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BBEJAEHHUE

MeTtonuueckre yKa3zaHHs COCTABJIEHBI B COOTBETCTBHM C IPOrpamMMoOi
nucuumuinabl  "KoHCTpykiusi kopriyca cyaoB" no HampasieHuto 26.03.02
KopabnectpoeHre, OKEaHOTEXHHMKAa W CHUCTEMOTEXHHUKAa OOBEKTOB MOPCKOMN
uHbpacTpykTypsl, npodumo «CymocTpoeHue u cynopeMoHT». [lpu paspabotke
yKa3aHUU HCTIONb30BAIMCH KYpChl OOIIET0 yCTPOMCTBA CYZOB, COMPOTUBICHHUS
MaTepHaloB U APyTHeE.

Hucnumummaa  "KoHeTpykiust Kopmyca cynoB" siBiasieTcss 0a3oit  mpu
MPOCKTUPOBAHUM KOHCTPYKIIMM KOpPIyca MOPCKMX CYJIOB M IUIABYYUX
COOpYKEHUU. 3a/lauu, pelraeMble IPU MPOEKTUPOBAHUU KOHCTPYKIIHUI KOpITycCa,
TpeOyIoT oOecreueHus: MPOYHOCTH, HAJEKHOCTH M PabOTOCIOCOOHOCTH MpU
MUHUMAJIbHON MEeTAIIIOEMKOCTH. HeoOXxoarmble XapaKTEpUCTUKU HAJIEXKHOCTH U
pabOTOCIOCOOHOCTH KOHCTPYKLIMA MOYXHO TOJYyYHTh HYTEM TIPaMOTHOIO
KOHCTPYHPOBaHUsA, Oa3uPYIOIIETrOCs HAa aHajJu3€ MPEeALIEeCTBYIOLIEro OIMbITa
AKCILTYyaTallM MU3Y4YEHUS] COBPEMEHHBIX U IMEPCIIEKTUBHBIX CYIOB.

[To3TOMYy TIpH BBINOJHEHHWHU KYpCOBOT'O IMPOEKTa MpeaycMaTpUBaeTCs HC-
M0JIb30BAaHUE OCHOBHOI'O HOPMATUBHOI'O JOKYMEHTa MO KOHCTPYKIUU MOPCKUX
cynoB — IIpaBui kiaccupukanuu U MOCTPOMKU MOPCKUX cyZ0B, yacTh 11 "Kop-
nyc" (B npanbHeidmeMm [lpaBui), anbOOMOB KOHCTPYKTUBHBIX MUJICIIb-
HIMAHTOYTOB M TUIIOBBIX KOHCTPYKIIMI, KOHCTPYKTUBHBIX UYEpPTEkKEW TEXHHUYE-
ckux M padounx mpoekTtoB cynoB, [OCToB u OCToB, a Takxe JIpyroil Hopma-
TUBHOU TIOKYMEHTAalMH, cTatel )xypHana "Cynoctpoenue" u ap.

BrinonHeHne KypcoBOro MpoekTa CIocOOCTBYET MOATOTOBKE CTYAEHTa K
U3YYEHHUIO KypCOB CTPOUTENIbHON MEXaHUKH KOpaldiis, TEXHOJOTUU CYI0CTpoe-
HUSI U IPYTUX CHEIHATbHBIX JTUCIUILIUH.

YepTek KOHCTPYKTUBHOTO MHUJIENB-IITNIAHTOYTa W KOHCTPYKTHUBHOTO
MPOJIOJIBHOTO pa3pe3a MOryT OBbITh MCIIOJIb30BAHBI MPU BBIMOJHEHUU KYPCOBOTO
npoekTa 1o Kypcey "KoHcTpykuus kopiiyca cyoB", a pabouuii yepTex CeK- LUu
— JJIsI BBITIOJIHEHUS] KYPCOBOTO MPOEKTA 10 ""TeXHOJIOruu cy10cTpoeHus".



1. COAEP’ KAHME KYPCOBOI'O ITPOEKTA

1.1. Ilesib KYpPCOBOT0 NPOEKTUPOBAHUSA

[{eapr0 KypcOBOTO TPOEKTa SBISIETCS pa3paboTKa KOHCTPYKIMH KOPITyca
CyJIHA, I KOTOPOTO M3BECTHBI TIIaBHBIC pa3MEPEHUS U 0OBOJIBI KOPITyCa.

B cocrtaB npoekTa BXOAAT:

— TIOSICHUTENbHAS 3alHCKa, BKIIOYAIOIIAs BBIOOP apXUTEKTYPHO-
KOHCTPYKTHBHOTO THIA CyAHA W OMPEIEICHHE MPOYHBIX CBS3EH KOpmyca IIo
[IpaBunawm;

— KOHCTPYKTHBHBIC HYEPTEKH, COJEpKAINe KOHCTPYKTHUBHBIA MUJICITb-
IITIAHTOYT, KOHCTPYKTHUBHBIM YepTeX HaOopa (MpO0JIbHBIN pa3pe3 4acTH Kop-
myca) U pabouuii 4epTeK CEKIMH TEPEKPHITHSI.

Pazpabotke momiexaT Kopmyca CyAOB, IMOJIHAI30pHBIX Perucrpy, B ToM
YHUCJIE CYXOTPY3HBIX (YHHUBEPCAIbHBIX, HABAJOYHBIX I'PY30B, KOHTCHHEPOBO30B),
HAJMBHBIX 1 KOMOMHUPOBAHHBIX, MIPOMBICIIOBBIX U PHIOOJIOBHBIX, CY/I0B TEXHH-
gyeckoro ¢uiota (TIaBydnx KpaHOB, JIEJOKOJIOB | JIp.). PeKOMeHIyemMbIe BapraH-
ThI CYJIOB TIPUBE/ICHBI B TIPHIL. A.

[Ipu BBIMOTHEHUHU MPOEKTA CIEAyET OOpalaTh BHUMaHUE Ha BOMPOCHI OTI-
TAMH3AIUN ¥ pa3pabOTKU HOBBIX KOHCTPYKIIMHM KOpITyca W MPUMEHEHHUS HOBBIX
MatepuanoB. CTyaeHTaM, CBS3aHHBIM JOTOBOpPAaMH C TPEANPHUATHSIMH W KOH-
CTPYKTOPCKUMH OIOpO, PEKOMEHAYETCS BBIMOJHATH MPOEKTHI MO0 TpoduiIo Oy-
ny1ieit paboThl.

1.2. 3anaHue HA MPOEKTUPOBAHUE

3aJaHiE CONCPKUT CIEAYIOIINE TaHHBIE:

— TUII 1 Ha3HAYEHHUE CYHA,

— TJIaBHBIE pa3MEPEHUs CyaHa, B TOM YUCJI€ L — JUIMHA MEXAY IEepHeHIu-
KyJsipaMu, M; B — mmpuHa, M; D — BeicoTa O0pTa, M; d — ocajika B Ipy3y, M;

— nenoBas kareropus Perucrpa.

HcxonHbie uepTexu:

— TEOPETUYECKUMN YEPTEK;

— YepTeX OOIIEro pacroIoKeHHs TPOTOTHUIIA.

B 3amanuu Takxke yKazbIBaeTCs PACIOOKEHHE MAIIMHHOTO OTACJICHUS IO
JUIMHE CYJIHA, YacTh KOpIlyca JJisi BbIYEPUMBAHUS KOHCTPYKTUBHOTO UepTEkKa
Habopa 1 CeKUUs Ji pa3padOTKU pabovero yeprexa.

Hcxonnbie maHHBIC TIPpUBEICHBI B Tabmuax A.1, A.2, A.3 npunoxeHus A.



2. OOOPMJIEHHUE KYPCOBOI'O IIPOEKTA

2.1. ITosscHUTEIBLHAS 3AIIMCKA

B mosicHUTeNnpHYI0 3aMUCKY BXOAST BCE pAacdyeThl C HEOOXOAUMBIMHU TOsC-
HEHUSIMHU B COOTBETCTBHHU C 00BEMOM PalOT, IPETyCMOTPEHHBIM 33/ 1aHUEM.

[losicHuTenbHas 3amMCcKa AOJDKHA BKIIIOYATh TUTYJIBHBIA JUCT (mpui. b),
OTJIaBIIEHUE, TEKCT, OMOIHOrpadUUECKUil CIUCOK, MPHIIOKEHHUE.

OrnaBieHHEe TOJKHO BKJIIOYATh 3ar0JIOBKU Pa3fesioB U MOAPA3EIOB U HO-
Mepa COOTBETCTBYIOIIMX CTPaHUL.

TexcT OCHOBHOM YaCTH MOSICHUTENbHOM 3aIIMCKH U3JIaraeTcs Ha JiucTtax (op-
Marta A4 (210x297).

Kaxnaplit pazaen HymepyeTcst apaOCcKkuMu u@pamu, a moapaszest — apadbcku-
MU IIppaMu B rpeenax kaxaoro pasaena (1.1, 1.2, u T.1.).

PucyHku 1 Tabnu1bl HyMEpYIOTCS TOCIE0BATEIBHO B IIpeieax BCEro
MPOEKTa apaOCKUMH LHPpaMHU.

®opmyIbl, Ha KOTOPbIE UMEIOTCS CCHUIKH B TEKCTE, TOJKHBI HyMEPOBATHCS
B Mpejenax paszzena apadckumu nudpamu. Homep dhopmyiibl JOKEH COCTOSThH
W3 HOMEpa pasJieNa v MopsIKOBOro HoMepa (hopMyJIbl, pa3ieleHHbIX TouKoit (1.2,
6.7).

B 6ubmmorpadudeckuii CMCOK BKIIIOYAIOT BCE MCMOJIB30BaHHBIE NCTOYHU-
KU B MTOPSJIKE MOSIBICHUS CCBUIOK B TEKCTE.

2.2. 'padpuyeckasi yacTb NpoeKTa

KOHCTpYKTUBHBIE YEPTEXU AOJAKHBI OBITH BBITIOJHEHBI B COOTBETCTBUU C
tpedoBanusimu ECKJl u orpacneBsim cranmaptom OCT 5.0287-79 "OGo3Haye-
HUS yCIIOBHBIE Tpaduueckre"” (KOHCTPYKTUBHBIE 3JIEMEHTHI KOPITyCa).

KOHCTpYKTUBHBIN MUENb-IINAHTOYT U PabO4YMil 4epTex CEKLUHH BbIUEP-
yuBatotcst Ha ¢popmare Al (594x841) npu ropu30HTAIHLHOM PACTIOIOKEHUU JIH-
cta. KoHcTpykTUBHBIN yepTex Habopa JJIsl 4YacTy Cy/AHA BBIIOJIHAIOT HAa opma-
Te Al mm A2 (594x420).

B cooTBercTBHM € pa3mepamu CyIHa WJIM KOHCTPYKLMU KOpIyca U HOMe-
poM dopmara BeiOMpaeTcst Maciutad yeptexxa (M 1:10, 1:20, 1:25, 1:50, 1:100).

Bce rpaduueckue nzoOpakeHus: KOHCTPYKIMMA (BUIBI, pa3pe3bl, CEUCHMUS)
JOJKHBI COXPAHATh OPUEHTALIUI0 OTHOCUTENIbHO IJIaBHBIX 0a30BbIX MJIOCKOCTEN
(OCHOBHOM, IMaMETPATbHON WM MUAEINb-IUNAHI0YTa), TO €CTh COOTBETCTBOBATH
(baKkTHYEeCKOMY MOJIOXKEHHIO KOHCTPYKIIMU B COCTABE KOpITyCa.

[ITammnbl kK yepTekaM U crienuGUKauy TpuBeAeHbI B pui. B.



3. ONPEJEJIEHUE MMPOYHBIX CBA3EN KOPITYCA

3.1. ApXUTEKTYPHO-KOHCTPYKTHUBHBII THII Cy/IHA

[Ipu mpoeKTUPOBAHUM KOHCTPYKIIUH CyJIHA HEOOXOJIUMO YUUTHIBATh apXu-
TEKTYypHbIC TPeOOBaHUSI K BHEIIHEMY BHUAY M €r0 KOHCTPYKTUBHBIN Tun. KoH-
CTPYKTHBHBI THI TPAHCHOPTHOTO CyJHA ONpPENEseTCs HAWIydlled MpHUCHo-
COOJIEHHOCTBIO K T'PY30BBIM OIE€palsiM, Pa3MEIICHUIO U XPaHEHHUIO Tpy3a BO
BpeMsl TPAHCIIOPTUPOBKU MPU HEOOXOAMMOM KadeCTBE, XOPOIleH 00UTaeMOCTH
JUIS KOMaH/Ibl, JOCTATOYHOM MMPOYHOCTH U MUHUMAJIBHOW Macce.

OCHOBOI apXUTEKTYpPHOIO BHJA SABIAIOTCS (OPMBI OCHOBHOI'O KOpITyca,
o0ecIeynBaoIe MUHUMAIbHOE COMPOTUBIICHUE MPU JIBHXKEHUHM B BOJE U XO-
poOIIME MOPEXOJIHBIE KAYECTBA HAa BOJHEHHH, a4 TAKXKE PACIIONIOKEHHUE, KOJIUYe-
CTBO U (popma HaJCTPOEK, PACIOIOKEHUE MAIIMHHOTO OTICJICHHUS, KHIIbIX TO-
MEIICHUN U TPIOMOB.

Hcxona U3 ykazaHHBIX TpeOOBaHUM, HEOOXOIUMO JaTh KPaTKOE OMHCAHHE
apXUTEKTYPHO-KOHCTPYKTUBHOI'O THUIMA CyJHA, €r0 Ha3HAYEHHs, YCIOBUH SKC-
IUTyaTallud U BBITIOJHUTH CXEMY OOILEro pacrojoKeHUs: OCHOBHBIX OMEIIEHUN
Ha ¢popmate A4. Ha npoaosibHOM pa3pese Cy/IHa MoKa3aTh PacloIOKEHUE TIaB-
HBIX IONEPEYHbIX NEepeOOpOK, Maryd, TBOWHOIO JHA, HAACTPOEK, 00OO3HAUYUTH
Ha3BaHUSl OCHOBHBIX MOMENIEHUI. YKa3aHHasg cXema JIOJDKHA JOIMOIHATHCS 10
Mepe BBITIOJIHEHUS OCTAIIbHBIX Pa3JIEJIOB pacyeTa.

[Ipu pa3zpaboTke cXeMbl MOKHO HUCIIOIB30BaTh OMMCAHUE CYyAHA-TIPOTOTHUIA
WM OJM3KOT0 MO HA3HAYCHUIO U pa3MepaM CyJHa, MPUBEJICHHOTO B TEXHUYE-
CKOW JoKyMeHTauu win xxypHanax ("Cynocrpoenue" u ap.).

3.2. HopmaJsibHasi Inauus 4 BLIOOP MaTepuaJjia Kopimyca
3.2.1. HopmaabHasi mmanusi

[[Inamus siBasieTcst HauOosiee OOIIKMM AJIEMEHTOM TMOYTH BCEX KOPIYCHBIX
KOHCTPYKIIMH: OT BEJIMYMHBI MITAMK 3aBUCAT MPOUYHbIC pa3Mepbl (TOJIIHHBI)
Hapy>KHON OOILIMBKHM, HACTUJIOB BTOPOrO JAHA, NMany0d W miaaTtdopm, OOLIMBKHU
nepebopok, pasMepsl HaOopa u T.1. [llnanus He SABIsSETCS HE3aBUCUMBIM Iapa-
METPOM, TaK KaK B3aMMOCBS3aHa C XapaKTEPUCTUKAMU MTPOYHOCTH U KECTKOCTH
IIOYTHU BCEX CBSI3E€M KOpITyCa.

Ha npoTsikeHnn Bceil ICTOPUM METAJUIMYECKOTO CYyI0CTPOEHUS BEIIMUUHA
HInanuil yBeJIMuruBallach, HO JENAIOCh 3TO JTOCTATOYHO OCTOPOXKHO — MO Mepe
yIIIyOJICHUSI 3HaHUK O XapakTepe padoThl KOpIyca U ero AeTajiei, COBEepIIeH-
CTBOBaHHMSI KOHCTPYKLIMH U MaTepuasia. SBIsSsACh MHAUBUAYAIBHON XapaKTEpH-
CTUKOU CyJHa (COOpYXEHHUS), ONTUMAalbHAs IUMALMS JJIS PAa3IU4YHBIX CYIOB
pasiinyHa, OJHAKO ATO HE 3HAYMT, YTO KAXKI0E€ CYJAHO JIOKHO MMETh CBOIO
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mmaruio. [Ipu Gonbmieli mmanum obecreunBaeTcsl yMeHbIeHne o0beMa paboT
10 U3TOTOBJICHUIO, YCTAHOBKE, COOpPKE M IpUBapKe 0ajoK Habopa M JeTaiel ux
coequHennid. [llnmamus, oTBevaronasi MUHIMyMY Beca, MCHbIIIE AN, OTBE-
YaroIIeld MUHUMYMY CTOMMOCTH.

B cBs3u ¢ atum B [IpaBuiax Peructpa, Haunnas ¢ 1968 roaa, pa3peiieHo
U3MCHATh pa3Mephl INMalyy B IMUPOKUX Tpenaenax (M3MeHss BEIUYUHY a TI0
dopmyite 1,1 mo + 25 %) Ge3 cienmansHOTO coryiacoBanus ¢ Peructpom. JlomwkHa
OBITH BRIOpaHa CTaHAAPTHAS IITAIKS B COOTBETCTBUH C OTPACIIEBBIM CTaHIAPTOM
"[lImanMyu MOPCKUX CTaJbHBIX CYAOB", MPEAyCMaTPHUBAIOIIUM JI CpeIHEH
4acTH CyJHa clenyromue pasmepsl mimamuu, mm: 400, 500, 550, 600.

700, 750, 800, 850. 900, 950, 1000.

HopMmanpHast mmanus (pacCcTosiHEe MEXTy OallkaMi OCHOBHOTO Habopa) B

CpeIHEeH 4acTH CyHa ompeenseTcs mo Gpopmyie

ao=0,002L + 0,48, m. (3.1)

[TomyueHHoe 3HAaYEHHE MIMALUK OKPYTISETCS 0 CTaHAAPTHOTO pa3Mepa.
[Ipu momepedHo# cuctemMe HaboOpa Ha JIJIMHE OTCEKOB YKJIAJIBIBAETCS KpPATHOE
YHCJIO IIMAINMA, a IPU TPOJI0JILHON crcTeMe Ha0opa JHUINA U MalyObl paccTo-
STHHE MEXTy (QIopaMu U paMHBIMA OMMCaMH KPaTHO IITIAIAH JJIS IIITAHTOyTOB
oopra.

B dopnuke u axtepnuke mmamnus J0JKHA ObITh He Oosiee 0,6 M; MexIy
nepebopkoit ¢poprrka u ceuenueM 0,2L B kopMy OT HOCOBOTO MEPIICHIUKYISIpa
— He 0oitee 0,7 M.

C yuerom BBIOpaHHOM HIMAIIMU HA CXEME OOIIETO PACIOJIOKEHHS CIEIyeT
MOKa3aTh MOJ0KEHHUE MPAKTUYECKHUX IITIAaHTOyTOB U MMPOHYMEPOBATh UX.

3.2.2. Boi0op MmaTepuajia kopmyca

Bo16op cranu, nms 31eMEeHTOB KOHCTPYKIIMM KOpIyca, TPOU3BOJIUTCS B 3a-
BUCHMOCTH OT TOJIIIIMHBI U PACUETHON TEMIIEPaTyphbl KOHCTPYKITUU IO METOIUKE
COTJIACOBAHHOM € Peructpom, sl pa3iimyHbIX TPy CBA3EH.

PacuétHbpie TemmepaTypbl KOHCTPYKIIMH MOKHO OTPEIEIUTh B COOTBET-
CTBHUH C HUXE MPUBEAEHHBIMU B Ta01. 3.1 TpeGoBaHUAMH.

Pacu€tHas Temmeparypa KOHCTPYKIIUH, COMPHUKACAIONIUXCS ¢ aTMocdep-
HBIM BO3yXOM, BBIPAXAETCS YE€pe3 MUHUMAIBHYIO PACUETHYIO TeMIEpaTypy
atMocdepHoro Bo3ayxa Ta. Ilpu oTcyTcTBUM KakuXx-mTu00 ykazaHuii 3a Ta npu-
HUMAaeTCs MUHUMAaJIbHAs CPEAHECYTOYHAS TEMIIepaTypa Bo3ayxa B TCUCHHE S JIeT
AKCIUTyaTally CYJHA, BO BCEX caydasix Ta MOHKHA OBITH HE BBIIIIE:

— 40 °C nnsa nepokonoB kareropuu Icebreaker9, Icebreaker8, Icebreaker7 u
CYJIOB JIEJIOBOTO IJIaBaHus kKaTeropuii Arc7, Arcb;

— 30 °C nna nepoxosioB kateropuu Icebreaker 6 u cyaoB nenoBoro mniaBa-
HUs Kateropuu Arc4,



— 10 °C nns cynoB nenoBoro miaBaHus kateropuii Ice3 u lce2;

— 0°C nmns cynoB nefoBoro miaBanus kareropuu Icel, a Takke He UMEIO-
MMM JIEAOBBIX ycuiieHui [1].

Martepuarbl, IPUMEHSIOUTUECS JIsl U3TOTOBJICHUS KOPITYCHBIX KOHCTPYKITUH,
pernamentupytorces yactbio 11 "Kopmyc" (pazaen 1.2 "Matepuaisl") U TOJKHBI
ynoBieTBopsaTh TpedoBanusam X1 "Marepuansr" [Ipasui Perucrpa [1].

Taonuma3.l
PacuyeTHble TeMnepaTypsl AJs CYA0BbIX KOHCTPYKIMIi
YcnoBust paboThI Pacuérnas temneparypa Tp
palioH rpy30BBIX | pallOH MOMe-
Koucrpykuus HAJINYHE HAIIN4He . .
MIOMEIICHU I IICHUI BHE
W30JISIUH | TOJ0TPeBa
TaHKA | TpIOM IPY30BBIX
1. OTKpbITast 4acTh pacu&THOM Ectp Her Ta
naryObl W TPHUMBIKAIOIINHI Her Ectp 0,5Ta
Ha0Op, KOHCTPYKIUU TOIIa
JTyOHBIX IHUCTEPH U MEpeOOPOK Her Her 0,7Ta |Ta+5°C 0,6Ta
mpuHO 1 M
2. Pacué -
acuérHas Unany6a Haj He Her Her 10 °C
o0orpeBaeMoii HaZICTPONKOI
3. HapyxHble  KOHCTPYKIIHH Ectb 0,5Ta
Ectb
HAJICTPOCK Her 0,7Ta
4. KOHCTpyKIIMHU,  OXJIaXKaae- Her Her Ts
MBIE C IBYX CTOPOH
5. boproBasi oOmMBKa BBIIIE Ectb Her Ta
BJI, BhIIIE I51€10BOrO IMOsCa, Ectb Ectb 0,7Ta
IPUMBIKAIOIIETO K Hell Habopa, Her Ectpb 0,5Ta
U nany0, KpoMe pacuéTHOM, o
+
11epeGOpoK Ha mMupHHE 1 M Her Her 0,7Ta | Ta+5°C 0,6Ta
6. Hacth GOpPTOBOIl OOIIMBKY B Eetn Her 0,55TaA — st CyXOrpy3HBIX CyZIOB
panione nepemeHHoi BJI, e Ta — st iegoxonoB
JTOBBIH TOSIC Her Ectp 0,35Ta
Her Her 0,4Ta

st UI3roTOBIEHUS 3JIIEMEHTOB KOHCTPYKIIMH KOpITyca peayCcMaTpUBaeTCA
MPUMEHEHUE CYyIOCTPOUTEIBHBIX CTaJICH:

— HOPMAJIBHOW IIPOYHOCTH, Kareropuit A, B, D u E ¢ npenenom texkydectu
Rex =235 MIla;

— nosbiieHHou npounoctu AH, DH, EH u FH, kareropuit A32, D32, E32,
F32 ¢ Ry =315 Mlla; A36, D36, E36, F36 ¢ R, = 355 MIla; A40, D40, E40, F40
¢ Rex =390 MITa.

DJIeMEHThI KOHCTPYKIIMM KOpITyca B 3aBUCUMOCTU OT YPOBHS HAIPSAKEHHO-
CTH, HaJU4Usl 3HAYUTEIbHON KOHIICHTPAIIMU HAINpPSKEHUM, CI0XKHOCTU Y3JIOB U
BJIMSIHUS MX Ha 0€30MMacHOCTh CYAHA AeIATCs Ha 3 rpymisl (Tab. 3.2).



TaoOnuma3.2

I'pynnbl cBsi3eil 3J1eMeHTOB KOHCTPYKIMA KOpIyca

['pynmna cBszu

CBs131 KoOpITyCa CpenHssi | BHE cpea-
JacTh HEW yacTu

upcTpek, nanyOHBIN CTPUHIEP pacue€THOM MamyOsl
CkynoBoii nosic

Hactun pacu€rHoii namyObl B yriiax BEIPE30B
HenpepriBHBIE IPO/10JIBHBIE KOMUHICBI

IlepexonHbIe y4acTKM OKOHYAHUH NIPOJOJIBHBIX CTEHOK
HaJICTPOEK

agrwbdE

[Tpoune mosichst pacu€THOM MaTyObl

. [IpomonbHbIe Oanku pacu€THOM NManxyObl, IIMPCTPEKA,
MIPOIOJIBHBIX CTEHOK MOANAITYOHBIX IIUCTEPH

8. OOmuBKa AHUIIA, TOPU3OHTAIBHBIN KUJIb

9. BepxHue nosichs MpoA0IBHBIX TIEPEOOPOK

10. Pazpe3Hble MpOIOTBHBIE KOMUHICBHI PACYETHON TATyOBI

~No

11. HapyxHble IpoAoIbHbIE CBSA3H, OOIIMBKA U HAOOP JJIMHHBIX I I
nepedopoxK.

Oo6mmBKa 1 Habop B paiioHe JIeI0BOTO Mosica:
- cynoB kareropuu Ice3, Ice2, Icel; I |
- cyznoB kateropuu Arc7, Arc5 u negokos0B I 1|

J171s1 KOHCTPYKLMM € BBICOKUM YPOBHEM KOHLIEHTPALIMHU HAIIPSYKEHUH CIICLYET
npUMeHsITh cTanu kareropui D wim E. Craine kateropun A He J0ITycKaeTcsl.

Bb10op cTanu A 31eMEHTOB KOHCTPYKLMH KOpHyca, B T.4. MOJBEPIKEH-
HBIX BO3/ICMCTBHUIO HU3KUX TEMIIEpaTyp, Mporu3BoauTcs mo puc. 3.1 — 3.3.

50 50
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Puc. 3.1. I'pymnma cBsizeii 1
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Puc. 3.3. I'pynmna ceszeit 111

3.3. Pacuer MUHMMAJILHBIX TOJIIIMH CBsI3ell Kopmyca

[Ipu pazpabotke koHCTpykumii kopmyca [IpaBunamu Peructpa pexomen-
JIYIOTCS MHUHUMAQJIbHBIE TOJIIIMHBI 3JIEMEHTOB, HUKE KOTOPBIX PACUETHBIE TOJI-
LIVHBI 3JIEMEHTOB HE JIOIYCKAKOTCS.

TonmmHa Hapy»KHOW OOIIMBKH BO BCEX CITyYasiX I0JDKHA OBITH HE MEHEE, MM

Swn =3,1+0,12- L, mpur L <30 m, 3.2)

n
S,.,=(55+0,04-L)- ,npu L>30m,

rae L — mivHa cynHa, M; 1 — KO3(QUIIMEHT MCHOIb30BAHMUS MEXaHUYECKHX
CBOMCTB CTasH, IpUBeeHO B Tabm. 3.3.

Tadonuma3.3

| Ren | 235 | 315 | 355 | 390
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1,0

0,78

0,72

0,68
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Tommuua HacTUIA BEpXHEW ManyObl CyJHA HA YYaCTKE MEXTy OOpTOM H
JUHUEH OOJBIIMX BBIPE30B B CpeHEH YacTH M B pailloHEe TaHKOB HAJIUBHOIO
CyJHa, MM.

S. =(4+0,05- L) \n,opu L <100 m; (3.3)

S,,,=(7+002-L)- _,mpu L>100 m.
M

Tomumua BTOpoil (HMXKHEN) manxyObl CylHA Ha Y4YacTKE BHYTPHU JIMHHUU
OOJBIINX BBIPE30B U B OKOHEUHOCTSX, MM.

S, =(4+004-L) \n,npu L <100 m; (3.4)

S. =(7+001 L) yn,mpu L>100 m.

TonuHa TpeTbeil NayObl U IPYTUX HUKENIEkKAUUX Nayd WiIK miaTtdopm,
MM.

S. =(5+001L) n,mpu L>80 m. (3.5)

TOJ'IIHI/IHa HaCTHJia BTOPOIo JHA, MM.

S, =(38+0,05-L) n,mpu L<80 u; (3.6)

S,.,=(5+0,035-L)- ,mpu L>80 m.

n
Bo Bcex ciyuasx S... 255 MM. B MO u Tpromax 0e3 1epeBSIHHOIO HaCTH
ma S_ J0JKHA OBITh YBEJIMUYEHA HA 2 MM.
TonmuHa CBsA3€W OJMHAPHOTO JIHA!
S. =53+004-L, mpu L<80 wm; (3.7)

S, =65+0,025-L, mpu L >80 m.

TommuHaa criomHBIX (HIOPOB B pakioHe OT (POPIHUKOBOH IMEpeOOPKH 10
0,25- L ot HOcoBOro nepnenaukyssapa, B MO u nuKax, B TpIOMax CyI0B:
- P TIOTIEPEYHOM crucTeMe Habopa, MM

13
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=0,035-L+5; (3.8)

min

S

- IPU MPOAOJILHOU cUcTeME Habopa, MM

S, =0,035-L+6. (3.9)

TonmuHa 371eMEHTOB KOHCTPYKIMHA BHYTPH JBOWHOIO THA, MM

S. =0045-L+3,9, npu L <80 wm; (3.10)
S,,, =0,025-L+5,5, npu L=>80 m.



Tommuna Snin BEPTHKAIBHOTO KWJIS JOJDKHA OBITH yBeaudeHa Ha 1,5 mwm,
HO HE OoJblie  S;, TOPU30OHTAIBHOTO KIS, S, (JIOPOB MOXKET OBITH HE MCHb-

me S . Hapy>KHOW OOIIMBKH JTHUIIIA.

min
TOJ'IHII/IHa OOIIINBKH 60pTa B OKOHCYHOCTAX, MM.

S, =001-L+4,4, npu L<80 m; (3.11)
S, =0,055-L+8, mpu L>80 m.

TonmuHa riargopm ABOMHOTO 0OpTa, MM.

S =0,018-L+62. (3.12)

TOHHII/IHa BHYTPCHHCTO 60pTa, OOIINBKU BOJOHCIIPOHUIIACMBIX H€p€60pOK
)51 Hepe6op01< MacCJIAHBbIX MUCTCPH, MM.

S =002-L+4. (3.13)

TOHHII/IHa H€p€60pOK MUCTCPH 3a UCKIIIOUCHHUCM MACJISIHBIX, MM.

S, =0015-L+5, 7,525, >6. (3.14)

TonumHa HIWKHHUX JIMCTOB MEpeOOpPOK OJKHA ObITh HA 1 MM Oojblie
TOJIIIMHBI, TOTYYEHHOHN TI0 YKa3aHHOH QopMysie, HO He MEHee 6 MM.

TonumHa KOHCTPYKUUNA, OTPAHUYMBAIOIINX TaHKU (TPY30BbIE M Oaiact-
HbIE) HAJIMBHBIX CYJOB, WJIM BHYTPH YKa3aHHBIX TAHKOB (Hapy)kHasi OOIIMBKA,
oO1IMBKa epedopoK, paMHBIE CBSI3U), MM.

S, =0025-L+6,5, mpu 80 < L <200 wm; (3.15)
S. =0,020-L+7,5, npu 200 <L <250 m. (3.16)

st octanbHbIX KOHCTPYKIMM S, =115 mm.
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3.4. Bbi0op cucTeMbl HA0Opa Kopmyca

IIpu pacueTHOM NPOEKTUPOBAHUU CBA3EH KOPILyCa OYECHb BaXKHO IIPEABApH-
TEJBHO PEIINThH BOMPOC, Kakas cCUcTeMa Habopa JIJisl MadyOHBIX THUIIEBBIX U OOp-
TOBBIX ITEPEKPBITUI Oy1eT HanboJiee palMOHATBHON JIS TaHHOTO POEKTUPYEMO-
ro cyaHa. Hy’KHO y4uTBIBaTh, 4TO BEIOOP CUCTEMBI HAOOPa CYI0BBIX IEPEKPHITHIA,
T.€. MOPSA0K PacloioKeHUs1 0anok Habopa, MOAKPEIUISIOUINX JTUCThl HapyKHOU
OOIINBKY, B 3HAYUTEJILHOM CTETIEHU 3aBUCUT OT IIPUHIIUIIOB U YCIIOBUH o0Oecriede-
HUSI MECTHOW IIPOYHOCTH OTJIEIIBHBIX IEPEKPHITUI.

[Tpu BBIOOpE cuCTEMBI HAOOPa NEPEKPHITHS HEOOXOANUMO HCCIEA0BATh BIHSA-
HUE OTAEJIbHBIX MTapaMETPOB HA €ro0 MacCy, TEXHOJIOTUHYHOCTh, PEMOHTONPUTO/I-
HOCTb, HaJE)KHOCTb U CTOMMOCTb M3IOTOBJICHUS. 3Has BHEUIHUE HAarpy3kd H
OrpaHUuYMBasi ce0s yCTAHOBJIECHHBIMU IPAKTUKON BEIMYMHAMU MHHHMAJIBHO
JOMYCTUMBIX TOJIIIMH JUCTOB U PACCTOSHUM MexAy Oankamu Habopa, Bapbupys
B3aMMHBIM PacCIOJIOKEHHEM 0alloK Ha0opa U reOMETPUUECKUMH XapaKTepUCTH-
KaMH ToclieqHUX (MpU pa3HbIX CUCTEMax Habopa MepEeKphITHs), BHIOUPAIOT Ta-
KM€ COOTHOUIEHUS MapaMeTPOB, MPU KOTOPBIX Macca MEePEKPHITUs OyleT MUHU-
ManbHOU. Takum o0pa3om, B pe3yibTaTe MpoieJIaHHON padoThl MPOU3BOJAT BbI-
00p ONTUMAaJILHOM CHCTEMBI HAOOpa JUIs IEPEKPHITHS C 3aJaHHBIMU pa3MepaMu U
YCIIOBUSIMU 3aKpeIIieHUs1 0aI0K Habopa Ha OIIOPHOM KOHTYPE MEPEKPHITHS.

Cucrempl Ha0Opa KOPIYCHBIX MEPEKPBITUN BBHIOUPAIOT C YYETOM YCIIOBUH
paboThl MaTepuana KopIyca, YCIOBUH paOOThl OTIAENbHBIX CYJOBBIX MEPEKPHI-
TUW U YCTIOBUIM pabOThl KOHCTPYKLHIA BO BpEMS SKCILTyaTal[1uu.

OnHOM U3 caMbIX BaXKHBIX 3aJa4, ONpPENEsIONINX BRIOOp cUCTEMBbI Habopa
BEPXHEIO0 M HIDKHErO MOSCKOB 3KBUBAJEHTHOro Opyca (BepxHed mnamyObl U
JHUIIA), SIBJIAETCS OOECleuYeHHe YCTOMYMBOCTH JIMCTOBOrO Matepuana. llpu
TOHKHUX JINCTaX WU MPH OOJBIINUX CKUMAIOIINUX YCUITUSAX 00ECIeUnTh YCTONYH-
BOCTb JIUCTOB B MIONIEPEYHON crcTeMe Habopa OKa3bIBAeTCs 3aTPyAHUTEIBHO.

W3MeHeHus: B KOHCTPYKTUBHO-apXUTEKTYPHOM OOJIMKE CyJIHA, CBA3aHHBIE
CO CMEUIEHUMEM HAJCTPOEK W MAIIMHHOTO OTIEJIEHHS B KOPMY, CIOCOO-
CTBYIOT YBEJIMUEHHUIO MPOTUOAIONIMX MOMEHTOB Y CYJIOB C TPY30M, CKUMAIOLIUX
naiay0y, a yMEHbIIEHUE MONEPEYHbIX Pa3MEPOB HEMPEPHIBHOW YAaCTH BEpXHEU
nagyObl Ha CYXOTPY3HBIX cCyAax (IMOJHOE pPacKphITHE Maily0d) - MIHUPO- KOMY
IIPUMEHEHUIO CTaJIE MOBBILIEHHON MPOYHOCTH JJI1 KOPIyca CyIHA, CHUKEHUIO
TOJIILIMH JIMCTOB JHUIIA M BEPXHEH NanyObl U YBEJIMUYEHUIO OMACHOCTH MOTEPH
YCTOMYUBOCTH.

Bce BoimenpuBeneHHbIE OOCTOSITENHCTBA CIIOCOOCTBYIOT —IMPEUMYIIIE-
CTBEHHOMY HCIIOJIb30BAHUIO MPOAOJIBHON CHCTEMbl HaOoOpa AHUINA U BEpPXHEH
naiayObl Ha Bcex cynax anuHoi cBeime 100 m. Ilomepeunas sxe cucrema s
JTHUIIA U TaTyObl MOXKET OKa3aThCs IE€CO00pa3HOM TOJBKO JUIsi HEOOJBIINX
CYJIOB C HU3KHUM YPOBHEM HaANPSHKEHU .

Jlnst G0pPTOBBIX MEPEKPBITUN OOJIBIIMHCTBA CYJOB OOBIYHO OoJiee paiuo-
HaAJILHOM OKa3bIBaeTCs MOINEpeyHas cucTeMa Habopa, 0OJIHAaKO B BEpXHEH M HUXK-
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HEel JacTsax OOPTOB HEOOXOAMMO YCTAaHABIMBATH JOMOJHUTEIBHBIE TTPOIOJIHHBIE
pebpa KECTKOCTH IJIsl YBEJIIMYEHUS YCTOMYMBOCTH JHCTOB oOmmBku. [Ipu He-
OOJBIION JITMHE U OOJIBIION BHICOTE OOPTOBBIX MEPEKPHITUN MOXKET OKa3aThCs
1eecoo0pa3HbiM MPUHUMATh TPOAOIBHYIO CUCTEMY Habopa HUCXOJsi U3 YyCJo-
BUIA 00€CTICUCHNUS] MECTHOW TTPOYHOCTH.

3.5. PacueTr MOMeHTa CONMPOTUBJIEHUSA
MOIEPEeYHOro CeYeHus1 KOpIyca

[Ipu mpoBepke MPOYHOCTH CyIHA HEOOXOIMMO B cooTBercTBUU C (3.17)
BBIYUCITUTD MOMEHT CONPOTHUBJIEHUS MONEPEYHOT O CEUCHHUS
kopmyca.llpuBenennsie  Hike  GOpMYNBl  PacHpOCTPAHSIOTCS Ha  cyja

HEOTPaHUYEHHO-

L B
T0 paiioHa IIaBaHus JIMHOM 6osee 60 M ¢ OTHOIIEHUEM 5 =18 n 5 =2..

PacueTHbIM mIpH TpOBEPKE MPOYHOCTU OOBIYHO SIBIISIETCS MOMEHT COIIPOTUB
JeHust namyosl. MomeHT conpotusienus naayos:, 107°m3, HoBoro kopmyca BHa

YaJie SKCIUTyaTalliy B MUCIIEBOM CEYCHHIH KOPITyca JODKEH ObITh HE MEHEE OIpe-
JeJICHHOT O TI0 (popMyJie

Mg, +M

w © 10° + AW | (3.17)

d
(O

rae M,, — abCOJIIOTHOE 3HaUYE€HUE pacueTHOI0 U3rudaroniero MoMenTa, kH-m;

M_ — BOJIHOBOM M3ru0aromuii MOMeHT, KH-Mm;

o — Jonmyckaemoe Hanpsbkenue, Mlla;

AW — 4acTh MOMEHTA COMPOTHUBIICHUS, YUUTHIBAIOIIAS 3al1aC HA KOPPO3HUIO
¥ u3Hoc, 10783,
PacueTHbIil N3ru0aronii MOMEHT HAa TUXOU BOJIE JIOJDKEH OBITh HE MEHEE

Msg = Kc -Kg -Cg -B-L%-(Cg +0,7)-@-ax . (3.18)
B pacuere npunsats Kz =0,076; @ =1,0; K =1,0; ax =1,0;
Cg > 0,6 — ko3pdunueHt oOuIel NOJTHOTHI.

(300-L),

C =10,75- ) <10,75. (3.19)
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© LlOOJ

BoanoBo# nsrudaroniuii MomeHT, KH-M,

Mg =Kc -Kg -Cq -B-L%-(Cg +0,7)-@-0x .

B pacuere npunsate Ky = 0,0665;0 =1,0; Kc =1,0; ax =1,0.
Torna

Mg =0,0665-Cg, -B-L?-(Cg +0,7).

s mporubatoniero momenta, MIla,

160
c =___

o

s meperubaromero MmomenTa, Mlla,
155

c =___

"o

(3.20)

(3.21)

(3.22)

(3.23)



3HavyeHHE 1 TPUBEACHBI B 3aBHCHUMOCTH OT Mpejena TeKY4eCTH CTalld B
tab. 3.3.

AW =K -Cy -B-L?-(Cg +0,7). (3.24)
B pacuere npunste K. =0,05.

MOMEHT MHEPLMH IOIEPEYHOrO ceueHus Kopiyca, 108 m* cpenneii uactu
JUTHBI CyJTHA JOJDKEH OBITh HE MEHEE BEIMYHHBI, ONIPEACIIIEMON 110 (hopMyIIe:

| =3-Cy -B-L®-(Cg +0,7)-1078. (3.25)

dakTUyecKy 3HaYCHUSI MOMEHTA COMPOTHUBIICHUS U MOMEHTa MHEPIUH I10-
NEPEYHOT0 CEUYEHHUs KOpIlyca JOKHBI ObITh HE MEHEE BEJIMUYMH, ONPEIEICHHbIX
1o popmynam (3.17) u (3.25) COOTBETCTBEHHO.

3.6. Bononenponuiaembie nepedopKu.
Pa30uBka kopmyca Ha 0TCeKH

3.6.1. OcHOBHBIC IOJIOKEHUS

Korma BbIOpaH THUII MEXaHUYECKON YCTAaHOBKH, HO €Ill€ HE M3BECTHBI Xa-
PAKTEPUCTUKU TJIABHOT'O JBUIAaTENsl, CYMMapHYyHO JUIMHY MAIIMHHO-KOTEIbHBIX
OTJIEJIEHUI MOKHO BBIPA3UTh B OJISX JJIMHBI CyIHA

o =k-L. (3.26)

3nauenus kodd¢uimenta K cHuMarorcs ¢ rpadukoB Ha puc. 3.4 u 3.5.
Kpuseie 1 u 2 (puc. 3.4) oTHOCATCS K AU3EIbHBIM YCTAHOBKAM KakK C MPSMOU
IIepelayeil Ha BUHT, TaK U C PEAYKTOPHOM. /[ nu3enb-peayKTOpHBIX YCTaHO-
BOK C JIByMs JIBUTATEJISIMH B CPEIHEH Y4acTH CyJHA 3Ha4eHHs K TOBOJBHO CTa-
OwnbHBI 1 npu JyTuHe cyaHa L = 75 - 150 m coctaBmsrot 0,13 - 0,15.

k

0.25 . &
3?*’1\::‘\ 3 2 0.20 ——
0.20 T T Rk ) AL L T, 2
s // ~'/?777“—\7/“;/-F—,_,_ “\ ‘;" I | /
\< 7 % T%‘\é‘—{“‘g-;:éz‘;‘__h”; s 0-15 / E A
0.15 \ = ] S SO AN RN
P2 I IV s SN AN NN S RS
0.1 70 80 90 100 110 120 130 140 150 L m

0
30 40 50 60 70 80 90 100 110 120 130 140 L m

Puc. 3.4. 3naucuus kodddunuenta K B popmyie Puc. 3.5. 3nauenus korpdu-
(3.26) nns SHepreTUYECKOW YCTaHOBKM C OJHUM  IueHTa K, B hopmyse (3.26) mis au-
JM3elieM B cpenHer JacTu cyaHa (1); ¢ omHUM qu-  3eMb—AJEeKTPUUYECKON YCTAHOBKH B

3eJIEM U KOPMOBOM 4acTu cyaHa (2);11s IU3elb- KOpMOBO# yacTu cyaHa (1) u mapo-
PEIyKTOPHOM YCTaHOBKH C ABYMS AU3EISIMHU B KOp-  TYpOMHHOM YCTaHOBKH B CpeHEN
MOBOIi yacTu cyaHa (3) qacTH cyaHa (2)
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3HauuTeNbHbIC KojeOanus kodddummenta K B 001acTH MajbIX JUIMH MPU
KOPMOBOM DAacMoOJOXKEHUH AU3EIbHON YCTaHOBKH OOBSCHSIOTCA Ooisiee cyliie-
CTBEHHBIM, YEM MPU UHOM PACIOJIOKEHUH MAIMHHOTO oTaeieHus (MO), Biaus-
HUEM KOHCTPYKTHBHOT'O THIIA TIaBHOTO JBHUTaTeNs Ha JUIMHY MAIIMHHOTO OT/AE-
JeHus (IOCKOJBKY 3/1eCh MPUXOAUTCS BIUMCHIBATH YCTAHOBKY B CY>KEHHBIE 00-
BOJIBI KOPITyCa CyJ/IHa), a CJICI0OBATEIbHO, M HA BeU4IuHy Kodddunmenta K. J{s
YCTAaHOBOK C Ta30BbIMU TypOWHAM¥ 3HauYeHHs K OJIM3KH K HWKHEMY IpEneiy
Iu3eIbHBIX yecTaHoBoK [9, 10].

OO01iee 4YKCIIO TMOMEPEUHBIX BOJOHENPOHUIIAEMBIX IMEPeOOpPOK, BKIIOYAs
nepebopku (oprnuka U axXTepnuka, J0HKHO ObITh, KaK MPaBHUIIO, HE MEHEE yKa-
3aHHOrO B Ta0J. 3.4. DTu TpeOOBaHUSA OTHOCSITCS TOJBKO K IPY30BBIM CyZaM U
SBJISIFOTCSI MUHUMAJIbHBIMU.

Ecnu npenycmatpuBaercs obecrieueHrue HEMOTOIUIIEMOCTH CYAHA, YUCIIO U
pPacnoJIOKEHUE BOJIOHENIPOHUIIAEMBIX MEPe0OpPOK (a TaKKe YaCTHUYHBIX BOJOHE-
IPOHUIAEMBIX [1EPeOOPOK) ClIEAYET IPUHUMATh B COOTBETCTBUU C TPEOOBAHUS-
mu yactu V "Jlenenue Ha orceku' [1].

B otnenpHBIX citydasix Peructp MokeT HONMyCTUTh YMEHBIIICHUE YUCa Te-
pebopoK.

[Tpu 3TOM paccTosiHue MEXAYy COCEIHHMHU BOJOHETPOHUIIAEMBIMH IEpe-
OopkaMH, KaK MpaBUJIO, HE JOJDKHO MpeBbimaTh 30 M. YBeIudeHue 3Toro pac-
CTOSIHUSI SIBJISIETCA B KaXXIOM CIIydae MPeIMETOM CIEIUaIbHOTO PacCMOTPEHUS
Peructpom.

Bce BomoHEnmpoHHMIIAEMbIE IONEPEYHbIE MNEPEOOPKU, PACHOJIOKEHHBIE
MexAy (OPIUKOBOM M aXTEPIHUKOBOM IepeOOpKaMu, TOJKHBI ObITh JJOBEICHBI J10
naixyObl HaJIBOJHOTO OOpTAa.

OTtceku, mpenHa3HAYCHHbIE IS IEPEBO3KU KUAKUX TPY30B U Oayiacra, y
kotopbix 1>0,13-L u (wnmm) b>0,6-B sABIAIOTCA NpeaMETOM CHELHAIbHOIO

paccmoTpenust PeruictpoM (1 b - niuHa W mmpuHa oTceka, U3MEPEHHBIC Ha
CEpEeNINHE €ro BHICOTHI, M).

Taonumal3id
Oo1ee yncio nepedopox
Jnuna cynHa, M MAaIllMHHOE OTAEJICHHUE MAaIIMHHOE OTAeNICHUE
B CpeJHEH yacTH B KopMme®
Jo 65 4 3
Ot 65 mo 85 4 4
Ot 85 o 105 5 5
Ot 105 o 125 6 6
Ot 125 no 145 7 6
Ot 145 no 165 8 7
Ot 165 o 185 9 8
Csapimie 185 ITo cornmacoBanuto ¢ Peructpom
epe6opxa axTeprmka o6pa3yeT KOPMOBYIO IPaHHUITY MAITMHHOTO OT/EICHHS
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3.6.2. Yuer TpeGoBaHNii Me:KIYHAPOIHBIX KOHBEHIM

Ilepebopku nukog u mMawuHHO20 OmoeneHUs, MyHHeNU cPeOHbIX 8AI08 HA
RACCANCUPCKUX CYOaX.

1. JloxkHa ycTaHaBIMBAThCS (OPIUKOBAs WJIM TapaHHas Tepedopka,
KOTOpasi JIOJDKHA OBITh BOJOHEMPOHHUIIAEMOW 10 TaixyObl mepedopok. OTa
nepebopKa J0HKHA pacnoliaraThCs Ha pacCTOSTHUU He MeHee 5 % JuiiHbI cyiHa L
1, HO Oosiee 3 M 1utroc 5 % nuHBI cyaHA L, OT HOCOBOTO MEPNEHAUKYJIsIpa (puc.
3.7).

2. Ecin kakasi-nm6o 4acTh KOpITyca CyIHA HIDKE BaTEPIWHUM BBICTYTIACT 32
HOCOBOMW TIEPTICHANKYJIAP, HAPUMEP, OYILOOBBI HOC, PACCTOSTHUE H3MEPSETCS
OT TOYKH, PACIOJOKECHHOW MOCEpEeInHEe UTMHBI TAKOTO BBICTYIA, JHOO Ha
paccTosiHuu, paBHOM 1,5 % MJIMHBI CyJHA B HOC OT HOCOBOTO MEPIEeHIUKYJISpa,
7100 Ha PACCTOSIHUU 3 M B HOC OT HOCOBOT'O MEPIECHIUKYIISIPa, CMOTPS [0 TOMY,
KaKoe M3 U3MEPCHHH JacT HAUMEHbBINNH pe3ynbTat (puc. 3.6).

3. Ecam umeetcs ayivHHAs HOCOBas HAJCTPOKa, GOPIUKOBAs UK TapaHHas
nepebopka Ha BCeX TMACCAXUPCKUX CyAaX JIODKHA ObITh MpOJJIeHA
HEMPOHUIIAEMON MPU BO3JACUCTBUU MOPS JO CIEAYIONICH CIUIONMIHON HaityObl,
PaCIOJIOKEHHOW HETOCPEJACTBEHHO HaJ mainyooil mepebopok. I[Ipomomkenue
JOJDKHO OBITh  BBIMOJHEHO TaK, YTOOBI WCKIIOYUTH BO3MOXHOCTH €TI0
MTOBPEXKICHUS HOCOBOM JIBEPHIO TPU TMTOBPEKICHUH UM OTPHIBE HOCOBOM JIBEPH.

4. AxTepnukoBas Inepedopka, a TakKe HOCOBasi U KOpMoOBasi epeOopKH,
OTIEJIAIONIME MAIIMHHOE TIOMENICHHE B HOC W KOPMY OT TPY30BBIX U
MACCAKUPCKUX TOMEIIEHUN, TaKXKe JODKHBI YCTaHABIMBATBCA U OBITh
BOJIOHETIPOHUIIAEMBIMHU J10 TIATyObI TepedopoK.

AxTeprnikoBas mepebopka MOXKET, OJHAKO, UMETh YCTYN HIDKE MaTyObl
nepeboOpoK MpHU YCIOBHM, YTO CTEMEHb OE30MAaCHOCTH CyJHAa B OTHOIIECHUU
JICJICHUS] Ha OTCEKU MPU ITOM HE CHUKACTCS.

“"‘Yﬁ“’““‘"‘“‘l“" 5. Bo Bcex cimyuasx aeiiAByIHbIE TPYObI
: o JOJKHBI OBIThH 3aKJIFOYECHbI B
| RlasyBa repebopox BOJIOHETIPOHUIIAEMbIE MOMEILEHUS
l ' HEe0O0IbIIOT0 00BEMa.

min 0.05Lx+3 >-I

7 JlennBynHbIN CAIbHUK JIOJDKEH

- B 0.5 pacrojarateCd B BOJOHENPOHUIIAEMOM

l x=ﬂﬁn{0-02513x TyHHEJIE TpeOHOro Bajla WU JPYIOM,
OTJIEJIEHHOM OT OTCEKa JAEUJIBYJHOU TpyObl
BOJIOHEIPOHUIIAEMOM TIOMEIIEHUH TaKOro
o0bema, yToOBI B ClTydae €ro 3aTOIUICHHUS 13-
3a MPOCAYMBAHUS BOJBI YEPE3 JNECUABYIAHBIN
CaJIbHUK NpeJeNbHasl JIMHUA MOTPYKEHUS HE
0Ka3aJIachIIO] BOJOM.

Puc. 3.6. Pacnionoxxenue Ilepebopxu NUKO8, MAUWUHHO20

TapaHHOH TepedopKu omoeneHuss U  0elogyOHvle MmMpyOvl  HA
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2pPY308bIX CYOaXx.
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1. lomkHa ycTaHaBIMBATLCS TapaHHas Mepebopka, KOTopas JT0JDKHA ObITH
BOJIOHEMIPOHUIIAEMON 110 NanxyObl HaABOAHOTO OopTa. DTa mepedbopka IOoKHA
pacrmoiaraTeCsi OT HOCOBOTO MEPIEHIMKYJIpa Ha PACCTOSHUM HE MeHee 5 %
JUTUHBI cyaHa win 10 M, CMOTpsl IO TOMY, YTO MEHbIIE. B OTAEeNbHBIX Citydasx
MO3KET OBITh pa3pelIeHo0 MHOE pacCTOsHUE, HO He Ooiiee 8 % JUIMHBI CyaHA.

2. Ecnu kakasi-nubo 4acTh KOpITyca Cy/iHa HKE BaTEPIUHUH BBICTYIAET 3a
HOCOBOH MEpHEeHIUKYIISp, HanpuMmep, Oyab00BbIi HOC, paCCTOSTHHE U3MEPSIETCS
OT TOYKH, PACIOJIO)KEHHOW TOCEperHEe JIWHBI TaKOro BBICTYyNa, JIMOO Ha
paccTosiHuu, paBHOM 1,5 % AJIMHBI Cy[THA B HOC OT HOCOBOT'O NEPIEHIUKYIISPA,
1100 Ha PACCTOSTHUU 3 M B HOC OT HOCOBOTO MEPIEHIUKYISPA, CMOTPSI TI0 TOMY,
KaKoe U3 U3MEPEHUH 1aeT HAUMEHBIINHN pe3ybTar.

C ydeToMm Bcex NMEpeYrCIIEHHBIX TPeOOBaHUI BHIMOIHUTH pa3OMBKY KOpITY-
ca CyJHa Ha OTCEeKH B MaciiTade Ha (hopmare A4.

3.7. Onpenesienne pacueTHbIX HATPY30K HA KOPILYC Cy/IHA

B macTosmem pacuere mpuBeeHb OCHOBHBIE (DOPMYITBI TSI OMIpEICTICHHUS
pacueTHBIX HArpy30K, CBSI3aHHBIX C BO3/JCWCTBHEM MOpsI Ha KOPIyC CyaHA U
YCKOpPEHUH Cy/IHa MPH KayKe, a TAK)Ke Harpy30K OT BO3JICHCTBUS CYXUX U KUIKUX
rpy3oB (1.3.2 mo [1]). IlonydyeHHble pacueTHble HArpy3Kd B JalbHEHIINX
pacderax HCIOJIb3YIOTCA JJi1 BbIOOpa TOJIIMHBI JIMCTOB U Pa3MEPOB JIUCTOB
Habopa Kopmyca.

3.7.1. PacuerHoe naBjenue P, klla 1jsi ToUeK NPUJIOKEHUSI HATPY30K,
PACIO/I0KEHHBIX HUKe JIETHEH rPy30BOil BATePJIMHHH

P=P +P_. (3.27)
JIns TOUeK IpUIIOKEHUS HATPY30K, pacIoioKeHHbIX Boimie JII'B
P=P,. (3.28)

PacuetHoe cratmueckoe naBneHue, Klla, mIs TOYEK TPHIIOKEHUS HUKE
neTHe# rpy3oBoit Batepaunuu (JII'B), onpenensiercs no popmyie:

Pia=p-0-2, (3.29)

re z,— OTCTOSTHHE TOYKHU MpHUiIokeHust Harpysku ot JII'B, m (puc. 3.7);
p =1,025 1/M3— mI0THOCTE MOPCKOM BOJBI;
g = 9,81 m/c? — yckopeHHe CBOOOIHOIO TaIeHus.

PacuetHoe naBneHue, 00yCIOBICHHOE TIEPEMEIIEHUEM KOPITyca OTHOCH-
TenbHO Tipoduitst BoaHbL, Klla, onpenenstcs mo popmynam:
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=5-Cy -av -ax, (330)

o

rac
Co — BOJIHOBOM K03()(PHUIIMEHT, M, IPUHUMAEMBbI PaBHBIM
c, =0,0856-L mpu L <90m;
(300- LY mpnoo < L < 300m; (3.31)

ﬂ c,=10,75 —L
- 100 /

c,=10,75 npu 300 < L <350 m;
a,-a >006.
PacueTHOE BOTHOBOE JaBJICHHE:

- - HIKE YPOBHS BaTEpIMHUU
15-c z .
Doz Pop Tt (3.32)
) d
s - BBIILIC YPOBHS BaTepJINHUU
A pm = pmo - 7’5 ax ) Zi ! (3'33)
3-L
=_ 43525
Puc. 3.7. OTCcTOSIHIE TOYKH HPH- P, 100 Klla, (3.34)

n0xeHus Harpysku ot JII'B

O.8-v(L +O,4\J
rae a, = °\L1n3 +1,5;

2%, 967 JL

k -(1—

L LJ

k, =0,8 — 1J1s1 mONEepEeYHbIX CEYEHUI B HOC OT MUJIEIIS;

k., =0,5 — 1y1g monepeyHbIX CEYSHUI B KOPMY OT MUJIETIS;

Vo — crienupUKaIMOHHAS CKOPOCTh, Y3.

X1 — OTCTOSIHME IMOINEPEYHOr0 CEeUeHUs OT Onmxaliero (HOCOBOTO WM
KOPMOBOTI'0) MEPICHIUKYJISIPA, M.

3.7.2. Harpy3ku Ha KOpIIycC OT IepeBO3MMOI0 rpy3a, TOIJIMBa, fajiacra

PacuetHoe naBnenue, P klla, Ha TepeKpHITHS TPY30BBIX ManyO, IIIaT-
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dbopm, IBOIHOTO JIHA OT IITYYHOT'O Tpy3a onpeaeiseTcs no Gpopmyie:

[ a,)
Przh.pp.g-kl+_|zzo,
g9)

r€ pr — IWIOTHOCTB IPpy3a, T/M>;

(3.35)
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(3.36)

h — pacdyeTHas BRICOTa YKJIQJKHU TPy3a, M;

a, — TPOEKIHS PACYETHOTO YCKOPEHUS B

BEPTUKAIIBHOM HaIpaBJICHUH,
onpenensemMoro no Gopmye

rne K =16- (1— 2,5 %) > (0 — B HOCOBOW 4acTH KOPITyCa;
a A E¢ g
K =05-'1-333" '>0 — B KOpMOBO} YacTH. (3.37)
L1
JlaBineHre Ha BTOpPOE JHO CYXOTPY3HOI'O CYJ/IHa, B KOTOPOM Pa3MEIICHBI
OayIacTHBIC U TOTUTMBHBIE IUCTEPHBI, ONpeeseTcs o Gopmyre

p=075-p-g-(z, +Az2); (3.38)

P=p,g-2 +Px, (3.39)

B 3aBUCHUMOCTH OT TOI'O, UYTO 6OJ]I>HI€,

IIe p — IIIOTHOCTH MOPCKOM BOJIBI, T/MS;
pr — INIOTHOCTH I'Py3a, GaulacTa WK TOILIUBA, T/M>;
P, — naBienue, klla, Ha KOTOpoe OTPEryJIUPOBaH MPEAOXPAHUTEIbHBIN

KJarmaH, Ho He MeHee 15 klla mist 6GanmmacTHBRIX MUCTEPH CYXOIPY30B U HE MEHEE

25 xIla — 1719 TaHKOB HAJTMBHBIX CYJIOB;
Z,— OTCTOSIHUE CBSI3U OT ypoBHs nanyos! B 11, m;

Az >1,5 — BbICOTa BO3IYUIHOW TPyOKM HAJ IUCTEPHOM, M, JUIi CyXOTPY30B;
Az>25 — BbICOTAa BO3AYLIHON TPYyOKM HaJa LUCTEPHOM, M, JUIsl TAHKOB

HAJMBHBIX CY/IOB.
[Ipu ompeneneHUn TPYy30BMECTUMOCTH TPIOMOB CYJOB HCIOJIB3YETCS
yIeNbHaAs IOrpy304Has KyOaTypa, |, MY/T — BelMYMHA, 00parHas IIOTHOCTH

rpysa p, /M3
p=1. (3.40)

Tl
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Puc. 3.8. Pacripenenenuie Harpy3ku P,
10 KOHTYPY MOMEPEYHOr0 CEYCHHUS Cy/THA

J

KENg

y
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B 1abn. 3.5 npuBeaeHbl 3HAUEHUSI TUIOTHOCTH I'Py3a U yAEJIbHON MOTpy304-
HOM KyOaTypbl AJI Pa3IUYHBIX THIIOB CYJIOB U TPY30B.

Tabawuma3l.s
[InoTHOCTH TPy3a M y/AeJbHAasl MOrPy304Hasi KydaTtypa
VYV nenpHas 110-
[TnoTHOCTB TpY3a, p,
Tun cynHa HanmenoBanwue rpysa o’ rpy304Has Ky-
6arypa, [, M°/T
Tsoxenas pyaa - 0,35...0,45
Jlerkas pyna - 0,55...0,60
Hasanounsie Kamennsiit yroian - 1,30...1,35
Tspxenoe 3epHO - 1,25...1,30
Jlerkoe 3epHO - 1,55...1,60
KonTtelinepoBo3bl KonTeilinepsl - 2,20...2,40
JIecoBO3mI ITumonec - 2,42...2,94
CBuHeI B UyIIKax - 0,2
['enepanbHbie Tpy3bI - 1,45...1,65*
Cyxorpysel - 1,85...2,25
[IpoOka B Kumax - 7,90
ben3unnt 0,70...0,76 -
Kepocunsbt 0,77...0,82 -
HanuBHbIe JIn3eapH0Ee TOILIMBO 0,83...0,87 -
Celpas HEDTH 0,80...0,90 u 6om1ee -
Ma3zyTbl 0,92...0,99 -

* — IpU MaKCUMAaJIbHOM JIJIMHE OTCEKa.

3.8. PacuéT 3,1eMeHTOB KOHCTPYKIUIi KopImyca
no IIpasuiaam Perucrpa

B stom 3alaHUH OMPCACIIAOTCA PACUCTHBIC SHAUCHUSA TOJIIHWHBI O6H_II/IBKI/I,
HAaCTHJIOB 1 MOMCHTOB COITPOTUBJICHHA ITOIICPCYHOI'O CCUCHUA 0aJIOK OCHOBHOT'O

Habopa.

3.8.1. PacueT JJUCTOBBIX 3JIEMEHTOB KopIyca

[Tox MMCTOBBIM 3JIEMEHTOM MOHUMAETCS YYacCTOK OOIIMBKU WJIM HACTHUIIA,
OTPaHUYCHHBIN MOAKPEIUIIIONUM HabopoM. K JIMCTOBBIM 31eMeHTaM OTHOCATCS
YYaCTKU HACTUJIOB NATy0, TIaT)opM, BTOPOTO THA M YYACTKH OOITUBKY JHHINA,
OopTa, mepedbopoK, a TaKIKe CTEHOK paMHOT0 Habopa.

TomuHa HAcTWIA WIM OOIIMBKH,

Harpy3Kou JoJIKHa ObITh HE MEHEe

S=m-a

KG'Gn

rae K=1lmpu a1 [a>2;
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(a A as<?2;

K=0,16- 1'+472 HpH1,5<a|
E 1
K =O,7-(a1 —0,2\ npu 1,0<a a<l15;

— . |
a,d1 — pasMep MEHBIIIEH 1 OOJIBIICH 13 CTOPOH JINCTOBOI'O 3JICMCHTA, M;
p — MakKCHUMaJIbHOC 3HAYCHUC PACUCTHOI'O JaBJICHUA, KHa,
AS — 3amacel Ha U3HOC U KOpPpO3HUK0, MM, HA3HAYAIOTCA B 3aBUCUMOCTU OT

IUTAHUPYEMOTO CPOKa CIIYy>KObl KOHCTPYKIIMM U CPETHETOJAOBOTO YMEHBIICHUS
TOJIIIMHBI CBS3EU U ONpeNeNsoTcs o Gopmyie

T
AS=U-_, (3.42)
2
rae T =24 — cpok ciiyKObl, rof;
U — cpeaHero0Boe yMEHBIIIEHUE TOIIINHBI CBA3U, MM/TO/I.
B ta61. 3.6 mpeaycMoTpeHo JeneHre Cya0B:
| — cyxorpy3Hble U aHAJIOTUYHbBIC UM CY/Ia;
Il — HanvBHBIC, HABAJIOUHBIE U KOMOMHUPOBAHHKIE CYy/Ia.
Pacu€rHblii HOpMaTUBHBIN npenen Tekyuectu Mlla
235
c =__, (3.43)
o

rae n — KO3 PHUIMEHT UCITOJIb30BAHUSI MEXaHUIECKUX CBOMCTB cTaiu (Taou. 3.4).
Jlnis Hapy»KHOM OOIIMBKH AHMIIA U OopTta M =15.8.

Jns qaumesoit oommsku K, =0,3;

ky; <0,6 — B cpenneii yactu cyaHa L>65 M IpH MOMEPEUHOM CHUCTEME
Habopa;

k, =0,6 — B cpeaHel yacTu CcyaHa IpH NPOJ0JIHLHON cucTeMe Habopa;
ky; =0,7 — B OKOHEUHOCTSIX.

Tabnuma3.6
CpeaHerooBoe yMeHbIlIeHHE TOJIIIAH 3J1eMEHTOB KOHCTPYKIIMHA KOpITyca
DIeMEHTHI KOHCTPYKIMHU KOPITyca U, mm/ron
i i rpynmna [ rpymma |l
1 ) 3
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Hacrtun many6

Bepxnss mamyba 0,1 0,2

Hwxnss namy6a 0,11 -
2. boproBas o0muBKa

IIpu oTcyrcTBUM BTOpOTrO OOpTa 0,1 0,13
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Oxonuanue mabu. 3.6

1 2 3

B paiione nepemennoii BJI 0,17 0,19

Hwuxe nepemenHoi BaTepInHun 0,14 0,16
3. JlHmimeBast oOIIMBKA

IIpu oTcyTCTBUM BTOpPOTrO AHA 0,14 -

B paiione rpy30BbIX TaHKOB - 0,117

[Ipu HanMuuy BTOPOTro J1HA 0,14 0,14

["'opu3oHTaIBHBIN KUJTb 0,2 0,2
4, HacTua BTOpOTro JTHA 0,12 0,17

Mex a1y TOHHBIH JTUCT 0,2 0,22
5. OOmmBKa nepedopoK U BTOPOro bopra 0,12-0,16 0,13-0,2
Ipumeuanue. Tonusie cBenenus B Tabmuie 1.1.5.2 ctp.42 [1]

TosmHa ropu30HTAIBHOTO KWIISL JOJDKHA OBITh YBEJIMYEHA 110 CPABHEHHIO
C TOJIIUHON OOIIMBKY B CPETHEN YacTH Ha 2 MM.

TonmuHa mupcTpeka JoJKHA OBbITh HE MEHEE TOJIILMHBI MPUJIETaloIUX
JUCTOB OOIIMBKHM OOpTa U HAcTWia NalyObl, B 3aBUCUMOCTH OTTOTO, YTO OOJIb-
mie. [lluprHa ropu30HTaIBHOTO KUJIS M IUPCTPEKA JOJKHA OBITH HE MEHEE, MM.

b, =b, =800 +5-L <2000 . (3.44)

TonmuHa ckys10BOro nosica 10JKHa ObITh PaBHA TOJILMHE OOLIMBKYU JIHU-
1ma win 0opTa, B 3aBUCUMOCTH OTTOI'0, YTO OOJIBLIE.

Tommuza HacTHa nary6 1 mIaTopM J0KHA ObITE HE MEHEE MUHUMAJIbHBIX
3HaueHuil S, . Eciu Tonmumna HacTrna pacueTHo mamyObl NpUHUMAETCs MEHbLIIe

TOJIIIIMHBI OOITUBKHU O0PTa, TO TOJDKEH OBITh IPEAYCMOTPEH NaTyOHbIN CTPUHTED,
TOJIIIIMHA KOTOPOTO JI0JKHA ObITh HE MEHEE TOJIIIMHBI OOPTOBOM OOIIIMBKH.
[[upuna naayOHOTO CTpUHTEepa MPUHUMAETCS HE MEHEE, MM.

b=5-1L+800 <1800 . (3.45)
m=15,8,;
ky; <0,6 — B CpEIHEN YACTH CyIHA MPH MONEPEUYHON U NMPOAOJIBHOU CUCTEME
Habopa;

k; =0,7 — B OKOHEYHOCTSX.

TonumHa 00MKUBKY MepeOOpPOK JOHKHA OBITh HE MEHEe 3HAYeHUSs, Ompe-
nemnsiemoro o Gopmyne (3.41), rae cneayer NpuUHAITH

P — pacueTHOe AaBieHue, klla;

m =15,8;

k,<0,8 Ha ypoBHe OII; BII;

k, =0,8 — B paiione (0,4...0,5)-D ot OII;

k,=0,9 — B OKOHEUHOCTSX H JIJISl BCEX OCTAJIbHBIX EPEOOPOK;
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k,=0,8 — 1Ji1 BTOPOM HENpPEephIBHOI MayObl B CpeHEN YacTu CyIHA MPU
MPOIOJLHOM U MOTIEPEUYHOM crcTeEME HAbopa;
k,=0,9 — B OKOHEUHOCTSIX U JUIsl HIDKENIeXKAIINX natyo.

3.8.2. Pacuert 3j1eMeHTOB Habopa Kopmyca

3.8.2.1. O01me noJ0KeHUs

Habop kopmyca, NOIKPEIUISIOMNNA JTHCTOBbIE KOHCTPYKLIMH, JEIUTCS Ha
OCHOBHOM W paMHbIi. banku pamHoro Ha®opa sIBISIOTCA ONOpaMu JJisg OOk
OCHOBHOTO Habopa. K 6ainkam 0CHOBHOTO Habopa OTHOCATCS IIPOJI0IbHBIE OAJIKU
no naiyoam, 6opTam, MPoJ0JIbHEIM NIEpeOOpKaM, HACTUITY BTOPOTO AHA U THUIIIA,
CTOMKM M TOPU3OHTAJIbHBIE OAJKH MepeOdOpoK, mnaHroyTel, OuMmcel. K Oankam
paMHOro Habopa — paMHbIE OMMCBI, KapJIMHIChl, PAMHBIE IIITAHTOYThI, OOPTOBBIE
CTpUHTEPHI, (IIOPHI, THUIIEBBIE CTPUHTEPHI, BEPTUKAIBHBIN KHIb, pPaMHBIC
CTOMKH NEepeOOpOK.

Pa3meps! 6aj10k OCHOBHOTO U paMHOT'O HaOOpa ONpeAesaoTcs TpeOyeMbIMU
MOMEHTAaMH COIIPOTHBIICHHUS, MOMEHTOM HHEPLMH, IUIOMAIbI0 IONEPEYHOTO
CEUEHUs, TOJNIIMHAMU CTEHKHM U cBOOOAHOro mosicka. C y4eTroM BbIOpaHHOM
HIMAlKMK Ha CXEME OOIIEro pacIoyIoKEeHUs CIIEAYET MOKa3aTh MOJI0KEHUE MpaK-
TUYECKHUX LIIIAHTOYTOB U MPOHYMepOBaTh UX. [lyinHa nposeTa 0aJku OCHOBHOTO
U pPaMHOro Habopa u3MepsieTcs BA0Jb CBOOOJHOTO IOSCKAa KaK pPacCTOSHUE
MEXJy €€ ONOPHBIMU CeueHUsIMH. [Ipyr yCTaHOBKE KOHIIEBBIX KHHI[ OIOpPHBIE
CEUeHUs MPUHUMAIOTCS 110 CepeHE NIMHBI KHULBIL. [Ipu 3TOM BbICOTa KHUIIHI B
OMOPHOM CEYEHUU HE JI0JDKHA MPEBBIIIATh BBICOTHI CTEHKH OAJIKH.

3.8.2.2. Pa3zmepsl 25IeMEHTOB Oaiok Habopa

1) Moment comporusienus W, 10° m® u moment unepuunm 1, 108 m* mo-
MEPEYHOr0 ceueHus 0aOK OCHOBHOTO Ha0Opa KaTaHOro Mpo(uiis 10KEH ObITh
HE MEHEE

W=W"o:
I=1"j, (3.46)
rae W' — MOMEHT COIIPOTHUBJIEHHS paccmarpuBaeMoii 6anku, 10°v3 k cepenune

CpOKa CITy>KObI Cy/THA;
I’ — momeHT uHepuuu 6anku, 108m* k cepenune cpoka ciyx0bl CyHa.

_ Q110
m'kc ‘On

w' : (3.47)

rie  Q=P-a-l — monepeyHas Harpy3Ka Ha paccMaTpuBaeMylo Oanky, kH;
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P — pacueTHoe naBiieHue, klla;
| — nmuHa nposeTa O0alku, M;
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a — pacCTOSIHAE MEXTy OaJKaMH, M;
o, — ompeaensercs o popmyite (3.43);
m, K, — K03(HUIIHEHTHI H3rHOAIOMIET0 MOMEHTA U IOMYCKAEMBIX HAIPSKEHUH,

NpuBeIeHBI B Ta0I. 3.7.

® U j — YYUTHIBAIOT MOIMPABKY HA H3HOC ¥ KOPPO3HIO, TPUHUMAIOTCS PaB-
HBIMHU HANOOJIBIICH U3 BEIHMYUH, OTIPEICTIAEMBIX TTO (hopMyam:

- 17151 0aJIoK KaTaHOTO Mpoduis

o =1+oax -AS, (3.48)
6
rme ok =007+ e <0,25, npu W'< 200 cm3;
_ 10014 1)

K15 L W' J
W' — MOMEHT CONPOTUBIIEHUS paCCMATPUBAEMON OaJIKU;
AS (bopmyma 3.42);

jro.

N h

o , ipu W'> 200 cm?:

A

\ hy<h

al t

Puc. 3.9. Cxema onopHoro ceueHust 6aaok

TaOonuma3.7

Koy puunentsl u3rudaroniero MOMeHTa U J0MyCKaeMbIX HATIPSIKEHUH

Koucrpykius banka Habopa m K, [Ipumeyanue
1 2 3 4 5
OpunapHOe AHO noneped- | Diop C MOSCKOM B 13 0,6 L,=B,, HO
Has cucTeMa Habopa Al

> 0,6 - B, B, - mupuHa
paccMaTpuBaeMoro oT-
CEKa; Ll- JUIMHA pac-

CMaTpuBacMoOro OTCCKa

OpnunapHoe 1HO npojoib- | drop ¢ mosickoM B

Hasl CHCTeMa Habopa JIIT 18 06
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IIpooonscenue maon. 3.7

1 2 HE 4 5
JBoitHO€E THO Banku ocHoBHOTO Habopa:
IHHIIA 12 k,<0,6
BTOPOIO JIHA 12 k,<0,75
PebOpa >kecTKOCTH BEpTHKALHOTO KHIIS, CTPUHTE-
poB u GJIIOPOB:
BEPTHUKAJIbHBIC 8*,10 0,75 * — cpezanHble Ha "yc"
FOPH30HTAJIbHBIC 12 0,75
BopTtoBoii HaGop TproMHBIE HIMAHTOYThI CYXOTPY3HBIX Cy0oB U | Toxke Js paMHBIX

TaHKEPOB IIPH MTOINEPEUYHOM CUCTEME HAOOpa: | IMAaHrOyTOB. MOMEHT
C OHUM OOpPTOM 12 0,65 COTIPOTHBIIEHUS pam-
¢ 1ByMs Oopramu 18  |0,65 — Hapy>xHblif;| HBIX IIMAHTOYTOB yBe-

0,75 — Bayr- | Jm4uth Ha 30 %
pEHHUM
[InaHroyThl B MEXTyaTyOHBIX
IIOMCIHICHUAX:

LIMaHTOYT OAMHAPHO- 10 0,65
ro 6opra
[ITaHTOYT HAPYKHOTO 12 0,65 — Hapyx-
¥ BHYTPEHHETO 00p- HBI;
TOB B COCTaB€E JBOM- 0,75 — BHyT-
HOTO OopTa PCHHUIA
IpononsHbIe GaKn 12 0,65
CYXOTPY3HBIX CYJIOB,
TaHKEPOB.

BopToBsie cTpUHrEpHI IPU MONEPEYHOMN cucTeEME
Habopa dopTa:

0e3 pacropok 18 0,65
MIPH OJTHOM, JIBYX U 27,5 <0,75
0oJiee pacropox

PaMHbI€ HITTAHTOYTHI 10 0,65

CYyXOI'PYy3HBIX U
HAJIMBHBIX CYJIOB:

0e3 pacropok 11 0,65

IIPY OJHOMH U ABYX 18 0,65

pacrmopkax

MIPH TPEX PacIopKax 27,5 0,65
[Many6a [MpononeHBIE MOMNIATYOHBIE OaTKH:

pacyeTHOM manyObl 12 k,<0,6

BTOPOI1 U HIXKE pac- 12 0,75

MOJIOKEHHBIX MANy0 1

miathopm

bumcel nonepeunoit 10 0,65

cucTeMbl Habopa

PamHubIe GUMCHI CyX0- 10 0,65

IPY3HBIX CY/IOB IIPH
MIPOJIOJIBHON CHCTEME
Habopa:

HaJUBHBIX CyJIOB B 10 0,65
OOpPTOBBIX TaHKAX,
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Oxonuanue maoén. 3.7

1 2 3 4 5
HABAJIOYHBIX CYJIOB. 12 0,65
B TIO/MATYOHBIX U~ 12 0,5
CTepHax
KapnuHres! v poJ10JIbHbIE KOMUHTChI JTFOKOB:
pa3pe3HbIe KapJIuHT- 10 0,65
CBI, KOMHUHTCHI
HEIPEPBIBHBIC Kap- 12 0,65
JIUHTCHI C YYETOM
KHUI]
HeNpepbIBHBIEC Kap- 18 0,65
JIUHTCHI 0€3 y4ueTa
KHHI]
[lepebopku banku ocHoBHOrO Habopa.
CTOWKHM ¥ TOPU3OHTAIBHBIC OAJIKH:
oba KOHI[a 3aKperie- 18 <0,75
HbI KHUT[AMHA
oba konra mpuBapens| 10 <0,75
K ONOPHOH KOHCTPYK-
87071
KOHIIBI CPE3aHbl Ha 8 <0,75
"ycﬂ
Todpsr 10 0,75
Pamusble cToiiku:
B TPIOMax M TaHKax 11 0,75
B TBUHIEKAX 10 0,75

2. JInsi cOCTaBHBIX CBapHBIX OaJOK TpeOyeMblii MOMEHT COIMpPOTHUBIICHHUS
WM MOMEHT MHEPIMU BBIYUCISIOTCS C YBEJIMUCHUEM TOJIIIUHBI 3JIEMEHTOB
npoduiis Ha BenmnuuHy AS. COOTBETCTBYIOILEE YBEIMYEHUE MOMEHTa COIpO-
tuBienus 6anxku AW .

PaMHbIe MIMAHTOYTHl B MAIIMHHOM OTCJICHUH JOJKHBI HUMETh BBICOTY
cteHku He MeHee 0,1 mposieta u TonuuHy creHku He meHee 0,01 BBICOTHI CTEH-
ki 1atoc 3,5 mm. TonmuHa ¢cBOOOHOrO MOsACKa JTOKHA OBITH HA 2 MM OOJIBIIIE
TOJIINHBI CTEHKHU.

Bricora n1BoMHOrO 1Ha h , M y BEpTUKAIIBHOTO KWJISL TOJKHA ONIPEAEIATCS 110

dbopmyie
h=L_40+0.O4~B+3.5~d_, (3.49)

570 L
HO 1pu 3ToM He MeHee 0,65 m.
BpicoTa CTEHKU KapIMHTCOB HE JI0DKHA OBITh:
- menee 0,05 pymHbI TPONIET KapIMHTCA Y CYA0B IJIMHON L >80 M;
-menee 0,04 nuHb NponET KapauHIca y Cy10B IJIMHONW L <80 M.
TommuHa CTCHKH, MM, TIOJDKHA OBITh HE MEHEE

S=0,01-hc +5.
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CTeHKHM KapJIMHICOB JOJKHBI OBITh MOAKPEIUIEHbI pEOpamMu KECTKOCTU U
KHHUIIAMH.

MOMEHT COMPOTHUBJICHUS MPOJOJIBHOTO KOMHHICA JIIOKA, SIBJISIOMIETOCS
OJIHOBPEMEHHO KapJIMHICOM, JIOJDKEH OBbITh, IO KpaitHeil Mepe, Ha 20 % s
BepxHel mamyos! 1 Ha 10 % muis HukHEH O607bIIe TPEOYEeMOTo ST KapJIMHTCA.

3. baynkn Habopa mgHMIIA U OOPTOB HOCOBOW OKOHEYHOCTH JOJIKHBI UMETh

MOMEHT conpoTusienus, 10°m°
P-a;-1?
W = 47. Ky o
K2 . ReH ) (350)

rae P — pacué€rHoe 3HaueHue Harpys3ku (2.8.3.3 [1]), kI1a;
a1 — MOJyCyMMa PacCTOSTHUM MEXAY pacCMAaTPUBAEMOM U IByMsI COCETHH-
MM OaJIKaMH, M;

3 .
Ke=—7a YV

=10
Ks =1,0 — ecnu OalKu MPOXOJAT, HE pa3pe3asich Uepe3 CTEHKH OMOPHBIX
KOHCTPYKIIUH;
Ks =1,75 — eciiu OajIKku pa3pe3aroTcs Ha ornopax;
Kz=0,55 — eciii ¢ 00erX CTOPOH CTEHKHU OMOPHON KOHCTPYKIIUMHU IO Oal-
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KaM YCTaHABJIUBAIOTCS KHUIIBI.
o — onpenaensieTcs mo Gpopmyie (3.48).

3.9. [loaGop paunoHaIBHOIO ceueHHus ODATKHU
C IPHUCOETMHEHHBIM MOACKOM O0IIMBKH

Br160op pazmepoB Oanok Habopa mpu NPOEKTUPOBAHUU B MEPBYIO OYEpEb
CBSI3aH C HEOOXOJUMOCTHIO MONTYYCHHs] MUHUMAJIbHOW Macchl Habopa. DTomy
MOTYT MPENATCTBOBATh OTPaHUUCHUS, HAKIIaJAbIBaEMbIe Ha BBICOTY OaJlOK B Tpy-
30BBIX U CIIY’>KEOHBIX MOMEILECHHUSAX, HATUYHUE YK€ BHIOPAHHBIX TOJIIMH JUCTOB
Hapy’KHON OOIIMBKY M HACTWJIOB U PACCTOSTHUM Mexay Oanmkamu HaOopa. [lpu
3TOM TaKXke JOJKHBI ObITh 0OecTeueHHbI TPeOOBaHMSI MPOYHOCTH IO HOPMAaJb-
HBIM U KacaTeJIbHBIM HANPSHKEHUSM M MECTHas YCTOWYMBOCTb CTEHKH U CBO-
00HOrO MOSICKa COCTaBHBIX MPOpUIICH.

[Toaromy pa3mepsl 0ajloK OCHOBHOTO M PAMHOIO Habopa ONpeAesstoTcs
TpeOyeMbIMU MOMEHTAaMHU COINPOTUBIICHUS, MOMEHTOM HWHEPLMH, IUIOMIA]IbIO
HOTIEPEYHOI0 CEYEHUs], TOJNIIMHAMU CTEHKH U CBOOOJIHOTO MOSICKA, & TAKXKE €ro
IMPUHOM.

['eomeTprueckne XapakTepUCTHKH IOMEPEUYHOT0 Ce4eHus Oanok ompene-
JISIFOTCSL C YY€TOM MPUCOETUHEHHOTO MOSCKa OOIIUBKH.

TOHHII/IHa HpI/ICOC,Z[I/IHéHHOFO IMOsACKa IIPUHHUMACTCA paBHOﬁ €ro CpCI[HGﬁ
TOJIIUHC B paCCMAaTpUBACMOM CCUCHHUH OaKu.

[lInprHa TpucoeAMHEHHOTO TOsICKa an, M, OAJIOK OCHOBHOT'O Habopa IMpH-
HUMAETCSl MEHBIIIEH U3 CIEAYIOIINX BEIUYHH:

Ty | (3.51)

a, =05(ay +a,)

rjae a,, a, — OTCTOSIHUE paccMaTpuBaeMon Oaliku OT OJMKalImmx OaloK TOro

)K€ HaIlpaBJICHHUS, M;
L — mirHa TpoJjieTa 0aaKH, M.

[[IupuHa MpUCOETMHEHHOTO MOsICKa OaJIoK paMHOro HabopaC,, M, onpee-
asieTcst o popMmyie
C,=k-c, (3.52)

rme ¢=05-(ci+¢);

C,, C, — OTCTOSTHUE paccMaTpuBaeMou Oajku OT OMMKaWIIMX paMHBIX Oa-
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. I
JIOK TOTO € HaIlPaBJICHUSI, M; Py gucna
k — koaureHT, onpeensieMbiii B GyHKIUUA OT OTHOIICHHUS

¢ OaJiok N .

J{ns1 cBOOOHO OMEPTHIX MO KOHIIAM PaMHBIX OaJIOK JIJIMHA MPUBEAEHHOTO
npoisieta |, =1, I KeCTKO 3aKpeIUIEHHBIX OaloK L =0,6-1, tme | — nnmHa

MpoJIeTa paMHBIX OAJIOK, M.

[MlupuHa NPUCOCTUHEHHOTO TOSICKA KOMHHTCOB TPY30BBIX JIFOKOB
IPYHKUMAETCS PaBHOIM /12 MX ITPOJIETa, HO HE GO0JIeE TOJIOBUHEI PACCTOSHUS MEXKIY
TPY30BBIM JTFOKOM H OOPTOM.

Yucso 6an0k HaGopa

TaoOnuma3.8
l,,
Yuciio 6amok n I
1 2 3 4 5 6 7
>6 0,38 0,62 0,79 0,88 0,94 0,98 1,0
<3 0,21 0,40 0,53 0,64 0,72 0,78 0,8
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banku ocHoBHOro Ha0opa, paclojOoXEHHbIE B TIpeAeiax IIUPUHBI
MIPUCEAMHEHHOTO TTOSICKA PAMHOM OaJIKH, BKJITIOYAIOTCS B €€ MOMEPEYHOC CEUCHHE
MOJITHOM MJIOLIAJIBIO.

PanmonanbHOE€ MPOEKTUPOBAHUE CBOJUTCS K TOMY, YTOOBI MPU MEHBIIICH
IUIOMAAN TIOTIEPEYHOTO CEYCHMsI OalKh €€ MOMEHT CONPOTHUBIICHUS OBLI
HAUOOJIBIIINM.

[TpoexTtupoBanne Habopa ¢ HCIOJB30BAHUEM MPOKATHBIX MPOQIIICH
YCIIOXKHSACTCS  OTPAaHUYEHHOCTBIO COPTAMEHTOB, a (HOpPMBI  CTaHIAPTHBIX
NPOKAaTHBIX TMpoduiaell He YIOBICTBOPSIOT TPeOOBaHUSM ONTHMAIBHOTO
pachpeeNIeHUs Harpy30KIIO TIONEPEIYHOMY CEUCHUIO OaIOK.

[Ipy nmelCTBUM 3HAYUTENIBHBIX W3TUOAIONIMX MOMEHTOB M MAallbIX
Nepepe3bIBAONINX CHJI  IIeJIECOO0pa3HO  HCIIOJIB30BaTh  CUMMETPUYHBIN
1o0co0yNb0, a Mpu OOJBIINX TMEPEePEe3bIBAIONINX CHIIAX — HECUMMETPUUHBIN
0J10C00YIIBO.

3amaua pacmpenesieHUsT MaTepuaia Mo MONEPEeYHOMY CEUEHHI0 OalioK ¢
11€J1hF0 MUHUMHU3AIAHA €T0 MACCHI PEIIAeTCs C TTOMOIIBIO CTPOUTETHPHON MEXaHUKH.
CyBenu4eHHeM TUTOIIAIA PUCOSAMHEHHOTO MOsICKa MOMEHT COTIPOTHBIICHHS YBE
JUYUBACTCS HE3HAYUTEINBHO.

bonpmoe BiaMsSHME HA MOMEHT CONPOTHBIICHHS OKAa3bIBACT YBEIWUYCHUE
IUIOIAa1 CBOOOIHOIO ITOSCKA.

[Ipn 3amaHHONW MUHUMAJIBHOW TOJIMHE CTEHKUA OalKU ONTHUMAaTIbHBIM
OKa3bIBAaETCS MPOQHITH C BEICOKON CTCHKOM M HEOOJIBIIIAM TTOSICKOM.

W3 ycnoBusl yCTOWYMBOCTH, OTHOIIIEHNE BBICOTHI K TOJIITUHE CTCHKA

81 <70-100, (3.53)

cm

OTHOLICHHUC IlJIoIIaan CBO60I[HOFO IIOsCKA K IIToImaan CTCHKH

fh L03-08. (3.54)

cm

HpI/I 9TOM OTHOHICHHEC IHWPHHEI ITOACKA K €TI0 TOJIIWHC

b
~n <100 [366 (3.55)
8n Om

rae h, 6cm, f . — BBICOTA, TOJIIWHA U IUIOIIAAb CTCHKHU,

cm

b,, O0n, f, — BBICOTA, TOJIIMHA W ILIOIIAJIb ITOICKA.
J11st OOBIYHOM YyTAEPOINCTOM CTAU 3TO OTHOIICHHUE HE JIOJDKHO MPEBHIIATh
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37, a ny1st CTeHKH MOBBITIIEHHOM TTpouHocTH 12 - 20.
[Tpu orpaHnYeHHON BHICOTE CTEHKH ONTHMAIBHBIM OYET MPOHITH C pa3BH-
TBIM CBOOOIHBIM ITOSICKOM

10412, (3.56)
fom
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HopMmanu3oBaHHBIN COPTAMEHT COCTaBHBIX MPOQUICH, TPUMEHUMBIN s
BCEX MapoK ctaym ¢ mnpeaenoM tekydectu qo0 600 MIla npusenen B [2] C. 268.
B HeMm mnpuBeneHbl 3HAUYEHUS TIEOMETPUUYECKUX XapaKTEPUCTUK TaBPOBOTO
CBApHOTO MPOQUIsA C MNPHUCOCAMHEHHBIM TMOSICKOM, PaBHBIM M0 IUIOLIAAN
CBOOOTHOMY MOSICKY U O€CKOHEUHOCTH.

[Tpu apyrux 3HaYEHUSIX 3JIEMEHTOB MPO(UIIS TUIOMIATU MPUCOECTUHEHHOTO
MIOSICKAa, MOMEHT COIIPOTUBJICHHWS W MOMEHT HMHEPLUHUM IONEPEYHOr0 CEUECHUS
CBapHBIX TaBPOBBIX 0ajIOK MOTYT OBITH OIpeneseHbl 0 HOMOTpaMMaM B 3aBU-

fn fcm

CHUMOCTHU OT OTHOIIICHHUA f J5! f , TAC fnp — IuIomaab IpuCOCANHCHHOI'O I10-
np np
JACKaA.

Hopmanu3oBaHHBII COpPTaMEHT HECUMMETPUYHBIX IMOJ0COO0YIBOOB U
COCTaBHBIX CBapHbIX Mpoduiied ¢ NPUCOCAUHEHHBIM TIOSICKOM OOIIMBKHU
npuBelieH B Tabnumax npuioxenus 1.3, I'.4. B HUX gaHbl 3HAaYEHUS MOMEHTA
COTNPOTHURJICHUS W MOMEHTA HWHEPIMH IIONEPEYHOTO CeUYeHUsS NpOo(Is WiIH
HECKOJIbKMX 3HAYEHHUM TUIOIIAAN TPUCOCTUHEHHOTO MOSCKA.

YuuteiBas UW3JI0KEHHOE, 1O ONPEACICHHBIM 3HAYEHUSM MOMEHTA
COTNPOTHUBJICHUS MU MOMEHTa WHEpIUH OaJlok OCHOBHOTO W paMHOIo Habopa,
noAo0paTh CO-OTBETCTBYIOLIUE palldOHATIbHBIC KaTaHbIE U COCTaBHBIE CBapHbBIC
npodum.

3.10. IMnnaepcesbl

[Tunnepcbl npencTaBisiOT coOOM BEPTUKAIbHBIE M30JUPOBAHHBIE CTOWMKH
(dame TpyOUaTOTO CEUEHHUS), MPETHA3HAUCHHBIE JIJISl TOBBIIICHUS MOMEPEYHON
MPOYHOCTH U YCTONYMBOCTH MaTyOHBIX IEPEKPBHITUN U SBISIOIIAECS OTIOPOM JIsI
KapauHrcoB. Ocu MNHIIIEPCOB B MEXAYNaTyOHBIX MOMEUICHUSX W TproMax
JIOJDKHBI PacIioyiaraTthCs Mo OJHOM BepTHKainu. KapiauHrcel U paMHble OMMCHI B
MeCTax YCTaHOBKH MUJIEPCOB JOJKHBI OBITh MOJAKPEIUICHBI. [[Miiepchl JOMKHBI
YCTaHaBJIMBATHCA HA CIIOIIHBIE (DIOPBI U CTPUHTEPHI.

[Tnomans MOTIEPEYHOTO CEUYCHUS onpeenseTcs METOJIOM
H0CJIeI0BAaTEIbHBIX PUOIMKCHUH M O/DKHA ObITh He MeHee ([1], 2.9.4.1)
10-k-P
f=""_" " +Af, (3.57)
C

cr

rae P — Harpyska, onpenensiemas o gopmyie (3.58);
k=2 — koa(pdurmeHT 3amaca yCTOMIUBOCTH;
C. — KpUTHUYECKUE HampspkeHus coriacHo 1.6.5.3 mpu »itnepoBbIX Hampsi-

206-1

f12’

YKEHUSIX, BBIYUCIISIEMBIX TI0 popmysie O, =
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2

Af — Hajm0aBKa Ha U3HOC, CM~, OIIPEACIISIEMBIE TIO CICTYIOMUM (POpMYyJIaM:

- g Tpy6uateix mumiepcos Af =0.03-d, - As;
- 11 kopoGuatkix mumiepcos Af =0.1- Zhi -AS |

rae Y h — JJIMHA IEPUMETPA MONEPEYHOTO CEYEHHS, CM;

- 7Sl TAJUIEPCOB M PACHIOPHBIX OMMCOB COCTaBHOTO Mpoduist (IByTaBpoO-
BBIX, U3 mBesIepoB u T.11.) Af =0,05- > hj -As.
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Harpys3ka Ha nusuiepc onpeaessiercs mo Gopmyne, P, kH
P:p'bm'|m+Z(p'bm'|m)i, (358)

I7Ie p — pacyeTHOE JaBJICHUE Ha BhIIIeNexKallyto nanyoy, klla;

|, — paccTositHue, U3MEPEHHOE BJIOJb KapJIMHICOB MEXIY CEpEIUHAMU KX
MPOJIETOB, M;

b, — cpelHsisi mMUpHHA NanxyObl, NOAAECPKUBAEMON MUIIEPCOM, BKIIHOYAs
I'PY30BBI€ JIFOKH, PACIIOTIOKEHHBIE B pACCMaTPUBAEMOM paliOHE, M;

D> (p-by-ly) — cymma HArpy3oKk OT PaclOIOKEeHHBIX BbILIE MHILIEPCOB,

KOTOPBIE MOTYT IIEPEAABATHCS HA paccMaTpuBaeMblid muuiepc, KH.
TosnmHa CTEHOK TpyO4aThIX MUJUIEPCOB S, MM, JOJKHA MPUHUMATHCS HE
MEHee orpeesieMon mo hopmye
d
s=_0+435. (3.59)
50

TonmmHa CTEHOK NUILIEPCOB COCTABHOTO MPOQUISL S, MM, JOJKHA OBITh
HE MEHEE ONpeessseMol o popMyJie

hH
5;

5= (3.60)

rne hr — BbIcOTa CTEHKH PO, MM.

TonuHa CTEHKY TUJLIEpCa, KaK MpaBUilo, He JoJKHA ObITh MeHee 6 MM. Ha
MaJIBIA CyJaxX JOMYCKAETCS YMEHBIIEHHUE TOJIIMHBI CTEHOK MUJIJIEPCOB A0S MM
MIPU COXPAHEHUU TPeOyeMOM IIIOMIaAH MOMEPEUYHOIO CCUCHHUS.

3.11. JlenoBble ycuaeHust

B IlpaBunax mpeamnonaraercsi, YTo B IKCILTyaTallMU CyAoOBIiajenel Oyaer
PYKOBOJICTBOBATHCSI TPEOOBAHUSIMU JIEIOBOT'O MACIOPTa Cy/IHA, pa3pad0TaHHOTO
KOMIIETEHTHON OpraHu3alieil W KOHKPETHU3UPYIOIIETO YCIOBUS Oe30macHon
DKCIUTyaTallMu CyJIHa BO JIbJAaX, B 3aBUCHMOCTH OT 3HaKa KATErOPHUH JIETOBBIX
YCUJICHUH, JIEAOBBIX YCIOBUH U JIEOKOIBHOIO 00ECIECUECHHUS.

B rnase 3.10.1.2 — 3.10.4 IlpaBun npuBoasaTcs TpeOoBaHusA K (popMe Kop-
Iyca, palilOHbI JIEAOBbIX YCWJIECHUM, KOHCTPYKLMS, JIEIOBAsT HArpy3Ka, pa3Mepbl
KOHCTPYKILIMH JIEAOBBIX yCWJIeHUH. CTYJIEHT MCIOJIB3YEeT MaTepHall YKa3aHHBIX
IJIaB JUIA pacyuera JEAOBbIX YCUIIEHUN 110 CBOEMY BapHaHTYy.
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4. YKA3AHUS K BBIIIOJIHEHU IO
KOHCTPYKTUBHBIX YEPTEXKEH KOPITYCA

4.1. BollloJIHEHHE YepTekKa
"KOHCTPYKTUBHBIA MU/IE/JIb-IUNAHTOYT"

[Ipennaraercst U3yYUTh KOHCTPYKTUBHBIE MUAEIb-IITAHTOYThI CYXOTPYHBIX
HEe(DTEHANMBHBIX WM  HABAJIOYHBIX CYJOB, TMpUBEAEHHbIE B  albOOME
KOHCTPYKTHUBHBIX MU/JIETb-IIITAHTOYTOB.

[Topsinok BBITIOJIHEHUS paOOTHI.

1. O3HaKOMUTBCA ¢ KOHCTPYKTUBHBIMU MUJIEIb-IITIAHTOyTaMU, OIPEICIIUTh
BXOJSIIME B HUX CBSI3U M 3JIEMEHTHI (0OIIMBKA, OATKH), YCTAHOBUB UX TUI U
pa3Mepsl, BBIOpaTh MaciTao.

2. [Tonp3ysch arb0OMOM, BEIYEPTUTH OOBOJIBI IITIAHTOYTOB C HAHECEHUEM
JUHUYN nanyo, m1aTGopM U BTOPOTO JIHA, YKA3aTh BCE OCHOBHBIE MJIOCKOCTH.

3. HameTutp mosioxkeHue U BHIUEPTUTH BCE MPOJIOJIbHBIC CBSA3H: THUIIEBbIC
1 OOPTOBBIEC CTPUHTEPHI, KAPJIMHTChl KOMUHI'CBI JIFOKOB U T.II.

4. BeluepTUTh MIMAHTOYThI, OMMCHI, (JIOPHI U TPOYHE AJIEMEHTHI Habopa
KopImyca.

5. [TokazaTh na3bl JUCTOB HAPYKHOUM OOIIMBKHU, May0, MI1aThopm, BTOPOTO
JTHAa ¥ MEKCEKIIMOHHbIE MOHTAXKHBIE Ta3bl.

6. BeimomHUTE BeC HEOOXOAWMBIC HAAMUCH YEPTSKHBIM IMPUOTOM B
cootBeTcTBUM ¢ TpeboBanusimu ECKJI.

7. lns cedeHuii TUCTOB W Tpoduiield TONMHUHY JHHUN TPUHITH B
COOTBETCTBHUH C MACIITA0OM, HO BO BCEX CIy4asx TOJIIE KOHTYPHBIX JTUHUMN

8. Ha mone yeprexxa Hajq OCHOBHOUM HAAMHUCHIO (IITAMIIOM) COCTaBUTH IIe-
pEYEHb IVIABHBIX pa3MEPEHUN CyHA.

4.2. Pa3paGoTKa M BbINIOJTHEHHE YepTexKa
"KOHCTPYKTHBHBII NPOI0JIbHBIN pa3pe3"

KoncTpykTuBHBIN uepTéx Habopa (cxemy HaOOpa) cieayeT BBIIOJIHATH B
CJIEIYFOIIEH TTOCIIEI0BATEIILHOCTH.

1. Ilo TeopeTuyeckoMy 4YepTEXYy MNPOTOTHIA C Y4ETOM IMOTrMOM OMMCOB
BBIUEPTUTH KOHTYPHI PO0JILHOTO pa3pesa (ceuenue no I u nunus 6opra).

2. HameTuth mOJIO)KEHHE HEMPOHUIIAEMBIX MONEPEUHbIX NEepedOpoK U
MPaKTUYECKUX IIMAHTOYTOB, TPOHYMEPOBATh HX.

3. BeiuepTuTh MITEBHU, MONEpEUYHbIe MEepeOOpKH, ManyObl, MIATHOPMBI,
HAcTWJI BTOPOrO JIHA, LIAaXThl, JIFOKW, U JPYTrue KOHCTPYKIMH, MOMNAJarolue B
paszpes.

4. Berueptuth HAOOpP OOPTOB M MPOAOIBHBIX MEPEOOPOK YCIOBHBIMU
0003HAYCHUSAMH.
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5. IlpoctaBuTh Bce HeoOxoaumble pasmepbl. Pa3mepbl mmanuii u 0amok
HaboOpa, OIMHAKOBBIX IO JIJTMHE OTCEKa MJIM HECKOJIBKUX OTCEKOB MOKa3bIBAIOTCS
HIDKE€ OCHOBHOM JMHUHU. Pa3mepsl Apyrux KOHCTPYKIMH HPOCTABISIOTCS Ha
YepTEKe.

6. Yka3zatp Bce TONIIUHBI JIUCTOB, pa3Mepbl HA0Opa (OCHOBHOM M PaMHBIH)
C YKa3aHHMEM €0 PacIONIOKEHUsI 110 JJIMHE CYyAHA MO/ IPOJOJIBHBIM Pa3pe30M.

7. OpopmuTts yeptéx B cooTBeTcTBHM € TpeboBanusimu ECKJI.

4.3. PazpaboTka padoyero uepre:ka
CEeKIMH KOPIyca MOPCKOI'0 CyJAHA

Hacrosmmm 3a1anruemM npeycMaTpuBaeTCs:

a) aHAJIU3 YepTekKa CEKIUU, €€ KOHCTPYKTUBHBIX OCOOEHHOCTEN U CBAPHBIX
COCIUHCHUM;

0) pa3paboTka paboyero ueprexa CEKIIMU KOpIyca C y4eTOM €€ TEXHOJIO-
T'UMYECKUX OCOOCHHOCTEH.

Ha ocHoBe aHanu3a yepTeka 3aJJaHHOM CEKIIMU U3JIOKUTH CIICIYIOIINE
BOIIPOCHI:

— ONHKCaHME CUCTEMbI HabOpa KopIyca B palloHE CEKIIUH;

— TIOJIOKEHHE U XapaKTepUCTUKAa Habopa B pailoHE CEKIINH;

— pa3Mep NPAKTUYECKOM MIMAIUU B pAlOHE CEKINH;

— MIOJIOKEHHE CEKITMOHHBIX 1 MOHTAXHBIX CTHIKOB M TIA30B CEKITHI;

— OINMCaHME CBAPHBIX COCIMHEHUN JieTajel CeKIMU U 000CHOBAHUE UX
BBIOOpA;

— BBIOOP MapkuM Marepuajia JeTajied CEKIMH C XapaKTepPUCTHKON ero Me-
XaHMYECKHUX CBOMCTB;

— MpaBuJia yKa3aHUs pa3MepoB JieTajleil U CeKIUM Ha YepTekKe, YCIOBHBIC
o0o3Ha4YeHUss Habopa, €ro CTHIKOB ¢ HAOOPOM CMEXKHBIX CEKITHM.

Pazpabotky pabouero uepTéxa CEKIUM HAJJIC)KUT BBIMOJIHATH B
CJIEIYFOIIEH TTOCIIEI0BATEIILHOCTH.

1. BeiOpate raGapuThl M (GOpMYy CEKUHH C YYETOM KOHCTPYKTHUBHO-
TEXHOJIOTUYECKUX TokazaTteneil. OnpenenuTs palloH pacroyiOKEHUs] CEKIUU B
KOpITyCe, BBIACIUTh CMEKHbBIE KOHCTPYKIIUH.

2. OnpenenuTh pacojaoKeHUE OCHOBHOTO BH/Ia U BCEX CEUCHUM U pa3pe3oB
Ha I10JIe YepTexa

3. YuecTh MOJIOKEHUE CEKIMH OTHOCHUTEIBLHO IIJIOCKOCTEH, OMPEICIIUTh
rabapuTHBIC pa3Mephl CEKIMH U UX CBSA3b C TEXHOJOTUYECKUM 000PYIOBAaHUEM.
B KOHCTpPYKIIUIO TOTKHBI OBITH BBEICHBI )KECTKHE CBSI3U, YTOOBI MMOAHEM CEKITUU
KPaHOM HE BBI3bIBAJI OCTATOYHBIX JAchOpMAaIIHi.

OTHoIIEHNE JUTMHBI CEKIIUU K €€ MUPUHE A0JKHO ObITh B npenenax 1 - 1.5.

4. BeiaenuTh JUCTOBBIE JIETANIU, YKa3aTh HMX pa3Mephl, MOJ0KEHUE CTHIKOB
Y T1a30B, CBSA3b C TAOAPUTHBIMU pa3MepaMU CEKIIUH.
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["aGapuThl CeKIIMM JOTKHBI OBITH COTJIACOBAHBI C pa3MepaMu MPUMEHIEMBIX
JUCTOB, pPa3MEPOM LIMAIMH U APYTUMHU KOHCTPYKTUBHBIMU SJIEMEHTAMHU.

5. I[lonoxkenue u pazmepsl HAOOpPa CEKIMU COTJIACOBATh C KOHCTPYKTUBHBIM
MUIEIb-IIMAHTOYTOM U KOHCTPYKTHUBHBIM YEPTEXKOM Habopa.

6.C yderoM TPHUHATON B CYAOCTPOCHUHM KJIacCU(PHKAIMEH CBapKH
0003HAUNUTh CBapHbIC IIBBI, CTHIKK W mMa3bl. [Ipu BBIOOpPE pacmoiOKeHUs
MOHTa)KHBIX CTHIKOB M TAa30B, OTPAaHMYMBAIOIIMX JAHHYIO CEKIIHIO, CJIETyET
O3HAKOMHTHCS C TIPUHIUIIAMH O0O3HAYCHHUs W pa3OMBKH Ha CEKIUU M OJIOKH,
CXOJ/HBIX C IPOCKTUPYEMBIM CYIHOM.

7. OpopmuTts yeptex, B cooTBeTcTBUU ¢ TpeboBanusmu ECKJI.

8. Hax 0CHOBHO# HaITUCHIO PACIIOIOKHUTH CHICITUPUKAITHIO.

SAK/TIOYEHHUE

[Ip1 BBINOJHEHUH KYpCOBOIO IPOEKTA CTYAEHT H3y4aeT WM HCIOJIb3YET
OCHOBHOM HOPMATUBHBIN JOKYMEHT IO KOHCTPYKLIUA MOPCKUX cyAo0B — [IpaBuina
KJaccu(UKaMyu U MOCTPOMKM MOpPCKUX cynoB, yacTh II "Kopmyc", anbO6omMbl
KOHCTPYKTHUBHBIX ~ MUJEIb-IIIIAHTOYTOB M THIIOBBIX  KOHCTPYKLHH,
KOHCTPYKTUBHBIE U pabouune ueprexu cynoB, OCTo u OCThL.

BrinonHeHne KypcoBOro mnpoekTa CocoOCTBYET MOATOTOBKE CTYAEHTA K
U3YUYEHHUIO  KypCOB  CTPOUTEIbHOM  MEXaHUKM  KOpaljs, TEXHOJIOIMU
CYJOCTPOEHHs, OOLIECYIOBbIE YCTPOMCTBA U CUCTEMBI, IPOEKTUPOBAHUE CYIOB.
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IMTPUJIOKEHUE A

TadonumaA.l
OCHOBHBIE XapAKTEPHCTHKH CYXOTPY3HBIX CY10B
Cyxorpy3Hoe CyaHO

XapakTepuCTUKH 1 5 3 7 5 5 7 8 9 10
JlmnHa, M L |140| 148|143 | 142| 91 | 145|141 | 110|156 | 95
[Iupuna, M B |20,0(21,0/20,5|23,0(14,0(22,0/22,8|14,8(21,8|14,3
Bricora 6opra, M D |12,0|12,6/11,8/14,4| 8,0 |12,3|14,2| 8,6 {129 | 7,1
Ocanka, M d 75,8069 |84(55|79(81|6,2|94 |65
Bonomsmemenue noadoe, T |x103|13,7(16,2/113,2|17,8| 4,6 |16,4/16,9| 6,6 |21,5|6,37
Bonousmeniere x103| 4,6 | 54|44 |59|15|55]|56|22]|10,1] 3,0
IIOPOXKHEM, T
[Tay0Ob1 (KOTMUecTBO) nl | 1 2 1 2 2 1 2 2 2 1
Pacnonoxenue MO | K* |IIp** K Cp** K | K | K | K| K | K
[Iuprna iroKa bl 0,5B
[IupuHa maxThI b2 0,3B
Pamnyc ckysbt Rc 0,9 BBICOTHI IBOMHOTO JHA
Kareropus nonkperuternii | *** | Ice2 | Arc4| Ice3 |Arc4 | Ice2 | Ice3|Arc4|Arc4|Ice3 |Arcd
Paifon skcrutyararmm R1 | R R1 | R2| R1 | R1| R2| R1|R1|R2
IMoxbem nmuHUN THUIIA t |0,25|0,16/0,14/0,17/0,11{0,16/0,16(0,17{0,16 | 0,16

“KopMoBoe pacronoxeHue MaluHHoro otaeienus (MO).
*%
[TpomexyTouHOE, CpeiHEE pacloloKeHNEe MalllnHHOT o oTAeneHus (MO).
ITo IIpaBunam Peructpa.
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TaOnumaA.2

OcHOBHbIE XapaKTEePUCTHKHN HAJTUBHBIX CY/10B

HanmBHoe cynHo

XapakTepUuCTUKHU
1 2 3 4 5 6 7 8 9 |10

Jivna, M L [150|195| 213|174 |215| 165|182 | 208 | 188 | 214
Mupuna, M B |21,0/27,0/32,0/23,4|31,0123,0|24,3|28,2|25,8 31,0
Bricora 6opTa, M D |11,2|14,2]15,2|12,5/15,5(12,4|13,8|14,2|13,7|15,4
Ocanka, M d | 80/105(11,0| 9,0 |11,3| 9,5 |10,5|/11,0(10,7|11,6
Bogousmemenue nmoixoe, T|x103|20,7|45,3|61,5|30,1|61,8({29,6(38,1|52,9|39,7|62,6
Bonousmemenune

x103| 6,9 |15,1/20,5/10,0{20,6| 9,9 (12,7|17,6|12,6 /17,8
MOPOKHEM, T
[IpononbHbIe IEPEOOPKU n2 | 2 2 2 2 2 2 2 2 2 2
Pacnonoxenue MO K* K| K] K|K|K|K]|]K|K|K
IupuHa maxThel b2 0,3B
Pamuyc ckynbl Rc 0,9 BBICOTHI IBOWHOIO JIHA
Kareropus mogkperutenuit [*** |lce2 |Arcd|lce3 |Arc4|lIce2 | Ice3 |Arcd|lIce3 |Ice2 |Arcd
Paiion skcrmyatanuu *** 'R1 | R2| R1|R2| R1 | R1|R2|R1|R1|R2

“KopMoBoe pacnonoxeHue MauHHoro otaenenus (MO).
[TpomesxyTouHOE, CpeiHee pacloyiokeHue MauHHoro otnenenus (MO).
*kk.
ITo IIpaBunam Perucrpa.
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TaonumaA.3

OcHoOBHbBIE XapaKTePUCTUKU HABAJIOYHBIX CYyA0B

XapakTepuCTUKH Hanaiowioe cyHo

1 2 3 4 5 6 7 8 9 | 10
JlimuHa, M L [215|186|180 172|181 (190|178 | 204 | 189 | 201
[Iupuna, M B |31,0(27,6]28,0|22,8|20,5(29,5|23,4|28,5(27,2|31,8
Ocajxka, M d (11,0/10,0(11,2|9,1 | 9,4 |12,3|10,2|12,4|10,0(12,3
Beicora 6opra, M D |16,0{15,6/16,0(13,6|14,4|16,8(14,6|15,9|15,6|16,9
Bomommemnenue momuoe, T |x103(58,7|41,1|45,2 (28,6 36,1 (54,6 |34,0|57,7|45,4|64,7
Bonousmenerne x103/19,6(13,7|15,1| 9,5 |12,0|18,2|11,3|19,2 12,2 | 16,8
MIOPOXKHEM, T
[NamyOsI (KOMMUYECTBO) nli| 1 1 1 1 1 1 1 1 1 1
Pacnonoxenune MO | K*¥ | K K K K K K K K K
[ IupuHa JiroKa bl (0,4B|0,5B|0,4B|0,5B(0,4B|0,5B|0,4B|0,5B|0,5B|0,5B
[InprHa maxThI b2 0,25B
Pannyc ckysbt Rc 0,9 BBICOTHI TIBOMHOTO JHA
[NoanamyOHas icTepHa Ho 0,25B
CkyrnoBast IIUCTepHA Hc 0,3D
OTcTOsIHUE ITUCTEPHBI h3 0,35D
Kareropus nonkperuiennit *** | lce2 |Arcd|Ice3 |Arcd|lce2 | Ice3 |Arcd| Ice3 | Ice2 |Arcd
Paifon skcrutyararmm ***  R1|R2| R1| R2Z| R1| R1|R2| R1|R1|R2

*.
KopmoBoe pacnionokenue mamnHHoro otaenexus (MO).
*%
[TpomexyTouHOE, CpeiHEE pacloioKeHe MalllnHHOT o otAeneHus (MO).

*kk.
ITo ITpaBunam Peructpa.
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HPUJIOKEHUE B

O®OPMJIEHUE YEPTEKEN
TaonumaB.1
OcHoBHAasi HAANUCH YePTexKA
185
7y 10 23 15 10 70 50
)
fumep. Macea | Macwmad |
% Mas| Muem| N gokyM. | Mognuce | Jama
,_,”j Pasapab, 5 17 18 bl
E MMpob.
Mex. woH. fucm NucmoB )
20
Hop. koH. ad
1 | ¥mé
TaonumaB.2
DopMaThI JIUCTOB
o~ < N
Pasmep opmara = 5N = 5N 3 X =x A x
N N N N X o) o) X —
X X X X — X X — X
[e) (e — — e S — Vo) —
— N o <t =) I <t S <t
N <t \O [ole) — <t 0 — 0
A4 A3 A2 Al A0
HaumenoBanwe 11) | (12) 13) | (14) | (15 22) | (24 (25) (44)
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HNPUJIOKEHUE I

CITPABOYHASA UHO®OPMALIUA

Taonumall.l
MexaHnuyeckue cBoiicTBa cygocTpouTeabHbIX crajeil no FOCT 5521-86
E g = & § s YnapHad Bia3- | 3arul go 1807 SO
= 23 | = o T o | Kocth ofpasiia | (mHaMerp o g E
Mapka | g 2 e oo % E 5 E % .o | © OCTPbIM HaZl- |  OIPaBKH B EE‘ =
cram | Eof | S | S 2 S & § | pesommpH 7OJLIX OT & on
g H . | B F S & " 6 E'x
B 0 E o £ 5 |TemmepaType®, | -TOMMHHDI SEé
= E o B o - a,, KIM/cu? CTAIH) w2
CyIoCTpOUTENbHASA CTAb HOPMAJIbHOH [MPOYHOCTH
BCt3cm2 | 4-60 240 380-470 | 21-23 - 0,5 A
BCt3cr4d | 5-25 240 380-470 26 2.8 0,5 B
C 4-30 240 410-500 24 2.8 2 pl
CyOCTPOHTENbHAA CTallb MOBBIIIEHHOH MPOYHOCTH
09172 4-30 300 450 21 32 2 A32, 132, E32
0912C | 32-60 300 450 21 32 2 A32 J132, E32
10I2C1JI| 4-32 350 500-700 21 35 2 A3e, 136, E30
10XCHA | 4-32 400 540-700 19 37 2 A40, 140, E40
*gareropud B, A32, A36, A40 T=0C
T J132, 136, 140 T=-20°C
E, E32, E36, E40 T=-40°C
Taonumall2
Tunopa3smepsbl JJMCTOBOM cTAJN
| BCriem2 BCTIerH | € | 09r2. 08T 2¢" | 10T2C1 T, 10T C1T-40. 10X CHT
IIHpiHa micta
14000 Té00or | 20000 | 2400 | 1600 | 20008 | 24008 | 1600 20000 | 24000 | 3200 | 1600 | 20048 | 2400 | 3200 Taokh [ 20000 | 2400 3200
3 e e T T e T T
5
53 o
— 2 -
o | © ) £ [ )
10 -
Ll el S| & 2| 3
12 2 18| 2% &
13 - ® AN I
19 2| 2| ¢ g S &
LS = T2 3 _ |3 g 3 g
16 = = | = |22 3 =
17 g BERE g Z s E
E 3 & = = g
19 o
20
2
26
28
30
32
34
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Taonuuall3d

TeopeTnyeckue 3JieMeHTbI COCTABHBIX CBAPHBIX Npoduei

TaBps! cTanbHbIe cCBapHBIE 11 MOpCKUX cynoB, OH 9-594-68

Pa3mepsl, MM CrnpaBOYHBIC BEIUYHNHBI
Ne s1. |Fo. 10%, Teop. mac- lo. 10%. | Zo. 101, W%, 10, Wc;, 10,
opod. |h, mm |S, MM |b, MM » '|calmor.m, 4 M°Opu | M’ IpH
MM v KT M MM fop.n=fu| fop.m=cc
8 80 4 40 6 5,6 4,396 42,45 5,84 22,6 28,1
10 100 4 50 6 7 5,495 81,5 7,27 35,6 43,8
12 120 4 60 6 8,4 6,595 139,2 8,7 51,5 62,9
14 140 4 80 6 10,4 8,164 229,2 10,4 73,5 88,9
16a | 160 4 80 6 11,2 8,792 325,3 11,6 92,4 112
166 | 160 5 100 | 8 16 12,56 452,8 12,2 146 172
18a | 180 4 100 | 8 15,2 11,93 529 13,9 162 188
186 | 180 5 100 | 10 19 14,81 670,5 14 202 236
20a | 200 5 100 | 8 18 14,13 813,9 14,6 186 228
206 | 200 6 100 | 10 22 17,18 1001 14,8 234 282
22a | 220 5 100 | 10 21 16,4 1137 16,5 205 250
226 | 220 6 120 | 12 27,6 21,55 1459 17 356 417
25a | 250 6 120 | 12 29,4 22,96 2042 18,9 413 489
256 | 250 8 140 | 14 | 39,6 30,89 2768 19 557 655
28a | 280 7 120 | 12 34 26,55 3050 20,2 483 589
286 | 280 8 140 | 14 42 32,76 3722 20,8 636 756
32a | 320 8 140 | 14 | 45,2 35,26 5280 28,2 743 906
326 | 320 10 180 | 14 57,2 449 6661 28,3 957 1160
328 | 320 8 160 | 16 51,2 39,98 5797 24,4 932 1099
36a | 360 8 160 | 16 54,4 42,43 7901 26,8 952 1154
366 | 360 10 200 | 14 64 50,24 9395 26,2 1200 1450
40a | 400 10 180 | 14 65,2 51,18 11960 28 1250 1550
406 | 400 12 220 | 16 83,2 65,31 15180 28,8 1690 2060
45a | 450 10 200 | 14 73 57,3 16880 31,4 1570 1940
456 | 450 14 250 | 18 100 84,78 26000 32,2 2440 2990
50a | 500 12 220 | 16 95,2 74,81 28180 34,5 2230 2790
506 | 500 14 250 | 18 115 89,7 32960 | 451 2781 3342
56a | 560 14 250 | 18 | 1234 96,87 44370 38,5 3180 4000
566 | 560 16 300 | 20 | 1498 116,8 53637 39,6 4122 5070
63a | 630 14 300 | 20 | 1482 116,3 66880 | 44,7 4620 5650
636 | 630 18 360 | 22 | 192,6 151,2 87050 | 449 6080 7430
71la | 710 16 360 | 22 | 1928 186,8 | 110200 | 50,5 6860 8340
716 | 710 20 400 | 24 238 175,2 | 136800 | 50,3 8300 10170
80a | 800 18 360 | 22 | 223.2 175,2 | 163000 | 54,6 8140 1022
806 | 800 22 450 | 26 293 230 213700 | 56,5 11500 | 14130

Fo - Ilnomanp cedenus TaBpa 6€3 MPUCOSAMHEHHOTO MOSCKA
|0 - MoMeHT nHepIUH TUIOIIAId CEUeHHUs TaBpa 0e3 MPUCOSTUMHEHHOTO MOsCKa
& ["WO0 - MHHUMAIBHBII MOMEHT CONPOTHUBJICHMS IJIOLAAN CEYEHUS TaBpa IIpHU pa-
BEHCTBE IUIOIAACH CEUeHHS MPHCOSTNHEHHOTO CBOOOTHOTO MOSICKa
_ W... - MUHUMaTbHBI MOMEHT COTIPOTHBIICHUS TUTOIIAAN CEUCHUS TaBpa MpH IJI0-
S IIa/Id CEYCHUs MIPUCOSANHEHHOTO TIOSICKa PABHOI ...
Z0 - Koopaunata LT mutomanu ceuenus TaBpa 6€3 MpUCOSAUHEHHOTO MOsCKa
o, fop.mm - [Tnomaau cBOGOTHOTO U MPUCOEAMHEHHOTO MOsICKA
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Taonumumal.4

Teopernueckue 3j1eMeHTHI Ipoduiieii ¢ yca10BHbIM nosickoM 600%(10;15) mm

CBapHbLIX KOHCprKIII/Iﬁ CTaJIb HOJIOCOﬁyJILﬁOBaH HECUMMETPpUYHasA

DeMeHTHl OJJHOTO MPOoduIIs

DneMeHTH TPOQHIIS C TOICKOM

HE R EAr I A D
g |Seliali5 | D|aF|Esdzin |2y |f:
2|5 |5%5% ¢ |23|53|8587158% |8 |53

g|FeE |22 |2F127|7E|Fe |28 |F
S |50 |16 | 4 2,87 |696 | 3,13 | 62,87 44 9 10
6 [60 |19 | 5 4,27 15 | 3,74 | 64,27 87 15 10
7 70 |21 | 5 506 | 24,1 | 44 | 65,06 137 20 10
8 [80 |22 | 5 5,84 [36,23 | 5,07 | 65,84 202 25 10
9 |90 | 24 |55 | 7,03 | 556 |565 | 67,03 295 33 10
10 (100 | 26 | 6 8,63 |[85,22 | 6,29 | 68,83 434 45 10
12 {120 | 30 | 6,5 | 11,15 | 158 | 7,55 | 71,15 767 68 10
14a (140 | 33 | 7 | 14,05 | 274 | 8,82 | 74,05 1275 100 10
146 {140 | 35 | 9 | 16,85 | 321 | 8,55 | 76,85 1398 112 10
l6a |160 | 36 | 8 | 17,96 | 468 | 9,95 | 108 | 2200/198 | 147/141 | 15/10,
166 {160 | 38 | 10 | 21,16 | 527 | 9,75 | 11,16 | 2434/219 | 165/150 | 15,/10,
18a (180 | 40 | 9 22,2 | 724 |11,15| 112,2 | 3280/280 | 200/180 | 15,/10,
186 ({180 | 42 | 11 | 25,8 | 837 [10,81 | 115,8 | 3530/313 | 218/200 | 15,/10,
20a {200 | 44 | 10 | 27,36 | 1078 | 12,4 | 117,4 4730 268 15
200 {200 | 46 | 12 | 31,36 | 1265 [12,06 | 121,4 5110 296 15
22a (220 | 48 | 11 | 32,82 | 1611 | 13,5 | 1228 6500 343 15
226|220 | 50 | 13 | 37,22 | 1795 | 13,2 | 127,2 6930 372 15
24a | 240 | 52 | 12 | 38,75 | 2232 | 14,7 | 128,8 8722 434 15
240 | 240 | 54 | 14 | 44,56 | 2542 | 14,35 | 133,6 9250 466 15
27a | 270 | 55 | 12 | 43,82 | 3265 | 16,6 | 183,8 12180 552 15
276 | 270 | 57 | 14 | 49,22 | 3215 | 16,3 | 169,2 12780 588 15
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3HadeHUE BCIIOMOTATCILHOIO 3HaKa

N300paxkenue

Ycuiaenue mBa CHITH

[IToB npepBIBUCTHIN UM TOUYECUHBIN C LETHBIM
pPacoIOKEHUEM

[IIoB mpepbIBUCTHIN UM TOUYEUHBIN C IAXMATHBIM PACIION0KEHUEM

[IIoB o 3aMKHYTOM JIMHUU

[IloB mo HE3aMKHYTOM JTUHUU

[Tpou3BoUTH CBapKy BPYUHYIO 3JIEKTPOIYTOBYIO

[Tpou3BoauTh CBapKy B Cpejie 3alIUTHOIO T'a3a [oJlyaBTOMaTHye-
CKYIO

IIpon3BOIUTE CBAPKY aBTOMATHYECKYIO
o (uirocom

Karer CBApHOIo MmBa

EEEHUTMLE
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