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1. BBEJIEHUE

Metoanyeckie yKazaHUsl MO BBIIOJHEHUIO KypCOBOW paboThl mo aucuuiuinHe «KoH-
CTPYKLMHU U3 JEpeBa U IJIACTMACC)» 3aTPAaruBalOT BOIPOCH! IIPOCKTUPOBAHUSA U pacdyeTa KOHCTPYK-
LIUH ITOKPBITHS IPOMBIIUIEHHBIX, CKJIAJICKUX U IPAKIAHCKUX 31aHUMN.

2. HEJIb 1 3ATAYN

Brinonnenue kypcoBoit pabotsl o quctuiuinHe « KoHCTpyKIMK U3 JepeBa U IiacTMacce)»
MMEET LIeNIbI0 00€CIIeYUTh CTYICHTaM:

a) OCBOEHHME OCHOBHBIX IIPUHIIUIIOB KOHCTPYKTUBHON KOMIIOHOBKHU JE€PEBSAHHBIX TOKPBITUIL
MyTeM pEellIeHUs ONpeAesIeHHON TPOEKTHOM 3a1auu;

0) mpuobpeTeHrne HeOOXOIUMBIX HABBHIKOB B PEIICHUU BOMPOCOB, CBSA3aHHBIX C MPABUIIb-
HBIM YCTaHOBJICHHEM KOHCTPYKTHUBHBIX U PACUETHBIX CXEM MOKPBITHS U €r0 OTJEJIbHBIX AJIEMEHTOB;

B) OCBOCHHE PALMOHAIBHON METOIUKH CYHIECTBYIOIIUX PAacue€TOB, UMEIOIINX IIeNbI0 o0ec-
MEYUTh MPOCKTUPYEMBIM KOHCTPYKIUSAM HEOOXOAUMYIO TPOYHOCTh, YCTOMUUBOCTD U KECTKOCTD;

') MpuOOPETCHUE HABBIKOB B CAMOCTOSTEIBHON paboTe HAl CIICUATbHON JIUTEPaTypOH 1Mo
KOHCTPYKIHUSM U3 JIepeBa W IUIACTMACC, OCHOBHOM HOPMAaTHBHO-TEXHUYECKOW JIOKYMEHTAIIUEH,
CHull, I'OCT, karanoramu TUIOBBIX A€TajIeil U KOHCTPYKLIUH.

1) yrayOsieHue, 3akperuieHne U 0000IIeHne TEOPEeTUYECKOr0 MaTepralia MmyTeM BBITOJIHE-
HUSl KOHKPETHON MH)KEHEPHO-TEXHMUYECKOH 3a7auu, BbIOOpa HambOosee paluOHAIBHOIO PEIICHUS
KOHCTPYKIUH, KaK B TEXHUYECKOM, TaK U B YKOHOMUYECKOM OTHOIICHHH.

3. OCHOBHBIE TPEFOBAHMSA K KYPCOBOU PABOTE
3.1. Temaruka KypcoBOH pabOTHI

Temoli KypcoBoi paOOTHI SIBISETCS MPOEKTUPOBAHUE MOKPBITUS COOPYKEHHS MPOMBIII-
JIEHHOT'O WJIM IPakIaHCKOT0 Ha3HAYEHMs], a TAKIKE CEIIbCKOXO3AMCTBEHHOTO 3/JaHUs.

3.2 HcxonHble 1aHHBIE K KypCOBOil padoTte

JI71st ICXOJIHBIX TAHHBIX K MPOEKTHPOBAHUIO MOKPHITUS OEPyTCs JJAHHBIC B COOTBETCTBUH C
3a/laHieM Ha KypCOBYIO pa0OTy: pa3Mephl 3[aHusl B TUIAHE, Al HeCYIIUX KOHCTPYKIIUIA, TOCTOSH-
Has HOPMAaTHBHAs HAarpy3ka OT MOKPBITHs, THI OCHOBHOTO 3JIEMEHTA MOKPBITHS, YKIOH KPOBIH
h/L, paiion ctpouTenbCTBa.

3.3. 3anaHue Ha KypcoBYIO paboTy
BbiianHoe 3amaHue, oTeyaTaHHOE Ha CIENUaTbHOM OJaHKe, MOAIIMBAETCS B MOSCHU-
TEJIbHYIO 3alIUCKy. B 3a1aHnn naercs KkpaTkas XapakTepUCTUKA 37aHKsl, B YaCTHOCTH, Teorpaduye-
CKHUIl pallOH, MaTepualbl U CPEACTBA COSINHEHHs], BO3MOXKHBIE Harpy3Ku OT o0opyaoBaHus. brank
3ananus Ha KP nipencrasnien Huke
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MHWHOBPHAYKHN POCCHUHN
®I'bOY BO «Tynbckuidi rocy1apCTBEHHbIA YHUBEPCUTET
HNuctutyT ropHOro iena u CTpoOUTEIbCTBA
Kadenpa «CtpoutenbcTBo, CTPOUTENbHBIE MaTEPUAIIBI U KOHCTPYKIIUN

3AJIAHUE Neo
Ha KypcoBylo pabory na temy «CKJIAJ] MUHEPAJIBHBIX VJOBPEHU»

1o aqucuuiuinHe “KoHCTpykuuu U3 epesa U miaacrmace”

Crynenry TPYIIIbI

NCXO/JHBIE JAHHBIE

3anpoektupoBath u3 KJIK nokpeITie KapKacHOTO 3/1aHUs
1. Pa3mepsl 31aHUS B TUIaHE M X M
2. llar Hecymux KOHCTPYKIUI M
3. [loctosiHHas HOpMATHBHAsT Harpy3ka OT MOKPBITUS kH/m?
4. OcHOBHBIE HECYIITE KOHCTPYKIIMK: TPEYIroJbHas MeTa/ulofepeBsiHHAs epma u3 KiIeeHbIX
oqo0koB, h/L=1/5
5. PailioH cTpouTenbCcTBa: CHErOBOM pailoH

[Tepeuenp BONpocoB, TPEOYIOLIMX NPOPAOOTKU:
1. CocraBUTh pacyeTHYIO CXEMY KOHCTPYKLUHN 31aHUS
2. BbINOJIHUTE pacyeT CTPONUIbHOM hepMbl

I'paduueckas yacTb:
BrmonanuTe paboune 4epTexu Hecynux KOHCTpyKiuii B Macmrade 1 @ 20 ¢ cocraBieHnem
crniennpuKaum, JeTaim U y3iasl KoHCTpyKuuil — 1:10, paspes, muiaH, cxema cBsizell.

IlosscHuTEIbHAS 3aIlIMCKa:
B 3amucke MPOBOAATCA BCEC PACUCTHBIC CXEMBI, PACYCTHI CO CCBIJIKAMHW HaA JIMTCPATypy, HE-
O6XOI[I/IMBIC 000CHOBAHHUS M 3CKHU3bI

OcHoBHOM 6MOIHOrpadgUUECKHil CIUCOK:
1. CIT 64.13330.2017 [depeBsiHHbIe KOHCTPYKIMU. AKTyann3upoBanHas penakuus CHull 11-25-80
Jara BBegenus 06.07.2017, M., 2017. - 97 c.
2. CII 20.13330.2016 Harpy3ku © BO3ACHCTBHS. AKTyaJU3HpPOBAaHHAS PEIAKIUS
CHull 2.01.07-85* Jlata BBenenus 04.06.2017, M., 2016. - 135 c.

3. Heanoe B. A., u op. Koncmpykyuu u3z oepesa u nnacmmacc. Ilpumepot pacuema u koncmpyu-
posanus. Kuees, 1981. - 392 c.

4. KanyruH, A. B. [lepeBsiHHble KOHCTPYKUUK: yuebHoe nocobue ans sy3os / A. B. KanyruH . - 2-e

nsg., ucnp. u gon. - M.: ACB, 2008. - 288 c.: una.
http://www.studentlibrary.ru/book/ISBN9785930935691.html, mo maposro

5. I'punb, U.M. CtpoutenbHble KOHCTPYKIIMU U3 JIepeBa U CHHTETHUYECKUX MATEPUAIIOB: IPOEKTH-
poBaHue u pacuet: yueOHoe nmocodue s By30B / U.M. I'punb, K.E. [I)xan-Temupos, B.U. ['punb. —
4-e uzn., crep. — MockBa: Anbsiae, 2013. — 222 c.: ui.

Jlama evloauu 3a0aHnus Cpoxk sawumvt KP

3amanue BblOall 3ananue NpUHSI
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http://www.studentlibrary.ru/book/ISBN9785930935691.html

3.4. O0BeM KypcoBO pabOThI

KypcoBas paboTa BkO4aeT pa3pabOTKy KOHCTPYKLIMH MOKPBITHS IMPOMBIIIJIEHHOTO WIN
IpaXJaHCKOTO 37JaHHUS.

Ha nepBoM 3Tane nmpou3BOAUTCS 3CKU3HO-TEXHMUYECKas MpopaboTKa MPOEKTHOro pelie-
HUS, BKJIIOYAIOIIAsl PELICHUE CXEMBl U PACIOI0KEHUE B IUIAHE OCHOBHBIX HECYIIMX KOHCTPYKLUH
MOKPBITHS, BEIOOp THUIIA U PACHIOJIOKEHUS CBSA3€H JKECTKOCTH M THUIIA OTPaXIAIOLIUX JIEMEHTOB I10-
KPBITHSI.

Jlanee BBINOJHSAIOTCS pacueT M KOHCTPYMPOBAHUE HECYIIMX M OrpakJaroIlUX 3JIEMEHTOB
MOKPBITUS U pa3pabaThIBAIOTCS pabOUMii YepTeK KOHCTPYKLUHN C IETAJIIMU Y3JIOB, TUIaH MOKPHITHS,
COCTABJIAETCS ClIELU(pUKALIMSL.

O6wem KypcoBoi paboTsl — 1 muct ueprexeid popmara Al U pacueTHO-TIOSCHUTEIbHAS
3anucka Ha 20-25 cTpaHunax.

3.5. PaGora Haj KypcoBoi paboToi

BrinonHenue KypcoBoi paboThI ClieyeT HAUMHATh C U3YUCHUS 10 JINTEPATYPHBIM UCTOY-
HUKaM apXUTEKTYPHBIX U CTPOUTEIILHBIX TPEOOBAHUN K KOHCTPYKIUSIM IOKPBITHS B 3aBHCUMOCTH
OT Ha3HAYCHUS 3aHUSI, COOPYKEHUS, YCIOBUN €r0 CTPOUTEIHCTBA M IKCILTyaTallHH.

Ko BpeMeHH pabOTHI MO MPOCKTHPOBAHUIO HEOOXOJIUMO OCBOUTH COOTBETCTBYIOIIHME Pa3-
JIeNTbI KYPCOB apXUTEKTYPhI, CTPOUTEIBHBIX MaTEPHATIOB, CTPOUTEIBLHOW MEXaHUKU, KOHCTPYKIIUH
U3 JiepeBa U IIACTMACC, METATMUECKUX KOHCTPYKIIUH.

B mporiecce BBITOMHEHUS KYpCOBOM pabOThI HEOOXOAUMO TaKKE O3HAKOMHUTHCS C OCHOB-
HBIMH TTOJIOKEHUSIMH PEKOMEH/TYEMbIX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB, TUIIOBBIMHU IPOCK-
TaMH, a TaKKe paHee PCAIM30BAHHBIMH B CTPOUTEIHCTBE KOHCTPYKIIUSMHU 3IaHHMA, aHAJOTUIHBIX
JTAHHOMY B 3aJIaHUH Ha TIPOCKTUPOBAHUE.

3.6. 3ammTa KypcoBOi pabOThI

BeinonnenHast kypcoBast paboTa HampaBiseTcss Ha Kadeapy Ha peleH3upoBaHME, IOcCIe
4Yero BO3BpPAILAETCS CTYACHTY. Bo Bpems IuIaHHpYEeMbIX KOHCYJIbTAIMil CTYI€HT MOKET MOJYyYUTh
KOHCYJIbTAIIMIO Ha Kadeape 1o BceM BOIpocaM 0 KypcoBoii paborTe.

[TonHOCTBIO BBINIOJIHEHHAs] paboTa IOciie BO3MOXKHBIX HCIPABICHUM W JTOpadOTKH MpH
HJINYUU TOJIUCH PYKOBOJMTENS MPEJICTABIAETCS CTYJEHTOM K 3allluTe Ha Kadenpy.

OreHka BBINOJIHEHHON KypcOBOM pabOThl MPOM3BOAUTCS Ha OCHOBaHUM CIEIYIOIIUX (ak-
TOPOB: CAMOCTOSITEIbHOCTH BBIINOJIHEHUS PA0OThI, YMEHHSI OPUEHTHPOBATHCSA B TEXHUUECKOM JInTe-
paType, NpaBUIbHOCTH UCIIOJIB30BaHUsI PACUETHBIX METOJI0B, KaueCcTBa rpauueckoro opopmMiIeHus
Y BBITIOJTHEHUS OSICHUTEIbHON 3aIMCKH.

[Tpu popmupoBanuu 100-6am1bHON OLIEHKH YUUTHIBAIOTCS CIEAYIOMINE (PaKTOPDIL:

- Ka4ecTBO pyKonucH (10 25 6aioB);

- peneH3us (10 5 6amioB);

- KauecTBO Jqoknana (o 20 6annos);

- 3aIIUTa KypcoBoil paboTs (10 50 Gamios).

4. METOJIMMECKME YKA3AHUS 11O BBITTOJHEHUIO KYPCOBOI PABOThI

KypcoBas paboTa 1o KOHCTPYKIMSIM U3 JIepeBa U IUIacTMacc MpeacTaBiseT coboil camo-
CTOSITENTFHYIO Pa0OTy CTYJCHTa, BHITOJHEHHYIO MPH HEOOXOAMMOM PYKOBOJICTBE M KOHCYJIbTAIHH
nperno/iaBaTess.

KanennapHbiii TU1aH TOJDKEH PEyCMaTpUBATh CIIETYIOIIIE dTAIbl BBITOJHEHUS KYpCOBOM
paloThI U UX MPUMEPHBIN yEIbHBINA BEC OT 001IeT0 OI0/PKETa BpEMEHHU:

a) 03HaKOMJICHHE CO criennaibHou uteparypoit — 10%;

0) cocTaBiieHHe 001IeH CXeMbl KOHCTPYKIIMKA TOKPBITUS —15%;

B) KOHCTPYKTHBHAs pa3pab0oTKa OTpakJAloLIUX U HECYITUX KOHCTpYKUui — 15%;

T') BBITIOJTHEHUE TeXHUYECKHUX pacdeToB — 20%;
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1) OKOHYaTeIhbHOE OPOpPMIICHHE KOMIIOHOBKH KOHCTPYKTHBHOTO PEIICHUS U PACUETHO-
MOSICHUTENBbHON 3amucku — 20%;
e) paszpaboTka padouero yeprexa — 20%;

4.1. Ilnan MoCTPOEHNs M COJIep:KaHue Pa3/1e0B MOSCHUTEIbHON 3aIMCKH K KyPCOBOIi
padore

[TosscHUTENBHYIO 3aIIUCKY HAlO0 COCTABIATH 10 CIACIYIOLEMY EPEYHIO BOIIPOCOB:

a) UCXO/IHbIE JAHHBIE M0 33JJaHUIO CO CXEMOM Hecyllel KOHCTPYKLUH U IIaHa MTOKPLITHS;

0) npuHATHIE MaTepUabl (IOPOJIa IPEBECHHBI, MAPKHU CTaJIH, (haHEepHI, KiIes);

B) YCJIOBHsI paOOTBHI 3/1aHUS B 11€JIOM M €r0 IOKPBITHS;

') BpeMEHHbBIE HArPYy3KU U CXEMBI X MPUIIOKEHUS;

1) BBIOOp OrpakJIaroIIKUX KOHCTPYKIMM U yTEeITUTE;

) OIIPENIEIIEHNE HArpy30K, IEHCTBYIOIMX HA OCHOBHYIO HECYIIYIO KOHCTPYKIIHIO;

3) COCTaBJICHHE PACUETHBIX CXEM 3arpyKeHHUs;

M) COCTaBJICHUE TaOJIUIbl KOMOWHAIIMK YCHUIIUN C ONPEACTICHUEM PAacueTHBIX YCHUIIHA;

K) KOHCTPYMPOBAHUE M pacyeT 3JIEMEHTOB M CONPSIKEHUH OCHOBHOM Hecylleld KOHCTPYK-
UM,

4.2. MeToanuecKkue yKa3aHus K BbINOJHEHHIO OT/IeJIbHBIX Pa3/ieioB KypcoBoii pado-
ThI
4.2.1. O0mme NMoJI0KEeHUs
PacyeTbl 1 KOHCTpYHMpOBAaHHME NEPEBSIHHBIX KOHCTPYKIMH TOJIKHBI MPOU3BOJUTHCS CO-
rimacao CHull.
[Tpu paBHBIX YCIIOBUSX IMPEANOYTEHUE JOJDKHO OBITH OTIAAHO MPOTPECCUBHBIM MaTepHa-
JaM, U3JCJIIHUAM, CPECACTBAM COCAUHCHHA U KOHCTPYKIHAM 3aBOACKOI'O U3IOTOBJICHUS.

4.2.2. KoHCTpyMpOBaHHe M pacyeT OrpaskAalNUX KOHCTPYKIMI

Orpaxaaroniue KOHCTPYKIIMHM MOKPBITHSI OOBIYHO PEIIAIOTCS B CAEAYIOIIMX OCHOBHBIX Ba-
pHUaHTax:

1) cOopuble maHenu (KieehaHepHbIE, MIACTMACCOBBIC, acOECTOIEMEHTHBIC, ATFOMHHHUE-

BbIC);

2) cOOpHBIE IOMIATHIC IIIUTHI,

3) wactun (oOpereTka) Ha MPOTOHBI;

B kauecTBe yTennuTens cienyeT UCIOJIb30BaTh MUHEPAJIbHYIO BaTy, MaThl U3 MUHEpalb-
HOM BaThl, CTEKJIOBATY U JIeTKue 3((EKTUBHBIE TETIJIOU30SIIUOHHBIE MaTEPHAIIBI.

OneMeHTbl OOpelIeTKH M HacTWUja PacCUMTBIBAIOTCS HA MPOYHOCTH IO JBYXIPOJIETHOM
CXEME Ha CIEAYIOINE COYETAHNSI HarPY30K:

a) COOCTBEHHBIN BEC U CHET;

6) coOCcTBEHHBIH BeC U cocpeoToueHHBbIN Ipy3 1kH ¢ yMHOMXEHHEM MocieHero Ha Ko3g-
¢unueHT Harpy3ku 1,2.

[Tporu6s! onpeaesNstoTess OT HOPMATUBHBIX HATPY30K U HE JOJDKHBI ipeBbimath 1/150 |

[TporoHsl MOTyT OBITH pa3pe3HBIMH, HEPa3pe3HbIMH M KOHCOJbHO-0aT0YHBIMU U paccuu-
TBIBAIOTCS HA IPOYHOCTh M KECTKOCTh MO COOTBETCTBYIOIIUM cxemaM. Hanbosee BBITOAHBIMU SIB-
JISIOTCS HEPA3pEe3HbIE MPOTOHBI.

Pacuer nmporoHoB MpOM3BOAUTCS HA HAarpy3Ky OT BBILIETEKAIIUX IJIEMEHTOB MOKPBITHS,
coOcTBEHHOTO Beca U cHera. Eciu Harpy3ka mepenaeTcsi Ha POroH B YEThIpeX TOYKax M Ooublile,
TO OHAa MOKET MPUHUMATHCSI PABHOMEPHO pacIipelelIeHHOM.

[Mpu yknonax mokpeiTust i>1:10 MPOTOHBI JOIKHBI OBITH PACCUMTAHBI HA KOCOH M3rH0. [is
YMEHBIIIEHUSI CEUEHUS MPOTOHOB HA/I0 CTPEMHUTHCS KOHCTPYKTUBHBIMH METOJAMHU HCKIIOUUTH HX
paboty Ha Kocoi u3rud. C 3TOH 1eTbI0 MOKET MPUMEHATCS JBOMHON KOCOW HACTHII, IIUTHI C JUa-
TOHAJTHHBIMU TUTAHKaMHU, CKPETUICHHBIMH C IPOTOHAMH.
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B Hepaspe3HbIX MPOroHax B KpaHUX MPOJIETAX PACUYETHHIC 3HAYCHUS M3THOAONUX MO-
MEHTOB O0JIbIlle, YeM B IPOMEXKYTOUHBIX. [loaToMy Onmkaiiniye K Topuam 3/1aHusl KpaitHue mposie-
ThI HEOOXOAUMO YMEHBIIUTD Ha 15-20% MM COOTBETCTBEHHO YBEJIIMYHUTH CEUEHHE MMPOrOHA HA ATUX
ydacTKax.

[Taneny MoKpeITUH MOTYT OBITh BBIIIOJIHEHBI U3 Pa3IMYHbIX MaTepuasoB. IIpu sTom cneny-
€T 00paTuTh BHUMaHHE MPU KOHCTPYMPOBAHUU MaHENed Ha CTaHJApTHBIE pa3Mepbl MuioMaTepua-
108, ¢anepsl, JICII, 1peBeCHOBOIOKHUCTHIX IUIUT, CTEKIOIUIACTHKOB U T.1I.

N3 ycnoBus )KeCTKOCTH BBICOTA CEUEHUS MMaHENIN MpuHUMaeTcs He meHee 1/35 —1/20 Benu-
YUHBI IPOJIETA.

OO01rBKa MaHeId MOTYT OBITh BBIIIOJIHEHBI U3 BOAOCTOMKON (paHephl TOJIIIMHON HE MEHee
6MM, IUIOCKHX acOECTOLIEMEHTHBIX JIUCTOB TOIIIHHONA 8-10MM, JTUCTOB aMfOMUHHSA TOIIUHON 0,8-
1,5MM, cTeknoriacTika ToamuHon 1,5-3,0MM.

Pacuer naneneil Ha MPOYHOCTH U MPOTUO MPOUZBOIUTCS IO IPUBEICHHBIM XapPaKTEPUCTH-
kaM Wy, Jip (IpHBeJEHUE OCYILECTBISETCS K HamOosiee HANpsHKEHHOMY Marepually OOIIMBKH).
[TpoBepka manenw Ha OOMIMIA MPOTUO MPOU3BOAUTCS 1O (hopMylie mporuda cBOOOIHO omepToii Oa-
KU ¥ JIOJDKHA YI0BJIeTBOPsITH yemosuto T/ 1< 1/250

BepxHsis v HIKHSIS OONIMBKY TPOBEPSIFOTCS COOTBETCTBEHHO HA YCTOHYHBOCTH, MECTHBIN
U3rub U pacTsKEHUeE.

OnpenenstoTcst TakKe KacaTelIbHbIe HAMPSHKEHUS B peOpe U KIIEEBOM IIBE.

[Tpu oTcyTcTBUU pedep B MaHENsAX CO CIUIONIHBIM 3allOJIHUTENEeM U3 MEeHOIUIacTa U COTO-
IlacTa KacaTejabHble HANPSKEHUs IEPEJAl0OTCs Ha 3alloJIHUTENb. B 3TOM cilydae oTnanaer HeoOxo-
JUMOCTh B TPOBEPKE OOIIMBKYA HA MECTHBIN U3TrH0.

Kperuienrne orpakaarmmux KOHCTPYKIIMH K HECYIIUM JOJKHO OBITh JOCTATOYHBIM JUJIS
BOCHPUATHS CUJIBI OTPBIBA MIPU OTPHUIIATEILHOM JIABJICHUH BETpa U JJIsl 00eCIieueHusl yCTOMYUBOCTH
BEPXHETO IM0siICa OCHOBHOW KOHCTPYKIIUU U3 €€ IUIOCKOCTH [4,5].

4.2.3. OcHOBHBbIE HecylIle KOHCTPYKIHH NOKPbITHSA

B kauecTBe OCHOBHOW HecyIlIell KOHCTPYKIIUH TOKPBITHS B 3aBHCUMOCTH OT BEIMYHHBI
IpoJieTa MOTYT OBITh MPUMEHEHB! CIUIONIHBIE KOHCTPYKIMH (OaIKu, apKu) Wi CKBO3HBIE ((hepMbl
Pa3IMYHOTO OYEPTAHUS U CXEMBI SJIEMEHTOB PEIIETKH ).

[Tpu pemieHMH KOHCTPYKIMU B BHJIE (epMbl pabOTy HAUMHAIOT C OMpPEIENICHUS] CXEMbl U
TE€OMETPHUECKUX Pa3MEPOB, MPOU3BOIAT Pa3OMBKY y3J10B. 3aT€M BBITOIHSIIOT CTATHYECKHH pacdyeT
(bepMBI ¢ OIpesIeIeHUeM PacUeTHBIX YCWIMHA B CTEPXKHSAX, ONMPEAEISIOT MONEePeYyHOe CeueHHe Jie-
MEHTOB, PEUIAIOT Y3JIOBBIE COCIMHEHUS, MECTa CTHIKA TIOSICOB, JIeTallb onupanus ¢pepmbel. HeobOxo-
JMMO TIPElyCMOTPETh CTPOUTEIbHBIN MOIbeM (epMbl U 00ECTIEUUTh HAJEKHOE KPEMJIeHUEe Mporo-
HOB W TaHENIel K BepXHEeMY Moscy (pepMbl, 3alpOEKTHPOBAThH CBS3U kKecTKocTh. [Ipu BbIOOpE pe-
IIETKU (epMBbl CIeyeT CTPEMHUThCS K MUHHUMAJIbHOMY KOJUYECTBY Y3JIOB, a HAKJIIOH PAacCKOCOB K
HIKHEMY TOSCY JIOJDKEH OBbITh B Ipenenax 30-70°. Crarnueckuii pacyeT HaA4MHAETCs C Ompenese-
HUS HArpy3oK, JeHCTBYIOMUX Ha 1M2 ropH30HTaIbHOW MPOEKIMH MOKPBITHS, BKIIOYasi COOCTBEH-
HBI BeC (hepMBI.

VY3710BbIe Harpy3KU BBIYUCIISAIOTCS TyTEM YMHOXKEHHSI HHTEHCUBHOCTH Harpy3Kk Ha rpy3o-
BYIO IUIOIIA/Ib, PA3AEIbHO OT MOCTOSHHON M BPEMEHHON Harpy3oK.

[Ipu ompeneneHUn pacyeTHBIX YCHIIMH B CTEPXKHAX HEOOXOIMMO BBIIBUTH Haubojee He-
OJIaronpusITHOE PACIOJIOKEHNE BPEMEHHOM HarpysKu, NI Yero paccMaTpUBalOT HE MEHee ABYX
COYETaHUI Harpy3oK:

1) BpeMeHHas U MOCTOSIHHAS — [T0 BCEMY MPOJIETY;

2) BpeMEHHas Harpy3ka Ha MOJOBUHE IPOJIeTa, MOCTOSHHAS — [0 BCEMY IPOJIETY.

Hanbonee ynoOHO ompenessiTh pacdeTHbIC YCHUIIMNA, HCXO U3 Auarpammbl Kpemona npu
3arpy>K€HHH MOJIOBUHBI MTPOJIETA YCIOBHBIMH, €IMHUYHBIMH Y3JIOBBIMU HAarpy3KaMu.

[Mepeiins OT eqMHUYHBIX HATPY30K K (PaKTUYECKUM Y3JIOBBIM M UCIOJIB3Ys Pa3IUIHBIC CO-
YeTaHUsI, MO’KHO COCTaBUTh TAOJHILy PACUETHBIX YCUIIHM B CTEPIKHAX (PepMBbl.

Omnpenenenne pacueTHBIX YCHUIIMM B CTEP)KHAX (epMbl Y0OHO CBECTH B TaOIUILY
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Crep- Yceunus oT e AMHUYHON Yeunne Yeunus oT BpeMeEH. PacueTHbie. ycu-
J)K€Hb | Harpy3KH IpH 3arpyeHUU | OT IO- Harpy3Ku IpH 3arpyxe- nust, kH
CTOSIH. Huu, kH
cjieBa | cmpa- | IO BceMy | Harpys- | ciieBa | cipa- | IO BCEeMY | CxKaTue | pacTs-
Ba MIPOJIETY ku, KH Ba MPOJIETY KEHUE

[To HaiiieHHBIM PACUETHBIM YCHJIUSM MPOU3BOAMUTCS MOAOOP CEYCHUN DIIEMEHTOB (pepMbl
Y KOHCTPYHUPYIOTCSI Y3JIBL.

4.2.3.1.CermeHTHas KiIeeHas ¢hepma

Pacuer cermeHTHOU (hepMBbl BEIETCS HA YCHIIME, BO3HUKAIOIIEE OT COUYETaHHs 2-X Harpy-
30K: IIOCTOSIHHO I10 BCEMY IPOJIETY IUIIOC BPEMEHHOH MO BCeMy IPOJIETY WJIM Ha MOJIOBHUHE IIpOJie-
Ta.

BepxHuil nosic paccuuThIBaeTCs, Kak CKaTO MU30THYTbHIN CTEPKEHb 110 MaKCUMAJIbHBIM MO-
MEHTaM U YCUJIMSM, C YYETOM pPa3rpy’Karollero MOMEHTa OT HOPMajbHOW CHIIbI KJIEEHBIE OJIOKU
BEPXHEro Iosica ¢ LeNbl0 YHU(UKALUU TPUHUMAIOTCS OJUHAKOBOTO CEYEHUS U OJUHAKOBOM JUIH-
HBL

Bce packochl MpUHUMAIOTCS OAMHAKOBOW TOJIIIUHBI C BEPXHUM IOSICOM.

CranbHOI HUKHUH TOSIC TIPOBEPSIETCs, THOKOCTH €ro He T0JhKHA npeBbimath 400.

4.2.3.2.MHoTOyronpHbIe OpycUaThie GepMbl.

Bepxuuil nosic gepmbl npexacrasisger co60i MHOTOYrOJIbHUK BIHCAHHBIN (MJIM ONHUCAH-
HBII) B OKPY>KHOCTb U BBIIIOJIHEH U3 OpYChEB OJMHAKOBOT'O CEYEHUS U JJINHBI.

V3716l BEpXHETO I05ICa PEUIAIOTCS BHELEHTPEHHO ¢ METAJUNIMYECKUMH BKJIAJBIIIAMU U IIe-
PEKPBIBAIOTCS JKECTKUMH JICPEBSIHHBIMHA HaKJIaAKamMHu Ha Oonrtax. BepxHuil mosic paccyuThIBaeTcs
Ha CIJI0’)KHOE CONPOTHUBIIEHUE, MPHUUEM H3THOArOIMii MOMEHT OnpezenseTcs Kak pa3HOCTb MOMEH-
TOB OT BHEY3JIOBOM HAarpy3Kd M BHELEHTPEHHOI'O IPWJIOKEHUS CHKUMAIOIIET0 YCWIHS 3a CYET
HaJIN4Ms SKCLUKHTPUCHUTETA B y3J1aX.

Huxnauil mosic MokeT ObITh pelleH B BYX BapUaHTax: B IEPEBE U METaJlIE.

JlepeBsIHHBIE 3JIEMEHTBI PEILIETKU IIPOEKTUPYIOTCS, Kak MPaBUIIO, U3 OJHOTO COPTaMEHTa
[0 YCJIOBUSIM pabOThl Ha CXKaTHE CaMOr0 HAarpy»EeHHOI'0 M CaMOro JUIMHHOTO pacKoca, KOTOPBIH
IpoBepsETCs Ha HeOIAroNpHUsATHOE COYETaHNE HAIPY30K.

Bo Bcex y3nmax ¢epMbl JOIKHBI ObITh MPOBEPEHBI pACYETOM OOJITHI U Hareiau v cobiitoieHa
10 HOPMaM HX PACCTaHOBKa.

4.2.3.3. TpaneueunanbHble pepMbl C BEpXHUM KJIEEHBIM MOSCOM

®depma MPOEKTUPYETCS ¢ MUHUMAIBHBIM KOJHYECTBOM Y3JIOB U C Y3JIOBBIMH SKCIIEHTPUCH-
TEeTaMU B BEpXHEM IOsice I YaCTUYHOW KOMITEHCAllUu 0al0oYHOr0 MOMEHTA B MaHEJSAX BEPXHETo
T05ICa, BOSHUKAIOIIETO OT BHEY3JIOBOH HArPYy3KH.

BepxHuii mosic BBIIOJIHIETCS MPSAMOYTOJILHOTO CEUYEHUS B BHJIE MaKeTa CKIEEHHBIX Opyc-
KOB M PACCUMTHIBACTCS HA CXKATHE C U3THOOM C YUETOM pasrpy’Karoiero MOMEHTA.

PacTsHyThIe 31eMeHTHI (pepMbl TPOEKTUPYIOTCS METANTHYECKUMHU, OOBIYHO U3 ABYX yroJ-
KOB, COCJMHEHHBIX TUTaHKaMu. [IpoekTrpoBaHuE y3JI0B MpeIyCMaTpUBaeT pacdyeT HarelbHBIX CO-
eIMHEHH, a TaKXKe MPOBEPKY JACPEBIHHBIX FJIEMEHTOB Ha CMSTHE.

IIpu onpenenenyne pacyeTHBIX YCUIIMM B CTEPKHAX PACCMATPUBAETCS 2 CXEMBI 3arpyKEHUS
(bepMBl: CHMMETPHYHOE U HECUMMETPHUHOE.

4.2.3.4. TpeyronbHble (hepMbl ¢ BEPXHUM KJICCHBIM MOSICOM.

TpeyronbHble hepMbl IPUMEHSIOTCS B OCHOBHOM JUIsl KPOBEJb U3 BOJHUCTHIX acOecTolle-
MEHTHBIX JIUCTOB U UMEIOT OTHOCUTENIbHYIO BhICOTY 1/5 — 1/7 nponera. Bepxuuii nosic pepmsl BbI-
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MOJTHSACTCS U3 KJICCHBIX OJIOKOB, HIDKHUM METaUIMYeCKUN — U3 MPOPHILHONW UM KPYTJIOW CTaJH.
B03MO0XHO Takke NPUMEHEHHUE IEPEBSIHHOTO KJIIEEHOTO HIKHETO IosIca.

Pemrerka COCTOUT M3 MMUHMMAJIBHOIO YMCJIA 3JIEMEHTOB; CXKATbIE CTEPKHU BBIIIOIHAIOTCS
uX OpychbeB WM KJIEEHBIX JI€PEBSIHHBIX IIAKETOB, PACTAHYThIE — CTAJIbHBIE.

V351BI BEPXHETO 10sICa PELIAIOTCS BHELEHTPEHHO.

BepxHuii Mosic HICTIBITBIBAET OAJIOYHBIN M3TM0 OT BHEY3JI0BOM Harpy3ku. Hamuuue skcien-
TPUCUTETA B y3JIaX CO3/MaeT OOpaTHBIA pa3TpyKaoUINi, U3rHOAIONINI MOMEHT, PaBHBIM MpOU3Be-
JCHUIO0 CKMMAIOLIET0 YCWIINMS U CPEJHEro SKCLUEHTPUCUTeTa B MaHenIu. TakuMm oOpa3oM, BEpXHUH
II0SIC PACCUUTHIBAETCS HA CI0KHOE COIPOTUBIICHNUE.

PacueTHble ycumust B cTepKHAX (EepMbl ONPENENAIOTCs 10 2 CXeMaM 3arpyKeHUs: CUM-
METPUYHOU U HECUMMETPUYHOM.

Pacyer HMKHETO M BEPXHErO IOSACOB 3JIEMEHTOB PEIIETKH U TAK)KE Y3JIOBBIX COCIUHEHUN
BEJIETCS TaK XK€, KaK U B TpAaNeIUUIaIbHBIX (hopMax.

4.3. OdopmieHre NOSICHUTEIFHON 3aIUCKH.

[TosicuutenpHas 3amucKa JOJKHA OBITh BBIMIOJIHEHA HAa KOMIIBIOTEpPE MO BO3MOXHOCTH,
KpaTKO, JICIIOBBIM SI3bIKOM C HyMepaIle CTPaHMII.

Ha TuTynpHOM JHCTE 3alIUCKU ClEIyeT yKa3aTh Ha3BaHUE YHUBEPCHUTETa, HAUMEHOBAHHE
paboThI, GamMIIINIO0, UMsI, OTYECTBO CTYACHTA, ero Kypc. [loscHUTENbHAS 3alrcKa JOJKHA UMETh
MOAIKUCH CTYAEHTA U MpenoiaBarTes, IPOBEPUBILEro padoTy.

3anmcka COmpoBOXKIAETCS HEOOXOUMBIMH PACUCTHBIMH CXEMaMHU, IMIOPaMU YCHITUH U 3C-
KH3aMH Y3JI0B, JOJDKHA UMETh CCHUIKU Ha JIMTEPATypHble 1 HOPMAaTUBHBIE HCTOYHHUKHU. PaznmuyHoro
poJla CXEMBbI, 3CKHU3BI IOJDKHBI OBITh MACIITAOHBIMHA M COpa3MepHbIMU. ONrcaHue KOMITIOHOBOYHBIX
Y KOHCTPYKTHUBHBIX PEUICHUH JTOJKHO ObITh 000CHOBaHHBIM. [IpuHUMaeMble pacueTHbIE CXEMbI U
METOJIbI PACUYETOB JIOJDKHBI UMETh KPATKHE TOSCHSIONINE MPEANOChUIKA. OIUCHIBAIOTCS KPATKO
MPUOIMKEHHBIE METOJIBI PacyeTa, UCIIOIH30BAaHHBIC IPU MPOCKTHPOBAHUH, TICPEUHCIISIOTCS Ta0Iu-
bl ¥ TpaUKH, KOTOPbIE MPUMEHSITUCH B paboTe. 3amuch KOHCTPYKTUBHBIX PACYETOB, IPOU3BEACH-
HBIX METOJIOM ITOBTOPHBIX MOIBITOK, JOJDKHBI TPOU3BOIAUTHCS B BHJIE MPOBEPKU MPUHATHIX CeYe-
HUM.

3anucka JoJKHA OBITh COCTABJICHA C YETKOM pyOpHKOI pa3/ienoB, raB, MyHKTOB M OTpa-
KEHHEeM HX B OIJIaBIIEHUU, C MPUBEACHUEM OMOIMOrpaduuecKkoro Cnucka ¢ 00s3aTeabHbBIM BKITIO-
YCHHEM HOPMATHBHO-TEXHUYECKOH JTOKYMCHTAIIHH.

4.4. Odopmienue rpapuueckoil 4acTu KypcoBOil pabOTHI.
['paduueckuii MmaTepuan 10JKEH coepKaTh HEOOXOIMMOE KOJIMYECTBO BBIIIOJHEHHBIX B yCTa-
HOBJICHHBIX MacmTabax MpOEKIUi KOHCTPYKIUK M UX Y3JIOB C YKa3aHUEM MPHHATHIX CEYCHUH.

Ha ueprexe 10JKHBI OBITH NOKA3aHbI: (B BEPXHEM JIEBOM YIJIy JIUCTA) — CXeMa OCHOBHOM
HeCyIIel KOHCTPYKIIUY MOKPBITHS C YKa3aHHEM PacueTHBIX YCHIIMH B dJIeMeHTax; (aca OCHOBHOU
Hecyllel KOHCTPYKIIMK B IPOEKTHOM IoJIoKeHHH B MaciuTade 1/20 (mpu cMMMETpHUH MOKa3bIBaeT-
Csl OJlHA TMOJIOBMHA KOHCTPYKIIMM); OTAENbHble HauboJjiee XapaKTEepHbIE Y3JIbl, CTBIKU (OMOPHBIH,
KOHBKOBBIH M 2-3 MPOMEXYTOUHBIX y311a) B MacmTade 1/10 ¢ paboueit neranuszanueid 1 mogpoOHbI-
MU pazMepamu. CedeHus 3JIeMEHTOB KOHCTPYKIIMHA CIIeyeT YKa3bIBaTh Ha 4epTexkax B (hacaJHbIX
NPOEKIUSX; 3JIEMEHTHI IOKPBITHS (HACTUIIBI, IPOTOHBI, COOpHAs maHenb) B Macmradbe 1/20 — 1/50;
IJ1aH KOHCTPYKIHH MOKpbITHs B MaciiTade 1/200-1/400 ¢ ykazanueM HEOOXOIMMBIX CBSI3EH KECT-
KOCTH; crelin(UKaus pacxo/ia APeBECUHbI U MeTalljla Ha BCIO KOHCTPYKIHIO.

Crnenudukarus Ha JepEeBSIHHBIC JIEMEHTHI COCTABIISIECTCA 10 cienyromen Gopme:

3

NoNo HaunmenoBanue Ceuenue Jnuna Kou-Bo O6bem, M
/1 3JeMEHTa MM MM MM
OnxHoro Bcero
JJIEMEHTA

Crernudukarus Ha METAUTMYECKUE SJIEMEHTBI COCTABIISIETCS 10 Clieytomel hopme:
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NoNe HaumenoBanue CeueHnue Jnuna Kon-Bo Bec (H)

/1 SIIEMEHTA MM MM MM
Oxuoro Bcero

9JICMCHTAa

3aTeM omnpeaenseTcs BeC Bceil Hecylied KOHCTPYKIIUU

Ha geprexxe nmpuBOASTCS MpUMEUaHUs C YKA3aHUEM MOPOJIbI IPEBECUHBI, MAKCUMAJIBHO JIOIY-
CTUMOMH BIQXKHOCTH, MAPKHU KJIES; IJIsl CTAIBHBIX 3JIEMEHTOB - MAPKU CTaJU U 3JIEKTPOIOB.

UYepTexu BBIOIHAIOTCA Ha KOMITbIOTepe. Bee pa3mepsl npocTaBiaioTes B MM. HazBanus n3o0-
paKEHU PACIONIararoTCsl HaJl U300paXKECHUSAMH U MMOAYEPKUBAIOTCS, 3ar0JIOBKH BEJOMOCTEH U Ta0-
JIUI] HE MTOAYEPKUBAIOTCS.

IIpumep pacyera TpeyroJibHoM ¢epMbl ¢ 1epeBIHHBIM HUKHUM I105ICOM

1. KoMnoHOBKa KOHCTPYKTHBHOM CXeMbI NOKPBITHSA

Tpebyercs 3ampoeKTUPOBATh ACPEBIHHOE YTEIICHHOE MOKPHITHE MPOU3BOJCTBEHHOTO 3/1a-
Hus nposneroM L = 22 M u anunoit 48 M. CHeroBast Harpy3ka Juist | cHeroBoro paiiona. Ilocrosin-
HAsi HOPMATHBHAS HArpyska oT mokpbiTas 0,9kxH/M. JlepeBsHHBIC d71eMEHTEl (GepM H3 KICCHBIX
6mokoB, kieit mapku ®P-12, TY 6-05-1748-75 mo Tabn. 2 [2] npu kiacce (PyHKIMOHAIBHOTO
HazHauyeHUs 3 U Kiacce ycloBuil 3kciutyarauuu 2.1.
PactsanyThie aneMeHTHI U y310BbIe Aetanu u3 ctanu Mapku C 255. [Tokpeitie yremnenHoe. Kon-
CTPYKIIMU 3aBOJICKOTO M3TOTOBJICHUS, YKPYITHUTEIbHAsE COOpKa Ha CTPOUTEIHHOH IIOMIA IKE.

2. BpI0Op KOHCTPYKTHBHOM cXeMbl OKPBITHS U KPOBJIH

[IpuHuMaeM IBYXCKAaTHOE MOKPBITHE U3 (DepM TPEYyroJIbHOTO OYEPTAHUS C BHICOTON B KOHB-

1 1
Ke h = S L= S 22 = 4,4 M, TorJa yroj HakJIOHa BEpXHero mnosica pepMbl K TOPU3OHTAIIA COCTa-

BUT a; = 21,8°. B nnane ¢epmbl pacnonaraiorcs ¢ marom s = 4,8 M U onuparoTcs Ha KieeHble
CTOIKH, 3aaHKEepEeHHbIE B ()YHJTAMEHTBI, CO3/1aBasi B IONIEPEUHUKE paMHBIN KapKac 37aHus.
JUnist KpOBJIM IIPHU yIJIe HAKJIOHA BEpXHETo nosica ¢pepmbl @y = 21,8° mpuHuMaeM yTeIuIeHHbIE Na-
HEJTH 3aBOJICKOTO U3TOTOBJICHUS ¢ HOMHHAIBHBIM pazmepom 1500 X 4800 mwm.

3. OnpenesieHne reoMeTpuYecKuX pazMepoB ¢epMbl NOKPHITUS

['eomerpuueckas cxema (hepmbl, 0003HAYEHUS JIEMEHTOB ()epMbl M y3JIOB NPUBEICHBI Ha
puc. 1. Yrubl HaKIOHA U JUTMHBI JIEMEHTOB (PepMbl onpesensieM 0e3 ydyera CTPOUTENbHOTO MO/ b-
eMa. B pe3ynbrare reoMeTpuyecKuX BhIYMCIEHUN HaxoauMm: o = 21,8° a, = 124,1°, a3 = 68,2°,
a, = 34,1°.

[Tpy KOHCTpYMpPOBAaHUM W HU3TOTOBJIEHUU (DepMBbl TOJKEH OBITH OOECEeUeH CTPOUTEIbHBIN

MOTBEM forp = ==L = —-22000 = 110 mm.
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Pucynox 1 — I'eomerpuueckne cxeMbl pepMbl: a) pacueTHast; 0) KOHCTPYKTHBHAS
4. Crarnuecknii pacuer ¢epMbl
4.1. Harpy3ku Ha ¢pepmy
Hazpyska om co6ecmeennozo seca kpoenu na Im* ee nogepxnocmu:
- HopmaTuBHast piy, = 0,9 kH/m?;
- PaCUeTHAA Py = Piyp " ¥r = 0,9+ 1,2 = 1,08 kH/M?
unu na In? 20pu3onmansHoli npoeKyuu ROKPLIMUA:

plil,xp 0,9 2.
@ — " = (,969 kH/M?;
cos aq 0,9285

- pacueTHas Py, = Pp * ¥Vr = 0,969 - 1,2 = 1,16 kH/M?.

Haczpy3ka om coocmeennozo éeca kpoeau na Im gpepmol npu waze ghepm s = 4,8 M.

- HOPMATUBHASA Gy = Pip * S = 0,969 - 4,8 = 4,65 kH/m;

- pacueTHas Gy, = Pyp * S = 1,16 - 4,8 = 5,57 kH/m.

Cnezosas nazpy3ka Ha 20pU30HMAnbHYI0 NPOEKUUIO NOKPbIMUA

HopmaruBHOe 3HaueHHE CHETOBOM Harpy3kM Ha TOPU3OHTAJIbHYIO IMPOEKIHIO MOKPBITHUS
CIIEyeT ONpeAeATh Mo hopMmyIe

So = CoCUS,,

rae

Sy — BEC CHETOBOTO MOKpOBa Ha 1 M2 TOPU30HTAJIBHON MOBEPXHOCTH 3€MJIM, IPUHUMAEMBbIN
B coorBercTBuH ¢ 1. 10.2 [1];

Ce — KOO(QQUINEHT, YIUTHIBAIOIUI CHOC CHETa ¢ MOKPBITHI 3/1aHMi O] JieficTBUEM BeTpa
WM MHBIX (PaKTOpOB, MPUHUMAaEMbIi B cooTBeTcTBUM ¢ 1. 10.5-10.9 [1];

C; — TepMHUYECKHUN KOG PHUIUEHT, TPUHUMAEMbIil B cOoTBeTCTBUU ¢ . 10.10 [1];

U - k03(duumeHT nepexosia OT Beca CHErOBOTO IMOKPOBA 3€MJIM K CHETOBOM Harpyske Ha
HOKPBITUE, TPUHIUMAECMBIH B COOTBETCTBUH C 1. Ommoka! McToYHHK cChUIKH He HaiiieH. [1]

Bec cuerosoro mokposa S, Ha 1 M2 TOPU30HTAIBHON NTOBEPXHOCTH 3€MJIM CIIEYET IPUHU-
MaTh B 3aBHCUMOCTH OT CHETOBOTO paiiona Poccuiickoii denepanun mo ganHbM Tadaunsr 10.1 [1].

Tabmwuma 1
Crerosbie paoHEI | H|m | v | v | v vi|wvi
(mpuHUMaroTcs 1o kapre | npunoxenus E)
Sg, xlla 05110 | 15| 20| 25| 30| 35 4.0

- HOPMATUBHASA Py =

Ipunnmaro S; = 0,5 klla = 0,5 kH/M* , ¢, = 1,0, ¢, = 1,0.

Koo duiuenT HaaeHOCTH 110 CHETOBOM HArpy3Ke Yy CJIeyeT IPUHUMATh PaBHbIM 1,4.

Jlnst 3maHuil ¢ OJTHOCKaTHBIMH U JIBYCKaTHBIMH MOKpbITUsMU (PucyHok 1[1]) koaddunuent
u onpenensiercs o tadsme 2 [1]. [lpoMexyTodHbie 3HAYSHUST ONIPEACTISIOTCS JIMHEHHOM HHTEPITO-
JISALACH.
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Pucynok 2
Tabnuna 2
YKJIOH NOKPBITUSA O, Tpaj. u
a< 30° 1

BapUaHT 2 CIeayeT yUYUTHIBATh JJIS 3[aHUN C JBYCKATHBIMU MOKPHITUAME (TIpoduis 6), mpu
15°<a< 40°.

TakuM 0Gpa3soM, [Ulsi PACCMATPHBAEMOTrO BAPHAHTA CHErOBask HArPY3Ka Ha | M? MOKPBITHS
COCTaBJISCT:

- HopMaTuBHasA pil, = 1-1-1-0,5 = 0,5 kH/m?;

- pacueTHas Py = Py V5 = 0,5 1,4 = 0,7 kH/m?%.

Haczpy3ka om cueza na 1 m ghepmor:

- HOpMaTUBHAA & = Pay °S = 0,5-4,8 = 2,4 kH/m;

- pacueTHas oy = Pey * S = 0,7 - 4,8 = 3,36 kH/mMm.

Pacuemnan macca gepmut u ceéazeii, omnecennasn Kk 1 m° niana nokpsimus:

Pip D6 0,969+0,5
- pacyeTHas Py, = Q%TC: Vr =T, L1 = 0,156 kH/m?,
kep L 422

rae key = 4 — ko3 puuuent codbcteenHoro Beca pepmel; ¥ = 1,1 — kooppuument Hagex-
HOCTH I10 Harpy3Ke JiIsi COOCTBEHHOT0 Beca (hepMbl.

Haczpyska om coocmeennozo éeca gpepmol
- pacueTHas qg = Pg S = 0,156 - 4,8 = 0,75 kH/m.

4.2. OnpeneJsieHne pac4eTHBIX YCHJINH B 3JIeMeHTax ¢epMbl

Yeumus B crepxkusx ¢pepmsl onpenensieM B SCADe st 3arpykeHust eIMHUYIHON paBHOMED-
HO paclpeeNIeHHON Harpy3Koi Ha MoJIOBHHE (pepMbl, IPUIIOKHB ATY Harpy3Ky B BUJE COCPEAOTO-
YEHHBIX Y3JIOBBIX CHJI.

Pacuemnuie y3noevie nazpysxu:

P,=1:-05-6915=3,46kH; Pgy=1-05-11=55kH; Pr =1-0,5-4,085 = 2,04 xH.

PaccmoTpuM /1Ba BapuaHTa HarpyKeHHsL:

1 — moctosinHas + BpeMeHHasl (CHEroBas o Bcel uinHe (hepmbl);

2 — mocTostHHas + BpeMeHHas (cHeroBas Ha 1/2 mmuHe depMmbl ¢ kodhdummentom u=1,25,
Ha 1/2 nnune pepmsel ¢ koapdunuentom u=0,75).
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Pacuemmnvie ycunusa onpenensieM YMHOKCHHEM CIUHUYHBIX YCHIAN Ha TPy30BbIC KO-
GUIUCHTBI Groers Gens o> KOTOPBIC OMpPEACISAEM UIS IBYX PACUCTHBIX CXEM 3arpyKeHus (hepMbl
CHErOBOW Harpy3Koi.

- OT MTOCTOSIHHOW HArpy3KH

Gnocr = Gup + 99 = 5,57 + 0,75 = 6,32 kH/m;

- OT CHErOBOU Harpy3Ku

gl = 1,25-3,36 = 4,2 kH/M;

Qe = 0,75-3,36 = 2,52 kH/m.
Pe3ynbTathl MpeCTaBUM B BUJIE TAOJIHUIIBL.
Pacuernbie ycuius B cTepikHsax ¢pepmbl, KH

Tabuuma 3
VYeunus ot eJUHUYHON o
o VYeunus oT cHEroBou Harpysku, kH
= HArpy3KH 5
= S =
) = B o= E s = = %
: | g EEE| 2 = g 2
= | & Tzaom| % | g% |- 3% = 5
= = & ® w — 50 8N s |- . 5 2
@ &) < < < xS 2 & g 0 R () S o
= T T o = O =N TS o o ST
g E E S E 5 = = Il @) I © Em o =
< oo} =~ >y <
Q) T M I < T E| O = o m
=8 EE EEIF | g ¢
o o 0 O o R ~ E
BI1 Ab |-129 |-74 -20,3  |-128,296 | -54,18 | -18,648 |-68,208| -72,828 | -201,124
BII bl |-7,4 -7,4 -14,8 |-93,536 | -31,08 | -18,648 |-49,728| -49,728 | -143,264
BII ra |-74 -7,4 -14,8  |-93,536 | -31,08 | -18,648 |-49,728| -49,728 | -143,264
BII JIB |-7,4 -12,9 -20,3  |-128,296 | -31,08 | -32,508 |-68,208| -63,588 | -196,504
HIT AE |1198 16,87 18,85 119,132 | 50,316 | 17,3124 | 63,336 | 67,6284 | 186,7604
HIT EB [6,87 |1198 18,85 (119,132 | 28,854 | 30,1896 | 63,336 | 59,0436 | 182,468
P BE |-6,17 |0 -6,17  |-38,9944 | -25,914 0 20,7312| -25,914 | -64,9084
P JE |0 -6,17 -6,17  |-38,9944 0 -15,5484(20,7312|-15,5484 | -59,7256
C 'E [346 [346  [6,92 [43,7344 | 14,532 | 8,7192 [23,2512 23,2512 | 66,9856

5. Ilon6op ceyeHnnii 31eMEHTOB (pepMbI
Bepxnuii nosc.
BepxHnuii mosic ¢pepmsbl 1o JUTHHE OJHOTO CKaTa MPOEKTUPYEM pa3pe3HbIM U3 ABYX KIIEEHBIX
0110k0B co CThIKOM B y3nie b. broku ckinemBaem u3 mocok 40x150 mm, OCTpOTAHHBIX JO CEUCHUS

35x142 mm.

Ilanens eepxnezo nosaca b-I'. PacuetHoe ycwiue B manenu b-I' mo Ttabm.l N, =
—143,26 kH. ITonoxuTenbHblil n3rnbaronuii MOMEHT M; OT MECTHOM HArpy3KH:

Mz — (qu+QéH+Q1{1’)'l%

8
rae 1, = (4,4 — 0,15)cosa; = 4,25 - c0s21,8° = 3,95 M — mmnHa nanenu b-I' B muiane; g — pac-
YyeTHas Harpy3ka OT COOCTBEHHOrO Beca maHenu b-I' BepxHero mosca GpepMbl, OTHECEHHAS K ILIAHY

IOKPBITHA.
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Pucynok 3 — K pacuery BepxHero nosica hepMbl:a) cxeMa BEpXHETo 1osica; 0) cxema Ipu-
JIO’)KEHUS Harpy3okK B y3ie b’
[lpenBaputensHo mnpuHUMaeM cedeHnne manenun b-IT (u3 8 mocok h, =8-35 =
280 MM)h, X b = 280 X 142 MM,

Ygbhap 1072
qr =-L1—2-=1,1-0,142-0,28 - 500 - = 0,236 kH/M,
cosa, 0,9284
raep = 500 kr/ M3 — IJIOTHOCTD BO3IyIIHO-CYXOH JPEBECUHBI;
Yr = 1,1 — ko3 dunueHT neperpy3Ku Ais COOCTBEHHOTO Beca MaHEIH.
Qp+aen+a )12 (5,57+4,2+0,236)-3,952
M2=(Kp Cg v) 2 = 5 = 19,51 xHm,
Jns yMeHbIIEHHs] MPOJIETHONO MOMEHTa M, MPOEKTUPYEM BHEIEHTPEHHOE MPHUIIOKEHUE

IIPOJOJIBHOrO cxkuMmaromero ycwust N, = —143,26 kH, B pesynbrare vero B y3nax b u I Bo3Hu-
KaIOT pasrpyKarolliyue OTPULATEIBHBIE MOMEHTBHI.

My = N3 - ey,
TI€ e2 — SKCUECHTPUCHUTET NpuioxkeHust ycunusa N, B yzmax bu I'.

PacueTHbIN SKCLIEHTPUCUTET €, OMpEeIiieM U3 YCIOBUS PABEHCTBA OMOPHBIX U MPOJETHBIX

MoMeHTOB (), 5M, = Nyep, oTKyna

e, = 0,5M; _ 0,519,51(100) _ 6,8 cm.

N, 143,26

U3 reomerpuueckoro ycnosus: e, = 0,25h, = 0,25-28 = 7 cm.

[Tpuaumaem e, = 7 cM.

[TposeTHbIi pacyeTHBII U3rHOAIOIINII MOMEHT B CEpEIMHE TTAHEIU:
M=M,—N, e, =1951—143,26-7-10"2 = 9,48 kH - m.

e, = 19,51 —143,26-7-1072 = 9,48 kH - m.
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4=0 Pyt

A I A

Make N2

1Re

M3k

]

LIITRITTITTTITITTIITTTI] Make =10,03kkm

M2= 19,51 kH-M

W

£
M3kc=10,03 kH-m mwﬁym M3kc=10,03 kH-m

N\
M2-Makc= 9,48 kHM

Pucynok 4 — K pacuery nanenu b’T°

PacuyerHoe compoTuBieHue apeBecuHsl omnpexaensercs cornacHo CII 64.13330.2017 mo
dbopmyre:

RY = R} -my, - Tlm;, rae

RA — pacuetHoe comportusienue apeecunsl, MIla, BraxHOCTBIO 12% [T peskuMa HATpy-
XKEeHUsI A, B COOpYKEHUSAX 2-TO Kjacca (PyHKIHMOHAIBHOTO Ha3HAUYEHHUs, IIPU CPOKE IKCILTyaTalluu
He Oonee 50 neT;

My, — KOOQGHUIUENT IIMTENEHON MPOYHOCTH, COOTBETCTBYIOIMN PEXUMY UIMTEIBHOCTH
3arpyxenus; my, = 0,66 npu pexxume HarpyxeHus I' (COBMECTHOE AEHCTBHE MOCTOSHHON U KpaT-
KOBPEMEHHOH CHETOBOM Harpy3ku);

[Im; — npousBenenne k03¢ppuLneHToB ycnoBuil padoTsI,

m, = 1— K03 UIMEHT YCIOBUI SKCIUTyaTalluy;

m; = 1 — U1l KOHCTPYKIUH, IKCILTYyaTUPYEMBIX IIPH YCTAaHOBUBILIEWCS TEMIIEpAType BO3AY-
xa "Hmke moc 35°C;

me, = 0,989 — kosddurnuent, npuHUMaeMblii B 3aBUCUMOCTH OT TOJIIIUHBI CJIOEB, MPHU
TOJIITUHE CJIOS 35 MM;

m.. = 1 — ipu cpoke ciyxk0b1 coopyxenus 10 50 ner.

[TpoBepsieM NPOYHOCTH MPUHATOTO CEUEHMSI TAHETH MTPU

N, = —143,26 kH:

I, =440 — 15 = 425 cwm.

1 425

y = = = 52,52 <70, cnegoBaTeasHO
0,289h,  0,289-28

2 2
p=1—a (—) =1-0,8 (%) = 0,779 — koadduimeHT npononsHoro u3ruda; a=0,8

— JJISL TPEBECUHBI
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N, 143,26

E=1- . =1- 077914714278 — 0,685 — k03P duULIMEHT, YIUTHIBAIOITUHN TOTIOJIHH-
TEILHBI MOMEHT OT IIPOJIOJIBHON CHJIBI BCIICJICTBHUE MPOTHOA DIIEMEHTA,

M 948
My =+ =——=1383,94kH - cm;

& 0685
Rf =2,250,66-1-1-0989-1 = 1,47 kH/cm?;

14,2-282 3.

Whaca = = 1855,47 cm”;
N, M; 14326 | 174587

+

_ = 0,36 + 0,746 = 1,106 %,
Foacs = Wpacs  14,2:28 = 1420,59 o™

1,106 C};—Hz < Rf =1,47 C};—Hz, - YCIIOBHE BBINIOJIHSAETCS, 3aI1aC IIPOYHOCTH:
_ 1,47 — 1,106

€ 147

-100 = 24,76%

. .1
TpeOyeMmblil SIKCIICHTPUCUTET €, = 7CM MOIy4uM, C/IeTIaB Iponui Haja y3ioMm b rny6HH0HZ-

h, = i- 28 =7 cM, HpUHA MPOTHIIA 3 CM.

Ilanenw éepxnezo nosca A-b

Pacuer nmanenu A-5 npou3BOJUM C Y4ETOM MECTHOW Harpy3ku, KOHLIEBOI'O MOMEHTa My u
npogoasHoro ycunust Ny = —201,1 kH. PacuerHas Harpy3ka 1o JUIMHE [aHENIU Ha 1M ¢ y4eToM ee
COOCTBEHHOTO Beca:

— ! 14

q= qu + qcu + NG
e ;,— pacyeTHas Harpy3ka oT COOCTBEHHOIO Beca maHein AB BepxHero nosica hepmbl, OTHECCH-
Has K IUTaHy TMOKPBITHS. [IpenBapurenbHO NMpUHHMaeM ceueHue maHenu u3 14 mocok hy X b =
490 X 142 MM,

y¢bhip 1072
qr =-21—-=1,1-0,142-0,49 - 500 - = 0,412 xH/™m.

cosaq 0,9284 o
q = Qup + Qs + G = 5,57 + 4,2 4+ 0,412 = 10,182kH/m,
Pacuernsprit I/ISFI/I6aIOH_[I/II71 MOMCHT B CCPCAUHC ITPOJICTA ITaHCIIN:

_a4
My ==

rne [; = lyg—a =744,7—50 = 694,7 cM, a = 50 CM mpUHHUMaeM W3 YCJIOBHS KOHCTPYKIIUH
OTIOPHOTO y3J1a, TOT/Ia JUIMHA TOPU30HTAILHOM MPOeKINK NaHenu A5
l, =1 - cosa; = 694,7-0,9284 = 645,0 cMm,

‘1?2 10,182'6,452
M, =q—1=T= 52,94 kH - M.

8
= 52,94 kH - M.
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9=0,4 P4,

b bbby by b

MgeNTet=20,11 kH-cm

L Ly=6L50 L

M1=54,07 kH-M

DR

Wﬂ_\_&@uﬂuﬂ

My=0,5M,

Me Wmm
M, "ﬁk{““‘“an

RS e
M=M,+M;-M,
Pucynok 4 — K pacuery nanenu Ab

OTtHOCHUTENBHO LIEHTpa y31a b (mepecedyenue ocu naHenu Ab ¢ ocbio packoca HE) BO3HUKA-
€T JOIOJIHUTEIbHBIN N3TMOArONIii MOMEHT:

Mg = Nyeg — RgCxcosay,
rae N, = —143,2 kH— cxxumaromee ycunue B naHenu b1 e — SKCIIEHTPUCHUTET IPHUIIOKEHUS YCH-
must N,k manenu AB,

eg = 0,5n, — (0,5h, +e,) =0,5-49 — (0,5-28+7) = 3,5¢cm,
31ech h,, e, IpuHEMaeM u3 pacuera nanenu bl Rg— peakius nanenu bl

1 _ qulz
R = 5

Tae Gy = Qyp + qew + gy = 5,57 + 4,2+ 0,236 = 10,01 kH/M npunumaem u3 pacuera naHesu
bI'; 1, = 3,95 M — nniuHa nanenu bl B mnane; Cxy = 15 cM — jyimHa KOHCOIU naHenu ABb.

-l 10,01-3,95
Ry =12 = = 19,77 kH,

Mg = N,eg — R;Cxcosa, = 143,264 -3,5 — 19,77 - 15-0,9284 = 226,11 kH-cm = 2,26 kH - m
JlonmomHUTEIBHBIN U3THOAIOINI MOMEHT OT KOHIIEBOTO MOMEHTa Mgy B cepeanHe MaHeln

M

AF:

Mg = 0,5M; =0,5-2,26 =1,13kH M.

PacueTHbIi MOMOKUTENBHBIN N3rN0AIONINii MOMEHT B cepenuHe manenu Ab:

M; = M; + M§ = 52,94 + 1,13 = 54,07 kH - m.

JIist yMeHbBIIEHHs TPOJETHOIO MOMEHTa M{ CO3/1aeéM BHELEHTPEHHOE ONUPAHUE TaHean A5
B ONOPHOM y3J1€ A C IKCIEHTPUCUTETOM €;. Torjga B OMOpHOM y3iie 4 BO3ZHHKAET OTPULIATEIbHBIN
(pasrpyxaroriuii) MoMeHT M, = N;e;, a B pacueTHOM CEUYCHHH B cepeAuHe maHenu A5 MOMEHT
M, = 0,5N;e;. MakcuMallbHbIi pPACYETHBIM DKCIEHTPUCHTET €; B y3JIe A ONpENeNAeTCsS U3 yCIo-
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BHsI PABEHCTBA OMOPHOTO My M MPOJIETHOTO MOMEHTOB My, = (M1 M) ¢ yuerom ko3¢ duiu-

enta £=0,8, Torma:

M, _ 54,07(100)
N1(§40,5)  201,124(0,8+0,5)
B y3ne 4 npunumaeM J1s ynopa naHenu A5 onopHyr NOAYIIKY U3 BOCBMHU JIOCOK 142 X

e < = 20,68 cMm.

y . h
35MM BeIcOTO# h,; = 8-3,5=28cM, Toraa BbICOTA HAKJIOHHON MOBEPXHOCTH h| = Cosr:x =
1
28
= 30,16 cMm.
0,9284

[Tpy TakoM KOHCTPYMpPOBAaHUHU ONOPHOM INOIYIIKH PAcCUETHBIM 3KCLEHTPUCUTET B y3ie A
MOXeT ObITh mpuHAT e; = 0,5h — 0,5k = 0,5-49 —0,5-30,16 = 9,42 cm = 9,5 cMm.

OTtpunaTenbHbIi MOMEHT B y371€ A

Myp = —N;e; = —201,124-9,5 = —2011,24 kH - cm = —20,11 kH - m.

PacueTHblii MOMEHT B IiposieTe naHenu AL

M = M; —0,5My.p = 54,07 —-0,5-20,11 = 44,015 kH - m.

[TpoBepsieM npuHATOE cedeHue naHenu A5 Ha IPOYHOCTb 10 popmyie:

Ny My
E * W,
pacu pacu

RY =2,25:066-1-1-0989-1-1= 1,47 kH/cm?;
Mg = 1 — 1715 KJI€EHbIX 3JIEMEHTOB IIPSIMOYTOJIBHOTO CEUEHHUs BHICOTOM 49 cM;
14,2-492

o= <R,

Whaca = = 5682,37 cM3;
[ = 694,7 cwm.

1 694,7
Ay = I — = 49,06 <70, cnemoBaTeaIbHO

0,289h; 0, 289 49
i 49,062 _
p=1—a (100) =1-0,8 ( " ) = 0,807 — ko3¢ dunment npoxonpHOTro N3rnoda; a=0,8
— U1 IPEBECUHBI

E=1- N —q- 20012 _ 750 - KO3 (DUIIMEHT, YUYUTHIBAIOIIMNA JOMOIHHU-

<p-R§-F6p 0,807:1,43:14,2:49 ! i

TeIbHBIA MOMEHT OT MPOJOIBHOM CHJIBI BCIIEICTBUE TPOruda 3IeMeHTa;
4402
Mﬂz———— 5869,33 kH - cm;
£ 075
N M 201,124 , 5869,33 H
oc=—2+-A = + = 0,289 + 1,03 = 1,319 —;
Fpacq Woac  14,2: 49 5682,37 M2
1, 319 — < RV =1 47 - YCJIOBHE BBIIIOJIHAETCS
3amac l'IpOLIHOCTI/I.
1,47 — 1,319 100 = 10.3%
E=— = , (1)
1,47

HpOBepHeM MMPOYHOCTH TOpLA ITAHCIIN HAa CMATHUC!

N 201,124 kH kH
Moo 200124 _ g7 SRR =147 e
Fem 14,2-30,16 cMm?2 cMm?2

Ry, =2,25-0,66-1-1-0,989 1= 1,47 kH/cm?
[TpoBepsieM HanpsbKeHUE CMATHS B yIIOpe HUKHETo Tosica pepmbl ipu a = 21,8°:

RA 2,25 kH

RA — cM — ) —187 .

CMO¢q RA EEE_ in3 o 4 27

1+(i_1>sin30(1 1+(0'45 1)sm 21,8 cM
cM90

N 201,124

L= e 047 <RfM0( —122— Ie
Fowy — 14,230,16 1

REMOC =187-066-1" 1 - 0,989 - 1 = 1,22 kH/cM?.
[TpoBepsieM cedeHre BEPXHETO IMO0sCa ¢ YIETOM KOHIIEHTpAIMK CKATTbIBAIOIIMX HANpPSHKEHUH M3-3a

BHELIEHTPEHHOT'O ONMPAHUSI B OTIOPHOM Y3JI€.
hew _ 30,16

49

Haxomum k03((hHITHEHT KOHIIEHTPAIMH CKaTBIBAFOIINX HAMPSUKEHHH K. HpI/I = 0,62,

K= 1,55. CranpIBaroliye HarpspKeHHsT HaXOM 110 popMyIie:
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_ 15Qke _ 1,5:35,381,55 xH P _ KH
= Thm, T ae1ez =0, 118 < R, =0, 21 , TIIe
=0,32-0,66-1-1-0,989-1= 0,21 kH/cm?;
Q - morepeyHas cua, paBHast

Q = (qup + Gl + q7) 222 = (5,57 + 42 + 0,412) 222

745705 _ 35 38 kH.

Ilanens nusicnezo noaca A-E
Hwxanii mosic hepmbl IpoeKTUpyeM KIIeeHbIM 13 10coK 35x/42vm. TpeOyemast Iionas 3neMeH-
Ta HETTO IpH ycriuu B nosice N3 = 186,76kH.

FiP =2 = 22070 — 196,18 cM?,
HT " 0,8R, 081,19
rzue Rp 1,8:0,66-1-1-1=1, 19 — pacueTHOE COINPOTHUBJIEHUE KIJIEEHOW JIpeBECHHBI |

copTa Ha paCTSHKCHUE. HpI/IHI/IMaeM cequI/Ie 6pyca 210x142mm ¢ pacuerHor momanpro  Fep,=
298 2cM*>F,, P = 196,18 cv’.

Packocwvt b-E, /[-E

Pacuernoe ycumme B packoce Na = -64,91kH. Packocs! mpoekTrpyeM KiieeHbIMHI U3 T0COK 35X142
MMm. TpeOyemast TIoImaas cedeHns packoca

F™P =+
ok 3000
3anmaBasich THOKOCTBIO packoca A = 100, Haxomum ¢ = = = 0,3. TpeOyemast BEICOTA CEUECHHS

npu ero mmpuHe b = 14,2 cm

64,91
F™ = m = 147,19 CMZ,

e Rf =225-066-1-1-0989-1=1,47 CI;—HZ - pacyeTHOE COIPOTUBJICHUE JPEBECUHBI 2

COpTa Ha C)KaTHeE.
F™ 147,19
h=—= = 10,37 cMm.
b 14,2

[Tpunumaem packoc u3 5 10ocok 175x142 MM ¢ mIoma b0 ceueHust
Fsp = bh = 14,2 17,5 = 248,5 cm?.
ITpoBepsieM packoc Ha YCTOMYMBOCTB MPH MPOJIOIIBHOM H3THO€ B INIOCKOCTH HAUMEHBILIEH KeCTKO-

CTH:
Ny, 6491

@-Fpaca  0,207-248,5

— KkH p_ XH
=126— <R =147 —,

TIe Rf =225-066-1-1-0989-1=1,47 ;—Hz - pacyETHOE CONPOTUBIICHUE CHKATHIO JPEBE-

CHHBI 2 COpTa.
e ¢ - K03 (HHULMEHT NPOIOIBLHOTO M3rnoa, ONpeIeNsAeMblii 10 MaKCUMaIbHOM TMOKOCTH CTEPIKHS

_ lgg _ 4934 _ 3000 _ 3000 _
Avare = 0,289h  0,289142 120,23 <[4 “P] =150,¢ 22 120232 0,207.

Cmoiika I'-E
Pacuernoe ycumue B croiike Ng = 66,99 kH. Croiiky npoektupyeM u3 Kpyriioro tsbka. TpeOye-

Masl IUIOLLIA b CEYEHHs TshKa HETTO IO 0c1abJIeHHOMY Hape3KOi CeUeHUI0

N 66,99
EP = = = 3,988 cm?
08-R, 08-21

[Mpurnmaem crepskens d = 25 MM, F,. = 4,909 cM?.
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6. Pacuer u KOHCTpyHpOBaHUE y3JI0BbIX COETUHEHUN.

a)
@ (1:10)

170x14 0x22
7

8-8 (110)

L63x6x400 q 170x160x22
17

N Em

Wnunsxa M16, 350 (Qi
40 ) I

\ L
ohan &

60x250, 1=700
]

L63x6x400 |

X (60 ] | %
1
T

==

}

b

Ly

B0 L 80 [ 80

EE—

L

F g |
i S ) \
4 \ g \
= Boam I*‘I1n’-¢I 190/ 120 Taw d=251=4935
Tak d=251=4935 — L i1
n
(Bszeban depHa

N~

60

60x250 _1=1600
7

x

I
I
v
50

F‘.\I [
:|

[
30 L L0 LT0)L

60} 167 L6

Pucynok 5 — V3nb1 pepmbl
a) neranb y3na ['; 6) merans y3ma b

Konvkoeuwuii yzen I’

B yzne I' coemunsttorest manemu b-T, I'-/1, a Taxoke kpermres Tsox croliku I'-E. Kperenue pactsany-
TOM CTOMKM K KOHBKOBOMY Y311y MPOW3BOIMM IpU MOMOUIM IIaifObl. Pasmeps! miaiiObl onpenessieM u3
YCJIOBHSL CMSITHSL BEPXHETO T1051CA 1101 YIJIOM

az = 68,20° > 60°.

Heo6xomimast mnora s CMATHS BEpXHETo 1osica (hepMbl

R L 0,357
CMX3 - Y

1+ ((1)12 ~1) sin3 o

cM?
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F Ns 66,99

“ " R, 0,357

IupuHy 1120kl MPHHUMAEM PaBHOM MIMPHHE BepXHETo nosica b, =hb=14 cm, Torna pasmep Bropoi
CTOPOHBI

= 187,65 cM?

L —Fg‘p—187’65—1340
W= T T1a

VY4auThIBass KOHCTPYKTHBHYIO ITPOPE3b B BEPXHEM TOsICE C;, = 3 CM, NIPUHUMAEM IIai0y JUTMHOMN
™=17cm > I}, + 3 cm.

TormmHy maiObl ONpeneuM K3 YCIOBHs €¢ M3rn0a, Kak KOHcoiM ¢ BbuietoM ¢ = 0,50 =
8,5 cm.

WHTEeHCHBHOCTD JTaBJICHUS HA IIA0Y, paBHAsT HAPSDKESHUIO CMSTHS 11071 I1aii0oi

Ns 6699 0 342ﬂ

b(I" —c,) 14(17-3) " cm?

N3rubaronmii MOMEHT B TIOJIOCE IIalObI IIpuHOM 1 cM ¢ yaerom nipopesu 0,5¢, = 1,5 cM:

M = 0,5q[c? — (0,5¢,)?] = 0,5-0,342[8,52 — (0,5 3)?] = 11,97 kH * cm.

HeobOxomuMyro TOMIMHY MaiObI OrpeIesisieM U3 YCIoBHs paOOThI MAHOBI HA H3THO C yIeTOM OT-
Bepctusi d = 2,8 cM.

q:O-CM:

M=W,R = 118, R
I VR
rre 11/14 — koadduImenT, yUuThIBAOMMNA (haKTHYECKOe 3alleMIICHHE IIaii0bl 0OITOM C y4eTOM

ocIabJIeHNs OTBEPCTHEM
5 = 6M-14_ 6-11,97-14_208
w= R11 T 2111 A

npuHIMaeM & = 22 MM. Pa3mepbl IepeBSHHON HAKIIa KK M KOJIMUECTBO OOJITOB JIIS €€ KPETICHHUS
oTpesiesisieM U3 pacyeTa Ha MOHTaKHBIE YCHITHSL.

Yzen b

Heobxomumyro miorans cMaTUst BEpXHEro mosica packocoM b-E onpenensem u3 ycnoBust cMsaThst
packoca mof yriom Xz = 55,90°. Heo6xoaumasi mioliaas CMsITHs Ipy ycuauu B packoce Ng = 64,91 kH

R = L5 = 0,459 K
Mess 1,5 s Ve
1+ ((),—3 - 1) sin° g
N, 64,91
F©P— % _ = 141,42 cMm?

“ " Rewee, 0,459

Onmpanue packoca B BEpXHUH NOSIC IPOEKTUPYEM BCEH TUIOLIABIO CEYEHNS, TOIIA IUIOMAIb CMsI-
TUSI BEPXHETO I0sica

F, =17,5-14,2 = 248,5 cM?.

Packoc k BepxHeMy MOsICy KpPENMTCS MPU MOMOIIM METAUIMYECKUX HAKIaZoK OMM M CTSDKHOTO
oonra d=20mm. Haknanku k packocy mpukperisieM reo3asivu O=4,5mm, |,=125MM depes 3apanee mpo-
CBEpJIEHHBIE OTBEPCTHSI.

Y3en nusicnezo noaca

B y3ne E nmpoekTrpyeM CThIK KIIEEHBIX OJIOKOB HIDKHETO 1mosica. CThIK TIEPEKPhIBAEM HAKJIAIKAMH
u3 OpyceeB 175x125 mMm. PacdyetHoe ycunwe B HikHeM Tosice N3 = 186,76 kH.

Hecymasi cmocoOHOCTh HareJabHOTO COEAMHEHMS OINpEAENseTcs Kak MUHUMaslbHAs BENUMYMHA U3
Tpex:

Tewe = 0,75¢dm,, = 0,75-14,2-1,8- 0,66 = 12,78 kH,

Tewq = 1,2adm,, = 0,8-12,5-1,8:0,66 = 18 kH,

T, = (2,2d* + 0,025a%),/m,, = (2,2 1,8% 4+ 0,025 - 12,5%)1/0,66 = 8,96 kH,

Ho He Goree 3,1d?,/m,, = 3,1-1,8%1/0,66 = 8,16 kH,

Tnin = T, = 8,16 kH.
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Pucynok 6 — Y31b1 pepmbl
a) neranb y3na E; 0) neranb onopHoro y3na A

HeO6XOI[I/IMOG KOJIMYCCTBO ABYXCPC3HBIX OOJITOB C OI[HOﬁ CTOPOHBI:
N, 186,76

2T in 28,16

[Tpunumaem 6 605TOB U 6 Haremei.

HpOBepHCM MPOYHOCTL HWIKHCTO II0ICa Ha PACTSKCHUC 110 OCJ'Ia6J'ICHHOMy CCUYCHUIO IIpU Rp =
1,8-0,66-0,8 = 9,6 MIla = 0,96 ~:

N, 186,76
T hh—4d) 142 -(21-4-138)

VY ci10BUE BHITOIHAETCS.
TO K€, B HaKJIaAKaxX HUKHET O I10s1Ca HpI/I

R,=1,2-0,66-0,8 = 8,0 MIla = 0,8 =
cM
Ny 186,76
T ohh—4d) 2-125-(175—4-138)

ng = = 11,44

kH kH
= 0,95—2 < 0,96—2
CM CM

kH
cM?

kH
=0,73 — < 0,8
cM
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Packocel B-E, JI-E ornvipaem Ha KiieeHble yIopbl U3 IATH 10COK 35x142MMm.
Hanpspkenue cMATHSA B TOAYILKE yIopa IpH YIJIE HaKJIOHa rojakoca a, = 34,1°:

Rever, = L = 0,880 Ll
oy = 5 N O
1+ (0’—3— 1)sm Xy
Ng 64,91 kH kH
O-CM.p = E = m = 0,261(:? < RCMO(4m6mC,1 = 0,880 -1- 0,989 = 0,870(:?
VcoBHe BBIIOHSIETCS.

MunuMaibHas JJIMHA TOAYILIKY YIIOPA U3 YCIIOBHUS IIPOYHOCTH €€ Ha CKAIBIBAHUE BJIOJIb BOJIOKOH
npu mvpure ee b,=14,2 cm:
Nglcos x, 64,910,828
" bRy  14,2:0,12
Kperienue pactsiyToro Tspka B y3iie E mpon3BoanM ¢ moMolnipio maiosl. Pazmeps maios! ompe-
JEJIIeM U3 YCIIOBHSL CMATHUSI HIKHETO TI0sica Ionepek BojokoH. HeoOxoaumast ruiomma/is cMsITUSL HUYKHETO
nosica ()epMBbIL:

=3154cmMm <l =65cMm

F™ = No _ %91 _ 16228 e
RCM90 0'4
1210y MpUHUMaeM KOHCTPYKTHUBHO pazmepoM 140x170 mm TonmmmHo# 8, = 22 MM Kak B y3ne .
Onopnouii y3en A. JIns onvpanust BepxHero nosica A-b HyokHMi 1osic B y371€ A KOHCTpYHPYEM ¢
KJIEEHBIM yHOpoM u3 8 nocok 35x142mm. JUmMHy 10COK yropa orpesiessieM U3 YCIOBUs IIPOYHOCTH JpeBe-

c
CHHBI Ha CKaJIbIBAHMC BAOJIb BOJIOKOH R CE , KOTOPOC HAXOIHUM I10 (I)opMyne

R 0,208
RP = “‘l = Tog = 0,100kH/cm?
1+8-% 1402555

e
Ry = R‘CA‘KmBmeanmm =0,32-1-1-0,66-1-0,989 = 0,208 kH/cm? ,
TOTIa
N3 _ 16578
Y 7 bRP T 14,20,112
JIiist peIoTBpAILiCHHs] XPYIKOrO Pa3pyIIeHHUs OMIOPHOTO y3Jia CTaBMM aBapuiiHbie Oonthl d = 20
MM B KOJIMYECTBE 4 IIT.
HeoOxomimMast imprHa OrMopHOTro Opyca W3 YCJIOBUS CMSITHS JIPEBECHHBI MONIEPEK BOJIOKOH TPH
ornopHo# peakin pepmel Ry = 111,05 kH
Reyoo = R?MmBmean =0,45-1-1-0,66-1= 0,297 kH/cm? ,

R, 111,05
b-Ruoo 14,2-0,297
npuHuMaeM 2 6pyca ceuenreM 150x150 mm.

Hanee npuseieH npumep odopmitenust rpaduueckoid yactu KP.

= 116,74 cM, npuHUMaeM ly =117 cmM.

C = = 26,33 cM
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