KpaTKknin KOHCNEeKT feKuMn no AUCUmninHe

KoHcTpyKUMA Kopnyca cyaoB



BBEOEHUE

3HaHUs KOHCTPYKLMH KOpIyca Cy/JHA U NMPUHUUIIOB UX MPOEKTUPOBAHUS SBIISIIOTCA
OCHOBHBIMHM ISl MH)KeHepa-kopabiectpoutens. KoHeuHo, He0OX0AUMbIE 3HAHUS 3aBUCAT OT
MecTa paboThl HHXKeHepa. Tak, 3aBoJICKOI MHXKeHep (MacTep, CTPOUTENb, TEXHOJIOT) A0KEH
Oosee neTanpHO pa3dUpaTbcs B BOMPOCAX TEXHOJOTHHM IOCTPOIMKH, 3HATH OCOOEHHOCTH
MarepuanoB. MHxXeHep- KOHCTPYKTOp JODKEH UWMETh HAaBBIKM IPOCKTUPOBAHUS U
KOHCTpyHpoBaHus. HkeHnep-uccnenoBareinb 00s13aH YMETh aHAJIM3UPOBATh CYILIECTBYIOIIHNE
KOHCTPYKIIMUA U MX PabOTy B pa3HbIX SKCIUTYyaTAllMOHHBIX YCIOBHUSAX (Ha OCHOBE 3HAHWM, B
MIEPBYIO OYepellb, CTPOUTEIHLHON MEXaHUKU Kopalisi), yMeTh 00001aTh pe3yIbTaThl aHAIN3A,
a caMoe TJIaBHOE — CTPEMUTHCS TBOPUECKH MBICIIUTHU U300pETaTh.

Cnenyer OTMETHUTh, YTO B HACTOSIIEE BpPEMs B OTEUYECTBEHHOM CYJIOCTPOCHUHU
Ha0JII0/1aeTCs MMOCTEIICHHOE U3MEHEHNUE OPTaHU3alluN M TEXHOJIOTUN TIPOSKTUPOBAHUS CYIOB.
Panpiie nmpoekTHpoBaHME W MOCTPOMKAa CYAOB Pa3AeisINCh KaK «BO BpPEMEHH» (CHayana
TIOJTHBIA pabOYHil IPOEKT, a 3aT€M MOCTPOIKA), TAK U «B MPOCTPAHCTBE» (MPOECKTUPOBAHUE —
B LIKbB, mocTtpoiika — Ha 3aBojaax). B moysiHONW Mepe Takoil MOaX0J BO3MOXKEH TOJIBKO TpH
CEpUMHON MOCTPOMKE CYJOB M OTJIAKEHHOW CHCTEME LEHTPAJIM30BAHHOIO IUIAHUPOBAHUA U
YIPABIICHHUS.

[Ipu Takoii cucteme opranuzanuu padoT KOHCTPYKTOPCKHUE M TEXHOJIOTUUECKHE OI0pO
3aBOJIOB 3aHUMAIOTCS afantauueld paboueir noxkymenrtauuu, co3ganHod B LKb,
OCOOCHHOCTSIM COOCTBEHHOTO IPOM3BOJICTBA. MHKEHEpaM MPUXOAUTCS BBITOJHATH MHOTO
«PYTHUHHOI1» pabOTHI MO MpPaBKE YepTEkKEH U TEXMPOIIECCOB, YTO 3a4aCTyI0 COIPOBOXKIAETCS
omuOkamu. [lpu 3TOM 3aBOACKHE CIELUATUCTHI, HAXOASICh B 3aBUCHUMOM IIOJIOKECHUH,
BBIHYXeHbI cornacoBeiBaTh ¢ L[Kb mr00yro Menoub, MpakTUYECKH JIETKO peliaeMyro Ha
OCHOBE ormbITa MactepoB [1]. B pesynapTaTte y mMacTepoB BO3HUKAET COOJa3H BBIIOIHATH
paboThl, HE MOXKHUIASACh OKOHYATENBHOM IOJHON paboyeil MOKyMEHTallud, YTO MOXKET
MPUBECTH K TIOTEpe KadecTBa miM Opaky. OIHAKO B HACTOSIIEE BpeMsl BCE MOHUMAIOT, UTO
TakK OBITh HE JIOJKHO, TOITOMY CUTYaIlUsl MEHSETCSI.

B coBpemeHHOM OBICTPO MEHSIONMIEMCS MHUPE TPU JKECTKOM KOHKYPEHIIUU
CYyIOCTPOUTEIbHBIC TMPENNPHUITHS CO3JAI0T WM PACHIUPSIOT COOCTBEHHBIE

WHXEHEpPHBIE LIEHTPbl, KOTOPbIE MOTYT CaMOCTOATEIbHO pa3padaThiBaThb TEXHUYECKHE U
pabourie MPOEKThl CYA0B, TEXHOJIOTHYECKHE MPOILECCHI, CPa3y YUMUTHIBAIOLINE KOHKPETHbHIE
0cOOEHHOCTH 3aBojia. B pe3ynbrare CHIKAeTCs O0bEM JTOKYMEHTALMH, YCKOpseTcs eé
COINIACOBAaHUE, YMEHBIIAIOTCS CPOKH M CTOMMOCTb IIPOEKTHBIX paboT. bonee Toro, nMmeercs
BO3MOKHOCTh HAauWHaTh pabOThl, CBsA3aHHBIE C IOCTPOMKOM CyAHA, MNapaieIbHO C
MPOEKTHBIMU paboTaMu. DTO TMO3BOJSET 3aBOJy OBbITh 0oJieeé KOHKYPEHTOCHOCOOHBIM H
HE3aBHCHMBIM B OCBOEHUHU HOBOM IPOAYKLIHH.

B »Tux ycioBusix TpeOOBaHMS K COBPEMEHHOMY HH)KEHEpY-KOpalie- CTPOMTEIIO
noBplatoTcs. OH JOJDKEH MMETh HaBBIKM TBOPUYECKOIO MBILUICHHUS, 3HAHMUS CTAaHAAPTOB M
MpaBWJI MPOEKTHUPOBAHUS U MOCTPOMKHU CYJOB HE3aBUCHMO OT MecTa paboThl — B LIEXY, B
KOHCTPYKTOPCKOM ~ JINOO  TEXHOJIOTMYECKOM  OTJelle, B  HAy4YHO-HCCIEI0BAaTEIbCKON
OpraHu3aIMH.

IIpoekTupoBaHre KOHCTPYKLHUH KOpIlyca CyqHA IPOM3BOAMTCA Ha JTame, Korjaa
TEXHUYECKOE 33JaHHE U TPOEKTHBbIE MPOpPabOTKU MPEeNONpeaeNnin KIacC U apXUTEKTYpHO-
KOHCTPYKTUBHBIM THI Cy/IHA, €ro TIJIaBHbIe pa3MmepeHus U (opMmy 00BOmOB, oOIIEe
pacrojoKeHUe U HKCIUTyaTallMOHHbIE XapakTepucTUKU. [Ipu Takux OCTaTOYHO UYETKUX
OTPaHUYEHUSX MPOEKTUPOBAHHE KOHCTPYKIMHA oOjeryaercss TeM, UTO YyMEHBIIAeTCs
KOJMYECTBO OCHOBHBIX KPUTEPUEB MIPOECKTUPOBAHMS U BAPUAHTOB BO3MOXKHBIX KOHCTPYKITHI.
B GonbmmHCTBE CllydaeB OMPEEISIOMIUME SBIISIOTCS KPUTEPUH, CBS3aHHBIE C MPOYHOCTHIO
KOHCTPYKIIHH.

Cy1ecTBYIOT ABa OCHOBHBIX METOJA MPOEKTUPOBAHUS KOpITyca Cy[HA: PACUETHBINA U
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10 MIPpaBUIIAM KIIaCCU()UKAIIMOHHBIX OOIECTB.

[IpoektupoBanue OOJBIIMHCTBA KOHCTPYKUUH TpPa¥JTaHCKUX CYIOB  MOXHO
BBINOJIHUT, OCHOBBIBAsICh TOJILKO Ha MpaBWiIaX KiaccU(pUKAIMOHHBIX 00mecTB (B Poccun —
ITpaBuaa PMPC [13]) — coOmoaeHHs STHX MPaBUI OOBIYHO JOCTATOYHO JJIS OJHO3HAYHOI'O
OIIpeIeNIEHUs pa3MEPOB KOHCTPYKIIMM.

PacuérHbliii MeTO, OCHOBaHHBIM HAa MMPUMEHEHUHU METOJOB CTPOUTEIIBHOW MEXaHUKU
KOpalJis, TO3BOJSET CcO37aBaTh Oojiee palMOHAJbHBIE M  COBEPIICHHBIC, HHOIIA
HECTaHJapTHbIE KOHCTPYKIMKU. OHAKO MpU JII0OOM METOJIE MPOSKTUPOBAHUS CYIHO TOJIAKHO
coorBeTcTBOBaTh [IpaBmiiam Perucrpa, mo3TOMy CIPOEKTHPOBAHHBIE PACYETHBIM METOIOM
CyJIOBbIE KOHCTPYKLIMH CJIEAyeT MpOBepsATh Ha uX coorBercTBUe IlpaBunmam. Moxer
OKa3aTbCs, YTO CIPOEKTUPOBAHHAs KOHCTPYKLHS HE  YAOBJIETBOPSAET HEKOTOPBIM
TpeboBanusM [IpaBun. B atom ciyaae PMPC moker J0mycTUTh TpUMEHEHHE KOHCTPYKITUH,
ecl pacu€Thl yOSIUTEIHLHO MOKAXKYT €€ TOCTATOYHYIO HAAEKHOCTh H O€30MacHOCTb.



1. OBLUME NPUHLMMNbI U NPABUNA MPOEKTUPOBAHUA
KOHCTPYKUUN KOPIMYCA MOPCKOIo CYOHA

1.1. NpuHUKUNBLI HOpMUPOBaHUA NPOYHOCTKU B NpaBunax
Mopckoro Peructpa Cyaoxoacrea

[Ipo4HOCTH KOHCTPYKIMN CYJHA SBJIAECTCS KOMIUIEKCHBIM ITOHATHUEM, BKIIOYAIOIINM, B
IIEPBYIO 0YEpEb, CIIOCOOHOCTh UX COIPOTUBIATHCS YCTAIOCTHBIM PA3pyLIEHUSIM (TpELMHAM )
OT TMEPEeMEHHbIX HAarpy30K M pa3pylIEHUSIM OT OSKCTPEMalbHBIX HAarpy3ok (pa3pbiBam,
IUTACTUYECKUM JAe(opMaIisM U MOTEePSM YCTOMYMBOCTH CBSI3€H C HApYIIEHHEM UX (HOPMBI).
[Toatomy IlpaBuna Peructpa ycraHaBiIMBarOT HOpMaTUBHbIE TpeOOBaHMS K KOPIYCY CYAHA,
UCXOJS U3 ABYX OCHOBHBIX KPUTEPHUEB: YCTAJOCTHOM U MpeesIbHOM TPOYHOCTH.

OCHOBHBIMU IPUYUHAMH YCTAIOCTHBIX TPEIIVH SBIISIOTCSA:

— KOHIIEHTpalusi HanpsoKeHUlM, O0cOoOEHHO — pacTAruBalOIIUX  (MEPBOMPUUMHON
KOTOPOU SIBJISIFOTCSI HEJIOCTATOUYHO KAYECTBEHHO CIPOSKTHUPOBAHHBIE Y3JIbI, UMEIOIINE PE3KUE
W3MEHEHHUS CeYCHUH — KECTKHUE TOUKH);

— HCEA0CTaTO4YHasdA INIACTHYHOCTD U BA3KOCTD, a TAKXKE I[C(l)CKTI)I MaTepuraa,

— OCTaTOYHbIE CBapOYHbIC HANpSKEHUS, Je(PEKThl CBapHBIX IIBOB U JApyrue
TEXHOJIOTUYECKUE 1e(EKTHI.

CnoxHocTh yuéra yCTaJOCTH HPU HOPMHUPOBAHMM IPOYHOCTHU, a TAKKE
IIPOEKTUPOBAHUM KOHCTPYKLIUK COCTOUT B TOM, YTO OHA 3aBUCHT:

— OT TPYAHO  MpPEICKAa3yeMbIX  OKCIUIyaTallMOHHBIX  HArpy3ok  (0coOeHHO
BUOPALIMOHHBIX U YAAPHBIX);
— Ka4ecTBa MPOEKTUPOBAHMS MEJIKUX Y3JIOB (@ 3TO y)K€ BO MHOTOM 3aBHUCHUT OT OIIbITA

KOHCTPYKTOpa, T.K. perjaMeHtupoBaTb B IlpaBuiax Bce pa3HOOOpa3ve BO3MOXKHBIX
KOHCTPYKTUBHBIX PEIIEHUI MPAaKTUYECKU HEBO3MOXKHO U HE UMEET CMBICIIA);




— KayecTBa MaTepHalla U TEXHOJOTMHM H3TOTOBJICHUS (3TH OCOOEHHOCTH CIIOYKHO
YUYE€CTb IIPOEKTAaHTY U HEBO3MOXKHO B IIOJIHOM 00bEMe 0Tpa3uTh B [IpaBuiax).

V4uér npenenbHON NMPOYHOCTH IPU NPOEKTUPOBAHMM KOHCTPYKLUMH IpeACTaBIsIeT
coboii emé Oosiee CIOXKHYIO TpobiemMy. Bo-mepBbix, CymecTByeT O0IbIIOe pazHOoOOpasue
HKCTPEMAJIbHBIX BHEIIHUX CHJ, KaK XOpOILIO ONpPENeNIEHHBIX (HAampuMmep, CTaTUYEeCKOoe
JaBJIeHHE BOJBI Ha TIEpeOOPKY MPHU 3aTOINICHUH OTCEKa), TaK U TeX, KOTOPbIE HE MOTYT OBITh
YUTEHbl IPU HPOEKTHUPOBAHUU B IOJHOW Mepe (Hampumep, yAapbl NPU CTOJIKHOBEHUSX,
B3PBIBBI, BOJIHOBBIC HATPY3KU B pallOHE yparaHOB UCKITIOUUTEILHON CHIIbI, BOJHBI-YOUNIIBI).

Bo-BTOpBIX, IpU SKCTpEeMalbHBIX HArpy3kax MPOMCXOIUT HEIMHEHHOEe IOBEJEHHE
KOHCTPYKLHUH, KOTOpPOE€ TPYAHO CMOJEIUPOBaTh (B YACTHOCTH, YIPYTO-IUIACTHYECKHE
nedopmanuy, noTepss yCTOWYMBOCTH M T.II., CWJIBHO 3aBUCSIIUE K TOMY € OT JAWHAMHKH
HarpyXeHus, HaJIW4MA TPEeUMH U Jpyrux QaxrtopoB). Emé TpyaHee npencraBuTh
COOTBETCTBYIOILI[IE HOPMATHUBHbIE TpeOOBaHMS B BHJE OOOOLIEHHBIX (DOPMYJ, HMEIOIIHUX
yéTkuid puznyeckuii cMpIct. [1o 3Toi MprUYuHE HEKOTOPBIE KIACCH(PUKAIIMOHHBIE OOIIECTBA B
KOMIUIEKCE C HOPMAaTMBHBIMM IIpaBUJIaMHU BBEIM B HPAKTUKY IPOEKTHPOBAHUS
HCIOJIb30BAaHNE CHELMAIbHBIX MPOTrPaMMHBIX KOMILJIEKCOB, IMO3BOJISIOIIMX MOJEINPOBATH
HeJIMHEIHOEe MOBeIeHUEe KOHCTPYKIMM ¢ IPUMEHEHHUEM METO/1a KOHEUHBIX 3JIEMEHTOB.

Bcé MHOrooOpasue ycinoBuil 3KCIUTyaTalluM CYAOBBIX KOHCTPYKLIMH COCPEIOTOUYEHO B
[IpaBunax Perucrtpa B Buae MpocThIX (OpMyJ, KOTOpbIE MPEICTAaBISAIOT OrpaHUYEHHs Ha
napaMeTpsl CBs3eW (TOJNIIMH, XapaKTEPUCTHUK CEUeHUil Oalok M T.I1.) B BUAE (QYHKIHH OT
YCJIOBHBIX BHEIIHUX CHUJI (pacu€THBIX HArpy30K) M YCIOBHBIX O€30MAaCHBIX BHYTPEHHUX CHJI
(TomyckaeMbIX HaIlpsHKEHUM, ONpeiesieMbIX KaK 4yacThb Npejiesia TEKYYECTH MaTepHraa).

MoxeT BO3HHUKHYTb BOIPOC: Kak € MOXHO mojaraTbcst Ha [IpaBuia u ObITh
YBEPEHHbIM B HAJEKHOCTU CIPOEKTUPOBAHHBIX KOHCTPYKIIMM, €CIM OHM OCHOBAaHbI Ha
IPUMEHEHUH YCJIOBHBIX HArpy30K (MEHBUIMX, Y€M pPEaJbHO BO3MOXKHBIE 3KCTpEeMajIbHbIE
Harpys3Kku), He MOJEJIUPYIOT OCOOEHHOCTH PEAJILHOT0, HETMHEHHOTO MOBEACHUSI KOHCTPYKLIMM
u 1.1.7 IIpexae yeM OTBETUTh Ha 3TOT BOINPOC, HAIOMHUM, YTO «aOCOIOTHYIO TapaHTHIO
MOJKET JaTh TOJIBKO CTPAXOBOU MOJIUCH".

TpeboBanust IlpaBun Perucrpa mnosiyueHbl Ha OCHOBE MHOTOJIETHETO OIBITA
SKCIUTyaTallid CyJI0B, a TaK)K€ MHOTOYHMCIEHHBIX SKCIIEPUMEHTAIBHBIX MHCCIIEI0BaHUM,
IIPOBOAMMBIX Hay4YHO-HCCIIEN0BATEIBCKUMHI OPraHU3aALUSAMH.

Panbiie 310 06061menue onbita 0610 oopmieHo B [IpaBuiax kinaccupuKamOHHBIX
o0mecTB B BUAE TAaONMYHBIX JAHHBIX W (QOPMYJ, KOTOpbIE ONPENENsUIM 3aBUCHUMOCTb
pa3MepoB CBsI3€H, B OCHOBHOM, OT IVIABHBIX pa3MEpEeHUH CyaHa. TakoW MOAXOJ IO3BOJISI
OYEHB JIETKO ONPEIEIIATh pa3Mepbl KOHCTPYKLIUN CyZI0B, HO 3TH KOHCTPYKIIMH HE OTJINYAIINChH
0oibIMM pazHooOpasuem. [lo Mepe pa3BuUTHS HOBBIX THUIIOB CyJOB CTaHOBHJIACh BCE Ooiee
OYEBHIHOM HEOOXOAUMOCTh MpUAaHus 3aBUcUMOCTAM [IpaBui sBHOTO prusnueckoro cmeicia.

B coBpemenneix IIpaBwiax Perucrpa pa3mepbl KOHCTPYKLMH Ha3HAa4yarTCs B
COOTBETCTBHUH C TPEOOBAHUSIMHU, KOTOPbIE SIBHO CBS3aHbI C YCIOBUSMH MX HKCIUTyaTaI[lH:

1) mecTHOI M3rHGHO# MPOYHOCTH (HAa PAaCUETHBIE HATPY3KH, KOTOPHIEPACCMOTPEHBI B
noapasnene 1.5);

2) MecTHO#1 CIBUTOBOI1 MPOYHOCTH (I PAMHBIX CBSA3€H);

3) obuieit mpoyHOCTH KOpIyca (OmpeenseMoii u3 pacuéTa SKBUBAJIEHTHOTO Opyca,
PacCMOTPEHHOTO B pasjene 7);

4) YCTOWYMBOCTH CBSI3CH OT CKMMAIONIMX YCHIUH (cM. oapasen 1.8);
5) JIOCTAaTOYHOTO 3araca Ha KOPPO3UOHHBIN U3HOC;

6) Haa&KHOCTH TIPH BO3AEHCTBUM PA3IMUHBIX HEHOPMHPYEMBIX HATPY30K (YAapoB O
IJIaBaloIIMe MpeIMeThl, NaJeHUs Ipy3a, MOCAJKH Ha MeNb U T.I.), ONbITa AKCIUTyaTalluu U
MOCTPOMKH Cy/10B (KpUTEPUIl MUHUMAJIbHBIX TOJIIUH).
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1.2. Bbi6op wnauuun. PasmeweHne nepe6opok n pasmepsl
rpy3oBbIX NIIOKOB

Inanueil Ha3bIBAaeTCSl pacCTOSIHUE MEXIy OaimkamMu ocHOBHOro Habopa. [IpaBuinamu
Peructpa omnpezensiercs Tak Ha3bIBaeMasi HOpMaJIbHAsI IIMALIUS do, M:

ao =0,002L +0,48.

@aKTUYECKYIO MTAINIO CIEAYEeT MPUHUMATh TAKUM 00pa3oM, YTOOBI OHA OTIMYAIACh
0T HOpMaJIbHOU He 6osee yeM Ha 25 %. llInanus He nomwkHa ObITH Oonbiie 1 M. B goprnuke u
axTepruKe HIrmanus He noibkHa npesbimaTth 0,6 M, aB HocoBoi vactu (10 0,2L ot HOCOBOTO
neprnenaukyispa) — 0,7 m (1.1.3).

OntuManbHas INamys, Ipyu KOTOpoi oOecrieynBaeTcsi HeOOIBIION BeC KOHCTPYKLIUU
U MUHHMYM 3aTpaT Ha e HM3rOTOBJCHHME, OOBIMHO MpeBbImIaeT ao npumepHo Ha 10 %.
XKenaTenpHO OKPYIIIATH IIMAIMIO IO COTEH MUAJUTIMETPOB.

[Tpu BBIOOpE MIMALIMKU CIIEAYET YYUTHIBATh pa3Mepbl TPIOMOB U JAPYIHX IMOMEIICHHI, B
npesenax KOTOPBIX HIMAaIus He MEHSETCSI.

PaccrositHue Mexay MONEpeUHbIMH pPaMHBIMH JJIEMEHTaMH HaOopa, Kak IPaBHIIO,
KpatHO mimanuu. [Ipu cMemaHHOW WM MPOAOJBHOM cucTeMe Habopa Kopryca CyJIHa
paccrossHHEe MEXAYy ¢uiopaMd M OMMCaMu OOBIYHO COCTaBJISICT: [UIS CYXOrPY3HBIX (U
AQHAJIOTHYHBIX UM IO yCJIOBUSAM SKCIUTyaTalliu) CYAOBTPU-UETHIPE, /U HABAJOYHUKOB — JBE,
a JUIsSl TAHKEPOB — YETHIPE IITIAIHH.

[Ipu BBIOOpE MIMAMK HEKOTOPBIX CYAOB CIEIyeT YYUTHIBATh JKCILUTyaTallMOHHBIC
0COOEHHOCTH, HAIPUMeEpP, OCOOCHHOCTH pa3MEIICHUSI U Pa3Mepbl KOHTEHHEPOB, TPEHIEPOB U
zp.

[Iporecc coracoBaHus MIMAIMK U KPATHBIX € pa3MepoB (HaIpUMep, UTMHBI TPIOMOB,
KOHTCHHEPOB W Jp.) MOXKET MPOUCXOAUTh HECKOJIBKUMH TMPHOIMKEHUSIMH, T103TOMY
BO3MOKHO OOpallleHHe K 3TOMY pasJiesly He OJUH pa3, B TOM YHCIE Iocie BbIOOpa cHCTeM
Habopa MepeKPHITHIl.

PaccrossHne wMexay monepeyHbIMH mepedopkamM, JUIMHA  T'PY30BOTIO JIFOKA,
paccTossHHE€ OT TIONEPEYHOro  KOMHHICAa JI0 TONMEpeYyHOH  mepebopku, a Juis
KOHTEHHEPOBO30B TaKXe M JUIMHA KOHTEHHEPOB C YYETOM MHTEPBAJIOB MEXAY MX TOPIAMHU,
AOJKHBI ObITh KPATHBI PACCTOSIHMIO MeK1Y (JIopaMu HOMMCaMHU.

Haumensbliee 4uciio BOAOHENPOHUIIAEMBIX MOINEPEYHBIX MepeOOpOK Ipy30BOrO CynHA
MOXHO  omperenuts mo Tabm. 1.1 (2.7.1.3). PaccrosiHue MEXAYy COCEIHUMHU
BOJIOHETIPOHUIIAEMBIMH TIepeOOopKaMy HE JOJDKHO MpeBbIath 30 M.

JlnnHa axtepnuka coctasiger 00br4Ho (0,04...0,07)L B 3aBUCMMOCTH OT THIIA KOPMBI,
pa3MepoB M Ha3HAYEHUS CyJHA M MHOTHX JPYTHX ITapaMeTpoB.

[Tepebopka oprnrka T0KHA OTCTOSITH OT HOCOBOTO TEPICHIUKYIISApa B TpeIeiax: OT
0,05L mo 0,05L + 3 m — s maccaxupekux cymos (1.1.6.1-); (0,05L...0,08)L — mist rpy30BBIX
cymnos (1.1.6.2-).



Tabmuna 1.1
HaumensbIiee 4rciio monepeyHsIx mepedopok

Jimna cynma L, M O6miee yncio nepedopok mpu nojoxxernr MO

B CPEIHEN 4acTU CyHa B KOpME
MeHee 65 4 3
65...85 4 4
85...105 3) 3)
105...125 6 6
125...145 7 6
145...165 8 7
165...185 9 8

6onee 185 10 COTJIACOBaHMIO C Peructpom

JlnuHa mMammHHOTO OTAeNeHus cocrtasiser oObryHo (0,15...0,20)L u xonebnercs B
npeaenax 15...30 m.

JliiiHa TPIOMOB YHHUBEPCAIbHBIX TPAHCIOPTHBIX CYIOB, MPHUCIOCOOJICHHBIX s
NEePEeBO3KM KOHTEHHEPOB, JOJDKHA OBITh KpaTHA JUIMHE KOHTEHHEPOB C y4ETOM HMHTEPBAIOB
Mexay ux Topuamu. Pasmepsl Hambosee ymoTpeOiaseMblX KOHTEHHEPOB MPHUBEACHBI B
npwioxkennn 6. PaccrosiHue mexnay TopuamMu KoHTelHepoB — 0,3 M, a pa3nenéHHbIX
nonepeynbiMu niepedopkamu — 1,0...1,5 m. Paccrosiane mexay 6okoBbiMu ctenkamu — 0,25
M.

YHuBepcanpHble Ccyda i1 TMEePEeBO3KH HABAIOYHBIX TPY30B C dYepedyroleincs
3arpy3Koi TPIOMOB MMEIOT OTHOLIEHHE JUIMH KOPOTKOIO U JJIMHHOI'O TPIOMOB B Ipejaesax
0,5...0,7.

CoBpeMeHHbIE KOHTEMHEPOBO3bl JJIsi PACKpeIyIeHUs KOHTEHMHEpOB B TPIOME U
YCKOpEHHUsl Iporecca Ipy3000pab0oTKH 00OpYyAyHOTCsl OJOKaMU SYEUCTBIX KOHCTPYKIIMM,
KOTOpbI€ YCTaHABJIMBAIOTCS TIONEPEK TPIOMOB M  TMPEACTABIAIOT COOOM  JIBOMHBIE
IIPOHMIIaeMble TIEpeOOPKH € 3aKPEMJICHHBIMU Ha HUX BEPTUKAJIbHBIMU HAIIPABISIOMIMMU /IS
KOHTEHHEepoB. SluencTple KOHCTPYKLUHU pa3JeisioT NMPOCTPAHCTBO TPY30BBIX TPIOMOB Ha
OTJeNbHbIE TPYy30Bble Aueiiku (puc. 1.1). nuHa kaXka0i rpy30Boi ssueiiku kpaTHa JuinHe 40-
¢dbyroBoro (40") xonTteitHepa. PaccTosHHMS MeXAy TOpIaMH KOHTEMHEpa U SYEUCTOU
koHcTpyKuued — 0,2...0,3 M, Mexay O0okoBbIMU cTeHKamMHu koHTehHepoB — 0,04...0,07 m,a
MeX/1y OOKOBBIMM CTEHKaMHM KOHTEHHEpOB U ABOWHBIM OoptoM — 0,3 M. ['abGapuTHbie
pa3Mepsl SIYEUCTBIX KOHCTPYKLMN 10 JIJIMHE CyJHA COCTABIIAIOT OT ABYX /IO YETHIPEX ILUIALUN
[18].

BosbIMHCTBO TaHKEPOB (KpOME MallbIX HEPTENpOAYKTOBO30B M ra30BO- 30B) UMEIOT
nponoibHbIe Tiepebopku. OObaHO Tankepa mmHOM MeHee 200...250 M uMerwT OmHYy
npoaonbHyto nepedopky B 11, a Gonee kpynHeie — 2 nepedopku cummerpudso JI1.
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Puc. 1.1. TunoBoe ceueHune GpuaepHOro SYEUCTOr0 KOHTEHHEPOBO3a

Jyis TaHkepoB cneayeT yduThiBaTh TpeboBanus MAPIIOJI 73/78, B dacTHOCTH,
TpeOOBaHUs K yCTPOUCTBY IBOMHBIX OOPTOB:

— tankepa aenseiitom DW > 5000 T momkHBI UMETh JIBOMHBIE OOpTa IIMPHHOW HE
meree b = 0,5 + DW/20 000 (m) wiu 2 M (B 3aBUCHMOCTH OT TOT'O, YTO MEHBIIIE), KPOME 3TOTO,
IIMPHUHA IBOMHOTO O0pTa T0JKHA OBITH HE MeHee 1 M;

— Tankepa nenseiditom DW < 5000 T momkHBI MMeETh JABOMHBIE OOpTaIIMPHHON
He menee b = 0,4 + 2,4-DW/20 000 (m) u He Menee 0,76 M. Eciiu 00bEM KaKa0ro Tpy30BOTO
Tanka He mpesbnmaer 700 M°, B 3TOM ciydae [OMyCKaeTCs HCIONb30BAHHME OIMHAPHBIX
O0pTOB.

Kpome Toro, no tped6oBanusm MAPIIOJI 73/78 nnunHa n110060ro rpy30BOro TaHKa He
JI0JKHA TMpeBbImaTh 10 M WM OJHOM M3 CIENYIOUIMX BETUYMH, B 3aBUCUMOCTH OT TOTO, YTO
OoJbIIe:

— MpHU OTCYTCTBUH NPo0sbHbIX nepedopok (0,5-6/B + 0,1)L, Ho He Gonee
0,2L;

— Tpu oHOM mpoaoabHO# mepedopke B JAIT (0,25-56/B + 0,15);

— TIpU JBYX NpOJOJbHBIX Nepedopkax 0,2L.

I'py30oBoe mpocTpancTBO TaHKEPOB oTAeneHo oT MO u dopruka koddep

JamMaMu (KOPOTKUMHU MTyCTBIMU OTCEKaMH JUTMHOM OOBIYHO B OJIHY LIMALIKIO).

Tunr4aaOE pacmoiokeHne TaHKOB MPHUBEICHO Ha puc. 1.2.

upuHa Tpy30BBIX JIOKOB Ha BCEX THUIIAX CYJOB OOBIYHO He mpeBbimaeT 13 M, a
mHa — 18 M. Ha cynax nuno# 6onee 160 M u mupuHoit 6oee 17 M pekOMeHIyeTcs 1enaTh
NapHble JIIOKU, a npHu mupuHe 6onee 30 M — TpoiiHble moku. [lupuHa Kakaoro mapHoOro
(TpoiiHOrO0) JIt0Ka OOBIYHO paBHA 7...8 M.

Pasmeprl Trpy30BBIX JIIOKOB Cl€AyeT MNPUHUMATh C YYETOM pa3MepoB IIMALUU

MPOJOIBHOTO ¥ TMOMEpPEeYHOro Habopa, a s KOHTEHHEpOBO3a — C YYETOM pa3MepoB
KOHTEHHEPOB.
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Puc. 1.2. TunuyHoe pacnoiokeHHUE MepedopoK TaHKepa

[TpuBeeHHbIC PEKOMEHAIMU I10 pa3MepaM TPIOMOB M JIIOKOB JIJIS BBITOJIHEHUS
KypCOBOTO WJIM JIMIJIOMHOTO IPOEKTa MOTYT OBITh HEIOCTAaTOYHBIMH. B 3TOM ciydae
PEKOMEHIyeM 03HaKOMHTRCSI CO CIeIUabHOI auTepaTypoii [3; 4; 6; 7; 8; 14; 15; 18].

B 3akmoyeHme 3TOro  3rama  KypcoBOTO  IMPOEKTa  CICAYET  BBIIOJHHUTH
MPEIBAPUTEILHBIC ICKU3BI (CXEMBI) OOIIETr0 PACIOJOKEHUS OCHOBHBIX KOHCTPYKTHBHBIX
9JICMEHTOB CY/IHA:

1) IPOJOJBHBIA pa3pe3 ¢ pa3MEUYCHHBIMH INMAIMAMH TOMEPEYHOro Habopa,
MOJIOKCHHUEM TIEpeOOPOK, ¢ YKa3aHUEM Pa3MEPOB TPIOMOB U JIFOKOB;

2) MOMEPEYHOE CEYCHHE B CPEAHEH 4YacTH C pPa3MCUCHHBIMH  IIIALMSMH
MIPOJIOJILHOTO HA0Opa M PACTIONOKEHUSI KOMUHTCOB TPY30BBIX JTIOKOB.

1.3. Bbi6op cuctem Habopa nepekpbITUI Kopnyca

[Tpu BBIOOpE cucTeMBl HaOOpa MEPEKPBHITHS B MEPBYIO OUYEpEh pPacCMaTPUBAIOT 2
OCHOBHBIX BOTpoOCa:

1) B kakoit cTerenn mepeKkphITHE BOCIPUHUMAET MOMEPEYHOE JaBIeHHE?

2) B Kakoif cTemeHM M KakUM 00Opa3oM IepeKphITHE paboTaeT MpH obmeM H3rubde
Kopmyca cyaHa?

Cyna anuHoit meHee 80 M MMEIOT OTHOCUTENILHO HEOOJbIINE HAIPSKEHUS OT 00IIEro
n3ruba Kopmyca M OOBIYHO HX CBSI3M HCIHBITHIBAIOT MPEUMYIIECTBEHHO M3TMO OT MECTHBIX
YCHJIM TI0 HOpMAaJIM K IIJIOCKOCTH TMEPeKpBITUS. B 3TOM ciiydyae opueHTanus 6amok Habopa
3aBUCUT OT COOTHOUICHUs CTOPOH mepekphlTus. [Ipu 3TOM obecrieunBaeTcss HauMeEHbILAS
Macca MepeKphIThs. Tak Kak OOBIYHO TMEPEKPHITHS KOpITyca BBITSHYTHI MO JUITMHE, TO M
cucremMa Habopa HampammBaercsi nornepeyHas. OHa OoJjiee BBITOJAHA U C TEXHOJIOTMYECKOH
TOYKH 3PCHHUS.



OTUM K€ OCHOBHBIM [MPHUHIMUIIOM HE3aBUCHUMO OT JJIMHBI CyAHA CJEAyeT
PYKOBOJICTBOBAThCS IIPH BbIOOpE CHCTEMBbI Habopa MOMEepeyHbIX MepeOOpoK, MEePEKPHITUI B
OKOHEUYHOCTSX Cy/IHA, B KOPOTKHX HAJCTpoiiKax. Tak ke 3TO KacaeTrcs HWKHHUX Many0 u
OOPTOB — MEPEKPHITUH, PACIIONIOKEHHBIX B pailoHe HEHTPaJIbHOM OCH SKBUBAJIEHTHOTO Opyca,
I'JIe HEBEIMKU HOPMAJIbHBIE HAMIPSKEHHS OT OOIIETO MPOJI0JILHOTO H3ruba Kopiryca.

C yBenuueHuEeM JJIMHBI CyIHA PAcTyT HAIpPsHDKEHUs OT OOLIero MpoaoiIbHOro u3ruda
KOpIyca, OCOOCHHO Ha yIajJeHUH OT HEHUTpanbHOW ocu: B BepxHel mamyOe u gaume. OHu
OIaCHBI, B MEPBYI O4Yepe/b, TEM, YTO MOTYT MPUBECTH K MOTEPE YCTOMUYMBOCTH CHKATBIX,
Hanbosee TMOKMX 3JIEMEHTOB — HAcTHJa NamyObl MM OOMMBKM IHUIIA. banku Habopa
MOBBIIAIOT WX YCTOMYMBOCTH, OJHAKO BHIOOp OpHEHTANUU OaJOK (BIOJb CHKUMAIOMICH
Harpy3ky WId Horepék) uMeeT OoJbLIoe 3HAYCHHE, a UMEHHO: HamlpsKeHUe, MpH KOTOPOM
TEpPseT YCTOMYUBOCTH IIPSAMOYIOJIbHAS IUIACTHHA, IIOAKPEIUIEHHAs C YETBIPEX CTOPOH
OankaMy, MPUMEPHO B YETHIPE pa3a BbIIIE, €CIU CKATHE MPOUCXOIUT BIOJIb IUIACTUHBI B
OTJIMYHUE OT MONEPEUHOTO CHKATHSL.

Jnsa cynoB anunoit 6onee 100...120 M npuMeHeHne onepedHoil cucteMbl Habopa Asis
JTHUINA, a TeM OoJiee JUId BEepXHEH NaryObl, HEXKeIaTelIbHO BBUY CIIOKHOCTH 00eCIeYeHUS
WX ycTOMYMBOCTH TMpH oOmieMm usrude cyana. IlpomonbHas ke cucrema Habopa 3THX
MEPEKPHITHI TO3BOJISIET JIETKO 00ECTIEUUTh UX YCTOMYUBOCTD TP CKUMAIOIIUX HATPSKEHHSIX
BILJIOTH JI0 MIpeJieNia TeKy4ecTH MaTepuraa.

BopToBbI€ nepekphITHs XapaKTEPHBI TEM, YTO HECYT OOJIBIIYIO MONEPEUHYIO HATPY3KY,
0COOCHHO Ha CyJax JIeJOBOTO IUIaBaHUS U CyJlaX, 4YacTO LIBAPTYIOLIUXCS B MOPE B YCIOBHSX
BOJIHEHUs (TIPOMBICIIOBBIE, CllacaTelibHble, OyKcuphl). Harpysku ke ot o0I1ero nmpooibHOro
n3ruba Ha HUX BIMSAIOT B MEHBIICH CTENEeHH, YeM Ha nanyOy U JHMILE, BBUAY UX OIU30CTH K
HEUTpaIBHOM OCH SKBUBaJIEHTHOTO Opyca kopmyca. [loaTomy mpomosibHas cucrema Habopa
OOPTOB BCTpEUaeTCs PeKO, B OCHOBHOM Ha KPYMHOTOHHAKHBIX CyJaX.

Tem He MeHee Ha cyJax OTKPBITOTO THNA OOJBIINE HANPSHKEHUS OT OOIIEro
MPOJONBFHOTO M3TH0a HAOMIOAAIOTCS B BEpXHEW dYacTu OopTa, rae mnanydba ocnadrieHa
IIUPOKUMHU BbIpe3amMu. B 3ToM ciydae vacto mpuMeHsieTcss KOMOWHHMpOBaHHAs CHUCTEMa
Habopa 0opTa, KOorJa B BEpXHEH yacT 100aBIsSIOTCSA MPOJOIbHBIE OANIKH.

1.4. Bbi6op maTepurana KOpnyCHbIX KOHCTPYKLMUIA

B kadecTBe OCHOBHOIO MaTepHalla KoOpIyca MOPCKUX CYZOB MCIONb3yeTcs cTaib. Jis
HAJCTPOEK U pyOOK J0MyCKaeTCsl IPUMEHEHHE aJFOMUHUEBBIX CILIABOB.

ITpu BbIOOpE CTANBHBIX JUCTOB U NMPOpUIEH I U3TOTOBICHHUS KOHCTPYKIMN CcleyeT
YUUTHIBaTh MHOXXECTBO (akTopoB. Cpeau HUX OTMETHUM: CTENEHb OTBETCTBEHHOCTH CBS3H
(McX0/s U3 MOCIENCTBUM UX BO3MOKHOTO pa3pylleHHs il 0€30IacHOCTU CY/IHA); XapakTep
HanpspKEHHOTO COCTOSIHMSL 3JIEMEHTAa KOHCTPYKIMHU; HU3KHE TeMIepaTypbl SKCIUTyaTallud —
KOHCTPYKLIMH CYJIOB JIEZIOBOTO IJIaBaHMA, peprkepaTopoB, ra30BO30B U T.II. (TaK Kak MpH
HU3KUX TeMIlepaTypax BO3MOXKHBI XPYIKHE pa3pyLIeHHs); MPOYHOCTHBIE U IIACTHYECKHE
CBOWCTBa cTayiu (Mpenesn TeKy4decTH, Ipelesl NPOYHOCTH, OTHOCHTENbHOE YAJIHMHEHHE),
KOPPO3HOHHYIO CTOMKOCTh; CTOMMOCTh CTaJIbHOTO MTPOKaTa.

KopnycHyto cTanbs MOKHO MOAPA3AENATh IO KaTeropusam (onpenensemsiM [Ipasunamu
Perucrpa u MAKO), Buny npokata (JUCTOBOHM, NpoUIbHBIN), TONIIMHAM U TabapUTHBIM
paszMepam.

B o00o3HaueHMn KaTeropuu craiu wucnojib3yercs OykBa (A, B, D, E wmm F),
OIIPEAEIAIONIAs CTOMKOCTh K XPYNKUM Pa3pyLICHUSIM U «HOPMHUPYEMOE KauecTBO» IO Mepe
Bo3pacTtanus. Kpome OykBbl B 0003HaU€HUU CTajei MOBBIILIEHHOW NMPOYHOCTU MPUCYTCTBYET
yucio (32, 36 wium 40), onpenensoniee
BEpXHUU MpeJie] TeKydecTr ctaiu R o KTC/MM2.
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lMapanTupoBaHHBI (HOPMaTUBHBIN) IPEIEN TEKYYECTH CTAIM IPU pacTs-
JKEHUN on ,» Mlla, onpenensaercs B Buae

on :235/n,

rae 1 — K03 (UIMEHT UCIOIb30BaHU MEXaHHYECKUX CBOMCTB CTallM, KOTOPBIHOMPEIENeTCs
o dhopmyie
235 [ 15\
n= 1+ 016/ [ReH 3, (1.1)

ReH | \ 235 ) J

B niepBom npuOIrKeHUH TP BEIOOPE CTAITU KOPITyca Cy/IHA MOXXHO OPHEHTUPOBATHCS
Ha Tabx. 1.2.

YTOYHSATH 3TOT BBIOOP CIIEAYET B MPOLECCE MPOSKTUPOBAHMS KOHKPETHOTO dJIEMEHTA
KOHCTPYKIIUK Kopmyca ¢ ydérom rpymmsl cBsizu (tadn. 1.3 (1.2.3.7-)), e€ TommmHbl U
pac4éTHOM TeMIepaTypbl — B cooTBeTcTBUH ¢ prc. 1.3 (1.2.3.1).

Tabmuma 1.2
Br160p MaTepuana kopnyca B IEpBOM MPUOIHKEHUN
Bepxuuii ipe- HopmartuBHbIi
JmiHa cynHa Kareropuu JIEN TEKYYECTH npenen  TeKyde-
L, m cranu Rep » MITa CTU Op , Mlla

Menee 120 A,B,DE 235 235

100...160 A32,D32,E32, F32 315 301

140...200 A36, D36, E36, F36 355 326

bonee 200 A40, D40, E40, F40 390 345
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Puc. 1.3. Be1bop kaTeropuu cranu: a — Juis TPYIIIBI CBsi3ei |,
0 — nns rpynnel cBsazeit |1, B — anst rpynmsl csizeit |1
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Tabnuma 1.3
['pynmer csizeit™

['pynna cBszu

Cssi3u Kopryca .
B CpeIHEH | B OKOHEY-

qacTu HOCTAX

HIupcTpek, namyOHBIH CTPUHTEp, HETIPEPHIBHBIE MTPOJA0IbHbIE
KOMMHTCHI, JINCTHI B yIilaX IPY30BBIX JIFOKOB,0KOHYAHUS Il I
MIPOIOJIBHBIX CTEHOK HAJICTPOEK, CKYJIOBOH MOsIC

JIuctel B yriaax 60pTOBBIX BBIPE30B, OOIIMBKA

U cBapHOU Habop B paiione I ne1oBBIX ycuneHui

JICIOKOJIOB M Cy/I0B Kareropuii Arc7, Arcé, Arc

[Ipourie HempepbIBHbIE TOSChS pacu€THOW mMmanmyObl, TMOA-
NaTyOHBIX IUCTEPH, BEPXHUE MOSIChsI MPOAOJIbHBIX NEPEOOPOK,
MosiChsl OOMIMBKM JHHINA ¥ HACTUIA BTOPOTO JHA, OOLIMBKA 1| |
HAJCTPOCK U PYOOK MEPBOTo sipyca, MPOAOIbHBIC OAIKH BEPXHEH
YacTHU  KOpILyCa, IHPEpPbIBUCTbIE  MNPOJOJbHBIE  KOMMHICHI
pacuéTHoi nanyobl

OcTaibHBIE CBI3U | |

PacuérHas TemmepaTypa  KOHCTPYKIIMH  Ip  ONpPEHENSAETCS  MHHUMAIBHOM
Temrepatypoit  okpyxaromieir e€ cpemst (1.2.3.2 — 1.2.3.6-). Tak, mid HapyXHBIX
KOHCTPYKIIMH BBIIIE BATCPIIMHUM 3Ta TeMIlepaTypa NPUHUMACTCS PABHOW MHHHMAIbLHOM
TEMIIEpaType OKpYXKalomero Bo3ayxa I4. g HapyKHBIX KOHCTPYKIMI MOJBOJHON 4YacTH
npunumaercs Tp = 0.

Ecnu ¢ pasHBIX CTOPOH CBSI3M HAXOAATCS Pa3HbIE CPEAbl, TO TeMIepaTypy MO>KHO
YCPETHUTB:

— TIpU KOHTaKTE€ C HAPY>KHBIM BO3AYXOM U BO3JyXOM BHYTPHU 3aKpPBITHIX TaHKOB,
HAACTPOeK, pyook u T.11. Tp=0,7 Ty;

— TIIpU KOHTAKTe C Hapy>KHOI BO0# 1 Bo31yxoM B TproMe Tp=0,4 Ty.

C yd4eToM KaTeropuH JIEJOBbIX YCHICHHUI (MpHIOKEHHE 5) TeMmeparypy
T4 MoxHO puHsATH paBHO# (1.2.3.3-):

— 40 °C — o cynoB J1eIoBbIX Kateropuil ot ArcS 10 Arc9 u n1eJ0K0JI0B KaTeropuii
ot lcebreaker?7 no Icebreaker 9;

— 30°C — ms cynoB Je10BO# kareropuu Arc4 u JieJloKOJI0B KaTeropuu
Icebreaker 6;

— 10 °C — nns cynoB nenoBoii kareropuu lce2 u Ice3;

— 0°C — nns cynos kareropuu Icel u 6e3 1e0BBIX YCUICHUH.
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JIisi KOHCTPYKLIMM CO CJIOKHBIM HANPsKEHHBIM COCTOSHMEM WM BBICOKMM YPOBHEM
KOHIIEHTPALMHU HAIIPSDKEHUM, a TaKk)Ke MOABEP )KEHHBIX TMHAMUYECKUM Harpys3kam (Harmpumep,
OT yIapoB IpU IIBapTOBKax CyJHAa B MOpE), CTajlb KaTeropum A He J0IyCKaercs
(pexomenayrorcs kateropuu D nim E).

1.5. OnpeneneHune pacyéTHbIX Harpy3okK

Pa3meps! O0nbIIMHCTBA KOHCTPYKIIUA KOPITyca CyIHA ONPEACIISIOTCS JeHCTBYIOIUMHU
Ha HUX BHEIIHUMH Harpy3kamu. Harpy3ku YCJIOBHO AENATCS Ha oOmue (Oormpenessiomme
M3rud Kopryca CyJHa B II€JIOM) W MECTHBIC (BBI3BIBAIOIIME HAIpsDKEHHE M Jedopmalinio
OTJIETIbHBIX KOHCTPYKIIUN).

Ha mnepBom »3Tame mpoeKTHpOBaHUS KOHCTPYKIIMH KOPITyca pPACCUUTHIBAKOTCS Ha
MecTHbIe Harpy3ku. OOIue Harpy3kd YYUTBHIBAIOTCS HA CIICIYIOIIEM dTane — MpU pacuyére
SKBHUBAJIIEHTHOr0 Opyca cyaHa. B 3ToMm mojpasjiene mpuUBEACHBI OCHOBHBIE YKa3aHHS IO
pacuéry MecTHbIX Harpy3ok (1.3).

OOBIYHO Ha Ty WM UHYIO CBA3b KOPIIyCa B Pa3HBIX YCIOBHUSAX IKCIUTyaTallMH CyTHA
JNCHCTBYIOT pa3HbIC IO XapakTepy Harpy3Kd, 4acTo OJHOBpeMEHHO. llpu mpoekTupoBaHWH
CBsI3€H ClleyeT YYUTHIBaTh BCE BO3MOXKHBIC COYETAHUS BHEIIHUX YCUJIIUH. 3a pacuéTHYIO
Harpy3Ky NMPUHUMAETCS HAWOOJbIIas U3 BCEX BO3MOXKHBIX. KOHEYHO, 9TO HE O3HAYaeT, UTo
TpeOyeTcsi BBIMOJIHATH MOAPOOHBIE pacuéThl BCEBO3MOXKHBIX HArpy30K — B OOJBIIMHCTBE
CIIy4aeB JOCTAaTOYHO TIPOCTBIX PACCYKICHUH [UIsl OINpeAelieHUus: HaumOoJiee OIacHOTO
BHEIIIHETO BO3IEHCTBHS.

Hamnpumep, Ha o0mmBKy O60pTa TaHKEpa MOXKET JIEHCTBOBATH JABJIEHUE CO CTOPOHBI
MOpS M JIaBJICHHE >KHUJIKOCTH B OopToBOM TaHkKe. OJHAKO OYEBHJIHO, YTO BTOPOW BH]I
Harpy3kd BCET/Ia YPAaBHOBEIIMBACTCS MPOTUBOJABICHUEM CHapyxku. [1o3TOMy pacuéTHbIM
JaBJIeHUEM OYJIET aBJIeHUE CO CTOPOHBI MOPSI IIPH MYCTOM OOPTOBOM TaHKE.

Cyna, 3KCITyaTUpPYIOIIMECs B MOPSIX C 3aMep3aroluMy palOHAMU U B apKTHUYECKHUX
IIMPOTaX, a TaKKe JIEJOKOJbl JIOJDKHBI BBIIEPKUBATH JIOBOJIBHO OMACHBIE W TPYIHO
MPOTHO3UPYEMBIE YAapHBIC HArPY3KH OTO JibJa. [103TOMYy KOHCTPYKIHS W pa3Mephl CBS3CH
0opTa TakuX CYAOB OIPEAENSIOTCS HMMEHHO JTUMH Harpy3kamu. WX ompeneneHue B
VIPOIIEHHOM BHUJIE PACCMOTPEHO B Topazaene 3.5.

Toukamu TIPHIIOKEHUST PACUETHON Harpy3KH, €CIU CIElUaIbHO HE yKa3aHo, CIeAyeT
CUUTATh:

— B BEPTUKAJIBHOM MJIACTUHE — HUKHIOIO KPOMKY;
— B OaJke — cepeiluHy NpoJIETa;

— Ha Yy4aCTKEC NCPCKPBITUA — HCHTP IJIOIIaAN JaBJICHUS.
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1.5.1. Hazpy3ku co cmopoHbI MOpsi

JlaBiieHrEe CO CTOPOHBI 3a0OPTHOW BOJBI Ompenensiercs mo QGopmynam
(1.3.2):

— JUISI TOYEK MOBEPXHOCTH CyHA Bbiie ['BJI

P = Pw; (1.2)

— ke 'BJI
P = pw + Pst = pw + 10z, (1.3)
rae  Pw — BOJHOBOE naBieHue, Klla; pst — rugpocratnueckoe nasienue, klla;

Z — otrcTosiHue pacy€THOM Touku oT I'BJI, m.
BonHoBoe naBienue onpeaensTes no popmynam:

— 1 Touek Bbire ' BJI

Pw = Pwo — 7,5 ax Z; (1.4)
— gmxke I'BJI
Pw = Pwo — 15 CwZ/d, (15)
rae Pwo = SCwavax > 3 Cw;

ax = 0,267 (ans cpenHeit yactu cynHa);

ay=0,8Vo(0,001L+04)/ /L +15;
Cw — BOJIHOBOM K03()(pHUILIMEHT, BRIYUCIAEMBIi 110 popmyram:

—mpu L < 90m cw = 0,0856L¢r;
(1.6)
— npu 90 <L <300 m cw= (10,75- (3- O,OlL)3’2) or;
— npu 300 <L <350 m cw= 10,75.
Koaddumment ¢r 3aBUCUT OT Ki1acca CyAHa MO palioHy MaBaHus (Mpu-
noxenue 4):
— JUISI CyJIOB HEOTPAaHUYEHHOTO paifoHa
miaBaHus ¥ kiracca R1 or=1;
— nns knacca R2 or = 1,25 - 0,0025L < 1,
— qst knacca R2-RSN or = 1 — 0,002L;
a.7)

— s kinacca R2-RSN(4,5) or =0,94 -0,0019L;
— qst kinacca R3-RSN - or = 0,86 — 0,0018L;
— s kmacca R3 or = 0,75 - 0,0018L.
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1.5.2. YckopeHus cyOHa npu kayke

PacuérHple ycKOpeHHST B HPOJOJBHOM, IONEPEYHOM TOPH3OHTAIBLHOM U
BEPTUKAIILHOM HalpaBJICHHUSX MPU KadKe Cy/Ha onpenesitores mo ¢popmynam (1.3.3)

_ 2 2 2
ay —\/aCX +as, +0,4a;,

_ 2 2 2
ay = \/acy +a%, +0,4a2 . (1.8)
az = \/aiz +a2 +0,4a2 -
rac
acx =0,1(100 /L)1/3 9o : acy =2acy ag; =2acy;
2 ’ 2
a =(2n7 ) Yz a =0 a :(2n'y ) WX
KX K 0 KY KZ K, 0
a =0; a =2n T 0z; a =2nT oy ,
ox o 6 i e e Vo

rae ¢r onpenensercs 1o Gopmynam (1.7); T« u Ts — COOTBETCTBEHHO MEPHOIBIKIICBON 1
OOpTOBOM KauKH, OIIpeIeNsieMbIe IO GOpMyIIaMm

T 0,8/L ; T =cB / fW, (L9)
1+ (0,0004L +0,16)vo /L N

371eCh ¢ — KOA((UILIMEHT, OMpeeNIeMblil 10 MPOTOTHUITY CyAHA (B nepBOMxv{p_I/IGm/DKeHHH c=
0,8); h — wMeraneHTpuyeckass BBICOTA IS Haubojce HEONATOMPHUITHBIX  YCIOBHIA
SKCIUTyaTaluy (eCiii HeT 0oJiee TOYHBIX JTAHHBIX, JJIS CYAHA B IPy3y MOXKHO HPUHATH h =
0,07B), m. [lns HanmuBHOTO cyaHa B Oammacte T B MEPBOM MPUOIMIKCHUH MOYKHO

onpenenuts 1o popmyne Tg =3 B. 3

Pacuernbie yriber nuddepenta y u kpena 0, pan, onpeaensrorcs no hopmyinam
y=0,23p/(1+0,01L); 0=0,6p, /(1+0,005L). (1.10)

B dopmysst (1.10) npu L <40 M cnenyer noacraBisath L =40 m.

Koopaunats! xo, Yo U Zo ONPEAENAOT OTCTOSHUE PacCMaTpPUBAEMOM TOUKH OT LIEHTpa
TSDKECTH CyAHA (COOTBETCTBEHHO IO JUIMHE, HIMPHHE U BHICOTE), M.B KypcoBoM mpoekTe
Zo MOXXHO MPUOMIKEHHO ONpenenuTh 1o QopmyieZo = |z, — D/1,91|, rae z, — oTcTrosiHue
paccmaTpuBaemoit Touku oT BII. [l paitona Muaenst MOXHO IpUHATH xo = 0.
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KoadduuueHT ¢ 3aBUCUT OT KJ1acca Cy/Ha 110 pailoHy IIaBaHUs:

— JUIS CY/IOB HEOTPAaHUYCHHOTO PalioOHa TIaBaHUS o =1;

— g knacca R1 ¢=1,1-0,0023L <1,

— JuIs xiacca R2 ¢ =1-0,0025L;

— s knacca R2-RSN ¢ =0,94 - 0,0026L; (1.11)
— s kiaacca R2-RSN(4,5) ¢ =0,71-0,0022L;

— s xiacca R3-RSN ¢ =0,71-0,0022L;

— s xkinacca R3 ¢ = 0,60 —0,002L.

Yckopenue az, m/c?, st paifoHa MUIENsT MOXKHO OMPEICNUTh MO 00JeempoCcToi
dbopmye:

az; =0,99 /%/E' (1.12)

B sroit popmyne mpu L <80 m cnenyer moncrasnsate L = 80 m.

1.5.3. JaeneHusi om e2py3a u 6annacma

JlaBnenue, klla, OT MITy4HOTO Tpy3a Ha IPy30BbIe ManyObl, MIATGOPMBI U JBOMHOE
nHo ompeaensercs mo Gopmyie (1.3.4.1)

pr =prgh(l+az; /g) >20, (1.13)

rae h — pacueTHas BbICOTA yKIAAKH TPY3a, M; pr — IIIOTHOCTh IPy3a, T/M° (IpHiIokeHue 6); a;
— yckopenue, onpeaensemoe o Gopmymnam (1.8) — (1.11) wmm (1.12).

JlaBieHue Ha KOHCTPYKIIMM OTCEKOB M LIMCTEPH, MOJHOCTHIO 3aNOJHEHHBIX >KUIAKHM
rpy3oM, Oa/ulacTOM WJIM TOIUIMBOM, OIpeIessieTcsl Kak OoJjbliiee W3 pacu€roB IO
cnenyroum popmynam (1.3.4.2-):

Pr=pr9z(1+az /9),
Pr =pr9(z +b0), Pr =pr9(z +1v), (1.14)
pr =0,75pg(z + Az), Pr=pPr9z+ Px.,
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e pr — WIOTHOCTh IPy3a, OalmiacTa WM TOILIMBA, T/MS, Z — OTCTOSHHE PaccMaTpPUBAEMOi
CBA3M OT mnaynyObl (KpbILM LUCTEPHBbI), u3MepeHHoe B JII, M;

0 u y — yruel kpena u auddepenta, onpeaensemsie mo Gopmye (1.10), pax;

AZ — BBICOTa BO3IYHIHOM TpyObl Haj mamy0oil (Kpblledl IUCTEpHBI), M, IPUHUMAETCS HE
MeHee 1,5 M i OaiIacTHBIX LUCTEPH CYXOTPY30B U HE MEHee 2,5 M /il TAHKOB HAJIMBHBIX
CY/ZIOB W IUCTepH TomumBa; | u b — cooTBeTCTBEHHO ANMHA W IIMPHHA OTCEKA, M; Px —
JaBJIEHHWE, Ha KOTOPOE OTPErYJIMPOBaH IPEIOXPAaHUTENbHBIM KilanaH (€CIM OH YCTaHOBJIEH),
HO He MeHee 15 kIla mis GamnacTHRIX UCTEPH CyXOorpy30B U He MeHee 25 klla mis TaHKOB
HAJIMBHBIX CY/I0B U LIUCTEPH TOILIMBA.

Pacuernoe naBnenume, klla, oT HaBamouHoro rpysa omnpenenserca o Qopmyie
(1.3.4.3)

pr=prgz(l+a. /9)kp 220, (1.15)

rJe Z — OTCTOSIHAE PAcCMaTPHBAEMOi CBSI3U OT YPOBHsSI CBOOOIHOW MOBEPXHOCTH rpy3a, M; K
— K03 QUIMEHT, paBHBII

k =sin®o—1tg*(45°-0,5¢ )+cos?a WM k. =coso
r BT

B 3aBUCUMOCTH OT TOTO, YTO OOJIbIIE; 37IeCh 0. — yroy HakjoHa cteHku k OIlrpanm; @sr —
YroJ BHYTPECHHCTO TPCHUA HABAJIOYHOI'O I'py3a, I'pal.

JlaBieHue Ha BTOpoe AHO onpenensiercs mo Gopmyste (1.15) mpu k. = 1.

1.6. Onpep,eneHMe TOJNWUHDbI JINCTOBLIX 3J1IEMEHTOB Kopnyca

TonmuHa HacTuia WM OOIIMBKYU S, MM, 3arpy’KEHHBIX MONEPEYHOWHArPYy3KOH,
noinkHa ObITh He MeHee (1.6.4.4)

s = mak P+ As, (1.16)
k,o,
rne m, Ks — xoapduiueHTsl H3rubaroIero MOMEHTa M JIOMYCKaeMbIX HampshKe- HHM,
ompejensieMble B 3aBUCMMOCTH OT BHUJA U PACIOJOKEHHUS JIMCTA B COOTBET- CTBYIOLIUX
pasnenax; kK = 1,2 — 0,5a/b, Ho He Gonee 1; 371ech a U b — COOT- BETCTBEHHO MEHBINUN U
00JBIINN pa3MEpPBI CTOPOH TIACTUHBI, M.
[TnacTuHO¥M cuuTaeTcs 4acTh JIMCTA, OTPAHUYCHHAS C YETHIPEX CTOPOH MPUBAPCHHBIMU
K Hemy cBsizsimu (puc. 1.4).

3arac oMbl Ha Koppo3uio As, mm (1.1.5-), onpenensercs o popmyiie
As=u (T - 12); (1.17)

rae T — miaHupyeMsblil cpok ciykObI (€ClIi OH HE YCTaHOBJIEH, TO ClIeAYeT NpuHUMaTh 7 = 24
r); U — CpeIHHIA U3HOC CBA3HM 3a roj1, MM/T (Tadi. 1.4).

B 1abn. 1.4 rpynna I cooTBETCTBYeT CyXOrpy3HBIM CyJaM U aHaJOTHYHBIM UM IO
YCJIOBUSAM 3KCIUTyaTaluy, a rpynna Il — HanmuBHBIM, HaBaJIOYHBIM, KOMOMHUPOBAHHBIM CylaM
Y aHAJIOTUYHBIM UM T10 YCIOBHUSM IKCIUTyaTall|H.
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paMHbIE CBSI3H
pebpa

JIMCT HaCTHUJIa

JKECTKOCTHU q

/
/

p

Puc. 1.4. ITpumep macTUHBI

aCucTHas

~ IlIaCTHHa

Tabnuna 1.4
CpenHero10Boe yMEHbIICHUE TOJIIMHBI CYIOBBIX KOHCTPYKLIUI
u, MM/T
DeMeHT KOHCTPYKIIMU KopIryca 110 TPYIIIIaM Cy/I0B
I I
1 2 3
HACTWJI TTAJIYB U TINIAT®OPM
Bepxwnsis many0a (B 9MCIUTENE — ISl HATHBHBIX CYJIOB) 0,1 0,2/0,15
Huxuss namyOa 0,11 -
[Tamy0a B )KMIIBIX U TPOU3BOACTBEHHBIX TTOMEIICHUSIX 0,14 0,14
BOPTOBAS OBLIMBKA
OnuHapHbIi 60pT:
HaJIBOTHBIN 0,1 0,13
B paliOHE NNEPEMEHHBIX BaTEPJINHNAN 0,17 0,19
HIDKE palioHa IEpEMEHHBIX BaTEPIIMHNAN 0,14 0,16
[Ipu nBoiitHOM OopTe (BHYTpEeHHUN OOBEM HE CILYKMTIUIS
3arOJTHEHUS ):
HaJIBOIHBINI 0,1 0,1
B paiiloHE NepEeMEHHBIX BaTEPINHUN 0,17 0,17
HIUKE paiioHa MepeMEeHHbBIX BaTepPIMHUAN 0,14 0,14
ITpu nBoiiHOM OopTe (BHYTPEHHUN 00BEM 3aMOIHACTCSITOIINBOM
[ 6anmactom):
HaJBOIHBIA 0,19/0,21 | 0,19/0,21
B pailoHE NepEMEHHBIX BaTepINHUN 0,18/0,21 | 0,18/0,21
HIKE palioHa IEPEMEHHBIX BaTEPIIMHUM 0,17/0,18 | 0,17/0,18
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[Tponomxenne Tabdmn. 1.4

1 | 2 | 3
JHUIIIEBAST OBHIMBKA
B paiione 0amiacTHBIX OTCEKOB 0,2 0,2
B tommuBHBIX nucTepHax (0gUHAPHOE JHO / TBOMHOEIHO) 0.17/0,15 | 0,17/0,15
B paiione rpy30BbIX TaHKOB - 0,17
B ocTanpHBIX citydasx, BKIOYas CKYITY 0,14 0,14
HACTWJI BTOPOI'O IHA W HWXXHUX LMUCTEPH
B paiioHe TONIMBHBIX IUCTEPH 0,12 0,17
B paiione 6ammacTHBIX OTCEKOB 0,15 0,2
B paiione MO / KO 0,2/0,3 0,2/0,3
Mex a1y TOHHBIN TUCT 0,2 0,22
Ecnu rpy30BbIe onepanuy BHIOTHSIOTCS Tpeiidepamu 0,3 0,3
HakioHHBIE CTEHKH CKYJIOBBIX IIUCTEPH U TOJT TIOTIe-
pEUHBIMU TIEpeOOPKAMHU:
HWDKHUHA [OSC 0,25 0,3
OCTaJIbHBIE ITOSICHS 0,12 0,17
OBLIMBKA IMEPEBOPOK M BHYTPEHHHX BOPTOB
Henponunaemas nepebopka MeXIy rpy30BBIMHOTCEKAMMU:
BEPXHUH MOSIC (TS HATMBHOTO / HABAJIOYHOT'O IPy3a) 0,1 0,2/0,13
HIDKHHUH MOSC 0,13 0,18
OCTaJIbHBIE MOSICHS (JIJIsI HATMBHOTO / HABAJIOYHOTO TPY3a) 0,12 0,13/0,18
[Tepebopka Mex 1y Tpy30BBIM M OAJIIIACTHBIM OTCEKaMHU:
BEPXHHU TIOSIC 0,13 0,3
CpeIHUE MOSChS 0,15 0,25
HIDKHUH [OsIC 0,16 0,2
[Toamany6GHbIe IUCTEPHBI 0,12 0,2
HABOP ITAJIVDb U TUTAT®OPM (ocHOBHO#1 / pamHBIii HAOOP)
JI71s1 cyXorpy30B U HAJIMBHBIX CYZIOB 0,12 0,25/0,2
J11s HaBaJIOYUHUKOB - 0,15/0,13
JIJis KOMOMHUPOBAHHBIX CY/IOB - 0,18/0,15
B TomnmuBHBIX 1IUCTEpHAX 0,15/0,19 | 0,17/0,19
B GayacTHBIX OTCEKax 0,18/0,21 | 0,2/0,21
KoMuHrchbl rpy30BBIX JIFOKOB 0,1 0,12
HABOP BOPTOB U ITEPEBOPOK
J1j1s cyXorpy30B U HAJIMBHBIX CYJIOB 0,1 0,2
JIJIs HaBaJIOYHUKOB - 0,13
J1711 KOMOMHUPOBAHHBIX CY/I0B - 0,15
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OxoHuaHue Tadi. 1.4

1 2 3
B TonnmBHBIX 1IucTEpHAX 0,18 0,18
B OamnacTHBIX OTCEKAX 0,21 0,21

HABOP JJHUIIIA 1 BTOPOI'O OHA

[Ipu KoHTaKTE C OAITACTOM MU HAIMBHBIM IPY30M 0,2 0,2
B TomnmmBHBIX IIUCTepHAX 0,15 0,15
B ocTanpHBIX cirydasx (KpoMe paiiOHOB O KOTIIaMH) 0,14 0,14
OBILINBKA 11 HABOP 01 01
HAICTPOEK, PYBOK U ®AJIBIIIBOPTA ’ ’

1.7. Nop6op npocunsa 6anok HaGopa

Habop xopmyca cyaHa coctout u3 6anok. banku, paccTosHre MexayKOTOPbIMH PaBHO
OJTHOM IITanuu, 00pa3yloT OCHOBHOW HA0Op. DTH OaJNKH SBISIOTCS OCHOBHBIMH OTIOPAMU JIJIS
OOMMBKK (HACTWJIOB) W OOBIYHO MMEIOT KaTaHbI MPOo(ib (3a MCKIFOYEHHEM OCHOBHOTO
Habopa KPYIMHOTOHHAXKHBIX CY/IOB).

U3ru6Hsle HanpsykeHHs B Oankax nporopumoHansHsl 12 (I — mponér, paccrosmue
Mexay omopamu Oanku). [lostomy mpu Oonbmiom mposiére Oalok OCHOBHOTO Habopa HX
MPUXOAUTCS JeNaTh CIUIIKOM MOIIHBIMU M TKENbIMU. s obnerdyenust stux Oanok (a
3HAYHUT, U BCETO TEPEKPHITHS) YCTPAMBAIOT IIPOMEXYTOUHBIE OIOpPHI B BUAE KECTKUX, TaK
Ha3bIBAEMBIX PAaMHBIX Oanok Habopa. banmku pamHoro Habopa OOBIYHO HMMEIOT TaBPOBBIHA
CBapHOM Npouib.

bankum wu3rubaroTcs COBMECTHO C IpHJIErarouied 4YacThlo OOIIMBKM (HAacTUIIA),
Ha3bIBAEMOW NMPHUCOEIMHEHHBIM MOSICKOM, YCIOBHAs LIMPHUHA KOTOPOTO dmn OINpPENESeTCs
no IlpaBunam Peructpa (1.6.3.3) u (1.6.3.4) wactu II. Ecnu ydects, uTO 3Ta MIMpUHA HE
OUYEHb CYIIECTBEHHO BJIMSET Ha MOMEHT CONPOTHUBIIEHUS MPODUISA, TO MOXKHO HCIOJIB30BaTh
clleyIoIIMe yIpolEHHbIE peKoMeHIauu. [ig 6aok 0lHOpOJHOrO HabOpa MOKHO MPUHSATD
ann paBHOM mmmaruu. Jlyisi oCHOBHOTO Habopa, MOAKPEIUIEHHOTO pPaMHBIMU OalKaMH, dmn
cleayeT MPUHUMATh PaBHOW OJHOM IMIECTOW OT MpoJjE€Ta OCHOBHBIX Oanok. J[ms pamHBIX
0aJloK, eciii X MeHee 3 U OHU PaCIONIOKEHBI PEIIKO, MOXKHO MPHUHATH dmn = |/6. B ocTanbHbIX
CIyYasix Uit paMHBIX 0alloK amn = I/8. Iyt paMHBIX 010K, TOAKPEIUISIOINX TOPUPOBAHHYIO
OOIIMBKY, ann MPUHUMAETCS paBHOW 15 TommmHam rogpoB kopobuaroro mpoduis umu 20
TOJIIIIMHAM BOJHHUCTBIX TO(POB.

[Ipu nox6ope 6anku Habopa Mo KPUTEPUIO MPOYHOCTH Ha MECTHBIE HArpy3KU CIeayeT
BHayaje omnpeaenuTs TpeOyemsblil [IpaBumamu Permcrpa MOMEHT CONMpPOTHBIEHUS MPoduis
W', cM®, a sl BBICOKHX KOPOTKUX (OOBIYHO paMHBIX) OaOK — €mé W TUIONAAbh CEYCHUS
crenku ./, cm?, 6e3 yuéra n3noca (1.6.4.1 — 1.6.4.3-):
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Ql

'=_°  10%; 1.18
W mkGGn 10 ' ( )
10N
fr=_ M, (1.19)
Ketn

rae Q = pal — nonepeunas Harpyska, KH; Nmax = npal — naubosibiast mepepe- 3biBaromas
cuma, kH; m, n, ks , ki — coorBercTBeHHO KO3((UIMCHTHI W3rKOar0- IIEr0 MOMEHTA,
Mepepe3bIBAlONINX CHJI U JIONYCKaeMbIX HANpPsDKEHUM, OMpeseNisieMble OTICNbHO JUIs
KOHKPETHBIX BUI0B 0a0K; Th = 0,570n — HOpMa- TUBHBIN Mpee TEKY4eCTH 10 KacaTeIbHbIM
HanpsbkeHusam, Ml la.

Bbi0op 0ankn kaTaHoro npoguiisi IPOU3BOJUTCS IO COPTAMEHTaM (IIPUJIOKEHUE 7)
TakuM 00pa3oM, 4TOOBI MOMEHT CONPOTHBIICHUS €€ Mpoduis ObLII HE MEHbIIE TPEOyeMOTO C
y4€TOM MOIMPAaBKK Ha KOPPO3UOHHBIH n3HOC mk (1.1.5.3-):

W > Wa; (1.20)
o =1+ ogAs:  ox =007+67 W' <025;

rae AS — 3amac TOJIIMHBI Ha KOPPO3HIO, MM, BEIUUCIsIeMbIi 110 opmyste (1.17).
Ilondop cBapHoro mnpo¢uasi pPEKOMEHIYETCS BBINOJIHATE B CIEAYIOIICH
HOCJIeI0BATEIbHOCTH:

1) 3amaercs TommuHa cTeHKH S. OHA JOMKHA OBITh HE MEHEE BENTHYHHBI Smin (TaK
Ha3bIBACMOW MHMHUMAJIbHOM TONIIMHEI), ompenensemMoi IlpaBumamu It KOHKPETHBIX
KOHCTpYKIUH. PexoMeHnmyercs, 4ToOBI Sc HEe IPEBhINIalIa TOIIUHBI TOIKPEIUIIEMOH OOLIITHBKU
(HacTmIa).

2) OmpenenseTcs BBICOTA CTEHKH MHO (opmyine (Sc 37ech IIOACTABIAETCS B

CaHTHMETpax):
h=1,16 M]'/SC .

3) Iposepsercs ycnoBhe, MO KOTOPOMY ILIONIAAb CEYEHHS CTEHKH 3a BHIYETOM
BBIPE30B JI0JDKHA ObITh He MeHee fc', Berunciennoi mo ¢opmyne (1.19):
*
fo =(h—hg)sc > fc/,

rac hB — BBICOTA BbIPEC3a, CM. Ecnu sto YCJIIOBHC HE BBIOJHSTCS, YBEIUYBTE Sc.
4) Breraucnsaercs momanab CCYCHHUA ITOJIKH fn

fq =W1 h— fc| k, (1.21)
rae fo = hs. — miomane cedenust crenku, cm?; K = 4,5.
5) Vrounsercs napamerp K o popmyse
K = 12 fyp +6 f¢
4fqp—2f; + fo
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rae fun = @mn S — TIOmAMb CeveHMs NPMCOEIMHEHHOTO MOACKA, CMZ; 371eCh
S — TOJIIMHA OOIIMBKU (HACTHUIIA), CM.
6) VYrounsercs miomaap cedenus MoKy 1o popmyie (1.21).

7) Beibupatorcs pazMepsl oKy, TTonka 10KHa OBITH TONIIE CTEHKH HEMEHEe YeM
Ha 2...3 MM, HO He 6osiee ueM B TpH paza. [llupunHa momaku, cMm,

by = fu /i by s4oo-sn/ /ReH ; by =55,

IZI€ Sy — TOJILIMHA IIOJIKH, CM.
8) Bsuncnsercs GakTHIECKUI MOMEHT CONPOTUBJIEHUS TPOBUIS

W =h(fy + fe )

u nipoBepsiercst yenosue Wy > W', Eciii OHO HE BBITIOJIHSIETCS, YBEIIMYBTE BHICO-TY CTEHKU WA
pa3Mepsbl MOJIKH.

9) K TOJIIMHAM CTCHKHU U ITOJIKH JaJICC CICAYCT I[O6aBI/ITB 3alrac Ha KOp-poO3nro AS.
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Puc. 1.5. Onpenenenue ko3¢ dunmenra y

Péopa kécTkoCcTH MO CTEeHKaM PaMHOI0 HaGopa MoJ0MparoTCsl TOMOMEHTY
uHepiuu npopuns i, cm* (1.6.5.6):
a) 11 p€dep KECTKOCTHU, MEPIEHANKYISIPHBIX K MMOSICKY paMHON Oanku,
Lo a3
i > yas’ /1000,

rze Y — KoappUIMeHT, onpeaensiemMslii o rpa¢uky Ha puc. 1.5; a — paccTosHuEeMexK 1y
péOpamMu, M; Sc — TOJIIMHA CTEHKH PAMHOM Oaliku, MM;

0) st pé6ep KECTKOCTH BAOIH pAMHOM OalKu

20,01 I2(f +10as ),
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rae | —nponér pedpa xécrrxoctu, M; f — mnomans npoduns pebpa, cm?.
Tonmuna pebpa sxecTkocTH 1okHa ObITh He MeHee 0,8Sc.

1.8. CteHku paMHbIX 6anok: nogkpenneHue n Bbipesbl

Pamuble Oanku, HMMEIOIIME OTHOIIECHHE BBICOTHI K TOJIIMHE CTeHkH h/Sc > 60,
JOJIKHBI OBITH IOAKPEIUIEHBI peOpaMu skecTKoCTH ¥ Kuumamu (1.7.3.2-).

Haubonee Beicokue Oanku, umerone h/Sc > 160 ‘/n , TIOTKPETUISIIOTCS
KHULIaMH 1 pebpaMu JKeCTKOCTH B1OIb 6aiku (puc. 1.6, a). Ilpu hisc < 160 moxkpennenue, /1)
MOXET  BBIIOJHSATHCS HOTEPEYHBIMH pebpamMu  KECTKOCTH
(puc. 1.6, 6).
Paccrosinue mMexay pedpamu sxectkoctu a < 90Sc (M @ B paiioHax omnop

(6mmke 1,5h ot omop) a < 60 s¢ \/ﬁ :

PaccrosiHare Mexny KHUIIAMH, TOAKPCIUISIONIMMH pPaMHYIO Oallky, HE JIOJDKHO
npesbimath 3,0 M win 15b, (bn — mmpuna nosicka). KHuipl ycTaHaBIuBa-t0TCSA Y CKPYTIICHUR
pamMHON Oanku, a Takke y paclopokK, YINUPAIOMIMXCA B paM- Hyro Oanky. TonmuHa KHUI
JOJKHA OBITh HE MEHEEe TOJIIMHBI CTEHKHM paMHOM Oanku. KHMIIBI TOJDKHBI TOBOAMTHCS 10
nosiku. Eciu mmpuna monku npesbima- er 300 MM, KHUIBI TOJDKHBI IPUBAPUBATHCS K HEH.
[[IuprHa TOAKPEIUIAIONIMX KHUI[ JOJKHA OBITh HE MEHEE MOJIOBUHBI BBICOTHI. Illupuna
nosicka Wwin (JaHma KHUIBI T0/bkHA ObITh He MeHee /s (I — mmuHa CBOOOIHON KPOMKH
KHUIIBI).

2) 6) | ——

=== =
a
/—l

pebpo

ﬁ <r\ T\ :31 ﬁ T\\ KECTKOCTH

Puc. 1.6. [lonkpernsieHre CTEHKH PaMHBIX 0aJIOK
B crenkax Oamok pamHOro HaOopa JONMYCKAIOTCA BbIpe3bl s OOJerdyeHus

KOHCTPYKIHWH, IIPOXOJa 0aJoK W T.I. CYMMapHa}I BBICOTAa BBIPE30B B OJHOM CCYCHHU HC
AO0JIKHA MPEBBIIATH ITOJIOBUHBI BHICOTHI Oanku.
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PaccrosiHre oT KpOMOK JIOOBIX BBIPE30B /10 KPOMOK BBIPE30B JUIs MPOXO- Ja Oaok
OCHOBHOTO Ha0opa JOJDKHO OBITh HE MEHEE BBICOTHI MociieqHuX. OOieryaronie BbIPE3bl
JOJDKHBI PACIONaraThCsi OT KHHIL PAMHOM Oaliky HeOIMKe IMOJIOBHHBI €€ BBICOTHI.

1.9. KHuubl

B coenuHeHnu 0aJIOK OCHOBHOIO HaGopa KaTeThl KHHUI[ C, CM, ONPEACISIOTCS IO
dopmyie (1.7.2.2-)

c=5 /s,

rme W — MOMEHT CONpPOTHBIEHHS CEUEHHs MEHbIIEH U3 3aKpemiseMbIX 0alok, cM°; S —
TOJIIUHA KHUIIBI, MM.

TonmuHa KHALBI MPUHUMAETCS PABHOW TOJIIMHE CTEHKU 3akperuisiemon Oanku. OnHa
MOXKET OBITh yMeHbIIeHa Ha 1 MM, eciu ToNIuHA CTEHKHU OoJjblne7 MM; Ha 2 MM, €CIH
TOJIIIIMHA CTeHKHU Ooutbie 12 mm. BoeicoTa kuutisl (puc. 1.7)h >0,7c.

[Ipu gnuHe CcBOOOJHOW  KPOMKH
kHuiel | > 455 oHa J0/DKHA UMETh MOSICOK

(dnaner). TommuHa Mosicka HE IOHKHA OBITh \

MeHbIIe TommuHbl KauIpl. [upuna daanma N

NOJbKHA ObITh He MeHee 50 MM, IIHpHHA N\ X

nosicka — He MeHee 75 mwm. Illupuna dnanma \ = <

(modyIIMprHa MOSACKA) TOJIKHA OBITh

\
He 6oiiee 200s / /ReH . & N X

[Ipu coenuHeHNN OallOK KHUIIAMH UX
TOPIBI YacTO OCTABJISIFOT CBOOOJHBIMH, C \
TEXHOJIOTHYECKUM 3a3opoM (puc. 1.8, a), .
KOTOPBIN HE MoJbKeH npeBbimats 40 MM win ¢. ke Krma
0,25¢ (B 3aBHCHMOCTH OT TOTO, YTO MEHBIIIE).
B paiioHax HHTEHCHBHOW BHOpallMK M COCPEIOTOUYEHHBIX Harpy30K (JIEOBBIX, OT IIBAPTOBOK,
CJIEMHUHTA U Jp.), KHWYHbIE COEIMHEHUS BBIIOIHIIOTCS MPU MUHUMAIIBHBIX pa3Mepax y4acTKOB
OOIIMBKY (HACTUIIA), HE TIOAKPEIUICHHBIX HabopoMm (puc. 1.8, 0).

Pa3meps! kKHHIl MOTYT OBITH YMeHbIeHbI (1.7.2.2):

— Ha 10 %, eciu Ganku NMpUBapUBAIOTCS OAHA K APYroM MJIM K OOIIMBKE
(HacTuiy);

— Ha 15 % — npu HamuMK ¢IaHIa UM TOSCKa;

— Ha 25 %, ecnu OaNKu MPUBAPUBAIOTCS OJTHA K JPYTOM, 8 KHUIIBI HMEIOTIIOSICOK.
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Puc. 1.8. KHI/IHHBIG CO¢ MHEHHUS aJlOK OCHOBHOTrO Habopa
pa S \V
Coenunenuss  0ajok paMHOro Habopa  pEeKOMEHAYEeTCs BBINOJIHATD

CKpYT jCHHBIMU KHHIAMHU. KHI/II_IBI JOJDKHBI HMCTH IIO CBO60,Z[HOI>'I KpPOMKC I104-
COK, KOTOpBIfI PEKOMEHA } €TCA AcCaTh I1JIaB E O IepeXoasAIluM B MOSICKH paMHBIX

Oanok. KareTsl wim pagmychel CKpyTieHHs K [ MII, COEMHSIONN % OaJKH paMHOTO
Habopa, TOJHKHBI OBITH HE MEHEE BBICOTHI CT ¢HKU paM  -oif 6ank - (1.7.2.3-).
3a30phbl B - -
COETMHEHUSIX

paMHBIX 6aJIOK He

JIOITYCKAIOTCS

e




Puc. 1.9. Kuuunsie coequHeHns 0aI0K paMHOTo Habopa
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Ecnu paccrosHue Mexay KOHIAMHM KHUIBI mpeBbimaer 160S Jn. Tt

napajuIe/IbHO JTUHHUH, COSAMHSIONICH KOHIIBI KHUIIBI, HA paccTosHuu a (a < 1/4h;

a < 35S) 10KHO OBITH YCTaHOBIIEHO pedpo xkEcTtkocTH (puc. 1.9).

2. MPOEKTUPOBAHUE CBA3EN OHULLA

Jis obecriedeHust 0€30MAaCHOCTH TPY30BBIX (KpPOME HAJIMBHBIX) M MACCAKHUPCKUX
cynoB juHo Oonee 50 m IlpaBunamu Peructpa mpemycmaTpuBaeTcsi YCTPOWCTBO B HX
KOpITyce ABOWHOTO JAHA OT dopruka 10 axTeprnuka. Kpome Toro, 1BoitHOE JHO B 3TOM paiioHE
00s13aTeNBbHO ISl CY/IOB JIENOBOTO IJIaBaHUs KaTeropuiit ArcS u Bblie.

Tankepsl MoryT uMmeth oauHapHoe aauine. Ogaako MAPITOJI 73/78 nns amedrsHBIX
TaHKepoOB  TpeOyeT HalIW4yus MEXAYAOHHBIX TAaHKOB  HM30JIMPOBaHHOro  Oaruiacra
MHUHUMAJIBHON BBICOTOH B/15 mnm 2 merpa B 3aBUCHUMOCTH OT TOTO,4TO MEHbIIE (HO HE
Mmenee 1 M npu genserite cyana 6osee 5000 T u He meHee 0,76 M npu MEHbIIIEM Je/IBEHUTE).

HanuBHBIE M OTKpBITHIE cyda jiuuHON 80 M W OoJiee JOKHBI UMETh TPOJOJILHYIO
cuctemy Habopa nHua. J{HuIIe HaBaJOYHBIX, HETEHABAIOUHBIX U HAKATHBIX CY/IOB JOJIKHO
OBITH JBOWHBIM M IMETh IPOJIOJIBHYIO CUCTEMY Habopa.

2.1. OpnHapHoe aHuLle

Tak kak coBpemeHHbIMH [IpaBuiiaMu U MEXIYHApOIHBIMU TPEOOBAHUSIMH OAHMHAPHOE
THUIIE JomycKaeTcsl (GaKTUYECKH TOJBKO AJisi HEOONbIIMX CYAOB, cHCTeMa Habopa IHUIIA
«HATIPAIIMBACTCS TIOMIEPEYHAS.

B stom crydae Habop AHUIIA COCTOUT U3 (HIOPOB, HEPA3PEIHOTO BEPTUKAIBLHOTO KU
(cpemaHero KMIbCOHA) U pa3pe3HbIX Ha (JIopax KWIBCOHOB (PAacCTOSIHUE MEXKY KOTOPBIMU HE
JIOJKHO MPEBBILATH 2,2 M).

Bce Ganku 1omKkHBI UMeTh TTONKU. [1oJIKH (IIOPOB M KHIIBCOHOB CBApUBAIOTCS MEXKITY
coboit BCThIK (puc. 2.1). ®ropbl MOTYT UMETh TMOJKH B BHJIE OTOTHYTHIX (IaHIEB, — KpOME
paitonoB MO u axTepnuka, a mpu guuHe cyaaa 6onee 30 M — Taxxke Ha npotsokenuu 0,25L ot
HOCOBOTO IepreHankyspa(2.3.2.3).

TonumHa oOMMBKY JHUIA B CPEIHEN YacTH ompeaessercs no Gopmyie

(1.16) mpu m = 15,8; ks = 0,634 — 0,00283L.
Pacu€tHoe mnaBieHue Ha OOIIMBKY JHHWINA Bhraucisercs mo Qopmyse (1.3).
TounmmuHa oOIIMBKY HE T0/KHA ObITH MeHee (2.2.4.8):

— npu L<30wMm Smin =3,1+0,12L;

— Tpu L230M Smin :5,5+0,04L.
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Puc. 2.1. OgunapHoe qHuIIE

l'opu3oHTanbHBI KU WIM ILIMYHTOBBIE MOSChS (MPUMBIKAIONIME K OpYCKOBOMY
KWJII0) JOJKHBI OBITH TONmIe oOmuBkM Ha 2 mMM. lupuHa ropusoHTambHOro Kujs (0o
JBYX IIIMYHTOBBIX IMOsIChEB) noibkHA ObITh He Menee 0,8 +0,005L, m (2.2.4.4).

TonmuHa cKyIoBOro mosica A0KHA OBITH HE MEHEE TOJIIMHBI OOIIMBKY JHUIIA.

TonmuHaa cTeHOK (PIIOPOB M KMJIBCOHOB, MM, JOJDKHA ObITh He MeHeeb,3 + 0,04L.
MunumanbHas TONIIMHA CTEHKHM BepTHKanbHOro kuist pasHa6,8 + 0,04L, Ho He Gonee
TOJIIUHBI TOPU30HTAILHOTO KIS (2.3.4.3).

Bricota ¢uopos B Il nomxna Obite He Menee 0,055B1 (Bi1 — mmpuHa TprOMa).
Ceuenue IIopoB MMoA0MpPaETCss B COOTBETCTBUU C yKa3aHUSIMU mojpaszena 1.7 kak s 6aiok
cBapHoro npoduist ¢ yuérom dopmyn (1.18) u (1.19) npu m = 13; ks = 0,6; | = B1; p — Takoe
e, KaK /i oOIMBKY qHMINA, HO He MeHee 35 kIla; Nmax= 0,4pal; k. = 0,6 (2.3.4.1).

MOMEHT CONPOTHUBIICHUS BEPTUKAIBHOTO KIS JODKEH OBITh OOJIbIIE MOMEHTA
conpotunenusi pmopa B Il He mMeHee yem B 1,6 pasza, a ero BbICOTa — HE MEHEE BBICOTHI
¢nopa B AI1.

MoOMEHT CONPOTUBIEHHS KMILCOHA IOJDKEH OBITh HE MEHEe MOMEHTa COMPOTUBIICHHS
¢drnopa B JI1. BeicoTa kmiibcoHa paBHA BEICOTE (IOpa B MECTE UX COCTUHCHUS.

@nopbl MOTYT UMETh BBIpE3bl BBICOTOW He 0oOJee MOJOBHHBI BBICOTHI (hjiopa H ¢
IIEHTPOM IMOCEepEANHE BRICOTHI (pitopa. PaccTossHre MeXy BRIpe3aMu JIOJDKHO OBITh HE MEHEe
BBICOTHI (prropa.

[Ipu HanMuuu BHIPE30B CTCHKA (IOpa JOHKHA OBITH MOJKPEIUICHA BEPTHKAIBHBIMU
p€OpamMu KECTKOCTH, PACCTOSIHHE MEXIy KOTOPBIMH IOJDKHO OBITH He Oonee 90 TonmuH
dropa (cm. puc. 2.1). Ceuenne pédep moadupaeTcs IO MOMEHTY HHEPITUH B COOTBETCTBUH C
yKazaHusaME noapaszena 1.7. Hwkaue KoHIBI pedep cpesaroTes «Ha yo» (puc. 2.2).
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Lm
30 o
]
i - 20
Puc. 2.2. O6pe3ka pedpa Puc. 2.3. IIpumeps! rosryOHUIM
KECTKOCTH «HA yC» TEXHOJIOTUYECKUX BHIPE30B

B HmKHeH 4YacTH CTEHOK CTPUHIEpOB U (PIOPOB NOJKHBI OBITH TOJYOHH- IBI IS
npoToka Bojbl. HeoOX0oauMo Tarke MpeaycMOTPETh BBIPE3bl Ul MPOXOJa CBAPHBIX IIBOB
pamuycom 20...30 mm (puc. 2.3).

2.2. OBoWHOoe gHULe

KoHCcTpykiinss [BOMHOrO JHAa BKJIIOYAaeT OOMIMBKY JAHWINA (B TOM YHCIIE
TOPU30HTAILHBIA KWJIb U CKYJIOBBIC MOSIChsI), HACTHJ BTOPOTO JHA (B TOM 4YHCIE KpaWHUUH
MEKyIOHHBIA JIMCT) W DJIEMEHTHI Habopa (BEpPTUKAJIbHBIA KWIIb, JHHUIIEBBIC CTPUHTEPHI,
¢bopsl U ap.).

Beicota aBoitHoro mHa h, M, y kwis gomkHa ObiTh He Menee 0,65 M, a
TaKXe

L-40 d
h> +0,04B+35 . (2.1)

570 L

Ha cynax apkruyeckoro miaBaHusi kareropuii Arc8 u Arc9 BbIcOTa BOMHOTO JHA
JI0JKHA OBITH HE MEHEe

h = ¢(0,009L + 0,8),

rae ¢ = 0,8 s cynos kareropun Arc8 u ¢ = 0,9 nns cynos kareropuu Arco.

BepTukanbHbBIN KWITb SBISETCS HEMPOHUIIAEMBIM. BMecTO HEro MoKeTObITh TPUMEHEH
TOHHEJBHBIM KWJIb, COCTOSIIIMN HX JBYX HEMPOHUIAEMbIX CTEHOK 1o 00e cropounsl ot JIIT.
Ero mmpuHna He noynkHa npesbimath 1,9 M (2.4.2.3). OOuIMBKa U HACTHI BTOPOTO JIHA BHYTPH
TOHHEJIBHOTO KWJIA TOJAKpEIUIsseTcsl OpakeTaMu WM TONEepeYHbIMU OallkaMu € KHHULAMH C
WHTepBajoM B 1 mmarmuto.
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2.2.1. KoHcmpykuus deoliHo20 OHa npu nonepeyHou
cucmeme Habopa

B sTOM citydae HaOop AHUIIA COCTOUT U3 (PIIOPOB, HEPAZPEIHOTO BEPTUKATILHOTO KUJIS
U JHUILEBBIX CTPUHIEpOB (PacCTOSHUE MEXAY KOTOPBIMH HE JOJDKHO MpeBblIaTh 4,2 M)
(2.4.2.4). Ha cynmax apKTHUYeCKOrO IUlaBaHusi Kateropuid Arc8 m Arc9 paccTosHHEe MEXIY
JHHIIEBBIMU CTPHHIEPAMH HE JTOJKHO TpeBbimath 3 M (3.10.2.7).

@sopbl  ycTaHABJIMBAIOTCS 4Yepe3 OAHY Imanuio. Jlias obseryeHus KOHCTPYKLIMHU
CIUTOLIHBIE (DIIOPBI YEPEIYIOTCS ¢ OTKPBITHIMU (OpaKEeTHBIMH WJIM OOJIETYEHHBIMH ), IIPH 3TOM
paccTosiHiE MEXIY CIUIOIIHBIMU (DJIOpaMy He JOJDKHO MpPEBbILATh S5 mmanuil uiam 3,6 M (B
3aBUCHMOCTH OT TOro, 4yro MeHsnuie). Ha cynax kareropuii Arc8 u Arc9 paccrossHue Mexay
CIUIOIIHBIMU (DJIOpaMU HE JTOJDKHO IpeBbllaTh 2 mmnanuid. Konctpykuus ¢uiopos npuseneHa
Ha puc. 2.4 (2.4.2.5).

[{uctepHbl BOMHOrO JHA MO JUIMHE pa3felsioTcs HernpoHulaeMbiMu (iaopamu. He
JIONYCKAIOTCS BbIPE3bl U B BEPTUKAJIbHOM Kuje. B ocTalbHBIX ciaydasx uid oOJierdyeHus u
YCTPOICTBA J1a30B B CTPUHIEPaX, (piopax u Opake- Tax peKOMEHYeTCsl 1eJ1aTh BBIPE3bI.

ITpu BeICOTE QuiopoB h > 0,9 M MO MX CTEHKaM CTaBATCS BEPTHUKaJIbHbIC PEOpa
KECTKOCTH, PACCTOSHUE MEXKIY KOTOPBIMU JOJKHO OBITh: JJIS1 HENIPOHU- LIaeMbIX (JIOPOB —
He Oomnee 0,9 M; ms crtomHEIX (iopoB — He Oonee 1,5 M; ans o6nerdyeHHpIX (IopoB — HE
oonee 2,2 m (2.4.2.6).

[Ipumenenne oOJErYeHHBIX M OpakeTHBIX (PIOPOB HE JOMYyCKaeTcs B palioHax C
MOBBIIICHHBIMU MECTHBIMHU Harpyskamu (2.4.2.5):

— B HOCOBOU okoHeuHocTH (Ha nHe 0,25L);
— BMO u KO;
— B TPIOMax, B KOTOPBIX MIEPEBO3SATCS TSHKEIOBECHBIE TPY3bl, PYAA;

— B TpPIOMax HaBaJIOYHBIX CYIOB, pa3rpyKaeMbIX rpeiidepamu.

Kpome »storo, crutomnsie QIoOpel  JOIDKHBI CTOATH B MecTax JCUCTBUS
COCPEIOTOYCHHBIX HArpy3ok (Moj MuiiepcaMH, HAaIpaBiSAIOIIMMHU CTOMKaMH KOHTEHHEpPOB,
(dbyH1aMeHTaMH, KOHLIaMU KHUI IIONIEPEYHBIX NepedOPOK U T.1I1.).

BbpakeTHble ¢uiopbl HE PEKOMEHAYIOTCS HpU BBICOTE JBOWHOro aHa Ooneel M u He
JOMyCKAIOTCS Ha CyJdax apKTHYECKOro TuraBaHus kareropwii Arc8,Arc9 m Ha jpemokosax.

PaccrosiHue OT KpoMKH BbIpe3a (uiopa WIM CTpPUHTEpa 0 OOLIMBKU JHHUIIA WIIH
HACTHJIa BTOPOTO JHA JO/DKHO OBITH He MeHee 1/8 oT JIIHHBI BeIpe3a, a Takke He MeHee: 0,25h
— JUIsl CTPHHTEPOB U CIUTOMIHBIX (utopoB; 0,2h — st oOnerdyeHHbIX GIopos.

JlnHa BeIpe3a B 00Jer4eHHOM (uiope J0mKHa ObITh He Oosiee 1,2h u He 6onee 0,7 ot
HIMPUHBI MIAcTUHBI (iopa. OTCTOSHUE BBIPE30B B CIIOUIHBIX
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¢opax OT CTPUHTEPOB JODKHO ObITh HEe MeHee 0,5h (s oberdeHHbIX (GIopoB
coorBeTcTBeHHO He MeHee 0,25h).

- g HO MEHOD 05h wo Monge 05h, o
a2 M08 D51 ///
HE MOHOD 0.5?}4 - ///
i \Jl 4 O
| I |
- | P |
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Puc. 2.4. Konctpykiust paopoB: a— CIUIOMIHOM;0 —
00eryéHHbIN; B — OpaKeTHbBIN

Paccrosinre Mexay BbIpe3aMu JOJDKHO OBITH HE MEHEe: MOJIOBUHBI JITMHBI OOJIBIIETO
U3 BBIPE30B — JUISi CTPUHIEPOB M CIUIOMHBIX (uopos; 0,5h — s obOnerueHHsix (iopos
(2.4.2.7).
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BeIpessl He nonmyckaroTes:
— Ha y4yacTKax, IPUMBIKAIOIIUX K IepedopKam;
— IOJ NWLIEPCaMU;

— B paifoHaX OKOHYaHUS KHHI (yHIAMEHTOB ITIABHBIX MEXaHU3MOB.
B Opakerax momyckaroTcsi BBIpe3bl AuameTpoM He Ooree 1/3 oT MeHbIeropasmepa
OpaKeTHhl.

2.2.2. KoHcmpykuyus deoliHo2o GHa npu npodonbHol
cucmeme Habopa

B »TOoM ciyyae HaOop OHMIIA COCTOMT W3 HEPA3PE3HOr0 BEPTUKAIBHOIO (MU
TOHHEJIBHOTO) KHWJIS, THHUIIEBBIX CTPUHTEPOB, CIUIOMIHBIX (HJIOPOB M MPOAOJBHBIX Oanok
OCHOBHOTO Ha0Opa 1o OOIIMBKE JTHUIIA U IO HacTUIoM 2 ntHa (puc. 2.5 u 2.6).

Puc. 2.5. JIBoitHOE JHO ¢ TPOI0JIBHOM CUCTEMOIT Habopa

PaccrosiHue M1y CTpUHTEepaMu He JO0JDKHO MpeBbiath 5 M (2.4.2.4).

Bmecto npomonbHBIX OanoK JHHUIIA M BTOPOrO JHA MOTYT OBITh HPUMEHEHBI
o0JIerYeHHbIE CTPUHTEPHI, OTJIMYAIOUINECS OT OCHOBHBIX CTPHUHIEPOB BBIPE3aMU OOJBIINX
pasmepoB (puc. 2.7). Takas pa3sHOBHIHOCTH MPOJIOJHHOM CHCTEMBI HaOOpa, Ha3bIBaeMast
CTPUHIEPHOI WJIM PYCCKOM, MoJyyusia HauboJsiee MIMPOKOE paclpoCTpaHEHHE Ha cynax s
HaBaJOYHBIX TPY30B.
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Puc. 2.6. CoomrHoit ¢yiop aHMIIA ¢ TPOJOIBHOM cUcTEMOI Habopa
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Fuc. Z./. CTpuHI¢pHasl CHCTEMa HA0bopa:
a— (mop; 6 — cTpuHrep; B — 00JIeTYeHHBII CTPUHTEP
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PaccrossHue MexIy CIUIOIMIHBIMH (piiopaMu HE JOJDKHO NPEBBIIATHS IIMAIUi
wii 3,6 M B 3aBUCUMOCTH OT TOro, 4yTo MeHble. [Ipu cTpunrepHoil cucreme Habopa 3TO
paccTtosiHue MOKET OBbITh yBEIM4YEHO, HO He Oojee ueM B jaBa paza. OOBIYHO paccTOsHUE
MEKIYy CIUIOIIHBIMU (jiopaMu coctasiser 3...4 mmanuu (2.4.2.5).

PaccrosiHre Mexay CIUIOMIHBIMH (IOpaMU HE JTOJDKHO MPEBBILATh JBYX IIHAIWUN B
paifoHax C MOBBIIIEHHBIMU MECTHBIMU HArPy3KaMu:

— B HOCOBO# okoHeuHocTH (Ha amune 0,25L);

— BMO u KO;

— B TPIOMax, B KOTOPBIX IEPEBO3ATCS TSHKEIOBECHBIC TPY3bI, PYa;
— B TPIOMax HaBaJOYHBIX CY/IOB, pa3rpyx,aeMbIX rpeidepamu;

— Ha CyJax apKTHYECKOTOo IuiaBaHus kareropuii Arc8 u Arc9.

Mesxy CIUTOMIHBIME (JIOpaMHU MO CTOPOHAM BEPTUKAIBHOTO WJIM TOHHEIBHOTO KHUJIS
CTaBsiTCsA OpakeThl (Ha3bpIBaeMbIC JOKOBBIMH), JOBEIEHHBIC 10 OMIKAHIINX MPOIOJIBHBIX
Oasok mHUIIA B BTOporo aHa (puc. 2.8). PaccTosaune mMexmy 3TuMu OpakeTaMHu HE JODKHO
npeBbmarh 1,2 M (0OBIYHO OJ/THA HIMAIHS TONIEPEYHOT0 HAbopa).

[Tpu monepeunoii cucteme Habopa 60pTa OT OCHOBHBIX HIMTAHTOYTOB MEXY (iropamu
YCTaHABJIMBAIOTCA CKYJIOBbIE OpakeThl, MOAKPEIUIAIOLNE KpalHUNH MEXAYAOHHBIM JHCT U
JOBEIEHHBIE 0 OMIKaWIINX MPOAOJIbHBIX OAallOK THUIIA M BTOPOTO JHA U MPUBAPEHHBIE K
HUM (cMm. puc. 2.8). OObBIYHO JOKOBasi M CKyJioBas OpakeThl pacHojaraloTcs B OIHOU
MJIOCKOCTH.

a) 0)

Puc. 2.8. bpakets! Mexay gropamu: a — cKyoBas; 6 — ToKoBas

Cmomaeie  ¢uiopsl 00  OpakeTsl  00s3aTeNbHBI B MECTaxX  JICHCTBHS
COCPEIOTOYCHHBIX HArpy3oK (TO0j MUJUIepcaMy, HANpaBIISIOMIMMHU CTOMKaAMH KOHTEHHEPOB,
¢byHIaMeHTaMH, KOHIIAMU KHUII TONIEPEYHBIX MEpPeOOPOK U T.I1.).

Ilo crenke (aopoB AOMKHBI OBITH YCTaHOBJIEHBI BEpTUKAJIbHBIE pEOpa >KECTKOCTH,
COEMHSAIONINE MTPOAOJIbHBIE OAJIKU THUIIA U BTOPOTO JTHA.
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Paccrosiare ho oT kpomku BbIpe3a ¢iopa WK CTPUHIEpa M0 OOIIMBKH JTHHINA WM
HACTHJIa BTOPOTO JHA JOUKHO OBITh He MeHee 1/8 oT muHBI BeIpe3a, a Takke He meHee: 0,25h
— JIUISL CTPUHTEPOB ¥ CIUIOMIHBIX (iiopos; 0,15h — mis oGnerdenHsix crpunrepos (2.4.2.7).
Ecom B oGneru€HHom ctpuHTrepe

hg > 25S,/1 , MM, TO y KPOMKH BBIP€3a JOJKHO OBITH NOAKPEIIEHHE, OOBIYHO B

BHJIE TOPU30HTAIBLHOTO pedpa kécTkocTH (1) onpeaensiercs mo dpopmyie (1.1)).

JlnrHa BeIpe3a B 00JISTYCHHOM CTPHHIEpe J0JDKHA ObITh He Oonee 1,2h u He Gonee 0,7
OT JUIMHBI TUIACTUHBIL. PaccTosiHuEe MEXIy BBIpe3aMU JOJDKHO OBITh HE MEHEE: IOJIOBHHBI
JUTMHBI OOJIBILIETO W3 BBIPE30B — JUIS CTPUHIEpoB M CrutomHbix ¢uiopos; 0,5h — mms
obJterueHHbIX cTpuHrepos (2.4.2.7).

BeIpe3sbl He TOIyCcKaroTCs:

— Ha yJacTKaxX, IPUMBIKAIOLINX K epedopkam;
— MOJ NWJIEPCaMU;

— B pailoHaX OKOHYaHHUs KHHII (YHJAMEHTOB IVIABHBIX MEXaHU3MOB.
B Opakerax momyckaroTCs BeIpe3bl AHaMeTpoM He 6osiee 1/3 oT MeHbleropasMepa
OpakeThl.

2.2.3. PaamepsbI ceqyeHuli cesseli 080liHO20 OHa

PasmMeps! cBs3eil THUIIA JOJDKHBI OBITh ONPEICICHBI C YIETOM pacuETHBIX IaBJICHUH,
ornpezensieMblX B oapasaene 1.5.

Pasznuunbie cBS3M JBOMHOTO JHA BOCHPUHUMAIOT Pa3iMYHBIC COUCTAHUS HArpy30K.
Cremyer yduTHIBaTh BCE BO3MOXKHBIE TPH IKCIUTyaTallMH Cy/IHA CIIy9al WX HarpyXeHws. 3a
pacu€THOE JaBJICHUE MPHUHUMACTCS HAMOOJIbIIEEe H3BCEX BO3MOXHBIX.

3a pacu€THyl0 Harpy3ky Ha OOmMUBKY W péOpa KECTKOCTH MJHHUINA OOBIYHO
IIPUHUMAETCSl Harpy3ka co CTOPOHBI MOpS MPH MYCThIX LUCTEPHAX BTOPOro JHa.PacueTHbIM
JaBICHMEM Ha HACTHJI W pEOpa JKECTKOCTH 2 JHA MOXKET OBITh JaBJIeHHE OT Tpy3a Ipu
MYCTBIX LHUCTepHaX 2 JHA WM JaBJCHHWE B 3allOJIHEHHBIX LUCTEpHAX BTOPOrO JHA INpHU
ITyCTOM TPIOME.

PacueTHOlf Harpy3koil Ha HEMpPOHHUIIAEMBbIE CTEHKH (JIOPOB, CTPUHIEPOB U KUIIS
SBIISIETCS JaBJICHHUE B 3alIOJTHEHHBIX IICTEPHAX BTOPOTO JHA.

Tomyuna obwusku onuwa B cpeiHeil yactu onpenensercs mno ¢opmysne (1.16) mpu m
= 15,8; ks = 0,634 — 0,00283L — mpu morepeuHoi cucteme Habopa auuia; ks = 0,6 — npu
IIPOIOJIbHOM cucTeMe Habopa.

Tonuaa o0mIMBKY JOKHA OBITH HEe MeHee (2.2.4.8)

Smin 2(5,5+0,04L) \/ﬁ ,

rie koaddunuent n onpenensercs no Gopmyse (1.1).
TpeOoBanust kK pa3mepaM TOPU3OHTAIBLHOTO KWL M CKYJIOBOTO IMOSICATaKHeE JKe,
KaK IpY OJIMHAPHOM JHHIIIE (CM. ojpa3aen 2.1).
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Tomyuna Hacmuna 6mopo2o OHA, BKIOYAas KpalHUH MEXTYyJAOHHBIH JHUCT,
ompenensercs mo dopmyiae (1.16) mpu m = 15,8; ks, = 0,8 (2.4.4.4-). Kpome Toro, sra
TOJIIIMHA JOJIKHA OBITh HE MeHee 5,5 MM, a Takke He MeHee:

Smin =(38+0,05L) /n;
mn = (5+0035L) [

— npu L<80m

— npu L>80m
B nocnenneit popmyne npu L > 260 M cnexyer noacrasiats L = 260 m.

B MO, a Takxke B TprOMax IMpH OTCYTCTBHH JCPEBIHHOTO HACTHJIA MUHHMAaJbHAs
TOJIIIIMHA JIOJDKHA OBITh YBEIIMYEHA HAa 2 MM, a €CJIH TPY30BbIC ONEPALUU BBITIOIHSIOTCS
rpeiipepamu — Ha 4 MM.

Tomyuna cnaownvix (hropos onpenensTes mo npasuiy (2.4.4.3)

s> kaklkzx/ﬁ +As,

rnie A = 0,12L — 1,1, HO He Ooznee 6,5 mpu momepedyHoi cucreme HaOopa; A = 0,023L
+ 5,8 mpu ipo0BHOM cucTeMe Habopa; o — pacCTOSTHUE MKy pEOpamMu KECTKOCTH, M, HO
He OoJtee BBICOTHI ABOMHOTrO aHA; K1 1 K2 — k03 du- muenTsI, onpeaensemelie mo tadbn. 2.1 u
2.2; m — onpenensercs mo dopmy-ie (1.1); As — onpenensiercs o popmyse (1.17).

Tabmuma 2.1
Onpenencune ko3 duiinenta Ky
Cucrema PaccrositHre MeXy CIUTOIIHBIMU (DJIOpAMHU B IITAIUSIX
Habopa 1 2 3 4 5
rnomnepeyHas 1 1,15 1,20 1,25 1,30
MPOI0JIbHAs - 1,25 1,45 1,65 1,85
Tabnuma 2.2
Omnpenenenue kodddunmenra ko
Cucrema Yucno cTpUHTrepoB Ha OJUH O0OpT
Habopa 1 2 3 u Oonee
MoTIepevHast 0,97 0,93 0,88
MpOI0JIbHAs 0,93 0,86 0,80

Tonumua ¢aopoB B HOcoBoil yactu, B MO, a Takxke B TPIOMax CYyOB,
pasrpyxaemMbix rperidepamu, 1oKHa ObITh HE MEHEe:

Smin = 0,035L +5;

— IIpH MoNepevyHoi cucreMe Habopa

— TIpU NPOJIOJIBLHOM cucTeMe Habopa
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Tomyuna sepmukanbHo2o Kuis onpeaensercs u3 yciaosus (2.4.4.2)

s>2h hlﬁ +As,
(hakt

rae A = 0,03L + 8,3, Ho He 6onee 11,2; h U Ngacr — BBICOTA BTOPOro JHA, COOTBETCTBECHHO
Tpebyemas mo ¢opmyne (2.1) u daktudecku nmpuHsATas; 1 onpexaensercs no gopmyne (1.1);
As onpenensiercst mo ¢opmysie (1.17). Kpome Toro, BepTUKaJIbHBIA KWJIb JOHKEH OBITH TOJIIIE
¢daopoB kak MUHUMYM Ha | MM. TONIIMHY CTEHOK TOHHEIHHOTO KHJISI MO)KHO YMEHBIIUTH, HO
He 6onee yem Ha 10 %.

Tonwyuna HenpoHUYaemvblX CMEHOK KU, CMpPUHeepos8 U ¢hropos NOIKHA ObITh He
MeHee onpeaenénnoi mo ¢popmyne (1.16). [Ipu sToM: pacuéTHOE HaB- JCHHE p ONMPEACTAETCS
o mocaeauum a8yMm opmyiaam (1.14) Ha ypoBHE cepe- TUHBI BBICOTHI cTeHku; M = 15,8; Ko
= 0,85 — mis Henponunaembeix (Giaopos;Ks = 0,75 — 11 BEpTHKAIBHOTO KUJISl U CTPHHTEPOB
(2.4.4.2-). Kpome TOro, moauuna HenpoHuyaemvix @Giopos O00NdCHA OblMb He MeHee
moauuHsvl cnioukvlx. TONIMHA HETPOHNUIIAEMBIX CTEHOK KWJISI U CTPUHTEPOB MOXKET OBITh HE
0o0J1ee TONIIMHBI IPUMBIKAIOIIUX K HUM JIMCTOB HApY>KHON OOIIMBKHU.

Tonwyuna cmpuneepos u Opaxkem OO0NdNCHA OblMb He MeHee MOIWUHbBL DILOPOS.
TounmuHa BeeX 3JIEMEHTOB BHYTPH JIBOMHOTO JTHA J0JDKHA ObITh HEe MeHee (2.4.4.9):

— mpu L<80Mm Smin =3,9+0,045L;
— npu L>80m Smin =5,5+0,025L.

B nocnenneit popmyne mpu L > 250 m ciegyet nmoacrasmats L =250 m.
MUHUMAaIbHYIO TONIIMHY BEPTHUKAIBHOTO KHJISL CIIEAYET YBEIUYUTH Ha
1,5 mm.
Ha HanmMBHBIX Cynax TOJIIMHA BCEX 3JIEMEHTOB, KOHTAKTHPYIOMIUX CXKUIKHM TPY30M
WM 0aJ1acToM, 10JDKHA ObITh He MeHee (3.5.4):

— mpn L<80m  Smin =(55+0035L); 2.2)

— mpu L>80m Smin = (6,7 +0,02L).

B nocnenneii popmyne mpu L > 290 M cnexyer noactasnsats L = 290 m.
Tonmuny 6ago0k OCHOBHOTO HaO0Opa MOXKHO MPUHUMATH He Ooiiee 11,5 mm.

Ceuenue 6anox ocnosHoeo Habopa (MPOIOJBHBIX OaJOK JHUINA W BTOPOTO JHA TPU
IPOAOJIBHOM cucTeMe Habopa, BEpPXHUX M HWXKHUX Oallok OpakeTHhIX (JIOpPOB HpHU
nornepevyHoi cucteme Habopa) nogdupaercs no ycaosuto (1.20) u popmyie (1.18). Dtomy xe
YCIIOBHIO JIOJDKHBI YJIOBJICTBOPSTh HIDKHHE W BEPXHHE YaCTH OOJIErdeHHBIX (IopoB u
CTPUHTEPOB B pailoHEe OOJBIIUX BHIPE3OB.
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ITpu atom: m = 12; ks = 0,5 — s mpogoasHbIX 0anok guuima; Ks = 0,65 — 11s mpogobHbIX
0aJ0K BTOPOro JHA M JUIS HIDKHHX Oanok OpakeTHBIX (GuiopoB;Ks = 0,75 — mis BepXHHX
Oanok OpakeTHbIX (uiopoB (2.4.4.5-). IIponér | 6Ganok OpakeTHOrO (hOpa U3MEpPSETCS MEKITY
koHuamu Opaket. [Iponér | yuactka oOnerdeHHoro ¢uiopa WM CTpUHIepa IO BBIPE3aMH
NPUHUMAETCS PaBHBIM JUIMHE BBIPE3a 33 BBIYETOM pajilyca ero 3aKpyrieHHs.

MOMEHT CONpOTHUBIICHHS MPOJOIBHBIX OallOK MOXXHO YMEHBIINTH Ha 35 %, eciu
MOJIKPENUTh UX CTOMKaMM MocepenuHe npoisiéra (puc. 2.9). OTH CTOHKM JOJKHBI MUMETH
IUIONIAb HONEPEYHOTO CEYeH s, CM?, HE MeHee

_ Spal

f +0,1hAs,

Kson
rne p — nasieHue, klla, co CTOpPOHBI MOpS WM OT Tpy3a (B 3aBUCHMOCTH OTTOTO, YTO
oonpmie); | — mponér moakpersieMbix Oanok (06e3 yuéra croiiku), M;Ks = 0,6; h — BeicoTa

MOTEPEYHOr0 CEYCHUS CTOMKH, cM; AS ompeneinsiercs mo Gopmyste (1.17).
MOMEHT HHEpPLUHU CeueHHUs CTOMKH, cM?, 10IKeH ObITh He MeHee

i=001f I’
c'n

rae lc — nmuna croiiku, M (2.4.4.7).
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Puc. 2.9. Iloakperuienne mpoaoabHBIX OaJIOK CTONKON

Pebpa kEcTKOCTH MO HENMPOHUIIAEMBIM CTEHKaM JBOMHOIO JHA MOAOMpAIOTCS IO
¢dopmynam (1.20) u (1.18). Ilpu 3TOoM naBieHue p ompenensercs Mo mocieaHen dopmyse
(1.14); ks = 0,55 nmns ropusoHTanbHBIX pEOEp; Ko = 0,75 mis BepTHKaTbHBIX pédep; M = 12
JUI TOPU30HTANIBHBIX pEGep; M = 10 1 BepTUKAIbHBIX pEOEp, KOHIBI KOTOPBIX MPUBAPEHBI
K OaJlkaM OCHOBHOTO Habopa; M = 8 JyIsl BEepTUKAIBHBIX PEOEpP, KOHIBI KOTOPBIX CPEe3aHbl «HA
yo» (2.4.4.6-).

39



3. MPOEKTUPOBAHUE CBA3EN BOPTA

KoHncTpykuus 60pToB cyqHa CyIIECTBEHHO 3aBUCUT OT HAa3HAYEHUS CyJHAU YCIOBUI
€ro HSKCIUTyaTallMd. Y CYXOTpPY3HBIX CYIOB XapaKTEpHO pasjelieHHe OopTa IO BBICOTE
HIOKHUMH Tay0aMu Ha psAl MepeKkpbIiTHil. BricoTa mepekpbITHil onpeaensieTcss BbICOTOM
TptoMa u TBUHIEKOB (Tabu. 3.1). KoHTeliHepOBO3bI, JHUXTEPOBO3bI, CyAa ISl MAacCOBBIX
Ipy30B (TaHKEphl, HABAJIOYHHUKH, JIECOBO3bI) HE MMEIOT TBUHJEKOB. Cy/la OTKpBITOrO THIIA,
HaKaTHBIE, & TAK)KE TAHKEPHI YaCTO UMEIOT JIBOWHBIEC OOpTa.

MAPIIOJI 73/78 nns  OoybIIMHCTBA HE(PTIHBIX TAHKEPOB TPeOyeT HaIW4Us
MEXTyOOPTHBIX TaHKOB HM30JIMPOBAHHOTO Oajutacta, TpeOOBaHUS K KOTOPHIM IPHUBEICHBI B
Tabn. 3.2.

Ta6muma 3.1
BricoTa TprOMOB M TBHHIEKOB CyXOTPY3HBIX CYIOB, M
Tun cygna Tprom TBunnexn
YHupepcanpHoe 3,2...6,0 3,0...4,5
Hakarnoe 3,5...6,0 3,5...6,0
PedpmxepaTopHoe 2,8...3,5 2,3...2,8

Cyna, sKCITyaTUpyIOIMecss B MOPSIX C 3aMep3alolIMMHi paioHaMH M B apKTHUYECKUX
IMPOTaX, a TaKXKe JICJOKOJBI, MPOMBICIOBBIC, OYKCHPHBIE M CllacaTelbHBbIE CyJa JIOJKHBI
BBIIEPKUBATh JIOBOJILHO OINACHBIE U TPYJHO MPOTHO3UPYEMBIE YAapHble HArpy3ku Ha Ooprta
(oTO 7BAA, OT MIBAPTOBOK M T.N.). II0ATOMY KOHCTPYKIMS U pa3Mepbl CBsi3ed OopTa TakuX
CYIIOB OTNpPEAENSIOTCA UMEHHO STUMH Harpy3kamu. s ux pacuéroB B [IpaBunax Peructpa
MIPEyCMOTPEHO OOJIBIIOE KOJIMUYECTBO CHEIUANbHBIX TPEOOBAaHUM M JTOBOJILHO TPOMO3JIKUX
¢opmyn. B moapazmene 3.5 B yNpomEHHOM BHJE PAaCCMOTPEHO MPOEKTHPOBAHUE
KOHCTPYKLHUI OOpTa Cy/10B JIEAOBOTO IIJIaBaHUsI.

Tabauma 3.2
TpeboBanust Kk TBOITHBIM OOPTaM TaHKEPOB
Henseut JIBoriHOM TpeGosanus
DW, T 6opT
Her BmecTuMOCTh KajkI0T0 IPpy30BOT0 TaHKA HE I0JDKHA

Menee nipesbimath 700 M3
5000 T Ectp [upuna nBoitoro 6opra b > 0,4 + 2,4-DW/20 000,

M, 1 He MeHee 0,76 m
5000 T O6s3arenen | MUHUMalIbHAS MIUpUHA TBOHOTO OopTta b =2,0 Munn b =
1 6osee 0,5+ DW/20 000, ™, (B 3aBHCHMOCTH

OT TOT'0, UTO MEHbIIIE), HO He MeHee 1,0 M
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3.1. KoHcTpyKumMmn oauHapHoro 6opTa

[ToapoOHO KOHCTPYKIMH OOPTOB paccMOTpeHbl B ydyeOHukax [4; 11].

OTMeTuM 3/1eCh JTUIIb HEKOTOPhIE OCOOCHHOCTH BIOOpA KOHCTPYKIIHH.

[Ipocreiimas cucrema Habopa — OTHOPOAHAS ITONEPEYHAasi, COCTOSAIIAS U3 OJJUHAKOBBIX
mmanroyroB. OHa Hamboliee NpPUMEHHMMA JUIS JIECOBO30B, YHHMBEPCAJIBHBIX CYXOTPY30B
(ocoOeHHO B TBUHJEKAX), HaBAIOYHHUKOB. OAHAKO €cCiM MPOJET MIMAHTOYTOB OOJIBIIONH,
HEOO0XO/MMO YCTaHABIUBATh MPOMEXKYTOYHBIE OMOPHl — OOPTOBBIE CTPUHIEPHI, TOrIA
HIMAHTOYThI MOJTYYar0TCsl MEHbIIEro Npoduiis U Bec NepeKpbIThs yMeHblnaercs. Kpome Toro,
CTPUHIEPBI MOBBIILIAOT )KECTKOCTh NepekpbITus. [loaTomMy mposér mmanroyroB B MO (tae
BO3MOJKHA CYILIECTBEHHAsI BUOpaIKs) He AOJDKEH MmpeBbimath 2,5 M (2.5.2.3).

Tem H©He MeHee CTPUHTEpPHl CYXOTPY30B YMEHBIIAIOT IIOJE3HOE TPy30BOE
MIPOCTPAHCTBO, a TAK)KE MOT'YT IOBPEXAATHCS OT yIapOB MPH IPy30BbIX omnepaiusax. [loatomy
0opTa JIECOBO30B B TPIOMAX JICTAIOT TOJIBKO IO OAHOPOIHON CUCTEME Habopa.

CtpuHrepsl MOTYT OKa3aThCsl OYEHb TPOMO3JIKHMMHU MpU OOJIBIIOM MPONETE (PaBHOM
JUIMHE OTCeKa). B 3ToM ciyyae UX TOAKPEIUIAIOT OIHOH WM  HECKOJIbKUMHU
MPOMEXYTOUHBIMH OMOpPaMU — paMHBIMU UIMAHTOyTaMu. PamHbIe MIMAHTOYTHI JIOJKHBI
CTOSITh B OIHOM IUIOCKOCTH CO CIUIOIIHBIMH (iopaMu. Takass HEOTHOPOIHAS CHCTEMa
Habopa XapakTepHa njsi OOpPTOB HANUBHBIX CYAOB, HO HEPEIKO BCTPEYACTCS TaKXKe Y
CyXOrpy3HbIX cynoB. O0si3aTenlbHa YCTaHOBKA PaMHBIX IMAaHroyroB B MO — He pexxe uem
yepe3 5 mmanuil uiu 3 M(B 3aBUCUMOCTH OT TOTO, 4TO OOJIbIIE), U, KPOME TOTO, 10 TOPLIAM
JIBUTATEIIS.

[IpononsHast cucrema Habopa OopTra BCTpeuaeTcss peaKo — TOIBKO Ha
KPYITHOTOHHAXHBIX Cy/ax. B 3ToM ciydae HaOOp COCTOUT U3 MPOAOJIBHBIX OalOK M PAMHBIX
UIMAHTOYTOB, CTOSIIIUX B OJJHOM MJIIOCKOCTH CO CIUIOIIHBIMH (hIIOpaMH.

3.2. KoHCTpyKuuu aBoMHOro 6opTa

B KoHCTpyKUUSX ABOMHBIX OOPTOB JOCTATOYHO SCHO MPOCIEKHUBAETCS AHAIOTHUS C
KOHCTPYKUHUSAMHU JBOMHOro AHa. PamHbIil HAOOp COCTaBIAIOT BEpTUKaJIbHBbIE TuadparMbl U
TOpPU30HTANIbHBIE TUIAT(GOPMBI (paMHbIE IIIAHTOYyThl U OOPTOBBIE CTPUHIEPHI — MO aHAJIOTUU
CO CIUTOUIHBIMU (JIOpaMH U JHUILEBBIMHU cTpuHTepamu). OCHOBHON HAOOp COCTABIISAIOT:

— IIpH NOTNEpPEeYHOol cucTteMe Habopa — IIMAHTOYTHl U CTOMKK BHYTpPEHHEro 6opta (1o
aHaJIOTUH ¢ O0ajgKaMu OpakeTHBIX (JIOPOB);

— IpU TpPOAOJBHOM cHucTeMe Habopa — TOPH30HTaJIbHBIE Oallki HapyXHOTO H
BHYTpEHHET0 00opTa (10 aHAJIOTHH € MTPOI0IBLHBIMH OaJIKaMH IBOWHOTO JTHA).

Huadparmpl U miaatopMbel MOAKpPEIUIIIOTCS  pEOpaMu  KECTKOCTH € Y4ETOM
TpeboBanuii monpaszzaena 1.8. Ilpm 3ToM MeHbImas CTOpoHa 00pa3yeMbIX

41



IUTACTHH He J1oJbkHA mpeBbimaTth 100S 1+ MM, TJ€ S — TONIHHA JuadparMel

(mmatdopmsr) (2.5.2.2).

[[Iupuna BEIpe30B B quadparmax u miarGopmax He I0JDKHA MpeBbimaTh 0,6 MIUPHHBI
nBoiHOro 60opTa. PaccTosHue Mexnay BbIpe3aMu JOKHO ObITh HE MEHEe JJIMHBI BBIPE3OB.
Bripess! (kpoMe MIMHUraToB) He JOMYCKAIOTCS B paiioHaxomnop auadparMm u miardopm (Omxe,
yeMm 3 mmanuu win 1,5 mupuHbl 1BoHOT0 60pTa). KpoMKHM BBIpE30B B Ipejieiiax YeTBEPTH
mpodéTa paMHBIX CBSI3€H OT WX OMOP JOJKHBI OBITh MOAKPEIICHBI MOSICKaMU WU pEOpaMu
KECTKOCTH.

3.3. KoHCcTpyKuMa 6opTa n ULUCTEPH HaBano4YHbIX Cy40B

K 6opry HaBasiouHOro CyqHAa MPHUMBIKAIOT MOANAIYOHAss M CKYJOBas HUCTEPHBI.
Mexay HMMU OOBIYHO pAacIlOJIOKEHO OJUHAPHOE IEPEKpPhITHE C OJHOPOJHBIM HabOpPOM
(wmanroyramu) aub6o nBoiHOW Oopt. [loamanyOHas nucTepHa AOKHA UMETh MPOAOJIbHYIO
cucremy Habopa (puc. 3.1). CkynoBas 1EcTepHa 0OBIYHO TAKIKE UMEET IPOIOTIBHYIO CUCTEMY
Habopa (puc. 3.2).

Puc. 3.1. Konctpykuus moamnaxyOHO# IUCTEPHBI

VYron HakioHa cTeHOK moananyOHbix 1uctepH k OIl momken ObiTh He meHee 30°,
CKyJIOBbIX — He MeHee 45°. IllupunHa ckynoBoHM HMCTepHBbI A0KHA ObITh He MeHee 0,125B
(3.3.2.4).

HaGop unucTepH mnpu MOpoAONbHOM cucTeMe Habopa COCTOMT M3 OCHOBHBIX
MIPOIOJIBHBIX OAJIOK ¥ MOTEPEYHBIX PAMHBIX CBSI3€H TaBPOBOTO MPOMWIIS, pacCIOJIOKEHHBIX B
TUTOCKOCTH (JIOPOB. B CKyNMOBBIX IUCTEpPHAX, KPOME TOTO, B IIOCKOCTH KaXJI0TO BTOPOTO
¢dopa OMHKHBI CTOSATH TONEpedHble AuadparMel. OTH auadparMbl MOTYT MMETh BBIPE3bI
(71a3el), MOJKpENIEHHbIE MOACKaMU WM pEOpaMu KECTKOCTH. Pa3meprl 3THX BBIPE30B
JOJDKHBI OBITh TAKMMH, YTOOBI HX KPOMKA MO BCEMY MEPUMETPY OTCTOsIIA OT IIEHTpa BhIpe3a
HE Jlajblle MOJIOBUHBI PACCTOSHUS JI0 OOIIMBKM LIMCTEPHBL. B MIIOCKOCTH IIMAHTOYTOB IO
BCEM
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yIJIaM IHUCTEPH CTaBATCSI OpaKeThl, JOXOISIIUE 10 OMMKANIIUX MPoaoabHbIX O0anok (3.3.2.4-

[Inanroyrel, Kak MpaBHJIO, IODKHBI MMETh cuMMeTpuuHbld npoduip (3.3.2.5-).
KHHMIIBI MITIAHTOYTOB JIOJDKHBI OBITH BBHITIOJHEHBI TaK, KaK MpuBeaeHo Ha puc. 3.3. [Ipu sTom
KOHIIbI KHHII HE JIOJDKHBI IEPEKPHIBATH TPUMBIKAIONINE K HUM OpaKeThI.

Ho Monee 15h
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Puc. 3.2. Koncrpykuus

Puc. 3.3. lllmanroyr
CKYJIOBOW IUCTEPHBI

HaBaJIOYHOT'O CyJHa

Pa,Z[I/IyC CKpYTJICHUA, MM, JOJI?KCH OBITH HE MEHEE
r=0,4b g,

rae b U S — COOTBETCTBECHHO mrpuHa CBO60I[HOFO IOosACKa M TOJIIWMHA CTCHKHMKHHMIIBI, MM.
3.4. Paamepsl cBsizen
3.4.1. O6wue mpeboeaHus

3a pacueTHble HArpy3KM Ha CBS3W OOpTa MPUHUMAIOTCS HaWOOINBIIHE W3 BCEX
BO3MOJKHBIX HAarpy3ok. PacdyeTHBIM [aBiieHHEM Ha Hapy>XHBIH OOpPT OOBIYHO SIBIISETCA
BHEIITHee JaBlieHue BObI, onpenensemoe mno ¢Gopmymnam (1.2) u (1.3). IIpu sToM BoIHOBOE

naBieHue Pw Bhire jgetaei ['BJI qomkHo OBITE He MeHee Pmin = 0,03L + 5, kI1a (mpu L > 250
M npuHuMaercs L =250 m).
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Ha xoHCTpyKIIMK BHYTpEHHUX OOpPTOB, a TAK)KE BHYTPEHHUE CTCHKH TMOJI- MATYOHBIX U
CKYJIOBBIX IUCTEPH PACYETHBIM JIABICHUEM SIBIISICTCS JaBJICHHE OT Ipy3a JIMOO JKUAKOCTH B
[IUCTEPHAX B COOTBETCTBUU C MyHKTOM 1.5.3.

[Iponuiaemeie nuadparmMpl ABOWHBIX OOPTOB PACCUMTHIBAIOTCS HA JIaBJICHHE CO
CTOPOHBI MOPsI, @ HEITPOHHUIIAeMbIe AUadparMbl — Ha 1aBJICHUE )KUKOCTUB IIUCTEPHAX.

Tonwuna obwusku 60pTa B CpeIHEH yacTu onpenensercs mo ¢gopmysne (1.16) mpu m =
15,8. Koadpurmenr K mpubmmk€HHO MOKHO ONPEACTUTH 10 hopmyiie

z z
& =k |1—2D_|+1,2 o
\ )

k™ — xoadduirenT Ky 17t OOIMBKY THUINA, Z — PACCTOSHHE 10 PACUETHOM
(e}

rIe

touku 00muBkH OT OIT wm ot BII (B 3aBUCHMOCTH OT TOTO, YTO OJIMKE).
Tonuaa oOmKMBKY J0/KHA ObITH HEe MeHee (2.2.4.8)

— npu L <30m Smin =3,1+0,12L;

~ mpuL>30m  Smin =(55+0,04L) \/ﬁ

rae kodddunueHt 1 onpenensiercs mo popmyine (1.1). [Tpu L > 300 m cnexyeT noacTaBisTh B
dbopmyny L =300 m.

TonmmuHa CKYJIOBOTO TOsICAa MPUHUMACTCS PAaBHOM TOJIIMHE IHWINA WIH OOpTa B
3aBHCUMOCTH OT TOTO, YTO OOJIbIIIE.

[upuna mupcrpexka nomkaa Oeith He MmeHee 0,8 + 0,005L, mo He Oonee 2 m
(2.2.4.5). TommuHa mUpCTpeKa A0KHA OBITH HE MEHEE TOJIIMH IPUJIEraroIIuX JUCTOB OopTa
Y TaTyOHOTO CTpUHTEpa.

banku nabopa GOPTOBBIX MEPEKPHITUN MOIOUPAIOTCS B COOTBETCTBUH C YKa3aHHUSIMU
noapazaena 1.7. Ilpu stom Benuuunbl B Gpopmynax (1.18) u (1.19) onpenensitores mo tad.
3.3(2.5.4-).

Pacu€rHoe naBneHWEe Ha TPIOMHBIC MINAHTOYTHI HE JIOJDKHO TMPHHHMATHCS MEHEe

(2.5.4.1):
— mpu L<60m™m Pmin =10z + 0,3L +1;
— pu LZ 60 Mm pmm :1OZ+0,15L +10,

I7I€ Z — OTCTOSIHUE CEPEIMHBI IPOJETa IITaHroyra ot getHer ['BJI, m.

MoMeHTBI CONpOTUBJIECHUs OaloK OCHOBHOTO HaOopa JBOMHOrO OOpTa MOXKHO
yMeHbIINUTh Ha 35 %, ecinu MOJIKPENUTh MX CTOMKaMu IMOCepeauHe MpoJiéTa aHAJIOIMYHO
CTolKaM ABOMHOrO JHa (cM. puc. 2.9). Pa3Mepsl 3TUX CTOEK MOAOHPAIOTCS TaK ke, KaK U s
CTOEK IBOMHOIO JHA.

B MO pamHble mMIaHrOyThl JOJDKHBI UMETh BbicoTy creHKH h > 0,11 m tommuny
crenku S > 0,01h + 3,5 (Mm). BeicOThI IpouIIst ¥ TOMIIHMHBI OSCKOB
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pamMHOro mrmaHroyra u 6oproBoro crpunrepa B MO paBHbl. TonmuHa CTEHKHM CTpUHTEpa
MOJKET OBITh Ha | MM MEHBIIIC TOJIIMHBI CTEHKH PaMHOTO mimanroyra (2.5.4.7-).

Tabmuma 3.3
Onpenencuue mapamerpos B popmystax (1.18) u (1.19)
It Gasiok GOpTOBOTO HAbOpa
Haumeno-
. Oco0eHHOCTH KOHCTPYKIIUU, TUTT m n Ks Ke
6a10K CyIHa U JIp.
Habopa
llnanro- | Oaunapueiii 60pT B TproMe 18 - 0,65 -
YIBLIPH | Tg e y onop (BKJIIOYAsk KHUIIEI) 12 - 0,65 -
frofrepet- OpuHapHBIi 60PT B TBUHACKAX 10 ) 0,65 B
HOM cuc-
TeMe JIBOiiHOM O6OPT: HAPYKHBIN 12 - 0,65 -
HaGopa BHYTPECHHUI 12 - 0,75 -
[Tponons- | Hapyxuero 6opra 12 - 0,5+0,3z/D -
HBlE OalKu BHyTpeHHeFO 6opTa 12 _ 0,65+0,22/D _
ocHOBHOro | l{ucrepH HaBaJIOYHUKOB 12 ) 0,65+0,2z/D )
Habopa®
Boproseie | [Ipu oTCyTCTBHM pactiopok 18 0,5 0,5+0,3z/D 0,65
CTpUHTe- | OJKpeIUIEHHbIe 1 paciopKoi 275 1|04 0,5+0,3z/D 0,65
puI* MOJIKPETUIEHHBIC 2 pacopKaMu 275 (0,375 |0,5+0,3z/D 0,65
MOJIKPETUIEHHBIE 3 pacmopKaMu 275 (0,35 0,5+0,3z/D 0,65
B MO 10 0,5 0,65 0,65
Pamubie | B Tprome 6e3 pacnopok 11 0,5 0,65 0,65
IIAKTO- nojakperéHasie 1 pacopkoit 18 0,375 0,65 0,65
YT MOJIKPETIEHHBIE 2 PacITOpKaMHK 18 0,35 0,65 0,65
noJKperi€HHble 3 pacropkamu B 275 1035 0.65 0.65
TBUHACKAX M MOANATYOHBIX ! ! ! !
HI/ICTepHaX 10 0,5 0,65 0,65
PamMHbIe 0anky HAKIOHHBIX CTEHOK 10 0,5 0,75 0,75
MOAMATYOHBIX [IUCTEPH HABAIOYHHKOB
%7 — paccrosinue 10 6anku ot OIl wnu ot BII (B 3aBHCUMOCTH OT TOTO, 4TO OJIMKE)

Juagpaemor u niamgopmevr TBOWHOTO O0OpTa MOIOUPAIOTCA aHATIOTUYHOPAMHBIM
HIMTaHTOyTaM ¥ OOpTOBBIM CTpUHrepaM. Kpome Toro, ux ToJIuHA T10JIK-
Ha OBITb HE MEHee Smin =6,2+0,018L. TonumHa HENPOHUIAEMBIX YYacCTKOB
nuadparm u iatdopm onpenensiercs mo dpopmysae (1.16) mpu m = 15,8; ks = 0,9.Pebpa
aHcécmrocmu IO HETIPOHUIIAEMBIM CTEHKaM JuadparM 1 miardopM noa0uparTcs 1o
dopmynam (1.20) u (1.18). IIpu 3TOM naBneHuE p ompenesns-
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ercst mo popmynam (1.14); ke = 0,75; m = 12 — nna p€bep, mapamienbHbIX 00MMBKE OopTa; M
= 10 — nmnsa péGep, MEpHEHIUKYIAPHBIX OOIIMBKE OOpTa, KOHIBI KOTOPBIX IMPHUBAPEHBI K
OajyikaM OCHOBHOTO Habopa; M = 8 — st pé0ep, KOHIIBI KOTOPBIX cpe3aHsbl «Ha yo» (2.5.4.8).

CkynoBble KHHIBI TpH IONEPEYHOW CHCTeMEe Habopa JIOJDKHBI ITOJIHOCTBIO
MEPEeKPBIBAaTh CKYIy U UMETh (hIaHel Win MoscoK. ToNMMHA CKYJIOBBIX KHUI paBHA TOJIINHE
¢ropoB. Mx mmpuna BeIOMpaeTcs u3 pacdéra, 4ToObl MOMEHT CONPOTHBIICHHS IIMAHTOYyTa C
y4€TOM KHUIIBl YBEIMUYWICA KaK MMUHHMYM B JiBa pa3a. BbICOTa CKYJIOBBIX KHHI[ JOJDKHA
ObITh He MeHee HUX MMHUPUHBL. CKyJOBBIE W TNPOYHE KHHIBI JOJDKHBI YJOBJIETBOPSTH
TpeboBaHusAM noapaszzaena 1.9.

3.4.2. JononHumenbHbie mpeboeaHus Ons 6opmoe u yucmepH
Haeasl04YHbIX cydoe

Tonwuna 0OWUBKYU HAKTOHHBIX CMEHOK CKYI080U U NOONALYOHOU YyucmepH B CPEIHEH
yactu omnpenensiercss mno ¢opmyrne (1.16) mpu m = 158,ks = 0,9. TonmuHa HUKHETO
JUCTA CKYJIOBOW IHUCTEPHBI JOJDKHA OBITh HE MEHEE TOJIIIUHBI HACTHJIA BTOPOTO JHA.
TonmmHa OCTaNBHBIX JIMCTOB JIOJDKHA

ObITh He OoJee TOJNIIMHBI HUKHETO JINCTA, HO HE MeHee Smin = (7 +0,035L) \/T_]
(mpu L > 260 m criexyet noacrasisate B popmyrny L = 260 m). Tonmmaa BepTHKAIBHON
CTEHKHU MOANaTyOHOW HUCTEpPHBI (110 KOMHHICOM JIOKA) U
IPUMBIKAOIIETO JIMCTa HAKJIOHHOM CTEHKH JOJDKHA OBITh HE Smin =10+0,025L
menee (ripu L > 200 M cnexyet moactapisath B hopmyiry L = 200 m).
[Tpu pacuére 6amok HaOOpa MOAMATYOHBIX UCTEPH PACUETHOE JABJIICHHUE HE JOJKHO
npuHuMathbest menee 25 klla.
TonmuHa cTeHOK nuadparM v MOMEPEYHBIX paM CKYJOBBIX IUCTEPH JIOJDKHA OBITH HE
MEHee TOJIIMH MPUMBIKAIIIUX K HUM CIUIOIIHBIX (uiopoB. TommmuHa OpakeT W KHHI[ B
IUCTEPHAX JTOJDKHA ObITh HEe MeHe 10 MM.

TonmHa CTEHOK MIMAHTOYTOB OJMHAPHOTO OOpTa JOIDKHA OBITh HE
MeHee Smin =7+ 0,03L (mpu L > 200 m cneayer npuaumMats L = 200 m).

3.4.3. QononHumensHble mpebogaHus 151 60pmoe maHKepoe

Ha HammBHBIX CyJax TOJIIUHA BCEX 3JIEMEHTOB, KOHTAKTUPYIOIINX CXKHIKHM IPY30M
WM 6ayIacToM, A0JDKHA ObITh He MeHee (3.5.4):

— npu L<80m Smin = (5,5+ 0,035L) \/ﬁ ,

Smin = (6,7 +0,02L .
— mpu L>80m min = ) \/ﬁ

B nocnenneii popmyne mpu L > 290 m crexyer moactasnsats L = 290 wm.
TonumHy 6anok 0CHOBHOTO Habopa MOKHO pUHUMATh He Ooree 11,5 mm.
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Mexay OOpTOM M HpPOAONBHOM NEepeOOpKOW TaHKepa YacTO CTaBITCA PacHOpKH,
YIHpPAKOIIUECs] B paMHbIE CBSI3U OOpTa M nepeOopku (0OBIYHO B MECTE IepeceueHms] paMHbIX
IINIAHTOYTOB C OOPTOBBIMU cTpuHIrepamu). [lnomane ceuenus pacnopku f momkHa ObITH He
MeHee

25pah
f = +0,05PAs,

GKp

r7e p — pacyéTHOE JaBJICHUE Ha YpOBHE pacropku, klla; a — paccTossHEe MeXIypacriopKkaMu
no JyMHe, M; h — paccrosiHME MEXAY pacrnopkaMmy IO BbICOTe (BbICOTa 4acTu Oopra,
MOJIEPKUBAEMOI PACIOPKOIi), M; P — mepuMeTp MONEepeyHOro CeUCHHs PacliOpKH, CM; Cxp —
KpuTHueckue Hanpsbkenus, MIla, onpenensembie mo ¢opmynaMm moxapaszaena 7.5 mpu
SHIIEPOBBIX HANPSIKEHUSX, BBIYUCISIEMBIX 110 (hopmyIie

206i
C=——
(¢ f |2
371eCh | — MUHMMAJIbHBIH MOMEHT WHEPIIMH IMONEPEYHOr0 CEYCHUS PACIIOPKH, cm*; | — nmna

pacniopku, M. Tak kak rmiomiaap cedenus f Bxogur B 00e mocnennue Gopmyibl, €€ pacuér
BBITIOJIHSIETCSI METOJIOM TTOCJIEIOBATEIBHBIX MTPUOJIMKEHUM.

3.5. npoeKTMpOBaHMe KOHCprKU,VIﬁ C negoBbiMU yCUINTeHUAMU

B IlpaBuiax Perucrpa npenyCMOTpEHO AEBATH KaTETOPUM JIEAOBOIO ILUIaBaHUA CYJ0B
(2.2.3) mo mepe Bo3pacTaHus JIEAOBBIX Harpy3ok (mpuiokerue 5). Kareropuu Icel — lce3
OTHOCATCS K CydaMm JUIsi HEAapKTHUYECKUX 3aMep3aromux Mopeid. Jns  ocTambHBIX
(apxTHueckux) kareropuii Arc4 — Arc9 momyckaemble pailOHBI HKCIUTyaTallMl B POCCUMCKHUX
ApPKTUYECKUX MOpPSAX OIpENeNIeHbl B 3aBHUCHMOCTH OT CE30HA, TAKTUKH IUIaBaHUsS (C
JIEIOKOJIOM HITH CAMOCTOSITEIBHO) M TSHKECTH HaBuraiuu (2.2.3.4).

B mepByro ouepenp JemoBas KaTeropusi CynHa BiHMseT Ha (opMmy Kopmyca B
okoHeuHocTsAX (HakyoH JetHed I'BJI x JII1, HakioH ¢opiiTeBHS M LIMAHTOYTOB Ha YPOBHE
nerneir 'BJI u T.m. (3.10.1.2)). Ha cynax apKTHYeCKUX KaTeropuil: BEpTUKAIbHBIN OOpT B
paifoHe J1eIoBOro mosica He JOMYCKaeTcsl B HOC OT LWJIMHIPUYECKOH BCTaBKM; B HOCY HeE
JOJKHO ObITh OynpOa; B KOpME HE JOIYyCKaeTcsl TpaHleBass ¢opMa KOPMbBI U HEOOXOAUM
JIe10BBIN 3y0 (BBICTYH JUISl 3aLLIUTHI pYJIs HA 3aHEM XOAY).

PacuérHple Harpy3kum u TpeOOBaHUS K KOHCTPYKIHSM OOpTa YCTaHOBICHBI B
3aBHCHMOCTH OT pailoHa 0O JUIMHE M BbIcOTe Kopmyca cyaHa (puc. 3.4). B astom
mocoOUM PacCMOTPUM TOJILKO TPOCKTUPOBaHHE OopTa B cpenHel vactu (B paiioHe B).
Pasmepsi hy, hs u L3, o603HauenHbIe Ha puc. 3.4, mpuBeaeHs! B Tadm. 3.4 (3.10.1.3-).
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hy

Paiion A kareropwii Icel, Ice2, Ice3

Paiion C Paiion B Paiion A1 Paiion A
kib 0,58b
/
JlegoBasi I'BJI e
I'BJI B vA
T T
< :
Zﬁ . 2hy | L, A =
b+L;
JlemoBasa I'BJI Ls b

b— pacCcTosAHNUEC OT HOCOBOI'O ICPICHAUKYJIISIPA 10 HHHHHHqueCKOﬁBCTaBKH,

Ho He Ooee 0,4L
Tlonoxxenne Touku A

I'panu1IBl paliOHOB MO IEPUMETPY
NIONEPEHHOro CeHeHus 1Tt 0ymp6000pa3HbIX 00BOOB

$

v
| — nenoBEIl MIOsAC B paiioHe MepeMEHHBIX OCAIOK

Il — or HmxmHeit kpomku paiiona I 1o BepxHeii kpomku paitona IIIIHI —

CKYJIOBOM TOSC

- IV — wiockoe gauie

Puc. 3.4. Paiionsl j1e10BbIX ycusieHuit [13]

JlenoBele ycuieHus BBINONHSIOTCS: B pailone BI (B — o nnune, 1 — mo BeicoTe) — 11t
cynoB kateropuii Ice2 u Boie; B paiione BII — s cynoB kateropuii Arc4 u BbIIIE; B pailoHe
Bl — myst cynoB kateropuii ArcS u BbImie; B paiione BIV — mis cynos kareropuit Arc8, Arc9
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1 JICOO0KOJIOB.
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Tabnuua 3.4

Pa3mepsl, onpeaensonye rpaHulibl paiOHOB JIEJOBBIX YCUJICHHUI

Kareropus jie10BbIX OAKPEIIICHUMA
[TapameTp
Arc7 — Arc9 | Arc5, Arcb Arc4 Ice3 Ice2 Icel
npu B <20 m 0,75 0,60 0,50
hi, M 0,5B +8 0,5B +8 0,5B +8 0,50
pu B> 20 m —
24 30 36
hs, m 1,6h; 1,35h; 1,20h; 1,10h; h1
L3, M 0,06L 0,05L 0,045L 0,04L 0,02L

3.5.1. KoncmpykmueHble oco6eHHOCMu s1ed08biX ycuseHul

B MomeHT yzaapa sibJla 0 KOpIyC Cy/JHa IUIOIIAJb KOHTaKTa OOBIYHO BBITSIHYTA BIOJb
cyaHa. UtoObl yiap BOCIPUHHMMAJICS KaK MOXHO OOJIBIIMM YHUCIOM Oaliok, IesecooOpa3Ha
nornepeyHasi cucteMa Habopa Goprta. bosee Toro, >kenaTenbHO yMEHbIIATh MPOJIET IUIACTHH
OOIIMBKH, T.€. mmnanuto. s storo Perucrpom pekomenoyemces ycTaHOBKA npoMedAHCYMOYHBIX
wnanzoymos. OHU uyepenyroTcsl (4epe3 OJUMH) C OCHOBHBIMM IIMAHTOYTaMH, YMEHbIIAs TEM
caMbIM LIManuo Habopa B JBa paza. [Ipoduiab mpoMeKyTOUHBIX MINAHTOYTOB TaKOM K€, KaK
OCHOBHBIX. OTIINYaThCS. OHU MOT'YT TOJIBKO 3aKPEIJIEHUEM KOHIIOB.

Jlaxke py 4acTOM PACIOJIOKEHUM ILIIAHTOYTOB OHU MOTYT OKAa3aThCsl HEAOCTATOUHO
MIPOYHBIMHU, €CIM YAAp JbJAUHBI OYAET COCPEJOTOYEHHBIM Ha Maylol uiomanu. Takyro
Harpys3Ky ’eJaTejlbHO Pa3HEeCTH Ha BO3MOKHO Oosibllee ynuciio 0anok. J{is 3Toro mmaHroyThl
COEAMHAIOTCS MEXIY COOOW IONOIHUTEIBHBIMU PA3HOCAUWUMU OOPMOBLIMU CIPUHSEPAMU,
KOTOpbIE UMEIT Npo¢wib, ONM3KMA K Npoduio MIMaHroyroB. PasHocsiue CTpUHIepb
PEKOMEHIyeTCsl IesIaTh pa3pe3HbIMU Ha IIIMAHT0yTax (MHTEPKOCTEIbHBIMU).

Cucrema Habopa 6opTa MOXKeT ObITh IBYX OCHOBHBIX BH10B (3.10.2.1):

— MOHOTOHHOM, COCTOSIIEN W3 LIMaHTOYTOB OJWHAKOBOTO HPOQUIS U Pa3HOCSIIUX
CTPUHIEPOB;

— YCWJIEHHOW paMHBIMHU IINAHTOyTaMH M HECYHUIMMHU OOpPTOBBIMH CTpUHIepamMH (C
BBICOTOM mpoduis Kak y pamHbIX mmnaHroyron). IIpu 3Tom OopT MoeT OBITH OJUHAPHBIM
7100 TBOMHBIM.

Ha cynax xareropuu Arc7 u Bblllle pEKOMEH]IyeTCs YCTaHOBKa JABOWHOrO Oopra, a B
MO oH obs13areneH.

Ha cynax xareropuu ArcS W BbIllI€ HIMAHTOYTHI JOJDKHBI KPEMUThCA K Haixydoam M
wiar¢popmaMm KHULlaMu. Eciu mmaHroyt paspes3aH Ha MPOMEXYTOYHBIX omopax (mamyoax,
mwiargopmax, CTpUHIEpax), TO KHHIIBI CTaBiTcsi Cc obenx cTopoH. Ecim B 1uiockocTu
HIMTAaHTOyTa HeT OMMca, TO KHHIA JOJDKHA MIATH OT LIMAHroyTa a0 Onmkailmeil mpoaoiapHoi
noAnanyoHo! Gasku.
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Ha cymax kareropuu ArC4 w BbIlI€ HIKHHUE KOHIIBI MMPOMEKYTOYHBIX IIMTAHTOYTOB
3aKpEIUIIOTCS HA KpaiHeM MEXyJOHHOM JIUCTE, IMOAKPEIUIEHHOM CHH3Y OpakeTol WU
peOpaMu, TOXOASAIIMMHU 0 MPOIOJIBHBIX OaJIOK JTHHINA ¥ BTOpOro aHa (puc. 3.5).

Ve —

N A

Puc. 3.5. 3akperuieHre HIKHUX KOHIIOB
MPOMEKYTOUYHBIX IITIAHTOYTOBHA Cy1aX
kareropuu Arc4

IIpu nomepeuHoil cucreme Habopa JHHMIIA OpakeTbl MM péOpa IOBOAATCA 110
CIEIMANTbHO TOCTAaBJICHHBIX JUII  OTOTO  TPOJNOJBHBIX, pa3pe3HblXx Ha  (uiopax
(MHTEPKOCTEIIbHBIX ) OaJIOK.

BepxHue KOHIIBI IPOMEXYTOUHBIX LIMAHTOYTOB Ha Cyjaax Kateropuu Arc4 u BbllIe
JIOJDKHBI KpeNUThCs K nanyde i miaardopme, pacnojokKEeHHOM BbllIe BEpXHEW I'paHHIIbI
paiiona |.

Ha cynax kareropuii Icel, Ice2 u Ice3 npu MOHOTOHHOH cucteme Habopa HMXKHHE
KOHIIbI NMPOMEKYTOYHBIX IIMAHIOYTOB MOKHO HE JIOBOJAWUTH JO JTHUINA,a 0OpbIBaTh Ha 1 M
HIDKEe HIDKHEH TrpaHunbl paifoHa I, 3akperuiss Ha pasHocsmeMm crputrepe (puc. 3.6, a).
BepxHue KOHIIBI MOXXHO HE JIOBOJUTH 110 HaiyObl, a oOpbiBaTh Ha 0,5 M BbIlIE BepXHEH
rpaHuIbl paiiona I, 3akperuisis Ha pasHocsiieM crpunrepe (puc. 3.6, 6).

Ha cynax kareropuii Icel, Ice2 u Ice3 npu cucreme Habopa ¢ paMHBIMH HIMTAHTOYTaMHU
HWKHHAE KOHIIBI IPOMEKYTOYHBIX IIIIAHTOYTOB TAaKX€ MOXHO HE JOBOJAUTH A0 JHUIIA,
3aKperIsis Ha pasHocsAleM crpuHrepe. OHAKO ATOT Pa3HOCAIIMN CTPUHIEP AOJKEH CTOSATH
Ha | M HMJKE HECYIIETO CTPUHIEPa, KOTOPBIH, B CBOIO OYEPElb, JOHKEH CTOSITh HMXKE HUKHEN
rpaHuIb paiioHa .

Ha cynax kareropuii Icel, Ice2 u Ice3 npu cucreme Habopa ¢ paMHBIMH IIIIAHTOyTaMH
BEPXHHME KOHLBI MPOMEXKYTOUYHBIX UIMAHTOYTOB TAaKXKe€ MOXXHO HE JOBOJAWUTH 110 HayObl,
3aKpeIuIsis Ha pazHocsameM cTpuHrepe. OQHaKo 3TOT pa3sHOCSIIMM CTPUHTEDP JTOJKEH CTOATH
Ha 0,5 M BbIIIE HECYIIEro CTPUHIEpa, KOTOPBIA, B CBOKO O4YEpElb, JOJDKEH CTOSATH BBIIIE
BEpXHEH I'paHULbI palioHa I.
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||| HuxHsa 2paKuua palioxa | ey i
A

He meHee 1 m
He meqHee 0.5 m

BepxHAs apaHula paliona !

!

Puc. 3.6. Bakpennenue HIKHETO (a) U BepXHETo (0) KOHIIOB IMPOMEKYTOYHOTO
HIMTAaHroyTa Ha cynax kareropuit Icel, Ice2 u lce3

JlomyckaeTcsi IpUMEHEHHe U MPOJAOJIbHON cucTeMbl Habopa Gopta. [Ipu
9TOM Ha cyfax Kkareropuu Arc4 m  BbIIIe, €CIU PACCTOSHUE MEXAY PaMHBIMH
HIMTaHTOyTaMK OoJbie 2 M, HEOOXOIUMO CTaBUTh JOMOTHUTEIbHBIE (TIPOMEXKY-TOUHBIC)
MHTEPKOCTEIbHBIE MIMAHTOyThl. KOHIIBI STHX MIMaHTOYTOB 3aKpPeIuIs-
I0OTCS  Tak Jke, KaKk M y MPOMEXKYTOUYHBIX IIMAHIOYTOB CYIOB
Ice2 u Ice3 mpu nmomepeyHoii MOHOTOHHOM cucteme Habopa (3.10.2.3).
CTeHKM paMHBIX OalIOK M JIPYTHe JIMCTOBBIE KOHCTPYKIIWHU, MPUMBIKAIO-
e Kk - o0mmuBKe OopTa, Ha cynax kareropuu Arcd u BBIIIE JIOJKHBI MTOJAKPET-
JasATbcss  pEOpaMu KECTKOCTH, MEPHEHIUKYISIPHBIMU K obmmuBke. PaccrosHue
MEXJY HUMH JO0JDKHO ObITh He Oomnee: 0,5 M — Ha cyjax kateropuit  ArcS u
Beimie; 0,8 M — Ha cynax kareropun Arc4 (3.10.2.4-).

kareropuii Icel,

DCKHU3 KOHCTPYKIIMH

v

N -

[TpononpHas cucrema Habo-
pa B paiioHe | Ha cynax ka-
teropuii Arc5 u Biie

ITonepeunas cucrema
Habopa:Ha cyaax
Kareropuii Arc5 u BbllI€ -
B paifonax | u II;

Ha cyaax kareropuit Arc4

B paiione |

Jlnst Bcex ocTanbHbIX KaTe-
TOpUH CyZI0B U PallOHOB,
TPEOYIOIINX JIETOBBIX
YCUJICHUI

Puc. 3.7. Odbopmiienue y3i108B nepeceueHus [13]
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PaccrosiHue OT KpOMKH BBIPE30B B JIUCTaX, MPUMBIKAIOIIUX K OOPTY, J0 OOIIUBKU
O6opTa oMmKHO OBITH HE MeHee 0,5 M.

V376l mepecedyeHus CTEHOK PaMHBIX OalloK M APYTrUX JIMCTOBBIX KOHCTPYKIHMHA C
OCHOBHBIM HAa0OpOM JTOJDKHBI BBIMIOJHATHCS B COOTBETCTBHU C pHC. 3.7 (HMOAKPEIUISIOIINE
peOpa 1 KHUIIBI Ha PUCYHKE YCIOBHO HE TIOKA3aHbI).

3.5.2. Jledoeas Hazpy3ka

VcioBHas JiefoBas HarpysKa omnpejesercs B [IpaBuiiax mapamMeTpaMu: JaBjeHHeM
p, wmmnoii I" u BeicoToi b e€ pacnpenenenus (3.10.3.1).
B paiione Bl pacuérnoe nemoBoe maBieHue ompenensiercst mo ¢gopmyiie

(3.10.3.2.3)
p = 1500a3\6 /A 11000 ,

rae az — koddduinuent, onpenensseMblii mo tadmn. 3.5; A — Bomousmerienue nojetHow ['BJI,
T.
B paiionax Bll, Blll u BIV pacuérnoe naBnenue omnpezensercs mo dopmMmynam

PBII =aBlI PBIII =2aBlll PBIV =2aBIV PBI
PBI PBI

rie KO3 UIMSHTHI aBll, aBil U asly ONPEICIAIOTCS 1Mo Tadu. 3.5.
BricoTa pacmipeienieHus IeJOBON HArPy3KH, M,

bg =C3ka ,

rane  Csz — xoaddumuent, onpenensieMerii mo tabdn. 3.5; ka =3/A/1000 , HO He

ooutee 3,5.
JlnmuHa pacnipeeneHus JeI0BOH Harpy3KH, M,

é‘* =6bB, HO HE MEHEE 3 /kA .

Tabnuma 3.5
KoadduunenTs! n1e10Boi Harpy3Ku
Koaddu- Kareropus 1ie10BbIX yCUIEHUIA

LMCHT Ice2 Ice3 Arc4 Arch Arc6 Arc? Arc8 Arc9

as 0,22 0,33 0,50 0,78 1,2 1,84 3,7 5,6
aBll - - 0,4 0,5 0,5 0,5 0,55 0,55
aBll - - - 0,4 0,45 0,45 0,45 0,45

I
aBl - - - - - - 0,25 0,3
V
Cs 0,27 0,3 0,34 0,4 0,47 0,5 0,5 0,5
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3.5.3. Pasmepnl koHcmpykyuli 1edoebIx ycuneHull

Tomyuna obwusxku, mm, 6opra B paiione ycuienuit (3.10.4.1-) moKHAOBITH HE
MeHee

158a [ p
1+0,5a/c R,

rae T — muaHupyeMblil CPOK CIy»KObI (€CIM OH HE YCTaHOBJIEH, TO CIIEAYyeT Mpu- HUMaTh 1 =
24 T); U — cpelHUW U3HOC CBSI3U 3a roJl, MM/T (OH paBeH: Ui CYyIOB KaTeropuid oT Arc6 1o
Arc9 — 0,3; Arcb — 0,28; Arcd — 0,26; Ice3 u menee — o Tabiu. 1.4); a — mmanusa Habopa (c
y4€TOM NPOMEXKYTOUYHBIX 0ajioK), M; ¢ paBHO: IPHU MONEPEYHON cucreMe Habopa — BBICOTE
pacmpeziesieHus JIeJ0BON HAarpy3Ku D mim paccTOSHUIO MEKIY MPOAOJbHBIMH CBS3sSMH (B
3aBUCHUMOCTH OT TOTO, YTO MEHBIIIE); IIPU MPOJI0JIBHOM crucTeMe Habopa — PACCTOSIHUIO MEXTY
norepey- HpIMU OaKkamu; p — JIeJ0BOE JaBJeHHe B JaHHOM paiione, kl]a.

[IpoekTupoBanue Oamox HaboOpa JIETOBBIX YCHJICHHMM OCHOBAaHO Ha NPUMEHEHUU
KpUTEpUsT TMpelelbHOW TMPOYHOCTH, COMJIACHO KOTOpOMY (DaKTUYECKHUE BEIHYUHBI
npeaebHOr0 MOMEHTa conpoTuBieHust Wy 1 miiomany cTeHku Agp Oanku TOJKHBI ObITh HE
MenbIe Tpedyembix [IpaBunamu Peructpa.

daxTHueckuil HpeeNnbHBI  MOMEHT —CONPOTHUBJIEHMS HPO(GUIA, CMS, MOMKHO
BBIYHUCIUTH 110 hopMyIie

$=0,75Tu+

Wg =h(f - fCT/Z),
2

rae h — Beicora npoduis, cM; f — mromans npoduis, em?; for — TITOMmAAL CTEHKH, CM2.
[IpenenbHbIE MOMEHT COMPOTUBIICHUS 0ObIKHOBEHHO20 WNAH2OYMA, oM,

(3.10.4.3-) momkeH OBITH HE MEHEE ( b

288 pbal 11-05
R (F+011j) | _|_|

eH K )

re p — JeI0oBOe JaBicHHE B JaHHOM paiione, kl[la; b — BeicoTa pacmpenenenus jemoBoi
Harpy3ku (eciu b > | To nmpuanmaercs b = 1), M; a — paccTosiHue MeXAy MMaHroyTamu, M; | —
nponér mmaxroyra, M. [lapamerp F ompenpensiercs ciemyrommm o0pa3oMm: HpU CUCTEME
Habopa ¢ paMHbIMU HIMaHroyramu F = 1; npu MoHOTOHHOM cucteme Habopa F = 1, ecu 00a
KOHIIa MPOMEXYTOYHOI'0 LIMAHroyTa UMEIOT onopbl, U F = 0,5, ecnu onuH niM ob6a KoHIa
MIPOMEKYTOUYHOTO MIMMAHTOyTa CBOOOIHBI (3aKpEIUIEHBI HAa PA3HOCAIINX HHTEPKOCTEIBHBIX
CTpPUHIepax); | — YHUCIIO 3alIeMICHHBIX OIMOPHBIX CEYCHUH B MPONETAX JBYX CMEXKHBIX
LINaHroyToB, j < 4. YcioBus 3akperuieHus omnop 0ajJoK MOXXHO ONpeNenuTh u3 puc. 3.8
(cTpenkamMu MOKa3aHbl OTMIOPHBIE CEUEHUS], OT KOTOPBIX U3MEpsIeTCsl MPOJIET OaJIKM).
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Hnomam: CTEHKH OOBIKHOBEHHOTO HIraHroyra, CM2, JOJDKHAa OBITL HE
MCHEC

k3k
for _35pab ﬂ+0,1h-As,

ReH 4-k1
rae Ki — 9uciio cBOOOAHBIX KOHIIOB B HPOJIETAX JABYX CMEKHBIX IIMTAHTOYTOB
(k1 <2); ks =0,7 nmu k3 =1 (1+ + (b 1 5 5)13 3aBHCHMOCTH OT TOT'O, YTO

N2z
OoJb1e (3/1€Ch _ b 2 - N _
Z= % I)-(a /b) ; ecmu b > |, To mpunumaerca b =1); k =1,
2

eciaM B MPOJIETE MIMAHrOyTa HET Pa3sHOCAMIMX CTpUHTepoB, K4 = 0,9, ecnu pasHOCSAIIUi
CTpUHrep ecth, Ks = 0,8, ecinu mojika pasHOCSAIIEro CTpPUHIEepa HempepbiBHA; h — BeicoTa

CTCHKU MIIAaHTOoyTa, CM; AS — 3amac TOJINIMHBI HAa KOPPO3HIO, BBEIYHCIIIEMBII IO CI)OpMYJ'IC
(1.17).

3alleMréHHbIe onopbl:
LT A A L)

T

%

CB0OOAHO OnepTblie KOHLUbI:

i
UL

CBobOOAHBbIN KOHew,:

Puc. 3.8. TunmuHbIe CXeMbI 3aKpeTUICHUH
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Tp€6OBaHI/I$I K TOJIIWHE CTEHKU Scr, MM, OOBLIKHOBEHHOTI'O IImaHroyra

1,4pa
Spm 2> > / .
CcT 2 mf— AS, SCT 0,0114h ReH + AS

IpenenbHbI MOMEHT COIPOTHBIICHHS HECYIEro GOPTOBOIO CTPHHIEpA,
cM®, (3.10.4.4-) nomkeH OBITH He MEHEe

101pbal* [ b)
= . =+

1 c6
w 2 |
ReH L | J

i a1 — PaCCTOSHUE MEXy paMHBIMU IINaHroytamu, M; |" — ayuHa pacnpeneneHus jae10Boi
Harpysku (ecau " > ai, o npunumaercs I* = a1); c2=10,132ucs = 0,32 — npu oaHOM
HecyleM cTpuHrepe B mepekpeitud, c2 = 0,11 u cg = 0,358 — npu nByx u 6osee Hecynmx
CTpUHTEpax.
[Tnomaaps CTEHKH HECYIIEro CTPUHTEpa, cM?, OJDKHA OBITH HE MEHEe
8,7 pabl*™n [ b)
fer= -] cg +C2_I |+0,1-h-As,
f ReH \ )

IZ1€ N — YUCIIO WIAHTOYTOB MEXKIY COCEIHUMH PaMHBIMU LINAHTOyTaAMH.
TonmuHa CTEHKH HECYILEro CTPUHIEPA Scr, MM, JOJIKHA OBITh HE MEHEE

s —2,63c Rt A,
CT
5,34+ 4(c, /c,)’

/1€ C1 ¥ €2 — COOTBETCTBEHHO KOPOTKAs U JJIMHHASI CTOPOHBI MAHEJIEH, HA KOTOPBIECTEHKA
CTPUHTEepa pa3aeseTcs MOAKPETUITIONMME e€ pEOpamMu KECTKOCTH, M.
[IuprHa MOJKK HECYIIero ctpuHrepa by, MM, 10/KHA OBITH

b >0,0165R ( h 3 b>75s,

ﬁ (S] \/SHSCT K_ 2’6 |j

sCT

1€ Sy — TOJILIMHA ITOJIKH, MM.

PazHocsmme OOpTOBBIE CTPUHIEPbl OOBIYHO HMMEIOT TaKOM ke Hmpouiib, Kak M
OOBIKHOBEHHBIE LINAHTOYThl. BO BCSIKOM cilydae, BbICOTa UX CTEHKH JOJDKHA ObITh HE MEHee
80 % oT BBICOTHI CTEHKHM OOBIKHOBEHHBIX ILIMAHTOYTOB, a TOJIIMHA CTEHKH — HE MEHee
TpeOyeMOl TOJIIMHBI AJIS IITaHTOYTOB.

Pamnvie winanzoymol npu nonepeunou cucmeme nabopa bopma (3.10.4.5-)

JAOJIDKHBI UMCTh Hpe,Z[CJ'IBHHﬁ MOMCHT COIIPOTUBJICHHA, CM3, HC MCHCC

101pabll® [ b ( b))
W=____  -|1-05_+kmn| cg+c2 _U,
fRen L ! \ '

rae Km — koadduiment, km = 1 — mpu 0JHOM HeECyIleM CTpUHTEpe B MepeKpbIThH, Km = 1,33
— IpH JIBYX HECYIIUX CTPHHTepax (€ciy HEeCYIIUX CTPHUHIEPOB B
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MEPEeKPBITUN OOJBIIIE BYX, TO UCHOJIB3yHTE HernocpeacTBeHHO [IpaBuna Peru-crpa.). Ecnu
I" > 2a; to mpuauMacetcs " = 2ay.
TInommaab CTEHKM PAMHOTO IMMAHTOYTa, CM2, I0JKHA ObITh HE MEHee
435pabl* [ ( b))
for=_ -|1+mnjcg+ CZ_M +0,1h-As,
2RH !

r7ie M — YUCII0 HEeCYIUX OOPTOBBIX CTPUHTEPOB B MIEPEKPHITUH.
TonumHa CTEHKH PaMHOTO LIMTAHTOYTA Scr, MM, JI0JKHA OBITh

R 2 pa
s >2,63c eH +As, > + As,
CT 2 CT
5,34+ 4(c,/c,) o
RH

IJIe ¢1 U ¢2 — COOTBETCTBEHHO KOPOTKasi M JJIMHHAS CTOPOHBI IMAHENIeH, Ha KOTOPhIE CTEHKA
PaMHOTO HINAHTOYTa Pa3ACIICTCs MOIKPEIUISIOMUME €€ pEOpaMu KECTKOCTH, M.
[IuprHa MOJKKA paMHOTO IIMaHroyta by, MM, T0JKHA ObITh

b> AR [ h ) b>As,

I 1 eH W/SHSCT |KS? A2)|’ I 3
T

rae Sy — tommuHa noiku, mMm; A1 = 0,0182; 4> = 2,6; 43 = 10, ecaum p&Opa KECTKOCTH,
MOJKPEIUISIONINE CTEHKY PaMHOTO IIMAHTOyTa, OTCYTCTBYIOT WJIM YCTaHOBJICHBI BJOJb
creaku; A1 = 0,0039; 4> = 1,4; A3 = 5, ecnu pébpa KECTKOCTH, MOAKPEIUISIONINE CTCHKY

pPaMHOTO HIMAHT0yTa, YCTAaHOBIEHBI MOMEPEK.
Ilpu npoodonvhoii cucmeme Habopa npoooivbHvlie barku bopma u OHUWaA
(3.10.4.6-) MOMKHEI IMETh TIPeIeIbHBI MOMEHT COTIPOTHBIEHHS, CM°, HE MEHEE

101pbl?
w=___ ',
ReH

rie b1 =(1-0,3a b)bp; by =(1-0,25b gjb (ecmu b >2a, To cmemyer mpuHHU-
matb by =a).
Tnommaas CTEHKH HPOIOIBHBIX OaloK, CM2, TOMKHA OBITH HE MEHee
Fo_ 8,7 pbyl k,+01h-As,
CT R 1
eH
1

e K1=120.76a /(1 + 0,5a)

Tpe6OBaHI/I${ K TOJIIIMHE CTCHKHU Scr, MM, IPOJOJIBHBIX 0ajok

, HO He MmeHee 0,8.

1,4pby
> — > 13h AS.
or Rer +AS, Ser 20,013 /ReH + AS
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Pamnvie wnanzoymol npu npooonsnoti cucmeme nabopa bopma (3.10.4.7-)
3

JOJI2)KHBI UMCTh HpeHeHBHBIfI MOMCHT COH[?OTI/IB.BGHI/IH, CM™, HC MCHEC ‘\
_ 202 pabll” + = (+ )+
1 k2 ot (111 0,33%g )| .

21Ren g)lk R ( b/a g)|)

Ecnu 1" > 2a1, To npunumaercs 1" = 2a;. Koadduiuent kg mpuHIMaeTCAMEHbIINM
U3 CICAYIONINX:
k (b )

b b
k =3 -1,67 -2/15; k = -0,125 +2,
9 b a g | -
. 4 a )
rac k — YUCJIIO HpOI[OJ'IBHLIX 6an01< B HpOJ‘IéTe paMHOFO IJ_IHaHFOYTa.
Hnomam) CTCHKHU paMHOFO mHaHroyTa, CM2, JOJIDKHA 6I)ITI> HC MCHEC

:4,35pbll“_( ~ (b+b “+ A

_ 1 1 0,1h S,
2 11— = !
aiReH |\ |\ a b |)|)

TpeboBanust K TONIMUHE CTEHKU W MIMPHHE MOJIKA PAMHOTO IIIMAHTOYyTa TaKUE JKe, KaK
Y TIPH TIONIEPEYHON cCucTeMe Habopa.

IIpomesicymounvie uHmMepKOCMeNbHble WNAHe0YMbl OOBIYHO HMEIOT TaKOH Ke
npoduib, Kak U MpoAosbHbIe Oanku OopTa. Bo BCsKOM ciydae, BBICOTa MX CTEHKH JOJDKHA
ObITh He MeHee 80 % OT BBICOTHI CTEHKH HPOJOJIBHBIX 0alloK, a TOJIINHA CTCHKH — HE MEHee
TpeOyeMOii TOIIIUHBI JIS TIPOIOIBHBIX OAJIOK.

Pébopa sicecmrkocmu, MOAKPEIUISIONINE JIUCTOBBIE KOHCTPYKIMH (CTEHKH DPaMHBIX
[IITAHTOYTOB M OOpPMOGbIX CTPUHTEPOB, MUAPparMbl W JAPYTHE JIMCTHI, NMPUMBIKAIONIAE K
00pTy), KenarenbHO (a AT CyloB KaTeropuil Arc4 u Bbllle — 00s3aTE€IbHO) pacronararb
TIepHeHANKYIAPHO K HApYKHOH 06muBKe. MOMEHT MHEpIUHU pebep KEeCTKOCTH, cM*, TOIKeH
OBbITb HE MEHEE

fCT

P 2
|_0,01ReHI (10sa + f )p

rae | — mponér pebpa XKECTKOCTH, M; S — TOJIIMHA IMOJKPEIUIIEMOTO JIUCTA, MM; d —
paccTosiHme Mexnay péopamu k€ctkoctd, M; f, — momanpe cedenuss pebpa  (Oe3
TIPHCOEMHEHHOTO MOACKA), CM2.
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4. NPOEKTUPOBAHMUE CBA3EWN NANYBE

4.1. KoHcTpyKumm

Cucmema mnabopa nanyé6 OnNpeneiseTcss B COOTBETCTBUHM C PEKOMEHJALUSIMHU
nonpasznena 1.3. Kpome Toro, mpononpHas cucremMa Habopa many0 B pailoHE TpYy30BBIX
TPIOMOB (TaHKOB) JI0JDKHA TPUMEHSTHCS:

— Ha HaJTUBHBIX cyaax ainuHou 80 M u Goitee;
— Ha cyJax oTkpsiToro tumna* ymHoi 80 m u 6ornee;
— Ha HaBAJIOYHBIX, He()TEHABATIOYHBIX CyJaX, PYAOBO3ax, HEPTEPYIOBO3aX;

— Ha HaKaTHBIX Cy/ax.

HwxkHue namyObl 00BIYHO MMEIOT MONEPEUYHYI0 CHCTeMy Habopa (KpoMe mairyo st
HAKaTHBIX TPYy30B).

Pamuble OMMCHI TPU TPOJIOJILHOW CUCTEME HAOOpa ManyObl CTAaBATCS B IUIOCKOCTH
CIUIOIIHBIX (JIOPOB. B IMIIOCKOCTH TMOTNEPEYHBIX KOMHHICOB JIFOKOB CTaBATCS YCHJICHHBIC
paMHbIe OUMCHI (KOHIIEBBIE JIFOKOBBIC OMMCHI).

KapnuHresl 00BIMHO pacmofiaratoTcsi B IUIOCKOCTH JTHUIIEBBIX CTPHHIEPOB, a TaKKe
COBMEIIIAIOTCS C IPOIOJIbHBIMA KOMUHICAMH JIFOKOB, 00pa3ysiKOMUHIC-KapauHIChl (puc. 4.1).
Kapnuarcel onumparoTcs Ha TONEpeYHble NEepeOOpPKH W, B CBOKO OYEpenb, SBIISIOTCS
MIPOMEKYTOUYHBIMHU OIOPAMH IS OMMCOB.

P _KOMUHeC U anbwbopm
o\ 514 516 E‘
T 3 : Y )
|
| 1 ]
8x360 \\t _pamHbiil
e 16 X 160 1 wnarzoy
o hM m
pamHbIU
rnonybumc
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Puc. 4.1. KoHncTpykius BepxHel naixyObl C IPOI0TbHON
cucreMoit Habopa

Ecnu oTHOmIeHMe UIMHBI TproMa (TaHKa) K €ro IWPHUHE HEBEJIHKO, TO Kap- JIMHICHI
UTPAIOT POJb OMOp W JUIA paMHBIX OMMCOB. Tak, y TaHKEpPOB C ABYMS TNPOJOIbHBIMU
nepe0opoKaMy BHICOKHMM KapJIMHTC (B Ba pa3a BBIIIE paMHOTO OMMCa),Ha3bIBAEMbI OTOOMHBIM
JJUCTOM, CTaBHUTCA B I[HaMeTpaJILHOfI IIJIOCKOCTH.

CoenvHeHHE TOSCKOB KapjMHICA M KOHIEBOTO JIIOKOBOTO OuMca  JOJIKHO
BBITIOJTHATBCS. C TIOMOIIBIO KPECTOBUHBI, TOJIIMHA KOTOPOW MOJKHA OBITh paBHA OOJBIIICH
TOJILIIMHE STHX MOSICKOB (puc. 4.2).

KOMUHeC ToKa

Puc. 4.2. Tlunnepc B yriy JJIOKOBOTO BbIpe3a

IIpu OGonpmioM mnpoisieTe pamHble OajdKyW TMOJY4YarOTCS BBICOKUMH M MEUIaoT
pa3MeIIeHHI0 TeHEpaJbHBIX TPY30B. YMEHBIIUTH pa3Mepbl HX CEUEHUH MOXKHO IyTeM
YCTAaHOBKH TPOMEKYTOUHBIX OIOp, Hampumep mwuiepcoB (cm. puc. 4.2). OmHako 4Yacto
CTOSAIIUE MHJIEPCHl TAK)KE MEIIAI0T Pa3MENICHWI0 W TMOTpy3Ke — BBITPY3Ke Trpy3oB. llpu
MPOEKTUPOBAHUM CIEAYeT MCKaTh KOMIIPOMHUCC MEXAY KOJMYECTBOM MUJUIEPCOB U
pasMepaMH paMHBIX MOANATyOHBIX 0anok. OOBIYHO MMJUIEPCHI CTABSTCS MO yrjiaM Jioka (Ha
nepeceyeHN KOMUHTC-KapJIMHICOB C KOHIIEBBIMU JIFOKOBBIMU OMMCaMM) WK MOIEPKUBAIOT
KoHIIeBbIe JTHOKOBBIC OuMchl B J{I1. Tlpu Oonbiiod ayvHE JHOKA KOMHUHTC-KApJIMHTCHI MOTYT
MOJIYYUTHCS CIUIIKOM OOJBIIMMH, TOTJIa MOXKET OBITh TMOJIE3HBIM MPUMEHEHHE ISl HUX
MIPOMEXYTOYHBIX OIOP B BHJE TaK HA3bIBAEMBIX KOHCOJBHBIX OuMcoB (puc. 4.3). OHu
pacmonararoTcs 00bIYHO TIOCepeInHE JJIUHBI TPIOMA.
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Puc. 4.3. KoHconbHBIE OUMCBI

KomuHrc B yriax ioka MOXeT ObITh 0()OpMIIEH TpEMsI OCHOBHBIMHU CIIOCOOaMM:
1) co cKpyrJeHHBIM Tepexo0M MPOAOILHOTO KOMUHICA B TIONEPEYHbI
(puc. 4.4, a);
2) c xuunei (puc. 4.4, 6), mpoaoKaOme MPOXOIBHBIH KOMUHIC (€CIUB X
IJIOCKOCTH UMEETCSl KapJIMHIC);

3) B BHJIE HEMPEPHIBHOTO MPOJOILHOTO KOMUHICA, XapAKTEPHOTO ISOTKPHITHIX 1
HaBaJIOYHBIX cynoB (puc. 4.5, a).

a) 0)

HOC

Puc. 4.4. OpopmieHne KOMUHTca B YIITy JIFOKa:a — C
3aKpyTrJIeHUEM; O — C KHHUIICH
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Y OTKPBITBIX CYJOB C JBOWHBIMH OOpTaMH MPOJOJIBHBI KOMHUHTC OOBIYHO SBISETCS
MPOJIOJDKEHHEM BHYTpeHHero 0opra. KpoMKH COCETHUX JFOKOB MOTYT OBITH PacHOJIOXKECHBI
ONMU3KO JPYyr K JIPYry, B ATOM CIy4ae MEXKIIOKOBBIC MEPEMBIYKH PEKOMEHIYETCs JenaTh
Kopobuaroii popmsl (puc. 4.5, 6).

VY HaKaTHBIX CYZIOB B TPY30BOH YacTH 4acTO HET MOMEPEYHBIX ePeOOPOK.

B aTOM ciiydae KapJIuHTChI OIIUPAIOTCS Ha PSIBI MAJLIEPCOB.

Y HaBaIOYHBIX CYAOB KOHCTPYKUHUS MaidyObl Ompenensercs KOHCTPYKIHEH

MOANanyOHBIX IUCTEPH (M. puc. 3.1).

'

0) e

Puc. 4.5. HenpepbIBHBIN TPOJOIBHBIA KOMUHIC U MEXITIOKOBAsI IEPEMBIUKA: A —
TPaIUIIMOHHAS KOHCTPYKITUS; O — C IEPEeMBIYKOH KOpoOUYaTOro mpodusis
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Kapnuurcel u pamHble OMMCBI B MECTaxX YCTaHOBKM MHIIJIEPCOB JIOJKHBI OBITH
MOAKPETUIeHb! KHUIIaMH HiIH OpakeTaMu. B MecTax coeinHEeHUs KapIMHI COBC OOBIKHOBEHHBIMHU
OuMcaMH CTEHKa KapJIUHIca JOJDKHA OBITh OJKPEIJIeHa BEPTUKAIBHBIMU peOpaMu 5KeCTKOCTH
win KHunamu (puc. 4.6).

5
] B-E

\7T \]T \ | “_Yf; )
+

Puc. 4.6. [Ipumepsl MOAKperyieHU CTEHOK PaMHBIX OMMCOBH
KapJIMHICOB KHUIIAMH UJTH peOpaMu 5KeCTKOCTH

B mecTax coenuHeHus KapJIMHI'COB C PaMHbBIMHA oumMcamu Ipnu pa3H0171 BBICOTC UX CTCHOK,
CTCHKA KapJMHI'CAa TAKKC I0JI2KHA OBITh IMOAKPCIUICHA KHHUIIaMHU B IINIOCKOCTH paMHOI'O oumca.

4.2. Pa3amepbl cBA3en

PacyerHoe naBiieHHME HAa BEPXHIOK MAaly0y B CpeAHEH 4yacTH Kopiyca P
JIOJDKHO OBITH paBHO (2.6.3.1):

p>07py, p=0,015L+7,

rae Pw — BOJIHOBas Harpyska, ompenensiemMas mo ¢opmyne (1.4) Ha ypoBHe mamyOsl (Z —
BBICOTA HAJIBOJIHOTO OOpTa, M).

Ecnu Ha many6e nepeBo3uTCs Ipy3, TO pacueTHOE JIaBJIeHUE ONpeaesseTcano Gopmyie
(1.13). Jlns BepxHel manyObl, IpeJHAa3HAYCHHON JUIsl IEPEBO3KH KPYIJIOTO Jieca UM KOKca,
JlaBJIeHHE Tpy3a MOKHO yMeHbIINTh Ha 30 %.

[Ipu omnpeneneHun pa3MepoB MPOJOJIbHBIX CBSI3€M BepxHEH manyObl cleayer
YUUTBIBaTh, YTO OHU HUCIBITHIBAIOT HE TOJIBKO MECTHBIE HAarpy3KH, HO M Harpy3ku OoT 00ILero
MIPOJOJILHOTO M3THba KopIyca CylHa, MO3TOMY pa3Mephl IPOJOJIBbHBIX CBs3€l nanee OyayT
YTOUHSATHCS B IPOLIECCE aHATN3a SKBUBAJIEHTHOTO Opyca KopIryca.

Tornwyuna macmuna nanyd u naamgopm ompenensercs 1o Gopmyne (1.16), B
kotopoii m = 15,8. Koaddumnment K 1uist cpeaneit yacti cyaHa MOKHO OIPEACTHTH 10 PHUC.
4.7. KpoMe TOro, MUHMMaJIbHAs TOJIIMHA HACTHIIOB Smin Onpeensercs no taomn. 4.1 (2.6.4.1-

).
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Puc. 4.7. Onpeaenenune kodddurmenta Ky 1s namyo

Ecnmu TommmHa HACTHIIA pAcYeTHOH mNamyObl NPUHUMACTCS MEHBIIE TOJIIUHBI
oO0mMBKU 60pTa, TO HEOOXOAUM MaTyOHbIN cTpuHTep. Ero TomnmuHa gomkHa ObITh HE MEHee
TOJIIIIMHBI OOPTOBOI OOIIMBKH, a IUPUHA (MM) OTPEACIISICTCS U3 CICAYIOIIUX YCIOBHIA:

b > 5L + 800, b > 1800.

IIpogune noonanybnvix 6anrox noxdupaercs mo popmynam (1.18) — (1.20)
npu caeayromux kodddurmenrax (2.6.4.2-):

— s MPOJONBHBIX MOANanyOHbIX Oamok m = 12; ks = 0,45 (mis BI);
ks = 0,75 (U1 ocTaNbHBIX Tanyo);
— 175t OGMMCOB TIPH MOTEpevHo# crcteme Habopa m = 10; ks = 0,65;

— IS paMHBIX OMMCOB U ITOJTyOMMCOB, TIOIIEPEYHBIX KOMUHICOB JIFOKOB M KOHIIEBBIX
mokoBbIX ouMcos BIT m = 10; n =0,5; ks = k; = 0,65;

— s KapauHrcoB u KomuHrc-kapmumurcoB BIT ks = 0,35; k. = 0,65;n =0,5; m
= 10 (ans NpepbIBUCTBIX KOMHUHIC-KapiaUHICOB); M = 12 (s HenpepbIBHBIX KOMMHIC-
KapJIMHICOB);

— JUId paMHBIX CBsi3eil ocTanbHbIX nanyd u miarpopm Ks = k. = 0,7;
m=10; n=0,5.
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Tabmuua 4.1

MunauMaabHast TOJIIIMHA HACTHUJIOB HaJ'IY6 Smin

Pation L<100mM L>100mM
BII Mexxay 60pTOM U JIMHKEH Smin = (4 + 0,05L) \/; Smin = (7 + 0,02L) \/;
OOJIBIINX BHIPE30B
Bropas nany6a, BII BayTpn Smin = (4 + 0,04L) Smin = (7 + 0,01L)
JIMHUK OOJIBIINX BBIPE30B \/*r[ \/‘IT
OcTanpHble naxyob! Smin = (5 + 0,01L)
U II1aTGOpPMBI \/1'[

Eciu onopsl paMHBIX 0aJI0K HE SIBISIFOTCS )KECTKHMH, TO MTOA00P UX PO ClIeayeT
BBIMOJIHSTh MIPH PacyeTe BCEro MamyOHOro MEPEKPHITHS KaK CTEP)KHEBOM cuctembl (2.6.4.2).
MomeHT uHepuuu OMMCOB CyaHa IMHOML > 65 M mociie pacuera SKBUBAJIEHTHOTO Opyca
CIIEIyeT YTOYHUTh M3 pacyera YCTOWYMBOCTH MAIYOHOTO TEPEKPBITHUS KaK CTEPKHEBOMN

CUCTEMBI".

W
~

AT
} f
A <
L~
-
= 4 /.35
~ |k
A F - A
- \:-f;
4 [~
" ; B \‘-
I P F NN IPTEIY P P o ‘I'
= 3,57
e

) J

Puc. 4.8. Pa3zmeps! yTONIIIEHHOTO BBAPHOTO JIMCTA

Panuyc 3akpyrieHus I yriioB BBIPE30B Ipy30BbIX JIOKOB BII nomkeHOBITH HE MEHeEe
10 % ot mmpuHbI Beipe3a (2.6.5.1-). Eciau yron moakperuieH yToJeHHsIM BBAPHBIM JIHCTOM
(puc. 4.8), To paauyc MOXHO YMEHBIIUTH 107 % OT MIKUPHUHBI BhIpe3a. [1Jisi BTOpoii manyOsl
paauyc I MOXKeT OBITh YMEHBIIIEH BJIBOE, HO HE MeHee 20 cM.

Jl7is ocTanbHBIX NATY0 u maTdopM, a TaKxkKe JUIsl BceX nany0 cyaoB anuHoi meHee 40
M paguyc I ToKeH ObITh He MeHee 15 cwm.

: HpI/I BBITIOJIHCHHUH KYPCOBOI'O ITPOCKTA JJOITYCKACTCS HE BBIIIOJIHATHL pacucT HeperBITHfI.
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5. NPOEKTUPOBAHUE CBA3EN NEPEBEOPOK

5.1. KoHcTpyKuum

[Ipocreiiias u Hambonee pacHpoCTpaHEHHAs CUCTeMa Habopa mepeOopoKk —
OJTHOPOJIHASA, COCTOAIIAs U3 OJWHAKOBBIX cToeK. OHa Hamboyee MPUMEHHMA /IS JIECOBO30B,
CYXOrpy30B, HABAJIOYHUKOB.

Yacto mnpumeHsieTcs rogpupoBaHHAas OOMIMBKAa NEepeOOpPOK, HpU STOM TOQPbI
3aMEHSIOT OaJIKi OCHOBHOT'O Habopa. PaccTosiHue Mexay BepiIMHAMH (JTMHA BOJIHBI) Todpa
MIPUHUMACTCS PABHBIM JIBYM IIIITAIIHASIM.

Ecnu mponer croek OoblIOi, TO HEOOXOAMMO YCTaHABIUBATH IMPOMEKYTOUHBIE
ornopsl — menbdul. Ho ciieayeT yuuTsiBaTh, 4TO MIETb(BI CyXOTPY30B YMEHBIIAIOT MOJIE3HOE
rpy30Boe mpocTpanctBo. [lenbdbl cTaBATCS B OJJHOM MJIOCKOCTU C OOPTOBBIMU CTPUHTEPAMHU.

VY CynoB Ui MacCOBBIX T'PY30B HIECTb(BI OCIOXKHSIOT 3a4HCTKY TPIOMOB, HOITOMY
nepe0opKH TaKuX CyI0B B TPIOMAax JENaloT ¢ OJHOPOIHOM CUCTeMON Habopa WK ¢ IBOWHOM
OOIIMBKOM.

Jlis  yMeHbIIEHUsS BBICOTHI NPOGMiIs MenbPOB HX MOAKPEIUISIOT OJHOM WU
HECKOJIbKUMH MPOMEKYTOUYHBIMU OTIOPAMHU — PAMHBIMH CTOHKaMHu. PaMHBIE CTOWKH CTaBATCS
B OJIHOM TJIOCKOCTH C JHHUIIEBBIMH CTpUHTepaMu. Takas HEOJHOpPOAHAs cUCTeMa Habopa
XapakTepHa IS TNepedOpPOK HAIMBHBIX CYyJOB, HO BCTPEYAETCS TaKXKe Y KPYITHBIX
CYXOTPY3HBIX CY/IOB OTKPBITOI'O THIIA.

Ecnu pamubie croiiku u 1menabGbl UMEIOT OJWHAKOBYIO BBICOTY Hpoduisi, TO UX
MOSICKK MOTYT OOpa30BBIBaTh BTOPYIO OOIIMBKY MEepeOOpKHU (CIUIOMIHYIO WJIM C BBIPE3aMu).
Takue mepeOOpPKU BCTpPEYAOTCS, HANpUMEp, y KOHTeHHepoBo30oB (puc. 5.1). JIBoiiHbIe
nepedoOpKy ¢ HEMPOHMIIAEMBIMH OOLIMBKaMU 00pa3yoT Koddepaambl, obecrednBaromiye
3alIUTY OT MOKapa.

Cuctema Habopa C TOpPU3OHTAJIBHBIMU OallkaMH OCHOBHOTO Habopa BCTpedaeTcs y
KPYITHOTOHHAXHBIX CyJ0B. Takas KOHCTPYKIIHSI XOPOIIO COYETaeTCsl ¢ KOHCTpYKIMeH Oopra
Mo TpoAoibHON cucTteMe Habopa. Takas cucrema HaOopa xapakTepHa Ui MPOJOJBHBIX
nepedopok TaHkepoB. [IpogonbHbIe IEPeOOPKH C TOPU3OHTAITLHBIMUA TOPpaMu JOMTYCKAIOTCS Y
TaHKepoB AnuHOU 10 180 M.

[To rpanune rodpupoBaHHON MepeOOPKH, UAYyIIEH BIOJb TO(PPOB, MOHKHBI OBITH
MPEeIyCMOTPEHBI TUIOCKHWE TEPEeXOJHBbIE Y4aCTKHU, KOHCTPYKIUS, TOJIIMHA M MOAKPETICHHE
KOTOPBIX JTOJDKHBI YIOBICTBOPATH TPEOOBaHHUSIM K TUIOCKUM Tiepebopkam (2.7.2.4). Illupuna
IUIOCKUX Yy4YacTKoB JokHa ObiTh He wMeHee 0,088 (y momepedHbIx mepebOpoK ¢
BepTukanbHbIMA To(pamu) wim 0,1D (y mepebOpok ¢ TOPHU3OHTAIBHBIMH TO(pamHu).
3aKkperuieHue KOHILIOB To()pOB JOHKHO BBIMOJIHATHCS HEMOCPEACTBEHHOW NMPUBApKOM UX K
MPUMBIKAIOIIEN OOMIMBKE(HACTUILY), IPU 3TOM clieAyeT 0OpaTUTh BHUMAaHNUE HAa UCKIIOYEHHE
(OKECTKUX TOYEK.
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Puc. 5.1. JIBoiiHbIe TOTICpEYHBIC IEPEOOPKU KOHTCHHEPOBO3a

VY CcynoB i HaBaJOYHBIX TIpy30B (puc. 5.2) HWKHUM Kpail rodpupoBaHHON
nepeOOPKU KPEMUTCS K CHeNUalbHON Tpamnerenaaibioi omope (3.3.2.10-). Bepxuuii kpaii
JOJDKCH TIPUBAPUBATBCS K TOMEPEYHON KopoOuaroi Oanke (Ioa- MayyOHOW IMCTEpPHE) C
BEPTUKAJIbHBIMHU WM HAKIOHHBIMU CTEHKaMH BBICOTOH,

PaBHOM NPUMEPHO OJHOH JIECATON  PAcCTOSTHUS MEXITy OOpTOBBIMH MOIIAITYO-
HbIMH IcTepHamu (3.3.2.11-).

Puc. 5.2. l'odppupoBannas nepedopka HaBATOYHUKAC
Tparenen1aTbHBIMHA OTIOpPaMH
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B mepeceueHHsIX NMPOJONBHBIX M MOMEPEYHBIX MepeOOpOK JOKHA OBITH OOecrieueHa
KOHCTPYKTHBHAs1 HEMPEPHIBHOCTH IIPOIOJBHBIX ITEPEOOpPOK.

[NomymepeOopKu JOKHBI OBITH INIOCKUMHE U TIOJKPETICHBI cToHKamu. KoHITBI Bcex

0aJoK 1mepe0OPOK TOIKHBI 3aKPEIUIATHCS KHALIAMH.

5.2. Paamepbl cBsAzen

Onpeodenenue pacuemnoz2o 0asieHuss Ha KOHCTPYKIIMH HETPOHUIAEMBIX IMepeOopoK
(co crTopoHbl Tpy3a wim Oamnacra) paccMoTpeHo B myHKTe 1.5.3 mamHoro mocobus. B
m000M cilydae 3TO JaBjeHUE JOHKHO ObITh He MeHeel? klla.

PacuerHoe naBneHune Ha OTOOWHBIE MEPEOOPKU M OTOOMHBIE JIUCTHI JOJDKHO OBITH HE
MeHee

Pr =pr-(4-L / 200)-1 JUISL TIOTIEPEYHBIX OTOOWHBIX EpeOOPOK,

br =pr -(G-B 1/)0)' b JUIS TIPOJIOJIBHBIX OTOOMHBIX JIMCTOB,

rae | u b — cooTBEeTCTBEHHO [UTMHA U IIUPHHA OTCEKA, M.

Kpowme toro, pacuetHoe aBiaeHHe Ha OTOOMHbBIE KOHCTPYKIIMU JTOJIKHO OBITh HE MEHEE
25 klla

lupuna nudicnezo nosica niepedopku goinkHa ObiTh He Menee 0,9 m (2.7.5.1). [lupuna
BEPXHEr0 M HIDKHETO MOSChEB OOIIMBKU INPOIOJIBHBIX MEpeOOpOK JOIKHA OBITH HE MEHee
0,1D, oguaxo Moxer ObITE He Ooiee 1,8 M.

Tonwuna obwueKy HETIPOHUIIAEMBIX TIEpeOOPOK Bhruucisercs no gopmyne(1.16), rae
npunumMaercs m = 15,8; ks = 0,9 (2.7.4.1- ). Kpome Toro, ToniuHa 10/DKHA OBITh HE MEHEE

Smin = 7/MM 1npu L > 150 M,

Smin =4+0,02L npu L<150m.

TommuHa HIKHUX TUCTOB JOJDKHA OBITH HA 1 MM OOMBIIE Smin K HEMEHBIIIE 6 MM.
TonumHa kpailHUX JTUCTOB NepeOOPKH MOKET OBITh MIPUHATA PAaBHON TOJIIUHE JHCTOB
OOIIMBKY WJIM HACTHJIA, K KOTOPHIM OHH NMPHUMBIKAIOT (ITPU OJAWHAKOBBIX HIMANUAX HAObOpa U

MarepHanax).

MuHuManpHas TOMIIMHA OOIIMBKY U 0ajI0K Habopa mepeOdopoK HATMBHBIXCY/IOB B
paiioHe TPY30BbIX 1 OATUIACTHBIX TAHKOB onpeessiercs o Gopmyinam (2.2). TonmuHa 00MMBKU
U3 KopoOUaThix roppoB JoimKkHA onpenenathest mo ¢popmyne (1.16), mpu BBIYUCICHUN
cleqyeT MPUHUMATh 3HAUCHHWE & paBHBIMOOJbLICH M3 BeauduH D u ¢ (puc. 5.3, a). [lpu
3TOM JIOJKHO OBITH BBIJIEPIKAHO

cootnotenue b/s <0,06 \/ﬁ )
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Puc. 5.3. KopobGuartsie (a)
1 BOJHHUCTBIC (0) rodpbl

Tonmuua OOIIIMBKH U3 BOJHHUCTBIX l"O(prB JOJDKHAa OBITH HE MEHee

s =22BoR P + As,
Koo

rzie Po — mojoBHHA yriia pactBopa rodpa (puc. 5.3, 6), pax; R — paauyc rodpa, m;
ks =0,9.
[Tpu 5TOM JOMKHO OBITH BBIIEPKAHO COOTHOIIICHUE

R/S <17/Ren.

Ilpoghunv 6anox ocrhosnoco Habopa TEPeOOPOK OMpPENeNsieTCs IO MOMEHTY
conpoTuBieHus u3 Gopmyinsl (1.18), B xotopoit npunumaercst (2.7.4.2-) m = 12;k; = 0,55
(11 TOPU30HTAJBHBIX 0AJOK MPOAOJILHBIX MEepeOOpPoK TaHKepoB);Ks = 0,75 (B ocTalbHBIX
ciyyasix). Ilpm monmbope rogppoB Tarke wucnonssyercs ¢opmyna (1.18), B koTopoit
npuaumMaetcs M = 10; a = do.

Hepaspepnyras mupuHa U pakTUYECKHII MOMEHT CONPOTUBIECHUS ropa MOTYT OBITh
ompeniereHsl Mo (QopMyliaM, TPHUBEACHHBIM B TaOu. 5.1, rae JuHEHHbIE pa3Mepsl
MOJICTABIISIIOTCS] B CAHTUMETPAX, 3HAUSHUsI ¢ U Jo — B Tpaaycax, a Kod(pUIHUEHT Y BEIYHCIISETCS
1o opmyie

y=2.B0+2Bg cos? Bo —1,5sin 2Bpl—
cosPo
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Tabmuua 5.1

XapakTepucTHUKu roppos

Tun rodpa HepasBepuyras muprHa, cM MOMEHT CONPOTHBICHHS, CM°
Kopo6uarsrii do = 2(b + c-cos @) Wo = A-s(b + ¢/3)
BonnucTerit do = 4R-sinf3o Wo = y-5-R?

MOKHO MPEmoNIOKUTh, 4TO b = C, Torga MoCie ONpEaesCHHs TOJIIUHBI M

TpebyeMoro MoMeHTa conpotuBicHus [u3 ¢popmysisl (1.18)] momyuum BeicoTy 1o Gopmyiie

h ZW/(S(b-i—C 3)).

JIst BOTHUCTBIX TO(GPOB MOXKHO MPUHSTE Po = /45 °, TOTJIa ParycC OMPEICIUTCS MO
dbopmyite

banxu pamnozo nabopa cnoxHbIX TIepeOOPOK (eciu mepedopka UMeeT U MmeIb(bl, U
paMHbIe CTOWKH) TIOAOUPAIOTCSl HA OCHOBE pacueTa MePeKPhITUS KaK CTEPKHEBOIM CUCTEMBI.

Ecnmu sxe pamnbple Oanku HE TEPECEKAIOTCs C IPYTUMH PAaMHBIMH CBS3SIMH, TO HX
pa3Mephbl JODKHBI OBITH ONPEIEJICHBI B COOTBETCTBHHU C YKa3aHUSAMU Tojpasena 1.7 TaHHOTO
nocobwust. [Tpu stom B popmynax (1.18) u (1.19) npurumaercs (2.7.4.3-) ks = 0,55 (mms
1enb(HoB MPOIOIbHBIX Tepebopok TaHKepoB);Ks = 0,75 (B octanbHbIX ciaydasx); ke = 0,75.

KoaddunmenTs M 1 N 71 paM MPOJI0JIBHBIX TIEPeOOPOK TAHKEPOB MPH- HUMAIOTCS B
3aBHUCHMOCTH OT KOJMYECTBA PACHOpPOK B OOPTOBBIX TaHKax MO Tall. 5.2, B OCTaJbHBIX
ciydasx — mo taoum. 5.3.

Tabmuma 5.2
Koaddunmentst M 1 N B 3aBUCUMOCTH OT KOJIMUYECTBA PACIIOPOK
banku Habopa [Tapamertp Hneso pacropok
0 1 2 3
. m 11 24 24 24
Pamnas crolika

n 0,500 0,325 0,300 0,275

[Tensd m 18 36 36 36
n 0,50 0,35 0,30 0,30
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VY pamHbIX Oanok ropUpoOBaHHBIX MEPeOOPOK B KAUECTBE PACYETHOTO MPOGUIIS
NPUHUMAETCS HAUMEHBIIIEE IO BBICOTE MOTIEPEYHOE CCUCHHUE.

Tabima 5.3
KoadduuueHnTs! M 1 N B 3aBUCUMOCTH OT MECTa PACIIOI0KEHUs Oanok
banku nabopa m n
" B TPIOMax MJIM TaHKaxX 11 0,5
Pamuag croiika
B TBUHIEKaAX 10 0,5
B IIUCTEPHAX 10 0,5
[ensd I P
B OOPTOBBIX TaHKaX 18 0,5

Croiiku nonynepedopok, NOJAEP/KUBAIOIIUE PAMHbBIE U KOHLIEBbIE JIIOKOBbIE OMMCHI,
JIOJKHBI  Y/IOBJIETBOPATH TPEOOBAHHAM JUIsI COOTBETCTBYIOLIMX MWJIJIEPCOB (CM. paszien 6).
DHnepoBbl HAIIPSDKEHUS B CTOMKaX JOJKHBI ObITh HE MeHee 200 MITa.

6. MPOEKTUPOBAHUE NMUINNEPCOB N ®AJNbLUIEOPTA

6.1. Noa6op nunnepcos

Ocwu nuiiepcoB B TBUHJEKAX U TPIOME CIEAYeT pacroyiaraTh Ha OAHON BepTukanu. B
TpIOME MUJUIEPCHl OMHUPAIOTCA HA CIUIOIIHBIE (UIOPHI WM CTPUHTEPHI, a MPU Harpy3ke Ha
mwepe 6omee 250 kH — Ha mx mepecedeHusi. PekoMeHayercss CTaBUTH MUILIEPC B MECTE
nepeceyeHus KapiauHrca U pamHoro ommca (cm. puc. 4.2). Ecau ke oH noanepXxuBaet oaHy
0aJKy, TO ee CTeHKa HaJl MUJUIEPCOM JIOJKHA OBITh MOJKPETICHa KHUIIAMH.

Ceuenre TUIUIEPCOB OOBIYHO TpyOuaToe, OJHAKO B IIMCTEPHAX OHO JOHKHO OBITH
OTKpBITBIM. KOHIIBI MUIIIEPCOB, KaK MPABUIIO, 3aKPETIISIOTCS KHULIAMHU.

[Tpu narpyske Ha muuiepc menee 250 kH BMecTo KHHUIT MOTYT OBITH TIOCTAaBIICHBI
HaKJIaJHble WM YTOJIIEHHbIE BBapHBIE JIUCTHI C JUAMETPOM, MPEBHILAIOIIMM HapyXHBIN
quaMeTp nuepca Ha 6 ToMmMH aucTa. TomrHa HakIaAHor o JINCTa S paBHa:

329// +10,

300
rne P — narpyska Ha nusiepc.

Harpyska Ha nmuutepc onpeaensercs mo ciaeayoiei popmye (2.9.3-):

P=ypiSi
|
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rie Pi — pacueTHOE JAaBJCHUE Ha i-10 manyOy (TuaTgopMy), pacroIoKEeHHYIO BbIIIE HILIEpCa,
kI1a; Si — nuomans yacTy i-i many6bl, TOIEPKUBAEMOM MUILIEPCOM, M2,

[nomans cedenns nuiepca f (cM?) ompesensieTcss METONOM MOCIEI0BATEIBHBIX
npubmKeHui u3 yenosus (2.9.4-):

f zﬁ + AT
Ccr
rae Ocr — KpI/ITI/I‘-IeCKOG HaHpﬂ)KeHI/Ie, OHpGI[CJBIeMOG B 3aBHCHUMOCTHU OT BfIHCPOBOFO

HanpsbkeHus e 1o Qopmynam moxapaszzmena 7.5; Af — nangbaBka Ha usHoc; hz — mepumerp
npouIs, MM.
JU1sl OTKPBITOrO NpOQuIIsA IPUHUMAETCS B 2 pa3a MEHbLIasl [IONPaBKa HAU3HOC.
Hanobaska Ha u3Hoc Af onpenensiercst no gpopmyiie

Af =0,0lhsAs.

B nepBoM npuOnmkeHuu MOKHO MPUHATH f =40P / ReH

TOJIHII/IHa CTCHKHU NUJIJICPCAa JOJIKHA OBITH HE MeHee 6 MM, a TakKK€ COOTBCTCTBOBATH
CJICAYIOIIUM HCPABCHCTBAM!

— sl TpyOuaThIX MUILIEPCOB s>d /50 + 3,5 (d - HapyxHblii auamerp,
MM)
— JUI MWUIEPCOB coctaBHOro poduist S > h 50 / (h—BbICOTa CTEHKH, MM).

6.2. MpoekTupoBaHue chanbwbopTa

Konctpykuus ¢anpmbopra B cpeHel yacTu cyaHa JiuHoi L > 65 M gomkHa ObITh
Takoif, 4yToObl OH HE y4acTBOBaJ B obOmieM u3rube kopmyca (2.14.1). Dto TpebGoBaHue
o0ecrieynBaeTcsl MIENIEBbIM IIITUTaTOM — 33a30pOM MEXIY CTEHKOW (anbmbopTa W BEepXHEH
KpOMKOM mupcTpeka (cm. puc. 4.1, 4.3). BoicoTa dansmbopTa nomkHa ObITh HE MeHee 1 M.

Crenka QanpmbOpTa AOKHA MOAKPEIUIATHCS CTOWKAMM, PpAacCTOSHHE MEXIY
KoTopbiMH a < 1,8 M (mpu kpemaeHun K (panpmlOopTy cTeH3eel Ui JECHOro naayoHOoro
rpy3a, a TaKKe i CydoB, IIBapTyromuxcs B Mope,a < 1,2 M). CTOHKHU J0JKHBI UMETh
CBOOOJHBIN MOSICOK MM OTOTHYTHIM (praHel, KOTOpble HE MPUBAPHBAIOTCSA K IUIAHIIMPIO U
nanyoe. Ilnanmmps ¢anbmbopTa M3roTaBIMBAETCS W3 MOJIOCOOYIbOA WIM M3 TOJIOCHL C
OTOTHYTBHIM (nannem. HikHssE kpoMka creHkH (anpiibopra (Had IIEIEBBIM HIMUTATOM)
MOJIKPETUISIETCS TOPU30HTAIBHBIM peOPOM HKECTKOCTH HITH (PIIAHIIEM.

VY cynoB, KOTOpble MpPU IKCIUTyaTalldd MOTYT IIBAapTOBaTbCi B MOpE B YCIOBHUSX
BOJIHEHUSI, (panbIIOOPT JOKEH UMeTh HakJIoH K JII1 Ha oiHy IECATYIO OT CBOEH BBICOTHI HITH
OTCTOSATH OT OOpTa Ha TaKOE YK€ PACCTOSIHHE.
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MuHMMabHas TONIIMHA CTEHKH (anbmodopra S (MM) paBHa:

s=0065L+175 >3 mpu L <60 m,
s=0,025L+4<85 mpu L > 60 m.

PacuerHoli Harpy3koil Ha (anbmOOPT SBIAETCS BOJHOBOE TABJICHUE, OMPENEIIeMOe
no dopmyne (1.4). Kpome Toro, maBnenwe He HOMDKHO ObITh MeHbIe 15 klla, a Takxke
CIICAYIOIINX BETUYHH:

pmin = @02L +14)er npu L <300 m,

Pmin =209y mpu L>300 M,

rae ¢r onpezensiercs mo Gopmyse (1.7).

Croiiku danpmbopra IOMKHBI UMETh MOMEHT CONPOTHUBJICHHUS B COOTBETCTBUU C
dopmynamu (1.18) u (1.20) mpu m = 2, ks = 0,65. lluprHa mIaHIIKPs: TPUHUMAESTCS PABHOM
IIMPYHE BEPXHEro KOHIIA CTOMKH.

Ecim Ha ¢anpmOopT MOXKET BO3JICHCTBOBATH IMANyOHBIM TpPy3, TO HEOOXOoauMa
JOTIOJIHUTENbHAST TIPOBEPKAa MPOYHOCTH (alblIOOPTa HA 3Ty HArpy3Ky" ¢ y4eToM KpeHa U
YCKOpeHHid, onpeenseMbix mo Gopmymnam coorBerctBeHHO(1.10) u (1.8) npu kosddunmente
JIOIYyCKaeMbIX HampsykeHuid Ks = 0,65.

7. OBECIMEYEHUE OBLLEN NPOOOJIbHON
NMPOYHOCTU KOPITYCA

Kopnyc OOJIBIIMHCTBA CyaoB MMECT OTHOIICHHWE IJIMHBI K IONCPCHHBIM pasMEpam
0oJbllle MATH U JIOCTATOYHO OOJBIIYIO TMOMEPEYHYI0 >KECTKOCTh, OOECIeunBaEMYIO
MOTICPEYHBIMU  TIEpEOOPKaMH, IMOITOMY OH JIOCTATOYHO TOYHO MOJCITUPYETCS OanKoi
MIEPEeMEHHOTO CeYeHUsI (IKBUBAJICHTHBIM OpycoM). Pacyer Takoi Oanku MO3BOJISIET OLEHHUTH
OOIIYIO POIOIBHYIO IPOYHOCTH CY/IHA.

Pacuer oOmieli mpomoabHON TPOYHOCTH BKIIOYAET B CEOS CIETYIOIINE
Iaru:

— BBIYMCJIGHHE  pACUETHBIX  HArpy30K,  ONPEIEIISIOMINX IPOJIOJIBHYIO
MPOYHOCTh Cy/HA, @ UMEHHO W3rMOAIONIMX MOMEHTOB M INEpepe3bIBAIOIIMX CHJI, KOTOpbIE
CKJIaJBIBAIOTCSI U3 TPEX COCTABISIOIIMX: HA TUXOH BOJE; BOJHOBBIX J00ABOK; N00aBOK OT
yJIapoB BOJH B HOCOBYIO OKOHEYHOCTH (OT CJIEMMHIa);

— ompenenenue Ttpedosanuil [lpaBun Peructpa B Buae yCloBUH K MOMEHTY
CONIPOTHBIIEHUSI M MOMEHTY HHEPILHH CEYEHHs SKBHUBAJIEHTHOro Opyca, KPUTUYECKHX U
JIOYCKaeMbIX HAIIPSKEHUN;

—  PpacucCT napaMeTpoOB CCUHCHHNA SKBUBAJICHTHOT'O 6pyca ((I)aKTI/I‘{eCKI/IX HaHpH)KeHI/If/’I,
MOMCHTAa COIIPOTUBJICHUA U MOMCHTA I/IHepI_[I/II/I);
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— OIeHKa OOIed NpOYHOCTH IyTeM CpaBHEHUs TpeOyeMblX U (PAKTHUECKUX
napameTpoB. B cityuae HEBBINOIHEHUs XOTs Obl OHOTO YCJIOBUS CIIELYET OTKOPPEKTUPOBATh
pa3Mepsl IPOAOJIBHBIX CBSI3€H U OBTOPUTH pacueT SKBUBAJIEHTHOI O Opyca.

7.1. M3rubarowme MOMEHTbI Ha TUXOM Boae

Ecnu umerorcest janneie o popMe Kopiryca cyiHa (TEOpeTHUECKUI YepTexk) U U3BECTHO
pacnpezielieHue BECOBO Harpy3KH IO €ro AJMHE, TO BBIYUCICHHE U3rH0aloInX MOMEHTOB 1
CPEe3bIBAIOIIMX CHJI HAa THUXOW BOJIE€ MPOU3BOJIUTCS MYTEM HHTEIPUPOBAHUSA HArpy3KH IO
JUTMHE Cy/IHA WIM UHTEIPUPOBAHKEM I10 CTaThsM Harpysku [2; 9; 16].

B xypcoBoM npoekTe HauOoJIbIIIMe U3rudarone MOMEHThHI Ha TUX0i Boje Msw (kH M)
B MHJIEJIEBOM CEYCHHUHU KOPITyCa JOMYCKACTCSI OMPEACIAT M0 MPUOIMKEHHBIM (hopMyIam.

Jnst tpy3oBeix cyaoB ¢ MO B cpeaHeidl vactu 3HaueHHE Msy BBIUHCIACTCS IO
CIIeyrOIUM (hopMyam:

— mpu neperude kopmyca cyaHa [16]

M sw = 0,0715 AL(0,933 —Cp ), (7.1)
rae A=pgcyLBd  — pecosoe Bomomsmentenne cyaua, kH;
— Ipu nporude
M* =0,IM
sw W (7.2)

[Ipu npomexxyrounoM monoxkeHudn MO wu3rubaroiiyie MOMEHTHI, BBIYUCICHHBIE IO
dbopmynam (7.1) u (7.2), ymenbmatorcs Ha 25 % npu cmemeHun MOB KopMy OT MHIENS Ha
0,1L u ra 40 % — npu cmemennn ot 0,2L mo 0,3L.

Jns rpy30BeIX cynoB JummHOM 10 140 M ¢ MO B kopme 3HaueHue Msw
BBIUUCIISETCS MO CIEAYIOUINM (hopMyIam:

— 1pu neperude

Mgy = 00034 12 115 —g):
— mpu nporude d

M, =-05Mgy.

S

s rpy30BbIX cynoB anuHoi Oonee 140 M ¢ MO B xopme 3HaueHue Msw
BBIYHCIISIETCSI TIO CIIETYIOIIUM (popMyIaMm:

— 1pu nporude

M V’; =—-AL/k:

S
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— 0 :
npu neperude Mgy =-067M"

Koaddunment k onpenensercs no cyaHy — IpOTOTHITY, & €CIIH €r0 HET, TOIO
CIIETYIOLIUM IPUOIMKEHHBIM (OpMyIaMm:

— Ui CyXOTPY30B

k=0,5L+10 mpu L <200 m,

k=120 mpu L >200 wm;

— JJIA TAaHKEPOB

k=0,5L +50 npu L <200 M,

k=160 mpuL >200 m.

7.2. U3rnbarowme MOMEHTbI OT BOSNTHEHUS

Bonnoseie uzrubaromme momenTsl My (KH M) B cpeaneit yactu kopiycacyaHa
OIpeAEISIFOTCS 10 cieAyromuM Gopmymnam (1.4.4.1):

— MOMEHT, BBI3BIBAIOIINI ITeperud Kopiyca:
M = 0,19¢,,CpBL?; (7.3)
— MOMEHT, BBI3BIBAIOIIHNH MPOTHO:

*

M, =-0.1lcy(Cp +0,7)BL?, (7.4)

rie Cw — BOJIHOBO#M mapameTp, BBIYUCIsieMblii 1o popmysam (1.6).

Jl7is cyZ0B OrpaHUYeHHOTO pailoHa MIIaBaHUs BOJHOBBIE MOMEHTHI, ONpEeAeNICHHBIE 110
dbopmymnam (7.3), (7.4), cieayeT OTKOPPEKTHPOBATh B COOTBETCTBUHU ¢ TpeboBanuem (1.4.4.3)
IIpasun Perucrpa.

VY cynoB mimuHOM ot 100 mo 200 M ¢ OGonbpmmM pas3BajoM OOPTOB B HOCOBOM
OKOHEYHOCTH HEOOXOJMMO TaKXe Y4eCTh U3rHOAIUi MOMEHT MF OT yJapaBOJH B pa3Ball
6oproB o popmynam pasaena (1.4.5) [paswun Peructpa®.
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7.3. Tpe6oBaHus NMpaeun Peructpa no o6ecnevyeHnoo6Lemn
npoAosibHON NPOYHOCTU

TpeboBanust IlpaBun Peructpa k o6mieii mpomonbHo  mpounoctd  (1.4-)
pacmpocTpaHsitorcs Ha cyfa amuHou L > 60 M. Jlns Takux cymoB TpeOyercs BBITIOJHEHUE
CIICAYIONINX YCIOBUIL:

WébaKT SW. Wg)aKT SW
(7.5)

*

ngaKT ZW*, Wt()baKT SW

rae Web™™ g WpbaT — daxTHueckne MOMEHTHI CONPOTHBIICHHS KOpIyca CyJHA JUIS TOUEK
nanxy6bl ¥ JHUIA COOTBETCTBEHHO, CM° (OMpeeNsroTcs MyTeM aHalu3a SKBMBAIECHTHOTO
6pyca); W u W' — TpeGyeMble MOMEHTHI CONPOTHBIEHHS MO KPUTEPUAM MPOYHOCTH IIPH
neperude u nporude COOTBETCTBEHHO.

3unauenns W u W onpenensrorcs mo Gpopmynam

Mgy + M

Snon

7€ o =175 1;{ — nomyckaemsle HanpsbkeHus, MIla.

KpOMe TOTrO, (I)aKTI/ILIeCKI/Ie MOMCHTBI COIIPOTUBJICHUA KOPITYCa HE NOJIKHBIITPECBBIIIATH
BCJIIMYHUHBI

Wmin =cwBL*(Cp +0,7)m (7.6)

Jlist cymoB OTpaHWYEHHOTO paifoHa ruiaBaHus BenwduHy Wmin clieayer
OTKOPPEKTUPOBAThH B COOTBETCTBHH ¢ TpeboBanueM (1.4.6.7) IIpaBun Peructpa.
MoOMEHT MHEpILUH HomepedHoro cedenus kopmyca | (cm?), nomken GbIThHE MeHee

Imin = 3cwBL3(Cp +0,7). (7.7)

Jlns  cynoB  OTrpaHMYEHHOTO  paiioHa IUIaBaHWS  BeIMYMHY  Imin  cremyer
OTKOPPEKTHPOBATh B cOOTBETCTBHHU ¢ TpeOoBanueM (1.4.6.9) [Ipasun Perucrpa.

JIJist TOTO 9TOOBI ONMPEACITUTH M BBITIOJHUTH TPEOOBAHUS K YCTOMYNBOCTH OTICITBHBIX
MPOJIONBHBIX CBSI3EH KOpITyca, cCHadana cOpMUPYEM PaCUETHYIO MOJIETh — SKBUBAICHTHBIH

opyc.
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7.4. PacueT 3KBMBaneHTHoro 6pyca

[Ipu pacueTe SKBHBAJIEHTHOTO Opyca BHayalie ClIEyeT BBIYEPTUTH BCE MPOJIOJIBHBIE
CBSI3U, BXOJIAIIME B paCUETHYIO MOJEIb (puc. 7.1).

(i;)ll x 2500

@ 3x/186

>—> \. 12 x 950

8 x 2500

10 x 4600

A

[ 16a
% ( 5.0 X 5950 12/2 x 1000
L L L x_ L L ;(
(8186 /=\e  r1ss 6 x18a @’L%r
[ [ [

s10 r

R1500 T [ T
@:510)(1000 (410 x 3600 (312.x 900

Puc. 7.1. PacueTHOE ceyeHuUe KOpITyca CyIHa

[To 3amanabIM 3HaueHusM D, B, yriy KWJIeBaTOCTH THUIIA O U YIIIy HAKJIOHA OopTa Yy
BBIUEPUYMBAETCS OOBOJl MHJENb-IINAHTOyTa (BBUAY CHMMETPHUU T[IOKA3bIBAC€TCS TMOJIOBHHA
ceuenus). [Ipu 3Tom paauyc ckynbl R MOKHO onpeAeuTh 10 CIeIyIoINUM popMyiam:

— IIPH IIJIOCKOM JHUIIC U HAKJIOHHBIX 60pTax
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R= d;B.(]__B_ M ;

043-tgy \ B

— IIPU KWJICBATOM JHUIIC U BEPTUKAITIBHBIX 6opTax

o d-B | (Btgal)

—B- k It
" 043-tga | 4d )

rae  — ko3 GUIHEHT MOTHOTH MUJETb-IITAHTOYTa.
Jlarmee HAHOCSATCS BCE HEMPEPHIBHBIC IMPOJOJBHBIC CBS3HM, YYAaCTBYIONIHME B OOIIEM
MPOJOJIBHOM U3rKoe cyaHa. K Takum CBsI3SM, B 4aCTHOCTH, OTHOCSITCSL:

— oOmmBKa W TPOJOIBHBI HAOOp MAHUINA, OOPTOB, MPOAOJIBHBIX NEPEOOPOK,
CKYJIOBBIX U MOANATYOHBIX IIUCTEPH;

—  HacCTWJIBI;

—  NPOJOJBHBIN HAOOP Naryd ¥ BTOPOTO JHA;

—  HENpepbIBHBIE MTPOJOJIbHBIE KOMUHICHI JIIOKOB U MPOJIOJIbHBIE IEPEMBIUKH MEXTY
HapHbIMU  (TPOMHBIMM) JIFOKaMU (IPU  YCJIOBMM, YTO 3TH CBS3M IOJJIEP’KUBAIOTCS
MIPOAOJIBHBIMU TIepeOOpKaMy, BHYTPEHHUMH OOpPTaMU MIIMIIOINATYOHBIMU IIUCTEPHAMH).

Ecnu nponosibHbIe MEKITIOKOBBIE MEPEMBIYKM HE MOIJEPKUBAKOTCS MPOJOIbHBIMU
nepedopKamMu, UX CJIEIyeT BKIIOYATh B SKBHUBAJICHTHBIM Opyc HEBCEH IUIOMIAJbI0 CEYCHUS
Frivm, a momaso

FIIMII = &-FIIMII,

rae & — peAyKIHOHHBIA KO3 PUIIUECHT.
Koadduuuent & onpenensercs no popmyine

1
3 b

rae m = 0,1 (nst mapHbIX JF0KOB), M = 0,12 (1151 TPOMHBIX JIFOKOB); KL — K03 duImeHT,
omnpezaessiemsrii mmo (1.4.8.2).

B kxypcoBoMm mnpoekTe gormyckaercsi mpuHATh K = 1

Bripessl B manmybax maymHOM Oonee 2,5 M u (wim) mmpuHO# 6onee 1,2 Mciemyer
YYHUTHIBAaTh B 9KBUBaJIeHTHOM Opyce (1.4.8.3).

Ha geprexe SKBUBaIIEHTHOTO Opyca HEOOXOIMMO MMPOHYMEPOBATH BCE MPOJIOIBHBIC
CBSI3U, IPOCTaBUTh pa3Mephl UX CEYEHHH B CAHTHMETpax (cM. puc. 7.1).

Jlanee BBIYHCISIOTCS T€OMETPUYECKHE XapaKTEPUCTHKH 3KBHBAJIIEHTHOTOOpYycCa.
Pacuer opopmmsiercs B Buze Tabm. 7.1.
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Pacuyer sxBuBasieHTHOTO Opyca

Tabmuna 7.1

Paccrosi- C MomeHTbI Paccros- Hanpspkenns o,
ITnomans | HUE OT OcH TatHe- 2. 12 HUE OT
% . | MHEPIUHU, M“*CM MIla
No | HaumeHoBaHue u pa3Mepbl, CM ceuenus fi cpaB- CIKHHI MO HEl-
2 MeHr fi-zi, nepe- | coOcCT- . | mpm npu | Kpu-
, CM HEHUS, 2 . TpaJIbHOM
) M'CM HOCHBIN BCH- _ mpo- nepe- | Tm4e-
Zi, M B OCH Zj, M
fi-zi? HBIH ic rube | rube |ckue
1 2 3 4 5 6 7 8 9 10 11
1 |BK, 0,6x100 60 0,5 30 15 5
2 [p.-x. BK, /6 166 10,58 0,5 5,29 2,65 0
3 |I'K, 1,2x90 108 0 0 0 0
4 |O6mmBka qauia, 1,0x360 360 0 0 0 0
5 |Hactun 2 gua, 0,9x595 535,5 1 535,5 535,5 0
6 |[Ipox. 6anku 2 aua, 6 x /6 18a 133,2 0,89 118,55 105,5 0,43
7 (Ilpox. 6anku gHuIIA, S5 X 11/0 129 0,11 14,2 1,56 0,42
186
8 |[Ipox. 6anka nuutia, /6 186 21 0,25 6,45 1,61 0,07
p.K. IH. cTpuHrepa, 2 X /6 16a 35,92 0,5 17,96 8,98 1,44
10 | Auumesoii crpunrep, 1,0x100 100 0,5 50 25 8,33
11 |Ckynosoii smcr, $1,0 R150 235,6 0,44 103,66 45,6 40,37
12 |Hactwr naryosr1, 0,8x250 200 4,1 820 3362 0
19 |Crenka kapimarea, 0,9x38 34,2 6,86 234,6 1609,4 0,41
20 (ITonka kapauarea, 1,2x15 18 6,67 120,1 800,8 0
Cymwmsbl 1o rpadam A =2957,2 — B=7129,2 C =36291




CoOCTBEHHBIC MOMEHTHI HHEPIMU CEYCHHN BEPTUKAIBHBIX DIICMCHTOB
(rpada 7 Tabun. 7.1) onpenenstores mo Gopmysie

ic =100s-h%/12,

e S — TOJIIMHA CBSA3H, ¢M; h — BBICOTA, M.
CoOCTBEHHBIE MOMEHTBI MHEPIIMU CEUYCHHH HAKJIOHHBIX JIUCTOB OIMPEICISIFOTCS 10

dbopmyie

100 s-1-h? 100 s-b-h?

i = - ,
¢ 12 12 - cos o

rJie S — ToJIuHa ¢Bsi3H, cM; |, h, b — cooTBeTCTBEHHO /IMHA, BBICOTA U IIIMPHHA JIEMEHTA, M;
0. — yroJi HaksioHa sneMenTa K OIl.

CoOCTBEHHBIMM MOMEHTAMU HMHEPLMU TOPU3OHTAIBHBIX CBA3€M MOXHO IpeHeOpedb
BBUJY UX MaJIOCTH.

CoOcTBeHHBIE MOMEHTHI HWHEpIUH mpoduieil KaraHbIX OaJoOK TPHBEIEHBI B
copraMeHTax (npuioxenue 7). CoOCTBEHHbI MOMEHT HMHEPLUHU CKYJIOBOIO IOsica B BHJIE
YETBEPTU OKPYKHOCTH MOYKHO OIPEJEINUTh 10 (popmyiie

ic =14,88s-R°,

rae R — paguyc ckyinbl, M; S — TOJIIMHA CKYJIOBOT'O JIUCTA, CM.
ATmIrkaTa meHTpa TsbKecTH ckynoBoro jucta ot OIT onpenensercs o Gpopmyne

Zox =0,293-R.

[Tocne 3amonHeHus NepBbIX cemu Trpad Tadn. 7.1 cyMMHpYIOTCS IJIOIMIAAM CEYECHUS
CBSI3€H, CTaTMYECKHME MOMEHTHl ¥ MOMEHTHl HHEpPIUH (COOTBETCTBYIOIIME CYMMBI
o0o3HaueHbI B TabsmIe kak A, B u C).

Janee onpenensoTcs:

— OTCTOSIHUE HEUTpanbHON OCH IKBUBAJIEHTHOTO Opyca OT OCH CPaBHEHMSI, M:

A

— MOMCHT UHCPIHUU CCUYCHUA 6pyca OTHOCHUTCIIBHO HeﬁTpaHLHOﬁ oCH:

I=2~(C—B% )=2-(C —e-B).

[Tocne Hax0XIEHUS TOJOKEHHUST HEUTPATBLHON OCH BBIYHMCIISIETCS PACCTOSIHHE OT HEE J0
IIEHTpa TSHKECTU KaXIOH I-i CBsI3U M 3amoiHseTcs rpada 8
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tabn. 7.1. Ilpu 5TOM 3HaYeHUs Zj BHU3 OT HEUTPAJIbHON OCH MPUHUMAIOTCS

OTpULATCIIbHBIMHU.

I[aﬂee OIIPCACIIAOTCA (baKTI/I‘IeCKI/Ie MOMCHTBI COIIPOTHUBJICHUA, CM3

Wq)aK —100 - . W —100 -
T I dakr |
b d
Zy Zg
/1€ Zb U Zd — OTCTOSIHUS KpaHUX CBsi3el (IHUIIA U NAIyObl) OT HEUTPAIbHOM OCH, M.
Benuunna zg oTCUMTBIBAaETCS OT HEUTPAIBHON OCH IO TOUKU NE€PECEUEHHUs IIMPCTPEKa
¢ manyOHBIM CTpHHrepoM. st CynoB ¢ HaamanyOHBIMH HENPEPBIBHBIMHU IPOJIOJIBHBIMU

CBSI3IMH (HANpPHMEp, HEMPEPBIBHBIC MPOIOJIbHBIC KOMHUHICHI, TPOHKH U T.I.) BEIUYHMHA Zd
ompeaensercs mo Gopmyie

7 = 0,2yc )

B

I71€ Zc — OTCTOSIHME BEpPXHEH KPOMKHM HAANATyOHOUM CBSI3U OT HEUTpaIbHOM OCH, M; Y. —
TOPU30HTAIHOE OTCTOSIHUE OJIMKHEH K OOpTY TOUKM BEPXHEH KPOMKHHAIIATyOHOU CBS3H OT
JIT, m.

[Tocne onpeneneHus MOMEHTOB WHEPLUUHU U CONMPOTHBIICHUS CEUCHHS YIKBUBAICHTHOTO
Opyca mposepsitotcst ycioBus (7.5) — (7.7). Ilpy HEBBHINIOTHEHUHM 3TUX YCIOBUU CIEIyeT
CKOPPEKTHPOBAaTh pa3Mepbl MPOAOJIBHBIX CBs3eH, HambOoyiee CHIBHO BIUSIONIMX Ha
napaMeTpbl KBUBAJICHTHOTO Opyca (Hampumep, Ha TonmuHy HacTtuina BIT).

Jlanee BBIYHMCISIOTCS HANPSHKEHUS B POJOIBHBIX CBsI3sX Oi (rpader 9, 10
tabmn. 7.1):

rae M — pacyetHbiii m3rubaromuii MomeHT, KH'M; Zj — oTCTOsIHME -1 CBSI3U OTHEHTpATBHOI
ocH, M.

PacuerHbIit n3rudaronuit MOMEHT ONIPEIesIeTCs Il IBYX CIy4aeB:
— Tpu neperude CyaHa Ha BEpIIMHE BOJIHBI (HAMOOIBIINIT):

M = M SW + M W ,
— IpH nporude cyaHa Ha MO/I0IIBE BOJIHBI (HAMMEHBIIUH):

M =M gy+M., +MEg.
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7.5. NMpoBepka yCTOMYMBOCTHU CBSA3eM, UCMNbITLIBAIOLWMUX CKaTUe.
YTOo4HeHue pa3mepoB CBA3EN

HpOBepKe Ha yCTOfI‘-IPIBOCTb AOJDKHBI MOABEPraTrbCd BCC CBA3H, HCIBITBIBAIOIINC
3HAYUTENbHbIE CKUMAIOIIME WIM clBUrapomme Harpy3ku. OcoOeHHO 3To TpebGoBaHue
KacaeTrcs MpOAOJIBbHBIX HENpPEpHIBHBIX CBs3€il B CpeaHel dYacTH Kopiyca, Hauboiee
yIAJIEHHBIX OT HEWTpalbHOH Ocu monepeyHoro cedeHus cyaHa (cBsasu BII m nnuma), T.K.
IIOTEPSI UX YCTOMYMBOCTU MOKET BBI3BATh IIEPEJIOM BCETO KOPILyCa CyIHA.

YCTOHYMBOCTD MPOAOJILHOM CBSI3M  KOpIyca CYUTAETCS OOECIEUYEeHHOW, eciH
BBITOJIHAIOTCS CIECLYIOINE YCIOBHS:

|k0c| < Oxp -
(7.8)
Tc < TKp -

IZle G¢ U Tc — COOTBETCTBEHHO CKMMAIOIIME U KacaTellbHbIe HANPSHDKEHUS B CBSI3U,II0JyYECHHBIE
U3 pacyera SKBUBAJICHTHOro Opyca, Mma; Gyp U Txp — KpuTHUYECKUE Hanpsbkenus; K = 1,1 (ams
NPOJIOJIBHBIX 0aJIOK OCHOBHOTO Habopa), K = 1 (i mIacTHH ¥ MPOIOJIBHBIX 0aJOK PaMHOTO
Habopa) (1.6.5.2-).

Ha ycToliunBoCTh MO KacaTeJbHbIM HaNpsKEHUSM™ B MEPBYIO O4Yepeb MPOBEPSETCS
oOmmBKa Oopra B paiioHe IeHCTBMs HaMOOJbIIEH MepepesblBaroliell CHilbl (MIPUMEPHO Ha
PAcCTOSIHUU YETBEPTH JJIMHBI KOpPITyca Cy/iHa OT EPIEHAUKYISPOB).

Kputnyeckue HanpsokeHUsT BBIYMCISIOTCS 110 CleAyHIUM  (opMynam
(1.6.5.3):

Okp =05 mpu Oy <ReH /2,

Tkp=Ts TpH Ty <0,29ReH ,

R
th:ReH 0,58 -0,08 eH%) npu Ty > 0,29ReH ,
)

€ 05, To — BfIHGPOBBI HOPMAJIBHBIC U KaCaTCJIbHBIC HAIIPSAYKECHUA COOTBETCTBCHHO.
aﬁHCpOBO HOPMAJIbHOC HAIIPAKCHHUC IS INIACTHHBI MOKHO OHNPCACIUTHIIO

dbopmyre
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G4 = 0,185 n(s' ;zf)z ,

rae N = 4 npu cxaTuu BAOJb JAJIMHHOW CTOPOHBI IUIACTHHBI (IIPU IPOAOIBHON

(a 2
cucreMe Habopa), n=e- ‘ 4 E\| MIPY C)KaTUM BJIOJb KOPOTKOH CTOPOHBI

\b " a)

IUIACTUHBI (TIPH TOTEPEYHO# cucTeMe Habopa); s  — TOJIIMHA MJIACTHHBI, YMEHBIICHHAS Ha
KOPPO3UOHHBIH U3HOC AS, MM; 8, b — pa3meps! I1acTHHBI COOTBETCTBEHHO BJIOJb U IOMEPEK
CKaThs, M; € — KO3Q(UIIUCHT, YIUTHIBAIOIIUI TPO(GUIb MOAKPEIUISIONMX TUIACTUHY OaloK
OCHOBHOTO Habopa.

KoadduimeHT € npuHuMaeT cienyronye 3HaYeHus:

— & = 1,05 nns mIacTUHBI, MOAKPEIUICHHOW OaaKaMu IMOJIOCOBOTO IPO-
buns;

— &=1,1 npu noakperuieHnu 6aakaMu U3 MoJI0co0ynboa;

— &=1,21 npu nogxpemieHuu 6aJKaMy TaBPOBOTO WK CUMMETPUYHOIO
0JI0cO0YIH00BOTO MPOUIIS;

— &= 1,3 115l IIacTHHBI, MOJIKPEIUICHHON paMHbIM Habopom (1.6.5.5-).
DiIepoBO HaNpPsHKEHHE MPOAOJIEHON YCTOWYMBOCTH OAlIKU OTIPEEIISCTCSB BUC
(1.6.5.4-)

i
Gy =206——,
il

e | — MOMEHT MHEpIHH CEUeHHs C YJeTOM MPUCOEIMHEHHOTO MOSCKA U KOPPO- 3HOHHOTO
u3Hoca, cM*; f — momane ceyeHHs ¢ y4eToM MPHUCOEIMHEHHOTO TOSACKA U KOPPO3MOHHOTO
m3HOCa, cM2; | — mportet Gankm, M.

Jlns mpoBepku GOKOBOH yCTOMYMBOCTH 6aloOK ClefyeT MCHONb30BaTh TpeOOBaHME
(1.6.5.4.2) TlpaBun Peructpa®.

JIJ1g CTEHKH paMHOM Oanku 3iIepoBO HANPSLKEHUE ONIPENIETseTCs B BUE

s( s

Gy =7,83-10 l\h [
rae S, h — COOTBETCTBEHHO TOJNIIMHA U BHICOTA CTEHKH, MM.

Kputnueckue HampspkeHMsI BBIYHCIAIOTCS U1l HauOosiee OTBETCTBEHHBIX CBS3ed
SKBUBaNeHTHOro Opyca (Hactun BII, oOmuBka muuma, npogoibHble Oanku BII u nxuina,
HIMPCTPEK, BEPXHUM MOSC OOMIMBKU MPOAOJILHON MepedOpKH, HACTUI BTOPOTO THA M T.IL.).
[Tocne 3anecenust pesynbratoB B Tpady 11 Tabnm. 7.1 KpuTHUECKHE HANpPsHKEHUS
CPaBHMBAIOTCSI ¢ aOCONIIOTHBIMU 3HAYEHUSIMH CXKUMAIOUINX (OTPUIATENBHBIX) HaNpsKEHHH.
Ecnu ycnosus
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(7.8) He BBINOJHSIOTCS, CISAYeT U3MEHHTH Pa3Mephbl CCUCHHU COOTBETCTBYIOLIUX CBSI3CH U
clieaTh pacyeT SKBUBAJIEHTHOIO Opyca BO BTOpoM npubinmxkenuu [2; 9; 16].



