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Memooduueckue pexomenoayuu

I OBIIUE I1OJIOKEHUSA

Jannsle MeTtoaudeckue peKOMEHIAIMM UCHIOTH-
3yIOTCS A7 BBINONHEHUA U OGOPMIEHHA pacuera
JOIYCTUMBIX PpPEXXUMOB JABIDKEHHS CyIHA BO nHax’,
KOTOpBI INpefHa3HaueH A ONIpelclicHus, BLIOOpa u
OLICHKY 0€30MacHBIX PEXUMOB DKCIUTyaTallud CyAHA BO
JIbJax IpY aBTOHOMHOM IUIaBaHUK U NIPU ITTaBaHUU MOT
IpOBOAKOM JEIOKOIa B 3aBUCHUMOCTH OT paifoHa
SKCIUIyaTallud, JEAOBBIX YCIOBUH M TEXHHUYECKOTO
COCTOSHHA Cy/IHA.

Pacuer BeIMoNHAETCA KOMIIETEHTHOM OpraHu3alueH,
uMeronel mpu3HaHue PocCHHCKOTO MOPCKOTO pETHCTPa
CYHOXO/CTBA> Ha BBITOIHEHHE YIOMSIHYTBIX pabor.

Pacuet MOIeKHUT pacCMOTPEHHUIO B [ TaBHOM yTIpaB-
neHun Peructpa; MpH MOJOXHUTEIBHBIX PE3ylbTaTax
pPacCMOTpPEHHUS OCHOBHBIC BBIBOABI BKIIOYAIOTCA B
odopmmstemoe PeructpoM CBHIETENBCTBO O JOIMYCTH-
MBIX YCIIOBHAX JIEJOBOTO ITaBaHUA CYJHA.

II. CTEYKTYPA PACYETA
1 BBEJEHUE

B namHOM pasaene TpPUBOAATCS LEIM U 3aAaud
Pacuera.

2 OCHOBHBIE XAPAKTEPUCTHUKHA CY/JIHA

B naHHOM pasfene TPUBOAATCA OCHOBHBIE CBEJIE-
HHA O CYJHE:

Ha3BaHUE;

HOMep UMO;

THIT;

TOJl MOCTPOHKH;

(mar;

MOPT MPUTTHCKH;

KIacCH(pHUKAIIHOHHOE 00MIECTRO;

CHMBOJI KJIACCA;

JUTHHA HanOOJIbIIas;

JUTMHA pacdeTHas;

NIMPHHA;

BEICOTa OOpTa;

oca/ika HanboJIbIAL;

ocajika B baiacTe;

BOJIOM3MCTICHHC;

THIT SHEPTETHYCCKOH YCTaHOBKH;

MONIHOCTH Ha BaJly MaKCHMaJIbHas;

THIT JIBIKHTETLS;

B JaneHeimeM — Pacuer.
2B AanbHeinieM — Perucrp.

KOJIH4YCCTBO I‘peGHBIX BHHTOB,
CKOpPOCThL XOJa.

3 OCHOBHBIE ITOHATHUA U OIIPEJIEJIEHMS

JlaHHBIM pazfen ABISLETCS TUIIOBBIM, MPUBOJUTCH B
KaXXJIOM JOKYMECHTE H CONCPXKHUT OCHOBHEIC OIpe-
JieTIeHHs, UCIIONIb3yeMBbIe B Pacuere.

besomacHas CKOPOCTH — MaKCHMaiIbHas
JOIyCTHMas CKOPOCTh JBIDKEHMSA CyJHA B 3a/aHHBIX
JEJOBBIX YCIOBUAX, IIPU KOTOPOH Bo3aeHcTBUE J1bAa Ha
KOPIIyC CyAHAa HE IPHBOJUT K CEPHE3HBIM MOBPEX-
JICHUSAM.

bPeszomacHas Tommusa IbJga -
MaKCHMajbHasg JOIMyCcTHMas TOJIIMHA JbAa, NPH KOTO-
polt OTCYTCTIBYET OTpaHHYEHHE CKOPOCTU JIBHKCHUA
Cy/IHa, HCXOAS W3 YCIOBHSI IPOYHOCTH KOPIIYCHBIX
KOHCTPYKITHH.

MuuonumManbHasg OGe3omacHAaHd
JUCTAHIUSA — MHUHAMAIbHOE DPACCTOSHHE MEXIY
CYJHOM M HMAyIIUM BIIEPEIU JETOKOIOM HIHM APYTHM
CYJJHOM B COCTaBE KapaBaHa, paBHOE IIYTH TOPMOXKEHHS
Cy[Ha IPH €T0 SKCTPEHHON OCTaHOBKE B KaHaJe.

Cnno4YeHHOCTHh IBAOB — OTHOIIEHHE
IIOMIAAX JBAWH B 30HE, TAe OHH pachpeneiieHb
OTHOCUTENBHO PaBHOMEPHO, Kk oOmed miomaau 3Tod
30HBI, BBIP@KEHHOE B JCCATHIX JOIAX — Oammax (mo
JecaTubanpHON mKane).

CnnodyeHHHH# nenx — Apeidyrommuit iex cmo-
yeHHOCThIO 7/10 — 8/10 (7 — 8 6aimioB), cocTosmuit U3
JbAVH, GONBIIHHCTBO KOTOPBIX COIpHKAcaeTcs JpYT ¢
JpyTOM.

Paspexennsl#t nea — apelidyronmit nex crmo-
4yeHHOCTbI0 4/10 — 6/10 (4 — 6 GamoB), cocrosAnmit U3
JbJUH ¢ OONBINIMM YHCIOM pa3sBOUM; OONBIIMHCTBO
JBUH HE CONPHKACcAcTCH.

CxaTtue IhJa — YMCHBIICHHE PACCTOSHHA
MeXIy OTAEIbHBIMH JIBJHHAMH HOJ JEHCTBHEM BeTpa H
TeYeHHH, B PE3yNbTaTe 4Yer0 YBEIHYMBACTCA CIUIOYEH-
HOCTb W/WIIH IPOHCXOJMT CXatue Jpeidyromero ibaa
(ouieHHBaeTcd B 6aiax mo TpexOaTpHOU MIKAie).

JlenoBas NMPOYHOCTH KOHCTPYKIHH
OpH ydape O IeJ — NPEAeIbHO AOMyCTHMBIE
3Ha4YeHUsA NapaMeTpoB, ONPEJACIAIONIUX BHEINIHHE
YCIOBUA U PEXHM B3aUMOJICHCTBHS KOpIyca CyAHa €O
JIBJOM, KOTOPBIM COOTBETCTBYET 3aJJaHHOE JIOIYCTHMOE
COCTOAHHE KOHCTPYKIHH INpH HX (PaKTHIECKOM
TEXHHYECKOM COCTOSHHH.

CTpoHTenbHasds OPOUYHOCTH
KOHCTPYKOHH — KOMOWHamus 3HaYCHHH mapa-
METPOB JICTOBOM HArpy3KH, KOTOpOH COOTBETCTBYET
3a7laHHOE JOIMyCTHUMOE COCTOSHUE KOHCTPYKITHIA.

PakTHUueckas ODPOYHOCTH
KOHCTPYKIHH — KOMOWHAIUA 3HaueHUH
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TapaMeTpOB JISOBOM HAarpy3KH, KOTOPOH COOTBETCTBYET
3aJJaHHOE JIOITYCTUMOE COCTOSHHME KOHCTPYKIUM Ipu UX
(haKTUIECKOM TEXHHYECKOM COCTOSHUH (KOPPO3HOHHOM
U MEXaHHYeCKOM H3HOCaX OONIMBKH U KOPPO3IHOHHOM
H3HOCE 3JIEMEHTOB 0aloK Habopa).

JomyctTumMoe CcOCTOSLHUE
KOHCTPYKIO UMK — JONyCTUMBIH YpOBEHb HaIl-
PAOKEHHO-EPOPMUPOBAHHOTO COCTOSHUS DICMEHTOB
KOHCTpYKIU# (oOmmBkH, OGamok Habopa). Pasmuuaror
0e30macHOe U TPENETBHOE COCTOSHHE KOHCTPYKIIUH.
Bbezomacnoe cocTosiHEE COOTBETCTBYET YIPYTOH CTajauu
paGoThl KOHCTPYKIMH, KOIJja MaKCUMaJbHBIE HalpsKe-
HUSA B 3JIEMEHTaX KOHCTPYKIMH 1o ACHCTBUEM JIETOBOI
Harpy3KH HE MPEBHINIAIOT HOMHHAJIBHOTO Ipejeia
TeKy4ecTH MaTtepuaina. IIpenenbHbIM cUuTaeTca COCTOs-
HUE KOHCTPYKIUH, COOTBETCTBYIONEE JIOKaIbHOU
JIe0BOM Harpyske, NpPH KOTOPOM McUepIbIBaeTCS
Hecyllas CIOCOOHOCTh PAacCMAaTPUBAEMBIX 3JIEMEHTOB
KOHCTPYKIIUH (B paMKax TPHHATOH MOMETH Ompese-
JIEHUS TIPEACILHOTO COCTOSHHUSA).

4 JIEJIOBBIE YCJIOBHUA

JlaHHBIH pa3aen coAepKUT HHPOPMAITHIO O JIEIOBBIX
YCIOBUAX B IPENOTaracMbIX paloHaX HKCIUTyaTaldu
cyaHa. HMcxonnas uHbOpManus MoxkeT OBITH MONydeHa
Ha OCHOBAaHWM JaHHBIX MHOTOIETHHX HaOIIOAeHHIA,
0000IIEHHEIX B ariacax APKTHYECKOTO M aHTApKTHYeC-
KOTO Hay4HO-KCCIIEZ0BAaTENbCKoro uHCTuTyTa (AAHIN),
OTUECTHBIX MaTepHalaX pPeruoHaIbHEIX yIIpaBlIeHUH
I'mapomMeTeopoIoruuecko CIyx0Bl U pPeTHOHATBHBIX
¢umanos I[eHTpaIPHOTO MHCTHTYTa MOpckoro (uota
(ITHUUM®). Ilpu moabope OaHHBIX MHOTOJICTHHX
HaOTIONCHHY HEOOXOAMMO YYHTBIBATh, 4YTO OOJbIIAL
H3MEHYMBOCTE BCEX XapaKTePUCTUK COCTOSHHSA JIbJA
IOPUBOAUT K TOMY, YTO B OTAEIBHBIE TOABl YCIOBHSA
IUTaBaHUS CYN[ECTBEHHO OTIMYAIOTCA OT CPETHHUX
MHOTOJIETHHX IIOKa3aTelel.

5 PACYETHBIE 3KCILIYATAITMOHHBIE PEKNTMbI

B naHHOM paszene ykasaHBl IOJUIEXAIIME pac-
CMOTPEHHIO PacUETHBIE PEXUMBI B3aUMOJeHCTBUSA
KOpIlyca CyJHa €O JbAOM, & TaKX€ YCTaHOBIEHBI
HEOOXOTUMBIE ITapaMeTPhl PaCUETHBIX PEXKUMOB.

IIpunATHE pemIeHHs O BBIOOPE PACUETHBIX PEXUMOB
B3aUMOJICCTBUA KOPITyca CyHHA CO JIBJOM OCHOBBI-BAETCS
Ha aHaIM3e JaHHBIX IO JIEOBOM 0OCTaHOBKe B paloHax
BEPOSATHOH 3KCIUTyaTalu cymHa (cM. pasnen 4). Bwibop
COBOKYIIHOCTH DPAaCUETHBIX DPEKHUMOB B3aUMOICHCTBUA
KopITyca €O JBJOM OCYILECTBIICTCS Ha OCHOBE OIIBITa
SKCIUTyaTalldd CyIOB BO JbJaX. B mpolecce aKCIUTyaTaluu

Cy/tHA BO3MO)KHBI HOPMATBHBIE H 3KCTPEMATBLHBIE PEXUMBI
B3aHMOJICACTBUA KOPITyca CyIHa CO JIBIOM.

Ilpu HOPMAIBHOM PEXUME CYIOBOAUTEISL IION-
HOCTBI0 KOHTPOJIMPYET IIOBEICHHE CymHa BO IIhJax.
ITapameTphl pexuMa BBIOHPAIOTCA MM B COOTBETCTBHHU
¢ (akTuueckod IeZOBOM OOCTaHOBKOH H € y4eTOM
PECYPCOB IPOYHOCTU KOHCTPYKIIHH.

DKCTpeMaldbHBIE 3KCIUIYaTallMOHHBIE PEXKHMEL
BO3HHUKAIOT B TKEIOH JIenoBo# 0OCTaHOBKe, Korna
TepseTca KOHTPOIb HajJ TPAcKTOpHEH ABMKEHUA CyNHA.
K TakuM pexuMaM OTHOCATCH, NIPEXIE BCETO, BTOPUY-
Hble (OTpaKCHHBIE) yHaphl KOpIlyca CygHa O IPOYHbLIE
Jes0Bble 00pa30BaHUA.

Ilpu HOpMaTBbHOM HKCIUTyaTallH CyIHA BO3MOXKHEI
CIIEAYIONHE PEXHUMEL

HenmpepeBHOE JABHUXEHHE CYyIHa B
COTOMHBX JAbJax. DTOT PeXHM IJIaBaHUA
IpeJCTaBIAeT HauOOIbIIN HHTEpEC MPH ONEHKE JIEI0-
BOH XOJKOCTH. M3-32 OTHOCHTEIHFHO MAJBIX CKOPOCTEH
JBHJKEHHA CyJHa H TONMHH JIbJa HArpy3kd Ha
KOPITyCHBIE KOHCTPYKIUH OYAyT HECYIECTBEHHBIMH.

HenpeprHBHOE JABHXEHHE CyAHa B
6uTe X nbjax. Haumbomee pacmpocTpaHEHHBIH
PEXHM DBKCIUIyaTanud cyjgHa. CKOpPOCTh JBIDKCHHS
CyAlHa B TaKUX JICAOBBIX YCIOBHAX OIpEAeNieTcs
CIUIOYEHHOCTHIO JIBIUH. IIpH JBIKCHHH CyAHA C OTHO-
CHTENIFHO BBICOKOH CKOPOCTBIO BO3MOXHBI CHIIBHBIE
yAapsl 006 OTAENBHO IUTABAlOMINE JBAMHBI H KPOMKH
JIEAAHBIX MOJIEH.

JABuxeHune cyaHa B KaHale,
OpOTOXKEHHOM JefokonoM. CKOpoCTh CymHa
OpH JBHXEHHH B KaHaje olpeaenserci nubo
BO3MOXKHOCTAMH JIeIOKONa, JHO0 MPOYHOCTBIO KOpIyca
cynHa. HauGornee onacHbI ymapbl KOpITyca CylHa O KPOMKY
KaHana. FIHora cyaia He MOTYT JABUTaThCsA CaMOCTOATENBHO
B KaHaJle, IPOJIO’KEHHOM B TSDKEIIBIX JIbAAX, B 3TOM CIIy4dae
JIEOKOMBI GYKCHPYIOT Cyfa.

6 JOIIYCTUMBIE CKOPOCTH JIBHXKXEHWUS CYTHA

B maHHOM pasjene COAEPXKUTCA METOAUKA OLEHKU
IPOYHOCTH KOpIyca CyAHA AT PAcUCTHBIX PEXUMOB
B3aUMOJEHCTBUA KOpIIyca CO JBJOM IpH IUIaBaHUU
Cy[Ha BO JIJaX CaMOCTOATENBHO HJIM MOJ IPOBOAKOM
JEeAOKONa, a TakKe IPUBOAATCS MCXOMHBIE JaHHEIC,
HeoOXOMUMEIe I BBITONHEHUA Pacuera.

6.1 HeobxoguMble JaHHbIE /IS ONpPeIeIeHus] 10~
NyCTUMBIX 3HAYEHUIH CKOPOCTH CyIHA:

YCIIOBHSA 3aTrPy3Ku CynHa (B Tpy3y, B Oammacte);

XapaKTEPUCTHKU (POPMEI KopIlyca CylHa Ha YPOBHE
pacyeTHOM 0CaaKH B 0OIIEM CIyyae B HOCOBOM, CPEIAHEM
U KOPMOBOM paifoHax;

XapaKTePUCTUKH IThA:

THII JIBJa (JIBJMHA KOHEYHOI Macchl);
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Ipeser IPOYHOCTH JbJa Ha U3TH0;

Macca JIbIUHBI,

U3MEpUTENh JUHAMHYECKOM IPOYHOCTH Ihja Ha
pasapobienue;

Ipejen IPOYHOCTH JbJa Ha CMATHUE,

TIapaMeTphl PaCYCTHBIX PEKHMOB!

CKOPOCTh CyAHa Ha YHCTOH Boje (cmenuduka-
[HOHHAs);

pacueTHBIC 3HAa4YCHHs TOINIMHBI JIhJla U CKOPOCTH
IIPU yAape O Ief.

6.2 Merouka o1pe/ie/IeHHsl JOITYCTHMBIX 3HAYCHHI
CKOPOCTH /JBHJKCHHSl CYIHA B Pa3iMYHBIX JEIOBBIX
VCJIOBUSIX

OmnpeneneHre TOMYCTHMEIX 3HAYCHHH CKOPOCTH
JBIDKEHHSA CyJHa B pa3IMYHBIX JIEJOBBIX YCIOBHAX
OCHOBaHO Ha pacueTax JeJOoBOH H (akTHICCKOU
IPOYHOCTH KOpIyca cyAHa. MeToauka pacueToB
OCHOBaHA Ha COIOCTAaBICHHH (PaKTHUECKOH M JIETOBOH
IIPOYHOCTH.

dakTHveckad MNPOYHOCTh KOHCTPYKIIHH ompejie-
JIAeTcd BEIUYMHOM CyMMapHOH pacdeTHOH Je0BOM
Harpy3KHd, BBI3BIBAIOIIEH B PAcCMAaTPHBAEMBIX DJIEMEH-
TaX KOHCTPYKUHUI 3aflaHHOE MPEAEIIBHO JOMyCTUMOE
cocTosHHe. I[OCKONBKY JefoBas Harpys3ka HMeeT
JIOKAIBLHBIA XapaKTep, XapaKTepUCTHKON (haKTHISCKOH
IIPOYHOCTH ABIAETCA B OOIIEM CIydYae IOBEPXHOCTH.
Jna pacuera ucnois3yercs Gopmyma

p = p(bly), (6.2-1)
TOe p — HHTEHCHBHOCTD JIEJIOBON HATPY3KH;
b u I, — BBICOTA W JUIMHA 30HBI KOHTAKTa, COOTBETCTBEHHO.

Ilpu pacuere meqOBOM NPOYHOCTH I8 paloHOB
KOpIIyca, MOABEPKEHHBIX YAapHOMY B3aUMOAEHCTBHIO,
HMEIOIUX HEHYNIEeBble 3HAYCHMs YIVIOB HakiIoHa Oopra,
MOTYT HCIOJIB30BaThCS CIEAYIOMHE IOIOKEHUI U
3aBHCHMOCTH.

Jis cayuas HaknmoHHOTO GopTa (B’ — yroa HakiIoHa
GopTa K BepTHKaIH B TOYKE KOHTaKTa €O JBAOM) H
3aJaHHOM TEOMETPUH KPOMKHU IBAUHEI (3aJaHHOM
3HaYeHUU pajnyca CKPYIMICHHS, R) AIUHA 30HBI
KOHTaKTa ONpeeercs no GopMyre

I, = 1,6./2Rbsinp’ . (6.2-2)

B cBa3u ¢ 3TUM (akTHIECKad NPOYHOCTH 3aaeTCs
KpuBOll (pakTHYECKOH NPOYHOCTH, COOTBETCTBYIOMIEH
33JaHHOMY @pPEACIbHO IOMYyCTUMOMY COCTOSHHIO
KOHCTpYKIuH. JlaHHast KpHBas onpeaersieTcs o hopMyre

P = Pblo=c_tim), (6.2-3)

Ime © _lim — XapaKTEepPHUCTHKA 3aJlaHHOTO NPEACIbHO IOIyCTHMOTO
COCTOSTHHSA pacCMaTpUBACMOT'0 2JIEMEHTA KOHCTPYKITHH.

W3 »sTOrO ClEAyeT, 4YTO 3aJaHHOE IIPEASIBHO
JOIyCTUMOE COCTOSIHHE MOXKET OBITh JOCTUTHYTO IIPH
Pa3IMYHBIX COUETaHHAX p U b.

IIpeneasHO JOMYCTHMOE COCTOSHHE KOHCTPYKITHH
MOXET 3a7aBaThCs PA3IUYHBIMU CIOCOOAMU:

OrPaHUYUBACTCA YPOBEHb HAIPHKEHHOTO COCTOSHHA
JJICMCHTOB KOHCTPYKHHﬁZ Omax < Oallowable; Tmax S Tallowable
— 3TO 3HAYUT, YTO Opeamnonaraercad pabora KOHCTPYK-
IUM B yOpyrod cragiud (MaKkCHMajbHblE 3HAYECHHUS
HOPMAJIBHOTO O, H KACATENBHOTO Ty, HANPKEHHI
He MpPEeBBIMIAIOT JOMYCTHMBIC 3HAYCHHUSA Oglowaple U
tallowable);

OrpaHUYNBAETC HAHOOIBNIMHA OCTATOYHBIA IPOTHO
W Wyesiduar  (HOTycKaeTcs paboTa 3MEMEHTOB KOHCT-
PYKIMH B YIIPYTO-TUTACTHYECKOM COCTOSHHUH );

JOTyCKaeTcs NpeAeNbHOe COCTOSHHE, KOrIa Hcclle-
AyloTCcsa IIacTHYeckHe MeXaHusMsbl. IlapaMeTpsr
JIE0BOM Harpysku, oOycCIaBIHBAIONNE 3TH MEXaHH3MBI
paspylieHHs OIpPEAEIIOTCS YCIOBHEM IIPEACIEHON
NPOYHOCTH P = Pultimate (b)

Kpussle (akTHYeckod NPOYHOCTH MOTYT OBITH
MOCTPOCHBLI JUIA Pa3HYHBIX JIEMEHTOB KOHCTPYKIHH
(o6muBKM, NIMAaHTOYTOB, CTPHHIEPOB) NpH pacyeTax,
BBIIONHAEMBIX B YNPYToil cTaguu, MO NpeaeIsHOMY
COCTOAHHMIO U T.J. H3-3a HepaBHONPOUHOCTH pa3Idy-
HBIX 3JIEMEHTOB KOHCTPYKIMI HUX KPHUBEHIEC (haKTHICCKOI
NPOYHOCTH HE COBIAJAIOT.

B Pacuere ucmonbzyercsas KpuTepud Qubpooit
TEKy4eCTH:

OpH omlpeneaeHHH (aKTHUeCKkoH TpoyHOCTH Oarok
Habopa W KpuUTepUH OrpaHMYEHHBIX IUIACTHYCCKHX
JeopMaliuii, COOTBETCTBYIONHI YCIOBHOMY COCTOSHHIO
— JIBa INTACTHYECKHX IIapHHPA B OMOPHBIX CeYeHHAX Oamku
— HOJIOCKH;

OpHU onpefeneHut (pakTHIECKOH IPOYHOCTH OOIMB-
KH B MeCTax JIEJJOBOM Harpy3KH.

YKka3aHHBIA TIOAXOJ COOTBETCTBYET JOIYIICHHIO O
Majgol BEPOATHOCTH MOBPEXKACHUNH KOHCTPYKIIUH,
BOCIPHHUMAIOIUX JIEAOBYIO HAarpy3Ky HOJ JeHCTBHEM
HOPMaJIbHBIX JKCILTyaTallHOHHBIX Harpy3ok.

Onenka mapaMmeTpa CTPOUTEIBHOH NPOYHOCTH
OOIIMBKY BBIONHSETCA TO (hopMyIIe

P = Roys'*/(18,4a)%, (6.2-4)

e s’ — ¢QaxTHUeckas TONI[HHA OOIIMBKH B paloHe JIem0BOit
Harpys3KH{ M0 pesyisTaTaM Je(eKTaruy;
R, — upepen Texyuectu cranm;
@ — paccTosiHue Mexay GankaMy OCHOBHOTO HaGopa, M3MepeH-
HOe 10 OOIIHBKe.

ITapaMetps! pakTHUEeCKOH TPOYHOCTH Ganok Habopa
OIIPENIETLIOTCS TI0 (hopMyTIe

P = min{py; pat, (62-5)

e pyr = adb/D)/b v py = gn(b/)/b;
b — pacueTHOE 3HaUEHHE BEICOTHI 30HBI KOHTAKTa KOPITyCa CyIHa
€O JIBIOM;
I'— pacuerHsil nposer Gaiku OCHOBHOTO Habopa,
ardb/Ty u qp(b/l) — pacueTHBIE TIOTOHHBIE HATPY3KH.
J1a ompemencHus NMOTOHHBIX HArpy3ok g, b/) u

gn(b/l) memonesyrotes cremyronme (OPMYIIBL:
DAb/D) = koRee W Nrdb/N)all;

aM(b/) = ktRepf TkN(b/Dal,

(6.2-6)

(6.2-7)
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. . P P
rae ks U k; — ko3¢ durmentn JIONYCTHMBIX 3HAUEHHH HODMAILHOTO W P, = min [_L’ . —L_ ], (6.2-9)
KacaTe/IbHOTrO HanpspkeHuH. (k; = 1,0 u &k, = 0,57); sinf’ > cosf

W. u f — 3HaueHHs MOMEHTAa COTPOTHBJEHHS H TUIOMAJM CEYESHHS
CTeHKH OaJIki 3a BbIMETOM A00ABOK Ha HMX (PaKTHUECKHI
H3HOC, COOTBETCTBEHHO;

kadb/ly = My/[qudb/Dal]l v kp(b/ly = N gn(b/l) — xodddpunments:
pacyeTHOro H3rubaromero MoMeHTa, M, 1 nepepesblBaroLleH
CHJIBL, N

3HaueHHs ko3 GUIHEHTOB paCYCTHOTO H3THbaloIIe-
ro MOMEHTa U Mepepe3bIBaloNIeH CHIIBl  ONPENeNIIoTCs
Ha OCHOBaHMHU pacyueTa KOHCTPYKLUH B YNpyroi crajuu
OpH CTEpXKHEBOH uAeanuzauuu. [ng ompeneneHus
JAHHBIX KO3((PHUIHUEHTOB MOTYT OBbITH HCIOJIB30BAHBI
dopMmyrsl, conepkanmeca B [IpaBunax kiaccuuKanum
U TIOCTPOUKU MOpPCKUX cyaoB Perucrpa 1995 r

HUrtoropas kpuBas (pakTHUECKOH MPOYHOCTH JODKHA
OBITH IIPENICTABICHA B BHJAC OTHOAIONUX KPUBBIX JUIS
obmuBKkY u Habopa.

JlenoBas NPOYHOCTH KOHCTPYKIUH ONpeaeaeTcs
IPEEeIbHO JOIMYCTUMBIMH 3HAUYECHHUSMH MNapaMeTpoB,
ONPEAEIAIOIMX BHEIIHUE YCIOBHUSA M PEXUM B3aUMO-
JeHCTBUA KOPITyca Cy[HA CO JIbIOM, KOTOPEIM COOTBETCTBYET
3a/JaHHOE TPEAETBHO JOMYCTUMOE HAIPsSKEHHO-Iedop-
MHUpPOBaHHOE COCTOSHHUE 3IEMEHTOB KOHCTPYKIHUH ¢
y4eTOM HX (DAKTHYECKOTO TEXHHYECKOTO COCTOSHUA. B
pamMKax MOJIENH YapHOTO B3aUMOJCHCTBHSA KOPITyca Cy/THA
CO JIHZIOM B Ka4eCTBE BHENTHUX TAPAMETPOB TIPUHHUMAIOTCS:

CKOPOCTh TOCTYNATEIRHOTO JBIKEHHUS CYJIHA BO
Ipaax Vo,

TONIIHHA JIETHOTO MOKpOBa H;

TpesieN TPOYHOCTH Jbjia Ha M3rUb G

YCIOBHBIH HM3MEPHUTENb d,, XapaKTepU3YIONIUi
JUHAMUYECKYIO TPOYHOCTD JIbJa PU Pa3apoOIcHUH.

Ilpu >TOM KaXI0M TOUKe KPUBOH (pakTHUeCKOH
IpouHOCTH (p, b, [5) COOTBETCTBYET OMpe/eICHHAS
KoMOUHanus (COBOKYIHOCTh) BHEIIHHX MapaMeTpOB
(Vo, I{, Gy ap).

ITpu 3a7aHHBIX 3HAUCHUAX MHTEHCHBHOCTH JIEIOBOM
HAarpy3kd p U BBICOTHl pPACIpPEAEICHUS JIETOBOU
Harpy3ku b CyMMapHOe KOHTAKTHOE YCHIME MOXKHO
IPEICTaBUTh B CIEAYIOMIEM BHJE:

Poum = 1,216pb**(2R)*(sinp") %, (6.2-8)

rIe R — paauyc CKpyDIEHHS KPOMKH IUIaBAIOIIeH JIBAHHBL (JIEASHOTO
[I0JIST), XapaKTepU3yIOUIUH ee TeOMETPHIO B 30HE CHJIOBOTO
KOHTaKTa KOpIlyca CyfHa CO JIbJIOM;

f'#0 — yron HakinoHa K BEPTHKAJAH NINAHTOyTa Ha YpOBHE
BaTepJIMHUM, COOTBETCTBYIOLUEH pacueTHOM Ocajike CY/IHA,
B paccMaTpHBacMOM CEYEHHH IO €To JUIMHE.

PazpymieHue JeASHOTO MOKPOBa MOXET MPOU3OUTH
WIKM BcleACTBHE M3ruba MpH AEHCTBUH BEPTUKAIHLHOM
COCTaBJLAIONIEH CyMMapHOTO KOHTAKTHOTO YCHITHS, HIIH B
pe3yabraTe NOTepH YCTOMYHMBOCTH MpPHU JEHCTBHH €r0
TOPU3OHTAIFHON COCTaBILIOMICH, NpUYEM peaau3alus
MEXaHW3Ma MOTEPH YCTOMYMBOCTH HaOmiogaercs, B
OCHOBHOM, JUI POBHBIX JIBIOB HEOOIBINON TOMIIUHBI U
JUISL TBJI0B, HAXOJANIMXCSA B KOHTAKTE C BEPTHKAIbHBIM
WK OJIU3KHUM K HeMy OopToM:

rie P; — npHuBe/eHHAs K HANPaBIICHUIO y/iapa HarpysKa, paspyar-
mast JIeJITHOH OKPOB;
Pp= meH2 — Harpy3Ka, BEBBIBAOIIAS Pa3pYINCHUE JICASTHOTO MOKPOBa
B pe3yisTare uirnba;
P, = 4,23‘{/1},; gD} — marpyska, BHI3HIBAIONIAS Pa3PYIICHHE JIESHOTO
TIOKPOBA B PE3YIIBTATE NOTEPH YCTOHIUBOCTH;
m — Ge3pa3MepHbIii  kKod(pHIHEHT, XapaKTepU3yIONMH HECYIIyIo
CIIOCOOHOCTD JIE/ISTHOTO TIOKPOBa TIPH H3THOE;
G —— Hpe/ieN IPOYHOCTH JIbJia HA U3THO;
H — Ttommmna nefsHoro nokposa;
Ps — PacyeTHas IIOTHOCTH MOPCKOH BOJIBL
g — YCKOpeHHE CBOOOIHOTO IIa/ICHHS;
D, = E,H}/(1—p2)/12 — nwmBpHueckas >KeCTKOCTb JIeISHOM
IUIACTHHEL,
FE, — Moayiis HOpMaJILHOH YIIPYTOCTH JIbJIa;
W, — KoahdupenT monepedHo# AedopManin JIbia.

TonmmHy JIeASHOTO MOKPOBa /1, COOTBETCTBYIOLIYIO
KOHKPETHOH TOYKE KPUBOH CTPOHMTEILHOH INPOYHOCTH
(p, b), MOXHO OTIPEAEITUTH, IPUPABHUBAS NIPUBEIECHHYIO
K HaOpaBICHHUIO YyjAapa Harpysky, pa3pylIalomylo
JEIAHOU MOKPOB, K CYMMapHOMY KOHTaKTHOMY YCHJIHIO
(P d = P sum)'

Ecnu paspymenue JeAsSHOro NoKpoBa IPOHCXOIUT B
pesyabTate u3ruba, TO ypaBHEHHME ML pacyera ero
TOJIIIMHBI IPUHUMAET CIETYIOMMUN BUI:

Gsz _ 1,216pb¥2(2 R)1/2(sin|3’)3’2.
m

3HauCHHUE MpeNeNa MPOYHOCTH JIbJia Ha U3TUO G UK
3a7aeTcsi B KadecTBe (PUKCHPOBAHHOM BETUYHHBEI B
00IIeM MacCHBE MCXOHBIX JaHHBIX, HIIH ONPEICIICTCA
HEIIOCPEACTBEHHO B IMPOILIECCE PacdeTa B 3aBUCHMOCTH
OT TOJIIMHEI JIEASHOTO MOKpoBa H. ¢ y4ETOM CE€30HHOTO
IEpHONa €ro0 HaBHralyu 1o gopmynam (6.3-2) — (6.3-4).

Ecnu paspymeHue Jeas1H0ro MOKpoBa IPOUCXOUT B
pe3yrbTaTe MOTEepU YCTOWYHBOCTH, TO JUIA pacdeTra €ro
TomUUHE! H ucnomb3yeTcs GpopMyna

(6.2-10)

H9/4 _ 1,216pb3/2(2R)1/Z(Si]lﬂ’)UzCOSB’

23 "\/"Bg(lz(lE )

3HauCHUA XAPAKTEPUCTUK YIPYTHX CBOWCTB JICASTHOTO
nokpoBa FE, U |, 33al0TCA B KAYECTBE (PMKCHPOBAHHBIX
BEJIUYMH B OOIIEM MAaCCHBE HCXOMHBIX JIAHHBIX.

CKopocTh OCTYTIATEIIFHOTO JIBIDKCHAA CY/IHA BO JIBJIaX
B HalpaBICHAW IPOAOILHONM TOPH30HTAILHOU ocH ¥,
COOTBETCTBYIONIad KOHKPETHOM TOYKE KPHBOM CIpOH-
TENLHOM TIPOYHOCTH (p, b), ompeemsercd mo Gpopmyrie

y = % _ %[0,969(172)1/2(]?2)5/4(2_‘52 1/4 9

G )

(6.2-11)

(6.2-12)

e Wy = Vol — npuBesieHHas K HANPaBIEHUIO YIapa CKOPOCTH JIBH-
JKEHUSI Cy[JHA BO JIHJIaX, COOTBETCTBYION[as HadaJbHOMY
MOMEHTY KOHTAaKTa KOpITyca ¢ KPOMKOH JIEJSIHOTO IIOKpOBa;
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L — 6e3pasmepHbIii k0dp(OHUIHEHT NPHBENCHHS CKOPOCTH JBH-
KEHHs CyJHa;

A — MaccoBoe BOJIOM3MEIEHHE CY/IHA;

F,= L13/24Fp’; F= CVS(cosp)~ Vo(sin) "4 F, =712

Fij= C"(cosp’) " "(sinp’) "> — 6Gespasmepusie (yHKIEE
BIEsHUS (OPMBI KOpIyca CyAHA B PacdeTHOW Touke yjapa
Ha 3HAYeHHS IIapaMeTPOB JISIOBOH HATPY3KH p H b;

C = Cy(1+CyC,/Cy) — 6GespasmepHBIi k03hOHIEHT PHBENSHAS K
HAIpaBJIeHHIO yJapa MacChl CHCTEMBl «CYAHO — JIESHOH
HIOKPOB»;

C; u C, — xo>pOHIHSHTEl IPUBEICHHS MAacChl CyIHA M MAacChl
JIe/ISTHOTO [IOKPOBA;

Cypr = A/M,;, — OTHOCHTEIIBHAS Macca JeSHOTO IIOKPOBa;

‘M, — Macca JIeSTHOTO IIOKPOBa;

Joky = 1,238K"4(1 — K™Y w fi(k) = (1 —K"™*)"® — Gespasmepnsbie
GYHKIHH BIHSHHS pPaspyMIeHHs JICASHOTO IOKPOBa B
pacueTHOH TOUKe yJapa Ha 3HAYEHHs [apaMeTpOB JIEI0BOM
HArpy3ku p u b;

k — 6e3pa3MepHBIH mapaMeTp, NpeAcTaBILIONMil coGoit
OTHOIICHHE CKOpPOCTeH BHeIpeHHsS OopTa CyaHa B Jed B
MOMEHT paspyIIeHHs JeJIHOTO IIOKpOBa M B HAYaIbHBIH
MOMEHT KOHTaKTa KOpITyca ¢ ero KPOMKOi.

IIpu mocnea0BaTeIbHOM ONPEICICHHH COBOKYIIHOC-
TH TApaMeTpoB nenoBolt mpounoctu (Vo, H, 65 ap) Ama
KOHKPETHOH TOYKH KPHBOH CTPOUTENHHOM IPOYHOCTH
(p, b) 6e3pasMmepHBI apaMeTp k paccMaTpUBaeTCs Kak
BHYTPEHHHH IapaMeTp, IOCPEACTBOM KOTOPOTO
YCTAHABJIMBACTCS B3aUMOCBA3b MEXAY (aKTHYSCKUMH
XapaKTepUCTUKAMH IPOYHOCTH KOHCTPYKIUH Kopmyca U
VKa3aHHBIMH BBINIC BHEIIHUMHU NapaMeTpaMu. Pacuer-
HOE 3Ha4YeHHE IapaMerpa k ompeneniercs no gopmyne

4 = 1’668(F€)35/48(Fl;7)—65/96(2_AR2 —5/96 y

1
X (j;,(k S8 () — 65796 )

(6.2-13)

3HadeHUE YCIOBHOTO H3MEPUTENA JAHAMHYECKOU
NPOYHOCTH JIbJa IIpH pa3apobIeHUH a, WIH 3a1acTcs B
KagecTBe (PUKCHPOBAHHOW BEIMYHHBI B 00ILIIEM MacCHBE
HCXOJTHBIX JJAHHBIX, WIH ONPECIACTCA HEMOCPEACTBEHHO B
TpoIiecce pacdeTa B 3aBUCHMOCTH OT TOJIIUHBI JIEASHOTO
TOKpoBa /1 ¢ y4eToM MPOYHOCTH KOPITyca CyAHa H CE30H-
HOTO MEPHOJIa HAaBUTAITMH TI0 (hopMyTiaM (6.3-2) — (6.3-4).

Ilpy moOBIX KOMOMHAIMAX BHEIUHHX IapaMeTpoB
(Vo, H, o5 a,), KOTOPHIE YAOBJIETBOPAIOT YCIOBUAM
6.2-10 — 6.2-13, B paccMaTpHUBaeMBIX 3JIEMEHTaX
KOHCTPYKIIUA BO3HHKAET 3aJaHHOE MpEAeibHO JOMycC-
TUMOE HANPKEHHO-IS(OPMHPOBAHHOE COCTOAHHE.

Kaxnpiii palioH B MecTax JI€AOBOH Harpysku
XapaKkTepH3yeTcss COOCTBCHHBIMH [apaMeTpaMH JIeJo-
BOH IPOYHOCTH BCIEACTBHE HU3MEHEHHA CTPOHTENbHOM
NpPOYHOCTH U (POPMEI KOpITyca Cy[HA MO JUIHHE HOCOBOM
okoHewynoctd. llpu a, = const u G, = const JenoBas
OPOYHOCTh ONpEAeHACTCS KPHBOH MOMYCTHUMBIX
ckopocTeit Vo(H). Ilpu ymameHHH OT HOCOBOI
OKOHEYHOCTH K paloHy Hepexofia B LHIHHAPHYECKYIO

BCTaBKY kpuBasd FVy(H) cMmemaeTcs B 30HY MEHBIIHX
TOJIUHH JIBJa U GONBIINX CKOpOCTeH.

JIBUrasch BO JIbJaX, CYHO MOXKET YAApUThCA O Ila-
BAIOLIYI0 JBAUHY HIIH O JISJIHOE MoJe 0OBIM paiioHOM
HOCOBOH OKOHEYHOCTH. JomycTHMBIE 3HAYEHHSA CKOPOC-
TH U TOJIIMHBI JIbJa IJIS CyAHA ONpPENEIAIOTCS ABYMS
XapakTepHbIMH JUHUAMH H = Hy; u Vo = Vi u
oru6arolUMi KpUBBIME Vo(H), NMOCTPOEHHBIMH JUIA
HECKONIBKUX CedeHUIl kopIyca cyaHa.

Kpusble OOMyCTHMBIX 3Ha4YeHHH CKOPOCTH per-
JaMEHTHPYIOT IOMYCTHMBIC PEXHMBI 3KCIUTyaTal[i{
CyIHa B JIEIOBBIX YCJIOBHSX.

B ciyuae HanuuMs BepTHKAIBHBIX GOPTOB B palioHe
HOCOBOTO 3a0CTPEHMsA, UTO XapaKTepHO AIA CYIOB C
6ynp60BbIMH 00BOJIAMH, pacyeT JOMYCTHMBIX 3HAYCHUH
CKOPOCTH JOJDKEH BBIMONHATHCS IO METOMHKE, COITIACcO-
BaHHOU c Peructpom.

6.3 Hcxognble JaHHBIC JIS1 pacyeTa JONyCTHMBIX
3HAYeHHil CKOPOCTH JBHKEHMSI CYTHA BO JIbIaX

Jna pacueToB nen0BOM MPOYHOCTH HEOOXOMHUMBI
clenylolye JaHHbIE:

obmine cBeneHUsA o popMe KopIyca CyIHa B palloHe
€r0 KOHTAaKTa CO JBJOM (JZaHHBIE TEOPETHYECKOTO
yepreKa);

3HAYEHHSA NMapaMeTPOB, XapaKTEePH3YIONHUX BHEIIHHE
YCIIOBHA:

OTHOCHTENbHAsA Macca JIbJIUH;

mapaMeTphl TeOMETPUH KPOMKH JIEASHOTO IOJA
(Tu1aBaromie THAWHBI) B 30HE KOHTAaKTa KOpIyca CYIHa
€O JIBJIOM;

npenen HPOYHOCTH JbJa Ha M3rM6 M 3HaueHHe
xodddunueaTa B hopMyne 1A ompeneseHHs Hecylen
CIOCOOHOCTH JIEASHOTO NMOKPOBA;

YCIOBHBIA HapaMeTp MPOYHOCTH JIbJia Ha pa3mpo0-
JICHHE — H3MEPHTENh JUHAMHYECKOH MPOYHOCTH JIbIA;

JaHHBIE (pakTHYeCKOH NPOYHOCTH KOHCTPYKIHii
xopiyca cynHa (o6muBku U Ganok HabGopa) B paiioHe
B3aMMOJICHCTBHA CO JIbIOM, HpENCTaBICHHBIE B BUIE
KPUBBIX (pakTHIeCKOU MPOYHOCTH.

Obmue cBeneHua o GpopMe kopryca cyiHa B palioHe
€ro KOHTAaKTa CO JIbAOM MpeACTaBIAIOTCA B BUAe Tabnun
H IpaMIECCKHX 3aBHCHUMOCTEH, ONPEASIAIOMNX 3Have-
HHUs YIIOB HaKIOHA BaTepilHHUM U mmaHroyta x JIII B
HECKOJILKHX CEYCHUAX MO JUIMHE cymHa (Tabm. 6.3-1,
puc. 6.3-1 u 6.3-2).

Jia TpaHCHOPTHBIX CyNOB Takas HHpopMaius
TPEJICTABIICTCA TOJBKO 11 palloHa HOCOBOTO 3a0CTpe-
HHSL

B obmeM ciyyae MOMKHBI GBITH PacCMOTPEHBI TPU
Clydas 3arpy3KH CymHa, pa3iHYaloldecs 3HaUYCHHEM
pacyeTHOM OCaKu:

B IIOJIHOM TPY3Y;

B Oayntacte;

IPOMEKYTOUHOE COCTOSHHE 3arpy3KH.
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TaGnuma 6.3-1
ITapameTps! dopMbI KOpIIyca CyAHA B paiioHe HOCOBOIO 320CTPEHHS HA YPOBHE BATEPJUHHH,
COOTBETCTBYIOIIIeH pacueTHOIl ocafKe CymHA

Xy — OTCTOSHHE PacCMaTpHBAEMOIO pacueTHOTO CeYeHMS OT Mujenb-manroyta (M), M;
Xgm — OTCTOSHHE PacCMaTPHBAEMOTO PAacYeTHOTO CEYeHHs 0T HOocoBoro nepnenmukyripa (HII), m;
Vanx — MOJOBHMHA IIHPHHLI BAaTEPIMHHH, COOTBETCTBYIONISH pacueTHOH ocajke cyAHa d, B pacCMaTpHBaeMOM PAcieTHOM CEUSHHUH, M;
¢, — YTOJI HaKJIOHA BaTepIIMHUM, COOTBETCTBYIOIIEH pacueTHOH ocajike cyaHa d, K AuaMeTpanbHoil wiockoctu (I} B paccmarpuBaemMom
PacueTHOM CEUYCHHUH, TPajl.;
[} — yron HakJIOHaA IMIAHTOYTa K JHaMeTpaabHON IiockocTH (/1) B paccMaTpHBaeMOM PACUETHOM CEYEHHMH HA YPOBHE BaTepJIHHHH,
COOTBETCTBYIOIEH pacueTHOH ocajike cyaHa d, Tpaj.;
[’ — yrox HakIOHA IIMAHTOYTa K BEPTHKATH B PACCMATPHUBAEMOM PACUETHOM CEYEHHM HA YPOBHE BATEPIMHHUH, COOTBETCTBYIONIEH pacueTHOl
ocajike cymHa d, Tpaj.;
B, = arctg[coso x tgf].

d= M
Ly, =
AL =

Ne Teop. mmanToyTa Xpey M Xem, M Xar/Lpp Ve M o, Tpaj. B, rpan. B1, Tpam.
6
51722
5
4172
4
312
3
2172
2
112
1
1/2
0 (HII)

p

| 2pa0. |
L 26

\
151

—

-

X |_A :
L~ r2
T T T T T T T T T T e e e e e+

44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 4 12 10 8 6 4 2 0

| =0— ALPHA —o— BETA

Puc. 6.3-1 I'padurieckoe oToGpaskenne pacnpeneaeHus YIIOB HakJIOHA BaTepInHUH
U IIIaHTOYTOB II0 JUIMHE palioHa HOCOBOTO 3a0CTPEHHUS CyJIHA
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86

2pao.

\

Xy M

[-o—ALPHA ——BET4 ]

Puc. 6.3-2 I'padpuueckoe oTobpaxkeHre paclpe/eIeHus YIIOB HAKJIOHA BATEPIMHUY U LIAHTOyTOB [0 BCEH JUIMHE CyAHA

3HaueHUA NAapaMeTPOB, XapaKTEPU3YIOMUX BHEII-
HUE YCIOBHA, NPHHHMAIOTCA B COOTBETCTBHUU CO
CIIEAYIOIMMH PEKOMEHIAIUAMH:

T€OMETpUA KPOMKH JIEIIHOTO Mo (TuraBaromied
TIbIUHEI) B 30HE KOHTaKTa KOpITyca CyAHa CO IIbIOM
OTIpeeNAeTCA PaIuyCOM CKPYITIEHHSA KPOMKH JIBJUHEI R,
KOTOPHII IPHHUMAETCS PaBHBIM 25 M;

A

OTHOCHTEIbHAs Macca JbIUHEI CM = s Mpe —

Ice
Macca ITBIUHBL, A — Macca CymHa) OIpeaerieTcsa IpU
JOTYIICHUH, YTO JIBIMHA B IUTaHe UMeeT GopMy Kpyra
JMAMETPOM d., TOTIIMEY H U IUIOTHOCTS P = 0,90 .

Mlce = 0;257Td%cer1ce = 09707d%ceH7 (6‘3'1)

3HAYCHHUE AUAMETpa IbIUHBI IPHUHUMAETCS PABHEIM
€ XapaKTepHOMY pa3sMepy B COOTBETCTBHM C IIPHHSA-
TBIMH TPaIallisAMH XapaKTEPUCTHKU OUTOTO Jbja:

OOJIOMKH IIeIHBIX IONeH — JIBAUHEL Pa3MEpoM
100 — 500 m;

KPYIHOOUTBI el — JBAMHBEL pasMepoM 20 —
100 M;

MEIKOOUTBIA e — IBAUHEL pasMepoM 2 — 20 M;

KyCKH JbJa (TepTBIH JIEJ) — IBAUHBL PasMepoM
05—2wm

IIpenen npoYHOCTH b2 Ha U3THO, G M U3MEPUTETH
JUHAMHYECKOM MPOYHOCTH IbJa Ha pasapolreHue, a,
OTIPEEeTAIOTCA IO CISAYIOIHUM (BopMynaMm:

oy= 0,25k,0(H) Mlla; (6.3-2)

a, = 100k,p(H) (6.3-3)

wow o) = (2% + || (5 1); Ho =07, 634)
(1] (4]

tae k, = 0,8 m1s 0OCeHHETO mepHo/ia HaBHTAIHH;
k, = 1,2 ju1s 3MMHe-BeCEHHETO IepHO/ia HaBHTAL{HH.

3nauenue OespasmepHoro koddpdHUHEHTa m B
dopmyne ams ompenercHus HecymeH crnocoGHOCTH
aengHoro nokposa (6.2-9) u zaBucumoctu (6.2-10) B
COOTBETCTBHH C CYMIECTBYIONIMMH PEKOMEHAAUAMU
MOXKET M3MEHATHCH B JOBOIBHO IIMPOKOM JHAma3oHe,
OTPaHUYCHHOM CIEAYIONIMMU HKCTPEMAaTbHBIMU
sHaueHuaMH: 0,52 <m<1,33. B kauecTBe pacyeTHOTrO
3HaueHUs Kod(ouIMenTa m crHeayeT HNPHHUMATH €ro
Haubomslee 3HaueHue (m = 1,33).

Br160p pacdeTHOTO pexkuMa B3aHMOJCHCTBUS KOp-
Iyca CymHa co JIBIOM (Habopa pexxumoB) (Tabi. 6.3-2)
IIPOU3BOJUTCA B COOTBETCTBHH C PEKOMEHIAIlUAMHU
pasmenoB 4 u 5.

JanHple 0 (akTUUECKOHW MPOYHOCTH KOHCTPYKIIHH
kopnyca (oO6muBKM M Oamok Habopa) B paifoHe
B3aUMOZACHCTBUA CYIHA CO JIBJOM MPEJACTABIAIOTCA B
Buge Tabmun (tabm. 6.3-3 — 6.3-6) u rpaduxon
(puc. 6.3-3), ompeaeNAIONMX HM3MEHEHHE IOTOHHOM
Harpy3Kd H/WIM MaKCHMAaILHOTO JaBICHHA B 30HE
KOHTaKTa B 3aBHCHMOCTH OT BBICOTHI 30HBI KOHTaKTa
q(b) wmu p(b). IlpenensHOe (MaKCHMATbHOE) 3HAUCHHE
BBICOTHI 30HBI KOHTaKTa 3aBHCHT OT OCOOEHHOCTH
KOHCTPYKIIMM U IPUHUMAETCS TaKUM 00pa3oM, YTOOBI
IATHO HPIJIOXKEHUS HATPY3KU HE BBIXOAUIO 33 OMOPHEIH
KOHTYp (T.e. HE IepeceKano maiayosl U miaThopMsl).
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Tabnuma 6.3-2
TlapamMeTpbl BHEIMIHHUX YCIOBHI

M,; — pacueTHas Macca JIbJUHBL, T,
Cyr = AIM, — oTHOCHTENbHAS Macca JIbIHHEL
R — paguyc cxpymieHns KpoMKH JIb/Ia, XapaKTepH3YIONHi TeOMETPHIO KPOMKH JIGITHOTO MOJISL/TUIABAloILeil JILAUHBI B 30HE KOHTAKTa CyAHA
CO JIBJIOM, M;
m — YCJIOBHBI KO3h(HIMEHT, XapaKTepH3yIOWil HECYTIYIO CIIOCOGHOCTH JIGITHOTO TIOKPOBa,;
Oy — Mpefen MPOYHOCTH JIbia Ha HBTHO, T/Mz;

a, — YCIOBHBIM Ge3pasMepHBIH Tapamerp (H3MEpPHTENh), XapakKTepu3yIo|il IMHAMIMEeCKyIo IPOYHOCTH JIbJAa MPH pazapoGIeHHH.

A= T

Ne pacu. BapuaHTa 1 2 3 4

Tum JrefsTHOTO ITOKPOBa

M,, T

CM :A/I‘[]I

R M

m

oy /M2

dp

Ta6nuua 63-3
PacueTHble 3HaUeHHs] TapaMeTpoB GaKTHYeCKOH MPOYHOCTH OGIIHBKH (IBA MIACTHYECKHX MIAPHHPA)

4

s'=..MM; Rz = .. Mlla

b, M

p(b), xlla

Ta6nuua 63-4
PacuerHble 3HAYEHNS TapaMeTpPoB (PaKTHYeCKOH IPOYHOCTH OAJOK OCHOBHOTO HaGopa (caBur)

£ = .. eM% R = ... MIla, a= ..M l=.. M

b/ 0,1 0,2 0.8
kan(b/T)

b M

pb/), klla
q{b/1), xH/™m

Tabnuma 6.3-5
PacuerHble 3HAYEHNS NIAPAMETPOB (PaKTHYECKOH NPOYHOCTH 0aJ0K 0CHOBHOrO Habopa (u3rub)

W= .. cM; Ry = ... Mlla; a= ..M [=.. M

b/l 0,1 0,2 0,8
kydb/T)

b, M

p(b/h), xlla
q(b/), xH/™m
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B HAYaJe CPOKA IKCIIYATAlMH = = B KOHIXe CPOKa 3IKCIINYATAUHKR I

Puc. 6.3-3 Kpusas crpouTensHoii B (hakTHUECKO#H

NPOYHOCTH GaIOK OCHOBHOTO Habopa (u3rué)

Ta6nuua 6.3-6

PacyeTHble 3HAUEHNS NApPaMeTPOB (PaKTHUECKOI MPOYHOCTH KOHCTPYKIHI KOpPIyca W MapaMeTpbl orudaioileii Kpusoii B paiioHe: .........

S= M= oMy W= oM Ryg=. Mg a=..M[=..M
b/l
Tun xpusoit pu(d/]), xlla
(axTHuecKoi
MPOYHOCTH pa(b/D), lla
p3(b/l), xIla
pa(bll), Klla
ps(b/l), klla
OruGarormas p(b/l), la

IlpuMmedanue:
p1(b/D), xIla — pacueTHbIe NABIEHUS JUIS OOIIMBKIL

— mpyroe;

p2(b/]), xIla — pacueTHbIE AaBIeHHS I OATOK OCHOBHOTO Habopa (MpoJeTHOe cedeHue, U3ruob);
p3(b/l), xIla — pacueTHbIe JaBIeHHs U GATOK OCHOBHOTO Habopa (OTOpHOe ceueHue, H3THO);
pa(b/l), xI1a — pacueTHbIe AaBICHUS UL GATOK OCHOBHOTO Habopa (TIpoJeTHOe CeueHHe, CIBHT),
ps(b/l), xIla — pacueTHbIe AaBIEHHS I OATOK OCHOBHOTO Habopa (OTMopHOe ceueHue, CBHT);

p(b/l), kIla — pacyerHble 3HAYEHHS MAPAMETPOB (HaKTHUECKOW MPOYHOCTH /T KOHCTPYKIHH B TIEIOM (OTHOAIOMIAs).

6.4 PesynbTaThl pacdera JOIYCTUMBIX CKOpOCTei

Pesynbrarel pacuera NpeAcTaBIAIOTCA B BUAE TaOIHIl
(tabn. 6.4) u TpaduKOB, ONMPEIEIHIONIUX JOITYCTHMEIC
coyeraHus (KOMOMHAIIMM) CKOPOCTH JBIDKEHMA CyTHA U
TONIIMHBI JIbJa IpU 3aJaHHOM KpuBOH (axTHuueckoi
IIPOYHOCTH KOHCTPYKIIHH,

Takue pe3ynpraTsl OPUBOAATCA AT KaXKIOTO BBIO-
PAaHHOTO PACUETHOTO CEUEHHs KOpIyca CylHA B IIpEAesiax
HOCOBOTO 3a0CTPEHHUA, a TakKe U1 BCced HOCOBOM
OKOHEUHOCTH B IIETOM (OTHOAIONMX KpPUBBIX JIEOBOM
MPOYHOCTH, IOTYUEHHBIX T KOK/IOTO PacieTHOTO CEYCHHS).

B nenax KOHTpoJIA pe3yibTaToB pacueTa B Tabmumax
HPUBOJATCA 3HAYECHUA TapaMeTPOB KPUBOM JOIMYCTHMBIX
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Ta6bnuna 64
ITapameTpbl KpHBOH JONMYCTHMBIX CKOPOCTEH
Tun kpuBoii pakTHUECKOH NPOUHOCTH
1 NT Orubaromas
H vol Vor Yoo H vol Vor Yoo H vol Vor Vo H vol Vol VoIt

[IpuMeuanne:
H — Tommmna nbaa;
Vo — PpacdeTHasi CKOpPOCTh MOCTYNATeNbHOTO JIBHKCHHUS CYIHa;

Vo — KOJNHMYECTBO THIIOB KPUBOW CTPOUTENBHON MPOYHOCTH.

! — xoaddunmenT npuBeeHHS CKOPOCTH Cy/iHA K HalpaBleHHIO yaapa;
Vol — JNOIyCTHMasi CKOPOCTh CYAHAa OTHOCHTEBHOTO CXKATHS CYHA M JIbJAHHBI,
Vor — JOIYCTHMAsL CKOPOCTh CYAHA NpH MepBUYHOM (NpsIMOM) yaape;
Von — JOIyCTHMAsI CKOPOCTh CyJHA MPH BTOPHYHOM {OTpaxkeHHOM) yaape;

CKOPOCTEH JUIi KaXJOTO THIA KPHUBOHW CTPOUTENbHON
IPOYHOCTH M orubaromas /i BCEX THIIOB KPUBBIX AT
Ka)XJ0TO pacueTHOro ceueHHsA. TakuM obpazom, eciu
BBIOMpAECTCs 5 pacyeTHBIX CEUCHUN MO JTHHE OKOHEUHOCTH
1 4 Tua KpUBBIX CTPOUTEILHOM MPOYHOCTH, TO BBIXOJHBIC
pe3ymsTaThl OyayT coctosTh u3 (4 + 1) X 5 + 1 = 26 Tabmnu-
HEBIX OIOKOB.

Pexomenayetcst (popMa MpencTaBIeHUS PE3yIbTATOB
B TaOmu4yHON opMe.

Ha ocnoBaHuu 1aHHBIX Tabl. 6.4 CTPOUTCSA UTOTOBAs
KpHUBasg JOMYCTUMBIX CKOPOCTEH NBIDKEHUS CyIHa B
rpaduueckoit gopme.

7 BE3OIIACHBIE TMCTAHIIMHA ITPH JIBUKEHUH CYTHA
IIOJI ITPOBOJAKOM JIEAOKOJIA

B naHHOM pazaerne BBINOIHAETCA pacyeT MUHUMAIIb-
HOU G€30macHOM MUCTAaHIUU NIPOBOJIKHU CY/IHA.

MunumanpHas Ge3onacHas AUCTAHIUS — OJUH M3
[IOKa3aTelIel, KOTOPBIH CYILECTBEHHO BIUAET HA A(dek-
TUBHOCTB 3KCIUIyaTallud CyJHa BO JIbAaX.

besomacHas AUCTaHLUA ONMpPEAEIAETCA A CIoydas
3KCTPEHHOTO TOPMOXKEHUA CyAHA C PEBEPCUPOBAHHEM
rpeOHOTO BHHTa IIPH IBIDKEHHM CyIAHa B KaHale 3a
JE€J0KOTIOM IIPU PE3KOM TOPMOXKEHHMM M OCTaHOBKE
TUIUPYIONIETO Jefokola (cyaHa B KapaBaHe). CynHo
JOJDKHO TOTacHTh CBOIO HHEPIMIO U OCTAHOBUTHCA,
4T00BI H30€KaTh CTOIKHOBCHHMS.

7.1 Metomuxka onperesicnusi 6€30NACHOI TUCTAHIINT

be3zomacHas AMCTaHIMA NPOBOAKH CyAHA OIpene-
JA€TCA C MOMONMIBIO JHarpaMM B 3aBHCUMOCTH OT
CKOPOCTH JBIDKEHHS CyAHa NpH (UKCHPOBAHHBIX
3HAYCHHUAX TOJIIUHBI JIbJA.

Ilpu ompenencHUM AMCTAaHIMM HYXXHO YYHTHIBATh,
YT0 cpasy MOCJIC BHE3AMHOM OCTaHOBKH JIEJOKOJIA WU

BIIEpEAU HIYIIETO B COCTaBE KapaBaHa CyJHa, paccMar-
pUBaeMoe CYJTHO MOJIy4YaeT COOTBETCTBYIONLYIO KOMaHTY,
a 3aTeM MPUHUMAECT SKCTPEHHbIE MEPHI JUIT TOPMOXKEHHS,
T.€. BBHINOJHAET MaHEBP «OCTAaHOB» WM «peBepcy. B
npoliecce ero BHITOJHEHHS CYTHO MPOJOJDKAeT IBUIaTh-
sl IO UHEPIHH B KaHaJle CHavyaja Mo MeJIKOOUTOMY JIbAy,
a 3aTeM BOIM3H JIEJIOKONA, MPAKTHYECKH [0 YUCTOH BOJE.
JnuHa yuacTka cBOOOMHOM OT JIbjla YacTH KaHala 3a
KOpMOH menokona coctaBmger 150 — 200 M B 3aBuCH-
MOCTH OT MOIITHOCTH JI€OKONIA M TOJIIHHEI JIbja. Takum
obpa3oM, obmee Bpems, 3aTpaudBacMOE CYAHOM Ha
COBEpILICHHE MAHEBpa, CIaracTcs U3 BPEMEHH IEpe/laun
KOMaHJBl, BPEMCHH peBepca TIpeOHOH YCTaHOBKH H
BPEMEHH, KOTOPOE HEMOCPEACTBEHHO 3aTpauMBacTCA Ha
noraneHre uHeprnuu. COOTBETCTBEHHO, JUTHHA Hpobera
Oyaoer 3aBHCETh OT CKOPOCTU IIPOBOJIKH, HapaMeTpoB
TbJa U 3aTrpy3Ku cynHa. YeM TshKeTIeH JIeI0BhIC YCIOBH,
TEM MEHBIIe 3HaueHUe 3()(PEKTUBHOM Oe30macHOU auc-
TaHITHH.

[Ipu pacueTe XapaKTEPUCTHK HHEPIUH CYJHA, OT
KOTOPBIX 3aBUCHT 3(dekTuBHas Ge30macHas JUCTAHIHA,
paccMaTpuBaeTca obmee auddepeHnHaTEHOS YpaBHE-
HHE HEYCTAaHOBHBILIETOCH HNPAMOJMHEHHOIO JBIKECHHS
Cy[lHa B OTHOCHTEIILHBIX KOOpAWHATAX

dFr —
AL+ M)y == =T (Fr) = R(Fr), (7.1-1)
IIe g — YCKOpEHHE CBOGOAHOTO MaeHMs, M/c”;
A — MaccoBoe BOJOM3MEILEHHE CY/IHA, T,
A1 — xodddunment npHCOSIMHEHHON MACCHL BOJBI H JIBJA;
Fr = v/,/JgL — ©Ge3pazMepHblil KpUTEpHil JHHAMHYECKOTO TOMOGHS
Dpyna;

T(Fr) — cymMapHas Tsra TpeOHBIX BHHTOB CyjHa, KH;

Ry(Fr) — nonHoe 5e/ioBOe CONPOTHBICHHE CYIHA TPH JIBHXKCHHH BO
nbjax, kH;

{ = Lgpy/L — orHOCHUTenbHAS LTHHA NPoOera Cy/HA, ONpPEeNsIomas
MHHHMATGHYI0 0€30MacHyl0 IHMCTAHLUMIO TPH JIBHKEHHH
CyIHA BO JIBJaX TOJ MPOBOAKOH Je10KoNa.
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Jnsa pemeHHs paccMaTpUBacMOTO YpaBHCHHA
BBOIUTCS JONYNICHHE O KBA3UCTAI[HOHAPHOCTH IPOIEC-
ca JIBIDKCHHA cyaHa. B 3ToM ciyyae compoTuBicHHE
MOXKHO OIPEICIUTh H3BECTHBIMU AHATMTUYCCKAMH WA
IKCIICPUMCHTAIBHBIMU METOJIaMH, a4 CYMMAapHYIO TATY
rpeOHBIX BUHTOB cymHa I — CUMTaTh TOCTOSHHOM,
paBHOM CYMMapHOH TAre rpeOHBIX BHHTOB CyAHa Ha
NIBAPTOBHOM PEXHME Iy C YUCTOM BBHIMICH3IO-
JKEHHOTO, MpaByl0 YacTh JUPPEpCHIHATLHOTO YypaB-
HEHHs JBIDKEHHS CYJHAa MOXHO IPEICTaBUTh B CIe-
IyIOIEM BUJE:

T(F)—Ry(Fr) = T — [Ry+ Rpa] =
= Tms - [RB+ (‘RJ'I‘-I+RCI(1+RCK2]’ (7 1-2)

a8 R,y — «UYHCTOE» JISZIOBOES CONPOTHBICHHUE CY/IHA NIPH ABIKCHUA BO
JIBJIAX;

Ryp — «mpsMoex 11e/ioBoe CONPOTHBIICHHE CY/THA IPH JIBIKECHHH BO
JIb/IaX, MPAKTHIECKH HE 3aBUCSINEE OT CKOPOCTH €T0 XO/a;
Roqg =ciFr u Ryo = c&F. — «CKOPOCTHBIE» COCTaBIBIIONIUE

JIEA0BOTO COTIPOTHBIICHUSI CyIHA IIPH JABIDKCHWH BO JILJAX,
3aBHCAINIAE OT CKOPOCTH €I0 X0Ja H NMpONOpIHAOHAILHBIC
uncity Fr v KBajipaTy 4ucia Fr COOTBETCTBEHHO;

R, = ¢/3Fr*— nomuoe TUAPOAMHAMHUYECKOE CONPOTHBIICHUE CY/[HA IIPH
JBIOKCHHHW Ha YHCTOM BOJIE€, 3aBHCAINEE OT CKOPOCTH €TI0
X0a W INpUHHMAcMO€ B JAHHOM pacueTe (C YU€TOM
JOTyIIeHHsS HEKOTOpOH TeOopeTHIeCKOH YCIOBHOCTH)
HPONOPIHOHANIBHEIM KBajpary 4ucna Fr; ¢y, ¢s u ¢5 —
MOCTOSHHEIE K03 QHIHEHTSI.

B »stoMm cayuae obmee aguddepennuansHOE
VpaBHEHHE JBM)KCHHUS CYIHA B OTHOCHUTEIBHBIX KO-
Op/AMHATaX CBOJUTCSA K HEMUHEHHOMY nuddepeHIanb-
HOMY YpPaBHEHUIO IIEPBOTO MOPAAKa € pa3Ie/IIONMMUCA
MEPEMEHHBIMU, PEIIUTH KOTOPOE B JAIbHEUIIEM MOXKHO
TOOBIM M3BECTHBIM METOJIOM. B yacTHOCTH, peanaraer-
¢ pemarh ypaBHEHMs YKa3aHHOTO TUIA YHCICHHBIM
METO/IOM ¢ IOCJIEI0BATEIBHBIM IPUMEHEHUEM H3BECT-
HBIX (TaOIMYHBIX) AaHATUTUYECKUX PENICHUH.

OKOHYATEIbHBIE PACUYCTHBIE BBIPAXKEHHUA JUIA OI-
peIeneHus IIUHEI Ipo0era cyHa IIPH BHITOJIHEHHH TOTO
WIM WHOTO CTaHAAPTHOIO MAaHEBPa MOTYT OBITh MOIY-
YEHBI NP CIETYIOMUX HayalbHBIX YCIOBUAX:

IS ATUHBL npofera cydHa IPU «OCTaHOBE» BO
7b1axX («IOMHBIM BIEPED — «CTOI»):

dFr ____ RF) ____Rurelrt(ct ) o g
dc  gA(l + Ay)Fr gA(l + X DFr N
SR i I dFr; (1.1-4)
& W) RyFerric, + ez @0
Fry

JUTS JUTHHBI TPo0Oera cylHa IpU «pa3rOHE» BO JIbAAX
(«CTO) — IMOTHBIM BIOEPEI»):

dFr _ Ry(F)+ Ty _
& gA( + Ay )Fr

_ (Rup £ Ti) + c1Fr+(cs + c5)Fr?.
gA(l + Ly Fr ’

(7.1-5)

it Fr
=—gA(l + 7»11)5( drr;

(Rup + Tt e fr+(c) + c)Fr?
Fr,

(7.1-6)

JUIS JUIMHBI TIpoOera cyiHa MPU «TOPMOXCHHH» BO
Tb/1ax (IOMHBIA BOEpE) — IOJHBIA Ha3amy»):

dFr _ Ry(Fr)+Tn _
dg gA(l + A )Fr

_ RuptTx) + ciFr+(cs + c})Fr?

- A+ A : (7.1-7)
Fy,
- * Fr
=—gA(l + 7»1115 (Rnpii‘x)-kchr-l-(cé + FP dFr.
(7.1-8)

B mocneaneMm ciyuae kK JuMHE mpobera cyaHa,
BBIYUCICHHOTO IO dopMmyrie (7.1-8), HeoOxomuMo n06a-
BHUTH NIOTIPABKy Ha JUTHHY ITyTH, IPOXOJUMOTO CYAHOM 32
BpEMs, B TEYEHHE KOTOPOTO OCYIIECTBIACTCSA PEBEPC €T0
rpe6HOro BHHTA. JlaHHYIO MOMPABKY BBIYHCIAIOT C
noMouipo Gopmyisl (7.1-4), mpu 3TOM H3BECTHO, YTO
JUI JIEMOKOJIOB, Y KOTOPBIX BpeMs peBepca TpeOHOI
YCTaHOBKH HE3HAYUTENBHO (~ 10 — 15 ¢), oHa HeBemmKa.
VY cynoB, UMEONIUX AU3ETBHYIO JHEPrETHYCCKYIO yCTa-
HOBKY, BpeMs peBepca rpebHOIl YCTaHOBKH COCTABIACT
~60 — 110 ¢, mosTOoMy JUIs1 HUX 3HAYCHHE BBOAMMOI
NONPABKH OKA3hIBACTCA CYMICCTBEHHBIM.

HemocpencTBeHHOE BBIYUCICHHE JUTHHBI Tpobera
cymaa no ¢opmynam (7.1-3) — (7.1-6) mpousBoauTCA
OpH TIOMOIIA CIIEYIONHX TaONHYHBIX aHATHTHYECKHX
pEIICHUN ypaBHCHUM:

X o 1 b1 .
L—(dX—Za nX— 2aIXdX, (7.19)
12 2axth )
ledX. T5 e (7.1-10)

me X=a +bx+c D= 4ac—b*>0;
x = Fr;
a=cytcy;b=cy _
¢ = Ryp, ¢ = Ryp & Tiyg WK ¢ = Rppp £ Tox B 3aBUHCHMOCTH OT TOTO,
KakoH CTaHAApTHBII MaHEBP BLIMOJHSET CYIHO.

7.2 Ucxoanble JaHHble Jis pacdera 3¢ ¢eKTuB-
HOH 0e30macHOM TUCTAHIUH

Jins onmpenenenusn >¢dekTuBHON Ge30macHOM muc-
TaHIIMM MPOBOJKU HEOOXOAUMBI CICAYIOIHE HUCXOIHBIE
JIAHHEIC:

XapaKTePUCTUKU YCIOBUH 3arpy3kd cyaHa (OcaiKu HO-
COM M KOPMOIi, BOZOU3MEIIECHUE, XapaKTCPHCTHKU (POpMBI
KopIryca). JIOJDKHBI ObITh pacCMOTPEHBL, KaK MHHUMYM, JBa
cIlydas 3arpy3k CyAHa: B IOJHOM Tpy3y U B OGaracre;

XapaKTepUCTUKU CIIOYCHHOCTH JIb/Ia B KaHane. Pac-
CMaTpHUBAIOTCA TPH BO3MOXHBIC CHTyallu, pa3Jid-
qaomuecs MO CIJOYEHHOCTH: 5 — 6 0alios,
7 — 8 6amwioB, 9 — 10 Gamnos;
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obmas uHGOPMAITHUS O JBIDKUTEIEHOM KOMILUIEKCE U
XapaKTepUCTUKKU pabOTHl SHEPreTUYECKOM YCTaHOBKH
npu pesepee (IPOIODKUTENFHOCTL peBepea);

JUama30H TONIIMH JIbjla B pailloHe BEpPOATHOU
AKCILTyaTallil KOTOPBIN BBIOUPAETCS B COOTBETCTBHU C
PEKOMEHIAUAMY, IPUBEACHHBIMHU B pasjerne 4;

JUana30H CKOPOCTEH JBIDKCHHSA Cy/HA B KaHale,
KOTOPBIM BBIOHMpAaeTCs B COOTBETCTBHU C pPEKOMEH/A-
[IUSIMU, TIPUBEICHHBIME B pasfere 6.

PexomenayeTca caeayrolas CTPYKTypa HCXOTHBIX
JTAHHBIX.

7.3 PesyJibTarhl pacyeToB

PesynbTaThl pacdeToB TODKHBI OBITH MPECTABICHBI
B TabmuuHO (Tabm. 7.3) u rpadudeckoit popme. I'padu-
KU CTPOATCA HAa OCHOBAaHMM JAaHHBIX (Tabn. 7.3) u
OpPEACTaBIAIOT coOOM pe3ynbTaThl PacyeToB B BUE
3aBUCUMOCTEN Oe3omacHoM 3(p(EKTUBHON AUCTAHIIUU
OT CKOPOCTHU JABID)KCHUS Cy[lHA B KaHAJE 3a JIEJTOKOJIOM
IpU PA3TUYHON TOIIUHE JIbJa. Takue rpadUKu JODKHEI
OBITb TPUBEACHBI 1A BCEX pacCMaTPUBAEMBIX COC-
TOSHUM 3arpy3Kd CylHA U Pa3THYHOU CIIOYCHHOCTH
Jbja B kKaHaie. Tak, ecliu paccMaTpUBalOTCS JBa CIIydyas
3arpy3Kd CyAHa U TPHU TPajalldd IO CIUIOYCHHOCTH,
KOJTMYECTBO TpaUuecKUX HIUTIOCTPAIlMi JOKHO OBITH
paBHO 6.

Ta6buuma 7.2
Hcxonnble ganHbIe JIsI pacyeTa MUHHMAJIBHBIX 6€30aCHBIX AUCTAHIIUH
L= M pacueTHas JUIMHA CYJHA, COOTBETCTBYIONIAS [UTHHE CYAHA [0 KOHCTPYKTHBHON BaTepIUHUH
= M pacueTHas IIMpUHA CyIHA, COOTBETCTBYIOIAS IIMPHHE CYIHA 10 KOHCTPYKTHBHON BaTepIIMHHU B
CEYEeHHH MU/ISIIB-IIIIAHTOyTa
d= M pacdeTHas oOcajka CyJIHAa, COOTBEICTBYIOIIAsS OcCaike CyAHAa IO KOHCTPYKTHUBHYIO (JI€THIOIO
TPY30BYI0) BaTepIMHHIO (T.e. OCAJKe CYAHA B IIOJHOM IPy3y B Hadale petica)
L/B = OTHOLIEHHE PacueTHOH [UIHHEI CYAHA K eT0 pacyeTHOH IInpuHe
B/d = OTHOIIIEHUE pacieTHOH MIMPHHBI CYyAHA K €ro pacueTHOH ocajke
C, = ko3¢ dunueHT obiel NOJHOTHL, COOTBETCTBYIOIMIH pacUeTHOH 0Cajike CyAHa
Cwp = k03 PUIMEHT MOTHOTH IWIOMAA KOHCTPYKTHBHOM BAaTepJIAHHHA
Cy= k03¢ PHUIEEHT MOHOTHI INIOMIA/IA MUICIH-IMIAHTOYTa
C/Cy = k03 PUIEEHT TPOJIONEHON MOIHOTHI
Cwpp = K03(pUIHEHT TTOJHOTHI IUIONA/Id HOCOBOH BETBH KOHCTPYKTHBHOH BaTepIMHHU
= M’ IUIONIah CMOYEHHOH ITOBEPXHOCTH KOpILyca CyAHa
V= CglBd = M 00beMHOE BOJIOM3MEINCHAE CY/IHA TIPH €TO PacueTHOH ocalike
A=pgl= T MaccoBO€ BOJIOM3MEIICHAE Cy/{HA NIPH €TO pacdeTHOH ocajke
1=LW"3 = OTHOCHTEJILHAS JUTHHA CY/[HA
ag = Tpaj. | YTOJ BXoJa {320CTPEHHS) HOCOBOH BETBH KOHCTPYKTHBHOM BaTepiHHHH
tgag =
A = ko3¢ pUIEEHT IPHCOSTHHEHHON MacChl BOABI H JIbIa
Vow = y3. TexHH4ecKast (crelmpHKaIMOHHAs) CKOPOCTh X0Ja CyIHA B MOJIHOM Tpy3y Ha
e yrcToi Bofe (H,; = 0 M)
kg = ko3 pUIHEeHT peaH3alMi TEXHHIECKOH CKOPOCTH XOJa CyIHAa Ha MHCTOH BOJE
Vpow = kKgVow = ¥3. pacderHas! (SKCIUIyaTaI[HOHHAsT) CKOPOCTh XOJa CYJJHAa B MOJIHOM TPy3y
we Ha gucTo Bojie (Hir = 0 M)
F, pow = uuciio Opyna, COOTBETCTBYIONIEE PacYeTHOH (3KCIUTYaTallHOHHO# ) CKOPOCTH X0/Ia CYJTHA B TIOJTHOM
Tpy3y Ha 9HCTOH Bone Vpow
g= m/c? | yckopenre cBOGOIHOTO Tia ICHIS
Pe = xr/M> | pacuerHas IIOTHOCTH MOPCKOH BOJIBI
Pr = Kr/M> | pacuerHas IIOTHOCTh MOPCKOTO JIbJA
Cs = M’/c | xumemarHueckas Bs3KOCTE MOpPCKO# BOMBI (TIpH f, = 4 °C)
Jp = K03 GUIUEHT TPEHNUS IBIKSHHS JIbAA MO TIaKOH cTaim
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Memoouueckue pexomenoayuu

Pacuernsrii BapmanT Ne 1:

Tabnuma 7.3
H, = M
S= baL
Sex = 6aL
Brar = RS Hnvs ™) = M
Nxar = Bran/B =
ki = (S, ngap) =
ky = ((S) =
ks = const =
k4 = const = M>

Pacuer «4HCTOTO» H MOJHOTO JIETOBOTO COIIPOTUBJICHUA CYIHA IIPpH ABHKCHHH B MeJKOOUTBIX JbAax

Fr = vi(gL)'*? —
v M/c
Vg v3.
Cop KTC
xH
Ry = CypFr? KTC
kH
Rpp KT'C
xH
Cix KT'C
xH
Con KT'C
xH
Rexy = CiFr KTC
kH
Rega = ConFr* KTC
kH
Ry = Rmp + Rexi + Rexo KTC
kH
R, =Ry + R, KT'C
kH

Pacyer MUHIMAJBHBIX 0€30TMACHBIX TUCTAHIUH MPU IBHKEHHN CYTHA B MEJKOOHTBIX JbJaX B KaHAJE 32 JIeT0K0JI0M

§ = Lgy/L=—Ag(l + Ayy) (Fr(Cop + Con)Fr® + C,Fr + RypldFr

x = Fr —
a= Cy +Cyy kH
b= Cyy kH
¢ = Rmp kH

X = ax*+hbx + ¢

D = 4ac—b*




Memoouueckue pexomeroayuy
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apu D > 0:

{X)dx = 1/2a)nX —bA2a)|[1/X]dx = V(2a)luX— bA2a)2/D" arctg[(2ax + b)/D"?]

12
D

1424)

bA2a)

2/D1/2

In’X

(2ax + b)/D'"

arctg[(2ax + b)/D'?] —_

f[x/Xde x=Fryg —
f[x/X]dx x=Frg=20 —
C=Lgy/L —
Lgg=CL M

8 OBIIME BbIBO/Ibl 1 PEKOMEHJIAIINA

JlaHHBIH pa3fen ABIACTCS 3aKITIOYUTEITBHBIM U
oopMIAeTCS B MIPOU3BOILHOM BHJIE.

B o6meM cinydae B pazene NPUBOAATCA:

JIOTIYCTHMBIC PEXKUMBI SKCIUTY ATAIHY;

JOTYCTHMEIE 3HAYCHHS MapaMeTpoB (CKOPOCTh
JIBIDKCHUS, TOJIIMHA JIbJIa, CIUTOYCHHOCT JThJa U T.IL.);

6e30macHbIe TUCTAHIIUU TPH JABIKEHHU CYAHA B
KaHAJTe 32 JCTOKOTIOM.
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