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BBEJAEHHUE

JlanHble, HEOOXOIMMBIE Il pEUIeHUsl MOCTaBJIEHHOM 3aaadd, o0ydaro-
HIMICST BEIOMpAET U KOPIyca KOHKPETHOTO apXUTEKTYpPHO-KOHCTPYKTHBHOTO
TUTIA CyJHA M0 YKa3aHUIO MpernojaBaTens u3 Tadn. npuioxkenus A.l, A.2, A.3.
B nosicHUTeNbHYIO 3aITUCKY BXOJIST BCE PacUEThl ¢ HEOOXOAUMBIMU MOSICHEHHS -
MU B COOTBETCTBUHU C 00bEMOM pabOT, MPeyCMOTPEHHBIM 3aqaHueM. [losicHu-
TeJbHAs 3alMCKa JOJKHA BKJIIOYATh TUTYJIBHBINA JIMCT, OTJIaBICHHUE, TEKCT, OUO-
JTUOrpaUUIECKUil CIUCOK, MPUIIOKeHUE (TIPH HEOOXOAUMOCTH ).

OrnaBrieHre A0KHO BKIIIOYATh 3ar0JIOBKU Pa3/iesioB U MOJIpa3/eioB U HO-
M€pa COOTBETCTBYIOIIMX CTPAHUL. TE€KCT OCHOBHOW YacCTH MOSCHUTEIBHOM 3a-
MUCKU u3jaraetcs Ha juctax ¢popmara A4 (210x297). Kaxaplii paznen Hymepy-
erca apabckumu 1udpamMu, a mojapaszaen — apadbCckumu udpamu B mpeaenax
Kkaxxaoro pazaena (1.1, 1.2, u 1.1.). PUCYyHKH U TaOIUIBI HyMEPYIOTCS MOCIEN0-
BaTEJIbHO B IpeEJIeTax BCEro 3aJanus apabckuMu nudpamu.

®opmymbl, HA KOTOPBIE UMEIOTCS CCHUTKH B TEKCTE, JOJHKHBI HYyMEPOBAThCS
B mpejenax pasjena apadckumu nudppamu. Homep ¢popMyiibl JOKEH COCTOSATh
13 HOMepa pasJielia U OPSIKOBOT0 HoMepa (popMYyJIbL, pa3ieinéHHbIX Toukoi (1.2,
6.7). B OubGnmorpaduueckuii CHUCOK BKJIIOYAIOT BCE HCIOJIb30BAaHHBIC HC-
TOYHUKH B TIOPSJIKE MOSBJICHUS CChUIOK B TekcTe. [Ipumep opopmiieHuss TUTYIIb-
HOTO JIMCTA MPUBEJICH B MpuJl. B.

Pabota nomxHa OBITH COAEPKATENBHOM, N3I0KEHUE — KPaTKUM, HO HCUYEp-
MBIBAIOIIAM, ¢ HEOOXOIUMBIMU TPAPUICCKUMU M PACUYCTHBIMH TOSCHECHUSMHU.
[Tpu 5TOM mepeckasbIBaTh TEKCT YUeOHUKA HE CIICAYeT.

IEJIb PABOTHBI

[lenpro paboThl SABISETCS 3aKpEIVICHHE TEOPETUYECKHX 3HAHUN 00yuaro-
MIUXCS MYyTEM MPAKTHYECKOTO pacyeTa reOMETPUUECKUX XapaKTEPUCTHK DKBU-
BaJICHTHOTO Opyca Mpu MpOoBEpKe OOIIEH MPOYHOCTH CyIHA.

1. TEOPETUYECKHWI PA3JIEJI

[Ipennaraercss U3y4nTh KOHCTPYKTHUBHBIE MUACIIb-IINAHTOYTHl MaJbIX, CY-
XOTPY3HBIX, HAJIMBHBIX W HABAJOYHBIX CYJOB, MNPHUBEAEHHBIE B JJIEKTPOHHOM
Kypce W B albOOME KOHCTPYKTHBHBIX MHUCIb-IINIAHroyToB [5]. ITpumMepHbie
KOHCTPYKTHBHBIE MUJIEIIb-IITIAHTOYTHI TPUBEICHBI B MPUJL. b.
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[To yka3zanuto npenojgaBaTess BHITOIHUTH 4 5CKK3a Ha IucTax gopmara A4:
MUJIEINb-IIIMAHTOYT CYXOTPYy3HOTO, Majoro, He()TEHAIMBHOTO M HABAJIOYHO- T'O
CyJlHa.

Marepuanbl, IPUMEHSIOITUECS I U3TOTOBJICHUSI KOPITYCHBIX KOHCTPYKIIUH,
pernamentupytotcs yacthio I «Kopmycy (paznen 1.2 «Marepuanbi») U T1OIKHbBI
yaoBieTBopsATh TpeooBanusam X1 «Marepuansn [IpaBui Perucrpa [1].

JI1s1 U3roTOBJIEHUS 3JIEMEHTOB KOHCTPYKIIUH KOPITyCa MPEeayCMaTpUBAETCS
PUMEHEHUE CYJIOCTPOUTENBHBIX CTAJIEW KATETOPHIA:

— HOpMaJIbHOM NpoYHOCTH, Kateropuil A, B, D u E ¢ npexnenom texkydectu
Rex = 235 MIla;

— TOBBIIIEHHOM TTPpoYHOCTH, KaTeropuit A32, D32, E32 ¢ Ry = 315 Mlla;
A36, D36, E36 ¢ Ry = 355 MIla; A40, D40, E40 ¢ R, = 390 MITa.

DneMEeHThl KOHCTPYKIIMI KOpIyca B 3aBUCUMOCTH OT YPOBHS HAIPsHKEHHO-
CTH, HAJIMYUS 3HAYUTEIbHON KOHUEHTpAIMU HANPsLKEHUM, CII0KHOCTU Y3JI0B U
BJIMSTHUS MX Ha 0€301aCHOCTD CyJIHA JelaTcs Ha 3 rpymisl (Tadu. 1.1).

J171s1 KOHCTPYKIIMM € BBICOKMM YPOBHEM KOHILICHTPALIUK HAIIPSKEHUM, CIIETY-
eT npuMeHsTh ctanu kareropuii D uiu E. Ctanb kaTeropuu A He TOMyCKaeTcsl.

Br16op cTanu 1j1si 3€MEHTOB KOHCTPYKIIME KOpIiyca, B T.4. MOJBEPIKECH-
HBIX BO3JCHCTBHUIO HU3KUX TeMIIepaTyp, mpousBoautcs mo puc. 1.1 — 1.3,

Taonumal.l

I'pynnsl cBsizeil 3J1eMEHTOB KOHCTPYKIHMH KopIyca

I'pynna cBsa3u

Css13u Kopmyca cpenHss BHE CpeHEN
qacCTb qacTu

1. Ilupctpek, namyOHbII CTpUHIEp pacueTHON Hairy-
OBl
2. CkynoBoii nosic
3. Hacrtun pacu€rHoii naimyObl B yriiax BEIPE30B I I
4.  HenpepbIBHBIE IPOJOIBHBIE KOMUHICBI
5. IlepexoaHble y4acTKH OKOHYaHUH IPOAOIBHBIX
CTEHOK HaJICTPOEK

6. IIpoune nosicest pacu€THOM MaIyObI
7.  TlponmonbHble O6anku pacy€THON MaTyObI, IUPCTpE-
Ka, IPOJOJIbHBIX CTEHOK MONATYOHBIX LIUCTEPH
8.  OOmmBKa AHHIIA, TOPU3OHTAIBHBIN Kb 1 |
9.  BepxHHe MOSChS NPOJOIBHBIX MTEPEOOPOK
10. Paspe3Hble Npo0iabHbIE KOMUHICBHI PACYETHON Ma-
TyOBI

11. HapyxHble NpoJ0JibHBIE CBSA3HM, OOIIMBKAa U HabOp I I
JUTMHHBIX NIEpe0OpOK.

12. O6mmBKa 1 HAOOp B palOHE JIEIOBOTO IMOsICa
- cynos kateropuu Ice3, Ice2, Icel; | |
- cynoB kateropuu Arc7, ArcS u 1e10Ko10B | 1




50 50
: \\ N : NN N
10 \\ \\ N NN Nz
530N\ N 530N\ \\ AN
e \ i \ \ g \ 03236 \\ N
% 20 \\B \\\\ 5 20 \\ .\J
: R ~ 132,460 N
510 g’l[]
2 0 -0 -20 -30 -40 50 -60 = 0 -0 -20 -30 -&0 50 -60

PacuerHad TeMmeparypa ROHCTp YR, “C PacuerHag TeMneparypa KoOHCTP YR, °C

Puc. 1.1. I'pynma cBsizeii I

LN
[}

50
£ 10 \ £ 0 \\\ \\ng%m
N N 5 AN N
E3U N, ™ E}U\ \ N[ N
: \\ A \\ LN N N\
: 20\\ 1IN 2 0 \\D 236 6
N, TN
a0 N ~ A3236,40
Al :
=] =]
“0 0 —20 30 -0 50 -60F g 0 20 30 -0 50 A0
PacuerHag TeMItep aTyp a KOHCTPYKIHH, °C PacyerHag TeMItep arypa KOHCTPYVRIGH, °C
Puc. 1.2. I'pynna cBsizeit 11
50 50
ELONG N £ L0 NG\
: \\ : 32‘5\&\0 Q}@,m
2 30 gw\ NN\
NN NN
2 20 N \\ g 20 N, Y q
: \\ N N 5 |a3236 LN N \
=D N . =10 A\
aly 0 20 30 40 S0 60F g -0 -20 -30 -0 50 60
PacuerHaa TEM]'IEP aTypa KOI{CTPYKIJJI[’I, °C PacuerHaa TEMHEP aTypa KOHCTPYKI.I;FI[’I, °C

Puc. 1.3. I'pynna cazeii 111



Kopnyc cynHa siBiIeTCs CI0KHBIM IPOCTPAHCTBEHHBIM COOPYKEHHEM, CO-
CTOSIILIUM M3 NEPEKPBITUN ManyO, AHUINA, OOPTOB, MPOJOJIBHBIX M MOMEPEUHBIX
nepedopoK.

I'mnoTte3a mIOCKUX ceuyeHH — /1000€ CceueHue, NEPHEHAUKYIIPHOE
HEUTpambHOU OCH Oanku 10 AepopMmaiui u3ruda, octaércs MeprneHAUKYIsp-
HBIM M30THYTOH ocu Oanku mocie aedopmanuu u3ruda, modTOMy 3aKOH HU3Me-
HeHus eopMaluy ¥ HAMPSKEHUS 10 BBICOTE KOpIlyca — JIMHEHHO, U CUJIbI Be-
ca ¥ CHJIbI MOJIJIEp>KaHUsl PUIIOKEHBI K HEUTpalbHOM OCH — H. 0.

[Ipu mmaBaHuM CyJIHa Ha B3BOJIHOBAHHOW IMOBEPXHOCTHM HA €ro KOPIYC
JEUCTBYIOT CHJIBI TIOJIIEP’KaHUSI, BCE BPEMsI MEHSIIOLIUE CBOIO BEJIMYMUHY Ha OT-
JENBbHBIX YYaCTKaxX JJIMHBI CyJHA. MaKCHUMalbHOTO 3HAYEHUS 3TU CHIIBI JTOCTHU-
rarloT TOTJa, KOIJa CYJHO HMJAET KypcoM, NEPHEHAMKYJSPHBIM HalpaBICHUIO
BOJIHBL, JITTMHA KOTOPOW paBHA JJIMHE cyAHa. [Ipu mpoxok1eHnHn BEPIIMHBI BOJI-
Hbl Y MUJIENS, B CPEAHEN YacTu Kopiyca o0Opa3yloTcs U30BITOYHBIE CHJIBI MO -
JEp’KaHus ¢ HEJOCTAaTKOM MX B OKOHEYHOCTSX. OT HEpaBHOMEPHOIO pachpese-
JIEHUsl CUJI MOJAJIEP KaHUsl B 3TOM cCiyyae Inoiydaercs neperud kopmyca. Uepes
KOPOTKUH IPOMEKYTOK BPEMEHHU CYIHO NEPEXOAUT Ha MOJOLIBY BOJHBI, MPHU
ATOM H30BITOK CHJI OAJEPKAHUS MTEPEMENIAETCS K OKOHEYHOCTSIM, OTYEr0 BO3-
HUKaeT nporud xopimyca. [Ipu nepernde — BepxHsa naixyda pacTsHyTa, a JTHULIE
cxkato. [Ipu nporude — Ha06OPOT.

B nonepeuHbIX ce4eHUsX KOpIyca B JOINOJHEHHUE K NIEpEPE3bIBAIOLIUM CH-
JaM ¥ U3ruOarolluM MOMEHTaM, BO3HUKAIOIIMM Ha THUXOH BOJE, MOSBISIOTCS
nepepe3bIBaloIie CHIIbl U M3TMOAIoIINe MOMEHTHI, BbI3BaHHbIC Kaukou. [leii-
CTBYIOUIME HA KOPIYC CyJIHAa CUJIbI B€CA U CUJIbI IOAJEPKaHUS BOJBI paclpe/e-
JIEHBbl MO JJIMHE HEPABHOMEPHO, B PE3yJIbTaTe YEro B IMONEPEUHBIX CEUCHHUSX
BO3HUKAIOT M3rMOAIONIME MOMEHTBHI M NEPEPE3bIBAIOLINE CUJIbI, BBI3bIBAIOILINE
o0mmit u3rud cynHa. [IpoosibHBIA M3rHOarOmMUi MOMEHT BOCIPUHUMAETCS
BCEMH MPOAOJIBHBIMU CBA3SMHU KOPITyca, WAYLIMMU 110 BCEH JJIMHE KOopIlyca WM
10 3HAYMTENIbHOM €ro yactu (nmamyOsl, O0pTa, JHUIIE, MPOI0JIbHbIE IEPEOOPKH,
Oasiku TpoJ0JibHOTO Habopa). Cxema TPOJOJBHBIX CBS3€H, YJaCTBYIOIIUX B
obecrieueHnu oOIIel MPO0JIbHON IPOYHOCTH, TIPUBEEHA Ha puc. 2.1, a.

Jlist onpeneneHus HaPsDKSHUM, JEHCTBYIONIUX B CBS3SX KOpITyca, HE0O-
XOJIMMO OIPEAEIUTh MOMEHT WMHEPIMH, MOMEHTHI COIPOTUBJIEHUS U CTaTH4e-
CKM MOMEHT pacy€THOrO TMONEPEYHOro CeyYeHus: (Hampumep, MHUeIIb-
IIMAHT0YyTa), BKIIOYAIOIIEr0 TOJBKO MPOAOJbHBIE CBsI3U. B pacuérax aeicTBu-
TEIbHOE MOIMEPEYHOE CEYEHUE KOpIyca CyJHAa 3aMEHSIOT COBOKYMHOCThIO MPO-
JOJIHBIX CBSI3€H, KOTOPYIO Ha3bIBAIOT SKBUBAJIEHTHBIM OpycoM (puc. 2.1, 0). On
npeAcTaBisieT coOoi yCIOBHBIM Opyc (0aiky) ¢ MONEPEYHbIM CEUYCHHEM, CO-
CTaBJICHHBIM U3 MOMNEPEYHBbIX CEUEHHUM MPOJOJIbHBIX 0aNOK, MIOMAAb U MOMEHT
MHEPLUHU KOTOPBIX PaBHBI ILIOMIAN U MOMEHTY MHEPLIMH NONIEPEYHOr0 CEYEHUS
Kopmyca.
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Crenkoii 3Toro Opyca sBJISIIOTCS BEpTUKAIbHbIE OOpTa W MPOJIOJIbHBIC T1€-
pebopKH, a MosICKaMy — Hapy’KHas OOIIMBKA THUIIA, BTOPOTO JHA M HACTHIIBI
nany6. [lonepeuHoe ceueHune Opyca SKBHBAJICHTHO B CMBICIE COMPOTHBIICHUS
U3rudy, paccMaTprUBaEMOMY MTONIEPEUHOMY CEUYEHHUIO KOpITyCa.

Takum 00pa3oM, SKBUBAJIECHTHBIN OpycC SBISIETCS T€OMETPUUYECKON MoJie-
JIBIO0 TIOTIEPEYHOTO CEUEHHUs KOpIyca, KOTOpast UCIOJIb3YETCsl JIJIsl IPOBEPKU €0
oOl1el MPOYHOCTU MPU M3rMOe ero Kak Oanku 3arpy>KeHHOW BECOM M CUJIaMH
noanepxxanus. [lonepednsie ceueHrs KOpIMyca CAMMETPUYHBI OTHOCUTENBHO /I,
I03TOMY OJIHA U3 IJIaBHBIX IIEHTPAJIbHBIX OCEH OYyIeT JekKaTh B 3TOM IJIOC- KOCTH,
a ipyras — rOpu30HTAIbHO. BBIUHUCIAIOT MOMEHT UHEPIIUU CEUCHUS ISl OJTHOM
€ro MOJIOBUHBI U PE3YyJIbTaThl YIBaUBAIOT.

JUisi TpOBEpKH NPOYHOCTH KOpIyca MpU OOIIEM NpPOAOJbHOM H3rude
HEO0OXOJAMMO ONPENETUTh XapaKTEPUCTUKU SKBUBAJIEHTHOro Opyca, COCTaBIIEH-
HOT'O IS PACYETHOTO CEUCHMS: MOMEHT MHEPIIUU, MOMEHTHI CONPOTUBJICHUS U
CTaTUYECKUE MOMEHTHI.

[To maHHBIM XapaKTEpUCTHKAM PACCUUTHIBAIOT MAKCHUMAaJbHbIE HOPMAasb-
HbIE HANPsDKEHUS B CBA3SX PAaCCMaTPUBAEMOr0 CEYEHUS U CPAaBHHUBAIOT UX C J0-
nyckaembeiMu. [0 pe3ynbraram cpaBHEHUS HAKOTCS PEKOMEHJIALMU MO0 W3MEHE-
HUIO KOHCTPYKTHBHBIX 3JIEMEHTOB WJIM 3aMEHE KaTErOpuH MaTepuania.

2. MOPAAOK BBINIOJIHEHUSA PACUETA

2.1. Dcku3upoBaHne MU/IE/Ib-IINAHTOYTOB PA3JIUYHBIX TUIIOB CY/10B

Kaxnp1it CTyIeHT MOKEH BBITIOJHUTH 4 3CKU3a Pa3IMYHBIX THIIOB CYJIOB
(cyxorpy3Horo, MaJioro, HaJJMBHOTO, HABAJOYHOT'O CY/IHA).

[Topsinok BhITIOJIHEHUS PAOOTHI:

a) O3HAKOMHUTHCSI C KOHCTPYKTHBHBIMU MHJEIb-TIMaHroyTamu. Omnpeje-
JUTh BXOJMSIIME B HUX CBSI3M U DJIEMEHTHI (OOIIMBKA, Oajaku), YCTAHOBUB MX
pasMephl U THIT;

0) MoJb3ysAcCh anbOOMaMu BBIYEPTUTH OOBOJBI HIMAHTOYTOB C HAHECEHUEM
JUHUHN nany0, miatopMm 1 BTOPOTO JIHA;

B) HAMETHTh ITOJIOYKEHUE ¥ BBIYCPTUTH BCE TIPOIOJILHBIE CBS3H: THUIIEBBIC U
OOPTOBBIE CTPUHTEPHI, KAPJIUHIChI, KOMUHTCHI JIFOKOB | T.I1.;

I') BBIUCPTUTH IIMAHTOYThI, OUMCHI, (DJIOPHI W MPOUYUE DJIEMEHTHl Habopa
KOpIyca;

1) IOKa3aTh IMa3bl JJUCTOB HAPYKHOUM OOMIUBKH, MATy0, riaTdopm, BTOPOTO
JTHA ¥ MEKCEKITMOHHBIC MOHTAKHBIC T1A3bI;

€) BBIMIOJIHUTh BCE HEOOXOUMBIE HAIMCU YEPTEKHBIM MIPUPTOM.

DCKU3bl KOHCTPYKTUBHBIX MUCNb-IINAHTOYTOB, YUUTHIBASI UX CUMMETPHIO
OTHOCUTEIILHO JUAMETPATbHOMN TMJIOCKOCTH, BBITIOJHSIOTCS VISl TIOTYCEYEHUN B
BO3MOYHO KPYITHOM MaciiTade, KaK/bli Ha OTAeIbHOM JucTe popmarta A4.
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DCKU3bI JOJKHBI COJIEPkKATh BCE MPOJI0JIbHBIC U TIOTIEPEYHBIEC CBS3H, HAXO-
JSIIIMECS] B paCCMATPUBAEMOM CEUEHHUH, a TAKXKE CJEbl JUaMETPaIbHOW M OC-
HOBHOM TIocKocTed. Pa3sMepsl cBsizel HYy)KHO yKasbIBaTh, UX H300pakeHHE Ha
ACKHU3€ JIOJKHO OBITH MPOMOPLHUOHAIBHO NCXOJHOMY. KOHCTPYKTUBHBIE Y3IIbI U
pa3pesbl BEIOMPAIOTCS CTYACHTAaMHU CaMOCTOSITEIbHO. BBIMONHSIOTCS OHU € BO3-
MO>KHOM MOJIHOTOM MPOpabOTKK HA CBOOOHBIX MecTax opmara.

OO6patuth 0oco60e BHUMaHUE HAa KOHCTPYKIMIO COCIUHEHHUS M B3aUMHOTO
nepecedyeHus 6anok Habopa, a TakKe MPOJAOJIBHBIX JHUILEBBIX 0ATOK C BOJIOHE-
IPOHHUIIAEMBbIM (DJIOPOM Ha CYXOTPY3HBIX CyJIaX U C OMEepeyHOM nepedopkoit Ha
HaJIUBHBIX.

[Ipu u3y4eHUM KOHCTPYKTHBHBIX OCOOEHHOCTEH CYy/IOB OOpaTUTh BHHMa-
HUE Ha CJICIYIOIINE BOIPOCHL:

— KOHCTPYKTUBHBII TUN CyJHa B 3aBUCMMOCTH OT €ro Ha3Ha4yeHHs, pojaa
MEePEeBO3UMOTr0 Tpy3a (KOJIMYECTBO U PACMOJIOKEHUE Manyd, mepedopoK, Halu-
Yusl BHYTPEHHEIO JIHA, IPY30BbIX JIOKOB, mojoxkenne MKO u HaacTpoek mo
JUTMHE U 1p.);

— cucTtemMa Habopa OT/AEIbHBIX IEPEKPHITUM, €€ IPEUMYLIIECTBA U HEJIOCTATKY;

— TJIaBHBIE U BTOPOCTENEHHbIE (YHKIIMU MPOJIOIBHBIX U MOMEPEYHBbIX CBS-
3eil (qHUIIEBOM U OOPTOBOM HAPYKHOM OOIIMBKY, HACTUJIA MATYO, KOMUHICOB U
Bcex Oalok Habopa Kopmyca);

— XapakTep W paroH JIETOBBIX MOJAKPEIUICHUN Ha CyJaX, UMEIOIIMX JIea0-
BYIO KaTETOPHIO.

2.2. PacyeT SKBMBAJIEHTHOI' O Opyca M onpe/aejeHne HANPSKeHU
B KOpIIyce Cy/IHa HA BOJTHEHUHU

1. ITo BBIOOpY mpenojaBaTest s OJHOTO M3 BBIIOJHEHHBIX 3CKU30B TH-
IIOB CYZIOB OIIPEIEIISIOTCS TJIABHBIE PA3MEPEHHS.

2. Vicionp3yst BBIOpaHHBIM MUENb-IIIMAHTOYT, COCTABUTh CXEMY MPOA0b-
HBIX CBSI3€W, y4acTBYIOIIMX B 0OOECHEYEHHH OOIIel MpOAOIBLHON MPOYHOCTU
cyliHa (PKBUBaJIEHTHBIN Opyc), puc. 2.1, a.

3. BriOpaTh MaTepuan kopiryca cy/Ha.

4. BelYyMCIUTh BOJOU3MEILIEHUE CYHA, T

A=L-B-d-C,-y,
raey =1,025 t/m3;

Cb — k03¢ UIMEeHT 00111eH MOJHOTHI CY/IHA;
C, =0,8 — mus tankepos; 0,75 — mjIst CyXOrpy3HBIX W HABAJOYHBIX CY/IOB;

0,6 — 17151 IPOMBICIIOBBIX CY/IOB.






Ocp cpaBHeHHA

Puc. 2.1. Cxema nonepeyHoro ce4eHus Kopiyca cyaHa:
a — IPOJOJIbHBIE CBS3H; O — PKBUBAJICHTHBIN OpYC;
B — pacnpe/ieliecHne HOPMAIBHBIX HAIIPSHKCHHU 10 BBICOTE KOPITyCca
(3xBUBaJIEHTHOrO Opyca). 1 — TUCT HacTUIa BepXHEed nanyOsbl;

2 — manyOHBIA CTPUHTED; 3 — MPOJOIBHBIC TTOANIATYOHBIC OATTKH; 4 — KAPJIMHTIC;
5 — mupcTpek; 6 — obmmBKa 60opTa; 7 — CKyJIOBOU JTUCT; 8 — OOIIMBKA THUIIIA;
9 — ropusoHTaNBHBINA Kb, 10 — nHUIIEBOM cTpuHTep; 11 — mpogoasHBIE
Oayiku AHUINA; 12 — BEpTUKAIBHBINA Kb, 13 — HACTHJI BTOPOTO JIHA;

14 — npononbHbIE OaIKK BTOPOro JHA

5. BbluucauTh U3rudaromuii MOMEHT, BO3HUKAIOIIUNA B KOPITyCce Ha BOJIHE-
HUHU, 110 IpUOIKEHHON hopmyrie, KH-M.
A-L
K 1
rae  K=40 — gy cyXorpy3HOoro u HaBaJIOUHOTO CY/I0B;
K =35 — s TaHkepa.

M =

MOMEHT MOJIOKUTETBHBIN MPU TOJIOKEHUH HAa BEPIIMHE BOJIHBI U OTpHUIIA-
TEJBHBIN MPU MOJOKEHUH CYHA Ha MOJOIIBE BOJIHBI.

6. BbraucnuTh XapakTepruCcTUKH SKBUBAJICHTHOTO Opyca B TaOimuHO#M (op-
Me (Tabm. 2.1).

Cob6cTBeHHBIE MOMEHTHI HHEPINH CJIEIyeT YUYUTHIBATh TOJIBKO ISl CBSI3EH,
OpPUEHTHPOBAHHBIX BEPTUKAIHHO U MMEIOIIUX CPABHUTEIBHO OOJIBIIYIO BBHICOTY
(BepTHKAIILHBII KMJIb, OOIIMBKA OOPTA M T.1.) 10 opMyiaam, cm>m? [m*4]*.

Fh?

JIyist IpSIMOYTOJILHOTO CedeHus | = 1

Jlnst ckynosoro ymcra i =0,096-r2F
rae F — miomans casu, cm? [M2];

h — BeICOTA CBSA3H, M;
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I — paanycC 3aKpyTJICHUS CKYJIBI, M.

*31ech U gasiee B TEKCTE M 0003HAYCHUSIX (DM3MUECKUE BEIIMUMHBI ITOKA3a-
HBI B CIMHUIIAX, IPUHATHIX B CYJOCTPOCHHH, a B KBaJIpaTHBIX CKOOKaX MpHUBeE-
JCHBI (PU3MUYECKUE BeTMIMHBI B equHuax CH.

[To pe3ynpTaTam pacu€ToB B Tabmd. 2.1 ompeaensroTcsl XapaKTePUCTHKH JK-
BHUBAJICHTHOTO Opyca.

OTcTosiHuEe HEUTPAIBHON OCH OT OCH CpaBHEHUS, M

e=__
A
MOMEHT MHEPLIUH OTHOCUTENILHO HEHTpasibHOM ocH, cM?M? [M*]
lo=2-]C- B’
A

MOMEHTBI CONPOTHBIIEHHS TOIEPEYHOTO CEUEHHs OTHOCUTENBHO NalyObl 1
nauma, cm [M7]

W = IHO .

17 H_e’
IHO

e

/. BeraucnuTh HanpsbKeHUE B OCHOBHBIX CBA3SIX Kopiryca o opmyne, Mlla

rae Zi — OTCTOSIHUE pacCMaTpUBAEMO CBSI3M OT HEUTPAIBbHOM OCH, M.

CpaBHUTH MOJIyYEHHBIC HAMPSIKEHUS B CBA3AX C JIONMYCKA€MbIMHU HaIpshKe-
HHSIMH
Gon, MIIa: 6i<Gy0n.
Jlonyckaemble HaNPSHKEHUS! TPUHSATD:

Gpon = 0,9 Rgy — 151 CyXOTrpy3HBIX M HABATOYHBIX CY/I0B;

Goon =0,45-Rgy — 11 HATUBHBIX CY/IOB,

rae Rex — npenen tekyuyectu cranu, MIla.

Cnenatsb 3akitoueHre 00 o01el MpOYHOCTH KopITyca CyHa.

[Ipy HEBBIIOJIHEHUH AAHHOTO YCJIOBUSA JAaTh PEKOMEHAAIMH MO U3MEHe-
HUIO KOHCTPYKTHBHBIX 3JIEMEHTOB KOPIyca Cy/IHa WM 3aMEHE MAapKH MaTepua-
na. Ha puc. 2.1, B moka3aTp pacnpeieieHue HOPMAJIbHBIX HAMPSKEHUN MO BBI-
COTE MOTIEPEYHOT0 CeUEHHs KopIryca cyAHa (3KBUBAJIEHTHOTO Opyca).
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TaOnuma?2.1l

Bbiuncienne reomeTpu4ecKuX XapakTepuCcTHK IKBUBAJIEHTHOT0 Opyca

o MoMEIHTLL Hanpsokenue ot oOue-
= . @ ro u3ruba
o [} E 8—4 - Yt —
E = O = = Nr'\T = =
8 < = 52 87 =& X = = =
o o = o © 3 = = o — 35 S 3
= = X 2% g NI 2o < =i R R ©
o A2 o) 5 3| © % o s = A T = o E
= © a, < Z| o = %3 R e O S 2 S
3 °© | §u| £7 E3| Bg S Sz 2"
T S8 |5 S| 2E | 83 26 26
= o H oy T O o .2 O Q
W = O *- o O m =
= L 53 < <
o = an T
1 2 3 4 5 6 7 8 9
1. JIuctr  1600*13]208,0 | 12,6 | 2621 33022 66,9 6,5
HacTHIIa
BII
2. Ilany6-
HBIN
CTpPHUHTEP
14. TlIpo- [5*8,63 | 43,2
OJIbHBIE
oanku I
IHa
) A B C

Hcxomgupie maHHBIC IS pacueTa SKBHBAJICHTHOIO Opyca IMPUBEICHBI IS
CYJIOB PA3JIUYHOTO aPXHTEKTYPHO-KOHCTPYKTHBHOTO THIA B TaOJIUIIAX IMPHUIIO-
xkeums A.1, A2, A3.

2.3. KoHTpoJIbHBIE BONPOCHI

1. Kak BpIOpaTh MapKy MaTepuaa Jyisi KOPIyCHBIX KOHCTPYKITH?

2. Kak paccuntaTts MUHUMAJILHBIE TOJIIIMHBI CBSA3EH KOpITyca cyaHa?

3. Kakue cumibl AEHCTBYIOT Ha KOPITYC CyIHA?

4. Yto Takoe IKBUBAJICHTHBIN Opyc?

5. HazBaTh reomeTpruueckne XxapakTepUCTUKN SKBUBAJICHTHOTO Opyca.

6. B ueM 3axitoyaeTcs yciaoBue NpOYHOCTH?

/. Kakue MOXHO JaTh PEKOMEHIAIINN K KOHCTPYKIIUUA KOPIyca, €CJIU YCII0-
BUE MPOYHOCTH HE BHITIOHAETCS?

12




3. IPUMEP PACYETA

Tankep npenHa3HAYEH JJIsl IEPEBO3KHU ChIPOM HEPTH.

CynHO MOPCKOE CaMOXOJIHOE, CO CTaJbHBIM CBapHBIM KOPITyCOM, HOP-
MaJbHBIX 00pa30BaHui, OJHONATYOHOE, C KOpMOBBIM pacnonoxennem MKO.

CynHo cnpoektupoBano 1o IIpaBunam kimaccupukanuy U MOCTPOMKH MOp-
ckux cynos Ha kimacc: KMI Ice2 R1 [1] Autl Oiltanker.

['maBHBIE pa3MepeHHs:

L =108,5m
B=16M
d=58wm
D=78wm.

OcHoBHOI MaTepHan Kopiyca — ctalib kateropund A32, Rey =315 Mlla.
Cuctema Habopa MpoAoJIbHAS.

HopmanpHas mmanus B CpeIHEN 4acTH CyJHA CUUTAETCS U ONPEAEIAeTCs
o opmyiie:

a,=0,002 L + 0,48, m;
a,=0,002 * 108,5 +0,48 = 0,697 wm.

[Tpuaumaem a, = 0,7 M B CpeIHEN YaCTH CyJIHA.

Beraucnum BOAOU3MCIICHHUC CYIHA, T.

A=L+*B*d=(C,+*y=1085+16+58+0,8=1.025=82564T
= 8256,4 = 10%kr

Ch — k03¢ dunmeHT oobieit nosHoTh cynna, Cp = 0,8 171 TaHKepOB.

Brruucnsem usrubaromuii MOMEHT, BO3HUKAIOIIUM B KOPITyCE Ha BOJIHE-
HUU, 0 IpUOIIKeHHON dhopmyre, KH*m

_A<L_82564+1085 . T
~"k 35 = ST M

KI' = M
=—25594,8*1{]“[ M]=—25594,8HH* 104kH * M

CZ
]
rae K = 35 — s tankepa.
PacueT 3xBUBaNIEeHTHOTO Opyca BbINOJIHAETCS B Ta0M. 2.2,

OTcTosIHME HEUTPAIBHOW OCH OT OCH CPaBHEHUSA:

13



L.. =B/A,

rae A —cymma Iuionaaei npoaoabHbIi CBI3EH.

CoOCTBEHHBIII MOMEHT WHEPLUUHU YYUTHIBAETCS TOJBKO JUIsSl CBSI3€W, OpUEH-
THPOBAHHBIX BEPTUKAJIBHO M MUMEIOIIMX CPABHUTEIBHO OOJBIIYIO BBICOTY — JIH-
CThl BEPTUKAJIBHOTO KWJIS, IIUPCTPEK, OOIIMBKAa OOpTa, MalyOHBI CTpUHTEp,
CKYJIOBOM IOSIC, THUILEBOM CTPUHTED.

JL1st IIPAMOYTOJIBHOTO cedenus, M* [em%m?]:

Fh?

JUI CKyJIOBOTO JINCTA, 3aMEHSS €r0 OAHON YE€TBEPTON OKPYKHOCTH:
i =0,096-r2F,

rae F —nnomanp cBssu, cm? [M7];
h — BBICOTA CBSI3H, M;
I — pajidyc 3aKpYIJIEHHUs CKYJIbI, M.

OTCTOSIHME HEUTPATIBHOM OCH OT OCH CPAaBHEHMSL:
B

A" 3,87 M.

e =

MoOMEHT nHEpLHUH CEYEHUSI OTHOCUTENBHO HEUTPAIBHOW OCH:

(19558,55)>
A 50483

=93632+10"*m*

B2
Iho =2*(C——)= 2*(122591,4?— )=93632 cMZM?

MoOMeHTBI COTPOTHBIICHHS ITOMIEPEUYHOTO CEUEHUS OTHOCUTEIBHO TaTyObl U
nuuma, cm® [m3]

Lo 93632

= = = 2 = E —4 3
W = H—e 7.800—387 238249 cm“m = 238249 107 m .
l.o 93632 .
Wy = . 3.87 = 241943 cm’m = 241933 = 10~ *m?

Harmpsixenust B OCHOBHBIX CBs3siX Kopmyca, MIla, Beruncsitorcst B TaOamd-
Hol hopme, Tad:d. 3.1

g, = MZE- [H*M*M]=[£]=[Ha]

4 2
Iyo M M

rae Zj — OTCTOSIHUE pacCMaTPUBAEMOM CBSI3U OT HEUTPAIILHON OCH, M.
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Pacyer 3xBHBaJIeHTHOTO Opyca

Taonwuia3.1

] : 258
% E = § MOMEHTBI 3 8 %
8 = | Bg| ° 558
2 = EN § = T
o y © c\ll_, 3 = & ~ ) <
= 3 22| 5 E =% = z 23
2 o s 2 o= 2 s s = 2 5 =
> o =it Sl D O 5 = o =
z Z § 5 22 | Sa-= =F | 9
5 £ | E e =2 gnT| g% | Bz
an 3) E N o *_ S 9 s B
S | Sg | =Fk | 5F | £3
1 2 3 4 5 6 7 8
1. Hactun BIT | 1176200 | 682 | 7,7945 | 5315849 | 414344 1071
2. Hany6ubtii |4 w900 | 250 | 7.7043 | 1964214 | 15310.1 -105,7
CTpPHUHIEp
3. [upcrpex | 16*1800 | 288 6,9 10872 | 137117 | 114264 82
4. HO Gopra |12%4450 | 534 | 3,775 | 201585 | 7609,83 | 634,15 2.6
5. Cxyna 12*2433 | 292 | 0,775 2263 175,38 67.34 845
6. HO nnnmia | 14*5450 | 763 | 0,007 5,341 0,037 105 4
7.TK 18*1000 | 180 | 0,008 1,44 0,0115 105 4
8. BK 14*1800 | 252 0.9 2268 20.412 17,01 81
0. Tlosicok TK_ | 24*400 | 96 | 1,812 | 173952 | 31520 56,2
10. O160id- | 1141450 | 1505 | 7,075 |1128.463 | 798388 | 665323 | -87.5
HBIN JIUCT
11. TTosicok
0TGOIHOrO 16*150 | 24 | 6,342 | 152,208 | 965,303 67,4
JIucTa
12. bopToBO#i | 19450q | g 3,9 514,8 2007,72 -8,2
CTpUHTEp X2
111135 P am- g 1216 10,0975 | 18,954 1,848 103
14. P)X BII 10mr | 21.6 | 7,7025 | 166374 | 1281496 ~104,6
15. P)K BK 2mr | 216 | 009 38.88 35 81,1
16. PX or-
0OIHOTrO JIH- - 21,6 7,075 305, 64 2162,4 -87,5
cra x2
17.Tobp. | 15xg970 | 897 4023045 | 180434 | 150361 | -16,8
nepebopka
= B = B
Z 50483 - 1955855 | C~ 12259147

15



CpaBHUBaeM MOTYyUYCHHBIC HAMPSIKEHUS B CBA3SIX C JIOMYCKAEMBIMU Hampsi-
KEHUSIMU C o, MI1a:

Gi<Oyon.

I[OHYCK&CMI)IC HaIIPAKCHUA IIPUHUMACM:

G pon = 0,45 Rey — 1 HanuBHBIX cy 108,

rae Rey — npenen tekyuectu cranu, Mlla;
Ren = 315 MIla.

G oon = 0,45 Rey = 141,75 MIla.

BI)IBOI[: PaCUCTHLIC HAIIPSKCHUA B CBA3AX KOPITYCa MCHBIIC AOITYCKACMBIX,
TO CCTh YCIIOBUC IIPOYHOCTH BBIIIOJIHACTCA.
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INPUJIOXKEHHUE A

TabnumaA.l
OcHOBHBbIE XapAKTEPUCTHUKH CYXOIPY3HBIX CY/10B
Cyxorpy3Hoe CyaHO
XapaKkTepuCTUKU 1 5 3 7 5 5 7 5 9 T 10
JlvHa, M L | 140 | 148 | 143 | 142| 91 | 145|141 | 110|156 | 95
[lIupuna, M B |20,0|21,0{20,5(23,0/14,0|22,0/22,8|14,8|21,8 14,3
Beicora 6opra, M D |12,0(12,6/11,8|14,4| 8,0 |12,3|14,2| 8,6 |129| 7,1
Ocanka, M d | 75/80(69|84|55[79|81(6,2|94]|65
Bomomsmemenue noianoe, T |x103|13,7(16,2/13,2|17,8| 4,6 |16,4/16,9| 6,6 |21,5|6,37
Bogousuemere x103| 4,6 | 54| 44| 59| 15|55 |56 |22 [10,1] 3,0
MOPOKHEM, T
[NamyOsI (KOMMUECTBO) nli| 1 2 1 2 2 1 2 2 2 1
Pacnonoxxenue MO | K* |IIp** K [Cp** K | K | K | K| K | K
[Iuprna iroKa bl 0,5B
[IuprHa MmaxThI b2 0,3B
Pannyc ckysbt Rc 0,9 BBICOTHI IBOMHOTO JTHA
Kareropus nonkperuternii | *** | Ice2 | Arc4| Ice3 |Arc4 | Ice2 | Ice3|Arc4|Arc4|Ice3 |Arcd
PaifoH skcrutyararnmm RIIR2| R1| R2| R1| R1|R2 | R1|R1l|R2
IToxbem nuHUN THUILIA t |0,15|0,16/0,14/0,17(0,11{0,16/0,16(0,17{0,16 | 0,16

“KopMoBoe pacronoxeHue MaluHHoro otaeienus (MO).
*%
[TpomexyTouHOE, Cpe/iHee pacioioKeHne MalllnHHOTo oTAeneHus (MO).
ITo IIpaBuinam Perucrpa.

N2
N
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TadobnuumaA.2

OcHOBHbBIE XapaKTEPUCTUKU HAJIUBHBIX CYA0B

HanusHoe cynHo

XapakTepUCTUKHU

1 2 3 4 5 6 7 8 9 | 10
JiviHa, M L |150|195| 213|174 |215|165| 182|208 | 188 | 214
[upuna, m B |21,0127,0132,0{23,4|31,0(23,0/24,3|28,2|25,8|31,0
BricoTa 6opra, M D |11,2|14,2|15,2|12,5|15,5|12,4|13,8|14,2|13,7|15,4
Ocapnka, M d | 80]105(11,0] 9,0 |11,3| 9,5 |10,5/11,0(10,7|11,6
Bogousmemenue moiaxoe, T|x103|20,7|45,3|61,5(30,1|61,8(29,6(38,1|52,9|39,7|62,6
Bozonsvenierie x103| 6,9 |15,1]20,5/10,0(20,6| 9,9 |12,7|17,6|12,6 | 17,8
MOPOXKHEM, T
[IpononsHBIE TIEpEOOPKH n2 | 2 2 2 2 2 2 2 2 2 2
Pacnonoxxenue MOIK* K| K| K| K|]K|]K|K|K]|K
[IIuprHa maxThl b2 0,3B
Panuyc ckyinbl Rc 0,9 BBICOTHI IBOIHOTO /THA
Kareropus mogkperutenuit [*** | Ice2 |[Arc4| Ice3 |Arc4|Ice2 | Ice3 |Arcd|Ice3 |Ice2 |Arcd
Paiion skcrmyaranumn *** R1 | R2 | R1|R2Z| R1| R1| R2| R1|R1|R2

*.
KopmoBoe pacnonoskenne mammHHoro otaenenus (MO).
[TpomesxyTouHOe, cpeiHee pacoyiokeHue MamuuHoro otaeneHus (MO).
*k%k
ITo IIpaBunam Perucrpa.
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TadobnuumaA3

OcHoOBHbBIE XapaKTePUCTUKU HABAJIOYHBIX CYyA0B

Haganounoe cyqHo
XapakTepuCTUKH 1 ) 3 2 5 6 7 ) 9 T 10
JlvHa, M L | 215|186 |180 | 172|181 | 190 | 178|204 | 189 | 201
HIupuna, m B |31,0/27,6(28,0(22,8(20,5|29,5|23,4|28,5|27,2(31,8
Ocanxka, M d [11,0/10,0/11,2| 9,1 |11,4|12,3]10,2|12,4|10,0|12,3
Beicora 0opra, M D |16,0/15,6(16,0|13,6 16,4 |16,8|14,6|15,9|15,6|16,9
Bonomsmerenre monHoe, T | x10°| 58,7 141,1145,2 (28,6 [36,1 | 54,6 | 34,0(57,7 45,4 | 64,7
Bonomsmenreiie x103/19,6/13,7|15,1| 9,5 [12,0|18,2(11,3]19,2(12,2|16,8
MOPOXKHEM, T
[TayOb1 (KOTMUecTBO) nl1 | 1 1 1 1 1 1 1 1 1 1
Pacnonoxenue MOIK* K| K| K|K|]K|]K]|]K|K]|K
[IupuHa jiroKa bl |0,4B(0,5B|0,4B|0,5B|0,4B|0,5B|0,4B|0,5B|0,5B|0,5B
[IupuHa MaxThI b2 0,25B
Pamyc ckymbr Rc 0,9 BBICOTBI ABOITHOIO IHA
[NonmanyOHas ucTepHa Hn 0,25B
CkyroBast IIUCTEepHA He 0,3D
OTCTOSIHUE IIUCTEPHBI h3 0,35D
Kareropus nonkperuieHnit **% | lce2 |Arc4|Ice3 |Arcd|lIce2 | Ice3 |Arc4d| Ice3 | Ice2 |Arcd
Paiion sxcrutyararim *** RI1|R2| R1|R2|R1|R1|R2|R1|R1|R2
“KopMoBoe pacronoxkeHne MamuHHoro otaenerus (MO).
“TIpoMexyTouHOE, cpeHee PacroIokeHne MaHHHOTo oTaenenus (MO).
““Tlo Ipasunam Perucrpa.
a=30%p =45—55° Z
. —
b, = (0,4+0,5)-B \ mg\f
~ /
b, =(0,7+0,75)-B ; S
b, = (0,1+0,15)-B _Lég
by = (08+1,2) M Q :
h, =(0,11-0,13)-D Nt | ""éz—*—
AN ké_ b
h, = (0,35+0,37)-D i ]
7
hs = (02+0,3)D 55’ 4

h,=(1,6+2,00) m
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