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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 KOHCTpYKUMi. [TpakTuueckue 3aHsATHS Ha MEPBOM JTarle
U3YYCHUS METAUIMYECKUX KOHCTPYKIMH SBJISIOTCS OCHOBOM MpUOOpeTeHus
PAKTUYECKUX HABBIKOB, pacueTa U MPOEKTUPOBaHUs KOHCTPYKIUH. (7 cemecTp)

IEJb U 3AJAYN TIPAKTUYECKHNX 3AHSTHUMH.

[IpakTrdeckue 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
KOHCTpYKIuH. CTyIeHT AOJIKEH CBOOOAHO OPUEHTHUPOBATHCS B BHIOOpAaX pacueTHBIX
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 YMEHHH aHAJW3UPOBATh HANPSIKEHHOE
COCTOSIHUE COEMHEHHUSI JIEMEHTa KOHCTPYKIIMU U MPUMEHSTh 3HAHUS, MOJyUYCHHBIC
npu uzydeHuu kypca “ConpotusiieHusi marepuayioB”. [IpuMeHneHrne TeopeTndeckux
3HQHUW B TPAKTUUECKUX  pacyeTaX KOHCTPYKUHMM  OCJIOKHEHO  OOJIbIIUM
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 HAIPSIKEHUH B CEUEHUSIX 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 METANINYECKUX KOHCTPYKIUH SBJISIETCA MOBTOPEHHE MaTepuana u3
TEOPETUYECKUX KYpCOB IO TOCTPOCHUIO HIIOp HANPSHKEHUH B CEUEHUSX U
BOCIIpOU3BeeHHEe (OPMYJT IO BBIUUCICHUIO TE€OMETPUUYECKUX XapaKTEPUCTUK
CEUYCHUU CTEPIKHEM.

COJIEPKAHUE ITPAKTUYECKUX 3AHSATHUM.

Ounas popma o00yueHus

TeMbl NpaKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI

7 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

OrnpezenieHne HeCcyIie CioCOOHOCTH CTepIKHEN

Pacuer cBapHBIX cOeAMHEHUN CTHIKOBBIMH IIIBAMHU

Pacyer cBapHBIX JINCTOBBIX COCAMHEHUN YTIIOBBIMH IIBAMU

Pacuer coennHeHust NPOKATHOTO YTOJIKa C JIUCTOM

Pacyer u KoHCTpyHpoBaHUE OONTOBBIX COCTUHEHHI Ha OOBIYHBIX OONTaxX

=
oo\JCDcn-bEg

3aounas gopma o0yueHust

Ne

u/n TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aAHATHI

7 cemecTp

1 |IToxbop ceuenwmii 6anok. [TogOop cedeHnit MEHTPATBHO CHKATBHIX CTEPIKHEM.
Pacuer cBapHBIX coeTMHEHUI

3 |Pacuer u KOHCTpyHpOBaHUE OOJTOBBIX COEAMHEHUI

N

METOJUKA MNPOBEJEHUSA IPAKTUYECKUX 3AHSITUM.

bonbmioit 00beM pa3HOOOpa3HBIX TUIIOB 3aJad W OrPaHUYEHHBIH 00BEM
BPEMEHH ayJIUTOPHBIX 3aHATUN HE MO3BOJISIET IPOBOAMUTH IIPAKTUYECKUE 3aAHSTHS B
KJ1laccnyeckoM ctwiie. 1103ToMy npakThueckue 3aHATHUS PEKOMEHIYETCS MPOBOAMTH
cienyromuM oOpa3oM. [lpenomaBatens B Havalle 3aHATHS U3JaraeT Ha JIOCKE
YCJIOBUSL 3aJayd W JaeT KOMMEHTAapuil MO OCOOEHHOCTAM aaHHOM 3amaun. C
MOMOILBIO CTYJEHTOB YCTAaHaBIIMBAE€TCS THUI 33Jaud M Ha JIOCKE H3Jaraercs
O0OOOILIEHHBI AJITOPUTM  pELIEHUs. 3aTeéM BC€ CTYACHTHl pEIIAlT 3a]ady
CaMOCTOATENIbHO. B KOHIlE 3aHATHS NOJABOAUTCS WTOT pEUIEHUs 3aJaud U
Pa3bACHSIOTCA HauOoJiee XapakTepHble OMUOKH cTyAeHTOB. IIpu 3TOoM BO Bpems
pellleHusl 3a/Jayd MpernojaaBaTeslb IMOCTOSHHO CIEAUT 3a paboToM W omMOKaMu
cTyneHToB. Ha om naercs aHanormyHas 3amada. [logBeaeHrue HTOroB MpakTHYECKUX
3aHATUI OCYILECTBIISIETCS HA 3a4E€TE B KOHIIE CEMECTPA.

Bce oanemeHTapHble 3aJadyd O pacyeTy COCAMHEHUHM W DIIEMEHTOB
METAINTMYECKUX KOHCTPYKIHI B 3aBUCUMOCTH OT MTOCTABJIICHHOW I1€IM MOKHO CBECTH
K TPEM THUIaM:

1) npsMo#l THI, CyThb KOTOPOTO 3aKIYaeTCs B ONPEICICHUH pPa3MepOB

COEJIMHEHHUS WJIM CEUYEHHUSI DJIEMEHTA MPHU 3aJaHHBIX 3HAYEHUSIX PACUETHOTO
YCUJIUSI, MapOK CTaJld, YCIOBUU pabOThI U JIp. ITO — HanbOoOJee CIOKHBIN
THII 33]1a4;

2) 0OpaTHBIN THIT — IO OMPEACIICHUIO HECYIIICH CITIOCOOHOCTH 3JIEMEHTOB NP
M3BECTHBIX 3HAYEHUSAX UX PA3MEPOB, MAPKU CTaJM, YCIOBHI pabOTHI;

3) MOBEpOYHBIN THII, B KOTOPOM H3BECTHBI BCE CHIIOBBIC M T'€OMETPHUCCKHE
BEJTMYMHBI, MapKa CTalld, yCIoBHs paboThl. Omnpenensercss HanpsHKeHue u
CPaBHUBAETCS C PACUETHBIM COMPOTUBIECHUEM.

Jlns peuieHus 3a7ad Mo pacyeTy COCAUHEHUN BO3MOYKEH KOMOMHHPOBAaHHBIN

THIL: TIEPBBIM U BTOPOU COBMECTHO.



Pemenue 3ama4 1Mo METATUYECKUM KOHCTPYKITUSM PEKOMEHAYETCS BECTH IO
0000IIIEHHOMY €AMHOMY AJITOPUTMY:

1) BHMMATEJILHO MTPOYMUTATh YCIOBHUE 3a/1aui (BHUKHYTh B CyTh 33]1a4) U
YSICHUTB:

- HCXOJIHbIE IAHHBIE;

- WX pa3MEpHOCTH;

- HCKOMBbIE BEITUYNHBI;

- TN 33a4¥ (MPsAMOiA, 0OpaTHBIN MIIK TOBEPOUHBIH);

2) yCTaHOBUTH TI0 YCIIOBHIO 33]]a4X U PUCYHKY BHJI CHJIIOBOTO BO3/JICHCTBHS Ha
paccMaTpuBaeMblii O0OBEKT (OCEBOE PACTSIKEHHE, OCEBOE CKATHE — YCTOMYMBOCTb -,
W3THO, CIBUT, CPE3, PACTSHKCHHUE ¢ M3THOOM, BHEIICHTPEHHOE CKAaTHE);

3) NPUMEHHUTEIHHO K YCTAHOBJICHHOMY CHJIOBOMY BO3JICHCTBHIO M THITY 3a/1a4

4) momoOpaTh pacueTHbIe (GOPMYJBI JJIA ONPEIACICHUS HANPSIKCHUH WIN
nedopManmii 3eMeHTa;

5) BBIOpaTh pa3MEPHOCTH BEIWYMH. PeKOMeHIyeTcs BecTH pacueThl B KH,
klla, cM;

6) mpoaHa M3UpPOBATh pacyeTHbiC (GOPMYJIbl HAa TNPEIMET TOro, KaKhe
BEJIMYMHBI U3BECTHBI U KaKWe HAJI0 ONPEICIUTh;

7) BeIOpath 3 CHulla 3Ha4YeHHsS MPOYHOCTHBIX XAPAKTEPUCTHK MeTaia M
NPUCTYIUTh K OINPEACICHUI0 HEOOXOAMUMBIX BEJIMYMH B COOTBETCTBUU C
YCIIOBUSIMH 33JIa4H, BHIOPAB aJITOPUTM I10 THITY U BUJTY 3aa4H;

8) mpoaHanM3UpPOBATh MOJIYYCHHBINA pe3yiIbTar.

AJITOPUTMBI PEHIEHUSA 3A/TAY.

I'eomeTpuyeckne XapaKTepUCTUKH IVIOCKUX CeYEeHUM
F=(dF
IImomans Bcero ceuyeHus F . Ilnomange sBHsieTCS MTPOCTEHUILEH
reOMETPHYECKOM XapaKTEePUCTUKON cedeHusl, uMeeT pasmepHocTh L2, OTmerum nBa
BAXXHBIX CBOMCTBA: IUIONIA/b BCErJa MOJOKUTEIbHA M HE 3aBUCUT OT BhIOOpa
CHUCTEMBI KOOPJMHAT.
CraTnveckue MOMEHTBI CEYECHMI.
CraTu4eckuM MOMEHTOM Sy CEYEHHsS OTHOCHTEIBHO OCH X Ha3bIBaeTCs
reoMEeTPUYECKasi XapaKTEPUCTUKA, ONIpeaesieMasi MHTErPaJIoM BHIA
Sy = .[ ydF
F 1

TJie Y - pacCTOsIHUE OT yieMeHTapHoi miomanku dF 1o ocu x.
S, =JydF=F-y,
F

rje IUiomanb cedeHus F  mpexacrtaBiaser coOoW  paBHOACHCTBYIOIIYIO,
KOOPJIMHATA Y, - IIJICYO PAaBHOACUCTBYIOIIEH, C - IIEHTP TAKECTU CEUCHUSI.
CraTtuyeckuiit MOMEHT OTHOCUTENILHO OCH Y paBeH
Sy =[xdF=F-x,
F



OTKyJia CAEAYIOT (POPMYIIBI AJI ONIPEIeTICHUs KOOPIUHAT IIEHTPa TSHKECTH
S S
__Y _ VX

Cratuyeckrie MOMEHTBI MOTYT OBITh IOJIOKWUTEIBHBIMH, OTPHUIATEILHBIMHU H
paBHBIMH HYJI0. B 4acTHOCTH, OTHOCHTEIBHO JIIOOBIX IIEHTPAJbHBIX OCEH
(mpoxoasumx yepe3 ueHTp Tsxectd C 0003HAYAIOTCSA X, Yc) CTATUUECKUE MOMEHTHI

S,. =S, =0
x ~ v =, Pa3MepPHOCTb CTaTM4eCKMX MOMEHTOB L3. Jig ClOKHOro cedeHws,

COCTOSIIIETO U3 N YacTen
n .
S, =[ydF=%S;,
F i=1
Do
S, =[xdF =35},
F i=1
gl gi . o
rae °x'°y - cTaTHYECKHUE MOMEHTHI |- YaCTU CEUEHUSI OTHOCHUTEIBHO OCEU X U
Yy COOTBETCTBEHHO.

MoMeHTBI HHEPUMHU CeYEeHHH.

MOMCHTaMI/I I/IHepL[I/II/I CCUCHUA HAa3bIBAKOTCA FCOMeTpI/I‘-IeCKI/Ie
XapaKTCPUCTHUKH, OIIpEaCIIsieMbIe HHTETpaJlaMHi BUJA:
J, = [y%dF,
F
J, = [x?dF
y oL :

PasmepHocTs MomeHTOB MHepumu L% OceBble MOMEHTBI MHEPLMM BCErzaa
MOJIOKUTEIbHEIL.

=J, +a’F

J, =J

2
Y1 yc+aF_

AJITOPUTM pacyeTa HEeHTPAJbHO C:KATOH CTOHKH U3 MPOKATHBIX
npoduiei:
1) 3amaemcst tuOkocThio A =50...90; Haxoaum BenmuunHy Kod(ddummenTta

MIPOJIOJIBHOTO M3THOA @ 1O A | Ry.

2)  TpeOyemas mjIoIIab CEYCHHUS U PAINYC HHEPIINU:

N . gef,x
p == U, = .
¢'7C'Ry A

3) Ilo A, n imp B COpTaMEHTE BbIOMpaeM HoOMep Tpodwis U ero

A

TEOMETPUIECKHE XaPAKTEPUCTUKH (A, Iy, iy ).



y X

4)  BbrumcisteM THOKOCTB JUIs IPUHATOTO Mpoduist A, = U HaXOJdUM

ly
BEJIMYKHY (.

5) IlposepseM mnpuHATBIH npoduiab Ha YCTOWYMBOCTH IO (opmyiie
N

(p-ASRy'yC'

6) B ciydgae HamoOHOCTH (IIEpEHANPSHKCHHE, YTO HE JIOMYCKACTCS, WM
HeJoHanpspkeHue 6onee 5%) KOPPEKTUPYEM CEUYECHHE B Ty WM HUHYIO CTOPOHY H
BHOBb IPOBEPSIEM CTOMKY Ha YCTOMUHUBOCTb.

Crnepnyer 3aMEeTUTBh, YTO JI MPOKATHBIX NPOdHIIEH BOZMOXHO MPUHUMATH
CEYEHHE MPU HEJOHANPSKEHUH CBbIIIE 5%, eCu NpeIbI Ayl HoMep npouiist 1aet
nepeHanpsHKeHHe.

AJITOPUTM pacyeTa HEHTPAJbHO CKATON CTOMKH U3 POKATHBIX
npoguJieii, CBApeHHbIX B KOPOOKY:

[TonOupaercsi cedeHruEe OTHOCUTENBHO OCH X — X U MPOBEPSIETCS 3aTEM
OTHOCHUTEJIBHO OCH Y — Y :

1) 3amaemcst ru6kocTeio A =50...90; Haxomum @ o A u Ry,

2) TpedyeMble TIOAAb CEUEHHSI U PANyC NHEPLUU:
N : U ef

A4, =—————ul, =
mp mp !
2-9-Ry 7. A
3)mo A, u i, nondupaem Homep npoduiist (A, iy, iy),
4) BeIYUCISIEM THOKOCTD CTEP>KHSI OTHOCUTENIBHO OCH X — X
¢ ef ,x
Ay =———, 3aT€M HaXOIUM @, ,
IX
5)  mpoBepsieM MPUHATOE CEYCHUE OTHOCUTEIILHO OCH X — X

" <R -y,
po2A

6) B ciyyae HaJOOHOCTH KOPPEKTUPYEM CEUCHUE B TY WU HHYIO CTOPOHY U
BHOBb CJIETyeT IPOBEPKA OTHOCUTEIHHO OCH X — X ;
7)  TONOOpaHHOE CEYEHUE OTHOCUTEIBHO OCH X—X TMpoBepsieM Ha

YCTOWYMBOCTb OTHOCUTENIBHO OCH Y — Y 10 (opmyie



- <R . ,
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2
fef,y | Jy _ 2'(JyO+A'C).
- ’ - - )
i, "7 V2.A 2-A
C — PacCTOSIHUE OT CEPEIUHBI CEYCHUS CTOWKH JI0 IIEHTPA TSHKECTH OJTHOTO U3
npodue.
Ecnu HepaBeHCTBO HE BBITIOJIHSIETCS, T.€. UMEET MECTO MepEHaIpsiKeHUE, TO

CJIelyeT YBEJIMYUTh HOMEP Mpoduiist Ha ofuH 1mar. [Ipu sTom npoBepka ceueHus
OTHOCUTEJILHO OCH X — X HE Tpedyercs.

T ¢, OUPENeNsieTcs o Ay =

AJIFOpl/ITM pacueTra HeHTPaJIbHO CKATOM CTOMKHU CBAPHOI'0 CCYCHHUSA .

1)  3amaemcs A =50...90; HaxoaMM BEIUUUHY @ ;

b

Puc. CeyeHue crep:kHsi.

2) ompenensieM TpeOyeMbIe MII0MAab CEYCHUS Amp = U paanyc

(D'Ry'7/c

. ¢ ef ,x .
MHEpLUH 1, = ;

3) MCHONB3yeM MPUOIMKEHHOE BEIPAKEHHUE IS PAJNyCa MHEPLUH Yepes
rabapuThl cedeHust. II0OCKOIBKY y ABYTaBpOBOIo ceueHus mpu b < h pacuerHoit ockio
Oymer ock Yy — Y ( iy <iy), T0 ncnonbsyem 3aucumocts iy, ~0,24-b. Otcrona



i [
y _ “mp P
= — —, IpHHUMad I, =1

b=—— ,
0,24 0,24
4) KOMIIOHYeM HEKOTOpbIC pa3Mepbl ceueHust. CleyeT MPUHSITh BEIUIUHY b
PABHOW IIMPHHE ITOJIOCHl YHUBEPCAIBHOM CTAIM U3 COPTAMEHTA; MUHUMAJIbHYIO

TOJIIMHY CTEHKH t,, in =06 MM, a Takke ycnosue b ~ h. HenssecTHoit ocTaercs

y

TOJIIINHA IT0JIOK ¢ ;

5) onpenensieM TOMIIMHY MOJIOK CEUYEHUs M0 TPeOyeMOoi IJI0IIa 1 BCEro
CEUYCHUS

A =2-t;-b+t,-(h—2-t); tm”—A’"p_tW'h
=2t Dty (N2t s oraom 6= )
W tw
Crnenyer npuHATH BeIMYUHY t; pPaBHOM TOJILMHE JIUCTA U3 COPTAMEHTA U HE
MeHee 6 MM. Ecim t7” <6 MM, TO 3TO 03HAYaEeT, U4TO 334AJTUCh HEYAAUHON BETMUMHON

ruOkoctu A . HeoOxoammo 3agaThcsi O0NBIINM 3HAYCHHEM THOKOCTA A 1 TOBTOPHUTH
IPOLEAYPY BBIUMUCICHHA IO 3TOTO MyHKTA.

HpH KOMIIOHOBKC CCUCHHUA CIICAYCT YUUTBIBATH PCKOMCHIALINIO!
t; =(10..25) t,;

6)  yTOYHSeM BBICOTY CEUCHHMsS CTEHKH Ny , MPUHUMAs ee PaBHOU IIHUpPUHE

MIOJIOCHl YHHUBEPCAJIBHOM CTalud W3 COpPTAaMEHTAa. BplyuciisieM reoMeTpuyecKue

!

ef,y

Iy

rapaMeTpbl CKOMIIOHOBAaHHOTO CEeUeHMs: A, Jy; l,; 3aT€EM THOKOCTH /Iy =

y o
BCIINYUHY (Dy .

IIpoBepsiem Ha yCTOMYMBOCTB:

<R, -7, . Henonanpspkenue 10mxHO ObITh He Oosee 5%;
@y A
7) B ciydae HEOOXOAMMOCTH HpPOU3BOAUTCA KOPPEKTHPOBKA pa3MEpOB

CCUCHMS U IIPOBCPKaA €TI0 HA YCTOI‘/JI‘—II/IBOCTI).

Crnenyer 3aMETUTh, UYTO TIOJYUYCHHOE PEIICHUE 3a/1aul HE SBJISCTCS
ONTHMAJIBHBIM; PE3YNbTAT 3aBUCHUT OT YAAYHOTO WJIM HEYIaYHOTO 3aJJaHUs BETUIMHBI
ruoKocTH A .

AJITOPUTM pacyeTa HEHTPAJIbHO C)KATOH CTOWKH CKBO3HOTO CEYEHMSI:

JIByXBETBEBOMU CTEP)KEHDb CKBO3HOI'O CEYEHHUS ITPOEKTUPYIOT U3 IMTPOKATHBIX
LIBEJUIEPOB WM JBYTaBPOB.



PacueToM OTHOCHTENBHO MATEPUATIBHON OCH X — X OIPENEIISIIOT CEYEHUE
MIPOKATHOT'O MPOMUIIS; OTHOCUTEIIBHO CBOOOIHOM OCH — PACCTOSIHUE MEXIY BETBIMHU
B.

ITpu N 10 1500 kH u nimuHe crepxkHs 10 7M MOKHO 33/1aThCsl THOKOCTBIO
A =60...90. JIns 6onee momHbIX cTepkHeit ¢ Harpy3koid N = 2000...3000 xH

Mo>kHO TIpuHATE A = 40...60.

Puc. CeueHue cTep:KHs.

3anaBKch ruOKOCThIO A U onpenenus 1o Heid u R, kosduiuent

MPOJIOJIBHOTO M3TH0a @, , ONIpesesseM TpedyeMble TUIOMAAb U paauyc UHEPIIUN

CeYeHUs MPOKATHOTO mpodus , T.e.
N . Ly

A = ul =
" 2'¢X'Ry'7/c " A
OmnpenenuB TpedyeMble TUIONIAAb U PAINyC UHEPIIUHU, TIOI0UpaeM 1o
COPTaMEHTY COOTBETCTBYIOIIUNA UM HOMED MPOuIIs.
[IpunsB ceuenue, MpoBepsieM €ro Ha YCTOMYHUBOCTh OTHOCUTEIBLHO OCH X — X
o ¢popmyiie

" <R -y,
o2 A0

rae Ko3QpPuuueHT ¢, onpenensercs Mo AeMCTBUTENbHON (a HE 3aJaHHOM)
THOKOCTH

/1 — gef,x
X ix ’

JIiist onipeiesieHus: pacCTOSTHUS MEX/Ty BETBSIMH (IIMPHUHBI CEYCHUS) CIICTyeT
3ajgaThcs TUOKOCThIO BeTBU A, = 20...40,

B crepxHsAX ¢ m1aHkaMu TpeOyeMoe 3HaueHHe TMOKOCTH OTHOCUTEIHHO
cBOOOIHOM ocH Y — Y

10



A= A=A,

Y paguyc UHEPLUU

Paccrosnue MCKOY BCTBAMU

b=2 iz_ 0
y A !

rae J, =J, — 10 copTaMeHTy st IpOQUIISL.

CBaprIe COCANHCHNUA. COCI[I/IHCHI/IH CO CTBIKOBBIMH IIBAMM.

HopwmasnbHble HanpsKeHUs! B CEYEHUH CTHIKOBOTO 11Ba CBAPHOTO COCTUHEHUS,
BOCIIpUHHUMAIOIIETo oceBoe ycwine N, onpenenstorcs no Gopmysie

Ow = E <Ve- RWy !
rae Ay =tyin (b =2t );
tin — MUHHMaJbHas TOJIIUHA AETAIN B COCTMHCHUM;

b — mmpuHa cedyeHus neTanu;
Ryy =Ry — pacderHoe conpoTuBieHne CTHIKOBOTO LIBA PU (H3HICCKIX

MeTomax koHTpoust mBa U R =0,85R. — mpu 00BIYHBIX METOAX KOHTPOJISL.
wy y

CBaprle COCINHCHHUA. COGI[I/IHCHI/IH C YIUVIOBbIMHM HIBAMH.

N

Puc. K onpeaeieHuI0 pacuyeTHbIX CEYEeHUM LIBA.

VTi0BbIE BB CJICAYCT paCCHUTBIBATD IIPH I[CflCTBHH HpOI[OJIBHOﬁ CHIJIBI IT1O

dhopmynam:

a) mo MeTayuty mBa (ceueHue 1-1)

T¢ = N <R Vb Ves
f= SRt Ywf e
ﬁf‘kf'sz ’

0) 1o MeTasuTy FPaHMIIbI CIIaBJICHHS (ceueHue 2-2)
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B N
ﬂz'kf 'ng

rne B¢ n f, —xo3dpduuuentsl, npuHUMaemsle no Tadn. 34* CHull 11-23-81*

7 <Rz Yz Ve

2
npu R <58 KH/CM2 , CBSI3aHbI 3aBUCUMOCTBIO [3, :1,41\/,Bf -141- p¢ +1
Vwi Y1 Vwz — KodduimenTs! ycioBuii paboTs! 1mBa, paBHele 1,0 Bo Bcex
clIyJasix, KpoMe KOHCTPYKIIUI, BO3BOJUMBIX B KIIMMaTHUeCcKuX paiionax li; Io; Il
I3, st koTopsIX ¥,s = 0,85 171 MeTana mBa ¢ HOpPMaTUBHBIM CONPOTUBJICHUEM 10

BPEMEHHOMY CONPOTUBIEHUIO R, =41 KH/ cM? u Vwz = 0,85 — 1115 Bcex Mapok
craneil. Knumatnueckre pailoHbl XapaKTEpU3YIOTCSI PACUETHON TEMIIEPATYPON:

I, — —30°C >t°>-40°C,;

Ils u np. t°>-30°C.

JU1st YIIIOBBIX LIBOB B 3JIeMEHTax U3 ctamm ¢ Ry, <29 KH/ cM? crenyer
MPUMEHSTH IEKTPO/Ibl HIIM CBAPOYHYIO MMPOBOJIOKY, COOI01ast TpeOOBAHMS
Rwi > Ry, @ mpu pyunoii ceapke R,; 211-R,,, HO He IpeBbIIATh 3HAYECHUS

R P2
Wz .
B
Br100p 271€KTpOI0B WM CBApOYHOM MTPOBOJIOKH CAEAYET BHITIOJIHATH B
cooTBeTCTBUHU ¢ TadOn. 55* CHull 11-23-81*.

Boarossbie coennaenns. CoeIMHEHUA HA 00BIYHBIX 00JITAX

Huametpsl 00b19HBIX 601TOB ['OCT 22356-70*: 12, 16, 20, 24, 30, 36, 42, 48.
Bonte! kmacca Tounoctu B u C pekoMeHnyeTcs MpUMEHSATh JIJ11 KOHCTPYKIUI

u3 cram ¢ Ry, <37,5 KH/(:M2 :

JIJ1st CTPOUTENBHBIX METAIITUYECKUX KOHCTPYKIIMM PEKOMEHTYIOTCS OOJITHI
CIEAYIOLINX KJIACCOB IPOYHOCTH:

56 (R, =21 KH/CM2 ; Ry =22,5 KH/CMZ) — U3 YIJIEPOIUCTON CTaIN
OOBIKHOBEHHOTO Ka4eCTBa;
8.8 (Rys =32 KH/CM2 ; Ry =435 KH/CM2 ) — U3 HU3KOJICTUPOBAHHOW CTaJIH;
10.9 (Rys =40 xH/cm?; Ry, =54 kH/cm?)
12.9 (R =42 KH/ cM?; He PEKOMEHIYETCS TIPUMCHATh IS ¢ -
paboThl Ha PaCTSHKCHHE )
U3 BBICOKO -

IPOYHOU CTAIH
PacueTHble YCHIIHS, BOCTIPUHUMAEMBIE OJJHIM GOITOM:
npu cpeze N, =R, -7, - A -n, -7.;
npu emstui N =R, -y, -d, - Dty
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pu pacTsokeHund Ny =Ry - Ay - 7c

rae Ry, Ryy, Ry — pacueTHbie cOnmpoTHBICHNS OXHOOOITOBBIX COCMHCHUN
Ha Cpe3, CMATHE U PACTSIKEHUE;

A, u A,, — COOTBETCTBEHHO, IUIOIIA/b CEYEHUs OOJITA U MJIOLIA(b CEUCHHUS

0o/Ta HETTO;
d, — muametp 6onTa;

7, — KO3 (ULUEHT yclIoBUl pabOThl O0ITOBOTO COEANHEHUS.
J1y1st MHOTOOOITOBOTO COSAMHEHUS TIPH Ryn <285 KH/ cM? 11 6ONTOB

KJIacca TOYHOCTH A mpu paboTe uxX Ha cpe3 uim cmsatue y, =1,0; 11t 6ontoB Kitacca
tounocTt B u C npu pabore Ha cpe3 unu cmsitue y, =0,9.

Pa3memenue 601TOB MO TOPU3OHTAIN — HA MUHHUMAJIBHBIX PACCTOSIHUSX, a 110
BEPTUKAJIM — HE MEHEE MUHUMAJIbHBIX U HE 00Jiee MAaKCUMaJIbHBIX (cM. Tali. 39
CHulla 11-23-81%*).

boaroBble coequHeHUs. COCI[HHEHI’IH Ha BbICOKOIIPOYHLBIX 0oJaTax

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

JUis QPUKIMOHHBIX COEIMHEHUIN NPUMEHSIOT BBICOKOIIPOYHBIE OOITHI U3 CTAIN
Mapku 40X «CEJIEKT».

PacuetHoe ycuine, KOTOpoe MOXKET ObITh BOCIPUHSATO KaXK10M MIOCKOCTHIO
TPEHMSI DJIEMEHTOB, CTSIHYTHIX OJJHUM BBICOKOTIPOYHBIM OO0JITOM, ONPEIEIISIETCS MO
dhopmyie:

Quy = Ron * Apn 7o

7h
rae Ry, =07 Ryyns
7h — K03(QGUUMEHT HAJe)KHOCTH, TPUHUMAEMbI B 3aBUCUMOCTH OT crioco0a

00pabOTKHN MOBEPXHOCTEH TPEHUS U KOHTPOJISI HATSKEHUS;
7p — KO3h(dULMEHTH! ycIoBUS paboThl O0JITOBOTO COEAMHEHNUS;

7p =0,8 mpu ny <5; », =0,9 mpu 5<n, <10; y, =10 pu n, >10.

TpebOyemoe koM4uecTBO OOITOB
N
n=————,
Qbh N a7V

e N, — KOIMYECTBO IIOCKOCTEN TPEHUS.

Pacuer Ha pOYHOCTH COEAMHSAEMBIX 3JIEMEHTOB, OCIA0JIEHHBIX OTBEPCTUSIMU
BO ()PUKIIMOHHOM COCIMHEHUH, BHITIOIHSIOT C YIE€TOM TOTO, YTO TIOJIOBUHA YCHIIUS,
MIPUXOAIIETOCS Ha KKl OOJIT, IepeIaHa cuiiaMu TpeHus. [Ipu 3Tom mpoBepky
OCJTa0JICHHBIX CCUCHHI BBITTOTHSIIOT IIPH CTATHYECKON HArpy3Ke 10 TIOIIaIu
ceuenus opyrro A mpu A, (#etro) > 0,85A, 1100 10 yCIOBHOM MIIOMIAIN

As =118- A, npu A, <0,85- A,

HpI/I JAUHAMHWYCCKHX HAarpy3kax — I10 Ij1omajgn CCYCHHA HETTO An .
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AJITOPUTM 0A00pa 0AJIKM U3 MPOKATHBIX ABYTABPOBBIX NPoQuie

Jlns 6anok, paboTaromux B YIPyroi 001acTy U U3ru0aeMbIX B OJHOM U3
TJIaBHBIX TJIOCKOCTEH, TpeOyeMblii MOMEHT CONPOTUBIICHUS ONPEACTSETCS 110
dhopmyie:

M
R, -7

mp

[TogoGpaHHOE 110 COPTAMEHTY CEUEHUE MPOBEPSIIOT HA IPOYHOCTh OT ACUCTBUS
KacaTeJbHbIX HalpshKEeHUM 1o popmyiie:

Quax *S
— max
T= 0 <R, -7,
) w
rae S — CTaTUYCCKUI MOMEHT CIIBUTAEMOM YaCcTU CCUCHMUS,

R, =0.58R, — pacueTHOE CONPOTUBIIEHHUE CTANH CPE3Y;

J — MOMEHT HHepIHu ceueHusl.

J1is TpOKATHBIX pa3pe3HbIX 0ajJoK, HECYIINX CTaTUYECKYIO Harpy3Ky U
00EeCIIEUYEeHHBIX OT MOTEePHU OOIIeH YCTOWIMBOCTH, pa3peliaeTcs NCIOoIb30BaTh
YOPYTo-TIaCTHYECKYI0 paboTy ctanu. [Ipu n3rnbe B 0AHON U3 TTIABHBIX TUIOCKOCTEH
unpu 7 <0.9-R, TpeOyemblit MOMEHT CONIPOTUBIICHHUS OIpenesieTcs mo popmye

M
"¢ R, -y, ’
rjae C, — KoopPUIMeHT, yIUTHIBAIOUTNIN pa3BUTHE TUIACTHUECKUX edhopmaruit
M0 CEYCHHUIO.
[lepBonauanbHO mpuHUMaeTcs C, =11, a 3aTem 5To 3HaUEHUE YTOUHSETCS B
3aBUCHUMOCTH OT OTHOIIECHUS IO CEUEHUs NMOJIKU A, K IIJIOLIA 1 CEYEHUs

CTEHKHU A, .

Af

[Tpu —=0.25 c, =119;
A,
Af

[Tpu —=05 c, =112;
A,
Af

[Tpu —=1 c, =107.
A,

[Ipu paBHOMEpPHO pacnpeeNeHHON Harpy3Ke OTHOCUTENbHBIN MPOTrud Oaku

npoBepsieTcs mo Gpopmysie
H 3
i: 5 q g[f}_
| 384 E-J I

AJiroput™M noadopa 0ajJKku B BHJe CBAPHOI0 JIBYTABPA C PABHBIMHU MOJKAMH
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Jlyist cedenus paccMaTpuBaeMoro tuma 6anku (puc. 60) peKoMeHIyeTcs
MIPUMEHSATH CTAaHJAPTHBIE pa3Mephl IIMPHUHBI BbITyckaeMbIx JuctoB: 500, 510, 600,

650, 670, 700, 710, 750, 800, 850, 900, 950, 1000, 1100, 1250, 1400, 1420, 1500 MM,

nanee kpatHo 100 mm. B cBsA3M ¢ 3TUM HEOOSA3aTEIbHO NPUHUMATh BBICOTY CEUCHUS

6anku kpatHoit 100 mm.

]_IJ'ISI Pa3pC3HBIX 0aJok OPHUCHTHPOBOYHO MOKHO IIPUHUMATDH BCIIMIHNHY

h 1 1
OTHOIICHUS BBICOTHI CCUCHHUA K AJIMHC 6aJIKI/I B HpGI[GJIaX T = 10 E
b
A A .._‘}‘
XV
X X
— o e e s B s — sq')
Ad A
| [
=

Puc. Ceyenue cBapHOi 0a/IKu.

Pexomenayemblie TOUHBI CTEHOK 0AJIOK

h, m t,, MM
0,5 6...8
1,0 8...10
1,5 10...12
2,0 12...14

1) TpeGyemblii MOMEHT CONPOTUBIICHUS
M

R, -7

mp

15



1 1
2) IpenBapuTebHO Ha3HAYACTCS BhICOTA ceueHus Oanku h=| —.. [l u
10 13
TOJIIIMHA CTCHKH [, 1o Tadmume 2.
3) OnTumarnbHasi BbICOTa ceueHus o Gopmyie:

h =115 W,
onm — " '\ tW !

4) MuHuMallbHAsI BBICOTA CEUYECHHUSI 110 (hOpMyJIE:

h :iRV'I 119
"™ 24 E |f| q

5) IlpenBaputenbHO Ha3HAYAETCA TOJIIIMHA NOJIOK t, . OpUEHTUPOBOUYHO

MOKHO IIPUHATD!:

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

6) IIpuanmaetcst BeicoTa cedeHus Oanku h, ¢ yaeTtoM Nonr, Nmin , t, #

PEKOMEHTYEMBIX pa3MEpPOB JIMCTOB.
7) Tpebyemblii MOMEHT HHEPIIUH:

J=Wh

mp mp'E’

8) TpeOyemblii MOMEHT UHEPITUH TTOJIOK:
h 2
Jiw =21, -b-(l) =J —-J,
m, 2 mp

t -h
rne h =h-t.; J, = B ; h,=h-2-t..

9) Omnpenensercst Tpedyemast MUPUHA TOJIKH
J, —1J i
b= E W 3 )
2 t, h,
1

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

Ecnu monmydenHast BeimurHa «Dy» Oka)XeTcsl BHE YKa3aHHbBIX TPEIEIOB, TO HAJIO
MU3MEHHUTH TOJIIMHY MOJKU {, ¥ BEpHYTBCS K IIYHKTY 8.

10) PexoMeH1yeTCsl IMPUHY MOJIKKM IPUHUMATh B COOTBETCTBUU C PSIIOM
pPa3MePOB MOJIOC YHUBEPCATIBHOW CTAJIH.
11) IIpoBepsieTcs mKpUHa MOJIKH, UCXOJIS U3 €€ MECTHOU YCTOMYMBOCTH

b, <0.5 E,
t, IR,
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12) IlpoBepsieTcs HE0OXOUMOCTh TOCTAHOBKU MPOJOJIBHBIX pedep KECTKOCTH

t >hef O
" 55\E

rnae szl\\;ls R, -7,

[TepenanpspkeHre He JOMYCKAETCs, a HeOHAPSKEHNE PEKOMEHTyeTCs
MOJTy4aTh TAKUM, YTOOBI O = (0,95. ) .].,O)Ry.

AJITOPUTM OTmpe/ie/IeHUsl Hecyleid ClnocOOHOCTH HEHTPAJIBHO CKATOM
CTOMKM:

HGCYH_[aH CIIOCOOHOCTD HCHTPAJIBHO CXKATOI'O CTCPIKHA OIIPECACIIACTCA 110 Q)opMynaM:

Nxzwx-z.A.Ry.j/C;

Ny:¢y.2.A.Ry.7/C

" NPpUHUMACTCS MCHbIIIAs U3 HUX.

BhluncisieM reoMeTpruecKue xapakrepucTuky sagantoro ceuenns (A J, ;5 1,, J vy Iy):
Ecmmn Iy < l,, TO pac4eTHOH OChIO SABJIAETCSA OCh Y — Y, OTHOCUTEIBHO KOTOPOil THOKOCTh
Oyzaet Gomblie, a KOOPPUIUEHT MPOIOTLHOTO U3ru0a MEHbIIIE ((Dy <@y).

Onpenensiem rubkocts A, ;@

Brrunciasem HECYLIYIO CIIOCOOHOCTH LHEHTPAJIBHO CXKATOTO CTCPIKHS.
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