NECTHULIbI

OBIIWE CBEJAEHUWUA

JlecTHUITBI TpeAHA3HAYCHBI JJIs1 00CCIIEUeHHS BEPTUKATIBLHON CBSI3HM MOMEICHUM, HAXOISIIITNXCSI
Ha Pa3HbIX YPOBHSIX, U JIJI UCTIOJIb30BaHUS B KAUECTBE aBapUNHBIX MyTEH IBaKyallvHu.

Bri6op THIa IeCTHUIIBI 3aBUCUT OT TUIAHUPOBKHU U CTUJIA 3[aHUs, IOMEIICHUS WA KBAPTUPHI.
KoHcTpyKITust I€CTHUIIBI OTIPEACIISIETCS CICAYIOMMMHU (pakTopaMu: SKOHOMHEH TIIOIIaau, BEICOTOM
MOMEIIECHHS, UHTCHCUBHOCTBIO JIBMKEHHUS 110 JICCTHUIIE, ICTETUKON COOPYKEHHUS U TIP.

KJIACCUDOUKAIINA JTECTHHA

Ilo HAa3HAYEHUIO PA3INUYAIOT:
®* OCHOGHbIE

* gcnomozamenvHble

* yepoaunwvle

* nooeanvHble
*3anacHule cyrHceOHble
*noscapHule
*agapuiiHvle
*6X00HblE







I1o MaTepuagaM JeCTHUIIBI Pa3JIUYaIOT:

. oepessaHHble

. OemonHble

. JHcenezooemonHble

. U3 ecmecmeeHHbvIX KAMHell
. cmaibHble

. KOMOUHUPOBAHHBbLE

N3 nepesa - BBINOIHSAIOT BHYTPUKBAPTUPHBIEC, MAJIO3TAKHOTO JKUJIUIIIHOTO CTPOUTEIBCTBA.
N3 meranna - aBapuiiHbIEC, TEXHOJIOTUYECKHUE, TTOKAPHBIE

N3 6eTOHHBIX MaTepHaoB - BCE OCHOBHBIE JIECTHHUIIBI TPAKIAHCKUX U MPOU3BOIACTBEHHBIX
3JIaHUM.

Ilo CHOCO6Y H3TOTOBJICHHWA PA3JINYAIOT:
¢ cﬁopubte JeCmHuy bl

. MOHOTUMHDbBLE JIECHIHUbL
COopHBIE MOTYT OBITH KPYITHO- M MEJIKO 3JIEMEHTHBIE (U3 OTAEIbHBIX CTYIEHEH, 0allOK, MJIUT).




ITo KOHCTPYKIINY PA3JINYALOT:

. ¢ noocmynenkamu

. 0e3 noocmynenkos

. C memueamu uiu Ha Kocoypax

. 6UHmMOGbIE (C UEHMPANbHOU CMOUKOU U1u 0e3 Hee)
. CO CMYNEeHAMU KOHCOIbHbIMU

. noogecHbIMU

. 6bLOBUICHBIMU

. 3a0exCHbBIMU U M.O.

I1o dbopMe pazanyaror:

. npamovle

. ooHomapuiegole

. MHO2OMapuieswle

. Jlomansle (¢ nogopomom mapuieii)

. pacnauinvle

. C 3a0eHCHBIMU CHIYNEHAMU

. O0OHOMapuiegwvle 1ecCmHUYbl ¢ nosopomom Ha 180° uau ¢ oonum-0eyms nosopomamu na 90°

® KpUGOUHEeIHble, COCMOoAWUEe U3 0OHUX MOJIbKO 3A0e)CHbIX CIyneHell
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COCTAB JIECTHMUII

OCHOBHBIE THIIBI JICCTHHUI COCTOAT U3 Mapmeﬁ H IJ10omaaokK.

Mapm - 3TO HAKJIOHHAas1 4YacCTb JICCTHHUILBI, IIO KOTOpOﬁ OCYIICCTBIIACTCA MOABECM HJIM CIIYCK Ha
ONPCACIICHHBIC YPOBHH 3HaHUA HIIKM COOPYKCHUA. P&SI[CJ'II/ITGJ'IBHBIMI/I KOHCTPYKTUBHBIMHA 3JICMCHTAMU
MCKAY MapuiaM CIyKaT JICCTHUYHBIC INIOMIAAKH, PACIIOJIATralOIHUCCA TOPU30HTAJIBHO B HAYAJIC UJIN B
KOHOC Mapmia M ClIyXallue Jid BXOAd Ha Mapuml M BbIXOHda C HCIO. JlecTHUYHBIC IJIOIIaAKH,
pacnojIOKCHHBIC B YPOBHC 3TadXKd, HA3ZBIBAKOTCA OTAKHBIMH, a PACIIOJIOKCHHBIC MCKAY OTAKAMH -
MMPOMCIKYTOYHBIMH, NI MCKIAYITA)KHBIMH.

JlecTHUYHbIE KJIETKH, T.€. COOCTBEHHO JIECTHUIIA C MPUMBIKAIONIUMU OTPAKIAIOMKUMHU WM
HECYIIUMHU CTEHAMH, YCTPAUBAIOTCA OOBIYHO B MHOTO3TAXKHBIX 3[JaHUSX, TJI€ OHU CIIyKaT HE TOJIBKO JIJIs
NoIbeMa Ha 3TaXHU WIM YPOBHHU, HO U JIsi O€30MacHOM 3BaKyalldud JIIOAEH B cliydae Moxkapa Wid Ipu
OPYTUX KPUTHYECKHX CUTyalHsiX. B MHIMBUIYyaJIbHBIX KUJIBIX JOMax TaKXKe€ BO3MOXHO YCTPOMCTBO
JIECTHUYHBIX KJIETOK, HO OOBIYHO MO COOOpa)KEHUSIM YIOOCTBAa M SKOHOMUHM JIECTHHIIBI B TAKUX JOMax
COOPYKAKOTCS B MPEAENAX KUIIBIX ITOMEIICHUN.

[IpomexyTOUHbIE JTECTHUYHBIE TUIOMIAIKH HEOOXOAUMBI JIsl yI00CTBA XOABOBI MO JECTHUIIE C OOIBIIUM
KOJINYECTBOM CTYIEHEW U OCOOCHHO - ISl YI0OCTBa XOAbOBI MO MOBOPOTHBIM JIECTHHUIIAM, B KOTOPBIX
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Baxnyto poib B QyHKIIMOHAIBHBIX KAYECTBAX JIECTHUIIBI UTPAIOT CTYNEHU. | Opu3oHTanbHas paboyast
4acTh WX Ha3bIBaeTCs MpOCTyIbio. Kpome 0anok, CTyneHru MOTYT TOMOJHUTENILHO ONUPaThCs Ha
BEPTUKAJIbHBIE AJIEMEHTBI, HA3bIBAEMbIE MOJICTYIIEHKAMH, KOTOPBIE CIIY’aT HE TOJILKO B KAYECTBE
JOTIOJTHUTEIBLHOM OTIOPHI JJIS MPOCTYIH, HO U KaK 3CTETUYECKUN 3IEMEHT JIECTHHUILIBI (pHC.5).

— 8 . " OCHOBHBIMH TEXHUYECKUMH rapaMeTpamMu CTYNICHU
| SIBJIAIOTCS €€ BBICOTA U IIMpHUHA. BpIcOoTa CTyneHH - 3TO
P

PACCTOSIHME MO BEPTUKAIIA MEXY MIPOCTYMISIMU, ITUPHUHA
CTYIICHH - 3TO PACCTOSHUE IO TOPU3OHTATU MEXKITY
HAPYHBIMHU KpasiMU IIPOCTYIIEH.

BaxHO He myTaTh NOHATUS IIUPHUHBI CTYIICHU U IIAPUHBI
ee npoctynu llluprna cTyrieHu - MOHITHE TEOPETUUECKOE,
MCIIOJIb3YEMOE ISl pacueTa yIiia MoAbEMA U 3aJI0KECHUS
Mapliia, IUPUHA TPOCTYIIH - MOHATHE KOHCTPYKTUBHOE,
HCMOJIB3YEMOE JJIsl PACYETA KOHCTPYKIMUA CTYTIEHH

NOACTYNEHOK

NOACTYNEHOK

o ' Puc.5. 3akpeiThie CTyneHU (BBEPXY CO CKOILIEHHBIMU




HQI/I IPOCKTUPOBAHUMN JECTHUIL BA'KHO VUYUTHIBATDH CJICAVIOIINEC VCTIOBUA:
- JICCTHHUILA WUJIN JICCTHUYHAA KJIICTKaA JOJI?KHbI OBITH MAKCUMAJILHO HpI/I6JII/I)KCHBI KO BXOY B 1OM;

- JIECTHUIIA JIOJKHA 3aHUMATh MUHUMYM MOJIE3HOTO MTPOCTPAHCTBA TOMEIICHUS;

- TPOXOJ, OT BXOJa K JICCTHUIIC WM JIECTHUYHOM KIIETKE JOJDKEH OBITh CMEIIEH K OJHON W3 CTEH
MIOMEIIICHUSI, @ HE MEPECEKATh €T0 MOCEPEANHE WU M0 TUATOHAIH;

- JICCTHHUIIA JTOJDKHA OBITh OOpaleHa CTYIeHsIMHU KO BXO/ly B ITIOMEIIIEHUE, B KOTOPOM HaXOJUTCS, €CIIH
HE BCEMU, TO HEMPEMEHHO HECKOJIbKUMU MEPBBIMU;

- JIECTHUIIA, BeayIasi B MOABAJ, IOJDKHA ObITh MAKCUMAJIBHO MPUOIMIKEHA KaK K OCHOBHOM JICCTHHUIIC
JIOMa, TaK U KO BXOJy B JIOM.

J171s1 TOrO 4TOOBI MTPABWIIHHO 3aMPOCKTUPOBATH JIECTHUILY, HEOOXOJMMO HE TOJIBKO MPABUIILHO BHIOPATH
€€ MECTOIOJIOKEHUE, HO YU 3HATh HOPMBI ITPOCKTUPOBAHUS JIECTHUII, U3JI0)KEHHBIE B COOTBETCTBYIOIIINX
rnaBax KMK.

Jlanee mpUBOASTCS OCHOBHBIE HOPMBI, MIpaBWJIa U TPEOOBaHMS, KOTOPHIE CIEAYET COOMIOAaTh MpPHU
MPOCKTUPOBAHUU U CTPOUTEIIHCTBE JIECTHUII.

e IIlupuHa Mmapiieil W IUIOMIAJOK OMNPEACNSIET MPOMYCKHYI CHOCOOHOCTH JiecTHuUllbl. Illupuna
OTJICJIBHOTO Mapiila Ha3HAYa€TCA B 3aBUCUMOCTU OT TPEOOBaHMI MOXKapHOM 0€30MaCHOCTH (IBaKyallly)
U TpearnojaraeéMblx Tra0apuTOB MEPEHOCUMBIX Bemied. MuHuUMalbHas I[IUpUHA Mapiia: s
BHYTPUKBapTUPHBIX JeCTHUIL - 800 MM, 7151 2-3TaXHBIX 3AaHUH - 900 MM, AJIs )KWIBIX 3JaHUA OOIbIIEH
sTtaxHocTd - 1050 mMm, 11 oOmecTBeHHBIX 3AaHui - 1350 MMm. MakcumanbHas IUpUHA Mapia: JJis
JKUABIX 30aHui - 1400 MM, mist oOmiecTBeHHBIX - 2400 MM.

o [llupuHa JIECTHUYHBIX TIJIOIIAIOK TOJDKHA OBITH HE MEHEE MMPHHBI Mapiia u He MeHee 1200 mm.
* [Tone3Has muprHa Mapina HOBOPOTHOU JIECTHUILILI U JIECTHULIBI, COSIUHSIOIEN 00JIee IBYX dTAXKEH




Mexly Mapiiamu JIECTHUILIBI, PACHOJ0KEHHBIMUA BO BCTPEUYHOM APYT K JIPYry HalpaBiICHUH, JOJIKEH
OBITH 3a30p HE MeHee 50 MM.

» KonuuecTBo CTyneHei B 0lHOM MapIiie T0JDKHO OBITh He MeHee 3 u He Oosee 16.

[Ipu MeHbIIEM 4YHCIE CTyNEHEW JIETKO OCTYNHUThCA, MpHU OOJBIIEM - JIECTHUIA CTAaHOBUTCSA
"yToMIIsieMON" U B 3TOM ciiydae TpeOyeTcsl yCTpanuBaTh IPOMEKYTOUHYIO IIOIIAIKY.

* Yucno crymneHed B Mapiiie jKeJaTeIbHO MpeAycMaTpuBaTh HEYETHOE, TaK KAaK YEJOBEKY YmoOHee
HAYMHATh U 3aKAHYMBATh JBHKEHHUE IO JIECTHULIE OJHOW HOTOU - JIEBOU UJIU MPABOMU.

* PekoMeH1yeMblid YKJIOH JIECTHHUIBI HaxoauTcs B mpexpenax 1:2-1:1,75 (20° - 26°7’). IIpenenbHbie
YKJIOHBI JIECTHUII, MPEIHA3HAYEHHBIX JJI1 XOAbOBI, UMEIOT BepxHIO0 Trpanuity 1:0,85 (50°) m HIKHIOO
rpanuny 1:2,75 (20°).

» Pa3Mmepsl cTymneHel JIECTHUI[ B JKWJIBIX U OOIIeCTBeHHBIX 3nanusix: "H" - He 6onee 19 cm, "B" - He
MeHee 26 cm. JlJiss BHYTPUKBApTUPHBIX JIECTHHUI] COOTBETCTBEHHO 20 u 23 cm. i1 MOABAIBHBIX H
YepaauHbIX JIeCTHUIL - 21 u 21cm.

BricoTa cTymeHeil B mpeaenax OMHOTO Mapila HE JOJDKHA pa3iaudarbcsi Oojee ueM Ha 5 MM, 4TO
obecreunBaeT paBHOMEPHBIN YKIIOH IO BCEMY MapIiry, U JoJDKHa ObITh He Oosiee 200 1 He MeHee 120 mm.
[[lmpuHa CTymeHW OCHOBHBIX JIECTHHI] JOKHA ObITh He MeHee 250 Mm. J[ms JecTHHUI, BEAylIUX B
HEKUJIbIE TIOMEIICHUS, BHICOTA U IMUPHUHA cTymneHel MoxkeT ObITh 200 MmM. [Ipu mupune crynenn go 260
MM BEJIMYMHA €€ BBICTyNa HaJ HIDKEJeXKaIlel CTymeHblo (BeinuMHa '"c" Ha puC.5) HE T0JDKHA
npeBbimarh 30 MM. 3abexHble (KJIMHOBHIHBIC) CTYNIEHU HAa BHYTPEHHEW TpaHUIIE TMOJIC3HOW IIUPUHBI

JOJKHBI UMETH MPOCTYIh MKHprHOM HE MeHee 100 MM, a Ha cpeaHel TMHUM Mapiia - He MeHee 260 MM.

~




JlnHa JIECTHUYHBIX IUIOMIAJ0K, HAXOASIIMXCA MEXKIYy Mapliamu, JOJKHA ObITh HE MeHee 2
BEJIMYMH JJIMHBI CPEJHETO 1Iara B3pOCJIOro 4YesoBeKa, T.e. He MeHee 1,3-1,4 M. /[iMHa 1eCTHUYHBIX
IUIOIIAJI0K Y BXOJHBIX ABEpEH NokHA ObITh HE MeHee 1,0 M B TOM ciiyyae, €Ciu IBEpb pa3BUKHAS
WM OTKPBIBAETCS B MPOTHUBOIOJI0KHYIO OT JIECTHHULIBI CTOPOHY.

JInuHa W HMpHHA JIECTHUYHBIX IUIOIIAJOK IMEpEN ABEPSMH, OTKPBIBAIOIIUMHUCA B CTOPOHY
JECTHUILIBI, PACCUUTHIBAETCS C YYE€TOM MIMPUHBI JBEPHOTO IOJIOTHA M O€30MacHOr0 MOJOXKEHUS
YeJI0BEKa Y IBEPU B MOMEHT €€ OTKPBITHSL.

* Bricora orpaxknenuil (mepusi) MEXIy3TaXHbIX JECTHUI] NOJKHA ObITh HEe MmeHee 0,9 M, s
JIECTHHII BBICOTOM Oojtee 12 M - 1,1 m.

* Jo1 TIECTHUIL, UCTIOJIB3YEMBIX JIETHMU, BBICOTA OIrPaXAECHUN pekoMeHnayercs 1,5 m.

 BeicoTa orpaxieHus HapyKHbIX BXOJHBIX JIECTHHUI] IPU NOJIbEME Ha 3 U 0oJiee CTYNEHEN JOMKHA
ObITH He MeHee 0,8 M.

* JlectHUIIBI, MMErOIIME OoJiee S CTyINEHEH, Mpy mUpUHE Mapiia 10 1,25 M 000pyAyroTCcs MOpyYHEM
C OJIHOM CTOpPOHBI, MpU IHMpUHE Mapmia oT 1,25 10 2,5 M MOpyYHHU JOJKHBI OBITH C JBYX CTOPOH.
JlecTHUYHBIE MapIIK IIUPUHON Oojee 2,5 M HEOOXOAUMO 000PYI0BaTh AOMOJHUTEILHBIMU MEpUIaMU
MIOCEPEINHE Mapia.

* OTCYTCTBUE OTPAKAECHUN JTOMYCKAETCS TOJBKO JJISl JIECTHULI, COCTOSIIIMNX U3 S CTYNIEHEW U MEHEe.

* - PaccTosiHue Mexay cToiikamu (OaisicHHAMU) MEpUJI HE JOJKHO MPEBBINMIAaTh 12 ¢M Mpu BhICOTE
OT YPOBHsI 10JIa CBhIIIE 1,5 M.




PACYET JECTHUYHOMU KJIETKH

[Tpuémbl mocTpoeHUs JECTHUIIB, (pa30MBKa ) B TUIAHE U pa3pe3e C BBIABICHHEM MUHUMAJIBHO
HEOOXOAMMBIX Pa3MEPOB PACCMOTPEHBI HA MPUMEPE 2-X MAPIIEBOM JIECTHUIIHI C YKIOHOM 1:2 mipu
BbICOTE Taka H=3wm, mupuna mapina 8=1,05 K IUpHHE JCCTHUIHBIX IUIOMAN0K (.4 (= 1,2M.
MuHrManpHas MAPHHA JECTHUYHOW KIIETKH B YUCTOTE B omnpenensercs kak cyMma IIAPEH Mapiieu
Y1 MUHUMAJIBHO JIOITYCTUMOM BETMYMHBI 3a30pa Mex 1y HUMU 0, 1M (1711 MOXKapHOTO MIJIaHTa)

B=2B+100=2-105+100=2,1 ™
Bricota ognoro mapma H:2=3:2=1,5M. Ynucno moapEMoB (MMOACTYIIEHKOB) B MapIiie

n =1500:150 = 10. Yucno npocTymeit # B Mapiiie Ha €AUHUIYY MEHBIIIE, YeM MOJICTYIICHKOB
TaK KaK IJIOC-KOCTH BEpXHEN MPOCTYNH U JICCTHUYHOM IUIOIIAJAKU COBNaaloT n =n—1=09.

JImnHa ropu30HTATBHOM MpoeKuKu Mapia L (3amoxeHus: Mapiia)

L=300n=300(n—1)= 300:-9=2,7 M
® IlonHas nnyHA JIECTHUYHOM KJIETKHM L COCTaBUT CyMMY 3aJI0’KEHUS MAPILA U [IUPH ITAKHON
Y IIPOMEXYTOYHOU IUIOIIAZI0K

['paduueckas pazduBka ﬂeCTlﬁl:u!'utgﬁ;Eain% -1, ,ZfLLE;,&uPdpa:*.MepaMn (mocTpoeHue

po(duIIST) OCYIIECTBISAETCS TaK: B TPOJAOIHHOM pa3pese JECTHUIHOUW KIIETKH BBICOTY dTa)ka JCISAT

Ha 9YHUCJIO MOACTYIICHKOB TOHKUMHU I'OPU30OHTAJIBHBIMUA JIMHUAMH, 4 B IIJIAHC - 3aJIOKCHUC Map1ila I10




FpaggnquKoe onpencJacHmue paiMmepon JECTHUYHOM KJIETKH

st ompeneneHuss pa3MepoB JIECTHUYHOW KJIETKM HEOOXOAMMO 3HAaTh BBICOTY A9Ta)Kka, BBIOpATh
MIUPUHY JIECTHUYHBIX MAPIIIEH U TUIOIMIA/I0K, pa3Mephl CTYIIEHEH.

I'paduueckas pazouBka mpoduias JeCTHUIBI (PUC.6) BBIMOIHAECTCS B TaKOW MOCJIEAOBATEILHOCTHU:
OTIPEIENSAIOT YPOBEHD U IIUPUHY JIECTHUYHBIX TUIOMIAJOK (3TaKHBIX U MEXKIYITAXHBIX) Ha pa3pese;
TaM K€ Ha pa3pe3e MO TOPU30HTAIM MEXKIY IUIOMIaJKaMU OTKJIAIbIBAIOT CTYINEHH, T.€. IIUPHUHY
IPOCTYINEW; MO BEPTUKAIM OTMEYAIOT BBICOTY IMOJACTYIIEHKAa, BBIYEpUYMBAs TaKUM O0O0pa3oM
IPSIMOYTOJIBHYIO CETKY; MO CETKE MEXIy JEeCTHHUYHBIMU IUIOMIAJKaMH BBIYEPUYMBAIOT MPOPHUIH
JIECTHAYHBIX MapIIEH.

3areM Ha IUJIaHE JIECTHHUIIBI WM JICCTHUYHOM KIJIETKM HAHOCAT OCHOBHBIE Tra0apuThl: LIUPUHY
JIECTHUIIBI, PAaBHYIO IIUPUHE ABYX Mapiiei (¢ 3a3opom 100 MM 11t mpomycka MoXKapHbIX PYKaBOB B
JECTHUYHBIX KJIETKaX MHOTO3TAXHBIX 3/IaHHI); JJIMHY, PaBHYI IIHPUHE [ABYX JECTHUYHBIX
IJIOIIAI0K U JUIMHE TOPU30HTAIIBHOW NPOECKIMU Mapiia.

B ciydyae HEBO3MOXKHOCTH WJIM HELEIECOOOPA3HOCTH YCTPOMCTBA MPOMEKYTOUHOM IUIOIIAIKU B
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37/14
30/12
35/15
30/15
31/16
29/17
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27/18
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20/23
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2,33
2,00
1,93
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1,36
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26,6
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30,5
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36,3




KOHCTPYKIIMU MEJIKOJIEMEHTHbBIX JIECTHHIL

MenkosJIeMEHTHBIC JIECTHHUIBI, COCTOAIIINE U3 CTYHCHEﬁ, KOCOYPOB WJIK TCTHUB, INIOIATOYHbIX 1
IMOAKOCOYPHBIX 63JIOK, IJI0NIaJIOYHBIX IINIMT U HACTUJIOB, YCTPAWBAXOT KAK B )XUJIbIX, TAK U B
IIOMCIICHUAX O6HI€CTB€HHOI‘O Ha3Ha4YCHMUS.

Takue necTHUIIBI YACTO MPUMEHSIOT NMPU PEKOHCTPYKITNH, B 3aHUSIX ¢ HEYyHU(DUIIMPOBAHHOU BBICOTOM
ATa)ka UM Mapiia, 0COOCHHO B TEX CIydYasiX, KOT/a JICCTHUIIA SBJISETCS TJIaBHON KOMIIO3UIIMOHHOMN
OCBI0 MHTEpbEPA.

B 3aBucuMocTH ot Marcpurajia KOCOypOB U INIOIAAO0YHbIX 0aJIoK pas3in4arOoT MCJIKO3JICMCHTHBIC
JECTHHUIIBI ITIO MECTAJINIMYCCKUM H )KeJIe300€ TOHHBIM KOCOypaM, ICPCBAHHBIC JICCTHUIIBI.

[IpuMeHeHne MeTaTMYeCKUX 0aIoK JJIsl JIECTHUI TPa)KJaHCKUX 3/IaHUI B HACTOSIIEE BpEMS
OTrpaHUYEHO, Ha MYTAX ABAKyallUH MO MPOTUBOMOKAPHBIM TPEOOBAHUSAM OHU TPEOYIOT
JOTIOJITHUTENBHOM 3alIUThI OT BO3JAEHCTBUS BBICOKOW TEMITEPATypPbl OIITYKAaTypHUBAHUEM.
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CM), pacrpeesieMbIX MOMapHO B KAXJ0M MapIie I/Il
moniaake. [IpuctenHas mioiaaouHas 0aaka MOXKeET omes ircianre
OTCYTCTBOBATh, Y IUIUTHI IUIOLUIAJIOK B 3TOM MECTE o
OTMUPAIOTCSl HETIOCPEACTBEHHO Ha KUPITUYHYIO —1 -
cteHy. ConpspkeHue KOCOYypOB € MOJKOCOYPHBIMU NS
(MII011aJOYHBIMM ) OAJIKAMH BBITTOJIHSIOT C IIOMOIIBO = N

noaxocoypran banka

0onToB wiu cBapku. [Ipu ycrpoiictse ; \\.’-’ Kocoyp
JBYXMapILIE€BOM JIECTHHULIBI C MAapIIaAMU Pa3HOU >

JUTMHBI, @ TAKKE TPEX- U YETBIPEXMAPIIEBBIX xenesoberon-

JIECTHHII IPUMEHSIOT THYTBIE KOCOYPBL MU poposoypran Sand

[To Kocoypam yKJIabIBaIOT 5Ke71€300€TOHHBIE

o(akTypeHHbIE CTYIIEHH, [0 TIIIOCKUM

KEJI€300€TOHHBIM IIJITaM IUIONIaJI0K YCTPauBaIOT

noJibl. B MecTax npuMbIKaHUS JTECTHUYHOTO Mapuiab B

K IUIOIIAJIKE YKJIaAbIBAIOT CIICHUAJIbHBIC CTYIEHU: Gpusosan crynews CoeaUHMTERE M
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nNoAKOCOYPHER
Ganka

noaxocoypuan Ganka

'
Kacoyp FHY TR KOCOYD
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Ha puc.8 npeacrasiieH npuMep 0JITHOMapIICBOU ,.
METAJUIMYECKOM JIECTHUIIBI C IEPEBIHHBIMU

ctyneHsmu. Hecymue 6aiku - Kocoypbl i
BBINOJTHEHBI U3 mBesuiepa ced. 100x50 mm, a
CTYIICHH U3 IIITYHTOBAHHBIX JOCOK TOJIUHOM -
40 MM KpensTcs K METAUIMYECKAM CTOJIMKAM,

MPUBAPEHHBIM K KOCOYpaM.
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Bo3MOXHO  yCTpOWCTBO JIECTHHUIIBI Ha OJIHOM
kocoype. Ha puc. 9 mokazaH oauH u3 BapUaHTOB
OJHOMApIIEBOM JIECTHULBI Ha OJHOM KOCOype U3
CIIAPEHHBIX IIBEJUIEPOB C BCTABIECHHBIMH MEXKITY
HAMM Ha CBapke '"KOCBIHKaMH', Ha KOTOpbIE
OMUPAIOTCS METAJUIMYECKUE TUIACTUHBI - OMOPBI A
JEPEBSHHBIX MPOCTYIICH.

L]
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Puc. 9. OqHomapiieBast MeTaminyeckast JIECTHUIIA Ha
OJTHOM KOCOYpE€.
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I[EPEBHHHBIE JIECCTHUIBI HA TETUBAX

KoHcTpyKTHBHAs cxema JIEPEBSHHBIX
JECTHUL:  HECyIIlyld  OCHOBY  Mapuiei
COCTABJISIIOT HAKJIOHHBIE OAJIKU - TETUBBI, WU
KOCOYpBI, KOTOpbIE BPE3al0T B IUIOLIAJ0YHbIE
WU B CIICHIUAJIBHBIC MOAKOCOYPHBIE OaJIKU.

[IpocTyn W MOACTYNEHKUA BBINOJHAIOT U3
OTHEIbHBIX  CIUIOYEHHBIX  JOCOK  WJIH
JIEpEeBSHHBIX MUATOB (puc.10).

TonwwuHa gockn, MM

80 90 100 110 120
Paceroanue mexay onopamu, cm

o

1 )y

CTORKB NOpmi

rmoaam | = 75 mm




B nepeBsiHHbIX lecTHUIAX Ha TeTuBax (puc.l11) nns

COMPSIKEHUS MPOCTYTEH U MOJICTYIIEHKOB C TETUBAMU B =
OOKOBBIX WX TPAHAX JNEIAI0T Ma3bl (TIPOIMHUIIBI) TITYOMHOM npocTyne 2
15-25 cm. lllupruna nponuaoB 3aBUCUT OT TOJIIIUHBI TOCOK, )\ \ ——
B3STBHIX JJI MPOCTyNel U noAcTyneHkoB. CoeanHeHus {

e

BBITIOJIHSIOT HA KJIEIO WIIN JOTOJHUATEIBHO TOPLIBI AJIEMEHTOB o
I
3aKpEIUIAIOT TBO3ISIMU WM mypynamu. [locie yctaHoBku !

Ganxa
TETUBBI TAKMX JICCTHHUI] JOTIONHUTEIBHO CTATHBAIOTCS BYMS 1 — xocoyprwe
F—"‘ T RoCo
WM TpeMs MeTaiundecKuMu Tsokamu 08-12 mm. BozmoxkHO — - ;
KpEIUICHUE CTYIIEHEN K TETUBaM Ha CTAJIbHBIX WU =— = /’1\ 1-1 i

AJITFOMUHHECBBIX YTOJIKAX.

Z

JlepeBsiHHBbIE JIECTHULIBI HA KOCOYpPax

JlecTHHIIa MOXET UMETh OJIWH KOCOYpP, KOTOPBIU
pacrionaraercss II0 €€ OCH, HWIM JBa KOCOypa,
pacloNOKEHHBIE MO KpasM JECTHUYHOTO Mapiia
700 CIABUHYTHIE HEMHOTO BHYTpb. B ciydae, eciu
TOJIIIMHA JOCKH, MCIOIB3YEMOU JUId KOCOypa,
MEHBIIIE ONTHUMAJIbHOW WIM MIHWPUHA JECTHUYHOIO
Mapmia Oosnee 2,5 M, B CpeIHEW uyacTh Mapiia Ha———
YCTaHABIUBAIOT JOTIOJIHUTETbHBIN KOCOYp

4

|~




7Ke1e300eTOHHDBIE JeCTHUIIBI

weneaoleronHue

HGCTHI/II_IBI 110 )I(GJ'I63066TOHHBIM e
sepxrss hpr3oean

Kocoypam (puc.13) umeror A cwneual _ 5
KOHCTPYKTHUBHYIO CXEMY, AHAIIOTUYHYIO A a4
JIECTHUIIAM TI0 CTAILHBIM KOCOYpaM C N .

6 T TS ‘7,71 reanos
KEJe300€ TOHHBIMU UJTH R s /k<Z} noaxocoyp-

eTyneny Hon Ganke

MCTAJUNIMYCCKUMU CTYIICHAMMU. Otnnune .

COCTOHUT B MaTrepuase 0ajaoK 1 crnocode
ux coequHeHui. JXKenezo0eToHHbIE
KOCOYPBI 3aKaHYMBAFOTCS IITUTIAMH,
KOTOpHIE TIPH COOPKE JISCTHHUIIBI
3aBOJIATCS B THE3/1A MTOJIKOCOYPHBIX
Oanok. [{ns mepexona mapiia B
TJIOIMIAJIKY HCIIONB3YIOTCS
crienraibHbIe (DPHU30BBIC CTYIICHH. i kacda

o
i

noakocoypHas Ganka

Hbli KOCOYp

‘/ wene3obeTon-

N\

HEcTMN

Puc.13. MenkoaneMeHTHas JI€CTHUIIA MO ’KeJIe300€ TOHHBIM KOCOoypam







gt
B ™. 250 0 900
P Lix AL

——
0 220 3100 = )
Y] T~ b 1
. oA

a 10 220 300

- B0 300, ’7 P
= e 22 210,
o -‘—‘--’{ Emmz%
i} /} 45 20
20 345 300 s vy
N e = 7
7. 3.3 10y 60
Y A " et
. g
30

0
’T”_o'ii Zm
_&_'—z

N g S
) ,, EZzz3¥22222
9% 1!00 1_175‘_i_ 1210 ¥

S

+ 1550 . 300 B A
_{:i
¥ZzZ7Z487222
Koncrpykuus cryneneit KoHceTpyKkTHBHBIE pemIeHust
MEJIK03JIEMEeHTHBIX JIECTHHIL. KeJ1e300€TOHHBIX MOJTHOCOOPHBIX JIECT-
a — psIZIOBBIE CTYIICHHU, HHII.
0 — BepxHsist GppU30Basi CTyIIECHb, a — ¢ [[-o0pa3ubMu peOpUCcThIMU MapIIaMH,

B — HWKHSS PpuU30Bast CTyNeHb, I' — KPEIJICHUE 0 — ¢ [I-o6pa3upIMU CKJTQTYaTHIMKA MapIIIaMH,
CTOMKH OrpakAeHUsI K OOKOBOM IJIOCKOCTH, B — ¢ H-o0pa3ubiMu citayaTbiMi MapIiiiaMH,
J — KPEIUIEHUE CTOMKH OrpakKIEHUs K BepXHEH r — ¢ T-00pa3HbIMU CKITaTYaTHIMUA MapIIIaMH,

IJIOCKOCTH CTYIICHH, J — MapIly IUTMTHONM KOHCTPYKIIHH,
1 — Banuk, 2 — XBOCT, 3 — MOCTEJIb, € - Maplly IUTMTHOM KOHCTPYKIIMU, COBMEITICHHBIE

C ITOJIYIUIOIIa IKaMH !Z-O6Qa3HOI\/JI QOEMI)I )

4 — 3aMOK, S5 — CTO¥Ka OrparkJICHHUSI.




KOHCTPYKTHUBHBIE PEINIEHWA JTECTHHAII

MenkoaaeMeHTHBIE JIECTHUIBI COOMPAIOT U3 OTAEIBHBIX, OTHOCUTEIHHO MEJIKUX SJIEMEHTOB -
KOCOYPOB, IMOJAKOCOYPOBBIX IIJIOIIAI0OUYHBIX 0allOK, CTYMeHEH U MIIOCKUX IUTUT TS Tioaaok. Hecymue
AIIEMEHTHI TaKOH JICCTHUIIBI: TIOJKOCOYPHBIE OAJIKH, 3a/1eJbIBAEMbIE B CTEHBI , KOCOYPBI, OTIMPAIOIIHECS Ha
MOJIKOCOYPHBIEC 0aTKK; OTACIbHBIC CTYICHH, YKJIaIbIBAEMbI€ Ha KOCOYPHI WJIM BPe3aeMble B TETUBBI HAUMHAS C
HIKHEN (Dpr30BOY M KOHYAsI BEPXHEU (PpU30BOM, pacioyiaraeMble B ypPOBHSIX II0MmanoK. boiee agdhekTuBHbIC
M0 CPOKaM MOHTa)kKa U SKOHOMUYHOCTH TOJIHO- COOpPHBIE KPYIMHOAJIEMEHTHBIE JIECTHHUIIHI 3aBOJICKOTO
W3TOTOBJICHUS.

PaznuuaroT 1Ba BUa KOHCTPYKTUBHOTO PEIICHHS KPYIMHOAJIEMEHTHBIX JecTHull [1o mepBomy - miis
YCTPOMCTBA JIBYX MapIEBbIN JECTHUIIBI HEOOXOIMMBI YETHIPE THUIIA COOPHBIX PJIEMEHTOB JIBa Mapilia U JABE
JIECTHUYHBIE TUIOMIAAKY (3TaKHAS U IPOMEXKYTOUHas ). JIeCTHUYHbBIE MapIlIi MPUMEHSIIOT TUTUTHOW WITH
peOpUCTO KOHCTPYKIIHH.

a — IByxXmapuieBas. 0 — TpéxmapiieBas. B — 00bEMHBIN 6JIOK JIECTHHIIA.
1 —Inomanxa sraxuas. 2 — ITnomanka npomexyrounas. 3 — JleCTHHYHBIN MapiLL.
4 — Crynenu. 5 — Kocoyp. 6 — [Inomanounas 6aka.







IHOKAPHBIE U ABAPUMHBIE JECTHUIIbI

[ToskapHble U aBapUITHBIE JIECTHULIBI B OOIIIECTBEHHBIX, KUJIBIX U MTPOMBIIICHHBIX 3aHUSIX
BBIHOCAT Hapy:Ky. [loxkapHbIe JJECTHUIIHI HA KPBIITY JCJIAI0T MPSIMBIMU U HE IOBOASAT O YPOBHS 3€MJIM Ha
2,5m. [llupuHa noxkapHbIX JECTHUIL TpuHUMaeTcs He MeHee 0,6M. TeTuBbI MOKapHBIX JIECTHUI] U3TOTAB-
JIMBAIOT W3 YTOJIKOB, IIBEJUIEPOB MIIU MOJIOCOBOM CTalld, CTYIICHH - U3 Kpyrion ctaiu d=16...18 mm

¢ uarepBasioM 250-300MM. Ha CBApHBIX MIBaX. ABAPUUHBIE JIECTHUIIBI KOHCTPYKTUBHO AHAJIOTUYHBI
MOXKAPHBIM, HO K HUM MPEABSABISAIOT IOMOJHUTENIbHBIE TPEOO-

BaHMS: YKJIOH JIECTHUII IOJDKEH OBITh HE OoJiee 45°, mupuHa
aBapUNHBIX JIECTHUI] MPUHUMAaETCsE HE MeHee (,7M., Ha Kax-
JIOM ATaXKE MPEAYCMATPUBAIOTCS CIICIIUAIBHBIE TTIOMIAJIKH.

Jlecmuuysl cmpemanku (caysycednvie) N5 NoONagaHNUs
C BEPXHEU IUIOMIAJAKH JIECTHUYHOM KJIETKW HA Y€pAaK WUn Ha
COBMEIIEHHYIO KPBIIITY, BBITTOIHSIOTCS W3 MPOGOUIMPOBAHHOTO
MeTasa (TeTuBbl) U crepxkaen d = 16mwm (ctynenn). Jlect-
HUIIBI - CTPEMSHKH MOTYT OBITh OTKHOYHOTO WJIM CTAIlMOHAP-
Horo tuna. [llupuna Takux jectHul npuHumMaetcs 0,6m.
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OrpaxaeHre JeCTHUYHBIX MapIled U JeCTHUIHBIX
IJIOMIAJ0K OCHOBHBIX JIECTHUII B 3JJaHUSX BCEX THUIIOB JICIIAIOT
BbIcOTO# 0,9....0,95M 13 MeTaIa U KpersT ux JIMOO CO CTO-
OHBI OOKOBOM INIOCKOCTH Mapia (MId IIOIIAAK!), HIIH CO

YeTpoiicTBO MOKAPHBIX H ABAPHITHBIX
JIECTHHIL, I€TAJIM UX KpeInJIeHusl.

1 — crynenu, 2 — rHE3/10 B KUPIIMYHOM KIIAJIKe,

3 — TeTuBa, 4 — KperyIeHNue MOPY4Hs JH00EIIMH,

5 — IOpYyY€EHBb.




HAHAYCHI

JItst CBSI3M MEXKAY Pa3IMUHBIMU YPOBHSIMU U 3TaKaMU B OOIIECTBEHHBIX 1 MMPOMBIIIJICHHBIX 3IaHUSIX HA
PALYy C JIECTHUIIAMHU HCIIOIB3YIOT MAHIYCHI - INTIOCKUE HAKJIOHHBIE KOHCTPYKIIMHU 0€3 CTyTIeHEH.
[Tangycam npuaaroT yxiaoH ot 5 g0 12° (1/12....1/5). IIpu 60ab1IIKUX YKIIOHAX MOJIB30BaTHCS MaHIyCOM
TPYAHO U3-3a CKOJIbKEHHS. [1aH yChl ¢ MajbIM YKJIOHOM BBI3BIBAIOT OOJIBIITHE TTOTEPH MOJIE3HOM IUIOIIIA-

mu 3nanus. [Taamaycel MoryT
OBITH OTHO U JIByX MapIeBhIC,
MPSIMO ¥ KPUBOJIMHEHHBIE
MPSMOJTMHEHHBIE TTAHTyChI
00pa3yroTCsi HAKIIOHHBIMU
IUIOLIAIKAMU, KOHCTPYKTUBHOM
CBSI3aHHBIMHU C MEXKITyITaX-
HBIMU TIEPEKPBITUIMH U
COCTOSIIIIUMH U3 TEX JKE
AIIEMEHTOB (HECyIne OaKH,
pEOpa KECTKOCTHU, HACTHUJIBI)
CTOAIINE MMAHIYChl yCTpanBa-
IOTCSl Ha COOCTBEHHBIX OMOpaX.
HucThlil OJI MAaHTyCOB

Ilanaycsol.
a — CXeMBbI yCTpoiicTBa nanaycoB (1 — IByXMapIeBblil MaH/IyC ¢ MPSIMBIM IIEPEX0I0M,
2 — BUHTOBOM MaHIyc, 3 — IBYXMapLIEBbIA ¢ BAHTOBLIM IIEPEXOIOM,

4 — KOMOMHHPOBAHHBIN MAH/YC C UCIIOIb30BAHUEM JIECTHHUILBI),

0 — KOHCTPYKIIUS MaHIyca ¢ OJJHOU Cpe/iHeil ONopoii, B — TO JKe, C OJTHOM KOHCOJIBHOU OTIOPO,
r — TO Xe, ¢ Y-00pa3Hoii Onopo#, I — TO XK€, C JIByMsI CAMMETPHYHBIMH OIOPAMH,

1 — onopa, 2 — HaKJIOHHAsl HeCcyIas IJIUTa, 3 — MOBEPXHOCTh YHCTOrO IMOJIa.




JINDOTHI U DCKAJIATOPDBI

JInd Tl ¥ 3cKaIATOPBI OTHOCATCS K MEXaHUUYECKUM YCTPOMCTBAM JIsl OpraHU3aI[uu COOOIIECHUS
MEXIy dTaxkamu. B HacTosmiee BpemMsi HauOoJbIllee pacnpoCTPAHEHUE MOTYUYUIIN JTUQThI
NEePUOINYECKOTO (IPEPHIBUCTOTO) ACHCTBHUSI.

JInd o1, nprUMeHsieMble B MHOTO3TaXXHBIX 3/IaHUSIX, COCTOST U3 KaOWHBI, ITOABEIICHHON Ha
HECKOJIbKUX CTAJIbHBIX KaHaTax, IEPEKUHYTHIX Yepe3 IIKUB MOAbEMHOM JIeOeAKH, HAXOASAIICICS B
MaIIMHHOM OTJIEJICHUU U MTPOTUBOBECA, KOTOPBII YPaBHOBEIIMBAET BeC KaOUHBI ¢ rpy3oM. KabuHna u
POTUBOBEC MEPEMEIIAIOTCS IO CHEIUATIBLHBIM HAMIPaBJISIOIINM, KOTOPhIE YCTAaHABIMBAIOTCS C OOJBIION
TOYHOCTBIO Ha BCIO BBICOTY IIaXThl JIUPTa. B 3aBUCUMOCTH OT (PYHKIIMOHATBHBIX WU TEXHOJOTUUECKUX
TpeOOBaHUH B 3IaHUSIX UCTIOJIB3YIOTCSI KAOWHBI HEMTPOXOAHBIE C OAHUM BXOJOM B JIU(PT WIM KAOUHBI
IIPOXOAHBIE C PACIIONIOKEHUEM JIBYX BXOJIOB C TPOTUBOIOJIOKHBIX CTOPOH MIAaXThl TU(dTa. B HUXKHEH
YaCTH MIaXThI JOHKEH ObITh YCTPOCH MPUSIMOK ITyOUHOU He MeHee 1,3M. MarmHansHoe ToOMEIIeHUe
audTa MOKET HAXOAUTCS MOJ Hel (HUKHEe PacioyIOKeHUE) WIIK HaJl IaXTOM (BEpXHEE pacOI0KEHHUE).
B nepBoM cnydae B BepxHeil yacT JIUPTOBOM MIAXThl HEOOXOAUMO YCTPOMUCTBO MOMEIIECHUS TS
070K0B. BricOoTa MalIMHHOTO MOMEIIEHUS PUMEHSIETCS HE MEHee 2,5M.

B HacTosiee BpeMsi B MACCOBOM MHOTO3Ta)KHOM CTPOUTENILCTBE PEKOMEHIYETCS UCTIOIb30BATh
pEUIEHUs C BEpXHUM PaACIIOIOKEHUEM MAIIMHHOTO nomenieHus. CTouMocTh Tudra u




OrpaxxJieHre KpbIlll, JIECTHUILI, Tajepei, 0aJTKOHOB B BUJIE MEPUJI C

BanrcTpapa .
HEBBICOKMMU (DUTYPHBIMU CTOMKaMU (OasissciHaMu).

OeMEHTBI orpaxKaaromumx KOHCTpYKI_[I/Iﬁ JICCTHHI, 6aJ'IKOHOB, Teppac,

bajisicuHbI HOIEPKUBAIONINE TIEPUIIA.

A e i i

Orpaxkienust pa3nu4Hor KoHpurypamuu. [lepunamu orpaxaaror J€CTHULIBI,
OaJIKOHBI, TEpACCHI, HAOEPEKHBIE, MOCTHI. Kak mpaBuiio nepuiia UMEIOT BBICOTY
OKOJIO OJTHOTO METpA.

IHepuia

Vapweesle nectHmubl CaMoi pacpoCTpaHCHHON U MOMYJISIPHON KOHCTPYKITUCH
SIBJIIETCSl MapIeBas JICCTHUIA. B HEW ONTUMAIbHO ydTeHA
OMoMeXaHWKa JIBMKCHUS YeJIOBEKa BBEPX M BHHU3. MapIiieBbie
JIECTHHUIIBI XOPOIIIH TaM, IJI€ HET HEOOXOIUMOCTH SKOHOMHUTH
MECTO.

YepaayHble, MaHCapAHbIe NIeCTHULbI, JIECTHULIbI HA TETUBaX




BuHTOBbLIE, CNUpaneBuaHbLIE JIECTHULIbI

BuHTOBBIE, UK CIIMPaAIbHBIE JIECTHUIBI IPUMEHSIOTCS B TE€X CIIy4asix, KOrja B
MMOMEIIEHUU HEJOCTATOYHO MECTA JIJIs MPSMBIX JIECTHUL. BUHTOBBIE JIECTHULIBI MEHEE
yIO0OHBI JUIsl IEPEIBMKEHUS, YEM MPSIMbIC, HO MTO3BOJISIIOT SKOHOMUTH ILJI0IA/Ib
nomenieHus. Yacto NpuMEHSIOTCA KaK BCIIOMOTaTeNIbHbIE ISl TOIbEMa WU CITyCKa B
OKOJbHBIN ATax. [[puHIMIIHATbHON 0COOCHHOCTHIO BUHTOBBIX SIBJISIETCS KPETIICHHE
CTYTIEHEH BOKPYT CTOJI0A, WJIN CTOMKH.




V3 PCT 886 - 98
V3BEKUCTOH PECITYBJIMKACHU CTAHIAPTH

ITYJIAT MAPIII 3UHAJIAP, MAMJIOHYAJIAP
BA TYCHUKJIAP
TexHUKaBUH WIAPTJIAP
Pacmuii Hamp
PCT V3 886 - 98
CTAHJIAPT PECITIYBJIMKH Y3BEKHCTAH
JECTHUIIbI MAPIIEBBIE, IIJIOIIA KA U
OI'PAXKJIEHUS CTAJIBHBIE
TexHu4eckue ycjaoBust




