[LOKYMEHT NoANMCaH NPOCTOi 3NeKTPOHHOM NOANKUCHIO
MHbopmauus o Bragenbue:

OWO: BaemwaHoBdBpreitd ERHBARBRBHA

[lomKHOCTb: PPRPEXTOP N0 Yy4ebHoI paboTe

Jlata nognucanus: 10.00.2023 09:82:28 MHUHOBPHAYKH POCCUH

YHUKabHbIA NPOrPaMMHbIN KNHOY:
Ob81dsed4tatp68abbaFdIddpAdBIRST6Bbeds R esy JapCTBEHHOE OropKeTHOE

06p8.30BaTeJIBH06 YUPECKICHHEC BBICIIICTO OﬁpaBOBaHHSI

«IOro-3ana HbIi rocy1apCTBEHHBINH YHHBEPCUTET»
(FO3IY)

Kacdenpa npoMBIIIIIEHHOr0 U IPaKIAHCKOTO CTPOUTENLCTBA

~cr0 OBp-
O"“ € 0f As

o0 00023,
8@,@

YTBEP;?;LA
P
[Tpopexfop-ng

IIpoexTHpOBaHHE CTANBHBIX KOHCTPYKIMI padodel MJI0MIAAKH
Metoauyeckue yka3aHus 110 BBIIOTHEHHUIO KYPCOBOTO MPOEKTA [0 JUCLIUILIHHE

«IIpoeKTUpOBaHKEe METATINUECKHIX U AEPEBIHHBIX KOHCTPYKIIMI»
LISl CTYZIEHTOB HanpaBneHus noarotosku 08.04.01

Kypcxk 2022



VJIK 69.07

Cocrasurenu: A. C. lllesenes, A.B. Macayios

Penenzent
Kannunar sxoHoMu4eckux Hayk, goneHTt A.B. [1lneenko

IIpoekTHpOBaHME CTANBHBIX KOHCTPYKUHHA pabodeii niomaiKu: Me-
TONUYECKHE yKa3aHHs I10 BBIIIOJIHEHUIO KYpPCOBOTO MPOEKTA 10 JUCLUILIHHE
«IIpoeKkTHpOBaHKE METAITMYECKUX H JEPEBSHHBIX KOHCTPYKLMM» ISl CTYIeH-
TOB HanpaieHus noarorosku 08.04.01 / FOro-3am. roc. yu-1; coct.: A.C. Ile-
Benes, A.B. Macanos, Kypck, 2022. - 21 c. - Bubmuorp.: . 21.

Manararotcs MeToquyeckue peKOMEHAALMH [0 BHIIOIHEHHIO PACUETHO-
KOHCTPYKTHBHOM W rpauuecKkod dHacTed mnpoexTa pabouell MJIOLIAAKH U3
CTalIbHBIX CTPOMTEJIBHBIX KOHCTPYKUMH. YKa3bIBAIOTCS IOPSIOK BELIIOIHEHUS
paboThl, 0COOEHHOCTH KOHCTPYMPOBAHHUS U [OCIEN0BATENFHOCTE OCYLLIECTRIIE-
HMs PacueTOB KOHCTPYKIMH, a Takke TpeOoBaHHS K ohopMieHHO rpaduue-
CKOH 4acTH paboThl.

[IpennasHauens! 415t CTyIeHTOB Harnpasienus ooyuenus 08.04.01.

Texcr nmeuaraercs B aBTOPCKOM pelakLHU

[Tonnucano B nevats 2502 . dopmat 60x84 1/16.
YenIleuJlucr. 1,22, Vy.-usp.n 1,105. Tupax 50 >k3. 3akas. Becruiaruo. £
FOro-3ananHelit rocy1apcTBEHHBIN YHHBEPCUTET.

305040, r. Kypck, ya. 50 et Okrsi6ps, 94



3
OI'JTABJIEHHME

Beenenue
. CriocoObl M3rOTOBICHUS U MOHTa)Ka KOHCTPYKIUH pabouel mIoIaaku
. Haznauenwue cramu a1 KOHCTPYKITUN U MAaTEPHAIIOB TSI CBAPKHU
. BBIOOp KOMITOHOBOYHOM CXeMbI paboyel TI0IIa iK1
. Pacuer HacTuna
. Pacuet BcrmomoratenbHOM Oasiku (6K HacTHUIIA)
. Pacuet rnaBHOM Oanku
6.1. [TogGop ceueHus riaaBHON OalKu
6.2. UsMeHeHne ceueHusd OaIKy 110 JUTHHE
6.3. IIpoBepka MPOYHOCTH, MPOTHUOOB U YCTOMYUBOCTH COCTABHBIX OAJIOK
6.4. PacueT MOHTa)XHOTO CTBIKA CBAPHOU OaJIKH
7. Pacuet HeHTpaIbHO-CKATON KOJIOHHBI
8. KonctpyupoBanue u pacueT y3JI0B COMPSKEHUS SIEMEHTOB paboueit
TJIOTIA KA
9. Opopmnenue KII
bubnuorpaduueckuii cnmucok

NN B~ W~



4
BBE/IEHUE

KypcoBoii npoekt (manee KII) Ha Temy «IIpoexkTnpoBaHue CTalabHBIX
KOHCTPYKITUH pabodel TUTOMIAAKW» SBISIETCS CAMOCTOSITEIHbHOU PaboTOi CTy-
JIEHTOB, CBSI3AHHOM C MPOEKTUPOBAHUEM CTAJIBHBIX CTPOUTEIBHBIX METaJUIN4e-
CKHUX KOHCTpYKUHHA. OH UMEET CBOEH LENbI0 3aKPEIUTh TEOPETUUECKUE 3HAHUS
10 COOTBETCTBYIOLIEMY pas3zfeiny AUCUMIUIMHBI «[IpoexkTupoBaHue metanye-
CKHUX U JEPEBAHHBIX KOHCTPYKIMID», a TakkKe JaTb HEOOXOAMMBIC HABBIKU B
pacdyeTe M KOHCTPYMPOBAHUHU IPOCTEUINUX THUIIOB METAJNIMYECKUX KOHCTPYK-
1107058

[Io xapakrtepy paccMmarpuBaeMbix U pemaemelx 3agad KII cocrout uns
JIBYX YacTel: pacyeTHON U TpapuiIeCKOH.

B pacuernoit wactu KII BeiOupaercss tun paboueit miouiaiku, Ha3Haya-
IOTCSL CTaJld U CBApOYHBIE MAaTEPHAIIbI, OCYIIECTBISETCS BHIOOP OCHOBHBIX CIIO-
cOOOB M3TrOTOBJICHUS U MOHTa)ka KOHCTpyKUui. [Ipon3BoasiTcs pacuersl KOH-
CTPYKTUBHBIX 3JIEMEHTOB MPHUHITOTO BapuaHTa paboyeil TUIOIMIAIKU, CTHIKOB U
Y3JIOB COIPSDKEHMM KOHCTPYKUHN. B 1ensx 3KoHOMUM MeTaiia HeJOHanpsiKe-
HUE 3JIEMEHTOB KOHCTPYKIMI pabouell IUIOMAAKU MPH pacyeTax He JOJDKHO
npeBbIaTh 5%

B rpaduueckoii yacTu BBINOJHSIOTCS YEpPTEXKHU paboyel MIIOWAAKUd B
craaun KM (koHcTpykuuu Metannudeckue), KM/l (KoHCTpyKumMM MeTamuinye-
ckue, neranupoBka). B ueprexxe KM BrluepunBaercs cxema paboueil miomas-
KW, KOHCTPYUPYIOTCSI OCHOBHBIE Y3J1bl CONPSDKEHHSI KOHCTPYKLIMM IJIOIAIKH U
MOHTaXKHbI€ YKpYIHUTENIbHbIE CThIKU. B ueprerxxe KM/I pa3pabatsiBatores ae-
TaJMPOBOYHBIE OTIIPABOYHBIE MApKH IJIABHOM M BCIIOMOraTENbHON Oalok, Ko-
noHHbl. Bemonnenne KII ocymecTBisercss Ha OCHOBAHUM 3aJaHHUs, BblJaBac-
MOro pykoBoauTeneM. ['paduk u cpoku BBIIONHEHUSI OTACIBHBIX Pa3/iejoB U
KII B uenom ycraHoBieHbl paboueii mporpaMMOi.

Jlis MCKJIIOYeHHsS BO3MOXKHBIX OIIMOOK Ha MPOMEXKYTOUHBIX 3Tamax M
KOHTposisi putMu4yHOCTH BbinonHeHus: KII cryaentamMm HeoOXonMMo TpeabsiB-
JATH Pa3Aebl JUIsl UX POBEPKU PYKOBOIAUTEINIO.
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1. ClHOCOBbbI U3I'OTOBJIEHUS 1 MOHTAKA
KOHCTPYKIUU PABOYEMU IVIOINAAKHA

[Ipy mpoeKTHPOBaHWN CTAJBHBIX CTPOUTEITHLHBIX KOHCTPYKIIMNA HEOOXO-
JUMO YE€TKO TPEJICTABIISATh Ce0e TEXHOJIOTHIO U3TOTOBJICHUS, MOHTaXKa U yCIIO-
BHSI JKCIUTyaTalldd HPOEKTUPYEMOTO COOPYKEHHUSI B KOHKPETHBIX YCIOBHUSIX
(puc.1). HeoOxonumo oTpaboTaTh MPHUHATHIE KOHCTPYKTHUBHBIC PEIICHHUS Ha
TE€XHOJIOTHYHOCTh, & TaKKe MPEAyCMOTPETh BO3ZMOXKHOCTh MEPEBO3KU OMpeie-
JIEHHBIM BUOM TPaHCIIOPTa U APYTUe (PaKTOpBbI.

CranbHOI JTMCTOBOM HACTUJ MOCTYNAeT HAa MOHTaX B BHUJE OTACJIbHBIX
JIMCTOB WJIM JINCTOB C MOJKPEIUISIOIUMU pedpamu, YAOOHBIX AJi TPAaHCHOPTH-
poBaHusi. BcomorarenbHble OaJIKM U3TOTaBIMBAIOTCS UX MPOKATHBIX JBYTaB-
poB. ['maBHBIE Oanku - CBapHBIE COCTABHOTO CEUCHUS W3 JIMCTOBOTO IMPOKATA.
KosioHHBbI (CTOMKH) - CIUIOLIHBIE, JBYTaBPOBOIO COCTABHOIO CEYEHUS WIIH
CKBO3HbBIE, COCTOSIIIME M3 JIBYX IIBEUIEPOB, COCAMHEHHBIX HA IUJIAHKaX WJIU
PACKOCHOM PELIETKOM.

[IpucoenuHeHne TOJIOK K CTEHKAM B COCTaBHBIX CBapHBIX Oalkax M
CIUIOIIHBIX KOJOHHAX BBIMOJHAETCS aBTOMATUYECKOM CBapKOM MOJA CIIOEM
¢dbmroca U cBapOYHOUM TPOBOJIOKOH. KOHCTPYKTHBHOE BBIMIOJHEHUE BCEX dJIe-
MEHTOB paldoyeil MIOMAJKh OCYIECTBIAETCS MOTYyaBTOMATUYECKONH CBApKOW B
cpene CO; unm ero cMmecu ¢ aproHom. CBapka Ha MOHTaXXe 3JE€MEHTOB KOH-
CTPYKIIUNA BBITIOJHSAIOTCSA PYYHOU CBapKOM AjieKkTpoaamu tuma 342 (942A) mo.

3aBOJICKUE CTBIKUA JIEMEHTOB KOHCTPYKIIMM BBIMOJHSIOT MO TUIY Bapu-
AHTOB CTBHIKOB, MPEJIOKEHHBIX B TyIaBe 2 [3]. MOHTaXHbIE YKPYITHUTEIbHbBIC
CTBIKM OaJIOK HACTUJIA, TJIABHBIX OaJOK, KOJIOHH MOYKHO BBIMIOJIHATH Ha CBapKe
WJIM Ha BBICOKOIIPOYHBIX 00NTax, cM. raasy 3 [3].

PaznuunbIe TUTIBI y3710B COMPSDKEHUM OATIOYHBIX KOHCTPYKIIUN padboueit
IJIOIIA/IKY TIPUBEICHBI B rase 4 [3].

Pacuernbie conpoTuBneHus OONTOBBIX COSTMHEHHUN Ha CPE3, PACTIKEHUE
U CMATHE COEIUHSEMBIX AJIEMEHTOB HA3HAYAIOTCSI B 3aBUCUMOCTH OT KJIACCOB
MPOYHOCTH 00NTOB 1O Tabmuiam [1].

Kpemnnenue kooHH K GyHIaAMEHTaM OCYIIECTBIISICTCS HAa aHKEPHBIX 0OJI-
TaxX, HA3HAYEHHBIX KOHCTPYKTUBHO, quaMeTpom 20 mm u3 ctanu BCT3kn2.
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Puc. 1. Cxema pacnosnioxeHus KOHCTPYKIUU pabouel MIOIa KuU:
H — CTaJIbHOM JIMCTOBOM HacTWiI; O — Oanku HacTuia; b — riiaBHble Oalku
cpenHero psana; by — rnaBHbele Oanku kpaitHero psna; K1 - KOJOHHBI cpemHero
psana; K2 — kosmonHs! kpaiinero psana, C, Cl— cBsi3u 1o KOJIOHHAM
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2. HASBHAYEHME CTAJIH JJISI KOHCTPYKIIUM 1
MATEPHUAJIOB UIs1 CBAPKH

Jlis KOHCTpYKIMM paboueil IUIOMIaJKU CTajdl Ha3HAYaroTCsl Ha OCHOBE
BAPUAHTHOI'O IMPOECKTUPOBAHUA M TEXHUKO-3KOHOMHUUYecKoro anaimm3a. B KII
CpaBHEHHE BAPUAHTOB IO BHIOOPY CTAJIX JJISI KOHCTPYKITUN TUTOIIAJAKH HE MPO-
U3BOJUTCHL.

JInst cBapHBIX KOHCTPYKIUM 3 Tpynmbl, pabOTalOMUX MPU CTaTHUCTHYE-
CKOM Harpy3ke (KOJIOHHBI, CTOMKH, HACTUJI, CBSI3W) IIPU PACUETHOM TeMIiepaType
U DKCIUTyaTalluM KOHCTPYKIUW BbIlIE WM paBHOU - 30°C U KIMMaTHYECKOTO
pationa Ils (r. Kypck), MoxHO npuHsATh cTtans C235.

JInst cBapHBIX KOHCTPYKIUM 2 Tpymmbl, pabOTaIOMUX MPU CTaTHUCTHYE-
CKOI1 Harpy3ke (0anku nmepekpbIThii), MOXKHO NpuHATh C245 mm C255.

HopMatuBHbIE UM pacueTHbIE COMPOTUBIICHHS CTAJIBHOTO IpOKaTa MpH
PACTSKEHUH, C)KATUU U M3rHOE JTUCTOBOTO U (haCOHHOTO MPOKaTa MPUHUMAIOT-
Csl B 3aBUCUMOCTH OT CTaJIM, BUa U TOJIIMHBI TpoKara 1o [1].

JI1st CBapHBIX COCIMHEHUN JETaNe W SJIEMEHTOB KOHCTPYKIIMI HE00XO0-
JTUMO BBIOpaTh MaTEPUAIIBI JIJISi CBAPKU M PACUETHBIE COMPOTHUBIICHHS CBAPHBIX
coeauHeHuu [1].

PacueTHblEe CONPOTUBIEHHS CTall M CBAPOYHBIX MATEPUATIOB MOXKHO
onpenenats o tadm. 111 [3].

Pe3ynbrarhl BeIOOpa CTaK U CBAPOUYHBIX MaTEpUAIOB HEOOXOUMO 3aHE-
CTH B TaOJuIIbl, hopMa KOTOPHIX MpoBejieHa B Ta0. 1 u 2.

Tabmuna 1. — Cranu 171 KOHCTPYKIUN paboueit mionaaku (mpumMep)

Haumenosa- | Ctans | 'OCT | Bun | Tommwm- | Hopmatus- | Pacuer-
HUE KOH- Mpo- | HaOpoO- | HOE COmpo- HOE CO-
CTPYKILUU KaTa Kara, TUBJICHUE, MPOTUB-

MM MlIIa JICHHUE,
MIla
banku C255 [27772-88| nuct 4-20 245 240
CBapHbIE 20-40 235 230
[Iponomkenue Tadnuipl 1.
banku C245 [27772-88| pacon 2-20 245 240
MIPOKATHbIC
Kononnsr | C235 [27772-88| nuct 2-20 235 230
CBApHBIE 20-40 225 220
Konouusr | C235 dbacon 2-20 235 230
POKATHBIE 27772-88
Hactun C235 JIUCT 2-20 235 230
Ces3u C235 JIUCT 2-20 235 230
bacon 2-20 235 230
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Tabnuia 2. — Marepuains! ns cBapku crainu C235 u C245

BrinosHsembie cBapHbIE
Bun cBapku LIBEL Marepuansl 1151 CBapKu
®mroc AH-348A 1o
ABTOMaTHYeCKas ITosicHbIE IBBI CBAPHBIX I'OCT 9087-81%*.
noj cioem ¢uroca OaJIOK U KOJIOHH CapouHast npoBoJioka CB-
08A o 'OCT 2246-70*
Yraexkucnbli ra3 (1o
I'OCT 8050-85) mnu ero
cmecu ¢ apronoM (o I'OCT
[TonyaBTOMaTHueckas CBapka 2J1€MEHTOB 10157-79%)
B cpene CO2 KOHCTPY X CBapouHasi IpOBOJIOKa
CB-08I"2C (o I'OCT 2246-
70%*)
[TpuxBatku 1ipu cOopke | IIEKTPObI TUMA D42,
Pyunas KOHCTPYKIIMH, MOHTaKHaS D42A
CBapkKa o 'OCT 9467-75*

3. BBIBOP KOMIIOHOBOYHOM CXEMBI PABOYEMH IIJIOIIA KU

B KII pemaercst 3agada BbIOOpa KOMIOHOBOYHOM CXEMbl KOHCTPYKIUH
0aOYHOM KJIETKM Ha OCHOBE CIEAYIOIIMX IMOKa3zaTeJeil: yIelnbHOro pacxoja
MeTaJlIa B KI/M* HEPEKPBITHSA, YAEIbHON CTOUMOCTH CTaIU B py0/M* HEPEKpHI-
THS1, TEXHOJIOTMYECKUX — KOJIMYECTBA TUIIOPA3MEPOB HACTUIIA OAJlOK, HACTHIIA U
KOJIMYECTBA MOHTAKHBIX €IUHULI.

JI1si TEeXHUKO-DKOHOMHMYECKOTO aHajin3a HEeoOXOJMMO pa3pabdoTaTth He
MEHee JIByX BApUAHTOB KOMIIOHOBOYHBIX CXE€M KOHCTPYKIIHMHA OAJIOYHON KIIETKU
HOPMAJILHOTO TUIIA.

[ITar k0JOHH OOBIYHO OMPENEAETCS TEXHOJOTUYECKUMH TPEOOBAHUSIMU,
M03TOMY CETKa KOJOHH pabouell TIonaiky JaHa B 3aJJaHUH.

[Ipu cpaBHeHMHM BapUaHTOB KOHCTPYKTHBHBIX pEIICHUM pabouel miio-
IIAIKK TJaBHbIE OaJKW M KOJIOHHBI M3 PACCMOTPEHHUS MCKIIIOYAIOTCS, TaK Kak
M3MEHEHHE MacChl HACTHJIA U 0aJOK HACTHJIA MPAKTUYECKU HE BIUSET HA BEJU-
YUHY Harpy3Ku Ha rjiaBHbIe OAJIKU U KOJOHHHBI.

[Ipu paccmoTpeHMH BapuaHTOB OajlOYHOW IUIOMIANKHM CO CTaJbHBIM
HACTHJIOM HEOOXOAUMO HCIOIb30BaTh CAEAYIOUINE PEKOMEHIAIINH.

1. Ilo mpuHATON TONIMHE HACTUJIA B COOTBETCTBUU C COPTAMEHTOM Ha
TOJICTOJIMCTOBYIO CTab v o Tada. I1 16.11 npunoxxenus 16 [2] onpenenser-
csl mar OajoK HaCTWIIA JUIS KaKJIOTO BapUaHTa B COOTBETCTBUU C YKa3aHUSIMU
1.4 TaHHBIX METOAMYECKUX yKa3aHWil. PasHuIla B TOJIMHE HACTUIIA IO TPUHSI-
THIM BapHaHTaM JOJDKHA oTinyaThes Ha 2-4 mm. [lpuHumaercs mar Ganok
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HACTHJIa MEHbIIE, OornpeaeneHHoro pacueroM. [Ipu 3ToM HEOOXOAMMO TPHUHHU-
MaTh MPOJIET HACTHJIA (1Iar 0ajgoK HACTUIIA) KPATHBIM MPOJIETY II1aBHOW OaIKH.

2. llocnenyromue BapuaHThl 0ATOYHON KJIETKW HOPMAaJIbHOTO TUIA OyIyT
OTJIMYAThCSA OT MEPBOrO0 BapHaHTa BEIMYMHOMN IIara 0ajoK HAcCTWUJA, a 3HAYUT
UX KOJIMYECTBOM Ha MPOJIET TJIaBHOW OasIKH.

3. B cooTBeTCTBHHU C yKa3aHUSIMHU M. 5 TaHHBIX METOJAMYECKUX YKa3aHUU
HEOOXOIMMO TMOA00paTh OalKM HACTHIIA W3 MPOKATHBIX JBYTaBPOB IJIS BCEX
NPUHATHIX BapUAHTOB.

4. VY ienpHBIN pacxof cranu (HacTul + Gaaky HacThia) B Kr Ha 1 M Ga-
JIOYHOM TIJIOMIAIKH OTpenesseTcs mo popmyre:

O

80=8,178 =Pl +g— =7850(tH +
Iy
rie gy U 8g - yIEAbHBIA PACX0 CTalu B KI/M> paboueil IIomanku

‘f5), 1)
H

Ha HACTWJI ¥ OaJIKM HACTUJIA,
0 - TWIOTHOCTB CTajy paBHas 7850 kr/m?;

ty - TOJIIMHA HACTHIIA, M,
g~ -wmacca | nMm nByTaBpa;

Ag - IJI0IIA b MOIEPEYHOTO CEUEHHUs OalKu HACTUIA, M%;

l; - mar 6anok HaCTHIIA, TPOJIET HACTHIIA B M.

5. YyenpHas CTOMMOCTH CTanu (HACTHJ + Oalku HAcTUiIa) B KT Ha 1 M
NIEPEKPBITHSI paBHA

ny 8utCs; 8,
— , 2
0 1000 @

rac CH 141 C6 - CTOUMOCTH 1 T cTanmmu JJI HaCTUJIa U 0aJIoK HacTHIIa 3a-

HOCHUTCH B Ta0II. 3.

Tabmuna 3. — CtouMocTh cTasm B pyo/T

Tonmuna Cranb no 'OCT 27772-88
Bun npoxara “p?\f;m’ C235 C245 C255
Jluct 2-20
JIByTaBp 2-20

6. Pesynbprarhel onpeneneHus TEXHUKO-3KOHOMUYECKUX MOKa3zaTesen Mo
KaKIOMY BapUaHTy 3aHOCATCS B Ta0I. 4.
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Tabnuma 4. — TeXHUKO-?5KOHOMUYECKHE ITOKA3aTeIN BapUaHTOB
KOMIIOHOBKH paboyeil MIomaaKu

Ilokazarenu Ennnnna BapuanTsl
U3MEPEHUS I IT 111
Pacxon KI/M?
MeTajaa
CTouMOoCTh py6/m?
MeTajia
KonuuectBo
MOHTAKHBIX IIT.
CJIMHUIL;
Hacrtuna IIIT.
banoxk IIIT.
HacTUJIa

7. Tlo xpuTepHur0 HaWMMEHBINIEH CTOMMOCTH METaJlyla Ha HACTHI U OalKu
HACTHJIa BBIOMpaeTcsi cxema pabodeil MIomagKy K JajbHeimen pa3palboTke.
IIpn paBeHCTBE CTOMMOCTHBIX ITOKa3aTesIed MPUHUMAETCS BapUaHT, UMEIOIINAN
MUHUMAaJbHBIN pacxon metayuia. Ecnu nBa mepBbIX mokaszaTens OyIyT paBHBI,
TO NIPUHUMAEM BapUAHT, Y KOTOPOTO MEHBILIE MOHTAKHBIX 3JIEMEHTOB.

4. PACYHET HACTUJIA

Hactun onupaercs Ha BciomorarelibHble 0anku (0ajaku HacTHIIA) U Kpe-
MUTCSI K HUIM Ha MOHTaXHOU cBapke (puc. 2).

HACMUA <=
l l oanka
l ﬂg ! Hacmuaa
BT J( 777777 A
“—

Puc. 2. KOHCTpyKTUBHAs ¥ pacueTHasi CXEMbl HACTUJIA

Pacuernsbrii nposier HacTmiia [y (mmar 6aJoK HACTHIIA) OMPENEISIETCS IO
dbopmyie (7.2) [2]. TIpeoOpasoBaB 3Ty Gopmysry, HOJIYyIUM
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163 3)

g(”o/looj4 |

rac tH - TOJIIIIKMHA HaCTHJI1a (TOHHIHHOﬁ HacTuia 3a4ar0TCsa B COOTBECT-

[ =0,267n, 1|1+

CTBUM C COPTAMEHTOM Ha TOJICTOJMCTOBYIO CTajb uiu mo tabmn. I1 16.11 npu-
noxxeHus 16 [2], TaM ke Aal0TCsl PEKOMEHIAIMH 110 BIOOPY TOJIIIMHBI HACTHIIA
Ha cTp. 178);

g - BpeMeHHas paBHOMEPHO-pacnpe/ielieHHas Harpyska, Klla;

1 1 . .
= =__ - TpeAenbHbIi OTHOCUTENIBHBIN Nporud [4].
My 120
Pacnop mactuna «Hy» ompenensiercs mo dhopmyne (7.3) [2]. Pacuernsrit

KaTeT YIJIOBOTO IIBa Ha JJIMHE B | CM , IPUKPETUISIONIETOCS HACTUJ K Oalke,
ompenenseTcs o Gopmyiie

o H
f ﬁfRa)fya)fyc,

rae  Pg - KoopduuMeHT TIyOHHbI MPOIIABICHUS] CBAPHOTO IIBA, MPH-

4)

HUMaeMbIi 1o Tadn. 34* [1];
R of - PACUETHOE CONMPOTUBICHHE CPE3Y IO METAILTY IBa [1];

Yof - Kod(ppUIIMEHT yCcoBUM paboThl cBapHOTO 111Ba [1];
Yo - kKod(ppuMeHT ycnoBuit paboThl HacTuIa [1].

KareT mBa J0JKeH yI0BIETBOPATH TpeOoBaHUIM Taod. 38* [2].
Pacxon cranu B kr Ha 1 M? HacTuna onpenensercs o Gopmyie

gH = ptH s (5)
rae  t - TOJILIMHA HACTUJIA B M;
p= 7850 kr/M> — 00bEMHAsI IIOTHOCTH CTAIIH.

5. PACYET BCIIOMOT ATEJIbHOM BAJIKA (BAJIKU HACTIJIA)

Ha BcromoratenpHyro Oanky (0anKy HacTWa) MepelaroTcs BpeMeHHas
Harpy3ka M Macca HacTuia. PacdyeTHas cxema Oallku MpeicTaBieHa Ha puc. 3.



Puc. 3. PacueTHas cxema BCIIOMOraTelibHOM OaIKu

[TonHast HOpMaTUBHASA HAarpy3Ka Ha BCIIOMOTATENbHYIO OaJIKy paBHA

g" =(g+gu) 1. (6)
I[TosHas pacueTHas Harpys3Ka Ha OalKy HaCTHJIA PaBHA
e =(e7p+en7g)in. (7

e Yp = 1,2 - kosddunueHT HaIEKHOCTH 110 BPEMEHHON HArpy3Ke Ha

pabouyro TIOLIAAKY, ONPEAENIIeTCS B 3aBUCUMOCTH OT BUAa HArPY3KH 110 [4];
Yg = 1,05 - koadh¢ummeHT HaIEKHOCTH IO IOCTOSHHOM Harpyske,

Ha3HayaeMbIi 110 [4];

ly — mmpuHa rpy30Boil mIoma M (1Iar BCIIOMOTraTeNIbHBIX 0aIOK).

Jlanee ompenensercs TpeOyeMblii MaKCUMAaJbHBIE MOMEHT COIMPOTHUBIIC-
HUs OaJKy HACTWJIA C yYETOM YNPYToIIaCTHYECKONH paboThl Oalku Mpu U3rude
o ¢opmyne (7.13) [2].

[To TpeOyemoMy MOMEHTY COMpPOTHUBIIEHUIO OaJKU BHIOMPAIOT MO COpTa-
MEHTY JIBYTaBp.

[Iporu6 Ganku omnpenenseTcs OT ACHCTBUS HOPMATUBHOM Oaniku 1o ¢op-
myse (7.18) [2]. OTHOcuTeNbHBIM TPOTUO HE JIOJDKEH MPEeBBIIATh 3HAYCHUS
npeneabHOro nporuda, 3aBUCSIIEro OT Ha3HaueHus: Oanku, cM. [4]. Eciu cede-
Hue 0ajKu Mo MpOorudy He MPOXOAUT, HEOOXOIUMO YBEIUYUTH MOMEPEYHOE Ce-
YeHUE, YBEIMYUB BBICOTY ABYyTaBpa. [Ipu 3TOM, clieqyeT B3sTh MEHEe MPOYHBIM
meTann ans 6anok. Hampumep, crans C245 Bmecto cramu C255 unmu C275.

[Tocne oxoHuaTenbHOTO MOAOOpa ABYTaBpa AJisA OalKu HACTHJIA MO COp-
TaMEHTY YCTaHaBJIMBAETCS Macca B KI' | 1IM OKOHYATENIbHO MPUHATOTO ABYTaBpa
¥ pacxojl CTaiu B Kr Ha 1 M? paGoueii rmiomaaky Ha 0ajiku HacTHIa 110 GopMy-
e



g5="—. ®)

rIe g6 - Mmacca 1 M aByTaBpa.

OOmumii yaenpHBIA PacXo/l CTadN Ha HACTHII U BCIIOMOTATeIbHbIC OaKU B
kr Ha 1 M? paGoueii momankyu OyaeT paBeH

80=8u"t8&;- )

6. PACUET I'’”TABHOM BAJIKH

6.1. ITonGop ceyeHus TIaBHON OaIKK
['naBHBIEe OaJKM BOCHPUHUMAIOT HArpy3Ky OT BCIOMOTATEIILHBIX OaJloK.
Harpy3ky Ha riaBHYO OajKy MOXHO CYMTaTh PaBHOMEPHO-PACIPEICICHHOM,

€CJIM YMCJIO OMMPAIOIINXCS BCTIOMOTATENbHBIX OAJIOK IO JIJTMHE TJIABHOM Oasiku
Oynet 6osee 6 (puc. 4).

Puc. 4. PacuetHas cxema rj1aBHOU OaJIKu

HopmatuBHasi paBHOMEpHO-pacIpeesieHHas Harpy3ka Ha IJ1aBHYIO Oal-

Ky
g5 =102(g +go L. (10

rae 1,02 — xoapduiment, yyuTeiBaromnii COOCTBEHHYIO Maccy TJaB-
HOM OaJIKH;

g() - CyMMapHas Macca BCIIOMOraTe/IbHbIX 0aloK M HACTHIIA, MPUXOLS-
mpxcs Ha 1 M? pabouei miowmaiky;

L — mupuHa TPY30BOM IUIOIMIAJM, MPUXOJINASACS Ha TJIABHYIO OalKy

(1rar riaBHBIX OQJIOK).
PacueTHast Harpy3ka Ha TJIaBHYIO O6anky OyneT paBHa
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gr6:1702(gYp T80 Yg)l- (11)

OnpenensitoT MakCUMaJdbHBIH MOMEHT M MOMNEPEUYHYIO CUJIY OT pacuer-
HBIX Harpy3oK.

[TpuHUMaeM ceueHue TJIaBHOW COCTAaBHOM OaJIKu CBapHOE, KOTOPOE MPe/I-
CTaBJIEHO Ha puC. 5.

h
h

f¢

by

Puc. 5. CeueHue rinaBHOM OaJIKU

['maBHast 6ayika TPUHUMAETCS TIEPEMEHHOTO TI0 JUTMHE CEUEHUS U PacCUu-
ThIBaeTCs 0€3 yuera ynpyromiacTHIecKor paboThl MaTepraia CTCHKH, TaK Kak
B 3TOM ciydae 3G(EKT yBeTudeHUsT HECYeld CIOCOOHOCTH OaKH TOTydaeTCs
MEHbIIIEe, YeM B MPOKATHBIX Oajikax, cM. 1. 7.3 [2].

[TonOop momepeuyHoro cevyeHusl rIaBHOM OalKu OCYIIECTBIISIETCS B Clie-
IYIOIIEH MOCIE0BATENBHOCTH, CM. 1. 7.3.4 1 npumep 7.3 [2].

1. lns nmoabopa ceueHus: OAJIKU OMPEACNIIOT PACUETHYIO CXEeMY, HOpMa-
THUBHYIO U PACUETHYIO Harpy3Ky ¥ TpeOyeMblii MOMEHT CONPOTUBIIEHUS OaJIKH.

2. Haxomar onTuMmanbHy0 BBICOTY Oalku, OOecnedyuBaroulyl0 MHUHU-
MaJbHBIN pacxoy cranu mo dopmyne (7.20) [2], mpenBapuTenbHO HA3HAYWB
TOJIIIMHY CTEHKU TI0 PEKOMEHIyEeMOMY COOTHOIICHHIO BBICOTHI OaqKu W TOJI-
IITUHBI CTEHKH, cM. Tabir. 7.2 [2].

3. OnpenensitoT MUHUMAaJIbHYIO BBICOTY OalKi U3 YCIOBUSI OOECIICUEHHUs
’KECTKOCTH (MpeAenpHOro mporuda, yctaHoBieHHOro B [4]) mo dopmyne (7.22)
[2].

4. OKOHYATEIFHO TPUHUMAIOT BBICOTY OalKH OJIM3KYI0 K ONTHUMAJILHOM,
HO HE MEHEee MUHHMAaJbHOM BBICOTHI. BO Bcex cilydasix BBICOTY Oayku B IIEJISIX
yHU(UKAIIMU KOHCTPYKILHH 11esiecoo0pa3Ho npuHUMaTh KpaTHoi 100 MM.

5. U3 ycioBust paboThl CTEHKM Ha Cpe3 OT KacaTeNbHBIX HAIpPSKEHUH y
OTIOPHI OTIPENICIISIOT €€ TONIUHY 110 hopmye (7.24) [2].

6. UtoObl oOecnieunTh MECTHYIO YCTOMYMBOCTH CTEHKH 0O€3 JOMOJHU-
TEJBHOTO YKpEIUIEHUSI €€ MPOJOJbHBIMU pedpamMu, HEOOXOIUMO MPOBEPUTH
Ha3HAYCHHYIO TOMmuHY o popmyne (7.25) [2].
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[IpyHUMaeM OKOHYATENHHYIO TOJIIUHY CTEHKH OOJIBITYIO, YEM MOTYUYECH-
Hy10 U3 popmyi (7.24) u (7.25) [2], HO HE MeHee 6 MM.

7. PazMepnl TOPU30HTAIBHBIX MOSICHBIX JIUCTOB HAXOMAT UCXOMAS U3 HEOO-
XOJIMMOU Hecyten cmocodHoctr 6anku. Tpedyemyro Tionaas CEUeHHs TOSICOB
OaJIK¥ OTIPEACIISIIOT TI0 peKoMeHaarusM 1. 7.3.3 [2].

8. CKOMITOHOBaB CeUCHHE OaJIkKv, MPOBEPSIOT €ro HECYIIYI CIO0C00-
HocTh. HaxonsaT HopManbHOE HauOouiblliee HampspKeHUe B Oanke mo (opmyrie
(7.8) [1]. Hemonanpspkenue B 0alku TOJKHO ObITh HE Oosee 5%.

[TpoBepky nporuba B Oanke aenaTh HE HAO, TaK KaK MPUHATAs BHICOTA
cedyeHus 0oJibllle MUHUMAJILHON U MPOoru6 B Oasike He OyaeT OoJblie mpeacib-
HOTO.

6.2. I3sMeHeHne ceyeHus OaIKu 110 JJINHE

Ceuenne Oanku, mogoOpaHHOE MO MaKCMMaJIbHOMY MOMEHTY, MOYHO
YMEHBIINTh B MECTaX CHIDKCHHS MOMEHTA y OIOp B OJHONIPOJIETHBIX OaiKax

(puc. 6).

Puc. 6. U3MmeHnenne ceuenus OanKu 110 JUTHHE

N3meHenue cedeHust Oaiku Mo JJIMHE JIaeT SKOHOMHIO METailia, HO yBe-
JUYUBAET TPYAOEMKOCTh MU3TOTOBIEHUS, TO3TOMY OHO 3KOHOMMYHO /Jis 0anok
npoJieroM 6osiee 10 m.

B cBapnbix 6ankax (Beicotoit 1,0-2,0 M) MIMPOKO pacipOCTPaHEHO U3Me-
HEHUE IUPHUHBI Tosca Oanku (Mo TpeOOBaHUSM TEXHOJOTHH H3TOTOBIICHHUS
KoHCTpyKIun). [Ipyn paBHOMEpHO-pacIpeieIeHHON Harpy3ke HanboJiee BhITO-
HOE MECTO M3MEHEHHS CEYCHHS IMOSICOB CBApHON Oanku (10 pacxomy CTajM)
HAXOJIUTCS HA PACCTOSHHUH 1/6 TIpojIeTa OT OMOPHI.
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PexoMeHmanmm no KOHCTPYMPOBAHUIO M PACUYETY HW3MEHEHMUS CEUYCHUS
CBapHOM OajKu Mo JJMHE MPHUBEACHHI B . 7.3.5, a Takke AaHbl B mpumepe 7.4

[2].
6.3. [IpoBepka MpoOYHOCTH, MPOTHOOB U YCTOWYUBOCTU COCTABHBIX OAJIOK

B paspesnpix Oamkax mMecTa HauOONBIIMX HOPMAJIbHBIX U KacaTeIbHBIX
HANPSHKCHUH HE COBITAJIAl0T, MX IPOBEPSIOT pasienbHO 1o dopmynam (7.8) u
(10) [2]. ITo anmuHe Oanku M3rMOAOIIME MOMEHTHI M TOTIEpedHas CUjia JIeH-
CTBYIOT COBMeCTHO. [IoaTOMY B JOMOJHEHUE K ATUM IMPOBEPKAM HAIPsHKCHUN
HeoOX0/MMa TPOBEpKa COBMECTHOTO JICMCTBUS HOPMAbHBIX M KacaTeIbHBIX
HaANPsHKCHUH. DTy MPOBEPKY JIeJAl0T Ha YPOBHE MOSICHBIX CBAPHBIX IIIBOB B CE-
YeHUSX Oamku ¢ HanOoJiee HEOIaronmpusATHHIMU yCIOBUSMH: B MECTaX M3MEHe-
HUS CEUCHUS, ONTUPAHUS HAa BEPXHUH MOsC OAIOK HacTHIA 0€3 MOIKPEIIISIONINX
MOTIEPEYHBIX pedep )KECTKOCTH CTEHKH, cM. 1. 7.4.1 u mpumep 7.5 [2].

[TpoBepka u obecrnieueHue OOIIEH YyCTONYHMBOCTH OalOK OCYIIECTBIISIOT
mo m. 7.4.2 u npumepy 7.5 [2]. Obmas yCTOMYMBOCTh TJIABHOW Oanku OyneT
oOecrieueHa, eCcii OHa 3aKPeTieHa U3 IIOCKOCTH BCIIOMOTATEILHBIMU OaiKkaMu
WK OajKaMH HAacTHJIA.

YCTOMYMBOCTH C)KAaTOTO BEPXHETO IMosica OaJKh MOXHO HE TPOBEPSAThH,
IpY YCJIOBUU Ha3HAYEHUS MIUPHHBI €r0 M3 YCJIOBUS OOCCIICUCHHS] MECTHOU
yCTOWYMBOCTH. [IpoBEepKy yCTOMYMBOCTH CHKATOTO IMOsca KOHKPETHOW Oayod-
HOW KOHCTPYKIIMM HEOOXOIMMO OCYIIECTBHTh B COOTBETCTBHM C I. 7.4.3 u
npumepy 7.6 [2].

x (=L
r r r r 1 r T 1T 1T T T T T T T

Odnacms naacmuyeckux degopmayuu

|
\
\
\
2-25h, [
\
\
\
\

T
\Wm 0

Puc. 7. Pacuetnas cxema K NpOBEPKE MECTHOM YCTOMYMBOCTH CTEHKH
CBapHOU COCTaBHOMW OaJIKN

o M
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VY CcTOWYMBOCTh CTEHKH Oanku oOecredrBaeTCsl He YBEJIMUYECHUEM €€ TOJ-
IIMHBI, YTO BBI3BIBAET MEPEPACXOJ CTANM, a YKPEIUIEHUEM €€ CHEeUUaIbHbIMU
NonepevyHbIMU pedpaMu skecTkocTu (puc. 7). PeOpa craBarca B ciiyudae, eciu

A o > 3,2 mpu OTCYTCTBUM MECTHOH Harpy3ku Ha mosc Oamku u A o < 2,2

ITIpH1 HAJINYUHU MECTHOM Harpy3Ku Ha I105ACC 6aJ'IKI/I, rac

~ n R
Ay =2, (12)
® t, VE

h @~ BPICOTA CTCHKH OaJKu;

t (@ - TOIIIMHA CTEHKH 0anKu;

Ry - pacueTHOe conpoTHUBIIEHNE CTEHKH OANKU;

E — Moaynb ynipyroctu craiu.

Pebpa sxecTKOCTH JeNnAT CTEHKY Ha OTCEKH, KOTOpbIe TEPSIOT YCTOWYH-
BOCTh HE3aBUCHUMO OJUH OT Apyroro. IIpoBepka cTeHKM Oajlku Ha yCTONUU-
BOCTh TMPOM3BOAMUTCS MO OTCEKaM (MPSMOYTOJbHUKAM), KOTOpbIe 00pa3yroTcs
MEXy MoscaMu OalIKu U peOpaMH KECTKOCTH.

Paccrosinre Mexny monepeyHbIMUA peOpaMu KECTKOCTH HE JOJDKHO Ipe-

Beimate 2h g mpu XO) >32wu 2,5hy npu XO) < 3,2. llupuna peGpa

h
NO/KHA OBITH HE MeEHee bp = C°3O+4O MM, TOJILNMHA HE MEHEE

R
_ y
tp_pr é

[IpoBepKa yCTOMUMBOCTH CTEHKH HE TPEOyeTCs, €Cli A o < 3,5 mpu or-

CYTCTBUHM MECTHBIX HAIPSIKEHHH U A o < 2,5 Ipu HAIMYUU MECTHBIX HAIpsi-

KECHUM.

HameTuB mnpeaBapuTeNbHYI0 pPAacCTaHOBKY pedep KECTKOCTH C MAaKCH-
MaJbHO BO3MOKHBIMU PACCTOSHUSIMU MEXY HUMH, MPOBEPSIOT YCTOMUHUBOCTD
CTEHKH TPU COBMECTHOM JCHCTBHHM HOPMAJBHBIX, KAaCaTEIbHBIX U MECTHBIX
(mpu HanmuuuK) HanpspkeHu o ¢popmynam (7.46) u (7.47) n. 7.4.3 u npumepy
7.6 [2], noap3ysAch Takke pekomeHganusamu m. 7 [1].

6.4. PacueT MOHTa)XHOT'O CThIKa CBAPHOM COCTaBHOW OaJIKu
KoHCTpyKIIMM yKPYHUTEIBHBIX MOHTQKHBIX CTHIKOB CBAapHBIX Oajok

npeacTaBieHbl Ha puc. 3.1 (Ha cBapke) u puc. 3.2 (Ha BBICOKOMPOYHBIX 00JITaX)
nocoous [3].
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MoHnTaXHbI€ YKPYITHUTEIBHBIE CTHIKM Ha CBapKe HE TPeOyeT IOTOJHU-
TEJBHBIX AJIEMEHTOB B CTHIKAX, SKOHOMHUYHBIE TI0 PACXOy CTaJH, HO TPEOYIOT
BBITIOJTHEHHSI CBAPOYHBIX PabOT HA CTPOMUTIIONIAIKE.

MoHTaXHbI€ YKPYITHUTEIbHBIE CTHIKA HA BBICOKOIPOYHBIX OOJTaX IM03-
BOJISIIOT M30€KaTh CBAPKU HA MOHTaXXe, HO TPEOYIOT JOMOTHUTEIILHOTO PACXO/
MeTajlla Ha HaKJIaJKu U METHU3BI.

CtplkM OQJIOK pallMOHAIIBHO pa3MeniaTh Ha PacCTOSHUM OT OMOpHI, TIe
U3rUOAIOIMH MOMEHT MMEET HEOOJIbIIYI0 BEIMYMHY (BO3MOXKHO PaCIOJIOXKe-
HUE CThIKa U B cepeaune Oanku). [lonpoOHbIE pekoMeH AUy M0 KOHCTPYUPO-
BaHMIO U PAacUye€Ty MOHTA)KHBIX YKPYITHHUTEIIBHBIX CTHIKOB Ha CBapKe M BBICOKO-
POYHBIX O0JTax AaHbl B . 7.5.2, npumepe 7.8 [2] u n. 3.1 mocobus [3].

7. PACYET IIEHTPAJIBHO-CKATOM KOJIOHHBI

PacueTHast cxema KOJIOHHBI ONpPEAEISAETCS CIIOCOOOM 3aKpEIJICHHs €€ B
dbyHIaMeHTe, a Tak K€ BUIOM NPUKPEIJICHHUs OaloK, MepearolinX Harpys3ky

(puc. 7).

F

s S

Puc. 7. PacueTHas cxema HEHTPaIbHO-CKATON KOJIOHHBI

ff ha) 7}Lf

Puc. 8. [lonepeunoe ceueHne KOJOHHBI CO CILUIONTHON CTEHKOM
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CoOequHUME b
NAGHKU

wbennepa

Puc. 9. ITonepeunoe ceueHne CKBO3HOW KOJIOHHBI Ha TIJIAHKAX
PacueTnas mmHa croiiku h,=L h. Pacuernas narpyska Ha CTOHKY ompe-

aensercs o popmyse
N=Fa, (13)
rie o =1,05 — ko3pPuIeHT, yuuThIBaIOLUI MacCy MeTajula, pUuxo-
JSILYIOCS HA CTOMKY;

F — onopnas peakuust rimaBHON Oanku Win Oaok.

OOwast XxapakTepUCTHKA U KOHCTPYKTUBHBIE OCOOCHHOCTH CIUIOIIHBIX U
CKBO3HBIX IIEHTPAJIbHO HArpYy>KEHHBIX KOJIOHH JaHa B 1. 8.1 u 8.4 rnasel § [2].
PekoMenpanuu mo moadoOpy CEYEHHUs CIUIOMIHBIX M CKBO3HBIX ILIEHTPAJIBHO
Harpy>kK€HHbIX KOJIOHH NpUBEIEHHBI B 1. 8.2, 8.3, 8.4, 8.5 rnasel &, [2].

8. KOHCTPYUPOBAHUE U PACYET ¥Y3J10B CONIIPSZKEHUAA
QJIEMEHTOB PABOYEMU IIVIOINAAKHA

B KII Heo0X01uMo 3aKOHCTPYHUPOBATh M PACCUUTATH Y3JIbI COMPSIKCHHUS
ormupaHus (MPUMBIKAHUSI) BCIIOMOTATEIIbHON Oallk Ha TJIABHYIO; OIHPAHHS
(mpuMBIKaHMS) TJIABHOM OaJIKM Ha KOJIOHHY; 0a3y KOJIOHHBI.

Br16op BapuaHTa TOro WJIM MHOTO y3J1a COMPSKEHUS] KOHCTPYKLIUNA pabo-
4eil TUIOIIA KU CleAyeT OCYIIeCTBIIATh, UCMONb3Ys pasnen 4 mocodus [3], B 3a-
BHUCHMOCTH OT MPHUHSTHIX TUIOB KOHCTPYKLMU BHIOPAaHHOTO BapHaHTa pabouei
TUTOLIAIKH.

9. O®OPMJIEHME KII

OdopmiieHre pacyeTHO-MOSICHUTEILHOM 3aMUCKH M0 KYPCOBOMY MPOEKTY
ocymectBisiercs B cootBeTcTBUM ¢ CTY 04.02.030-2017 «KypcoBbie padoThI
(mpoexThl). BpimyckHbie KBanuduKalMoHHbIe padoThl. OOmue TpeboBaHUS K
CTPYKTYpE U 0(DOPMIICHUIOY.

O0beM pacyeTHO-TOSICHUTENBLHOMN 3alUCKU MO0 KYpCOBOMY MPOEKTY — HE
MeHee 30 TUCTOB.

[TosicauTenpbHAs 3amMKMCKa JOJDKHA BKIIOYATh MOAPOOHBIE M TOCIIEIOBA-
TeJbHBIC PACUETHI 0 BCEM pa3jiesiaM HACTOSIINX METOIUYECKUX yKazanuii. Bce
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pacyeThl KOHCTPYKIIUNA ¥ KOMITOHOBOYHBIE PelIeHHs pPabodei TUIOMAaKy TOJDK-
HBI COITPOBOKIATHCS HEOOXOAMMBIMH ICKH3aMHU (CXeMaMu) U TaOIUIaMHu.

['padrueckast 9acTh KypCcOBOTO MPOEKTA BBIMIOJHICTCS Ha JIBYX JINCTax
dbopmara A2.

Ha nepsom nucme (KM) uzobpasicaemcs:

- cXeMa PacroJIOKEeHHS KOHCTPYKIIHI pabodeil MIOMAIKH C MPOI0TbHBIM
U MONEPEUHbIM pa3pe3oM (Ha paspes3ax MoKa3aTh BEPTUKAIbHBIE CBSI3U IO KO-
JIOHHAM);

- KOHCTPYKIIMU Y3JIOB COIPSKEHUSI paboueid TUIONIaAKu: onupaHus (pu-
MBIKaHHS1) BCTIOMOTraTelbHON Oanku (OaJiku HAcTUIIa) ¢ TJIaBHOM OajKoi; OIHu-
paHus (MIPUMBIKAHWA) IJIABHOW OaKM Ha KOJOHHY; 0a3bl KOJOHHBI. Y3JIbl BbI-
noJiHAroTCcd B macmrade 1:10 uian 1:15;

- BEZJOMOCTb 3JIEMEHTOB.

Ha nucte Takke naroTcs KOHKPETHBIE CBEACHUS O IPUMEHSEMBIX CIIOCO-
0ax cBapKu, CBAPOUYHBIX MaTepHaliax U 0OJITaXx ¢ yKa3aHUEM COOTBETCTBYOIINX
I'OCT.

Ha emopom nucme (KMJ]) uzobpasxcaemcs:

- cXeMa yKPYIHHUTEIbHON COOPKH Ha MOHTaKe TJIaBHOM OaJKw;

- OTIIPABOYHBIE JIEMEHTHI OAJIKM HACTHIIA, TJIABHOW OAJIKU ¥ KOJIOHHEI.

[Ipy BbIYEpUMBAHUM OTHPABOYHBIX 3JIEMEHTOB KOHCTPYKLHI paboueit
IJIOIIAIKU HEOOXOAMMO MPUMEHSTH aABa macinTada: 1:20, 1:30 my1s oceBbIX JiK-
HUW KOHCTPYKIMHM (JJIMHBI OTHpaBOYHOTO 3jieMeHTa) ¥ 1:10 wmm 1:15 nms
M300paKEHUS CEYEHUsI OTIPABOYHOTO 3JIEMEHTA.

Ha nuct 2 BbIHOCATCS cleayroniye TaOauIbl: Crielu(pUKalMs CTalyd Ha
OTIPAaBOYHBbIE MApKH, BHIYEPUECHHBIE HA JIMCTE; OTIPABOYHBIX MAapOK; 3aBOJ-
CKHX CBapHBIX IIBOB.

Ha nucte Takke naroTcs KOHKPETHBIE CBEACHUS O IPUMEHSEMBIX CIIOCO-

0ax cBapKu, CBAPOUYHBIX MaTepHaliax U 0OJITaX ¢ yKa3aHUEM COOTBETCTBYOIINX
I'OCT.
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