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BBEJAEHUE

B MeToguyeckux ykazaHUSX OTPaKEHbI BOIPOCHI, CBSI3aHHBIE C PEIICHUEM
KOHKPETHBIX 3aJ]a4 MO pacueTy U KOHCTPYHMPOBAHHUIO COCAMHEHUN U MPOCTEHIINX
AJIEMEHTOB METAJUIMYECKUX KOHCTpYKUMM. [TpakTuyeckue 3aHsATHS Ha MEPBOM JTarle
U3YYCHUS METAUIMYECKUX KOHCTPYKIMH SBJISIOTCS OCHOBOM MpUOOpeTeHus
MPaKTUYCCKUX HABBIKOB, pacyeTa U MPOCKTUPOBAHUS KOHCTPYKIHiL. (5 cemectp)

IEJb U 3AJAYN TIPAKTUYECKHNX 3AHSTHUMH.

[IpakTryeckue 3aHITUSI CIIOCOOCTBYIOT MPUMEHEHUIO TEOPETUUECKUX 3HAHUU B
MPAaKTUYECKUX  pacyeTax KOHCTPYKIMH, TMPUBUTHIO HAYaJIbHBIX  HABBIKOB
MPOEKTUPOBAHMS.

enbro NPaKTUYECKUX  3aHATUA  SIBISETCS ~ TBEPAOE  YCBOCHHUE
OCHOBOTIOJIATalOIINX AJTOPUTMOB PEIICHUS MNPOCTEHMIIMX 3aJad MO0 pacyeTy
KOHCTpYKIui. CTyIeHT JOJIKEeH CBOOOAHO OPUEHTHUPOBATHCS B BHIOOpAX pPacueTHBIX
CXeM, pacueTHbIX (GOpMYT U aJTOPUTMOB MPU PEHICHUU MPOCTEUIINUX 3aaad IO
pacyeTy COeIMHEHUMN U AJIEMEHTOB METAIUNINYECKUX KOHCTPYKIIUM.

[lonumanue pabOThl KOHCTPYKIMH, a, CIEJOBATEIbHO, CO3HATEIHHOE
MIPOBEJICHUE pacueTa UX, OCHOBBIBAETCS HA YMEHHHM aHAJW3UPOBATh HAIMPSIKEHHOE
COCTOSIHUE COEMHEHHUSI JIEMEHTa KOHCTPYKIIMU U MPUMEHSTh 3HAHUS, MOJyUYCHHBIC
npu uzydeHuu kypca “ConpotusiieHusi marepuayioB”. [IpuMeHneHrne TeopeTndeckux
3HQHUW B NPAKTUUYECKUX pacyeTaX KOHCTPYKUHMM  OCJIOKHEHO  OOJbIIUM
MHOr00Opa3veM TMOJYyYECHHBIX CTYJEHTOM aOCTPAaKTHBIX TEOPETUYECKUX 3HAHUM
HaIMpSHKEHHOTO COCTOSTHUSI OOBEKTAa U HE YMEHUEM MPUMEHSTh UX JIsi KOHKPETHBIX
3a1ad4.

BaxkHo Ha mNepBbIX MOPAKTUYECKUX 3aHATUSAX TMOBTOPUTH MaTepual
TEOPETUYECKUX KYpCOB IO OMNPEACIICHUID HAIMPSKEHUH B CEUEHHUSIX CTEPIKHEW.
[TonoxkeHne HaNpPSHKEHHOTO COCTOSIHUSI COEAMHEHUS WM 3JEMEHTa KOHCTPYKIHH
MO3BOJUT OBICTPO ¥ MPABUIBHO MMOJA00paTh HYXHYI pacueTHyio GopMymy,
OCO3HAaHHO pelInTh 3a1ady. [I03TOMy HadalbHBIM ATANlOM OCBOCHHS MPAKTUYECKUX
METOJIOB pacyeTa METAUNINUYECKUX KOHCTPYKIIUH SBJISIETCS MOBTOPEHHE MaTepuana u3
TEOPETUYECKUX KYpCOB IO TOCTPOCHUIO HIIOp HANPSHKEHUH B CEUEHUSX U
BOCIIpOU3BeeHHEe (OPMYJT IO BBIUUCICHUIO TE€OMETPUUYECKUX XapaKTEPUCTUK
CEUYCHUU CTEPIKHEM.

COJIEPKAHUE ITPAKTUYECKUX 3AHSATHUM.

O4yHas 1 09HO-3204HasA POpPMBI 00yUeHUS

TeMbl NpaKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI

5 cemecTp

1 |I'eoMeTrpuueckue XapakKTEpUCTUKU CEUEHUI CTEP)KHEN

2 |Pacuet 6amok U3 mpoKaTHBIX Mpoduen

3 [[Tonbop cedeHuil HEHTPATBHO CKATHIX CTEP)KHEH M3 MPOKATHBIX MpoduiIen




TeMbl NpaKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI

OrnpezeneHne HeCyIIe CrocOOHOCTH CTepKHEN

Pacuer cBapHBIX cOeAMHEHUMN CTHIKOBBIMH IIIBAMHU

Pacyer cBapHBIX JINCTOBBIX COCAMHEHUN YTIIOBBIMH IIBAMU

Pacuer coennHeHust NPOKATHOTO YTOJIKa C JIUCTOM

Pacyer u KoHCTpyHpoBaHUE OONTOBBIX COCTUHEHHI Ha OOBIYHBIX OONTaxX

=
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METO/IUKA IIPOBEJIEHUA MIPAKTUUYECKUX 3AHATHIA.

bonbmioit o6beM pa3HOOOpa3HBIX TUIOB 3aJa4 W OTPAaHMYEHHBIH 00BEM
BPEMEHHU ayJIUTOPHBIX 3aHATUN HE MO3BOJISIET MPOBOJMUTH MPAKTUUYECKUE 3AHSTHS B
KjaccuyeckoM ctuiie. [1o3ToMy npakTuyeckue 3aHsATHS PEKOMEHYETCSl MPOBOAMTH
cienyromuM obpaszom. IlpenomaBarens B Hauane 3aHATHS H3JIaraeT Ha JOCKE
yCIOBUSl 3aJaud W JaeT KOMMEHTapuil 1o OCOOEHHOCTAM pAaHHOM 3amgaun. C
IIOMOIBIO CTYJAEHTOB YCTAaHABJIMBACTCS THUII 33Ja4d W Ha JIOCKE H3J1araercs
OOOOILICHHBI aNrOpUTM pEHIeHHsA. 3aTeM BCE CTYAEHThl pELIAlT 3ajady
CaMOCTOATENIbHO. B KOHIlE 3aHATHS NOJBOAUTCS WTOT pELIEHUS 3aJadyd U
pa3bACHAIOTCA Haubosiee XapaKTepHbIE OLIMOKM CTYyAEHTOB. IIpu 3TOM BO Bpems
pelIeHUsl 3a/Jayd MPEroAaBaTeslb IMOCTOSHHO CIEAUT 3a paboTOM W omMOKaMu
cTyneHToB. Ha nom naercs aHanormyHas 3amada. [logseaeHre HTOroB MpakTHYECKUX
3aHATUN OCYILECTBIISIETCS Ha 3a4€Te B KOHIIE CEMECTA.

Bce »srnemenTapHble 3aJaud [0 pacyeTy COEAMHEHUM U DJIEMEHTOB
METaJUIMYECKUX KOHCTPYKLIHIA B 3aBUCUMOCTH OT IMOCTABJIEHHOMN LEIN MOKHO CBECTU
K TPEM THUIIaM:

1) npsMo#l THI, CyTh KOTOPOTO 3aKIOYaeTCs B ONPEICIICHUH pPa3MepOB

COEJIMHEHHUS WIHM CEUYEHHUs DJIEMEHTA MPHU 3aJaHHBIX 3HAYEHUSIX PACYETHOTO
YCWJIMSI, MApPOK CTaJM, YCIOBUN pabOTHI U Jip. DTO — HaUOOJIEE CIIOKHBIM
THUI 3a7a4;

2) 00paTHBIN THII — 10 OMPEACIICHUIO HECYIIEH CIIOCOOHOCTH 3JIEMEHTOB IPHU
M3BECTHBIX 3HAYCHUSIX UX PA3MEPOB, MAPKHU CTAJU, YCIOBUN pabOTHI;

3) TNOBEpOYHBIN THUI, B KOTOPOM HM3BECTHBI BCE CHIIOBBIC U I'€OMETPHUYCCKHE
BEJIMYMHBI, MapKa CTaIM, YCIOBUs paboThl. Omnpeaensercss Haups>KeHUue U
CPaBHUBAETCA C PACUETHBIM COMPOTUBICHUEM.

Jns pereHus 3aad Mo pacueTy COSAMHEHUM BO3MOXKEH KOMOWHHMPOBAHHBIM

THIL: IIEPBBIA U BTOPOU COBMECTHO.

Pemenue 3a1a4 Mo METAIIMYECKUM KOHCTPYKIUSIM PEKOMEHIYETCSl BECTU 11O
0000IIIEHHOMY €MHOMY AJITOPUTMY:

1) BHMMATEJILHO MTPOYHUTATh YCIOBHUE 3aJ1aui (BHUKHYTh B CyTh 33]1a41) U

YSICHUTB!
- HCXOJIHBIE JIAHHBIE;
- WX pa3MEPHOCTH;
- HCKOMBIE BEJIMYUHBL;
- TN 33a4¥ (MPsAMOii, 0OpaTHBIN HIIM IOBEPOUHBII);
2) YCTaHOBUTH I10 YCJIIOBUIO 33714l M PUCYHKY BUJ] CHJIOBOTO BO3JICHCTBHS HA
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paccMaTpuBaeMblii 0OBEKT (OCEBOE PACTSIKEHUE, OCEBOE CHKATHE — YCTOWYMBOCTD -,
U3ru0, CABUT, CPE3, PACTSIKEHUE C U3TUOOM, BHELIEHTPEHHOE CKATHE);

3) MPUMEHUTENHHO K YCTAaHOBJICHHOMY CHJIOBOMY BO3JICHCTBUIO M THITY 33724

4) momoOparh pacdeTHble (GOPMYIBI Ul ONPEACIICHHS HATPSHKCHUH HIIH
nedopManuil 3JIEMEHTa;

5) BBIOpaTh pa3MEpHOCTH BeNWYHMH. PekomeHayercs BecTH pacyerhl B KH,
klla, cm;

6) nmpoaHanM3MpOBaTh pacyeTHbie (OPMYIBI HA TPEIMET TOro, KakKue
BEJIMYMHBI U3BECTHBI U KAKUE HAJI0 ONPEACIIUTS;

7) BeIOpath w3 CHulla 3Ha4YeHMsS MPOYHOCTHBIX XAPAKTEPUCTHK METaia |
OPUCTYIUTh K ONPEACICHUI0 HEOOXOAMUMBIX BEJIMYMH B COOTBETCTBUU C
YCIIOBUSIMU 33J]a4M, BIOpAaB aJITOPUTM I10 TUITY U BUJY 3aJa4H;

8) mpoaHaIM3MPOBATh MOJIYYSHHBIN PE3yIIbTAT.

AJI'OPUTMBbBI PEIIEHUSA 3ATAY.

I'eomeTpuyeckne XapaKTEePUCTUKH IJIOCKUX CeYeHUil
F=/dF
IImomane Bcero ceyeHus F . Ilnomane sBHseTCS NOPOCTEHILIEH
reOMETPHYECKON XapaKTEePUCTUKON ceueHusl, uMeeT pasmepHocTh L2, OTmerum nBa
BOKHBIX CBOMCTBA: IUIONIA[b BCEr/a MOJOKUTENIbHA M HE 3aBUCUT OT BbIOOpa
CUCTEMBbI KOOpPJUHAT.
Crarnyeckue MOMEHTBI CeYeHMIA.
CratuyeckuM MOMEHTOM Sy CEUeHHsS OTHOCUTEIBHO OCH X Ha3bIBaeTCA
reOMETPUYECKAs] XapaKTEPUCTUKA, ONIPEAEIsieMasi MHTErPaJIOM BHIA
S, = | ydF
F 1
IJIe Y - pacCTOsIHKUE OT 3JieMeHTapHo# miomiaaku dF mo ocu x.
Sy=JydF=F-y,
F 1
rje IUiomaab cedeHus F  mpexactaBiasier coOod  paBHOJAECMCTBYIOIIYIO,
KOOPAMHATA Y, - IJIEY0 PABHOJCHUCTBYIOIIEH, C - IIEHTP TSIKECTU CEUEHUS.
Cratudeckuii MOMEHT OTHOCHUTEIBHO OCH Y PaBEH
Sy =[xdF=F-x,
F ]

OTKYJla CIEAYIOT (POPMYIIBI JJI ONPEeNICHUs KOOPAUHAT LIEHTPA TSHKECTH

Cratuyeckrie MOMEHTBI MOTYT OBITh MOJOKUTEIBHBIMH, OTPHUIATEIbHBIMUA U
pPaBHBIMU HYJI0. B  4acTHOCTH, OTHOCHUTENBHO JIIOOBIX IIEHTPAJbHBIX OCEH
(npoxoasuux yepe3 HeHTp TshkecT C 0003HAYAIOTCS X¢, Vo) CTATUYECKHE MOMEHTHI

S,. =S, =0
*c Ye . PaSMepHOCTI) CTaTHYCCKUX MOMCHTOB L3. I[J'ISI CJIOXKHOI'O CCUYCHUA,

COCTOSIIEro U3 N YacTeu



n .
Sy =[ydF=3%S;,
= =1

n .
S, = [xdF =35,
F i=1
s gl - .
rac XYy - cTAaTUYECKUE MOMEHTHI |I-1 4HaCTHU CCUYEHUA OTHOCUTEIBHO OCEU X U
y COOTBCTCTBCHHO.

MoMeHTbI HHEePIUHU CeYECHUM.

MOMCHTaMI/I I/IHepL[I/II/I CCUCHUA HaA3bIBAKOTCS FGOMeTpI/I‘-IeCKI/Ie
XapaKTCPUCTUKH, OIIpEeICIsieMbIe HHTEIpaJlaMH BUJA:
J, = [y%dF,
F
J, = [x?dF
y oL :

PaBMepHOCTB MOMCHTOB HHCPIIMH L4. OceBble  MOMEHTHI HHCPIOHUH BCCriaa
ITOJIOKUTCIILHEIL.

=J, +a’F

J, =J

2
e T2 F.

AJITOPUTM pacueTa HEHTPAJIbHO CKATOM CTOIKHN M3 MPOKATHBIX
npoduiei:
1)  3amaemcs rubkocThio A =50...90; HaxoguMm BenMU4YMHY KOIPPHUIHEHTA

MIPOJIOJIBHOTO M3TH0a @ MO A | Ry.

2)  TpeOyemas MIOIIab CCUYCHHS U PAINYC UHEPIINU:

N . gef,x
p == U, = .
¢'7C'Ry A

3) Io A, #u i,, B copramenTe BbIOMpaeM HOMEp NpOduIL U €ro

A

TEOMETPUIECKHE XaPAKTEPUCTUKH (A, Iy, iy ).

fef,x
i

4)  Bbruucnsgem THOKOCTb JUIs NPUHATOTO Mpoduist A, = U HaXOAUM

y

BCIIMYHHY @ .

5) IlposepsieM mnpuHATBIH npoduiab Ha YCTOWYMBOCTH 1O (hopmyie
N

(p-ASRy.yC'



6) B ciydae HamoOHOCTH (LepeHANpsHKEHHE, YTO HE JOITyCKAaeTCs, MU
HeJIoHaMpsbKeHne Ooiiee 5%) KOPPEKTUPYEM CEUEHHE B Ty WIM HUHYIO CTOPOHY M
BHOBB TIPOBEPSIEM CTOMKY Ha yCTOWYHBOCTb.

CrnenyeT 3aMETHTb, YTO AJIs IPOKATHBIX PO UIeH BO3MOKHO TPUHUMATD
CeueHHe MPU HeJOHAINPSHKEHUH CBbIIe 5%, ecliu NpeAbIAyIInHA HoMep IpoQuiis 1aeT
[IEpEHAIIPsKECHUE.

AJITOPUTM pacyeTa HEHTPAJbHO CKATON CTOMKHM U3 MPOKATHBIX
npoduieii, CBapeHHbIX B KOPOOKY:

HOI[6I/IpaeTC5I CEYCHHC OTHOCHUTECIIBHO OCH X — X H IPOBEPSCTCA 3aTEM
OTHOCUTECJIBHO OCH Y — V.

1) 3amaemcs rubkocTeio A =50...90; Haxomum @ o A u Ry,

2) TpeOyeMble TIJI0IIA/lb CEUCHUS U PaAyC UHEPIUU:
N . Ut

A =———/—mu :
"P2.p- Ry - 7c "2
3)mo A, u i, nonbupaem Homep mpoduis (A, Iy, iy),

4) BeIYUCIISIEM THOKOCTD CTEP>KHSI OTHOCUTENIBHO OCH X — X
Ee X
Ay =———, 3aT€M HaXOIUM @, ,
IX
5)  mpoBepsieM NPUHATOE CEUYSHHE OTHOCUTEIBHO OCH X — X

LSR .7/(:’
o -2-A

6) B ciayyac HaJIOOHOCTH KOPPEKTHUPYEM CEUCHHUE B TY WIIM HHYIO CTOPOHY U

BHOBB CJIEAYET MPOBEPKA OTHOCUTENIBHO OCU X — X ;
7)  TmogoOpaHHOE CEYEeHHE OTHOCUTEIBLHO OCH X—X TMpoBepsieM Ha

YCTOMYMBOCTh OTHOCUTEIBHO OCU Y — Y 1o hopmyse

p,-2.4 7 °°
2
_fef,y . Jy B 2-(Jyo +A-c%)
T7ie ¢, OLPENEISETCs 0 /Iy =—, Iy = = :
Iy 2-A 2-A
C — PacCTOSIHUE OT CEPEIMHBI CEYCHHS CTOMKH JI0 IIEHTPA TSHKECTH OJTHOTO U3

npodue.

Ecnu HepaBeHCTBO HE BBITIOJIHACTCS, T.€. MMEET MECTO MepPEeHAINPSKEHHE, TO
ClIeyeT yBEIMYUTh HOMep npoduiist Ha oauH mar. [Ipu 3Tom npoBepka cedeHust
OTHOCHUTEIILHO OCH X — X He TpebyeTcs.



AJITOPUTM pacyeTa HEHTPAJIbHO CKATOH CTOIKH CBAPHOTO CEYeHUsI:

1) 3amaemcst A =50...90; HaxXoauM BEHYHHY @ |

Puc. CeueHue cTep:KHs.

N
2)  onpexensieM TpeOyeMble IIIOWAAb CeYeHUs A, = TR U pagnyc
PRy -7

. Eef,x .
HHEPLIUU Imp = ;

A

3) ucnoap3yeM MpUOIMKECHHOE BBIPAKCHHE IS paJryca HHEPIUH Yepe3
rabaputsl ceuenus. [I0CKOIBKY y ABYTaBPOBOro ceucHus npu b < h pacderHoit ocbro
Oymer ocb Y-y ( iy <iy), To ncnonssyem 3aBucumocts iy, ~0,24-b. Orcrona

[ [
y _ _mp P
——, IpuHUMad 1, =1

b 0,24 0,24
4) KOMIIOHYEM HEKOTOpbIe pa3Mephl ceueHust. CiaeayeT MPUHATH BETUYUHY D

paBHOI LIMPUHE TIOJIOCH YHUBEPCAIBHOM CTaIu U3 COPTAMEHTa; MUHUMAJIbHYIO

TOJIIIMHY CTEHKH 1, iy =6 MM, a Takke yciosue b ~ h. HeussectHoii ocTaercs

y

TOJIIINHA IT0JIOK L ;
5) onpezesnsieM TONIIUHY MOJOK CEYEHHUs MO TPeOyeMoil TIIoIaId BCEro
CEeUCHUI

A =2 [ b+t (h—2 [ ) ()lCK)ﬂat ——W.
. . . . ; 't 1 .
mp f W f f 2.(| IW)

CrnenyeT npuHATH BeIUUYUHY t; paBHOM TOJIIMHE JIUCTA U3 COPTAMEHTA U HE



MmeHee 6 MM. Eciu t7” <6 MM, TO 3TO 03HA4aeT, 4TO 3a4AJUCh HEYAAYHOMN BEIMYMHON

ruOkoctu A . Heo6xoammo 3agaThcsi O0NbIINM 3HaYCHHEM THOKOCTU A U TOBTOPHUTH
IpOLEAYPY BBIUKUCICHHA IO 3TOTO MyHKTA.

[Ipu KOMIIOHOBKE CEUEHUS CIEAYET YUUTHIBATh PEKOMEHIAIINIO:
t; =(10..2,5)-t,;

6)  yTOYHSeM BBICOTY CEUCHMS CTEHKH Ny , IPUHHMAs €e PaBHOU INUPUHE

ITOJIOCHI YHHBepcaHBHOﬁ CTaliIi H3 COPTaMCHTA. Breraucnsem ICOMCTPHUUCCKHUC

gef,y

Iy

napaMeTpbl CKOMIIOHOBAaHHOTO CEUeHMs: A, Jy; l,; 3aT€EM THOKOCTH /Iy =

y)

BCIINUYUHY (Dy .

IIpoBepsieM Ha yCTOWYUBOCT:

<R, -7, . Henonanpsokenue 101mkHO ObITh He Oosiee 5%;
@y A
7) B ciydae HeEOOXOAMMOCTH IPOU3BOIUTCS KOPPEKTHPOBKA pa3MEpoOB

CCUCHMS U IIPOBCPKA €TI0 HA YCTOﬁqHBOCTB.

CrnenyeTt 3aMEeTUTh, UTO TIOJYYCHHOE PEIICHUE 3a/1a9d HE SBIISICTCS
ONITHMAJIBHBIM; PE3YNbTAT 3aBUCUT OT YAAYHOTO WM HEYTaYHOTO 3aJaHUS BETUIHHBI
ruokocT A .

AJITOPUTM pacyeTa HEeHTPAJIBHO CKATOM CTOMKHU CKBO3HOIO CEYCHUSA:

JIByXBETBEBOU CTEPKEHDb CKBO3HOT'O CEYEHHUS MPOECKTUPYIOT U3 MPOKATHBIX
LIBEJUIEPOB WK JBYTaBPOB.

PacueTom OTHOCUTEIIBHO MAaTEPUATIBLHOM OCU X — X ONPENECIISAIOT CEYCHUE
MPOKATHOTO MPOGUJIsl; OTHOCUTEIFHO CBOOOIHOM OCH — PACCTOSTHUE MEXKTY BETBSIMU
B.

ITpu N 10 1500 kH u qiuHe cTepkHs 10 7M MOXKHO 3a/1aThCsl THOKOCTHIO
A =60...90. JInsa 6omee momHbIX crepxkHel ¢ Harpy3kord N = 2000...3000 xH

MOxHO TIpuHATh A = 40...60.



Puc. CeueHnue crep:xHs.

3anaBch rHOKOCTBIO A U ONpeNenuB 1o Heil u R, koaduument

IIpOaAOJIBHOTO n3ruda ®, , oIpcacisicM Tpe6y€MBIe omaab 1 paagnyCc HHCPLUHUH

CEYEeHUs MPOKATHOTO mpoduis , T.€.
N . Ly

Amp 2.¢X.Ry.% ul,, P

Onpenenus TpedyeMbie TIIOMIAAL U PAANyC UHEPIIUHU, TTOA0UpPAEM 10
COPTaMEHTY COOTBETCTBYIOLIMIA UM HOMEP MPOPUIIS.

[IpuHsB ceueHune, MPOBEPSAEM €T0 HA YCTOMYUBOCTH OTHOCUTENBHO OCH X — X

o popmyiie

" <R -y,
o2 A0

rae Ko3QpPuuueHT ¢, onpeaensercs Mo AeUCTBUTENbHOU (a HE 3aJaHHOM)
TUOKOCTH

~

JIist onipenienieHus: pacCTOSHUS MEX/1y BETBSIMU (IIMPUHBI CEUYEHUs) CIeyeT
3agatbesd ruokocthio BeTBu A, = 20...40,

B cTepxHsIX ¢ miaHkaMu TpedyemMoe 3HaueHHue TMOKOCTH OTHOCUTEIBHO
cBOOOIHOM ocH Y — Y

U paanyc UHEPLIUU

Paccrositnue Mex 1y BeTBIMHA

10



. ‘2
b=2i; - N
rae J, =J, — 110 COpTaMEHTy st IPOQUIISL.

i

CBaprIe COCINHCHUSA. COCZ[I/IHeHI/Iﬂ CO CTBIKOBBIMH IIBAMM.

HopwmainbHble HanpspKEHHs] B CEYEHUH CTHIKOBOTO 11Ba CBAPHOTO COECTUHEHUS],
BOCIpUHUMarolero oceBoe ycunue N, onpeaenstorcs mo popmyiie

N
Ow = E <Ve- Rwy 1
rae AW = Umin (b - 2'tmin );
tin — MUHHEMaJbHAs TOJIIUHA JICTAIN B COCTUHCHUM;
b — mmpuHa cedyeHus aeTanu;
RWy = Ry — pacyeTHOE COMPOTUBJICHHE CTHIKOBOTO IIBa MPHU (QU3HUCCKUX

merozax kKourpons msa u R, =0,85R, — mpu 0ObIYHBEIX METOAAX KOHTPOJISL.

CBaprIe coequHenusi. CoegqrHeHus ¢ YIJ0BBIMH IIIBAMMU.

Puc. K onpeaeneHuro pacyeTHbIX CeYeHUM LIBA.

VYTII0BBIE HIBBI CIEAYET PACCUUTHIBATD MPU ICUCTBUU MPOJAOIBHOMN CHIIBI IO
dbopmynam:

a) mo MeTayuty mBa (ceueHue 1-1)

N
Tt = <Rwt 7w Ve
B -Ke -2l ’

0) 1o MeTasuTy FPaHHMIIbI CIIaBJICHHS (ceueHue 2-2)

N
;= <Rwz " Ywz Ve

_ﬂz'kf 'ng

rne B¢ n B, —xo3dduunentsl, npuHuMaemsle no Tadn. 34* CHull 11-23-81*

npu R, <58 KH/CM2 , CBSI3aHBI 3aBUCUMOCTBIO [3, :l,4l\/,8$ -141- p; +1
Vwi ¥ Vw: — Ko3duimenTs! ycnosuii paboTs! 1mBa, paBHele 1,0 Bo Beex

Cilydasix, KpoMe KOHCTPYKIUi, BO3BOJUMBIX B KIIMMaThuueckux paitonax li; lo; Il u
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I3, st koTopbIX ¥,s = 0,85 1715 MeTansa mBa ¢ HOPMaTUBHBIM CONPOTUBIIEHUEM 110

BPEMEHHOMY COTIPOTHUBIICHHIO R, =41 KH/ cM® 1 7, = 0,85 — /U1 BCcex MapoK
cranedd. Kmumarudeckue paiioHbI XapaKTepH3YIOTCS PaCYETHON TeMIIepaTypoOii:
ll;— —30°C >t°>-40°C;
Ils u np. t°>-30°C.
JU1st YTIIOBBIX LIBOB B 3JIeMEHTaX U3 ctamm ¢ Ry, <29 KH/ cM? crenyer

MPUMEHSTD JIEKTPOIbI HIIM CBAPOYHYIO MTPOBOJIOKY, COOMI01as TpeOOBaHUS
Rwi > Ry, @ mpu pyunoii ceapke R; 211-R,,, HO He IpPEBBIIATh 3HAYCHUS

R P2
Wz :
B
Br160op 251eKTpo10B UM CBApOYHOM ITPOBOJIOKH CJIEAYET BBHITIOJIHATH B
cooTtBeTCTBUHU ¢ TadOu. 55* CHull 11-23-81*.

Boarossbie coennuenns. CoeIMHEeHUA HA 00BIYHBIX 00JITAX

Huametpst 00b19aBIX 601TOB ['OCT 22356-70*: 12, 16, 20, 24, 30, 36, 42, 48.
Bbonte! kimacca Tounoctu B u C pekoMeHayeTcs NPUMEHATD JUJI1 KOHCTPYKIUN

W3 CTAJIU C Ryn <375 KH/CM2 )

JI71s1 CTPOUTENBHBIX METATUTMIECKUX KOHCTPYKIIMN PEKOMEHIYIOTCST OONITHI
CJICAYIOLIMX KJI1aCCOB IPOYHOCTH:

5.6 (Rys =21 KH/CM2 ; Ryt =225 KH/CM2 ) — U3 YTIIEPOUCTOMH CTaNH
OOBIKHOBEHHOTO Ka4eCTBa;

8.8 (Rys =32 KH/CM2 ; Ry =435 KH/CM2 ) — U3 HU3KOJIETHUPOBAaHHOW CTaJIN;

10.9 (R, =40 xH/cm?; R, =54 kH/cm?)
12.9 (R =42 KH/ cM?; He PEKOMEHIYeTCs [PUMEHSTb U | -
paboOThl HA PACTSHKCHHE )

13 BBICOKO -

IPOYHOU CTAIH

PacuerHbie ycumusi, BOCHpUHUMAEMbIE OJHUM OOJITOM:

npucpese N, =R, -y, -A N, -7.;

npu emstui Ny =R -y, -d, - Dty

npu pactskeHud Ny =Ry - Ay - 76

rae Ry, Rbp, Rpt — pacueTHble COMPOTUBIICHUSI OAHOOOITOBBIX COSMHEHUN
Ha cpe3, CMATHE U PACTSIKCHHUE;

A, n A, — COOTBETCTBEHHO, IJIOIIAb CEYEHUS OOTA U MIIONIA/Ib CEYEHUS

0o/Ta HETTO;
d, — mmametp GonTa;

7p — K03QdULKMEHT yclIoBUM paboThl 00ATOBOIO COSAMHEHUS.

12



Hst MEOTOGOITOBOTO CoepuHeHns pu Ry, <285 KH/ cM? 1t GONITOB

KJIacca TOYHOCTH A mpu paboTe uxX Ha cpe3 uim cmstue y, =1,0; 11t 6onToB Kitacca
tounocT B u C npu pabore Ha cpe3 unu cmstue y, =0,9.

Pa3memnienue 601TOB MO TOPU3OHTAIN — HA MUHUMAJIBHBIX PACCTOSIHUSX, a 110
BEPTHUKAIHN — HE MEHEe MUHUMAJIIbHBIX U He 0oJiee MaKCUMaIbHBIX (CM. Ta0. 39

CHulla 11-23-81%).
BoaToBblie coenunenus. CoelMHeHUsI HA BLICOKONPOYHBIX 00J1TaX

Huametprl 'OCT 22356: 16, 20, 24, 30, 36, 42, 48 mm.

Jlis GPUKLIMOHHBIX COETMHEHUHN PUMEHSIOT BBICOKOIIPOUYHBIE OOJITHI U3 CTAIN
Mapku 40X «CEJIEKT».

PacueTHoe ycuime, KOTOpoe MOXKET ObITh BOCIPUHSTO KaX]10M MIIOCKOCTHIO
TPEHUS AIEMEHTOB, CTIHYTHIX OJTHUM BBICOKOITPOYHBIM OOJITOM, ONPEAEHSIETCS 1O
dbopmyie:

Quy = Ron * Apn 7o

7h
rae Ry, =07 Ryyns
7 — K03QOUUMEHT HAJe)KHOCTU, IPUHUMAEMBII B 3aBUCUMOCTH OT CI1oco0a

00pabOTKHN MOBEPXHOCTEHN TPEHUS U KOHTPOJISI HATSKEHUS;
7p — KO3h(dULMEHTH! ycIoBUS paboThl O0JITOBOTO COEAMHEHNUS;
7y =0,8 mpu ny <5; », =0,9 mpu 5<n, <10; y, =1,0 mpu n, >10.

Tpebyemoe kKomuecTBO 60ITOB
N
n=_—,
Qbh N a7V

e N, — KOJMYECTBO MIIOCKOCTEN TPEHHUSL.

PacyeT Ha IPOYHOCTH COCTUHACMBIX 3JICMEHTOB, OCJIA0JICHHBIX OTBEPCTHIMHU
BO (PPHUKIIMOHHOM COCJIMHEHHUH, BBITOJHSIOT C YY4ETOM TOTO, YTO MOJIOBUHA YCHITHS,
MPUXOJISIIETOCS Ha KaXK/IbIi OOJIT, Mepeana cuiaMu TpeHus. [Ipu 3ToM mpoBepky
0C1a0JICHHBIX CCUCHUI BBIMOJIHSAIOT IPH CTATUYCCKOM HArPy3Ke IO TUIOIIA !
ceuenus opyrro A mpu A, (#etro) > 0,85A, 1160 10 yCIOBHOM IIIOMIAIN
A =118- A, npu A, <0,85-A.

[Ipu nuHaMUYEeCKUX HArpy3Kax — MO IUIOLIAU CEYEHUs HETTO A, .

AJITOpUTM NOA00pa 0aJIKM U3 POKATHBIX ABYTABPOBBIX NpoQuiei

Jlns 6anok, paboTaromux B YIIpyron 001acTy U U3ru0aeMbIX B OJHOM U3
TJIABHBIX TJIOCKOCTEH, TpeOyeMblii MOMEHT CONPOTUBIICHUS ONPEAETISETCS 110
bopmyre:

M
W, =——.
R, -7

13



[TonobpanHOE 1O COPTAMEHTY CEYEHHE MPOBEPSAIOT HA MPOYHOCTH OT ACHCTBHS
KacaTeJIbHbIX HaNpsHKEHUU 1o popMyiie:

Qpax *S
J-t,
rae S — CTaTUYCCKUI MOMEHT CIIBUTA€MOM YaCTU CCUCHMUS,

R, =0.58R, — pacueTHOE CONPOTUBIICHHUE CTANA CPE3Y;

T= SRs.yc’

J — MOMEHT MHEpLIUH CEYEHUSI.

JUIsl MPOKaTHBIX pa3pe3HbIX OAIOK, HECYIIUX CTaTUYECKYIO HATPY3KY U
00€eCIeYEeHHbIX OT MOTEPU OOIIEN YCTOMYMBOCTH, pPa3peIaeTcsl HCIOIb30BATh
YIPYro-miacTU4YecKyro padboty ctanu. [Ipu uzrube B 04HOM U3 MIaBHBIX MIOCKOCTEHN
unpu 7 <0.9-R, TpeOyemblit MOMEHT CONIPOTUBIICHHUS OIpenesieTcs mo popmyie

M
"¢ R, -y, ’
rae C, — Ko3pPpUUueHT, yYUThIBAIOLIUI pa3BUTHE TIACTHUECKUX Aedhopmanuil
10 CEYCHHUIO.
[lepBonauanbHO npuHUMaeTcs C, =11, a 3aTem 3T0 3HaUE€HUE YTOUHSAETCS B
3aBHCHMOCTH OT OTHOILIEHUS IUIOIIAIN CEUYEHUS NOJKNA A, K IUIOIAIU CEUEHUS

CTEHKHU A, .

Af

[Tpu —=0.25 c, =119;
A,
Af

[Tpu —=05 c, =112;
A,
Af

ITpn ——=1 c, =107.
A,

[Ipu paBHOMEpPHO pacrpeeeHHON Harpy3Ke OTHOCUTENbHBINA MPOrud Oaiku

npoBepsieTcs mo Gpopmyrie
H 3
| 384 E-J I

AJITOpUTM no0opa 0aIKu B BHJIe CBAPHOI0 IBYTABPA C PABHBIMH MOJIKAMH

Jlist cedenus paccMaTpuBaeMoro tuna oanku (puc. 60) pekoMeHyeTcs
MIPUMEHSITH CTaHJIapTHBIE pa3Mepbl IUPUHBI BhITyckaeMbIx JiucToB: 500, 510, 600,
650, 670, 700, 710, 750, 800, 850, 900, 950, 1000, 1100, 1250, 1400, 1420, 1500 mm,
nanee kpatHo 100 MM. B cBs3H ¢ 3TUM HE00s13aTENbHO NPUHUMATh BBICOTY CEUCHHUS

6asiku kpatHOM 100 MM.
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Jnis pa3pe3Hbix 0ajJ0K OPUEHTHPOBOYHO MOKHO MPUHUMATH BEIMUUHY

h 1 1
OTHOIICHUS BBICOTHI CCUCHUA K AJINHC 6aJIKI/I B Hpenenax T = E E
b
y A .._‘T
XV
X X
— o e e s B s — sq')
Ad A
| [
-

Puc. Ceyenue cBapHoOi 0a/IKH.

Pexomenayemblie TOUHBI CTEHOK 0AJI0K

h, m t,, MM
0,5 6...8

1,0 8...10
1,5 10...12
2,0 12...14

1) TpeOyeMblii MOMEHT CONPOTUBIICHUS
M

Ry-yc

mp

2) TlpenBapuTeIbHO Ha3HAYACTCS BBICOTA CeUCHHUs Oanku h = (1:; 113j| u

TOJIIIIMHA CTEHKH 1, TI0 Tabmuie 2.
3) OnTuManbHasi BBICOTa CeUEHUA 1o hopMyIie:

W
honm :1'15 = !
It

4) MuHuMalibHas BBICOTA CEUYEHHUSI 110 (HOpMyJIE:
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h. :iRy'l 1] A
"™ 24 E |f| q

5) IIpenBapuTenbHO Ha3HAYAECTCA TOJIIIMHA MOJIOK t, . OpUEHTUPOBOYHO

MOJXHO IIPUHATB!:

t. =8..10 mm npu h=0.5...1.0 u
t, =11..14 wum npu h=1.0...1.5 u
t, =14..20 mm npu h=1.6...2.0 u

6) [lpuanmaetcs BeicoTa cedeHus O6anku h, ¢ yaetoM Nonr, Nmin, t, &
PEKOMEHAYEMBIX pa3MEPOB JINCTOB.
7) Tpebyemblil MOMEHT UHEPIIUHU:
h
J =W

mp mp ) E !
8) TpeOyemblii MOMEHT UHEPIIMH MOJIOK:

h 2
=2t b 3] =3, -0,
' 2

. t,-hs
rie h =h-t,; J, = o h, =h-2-t,.

w

9) Onpenensercs Tpedyemast UPUHA TOJIKH
J, 2
b= 1 9m=duf 2 _
2 t, h,

1 1
[IIuprHa MoONKK JOKHA HAXOIUTHCS B Ipeaenax b = 3"E h.

Ecnu nmonydenHas BenuunHa «b» OKaKeTCsl BHE YKa3aHHBIX MPECIIOB, TO HA/IO
W3MEHHUTH TOJIIIMHY MOJKU , ¥ BEpHYTHCS K IIYHKTY 8.

10) PekoMeHtyeTCs IIMPUHY MOJIKH PUHUMATH B COOTBETCTBUU C PSIIOM
pPa3MeEPOB MOJIOC YHUBEPCAITBHOW CTAJIH.
11) IIpoBepsieTcs muprHa MOJIKK, UCXO/I U3 €€ MECTHOU YCTONYMBOCTH

b, <0.5 E
t, IR,

b-t,
rae b, = 5
12) ITpoBepsieTcst HEOOXOAMMOCTh MOCTAHOBKH MPOAOIBHBIX pedep KECTKOCTH
h
tW Z ef g ,
55 \E

rae G:VI\\;IS Ry-;/c.

[lepenanpsiokeHre HE A0MYCKACTCs, a HEOHANPSHKEHUE PEKOMEHIYETCs
MOJTy4aTh TaKUM, YTOOBI O = (0,95. ) .].,O)Ry.
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AJITOPUTM OmpeeJIeHHs1 Hecyllell ClOCOOHOCTH HEHTPAJIbHO CKATOM
CTOMKM:

Hecymiast cnocoOOHOCTB IIEHTPAILHO CHKATOTO CTEPIKHS ONPEACISCTCS 0 (OPMYJIam:

Ny=¢.-2-4-Ry -7

Ny:ggy.z.A.Ry.yc

" IPpYMHUMACTCs MEHbIIAsA U3 HUX.

BhluKciisieM TeoMeTpUUYECKHE XapaKTePUCTHKH 3agaHHoro ceuenus (A J w1 by J y , Iy ).
Ecin iy < iX , TO PACYETHOM OCBHIO SBIISICTCS OCh Y — Y, OTHOCUTENILHO KOTOPOI THOKOCTh
Oyznet Gomblie, a KOOPPUIUEHT MPOIOTLHOTO U3r0a MEHbIIIE ((Dy <@y).

Onpenensem rubkocTh A, ;@

Brraucnsem HECYUIYIO CIIOCOOHOCTH HCHTPAJIBHO CXKATOI'0 CTCPIKHAI.
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