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[TPEOAWUCJ/IOBHUE

B npoMblLiIeHHOCTH cOOpHOro KeJje3obetoHa OCHOBHA
Macca IPOAYKIIMK BLIMyCKaeTcs B8 (popMax Win Ha NOALO-
HaX, eC/JH MpeaycMaTpuBaeTrcs HeMelJeHHOoe pacmnanayOJin-
BAaHHE H3IEeJHH.

GopMmel ¢ 6opramMu U 6e3 O0pTOB (NMOAAOHDBI) ABJAIOTCS
HanOoJee MAacCOBBEIM TEeXHOJOTHYECKUM O00pYyIAOBaHUEM.
Koauuyectso (opM MO BCEM MNPEANPHATHAM HCUUCIAAETCS
COTHSIMH ThICsI4, @ Ha HUX H3TOTOBJEHHE pacXxoayercs
10 950—70% cranu, wupymeid Ha o6opymoBaHHE 3a-
BOJOB KeJe300eTOHHBIX H3AeJUd W KOHCTPpyKuuH. Co-
OTBETCTBEHHO BEJHKH U KamnuTaJdbHBIE 3arTpaThl Ha Qop-
Mbl, NpeBHIIIae OObLIYHO IIOJIOBHHY CTOUMOCTH 000pY-
roBaHud (GOPMOBOUHBIX UEXOB, BO MHOTHX CJAVUYasAX BMECTE
C IpOMapoYHBIMH KaMepaMH.

HyXHO OTMEeTUTh TakXke, 4YTO KAYeCTBO XKese300eTOH-
HBIX H3J1eJHH IO TEOMETPHUECKHUM pasMepaM 3aBUCHT B OC-
HOBHOM OT KECTKOCTH INOAACHOB M OOPTOB, a TaK¥Ke KOH-
CTPYKUHH CONpPSIXKeHWH OCHOBHBIX 3jeMeHToB ¢opMm. He
MeHee BaxHO H TO, 4YTO pacyeTHad BeJIHUYHHA NpeaBapu-
TeJILHOI'O HAHPSAXKEHHs B apMarype HU3LeJHH MOXKeT ObITh
ofecredeHa TOJMbBKO B AOCTATOYHO KeCTKHX ¢opmax. Bcee
3TO CBHIETEJBLCTBYET O HEOOXOIUMOCTH 0CO0Oro BHUMAaHUA
K KOHCTPYUDPOBAHHIO U pacuety (OpM.

[IpoexktupoBanuem ¢GopM 3aHuMaercss 60JblIOE YHUCJO
IPOGKTHBIX HHCTHTYTOB, KOHCTPYKTODPCKHUX MU TIPOEKTHBIX
O010p0o, NPOEKTHBIE IPYINBl TPECTOB, 3aBOAOB H T. M., HO 1O
3TOMY BOINPOCY HMeeTCsi JIMWIb <«VIHCTPYKUHUS NO TPOEKTH-
POBAHHIO H 3KCIJIyaTaUHHU.(POpPM HJd HU3TOTOBJIEHUST cOOP-
HBIX KeJe300E€TOHHBIX KOHCTPpYKUud»  (I'occrpoimsnmar,
1960), paspabGorannas HUHM)KDB coBmecTHO ¢ ApyrumMu op-
raHu3alugaMH, KoTopas paccMaTpPUBaeT TOJAbBKO OOIIHe BOI-
pochl MPOGKTHPOBAHUA (popM. B HeH, B YaCTHOCTH, He Hall-
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W OTpaXKeHuUs pacueT M KOHCTpyHpoBaHue (POpM AJsi U3-
JeAHH ¢ NPpeABapUTeJbHO HaNpsAXKeHHOH apMaTypou, XoTd
5TH BONPOCH B CBSI3H ¢ OBICTDBIM pa3BUTHEM TpeaABapH-
TeJbHO HANpSIKEHHOTO Kese3o00eToHa mpHoOperaoT ocoboe
snayenue. Buinymenuoie HHI1)Kb neckonbko panee «Yka-
3aHHUS N0 YCHJIEHHIO CTAJbHBIX MOAJOHOB HPU H3TOTOBJECHHH
MpeaBapUTeJbHO HANPSIKEHHbIX XKeae300eTOHHbIX H3LeJUil»
(l'occTporinspat, 1959) paccmarpuBaioT cnelnuanbHble BOII-
pOCHI, CBSI3AHHbIE HEMOCPEACTBEHHO ¢ MPHCIOCOOJCHHEM 3K-
CIIJIYATUPYEMBIX Ha 3aBOAaX (POpPM AJA BhIIyCcKa U3LAEJHU C
IpeIBAPUTEJNBHO HaMPAXKEHHOH apMmaTypoud U, e€CTeCTBEH-
HO, He MOryT CJYXKHUTb NocoOHeM [IJsd MPOEKTHPOBAHMUS
bopM.

Hacrosuias MHCTPYKUHSA MpU3BaHa BOCIIOJHHUTL HMeEIO-
niuucsa mpobden M JgaTh MPOSKTHPOBHIMKAM MarepHas, MO-
3BOJISIOIIHH BLIOUDATD B Ka)X/IOM KOHKDPETHOM cJjaydae Hau-
CoJiee pallMOHAJBLHBLIA THN (POPMEI K NIPOU3BOAUTL JOCTATOY-
HO TOYHBIH pacyet. llosb3oBaHne HHCTPYKLUEH rapaHTH-
pyer oT pa3pabGoTku Hopm, umewlux OOJBIIOH 3amac Mo
JKeCTKOCTH; B TO Ke BpeMsl (POPMBbI, pacCuHTaHHBIE O HUH-
CTPYKIIUH, OYAYT BCEraa yAOBJAETBOPATH YCJAOBHAM 3KCIJIY-
aTaluy.

HMucrtpykuus cocrour u3 13 rvaB, B KOTOPBIX paccMmar-
pPHBAlOTCSI 'KOHCTPYKTHBHBIE CXEMBl (OpPM A H3AENHH C
npeaBapHTEJIbHO HANPSAXKEHHONH apMaTypoH, NpUBeLeHLl OC-
HOBHbIé pacCueTHble ITOJIOXKEHUS H MeTOJAHKAa pacuera ¢popM
pa3jquuyHbiX THNOB. OTHeJqbHO AAaHBE YKAa3aHHS II0 pacuery
OOLIUBKH noaaoHa, 60pToB GOPMBI H HEKOTODble CBeIeHUs
0 JUHAMHYECKOMY pacuery (GopMbl. B mpHI0XKEHHSIX CO-
JEePXKUTCA BCIIOMOraTeJbHBIH IJ51 pacyera MaTepHad B BU-
ae tabuauy, rpaduKoOB M HOMOTPAMM, NPHMEpHl pacuera H
yKaszaHHus o BbBIOOPY THna (HPOPMBL.

HMuctpykuug paspabGotana B IeHTpaJbHOH Jiaboparo-
PUH 33BOACKOM TEeXHOJIOPHH TIpeIBapUTEJNbHO HAaMPSXKEH-
Horo xejnesoberona HUMJ)KD (pykoBomgurenn saGopaTopuu
A-p TeXH. HayK., npod. B. B. MuxaiaoB) Kani. TexH. HayK
I'' C. MurHuKOM.

Bce 3aMeuyanuda mo CoAep:xKAHUIO HHCTPYKUUH Npockba
HanpaBasaTb mo azpecy: Mocksa, )K-389 2-1 HMHCTHTYT-

ckas O.
Jlupexrop HHUW 6Gerona u kenezofGeroHa

B. B. MAKAPHUULB



OCHOBHDbBIE OBO3HAYEHMHUA
Harpysku B cHIH

N —— cusia HaTSKeHHS apMaTypHl H3/1eJIH;
g — CIJIOIHAsI paBHOMepHAasi Harpy3ka oT cOOCTBEHHOro Beca ¢op-
MEi;
P — TO Xe, OT Beca CBeXeyJ0xKeHHOH 6eTOHHOH CMECH;
g — 10 Xe, cymMmmapuada (g=g-p);
i — TO Xe, yYuTbiBaeMas MPH pacuere OOLINBKY,

p— GOKOBOe jaBJieHHe OT BUOpHpyeMOH GeTOHHOH CMeCH H IpHIPY-
30YHOrO (IITaMIOYIOMEro, NPECCYKLIero) yCcTpoHcTBa;

p1— UHTEHCUBHOCTL OOKCBOrO JaBJIEHUSI HA ypoBHe Bepxa 60pTa;

P2 — TO XK€, Ha YpOBHEe HH3a OopTa;

Q-— naBJieHHe HA €AVHHNY IUIOMAAH OT HPHTPY30UHOro (IITaMIIylo-
EI'0, IPEeCcCyIoIlero) yCcTpoicTBa;

P — cuna npeaBapuTeNbHOTO HalpaXeHus (GOPMBL;

P; — ycunue, BO3HHKAIOHIee B CTePXKHAX (TArax) NpeaABapHTeNbHO HA-
NPSIKEHHOH (GOPMBI IPH NPHAOKEHHUH CUJALI HATAXKEHUS apMa-
1yphl H3JleJHA U CIVIOLIHOY pPaBHOMEpHOH Harpy3KH OT BecCa
CBEXKeVyJa0KeHHOH OeTOHHOH CMecCH.

[eoMeTpHYSCKHE XAPAKTEPHCTHKHM

b — mupuHa (QpOPMBLI;

[ — pniuHa HOpPMEI;

@ — PACCTOSIHHE MeXy ONopaMH 10 JAJHHE;

¢ — JIJIHa KOHCOJIY;

£ — OTHOIIEHHE [JHUHB KOHCOJNIH K PAaCCTOSHHIO MEXIy OHOpamu

(=3

h — BbIcOTa 60pTa;
§ — ToJlLHHa OOLIUBKH MOANOHA;

b, — pasMmep silYeHKH OOMIHBKH IO IDHPHHE MOAJNO0HA;

a, — TO Xe, 10 AJIHHE,;

F— npuBeneHHas IJoaak MONepeyHoro ceyeHus QopMH;
J — NpuBeLeHHHH MOMEHT HHEeDIUH CeYeHuSs;
r— pajuyc HHEePLUHU CEYECHHS;

F,— NJ0WafAb CTEPXHER WU TAT, CO3NAIIUX NpeABapPHTEJIbHOE Ha-
npsaxkenne GoOpMBL WM Pas3TPyKalomHX ee OT H3rHGaWILEro
MOMEHTA;

e,— PaccTosiHHe HEHTPaJbHOH TJIOCKOCTH GOPMBI N0 BEpXHEH IpaHH

oOMIMBKH NOAJO0HA;
€ — 3KCHEHTPHLHUTET NPHJAOKEHHA CHJLI HaTAXeHHSA apMaTypel H3-
A€JHsT OTHOCHTENbHO HEHTPAJbHOH NJIOCKOCTH (hOPMBI;
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' — paccrosiHue HeHTpaJbHOH IJIOCKOCTH [0 LEHTPa TAXKECTH cTep-

JKHEH HJIH TAr, CO3JaollUX NpeaBapuTeabHOe HaNpsxeHue Gop-
MEl HJH pasrpyKawumnx ee oT H3rubaloliero MOMEHTA,

e — BeJIHUMHA CMELIeHHS OCH LUapHHPOB BHH3 (BREPX) OTHOCHTEb-
HO HEHTpPaJdbHOM IJIOCKOCTH B (OpMe ¢ KavawiluMHUCA yrnopa-
MH HJIM HEHTPaJbHOH IJIOCKOCTH BBEpX OTHOCHTENBHO OCH Ha-
NpAXKEHHOH apMartyphbl, Kortopas obecrneyuBaeT TMOJHYIO pas-
IPY3Ky OT uarubawuiero MOMeHTa;

Fa— niomagb NpeaBapuTenbHO HAIPAMKEHHOH apMaTyphl H3HeNHs;

[ — pacCTOnHME OCH HaNpsXKEeHHOH apMartypsl J0 paboueil MOBepX-

HOCTH MOJJOHA.

XapaKTepHCTHKH MAaTepHaJoB

R — pacuetHoe CONPOTHBJEHHE CTaIi;

RY— gHopMaTHBHOE CONPOTHBJEHHEe CTaJH CTepXHef (TAr), cosgaro-
HINX IpeABapUTesbHOe HanpaxKeHne (popMbl,

E — Moayab yIOpyroct Marepuana Qopmsl;

G — MOnoyJb CABHTA;

Ey — moayap ynpyrocta apMaryphl;

Ey— MOnyap ynpyroctu CTepzKHel HAH THr, CO34aoIux IpenBapH-
TEeJIbHOC Halpgxenue QOpMbl HJIH pasrpyxaloulux ee OT H3rH-
0AmIero MOMEHTa;

Y — 00beMHBLIH BeC 6eTOHa

Hanpsxkenun u gedopmalus

Op— IIOTEPYH HANPAKEHHST B apMarype H3Je/ U, BHI3HIBaeMHle jge-
(hopManuer GopMEHl;
|o,] — nonyckaemas BenMuHHA 3THX NOTEPD;
C,— NOTCPH HANPAXKEHUA B apMartype usfeausa 3a CHer YAJIHHEHHSA
TATH B POpMe ¢ KavawUUMUcs ynopami;

¢, — TO XK€, 3@ cueT CKatus (GOpMbHl H CONYTCTBYIOILEIO €My IOBO-
poTa yrnopa,

0, — HAOpAKeHHEe B TAre (POPMBI ¢ KAYalOIUMHCA YIOpaMH,

Oc— CKHMalollee HanpsixkeHHe Ha YPOBHe CPeIMHHOH NJOCKOCTH O6-
IIHBKH, |

y — pedopManus dopMmel (3jeMeHTa (QPOPMEI) OT pacueTHHIX Harpy-
30K;

|y] — nonyckaemult mporud $opMsl,

|ygl — nonyckaembiyi BHIruG ¢hOpMBL;

[}’1]—— ﬂoﬂycxaeMHﬁ nporud OOIIHBKY;
[}']——Jmnycxaemaﬁ nedopmanusa Gopra $HoOpMHL.

Pa3MepHOCTD

Cuna—B Ke.

Hanpsikenue — B K2fcm?
JlyHefdHnsle pa3Mmepbl — B CAM.
[Tnomaap — B C#2




I. HASBHAYEHHE N OBJIACTb NPUMEHEHHH

1. MucTpykuusg pazpaboTraHa NPUMEHHTENbHO K pacye-
Ty ¢GopM M TNMOAAOHOB', Ha KOTOpHIEe depenaercsa cHjaa Ha-
TS2KEeHHST apMaTtypbl. E10 MOXKHO [MOJb30BaThCsd TaKXKe IIPH
NMPOEKTHPOBAHUU (DOPM AJST H3AeJHH ¢ OOBIUYHOH HeHanpsd-
AKE€HHOH apMaTypoH, NPHHUMAS CUJY HaTsKeHUs ITOH ap-
MaTypbl pPaBHOU HYJIO.

2. MHcTpyKuMs pacmnpocTpaHsieTcsl Ha (POpPMBI, TIpHMe-
HAEeMble TIPH PAa3JHUUHBIX TEeXHOJIOTHUYECKUX (CXeMaX IMPOH3-
poacrBa. Ilo HHCTPYKUUH paCCUUTHIBAIOTCA NEPEHOCHBIE
¢bopMBI, IKCOJAYATUPYEMble Ha TOTOUYHO-ArperaTHbIX 3aBO-
nax, (opMbl- U NOAHOHBI-BATOHETKH, lIepeMellaeMble 110 KOH-
BerepaMm, U CTalHOHApPHble (POPMBI, CayXKalllie IIPU CTEH-
IOBOM M3TOTOBJIEHHH JAJHHHOMEPHBIX H3IeNUi.

3. MHcTpyKuneir MOXKHO NOJb30BAaTbCSI TIPH  pacuere
dbopM IJis U3XENUHA PA3JHAUYHBIX PasMepPOB U CeueHUH, Kak-
TO: MJAOCKHX U PeOPUCTBHIX IVIUT W MaHeJeli NepeKpbITHH
(MOKpBLITHH ), CTEHOBLIX TlaHesed, 6aJnsok u depm™m, puresed,
OIOD pAas3HoOro HasHaueHuss H T. A. OCHOBHBle IOJO0XKEHUS
Mo pacyeTy, coaepixKalgecs B HHCTPYKLUHH, MOryT ObITh
HCIOJb30BAHbl MTPH MNPOEKTHPOBAHMH GODPM JJs1 H3ITEJHH
ClelyasbHOro HaszHaueHus (tpy0, TIOOHHIOB M T. I.).

4. B UHCTDYKUMHM OaHbl  PEeKOMEHTaUHMH 1o pacuery
GopM IJd HU3AeNUH C ABYXOCHOH TNpelBapuTeJbHO Hamnps-
XKENHOM apMaTypod (NJAWTbl NepeKpbiTHH, AOPOXKHHBIE H
a’3pOJIPOMHbIE TJIHTBlI U T. I.); UWHPOKHE NOAJOHBI B TAKUX
¢opmax umerwT cnenuduueckrue oco6EHHOCTH pacuera.

0. VHCTPYKLHS conepxKUT yKaszaHusa no obuemy nedop-
MaUHOHHOMY pacuetry (GopM, OTAEJbHO pacueTy OOIIHBKH

! TlonnoHBl Kak £aMOCTOSITeNbHbIe KOHCTPYKUHH NPHMEHSIOTCH NPH
dopmoBaHUH U3NEIUH C HEMEJJEHHLIM pacnanyO6jguBaHueM. B HHCTPYKIIHH
HOAAOHRE!, paccMatpuBaeMbie Kax (popMel 0e3 GOpTOB, YIIOMHHAKTCA 0C0060
TOJILKO NpPH HdJIHYHH CIIEUHaNbHBIX K HUM TpeOGOBaHHUHK.

?
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menAoHa W OOpTOB, a TakKXe HeKOTOpbie CBOIeHHs IO IHU-
HaMHUecKOMy pacueTy. B Hell He npuBeleHbl GaHHble [0
pacyeTy OT/AeJbHbIX KOHCTPYKTHBHBIX 3JieMeHTOB (0aJioK
Kapkaca noanoHa, pebep »XeCTKOCTH, YyIODPOB, NOLbEMHBIX
ck00, PHKCATOPOB U T. J1.), KOTOPBIH BHINOJHAETCSA KaK O
OOGLIYHBIX CTAJbHBIX KOHCTPYKUUH B COOTBETCTBHH C IJaBOU
CHull 11-B.3-62. «Crtanbuble KOHCTPYKUHU. HopMmbl mpoek-
THPOBAHHUSD.

6. Ilpu mnpoekTupoBaHUM THO GOPMHBI  AJsi NpelBapH-
TeJIbHO HAMPAKEHMBIX H3IEJHH yCTaHABJAWBAETCS TEXHOJIO-
THYECKHUMH OCOOEHHOCTSMH TIPOH3BOJACTBA H BEJHUYHHOH CH-
JBl HaTsxKeHUs1 apmarypbl. Hexkoropole cooOpaxeHus 1o

-BbIOOPY TuUNa (HOPMBI NPUBEAEHB B MPHJAOKEHHH 9.

II. KOHCTPYKTUBHDBIE CXEMblI $0PM

7. OCHOBHBIMH 3JIeMeHTaMH (OpMbI SBJASAIOTCS NOAJAOH
u 6opTa (npoxoJsbHbie H TopuoBbie). Iloanon npeacrasaser
coboii pabouyw IJIOLIZAKYy, HAa KOTOPOH HPOH3BOIHTCH
bopMOBaHEHe H3aeaul. OH COCTOUT H3 HeCcyHlero Kapka-
ca, OOBIYHO CBApHUBAEMOro H3 NPOKATHBLIX mpoduJied, u o6-

IIWBKH M3 JIMCTOBOH CTaJu ToJiinuHOu 4—10 mm.
B 33BHCHMOCTH OT INONEPEYHOro Ce4YeHHA H3AEJHS 00-

HINBKa ObIBaeT MJIOCKOH HJH HMeeT CJAOXKHOe OuepTaHHe;
B IIOCJEAHEM CJyyae ee PEKOMeHAYeTCs HU3rOTaBJIMBATh H3
THYTOH JIUCTOBOM CTaJH.

8. bopra of6ecneunBalT TpebyeMbie TeOMETpPHUeCKHE
pasMephl u3jelus B NjaaHe H no Bbicore. OHH NPUHUMAIOT-
Csl U3 MPOKATHBIX Npodu/aelr (UIBEJJODPOB H YIOJKOB) TIDH
HeOOJIbILIOH BBICOTE M3AEJAHS HJAH H3rOTABJIHBAIOTCS CBap-
HBIMH U3 BEPTHUKaAJbHON CTEHKW M TOPH3OHTAJbHBIX pebep;
pEKOMEeHAYIOTCsE 60opTa M3 THYTOH JHUCTOBOM <TaJH. boprta
KPemsiTCs K IOJJIOHY XeCTKO (cBapkKoH, OoaramMu) wJu Ha
irapHupax. Tun coenuHeHUs 3aBUCHT OT TEXHOJIOTHH H3-
TOTORJIEHUSI H3IEJUS U er0 KOHMDUrypaluH.

9. ®opma ocHamaercs ckoGaMH AJs TOABEMa HIH KO-
JeCaMH AJisl nepeNBHKEHUS 110 pesabcaM, 3aMKaMHu, 3anupa-
IOIMMH ©0opTa, CchneuvalnabHbIMU ycTpoHcTBaMu (Oydepamy,
yOopaMu H T. dl.), CAYXKAWHMH A5 PUKCAUHH (POPMBI Ha
-paboYHX MecTax ¥ B KaMmepe NIpONapHBaHHUS.

B dopmax aas npenaBapuTeNbHO HANPAXKEHHBIX H3AEJUM
JOTIOJIHUTEJNBHO CTABATCH YHODPHLI WJIM WITHIPU!, HA KOTOPHIX
3aKpelnysieTcss HamnpsAXKeHHas apMarypa.

I Huxke B TeKcTe noj YNopaMu INOHHMAIOTCH KaK COGCTBEHHO ymo-
pLl, TaK H HITHIPH.
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10. Onopbl moaBUXKHBIX (HOpM (NOABLEMHbIe CKOOBI, K@-
jJeca, CTOHKH) OObI4HO CMelleHbl K cepefuHe. B 3THX xke
MEeCcTaxX pacnojaralpTcsi mOAKJAAKH, NpHMeHsieMble IIpH
mrabesdpoBanud (GOpM B LieXe H Kamepe NpOonapHBaHHA.
PexoMenayeTcsl Omophbl pacmnoJaraTb Ha TaKOM pPacCTOSHHH
OT TOPLOB, UTOOBLI OTHOLIEHHEe IJIMHBI KOHCOJIM K Daccrod-
HHIO MeXAy omopaMu Oblio B npegenax ¢==0,35 <+ 04.

11. g H3rOTOBJAEHHS IIpedBAPUTEJbHO HANPSAKEHHBIX
XKene300eTOHHBIX H3AeNUl pa3paboradbpl (POPMBI CJAEGAYIO-
HIMX KOHCTPYKUIHUH:

A — ofprypgoro THUINA;

b — npenBapuTe/ibHO HANPAXKEHHBIE:

C TOPH30OHTAJBLHBIM NPH (QPOPMOBAHHH MNOJIOHOM;

¢ TIPOTHYTHBIM npu (POPMOBAHHU MOALOHOM,

B — ¢ kKavawluMHucsl ynopaMH, pasrpyXeHHbie OT H3-
rubamuero MOMEHTA:

CO3laBaeMoON0 CHJION HATSXKEHHS apMaTyphl H3IeJius;

CO3aBaeMOr0 CHJIOH HATAKEHHSA apMaTypbl H3AEJNHSA H
PACYETHOH BEPTHKAJBHOH HATPY3KOH — IOJIHOCTHIO pasrpy-

’KeHHBIE;
[ —c nomoOpaHHBIM MOJOXKEHHeM HEHTPaJbHOH TIJ10-

CKOCTH:
bOpMBI ¢ HEUTPaJbHOHW MJOCKOCTBIO, COBMEINEHHOH C

OCblI0 HaNpPsAXKEHHOH apMaryphl;

DOPMBI, MOJHOCTBIO pPasrpyXKeHHble OT H3rubaroulero
MOMEHTAa 34 CYeT CMelleHHsT HeHMTpaJbHOH TJIOCKOCTH OTHO-
CAUTEJBHO OCH HaNpPAXKEHHOH apMaTypbhi;

Il — BoirnbaeMble NMPH HATSXKEHUH apMaTtypnl (B CBS3H
C pacnoJioXeHHEeM HeUTPaJbHOH NMJIOCKOCTH BHIIIE OCH Ha-
NMPSAXXKEHHOH apMaTypHl);

E — crannoHapHble GOpMBI A H3rOTOBJAEHHSA HJHHHO-
MEPHBIX H3JEeJHN:

pasrpyskeHHnsle OT U3rubaiouero MOMEHTA, CO371aBaeMo-
ro CHJOM HaTAXKeHHs apMmaTypbl, 3a CUET BEPTUKAJbHOH
HarpysKu;

pasrpyxeHHble OT H3THOAWOIIEr0 MOMEHTA, CO31aBaeMo-
rO CHJIOH HaTAMXKEHUS apMaTtypbl H3JeJHsl, ¢ TOMOIIbIO CIIe-
IHAJAbHBIX YCTPOMCTB (lIpeABapUTEeNbHO HalPAKEHHBIX
CTepXKHEH (TAr) MJAH KayawIUXCsi YIOPOB);

C HEHTpPaJbHOH MJOCKOCTBIO, COBMEIEHHOH C OChbK Ha-
NPSKEeHHOH apMaTtypsil;

! Takne ¢opMHI 110 pacyeTHOH CXeMe He OTJHYAlOTCH OT COOTBETCT-
BYIOIIHX NOABHMHLIX QOPM H HEKE OTAEJbHO He. pacCMaTPUBAIOTCH.



JK — dopmbl ¢ OTHeNsIeMBIMH 3J€MeHTaMH, IpHMEeHS-
eMble NpPH U3MOTOBJEHUH PEOPHCTHIX H3JEeJ/HH:
GOpMBI C ONYCKHLIMH KECCOHAMH;

GOpPMBEI C OTHeJIgeMbIM TIOJAJAOHOM;
GopMBI €O CKOJB3AUHIHMH  KJIHHbSIMU-BKJAAbIIIaMH

H T H.

———t

(e

Puc 1. ®opma ob6nynoro THula

I — nonnou; 2 — nmponoawHbli GopT, I3 — TopuoBHii G6opr, 4 — ckoba WapHH]pA,
5 — npoywiuHa, 6 — noawvemHass ckofa, 7 — ynop, 8 — 3aMOK

12. ®opMbl OOBIYHOrO THNA KOHCTPYKTHBHO HE OTJAWYa-
I0TCA OT (POpM, NPUMEHSIeMbIX TIPH H3TOTOBJIEHHU H3JeJUH

¢ OOBIYHOH, HeHanpsiKeHHoH apmatypo# (puc. 1). OHu Ha-
XOOSAT MPHMEHEHHE IIpH CPaBHUTEJbHO HeOOJIbLIOH CHJIe Ha-

10



TSAIKEHHS apMaTyphl, IpPH KOTOPOH 3a CuYeT HEKOTOpPOro
YBEJIUYEHHUS BBICOTH NMOAAOHA HJAH KOJHUECTBA MPOAOJBHBIX
0aJlOK B HeM MOXHO ofecneuuTh MaJblid nporud GopMel
[NPH NPUJNOXKEHUH PaCueTHBIX Harpysox.

13 B mpenBapuresbHO Hanpskenuos ¢opme (puc. 2)
32 CUeT HaTsKEeHHs CTepXXHeld (TAr), pacmnoJjaraeMbiX B
HHXKHEH 4YacTH CedyeHHUsa MOAJOoHa, (co3Jaercad BBITHO, mora-

Puc 2 Ilognon npeaBapuTeJbHO Ha-
NpsaxKeHHoOH ¢opMbl (6opTa yCJOBHO
He IOna3aHbl)

| — OOANROH, 2 — HalpaXKEHHBLIK CTepKEHb,
3 — ynop

[HaeMBH# IpH HATSAXKEHHU apMaTypbl H3JeJNHUS U NPUIOXKE-
HUHU BePTHKaJbHOH HATPY3KH OT Beca CBEXKeyJOXKEHHOH Oe-
TOHHOA cMecu B pesyabrare opmoBaHHe H3AEJAHA INIPOU3I-
BOAUTCS HJIM Ha TOPHU3OHTAJNIBHOH pabouell ITOBEPXHOCTH
MOJ0HA HJM Ha IMOBEPXHOCTH, MPOTHYTOH B Mpejesax, Ko-
TOPble JONYCKAKTCS HACTOAUIEH HHCTPYKUUEHd (CM. II. 25).
KOHCTPYKIHS MPeABAPUTENBHO HaANPSXKEHHOH (HOPMBI He
3aBUCHUT OT BHAa pabouey TMOBEPXHOCTH NOAMLOHA NpU Hop-
MOBAHHH, TOJBKO BO BTOPOM (CJydde <CHJIA HATAXKEHHA
CTEPXKHeHd (TAr) MeHblle.

14. ITpn npoeKTHPOBAHHH IIPeJBAPHUTENbHO HANPIKEH-
HOH (OpMBI HEOOXOAMMO CTPEeMHTbCS K GOJbIIEeH BHICOTE
CeUeHHUsi MOAMOHA (HACKOJBKO 3TO AONYCTHMO MO TEXHOJO-
FMYECKHM COOOpaKeHHsIM), TaK Kak MPH 3TOM 3JEMEHTHI,
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CO3Halollide B Hell HauaJbHBLIH BBITHO, MOXXHO pacrnoJararthb
Ha OTHOCHTEJbHO OOJbLUIOM pPacCTOAHHUA OT HEHTPaJbHOH
IJIOCKOCTH, U CHJIA, C KOTOPOH HYKHO HATATHBATL CTEPIKHU
(TsATH), yMeHbluiaeTcsa sKeaaTeNbHO MJOUIALb 3THX 3JeMel-
TOB IPHHHMAThb BO3MOKHO OOJblUEH, YTO yMEHbIIAeT he-

dopmanuo GOPMBI NPUH NPUJNOKEHHH PACYETHOH HArpyskKu

Puc 3 Tlopnounl dhopmbl ¢ KauawiUMHACH yrnopamMu (Gopra YCAOB-

HO He IOKa3aHhl)

1 — OCh [APHHPOB COBMEUIeHa C HEHTPAJMbHOH NMAOCKOCTbIO, 6 — OCh INapHH-
pLB CMRIleHa BHU3 OTHOCHTEJAbHO HeHATpaXbHOH NJAQCKOCTH, [ — NOJANOH
2 — tdAra, 4 — OCh HlapHHpa, 4 — YOop

M, 3HAYHUT, TO3RBOJISIET COOTBETCTBEHHO YMEHBLIIUTL ee Ha-
yaJbHBbIH BHIMO.

[Ipumeuanue KOHCTPYKTHBHBIE pelieHHUs] NpeABAPHTENbHO Ha-
NPAXKEHHBIX GOpPM CM «YKa3aHHf [0 YCHACHHIO CTAaAbdbIX TOJI0HOB IpHU
H3TOTORJICHHH IIpeiBapy TebHO HATIPSKEHHBIX 2Ke/1e300eTOHHLIX H3IeTHNY
(I'ocerponinspar, 1959)

15 ®opmMy MOXKHO PA3TPY3UTh OT AEHCTBUS U3rHGaIOIero
MOMEHTA, €CJAH MPUMEHNTs: Kauyalolluecss yhnophl, COeJHHEH-
Hble TNOHU3Yy TATaMH, IPH COOTBETCTBYIOUIEM PpacCloJ0XKe-
HHH OCel LapHupOB 3THX ymnopos. B Takoit ¢dopMe, ecan
COBMECTHTb OCH HIAPHHPOB C HEUTPAJBHOH  MJOCKOCTBIO
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(pMc. 3,d), MOXKHO HOJYUUTb KOHCTPYKUHIO, pasrpyKeH-
HYI0 OT HM3rubarmllero MOMEHTa, C03/1aBaeMOro CHJIOH Ha-
TAXKEHHUA apMaTypul u3jaenaud, Koropas Oyaer nporubarbes
TOJIBKO OT pPacyYeTHOH BEePTHKAJbHOM Harpy3KH.

16. PopMa c KavamwUUMUCA ynopamu: IIOJHOCTLIO pas3-
rpyKaercs OT H3r#barmunero MOMEHTa, €CJH OCH LIapHHPOB
cMellleHbl BHH3 OTHOCUTEJbHO HEWTPAJIbHOHW [JIOGCKOCTH Ha
COOTBETCTBYIOLIYIO BeJHuHHY (puc. 3,6). BeauunHa cme-
IIleHUSI ‘B 3TOM cJiyuae OINpeaessieTcsd H3 VYCJIOBHUsS, YTOOLI
nporuG POPMbI OT pacueTHOH BEpPTHKAJbHOH HATrPy3KU OblJ
Obl pPaBeH BBIMMOY, KOTODPBIA CO3/[aeTCHd MPOAOJNLHON CXKHUMA-
foUled CHJIOH, CMelleHHOH OTHOCHUTEJIbHO HEHUTPaJbHOH IJIO-
CKOCTH.

17. TTonnon ¢dopMBl ¢ KauarwIUMHCS YIOpaMu HeoOXo-
IUMO {IPOEKTHUPOBATh BO3MOXKHO OO0JbLIEH BBICOTHI (C yde-
TOM TeXHOJIOTHYeCKHX TpeOOBAaHHH), a TATH pacnoJaraTb
KaK MOXHO HHUXe OTHOCHTETbHO HEeUuTPaJbHOHM MJOCKOCTH.
STO MO3BOJISAET YMEHbIUUTL HaNpsKeHHe B TArax, a TaKkKe
NPOJAOJABHYIO CKHUMAKIIYIO CHAY, ACHCTBYIOUIYIO HA (POpMY.

B ¢opme, MOJHOCTBIO Pa3rpyXKeHHOH OT H3THOAIOUIEro
MOMEHTA, IPOJOJbHAA CEKUMAIOIIAs CHa qmoaydaercss 6O0J1b-
ey, yeM B ¢Jaydae pa3rpys3ku TOJBKO OT MOMEHTa, co3ia-
BAEMOTO CHJOH HaTIXEHHUA apMmarypol usnenus. llpu modJ-
HOIl pasrpy3ke YBeJIHUYHBAETCA TaKxke ILIOI[AAb TAT, Ccoe-
AHHSIOIIHX Kayawinuecs YIOPHI.

[Ipumedanune KOHCTpYKTHBHLIE pellleHHS (OpM, pasrpyKeHHBIX
0T H3ruGamwilnero MOMEHTAa, CM <«YKAa3aHHs [0 YCHJEHHIO CTaJbHBLIX IO/I-
JOHOB IpPH H3TOTOBJICHHH MpeIBapHTENbHO HANPAKEHHBIX XKejie306eTOH-
neix u3geanu» (I'occrpoitmanpart, 1959).

18. OrcyrcrBue uarubaroulero MoMeHTa obecneunBaer-
Csl TaKiKe NPH COBMEIEHHU HEeUTPAJbHOHU IJOCKOCTH C OChIO
HaNpsAXKEeHHOH apMaTtypel HJH HEKOTOPOM €€ CMelleHHH
OTHOCHTEJbHO 3TOH OCH. Takass ¢opMma moayuaercs, eCiH
OCHOBHEIE NPOJNOJIBHBLIE 3/1€MEHTH CeYeHHs HOAJO0Ha pasMe-
HIAIOTCS B Ipeaesax BBICOTH H3JeJHA HAM O60opTa BKJIOUA-
joTcs B pabory (cM. m. 33).

Ilpu coBmelenun HeHTPaJbHOH TJIOCKOCTH C OChbIO HAa-
NpsIXKEHHOH apmarypel (puc. 4) dopMa noayuyaer NporHO
TOJIBKO QT paCyeTHOU BEPTUKAJNLHOH HATDPY3KH; €CJH CMe-
[IIeHHe HEHTPaJbHOH MJOCKOCTH BBEPX TaKOBO, UTO NPOTHO
OT pacyeTHOH BEPTHKAJbHONH HArpy3KH paBeH BBITHOY OT
MOMEHTa, CO3JaBaeMOro CHJIOH HAaTAMXKECHHS apMaTyphel H3-
neqaus, popMa He HePOPMHPYeTC B BepPTHKAJBHOM Ha-
npapjeHuH. 1IpH NPOMEXRKYTOUHOM MOJOXKEHHH HeHTpadb-
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HOH MJIOCKOCTH OTHOCHTEJbHO OCH HamNpsKEeHHOH apMaTyphl
¢opMa He3HA4YUTENbHO nporudaercs.

IIpumeuanue Ecaun npu nonoGpaHsoM CeUeHUHM He yAaercs HO-
AYUUTh MOJHYIO Pasrpysky OT usrudaroirero MoMeHra, MOXKHO B OIpe-
fleJieHHBIX npenesaax MEeHATh TPeOyeMyio BOMHUHHY CMEUIeHHS HeHTpaldlb-
HOM IJIOCKOCTH 34 CYET U3MEHEHHH IOJIOXKEHUA ONop

19. ®opma aass peOGpucThbiX H3AeaHd OOBIYHO HMeEeT ce-
YeHHe, B KOTOPOM HeHTpaJbHasg IJIOCKOCTh pacloJiaraercs

Puc. 4 PopMa ¢ HeHTpPaJbHOH IINIOCKOCTBHIO, COBMEILUEHHOH C
OCBIO HaNpPAXEHHOH apMaTyphi

I — och HanpsKeHHOH apMmarypbl, 2 — HeliTpajbHasi OCh

BbIllI€ OCH HANPsIKEeHHOH apMaTtypsl (puc. 5). B Takoit dop-
Me IIPH HATSKEHHUH apMaTypbl H3JNEAUs CO31aeTcs BHITHO,
KOTOPBIM YaCTHUYHO MOraluiaercss NporuéoM OT BEPTHKAJBHOH
HArpy3ku. MeHsig noJoKeHHe NPOLOJBHBIX 0aJOK 110 BBICO-
Te, MOXKHO B OIpeJeJeHHBIX Tpejenax peryjnpoBaTp CMe-
[[eHUe HEUTPANbHOH NJIOCKOCTH M BeJHUHHY BhIrula.

20. CraunoHapHbele (GopMBl NPOEKTHPYIOTCST IJs1 H3IrO-
TOBJIEHUS HECYIIHX KOHCTPYKUHUH TMOKpPBHITUH (0ajiok H
depm gmuHon mo 30 M, maut 3 X 12 M) U ApPyrux AJIHHHO-
MEpHBLIX 3JEeMEHTOB B BEPTHUKaJbHOM (puc. 6) U rOPH30H-
TaJbHOM (pUC. 7) TOJOXKEHHUAX. ITH (POPMBI PacnoararoT-
Cs Ha CIJIOIWIHOM OCHOBAHHU HJH OINHUPAIOTCS BO MHOIHX
TOUKax, Osarolaps 4eMy B HHX BEpPTHKaJbHAasi Harpys3ka oT
coOCTBEHHOr0 Beca W Beca OeTOHHOH CMeCH 3HAUYHUTEJbHO
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pasrpyxaer Koucrpykuuwo. [ledopmauuio MoxuHO eue 60-
jee YMEHbLINTb, 3aKpenss GopMy K OCHOBAHMIO (3akKper-
JJeHHe He IOJI2KHO TpPensiTCTBOBAaTbL IPOJA0 ThHOMY IepeMe-
LICHWIO) HJH VBeJHUUBAs] ee Bec (¢ NMOMOIIbI0 OETOHHBIX
rpy3oB, yKJaJblBaeMblX cOOKYy HJH CHH3y, 3aJHBKOH Oero-
HOM YacTH CeyeHusd).

21. B dopmax paa OeroHupoBaHus 0aN0K U pepMm B
rOPH30HTAJBbHOM TMOJIOKEHHH (CM. pHC. 7) CHJBI HaTXKe-

Puc 5. ®opma, Beirnbaemast NpH HaTsSKeHHH apMmartypel (Hei-
TpaJdbHass IWIOCKOCTh paclioyiaraercsd Bbllle OCH HanpAXeHHOH
apMaTyphbl)

| —noaaon; 2 -— npohonasuwii Gopr, 3— topuoBmiii Ooptr; 4 — ynop;
{ — sefirtpanbHass och, Il — ochb HANPSIKEHHOH apMaTyphl

HUSI apMaTypbl H3Aenus TNPUJIOXKEeHbl HeCUMMEeTPHYHO OT-
HOCHTEJBHO INPOJLOJbHOH OCH, OAHAKO OJaronapss 3HauH-
TeJbHOH IIHpHHE (POPMBI AedopMaldss B FOPU3OHTAJBHOM
HanpaBJieHUH HeBesiMka. B Takux ¢opMax OCHOBHOe BHH-
MaHHe JOJXKHO ObITh VaAeJeHO HCKJAIOUEeHHI0 nporunba o
BEePTHKAJH, TakK Kak B Oanxax U pepmax He JONYCKaAIOTCH
UCKPHUBJEHHSA H3 TIJIOCKOCTH.

22. C Uenbl0 TOJMHOH JHKBHIAUMH pedopManmuyd Io
BEpPTHKaJH B CTAllMOHADHBIX (popMax NPUMEHAIOTCS KpOoMe
JOMOJHUTEJbHON BEePTHKAJbHOH HArpyskKd INpenBapUTEb-
HO€ HampsiXKeHHe KOHCTPYKUHH HJM KayaloLlHecCss yTOpPHI.
KoHCTpyKTHBHBIE peIleHHs TNPH 3TOM He OTJHYAIOTCH OT
MPHMEHsAeMBIX B TIOABUXKHBIX popmax (cm. nm. 13—17).

23. QopMbl ¢ OTHEJASIEMBIMH 3J€MEHTAMH HCKJI0YaloT
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Puc. 6. Cranuonapaas ¢opma naa Ge-
TOHUPOBAHUA OaJKH B BepTHKAJbHOM
NONOKEHHH

I — womnoH; 2Z-— npolodbHBIE 60pT; & —
ylnopHag NJHTa

Puc. 7. Craunonaprans dopMa aas GeroHdpopauus ¢epMul
B IODU30OHTAJNLHOM NOJIOKEHHU

1 — noamoH; 2 — nponoanubii 6opT; 3 — TopuoBHil Gopr, 4 — ynop-
Hag OJHTAa, 5 — KeCCOoH

—




3aKJHHHBaHHe MpPU INepexauve Ha OETOH CUA HaTIXKEHHs
apMaTyphl B H3IeJHsAX, HMEIOUIUX MHolepeuHble pedpa (mo
TopliaM H B mpoJsiete) B atux ¢opmax nepen pacnaJjyOJiu-
BaHHEM KeCCOHBl ONnyCKalTcad HWIH OTHeJseTCa MOJJIOH
B nepBoM cayuae BCS CHJIA HaTSKEHUS apMarTypbl H3Ie-
J1S1 BOCIPHUHHUMAETCs KapKacoMm NOJAA0HA, BO BTOPOM — CH-
Jla HaTSIKEeHHs MOJHOCTDIO Tepegaercs Ha NponoJbHble 00p-
ta B @QopMe €O CKOJb3AMIHMHU KIAUHbAMU-BKJIAAbIIIAMH
obecneynuBaeTca JIErKMH OTDPBIB H3/eJHsl 34 CUeT CMEIleHHsd
KJIUHbEB 10 HAKJOHHBIM TIpaHsaMl.

I1I. OCHOBHBIE PACUYETHDLIE NOJIO)KXEHHUA

24. PopMa paccydUTBIBAETCS IO JedopMallUaAM H MO HeE-
cywed cnocobHocTa (ycroiuuBocTH). CeueHne (OpPpMbl MOJ-
bupaeTcs, HCXOIAsl H3 AONycKaeMnlx nporuba (Boiruba) u
NOTePb HANpPsAXKEHUS B apMarype H3[eJHs, KOTOPble BO3HH-
KalwT u3-3a aedopmanuu GopMmbl pu mepenadye Ha ee yIio-
DBl CHJIBI HAaTSIXKEHHs apMaTyphbl.

[Ipumeuanune [ebopmanusi, NPOABJISIOLWIAACT B HOJABHKHbIX
bopMax H3-3a pa3HOH MJIHHBI CcTpPon (4ajoK) HIYM KoJaebaHuH OTMETOK
peabcoB (AedopMmanusa, oOyCJAOBJEHHAsA JOHArOHaJbHOH MXKECTKOCThIC
¢:¢pMBl), He paccMarpuBaercs Irta AedopMalus OCpaHHYMBAETCSH JOIY-
CKaMH TEeXHUUECKHX YCJOBUH Ha CTPONLI M HA YCTAHOBKY NIYTEH KOH-
Relepa

20. [onyckaempiii nporu6 (BuIrHO) (GOPMBEI IpU OTCYT-
CTBHHM CIeUHaJbHbIX TpeOOBAHUI HJIM YKA3aHHH IIPUHHMA-
eTcsd He OoJiee MOJOBHHBI JONyCKa IO UCKDPHUBJECHHUIO Ipa-
HeHl, yKasdaHHoro B TY Ha usjgedue.

IloTepn Hanpsaxenuss B apmarype HU3JeJHs, BbI3bIBae-
Mmbie pedopmainHed @opMbl, He JOJKHBI IIPEBBIUIIATDH
500 ke/cm?, Paspemraercsi yBeJHUHBATHL JONycKaeMble IIO-
Tepd HanpsixkeHuss jo 700—800 xe/cm? B ciaedyoiux Cjy-
yasx.

3apaHee HU3BECTHO, UTO HaTsXeHUe apMmarypol Oyaer
IIPOU3BOAMUTBLCA HOMKDPATOM MJH TI'DPY30M;

UMeeTCss BO3MOXHOCTb JJAsI KOMIEHCAUUM (IOBBIIIEHHBIX
I0TEPh YBEJHUXABATL TEMIepaTypy HarpeBa apMaTtyphbl HpH
3JIEKTPOTEPMHUUECKOM cCIloco0e HaTAKEeHHS;

NpU CO3JAaHUH HENPEepPLIBHOTO apMaTypHOTO Kapkaca —
34 CUYeT yBEJIMYeHHS CHJAbl HATIXKEHUs NPOBOJOKH MeXaHH-
YEeCKHM HJH 3JEeKTPOTePMUYECKUM Cnoco6OM HNPU KOMOHHH-
POBAHHOM HAaTSXKEHHHU.

' B pacuere opM c oTHeNsieMBEIMH 3JeMeHTaMy HeT NPHHIMIIHAJD-
HRIX OTJIHYHH, IIO3TOMY B JAAJbHEHIIEM OHHM OTH&IBHO He pPacCMaTpuUBAa-
I0TCA
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Mpumeganusa: [. [Norepu HanpsIKEHHUR ONPENEAAOTCA HA YPOBHS
OCH HanpsIXKEeHHOH apMaTypbl W4 e€e paBHOAEHCTBYoule#f (nMpH ABORHOM
apMHPOBAHUK M3/1€AUA HJIH Pa3MEllleHHsl apMaTypPbl B HECKOJbKO pPsALOB
no BeicoTe) Ilpu fiopcuere Gy B apMartype, pacHOOXEHHOR Bbllie HJH
HHXKE PACYETHOrO YPOBHSA, HYXKHO PYKOBOACTBOBATLCA YKA3aHUSIMH IPH-

JOKeHUs 3.
2. Ot norepp HanNpsiXKeHHS B apMaType H3IedHs MOXKHBO mnepefiTh K

BeJIHUHHE cOJIMKEeHHA YIOPOB Ha ypoBHe OCH 3TOH apMaTtTypnl no ¢op-
MyJie

Alm-anl*

26. ITono6Gpanuoe no aehopManHOHHOMY pacuery ceuve-
Hue ¢GopMbl npoBepsieTcss no Hecylied cnocoOHOCTUH (YCTOH-
YHBOCTH) B cootrBercTBHH ¢ raasoit CHull 11-B.3-62. Pac-
yeT BeleTC Mo (opMmyJaM AJsg UEHTPaJNbHO HJH BHEUEeHT-
PEHHO CX2KaThbiX 3JE€MEHTOB B 3dBHCHMOCTU OT NOJNOXKeHUSA
[IPOAO/ILHLIX CXKUMAIOUIHX CHJ H Xapakrepa ONepeyHOH
aedopmauuu.

27. O0wuit pacyer GOpMbI CONPOBOXKIAeTCH A0 O/HH-
TeJbHOM NPOBEPKOH no aed@opMauudM OTI1eJbHblX 3/1€MEeH-
ToB: 00pToB u oO6wiuBku Jonyckaemas BenHudHa Aedop-
mMauud Oopra OrpaHuyuBaeTCs NOJOBHHOM [AONYyCKa HA HC-
KpHBJIEHHe TIpaHed H34eJus U O1HOKU YETBEepTbiO AOINYCKA
Ha €ro WHPHHY (AJHHY).

28. Toauinna OOWMBKM NOAAOH2 NPHHHUMAETCS TAKOH,
y1o0bl Nporud ee dueikKi, OrpaHuyeHHOW MNOPOACJAbHBIMHU H
nonepeynbiMy 0asixaMy, UAM TPAHHU ([IPH NIPOCTPAHCTBEH-
HOM KOHQUrypauud oOLIMBKHN) HE nNpeBbillajg JA0MNycKaeMOH
BEJHUYHHbBI, “onpeaensieMoi TpeOOBAHUAMU K MNOBCPXHOCTH

uaaeaus. Ilpu OTCYTCTBUM ChelHaJbHbIX YKA3aHHH paspe-

. 1 .
Iuaerca Aonyckartb nporud, pasHbLIf =00 MEHbIUEH CTOpPO-

Hbl SYEHKH W4 rpaHu, Ho He Ooaee | mm.

AHajioruunble TpeQOoBaHUs NpeAbsBAsiOTCS K QOLIHBKE
GOpTOB. -

29. B HeoOxomumbiX cayuasix, ykazaugmlx B ra. XIII,
NPOU3BOAHTCA AMHAMHUYECKHH pacueT Qopmbl dUAU OT]I1EJb-
HbiX €e 3J/JIEMEHTOB.

30. PacuetHbiMmu HarpyskaMu Aas (opMbl SBJASIOTCA:

CUNAa HaTAXKeHUs] apMatypbl H31eJHs,

CIIJIOLIHAs pasHOMepHasd Harpyska oT cobOCcTBEHHOro Be-
ca (HOpMb,

TO XK€, OT Beca CBeXeyJOXKEHHOH OETOHHOR CMeCH.

PacyeTrHbie Harpyskd COOTBETCTBYIOT HOPMATHBHBIM
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jnaveHHaM (ko3(pdHIHEHT meperpy3kd HnpUHHMaeTca pas-

HbiM €JHHHIle).

[Ipumeuanusa 1. Beca npogonbHbIX B TOPLOBLIX GOPTOB NPHBO-

AATCA K CIUIOWIHOM paBHOMEPHOH HArpyske
2. Bec cBexeysoxXeHHOUW OETOHHOH CMeCH paspeiliaeTcsi NPHHUMATL

10 Becy H3JeJiHsl, YKa3aHHOMY Ha yeprexe.

31. [Ilpu pacuere OOWMBKKM HNOALOHA JOINOJHHTEJNbHO
yYUTHIBAIOTCS HAarpy3ku OT BUOPHPOBaHHsi OETOHHOH CMeCH
i JaBJieHuss NpPUrpy3oyHoro iuMTa, wraMia W/JId APYroro
(popMyOLlero YCTPOHCTBA.

[Ipumeuanue Ilpun orcyrctBuH OOOCHOBAHHHX NaHHbLIX O /laBJie-

HUH CMeCH npd BUOPHpPOBAHUU JOIYyCKAeTCA 3Ty BEAHYMHY [PUHHMATDH
paBHOH 100 xe/m?

32. bopra ¢GopMmbl paccuyuTbHIBAIOTCS Ha TOPU30HTAJIb-
HO€ JaBJieHHe, C03j1aBaeMoe CBeXKeyJOXKEHHOH OeTOHHOH
CMeCbI0 M HArpy3KoHd OT fIPUrpy30UHOrQ IUHTA, HITAMIA HJAH
JApYyroro ¢QopMmymwollero yCTpPOHCTBA.

MIHTEHCHBHOCTb MOPH30HTAJBHOIO JABJEHHUSA IPH YILJIOT-
HeHHH OeToHa ¢ BuOpalued onpenenasiercsa o PopMmyJe

pi=0Q; p=vh+Q.
[IonHoe ropu3oHTa/NbHOE AaBJjeHHe HA OOpPT paBHO

p= Y2 + Q.

[Tpu mepenaye Ha GOPT JaBJEHHs TOJBKO OT OETOHHOM
cMecH POpMyJibl yIPOLIAITCH:
——e .Yhz

pp=0; pp=1h u p= 5

Hapyxnasa obumuBka Gopra, obpasywinag napoByl IMO-
JOCTb, PAaCCUHUTbIBaeTcsi Ha H30bBITOUHOe JaBJeHUue, OOBLIYHO
paBHoe 0,2—0,7 aru (B 3aBHCHMMOCTH OT AABJIEHHHA B Iapo-
BOH CeTH).

33. 'eoMeTpHueckHe XapaKTEepUCTHKH CeYeHHSI (POPMEI
IOJCUHTBIBAIOTCA IO TJIOLLAAH MOAJA0HA H MPOLOJBHEIX 0OP-
TOB, €CJIH IOCJ/eIHHe KEeCTKO COeAHMHeHHl ¢ noanoHoM. Ilpu
INAPHHPHOM (COe€JHHEeHHH OOpTOB € MOMAMAOHOM BOIpPOC 06
yueTe ceyeHHs1 OOPTOB MPH BBIUKCJEHHH MPUBEJEHHBIX Ieo-
METPHUYECKHX XaPAKTEPHCTHK pellaeTcs B KAXKJAOM KOHKpeT-
HOM cJjyyae B 3aBHCHUMOCTH OT KOHCTPYKLUHH IIApPHUPOB,
OIbITA 3KCOJyaTauuu aHaAJOTHMYHBIX QopM 4 T. [.

[Ipumevanue Ecaum B pacuer BBOAsATCS GOPTA, COCMHHEHHLIE C
NOAZOHOM HA HMIApHHpPAX, UX NJOWIAAb HCKAOYaeTcs H3 NpHUBEXCHHOH INJ0-

Ilagu ceueHHs F, KOT/a OHA HNOICTABJSETCS B (POPMYJAL /s NOACYETa
¢ HJH G¢
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34. PacuerHada nJomanp NoAJOHAZ YCTAHABJIUBAETCS [lu
NJOoLlaAH NpPOAOJbHBIX 3JEMEHTOB KapkKaca (lUBeJJepoB
HJAH IABYTaBpOBbLIX 6aN0K) ¥ NPUBEJEHHOH C IOMOLIbI) pe-
AYKUHOHHOro Ko3p@puuvesnrta mnaowaan oOOuLiBKU. Penyk-
HHOHHBIH KO3(p@PHUHEHT ¢ KOTOPbIH [AaeT BO3MOXKHOCTH

YCTAHOBHTDb M0JE3HYIO LUHPUHY OOLUHBKH, BBOAHUMYIO B pac-
YeT, olpelnensiercs no rpagi-

KY pHC. 8 B 3aBHCHMOCTH OT

L OTHOLUEHHS PACCTOAHUS MexX-
5 08 [ i 1 1y TOYKaMH OnupaHusi GopMbl
& T (@) K LWIUPUHE SUYEHUKH UJAH
§ 00 ' rpaHu oOwHBKH (b;).
§.04 30. ®opMa paCCYUTHIBAET-
g 1 Csl 110 XKeCTKoCcTu B, MeHbluei
< goHL— ! EJ, KOTOpo# yuuIbiBaerca yBe-
. JIMUeHHUe nepopMalnui 3a cyer

COBMECTHOI'O JeHCTBHS TMpO-
NOJIbHOH M TONepeyHoHn Ha-
rpy3ok. PacueTHasi XK ecTKOCTh

f 2 4 6 8§ M
t?mwew&‘gq
1

Puc. 8 T'paduk ans onpene- paBHa
JIEHHAI PEeAYKUMOHHOTO KO3(- [\
Jbuuuenra B — EJ—S(-—;—) |

rge S — mpojosibHas cXKUMalollas cuiaa.
3uauenus B gnas ¢opM pasHbIX THIOB NPUBEIACHBI B CO-

OTBETCTBYIOIHX IJaBax.
36. B ¢opMe co cTyneH4aTo MEHAKIUMCA IO IJAHHE

MOMEHTOM HHepUHH NOMNEePEeYHOro CeueHHs XKecTKocTb £
yMHOXaeTcss Ha Ko3(pduuueHt «, onpeneiasieMbld B 3aBHU-
CHMOCTH OT BHJa Harpysku, Xapakrepa HU3MeHeHHs J H
CXeMBl ONHDaHHs (GOpPMBI MO TPUJIOKEHHIO O.

HedopMmanusa ¢GOpPMBI B 3TOM cjayuae MNONCUUTHIBAETCA
OTAEJLHO OT CHJIBI HATSAXKEHUS apMaTypbl U BepTUKAJbHOH
Harpy3kH; MIpU 3TOM pacCueTHHEe XKeCTKOCTH B onpepens-
IOTCSl IO NPUBEJAEHHBIM 3HaueHusM o, EJ U a,EJ.

37. ®PopMBl B 3aBHCUMOCTH OT OTHOLLUEHHA pacCTOSAHHA
MEXJAY OnopaMd K IIHPHUHE [OAPa3xessiloTcss Ha Y3KUe

(—3—22) U IIHPOKHE (%<2)- Y3Kast (popMa paccMaTpH-

Baercs Kak 6anka; QopMmyJbl AJiA pacyera B 3aBHCHMOCTH
OT ee KOHCTPyKUMH MpuBeleHn B rjasax IV—IX.

[IpuMevanue B pacueTHOon cxeme y3koi ¢OpMLI ONHpaHHe B
deThipeX TOYKaX 3aMEHAETCd OMHPAHHEM [10 JHHHIM, H OHa pAacCYUTH-
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paeTcid Kak cBOOOJHO onepras Oanka 6e3 niau ¢ AByMA PaBHMMH KOHCO-
JIIMH B 3aBHCHMOCTH OT NOJOXKEHHUA ONOP.

38. Illupokass ¢opMa npencrasasieT co60H KOHCTPYK-
IO, ONEPTYIO HA UEThHIpe TOUKH, CMeUleHHbie 1O OJIHOH OCH
g cepegune. ITonggon B Takoi cdopme paboraer B ABYX Ha-
npaBJeHNUsX, W MPH YaCTOM Daclo/oxKeHHu pebep BHOJp H
noNnepex MPORXOJbHOH OCH NPHONMHKEHHO ero MOXKHO pac-
cMAaTpUBaTh KaK OPTOTPONHYIO IMJIACTHHKY.

JKecTKOCTH mMMpPOKOTO MOAMAOHA B 3TOM CJaydae TMOICUH-
THIBAIOTCS MO TNDPHBEJEHHHBIM MOMEHTAM HHEpPIHH CedyeHHH,
nepneHAuKYAAPHEIX H Napai/eJbHbIX NPOAOJBHOH OCH.

IV. PACYHET ®OPMBbI OBbIYHHOI'O THUIIA

39. Ceuenne ¢bopMbl, pacueTHass CXe€Ma KOTOPOH IpHBe-
AeHa Ha pHUC. 9, MOMKHO YAOBJETBOPSATH HEPABEHCTBaM

0,125Nel? 4
y= U < y]; (1)
_ N E 2 E:
O P E -+ B(NB + npa ) B < [Un] ’ (2)
rhe .
B._—_EJ_-N(—;-) \ (3)

¢ H n— o taba. 1.1 npunoxenus 1, a Takxe IHpo-
BepKE HA YCTOHUYMBOCTH, BHIIOJHAEMOH Kak [Jis1 BHELEHT-
PEHHO CXKAaToro 3jeMeHTa mo cune N (cM. o 26).

Puc. 9. PacuyetHas cxema ¢opMmel OOLIYHOro THIA

40. Pacuer nauuHaeTcs ¢ onpejeseHusi ceueHuss 60pPTOB
(cM. 1. XII) m TooMHHB OGIMBKY MOAHAOHA 1O NPHOJH-
xkeHHo dopmyse (0l), aas yero 3amaercs cxema pacnoJio-
XKEHUsT NMPOIAOJbHLIX H mNonepeuyHblXx 6ajoK HJAH OIWpPAHHS
rpadedl (B NojLioHe PeOPUCTBIX H3AENHH).
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41. C uenpblo COKpallileHHsn BbIUHCASHHH Ha <TalMH NOA~
6opa ceyeHHsT pPEeKOMEHAVeTCs MNMOJb30BaThCHd HOMOrpaMMa-
MH ® rpacdurkama Ha puc. 1.2—4.2* npunoxenusa 2 u tabau-
Hamy npuiaoxenua 3 HMcnoab3oBanue HOMOrpaMM, HOCTPO-
€HHBIX MO TNPHOAHXKeHHBIM (opMmyJsaaM, no3soJsieT OLICTPO
noxo6GpaTh ceyeHHue, YAOBJETBOPSOILee yeaoBuaM 1. 39.

42 Ilpu non6ope ceuyeHUs] CHAuaJa ONpeleNsieTcss Tpe-
OyeMbiii MOMEHT HHEPIHM NO HOMOTrpaMmMme Ha puc. 1.2, ue-
xons1 u3 u3secturelx N, [ n {y] u mpuHuMaeMoro 3HayeHHs €
(no onbITY NPOEKTHPOBAHHS)., 3anaBasiCh KOJHUECTBOM
MPONOJNBHLIX 6aN0K ¥ 3HAs WHUPUHY HOANOHA, MOXKHO NOM-
CYHTaTh AJIMHY M mJouians OOIIMBKH, NPHUXONslieics Ha
Kaxkaywo 6anky; 3atreMm no HahmeHHoMy J u rpaduky Ha
puc 2.2 (npu 6ankKax U3 WIBeNNePOB) HUAU HA puUc. 3.2 (npH
NBYTaBpoBHIX 6ankax) ycTaHaBauBaercs TpeOyeMb#i HOMEP
6anku.

43 Ilns ceuenud, mogo6paHHOroO 1moc/je NepBoyd MONLITKH
no taba. 13 (npn 6ajxax u3 WBeAJepoB) uUad Ttaba. 2.3
(npy AByTaBpOBLIX 0Oajikax), oONpejensieTcss BeJHUHHA
e.. Ilocje 3TOro HAXOAHUTCH YTOUHEHHOe 3HAUeHHE €=
=¢. -+ U, ec/ly 3TO 3HAYEHHE OTJANYAETCHA OT IMPUHATOro
paHee, pacueT MOBTOPSAETCH B TMNOCJAeAOBATENbHOCTH, OMH-
caHHO# B m. 42.

44 B ¢opmMe oO6bIUHOTO THIA ceuyeHHe, momoOpaHHOE H3
yenosus Y <[y], moutu Bcerna o6ecneuuBaeTr NOTEePH HANpHA-
JKEeHHs1 B apMatType MeHbiuwe, ueM ponyckaembie Ha s3Toii
CTaJuM pacuera MOXHO mo TabJa. 1 3 unu 2.3 yrO4YHHTH NJIO-
aab NPHHSITOIO CeueHHS M 3KCHEHTPHIHUTET € M IO HO-
MOorpaMMe Ha puc. 42 onpenesutTh NOTEPH HaOPSIKEHHA
B apmatrype. Ilpu Ooabmnx nponyckax no nporuby ompe-
IeJieHHe Oy JOJKHO BBHIIOJHATBCSI B 005g3aTe€JNBLHOM THO-
PANKE.

Hnas nono6pasHoro ceyeHuss NOJACYHUTHBAIOTCS TeoMer-
pHUUecKHe XapaKTEePHCTHKH. ‘

45 TloBTopsiercs pacuer OOIIMBKM TIO TOYHBEIM (DoOpMY-
naM Ecau okasslBaeTcsi, YTO NPUHATAS IO NPUONUIKEHHOMY
NoNCYeTy TOJHIIMHA HeJNO0CTAaTOuUHa, COOTBETCTBYIOHNIMMH KOH-
CTPYKTHBHBIMH MeponpustusiMu (cMm. m. 108) nobusarorca
ya0BJeTBOPeHHST HepaBeHcTBa (37).

O6wuii pacyer GopMbl 3aBepHIaeTcs OnpeeseHueM mpo-
riuba ¥ norepr HaUpsXKeHUs B apMmarype no Gopmysaam (1)
U (2) H npoBepKOH YCTOHUYHMBOCTH.

* Bropas uwdpa B 0603HaYeHHAX PHCYHKOB w TaGaHI YKa3LBaer
Ha HOMED NpUJOXKEHHH.
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v. PACYET NPEABAPUTEJIbHO HANNIPAJKEHHbBIX
P0PM

46. IlpeasapuresbHo HampsiKeHHble GopMbl (cM. m. 13)
pPas3JHyaloTCs B 3aBUCUMOCTH OT BHAa palboueH TNOBEPXHO-
CcTH mojaoHa npH ¢opmMoBaHuu. POpMH C TOPHU3OHTAJNBLHOM

g

Puc. 10. PacuerHast cxeMa npeABapHTENbHO HanpsAkeHHOH (OpMH

¥ NpOrHyTod npu ¢opMoBauuu paboyel MOBEPXHOCTHIO NOJ-
JIOHAa, UMed ONMHAKOBYIO pacueTHyI0 cxemy (puc. 10), pac-
CYHTHIBAIOTCS MO Pa3HbIM (JOopMyJiaM.

A. POPMA C TOPH3OHTAJBHOA NTPH ®OPMOBAHHH
PAGOYEH NOBEPXHOCTHIO TIOA/IOHA

47. Ceuenne ¢GopMbl AOJKHO YAOBJAETBOPSITH HepaBeH-
CTBY

F J E

roe *x—mo Tab6ga. 1.1 npunoxenua 1, a Takke npoBepke Ha
YCTOMYHBOCTD, BLINMOJHAGMOH KaK IJS LEHTPAJbHO CXKATOrO
snemeHTa no cune N+ P+ Py (cm. n. 26).

48. Pacuer HauuHaercst ¢ ompeaesieHHsl ceueHHs GOPTOR
(cM. ra. X11) ¥ TommuHb OOMIKBKY NOAJIOHA, IPOH3BOJHMO-
ro Kak H JAJs noaaoHa oOniuHoro THna (cM. 1. 40).

KoauuecTBo npoxoibHBIX 6a/0K NPUHHUMAETCS C VUETOM
TOTO, YTO HauboJiee 3KOHOMHUHBIE KOHCTPYKIHH MOJIYYalOTCA
APH AOCTATOYHO BHICOKOM NOANOHE; naJjiee NOACUHTHLIBAETCH
HIHPHHA OOLWUBKH Ha OOHY OaJiKy.

49. Tpebyemas nmaomagp ceueHHs MONNOHA YCTaHABJH-

BAeTCAl M0 HOMorpaMMme Ha puc. 4.2 npuaoxeHus 2 nNpu u3-

e
BecTHRIX N, [o,| U —=1 (npuHHMaeTcs B nepBOM Npub-
r

G = [' N - Pl___ VXMD — %ga?) ] Eq < [Gn] , (4)
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nmxenun). Tlo ta6a. 1.3 (npu 6ankax u3 MIBEJJIEPOB) MM
Tab6J. 2.3 (npu AByTaBPOBHLIX GanKax) NPHUJIOXKEHHS 3, MPeJi-
BAPUTEJbHO Pa3fieJuB HaWAeHHYIO maowanb F Ha Koauye-
cTBO 0aJIOK U 3HAs UWIKPHHY OOIIMBKY Ha OLHY GanKy, MOX-
HO OnpeaenuTb HoMep OanKu W BEJHUYHUHB ©' H €.
[Tpumevganue O6GouHO mo Taba. 1.3 u 23 npUHUMAaeTcs MNJAO-

nmanb, paBHas WJAM NpeBblnamoliasg TpebyeMmyio. B naHHOM cJydae pas-
pelaeTcsi OCTAHABJAMBATLCH Ha CCUCHHM ¥ ¢ HECKOJAbKO MEeHbIIeH niAo-

118 1 bIO.
50. ITo dakTHyeckuM 3HAUEHUSM r U e€=¢€. +[ ompene-

€
JseTcda oTHoOIlenne —. EcJau 3TO OTHOIIeHHe OTJUUAETCd OT
r

eJUHHIBI, pacyeT MOBTOPSeTCS ¥ NMJAOUIaAb CEeUeHHs TMOMMI0-

e
Ha HaXOJHUTCS yiKe IO TOJCUHUTAHHOMY OTHOUIenuio—. [lox-
r

6op ceueHUd NOAAOHA Ha 3TOM 3aKaHYUBAETCHd, JaXKe eCiHu
YTOUHEHUE TNJOLLANN MPUBENO K H3MEHEeHUIO HOMepa OaJikuy.

[Ipumeuanue B npeaBaputelbHO HanpsaXKeHHOM NMOAJOHE AONY-
CKaeTcsl HEeKOTOpOe OTKJOHEeHHe MPHHHMAEMOH IJAOLIAIH OT PACUSTHOH,
TAK KaK 3TO OTKJIOHEHHEe MOXHO KOMIOEHCHPORATh IJIOMIAALIO NIpelBa-
PUTEILHO HANPSKEHHBIX CTepXHeH (TAT) M CHJAOH HX HaATIKeHHUS.

51. IMToxcuyuTHiBaIOTCS TeoOMeTpHUECKHe XapaKTePHCTHKH
ceueHHs W omnpenensiorca e ¥ €. BeanunHa €’ ycraHabJiH-
BaeTcs N0 KOHCTPYKTHUBHBIM COOOpaKEeHHUSIM; ee KejaTelb-
HO NPUHHUMATh BO3MOXKHO OoJiblIeH.

52. MunumannHas naoulanb crepxkHe#t (T4r), cosmalo-
X TIpeABapuUTe/IbHOEe HANpsKeHHe (POPMEI, ompelessieTcs
no npubJUKeHHOH dopMyae

F,—14-Y¢_, (5)

Ru g’

[Maomany F, pexoMenayercd NPHHHUMATh HECKOJbKO
Gosabliueli, yeM BenuunHa no dopmyae (5), Tak KakK VBeJH-
yeHue I TPUBOAHUT K YMEHbIIEHHIO AedopMalHUHd (HOpPMHE
OT PacyeTHHIX Harpysox.

53. ITo npurATOR njomanu crep:xkHeli (TAr) MOJCYHTHI-
BAeTCA VCHJME, BO3HUKAIOIEE B HUX OT CHJB HATAKEHHUS
apMaTyphH H3MeAHS U Beca CBeXXeyAOKeHHOH GeTOHHOH cMe-
cd, no dpopmyJae

P . N(&e’——rz)—l—ﬂpazer (6)
1 e,2+r2+m B y
EJ

" E.F,’
n = no tabJ. 1. 1. npunoxenug 1.

rne




54, PacueTHpIE MOMEHT, CO3JdaBaeMblA BHEIIHMMU Ha-
rpy3KaMy H YCHJUEM B CTepXKHAX (TArax), paBeH

MpzNe—l— xqaﬁ-—Ple’, (7)

rae * —mo Tabu. 1.1 npunoxenus 1, a cuna npeaBapuTe/b-
HOTO HampAXeHHUS CTepxXKHeH (TAT) onpegesnsieTcss H3 BHI-
paXKeHHud

M
P = e‘f : (8)
ITo cune P npoBepsieTcss mpuusATas 1no gopmyse (5) nio-
magb CTep:KHe# (TAr), HaANpsKeHHe B KOTOPHIX OT CYMMBEI
P+ P, ne pekomenayerca aonyckartb 6onee 0,8 R*
5d. Pacuer 3akaHuuBaercs NPOBEPKON TOJIIUHBI OOIINB-
KM N0 TOYHBIM (popMysiaM (cM. ra. XI), nocne yero onpene-
naercsa o no «opmyae (4). Ecau o, <|o,], a ckumaro-
masy npopoapHass cujaa N+ P4 P; oxasbBaercsg MeHbIIe
pacueTHOH, ceueHHe NMOAOOPAaHO NPABUJIBLHO.

5. ®OPMA C HHPOrHYTOH HIPH ®OPMOBAHHH
PABOYEH INOBEPXHOCTEIO ITO/I/IOHA

56. Ceuenne GOpPMH HOJKHO YAOBJCTBODATL HepaBeH-

CTBY
_(N+P e Iy B py (B ) —
crn—_{ E —i—J[Mp - Pe(B l)
—rgat|} 22 < o], ©)
rge T T TR
B=EI—(N+P+P)[(L)" (10)

x — 110 Taba. 1.1 npunoxenud 1, a TakxKe nmposepke Ha yc-
TOWUYUBOCTh, BBINOJHAEMOH KaK AJS BHEHEHTDPEHHO CXKAaToro
sneMenta no cuyge N+P+P; (cMm. n. 26).

57. Ilon6op ceueHHs BBLIMOJIHAETCS TaK Xe, Kak U JUId
GOpMBI C TOPHU3OHTAABHOM IPH (POPMOBAHUU paboueld mo-
BePXHOCTbIO mojjaoHa (cM. mm. 48—Db1).

58. IIpu mono6paHHOM ceyeHHH, TEOMETPHUECKHE XapaK-
TEPUCTUKH KOTOPOTO TMNONCYUTAHBI, ONpeaesasieTcsi MHUHHU-
MaJibHasl MJAOLAAb CTePXKHeH (T4r), CO3LAMIIUX NpeABapPH-
TelbHOE HanpsikeHue GopMbl (Mo npubaukerHod hopmyne)

5EJ T 1\ Ne
F, = 1,4( — = [_v]) e (11)
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{lnomans F, pekKOMEHAYETCH MPHHUMATL HECKOJbKO
G6oJabliedi, ueM BeanunHa mno ¢opmyae (11), Tak xak yse-
avuuenne Fs TIPHBOAUT K YMEeHbIUEHUIO AeopManuu popMhl
OT pPacyeTHBIX Harpy3o0kK.

59. Vcuaue P,, Bo3HMKatOUiee B CTePXKHAX (THArax) oOT
CHNH HATSKEHUS apMaTypLl H3eNUsl W Beca CBReXev/o-
XKeHuoH OeToHHOW cMecH. Buuucagercs nn dopmyae (6), a
pacueTHHH MoMeHT M, — no dopmvae (7).

60. Cuna npenBapuUTeNbHOTO HAaNpSKeHUS CTePXKHeH
(Tar), npu KoTopo# nporud GopMel He mpeBHIIaeT [y], moa-
CUUTLIBAETCS M3 BBHIPAXKEHUS

3
Mpuz_,.mm]'g.r( “) _N_-.PI]

P I S, (12)
w2 e’ — 8v]
[To cune P npomepsgercs npvuaras no dopmvae (11)
moulanb cTepHed (14r), HanpsaKeHue B KOTOPHIX OT CYM-

Mbel P+ P, He pekomeHmyverca pgonyckatk Oonee 0.8 R".
61. Pacuer 3akanuusaercs npoBepko# TOANINHE OOIINB-
KH no TouHeIM dopmynaam (cMm. ra. XI), nocse yero onpene-
asercs oy mo dopmyae (9). Ecan o, < [0y ] a ckumalto-
mast nporoavHass cuna N+P-4+ P, okaspiBaeTcd MeHbIUe

pPAaCuUeTHOH, ceueHHe NoIo6PaHO NPaBHIALHO.

VI. PACHET #OPM C KAYAIOIIUMHCA YNOPAMH

62. B dopmax paccMmaTrpuBaeMOro THNa MOXKeT OBITb
OCYIIeCTBAeHa Pa3rpy3ka TOALKO OT MOMEHTa, CO31aBaeMoro
CHJON HaATSKEHUT apMaTyph u3nesHd, a Takke noJHagd
pasrpy3ka (cM. n. 15). B 3arucuMoctTd OT KOHCTPVKIHH
pacuetr GopMEl BepeTcs Nno pas3ubiM dopmynaM.

A. PACYET ®OPMbI, PASrPY)KEHHOH OT H3TrHBAIOIIErO
MOMEHRTA, CO3JJABAEMOI'0o CHJIOA HATAXERHA
APMATYPHI

63. Ceuenue cdbopMmbl, pacueTHas cxéMa KOTODOH NpHBe-
neHa Ha puc. 11,a, 1OMXKHO YAOBJIETBOPSATL HEPABEHCTBAM

Magm 28 (2 4 2R <ol (13)

. ! G —
n
Es Fy

R F =

EB i Fa )
F{—e -+ —e?
(Ea T,

el S—lg—

e!

g
Y=¢*%“<[)’]-. (14)



s

B=EJ——N8_:!8’ (_::_‘_)a; (15)

¢ — no t1aba. 1.1 npunoxedus 1, a TakKe mPOBEepKe HA
VCTOMUHUBOCTD, BBINOJHAEMOH KAaK AAH [EHTPaJbHO CHKATOro

e + e’
sneMeHTa no cune N ——— (cM. 1. 26).
e

64. Pacuer ¢opMbl HauHHAETCHA C ONpENesNeHHs] COCTaB-
JSIOLIeH NoTepb HalpsI?)KeHHH B apMmarype o, 10 HOMO-

Pue. 11. Pacuernbie cxeMun dopM ¢ KauamlIUMHCS YIODPaMH

G — P4 OCAX IMAPDHHDPOB, COBMEIIEeHHEIX ¢ HeATpalbHOR  INOCKOCTLIO;
6 — 10 ke, CMellcHHbLIX BHHM3 OTHOCHTEJALHO HeHTPAaJAbHOH IJIOCKOCTH

rpaMMe Ha pHUC. 0.2 NPUJOKEHHs 2, AJ9 Yero 3ajamTcd

e

3HAYEHHEM O, H OTHOIIEHWEM - (IO ONLITYy NPOEKTHPO-
€

BaHHS).

[IpuMmevanue Taru, coenuHsIOMNE Kauawlilecs yrnopsl, HOJMXK-
Hul TpUHUMATECST U3 Cr. 3 U HalpsXKeHHS B HHX He JOJKHBEI IPEBHIIATSH

800—1000 kzfcml.

65. BTopas cocrapasiiomas norepb HanpsaXeHUH B ap-
Martype onpejesasiercs no passoctTa |[o ] u o, (o, = [0 |}—
......O-H)_ ,

s Toro yro6bl MOTepH 6,  He NpEeRBIUAJNH HalJeH-

HOro 3HayeHus, njaowmaab £ noskHa OblTh He MeHbIIe BeJHu-
YHHbI, MOACYHMTbIBAEMOH IO HOMOrpaMme Ha pue. 6.2. Orta



" €
njaomwans onpenensiercs no N, 6. M OTHOIIEHHIO —, KOTO-
e

poe NPHHUMAETCs1 TaKUM e, KaK ¥ NPU NOoJCUeTe O ,

66. I[To Taban. 1.3 (npu O6ankax H3 WBEJNJEPOB) HUMH
taba. 2.3 (npu AByTaBpoBHIX 6ankax) NPUJAOKeHUS 3, 3a-
NaBasiCh KOJHYECTBOM 0AaJioOK U Onpenessiss TOJIMUHY OOLIHB-
Ky 1o npubauxenHoil dopmynae (bl) u ee MWIUPHUHY, NPUXO-
AANLYIOCS Ha ONHY 6anky, MOXHO HAuTH TpeOyeMBI HOMep
wBesaaepa (AByTaBpoBod OajikKu) U €.

67. dns ceuenus, nogo6pPaHHOTO C NEePBOU TIONBITKH, OI-
pelensiorTca e=e. +i U paccrosnue €', XKoTopoe INPHHUMA-

eTcsI M0 KOHCTPYKTHBHBIM coobpaxkenusiM (cm n 17) Ilox-

€
CUHUTBIBAETCA OTHOIUEHHE -——, H €CJHM €ro B&JHYHHa OTJ/IN-

e
yaeTcsl OT MPHHSITOH panee, 3aHOBO OMPENENSIOTCI O, O

u F, Kak 3T0o onucaHno B nn 64—~66, HO yxKe no (pakKTHUYECKO-

e
My 3HaUeHHI0 —-.
e
68. Ceuenne, mogob6paHHoe NPU BTOPHUUHOM TIOHCYUETE,

e
OGBIYHO UMeeT OTHOLIeHHe —-, OJu3Koe K pacueTHOMy Ec-
€

JIU Xe COXPaHsieTCss pa3Huia MexXAY HOBBIM (DAaKTHUECKUM

€ ’ "
H PacueTHbIM 3HAUEHHUSIMH —-, olpefeneHue o, 0 H F
€

MPOU3BOJUTCSA B TPETHH pas3, U HA 3TOM 3aKaHUUBaeTCHd NMOMA-

Gop ceuennus.
69. IloncunTeBalOTC TeoMeTpUUECKHE XAaPaKTePHCTUKH

CEeUeHHS, YTOUHSIOTCS BEJHYHHB € H e’ ¥ ONnpenensieTcs mio-
HiaAb TAT MO popMyJie
N e
Fo=e —. (16)

4
R e

[Tnomans Fy, Bcerma okpyrasgercs B 60JbUIIVIO CTOPOHY
70. PacueTr 3akaHuHuBaeTcsd NPOBEPKOU NPHHSITOH TOJIIIH-

Hbl OGIIUBKH Mo TOUHHIM dopmyaaM (cM ra XI) u Hepa-
BeHCTB (13) u (14), no KoToOphIM YyCTaHABJAUBAETCS TIpa-
BHJIBHOCTL Noja0opa ceueHuss pOPMBI; MOCJAEe 3TOr0 MNPOHU3-
BOOUTCS PacyeT Ha YCTOHUMBOCTD

b. PACYET ®OPMbI C KAYAIROIUIHMHCSH YIIOPAMH,

I[TOJTHOCTHIO PA3Ir'PY)KEHHOH OT H3THBAIOLIETrO
MOMEHTA

71. Ceuenue bopMel, pacueTHass cxeMa KOTODOH TIpHBe-
neHa Ha puc. 11,6, N0MXKHO yAOBAETBOPATH HEPABEHCTBY
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6, = NE, (3+81 )’+ N +'8’)’“___€[0H]’(17)

=— —
o Fa \&"—é1 F [g‘i (e —~—e1)*+- i} (e+61)2]
Ea Fa

a TaK¥Xe INPOBEepKe HAa YCTOHUUBOCTE, BHIIOJIHSIEMOH KakK 4
et+-e’
:—l‘ -(CM. 1. 26).
€ —e€q

72. CMelleHHe OCH LIAPHHPOB, obecrneuynBaloiiee MOJHYIO
pasrpysky QOopMmbl OT H3rufarolero MoMeHTa, onpexenser-

Cs1 M3 BbIpaXKeHHSs

LHeHTPAaJbHO CXKATOr0 3JeMeHTa mo cujae N

8!
TR (18)

1 "
wga

-

rge *-— no tabua. 1.1 npunoxenus 1.

73. IlpeaBapuresbHBIN mOLOOP CeUeHUA M IJIOUWIAMH TAT
MPOU3BOAUTCS [0 HOMOTpaMMaM Ha pHc. 5.2 4 6.2 npuJjoxe-
HUA 2 KaK [Aag QOopMbl ¢ HeOMeUWEeHHLIMH OTHOCHUTENLHO
HEHTPAJAbHOH NJOCKOCTH OCSIMH LIapHHPOB (cM. mi. 64—
69). Jlas nomgoOGpaHHOTO CceyeHHs ONpefensilorcs € H e
i nojcuuTbiBaercs e, [mo dopmyae (18)].

74, 3a cuerT CMelleHUs OCeH IUAapHHPOB IOTEPH HANPS-
XKEeHHd B apMmartype BO3pactaioT A0 BeJUYHMHBI, NpUMEpHOe

3HayeHHe KOTOPOH JAJS1 OOLIUHBIX COOTHOIUIEHHH MEeXAY 3KC-

€
neHTpuuuTeTamMu e U e (— =0,0—1) onpegensiercsa Mo M-
€

nupUyecko dbopmyne
o; = 0,5(1 + n)og (177)

n = €+ €1 (e’ 2_
(9’—31) (3 ) ’
o_— [OTepu HanpsiKeHus no ¢opmyae (13).

Iy

rage

Hnas Toro uroObl MOTEpPH HANPSIKEHHUS B apMarype Io
dopmyJsie (17) moBect 1o [ 0y ), HY2KHO YBEJUYUTH TJIO-
aAb IIONEPEYHOro CeUeHHUS TAr U QPOPMBEI; NPH 3TOM CJAEedY-
€T YYHTBIBATh, UTO COCTaBJfIOLAs O, 3aBUCAILAS OT IJO-

aau T, YBCJHUUBACTCHA HPH CMELIEeHHHU OCH IIAapHUPOB B

n pas, a CocTaBJsAOILasl O, 10 KOTOPOH NOACUUTHIBAETCS

e’

(6”—-81)2

nornepeyHoe ceyeHue (QOPMEI, — INPHMEPHO B
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pa3. [Ipu He6oablION BeNUYHHE €; pallHOHAJIbLHEE, B EPBYIO
oyepellb, YBEeJHUYUBATDH MJoillaab GopMbl; npy 60gbUIOM 3HA-
YeHHHU é; 3¢ (eKTHBHee MOBbIMIATh NJOLaAb THT.

75. Ilpn yBenvyenHo# nJjollajzu ceyeHus ¢GOpMH, €CJH
9KCHEeHTPHUHUTETbl € K € He MeHSIOTCH, a TakXke ecyd Oblaa

H3MeHeHa TOJbKO IJollaAb TAT, NOTEPH HANpPAXKeHUs Mpo-
BEpPSAIOTCS 10 HOMOrpammam Ha puc. 9.2 u 6.2 npu

k=e+€1"

e’ — ey

B Tex cayuasx, Korjla yBeJHU€HHe IJIOHIAAH CeYeHHd
¢OopMbl NMPHBOAHUT K HW3MEHEHHIO MOJIOXKEeHHUS HeHTPaJJbHOH
NJAOCKOCTH, BbIUMCJAEHHE IKCUEHTPHUHUTETOB €, € u e; npo-
M3BOAUTCH 3aHOBO. 3aTeM NOACYHMTLIBaeTCcs IJollaib TATH

H3 BblpaXKeHHs]

*

N e e
Fa = o ,+ 1 (19)
Ga e -—-—61
U onpepeasiercd oy 1o dopmyne (17). Pacuer 3aBepinaer-
CsA NPOBEPKOHX YCTOHUUBOCTHU (POPMHI.

VIil. PACYHET ¢OPM C NMOAOBPAHHDBIM
noJio)KEHUHEM HEUTPAJIbHOU IIJIOCKOCTH

76. CoBMelleHHe HeHTPaJbHOH NJOCKOCTH C OCBIO Ha-
NPSKEHHOM apMaTrypbl HJAUM CMelleHHe OTOH IIOCKOCTH
BBEPX Ha ONpeAesJeHHYIO BEJHYMHY YACTHYHO HJH IOJHO-
CTbIO pasrpyxkaer ¢opMmy ot u3rubawlero mMmoMmesra. Pac-
YeT TAKHX (POpM ocyluecTBasieTcsd Haubosee npocTo.

A. POPMA C HEHTPAJIBHOH NIJIOCKOCTHIO, COBMEIIEHHOHA
C OCbIO HAHNPA)XEHHOH APMATY¥PbI

77. CeyeHue (QOpMBI, pacueTHAs cxXxeMa KOTOPOH NpUBe-
AeHa Ha puc. 12,0, 10MKHO yOOBJIETBOPSITH HEpPaBEHCTBAM

N  Ea _

0g = - < o], (20)
4

y =94 < [yl @1)

rie B —mno ¢opmyae (3);
@ — no T1aba. 1.1 npunoxenus 1, a TakxKe nposepke
Ha YCTOHYHBOCTH, BBINOJHSAEMOH KaK AJS LEeHTPaJbHO CXKa-

TOTO 3JieMeHTa Mo cusne N (cM. 1. 26).
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78. TTon6op ceuennsi GOPMEI NPOU3BOAUTCA B COOTBETCT-
BUM C YKA3AHUAMU MPHAOKEHUR 4; NPUHATOe cedyeHHe A0J-
JHO yaoBJAeTBOpATh ycaousiMm (20) u (21).

Puc. 12 Pacuertnble cxeMb ¢opM ¢ noA06paHHbIM OOJA0XKEHH-
eM HeHTPdaJabHUU [JIOCKOCTH

g — MpH COBMENIeHHU HEeHTPAJbHOH TJAOCKOCTH C OChIO Hanps2KeHHOR
apMatTyphl, 0 — OpH CMelLleHHH HeATpadbHOE NJAOCKOCTH OTHOCHTEAbHO
OCH Hanpsi>KeHHOH apMaTyphl

5 ®OPMA, HOJHOCThHIO PASMPY)KEHHAA OT H3THBAIOIHIErO
MOMEHIA 3A CYET CMEILEHHA HEATPAJIbHOH [1JA0CKOCTH
OTHOCHTEJbBHO OCH HAINPA)KEHHOH APMATYPBbI

79. Ceyenue GopMbl, pacueTHasi cxeMa KOTOpoH H300pa-
sKeHa Ha puc. 12,6, L0a1XKHO YNOBAETBOPATHL HEPaBCHCTBY
(20), a TakxKe NpPOBepPKe Ha YCTOHYHBOCTD, BLIITOJIHS€MOH
Kak U UEHTpaJibHO C¥XKaToro 3JeMeHTa IO CHJE N
(cm. n. 26). [Nonepeynas pepopmanusi B TAKOM dopmMe OT-
cyTcTByeT {(y=0).

8(0. BenuuuHa cMelleHUS HEHTPaJAbHOH IJIOCKOCTH OTHO-
CHTeJbHO OCH Halpsi:xKeHHO#H apmaTtyphl, obecneunBamollasn
MoJHYI0 pa3rpy3ky ¢opmbl OT u3rubamouiero MoMeHTa, om-
pejaedsieTcss no ¢opmyJe

- 0
€, xN . (22)

rqpe * — 10 ta6ba. 1.1 nmpunoxenus l.
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81. Ilog6op ceyeHuss GOpMbI NPOU3BOAUTCS B COOTBETCT-
BUU C YKa3aHUSIMH NPUJAOKEHHSA 4; NPH NPUHHATOM CEUEHHUH
JA0JI2KHA ObITh MOJHOCTbIO HCKJNUEHa IlonepeuHasa gedop-
Malus.

VIII. PACYET ®OPMbI, BLITHBAEMOMH
I[IPH HATS)KEHHHU APMATYPbI

82. Ceuenue ¢GopMbI, pacueTHass CXeMa KOTOPOHd H300-
paxkKeHa Ha pHc. 13, MOJIKHO yJOBJETBOPSAThL HEpaBEHCTBAM

0,125Nel? — 1
y=— EB v < [yB] ’ (23)

N / E 2\ 1 Eq
Op = [ 7 | e(Neg'—-qpf )]}—é [Gn]s (24)

rae B —no dopmyae (3);

¢ U 7 — no tab6Ja. 1.1 npunoxenusa 1,
a TakKxKe IIPOBEPKe HA YCTOWUHBOCTb, BLINOJIHSAEMOH Kak
IUIS BHEHEHTPEHHO CIKAaTOro 3JieMeHTa 1o cHje V (cM. 1. 20).

[Ipumeuanue Ecau Bec OCTOHHOH CMeCH 3HaAUHTEJAbHO MPEBOCXO-
OHT coOcTBeHHBIH Bec (OpMEBI, a TakiKe NPHU NOBBLIUIEHHLIX TPEOOBAHHUSAX

K TOYHOCTH pacyera, ciaeayer B (opmyae (23) BMeCTO ¢ NOILCTABHTE
B

qnp = & TR

Puc. 13 PacuerHad cxema (opMBbI, BEITHOaeMOH NpH HATAMKEHHH ap-
MaTypHl

83. Ceuenne ¢opMbl, onpeaesasieMoe KOH(QUrypallueH H3-
neJNus U NPHUHUMAEMoe I10 KOHCTPYKTHBHBIM COQOpaXKeHHU-
M, OOBIUHO VAOBJeTBOpsieT HepaBencTBaM (23) U (24)
nmpoBepke Ha yctoiiupBocTh. [lopbop ceueHns OOLIHBKH

oANOHA W OOPTOB BLIOJHACTCH MO OO0WIEMYy METORY
(cMm. raasnl XI—XII).
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IX. PACYET CTAHHOHAPHDLIX $OPM

A. POPMA, PA3IPY)KEHHASA OT H3IrHBAIOIIEr0O MOMEHTA,
CO3[AABAEMOIO CHJAOH HATHAXEHHS APMATYPBI
H3ALEJHS, 3A CYET BEPTHKAJIBHOH HATIPY3KH

1. HelitpanpHag MIOCKOCTh (POPMBI PacClogaraercsi HUXKe
OCH HANPAKEHHON apMaTypbl

84. Ceuenre (popMHl, pacueTHas cxeMa KOTOPOH H306pa-
KeHa Ha puc. 14,q, 1OMXKHO yIOBJETBOPATL HEPABEHCTBAM

__ (0,125Ne — 0,0078412) I2

B <yl (25)
G’n:{N- | e(Ne glg)—g————
F 24 | B
T P o Fia < [onf, (26)

24 {Fa(ez—l—rﬁ)iﬂ L J

rie B—mno ¢opmyae (3),

a)

IIIIIIIlIIIIIIIIIIIIIIIIIlIIIII"IIIIIIIIIIIIIllllllllll l

— z — —
)
. g
O T A O O O G T O T
1 e Sl X 4

# 4

S

Puc. 14. PacyerHsle cxeMHBl CTalHOHAPHBIX GOPM

@ — ¢ HEHTPaNLHOH TNJAOCKOCTBHIO, DACHONONKEHHON HHXe OCH HalpsXeH-
HOH apMatypsi, 6 — TQO XKe, DPACHOJIOKEHHOR BRIILE OCH HanpsXeHunon ap-

MaTypH
3—1622 33



a TaK¥XXe NpoBePKe Ha YCTOHYHMBOCTb, BHIMOJHSAEMOH KaK AN

BHELlEHTPEHHO C2KaToro sjieMeHta no cuine N (oM. 1. 20).

[lpu N{‘f—lﬁ-— nepopmaunsa y =0, U norepd Hampsaxe-
e

HUsl onpeneasiorcsa no ¢opmyse (20); ecqaHn K TOMY XKe

[2 “
N K fﬁ NpoBepKa YCTOHYMBOCTH MPOU3BOAHMTCA Kak JJIs
e

LEHTPAJIbDHO CHKATOI'O 3JEMEHTA.

80. O6meMy pacuetry no pedopMalluy mnpelliecTBYeT
pacuer OOpTOB, €CJM OHH YYUTLIBAIOTCH MPH ONpeaeseHUHU
XKecTKoCcTd popMbi (cM. ra. XII), u oOWIHUBKH NOAA0HA (CM.
ria. X1).

86. B ¢dopmax nnasg usrororsenusi 6aJok u gepm B ro-
PH30HTAJIBHOM NOJIOXKEHHH, B KOTOPbIX CHJIA HATSXKEHHUd ap-
MaTypbl H3IeJUA NPHJAOKEHA HECHMMEeTPUYHO, B pacuer
BBOJAUTCSH 4aCTh CEUEHHS, HeNoCPeJCTBEHHO BOCIPHHHMAlO-
masgs Harpy3ky ot cuiabnl N, U NpU AOCTAaTOYHO YacTOM pac-
IOJIOKEHHUU nonepeyHblXx 0aJioK-— 0J0OBHHA IUDHHLI 0O6-

HINBKU [MNOAL0HA.

[IpumMeganusa 1. YBennuenwe pacueTHOH KeCTKOCTH ¢opMbl 34
CYeT MPOTOJAbHbIX 6aJ0K, HENOCPEACTBEHHO HEe 3arpyeHHbIX CHJA0d N,
MOXKeT ObiTb AOTIYULEHO MPH H4AJHYHH ONbLITA 3hCIyaTaluHH aHAJOTHYHBIX
¢dopmM HJIH BLINUJHEHMH CNEHHAJLHONR 3JKCHepHMEHTAabHOH NMPOBEPKH HX

HKECTKOCTH.

2. Ha pacueTHYI0 4acTe QOpMbI [EpenawTCs COOrBETCTBEHHO YMEHb-
lleHHbie BePTHKAaJdbHbie HATPY3KK & H P.

87. Ilpn HeoO6X0aAMMOCTH JUKBHIAHPOBATL AehopMalHIO
¢OpMbl B BepTHKAJbHOH NJOCKOCTH €€ MNPHTPYyXKalT (CM.
n. 20); TpebyeMasn BeJIMUMHA Irpy3a HA eAUHUUY AJAMHbl MO~
CUMTbIBaeTca no gopmy.Je

N
g =16 ; —q

bonee Tounoe 3naueHue g’ MOXKHO MOJYUHTh, €CJU BMe-

CTO ¢ NMOACTABUTH [PHUBEAEHHOE 3HAayeHUe CYMMAapHOH Bep-

o B
TUKaJbHOH Harpy3KkH, PaBHOE (g, =g-+p £y Beauunny

Gnp PEKOMEHAYeTCS BBOAHTHL TakXe B (POPMYJB, colepxKa-
iwHe g (cm. n. 34), ecau TpebyeTcsd NOBLILICHHASS TOYHOCTH

pacyeTa, a TakXe npu BCce GETOHHOM CMecH, NPEeBOCXOMAS-
eM cOOCTBEHHBIH BeC (QUpPMHUI.
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2 .HefirpaabHas naockocTb GopMbl pacnonaraercs Bbiille
OCM HANpPsIKEHHOH apMaTyphl

88. Ceuenne ¢opMbl, pacuerHas cxeMa KOTOPOH H3obpa-
KeHa Ha puc. 14,0, . JOMKHO YAOBJETBOPATh HEPaBEHCTBAM

_ (0,125Ne —0,013412) {2

V= B < [ya] ’ (27)
_ ﬁ_ gl E:___
“n F T e(Ne 12 ) B
—— Pl Ea < [a], (28)

12 [F, (e?4-r?) —g—ﬂ-—l— J ] =

a TaKe NMPOBEPKe Ha YCTOHYHUBOCTh, BBIMOJHAEMOH KAaK JAJf
BHELIEHTPEHHO c¥KaToro sJeMmenra mno cuje N (cMm. m. 26).

Ilpp N < o9l

medopmanusa y=0, u norepu Hanpaxe-

uug oupepenstorcs mo dopmyae (20); ecam K TOMY Ke
5012
N <

, IHPOBEPKa yCTOﬁqHBOCTH NPpONU3IBOAUTCA KdK AJAd

IIeHTPaJbHO CXKATOr0 3JIeMEHTa.

89. HelirpanbHas na0CKOCTb pacnoJsiaraeTcsi BhILIe OCH
HanpsixkKeHHoid apmatypol B dopMax Aas peOPUCTHIX H3Je-
JUA HJH OaJOK NPHA HMX H3FOTOBJEHHU B BEPTHKAJLHOM HO-
JoxeHuH. B atux ¢opmax 3a cuer OOpTOB, BCEMIa BKJIO-
yaowuxess B paboTy, XECTKOCTb MNOJiyuyaeTcss HOCTATOYHO
OOJIBLIOH; B HHX TaK:Ke 3HAUYHTeJbHA BepTHKAaJbHAasl Ha-

rpyska p. Ecam Xe cymMMmapHas BepTHKaJbHAsI Harpys3ka He
DOJIHOCTBLIO JIMHKBHAUPYET HeopMalyio 1m0 BepTUKAJH, op-
My npurpyxaiot (cM. n. 20); rtpebyeMasi BeauunHa rpysa
HAa eQUHULY JJIMHBl NMOJACUYHUTHIBaeTCS 1no ¢opmyJe

;o Ne
g = 90,6 P

B 6oapuinHCcTBe cayuaeB, ocOOEHHO TPH Bece GeTOHHOM
CMeCH, NpeBocxoasiiieM COOCTBeHHBIH BeC (POPMEI, CJAeRyer
B IOCJCAHEM BLIpaXKEHUH BMECTO § NOLCTaBHTb Gy, =4+

B
+pE._I' Torna e sTa BeMUuuHA BBOAUTCH M B JAPYyTHe
gopmyJinl, cogepxalgue ¢ (cM. 1. 88).
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B. ®OPMA, PA3rPYKEHHAS OT H3THBAIOUIETO MOMEHTA

C TOMOIPIO CHELHAJDHBX [TPHEMOB (HEHTPAJBHAS

IIJIOCKOCTh PACHOJIATAETCH HHXE OCH HAIIPSKEHHOH
APMATYPbI)

90. ®opMa, pasrpyxKeHHas ¢ NOMOLILIO CTEDKHEH (tar),
pacioyiaraeMblx HHKe HEHTPAaJbHOH MJIOCKOCTH H IPEgBADPHU-
T€JIbHO HATAHYTBHIX, PACCYHTHIBACTCH KaK MNPEABAPHTENLHO
HallpAXKeHHas MOJBHXKHAS (opMa ¢ TOPH3OHTANBHBIM IIpH
GopMoBaHuH noamonoM (cM. ra. V). Ceuenye bOpMBI J0JI-

Puc. 15. Pacyernas cxema cTanuoHaprofi dOPMB ¢ KayaloUiMUCS
ynopamu, OCH IMIapHUPOB KOTOPLIX CMEIIEHHl BBepX OTHOCUTEALHO
HCHTPAaMbHOA MJOCKOCTH

AKHO YIOBJIETBOPATb YCJAOBUSM M. 47, TOMbKO B opmye (4)
x ={.

91. ITopsaok BuluxCHeHUd npuHuMaercs no nm 48—55,
MpH 3TOM pacuer Bejercs ne no cuje N, a N0 pPasHOCTH

[2
---%. B uyactHOCTH, 3Ta pa3sHOCTb NOACTABJSIETCS B
e
popmyay (5). Benwuunn P, u M, onpejeasiiorcs mo He-

CKOJIbKO OTJIHYHBIM BHIPaXKEeHHSIM

P,—|N—2l)_ e =0 (6)
Ly 166)6’J+r2+m’
MpﬁNe *"*Téz “Plef- (7!)

92. Pacuer ¢opmbl ¢ KaualoLIUMMCA yHopaMd He OTJIH-
4a€TCss OT NpuBelleHHoro B . VI aas caydas pasrpysku
GopMBl OT H3rubaLIEro MOMEHTa, CO3J4aBAEMOI0 CHJION

HaTAXKEHHd apMaTypol (OCH IIapHHPOB COBMEUICHE! ¢ HEHT-
PaabHOH MJIOCKOCTBIO), TOMBKO Ae(OpPMAUHSA ¥ B paccMar-
PUBaeMOH QopMe Bcerja pasHa HyJI.

93. B crauvonapHoit gopme pexomernayercs ocu IapHU-
poB CMellaTp BBEPX OTHOCHTEJNbHO HEHTPAJBHOH TMJIOCKOC-

TH, Osarogaps yeMy yMeHbINAlOTCA NPOHOJbHAS CHAA, Jeii-
CTBYIOIlas HA (opMy, H mJjolans 1ar. PacuetHas cxeMa

36



¢dopMbl CO CMELIeHHBIMH BBEPDX OCAMM LUADHUPOB MPEeACTAB-
JAeHa Ha pHc. 15; ee ceueHHe HONKHO YHOBJIETBOPSTH HEpa-

BEHCTBY
ey \B
Og == Vra (e, 1) T
E,Fy ‘e'+e
N (e 4 e')?
T —<fod),  (29)
F 1= (e’ + &;)? (e —e 2]
2 (e et (e e

a Tak¥Ke NPOBEPKe Ha YCTOHUHBOCTbL, BBINIOJAHAEMOH KaK JJs

e+ e
LHEHTPAJbHO CXKATOro 3JeMeHTa no cujae N 3__ (CM.

e €1

n. 26).
94. Besyunna cMelleHHs OCH UIAPHHUPOB BBepPX He HAOJ-

2KHa NIDCBLIUIATD BCJHWUYHUHDI, OHPGILEJIHEMOﬁ U3 BbIPDA2KCHHA

r

e; — ¢ e
1 16N (et e) ’
ql?

(30)

2 maolajab TAT IPH CMEllleHHOM OCH TOJNCUYHMTHIBAETCH IO
dopMmyJe

Fa"-—_— N . e — €1 (31)

03 6’ + e]_ .

[Topsmok BbIUMC/EHHS O ¥ YKa3aHUS 110 NOJb30BAHHUIO
HOMOTpaMMaMHu cM. 1. VI, Tonabko £y MNOACUUTHIBAGTCSI IO
¢dopmyse (31).

95. ®opma ¢ HeliTpaabHOH NMAOCKOCTHIO, COBMEIIEHHOH C
OChI0O HANPSIXKEHHOH apMaryphbl, OTJUYAETCS OT COOTBETCT-
BYIOLlEH NOABUKHOW (POPMBI T€M, UTO B HEH OTCYTCTBYeT NO-
nepeunas nedopmauna (y=0). Ilorepu Hanpsaxenus B ap-
MaType onpenenstotcs 1o Tol xe popmyae (20).

PacueTHbie GOpMyabl He MEHSIOTCS NMPU CMelleHHH HeHT-

pPaNbHOH MJOCKOCTH OTHOCHTEJNbLHO OCH HANpSAXKeHHOH apMa-
Typbl Ha BeJUYUHY He OoJjee

BBEDX
ql®
c — —v—
1 16N

H BHH3

5glF
€, = ——
1 48N



Takum o6pa3oM, NpU pacno/ioKeHUW HEUTPaJBLHON IJ10-

CKOCTH B MIpelesiax VKa3aHHbIX rpaHull (Ha CpeJHeM OT OCH
2

HANPAMKEHHON apMaTypbl y4acTKe BbICOTOMH éﬁ)’ dbopma

£

TakKe He neopMHupyeTcs B NMONEePEUYHOM HalpaBJEHHUH.
[Ipumeuyauue DBosee Tounule 3naueHiss e; MOKHG OOJNYUUTH, €C-

B
JI BMECTO § TIOACTABHUTb §up =g+p =

EJ
X. PACYET WIMPOKHUX NOIJIOHOB

96. Wupoxu#t mogaor (cM. nm. 37 u 38), HA KOTOPOM HU3-
roTaBJMBAlOTCA H3AeJUdA C apMaTypou, IpeIaBapUTENbLHO
HANIpSI2KEHHOH B OAHOM HanparJjenud (puc. 16,a), paccuu-

ThIBAe€TCH 10 opMynaaM Oag Y3KOH (popMbl COOTBETCTBYIO-

Puc. 16. Pacuersble cXxeMbl IIHPOKKX MO 1A0HOB

G — NpH HATSOKeHHH apMaTyphl B OAHOM HanpapJeHHH, 0 — To XKe, B NBYX Ha-
NPasACHUAX

liero THma, Toabko B Beipaxenus (1), (14), (21) n (23)
BMecTO Koz dUuiiueHra @ BBOAUTCH KOIDPUUHEHT @5,

97. Koaddunuent ¢;, KOTOPHIM YyuuThiBaercs paborta
MOANOHA B JABYX HaANpaBJeHUSIX MPU ONUPAHUH €0 B YEThI-
pex TOuKax, MOACUUTHIBAETCS MO HNPUOJIHKEHHBIM (opMmy-
aAaM (32) uau (33) B 3aBUCUMOCTH OT PaCUYETHOH CXEMHBI.

Ilpu onupanuu nNojgAoHa HA TOUKH, CMEIIEHHLIE B OXHOM

HalnpaBJieHHH K cepeauHe (cM. puc. 16,a), KOapDUUUEeHT @
paBeH

w RO
¢1=(a1vo+a2ﬁ)l+2e+¢, (32)
FAo&
b= 2x L,
B, b



_ b .
TO ﬂ'

a, A 23— 1o tabéa. l;

¢ — no taba. 2;
B, n B,— XeCTKOCTH CeueHHH, NepNneHAHKYJAPHBIX CO-
OTBETCTBEHHO OCSIM X H Y.

Tabauuga 1}

3navenns Ko2hPpHUUKEHTOB a; H Oy

Top | 0.5 0,6 | 07 | 08 | o9 | 1 1,1 ' 1,2
sna l ) ! : , , ' bttt
a; | 0,22%8] 0,1195] 0,0713| 0,0481 | 0,0355]0,0282{0,0237|0,0208
as | 0,0052} 0,0096; 0,0131} 0,0166| 0,02 |0,02330,0265/0,0236
I 3
Tnp 1,3 1,4 | 1,5 1,6 l 1,7 1,8 1,9 2
] .
% 1 r ! l i
a;, | 0,0189| 0,0174! 0,0166} 0,0159] 0,0154 0,015 10,0146/0,0143
ag | 0,0327] 0,0357| 0,0387| 0,0416| 0,0445 0,047410,05020,0531
l L | l |
I[Ipuwme qla Hue Kosbduuuent a; TOJACYMTHLIBAaeTCH MO
b
Yop= " * 4, — ; Ko3dODHIUHEHT ag—I10 ¥, ;p==Yo.
a }/' ;A ip
TaGanuna 2
3HaueHus Koahduunenta ¢’
- - — = —_—
£10| 0,05 0,1 0,15 | 0,2 0,25 0,3 I 0,35 0,4
!
T f’_ 1 ] r T T
o’ 010,0019 0,00330,0039!0,0036:0,0021| —0,0012 | —0,0062 | —0,0088
. n k
[Tpumeuanue Kosbduuuent ¢’ spoaurcs B dopmyay (32)
CO CBOMM 3HAKOM.

KO3(pULUEHT @,

Ilpn onupaunn mupokroro nomggona no xkpasam (& =0)
onpeaensieTcss M3 Bbipa*KeHHA

P =4 k‘}’g:

rae a,— o raba. 1.

(33)

98. B mmipokom moanoHe, Ha KOTOPHIA mepemaercss CH-
jla HaTAXKEeHHS apMaTypol B I1BYX HanpasaeHusax (puc. 16,6),
NOTEPH HAaNPSAMKEHHA B apMaType MO KaXJOMYy HanpaBJaeHHIO
MOXHO ONpelesaTe MO POpMyJaM Aaf y3KOH (eOMKI, 1noi-



CTaBJfAA B HUX COOTBETCTBYIOLIHE 3HAUEHUM C HHIEKCaMH
X U Yy ¥ NMOrOHHYIO BEPTHKAJbHYIO HarpysKy.

[Iporu6 Takoro NMOAJAOHA, €CJH OH HE PasrTpykKeH OT H3-
rufaioniero MoMeHta (OObiuHas KOHCTPYKUHS), paBeH

Nye N e [ at
y:( xxi_l’)’)_‘g___l_ (Pl;}: : (34)

B, By, «

rne e — no dopmyae (32) uau (33);
g .~ IIOTOHHaaA Harpyska.

B nopnonax, pasrpyXeHHBIX OoT u3rnfaiociiiero MOMeHTa,
C03/1aBaeMOro CHJIOH HaTAXKEHUsA apMartypbl HU3LEJHs, IPOo-
rub onpepeJsisiercs o ¢opmysaam (14) uau (21) npu 3ame-
HE @ Ha .

Beiru®6 noamoHa, B KOTOPOM HEHTPaJbHAsI IIJIOCKOCTD
pacnoJiaraercsi BbILle OCH HANPSIXKEHHOH apMaTypbl, BBIUHC-
nsercss Takxke 1o dopmyae (34), TONbKO Tepes NEepPBHIM
YJCHOM B MIPaBOM YaCTH CTABUTCA 3HAK MHHYVC.

99. Pacyernpie XXecTKOCTH IO ABYM HamnpasJenusMm B
u B, noacudteBaiorcsa no ¢opmynaMm B sl COOTBETCTBYIO-
mero tuna ys3kou ¢GopMmel. B 3TH ¢GopMyanl BBOASTCSA BeJIH-
ygHel N, uau N, JJuHa 1I0J40HA B paccMaTpPUBAEMOM Ha-
npasiaennn ([ unm b), a TakXKe NPHUBEIEHHBLIE KECTKOCTH
EJ}PutE J7p.

[Ipu npuaoxenuu cunbl HaTIXKEHUA aPMATYPHI TOJABKO B
HanpaBJeHHH OCH X pacueTHas XKecTkoctb B =EJP.

100. TIpusenenunle xectkoctd EJIP u E /P, BBOLUMBIE
B BhipaxKenust B, ® By, yUUTHBAIOT BJANsiHNe 6aJiOK APYroro
HanpaBJeHHUs HA WX BEJHYNUHY H ONPenenasioTcs IO IpPH-

OnuxeHHBIM GopMyaam (puc. 17):

EJup — Ele (35)

J  J
1-—-—&(!-—- "f)
Jx

Sl I
b, T{ by \? b, \2F¢
[ (3%
Bx ? ,, b P b b !
_0_1_2____ m__f_‘t_s
+”(b) I (b”
EJoo— &y (36
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m— Ez_. _b_g.a_’_b.};\acﬂﬂi ”_52_:_ fff_Eg_a
rae B, 1’6nz[(z) (1)1'“(1) p(l)].

B npuBeleHHBIX Bbillle POpMyJaax:
b, u by, — mupuHa OaJiK{, IMapaJJeJbHOH CO-

OTBETCTBEHHO OCH X H Y;
Ci U Cy — IIar ToH xKe OaJKku;
Jy u J,— MOMEHT HHeDUHH CeYeHHUs DacyéTHOH

MOJOCHl, NapaJllielbHOH OCH X, 6e3 H
¢ 6anakou Opyroro Halpas/eHHs;
I, u Jy-—TO XKe, TTapaJJieJibHOH OCH Y,

n — KOJIM4YecTBO 06anoK ADYroro Hanpas-
JIOHHUS 3a BBIUETOM OBYX KPaMNHUX,
’ ” /4
' B U — Ko3dduuueHThl no tabJga. 3.

101 Ilpu BBIYHCJEHHH MOMEHTA MHEPUHH CEUeHH, B KO-
Topoe momnajaer Oajika JApyroro Hanpasjenus (J H Jy },

9

€ —=

Puc 17 Onpenenenue nNpuBeNeHHBIX I'€OMETPUUECKHX XapakTe-
PHUCTHK HIMPOKOro NOAJOHA

& — II1aH H paspessl, 6 — pacueTHO® ceueHHEe AJNA BREIYHCAEHHSA /. 8—TO
F

r
Ke, .fx, & = T0 Xe, ‘Iy' g — T0 XKe, Jy‘ Cedendsa OAaJIOK RPYroro HamnpabJies
HHY 3&TeMHeHK

4l



Ta6aunua 3
3navenus xoatdpdpuumentros u', p” H p”

| |
8 | 10 12 14 | 16 18 20
i .
|

6| 7.5 9 10,.5" 19 13.5 15 | 16.5

u” t 56 | 90 | 132 | 182 \ 240[ 306

380 l 464

|

w | 142 | 300 | 540 | 882 | 1344 | 1944 | 2700 | 3630

pa3pemiaeTcd He YUHTLIBATL U3MEHEHHE €€ BEeJUUHUHBI IO
HIMpuHe 3TOH 0aJKHU U BBOAUTH IJIOLLAAS BepXHEH H HUKHeH
OJIOK BbICOTOU { (CpeAHdAs BBLICOTA IMOAKH, NPUBOIHMAS B
copramenTe). PacueTHble ceueHuss anst onpenenenus J, H

J; MoKa3aHbl HAa puc. 17, 8 u 0.

102. Pacyer TOANWUHHB OOLIMBKM B IIHPOKOM TMOIJA0HE
DU HE€UCTBHHW CHUJIbI HATSXKEHUS apMaTtypbnl B OAHOM Ha-
NpaBJeHUHX TPOU3BOAUTCS KaK [Jiss Y3KOTO TOJAJOHA
(cMm. . XI). [as mupokoro nomaoHa, Ha KOTOPOM H3ro-
TaBJUBAIOTCH JABYXOCHO HaNps:KEHHbIe 3JEMEHTHl, o0IIHBKA
PacCYHTHIBAETCS C YUETOM NMPUJOKEHHS CHJ B JBYX HANpPas-
Jenusix (cMm. tam xe, n. 109).

103. Ilpn nopGope ceuenuyt mupoxoro noaaoHa (B Ha-
MpaBJI€HUH OCeH X U Y) chaeayeT NOJb30BATHLCH HOMOTpPaM-
MaMH, rpapukamMid U TabauuaMu NPHJAOXKEHHH 2 H 3, Kak
3T0 ondcano B ra. [V—VIII.

XI. PACYET OBLIUBKH NMOOAOHA

104. Tousuuna o6IIUBKH onpepensieTcss U3 YCJAOBHS, YTO-
6bl mporub ee siUeHKH, OrPAaHHYEHHOH B HMOAJAOHE ¢ IJOCKOMH
OOIIMBKON MNPOAOJBLHBIMH W NOMEepeuyHbIMH OaJKaMH, HJIH
rpadHy THYTOI'0 JHCTA B NOAAOHE AJA PeOPUCTBIX H3ASIUH
He mpeBbllIaJ JomycKaeMon BeawuyuHbl (cMm. nm. 28), T. e.
JOJI2)KHO YIOBJICTBOPSTHCH HEPABEHCTBO

4
== %1 9151 < [nl, (37)
b (EY — ky o, b})
rae Ry u ko — cooTBeTcTBeHHO no taba. 4 u 5
gy — 10 yKa3aHuio n. 31;
o, — 1o 1. 106.

105. TpebyeMasa Toaumipna O6GIIHBKH MOXKeT OBITH INOA-
CuUHTaHa 1o QopMmyJe

3 - B
6= ‘/ --—‘2—+A + ]/-—-%-—-A. (38)




ky ;b1 _
mE

31=__

2
€. == ﬁ%zGc*b1
2 ——— "

E

[Ipumeuvanue [Ilpu pacueTe OGIIHNBKM MOA10HA, HAa KOTOPOM
H3TQTOBJAKTCH U3LeNUa ¢ OOLIYHON HEeHANDsXKeHHOH apMatypofi, B dop-
Mysax (37) u (38) npunumaercs o =0.

106. Cxumarwlee HanpsXeHHE Ha YDOBHE CPeIHHHOM
MJIOCKOCTH OOIIMBKH O, BXOAsillee B Buipamenuss (37) #

(38), moiacuuThiBaercss no ¢opmyaam (39)—(50) B 3aBu-
CHMOCTH OT THIA (QOPMBbI.

Tadnuna 4
3HaveHus kos(duumnenra %,

| | |
1 1,2 1,4 1,6 | 1.8 | 2 3

' paHHYHH ¢
\ CAOBHA

i | | |
[loanoe 3anieMae- '
HAE o . . « . 0,0133 10,0191 | 0,0227 }0,0251 | 0,0267 { 0,0276; 0,0279

YacTHuHOe 331 eM-
reine . . . »10,029110,0404|0,04990,0579 0,0642 10,0691 0,0808

| i | 1 ]

Tabauma 35
3unauenunn kKoadbdHuuenta %y

["panuuHbIE
yCIA0BHA

|
[Toanoe 3amemne- | | ‘
age . . . . .|0,1177|0 1189/0,1257;0,1301|0,1301|0,1348]0,1418
YacTuuynoOe 3alieM- |
reHue . . . . 10,197 {0,1935/0,1866 0,1968 0,2016|0,2055|0,209

l i i i

Il ppMevaHnue K taba. 4 u 5. fueitka oOmuBKH, NpHBapHBae-

Mad K XCCTKAM 3JICEMEHTaM Kapkaca nojgaoHa, B BCE NPDOMECKYTOUHDIC
A9CHKH B INWIOCKOM HOJNMOHEe pacCCHHTBHIBAIOTCH KaK NOJHOCTBIO 3alileM-

JEHHBIC, B OCTAJBALIX CJOYUYasAX TNPHHHMACTCH YaCTHUHOE 3alleMJIeHHe,.
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B ¢popme 0oO6BIYHOIO THIIA

- N _2)\E
T == P +(Ne+7]qa2)<ec 2) g’ (39)

rae B—no dopmyae (3).

B mnpenBapuresbHo HANpAKeHHOH (POpPME C FOPH3OH-
TaJbHOH NpH (POopMOBaHHH pabouell NMOBEPXHOCThIO MOLAOHA

O, == ~— '
F

rie P — no dopmyae (8);
P, —mno dbopmyae (0).

B npeaBaputrenbHo HanpsikKeHHOH (POpMe C MPOTHYTOH
npu GopMoBaHHH paboded NMOBEPXHOCTLIO MOJAJOHA

7

€c —
_N4P4P E] _ py(E] ) 2 41
0. F | [Mp B e (B ] 7 ’ ( )

rape P — o dopMmynae (12);
P, —no ¢opmyne (6);
M, — o dopmyae (7);
B — no dopmyse (10).

B .dopMe ¢ kagawoupMHuCHd YIIOPaMH, pas3rpyXeHHOH
OT H3rubawiluero MOMEHTAa, C03/JaBaeMoOro CHJIOH HaTsKe-
HUS apMaTyphbl U3JeJus,

N e—i—e > i
— + a e ——— e
O F e’ " (C 2)

rae B — no ¢opmyae (15).

E
B

; (42)

B ¢opme ¢ xavaoUUMUCsS yOOopamu, MOJHOCTLIO Das-
rpyKEeHHOH OT H3rufarolero MOMeHTa,
N edteée
g, = . 8Tl (43)

F €r——€1

B ¢opme ¢ HeATPanbHOU IJIOCKOCTHIO, COBMELIEHHOH ¢
OChIO ‘HaNPAXKEHHOH apMarTypsl,

_ N 2 S\E
O = F +7]qa (ec—l__ 2) B’ (44)

rie B—mno ¢opmyne (3).

[TpuMevanne 3Hak maOC NPHHHMAETCA NpH OOLIHBKe, paclo-
JOKEHHOR HHXKE HeHTPaJbHOH IVIOCKOCTH, 3HAK MHHYC — HNPH OGUIHBKe
Haj HEHTpaJbHOH MJOCKOCTHIO

44



B dopme, mosHOCTBIO pas3rpyxeHHo# ot uarubarouiero
MOMEHTA 3a CUeT CMeHleHHsT HEeUTpaJbHOH IMJOCKOCTH OTHO-
CUTEJbHO OCH Halpsi:KeHHOHU apMaTyphi,

N
0. = "F—' . (45)

B ¢opme, Boirnb6aeModl NpU HaTSXKEHUH apMaryphl,

_ N _ v, o, 8\ E
0= o — (Ne—1qa?) (ec — — ) - (46)

[IpumMeuanue. Ecn B popmyne (46) 3HaueHue O NOJaydaercd
CO 3HAKOM MHHYC, OHO BBOAUTCS B Bhipaxenusa (37) u (38) ¢ 3TuM 3Ha-
KOM.

B cranMonapHo#i ¢opme ¢ HeHTpaJbHOH [JOCKOCTHIO,
[aclOJIOKEHHOH HHMKEe OCH HAaNPAXKEeHHOH apMaTyphl,

N , gl 8 y E
G, = - L Ne — e - =, 47
e=—+| ’ )( =5 )8 (47)
a TIIDH ee pacloJOXKeHHH BhHIIUE OCH HANpSIXKeHHOH apMa-
TYPHI
N gi2 \ / 3 \ E
U — . Ne__ e . 48
©  F ( 12 )(‘ ¢ 2) B (13)

B npenBapurenbHO HANpsXXKEHHOH cTalHoHapHo# dop-
Me O: MNOACUYUThbIBaeTcs no gopmyJae (40), B KOTOPYIO NOA-
CTaBJSAIOTCSI COOTBETCTBYIOLIMe 3naueHuss P u Pi.

B crauuonapHoii ¢popMe ¢ KauaroUUMUCS YHOPaMH, ec-
JJU OCH WUADHUDPOB COBMELIEHHl ¢ HeHTPaJbHOH IJOCKOCTHIO,

N e |- e’__ (49)

g‘c=-——._

F e

a eCJH OCH IIapHUPOB CMeLUeHbl BBePX Ha BEJHUYHHY €y,

N et
F e’~+eq .

(50)

g'c...._.

B cranvonaprHo# ¢opMme ¢ NnogoGpPaHHBIM IOJOXKEHHEM
HEHTPAJIbHOH IJOCKOCTH O, OIpejessieTcs 0 ¢opmyJie

(45).
45



B ¢opmynax (39)—(50) B cooTBeTCTBHH ¢ NpHMeyaHu-
eM K . 33 F npuHuMaetcs 6e3 miaoliajy¥ GOPTOB, eCJH MOC-
JIe[HHe KpensiTCsl Ha LapHHpaXx.

107. Ha cramuu noabGopa ceueHHs TOJIIHMHY OOLIMBKH
MOXXHO onpeneasiTbh no npubjukeHHoH ¢opmyae (51), B
KOTOPDOH BJHsiHME CXKHUMAIOUWIUX HaNpPSKEHHH YUHTbIBAETCH
Ko puuueuroMm 1,2

S=rhyb, =/ T (51)

rape Rs— no taba. 6

Ta6anuuna 6
3Hauenuss Kozdpuunenra kg

1 l |

1 1,2 1,4 | 1,6 1,8 ) 3

I'pann4YHbBI
yCJ0 BUS

[loanoe zamemie-

HHE . .+ . . . 0,0022| 0,0025 | 0,0026 | 0,0027 | 0,0028 |0,0028 | 0,0028
HactruuHoe 3apieM-

AGHHE - ., . . « »|0,0029)0,0032)0,0034 | 0,0036 ; 0,0037 l0,0038 0,004
i | i J

108. Ecau npH OKOHYaTeJbHOH IIPOBEPKE TOJIIIHHBI JHC-
Ta OKa3biBaeTcsl, YTO HepaBeHCTBO (37) He YAOBJETBOPSALT-
csl HJIM, YTO TO Ke, ToJlHHAa OOGHBKH mo (opmyde (33)
6oJibllie NPHHATOU, PEKOMEHAYeTCHd COKpalllaThb PacCTOSHHE
MeKAy nonepeuydHbiMu OaJjskKaMy, 3a CUeT 4ero MOKHO 3Ha-
YHTEJbHO YMEHBIIHTL NPOru6 OOLIHBKH.

109. Ilpu pacuére oOWMBKM MIHPOKOTO MOAAOHA, KOr'Aa
CKHUMAIOIlHe CHJIBl AEHCTBYIOT B JBYX HanpaBJeHHSX, KO-
5P PHIUEHT Ry, BBOAUMEIHA B (Qopmyab (37) u (38), BbiuHC-
Jasercss go 1abJ. 7 B 3aBUCHMOCTH OT OTHOLUEHHUA

rae o* H o) — onpeiejsioTcss AJsi Pa3HbIX THIOB (OPM
no gopmynam (39)—(50).
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Tabnuua 7
3Havenus koapduumenta k, AAS LWIKPOKOro NOJJI0HA

0,2 0,4 0,6 0,8 1

I’ panuunbie
Y CAOBH#

[loanoe 3ameMm-
Jenpe 0,1206 { 0,1379 | 0,1568 | 0,1769 0,197

YactHuHoe 3anie-
MieHue ., . [ 0,1765 | 0,2036 | 0,2317 | 0,261 d,29

| |

ITpumMeuanue Tabauna cocraBieHa AJs KBAaApPAaTHOH SUYEHKH

a, |
( b =1, KoTopas xapakTepHa AJd MOAJ0HA IPH PacCUYETHHIX CEYeHHAX
1

B ABYX HaNpasJ/eHHAX.

XIl. PACHET BbOPTOB ®0OPMBbI

110. Ceuenne Gopta nmoabupaercs H3 ycJa0BHS, 4YTOODI
€ro aegopMmandsi oT pacueTHOH TOPH3OHTAJbHON HATrpPy3KH
He IIpeBblllaJja AONyCcKaeMOH BeJHUYHHBI (CM. m. 27), a Tak-

aj 5
!

Puc. 18. PacueTHble CXeMBI NpPH PA3IHUHBIX ciocobax KpenJyeHis
OopTa K NOAAOHY

@ — TNpPH XeCcTKOM KperJieHHH, 6 — Ha mIapHUpax ¢ sanopuo#t ocblo; 8 — TO
e, ¢ 3aN0pHbIM KJIUHOM, I — noaaoH, 2 — Gopt, 3 — cxoba, 4 — oCh mIap-
HUpa, 5§ — 3anopHas och, 6 — 3anNOopHBIH KJAHH

xe Obia obecneyeHa yCTOHUHMBOCTb 6OpTa, ecJu Ha HEro
YaCTHYHO HJIH MOJIHOCTbIO MepeAaeTcsl cu/a HaTskKeHHs ap-
MaTypbl H3AeJHsl.

111. Meron pacuera ceuenuss 60pra onpeesasieTcst CIoO-
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co60M ero KpemnjeHusun K mogaoHy. IIpum XKecTtkom xpemnne-
Huu (puc. 18,a) BhJesnsiercss pacyeTHasl 1noJoca, paBHAS
pPacCTOSAHHIO MexXAy peOpaMu XKecTKocTd. [ledopmanusi Ha
ypOBHEe BepXHeH rpaHy 00opTa MOACYUTHIBACTCS KAaK JJS1 KOH-
COJIH, 3arpyKeHHOH TPeyroJbHOU HJAU TPanelHueBHIHOH Ha-

Ipy3koH. PacuerHas dopMyaa HMeeT BH[

_ Lilp+0,4p, R ~

rae J — MOMEHT HHepIMH PacueTHOH IOJIOCH, BKJKOYAS H
pebpo KECTKOCTH.

112. Ilpu 3akpensienun Gopra Ha WIAPHHUDPAX C MOMOIIBIO

CIeLHaJdbHbIX YCTPOUCTB, IPH KOTOPLIX KPYUYEHHE MOXKHO He
yuuTbiBaTh (puc. 18,6 u 8), pacyer Tak¥Xe BejeTcs MO KOH-
cosibHOH cxeme. Pacuetnas noJsioca onpenessiercss paccrosi-
HUEM MEXXAY LuapHUPaMu; O 3TOU IOJOCH IOJCUYHTHIBAET-
Cs MOMEHT HHEpPILHH B mpenesax BbICOTH 6opra (J;) u ce-
yeHusl apHupHOU cKoObl (J92). B paccmarpuBaemMoM cay-
yae gedopmalus Ha YpPOBHEC BepPXHEM rpanu 6opra JOJMXKHA

YIOBJETBOPSITH YCJAOBUIO

U J— h4 —_—
y=(Tlpl+T2P2) £ < [y], (93)
1
rue
a [ 1,1 '
= (o 4B 5 26 )
a [ 0,4
= =24 2B+4@2+233)-
12 v a
B BoipaxeHusix 1T U Tg
_ J1 _ ¥
& 7 H B = ”

3HaueHuss Ko3hPuinneHToB Ty U Tp Aad a=5—30 mpuse-
JeHsl B Taba. 1.6 npunoxenusa o.
113. Ilpu mapuHupHOM coeanHeHHH OopTra C MOHLIOHOM,

NPpH KOTOPOM OLHOBPEMEHHO BO3HHKANOT AedOpMaly| H3TH-
6a W Kpyuenusi (puc. 19), ZONKHO YHOBJAETBOPATBCS YCJIO-

BHE

—m——r

2 a(c+ )< 3], (54)

y ="

18



rjae

B=EJ +GJ. (-f—)"f; (55)
0 -
I,=J, +d,604 0, ¢
Y
oo
Nl
LR ;
/)g B e
=
Vg
oy
0
I
-
's)
) l‘q'-‘ y
'é;l
l
f
l X
g ;
1

Puc. 19. Pacuernnle cXeMbl NpH IHAaPHHPHOM KpelJieHHH MOAJLOHA
K Oopty

a — oTKphiTOro npodunsa, 6 — samkHyToro Kopobuartoro mnpodpuas
O6Goesnauenusa D — peutp uarnba, O -— oce mapaupa; O; — LEHTD THXKECTH,

0 — yros saxpyuuBaHus

4—1622 49



B atux ¢opmysax:
v— 110 Ta0J. 8;
| — paccTosiHHe MeX Ay omnmopaMu (OopraMH OPYyroro
HalpaBJeHUs, CTAXKKAMH HJH NOJAKOCAMH);

J . — CEKTOpHaibHBIHi MOMEHT HHEepUWM ceueHHs Gop:
Ta OTHOCHTEJbHO OCH IUIApHHPOB,
] ., —T0 Xe, OTHOCHTeJBbHO UeHTpa u3rHba D (cM.
D
n. 114);

J, u J,— MOMEHTH HHEPUHH CEYeHHS] OTHOCHTEJbLHO [JIaB-
" HbIX UEHTPAJILHBIX 0Ced X H Y,
b N ¢ — NpOeKUHH pACCTOSIHUSA MeXIy HeHTPOM u3ruba
K OCbl0 HiapHHPA COOTBETCTBEHHO HA OCH X H Y,
Jx — MOMEHT HHEepIHM INPH YUCTOM KPYUYeHUH (CM.
m. 119);
¢’ — paccTosiHhe OT OCH, NPOXOAsilied Yepes3 IEHTP
u3ruba, 1o BepxHeH rpaHu 6opra;

a0 — 3KCHEHTPUUUTET NPUJOKEHUSA CUJB P OTHOCH-
TeJbHO OCH INapHHPOB.

114, CexropuanbHbld MOMEHT uHepuuu J = onpepens-
D

€TCA 0[O TnpaBuiaaM, coAepXkaliuMcad B COOTBETCTBYIOIIUX

Tabauma 8
3Hauenusa KoaddumueHrta v

Al L il e P il

KoinyecTso 32Kp2neHuli N0 AJHHe | v

e — ipgee— — — - p——— — i

[lo xpasm (Ha Goprax HOPOTUBONONOXHOTrO Hanpasaenus) | 0,013
IIpp onuo¥H l‘IpOMe}K}'TO'{HOﬁ onope (CTH}KKE noaKoce)

MOCEPESIHUHE « * v 4 v o o o o o o « o o o o o o 0,0052
[Ipu AByx npomeﬁ{y'roqﬂmx onopax ,u;emmnx ,H;JIHHy Ha|

TPHU PABHLIE MPOJAETA =+ « . +» o« o « & .« « « . .1 0,00068
lipu Tpex wum OGoaee npomemymunmx onc}pax ,H‘,EJIHIH.HX

NAHUHY Ha PABHBIE HACTH + . + « « o o o « * o o « o 0,0063

[lpumeganne Ecau KoHCTPYKUHA 3akpenjieHud O60pTOB IO
KpasiM <O3aaeT YyacTHuUHOe 3aueMJeHue (npuropuoska OGOPTOB B 3THX

cayuaax o6sizaresnbHa), paspelraencd Kod(p@HHHeHT ¥V  yMeHbillaThb Ha
20%.

pykoBoacteax!. as mpoxkaTHHIX mnpoduJeli 3HAUEHHA CEK-
TCPHAJbLHOrO MOMEHTA HHepUHH IIpUBeaeHbl B TabJa. 2.6 u

1 B. 3. Buaacos. ToykocTeHHbIe yupyrie crepHU. ['0C. u3an. ¢pus.-
MaT JdT-pel, 1959; CripaBOYHHK NPOEKTUPOBLIHKA MTPOMBIIUJICEHHBIX, XH-
JAblx ¥ O0OWeCTBEHHBIX 3JaHHH N COOpyxXKeHHH, TOM pacueTHO-TeOpeTH-
JeCcKHH, ['occrpoituspar, 1960 u ap.
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3 6 npunoxenuss 6, a Aas LIBeJJIEPHOTO CEUEHUSA H3 Tpex
JUCTOB (cM. pHc. 19,a) oH paBen

7 = Jexa(d—2%)® | J.d?
—0
rpe X,= Jl(i ﬂ-——-mo&pﬂHHaTa leHTpa u3ruba;
X

J1 1 Jo— MOMEHTHl HHEPUHH COOTBETCTBEHHO NOJKH H
CTEHKH ILIBeJJepa OTHOCHTEJBbHO OCH X.

CexTopHaNbHBIH MOMEHT HHEpPIHH KOpoOYaTOro IMpsIMo-
yroabHOro npoduis (cM. puc. 19,6) suiuucasiercd no ¢op-

MYyJIe
3
J :(dl ) d> d%dgﬁl_ﬁj
P 3 3 924

iy

a NPH OJMHAKOBOM TOJIULKHHE TOJKH H CTEHKH

_ 49,49 (di1dg)d
JmDmdldQ 924

115, MoMeHT WMHEepUHH NPH YUCTOM KpyueHHH J, [NJd
MPOKATHBIX NPOQUAEH TakKXKe crnpegenasiercsa no tabJauunam
(cM Taba. 26 u 3.6 npunoxenns 6). [Ipu 06X Apyrux
ceyeHusx 4, MOACUUTHIBACTCS H3 BbIpaXKeHHS

JKZaX d:3 :

e o — MONPaBOUHbIH Koaddunuenrt!;
d u 0 — COOTBETCTBEHHO IIMpPHHA (BBICOTA) M TOJIHU-
Ha OTHEJBHBIX NPSIMOYTOJbHHKOB, U3 KOTODPHIX
COCTaBJieH NIpod UL,

Hnsi xopobuaToro npsSMOYroJbHOro npopuJAs MOMEHT
HHEPUUH TIPH YHCTOM KPYYEHHH paBeH
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a NMPH OAMHAKOBOH TOJILUHE NOJAKH U CTEHKH
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116. I'lpu O6opTax CJOKHOro ceuyeHusi OOJbLIOH BLICO-
Tl (R>450 MM), a Tak¥Ke NPuU MaJOM PACCTOSTHHH MEXKAY
omopaMu (CTSIXKKaMH, NONKOCAMH) paspellaercs He Y4H-
THIBaTh KpydeHHe H JedopMaluu OnpenendTb MPUOIHKeH-
HbIM cnoco0oM, pu KoTopoM GopT pa3OuBaeTCd N0 BBICOTE
Ha ‘pacueTHbie NOJOCH U HAa HUX nepegaercss COOTBETCTRYIO-
iast yacth 6okKoBoro jgaBiaeHuss. HuxKHAS pacuerHas I0J0-
ca, K KOTOPO# IpHJOKeHa MaKCcUMaJibHas Harpyska, paéo-
TaeT C IPOJIETOM, PaBHbIM PAacCTOAHHIO MeXJAYy LapHHupa-
MH; BEpXHfisl~— C NPOJIETOM, PAaBHBIM PAacCTOSHUIO MEXKOY
CTSIXKKaMH HJH OopTaMH APYroro HampapJeHHs; NMPOMexy-
TOUHBIE — KaK Hepa3pesHbie OaJKH ¢ OnopaMH B MecTrax
pacmosioxKeHus pedep KEeCTKOCTH.

[Ipumevanue Ilpu npuropuoske GOpTOB U HAAEKHLIX KOHCTPYK-
HHSIX 3aMKOB paspeliaercsi YYHTHIBATL YACTHYHOE 3alll€MJEeHHe TI0 KpasM.

117. Paccrosinue MexXay BepTHKAJBHLIMU U TOPH30H-
TaJbHBIMH PeOpaMH XKEeCTKOCTH YCTaHABJAMUBAETCH pacueToM
HCXOASA U3 MONyCKaeMoW BeJHUYHHBl JAedopMauuu CTEHKH
(o6muBKu) Gopra (cMm. m. 28).

[Iporu6 siuedku crteHkd (0OmIMBKH) GopTa oNpegesiser-
CSs1 KaK JJISl IJIACTHHKH, COOTBETCTBYIOUIHM 00pa3oM 3aKperl-
JIEHHOH M 3arpyxkeHHoH, no QopmyJe

4
a4

Ed

Yy = (V1 E + V2 52) ‘ (96)

rge 4y, H yo— 110 1a0s. 4.6 npuaoxenus 6 B 3aBUCUMOCTH

or -2 .
by ’

a; 1 by — cOOTBETCTBEHHO TOPH30HTAJILHBIH H BEpPTH-
KaJIbHBIH Pa3Mepbl AYCHKM.

[Iporub suelikm HapyXHOM cTeHKH (0OIHBKH) GopTa C
IapoBOH IOJOCTBIO Onpelessiercd KakK IJs NJACTHUHKH, 3a-
TPYXKEHHOH CIJOWHON paBHOMEPHOH HArpy3KOH OT H36bI-
TOYHOrO fAaBJjeHus napa (cM. m. 32).

118. Ilpu mepenpaue nHa 6opra, cCOeAUHEHHBIE C MOILJLOHOM
Ha LIapHUpax, YaCTHYHO WK HOJHOCTHIO CHJIBI HATSXKEHHS
apMatypbl, usgenus aedopmanusa Ha ypoBHe Bepxa Oopra
ompeessiercsi 1o gopmysae (94), B KOTOPYIO BBOAHUTCH BMe-

CTO p NpHBeJeHHAst Harpys3ka, npuOJHXKEeHHO paBHasd
— Ne.
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rae e. — SKCUEHTPHUHUTET MNpPUAOMNKeHHss culbl N OTHOCH-

TeNbHO BepPTHKAJbHOH OCH, NPOXOIASALIEH UYepes
IIeHTp u3ruba ceyeHus;

1, — KO3 OHIHEHT, 3aBUCAILLUNA OT 4Yucaa ONHPAHUH
Gopra {pe =9,6 — npu onmupaHUH TO Kpasaw;
o= 7,1 — NIpH HaJAWYHUH OAHOU uau Oojsee CTA-
*KeK (MoAKOCcOoB) Mo HIJHHE].

3HaK MHHYC Nepej BTOPHIM YWJIEHOM BBLIPAXKEHHA NMPUHHU-
MaeTcsl, KOrja TOYKa NPHJOKeHUS CHABl N HaXOAUTCSA Me-
KAY OBYMSI BEPTUKAJbHBIMHM IJIOCKOCTAMHU, IIPOXOAAINUMU
yepes HEeHTP TAKEeCTH W LEeHTD u3ruba ceueHus.

119. B cayuae, paccMmoTpeHHoM B 1. 118, npu cedeHHUAX
OTKPBITOTO MNPOPHIAS HOJKHA BBIIIOJHATHCA ‘NPOBEPKA
YCTOHYHBOCTH ©Oopra. Kputnueckoe 3HayeHue CHJAB NPU

N3ruOHOKPYTHJIbHOH (QopMe MOTEPHU YCTOUUHUBOCTH ONpPEJe-
JfeTca no gopmMmyJie

Ny, = , (97)
Jx_!_JJ' 2 1_p2.1 _('_}_,_3’_ ) X )
> 1-b ,cﬁlex( y“% +ey( =2
rue B —mno dopmyae (55);

F¢ — naomwanb monepevyHoro ceueHus 6opra;
e, U e,— 3KCIEHTPHUIUTETH NPHJIOXKEHHUS CHAbl N OT-
HOCUTeJbHO COOTBETCTBECHHO OCEH Y H X;
U, n U,— reomerpudeckne xapaKTePHCTHKH, NpHOJIH-
JKeHHble 3HAUeHUsi KOTOPHIX PaBHHI

U =Xy, F,+Exiy,F
U :Ex§F£

y

i?

X yix E

F, —sneMeHTapHble NJOLlAAH, Ha KOTOpBIE pas-
busaeTrcs ceueHue OGopra;
X; U Y, — pacCcTOsAHUs HeHTpa TsXKeCcTHU miaoliangein F,
J0 COOTBETCTBVIOLIUX OCEN.

120. 3nayeHue KPHUTHUECKOH CHJIBI KoJgelbJgerca B O0JIb-
IIHX Mpefeax B 3aBHCUMOCTHA OT MOJIOKEHHS OCH HAapHH-
DOB OTHOCHTEJBHO LieHTpa u3ruba ceuenust 6opra. CooTBer-
CTBEHHO BHIOMpAsT MOJOKEeHHEe OCH, MOXKHO Pe3K0O YBEJHUYHTH
N.,. IlpononpHas cuia, mpukaagbiBaeMast K 00pTy, JOJK-
’KHa OblTh NPUMEpPHO B ABa pa3a MeHblie N, 1mo dopmyJe

(57).
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121. Ilpun nmpubauxenHoMm pacuere 6opra (cM. m. 116)
TaKxe MNPOU3BOJUTCA IPOBEPKA YCTOHUYHBOCTH, e€CJIH. Ha
BEPXHIOI0 pPacueTHYIO INOJAOCY Nepenaercs Yacth HaTsXKe-
HHS apMaTtyphel. B aTOM cayyae BeJHUUHY KPHTHYECKOH CH-
JIbl MOXKHO ONpenensiTh no gopmyJe

T2 EJ
N}{p — Ny " 5 (58)
rae m;—uno taba. 9;

[ \2’
(+57)
[ — nanna 6opra;
N — YUCJIO TIPOMEKYTOUHBIX Oonop (CTAXKEK, MOJKOCOB).

Tabaunga 9
3HaueHus KoadduuHEHTa M

) ] I
m (205 1,5 1,3 22 | 13 | 1,1 1,07

[IpomonbHasn cusia, NpukAagbiBaemasi K 60pTy, AOJKHA
6bITh IPUMEPHO B JBa pasa MeHblle N, mo dopmyse (58).

XIH. HJHHAMHYECKHHA PACYET ®OPMbI

122. JIlunamMu4eckKuM pacyeToM OnpelessseTcss 4acroTa
cOOCTBEHHBIX KoJeGaHHH (OpMBI H OTHEJBHBIX YYacCTKOB
(sueeX) OOMIMBKHY NMOJAAOHA MPH VIJIOTHeHUH OETOHHOH cMe-
cH Ha Bubponsowaake. Hacrora COOCTBeHHBIX KoJieOaHHH
VCTaHaBJINBAETCs TaKxKe JJisl OTHeJbHBIX siueekK CTeHKH (00-
ITHBKH) OOpTa, HA KOTOPOM 3aKpemnsioTcs HaBecHble BHO-
paTopHI, S +

IHnsi npaBuAbHO 3anNPOEKTHUPOBAHHOH (GOPMBI M OOGUIMB-
KH NOAA0HA HJaU Oopra yacToTa COOCTBEHHBIX KOJeOaHUH
OCHOBHOrO TOHA JOJ/I2KHA He MeHee yeM Ha +309% orauuath-
Cs1 OT YacToThl Koseb6anuil BUOPOYCTPOHCTBA.

Ilpumeuvanne Ecan dopma aaxkpemisercs wa BUOPOIAOHIaAKe
C DNOMOUIBK 3JEKTPOMArHUTOB HJAU IAPYIrHMH cnocob6aMH B HECKOJBLKHX

TOUKAaX, ONpeJeNeHHEe YacTOThl COOCTBeHHBIX KoJeOaHHHE TIPOH3BOIHTCS
TONBLKO 1ad gueek QOIUBKY MOJOHA.

123. Hactora cob6¢cTBeHHBIX KoseGaHu# HOPMBI, YCTaHOB-

>4



JeHHOH Ha BUOpoNJollagKe U 3aKpelneHHOH B UeThipex
roukax (puc. 20,a), NOACUHUTHIBAETCSA IO (pOpMyJe

il el

i VA (59)

2n 12 m

rae B — pacueTHast XKeCTKOCTb;

m — MOTOHHAasg Macca, NMOoACYUTbIBaeMas MO Becy Qop-
Mbl H TpeTun Beca OETOHHOH CMECH,

o — Ko3hbunuent nmo rpacduky Ha puc. 20,0.

124, Yactora coOCTBEH-
HBIX KOJIeGaHHH BBIUHCIST- @
encs I siUeHKH OOLIUBKH
MOANOHA,  ©OIDAHUUYEHHOU
KecTKHMHU OaJiIKaMH HJIH
BEDTUKAJIDHBIMH  (HAKJOH-
HBIMH) pedpaMu ‘U3 JIHCTO-
BOH cTajad (B popMmax AaJs
H3IEeJHH CJI0KHOr0 ouepTa-
Hus). Jueiika paccMaTpH-
BaeTcsd Kak nJaura (nsa-
CTHHKA), Kpasi KOTOpPOH
IPUHHMAIOTCH  3alleMJIEH-
HHIMHM IIPH  ONMpaHHU HA
JKeCcTKHe 6anku d ¢cBOoOOIHO
ONEePTBIMH BO BCEX OCTAaJb-
HBIX CAyyasx.

B KpalHHX AYEHKAX
cTeHKH (oOwruBkH) OopTa
3aKpenienue Kpaes NpuHu- /Ay T
MaeTcs] B 3aBHCHMOCTH OT

KECTKOCTH FOPH3OHTAJb"  pyue 20, Pacuetnasi cxema (opMHl
HBIX ¥ BOPTHKAJBHBIX DE- (@) u rpaduxk AJs OnpenefeHHUs KO-
oep; Kpasi CpefHUX dueex shunuenta a (6)
CPUTAIOTCH 34d1HEMJACHHBIMH

[Ipumeuanue HebGoapmme pebpa, ycraHaBaiiBaeMmble B TIpeiC-
nax syeHKu U3 MIOJIQCOBOH HWJH YFOAKOBOH CTaJiv /i YMEHbIIeHHA MECT-
Horo nporu6a OGIIMBKI, He OKa3blBAIOT CYLIECTBEHHOIO BJIHAHUST Ha 4a-
CTOTY COGCTBEHHBIX KoaeGaHHI OOLIHBKH H MOTYT HE NPDHHUMATLCS BO
BHHMaHUe

g2 0 1 =

125. Yacrora cobcTBeHHBIX KoseGaHud OOIIMBKH 3aBH-
CHT OT OTHOIUGHHS CTODOH sUedKM W onpejeseTcs no ¢op-

MyJie B
h \/ D (60)
@y m

5O




rae

Eh3

12(1—1.2)

3HavYeHus a AJ" TPSMOYTrOJbHLIX flyeek

a; — JNJIMHA fAUEHKH;

—— IUJAHHAPHYECKAs XKECTKOCTh;

— DaBHOMEPHO pachnpefeseHHass IO
MJaolaiu Macca, INOACYUTAHHAA MO
BeCy JJUCTA M TPETH Beca OETOHHOH
CMECH — AJg oOUIHBKH DOOA0HA; AJAS
creHkH (o6muBKH) 6H0pTAa — PaBHO-
MepHO ‘pacnpejiejieHHad Mo IJIOLAAH
(cpenHsis1) Macca, NOACYUTAHHAS 110
OOKOBOMY [aBJIEHHIO HA pacCMaTpH-
BaeMyIO SIUEHKY;

Taoaunma 10

N e——— S

N | YVenoBusl saxpennenus

I/ KpaeB IJAUTHI

—— el ——

4

T T R ———

S
! E f
l l

— ey -

| 1,57 (1 +ﬁ)

- . vl ¥ el s o e p—— ]

—

1,571 1+ 2,33y% + 2,44vy;

il a——— S WT = TR ——

2,45 )/ 141,115y - ¢!

L S T el a—— ——— - =

jule el

1,57 )/ 142,572 + 5, 14y}

L ——
P - PRSI TT P

3,56 )/ 140,57y 4 0,47y*

3,56 ]/1 + 0,605y7 + yi

I [IITpuxoBkoii o6Q3HaueHkl 3alUeMJeHHBIE Kpas, NVHKTHPOM —
eBOOOAHO oOfepThie

af



a — Koadduuuedt mo taba. 10, 3aBpucsaI¥i OT OTHOUIe-

ey a
HUSI CTOPOH sTuedkH (y;= _bi , rae a;>b,).
|

126. B cBsI3u ¢ YCAOBHOCTBIO NPHHUMAEMBIX pacyeTHBLIX
CXeM HeoOXOAUMO OIbITHHIE 06pasunl GopM npOBEPsiThL HA
OTCYTCTBHe pe3oHanca. llpu ero mposBiaeHuy HAJEKHT, €C-
JU BO3MOXKHO, U3MEHHUTL I10JI0XKEHHE OINop (POpPMBI HJIU TO-
yeK ee 3aKpelJIeHHS; B IIPOTUBHOM CJydae caelyeT yMeHb-
HUTh (YBeJHUUTh) Bec ¢opMbl. [IpH coBmageHun YacCTOTHI
CoOCTBEeHHBIX KOoJAeOaHHH OOMIMBKH C YacTOTOH BBLIHYXKJEH-
HBIX KOJIeOaHWU HYXKHO 'U3MEHHTb XKECTKOCTh S4eHKH, UTO
JOCTUraeTcd YMEHbIIEHUEeM ee pa3MepoB HUJAH MPUBAPKOU
LOCTAaTOYHO XKECTKUX JIONOJHHUTEJbHBIX 3JeMeHTOB (pebep).




INPUJIO)KEHHE 1

S3HAUYEHHA KO9¢PUHHHUEHTOB, SABHCAUIUX OT OTHOLIEHHA
HJIKHHbBl KOHCOJIH K PACCTOAHHIO ME)XIAY OINIOPAMH

B dopmynnr (1)-~—(24) BxoaaTr kKo3d¢dHuNHEHTH, 3aBHCAIIHe OT § =

c
—. Koad¢uuuenr ¢ npH BceX 3HaUeHHAX §, KPOMe OroBOPEHHBIX OCO-
- ,

60, onpeaensieTcd U3 BhIpaxKeHus
»=10,25(0,062 1+ 0,167& — 0,252 = 3 — 0,5 £4).
[Ipu £ =0,375 = 0,404 _
o= 0,25 (0,052 — 0,25 £2),

npu &=0,405 =+ 0,458
QL == 0,25 (01167 E ---E?'——O,E') 54)'
Ocranbeble K03GPHIHEeHTH NIPH BCeX 3HAUEHUAX & paBHH
0,167 — g% — 0,667 £°
2 (14-2¢) ’
S¢
=" .
(14-25)2

Kosphunuents epoasTca B ¢opmynst (1)—(24) co csouM 3HAKOM.
3uakd NpH KO3 (UIHEHTe ¢ COOTBETCTBYIOT: IUIIOC — nmporudy ¢opMul,
MHHYC — BHIFTHGY. 3HaK KooQQuiuMeHTa 7 IMOKasuBaeT: NJHC — IOBOPOT
KpaiHero npaBoro ceueHus (OpMBl IPOTHB YACOBOH CTPEJKH; MHHYC —
IO YACOBOH CTpPEJIKeE.

3uauenusi kospdunuenToB ¢, | U x aaa  §< 0,4 npHUBeleHH B
taba. 1.1.

1]_...

Ta6aunga 11
3uauenus xo3tpPunuenTop ¢, m U *«

|
& o | 005 0.1 | 0,15
o | 0.013 0 0149 0,0163 0,017
- 00835 0. 0747 00651 00547
Y. 0,104 0,0985 0,0905 0,03805




Ilpodondsicernue raba. 1.1

; |
) 0,2 0,25 0,3 0,35 0,4

i i i —— il gy, e Pl — I -

) )

0,0167 | 0,0151 | 0,0121 | 0,0074 | 0,003
0,0435 | 0,0314 | 0,0184 | 0,0047 |—0,0099
0,0682 | 0,0537 | 0,0378 | 0,0205 | 0,0074

® .S -6

IHPHJIO)KEHHE 2

HOMOIrPAMMDBI U TPA®PUKH IAJIA NOABOPA CEYEHHH
®OPM PA3J/IMYHBIX TUNOB
Homorpammsl ¥ rpaduku Ha puc. 1.2—6.2 nocTpoeHsl no npubianxeH-
HbIM (OopMyJiaM, NPUBELEHHLEIM Ha COOTBETCTBYIOIUX PUCYHKAX.

Momeum unépyuu ceverus 1 & cm*
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2 3 4 5 67 &8 9 10 QI iz
Jonycraemens npoeul [y)ba S | VD @ _Anung popmer { 8
foume  p_27m o7 5co -
: : / N
AaHT | 5u | [y)-4.5mmt /@ Popmyna J-7 %ﬁz—j—e,—’ﬁ

Haxodum I=<11000cm*® l_f

Cuna HGI?Tﬂﬁé’HUH apmamypsr N G m
‘G 11 12 13 1151617181920 22 2% 262830 35 40 43 S0 S5 065707580 §G 100

Puc 12. Homorpamma pasa omnpefeseHnss MOMEHTAa HHEPUMH CCUEHHS
(popMH

29



C noMoIbI0 HOMOrpaMM ¥ rpad®HKOB MOXKHO 3HauHTeNLHO GHICTpee
NpoH3BecTH MOoA60p ceueHUsA (HOPMEI, TOJAyUYasd HCKOMbLIE 3HAYEHHS ¢ HO-
CTAaTOYHOH TOUHOCTHIO.

Huxke NpUBOATCA KpaTkHe YKa3aHHs I10 NOJb30OBaHHI0O HOMOTIDaM-
MaMHi ¥ rpadpukamu

HomorpamMa Ha puc. 1.2, [To Hell ompegensieTcd y NpH H3BECTHHIX
N, 1, [y] u e. Coenunsis nunHHeH [* COOTBETCTBYIOUIHE 3HAUEHHS HA TOPH-

NZ4
SO0 100 5’%7 ﬁg‘ 9 25%
o == L
— -‘~'
25000 - = i 4 g ' N2O
]
20000 = = 700
18000 — — =~ A 4 (N18
16000 - - s w— VA
14000 > = ;;‘:??f ._fgg NI
12000 AP e e = ma
10000 ey S | —
Y 9000 - == == }rm
8000 =
> 7000 7 == i
& 6000 = @a}
3 ——_ -
X Lo i N1Z
¥ Jo00 = ==
u = -
= 4000 = 100
3 s =1 }m
% 3000 = == 7
g 2500 = =
X g prrs {
S 2000 - ]
§ 1 3 30 = -~ .
1600 §
1400 -
— 1200 —~
1000 I ] |
2 3 4 5 ; 7 8

Konuuecmbo wbennepob 6 cevenuu

Puc. 2.2. I'paduk nna nmop6opa ceuenus NOJAOHA

C NMPOAOJABHHIMH 6aJKaMH H3 IIBeJJIEPOB

0 U ANOwAade 00w bru, nguxadauledos
w() 00un whennen

Homep wibennep

30HTaNbHEIX IWKanax N u I/, pukcupyeM TOUKy nepeceueHunss 3TOH JHHHEH
IIKaJibl, PaCloJIOKEHHOW MeXny iuKasamu N u [, U TIpOBOJUM B 3TOMH
TOUKe MepNeHaHKyaAap 2 K TOPH30HTAJLHOH OCH.

Ha neBOH uvacTH HOMOrpaMMbl HaXOAHTCS TOYKA [EPEceUYeHHs Bep-

THKaJu oI,

COOTBRTCTBYIOWIEeH 3HaueHHO {y], u KpHBOH e. Ilpu 3Haue-

HUH e, He PAaBHOM LeJOMY YHCJY, MOJO0KEeHHe 3TOH KPHBOH HHTEDPIIOJHU-
pyerca Uepes Touky [y]—e npoBomurTca ropusonTanbHasg npsamas 4 1o

* Ha vHoMorpamMmax uudpel B KPyxKKax o003HaYatOT NMOCHCHLOBATEb-
HOCThH Ofepanyi.
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flepecedeHnsd ¢ neprenmuxyasipom 2. Touka mepeceuenusi 4—2 paer Hc-
KOMO€ 3HaueHue J.

['padukn Ha puc, 2.2 r 3.2, [lo aTUM rpadukamMm MOKHO ONpPENEIHTDH
MOMEHT HHEPUHH CeYeHHA NOOAJ0HA, 3HAA KOJMUYEeCTBO 64Ok (iIBeJJIe-
pPOB HJH ABYT4BPOB) H IJIOUWIaAb OGINUBKH, NPHXOAALLYVIOCA Ha OLHY OaJ-
Ky. Ilo rpajgukam BO3MOMKHO TakKixe pelluTb OGpaTHYK 3ajayy: 1o Hs3-
BeCTHOMY J ¥ npuHHMaeMOMY KOJHYECTBY 6ajioK B CEYeHHH HaHTH Tpe-
OyeMblfi HoMep GaJKH.

s pelieHus BTOpPOH 3aziauH, KOTopas BCTpeyaeTcss Hanbosee 4acto,
HaxXO0JA9T TOUKY IepeceueHHs TOpPH3OHTANBHON JMHHH, IIPOBEJAEHHOH de-
pes 3ajzanHoe 3Hauesue J, u BepTHKaAJ W 0GO3HAualOUlel KOJIuecTBO Oa-
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* Koguvecmbo dbymoabpob 8 cevenuls

Puc. 3.2. Tpaduk aas nonopa ceueHHS MOJOHA C MPOAOJLHBIMH
GaJjikaMH U3 IBYTaBpPOB

JOK. Ecnu 5Ta ToUKa pPasMeHiaeTcss BIKe HAKJAOHHOH JHHHUH, COOTBETCT-
BYIOlleH NJouWanyu oOLINBKH HA OAHY 0anKy ceyeHUd (JHHUS MOXKET OBLITh
HaHeCEeHHOH Ha rpaduke HJM OTMeUYEHA MO HHTEPIOJSAUHH), NIPUHHMAETCA
HOoMep OaJiki, B 00.1aCTH KOTOPOH HaxXOAUTCS TOUKa; €CJAH 2Ke TOYKa pac-
[IoJIaraercst Bbllie 9TOM JIHHHH, HasHauaeTrcs c/aeiyiolluil (OOMbIIHHA) HO-
Mep 6anaku

Homorpamma Ha puc. 4.2. [1o 370i1 HOMorpaMMe ONpeneAlOTCSI HOTe-
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pU HaNpAXeHus B apMaTtype H3JAeJHMH, W3TOTOBJAAEMbIX B $opMax OOGhIU-
HOTO THUIA MJIK IpEeABapHTENbHO HAaNPAXKCHHLIX, HJX NJa0OWAanyu 3TuX (hopm
H3 YC/IOBHS OTpaHHUYCHHs ITOTeph HANPSXKEHHs] B apMaType AONycKaeMoH

BEJIHUHHOH.
Ecaun ycranaBnmsaercda TpebyeMas niaomians ¢GopMsel, HCXOAA H3 H3-

e
BECTHHIX HWJIH NpUHAMaeMEX N, [og] # "-;*, CHavYaJaa coejnHseM JuHuen [

101 10003 110
f1 p Logmyny
2

2 o 5;,-”/&9*;:; £ / 05
::Z 2J F= N /&jq f(_-f_) a6
75 30 m N / a7
16 144
17 o Gs
18 I, 4
{9 ;

/1 Sl o~ 10
22 3 |
2% < .
sl & 130 5 G, 172
28t (= -‘a_____,___ _@ g 1.3

H s ~~ 7 Rx_Y T ¥ ¥y TTmed —t -

i 300 (3 S 1744
35F1 S 400 |3 E 1t

) % 500 : 16

& 600 S

= / é‘ 17
4 % S 18

0 S /9
sh 3 [pumey. 20

, % Aarne N=3457
T S (6] =500 nrjeme ;

7 £a14
75 Haxodum F=210cm?

80
10

Puc. 4.2. HomorpamMa aJs onpeleNeHHs nOTepb HANpsKEHHs B
apMarype Gy WM IJIoNlafu cevyenus dopmsi F mo oy

COUTBETCTBYICIIe 3Ha4yeHHd Ha mkajJaXx N H [ og] # ¢uKcHpyeM TOUKY

nepeceyeHdss 3TOH JMHHH C NPOMEXKYTOUYHOH IIKaJIOH. 34TeM, COeJHHSAS
e

3TY TOUYKY CO 3HaYeHHeM Ha MKaje T.Imﬂﬂeﬁ 2, HaXOLUM B Ilepecede-

HHH PTOH JHHHUH CO IIKAJOH F HCKOMYIO Be/JHYHHY.
Ecan craBuTca obpaTHas sagaya — [0 H3BECTHOH IVIOIafH HAHTH
MOTEPH HANPFAKCHUST B apMarype, cHadaljna CoejHH™geM JUHHeH 3HaAYCHHS

62



e

Ha iuKajdax F u—— H NPONOJIKAEM ee [0 fnepeceueHHs ¢ HeoOO3HAUeH-
r

HOR wKanofi. 3ateM uepe3 (HKCHPOBAHHYIO TOYKY K 3HaueHHe HA IIKalde
N nposofuM JWHHIO [0 NepeceueHus CO WIKaJOH Og, N0 KOTOPOH Haxo-
OUTCS onpenenseMasl BeJHUHHA,
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Puc. 5.2. HoMmorpamma gas onpenesenns cocrasJsioumed ¥ 60U
’

NoTeph HANpPAXKEHHS B apMmaTtype 6, 3a cueT MOBOpOTA Ka- : ygﬁ

QAU XCH VIIOPOB :
YHOP E jo0c

Homorpamma Ha puc. 5.2. llo HomorpaMme pag GOpPMH C Kauaio-
HIHMHCA yIOpaMH HaXOAHUTCS COCTaBJAIONIAS NMOTEeph HANPSXKEHHs B ap-
MaTtype. IJTH IOTEPH 3aBHCAT OT NPUHHMAEMOro HAlpsXKeHHSI B THArE

Oy i OTHOWIEHHA k= —. COeAHHAA COOTBETCTBYIOWIME 3HAYEHHSA HA IIKaA-
e

r
Nax kR u Oy M NpoAoJKasl NHHHIO JO NepecedeHHs CO LUIKAJIOH 0, Ha-
XONMM HCKOMYIO BEJHUYHHY.
F

B cayusae, ecam M3BECTHH WaAH 3aQaHbl 6, M R, MOXHO HadATH G, °

COeIHHASA JIMHHEH COOTBETCTBYIOLHE 3HAYeHUs] Ha KpauHUX LIKaJaax; B
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Hepeceuedyy 3TOH JHHUM CO IIKAJOH 65 HAXOAMTCA MCKOMas BeJHYHMHA.
HomorpamMma Ha pHc. 6.2. [lo Hell onpeneasercsa propas COCTaBJAsAO-
n

Ias MOTepb HANPSIXKEHHA B apMaType o, HJHU ILioLaab (GOPMH ¢ Kayalo-
LIUMUCA YIODPAaMH, HCXOAs H3 A0NyCKaeMoi BEJIHIIHHLI[G;]- ITpu HeoO-
XOOUMOCTH BBIUHCJAeHHST F 1o c;, N U k coenuHseM JHHHEH | COOTBET-
CTBYIOHIHe 3HAuYeHUsd Ha IukKajaax N u "E H NPOAOJNKAEM 3Ty JIHHHIO JO

hY
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Puc. 6.2 HoMmorpaMmma jiisi onpegesediss IJOIaAH CeUEHHS
¢bopMbl ¢ KauyamwlHMUCA YIOPAMH HJH COCTaBAAIOMICH IT0-
#?

TCPb HANIPHAKCHHA B apMaType 0O

nepeceyeHus €O cpeiHell IKaJAOH. 3aTeM yepe3 (PUKCHPOBAHHYIO TOYKY H

COOTBETCTBYIOMIEE 3HayCHHe Ha HIKaJeé 2 NPOBOAHM JIHHHIO 2, (IPOAOJI-
Kasi ee 40 NepeceyeHHs CO LUIKaJdoH F.

T
IIp¥ BRIYHCJIEHHH COCTaBJAKINEH NOTEPb O, MO HU3BECTHOI MJOLla-

AH cHadaJna NPOBOAUM JIHHHIO Yepe3 COOTBETCTBYIOILHE 3HAUCHHA Ha HIKA-
nax F u k [0 ee nepeceueHds co cpeiHed wKaJaO#H. JIoJyUeHHYIO TOYKY
CoefquHsieM JIMHHEH CO 3HayeHHeM Ha wxkaJje N, U 51a JHHHA, NepeceKas

HiKaay ¢,, AdeT HCKOMYK BEJIHUYHHY ITOTCPDb HAIIPAZKCHHA.
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I[TPHJIOKEHHE 3
FTEOMETPUYECKHE XAPAKTEPUCTHKH CEYEHHH

6e91—¢

Tabaunua 1.3
leoMeTpHUYECKHEe XapPAKTEPHCTHKM CEYEHHUH M3 JHCTa M IIBeJJjaepa

b
2{ Hpeanepst mo I'OCT 8240—56
— dsf Ludpe 06031a4a10T:
J: F MOMEHT HHEPUUM B cMt; njaomajns B cm2
r: 6. DAAUYC HHCPUMH B CM, DAcCCTOSHHEe HeHdTpaabHOH OCH OfT BepXHEeH KPOMKH
JUCTa B (M
T
5 = [HIupuna aucra & Becs
R
EfER ) ) "
E‘ 5 30 40 50 60 70 80 90 100
Sl
- l — —
s 52,5; 18,2 | 55,6,22,2 b7,3,26,2 b8, 5; 30,2 59,6; 34,2 60,4; 38,2 61,1;42,2 61,8;46,2
1,69;1.12 | 1,58;0,95 | 1,49;0,84 1,39,0,75 1,32; 0,69 1,26; 0,64 1,21; 0,59 1,16;0,56
§ 58,7;24,2 | 61,2;30,2 | 62,8,36,2 | 63,8;42,2 64,9;48,2 65,4; 54,2 6519;60,2 66, 5; 66,2
1,65:1,02 | 1,43;0,86 | 1,32,0,77 | 1,23,0,73 1,16;0,66 1,1; 0,62 1,05: 0,59 1,01; 0,57
=
' 63,9;30,2 | 66,3;38,2 | 67,5;46,2 68,5; 54,2 69,4; 62,2 69,8; 70,2 70,7;78,2 71,2; 86,2
8 .
1,46,0,93 { 1,32;0,87 | 1,21,0,78 1,13;0,72 1,06; 0,68 1,01;0,65 0,95;0,62 0,91;0,09
10, 68,7;36,2 | 70,8,46,2 | 72,1;56,2 73; 66,2 73,9;76,2 74,8; 86,2 75,2;96,2 75,8; 106,2
S 1,38:1,01 | 1,24;0,89 { 1,14;0,82 | 1,05;0,77 0,98;0,74 | 0,93:0,71 0,88:;0,68 0,84;0,65



[Tpodoasxcenue Taba. 1.9

= : A Hlupuua xHCTA & B CM
5| a
g - | | ‘
" EE 30 ‘ 40 i 50 | 60 70 ‘ 80 ‘ 90 100
l I '
4| 103,6:19,5 108,6,23,5 | 113,6,27,5} 116,6,31,5 | 119,3,35,5 | 121,8,39,5 | 122,7,43,5 | 123,7;47,5
2,27,1,563 | 2,14,1,28 | 2.03,1,14 | 1,931,02 1,83,092 | 1,76,0,83 | 1,68,079 | 1,61,0,75
| 115,6,25,51 120,8,31,5 | 121,4 37,5 126,8,43,5 | 127,5,49,5 | 129,4,55,5 | 131,3,61,5 | 132,7,67,5
6.5 2,13,1,3 | 2,02, 1,14 { 1,82,1,02 | 1,71,0,01 | 1,64,0,82 1,563,077 | 1,46,0,73 1,4;0,7
o 124,8;31,5( 129,7,39,5 | 133,1,47,5 | 134,7,55,5 | 135,6,63,5 | 138,6,71,5 | 139,2,79,5 | 139,8; 87,5
1,99, 1,27 | 1,81: 1,09 1,68,0,97 | 1,56,0,89 | 1,46,0,83 | 1,39.0,77 | 1,32 0,73 1,26.0,69
(0] 138,37,5 | 137,6,47,5 ' 140,3 57,5| 142,8,67,5 | 144,1;77,5 | 145,1;87,5 | 146,7,97,5 | 146,8;107,5
1,88,1,26 t 1,7,1,09 | 1,56,0,93 | 1,46,0,91 | 1.35,0.86 | 1,2910,82 1,23.0,77 | 1,17:0,73
(| _185.5.21 | 190,4;25 | 198,1;29 | 204,1;33 | 209,4;37 | 214,5:41 | 216,3;45 | 218,8;43
2,98:2 | 2,76:1,71 | 2.62:1,49 | 2,48: 1,34 J 238 1,22 | 229:1.12 | 2.19:1,04 | 2,12;0,97
; 199,8,27 | 209,7,33 | 217,1;39 | 222,2;45 | 226,2;51 | 228 9: 57 | 231,6,63 | 233,4;69
2 2,78:1,73 l 2,52:1.46 | 2,36;1,28 | 2,221,156 | 2,11,1,05 | 2,01:0,98 | 1,92:0,91 | 1,84,0,86
q _215,5,33 | 225,1;41 | 231,5;49 | 235,8;57 | 239,2;65 | 241, 1 73 | 244,1;81 ___345, 89
20,4816 | 2.35 1,35 | 2.18;1.18 | 2.03:1,1 | 1.92:0,99 | 1,82:0,94 | 1,74,0,89 | 1,66;0,84
1ol- 298,8, 39 238: 49 243,4;59 | 248,69 | 250,3;79 | 253,6; 39 _254,8;99 | 256,3;109
2,42, 1,53 | '2,08:1,32 : 2,04;1,18 | 1,89;1,08 | '1,78;1,02 | 1,68:095 | 1,59:0,89 | 1,53;0,86
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[Tpodoancenue raba, 1.3

x : Llivpuna ancra b B cM
alsx . — _
& 55 30 | 40 ' 50 60 ’ 70 l 80 | 90 | 100
- P |
}
326,1; 22,9 | 338,8; 26,9, 365;30,9 | 376,8;34,9 [ 386;38,9 394,42,9 | 400,1;46,9 | 405,4,50,9-
£ '3,77;2,68 | 3,54;2,3 | 3,44;2,03 | 3,29;,1,85 | 3,16;1,66 | 3,04;1,52 | 2,92;1,4 2,82,1,3
365; 28,9 | 384,3;34,9 | 399,3;40,9 | 408,6,46,9 | 416,7,52,9 | 423,3 58,9 | 427,2,64,9 | 431,7;70,9
" ° 3,56;2,4 | 3,32;1,96 | 3,12;1,77 | 2,9;1,53 | 2,81;1,4 | 2,68;1,27 | 2,57,1,18 2,47: 1,1
384;34,9 | 410,2;42,9 423,9;50,9| 432,6,58,9 | 440,1;66,9 | 444,7;74,9 | 452,1,82,9 | 454,4,90,9
8 3,32;2,09 | 3,09;1,77 | 2,88;1,55 | 2,71;1,42 2,06;1,3 2,44,1,2 2,34,1,12 2,24; 1,02
10| 418:4:40,9 | 433,4;50,9 | 445,5;60,9 | 453,7,70,9 | 459,7;80,9 | 464,90,9 | 469,2,100,9 | 471,5;110,8
3,18:1,97 | 2,92:1,67 | 2,71:1,48 | 2,54:1,34 | 2,38,1,23 | 2,26,1,15 92.16,1,1 2,06; 1
546,3, 25,3 | 595,8;29,3 | 610,7:33,3 | 633,5;37,3 | 650,4,41,3 ' 664,2 45,3 | 677,1:49,3 | 687,5;53,3
4174,65,3,46 |"4,51,3,49 | 4.28.2,68 | 4,21,2,41 | 3,97,2,2 | 3.82;2,02" |~ 3,71,1,87 | 3,59,1,75
607,8;31,3 | 643,8,37,3 | 668,4;43,3 | 690,7,49,3 | 704,7,55,3 | 716,6,61,3 | 728,2,67,3 | 735,7,73,3
" ©174,41;2,08 | 4,15,2,54 | 3,04,2.23 | 3,74;1,98 | 3,56;1,8 3,4 1.66 | 3,28 1,54 | 3,16;1,45
654,9:37,3 | 688,2:45,3 | 712,853,3 | 730,5:61.3 | 742,7:69,3 | 755,77,3 | 763,3,85,3 ¢ 769,5,93,3
8174,19,2,68 | 73,9.2,28 | 3.66,2 3,45,1,79 | 3,27,1,62 | 3,13,1,51 | 2,99,1,39 | 2,87,1,31
704,4,43,3 | 725,4,53,3 | 748.3:63,3 | 764,3;73,3 | 777,2,83,3 | 786,3,93,3 | 792,7,103,3 | 801,9, 113, 3
10/=20852,5 | 3,68,2,19 | 3,46,1,09 | 3,251,76 | 73,051,564 | 2,8, 1,2 | 2,77, 1,24 | 266,118
|
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I podonxcenue rabr 13

§' [lupuna aucTa & B cM
Sl - — _ —
=F:
5 & 30 40 50 60 70 80 90 100
et
| 842,6 27,6 | 900,4,31,6 | 945,6 35,6 | 983,0,39,6 | 1010,4,43,6 | 1034,4,47,6 Ih_1055, 51,6 | 1073,5,55,6
*175,004,97 | 5.34.3.74 | 5.16.3.35 | 4.93.3.03 | 4.82 2.79 | 4,65,2,56 | 4,51,2,38 | 4,39,2,22
936,3,33,6 | 1008 39,6 | 1051,45,6 | 1080,7,51,6 | 1085,9,57,6 | 1118,5,63,6 | 1136,4,69,6 | 1151 ,3,75,6
%1 5.083.60 | 5.033.17 | 47279 | 442251 | 4.19.2.97 | 4.04 208 4.02,1,94 | 3,89, 1,79
1027,39,6 |1064,9 47,6|1105,3 55,6 | 1134,4,63,6 | 1158,5,71,6 | 1177,1,79,6 | 1204,9,87,6 | 1207,1,95,6
8, 500332 | 4,73,2,83 | 4,45 247 | 4,23,2,22 | 4,03,2,01 | 5.,84.1,9 3,7,1,69 | 3.56,1,59
1068,1,45,6| 1121,7,55,6 | 1159,9,65,6 | 1187.75,8 | 1206,4,85,6 | 1223,7,95,6 |1238,1,105,6 | 1248,5, 115,6
10JT84,3,0€ 4,49,2,6 | 4,21,2,28 | 3,962,04 | 3,74,1,8 | 3,57,1,71 | 3.41,1,62 | 3.98,1,51
| ,[_1232.30,1 11320,4.34,1/1385,9 38,1 1442 42,1 | 1485,9 46,1 | 1523,5 50,1 | 1556,5,54,1 |1573,9 , 58,1
4176.41,5,14 | 6.24,4.55 | 6,03.4,1 | 563,70 | 568 3,43 | 5.50.3.16 | 5.362.0¢4 | 5.9 0,74
| 1368,8,36,11458,4 42,1 [ 1525,1,48,1 | 1573,8 54,1 | 1620,4, 60,1 | 1(52,0,66,1 | 1681,3,72,1 | 1703,8, 78,1
6,15,4,46 | 5,89,3,87 5,64,3,43 | 5,41,3,09 52928 | 4,07.2957 | 4.84,2.39 | 4,67,2,22
5| 1475,42,1 1562,9,50,11621,1,58,1 | 1671,9,66,1 | 1712,8,74,1 | 1739,9,82,1 | 1767,6,90,1 | 1787,7, 98,1
| ©175.92,4,02° | 75.59,3,44 | 598301 | 4.94 9,70 | 4,79 2.44 | 4.61.9,96 | 4.422.09 | 4,97, 1,94
1562,7,48,1 1649,8 58,1 |1705,4.68,1 | 1751,1,78,1 | 1784,8,88,1 | 1811,7,98,1 | 1831,8,108,1 | 1835,9, 118,1
11005737 | 5.32,3 14 T5.01,2,76 | T4,74,2,47 |T4,51,2,%5 | 4,29,2,06 | 4,131,091 |73,95,1,79
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IIpodosncenue raba. 14

B ] § IUnpuva avcra b B cM
— mm
géi ‘. :F )
= O 30 40 50 60 70 80 90 100
2 =
1731,2,32,711353,9.35,7| 1912,3 41,7 | 2030, 1. 44,7 | 2007,3, 43,7 | 2150,4 52,7 12209,6,55,7 | 2246,60,7
*172.6,04 | 7.11.5,30 | 6.92,4.95 | 6.74.4.42 | 6.55.4.1 | 6.39.3.83 | 6.23.3.56 | 6.083.33
| 1924,1;33,7(2053,1,41,7(2145,3 57.7 | 2228,1,55,7 | 2238,9,62,7 | 2333,1,68,7 | 2380,5;74,7 | 2419,8; 80,7
8 7,06:5.28 | 7,04,4,61 | 6.51.4,1 | 6.253.60 | 6,03 3,3) 5,83,3,11 5,62,2,86 | 5.46:2,67
g 2070,9,44,7 | 2201,8, 52,7 | 2295,1,69.7 | 2336,6,63,7 | 2422,5 75,7 | 2477,5,84,7 | 2506,3,92,7 | 2543,9; 100,7
6,81:4,76 | 6,46,4,11 | 6,15.3,6 | 5,36,3,21 5,62 2 94 5,44, 2,69 5,19, 2,5 5,04, 2,29
" 2194,5,50,712320,2.60,7 | 2403,70,7 | 2173,5,80,7 | 2533,8,99,7 | 2567,1;100,7|2610,8, 110,7 | 2637,4, 120,7
6,56:4,38 | 6,14:3,74 l 5,823,235 | 5.52,94 | 5,27,2,67 | 5,08, 2,41 4,87,2,22 | 4,44:2,09
. 2346,2; 35,4 g50_3,f§.39,4 2541,9. 43,4 _2752,7,4731 284_5,1151,4 2926,3; 55,4 | 2992,2, 59,4 | 3058,1;63,4
8,16:6,94 | 7,9),6,25 |, 7.81.5.7 7 62 5,21 7,45, 4, 34 7.927.4,51 7,11, 4,21 6,92, 3,94
6 2594,9; 41,4 12775,4,47,4 12315,4 53.4 3020,5 53,1 | 3073,4 65,4 | 3190,7,71,4 | 3256,4; 77,4 | 3306,5;83,4
o0 7,9,6,11 | 7,65,5,33 | 7,374,381 , 7.11,4,34 | 76.85 4,0 6,69,3,68 | 6,48:3.34 | 6,29:3,18
g|2799,3,47,4| 2932,55,4 3116,4 63,4 3219,5, 71,4 1 3279,9,79.4 | 3331,8,87 4 | 3427,1,95,4 1 3474,7; 1034
| 7,66,5,54 | 7,32,4,79 | 7,02.4,2% | 6,71, 3,81 6,13, 3,53 6.22,3,28 5,99:2,95 | 5,86;2,73
¢ 2969,3; 53,4 | 3145,8; 63,4 | 3275,2, 73,4 | 3371,2,83,4 | 3157,8,93,4 | 3524,103,4 13567,9,113,4(3614,7;123,4
7,46,5,09 | -7,01;4,36 | 6.68;3,34 | 6,35,3,44 | 6,0)3,13 5,88; 2, 84 5,64, 2,64 | 5,645;2,49
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[TPHJTOXEHHE 4

YKA3AHHUA NO NHNOABOPY CEYEHHS ¢OPM
C NOJOBPAHHbLIM NMOJOXEHUEM HEHWTPAJIbBHOH
MNJIOCKOCTH

1 Tlpm nmopGope ceuenns B dopMe s MAOCKNX uziennd (puc. 14)
pas3JyaloT TOPIH3CHTAABHVIO YaCTh O0MWNBKH C NOIICP:KUBRANIMUMH €e

a) . .

Puc 14 llpuMepn ceueHu#l dopM AAS OAQOCKUX H3IAMUTA ¢ HEeATDAAL-
HOH OCbIO, COBMEILUECHHOH C OCBI0O HaNPAXKEHHOH apnVATyphl (moulajib
F’ ycnoBHO 34TeMHEHa)

a — GopMEI HAa OAHO H3NeaHe, O — rpynnosble ¢GopMbl: [ — HeHTpaabHag OCh;
2 — oCb, MpOXOoJAALlaf Uepe3 LEHTp THAXKESCTH miaollaid F’, 3 — To xe, naolia-
M Fﬂ'

GajioukaMy mJaomanbio F/ H 3JeMEHTH!, PACIOJOXKeHHhe N0 BCel BLICOTE
CeyeHusd HJH TOJLKO B mOpefesax BBRICOTH H3AeAds Ijoltansio F”,

Puc 2.4. Tlpamepnr ceue-

Huk QopM N5 pebpHCTHIX

A3,4e/U% ¢ HEeUuTpaJabpHOM

OChIO, COBMEU[eHHOH ¢

OCLI0 HANPAXKEHHOH apMa-

TypH (naoumians F/ ycaoB-
HO 3aTeMHeHA)

d — NpH PachoJIOXEeHHU mnpo-
NONBHBIX 6aJ0K HuXe o0uuB-
Ki, O —TO e, B Ipeaesax
BHICOTH o6mivpkUu; 1 — HelT-
paJinrHaft OChb, 2 — OCb, MPOXO-
AAlllass 4yepes LEHTP THXeECTH
njaomane F; 8 — ro Xke, ON0-
niaam F7
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B dopme ang peGpuctoix usgennfi (puc. 2.4) pasnuuanT obmUBKY
KPHBOJHHEHHOTO OUepTaHus mioliaabio F” u npomosbHble Gajiku (IIBeJI-
Jephl, ABYTaBpH) IJjolnanbio F.

A DOPMA C HEHTPAJIBHOH HNJJOCKOCTbLHIO,
COBMEIIEHHOH C OCbHIO HAINPA)KEHHOH APMATYPAI

2. JIna cOoBMellleHHA HEHATPAJBLHOH OCH CeueHHS C OChI0 HaIPSIXKEH-
HOU apmaTypel He0OXOJHMO, UTOOBI YAOBJETBOPAJAOCH PaBEHCTBO

F’ (eo+1)=F" eg, (1.4)

rie ec — PacCTOsIHHEe UEeHTpa TANKECTH naoliaauw F’/ 10 BepXHEro Kpas
o6iuuBku (dopma s IJIOCKHX H3JAENIH) HJIH A0 IJIOCKOCTH,
COoBafalliel ¢ HUXKHefd rpausio pebep (PpopMa pas pebGpHc-
ThIX H3JeJHH);
ey — PAacCTOsiHMe LEeHTpA THAXKECTH IIollann £ 10 HEeHTpaJbHOH OCH
CEYeHHH, '
[lnowanu F' u F” cMm. 1. 1 nprioxenus.
Beanuuna ey nJad ceucnus, usobGpamxeHHoro Ha puc. 14, a, cnesa,
onpelesieTCs H3 BbIpaXKeHHs

h
eH:hﬂs,q— 9 panlt 2% (2.4)
a JAJid CCUHEHHA H4a TOM 2Ke DHCYHRE, CIIpdBd, — U3 BBIDAXKCHUS
: h
EH E— 2 o — il (3- 4)

3. B dopMe aad MVIOCKHMX H3JSAHH YaCTh IWIOAAM CEUYeHHs], KpOMe
OOIIUBKH H NOALEpXKHUBAKUIUX ee Oajsiouek (F7), onpenensiercs Hemo-
CPEACTBEHHO BLICOTOII H3JSJMS H KOH(purypamnueii GOKOBBIX rpaneii. Ha
yeprexe, Ha KOTOPOM HaHeCeHbL! 3JeMeHThl Ivouladu I, orMeyaercs no-
JIOXKeHlie HeHATPaJbHOH IIOCKOCTH, COBMELIEHHOH ¢ OChbI0 HalpsXeHHOH
apMaTypbi, U NOJCYUTHIBACICH egm. 3HaueHuss F” H ey MNOACTABJIAIOTCSH
B paBeHcTBO (1.4).

4. B neBoit yacty Buipaxenus (1.4) conepxarca HeM3BeCTHRIe [’ H
€c, KOTODpble HAXOANT METOAOM MONbITOK ¢ nomoinbio Ttabauu. [lpensa-
PUTENBHO BBIOUPaeTCA KOJIHYECTBO MO epKHBAIOUIHX O6aJouek U NPpHHH-
MaeTcad MO KOHCTPYKTUBHBIM COOOparkeHHAM HaAH pacueroM (cMm ra XI)
ToJKuAA aucta [Ipu H3BeCTHON ToJluydHe OOIMIMBKH U €e LIpYHE Ha O1-
Hy 6anouky no tab6a 1.3 (npu 6ankax u3 HiBeaaepoB) Uad T1abha. 2.3 (OpH
JABYTaspOBbLIX 0anKax) NOpU/OXeHHsd 3 HAXO/JHM 3HayeHHs naomasu F’
H ¢ A5 06aJjqoyex pasHod BBICOTBHL. IJTHU 3HaAUEHHUA MOACTABJAAIT B BHI-
paxenue (l.4). Ecau paBeHCTBO He YAOBJETBOPACTCs, H3MEHAs KoJiuye-
CTBO 6aJjiouek WY TOJIUMHY JIHCTA, JOCTHUTAIOT MOJHOrQ COBLIAJEHHA JIe-
BOU il lipaBoil yacrel paseHcrsa (1 4).

o llpu nmomGope ceuenus dopmul A peGpUCTBIX H3IENHH CHauana
ONpeResIsioTCa KOH(UTypanusad OOIIUBKY N0 BHYTPEHHEMY OUePTAHHIO H3-
AeAHA H ee TOJAMMHA (10 KOHCTPYKTHRHAIM COGOpa»eHHSM HJAH pacye-
ToM). Ha uepTexe oOTMeuaelcss NOJOKeHHe HEHTPAJAbHOH [JIOCKOCTH,
NoCJe 4Yero NoACUMTHIBAeTCsl €y J3HadeHuss F” M ey nOACTABISIIOTCS B pa-
BeHCTBO (1.4).

6. Beauununl /7 u e¢ B ciayyae ¢opMel oA PeOPHCTHIX H3IENRH
TaK¥Ke ONpeAeSIIOTCS MEeTOAOM IONBITOK, HO 3Ta omepalnua obJeruaercs
TEM, UTO npu 06ankax, pacloJOKEHHBIX HUXKe HeHTpaJbHOH OCH, €. PaB-
HO MOJIOBHHE BLICOTH 0anku (cM. puc 2.4, a).

Ecau npojogabHHe 6aJKH NepecekaioT HeHTPaJbHYI0 OCb CEYEeHHs, H
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aentTp THRecTr /7 pacriondraercs Mexay STOR OCbid B NAUCKRUCTHID, U1
gxoropofi oicuuthHiBaerca i (cM. puc. 2.4,0), ec BBOAMTCA B PaBCHCTBO
(1.4) cO 3HaKOM MHUHYC.

B. ®OPMA, NOJTHOCTHIO PA3IrPYXEHHAHA
OT H3rHBAIOIIEr0O MOMEHTA 3A CYET PACHOJJIOXEHHA
HEHATPAJIBHOR IIJIOCKOCTH BbHIIIE OCH HAMNPAXEHHOH APMATYPH

7. Mon6op cevenus ¢popMu paccmarpuBaeMoro THna (pHc. 3.4) oT-
JHYaeTCs OT ONHCAHHOro B pasjaede A TeM, 4TO fCOMETpHYECKHE Xapak-

)

{

Puc. 3.4. TlpumMepnl ceuennfi GopM, NOJHOCTHIO PA3rPYXEHHBIX OT H3-
rMIGalomero MOMEHTa 3a C4YeT pacioJioXKeHHst HeHTpaJbHOH OCH Bblie
OCH HanpsxKeHHOH apMaTyph (miomaznb F/ yclaoOBHO 3aTeMHeHa)

a — dopMa AAs NACCKOro usfeaus; 6 — dopma zana peOpHcTOro H3ALAHA,

! — gefirpaibHas oOCb, 2 — oCh HaNpsKeHHOH apMaTypel; J — OCp, NPOXOHUA-
Ilas uepea LEHTP TAXKECTH naowaxu F’, 4 —To XKe, niomanu F”

TEePHCTHKH NMOACYUTHIBAIOTCS OTHOCHTENbHO HEHTPaJbHOH NJIOCKOCTH, pac-
loJiaraeMol BHINE OCH HaANpSIKEHHON apMartypbl. BenudunHa cMelieHAs ey,
o6ecrneyHpampnlast NOJHYI0 pas3rpysky (POpMH OT H3rH0amoliero MOMEHTA,
onpenensierca no gopmydae (22).

8. ®opMa 6yIAeT NMOJHOCTHIO pasrpyXkeHa OT H3rHOAIoUWEro MOMEHTA,
ecnH obecneyHpaerca PaBeHCTBO

F'(ec+ 1+ e1) = F" e, (4.4)

rle ey MeHblle COOTBETCTBYIOUEX 3HaveHHl no opmyaam (2.4) n {3.4)
Ha BeVIHYHHY ey,
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Beamunna e. ssoautca 8 hopmyay (4.4) co aHaKOM MHHYyC OpPH Y-
AOBHH, YKa3aHHOM B 1. b.

9. [Ipu nonGope cevyeHHss ¢OPMH CHavaja OMNpelesseTcs BeJHYHHA
€;, TocJle 4ero BCe BLIYHC.IeHHs OPOU3BOAATCA B MOC/JAEA0BaTEALHOCTH,
ONMHCAHHOH B nn. 3—4, ¢ TOR pa3HHLEH, YTO NOJAYy4YE€HHbIe 3Ha4YeHHA MoK~
CTABJSIIOTCA B BbipaxeHue (4.4).

Jdaa nopobpaHHOro ceyeHHs NPOH3BOAHTCH IOBTOPHOE OonpenesieHHe
e, m;: dbopmy.ae (22) 4, B cayyae HeOOXOAHMOCTH, KOPPEeKTHPOBKA 3Haye-
HHH I’ U €c.

ITPHJ/IO)KEHHE 5

JXECTKOCTE ®OPM CO CTYNEHYATO MEHSIOIIHUMCH
o AJIMHE MOMEHTOM UHEPIIHHU NONEPEYHOIO
CEUYEHUA

1. XectkocTs (HOpMBI, H3MEHEHHE MOMEHTa HHEPIHH KOTOPOH MO
AJHHE COOTBETCTBYET CXeMaM, MpeiacTasaeHHbIM B TabJ. 1.9, onpejenser-
Csl BblpaxXeHueM a EJ), rape @ — KO3 @PuluHeHT npuUBEAEHHA K XKECTKO-
CTH Efl.

[TpuiBenennasn xectkoctb aEJ), BBOoaHTCH B BuipaKeHHs B uau Hemno-
cpencTBeHHO B (OPMYJR y H Op, €CAH B 3THX ¢opMyJaax COAEPKHTCA
XecTtkocTb EJ.

2. Kos¢puuueHr a umeer pasyinydble 3Hayendsl B8 3aBUCHMOCTH OT
BHIa nHarpysku. Ilpu onpenesesnu nedopmauuy or CHJbl HAaTAMXKEHH:A ap-
MaTypol H NpPeJBapHTEJNbHOrO HanpsaXeHHuss caMoif ¢opMbl OHpaseH

— (1.5)
=g (1= - 3

€1 J’

rue By — o Tta6a. 1.5;
€1 H ey — IKCUEHTPHUHTETH NPOACABLHOR OCH OTHOCHTEJNLHO HEHUT-
pPanbHblX OCEH COOTBETCTBEHHO B CEYEHHAX C -MOMEHTIMH
HHCPIHH Ji u Jo.

Ilpu e;=0 ¢opmyana (1.5) ynpomaerca u
1
=15
3. KosdduuueHt a npu BhyHCIeHHH gedOopMallid OT CIVIOIIHOH Bep-
THKaJ1bHOH Harpy3kKH NMOACYHTLIBAETCA N0 QOPMYJE

ay

(1.5")

g = = " Ty (2-5)

rae B8y — no taba. 1.5.

Ecan usMeHeHHe ceueHMS NMPOHCXOAUT HA KOHCOABHBIX Y4YacTKax
(cM. cxemn 5 # 8 Taba. 1.5), onpeaencHne Ko3d(QHiHEHTa X3 [IPOH3BO-
ABTCA N0 ¢opMmyJe ,

(2.5%)



Ta6bnunga 1.5
Pacuetrnbie cxemnl dopM n koapduunentn fB; 1 Po

———

s— g s ————

PacyeTHas cxema B, H (3,

- e vy Wi T

b1 == 8 (2— B);
2= 0,20 (12— 63 — 432+ 33%)

B1 = 83v;
be = 3,20 (8% — 332y 12 y2—12 y3)

— 8

g, — 481 (1—y) 2—F)
I4-(1—2y)(1~f)

22 = 1,202y - B) (2 — 2y 4+ B) +-

s(Y+v-0,58)—v" @—y)
1.0 I=—y"—y+-0,58 ’

arc cos (I — s)
3

Y =0,5 [I_COS‘ -J-

arc cos (1 — s)

1,73 sin ;
+ 5|

s=p*(6+f—18y+4 127

3 (2445 — )
(1+22

3=

= g |3 (e — )+

e

1432 (1 4 2t — 0,375 @)]




| ITpodoaxcenue taba. 1.5
——— e e

Ne n1/m

PacuetHas cxeMa By H B,

o (Y
L (1+2e)’

{34 Ed
P 8o

— . Pl

_ 8y +§),
(14 26)2°

b1

g
?

3
e = -V 0v— -2y — 4671 4

+ —2%—[@(1+2&)+6(v+&) (1—-2Y)]}

e — — e e
4
F R, — -
| = gy X
B (Y+5) (145 —y) (14250, 53)

>< m——
(11-28)2—0,5(14-23)(2y +254-3)+-B(y+€)

(1--26)?
. {%I(2v—~ﬁ)(2~w2v+ﬁ)——4ﬁﬂl+

14-2£)2
RS

d b | B
&:-—'—', Y—" :ﬁ'—' la' : 1680

4 .
Y — CM. CXeMYy J;

| v+ & Y4 & 2
—B2 | 6--8—18 - 412 |-
Isg[ﬂ“lt—l—ze+ ( ]

61622 > 81




ITpodosxcenue raba. 1.5

N 11/n

Pacuetnag ¢opMmyna I B, ® B

B 0—y)
1 — (l+2§)2 ’
Bt (1—y)

(14-0,25 8% — 21 + ¥%)
2¢

B2

[Ipumeuanne Kosdpduuesr ¢ npuaumaercs no Ttaba, 1.1
npuaoxenua 1.

4. Kosboduunenter Py ¥ 82, Bxonsimue B ¢popmyau (1.5) u (2.5),
B CBOKIO ouepefb 3aBHCAT OT XapaxkTepa H3MeHeHUs MOMEHTa HHEDHHH
Mo [JHHE #H CXeMbl onupaHusi QopMmbl. VX Boipa:keHUs IPUBE.GHH A
taba. 1.5, a 3ygauenusa — B Taba. 25—95,

D. B cayuasx, koraa ‘M3MeHeHue MOMeHTa HHepPHUH (GOPMEI N0 JAJHHE
He COOTBEITCTBYeT HH OIHOH H3 CXeM, NpuBeAeHHBIX B Taba. 15, Goaee
CAQXKHAA CXeMa pPacuieHseTCa Ha npolThie, COOTBETCTBYIOLLHE HOM2paM
1—8, ¥ nnast kaXJAoH NPOCTOH CXeMbl BLIYUCAAIOTCA KO3bh(PHUNUHEeHTH {1
H f2. 3Hauendss ay H o NPH 3TOM NOJACYUTLIBAIOTCA M3 BbIpaXKeHH#

]
axy = - } T (3-5)
v e; Ji
= L (= )
1
ag——- J_-_i (4‘-5)

N - J1
= Py (l“ fi)

6. B dopmyan oy npu pacyete ¢opM C MEepeMEHHLIM N[O AJUHE MO-

MEHTOM HHEPHWHU BBOLUTCHA NPpHBEACHHAA NJIOUIAMb [IONEPEYHOro LSUCHHUA,
chpeaeasaemMads H3 BbiDAKCHHA

Frv= £y [t 22 1) ] 6.9

1

rne f; u Fp~— omanu CEeYeHHH, MOMEHTH HHEPIHM KOTOPHIX PaBHH
cootrpercTBeHHo Jy u Jo;

b
B3 == "'E";

2 b -— cymMapHas IOJUHA ydacTKOB ¢ MOMEHTOM HHepuuu Js.
7. B dopme, umeroulesi Gosee yeMm ABe pa3iHyHbie MJIOWIAAH IIone-
PEYHOrO CeUEHHA, NPHBEI2RHAA BEJHYHHA MJIOULAAH paBHA

F
Fap=Fa |1+ 35 (7 1) B 6.5
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a Tabanuna 2.5
3navennn kospdpuuuentos O3 u By nas cxemnt 1 (cm. Taba. 1.5)

— - N N S el ek

l .
8 l 0,1 ‘ 0,2 0.3 0,4 I 0,5 0,6 0,7 l 0.8 0,9 I i
— I ; L . l
B4 0,19 0,36 0,51 0,64 0,75 0,84 0,91 0,96 0,99 1
Be 0,2273 0,4266 I 0,5953 0,7322 | 0,8375 0,913 0,9617 I 0,9882 | 0,9985 !
J |

[Tpumeuanne Tlpu 8=0 B, mBs nonayuaioT Hy/JeBble B3HAUEHMUSI.
Tabarga 3.5
3uauenns koadduuuenroB By (B uucanrene) u Py (B 3HaMeHaTeae) aas cxeMul 2 (cm. Taba. 1.5)

\ c,1 . 0,2 0,3 0.4
— = I S
0 0,08 0,16
’ | 0, 0368 0,087
" | 0,16 0,32 0,48 0,64
' 0, 1242 0,256 0,4032 0,5734
s 0,24 0,48 072 0%
' 0,2422 0,4864 0,7344 0, 9882
0,32 0,64
0,4 —rr e —_— —
0,368 0,7322

[IlpumMmeuanne, Ilpu B=0 B; u B moAyuawr HyjAeBbe 3HAUYEHHA.




\
i S

0,1

0,2

0,3

0,4

Tab6aumnma 45

3navenun kKoadduuuentos By (B uHcaurene) u §, (B 3HameHatene) aam cxemwt 3 (cMm. TaGa. 1.5)

o ——

0,1 ! 0,2 0,3 0,4 0,5 0,6 | 0,7 0,8
0,0393 0,079
0,018 " 0,0431 I - '"'" - -
0,079 0, 1556 0,2299 | 10,3012
0,0605 0,1198 0,1842 0,2726 o o o T
0,1174 0,2291 0,3347 0,4335 0,525 0,6083
0.1175 0,2246 | 0,3206 0, 4099 0,508 0,6538 ""' —
| 0,1546 0, 2979 0,4295 05486 0,6545 0 7467 0,8242 0,8862
|0, 1768 0,3324 0. 4659 0,5638 0,6544 0,7191 | 0,7977 | 0,7811

ilpuMevanunasa:
c¢M. taba. 2.0.

3nayenusn koadduuuentTor 3; (B uucaurtene) u P, (B 3HaMeHareae) Aas cxemwm 4 (cm. taba. 1.5)

1. Tlpu B =0 B; n P, monyvawor HyreBsle 3HaveHud., 2. 3nauenus B; u P upn y=90,0

Ta6arna DS

1

0,9722

1,0015

N 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
oy | 01597 | 03055 | 0,474 | 0,555 | 0,6607 | 0,7499 | 0,8263 | 0,8888 | 0,9374
’ 0,2108 | 0,3997 | 0,563 | 0,7003 | 0,8086 | 0,8908 | 0,9474 | 0,9817 | 0,996l
00 0,1377 | 0,2653 |{ 0,3826 | 0,4897 | 0,5867 | 0,6734 | 0,7499 | 0,8163 | 0,8724 | 0,9183
’ 0,2119 | 0,4036 | 0,5712 | 0,713 0,8263 | 0,9117 | 0,9706 | 1,0048 | 1,017

1,012



a

A,

ITpodormcenue taba. 5.5

\I 0,1 | 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
| 0,121 | 0,2343 | 0,3398 | 0,4374 | 0,5273 | 0,6093 | 0,6835 | 0,7499 | 0,8085 | 0,8593
0.3 0,254 0,4843# 0,6847 0,851 E 9807 | 1 0717 ﬁ25§— 1,1423 l 1255 | 1,0829
0 4 0,108 ( 0,2098 0,3055 { 0,335 | 0,4733 | 0,5555 | 0,6265 | 0,6913 | 0.7499 | 0,8024
' | 0,6502 1,2291 1,7335 9 0085 2 2376 | 2.3623 2,2876 0665 1 7085 1,2291
Mpumeuvanusa 1. Tlpu §=0 8; n 8, noayualor Hyaesble 3uauvenusa. 2. 3Hauvenud B, u By upH §=0

cM. Taba. 2.0.
Tabanumga 65

3navenna kospduunuentroB Py (B uHcaurene) u fo (B 3Hamenareae) ans cxembl 5 (cm. taba. 1.5)
\ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 l 1
0 1 ~ 0,0003 0,0011 0,0025 0,0044 | 0,069 | 0,01 10,0136 | 0,0178 | 0,0225 0 0278
' 0 0 0 0 0 0,0001 | 0,0002 0,0003 | 0,0005 | 0,0008
0.9 0,0008 0,0033 | 0,0073 3 0,0131 | 0,0204 | 0,0294 | 0,04 | 0,0522 | 0,0,61 | 0,0816
' 0 0 0,0001 0,0003 | 0,0003 | 0,0016 0, 0029 0,0049 | 0,0079 0,012
03 0,0014 | 0,0056 0,0127 + 0,0225 | 0,0352 | 0,0505 | 0,0689 0,03 0,1139 | 0,1406
’ 0 0, 0001 0,0007 0,0021 | 0,0052 | 0,0108 0,0201 0 0343 0,0549 | 0,0837
0 4 0,002 | 0,0079 0,0178 0,0316 | 0,0494 | 0,0711 l_0,0968 0,164 | 0,16 } 0,1975
’ 0,0001 | 0,0017 | 0,0086 | 0,0273 | 0,0667 | 0,1382 | 0,2561 | 0,4369 | 0,6998 | 1,0667
8 Mpumevanune., [lpu § =0 n £E=0 P 4 By noayuawT HyJleBue 3HaAUEHHA.



TaGauma 7.5

3navenus koadduumuentos B, (8 uucanrtene) u Py (B 3HaMeHaTede) AAm cxeMm 6 (cM. Tabx, 1.5)

0,6667

t=0,1
\ 0,1 l 0,2 0,3
1
o1 | 01111 | 0222 B
' 0,0507 0 1216
092 _0,1667 | 0,3333 0,5
' 0,1388 0,2823 | 0,435l
o3 | 02222 | 04444 | 0,6667
' 0,2456 0,4952 | 0,7367
04 | 02778 | 0,5556
0, 3523 0,7412

0,6018

0,8889

0,9823

= 0,2

0,1 | 124
0,0234
0’2 __0:1633 _
0,073
0,3 0,2041
0,1288
04 | _0,2449
0,1815

10,2449
0,0728

0,3265 | 0,4898

70,1476

0,4082
0,2568

10,4808
0,3599

|

0,2252

0,6122
0,3833

10,6531
0,3073

0,8163

0,5074



[Ipodosamenne raba. 7.5

£==0,4

\l 0,1 ' 0,2 0,3 0,4 \ 0,1 , 0,2 0,3 0,4
71 1
| |
|
0,125 0,25 | 0,1235 | 0,2469
0.1 0,0014 0,011 — — 0.1 | —os792 | 01333 | — —
|
0,1563 0,3125 | 0,4687 | 0,625 0,1481 | 10,2963 | 0,4444 | 0,5926
0,2 D, 1445 0,2743 | 0,4419 | 0,5081 0,2 N 0 0
|
k
0,1875 0,375 | 0,5625 | 0,75 . 0,1728 | 10,3457 | 0,5185 | 0,6914
0.3 0,2959 0,5877 | 0,8713 | 0,1426 0, T0,5792 | T1,1333 | 1.638 | 2,0667
. 0,2188 0,4375 04 0,1975 | 10,3951
0, 0,4308 0,9513 = - ' 71,0583 2,0667 . —

|

NMpumenwanusa: 1. Ilpu =0 By u B nmoayvaoT HyAesble 3HaueHua. 2. 3HaueHusds By H Py npu =0

R ¢M. Taba. 3.5.



88

3nauenna koatduumnentoB B;(B uucaurene) u [, (B 3Hamenarteje) Aas.cxems 7 (cM. tabha. 1.5)

E =,

Tadtaunga 85

"

\ 0,1
T
o1 0,0551
10,0304
0.2 0,0821
0,0718
0,1087
0,3 B
’ 0,1199
0
0.4 , 1346
0,1735
0,0
0] ,0606
0,0346
0.0 ~0,0804
0,0903
03 0,1
0,1386
0,11
0 ,119]

0, 1835

0,2 0,3 0,4 0,5 0,6 G,7 0,8
: *
0,1091 |
0,0783 o - - "" o o
0,1618 0,2386 0,3125
0,1489~ | 10,2367 | 0, 352l - - - T
0,2126 0,3111 0,404 0,401 | 10,5714
0,2301 0,3271 0,4139 0,5029 0,6262 - o
0,2608 0,3781 0, 4861 0,5846 0,6731 0,7513 | 10,8187
0,3381 0,4897 0,6279 0,7578 0,8935 1,0656 1,2921
t=10,2
0,1282
0,1199 - - - - — .
0,1584 0,2337 0,3061
0,2085 0,3714 0,6053 o o o —
0,1957 0,287 0,3736 | 0,4552 0,5317 |
0,297 0,4764 0,6873 0,9562 1,3403 o N
0,2315 0,337 0,4354 0,5264 0,6099 0,6857 | 0,7535
- 0,3721 0,5641 10,7619 0,9753 1,2269 1,5635 | 2,0808



ITpodonscerue raba. 8.8

£=0,3
. |
\ 0,1 0,2 0,3 0,4 0.5 0,6 0,7 0.8
0 | 00618 | o,1223 | B B B B} B
’ 00524 0,2215
0o | 0077 0,1517 0,2239 | 10,2934 B B B 3
! 0,1186 0,3334 0,6637 1, 1609
ny | 0,002 0,1803 | 0,2648 0,3454 0,4219 0,4941 B B
"] 0,1833 0,4357 0, 7639 1,1913 1,7715 2,6119
0,1067 0,208 | 10,3037 0,3938 0,478 0,5564 0,6287 0,6949
%4 | 0 23 0,5076 | 0,8236 1,1937 1,6407 2,2138 3,0123 4,2308
£=0,4
o1 10,0611 0, 1207
‘ 0,0899 0,9974 "' o ""‘ o “" """
05 0,073 10,1439 | 0,2126 | 0,2789 3 B B B
’ a,4208 13644 3,1986 6,119
0 3 0,0840 | 0,1666 | 0,245 10,3202 | 0,3919 0,46 B B
' 0,5496 1,6280 3, 2992 5.6396 9, 324 14,956
- 10,0966 0,1887 | 0,2762 10,3591 10,4374 | 0,5109 | 0,5794 | 10,6431
' 0,6852 | 1,7395 | "3,1988 5,1195 7,798 11,9812 17,0007 24,9944
MMpumevanus: 1 llpu =0 B; n B Ho;%ygafor HyJleBble 3HaYeHHd. 2. 3Havyenus B u By upu § =0 cM. raba.

8 4.b. 8. 3nauennsa fy u By npu vy =05 cM. Tabua.




g Tabau 1 a 0.5
3navenus KoadouumenTon 31 K B aas cxeMu 8 (cm. Taba. 1.5)

Bi==k1By; Bo=FaB,
Kosthpuuuentni £y u k,

: [ o1 | 02 |03 l# 0,4
L —- B ..
Rq i  0,0556 0,1633 0,2813 0,3951
ko 0,0031 0,043 0,3337 4.4

’ ’
Koshduuuentns §, (B uucaurene) u B (B suamenarene)

T —— ———e——— S

\ 0.1 l 0.2 03 | 04 05 | 06 07 | 08 0,9 I

0,09 0,18 | |

0.1 0,0731 | 0,1476 - | = | - o T - — -

0.2 008 | 0,6 | 0,24 | 032 [ B B |

’ 0,0514 | 0,104 | 0,159 | 0,2176 - o —

0.3 0,67 | 0,14 | 0,21 | 0,28 | 0,35 | 0,42 | B

’ 0,0345 | 0,07 | 0,1076 | 0,1484 | 0,1934 | 0,2436 - - -

0.4 0,06 | 0,42 | 0,18 | 0,24 | 03 | 036 | 0,42 | 0,48

’ 0,0218 | 0,0444 | 0,0689 | 0,096 | 0,1268 | 0,162 | 0,2027 | 0,2496 o o

0.5 005 | 01 | 015 | 02 | 02 | 0,3 | 03 | 04 | 045 | 0,5
0,0126 | 0,026 | 0,0409 | 0,058 | 0,0781 | 0,102 | 0,1304 | 0,164 | 0,2036 | 0,25

NMpumvmeuaununsn: L. lpu £€=0 &y u ky, nmoayualor uynespne 3uHauyesud. 2. Ilpu B=0 B; H B; NoAy4a0T Hyxe-
BHE 3Ha¥YEeH Hi.



{8

3uayenns koadbduuneHTOB T1 (B uMCAHTENE) W Ty (B 3HAMEHATENE)

TABJIHHUDBI K PACUYETY BOPTOB

ITPHJIO)KEHHE ¢

niSiepailibyupia,

Ta6anunwga 1.6

S PP P P oo o o=

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
L I
| | |

: 0,28 | 0,515 | 0,7183 | 1,145 | 1,5499 | 2,0216 | 2,5649 | 3,1849 | 3,8865 | 4,6748

0,1342 | 0,2733 | 0,4558 | 0,6866 | 0,9708 | 11,3133 | 11,7191 | 2,1932 | 2,7407 | 3,3665
0 0,4683 | 0,938 | 1,5111 | 2,1975 | 3,0071 | 3,9501 | 5,033 | 6,2758 | 7,6786 | 9,2546

0,235 | 0,5133 | 0,8783 | 1,3399 | 1,9082 | 2,5932 | 3,4049 | 4,3532 | 5,4481 | 6,6997
s 0,6567 | 1,3617 | 2,2217 | 3,2516 | 4,4666 | 5,8817 | 7,5117 | 9,3717 | 11,4767 | 13,8416

0,3358 |°0,7533 | 1,3008 | 1,9933 | 2,8459 | 3,8733 | 5,033 | 6,5133 | 8,1558 |-10,0333
" 0,845 | 1,785 | 2,9317 | 4,3051 | 5,9251°| 7,8118 | 9,9852 | 12,4652 | 15,272 | 18,4254

0,4367 | 0,9934 | 1,7234 | 2.6467 | 3,7834 | 5,1534 | 6,7768 | 8,6735 | 10,8636 | 13,3669
" 1,0333 | 2,2033 | 3,6416 | 5,3583 | 7,3832 | 9,7415 | 12,4581 | 15,5581 | 19,0664 | 23,008

0,5375 | 1,2333 | 2,1458 | 3,3 | 4,7208 | 6,4333 | 8,4625 | 10,8333 | 13,5708 | 16,7
" 1,2217 | 2,6317 | 4,3517 | 6,4117 | 8,8417 | 11,6718 | 14,9317 | 18,6517 | 22,8617 | 27,5918

0,6383 | 1,4733 | 2,5683 | 3 9533 | 5,6583 | 7,7133 | 10,1483 | 12,9933 | 16,2783 | 20,0333




Taobaupma 2.6

CexTopuaJbHble reoOMeTPHUYECKHE XAPAKTEPHCTHKH NPOKATHBIX

! 7 weeaaepos (I'OCT 8240—56)
4
‘ CexTOpUanbune CexTopuanbHbie MOMEHTH Hi‘:},ﬁ‘ﬁ%ﬁiﬂﬂﬁﬁ”
KoopaHuara CexTopUannh- NAOIIALH CONPOTHBJACHHUA Mowmenr ~
N npody uentpa Haruba | HBI MOMEHT _ — - HHEePLHH NPH ! GJ
{IPOPUIL © B CM MHEPUHH | UHCTOM Kpyue- k= -
4 Jo B M w,; B M2 ®wqe B CM? W, B cM W,. B cut HHH JI{ B oM Eo
' 2 B cu—1
5 0,892 16,62 2.3 3.7 7,29 4,49 1,001 0,15146
6,5 1,024 47,23 3,48 5,77 13,56 8,19 1,245 0,1002
8 1,137 110,3 4,81 8,26 22,92 13,35 1,545 0,07308
10 1,332 290, 1 6,97 12,4 41,62 23,39 1,963 0,05079
12 1,465 653 ,4 9,34 | 17,42 69, 94 37,52 9,518 0,03834
14 1,64 1 320 12,16 | 23,15 108,59 57,04 3,187 0,03033
14a 1,833 1 660 13,32 | 24,23 124,63 68,52 4,003 0,03033
16 1,812 2453 15,3 29,7 160,37 82,6 3,965 0,0249



IIpodornmenue raba. 2.6

ek A Al ST iy A— b . " A =y iy -y

Cekropuansnsie I CexTopHaabHbie MOMEHTH | Hir;;;ﬁal:cﬁ%ﬂ%mm
KoopanHaTa Cexkropuaib- IO L3 AH COIPOTHBJ/IEHUA I  MoMeHrt -
— | : | mmepune nput | ‘/ 0
Jo B ca l W, B CM? wg B CM? W{ﬂl B Mt | W,,.L,L,,2 B cMt HHH JH B Caut _i‘r“’
| B CM
16a 2,009 3 033 16,67 30,92 181,92 93,09 4,925 l 0,0249
18 1,976 4 268 18,72 37,12 227,95 114,98 4,865 0,02074
{8a 2,184 5 199 20,37 38,42 205,27 135,32 5,983 0,02098
20 2,157 7042 22,62 45,19 311,26 155,82 5,898 0,01789
20a 2,369 8 551 24,49 46,59 349,2 183,53 7,361 0,01817
22 2,329 11 368 20,82 53,98 423,64 210,49 7,481 0,01581
22a 2,573 14 045 29,21 06, 19 480,83 249,95 9,35 0,01581
2% 2,574 18718 | 32,18 64,89 581 ,6 988,45 9,6 0,01414
24a 2,823 22772 34,34 67,25 663,6 338,64 11,85 0,01414
27 2,658 30143 37,68 78,15 799,98 385,73 11,98 0,01225
30 2,716 46759 |- 43,18 92,74 1083 004,21 14,98 0,01095
33 2,800 71196 49,38 107,89 1441,7 659,9 19,21 0,01
36 2,91 106 626 56,15 123,74 1899 861,69 25,1 0,00949
40 3 165 202 64,72 144,71 2552,6 1141,6 32,41 0,00837

[IpuMevaunsa 1. llpu seiunciaenuy £ nopuuatel G=8.10% xz/cm? n E=2,1-10% kz/cu?. 2. Koopauunara neHr-

& pa u3rnba OTCYHTHBAETCHA OT HAPYXHOH CTOPOHB CTEHKH




talanaga 36

T
W
CexTopuajibHe reoOMETPHYeCKHEe XapaKTEPHCTHKH
npokaTHmx Asyrasposuix Ganox (FOCT 8239—56)
W
W
Cekropu- |
dJ1kHad CQKTGPH‘ MoMEHT HSTHGHOKPYTHBBH&H
CeKkTopHanh- | TIACWARD | ga1pHLil HHEPLHH XapaKTepHCTHKA
Ne npo- | HB MOMEHT | AN KPal- |yonent con-|npu unctom Gl
. puas MHEPLHH HeH TOUKH POTUBNRHUS | KDYUCHHHN |ho K 5 eou—1
Jo, B CM® npogduad W, & cﬂli Jl( S VEJ BCM
“max @
B CM? l l
10 3608 12,51 98.83 | 2,179 0,04796
12 832.3 17,7 47 02 | 2,78 0,03564
14 1 731 23,75 72,36 3,484 0,02775
16 3 -0l 30.3 | 105.66 | 4,358 0,0228
18 5759 38,04 151,4 5,428 0,01897
18a 7924 42,14 1¢8,05 6,315 0,01732
20 10 006 47,11 212,4 6,733 0,01612
202 13 368 51.68 | 258 64 | 7.767 0,01483
22 16 588 5716 | 290,23 | 8.326 0,01378
22a 21616 62,2 | 347.52 | 9524 0,01304
24 24 969 65,23 { 382,8 10,93 0,01304
%a 32 557 70,71 | 460,42 | 1271 0,01225
27 41 606 80, 08 519,62 | 13 5 0,01095
972 53 862 86.25 | 624.45| 15,86 0,01049
30 66 993 96,37 690,18 | 17,18 0, 0l
302 86 259 103,22 | 835,65} 20,33 0,00949
33 101 096 110,04 918,75 | 23,3 0,00949
36 148245 | 124.38 | 1191.8 | 31.42 0,00894
40 237 327 148,07 | 1602,8 40, 33 0,00775
45 365397 | 172,3 | 21207 | 53,93 0,00775
o0 583 645 203,75 | 2864,5 72,2 0,00707
55 018 456 | 237,51 | 3867.1 | 97,66 0,00632
60 | 1391355 | 273,68 | 5083,9 | 131.1 0, 00632
65 2061414 312,22 | 6602,4 | 175,4 0,00648
70 3 011 007 353,07 | 8528,1 | 235,7 0,00548
70a | 3535801 351,36 (10063 ,4 | 346,38 0,00632
706 | 4208699 | 349,11 |12055,4 | 536,7 0, 00707
Mpumeuanue. [lpu ruuucaeHun R nNpUHATH G=8.10° x2/cu?
H E=2,1.108 x2/cm®.



Tabaunna 4.6
3uavenns Ko3dpduuueHTOB Y1 H Y3

OnHpaHHe NAACTHHKH Harpy3ka
... z
s e
ﬂ?
Cxema 1 CxeMa 2 Cxema 3

[IIrpuxoekoii 0003HaueHn! 3auieMJeHHHle Kpas, CIJIOUIHOH JHHHEH —
CBOOOIHO ONepTHie

S il

. © Cxema 1 CxeMa 2 Cxea 3

o |, IT_JT:LJ I - 1-1_ 1 _
0,5 |—0,0175| 0,0482 | 0,0056 | 0,0222 | 0,0138 | 0,0137
0,6 |—0,0076 | 0,0352 | 0,0067 | 0,0189 | 0,0129 | 0,0128
0,7 | 0 0,0262 | 0,0086 | 0,0158 | 0,0115 | 0,0114
0.8 | 0,005 | 0,0193 | 0,0004 | 0,013 | 0,0101 | 0,0101
0,9 | 0,0089 | 0,0143 | 0,009 | 0,008 | 0,0083 | 0,0085
1 | 0,0105] 0,0105 | 0,0092 | 0,0081 | 0,0069 | 0,007
(,1 | 0,012 ‘ 0,0078 | 0,0084 | 0,0065 | 0,0057 | 0,0057
1,2 ' 0,011 | 0,0059 | 0,0075 | 0,005 | 0,0046 | 0,0046
1,3 | 0,0104 | 0,004 | 0,0066 | 0,0038 | 0,0037 | 0,0036
1,4 | 0,008 | 0,003¢ | 0,0057 | 0,003 | 0,003 | 0,0029
1,5 | 0,0088 | 0,0026 | 0,0049 | 0,0024 | 0,0024 | 0,0023
1,6 | 0,0079 | 0,0021 | 0,0042 | 0,0019 | 0,0019 | 0,0019
1,7 | 0,0072 | 0,0017 | 0,0036 | 0,0015 | 0,0016 | 0,0015
1,8 I 0,0063 | 0,0013 | 0,003t | 0,0012 | 0,0013 | 0,0013
1,9 | 0,0055| 0,001 | 0,0026 | 0,001 | 0,001 | 0,001
o 0,0049 | 0,0009 | 0,0022 | 0,0008 | 0,0008 | 0,0009

| |




[TPHJJIO)KEHHE 7

NPUMEPLI PACYETA

A. PACYET P$OPMAI OBBIYHOI'O THIA

dopMa NPOEKTHPYETCs AJISA HM3TOTOBJIEHHSI MHOTONMYCTOTHHIX Ke€Je30-
6eTOHHBIX HaCTUNOB C NpeABapHTEALHO HaNpsaXeHHou apMarypol. JTo pa-
foyeMy uYepTexKy HaCTW/Ia NpHHAMAeTCa: pa3Mep H3jeaus R ILJaHe
119596 cm, apmarypa — ueTbIlpe CTEpXKHS AHAMETPOM 14 MM, HATATH-
BaeMuie ¢ cuJiofl 8300 ke Kaxawiy; Bec H3genusa 1300 xe; paccrodrue ocu
HanpsiXKEHHOH apMaTypbl [0 HHMKHEH IIOCKOCTH Hactuga 2,2 cm. Jlo-
nyckaeMblii nporu ¢opmu [y]=0,0 c# (o TY Ha H3genue AOIyCKaeTcs
HCKPHBJICHHe HUXHeH I'pand 10 10 mm 110 BceH paune).

M3 ycnoBus yctaHOBKH Ha (POpMOBOYHOH Mallikne, 060PYAOBaHHOMN
G6oprami, dopMa npoekTupyercss 6e3 60pToB), H MOAZOH HNOJIKEH UMEThH
pasMephl 130X 610 ca; paszmep mo BEICOTe He OrpaHuHuuBaercss Bec noa-
AGHA MO aHaJOTHH <C CYIIECTBYIOUIUMH KOHCTPYKIUSMH JIPHHUMAETCH
1600 xe. Touku onupaHusa nojjaoHa cmelieHsl K cepenmnie ( £§=0,3). Pop-
MOBAHHE NPOH3BOLHUTCH C INPHUTPY3OM, CO3AAILUM AaBaeHue 500 xe/m2.

1. PacyetHble HarpyskKu:

N = 4.8300 = 33 200 xe;

1600

o = 60 = 2,62 ka/cmt;
1800

p = o0 3,02 xe/cm;

g=2,62-+3,02=05,64 xe/cm.

[Ipu pacuere OGWIHBKH NONOJHHTENBLHO IpHHHUMAETCS HArpyska oOrT
BuOpupoBanusa OetonHoil cMecu 100 ke/m? (cM. m. 31) W naBaeHus NpH-
rpy3o4Horo mura. TakuMm oOpasom,

3.02 100 - 500
= D E ~ —0.08 2
"= 119 T 10000 O Kzfch

2. Ilpu mupuge nognoHa 130 cm MOKHO OrpaBHYHUTHLCS TPEMS [PO-
AoJgbHBIMH Gagakamu. llupuHa sivyeiixy O6muBKH OyleT nNpuMepHo paBHA
npu 10-cm noake apyraspa

130--3-10
bl"‘ *2 == 50 cM.

dunny adeiiky oOIUHBKH NPH CeMH NONepPeUHHIX 6ajKax MOXKHO OPHU-

! Tlpu Hanuyuu GOPTOB pacyeT HAUHHAETCS ¢ ONpPEAeNeHHS HX Ceye-
Hus (CM. Kuxe npumep H).
* Bce BEIYACIEHHS BLINOJHEHH Ha JIOrapHQMHYECKOR JuHelKe.
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251 Vi 1
€HTHDPOBOYHO NPUHATH 95 cM;, Toraa =19 u npyu |—— j= _
P P by P [bl] 500 "PEOYE

Mas TOJIIMHA OOIIMBKHU N0 npubauxKeHHou ¢opmyne (51) pasma

3
3= 0,00282-507) 0,085.500 = 0,49 cu.
[IprinuMaeM AHCT TOJALHHON 6 MM.

N =33200x2
£=94

s e 1= 380
—— i [ =670 e

Puc 1.7. Pacger nogaoHa oO6wuHOro THNa (kK npumepy A)

a — ceqyenlie; 0 == pacyeThasi cxeMa JinHelHBIe pasMephl B CAM

3. ITo womorpamme na puc. 1.2 npunoxenusa 2 no N=33 200 xe, [=
=610 cm, [y]=H mm, npuHEMAasT B MepoM NpHOAHKEHUH e=8 cm, HAXO-
nuM J=14 000 cm?.

[Ipn Tpex npopoabHblx 6ajdKax Ha KaxAbH [ABYTaBp NPHXOLUTCA
43,3 cm mupuHL OOIIKHBKH miaomanbio 43,3« 0,6=26 cm? Tlo rpaduky Ha
puc. 3.2 yCcraHaBJNBaeM, 9To TpeGyeMbli MOMEHT HHepIHH MOXeT HMeTh
ceuenue H3 Tpex AByTaBpos Ne 24,

4. Tlo taba. 23 npunoxenus 3 njsa ceueHHs U3 nByraBpa Ne 24 u

JAUCTA TOJLHHON 6 MM W mHpHHON 43,3 cM onpeaensieM e.=7,35 cm (no
HHTEPIIOJAANNH) ; TOrAa

e=17,30-+ 2,2= 9,55 cm.

Tak Kak BenHyuHa e, NO KOTOPOH NPOH3BOAWJICH NOJACYET, OTAHYAELT-
¢ OT (aKTHUECKOrO 3HAaYeHHHA, IIOBTOPpSAEM NMoA6GOp CeyeHHS B yXKe OIlH-
canHoM nopanke. ITo e==9,50 cu no nomorpammMe Ha puc. 1.2 maxoaum
yTouHeHHOe 3Hauenne J=16 800 cm?* Kak BunHO u3 rpacduka Ha puc 3.2,
ceqenne ¢ gBytaBpaMud Ne 24 ofecrneuyuBaer TpeOyeMbli MOMEHT HHEDPIHH.

5. Has nomo6pannoro cedenusi (puc. 1.7) onpenesseM reoMerpuue-
CKHE XapagTepHCTHKH. PeAYKIHOHHHIA KO3(P(PHUHEHT no rpa@uHky Ha
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380

a
puC. 8 npuHuMaetcs paBHeiM ¢ =0,98 (npu b 50 =7,0).
1

[Tnomtaas ceyeHuqa
F=23.34,840,98.0,6.130 = 104,4 4 76,5 = 180,9 cm2.
CraTHyecKdli MOMEHT OTHOCHTEILHO OCH X—X
S§$=176,5-12,3 = 940 cm3,
PaccrosiHue ueHTpa TAXKECTH OT OCH X—X
940

e, = 1809 5,2 cu.

Pacctoanue HeRTPaJbHOH OCH OT Kpasi OOIIHBKH
ec= 12,6 —5,2=17,4 cm.
MoOMeHT HHepIHH CeyeHis
= 3-3460-4-104,4-5, 224+76,5 (7,4—0,3)2 = 17 050 cm*,

Panuyc uHepuuH cedyeBHs

‘/17 050 _ . -
— - —= , § CH,
d 180.9

Paccrtoanye HEHTPaJIbHOH OCH A0 OCH HANpSKeHHOW apMaTyphl € ==
==7,4422=906 cM.

6 IIpoBepka DpUHATOH TOJNIHMHBI OGIIMBKH NpejIoaaraer yTOYHEeHHe
pasMepoB a; U b; M olnpelenenue nporuba sdefikH 1Mo TOUHOH (opMyJe,

ITpu neyrappax Ne 24

130—11,53 a
by=— > == 48 CcM;, CUHTAs, UTO Q; HE MEHSeTCHd, HaXOIUM —g—'=
1
95 .
T 48T
[To ¢opmyae (3) pacueTHas KECTKOCTb CeUeHHs] PaBHa
610\2
=2,1-108Xx17 050—33 200 (-;*) '=345.5 - 108k2cMm?,

a CcKuMamwllee HanpskeHHe B CPeAHUHHOH IJIOCKOCTH OGIDHBKH OIpele-
Jaetrcss 1o popmyae (39)

33 200
e =~ - (33 200-9,6 4 0,0185.5,64 380%) X
(7,4 —0,3) — 1 309 2
- = K .
X L ’ )345’5'103 a/CM

[Tporu6 e6musku [popmyna (37)]

0,0276.0,085 - 484 .05 e < (o — 0.1 ox
- _ > g2y o V? = 0,1 cu.
Y = 0.6(2.1-106-0,62_0, 1348322 - 48?) yil

* Bo Bcex npuMepaxX MOMEHT HHEPHUH FOPH3QHTAJBLHOTO JIACTA OTHO-
CHTENbHO cOOCTBEHHON OCH He YUUTHIBAETCH.
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7. Tlporu6 mnopnona NpH NPWIOKEHHH pacYeTHHX HArpy30K [dop-
myna (1)]

0,125.33200.9,6-61024-0,0121.5,64-3804

e - ol -—-0 47 < :0: .
Y 345,5.108 AT < 1] 0 cH
ITorepu HanpsixkeHus B apmarype [dopmyna (2)]
33200 2.10s8
== . 9,6 (33 200 9,6-4-0,0184-3,02-3802
n= 180,90 " 2.1.100 T %! T 9,02-3509)X
X 2-10° 357 Ka/cm? ] = 500 2
_ _ a1 == ‘
345 5.10° 2/c 10 Ke/cMm
IloTepn nHanpskeHuss MOXKHO Ul’ip&gﬂ%ﬁHTh Tak¥XKe 10 HOMOrpamme Ha
puc. 4.2; npu N=33 200 k2 u = 9’ - =(0,99 o,=300 Ke/cm>.

8. Ilposepka ycroiuuBocTH BuInoJsuserca no CHuIl 1I-B 3-62 kax
HJisT BHEIIEHTPEHHO <XKatoro »sJjeMeHTa. [lpHBeJeHHBIH SKCHEHTPHLUTET

lu W 17059 2305 cm3 9,6 99,9 0,75
= = — CM €H = = .
ipr M= H WamTo bas mo‘ P o305
61
[To ta6a 56 mpuiioxenusa 3 o m; H A= 3.7 =03 HaXoIHTCA KO3d-

dunmnenr ¢°%=0,587. Torpa, npeoGpasys dopmyay (24), onpenensem
NpenenbHyIo CHKUMAKIYIC cHiay Npp ==0,087 - 180,9 - 2100=222 000 «xe.
KOTOpaa 3HauuTeJbHO Gogbliie cuminl N=33 200 ke, npuioXKeHHON K

¢opme.

b, PACYET IHPEJBAPHUTEJIbBHO HAIIPA)XEHHON POPMB

[To ycaoBusaM npuMmepa A JonxKHA ObITh 3aNpOEKTHpOBaHA MNpejaBa-
PHTEABHO HaNpsKeHHast (opMa B JABYX BapHaHTaX: ¢ TOPH30HTAJIbLHOM
npu dopmosanuu paboyell MOBEPXHOCTHIO NMOALOHA KW C IPOTHYTOH Ha
Besnuuny [y]=0,4 cnm.

1. Kak u B mnpumepe A, ceuyeHde MOJJ0HA NPUHHMAETCH ¢ TpeMms
NPpOAOABHEIMH OankaMH; NpPH 3TOM INpeABapUTeNLHLIA pacuer OOMHBKH
coxpaHserca 06e3 M3MeHeHHUs:, H CeueHHe IOACUUTHIBAETCS IpH 6-MMm TOJI-
UIHHE JIMCTA.

2. Tpebyemasa nsoliagb CedeHHs HNOAAOHA oOupenensercsi MNpHOIU-
XEeHHO MO HoMmorpamMe Ha pHC. 4.2 npuaoxkenus 2 nmo N==33 200 ke,

e
[on]l = 500 xkefem?2 1 — =1 (B mepBom npubanwenuun) B 136 cu?.
r

[Ipu Tpex NpOAOJLHHX GankaX INJAOHIA[b CeYeHus, NpHXOAALLAACH
HA OAMH HeCYWIMA sjeMmeHT, paBHa 136:3=—40,3 cm% a uwinpuHa OGIUHUB-
Kd — 43,3 cm. [IpuHuMas ceueHue co uIBeJiepaMu, no tabsa. 1.3 npuiao-
KeHHsI 3 HaXOAuM, uTto TpeOyeMylO MJOWIAAb MOXKHO TOJNYYUTH IPH
6ankax Ne 18. Oua parHa Ha ojuH wBeanep 46,7 cm? (no HHTEPIIO/A-
UHH), a IJaomanb Bcero ceueHds F =467 -3 = 140,1 cm2.

[To 3t1ofi xke Tabauue HaxomuM r=0,86 cM u ec=4,44 cm (10 HH-

e 6,64
reproasauuu). Torna e=4,4442,2=6,64 cm u . = 3 86 =(,97. lIlo-
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e

CKOJILKY (PAKTHUECKOE OTHOIIeHHe ";—6,!11431{0 K NPHHATOMY NPH pacuyete
e
= 1 }, noBTopHOe onpeneseHue MJOIIAAM CEYEHHS MOANOHA MOMKHO

He DPOH3BO/HTD.

3. Iaa nogoGpaHHOro CedyeHHsT H3 JHUCTA TOJIMHHONR 6 MM H Tpex
mBesiepoB Ne 18 (puc. 2.7) onpenensieM reoMeTpuiyeckHe XapaKTEpPHCTH-

a

-~ —~——  b=130
L §=06 i
o S S SS—adTE
: — 1 — —
X i - - i —_— : X 1e=100
\ | '.‘ '
e } & o ® o
. AV
6)
g=3.64 nejom .
.._L,... IRBNARNENARERAARNRRRNNARRRIRRRAREREIRERERARNARERARA RN N 33?3(;#;
— ' e'~100
| ——————— e ——————.—
7\ / \
F3=804 cm? '
:ﬂj —b-|<—————— C[ﬂ..?&? C"'ﬂj
‘ - e =810 ' "

Puc¢ 2.7. Pacuer npeaBapuTesbHO HANPAKEHHOI0 MoAHOHA (K MpH-
mepy B)

a — ceuyenne; 6 — pacuerHas cxema JiuHefiHBle pa3Mepel B (M

kKH. PeayKuuoHHEIH KO3dpHUHEeHT mo npaduKy Ha DUC 8 MpHHHMAETCH

0,98 2 _ 30 76
papabiM ¢ =0,98 (mpu b = 50 0 ).

Iaowanes ceueHus
F=320,740,98.0,6-130=62,1-4} 76,5 = 138,6 cM2.
CratHuecKU# MOMEHT OTHOCHTEJbHO OCH X—X
S$=76,5-9,3 =711 cm3.

Paccrogaue HEHTPA TAXKECTH CEYEHHHA OT GCH X—X

711
€. —
*  138.6

= 5,1 cm.

PaccrosiHue HeRTpPaJbHOH OCH OT Kpasi OOLIUBKH
e.=9,6—5,1=4,bcm.
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MoMeHT HHepUHH cedyeust
J =3.1090 + 62,1 5,12476,5 (5,1—0, 3)2 = 6640 cm’.
Paauyc uHepuun cedyeHHSA

— 8% .91 cu
r= 138.6 '

PaccTosiHMe HEUTPaJbHOH OCH OO OCH HANPAXKEHHOH apMaTyphH e=
=45+22=0,7 ¢M

[IpuBeseHHble HUXKe B M. 4—8 BLIUMCAEHUST OTHOCSATCSA K HOLAOHY C
TOPH30HTAJALHON IIPH (POPMOBAHIN paboueld NOBEPXHOCThLIO

4., CtepxKHH, CO3lawIHe IPeARAPUTEIbHOEe HaNpsaXKeHue IMOA0HA,
NPUHAMAIOTCS U3 apMaTypHOH cTakau kKjaacca A—IV (RY=6000 ke/cm?).
Paccrosinue OCH 3THX CTepKHeH OTHOCHTEJLHO HEHTPaJbHOH MJIOCKOCTH
YCTaHABJNBALTCSA 0[O KOHCTPYKTUBHBIM <coob6paxeHusaIm (€ =10 cm),
a MUHHMAaJbHAas ONOLIAAb CTeP3KHEeH NOACUUTHIBAETCI o dopMyJe (D)

o 433200-6,7 5 10 on?
= == 9, 19 M=,
> "7 6000-10

Tak Kak cTepKHH (QHKCHPYIOTCSA B HATAHYTOM COCTOSIHHU raHKaMH,
NOACYATAHHAA IO aAb [y COOTBETCTBYET CeueHHIo, ocalJ/IeHHOMY Ha-
pe3KOH.

B pacuetr BBOAauTCA maowmaab Fy =5,19.1,45=752 cu? rae xos3p-
dunuedHt 1,45 yuutbiBaeT OTHOULIEHHe IJIOLIaJeH ¢ Hape3kod H 0e3 Ha-
PEe3KH.

[TpuauMaem dUeTbipe cTepKHA JauamerpoM 16 mm (F3=2,01.4=
=8,04 cm?).

D. Ycunue, BO3HHKAIOIIee B CTEPXKHSIX OT CHUJIbLI HATSKEHHS apMa-
TYpPHl H3JCJAHA H BeCa CBeXKeyJaOKEeHHOH OCTOHHOIH CMeCcH, ONpenessercs
no gopmydqae (6) IIpeasapiiTesbHO BBHIYHCAAETCS 3HAYCHUE

2.1 106 6640
m == == 867.
2 108 8,04
33 200(6,7-10—6,912)-1-0,0184 3,02 3802.10
P, = ( )T — 697 ke.

_ 102-4-6,9124-867
6 MoMeHT, co31aBaeMBIi pacUeTHBIMH Harpy3KaMu H yCUJIHEM B
CTepXHAX (TArax), pasen [mo ¢opmyiae (7)]
M, =33200-6,7+ 0,0378-5,64-3802—697-10=221 910 xzcn,
a CHJIa NpeIBAapHTENbHOrO HATAMKEHHA CTepXKHEH OIpPCACAAETCH BEJHYH-
HOH [mo dopmyae (8)]

221 910
P = 0 = 22 191 ke.

TakuM o6pasoM, KaXAbIH CTepKEHb JOJKEH HaTITHBATLCA C CHJOH,

paguoit 22 191 : 4=5547 xe. Hanpsixenue B 0CaaGJeHHOM Hape3KOH ce-
YEHHUH CTepIKHSI COCTaBJfeT

5547
2.0l

o]

1,45 = 4000 ke/cm? < 0,8 RY = 4800 ke /cm2.

7 Ilpn usBecTHBIX P u P; MOXHO TNPOU3BECTH IMPOBEPKY NPHHSITOMH
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fommuuel arcta. s stofo mo dopmysae (40) Boluncasefca ciuMaouée
HanpsiKeHue B CPEAHHHAON IIIOCKOCTH OOIIHBKH

33 2004-22 1914697
= - = 406 M2
e 138,6 kz/c
H YTOUHSIIOTCS BEJHYHHH by H qQ:
130 —3-7
by = 5 = 04,5 cm; a; = 95 cm;
sateM no ¢opmyse (37) NOACUUTHIBAETCS MPOTHO AYCHKH IIPH
5] — 95 _ 1,74
by 54,5

0,0262-0,085-54,5
Y= 0,6(2,1-106-0,62 — 0,1301-406-54,5?)

= 0,055 cu <

1
<l = %54,5 =0,109 =~ 0,1 cx.

8. Onpenensierca o Mo ¢opmyae (4)
33200 +F+697 6,7 (221 910—0,0378-2,62-380%)
Op = [ -+ - ] X

138,6 6640
X 2100 = 433 ke/cm? < [og] = BO0 ka2 /cm?
2,1-108
M OPOM3BOAHTCH Tpomepka ycroiiuuBoctH no CHull I1-B.3-62 kxak pas
IeHTPAJbHO C€XKATOro 3jieMeHra. IIpH THOKOCTH NOAJOHA A =66;01 = 83

Ko3¢duuHeHT npojposabHoro Haruba ¢ =0,7 (no taba. 50 npusoxenus 1)
M mpeneabHas CXKHMalollasi ciaa rno npeobpa3oBaHHOd ¢opMydae (2) pas-
Ha Npp=0,7.138,6.2100=203000 «e, uro 3nauuTesbHO  OoJsbLIE
N+ P4 P1=33 200+ 22 191 +697=06 038 xe.

Ceuenue mnojafoHa noaoGpano mpaBujbHO. IIpucryliaeM K pacuery
BapHaHT4, B KOTOPOM jJonyckaercs npu ¢opmoranuu nporu6 [yl=0,4 cm.

9. [Iynomiank crepxkHed, o6ecrneudBalolivX IpeABapHTeNbHOe HaNps-
JXenye nopnona, no gopmyne (i1) noaydaercs menbiie, yeM no popmyae
(5). YuuthiBasg, 4yro 60JbplIas nJao0lajAb CTepXKHeH yMeHblnaerT Aegopma-
IIHIO IO/ A0HA, MpHHHMAaeM, KaK 4 B NEepBOM BapuaHTe, YeThipe CTEPKHA
nuaMerpoMm 16 mm. IDTO M03BOJAAET HAM He IEePeCUUTHIBATH 3HAYCHHUS
Pl H Mp.

10. Custa, ¢ KOTODOi#t HYKHO HaTArMBATh CTEPKHH, B 3TOM cCJyuae
paBHa [no ¢opmyae (12)]

2
221 910 =2 — 8-0,4 [2,1-106-6640 /i) — 33 200-—--697]
b 610 _

r%.6,7—8-0,4
= 18 300 xe.

11. BMeCcTO npoBepKH NPHHATOH TOJIIAHBI OGIIMBKH, KaK 3»TO BhI-
NOJHEHO B M. 7 HJs TNEPBOro BapHAaHTa pacyera, MOXKHO YCTA4HOBHTD
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TpebyeMylo ee TOMUHUHY IO dopMyse (38). IIpenBapurenbuo BHIYHCISET-
cs pacueTHAas XKeCTKOCTh noanoHa no dopmyne (10)

610\2
B = 2,1-106.6640 — (33 2004 18 300 + 697) (——) — 119,8- 108 xecm?,

) *
H 110 dopmyae (41) cxxuMmawuiee HanpsKenue B 0OIIUBKe
33 200418 3004697 139,5-108
e - 221 910 — 18 300-10
e 138,6 T [ 119,8-108 X
139,5-108 4,5—0,3
X (119,8-108 )] 6oa0 0o el
“a
[Ipu nonyckaemom nporube [y]=0,1 cm H“’l“=l,74 (cm . 7)
1
0,0262.0,085.54,54
SENE : — = -—0,0935,
31 911060, 1 /09
. — (0,1301.521.54,52 0.096
P 2,1- 106 — T Wy ’

0.0935\2 096 \3
A= ‘/(-— ) 1 (—- 0 6) = 00,0463
2 3
10,0935 /00935
3 = “/ ’2 4-0,0463 + “/ ’2 — 10,0463 = 0,33 cu,

YTO MEHblle TPHHATOR ToMuuubl o6muBKl ( 8 =0,6 cm).

12. Pacuer 3akaHuMBaeTcCsl OnNpeAesieHHWEeM HanpsaxKeHusa no dopmy-
ne (9)

33200+ 697 6,7 139,5- 109
— —— 1221 910 — 18300-10
i { 138,6 +6640[ ~ 119,8- 108 X
139,5-108 9.106
—1]—0,0378-2,62.3802 } —
(119,8-108 ) ) ] 2,1-108

=427 kz/cm? < [og| = 500 xa/cm?.

13. TIposepra vycroliyuBocTd BhHONAHgeTcs no CHull 11-B.3-62
K3aK S8 BHEHEHTPEeHHO CXKaToro 3jaeMeHTa lIpuBedeHHBIH 3KCUEHTDUILH-

6640
Termy opu N=lu W,= 15 1475 cm3 paseH
138,6
= 6,7 — = (0, 63.
m=0.T 775 =

[To Tabn 56 npunoxenus 3 mo m; u A =88 Haxonurcsa KosddunH-
et o°1 =0,522. Torna u3z npeobpasosaHuoit $opmyJsl (24) onpenens-
eM NpefeabHyIo cKuMawllyio cuay Nyp =0,022 . 138,6 . 2100=152 000 xe.

STta cujaa 3HauntenbHo 6oabite N+ P+ Py=060 497 xe.
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B PACYET DPOPMB C KAYAIROHIHMHCS Y¥INOPAMHU

[To ycaopHsiM mnpHMepa A HoJKHa ObiTh 3aipOSKTHpPOBaHa (opMa
6e3 GOpTOB ¢ KayaloUMHUCH yINOPaMH B ABYX BapHaHTAaX: pasrpyxeH-
Has OT U3rubarllero MOMEHTA, CO3/1aBAeMOr0O CHJION HATSIXEeHUs apMa-
TYPHl, ¥ MOJIHOCTBLIO pas3rpyxXeHHasi Ot uarubaloiuiero MoMeHTa. ApMarypa
M37e/Usl HaTACNBACTCH [OMKDATOM; [OONycKaeMasi BeNHUUHA NOTeph Ha-
NPAXKeHuil B apMarype npuHumaercst paBuost 750 ke/cm? (cMm. n. 25).

1. 3anaBasich HANPSKEHHEM B TAre oy =000 xKe2/cm? ¥ OTHONIEHH-

e
eM " =0,5 (B nepsoM npubAUXKeHUU), 10 HOMOrpaMMe Ha puc. 52 npu-
JOXKeHHA 2 HAXOJIHM COCTaBJSILYI0 NOTEeph HANPAKEHHH B apMaType
F
o, =270 xefcm? Tlpu [o,]=750 xe/cm® BTOpas cocraBasgOmas NOTEPD

N0JKHa OBITH He GoJee U;; =750—270=480 xz/cm2.
ITo HOMOrpamMe Ha puc. 6.2 npu N=33 200 ke ycTaHaBiuBaeM, 4YTO

ans obecnedenus o, < 480 kefcm? naomaab ceueHHst (GOPMBI  JIOJNKHAE

6bITh He MeHee 134 cm2.

2. [lpuauMmasd, Kak B NpejablAVIIUX OpuMepax, CcedeHue u3 Tpex 0Oa-
JOK B O-mm OOIINBKH, HAaXOAHM, YTO MJoOHmlagb Ha KaXiayi O0ajJKy co-
crasager 134:3=44,7 cu? npu nmmpuse jaucra 43,3 ¢ Ilo ta6n 13
NPHAOKEHAs J onpenessieM, utTo TpeOyemMyl0 NJoliajlb MOMXHO JIOJYYHTD
npu uwiBeanepax Ne 16 (F=44,1.3=1323 cmx?) 1lo TaGaunie HaxoOnuM
Takxke ec=3,74 ¢m (no unrepnonsuuu) Torna e=3,74+2,2=5,94 cu, a
e’=10,6 cm -— IO KOHCTPYKTHBHBIM cooOpazxKeHHsiM PaKTHYeCKOe OTHO-

e 5,94

e 10,6

e
' ( - __0,5), T03TOMY HNPOHU3BOIUTCA TIOBTOPHBIH pacyer
e

leHne k= =(),06 OTNMUaeTCqd OT NPUHATOTO IIPH OIPEACTICHURN

3. Ilo nomorpamme Ha puc. 6 2 MoxXHO HalTH, 4TO 1npu £=0,56 Tpe-
6yeMad TioOlIagbk COCTaBIsieT yKe F=146 cm?. IlepexoluM K CedeHHIO
co maesepami Ne 18 (mo ta6n 13 F=46,7 . 3=140,1 cxu?). Hag Takoro
ceyeHHA ee =444 cm u e=4,44+1+2,2=6,64 cu. [lpunumag HOGK%HCprKTHB-

e , 04

HEIM coo0paxeHnuam ¢’=12.6 cu, nogcuuthiaeM & = = 12 6—-0,526

BropuuHo yTouHseM TpebyeMyi Iolllajgb [10 HOMOIpaMMe Ha
puc 62 npu £=0,526 Dra nmiaomanb paBHa 138 cm®, uTtO GJIH3KO COBIA-
naer ¢ npungToi (F=140,1 cx?) Onpenensem HanpAmxKeHUe B TAre Npu
MOAOGPaHHOM CEeYeHHH N0 HOMOTpaMMe Ha pHc & 2: mpu £2=0,020 o=
=520 Kefcm2.

4, I'eoMeTpHUeCKHE XapaKTEPHCTHKH cedeHus (pHc. 37,a) MOICYUH-

THIBAIOTCS C YYETOM PEAYKIHOBHOTO KO3dhdunuenta, KOTOpPbiM NPUHHU-
488

a
Maercsa no rpaduky Ha puc. 8 =099 (npu . = B0 =9 8)
1

Mnomans cevenns F=3.20,7+0,99.0,6. 130=62,14+77,2=139,2 cu?.
CraTuyeckUi MOMCHT OTHOCHTEJLHO OCH X—x S=77,2.9,3=718 cm3.
PaccTognne nenTpa TAXKECTH CEYCHUA OT OCH X—%

] 718
Y7 139,3

PaccTosinne HeATpaIbHOH OCH CeyeHHS OT Kpas OOCMHBKH e==9,6—
—5,15=4,45 cm.

= 5,15 cx.
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MoMenT nHepuuu ceueHud
J=3-1090+62,1 - 5,1524+77,2(5,156—0,3)2=6725 cm*,
Panuyc nHepuuu ceueHust

Paccrosinie HEeUTpanbHOH OCH CEUEHHUHA OT OCH HANPSKCHHOH apMa-

TYPBI
e=4,45+42,2=0,65 ca.

A gl Mgl ki N A S A A SN S R Sy i i S S S S R A S iy S S B SN S G S A S— e A S S — —
= ] u

X N

4
9= 9,64 nejcm N=33200 xe

: a =488 -
l: - (=610 — -]
Pric 37. Pacuer MOm/IOHOB ¢ KauaiolIUMHCS ynopaMu (K npume-

py B}

a — ceueH”e, O — pacueTHas cxeMa TOAAOHa, OCH IMAPHHPOB KOTOPOro

COBMENIeHH ¢ HeHTpaNbHOH IVIOCKOCThIO; 8 — TO Ke, NpH CMelleHUH OCeH

IHHAPDHUDPOB BHH3 OTHOCHTEJNBHO HeHTPaJBbHOH ILUIOCKOCTH, JIHHEHHEBIe pasMe-
DBl B CM

5 Ilnomaas tsr no dopmyae (16) npu o5 =520 xafcm?
33200 6,65
= 33,7 cM2,

°7 590 12,6

KOJIHYEeCTBO TAr COOTBETCTBYET KOJIMUECTBY ynopos. [IpuHHMaeMm ye-
THIpe TATH K3 N0J0COBOMH craan — 100X 10(F;=40 cm?).
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6. [Ans mMOBepOUYHOro pacuera NPHUHATONH TOJIMHEHE OOHIMBKE H OR-
penesaeHusd nporuda NOJHOHA HYXKHO BbIYHCJAUTL PacHETHYIO HKECTKOCTh

[no dopmyne (15)]

9
) = 122.1-.108 xacm?,

6,65-+12,6 /610
B=2,1-106.6725—33 200 ax (

12,6

W

a
YTounenubole pasMmepbl b;=54,5 cm, a;=95 cu (cM. npuMep DB) u L —

by
=1,74.
Cxumaonee HaNpsxedHe B CPEAHHHOH TVIOCKOCTH OOINUBKH [0
cdopmysae (42}

33200 6,65+ 12,6

+0,651.6,64.4882 (4,45 — 0,3) X

Oc —

139.3 12.6
% 2,1-108 495 .5 K2/ cm®
192 1.108 o000 RereAn

Ilporu6 siveiign ob6miusxu no dopmyne (37) paBeH
B 0,0262-0,085.54, 5%
~0,6(2,1-105.0,62—0,1301-425,5-54,52)

y = (0,056 cu <

1
< Inl= 500 54 .5=0,100 ~ Q0,1 cxu.

7. Ilpn wsBecTHOH muowangu apMatypu Fa=6,16 cm? (cMm. npumep
A) MOXHO TOYHO UONCUMTATH NMOTEPH HanpsxkeHus mo dopmyae (13)

__33200-2.106 /5,65)2 | 33 200 (6,65--12,6)2
n— ! =
2,1-106 40 12,6. 2,1-108 6,16
139,3 12,62+—6,653)
2-1086 40

= 730 ke/cm? < [og] = 750 re/cm?2,
[Iporu6 nogmona [no ¢opmyae (IZ)]

0.0121 0,64-4887 0.32 0.5
— U, " My M << — U, .
Y 122 1.108 ch < 1y] m

[Tono6pannoe cedeHne yaioBJAeTBOPSeT TpebfoBaHusaM 1 63
TIpoBepka ycroiunBocrd sBHmoauserca no CHull I11-B.3-62 kax

610

6,94
=88 KoshPrunenT nNponoapHoro uaruba ¢ =0,7 (no tata. 50 npuioKe-

HUs 1), H OpegenbHas cXkuMalollas CHaIa 1o npeoBpasoBauHoil opmy-
Je (2)

JJI LEHTpAJBHO CXKaToro ajaeMenta. [IpH rH6xocTH mogjioHa A=

Npp = 0.7-139,3 2100 = 204 500 x2

: 6,654-12,6
3HaY4TeAbHO 6oabuie N = 33 200 2.6 =50 700 ke,

Huxe npuBoguTest pacyeT NOAAOHA, TOJHOCTLIO PA3TPYXKEHHOTO OT
narubawuniero Momenra (puc. 3.7, 8).

9. HeoGxonumasa BesquuuHA CMeml€HHS OCH WIApHHPOB JJIA TOJHOH
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pasrpyskd noggoHa or H3arubawiero MOMeHTa onpeaevisencs no ¢op-
MmyJge {18)

12,6 |
33 200 (6 ,65-112,6)
0,0378-5,64-4882

€1 =

—={0,93 c#.

ITpunumaem e;=0,9 cx 1 nogcuuTHIBaeM N0 NpubGJHXKeHHOH (PopMy-

ne (17') BequMuuHy Op, YBEJHYEHHYIO 32 CUET CMeLICHUS OCH IUAPHUPOB.
Crxagasia onpenensieM Ko3(p(DULHeHT 1

(6,65—1—0,9)2 (12,6
]} =

2
-1 = 1,495 ~ 1,5,
12.6—0,9 6,65) 5

o= 0,5 (14-1,5) 730 = 911 xz/cu?.

10. B coorBercTBHM ¢ yKa3aHHeM N 74 HYXKHO YBE&JUYUTH IJIOLIAAb
TAr H CeueHue (GOopMBl 1O BENHUUH

F5=40‘1,5:600M2,

12,62
F = 139 — 161,8 cu?.
% (12,6-0,9)? “

[Tnowmank ceuenuss ¢GopMbl ocTaBisgeM Ge3 H3MeHEHHR!, HO 3a 3TOT
cueT npuHuMaeM Fy =72 cm? (uerhipe TArH u3 nojock 120X 15). Ouesnn-

HO, YTO TMpHHsATAdA IJOIaAb TAT OyAeT OoJsbuie TpefyeMmon no Gopmy-
ae (19)

33200 6,65-0,9
7 520  12,6—0,9

= 41,2 cm2.

11. Tlotepn nHanpsixkeHUs B apMaTtype NPH CMEUIEeHHHIX INapHHpaxX
paBHH [0 Gopmyae (17)]

33 200-2.108 (6,65 0,._9_)2
2,1.10.72 112,6—0,9

33 200 (6,65-+12, 6)2
106

2.1. 6.16 *
1 : —0.9)24 — 654-0. 9)2
39,3[ s (12,6-0,9)4 == (6,65+ ,9)]

Cpy —

+

= 7718 Ka/cm?,

YTO HEe3HaYHTEeJbHO NpeBpiniaer oy =750 xefcm?,

IIpoBepKa yCTOHYHMBOCTH BEIHIOJHSETCS, KaK U JAJIS NMEPBOro BapHaH-
Ta, TOJNBKO pacueTHAast NPOAOJIbHAA CHJIAa CPaBHHBAETCHd C CHJIOH

6,654 12,6
12,6 — 0,9

N = 33 200

— h4 600 k2.

1 910 cHeMaHO ¢ Heabi CoKpalieHus obGbeMa npuaoxenus B oObiy-
HbIX pacyeTax HYXKHO PYKOBOACTBOBAThCA YyKa3aHuaAMH H. 74.
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I' PACHYET $OPMbBI C NOAOBPAHHBIM HNOJOXEHHEM
HAEATPAJABHON [TJJOCKOCTH

Tpebyerca 3anpoeKTHPOBAThL (popMy JJIsI HU3TOTOBJAEHHS KeJe3o6e-
TOHHBIX IIJIMT Ha YCTAHOBKe, 000ODYAOBAHHON CKOJABL3AIMWMMH IPOIOJLHBI-
Mu GopTaMH, 4TO JlaeT BO3MOKHOCTh UacCThb CEeUeHHUsI POPMBI pachmoJarath
B Ipegenax BBHICOTH H3fenua Hyxkuo nono6paTe ceueHue, B KOTOPOM
HEHTpaJdbHAas TNJOCKOCTh COBMAJaeT ¢ OCbI0 HAaNPAXKEHHOH apMaTypHi, a
TaK¥Ke cedeHHe, MPH KOTOPOM obecreuuBaetcs MONHAs pa3rpys3ka Gpopmbl
OT HU3rHbaloIlero MOMeHTa

[To paGouemy uepTexy U3AENHA NPHHUMAIOTCH: pa3Mep IJAUTH B NJa-
He 99X 638 cm, mBbicota 18 cm; apmarypa— 16 npoBoJiOK AHMaMeTpoM
5 mm, HaTarupaeMblx ¢ cunon 1900 x2 kaxnas; paccTossHHe OCH Hamps-
J)KeHHOH apMaTyphbl OT HHEKHEH IJ0CKOCTH HacTuaa 1,75 cm, BeC usjenus
1550 xe. Jonyckaemulit nporu6 ¢popmel [y]=0,3 cm.

[To, TexHOJOTHYECKUM COOGpakKeHUAM IHUDHHA (HOPMEl MEXKAy Ha-
PYXKHMMH OaidxkaMn mOpunauMaerca 112 e (43 ycjoBudA pasMelienus
CKOML3amux 6Goptor). J[lauHa ¢opmpl 642 cm, OpHeHTHPOROUHLI]] Bec
1200 ke dPopma omupaercsd Ha TOYKH, CMEHICHHLIE K cepejuHe Tax, UTo

==(),3b

1 PacuerHple Harpysku

N = 161900 = 30 400 xe;

1200
g == 610 1,87 ke/cm;
p = 1550 = 2,45 Ke/cm;
638 ’ ’

g-—= 1,87+ 2,45 = 4,32 ka/cm¥.

[Ipu pacuere OOHIMBKH AONOJHHTEJNLHO NPHHHUMAeTCs HArpyska OT
BuGpupoBanust GetonHoi cmecu 100 xe/m? (ecm 1 31).

2,45+ 100
112~ 10000

2. TTog6op ceuenud ¢GhopMbl NPOU3BOAHM MO VKA3IZHUAM NPHJIOKEHHS
4, TommuHol OOIMIMBKE 3ajdeMCcsd 10 KOHCTPYKTHBHBIM CO0OpaXKeHHSIM
B 6 mu. Hapyxuule mipeasepsl, yuuToIBasi BBICOTY NJIHTHI, IPUHAMASM H3
Ne 24, Ilnsa cedenus, u3obpaxkeHHoro Ha puc. 4.7, a, 3ajauya 3akjJawdaer-
c B moa6ope HOMepa H KOJHYECTBA NIBEJVIEPOB, 110/1/epKHBAIOIIHX 06-
IIHBKY. 7
B ceuenun F7=2.30,6=61,2 cm? a ey 1o Qopmyje (2.4) paBeH

g == = 0,032 fca"cu.z

24
ey = 18—3——*1,7524,25 cM

TakuMm o6pasom, F7ey=061,2.4,25=260 cx*® n paBenctso (1.4) MoxXxHo
3anucaTk B BHjeE

F’ (ec + 1,75) = 260.

3. ITo Ta6n. 1.3 npuioxkenns 3 HaXOAUM, 3a4aBasiCh TPeMs HOpIep-
’KHBAKOIIUMH LiBesiepaMu Ne 5 ¥ yuMTHIBasi, 4TO Ha KaXKIbld IIBeJIEp
npuxogurca 112 : 3=37,3 cm 1uupuHLl OCLIHBKH:

F7==128,16-3 = 84,48 cu?,
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e.c — 0,9 CM,
F’'{e.+1,75)= 84,48 (0,9+1,75) = 225 cmu® < 260 cu3.
YBesvuHuBaeM KOJHYECTBO O1ePKUBAIOIIUX HIBEJJIEPOB IO YEThIPEX

(cM puc 4.7,a) H onpenenseM CTATHUYECKHH MOMEHT Mjowmanud F’ oTHO-
CHTQJILHO HEUTPAJBLHOH OCH

F'(e.+1,70) =4 6,16(1,75 4+ 0,64 2,5) 4 112 0,6 (1,7540,3) =
— 257,7 cm3 =~ 260 cmu3.

- !
Ausg™1® / o, ~3 85
— —_ Ef "04

. s

N 24

N q= 432 #E/EH
, O T O T I T N= 30400« 2

N e
e=f32l ge 378 jr-ﬂf |
—> —— — (=042 3~

Puc 47 Pacuer ¢gopm ¢ nogoOpaHHLIM NOJOXKEHHEM HEHTPaJbHOH
VIOCKOCTH (K mpumepy ')

a — ceyeHHe (QOPMBI ¢ HEHTPAJNbHOH IVIOCKOCTBHIO, COBMCUIEHHOH ¢ OChIO Halps-

2KeHHOH apMaTypbl, 6 — TO Ke, NIPH CMeIleHHH HeHTpaJibHOH TIJOCKOCTH BBEDX,

8 — pacuyeTHas cxXeMa; [ — HefiTtpaabHass ock, 2 — 0Ck HaNPAKEHHOH apMary-
pH. JIMHCHHEIE pa3sMepH B CM

HeliTpanbHasa ocb NpakTHYECKH COBNaJaeT C OChI) HANPSIKEHHOH ap-
MaTypHl.

4 TlpopepKy MNPHHSTON TOJIUIMHB OOUIMBKHM, KaK 35TO BBIIOJHIJIOCH
B UpeALIAYIIUX OpuUMepax, He NPOUIBOAMM; yUUTLIBAA HeGOALIIOEe pac-
CTOSIHHE MeXNYy HOpPOJOJbHLIMKH Oa/IKaMu, MOXHO CUMTATHL €€ 3aBeIoMO
AOCTaTOYHOH

['eomerpuyeckue xapakKTepHCTUKH CeyeHHs] NMOXCYUTHIBAIOTCH MNPH pe-
NYKIHOHHOM Ko3dduuuenre ¢ =1.

ITnomanb ceuenus

F=2.30,640,6-1124-4 6,16=61,24+67,2-1-24,64==-153,04 cmu2.
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MoOMEHT HHEepUHH CeYeHHS
J=2.2900+61,2-4,25%1-67,2-2,05%}4.22 ,84-24,64.4,852=7857 cmui.

b TlonoGpaHHOe ceuyeHMe NOJKHO YIOBJETBOPAThL YCJIOBHUSAM, 3allH-
cagHerlM B 11 77. Ilpeneapure/bHo BBHIYHCASIEM PAaCUYeTHYIO XKECTKOCTh N0

bopmyne (3):
642\ 2
B=2,1-106-7857—30 400 (w) = 152,3.108 kacu?;

i

30400 1,8.109
_ L1 S 2 — 2.
O == 153,04 2,1.106 170 ke /em? < [oq] = 500 ke /cm?;
4,32.3784%
=00 59,310 <Dl o

6. Ilposepka ycroiiuuBocTH BuiNogusercg 1o CHull II-B 3-6%45231{

el

IAs UEHTPANLHO CXKATOro sneMenta [Ipu THOKOCTH GopMBl A== _—
»

—90 xo3ddUnHEEeHT TpOLOABHOrO H3ruGa ¢=0,69 (no Ta6a H0 npunoxe-
uusg 1), u TmpepenbHas CxKHUMawuiagd cujia no npeobpasoBaHHO# dopMy-

je (2)
Nup ==0,69.2100.136,04=197 000 «e.
Ara ciia sHaynteabHo Gonaniie N=30400 xe, npuaoxKeHHoH K (Hop-

Me.
7. Jlas Toro 94To6H NOJIYYHTH KOHCTPYKIHIO, NOJHOCTLIO Pa3rpyiKeH-

HYI0 oT u3rufamwlliero MOMeHT4, HeOOGXOIHMO B COOTBETCTBHH C YyKasa-

HASMH NPUJAOXKeHUA 4 ToacudTaTtek no dopmyae (22) peandudy e;, Ha
KOTOPYIO HYIKHO CMECTHTHL HERTpanbHyIO IWockocThs (pHe. 4.7, 6).

4,32-3782
30 400

[Tpu HOBOM NOMOKEHHH HEHTPAJbHOH IVIOCKOCTH €y B COOTBETCTBHU

¢ n. 8 npusoxkenns 4 pasHo
ey —4,20—0,4=385 cm, a F”ey;=—61,2.3,85=235 cm3.

Torpa dopmyny (4.4) MOXHO NPEACTABHUTL B BHAS
F'(e. +1,75+0,4) =235.

[To tabn 1.3 maxomum, uro np¥ ABYX wBesiepax Ne § u 56-cm 1mu-

pPHHE JHCTA HA OAHH INBeJJep
F'=2.39,8==79,6 cmM? (110 HHTEPNOJSALUY) ;
ec =0,75 ecm n F'(ec+1,75+0,4)=79,6 (0,75+1,75+0,4)=231 cmu3.

Bauskoe coBnanende npaBofi H NeBoit yacted dopMmyanl (4.4) nosso-

JisteT OCTAaHOBHUTHLCS Ha NOJOOGPAHHOM cedueHuH
8 TeoMerpHYeCcKHEe XapaKTepHCTUKH CCUEHHUS'

nJaomlanb CeYyeHHud
F==2.30,6+112.0,6+2.6,16=61,2--67,2+12,32—140,72 cm®:

= 0,42 em = 0,4 oM.

3150, 0205

MOMEHT HHEPIHH CeueHHs|
[=2.2900+61,2.3,852+ 67,2.2,452+42.22,8 4-12,32.5,252==7493 cm*.

TouyHnoe zHaueyye
F'(ec+i+e)=67,2.2,45412,32.5,25==229 2 cm3

XOpOIIO COBIIafaer ¢ MNOACYATAHHBIM no Tabna. 13 3HadeHHeM, PaBHEIM
231 cm3.
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9. TToTepn nanpsikenust B apmaType, onpefedsieMble, KAaK H B Iép-
BOM BapdHaHTe o ¢opmyae (20), paBHH

30400 1.8.108
14072 72,1100

[Ipoepka yCTOHUMBOCTH BBLIOJIHAETCA aHAJOTHYHO BApHAHTYy C COB-
MeIHeHHBIMH OCSIMA.

== 185 xe/cm?® < [og]=500 Kz/cu2.

. PACYET SOPMBI, BLIFHBAEMOH IIPH HATAXEHHH. APMATYPAI

Wisrorosienne IipeABAapUTEJIbHO HANPANKeEeHHLIX peOpHCTHIX [JIMT Ha-
MeyaeTcsi OCyLIecTBJSATh B (opMe, KOTOpas NPOEKTHDVeTCs N0 NaHHBIM:
pasmep nauthl B nJjaHe 148X596 cm, Bricora 24 cm; apMatrypa — BEICO-
KOIpPOYHasl NPOBOJIOKA NEPHOAMYECKOro mpodunasi guaMeTpoM 5 Mm, KO-
JIHEeCTBO MPOBOJIOK [IPH H3rOTOBJACHUK IVIMTH IIOJ CaMyil0 TAXKeNyio Ha-
rpy3ky — 18, HatarusaeMmulx ¢ cuinoin 1900 ke raxpasi; paccrosinye OCH
HANPSAXKECHHOA apMaTyphbl OT HHXKHen rpaHu pebpa 3,3 cm; BeCc H3Ae/HR
1600 xe. JonyckaeMhit BHre0 cocrasasget [ypl]=0,3 cm.

Bec ¢dopMmul aauHoit 610 cm ycTaHaB/MBAeTCHd IO aHAJOTHH C Cy-
ulecTByiomuME KoHCTpykKuusaMu 1800 xe. OnupaHne ee no TEXHOJOTH-
YeCKHM COO0paxkeHUaM NPHHUMAeTCS IO KpasiM; CONpSKeHHe MOAJ0HAa ©
fopTaMH — Ha NJIAaCTHHYATHLIX IIapHUpax. ki3MeHeHHe MOMEHTA HHEPUHH

CeUeHHsi N0 JJIHHe B CBA3H C MaJiOH LIHPHHOH peOep He YYHTHIBAETCH.
Ceueniie GopTa 3a1aHo.

I. PacuetHple HArpysku
N = 18-1900 = 34 200 xe,

1800 5 o5
1600 7 e/
— —-— = 2.7 Ke/cM,
P = 596 e

g=2,95-+2,7=5,65 ka/ch.

Ilas pacdera OOMHMBKH ITOAJOHA JOIIOJHUTENbHO NPUHUMACTCH HA-
rpvaka ot BuGpupoBanus 6eroHHOH cmecu 100 xe/m? (em. n. 31)

2,7 100

— 0.098 2,
148 10 000 Ke/cs

2. CeueHne TNOAAOHA ONpeleaseTcs] KOH(MUIypanHueld  H3JIesHs
(puc. 5.7). Toamuna oOGWHUBKH NOJACUYHTHIBAETCS MO FOPH3OHTAJNBHOH I'pa-
HH, OOpAa3yIolled BEPXHIOID NJAHTY H3Ne/Usi HA yYacTKe MeXKAy Iornepey-
HoiMu peOGpamu. PasMepbl rpadu 6,=65,0 cm u a;=90 cm. IIo popmy-
Ae (5l) yuurbiBas, 4TO FpaHUYHBIE YCJOBUS IO TpeM CTOpOHAaM COOT-
BEeTCTBYIOT YaCTHUHOMY 3alleMJICHHIO, HAXOAHM IIpH

a1 Q0 Y1 1
— = 1,375 ~ 1,4 S =
by 655 o0 ! [bl ] 500

5 — 0,00265-65,5 ! 0,028-500 = 0,65 cs.

I[Tpuunmaem JUCT TOJMMIUHOK © MM.
3. 'eomeTpuueckue XapaKTepHCTHKH CeueHMsA (GOpMBI NOICYHTLIBA-
I0TCSE ¢ yYeToM IJoliagu GopToB (IJist onpeaeseHdsa pedopmanvud §op-

q1 ==
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MBI} 1 6e3 ux yuera (psf onpénencHnua noTephb HafipAXeHnua B apMmarty-
pe U NPOBEPKH HAa VCTOHUHBOCTH).
[Taouians cedennsi 6e3 GOPTOB

F=2.11,24+2.15,6 +2(8—0,3)0,6 + 0,6(132—0,6)+1.7=
— 92 4131,2-+ 9,2+ 78,8 -}- 7 = 148,6 cu®.
To XKe, ¢ 6opTaMu
F = 148,6 + 2-30,6 = 209,8 cnu?

a)

——— /48 ——

132 ——
al —]

| 2
& \ U | _____1.
E‘
) N T ‘
' | |
55 i
I r z ‘|
N

{
o,
\
\

g, “
!
o,
b
7
hisks, Yl Wy, Vi W Wy Y Tyt -\

- X
HL_
5
g=J3 Hefem
O O T T T,
. N=34200+2
N ' p=9 5
PRMIAEDE. . -
17=33
A | A
=610 ——

Puc. 57 Pacuer ¢dopMbl, BEIrHfaeMOd NPH HATAKEHHH ap-
matypel (g npimepy )

a — ceyenne, O — pacueTHas cxema JIdHedHBIE pasMepHl B CH

CTaTHUECKH] MOMEHT MHEpIMH OTHOCHTENbHO ocH x—X (0e3 GOpTOoB)
S—=-—-9224.1,36-}-31,2-5-4-9,2.15,85+78,8-19,7+7. 15,9=1965 cm3

To ke, ¢ 6opraMH
S=1965-+61,2.12 = 2700 cu3.

PaceTositue IeRTpa THKECTH CEeUeHHs oT ocH x—Xx (Ge3 6opTOB)

1965
== — 13,2 em,
X7 148 6
To Ke, ¢ BopraMu
2100 12.8 o
= "909.8 = 0™
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MoMent uttepuun ceterus 6e3 Gopros
J=2-27,1+422,4 (1,36 4 13,2)2 4 2.491 4 31,2 (13,2 —5)2 -}

0,6-7,73
2 7 -+9,2(15,85 — 13,2)2 4+ 78,8 (19,7 — 13,2)2 -
¥ .
1-1,73
- o -+ 7 (15,9 = 13,2)2% = 11 722 cm4.

To xke, ¢ 6opTamu
J=2.27,1422,4 (1,36 4 12,8)2 - 2.491 4 31,2 (12,8 — 5)2 -|-

0,6.7,73
42 o+ 9,2(15,85 —12,8)2 4- 78,8 (19,7 — 12,8)* -

11,73
12
Paguyc nHepuun ceuenuss 6e3 60pToB

7(15,9—12,8)2+ 2-2900--71,2(12,8—12)2 = 17461 cms.

Paccrosinne HeATpanbHOH OCH OT OCH HANpSXKEHHOH apMmatypn (6e3
H6OpTOB)
e=13,2—3,3=9,9 cm
4. Ilpu nopobpaHHOM CEUEHHU MPeACTABJJAETCS BO3MOXKHBIM NpPOBE-
DUTE MNPHHATVIO TOJIMHHY OOIIHBKM PacuerHasd XKeECTKOCTb MO (OpMY-
Jae (3)
3

61
B =9 1.105.17 461 — 34 200 (—-) - 353.4. 108 x2cm?,
hE §

H 1o ¢opmyae (46), B KOTOPVIO BBOAUTCA NJomans 6e3 OopTop (CM
i 33),

34 200
O¢ = 118 6 — (34 200-9,5— 0,0835-5,65:610%) (7,2 —0,3) X
v 2,1 10¢ 68 .
= Me
353,410 ne/c
a
Torna no dopmyae (37) npu b}--—l,375
1

0,0487.0,028.65,5%
o ' o 0:067 M < :0,1 _
Y= 0,6(2,1 10°0,62— 0, 1875 168-65,57%) cn<[y]=0,1cm

: 5)],[[e(p0pmamiﬂ ¢opMbl OT pacueTHBEIX HATrPy30K [0 gopMmyaam (23)
u (24)1:

0,125 34200.9,5 —0,013-5,65-610*
’ 353,4- 108 -
=—0,13¢n <[ys] = 0,3cH;
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34 200 _ . 3.1-108¢ 0,0835-2,7. 6102
- - 00 ’ ~ . ’ ’
48,6 +9.5(34200:9,5 353,4- 108 17 461 )] X
1,8.108
> 1108 31b k2 /cm? < [ag] = BO0 ke/cm2.

Takum oOpasoM, ceueHue yAOBJAETBopser TpefoBaHusAM m. 82.
6. [IpoBepka ycrofiunBocTH npousBogurca no CHull I1-B.3-62 kak
AJAR BHEUEHTPEHHO CxKaToro 3JeMeHTa, llpuBeneHHbIH 3SKCUEHTPHRIUHTET

11722
H —— — - =01 3 =09 ' ——
npun=1 u W, 13,916 1 cm® paBen m;=9, 611 =2,42
610
Tlo ra6a. 56 npuaoXKeHHd 3 HO my H A= 3 85=—69 Haxoaurca Ko3dpdu-

nuent ¢°=0,343. Torna, npeobGpasya ¢opmyny (24), onpenenseM npe-
AEABHYIO CKHMAIOULYIO CHIY

N o= 0,343 - 148,6 - 2100 = 104 000 «x=.
Jta cuia Goabiie N=34 200 «e, npuioxeHHoli Kk gopme.

E PACYET CTALLHOHAPHOH ©DOPMBI!

tbopma TIpoeKTHpyeTcs AJs H3rOTOBJIeHHS 24-M (epMBHl B ropH30H-
TaNpHOM 10JI0XKeHMH. B depMe nmpeaBaputTeNbHO Hanpsraercss apMarypa
HHXKHEro rnosica, cocrogdinas H3 16 crepxkHehdn aunamerpom 14 mm (kKax-
JBI cTepx)eHb HATATHBaeTcsa ¢ CUIoH 9000 xe). Ceuenne HHUIKHero mnosca
28-22 cm (nepBasg uudpa — BHICOTa B pabGouyeM MNOJOKeHHH). Popma yc-
TaHaBJHBAeTcs B KaMepe nponapuBaHus Ha OeTOHHOM OCHoBaHuu. Bec
bopmu 22 000 k2 (mo a”HaJNOrMH ¢ CYWECTBYIOIUMMH KOHCTPYKIHMSMH).
B c¢BA3u ¢ OPUHATLIM CIOCO60M H3rOTOBAEHHsT (epMmbl He AOMycKaeTcs
nedbopManusas (popMbl B BEPTHKAJILHON IJIOCKOCTH, 4TO OOGECIEeYHBAETCSH
NpuUrpy3koii ¢opMbl (NepBb#i BapHaHT) HWJIH HaTsKEHHEM CTepXKHeH,
pacnoJsiaraeMblX HHXKe cedeHus (BTOPOH BapHAHT).

1. Ha pacuetnyio vyacTh, ceuenus d¢opMel (puc. 6.7) mnepegaercs:
BCSl CHJIA HaATAXKEHHs] apMaTyphl

N = 16-9000 = 144 000 ke;

oJIOBHHA Beca (GOpPMHEI

11000

— - =z 4 .
g 2470 45 Ke/cm:

BeC HHXKHero nosgca ¢opMuol '
p=28.22.0,0025 == 1,54 xe/cm.
CyMmmapHas BepTHKaJdbHas Harpyska
g = 4,454 1,04 =599 = 6 xefc.
2. 'eoMeTpHUECKHe XAPAKTEPHCTHKH pAacUETHOH YaCTH CeYyeHHs:, BKJIO-
yapomero o6IIMBKY wWnpuHoi 86 cu (IUHpHHA HA OMOPHHIX yYacTKax).
[lnowmans cedeHus
F=2.619+43-1.364-2,2.35+0,6.86=123,8 4+ 108+ 1404 51,6=423,4 cs2.
CTaTH4ecKHl MOMEHT OTHOCHTEJIbHO OCH X—X
S =151,6-20,3 = 1048 cnm°.
Paccrosinde LIeHTpa TAXKECTH OT OCH x—X

1048
= '
423 .4

e, 48 c;m.
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Paccrosinue HeliTpanbHOW OCH OT Kpas OGHIMBKH

ec= 20,6248 = 18,12 ca.
MomeHT HHepHHH

1. 369
J =2:13380 +123,8-2,48° 4 3 —_— + 108-2,48%+
35. 93

+2 o - 140 19° + 140-2,48% - 51,6.17,822 = 107 560 c.

1 "’fj‘
+ I G
|
i

(I .

1

)

I
: 4

- {

.,,}g!;}.;
Puc 6.7 Pacder cra- l I NE
quoHapHoH GOpMH (K 35

npumepy E) 3

g =bxzcu

4 — CeUCHHEe YacTH NoOnAo- W N= fiﬁﬂﬂgﬁa

Ha Henocpeacreenno — = T T T T T T T T U T T T
k]

ocnpummMatomed cuay N;  { —— —— —— —— — 0 oo

6 — pacueTHas ¢XeMa Jiu-

s ’ s
HelHEIe pPa3Mephl B CM I r !
{=2470

Panuyc unepuuu

107 560
r =— V 0 = 15,9 CM,
423,4
PaccTosiHHe HEHTPaJbHOH OCH JO OCH HampsAXKeHHOH apMaTyph
e=18,12411=29.12 cm.

3. Hnsi mepsoro BapuaHTa ompelenasieTcCss BeJHUHHA DPAaBHOMEpPHOI

BEPTHKAJbHOH Harpyskd, KOTOPYI0 HYXHO INOTIOJHHTENLHO NPHIOKHTL K

¢dopme, 9TOOB HCKJIIOUHTE ee mporu6. B coorBercTBHM ¢ yKasanHeMm m. 87
3Ta Harpyska paBHa

-— —-— T CTER T g N TEEE gy
o wmm wal W i e
[~ % 5 L 3

144 000-29,12

g’ =16 52702 — 6 ="5xz2/cMm.

gl*

Kak otmeuaercsa B 0. 84, npu N= 16 [OTEPH HANPAXEHHS B apMa-

Type paBHH

144 000 2.108 a4 2 o0 z
423,4 ' 2.1.108 Ke[cM® < [ag] = K2/cm?.

On=—

4. IIpoBepka ycroiiunBOCTH BhInoJHfAerca no CHull 1[-B.3-62 kax

2470
AN HEHTPAAbHO CXKAaTOro 3JEMeHTa, THOKOCTh KOTOporo A= —— ==155.

15,9
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[To Ta6a. 50 npuaoxenust 1 vaxoauM ¢==0,305, u npeaeapHas CKHMAIO-
mag cuia no npeoGpasopannonn dopmyne (2) Nypp=0,305.2100-423,4=
=270 000 k2 6oabplie N=144 000 xe.

5. Ilpu BTOpOM BapuaHTe, NPHHHMAsl N0 KOHCTPYKTHBHBIM c00Gpa-
KeHHsIM €'=32 ¢M H TAry U3 apMaTypHOH cTanu Kjaacca A—1I, K Koto-
pbIM IIPHBAPHUBAIOTCH KOPOTHIIIM ¢ HapeskKol (ocnabjaeHde mUOaIN

TArd Pe3b60il B 3TOM CJydae He YUYHTBIBAETCH), HAXOJAUM no QopmyJie
{(b) ¢ yderom yKazaHud 1. 9l

F, = 1,4 {144 000 6- 24707 29,12
> o 16-29,12) 3000.32

ITpunumaem aBe Taru auameTpoM 40 mm (Fa=25,13 cm?)

6. s moacdera ycuausi P;, BO3HHKAIOLIEro B TATAX NpH HATAKEHUH
apMaTypH H3Jeus, onpefeyisgeM BeJIHUHHY

21100107560
M= "9 108.95 13

— 26 cm?,

[1o popmyae (67)

6.24702 ) 29,12 32 — 15,92

Py = (144 000 — — 7700 ka.

16-29,12 ! 322 -1 15,92 - 4490
Toraa no gopmyse (77)
6.24702
Mp = 144 000-29,12 — ™ — 7700.32 = 1650000 xecm
" 1650 000
== - = H7 700 ke.
P 59 12 H Ke
HanpsaxeHue B TArax
57 700 -+ 7700
= - = 2360 ke/cM?
’ 25,13 kel

MeHplle [o] = 0,8X3 000 = 2400 xe/cm? (cm. 1 b4).

7. TloTepu HanpsixkeHHss B apMarype MNOJACYUTHBAIOTCA no GopMmyJe
(4) npu %=0 (cm. m. 90).

(144 000 - 7700 1650000-29,12) 2.108
Op=1{"- - -
% 423 .4 ! 107 560 2.1.108

TakHe norepu MOryTt ObITh AONYILIEHL!, €CJAH HUMEET MECTO OAHO H3
YCIAOBUY, NEepeducIeHdX B 1 29.

8. IlpoBepka yCTOHYHBOCTH He OTJUYAeTCAd OT BBHINOJHEHHOHN MAJd
nepBoro BapuaHTa, TOABKO B JAHHOM CJAy4yae pacyeTHasl NpOnOJAbHAA CHU-

aa Npp=270 000 ke cpasnuBaercsa ¢ cuiop N==144 000457 700+ 7700=
=209 000 xe.

= 766 ke /cm2.

K. PACYET ULIHPOKOIro nNnOJAOHA-BATOHETKH

JiJ11 U3TOTOBJIEHHS XKe/e300eTOHHBIX IIJIUT C ABYXOCHOH IpejasapH-

TeNbLHO HANPAXKEHHOH apMaTypO# NPOEKTHPYeTcsd NOJAMOH-BArOHETKA pas-
MepoM B nJave<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>