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ISBN 978-5-89331-222-5 ©PoCcCUUCKAN MOPCKOU PETUCTP CcynoxoacTsa, 2012



S 'S I N T

OO0mue ToJ0XKEHAS .

CTpykTypa pacuera .

Benenue.

(OCHOBHEBIE XapaKTEPUCTUKH CYIHA .

OCHOBHEIC ITOHATUS U ONPEICICHUAS .

JIeTOBEIC YCIIOBUA .

nh b b b b b=

=)\

COJAEPKAHUE

PacuyeTHEIC AKCIUIYyaTallHOHHBIC PEKUMEI .
JIOIIyCTUMEIE CKOPOCTU JIBHXKCHUS CYIHA.
be30omacHbIe JUCTAHIIAY IIPU IBMKCHUU CyIHA
1O IIPOBOAKOU JIEIOKOIA .

OOmue BEIBOJALI H PCKOMEHIAIIAH .




I ObILHUE ITOJOKEHHNUA

JlaHHBIE METOIUYCCKUE PEKOMCHIAIUU HCIIOIb-
3VIOTCA JJI BBIOOJIHCHHUS M OQOPMICHHUS pacdcTa
TONMYCTUMBIX PEXUMOB JIBIKCHHS CYIHA BO Hﬁiﬂﬂxlj
KOTOPBIA OpEeAHA3HAYCH A1 ONPECACICHUSA, BBIOOpa U
OIICHKHA OC€30MaCHBIX PEKUMOB AKCIUIyaTallud CygHA BO
IbJaX IIpU aBTOHOMHOM ILTaBaHUM U IpU IIABAHUU IO
IPOBOAKOM JEAOKOJIAa B 3aBUCHUMOCTH OT paKloOHa
IKCIIIIYATaAlldHU, JICOAOBBIX YCIOBUHU H TEXHHYECKOTO
COCTOSIHUS CY/IHA.

PacyeT BBIIIOIHACTCS KOMIIETCHTHOU OpraHu3allucH,
UMCIOIICH MPU3HAHUE POCCHUCKOTO MOPCKOTO PETUCTPA
CYZIOXOJICTBA” Ha BBITOJIHCHHE YIOMSIHYTHIX PaboT.

PacueT moIeKUT pacCMOTPEHUIO B | TaBHOM yIIpaB-
neHuu PerucTtpa; Opd TONOXKHUTEIBHBIX PE3YIbTATaX
PACCMOTPCHHUSA OCHOBHBLIC BBIBOABI BKIIOYAIOTCA B
oopmasgemoe Perucrpom CBHIAECTEIBCTBO O JOIMYCTH-

MBIX VCIIOBHSAX JIETOBOrO IIaBAHUA CYIHA.

II. CTPYKTYPA PACHETA

1 BBEIEHHUE

B 1manHOM paszzeiae OpUBOAATCA ICIH W 3aJa4M
Pacucra.

2 OCHOBHbIE XAPAKTEPUCTUKHU CY/IHA

B 1manHoM pasaciac NpUBOIATCA OCHOBHEIC CBEIC-
HUS O CYJHE:

Ha3BaHUC;

Homep UMO;

TUIL;

roj MOCTPOUKHY,

p1ar;

MOPT IPUMHCKU;

KITaCCU(PUKAIITOHHOE OOIIECTBO;

CUMBOJI Kjlacca;

JUINHA HanboILIIaL;

IJIAHA pacucTHas;

MIAPUHA;

BEICOTA 0OpTa;

ocajJKa HauOoIbIasd,

ocajJKa B OaljacTte;

BOJOU3MCEILICHUC;

TUIl S3HEPTETUYECCKON YCTAHOBKHU;

MOIIIHOCTEL Ha BaJdy MaKCHMalbHas;

TUTT JIBUKUTCIIA;

'B najapHeHIeM — Pacuer.
2 ws
B pansHeumeM — Peructp.
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KOJTUYECTBO IPEOHBIX BUHTOB;
CKOPOCTB XOJa.

3 OCHOBHBIE 1TOHATUA U OIIPEJIEJIEHUA

JIaHHBIN pa3ica] ABIACTCS TUIIOBBIM, IPUBOJIUTCSH B
KOKJIOM JTOKYMEHTE W COACPKUAT OCHOBHBIC OIIpE-
JICICHHU, UCIIOJIL3YEMEIC B Pacuere.

bezomacHasds CKOPOCTH — MaKCUMaJIbHAA
JOMYCTUMAS CKOPOCTh JBIDKCHMS CyIHA B 3aJaHHBIX
JEIOBBIX YCIOBUAX, IIPU KOTOPOM BO3JICHUCTBUE JIbJa Ha
KOPOYyC CydHa HE MPHUBOJUT K CEPhE3HBIM ITOBPEXK-
JCHUAM.

bezomacHasgs TommuHAa ITbAa -—
MaKCUMaJbHAas JOIIYCTHUMas TOIIIWHA JIhJa, IPH KOTO-
pPOU OTCYTCTBYET OTPAHUUCHUE CKOPOCTHU JIBUIKCHUA
CyAHa, HCXOAd M3 YCIOBHA IIPOYHOCTH KOPIYCHBIX
KOHCTPYKIIUH.

MuauMaadbrHagda Oe30mDIacHaHtd
AUCTAHIUSA — MHUHHMAIBHOE PACCTOSHUE MEXIY
CYIHOM M HIYIIUM BIEPEAU JICJAOKOJIOM WM JPYTUM
CYJHOM B COCTAaBE KapaBaHa, PaBHOEC IIYTH TOPMOXKCHUS
CYy/IHA TIPUA €TO DKCTPCHHOU OCTAHOBKE B KaHAJIC.

CHI0O4YE€HHOCTh IbJOB — OTHONECHHE
UIOMAAN JILAUH B 30HE, T[IA€ OHU PACOPEACICHEL
OTHOCHUTCILHO PaBHOMEPHO, K OOMIEH MIOIIAAA STOU
30HBI, BBIPAXKECHHOE B JACCATBHIX JOIX — Oamiax (mo
ACCATHOAINILHOM IIKAJIC).

COnIodYeHHBIN ¢4 — APCUPYIOMUM JIET CILIO-
4eHHOCTBIO 7/10 — 8/10 (7 — 8 6anioB), COCTOAIIMN U3
IbJIUH, OONBIIMHCTBO KOTOPBIX COMPHUKACACTCA APYT C
APYTOM.

Pa3zpexXeHHBIHU I¢0 — APCU(DYIOIMUN Je] CIIJI0-
qeHHOCTRIO 4/10 — 6/10 (4 — 6 0anI0B), COCTOAIIUN U3
IbJUH € OONBIIMM YHCIOM Pa3BOAHN; OOIBIIMHCTBO
IBJIUH HE COMPUKACACTCA.

CxaTHe IbJa — YMECHBIUICHHUE PACCTOSAHUS
MEXKY OTACILHBIMU IBAUHAMU IO JCHCTBHUEM BETpa U
TCUCHUN, B PE3yIbTaTe 4YEero YBEIUUYHUBACTCS CIUIOYCH-
HOCTh W/HIH MNPOUCXOAUT CXKaTHE ApeH(PYIOMIEro Jbjaa
(omcHMBacTCA B Oamiax mo TpeXOalIbHOH IIKAIe).

JlefoBad ODPOYHOCTH KOHCTPYKIHHU
IpU yagape O JeJa — NOPeAcIbHO JONYCTUMBIC
3HAYCHHUS NapaMeTpOB, ONPEACIAONIAX BHEUIHUE
YCIIOBAA U PEXUM B3aUMOJEUCTBUA KOpPITyca CyAHA CO
IbJ0M, KOTOPEIM COOTBETCTBYET 33JaHHOC JOIIYCTHUMOC
COCTOSHHE KOHCTPYKIMH NOpH HX (PaKTHUYCCKOM
TEXHUYECKOM COCTOSHUU.

CTpourtTensbrHasd OPOYHOCTH
KOHCTPYKIHMN — KOMOMHAIMI 3HAUYCHUM mMapa-
METPOB JICOBOM HArpy3KH, KOTOPOM COOTBETCTBYET
3aTAHHOC JTOMYCTUMOE COCTOSHUEC KOHCTPYKIIUM,

DakTHUYeCcKad NOPOYHOCTH
KOHCTPYKIOHUHU — KOMOMHAIHSA 3HAUYCHHUU
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apaMeTpPOB JE€A0BOU HATPY3KHU, KOTOPOU COOTBETCTBYET
3aJTAaHHOE JIOMMYCTUMOE COCTOAHUEC KOHCTPYKIIUU IIPU UX
(paKTMUECKOM TEXHHUYECKOM COCTOSHHUHU (KOPPO3HUOHHOM
U MEXAHUYECKOM M3HOCAX OOMIUBKA U KOPPO3UOHHOM
U3HOCE AJIEMEHTOB 0aloK Habopa).

JomycTHUMOE C€COCTOSHSHUHE
KOHCTPYKIIUU — JOOYCTUMBIM YPOBCHL Hall-
PSOKEHHO-EPOPMUPOBAHHOTO COCTOSHUS 3IEMEHTOB
KOHCTPYKIUM (0OmMBKH, Oanok Habopa). Paszmuuaror
0€30MacHOE U TPEACIBHOE COCTOSHUE KOHCTPYKITUU.
be3onacHoe COCTOSHUE COOTBETCTBYET YIIPYTOU CTa UU
pabOTHl KOHCTPYKIIMK, KOIZIa MAaKCUMAIILHBIC HAIIPSKE-
HHUS B 3JIEMEHTAX KOHCTPYKIUY MOJ JCUCTBUEM JICTOBOM
HATPY3KH HE IPEBBINIAIOT HOMHHAJILHOIO IIpeEacna
TEKy4eCcTU Marepuana, lIpeneabHbIM CUUTAETCA COCTOS-
HHUE KOHCTPYKIMH, COOTBETCTBVIOIIECE JIOKAIBHOU
JIETOBOU HArpPy3Ke, IIPHU KOTOPOU HUCUYCPIBIBACTCA
HECYIAs CIIOCOOHOCThL PACCMATPUBACMBIX AJIEMECHTOB
KOHCTPYKIUM (B paMKaxX MOPUHATOM MOACIH OOpeac-
JIEHUS NPEACIbHOTO COCTOSHHUA).

4 JIEJOBbBIE YCI/IOBUA

JIaHHEIN pa3aca COACPKUT HH(POPMAITAIO O JICTOBBIX
YCIOBHAX B MIPECANOIAracMbIX palloHaX 3KCIIyaTalliu
cyaHa. Mcxognas wH(poOpManusa MOXKET OBITH MOIYyYCHA
Ha OCHOBAaHUM JaHHBIX MHOTOJICTHHX HAOIIOJCHUMH,
OOOOIIICHHBIX B ariacaX APKTUYSCKOTO U aHTAPKTUYCC-
KOO HAyYHO-HCCIEI0BATENbCKOr0 UHCTUTYTa (AAHUWN),
OTUETHBIX MaTepHalaX PErUOHAILHBIX YIIPAaBICHUN
[ UApOMETEOPOIIOTHYECKON CIIY>KOBI W PETHOHANIBHBIX
¢rmanoB lleHTpaaTbHOrO HMHCTUTYTa MOPCKOro (pora
(HHUKUM®D). Ilpu noadope TaHHBIX MHOTOJICTHUX
HAOTIOICHUM HEOOXOJAMMO YUYHUTHIBATH, YTO OOIbIIAM
M3MCHUMBOCTh BCEX XapaKTCPUCTHK COCTOSHHSA HIbAa
OPUBOAUT K TOMY, YTO B OTACIBHBIC TOABI YCIOBHS
MJaBaHUd CYIIECTBEHHO OTIAYAIOTCA OT CPEAHUX
MHOTOJICTHUX MOKA3aTEIICH.

5 PACYHETHBIE DORCHIYATAIIMOHHBLIE PEANUMDbI

B gaHHoM pasgeine ykKazaHbl OOMICKAIUE pac-
CMOTPCHUK) PACUYCTHBIC PEKUMBI B3aUMOJICUCTBUA
KOpOyca cCyJHa C¢O JbJOM, a TakKXEe YCTAaHOBICHBI
HEOOXOIMMBIE MAPaMETPhl PACUCTHBIX PEKHMOB.

I [puHATHE pEMICHUS O BLIOOPE PACUCTHBIX PESKHUMORB
B3aUMOJICUCTBUA KOPITYCa CYJHA CO JIBJIOM OCHOBBI-BACTCA
Ha aHaJIM3¢ JAHHBIX IO JISAOBOM OOCTAHOBKE B pakoHax
BEPOSTHOW AKCIUIyaTallid cygHa (cMm. pazaen 4). Bridoop
COBOKYITHOCTH PACUETHBIX PEKUMOB B3aUMOJCUCTBUA
KOpIyca €O JBJIOM OCYHIECTBIIETCA Ha OCHOBE OIIBITA
SKCIUTyaTallud CyIOB BO JbJaX. B Ipolrecce 3KCILTyaTaiu

CyJIHA BO3MOXXHBEI HOPMAJIBHBIE U AKCTPEMATILHBIC PEKUMBI
B3aUMOJICUCTBUA KOPIIyCa CYIHA CO JIBIOM.

IIpy HOPMAJIBHOM PEXKUME CYIOBOIUTEIIL IOJI-
HOCTBIO KOHTPOJUPYET IOBEACHHUE CYAHA BO JbJaXx.
ITapaMeTpBl pekMMa BBIOHPAIOTCS UM B COOTBECTCTBHU
C (pakTUUECKOM J€I0BOHM OOCTAHOBKOM H € YYETOM
PECYPCOB MIPOUYHOCTU KOHCTPYKIIUH.

DKCTPEMAJILHBIC AKCIIYAaTAIlMOHHEBIE PEXUMEI
BO3BHUKAIOT B TSDKCIOU JISMOBOM OOCTAaHOBKE, KOIJA
TEPSAETCS KOHTPOJIb HaJ TPACKTOPUEH JBUXKCHHUS CYAHA.
K TakuM pexuMaM OTHOCATCA, MPEKIC BCETO, BTOPUY-
HEIE (OTPaXCHHEIE) yAaphl KOpPIyca CyAHA O IPOYHEIS
JI€I0OBBIC 00pa30BaHUA.

IIpyn HOpMAIBHOU AKCIUIyaTallud CydHA BO3MOXKHEI
CICIYIONUE PEKUMBI.

HenmpeprlBHOE OBHUXCHHUE CyYyJHAa B
COHITOMHBIX AbJgaX. ITOT PEXKUM IMIIaBaAHUA
NPESACTABIICT HAUOOIBIIUN HHTEPEC MIPHU OILCHKE JICIO0-
BOU XOAKOCTH. M3-3a OTHOCHUTEIILHO MAaJbIX CKOPOCTEU
ABUKCHHMS CyJAHa M TOJINMH IIbJda HArpy3KH Ha
KOPIIYCHBIE KOHCTPYKIIUU OYIyT HECYICCTBCHHBIMH.

HenmpeprlBHOE OBHUXCHHUE CYIHAa B
OUTHIX Inbpaax. Haubonee pacnpocTpaHeHHBIN
PEeXUM IKCIIyaTalud cyAaHa. CKOpOCTh JBUKCHHUSA
CydHa B TaKHUX JICAOBBIX YCIOBHUAX OIPEACIACTCA
CINIOYCHHOCTBIO JObAWH. IIpH ABMKEHUHM CygHA C OTHO-
CUTCIILHO BBICOKOU CKOPOCTBIO BO3MOXKHBI CHUIILHBIC
yaapel 00 OTACABHO IIIaBAIOINUE JIbJAUHBI M KPOMKH
JIEISAHBIX ITOIECH.

JJBUXEeHHUE CcCyaHa B KaHamIe¢,
NPOJTOXEHHOM JIEeTO0KOIOM. CKOPOCTH CyAaHA
Npd JABUXECHUH B KaHalle OIpeacaserca Jau0o
BO3MOXKHOCTAMU JICIOKOIA, JU00 MPOYHOCTBIO KOpITyca
cynHa. Hanboree omacHbI yaaphbl KOpITyca CygHa O KPOMKY
KaHaita. MHOTAA cy/1a HE MOTYT JIBUTATHECA CAMOCTOSTEIHLHO
B KaHAJIE, MPOJIOKEHHOM B TSDKEIBIX JIbAaX, B 3TOM CIIyYac
TIEJTOKOJIBI OYKCHUPYIOT CY/IA.

6 10IIYCTUMbBIE CKOPOCTH JBUKEHUIA CYITHA

B manHoM pasaenae COOCPKUTCI METOIHKA OICHKU
IPOYHOCTH KOPOyca CyAHA I PACUCTHBIX PEKUMOB
B3aHMOJCUCTBUS KOPIOyCa €O JILAOM IIpH IIJIaBaHUU
CyJIHA BO JIbJaX CaMOCTOSTCIBHO WM MO HPOBOJKOU
IEI0K0I4, a TaKXKEe IPUBOAATCA MCXOAHBIE JAHHBIC,
HEOOXOIUMBIE IS BBIDOIHeHUS Pacuera.

6.1 HeoOxoqumpble JaHHBIE JJIS1 ONPeICJICHHUS [10-
IYCTUMBIX 3HAYCHUH CKOPOCTH CyIHA:

YCIIOBMSA 3arpy3KH cydHa (B Ipy3y, B Oaniacte);

XapaKTePUCTUKU (POPMEI KOPIIyca CyJHA Ha YPOBHE
pPacYCTHOM OCaJKU B OOIIEM CIIy4Yac B HOCOBOM, CPECTHEM
U KOPMOBOM panOHAaX;

XapaKTCPUCTHUKU JIbA:

TUI JIbJa (IbAWHA KOHCYHOU MACCEI);




npeaea IPOYHOCTHU JIbJa Ha H3THO;

Macca JIbJIUHEL;

M3MEPUTENIh JUHAMHYCCKOM MOPOYHOCTH JIbJa HA
pa3apo0iIeHue;

Ipeaeil IPOYHOCTH JIbJa Ha CMATHUE;

TApPaMETPhl PACYETHBIX PEXKUMOB:

CKOPOCTh CyJHA4 Ha YMHCTOM BOJIE (CcHenuQuka-
[IOHHAsA);

PACUCTHBLIC 3HAYCHUA TOJMIUHEBI JIbJAa U CKOPOCTH
[IPU yAape O JE.

0.2 MeTomuka onpeneieHus J0NMYCTUMbBIX 3HAYCHU N
CKOPOCTH JBHKCHHS CYIHA B PA3JIMYHLIX JIeJTOBbBIX
VCJIOBHAX

OnpeneneHue AOIMYCTUMBIX 3HAYECHUU CKOPOCTH
JBMKCHHMS CYIHA B PA3IUYHBLIX JIEJOBBIX YCIIOBUAX
OCHOBAaHO Ha pacyeTax JIEJOBOM H (PAKTHYECCKOU
NIPOYHOCTHA KOpIyca cCcyaHa. MeETOoJAUKa pPacycToB
OCHOBaHA Ha COIIOCTABICHUM (DAKTHUECCKOM U JCAOBOU
IPOYHOCTH.

DakTHUyeCcKasd TPOYHOCTH KOHCTPYKIIUH ONOpeae-
II€TCI BEIUYHMHOU CYMMApPHOM pPACUECTHOU JISTOBOU
HArPY3KH, BBI3BIBAIONICH B PacCMAaTPUBACMBIX 3JIEMEH-
TaX KOHCTPYKIMM 34J1aHHOEC IPEACIbHO TOIYCTHUMOC
coctogHue. I[OCKOIBKY HIeaoBasg Harpyska HUMECT
JTOKAIBHBIA XapakTEp, XAPAKTCPUCTUKOHN (PaKTUISCKOU
IPOYHOCTU SBIISIETCA B OOIIEM CIy4Yae ITOBEPXHOCTS.

JI1g pacueTa ucmoap3yercsa hopmyna

p = p(b,1), (6.2-1)
TJC p — HHTCHCHEHOCTE JIG,Z[OBOfI HAar p}f'SKH;
b H ZS — BBICOTd H /JAJIHHA4 30HbI KOHT&KT&? COOTECTCTECHHO.

IIpu pacdyere IETOBOHM MPOUYHOCTH I PAUOHOB
KOpIyca, MOJABSPKEHHBIX YAApHOMY B3aUMOJICHCTBUIO,
MMCIOIMX HEHYJICBBIC 3HAYCHHUS YIVIOB HAKIOHA OOpTa,
MOTYT HCHOOJIB30BAaThCAd CIACAVIONHE MOJOXCHUS M
3aBHUCHMOCTH.

JIns cmydas HakiIoHHOTO OopTa (3 — yron HakiIoHa
OOpTa K BEPTHKAIHM B TOYKC KOHTAKTa €O JIBJIOM) U
3aIJaHHOM TEOMETPHUH KPOMKH JBAHHEI (33JaHHOM
3HAYCHUU pajuyca CKpYIJIcHHS, R) AJIMHA 30HEL
KOHTAKTa ONPEACIIACTCA IO (POPMYIIE

[, = 1,6,/2Rbsinp’ .

(6.2-2)

B cBsa3u ¢ 3TUM (pakTUUYECKas MPOYHOCTH 3a7aCTC
KPUBOU (PAKTHUECKOU IIPOYHOCTH, COOTBETCTBYIOIICH
3aJJAHHOMY TPEJICIBHO JONYCTUMOMY COCTOSHUIO
KOHCTPYKIMK. JlaHHAs KpuBas ONPEACIACTCA MO (POpMyIIe

P — p(b“ﬁ:ﬁ_lim)ﬂ (6.2-3)

rac O _ljﬂl — XdPAKTCPHCTHKA 3dAdHHOI'O IIPpC/AC/IBHO AOIIYCTHMOIO
COCTOMHHI PACCMATPHBACMOI'O JJICMCHTA KOHCTPYKIITHH.

M3 »5TOro crueayer, 4YTO 3aJaHHOE IPEACIBHO
JOIIYCTUMOE COCTOSSHUE MOXET OBITH JOCTUTHYTO IPH
pPa3IUYHBIX COYETAaHMUAX p U b.

IIpenenbHO AOMYCTUMOE COCTOAHUE KOHCTPYKIIUU
MOXKET 3a71aBaThCSA Pa3IUYHBEIMU CIIOCOOAMMU:
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OrPaHUYMBACTCA YPOBEHb HAMPSLKEHHOTO COCTOSHUSA

W

5JIEMEHTOB KOHCTPYKIMU: Omax < Oallowables Tmax <= Tallowable
— 3TO 3HAYUT, YTO IPEANOIaracrcs padboTra KOHCTPYK-

M B YOPYToM CcTagud (MaKCHMalbHBIC 3HAYCHUA
HOPMAIIBHOTO Oy, U KACATCIIBHOTO Ty, HANPSKCHUU
HE IIPEBBIIIAIOT TOINYCTUAMBIC 3HAYCHUA O© . 1owable U

Tallowable);
OrpaHUYMBACTCS HAHOOIBIIUH OCTATOUHELIA OPOTrub

WS W,psidual  (JOTIYCKACTCA paboTa 3IEMEHTOB KOHCT-
PYKIIUU B YIPYTO-INIACTUYECKOM COCTOSHUM );

JOIIYCKAeTCd MPEACIILHOE COCTOSHUE, KOTJIA UCCIIE-
AYIOTCS IJIaCTUYECKUE MeXaHu3Mbl. IlapaMeTpsl
IEJOBOM HArpy3KH, OOYCIABINBAIONIAE 3TH MEXAHH3MEL
paspyUICHUS ONPEACIAIOTCA YCIOBAECM TPEACIBHOU
IPOHHOCTH P = Puitimate (b)

KpuBele (haKTHUCCKOH IPOYHOCTH MOTYT OBIThH
NOCTPOCHBI JJII Pa3IUYHBIX 3IEMECHTOB KOHCTPYKIIHH
(OOIIMBKM, NIMAaHTCOYTOB, CTPHUHICPOB) IpPH pacycTax,
BBEIMOTHAECMBIX B YIOPYLOM CTaaud, IO MOPEACTIBHOMY
COCTOSHUIO U T.J. M3-3a HEPaAaBHOOPOUHOCTH Pa3IAY-
HEIX 3JIEMECHTOB KOHCTPYKIIUM UX KPHUBEIC (PAKTUUCCKOU
IPOYHOCTH HE COBIAJIAIOT.

B Pacuere Hcnonp3yeTrcs KpUTEpUM (PUOPOBOU
TEKYUYECTH:

Opu OMPEACICHUM (PAKTUYECKOM MPOYHOCTU OaIoK
Habopa HW KPUTCPHH OTPAHMYCHHBIX MIaCTHYECKHX
AcopMallii, COOTBETCTBYIOIIMM YCIIOBHOMY COCTOSHUIO
— JBa IUNTACTUYCCKUX IMIApHHPA B OIMOPHBIX CCUCHUIX OalIKy
— TIOJIOCKH;

IpH ONPEACICHUN (PAKTUUECCKON IMPOYHOCTH OOIIIMB-
KU B MECTAX JIEAOBOU HATPY3KHU.

VYKazaHHBIA IIOJXOJ COOTBETCTIBYET AOMYIICHUIO O
MaJO0u BEPOATHOCTH IMOBPEKIACHUU KOHCTPYKIIUH,
BOCHPUHUMAIOIIUX JIEIOBYIO HArpPy3Ky O] JTECUCTBUEM
HOPMAaJBHEIX 3KCIUIyaTallHOHHBIX HAIPY30K.

OneHka IapaMeTpa CTPOUTECIBHOU NPOYHOCTH
OOIIIMBKH BEIIOIHACTCS MO (POPMYIIC

p= R,ys*/(18,4a)", (6.2-4)

e s° — ¢akTHdecKass TOJIMIMHA OONMIMBKH B paloOHE JIeJ0BOH
HATPY3KH MO pe3yibTaTaM JedeKTaluu;
Ry — 1penen TeKyuecTH CTAIIY;
a4 — paccTosTHHE MeXIy OajlkaMHd OCHOBHOI'O Habopa, U3MepeH-
HOE 110 OOIITHUBKE.

IlapaMeTphl (PAaKTHYCCKON MPOYHOCTH OalIOK Habopa
ONPEACTIAIOTCA IO POPMYIIC

p = MIN{Pis; Py (6.2-5)

e par = Gadb/Yb m py = ga(b/l)/b;
b — pacueTHOE 3HAYCHHUE BLICOTHI 30HBLI KOHTAKTa KOPIIyca CyJHA
CO JIbJOM,;
[ — pacuyeTHBIH IPOJIeT OaJIKH OCHOBHOIO HAOOPA;
qgrfb/ly m gp(b/l) — pacdeTHBIE IIOTOHHBIE HATPY3KH.

JI1g ompeaeneHUus MOTOHHBIX HArpy3o0K ¢b/l) u
gn(D/l) ICTIONB3YIOTCA CIIEAYIONUAE (POPMYIIBI:

gl /) = kR W/ kpAb/D)al];

guD/T) = ktRopf  /TRN(D/)a],

(6.2-6)

(6.2-7)
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e ks U k; — k03 (PUIMEHTHI JONYCTUMbBIX 3HAYCHUH HOPMAJIbHOTO H
KacaTelIbHOTO Hamnpspbkenuu. (k, = 1,0 u k. = 0,57);

Wi n f. — 3Ha4YeHHS] MOMEHTA COIIPOTHBIICHHUS W ILIOIIAJN CEUCHHS
CTEHKH ©OaJIKH 3a BbBIYETOM JI00aBOK Ha HX (PaKTHUESCKHH
H3HOC, COOTBETCTBEHHO;

kadb/ly = Mgy b/Dal]l n k(b/ly = N ga(b/l} — ko3 PpUIIHEHTED
PacYeTHOTO U3ruOaroIIero MoMeHTa, M,; i Iepepe3biBaroIeH
CHJIBL, N,

3HaueHUA KO3(D(PUIIMECHTOB PaCUCTHOTO U3TrHOaIOIIIE-
ro MOMEHTA U NEPEPE3BIBAIOIIEN CUITBL  OTPEICTAIOTCSA
Ha OCHOBAHHUHU pacyeTa KOHCTPYKIIUU B VIIPYTOU CTaIUU
OpU CTEPXKHEBOU wuacalu3anuu. Jlad onpeacncHus
JAHHBIX KO3(D(MHUIMCHTOB MOTYT OBITh HCHOJIB30BAHEL
Gopmynel, copepxkamueca B IlpaBunax kinaccU(pUKAIIUU
U MOCTPOUKU MOPCKUX cyaoB Peructpa 1995 .

HtoroBas kpuBas (paKTUYECKOHU MPOYHOCTHU JOJDKHA
OBITH TIPE/ICTABICHA B BUJC OTUOAIONMIUX KPUBBLIX JIJIS
OOIMUBKU U Habopa.

JleqoBasgd MPOYHOCTE KOHCTPYKIUHA ONPEACTACTCA
OPEACIBbHO JTONYCTUMBIMU 3HAYCHUAMHU MNapaMETPOB,
OIPEACTIAIONIUX BHENIHUE YCIOBUS U PEXUM B3aUMO-
JCACTBUSA KOPITyCca CYOHA CO JIBAOM, KOTOPEIM COOTBETCTBYET
33JJAaHHOE TIPEACTLHO JOMYCTUMOE HAMPSKEHHO-AEDOP-
MUPOBAHHOE COCTOSHUE 3JIEMEHTOB KOHCTPYKIIUU C
VUETOM HX (DAKTHYCCKOTO TEXHUYECKOTO COCTOSHUA. B
paMKax MOJACIH YAApHOTO B3aUMOACHUCTBUA KOpPITyCa CyIHA
CO JIbJIOM B KaUECTBE BHEIIHUX IMAPaMETPOB IIPUHUMAIOTCS:

CKOPOCTh IOCTYIATECIRHOTO JBWXKEHUA CYAHA BO
apaax Vy;

TOJIIMHA JICISHOrO IMOKpoBa [,

npeaei IPOYHOCTH JIbJa Ha U3rHU0 o

YCIOBHBIM H3MEPHUTEIL d,, XapaKTCPHU3YIOMHH
TUHAMUYECKYIO TPOYHOCTD

bJla TIPUA pa3ApOOIICHUM.

IIpr 3TOM KaXAOM TOUYKE KPUBOU (PAKTHUUECKOU
npouHocTd (p, b, [;) COOTBETCTBYET oONpeacTcHHAS
KOMOUHAIUS (COBOKYITHOCTH) BHEIIHUX MNapaMeTpoB
(ng H o F2 ﬂp).

IIpy 3a1aHHBIX 3HAYCHUAX UHTCHCUBHOCTH JICTOBOM
HATPY3KH p M BBICOTHI PACOPECACICHUS JIETOBOMU
HArpy3Kd b CYMMapHOE KOHTAKTHOE YCHIME MOXHO
NPEACTABUTEL B CICAYIOIIEM BU/JIE:

P, = 1,216pb>*(2R)"*(smp")""?, (6.2-8)

rjie R — paauyc CKpYyITICHHS KPOMKH ILIABAIOIICH JIbJIHUHEL {(JICASTHOTO
10JI), XapaKTEPUIYIOIINH €€ T€OMETPHIO B 30HE CHJIOBOTO
KOHTAKTa KOpIIyCca Cy/Ha CO JIbJIOM;

'#0 — yroa HakjiIoOHa K BepTHKAJH MIMNAHTOyTa HAa YPOBHE
BaTEPJIMHHUH, COOTBETCTBYIOIICH PacyeTHOM OCAJKe CY/IHA,
B pacCMaTpHBACMOM CEUYEHHHM II0 €T0 JJIHHE.

PaspyluicHue JICAAHOTO MMOKPOBA MOXKET MPOU30UTH
WA BCICACTBUE H3rnba MpU JACHCTBUH BEPTUKAILHOU
COCTaBJIAIONIEA CYMMAapPHOT0 KOHTAKTHOT'O YCUIIUA, WA B
PE3YIBTATE IOTEPU YCTOMUYHUBOCTU IIPU ACUCTBUU €TO
TOPU3OHTAIIBHOU COCTABIAIOIIEH, NPUYEM peaTd3aliud
MEXaHH3Ma MOTEePH YCTOMUYMBOCTU HAOIIOIACTCS, B
OCHOBHOM, JIJI POBHBIX JIBJOB HEOOIBIIONW TOIIIHUHBI U
JJI8 JIBJIOB, HAXOISIIMXCS B KOHTAKTE C BEPTUKAJILHBLIM
I OJIM3KHUM K HEMY OOPTOM:

. P P,
Pq = mmn [sin)li”)’ ; COSB"]"

(6.2-9)

e FP; — IpuBeAeHHAS K HAIPaBICHHUIO yapa Harpy3ka, pa3pyliar-
Ias JIASHOM MOKPOB;

Pr= meHZ — Harpy3Ka, BbI3LIBAIOILAS pa3pYILICHHE JICAIHOIO MTOKPOBa
B pe3y/IbTare H3ruoa;

P, = 4,,23‘>i/pEi ngI — HArpy3Ka, BBIBLIBAKOIIAS PA3PYILCHHE JISASHOTO
[IOKpOBa B PE3VIIBTaTe MOTEPH YCTOMUHBOCTH;

m — Oe3pa3MepHbIM KOP(HIIHEHT, XAPaKTEPHU3YIOIMIHHN HECYIIYIO
CIIOCOOHOCTB JIGASHOIO ITOKPOBa ITPH H3THOE,
G — Ipejie MPOYHOCTH JIbJia Ha M3THO;
H — TommyHa JIe/ISTHOTO TTIOKPOBA,;
P — pAacyeTHas IUIOTHOCTh MOPCKOM BOJIBI,
g — YCKOpPEHHE CBOOOHOTO TIaJICHHS;

D, = E, H /(1 — }.Li)/lZ — IWIMHJAPHYECKAS XKECTKOCTh JIE/ISHOH
IUIACTUHDI;
., — MOJyJIb HOpMAJIBHOH YIIPYTOCTH JIb/IA;

I, — KoadgpumpenT nonepeuHon aedopMaliim JIb/a.

TonmuAy JIead9HOTO MOKPOBa [, COOTBETCTBYIONIYIO
KOHKPETHOU TOYKE KPUBOU CTPOUTCIHHOU MPOYHOCTHU
(p, D), MOXXHO OIIPEACIINTD, IPHUPABHUBAS IIPUBECICHHYIO
K HaAOpPaBICHUIO yaapa HArpy3Ky, pa3pylaiolny
NEIAHON MOKPOB, K CYMMAPHOMY KOHTAKTHOMY YCHUIIHIO
(P d — P SHFH)‘

Ecmn paspylieHue JIeaaHOTO TOKPOBa MIPOUCXOIUT B
pe3ynbTare H3ruda, TO YpaBHEHHE JIS pacyueTa €ro
TOJIIIIUHBI IPUHUMAET CICAVIONAN BU/I:

I — 1,,216pb3f2(2R)“2(sin|3")3f2‘ (6.2-10)
m

3HaveHue mpejea NPoYHOCTH JIb/ia Ha U3TH0 O U
3aJ1a€TCS B KauyecTBE (PUKCUPOBAHHOW BEIMYUHBI B
O0IIEM MAacCCHBE HCXOAHBIX JAHHBIX, UIH OOPEACIICTCS
HETTOCPEICTBEHHO B MPOIECCe pacyeTa B 3aBUCHUMOCTHU
OT TOJIIUHEI JIEASHOTO MOKPOBa f. ¢ yUETOM CE€30HHOTO
MEpUOAA €ro HaBUralMu 1o gopmynam (6.3-2) — (6.3-4).

Ecu paspynieHne JeI9HOr0 MOKPOBa NMPOUCXOIUT B
PE3YIILTATEe MOTEPU YCTOMYUBOCTU, TO IS pacueTa €ro

TOIIMHBI [ ncnoas3yerces popMyia

HQM . 11,,216}'3?53”;2(2}{)I’J{Q(Sitll?)y)1’;(2(3085}r

23 Vpﬁ(lz(lEf )

3HAUYCHUS XapaKTEPUCTUK VIIPYTUX CBOUCTB JICASHOTIO
MOKpOBa £, U |, 3aJal0TCAd B Ka4e€CTBE (PUKCHUPOBAHHBIX
BEJIMUKMH B OOIIEM MACCUBE HMCXOJIHBIX JTAHHBIX.

CKOPOCTh MOCTYTATEIILHOTO IBKEHUA CYTHA BO JIHIAX
B HAIIPABICHUU MPOJOJILHONM TOPU3OHTAILHOU OcH V),
COOTBETCTBYIOIASA KOHKPETHOM TOYKE KPHUBOU CTPOU-
TEIILHOW TIPOUHOCTU (p, D), onpeensaercsa mo (hopMyJIe

VU - ]/EU - 111[05969(%)1;’2 F?})SM 2_ARz 1/4 y

(6.2-11)

X (];(k Uij;}(k 5K4)],, (6.2-12)

e Wy = VL — npuBeIeHHas K HAIIPaBJICHUIO yapa CKOPOCTh JBH-
KCHHUS CyIHA BO JIbJAaX, COOTBETCTBYIOIIAS HaA4YallbHOMY
MOMEHTY KOHTAKTa KOPIIyCa ¢ KPOMKOM JIEASHOTO IMOKPOBA;



L — Oe3pa3MepHbld KO3 UIMEHT NPHUBEACHUS CKOPOCTH JIBH-
KEHUS CYIHA;

A — MaccoBoe BOAOH3MENIeHHEe CY/IHA;

F, = LlS”MFEj; F)= C—V8(cosp)~ Vo(sinB) V4 F, =L7'2F:

Fi= C Y (cosp)y " (sinf’)~'* — 6espasmeprble (yHKIHE
BIMSHUS (pOpMBI KOpHOyca CyAHA B PacueTHOM TOYKE yjapa
Ha 3HAYCHUS MapaMeTpOB JISJOBOM HATPY3KH p H b;

C = C{1+Cy/C5/C;) — Oe3pazMepHbIH KO3(PQHUIHEHT IIPUBEACHUS K
HallpaBICHUIO yAapa MacChl CHCTEMbBI «CYAHO — JIEISHOM
TOKPOB»;

C; u C; — xo>pPuLEeHTH] MPHBEACHUS MAacChl Cy/IHA H MAacChl
JIEJITHOTO IIOKPOBA;

Ciyr = A/M,; — oTHOCHUTeNbHAs. Macca JIEASHOTO ITOKPOBa;

M, — Macca JIeIsSHOTO HOKPOBA;
_ 1/4 7/451/6 _ 7/451/3
JARYy= L2388 (1K) u f{ky = (1 —K&""")"~ — OespasMepHEbIe
()YHKIIUM BJIHSHHUS Ppa3pylleHus JIeJSHOr0 IIOKpOBa B
pacueTHOM TOYKE yjapa Ha 3HAYeHHS IIapaMeTpoB JISAOBOH
HATPY3KH p H D;

k — ©Oe3pa3MepHBIH IIapaMeTp, NPEACTABISIOIIAN COOO0H
OTHOIIICHHUE CKOPOCTEH BHEJpPEHHS OopTa CyAHAa B JieJl B
MOMEHT Pa3pyIIeHUs JIJIHOIO IIOKPOBA M B HAYaJbHBIM
MOMEHT KOHTAKTa KOPIIyCa ¢ €ro KPOMKOH.

I Ipu mocne10BaTeIbHOM ONPEACTCHUNA COBOKYITHOC-
TH MMapaMEeTPOB JIEA0BOH NpounocTH (Vy, H, 65 a,) 1
KOHKPETHOHM TOYKH KPUBOH CTPOUTEIBHOU MPOYHOCTH
(p, b) Oe3pa3zMepHEIA MMapaMeTP £ paccMaTPUBACTCA Kak
BHYTPECHHHUUN OapaMeTp, IOCPEACTBOM KOTOPOTO
YCTaHABIMBACTCSA B3aUMOCBI3b MEXKIAY (DaKTUUYCCKHMU
XapaKTEPUCTUKAMU MIPOYHOCTU KOHCTPYKIUH KOPITyca H
YVKa3aHHBIMH BBINIC BHCIIHUMH HOapaMeTpaMH. Pacuert-
HOC 3HAYCHHUEC IapaMeTpa k& onpeacsieTesa mo (popMyme

- PS8 h\—65/96 1 DR \—5/96
a, = 1,668 17;) 175) (%) x
1

X (f(k)35f48£(k)—65/’96 ) (6.2-13)

3HAYCHUE VYCIOBHOIO UMEPUTENA JTUHAMUYECKOU
MPOYHOCTH JIbJa IPH Pa3JIpoOIeHUH @, WU 3aJacTCA B
KAUYE€CTBE (PUKCUPOBAHHOMN BEIIMUYUHBI B OOIIEM MACCHUBE
UCXOJIHBIX JTAHHBIX, WA ONPEACTACTCA HEMTOCPEICTBCHHO B
POIECCE pacyeTa B 3aBUCUMOCTH OT TOJILMHEI JISISHOIO
IOKPOBA /1 ¢ YUYETOM IIPOYHOCTH KOPITYyCa CYIHA U CE30H-
HOTO II€pHUoAa HaBUranuy mo gpopmynam (6.3-2) — (6.3-4).

IIpn m100BIX KOMOHMHAIIMSAX BHEIIHHUX IIapaMETPOB
(Vo, H, ©5 a,), KOTOPHIE YAOBIETBOPAIOT YCIOBHAM
6.2-10 — 06.2-13, B paccMarpuUBaEMBIX 3JIEMEHTAX
KOHCTPYVKIIMU BO3HUKACT 3aJaHHOC MOPCACIBHO JIOMYC-
TUMOE€ HANPSKCHHO-IC(POPMUPOBAHHOE COCTOSHHUE.

KaXXJpIl pauioH B MeECTax JICAOBOU HArpys3KHU
XapaKTePU3yeTCd COOCTBECHHBIMHU ITapaMETpaMM JIEIO-
BOU MPOYHOCTU BCICACTBUEC HU3MCHECHHUS CTPOUTEIBHOU
IPOYHOCTH U (POPMBI KOPITyCa CYAHA MO JUIMHE HOCOBOU
okoneunoctd. llpm a, = const u o = const JegoBas
OPOYHOCTE ONpPEACTACTCI KPHUBOU JTONYCTUMBIX
ckopocte Vo(H). llpu ymaldeHUH OT HOCOBOH
OKOHEUYHOCTH K PAHMOHY IEPEX0o/a B IMUWIUHIPUUYECCKYIO

Memoouueckue pexomenoayuu

BCTaBKY KpuBag Vy(/) cMemaeTcs B 30HY MEHBIITHUX
TOJIIYH JbJa U OOJBIINX CKOPOCTEH.

JIBUTasch BO Jb/1aX, CYIHO MOXET YAAPUTHCA O IjIa-
BAIOIIYIO JIBAUHY WX O JCASHOE II0JIE TIOOBIM PaliOHOM
HOCOBOU OKOHCUHOCTHU. /lOIYCTUMBIC 3HAUYCHUS CKOPOC-
TH U TOJIIMHEI JbJa I CyJHA ONPEACHAIOTCS JABYMS
XapakKTepHBEIMU JuHUSMU H = H, u Vo = Ve n
OTHOAIOIMUMU KPUBBIMU V(F), TOCTPOECHHBIMU I
HECKOJIBKUX CECUCHHU KOpIyca CyaHA.

KpuBBIC JONYCTUMBIX 3HAYCHHUU CKOPOCTH pPEr-
TaMEHTHPYIOT JOMYCTHMBIE PEXHUMBI 3KCILIyaTallud
CyJIHA B JICTOBBIX YCIOBHUSIX.

B cnydae HaInM4us BEPTHKAIBHBIX OOPTOB B PaliOHE
HOCOBOTO 3a0CTPEHMSA, YTO XaAPaKTEPHO IS CYIOB C
OyJIBLOOBBEIMUA O0BOJIAMHU, PACUET JOIMYCTUMBIX 3HAYCHUU
CKOPOCTH JODKCH BBIMOIHATHECA IO METOAUKE, COIIACO-
BAHHOU ¢ Perucrtpowm.

0.3 UcxoaHbie JaHHBIEC IS pacdeTa J0NYCTUMBIX
3HAYEHUH CKOPOCTH JBHMKCHHS CYIHA BO JIbJAaX

JI1g pacyeToB JI€MOBOU MPOYHOCTH HEOOXOAUMEL
CICAYIOMUE JAHHEIC:

o0IIHe CBEJCHUA O (POPME KOpITyca CyJHA B palOHE
€ro KOHTakKTa €O JIbJAOM (JaHHBIC TCOPCTHYCCKOTO
YePTEXKA);

3HAYCHHSA NapaMETPOB, XapaKTCPHUIYIOMIUX BHCIITHUE
YCJIOBUS:

OTHOCHUTEIBHAS Macca JIbJIUH;

NapaMeTpPbl TCOMECTPUH KPOMKH JICASHOTO IIOJIA
(I1aBaromIE JIBIWHBI) B 30HE KOHTAKTa KOPIIyca CyIHA
CO JIbJIOM;

opeaca OPOYHOCTH JbJa HAa H3THO W 3HAUYCHUC
KO pUIHEeHTa B (POpMyIIe IS ONPEACICHUS HECYIISH
CIIOCOOHOCTH JIEAIHOIO IOKPOBA;

YCIOBHEIA MapaMeTp IPOYHOCTH JbAa Ha pa3apoo-
JICHUE — U3MEPUTEIb JUHAMUYCCKOU MPOYHOCTH JIBJA;

JAHHBIC (DAKTHYCCKOM MPOYHOCTH KOHCTPYKIIHM
KOpIIyca cygHa (OOmMHMBKH W 0allok Habopa) B paliOHE
B3aUMOJICHCTBHS CO JIBAOM, MOPECACTABICHHBLIC B BHJIC
KPUBBIX (PAKTUYECCKON IMTPOYHOCTH.

O6mue cBeacHuA 0 opMe KOpIyca CyaHa B paliOHE
€r0 KOHTAKTA CO JIBJAOM IIPEJICTABIAIOTCA B BUAES TAOIUIT
U TpapUUIECKUX 3aBUCUMOCTEU, ONPEACIAIONIUX 3HAYEC-
HUA VIJIOB HAKIOHA BAaTCPIMHUM M minanroyra x JIII B
HECKOJIBKHUX CEUCHHUAX IO JIMHE cygHa (T1abdma. 6.3-1,
puc. 6.3-1 u 6.3-2).

J71s TpaHCHOPTHBIX CYA0OB Takad WHQOpMaIus
IPEICTABIACTCA TOJBKO JJIA PalOHa HOCOBOTO 3a0CTPE-
HUS.

B oOmieM ciayvac AOKHBI OBITH PACCMOTPEHEI TPH
CloydYas 3arpy3kd CyAHa, pa3Invalonuecs 3HAYCHHEM
pPACUCTHOU OCAJIKU:

B IIOJIHOM TpPY3y;

B OayiacTe;

IPOMEXKYTOYHOE COCTOSHUE 3arpy3KH.
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Taonuma 6.3-1

IlapaMeTpsl pOopMBI KOPIIYCA CYIHA B PAHOHE HOCOBOI'O 32A0CTPEHUS HA YPOBHE BATECPJIUHHNU,
COOTBETCTBYIOIIEH PACYETHOH 0CAAKEe CYIHA

X,; — OTCTOSIHHE PacCMaTPHBAEMOTI0 PacueTHOIO CEUEHHS OT MHJICIb-IIIAHroyTa (M), M;
Xgm — OTCTOSTHHE PacCMaTPHBAEMOTO PacdeTHOIO CEUEHHS OT HOCOBOro meprneHaukyiaspa (HII), m;
Veg — IMOJOBHHA IIHPHHLI BaTEPIMHHH, COOTBETCTBYIOIIEH pacyeTHOH OCaJIKe CY/HA ¢, B pacCMAaTPUBAEMOM PAaCUETHOM CEYCHHH, M;
& — YIoJI HaKJIOHA BaTepJIMHHH, COOTBETCTBYIOIIEH pacdeTHOH OCaJKe Cy/Ha d, K JuaMeTpaabHOoM miockocTH (/II1} B paccmarpuBaeMoM
pPACUYeTHOM CEUEHHH, TPaj.;
[} — yro) HakJIOHA IIMAaHTOyTa K AHaMeTpaldbHOH 1miockocTH {JI11)} B paccmaTpuBaeMOM pacdeTHOM CEUSHHH Ha YPOBHE BaTEP IHHHH,
COOTBETCTBYIOIIEH pacyeTHOM OCajKe CyaHa d, Tpaj.;
' — yrox HaKJIOHA MINIAHTOYTA K BEPTHKAIM B pacCMATpHBAEMOM PacyeTHOM CEUCHHH HA YPOBHE BATEPIMHHH, COOTBETCTBYIOMICH pacueTHOM

ocajJike CyJiHa d, Tpaj,.;
B, = arctg[cosu X tg[3].

d :
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Puc. 6.3-1 I'padpudeckoe oT0OpakeHHEe pacipee/ICHHs YIJIOB HAKIIOHA BaTEpPJIMHUH
M IIIIAHTOYTOB 110 JUIMHE parioHa HOCOBOIO 3a0CTPEHHS CYAHA
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L

(LY

A

1 epao.

LY

i

LR

-147.

215 43.0 64.5 36.0 1017.5

A0
=

——ALPHA —O—BETA

Puc. 6.3-2 I'padpuueckoe oToOpaxkeHue pacupeAciIeHus YIJIOB HAKJIOHA BAaTEpJMHHUH M IIIAHTOYTOB MO BCEH JUIMHE CY/IHA

3HAUYCHUS I1apaMETPOB, XAPAKTCPU3YIOIIMX BHEIII-
HUE VYCIOBHUA, NPUHUMAIOTCA B COOTBETCTBUHU CO
CIEIYIOMUMU PEKOMEHTAITASAMU:

FCOMETPUS KPOMKH JIEASHOTO Ioas (ILIaBaromeH
IBAWHEI) B 30HC KOHTAaKTa KOpPIIyca CygHa €O JbA0OM
OIIPEACIIACTCA PAIUYCOM CKPYITICHUS KPOMKHM JIbIUHBI R,
KOTOPHIU MPUHUMACTCA PABHBIM 25 M;

A
OTHOCHUTEIBHASA Macca JbAuHBl CM = i (M. —
Ice
Macca JbAUHBEL, A — Macca cyaHa) OIpeAciacTCa Ipu

JONYIICHUH, YTO JIBJHMHA B IUIaHE UMEET (POpPMY Kpyra
TUAMETPOM d,, TOMIKAY H 1 IIOTHOCTS Py, = 0,90 ™V

My, = 0.251d7..Hpye, = 0,707d7..H; (6.3-1)

3HAYCHUE AHAMETpa JILAUHEI IPHHUMACTCS PABHEBIM
€€ XapaKTEpPHOMY pa3MEpy B COOTBETCTBHH € MPHHS-
TBIMHU TpagallisIMH XapaKTCPUCTUKU OUTOrO Jba:

OOJIOMKHU JIEAAHBIX MOJE€H — JIBJAUHBI Pa3MEpPOM
100 — 500 Mm;

KPYOHOOHUTBIA II€A — JABAWHBI pasMepoM 20 —
100 Mm;

MEIIKOOHUTEIA JICT — IbAUHEBI pa3MepoM 2 — 20 M;

KYCKA JIbAa (TEPTBIA J€J) — JIbJAWHBI Pa3MEPOM
0,5 — 2 M.

[Ipenen npoYHOCTH JIbJla Ha U3TUO, G U U3MEPUTEID
AUHAMAYECKOU IMPOYHOCTH JIbJa Ha pa3apoOiIcHUE, d

P
OTIPEJCIAIOTCA IO CISAYIONMM (POpMysIaMm:

c,= 0,25k, 0(H) Mlla; (6.3-2)
a, = 100k, p(H) (6.3-3)

_ (4N1/6
npH G{/7) = (E T
0

H > HU(HE— 1); Hy=0,7, (6.34)

0

e k, = 0.8 IsL OCEHHEro Iepuo/ia HaBUTalluH;
k, = 1,2 115 3UMHe-BECEHHETO IIepHOAa HaBHTAI[HH.

3HaucHUE Oe3pa3MepHOT0 Ko3((DUIUECHTA M B
GopMylie A8 ONpPEACICHUS HECYHeH CIOCOOHOCTH
neasHoro mokpoBa (6.2-9) u 3aBucumoctu (6.2-10) B
COOTBETCTBHH C CYIIECTBYIOIIMMH PEKOMEHIAIUAMUA
MOXKET HU3MCHATHCSA B JIOBOJABHO IIMPOKOM JIHAIMA30HE,
OTPAHUYECHHOM CIECAVIOIMUMHU 3KCTPEMalbHBIMU
sHaucHUsIMH: 0,52 <m < 1,33. B kauecTBE pacucTHOTO
3HAYCHUA KOAPPUIHCHTA M CIACAYCT MNPUHHUMAThL €ro
HanOoabemiee 3HaucHue (m = 1,33).

Bri00Op pacyeTHOr0 pEeKUMa B3aHMOJCHCTBHS KOP-
myca CyIHa cO JbA0M (Habopa pexuMoB) (Tadi. 6.3-2)
MPOU3BOJUTCA B COOTBETCTBUU € PEKOMEHAAIUIMU
paszaennoB 4 u S.

JlanHple 0 (hAaKTUUCCKOU TPOUYHOCTH KOHCTPYKIIHU
Kopnyca (oOmuBKHM M 0anok Habopa) B paloHE
B3aHUMOJICUCTBUSA Cy/iHA CO JIBJAOM IIPEACTABISAIOTCS B
BUAC Tabaun (Tada. 6.3-3 — 6.3-6) u rpadHKOB
(puc. 6.3-3), ompeAcIsAIOIMNX H3MEHCHUE MTOTOHHOU
Harpy3KH M/UJIH MaKCHMaJIbHOTO J4BJICHUS B 30HE
KOHTAaKTa B 3aBUCHMOCTH OT BBICOTHI 30HBI KOHTAKTa
q(b) numu p(b). IlpenenbHoe (MaKCUMaIBHOE) 3HAUYCHUE
BBICOTHI 30HBI KOHTAKTa 3aBUCHT OT OCOOCHHOCTH
KOHCTPYKIIUH U OPHHAMACTCSA TaKHM 00pa3oM, YTOOEI
MSATHO IPHIOKCHUS HATPY3KH HE BRIXOAUIO 34 OHMOPHBIM
KOHTYD (T.€. HE MEPECEKAIO IMAIyORl M ILIaT(OPMBI).
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Tadbnuma 6.3-2
1lapaMeTpbl BHEIIHHX VCJIOBHH

M, — pacuerHass Macca JIbAUHEBIL, T;
Cyr = A/M, — oTHOCUTEIBHAS Macca JILIHHLL;
R — paamyc CKpyIlIeHHs KPOMKH JIb/ia, XapaKTePH3YIOIIHH TeOMETPHIO KPOMKH JISASHOIO MOJIS/ILIABAIOIIEH JIbAMHEL B 30HE KOHTAKTa CyJHA
CO JIBJOM, M;
M — YCIOBHBIM KO3(P(PHUIMEHT, XapaKIepH3YIOIIH HECYIYE CIIOCOOHOCTD JIGASHOIO IIOKPOBA;
Gy — Mpeze NPOYHOCTH JIbJia Ha H3THO, /M
a, — YCIOBHBIM Oe3pa3sMepHBIN IapaMeTp (H3MEpHUTeNb), XapaKTepH3yONUH JHHAMHYECKYIO IIPOYHOCTD JIb/ia IpH pas3ipoOIeHHH.

Ne pacu. BapuaHra

Tum JgeassHorO MOKpoBa

S
-

CM :A/MH

2
- T/M

'IIII
=
I

Tadonuma 6.3-3
PacdyeTHbIC 3HAYCHHUS [TAPAMETPOB (PAKTHYECKOH IIPOYHOCTH OOIIHBKH (ABA ILIACTHYECKHX HIAPHHPA)

p(b), xlla I N N I

f

S = ..MM, R 7= ..

<
—
oo

1

2
=

Tadbnuma 6.3-4
PacueTHbIC 3HAYCHUA TAPAMETPOB (PAKTHYECKOH MPOYHOCTH 0AJT0OK OCHOBHOTO HAOGOpa (CABUT)

fl=..cMiRyg=.. Mla,a=..ml=..M

L R T I A T
L e I A I
S e I I T

p(blh, Kl I Y Y D
(/D). Kt I Y Y D

Tadtnuma 6.3-5
PacyeTHBbIE 3HAYECHHUH TAPAMETPOB (PAKTHYECKOH MPOYHOCTH 0AJ0K OCHOBHOT0 Habopa (H3ruo)

W= _.cm:Ry=. . Mlaa=..ml=.. M

(/A I R R R R R N TR
on |1
[ R R R R R
E T I R R R R
P I R R R R
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Puc. 6.3-3 KpuBast cTpouTenbHOM U (PAaKTHUESCKOU IIPOYHOCTH 0aJ0K OCHOBHOIO Habopa {HM3ruo)

Tadtnuma 6.3-6
PacyeTHbIC 3HAYCHUH MAPAMETPOB PAKTHYCCKOH MPOYHOCTH KOHCTPYKIHH KOPIYCA H MAapaMeTphbl OrH0a0IIed KPUBOH B PAHOHE: .........

f

S =. MM A= oM W= e Ryg=.. Mla,a=..mIl= .M

o
I

p(b/l), klla
pZ(b/D: KH&
p3 (b‘/z):r klla

pﬁl(b’/l): klla
pS(b/D: klla

PN

IllpuMedanuce:
p1(b/l}, klla — pacueTHBIC JaBICHUS IS OOININBKHY;
po(b/l}), klla — pacueTHBIC JAaBICHHS IS 0aJI0OK OCHOBHOIO HabOpa {IIpPOJICTHOE CEUEHHE, U3THO);
pa(b/l), klla — pacueTHBIC JaBICHHS JJIS1 OaJI0K OCHOBHOIO Habopa {OIIOpHOE CeUeHHe, H3THO);
pal(b/l}, klla — pacueTHbIE JAaBIEHHS JJISI 0aJJ0OK OCHOBHOIO HabOpa {IIpOJIeTHOE CEUEHHE, CJIBHT );
ps(b/l}, klla — pacueTHbIe JaBIeHHS JJISI 0aJI0K OCHOBHOIO Habopa {OIIOpHOE CedeHHe, CIABHT );

THIl KpHUBOH
(paKTHIECKOH
IIPOYHOCTH

— JIpYyTO¢;
p(b/l), klla — pacueTHBIC 3HAYCHHUS IIapPaMETPOB (PAKTHUESCKOM IPOYHOCTH JJISI KOHCTPYKITHH B LIEJIOM {OTHOAFOILas ).
6.4 Pe3yabrarsl pacuera JONMYCTHMBIX CKOPOCTEH Takue pe3ynsTaThl NPUBOAATCA IS KaXKIOTO BBIO-

Pe3yasTarel pacucTa IPEACTABIAIOTCS B BHUAC TAaOMMIIT  PAHHOTO PACUCTHOTO CEUCHHUS KOPITyca CydHa B MOPEACiax
(Tabn. 6.4) u rpadukoB, OMPEACTAIONIUX JOMYCTUMBIE  HOCOBOTO 3a0CTPEHMS, a TaKXKE IS BCEU HOCOBOU
coueTaHus (KOMOMHAITUHM) CKOPOCTH ABIDKCHHS CydHA W OKOHEUYHOCTH B IEI0M (OrdOarollMX KPUBBIX JICIOBOM
TONIIAHLL JIbJAd NOpH 33aJaHHOM KPHUBOHM (PAKTUYCCKOHM  IPOYHOCTH, IOIYYCHHBIX I KAKIOTO PACUETHOTO CCUCHMS).

IPOYHOCTH KOHCTPYKITHH. B neasax KOHTpOIIS pe3yiabTaToB pacueTa B TabIMIax
[PUBOAATCA 3HAYCHUSA MTApaMETPOB KPUBOU JOIYCTUMBIX
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Tadoauma 64

1lapaMeTpbl KPpUBOH JONYCTHUMBIX CKOPOCTEH

Tun xpuBOH (haKTHIECKOH ITPOYHOCTH

IllpuMedanue:
H — ToiuHa JIeaa;
Vg — pacueTHAs CKOPOCTH IMOCTYNATEIBLHOTO ABMKCHHS CYIHA,

[ — xoa(pULEHT IPUBEICHUS CKOPOCTH CYy/IHA K HallpaBJICHHIO yapa;
Vol — JOIIYCTHUMAsi CKOPOCTh Cy/IHA OTHOCHUTEIBLHOTO CXKATHS CyAHA M JIbJIUHBI;

Vor — AOIIYCTHMAAN CKOPOCTb CYAHA 1IPpH IICPBHUYHOM (HPHMOM) viaape,
Vorr — AOIIYCTHMAAN CKOPOCTL CYAHA IIpH BTOPHYHOM (OTIJB,H{E}HHOM) viaape,
Vorr — KOJIHYUECTBO THIIOB KpHBOfI CTpOHTBHBHUfI IPOYHOCTH.

CKOPOCTEU JUIA KaXKJIOTO THIIA KPUBOU CTPOUTCIHHOU
OPOYHOCTH U OrHOaromias A8 BCEX THIIOB KPHUBEIX JJIS
KaKIOr0 PacuceTHOro ccucHus. TakuM o0pa3oM, €CIIH
BBIOMPACTCS 5 pacUYeTHBIX CEUCHUH IO JIMHE OKOHEYHOCTH
1 4 TUMa KPUBBIX CTPOUTEIHLHON IMPOYHOCTH, TO BBIXOIHBIC
pPE3YABTaThI OyAyT COCTOATh U3 (4 + 1) X 5 + 1 = 26 Tabanu-
HEIX OJIOKOB.

PekoMeHyeTcss popMa Ipe/ICTaBICHUS PE3YIIBTATOR
B TaOJIMYHOH (hOpME.

Ha ocHOBaHUM JaHHBIX Ta0d. 6.4 CTPOUTCA UTOTOBAS
KpuBasg JOMYCTAMBIX CKOPOCTCH JBWKCHUA CYAHA B
rpauieckon popme.

7 BE3OIIACHBIE JJUCTAHIIMHA IIPU ABUKEHUN CYIHA
[1O/I IIPOBOJAKOM JIEJOKOJIA

B maHHOM pazaene BBIMOIHACTCA PacucT MUHAMAIb-
HOM 0€30IacHOMN JUCTAHIIUN OPOBOJKHU CYIHA.

MunuManbHasg Oe3omacHasd JTUCTAHIIUA — OJOUH W3
OKAa3aTeJIeH, KOTOPBIA CYIIECTBEHHO BIUAET Ha 3P Pek-
TUBHOCTH 3KCIUIyaTalldM CyAHA BO JIbaax.

be3omacHas AUCTAHIMA ONPEACIACTCS IJIA ClIyvas
SKCTPECHHOI'O TOPMOKECHHS CyJHA C PEBEPCUPOBAHUEM
rpcOHOTO0 BUHTA NPH JBIKCHHM CyAHA B KaHAJIC 3a
JIEAOKOIOM HOPH PE3KOM TOPMOXKEHHHM M OCTAHOBKE
TUIUPYIONIETO JIeAokona (cygHa B KapaBaHe). CygHO
JODKHO MOracuTh CBOK HHEPLIUIO M OCTAHOBUTHCA,
YTOOBI H30€KaTh CTOITKHOBEHHUS.

7.1 Meromuka onpeaejieHus 0e30MacCHON JUCTAHIMH

be3omacHas AUCTAHIIMS IIPOBOJKHA CYIHA ONPECIC-
II€TCA ¢ NOMOIIBIO AHarpaMM B 3aBHCUMOCTH OT
CKOPOCTH BMXXCHHSA CyAHa NOpH (PUKCHPOBAHHEIX
3HAYCHUAX TOJIIHUHLI JIbA.

IIpu omnpeacneHUM AUCTAHIUMU HYKHO YUHUTEIBATS,
YTO Cpa3y IIOCJIC BHE3AIMHOM OCTAHOBKHU JICJIOKOJIA HIIH

BIICPEAU HUAYIIETO B COCTAaBE KapaBaHa CY[IHA, paccMar-
pUBAEMOE CY/IHO MOJIYYaeT COOTBETCTBYIOINIYIO KOMaHY,
a 3aTcM IPUHUMACT SKCTPCHHBIC MEPHI I TOPMOXKCHHUS,
T.C. BBINOJHICT MAaHEBP «OCTAHOB» WM «peBepe». B
MPOIECCE €T0 BRITOJHCHUS CYTHO MPOJODKACT JIBUTATh-
CS MO0 MHEPIIMHU B KaHAJIC CHAYalIa MO MEIKOOUTOMY JIbAY,
a 3aTeM BOJIM3H JIC0KOIIA, TPAKTHUISCKU 10 YUCTOH BOJIC.
JImuHa y4yacTka CBOOOJHOHM OT JIhJa 4YacTH KaHalda 3a
KOpMOU JeaoKoJa cocraBideTr 150 — 200 M B 3aBUCH-
MOCTH OT MOITHOCTH JIEIOKOIA ¥ TOJIIUHEI Jb1a. TakuMm
oOpazoM, oOIIee BpeMs, 3aTpadydBacMOE CYJIHOM Ha
COBEPIIICHUE MAaHEBpa, CIIAracTcsa M3 BPEMCHH IIepeaayul
KOMaHJbl, BPEMEHHU peBEpca TI'PeOHOM YCTAHOBKU U
BPEMEHU, KOTOPOE HEMOCPEJACTBEHHO 3aTpayuBaeTcs Ha
noranicHue uHepuu., COOTBETCTBECHHO, JIHMHA Ipodera
OyZeT 3aBHCETh OT CKOPOCTH IIPOBOJKHM, MHapaMETPOB
IbJA4 U 3arpy3Kd CyaHA. UeM TSKEICH JICIOBBIC YCIIOBUA,
TEM MCHBIIIE 3HAYEHUE IPPEKTUBHOU OEC30MACHOU JUC-
TaHITUH.

IIpu pacueTe XapaKTEPUCTUK HHEPIUM CYAHA, OT
KOTOPEIX 3aBUCHT 3(hPeKkTuBHAA Oc30MacHas TUCTAHIUS,
paccMaTpuBaeTca oOmiee AU PpepeHIHATBHOE YpaBHE-
HUAC HCYCTAHOBHUBIICTOCS IPSIMOIMHCHHOIO JIBIKCHUS
CydHa B OTHOCHTCIBLHBIX KOOpAUHATAX

gA(l + 7\~11)Ff” df;g’ _T(F}")—RH(F}"):, (71-1)
e ¢ — YCKOpeHHe CBOGOTHOTO MajeHus, M/C™;
A — MaccoBoe BoAOH3MEIIeHHe CyaHa, T;
A1 — Koo dHUIEeHT IpHUCOSTUHEHHON MACCEI BOJLI H JIbJIA;

Fr = v/\/gi — ©Oe3pa3sMepHbId KPHUTEPHH JUHAMHYECKOTO II0I00HS
$pyna;

T(Fr) — cyMMapHas Tsra TpeOHBIX BUHTOB cyaHa, KH:

R (Fr}) — II0JIHOE JI€A0BOE CONPOTHBIICHHE CY[AHA IIPH JBHXKCHHH BO

abaax, kH;

G = Lgy/L — oTHOcHWTENnbHAS UIMHA MPoOera Cy/IHA, ONpPEeIsIonast

MHHHMAJIBHYIO O€30IIaCHYIO MAHUCTAHIIMIO IIPH JBIKEHHH
CyZHA BO JIBJaX IO IPOBOAKOH JIEAOKOJIA.
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JI1da pemeHus paccMaTPpUBACMOTO YPaBHCHUA
BBOJUTCA JIONMYIICHUE O KBA3UCTAIIMOHAPHOCTH IIPOIEC-
ca JBIDKCHHA CyaHA. B 3TOM clyyae COIPOTUBICHUE
MOXXHO OINPEACIIUTG HU3BECTHBIMA AHAITUTUYCCKUMU WU
SKCIICPUMEHTAIIGHEIMU  METO/IAMU, 4 CYMMAPHYIO TATY
'PCOHBIX BHHTOB CyJHA 1 — cUYMTaTh ITOCTOSHHOM,
pPaBHOW CYMMAapHOM TATe TI'PEOHBIX BUHTOB Cy/JHA Ha
MIBAPTOBHOM peXHMe Ty,. C YUETOM BBIINICH3IIO-
’KCHHOT'0, IIpaByl0 4YacTh AUPPEPECHIIUATIBHOTO VPaB-
HCHUS JBWKCHUS CyAHA MOXHO MPEACTABUTHL B ClIE-

AVIOIIECM BUC:

?(F}”) _RH(FF) — ?Hm o [RE+RM] —

= 1 000: S [RE+ (RM+RCK1+RGK2] ’ (7 1 '2)

TJAc RH-LI — «(HHCTOCH JICAOBOC COIIPOTHBICHHC CY/IHA IIPH ABHXKCHHH BO

JIbJAX;

Ryp — «HOpsiM0e» J1€JI0BO€ CONPOTHBJICHHE CYIHA P ABHKEHHH BO
JbJaX, IMPAKTHYESCKH HE 3aBHCAINCE OT CKOPOCTH €ro X0/4a;

R =ciFr m R = oF - «CKOPOCTHBIE» COCTABJISIONIHE

JeI0BOTO COIPOTHUBIICHUS CyAHA IPH IBIDKEHHUH BO JIbJaX,
3aBHUCSINE OT CKOPOCTH €r0 XOAa M HPONOPIHOHAIBHBIE
yucly Fr | KBajipaTy 4ucia v COOTBETCTBEHHO;

R, = ¢'5Fr— nonHoe THAPOJNHAMHYECKOE CONPOTHUBIICHHE CY/IHA IIPH
JIBIDKCHHH Ha YUCTOM BOJE, 3aBUCAINECE OT CKOPOCTH €r0
X0Ja M IIpHHHMAacMO€ B JIAHHOM pacuere (C y4eToOM
TONYIIEHUS HEKOTOPOM TeOopeTHYEeCKOH YCIOBHOCTH)
IPOIOPIHMOHAIBHBIM KBajpary 4ducia Ir, ¢y, ¢o 0 ¢; —
IOCTOSHHBIE KOA((PHUITUCHTEL.

B sTtoMm caydae oOmee audppepeHIUAIBHOE
VpPaBHCHUE [ABMKCHHUS CyJHA B OTHOCHUTCIBHBIX KO-
OpAWHATaX CBOAUTCI K HECIMHCHHOMY JU(PPEPCHINAID-
HOMY YPABHEHHUIO IIEPBOTO MOPSAAKA ¢ PA3ICIIIOIIUMUC
[IEPEMEHHBIMU, PEIIUTE KOTOPOE B JATBHEUIIEM MOXHO
TI0OOBIM U3BECTHBIM METOJIOM. B 4aCTHOCTH, IIpEAIaract-
Ci peElIaTh YPaBHCHUS VYKA3aHHOIO THUIA YHUCICHHBIM
METOAOM € IOCICAOBATCILHBIM IIPUMCHECHHUEM H3BECT-
HEIX (TaO0IUYHBIX) aHATATUYCCKUX PEIICHUM,

OKOHYATCILHEIC PACUCTHBIC BBIPAKCHUS IS OI-
peIeIeHus JIMHBI Ipo0era CyaHa IPU BBITOJIHEHUH TOTO
WM WHOTO CTaHAAPTHOIO MaHEBpa MOTYT OBITH ITOJIY-
YCHBI MPH CICAYIONUX HAaYadbHBIX YCIOBHAX:

o8 JIMHBL Opo0Oera CyaHa NOpH «OCTAHOBE» BO
IbJaX (KIIOJHBIA BIEPEI» — «CTOI):

dFr ____ Ry(Fr) _ _ RyroFre(ctef) o o

dS  gA(l + Ay ET gA(l + AyEFr 70

=—gA(l + X )Fr = dbr, (1.14)
V) Ryt (ep = e @

U1 JJIMHBI Ipo0Oera CyJiHa IPH «Pa3TOHE» BO JbaX
(«CTOID» — «IIOJHBIA BIOEPEI):

dirr R, (Fr)+ T

dQ gA(l + Ay Fr :

(Rup + Tuus) + c1Fr+(cs + ¢ )Fr?
gA(l + Ay Fr ?

(7.1-5)
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Fr

* Iy
:—gA(l -+ )\. )j‘ — / 7, dFr;
HFF (R T Tyt e fr+(cy + cy)Fr?
(7.1-6)

I8 JUIMHBI IPO0Eera cygHa IpU «TOPMOXXCHHNY BO
npaax («IIOJHBIM BIOEPET» — «IIOJIHBIN Ha3aD»):

dFr  R,(Fr)+ Ty

dC gA(l + Ay )7 )

(Rup i?ax) + c1Fr+(ch + ¢d)Fr?

- gA(l + A, )F7 ’ (7.1-7)
Fr
B ) Fr
——gAl kllzj (Rnpiix)+ c,Fr+(c, + cé’)Frz atr.
(7.1-8)

B mocimegHeM ciIydac K JQIMHE OpoOera cyaHa,
BEIYMCICHHOrO Mo (popmyiie (7.1-8), Heobxoaumo g06a-
BUTH ITOIPABKY Ha JJIHHY IYTH, IPOXOJUMOTO CYTHOM 34
BpeMs, B TCUCHUE KOTOPOTO OCYIIECTBISETCA PEBEPC €O
rpeOHOro BUHTA. JIaHHYIO TOMNPABKY BBIYUCISAIOT C
noMoIel0 (popmynsl (7.1-4), TpH 3TOM H3BECTHO, UTO
IS JICOOKOIOB, Y KOTOPBIX BpeMsS peBepca I'peOHOU
YCTAHOBKU HE3HAYUTETHLHO (~ 10 — 15 ¢), oHa HeBemnuka.
VY ¢cya0B, HMECIOIIUX AU3CIBHYI0 YHEPIeTHUCCKYIO YCTa-
HOBKY, BpeMs peBepca IpeOHOM YCTaHOBKH COCTABIIACT
~60 — 110 ¢, mosToMy 114 HUX 3HAYCHUE BBOIUMOU
MOIPABKH OKA3bIBACTCH CYIICCTBECHHBIM.

HenocpeacTBEHHOE BBIUYHCICHHAC JIWHBEL Mpo0era
cyaraa no dopmymnaMm (7.1-3) — (7.1-6) npou3BoIUTCS
IpH MOMOIIY CICAVIOMHNX TaOJUYHBEIX aHAJUTHUYCCKHX
pPEIICHUN YPaBHCHUM:

X .o 1 b {1 ,.
X dx —— nx—-|< dx; (7.1-9)
1, 2 2ax+b ]
L‘{ dX \/5 arctg \/5 , (7.1-10)

me X = ax” + bx + c, D= dac—b* > 0:
x = Ir;
a= crtcsi b= cyq; B
¢ = Ryp, ¢ = Rypt 11 WIH ¢ = Ky + 15 B 3aBUCHMOCTH OT TOTO,
KAKOH CTAaHJAPTHBIM MAHEBP BBIINOJIHICT CYIHO.

7.2 Ucxoauble JaHHBIE IS pacdera 3¢ PpekTuB-
HOHU 0€30I1aCHOU JJUCTAHIIUU

J{1a onpeaencHus 3(@PEKTUBHOU 0€30IMaCHOM JHC-
TaHIIHU OPOBOAKHA HEOOXOAUMBI CICAYIOIHNE HCXOAHEIC
JaHHEIC:

XapaKTePUCTUKH YCIOBUH 3aIrpy3KH Cy/IHA (OCaJKU HO-
COM U KOPMOH, BOJOU3MEIICHUE, XAPAKTCPHUCTUKUA (POPMEI
Kopiryca). JIOKHBI OBITh PACCMOTPEHBL, KAK MUHUMYM, J1BA
CIIy4asl 3arpy3Kd Cy[dHA. B IIOJIHOM TPy3y U B Oa/lIacte;

XapaKTCPUCTUKH CIUIOUCHHOCTH JIbJ1a B KaHale. Pac-
CMATPUBAIOTCS TPHU BO3MOXKHBIE CUTYallUU, pPa3JIu-
Jalomuecd 0O CIUIOYSHHOCTH: 5 — 6 0anios,
7 — 8 0amoB, 9 — 10 0am0B;
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00IIaa uHMOpMaAIUI O ABWKUTCILHOM KOMILICKCE U
XaPaKTCPUCTUKU Pa0OThl SHEPreTUYCCKOM YCTAHOBKH
npHu peBepce (IPOAODKUTECILHOCTE PEBEPCa);

IUana3oH TOIIIUH JbJa B pPalOHE BEPOATHOU
IKCILIyaTallud KOTOPBIA BBIOUPACTCS B COOTBETCTBUU C
PEKOMEHIAIUAMY, IPUBECACHHBIMU B pas3acic 4;
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7.3 Pe3yabrarsl pacueToB

Pe3ynbTaThl pacyeToB JOJDKHBI OBITH IPEACTABICHEI
B Ta0IUUYHOM (Tadm. 7.3) u rpaduueckoit popme. I'padu-
KM CTPOSATCS HAa OCHOBAaHUM JaHHBIX (Tabm. 7.3) u
IPEACTABIAIOT COOON PE3YAbTAaThl PACUECTOB B BHJC
3aBUCUMOCTCH 0O¢30macHOM 3(@(MEKTUBHOU JUCTAHIIUH

AUAna3oH CKOPOCTCH JIBIDKCHMS CyAHA B KaHAJE,
KOTOPBIA BBIOUpAETCAd B COOTBETCTBUU C PEKOMEHJa-

OT CKOPOCTH JIBHKCHHS CYJHA B KaHAJE 3a JICTOKOJIOM
IpU Pa3IMYHON TOIIUHE JIbJa. Takue rpauKd JOJKHBI
UAMU, IPUBECACHHLIMA B pas3acic 6. OBITH MOPUBEACHBI IS BCEX PACcCMATPUBAEMBIX COC-

PexoMeHyeTCAd CIEAyIoNas CTPYKTypa HUCXOAHBIX  TOAHUU 3arpys3kd CyJAHa M Pa3IMYHOU CIUIOYCHHOCTHU
JTAHHBIX. IbJa B KaHale. Tak, eCclnd paccMarpyuBarOTCA JBa CIIydas
3aCPY3KH CyAHa U TPU TIpaJalldd I10 CIUIOYEHHOCTH,
KOJIUYCCTBO Tpa(pMUECCKUX WILIIOCTPAlUKU JOJDKHO OBITh
paBHO 6.

Taoauma 7.2
HUcxonuble JaHHBIE M PpacdeTa MUHUMAJLHBIX 0€30ACHBIX AUCTAHI[UH

_ PACHCTHA JJIMHA CYIHA4, COOTBCTCTBYIOIIAA JJIMHC CY/IHA 110 KOHCprKIHBHOfI BATCPJIHHHH

M pacueTHas MIHpHHA CYAHA, COOTBETCTBYIONMIAS IIUPHHE CYAHA MO KOHCTPYKTHBHOM BATEPIHMHHH B
CEUCHUH MU/ICIIb-IIIIAHTOYTa
d = M pacueTHasT 0cCajika Cy[AHa, COOTBETCTBYIOIASL OCAaJKe CyJHA II0 KOHCTPYKTHBHYIY {JIE€THIOKO
TPY30BYIO} BaTEepPJIMHHUIO (T.€. 0CaJKe CY/IHA B MOJHOM I'Py3y B Hadaje perca)

5 T T oo oo oo
B T T T omonomo mowrmo ummms oo s er pocemororame
e T || ootumon otuwn momoms, soomersrayomnt vt oo
G T T b somons momam ey s
o I T
T I I
G T T cobimuom nomos mowm wocon sors syt s
- | ¢ [vwwestomnmmoom
VG | [ | oo soromenoms oy oo puremoiosume
w1 1o | scoome s ey e pacwmo e
T N
o T T [ o vom o vocoro vor oo s
-
N N I e
_ TEXHUYECKasl {CIelpHUKallMOHHAS) CKOPOCTh X0/a Cy/IHA B IIOJIHOM I'Py3y Ha

I N 7 R G

o T T Tt s o sopoe som s e

Vo — kRVOW: _ PACHCTHAA (BI{GHHyaTaL[HUHHaH) CROPOCTb XO0/Jd CY/Hd4 B IIOJIHOM I'DY3Y
I N Y7 et
C

e pow = ypciio Ppyaa, COOTBETCTBYIOINIEE pacueTHOH {DKCILIYaTalHOHHOM ) CKOPOCTH X0/1a CY[AHA B IIOJIHOM
Tpy3y HA YUCTOH BojEC Vpow

2
g- | [we | yoxopemme croSomioro maemns
b= | i | paciemas naomocms voperoi soms

3
- | ] pacsemas momocts mopcroro ma
__ 2 w B o

Lo L | | mevaneeoas mawoers wopekoi som (npa f — 4°C)
G ||| ooddmmem wemns mwmwenns ma no rramol cram
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Memoouueckue pexomenoayuu

Pacueruein BapmaHT Ne |:

Taocamma 7.3
H, = M
S = OaJw.
Sep = OaJLI.
Bramg = f(S:HmeEﬂ) — M
Ngar = Bran/B =
ki = 1S, ngqp) =
Y
ky = AS) =
kz = const =
k4 = const = M°

Pacuer «4HCTOTO» M MOJHOTO JETOBOTO COIIPOTHBJACHHUA CYAHA IIPpH ABHARCHHH B MeJIKOOHUTBIX Jdb/AA4X

Fr = vi(gl)'* —
Vv M/C
Vs V3.
Cop KT'C
kH
Ry = C,pFr? KT'C
kH
Rp KI'C
kH
C1x KT'C
KH
Cax KT'C
kH
Rexy = CyFr KI'C
kH
Rexo = ConFr KTC
KH
Ry = Rip + Rexn T Rexo KI'C
kH
R, =Rg + R KI'C
kH

Pacyer MUHHMAJIBHBIX 0€30MACHBIX JUCTAHIUN IIPH ABHKEHHH CYIHA B MEJIKOOUTBIX JbJAX B KAHAJE 34 JIETOKOJIOM

(= Lgn/L= —Ag(1 + hyy) [FrA(Cop + Con)Fr® + C1Fr + RypldFr

x = Fr —
a = Coy + G5, kH
b= Ci, kH
¢ = Rrp kH

X = ax’+bx + ¢

D = 4ac—b*




Memoouueckue pexomenoayuu
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npu D > 0:
{X)dx = 1/2a) X —b/A2a){[1/X)dx = 1/(2a)ldX — bA2a)2/D"?arctg[(2ax + b)/D"?]

1y 172
D —

1/2a) _

b/2a) _

2/D1f’2 L

In’X —
(2ax + byD'* —
arcte[(2ax + b)y/D"? —

j[x//\i]dx x = Fry —
j[x//\:]dx x=Frg=20 —
C = Lgn/L —
Lgn=CL M

8 ObUIUE BbIBO/Ibl U PEKOMEH/JIAIIUA

JIAHHBIU pa3Aca ABIACTCA 3aKIIOUYUTCIBHBIM H
o(hOpMISIETCS B IIPOU3BOJIBHOM BHJE.

B o0mieM ciaydae B pa3gcic IpUBOIITCS:

JOIIYCTUMEIEC PEKUMEI AKCILTyaTalllH;

JOIMYCTUMEIC 3HAUCHHSA MapaMcTPOB (CKOPOCTH
JABWOKCHUS, TOMIIMHA JIbJa, CIUIOUEHHOCTh JbJa U T.IL);

Oc30macHBIC AUCTAHIIMA MNPH ABIKCHHUM CyJHA B
KaHAJIC 3a JICTOKOIOM.
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