHbIMPI 30HTUYHBIMU pe6paM1/1, BCPTUKAJIBHBIC CTCPXKHHU SKBUBAJICHTHBI CKECJICTY
30HTHUYHBIX pedep MM KOAKCHAJIbHOMY MABOWHOMY 3O0HTHKY CTPYKTYpbl pedep s
OCBO60)KI[€HI/I$I; OKPYKHOCTHU MMHUPOThI CTAHOBATCA MHOI'OYIr'OJIbHBIMU KOJBLECBBIMU
oOpyuamu; KOTJa YHCIIO BEPTHKAJIBHBIX CTEP)KHEH 8, OKPYKHOCTU HIMPOTHI CTAHOBATCS
BOCBMUYT'OJIbHUKOM.

TunuyHele TOTOBBIE NPOAYKTBI. TOCJE CXAaTWs apMUPYIOLIEH KIETKH JuaMeTp
OKpPYKHOCTEH IIUPOTHI, KaK MpaBmiio, coctaBiusteT <200 mMm (mapamerp, (pakTUIecKH
CBSI3aHHBIH C OOpPa30BaHHBIM OTBEPCTHEM CBEpJA, U PA3JIMUHBIX OTBEPCTHH CBepJa
BO3MO)KHBI Pa3JIMYHbIE TUAMETPBI ApMHUPYIOLINX KJIETOK (00pyUeit); mocie pasMereHus B
paclIMpsIONIeH CEKLIMU aHKEPHOIO CTEPIKHsI YAEP>KUBAKOINUNA MEXaHU3M B apMUPYIOLIEH
KJIETKE OTKPBIT, U €r0 JAUaMeTp AOCTHraer npuomusutenbHo 400 MM (Takke MOXKET
cocraBisiTh <150 MM mocne oOpa3oBaHusi 0Opy4a, AMAMETP TIOCIE PaCIIUPEHUs
cocrasisier 10 200-350 MM); BBICOTA apMUPYIOIIEH KIETKH, KaK MPaBHIJIO, JOCTUraeT
1200-1600 mm. Ilpu HEOOXOAMMOCTH PACIIUPSIIOLIUICS AUAMETP apMHUPYIOIIEH KIIETKH
MOXeT pocturath okoso 500-2000 MM M gake mpeBBIIATH 3TOT MOKasarenab. B
apMHUpYIOLIEH KJIETKE MCHOJNb3YeTCs KPYMNHBIM OCEBOM CTEPKEHb M KPYIHBIE
BEPTUKAJIbHBIE CTEPXKHH, OHAMETP OKPYKHOCTEH MIMPOTHI Mocie oOpa3oBaHus oOpyqa
cocTasiisieT, kKak npasuiio, <300-800 MM, a ero qIMHA YBEIUYHUBAECTCS WIM YMEHbINAETCS
1o Mepe HeooxoaumocTu. OKpyKHOCTH IIMPOTHI MOTYT ObITh CIIUPAJIEHBIMHU JIMHUSIMH W
OKPYXHOCTSIMH, PaBHOMEPHO pACHPENENCHHBIMU IO BEPTHUKAJIBHBIM CTEPXKHSAM WIIHN
CeTYaTbIM CTPYKTYPaM.

BeprukanbHble cTep:KHU WM peOpa pa3sBOPaYMBAOTCS U LEIUIIOTCS 32 OOpydYd TOx
JefiCTBHEM MexaHM3Ma [0 MOMEHTa WX pa3BepTbIBAHMS, aHKEPHbIH CTep>KeHb
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MEXaHUYECKH COEIUHEH C PACIIUPEHHON NOJIOBKOU B HUKHEN 4aCTH CEKLIUU PACLIUPEHNS,
TO €CThb B HMKHEH 4YacTH aHKEPHOTO CTEP)KHS, ¢ aHKePHOW OTOPHOW IIACTHHOH (3TO
KOJIBLIEBAS IJIACTHHA) . APMHPYIOLIast KJIEeTKa MePEMEHHOrO AUaMeTpa ¢ PaclIupeHHON
TOJIOBKOH, aHKEPHBIH CTEPKEHb U aHKEPHBIC YaCTH COCAMHEHbI KPUCTAJUTAMU OETOHA WU
[[EMEHTa CYCIIeH3UH JJis 0Opa30BaHUsI AHKEPHOU CUCTEMBI ¢ PACIIUPEHHOMN TOJIOBKOU HJTH
CTEeP KHEBOI/ CBalfHON CHCTEMbI ApMHUPYIOLIEH KIIETKH MEPEMEHHOTO TUAMETPa.

Jns apMupyromed KIeTKH HEeCyIero TUIA MEePEMEHHOI0 auaMeTpa ¢ paclIMpEeHHON
TOJIOBKOH aHKEPHBIX CTepKHEHW CM. MH(GOPMALUIO O MPOEKTUPOBAHUH, M3TOTOBICHUH U
npuemke B Texunueckoit cneruduranmu JGT/T282-2012 nyist aHKePHBIX STKOPEH METOIOM
cTpyiiHOU 3atupku. IlpumeHeHHs] 3TOro U300pPETeHHs] OTHOCATCS K TEXHOJOTHSIM
AHKEPHBIX CTEPIKHEH C paCIIMPEHHO rOJIOBKOH HIIH K TEXHOJIOTHH CBAHHBIX (PYHIAMEHTOB
¢ OOJIBIIOI rONOBKOM.

B cooTBercTBHU C TpeOOBAHHUAMH K MPUMEHEHHIO KOHKPETHBIX MPOEKTOB H C MPHHLIUIIOM
JAHHOTO HM300pETeHMs], TaKke MOryT ObITh 00pa3oBaHbl AapMHUPYIOIIHE KJIETKU
MePEeMEHHOro THaMeTpa C Pa3IMuHbIMHU TPEXMEPHBIMU (POpPMaMH, BKJIFOUAsi, B YACTHOCTH,
LMJIHHAPbI, MHOTOYTOJIbHbIE IMJIMHAPBL, KOHYChI, TparleLUUueBHIHbIC LMIHHIPHIL,
OamOykooOpasHbie HUIUHAPHI U T.A. KpoMme TOro, B COOTBETCTBHH ¢ TPeOOBAHUSIMHU K
MPOU3BOAUTEIBHOCTH MPUMEHEHHs] KOHKPETHBIX MPOEKTOB M MPHUHLHUIIOM MEPEeMEHHOTO
araMeTpa n300peTEeHNs], apMUPYIOLIasl KJIETKA MEPEMEHHOTO TUAMETPa CO CBEPXOOJIbIIUM
IVMaMETPOM JUIsI CBAMHOTO (PyHAAMEHTa TakKe MOXKET OOpa3OBBbIBATH APMHPYIOIIYIO
KJIETKy  TePEMEHHOr0  AMaMeTpPa,  XapaKTepH3YIOIIYIOCS  ABYXCJIOHHBIM  WJIH
MHOTOCJIOHHBIM PACTIOJIOKEHHEM BEPTUKAIBHBIX CTEPKHEH (KIIeTKa-B-KIETKE).

IMonesnvie >(hdexTo: cxema «apMUpyrOmas KJIeTKa HEeCYLero TUIa MEePEeMEHHOTO
IUaMeTpa ¢ PACIIMPEHHOW TOJIOBKOHY» B JaHHOM HW300pPETEHHH TO3BOJISIET MOJYYHTh
AHKEPHBIN CTEP)KEHb C Tepenadyeil HanpspKEHUST W COMPOTHUBIICHHUS C JTOCTATOYHBIM
TPEHUEM, OUYE€BUIHO, CHJIA KPETJICHHSI YBEJTMYUBAETCS, M OOMIas EIOCTHOCTh aHKEPHOTO
CTEP KHS BBICOKA, CX€Ma TaKKe UCTIOB3YEeTCsl Isl OETOHHBIX CBAWHBIX (PYHIaMEHTOB THITA
HECYIIero THUMAa ¢ pacIIMpPeHHOW rojioBkod. JlaHHOe H300peTeHHue HCIONb3yeTCs B
OCHOBHOM B MPEIATCTBYIOIEH (hioTanuu nonaepkke GyHIaMeHTa, MOIIePKKE OTKOCOB,
apMUpPOBAaHMM U T.I. s (PyHIaMeHTOB 3maHuid. IIpm 3TOM mcmoib3yercs HebonbLIOe
KOJIMYECTBO MATEePHAJIOB M HU3KO3aTPaTHbIC TEXHOJIOTHH, YIOBJIETBOPSIOTCS TPeOOBAHHUS
K CTPOUTENbCTBY KPYIHBIX CBAaWHBIX (PYHOAMEHTOB WM AHKEPHBIX CTEpKHEH st
CHWXKeHus 3arpar. M3o0pereHue sBJISIETCS YCOBEPIISHCTBOBAHMEM W WHHOBaLMEH B
OTHOLIEHUU PACIIUPEHHON YaCTH TOJIOBKH B TPAAULMOHHON TEXHOJOTUU AJII CTPYHHOTO
AHKEPHOIO CTEPKHs BBICOKOTO [ABJICHUS C PACIIMPEHHON TOJOBKOW WMJIM CBalHOTO
dbyunamenTa. [Tocne nodasneHus apMUPYIOIIEH KJIETKH MEPEMEHHOTO THAMETPA B CEKIUIO
pacIiIupeHHON TOJIOBKM OOpa3yercsi [eMeHTHas W OeTOHHash CBas C PaCUIMPEeHHOU
TOJIOBKOM C apMUPYIOIIEH KJIETKOH NMEPEMEHHOTO TUAaMEeTPa; TEM CaMbIM YBEIMUUBAETCS
ofmasi MPOYHOCTh, CTAOWJIBHOCTb KPEIJICHHS] CEKIUH, JOJTOBEYHOCTb, TOABEMHAs
CIOCOOHOCTh, Hecymiasi CoCOOHOCTh U T.A. TEeXHONOTUS 3TOTO M300pPETEHUs! MO3BOJIHT
MOBBICUTh COMPOTUBJICHUE TMOIbEMA WJIM CONPOTUBJICHHE CXKATUI0O U OOECHeuuTh
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CTa0HJIbHYIO U HAJEKHYIO paboTy; KpOMeE TOro, apMHPYIOIIAsi CHCTEMa MEPEMEHHOr0 AUamMeTpa
MOJIHOCTBIO COOpaHa, OueHb yHOOHA M OKAa3bIBAET MOJOKUTEIbHOE BIHMSHUE HA YCKOPEHUE
nporpecca MpoeKTOB.

IV. KpaTkoe onucanue yeprexei

Ha ¢urypax 1-1, 1-2 u 1-3 npencraBieHbl BCe TUarpaMMbl CTPYKTYPbl ApMUPYIOIIEH KIETKU
NEPEMEHHOT0 TaMeTpa 1o JaHHOMY u300peTeHnto; Ha ¢urype 1-1 mokasana CTpykTypa
BBICBOOOKIEHHUSI-Pa3MOTKHU NPY KUHBI HATSDKEHMS, Ha Qurype 1-2 mokasaHa CTPyKTypa
BBICBOOOKIEHUSI-PA3MOTKHU NPy KUHBI CKaTUs, Ha purype 1-3 mpoaeMOHCTpHPOBaHA CTPYKTypa
BBICBOOOKIEHUSI-Pa3MOTKHU NPy KUHBI CKATHUS TSI CKOJIbXKEHUST ABOWHBIX KPYTOBBIX
¢dukcaTopos.

durypa 2 npexacrasisieT COOOH CTPYKTYPHYIO AHAarpaMMy PacUTHPEHHOrO aHKEPHOT'O CTEPIKHS;

Ha ¢urypax 3-1 u 3-3 npuBeneHbl CXeMbl CTPYKTYPbI 3aTSDKKU JJIST JAHHOTO U300pETeHHS,
durypa 3-1 — cTpyKTypHast cXxema 3aTSDKKH CTeP KHA MeTyiu 0e3 npyskuHel, durypa 3-3 —
CTPYKTYpHAasl CXeMa 3aTsLKKU CTEPKHsI IETJIN ¢ MPy>KUHOM; durypa 3-2 — JyacTudHas cxema
3aMeHbI maccu 12 HampaBISIOIIUM HAKOHEYHUKOM B HIKHEH JacTu ¢purypsl 3-1; @urypa 3-4
peacTaBisieT COO0H YaCTUYHYIO CXeMYy 3aMEeHbI maccy 12 HanpapJIsIFOIINM HAKOHEYHHKOM 14
B HIWKHel yactu @urype 3-3.

@urypa 4-1 - cxema CTPYKTYpbl BLICBOOOKIEHUS [Tst m300perenust;, durypa 4-2 - cxema
APYTOH CTPYKTYPBI BEICBOOOKACHHS (TIETENBHBIN CTEPIKEHDb C MPYKUHOKN) 111 H300peTeHus,

durypa 5 npeacrasisieT cOOOH CTPYKTYPHYIO JUAarpaMMy rornepeuHoro ceueHus: B-B Ha
dburype 4;

Qurypa 6 mpeAcTaBisgeT COOOU CTPYKTYPHYIO AUarpaMMy COeIUHEHUs pedpa 3, MPUBEACHHY IO
Ha urype 5,

durypa 7 npeacrasisieT cOOOH CTPYKTYPHYIO JHAarpaMMy BHEIIHETO KOJIBLEBOro o0pyya 6
(crimpanp),

durypa 8 npeacrasisier coOOH cxeMaTH4eCKUi (YBEIMYSHHBII) BUA KOHCTPYKIIMU 3aTSDKKH
BTOPOTr'O KPOHIITEHHA,

durypa 9 npeacrasisieT cOOOH CXeMy CTPYKTYPbI BHICBOOOXKACHHUS! BTOPOT'O KPOHIITEHHA,

Qurypa 10 npencrasisier codbol cxeMy TeXHOJIOrn4eckoro npouecca. Ha durype:
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CBEpJICHUS] OTBEPCTHS @ — Pa3BEPTHIBAHHUE b — 3aIyCK aHKEPHOU T'OJIOBKH C—> OTKPBITHE
MeXaHU3Ma PACIIMPEHUsS] B aHKePHOU rojIoBKe d — OTKPBITHE apMHPYIOIIEH KJIETKU IO
HOMMHAJILHOTO pa3Mepa € — 3aTHpKa Wik OETOHUPOBAHUE MO BBICOKUM JIaBJIeHHUEM f)

@durypa 11 mnpencrasisier coOOH CTPYKTYpPHYIO IHAarpaMMy apMHPYIOLIEH KJIETKH
MEPEMEHHOTO AUAMETPA B MOMEHT 3aTsKKHU,

Ha ¢urype 12 mnokazaHa CTpPyKTypHash cXeMa apMHpPYIOIIEH KJIETKH IEePEMEHHOTO
AuaMeTpa Mocie OTKPBITHS YAEPKUBAKOLIETO MEXaHU3MA.

V. lloapoOHoe onucanue

ITokazaHHbIE Ha (Urypax KOMIIOHEHTHI BKJIFOYAIOT B ceOsl: OCEBOH CTEpIkeHb 4, KPYyroBoe
KOJIBLIO MJIM KOJIBLIEBYIO IUIACTHHY |, HECKOJBKO BEPTHUKAIBHBIX CTepKHEH 2, pebpa 3,
KPYroBbIe (PUKCATOPHI S5, KOJIbIIEBBIE 00pyUH 6, CTaabHOE KOJIBLO O-1 B KOHIIE 00pyH4a (aus
KpeIUIeHHsT U OCBOOOXKIIEHUsI), TOUKY COENWHEHHs 7 KOJIbLIEBOro 00pyda C OCEBBIM
cTepykHeM 4, MeXaHH3M BBICBOOOXKIEHUs 8, THe3m0 8-1, COOTBETCTByIOLIEE CTAIBHOMY
KOJIBITY KOJIBLIEBOTO 00pyHYa, CTAbHOMN JIOTOK M CBAPKY CTaJIbHON TPyOr! 9, mpoTusosec 10,
npoOky 10-1, nepsriit kponmTeiH 11 u Bropoii kponmrelH 11-1, maccu 12, crampHON
JIOTOK (T.e. KpyroBod (PMKCATOp WM KPYTrOBYKD MEJKO3EPHHUCTYIO 4acTh) 13, pebpa 3,
KOTOPBI€ MOTYT OBITh IJIOCKMUMHU CTEP KHAMU; BaJ mtHdTa 3-1, KpoHLITEHH Bana mrudra
(U-oOpa3Hblii pUKCHPOBAHHBIN KPOHIITEHH) 3-2, BBIEMKY 3-3.

OcHOBHast KOHCTPYKIIHSI 3TOTO M300peTeHHs rnoka3zaHa Ha ¢urype 1 u 2: apMupyromas
KJIETKa C NEPEMEHHBbIM AMaMETPOM, BKJIIOUAIOLIAs OCEBON CTep:KeHb, KPyroBOE KOJIBLO
WIA KOJBLEBYIO TUIACTHHY, HECKOJIbKO BEPTUKAJIBbHBIX CTEP)KHEH M HECKOJNBKO pedep;
KPYroBO€ KOJIBLIO MJIM KOJIblieBasl IUIACTHHA, NMEPHEeHIUKYJSIPHbIE OCEBOMY CTEPIKHIO;
OCEBOH CTEpPKEHb MOXKET OBITb M3TOTOBJIEH M3 CTAJNBHBIX TPYO, MOJNBIX CTANbHBIX TPYO,
CTaJIbHBIX CTEPXKHEM WM PyrHx MaTepuasioB; OAMH KOHEL[ HECKOJbKHUX BEePTUKAJIbHBIX
CTep>KHEel paBHOMEPHO 3aKpeIUIeH Ha KPyTOBOM KOJIbLie WJIM KOJIbLIEBOH MJIACTHHE; APYroi
KOHELl MJIM CepeArHa KakJO0TO0 BEPTHUKAJbHOTO CTEP)KHsS COEAMHEHbI C OJHUM KOHLIOM
pebpa, a mpyroii koHer pedpa - ¢ OMHUM KPYroBbIM (PUKCATOPOM; KPYroBOM (hUKCATOP
KPEMUTCSl Ha OCEBOH CTepKeHb WJIM CBaWHBIA (pyHHaMeHT cTep:kHs. PeOpa 3 moxoxu Ha
NpsIMbIE CTEPKHHU 30HTHYHBIX pedep.

Ha ¢urypax 3 u 4 npuBeneHbl CXeMbl CTPYKTYPBI 3aTSKKU U CTPYKTYPBI BBICBOOOXKIECHHST
IUIS1 JAHHOTO U300pETeHHST; KOJMYECTBO BEPTUKAIBHBIX CTEPKHEHN paBHO O, a haKTHUECKU
OHO MOXET COCTaBJISTH 3 U OoJee; KOoraa OKPY)KHOCTSMH LITHUPOTHI SIBIISIIOTCST CTaJIbHBIE
JKUJIbL, CTAJbHBIE KAHATHI U T.J., MONEPEYHOE CEUEHHE SIBJISIETCS MHOTOYIOJIBHBIM IpU
OTKPBITHH apMUPYIOLIEH KJIETKU [EPEMEHHOIO JUaMeTpa.

Ha ¢urypax 3 u 4 BepTUKaJbHBIE CTEPKHH NPENCTABISIIOT COOOH MpsMble CTEPIKHHU,
PACNOJIOKEHHBIE BEPTUKAJIBHO, MAapaJIENIbBHO OCEBOMY CTEPIKHIO, M MOTYT TaKxKe
pacrionaraTeCsi MO OJHOPOAHOW HAKJIOHHOW &MHMU, Ha ¢urypax 3-1 u 3-3 15 —
yaepskuBaromuid mrudt, Ha purypax 16-1 u 16-2 — yaep:kuBaroue TpOCkL,

14



BeprukanbHble CTEpyKHU NIEPBOTO TUIA APMUPYIOINEH KIIETKH, IOKa3aHHbIe Ha gurypax 1
U 2, KaK IPaBUJIO, PaclpenessiioTCsl paBHOMEPHON HakyoHHOM nuHued. OauH KoHel
HECKOJIbKMX BEPTHUKAJBHBIX CTEP)KHEH PaBHOMEPHO 3aKPEIUIeH Ha KPYyrOBOM KOJIbLE WU
KOJIBLIEBOH IUIACTHHE, IPYrod KOHEL WM CepelrHa KaKIOTO BEPTHKAIBHOTO CTEPIKHS
COEIMHEHbI C OHUM KOHIIOM pebpa, a Ipyroi koHer pedpa - ¢ KPyroBbIM (PUKCATOPOM;
KPYIIIbIi (PUKCATOP CKOJB3UT MO OCEBOMY CTEPIKHIO (CTEp:KeHb CBAWHOTO (PyHIAMEHTA).
BeprukanbHbie CTEPKHU MOTYT ObITh BEPTUKAIBHO PacIpenesieHbl MapaieIbHO OCEBOMY
CTEpP)KHIO TIOCIIE COEAMHEHHUs APYroro KoHLa pedpa K KPyroBoMmy (PUKCATOPY M HX
OTKPBITUS, KOrAa OOJBIIOH IOUaMeTpP KPYrOBOTO KOJIbLA FJIM KOJBLIEBOW IUIACTHHBI
(uKcHpyeTCst ¢ OMHIM KOHLIOM HECKOJIbKMX BEPTHKAJIBHBIX CTEPIKHEH.

BeprukanbHble CTEpKHH TaK)Ke MOTYT HMETh 3yOUaTyro WK JyrooOpasHyro Gopmy; 3aTeMm,
MOCJIe OTKPBITHS aPMHPYIOMIEH KJIETKH MePEMEHHOro nuaMeTpa, 0ojiee 6 BepTHKAIbHBIX
pacrpeneneHHbIX PABHOMEPHO CTEpKHEH cTaHOBsTCS cdepudeckol wim 3yOdaToit
CTPYKTYPOH.

Konbuesbie 06pyun pacnonoskeHsl Ha eprudeprun BEpTUKAIBHBIX CTEPKHEH apMHUPYIOIIEH
KJIETKH MEPEMEHHOT0 TUaMeTpa U M3TOTOBIIEHBI M3 AJIACTHYHOIO MaTepuaa. KOJbLEBbIC
oOpyun MoryT ObITh B (hOpME CITUPATBHON MPY>KUHBL. 3aTATMBAHUE KOJBIIEBBIX OOpyUei
YKa3bIBA€T HA TO, YTO OHHU HE UCTIONB3YIOTCS (Il pa3MeIneHus: B OypOBBIX OTBEPCTHUSX);
KOHel] oOpy4eil cHaOkeH BBICBOOOKAAIOIIUM YCTPOHCTBOM. B  HeHCHogp30BaHHOM
COCTOSIHUM 3aTsDKKH W YIPYrOro CAEP’KUBAHUS, IOCHE BBICBOOOKAEHHUS KOJBIEBBIX
oOpyuell, nuamerp U3MEHsIeTC U YBEIMYUBACTCS, Ul NMPUBENCHUS €r0 B HCXOTHOE
paccrnabieHHOe COCTOSIHUE KOJIBIIEBBIX OOpy4ei; T.e. TOCJe TOro OCBOOOXKACHHS
KOJIBLIEBBIX OOpyUel MaJoro [uamMerpa Ha aHKEPHBIH CTEPKeHb C PACIIUPEHHBIM KOHLIOM
WM CBalHBbIA (DYHIAMEHT TUAMETpP KOJBLEBBIX 0Opydel yBeIHMYUBAETCS O TpeOyemMoro
MPOEKTHOTO 3HAUYEHUs (HaIIpuMep, JIsl TUTIOBOM MOAEH AHAMETp YBEINIHBAETCS C MEHEe
gem 200 MM 10 400 Mm).

CymectByer nBa THIA YCTPOWMCTB ISl BBITSTMBAHHS BEPTUKAJIBHBIX CTEpP)KHEH pedep.
IlepBriii THH — ympyras (QUKcauus KOJBLIEBBIX CHUPAJBHBIX IPYKUH: KOJBLEBbIE
NPYKUHHBIE OOPYYH PAaCIOJIOKEHbI Ha TepU(pEepr BEPTUKAIBHBIX CTEep:kHEH (00py4n
TaK)K€ MOTYT HaXOOUThCS Ha BHYTPEHHEM NEPUMETPE BEPTHUKAJIBHBIX CTEPIKHEH IS
OTKPBITUSl BEPTUKAIBHBIX CTEPXKHEH B WX IOJIOKEHMH BHYTPEHHETO KOJIbLA), TOUYKU
KperyieHnss (OPMHUPYIOTCS Ha KOJIBLEBBIX CIUPAJIbHBIX NPYXKHHHBIX O0py4dax W
BEPTUKAIbHBIX CTEPXKHAX; OOpPYy4YM TMpPEACTaBISIFOT COOOH KOJBLIEBBIE CITHPAJIbHBIC
NPYKUHBI, U3TOTOBJIEHHBIE M3 3JIACTUYHOTO MaTepraa. 3aTaruBaHue KOJIbLEBBIX 00pyUei
YKa3bIBA€T HA TO, YTO OHU HE MCIOJB3YIOTCS, KOHEI| KOJBIIEBBIX CIUPAJbHBIX OOpyden
NPYKUHBl OCHAILIEH YCTPOMCTBOM BBICBOOOXKIEHMs. KOHEI] yKa3aHHBIX KOJIBLEBBIX
CIHMPANbHBIX TPYXKHH OCHAIIEH YCTPOHCTBOM BbICBOOOXKIeHUs. Konen oOpyueit
obpabaTbeiBaeTcss B KOHCTPYKIHMIO MITH(TA Baja WM OTBEPCTUS Bajia, KOTJA KOHIIOM
CIHPANIbHBIX MPYKMHHBIX 00pydei siBisieTcs Tr(Ta Bajia, OH BCTABISIETCS B KPETIEKHOE
OTBEPCTHUE; KOTAA 3TO OTBEPCTHE Basa, ISl KPEIUICHHUsT KOHIIa 00pydel UCTIONb3yeTCs Ba
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mrudTa.

BTopoii Tun - 310 YCTPONHCTBO ISl OTKPBITUS BEPTHKAIBHBIX CTEPKHEH pedep Ha KPyTiioM
Kperexe TpPU HCIOJNB30BAHMM THOKMX CTalbHBIX MpoBomoB. Korma nepudepuiinbe
OKPYKHOCTH LIMPOTHI MPENCTABISAIOT CO00H rHOKHe CTaJbHBIE MPOBOJIOKH, YCTPOHCTBO
IUI.  OTKPBITHS BEPTHKAJIBHBIX CTEp)KHEH pebep mpeacTasisier cOOOH MpyKUHHOE
(aHaJOTHMYHOE) YCTPOHCTBO METENBHOTO CTEPIKHS Ui OTKPBITHUS 30HTHUYHBIX pedep st
pacTsHKEHUS XOTsI ObI OJTHOTO CKOJIB3AIIEro KpyroBoro ¢ukcaropa.

ITepBrIfi T apMaTypbl C NMEPEMEHHBIM AMAMETPOM, INMOKa3aHHbIM Ha ¢urype 1-1-1-3,
BKJIIOYAaET OCEBOM CTep)keHb, KPYrOBOE€ KOJBLIO WM KOJbLEBYIO MMJIACTUHY, HECKOJIbKO
BEPTUKAIbHBIX CTEPXKHEH, HECKOJbKO pedep M KPYyIIbIX (PUKCATOPOB; KPYroBOE€ KOJBIIO
WIM KOJNIbLIEBAas IUIACTMHA PACIOJIOKEHbI MEePHNEeHAUKYISIPHO OCEBOMY CTEP)KHIO, OAMH
KOHELl HECKOJIbKUX BEpPTHKAJIbHBIX CTEpPKHEH paBHOMEPHO 3aKpeIulsieTCcsl Ha KPyroBOM
KOJIbLIE MJIM KOJIbLIEBOM IIACTHHE; IPYrof KOHEL] WM CepeArHa KakJI0ro BEPTUKAJIbHOTO
CTEpP)KHsI COEMUHSIETCS C ONHMM KOHIIOM pebpa, a Apyroil koHel pedpa - ¢ KPyroBbIM
(ukcaropoM; Kpymiblld (PUKCATOP CKOJB3UT MO OCEBOMY CTEPIKHIO (CTEPIKHIO CBaliHOTO
¢ynnamenTa). Heckoiabko BEPTHUKANbHBIX CTEPXKHEH OKPYKAIOT OCEBOH CTEpIKEHb;
KOJIbLIEBBIE OOpYYM pacHoNOKeHbl Ha Nephu(epur BEPTHUKAIBHBIX CTEP)KHEH, TOUKU
KperieHnss (OPMHUPYIOTCS Ha KOJIbLIEBBIX OOpydeldl M Ha BEPTHKAJBHBIX CTEPIKHSIX,
KOJIbLIEBBIE OOPYUH SIBJISIFOTCS THOKUMH CTaJIbHBIMU TpoBOJIOKamHu. I1pu ucmons3oBaHnn
I'HOKHUX CTaJbHBIX MPOBOJIOK Y KPYroBOro (HUKCAaTOpa YCTAHABIMBAETCS YCTPOHCTBO
BBICBOOOJKICHUSI JUISI OTKPBITHS BEPTUKAIBHBIX CTEpKHEH pedep: Ha OCEBOM CTEpIKHE
HAXOAWUTCS TPY)KHMHA, KOTAA NPY)XHMHA B HANPSKEHHOM COCTOSIHMU (CXKaTHE WU
yIUIMHEHWE), KpyroBod ¢ukcarop Omokupyercss uiu cHabxkaeTcsi MPOOKOH; mocie
pa30JIOKUPOBKHM WJIM OTKPBITHS MPOOKH HAIMpPSDKEHWE TPYKUHBI 3aCTABISIET KPYrOBOU
(bUKCaTOP CKOJIb3UTH MO OCEBOMY CTEPKHIO (CTep:KHIO cBaiftHOTO (hyHmameHnta). Kpome
TOTO, HANPSDKEHNUE MPYKUHBI 3aCTaBisIeT pedpa pacTAruBaThCs, a BEpTHKAJIbHBIE pedpa -
BBIXOIUTh HAPYXKY, IMOKa3bIBasi AEHCTBUE OTKPBITHs 30HTHKA. Ha ¢urype 1-1 mokaszana
CTPYKTypa Pa3MOTKH TPYKHUHBI HaTsDKEHUs, Ha ¢urype 1-2 mpencraeieHa CTPYKTypa
BBICBOOOXKICHUST M Pa3MOTKH TPYXHHBI Cxatusi, Ha ¢Qurype 1-3 - cTpykTypa
BBICBOOOJKICHHUST M PA3MOTKU TPYKHUHBI CXKATUS JJIST CKOJNBKEHHs JBOMHBIX KPYTOBBIX
¢ukcaropoB (OHa TaK)Ke MOYKET HCIIOJIb30BATHCS Il APMHUPYIOLIEH KIETKH C JBOMHBIMU
KPYrOBBIMH (PHIKCATOpaMH, IOKa3aHHbIMH Ha ¢urype 2-3) WM C aBTOMaTHYECKOH
KOHCTPYKIMEH OTKpbIBaHMS 30HTa. Ha OCEBOM CTep)kHE YyCTaHOBIEHa NPOOKa st
CKOJIbXKeHHMsI (PUKCATOpa;, KOrna mpoOKa OTIyCKAETCS, yIpyrast CHila NPYKHHBI PUBOINT K
cKoybkeHHo (ukcaropa. Korma mumamerp KpyroBoro Kojiblla HJIM KOJbLA IUIACTHUHBI
COBIIQ/IAET C TUAMETPOM MOCIIE BHICBOOOKIEHUS] KPYTOBOTO (DHKCATOpa U OTKPBITHS pedep,
BEPTUKAJIbHBIE CTEP)KHH TaKKe€ MOTYT OBbITh NapajulelbHBI OCEBBIM CTEPIKHAM IUIS
o0pa3oBaHUs WIMHIPHYECKOW apMUpyroIen kietkn. Korna muaMeTp KpyroBoro KoJjbla
WUTH KOJIBLIEBOH MJIACTHUHBI OTIIMYAETCS OT AUAMETPA MOCJIE BBITyCKa KPyroBoro (ukcaropa
U OTKPBITUS pedpa, BEPTUKAIbHBIE CTEPIKHU O0Pa3yIT KPYIIYIO apMHUPYIOLIYIO KJIETKY B
dbopme crona.
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4-1 - npyxuHa, COEMUHEHHAs] C OCEBBIM CTepkHeM; 4-2 - Bropoe pedpo, 4-3 - BTOpOiA
Kpyrosoii ¢pukcarop. Bropoe pebpo coenuHsieTcst MeXIy BTOPBIM KPYTOBBIM (PUKCATOPOM
U BEPTHKAJIbHBIM CTEpKHEM. BTOpOo# KpyroBoii pukcarop u Kpyrosoii pUKCaTop CKOJIBb3SAT
[0 OCEBOMY CTEp:KHIO, a MNpyxkuHa 4-1 pacrnonokeHa Mexay BTOPBIM KpPYrOBBIM
¢ukcaropom u KpyroeeiM (ukcatopom 5. Korma BepTHKaibHBIE CTEPIKHU CIKUMAKOTCH,
PacCTOSIHUE CKOJIBKEHHs pedpa Mo OCEBOMY CTEPIKHIO (CIpaBa) MPEBBIIAET PACCTOSIHHUE
cKosbxkeHus1 Broporo pedpa. IlpykuHa 4-1 pacnonaraercst MEXAy BTOPBIM KPYTOBBIM
¢ukcaropoM U KpyroBeiM (ukcatopoM 5 u cxkumaercsa. lIpoOka HaxomgwTcs BHYTPHU
OCEBOTO CTEp)KHS Ul OJIOKHMPOBKH BTOPOTO KPYroBOro (pUKcaTropa WM KPYroBOTO
¢ukcaropa. Ilpu BbICBOOOXKIEHNH TPOOKH BTOPOH KPyroBoW (puKcaTtop M KPYyroBOH
(uKcaTop aBTOMaTHYECKH MEPEMEIIAIOTCs BJIEBO IMOJ NEHCTBUEM CHJIBI MPY)KUHBI, IS
paCTS>KEHHS] OKPY>KAIOLIUX BEPTUKAIBHBIX CTEPXKHEN.

PasaBuskHasA CTPyKTypa BTOPOH apMUPYIOLIEH KJIETKH IEPEMEHHOTO THaMeTpa UACHTUYHA
WIM aHaJOTM4Ha CTPYKType MepBOil apMHUpYOIled KJIETKH MEePEeMEHHOIo auamerpa:
JIOTyCKAaeTCsl MCIMOJNb30BaHUE TOJIBbKO MPYXKUHBI, BKIIOYAs MPY)KUHY HAINPsDKEHUs WIH
NPYKUHBI CKaTHs, COEJUHEHHYIO C OCEBbIM CTEp>KHEM, AJI NPUBENEHUE B JIBIDKEHUE
OITHOTO CKOJIB3SIIIEro KpyroBoro (ukcaropa (Apyroi KpyroBoi (ukcaTop (pUKCUPYeTCs)
IIPU OTITyCKaHUU ABYX map pedep (A MpUBEICHUS B IBH)KEHNUE BEPTUKAIBHBIX CTEPIKHEH).
IIpy:xuHa HaTs>KEeHUs WU MPY)KUHA COKAaTUS NEHCTBYIOT Ha JIBa CKOJIB3SILIMX KPYTOBBIX
¢ukcaropa, mpu 3ToM BbICBOOOKAAsA ABE Mapbl pedep. [Ipy:knHa HATSKEHHUS WIIH TIPY)KUHA
C)KaTHsI MOTYT BO3/I€HICTBOBATh HA OJUH CKOJIB3SIINN KPYIIIbIH (PUKCATOP, OAHOBPEMEHHO
BbICBOOOKIast B mapel pedep. OnHa mapa NPYKUH HATSDKEHUS WM TIPYXKUH CIKaTHs
TaKke MOXKET HCIIOJb30BaThCsl JUJIsl OJJHOBPEMEHHOIO TpPUBENEHUs B JBI)KEHUE ABYX
CKOJIB3SIIUX KPYTOBBIX (PUKCATOPOB, OZHOBPEMEHHO BBICBOOOXKIAsl ABE Mmapbl pedep.
Pasmep mnpyKuHBI HAaTSDKEHUS WM TPYXKHHBI CXKATHUS MOXKET ObITh 3aUKCHPOBaH
OTpPaHWYMBAIOLIEH  KapTOW, WM KPyroBod (HKCATOp OCTAaHABIMBACTCA WU
OTPaHUYMBAETCS OrPaHUYMBAIOIIEH KapTOM B MOJIOKEHUU YIPYroro HampsiKeHUs
NPYKUHBI HATSKEHUS WM TIPYKUHBI CXKATHs, KOTIa OrPaHUYMBAOIIAs KapTa WK mpodka
BBICBOOOKIAETCS, apMHUPYIOIIAs KJIETKA MEPEMEHHOTO IUaMeTpa TakyKe BBICBOOOXKIAETCS.

IIpyxuHa, coequHEHHAss K OCEBOMY CTEPIKHIO, U KOJIbLIEBBIE CIHMPAJbHBIE MPYKUHHBIC
0o0py4H MOTYT UCTIOIB30BATHCS OJTHOBPEMEHHO.

Eme onHo Oosniee KOHKpETHOE BOILIOLIEHHE MOKa3aHo Ha Purypax 3-9. Ha ®@urype 1-2
KPYroBOH (PUKCATOp, COENWHEHHBIH C OCHOBHBIM BajJIOM, MJIM OCEBBIM CTEPXKHEM, WU
MIOJIBIM BaJIOM, TIpECTaBiIsAeT coOoi cranbHOH JoTok 13. Ilepsriii kporiTelin 11 u BTopoi
kpoHmTedH 11-1 cHaOkeHbl CTanbHBIM JIOTKOM 13; 1Ba cTaimbHBIX JIOTKAa 13 mepBoro
kpoHureiiHa 11 u Broporo kponmreiina 11-1 ABAAOTCS nepBBIM U BTOPBIM KPYTOBBIM
(uKcaTopoM, MOXOKUM Ha JIBYM 30HTHYHBIM OTKPBIBAIOLIUM W 3aKPbIBAIOIIUM CTBIKAM
(4TO COOTBETCTBYET OTIYCKAHHIO U 3aTSTUBAHHIO) CKOJBKEHHS TI0 OCEBOMY CTEPIKHIO 4).
Ha mnepsom kponmTeitHe 11 u Bropom kponmrediHe 11-1 pebpa kakmoW rpymnmbl
cocTaBisIIOT 6-10 TMIIOCKMX CTaNbHBIX CTEP)KHEH, OOUH KOHeI pedpa COoemuHsieTcs CO
CTaJIbHBIM JIOTKOM, a IPYrOH - C BEPTUKAJIBHBIM CTepkHEM 2. I1epBblii 1 BTOPOU KPyroBble
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¢dukcaropbl, TO €CTb IBa CTAJbHBIX JIOTKA, COENUHSIOT pedpa ¢ BEPTHUKAJIBHBIMU
CTeP)KHAMU M TOIBIKHO (PUKCHPYIOT UX uepe3 Bad ImtudTa 3-1 M KpOHIITEHH Bana
mrugra (U-00pa3Hblii GUKCHPOBAHHBIN KPOHIUTEIHH) 3-2.

JlBa KpyroBbIX HUKcaTopa B MepBOoM KpoHITeiHe (T.e. cbopke) 11 u BropoM KpoHIITElHE
(T.e. cbopke) 11-1, COOTBETCTBEHHO, PaCTATUBAIOT peOpa At TOABMIKHON (PUKCALIH ABYX
MOJIO’KEHUM Ka)KJIOT0 BEPTHKAIBHOIO CTEPXKHSA 2; CTAJIBbHOM JIOTOK MOXET CKOJB3UTh IO
OCEBOMY CTepkHIO 4. BepTUkanbHBIM CTEp:KEHb 2 BTATMBAETCS IPU CKOJBXCHUH
CTAJIbHOTO JIOTKa, 4YTOOBI pedpa HAXOAMJIMCh B BEPTUKAIBHOM HAIPaBICHHH.
BeprukanbHbiii cTepxeHb 2 pactaruBaercs (0CBOOOKIAETCS) MPU CKONBKEHUH JIOTKA,
yroObl pedpa HAXOOMJIUCh B TONEPEYHOM HampaBieHuH pacTsokeHus. [llaccu 12
(duKcHpyeTcst B KOHIIE OCEBOTO CTep:KHs 4 i 00JNerdeHus: pa3MelleHns yCTPOHCTBa B
OypUIIBHOTO OTBEPCTHE, a OCEBOW CTEPKEeHb 4 COEMUHSIETCS ¢ MpPYKUHOU mpuBoaa 4-1.
Pebpa 3 moryr mpencraBisTh COOOH IJIOCKOH CTep:KeHb, KOHTAaKTHbIH Baix 3-1 u
KOHTakTHbIH KpoHmTeWH Bana (U-oOpa3Hblii (PUKCHPOBAHHBIA KpPOHIITEHH) 3-2
YCTAHOBJICHBI HA CTAJIBHOM JIOTKE 13 M BEPTUKAJIBHOM CTEp>KHE 2, CTaJbHOM JIOTOK 13
cHabOKeH BhIeMKOU 3-3 1 THe3I0M 8-1, COOTBETCTBYIOIINM CTAIBHOMY KOJIbITY KOJBIIEBOTO
obpyua.

MOXHO TOBTOPHO HCIIOJIB30BAaTh KOHCTPYKIHMIO KOJBLIEBOTO oOpy4a 6 (crnmpaibHas U
AIACTUYHAS, TIOANAIOIIASICS YIEePsKAHUIO M BBICBOOOKICHUIO, TUAMETP TPU ISP KIUBAHHUH
COCTAB/ISIET TMOJIOBUHY OT JUaMeTpa MPU BBICBOOOKIACHWM, WA JUAMETP TMpH
BBICBOOOXKACHUH MOKeT ObITh Ha 10-35 ¢M mpeBBIIaTh TUAMETP 3aTSHKKH U VISP KAHUH).
Konery oOpyuya OCHaIeH CTalibHBIM KOJBIOM O-1, KOTOpOE SIBISIETCS KOMIIOHEHTOM
MeXaHHM3Ma BBICBOOOXKIEHHS KOJIBLIEBOTO 00pyya 6; CTaIbHOE KOJIBIIO KOJIBLIEBOIO 00pyya
6-1 coBmamaet ¢ rHe370M 8-1, COOTBETCTBYIONINM CTAIBHOMY KOJIBIY KOJIBLIEBOTO 00py4a
Ha CTAJbHOM JIOTKe 13; 3aImesika BCTABJISIETCS B CTaJlbHOE KOIbHO 6-1 1 rHe3go 8-1 mis
yIepKaHUsl KOJIbLIEBOTO 00py4a B COCTOSHUM 3aTSKKH, BBITAIIUTE 3aIIENKy JUIs
BBICBOOOKICHMSI SJIACTUYHOTO KOJIBIEBOTO 00pyda. TUnU4HbIE MapaMeTpbl MPUMEHEHUS:
auamerp 200 MM B COCTOSIHMM 3aTSDKKM KOHCTpykuuu U 400 MM B COCTOSIHUU
BBICBOOOXKICHMSI KOHCTPYKIWHU. Jlpyrue cnenudukalud — apMHUPYIOIUX — KJIETOK
MEPEMEHHOTO JHUaMeTpa MOJDKHBI COOTBETCTBOBATH TOJBKO PAa3JIMUHBIM JAHAMETPaM
OTBEPCTHUH U Pa3JIMYHBIM TPEOOBAHUSM K IPUMEHEHHUIO.

IMponecc npumenenus Ha ¢urype 10: MO3UIMOHUPOBAHWE —> TOATOTOBKA IIEMEHTHOMU
CYCHEH3UH —> POTOPHBIN CTPYHHBIN NPUBOZ CBaW BBIMOJHSAET OypeHHE OO MPOEKTHOU
1yOuHBI (CBEpJIEHHE OTBEPCTUH) —> CTPOMTENBCTBO C POTOPHOH CTPYyeH BBICOKOTO
JaBJICHHS WJIM CTPOUTENBCTBO C MEXAaHMUYECKUM pa3BEPThIBaHUEM (pa3BépThiBaHME 0) —
3aIyCK aHKEPHOU TOJIOBKH € — OTKPBITHE MEXaHU3Ma PACIIUPEHUS B aHKEPHOH roJioBke d,
€ — OTKpBITHE apMHUpPYIOIIEH KJIETKH A0 HOMHHAJIBHOTO pa3mepa (Oosblioe oTBepcTHE
CBaM MOXKET JOCTHrarb Oojiee 1 MeTpa WM TOYTH 2 METPOB; B apMUPYIOIIEH KIETKe U
OCEBBIX PE3bOOBBIX CTATBHBIX CTEPKHIX HCIIOIB3YIOTCS TPEXUACTHBIN PEKUM YKPETUICHHS
raiiky, WIN PEeXUM KperuleHus (QpIaHIeBOl raiiky, WiIu Ipyrue TPaAULUOHHBIE PEKUMBI
KpeIUIeHHs1) — 3aTHpPKa WK OETOHHPOBAHHUE BBICOKOTO AaBiieHHs f.
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IIpouecc kOHCTPYHPOBaHUS U MPUMEHEHUS] apPMUPYIOLLEH KJIETKU IEPEMEHHOIO AUaMeTpa:
a. Ilocne cnenmanbHON 00paObOTKH (3aKaJNKH H T.1I.) MPYKUHHBIE CTAJBHBIE TIPYThs WIN
OOBIYHBIE CTaJbHBIE MPYThSl CTAHOBSITCS 3JACTUYHBIMH, Mocie 0O0paOOTKM M 3aTSKKU
ANACTHYHBIE CTAJbHBIE TPYThs 00pasyloT OOpy4YH MAajoro AWaMeTpa Wi TNPYKHHY,
COEAMHEHHAs1 C OCEBBIM CTEPKHEM; U HAIPSKEHUE IPY>KUHBI AOCTATOYHO JIJIs1 IIPABICHUS
KPYTOBBIM (PUKCATOPOM JIJIsl OTKPBITHS pedep.

6. ToroBas apMarupyromas KJeTka: AuaMeTp oOpyda apMHUPYIOLIEH KIETKH COCTaBIAET
<200 mM; nociie pa3MelleHNs] B CEKLIUH PaCIIUPEHNUs] AHKEPHOT'O CTEPXKHS YACP>KUBAIOIIUI
MEXaHHM3M B apPMHUPYIOIIEH KJIETKE OTKPBIT, a AMAMETP oOpyya cocTasisieT 10 400 MM,

c. llon nelicTBreM MexaHNM3Ma BEPTUKAJIBHBIEC CTEP>KHU PA3BOPAYMBAOTCS U LICTUISIOTCS
3a 00py4H 10 TeX MOp, KOTZa UX MOXKHO OyZeT pa3BepHYTh; 3aTHPKU WM OETOHHPOBAHUE
BBICOKOTO JIaBJICHHs 00Pa3yIOT CBalo;

r. IIaccu, TO €cTh aHKEpPHasl ONOPHAasl IJIMTA, UCIOJb3YETCsl B HIDKHEH 4acTH CEeKLUU
paclIMpeHust JUIsi MEXaHHYeCKOrO COEQUHEHUs KOpIyca CTEp:KHS C pPacCLIMpEeHHON
TOJIOBKOUW. AHKEpHasi OMOpPHAs IJINTA, TO €CTh Iacch 12, Takke MOXKeT ObITh 3aMEeHEeHa
HAIPABJSIFOLIINM KOJMA4KOM 14 M T.J.; KOrja HampaBisIFOLUN KONMNA4OK HMCMOJIb3yeTCs
BMECTO AHKEPHOM ONOPHOM IUIMTBI, aHKEPHAs IUIACTHMHA HIDKHHUX MOJABWXKHBIX LIACCH
SIBJISIETCS] AaHKEPHOM ONMOPHOM ITUTOM.

JlanHoe n300peTeHne MPUMEHSIETCs, B YaACTHOCTH, B MPEMATCTBYIOIINX (IIOTAlNU CBasX,
pPaCTATMBAIOIINX CBasiX (AHKEPHbIE CTEP)KHHU), CBAasX 3alUThl OTKOCOB (AHKEPHBIC
CTEp>KHU), HATIOPHBIX HECYIIUX WHKEHEPHBIX CBAsAX, & TAKXKe CBAMHBIX (PYHIAAMEHTAX I
AHKEPHBIX CTEPXKHSIX AJIs1 OOpbOBI C re0IOrnIeCKIMH KaTacTpodamu.

JanHoe m3oOpereHne oOnafaeT TAaKUMH NMPEUMYLIECTBAMHU, KaK >HEpProcOepexxeHue u
OXpaHa OKpy’Karollel cpeabl, MoBbileHne 3QHEeKTUBHOCTH TPyIa, COKpALEHHE 3aTpaT Ha
CTPOUTENBCTBO U CPOKOB CTPOUTENBCTBA, LIUPOKUN CIIEKTP WHXKEHEPHBIX MPUIIOKEHUH,
BbICOKasi 0€30MacHOCTh U HAIEKHOCTb, JIETKHH KOHTPOJIb KaueCTBa, OCMOTP U 0030p, a
TaKKe TPOCTOe OOHapykeHne (OPMbI M HAXOXKACHHUS METAJIOB C ITOMOIIBIO
PEHTT€HOBCKOI'O U3JIy4eHUs U T.A.

BrimmensnoskeHAbIE MOJOKEHNS - JTHIITH BOILJIOICHHUE I/1306peTeHI/I$I " HE OrpaHUYUBACT €10
MNPUMEHEHUE. JIrobas MOI[I/I(bI/IKaLII/Iﬂ, OKBUBAJICHTHAaA 3aMCHA, YJIYUHNICHUE U T.A. B
COOTBETCTBUH C MAEEH M NMPUHIHIIIOM H300peTeHHs AOJKHBI OBITh BKJIOUYEHBI B chepy
3aIUThI HACTOSLIETO U300PETEHMSI.
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dopmyna

1. ApMmupyromas KjIeTka C NEepeMEHHbIM AMAaMETPOM [UIsl aHKEPHOTO CTEpXKHS WJIH CBailHOro
¢dbyHmaMeHTa, COCTOSIIAasi W3 OCEBOTO CTEPKHS , MHOTOYHCIEHHBIX BEPTHKAIBHBIX CTEP)KHEH, MO
KpaifHel Mepe, IBYX KPYIIbIX (PUKCATOPOB M HECKOJBKUX Ipynn pedep , KOTOpbIe COOTBETCTBYIOT
KPYroBbIM (PUKCATOpaM, MPUYEM KPYroBble (PUKCATOPbI HAIEBAIOTCS HA OCEBOW CTEPIKEHb ; KaXIbli
KPYyDIIbIi (pUKCaTOp pacrojioKeH B KPyroBoil (opMe M HUCMONB3yeTCs Ui MOABMIKHOTO KPETUICHHUS
rpymmbl pedep, KOIUIECTBO KOTOPBIX COBMAAET C KOJMUECTBOM BEPTHKAJIBHBIX CTEPXKHEH ; OMMH KOHELl
pedep TOIBMIKHO CBSI3aH C IMOJIOXKEHHWEM BEPTHKAJIBHBIX CTEpKHEW Ha TOH e BBICOTE, a APYroi
NOABIKHO COEIMHEH C KPYrOBBIMH (PHKCATOPAaMU ; KOJIbLIEBbIE OOpPYUH PACIIONIOKEHBI Ha mepudepun
BEPTUKAIbHBIX CTEP)KHEH B KayeCTBE OKPYKHOCTEW HIMPOTHI, TOYKH KpPeIrIeHUs (POPMHUPYIOTCS Ha
KOJIBLIEBBIX OOpPYYHHKAX W BEPTHKAJIbHBIX CTEPIKHSX, M KOJbBIEBBIE OOpPYyYH TIPENCTABISIIOT COOOH
KOJIBLIEBBIE CITMPAJIbHBIC MPYKUHHBIE OOPYYH W3 3JaCTUYHOIO MaTepualia WM THOKHX CTallbHBIX
IIPOBOJIOK.

2.Apmupyromasi KJeTka ¢ MepeMEHHbIM AMaMeTPOM JJisi aHKEPHOTO CTep)KHs WM CBailHOTroO
dyHmaMeHTa XapakTepu3yeTcsl TeM, YTO BKJIIOYAaeT B cebs OCEBOH CTepikeHb, OOJBIIOE KOJHMUECTBO
BEPTUKAIbHBIX CTEP)KHEH, KaKk MHHHUMYM, JIBA KPYTrOBBbIX (PHKCAaTOpa M HECKOJNBKO rpymm pebep,
COOTBETCTBYIOIIMX KPYroBbIM ¢ukcaropaMm. Kpyrosble ¢ukcatopel HaKIaIbIBAlOTCS Ha OCEBOM
CTEep)KEeHb WM CBAlHBINA (PYHIAMEHT; KaXKABIH KPyIIIbIi (PUKCATOP pacrlojokeH B KPyroBod Gopme u
UCTIONB3YETCS ISl TOABM)KHOTO KpPEIUIeHWs Tpynmbl pedep, KOJMYECTBO KOTOPBIX COBMANAET C
KOJIMYECTBOM BEPTHUKAJBHBIX CTEP)KHEH, OOUH KOHEI[ pedep MOIBIKHO COENUHSETCS C TMOJOKEHHE
BEPTUKAJIbHBIX CTEPKHEH Ha TOH jk€ BBICOTE, a IPYTroil KoHew pedep - ¢ KpyIIbIMU (PUKCATOpaMu; TO €CTh
KaIbIH BEPTUKAJIbHBIA CTEPXKEHb MMEPEeMEIaeTCsl ¢ KaXaA0H rpynmnoit pedep, COCTOSIUX, MO KpahHeih
Mepe, M3 IBYX KPYrOBBIX (PHKCATOPOB HAa Pa3HOW BBICOTE, & HECKOJNBKO BEPTHUKAJIbHBIX CTEPIKHEH
OKpPYKalOT OCEBOH CTep)KeHb, IPH OSTOM KOJbLEBBIE OOPYYH pAacIOJIOKeHbl Ha mnepudepun
BEPTUKAIBHBIX CTEPKHEH, 4TOOBI CIYKUTb OKPY)KHOCTSIMH IIHPOTHI; TOUKU KPETUICHUs (POpPMUPYIOTCS
Ha KOJBLEBBIX OOpy4Yax W BEPTHKAJIbHBIX CTEP)KHSX; KOJIBLEBbIE OOpY4YH MPENCTaBISIOT COOOH
KOJIBLIEBBIE CITUPAJIbHBIC TIPYKHHHbBIE OOPYYH, M3TOTOBJIEHHBIE M3 3JJACTUYHOTO MaTepHaia WA THOKHX
CTAJIbHBIX MPOBOJIOK; 3aTSITMBAHUE KOJIBLIEBBIX 0Opy4ell yKa3blBaeT HA TO, YTO OHU HE UCIIONB3YIOTCS,
KOHEI[ KOJIBLIEBOTO CITMPAJIBHOTO OOpyda CHAOXEH KOJIbLIEBBIM YACPKUBAIOIIMM YCTPONCTBOM H
YCTPOMCTBOM CHSTHA OOpyda, NMPU HCIOJIB30BAaHMM TMOKHUX CTAJIbHBIX NPOBOAOB YCTAHABIMBAETCS
yAEp>KUBAIOIIee U OTIYCKAIOIIee YCTPONUCTBO IS PACTSKEHUS] BEPTUKAJIBHBIX CTEPIKHEH U pedep.

3. ApMupyromas KjeTka C MEepPeMEHHbIM AMAaMEeTpPOM JUlsl aHKEPHOIO CTEpXKHS WM CBailHOro
(dyHIaMeHTa B COOTBETCTBUH C IMyHKTOM (POpMYIbl M300peTeHNs 2, COMIACHO KOTOPOMY, IO KpanHei
Mepe, OIUH KPYroBoi (PUKCATOP CKOJIB3UT MO OCEBOMY CTEPKHIO MIIM CTEPKHIO CBAHHOTO (DyHIAMEHTa,
a CKOJIb3SIIIUI KPYroBOH (PUKCATOP OCHAINEH YCTPOHCTBOM YCTaHOBKH HAa OCEBOI CTEp)KEHb HIIH
CTepKeHb CBAHOTO (PYHIAMEHTA.

4. Apmupyromas KJIeTka ¢ NepEeMEHHBIM TUAMETPOM sl aHKEPHOTO CTEP)KHS HIJIM CBaWHOTO
(dyHIaMeHTa B COOTBETCTBUU C OJHHMM M3 IyHKTOB (POPMYJNbI M300peTeHHst, 2-3, COMIaCHO KOTOPOMY
YCTPOMCTBO MJISl BBITATMBAHUSA BEPTHKAIBHBIX CTEP)KHEH SBISIETCS KOHEYHBIM  YCTPOHCTBOM
BbICBOOOJKICHUSI ~ KOJIBLIEBBIX ~ CIHPAJbHBIX  NPYXHHHBIX  OOpydel; KOHEYHOE  YCTPOMCTBO
BBICBOOOIKICHUS TIPEACTABIIET COO0H MTH(T Basia MM KOHCTPYKIIMIO OTBEPCTHS BaJla, U3TOTOBJICHHYIO
U3 KOHIIA KOJIBLIEBBIX OOpYyUei; eCiii KOHell KOJIBLEBOIO CITHUPAIBHOTO 00pyda MPYKUHBI MPEICTABISET
co0oii mTu@T Bana, OH BCTABISAETCS B (PUKCHPYIOIEe OTBEPCTHUE; €CIIN KOHEL] KOJIBLIEBOTO CIIUPATBHOTO
NPYKUHHOTO 00pyya SIBJISIETCS OTBEPCTUEM BaJla, U KPETUIEHHs KOHLIA 00pydel umeeTcs Baj ITU(TA.

5. Apmupyrommasi KJIeTKa € MEePeMEHHBIM AMAMETPOM Ul aHKEPHOTO CTEPKHS MM CBAHHOIO
¢dyHmaMeHTa B COOTBETCTBUM C MYHKTOM (opMyisl m300peTeHusil, COTIacHO KOTOPOMY, KOraa
nepudepruiiHbie OKPY;KHOCTH LIMPOTHI MPEACTABIISIIOT COOOH THOKHE CTaNbHBIE TIPOBOJIOKH, YCTPOHCTBO



IUTSL pacTsDKeHUs pedep U BEPTUKAIBHBIX CTEPIKHEH SIBISETCS YCTPOUCTBOM IS PACTSKEHHSI 30HTHYHBIX
pebep; rubkue cTajabHBbIE MPOBONA BKJIIOYAIOT B Ce0sl CTaJbHBIE MPOBOJA, MHOTOXKHWIJIBHBIE CTaJIbHBIC
MPOBOJIA, CTANBHBIE TPOCHI, LEMHbIE KOHCTPYKIIUU HUJIH PACTATUBAIOIINE MPOBOJA.

6. ApMupyromas KJeTka C MEePeMEHHbIM AMAaMEeTPOM Ul aHKEPHOTO CTEpXKHS WM CBailHOro
(dyHIaMeHTa B COOTBETCTBUU C MyHKTOM (HOPMYIIbI H300peTeH st 1 MiH 2, COTIaCHO KOTOPOMY KOJIbLIEBBIC
CIHpaJIbHbIE TPYKUHHBIE OOPYYH HAXOIITCS B TIOJIOKEHHMH BHYTPEHHErO KOJIbLIA BEPTHKAIbHBIX
CTEp>KHEH, AN PaCTSLKEHMs] BEPTUKAIBHBIX CTEPKHEW;KOTZla KOJBLEBBIE CHIHPAJIbHBIE MPY:KUHHBIC
oOpy4d M OKPY)KHOCTH IIUPOTHI MPENCTABISAIOT COOOH T'MOKHE CTalbHBIE MPOBOJIOKH, W KOJIBIIEBBIE
CHHpaJIbHbIE TpPYKUHHBIE O00py4M, W THOKHE CTajbHbIE MPOBOAA OOPa3yIOT TOYKH KPEIUICHUS C
BEPTUKAIbHBIMH CTEPKHSIMH, TOUKH KPETUJICHUS MOTYT OBITh CBSA3YIOIIUMH WM KPYIJIBIMH Y3JIaMHU C
OIpeNeIeHHBIM IPOCTPAHCTBOM.

7. ApmartypHas KJeTKa IepeMEeHHOro JuaMeTpa JJid aHKEPHOTO CTEepKHA WIH CBalfHOIO
(dyHmaMeHTa B COOTBETCTBHH C IMYHKTOM (OpMyibl HM300peTeHHst 1, COTIaCHO KOTOPOMY pEKUM
NOABIKHOTO COEINMHEHHUs] pedep C BEPTUKAIBHBIMH CTEPXKHSIMH CIEAYIOIIMHA: KPyroBoil ¢uxcarop
coenunHsieT pedpa ¢ BEPTHUKAJIBHBIMU CTEPXKHSIMH C IMOMOINBIO BAJIOB IITH(TA U KPOHIUTEHHOB BAJIOB
mTU(Ta, KOJINIECTBO BEPTHKAJIBHBIX peOpa CTeP KHS MPEBbIIIAET 3.

8. Apmupyrolias KjeTka ¢ NEPEeMEHHBbIM IHaMeTpPOM MAJii aHKEPHOTO CTep)KHsS WJIM CBaiHOTO
(dyHIaMeHTa B COOTBETCTBUH C IYHKTOM (pOPMYJIBI H300PETEHNs 7, COTIIACHO KOTOPOMY BEPTHKAJIbHBIE
CTEP>KHHU SIBJISIFOTCS NPSIMBIMU UJIH U30THYTBIMU.

9. Apmupyromasi KjieTka NepeMEHHOTO IHaMeTpa il aHKEPHOIO CTEP)KHS WM CBalHOIO
¢dyHIaMeHTa B COOTBETCTBHHU C IMYHKTOM (OpMyJbl n300peTeHust 1mim 2, coracHo KOTOpbIM Ooree 2
KPYDIIbIX (PUKCATOPOB pACIHpEeneeHbl PAaBHOMEPHO TO Bajly, Kak MHUHUMYM, | Kpymiblid Qukcatop
CKOJIB3HUT TI0 OCEBOMY CTEPIKHIO, a TaK)K€ MMEeTCsl MPpoOKa JUIsl OTPaHUYEHUST PACCTOSIHUS CKOJIbYKEHHSI
Kpymioro ¢ukcaropa.

10. Apmupyromas KJeTka MEepPeMEHHOro AuaMmeTpa Ajii aHKEPHOro CTEepKHS WJIM CBaiHOIO
(dyHIaMeHTa B COOTBETCTBUU C MyHKTaMHU (GOpMyJbl M300peTeHust 1uim 2, COIIaCHO KOTOPBIM, €CIIH
nepudepruiiHbie OKPYKHOCTH LIMPOTHI SBISIFOTCSA THOKAMH CTaJBHBIMH MTPOBOJIOKAMH, TO CKOJIB3SILIHIA
KPYyroBoi (uKcarop CHaOKE€H YCTPONCTBOM U PACTSKEHUS BEPTUKAIBHBIX CTEp:KHEH pebep;
YCTPOMCTBO MJIsl PACTSDKEHHsI BEPTHKAIBHBIX CTEp)KHEH pedep mpencramiseT coOOH MpyKUHHOE
YCTPOMCTBO, UCTIONB3YEMOE JUIsl PACTSKEHUSI KPYTOBBIX (PUKCATOPOB, & OCEBOM CTEPKEHb C PyKaBaMHU
pacTsruBaeT, 1o KpaiHei Mepe, 1 CKONb3sIuil Kpy bl (puKcaTop.

11. Apmupyromas KJeTka ¢ MepeMEHHBbIM THAaMETPOM JUlsl aHKEPHOIO CTEpXKHs WJIM CBaHOTO
(dyHIaMeHTa B COOTBETCTBUU C MyHKTaMHU (GOpMyJbl M300peTeHust 1uim 2, COIIaCHO KOTOPBIM, €CIIH
nepudepruiiHble KOJbLIEBbIE OOpYYH SIBISIOTCS NPYKUHHBIMA OOpy4amMH MM THOKUMH CTaJbHBIMH
OKPYKHOCTAMHM HIUPOTHI, TO UMECCTCA IMPYXKHHA, COCAUMHCHHAsA C OCCBbIM CTCPXKHEM, KOTHA IMPY>KHWHA
HAXOANUTCS B COCTOSIHUM C)KAaTHsI MM PACTSDKCHHUS YIUIMHEHUs, KPYroBoH (HKcaTop OrpaHuyeH H
3a0nokupoBaH WM cHabXeH MpoOKoH;, mocie pa3ONIOKUPOBKU WM OTKPBITHS MPOOKH HANPSKEHUE
NPYKUHBI TPUBOJUT K CKOJBKEHUIO KPYIIIOTo (PUKCAToOpa MO OCEBOMY CTEPKHIO, TaKHUM OOpa3om
pacTsrusas pedpa M paciuupsisi BEPTUKAJIbHBIC CTEPIKHH.

12. ApmarypHasi KjeTKa IEpPEeMEHHOro AMaMeTpa [Jisi aHKEpPHOIO CTep:KHs WU CBailHOroO
(dyHIaMeHTa, B COOTBETCTBUHU C MyHKTaMU (OpMYJIbl H300peTeHns 1 nim 2, COmIacHO KOTOPBIM, KOTAa
KPYroBbIe (PUKCATOPHI SIBISIFOTCS CTPYKTYPOH, 3aKPEIUIEHHONW Ha OCEBOM CTEPIKHE, KPyIiIble (PUKCATOPHI
U OCEBOH CTEPIKEHb MPEACTABISIIOT COOOH HHTETPUPOBAHHYIO CTPYKTYDY.

13. CpaliHblii (yHIAMEHT, B KOTOPOM apMHpPYIOIIas KJIETKA C TEPEMEHHBbIM TUAMETPOM IS



AHKEPHOTO CTEP>KHS MJIM CBAHOTO (PyHAaMEHTa MPHUMEHSETCs] B COOTBETCTBUH € MYHKTaMU (POPMYJIbI
n3obperenust 1-12, cornacHO KOTOPBIM, C yYETOM TPeOOBAaHUI NMPUMEHEHUS] KOHKPETHBIX MPOEKTOB H
NPUHIUIA TEPEMEHHOTO IHaMeTpa, OOpasyroTCs apMHUpYIOIIHE KJIETKH IEePEMEHHOTO TUaMeTpa C
PA3NIUYHBIMH TPEXMEPHBIMHU XapaKTEPUCTUKAMHU (POPMBI, BKJIIOYAS IWJIMHAPBL, MHOTOYTOJbHbBIE
LWJINHAPBL, YCEUEHHbIE KOHYCBHI, KOHYCBHI, TPaleLUeBUAHbIE LWIHHAPHI, cepbl u 6aMOykooOpas3Hble
LWJIMHAPBL, B COOTBETCTBUH € TPeOOBaHMSIMU K 3(PPEKTHBHOCTH MPUMEHEHHsI KOHKPETHBIX MPOEKTOB,
apMUPYIOLIasi KJIETKA MEPEMEHHOTO JMaMEeTPa CO CBEPXOOIBLTUM AUAMETPOM ISl CBAHOTO (PyHIaMEHTa
obpa3yeT apMUPYIOIIYIO KIIETKY MEPEMEHHOTO TUaMETPa, XapaKTePU3YIOLIYIOCs ABYXCIOWHON KIETKON
B KJIETKE.
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